SIBasercst yactero OOIT COO MBOY CII Ne2
IIpuka3z Nel102 ot 30.08.2023

MUWHHUCTEPCTBO IMPOCBEIIIEHUSA
POCCHUICKOM ®EJEPALIMA

MUHHUCTEPCTBO OBPA30BAHUSA KAMYATCKOI'O KPAA

OTIAEJI OBPA3OBAHUSA AIMUHUCTPALIMN BUWIIOYUHCKOI'O
I'OPOACKOI'O OKPYT A

MYHULHUITAJIBHOE BIOJZKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEX/JIEHUE
«CPEJIHSS HIKOJIA Ne 2y

PABOYAS ITPOT'PAMMA
ID 1530391
yueOHOro npeamera «Xumus. Yriy0/1eHHbI yPOBEHb»

Jutst odyuarommxces 10-11 kmaccoB

OUO yunrens:

Tpery6 Anecst Bacunbesna (1D1530391)

r.Bumrounnck,2023



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 o0OpazoBaresnbHON IPOrpamMMBbI CpEIIHETO o01ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpPaMMbl, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
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 mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJlanTaiyuy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIUYME, a TAKXKe IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» TMOIydaeT
NOAPOOHYI0  WHTEPNPETAUI0 B  COOTBETCTBHM C  OCHOBOIMOJIAraroIUMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecreynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-TIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30BaTeNbHBIX JOCTHKEHUH OOydaronmxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[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/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHue Yy4eOHOro BpPEMEHHU, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

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

e JAET METOJMYECKYIO MHTEPIPETALMIO IIeJIe U 3a/lay U3y4eHUsl MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeMETHBIX, 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 OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TmpeaelaMd yCTaHOBJIEHHOMW MporpaMMod MO  XUMHUU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYyOJNEHHOTO U3YyYEHHs HamnpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wM3yueHHE MpeaMeTa «XUMHs» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B Opranuzaiusx npodeccruonansHoro oopazoanus. Hapsmy ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIHUTAHUSA U COLMAIBHOTO Pa3BUTHS OOyyaroumxcs, Ha (OpMHpPOBAHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJNI€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 nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMeTa.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETHYECKOE JIONOJHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COCAMHEHHUH HA OCHOBE PACIIMPEHUS] U YIIIyOJIeHUs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DBJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomojHseTcs  (HOpMUpOBAHMEM  TIpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynensieTca 0co00e BHUMaHUE BONIPocaM 00 3IEKTPOHHBIX 3P deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmeill cucrteme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YeHUU TMpeAMeTa B JAaHHOM Cllydyae akIeHT OyneT cjenaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopusi B (U3HMKE), 3aKOHBI COXPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA 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
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K IPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIy)KaT OCHOBOW Il 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 Y4YE€OHBIMH MpEaMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero obiero oOpa3oBaHus (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 KyJbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled ponu B oOecnedeHuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00€eCleyeHnn PalUOHAIBHOTO MPUPOJIONOIb30BaHUs, B (HOPMUPOBAHUU
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
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUM, 3aKOHOB M TEOPUM XHWMHUHU, COBPEMEHHBIX NPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAaHUs XMUMUYECKUX PEaKLUH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIEPCHBIX CHCTEMax, 00 00X
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHUS SIBJICHUH, UMEIONINX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMUMHUYECKMM  TPOM3BOJCTBOM, HCIOJB30BAaHMEM U  IepepaboTKoi
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTUUYCCKOM JICATEITBHOCTH M MMOBCEIHCBHOM KH3HH.

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

BOCIHUTaHUE YOEXKJAEHHOCTH B TO03HABAEMOCTH SIBJICHUW MPUPOJBI,
YBOKEHHUS K TMpOLEeCcCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO U TIO3HAHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HAa  OCHOBE  YCBOECHHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEJUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYIbTYpPhI, IPUOOPETEHUE OMbITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE 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 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl 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 cTpoeHMsT oOpraHudeckux coeauHeHuit A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHas. M3omepus. Buuabl u30MeEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuid (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

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

OKCIIepUMEHTAJIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX 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 BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMonorudeckuit ps ankaHoB, oO1mas ¢popMyina, HOMEHKIATypa 1
M30MepHs. DICKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMELICHUS, W30MEpU3aLINH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (I[MKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DNeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT alKeHOB, Sp°-
ruOpuaM3alysl aTOMHBIX OpOWTalleld yriepoaa, 6- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJUMEpU3aUUd U OkucieHud. [IpaBuno MapkoBHHKOBA.
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. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYyUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PeaKlUy 3aMeIeHUs] B O€H30JIbHOM KOJIbIIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHHBIN yroJib U MPOAYKTHI ero nepepadotku. CrnocoObl nepepaboTku HePTH:



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

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOUHd. B3auMoaelncTBUE IUTaJIOTCHAIIKAHOB C MAarHUE€M M IIUHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
u3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJAOPOAOB (PAaCTBOPUMOCTH), Kau€CTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja MU BOJOPOJAa B OPraHUMYECKUX BEIIECTBAX, MOJYyYEHHUE OSTUIICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOIOB U FaJIOT€HIPOU3BOHBIX 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
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIHAPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOMy4YeHUs W TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYEeCKUMHU KHUCIIOTaMH, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHUE THAPOKCOTPYIMbl U
oenzosibHOTO sAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenns. OKHUCIIEHNUE albJIEeTUI0B, KAYECTBEHHBIE PEAKIIMH HA aJIbJIECTUIBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJIHOOCHOBHBIX MpPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJIEMHOBAs, 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. CTpoeHue, pU3nyecKkue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mast xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBoaoB (MOHO-, TU-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE U MOJOYHOKHCIOE OposkeHue. I[IpuMeHenue TIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOIH3, MOJyYyeHUEe >PUpPOB 1etoa03bl. [lonsTue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHMPTA B aJIbJIETU]] HA PACKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Menu(ll), xumuyeckue cBoilCTBa pacTBOpa YKCYCHOW KHCIOTHI,
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.

AMWHBI — OpraHUYecKue MPOoU3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOMCTBAa anu(aTHYECKHUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudyeckoro psga. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOUCTB aHwInHA. KauecTBeHHbIE peakuuu Ha aHWIMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHbIe TPEACTABUTEIN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX OPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAs M TpEeTUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENKOB: THUIPOJIM3, JACHATypaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCIKH, pCIICHHE OKCICPHUMEHTAIBHBIX 3aJa4 110 TeMaMm
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AlMU, CPEIHIST MOJEKYJsIpHas



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

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
nogudTHIEHTepedTanar). Y Tuinsanus u nepepaboTka I1acTUKa.

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

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

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

OKCIEPUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIAaCTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMysbl OPraHUYECKOro COEAUMHEHUS 110
MacCOBBIM  JIOJIAM  JJIEMEHTOB, BXOJAIIMX B €ro0 COCTaB, HAaxXOXKICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklUMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOPMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpUsl, 3aKOH, aHalu3, CUHTE3, KIaccuPUKauus, HaONIOACHUE, HU3MEPEHHE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3MYECKUE BEIUYUHBI, €IUHUIIBI WU3MEPEHHUs, CKOPOCTb, IHEPIHUfi,
Macca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



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

["eorpadust: mone3Hble HCKOMAaeMbIE, TOTUIHBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBHIASI N HEOPTAHUYECKAS XUMUA

Teoperuyeckre 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX saep. XuMudeckui snemeHnt. M3oromnsl. CtpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB, KBAaHTOBBIC YMCJIA. DHEPIEeTUUYCCKHE YPOBHH U
noAypoBHH. AToMHBIe opOuTanu. Kiaccudukaius XUMHIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacmpenencHue SIIEKTPOHOB 10 AaTOMHBIM  OpPOHUTAJISAM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIIEKTPOOTPHUIIATEIILHOCTb.

[Tepuonnueckuii 3akoH u Ilepuoauueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
J.N. Menneneera. CB43b NMEpUOIAYECKOr0 3aKOHA U [leproanueckol CHUCTEMBI
XAMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJHOXHBIX BEHIECTB IO TpynmaM U [epuojaM. 3HAYCHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMuyeckass CBSI3b. BHIBI XMMHUECKOM CBS3HM: KOBAJICHTHAs, HOHHAd,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-AKIENITOPHBINA. DHEPTrus U JIuHa CBA3U. [10JIsIpHOCT, HAITPABICHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexmoneKysapHbIe B3aUMOIECUCTBHUS.

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

[IpencraBieHne 0 KOMIUIEKCHBIX coearuHeHUs X. CoCTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

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

[Tonstue o nucnepcHbix cucremax. Mctunublie pactBopsl. [IpencraBinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIEHTpanusi. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiuys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIEeCTB. TpHUBHAIbHBIE
HAa3BaHUA OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

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

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

OOpatumMbie U HEOOpaTUMbIE peakini. XumMudeckoe paBHoBecue. Koncranra
XUMHYECKOT0 paBHOBeCHUS. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutnyeckas auccornuainusi. CuibHbIE W ClIa0ble DJIEKTPOJIMTHI.
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 W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METO/bl W3YyYE€HUS BEIIECTB W HX NPEBPAILICHUN:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOIIBI0 WHIWKATOPOB, HM3YYEHUE BIMSHUS Pa3IUUYHBIX
(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. AJIJIOTPOINUS HEMETAIJIOB (Ha MpUMEpPE KUCIOPOIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE PJIEMEHTHI.

["anorensl. HaxoxxneHue B Mpupoje, CIOCOOBI MOJMydeHUs, (HU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBINIJIEHHBIE CIIOCOOBI MOTYYCHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
ceprl(V1). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [IprmMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocpopa u ero coeauHeHuil. docpopHbie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
coJii. AKTUBUPOBAHHBIA yroyib, amcopOuus. DynnepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKu. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHuUs U ero coeAnHeHuil. CTEKI10, €ro Moxy4YeHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusznyeckue cBoWCTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHUKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  meTtawioB.  OOmue  CrocoOsl
MOJIyYeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHs,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHYECKUX OJJIEMEHTOB. MarHuii W Kanpluil: TMoJydeHue, (u3nuecKue u
XUMHUYECKHE CBOMICTBA, INPUMEHEHHE IMPOCTBIX BEIIECTB W HX COEIUHEHUU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



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

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomatsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnenime coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanusi, €ro OKUCIUTENbHbIE CBONCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbI,
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 €€ COeAMHEHUM.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETaIoB, ropeHue cepul, docdopa, xeneza, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M KeJle3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorenn», «Cepa u e€ coeauHEHUA», «A30T U (Hochop U UX COCAUHEHUSD,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIHUITBI OpraHUu3alii XUMUYECKOT0 MTPOU3BOACTBA. IIpoMbIIeHHBIE
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 0O6ecrieyeHMH SHEPreTHIeCKor 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
oOecIieuyeHnH UIIEBOM 0€30MMacHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

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

XuMHs B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

PacuétHble 3anaumn.

Pacuétpl: Macchl BemiecTBa Wi 00bEMa ra3oB MO MU3BECTHOMY KOJHUYECTBY
BEI[ECTBA, Macce WM OOBEMY 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 JAaHO B BHJE PACTBOPA C OMNPEACIEHHON
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
HEOpPraHUYeCKOM XMMHM B 11 Kilacce oCylIeCTBIISIETCS Yepe3 UCIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
IpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHAJIU3, CUHTE3, KJacCU(UKaIUs, MePUOJTUYHOCTb, HAOIOICHUE,
MU3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIBI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUYECKUI YPOBEHb,
BEILIECTBO, Tel0, OOBEM, arperaTHOE COCTOSHUE BEIECTBa, HJCAIbHBIN Tra3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BELIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

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

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MAaTE€PHUalbl, CEIbCKOXO3IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIIJIEHHOCTD,
dhapmalieBTHUECKAS MIPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

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

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
0Oy4JaronIuxcs B MPOIECCE peau3aiy 00pa3oBaTeIbHON AESTEIbHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
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, PEHICHUM YYEOHBIX U MO3HABATENIbHBIX 3aJ1ay, BHITIOJIHEHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  SKCIEPUMEHTAIBHBIX  MOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



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 MTOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX W 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;

coOJtoicHUsT TIpaBWJI 0Oe30macHOrO OOpallleHus] C BEUIECTBAMU 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 HENPUSATHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

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

YCTAaHOBKM Ha aKTHBHOE Yy4YacTHE€ B PEUICHUM MPaKTUYECKUX 3ajad
CoLlIMaJIbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, 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 JIE€ATEIbHOCTH;

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

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

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



OCO3HAHHUS HEOOXOJUMOCTH WCIIOJIb30BAHUSA JOCTIKEHUW XUMHH JJIS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX I€HUCTBUNM U MPEIOTBPAILAT HX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKe, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH UACOJIOTUHU
xemMohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbopMUpPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUM 1EIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTHUYECKOMW HANpaBICHHOCTH U BaXXHOM pOJM B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPY/ia U IKOJIOTHYECKU KOMGMDOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHATN3a U OOBSCHEHUS SIBICHHUN OKPYKAIOIIETO MUpPA U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUAX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

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

UHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3lUYHbIX cepax mpodhecCHoHaTbHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yIbTaThl OCBOCHHSI TPOTPaMMbl IO XMMHH Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAyYHOM KapTHHB MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHBIC yueOHbIEC JIEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

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

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMH H  PETYJISITUBHBIMH
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

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

OMpEeNeNATh LeNu ACATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KjIacCHU(PUKAIMU BEIISCTB U
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIFOUCHUS;

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



peakuuy — MpPU PEUICHUWM YYEOHBIX MO3HABATEIbHBIX M IMPAKTHUYECKHX 3a]ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHUX
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 CAMOCTOSATEIBHOTO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOJACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

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 U
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 TOUCKOBBIX 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 MEXIpeAMeTHble ((pusnueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOA€ AxaJiora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1elCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM YYE€OHBIX UM HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbl IO XUMUU Ha YriyOJa&éHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPEOoOpPa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TMOJYYEHHIO HOBOTO 3HAHMSI M NMPUMEHEHHIO 3HAaHUW B Pa3IMYHBIX Y4€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX ¢ XuMuel. B
nporpaMme MO XHMHMHM TIPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHS
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O00ECIEYECHUU yCTOWIUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKON U



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

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MTOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MOJIEKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
Ipylma, pajaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), M30MEpPHUS CTPYKTypHas M NPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKas), H30MEPhbl, TOMOJIOTMYECKUU psiji, TOMOJIOTH, YTIJIEBOIOPOAIbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuoanueckuii 3akoH JI. M. MenneneeBa, Teopusi CTPOEHUS OPraHUYECKHUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpeBpalieHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MMOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMHWYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX IMPOTEKAaHUS, O B3aUMHOM BIIMSIHUA aTOMOB U I'PYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTni, opuentantsl | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUYECKON
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
POM3BOICTBA (HA MpUMEpe MPOU3BOJICTBA METaHOJa, TepepadoTKu HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh UX B3aMMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIME IOHATHS MPH
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

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

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



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpPMHPOBAHHOCTh, YMEHUMW: yCTaHABIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEICTAaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIWIECPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, JUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

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

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

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPTaHMYECKUX BEIICCTB: AJIKAHOB, ITUKJIOATKAHOB, AJIKCHOB, aJTKaINCHOB,
QIKWHOB, apPOMATHYECKUX YTJICBOAOPOJIOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUNA OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H1 ), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOJOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE MPUMEHEHUE TIPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC oreparuu
MBICIUTETILHON JCSITEIbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



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

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

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

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TMO3UIMH  DKOJOTMYECKOM  O0e30MacHOCTH  MOCHEACTBUSI  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJyUYeHHE W U3YYEHHUE CBOWCTB OPraHUYECKHUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHeCTBAaMU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00pPa3HOTO TIOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

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

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopmaiuu, UuTepHeT U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaImio, nepepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOJM B OOECIEYEHUU YCTONYUBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpOBaHUKM MHPOBO33PEHHUSI W OOIIEeld KyJIbTypbl 4YeElIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHM OJJIEMCHT, aToM, SJIpO aroMma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXKJEHHOE COCTOSIHHMSI aToMa, TUOpUAN3alMs aTOMHBIX OpOUTalieid, WOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUINYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JIUCCOIMALINSA, CTENEHb JHUCCOIMALINH,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.11. Menneneesa, 3aKk0OH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAHECHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHUM;  COBPEMEHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJICKYJSIPHOM W
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAaHMs, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss ¢GopMysl BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAJIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMHUYECKUX 3JIEMEHTOB B COEJAMHEHMSX, BHUJI XMMUYECKON CBS3M (KOBAJECHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOH CBSI3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpAaTUMOCTH, YYACTHIO KaTalau3aropa u
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPbIBATh CMBICI MEPUOJUUECKOTO 3akoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO IMEPUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPTeTHYCCKHE YPOBHH», «IHEPTETHUYCCKHE IMOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHUM 1o mnepuogaMm u rpynmnam Ilepuonnueckoin cucremsr J[. .
MeHnneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHUE TEHETUYECKOW CBS3M MEXKIy HEOPraHWYECKMMM BEILIECTBAMU C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJEKTPOHHOIO OajaHca
TUX peakUuid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHUS UX TMOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMi  THUAPOIW3a;  PEeaKkUuin
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4€TOM HX IHEPreTHYECKHX XapaKTEPUCTUK, XAPAKTEP
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, YMEHHUS XapaKTEepPU30BaTh XUMUYECKHE PEAKIIUH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMON 3HAHUU O METOJaX HAYYHOIO
MO3HAHUS SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIECTBa WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAKIUU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JIaHO B BHUJE PacTBOpaA C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKInH;,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JIKCIEPUMEHT  (MpOBEACHUE  peakluuii HOHHOro  oOMeHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3afa4 1o TtemaM «Metawey u  «Hemeramie»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh IIelb HMCCIECNOBAHUS, TPEICTABIATH B
pasnu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH X
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMW: OCYIIECTBIIATH I€JCHANPABICHHBIA IOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBor MHpopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMUUYECKYIO0 MHGOpMAIKIO, TIepepadaThiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Ne ni/m Konrpoabnsie IIpakruuyeckue
NPOrpamMMblI Bcero o0pa3oBaTeIbHBIE pecypchl
padoThI padoTshI
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCKOH XUMUH
[Tpenmer oprannveckoit xumun. Teopus
1.1 CTPOEHUS OPraHUYECKUX COSAMHEHUN A. M. 8 1 https://educont.ru/
bytneposa
Hroro o pasneny 8
Pa3znea 2. YrieBoaopoabl
21 [IpenenbHbIE YIIIEBOIOPO/IBI — AKAHBI, 5 https://educont.ru/
IIUKJIOAJIKAHBI
99 HenpenenbHbie yTriaeBOI0POIbI: ATKEHBI, 1 1 https://educont.ru/
AJIKaTUCHBI, aJTKHBI
2.3 ApomMaTHyecKkue yrieBoa0pOoIbl (apEeHBI) 8 https://educont.ru/
24 [TpuponHbIE HCTOYHUKH YTIIEBOIOPOJIOB U 4 https://educont.ru/
uX nepepadoTka
2.5 ["amoreHpoOM3BOIHBIC YTIEBOIOPOIOB 4 1 https://educont.ru/
Hroro no paszneny 35
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptel. @enon 11 1 https://educont.ru/
KapOoHHIbHBIE COCTUHCHHUS: aJTbICTUIBI 1 https://educont.ru/
3.2 keToHbl. KapOoHoBbIe KUCIOTHI. ClI0KHBIE 21 1
s¢upsl. XKupsl




3.3 YraeBos 9 https://educont.ru/
Wroro no pazueny 41
Pa3znen 4. A3oTcoaep:kanie opraHnyecKue coeTnHEeHUst

4.1 AMUHBI. AMUHOKHCJIOTBL. benkn 12 https://educont.ru/
Hroro no pazgeny 12
Pa3pnen S. BeicokoMoJIeKyIsIpHbIE COCAUHEHUSA

5.1 BbIicoKOMOEKyIApHBIE COCTUHEHUS 6 https://educont.ru/
Hroro mo pazueny 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne i/ Konrposbnsie IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe Pecypchl
padoThI padoTshI
Pa3zgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. [leproanieckuii 3akoH https://educont.ru/
1.1 u [lepuoanueckas cucTeMa XUMUYCCKUX 9
anemenToB . 1. Menaeneera
12 Crpoenue BeriecTBa. MHOrooOpasue 1 1 https://educont.ru/
' BEIIECTB
1.3 XUMHUECKUE PEAKIIHH 19 1 3 https://educont.ru/
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hemeras 31 1 3 https://educont.ru/
2.2 Mertasmisl 23 1 2 https://educont.ru/
Hroro no pazgeny 94
Pa3nen 3. Xumus u :Ku3Hb
31 MeTobl TO3HAHUST B XUMUAHU. XUMUS U 9 https://educont.ru/
KU3Hb
Hroro 1o pasneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 4 8




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE

Hara uudposbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTnueckue
Bcero u3ydeHusi oOpa3zoBaTe/bHbIE

padoThI padoThI pecypenr

[Ipeamer u 3HAYCHHE OPraHUIECKOM https://educont.ru/
XUMHH, TIPEJICTABICHHUE O
MHOT000pa3ru OPraHuYeCKUX
COCIMHEHUH. DIEKTPOHHOE CTPOCHHE
aToma yriepoja (OCHOBHOE U
BO30Y)KJICHHOE COCTOSTHHS).
BanenTHbIe BO3MOXKHOCTH aToMa

yriepoaa

2 CrapToBasi uarHocTu4eckas pabora 1 1 https://educont.ru/

XuMHYecKasi CBA3b B OPraHMYECKUX https://educont.ru/
COCTMHEHHSAX. MeXaHNU3MBbI
00pa3oBaHuUs KOBAJCHTHOM CBSI3H,
crocoObl pa3phiBa CBs3eH

Teopus cTpoeHHs OpraHMYECKUX
coenquHenuil A. M. byrneposa

https://educont.ru/

Bujipl n3omMmepuu: CTpyKTypHasi, https://educont.ru/
MPOCTPAHCTBEHHAA. DIEKTPOHHBIE

3¢ (exTsl B MOJIEKYJIaX OPraHuYeCKUX
COCIMHEHUN

[pencraBnenue o kKiaccuhUKAIMU | https://educont.ru/

CUCTEMATUYCCKAsA HOMCHKIIaTypa




(IUPAC) opraHn4eckux BEIICCTB

Knaccudukanms peakiuii B
OPraHU4YeCKOW XUMHUHU

Cucremarusanus 1 00001eHne
3HAHUH 110 TEME

https://educont.ru/

https://educont.ru/

AJIKaHBI: TOMOJIOTUYECKHH P,
obmras popmyia, HOMEHKIATypa U
U30MEPHSs, SIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT

https://educont.ru/

10

11

12

13

14

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

HaxoxaeHnue ankaHoB B Ipupoac.
CriocoOsbl MMOJIYy4YCHHA U IPUMCHCHUC
aJIKaHOB

[{uknoankansl: obmas Gopmyia,
HOMEHKJIaTypa U U30MepHus,
0COOEHHOCTH CTPOCHHSI U XUMUYECKUX
CBOWCTB, CITIOCOOBI MOJTyYEHHs U
pUMEHEHHE

Pemenne pacuéTHbIX 3a1a4 Ha
orpesieNieHue MOJIEKYISIPHOM
(bopMyITbI OPraHUYECKOTO BEIIECTBA
10 MacCOBBIM JOJISIM aTOMOB
9JIEMEHTOB, BXOJISIINX B €r0 COCTAaB.
CucreMmarusanus 1 00001eHne
3HAaHWH 110 TEME

AJIKEHBI: TOMOJIOTHYECKHH P/,
o0mas popmysa, HOMEHKIATypa,

https://educont.ru/

https://educont.ru/

https://educont.ru/

https://educont.ru/

https://educont.ru/




AIIEKTPOHHOE M MPOCTPAHCTBEHHOE
cTpoeHue Monekya. CTpyKTypHas U
[UC-TPAHC-U30MEPHS AIIKEHOB

15

16

17

dusuyeckue 1 XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHMKOBa

CrniocoOblI MoTy4eHus U IpUMEHEHUe
AJIKEHOB
[TpakTiueckas paborta Ne 1 o reme

"ITomydeHue 3TUIICHA U U3YYEHUE €r0
CBOMCTB"

https://educont.ru/

https://educont.ru/

https://educont.ru/

18

Pemenne pac4€THbIX 3a1a4 HA
OIIpEJIETICHUE MOJIEKYJIIPHON
(opMyIbl OPraHMYECKOIO BEIeCTBa

https://educont.ru/

19

AJKagueHbl: CONpsKEHHBIE,
HU30JIUPOBAHHEIE, KYMYIHPOBAHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHUS

https://educont.ru/

20

21

XUMHUYECKUE CBOWCTBA CONPSKEHHBIX
JVEHOB

CriocoObI nostyueHus ¥ IpUMEHEHNEe
QJIKaTUCHOB

https://educont.ru/

https://educont.ru/

22

AJIKVHBI: TOMOJIOTHYECKHH psi,
obmas popmyiia, HOMEHKIATYpA,
AIIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKY, PU3NIECKUue
CBOMCTBA

https://educont.ru/

23
24

XMMHYECKHE CBOMCTBA AJIKUHOB

KauecTBeHHBIE peakiiny Ha TPOHHYIO

https://educont.ru/
https://educont.ru/




CBA3b

25

26

CrniocoOblI MoTy4eHus U IpUMeHEHue
AJIKUHOB

Pemenue 3anau: pacuérel 1o
YPaBHEHUIO XUMUYECKON PeaKIu

https://educont.ru/

https://educont.ru/

27

Cucremarusanus U 00001eHue
3HAHUH 110 TEME

https://educont.ru/

28

ApeHbBI: TOMOJIOTHUYECKUI Psifl, 00mIast
dbopMyIia, HOMEHKIIATypa.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJ OeH301a U
TOJyOJ1a, UX (PU3MYECKUE CBOWCTBA

https://educont.ru/

29

30

XHUMHUYECKHE CBOMCTBA dpPCHOB:
PCaKMu 3aMCIICHUA

XUMHYECKUE CBOWCTBA apEHOB:
peaklMy NPUCOEANHEHUS, OKUCIICHUE
TOMOJIOTOB OeH3011a

https://educont.ru/

https://educont.ru/

31

Oco0eHHOCTH XUMUYECKUX CBOUCTB
CTHpOJTA

https://educont.ru/

32

33

34

Pemenne pacu€THbIX 3a1a4 HA
ONpeIETIEHUE MOJIEKYJIIPHON
(hOpMyYJITBI OPTaHMYECKOTO BEIIECTBA
CriocoObI nostyueHus 1 IpUMEHEHNE
apeHoB

['eHeTnyeckas CBSI3b MEXAY
pa3IMYHBIMU KJIaccaMu
YIJIEBOJAOPOIOB

https://educont.ru/

https://educont.ru/

https://educont.ru/

35

Pacuétbl o ypaBHEHUSM XUMHUYECKUX

https://educont.ru/




peakiuii. CucreMarusanus u
000011IeHrE 3HAHU I10 TEME

36

37

IIpuponnsiii ra3. IlonmyrHbie
HE(TSHbIE ra3bl

KameHHbIi yroyib 1 IPOYKTHI €10
nepepadoTKu

https://educont.ru/

https://educont.ru/

38

Hedtb 1 criocoOb! €€ mepepaboTKH.
[TpuMeHeHHEe IPOTYKTOB NIEpepadOTKU
HeTH

https://educont.ru/

39

I'eneTnyeckas cBsA3L MCKOY
Pa3IMYHbIMH KJIaCCaMHU
YTJIEBOAOPOIOB

https://educont.ru/

40

41

42

["ajioreHonpoun3BOIHBIE
YIJIEBOAOPOIOB: 3JIEKTPOHHOE
CTPOCHHUE; PEaKI[UH 3aMEeIICHHUS
rajoreHa

JlelicTBue meno4Yen Ha
rajoreHIPOU3BOIHbIE.
B3anMonelicTBiEe TUTaI0reHaJIKaHOB C
MardueM U IITHKOM

Cucremaruzanus 1 00001IeHne
3HaHUM 1o pazzaeny "YrieBoaopoas!"

https://educont.ru/

https://educont.ru/

https://educont.ru/

43

KonTponbhas pabota no teme
"Vranesonopoast"

https://educont.ru/

44

[TpenenbpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTUYECKHH psJl, oO1as
dbopmyra, CTpOEHUE MOJIEKYII,
WU30MepHsl, HOMCHKJIATypa,

https://educont.ru/




kinaccupukanus, pusnueckue
CBOMCTBa

XUMHUYECKUE CBOMCTBA MPEAEIbHBIX

https://educont.ru/

45 OJIHOATOMHBIX CITHPTOB
16 CriocoObI MOTydeHHsI ¥ IPUMCHEHNE https://educont.ru/
OJIHOATOMHBIX CITHPTOB
[Ipocteie 3¢upbl: HOMEHKIIATYpPA U https://educont.ru/
47 HU30MepHs, 0COOCHHOCTH (HU3HUIECCKUX
Y XUMHYECKUX CBOWCTB
MHOroaToMHbIE CITUPTHI: https://educont.ru/
48 STUJICHTITUKOJb M TIUICPHH, UX
(u3HUecKre 1 XUMHIESCKHE CBOMCTBA
49 CriocoObI MoTyueH s U IPUMEHEHUE https://educont.ru/
MHOTOATOMHBIX CITUPTOB
®deHon: cTpoeHue MOJIEKYIIBL, https://educont.ru/
50 ¢u3nueckre cBoicTBa. TOKCUYHOCTD
denona
51 Xumudeckue cBoicTBa heHosa https://educont.ru/
59 CrniocoObl ToNTy4eHus: ¥ IPUMEHEHHE https://educont.ru/
denona
[IpakTuueckas padora Ne 2. Pemenue https://educont.ru/
53 IKCIIEPUMEHTAIIBHBIX 337124 [0 TEME
"CriupThl U peHobI"
54 CI/ICTeUMaTI/I?)aHI/IS{ u 00001IEeHne https://educont.ru/
3HAHUH 10 TeMe
Anbaeruipl ¥ KETOHBI: DJIEKTPOHHOE https://educont.ru/
55 CTpoeHHE KapOOHWJILHOU IPYIIIbL;

TOMOJIOTUYECKHE PSJIBI, 00IIIast




dopmya, u3oMepus 1 HOMEHKIIATypa

56

57

Anbaeruipl 1 KeTOHBI: (U3HYECKUE
CBOMCTBA; peaKIMy MPUCOCTUHEHUS
Peakiiyuy OKHCIIEHNS U KaUeCTBEHHBIE
PEaKIMK aJIbJICTHIOB U KETOHOB

https://educont.ru/

https://educont.ru/

58

CriocoObI MOTy4eHUS aTbICTHIOB U
KETOHOB

https://educont.ru/

59

60

61

OHOOCHOBHBIC ITPE/ICIIbHBIC
KapOOHOBBIC KHCIIOTHI, 0COOEHHOCTH
CTPOCHHUS UX MOJICKYIT

W3omepust 1 HOMEHKIATypa
KapOOHOBBIX KHCIIOT, UX (PU3UYECKHE
CBOMCTBA

XHUMHUYECKHE CBOMCTBA MTPEACIIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT

https://educont.ru/

https://educont.ru/

https://educont.ru/

62

63

Oco0eHHOCTH CBOMCTB MypaBbHUHON
KHUCI0Thl. MHOrooOpa3ue KapOOHOBBIX
KHUCIIOT

Oco0EHHOCTH CBOWCTB:
HETNPEICTBHBIX U aPOMaTHICCKHIX
KapOOHOBBIX, JTUKAPOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[TpencTaBuTEM BBICIINX KapOOHOBBIX
KHCJIOT

https://educont.ru/

https://educont.ru/

64

65

[TonsiTvie 0 MPOU3BOIHBIX KAPOOHOBBIX
KHCJIOT

CriocoObI nostyueHus 1 IpUMEHEHNE
KapOOHOBBIX KHUCIIOT

https://educont.ru/

https://educont.ru/




66

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUAN
psin, obmas ¢popmysia, H30MEPHS U
HOMEHKJIaTypa

https://educont.ru/

67

68

69

70

Du3nyecKne 1 XMMAYECKUE CBOMCTBA
3upoB

Pemenune pacu€rHbIxX 3a7a4: 1o
YPaBHEHUIO XUMHUUYECKOU PEaKlNM, Ha
OIIpEJIETICHUE MOJIEKYJIIPHON
(GOpMyJITbI OPraHUIECKOTO BEIIECTBA

[TpakTuueckast pabota Ne 3. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
"Kap6onoBsie kucnoTbl. ClI0KHbBIE
a¢upsr"

Kupsl: ctpoenue, pusndeckue u
XUMHYECKHE CBOICTBA (THAPOIU3)

https://educont.ru/

https://educont.ru/

https://educont.ru/

https://educont.ru/

71

Oco0eHHOCTH CBOICTB JKHUPOB,
COACPpKAMMNX OCTATKH HECTIPCACIIbHBIX
AKHUPHBIX KHCIOT. JKUpBI B Ipupoie

https://educont.ru/

72

ana KaK COJIN BBICIINX Kap6OHOBI>IX
KHCJIOT, UX MOIOIIEee JeiCTBHE.
HOHSITI/Ie O CUHTCTHYCCKHUX MOIIIINX
cpenctax (CMC)

https://educont.ru/

73

74

I'eneTnyeckas cBsI3b yriaeBOJOPOAOB U
KHCJIOPOJICOICPKAIINX OPTaHUYECKUX
BEIIECTB

Pacu€rel no ypaBHEHUSIM XUMHUYECKHUX
peakuun

https://educont.ru/

https://educont.ru/

75

Cucremarusanus 1 00001eHne

https://educont.ru/




3HAaHUH 110 TEME

76

77

OO0m1as XxapakKTepuCTUKa YIJIEBOJIOB U
KJIacCU(UKAIUs yIIeBOI0B (MOHO-,
JIA- ¥ TIOJIMCaXapH/ibl)

Monocaxapuabl: puznyeckue
CBOICTBa U HAXOXJACHHUE B IPUPOJIE

https://educont.ru/

https://educont.ru/

78

[IpumeHnenue rioKko3sl, €€ 3HaUeHUE B
KHU3HEIEATEIIbHOCTH OpraHu3ma

https://educont.ru/

79

80

81

Jucaxapunbl: caxapo3a, MajbT03a U
nakro3a. HaxoxneHnue B npupone u
IIPUMEHEHUE JUCAXapUI0B
[Tonucaxapuabl: cTpoeHue

MaKpOMOJICKYII, (bHSH‘leCKI/IC u
XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHHUEC

[TousTue 00 HNCKYCCTBCHHBIX
BOJIOKHax

https://educont.ru/

https://educont.ru/

https://educont.ru/

82

Pemenne pacdeTHsIX 3a1a4 HA
OIIpECIICHUE TOJIA BBIXOAA MPOLYKTa
PEaKIMHU OT TEOPETUUYECKH
BO3MOKHOI'O

https://educont.ru/

83

84

85

Cucremarusanus 1 00001eHne
3HaHWH MO pa3zeny

KonTtponbHas pabora o Teme
"Kucnopoacoaepxarniue
OpPraHUYEeCKHE COCTUHEHUS "

AMUHBL: KTacCUpUKAIM, CTPOCHUE
MoJIeKy1, oOmias Gopmyia, usomepus,
HOMEHKJIaTypa 1 pu3nyeckue

https://educont.ru/

https://educont.ru/

https://educont.ru/




CBOMCTBA

86

87

XHUMHUYecKre CBOMCTBA
anmu(aTHIeCKUX aMHHOB

AHWIMH: CTPOCHUE aHWJIMHA,
0COOEHHOCTH XMMHUYECKHUX CBOMCTB
aHWIMHA

https://educont.ru/

https://educont.ru/

88

CriocoObI mosTydeHus 1 IpUMEHEHNE
ann(paTUIeCKuX aMUHOB

https://educont.ru/

89

AMMHOKHUCIIOTHI: HOMEHKJIaTypa 1
u30MepHsi, (GU3NYECKHe CBOMCTRA.
OTI{GJH)HI)IG MMpeaACTaBUTCIIN O-
AMHUHOKUCIOT

https://educont.ru/

90

91

92

XUMHYECKUE CBOWCTBA aMUHOKHCIIOT,
uX OMOJIOTHYECKOE 3HAUEHNE
aMUHOKHCIIOT. CHHTE3 U TUAPOIIN3
TIETITU/IOB

benku kak npupoIHbIe TOIUMEPBI;
CTPYKTYpBI O€JIKOB

XUMHUYECKHUE CBOUCTBA OEIIKOB

https://educont.ru/

https://educont.ru/

https://educont.ru/

93

A3zoTcoaepkaiue
TCTCPOUMKITNICCKHUE COCTUHCHHA.
HyxnenHoBbIe KUCIOTHI: COCTAB,
CTpOeHHE U OMoJIoruvecKas poJib

https://educont.ru/

94

95

[IpakTuueckas padora Ne 4. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"A30TcoepIKale OpraHnYeCcKue
coenqnueHusa”

[IpakTuueckas padora Ne 5. Pemenue

https://educont.ru/

https://educont.ru/




HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Pacno3HaBaHue OpraHuYeCKuX
coeMHeHuin"

96

KonTtponsnas pabora o Teme
"A3oTcoaeprKalie opraHu4ecKue
coeuHeHus"

https://educont.ru/

97

98

99

OcHOBHBIE IOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN U
METO/BI UX CUHTE3a —
MOJIMMEPU3ALUS U ITOJIMKOHICHCALMS

IInactmaccel. YTunmsanusa u
nepepaboTKa MIacTUKa

DacToMepbl: HaTypaJIbHbIN
CUHTETHUYECKUE KayuyKu. Pe3una

https://educont.ru/

https://educont.ru/

https://educont.ru/

100

BosnokHa: HaTypasbHBIE,
HCKYCCTBEHHbBIE, CHHTETUYECKHE.
[Toaumeps! cienuanbHOTO
Ha3HAYCHUS

https://educont.ru/

101

[IpakTuueckas padbora Ne 6. Pemenue
BKCI'IepI/IMeHTaJII)HBIX 3a1a4 I10 TCME
"Pacno3HaBanmne ImiacTMacc u
BOJIOKOH"

https://educont.ru/

102

O060011eHNEe U CUCTeMAaTH3aIHs
M3Y4EeHHOTO MaTepraia mo TemMe
"BBICOKOMOJIEKYIJISIPHBIE COETUHEHUS "

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

https://educont.ru/




11 KJIACC

KosunyecTBo 4acoB JIeKTPOHHbBbIE
Nen/m Tema ypoka Konrpoasusie IIpakruyeckue Aara unpposkIe
Bcero u3y4yeHusi  oOpa3oBaTeJbHbIe
padoTshI padoThI pecypeni
1 Atom. CocTaB aTOMHBIX si7EP. 1 https://educont.ru/
Xumuueckuit snement. M30tornbl
) CTpoeHHE AIIEKTPOHHBIX 000JI04EK 1 https://educont.ru/
aTOMOB, KBAHTOBBIE YHCIIa
3 Knaccugukaius XuMHIECKUX 1 https://educont.ru/
3JIEMEHTOB (S-, -, d-, f-a;emMenThI)
4 PacnpezencHue 31€KTPOHOB 110 1 https://educont.ru/
ATOMHBIM OpPOUTAIISIM
DJIEKTPOHHBIE KOH(PHUTypaIlMi aTOMOB https://educont.ru/
5 AJIEMEHTOB B OCHOBHOM U 1
BO30YXIEHHOM COCTOSTHUHT
6 DJIEKTPOHHBIC KOH(PHUTYypaIIMH HOHOB. 1 https://educont.ru/
DIEeKTPOOTPULIATETLHOCTh
[Mepuomuieckuii 3aK0H U https://educont.ru/
IMepuoanyeckas CHCTEMa XUMUIECKUX
7 snemenToB /1. 1. MenzaeneeBa, cBiI3b ¢ 1
COBPEMEHHOM TeOpUei CTPOCHHSI
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB https://educont.ru/
8 XMMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX 1

VMU MIPOCTBIX U CJIOKHBIX BEUIECTB MO
rpynmnam u nepuojam




CucreMmarusanus U 0000IEHUE 3HAHUN
[0 TEME

https://educont.ru/

10

Bunpr xumndeckoii cBsa3u. Mexanu3Mbl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b.
MeKkMOeKyIIIpHbIE B3aUMOICUCTBUS

https://educont.ru/

11

12

13

BaneHTHOCTb 1 BajeHTHBIE
BO3MO>KHOCTH aTOMOB. CBS3b
AJIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX
F€OMETPUUECKUM CTPOCHUEM

Hpe,I[CTaBJ'IeHI/Iﬂ O KOMIIJICKCHBIX
COCAUHCHUAX: COCTAB U HOMCHKJIATypa

Beniecta MOJICKYJIIPHOT'O U
HEMOJICKYJIAPHOTO CTPOCHUS. Turnbl
KPpUCTATNINYCCKUX PCIICTOK U CBOMCTBA
BCIICCTB

https://educont.ru/

https://educont.ru/

https://educont.ru/

14

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
[TpencraBieHne 0 KOJUIOUIHBIX
pacTBOpax

https://educont.ru/

15

HcruHHBIE paCTBOPHI: HACBIILIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparsl

https://educont.ru/

16

17

Crioco0b! BbIpaXKEeHUsI KOHIIEHTPALUU
pacTBOpOB

Pemenue 3amau ¢ UCIIOJIL30BaHUEM
MOHATHH "MaccoBas JOIA
nn

pacTBOpEHHOrO BeuiecTa', "MoJsspHas
KOHLeHTpauus"

https://educont.ru/

https://educont.ru/




18

Knaccudukanus 1 HOMEHKIATypa
HEOPraHNYECKUX BEIIECTB

https://educont.ru/

19

20

21

Cucremarusanus U 0000IEHHUE 3HAHUN
10 TEME

KonTponbhas pabota no remam
"Ctpoenue aroma. [lepuonuueckuii
3akoH u [lepuoanueckas cucrema
XUMHUYECKUX 3jieMeHToB 1. 1.
Menneneesa", "CtpoeHue BelecTna.
Muoroob6pa3ue BemiecT"

Knaccudukanuss XaMUYECKHX peaKIiui
B HEOPraHUYECKON U OpraHuYeCKON
XUMHUHU. 3aKOH COXPaHEHUSI MaCChI
BEIIIECTB; 3aKOH COXPAaHEHUS U
MIpEBpAILCHHS DHEPTUU TIPU
XUMHUYECKUX PEaKIUIX

https://educont.ru/

https://educont.ru/

https://educont.ru/

22

23

24

TennoBble 3¢ (HeKThl XUMUYECKHX
peakuunii. Tepmoxummyeckue
ypaBHEHHS

Breraucnenus no YpaBHCHHUAM
XUMHUYCCKUX peaKI_II/Iﬁ n
TEPMOXUMHUYCCKUM YPAaBHCHUAM

CKOpOCTbh XMMHUYECKOH pEaKluH, €€

3aBUCHUMOCTD OT PAa3JIMIHBIX (I)aKTOpOB.
Karanus n KaTaJIn3aTopPhbl

https://educont.ru/

https://educont.ru/

https://educont.ru/

25

26

I'oMOreHHsbI€ U reTEpPOreHHbIE PEAKIINT

[IpakTuueckas padora Ne 1 o reme
"BausiHue pa3NUYHbIX (GaKTOPOB Ha

https://educont.ru/
https://educont.ru/




CKOPOCTh XUMHUYECKOM peakiuu"

OO6patuMbIe 1 HEOOPATUMBIE PEAKIIUH.

https://educont.ru/

2 XUMHUYECKOE PABHOBECHUE

[Tpaktuyeckas pabora Ne 2 o Teme https://educont.ru/
28 "BiusiHue pa3nudHbIX GaKkTopoB HA

MOJIOXKEHHE XUMHUYECKOTO PaBHOBECHS"

DJEeKTPOIMTHYECKAS TUCCOIIMAITHSL. https://educont.ru/
29 CunpHbI€ U Cl1a0ble JIEKTPOIIUTHI.

CreneHpb JUCCOIUAIIH

Honnoe npoussenenue Bojpl. Cpena https://educont.ru/
30 BOJIHBIX PacTBOPOB. BomopoaHbIit

nokazatenb (pH) pactBopa

I'maponus coneit. Peakium, https://educont.ru/
31 MPOTEKAOIINE B PACTBOPAX

AIIEKTPOIIUTOB

[pakTrueckas padora Ne 3 o Teme https://educont.ru/
32 "XHUMHUYECKUE PeaKIUH B paCTBOpax

JJEKTPOJIIUTOB"

OKHUCITUTEIbHO-BOCCTAHOBUTEIILHBIC https://educont.ru/
33 peakuuu. BaxkHeime okucIuTenu u

BOCCTaHOBHTEIN
34 Meto[1 3JIeKTPOHHOTO (3JIEKTOHHO- https://educont.ru/

HOHHOTO) OanaHca
35 DJEeKTPOIU3 PAaCTBOPOB U PACIIIAaBOB https://educont.ru/

BEIIIECTB
36 Pemenue 3a1a4y pa3nuvYHBIX TUTIOB https://educont.ru/
37 Peurenne 3a1a4 pa3IMyHBIX THITOB https://educont.ru/
38 CucremaTu3aiius 4 0000IIeHHe 3HAHNI https://educont.ru/




o Teme "XuMuueckue peakiuu'

39

40

41

KoHTponbHas pabota 1o Teme
"Xumuueckue peakuu"

ITonosxkeHne HEMETAIIOB B
[lepuoauueckoit cucteMe XUMUYECKUX
snemeHnToB 1. Y. Mengeneesa u
OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
duznyeckre CBOMCTBA HEMETAIIOB

ANOTpOIUSI HEMETAJUIOB (HA TIpUMepe
KHCJIOPOJIa, cepbl, hocdopa u
yriaepoaa)

https://educont.ru/

https://educont.ru/

https://educont.ru/

42

Bonopon: nomyuenue, Gpusndeckue u
XUMHYECKHE CBOMCTBA. ['UapuibI

https://educont.ru/

43

44

45

46

["anorensl: HaXOX/IEHUE B IPUPO/IE,
CHocoObI OTyYeHUs!, PU3NYECKUE U
XUMHYECKHUE CBOMCTBA

I"aorenoBoopoael. Baxkueiiiue
KHCJIOPOJICOIEPIKALIUE COEAMHEHUS
raJIOTEHOB

JlabopaTopHble U IPOMBIILIICHHBIE
CIIOoCcOOBI TOTyYEHUS TaJIOTEHOB.
[IprmeHeHne rajJoreHoB U ux
COCIMHEHU I

[IpakTuueckas padora Ne 4. Pemenue
HKCIEPUMEHTAJIBHBIX 3aa4 110 TEME
"T"anmorensr”

https://educont.ru/

https://educont.ru/

https://educont.ru/

https://educont.ru/

47

Kucnopon: nabopaTopHsie u
MPOMBIIIJICHHBIE CIIOCOOBI MOTyYCHHUS,

https://educont.ru/




bu3HYECKHEe M XUMUIECKHIE CBOHCTBA.
O3oH. [IpuMeneHue kucnopoaa u
030Ha

48
49

OKcuibl ¥ IEPOKCUIBI

Pemrenne 3a/1av pa3JIMUHbIX TUIIOB

https://educont.ru/
https://educont.ru/

50

Cepa: Hax0XJIeHHE B PUPOJIE,
CHOCOOBI OTyYeHHUS, PUIUICCKUE U
XMUMHYECKUE CBOWCTBA

https://educont.ru/

o1

52

CepoBonopo, cynbhuabt
Kucnopozaconepxamiye coemHeHUS

cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHUCIIOTHI

https://educont.ru/
https://educont.ru/

53

[IpakTuyeckas padora Ne 5. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC
"Cepa u e€ coenuHeHus"

https://educont.ru/

54

A30T: HAXOXJACHUE B IPUPOJIC,
CHocoObl OTyYeHUs!, PU3NYECKUE U
XUMHYECKHE CBOWCTBA. AMMHUAK,
HUTPHUIBI

https://educont.ru/

55

56

57

Kucnoponconepxaniue coeuHeHUs
aszora. OcoOOEHHOCTH CBOMCTB a30THOM
KHUCJIOTHhI

[IpumeneHne a30Ta U €ro COeIMHEHU.
A3oTHBIE ynoOpeHus

®ochop: HaxoKAeHNE B IPUPOJIE,
CIocoObI ONMy4YeHUs!, PUINIECKUE U
xuMH4deckue cBoiictBa. dochuap u

dochun

https://educont.ru/

https://educont.ru/

https://educont.ru/




58

Oxkcunst pocdopa,
dbochopcoaepxkanue KucaoTel. Conu
(dhochopHON KHCIIOTHI

https://educont.ru/

59

60

61

62

[Mpumenenne docdopa u ero
coeaunenuii. dochopusie ynoopeHus

[TpakTrueckas padora Ne 6. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe
"A30t u pochop u ux coenuHeHU"
VYrnepoa: HaX0XJIeHUE B MPUPOJIE,
AITOTPOIHbBIE MOJU(DUKALINY;
duznyeckue 1 XuMHUYEeCKHe CBONCTBA,
pUMEHEHHE

Oxkcun yrnepona(ll), okeun
yraepoaa(lV), yronbnas kucnora u eé€
conu

https://educont.ru/

https://educont.ru/

https://educont.ru/

https://educont.ru/

63

64

65

Pemenne 3aa4 pas3sjIM4YHbIX TUIIOB

KpeMHuuii: HaxoxaeHHe B IPUPOJE,
CIocoObl OMy4YeHUs!, PUINIECKUE U
XUMHUYECKUE CBOWCTBA

Oxkcun kpemuus(1V), kpemHueBas
KHUCIIOTa, CHIIUKATHI

https://educont.ru/
https://educont.ru/

https://educont.ru/

66

IIpuMeHeHne KpeMHHUS U €T0
coequHeHnil. CTEKJ0, €ro moJyyeHue,
BUJIBI CTEKJIa

https://educont.ru/

67

68

Pemenne 3a1a4 pas3sjIMYHbIX TUIIOB

CucreMmarusanys U 0000IeHUE 3HAHUT
o teme "Hemeramier"

https://educont.ru/
https://educont.ru/

69

KoHnTtponbHas pabota 1o Teme

https://educont.ru/




"Hemeramasr"

70

71

72

AHanu3 pe3yJbTaTOB KOHTPOJIbHOM
paboThI, KOPPEKIIHSI OIITMOOK

IToJyiokeHUE METAJIIIOB B
[lepuoauueckoit cucteMe XUMUYECKUX
a1emMeHTOB. OCOOCHHOCTH CTPOCHHUSI
3JICKTPOHHBIX 000JI0YEK AaTOMOB
METaJIOB

OO0mue ¢puznueckre CBOMCTBa

MetaiioB. [IpuMeHenne MeTamioB B
OBITY U TEXHUKE

https://educont.ru/

https://educont.ru/

https://educont.ru/

73

CnnaBel MetamioB. Kopposust
METaJIOB

https://educont.ru/

74

75

Pemenue 3a1ay pa3nuyHbIX TUIIOB
DIEKTPOXUMHUECKHUH psiji HApsKEHNUH

MerautoB. O01Ie criocoObl
MOJTYYCHHUST METAJJIOB

https://educont.ru/
https://educont.ru/

76

77

OO6mas xapakrepuctuka metayioB |A-
rpymsl lleproanyeckoi cucteMbl
XMMHMYECKUX d1EMEHTOB. HaTpuit u
Kanuii: mony4deHue, Gusndeckue u
XAMHYECKHE CBOMCTBA, IPUMEHECHHUE
MPOCTBIX BEUIECTB U UX COCIUHEHUN

O6mas xapakrepuctika MetayuioB |A-
rpynisl [leproanyueckoi cucteMbl
XUMHUYECKHUX JIEMEHTOB. Maruuii u
KaJbIUil: mody4YeHne, (pu3ndeckue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE

https://educont.ru/

https://educont.ru/




IMMPOCTHIX BEUICCTB U UX COCIII/IHCHI/Iﬁ

78

79

JKEcTKkOoCTh BOIBI U CIIOCOOEI €6
YCTpaHEHHUS

AOMUHUN: TTOJTyYeHHE, (PU3HUECKIE
U XUMUYECKUE CBOWMCTBA, MPUMEHEHHUE

https://educont.ru/

https://educont.ru/

80

AmdoTepHble CBOICTBA OKCHA U
THJIPOKCUIA ATFOMHUHUS,
THPOKCOKOMIUIEKCHI aITFOMHHUS, UX
pUMEHEHHE

https://educont.ru/

81

82

83

Pemenne 3aa4 pas3sjIM4YHbIX TUIIOB

[TpakTuueckast pabota Ne 7. Pemenue
SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
"Mertauibl T71aBHBIX oArpymmn"

OO0m1as XxapakTepUCTUKA METAILIOB
no6ouHbIX noarpymni (b-rpymm)
[Tepuonuyeckoil cuCTEMbl XUMHUYECKUX
3JIEMEHTOB

https://educont.ru/
https://educont.ru/

https://educont.ru/

84

duznueckre 1 XUMUYECKHE CBOMCTBA
XpOMa U €ro COeIUHEHUN, UX
IIPUMEHEHUE

https://educont.ru/

85

Baxwueiimme coeMHEHNs] MapraHia.
Ilepmanranar xanus, ero
OKHCIIUTENbHBIE CBOWCTBA

https://educont.ru/

86

87

Pu3nyecKkue 1 XMMUYECKHE CBOMCTBA
JKenesa u ero coennHeHun. Ilomydenne
Y TIPYMEHEHUE CIIJIaBOB JKeje3a

du3nyecKrue U XUMUUECKHIE CBOMCTBA
MEIU U €€ COeIMHEHUM, UX

https://educont.ru/

https://educont.ru/




IIPUMEHEHHUE

88

89

90

duzndyeckre U XUMHUYECKHE CBOMCTBA
IIMHKA B €r0 COCTUHEHUM, NX
npuMeHeHue. [ MIpoKCOKOMIIEKChI
LIMHKA

[TpakTuueckas padora Ne 8. Pemenne
9KCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe
"Mertauiel TOOOYHBIX oArpymm"”

Pemenue 3amau Ppa3JINYHbIX TUIIOB

https://educont.ru/

https://educont.ru/

https://educont.ru/

91

OO0001IEHUE U CUCTEMATU3ALIUS
U3Yy4EHHOI'0 MaTepuaa 1o TemMe
"Merauter"

https://educont.ru/

92

93

KoHTposbHas pabora 1o Teme
"Merauter"

AHanu3 pe3ynbTaToB KOHTPOJIbHOU
paboThI, KOPPEKILHS OMNOOK

https://educont.ru/

https://educont.ru/

94

Ponb xumun B obecieueHun
YCTOMUYHBOTO Pa3BUTHS YEIIOBEUECTBA.
[ToHATHE O HAyYHBIX METOJAX
UCCIIEI0BAHMS BELIECTB

https://educont.ru/

95

Hayunble TpUHIUITBEI OpraHU3alnn
XUMHYECKOTO MMPOU3BOJICTBA.
[TpoMblinIeHHbIE CTIOCOOBI MOTYYEHUS
BAKHEUIIINX BELIECTB

https://educont.ru/

96

97

XUMHUYECKOE 3arpsi3HEHNE
OKpYKaIoIlIeH Cpelibl U €ro
MOCJICACTBUS

X¥MHA U 310POBbE YEIOBEKA.

https://educont.ru/

https://educont.ru/




JlexapcTBeHHBIE CpenCTBa

Xumusa numy. Ponbs XUMuH B

https://educont.ru/

98 . 1
00eCIeYeHHH HUILEBOM OE30IIaCHOCTH
99 Kocmernueckue u nmapdromepHbie 1 https://educont.ru/
cpezacTBa. beiToBast XUMus
XuMUS B CTPOUTEIbCTBE. BaskHeiime https://educont.ru/
100 CTPOUTEIILHBIC U KOHCTPYKITMOHHBIE 1
MaTepHaIbl
XUMHUS B CEIIBCKOM XO3SHCTBE. https://educont.ru/
101 Opranuyeckue 1 MUHEpaJIbHbIE 1
ynoopeHus
102 CucreMaruzanus U 0000IeHre 3HAHAN 1 https://educont.ru/
10 TEME
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







