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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMmMa 1o XMMUU Ha YPOBHE CpPEIHEro 00Iero oopa3zoBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrasneHHsix B denepanbHOM TOCyAapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOKeHU «CTpaTerun pa3BuTUsi BocnuTaHusi B Poccuiickoi
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B yCIoBUSX —AuBepeHIIMpPOBaHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHU OOy4YeHUsI B OpraHu3anusax NpodeccuoHaIbHOTrO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» TMOIydaeT
HOJpOOHYI0  HMHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBIISIFOTCSA CJIEAYIOLIME BBIMOJIHSAEMbIE MPOrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecreynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CpeICTBaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHS W TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXO0I0B K (DOPMUPOBAHMUIO COJIEPKATEIBHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax HWTOTOBOM aTTecTald B (QopMe EIWHOTO TOCYJapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTAaHaBIMBAaET MHBAPUAHTHOE MPEAMETHOE COJIep)KaHue, 00sa3aTeNbHOe
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3yYEHHSI OTAENbHBIX TEM;

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

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
IIPOrpamMMBl CPEIHETO oOuiero oOpa3oBaHUs (JINYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

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

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyYEHMsI Ha ypPOBHE CPEIHEr0 OO0IIero oO0pa3oBaHUS
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEJHEro nmpodeccuoHasIbHOro
oOpa3zoBanus. B 9Toll CBs3M H3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHUsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIOMIETr0 NOJIYYSHHUSI XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
U3ydeHue rmnpeameTa «XuUMHUS» OPUEHTHUPOBAHO TAaKXKE Ha pelleHue 3aaad



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3allMK y4eOHOro TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu nipeamMeTa «XUMUs» Ha YPOBHE YIITyOlIEHHOTO H3ydeHHs
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel nosiokeHuss GI'OC COO o paznuuuax 0a30BOro M yriayOJE€HHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeaMeTa. DTa CHCTEMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YyBEJIWYEHUA OOBbEMAa 3HAHUM O XUMHYECKHX
3JIEMEHTaX U CBOWCTBAaX WX COEJAMHEHHUN Ha OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKIUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKONH KUHETUKHU
U TepMoaMHAMUKH. M3ydeHue mnepuoanyeckoro 3akoHa u llepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHnH, a TaKXKe C TOYKHM 3PEHHs] MEXaHHU3MOB €€ oOpaszoBanus. M3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYECHHUS JUJIsl KJIACCOB ONpEeaeIEHHOTO poduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUE OYIyT MMETh AJIEMEHTHhI y4eOHOTO MaTepuaia mo obmiei xumuu. [lpu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopusi B (U3HMKE), 3aKOHBI COXPaHEHUS



MacCcbl M DHEPIWM, 3aKOHbl TEPMOAMHAMHUKH, DJIEKTPOJIU3d, MNPEACTABICHUA O
CTPOECHMH BEILECTB U IPYTOE.

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

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

[Tpu wu3ydenuun ydeOHOro mnpeameTa «XUMHUS» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOT'O M3 KOMIIOHEHTOB MUPOBOM KYJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

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

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIbHbIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAaHUS XUMUYECKUX PEAKLUU, O



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

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

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

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

BOCIHUTaHUE YOEXKJAEHHOCTH B TMO3HABAEMOCTH SIBJICHUW MPUPOBI,
YBOKEHHUS K TMPOLEecCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

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

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

dbopMHupOBaHUEe yYMEHUN W HABBIKOB Pa3yMHOTO MPHUPOOTOIL30BAHMS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE 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 THOpUIM3AIMM aTOMHBIX opOuTtanei
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOAHOM paaukane, Hykiaeobuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpyktypHble GOpMyNbl pa3IUYHBIX BHUIOB: pPa3BEPHYTas, COKpaliEHHas,
ckenetHass. M3omepus. Buabl u30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccU(pUKALMKM OpraHMyeckux BewiecTB. lloHsTHe o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

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

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyTJIMBaHWE W TOPEHHUE), KOHCTPYMPOBAHHE MOJEICH MOJEKYJI
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJICKYI AIKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aJIKAHOB.

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

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuaM3alysl aTOMHBIX OpOWTalleld yriepoaa, 6- U T-CBs3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepusa. PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHHE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Ankanuensl. Knaccuukanust ankaaneHoB (CONpspKEHHBIE, U30JUPOBAHHbIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u | 4-npucoegunenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omonorudyeckuil psijy alkKuHOB, oO1as (GopMyia, HOMEHKIaTypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPH3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKHHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMyia, HOMEHKIATypa U U30MEPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTHUPYIONIEM JCUCTBUM 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
IPUMEHEHUE APOMATUYECKHUX YTIIEBOJIOPOJIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



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

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TalOTeHIPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aMMOJCHCTBUE alETHIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJECIUPOBAHUE MOJIEKYJ
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. Dusudyeckue CBOWCTBA  MpelETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTtBeHHas peakuuss Ha OJJHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOIAa U METAHOJIA
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJIICHIVIMKOAb W TiulepuH. Dusznueckue U
XMMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JlefictBue Ha opranu3Mm denoBeka. CmocoObl TOJMyYeHHS W TMPUMEHEHHUE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJPOKCOTPYIIbI U
oenzosibHOTO sipa. Puszndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06slI osryueHus: U mpuMeHeHue geromna. GenonpopmanbaeTuaHaS CMOJIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. Duznueckue CBONCTBA albJIETUIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenna. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/IeNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKAINKA, PEAKIUU C YYaCTHUEM YIJIEBOJIOPOJHOTO paJuKaia.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBuTenn BbICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJIEUHOBAs, .JUHOJEBAs,
JUHONIeH08as KuciaoThl. CriocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

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

Kupswi. Ctpoenue, GpuU3MUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MBpb114 KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mast xapakrepuctuka yriaeBoaoB. Kinaccudukanus yriaeBogaoB (MOHO-, Tu-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcrpr6o3a. Ou3nyeckue CBOMCTBA M HaxXOoXxAeHUE B mpupoje. PoToCHHTES.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccTaHaBnuBaroe 1 HEBOCCTAHABIMBAIOIINE Jucaxapuabl. ['uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMApOJu3, KAYECTBEHHAs pPEaKius C HOJO0M. XHMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIH3, MOIydeHHe >PHUpoB eoa03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PacTBOPUMOCTD PA3IUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknusa raunepuHa
ruapokcuiom Meau(ll), xumumyeckne cBoicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bI ¢ TuapokcuaoMm meau(ll), Bzaumoneiicteue
Kpaxmaja C MOJIOM, PEIICHUE DKCIEPUMEHTAIBHBIX 3a/1a4 Mo TeMaM «ChupThl U
dbenonwly, «KapOoHoBbIe KHUCIOTHI. ClI0KHBIE YPUPBD.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crtpoenue MoJiekys, oOmmas ¢Gopmyiia, U30MepHus, HOMEHKIATypa U (pusnueckue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUJIMH — TMpeACTaBUTEIb aMHHOB apomaTuyeckoro psjaa. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] M TpuMeHeHue anudarhueckux amMuHOB. l[loinydyenue aHwiMHaA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTAeabHbIC IPEICTABUTEIN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHMe aMUHOKHUCIOT. CUHTE3 M TUAPOJIU3 TIETITUIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

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

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHbBIE MOHSTUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



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

[TomumepHble Mmatepuansl. [lmacTmaccel  (ITOJMATHUIIEH, MOJUIIPOITHIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIIPEHOBBIHN, M30MIPEHOBHIN) U CUIIMKOHBI. Pe3nHa.

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

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

OKCIEpPUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W HX MPEBpaAlICHUIL:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOW (OpMysbl OPraHUYECKOTO 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 HCXOJIHBIX BEILIECTB, YCTAHOBJEHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

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

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

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3MYECKUE BEIUYUHBI, €IUHUIIBI WU3MEPEHHUS, CKOPOCTb, HHEPrHUf,
Macca.

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



dorocuHTe3, IbIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILUIUBO.

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

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX sAep. XUMHUYECKAM dneMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U [leproandeckoil CUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaM © IepuoaaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKass CBs3b. BHIBI XWMHYECKOW CBSI3U: KOBAJCHTHAs, WOHHAaf,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBhIIAEMOCTh KOBAJECHTHOM CBs3U. KpaTHbie CBs3u. BogopoaHass CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

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

[IpencraBiienrie 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMILIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJAPHOTO  CTPOEHHUS.  THIBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. Mctunubie pactBopsl. [lpencraBnenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukainuys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIEeCTB. TpUBHATLHBIE
HAa3BaHUA OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusX. TernaoBbie 3QPEeKThl XUMUUECKUX PEaKIIU.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakiui. XuMudeckoe paBHoBecue. Koncranra
XUMHYECKOr0 paBHOBecHsl. (DAaKTOphI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxHelmme OKHCIUTEIM W BOCCTAaHOBUTENIW. MeETON 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METO/bl W3YyYE€HUS BEIIECTB W HX NPEBPAILICHUN:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMUECKUX PEHIETOK, POBEICHNUE PEeaKInii HOHHOTO 0OMEHa, OTpeiesieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

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

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJIaMd M HEMETaJJIaMH, BOCCTAaHOBUTENbHbIE CBOWMCTBA. [ 'Mapuabl.
TonnuBHBIE PJIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ amoreHoBoAOpobl. BaxHeuine KuCIopoacoaepxaiiue
COEIMHEHUS TanoreHoB. JlabopaTopHble W MPOMBIIUICHHBIC CIIOCOOBI MOTYYEHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kkuciopoaa. @u3nUecKkue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. HaxoxzaeHnue B npHUpoAe, CIOCOObI MONy4YeHUS, (U3HUECKHE WU
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepoi(1V), oxcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHUN.

A3zor. Haxoxnenue B mpupojie, CHOCOObI TMOJTy4YeHUs, (UINYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTPUAbl. OKCHAbl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

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

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALIMY.
dusznyeckue M XUMHUUYECKHE CBOWMCTBA MPOCTHIX BEIHIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kuciota u eé€
COJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKku. [IpuMeHeHre NpoCThIX BEIIECTB, 00Pa30BAHHBIX YIJIEPOJOM, U €T0
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, crocoObl MoydeHus, Gu3MuecKue u
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKI0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUSI AJIEKTPOHHBIX O00JOUYEK aToMOB MeTauioB. OOriue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  meTtawioB.  OOmue  CrocoOsl
MOJTYYEHUSI METaJIJIOB: TUAPOMETAILTYPIHUsl, MUPOMETAILTYPIus,
anekTpoMetaiutyprusi. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: mnonydeHue, ¢GU3MUYECKUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COSAUHEHUI.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHE, (U3HYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUH.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJNroMuHU: ToNydeHue, PU3nveckre u XMMHUUECKUE CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX moarpynn (b-rpymm)
[lepuonnueckoi CUCTEMBI XUMUYECKHUX AJIIEMEHTOB.

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

duzryeckrue M XUMHUYECKHME CBOWCTBA MapraHila U €ro COCJAMHECHHH.
Baxnetimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanus, €ero OKMCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a M ero coeluHeHuil. OKCUbI,
ruapokcuel U conu xeneza(ll) u xenesa(lll). Tlonyuenue u npuMeHeHHUE xeme3a
Y €r0 CIUIaBOB.

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

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa M TMAPOKCH/IA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpuMenenHne
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IIEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJIOB C BOAON (BO3MOKHO MCIIOJIb30BAHHE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHCIOT M LIENOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TeMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUAN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUs yeioBedecTBa. [loHsTue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOThI, MeTaHoJa). [IpoMblIlIIeHHbIE CIOCOOBI MOMYYEHUSI METAILJIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenaparoB. Poiab XUMUM B pa3BUTUN METUIIUHBI.



XUMUSl THUIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIEe 100aBku. Ponb xumun B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCeTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

Pacuérnblie 3anaun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00BEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB pEaKLUHU, €CIU OJHO U3
BEILIECTB HMMEET MpUMecH, Macchbl (00BbEMA, KOJIMYECTBAa BELIECTBA) MPOIYKTa
pEeaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpallMy BELIECTBA B PAcTBOpPE, AOJIM BBbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpraHW4YeCcKoN XUMHuM B 11 Kjacce ocylIecTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
IPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHAJIW3, CUHTE3, KiacCu(PUKalus, NepUOIUIYHOCTh, HAOIIIOICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJIEJIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, NPOTOH,
HEUTPOH, MOH, U30TOMBI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTEeTUUYECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBa, HJICAJbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboIn3M, MaKpo-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIEBOAbI, HYKJIEHHOBBIE KHCIOTHI, (PEepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOPHbIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHOonorus: XUMUYECKas MPOMBIIIIEHHOCTb, METAJLUTYprusi, CTPOUTEIbHBIC
MaTepHalbl, CEIbCKOX035MCTBEHHOE MPOU3BOJICTBO, MMUILEBAS] TPOMBILUIEHHOCTb,
dbapmaneBTUYECKass ~ MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO  KOCMETHYECKUX



nperaaparoB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHAJIOB, J3JICKTPOHHAA
IMPOMBIINIJICHHOCTh, HAHOTCXHOJIOTHH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE VIJIYBJIEHHOM VYPOBHE CPEJHEI'O OBIIET'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpEeAMETa «XHMHS» Ha YPOBHE CPEIHETO
o0mero oO0pa3oBaHMs BBIJICICHBI CIEIYIOIIME COCTABJISIONIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEEIICHNI0; HAIMYME MOTUBALUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMUXCS PYKOBOACTBOBATHCS
OPUHATBIMA B OOIIECTBE TMIpaBWJIaMd W HOPMamMu [OBEICHUS; HAIUYUE
IIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPbI; CIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH
YKA3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3ynbTaTbl OCBOCHUA IMpeaAMeTa «XUMHSA»  OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA TO3HABATEJILHOM M NPAKTUYECKOH NEATEIbHOCTU
O0Oy4YaronMxcs B MPOLECCE peATU3ALMHI 00pa30BaTENbHON AEATENHHOCTH.

JImyHOCTHBIE pE3ynbTAaTBl OCBOEHHA MpPEeAMETAa «XUMHS» OTPAKAIOT
C(OPMUPOBAHHOCTh OIBITA TMO3HABATEIBHOM W TPAKTUYECKON JeATEIbHOCTH
oOyyaroluxcs B MpOIecce pean3aluu 00pa30BaTeIbHONW JESATENIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIIMTAHUA:

OCO3HAHMS 00YYAIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBOKEHMS K 3aKOHY U IIPABOIIOPAIKY;

IIPEACTABICHUS O COLMAIBHBIX HOPMax M MPAaBUIAX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4e€OHBIX M MO3HABATENIbHBIX 3a/1a4, BHINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb M MPUHMMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E PA3TUYHBIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LICHHOCTHOIO OTHOWIEHUS K HCTOPUYECKOMY M HAy4HOMY HacCJIEIUIO
OTE€YECTBEHHON XMMUH;

YBOXEHUsI K TMpOIEcCCYy TBOpPUECTBAa B OOJACTH TEOPUM U TMPAKTUUECKOTO
MPUIOKEHUSI XHWMHHM, OCO3HAaHHUS TOTO, YTO JAHHBIE HAYKH €CThb pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIbHBIX  IOUCKOB,
IIOCTOSTHHOT'O 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 TTOBEICHNUS;

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

TOTOBHOCTH OLICHMBAaTh CBOE MOBEIAEHUE M IOCTYIIKM CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUIUX 3JOPOBBIO U )KU3HU JIFOIEH;

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

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATEeIbHOCTH, OOIIECTBEHHO TMOJIE3HOW, TBOPUYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
CoLlIMaJIbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

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

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpazoBanus, Oyaymieli mpodeccun M peanus3arii COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 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 WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHS IMPOTrHO3UPOBATH HEOJArONMPHUATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATENbHOM, KOMMYHUKATUBHOM M COLIMAIBHOM
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

NOHUMAaHUsl CHeUUPUKM XUMHM KaK HayKd, OCO3HaHUs €€ poJid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOJITHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3JaHUM HOBOW 0a3bl MaTepuaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUIIEBON M 9KOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOIb30BaTh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

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

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
HEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

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

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBbIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3zHaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

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

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
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-CJIICACTBEHHBIC 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 MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peakuuu — MPH PEIIeHWH Y4YEeOHBIX MO3HABATENBHBIX M MPAKTHUECKUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB M XUMHUYECKHX
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 HCCIENOBATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, IPUMEHEHHUIO pPa3IMYHbIX
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 "
HEMPOTUBOPEYNBOCTH;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS 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 fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATh UJCH, Q)OpMYJII/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 3KCIEPUMEHTA, MPAKTUYECKON PabOThI MO HCCIEJOBAHUIO CBOWCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eHCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4e€OHBIX UM HCCIIEOBATEIbCKUX 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

[TpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 10 XUMHUHU Ha YIriyOJaEéHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(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 MPUMEHEHUIO 3HAHUWA B Pa3IUYHBIX Y4EOHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX ¢ XuMuel. B
nporpaMme MO XHMHMHM TIPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXkaror:

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



NUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEAUIIMHBI, CO3JaHUU HOBBIX MaTepUasOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalOHAJIBHOIO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XMMHYECKMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIOIINE MTOHATHS — XUMUYECKAN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
Ipylma, pajaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKasi), H30MEPhbl, TOMOJIOTMYECKUU psii, TOMOJIOTH, YIJIEBOIOPOAIbI,
KHUCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHX
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 TPUYMHHOCTU U CHCTEMHOCTH XUMWYECKUX 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 dpdexToi, opueHTanTs! | 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 MPOU3BOICTBA METaHOJIa, epepadoTKu HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOLIUE IOHATHS MPH
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

MCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY ISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKIMUA U PACKPBIBATH UX CYLIHOCTH:
OKHCIINTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  ITOCPEACTBOM  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(hOpMHPOBAHHOCTh YMEHUW: yCTAaHABIMBATH MPUHAJICKHOCTh H3YUYCHHBIX
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 OPTaHUYECKUX BEIICCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIECPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
[JIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 1151 0ObSICHEHUSI 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, AJKEHOB, aJIKAJIUCHOB,
QIKWHOB, apPOMAaTHYECKHUX YTJICBOJAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKIY HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

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

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOIOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHNE TPOIYKTOB MepepadOTKu;

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

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIE oreparuu
MBICIUTETILHON JEATENIPHOCTA — aHajdu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3AILMI0, BBISIBICHUE NMPUYUHHO-CIEACTBEHHBIX CBSI3€H — ISl M3YyYECHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJHMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, MCMOJIb30BATh MOJYYCHHBIE 3HAHUS JJISI IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIBHO IIJIAHUPOBAaTh U TPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIyYeHHEe W M3YYEHHUE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPTraHUYECKUX BEIIECTB) C COOIOACHUEM TPaBHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHIA:

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

OCO3HAaBaTh OIACHOCTh TOKCHUYECKOTO JACHCTBHS HA YKUBBIC OPTraHU3MBI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

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

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBJIATh IIEJCHANPABICHHBIA TTOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JauTepaTypa, CpelcTBa MaccoBoi uHbopMmaluu, IHTEepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nmepepadbaTeiBaTh €€ M UCIOJIB30BAThH
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 U MO3HABAEMOCTHU SIBJICHUU MPHUPOIBI, O MECT€ M 3HAYCHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECMEYEHUH PAlMOHAIBHOTO MPHUPOJONOIL30BAHUS, B
bopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYCCKHHM OJJIEMCHT, aToM, SJIpO aroMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMHUYECKasi CBsI3b (KOBAJICHTHAs, WOHHAs, MeETaUInYecKasi, BOJOPOJHAs),
KpUCTAJUINYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peaKkiuu, CKOPOCTh XUMUYECKON pEeaKlUK, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUsS] SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBAa COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HWOHHO-MOJICKYJSIPHOM H
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(haKTOJOTUYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJIYYEHUU U O€30MaCHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHSATUS MPU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IJUPAC) u TpuBnanbHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAJIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEILECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

cOPMHPOBAHHOCTh  yYMEHMWI:  KJacCU(PUIMPOBATh:  HEOPraHUYECKUE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JIPYTHUE); CAaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPHH I Kilaccu(puKauuu
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPbIBATh CMBICI MEPUOJUUECKOTO 3akoHa /.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO IMEPUOIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YXIEHHOE HHEPreTUUYECKUE COCTOSHHS aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JI0YECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHME TECHETUYECKOU CBS3M MEXIYy HEOPraHWYECKUMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJEKTPOHHOIO OajaHca
TUX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMi  THUAPOIW3a;  PEeaKkUuin
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THAPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);



c(OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHHSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3JIUYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue Hay4yHble MPUHIMIBI XUMHYECKUX TPOU3BOJICTB; LEIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUS SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJCIUPOBAHMUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOM JEATETLHOCTH YeJI0BEKa U B TOBCEIHEBHOM JKU3HU;

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

c(hOpMUPOBAHHOCTh yMEHHUSI TPOBOAUTH pACUEThl: C HCIOJIb30BAaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
OnpeneIEHHOM MAacCOBOM JI0JI€H pacTBOPEHHOTO BEIIECTBA WJIM JAHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKInH;,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKIACHUE KaUeCTBEHHOIO COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUil 0€30MacHOTO OOpaIIeHHs C BEIECTBAMU U JTAOOPATOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh IIelb HMCCIECNOBAHUS, TPEICTABIATH B
pasnu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH X
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
nocyiol M Ja0OpaTOpHBIM O00OpyAOBaHHWEM, OOpalleHUs] 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
Cpeabl U JOCTHXKEHUS €€ YCTOWYMBOIO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B Pa3TUYHBIX UCTOUYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MHGOPMAIIUIO, TIepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
KoHTpoJbHbIe
n/n NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoTshI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMUH
. butmoreka [IOK
[Ipeamer opranuueckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX coeauHeHu A. M 8 hitps./fmyschool.edu.ruf
' P p g T bubimoreka POIII
byrneposa https://resh.edu.ru
Hroro no pazneny 8
Paznes 2. Yriesogopoasbl
butmmoreka [IOK
[IpenenbHble yrieBOogOpOABI — AJKAHBI, https://myschool.edu.ru/
2.1 5
LIUKJI0AJIKaHbI Bub6imoreka POIII
https://resh.edu.ru
bubmmoreka [IOK
HenpenenbHble yrieBogopoIbl: alIKEHBL, https://myschool.edu.ru/
2.2 14
AJIKQJIUECHBI, AJIKUHBI bubmuoreka POIII
https://resh.edu.ru
bu6nmoreka IJOK
2.3 ApomMaTryecKkue yrieBoa0poibl (apeHbI) 8 B
' p YIJICBONOPOJIB (ap bubaurorexa POILT
https://resh.edu.ru
bubmmoreka [JOK
24 [IpupoaHbIe HICTOYHUKH YTJIEBOJOPOIOB U UX 4 https://myschool.edu.ru/
' nepepadoTKa Bu6nuoreka PIIII
https://resh.edu.ru
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bubmmoreka [IOK
https://myschool.edu.ru/

2.5 ["asloreHnpoOn3BOAHBIC YTIIEBOAOPOIOB 4 Ex6miorexa P
https://resh.edu.ru
Hroro mo pazueny 35
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
bubnuorexa LIOK
https://myschool.edu.ru/
3.1 Crnuptsl. Oenon 11 R ——
https://resh.edu.ru
K . bubnuorexa LIOK
apOOHUIIBHBIE COCTUHEHUS: aJIbJICTUBI U
39 Kan6 C 21 https://myschool.edu.ru/
. KeTOHI)I.)Kap OHOBBIE KUCJIOTEL. CII0KHEIE R ——
d¢upbt. HKupst https://resh.edu.ru
butmoreka [IOK
https://myschool.edu.ru/
3.3 Yroesom! 9 Bub6muorexa POIII
https://resh.edu.ru
Hroro no pazneny 41
Pa3znea 4. A3oTconeprxkaiue opraHudecKkue coe{uHeHust
butmmoreka [JOK
https://myschool.edu.ru/
4.1 AmunHbl. AMUHOKHUCIIOTEL. benku 12 R ——
https://resh.edu.ru
Hroro no pazneny 12
Paszgea S. BoicokoMoieKkyIsIpHbIE COeIMHEHU S
bu6 OK
51 BricokoMoteKyIsipHbIE COSTUHEHUSI 6 Homorexa I

https://myschool.edu.ru/
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Bbubmuorexa POIII
https://resh.edu.ru

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



https://resh.edu.ru/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHHe pa3aeiioB H TeM nudpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
C . butmuorexa LIOK
TpoeHue aroMa. [lepuonnuecknii 3akoH
1.1 u [Teproanueckas cucTeMa XUMHUYECKHAX 9 https://myschool.edu.ru/
' proa Bubmmnoreka POIII
anemenToB . 1. Menaeneera hitps://resh.edu.ru
butmuorexa LIOK
Crpoenue Bemectsa. MHOroo6pasue https://myschool.edu.ru/
1.2 11 1
BCIICCTB Bbubnunorexa POIII
https://resh.edu.ru
bub6mmoreka [IOK
https://myschool.edu.ru/
1.3 XUMUYECKUE peaKIuu 19 1 3 EvGmorexa P3ILI
https://resh.edu.ru
Hroro no pazneny 39
Paszgen 2. Heopranuueckasi Xumusi
butmmoreka [IOK
https://myschool.edu.ru/
2.1 Hemertaiisl 31 1 3 S —
https://resh.edu.ru
butmmoreka [IOK
https://myschool.edu.ru/
2.2 MerTamisl 23 1 2 R ——

https://resh.edu.ru
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Hroro no pazgeny 54
Pa3zgen 3. XumMus u ;Ku3HbL
bubmmoreka [IOK
MeTtonrnl Mo3HaHUSI B XUMUU. XUMUI U https://myschool.edu.ru/
3.1 9
JKU3Hb Bbubmnorexa POIII
https://resh.edu.ru
Hroro mo pazueny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



https://myschool.edu.ru/
https://resh.edu.ru/

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
N KosunyecTBo 4acoB 1 3 @
] ara JIEKTPOHHBIE HU(PPOBbIE
Tema ypoka KoHnTpoJubHbIe P P
n/n Bcero H3y4YeHUs1  oOpa3oBaTe/IbHbIE pecypchl
padoThI
[Ipenmer u 3HaYEHUE OPraHUYECKON bubmuorexa LIOK
1 XUMUH, IIPEICTABICHUAE O 1 https://myschool.edu.ru/
MHOT000pa3uH OPraHnIeCKUX bubmmorexa POILI
COEIMHEHU I https://resh.edu.ru
DNEKTPOHHOE CTPOEHUE aToMa Bu6inorexa LIOK
5 yriaepoja (OCHOBHOE M BO30YXIEHHOE 1 https://myschool.edu.ru/
coctosinus ). BasleHTHBIE BOBMOKHOCTH bubanoreka POII
aToMa yriepoja https://resh.edu.ru
XuMuyeckasi CBsI3b B OpraHM4eCKHUX Bu6inorexa LIOK
3 COECIMHEHMAX. MexaHU3MBbl 1 https://myschool.edu.ru/
00pa3oBaHMs KOBAJECHTHOU CBS3H, bubnuoreka POIII
CII0COOBI pa3phIBa CBA3Eit https://resh.edu.ru
butmmoreka [IOK
4 Teopus cTpoeHUS OpraHUYECKUX 1 https://myschool.edu.ru/
coennHennit A.M. byrneposa buGimoreka POIII
https://resh.edu.ru
Bunel nsomepun: cTpykTypHas, Bub6anorexa LIOK
5 IIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE 1 https://myschool.edu.ru/
3¢ }eKTh B MOJIEKyIaX OPTaHHYECKUX buGmoreka POIII
COeTMHEHMI https://resh.edu.ru
[IpencraBnenue o knaccuukanuu u bubnmnorexa [JOK
6 CUCTEMAaTUYEeCKask HOMEHKIATypa 1 https://myschool.edu.ru/
(IJUPAC) oprann4eckux BEIIECTB Bubmmoreka POIII
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https://resh.edu.ru

bubmmoreka [IOK
7 Knaccudukamnms peakiuii B https://myschool.edu.ru/
OpraHN4eCKOM XUMHH bubmmorexa POII
https://resh.edu.ru
bubmnoreka [IOK
CucreMaru3anus ¥ 0000IeHHE 3HAHUI https://myschool.edu.ru/
8
o TeMe bubnmnorexa POIII
https://resh.edu.ru
AJIKaHBI: TOMOJIOTHYECKHN PsijI, 0O1as Bu6nuoreka IJOK
9 (dbopMyIia, HOMEHKIIATypa ¥ H30MEpHs, https://myschool.edu.ru/
DJIEKTPOHHOE U IPOCTPAHCTBEHHOE bubanorexa POII
CTPOCHHE MOJIEKYJI https://resh.edu.ru
bubmmoreka [IOK
dusndyeckne ¥ XUMUUECKIE CBOMCTBA https://myschool.edu.ru/
10
AJIKAHOB bubmmorexa POIII
https://resh.edu.ru
butmoreka [IOK
Haxoxnenue ankaHoB B mpupoe.
11 C 6 https://myschool.edu.ru/
MOCOOBI MOJYYEHUS U IPUMEHECHHE P —
allkaHoB https://resh.edu.ru
[ukmoankansl: o0mas Gopmyia,
HOMEHKJIaTypa 1 I/I3OMC(I[))I/II}; ’ bu6morexa HOK
12 5 ’ https://myschool.edu.ru/
OCOueHHOCTI/I CTPOCHUSA U XUMHUYECKHX Bubmiorexa POLII
CBOMCTB, CIIOCOOBI IOJTyYEHUS U hitps://resh.edu.ru
MIPUMEHEHNE
Pemenue pacu€THpIxX 3a1a4 Ha Bu6anorexa LIOK
oTpeeNieHue MOJICKYIIpHOU (HOPMYITbI https://myschool.edu.ru/
13
bubmmorexa POIII

OpPraHn4€CKOro BEIICCTBA IO
MAaCCOBBIM JOJIAM aTOMOB 3JICMCHTOB,

https://resh.edu.ru
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BXOJIAIIMX B €r0 COCTAB.
CucreMmaruzanys 1 00001IeHe 3HAHUI
10 TEME

AJKEHBI: TOMOJIOTUYECKHH psif, 001ast

¢dhopMyIia, HOMEHKIIATypa, JIEKTPOHHOE buGnuorexa IIOK
14 U IIPOCT ;,HCTBCHHOC CT Z)GHI/IG https://myschool.edu.ru/
poctp p Bbubmuorexa POIII
Mouiekynn. CTpyKTypHasi ¥ LIUC-TpaHC- https://resh.edu.ru
HM30MepHs aJIKCHOB
bubnunorexa LIOK
15 dusnueckue U XUMUYECKHIE CBOMCTBA https://myschool.edu.ru/
ankeHoB. [IpaBuino MapkoBHHKOBa bubanorexa POII
https://resh.edu.ru
bubnunorexa LIOK
CriocoObl MosTyuyeHus: ¥ IpUMEHEHUe https://myschool.edu.ru/
16
AJIKEHOB bubmmnorexa POIII
https://resh.edu.ru
ITpakTuyeckas padora Ne 1 o teme bubmorexa LIOK
17 "[Tosy4eHre STUIIEHA U U3YYEHUE €T0 https://myschool.edu.ru/
. e " i bubmmorexa POIII
CBOMCTE https://resh.edu.ru
.. bubamnoreka [HOK
Pemenue pacu€THbIX 3a1a4 Ha
18 OIpeIeNICHUEe MOJICKYISIPHOH (hOPMYITBI ttps:/imyschool.edu.ruf
pea yaAp pMY. bub6manorexa POIII
OpPraHUYECKOTO BEIIECTBA hitps://resh.edu.ru
A . . Bbu6imoreka [IOK
JIKaIUEHBI: CONPSIKEHHBIE,
19 U30JIUPOBAHHBIE, KYMVYIUPOBAHHBIE https://myschool.edu.ru/
Ocob p » KyMyIHp ) Bubmmoreka POIII
COOEHHOCTH 3EKTPOHHOT'O CTPOCHUS https://resh.edu.ru
XUMHYECKHE CBOMCTBA CONMPIKEHHBIX bubmorexa [OK
20 p https://myschool.edu.ru/

IUEHOB

Bubmmoreka POIII
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https://resh.edu.ru

bubmmoreka [IOK
CriocoObI TTOTy4eHUsT U IPUMEHEHNE https://myschool.edu.ru/
21 aJIKaJuCHOB Bbubmnorexa POIII
https://resh.edu.ru
AJKHUHBI: TOMOJIOTUYECKHH psifl, 001as Bu6nuorexa LIOK
99 bopmyna, HOMEHKIIATypa, IEKTPOHHOE https://myschool.edu.ru/
U IIPOCTPAHCTBEHHOE CTPOECHUE bubamorexa POII
MOJIEKyYII, (PM3UUECKHE CBOWCTBA https:/resh.edu.ru
bubmuorexa LIOK
23 XHUMHUYECKHE CBOMCTBA ATKHHOB https: myschool.edu.ny
bubaunorexa POI
https://resh.edu.ru
bubmmoreka [IOK
KauecTBeHHBIE peakliy HA TPOMHYIO https://myschool.edu.ru/
24
CB3b bubnuotexa POIII
https://resh.edu.ru
butmoreka [IOK
CriocoObl MosTyuyeHus: ¥ IpUMEHEHUe https://myschool.edu.ru/
25
AJIKUHOB bubnuotexa POIII
https://resh.edu.ru
butmmoreka [IOK
26 Pemrenne 3amau: pacu€rsl 1o https://myschool.edu.ru/
YPaBHEHUIO XUMHUYECKOU PEaKLUU bubaunorexa POII
https://resh.edu.ru
butmmoreka [IOK
CucremaTu3aius 1 0000IIeHNe 3HAHUT https://myschool.edu.ru/
27
110 TEME Bubmmoreka POIII
https://resh.edu.ru
28 ApeHBI: TOMOJIOTHYECKUH Psifl, 001Iast bubnunorexa [JOK

¢dbopmyna, HOMEHKIATypa.

https://myschool.edu.ru/
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DNEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJI OCH30JI1a M TOIYOIIa,
uX (U3NUECKHE CBOMCTBA

Bbubmuorexa POIII
https://resh.edu.ru

bubmmoreka [IOK

29 XUMHUYECKUE CBOMCTBA aPEHOB: https://myschool.edu.ru/
peakuuu 3aMeEeHNUS Bubmmoreka POIII
https://resh.edu.ru

XHMMHYECKHUE CBOMCTBA aPEHOB: ﬁg(;m;OTeKahuole /

ps://myschool.edu.ru
30 peakuuu npgcoeﬂHHeHm, OKHCJICHUE Eufimiotexa P31
FOMOJIOToB bersoa https://resh.edu.ru
bubnunoreka IJOK

31 Oco0eHHOCTH XUMHUYECKUX CBOWCTB https://myschool.edu.ru/
CTUpOJa bubanoreka POII
https://resh.edu.ru

Pemrenue pacu€THbIx 3aa4 Ha ]r?;ﬁ?/(:r:%(?huole /

. ps://myschool.edu.ru
32 OIpeJieJIeHUue MOJIEKYIIPHON (pOpMYyJIBI Eufimtorexa P31
OpPraHUYECKOTO BEIECTBA https://resh.edu.ru
butmmoreka [IOK

33 CriocoOsl MoTydeHus: U IPUMEHEHUE https://myschool.edu.ru/
apeHoB bubaunorexa POII
https://resh.edu.ru
bu6nmoreka IJOK

34 I'eneTnueckas CBA3b MEXKIY https://myschool.edu.ru/
pa3IUYHBIMU KJIacCaMH YII€BOJOPOIOB bubnunorexa POIII
https://resh.edu.ru

PacuéTel no ypaBHEHUSAM XUMUYECKUX Egg:%:e:shljgid o/

. /my .edu.ru

35 peaknuii. CucteMaTuzamus u Eufimiorexa P

000011eHAE 3HAHUN 110 TEME

https://resh.edu.ru
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[Ipupoansriii ra3. [lomyTHbeie HEPTIHBIC

bubmmoreka [IOK
https://myschool.edu.ru/

36 rasbl bubmmorexa POIII
https://resh.edu.ru
bubmmoreka [IOK

37 KameHHbIi1 yroip 1 IpoLyKThl €ro https://myschool.edu.ru/

nepepadboTKu buGmorexa POIILI
https://resh.edu.ru
HedTb 1 ciocoOb1 €€ epepaboTku bubmorexa [IOK

38 sedyri. TIpHMEHEHHE TPOYKTOB https://myschool.edu.ru/

bubnunorexa POIII
nepepadoTKn HepTH https://resh.edu.ru
bubnmoreka IJOK

39 ['eHernueckas CBsA3b MEKIY https://myschool.edu.ru/

pa3sIUYHBIMU KJIACCaMU YITIEBOIOPOI0B bubnuorexa POIII
https://resh.edu.ru
l"anorenonpou3BoiHbIE Bu6imoreka LIOK

40 YIII€BOLOPOAOB: DIIEKTPOHHOE https://myschool.edu.ru/

CTPOEHHUE; pEaKUHU 3aMELEHUS bubanorexa POII
rajoreHa https://resh.edu.ru
JlelicTBHe 1Ieno4ei Ha Bu6mmoteka LJOK

41 raJIOT€HIIPOU3BOIHBIE. https://myschool.edu.ru/

BzaumogeiicTBue JUrajioreHaakaHoB C bubmuoreka POIII
MarfHueM M [HHKOM https://resh.edu.ru
butmmoreka [IOK
42 CucreMaru3anus U 0000IICHHE 3HAHUI https://myschool.edu.ru/
10 pa3zeny «YTIeBOAOPOAbD BubGimoreka POIII
https://resh.edu.ru
Kontponbhas pabota mo teme bubmioreia IOK

43 https://myschool.edu.ru/

"Yraesogopobr"

Bubmmoreka POIII
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HpCHeHBHBIG OIHOATOMHBIC CIIMPTHI:

https://resh.edu.ru

. bubmoreka [{OK
TOMOJIOTHYECKUH psijl, 00IIast
44 (bOPMY/Ia, CTPOSHHE MOTEKYT https://myschool.edu.ru/
pMYy:a, CTp Y bubaunoreka POIIT
H3OMCPH, HOMCHKIATYp4, https://resh.edu.ru
kiaccudukanus, GpuznuecKrue CBocTBa
bubnuoreka LIOK
45 XUMUYECKUE CBOMCTBA MPEACTbHBIX https://myschool.edu.ru/
OZTHOQTOMHBIX CIIUPTOB bub6mmoreka POIII
https://resh.edu.ru
bubnunorexa LIOK
46 CriocoObl MoTy4eHus1 ¥ IPUMEHEHUE https://myschool.edu.ru/
OZTHOQTOMHBIX CIIUPTOB bub6mmoreka POIII
https://resh.edu.ru
I . bubmmoreka [IOK
pocTbie 3(Upbl: HOMEHKJIATypa U
47 M30MepHsi, 0COOCHHOCTH (PU3UIECKUX U fttpe.fimyschocl et nuf
PIL o bubnuotexa POIII
XMUMHICCKIX CBOUCTR https://resh.edu.ru
M . bubmmoreka [IOK
HOT'OATOMHBIE CIIUPTHI:
48 e —— https://myschool.edu.ru/
JICHIITRO TTHHCPHH, . buGimoreka POIII
(bU3UYeCcCKre U XUMHUYECKHE CBOMCTBRA hitps://resh.edu.ru
butmmoreka [IOK
49 CriocoOsl MoTydeHus: U IPUMEHEHUE https://myschool.edu.ru/
MHOT'0aTOMHBIX CITUPTOB bubnuorexa POIII
https://resh.edu.ru
) butmmoreka [IOK
@DeHOI: CTPOEHUE MOJIEKYJIBI,
50 ¢uznveckue cBorcTBa. TOKCHYHOCTH https:Aimyschoc e
) bubamnoreka POII
(benona https://resh.edu.ru
51 XuMHu4ecKkue CBOMCTBa (heHona bu6mmoreka IIOK
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https://myschool.edu.ru/

bub6nunorexa POIII
https://resh.edu.ru
bubmmoreka [JOK
CriocoObl ToTy4eHUsI 1 IPUMEHEHNE https://myschool.edu.ru/
52
(dbenona bubimoreka POIII
https://resh.edu.ru
[IpakTuueckas paborta Ne 2. Pemenue bubmorexa [IOK
53 SKCIEPUMEHTAIBHBIX 33714 M0 TEME hitps://myschool.edu.ru/
bubnmnorexa POIII
«CIUpTHL U eHOmB https://resh.edu.ru
butmuorexa LIOK
CucreMaru3anus ¥ 0000IIeHHE 3HAHUI https://myschool.edu.ru/
54
o TeEME bubmmoreka POIII
https://resh.edu.ru
AJIbIETHU]IBI U KETOHBI: JIEKTPOHHOE Bu6immoreka LIOK
55 CTpOeHUE KapOOHUIHHOM TPYIIIIHI; https://myschool.edu.ru/
TOMOJIOTUYECKHE PSIBI, 001IIast Bubmuorexa POIII
GopmyIa, ©130MepHst 1 HOMEHKIIATypa https://resh.edu.ru
bubmmoreka [IOK
56 ATNbIeruipl ¥ KeTOHBI: (PU3HUECKUE https://myschool.edu.ru/
CBOMCTBA; PEAKIIUU MPUCOCTUHEHUS bubauorexa POII
https://resh.edu.ru
butmmoreka [IOK
57 Peaknnm oxucieHNs U KaueCTBEHHBIE https://myschool.edu.ru/
peaKuu aIBIETUA0B H KETOHOB bubmmoreka POIII
https://resh.edu.ru
butmmoreka [IOK
CriocoObI ostyueHust aabIAeruI0B U https://myschool.edu.ru/
58
KETOHOB bubmmorexa POIII

https://resh.edu.ru
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OnHOOCHOBHBIE NPEEIbHBIE

bubmmoreka [IOK
https://myschool.edu.ru/

59 KapOOHOBBIE KMCJIOThI, 0COOCHHOCTH Eu6morexa PRI
CTPOCHUA HX MOJICKY ]I https://resh.edu.ru
bubmmoreka [IOK
N3omepusa u HoMeHKIIaTypa

60 KapOOHOBBIX KHCJIOT, UX (PH3HYECCKUE httpe.fimyschocledu.iuf
pu o bubaunoreka POII
cBoncTBa https://resh.edu.ru
bubnunorexa LIOK

61 XHUMHUYECKUE CBOKMCTBA MTPEAECTBHBIX https://myschool.edu.ru/
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT bubanorexa POII

https://resh.edu.ru
. . bubnmoreka IJOK
OcoOeHHOCTH CBOMCTB MypaBbUHON
62 KHCJIOTBI. MHOT0OOpasue kKapOOHOBBIX httpe.fimyschocl et ruf
. ) P P Bbubaunorexa POI
Kueot https://resh.edu.ru
Oco0eHHOCTH CBOMCTB: HETIPEAESTBHBIX
butmmoreka [IOK
Y apoOMaTHYeCKUX KapOOHOBBIX,

63 UKapOOHOBBIX, THIPOKCHKAPOOHOBBIX https: myschool.edu.ny
JKap - » THAP P Bbubmmoreka POIII
kucioT. [IpencraButenu BHICIINX https://resh.edu.ru
KapOOHOBBIX KHUCJIOT

butmmoreka [IOK
[TonsATHE O MPOU3BOAHBIX KAPOOHOBBIX https://myschool.edu.ru/

64

KHCIOT bu6mmotexa POLI
https://resh.edu.ru
butmmoreka [IOK

CriocoOsl MoNTydeHus: U IPUMEHEHUE https://myschool.edu.ru/

65
KapOOHOBBIX KHUCIOT bubnuorexa POIII

https://resh.edu.ru

66 CrnosxHbie 3(hUPBI: TOMOJIOTHYECKUN bu6imoreka [TOK

psa, obmmas ¢popmyna, u3oMepus u

https://myschool.edu.ru/
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HOMEHKJIaTypa

Bbubmuorexa POIII
https://resh.edu.ru

bubmmoreka [IOK
du3nvecKkue 1 XUMHUUYECKUE CBOMCTBA https://myschool.edu.ru/
67
3¢upoB buGmorexa POIILI
https://resh.edu.ru
Pemenue pacu€tHeix 3a1a4: o Bubnunoreka LIOK
68 YPABHEHUIO XUMHUYECKON PEaKLIUH, Ha https://myschool.edu.ru/
OTIpeJIeIEHUE MOJICKYIISIPHON (POPMYJIBI bubanorexa POII
OPraHMYECKOTrO BEIIECTBA https://resh.edu.ru
[TpakTrueckas padota Ne 3. Permenue Bubnuoreka LIOK
69 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME https://myschool.edu.ru/
"Kap6oHoBbie KHCIOTHI. C10XKHbBIE bubmmnorexa POIII
3¢ups" https://resh.edu.ru
butmmoreka [IOK
70 XKupsr: crpoenue, pusnueckue u https://myschool.edu.ru/
XMMHUYECKHE CBOMCTBA (THIPOIIN3) bubnmoreka PO
https://resh.edu.ru
. butmmoreka [IOK
Oco6eHHOCTH CBOMCTB KHPOB,
71 coJiepKallnX OCTaTKU HENPEAeIbHBIX hitps./fmyschool.edu.ruf
bubmuoreka POIII
AKUPHBIX KUCITOT. JKUpbI B IpUpPOJIE https://resh.edu.ru
Mpbuta Kak COJIM BBICIITUX KapOOHOBBIX Bu6mnoreka [{OK
79 KHCJIOT, UX MOIOIIIEE JCHCTBUE. https://myschool.edu.ru/
IToHsaTHE O CHHTETUUECKHX MOIOIIUX bubnunorexa POIII
cpencrrax (CMC) https://resh.edu.ru
r bubmmoreka [JOK
€HETHYECKas CBSA3b YIIIEBOJAOPOAOB U
73 KHCJIOPOICOAEPKAIINX OPraHHYCCKIX hitps://myschool.edu.ru/
butmuoreka POIII

BCIICCTB

https://resh.edu.ru



https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/

Pacuétel o YpaBHCHHUAM XUMHUYCCKHUX

bubmmoreka [IOK
https://myschool.edu.ru/

4 peakuui bubamoreka POII
https://resh.edu.ru
bubmmoreka [IOK

CucreMaru3anus U 00001IeHHE 3HAHUI https://myschool.edu.ru/

75

o TeMe butnuorexa POIII
https://resh.edu.ru
bubnunorexa LIOK

OO01mmas xapakTeprcTHKa YTIEBOIOB U

76 KJIaCCU(UKALIUS YTIIeBOIOB (MOHO-, JIH- https://myschool.edu.ru/

L yT A » AL Bubnuorexa POIII
H noycaxapusl) https://resh.edu.ru
bubnmoreka IJOK

77 Monocaxapuapl: pU3HUECKUE CBOHCTBA https://myschool.edu.ru/

U HaXO0XKXICHUE B IIPUPOJIE bubnuorexa POIII
https://resh.edu.ru
butmmoreka [IOK

78 IIpuMeHeHue III0KO3bI, €€ 3HaYCHUE B https://myschool.edu.ru/

JKU3ZHENEATEAbHOCTU OpraHu3Ma Bbubnnorexa POIII
https://resh.edu.ru
butmmoreka [IOK

Jucaxapuipl: caxapo3a, MaiabTo3a U

79 o https://myschool.edu.ru/

nakto3a. Haxoxnenue B npupoe u S ——

TPUMCHCHUC ZINCAXapu0B https://resh.edu.ru
butmmoreka [IOK

[Tonucaxapuasl: cTpoeHUE

80 https://myschool.edu.ru/

MaKpOMOJIEKYII, (%)mnqecxne i S ——

XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE https://resh.edu.ru
bubmmoreka [JOK

81 [TonsiTHe 06 NCKYCCTBEHHBIX BOJOKHAX https://myschool.edu.ru/

Bubmmorexa POIII
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https://resh.edu.ru

bubmmoreka [IOK
Pemrenne pacueTHsIX 3a1a4 Ha

82 https://myschool.edu.ru/
onpe/ieJICHUE J0IU BbIX0O/a MPOIyKTa Bu6morexa PRI
pEeaKIK OT TEOPETUYECKH BO3MOYKHOTO https://resh.edu.ru

bubmnoreka [IOK

83 CucreMaru3anus ¥ 0000IeHHE 3HAHUI https://myschool.edu.ru/
10 pa3zeny Bubmmorexa POIII

https://resh.edu.ru
bubmuorexa LIOK
KonTponbhas padota no teme
84 "Kucnopojcoaepkaiiiue opraHn4ecKme https://myschool.edu.ru/
POA " Jleprall P Bbubnunorexa POII
COCAMHCHUA https://resh.edu.ru
bubmmoreka [IOK
AMUHBIL: KJTaccuPUKaIMsi, CTPOCHHE

85 61mas opMyma, w3OMEpHS https://myschool.edu.ru/
MOTIEKYIL, OB pMY I8, ? ’ bubmmorexa POIII
HOMEHKJIaTypa U (pu3nyecKue CBOWCTBA https://resh.edu.ru

butmoreka [IOK

86 XUMHUECKUE CBOICTBA an(haTHUECKUX https://myschool.edu.ru/
AMHWHOB bubmmorexa POIII

https://resh.edu.ru
) butmmoreka [IOK
AHWINH: CTPOEHUE aHWJIMHA,

87 5 . https://myschool.edu.ru/
0COOCHHOCTH XUMHUYECKHX CBOMCTB S ——
aHHITHA https://resh.edu.ru

butmmoreka [IOK

88 CriocoOsl MoNTydeHus: U IPUMEHEHUE https://myschool.edu.ru/
anndaTuuecKux aMHHOB bubnuorexa POIII

https://resh.edu.ru

89 AMUHOKHUCIIOTBI: HOMEHKJIaTypa 1 Bu6mmoreka [IOK

u3zomepusi, pusnyeckre CBOMCTBA.

https://myschool.edu.ru/
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OT[[QHBHBIG npeacCTaBuTCIIN O~

Bbubmuorexa POIII
https://resh.edu.ru

AMUHOKHCIIOT
XHUMHYECKHE CBOMCTBA aMUHOKHCIIOT, Bu6nuoreka IJOK
90 ux OMOJIOTHYeCcKOe 3HaUCHHUE https://myschool.edu.ru/
aMUHOKUCIIOT. CUHTE3 U TUAPOIH3 Bubmnoreka POIII
MEeNTUI0B https://resh.edu.ru
bubnunoreka IJOK
01 benku kak npupoaHbIE OJIUMEDHI; https://myschool.edu.ru/
CTPYKTYpBI OCJIKOB bubnuorexa POIII
https://resh.edu.ru
bubnunoreka IJOK
92 XUMHUECKUE CBOMCTBA OEIIKOB hitps./fmyschool.edu.ruf
bubaunorexa POI
https://resh.edu.ru
A3oTcoaepikalue reTepouuKINYECKUX Bu6imoreka LIOK
93 coeuHeHMaX. HyKkjIenHOBbIE KUCTIOTHI: https://myschool.edu.ru/
COCTaB, CTPOCHHE U OMOJIOTHYecKast Bub6imoreka POIII
poJb https://resh.edu.ru
[IpakTuueckas paborta Ne 4. Pemenue Bu6mnoreka LIOK
94 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME https://myschool.edu.ru/
«A30TCcozIepKaILUE OPTraHUYECKUE bubaunorexa POII
COCIMHECHUS» https://resh.edu.ru
[TpakTrueckas padota Ne 5. Pemenue Bu6mnoreka [{OK
95 AKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME https://myschool.edu.ru/
«Pacnio3HaBaHWe OPraHUYECKUX bubaunorexa POII
COCIMHEHUI» https://resh.edu.ru
Kontponbhas pabota mo teme bubmorexa HOK
96 "A30TCoepIKaIiue OPraHuIeCKue pegseliol s g
bubamnoreka POII

coenmuaeHud"

https://resh.edu.ru
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OCHOBHBIE ITIOHITHSI XUMUU Bu6amoreka LIOK

97 BBICOKOMOJICKYJISIPHBIX COCIMHEHUI U 1 https://myschool.edu.ru/
METO/bI UX CUHTE3a —II0JIMMEpPU3aLUs bub6mmoreka POIII
U HOJUKOHIECHCAIIUSI https://resh.edu.ru
bubmmoreka [IOK

IImacTmaccel. YTunmzamus u https://myschool.edu.ru/

98 1

nepepaboTKa MIacTuKa bubamoreka POII
https://resh.edu.ru
bubnunorexa LIOK

99 DnacToMepbl: HaTypaTbHbBIN 1 https://myschool.edu.ru/
CUHTETUYECKHE KayuyKku. Pe3una bubmmorexa POIII
https://resh.edu.ru
B . bubnunorexa LIOK

OJIOKHA: HaTypaJIbHbIE,

100 HCKYCCTBEHHBIE, CHHTETHUECKHE 1 hittps://myschool.edu.ru/
- y ’ ) Bub6mmoreka PIIII
OJINMEPHI CTICIIUATHLHOTO Ha3HAYCHUS https://resh.edu.ru
[IpakTuueckas pabota Ne 6. Pemenue Bu6amnoreka LIOK

SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME https://myschool.edu.ru/

101 1

«Pacmo3naBanue miacTMacce u Bubnnorexa POIII
BOJIOKOH) https://resh.edu.ru
O0001IeHE U CUCTEMATH3AIUA Bubmorexa LIOK

102 U3Y4YEHHOI'0 MaTepuaia o TeEMe 1 hittps://myschool.edu.ru/
"BY‘{ p " bubmmoreka POII
BICOKOMOJIEKYJISIPHBIC COSTMHEHUS hitps://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonTpoJbHbIe
n/n Bcero u3ydeHusi 00pa3oBaTeJIbHbIC PeCypPChl
padoThI
butmmoreka [IOK
1 AtoMm. CocTaB aTOMHBIX sAzIep. XUMUYECKUN 1 https://myschool.edu.ru/
anemMeHT. M30Tonbl Bubmmoreka POIII
https://resh.edu.ru
bubnmoreka IJOK
5 CrtpoeHue IIeKTPOHHBIX 000JI0YEK aTOMOB, 1 https://myschool.edu.ru/
KBAHTOBBIC YHCIIA Bubmmoreka POIII
https://resh.edu.ru
butmmoreka [IOK
Knaccugukaius XuMHUUecKuX 3JIeMEHTOB (S- https://myschool.edu.ru/
3 1
, p-, d-, f-a;memenTHI) Bub6mmoreka PIIII
https://resh.edu.ru
butmmoreka [IOK
Pacnpenenenue 3J1eKTPOHOB 110 ATOMHBIM https://myschool.edu.ru/
4 1
opouTanIM bubnuoreka PO
https://resh.edu.ru
butmmoreka [IOK
DNeKTPOHHBIE KOH(UTYpAIIH aTOMOB
5 IeMEHTOB B OCHOBHOM 1 BO36 SHHOM 1 https://myschool.edu.ru/
DJICMEHTOB B OCHOBHO O3DYAICHHO bubaunorexa POII
COCTOAHIH https://resh.edu.ru
bu6mmoreka IJOK
6 DIIeKTPOHHBIE KOH(PUTYpAITUA HOHOB. 1 https://myschool.edu.ru/
DNEeKTPOOTPULIATEILHOCTD bubmunorexa POIII
https://resh.edu.ru
7 [Tepunonnueckwuii 3akoH u [lepuonnueckas 1 bubnuoreka [JOK
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cucTeMa XuMudeckux anementos /1. U.
MenneneeBa, CBSI3b C COBPEMEHHOW TEOpHUE
CTPOEHHS aTOMOB

https://myschool.edu.ru/
Bbubmuoreka POIII
https://resh.edu.ru

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB Bub6noreka LIOK
8 XUMHUYECKHX JJIEMEHTOB H 00pa3yeMbIX HMH https://myschool.edu.ru/
HNPOCTHIX U CJIOKHBIX BEIIECTB 10 rpyIiam bubnuoreka POIII
Y NepuojiaM https://resh.edu.ru
bubnunorexa LIOK
CucremaTtu3zaiys U 0000IICHHE 3HAHUN 10 https://myschool.edu.ru/
9
TEME bubaunorexa POI
https://resh.edu.ru
Bunpl xumudeckoi cBI3u. MexaHu3Mbl bubmmoreka [HOK
10 00pa3oBaHusi KOBAJICHTHOM CBSI3H. https://myschool.edu.ru/
Bonoponnas cBs3b. MexMONIEKyIIIpHbIE bubmorexa POIII
B3aUMOJICHCTBHS https://resh.edu.ru
butmmoreka [IOK
BaneHTHOCTD U BaJE€HTHBIE BO3MOXKHOCTH
11 aToMOB. CBsI3b JIEKTPOHHOU CTPYKTYPbI ttps:Aimysehool edu.
bubnuotexa POIII
MOJIEKYJI C UX TEOMETPUYECKUM CTPOCHUEM hitps://resh.edu.ru
butmmoreka [IOK
12 [IpencraBnenus 0 KOMIUIEKCHBIX https://myschool.edu.ru/
COCIMHCHMSX: COCTaB M HOMCHKIIATYpa bubnuoreka POII
https://resh.edu.ru
Bemectsa MoJIEKyISIPHOTO U Bu6mmoteka LJOK
13 HEMOJIEKYJIIPHOIO CTPOeHMUs. THIIbI https://myschool.edu.ru/
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA bubaunorexa POII
BELIECTB https://resh.edu.ru
[ToHsiTHE O MMUCTIEPCHBIX CHCTEMAX. bubmiorexa IOK
14 https://myschool.edu.ru/

[IpencraBieHue o KOJUIOUIAHBIX pacTBOpax

Bubmmoreka POIII
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https://resh.edu.ru

) bubmmoreka [IOK
Hctunnbie pacTBOPHI: HACKIILIEHHBIE U
15 HEHACBIIIEHHBIE, PACTBOPUMOCTD https://myschool.edu.ru/
K m > P p ) Bubmnoreka POIII
PUCTALIOrIpaThl https://resh.edu.ru
bubmnoreka [IOK
16 Crioco0bI BEIpaKEHUST KOHIICHTPAITTT https://myschool.edu.ru/
pacTBOPOB bubmmorexa POII
https://resh.edu.ru
P . bubmuorexa LIOK
EIIECHUE 3a1a4 C UCII0JIb30BAHUEM TOHATHHA
17 «MaccoBas J0JIs PACTBOPEHHOTO BELIECTBAY https://myschool.edu.ru/
oA p P 1 ’ Bubmuoreka POIII
«MOJISIpHAst KOHILICHTPAIUS https:/resh.edu.ru
bubmmoreka [IOK
18 Knaccudukamus 1 HoMeHKIaTypa https://myschool.edu.ru/
HEOPraHUYECKUX BELIECTB bubanoreka POII
https://resh.edu.ru
butmoreka [IOK
Cucremaruzanus 1 0000IIeHIE 3HAHUN 110 https://myschool.edu.ru/
19
TEME Bbubnnorexa POIII
https://resh.edu.ru
KonTponpHas padora no temam «CTtpoeHue
. butmmoreka [JOK
atoma. [lepuoanueckuii 3aK0H 1
20 ITepuonuueckast cucTeMa XUMHYECKUX https://myschool.edu.ru/
proa 1M C bubmmoreka POII
snemeHnToB .M. Menneneesay, «Ctpoenne hitps://resh.edu.ru
BemecTBa. MHOrooOpas3ue BEIeCTB»
Knaccudukanus XuMU4ecKkux peakiuui B bubnunoreka LJOK
21 HEOPraHWYECKON U OPraHU4eCKON XUMUH. https://myschool.edu.ru/
3aKOH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH Bubmnnorexka POIII

COXpaHEHHUS U IPEBPAIICHUS SHEPTUU TPU

https://resh.edu.ru
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XUMHYCCKUX PCAKIUAX

bub6mmoreka [JOK

99 TennoBble 3 (HEKTh XUMUYECKUX PEaKIii. https://myschool.edu.ru/
TepMoXUMHUYECKHUE YPaBHEHHUS bubaunorexa POII
https://resh.edu.ru
bub6mmoreka [JOK

93 Brriuucnenus no ypaBHEHUSIM XUMHUYECKUX https://myschool.edu.ru/
pPEAKUHI U TEPMOXUMUYECKUM YPABHEHUSIM Bubmmoreka POIII
https://resh.edu.ru
. . butmoreka [JOK

CKOpOCTh XMMUYECKOH peakiuu, eé

24 3aBUCHUMOCTH OT Pa3IMYHBIX (PAKTOPOB. https.ivyschool gou .t
bubamorexa POII
Karanu3 u kaTanuzaropsl https://resh.edu.ru
butmmoreka [IOK

25 ['oMOreHHsbI€ U reTEPOreHHbIE PEAKIINT https.firiyschool gou .t
bubnmnorexa POII
https://resh.edu.ru
[Ipaktrueckas padota Ne 1 mo Teme bubmmorexa TIOK

26 "BrusiHue pa3auYHBIX (aKTOPOB HA https./fmyschool.edu.ruf
N | bubnunorexa POII
CKOPOCTb XUMHUYECKOU peaKluu https://resh.edu.ru
bu6nmoreka IJOK

97 OGpatumbie 1 HEOOpAaTUMBIE PEAKITUH. https://myschool.edu.ru/
XHWMHYECKOE PAaBHOBECHE bubmnorexa POII
https://resh.edu.ru
[Ipaktuueckas padota Ne 2 o Teme bubmorexa LOK

28 "BnusiHNe pa3auyHbIX (AKTOPOB Ha hitps:fimysehool.ed. i/
" bubamorekxa POII
MOJIOKEHUE XUMUYECKOTO PABHOBECHS https://resh.edu.ru
29 DNIEKTPOAUTHYECKAs! JUCCOLIHAITHSI. bu6imoreka [IOK

CwiibHBIC U ci1a0Oblie 2JIeKTPOIuThL. CTeTIeHb

https://myschool.edu.ru/
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JHUCCOLHALMA Bubmmoreka POIII
https://resh.edu.ru
bubmmoreka [IOK

Honnoe npousseaenue Bojasl. Cpena

30 BOJIHBIX PacTBOPOB. Bogopo HbIif https://myschool.edu.ru/
bubaunoreka POII
nokasaress (pH) pacsopa https://resh.edu.ru
bubnunoreka IJOK

31 I'mpponus coseit. Peaknuu, nporekaronye B https://myschool.edu.ru/
pacTBOpax dIEKTPOIUTOB Bubmmoreka POIII
https://resh.edu.ru

[TpakTiueckas paborta Ne 3 o reme bubmorexa HOK

32 "XHUMHYECKHE PEAKIIUU B PACTBOPAX hitps://myschool.edu.ru/
" bubamoreka POII

HICKTPOIIATOR https://resh.edu.ru
butmmoreka [IOK

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE

33 peakiuu. BaxHelnme okUCIUTeNu U hitps://myschool.edu.ru/
butmmoreka POIII

BOCCTAHOBUTCEIH https://resh.edu.ru
bubmmoreka [IOK

MeTtoa 31eKTPOHHOTO (3JIEKTOHHO-HOHHOTO) https://myschool.edu.ru/

34

OaaHca Bbu6mmoreka POIII
https://resh.edu.ru
bu6nmoreka IJOK

35 DJIEKTPOJIN3 PACTBOPOB U PACILIABOB https://myschool.edu.ru/

BEILECTB Bubnmoreka POIII
https://resh.edu.ru
bu6nmoreka IJOK

36 Pemenwne 3a1a4 pa3TuvIHBIX THIIOB itps:/fmyschool.edu.ruf
bubamoreka POII
https://resh.edu.ru

37 Pemenue 3aay pa3nuaHbIX TUIIOB bubnuoreka [JOK
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https://myschool.edu.ru/

bub6nunorexa POIII
https://resh.edu.ru
bubmmoreka [JOK
38 Cucremarusanys 1 0000IeHrE 3HAHUI 110 https://myschool.edu.ru/
TeMe "XumMnueckue peakiuu' bubnuoreka POII
https://resh.edu.ru
bubnmoreka IJOK
39 KoHTposbHas pabora 1o Teme https://myschool.edu.ru/
"Xumuueckue peakiuu" bubaunorexa POIII
https://resh.edu.ru
ITonoxenue HemeramwioB B [lepuoanyueckoit Bu6nuoreka IIOK
40 CUCTEME XMMHYECKuX aeMeHToB JI. U. https://myschool.edu.ru/
MeHnieneeBa 1 0COOEHHOCTU CTPOEHUS X bubnunorexa POII
aToMOB. PU3NUYECKHE CBOMCTBA HEMETAIIJIOB https://resh.edu.ru
bubmmoreka [IOK
41 AnoTponusi HeMETauioB (Ha IpUMEpe https://myschool.edu.ru/
KHCII0pOJ1a, cephl, hocdopa u yriaeposaa) bubmrorexa POIII
https://resh.edu.ru
bubmmoreka [IOK
42 Bomopon: monydenue, puznueckue u https://myschool.edu.ru/
XHMHYECKHE CBOMCTBA [ mapu bl bu6mmoreka POIII
https://resh.edu.ru
. bubamnoreka [HOK
["asoreHsl: HaXOXKJIEHUE B IPUPOJIE,
43 CHOCOOBI OyYeHHUS, PUIUICCKUE U ttpeeiivigsthionl 2o
o bubmmoreka POIII
XHUMUYECKHE CBOMCTBA hitps://resh.edu.ru
. butmmoreka [IOK
l'anorenoBonopoasl. Baxuerimue
44 KHCJIOPOJICOAEPIKAIINE COSAMHEHUS https://myschool.edu.ru/
bubmmorexa POIII

TaJIOrCHOB

https://resh.edu.ru
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JlabopaTopHbIe U MTPOMBIIIIICHHBIE CTIOCOOBI

bubmmoreka [IOK
https://myschool.edu.ru/

45 MTOJTYYCHUS TaJIOTCHOB. Hpniv[eHeHI/Ie Eu6miorexa PO
rajoreHOB ¥ UX COCIMHCHUM hitns://resh.edu.ru
[Tpaktudeckas padora Ne 4. Pemenue ﬁz6ﬂI;I/OTeKahL[Cin /

ps://myschool.edu.ru

46 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME N —
«'anorensD» https://resh.edu.ru
Kucnopox: nabopatopusie u bub6mmoreka [JOK

47 IPOMBIIIJICHHBIE CIIOCOOBI MOTyYSHHUS, https://myschool.edu.ru/
dusznyecKkre U XuMudIeckre cBoicTra. O30H. bubnuoreka POIII
IIprMeHEHNE KUCIOPOIa U 030HA https://resh.edu.ru

bubnunorexa LIOK

48 OKCHILLL 1 TEDOKCHILL https://myschool.edu.ru/

8 p A Bbubmnorexa POIII
https://resh.edu.ru
butmmoreka [IOK
https://myschool.edu.ru/

49 Pemenue 3a1a4 pa3muIHBIX THIIOB N ——

https://resh.edu.ru
Cepa: HaXOXKIeHUE B IPUPOJIE, CITOCOOBI ﬁz?'lldl(r)r:ez(?hlcl)c())lidu u/

50 HonzﬂieHI/Is{, ¢bu3nyeckue 1 XUMUYECKHE BI/IZJ‘I.I/IOT\G/Ka PBL.H '

CBOMCTBA https://resh.edu.ru
butmmoreka [IOK
https://myschool.edu.ru/

51 CepoBoaopon, CyabhuIbI ; Y

bubnunorexa POIII
https://resh.edu.ru
bu6 OK
Kucnopoacoaeprkarniue COeTMHEHHS CEPHI. noimorexa Il
52 https://myschool.edu.ru/

Oco0EHHOCTH CBOMCTB CEPHON KHCIIOTHI

Bubmmoreka POIII
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https://resh.edu.ru

[Ipaktudeckas padora Ne 5. Pemenue bubmorexa [IOK
53 9KCIIEPUMEHTAIBHBIX 3a/a4 1o TeMe «Cepa hitps.Jimyschool.edu.ruf
. P g p bubmmoreka POIII
1 ©C COCTHHCHILD https://resh.edu.ru
A30T bubmunoreka [JOK
30T: HAXO0XKJICHUE B TIPUPO/IE, CIIOCOOBI
54 NOJTy4YeHUsI, PU3NIECKUE U XUMUYECKHE httpe.fimyschocl.ed.ruf
zlq 1& bubimoreka POIII

CBOICTBa. AMMUAK, HUTPUIBI https://resh.edu.ru
bubmuorexa LIOK

Kucnopoxconep-xamue COeIMHEHNS a30Ta. https://myschool.edu.ru/

55 . .

Oco0EHHOCTH CBOMCTB a30THOM KHCIIOTHI bubnuorexa POIII
https://resh.edu.ru
bubmmoreka [IOK

IIpumeneHne a30Ta U €ro COeAMHEHUM. https://myschool.edu.ru/

56
A30THBIE y10OpeHus bubmrorexa POIII
https://resh.edu.ru
. butmoreka [IOK
®dochop: HaXOXKIEHHE B IPUPOAE, CIIOCOOBI
57 NOJTy4eHHsI, PU3HUCCKUE U XUMHUCSCKHE ttps:Aimysehool edu.
qu Ci) bubnuotexa POIII
cBomicTBa. Dochuas u Gochun hitps:/resh.edu.ru
butmmoreka [IOK
Oxkcunsl pocdopa, pochopcoaepxarue https://myschool.edu.ru/
58 .

kucinoTsl. Comu GochopHOI KUCTOTHI bubaunorexa POII
https://resh.edu.ru
butmmoreka [IOK

59 [Tpumenenue pocdopa u ero coeMHEHUH. https://myschool.edu.ru/
docdopHble yroopeHus bubmmorexa POILI
https://resh.edu.ru
60 [TpakTuueckas padora Ne 6 Permenue bubnunorexa [JOK

SKCHCPUMCHTAJILHBIX 3a/la4d 110 TCMC «A3zoT

https://myschool.edu.ru/
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1 hocdop 1 UX COSTUHCHHS buGmorexa POIILI
https://resh.edu.ru
) bubmmoreka [IOK
Yraepoa: HaX0XKICHHUE B IIPUPOJIE,
61 QIOTPONHBIE MOAU(DUKALIY; PU3HUECKUE U httpe.Aimyschocledu.ruf
’ ’ bubnunorexa POIII
XUMUYECKHUE CBOMCTBA PUMEHEHHE https://resh.edu.ru
bubnunoreka IJOK
62 Oxcupn yriepoaa(ll), oxkcua yrinepona(1V), https://myschool.edu.ru/
YTOJIbHAS] KUCIIOTA U €€ CONHU Bubmmoreka POIII
https://resh.edu.ru
bubnunoreka IJOK
63 Pemenue 3aga4 pa3nM4yHbIX TUIIOB hitps://myschool.edu.ru/
bubnunorexa POIII
https://resh.edu.ru
K .. butmmoreka [IOK
PEMHUI: HaAX0XK/IEHUE B IPUPOJIE,
64 CIIOCOOBI MOTy4eHUs, PU3MUECKHE 1 ttps:Aimysehool edu. i/
L bubmumoreka POIII
XUMUHCCKHE CBOMCTEA https://resh.edu.ru
bubmmoreka [IOK
Oxcun kpemuud(1V), kpeMHUeBast KMCIOTa, https://myschool.edu.ru/
65
CUJIMKATBI butmmoreka POIII
https://resh.edu.ru
bu6nmoreka IJOK
66 IIpuMeHeHne KpeMHHMS U €T0 COCIUHEHNMN. https://myschool.edu.ru/
CrekJ10, ero noxy4eHue, BUAbl CTEKIIa Bubmnnorexa POIII
https://resh.edu.ru
bu6nmoreka IJOK
67 Pernrenue 3a1au pa3InIHbIX THITOB https://myschool.edu.ru/
bubmmorexa POIII
https://resh.edu.ru
68 CucreMmarusanys 1 0000IeHrEe 3HAHUI 110 Bubmumoreka ITOK
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69

70

teme "Hemeramisr"

KoHntpoinbhas padora mo teme "HemeTaisr"

AHanu3 pe3yinbTaToB KOHTPOJIBHOHN pabOTHI,
KOPPEKIHSI OIIHOOK

https://myschool.edu.ru/
Bubmnorexa POIII
https://resh.edu.ru
bubmmoreka [JOK
https://myschool.edu.ru/
Bubmnorexa POII
https://resh.edu.ru
bubnmoreka IJOK
https://myschool.edu.ru/
Bubmnorexka POII
https://resh.edu.ru

71

[Tonoxxenne meramnos B llepuoanueckon
CHUCTEMEC XUMHNYCCKUX JJIEMCHTOB.
OCOOEeHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI0YEK aTOMOB METAJIJIOB

bubnunorexa LIOK
https://myschool.edu.ru/
Bubmnnorexa POII
https://resh.edu.ru

72

OO6mue ¢puznueckre CBOMCTBA METAILIOB.
HpI/IMCHCHI/Ie MCTaJIJIOB B 6I)ITy 1 TCXHUKE

bubmmoreka [IOK
https://myschool.edu.ru/
Bbubnnorexa POIII
https://resh.edu.ru

73

Cnnasel MetaiioB. Kopposust MmetanioB

bubmmoreka [IOK
https://myschool.edu.ru/
bubmmoreka POIII
https://resh.edu.ru

74

75

Pemenne 3a1a4 pas3sjIM4YHbIX TUIIOB

DNEKTPOXUMHUYECKUH Psii HAIPSHKEHUI
MeTauioB. O0IIHe CIOCOOBI MOTYYSHUS
METaJIJIOB

butmmoreka [IOK
https://myschool.edu.ru/
bubmmoreka POIII
https://resh.edu.ru
butmmoreka [IOK
https://myschool.edu.ru/
Bubmnorexa POIII
https://resh.edu.ru
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OO0mmas xapakrepucTuka MmetamioB |A-

rpynmnsl [lepuoanyeckoi cuctembl Bu6mmoreka LIOK
76 XUMHYECKHUX 3JIeMEeHTOB. HaTpuii u kanuid: https://myschool.edu.ru/
noJTydeHue, GU3NIeCKUue ¥ XUMHICCKHE bubamorexa POII
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB U https://resh.edu.ru
UX COCOUHEHUN
O6mmas xapakrepuctuka metamioB |A-
rpynisl [leproanyeckoi cucteMbl Bu6mmoreka LIOK
77 XUMUYECKUX AJIEMEHTOB. Maruuii u https://myschool.edu.ru/
KaJbIUil: Mody4YeHue, (hu3ndeckue u bub6mmoreka POIII
XUMHYECKUE CBOWCTBA, IIPUMEHEHHUE https://resh.edu.ru
MPOCTHIX BEIIECTB M UX COCAMHEHUI
bubnunoreka IJOK
78 JKéctkocTh BOABI M CIIOCOOBI €€ yCTpaHeHHUs ttpseAimysehool edu. i/
bubmmorexa POII
https://resh.edu.ru
butmmoreka [IOK
79 ANIOMMHUI: TIOTydeHue, (pu3ndeckue u https://myschool.edu.ru/
XUMUYECKHE CBOWCTBA, IPUMEHEHHE bubnuoreka PO
https://resh.edu.ru
AmMdoTepHbIE CBOMCTBA OKCHIA U Bubimorexa L{OK
80 TUAPOKCHUIA AIFOMUHMS, https://myschool.edu.ru/
TUAPOKCOKOMILJIEKCHI aTFOMUHUS, UX BubGimoreka POIII
TIpHMEHEHNe https://resh.edu.ru
bu6mmoreka IJOK
81 Pemenne 3a1a4 pa3muyHBIX THIIOB ttpseiivgsthionl 2o s
bubamnoreka POII
https://resh.edu.ru
82 [TpakTuueckas padora Ne 7. Pemenne bubnunorexa [JOK

OKCIICPUMCHTAJIBHBIX 3a4a4 IO TEME

https://myschool.edu.ru/
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«Metasl I1aBHBIX TOATPYIII»

Bbubmuorexa POIII
https://resh.edu.ru

OO01mas XxapakTepUCTHKA METAJIOB Bu6nuorexa LIOK
83 no0ouHbIX noarpyna (b-rpymnm) https://myschool.edu.ru/
Ilepronueckoi CUCTEMBbI XUMUYECKUX Bubmmoreka POIII
3JIEMCHTOB https://resh.edu.ru
bubnunoreka IJOK
84 dusnyeckre U XUMUYECKIE CBOMCTBA https://myschool.edu.ru/
XpOMa U €ro COCUHEHUH, X IPUMEHECHHE bubanorexa POII
https://resh.edu.ru
. butmoreka [JOK
Baxwuelimme coeMHEHNs] MapraHIia.
85 [lepmanranaT kajiusi, €ro OKMCIUTEIbHbIC https://myschool.edu.ru/
3 ’ bubmmorexa POIII
cBoHCTBA https://resh.edu.ru
. butmmoreka [IOK
du3nyecKkrue U XUMUYECKHE CBOMCTBA
86 ’Kene3a u ero coenHeHui. [lonydenue u https://myschool.edu.ru/
Bbubnmnorexa POIII
MIPUMEHEHHUE CIIJIaBOB XKele3a https://resh.edu.ru
butmmoreka [IOK
87 du3nyeckrue U XMMHUYECKHE CBOMCTBA MEIN https://myschool.edu.ru/
U €€ COCIMHEHUM, UX TIPUMEHEHUE bubaunorexa POII
https://resh.edu.ru
duszndeckre M XUMAUECKHE CBOMCTBA IIUHKA bubnmorexa HOK
88 U €T0 COEMHEHUH, X MPUMEHEHHE. B
’ bubnunorexa POIII
I'mapokcokoMmieKchl IMHKA https://resh.edu.ru
[Ipaktuueckas padora Ne 8. Pemenne bubmorexa [TOK
89 IKCIIEPUMECHTAILHBIX 33724 110 TeMe hittps://myschool.edu.ru/
bubmmorexa POIII
«MeTtamibl MOOOYHBIX MOATPYII» https://resh.edu.ru
90 Pemenne 3aay pa3nuaHbIX TUIIOB bubnuoreka [JOK
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https://myschool.edu.ru/

bubaunoreka POII
https://resh.edu.ru
bubmmoreka [JOK

01 O06o01IeHre U cucTeMaTu3als H3y4eHHOTO https://myschool.edu.ru/
Marepuaiia rno treme "Metamibt" bubaunorexa POIII
https://resh.edu.ru
bubnmoreka IJOK

" " https://myschool.edu.ru/
92 KoHTtposbHas padoTta mo teme "MeTaiib Extmorexa PIII
https://resh.edu.ru
butmuorexa LIOK

03 AHanm3 pe3yinbTaToB KOHTPOJILHOU PaObOTHI, https://myschool.edu.ru/
KOPPEKIIHSI OIIHOOK bubmmorexa POII
https://resh.edu.ru
P . bub6mmoreka [IOK

0JIb XUMHUHU B 00ECTICYCHUH YCTONYHBOTO

94 pa3BuTHs yenoBedyectna. [loHsTHE O fttpe.fimyschocl et nuf
bubnuotexa POIII
Hay4YHbIX METO/AX UCCIIEIOBAHUS BELIECTB hitps://resh.edu.ru
HayuHble npuHIUITBI OpraHU3aluu Bu6mmoreka LIOK

XHUMUYECKOTO TTPOU3BOJICTBA. https://myschool.edu.ru/

95

[TpoMblinIeHHbIE CTIOCOOBI MOTYYEHUS bubnuorexa POIII
BaKHEMIINX BEIIECTB https://resh.edu.ru
butmmoreka [IOK

96 XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH https://myschool.edu.ru/
Cpedbl ¥ €T0 MOCIIEACTBUS bubmmoreka POIII
https://resh.edu.ru
butmmoreka [IOK

97 XHMHA U 310POBbE YEIOBEKA. https://myschool.edu.ru/
JlexapcTBeHHBIE CpeCTBA bubnumoreka POIII

https://resh.edu.ru
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Xumug . Posas xumun B o0ecrieueHuu

bubmmoreka [IOK
https://myschool.edu.ru/

98 1
[IHIIEBON OE30IIaCHOCTH Bbubmnorexa POIII
https://resh.edu.ru
bubmmoreka [IOK
KocMmernueckue u napdroMepHBIE CpeICcTBa. https://myschool.edu.ru/
99 1
briToBas xumusa Bbubmuorexa POIII
https://resh.edu.ru
X . bubnunorexa LIOK
MMHS B CTPOUTENBCTBE. BaxkHenmme
100 1 https://myschool.edu.ru/
CTPOMUTEIBHBIE U KOHCTPYKI[MOHHBIE Eu6morexa POIII
MaTepHaIbl https://resh.edu.ru
bubnmoreka IJOK
101 XHUMHSA B CEIILCKOM XO3SICTBE. 1 https://myschool.edu.ru/
Opranuyeckue 1 MUHEpaJIbHbIE y100peHus bubmoreka POIII
https://resh.edu.ru
butmmoreka [IOK
Cucremarusanys U 0000IeHNE 3HAHUN 10 https://myschool.edu.ru/
102 1
TEME bubmmnorexa POIII
https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 xmace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»
» Xumus, 11 xknacce/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

JIéskun A.H., AkuuonepHoe obmectBo «M3naTensctBo «IIpocBemienne»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

1. O.C.I'abpuenss, I'.I'.JIpicoBa «Xumus Metoaudeckoe rmocooue — 6a30BbIit
ypoBeHby» - M.: [Ipoda 2022 rog.

2. O.C.I'abpuensn, U.I".OctpoymoB, «O06111ast XMMUs B TECTaX, 3aja4ax,
ynpaxkHeHusix. 11 kmace» — M.: Ipoda, 2023 rox.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YimakoBa «Xumus 11 knacc:
KoHTposibHbIE U TIpOBEepOUHbIE pabOThl K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacromnpnaas kaura mmns yuurens». Yacts 1 — M.: JIpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.Benenckas «Xumus 11 xmacc:
HacronbHas kaura muis yuurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, .I'.OctpoyMoBa «3anauu 1o XuMuu 1
crocoObl ux pemeHus» - M.: «/Ipoday», 2021ros.

7. B.I'. lenncoBa «Xumus 11 kiacc moypodHble MIIaHbI [0 Y4eOHUKY



O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpamg» Yuutens 2018ros.

8. M.A.Psa6osa, Y .IO.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kimacey, -
M.: Dk3ameHn, 2019r.

9.9. O.C.I'abpuensn, N.I'.octpoyMmoB «XUMUYECKUNA IKCTIEPUMEHT B LIKOJIE

11 xnaccy; - M.: JIpoda. — 2019 rog.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

bubsmoreka [{IOK https://myschool.edu.ru/
bubmmotexa POIII https://resh.edu.ru

http://www.chemnet.ru I'azeta «Xumus» u caiit i yuutens «5 uay Ha ypok
XHMUN

http://him.1september.ru Equnas xomnekmus LIOP: TIpeameTHas KouTeKIus
«XUAMUD

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbBIE
skcriepuMenThl: xumusi. Komnekmus Poccuiickoro o0mieo0pa3oBaTensHOTO
nopTasa

http://www alhimik.ru Beepoccuiickas omuMIinaa MKOJIBHUKOB [0 XUMUHU
http://chem.rusolymp.ru Opranudeckast XuMusi: SJIEKTPOHHBIN YICOHUK IS
CpPEIHEM LIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMHUH: 3JIEKTPOHHBIN YU4COHUK


https://myschool.edu.ru/
https://resh.edu.ru/

http://www.chemistry.ru JluctaHiiroHHas OJIMMITHAIA TT0 XUMHH:

TEJIEKOMMYHUKALIMOHHBINA 00pa30BaTeIbHBIN MPOEKT
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