AHHOTaUus K padoyeil mporpamme no ydyeoHomy npeamery «Xumus» 10-11
KJIACC YIiIy0JIéHHOT0 YPOBHS CpeHero o0mero o0pasoBaHus

PabGouass mporpamma yueOHOro mpenmera «Xumus» (yriayOnEHHBIHA
YpOBEHb) cocTaBlieHa A ooyyaromuxcs 10-11 kinaccoB Ha ocHOBe DeepalibHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3zoBaHus,
YTBEPKJICHHOI0 NIpuKa3zoM MuHucTepcTBa npocBenieHus PO ot 12 aBrycra 2022
roga Ne 732 «O BHeceHMM H3MEHEHMH B (denepaibHbIi TOCYdapCTBEHHBIN
o0pa3oBaTeNIbHBIN CTAaHIAPT CPEHEr0 00IIEero 0Opa3oBaHUS»

Pabouast mporpamMma coOTBETCTBYET TpeOoBaHUsAM 0OHOBIEHHBbIX DPI'OC -
2022 K CTpyKType MporpaMm Mo y4eOHbIM MpeaMeTaM cpeliHel oOpa3oBaTeIbHON
porpaMmMbl 00IIIETO 00pa30BaHUSI.

[Iporpamma cocTaBieHa C WCIOJb30BAHUEM KOHCTPYKTOpa padbouyux
nporpamm Ha caite https://edso.ru/

[Iporpamma coepKUT NOSICHUTENIbHYIO 3aIIUCKY, INIAHUPYEMBIE PE3YIbTaThl
OCBOEHHsI YYEOHOIro MpeaMeTa, COAEpKaHUe y4eOHOIro MpeaMeTa, TEMAaTUYECKOe
IUIAHUPOBAHUE C YKAa3aHUEM KOJIMYECTBA YaCOB, OTBOJUMBIX HA OCBOEHUE KaXKJ10M
TEMbI, OINHUCAHHE Y4YEOHO-METOJAMYECKOTO U  MaTepUaJIbHO-TEXHUYECKOTO
obecrniedueHus: 00pa3zoBaTENbHOTO Mpoliecca.

PabGouast mporpamMmma pEeKOMEHAYETCS YUUTENSAM XHUMHH, MPENOAAr0IINM
npeaMmer Ha yriyonénHoMm ypoBHe mo ®I'OC COO - 2022 B 10-11 kmaccax.
OO61iee yuciIo 4acoB, OTBEJCHHBIX IS U3yYeHUs XUMUH, cocTaBiser 204 vaca: B
10 kmacce — 102 gaca (3 gac B Henento), B 11 kiacce — 102 yaca (3 yac B HEeINIO).

[IpakTuueckre u nabopaTopHble PaOOTHI MPOBOJATCS C HMCIOJIB30BAHHEM
000pyOBaHUs EHTPA €CTECTBEHHO-HAYYHOU HanpaBiIeHHOCTH « Touka pocTay.

[Tpunoxxenue: pabouas mporpaMma o yueoHomy npeamety «Xumusp» 10-11
KJ1acc.


https://edso.ru/

MMWHHUCTEPCTBO MPOCBELIEHUSI POCCUIICKOW ®EJAEPALIMMN

Munucrepcerso oopasoBanusi KpacHosipckoro kpas

Aamunucrpanus Koszyabckoro paitona KpacHosipckoro kpast

MKOY "Kemuyrckas COIL nmenun M.A. XiieOHukoBa"

PACCMOTPEHO

neagarornt4y€CKumM
COBCTOM

[Tporokoa Ne7 ot «30»
asrycra 2023r.

COI'JTACOBAHO YTBEPXIEHO
3aMECTUTEIIEM 1.0. tupekropa MKOY
nupekropa mo YBP "Kemuyrckas COI
H.b. Mep3nsakoBa umerr MLA.
XneOHukosa"

«30» aBrycra 2023T.

E.B. BunbsTok

ITpuka3z Ne81 ot «31»
aBrycra 2023r.

PABOYAS IPOTPAMMA
(ID 1743042)

yueOHoro npeamera « XuMus. Yrry0JieHHbIN YPOBEHb»

tst ooyuatomuxcs 10 —11 kmaccoB

c. KykoBka 2023r.



HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHUs» B 00pa3oBaTeNbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oeneparuu Ha niepuoa 10 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uiIbHOrO OOy4YeHHs, MPU3BAHO OOECHEUYHUTh OO0IIE00PA30OBATENbHYIO U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHON M3 MPUOPUTETHBIX AUCITUTIIIUH.

B mporpamMme 1o XUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» TMOIydaeT
HOJpOOHYI0  HMHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHUU K YPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(POPMAIIMOHHO-METOUYECKAsA, peaau3alusi KOTOpOoW obecrneynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PA3BUTHUSI 00YUaIOIIMXCSl CPEACTBAMU MPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHS W TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHUK; MOAXOA0B K (DOPMUPOBAHUIO COJIEPKATEIIBHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
pamMKax HMTOTOBOH arrectaud B (GopMe E€IUHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTaHaBIMBAaET MHBAPHAHTHOE NPEIMETHOE COJAep)KaHHe, 00s3aTeNbHOEe
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
JUISl UBYUYEHUSI OTJICTbHBIX TEM;

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

e AT METOJMYECKYIO MHTEPIIPETALNIO LEJIEH U 3a/lay U3YUYEHHUs MpeIMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaNpPEIMETHBIX, MPEIMETHBIX), & TAKXKE€ C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[Io BcemM Ha3BaHHBIM TO3UIUSM B MPOrpaMMe MO XUMHH TMPEAYCMOTpEeHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTABJISIONIEH,
KOTOpasi JIOJKHA OMpPENEHAThCS B COOTBETCTBHM C HANpPaBJIECHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYEHUU TIPEIMETOB 0a30BOro M yYIJIyOJIEHHOIO YpOBHEM B cCHUCTEME
nudpepeHIUpoBaHHOTO OOyYEHHsI Ha ypPOBHE CpEIHEro o0Iero oOpa3oBaHUS
XUMHUS Ha YpPOBHE YINIYOJEHHOTO U3YYCHHUS HANpaBJICH Ha pealn3aIuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M H3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOJTOTOBKH OO0YYarOUIUXCsl, BIOPABIIUX OMpeAeaEHHbIN Mpoduiib
oOy4eHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHU3alusax NpodeccuoHaibHOro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHON MPOTPAMMBI CPEJHEr0 O00mero o0pa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3allMK y4eOHOro TpyAa H
OOOOMIEHHBIX  CIIOCOOOB  JEATENBHOCTH, HWMEIOIMX MEKIUCHUTUTMHAPHBIN,
HaANpPEAMETHBII XapakTep.

CocraBndomuMu peaMera «XUMUs» Ha YpOBHE YIIIyOJIEHHOTO M3y4YEHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [Ipu onpeneneHuu NoaxXo10B K 0TOOPY U CTPYKTYPHOU
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHMHUHU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHS» COCTABIISIET COBOKYHNHOCTb IPEAMETHBIX 3HAHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJN€HHOM YpPOBHE M3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiyOJeHHs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUsI PEAKUU, paCCMAaTPUBAEMbBIX C TOUKH 3PEHUS] XUMUYECKON KMHETHKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLEcCax M 3NEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEp)KaHHUE KYypCOB XUMHUHU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJEpKaHUM IpeIMeTa JUIsl KJIacCOB XUMHUKO-(PU3NYECKOro mnpoguis 0osblioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaia mo obmed xumuu. [Ipu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (DU3MKE), 3aKOHBl COXPaHEHUS



MacCcbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruyeckoro npo¢uiast OONbIINI yAENbHbIN Bec OyleT UMETh OpraHuyecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K HPUMEPY, TaKHE
CTPYKTYpHBbIE KOMIIOHEHTHI, KaK JIMIUABI, OEJKH, YIJIEBOJbl, HYKJICHHOBBIC
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYUHbBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obnactel «EcTecTBeHHO-Hay4yHbIE HpeaMeTb», «MaremaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPENCTABICHUN: O MaTepUaJbHOM E€IUHCTBE MHpAa,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiim B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOieM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacCHOCTH, B Pa3BUTUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOHOM Cpee;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (QyHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIPHOM, O  TEPMOAUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHUs XUMUYECKUX PEAKLUU, O



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

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO MTOHUMaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHaJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKOM 0€30IaCHOCTH TOCIICICTBHUIM
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJIUMBIX I TPUOOPETCHHS YMEHUW OpPHEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, 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  YIUIyONEHHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eJU U 3a1a4H, KakK:

BOCIIMUTaHHE YyOEKIAEHHOCTH B II03HABACMOCTH SIBJICHHHA IPUPOJIBI,
YB@KCHHS K TIPOLECCY TBOpPYECTBA B OO0JACTH TEOPETUYECCKUX H
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHUPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHUIO W TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHMTAHWUIO  Ha  OCHOBE  YCBOCHUS
00IIIeYETIOBEYECKUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpA30BaHHMIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbIO M IOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMUpOBaHWEe YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOM KYJIbTYphI, MPUOOPETEHNE OMbITAa OOIECTBEHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

OO1ee 4ynCI0 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHHUS] XUMUU HA YTIyOJIeHHOM
YpOBHE CpemHero obmiero odpasoBanusi, cocraBisser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kiacce — 102 yaca (3 yaca B HeZeli0).



COAEPKAHUE OBYUEHUSA
10 KIIACC
OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3iy OPraHUYECKUX COETHMHEHHUIA.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIEpoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tulbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yriaepoaa. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOU CBsI3U (OOMEHHBIN U IOHOPHO-
aKLENTOpHbINM). TUNBl MNEpeKpbIBaHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexkTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHui A.M. byrtnepoBa u
COBPEMEHHBIE TIPE/ICTABIIEHUS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOECHUS
OpraHUYeCKUX COEOUHEHUH. MoJeKyasipHble W  CTPYKTYpHBIE  (POPMYIIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHas. M3omepuss. Buapl u3omepuu: CTPYKTypHas, IPOCTPAHCTBEHHAs.
DneKkTpoHHbIE 3PPEKTHI B MOJIEKYJIaX OPTraHMYECKUX COCAMHEHUI (MHIYKTUBHBIN
Y ME30MEpPHBIN 3PPEKThI).

[IpencraBnenne o kinaccupukamu opraHuyeckux BeriecTB. [loHaTtue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuil (IUPAC) u TpuBmanbHble Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiIaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKLIMHA B OPTAaHUYECKON XUMUHU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHHNA:
O3HAKOMJIEHHWE C 00pa3luaMy OpraHUYeCKHX BEIIECTB W MarepuajaMyd Ha HX
OCHOBE, OMbITHl IO MPEBPALIEHUIO OPTraHWYECKUX BEIIECTB IpPU HArpEBAHUU
(rutaBieHue, OOyIJIMBAaHWE U TOPEHHE), KOHCTPYUPOBAHHME MOJENCH MOJEKYJ
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankansbl. ["'oMosiorudeckuil psii aakaHoB, oOmas GopMyina, HOMEHKIIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJICKYI AIKaHOB, SP -
ruOpuan3anys aTOMHBIX OopOuTanei yriaepoaa, 6-cBs3b. DU3NUYECKUE CBOWMCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMs, UKIU3ALMH, TUPOJIN3a, KPEKUHIa, ropenus. [IpeacraBinenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

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

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] alKeHOB, SP°-
ruOpuau3anys aTOMHBIX OpOWTalield yriepoaa, 6- W m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganuvie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHUs. KHUCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

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

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



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOYHd. B3auMoaelcTBUE IUTaIOTCHAIIKAHOB C MAarHue€M W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpPraHUYECKUX BEILECTB.

DKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHsS BEIIECTB M WX IMPEBpalICHUIL:
u3ydeHue (U3NYECKUX CBOMCTB YIJI€BOJOPOJOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOe OOHapyKEHHE
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpa3ljamM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJEBOAOPOIOB U FAJION€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHble CBSI3M MEXAY MOJIEKYJAMH CIIUPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uesoBeka. CrocoObl TOJY4YEHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMUYECKHE CBOWMCTBA: PEAKLUHU 3aMEIICHUS, B3aUMOJIEUCTBHE C OpPraHUYEeCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHne o MexaHW3Me peakluuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYNbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzosibHOTO sipa. Puszndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0sI osryueHus: U npuMeHenue gperomna. GenondopmanbaeruaHas cMoa.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHYECKHME  CBOICTBAa  aIbJErMJAOB U  KETOHOB:  pPEaKUUU
npucoeauHenna. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCOT. M3oMepus n HoMeHknatypa. @u3ndyeckue CBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIJIOT: CT€apUHOBas, MNaJbMUTHHOBAsA, OJEHHOBAS, JUHO.EBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

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

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

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakTepucTHka yrieBooB. Knaccudukanus yriaeBoioB (MOHO-, AH-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YHYACTUEM CIIMPTOBBIX U aJIbJICTUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: Kpaxmail,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala M LEIUTIOJN03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3BbI: TUIAPOIH3, MOJyYeHHEe >PHUpPOB LeToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHMPTA B aJIbJIETU]] HA PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumumyeckne cBoicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bI ¢ TuapokcuaoMm meau(ll), Bzaumoneiicteue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1mo TemMaM «ChupTel U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUJIMH — TIPEACTaBUTEIbL aMHMHOB apoMaTudeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIHMSHUE TPYIIT aTOMOB B MOJIEKYyJie aHMInHA. OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajadud. @Ou3n4ecKue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHble moauMepbl. IlepBuyHasi, BTOpUYHAs W TpETUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypamus OEIKOB MPU HArpEBaHHH, IIBETHBIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

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



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

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

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

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

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKylIsipHOW (OpMysbl OPraHUYECKOro COEAUHEHUS 110
MacCOBBIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklMd W/WIM HCXOJIHBIX BEILIECTB, YCTAHOBJIEHUE 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 kiacce OCYUIECTBISETCA Yepe3 HCIOJIb30BAHHE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpUsl, 3aKOH, aHalu3, CUHTE3, KIaccuPUKauus, HaOIIOACHUE, H3MEpPEHHE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3MYECKHUE BEIUYUHBI, €IUHUIIBI WU3MEPEHHUS, CKOPOCTh, IHEPTHUf,
Mmacca.

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



dboTocuHTE3, NBIXaHWE, OENKW, YIJIEBOIbI, >KUPBI, HYKIECHHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: mone3Hble HCKOMAaeMble, TOTUIUBO.

TexHonorus: NULIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO MUTaHUS,
MOIOIIIME CPENICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX M1 CUHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanuss XuMHUECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO aTOMHBIM — OpPOMTAIISIM.
ONEeKTpOHHbIE KOHPUTYPALIMU aTOMOB 3JIEMEHTOB MEPBOr0O—YETBEPTOrO MEPUOIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, 3JIEKTPOHHbIE KOH(HUIYypallMH HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepuognueckuil 3akoH u Ilepuoanyeckasl cucreMa XUMHAYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHA U llepronnueckoil cuctemsl
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpHUEW CTPOECHHMS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
IMPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynmaM H IepuoaaM. 3HA4YEHUe
nepuoauueckoro 3akona /[.M. Menneneesa.

XyUMHUYECKass CBSI3b. BHABI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTanyeckas. MexaHu3Mbl 00Opa3oBaHUs KOBAJCHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJUHA CBA3U. [[0JIsIpHOCTH, HATPABIEHHOCTH U
HACBIIIAaEMOCTh KOBAJIEHTHOW CBs3u. KpaTHbelie cBs3u. BomoponHas CBA3b.
MexMoneKyIsspHbIe B3aUMOICUCTBHUS.

BajleHTHOCTP M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpPBbl MOJIEKYJI C UX T€OMETPUUECKIUM CTPOEHUEM (Ha MPUMEPE COCTMHEHUM
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coequHEHUsAX. COCcTaB KOMIUIEKCHOTO MOHA!
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THUIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHeix cucremax. Mctunubie pactBopsl. [IpeacraBienue o
KOJUTOMHBIX pacTtBopax. CrmocoObl BBIPRXEHHUS KOHILIEHTPALIMM PacTBOPOB:
MaccoBasi JOJIsl BEIECTBA B PaCTBOPE, MOJISIpHAst KOHLIEHTpalus. HacelllieHHbIEe U
HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucrannoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMHUHU. 3aKOH COXPAHEHHSI MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAILICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

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

OOpatumMbie U HEOOpaTUMbIE peakiui. XuMudeckoe paBHoBecue. Koncranra
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOLIUME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutnyeckas auccornuainusi. CuibHbIE W ClIa0ble DJIEKTPOJIMTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHST W BOCCTAHOBJICHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lioKEHUE TEPOKCUJA BOJOPOJAa B TMPUCYTCTBHUM KAaTaIM3aToOpa, MOJAEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckast xumMusi.

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

Bonopon. Ilomydenue, ¢uznueckue W XUMUYECKHE CBOMCTBA: PEAKIMU C
MeTaJJIaMU M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MoigyyeHus, (U3NUYEecKue H
XAMHUYECKUE CBOMCTBA. | alloreHoBOAOpObl. BaxkHenlmue KUCaopoacoaep amime
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoaa. @u3nUecKkue U XMMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

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

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTPUAbl. OKCHAbl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprmMeHeHune azoTta
U €r0 COeIMHEHM. A30THbBIE YTOOpEHNS.

®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.

VYrinepon, HaxoxJIeHWE B OpUpoJie. AJUIOTPOIHBIE MOIUDUKAIIY.
dusznyeckue M XUMHUUYECKHME CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepoxaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOku. [IpuMeHeHre MpOCThIX BEHIECTB, 0OPAa30BAHHBIX YTIEPOJOM, U €ro
COCIVHEHNH.

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

[Tonoxenne MetamwioB B [leproanveckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBA MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM  PsA  HampspkeHud  MmetawioB.  OOmume  crnocoObl
MOJTYYEHUSI METaJIJIOB: TUAPOMETAILTYPIHUsl, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DdJeMeHToB. Harpuit wu kanuii: mnonydeHue, ¢GU3MIECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COSAUHEHUM.

OOmas xapakrepuctuka MetawioB |IA-rpynmer Ileprogudyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHE, (U3HYECKUE U
XUMHUYECKUE CBOWCTBA, NMPUMEHEHHUE IMPOCThIX BEIIECTB M HX COCIUHECHUI.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



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

OOmasi xapakTepucThka MeTauioB 1o004HbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

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

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKUCIUTENbHbIE CBOMCTBA.

du3nyeckre U XMMUYECKHE CBOMCTBA JKeJie3a U ero coennuHeHuil. OKCuapl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

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

[Muuk: momydyeHue, (U3MUYECKUE U XHUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJA U TMIPOKCUA UHKA, TUAPOKCOKOMILIEKCHI HMHKA. [[puMeHnenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, M3YYEHHE KOJUIEKIMH «MeTaluibl M CIUIaBb», B3aWMOJCHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbI METAaJJIOB, B3aUMOJIEMCTBUE THJIPOKCUIOB AIIOMUHUA M ILHHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 33/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUAN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumMum B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CIOCOOBI MOMYYEHUsI BaXKHEUIIUX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOJIYYeHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpeapl U €ro IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ® 340poBbe uenoBeka. JlekapctBeHHble cpenctBa. llpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



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

Kocmernueckue u mapdromepHsie cpeictBa. bertoBas xumwus. [IpaBuna
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

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

XuMHs B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMEHHbBIE KOHCTPYKLIMOHHBIE MaTe€pUalibl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuainsl g 31eKTpOHUKU. HaHOTEXHOIOTUN.

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 pEaKLUUU, €CIH OJHO U3
BEILIECTB HMMEET NpUMECH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOJYKTa
pEeaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B PAcTBOpPE, JOJIM BbIXOAA MPOAYKTA PEAKIHUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpraHW4YeCcKoN XUMHuM B 11 Kjacce ocylIecTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSITHH, TaK U TMOHSITHH, MPUHATHIX B OTJAEIBHBIX
IPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHAJIW3, CUHTE3, KiacCu(PUKalus, NepUOIUIYHOCTh, HAOIIIOICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, NPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHbD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBa, HJICAJbHBIN Ta3,
(bu3nuecKue BeIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHs, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIEBOAbI, HYKJIEHHOBBIE KHCIOTHI, (PEepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
peCypchl.

TexHONIorus: XMMHUYECKas] MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
dbapmaneBTUYECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHAJIOB, J3JICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAaMOOTIPEICICHUIO; HAUTMYUE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTATBl OCBOEHUS TMpeaMeTa «XUMHS»  OTPAXKaIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpPMUPOBAHHOCTh OIbITA [MO3HABATEIIBHOM M TMPAKTUYECKON JAesTEeIbHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBXKEHUSI K 3aKOHY U IPABOIOPSJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBAXEHHUS K TPOIECCY TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



MHTEpeCa M [O3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUUM U 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 PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULNKA HPABCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 30poBOro U 0Oe3omacHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

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

MOHMMAHUSl LEHHOCTH TNpPaBWI HHAMUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

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

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY HM3YYEHHIO MPOEecCHil pa3IuiyHOTO pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymieli mpodeccuu W peanu3anud COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU IEI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMSI )KU3HU Ha 3eMJIE;

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 BPEH  OKPYXNKaAIOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH AKOJIOTHYECKON HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

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

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUSI 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJbl U UYEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3/JaHUM HOBOM 0a3pl MaTepUaIbHON KYJIBTYPhl, B PEUICHUH TI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
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, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIIOUCHHS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJla B paslU4HbIX cdepax mpodheccuoHaTIbHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIAMETHBIE) OOIICHAYYHBIE MOHATHUSA, OTPaKAOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleqoBaHue, HAOIIOJEHNE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHUE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE

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

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

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

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

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

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUN MPUEMBI JOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

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

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUHUSI B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHATH B MPOIIECCE MO3HAHUSI UCIIOIB3YEMbIE B XUMUKU CHUMBOJHUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peaKknuu — TPU PENICHUU YYCOHBIX IMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIC MOJIEIbHBIE MPEICTABICHUS ISl BBISIBIICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynupoBaTh LIETH U 3314l UCCIEAOBAHUS, UCIIOJIb30BATh MTOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUSA
YYEHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynbrar, (HhopMyIupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENI0BATENLCKOW U MPOEKTHOU
JEATEIIbBHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PpEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHEHHUIO pa3INYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HCTOYHUKAX UHoOpManuu (HAy4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIUpoOBaTh 3aMpPOChl U MPUMEHSITh Pa3IMYHbIE METO/bI MPU TOUCKE U
orbope wuHPOpMaNKMK, HEOOXOJUMOW [JI1 BBIMIOJHEHHS yYEeOHBIX 3a7ad
OIPEAECIEHHOTO THUIIA;

pUOOpeTaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpATh  ONTUMaJbHYIO  (GopMy  MpeACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOM TEMBI B XO/I€ TUAJIOTA /WU
JUCKYCCHUHU, BBICKA3bIBaTh UJIeH, POPMYITUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3EHTAlUeil pe3yJbTaTOB IMO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PaOOTHI MO HUCCIEAOBAHUIO CBOWCTB
U3y4aeMbIX BEUIECTB, peaInu3aluyd yueOHOro NpoeKTa, u GopMyJIUpPOBATH BHIBOJIBI
II0 Pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHMM ITyTEM COIJIACOBAHUS MO3ULUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOSATENFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavd, KOHTPOJHUPOBaThH M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENLCKUX 3aj7ad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIIITh CAaMOKOHTPOJIb JECATEIBHOCTA Ha OCHOBE CamMOaHalu3a Hu
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yabTAaThl OCBOCHUS MPOTPAMMBI 110 XUMUU HA yTIIyOIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEU(PUISCKUC
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
M0 OCBOCHMIO, HHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BHUJBI JACATEILHOCTH
MO TOJYYEHHUI0 HOBOT'O 3HAHUS M MPUMEHEHHIO 3HAHUN B PA3JIMYHBIX YYEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMsAX, CBA3aHHBIX C XUMHUEN. B
IporpaMMe 10 XHMHUH NPEAMETHBIE PE3yJIbTAaThl MPEACTABICHBI 10 TOJaM
V3YyUYEHUS.

10 KJIIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

c(OpPMHUPOBAHHOCTh MPEJCTABICHUI: O MECT€ M 3HAYEHHH OpPraHU4eCKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK M €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO



pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
NUIIEBOI 0€30MMaCHOCTH, B PAa3BUTUU MEIULMHBI, CO3JaHUHA HOBBIX MaTEpHANIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn PalMOHAIEHOTO
MPUPOAOIOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUSI U OOIIEH KYJIbTYpHI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM CPENE;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUYECKUN DJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
obojoyka aroma, S-, P-, d-aToOMHbBIE OpOWTAIM, OCHOBHOEC M BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs aTOMHBIX OpOuTaned, HWOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCIIECHUS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOJAEpKAIME OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuogmueckuit 3axkoH J[. M. MennmeneeBa, Teopus CTPOEHUS OPTaHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
Y TpEBpalICHUS DBHEPrUM TP XUMUYECKUX pEeaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUsI IPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKHUX SIBICHHI; MPEICTABICHUS
O MEXaHU3Max XWMHUYECKHMX pEaKLUi, TEPMOJMHAMHYECKHMX M KHUHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(aKTOJOTMYECKHE CBEACHHS O CBOMCTBaX, COCTaBe, MOJYYEHUH U OE€30IacCHOM
UCIIOJIb30BaHUU BaXXHEHMIIMX OPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NESTENIbHOCTH ~ 4YelloBeKa, OOIMMX  HAay4YHbIX  OPHUHLIMIAX  XUMHYECKOIrO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TepepabOTKU HePTH);

c(OpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh MX B3aWMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLIME MOHSITHUS MpPU
OMMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJII COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHMUYECKUX
BELLECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  MOCPEACTBOM  COCTABJICHMS



AIIEKTPOHHOTO OanaHca »dTUX pEeaKkIuil, peakuuii HOHHOro oOMeHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUIA;

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

c(hOpPMHUPOBAHHOCTh YMEHUMN: YCTAaHABJIMBATH MPUHAJICKHOCTh H3YUYEHHBIX
OPraHMYECKMX BEIIECTB MO HX COCTaBY M CTPOCHHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, JdaBaTh KM Ha3BaHUA IO CHUCTEMaTHUYECKON
Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHWS JJIA OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATWICHIJIMKOb, (eHos, (QopMaibIeTrull, aneTaabIerujl, aleToH, MypaBbHUHas
KHCTIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAs, OJICMHOBAs, TAJIbBMUTHHOBAS KUCIIOTHI,
TJIMLWH, aJlaHuH, MajibTo3a, (PYKTO3a, aHWIWH, JUBUHUJ, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHe);

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

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIIOJOKCHHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa mist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BELIECTB OT X COCTaBa U CTPOCHMUS;

cOPMHPOBAHHOCTh ~ YMEHHMM  XapakTE€pU30BaTh  COCTaB, CTPOEHHE,
bU3MYeCKue M XUMUYECKHE CBOWCTBA TUIMYHBIX NPEICTABHTENCH pPa3TMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IIUKJIOATKAHOB, AJIKCHOB, aJIKAJMCHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXJYy HUMH  ypaBHEHUSMHU
COOTBETCTBYIOIIUX XMMHYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(OpPMHPOBAHHOCTh YMCHHS TOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKLMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCTUHEHHUI OT
KPaTHOCTH ¥ THITa KOBAJICHTHOW CBSI3HU (G- M -CBSI3H1), B3AUMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu MU
MPaKTUYECKOE MPUMEHEHUE NPOAYKTOB MepepadboTKH;

c(OPMUPOBAHHOCTH BIJIAJICHUSI CHUCTEMON 3HAHUN O €CTECTBEHHO-HAayYHBIX
METOJIaX MO3HAHMs — HAOJIOJIEHUH, U3MEPEHUH, MOJEIUPOBAHUH, IKCIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;



chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICITUTEIBLHON JEATeIbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CJICJACTBEHHBIX CBA3CH — JJIS U3Yy4YCHUS
CBOMCTB BEUIECTB U XUMHUYECKUX PEAKIIMIL;

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

chOpPMHUPOBAHHOCTh YMEHUM: TMPOBOJUTH PACUETHl IO XUMHUYECKUM
dbopMylilaM U ypaBHEHUSIM XUMHUUYECKUX PEAKIMil C UCIOIb30BaHUEM (PU3UYECKUX
BEJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMHUYECKOU
dbopMysbl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSIM XMMUYECKHUX DJIEMEHTOB,
MPOJYKTaM CrOpaHMUs, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  IMOCHEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOW JIEATENILHOCTH YEJOBEKa, CBSI3aHHOM C mepepaboTkon
BEILIECTB, UCMOJb30BaTh MOJIYYEHHbIEC 3HAHUS TSl IPUHSTUSL TPAMOTHBIX PEIICHUN
npo0JieM B CUTYaIlUsIX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUNA DKCIEPUMEHT (TIOIydeHHEe W W3yYeHHE CBOMCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBbIE PEAKIHUU YIIIEBOJOPOJOB pAa3MYHBIX KIACCOB U
KHUCJIOPOJACOJICPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/1ad O PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM MpaBUI
O0e3omacHoro oOpamlieHusi ¢ BellecTBaMU M J1a0OpaTOpHBIM 00OpPYIOBaHUEM,
dbopMyIMpoBaTh IIEb HUCCJCAOBAHMS, NPEICTABIATH B pasIuyHON Gdopme
pe3yabTaThl SKCHEPUMEHTA, aHAIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBuUia SKOJOTHYECKH 11e71eCO00pa3HOTO MOBEJEHUS B OBITY U
TPYJOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouien
MIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO JEUCTBUS HA >KHUBBIE OPTraHU3MBbI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbIci nokasarens [1JIK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHUS] OPTaHMYECKUX BEIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKHU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh, YMEHUUW: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBOM nHpopManuu, IHTepHET U apyrue), KpUTUYECKU



aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, epepadbarpiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1aueH.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHudeckas
XUMUSD OTPAKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUATHLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJbBI, O MECT€ M 3HAUCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEYEHUH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJIOTMYECKOW, DHEPreTUYECKON U MHUIIEBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEPUAJIOB, HOBBIX
HMCTOYHUKOB SHEPruU, B OOECICUCHHM PAllMOHAIBHOIO MPUPOAOIOIL30BaHuUs, B
GbopMUPOBAHUM MHUPOBO33PEHUST M OOIIEH KyJIbTyphl YEJIIOBEKa, a TaKXKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 3JI0POBBIO U TPUPOJIHOMN

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

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOHMTAIN, OCHOBHOC U
BO30YXKIEHHOE COCTOSHHMS aToMa, THOpHAM3alds aTOMHBIX OpOHuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPHUIATEIILHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJ€HTHAs, WOHHAsA, MeETAJUIMYECKas, BOJOPOJIHAs),
KpUCTAUTMYECKasi PEIIETKA, XUMHUYECKas peakius, pacTBOpP, JJIEKTPOIUTHI,
HEDJICKTPOJIMUTHI, JJICKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBHUTEb, TEIJIOBOK 3 dekT
XHMHUYECKON peakiuu, CKOPOCTh XUMUYECKON peaKiMu, XMMUYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS AICKTPOJMTHUUYECKOW IUCCOLMAIUU, TMEePUOAUICCKUM
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpeBpaICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJWYECKUHN S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHMs, JIiekKalueé B OCHOBE TMOHHMAaHUS
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEACTaBICHUS] O CTPOSHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJACTABICHUS O MEXaHW3Max XHUMHUYECKHUX
peaKkiuii, TEPMOJAMHAMHUYECKHUX M  KHHETUYECKHX 3aKOHOMEPHOCTSAX  HUX
MPOTEKaHMS, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTHYECKHE CBEJICHHS O CBOWCTBAX, COCTaBe, IMOJYyUYCHUH W 0€30MacHOM
WCIIOJIb30BAaHUU BAKHEHIIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOMN
NEATETLHOCTH  YeJOBeKa, OOMUWX  HAYYHBIX  NPUHIUIAX  XHMHAYECKOTO
MIPOU3BOJICTBA;



c(hOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHHMsI MCIOJB30BATh XUMHUYECKYI0 CHUMBOJUKY MJif
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOU CBsI3U (KOBaJeHTHas,
WOHHAs, METaJUIMYecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKpPETHOT'O BEILECTBA;

c(OpPMHPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUMA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ YMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU IO PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(P(EeKTy peakiuu, W3MEHEHUIO
CTETNICHEH OKHCIICHHUS OHJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTaju3aTopa W
JIPYTHE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPUH I Kiaccuukanuu
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKITU;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMbBICI NEPUOANUECKOTO 3aKoHa /JI.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
U TIPOTHOCTHYECKYIO (DYHKITUU;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—4ETBEPTOTO MEPHUOIOB
[Tepuonnueckoit  cucremsl  JI.MI.  MeHneneeBa,  uWCOONb3ys  MOHSTHUSA
«IHEPreTUYECKHE YPOBHN», «IHEPreTUYECKHE MOIYPOBHH», «S-, P-, d-aTOMHBIE
opOuTanm», «OCHOBHOE U BO30YXAEHHOE JHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHHS] CBOMCTB XMMHUYECKHX JJIEMEHTOB U HX
coequHeHUM no mnepuojmaMm U rpynnaMm Ilepuonnueckon cucremsr J[. U
MenpeneeBa, BaJIeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
WX JIEKTPOHHBIX 000JI0YEK;

cOPMHPOBAHHOCTh YMCHMI: XapaKTEpH30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIAaccoB,  TOATBEPKIATh
CYILLIECTBOBAHME T€HETUYECKON CBSA3M MEXIYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

C(OPMUPOBAHHOCTh YMEHHUS PACKpPBIBATh CYUIHOCTh: OKHCIHTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUN MOCPEICTBOM COCTaBICHUS AJIEKTPOHHOIO OanaHca
TUX PEAKUUH; peakiuil MOHHOTO OOMEHa MyTEM COCTaBJIEHUS HMX TOJHBIX U



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

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHYECKUX PEaKIHUA ¢ YYETOM HMX SHEPreTUUECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBUCHUMOCTH OT pPa3IM4HBIX
(bakTOpOB, a TaKkKe XapaKTep CMEIIECHUS XUMHUUECKOTO PAaBHOBECHS T10] BIUSHHEM
BHEIIHUX Bo3AeiicTBuil (mpunuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIUICHHOTO IOJYYEHHs CEPHOW KHCIOTHI, aAMMHAKa,
oOIIMe HayyHble MPUHLMIBI XUMUYECKMX MPOU3BOJICTB; LIE€JIECO00PA3HOCTD
INPUMEHEHUSI HEOPTraHWYECKUX BELIECTB B MPOMBIIIIEHHOCTH U B OBITY C TOYKHU
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUS SIBICHUNW NpUpPOJIbl — HAOJIOJEHUE, H3MEpPEHUE, MOJEINPOBAHNUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHUS MPU SKCIIEPUMEHTAIILHOM HCCIEA0BAaHUM BEILIECTB
U 108 OOBSCHEHUS XHMHYECKUX SIBJIICHUW, HMMEIOIIUX MECTO B MPUPO/E,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOM KU3HY;

Cc(OPMUPOBAHHOCTh YMEHHUS BBISBIISITH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MOHATUSIMUA M TPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1€€ 0OCO3HAHHOIO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHl: C HCHOJb30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BelecTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO U3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaKkIuy; 3HAYEHUS BOJOPOJHOrO IOKA3aTeslsl PacTBOPOB KHUCIOT M IIEJIOYEU C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJIWYECTBA BEIIECTBA)
IPOJYKTa PEAKLMH, €CJIM OJHO M3 UCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJaHO B U30BITKE
(MMeeT TpHUMECH); AOJM BbIXOJA MPOJAYKTa pEaklUUH; OOBEMHBIX OTHOIICHHUM
ra3os;

Cc(OPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IIAHUPOBAaTh U TPOBOAUTH
XUMUYECKUNA  JOKCIEpUMEHT  (MPOBEJACHHWE  pEaKluid  HOHHOTO  OOMEHa,
MOATBEPKICHUE KAUECTBEHHOIO COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEAECIICHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOINBIO WHAMKATOPOB, W3YyYECHHE BIIHSHMUSI
pa3nuuHbIX  (AKTOPOB Ha  CKOPOCTh XUMHYECKOM  pEaKkIuH, perieHue
DKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metaey u  «Hemerambsy) ¢
coOIoIeHHEM TIPaBUII OE30MacHOr0 OoOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
o0opynoBaHueM, (QOpMyIUpOBaTh LE€lb HCCIEAOBAaHUSA, INPEIACTaBIATh B



paznu4HON (opMe pe3yibTaThl IKCIEPUMEHTA, aHAJIU3UPOBATh W OIEHWBATH UX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIaTh TTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocynoi u jabopatopHbiM OOOpyAOBaHMEM, OOpalIeHHs C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIHSMHU IO BBHINOJHEHUIO JAaOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH I€JIECOO0Pa3HOT0 TIOBEACHHS B OBITY W TPYIOBOM
JESATEIPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HPUPOIHON
cpeabl W JOCTHUXKEHHsS €€ YCTOMYMBOIO pAa3BHUTHS, OCO3HABATh OIMACHOCTh
TOKCUYECKOTO JEUCTBUS HA KUBBIC OPTAaHU3MBbI ONPEACIEHHBIX HEOPTaHUYECKHUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMHUYECKON MH(POpMaINK B pa3IMUHbIX UCTOYHUKAX (HayyHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOi nH@popMaluu, IHTepHET U apyrue), KpUTUIECKU
aHAIM3UPOBaTh XUMHUYECKYIO0 MH(]OpMaIuio, nepepadbaTsiBaTh €€ U HUCIOIb30BaATh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Kourpoubnbie IIpakTuyeckue

n/n NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoTshI

Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH

Hpez[MeT OpFaHHqCCKOﬁ XUMHUHU. TeOpI/IH https://chem_eqe_sdamqia_ru/

1.1 CTPOCHHS OPraHUYECKUX COCTUHCHUIN A. 8 https://resh.edu.ru/subject/29/10/

M. Bytneposa http://expert.itmo.ru/labs_chemistry
Hroro mo pazueny 8
Pa3znea 2. YrieBoaopoabl

IIpeaCIbHBE YIICBONOPOML — ATKAHI https://chem-ege.sdamagia.ru/

2.1 ’ 5 https://resh.edu.ru/subject/29/10/
[HKII0a]IKaHBL http://expert.itmo.ru/labs_chemistry
HenpenenbHbie yrieBogopoOIbl: aaIKEeHbI, https://chem—eqe.sdam_qia.ru/

2.2 14 1 https://resh.edu.ru/subject/29/10/
ANTKA/INCHDL, alKHHbI http://expert.itmo.ru/labs_chemistry

https://chem-ege.sdamagia.ru/

2.3 ApoMaTHdecKue yriieBoJI0POIbI (apeHBI) 8 https://resh.edu.ru/subject/29/10/

http://expert.itmo.ru/labs _chemistry
[IpupoaHbIE UCTOYHUKH YTIIEBOIOPOIOB https://chem-ege.sdamgia.ru/

2.4 5 4 https://resh.edu.ru/subject/29/10/
11X TiepepadoTka http://expert.itmo.ru/labs_chemistry

https://chem-ege.sdamagia.ru/

2.5 ["a;moreHpON3BOIHBIC YTIICBOIOPOJIOB 4 1 https://resh.edu.ru/subject/29/10/

http://expert.itmo.ru/labs chemistry
Hroro 1o pasneny 35



https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/10/
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https://resh.edu.ru/subject/29/10/
http://expert.itmo.ru/labs_chemistry
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https://resh.edu.ru/subject/29/10/
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https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/10/
http://expert.itmo.ru/labs_chemistry
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/10/
http://expert.itmo.ru/labs_chemistry

Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

https://chem-ege.sdamgia.ru/
3.1 Crouptbl. DeHon 11 1 https://resh.edu.ru/subject/29/10/
http://expert.itmo.ru/labs chemistry

KapOoHuIbHBIE COeTMHEHHS: aTbICTUIbI https://chem-ege.sdamgia.ru/
3.2 1 KeToHbI. KapOOHOBBIE KUCITOTHI. 21 1 https://resh.edu.ru/subject/29/10/
Cnoxubie 3¢upsbt. JKupsbl http://expert.itmo.ru/labs_chemistry
https://chem-ege.sdamgia.ru/
3.3 VrieBoasl 9 1 https://resh.edu.ru/subject/29/10/

http://expert.itmo.ru/labs chemistry

Hroro no pasneny 41

Pa3nen 4. A3oTcoaepikaiye opranudeckue coelMHeHus

https://chem-ege.sdamgia.ru/
4.1 AMMHBI. AMUHOKHUCIIOTHL. belku 12 1 2 https://resh.edu.ru/subject/29/10/
http://expert.itmo.ru/labs chemistry

Hroro no pazgeny 12

Pa3nes S. BbicOKOMOJIEKYJISIDHBIE COCIMHEHUS

https://chem-ege.sdamgia.ru/
5.1 BBICOKOMOJEKYIISIpHBIC COSTMHEHUS 6 1 https://resh.edu.ru/subject/29/10/
http://expert.itmo.ru/labs_chemistry

Hroro no pasneny 6

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 102 3 0



https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/10/
http://expert.itmo.ru/labs_chemistry
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/10/
http://expert.itmo.ru/labs_chemistry
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/10/
http://expert.itmo.ru/labs_chemistry
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/10/
http://expert.itmo.ru/labs_chemistry
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/29/10/
http://expert.itmo.ru/labs_chemistry

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne i/ Konrtpoabnbie IIpakTnueckue
NporpamMmbl Bcero o0pa3oBaTe/bHbIe Pecypchl
padoTshI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue atoma. Ilepuognueckuit )
https://resh.edu.ru/subject/29/11/
3akoH u [lepuoanueckas cuctema -
1.1 R 9 https://chem-ege.sdamagia.ru/
e SICMCHTOB . XL http://expert.itmo.ru/labs _chemistry
Meunneneena
CTDOCHIE BEIECTBA https://resh.edu.ru/subject/29/11/
1.2 M p 5 ' 11 1 https://chem-ege.sdamgia.ru/
HOTOODPA3He BEILCECTB http://expert.itmo.ru/labs_chemistry
https://resh.edu.ru/subject/29/11/
1.3 XUMUYECKUE PEaKIUH 19 1 3 https://chem-ege.sdamgia.ru/
http://expert.itmo.ru/labs _chemistry
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
https://resh.edu.ru/subject/29/11/
2.1 Hemeramisl 31 1 3 https://chem-ege.sdamagia.ru/
http://expert.itmo.ru/labs _chemistry
https://resh.edu.ru/subject/29/11/
2.2 MeTansl 23 1 2 https://chem-ege.sdamagia.ru/
http://expert.itmo.ru/labs chemistry
Wroro no pazneny 54
Pasznea 3. Xumus u KM3HL
3.1 MeToabl MO3HAHUS B XUMHHU. XUMUA 9 https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://chem-ege.sdamgia.ru/
http://expert.itmo.ru/labs_chemistry
https://resh.edu.ru/subject/29/11/
https://chem-ege.sdamgia.ru/
http://expert.itmo.ru/labs_chemistry
https://resh.edu.ru/subject/29/11/
https://chem-ege.sdamgia.ru/
http://expert.itmo.ru/labs_chemistry
https://resh.edu.ru/subject/29/11/
https://chem-ege.sdamgia.ru/
http://expert.itmo.ru/labs_chemistry
https://resh.edu.ru/subject/29/11/
https://chem-ege.sdamgia.ru/
http://expert.itmo.ru/labs_chemistry
https://resh.edu.ru/subject/29/11/

U )KHU3Hb

https://chem-ege.sdamagia.ru/

http://expert.itmo.ru/labs chemistry

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102



https://chem-ege.sdamgia.ru/
http://expert.itmo.ru/labs_chemistry

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3y4eHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

[Ipenmer u 3HaueHue
OPraHUYeCKON XUMHH,
IPEJICTaBICHUE O
MHOT000pa3uu
OpraHUYECKUX
COCIMHEHUN

04.09.2023

https://resh.edu.ru/subject/lesson/6149/start/170388/

DJNEKTPOHHOE CTPOEHUE
aToMa yriepoja
(ocHOBHOE U
BO30YKIEHHOE
coctosiHus). BaneHnTtHbie
BO3MO>XHOCTH aToma
yriaepojaa

XuMuYeckas CBSI3b B
OpPTaHHYECKHUX
COCTUHEHUSIX.
MexaHu3Mbl
o0OpazoBaHUs
KOBaJICHTHOM CBSI3U,
crocoObl pa3pbiBa
CBsI3eM

06.09.2023

08.09.2023

https://chem-ege.sdamgia.ru/

https://chem-ege.sdamgia.ru/

Teopus crpoeHus
OpraHUYECKUX

11.09.2023

https://chem-ege.sdamgia.ru/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/

coequHenuii A. M.
byrneposa

Bunel uzomepun:
CTPYKTYpHasi,
MIPOCTPAHCTBEHHAS.
DneKTpoHHBIE AP HEKTHI
B MOJIEKYJIax
OpraHHYECKUX
COEIMHEHUN

13.09.2023

https://chem-ege.sdamgia.ru/

[Ipencrasnenue o
KJIaCCU(UKALIUN U
cucTeMaTHyecKast
HOMEHKJIaTypa
(IUPAC) opranndeckux
BCIIIECTB

Knaccudukarms
peakuuii B
OpraHUYECKON XUMUHU

15.09.2023

18.09.2023

https://chem-ege.sdamgia.ru/

https://chem-ege.sdamgia.ru/

Cucrematuzanuus u
000011IeHrEe 3HAHU I10
TEME

20.09.2023

https://chem-ege.sdamgia.ru/

AJKaHBI:
TOMOJIOTHYECKUH P,
obmas popmyna,
HOMEHKJIaTypa U
U30MEPHUSL, FNEKTPOHHOE
Y TIPOCTPAaHCTBEHHOE
CTPOEHHUE MOJIEKYJ

22.09.2023

https://resh.edu.ru/subject/lesson/6151/start/149993/

10

duznueckue n

https://resh.edu.ru/subject/lesson/6151/start/149993/



https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/

XAUMHUYECKUE CBOUCTBA
AIKAHOB

25.09.2023

11

HaxoxaeHue ankaHoB B
npupoe. CriocoOsl
MOJIYYCHUS U
MIPUMEHEHHUE aJTKAHOB

27.09.2023

https://resh.edu.ru/subject/lesson/6151/start/149993/

12

[ukoankansl: o0mas
dopmyua,
HOMEHKJIaTypa
U30MepHs,
0COOEHHOCTH CTPOCHHUS
Y XMMUYECKUX CBOMCTB,
CIIOCOOBI MTOJTyYEHUS U
pUMEHEHHE

29.09.2023

https://chem-ege.sdamgia.ru/

13

Pemenne pacu€THbIx
3aJa9 Ha OTpeeTICHHe
MOJIEKYJIAPHOMI
bopMmybl
OpPraHUYecKOro
BEIIIECTBA I10 MACCOBBIM
JIOJISIM aTOMOB
AJIEMEHTOB, BXO/ISIINX
B €T'0 COCTaB.
Cucremaruzanuus u
00o011eHue 3HaHUH 10
TeMe

02.10.2023

https://chem-ege.sdamgia.ru/

14

AJTKEHBI:
TOMOJIOTHYECKUH P,
obmas popmyna,

04.10.2023

https://resh.edu.ru/subject/lesson/5412/start/212563/



https://resh.edu.ru/subject/lesson/6151/start/149993/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/5412/start/212563/

15

16

HOMEHKJIATypa,
3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYII.
CTpyKTypHas u 1uuc-
TpaHC-U30MEpUs
AJIKEHOB
®dusnueckue u
XUMUYECKHUE CBOKCTBA
ankeHoB. [IpaBumno
MapkoBHHMKOBa

CriocoObl nostyyeHust u
IPUMEHEHHE AJIKEHOB

06.10.2023

09.10.2023

https://resh.edu.ru/subject/lesson/5412/start/212563/

https://resh.edu.ru/subject/lesson/5412/start/212563/

17

[IpakTnyeckas pabora
Ne 1 o Teme
"TTonryueHue 3TUIEeHA U
M3y4EHUE ero CBOMCTB"

11.10.2023

https://resh.edu.ru/subject/lesson/5412/start/212563/

18

Pemenne pacu€THbIx
3aJa4 Ha OIpeeIcHHE
MOJIEKYJIIPHOM
bopMyIibl
OpPraHUYECKOT O
BELIECTBA

13.10.2023

https://resh.edu.ru/subject/lesson/5412/start/212563/

19

AnKaaneHsl:
COIIPSIKEHHBIE,
W30JIUPOBAHHBIC,
KYMYJIHMPOBaHHBIE.
OcoOeHHOCTH
3JIEKTPOHHOTO

16.10.2023

https://resh.edu.ru/subject/lesson/5412/start/212563/



https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/

CTPOCHUS

20

XHUMHYECKUE CBOMCTBA
CONPSKEHHBIX TUECHOB

18.10.2023

https://resh.edu.ru/subject/lesson/5412/start/212563/

21

CriocoObl nostyueHust u
pUMEHEHHE
aJIKaINCHOB

20.10.2023

https://resh.edu.ru/subject/lesson/5412/start/212563/

22

23

AJKUHBIL:
TrOMOJIOTHYECKUH P,
obmas ¢popmyina,
HOMEHKJIaTypa,
3JIEKTPOHHOE U
POCTPaHCTBEHHOE
CTPOCHHUE MOJIEKYII,
¢du3nveckre CBOMCTBa

XUMHUYECKHE CBOWCTBA
AIKUHOB

23.10.2023

25.10.2023

https://resh.edu.ru/subject/lesson/5412/start/212563/

https://resh.edu.ru/subject/lesson/5412/start/212563/

24

KauectBeHHbIe peakuyun
Ha TPOUHYIO CBS3b

27.10.2023

https://resh.edu.ru/subject/lesson/5412/start/212563/

25

26

CnocoOsl nonydeHus u
NpUMEHEHHE aJIKHHOB

Perenue 3agau:
pacy€Thl O YpPaBHEHUIO
XUMUYECKON peaKiuu

08.11.2023

10.11.2023

https://resh.edu.ru/subject/lesson/5412/start/212563/

https://resh.edu.ru/subject/lesson/5412/start/212563/

27

CucreMaTusaims u
000011IeHrE 3HAHUM 110
TEME

13.11.2023

https://resh.edu.ru/subject/lesson/5412/start/212563/

28

ApeHsr:
TOMOJIOTUYECKUU PSAI,

15.11.2023

https://resh.edu.ru/subject/lesson/4775/start/150494/



https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/

29

30

31

obmras popmyina,
HOMEHKJIaTypa.
DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI
OeH30J1a ¥ TONIY0JIa, UX
¢du3nueckue cBOMUCTBa

XHUMHUYECKHE CBOMCTBA
ApPCHOB: pCaKIINH
3aMCIICHUA

XUMHYEeCKHE CBOMCTBA
apCHOB: PeaKIuu
MIPUCOCTUHCHHSI,
OKHCJIEHHE T'OMOJIOI0OB
OeH301a

Ocobennoctu

XUMHUYECKHUX CBOMCTB
CTHpOJIA

17.11.2023

20.11.2023

22.11.2023

https://resh.edu.ru/subject/lesson/4775/start/150494/

https://resh.edu.ru/subject/lesson/4775/start/150494/

https://resh.edu.ru/subject/lesson/4775/start/150494/

32

Pemenne pacu€THbIx
3aJa4 Ha ONpeeIcHHE
MOJIEKYJIIPHOM
bopMmybl
OpPraHUYECKOT 0
BELIECTBA

24.11.2023

https://chem-ege.sdamgia.ru/

33

CrniocoOslI nosydeHus u
pUMEHEHHE apeHOB

27.11.2023

https://resh.edu.ru/subject/lesson/4775/start/150494/

34

T'eHeTnueckas cBsI3b
MEX]ly pa3InYHbIMU
KJIaccaMu

29.11.2023

https://chem-ege.sdamgia.ru/



https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://chem-ege.sdamgia.ru/

YTJIEBOAOPOIOB

35

PacuéTrl 1o
YpaBHEHUSIM
XUMHUYECKUX PEAKLUM.
Cucremarusanuus U
000011IeHNE 3HAHUI 110
TeEME

01.12.2023

https://chem-ege.sdamagia.ru/

36

37

38

39

40

41

[IpuponHsb1i ras.
[TomyTHbIe HEdTSIHBIE
rassl

Kamennslii yroias u
IPOAYKTHI €T0
nepepadboTKu

Hed1p 1 ciocoOwr eé
nepepadoTKH.
IIpumeHeHune
IPOJYKTOB
nepepadoTku HePTH
['eneTnueckas cBA3b
MEXy pa3TUIHBIMU
KJIaccaMu
YTIJIEBOAOPOIOB
l"anorenonpousBoHbIE
YTJI€BOAOPOIOB:
3JIEKTPOHHOE CTPOEHHUE;
pPEaKIMU 3aMeIeHHs
rajoreHa

JlelicTBue mienodel Ha
rajoreHIpoU3BOAHbIE.

04.12.2023

06.12.2023

08.12.2023

11.12.2023

13.12.2023

15.12.2023

https://resh.edu.ru/subject/lesson/6148/start/170461/

https://resh.edu.ru/subject/lesson/6148/start/170461/

https://resh.edu.ru/subject/lesson/6148/start/170461/

https://chem-ege.sdamgia.ru/

https://chem-ege.sdamgia.ru/

https://chem-ege.sdamgia.ru/



https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/

BzaumoaerictBue
TUTAJION€HAJIKAHOB C
MargveM U [MHKOM

42

Cucremarusanuus U
000011IeHNE 3HAHUI 10
pazzaeny
"Yraesogoposr"

18.12.2023

https://chem-ege.sdamgia.ru/

43

44

KonTponpsHas padora
0 TeMe
"VrneBonopoast"

IIpenenvHbIC
OJHOATOMHBIE CITUPTHI:
TOMOJIOTUYECKUU P,
obmras popmyia,
CTPOEHUE MOJIEKYJI,
U30Mepus,
HOMEHKJIATypa,
KIlaccU(pUKaus,
dbuznueckue cBoicTBa

20.12.2023

22.12.2023

https://chem-ege.sdamgia.ru/

https://resh.edu.ru/subject/lesson/4769/start/150550/

45

XUMHYECKHE CBOMCTBA
MpeACIIbHBIX
O/IHOATOMHBIX CIIUPTOB

25.12.2023

https://resh.edu.ru/subject/lesson/4769/start/150550/

46

47

CrniocoOslI nosydeHus u
pUMEHEeHHE
OJTHOATOMHBIX CITUPTOB

[Ipocteie aupsi:
HOMEHKJIaTypa 1
HU30MEpHs,
0COOEHHOCTH

27.12.2023

29.12.2023

https://resh.edu.ru/subject/lesson/4769/start/150550/

https://chemege.ru/ximicheskie-svojstva-

spirty/



https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://chemege.ru/ximicheskie-svojstva-spirty/
https://chemege.ru/ximicheskie-svojstva-spirty/

bU3HYECKUX U
XUMHUYECKUX CBOUCTB

MuoroaromMusbie
CIIUPTHL:
STUJIEHTJIMKOJIb U

https://chemege.ru/ximicheskie-svojstva-

48 JIMIEPUH, UX 10.01.2024  spirty/
buzndeckue u
XUMUYECKHUE CBOKCTBA
CriocoObI mosryueHust 1
49 IIPUMEHEHUE https://chemege.ru/ximicheskie-svojstva-
MHOT'0aTOMHBIX 12.01.2024  spirty/
CIIUPTOB
DeHO: CTpOEHUE
50 MOTeKYIbL, pH3HTICCKHe https://resh.edu.ru/subject/lesson/5727/start/150577/
cBoicTBa. TOKCHUYHOCTH 15.01.2024
denona
XHUMHUYECKHE CBOMCTBA https://resh.edu.ru/subject/lesson/5727/start/150577/
>1 denona 17.01.2024
Crnoco0bl nosyyeHus u https://resh.edu.ru/subject/lesson/5727/start/150577/
52 nprUMeHeHue GpeHona 19.01.2024
[IpakTuueckas pabora
No 2. Pemienue
53 9KCHEPUMEHTATBHBIX 99 01.2024 https://resh.edu.ru/subject/lesson/5727/start/150577/
3az1a4 no teme "CrnupTsl
U GeHoIbI"
Cucremarusanus u
54 0000111eHIe 3HAHUI 110 94.01.2024 https://resh.edu.ru/subject/lesson/5727/start/150577/

TEMC



https://chemege.ru/ximicheskie-svojstva-spirty/
https://chemege.ru/ximicheskie-svojstva-spirty/
https://chemege.ru/ximicheskie-svojstva-spirty/
https://chemege.ru/ximicheskie-svojstva-spirty/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/

55

56

57

AnbAETUAB U KETOHBI:
AJIEKTPOHHOE CTPOCHUE
KapOOHHUIILHOH TPYIIIIHI;
TOMOJIOTHYECKHUE PSIbI,
obmas popmyna,
U30MEpHUs U
HOMEHKJIaTypa

Anbpaeruapl 1 KETOHBI:
(du3HYecKue CBONCTBA;
peaKIuu
MIPUCOCTUHECHHUS
Peaknyu oKucCIeHHS U

Ka4CCTBCHHBIC pCaKIIUKU
AJIbACTHUA0B U KCTOHOB

26.01.2024

29.01.2024

31.01.2024

https://resh.edu.ru/subject/lesson/5727/start/150577/

https://resh.edu.ru/subject/lesson/4776/start/150604/

https://resh.edu.ru/subject/lesson/4776/start/150604/

58

Crioco0bI moryueHust
aIbJETUIOB U KETOHOB

02.02.2024

https://resh.edu.ru/subject/lesson/4776/start/150604/

59

OIHOOCHOBHBIE
HpeneNbHEIE
KapOOHOBBIEC KUCIIOTHI,
0COOEHHOCTH CTPOCHHUS
UX MOJIEKYIT

05.02.2024

https://chemege.ru/karbonovye-kisloty/

60

61

Nsomepus u
HOMEHKJIaTypa
KapOOHOBBIX KUCIIOT, UX
¢buznueckue cBoicTBa

XUMHYEeCKHE CBOMCTBA
MpEAETbHbBIX
OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

07.02.2024

09.02.2024

https://chemege.ru/karbonovye-kisloty/

https://chemege.ru/karbonovye-kisloty/



https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://chemege.ru/karbonovye-kisloty/
https://chemege.ru/karbonovye-kisloty/
https://chemege.ru/karbonovye-kisloty/

62

Oco0eHHOCTH CBOMCTB
MYPaBbHHOMN KHCIIOTBI.
MHuoroo6pasue
KapOOHOBBIX KUCIIOT

12.02.2024

https://chemege.ru/karbonovye-kisloty/

63

64

65

Oco0OeHHOCTH CBOICTB:
HENPEICTbHBIX U
apoMaTHYeCKHUX
KapOOHOBBIX,
JTUKapOOHOBBIX,
TUAPOKCUKAPOOHOBBIX
kuciot. IIpencrasurenn
BBICILINX KapOOHOBBIX
KHCIIOT

[lonsTue o
IIPOU3BOJHBIX
KapOOHOBBIX KUCIIOT

CriocoObI nostyueHust u
pUMEHEHHE
KapOOHOBBIX KHCIOT

14.02.2024

16.02.2024

19.02.2024

https://chemege.ru/karbonovye-kisloty/

https://chemege.ru/karbonovye-kisloty/

https://chemege.ru/karbonovye-kisloty/

66

CrnosxHble 3(upsl:
TOMOJIOTUYECKUU P,
obmas popmyina,
U30MEepHs U
HOMEHKJIaTypa

21.02.2024

https://chemege.ru/slozhnye-efiry/

67

duznueckue n
XAUMHUYECKUE CBOWCTBA

3¢upoB

26.02.2024

https://chemege.ru/slozhnye-efiry/

68

Pemenne pacu€THbIx
3aJa4: 0 yPaBHEHUIO

28.02.2024

https://chemege.ru/slozhnye-efiry/



https://chemege.ru/karbonovye-kisloty/
https://chemege.ru/karbonovye-kisloty/
https://chemege.ru/karbonovye-kisloty/
https://chemege.ru/karbonovye-kisloty/
https://chemege.ru/slozhnye-efiry/
https://chemege.ru/slozhnye-efiry/
https://chemege.ru/slozhnye-efiry/

69

70

71

72

73

XUMHYECKON PEAKIIUH,
Ha oNpeJelIeHue
MOJIEKYJIIPHOU
bopMyIBI
OpraHUYECKOIo
BEILIECTBA

[IpakTrueckas padboTa
No 3. Pewienue
9KCTIIEPUMEHTAIBHBIX
3aj1a4 1o TemMe
"KapOOHOBBIE KUCIIOTHI.
Crnoxuble 3¢upsr”

Kupsl: ctpoenue,
buzndeckue u
XMMHYECKHE CBOMCTBA
(rumponus)
OCoOEHHOCTH CBOICTB
JKUPOB, COAEPIKALIUX
OCTaTKHU HEMpPEeAEIIbHBIX
JKUPHBIX KUCIIOT. JKupbl
B IIPUPO/IE

Mpgb11a kak conau
BBICIIINX KapOOHOBBIX
KHUCIIOT, UX MOIOIIEE
neuctaue. Iloustue o
CHUHTETHYECKHX
MOIOIIIUX CPEJICTBAX
(CMO)

I'enernueckas cBs3b

01.03.2024

04.03.2024

06.03.2024

08.03.2024

https://chemege.ru/slozhnye-efiry/

https://resh.edu.ru/subject/lesson/5952/start/150631/

https://resh.edu.ru/subject/lesson/5952/start/150631/

https://resh.edu.ru/subject/lesson/5952/start/150631/

https://chem-ege.sdamgia.ru/



https://chemege.ru/slozhnye-efiry/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://chem-ege.sdamgia.ru/

YTJIEBOJOPOAOB U
KHCIJIOPOJICOACPIKAIIIX
OpraHWYECKUX BEIECTB

11.03.2024

74

Pacuértrl o
YpaBHEHUSIM
XUMHYECKHUX PeaKui

13.03.2024

https://chem-ege.sdamagia.ru/

75

76

77

78

79

80

CucreMaruzauus u
000011IeH1Ee 3HAHUHN 110
TEME

OO01mas xapakTepucTHKa
YIJIEBOJIOB U
KJaccuukanms
YTJI€BOJ0OB (MOHO-, IH-
U TI0JICaxapu/ibl)
Monocaxapums:
dbuznyeckue cBoicTBa U
HAXO0XJICHUE B IPUPOJIE

[IpuMeHeHue roKO3bl,
e€ 3HaueHUE B
JKU3HEACATSIbHOCTH
opraHusma

Hucaxapunpl: caxaposa,
MaJIbTO3a U JIaKTO3a.
Haxoxnenue B mpuponae
Y NIPUMEHEHUE
JIACAXAPUJIOB
[Tonucaxapupr:
CTpOECHUE
MaKpOMOJIEKYJI,

15.03.2024

18.03.2024

20.03.2024

22.03.2024

01.04.2024

03.04.2024

https://chem-ege.sdamagia.ru/

https://chemege.ru/uglevody/

https://chemege.ru/uglevody/

https://chemege.ru/uglevody/

https://chemege.ru/uglevody/

https://chemege.ru/uglevody/



https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chemege.ru/uglevody/
https://chemege.ru/uglevody/
https://chemege.ru/uglevody/
https://chemege.ru/uglevody/
https://chemege.ru/uglevody/

dusnueckue u
XMMHYECKHE CBOMCTBA,
pUMEHEHHE

81

TTonsTue 00
I/ICKYCCTB CHHBIX
BOJIOKHAX

05.04.2024

https://chemege.ru/uglevody/

82

Pemienue pacueTHbIX
3a/1a4 Ha OIpeziesieHue
JIOJIA BBIXOJ1a MPOIYKTa
peaKkiu ot
TEOPETUUECKHU
BO3MO>KHOT'O

08.04.2024

https://chem-ege.sdamgia.ru/

83

84

85

Cucremarusanuus U
000011IeHKE 3HAHUI 110
pasnerny

KonTponsHas pabora
10 TEMeE
"Kucnopoacoaepxarniue
OpTaHHYECKHE
coequHeHus"

AMUHBL:
KJIacCU(pUKanus,
CTpOEHHE MOJIEKYI,
obmas popmyna,
HU30MEpHsI,
HOMEHKJIaTypa U
dbuznueckue cBoicTBa

10.04.2024

12.04.2024

15.04.2024

https://chem-ege.sdamgia.ru/

https://chem-ege.sdamgia.ru/

https://chemege.ru/aminy/

86

XUMHUYECKUE CBOMCTBA
annpaTUIECKUX aMUHOB

17.04.2024

https://chemege.ru/aminy/



https://chemege.ru/uglevody/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chemege.ru/aminy/
https://chemege.ru/aminy/

87

AHWIIUH: CTPOCHUE
AHWINHA, 0OCOOEHHOCTH
XUMHYECKHX CBOMCTB
aHWJIMHA

19.04.2024

https://chemege.ru/aminy/

88

CriocoObI nostyueHust u
pUMCHEHHE
anudaTHIECKUX aMHHOB

22.04.2024

https://chemege.ru/aminy/

89

AMHHOKHCIIOTHI:
HOMEHKJIATypa 1
u3oMepus, pusnyeckue
cBoiicTBa. OTACILHBIC
MIPEACTABUTENH O
aMHHOKHCJIOT

24.04.2024

https://chemege.ru/aminokisloty/

90

XUMHYEeCKHE CBOMCTBA
aMHHOKHCIIOT, UX
OHOJIOrYecKoe
3HAYEHUE
amMuHokucior. CHHTE3 U
TUAPOIIU3 TN THIO0B

26.04.2024

https://chemege.ru/aminokisloty/

91

benku xak npupoaHbIe
MOJIUMEPBI; CTPYKTYPBI
0enKoB

27.04.2024

https://www.yaklass.ru/p/biologia/

92

93

XUMHYECKHE CBOUCTBA
O€eIKOB

A3zoTcoaepikaiue
TETEPOLMKINYECKUE
COETUHEHMUSI.
HyxnennoBbie
KHUCJIOTBI: COCTaB,

03.05.2024

06.05.2024

https://www.yaklass.ru/p/biologia/

https://www.yaklass.ru/p/biologia/



https://chemege.ru/aminy/
https://chemege.ru/aminy/
https://chemege.ru/aminokisloty/
https://chemege.ru/aminokisloty/
https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-17330/khimicheskie-veshchestva-v-kletke-16040/re-16dbf5c6-269d-4e58-898d-40de7e27b725
https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-17330/khimicheskie-veshchestva-v-kletke-16040/re-16dbf5c6-269d-4e58-898d-40de7e27b725
https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-17330/khimicheskie-veshchestva-v-kletke-16040/re-16dbf5c6-269d-4e58-898d-40de7e27b725

CTPOCHHUE U
Ouosiornyeckas poib

[IpakTuyeckas pabora
Ne 4. Pemienune

94 zzﬂc:zing::;:anmx https://chemege.ru/testy-organika-zadanie-
" 08.05.2024 13/
A3oTcoaepxaiiue
OpraHUYecKHue
coenuHeHus"
[IpakTnyeckas pabora
Ne 5. Pemienue
o5 FKCHICPUMEHTATILHBIX https://chemege.ru/testy-organika-zadanie-
JALETTIO TEME 13.05.2024 13/
Pacno3naBanue
OpraHUYEeCKUX
coequHeHui"
KonTponbnas pabota
9% FZ::;:[:Zz[epmamHe https://chemege.ru/testy-organika-zadanie-
15.05.2024 13/
OpraHUYEeCKHe
coeqnueHusa”
OCHOBHBIE TOHATHUS
XHMUH
97 izlec;fsz{oigl;yﬁiﬁzzz https://chemege.ru/testy-organika-zadanie-
17.05.2024 13/
WX CHHTE3a —
MOJIMMEpU3AIUs U
TTOJTUKOHICHCAITHS
98 [Tnactmacchl. https://chem-ege.sdamgia.ru/



https://chemege.ru/testy-organika-zadanie-13/
https://chemege.ru/testy-organika-zadanie-13/
https://chemege.ru/testy-organika-zadanie-13/
https://chemege.ru/testy-organika-zadanie-13/
https://chemege.ru/testy-organika-zadanie-13/
https://chemege.ru/testy-organika-zadanie-13/
https://chemege.ru/testy-organika-zadanie-13/
https://chemege.ru/testy-organika-zadanie-13/
https://chem-ege.sdamgia.ru/

Yruimzauus u
nepepadoTKa MIacTuKa

20.05.2024

99

DnacToMepsl:
HaTypaJbHbII
CUHTETHYECKUE
Kay4dyku. Pe3una

22.05.2024

https://chem-ege.sdamagia.ru/

100

Bomokna:
HaTypaJbHEIE,
HCKYCCTBEHHBIE,
CHHTETHYCCKUE.
[Tomumepst
CIIELINAILHOTO
Ha3HAYEHUS

24.05.2024

https://chem-ege.sdamgia.ru/

101

[IpakTnyeckas pabora
Ne 6. Pemenue
AKCIIEPUMEHTAITLHBIX
3a7a4 1o TeMe
"Pacno3HaBanue
IUIACTMAacC Y BOJOKOH"

https://chem-ege.sdamgia.ru/

102

0O00011eHne "
CUCTEMAaTHU3aLHs
M3Y4YEHHOT0 MaTepuaa
110 TeMe
"BBICOKOMOJIEKYIISIPHbBIE
coenuHeHus"

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102

https://chem-ege.sdamgia.ru/



https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/

11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara udposBbie
w/n Tema ypoka Beero Kontpoasnbie IIpakTuyeckue fa[3yqennﬂ :)lﬁ;)l:ll;OBaTeJIbele
padoThI padoTsbI pecypes:
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1
aneMeHT. M30Torsl
5 CrtpoeHue 3J1eKTPOHHBIX 000JI0U€K aTOMOB, 1
KBaHTOBBIE YUCIIA
3 Krnaccudukanus XuMHYECKHUX 3JIEMEHTOB (S-, 1
p-, d-, f-a;1eMeHTHI)
4 Pacrnipenienenuie 31eKTpOHOB 110 ATOMHBIM 1
opOuTaIIM
DneKTpOHHbIE KOH(UTYpAIN AaTOMOB
5 AJIEMEHTOB B OCHOBHOM U BO30YKXAEHHOM 1
COCTOSIHUH
6 DNeKTpOHHbIE KOH(UTYpaIli HOHOB. 1
DNeKTPOOTPUIIATETFHOCTh
[Tepuonnueckuii 3akoH u [leprnoanueckas
7 cucTeMa XMMU4eckux 3meMeHToB . 1. 1
MeneneeBa, CBA3b C COBPEMEHHOM TEOPHUEN
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
3 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX HMU 1
MPOCTHIX U CIOKHBIX BEUIECTB MO IPYIIAM U
Tepuoiam
9 CucremaTu3aius 1 0000IIeHNe 3HAHUH IO 1




TEMC

10

11

12

Bunnl xumuueckoii cBsa3u. MexaHu3MEbl
00pa30BaHMs KOBAJICHTHOW CBSI3H.
Bonopoanas cBsa3b. MexmolieKysipHbie
B3aNMMOICHCTBUSI

BaneHTHOCTH U BaJIEHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b JICKTPOHHON CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUX: COCTAB U HOMCHKIJIATypa

13

BemectBa MoneKyasspHOTO U
HEMOJIEKYJISIPHOTO CTpOeHHUs. THIb
KPUCTANIMYECKUX PEIIETOK U CBOMCTBA
BEILIECTB

14

15

16

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
[IpencraBienne o KOJUIOUIHBIX pacTBOpPax

HctrHHBIE paCTBOPBI: HACBILLIEHHBIE U
HEHACBIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CrniocoObl BbIpaKeHUsI KOHLIEHTPAIIH
pacTBOpoB

17

Pemrenue 3amay ¢ uCoIb30BaHUEM [HOHATHHA
"MaccoBas 107151 paCTBOPEHHOTO BemecTna',
"MossipHast KOHUEHTpaus'"

18

19

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEILECTB

CI/ICTeMaTI/BaI_II/I}I u O606IJ.I€HI/IC 3HAHUH 110
TEMC




20

21

22

KonrponsHas padora o temam "Crpoenue
atoma. [leproauueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHUYECKUX
anemenTtoB JI. 1. Menaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BeniecTs"”

Krnaccudukanus XuMHYECKUX pEeaKIui B
HEOPraHWYECKOM M OpraHuYeCKON XMMHUU.
3aKOH COXpaHEHHUsI MaCChl BEILIECTB; 3aKOH
COXPaHEHUs U TIPEBPAIEHUS SHEPTUU TTPU
XAMUYECKHUX PEaKIUIX

TernoBbie 3P HEKTH XUMUYECKAX PEAKIIHIA.
Tepmoxumuyeckne ypaBHEHUS

23

24

25

Beruucnenus no ypaBHEHHUSIM XUMHYECKUX
peaKkuui ¥ TepPMOXUMHUYECKUM YPABHEHUSAM
CKopocTh XMMHUYECKOH peakuuu, e€
3aBHCUMOCTH OT Pa3IHyuHbIX (PaKTOPOB.
Karanus u xaTanuszaropsl

I'omoreHnHsie 1 TCTCPOTCHHLIC pCAKIINU

26

27

28

[IpakTuueckas padbora Ne 1 o Teme
"BnusiHue pa3nuyHbIX GaKTOpOB HA
CKOPOCTb XUMUYECKON peakiuu"

OO6partuMble 1 HEOOpaTUMBbIE PEAKLIUH.
XUMHYECKOE PaBHOBECUE
IIpakTuyeckas padora Ne 2 o Teme

"BausiHue pa3nuyHbIX (GaKTOpPOB Ha
10JIO)KEHNE XUMHUYECKOTO PAaBHOBECHS"

29

DnexTpoiauTHdecKas auccoruanus. CUibHbIe
1 ciabpie AMeKTpoauThl. CTeneHb




JUucconranumn

HNonnoe npousseaeHue Boapl. Cpeaa BOIHBIX

30 pactBopoB. Bomopoanslii mokazatens (pH)
pacTBopa

31 I'maponus coneit. Peakiuu, nmpoTekaronume B
pacTBopax MEKTPOIUTOB
[IpakTuyeckas padora Ne 3 o Teme

32 "XUMHYEeCKHE peaklui B pacTBOpax
3JIEKTPOJIUTOB"
OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC

33 peaknuu. BakHelue OKHCITUTENN U
BOCCTaHOBUTEIHU

34 MeTo/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DNEKTPOIN3 PACTBOPOB U PACILIIABOB
BEILIECTB

36 Pemrenue 3a1a4 pa3InyHbIX THIIOB

37 Pemenne 3a1a4 pa3nu4HbIX TUIIOB

38 Cucrematusanus 1 0000IIIeHNE 3HAHUH 11O
Teme "XuMuueckue peakiuu'

39 KonrtponbHas pabora o Teme "Xumuueckue
peakuun"
[Tonoxenue Hemeramios B [lepuoanueckoit

40 cUCTEME XUMHUYECKUX 31eMeHToB /. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aTomoB. Pu3nYeCcKre CBOMCTBA HEMETAJIOB

41 AnnoTponusi HeMeTaJuIoB (Ha IpuMepe

KHCIIOpoJia, cephl, hocdopa u yrieposaa)




Bopopona: nony4yenue, pusndeckue u

42 XUMHYECKUE CBOMCTBA. [ 'uipuIbI
["anmoreHsl: HAXOXKICHHUE B IPUPOJIC, CIIOCOOBI

43 MoNy4YeHus1, GU3NIECKUE U XUMHUYECKHUE
CBOICTBA
l"anorenoBonopoasl. Baxkneiue

44 KHCJIOPOJICOACPIKAIITNE COCTUHECHUS
TaJIOTeHOB
JlabopatopHble ¥ MPOMBIILIIEHHBIE CIIOCOObI

45 noJtyueHus rajmoreHoB. [Ipumenenue
TaJIOrTeHOB M UX COSIUHEHUIA
[IpaxTuueckas padora Ne 4. Pemenue

46 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
"T"anorensr"
Kucnopon: nabopatopusie u

47 MTPOMBIIIIJICHHBIC CIIOCOOBI TTOTYUICHHS,
¢u3nueckre U XxuMuyeckue cporicta. O30H.
[IpumeHneHne KUCIopoia U 030Ha

48 OKCHIBI U TIEPOKCH/TBI

49 Pemenne 3a1a4 pa3nuyHbIX TUIIOB
Cepa: Hax0XJIEHHUE B MPUPOJIC, CITOCOOBI

50 MOJTyYeHUsI, PU3HUICCKUE M XUMUICCKHEC
CBOICTBA

51 CepoBonopo, Cyabhuabl

59 Kucnopocoaepkaiiue COeMHSHHS CEPHI.
Oco0eHHOCTH CBOMCTB CEPHON KUCTIOTHI

53 [IpakTuueckas padora Ne 5. Pemenue

JKCIIEPUMEHTAIbHBIX 331a4 1o Teme "Cepa u




eé coequuenus"

A3oT: HaXO0XIACHUEC B IIpUPOAC, CIIOCOOBI

54 MoJy4YeHus1, GU3NIECKUE U XUMHUYECKHUE
CBOMCTBAa. AMMMAK, HUTPUJIBI

55 Kucnoponcoaep:xaiiue coequHeHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KHCIOTHI

56 [TpumeHeHne a30Ta M €ro COSANHEHU.
A30THBIE yI0OpEeHUS
docdop: HaXOKAECHUE B IPUPOJIE, CIOCOOBI

S7 MoJTy4YeHHs, GU3NIECKUE U XUMHUIECKHUE
cBoricTBa. @ochuast u hochun

58 Oxcunsl hocdopa, pochopconepxaine
kucnotel. Conu pocopHOI KUCTOTHI

59 [Tpumenenue pochopa 1 ero coeAMHEHU.
dochopubie ynoOpeHus
[IpakTuueckas padora Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 33134 110 TeMe "A30T U
dbocdop u ux coenuHeHus "
VYraepo: HaX0XEHUE B IPUPO/IE,

61 AIJIOTPOIIHbIE MOAUPUKALNY; GU3NUECKUE U
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE

62 Oxcun yriepoaa(ll), okcua yrinepona(1V),
yroJibHasi KUCI0Ta U €€ CoNu

63 Pemrenue 3a1a4 pa3InyHBIX THITOB
Kpemuuii: HaxoxaeHue B pupo/Jie, CocoObl

64 MoJTy4eHus1, GU3NUECKUE U XUMHUYECKHUE
CBOMCTBA

65 Oxcun kpemuusi(1V), kpeMHuEBast KUCIOTA,




CHJIMKAThI

[IpumeHeHre KpeMHHUS U €ro COCTMHEHUH.

06 Crexi1o, ero noyy4eHue, BUAbl CTEKIIa

67 Pemenue 3amay pa3aMvHBIX THIIOB

68 CucremaTu3aius 1 0000IIeHUEe 3HAHUH TI0
teme "Hemeramibr"

69 Kontponbnas padota nmo teme "HemeTamibr"

70 AHanus pe3ynbTaToB KOHTPOJIbHOM padoThI,
KOppEeKLHsI OIINO0K
[Tonoxxenue metamios B [lepuogudeckoit

7 CUCTEME XMMHYECKHX JJIEMEHTOB.
OCOoOEHHOCTH CTPOCHUS SIEKTPOHHBIX
000JI09eK aTOMOB METAJJIOB

79 O6mue ¢pusznyeckue cBOMCTBa METAIIJIOB.
[IpuMeHEeHHE METAIIOB B OBITY U TEXHUKE

73 Cnnasel MetaiioB. Kopposust metanioB

74 Pemrenne 3ama4 pa3nuyHbIX TUIIOB
DAEKTPOXUMHUECKUA Psi/I HAMTPSKEHUH

75 MeTaioB. O6IIMe crocoObl MOMyUeHUs
METaJIJIOB
O6mras xapakrepructuka metayion |A-
rpynmsl [leproanueckoit cucTeMsr

76 XMMHYECKHUX 31EMEHTOB. HaTpuil n kanuii:
noJiydeHue, GU3NIecKue 1 XUMUIECKHEe
CBOWCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U
HUX COeIUHEHUN

77 OOm1as xapakrepucTtrka Metayuion |1A-

rpynnsl [leprnoanueckoil cucteMsl




XUMHUYECKHNX 3JIEMEHTOB. Maruuii u

KaJIBIIWI: TIOJTydeHue, GU3ndecKkue u
XMMHYECKHE CBOMCTBA, IPUMEHEHUE
MPOCTBIX BEUIECTB U UX COCTMHEHUI

78

79

80

JXKeEcTkocTh BOABI M CLIOCOOBI €€ yCTpaHEeHUs

ATIOMUHUI: TIONTy4YeHHe, PU3nYecKue u
XUMHUYECKHE CBOICTBA, TPUMEHEHUE

AMdoTepHbIE CBOMCTBA OKCHIA U
TUIPOKCHUIA ATIOMUHUS,
TUIPOKCOKOMITJIEKCHI aTFOMUHUS, HX
MIPUMEHEHNE

81

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

82

83

84

[IpakTuueckas pabora Ne 7. Pemenue
JKCIIEPUMEHTAIBHBIX 3aa4 110 TEME
"MeTaJibl TJIaBHBIX OArpynmn"

OO11ast xapakTepUCTHKa METaJIIOB
no0ouHbIX noarpymn (b-rpymm)
[lepuonnyeckoil cucTeMbl XUMHUUECKUX
3JIEMEHTOB

dusznyeckre U XUMHUUECKHE CBOMCTBA Xpoma
n €ro COCHHHCHHﬁ, HUX NPUMCHCHUC

85

Baxnerime coeTMHEHUs Maprasiia.
[TepmanranaT kayiusi, €ro OKMCIUTEIbHbIE
CBOICTBa

86

87

(I)HSquCKHe U XUMHUYCCKUC CBOﬁCTBa JKeiie3a
U ero coenuHenuil. [lonyyenue u
MPUMEHEHUE CIUIABOB KEJIe3a

du3znueckre U XMUMHUUECKHE CBOMCTBA MEIU U




€€ COCIMHECHNM, UX IIPUMECHEHUE

dusndyeckre ¥ XMMHUUECKHE CBOMCTBA OHMHKa

88 U €r0 COCIMHEHUH, UX IPHUMEHEHHE.
I'mapOKCOKOMILIEKCHI INHKA
[IpakTrueckas padota Ne 8. Permenue

89 AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"MeTtasipl TOOOYHBIX TTOATPYIIT"

90 Pemenue 3ana4 pa3nuyHbIX TUIIOB

01 O06o0mIeHne 1 cUCTeMaTU3aIMs H3YYeHHOTO
Marepuania o teme "Mertanibr"

92 KontposbHas padora mo teme "Mertamibr"

93 AHanus pe3ynbTaToB KOHTPOJIbHON paboThI,
KOppEeKLHsI OIINO0K
Ponpb xumun B obecrieyeHuN yCTOWIHUBOTO

94 pa3Butus yenoseuectsa. [lonstue o
Hay4YHBIX METOJaX UCCIIEI0BAaHUS BEIIECTB
HayuHble mpUHIUIIBI OpraHU3aIH

95 XMMHMUYECKOTO IIPOU3BOICTBA.
[TpomblIIIEHHBIE CITOCOOBI MOTYYEHHS
Ba)KHEHUIIINX BEIIECTB

96 XUMUYECKOE 3arpsI3HEHUE OKPYIKAIOLIEN
CpEbl U €0 MOCIEACTBHUS

97 XHMHS U 310pOBbE YEIIOBEKA.
JlexapcTBEHHBIE CpeICTBA

08 Xumus nuum. Pons xumun B o0ecrieyeHun
MUILEBOM 6€30M1aCHOCTH

99 Kocmernueckue u napromepHbie CpeICTBa.

BriTtoBasg xumug




XuMus B CTPOUTENLCTBE. BakHelue

100 CTPOUTEIBHBIE M KOHCTPYKIIMOHHBIS 1
MaTepHuabl

101 XUMHS B CEIIBCKOM XO3SICTBE. 1
Opranudveckrie 1 MUHEPATBHBIC yIOOPEHUS

102 CucreMaruzanys 1 00001IeHe 3HAHUHI 110 1

TEMC

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

e Xumus, 11 xmacc/ I'abpuensa O.C., OctpoymoB WN.I'., Craakos C.A.,

JIéBkuH A.H., AKIHMOHEPHOE 00I111eCTBO «3naTenbCcTBO
«IIpocBenienue»
1. Tabpuensu O.C., OctpoymoBa W.I'., CnaaxoB C.A.. Xumus. 10 kiacc.
VYyeonuk. YrayOnéuueii  ypoBenb: — M.: IlpocBemenue, 2023
2. T'abpuensa O.C., OctpoymoBa WN.I'., CnaaxoB C.A.. Xumus. 11 kmacc.
Yuebnuk. Yruyonéuueii  ypoBenb: — M.: Ilpocemenune, 2023

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

1. I'abpuensa O.C., OctpoymoB WN.I'.. HactonbHast kuura yuurtens. Xumus 10
kiacc.- M.: Jlpoda, 2004

2. T'abpuensn O.C., OctpoymoB WN.I'. Xumus 10 wimacc. Meroaumdeckoe
nocobue. — M. Jlpoda, 2001.

3. Tabpuensa O.C., OctpoymoB W.I'.. Opranudeckas XuUMHS B TeCTax,
3amavax, ynpaxkuenusx. 10 kimacc. — M. IIpoda, 2003

4. Meroaudeckoe rmocoOue Jisi yIUTeNs K 3aBEPIIEHHON MPEeIMETHON JIMHUU
yaeObnukoB O. C. ['abpuensna u gp. «Xumus. 10 kmacey, «Xumus. 11 kmacey.
Yrnyonéunsiit ypoens (aBTopsl O. C. I'abpuensn, U. I'. Octpoymos, C. A.
Crnaakos).

5. Metonuueckue mnoypouHble pekoMmeHaaruu. 10 kmacc. YrinyOn€HHbIN
ypoBeHb (aBTopbl O. C. I'abpuensu, U. I'. Octpoymos, A. H. JI€skun, C. A.
Crnaakos).

6. Metonuueckue mnoypouyHble pekoMmeHmanuu. 11 kmacc. YrinyOn€HHbIN
ypoBeHb (aBTopbl O. C. I'abpuensu, U. I'. Octpoymos, A. H. JI€skun, C. A.
Crnankos).

7. Tabpuensa O.C., JlsicoBa I'.I'., Bemenckas A.I'. HacrtombHas kHHTa
yuutens. Xumus 11 knace. B nByx yactsx,- M.: [lpoda 2001.

8. Tl'abpuensa O.C., OctpoymoB W.I'. Xumms 11 xmacc. Merogudeckoe
nocobwue. -M. [poda,2001.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. http://www.alhimik.ru TIlpencraBiensl cheayromme pyOpPUKH: COBETHI
aOUTYpUEHTY, YYMTENI0 XWUMHH, CIPABOYHHUK (O4YeHb OoJiblias MmoadopKa
TAOJINI] U CIIPABOYHBIX MATEPUAIIOB), BECENasi XUMHUSI, HOBOCTH, OJUMITHAIbI,
KyHCTKaMepa (MHOTO HHTEPECHBIX HCTOPUYECKHUX CBEIICHHI).

2. http://www.hij.ru/ XKypuan «Xumust ¥ 5KM3Hb» 3aHUMATEJIbHO PacCKa3bIBaeT
O UHTEPECHOM B HAyKe U MUPE, B KOTOPOM MbI KHBEM.



3. http://chemistry-chemists.com/index.html Dnexrponnsrii xypHan « XuMHUKH
U XUMHUS», B KOTOPOM IMPEACTABICHBI HHTEPECHBIC OIBITHI 110 XUMHH,
MO3BOJISIONINE YBIICUb yUAIIUXCS SKCIIEPUMEHTAITLHON YacThIO MPEIMETa.

4. http://c-books.narod.ru BeceBo3MoskHast TUTEpaTypa Mo XHMHH.

5. http://1september.ru/ B sxypHaiie npeacTaBieHO 00IbIIOS KOJUIECTBO padOT
y4aluxcsi, B TOM YHCIIe pPabOT UCCIIEI0BATEIBLCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii  IIKOJIbHBIN
TIOPTAJI CO CCBUIKaMHU Ha 00pa30BaTe/IbHbBIC CAUThI 110 XUMUH.

7. www.periodictable.ru COopHuK cTareli 0 XHMHYECKHX JJIEMCHTaX,
WLTFOCTPUPOBAHHBIN OMMCAHUEM SKCIICPUMEHTOB.

8. http://resh.edu.ru/ Poccuiickass 37eKTpoHHas IIKOJa, B  KOTOPOWi
MIPE/ICTABICHBl HHTEPAKTUBHBIE YPOKH 0a30BOr0 ypOBHS ISl ydeHUKOB 8—11
KJIACCOB C WCIOJBh30BAHUEM BHJICOPOIMKOB, WHTCPAKTHUBHBIX 3aJaHUN U
ynpaxkHenuit, 3D-monenei.

9. http://www.chemnet.ru Tlopran QyHAAMEHTAIEHOTO  XUMHYECKOTO
oOpazoBanusi Poccun, KOTOpBI BKJIHOYAET COBOKYIHOCTh MH()OPMAIMOHHBIX
pecypcoB 1o xumMuu (0O0pa3oBaHHE, HayKa, TEXHOJOTHUS ), pelIaeT mpodiaemMy
OBICTPOTO M HAJEKHOTO JIOCTyHa K OTEYECTBEHHBIM M 3apyOeHBIM
MHPOPMAITMOHHBIM caiiTaM 1o XUMHH. COJEpKUT MHOTO BHICOJCKIUN K
KypcaMm OpraHH4YeCcKOW U 00IIei XUMHUH.

10. http://fcior.edu.ru Tlpoekt ¢enepaabHOro IEHTpa HHGOPMAIMOHHO-
oOpazoBarenbHbiX pecypcoB (DILMOP) nHampaBien Ha pacnpocTpaHEHHE
DIIEKTPOHHBIX 00pa30BATEIbHBIX CEPBHUCOB IO BCEM MPEIMETHBIM 00JaCTsM.
Bxitouaet TecThl, pacu€THBIC 3a1a4n

11. https://chem-ege.sdamgia.ru/ OGpa3oBaTenbHbIi MOPTAJ JJIs MOATOTOBKH K
IK3aMeHaM

12. https://resh.edu.ru/subject/29/10/ Poccuiickas 31eKTpOHHAS IIKOJIa

13. http://expert.itmo.ru/labs_chemistry Komnexius BUPTYaJIbHBIX
71a00paTOPHBIX pabOT

14. https://sochisirius.ru/ Oopa3soBarenbhblii eHTp «CHupuyc"

Hcnoab3yemoe odopynoBaHme HeHTpa €CTeCTBEHHO-HAYYHOM
HanpaBjeHHOCTH «Touka pocTa»:
1. [Mudposas nabopaTtopus y4eHUYECKast («YTneBogopoab»,

«Kucnoponconepxxamue OpraHM4EeCKUE COECOUHEHUsD», «A30TCOAEpIKaIue
opraHudeckue coeauHeHus», l10knacc, «Teopermyeckne OCHOBBI XHMHW,
«Heopranuueckast Xumusi», « XuMus 1 xu3Hb» 11 kmacce).

2. ludpoBble  naTyuku:  DIEKTPONpoOBOAHOCTH, pH,  monoxeHus,
TEeMIIEpaTyphl, abCOJIFOTHOTO JaBJICHUS («YrneBonopoab»,
«Kucnoponconepxamue OpraHM4ecKue COCIUHEHUsD», «A30TCOAEpIKalue
opranudeckue coeauHeHus» 10kmace, «TeopeTrmdyeckne OCHOBBI XHUMHWY,
«Heoprannueckas xumus», «Xumus 1 )ku3Hb» 11 kiacce).



3. Becnl anektponnbie yueOHbie 200 r («<Heopranunueckass Xxumusi», « XuMHs U
KU3HBY, 11 Kitacc).

4. Habop w™ogeneldi aTOMOB /Jisi COCTaBJICHHUS MOJENIEH MOJEKYJI TIOo
OpraHnyeckoil u HeopraHuueckoil xumuu («TeopeTnueckue OCHOBBI
OpPraHHYeCcKON  XuUMHHM»,  «YTIeBoJopoae»,  «Kucimopoaconepxaiue
oprannueckue coenuHeHus» 10kiacc, «Teopernueckue OCHOBBI XuUMUN» 11
KJIace).

5. Kommiexkr mocyasl W 0O0OpyAOBaHUS JJisi YYEHUYECKUX OIBITOB
(«YrneBonmopoasl», «Kucnopoacoaepkanme OpraHM4ECKUE COCIUHEHUSD,
«A3oTrconepxkamue opranuyeckue coenuHeHus» lOknacc, «Teopermueckue
OCHOBBI XUMUN», «Heoprannueckas xumus», «XuMus ¥ ku3Hb» 11 Kiacc)

6. XUMHYECKUE PEAKTUBBI [JII YUYEHUYECKUX OMBITOB («YTIEBOIOPOIbI»,
«Kucnopoaconepxaine OpPraHUYECKUE COCIMHEHUS», «A30TCOAEpKaIIUe
opranuyeckue coeauHeHus» 10knacc, «TeopeTMueckue OCHOBBI XUMHUN»,
«Heopranuueckast Xumusi», « XuMus 1 xu3Hb» 11 kmacc)

7. Komneknumn:

- «IInactmaccely, «BonokHay («YriaeBoaopoabD», «BBICOKOMONEKYISPHBIC
coeauHeHus» 10xmacc).

- «Hed1p 1 mponyktel ee nepepadbotku», «TommuBoy», «KameHHbINH yroib u
IPOJYKTHI €T0 nepepadboTku» («YriaeBoaopo by, 10kmacc).

- «Metamwby, «YUyryn u cranp», «lllkana TBeprocTtu», «AITIOMHHUN
(«Heoprannueckas xumus» 11 kmacc).

- «Crexno u m3genus u3 crekina» («Heopranuueckas xumusy», «XuMHS H
*u3Hb» 11 Kimacc).

- «Munepasibl U TopHble TIOpoab» («Heopranumdeckas xumus», «XuMus H
*u3Hb» 11 Kimacc).

AOKYMEHT NOoArnnCAH
SNEKTPOHHOW NOAMUCLIO

CepTtudmkaTt: 68D64FF80F23AB2D2D1FAEDCFE8023C4
Bnapeneyu: Bunbtok Enena BnagnmuposHa
HenctButeneH: ¢ 12.05.2023 go 04.08.2024
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