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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oepnepanuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammuxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaiyy uX K OBICTPO MEHSIOIIUMCS YCJIOBHSIM KU3HHU B COLIMYME, a TaKKe IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» TMOIydaeT
NOAPOOHYI0  WHTEPHPETALUI0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIMMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(POPMAIIMOHHO-METOUYECKAsA, peaTu3alus KOTOpoW obecrneynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
pamMKax HTOTOBOH arrectaud B (OpMe E€IUHOr0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpelneseHue M CTPYKTYpHPOBAaHHE €ro IO 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 TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e N1aéT METOJMYECKYIO MHTEPIIPETALNIO LEJEH U 3a/1ad U3YUYEHHUs MpeIMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUSI OCHOBHOW 00pa30BaTeIbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaNpPEIMETHBIX, MPEIMETHBIX), a TaKXK€ 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 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOJTOTOBKH OO0YYarOUIUXCsl, BIOPABIIUX OMpeAeaEHHbIN Mpoduiib
oOy4eHMsl, B TOM YUCJIE C TIEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3anusax npodeccuonagbHoro oopasopanusa. 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
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo 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». [lpu onpeneneHun noaxo10B 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» COCTABJISIET COBOKYINHOCTb IPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
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
AJIEMEHTaX W CBOWCTBAaX UX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUsSI PEAKLU, pACCMAaTPUBAEMBIX 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 TOUKH 3PEHUSI DHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 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



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npo¢uias OoNbIIUI yAENbHbII BeCc OyleT UMETh OpraHuyecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
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 MpEIMETaMH, 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 3aKOHOMEPHOCTAX IPOTEKAaHUs XMUMUYECKUX PEaKLUH, O



XMMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 0OLINX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO MTOHUMaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUH 71 OOBSICHEHUS
KITIOYEBBIX HJIeH M MpoOJeM COBPEMEHHOW XWMHUH, NIl OOBSICHEHUS W
POTHO3UPOBAHMSI SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPHUPOIY;
TPaMOTHOTO pelIeHUs MPoOJIeM, CBA3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMUS,
aHallM3a U OIICHKH C TIO3UIIMHA YKOJOTHIECKON O€30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOU3BOJICTBEHHOW JICATCIHHOCTH YEIIOBEKAa, CBS3aHHOU C
XUMUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  MEpepadOTKOM
BEIIECTB;

e yIyOJIeHWE TPEACTaBICHHH O  HAYYHBIX  METOAAX  IO3HAHUA,
HEOOXOJUMBIX JUIsi MPUOOPETEHUST YMEHUU OpPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
IpUpOJIe, B MPAKTUYECKOM IEATETHPHOCTH U MMOBCEAHEBHON YKU3HHU.

B mnnane peamuzanuu mepBOOYEPEIHBIX BOCIHUTATEIBHBIX M PAa3BUBAIOIIUX
(GyHKUMNA LENOCTHOM CHUCTEMBI CpEJHEro oluero oOpa3zoBaHUs NpPH U3YYEHUHU
npeaMera «XuUMHUS» Ha  yrIyOJI€HHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
MpPUOOPETAIOT TAKKUE LIETU U 3a]]a4H, KaK:

e BOCHHUTaHME YOEXKAEHHOCTH B TIO3HABAEMOCTH SIBJICHHUW TPHUPOJIBI,
YBOXEHHUS K TIPOLIECCY TBOPYECTBA B OOJACTH TEOPETUYECKUX H
MPUKIAAHBIX HCCJIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHPOBO33PEHUSI,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTUE MOTHBALIMK K OOYYEHHIO M TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIMTAaHWUIO  HAa  OCHOBE  yCBOGHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e pa3BUTHE MO3HABATEIHHBIX MHTEPECOB, MHTEIIEKTYATBHBIX M TBOPUYECKUX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHUSI K CcaMOo0Opa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370pPOBBIO M TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (opmMupoBaHMe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
pa3BHUTHE YKOJIOTHUYECKOHN KyIbTYphI, MPUOOPETEHNE OTMBITa OOIIECTBEHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

OO1ee 4ncao 4acoB, MPEAYCMOTPEHHBIX ISl U3yUEHUsI XUMUU Ha yriyOJeHHOM
YpOBHE CpemHero obmiero odpasoBanusi, cocraBisser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HEeNIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHble BO3MOMKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSX. THUIMbl THOpUIU3AMK aTOMHBIX OpOHUTaeH
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpraHUYeCKUX COeAUMHEHUU. MOoJeKyasipHble U  CTPYKTYpHbIE  (HOPMYIIBL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl u30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o kinaccupuUKalMU OpraHuyeckux BeulecTB. lloHsTHe o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(nnaBnieHue, OOYTJMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMoornueckuil ps ankaHoB, o01Ias popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKaHOB, SP -
ruOpuau3aiusl aTOMHBIX opOuTanei yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
QJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKAaHOB.

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

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] alKeHOB, SP°-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U 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 IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaneHoB (CONpsKEHHbBIE, N30JIUPOBAHHBIE,
Kymyaupoganuvie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omonorudyeckuil psij alkuHOB, oOias GopMmysia, HOMEHKIaTypa 1
U30Mepusl. DJIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3alMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIIHUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMyia, HOMEHKIATypa U U30MEPHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIMIEM JEWCTBUHM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl OTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ 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 MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakumu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnons3oBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJIEBOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiIaccoB (0OecuBEYMBAHUE OPOMHON WM
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWMCTB, O3HaKoMjeHUEe ¢ KoJuiekuusamu «Hedpts» u «Yrosby», ¢
oOpa3ljamM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OoAHOATOMHBIE cnUpThl. CTpoeHHE MoOJIeKyd (Ha mpumepe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIMU 3aMEIIEHUs, JETUApPATALUHA, OKHUCICHHS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upsl, HOMeHKIaTypa U uzoMmepus. OcoOeHHOCTU (HUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHue o MexaHW3Me peakUuid HYKICOPUIBHOIO 3aMelIeHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzosibHOTO sAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



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:  pPEaKUUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M3oMepus n HoMeHknatypa. @u3ndyeckue CBOMCTBA
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KUCHOTHL. [loHATHE O NPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJIbMUTHHOBAsA, OJEHUHOBAS, JUHO/EBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW M
HIEJIOYHOM 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 yriaeBoaoB. Knaccudukanus yrieBoaoB (MOHO-, JH-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U aJIbJIETUAHON
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
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOIH3, MOdyYeHHEe >PHUpPOB 1eUToa03bl. [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 CIHPTA B aJIbJIETU] HA PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bI ¢ TwapokcuaoMm meau(ll), BzaumoneiictBue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUJIMH — TIPEACTaBUTEIbL aMHMHOB apoMaTudeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIHMSHUE TPYIIT aTOMOB B MOJIEKYyJie aHuInHA. OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudarthuueckux amMuHOB. l[loiydenue aHwinHaA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHble PEACTaBUTENIN O
AMUHOKHUCIIOT: TJIMIMH, ajaHud. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

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

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJE, JIeHaTypairus OETKOB IMPU HArpeBaHUM, IBETHBIC
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, CPEIHSST MOJIEKYIsIpHAas



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

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

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

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

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

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIIM ~ 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXO0XJIECHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakluMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOr0 BEIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB MJIM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 kiacce OCYUIECTBISETCS Yepe3 HCIOJIb30BAHHE KaK OOIIUX €CTEeCTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

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

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €JIMHULIBI U3MEPEHHUs, CKOPOCThb, DHEPrus,
Mmacca.

buonorus: kmerka, opraHu3M, OdKocucTeMa, Owocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



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

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHomorus: mUIIEBBIE TMPOAYKTHl, OCHOBBI DAlMOHAIBHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC YHCIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.UN. Menneneera. CB43b NEPUOIUYECKOrO 3aKOHA U [leproanuecKkor CHUCTEMBI
XAMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOHBIX BEIIECTB [0 TrpynonaM ¢ TIepuojaM. J3JHA4YEHUeE
nepuoauueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJEHTHOM CBsi3W. KpaTHble CBsi3u. BojopoaHass CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

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

[IpencraBiienrie 0 KOMIUIEKCHBIX coeAuHEHUs1X. COcTaB KOMIUIEKCHOTO UOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucteMax. MctuHHable pacTBOphl. [lpencraBinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. T pUBUATLHBIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUUYECKUX peakiusX. TernoBble 3Q(PEeKTh XUMUUYECKUX PEaKIUu.
TepMoXUMUYECKUE YPaBHEHUS.

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

OO6patumMble U HEOOpaTHUMbIEC peakIuu. XuMuueckoe papHoBecue. Koncranra
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOLIUME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

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

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAHOBUTENb. I[IpollecCchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUTMYECKUX PENIETOK, MPOBEICHNE PEaKIMil HOHHOTO OOMEHa, OnpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuuyeckast xumMusi.

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

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

["anorensl. Haxoxnenue B mpupoje, crnocoObl MoigyyeHus, (U3NUYEecKue H
XAMHUYECKUE CBOMCTBA. | alloreHoBOAOpOAbl. BaxHenmme KuciopoacoaepKaiime
COEIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBINUICHHBIE CIIOCOOBI TTOTYICHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



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

Cepa. Haxoxaenue B TpUpPOAE, CIOCOOBI MOJY4YCHHS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHUN.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI TMOJMy4YeHUs, (U3UUYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprmMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®docdop. Haxoxnenue B mpupoje, CrnocoObl MOTydeHHs, (GU3UYECKUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALIMY.
dusznyeckue M XUMHUUYECKHE CBOWCTBA TIPOCTHIX BEIIECTB, OOPa30BaHHBIX
yraepogom. Okcua yriepoxaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKu. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COECIUHEHUN.

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 MeTamioB B [leproandeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBA MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  meTtawioB.  OOmue  CrocoOsl
MOJIyYeHUS METaJIJIOB: TUAPOMETAILTYPTHS, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: mnonydeHue, ¢GU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEILIECTB U UX COCTUHEHUH.

OOmas xapakrepuctuka MetawioB |IA-rpynmer Ileprogudyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHE, (U3HYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUH.
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.



ATIOMUHWI: TTOTydeHue, (GU3nIecKre U XMMUIECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

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

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coequHeHuil. OKCUbl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

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

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

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

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUJIPOKCH/IA [IMHKA, THIPOKCOKOMIUIEKCHI IUHKA. [I[puMeHeHune
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KUCJIOPOJE, M3Yy4YEHUE KOJUIeKIMU «MeTtaiibl W CIUIaBbD), B3aUMOJICHCTBHE
MICJIOYHBIX M IIETOYHO3EMENIbHBIX METAJIIOB C BOJIOM (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpaMH KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
M KAaTHOHbl METAaJIOB, B3aUMOJECUCTBUE THIPOKCHUIOB ATOMHUHHS M IIMHKA C
pacTBOpaMM KHCIIOT U HIEJOYEH, pEelIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHun yCTOMUMBOIO pa3BUTUs dyenoBedyecTBa. [lonstue
O Hay4YHbIX METOAaxX IMO3HAHUS M METOJIOJOTUA HAY4YHOTO HCCIIEIOBAHUSI.
HayuHble npuHUIKNBI OpraHu3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbIlsIeHHbBIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOYyYEHUs] METAJIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpeapl U €ro IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
UCII0JIb30BaHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METUIIUHBI.



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

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIIOJIb30BaHUs MpenapaToB OBITOBOM XUMHUU B IOBCEIHEBHOMU
JKU3HU.

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

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuainsl g 3JeKTpOHUKU. HaHOTEXHOIOTUN.

PacuétHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PACTBOpE, JOJIM BbIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpPraHu4ecKorM xuMuM B 11 Kilacce ocylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMEeTax eCTECTBEHHO-HAYYHOTr'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICTMPOBAHUE.

du3nka: Marepus, MHUKPOMHpP, MAKpOMHp, aTOM, OJJEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUNA YPOBEHb,
BEILIECTBO, TelO, OO0OBEM, arperaTHOE COCTOSHHME BEIIECTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHu3M, dKocHcTeMa, brocdepa, MeTaboIN3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJIE3HBIE UCKOIMAeMble, TOTUIMBO,
pPECYPCHL.

TexHonorus: XUMUYECKasi MPOMBIIIIEHHOCTb, METAJUTYPIHs, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dhapmalieBTHUECKAS MIPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTh, HAHOTCXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUSA NpeaAMeTa «XHMHS» Ha YPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HATMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYyYaIOIIMXCA PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

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

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jarommxcss B MPOLIECCEe peaan3alud 00pa3oBaTEIbHONU JEATEILHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAJIBHBIX HOPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

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

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIN3E PA3IUYHBIX BUJIOB YYeOHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBOXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH W MPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUSA TOTO, 4YTO JAHHbIE HAyKU €CTb pE3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHanm3e MHPOPMAIMH O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHON OTEYeCTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

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

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

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro 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 TPaBUJl HWHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

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

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJE3HOW, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

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

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

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

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU IEI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHHUA TJI00aJBbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM, BIMSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOTHON cpelie, YMEHHsSI TPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33PEHHUS, 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 MaTEepUAIbLHON KYJIBTYpbl, B pEUIEHUH TI00ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 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 JJIs aHAIN3a U OOBSICHEHUS SBICHUN 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, UCCIIEIOBATEILCKOMN AEITEIbHOCTH;

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

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
HEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHeUU(PUKy METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleOBaHUE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

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

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA W YHUBEPCAIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIE AeiicTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

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

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEIIHBHOCTH 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;

BBHIOMpaTh OCHOBAHWS M KPUTEPUHM JJIA KJIACCH(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

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



peaknuu — TPU PEUICHUU YYEOHBIX IMO3HABATEIBHBIX M IMPAKTUYECKHX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOT'O MO3HAHUS BEIECTB U XUMHUYECKHUX
pEeaKUunii;

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

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO IUIAHUPOBAHUS W IPOBEIACHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynbrar, (HhopMyIupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIICIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHWKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpPEICTaBIICHNUS, KPUTUYECKHU OLICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbl MPU TMOUCKE U
orbope wuHpOpMaNKMK, HEOOXOAUMOW [T  BBINOJHEHHS yYE€OHBIX 3a7ad
OIPEAECIEHHOTO THUIIA;

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

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BAaTh HAyYHBIA S3BIK B KA4yeCTBE CpeAcTBa IMpu paboTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

UCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATJISITHOCTH.



KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/IaeMOM TEMBI B XO/I€ TUAJIOTA W/UIH
JUCKYCCHUH, BBICKA3bIBaTh UJI€U, (POPMYIUPOBATH CBOU MPEJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS NPEAJIOKEHHOM 3a/1a4u;

BBICTYNIATh C MpPE3EHTAUUEN pe3yJIbTaTOB IO3HABATEIBHOW JESITEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIIECAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaju3allii y4eOHOro MpoeKTa, U (HOPMyIHPOBATH BHIBOIbBI
10 PEe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MYyTEM COIIACOBAHMS MO3WLIANA B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATEIIbHO IIJIAHUPOBATh U OCYIIECTBIATH CBOK II03HABATEIBHYIO
JEeATEIbHOCTh, ompeneisis €€ Leau M 3aJa4d, KOHTPOJIMPOBaTb M IO Mepe
HEOOXOJAMMOCTA KOPPEKTUPOBATH MpEAjaraéMblid alroput™M JACHCTBUN IpuU
BBIMIOJJHEHUM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITENBHOCTH Ha OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yriyOJIEéHHOM
YpPOBHE Ha YpPOBHE CpeaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHEIU(HUCSCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayuHble 3HAHUS, YMEHUS U CIOCOOBI JE€HCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPEOoOpPa30BaHUIO 3HAHUM, BUBI JESITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUW B Pa3IMYHBIX Y4€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX ¢ XuMuel. B
nporpaMmMe MO XHMHHM HPEIMETHBIE pPE3yJIbTaThl MPEACTABIECHBI 10 ToJaM
U3Y4YEeHHUSI.

10 KITIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAUYEHHH OpPraHU4eCKOM
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK M €€ poii B O0ECHEYEHUH YCTOMYMBOTO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM IKOJIOTHUECKOM, SHEPTeTUYECKON U
MUIIEBOI 0€30MaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B oOecrieueHnun palMOHAIBHOTO



IPUPOJIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIEH KyJIbTYpbI
YEJIOBEKa, a TaKXe 3KOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJCHUE  CUCTEMOM  XUMHWYECKHX  3HAHHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAOIINE ITOHATHS — XMMUYECKUH JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAsS
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHMS, XUMHUYECKas CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (YHKIMOHATIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHBIE), HM30MEpUsl CTPYKTypHass M NPOCTPAHCTBEHHas (reomMeTpuyecKas,
ONTUYECKAs), H30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOTH, YIIEBOAOPOJBI,
KHCIIOPOJ- U a30TCOAEPKAINE OPraHUYECKHE COEIUHEHUS, MOHOMEp, IOJIHMMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MaCcChl BEIIECTB, 3aKOH COXPAaHEHUS
Y T[pEBpalIEHUS DSHEPrUM IMPU XUMHUYECKHUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE
NOHUMAaHUsI NPUYUHHOCTA U CUCTEMHOCTH XMMHUYECKHUX SIBJIICHUI; MPEACTABICHUS
O MEXaHU3MaxX XWMUYECKHX pEeaKIUd, TEPMOJUHAMHYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUsl, O B3aMMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTsl | u Il pona);
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJYYEHUH U OE30MacCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYEeCKUX BEIIECTB B OBITY U IPAKTHUECKOH
NEATEIbHOCTH  Ye€JOBEeKa, OOIMX  HAYYHBIX  NPUHIUOAX  XUMHUYECKOIO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TEpepadOTKU HEPTH);

c(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NMPU3HAKU TOHATHUH,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS IPH
OIMCAaHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHUM;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABICHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHYECKUX PEAKLUMUA U PAaCKpbIBATh UX CYIIHOCTD:
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUUH  IOCPEIACTBOM  COCTABJICHHMS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHSI UX MOJIHBIX U COKPALIEHHBIX MOHHBIX YPAaBHEHUN;

W3rOTaBJIMBATh MOJEIN MOJIEKYJI OPraHWYECKHX BELIECTB JUIsl WILTIOCTpALuU
UX XUMHAYECKOIO U TPOCTPAHCTBEHHOI'O CTPOCHHS],



c(hOpMHPOBAHHOCTh YMEHUMN: yCTaHABJIMBATH MPUHAICKHOCTh HU3YyUEHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINPEICIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTh WM Ha3BaHUS 10 CHCTEMaTUYECKOU
Homenkinarype (IUPAC) u npuBoauTh TpUBHAIbHBIC Ha3BaHHS MJIA OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIIEPHH,
ATWICHTJINKONb, (eHoN, (GOopMambIeTHl, aneTaabIeTH]l, aleTOH, MypaBbUHAsS
KHUCJIOTA, YKCYCHAsl KUCJIOTa, CTEAPUHOBASI, OJICMHOBASI, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENENSATh BHJ XUMHUYECKOW CBSI3U B
OpTraHUYECKUX COCAUHEHMSIX (KOBAJICHTHAss U WOHHAsl CBs3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
bU3MYeCKue W XUMHUYECKHE CBOWCTBA TUITMYHBIX TNPEICTABUTENCH pPa3TMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOAOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, IPOCTBIX U CIOXHBIX 3(PUPOB, )KUPOB, HUTPOCOCIUHEHUN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJEBOJOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b ~ MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh, YMEHHS TOATBEP)KIaTh HAa KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEaKIIMOHHOM CLIOCOOHOCTH OPraHUYECKUX COSAUHEHUM OT
KPaTHOCTH ¥ THUITa KOBAJICHTHOU CBSI3U (G- U TT-CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIE€BOJIOPOJTHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu MU
MPaKTUYECKOE TPUMEHEHHE TIPOIYKTOB MepepadOTKH;

c(hOpPMHPOBAHHOCTh BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(hOpMHUPOBAHHOCTh yMEHUs NPUMEHSTh OCHOBHBbIE orepanuu
MBICJIUTETILHON JCATENPHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3AIINIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3CH — JUIA W3Y4YCHUS
CBOWCTB BELIECTB U XUMHYECKUX PEAKIINM;



c(OpMUPOBAHHOCTh YMEHHI: BBIABIISATH B3aMMOCBSA3b XUMUYECKUX 3HAHUN C
MNOHATUSMU M TPEICTABICHUSMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOrO E€IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHUYECKONW XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(OPMUPOBAHHOCTh YMEHMIA: TPOBOAUTH PACUYETHl MO XUMHYECKUM
dbopMynaM U ypaBHEHUSM XMMHUYECKUX PEAKIMHA C MCIOJIB30BaHUEM (DU3HUECKUX
BENMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUIO XHUMUYECKOU
(dopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHYECKHX 3JIEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHMI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJOTMYECKOW  OE€30MacCHOCTH  IMOCIEACTBUSL  OBITOBOM U
IPOU3BOJCTBEHHON JIESATEIbHOCTH YEJOBEKAa, CBSI3aHHOW C MepepaboTKon
BEILECTB, UCMOIb30BATh MOJYYEHHbIC 3HAHUA JIs1 MPUHATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUH 3KCIEpUMEHT (MOJIy4eHHEe M HM3yUYEHHE CBOWCTB OPraHUYeCKHUX
BEILECTB, KAYECTBEHHBIE pEAKIMHM YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCO/IEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 1O pPAaClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM TpPaBHII
O6e3omacHoro oOpamieHus ¢ BeHieCTBAaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIENOBaHMS, MPEACTABIATh B pPa3IUYHOU (popme
pPE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII01aTh MPaBUJIa KOJIOTMUYECKH 11eJ1eCO00pa3HOro MOBEACHHS B OBITY U
TPYJOBOM JIEATEIBHOCTH B LIEJIAX COXPAHEHHUS CBOETO 370POBBbS, OKPYXKAOIIEH
MIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA >KHUBBIC OPTraHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbIci nokasarens [1JIK;

aHAJIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHHUS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IOUCK
XUMUYECKON MH(OpMAIIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBor uHpopManuu, MIHTepHeT U apyrue), KpUTUYECKU
aHaAJIM3UPOBATh XUMUYECKYI0 MH(pOpMaIuIo, iepepadbaTbiBaTh €€ U UCHOIb30BaTh
B COOTBETCTBHUH C IMOCTABJICHHON y4eOHO 3a1ayeil.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas w HEOpraHWYecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH TPOOJIEM SKOJOTUYECKOW, DHEPTeTHUYCCKOW W THINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHUPOBO33PEHHUS W OOIIEelH KyJIbTypbl 4YeEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0pPOBBIO M TPUPOIHOU

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHHM OJJIEMEHT, aToM, SJIpO aroma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, MWOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KpUCTAJUIMYECKasl pEIIETKA, XUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOIUTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AIEKTPOJMTHUUYECKOW IUCCOLMAIUU, MEPUOANUECKUIA
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHMs, JIeXKAlUM€ B OCHOBE MOHHUMAHUS
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJICKYJSIPHOM W
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJUHAMUYECKMX W KHHETHMYECKHUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
NEeATEIbHOCTH  YeJOoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJCTBA;

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



c(OPMUPOBAHHOCTh YMEHHMsSI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

Cc()OPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAJIECHTHOCTh U CTETIEHb OKHCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBS3M W THUIMA KPUCTAIMYECKOW PpEHIETKH, OOMEHHBIN U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQPEKTy peakluuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpPMUPOBAHHOCTh YMEHMSI PACKPBIBATH CMBICI MEPUOIUYECKOTO 3aKoHa .
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOrO MNEPHUOIOB
[Tepuomnueckort  cucremsl .M.  MengeneeBa,  UCNOJNB3Yys  TOHSTHS
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS! CBOMCTB XMMHYECKUX 3JEMEHTOB M HX
coequHeHMM no mnepuojgam u rpynnaMm Ilepuonmueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJACCOB, MOJATBEPKIATH
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN IMOCPEICTBOM COCTABIEHUS AJIEKTPOHHOIO OanaHca
THX peakUuid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX M
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMi  THUAPOIW3a;  PEeaKkUuin
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



cOPMHPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [llarensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEMEHbIO JUCCOIMAIlU;, Macchl (00bEéMa, KOJMYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIISCTBA WHUIM JAHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKInH;,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMUPOBAHHOCTh YMEHHUMH: CAMOCTOSITEILHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MYHbIX  (PAKTOPOB HA CKOPOCTh XUMHUUYECKOW  peakiuu, pelIeHHe
HKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metamey u  «Hemeramnbsy) ¢
COOJTI0/IEeHNEM TIpaBUJI O€30MacHOT0 OOpaIIeHHs ¢ BEMIECTBAMU U J1a00pPaTOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh IIelb HMCCIECNOBAHUS, TPEICTABIATH B
pa3nu4HON (opMe pe3yiabTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OIEHWBATH UX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIUSIMH TIO BBITIOJIHCHHUIO JTAOOPATOPHBIX XUMHUYECKHUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'0 JICUCTBUSL HA YKUBBIC OPTaHU3Mbl ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HaYy4YHAas
JUTEpaTypa, CpeicTBa MaccoBol nHpopManuu, MIHTEpHET U apyrue), KpUTUYECKH
aHaJM3UPOBaATh XUMUUYECKYIO0 MHGOpPMAIMIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Kourposbnbie IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHUYECKOH XUMUH
[Tpeamer opranndeckoit xumuu. Teopust
1.1 CTPOEHUS OPTaHUYECKUX COEOUHEHUI A 8 Bubnuoreka
' p P ’ LOK https://myschool.edu.ru/
M. byrneposa
Hroro o pasneny 8
Pa3znea 2. YrieBoaopoabl
91 [IpenenpHBIC YIIIEBOIOPOIBI — AIIKAHBI, 5 Bubnuoteka
' IIUKJIOATKAHEI LIOK https://myschool.edu.ru/
29 HenpenenpHbIe yriIeBOIOPOIBI: ATKCHEI, 1 1 Bubnuoteka
' AJIKa/IMEHBI, AIKWHBI LIOK https://myschool.edu.ru/
2.3 ApomaTuyeckue yrieBoaopoabl (ApeHbl) 8
24 [TpupoaHbIe HCTOYHHUKH YTIEBOJIOPOIOB U 4 Bubnuoteka
' UX repepadboTka LIOK https://myschool.edu.ru/
2.5 T"asmoreHnIpON3BOIHEIE YTIIEBOIOPOI0B 4 1 Bubnuoreka
' p yr p LIOK https://myschool.edu.ru/
Hroro no paszneny 35
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
Bubnuoteka
3.1 Cruptel. Genon 11 1
p LOK https://myschool.edu.ru/
Bubnuoteka
3.2 KapOoHuabHBIE COSMHEHNS: allbJICTHIbI 1 21 1
P A AT LIOK https://myschool.edu.ru/
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keToHbl. KapOoHOoBBIE KUCTOTHI. CIIOKHBIC
a¢upsl. XKupbl

33 YTIeBOMEL o Elv(l)TrlﬁtT;s?/mvschool.edu.ru/
Wroro no pazueny 41
Pa3ueq 4. A3oTcoaepikaiiye opraHnyeckne coeauHeHust

4.1 AMuHBI. AMUHOKHCIIOTHL. benku 12 El,g??rl?t.rpesl(j myschool.edu.ru/
Htoro no pazneny 12
Pa3;1eq 5. BbICOKOMOJIEKYJISIPHbIE COCUHEHUS

5.1 BricokoMonekynsipHble COeTUHEHHS 6 Bubnunoreka

LOK https://myschool.edu.ru/

Htoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(POBHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue atoma. Ilepuognueckuit
11 3akoH u [lepuoanueckas cucrema 9 BubnunoTeka
' XAMUYECKUX deMeHToB /1. 1. LIOK https://myschool.edu.ru/
Menneneesa
12 Crtpoenue BeniectBa. MHOrooopasue 11 1 BubnuoTteka
' BEILIECTB LIOK https://myschool.edu.ru/
BubnunoTteka
13 XUMUHECKHE peaiyn 19 1 3 LOK https://myschool.edu.ru/
Hroro mo pazueny 39
Pa3nen 2. Heoprannuyeckasi xumust
Bubnuoteka
2.1 Hewerarbr 31 1 3 LOK https://myschool.edu.ru/
Bubnuoteka
2.2 Merarnbr 23 1 2 LOK https://myschool.edu.ru/
Hroro no paszneny 54
Pazgea 3. Xumus u :Ku3Hb
31 Meroabl MO3HAHUS B XUMHUH. XUMHS U 9 BubnunoTteka
' JKU3Hb LIOK https://myschool.edu.ru/
Hroro 1o pasneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 8 BubnunoTteka
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[NPOT'PAMME

LLOK https://myschool.edu.ru/
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
IIpeamer u 3HaueHue
1 OpraHN4YeCKON XUMHH, 1 BubnunoTteka
MIPEJICTAaBICHHE O MHOT000pa3nun LIOK https://myschool.edu.ru/
OpPraHUYECKUX COCAMHEHUN
DNEeKTPOHHOE CTPOCHUE aTOMa
yriiepojia (OCHOBHOE U
2 BO30YXIIEHHOE COCTOSHUS) 1 Bubmoteka
' LIOK https://myschool.edu.ru/
BanenTHbIE BO3MOXHOCTH aTOMa
yriepoja
Xumuyeckas CBs3b B
OpPTraHUYECKUX COCTUHECHUSIX.
Bubnuoteka
3 MexaHu3MBbI 00pa30BaHHUS 1
. LIOK https://myschool.edu.ru/
KOBAJICHTHOM CBSI3U, CIIOCOOBI
pa3pbiBa CBA3EH
4 Teopus cTpoeHHSI OPTaHUIECKUX 1 BubnuoTteka
coequHeHunii A. M. Byrneposa LIOK https://myschool.edu.ru/
Buabl uzomepuu: crpykTypHas,
MPOCTPAaHCTBEHHAs.
Bubnuoteka
5 OnexTpoHHbIE 3((DHEKTHI B 1
LOK https://myschool.edu.ru/
MOJIEKYJIaX OpPTraHUYECKUX
COEMHEHHI
Bubnuoteka
6 [Ipencrasienue o 1
LOK https://myschool.edu.ru/
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KJIacCU(UKALIUU U
crcTeMaTnyeckas HOMCHKIIATypa
(IUPAC) oprannyeckux BEIIECTB

Knaccudukanus peakuuii B

Bnbnuoteka

7
OpPraHuYeCcKOu XUMHUHU LIOK https://myschool.edu.ru/
3 Cucremarusanus U 0000IIeHnE Bubnuoteka
3HAHUH 110 TEME LIOK https://myschool.edu.ru/
AJIKaHBI: TOMOJIOTHYECKHUH P,
oOmrast popmyina, HOMEHKIATypa
Bbubnnorteka
9 Y U30MEpHs, FJICKTPOHHOE U
LOK https://myschool.edu.ru/
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIT
10 dusnueckre 1 XUMUYECKHE BubnnoTteka
CBOMCTBA aJIKaHOB LOK https://myschool.edu.ru/
HaxoxneHnne aikaHOB B IPUPOJIE.
Bbubnnoteka
11 CrniocoOsl mostyueHus u
LOK https://myschool.edu.ru/
MIPUMECHCHHE ATKAaHOB
[uknoankansl: obmas Gopmyia,
HOMEHKJIATypa U U30MEpHs,
Bbubnnoteka
12 0COOEHHOCTH CTPOCHHS U
. LIOK https://myschool.edu.ru/
XUMHYECKHX CBOMCTB, CIIOCOOBI
TIOJTYYCHUS U TIPUMEHEHUE
Pemenne pacuéTHbIX 3a7a4 Ha
ONpEEICHUE MOJIEKYIISIPHOU
(hopMyITBI OPTaHHUYECKOTO
13 BELIECTBA 10 MACCOBBIM JOJIAM Bubnuoreka
LOK https://myschool.edu.ru/

aTOMOB DJIEMEHTOB, BXOJAIIMX B
ero cocras. CucremaTusauus u
0000111eHHE 3HAHUN 110 TEME
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AJKEHBI: TOMOJIOTUYECKHH Psif,
obmas popmysia, HOMEHKIIATYypa,
AJIEKTPOHHOE U

Bunbnuoteka

14 MPOCTPAHCTBEHHOE CTPOCHUE LIOK https://myschool.edu.ru/
MouiekyJl. CTpyKTypHas ¥ 1IuC-
TpaHC-U30MEpUs AJIKEHOB
PuznyuecKue 1 XUMHYECKHE
15 cBolicTBa ankeHoB. [IpaBuio Bubnuorexa
LOK https://myschool.edu.ru/
MapkoBHHKOBA
16 CriocoObl TToTy4eHus U BubnunoTeka
MIPUMEHEHHE AJTIKEHOB LIOK https://myschool.edu.ru/
[IpakTuueckas padorta Ne 1 o
17 teMme "[lonydyenue sTuieHa u Bubnmoteka
LOK https://myschool.edu.ru/
M3y4YeHHUe ero CBOMCTB"
Pemenue pacy€rHpix 3a1a4 Ha
18 OIPEJEICHUE MOJIEKYIAPHOU Bubnunoreka
(bopMyJIBI OPraHNYECcKOro LIOK https://myschool.edu.ru/
BEILIECTBA
AJKaJMEeHbl: CONPSIKEHHBIE,
19 U30JIMPOBAHHBIE, Bubnnoreka
KyMyiupoBaHHble. OcoOeHHOCTH LIOK https://myschool.edu.ru/
3JIEKTPOHHOT'O CTPOEHUS
20 XUMHUYECKUE CBOMCTBA BubnunoTteka
CONPSIKEHHBIX IUEHOB LIOK https://myschool.edu.ru/
21 CriocoOsl mostyueHus u Bubnuoteka
MIPUMEHEHNE aJIKaIUEeHOB LIOK https://myschool.edu.ru/
99 AJIKMHBI: TOMOJIOTHYECKUH Psij, Bubnunoreka
ob1mas popmynna, HOMEHKIATypa, LIOK https://myschool.edu.ru/
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JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (hU3nUecKre CBONCTBA

23 XUMHUYECKUE CBONCTBA aJIKMHOB Bubnuoreka
LIOK https://myschool.edu.ru/
24 KauectBennsie peakuuu Ha Bubnunoteka
TPOMHYIO CBSI3b LIOK https://myschool.edu.ru/
o5 CrniocoOsl mostyueHus: u BubnunoTeka
MIPUMEHCHHE aJIKUHOB LIOK https://myschool.edu.ru/
26 Pemenue 3anay: pacu€rsl o BubnuoTteka
YPaBHEHUIO XUMUYECKON peaKkluu LIOK https://myschool.edu.ru/
Cucremaru3zanus u o0o0meHne Bubnunoteka
27 .
3HAHUH 110 TEME LIOK https://myschool.edu.ru/
ApEHbI: TOMOJIOTUYECKUH Ps/I,
obmrast popmyna, HOMEHKIATYpa.
28 DIEKTPOHHOE U BubnunoTteka
MPOCTPAHCTBEHHOE CTPOECHUE LIOK https://myschool.edu.ru/
MOJIEKYJ O€H30J1a U TOIYyoua, UX
¢u3nueckue cBoicTBa
29 XHUMUYECKUE CBOWCTBA APEHOB: BubnunoTteka
peaKIuu 3aMelIeHus LIOK https://myschool.edu.ru/
XHUMHUYECKUE CBOWMCTBA APEHOB:
30 €aKIUU IPUCOEeTUHEHUS Bubnmoreka
P P ’ LIOK https://myschool.edu.ru/
OKHCJICHHE TOMOJIOrOB OeH30I1a
31 Oco0eHHOCTH XUMHYECKUX Bubnunoteka
CBOMCTB cTHpOJIa LIOK https://myschool.edu.ru/
30 Pemrenne pac4€THbIX 3aa4 HA Bubnunoteka
orpezieNieHue MOJIEKYIpHON LIOK https://myschool.edu.ru/
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(hOpMyIIbI OPraHUIECKOTO
BEIIECTBA

CriocoObI mostyueHust u

Bubnuoteka

33
IIPUMEHEHHUE aPEHOB LIOK https://myschool.edu.ru/
I'eHeTn4eckas CBSI3b MEKIY
34 a3JMYHBIMHU KJIacCaMu Bubnmoreka
p LIOK https://myschool.edu.ru/
YTJIEBOJIOPOIOB
Pacuérsl 10 ypaBHEHUSAM
35 XUMUYECKUX PEaKITUH. BubnunoTteka
Cucremarusanusa 1 0000IIeHnE LOK https://myschool.edu.ru/
3HAHUH 110 TEME
36 [Ipuponnsii ras. [lomytHeie Bubnuoteka
He(TsIHBIC Ta3bl LIOK https://myschool.edu.ru/
37 KaMeHHbIi yroyib 1 TpOayKThI BubnnoTteka
€ro nepepadoTKu LIOK https://myschool.edu.ru/
Hed1b 1 cioco0sl e€
38 nepepabotku. [Ipumenenne Bubnuorexa
pep 1P LIOK https://myschool.edu.ru/
MPOAYKTOB MepepaboTKH HEPTH
I'eHeTnyeckas CBA3b MEKIY
39 a3JIMYHBIMH KJIacCaMH Bubnmoreka
p LIOK https://myschool.edu.ru/
YIJI€BOJOPOIOB
l"anorenonpous3BoHbBIE
40 YTJIEBOJIOPOIOB: JIEKTPOHHOE BubnunoTteka
CTPOCHHUE; pEAKLINHU 3aMELLEHUS LIOK https://myschool.edu.ru/
rajoretHa
JeiicTBue 1menoyei Ha
Bubnuoteka
41 rajoreHnpoOU3BO/IHBIE.

BzaumopeiictBue

LOK https://myschool.edu.

ru/
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JUrajJlorcHaJJKaHoB C MarnHu€M u

LIMHKOM
Cucremarusanus 1 00001IeH1E
42 3HAHWMH 110 pa3aen Bubnmoreka
. p . y LIOK https://myschool.edu.ru/
VYri1eBo10pObI
43 KonTposbHas padboTa 1o Teme BubnunoTteka
"YraeBogopoib" LIOK https://myschool.edu.ru/
[IpenenabHbIe 0THOATOMHBIC
CIUPTHI: TOMOJIOTHYECKHH Psi/I,
44 oOmrast popmyna, CTpoeHue Bubnunoteka
MOJIEKYII, U30MEpHs, LIOK https://myschool.edu.ru/
HOMEHKJIATypa, KilacCHu(HKaIus,
¢bu3nveckne CBONCTBA
XUMHUYECKUE CBOMCTBA
45 peaeabHbIX OJHOATOMHBIX Bubnuoreka
P LIOK https://myschool.edu.ru/
CIUPTOB
CrniocoOsl mostyueHus u
46 MpUMEHEHNE OTHOATOMHBIX Bubnmoreka
P LIOK https://myschool.edu.ru/
CIUPTOB
[TpocTeie 3¢upHl: HOMEHKIIATypa
47 Y U30MepHsi, 0COOCHHOCTH BubnunoTteka
(HUBUYECKUX ¥ XUMUYECKHUX LLOK https://myschool.edu.ru/
CBOMCTB
MHoOroaromMHsble CIIMPTHI:
48 STHJICHTJINKOJIb U TJIUIIEPHH, UX BubnunoTteka
¢bu3nyecKkrue 1 XuMHUYeCcKHe LIOK https://myschool.edu.ru/
CBOMCTBA
bnbnunorteka
49 C1r1ocoOBbI TIONYYEHNS U
i LIOK https://myschool.edu.ru/
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MPUMCHCHUC MHOT'OATOMHBIX

CIIHPTOB
@DeHOJI: CTPOCHUE MOJIEKYIIBL,
50 ¢u3nveckrue CBONCTBA. Bubnuorexa
LIOK https://myschool.edu.ru/
Tokcuunocth Gerona
51 XuMu4eckue cBoiicTBa (heHoa Bubnuorexa
LIOK https://myschool.edu.ru/
59 CriocoOblI MmoryueHusl 1 BubnuoTteka
npuMeHeHnue peHoma LIOK https://myschool.edu.ru/
[IpaxTuueckas padora Ne 2.
53 Pernrenue skcriepuMeHTaIbHBIX Bubnunoteka
3aga4 no teme "CnupThl U LIOK https://myschool.edu.ru/
heHosr"
54 CucremaTu3aius 1 0000IIeHNE Bubnunoteka
3HAHUH 110 TEME LIOK https://myschool.edu.ru/
AJBIIETUIBI M KETOHBI:
AJIEKTPOHHOE CTPOCHHE
55 KapOOHWJIHHOU TPYIITIHI; BubnunoTeka
TOMOJIOTUYECKHE PSIBI, 001Iast LOK https://myschool.edu.ru/
dhopmyna, uzomepus u
HOMEHKJIaTypa
AJbJIETUIBI M KETOHBI:
56 (bu3nvecKkre CBONCTBA; PEaKIHH Bubnuorexa
LOK https://myschool.edu.ru/
MIPUCOCAMHCHHUS
Peakiiuu okucieHus u
57 KaueCTBEHHbIE PEaKIIUU Bubnuoteka
LOK https://myschool.edu.ru/
QJIBJICTHJIOB M KETOHOB
58 CriocoOsI OTy4eHHUs albICTHI0B BubnuoTteka

1 KCTOHOB

LIOK https://myschool.edu.

ru/
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OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIIOTHI,

Bnbnuoteka

59 0COOEHHOCTH CTPOSHHUS UX LIOK https://myschool.edu.ru/
MOJIEKYIT
N3omepusa u HoMeHKIIaTypa
60 KapOOHOBBIX KHCIIOT, UX Bubmmoteka
LIOK https://myschool.edu.ru/
¢dusnueckue cBoicTBa
XHUMUYECKUE CBOKCTBA
61 MPEeTbHBIX OJTHOOCHOBHBIX Bubnuorexa
LOK https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT
OcoOeHHOCTH CBOMCTB
62 MYypaBbUHOMN KUCIOTHI. Bubnunoteka
MHuoroo6pa3ue kapOOHOBBIX LLOK https://myschool.edu.ru/
KHCIIOT
Oco6eHHOCTH CBOMCTB:
HEMpeIeIbHBIX U apOMaTHIECKUX
63 KapOOHOBBIX, TUKapOOHOBBIX, Bubnunoteka
TUIPOKCUKAPOOHOBBIX KHCIIOT. LIOK https://myschool.edu.ru/
[IpencraBuTenyu BhICIINX
KapOOHOBBIX KUCIIOT
64 [ToHsATHE O TPOU3BOJHBIX Bubnunoteka
KapOOHOBBIX KHUCJIOT LIOK https://myschool.edu.ru/
65 CriocoObI nostyueHust u BubnuoTteka
pUMEHEHHE KapOOHOBBIX KUCIOT LIOK https://myschool.edu.ru/
CrnoxHbie 3¢upsbl:
66 TOMOJIOTHYECKHUH psif, oOrast BubnuoTteka
¢dbopmyna, uzomepus u LIOK https://myschool.edu.ru/

HOMEHKJIaTypa
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duznueckue 1 XUMHUYECKHE

Bnbnuoteka

67 .
CBOICTBa A(hUPOB LOK https://myschool.edu.ru/
Pemenne pacu€THbIX 3a1a4: 110
YPAaBHEHUIO XUMUYECKOU
68 CaKIIMH, Ha OIIPEICIICHUC Bubnmoreka
P ’ . p LIOK https://myschool.edu.ru/
MOJICKYJISIPHOM (hOpMYJIBI
OpPraHUYECKOTO BEIIEeCTBA
[IpaxTuueckas padora Ne 3.
69 Pemrenue skciepuMeHTAIbHBIX BubnuoTeka
3ama4 o teme "KapOoHoBbie LIOK https://myschool.edu.ru/
Kuca0Thl. CiiokHbIE YUpHI"
Kupsr: ctpoenue, puzndeckue u
70 XHMUYECKHE CBOMCTBA Bubnuorexa
LOK https://myschool.edu.ru/
(runpoinus)
Oco6eHHOCTH CBOMCTB KUPOB,
coJiepKallux OCTaTKu BubnuoTeka
71
HETPEAEIbHBIX JKUPHBIX KUCIOT. LIOK https://myschool.edu.ru/
2Kupsl B mpupojae
MpEl1a KaK COJIH BBICIINX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE
72 nevicteue. Ilonsatue o Bubnuorexa
) LOK https://myschool.edu.ru/
CHHTETHYCCKHX MOFOITUX
cpenctBax (CMC)
I'enernueckas cBs3b
73 YIJ1€BOJIOPOIOB U BubnunoTteka
KHUCJIOPOJICOACPKALTUX LIOK https://myschool.edu.ru/
OpPTraHUYECKUX BEIIECTB
74 Pacuétel 10 ypaBHEHUAM BubnuoTteka
XUMHUYECKUX PEeaKUit LIOK https://myschool.edu.ru/
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Cucremaruzanus u 00001eHue

Bnbnuoteka

& 3HAHHUH 110 TeMe LIOK https://myschool.edu.ru/
OOm1ast xapaKTepUCTHKA

76 YTIIEBOJIOB M KiaccuuKarmst BubnuoTteka
YIJIEBOJI0OB (MOHO-, 1U- U LIOK https://myschool.edu.ru/
MOJICaxXapu/Ibl)
Monocaxapusl: pu3nIeCKue

77 CBOMCTBA U HaXOXJICHUE B Bubnnoreka

LOK https://myschool.edu.ru/

pupoJie
[IpuMeneHune TIFOKO3bI, €€

78 3HAYCHHUE B )KU3HEACATCILHOCTH Bubnnoreka

LOK https://myschool.edu.ru/

opraHusma
Jlucaxapuipl: caxapo3a, MajibTo3a

79 u JakTo3a. HaxoxacHue B Bubnunoteka
IIPUPOJIE U IPUMEHEHUE LIOK https://myschool.edu.ru/
JMcaxapuioB
[Tonucaxapuapl: cTpoeHue

80 MaKpOMOJIEKYI, GU3NYECKUE U BubnuoTeka
XUMHUYECKHNE CBOMCTBA, LIOK https://myschool.edu.ru/
MIPUMEHEHNE

81 [TonsiTre 06 UCKYCCTBEHHBIX Bubnuoteka
BOJIOKHAX LIOK https://myschool.edu.ru/
Pemenne pacueTHbIX 3a7a4 Ha

82 ompe/ielIeHUE T0TU BBIXOAa BubnuoTeka
MIPOJYKTa PeaKuu oT LIOK https://myschool.edu.ru/
TEOPETHIECKU BO3ZMOXKHOTO

83 Cucremaru3anus u 0000IICHIE Bubnunoteka
3HaHUU MO pazueny LIOK https://myschool.edu.ru/
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KonrponsHas pabora o reme

84 "Kucnopomacomepxaniue Bubnuoreka
P P | LOK https://myschool.edu.ru/
OpraHUYECKUE COCTMHCHUS
AmuHBL: K1accudukanms,
CTPOEHHUE MOJIEKYJI, 001Iast
85 dbopMmyna, nzomepust Bubnuoreka
pMyJa, pH, LIOK https://myschool.edu.ru/
HOMEHKJIaTypa U (pu3nueckue
CBOMCTBa
86 XuMHYeCKHEe CBOMCTBA BubnuoTteka
anmn(aTHIecKuX aMHHOB LIOK https://myschool.edu.ru/
AHWIIMH: CTPOCHHE aHUIIMHA,
87 0COOEHHOCTH XUMHUUYECKUX Bubnuorexa
N LIOK https://myschool.edu.ru/
CBOWCTB aHMWJIMHA
CrniocoOsl mostyueHus: u
88 IpUMEHEeHHE aln(paTHYECKUX Bubnmoteka
P LIOK https://myschool.edu.ru/
aMHHOB
AMUHOKHUCIIOTBI: HOMEHKJIaTypa 1
89 nzoMepusi, pu3ndeckKue CBOICTBa. Bubnuorteka
OTtnenbHbIE IPEACTABUTENH 0L LIOK https://myschool.edu.ru/
aMUHOKHUCIIOT
XHUMHUYECKHE CBOMCTBA
90 AMHUHOKHCJIIOT, UX OMOJIOTHYECKOE Bubnuorteka
3HayeHue aMuHokucioT. CuHTe3 LIOK https://myschool.edu.ru/
Y TUJIPOJIN3 TIETITHIOB
01 benku xak npupoaHbIe BubnuoTteka
MOJINMEPBI; CTPYKTYPBI OEJIKOB LIOK https://myschool.edu.ru/
92 XUMUUECKHE CBOMCTBA OEIKOB Bubnnoreka
LOK https://myschool.edu.ru/
93 A3sorconepxalue Bubnunoteka
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FETEPOLMKINYECKUE COCTUHEHUS. LIOK https://myschool.edu.ru/
HyxknenHoBble KUCIIOTBI: COCTaB,
CTpOEHHE U OMOJIOTHYECKasl pOJib
[TpakTuyeckas pabora Ne 4.
94 Pemenne skcriepuMeHTATLHBIX BubnuoTteka
3a/1a4 1o Teme "A3oTcoaeprKaiine LIOK https://myschool.edu.ru/
OpraHUYeCKHUe COeTUHEHUA"
[IpaxTuueckas padora Ne 5.
95 Pemenue skcriepuMeHTATbHBIX BubnuoTteka
3aga4 1o reMe "Pacro3HaBanue LIOK https://myschool.edu.ru/
OpraHUYECKUX COCTMHCHHM"
KonTponbnas pabota no teme
96 " A30TCoIepIKaIie OpraHnIecKue Bubnuorexa
., LOK https://myschool.edu.ru/
COCITUHEHUS
OcHOBHbIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX
97 COEIMHEHNN U METOABI UX Bubnuorexa
LOK https://myschool.edu.ru/
CUHTE3a —IIOJIMMEPHU3aINS U
TTOJIMKOHICHCAIIHS
08 IInactmaccel. Y Tunuzanus u Bubnuoteka
nepepaboTKa MIacTUKa LIOK https://myschool.edu.ru/
99 DnacToMephl: HaTypalTbHBII BubnuoTteka
CUHTETUYECKUE Kayuyku. Pe3una LIOK https://myschool.edu.ru/
BonoxHa: HatypanbHBIe,
100 HCKYCCTBCHHBIC, CHHTETUICCKHE. BubnuoTteka
[Tonumeps! cenuantbHOTO LIOK https://myschool.edu.ru/
Ha3HAYCHUS
Bubnuoteka
101 [IpakTuueckas padorta Ne 6.
LOK https://myschool.edu.ru/
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Pemenne skciepuMEHTAIBHBIX
3a1ad4 1o teMme ""PacriosHaBanue
IJIACTMAacC U BOJIOKOH"

O0001IeHYE ¥ cCUCTEMATU3 AU

102 M3Y4EHHOTO MaTepHala o TEME 1 BubnnoTeka
"BBICOKOMOJIEKYJISIpHBIC LOK https://myschool.edu.ru/
coenuHeHus"

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://myschool.edu.ru/

11 KJIACC

KoanuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3ydeHusi o0pa3oBaTe/IbHbIC pecypchl
padoThI padoThI
1 Atom. CocTaB aTOMHBIX sJIEP. 1 Bubnuoteka
Xumuueckui aneMeHT. M30Tonsl LIOK https://myschool.edu.ru/
5 CtpoeHue AIeKTPOHHBIX 000I0YeK 1 BubnunoTeka
aTOMOB, KBAHTOBBIC YHCJIa LOK https://myschool.edu.ru/
3 Knaccudukanms xumudecknx 1 Bubnunoteka
9JIEMEHTOB (S-, P-, d-, f-ameMenTHI) LOK https://myschool.edu.ru/
4 Pacnpenenenue 351eKTpOHOB 110 1 Bubnunoteka
ATOMHBIM OpOUTAIISIM LIOK https://myschool.edu.ru/
DNEeKTPOHHBIE KOH(UTYpaIuu
Bubnuoteka
5 aTOMOB 3JIEMEHTOB B OCHOBHOM U 1
} LIOK https://myschool.edu.ru/
BO30YKAEHHOM COCTOSIHHH
5 DNeKTpOHHBIE KOH(PUTYpaIlUU 1 Bubnunoteka
MOHOB. DJIEKTPOOTPULIATEIEHOCTD LIOK https://myschool.edu.ru/
Ilepronnueckuii 3aKOH 1
[Iepnoanueckas cucrema
7 XUMHYECKUX 3jieMeHToB J[. 1. 1 BubnunoTteka
MeHnpeneeBa, CBsI3b C LIOK https://myschool.edu.ru/
COBPEMEHHOI Teopuel CTpOoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
8 CBOMCTB XUMHUYECKHUX AJIIEMEHTOB U 1 Bubnunoteka
00pa3yeMbIX MU IPOCTHIX U LIOK https://myschool.edu.ru/

CJIOKHBIX BCHICCTB 110 I'pyIinam U
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nepuogam

Cucremarusanus 1 00001eHne

Bunbnuoteka

9
3HaHUMU 10 TeEME LIOK https://myschool.edu.ru/
Buner xumMuueckou CBSI3U.
Mexanu3mbl 00pa3zoBaHus
10 KOBAJIEHTHOI cBs13u. BomopoaHas Bubnmoreka
’ p LIOK https://myschool.edu.ru/
CBs3b. MeXMOJIeKyIsIpHbIE
B3aUMOJICHCTBHUS
BasieHTHOCTD 1 BaJIEHTHBIE
1 BO3MOKHOCTH aTOMOB. CBs3b Bubnuoteka
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ LOK https://myschool.edu.ru/
C UX F€OMETPUYECKUM CTPOECHUEM
[IpeacraBneHuss 0 KOMILUIEKCHBIX
12 COEIMHEHUAX: COCTaB U Bubnuoreka
) LIOK https://myschool.edu.ru/
HOMEHKJIaTypa
BemecTBa MOnEKyIsIpHOTO U
13 HEMOJIEKYJISIPHOTO CTPOCHUS. Bubnunoteka
THUIBI KPUCTAITMYECKUX PEIIETOK LIOK https://myschool.edu.ru/
Y CBOMCTBA BEILIECTB
ITonsiTHE O AUCTIEPCHBIX CUCTEMAX.
14 IIpencraBiaenne 0 KOJUIOUIHEBIX Bubnuoreka
P LOK https://myschool.edu.ru/
pacTtBopax
Hctunnbie pacTBOPSI:
15 HACBHIICHHbIE U HEHACHIIICHHEIE, Bubnuoteka
pPacTBOPUMOCTb. LIOK https://myschool.edu.ru/
Kpucramnoruaparsl
16 CriocoObI BEIpasKEHUS BubnunoTteka
KOHLIEHTpalUu pacTBOPOB LIOK https://myschool.edu.ru/
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Pemenne 3ama4d ¢ MCIoab30BaHUEM

MMOHATHH ""MaccoBas JI0JIs Bubnuoteka
17 . " 1
pacTBOPEHHOTO BEMIECTBA", LIOK https://myschool.edu.ru/
"MOJIsIpHAasi KOHLIEHTparus"
18 Knaccudukanus 1 HOMEHKIIaTypa 1 BubnnoTteka
HEOPTraHUYECKUX BEIECTB LOK https://myschool.edu.ru/
CucremMarusanuys 1 00001IeHNE Bubnuoteka
19 . 1
3HAHUH I10 TEME LIOK https://myschool.edu.ru/
KoHTposbHast pabota 1mo Temam
"CtpoeHue aToma.
[Tepunonnueckuii 3aKoH U
20 [Tepuonnueckas cucrema 1 BubnunoTeka
XUMHYEeCKHX deMeHToB Jl. W. LIOK https://myschool.edu.ru/
Menneneesa", "Ctpoenue
BelecTBa. MHoroobpasue
BelecTs"
Knaccudukanus XuMHuecKux
peaKkIuil B HEOPraHUYECKON 1
OpraHMYeCcKON XUMHUU. 3aKOH
21 COXPaHEHUSI MacChI BEIIECTB; 1 Bubnuoreka
p ’ LOK https://myschool.edu.ru/
3aKOH COXpaHEHUs U
MpEeBpaIeHHs] SHEPTUU TPU
XUMHYECKHUX PEaAKIIHSIX
TenoBbie 3¢ (HEKTH XUMUYECKUX
22 eakuil. TepMOXUMHUYECKHE 1 Bubnmoreka
p P LIOK https://myschool.edu.ru/
ypaBHEHUS
Beraucnenus o ypaBHEHUSIM
. BubnunoTteka
23 XUMHUYECKHUX PEeaKIHi 1 1

TEPMOXUMHUYCCKUM YPAaBHCHUSAM

LOK https://myschool.edu.ru/
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CKOpOoCTh XMMHUYECKOH peaklinuy,

€€ 3aBUCHUMOCTb OT Pa3INIHBbIX

Bnbnuoteka

24
daxTopos. Karanus u LIOK https://myschool.edu.ru/
KaTaJln3aTophl

25 ['omorenHbie u reTeporeHHbIe BubnunoTteka
peakiuu LIOK https://myschool.edu.ru/
[TpakTrnueckas padora Ne 1 mo

26 TeMe "BiusiHue pazmudHbIX Bubnuoteka
(haKkTOpOB HA CKOPOCTH LIOK https://myschool.edu.ru/
XUMHUYECKON peakiuu"”
OO6patumbie U HEOOpaTUMBIE

27 eaKkIMu. XUMUUECKOE Bubnunoreka
p ’ LIOK https://myschool.edu.ru/
paBHOBeECHE
ITpakTrueckas padora Ne 2 o

28 Teme "BnusHue pa3nnyHbIx Bubnnoreka
(bakTOpOB Ha MOJIOKEHHUE LIOK https://myschool.edu.ru/
XUMHUYECKOTO paBHOBECHS"
DIEKTPONUTHYECKAS

29 mucconuanus. CuiabHbIe U crabbie Bubnunoteka
9eKTponThl. CTENEeHb LIOK https://myschool.edu.ru/
JUCCOIMAIN
HoHHOoe npon3BeneHue BOAbI.

30 Cpena BOAHBIX pacTBOPOB. Bubnunoteka
Bonoponnsriii nokaszarens (pH) LIOK https://myschool.edu.ru/
pacTBopa
I'maponus coneit. Peakiuu,

31 MPOTEKAOIINE B PACTBOPAX Bubnuorexa

p Hl p p LOK https://myschool.edu.ru/

SJICKTPOJIHUTOB
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[IpaxTuueckas padora Ne 3 o

32 TeMe "XUMHUYECKHE PEaKIuu B Bubnuoreka
. LIOK https://myschool.edu.ru/
pacTBOpax AIEKTPOJIUTOB
OxucnurenbHo-
33 BOCCTAHOBUTEJIHHBIC PEAKIIHH. BubnuoTteka
Baxwueiimme oKUCIUTENN U LIOK https://myschool.edu.ru/
BOCCTAaHOBHUTEIIU
34 MeTto1 3JIeKTPOHHOTO (3JICKTOHHO- BubnuoTeka
MOHHOT0) Oananca LLOK https://myschool.edu.ru/
35 DIIEKTPOJIN3 PaCTBOPOB U BubnuoTeka
pacIuIaBOB BEIIECTB LIOK https://myschool.edu.ru/
36 Pemenne 3a1ayu pa3audyHBIX THIIOB Bubnnoreka
LOK https://myschool.edu.ru/
37 Pemenue 3a1a4 pa3muIHBIX TUIIOB Bubnuorexa
LOK https://myschool.edu.ru/
Cucremarusanus 1 00001eHne
38 3HaHMH 1o TeMe "XuMuuecKue Bubnunorexa
LOK https://myschool.edu.ru/
peakiuu"
39 KonTponbhas pabota mo Teme BubnuoTeka
"Xumuueckue peakiuu' LIOK https://myschool.edu.ru/
[TonoxkeHue HEMETaIOB B
Ilepuonnueckoi cucreme
40 XUMHYECKHX 31eMeHToB /1. H. Bubnuoteka
MeHeneeBa 1 0COOEHHOCTH LOK https://myschool.edu.ru/
CTpOCHHS MX aTOMOB. Du3nveckue
CBOMCTBA HEMETAIJIOB
Annotponusi HeMeTaioB (Ha
41 IIpUMeEpe KUCIOPOAa, CEPBI, Bubmoreka
LIOK https://myschool.edu.ru/

docdopa u yriaepona)
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Bonopoa: nosyuenue,

42 (bu3HYEeCKre U1 XUMHUYECCKHE Bubnuorexa
3 LIOK https://myschool.edu.ru/
cBoiicTBa. ['mupuabt
I"anorensl: Hax0X/ACHUE B
43 IpUpPOJE, CIIOCOOBI OTYUYEHUS, Bubnunoteka
buU3HYECKUE U XUMUYIECKHE LIOK https://myschool.edu.ru/
CBOMCTBa
l'anorenoBonopoasl. Baxuerimue
44 KHCJIOPOACO AP KaIIHe Bubnuorexa
p p LOK https://myschool.edu.ru/
COEIMHEHNS FaJIOrE€HOB
JlaGopaTopHbIe M IPOMBIIILICHHBIC
45 CHOCOOBI IOJTYYCHHUS TaJIOTCHOB. BubnunoTteka
[IpuMenenue rajJoreHoB u ux LIOK https://myschool.edu.ru/
COCIMHEHUH
[TpakTunyeckas padora Ne 4.
46 Pemenne sxcnepuMeHTATBHBIX Bubnmoreka
P ! LIOK https://myschool.edu.ru/
3a1a4 1mo reme "T'anoreHsl
Kucnopon: naboparopHsie u
MIPOMBIIIJICHHBIE CTIOCOOBI
47 HOJy4YeHus, pU3nUecKue u Bubnmoteka
ya ’ . LIOK https://myschool.edu.ru/
XUMUYECKHE cBOMCTBa. O30H.
[IpumeneHne KucIOpoIa U 030Ha
48 OKcHUabl U NEPOKCUIBI Bubnuoreka
P LIOK https://myschool.edu.ru/
49 Pemenne 3amay pa3nuyHbIX TUIIOB Bubnmorexa
P LIOK https://myschool.edu.ru/
Cepa: Hax0XJI€HUE B PUPOJIE,
Bubnnorteka
50 CTIOCOOBI OMYYCHUS, PU3NIECKUE

U XMMHYECKHE CBOMCTRBA

ru/

LIOK https://myschool.edu.
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Bunbnuoteka

51 CepoBoaopo, cyab(puasl
POBOZOPOA, CYIb(UA LOK https://myschool.edu.ru/
Kucnoponconepxaniue
52 coenuHeHus cepbl. OCOOCHHOCTH Bubnuoreka
. ? ’ LIOK https://myschool.edu.ru/
CBOICTB CEpHON KHCIIOTHI
[IpaxkTuueckas padora Ne 5.
53 Pemenue skcriepuMeHTATbHBIX Bubnuoteka
3aaa4 o teme "Cepa u eé LIOK https://myschool.edu.ru/
coeuHeHUs"
A3OT: HaXO0X/IeHHE B IPUPO/IE,
54 CIIOCOOBI TIONTyYeHUsI, PUINICCKUE BubnuoTteka
1 XUMHYECKHE CBOMCTBA. AMMUAK, LLOK https://myschool.edu.ru/
HUTPUIBI
Kucnoponconepxamue
55 coequnenus azora. OCOOEHHOCTH Bubnuorexa
. o LIOK https://myschool.edu.ru/
CBOWCTB a30THOM KUCIIOTHI
56 [TpumeHneHue a3oTa u ero BubnuoTteka
COeMHEHUN. A30THbBIE Y100peHUS LIOK https://myschool.edu.ru/
®ochop: HaxoKAEeHUE B IPUPOJIE,
57 CIOCOOBI MONyueHusl, pu3nyeckue BubnunoTeka
1 XUMHWYECKHUE CBOMCTBA. LOK https://myschool.edu.ru/
®ocounasl u pochun
Oxkcuapl hocdopa,
58 docdopcoaepkanime KHCIoThl Bubnuoreka
p P . ) LIOK https://myschool.edu.ru/
Comu ¢hochopHOH KHCITOTHI
[Ipumenenne docdopa u ero
N Bubnnoreka
59 coenuHeHuil. DocdopHbie

ynoopeHus

LIOK https://myschool.edu.

ru/
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[IpaxTuueckas padora Ne 6.
Pemnienue skcriepuMeHTaIbHBIX

Bnbnuoteka

60
3aja4 o Teme "A3oT u pochop u LIOK https://myschool.edu.ru/
Ux coequHeHus"
Yraepoa: HaXOXKICHHUE B IIPUPOJIE,
61 AJUTOTPOITHBIE MOTU(PUKALINN; BubnunoTeka
(bu3HYeCcKre U XUMHUIECCKHE LIOK https://myschool.edu.ru/
CBOMCTBA, TPUMEHEHHUE
Oxkcup yriepona(ll), okeun
62 nepona(lV), yronbHast Kuciora Bubnuoreka
yr "p - YT LIOK https://myschool.edu.ru/
u e€ conmm
63 Pemenne 3amay pa3IinyHbIX TUIIOB Bubnuorexa
p LOK https://myschool.edu.ru/
Kpemuuii: Haxox1eHHEe B
64 PUPOJIe, CIIOCOOBI MOTYYCHHUS, Bubnunoteka
bu3nYecKue 1 XUMHYECKIE LLOK https://myschool.edu.ru/
CBOICTBA
65 Oxkcun kpemuus(1V), kpemHueBas BubnunoTteka
KHUCIIOTAa, CUITUKAThI LIOK https://myschool.edu.ru/
[IprMeHeHne KpeMHUs U €ro
66 coequuennii. CTekno, ero Bubnmoreka
) ’ LOK https://myschool.edu.ru/
MOJTy4YeHUE, BUJIbI CTEKIIa
67 Pemrenne 3a1a4u pa3andyHbIX THIIOB Bubnuoreka
p LOK https://myschool.edu.ru/
68 Cucremaru3anus 1 00001IeHne BubnuoTeka
3HaHuM Mo teMe "Hemeramisr" LIOK https://myschool.edu.ru/
69 KonTpomnpHas pabota mo Teme Bubnunoteka
"Hemeraminr" LIOK https://myschool.edu.ru/
70 AHanus pe3yinbTaToB Bubnunoteka
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KOHTPOJILHON paboThI, KOPPEKIUS LIOK https://myschool.edu.ru/
OIInO0K
[TonoxxeHne MeTaiios B
Ilepronnueckoit cucreme
71 XUMHUYECKUX HIIEMEHTOB. BubnuoTteka
Oco0OeHHOCTH CTPOEHUS LIOK https://myschool.edu.ru/
3IEKTPOHHBIX 000JI0UEK aTOMOB
METAaJIJIOB
OO6mue puznuecKkrue CBOMCTBa
72 MeTaiioB. [Ipumenenne MeTanos Bubnuoreka
LOK https://myschool.edu.ru/
B OBITY U TEXHUKE
Crnassl MetainoB. Kopposus BubnuoTteka
73 METAJLJIOB LIOK https://myschool.edu.ru/
74 Pemenue 3a1a4 pa3nu4HbIX TUTIOB Bubnmorexa
LOK https://myschool.edu.ru/
DNEKTPOXUMHUYECKHUH PsifT
75 HanpsbKeHU MeTaiio. Oomue Bubnuoreka
LOK https://myschool.edu.ru/
CIOCOOBI TOTYyYEHUS] METATIOB
OO0m1as XxapakTepUCTUKA METAIIOB
|A-rpynnel [leprnoauyeckoit
CUCTEMbI XUMHYECKUX DJIEMEHTOB.
76 Hatpuii n xanuii: nonydenue, Bubnuorea
LOK https://myschool.edu.ru/
buznYecKre 1 XUMUYECKHE
CBOICTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB U UX COSIMHEHNH
OO01mas xapakTepuUCTHKa METAJIOB
77 IHA-rpyninst [lepuoauueckoit Bubnunoteka
CUCTEMBI XUMUYECKHUX DIIEMEHTOB. LOK https://myschool.edu.ru/

Maruuil ¥ KaJIbLIUH: MTOJyYEHHE,
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¢du3nveckre 1 XUMHYECKHE
CBOMCTBa, TPUMEHEHHUE MPOCTHIX
BEILIECTB M UX COCAMHEHUN

JKEcTtkoCcTh BOJBI U CIIOCOOEI €8

Bnbnuoteka

78
YCTpaHEHUS LOK https://myschool.edu.ru/
AJIIOMUHUH: TOJTy4YEHHUE,
79 bu3HYecKue U XUMHUIECCKHE Bubnuorexa
. LIOK https://myschool.edu.ru/
CBOMCTBA, TPUMEHEHUE
AMdoTepHbIe CBOMCTBA OKCHIA U
80 TUAPOKCH/IA ATFOMHHHUS, Bubnuoteka
TUAPOKCOKOMILIEKCHI AITFOMUHUS, LIOK https://myschool.edu.ru/
UX TIPUMCHEHHUE
81 Pemenue 3amay pa3inuHbIX THIIOB Bubnunoreka
p LIOK https://myschool.edu.ru/
[IpakTrueckas padora Ne 7.
82 Pemienne skcnepruMeHTaIbHBIX BubnunoTteka
3a1a4 1o TeMe ""MeTaibl TIIaBHBIX LIOK https://myschool.edu.ru/
noarpynm”
OO0m1as XxapakTepUCTUKA METAIIOB
83 no6ouyHbIx oArpym (b-rpymm) BubnuoTteka
[lepnonnueckoii cucTemsl LIOK https://myschool.edu.ru/
XUMHYECKHX 3JIEMECHTOB
dusznueckre 1 XUMHUUECKHE
84 CBOICTBa XpoMa U €ro Bubnmoreka
Ij LIOK https://myschool.edu.ru/
COCTMHEHUH, NX TPUMEHEHNE
Baxueiimnme coequHeHUA
85 Mapranra. [Iepmadranar Kaaus Bubnmoreka
P - ep . ’ LIOK https://myschool.edu.ru/
€ro OKHCIUTENbHBIE CBOMCTBA
86 duznyeckre U XUMHUUECKHIE Bubnuoteka
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CBOMCTBA JKeJie3a U €ro LLOK https://myschool.edu.ru/
coequuenui. [lonyuenue n
MIPUMEHEHHUE CIIJIaBOB XKee3a
dusuyeckue U XUMUYECKUC
87 CBOICTBA MEAU U €€ COESIMHEHNI Bubnuorexa
’ LIOK https://myschool.edu.ru/
UX IPUMCHCHHE
Ddusnyeckre 1 XUMUYECKHAE
88 CBOMCTBA IMHKA U €I0 Bubnuoteka
COEIMHEHU M, UX IPUMEHEHHE. LLOK https://myschool.edu.ru/
M1 IpOKCOKOMITIICKCHI ITUHKA
ITpakTrueckas padota Ne 8.
89 Pemrenne skcniepruMeHTATBHBIX Bubnuoteka
3a7a4 o reMe "MeTranisl LIOK https://myschool.edu.ru/
100OYHBIX OArpymmn"
90 Pemenue 3amau pa3nUUHBIX THIIOB Bubnuorexa
p LIOK https://myschool.edu.ru/
O00011IeHNE U CUCTEMATH3AINS
91 W3yYEHHOr'0 MaTepHuala 1o TeMe Bubnuorexa
HEYHCHTHOTO MaTep LIOK https://myschool.edu.ru/
Meraniabl
92 KoHnTpospHas padboTa 1mo Teme BubnuoTteka
"MeTamisr" LIOK https://myschool.edu.ru/
AHanus pe3yibTaToB
93 KOHTPOJILHOUN pabOThI, KOPPEKIIHS Bubnuoreka
P p » Kopp LOK https://myschool.edu.ru/
ommnboK
Poxab xumuu B o0ecrieueHnu
YCTOWYHBOTO Pa3BUTHUSA
94 yeoBeyecTBa. [loHATHE O Bubnuorexa
) LIOK https://myschool.edu.ru/

HAaYYHBIX M€TOAaX UCCICAOBaHUA
BE€IICCTB
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Hay‘-IHBIG IMPUHIHUIIBI OPpraHru3aluu
XUMHYCCKOI'0 IMpOrn3BOJACTBA.

Bnbnuoteka

95 1
[TpombInIICHHBIE CITOCOOBI LIOK https://myschool.edu.ru/
MOJTYYEHHS BAKHEHIIIMX BEIIECTB
XUMHUYECKOE 3arpsiI3HEHUE
96 OKPYXKAIOLIEH CPENBLL U €T0 1 Bubnuorexa
Py P LIOK https://myschool.edu.ru/
MOCJIEACTBHUSI
97 X¥UMHS U 310POBbE YEIOBEKA. 1 Bubnunoteka
JlekapcTBEHHBIE CpE/ICTBA LLOK https://myschool.edu.ru/
Xumus numuy. Pons xumnu B
98 0o0eCIIeUeHNH MUILEBOM 1 Bubnuoreka
m LIOK https://myschool.edu.ru/
0€e301acCHOCTH
99 KocMernueckue u mapdromepHbie 1 BubnuoTteka
cpenctBa. bertoBas xumus LIOK https://myschool.edu.ru/
XHUMHS B CTPOUTEIIBLCTBE.
100 Baxkueiime cTpouTebHBIE U 1 Bubnuoreka
p LOK https://myschool.edu.ru/
KOHCTPYKIITMOHHBIE MaTepHaJIbI
XHUMHA B CEIILCKOM XO3SICTBE.
101 Opragnyeckue 1 MUHEpPaJIbHBIE 1 Bubnuorexa
P p LOK https://myschool.edu.ru/
yao0peHust
102 Cucremaruzanusg U 00001IeHne 1 Bubnuoteka
3HAHUU 10 TEME LIOK https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHE
YMK «Xumus. 10 kiaace. Yriay0JéHHbli yPpOBEHb)
1. Xumus. 10 kiaacc. YueOHuk: yruayo. yposenb (aBTopbl O. C. I'abpuensn,
H. T'. Octpoymos, C. A. Ciaakos).

2. Meroanueckoe mocooue i y4YuTeJs K 3aBepLICHHOM NpeIMeTHOI
Juanu yueOHnkoB O. C. I'adpuensina u ap. «Xumus. 10 kiaace», «Xumus.
11 kaace». Yruy0 Jénnsiii yposenb (aBTopbl O. C. I'aGpueasn, U. T.
OctpoymoB, C. A. Ciaaakos).

3. MeToanuyeckue noypounbie pekomenaanuu. 10 kiaacc. Yriy0aéHHbIi
ypoBenb (aBTopbl O. C. I'abpueasin, . I'. Octpoymos, A. H. JIéskun, C. A.
Caaakos).

YMK «Xumus. 11 kaacce. Yriy0JéHHbIA YPOBEHb»

1. Xumus. 11 kiaace. YyeOHuk: yriry0. yposens (aBTopsl O.

C. Tl'adpueasn,U. I'. Octpoymos, A. H. JIéBkun, C. A. CiaaakoB).

2. Meroanueckoe mocooue i y4YuTeJs K 3aBepUICHHOM NpeIMeTHON
JuHuM ydyeOHukoB O. C. I'adpuenasina u ap. «Xumus. 10 kiaace», «Xumus. 11
KJIace». Yriy0 Jaénnslii ypoenb (aBTopbl O. C. I'aOpueasin, U. I'.
Octpoymos, C. A. Craakos).

3. MeToanueckue nmoypounbie pekomenaanuu. 11 kiaacc. Yriay0aéHublii
ypoBeHnb (aBTopbl O. C. I'adpueasin, U. I'. OcTtpoymos, A. H. JIéBkun, C.
A. Ci1aakoB).

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPChHI CETU
NHTEPHET

http://fcior.edu.ru/
http://school-collection.edu.ru/
Bbuoaunoreka IIOK https://myschool.edu.ru/

http://experiment.edu.ru AJIXUMHUK: caiit JI.FO. Aituk0epoBoii

http://www alhimik.ru Beepoccuiickas otuMnuaaa mMKoJbHAKOB 110 XMMUH
http://chem.rusolymp.ru Opranuvyeckass XuMusi: 3JIeKTPOHHbIN Y4eOHUK 115
CpeaHeH IKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XMMHUM: 3JICKTPOHHBbII Y4eOHUK
http://www hemi.nsu.ru OTKpbITbI# KOJJIEIK: XUMHS
http://www.chemistry.ru /lucraHuHoHHAsI OJIMMIIHA/IA IO XUMHU:
TeJIEKOMMYHUKAIMOHHBIN 00pa30oBaTe/IbHbII MPOEKT


http://fcior.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/







