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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-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHmapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oeneparuun Ha niepuo a0 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B yCIoBUAX —AubepeHIIMpPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUS OOy4YeHUs B OpraHu3aluax npodeccuoHaIbHOro oOpa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» TMOIydaeT
NOAPOOHYI0  WHTEPNPETALMI0 B  COOTBETCTBHM C  OCHOBOTMOJIATaroIIUMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHUS] M TPeOOBAaHUW K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(POPMAIIMOHHO-METOUYECKAsA, peaau3alusi KOTOpOoW obecrneynBaeT
MOJIyYCHUE TIPEJCTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIed CcTpaTeruu
oOyd4eHUsI, BOCIUTAHUS U PA3BUTHUS OOYyYaIOIIMUXCS CPEACTBAMU IIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHHUs Y4eOHOro MaTepHayia, KOJIMYECTBEHHBIX W KAaYECTBEHHBIX €TO
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
pamMKax HTOTOBOM arrectaud B (OpMe E€AHMHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO N3YUEHUS XUMUU:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET IMPHUMEPHOE pacmlpeliejieHue y4yeOHOro BpPEMEHH, PEKOMEHIYeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

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

e JAET METOAMYECKYI0 MHTEPIPETALMIO LENEeH U 3a/1ay U3y4YEHHUsI NTpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero o0pa3oBaHUs (JITYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XUMHUHU NPEIyCMOTpEHa
IPEEeMCTBEHHOCTh C OOy4YeHHMEM XHUMHUUM Ha YPOBHE OCHOBHOIO OOILIEro
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpas JOJDKHA ONPENENIAThCS B COOTBETCTBHMU C HANPABICHHEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIUpoBaHHOTO OOyYEHHsI Ha ypPOBHE CpEIHEro o0Iero oOpa3oBaHUS
XUMHSIT Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHMs] HaNpaBlIeH Ha peau3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toil CBsA3M wW3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C TIEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3anusax npodeccuonasbHoro oopasopanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydarommxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocrapngomyMu mpeaMera «XUMUs» Ha YpOBHE YIiyOnEHHOIO U3y4YeHUs
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHMHUHU 332 OCHOBY
npuHATel nosokeHuss GI'OC COO o paznuuusx 0a30BOro u yriyoJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpEeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIUUPEHHUS U YIIyOJeHUS
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHAaMuKU. M3ydeHue mnepuogmyeckoro 3akoHa u Ilepmommueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKXKe C TOYKH 3PEHHs] MEXaHU3MOB €€ oOpa3oBaHMs. M3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
AIEKTPOXUMHUYECKUX IpOIEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrcs 0co00e BHUMaHHUE BOMPOcaM 00 3JEKTPOHHBIX 3P deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy U XapakTrep [OMOJHEHUH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJEpKaHUM IpeIMeTa JUIsl KJIacCOB XUMHUKO-(PU3NYecKoro mnpoguius 0osblioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaia mo obmed xumuu. [Ipu
U3y4YEeHUU IMIpeAMETa B JAHHOM Cllydyae akleHT OyaeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBl COXpPaHEHUS



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

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENTFHOTO  PACCMOTPEHUS XMMHUYECKOW OpraHu3alud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIIY)KAaT OCHOBOM I W3y4ECHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHEe MpenMera «XUMHs» Ha YriayOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuyHble NOpenMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydeHun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIbHOCTH Y€JIOBEKA U OJTHOT'O U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Perenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiim B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00€eCleyeHnn pPalMOHAIBHOIO MPUPOJIONOIb30BaHus, B (HOPMUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa: (yHIaMEHTAIBHBIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUs XMUMHUYECKUX PpEeaKLuu, O



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

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUH 71 OOBSICHEHUS
KITIOYEBBIX MW W MpoOJeM COBPEMEHHOW XHMHHU, JJIsi OOBSICHEHHS U
MIPOTHO3WPOBAHUS SIBJICHUH, UMEIOIMINX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHallM3a U OIICHKH C TIO3UIIMHA IKOJOTHIECKON Oe30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOW3BOJICTBEHHOW JICATEILHOCTH YEJIOBEKA, CBS3aHHOU C
XUMUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  MEpepadOTKOM
BEIIECTB;

e yIyOJIeHWE TPEACTaBICHHH O  HAYYHBIX  METOAAX  IO3HAHUA,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUU OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMHUYECKHUX SIBJICHHM, UMEIOIIUX MECTO B
PUPOJIE, B MPAKTHIECCKON EATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mnnane peamuzanuu mepBOOYEPEIHBIX BOCIHUTATEIBHBIX M PAa3BUBAIOIIUX
(GyHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero oOpa3oBaHUs MPU U3YUYCHUHU
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 HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYECHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIO W  CaMOBOCIMTAaHWUIO  HAa  OCHOBE  yCBOGHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e Pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYATbHBIX M TBOPUYECKUX
criocoOHoOCTe oOydaronuxcsi, (GOpPMHPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOIIIEHUSI K CcaMOo0Opa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO M TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (opmMupoBaHMe yMEHHI W HABBIKOB PAa3yMHOTO MPUPOOIOJIb30BAHUS,
pa3BHUTHE YKOJIOTHUECKOHN KyIbTYphI, MPHOOPETEHNE OTBITa OOIIECTBEHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

OO1ee 4ynCI0 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHHUS] XUMUU HA YTIyOJIeHHOM
YpOBHE CpemHero obmiero oopasoBanus, cocrasiser 204 dacos: B 10 kimacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HEeNIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOHuTaNeH
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CrOcoOBI pa3pbiBa CBSI3EM B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIEC TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHUS
OpPraHUYeCKUX COeAUMHEHUN. MONeKyIspHble U  CTPYKTYpHbIE  (DOPMYIIBL.
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).

[IpencraBnennie o kiaccupukanuu opraHudeckux BemiectB. [loHsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKALUS OPraHUYECKUX peakiuuil. OKUCIUTENHHO-
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 OPTraHMYECKUX BEIIECTB IMPU HaTrpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMoornueckuil ps ankaHoB, o01Ias popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJCKYI AIKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTtaned yriaepojaa, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



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

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs U TPUMEHEHUE aIKaHOB.

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

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKY] alKEeHOB, SP°-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepusa. PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, 30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o011as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE WM MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKHE  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3alud H
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMyia, HOMEHKIATYpa U U30MEPHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIMIEM JEHUCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctupoia. CriocoObl MOTydeHus U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

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



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl mepepaboOTKH HEPTH, UX IPUMEHEHHE B IPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
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. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJIEBOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHOW BOJBI, pacTBOpa IMEpMaHTraHaTa KaJlhs, B3aUMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpa3lamMu IlacTMacc, KayyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHojda). ['oMonormdeckuit psna, oOmas ¢opMyna, U30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
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¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riaulepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHne o MexaHW3Me peakluuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3Mm dYenoBeka. CrmocoObl TONy4YeHUS W NPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

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



cBoiicTB (enona. KauecTBeHHwle peakunu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. DuznuecKue CBOWCTBA albJIETUIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE NPEENIbHBIE KAPOOHOBBIE KUCIOTEL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KuCI0T. M30omMepus nu HoMeHki1atypa. dusndeckue cBOMCTBA
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKALUM, PEAKIUH C YYaCTHEM YIJIEBOAOPOJHOTO pajauKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenu BbICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MNaJbMUTHHOBAsA, OJEHHOBas, JUHO.EBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJNaTypa. PU3NYECKHE W XUMHUYECKHE CBOMCTBA: TUAPOJIU3 B KHUCJIOW WU
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX JKUPHBIX KUCIOT. KUpbI B IpUPOJE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakTepucThka yriaeBoaoB. Kimaccudukanus yrieBoaoB (MOHO-, JH-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckre CBOMCTBA UM HaxoxAeHHe B npupojae. GoToCHUHTES.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIIMe U HEBOCCTAaHABIMBAOIINE AUcaxapuasl. I 'napoaus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJU3, KaYECTBEHHAsl pEeakUus C HOAOM. XHMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIH3, MOIydeHHe >PHUpoB eoa03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJIA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAayeCTBEHHBIC PEAKIIMM Ha albJCTUIbl (C THUIPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bl ¢ TuapokcuaoMm memau(ll), BzammonpeicTBue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTAIBHBIX 3a7a4 mo TemMaM «ChupThl U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crtpoenue Moliekys, oOmias ¢opmysia, U30MepHs, HOMEHKIATypa U (puznueckue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TpeACTaBUTEIbL aMHMHOB apomaTruyeckoro psiga. CtpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudarthuueckux amMuHOB. l[loiydenue aHwinHaA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzoMmepusi. OTaeabHble PEACTaBUTEIIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3ndecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonorndeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIETITHIOB.

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

OKCIEepUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUsS BEIIECTB W HMX IPEBpAICHUI:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHBIE TOHSTUSI XUMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



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

[TomumepHble Mmatepuansl. [lmacTmaccel  (MONMMATUIIEH, MOJUIIPOIIHJIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) U CUIUKOHBI. Pe3nHa.

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

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

OKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpAIICHUIL:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIAaCTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsIpHOH (OpPMyJibl OPraHUYECKOro COEAMHEHHS I10
MacCOBBIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXNpeaMETHBIX CBS3EH NMPU U3YYEHUH OPraHUYECKON XWMHH B
10 kyacce OCYUIECTBISETCS Yepe3 HCIOJIb30BAHUE KaK OOIIUX eCTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CUHTE3, Kiaccuukauus, HaOIIOJACHUE, H3MEPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3MYECKHUE BEIUYUHBI, €IUHUIIBI WU3MEPEHHs, CKOPOCTh, HHEPTHUs,
Mmacca.

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



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

["eorpadusi: mone3Hple HCKOMAEMbIE, TOILUIUBO.

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

11 KIIACC

OBHIASI N HEOPTAHUYECKAS XUMUA

Teopernueckre 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX saep. XuMH4ecKur aneMeHT. M3oromnbel. CtpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB, KBAaHTOBBIC YMCJIA. DHEPIEeTUUYCCKHE YPOBHH U
noAypoBHH. AToMHBIE opOuTanu. Kinaccudukaiuys XUMHIECKUX 3JIEMEHTOB (S-, -,
d-, f-amementnl). PacmpenencHue SIIEKTPOHOB 10 AaTOMHBIM — OpPOHUTAJISAM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOIO—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIIEKTPOOTPHUIIATEIILHOCTb.

[Tepuonuueckuii 3akoH u Ilepuoauueckas cucreMa XUMMHYECKUX 3JIEMEHTOB
JI.UN. Menneneera. CBa3b NeprUOANYECKOr0 3akoHa U I[leproandeckoil CUCTEMBI
XAMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJHOXHBIX BEHIECTB IO TpynmaM U [epuojaM. 3HAYCHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMuueckass CBSI3b. BHIBI XMMHMUYECKOM CBS3HM: KOBAaJICHTHAs, HMOHHAasd,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-AKIENITOPHBINA. DHEPTrus U JIuHa CBA3U. [10JIsIpHOCT, HAITPABICHHOCTD U
HACBIIIA€MOCTh KOBAJECHTHOM CBs3W. KpaTHbie CBs3u. BogopoaHas CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

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

[IpencraBieHne 0 KOMIUIEKCHBIX coeuHEeHUsAX. COCTaB KOMIIJIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJAPHOTO  CTPOEHHUS.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHeix cucreMax. MctuHabie pacTtBopsl. [IpencraBinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIEHTpanusi. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPraHWYECKUX BEIIECTB. | pUBHAIILHEIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusiX. TeriaoBbie 3QPEeKThl XUMUUECKUX PEaKLUi.
TepMoXUMUYECKUE YPaBHEHUS.

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

OO6patumMble U HEOOpaTHUMbIEC peakIuu. XuMuueckoe paBHoBecue. KoHncranra
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 auccounuanuu. Cpela BOJIHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHa,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAaHOBUTENb. I[Ipollecchl OKHCIEHHS W BOCCTAHOBJICHMSI.
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
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHUE PEaKIMil HOHHOTO OOMEHa, OIpeIesieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuuyeckast xumMusi.

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

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJIaMU M HEMEeTaUlaMHU, BOCCTaHOBUTENbHbIE CBOWMCTBA. ['mapuubl.
TonnuBHBIE AIIEMEHTHI.

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



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

Cepa. HaxoxzaeHnue B NpHUpPOAE, CIOCOOBI MOJY4YeHUS, (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. Haxoxnenue B mpupojie, CHOCOOBI TMOJIy4YeHUs, (puU3nyYeckue 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. Haxoxnaenue B mpupoje, CHocoObl MONydeHUs, (PU3nuecKkue 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 XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB, OOpPA30BAHHBIX
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
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, crocoObl MoydeHus, Gu3nueckue u
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKI0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcCoOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX O0O0JOYEK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBA MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  meTtawioB.  OOmue  CrocoOsl
MOJIyYeHUS METaJJIOB: TUAPOMETAILTYPIHUsl, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3uu MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: mnonydeHue, ¢GU3MUYECKUE U
XUMHUYECKHE CBONCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COEAUHEHUH.

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



AJroMuHU: noNydeHue, (PU3ndeckre U XMMHUYECKHe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[lepuonueckoi CUCTEMBI XUMUYECKHUX AJIEMEHTOB.

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

duznyeckrue M XUMHYECKHME CBOWCTBA MapraHila U €ro COCJAMHEHUM.
Baxneiimme coeaunenuss wmapranna(ll), wapranna(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). Tlonyuenue u npuMeHeHHUe Keme3a
Y €r0 CIUIaBOB.

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

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TMAPOKCH/IA IMHKA, THAPOKCOKOMIUIEKCHI IMHKA. [[pumenenne
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJJIOB C BOAON (BO3MOYKHO HCIIOJIb30BAHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHCIOT M LIENOYEH, PEIIEHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TeMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUAN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUS yenoBeyecTBa. [lonsTue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbllIuIeHHBIE CTIOCOOBI MOMYYEHUSI METAILJIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpeapl U €ro IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenaparoB. Pojas 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€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HH.

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

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuainsl g 31eKTpOHUKU. HaHOTEXHOIOTUN.

PacuérHble 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 (00BbEMa, 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
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO0nue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICTMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PAJIMOAKTUBHOCTh, MOJIEKYJIa, JHEPTETUUECKUA YPOBEHb,
BEILIECTBO, TelO, OO0OBEM, arperaTHOE COCTOSHHME BEIIECTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTemMa, onocdepa, MeTaboInu3M, 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 TPOMBIIIJIEHHOCTh, METAJUTYypPIUsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dhapmalieBTHUECKAS MIPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWHU
HA YI'JIVBJIIEHHOM YPOBHE CPEJHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-AESTEIBHOCTHBIM TMOJAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS TpeaMeTa «XHUMHUSD» Ha YPOBHE CPEIHETO
oOmero o0pa3oBaHUsl BBIIEIEHBI CIEAYIOIIME COCTaBISIOIIAE: OCO3HAHHE
OOy4arolUMHUCST POCCUICKOM TpakJaHCKOH UWAEHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIIPEAEIICHUIO; HATMYME MOTHUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIMXCS PYKOBOACTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBUJIaMHd W HOpPMaMH TIOBEJEHUS; HaJIHune
MIPABOCO3HAHUS, SKOJIOTHIECKON KYJIbTYPBI; CIIOCOOHOCTH CTABUTH IIEJIA U CTPOUTH
YKU3HEHHBIE TUJIaHBbI.

JIMYHOCTHBIE pe3yNbTaThl OCBOGHMS IMpeaMeTa «XHUMHS» OTpakaroT
c(OpMUPOBAHHOCTh OMBITA TO3HABATENLHOM M TPAKTHUYECKON N1eATEeIHHOCTH
0oOy4Yaronmxcs B MPOLECCE peaTu3aliyi 00pa30BaTeNbHON AEATEIHHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS IMpeaMeTa «XHUMHS» OTpakaroT
C()OPMUPOBAHHOCTh OIBITA T[O3HABATEIBHOM W TPAKTUYECKON JEeATEIbHOCTH
oOyuyaroluxcs B MPOIecce peanu3alii 00pa30BaTeIbHON JESATENBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YYaIOIIMMHUCS CBOMX KOHCTHTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBa)XKEHUS K 3aKOHY U MPAaBONOPSIKY;

NPEJCTaBICHUS O COIHMAIbHBIX HOpPMax M TpaBHUIaX MEXKIHYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH [EATEIHHOCTH TIPH CO3AaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TO3HABATENBHBIX 3a7ay, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh W TPHUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apTyMEHTHI IPYTUX NPH aHAJIN3e Pa3InIHBIX BHIOB YUYCOHOH NeATEeIbHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJEIUIO
OTE€UYECTBEHHOMN XHMUM;

YBOXEHUsI K IMPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IOPUJIOKEHUSI XUMHM, OCO3HAHMSI TOTrO, 4YTO JaHHbIE HAyKH €CTh pe3yJIbTar



JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U TMOCICIYIOLIEM
aHanu3e UHQOpPMaALMU O MEPEJOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJEHUE M TOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEACTBUN
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3710POBbIO;

COOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBAaMU B OBITY,
IIOBCEHEBHOM XKU3HU, B TPYIOBOU JEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIIUSX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIHBIX MPUBBIYEK (YMOTpPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTEIbCKOM
JEATeIbHOCTH, OOILIECTBEHHO TIOJE3HOW, TBOPYECKOM W  JpPYrux BHUAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUH NPAKTHUYECKUX 3a]a4
COIIMAILHOM HAIMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJbI);

HWHTEpeca K MPaKTUUEeCKOMY M3Yy4YEeHHUI0 Mpodeccuil pa3inyHOTO pojia, B TOM
YuUCJIe HA OCHOBE IPUMEHEHUS TIPEAMETHBIX 3HAHUHM TI0 XUMUHU;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3ysibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAIBHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHM, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0,10THYeCKOr0 BOCIIUTAHUS:

HKOJIOTHYECKH I€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJEC KaK HCTOYHHKY
CYILECTBOBAHMS )KM3HU Ha 3eMIIE;



MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEeM, BIUSHHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHUA HEOOXOJUMOCTH HCIOJb30BAHUSA JIOCTHXKCHUM XUMHU IS
pelIeHus BOIPOCOB PAllMOHAIBLHOTO IPUPO/I0TIOIb30BaAHNS;

AKTUBHOTO HEMPUATHS JCHUCTBUH, NPUHOCIIIMX BpPEI OKpYyKaromeh
MPUPOJIHON CpeJlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE AKOJOTHUYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HJIMYKS PA3BUTOTO SKOJIOTHMUECKOTO MBIILICHUS, S9KOJIOTHYECKON KYIbTYPHI,
OTIbITa JESTETbHOCTH AKOJIOTUYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJCTBOBAaThCSI UMM B MO3HABATEIbHON, KOMMYHUKATUBHOMW W COIUAIBHOMN
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJIEOJIOTUHU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO Pa3BUTHUSA
HayKH ¥ OOIIECTBEHHOMN MPAKTUKU;

MOHMMAHUSl CHeUuUKA XUMUU KaK HayKd, OCO3HaHMs €€ poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeACTaBICHUs] 00 OKpY’KarollleM MUPE KaK O €IWHCTBE MPUPOJIBI M YCIOBEKA, B
MO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuH MpodJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHHM JJIi  COBPEMEHHOM
IUBUIM3AIUM: B €€ TYMaHUCTUYECKOW HAINpaBJICHHOCTH W Ba)XHOW poOJId B
CO3/JaHMM HOBOW 0a3bl MaTepHaIbHON KYJIbTYpHl, B pEHICHUH TJI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTUYECKOM,
MUIIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, 00€CTICUeHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM KU3HU Ka)JA0ro 4dJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TOHUMAHUS CYIIHOCTA METOJO0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTHU HCIOJIb30BaTh
MoJTyyaeMble 3HAHUA JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPYIKAIOIIEro Mupa u
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XMMHYECKHE 3HAHUS s
peleHus Ipo0IeM B peabHbIX )KU3HEHHBIX CUTYaIUsAX;

MHTEPECA K O3HAHUIO, UCCIIEI0BATEIBbCKON JEATEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa30oBaHUIO U
caMOOOpa30BaHNIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUWA 1O XUMHUU B
COOTBETCTBHH C )KM3HCHHBIMH NOTPEOHOCTAMU;



WHTEpeca K OCOOCHHOCTSAM TpyAa B pasIudHbIX chepax mpodeccrHoHaIbHOMI
NEeSATeTLHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeramnpeamMeTHbIe pe3ysbTaThl OCBOSHHUS MPOTPaMMbl IO XUMHH Ha YPOBHE
cpeaHero o0Iero o0pa3oBaHus BKIIOYAIOT:

3HaYuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXKIIPEAMETHBIE) OOUICHAYYHbIE TMOHATHUS, OTpasKarolIue
[EJOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeIU(HUKYy METOIO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SJHEPTUs, SIBJICHHUE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYyTHeE);

yYHHUBEpCaJbHbIe y4eOHBIC NEHCTBUS (IMO3HABATENbHBIC, KOMMYHUKATHUBHEIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBanue (GYyHKIMOHATBHOM
IPaMOTHOCTH M COITMATILHOM KOMIETEHIIMN 00y4YaroInXCs;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIEC

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MO3HABATEIBHON M COLMAJIBHOMN MTPAKTHKE.

MeranpeagMeTHbIE Pe3yiabTaThl OTPAXKAKOT OBJIAJCHUEC YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA W  PETyJSITHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOruvYecKue JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

ONpeAesaTh LENH JEeITEeIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIbHOCTU C TOCTABICHHBIMU 1EJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TOHATUNA W YCTaHABIWBATh UX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JJII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB H
XUMHYECKUX PEaKIIU;

YCTAHABIMUBATh IPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;



IPUMEHATH B MPOLIECCE MO3HAHUS MCIIOJNb3yEeMble B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIEIH, IPEOOPA30BHIBATH MOJIETBHBIC MTPEICTABICHHS — XUMHUECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHU4yeckas ¢GopMyla, YypaBHEHHE XUMHYECKON
peaklMy — TMpU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHbIE MOJICJIbHBIC TPE/ICTABIICHUS ISl BHISBICHUS XapaKTePHBIX
MPU3HAKOB U3yYaEMBbIX BEIIECTB U XUMHUECKUX PEaKIIUA.

2) 6a3oBbIe HCCIEA0BATEIbCKUE 1eCTBHS:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEHIECTB U XUMHUYECKHUX
peakuuit;

(GopMyIMpoOBaTh LEIH U 3a/1a4l UCCIIEA0BaHUs, UCIIOIb30BaTh IIOCTABJICHHbBIE
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHI B KadyecTBE HHCTPYMEHTA
MO3HAHWUS U OCHOBBI JUIsI (DOPMHUPOBAHHS THUIOTE3BI MO MPOBEPKE MPaBUIHLHOCTH
BBICKA3bIBAEMBIX CYXJICHUM;

BJA/J€Th HAaBBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUS U TPOBEACHUSA
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOOATh 32 XOJ0M
mpoIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0 pe3ylbTaT, (opMyIHMpoBaTh
000O0IIIEHHS ¥ BBIBOABI OTHOCUTEIHLHO IOCTOBEPHOCTH PE3YIbTATOB HCCIIETOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOU
JESITEIbHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOWCKY METOJIOB PpEUICHUS TPAKTUYECKUX 3a1ad, NPUMEHEHHUIO Pa3IMYHBIX
METO/IOB IMO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPoOpManuu (HAy4YHO-
MOMyJISIpHAsl JUTepaTypa XHMHUYECKOTO COJEp)KaHWsA, CIPaBOYHBIE IOCOOUS,
pecypcbl HTEpHeTa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
peICTaBICHHUS, KPUTHUECKU OLICHUBATH e JOCTOBEPHOCTD u
HENPOTHUBOPEUUBOCTH;

dbopMyIMpOBaTh 3aMpPOChl U MPUMEHATh Pa3INYHBIE METOABI MPU TIOWCKE U
orbope wHPOpMAIMK, HEOOXOAMMOW [UIsI BBIMOJHEHWS YYEOHBIX 3amad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TpEACTaBICHUS
uHpopmaruu (cxemsl, rpadyKu, AUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHUE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa mpu padoTe ¢
XUMHUYECKOM HMH(pOpManueil: NpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYyIIbl, a00peBUATYpbI, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBLIC yqeﬁmﬂe HeﬁCTBHH:

3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOﬁ TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCHUTCIIbHO BBIITOJIHCHUA Hpe,HHO)I(CHHOﬁ 3aJa4u,

BBICTYIIaTh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MTOJIYYCHHBIX CAMOCTOSATEIILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBHIMTIOJTHEHUHT
XUMHYECKOTO JKCIEPUMEHTa, MPAKTUYECKON pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaju3aluu y4eOHOTro MpoeKTa, U (OPMYITHPOBATH BHIBOBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHMM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC yHUBeEpCAJIbHbIEC Y4eOHbIE 1eliCTBHUS:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBIISTH CBOIO TO3HABATEILHYIO
JEATEIIbHOCTh, OIpenensis €€ [eau M 3ajadyd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii  aJrOPUTM JCUCTBUN TpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCIENIOBATENbCKUX 3ajad, BBIOMpaTh Hambosee
3¢ (}exTUBHBIN C€rnoco0 HMX peuieHuss ¢ Y4ETOM TNOJIyYEHHs] HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYILECTBJIATE CAMOKOHTPOJb JEATEIBHOCTM HAa OCHOBE CaMOaHaIU3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI IO XUMUHU HA YTITyOIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro oOuiero o0pa3oBaHHs BKIIOYAIOT crlelupuyecKue
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
10 OCBOCHUIO, MHTEPIIPETAIIMU U MPEOOPA30BAHUIO 3HAHUM, BUJBI JESITEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3MUYHBIX YYEOHBIX
CUTYalUsIX, & TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYallUsIX, CBA3AHHBIX C XUMUEH. B
MporpaMMe IO XWUMHUH TPEAMETHBIE PE3YJbTAThl IPEACTABJIEHBI 110 TOJaM
V3y4EHUS.

10 KJIACC
[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXaroT:



c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECTe W 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUYECKOM, IHEPTETUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B oOecrieyeHUun PalMOHAIIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YeJIoBeKa, a TaKKe OKOJOIMYECKHW OOOCHOBAHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MMOHATHS — XUMHYECKUN AJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
oboylouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHUSI aToMa, TUOpuau3alusi AaTOMHBIX OpOuTalield, HWOH, MOJEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCJIEHUS, XUMHUYECKAs CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIMOHATbHAS
rpyinmna, pajaukKaid, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAas), H30MEpPbI, TOMOJIOTUYECKUN PsAJ, TOMOJIOTH, YIJIEBOJAOPOIbI,
KHUCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COEIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpeBpalieHUs] DSHEPrUM TIPH XUMHUYECKUX pPEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIHE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHUMHUYECKUX peakiui, TEPMOJUHAMUYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHHUs, O B3aUMHOM BIIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN d(pdexThi, opueHTanTs! | u Il pona);
(haKTOJIOTUYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJYYEHUU U O€30MaCHOM
WCIIOJB30BaHNN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M IMPaKTHYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BO/JICTBA (Ha MpUMEPE MPOU3BOJICTBA METAHOJIA, TEPEePadOTKU HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapakKTEPHBIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

MCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAMEHHBIX W CKEJIETHBIX) (hOPMYIT OPTaHUIECKUX
BEILIECTB;



COCTABJISITh YPABHEHUSI XMUMHYECKUX PEAKIUA U PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKIMi  TMOCPEACTBOM  COCTaBICHUS
AIIEKTPOHHOTO ©OanaHca JTUX pEaKIHi, peakuii HOHHOTO oOOMeHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

U3TrOTaBIMBATh MOJIENIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALUH
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUMU: YCTAaHABIMBATh MPHUHAICKHOCTh H3YyUEHHBIX
OpraHMYEeCKUX BEHIECTB MO0 HMX COCTaBy M CTPOCHUIO K OIpPEeACIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HomeHkiatype (IUPAC) u npuBoAauTh TpUBHAIBHBIE HA3BaHUS /I OTIEIbHBIX
IpEeCTaBUTENICH OPTraHWYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOMYOJ, TIUIEPHUH,
ATUJICHTJIMKONb, (EHOJ, (opMalibACTUll, aleTadbACTH, aleTOH, MypaBbHHAas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsI, OJICMHOBAsS, TATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (GPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENENATh BHUJ XHMHYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHMSX (KOBAJICHTHAs W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

cOPMHPOBAHHOCTh YMEHUSI TPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHHUS
opranuueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,;

chOpPMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIUYHBIX MPEICTABUTENCH pPa3THMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
aJIKUHOB, apOMAaTHYECKHUX YTJIEBOJOPOJIOB, CIHUPTOB, albJETHIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriIeBOAOB (MOHO-, AW- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b  MEXAY HHMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEAKIMA C WCIOJB30BAaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, YMCHHS TOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUM OT
KPaTHOCTH ¥ THUITA KOBAJICHTHOU CBSI3U (G- U TT-CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
Y TPYIIIl aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
Coipbsi (HedTh, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKu W
MPaKTHYECKOEe MPUMEHEHHUE MPOAYKTOB NepepadoTKy;



c(hOpPMHPOBAHHOCTh BIAJICHUS CHCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HaHUS — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHUPOBAHHOCTh YMEHUS IPUMEHSITh OCHOBHBIE onepauu
MBICIIUTENILHON JESTENIbHOCTH — aHaju3 U CHUHTE3, CpaBHEHHUE, 0000IleHue,
CHUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CJICACTBEHHBIX CBA3CH — IS U3Yy4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyiee OCO3HAHHOTO TOHUMAaHUSl CYIIHOCTH MATE€pUAJBLHOTO €IMHCTBA MHUPA,
MCIIOJB30BaTh CUCTEMHBIE 3HAHUS M0 OPraHUYECKONW XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

cOPMHUPOBAHHOCTh YMEHHH: TMPOBOJUTH PACUETHI MO XUMUYECKUM
dbopmynamM U ypaBHEHUSIM XUMHUYECKUX PEAKIUN C UCMOJIb30BAaHUEM (DU3UYECKUX
BEJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHYECKOU
dbopMyIibl BelIECTBa MO M3BECTHBIM MAacCCOBBIM JIOJSIM XUMHUYECKUX AJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATM3UPOBATh U OIEHUBATH
C TO3UIMH  DKOJOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUSI  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTH YeJIOBEKa, CBSI3aHHOW ¢ MepepadoTKOn
BEILIECTB, UCMOJIb30BaTh MOJIYYEHHbIEC 3HAHUS JJIsl IPUHSITUSL TPAMOTHBIX PEUICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIyYeHHE W M3yYEHHUE CBOMCTB OPTaHMYECKUX
BCILIECTB, KAYECTBEHHBIC PpEAKIUU YTJIEBOJOPOJOB PA3IMYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COONIOACHUEM TPABHII
O0e3onacHoro oOpamieHusi ¢ BEUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHUEM,
dbopMynUpoBaTh 1€Jb HCCIEIOBAaHMS, MPEJACTABIATh B pazIMdyHOd Gdopme
pe3yJbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATH U OILICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00Pa3HOTO TOBEACHHS B OBITY H
TPYJOBOM JEATEIBHOCTH B IEJSAX COXPAHEHHUS CBOETO 3JI0POBBS, OKpYKaloIIeH
MIPUPOIHOM CPENBI U TIOCTUKEHHS €€ YCTOUUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEMCTBUS HaA >KUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI rokasarens [1J1K;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIEHUS! PUCK-TI0JIb3a;



c(OPMHPOBAHHOCTh, YMEHUMW: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HAydHAS
JuTepaTypa, CpeacTBa MaccoBoi uHbopMmaluu, HTepHeT u Apyrue), KpUTHUECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(pOpMaIuio, nepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.

11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XUMUSD» OTPaXKaroT:

c(OpPMHPOBAHHOCTh MPEJCTABICHUNA: O MAaTepUaIbHOM E€IMHCTBE MHPA,
3aKOHOMEPHOCTAX M II03HABAEMOCTH SIBJICHUM MPUPOJBI, O MECT€ U 3HAYECHUHU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIEYEHUU YCTOWYMBOIO
pPa3BUTHS, B PEIICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUM HOBBIX MaTEPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECHEYEHUH PAI[MOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
GbopMUpPOBAaHUM MHUPOBO33PEHUSI M OOIIEN KyJIbTyphl YEJIOBEKa, a TakxKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOJHON

cpene;
BJIaJICHHUEC CUCTEMOU XMMHUYECKUX  3HAHHUM, KOTOpas BKJIIOYAET:
OCHOBOITOJIArarolINe TOHSATHS — XUMHYECKHM DJJIEMEHT, aToM, SJApO aTroma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOEC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOuTaned, HOH,
MOJIEKYJa, BAJICHTHOCTb, 3JEKTPOOTPUIIATENBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, MWOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KpUCTAJUINYECKAsl PpEIIETKA, XUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JTUCCOLMAILMS, CTENEeHb JUCCOIMAlINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEeaKlUh, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUUYECKOM TUCCOLUALNM, NEPUOIUYECCKUN
3akoH [[.1. MenpneneeBa, 3aKOH COXpaHEHUsI MACCHI BELIECTB, 3aKOH COXPAHEHUS U
MpEBpAIEHUs] SHEPTUU NPU XUMHUUYECKUX PEAKIIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JeKalue B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEJCTaBICHUs] O CTPOCHUU BEIIECTBA HAa aTOMHOM, HMOHHO-MOJICKYJSPHOM U
HaJIMOJIEKYJISIPHOM YPOBHSIX; TMPEACTAaBICHUS O MEXaHW3Max XHUMHYECKHUX
peakiui, TEpMOJMHAMUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSX  HX
MPOTEKAaHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJCHHSI O CBOWMCTBAX, COCTaBe, MOJYYCHHUH U OE30MacHOM
UCITIOJIb30BAaHUU BAXKHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON



NEATeTPHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XHMHAYECKOTO
IIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
OMKMCAHUH HEOPTAHUYECKHUX BEILIECTB U UX MPEBPALICHUN;

c(OpMUPOBAHHOCTh YMEHHMSI HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XMMHUYECKHUX  PEaKLUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe HA3BaHUS OTACIBHBIX
BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPEESATh BAJICHTHOCTh U CTENEHb OKUCICHHUS
XUMHUUYECKUX DJIEMEHTOB B COEJIUMHEHMSIX, BUJ XUMHUYECKOU CBS3M (KOBaJEHTHAas,
WOHHAs, METaJuInYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pElmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTh CBOMCTB BELIECTB OT
BUJIa XMMHYECKOW CBSI3M W TUNA KPUCTANIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBINA MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c()OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPraHUYECKHE
BEILIECTBA 10 UX COCTaBY, XUMUYECKHE PEAKIIUH 110 PA3JIMYHBIM MMPU3HAKAM (UUCITY
U COCTaBy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEeKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aropa u
JPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccupukauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKIUL;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI TIEPHOIUIECKOTO 3akoHa Jl.
N. MenneneeBa 1 IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOTO MNEPHUOIOB
Ilepuomnueckoir  cucremsl .M.  MeHnngeneeBa,  UCNOJNB3ysS  TMOHSTHUA
«IHEPTeTUYCCKHE YPOBHW», «IHEPTCTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE JHEPreTUUYECKHUE COCTOSHHUSA aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coeqMHeHMM mno mnepuogaMm u rpynmnam Ilepuonnueckoin cucremsr J[. .
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMH: XapakTepu3oBaTh (ONHUCHIBaTH)  OOIIWE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKIAThH
CYILIECTBOBAHHE T€HETUYECKOM CBA3UM MEXKIY HEOPraHWYECKHMH BEIECTBAMH C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;



cOPMHPOBAHHOCTh yYMEHHUS PACKpPBIBaTh CYIIHOCTh: OKHCIHUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIUNA MOCPEACTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca
ITUX PEAKIUN; PEeaKIuii MOHHOTO OOMEHa MyTEéM COCTABJICHHS WX IOJHBIX W
COKPAIlIEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  THUAPOJIN3A;  PEaKUIHUN
KOMILJIEKCOOOpa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

c(OPMHPOBAHHOCTh YMEHUSA OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XAMHUYECKUX PEAKIMU C Y4ETOM HMX IHEPreTHUUYECKHX XapPaKTEPUCTHUK, XapaKTep
U3MEHEHHSI CKOPOCTH XHMHYECKOW pEAKUUH B 3aBUCUMOCTH OT PA3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHeIHUX Bo3aeicTBuid (mpuniun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XUMHUYECKUE pPEaKIIHH,
JIeKAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIOTHI, aMMHAaKa,
oOlue HayyHble TMPUHIUINBI XUMHYECKUX TPOU3BOJCTB; I1EJIECO00PA3HOCTD
MPUMEHEHUS HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUS COOTHOILICHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BJIQJICHUSI CHUCTEMON 3HAHUM O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOIH3YEMbIX B €CTECTBEHHBIX HAayKaX,
YMEHHUSI IPUMEHSThH 3TU 3HAHUS MPU IKCIIEPUMEHTATILHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUHM, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA U B MIOBCEHEBHOMN KU3HU;

c(hOpPMHPOBAHHOCTh YMEHUS BBISBIATH B3aUMOCBSI3h XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IJIS
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOAUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLECHTPALUs;
MacChl BeIIeCTBa WM 00hEMA ra3a Mo W3BECTHOMY KOJUYECTBY BEIIECTBA, MACCE
ui 00bEMY OTHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOTO A dexTa
peaKuuu; 3HAYEHUs] BOJAOPOJHOrO MOKA3aTesisd PacTBOPOB KHUCJIOT U IIEIOYEH C
M3BECTHOM CTEIMEHbIO JUCCOIMAIlMM;, Macchl (00bEéMa, KOJMYECTBa BEIECTBA)
MPOAYKTA PEAKIMH, €CIU OJHO M3 MCXOJHBIX BEIIECTB JAHO B BHUJE PacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIESCTBA MUIM JAaHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa pPEaKInH,; OOBEMHBIX OTHOIICHHUM
ra3os;

c(OpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAaHUPOBATh U TMPOBOJAMTH
XUMHYECKUA  JKCIEpUMEHT  (MpoBeACHHME  peakuuid  HOHHOrO  OOMeHa,
MOATBEPKAECHNE KAYECTBEHHOTO COCTaBa HEOPTaHMYECKUX BEILIECTB, ONPEACICHUE
Cpeapl pPacTBOPOB BEHIECTB C IOMOIIBI0 HWHAWKATOPOB, HW3YyYECHUE BIIUSHUS
pa3iMyHbBIX  (AKTOpOB HA CKOPOCTb XHMHUYECKOW pEeaKIMu, peIleHue



OKCMEPUMEHTANIBHBIX 3a7ad 1o Temam «Mertammey u «Hemeramnb») ¢
cOOJII0IeHNEM TTpaBUJI 0€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a00paTOpPHBIM
oOopynoBanueMm, (HOpMyIUpPOBaTh II€lb HCCIIECNOBAHUS, TMPEIACTABIATH B
paznuyHOi dopMe pe3yabTaThl IKCIIEPUMEHTA, aHAIU3UPOBATh U OIEHUBATH UX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHI: COOJIOIATh MTPaBUIa TIOJIb30BaHUS XUMHUYECKOM
mocysIol M j1abopaTopHbIM OO0OpYAOBaHHEM, OOpAIICHHWS C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIHSMHU IO BBINOJHEHUIO JaOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH IE€JIECO00pa3HOro TOBEACHUS B OBITY W TPYJOBOU
JESATEIIBHOCTH B IIEJIIX COXPAHEHMsI CBOETO 370POBbsI, OKPYKAIOIIEH MPUPOTHON
Cpelbl M JOCTHXKEHHS €€ YCTOWYMBOIO PAa3BUTHs, OCO3HABAaThb ONACHOCTH
TOKCHUYECKOTO JCHCTBHS Ha KMBBIE OPTaHU3MBI OMPEACIEHHBIX HEOPTaHUYIECKIX
BEIECTB, MOHUMas cMbIci nokazatesns [1JIK;

C()OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IOUCK
XUMHYECKON MHGOPMAIIMU B Pa3IMUHBIX UCTOYHUKAX (HaydHas U yueOHO-HAYyIHAS
JUTEpaTypa, CpeicTBa MaccoBor MHpopManuu, IHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XMMHUYECKYIO0 MH(OpMaIIo, nepepadaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUU C ITOCTABIICHHOM YUeOHOM 3aauei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoasubie | IlpakTuueckue
n/n NMpoOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCcKO XUMHUH
[Tpenmer oprannveckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COeAMHEHUN A. M. 8 0 0 https://resh.edu.ru/subject/29/
byrneposa
Hroro no pasneny 8
Pa3nes 2. Yriesogopoabl
I _
2.1 PEACIIBHBIC YIACBOAOPOABL — afIKAMEL 5 0 0 https://resh.edu.ru/subject/29/
[IUKJI0ATKAHBI
H :
2.2 CHPSACILHRIC YHICBONOPOARL- QUKL 14 0 1 https://resh.edu.ru/subject/29/
aJIKaINEHBI, aJTKUHBI
2.3 Apomatndeckue yriieBo10po/ibl (apeHbl) 8 0 0 https://resh.edu.ru/subject/29/
I1
24 PHPOAHBIC HCTORHHIH YIJCBOAOPOAOB H X 4 0 0 https://resh.edu.ru/subject/29/
nepepaboTka
2.5 l"asioreHnpor3BOAHBIE YTIEBOAOPOI0OB 4 1 0 https://resh.edu.ru/subject/29/
Hroro no paszneny 35
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. denon 11 https://resh.edu.ru/subject/29/
3.2 KapOoHuIbHBIC COSTUHEHUS: alTbJICTH/IBI U 21 1 https://resh.edu.ru/subject/29/
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https://resh.edu.ru/subject/29/
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https://resh.edu.ru/subject/29/

keToHbl. KapOoHoBbie KuCIOThL. ClOKHBIE
a¢upsl. XKupbl
3.3 YraeBoab 9 1 0 https://resh.edu.ru/subject/29/
Wroro no pazueny 41
Pa3znea 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust
4.1 AMuHBI. AMUHOKUCIIOTHL. benku 12 1 2 https://resh.edu.ru/subject/29/
Htoro no pazneny 12
Paspnen S. BeicokomoJieKy/IsipHbIE COeAUHEHUSA
5.1 BrIcOKOMONIEKYIISIpHBIE COEITMHEHUS 6 0 1 https://resh.edu.ru/subject/29/
Hroro no pazneny 6
Pa3nea 6. Utorosoe nosropenne
Hrorosoe nmoBropenue 3a kypc 10 kiacca 3 1 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 105 4 6
11 KUIIACC
KoumnuecTBo yacos
HanmeHoBaHMe pa3eioB U TeM DJIeKTpOHHbIe (HM(POBbIE)
Ne i/ Kontpoabusie | IlpakTnueckue
NPOrpamMmsbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nea 1. Teopernyeckue 0CHOBbI XMMHMHU
Crpoenue atoMma. Ilepnonnueckuit
11 3akoH u [lepuonnueckas cucrema 9 https://resh.edu.ru/subject/29/11/

XUMHYECKHUX AeMeHTOB /JI. .
MeHnaeneeBa



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/11/

Crtpoenue BemniecTBa. MHOroooOpasue

https://resh.edu.ru/subject/29/11/

1.2 11
BEIIECTB
https: h.edu. bject/29/11
1.3 XHUMHYECKUE PEAKITUU 19 e e
Htoro mo pazneny 39
Pa3nes 2. Heoprannueckasi XuMust
https://resh.edu.ru/subject/29/11
2.1 Hemerauint 31 ps://resh.edu.ru/subject/29/11/
99 MeTanis 93 https://resh.edu.ru/subject/29/11/
Wroro no pazueny 54
Pa3zgen 3. XuMus u ;Ku3HL
31 Metoasl TO3HAHUSI B XUMUU. XUMUSI U 9 https://resh.edu.ru/subject/29/11/
' KU3HD
Hroro o pasneny 9
https://fipi.ru/ege/otkrytyy-
IToBTOpeHue 3 )
bank-zadaniy-ege
OBIIEE KOJIMYECTBO YACOB I10 105

I[TPOTPAMME



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
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https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrtpoiasbnsbie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
[IpeameT 1 3HaUCHUE OPraHUYECKON XUMHH,
1 MIPEICTABJICHHE O MHOTO00Opa3uu 1 0 0 https://resh.edu.ru/subject/29/
OPraHUYECKUX COCTUHEHUI
DIIEKTPOHHOE CTPOEHUE aTOMa yTJiepo/ia
2 (ocHOBHOE U BO30YKAEHHOE COCTOSIHHUSA). 1 0 0 https://resh.edu.ru/subject/29/
BasienTHBIE BOBMOXXHOCTH aTOMa yriiepo/ia
XuMuYeckas CBSI3b B OpraHUYECKHUX
coeMHEHUsIX. MexaHn3Mbl 00pa30BaHUS .
3 A N p 1 0 0 https://resh.edu.ru/subject/29/
KOBAJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eM
Teopust cTpoeHUsI OpraHUYECKUX .
4 P pu P 1 0 0 https://resh.edu.ru/subject/29/
coenuHeHuii A. M. Byrieposa
Bunbl uzoMepun: CTpykTypHas,
5 POCTPaHCTBEHHAs. DJIEKTPOHHBIE HPPEKTHI 1 0 0 https://resh.edu.ru/subject/29/
B MOJICKYJIaX OPTaHUYECKUX COCTMHEHUM
[IpencraBienue o KnaccupuKaum u
6 cucremarnueckas Homenkiatypa (IUPAC) 1 0 0 https://resh.edu.ru/subject/29/
OpPTraHUYECKUX BEIECTB
Knaccudukamus peakiuii B opraHu4ecKoi .
7 Quicanus peain P 1 0 0 https://resh.edu.ru/subject/29/
XUMHUHI
8 CucreMmarusanys 1 0000IeHNEe 3HAHUI 110 1 0 0 https://resh.edu.ru/subject/29/
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https://resh.edu.ru/subject/29/
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TEMEC

AJKaHBI: TOMOJIOTUYECKHUA PsiJl, 001as
dbopmyna, HOMEHKIAaTypa U U30Mepus,
JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE
MOJIEKYII

https://resh.edu.ru/subject/29/

10

duznueckre 1 XUMUYECKHE CBOMICTBA
aJIKaHOB

https://resh.edu.ru/subject/29/

11

Haxoxnenne ankanoB B npupojie. Crioco0sl
MOJIYYCHUS U IPUMEHEHHUE AJIKAHOB

https://resh.edu.ru/subject/29/

12

[Muknoankansl: o6mmas Gopmyna,
HOMEHKJIATypa ¥ U30MEpHsi, 0OCOOCHHOCTH
CTPOCHUS M XUMUIECKHIX CBOMCTB, CITOCOOBI
MOJTyYCHUS ¥ IIPUMEHEHHE

https://resh.edu.ru/subject/29/

13

Pemenue pacuéTHBIX 3a7a4 Ha ONpeIeIICHUE
MOJIEKYJISIPHOU (POPMYIIBI OPraHHUYECKOTO
BEIICCTBA 110 MAaCCOBBIM I0JISIM aTOMOB
2JIEMEHTOB, BXOISIIHNX B €TI0 COCTAB.
Cucremarusanus 1 0000IeHNEe 3HAHUHN 110
TeEME

https://resh.edu.ru/subject/29/

14

AJIKEHBI: TOMOJIOTUUECKHH psiji, 0011as
dbopMyia, HOMEHKJIAaTypa, 3JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.
CtpyKTypHas U [UC-TPaHC-U30MEPHUS
AJIKEHOB

https://resh.edu.ru/subject/29/

15

dusnyeckre 1 XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

https://resh.edu.ru/subject/29/

16

CnocoObl MMOJIy4CHHA U MPUMCHCHUC aJIKCHOB

https://resh.edu.ru/subject/29/

17

[Tpaktuyeckas padora Ne 1 mo Teme

https://resh.edu.ru/subject/29/
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"[lony4yeHue 3TUSICHA U U3YYEHUE €T
CBOMCTB"

Pemenne pac4€THBIX 3a/1a4 HA ONIPEACIICHHE

18 MOJICKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOTO https://resh.edu.ru/subject/29/
BEIIECTBA
AJIKal[I/IeHBIZ COHpSI)KéHHBIe, I/I30JII/Ip0BaHHBIC,

19 KyMynupoBaHHbIe. OCOOCHHOCTH https://resh.edu.ru/subject/29/
AIIEKTPOHHOTO CTPOCHHUS
XUMHYECKHE CBOMCTBA COMPIKEHHBIX .

20 p https://resh.edu.ru/subject/29/
JOTHUCHOB
CnoocoOb! IMOJIYYEHUS U IIPUMEHEHNE .

21 i p https://resh.edu.ru/subject/29/
AJIKAUEHOB
AJIKMHBI: TOMOJIOTUYECKHH psiJl, oO1Ias

opMyJia, HOMEHKIATypa, JJIEKTPOHHOE U .

22 bopmy. yp p https://resh.edu.ru/subject/29/
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL,
¢duznueckue cBoiicTBa

23 XUMHAYECKHUE CBOWCTBA aJIKUHOB https://resh.edu.ru/subject/29/

24 KauecTBeHHBIE peakMy HA TPOMHYIO CBSI3b https://resh.edu.ru/subject/29/
CriocoObI IOJIYYEHUA U IPUMEHEHHE .

25 yi p https://resh.edu.ru/subject/29/
AJIKUHOB
Pemrenune 3aga4: pacuéThl 10 YPaBHEHUIO .

26 VH p P https://resh.edu.ru/subject/29/
XUMHUYECKON pPeaKInu
Cucremaruzanus 1 0000IIeHIE 3HAHUH 110 .

27 8 B https://resh.edu.ru/subject/29/
TEME
ApEHBI: TOMOJIOTHYECKUH PSIJT, OOTIIast

28 dbopMyIia, HOMEHKIIATypa. DJIIEKTPOHHOE U https://resh.edu.ru/subject/29/

MMPOCTPAHCTBECHHOC CTPOCHUC MOJICKYJI
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OcH301a B TOJTyouIa, UX (PU3UYECKUE
CBOMCTBa

29

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
3aMeICHUS

https://resh.edu.ru/subject/29/

30

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
IIPUCOEIUHEHMS], OKMCIIEHHE TOMOJIOTOB
OeH3o0a

https://resh.edu.ru/subject/29/

31

Oco0eHHOCTH XMMHUYECKUX CBOWCTB CTUPOJIA

https://resh.edu.ru/subject/29/

32

Pemmennie pacu€THbIX 3a7a4 Ha OIpeIeTICHIE
MOJIEKYJISIPHOUM (POPMYIIBI OPraHHUYECKOTO
BEIIeCTBA

https://resh.edu.ru/subject/29/

33

CriocoObl MOJIYyYCHHA U IPUMCHCHUC apCHOB

https://resh.edu.ru/subject/29/

34

I'eneTmueckas CBI3b MCXKAY pa3JIndHbIMUA
KJ1acCaMH yIrji€BOJOpOJ0B

https://resh.edu.ru/subject/29/

35

Pacu€tel o ypaBHEHUSM XUMHUYECKUX
peakimuii. CucreMarusaius u 00001IeHIEe
3HaHUM MO TEME

https://resh.edu.ru/subject/29/

36

[Tpupoausiii ra3. [lonyTHble He(TAHBIE ra3bl

https://resh.edu.ru/subject/29/

37

KameHHbI1 yrosib 1 IpoyKThI €ro
nepepadoTKu

https://resh.edu.ru/subject/29/

38

Hed1p 1 ciocoOw1 €€ mepepadoTKu.
[TpumeHeHne NpoayKTOB NepepadboTKu HehTH

https://resh.edu.ru/subject/29/

39

I'ereTmueckas CBI3b MCKIAY pa3IndYHbBIMU
KJracCaMH yrji€BOoJOpOJ0B

https://resh.edu.ru/subject/29/

40

["ajioreHonpou3BOHBIE YTICBOIOPOIOB:
9JIEKTPOHHOE CTPOCHHE; PEAKIINU 3aMEIICHHSI
rajoreHa

https://resh.edu.ru/subject/29/
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41

Jle¥icTBue 1iemoue Ha
rajoreHnpou3BoAHbIe. B3anmopeiicTeue
JIUTrajJoreHajJKaHOB C MATHUEM U IIMHKOM

https://resh.edu.ru/subject/29/

42

Cucremaruzanus 1 00001eHIE 3HAHUHN 110
pazaeny "YrieBoaopoast"

https://resh.edu.ru/subject/29/

43

Konrponbnas padora o reme
"Vrnesonopoast"

https://resh.edu.ru/subject/29/

44

[TpenenbHbIE OTHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKHUH psizl, oOmas popmyia,
CTPOEHUE MOJIEKYJI, H30MEPHS,

HOMEHKJIaTypa, Kiaccuuranus, Gu3ndeckue

CBOMCTBA

https://resh.edu.ru/subject/29/

45

XHUMHUYECKUE CBOMCTBA IIPEACIIBHBIX
OJIHOATOMHBIX CIIUPTOB

https://resh.edu.ru/subject/29/

46

CriocoObl MNOJIY4YCHHA U IPUMCECHCHUC
OIHOATOMHBIX CITMPTOB

https://resh.edu.ru/subject/29/

47

[TpocTeie 2¢upbl: HOMEHKIATYpa U
U30MepHUst, 0COOCHHOCTH (PU3NIECKUX U
XUMHUUYECKUX CBOMCTB

https://resh.edu.ru/subject/29/

48

MHOroaTOMHBIE CITUPTHI: TUIICHIIIUKOIIb U
TIIALIEPHUH, UX PU3UYECKHE U XUMHUECKUE
CBOMCTBA

https://resh.edu.ru/subject/29/

49

CnocoObl MOJIY4YCHHA U IPUMCHCHUC
MHOTI'0AaTOMHBIX CITUPTOB

https://resh.edu.ru/subject/29/

50

DeHoIT: CTPOCHUE MOJIEKYITBI, (PU3NIECKUE
cBoicTBa. TOKCHYHOCTH (heHoIIa

https://resh.edu.ru/subject/29/

51

Xumudeckue cBoicTBa (heHoma

https://resh.edu.ru/subject/29/
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52

CrniocoObI nosydeHus u npuMeHenue ¢peHomna

https://resh.edu.ru/subject/29/

[IpakTuyeckas padora Ne 2. Pemenue

53 3KCIIEPUMEHTAJBHBIX 3a1a4 10 TEME https://resh.edu.ru/subject/29/
"CriupThl U peHobI"
Cucremaruzamus 1 0000IIeHNe 3HAHUHA 110 .

54 a = https://resh.edu.ru/subject/29/
TEME
AJbaeruipl ¥ KETOHBI: SJIEKTPOHHOE
CTpOCHUE KapOOHUIHLHOM I'PYIIIIEL; .

55 p p Py https://resh.edu.ru/subject/29/
TOMOJIOTHUYECKHE PsI/IbI, 001mas opmyia,
A30MEpHUS U HOMEHKIIATypa
AJbaeruapl 1 KETOHBI: (PU3HYECKHUE .

56 UH A ¢ https://resh.edu.ru/subject/29/
CBOICTBA; pEaKIIUU MPUCOCTMHCHUS
Peakiiny OKHCIIEHNS U KaUeCTBEHHBIE .

57 B https://resh.edu.ru/subject/29/
PEaKIMK aJIbJICTHIOB U KETOHOB

58 Crioco0sblI MOTy9eHUS aTbJICTHI0B U KETOHOB https://resh.edu.ru/subject/29/
OIHOOCHOBHEIE TIpEIeNIbHBIC KapOOHOBEIC

59 KHCJIOTHI, 0OCOOCHHOCTH CTPOCHUS MX https://resh.edu.ru/subject/29/
MOJICKYT
I/ISOMG 1 1 HOMCHKJIaATypa Kaj 6OHOBBIX .

60 P P . P https://resh.edu.ru/subject/29/
KHCJIIOT, UX (1)I/I3I/I‘-ICCKI/IG CBOUCTBaA
XHUMHUYECKHE CBOMCTBA MPEJCIbLHBIX .

61 beA https://resh.edu.ru/subject/29/
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT
Oco0eHHOCTH CBOMCTB MypaBbUHOM

62 KUCIOTHI. MHOT00Opa3ue KapOOHOBBIX https://resh.edu.ru/subject/29/
KHCJIOT
OCco00EHHOCTH CBOMCTB: HEMPEAEIbHBIX U .

63 pelt https://resh.edu.ru/subject/29/

APpOMATHYCCKUX Kap6OHOBBIX,
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JTUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kuciort. [IpencraBurenu BoicIInX
KapOOHOBBIX KUCIIOT

64

[TonsiTHE O TPOU3BOIHBIX KAPOOHOBBIX
KHUCJIOT

https://resh.edu.ru/subject/29/

65

CriocoObI mosTyueHus 1 IPUMEHEHNE
KapOOHOBBIX KUCIIOT

https://resh.edu.ru/subject/29/

66

CrnosxHbIe 3(hDUPBI: TOMOJIOTHYECKUHN PSIII,
obmras opmysa, H30MepHUsl © HOMEHKJIaTypa

https://resh.edu.ru/subject/29/

67

dusznyueckue 1 XUMUYECKHE CBOMCTBA
3¢hupoB

https://resh.edu.ru/subject/29/

68

Pemmenne pacu€THbIX 337a4: IO YPAaBHEHUIO
XUMHUYECKON peaKIliu, Ha OINpe/IeIICHHE
MOJIEKYJISIPHOU (POPMYJIIbI OPraHHYECKOTO
BeIleCTBa

https://resh.edu.ru/subject/29/

69

[Tpaktuyeckas padora Ne 3. Pemenue
HKCIEPUMEHTAJIBHBIX 3aa4 10 TEME
"KapOoHoBsle kuciotsl. CroxkHbie 3¢pupst”

https://resh.edu.ru/subject/29/

70

Kupsl: ctpoenue, pusnueckue u
XUMHYECKHE CBOICTBA (THAPOIU3)

https://resh.edu.ru/subject/29/

71

Oco0eHHOCTH CBOICTB JKHUPOB, COJIEPKALINX
OCTAaTKH HECIPCACIBbHBIX JXUPHBIX KHUCJIOT.
Kupsl B mpupone

https://resh.edu.ru/subject/29/

72

MpbLta Kak COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MorIoIee aeicTaue. Ilorsarne o
cuHTeTHYecKnX Motoux cpeactrax (CMC)

https://resh.edu.ru/subject/29/

73

['eneTndeckas CBS3b yriaeBOJIOPOIOB U
KHCJIOPOJICOAEPKAIINX OPTaHUYECKUX

https://resh.edu.ru/subject/29/
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BC€IICCTB

Pacuérbl o ypaBHEHUSIM XUMHUYECKHUX

74 . https://resh.edu.ru/subject/29/
peakuuit
CucreMaru3anus 1 0000IIeHHE 3HAHUI 10 .

75 1 H https://resh.edu.ru/subject/29/
TeMe
OO0m1as XxapakKTepuCTUKa YIJIEBOJIOB U

76 KJaccuukanus yriieBooB (MOHO-, IH- U https://resh.edu.ru/subject/29/
HOJIMCaXapubl)
Monocaxapuapl: (HU3UYESCKUE CBOMCTBA U .

77 pueL: ¢ https://resh.edu.ru/subject/29/
HaxO0XJEHUE B MPUPO/IC
IIpuMeHeHue TIIOK03bI, €€ 3HAUCHHE B .

78 P https://resh.edu.ru/subject/29/
JKU3HENIEITEIIbHOCTH OpraHu3Ma
Hucaxapunpl: caxapo3a, MajabT03a U JIAKTO3a.

79 Haxoxaenue B mpupoje U NpUMEHEHHE https://resh.edu.ru/subject/29/
JMcaxapuioB
[Monmmcaxapuasl: cTpoeHHE MAaKPOMOJIEKYI,

80 bu3HYecKrue U XMMHUYECKUE CBOMCTBA, https://resh.edu.ru/subject/29/
MIPUMEHEHUE

81 [TonsiTHE 00 NCKYCCTBEHHBIX BOJIOKHAX https://resh.edu.ru/subject/29/
Pemenue pacueTHbIX 3a7]a4 Ha ONpeieTICHUE

82 JIOJIM BBIXOJA IPOAYKTA pEaKUU OT https://resh.edu.ru/subject/29/
TEOPETHYECKH BO3MOKHOTO
CucreMaru3anus 1 0000IIeHHE 3HAHUH 110 .

83 . H https://resh.edu.ru/subject/29/
pazneny
KonTponbhas pabota no teme

84 "Kucnopoaconepxamiye opraHui4eckue https://resh.edu.ru/subject/29/

coenuueHus"
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85

AMUHBL: KITacCUPUKAIS, CTPOCHUE
MOJIEKYJI, o0mmas popmyiia, u3oMepus,
HOMEHKJIaTypa v (PU3HYECKHE CBOWCTBA

https://resh.edu.ru/subject/29/

86

XUMHYECKUE CBOMCTBA annu(aTHIecKux
aMHUHOB

https://resh.edu.ru/subject/29/

87

AHUJIMH: CTPOEHNE aHWINHA, OCOOEHHOCTH
XUMHUYECKHUX CBOMCTB aHUJIMHA

https://resh.edu.ru/subject/29/

88

CriocoObI MOTydeHUs U IPUMEHEHUE
annpaTUYECKUX aMUHOB

https://resh.edu.ru/subject/29/

89

AMUHOKHUCIOTBI: HOMEHKJIATYpa U U30MEpUs,
¢busndeckue coicTta. OTaeIbHBIC
MIPEACTABUTENH 0-AMUHOKHUCIIOT

https://resh.edu.ru/subject/29/

90

XHUMHUYECKHE CBOMCTBA AMHMHOKHUCIIOT, UX
OMOJIOTMYECKOE 3HAUYEHHNE aMHUHOKHUCIIOT.
Cunre3 u TUAPOJIN3 IICIITUAOB

https://resh.edu.ru/subject/29/

91

benku kak npupoIHbIe TOIUMEPBI;
CTPYKTYpbI O€JIKOB

https://resh.edu.ru/subject/29/

92

XUMHUYECKHUE CBOUCTBA OEIIKOB

https://resh.edu.ru/subject/29/

93

A3oTcoaepKalne reTeporuKINIECKIe
COCANHCHUA. HYKJ'ICI/IHOBI)IC KHUCJIIOTHI.
COCTaB, CTPOCHHUE U OMOJIOTHIECKas POJIb

https://resh.edu.ru/subject/29/

94

[Tpaktuueckas padora Ne 4. Pemenue
AKCIEPUMEHTAJIBHBIX 33/a4 0 TeEME
"A30TcoeprKalue OpraHnIeCKue
coenuuenus"

https://resh.edu.ru/subject/29/

95

[Tpaktuyeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAJIBLHBIX 3a7a4 10 TeMe
"Pacnio3HaBaHKne OpraHUYEeCKUX COEAUHECHMIT"

https://resh.edu.ru/subject/29/
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96

KoHTponbHas pabota 1o Teme
"A30TcoAepKallle OPraHUYECKUE
coenuHeHus"

https://resh.edu.ru/subject/29/

97

OCHOBHBIC ITOHITUS XHMUH
BBICOKOMOIJICKYJIAPHBIX COG,Z[I/IHCHI/Iﬁ u
MCTOJbI UX CUHTE3a —IIOJIUMEPU3al s U
IIOJIMKOHACHCAI U

https://resh.edu.ru/subject/29/

98

[InacTmaccel. YTunuzanus u nepepadoTka
IJIaCTHKa

https://resh.edu.ru/subject/29/

99

OnacToMepbl: HaTypaJIbHbII CHHTETUYECKHE
Kay4yyku. Pe3una

https://resh.edu.ru/subject/29/

100

BouiokHa: HatypanbHbIE, HCKYCCTBEHHBIE,
cuHteTnyeckue. [lonumepsl cnenuanabHOro
Ha3HAYECHHUS

https://resh.edu.ru/subject/29/

101

[TpakTuueckast pabota Ne 6. Pemenue
AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME
"Pacno3HaBanue miacTMacc U BOJIOKOH"

https://resh.edu.ru/subject/29/

102

O06o0011eHNEe U CUCTEMAaTU3aIMs] U3YYEHHOTO
Marepuaia 1o teme "BbIcokoMOoneKyIsipHbIe
coenqnueHusa”

https://resh.edu.ru/subject/29/

103

I'emeTnyeckas CBA3b MCXKAY pa3InYHbIMU
KJIacCCaMU OPTaHUYECKUX COCTMHEHUHN

https://resh.edu.ru/subject/29/

104

HToroBast KOHTpoJIbHAsA paboTa 3a Kypc 10
KJjlacca

https://resh.edu.ru/subject/29/

105

AHanIu3 KOHTPOJIbHOM pabOThI

https://resh.edu.ru/subject/29/

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

105
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11 KIIACC

KoaunuecTBO 4acos

Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Koutpoasbnbie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbI

1 AtoMm. CocTaB aTOMHBIX sAJiep. XUMUYECKUN 1 0 0 https://resh.edu.ru/subject/29/11/
3nemMeHT. M30Tonsl

5 CrtpoeHnue JIeKTPOHHBIX 000JI0YEeK aTOMOB, 1 0 0 https://resh.edu.ru/subject/29/11/
KBAaHTOBBIC YMCIIa

3 Knaccudukanus XHMHUECKUAX 3JIEMEHTOB (S-, 1 0 0 https://resh.edu.ru/subject/29/11/
p-, d-, f-a;memeHTHI)

4 Pacnipenenenuie 31€KTPOHOB IO aTOMHBIM 1 0 0 https://resh.edu.ru/subject/29/11/
opOuTaIsIM
DJNIEKTPOHHBIE KOH(PUTYpaLlUd aTOMOB

P urypan N https://resh.edu.ru/subject/29/11/

5 3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1 0 0
COCTOSIHUH

6 DIIeKTPOHHBIE KOH(PUTYpAIIUA HOHOB. 1 0 0 https://resh.edu.ru/subject/29/11/
DIIEKTPOOTPULIATETLHOCTh
Ilepnonnueckuii 3akoH u Ilepuonnueckas

; cUcTeMa XUMMHYeCKux aneMeHToB JI. U. 1 0 0 https://resh.edu.ru/subject/29/11/
MenneneeBa, CBSI3b C COBPEMEHHOW TEOpUEH
CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB

8 XUMHUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMHU 1 0 0 https://resh.edu.ru/subject/29/11/
MPOCTHIX U CIOKHBIX BEUIECTB MO TPYIIAM U
nepuoiam

9 CuctemaTtuzanus 1 0000IIeHNE 3HAHUH 110 1 0 0 https://resh.edu.ru/subject/29/11/
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TEMEC

10

Bunpr xumndeckoii cBsa3u. MexaHn3Mbl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoseKkyispHbie
B3aUMOJCHCTBUS

https://resh.edu.ru/subject/29/11/

11

BaneHnTHOCTB U BaJIEHTHBIE BO3MOXHOCTH
aToMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C UX TEOMETPUUECKUM CTPOECHUEM

https://resh.edu.ru/subject/29/11/

12

[IpencraBieHus: 0 KOMILUIEKCHBIX
COCIMHEHUSIX: COCTaB U HOMEHKJIATypa

https://resh.edu.ru/subject/29/11/

13

BemecTBa MONEKyIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHMs. THIIbI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEILECTB

https://resh.edu.ru/subject/29/11/

14

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
[IpencraBieHne o KOJUIOUIAHBIX pacTBOpax

https://resh.edu.ru/subject/29/11/

15

VcTuHHBIE PaCTBOPHI: HACBIICHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucrannorunpatsl

https://resh.edu.ru/subject/29/11/

16

Crioco0b! BeIpaXKeHUs KOHIIEHTPALUU
pacTBOpOB

https://resh.edu.ru/subject/29/11/

17

Pemrenue 3amay ¢ uCopb30BaHUEM [TOHATHHA
""MaccoBast 10151 paCTBOPEHHOTO BelecTsa',
"MoJsipHasi KOHUEHTpaus'"

https://resh.edu.ru/subject/29/11/

18

Knaccudukanust 1 HOMeHKIIaTypa
HEOPraHUYECKUX BEIIECTB

https://resh.edu.ru/subject/29/11/

19

CucreMmarusanys 1 0000IeHre 3HAHUHN 110
TEME

https://resh.edu.ru/subject/29/11/
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20

Kontposnbhas pabora o temam "CTtpoeHue
aroMma. [lepuoauueckuii 3aKOH 1
[Tepuoanueckas cucteMa XUMHYECKUX
sneMmeHnToB JI. 1. Menpaeneesa", "Ctpoenue
BelecTsa. MHorooopasue BemiecTs"

https://resh.edu.ru/subject/29/11/

21

Knaccudukanmst XaMUYeCKUX peakivii B
HEOPraHMYECKO U OpraHN4ecKoi XUMHUU.
3aKOH COXpaHEeHHsI MacChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS SHEPTUU TTPU
XUMHUYECKUX PEaKIUIX

https://resh.edu.ru/subject/29/11/

22

TemoBbie 3¢ (HEKThl XUMUYECKUX PEaKLIUH.
TepMoxuMuyeckue ypaBHEHUS

https://resh.edu.ru/subject/29/11/

23

Brraucnenus 1o YpaBHCHHUAM XUMUYCCKUX
peaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPABHCHUAM

https://resh.edu.ru/subject/29/11/

24

CKopoCTh XMMHUECKOH peaklui, e€
3aBUCHUMOCTD OT Pa3JIMYHBIX (PAKTOPOB.
Karanus u xaTanns3atopbl

https://resh.edu.ru/subject/29/11/

25

I'omoreHHsIe U FETCPOrcHHBIC pCAKIINN

https://resh.edu.ru/subject/29/11/

26

[TpakTuyeckas padora Ne 1 mo Teme
"BausiHue pa3nuuHbIX GaKTOPOB Ha
CKOPOCTb XUMHUYECKOU peakuuu"

https://resh.edu.ru/subject/29/11/

27

OOpaTumble U HEOOPATHMBbIE PEAKLIUU.
XHUMHYECKOE PaBHOBECHE

https://resh.edu.ru/subject/29/11/

28

[TpakTrueckas padota Ne 2 o reme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
MTOJIOKEHNE XMMUYECKOTO paBHOBECHS"

https://resh.edu.ru/subject/29/11/

29

DnekTponuTHaeckas aucconunanus. CuiabHbIe

https://resh.edu.ru/subject/29/11/
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U cinabble IeKTpoauThl. CTeneHb
JIUCCOLIMAIAN

30

Nonnoe npoussenenue Boabl. Cpena BOJHBIX
pactBopoB. Bonopoausiii mokazarens (pH)
pacTBopa

https://resh.edu.ru/subject/29/11/

31

I'mpponus coseid. Peaknuu, nporekaroniye B
pacTBOpax EKTPOIUTOB

https://resh.edu.ru/subject/29/11/

32

[IpakTuueckas padora Ne 3 o teme
"XUMHUECKHUE PEAKIIUU B PACTBOPAX
AIEKTPOIUTOR"

https://resh.edu.ru/subject/29/11/

33

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. BaxxHeume oKucauTenu u
BOCCTAHOBUTEIHU

https://resh.edu.ru/subject/29/11/

34

MeTo/1 3J1eKTPOHHOTO (3JI€KTOHHO-HOHHOTO)
OalaHca

https://resh.edu.ru/subject/29/11/

35

3HeKTp0J’IH3 pacTBOPOB U paCIlIaBOB
BCIICCTB

https://resh.edu.ru/subject/29/11/

36

Pemenue 3amau Pa3JINYHBIX TUIIOB

https://resh.edu.ru/subject/29/11/

37

Pemenue 3amau Pa3JINYHBIX TUIIOB

https://resh.edu.ru/subject/29/11/

38

Cucremaruzanus 1 0000IIeHIE 3HAHUN 110
TeMe "XuMuueckue peakiuu'

https://resh.edu.ru/subject/29/11/

39

KonTtponbHas pabota no Teme "Xumuueckue
peakuun"

https://resh.edu.ru/subject/29/11/

40

[Tonoxenue Hemerawios B [leprnognueckoit
cHUcTeMe XUMUYecKux annemeHToB /1. 1.

https://resh.edu.ru/subject/29/11/
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MeHI[CJ'IeeBa 1 0COOEHHOCTH CTPOCHHUSA UX
atoMoB. OHu3nUYecKre CBOMCTBA HEMETAJIJIOB

AnoTponusi HeMETaIoB (Ha IpUMeEpe

https://resh.edu.ru/subject/29/11/

41
KHCITIOpoJ1a, cephl, hocdopa u yrieposaa)
42 Bonopon: nonmyuenue, pusndeckue u https://resh.edu.ru/subject/29/11/
XAMHUYECKHE CBOMCTBA. | Mapuibl
["anoreHsl: HaXOXAEHHUE B IPUPOJIE, CIIOCOOBI
A PHPOZ https://resh.edu.ru/subject/29/11/
43 NOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOICTBA
l'anorenoBopopoibl. BaxHueine
AOPOA https://resh.edu.ru/subject/29/11/
44 KHCIIOPOJICO/IEPIKALINE COSAMHEHUS
rajoreHOB
JlabopaTopHble U IPOMBIIITICHHBIE CIIOCOOBI
Patop P https://resh.edu.ru/subject/29/11/
45 nonyueHus ranoreHoB. [Ipumenenue
TaJIOTeHOB M UX COCTUHEHHI
[TpakTuueckas pabota Ne 4. Pemenue
P P https://resh.edu.ru/subject/29/11/
46 AKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
"T"anorensr”
Kucnopon: nabopatopHbie u
47 IPOMBIIIJICHHbIE CIOCOOBI MOTYyYEeHHUS, https://resh.edu.ru/subject/29/11/
du3nyeckre U XuMuyecke cBoictra. O30H.
[IpuMeHeHne KUCcIopo/ia u 030Ha
https://resh.edu.ru/subject/29/11/
48 OKcubl ¥ NEPOKCUABI
https://resh.edu.ru/subject/29/11/
49 Pemenue 3aay pa3nudHbIX TUIIOB
50 Cepa: HaXOXKJIEHUE B IPUPOJIE, CITOCOOBI https://resh.edu.ru/subject/29/11/

MMOJIy4YCHHA, (1)H31/I‘IGCKI/Ie U XUMHNYECKHEC
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CBOMCTBA

https://resh.edu.ru/subject/29/11/

o1 CepoBogopo, CyabhuIbI
59 Kucnopoxacoaep:xaime CoeAMHEHHS CEPBI. https://resh.edu.ru/subject/29/11/
OcoOEHHOCTH CBOMCTB CEPHON KHCIIOTBI
IIpaktrueckas padora Ne 5. Pemenue
p p " https://resh.edu.ru/subject/29/11/
53 AKCIIEPUMEHTAIbHBIX 3a/1a4 1o Teme "Cepa u
eé coenuuenus"
A30T: Hax0XIEHHUE B IIPUPOE, CIIOCOOBI
pHp https://resh.edu.ru/subject/29/11/
o4 NOJTy4YeHUsI, PU3NIECKUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPH/IbI
55 Kucnopoacoaep:xaine coeiMHEHNs a30Ta. https://resh.edu.ru/subject/29/11/
OCco00EHHOCTH CBOMCTB a30THOM KUCJIOTHI
56 [IprmeHeHue a30Ta U €ro COeIMHEHUM. https://resh.edu.ru/subject/29/11/
A3oTHBIE yoOpeHus
docdop: HaXOXKIEHNE B IPUPOJIE, CIIOCOOBI
Gop g pHpoa https://resh.edu.ru/subject/29/11/
57 MONy4eHusl, PU3NYECKUE U XUMUYECKHE
cBoiicTBa. Pochuast u Gochun
58 Oxkcunsl pocdopa, pochopcoaepxaine https://resh.edu.ru/subject/29/11/
kucinoTsl. Conu pochopHO KUCTOTHI
59 [Tpumenenue pocdopa u ero coenuHEHHI. https://resh.edu.ru/subject/29/11/
®dochopHbie ynoOpeHust
IIpakTrueckas padora Ne 6. Pemenne
p p " https://resh.edu.ru/subject/29/11/
60 IKCIIEPUMEHTAITLHBIX 3a7a4 1o TeMe "A30T U
dbocdop u ux coenuHeHUs"
61 Yraepoa: HaX0XKICHHUE B IIPUPOJIE, https://resh.edu.ru/subject/29/11/

aJIIOTPOIHbIE MOAUUKALNNY; (PU3HUECKUE U
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XUMHUYCCKUEC CBOﬁCTBa, IIPUMEHCHUEC

62

Oxcupn yriepoaa(ll), oxkeun yrinepona(1V),
YrOJbHasl KUCJIOTa U €€ COJn

https://resh.edu.ru/subject/29/11/

63

Pemenne 3ala4 Pa3sIM4YHbIX TUIIOB

https://resh.edu.ru/subject/29/11/

64

KpeMmuuii: Haxox/IeHHE B IPUPO/IE, CIIOCOOBI

MOJTy4eHUs], PUINICCKUE U XUMUICCKHE
CBOMCTBA

https://resh.edu.ru/subject/29/11/

65

Oxkcupn kpemuusi(1V), kpeMHUEBast KUCIIOTA,
CUJIMKAThI

https://resh.edu.ru/subject/29/11/

66

HpI/IMeHCHI/IC KpEMHHA U €TI0 COCJIMHEHMH.
CTCKHO, €T0 MMOJIY4YCHUE, BUJIbI CTCKJIIA

https://resh.edu.ru/subject/29/11/

67

Pemenue 3amau Ppa3JINYHbIX TUIIOB

https://resh.edu.ru/subject/29/11/

68

Cucremarusanys U 0000IeHrE 3HAHUI 110
teme "Hemeramsr"

https://resh.edu.ru/subject/29/11/

69

Konrtponsnas padora no reme "Hemerasisr"

https://resh.edu.ru/subject/29/11/

70

AHanu3 pe3ynbTaToB KOHTPOJIBHON paboTHI,
KOPPEKILHsI OIIHOO0K

https://resh.edu.ru/subject/29/11/

71

ITonoxxenue MmeraiuioB B llepuoanyeckon
CUCTEME XUMUYECKUX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS IMEKTPOHHBIX
000JI04YEK aTOMOB METAJIJIOB

https://resh.edu.ru/subject/29/11/

72

OO6mue ¢puznyecKkre CBOMCTBa METAILIOB.
[IpuMeHeHre META/UIOB B OBITY U TEXHHUKE

https://resh.edu.ru/subject/29/11/

73

CmutaBsl MeTasuioB. Kopposust Meramios

https://resh.edu.ru/subject/29/11/
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74

Pemrenne 3a/lav pa3JIM4YHbIX TUIIOB

https://resh.edu.

ru/subject/29/11/

75

DJIEKTPOXUMHUYECKUH PsiJl HAIPSKEHUI
MeTauioB. O0IIKe CIOcOOBI MOTYYSHUS
METaJIJIOB

https://resh.edu.

ru/subject/29/11/

76

OO6mas xapakrepucTuka MmetayioB |A-
rpynmnsl [lepuoanyeckoi cuctembl
XUMHUYECKHX 3JIEMEHTOB. Hatpuit u kanuii:
nosyueHue, GU3ndeckue U XUMHUIECKHe
CBOMCTBA, TPUMEHEHHUE MTPOCTHIX BEIIECTB U
HUX COeOUHEHUN

https://resh.edu.

ru/subject/29/11/

77

O6mas xapakrepuctuka metamioB |A-
rpynnsl [lepuoauueckoit cucteMbl
XAMHYECKHUX JIEMEHTOB. Maruui u
KaJbIUI: TIOTy4YeHHE, (PU3NICCKHE U
XUMHUYECKHE CBOMCTBA, TPUMCHCHHE
MIPOCTHIX BEIIECTB U UX COCTMHEHUHN

https://resh.edu.

ru/subject/29/11/

78

KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

https://resh.edu.

ru/subject/29/11/

79

AIOMUHUI: TIOTy4YeHHe, (pusndeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE

https://resh.edu.

ru/subject/29/11/

80

AM@oTepHbIe cBOMCTBA OKCHIA U
TUAPOKCUAA aTIOMUHUS,
TUIPOKCOKOMILJIEKCHI aTFOMUHUS, UX
pUMEHEHNE

https://resh.edu.

ru/subject/29/11/

81

Pemrenne 3a1a4 pas3sjIMYHbIX TUIIOB

https://resh.edu.

ru/subject/29/11/
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82

[TpakTuueckas padora Ne 7. Pemenue
9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"MeTtajuibl TJIaBHBIX noArpymnm"

https://resh.edu.ru/subject/29/11/

83

OO0m1as XxapakTepUCTUKa METAJIOB
mo6ouHbIX toArpym (b-rpyrmm)
[Teprouveckoil CHCTEMbI XUMHUYECKUX
JJIEMEHTOB

https://resh.edu.ru/subject/29/11/

84

Du3nyecKue 1 XMMHUYECKHE CBOMCTBA XpoMa
U €ro COeIMHEHUH, UX TPUMEHEHUE

https://resh.edu.ru/subject/29/11/

85

Baxwuelime coelMHEHNs] MapraHia.
Ilepmanranar kayius, €ro OKUCIUTEIbHbIE
CBOMCTBA

https://resh.edu.ru/subject/29/11/

86

duznyeckre 1 XMMHUYECKHE CBOIMCTBA JKeje3a
U ero coenuHeHun. Ilomydenue n
IIPUMEHEHHUE CIUIABOB JXKeJle3a

https://resh.edu.ru/subject/29/11/

87

duznueckre 1 XUMUYECKHUE CBOMCTBA MEIH U
€€ COeIMHEHM, X IPUMEHEHUE

https://resh.edu.ru/subject/29/11/

88

dusnyueckrue U XUMUYECKHE CBOMCTBA IIUHKA
" €ro COG,HHHGHHP'I, HUX IPUMCHCHHUC.
FI/II[pOKCOKOMHHeKCI)I IIMHKa

https://resh.edu.ru/subject/29/11/

89

[Tpaktuyeckas padora Ne 8. Pemenue
HKCIEPUMEHTAJIBHBIX 3aa4 10 TEME
"Mertabsl TOOOYHBIX oArpymm"”

https://resh.edu.ru/subject/29/11/

90

Pemenune 3amau PAa3JIMIHBIX TUIIOB

https://resh.edu.ru/subject/29/11/

91

O06o0011eHMEe U CUCTEMAaTU3aIMs U3YYEHHOTO
MaTepuana 1o reme "Merasuibl"

https://resh.edu.ru/subject/29/11/

92

KonTtponbHas padora no teme "MeTtasbl"

https://resh.edu.ru/subject/29/11/
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AHanu3 pe3ynbTaToB KOHTPOJIBHON paboTHl,

https://resh.edu.ru/subject/29/11/

93
KOPPEKIIHS OIMO0K
Poib XxuMuu B 00€CIIeYeHHH YCTOMYHUBOTO
4 https://resh.edu.ru/subject/29/11/
94 pa3BuTus yenoBeuecTBa. [lonsitue o
HAy4HBIX METOJIaX MCCIICIOBAHUS BEIIECTB
Hayunsbie npuHIUITBI OpraHu3anuu
95 XUMHYECKOTr0 IPOU3BOJICTBA. https://resh.edu.ru/subject/29/11/
[TpoMBINIIICHHBIE CIIOCOOBI MTOTYYCHHUS
Ba)XKHEUIIINX BEIIECTB
96 XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH https://resh.edu.ru/subject/29/11/
Cpebl ¥ €ro MOCIIEICTBUS
97 XUMUS U 3JJ0POBbE YEIIOBEKA. https://resh.edu.ru/subject/29/11/
JlexapcTBeHHBIE CpenCcTBa
98 Xumus nuid. Ponbk XuMun B 00ecIieueHIn https://resh.edu.ru/subject/29/11/
MUIIEBON 0€30IaCHOCTH
99 Kocmernueckue u mapdroMepHsie cpeacTBa. https://resh.edu.ru/subject/29/11/
briToBas xumus
XuMHs B CTPOUTENBCTBE. BaskHenmume .
https://resh.edu.ru/subject/29/11/
100 CTPOUTENBHBIE U KOHCTPYKIIHOHHBIE
MaTepHuabl
101 XuMUS B CEITBCKOM XO3SIHCTBE. https://resh.edu.ru/subject/29/11/
Opranuyeckue 1 MUHEpaJIbHbIE y100peHus
102 CucreMaru3anus 1 0000IIeHHE 3HAHUI 10 https://fipi.ru/ege/otkrytyy-bank-
TEME zadaniy-ege
https:/fipi.ru/ege/otkrytyy-
103 [Toaroroka k k\p B popmare EI'D D . d ylyy

bank-zadaniy-ege
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104

HtoroBas koHTpoJIbHAs paboTa B (hopmare
EID

https://fipi.ru/ege/otkrytyy-

bank-zadaniy-ege

105

AHanu3 UTOroBON KOHTPOJIbHOM paOOThI

105



https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

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

* Xumus, 10 knace/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlyaun B.B.; mox penaxiueii Jlyauna B.B., OG1iecTBo ¢ orpaHH4eHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe odmiectBo «M31aTenbcTBO

«IIpocBenieHue»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/29 /
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