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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepambHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obpazoBarensHoM craHgapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oenepanuun Ha nepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B yciaoBUiX AuddepeHIMpOBaHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHNS OOy4YeHUs B OpraHu3alusiax NpodecCuOHaTbHOTO O0pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nonoxeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH ILIENIEH, COIEpXKaHUS,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIMH:

e uH(POPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O LENsIX, COJEp)KaHuu, OOIIell cTpareruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpENENICHUE: MNPUHLMIIOB CTPYKTYPUPOBAHUS W IOCIIEI0BATEIbHOCTH
U3y4YeHHUs Y4eOHOTOo MaTepHuayia, KOJUYECTBEHHBIX W KAaYECTBEHHBIX €T0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
pamMKax HTOTOBOM arrectaud B (OpMe E€AHMHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma asist yriayGin€HHOTO U3yUEHUsI XUMUU:



e YCTaHABIMBAaE€T HMHBAPHAHTHOE IMPEAMETHOE COJEp>KAHME, 00S3aTesIbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, 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 LIEJNEH U 3a]1a4 U3y4YEHHUs NIpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHMs (JIMYHOCTHBIX,
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
IPEEMCTBEHHOCTh C OOYy4YeHHEM XHUMUU Ha YpPOBHE OCHOBHOIO OOILEro
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 COOTBETCTBUU C HAIPABICHHEM 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 W3YYEHMsI HANpaBJIEH HAa peaJu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toll CBsA3M wH3ydeHHE TMpeaMeTa «XUMHS OPUEHTUPOBAHO
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 npodeccuonaabHoro 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 (GpopMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocraBngomyMu mpeaMera «XUMUs» Ha YpPOBHE YIiyOnEHHOTO M3y4deHUs
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 M yriayoJE€HHOTO
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 [OJy4YaeT ONpEeAeiIEHHOE TEOPETHUECKOE OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YyBEJIWYEHUA OOBEMAa 3HAHMUA O XUMUYECKUX
AJIEMEHTaX W CBOWCTBAaX UX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. WM3ydenue 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
TUIIOB ~ peakuuMid  JomojHsercs  (GOopMUpOBaHMEM  MOpeACTaBiIeHUH 00
AIEKTPOXUMHUYECKUX IpOIEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUN ynenseTrcs ocoboe 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 CTPYKTYypy U XapakTep [JONOJHEHHH K oOmeill 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
U3y4YeHUU TMpeAMeTa B JAaHHOM CIllydyae akleHT OyJeT 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 TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEACTABICHUA 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
OOCTOATENTPHOTO  PACCMOTPEHUS XMMHUYECKOHW 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 OpPraHUYECKUX BEILIECTB CIIY)KaT 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 yriayOlIEHHOM 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 YIIIyOJIEHHOM 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 OJTHOIO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pemenne
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUU NPUPOJBI, 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€eCIleyeHnn PalUOHAIBHOTO MPUPOJIONOIb30BaHus, B (HOPMUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
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



XMMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAax, 00 00X
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUH 71 OOBSICHEHUS
KITIOYEBBIX MW W MpOOJeM COBPEMEHHOW XHMHHU, I OOBSICHEHHS U
MPOTHO3UPOBAHMSI SIBICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHallM3a U OIICHKH C TIO3UIIMHA IKOJOTHIECKON Oe30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOW3BOJICTBEHHOW JICATEILHOCTH 4YEJIOBEKA, CBSA3aHHOU C
XUMUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  MEpepadOTKOM
BEIIECTB;

e yIyOJIeHWE TPEACTaBICHHH O  HAYYHBIX  METOAAX  IO3HAHUA,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUU OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMHUYECKUX SBJICHHM, HMEIOIIUX MECTO B
IpUpOJIe, B MPAKTUYECKOM IEATETHPHOCTH U MMOBCEAHEBHON YKU3HHU.

B mnnane peamuzanuu mepBOOYEPEIHBIX BOCIHUTATEIBHBIX M PAa3BUBAIOIIUX
(GyHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero oOpa3oBaHUs MPU U3YUYCHUHU
npeaMera «XuUMHUS» Ha  yrIyOJI€HHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TAaKKUE 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 HAYKHU;

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

e Pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYATbHBIX M TBOPUYECKUX
criocoOHOCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHLHOTO
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 (opmMupoBaHuME yMEHMI W HABBIKOB Pa3yMHOTO MPUPOIOIOIH30BAHNUSA,
pa3BHUTHE YKOJIOTHUECKOHN KyIbTYphI, MPHOOPETEHNE OTBITa OOIIECTBEHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

OO1ee 4ynCI0 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHHUS] XUMUU HA YTIyOJIeHHOM
YpOBHE CpemHero obmiero odpazoBanusi, cocrabisser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HeeNIO).



COAEPXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIM3AIMM aTOMHBIX opOuTtanei
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. I[loHsTHe o0 cBOOOJHOM paaukane, Hykieoduie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpyktypHble GOpMyNbl pa3IUYHBIX BHUIOB: pPa3BEPHYTas, COKpaliEHHas,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenre o kiaccupuUKalMUd OPraHUYEeCcKUX BemiecTB. [loHsiTue O
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCcTH W KiacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(utaBieHue, OOYIJIMBAaHWE W TOPEHUE), KOHCTPYMPOBAHUE MOJCJICH MOJIEeKYJ
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMoornueckuil ps ankaHoB, o01Ias popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmueckue cBOMCTBA
AJIKAHOB.



XHWMHUYECKHE CBOICTBA QJIKAaHOB: PEAKUHUH 3aMELICHUs, H30MEpHU3aLuH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYEHUs U TPUMEHEHUE aIKAHOB.

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

Ankenbl. ['oMosiorudeckuii psii aakeHoB, obmias (Gopmyna, HOMEHKIATYypa.
DJEKTPOHHOE M  IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] ajKEHOB, Sp*-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLUMM INPUCOECAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanust ankaaneHoB (CONpsHKEHHBIE, U30JUPOBAHHbBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omonorudeckuii psij ankuHOB, oO1as GopMyia, HOMEHKIaTypa U
U30Mepusl. DJIEKTPOHHOE WM MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUMU  MPUCOCAUHEHUS, JUMEpU3AlUUU U
TpUMEpPH3aLnHU, OKUCIIeHHs. KHUCIIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMyia, HOMEHKIATypa U U30MEPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBinernne 00 OpPUEHTUPYIOMIEM JEUCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl OTyYeHUs U
PUMEHEHUE aAPOMATUYECKHUX YTIEBOAOPOIOB.

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



MEPETrOHKa, KPEKUHT (TePMHYECKHM, KaTaTUTHYECKHil), PUGOPMUHT, MHUPOIIU3.
[TpoykThl nepepadOTKu HEPTHU, UX IPUMEHEHNE B IPOMBILLIIIEHHOCTH 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
OpPraHUYECKUX BEILECTB.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJIEBOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa KaJius, B3aWMMOJICHCTBUE 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
oOpa3jamMu IlacTMacc, KayyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHojda). ['oMonorumdeckui psna, oOmas ¢opMyna, H30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHUYECKHMMH  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.

MHoOroatoMHble 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 opranu3m denoBeka. CrmocoObl TOMy4YeHUS W NPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

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



cBoiicTB (enona. KauecTBeHHwle peakuuu 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.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCTOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KuCI0T. M30omMepus nu HoMeHki1atypa. dusndeckue cBOMCTBA
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKAMM, PEAKUIUH C YYaCTHEM YIJIEBOAOPOJHOTO pajuKaia.
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 KUCIOT. IIpencraBureny BhICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MNaJbMUTHHOBAsA, OJEHHOBas, JUHO.EBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. DHU3NUECKHE W XUMHUYECKUE CBOMCTBA: THAPOIW3 B KHCJIOU H
IIEJIOYHOM Cpeie.

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

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakTepucThka yriaeBoaoB. Kimaccudukanus yrieBoaoB (MOHO-, JH-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckre CBOMCTBA UM HaxoxAeHHe B mpupojae. PoTOCHUHTES.
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. BoccTaHaBIMBaoIIMe U HEBOCCTAHABIMBAOIINE AUcaxapuasl. I 'napoaus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBA Kpaxmaya: TMAPOJU3, KaYECTBEHHAs pEaKkUHs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIH3, MOIydeHHe >PHUpoB eoa03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYCHHs] BEIIECTB M HUX MPEBpalllCHUMN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICHCTBUE ATAHOJIA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAayeCTBEHHBIC PEAKIIMM Ha albJeTU]Ibl (C THUIPOKCHIOM
nuammuHcepeopa(l) u  ruapoxcuaom  wmemu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bl ¢ TuapokcuaoMm memau(ll), BzammonpeicTBue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTAIbHBIX 3adad 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.
Crpoenue Moliekys, oOmas ¢Gopmysa, U30MEpHUsi, HOMEHKJIATypa U (U3NYeCcKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TpeACTaBUTEIbL aMHMHOB apomaTruyeckoro psiaa. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzoMmepusi. OTAeabHbIC TPEACTABUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3ndecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAMY, O0Opa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 ¥ TUAPOJINU3 TIETTHIOB.

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

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUsS BEIIECTB W HMX IPEBPAILCHUI:
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].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



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

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

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

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

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

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

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJbl OPraHUYECKOrO0 COEIMHEHHS I10
MacCOBBIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklUMd W/WIM HCXOJIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MeXXIpeAMETHBIX CBSI3E€U IPU U3YYEHUHU OPTaHUYECKOM XUMUU 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, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3MYECKHUE BEIUYUHBI, €IUHMIIBI W3MEPEHHS, CKOPOCTh, DHEPIrUs,
Mmacca.

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



doTrocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: 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. XuMu4eckur aneMeHT. M3oromnel. 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 NEPBOIO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIIEKTPOOTPHUIIATEIILHOCTb.

[Tepuonuueckuii 3akoH u Ilepuoauueckas cucreMa XUMMHYECKUX 3JIEMEHTOB
JI.N. Menneneera. CBa3b NeprUOANYECKOr0 3akoHa U [leproandeckoi CHUCTEMBI
XAMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJHOXHBIX BEHIECTB IO TpynmaM U [epuojaM. 3HAYCHUE
nepuoauueckoro 3akoHa /[.1. Menneneesa.

XuMuyeckass CBSI3b. BHIBI XMMHMYECKOM CBS3HM: KOBaJICHTHAs, HMOHHAasd,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIA. DHEPTrUs U JjIuHaA CB3U. [10JIsIpHOCT, HAITPaBICHHOCTD U
HACBIIIAeMOCTh KOBAJECHTHOM CBs3U. KpaTHbie CBs3u. BomopojHas 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 KOMIUIEKCHOTO HOHA!
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

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

[Tonstue o nucnepcHeix cucteMax. Mctuaable 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 HEOPTraHWYECKUX BEIIECTB. T pUBHUATLHBIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

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

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

OO6patumMbie U HEOOpaTHUMbIEC peakIuu. XuMUYeckoe paBHoBecue. KoHncranTa
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOLIUME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

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

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb ¥ BOCCTAaHOBUTENb. I[Ipollecchl OKHCIEHHS M BOCCTAaHOBJIEHUSI.
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 PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOIIBI0 WHIWKATOPOB, HM3YYEHUE BIMSHUS Pa3IUUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHS.

Heopranuuyeckast xumMusi.

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

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

["anorensl. Haxoxnenue B mpupoje, crnocoObl MOJNydeHus, (puanyeckue u
XAMHUYECKUE CBOMCTBA. | asloreHoBOAOpOAbl. BaxkHeunie KUCIopoacoaepKaIne
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopoa, o3oH. JlabopaTopHble W MNPOMBIIUICHHBIE CHOCOOBI TMOTYYEHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

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

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCITIOTBI ¥ UX cosii. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [Ipumenenue a3ora
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

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

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogom. Okcua yriepoxaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJM. AKTHBUPOBAaHHBIA yroiib, aacopOuusa. DymnepeHsl, rpadpeH, yriaepoaHble
HaHOTPYOKu. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

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

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OYEeK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. IlpuMeHeHue MeTamioB B OBITY M TEXHUKE.
CruiaBel METAJIIOB.

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

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

OoOmas xapakrepuctuka MetaioB |IA-rpynmer Ileproguyeckoil cuctemsl
XUMHYECKUX OJJIEMEHTOB. MarHuii W Kanpluil: TMoJydeHue, (u3nuecKue u
XUMHUYECKHE CBOMICTBA, INPUMEHEHHE IMPOCTBIX BEIIECTB W HX COEIUHEHUU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



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

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

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

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

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Ou3nYECKne 1 XMMHYECKHE CBOMCTBA MeIU U €€ coeauneHuil. [lomyyenne u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA U TMIPOKCUA UHKA, TUAPOKCOKOMILIEKCHI HMHKA. [[puMeHnenue
IUHKA U €r0 COeIUHCHUH.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHUsS BEIIECTB M WX IMpEeBpallCHUIl:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCICTBUE LIMHKA M JKE€JI€3a C PacTBOPAMM KHCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIEMCTBUE THUIIPOKCUIOB AIIOMUHUSA MU ILIHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 33/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeguHeHUsD», «A30T U (Hochop U UX COCAUHEHUSD,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpuHIUITBI OpraHu3aliil XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIIEHHBIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOJIYYeHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeabl M €ro MOCIEACTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



XUMHUS THUIIA: OCHOBHBIE KOMIIOHEHTBI, MHUIIEBbIC 100aBKU. Poib XumMum B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

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

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

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl aJ1s 2IEKTpOHUKHA. HaHOTeXHOIOT U Y.

Pacuétnbie 3ana4n.

Pacuétpl: Maccel BemiecTBa Win o0bEMa ra3oB MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKlIHUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE PACTBOPA C OMNPEICIEHHON
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTpAIIMKM BEIIECTBA B pPAacTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpraHu4ecKol XuMuM B 11 Kiacce OCyIIeCTBISACTCA Ye€pe3 MCIIOIb30BAHUE KakK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KJacCU(UKaIUs, MePUOJUIYHOCTh, HAOJIOICHHUE,
M3MEpEHHE, IKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHP, MaKpPOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUNA YPOBEHb,
BEILIECTBO, Tel0, OOBEM, arperaTHOE COCTOSHUE BEIECTBa, HJCAIbHBIN Tra3,
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 MTPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI TPOMBIILICHHOCTD,
dhapmalieBTHUECKAS MIPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX



npeaaparoB, IMMPOU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, OJJICKTPOHHAsA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMUCS POCCHUHCKON T'pPaXIaHCKOW WMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HATMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTH CTABUTH LIEJU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
0Oy4Jaronuxcs B MPOIECCE peau3aiy 00pa3oBaTeIbHON AESTEILHOCTH.

JIMYHOCTHBIE pE3yNIbTAaThl OCBOEHUSA TMpeaAMeTa «XUMHUSD» OTPaXKaroT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

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

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEHICHUM YYEOHBIX U MO3HABATENIbHBIX 3aJ1ay, BHITIOJIHEHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBOXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH W MPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOWCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



MHTEpeCa M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO MTOBEICHHUS;

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

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YY4ETOM OCO3HAHHUS MOCIEIACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BELIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

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

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTUe B PEHICHUM MPaKTUYECKUX 3ajad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

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

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPyAOBOU JIE€ATEIbHOCTH;

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

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

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

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



OCO3HaHUSI HEOOXOJAMUMOCTH WCIOJIb30BAHUS JOCTHXKCHUN XUMUU JJIA
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATh HX;

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

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

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

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

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

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHATN3a U OOBSCHEHUS SIBIICHUN OKPY>KAIOIIETo MUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

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

UHTEepeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cdepax MmpodhecCHOoHaTbHON
JEATEIIBHOCTH.



METANIPEJAMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIICHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, Uccleq0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

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

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

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATUBHBIMH H  PETYJISTUBHBIMH
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

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

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

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUN MPUEMBI JOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHS JII OOBSICHEHHS OTJEIbHBIX (PAKTOB U
SIBJICHUM;

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

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

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

MIPUMEHATH B MPOLIECCE MO3HAHUS HCIOJb3YEMbIE B XUMUKU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHYECKOU



peaKknuu — TPU PEIICHUU YYCOHBIX IMO3HABATENBHBIX M IMPAKTUYECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIC MOCIIBHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUUYECKHUX PEAKIIUH.

2) 0a30BbI€e HCCJIE0BATEIbCKHE NeliICTBUS:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DPOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HaBBIKAMH CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W IPOBEACHHS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOAATh 3a XOJA0M
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (opMyIHpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEATEeILHOCTH, TPOSBIATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCILHOMY
MOMCKY METOJIOB pEIHICHUS] MPAKTUYECKUX 3a/lay, NPUMEHEHHUIO Pa3TuYHBIX
METO/IOB IMO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPHUEHTHUPOBAThCS B PA3JIMYHBIX HWCTOYHHUKAX WHPoOpManuu (HaAy4HO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHanmu3upoBaTh UHPOPMAIIMIO PA3IMYHBIX BUAOB U (OpM
MpPEICTaBIICHNUS, KPUTHUYECKU OIICHUBATh ed JIOCTOBEPHOCTh "
HEMTPOTUBOPEYHBOCTH;

(bOpMyIMPOBATh 3alPOCHl U MPUMEHATH PA3JIMYHBIE METOJBI MPU TIOUCKE H
orbope wuHpOpMaNKMK, HEOOXOAUMOW [T  BBINOJHEHHS yYE€OHBIX 3a7ad
OIPEAECIIEHHOTO THUIIA;

puoOpeTaTh OIBIT KCIOJIB30BAHKMS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSATENILHO  BBIOMpATh  ONTHUMANBbHYIO  (OpMY  TPEACTABICHHS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BAaTh HAyYHBIA SI3bIK B KA4eCTBE CpEACTBA TpH paboTe C
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBHUSA:



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

BBICTYNIaTh C MpE3EHTAIMEHl pe3ylbTaTOB IO3HABATEIbHON ACSTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM IMPOBEAEHHBIX HCCICAOBAHUN IMyTEM COTJIACOBAHMS MO3ULMNA B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavyd, KOHTPOJHUPOBaTh M TIO Mepe
HEOOXOJIMMOCTH KOPPEKTHUPOBATh MpeajiaraéMplii  aJIropuT™M JACHCTBHM IpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIECNOBATCIIbCKUX 3aj]ad, BBIOMpaTh HamboJjee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb ACATEIBHOCTA HAa OCHOBE CaMOaHaiu3a Hu
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MMPOTPAMMBI 10 XUMHUH Ha yri1yOJEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIEero oOpa3oBaHUS BKIIOYAIOT CHEIU(PUIECKUC
JUIs1 yaeOHOro mpeameTa « XUMUsH Hay4dHbIe 3HaHUS, YMEHUS U CIIOCOOBI ACHCTBUIM
M0 OCBOCHMIO, HHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BUJBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3MUYHBIX YYEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe II0 XHUMHUU TPEAMETHBIE pe3yJbTaThl MNPEACTABICHBI 10 TrOJaM
V3YyUYEHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUH B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKON U



NUIIEBON O€30MMaCHOCTH, B PAa3BUTUU MEIULMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalOHAJIBHOIO
IPUPOJIOTIONB30BaHUs, B (OPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYpHI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MTOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOEC M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
Ipylma, paaudKal, CTPYKTypHble (opMyibl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJIETHbIE), M30MEpHUs CTPYKTypHas M MNPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKas), H30MEPhbl, TOMOJIOTMYECKUU psiji, TOMOJIOTH, YTIJIEBOIOPOAIbI,
KHCJIOPOJA- U a30TCOAEPKAIINE OPraHUYECKUE COEIUHEHHsI, MOHOMED, MOJHMMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
W T[pPEBpPAlICHUS DSHEPIMM IIPH XUMUYECKHX pEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MMOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKaHUs, O B3aUMHOM BJIMSIHUMA aTOMOB U I'PYIII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOTMYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30MacCHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M IPAKTUYECKON
NESTENIbHOCTH ~ YeJloBeKa, OOIMMX  HAay4YHbIX  NPHUHLUIAX  XUMHYECKOIrO
POM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, epepadoTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHSITHIM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIME MOHATHSA IPHU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIB30BaTh XMMHUUYECKYI0 CUMBOJIMKY I COCTABJICHUsS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTAaBJISAITb YPAaBHEHMS] XMMHYECKHX PEAKIMU M PACKPBIBATh UX CYIIHOCTH:
OKHCIINUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca »dTUX peakluil, peakuuii HOHHOro oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJICIU MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WILUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUW: yCTAHABIHMBATH MPUHAIC)KHOCTh H3YYCHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTIEIHHBIX
MPEACTABUTENIE OPraHUYECKUX BEIIECTB (ITUJICH, alleTUJIEH, TOJIYOJ, TJUILEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

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

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BeriectB A. M. BytiiepoBa 1151 0ObSICHEHHS 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJKaHOB, IIUKJIOAJIKAHOB, aJIKCHOB, AJIKQJIUCHOB,
QJIKUHOB, apPOMATHYECKHUX YTJIEBOJIOPOJIOB, CIUPTOB, AaJbJACTUIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY  HHUMH  YpaBHEHUSMHU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U T-CBSI3M), B3AMMHOTO BJIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMOM 3HAHUW O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICIUTETILHON JCSITEIbHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3AIIMI0, BBISIBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€H — ISl M3YyYECHUSA
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

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

chOpPMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PACUEThl 10 XHUMHYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BelIeCTBa MO M3BECTHBIM MAacCOBBIM JIOJSIM XHUMHUYECKUX AJIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEILHOCTU YEJOBEKAa, CBSI3aHHOW C MepepadOTKOn
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W U3yYEHHE CBOMCTB OpPraHUYECKHUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpamieHus ¢ BEHIeCTBAMU U JIA0OPATOPHBIM OOOpPYIOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yJIbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH U OLICHUBATh UX JJOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

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

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

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUSI PUCK-TIOJIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABIECHHBIA TOUCK
XUMUYECKON HH(MOPMAITUHU B PA3TUIHBIX UCTOYHHUKAX (Hay4dHas U yueOHO-Hay4dHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopmaiuu, UuTepHeT U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaImio, nepepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM €IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHUPOBO33PEHHUS W OOIIEelH KyJIbTypbl 4YeEJIOBEKa, a TaKxKe
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO U IPUPOJIHOU

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

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXKJEHHOE COCTOSIHHMSI aToMa, TUOpUAN3alus aTOMHBIX OpOWTayieil, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, MWOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KpUCTAJUINYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJUTHYECKAsT JHUCCOLMALUSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.11. Menneneesa, 3aKk0OH COXpaHEHUSI MaCChl BEIIECTB, 3aKOH COXPAHECHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUH, MHUPOBO33PEHUYECKUE 3HAHUS, JIeKallMe B OCHOBE IMOHUMAaHUS
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOCHHWM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, O XUMUYECKOM PaBHOBECHM, PACTBOPAX M JUCIEPCHBIX CHUCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
NEeATEIbHOCTH  YeJOBeKa, OOLMX  HAay4YHBIX  OPHUHIMIAX  XUMHUYECKOIro
MIPOU3BOJCTBA;

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



c(OpPMUPOBAHHOCTh YMEHHS HCIIOJIB30BATh XHUMHUYECKYI0 CHUMBOJIMKY MJIs
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAJIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMHUYECKUX 3JIEMEHTOB B COEJAMHEHMSIX, BUJI XUMUYECKON CBS3M (KOBAJECHTHAS,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAJIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTtopa H
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPbIBATh CMBICI MEPHUOJUUECKOTO 3akoHa /.
N. MenneneeBa 1 AEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOrO MNEPHUOIOB
ITepuomnueckonn  cucrembl .M.  MengeneeBa,  UCHONB3YS  MOHATHUA
«IHEPTEeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE IMOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coeqMHeHUM mno mnepuojgaMm u rpynmnam Ilepumoamueckont cucremsr [, .
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXKIY HEOPTraHWYECKHMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMsI HJIEKTPOHHOTO OajlaHca
THX pEeaKUuid; peakuuid MOHHOr0 oOMeHa MyTEM COCTaBICHHUS WX TOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMi  THUAPOIW3a;  PEeaKkUuin
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



c(OPMHPOBAHHOCTL YMEHHUSA OOBSCHATH 3aKOHOMEPHOCTH TPOTEKAHMUSI
XUMHUUYECKUX PEAKIMUA C Yy4€TOM HX HHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh XHWMHUYECKHE PEAKIUH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHUS PUCK-TIONb3A;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPU SKCIIEPUMEHTAIBHOM HCCIIEI0BAHUN BEILIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIS
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
Macchl BEIIECTBA MM 00BbEMA rasza 1o M3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEaKIUM, €CIM OJHO M3 MCXOJHBIX BEIIECTB JIAaHO B BHUJE PacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIISCTBA WHUIM JAHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKInH;,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JIKCIEpUMEHT  (MpOBEACHHE  peakuuid  HOHHOrOo  OOMEHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
HKCIIEPUMEHTANLHBIX 3a7ad mno Temam «Metamey u  «Hemeramnsy) ¢
COOJTI0/IEeHNEM TIpaBUJI O€30MacHOT0 OOpaIIeHHs ¢ BEMIECTBAMU U J1a00pPaTOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh IIelb HMCCIECNOBAHUS, TPEICTABIATH B
paznu4HON (opMe pe3yiabTaThl IKCIEPUMEHTA, aHAIM3UPOBATh W OICHUBATH UX
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHHI: COOJIOIATh MTPaBUIa TOJIb30BaHUS XHMHUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH I€JIECO00pa3HOr0 TOBEACHUS B OBITY U TPYIOBOH
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, MOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HaYy4YHAas
JUTEpaTypa, CpeicTBa MaccoBor MHpopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUUYECKYIO0 MHGPOpMAIMIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
o http://school-
1.1 CTPOCHHUS OPTAaHMYECKHX COeaMHEHUN A. M. 8 ,
collection.edu.ru/
bytneposa
Hroro mo pazueny 8
Pasznea 2. YrieBoaopoabl
[penenbHbIE YIIEBOAOPOIBI — aJIKaHBI, http://school-
2.1 5 collection.edu.ru/
[IUKIIOATKAHbI
. http://school-
HenpenenbHbIe YIIIeBOAOPOIBI: ATKCHEI,
2.2 14 1 collection.edu.ru/
aJIKaIUEHBI, aJTKUHBI
http://school-
2.3 ApoMaTudeckue yrieBoJa0pObl (apeHbl) 8 collection.edu.ru/
[pupoIHbIE HCTOYHUKH YTIICBOJOPOIOB U HX http://school-
2.4 4 collection.edu.ru/
nepepabdoTka
http://school-
2.5 ["asioreHnpor3BOAHBIE YTIEBOAOPOIOB 4 collection.edu.ru/
Hroro 1o pasneny 35
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Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

http://school-
3.1 Cruptel. ®enon 11 collection.edu.ru/
Kap6OHI/IJIBHLIe COCIVHCHUS: aJIbACTUIABI U http://school-
3.2 keToHbl. Kap6oHOBbIE KMCTOTHL. CII0XKHBIE 21 collection.edu.ru/
s¢upsl. XKupsr
3.3 VriaeBonsl 9
Hroro no pazneny 41
Pa3znea 4. A3oTconepxkamye OpraHudecKue coe{uHeHust
http: hool-
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 12 ,SC o0
collection.edu.ru/
Htoro no pazneny 12
Pa3pnen S. BeicokomoJieKyIsipHbIE COCAUHEHHUSA
http://school-
5.1 BricOkOMONEK YIS pHBIE COEAUHEHUS 6 .
collection.edu.ru/
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (umdposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuonnyeckuit 3ak0H http://school-
1.1 u [lepronnueckas cucTeMa XUMHYECKHAX 9 collection.edu.ru/
anemenToB . 1. Menaeneera
Crpoenue Bemectsa. Muorooopasue http://school-
1.2 11 1 collection.edu.ru/
BEILIECTB
http://school-
1.3 XHUMHYECKUE PEaKIIUN 19 1 3 )
collection.edu.ru/
Hroro no pazneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
http://school-
2.1 HemeTamier 31 1 3 collection.edu.ru/
http://school-
2.2 Mertainsl 23 1 2 collection.edu.ru/
Hroro no pazneny 54
Pazaen 3. Xumus u :KM3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 http://school-
' SKU3HD collection.edu.ru/
Hroro 1o pasneny 9
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
/i Tema ypoka Beero KonrTpoabubie IIpakTuueckue fI[Sy'—IEHI/IH Eﬁ[?;iOBaTeJIbHLIe
padoThI padoTshI pecypebi
[peamMer 1 3HAYECHHUE OPTAHHYECKON XUMUH, http://school-
1 IPEICTABIEHHE O MHOTOOOpa3Hu 1 collection.edu.ru/
OPraHNYeCKUX COCTUHEHUHN
DIeKTPOHHOE CTPOSHUE aTOMa yriepo/a http://school-
2 (ocHOBHOE U BO30YXAEHHOE COCTOSIHHUS). 1 collection.edu.ru/
BasnieHTHBIC BO3MOKHOCTH aToMa yriepo/a
XHUMHUYECKas CBA3b B OPraHUYECKUX http://school-
3 coeMHEHMAX. MeXxaHu3Mbl 00pa3oBaHUs 1 collection.edu.ru/
KOBAJICHTHOM CBSI3H, CLIOCOOBI pa3pbiBa
CBA3EH
4 Teopust CTPOEHHST OPraHUYECKUX 1 http: _SChOO"
coenunenuii A. M. Bytneposa collection.edu.ru/
Bunsl nzomepun: cTpykTypHas, http://school-
5 POCTPAHCTBEHHAsL. DIEKTPOHHBIE 3P HEKTHI 1 collection.edu.ru/
B MOJIEKYJIaX OPraHUYECKUX COCAUHEHUIT
[Ipencranenue o kiaccupUKALNH U http://school-
6 cuctemarnueckas Homenkaarypa (IUPAC) 1 collection.edu.ru/
OpraHMYECKHUX BENIECTB
Knaccudukanus peakiyii B OpraHnIecKom http://school-
7 1 collection.edu.ru/

XUMHUHN
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CucreMaruzanys 1 0000IIeHe 3HAHUHT 10

http://school-

8 collection.edu.ru/
TeMe
AJIKaHBI: TOMOJIOTHYECKHUI psna, ob1as http://school-
9 (opMyiia, HOMEHKJIATypa ¥ H30MEPH, collection.edu.ru/
3IICKTPOHHOE M TIPOCTPAHCTBEHHOE
CTPOEHHE MOJICKYIT
dusnyecKknue U XAMUYECKUE CBOMCTBA http://school-
10 collection.edu.ru/
AJIKaHOB
Haxoxnenue ajikanoB B npupojie. Crioco0sl http://school-
11 collection.edu.ru/
MOJIyYEHUsI U IPUMEHECHUE AJTKAHOB
[uknoankansl: o0miast popmyna, http://school-
12 HOMEHKJIATypa U H30MEPHUs, OCOOEHHOCTH collection.edu.ru/
CTPOEHUSI U XMMHUYECKUX CBOMCTB, CITOCOOBI
HOJTyYEHUsI U IPUMEHCHHUE
Pemenne pacUETHBIX 3a7a4 Ha OPENICICHUE http://school-
MOJIEKYJIAPHON (HOPMYJIBI OPraHUYECKOTO collection.edu.ru/
13 BEIIIECTBA 10 MACCOBBIM JIOJISIM AaTOMOB
AIIEMEHTOB, BXO/ISIIUX B €T0 COCTaB.
Cucremaru3zaiiyst 1 0000IIeHe 3HAHUH 110
TeMe
AJIKEHBI: TOMOJIOTHUYESCKHIN PsiI, 00mIast http://school-
(bopMmyIa, HOMEHKJIATypa, JJIEKTPOHHOE collection.edu.ru/
14 IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CTpyKTypHast U UC-TPAHC-U30MEPHS
AJTKCHOB
dusnueckue U XUMUIECKHUE CBOMCTBA http://school-
15 collection.edu.ru/

ankeHoB. [IpaBuno MapkoBHMKOBa
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CriocoOsl MoTydeHus: U IpUMEHEHUE

http://school-

16 collection.edu.ru/
AJIKCHOB
[Ipaktuyeckas padora Ne 1 o Teme http://school-

17 "[TonyueHue FTUICHA U H3YYCHHUE €TO collection.edu.ru/
CBOMCTB"
Pemrenue pacu€THbIX 3a7a4 HAa ONpeiesieHre http://school-

18 MOJIEKYJIIPHON (POPMYJIbI OPraHUYECKOTO collection.edu.ru/
BelIeCTBa
AJKaMeHBbl: CONPSKEHHBIE, http://school-

19 M30JIMPOBAHHbIE, KyMYJIHPOBAHHBIE. collection.edu.ru/
OCoOEHHOCTH PIIEKTPOHHOTO CTPOCHHS
XUMHYECKHE CBOMCTBA COMPSIKEHHBIX http://school-

20 collection.edu.ru/
JIMECHOB
Crioco0bI TIOJTyYEHUS U IPUMEHEHUE http://school-

21 collection.edu.ru/
aIIKaICHOB
AJKUHBI: TOMOJIOTHYECKUH psiJl, 001ast http://school-

99 (popMyIa, HOMEHKIATYpa, SIEKTPOHHOE U collection.edu.ru/
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
¢u3nueckue cBoiicTBa

http://school-
23 XUMHYeCKHe CBOMCTBA AJIKUHOB collection.edu.ru/
http://school-

24 KauecTBeHHBIE peakliii HA TPOMHYIO CBSI3b collection.edu.ru/
Crioco0bI TIOJTyYEHUS U IPUMEHEHUE http://school-

25 collection.edu.ru/
AIKMHOB

26 Pemenue 3amaq: pacy€Tel Mo ypaBHEHUIO
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XMMHYECKON peaKiuu

Cucremaruzanus 1 00001IEHUE 3HAHUI 1O

http://school-

21 TeMe collection.edu.ru/
ApCHBII TOMOJIOTHYCCKUM psna, oO1as http://school-
bopmyiia, HOMEHKIIATypa. DICKTPOHHOE U collection.edu.ru/

28 IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OeH30I1a ¥ ToJIyoua, uX (GU3NIECcKre
CBOMCTBa
XHUMHYECKHE CBOMCTBA ApEHOB: PEAKIIUH http://school-

29 3aMCEIICHHUS collection.edu.ru/
XHMMHYECKUE CBOMCTBA aPEHOB: PEAKIIUU http://school-

30 MPUCOEINHEHNUS, OKMCIIEHHE TOMOJIOTOB collection.edu.ru/
OeHzouna
Oco6EHHOCTH XUMHYECKHX CBOICTB http://school-

31 cTHposa collection.edu.ru/
Pemenue pacy€THbIX 3a/1a4 Ha ONIPEACICHUE http://school-

32 MOJICKYJISIPHOU (POPMYITBI OPraHUYECKOTO collection.edu.ru/
BEIIIECTBA
Crioco0bl TIONTyYeHHUS U IPUMEHEHHUE http://school-

33 apeHoB collection.edu.ru/
[eHeTHYECKAs CBA3L MEXKY Pa3IHYHBIMU http://school-

34 collection.edu.ru/
KJIacCaM¥ YTJIEBOIOPOJIOB
Pacuéthl mo ypaBHEHUSIM XUMHUYECKUX http://school-

35 peakiuii. Cucremarusaiys U 0000IIeHe collection.edu.ru/
3HAHUM MO TeMe

36 [Tpuponusiii ra3. [lonytHsle HeTAHBIE http://school-
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Tra3bl

collection.edu.ru/

KameHHbIi1 yroip 1 IpOLyKThl €ro

http://school-

37 collection.edu.ru/
nepepadboTKu
Hed1p 1 ciocoOsI e€ nepepaboTKH. http://school-

38 [TpuMeHeH#e MPOAYKTOB epepadoTKu collection.edu.ru/
HepTH
[eHeTHYECKas CBA3b MEK/Y Pa3IHYHBIMU http://school-

39 collection.edu.ru/
KJIacCaMU YTJIEBOJIOPOJIOB
["anoreHOnpoOU3BOIHBIE YTICBOIOPOIOB: http://school-

40 DIIEKTPOHHOE CTPOEHHE; PEAKIIUH collection.edu.ru/
3aMeIICeHUs TaoreHa
JeiicTBue menouei Ha http://school-

41 raJoreHIPOU3BOAHbIE. B3anMoneiicTBue collection.edu.ru/
JUTAJIOTEHAIKAHOB C MArHUEM U ITAHKOM
CucremaTu3aius 1 0000IIeHNe 3HAHUH TTO http://school-

42 " " collection.edu.ru/
pazzaeny "YrieBogopoasl
KouTtponbHast paboTa 1mo Teme http://school-

43 "V r1eBogopost” collection.edu.ru/
[IpenenbHble OTHOATOMHBIE CIIUPTHI: http://school-
TOMOJIOTHYECKHH psif, oOmas Gpopmya, collection.edu.ru/

44 CTPOEHHE MOJIEKYJI, N30MEpHS,

HOMEHKJIATypa, KiiacCu(uKarus,
¢du3nueckue cBoiicTBa
XUMHUYECKHE CBOMCTBA MPEAEIbHBIX http://school-

45 collection.edu.ru/
OJTHOATOMHBIX CITUPTOB

46 CriocoObl mosTyyeHHs 1 IpUMEHEHUE http://school-
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OAHOATOMHBIX CIIMPTOB

collection.edu.ru/

47

48

49

50

51

52

53

54

55

56

[IpocTteie a¢uphl: HOMEHKIATypa U
M30MepHsi, 0COOCHHOCTH (PU3UUECKUX U
XUMHYECKHX CBOMCTB

MHOroaToMHbI€ CIIUPTHI: ATHJICHTIIMKOIb U
TJIMIEPUH, UX QU3HUECKHE U XUMHYCCKHE
CBOMCTBA

Crioco05b1 MOJIYYCHHUA U IPUMCHCHUC
MHOI'0AaTOMHBIX CITMPTOB

@DeHOo: CTPOCHUE MOJIEKYJIbI, (PU3NYECKUE
cBoiicTBa. TOKCHUHOCTH (PeHONIa

XumMuueckue cBoicTBa (heHoa

CrniocoObl osTyyeHHs U IpUMEHEHNE
dbenomna

ITpakTryeckas pabora Ne 2. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"CnupTtsl 1 (peHoIb"

CI/ICTeMaTI/BaI_II/IH u O606H.I€HI/IG 3HAHMUH I10
TEMC

Anpaerupl ¥ KETOHBI: JIEKTPOHHOE
CTpO€HHUE KapOOHUIIbHOM TPYIIIIBI;
TOMOJIOTHUYECKHE psijibl, 00m1as hopmyia,
M30MepHsl U HOMEHKJIAaTypa

Anbaerupl U KeTOHBI: (PU3NYECKUE
CBOMCTBA; peaklMK NPUCOETUHEHUS

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
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collection.edu.ru/

PeaKI_II/II/I OKHCJICHHUA U KAQYCCTBCHHBIC

http://school-

S7 collection.ed
.edu.
pEaKLuy albJeTHIOB U KETOHOB ru/
CrocoObI TIOJTy4eHH s allbIETUI0B 1 http://school-
58 KETOHOB collection.edu.ru/
OHOOCHOBHBIE IIPEIeNbHBIE KAPOOHOBBIE http://school-
59 KHCJIOTBI, OCOOCHHOCTH CTPOCHUS MX collection.edu.ru/
MOJIEKYJT
60 M30Mepust 1 HOMEHKIIATYpa KapOOHOBBIX http://school-
o collection.edu.
KHCJIOT, UX (PU3NYECKUE CBOWCTBA o/
61 XUMHUYECKHE CBONUCTBA MPEAEIbHBIX http://school-
collection.edu.r
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT u/
OcoOeHHOCTH CBOMCTB MypaBbUHOU http://school-
62 KHCIOTBL. MHOTOOOpa3ue KapOOHOBBIX collection.edu.ru/
KHCJIOT
Oco0eHHOCTH CBOMCTB: HENMPEACTbHBIX U http://school-
apOMaTUYECKUX KapOOHOBBIX, collection.edu.ru/
63 TKApOOHOBBIX, THPOKCHKAPOOHOBBIX
KUCIOT. [IpencTaBuTeNy BBICIINX
KapOOHOBBIX KUCIIOT
[ToHsATHE O POM3BOIHBIX KAPOOHOBBIX http://school-
64 KHCIOT collection.edu.ru/
65 Crioco0bI TIOJTyYEHUS U IPUMEHEHUE http://school-
KapGOHOBBIX KHCIIOT collection.edu.ru/
66 CroxHble 3(upbl: TOMOJIOTUYECKUH s, http://school-
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obmrast popmya, U30MEpHs U
HOMEHKJIaTypa

collection.edu.ru/

duznueckre 1 XUMHUYECKHE CBOMCTBA

http://school-

67 3(prOB collection.edu.ru/
Pemenue pacu€THpIxX 3a/1a4: 110 ypaBHEHHIO http://school-
68 XMMHYECKON PEaKIliu, Ha ONPeICIICHUE collection.edu.ru/
MOJIEKYJIAPHOM (hOPMYITBI OPraHHYECKOTO
BEIIECTBA
[Ipaktuueckas padota Ne 3. Pemenue http://school-
69 OKCIIEPUMEHTAJIBHBIX 337124 10 TEME collection.edu.ru/
"KapOonoBsie kuciotsl. CiioxHbIe 3pupsr"
JKupsl: ctpoenue, GpusudecKue u http://school-
70 . collection.edu.ru/
XUMHUYECKHUE CBOMCTBA (THAPOITH3)
Oco6eHHOCTH CBOMCTB KUPOB, http://school-
71 COJIEPIKAIINX OCTATKH HETPEIeIbHBIX collection.edu.ru/
JKHPHBIX KUCIOT. JKupsl B mpupoe
MbLTa Kak COJTM BBICIIIMX KapOOHOBBIX http://school-
72 KHCJIOT, UX Morolee aeiicteue. Ilonstue o collection.edu.ru/
CHHTETHYeCKUX Mororux cpenctBax (CMC)
T'enetnyeckas cBs3b YTJICBOAOPOAOB U http://school-
73 KHCJIOPOJICOAEPIKAIIMX OPraHUYECKUX collection.edu.ru/
BEIIECTB
PacyéThl 10 ypaBHEHUSAM XUMHYECKHX http://school-
74 o collection.edu.ru/
peaKIuii
CuctemaTtu3zaius 1 0000IIeHNe 3HAHUTH 110 http://school-
75 Tene collection.edu.ru/
76 OOm1ast XxapaKTEpUCTHKA YTIEBOJOB U http://school-



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

KJIacCU(UKALUS YTIEBOOB (MOHO-, IU- U
MOJIMCAXaPU/IbI)

collection.edu.ru/

Mounocaxapupl: (pU3HYECKHUEe CBOMCTBA U

http://school-

7 collection.edu.ru/
HAXO0XKJIEHHE B IIPUPOJIE
[IprMeHEHNE TIIOKO3b, €€ 3HAYEHHE B http://school-

78 collection.edu.ru/
JKU3HEEITEILHOCTH OPraHu3Ma
Jlucaxapupl: caxaposa, MajabTo3a ’ http://school-

79 nakTo3a. HaxoxaeHue B pupoie u collection.edu.ru/
NpUMEHEHHE AUCaXapuIoB
[Monucaxapubl: CTPOCHHE MaKPOMOJIEKYT, http://school-

80 (bu3HMUECKrEe U XMMHUYECKHE CBOMCTBA, collection.edu.ru/
NpUMEHEHHE

http://school-

81 [TonsiTrie 00 HCKYCCTBEHHBIX BOJIOKHAX collection.edu.ru/
Pelienre pacyeTHBIX 3a/a4 Ha ONpeIeIcHHE http://school-

82 JIOJTH BBIXO/Ia TMPOJIYKTA PEAKIMU OT collection.edu.ru/
TEOPETUYECKH BO3MOXKHOIO
CucremaTu3aius 1 0000IIeHNe 3HAHUH TTO http://school-

83 collection.edu.ru/
pasneny
KonTposbHas pabora 1mo Teme http://school-

84 "KucnopocoaepkaIiue OpraHnaecKue collection.edu.ru/
coequHeHus"
AMUHLL: Kﬂaccmbnxaunﬂ, CTpOCHHE http://school-

85 MOJIEKyJI, 0011ast GopMyIia, H30MEpPHS, collection.edu.ru/
HOMEHKJIaTypa U (pU3HUYECKHEe CBOWCTBA

86 XUMHYecKue CBOMCTBA alnu(paTHIECKUX http://school-

AdMHUHOB
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collection.edu.ru/

AHWINH: CTPOGHUE aHWJINHA, 0COOCHHOCTH

http://school-

87 o collection.edu.ru/
XUMHYECKHUX CBOMCTB aHUJIMHA
Crioco0bl TOJTy4EHHUS U IPUMEHEHUE http://school-

88 collection.edu.ru/
anmn(aTuyecKux aMHHOB
AMUHOKHCIIOTBI: HOMEHKIJIATypa U http://school-

89 nuzomepusi, GU3MUECKUE CBOMCTBA. collection.edu.ru/
OTnenpHBIC IPEICTABUTENH 0-AMHHOKHCIIOT
XUMHUYECKUE CBOMCTBA AaMUHOKHUCIIOT, UX http://school-

90 OMOJIOTHYECKOE 3HAYCHUE AMUHOKHCIIOT. collection.edu.ru/
CuHTe3 ¥ THIPOIIN3 TIETITH/IOB
benku xak mpupoHBIC TTOJIMMEPHI; http://school-

91 collection.edu.ru/
CTPYKTYPHI O€JIKOB

http://school-

92 XUMHYECKUE CBOMCTBA OEIKOB collection.edu.ru/
A3oTcozepiKalue reTeporuKInIecKie http://school-

93 coenrHeHMs. HyKIIeNHOBBIE KUCIIOTBI: collection.edu.ru/
COCTaB, CTPOCHHE U OMOJIOTHYECKAsl POJTh
ITpakTryeckas padora Ne 4. Pemenue http://school-

94 IKCIIEPUMEHTAJIBHBIX 3371a4 110 TeMe collection.edu.ru/
"A30TCcoIepIKalie OpraHn4ecKue
coequHeHus"
[IpakTuueckas pabora Ne 5. Pemenue http://school-

o5 AKCIIEPUMEHTAIBHBIX 337124 [0 TEME collection.edu.ru/

"Pacrio3HaBaHuE€ OPraHUYECKUX
coeqrHeHui"
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KonrponsHas pabora o teme http://school-
96 "A30TCOHEpKAIIUE OPraHUIYECKUE 1 collection.edu.ru/
coeguHeHus"
OCHOBHBIC TTOHSATHS XUMUHU http://school-
97 BBICOKOMOJICKYJISIPHBIX COCTUHCHHUN U 1 collection.edu.ru/
METO/IbI UX CHHTE3a —IIOJTMMEPHU3aLUS U
MIOJIMKOHICHCAITUS
[Inactmacchl. YTHIN3AIUs U HepepaboTKa http://school-
98 [LIACTHKA 1 collection.edu.ru/
99 D1acTOMephI: HATYPaTbHBIH CHHTETHUECKHE L http://school-
KaydyKH. Pesuna collection.edu.ru/
BonoxkHa: HaTypallbHbIE, HCKYCCTBEHHBIE, http://school-
100 cuHTeTHYeCKHE. IToMMepHI CrIelaIbHOTO 1 collection.edu.ru/
Ha3HAYCHUS
[Tpaktuueckas padota Ne 6. Pemenue http://school-
101 OKCIIEPUMEHTANIBHBIX 337124 10 TEME 1 collection.edu.ru/
"Pacnio3naBaHue miacTMacc U BOJIOKOH"
O0600611eHre U crucTeMaTU3alus U3Y4eHHOTO http://school-
102 MaTepuaa 1o Teme 1 collection.edu.ru/
"BbICOKOMONEKYISIpHBIE COETUHEHUS"
OBUIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabnbie IIpakTunyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH http://school-
1 seMenT. V30TomnE! 1 collection.edu.ru/
5 CTpoeHHe dIeKTPOHHBIX 000I0UEK aTOMOB, L http://school-
collection.edu.
KBAHTOBBIE YHCIIA edu.ru/
3 Kiaccudukarst XHMHYECKHX 3JIEMEHTOB (S-, 1 http://school-
collection.edu.ru
p-, d-, f-a;memenThI) /
) Pacnpe/ienieHne 2IEKTPOHOB MO aTOMHBIM L http://school-
collection.edu.
opouTAIIM on.edu.ru/
DneKTpOHHbIE KOH(UTYpaIN aTOMOB http://school-
5 3JICMEHTOB B OCHOBHOM M BO30YKIEHHOM 1 collection.edu.ru/
COCTOSIHHH
6 DIeKTPOHHbIE KOH()UTYpALUH HOHOB. 1 http://school-
collection.edu.
DIEKTPOOTPULIATETBHOCTD ! u.ru/
[Tepuonnueckuii 3akoH u Ilepuoanueckas http://school-
. cHCTeMa XUMHUYECKHX deMeHToB J[. 1. 1 collection.edu.ru/
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEM
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB http://school-
8 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU 1 collection.edu.ru/

IMPOCTBIX U CJIOKHBIX BEHICCTB IO I'PYyIIIaM U
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nepuojam

Cucremaruzanys 1 00001IEHUE 3HAHUI 10

http://school-

9 Tene collection.edu.ru/
Buipl xumuueckoin cBsa3u. MexaHu3Mbl http://school-

10 00pa3oBaHus KOBAJEHTHOU CBSA3H. collection.edu.ru/
BomopoaHas cBsi3b. MexXMOICKYISIPHBIC
B3aMMO/ICUCTBUS
BajleHTHOCTD ¥ BaJIEHTHBIE BO3MOXKHOCTH http://school-

11 aroMoB. CBsI3b DJICKTPOHHON CTPYKTYPBI collection.edu.ru/
MOJIEKYJI C HX T€OMETPHYECKUM CTPOCHHEM
I[IpencraBieHus: 0 KOMIUIEKCHBIX http://school-

12 collection.edu.ru/
COEIMHEHMUSX: COCTaB M HOMEHKJIaTypa
BemectBa MostekysIsspHOTO M http://school-

13 HEMOJICKY/SIPHOTO CTPOCHUS. THITBI collection.edu.ru/
KPHCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BEIIECTB
[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX. http://school-

14 collection.edu.ru/
[pencraBiaeHne 0 KOJUIOUIHBIX PaCTBOPAX
VcTHHHBIC PaCTBOPBI: HACHIIICHHBIC 1 http://school-

15 HEHACBHIIIEHHbIE, PACTBOPUMOCTb. collection.edu.ru/
Kpucramioruaparst
CrocoObI BRIPQKEHUS KOHIIEHTPAIMN http://school-

16 collection.edu.ru/
pacTBOPOB
Perrenue 3a1a4 ¢ MCIOJIL30BAHUEM ITOHATHI http://school-

17 ""MaccoBast J10JIs1 paCTBOPEHHOTO BelecTBa", collection.edu.ru/
"MossipHast KOHUEHTpaus'"

18 Krnaccudukanus u HoMeHKIaTypa http://school-
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HCOPraHNYCCKUX BCUICCTB

collection.edu.ru/

Cucremaruzanuys u 0000ILIEHUE 3HAHUN 10

http://school-

19 TeMe collection.edu.ru/
KonTponbnas pabota mo temam "CtpoeHue http://school-
aroma. [leproau4ecKkuii 3aK0H U collection.edu.ru/

20 [Teproandeckasi cucTeMa XUMUYECKUX
anemenToB /. 1. Menneneesa", "Crpoenune
BemecTBa. MHOroo6pasue BemecTs"

Knaccugukanus XuMHIUecKuX peakiui B http://school-
HEOPraHMYECKON U OPraHNYECKON XUMUH. collection.edu.ru/

21 3aKOH COXpaHEHHS MAacChl BEILIECTB; 3aKOH
COXpaHEHHS U TPEBPAIICHUS SHEPTUH TIPH
XUMHUYECKHX PEaKIUsIX

99 Temnosble 2QPEKTHI XUMUUECKUX PEAKIIHIA. http://school-
TepmoxumHuyecKre ypaBHEHHS collection.edu.ru/
Brrauciienus mo ypaBHEHUSIM XUMHUECKUX http://school-

23 . collection.edu.ru/
peaKIuii ¥ TEePMOXUMHUYECKUM YPaBHEHUSM
CkopocTh XMMHUYECKOH peakuuu, eé http://school-

24 3aBHCHMOCTB OT Pa3JIMYHBIX (PAKTOPOB. collection.edu.ru/
Karanms u xatanuzaropsl

http://school-

25 ['oMOTeHHBIE U TeTepOTEeHHBIE PEAKITHH collection.edu.ru/
[TpakTrueckas padota Ne 1 mo teme http://school-

26 "BiisiHre pa3ndHbIX (PAKTOPOB Ha collection.edu.ru/
CKOPOCTb XUMUYECKON peakiuun"

27 OOpatuMble 1 HeOOpaTUMBbIE PEAKIIUU. http://school-
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XUMHUYECKOE PAaBHOBECUE

collection.edu.ru/

[IpakTrueckas padota Ne 2 o Teme

http://school-

28 "BiusiHue pa3andHbIX (akTOpoB Ha collection.edu.ru/
MOJIOKEHNE XUMUYECKOTO paBHOBeCHS"
DnekTpoauTHdecKas auccoruanus. CUuiibHbIe http://school-

29 U ciadble IeKTpOoauThl. CTEleHb collection.edu.ru/
JIACCOLMAI[AN
Honnoe npousseaeHue Boapl. Cpeaa BOIHBIX http://school-

30 pactBopoB. Bogopoansiii mokaszarens (pH) collection.edu.ru/
pacTBopa

31 I'maponus coneit. Peakiuu, nmpoTekaroniye B http://school-

llection. .r

pacTBopax 3J1eKTPOIUTOB collection.edu.ru/
[IpakTuueckas padota Ne 3 o Teme http://school-

32 "XUMHYECKUE PEAKIIUU B PACTBOPaX collection.edu.ru/
NNEKTPOJIUTOB"
OKHUCIINTENEHO-BOCCTAHOBUTEIIbHBIE http://school-

33 peaknuu. BakHelme OKHCITUTEIN U collection.edu.ru/
BOCCTaHOBUTEIIN
MeTo 3eKTPOHHOTO (37IEKTOHHO-HOHHOTO) http://school-

34 Gananca collection.edu.ru/

35 DJIEKTPOIIH3 PACTBOPOB M PACTIIABOB http://school-
BeIleCTB collection.edu.ru/

http://school-
36 Pemenwue 3a1a4 pa3TuIHBIX THIIOB collection.edu.ru/
http://school-
37 Pemenwue 3a1a4 pa3TuIHBIX THIIOB collection.edu.ru/
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CucreMaruzanys 1 00001IeHEe 3HAHUHT 110

http://school-

38 " " collection.edu.ru/
TeMe "XHUMUYECKUE PeaKINU
KonTtponsHas pabora 1o Teme "Xumuueckne http://school-

39 " collection.edu.ru/
peakuuu
[Tonoxenune Hemerasios B [lepuoauyeckoit http://school-

40 CHCTEME XUMHUYECKHX diieMenToB J1. . collection.edu.ru/
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. Du3nueckue CBONCTBA HEMETAIIOB
AJoTponus HeMeTasuIoB (Ha puMepe http://school-

41 collection.edu.ru/
KHCIIopoJia, cepsl, hocdopa u yriepozaa)
Bomopo: nonyuenue, Gu3sHIecKre U http://school-

42 o collection.edu.ru/
XUMHYecKue cBoiicTBa. ['uapus
["anmorensl: HaXOXKIEHHUE B MIPUPOJIE, CIIOCOODI http://school-

43 MoJTy4eHus, GU3NYECKUE U XUMUIECKHE collection.edu.ru/
CBOMCTBA
lManorenoBonopoasl. Baxxnenmue http://school-

44 KHCJIOPOJICOIEPIKAIIIE COETUHEHUS collection.edu.ru/
raJoreHoB
JlaGopaTopHbie U TPOMBIIIUIEHHBIE CITOCOOBI http://school-

45 NOJIy4eHHs TajoreHoB. [IpuMeHeHne collection.edu.ru/
TaJIOTeHOB U UX COCTMHEHUH
ITpakTruyeckas padora Ne 4. Pemenue http://school-

46 AKCICPUMEHTAIBHBIX 3a71a4 110 TEME collection.edu.ru/
"T"anorensr"
Kucnopoa: nabopartopHbie u http://school-

47 MIPOMBIIIICHHBIE CITOCOOBI MOTyYSHHUS, collection.edu.ru/

¢dusnyeckre 1 XuMuueckue cBoiicrsa. O30H.
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IIpuMeHeHne Kucnopoaa u 030Ha

http://school-
48 Oxcufpt ¥ ePOKCUIBI collection.edu.ru/
http://school-
49 Penenue 3a/1a4 pa3aMvHbIX THUIIOB collection.edu.ru/
Cepa: HaxXOXJ€HHUE B TIPUPOJIE, CIIOCOOBI http://school-
50 HOJTyYeHUSs], PU3NUECKUE U XUMUYCCKUE collection.edu.ru/
CBOMCTBA
http://school-
51 CepoBonopo1, CyabPuIbI collection.edu.ru/
Kucnopo/cosepsKaliue coeMHeHUs Cephbl. http://school-
52 o o collection.edu.ru/
OCcOOEHHOCTH CBOWCTB CEPHON KHCIIOTHI
[IpakTuueckas padota Ne 5. Permenue http://school-
53 SKCIIEPMMEHTANBHBIX 3a/1a4 1o Teme "Cepa u collection.edu.ru/
e€ coequHeHUs"
A30T: HAXOXKICHUE B IPHPOJIE, CITOCOOBI http://school-
54 HOJTy4eHuUs], PU3NUCCKUE U XUMUYCCKUE collection.edu.ru/
CBOWCTBA. AMMUAK, HUTPUJIBI
KucnopocozepsKalye coefMHeHUs a30Ta. http://school-
95 o o collection.edu.ru/
OcoOEHHOCTH CBOMCTB a30THON KHUCIOTHI
[TpuMeHeHHe a30Ta ¥ €r0 COSAMHEHUIA. http://school-
o6 collection.edu.ru/
A30THBIE yI0OpEHUSI
dochop: HAXOKICHHE B IPUPOJIE, CIIOCOOBI http://school-
57 HOJTy4eHUSs], PU3NUCCKUE U XUMUYCCKUE collection.edu.ru/
coiicTBa. Pochuas! u hochun
58 Oxcunsl pocdopa, pochopconepxamne http://school-
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kucaoThl. Comut pochopHOit KHCTOTHI

collection.edu.ru/

[Tpumenenue pochopa 1 ero coeAMHEHUIA.

http://school-

59 collection.edu.ru
dochopubie yIoOpeHus -edu.ru/
[TpakTuyeckas padora Ne 6. Pemenue http://school-

60 HKCIIEPUMEHTAIBHBIX 33714 10 TeMe "A30T u collection.edu.ru/
docdop u ux coequHeHUS"

VYriepoa: HaX0XACHUE B IIPUPOJE, http://school-

61 AIUIOTPOIHBIE MOAU(PHUKALUK; UIUIECKUE U collection.edu.ru/
XMUMHAYECKHE CBOWCTBA, TPUMEHCHHE
Oxcup yraepona(ll), okeun yriepoma(1V), http://school-

62 .. collection.edu.ru/
yroJjibHasi KUCIIOTa U € CoJn

http://school-

63 Perrenue 3a1a4 pa3inyHbIX THIIOB collection.edu.ru/
KpemHuii: HaxoKAeHUE B IPUPO/IE, CIOCOOBI http://school-

64 MOJIydeHus, GU3NUSCKUE U XUMHUUECKHE collection.edu.ru/
CBOMCTBA
Oxcun kpemuusi(1V), kpeMHuEBast KUCIIOTA, http://school-

65 CHTMKATEL collection.edu.ru/
[IpuMeHeHne KpeMHUS U €T0 COeTMHEHUH. http://school-

66 collection.edu.ru/
Crexi10, ero moJy4eHue, BUIbI CTEKIIa

http://school-

67 Perienue 3a1a4 pa3inyHbIX THIIOB collection.edu.ru/
CucremaTu3aius 1 0000IIeHNe 3HAHUH TI0 http://school-

68 teme "HemeTanas" collection.edu.ru/

69 Konrponsnas padora no reme "Hemerasisr" http://school-
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collection.edu.ru/

AHanu3 pe3yiabTaToB KOHTPOJIBHOU PabOTHI,

http://school-

70 KOPPEKLHS OIMGOK collection.edu.ru/
ITonoxenune Merauios B [lepuoguyeckon http://school-
7 CHCTEME XUMHUECKUX JJICMCHTOB. collection.edu.ru/
OCOOEHHOCTH CTPOCHUS SIEKTPOHHBIX
000JI0YeK aTOMOB METAJLJIOB
2 O6ume Gu3HYecKre CBOMCTBA METAJIIOB. http://school-
[IpuMeHeHHe METAIITIOB B OBITY W TEXHHKE collection.edu.ru/
http://school-
73 CrutaBel MeTajuioB. Koppo3sus MeTasioB collection.edu.ru/
http://school-
74 Penienue 3a1a4 pa3inYHbIX TUIIOB collection.edu.ru/
DNEKTPOXUMHUECKUN Psiji HAaNPsKEHUN http://school-
75 MeTasuioB. OO0mIMe CoCOOkI MOTyYeHUs collection.edu.ru/
METaJIJIOB
OOm1as xapakTepucTika MetauioB |A- http://school-
rpymisl [leproandeckoit cucTeMbl collection.edu.ru/
76 XMMHYECKHX 31eMeHTOB. HaTpuil n kanwmii:
MoJiydyeHue, PU3nyecKkue 1 XuMHU4eCKHe
CBOMCTBA, IPUMEHEHNE IPOCTHIX BEIIECTB U
HX COEIUHEHUI
O6mras xapakrepuctruka metayos [A- http://school-
77 rpynmnsl [leproandeckoi CucTeMbl collection.edu.ru/

XUMHUYECKHUX DJIEMEHTOB. Maraui u
KaJIBIMI: TIoJTydeHue, GUu3ndeckue u
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XHUMHUYCCKUC CBOﬁCTBa, IPHUMCHCHUC
IIPOCTBIX BEIICCTB U UX COC,Z[I/IHCHI/Iﬁ

http://school-
78 JKécTKOCTh BOJIBI M CITOCOOBI €€ YCTpaHeHUs collection.edu.ru/
AnroMuHui: Toy4YeHune, pusndeckue u http://school-
79 o collection.edu.ru/
XUMHYECKHUE CBOMCTBA, TPUMCHEHHE
AMpoTepHbIE CBOIICTBA OKCHJIA U http://school-
80 TuapoKcuga aJlloOMUHUA, collection.edu.ru/
THJIPOKCOKOMITJICKCHI aTFOMUHUS, X
MIPUMCHCHHE
http://school-
81 Pemenwuie 3a1a4 pa3muIHBIX THIIOB collection.edu.ru/
[Ipaktuueckas padota Ne 7. Pemenue http://school-
82 OKCIIEPUMEHTAJIBHBIX 337124 10 TEME collection.edu.ru/
"MeTaJibl TTIaBHBIX OArpynmn"
OO1as xapakTepucTUKa METaIOB http://school-
83 no6ouHbIX noarpymnn (b-rpymm) collection.edu.ru/
[Teproaudeckoii CHCTEMBI XUMUYECKUX
3JICMEHTOB
Du3NYeCKUe U XUMHIECKHE CBOUCTBA XpOMa http://school-
84 . collection.edu.ru/
Y €T0 COSJAMHCHHUIA, UX TPUMCHCHHE
Baxwneriume coeMHEHUs Maprasiia. http://school-
85 [TepMaHTaHAT KaJHsl, €M0 OKHCIIUTEIBHBIE collection.edu.ru/
CBOICTBA
duznyeckue U XUMHUYECKHE CBOICTBA JKeme3a http://school-
86 U ero coequHeHuit. [lonyuenune u collection.edu.ru/

IMPUMCHCHUC CILIABOB KEJIC3a
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dusndyeckre ¥ XMUMUUECKHE CBOMCTBA MEIU U

http://school-

87 .. . collection.edu.ru/
e€ CoeIMHEeHU, UX TPUMEHEHHE
duznyeckre 1 XMMHUUECKHE CBOMCTBA IIMHKA http://school-

88 U €ro COeIUHEHHH, UX IPHUMEHEHHE. collection.edu.ru/
' 1pOKCOKOMITIEKCHI IUHKA
[TpakTuyeckas padora Ne 8. Pemenue http://school-

89 SKCIEPUMEHTAIILHBIX 3224 [0 TEME collection.edu.ru/
"MeTaiibl TOOOYHBIX MOArpyHH"”

http://school-

90 Pemrenue 3a1a4 pa3inyHbIX THIIOB collection.edu.ru/
OG600IIEHNE ¥ CHCTEMATH3ALUS U3YYEHHOTO http://school-

91 " " collection.edu.ru/
Marepuaia rno reme "MeTaibl

http://school-

92 Konrponsnas padora o reme "Metasibr" collection.edu.ru/
AHanus pe3ynbTaToB KOHTPOJIbHOM paboThI, http://school-

93 KOPPEKLHs OLIHOOK collection.edu.ru/
Ponb xumun B o6ecrieyeHu yCTONYUBOTO http://school-

94 pas3BuTHs yesioBedyecTBa. IloHsATHE O collection.edu.ru/
HAyYHBIX METOJ]aX UCCIIEIOBAaHUS BEIIECTB
HayuHble mpuHIIMIIBI OpraHu3anuu http://school-

95 XUMHYECKOTO MTPOU3BOJICTBA. collection.edu.ru/
[TpoMBIIIIeHHBIE CTIOCOOBI TIOTYYCHHS
BaXXHEHIITNX BEIIECTB
XUMHYECKOE 3arpsA3HEHUE OKPYKaOIIEi http://school-

96 collection.edu.ru/
CpeMbl U ero MOCIIeACTBUS

97 XUMUS ¥ 370pPOBbE YEIOBEKA. http://school-
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JlekapcTBEHHBIE Cpe/ICTBA collection.edu.ru/
Xumug . Posib xumuu B odecneueHuu http://school-
98 . 1 collection.edu.ru/
IUILEBON OE30I1aCHOCTH
KocMmeTuueckue u naproMepHble CPeICTBa. http://school-
99 BbrToBas XUMIs 1 collection.edu.ru/
XuMHS B CTPOUTENBCTBE. BaskHelme http://school-
100 CTPOUTEIILHBIC U KOHCTPYKIITMOHHBIE 1 collection.edu.ru/
MaTepHasIbl
XHUMHUS B CEILCKOM XO3SIICTBE. http://school-
101 1 collection.edu.ru/
Opranuyeckre 1 MUHEpaJIbHbIC YI00pCHHUSI
CucremMaTu3aius U 0000IIeHIe 3HAHUI 110 http://school-
102 Teme 1 collection.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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