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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenomgaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oeneparuun Ha niepuoy 10 2025 rona» (Pacnopsokenue 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.
W3yuyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLnpOBAHHOTO,
npo@uibHOr0 0Oy4YeHHs, MPU3BAHO OOecneunTh O00IEe00pa30BATENBHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUS OOy4YeHUs B OpraHu3alusax NpodeccuoHaIbHOTrO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHUW K YPOBHIO TOJATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e uH(POPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredynBaer
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHUS 00yJarOUIUXCsl CPEeICTBaMU IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHHUs Y4eOHOro MaTepualia, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €T0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
pamMKax HTOTOBOM arrectaud B (OpMe E€AHMHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma asis yriyOaEHHOTO U3YYCHUS XUMUH:



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

e 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 XMMHUHU NPEIyCMOTpPEHa
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 EPCIEKTUBON MOCIEAYIOMIETr0 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



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE 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
3JIEMEHTaX W CBOWCTBAaX MX 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 €€ oOpa3oBaHus. M3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 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 COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
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 TEPMOJMHAMHUKH, 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
OOCTOATENTFHOTO  PACCMOTPEHUS XMMHUYECKOMW 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 wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YIUIyOJIEHHOM 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,
3aKOHOMEPHOCTAX 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
COCTABJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI Mupa: GyHAAMEHTAIbHBIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUs XMUMHUYECKUX PpEeaKLuu, O



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

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUH 71 OOBSICHEHUS
KITIOYEBBIX MW W MpOOJeM COBPEMEHHOW XHMHHU, I OOBSICHEHHS U
MPOTHO3UPOBAHMSI SIBICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOIY;
TPaMOTHOTO pelIeHUs MPoOJIeM, CBA3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMUS,
aHallM3a U OIICHKH C TIO3UIIMHA IKOJOTHIECKON Oe30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOW3BOJICTBEHHOW JICATEILHOCTH 4YEJIOBEKA, CBSA3aHHOU C
XUMHUYECKUM  TPOU3BOACTBOM, MHCIIOJIb30BAaHMEM U  IepepabOTKon
BEIIECTB;

e yIyOJIeHWE TPEACTaBICHHH O  HAYYHBIX  METOAAX  IO3HAHUA,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUU OpPUEHTHUPOBATHCS B MHUPE
BEUIECTB U OOBSCHEHUS XUMHYECKHX SBJICHUH, HMEIOLUIUX MECTO B
IpUpOJIe, B MPAKTUYECKOM IEATETHPHOCTH U MMOBCEAHEBHON YKU3HHU.

B mnnane peamuzanuu mepBOOYEPEIHBIX BOCIHUTATEIBHBIX M PAa3BUBAIOIIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera «XUMHUS» Ha  YrIyOJI€HHOM  ypOBHE 0OCOOYI0  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,
COOTBETCTBYIOILLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTUE MOTHBALIMK K OOYYEHHIO M TIO3HAHMIO, CIIOCOOHOCTEH 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 (opmMupoBaHME yMEHMI W HABBIKOB Pa3yMHOTO MPUPOAOIOIH30BAHNUSA,
pa3BHUTHE YKOJIOTHUECKOHN KyIbTYphI, MPHOOPETEHNE OTBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

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).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHMuYECKUX COCAMHEHUH.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOHuTaNeH
yraepoja. Mexanu3mbl 00pa3oBaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIA M TOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsT oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIEC TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl H30MEpUU: CTPYKTYpHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbyHkunoHagsHOM rpymme. ['omonorus. 'omonoruueckue psinpl. Cucremarnueckas
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

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

DKCIIepUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MPEBpALICHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIas popMyia, HOMEHKIIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJCKYI AIKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOWMCTBA AaJKAHOB: PEAKIMU 3aMELICHUS, HW30MEpU3aLINH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHHU3ME PEAKIUI PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

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

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKYT alKeHOB, SP°-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOMHOM CBA3M, NOJMMEpU3anuu U okucieHus. [IpaBuio MapKOBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

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

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKHUHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peaKIui Ha TPOMHYIO CBsI3b. CIIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpE aJIKUJIBHBIX PpPaJUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl OTyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
Kamennslif yrojib 1 npoAyKTsl ero nepepadorku. Crnocoosl nepepaboTku HePTH:



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

['eHeTnueckas CBA3b MEXAY PA3TUYHBIMU KJIACCAMHU YTIEBOJOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOYHd. B3auMoaencTBHE MUTaJIOTCHAIIKAHOB C MAarHUE€M M IIUHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (PU3NYECKUX CBOMCTB YIJIEBOJIOPOJIOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja MU BOJOPOJAa B OPraHUYECKUX BEIIECTBAX, MOJYyYEHHUE OSTHUJIICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasnamMM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxamnue opranuieckue coeJUHeHMS.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CIHUPTOB. BOIOpoAHBIE CBA3M MEXAY MOJEKYJIAMH CIUPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uenoBeka. CrocoObl MOJy4YeHHs U TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYECKHUMH KHUCIOTaMH, KayeCTBEHHAs peakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aUMHOE BIMSHHE TUIAPOKCOTPYIIIBI U
oenzosibHOTO sAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIbJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHUE albJAeTruI0B, KAYECTBEHHbIE PEAKIIMH HA aJIbJIECTUIbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KuCI0T. M30omMepus nu HoMeHki1atypa. dusndeckue cBOMCTBA
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW M
IIEJIOYHOM Cpeie.

Kupsl. CTpoeHue, pU3nyecKkue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakTepucThka yriaeBoaoB. Kinaccudukanus yrieBoaoB (MOHO-, JH-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE U MOJIOUHOKHCIIOE OposkeHue. I[IpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapusioB. Haxoxnenue B npupoje u npuMmenenue. [lonucaxapuapl: kpaxmad,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIH3, MOJyYeHUe >PUpoB Hemnono3bl. [lonstue o0
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE ATUJIOBOTO CIHPTA B aJIbJIETU]] HA PACKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Menu(ll), xumuyeckue cBoOICTBa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bl ¢ TuapokcuaoMm memau(ll), BzammonpeicTBue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

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

AHUIMH — TPEACTaBUTEIbL aMMHOB apoMaTudyeckoro psga. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUYECKUX CBOUCTB aHmiInHA. KauecTBeHHbIE peakuuu Ha aHWIMH. CrocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHbIe TPEACTABUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3ndecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

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

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCIKH, pEIICHHE OKCICPUMEHTAIbHBIX 3aJa4 II0 TeMaMm
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIMU, CPEIHSIST MOJEKYJIsIpHas



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

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
NOJMBUHWIXJIOPHU, TMOJIMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
noJudTHIEHTepedTanar). Y Tunusanus u nepepaboTKa I1acTUKa.

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

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAllpOH U JaBCaH).

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

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMACC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIAM  JJIEMEHTOB, BXOJAIIMX B €ro0 COCTaB, HAaxXOXKICHUE
MOJICKYJIIPHON  (OPMYJIIBI  OpPTraHWYECKOrOo COEIMHEHUS 10 Macce (00bEMYy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakluMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIYYEHUS], ONpPENENICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKLUUU OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 kyacce OCYUIECTBISETCS Yepe3 HCIOJIb30BAHUE KaK OOIIUX eCTECTBEHHO-
HAay4YHbIX NOHSATHH, Tak M IOHATUH, MPUHATBIX B OTACJIBHBIX IPEAMETAX
€CTECTBEHHO-HAYYHOTO IUKJIA.

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

®usuka: Marepus, aroM, OJJEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYIIa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M reTepoTpodHBI TUN MHTAaHUA, OpOKEHUE,



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

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

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

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Knaccudukaius XuMHIecKuX 3J€MEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJICKTPOHHBIC KOH(UTypallu HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUUECKOTO 3aKOHA U lleprnoanyueckor CUCTEMBI
XAMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOHBIX BEIIECTB [0 TrpynonaM ¢ TIepuojaM. J3JHA4YEHUeE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3Mbl 00pa30oBaHUS KOBAJIEHTHOM CBSI3U: OOMEHHBIA WU
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOW CBs3U. KpaTHbie CBs3u. BojopoaHass CBs3b.
MexMoneKynsapHble B3aUMOECHCTBHS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAMHALIMOHHON XUMUHU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. [Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi JOJIsl BELIECTBA B PaCTBOPE, MOJISIpHAst KOHIEHTpanus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



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

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHu4ecKon
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiy, €€ 3aBUCHMOCTh OT Pa3IUYHBIX (HaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakini. XumMudeckoe paBHoBecue. Koncranra
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOLIUME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpaTypa, JAaBJICHUE U KOHIICHTPAIlMU BEIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounasi. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coseid. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PACTBOPOB M PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lioKEHHWE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTalu3aTopa, MOJEIH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckast xumMusi.

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

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

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | asloreHoBOAOpOAbl. BaxkHeunie KUCIopoacoaepKaIne
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



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

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

A3zor. Haxoxnenue B mpupojie, CHOCOObl MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprmMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnenue B mpupoje, CrocoObl MOTydeHHs, (PU3UYECKUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALIMY.
dusznyeckue M XUMHUYECKHE CBOWCTBA TIPOCTHIX BELIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKu. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COECIVMHEHNH.

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

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

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

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: mnonydeHue, ¢GU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, TPUMEHEHHUE MIPOCTHIX BEIIECTB U UX COCTUHECHUIA.

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



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA 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 guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

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

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

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

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/IA IMHKA, THIPOKCOKOMILUIEKCHI IMHKA. [[puMenenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3yYEHHME KOJUIeKIMH «MeTauibl W CIUIaBb», B3aUMOJCHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THJIPOKCHUIOB ATIOMUHUS M ILIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 33/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUAN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMYMBOrO pa3BUTUA dyenoBedyecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHON KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOIYYeHUS] METAJIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpeapl U €ro IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
UCII0JIb30BAHUS JIEKaPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METUILIUHBI.



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

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

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

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuainsl g 3JeKTpoHUKU. HaHOTEXHONIOTUN.

PacuétHble 3anaumn.

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

MexnpenMeTHbIe CBSI3H.

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

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

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

buomorus: kieTka, opraHusM, dKocHcTeMa, brocdepa, MeTaboIM3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
pPECYPCHL.

TexHonorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJLUTYPIUsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dhapmalieBTHUECKAS MIPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTh, HAHOTCXHOJIOTHH.

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

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-AESTEIBHOCTHBIM TMOJAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS TpenMera «XHUMHsS» Ha YPOBHE CPEIHETO
oOmero o0pa3oBaHUsl BBIIEIEHBI CIEAYIOIIME COCTaBISIOIIAE: OCO3HAHHE
OOy4arolUMHUCST POCCUICKOM TpakJaHCKOH UWAEHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIIPEAEIICHUIO; HATMYME MOTHUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYy4YalIIMXCA PYKOBOJICTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBUJIaMHd W HOpPMaMH TIOBEJEHUS; HaJIHune
MIPABOCO3HAHUS, SKOJIOTHIECKON KYJIbTYPBI; CIIOCOOHOCTH CTABUTH IIEJIA U CTPOUTH
YKU3HEHHBIE TUJIaHBbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHMS IMpeaMera «XHUMHS» OTpakaroT
c(OpMUPOBAHHOCTh OTMBITA TIO3HABATEIPHOM W TIPAKTHUYECKON EATEIBHOCTH
0oOy4Yaronmxcs B MPOLECCE peaTu3aliyi 00pa30BaTeNbHON AEATEIHHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS IMpeaMeTa «XHUMHS» OTpakaroT
C()OPMUPOBAHHOCTh OIBITA T[O3HABATEIBHOM W TPAKTUYECKON JEeATEIbHOCTH
oOyuyaroluxcs B MpOIECCEe peanu3alu o0pa30BaTeIbHON AESITEbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUsl 00YYarOMIMMHUCS CBOUX KOHCTUTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBa)XKEHUS K 3aKOHY U MPAaBONOPSIKY;

NPEJCTaBICHUS O COIMAIbHBIX HOPMax M TMpaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

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

CIIOCOOHOCTH TOHUMaTh W TPHUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apTyMEHTHI IPYTUX MIPH aHAIHN3E Pa3INIHBIX BUIOB YIEOHOH NeATEIHHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHMS

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

YBOXEHUsI K IMPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IOPUJIOKEHUSI XUMHM, OCO3HaHHMS TOrO, 4YTO JaHHbIE HAyKH €CTh pe3yJbTar



JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOLIEM
aHanu3e UHPOpMAIMU O MEPEOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

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

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YUYETOM OCO3HAHUS MOCIEACTBUI
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DU3MUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
IIOBCEHEBHOM XKU3HU, B TPYIOBOU JEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPaBWJI HMHAUBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIOJIEH;

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

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIEI0BATEIbCKOM
NEeATEIbHOCTH, OOILECTBEHHO TMOJI€3HOM, TBOPYECKOM W JpYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YyacTHE B PEHICHUH MPAKTUYSCKUX 3aaad
COLIMAJIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCuil pa3IudyHoOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH MO0 XUMUU;

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HMHAMBHIYaJIbHOM TpaeKTOpUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
IUJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHUH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTUYECKU IEJI€CO00PA3HOr0 OTHOLICHHS K MPUPOJE KaK HCTOUYHHUKY
CYILECTBOBAHMS )KM3HU Ha 3eMIIE;



MOHUMAHUS TJIOOATBHOTO XapakTepa SKOJOTUYECKHX MpoOJeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATBHON CPEJIbI;

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

AKTUBHOTO HEMPUATHS JCHUCTBUH, NPUHOCIIIMX BpPEI OKpYyKaromeh
MPUPOTHON Cpele, YMEHHsSI TPOTHO3UPOBATH HEOJATONMPHUSTHBIC IKOJIOTHUYCCKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HJIMYKS PA3BUTOTO SKOJIOTHMUECKOTO MBIILICHUS, S9KOJIOTHYECKON KYIbTYPHI,
OTIbITa JESTETbHOCTH AKOJIOTUYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJCTBOBAaThCSI UMM B MO3HABATEJIbHON, KOMMYHUKATUBHONW U COIIMAJIBHOMN
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJIEOJIOTUHU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO Pa3BUTHUSA
HayKH ¥ OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeACTaBICHUs] 00 OKpY’KarollleM MHpEe KaK O €IWHCTBE MPUPOJIBI M YEIOBEKa, B
MO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH M pelIeHUH TPoOJeM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHHM JJIi  COBPEMEHHOM
IUBUIM3AIUM: B €€ TYMaHUCTUYECKOW HAINpaBJICHHOCTH W Ba)XHOW poOJId B
CO3/JaHMM HOBOW 0a3bl MaTepHaIbHON KYJIbTYpHl, B pEHICHUH TJI00aIBHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, JSHEPreTHYECKOM,
MUIIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, 00€CTICUeHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM KU3HU Ka)JA0ro 4dJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIMOJIb30BaTh
MoJTyyaeMble 3HAHUA JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPYIKAIOIIEro Mupa u
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W HMEIONUXCS JAHHBIX C [EIbI0 TOJyYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XHMHUYECKHE 3HAHUS s
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUAX;

MHTEPECA K O3HAHUIO, UCCIIEI0BATEIBbCKON JEATEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa30oBaHUIO U
caMOOOpa30BaHNIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW MO XHUMHUU B
COOTBETCTBHH C )KM3HCHHBIMH NOTPEOHOCTAMU;



WHTEpeca K OCOOCHHOCTSAM TpyAa B pasIudHbIX chepax mpodeccrHoHaIbHOMI
NEeSATeTLHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeramnpeamMeTHble pe3ysbTaThl OCBOSHHUS MPOTpaMMbl IO XMMHUU Ha YPOBHE
cpeaHero o0Iero o0pa3oBaHus BKIIOYAIOT:

3HaYuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXKIIPEAMETHBIE) OOUICHAYYHbIE TMOHATHUS, OTpasKarolIue
[EJOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeIU(HUKYy METOIO0B TO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO, YHEPIHs, SIBJICHUE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYyTHeE);

yYHHUBEpCaJbHbIe y4eOHBIC NEHCTBUS (IMO3HABATENbHBIC, KOMMYHUKATHUBHEIE,

peryJsiTUBHbBIC), o0ecreunBaroIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH M COITMATILHOM KOMIETEHIIMN 00y4YaroInXCs;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIEC

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MO3HABATEIBHON U COLMAIBHOM MPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA W  PETyJSITHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOruvYecKue JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyalIM3UpOBaTh  MOpoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABIICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUSA:
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JJII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIINM;

YCTAHABIMUBATh IPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBIICHHUSIMU,

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



IPUMEHSATH B MPOLIECCE MMO3HAHUS UCIOJIb3yEMble B XUMHHM CUMBOJIUYECKUE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHU4yeckas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakuuu — IMpU pEelIeHUH YYEOHBIX IO3HABATENBHBIX M IPAKTHUECKUX 3ajad,
IPUMEHATHh HAa3BAHHBIE MOJEJIbHBIE NPEACTABICHUS JUJIS BBIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 6a3oBbIe HCCIEA0BATEIbCKUE 1eCTBHS:

BJa/I€Th OCHOBAaMH METOJIOB HAYYHOI'O TO3HAHMS BEUIECTB U XUMHUYECKHUX
peakuuit;

(GopMyIupoBaTh LEIN U 3a/1a4U UCCIEA0BAHUS, UCIIOJIb30BATh [TOCTABIICHHBIE
U CaMOCTOSITENbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJTAHUPOBAHUS M IIPOBEICHHUS
YUYEHHUYECKUX AKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHs HaOMIOAATh 32 XOJI0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEHIeHUs] MPaKTUYECKUX 3ajay, NPUMEHEHHUIO pPa3IudyHbIX
METO/I0B ITO3HAHMS.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PAa3jIMYHbIX MCTOYHHMKAX HHGMoOpMauuu (Hay4dHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPAaBOYHBIE MOCOOUS,
pecypcbl HTEpHeTa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTb;

bopMyaMpOBaTh 3aPOCHl U MPUMEHATH PA3JIUYHBIE METOJIbI MPU TOUCKE U
orObope wuHPOpMaLMK, HEOOXOAMMOM [l BBINOJHEHHS Y4eOHBIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (OpMYy  IpPEACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KA4yeCTBE CpeAcTBa NpH paboTe C
XUMHUYECKOM HMH(pOpManueil: NpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (HOpMYIIbI, a00peBUATYpPbI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:

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

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

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOSATENFHO IIJIAHUPOBATh W OCYIICCTBIATH CBOIO ITO3HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavd, KOHTPOJHUPOBaThH M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
3G (eKTUBHBIN Ccroco0 MX pemieHuss ¢ Y4ETOM TOJYYCHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIIITh CAaMOKOHTPOJIb JECATEIBHOCTA Ha OCHOBE CamMOaHalu3a Hu
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MMPOTPAMMbI 10 XUMHUH Ha yri1yOJEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIero o0pa30BaHUS BKIIOYAIOT CHEHU(PUICCKUE
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
M0 OCBOCHMIO, HHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BHUJBI JACATEILHOCTH
M0 TOJYYEHUI0 HOBOT'O 3HAHUS M NMPUMEHEHHMIO 3HAHUM B Pa3IMUHBIX Y4EOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMsAX, CBA3aHHBIX C XUMHUEN. B
IporpaMMe 10 XHMHUH NPEAMETHBIE PE3yJIbTAaThl MPEACTABICHBI 10 TOJaM
M3yYCHUS.

10 KJIIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

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



pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
NUIIEBOI 0€30MMaCHOCTH, B PAa3BUTUM MEIULMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHHUKOB SHEPIUH, B obecrieueHnn pPaLMOHAIBHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIBTYpHI
YeJl0OBEKa, a TakKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM CPENE;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs aTOMHBIX OpOuTaned, HWOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHas M MNPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAs), H30MEPbI, TOMOJOTMYECKHA psiJl, TOMOJIOTH, YTIEBOAOPOBI,
KHCIIOPOJ- M a30TCOJAEpKAIlME OPraHWYECKUE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH . W. MenneneeBa, Teopus CTPOEHUS OpPraHMYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3a4KOH COXPAHEHUS
Y TpEBpalICHUS DBHEPrUM TP XUMUYECKUX pEeaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUSI NPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHX SIBJICHUI; MPEICTABICHUS
O MEXaHU3Max XWMHUYECKHMX pEaKLUi, TEPMOJMHAMHYECKHMX M KHUHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(aKTOJOTMYECKHUE CBEACHMS O CBOMCTBAX, COCTaBe, MOJIYYEHUU U OE€30MaCHOM
UCIIOJIb30BaHUU BaXXHEHMIIMX OPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NESTENIbHOCTH ~ 4YelloBeKa, OOIMMX  HAay4YHbIX  OPHUHLIMIAX  XUMHYECKOIrO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TepepabOTKU HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBIATH XapaKTEpHbIE NMPU3HAKU TMOHSITHUH,
yCTaHaBJIMBATh MX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCITOJIb30BAaTh XUMUYECKYI0 CUMBOJIMUKY JJIi COCTABJICHUS MOJEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BELLECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUHA  MOCPEICTBOM  COCTABJICHMS



AIIEKTPOHHOTO ©OajaHca »JTUX pEaKIHil, peakuuid HOHHOrO OOMEHa WyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUIA;

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

c(hOpPMHUPOBAHHOCTh YMEHUMN: YCTAHABJIMBATH MPUHAIJICKHOCTh M3YYEHHBIX
OPraHMYECKMX BEIIECTB MO HX COCTaBY M CTPOCHHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, JdaBaTh KM Ha3BaHUA IO CHUCTEMaTHUYECKON
Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHWS JJIA OTACIBHBIX
MpeICTaBUTENIC OPraHMYECKUX BEIIEeCTB (ITUIICH, alleTHIICH, TOJIYOJ, TJIUIEPHUH,
ATWICHIJIMKOb, (eHos, (QopMaibIeTrull, aneTaabIerujl, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHasl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAIbMUTUHOBASI KUCIIOTHI,
TJIMLWH, aJlaHuH, MajibTo3a, (PYKTO3a, aHWIWH, JUBUHUJ, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

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

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIIOJOKCHHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa a1 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BELIECTB OT X COCTaBa U CTPOCHMUS;

cOPMHPOBAHHOCTh ~ YMEHHMM  XapakTE€pU30BaTh  COCTaB, CTPOEHHE,
bU3MYeCKue M XUMUYECKHE CBOWCTBA TUIMYHBIX NPEICTABHTENCH pPa3TMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJAOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJOB (MOHO-, IH- W TOJHCAXapHIIOB),
WUTIOCTPUPOBATh ~ T'€HETUYECKYI0  CBSI3b  MEXKAY HHMH  ypaBHCHUSIMU
COOTBETCTBYIOIIUX XMMHYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(OpPMHPOBAHHOCTh YMCHHS TOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKLMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCTUHEHHUI OT
KPaTHOCTH M THUIIa KOBAJICHTHOM CBSI3U (G- U M-CBSI3U), B3AUMHOTO BJIMSHUS aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu MU
MPaKTHYECKOe MPUMEHEHHUE TIPOAYKTOB TepepaboTKy;

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



chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICIUTETILHON JCSITEIIBHOCTA — aHajlu3 W CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATHU3aIINIO, BBISBICHUE MPUYMHHO-CJICJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOMCTB BEIIECTB U XUMHUECKUX PEAKIIHA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBIIATH B3aHUMOCBSI3h XMMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MaTE€pPUaJIbHOIO €AUMHCTBA MUDA,
HCIIOJIB30BaTh CHUCTEMHBIE 3HAHUS IO OPraHUYECKOHW XHUMHH ISl OOBSCHEHHS U
MIPOTHO3UPOBAHUS SIBICHUHN, UMEIOIITUX €CTECTBEHHO-HAYUHYIO MIPUPOLY;

chOpPMUPOBAHHOCTh YMEHHMM: TMPOBOJWUTH PacCY€Thl 10 XHUMHUYECKUM
dbopMylilaM U ypaBHEHUSIM XUMHUUYECKUX PEAKIMil C UCIOIb30BaHUEM (PU3UYECKUX
BEJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: PACUEThl MO HAXOXKJICHUIO XUMHYECKOU
dbopMyIIBl BelIeCTBa MO M3BECTHBIM MAaCCOBBIM JIOJSM XHUMHYECKHX DJIEMEHTOB,
MPOJYKTaM CrOpaHMUs, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TMO3WUIMH  DKOJOTHMYECKOM  O€30MacHOCTH  IOCIEACTBUS ~ OBITOBOM U
MIPOU3BOJICTBEHHON JIEATEILHOCTH 4YeJOBEKa, CBS3aHHOM C MepepadoTKOU
BEIIIECTB, UCMOJIb30BaTh MOJYUYCHHBIE 3HAHUS JJISI IPUHSATHUS TPAMOTHBIX PEIICHUM
npo0JieM B CUTYaIlUsIX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh W MPOBOIUTH
XUMHUUYECKUN JKCIEpUMEHT (MOJIyYeHHEe W M3YYCHHE CBOMCTB OPTraHMYECKHUX
BEIIECTB, KAYE€CTBCHHBIC PEAKIMW YIJIEBOJOPOJOB PAa3JIMYHBIX KJIAaCCOB H
KHUCJIOPOJICOJICPIKAIMX OPraHUYEeCKUX BEIIECTB, PEIICHUE AKCIEPHMEHTATIBHBIX
3a/1ad O PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM MpaBUI
O0e3zomacHOro oOpalieHus ¢ BElIeCTBaMU U JIA0OPATOPHBIM O00OPYOBAaHUEM,
dbopMyIMpoBaTh IIEb HUCCJCAOBAHMS, NPEICTABIATH B pasIuyHON Gdopme
pe3yabTaThl SKCHEPUMEHTA, aHAIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

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

OCO3HaBaTh OIACHOCTh TOKCHMYECKOTO JCHCTBHSA Ha KUBBIC OpPraHU3MBbl
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokazarens [1JIK;

aHAJM3UPOBATh 11EJECO00PA3HOCTh MPUMEHEHUSI OPraHWYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKHU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh, YMEHUUW: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TNYHBIX UCTOYHHUKAX (Hay4dHas U yueOHO-HaydHas
JauTepaTypa, cpeacTBa MaccoBoi uHpopmManuu, UHTEpHET 1 Apyrue), KpUTHIECKU



aHAM3UPOBATh XUMHUYECKYI0 WH(}OpMaIuio, nepepadareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1aueH.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD OTPAKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUATHLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJbBI, O MECT€ M 3HAUCHUU
XUMHUH B CHUCTEME €CTECTBEHHBIX HAyK M €€ poiu B O0ECIEYEHUU YCTOWYUBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, SHEPreTHUYEeCKOM W IMHINEeBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEPHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPruU, B OOECICUCHHM PAllMOHAIBHOIO MPUPOAOIOIL30BaHuUs, B
dbopMUpOBAaHUM MHUPOBO33PEHUS U OOIIEH KyJbTyphl 4YEJOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U TMPHUPOJIHOMN

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

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXKIEHHOE COCTOSHMS aToMa, THOpHAM3alds aTOMHBIX OpOHuTajed, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPHUIATEIILHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJ€HTHAs, WOHHAsA, MeETAJUIMYECKas, BOJOPOJIHAs),
KpUCTAUTMYECKasl PEMIETKA, XUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJICKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBHUTEb, TEIJIOBOK 3 dekT
XHMHYECKON peaKIu, CKOPOCTh XUMHUYECKON pEeaKIMu, XUMHUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpUS AJICKTPOJUTHUUYECKON TUCCOIUALMM, TEPUOIUUYECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEMIECTB, 3aKOH COXPAHECHUS U
MIPEBpAICHUs] SHEPTUM MPU XUMUUYECKHUX PEAKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIeKallde B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEACTaBICHUS] O CTPOSHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHUYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHMS, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAXKHEHIITNX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATeTPHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XHMHAYECKOTO
MIPOU3BOJICTBA;



c(hOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHS MPH
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
BEILECTB;

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

c(OPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCHUMOCTH CBOWMCTB BELIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemeETKH, OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ YMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTAaBY, XUMHUYECKUE PEAKIIUHU IO PA3IMYHBIM IPHU3HAKAM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTENIEHEH OKHCIICHHUS HJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTaju3aTopa W
JIPYTHE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPUH I Kiaccuukanuu
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUM;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOro 3akoHa /l.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
U TIPOTHOCTHYECKYIO (DYHKITUU;

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XHMHYECKHX OJJIEMEHTOB MEepBOr0O—4ETBEPTOTO MEPUOIOB
[Tepuomnueckoit  cucremsl .M.  MeHageneeBa,  UCNOJNb3ysl  TOHSTHUA
«IHEPreTUYECKHE YPOBHN», «IHEPreTUYECKHE MOIYPOBHH», «S-, P-, d-aTOMHBIE
opOuTanm», «OCHOBHOE U BO30YXAEHHOE JHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHUM no mnepuojmaMm U rpynnaMm Ilepuonnueckon cucremsr J[. U
MenpeneeBa, BaJIeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
WX JIEKTPOHHBIX 000JI0YEK;

chOpPMHPOBAHHOCTh, YMEHH: XapaKTepHU30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIATh
CYILLIECTBOBAHME TE€HETUYECKON CBA3M MEXIYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPBIBATh CYIIHOCTh: OKHUCIUTENBHO-
BOCCTAHOBUTEJBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
TUX PEAKUUH; peakiuil MOHHOTO OOMEHa MyTEM COCTaBJIEHUS HMX TOJHBIX U



COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIW3a;  PEeaKkluin
KOMIUTIEKCO00pa3oBaHus (Ha MprUMepe THIPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUS);

c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHYECKUX PEaKIHUA ¢ YYETOM HMX SHEPreTUUECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBUCHUMOCTH OT pPa3IM4HBIX
($akTOpOB, a TAaKKE XapaKTep CMEIIEHUS XUMHUYECKOTO PAaBHOBECHS O] BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIUICHHOTO IOJYYEHHs CEPHOW KHCIOTHI, aAMMHAKa,
oOIIMe HayyHble MPUHLIMIBI XUMUYECKHUX IPOU3BOJCTB; I€JIECO00pa3HOCTh
NPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUS SIBICHUNW NpUpPOJIbl — HAOJIOJEHUE, H3MEpPEHUE, MOJEINPOBAHNUE,
HKCIIEPUMEHT (pEeasIbHbI U MBICJIEHHBIH ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax,
YMEHUS MPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILECTB
U 108 OOBSCHEHUS XHMHYECKUX SBJIICHHUW, HMEIOIIUX MECTO B MPUPO/E,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

Cc(OPMUPOBAHHOCTh YMEHHUSI BBISBJISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUH C
MOHATUSMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
00J1€€ 0OCO3HAHHOIO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHl: C HCHOJb30BAHUEM
MOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSIPHAs KOHLICHTPALU»;
Macchl BellecTBa WM 00bEMA Tas3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO W3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaKkuy; 3HAYEHUS BOJOPOAHOrO IOKA3aTeNsl pacTBOPOB KHCIOT M IIEJIOYEH C
U3BECTHOM CTEMEeHbIO JTUCCOLMAIMU; Macchl (00bEMa, KOJMMYECTBAa BEIECTBA)
IPOJYKTa PEAKLMH, €CJIM OJHO M3 UCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJaHO B U30BITKE
(MMeeT TpUMECH); JOJM BBIXOJA MPOJYKTa pEaKIUu; OObEMHBIX OTHOUIEHUH
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JOKCIEpUMEHT  (MPOBEJACHHWE  pEaKluid  HOHHOTO  OOMEHa,
MOATBEPKICHUE KAUECTBEHHOIO COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEAECIICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOINBIO HMHAMKATOPOB, H3YyUYEHHE BIIMSHUS
pa3inuuHbIX  (AKTOPOB HAa  CKOPOCTh XMUMHYECKOM  pEaKkIuH, pelieHHe
DKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metaey u  «Hemerambsy) ¢
coOIoIeHHEM TIPaBUII OE30MacHOr0 OoOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
o0opynoBaHueM, (QOpMyJIupOBaTh LE€db MCCIEAOBAHUSA, MPEACTABIATh B



paznu4HON (GopMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh W OICHUBATH UX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIaTh TTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocynoi u jabopatopHbiM OOOpyAOBaHMEM, OOpalIeHHs C BEIIECTBAMHU B
COOTBETCTBUM C WHCTPYKIHUSMHU TO BBIMNOJHEHUIO JAa0OPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH I€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATEIPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HPUPOIHON
cpeabl W JOCTHUXKEHHsS €€ YCTOMYMBOIO pAa3BHUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOI'O JEUCTBUSL HA YKUBBIC OPTAHU3MbI ONMPEACIEHHBIX HEOPTAHUYECKHUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMHUYECKON MH(POpMaINK B pa3IMUHbIX UCTOYHUKAX (HayyHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBor nHpopManuu, IHTEpHET U Ipyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUYECKYI0 MH(OpMaIuio, nepepadbaTsiBaTh €€ U UCIOIb30BaATh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
. bubnuorexa [JOK
1.1 CTPOCHHUS OPTAaHMYECKHX COeAMHEHUN A. M. 8
https://myschool.edu.ru/
bytneposa
Hroro o pasneny 8
Pasznea 2. YrieBoaopoabl
51 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, 5 bubnnoreka [JOK
' LUKJIOAJTKAHbBI https://myschool.edu.ru/
99 HenpenenbHble yrneBogOpOIbl: aTKEHbI, 14 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://myschool.edu.ru/
bu6mmoreka [JOK
2.3 ApomaTuieckue yriaeBoaopoasl (apeHbl 8
P 4 AOPOJIeI (aperbi) https://myschool.edu.ru/
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnoreka [JOK
' nepepaboTka https://myschool.edu.ru/
bu6mmoreka [IOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1
P A yr HOPOA https://myschool.edu.ru/
Hroro 1o pasneny 35
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
bubnmuotexa [JOK
3.1 Cnuptsl. denon 11 1 »
https://myschool.edu.ru/
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KapOonunbHble coeAMHEHUS: abIETHIbI 1

3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 21 bubmmorexa [IOK
https://myschool.edu.ru/
a¢upsl. XKupbl
bubmuoreka [JOK
3.3 Y THeBoAL 9 https://myschool.edu.ru/
Hroro no pazneny 41
Pa3znea 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 12 bubmmorera [IOK
https://myschool.edu.ru/
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
5.1 BricokoMonekynsipHbIe COSIMHEHHS 6 E::L?S?;Ir?]f/esﬁo%ﬁe Id<u.ru /
Hroro no pasneny 6
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102
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11 KJIACC

KoumnuecTBo yacos DJIEKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM
Ne n/nn Konrpoabubie Ilpakruueckue (uupposbie)
NMPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH BuGmorexa LIOK
1.1 u [lepuonnueckas cucTeMa XUMHUIECKUX 9 ]
https://myschool.edu.ru/
anemeHToB 1. 1. Menaeneena
Crpoenue Bemectsa. MHOroo6pasue bubnuorexa [IOK
1.2 11 1 .
BEIIECTB https://myschool.edu.ru/
bubnuoreka [{OK
13 XHMHYCCKHE PeaK K 19 1 3 https://myschool.edu.ru/
Hroro o pasneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bubnunoreka LIOK
2.1 Hemerare: 31 1 3 https://myschool.edu.ru/
bubnmorexa LIOK
2.2 Merauisi 23 1 2 https://myschool.edu.ru/
Wroro no pazneny 54
Pa3znen 3. Xumus u :Ku3Hb
Merto/1bl TO3HAHUS B XUMHUHU. XUMHS U bubnuoreka [{OK
3.1 9 .
KU3Hb https://myschool.edu.ru/
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoasnbie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoTshI
pecypcsl
[IpenMer 1 3HaYE€HHE OPraHUYECKOMN
1 XMMHH, TIPEJICTABIEHHNE O MHOTOOOpa3nu 1 bubmorexa LIOK
1P N p https://myschool.edu.ru/
OpraHMYECKUX COEAUHEHUN
DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
5 (ocHOBHOE U BO30YXIEHHOE COCTOSHUSA). 1 bubmunorexa [JOK
BasieHTHBIE BOBMOYKHOCTH aTOMa https://myschool.edu.ru/
yriaepoaa
XuMHYecKas CBSI3b B OpraHUYECKHUX
3 COeMHEHUsIX. MexaHu3Mbl 00pa3oBaHUs 1 bubnnoreka [JOK
KOBQJICHTHOH CBSI3H, CLIOCOOBI pa3phiBa https://myschool.edu.ru/
CBsA3EH
4 Teopus cTpoeHUsI OpraHUYECKUX 1 bubnnoreka [JOK
coenquHenuit A. M. byrneposa https://myschool.edu.ru/
Bunbl usomepun: cTpykTypHas,
5 IPOCTPAHCTBEHHAs. DJIEKTPOHHbBIE 1 bubnnoreka [JOK
3¢ (PEeKTh B MOJIEKYJIaX OPraHUYeCKUX https://myschool.edu.ru/
COCIMHEHUN
IIpencraBnenme o knaccupukanuy U
P ¢ bubnmoreka [JOK
6 CUCTeMaTH4yecKasi HOMEHKJIaTypa 1
https://myschool.edu.ru/
(IUPAC) opraHn4eckux BEIICCTB
7 Knaccudukanus peakuuii B 1 bubnuorexa [IOK
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OPraHU4YeCKOW XUMHUHU

https://myschool.edu.ru/

Cucremarusanys 1 0000IeHNE 3HAHUN

bu6mmoreka [IOK

8 10 TEME https://myschool.edu.ru/
AJIKaHBI: TOMOJIOTHUECKHH psiji, 001ast

9 dbopMyIa, HOMEHKJIATypa U U30MepHs, bubnmoreka [JOK
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://myschool.edu.ru/
CTPOEHHUE MOJIEKYJ

10 ®u3nyecKue 1 XUMHYECKHE CBOMCTBA bubnmoreka [JOK
aJIKaHOB https://myschool.edu.ru/
HaxoxneHnne ajikaHoB B Ipupoie.

11 CriocoObI mosTydeHus 1 IpUMEHEHNE bubmmorexa [IOK

https://myschool.edu.ru/

AJIKaHOB
[Muknoankansl: o0mmas Gopmyna,

12 HOMEHKJIATypa 1 U30Mepusi, 0COOCHHOCTH bubnuoreka [IOK
CTPOCHHUSI U XUMUYECKHUX CBOMCTB, https://myschool.edu.ru/
CIOCOObI OJTyYEHUS! U IPUMEHEHUE
Pemenne pacuéTHbIX 3a1a4 Ha
ompezeNeHue MOJIEKYIIpHOU (HOPMYIIbI

13 OpPTaHUYECKOTO BEIIECTBA 10 MACCOBBIM bubnmnoreka [JOK
JIOJISIM aTOMOB 3JIEMEHTOB, BXOISIIHNX B https://myschool.edu.ru/
ero cocraB. CucTemMaTu3anus u
000011IeHrEe 3HAHU 10 TEME
AJKEHBI: TOMOJIOTHYECKHH psif, 001as
dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE 1

14 MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI. bubmmorexa [IOK

https://myschool.edu.ru/

CTpyKTypHas U [IUC-TPaHC-U30MEPHUS
AJIKEHOB

15 DuU3nYECKUEe U XUMUYECKUE CBOMCTBA bubmorexa LHOK

https://myschool.edu.ru/
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ankeHoB. [IpaBuno MapkoBHMKOBa

CrniocoOblI MoTy4eHus U IpUMeHEHUe

bu6mmoreka [IOK

16
AJIKEHOB https://myschool.edu.ru/
[TpakTrueckas padora Ne 1 mo Teme
17 "ITomydyeHue 3TUNICHA U U3YYEHUE €T bubmmorexa LIOK
N i | i https://myschool.edu.ru/
CBOICTB
Pemenne pacy€THbIX 3a1a4 HA
18 OTIpeIeTICHUE MOJICKYJIIPHOM (hOPMYITBI buGnnorexa LIOK
P P PMY https://myschool.edu.ru/
OpPraHHYECKOro BEIIecTBa
AJKaueHbl: CONPsHKEHHBIE,
19 M30JIUPOBAHHBIC, KYMYJIMPOBAHHbBIC bubmmorexa [IOK
P > KYMYIHP ' https://myschool.edu.ru/
Oco0eHHOCTH AJIEKTPOHHOT'O CTPOEHUS
20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX bubnnoreka [JOK
JIVEHOB https://myschool.edu.ru/
21 CriocoObl nostyyeHus 1 IpUMEHEHNE bubnnorexa [HOK
aITKaJIICHOB https://myschool.edu.ru/
AJIKWHBI: TOMOJIOTUYECKHH psiJi, 0011as
99 dbopMyia, HOMEHKJIaTypa, 3JEKTPOHHOE U bubnnoreka [JOK
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII, https://myschool.edu.ru/
buznyeckue cBoiicTa
. bubnuorexa [JOK
23 XUMHYECKHE CBONCTBA aJIKMHOB
https://myschool.edu.ru/
24 KauecTBeHHBIE peakliy Ha TPOMHYIO bubnuoteka [JOK
CBSI3b https://myschool.edu.ru/
o5 CriocoObI oTy4eHus U IpUMEHEHUe bubnmoreka [JOK
AJIKMHOB https://myschool.edu.ru/
26 Pewienue 3ana4: pac4€Tsl 10 YPaBHEHUIO bubnnorexka [JOK

XUMHYECKOMN pCaknuun

https://myschool.edu.ru/
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97 CucremaTtu3zaiys U 0000IICHIE 3HAHUIA bubnmoreka [JOK
10 TeMe https://myschool.edu.ru/
ApEHBI: TOMOJIOTUYECKUH s, 0OmIast bubmumoreka [IOK
dopmyna, HOMEHKIaTypa. DIEKTPOHHOE U https://myschool.edu.ru/

28 IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OcH30J1a ¥ TOTyoJIa, UX (PU3HUECKUE
CBOICTBA

29 XMMHUUECKHE CBOMCTBA aPEHOB: PEAKIMU bubuorexa TIOK
3aMeICHUS https://myschool.edu.ru/
XYMUYECKUE CBOWCTBA aPEHOB: PEAKIIUU bubnnoreka [JOK

30 MPUCOSAMHCHHUS, OKUCIICHHE TOMOJIOTOB https://myschool.edu.ru/
OeHsona

31 OCO0EHHOCTH XUMUYECKHUX CBOMCTB bubmmoreka IIOK
cTHpona https://myschool.edu.ru/
Pemenne pacuéTHbix 3a1a4 Ha bubnnoreka [JOK

32 OTpeieIeHue MOJIEKYJIIPHON (OPMYJIBI https://myschool.edu.ru/
OpPTaHHYECKOT0 BEIIeCcTBa

33 CrocoObI TIOTyYeH s ¥ IPUMEHEHHUE but6mmoreka [IOK
apeHoB https://myschool.edu.ru/

34 [eHeTHYECKAS CBSI3b MEXKIY PA3INUHBIMH bubmiorexa [OK
KITACCAMH YIVIEBOJIOPO/IOB https://myschool.edu.ru/
Pacu€tel mo ypaBHEHUSIM XUMHUYECKHUX bubnmoreka [JOK

35 peakuuit. Cuctemarusanus 1 06001eHNe https://myschool.edu.ru/
3HAHUU 1O TeME

36 [Mpupomubiii ra3. [lomyTHbie HeDTIHBIE bubmuorexa TIOK

ra3bl

https://myschool.edu.ru/
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KameHnHbI#1 yroib ¥ IpOLyKTHI €70

bubmuorexa [JOK

37 :
nepepaboTKH https://myschool.edu.ru/
Hed1p 1 ciocoOsI e€ nepepaboTKH. bubmumoreka [IOK

38 [IpumeHeHne NpoayKTOB NepepadoTKU https://myschool.edu.ru/
HePTH

39 [eHeTHYECKas CBSI3b MEXKY PA3INYHBIMH bubuorexa TIOK
KITACCAMH YIVICBOJIOPO/IOB https://myschool.edu.ru/
["anoreHonpou3BOAHBIE YTIIEBOAOPOIOB: bubnuoreka [IOK

40 ANIEKTPOHHOE CTPOEHHE; PEaKIIuu https://myschool.edu.ru/
3aMeIICHUs TaToreHa
Jle¥icTBue mIemoueh Ha bubmuorexa [JOK

41 rajoreHnpou3BoAHbIe. B3aumopeicTeue https://myschool.edu.ru/
JUTaJIOTEHAIIKAaHOB C MarHUEM U IIUHKOM

12 Cucremaruzanus u 0600IeHnE 3HAHUI bubmiorexa [IOK
1o paszeny "Vriesoaopobt” https://myschool.edu.ru/
KonTposbHas padora 1o TeMe but6mmoreka [IOK

43 "V TeBoI0poTE!" https://myschool.edu.ru/
[TpenenbHbIE OJHOATOMHBIE CIIUPTHI: bubnuorexa [IOK
TOMOJIOTMUYECKUH psizl, oOmiast popmya, https://myschool.edu.ru/

44 CTPOEHHE MOJIEKYJI, NU30MEPH,
HOMEHKJIaTypa, Kiaccuduxams,
bu3nIecKue CBOMCTBA

45 XUMHUYECKHE CBOMCTBA MPEIETBHBIX bu6miorexa [IOK
OJIHOATOMHBIX CITHPTOR https://myschool.edu.ru/

46 CriocoOblI MoTy4eHus U IpUMEHEHUe bubnmnoreka [JOK

OIHOATOMHBIX CIIMPTOB
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https://myschool.edu.ru/

[IpocTeie 3¢hupbl: HOMEHKIATYpa U

bubmuorexa [JOK

47 U30MepHsi, 0COOCHHOCTH (PU3UUECKUX U https://myschool.edu.ru/
XUMHYECKHX CBOMCTB
MHOroaToOMHbIE CIIUPTHI: ATUIICHTIIMKOIb bubmuorexa [JOK

48 U TJIMLEPUH, UX (PU3HYECKUE U https://myschool.edu.ru/
XUMHYECKHUE CBOMCTBA

49 Croco0bl OJTyYeH s U IPUMEHEHHE Brbmmorexa LIOK
MHOTOATOMHBIX CIIHPTOR https://myschool.edu.ru/
DEeHOI: CTPOEHUE MOJIEKYJIbI, bubnuorexa [JOK

50 buszndeckue cBoiicTBa. TOKCHYHOCTD https://myschool.edu.ru/
denona

bu6mmoreka [IOK

o1 Xumudeckne cBoiicTBa (heHoma https://myschool.edu.ru/
CriocoObI OJTy4eH s K IPUMEHEHHE brbmorexa LIOK

52 denona https://myschool.edu.ru/
[Tpaktuyeckas padora Ne 2. Pemenue bubnuorexa [IOK

53 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME https://myschool.edu.ru/
"CnupTtsl U peHobr"
Cuctemaruzanus 1 006001IeHNe 3HAaHUH bu6mmoreka IIOK

o4 110 TeMe https://myschool.edu.ru/
AJbIeruipl ¥ KETOHBI: SJIEKTPOHHOE bu6mmorexa [IOK

55 CTpOEHUE KapOOHMIBHOM IPYTIIIHI; https://myschool.edu.ru/

TrOMOJIOTHYECKHUE psifbl, 00mast popmyina,
M30MEPHS U HOMEHKIIATypa
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AnbAeTUAB U KETOHBI: (PU3NIESCKUE

bubmuorexa [JOK

56 . :
CBOWCTBA; PEAKIMH TPUCOCTUHCHHUS https://myschool.edu.ru/
57 Peakuuy OKMCIEHHS U Ka4eCTBCHHBIE Bubnmorexa IIOK
PEAKIIUH ATTHIETH/IOB U KETOHOB https://myschool.edu.ru/
CrocoOblI OJTyYeH st ANBIETHIOB U Brbmorexa LIOK
58 CCTOHOB https://myschool.edu.ru/
OHOOCHOBHBIC MTPE/IeIIbHBIC KAPOOHOBBIC bubmmoreka [IOK
59 KHUCIIOTBI, 0COOEHHOCTHU CTPOCHUS HX https://myschool.edu.ru/
MOJIEKYJT
60 N30Mepus 1 HOMEHKIIATypa KapOOHOBBIX bubsmorexa [IOK
KHCJIOT, UX (PU3UYECKHE CBOWCTBA https://myschool.edu.ru/
61 XuMuuecKHre CBOWCTBA MpeebHbIX Bubsmoreka [OK
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT https://myschool.edu.ru/
Oco06eHHOCTH CBOWCTB MYpPaBbUHOM bubnuotexa [JOK
62 KHCIIOTBI. MHOT006pa3ne KapOOHOBBIX https://myschool.edu.ru/
KHCJIOT
Oco0eHHOCTH CBOWCTB: HEMPEIETbHBIX U bubnuotexa [JOK
apoMaTHYeCKUX KapOOHOBBIX, https://myschool.edu.ru/
63 JTMKApOOHOBBIX, THIPOKCHKAPOOHOBBIX
kucinoT. [IpeacraBuTeNu BBICIIAX
KapOOHOBBIX KUCIIOT
[ToHATHE O MPOM3BOIHBIX KAPOOHOBBIX brbsmorexa LIOK
64 — https://myschool.edu.ru/
65 CriocoOblI MoNTydeHus U IpUMEHEHUe bubnmnoreka [JOK

Kap6OHOBLIX KHUCIIOT
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CrnoxHnble 3(hUpbl: TOMOJIOTUYECKUN DAL,

bubmuorexa [JOK

66 obmas popmysa, U30MEpHs U https://myschool.edu.ru/
HOMEHKJIaTypa

67 DusryecKre U XMMUYECKHE CBOMCTBA Etl;l@.IHOTeKa HOK
>bupos ps://myschool.edu.ru/
Penrenune pacu€tHbIx 3aaa4: 1Mo bu6mmoreka [IOK

68 YPaBHEHUIO XUMUUYECKOW PEaKlUu, Ha https://myschool.edu.ru/
orpezieNieHue MOJIEKYIIpHON (HOpMYIIbI
OpPTraHUYECKOTO BEIECTBA
[TpakTuueckas paborta Ne 3. Pemenue bubnnoreka [JOK

69 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME https://myschool.edu.ru/
"Kap6onoBsie kucnoTbl. C0KHbBIE
a¢uper"

20 XKupsr: crpoenue, puznyeckue u BH6JIIHOTeKa LHOK
XUMHYECKHE CBOICTBA (THAPOIU3) https://myschool.edu.ru/
Oco0eHHOCTH CBOWCTB JKUPOB, bubnuotexa [JOK

71 COJIEpXKAIINX OCTATKHU HETPEIETbHBIX https://myschool.edu.ru/
YKUPHBIX KUCTOT. JKupsl B mpupoe
MBpb11a Kak coJId BBICIINX KapOOHOBBIX bubnnoreka [JOK

7 KHCJIOT, UX Moro1ee aeiicrue. Ilousarne https://myschool.edu.ru/
0 CHHTETHYECKUX MOIOIIHUX CPEICTBAX
(CMO)

I'eneTnyeckas cBsI3b yrieBOJOPOAOB U bubnmnoreka [JOK

73 KHCIIOPOJICOICPIKANTUX OPTaHUICCKIX https://myschool.edu.ru/
BEIIECTB

74 Pacu€rbl 0 ypaBHEHUSIM XUMHUECKUX bubnuorexa [IOK
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peaKuuit

https://myschool.edu.ru/

CucreMmarusanus U 0000IEHUE 3HAHUN

bubmuorexa [JOK

75 :
110 TeMe https://myschool.edu.ru/
OO0m1as XxapakKTepuCTUKa YIJIEBOJIOB U bubmuorexa [JOK

76 KJaccu(uKanus yriaeBoJoB (MOHO-, - U https://myschool.edu.ru/
HOJIMCaXapubl)

77 MoHocaxapusl: pU3MYecKHe CBOMCTBA U bubmuorexa TIOK
HAXOK/ICHUE B TIPHPOJIE https://myschool.edu.ru/

78 [Ip¥MeHEHNE TIIIOKO3bI, €€ 3HAYECHHE B bubsmorexa IOK
JKU3ZHEJEATEIIbHOCTH OpraHu3Ma https://myschool.edu.ru/
Hucaxapunpl: caxaposa, MajabT03a 1 bubnuorexa [JOK

79 nakTo3a. HaxoxaeHnue B mpupoie u https://myschool.edu.ru/
MPUMEHEHUE JUCAXapUJIOB
[Tonucaxapumsl: cTpoeHue bubnuotexa [JOK

80 MaKpOMOJIEKYI, GU3NIECKHE U https://myschool.edu.ru/
XUMHUYECKHE CBONCTBA, TPUMCHCHHE

bu6mmoreka [JOK

81 [TonsaTHne 06 NCKYCCTBEHHBIX BOJOKHAX https://myschool.edu.ru/
Pemenue pacueTHbIx 3a1a4 Ha bubnmnoreka [JOK

82 onpeieJIEeHUe A0JIU BbIX0Ja IPOIYKTa https://myschool.edu.ru/
PEaKIuu OT TEOPETHUUECKU BO3ZMOKHOTO

83 Cucremarusanus u 0000LIeHNE 3HAHUI bubnmorexa IOK
1o pazzeny https://myschool.edu.ru/

84 KoHnTtponbhas paborta o teme bubnuotexa [JOK

"Kucnoponcoaepkaiiue opraHuIecKre
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coenuueHus"

https://myschool.edu.ru/

AMUHBI: K1accuuKaus, CTpoeHue

bubmuorexa [JOK

85 MOJIEKYII, 001ast opMyIia, H30MepHs, https://myschool.edu.ru/
HOMEHKJIaTypa U (PU3NYECKHUE CBONMCTBA
. bubmuoreka [JOK
86 XYUMUYECKUE CBOMCTBA AT (PaTHICCKUX httos://myschool.edu.ru/
aMHHOB
AHUJIMH: CTPOEHNE aHWIINHA, bubnuoreka [IOK
87 0COOEHHOCTH XMMHYECKUX CBOMCTB https://myschool.edu.ru/
AHWJIMHA
bubmuorexa [JOK
88 CrniocoOblI MoTy4eHus U IpUMeHEHUe httos:// hool.edu.ru/
amu(aTHIECKUX AMHHOB ttps://myschool.edu.ru
AMUHOKHUCIOTBI: HOMEHKJIAaTypa u bubnuoreka [IOK
89 n3oMepus, (U3NIECKHUEe CBOMCTBA. https://myschool.edu.ru/
OTtaenbHBIC TPEICTABUTENH Ol
AMHUHOKHCIIOT
XuMHndeckre CBOMCTBA aMUHOKHCIIOT, UX bu6mmoreka [JOK
90 OMOJIOTMYECKOE 3HAUEHHE aMUHOKHCIIOT. https://myschool.edu.ru/
CHHTE3 ¥ THIPOIN3 TIENTH]IOB
91 benku kak mpupoHbIe TIOTUMEPHI; bubmorexa LOK
CTPYKTYPBI GETKOB https://myschool.edu.ru/
bu6mmoreka [JOK
92 XuUMHUYECKHE CBOMCTBA OCITKOB https://myschool.edu.ru/
A3oTcoaepiKallue reTepouKINYeCcKUe bubnuotexa [JOK
93 coennHeHus. HyKIIeMHOBBIE KUCIIOTHI: https://myschool.edu.ru/
COCTaB, CTPOEHHE U OMOJIOTHYECKas pOJib
[Ipaktuueckas pabora Ne 4. Pemenue bu6mmorexa [IOK
94 https://myschool.edu.ru/

OKCIICPUMCHTAJIBHBIX 3aa4 IO TEME
"A3oTcoaeprKale OpraHu4ecKue
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coenuHeHus"

[TpakTuueckas padora Ne 5. Pemenne
HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME

bubmuoreka [JOK
https://myschool.edu.ru/

95 \ 1
Pacno3naBanue oprannyeckux
coequuenui”
KonTtponpHas pabora o Teme bubnuoreka [IOK
96 "A30TcoAepKallie OPraHUYECKUE 1 https://myschool.edu.ru/
coeuHeHus"
OCHOBHBIC TTOHSATHS XUMUHU bu6mmoreka [IOK
97 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U 1 https://myschool.edu.ru/
METO/Ibl UX CUHTE3a —II0JIMMEpHU3aLus U
MOJIMKOHACHCALINS
bu6mmoreka [IOK
08 [Imactmaccel. YTrimsanus u 1 httos:// hool.edu.ru/
nepepaboTKa MIacTUKa ttps://myschool.edu.ru
) . bubmuorexa [JOK
99 DnacToMepbl: HaTypaJIbHbIN 1 httos:// hool.edu.ru/
CHUHTETHYECKUE KayuyKku. Pe3una Hps://mysehool.ecu.n
Bousiokna: HaTypanbHbIE, HCKYCCTBEHHBIE, bu6mmoreka [JOK
100 cuHTeTHYeCKuE. [TommmMeps 1 https://myschool.edu.ru/
CHEIMaJIbHOTO Ha3HAUYEHUs
[Ipaktrueckas padota Ne 6. Perenue bu6mmoreka [JOK
101 IKCIIEPUMEHTAIBHBIX 3a/1a4 [0 TEME 1 https://myschool.edu.ru/
"Pacno3HaBaHue miacTMacc ¥ BOJIOKOH"
O06o011eHre U cucTeMaTu3alus bubnuotexa [JOK
102 U3yYEHHOT0 MaTepHaia Mo TeMe 1 https://myschool.edu.ru/
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



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

11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabnbie IIpakTunyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl

1 Atom. CocTaB aTOMHBIX saep. XUMHYECKUIH bubmmoreka [IOK
s1eMeHT. M30TOMb 1 https://myschool.edu.ru/

5 CTpoeHue DIIEKTPOHHBIX 000JI049€EK aTOMOB, bub6mmoreka IIOK
KBAHTOBBIC YHCIIA 1 https://myschool.edu.ru/

3 Knaccupukanus XuMHYECKUX 3JIEMEHTOB bubmiorexa [IOK
(s-, p-, d-, f-omemenThI) 1 https://myschool.edu.ru/

4 PacripeiesieHre 3JIEKTPOHOB 110 aTOMHBIM but6mmoreka LIOK
op6uTaNAM 1 https://myschool.edu.ru/
DNeKTPOHHBIE KOH(PUTYpaAIUA aTOMOB bubnuorexa [JOK

5 AJIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1 https://myschool.edu.ru/
COCTOSIHUH

6 DneKTpOHHbBIE KOH(DUTYPAIIUH HOHOB. 1 bubmuorexa TIOK
DIeKTPOOTPHIIATETEHOCT https://myschool.edu.ru/
Ilepuoanueckuii 3akoH u [lepronnueckas bubnmnoreka [JOK

7 crucTemMa XMMU4YeCKux aemMeHToB /1. U. 1 https://myschool.edu.ru/
Mengeneesa, CBSI3b C COBPEMEHHOMN
TEOpHEN CTPOEHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB bubnmnoreka [JOK

8 XMMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMU 1 https://myschool.edu.ru/
MPOCTHIX U CIOKHBIX BEIIECTB IO IPYIIaM
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U IIEpUoaM

Cucremarusanys U 0000ILIeHUE 3HAHUN 1O

bu6mmoreka [IOK

9 .
TeMe https://myschool.edu.ru/
Buner xumnueckoi cBsa3u. MexaHu3MEl bu6mmoreka [IOK

10 00pa3oBaHus KOBAJICHTHOM CBSI3H. https://myschool.edu.ru/
Bonoponnas cBs3b. MexMoIeKyIsspHble
B3aUMO/ICVCTBHUS
BaneHTHOCTB U BaJIeHTHBIE BOZMOXHOCTH bubnnoreka [JOK

11 aToMOB. CBA3b 2JIEKTPOHHOM CTPYKTYPBI https://myschool.edu.ru/
MOJIEKYJI C UX TEOMETPHUUECKUM CTPOCHUEM

19 I[IpeacTaBaeHus 0 KOMILIEKCHBIX bubmorexa LHOK
COEIMHEHUSX: COCTaB U HOMEHKJIATypa https://myschool.edu.ru/
BeniectBa MOJIEKYISIPHOTO U bubnuorexa [JOK

13 HEMOJIEKYJIIPHOTO CTPOEHHMs. THIIbI https://myschool.edu.ru/
KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA
BELIECCTB

14 IToHATHE O JUCTIEPCHBIX CHCTEMAX. brbsmorexa LIOK
[IpencraBieHue o KOJJIOUIHBIX pacTBOPax https://myschool.edu.ru/
VicTuHHBIE PacTBOPHI: HACHIIIICHHBIE U bubnmnoreka [JOK

15 HEHACBHILIEHHbIE, PACTBOPUMOCTb. https://myschool.edu.ru/
Kpucramnorunaparst

16 Cr10co0bI BBIp@KEHHS KOHIEHTPALIH Bubmorexa IIOK
PACTBOPOB https://myschool.edu.ru/
Pemenue 3agau ¢ HCNOJIb30BaHUEM TTOHITHI bubnmoreka [JOK

17 ""MaccoBast 10Jis1 paCTBOPEHHOIO BellecTsa', https://myschool.edu.ru/

"MoJsipHasi KOHUEHTpaus'"
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Knaccudukanus 1 HOMEHKIATypa

bubmuoreka [JOK

18 -
HEOPTAHMUECKIX BEIICCTR https://myschool.edu.ru/
19 CucremaTusanus 1 0600IIEHNE 3HAHUH 110 Brbmorexa [IOK
TeMe https://myschool.edu.ru/
KontponsHas padora o temam "CtpoeHue bu6mumorexa [IOK
aroma. [Iepuoguueckuii 3aK0H 1 https://myschool.edu.ru/
20 [Teproauueckas cucteMa XUMHYECKUX
anemenToB J. 1. Menaeneesa", "Ctpoenue
BeniecTBa. MHOroo6pasue BemecTs"
Knaccupukanus XUMHYECKUX PEeaKIuii B bubnuorexa [JOK
HEOPraHWYECKON U OPraHU4eCKON XMUMUH. https://myschool.edu.ru/
21 3aKOH COXpPaHEHMsI MAacChl BELLIECTB; 3aKOH
COXpaHEHHsI U TIPEBPALICHUS YHEPTUU TIPH
XUMHUYECKHX PEeaKLUIX
99 TernnoBbie >QPEKTH XUMUIECKUX PEAKIIUA. brbmorexa LIOK
TepMOXHMHHECKHE yPABHEHHS https://myschool.edu.ru/
23 BbIunCIIEHNs 110 ypaBHEHHUAM XUMHYECKUX Brbmiorexa [IOK
PEaKIyii ¥ TEePMOXHUMUYECKHM YPaBHEHUSIM https://myschool.edu.ru/
CKOpOCTb XMMMUYECKOHN pEaKLuH, €€ bubnuoreka [IOK
24 3aBHCUMOCTB OT Pa3IMUHBIX (PAKTOPOB. https://myschool.edu.ru/
Karanu3s u kaTanu3aTopbl
bu6mmorexa [IOK
25 ['omoreHHbIe U TeTepOreHHbIE PEaKIH https://myschool.edu.ru/
[TpakTnueckast padota Ne 1 mo Teme bubnnorexka [JOK
26 "BnusiHue pa3nnyHbIX GaKTOpOB HA https://myschool.edu.ru/

CKOPOCTb XUMHUUYECKOU peakiuu"
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OO6patumMbie 1 HEOOpATUMBIE PEAKIINU.

bubmuoreka [JOK

27 :
XUMUUECKOe PAaBHOBECHE https://myschool.edu.ru/
[IpakTuueckas padora Ne 2 o reme bubmumoreka [IOK

28 "BausiHue pa3nuuHbIX (GaKTOPOB Ha https://myschool.edu.ru/
M10JIO’KEHNE XUMHUYECKOTO0 paBHOBECHS"
DIIEKTPONUTHYECKAS JUCCOLIHAITHSI. bubnmoreka [JOK

29 CunbHble U cradble 31eKTpoauThl. CTeneHb https://myschool.edu.ru/
JIMCCOIMALINT
HNounnoe npoussenenue Boabl. Cpena bu6mmoreka [IOK

30 BOJHBIX PacTBOPOB. BoopoaHbIii https://myschool.edu.ru/
nokazatenb (pH) pactBopa

31 Tugponus coseil. Peakiyu, MpoTeKaronye B bubmmorexa [IOK
PACTBOPAX IEKTPOITHTOR https://myschool.edu.ru/
[IpakTrueckas padora Ne 3 o teme bubnnorexa [HOK

32 "XuMu4ecke peakliuy B pacTBOpax https://myschool.edu.ru/
JJEKTPOJIUTOB"
OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC bubnuorexa [JOK

33 peaknuu. BaxHe#me OKUCIUTEH U https://myschool.edu.ru/
BOCCTAaHOBUTEIN

34 MeTo1 3JIEKTPOHHOTO (DJIEKTOHHO- bubnmorexa IIOK
HOHHOTO) Ganamca https://myschool.edu.ru/

35 DIIEKTPOJIHM3 PACTBOPOB U PACILIIABOB bubmuorexa TIOK
BEIIECTB https://myschool.edu.ru/

bubmuorexa [JOK
36 Pemenue 3anay pa3nuyHbIX TUIIOB

https://myschool.edu.ru/
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bubmuoreka [JOK

37 Pemenue 3a1ay pa3nM4HbIX TUIIOB https://myschool.edu.ru/

33 Cucremaru3anus u 0600IIEHNE 3HAHUMN 110 Bubnmorexa IIOK
Teme "XUMHYECKHE peaKiuH” https://myschool.edu.ru/

39 KonTtponbHas paboTa 110 TemMe bubnuorexa TIOK
"XuMITecKHe peakim” https://myschool.edu.ru/
[Tonoxxenue HemetaioB B [lepuoanueckoit bu6mmoreka [IOK

40 cHUcTeMe XMMUYeckux aiemMeHToB [1. U. https://myschool.edu.ru/
MeHnzeneeBa 1 0COOCHHOCTH CTPOCHUS UX
atomoB. du3nyecKkre CBOMCTBA HEMETAJIIIOB

a1 AJIOTPONHUS HEMETAILIOB (Ha IPUMEPE bubmuorexa TIOK
KHCITOpOna, ceph, hocdopa 1 yraeposa) https://myschool.edu.ru/

42 Boznopox: nonyuenue, GusnyecKue u bubnuorexa TIOK
XAMHUYECKHE CBOMCTBA. [ Mapuibl https://myschool.edu.ru/
l"ayorensl: HaxoK€HUE B IPUPOJIE, bubnnoreka [JOK

43 crocoObl NOTy4YeHUs, PU3UUECKUE U https://myschool.edu.ru/
XUMUYECKHUE CBOKCTBA
l'anorenoBonopoasl. Baxunermue bubnuorexa [JOK

44 KHCJIOPOJICO/IEPIKALIIE COEAMHEHUS https://myschool.edu.ru/
rajJjoreHOB
JlabopaTopHble U TPOMBIIITICHHBIE CTIOCOOBI bubnmoreka [JOK

45 noJyryueHus rajgoreHoB. [Ipumenenue https://myschool.edu.ru/
TaJIOTeHOB U UX COCTUHEHUH
[Ipaktuueckas pabota Ne 4. Pemenue bubmuorexa [JOK

46 JKCIIEPUMEHTAIBHBIX 3a1a4 10 TEME https://myschool.edu.ru/

"T"anmoreusr"



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

Kucnopon: naboparopHsie u
HPOMBIIICHHBIE CIIOCOOBI MOJTYUCHHS,

bubmuoreka [JOK
https://myschool.edu.ru/

47 .
buznyecKkne 1 XuMUYECKHe CBONCTBRA.
O3oH. [IpuMeHeHue Kuciopoaa U 030Ha
bubmuorexa [JOK
48 Oxcuibl ¥ EPOKCHIBI https://myschool.edu.ru/
bubmuorexa [JOK
49 Pentenue 3aa4 pas3sIM4YHbIX TUIIOB https://mvschooLedu_ru/
Cepa: HaxXOXKJIeHUE B MPUPOJIE, CIIOCOOBI bubnnoreka [JOK
50 NOJTy4YeHUsI, PU3NIECKUE U XUMUYECKHE https://myschool.edu.ru/
CBOMCTBA
bubmuorexa [JOK
o1 Ceposozopoz, cynbdus! https:/myschool.edu.ru/
52 Kucnopozacoaepkaiye coeqUHEHNs CEPBL. Brbmmorexa LIOK
Oco0eHHOCTH CBOMCTB CEPHOI KHCIOTHI https://myschool.edu.ru/
[IpakTuueckas padora Ne 5. Pemenue bubnnoreka [JOK
53 AKCIIEPUMEHTAIbHBIX 33/1a4 1o teme "Cepa https://myschool.edu.ru/
u e€ coennHeHus"
A30T: HaX0XJIEHHE B IPUPO/JIE, CTIOCOOBI bubnnoreka [JOK
54 MOJIy4eHUs, PU3NYECKUE U XUMUUECKHE https://myschool.edu.ru/
cBOIcTBa. AMMUAK, HUTPUIBI
- KucnopoacoaepsKalyie CoeJMHEHNs a30Ta. Brbmmorexa LIOK
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI https://myschool.edu.ru/
56 [IpumeHeHue a30Ta U €ro COeMHEHUH. Brbmiorexa [IOK

A3oTHBIE y10OpeHHs

https://myschool.edu.ru/
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docdop: HAXOKAESHUE B IPUPOJE, CIOCOOBI

bubmuoreka [JOK

57 noJTydeHus1, GU3NIECKHUE U XUMHUYECKUE https://myschool.edu.ru/
cBoricTBa. Dochuas u pochun

i~ Oxcuzsl pocdopa, pochopcopepikaniue Brbmorexa LIOK
kucnotbl. Comu pochopHON KUCTOTHI https://myschool.edu.ru/
[Ipumenenue Gpocdopa U ero coeqUHEHHUIA. Brbmorexa LIOK

> DocdopHble ynoOpeHus https://myschool.edu.ru/
[TpakTuueckas pabota Ne 6. Pemenue bubnnoreka [JOK

60 AKCTIICPUMEHTAIBHBIX 3a7a4 110 TeMe "A30T https://myschool.edu.ru/
u Gocdop u ux coenuHeHus"
Yriepo/i: Hax0XJIECHUE B IPUPOJE, bu6mmoreka [IOK

61 AJUTOTPOITHBIE MOIU(PUKALINH; PU3HICSCKIE https://myschool.edu.ru/
U XUMUYECKUE CBOWMCTBA, MPUMEHEHUE
Oxcup yraepoga(ll), oxeun yrnepona(1V), bubmorexa LHOK

62 YTONBHAS KHCIOTA 1 €8 COIH https://myschool.edu.ru/

bu6mmorexa [IOK

63 Pemenne 3a1a4 pa3IMyHBIX THIIOB https://myschool.edu.ru/
KpemHuil: HaxoxJIeHUe B IPUPOJE, bubnuoreka [IOK

64 CIOCOOBI ONyYeHUS, PUIUICCKUE U https://myschool.edu.ru/
XAMHYECKHUE CBOMCTBA
Oxcun kpemuus(1V), KpeMHHEBas KHCIIOTA, Brbmiorexa [IOK

65 CHIIMKATE https://myschool.edu.ru/

66 [IpuMeHeHHe KPEMHUS U €ETO COENMHEHMIA. Brbmorexa [IOK
CrexJ10, €ro NoJay4eHue, BUIbl CTEKIIa https://myschool.edu.ru/

67 Pemenue 3aga4 pa3nu4HbIX TUIIOB bubnuotexa [JOK
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Cucremarusanys U 0000ILIEHUE 3HAHUN 1O

bubmuorexa [JOK

68 :
teme "HemeTamisr" https://myschool.edu.ru/

69 KonTponsHas paboTa 110 TeMe bubmorexa TIOK
"HemeTame:" https://myschool.edu.ru/

20 AHanm3 pe3ynbTaToB KOHTPOJILHON paboTEI, bubmorexa IOK
KOPPEKITHS OMIHGOK https://myschool.edu.ru/
[Tonoxxenue metaisioB B Ilepuoanyeckoit bu6mmoreka [IOK

71 CHUCTEME XUMHUYECKUX IJIEMEHTOB. https://myschool.edu.ru/
OCc0oOCHHOCTH CTPOCHHS AJICKTPOHHBIX
000JI0UEK aTOMOB METAILIOB

22 O6ume Gu3ndIecKre CBOMCTBA METAILIOB. but6mmoreka LIOK
[IpuMeHeHne METaIlJIOB B OBITY M TEXHUKE https://myschool.edu.ru/

bu6mmorexa [IOK
73 CmuiaBsl MetasuioB. Kopposust Metamios https://myschool.edu.ru/
bu6mmorexa [IOK

74 Pemenue 3aga4 pa3nu4HbIX TUIIOB https://myschool.edu.ru/
DNEKTPOXUMHUYECKUH Psijl HAIIPsSHKEHUN bubnuoreka [IOK

75 MeTaiioB. O61mue crnocoobl NOTyYeHHs https://myschool.edu.ru/
METAJLIOB
OO6mras xapakrepucTiuka Metayios 1A- bubnuoreka [IOK

76 rpynnsl [lepuoanueckon cucremel https://myschool.edu.ru/

XAMHUYECKHX 3JIEMEHTOB. HaTpuii u kanui:
noJrydeHue, PU3nIecKue ¥ XUMUIECKIE
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CBOMCTBA, TPUMEHEHHUE MTPOCTHIX BEIIECTB U
UX COEOUHEHUN

Oo6mas xapakrepuctuka metamioB |1A-
rpymusl llepruoauyeckoi cucrteMsl
XAMHYECKHUX 3JIEMEHTOB. Maruui u

bubmuorexa [JOK
https://myschool.edu.ru/

" KaJbIMI: TIOTy4YeHue, Gru3nyeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE
IIPOCTHIX BEIIECTB U UX COCIMHEHUN

bu6mmoreka [IOK

78 JXéctkocTh BOABI M CLIOCOOBI €€ YCTpaHEHHUs https://myschool.edu.ru/
AJTIOMUHMIA: TTOTyYeHue, PU3HYECKHE U brbmmorexa LIOK

7 XUMHUYECKHE CBOWCTBA, IPUMEHEHHE hitps://myschool.edu.ru/
AmM@oTepHbIe CBOMCTBA OKCHIA U bubnnoreka [JOK

80 TUJIPOKCHJIA ATFOMUHHS, https://myschool.edu.ru/
TUAPOKCOKOMIUIEKCHI aTFOMUHHUS, HX
MIPUMEHEHUE

bu6mmoreka [JOK

81 Pemenue 3a1a4y pa3nuvHBIX TUTIOB https://myschool.edu.ru/
[Tpaktuyeckas padora Ne 7. Pemenue bubnuoreka [IOK

82 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME https://myschool.edu.ru/
"MeTasisl TIIaBHBIX OArpyHH”
OO0m1as XxapakKTepUCTUKA METAILTIOB bubnuorexa [JOK

83 no6ouHsIX noarpymni (b-rpymm) https://myschool.edu.ru/
[Tepuoanueckoil cuCTEMbl XUMUYECKUX
DJIEMEHTOB

84 du3nyeckne 1 XUMAYECKHEe CBOMCTBA bu6mmoreka [IOK

XpoMa U €10 COe,ZII/IHeHI/If/'I, HUX IPUMCHCHUC
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Baxwuelime coelMHEHNS] MapraHia.

bubmuorexa [JOK

85 Ilepmanranar kajius, €ro OKUCIUTEIbHbIE https://myschool.edu.ru/
CBOMCTBA
®Ou3nvecKue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
86 xene3a u ero coenuneHui. [lonydyenue u https://myschool.edu.ru/
NpUMEHEHHE CIIaBOB XKele3a
87 duznUecKre U XUMUYECKHEe CBOWCTBA MEIH Bubmorexa [IOK
U €€ COCJIMHEHUH, UX TPUMCHCHHE https://myschool.edu.ru/
duznyeckne 1 XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK
88 IIMHKA ¥ €T0 COCIMHCHUM, UX TIPUMCHEHHE. https://myschool.edu.ru/
['MapOKCOKOMIUIEKCHI IIMHKA
[TpakTudeckas padora Ne 8. Pemenue bu6mmoreka [IOK
89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME https://myschool.edu.ru/
"MeTasisl TOOOYHBIX OArpymn”
bu6mmorexa [IOK
90 Pemenne 3a1a4 pa3IMyHBIX THIIOB https://myschool.edu.ru/
o1 OG0o06LIEHNE U CHCTEMATH3AIUS U3YIEHHOTO bu6moreka IIOK
watepuana o Teme "MeTamsr" https://myschool.edu.ru/
bu6nmoreka [JOK
92 Konrtponbnas pabora no reme "Mertaisr" https://myschool.edu.ru/
03 AHanus pe3yJbTaToB KOHTPOJIBHOM paGoThI, brbmiorexa [IOK
KOPPEKITHST ONIHOOK https://myschool.edu.ru/
94 Ponb xumun B o6ecrieueHUN yCTOWYMBOTO bubnnorexka [JOK

Pa3sBUTHUA YCTTIOBCUYCCTBA. IlousTue o
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HAayYYHBIX MCTOAAaX UCCICAOBaHNA BCIICCTB

https://myschool.edu.ru/

HaquHe MMPUHIHUIIBI OPpraHru3aluu
XUMHYCCKOI0 MpOn3BOJACTBA.

bubmuorexa [JOK
https://myschool.edu.ru/

95 1
ITpoMBIILIEHHBIE CIIOCOOBI MOAYYEHUS
Ba)XKHEUIIINX BEIIECTB
XUMHYECKOE 3arpsA3HEHHE OKPYKAroIIeit Bubnmorexa IIOK

96 CPEIIBI 1 €70 TOCTEACTBHSA 1 https://myschool.edu.ru/

97 XUMHS ¥ 30POBLE YETOBEKA. 1 bubmorexa [OK
JleKapCTBEHHBIE CPEICTBA https://myschool.edu.ru/
XuMmus nuny. Posb XuMuM B 00ecrieyeHuu bubmmoreka [IOK

98 [HIIEBOi Ge30macHOCTH 1 https://myschool.edu.ru/
KocMernueckue u naproMepHbIe CPEACTBA. bubmiorexa [IOK

9 BEITOBAS XM 1 https://myschool.edu.ru/
XuMus B cTpouTenbeTBe. Baxueiiume bubnnorexka [JOK

100 CTPOWTENBHBIE U KOHCTPYKIIHOHHBIE 1 https://myschool.edu.ru/
Marepuabl

101 XUMHS B CEIHCKOM XO3SIHCTBE. L bubmorexa [IOK
Opranuyeckue 1 MUHEpaJIbHbIE y100peHus https://myschool.edu.ru/
CucremaTtuzanus 1 0000LIEHNE 3HAHUM 110 bubmorexa [IOK

102 TeMe 1 https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 102

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

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



