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MNOACHUTEJBbHASA 3AIINCKA

Pabouast mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit Denepanumy, TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
benepanbHO o0OpazoBaTenbHON MIPOTPaMMBI CpeIHero o01ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTelbHBIX opraHu3auusx Poccuiickoi
denepauuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TnONOXKeHHW «CrTparermm pasBUTHS BoOcHUTaHuA B Poccuiickon
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMus Ha ypOBHE YTIyOJIEHHOTO HW3YYEHUsI 3aHUMAaeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIu(DPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO oOOecmeunuTh 00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO IS
aJanTalyuyd UX K OBICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COIUyME, a TAKXKe IS
MPOJIOIKEHUS OO0yUeHHsS B OpraHu3alusax MpodecCUOHATBLHOTO 00pa30BaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpaMme mno XWMHM Ha3Hay€HUE MpeaMeTa «XHUMHS» MOIydaeT
NoApOOHYI0  HWHTEPIpPETallMil0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIIGHHOCTH IIeJIeH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBINOJHAEMbIE MPOTPAMMON IO
XUMUU QYHKIIMH:

e uHGOPMAIIMOHHO-METOIMYECKasl, pealnu3alus KOTOpol obecrneunBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IENsAX, COACpKaHWHU, OOIIeH CcTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHS 00YJAIONTUXCS CPEICTBAMH IIPEIMETA,
M3y4aeMoOT0 B paMKax KOHKPETHOTO MpOduUIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
OmpeNiesiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS W TIOCJIEAOBATEIHLHOCTH
M3y4eHUs] y4eOHOro maTepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPUCTHK; TOAXO0/0B K (DOPMUPOBAHHIO COJEPIKATEIHHOW OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHA OOYydYaroImMUXCsS B
paMKax HTOrOoBOM arrectaliud B (GOpME €IMHOrO0 TOCYJIapCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriy0JIE€HHOTO U3YYEHUSI XUMUU:



e YCTaHABIMBAaE€T WHBAPUAHTHOE MPEAMETHOE COJEpKaHHUE, 00sS3aTeNbHOE
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mnperycMaTpuBacT
pacrmpejiefiecHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JAéT NPUMEPHOE pacHpeleleHUEe Y4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeuiaraeT NPUMEPHYIO TOCIENOBATEIbHOCTh HW3Y4YEHHUS Yy4eOHOTO
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALHMIO LIeJIel U 3a]a4 U3y4yeHHUs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C Y4ETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METANpPEIMETHBIX, MPEIMETHBIX), & TaKKE€ C Y4YETOM OCHOBHBIX BHJIOB
yue0OHO-TI0O3HABATENbHBIX  JCHCTBUIM  00ydaromierocs IO OCBOCHHUIO
COJIEp KaHUs IIPEeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpamMMe MO XUMHH MPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh € OOY4YEeHHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJIECHHOW MPOrpaMMOil MO  XUMHH
00s13aTeNIbHON (MHBAPUAHTHOW) COCTABIISIIONICH COJIEp KaHMs yueOHOTO MpeameTa
«XuMHS» OCTAaETCs BO3MOKHOCTH BBIOOpa €ro BapUAaTHUBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMPENENsIThCS B COOTBETCTBUMHM C HAMPABIEHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B cootBercTtBUM ¢ KoOHUeNTyaidbHbIMH mnoJiokeHusmMu @OIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTeME
nuddepeHIupoBaHHOTO OOYYEeHHUsT Ha YPOBHE CpEaHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOTO M3Yy4YeHHUsl HaNpaBJIeH Ha pean3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TalnoM  MOJYyYEHHUS  XUMHUYECKOIO
oOpa3oBaHusT B paMKaX W3yYCHUS CHEIUATBHBIX ©CTECTBCHHO-HAYYHBIX U
XUMHUYECKUX JUCHUIUIMH B By3aX M OpPraHU3ALMIX CPETHETO MpodecCHOHANIBHOIO
oOpa3zoBanus. B 93Tol CBsA3M H3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO HA pacllMpeHue W  yriayOJeHue TEeOopeTHYEeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIONINUXCs, BEIOPABIIUX OMPENeAEHHBIN MPOohUiTh
oOyueHus1, B TOM YHCIIE C ePCIEKTUBON MOCIEAYIOUIETr0 MOTYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B Opranuzanusx npodeccruonanbHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k MmIaHUpPyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOll 00pa3oBaTEIBLHOM MPOTPaMMBbI CpeAHEro oOIIero o0pa3oBaHUS
U3ydeHue ImpeameTa «XUMHUS» OPHUEHTHPOBAHO TAaKKE Ha pEIHICHHE 3a]a4y



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHsI OOYyYarolUXcs, HA (OPMUPOBAHUE Y HUX
OOIIEUHTEIUIEKTYa IbHBIX YMEHUM, YMEHHM pallMOHATU3alUKh y4eOHOTO Tpyla U
O0OOIIEHHBIX  CIOCOOOB  JEATETLHOCTH, WMEIOIMIMX  MEXKIUCIUILIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomyMH npeaMeTa «XUMHUsS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3aliyd COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o paznuuusax 0a30BOTO W yriyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy coaepxaHusi KypcoB «Opranudeckas xumus» U «OOmas u
HEOPTaHUYECKasi XUMHUSD» COCTABIIIET COBOKYIHOCTh MPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMa
3HAHMIM MOJy4YaeT ONpeaeiIE€HHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUNA 00BEM  (PAKTOIOTHUYECKOTO
maTepuana. Tak, Ha yriayOJnEHHOM YpOBHE H3Y4EHMs IpeaMera oOecredeHa
BO3MOXKHOCTh 3HAUUTEJIBHOIO YBEIMYEHUs O0bEMA 3HAHUH O XUMHUYECKHX
AIIEMEHTaX U CBOMCTBaX MX COECJMHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEACTABICHU O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEaKILHii, pacCMaTPUBAEMbIX C TOUKHU 3PEHUSI XUMUYECKOU KUHETHKHU
U TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuoanueckou
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TPEJCTABICHUSAX O CTPOEHUU aToMa. XUMHUYECKas CBS3b
OOBSACHSAETCS C TOYKH 3PEHUS IHEPreTUUECKUX U3MEHEHUN Npu e€ 00pa3oBaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHM3MOB e€ oOpas3oBaHus. M3yuenue
TUIIOB  peakuud  JOomojHseTcss  (opMHpOBaHMEM  MpEACTaBICHUM 00
AIEKTPOXUMHUYECKUX IpoIleccax M 3JIEKTPOIU3€E PACILIABOB U PACTBOPOB BEIIECTB.
B kypce opraHmyeckoil XMMHUU MNPU PACCMOTPEHUHM PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOMIpPocaM 00 AIEKTPOHHBIX d(DdekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUil.

Ocoboe 3HayeHWEe UMEET TO, YTO Ha COACpPKAHHE KypCOB XUMHUU
yIrayOJaE€HHOTO YPOBHS M3YUYEHUS I KJIACCOB ONpeAeEHHOro npodus (rJiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
MPEAMETHBIX 3HAHMI1) OKa3bIBAIOT BIMSHUE CMEKHbIEC MpeaMeThl. Tak, Hampumep,
B COJEpKaHUM TpeaMeTa IS KJIacCOB XUMHUKO-(pu3ndeckoro mnpoduius Oosbiioe
3HaueHue OyIyT MMETh AJIEMEHThl yueOHOro maTtepuana no obmed xumuu. [Ipu
U3YYEHUHU TMpeJAMeTa B JAHHOM CJy4yae akIeHT OyJeT cenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TE€OPU B XUMHHU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHas Teopusi B (M3MKE), 3aKOHBI COXpPaHEHUS



Maccbl M DHEPIHM, 3aKOHbI TEPMOJMHAMUKH, BJIEKTPOJIM3a, MPEICTABICHUS O
CTPOECHHUU BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKaHUM IIpeAMEeTa JUId KIACCOB XUMHKO-
ounonornyeckoro mpodwist OONbIINNA yACTbHBIA BeC OyIeT UMETh OpraHuYecKas
xumusi. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTBH it Oosee
OOCTOSITEILHOTO ~ PACCMOTPEHMS] XMMHUYECKOW  OpraHu3ali  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBbI, B COCTaB KOTOpPOW BXOJIST, K TIPUMEpPY, TaKue
CTPYKTYpHBIE€ KOMIIOHEHTBHI, KakK JUOUAbI, OENIKH, YTIJIEBOJbl, HYKICHHOBBIC
KUCJIOTBI U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEACTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIIy>)KAT OCHOBOM I HW3y4YCHMS
CYILIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMmupoBaHHs OCHOB HaydyHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMH IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOsactell «EcTecTBeHHO-HayuyHbIE NpeaMeTsl», «Martemaruka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U IUTEpATypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XUMHUS» Ha YIUIYOJIEHHOM YpOBHE
TaK)Ke, KaKk Ha YpPOBHE OCHOBHOI'O M CpeAHero oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3aJjaueil MepBOCTENIEHHON 3HAYMMOCTH SIBISieTCSl (POpMHpPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH YEJIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3a7aud Ha YIIYyOJIEHHOM YPOBHE U3YYEHHMS IMpeAMeTa Mpearnosaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX M IT03HABAEMOCTH SIBJIEHUI MPUPOJBI, O MECTE XMMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil pojsm B obOecrneueHuu
YCTOMYMBOIO  pPa3BUTHA  YEJIOBEYECTBA: B  pEUICHUU  MpodiieM
HKOJIOTUYECKOM, PHEPTeTUIECKON M MHINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJULMHBI, CO3JaHUH HOBBIX MAaTE€PUAJIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00eCreYeHnn PalMOHaIbHOTO MPUPOJONOIL30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJIbTYphl YEJNOBEKAa, a TaKXKe JKOJIOTMYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBbIO U MPUPOIHOM cpee;

e OCBOCHHME CHUCTEMbl 3HAaHMM, JIEKAUMX B OCHOBE XUMHYECKOU
COCTaBJISIONICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPA: (PyHIAMEHTATbHBIX
MOHATUM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJEKYJISIPHOM,  HAJAMOJIEKYJIPHOM, O  TEPMOJAMHAMUYECKUX U
KHMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAaHUS XUMHUYECKUX pPEAKUUH, O



XUMHUYECKOM PaBHOBECHH, PACTBOPaX M JUCIEPCHBIX CUCTEMax, 00 00mMX
Hay4YHBIX MPUHIMIIAX XUMHUYECKOT'O MPOU3BOJICTBA;

dbopmupoBaHUe y oOydJarommuxcs OCO3HAHHOTO IIOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWHN JUIsI OOBSICHECHHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJII OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, MMEIOIINX €CTeCTBEHHO-HAYYHYIO MPUPOIY;
IPAaMOTHOTO pelieHus Mpo0jieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3UIUHA KOJIOTMUECKON 0€30I1aCHOCTH IOCIIEACTBUM
OBITOBOI M MPOU3BOACTBEHHOMN JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJb30BAaHUEM U  IepepabOTKON
BCIIIECTB;

yriyOJieHue  TPEJACTaBICHUH O  HaydHBIX  METOJaX  IMO3HAHUS,
HEOOXOJMMBIX [IJIi TPUOOPETEHUS] YMEHHUN OPUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBSACHCHHUS XWMHUYECKHX SBJICHHUHM, HMCIOIIHX MECTO B
MPUPOJIE, B MPAKTUYECKON JIEITETBHOCTH U TTOBCEAHEBHOM KHU3HHU.

B mnane peanuzanuu NepBOOYEPEIHBIX BOCHHUTATEIBHBIX U Pa3BUBAIOIIUX
(GYHKIUI LEIOCTHOW CHCTEMBI CpEeIHEro o0IIero oOpa3oBaHMs IPU H3YyUYEHUU
npeaMera «XuUMHUS» Ha  YIIyOJI€HHOM  yYpOBHE OCOOYI0  aKTyallbHOCTh
nproOpeTaroT TaKue LeNU U 3a/1a41, Kak:

BOCIIUTaHWE YOEXKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUN MPHUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKJIAAHBIX HCCIIEIOBAHUNA B XWMHH, (HOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWIO  HAa  OCHOBE  YCBOCHHUSA
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTCILICKTYATbHBIX M TBOPUYCCKUX
crocoOHOCTEeM oOyuaromuxcs, (GopMHUpOBaHUE Y HUX CO3HATEIBLHOTO
OTHOIIIEHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOPA30BAHMIO KakK
YCIJIOBHUIO YCTIEIITHON MPOo(decCHOHATBFHON U 00IEeCTBEHHON IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3J0pPOBBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHpOBaHWE YMEHUH M HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHMUS,
pPa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHUE OMbITa 0OIIECTBEHHO-
MTOJIE3HOM DKOJIOTMYECKOMN AEATEIBHOCTH.

OO111ee YMCIIO YacoB, MPEAYCMOTPEHHBIX NIl U3YUEHUS] XUMHUH Ha yTIyOJIEeHHOM
YpOBHE cpejaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 gyaca B HeIeI0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMHUMU.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHUHEHHUIA.

DNEKTPOHHOE CTPOCHHE aTOMa YIJIEpoJa: OCHOBHOE U BO30YXKIEHHOE
COCTOsIHUA. BalleHTHBIE BO3MOXXHOCTM aToma yYIVIepoJa. XHUMHUUYECKas CBSA3b B
OpraHMYECKUX COCIMHEHMSIX. Tumbl THOpUIM3ALMM aTOMHBIX OpOHUTaNeu
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBINA U JIOHOPHO-
akuenTopHbli). Tumbl nepekpelBaHHs aTOMHBIX OpOWTalel, G- U T-CBS3H.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEICTABIICHUS O CTPYKTYpPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOCHUS
OPraHUYECKUX COeNMHEHUH. MonekysipHble U  CTPYKTypHblE  (HOpMYIIbI.
CrpykTypHble (GOpMyNbl pa3aU4HBIX BHUIOB: Ppa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Bunabl wn30MeEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DneKkTpoHHbIE 3PPEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUI (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKkIaTypa opranudeckux coeauHeHuid (IUPAC) u TpuBHnanbHble Ha3BaHUS
OTZEJIbHBIX IIPEACTABUTEIICH.

OcobenHocty U KiaccuUKays OpraHndeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIE PEAKLIIUA B OPTaHUYECKOU XUMUH.

OKCIEpUMEHTAIBHBIE METOJbl H3YyYEHHUS BELIECTB M HMX NPEBPALICHUN:
O3HAKOMJIEHUE C 00pa3naMy OpPraHUYeCKHX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, OIBITHl IO IPEBPALICHUI0 OPraHWYECKUX BEIIECTB IPU HArPEBAHUHU
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpTraHUYECKUX BEILIECTB.

YraeBoaopoasl.

Anxansbl. 'omonorndeckuil psij aakaHoB, oOmas ¢popMyiia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, Sp°-
ruOpuan3aiys aTOMHBIX opOuTanei yriaepoaa, c-cBs3b. DuU3NYECKUE CBOWMCTBA
AJIKAHOB.



XWMUYECKHE CBOWCTBA AaJKAaHOB: PEAKIMU 3aMEUICHUs, H30MEpU3allui,
JETUAPUPOBAHUS, IUKIN3ALNHN, TUPOJIN3a, KpEKUHra, ropenus. [Ipencrapienne o
MEXaHHU3ME PEAKIMI PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHUS M XUMHUYECKHX CBOMCTB MaiblX (IUKIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIMKJIOTIEHTAH, IMKJIOTEKCaH) HUKIOaJKaHOB. CrocOObl MOJyYEHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOIEKYJ AalKeHOB, Sp’-
ruOpuan3anusi aTOMHbIX opOuTtaneil yriepona, 6- U m-cBA3U. CTPyKTypHas U
reoMerpuyeckas (muc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA  AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAVHEHUS, 3aMEIIEHUS B O.-MOJOKEHUE
IIpU JBOMHOM CBSI3H, MOJMMEpU3aunu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakiMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHUs] U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JTUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMpPSKEHHBIX JUeHOB. CroCOOBI MMOJTy4YeHUsl U MPUMEHEHHUE alIKaJueHOB.

Anxunbl. 'oMonorudeckuit psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, Sp-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA aJTKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaThieckue YrieBoaopoasl (apeHsl). ['omMosoruueckuili psifi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHE MOJeKylIbl OeH3ona. dusnyeckue CBOMCTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMelIeHHsI B OCH30JIbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalie, pPeaklMd MNPUCOCAUHEHUSI, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JbHOM KOJIbLIE Ha MpUMEpEe aJKWIbHBIX PATUKAJIOB, KapOOKCHUIHHOMH,
THAPOKCHIIBHOM, aMHUHO- M HUTPOTPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctupona. CiocoObl moayyeHus u
MIPUMEHEHUE apOMATUYECKHUX YTIIEBOIOPOJIOB.

[Tpuponnsiii Ta3. [lonmyTHeie HedTIHBIE Ta3bl. HeTh 1 €€ nmpoucxoxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



NEPETrOHKAa, KPEKUHI (TEPMHUYECKHM, KaTaTIUTUYECKHUM), PU(POPMUHT, MHUPOJIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXAY pPa3InYHBIMU KJIaCCaMH YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIIECHHS] TaJloTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynIy, LHaHOTPYIIILY,
amuHorpynmy. JleifictBue Ha TraJOreHNpPOU3BOAHBIE BOJHOTO U CIHUPTOBOTO
pacTBopa wEnoun. B3aumopeicTBue AUraloreHaJkaHOB C MAarHUeM M IIMHKOM.
[lonsatne 0 METAJUIOOPTraHUYECKUX COCAUHECHUSAX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOJIHBIX  YIJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCNIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBpaIlCHUN:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakluii YIrJieBOJOPOJOB Pa3IUYHBIX KJIacCOB (OOecIBeUMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMHauHbIM pacTBOpoM okcuga cepeodpa(l)), kadyecTBeHHOE OOHapyKEeHUE
yriaepoja MW BOJXOPOJAa B OPraHMYECKUX BEIIECTBAX, IMOJYyYECHHE OSTHUJICHA U
U3y4EHUE €ro CBOMCTB, O3HakomiieHuEe ¢ KoyuekuusMu «HepTts» n «Yromby, c
oOpa3llaMM IUIaCTMacC, KaydyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYI
YII€BOAOPOIOB U TAJIOT€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoaconepxaiiue opranu4yeckue CoeAUHEHMS.

[TpenensHble omHOATOMHBIE CcHUPTHL. CTpoeHHEe MoJieKysl (Ha Ipumepe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas QopMmyna, u30Mepus,
HOMEHKJaTypa © kinaccupukauus. Dusmyeckue cBoWcTBa  MpeleIbHBIX
OJIHOATOMHBIX CHUPTOB. BogopoaHbie CBSI3M MEXAY MOJIEKYJaMH CIHPTOB.
XHWMHMYECKME CBOMCTBA: pEAaKIMM 3aMELICHUs, JErUApaTalud, OKHUCIEHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauectBeHHas peakiysi Ha OJHOATOMHBIE CIIUPTHI. JlelicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUs U TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (QUBHUYECKUX H
XUMHYECKUX CBOMCTB.

MHoroaToMHble CHUPTHI — JTWICHIJIMKOJIb M TIULEepuH. Puznueckue u
XUMUYECKHE CBOMCTBA: PEAKIIMU 3aMEIICHUS, B3aUMOJIEUCTBHE C OPraHUYeCKUMU
U HEOPraHMYECKMMHU KHCIOTaMH, KAayeCTBEHHas peakiMs Ha MHOI0aTOMHbIE
cnuptel. [IpencraBieHne o MexaHHU3ME PEAKIMI HYKICO(PUILHOTO 3aMelleHusl.
HeiictBue Ha opraHu3m denoBeka. CrnocoObl TNOJy4YEeHUS] W [PUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CrpoeHue MOJEKYJbl, B3aUMHOE BIMSHUE THAPOKCOTPYIIBI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBOiCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (eHona.
CrniocoObl osrydenust v npuMenenue penona. Genondopmanbaeruanas cmoia.

KapOGoHuiibHbIE COETUHEHUS] — alIbJIETH]IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl allbJETHIOB U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DuU3NUecKWe CBONCTBA albJCTHIOB H
KETOHOB. XMMHYECKHME CBOWCTBAa  aIbJECTHIOB W  KETOHOB:  pEaKUUHU
npucoeanHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJIbICTUbI.
CriocoObI IOSTydeHHs ¥ PUMEHEHHE aTbJCTHIOB U KETOHOB.

OmHOOCHOBHBIC TIpeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M3oMepus u HomeHkarypa. dusndeckre cBocTBa
OJIHOOCHOBHBIX TMPEAEIbHBIX KapOOHOBBIX KHUCIOT. BoOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ATepudUKaIuU, PEaKlUU C Y4YaCTUEM YTJIEBOJOPOJHOIO paJuKaa.
OcoOeHHOCTH CBOMCTB MypaBbHUHOW KHUCJHOTHL. [loHATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MAJbLMUTHUHOBAS, OJICUHOBAs, JUHOJIEBAS,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI OJTyYEHHUs U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PuU3nUeCKue W XMMHUYECKHE CBOMCTBA: THAPOJHU3 B KHUCIOH U
HIETIOYHOM cpeie.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

OO6m1as xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U monMcaxapunibl). MoHOcaxapuabl: TJIOKO3a, (PpykTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. OU3NYECKUE CBOMCTBA M HaXOXJICHHE B Ipupoje. DOTOCHHTES.
XUMHUUYECKHE CBOWCTBA IIIFOKO3bI: PEAKIUN C YYACTUEM CIUPTOBBIX U AJIbAETUIHON
TpyNI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcCaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B pupoje u npuMenenue. [lonucaxapuasl: kpaxman,
TJIMKOTeH U 1eunono3a. CTpoeHHe MaKpOMOJIEKYJl Kpaxmana, TJIMKOTeHa U
HEeJUTr0J03bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUII0I03bl. XUMHUYECKUE
CBOMCTBa Kpaxmaja: THApPOJU3, KaYECTBEHHAas PEakius ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJNO3bI: TUAPOJIU3, ModydeHue 3(upoB uemunonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



OKCINEpUMEHTANIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE 3TAHOJIA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHMPTA B AJIBJIETU] HA PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BAHHE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUUW HAa albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) wu  ruppoxcumom  meau(ll)), peakums ramnepuHa €
ruapokcuom Mmeau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa MIOKO3bl ¢ TuapokcuaoMm meau(Il), B3aumoneiictBue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
(benonb», «KapOoHOBbIE KHUCTOTHL. CIIOXKHBIE (DUPBD».

A3oTcoaepxaliue OpraHuyecKue CoeAuHEHM.

AMHHBI — OpraHMYECcKUe MPOU3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoennie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
cBOMcTBa. XMMHUECKOE CBOWCTBAa alM(PaTUYECKUX aMUHOB: OCHOBHBIE CBONCTBA,
ANKAJIMPOBAHUE, B3aUMOJACHCTBHE MEPBUYHBIX AMHHOB C a30THUCTON KHUCJIOTOM.
Conu anKuiaMMOHHS.

AHWUIIMH — TIpEACTaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHa. B3anMHOE BiIMsHUE TPy aTOMOB B MOJIEKyJie aHUIMHA. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHmiInHA. KauecTBeHHble peakiuu Ha aHwIMH. CrocoObl
MOJIYYCHUS] M TpUMEHEHHE anudaruyeckux aMuHOB. [lonydyeHue aHWIMHA W3
HUTPOOEH30a.

AmunokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENHN O
AMUHOKHUCIIOT:  TJIMUMH, aJlaHuH. @OU3WYecKkue CBOMCTBA AMUHOKHUCIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonoruueckoe 3HaueHrne aMUHOKHUCIOT. CUHTE3 U TUAPOJIN3 TIENTUIOB.

benku kak mnpupoaHsie TonmuMmephl. llepBuuHas, BTOpUYHAsS W TpPETUYHAS
CTpyKTypa OelKoB. XHUMHUYECKHE CBOMCTBAa OEJKOB: THAPOJIU3, JECHATypauus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
pacTBopeHHe O€NKOB B BOJE, JEHATypalus OEJIKOB MpPU HArpeBaHHUH, LIBETHHIC
peakuuu Ha O€JIKM, pEeIIEHUWE OJKCIEPUMEHTAJIbHbIX 33Jad [0 TeMaM
«A3oTcolepkalue ~ OpraHuyeckne — coeauHeHus» u  «Pacmo3HaBaHue
OPraHUYECKUX COCOUHEHUI.

BricokoMoOJIeKYJISIPHBbIE COeIUHEHMNS.

OCHOBHBIE TOHATUS XMMUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUN, CPEIHAS MOJIEKYISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHIEHCALIHS.

[Tonumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIICH, MOJUIPOIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4dyKu
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, U30IIPEHOBHIN) U CHJIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CIEIUATIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPOIIPOBOJIAIIME TTOJIMMEPHI, OMOpa3araeMble MOJTUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJbl H3Y4YCHHsS BEIIECTB M HX MPEBPAICHUMN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMysbl OPraHUYECKOTO COCAMHEHHS I10
MacCOBbIM  JIOJIIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXIEHUE
MOJIEKYJISIpHON  (pOpMYJIbI OPTaHMYECKOrO0 COequHEeHHs 1Mo Macce (00bEMy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMi W/WIM HCXOJIHBIX BEIECTB, YCTAHOBJIEHHWE CTPYKTYPHOU (HOPMYJIbI
OpraHMYEeCKOro BEUIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUsI, ONpPENENIEeHuEe JOJM BBIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXXIpeaAMETHBIX CBSI3€U MPU U3YYEHUHU OPTAHUYECKOW XUMHUH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUMX €CTECTBEHHO-
HAay4YHBIX TIOHSTHUW, TaK U TOHSITUH, MPUHATBIX B OTIEIBHBIX MpeaIMeTax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYUHBIN (DaKT, THUIIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, Kiaccuukaiys, HaOIIOJACHUE, H3MEPEHHE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHUE
BEIECTBA, (PU3WYECKUE BEIUYUHBI, CIUHUIIBI W3MEPEHHs, CKOPOCTh, DHEPTHS,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIl MUTAHUA, OpOKEHUE,



dboTtocuHTE3, nbIXaHWE, OEJKH, YIJIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadus: mosie3HpIE HCKOTTaeMbIe, TOTUIHNBO.

TexHONOTHsA: TNHINEBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMS,
MOIOIITUE CPENICTBA, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHH.

Atom. CocTaB aTOMHBIX siaep. XUMUYECKHUl 3neMeHT. M3oromnbl. CTpoeHue
AJIEKTPOHHBIX O00JOYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHUIECKUX 3JIEMEHTOB (s-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISM.
DOneKkTpoHHbIE KOH(PUTYypalIMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBbIC KOH(UTYypalluu HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U llepumonnueckoil CHUCTEMBI
XAMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJHOXHBIX BEHIECTB IO TIpynmaM ¢ M[epuojaM. 3HAYCHUE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATTPABICHHOCTH U
HACBIIIAEMOCTh KOBAJIEHTHON cCBsA3U. KpatHeie cBsizu. Bogopoanas CBs3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOT'O NMEPUO/IA).

[IpencraBieHne 0 KOMIUIEKCHBIX COeMHEHUSAX. COCTaB KOMIUIEKCHOTO HOHA!
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemectBa  MOJIGKYJSIPHOTO W HEMOJIGKYJISIPHOTO  CTPOEHHUA.  THUIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o aucnepcHbix cucremax. Mctunabie pactBopsl. [IpencraBienue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAsl KOHIEHTpauus. HaceileHHusie u
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUuecKuX peakiuid B HEOPraHWYECKOH U OpraHu4eCcKOu
XUMUH. 3aKOH COXPAHEHHSI MACChl BEIIECTB; 3aKOH COXPAHEHUSI U MPEBpPAICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (PaKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumbie 1 HEOOpaTHMBIC peaKIuu. XUMHUIECKoe paBHOBecue. KoHcTanTa
XAMHUYECKOTO paBHOBeCHUA. DakTOpbI, BIMSIONIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHUEHTPALMU BELIECTB, YYAaCTBYIOLIUX B
peakumu. [Ipunnun Jle [larense.

DnekTpoautuueckas gucconuanus. CuibHble MW cla0ble AJIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpalibHAasd,
nienioyHasi. Bomopoansiii nmokaszarens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [IpolecChl OKHUCIEHUS W BOCCTAHOBJIEHUS.
BaxHelme OKUCAUTENM W BOCCTAaHOBUTENU. MeETON 3JIEKTPOHHOro OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEHUE TEPOKCUAA BOJAOPOJAa B TMPUCYTCTBUM KaTalIU3aTopa, MOIECITHU
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM MOHHOTO 0OMEHa, oNpe/eiieHre
Cpeabl PacTBOPOB C MOMOIIBI0 MHIAWKATOPOB, HM3YUYEHUE BIMSHUA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heopranuuyeckass xumusi.

[Tonoxxenne HemeraiuioB B llepuoanyeckod CUCTEME  XUMHUYECKHUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI WX aTOMOB. Du3ndeckue
CBOMCTBA HEMETAJUIOB. AJUJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIa, CEPHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WAPUIBL
TonIrMBHBIE SJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl ModydeHus, (GU3UYECKUE |
XUMUYECKUE CBOKCTBA. ['amoreHoBoAOpOAbl. BaxkHelme KUCIOpOACOoAepKallne
CO€JIMHEHHUs ranoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI TOJTYUYECHHUS
rajioreHoB. [I[puMeHeHne rajnoreHoB U UX COEAUHEHUN.



Kucnopon, o3on. JlabopaTopHble U MPOMBILUIEHHBIE CIIOCOOBI MOTYyYEHHUS
kucinopoaa. @U3NUECKHe U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUpPOAC, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepsi(IV), oxcun
cepbl(VI). CepHucras u cepHas KHCIOTHI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

Azor. Haxoxxaenume B mpupoe, CHocoObl NOMydYeHUs, (QHU3UUYECKHe u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [I[puMeHeHue azoTa
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocpop. Haxoxnenue B mpupojae, CrIOcoObl MOMydeHUs, (PU3NYECKUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
yno0peHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIOTPONHBIE  MOAU(DUKAIH.
dusnyeckue U XUMHUYECKHE CBOICTBAa IPOCTHIX BEIIECTB, O0OOpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yrinepona(IV), yroiapHas kuciora u eé
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne MpocThIX BEIIECTB, OOPA30BAHHBIX YTIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemuuii. Haxoxxnenue B mpupone, CrnocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemuus(IV), kpeMHueBass KHUCIOTa, CHIIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHue, BUIBI CTEKIIA.

[Tonoxenne MetaiioB B Ileproandeckoi cucteMe XUMMUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JI0YeK aTroMoB MeTauioB. OOrmue
¢busnueckue cBorcTBa MeTamioB. IIpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CmuiaBel METAIIOB.

DNEKTPOXUMHUYCCKUN Psifl  HampspkeHud MeTtawioB.  OOmue  crnocoOsl
NOJIyYEHUS METaJIOB: TUIPOMETAILTYPIrus, MAPOMETAILTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetauioB. CrocoObl 3alUThl OT
KOPPO3HH.

OO6mast xapakrepuctuka MmetamioB [A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHYECKUX »dyieMeHTOB. Harpuit u kammii: mnomydyenue, (Qu3MUeckue u
XUMHUYECKHE CBOMCTBA, TPUMEHEHUE IPOCTHIX BEIIECTB U UX COCIUHEHU.

O6mas xapakrepuctuka metamuioB IIA-rpynnel Ilepuoaudeckoit cucTeMbl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlblUUi: TOJydyeHHue, (Qu3UYecKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE NPOCTHIX BEIIECTB M HUX COECAUHEHUH.
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.



ATIOMHUHMI: TToTyYeHue, pu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIeCTBA M €ro coeAuHeHud. AmdorepHbie CBOICTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTawioB moOounbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3n4ecKrue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHnil. OKCHabl U
ruapokcuasl xpoMma(ll), xpoma(Illl) m xpoma(VI). XpomaTel U JuXpoMaThl, UX
OKHCJIUTEIbHBIE CBOMCTBA. [lonydueHrne u npuMeHeHne Xpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHla M €ro COCIUHEHUM.
Baxwnelimme coenunenuss wapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranna( VII). [lepmanranat kanusi, €ro OKUCIUTEIbHbIE CBONCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a U ero coequHeHuil. OKCupl,
rugpokcuanl u conu xkene3a(ll) u xenesa(lll). [lonyuenne u npuMeHeHUE Keye3a
Y €r0 CILUIABOB.

du3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coeauHeHui. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCTUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHUJIA IIMHKA, TUIPOKCOKOMILICKCHI ITMHKA. [[puMeneHue
[IAHKAa U €r0 COeANHEHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOPOJIE, HM3YYCHHE KOJUIEKIMU «MeTamuibl W CIUIaBbl», B3aUMOJICHCTBHUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCJIOT U
1IeI04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBI METAJJIOB, B3aMMOJECWUCTBUE THUIPOKCHUIOB AJTIOMUHHS W LHHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYECH, PEIICHUE SKCIEPUMEHTAIbHBIX 337a4y 10 TEMam
«l"amorensl», «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COCAUHEHUSY,
«MeTaibl TJIaBHBIX TOATPYID», «MeTauibl TOOOYHBIX MOATPYII.

XuMHuS U KU3Hb.

Ponp xumuu B o0ecriedeHuu yCTOWYMBOTO pa3BUTHUS ueioBedecTBa. [lonsTue
O HAy4YHbIX METOJIaX IIO3HAHUS M METOAOJIOTMA HAYYHOIO HCCIEAOBAHUS.
Hay4Hble mpuHIMIBI OpraHU3aIud XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliiieHHbIE
CIIOCOOBI TOTYYEHUST BAKHEUIITNX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHAKA,
CEpPHOM KHUCIOTHI, MeTaHoJ1a). [I[poMbIlIIEeHHBIE CITOCOOBI MOMYYEHUSI METAIUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHUE OKPYKAKOWIEH Cpelbl U €ro MOCIEICTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPTeTUUECKO 0€30MaCHOCTH.

Xumuss MW 3I0pOBbE UelloBeKa. JlekapcTBeHHble cpexacTBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUILIUHBI.



XUMHMSI MUK OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xxumuu B
oOecreyeHuu MUIIEeBOM 0€3011acCHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30IMMacHOr0 HCIMOJIb30BaHUS TIPErnapaToB OBITOBOM XUMHUH B MOBCEIHEBHOI
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAXKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHu4ecKrue 1 MUHEpAJIbHbIE yI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MAaTe€puaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnainsl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérnbie 3agaun.

Pacuétei: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B pPEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIUU, €CIH OJHO U3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peaKkuyMu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPEACIEHHOU
MacCcoOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJU W MOJISIPHOM
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MPOAYKTAa PEAKIUU OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TMpU  HW3YYEHUH OOmEeH
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITUHN, TPUHATHIX B OTACJIBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(uKalus, MepuoaudHOCTb, HAOIIOICHUE,
U3MEpEHUE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duzuka: Marepusi, MUKPOMHpP, MaKpOMHUpP, aTOM, 3JIEKTPOH, IMPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIEeCTBA, HACAJbHBIA ra3,
bu3nYecKue BeJIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kiaeTka, opraHusM, dKocucTema, ouocdepa, MmeTaboanu3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIMBO,
pecypcehl.

TexHonorus: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIC
MaTepHalbl, CeIbCKOX03IiCTBEHHOE MPOU3BOACTBO, MUIIEBAsE TPOMBIIIEHHOCTD,
bapmaneBTUUeCKas MIPOMBILIEHHOCTb, IIPOU3BOCTBO KOCMETHYECKHX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUAJIOB, OJCKTPOHHAA
IMPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MpeaMeTa «XHUMHsS» Ha YPOBHE CPEIHETO
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOy4arolMMHUCST POCCUICKON TpakJaHCKOH WAEHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIIPEACIICHUIO; HATMYME MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CHOCOOHOCTh OOYyYalIIHUXCA PYKOBOJICTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBUJIaMHd W HOpPMaMH TIOBEJCHUS; HaJIHUne
IIPABOCO3HAHUS, SKOJOTUYECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTh LIEJIU U CTPOUTH
YKU3HEHHBIE TUJIaHBbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHMSI IpeaAMeTa «XHUMHSD OTPaKaroT
c(OpMUPOBAHHOCTh OTBITA TIO3HABATETLHOM W TIPAKTUYECKON EATEIBHOCTH
00yJarouxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHMS IMpeaMeTra «XHUMHS» OTpakaroT
C(OPMUPOBAHHOCTh OIBITA TMO3HABATEIBHOM W TPAKTUYECKOM JEeATEIbHOCTH
oOyyJarommxcsi B MpOIEcce pealn3anuu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUsl 00Y4arOIIUMHUCSA CBOUX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MPABONOPSIKY;

NPEJICTaBICHUS O COIMAIBHBIX HOPMax H TMpaBUJaX MEXJIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIbHOCTH IMPH CO3AAHUU
y4EOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TO3HABATENbHBIX 3ajay, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh W TPHUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apTyMEHTHI IPYTUX MPH aHAIHU3E Pa3IUYHBIX BUJIOB YICOHOM 1eATeIHHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHMS

[EHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY W HAyYHOMY HAacCJEIUI0
OTE€YE€CTBCHHON XMMUH;

YBOXEHHUS K TIPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH W TMPAKTUIECKOTO
IOPUJIOKEHUSI XUMHM, OCO3HAHMsI TOrO, 4YTO JaHHbIE HAyKM €CTb pe3yJbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MPAKTHKOB;



MHTEpeca M T[O3HABaTEIbHBIX MOTHMBOB B TMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUMY;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHMS TMOCIEIACTBUM
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 30POBbIO;

COOJIIOJIeHUsT TIpaBWiI Oe30MacHOro oOpalieHusi ¢ BelIeCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOI AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

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

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTEIbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COIMAILHOM HAIMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);

HWHTEpeca K MPaKTUUEeCKOMY M3Yy4YEeHHUI0 Mpodeccuil pa3iuyHOTO pojia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUH IO XUMUU;

YBaXEHUS K TPYY, JIIOISIM TpyAa U pe3yibTaTaM TPYAOBOM JeATEILHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0,10THYeCKOr0 BOCIUTAHUS:

HKOJIOTUYECKH 1E€JIECOO0PA3HOr0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHKY
CYILECTBOBAHMS )KM3HU Ha 3eMIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIUSHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMAIBHOM CpPEeJIbI;



OCO3HAHUSA HEOOXOAUMOCTH HCIIOJb30BAHUS JOCTHOKCHUM XUMHUH IS
pelIeHUs BOIPOCOB PAllMOHATIBLHOTO IPUPO/I0TIOJIb30BaAHNS;

AKTUBHOTO HEMPUATHS JCHUCTBUH, NPUHOCIIIMX BPEI  OKpYKarolleh
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCIIEICTBUSA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HJIMYKS PA3BUTOTO SKOJIOTHUUECKOTO MBIILICHUS, S9KOJIOTHYECKON KYIbTYPHI,
OIIbITA JIeSITeIbHOCTH AKOJIOTHYECKOM HaINpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'O NMO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GhOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeACTaBICHUs] 00 OKpY’KarollleM MHpEe KaK O €IWHCTBE MPUPOJIBI M YEIOBEKa, B
MO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH M pelieHuH IpodJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMH
OUBWIM3AIUM: B €€ TYMaHUCTUYECKOW HANPAaBJICHHOCTH W BAXHOW POJIM B
CO3/JaHUM HOBOM 0a3bl MaTepHAIBHOM KyIbTYpHl, B PEHICHUH TJI00AIBHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4djieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: ITIOHUMAHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTyyaeMble 3HAHUA JIJIsl aHaM3a U OOBSICHEHUS SIBIICHUM OKPYIKAIOIIEro MUpa 1
MIPOUCXOMSININUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XHMHUYECKHE 3HAHUS s
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO, UCCIIEAOBATEIBbCKON NEATEILHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HEMPEPHIBHOMY OOpa30BaHUIO U
caM0oOOpa30BaHUI0, K AKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHH C )KM3HCHHBIMH NOTPEOHOCTAMU;

WHTEpeca K 0COOCHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCHoHATbHOM
JIESTeIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHUS MPOTPaMMBbI MO XUMUU Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHEHU(PUKY METOAOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UCCIe0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

yYHHUBEpCaJbHble yueOHbIE NEUCTBUS (IIO3HABATENIbHBIE, KOMMYHUKATHUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCaIbHBIC YYCOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 6a3oBble JIOrHYeCKHUE TeHCTBHUA:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmeTpbl W KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

HCIMOJIb30BaTh MPHU OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICIISITh XapPaKTEPHbIE NMPU3HAKHU TOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONIUE TIOHSITHS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU IJIs KiIacCUPUKAIMU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTaHABIIMBAaTh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSMU,

CTPOUTH JIOTMUECKHE PACCYXXJEeHHUS (MHIAYKTUBHBIC, JIEIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU W TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3AKITIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas ¢opmysia, ypaBHEHHE XHUMHUYECKOU



peakuuu — MpU pelIeHWH Y4YeOHbIX IO3HABATENbHBIX M IPAKTHUUECKUX 3anad,
IPUMEHATHh HAa3BAHHBIE MOJEJIbHBIE MIPEJICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMBbIX BELIECTB U XUMHUECKUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEHIECTB MU XUMHUYECKHX
peakuuit;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAaHUSA M IPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METO/I0B IMO3HAHMUSI.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl HTEepHeTa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEUYNBOCTB;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMalMKM, HEOOXOAMMOM [JIsi BBINOJHEHHS y4eOHBIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4HbIA A3BIK B KAyecTBE CpeAcTBa Ipu pabore ¢
XUMHUYECKOM HMH(pOopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (HOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe NeiCTBUSA:



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

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUH
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IMPOBEACHHBIX HCCIACAOBAHWMN IMyTEM COTJIACOBAHMS TO3WUIANA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATENILHO IUJIAHUPOBATh W OCYIIECTBISATH CBOIO I1O3HABATEIBHYIO
JeSATEIbHOCTD, Ompenesisis e€ Leau W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJMMOCTA KOPPEKTHUPOBATh MpEAjaraéMblid ajiroputM ACHCTBUU IpuU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3aj7ady, BbIOMpaTh Haubosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJyYEeHHUs] HOBBIX 3HAHUM O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJIITh CAMOKOHTPOJIb JESATEIBHOCTH HAa OCHOBE CaMoOaHalu3a WU
CaMOOLICHKHU.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrpaMMBbl [0 XMMUU HA YIi1yOnEHHOM
YPOBHE Ha YPOBHE CPEIHEro O0IIero oO0pa3oBaHMs BKIIIOYAIOT CIELM(PUUECKHE
JUIs yaeOHOTro npeaMeTa «XUMHUs HayyHbIe 3HAHUSA, YMEHUS U CIIOCOOBI AEHCTBHI
10 OCBOEHHIO, MHTEPIPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIHHOCTH
N0 TOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUW B PA3NMYHBIX YUYEOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMUEH. B
IIpOrpaMMe II0 XUMHUM NPEAMETHBIE PE3YyJbTaThl IPEACTABIEHB IO TOJIaM
WU3YUYCHUS.

10 KJIACC

[IpeameTHbIE pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXaroT:

C()OPMUPOBAHHOCTh NPEJACTABICHUN: O MECTE W 3HAUYEHUU OpPraHUYECKON
XMMHH B CHUCTEME €CTECTBEHHBIX HayK M €€ POJM B OOECIEUEeHUH YCTOWYMBOTO
pPa3BUTHS YEJIOBEUYECTBA B PEUIEHUH NPOOJIEM 3KOJIOTMYECKOW, SHEPTETUYECKON U



NUIIEBOM O€30M1aCHOCTH, B Pa3BUTHHM MEAUIMHBI, CO3JaHUM HOBBIX MaTEpUAJIOB,
HOBBIX MCTOYHHUKOB HHEPIUH, B o0ecrnieueHnn paIoOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YEJIOBEKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI 2JIEMEHT, aTOM, PO U JIEKTPOHHAs
oboylouka aroma, s-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIAEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHUYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (PYHKIMOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opMmynsl (pa3BEpHYTHIE, COKpalllEHHBIE,
CKEJIETHBIE), HM30MEpPUsl CTPYKTypHass M HPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHWYECKHE COEIUHEHUS, MOHOMEp, IOJINMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJEKYJIAPHBIE COCIMHEHHS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH . . MenneneeBa, Teopus CTPOEHHUS OpPraHMYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEeBpaIlleHUS JHEPruM TPH XHUMHUYECKUX PEaKIMsX), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE
NOHMMAaHHUS MPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; MMpeACTaBICHUS
O MEXaHW3Max XUMHUYECKHX pEeaklud, TEPMOAMHAMHUYECKUX W KHHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, 0 B3aMMHOM BJIMSIHUM aTOMOB M TPy aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MepHbI 3pdexTrr, opueHTanTsl I u Il pona);
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NEeATEIbHOCTH  YeJOBeKa, OOIIMX  HAyYHBIX  MNPUHIUIAX  XHMHUYECKOIO
POU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TepepabOTKU HePTH);

c(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NPU3HAKU TOHATHUH,
yCTaHaBIMBaTh MX B3aMMOCBSA3b, HUCIOJIb30BATh COOTBETCTBYIOIINE MOHATUS IPU
ONMCAHUM COCTaBa, CTPOCHHS M CBOMCTB OPTAaHMYECKUX COCANHEHU;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCITOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BELLECTB;

COCTaBJISITh YPABHEHUSI XMMMUECKUX pEaKLUN M PACKPbIBaTh UX CYIIHOCTb:
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAaKUMM  MOCPEACTBOM  COCTaBJICHMS
AJIEKTPOHHOIO 0ajaHca JTUX pEaKklUi, peakuuii HOHHOro oOMeHa MyTEM
COCTaBJICHHSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPTaHUYECKUX BEILECTB ISl MILTIOCTPALlUU
WX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINPEIeIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOUN
HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE HA3BaHUS NJIsi OTICIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATWICHTJNKOIb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH]l, aleTOH, MypaBbUHAsS
KHUCJIOTA, YKCYCHAsl KUCJIOTa, CTEAPUHOBAsI, OJICMHOBAsI, MAJIbMUTUHOBAS KUCIIOTHI,
TJIMIUH, ajJaHWuH, MalibTo3a, PPYKTO3a, aHWIUH, JTUBUHUI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OPTraHUYECKUX COCAUHEHUSIX (KOBAJICHTHAsI W HOHHAsl CBSI3b, G- M T-CBA3b,
BOJIOPOJTHASI CBSI3b);

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

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
dbuznyeckue M XUMHUYECKHE CBONCTBA TUMUYHBIX MPEICTABUTENICH Ppa3IMUYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, LIMKIJIOAIKAHOB, aJKEHOB, AJIKaJUEHOB,
AJIKWHOB, APOMATHYECKHUX YTJIEBOJIOPOJOB, CIUPTOB, AQJbJECTHUIIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, IPOCTBIX U CIOKHBIX dPUPOB, KUPOB, HUTPOCOCTUHCHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IH- W TOJHCAXapHIoB),
WUTIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHX PEAKIHil C MCHOJIb30BAHUEM CTPYKTYpPHBIX
opmyu;

c(hOpMUPOBAHHOCTh YMEHHS TMOJTBEPXKIAaTh Ha KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CLIOCOOHOCTH OPTaHUYECKUX COSAUHEHUM OT
KPAaTHOCTH U THUIA KOBAJICHTHOU CBS3M (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbs (He(Th, NPUPOAHBIM Tra3, Yroyib), CHOCOObI €ro mnepepadoTKu WU
MPaKTUYECKOE TPUMEHEHHE IPOIYKTOB MepepadOTKH;

c(hOpMHPOBAHHOCTH BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HaHUS — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(pea’bHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

c(hOpMHUPOBAHHOCTh yMEHUs NPUMEHSTh OCHOBHBbIE orepanuu
MBICJIUTENILHON JESTeIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3ALIMIO, BBIABICHUE NMPUYMHHO-CIEACTBEHHBIX CBA3€H — JJISI U3YUYEHUS
CBOMCTB BEUIECTB U XUMHUYECKUX PEAKIIUI;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO MOHMMAaHUS CYIIHOCTH MaTE€pPUaJIbHOIO €AUMHCTBA MUPA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUSI M0 OPTraHWYECKOM XUMHUU JJISi OOBSICHEHUS U
MIPOTHO3UPOBAHUS ABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

cOPMHPOBAHHOCTh YMEHHH: TPOBOJIUTH PACUETHI 10 XUMHUYECKHUM
dbopMmyamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUN C MCIOJIb30BAaHUEM (DU3UICCKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEHIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMUYECKOU
dbopMysbl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSIM XHMHUYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHMUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHII: TPOTHO3UPOBATH, AHATU3UPOBATh U OLICHUBATH
C TO3UIUMH  DKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBA3aHHOM ¢ mepepaboTKoM
BEILIECTB, UCMOJb30BaTh MOJIYYEHHbIE 3HAHUS TSl IPUHSTUS TPAMOTHBIX PELICHUN
npo0JieM B CUTYaIlUsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIyYeHHE U HU3y4YeHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBbIE PEAKIHUU YIIIEBOJAOPOJOB pA3MYHBIX KIACCOB U
KHUCJIOPOJCOIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTATbHBIX
3a/1ad O PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM IpaBUI
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynIupoBaTh IIENIb HUCCJEAOBAHMS, TPEICTABIATH B pa3lIuyHON Gdopme
pe3yabTaThl SKCHEPUMEHTA, AHATTM3UPOBATH U OLICHUBATH UX JJOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBuia SKOJOTHYECKH 11€71eCO00pa3HOTO MOBEJEHUSI B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJSX COXPAHEHHUS CBOETO 3/I0POBbS, OKPYKAIOLIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OIMACHOCTb TOKCHYECKOTO JCHCTBHUSI Ha >XUBBIE OPraHU3MbI
ONpPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokasarens [1JIK;

aHAJM3UPOBATh 11EJE€COO00PA3HOCTh MPUMEHEHUsI OPraHUYECKUX BEIIECTB B
MPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh YMEHHUMW: OCYIICCTBIISITh IE€JICHANIPABICHHBIA TTOWCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM nHPopManuu, IHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(pOpMaIuIo, rnepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBUU C TIOCTABIICHHON y4eOHOU 3a1auei.



11 KUIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas U HeopraHuyeckas
XUMUS» OTPaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ M 3HAYCHUHU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECHEYEHHH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, SHEPreTHUEeCKOM W MHINEeBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
HMCTOYHUKOB SHEPruHU, B OOECIEUECHUH PAlMOHAJILHOIO MPUPOAOINOIb30BAHUS, B
GbopMUpPOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJIbTyphl YEJIIOBEKa, a TaKXKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIO0POBBIO M TMPHUPOJIHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWK, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIATAIONIUE TMOHATHS — XWMHYECKHH JJIEMEHT, aToM, SJIpo aToMa,

U30TOIIbI, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIC OpOUTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAsA, MeETAJUIMYECKas, BOJIOPOJHAS),
KpUCTATMYECKasl PemIETKa, XHUMHUYECKas peakius, pacTBOpP, IJIEKTPOJUTHI,
HEDJICKTPOJIMUTHI, JJCKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBHUTEb, TEIIOBOK 3 deKT
XUMHUUYECKON peakiuu, CKOPOCTh XUMUYECKON pPeaKkiii, XUMUUECKOE PAaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOpHS AJIEKTPOJIUTHUYECKON TUCCOIMALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpeBpAaICHUs] SHEPTUM MPU XUMHUUYECKHUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHMs, JIeKallue B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEACTABICHUSI O CTPOEHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJACTABICHUS O MEXaHW3Max XHUMHUYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHMS, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOpPax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTHYECKHE CBEJICHHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUU U OE€30MaCHOM
WCITOJIb30BAaHUU BAKHEHIIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOUN
NEATeTLHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XHMHAYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOIINE MOHATUS MPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMMUYECKYK) CHMBOJIUKY IS
cocTaBieHUs (OpMyJl BEUIECTB M  YpPaBHEHUHl XHMMHUYECKUX  pEakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUsl OTAENIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEISATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XMMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHa,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTANIMYECKOW PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTb ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU O PA3IMYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTEIIEHENH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIBHO BBIOMPATh OCHOBAHUS U KPUTEPUU IS KilacCU(UKALUU
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOro 3akoHa /I.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHUH: XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB IEPBOrO—YETBEPTOrO IMEPHOIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opoUTanm», «OCHOBHOE M BO30YXKAEHHOE DHEPreTUYECKUE COCTOSIHUS aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coequHeHUM no mnepuomaMm U rpynnaMm Ilepuonmnueckon cucremsr J[. U
MeHneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JIOYECK;

c(OPMUPOBAHHOCTh ~YMEHHN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MTOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIMA;

C(OPMUPOBAHHOCTH ~YMEHHUS PACKpPbIBATh CYHIHOCTb: OKHCJIHTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
TUX peakUui; peakuuid HMOHHOrO OOMeHa IyTEM COCTaBJIEHMSI MX IOJHBIX U
COKPAlllEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  TUAPOJIN3A;  PEaKUHMU
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB LIMHKA U aJIFOMUHMS);



c(OPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMUYECKUX PEaKUUi C YYETOM HX SHEPreTUYECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHHSI CKOPOCTH XHMHYECKOW pEAKUHH B 3aBUCUMOCTH OT PA3JIUYHBIX
(bakTOpOB, a TaKKE XapaKTep CMEIIEHUSI XUMHUUECKOTO PaBHOBECHS 10| BIUSHUEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

chOpPMHPOBAHHOCTh, YMEHUSI XapaKTEpPU30BaTh XUMHUYECKHUE PpEaKIIUH,
JeXalye B OCHOBE IMPOMBIIUIEHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHaKa,
oOIIre Hay4yHble MPHUHIMIBI XUMUYECKHUX MPOU3BOJCTB; I€IECO00Pa3HOCTh
NPUMEHEHHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUS SIBICHUA NpUpPOAbl — HAONIOJEHUE, W3MEpPEHUE, MOJEIUPOBAHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOM AESITEIBHOCTU YEJIOBEKA U B IIOBCEAHEBHOM KU3HU;

c()OPMUPOBAHHOCTh YMEHHUS BBIBJISTH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MOHATUSAMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PacCUYEThl: C HCIIOJIB30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO W3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklyy; 3HAUYE€HHUsS BOJOPOJHOrO MOKa3aTesis pacTBOPOB KUCIOT M LIEIOYEH C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IIPOJYKTa PEAKLUMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJaHO B U30BITKE
(uMeeT mpuMecH); IIOJIM BBIXOJA MPOIYKTAa PEAKIMU; OOBEMHBIX OTHOIICHHIMA
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATH M MPOBOJIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MPOBEACHHWE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONPEACICHNUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, M3yYECHUE BIUSHUA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
DKCIIEPUMEHTAJIbHBIX 3ada4 no Ttemam «Metaiey u  «Hemeramnsy) ¢
COOJII0/IEHUEM TpaBUil 6€30MacHOro OOpallleHHs C BEUIECTBAMU U JaOOPaTOPHBIM
o0opynoBaHueM, (opMyaupoBaTh 1€ldb HMCCJIENOBAaHUS, TMPEJACTABIATh B
paznuyHOi dopMe pe3ybTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH HUX
JIOCTOBEPHOCTB;



c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBHUIIA MOJb30BAHUS XUMUYECKON
nocyol W JabopaTopHBIM 000pyJOBaHHMEM, OOpalleHUs C BeEIIeCTBAaMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XWMHUYECKUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATENPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HNPUPOIHON
Cpeapl W JOCTHXKEHUA €€ YCTOWYMBOTO pa3BUTHA, OCO3HABaTh OIMACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMHUYECKON nH(pOpMaIlNK B pa3IMUHbIX UCTOYHUKAX (HaydyHas U yueOHO-Hay4YHas
JuTepaTypa, cpeacTBa MaccoBor nHdopMannu, UHTEpHET U Apyrue), KpUTHUYECKU
aHaJM3UPOBATh XUMHUUYECKYI0 MHGOPMAIIHIO, TIepepadaThiBaTh €€ W UCIOJb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Konrpoabnsie IIpakruuyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIC PeCypChl
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYeCcKOH XUMHUH
[Ipenmet opranuyeckoit xumuu. Teopust
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 8 0 0 https://content.edsoo.ru/lab/subject/5/
M. bytieposa
Hroro mo pazueny 8
Pa3znea 2. YrieBoaopoabl
IT — )
2.1 POASIIDHBIC YIICBOAOPOAR! — AIIKAHEL, 5 0 0 https://content.edsoo.ru/lab/subject/5/
UKIIOATKAHbI
H : )
2.2 CUPEASILHAIC YTICBONOPOAR: AIIKCIEL, 14 0 1 https://content.edsoo.ru/lab/subject/5/
aJIKaAUCHBbI, aJIKNHBI
2.3 Apomatnyeckue yrieBo10po/bl (apeHsbl) 8 0 0 https://content.edsoo.ru/lab/subject/5/
[IpupoaHbie ucTo €BOJI0POJI0 )
24 PHPOZL VICTOTIHHIC YITIEBOA0POAOB 4 0 0 https://content.edsoo.ru/lab/subject/5/
U UX nepepadoTka
2.5 ["anmoreHnpon3BOIHBIE YTIEBOIOPOIOB 4 1 0 https://content.edsoo.ru/lab/subject/5/
Hroro mo pazueny 35
Paznen 3. Kuciopoacoaep:xkamnue oprannyeckue coeinHeHust
3.1 Crnuptsl. ®enon 11 0 1 https://content.edsoo.ru/lab/subject/5/
KapOonunbpHbIE COeTMHEHUS: aThICTHUIBI
3.2 1 KeToHbl. KapOOHOBBIE KUCIIOTHI. 21 0 1 https://content.edsoo.ru/lab/subject/5/
Crnoxnsie a3¢upsbl. XKupbl



https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/

3.3 VYrneBojbl 9 1 0 https://content.edsoo.ru/lab/subject/5/

Wroro no pazueny 41

Paznen 4. A30Tc0uepmamne OpraHn4eCKue COCINHCHU A

4.1 | AMUHBI. AMUHOKHUCIOTHL. benku 12 1 2 | https://content.edsoo.ru/lab/subject/5/

Hroro no pazgeny 12

Paszgea S. BbicokoMoJieKky/JIsIpHbIE COeINHEHU S

5.1 BriCOKOMONIEK YIS PHBIE COEAUHEHUS 6 0 1 https://content.edsoo.ru/lab/subject/5/

Htoro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102 3 6



https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/

11 KJIACC

KoandecTBo 4acoB
HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Ne i/ Konrposbnsie IIpakrunyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue atoma. [lepuoanueckuit
IT
1.1 SAKOH H LICpHOSITHcCKas cueteMa 9 0 0 https://content.edsoo.ru/lab/subject/5/
XUMHYECKHX 31eMeHTOoB /1. H.
MenneneeBa
.M )
1.2 Crpoene seiectsa. Muoroobpasie 11 1 0 https://content.edsoo.ru/lab/subject/5/
BEIIECTB
1.3 XUMHYECKUE PEeAKIIUU 19 1 3 https://content.edsoo.ru/lab/subject/5/
Htoro no paznemny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 ‘ HemeTamier 31 3 https://content.edsoo.ru/lab/subject/5/
2.2 ‘ MeTamibl 23 2 https://content.edsoo.ru/lab/subject/5/
Hroro no paszneny 54
Pa3znen 3. XuMus M :KHU3Hb
M . X
3.1 CTOART HOSHARMA B XHMITH. AHMHA 9 0 0 https://content.edsoo.ru/lab/subject/5/
1 JKU3Hb
Hroro 1o pasneny 9
OBHIEE KOJIMYECTBO YACOB I10
1 102 4 8

[NPOT'PAMME



https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus:

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

IIpenmeTt u 3HaYEHUE OPraHUYECKON
XUMUU, TTPEICTABIICHUE O
MHOT000pa3uy OPraHuYeCKUX
COCIMHEHUN

https://stepenin.ru/tasks/organic

DJIEKTPOHHOE CTPOEHUE aTOMa
yriiepojia (0CHOBHOE U
BO30Y)KIEHHOE COCTOSHHS).
BanenTHbIe BO3MOXKHOCTH aTOMa

yriepoaa

https://stepenin.ru/tasks/organic

XUMHYECKas CBA3E B OpPraHu4eCKux
coeMUHEHNIX. MexXaHu3MEbl
00pa3oBaHus KOBAJICHTHOU CBSI3H,
CrocoObl pa3pbiBa CBsI3EH

https://stepenin.ru/tasks/organic

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuii A. M. Bytieposa

Bunael uzomepun: CTpykTypHas,
MIPOCTPAHCTBEHHAS. DIEKTPOHHbIE
3¢ (heKTH B MOJIEKyax
OPTraHUYECKUX COCTUHEHUIN

HpCI[CTaBJ'ICHI/IC (O) Knaccn(bm(aunn

U cucTeMaTudeckass HOMEHKIIaTypa
(IUPAC) opranndeckux BEIIECTB

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic



https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic

Knaccudukanus peakuuii B
OPraHUYEeCcKOi XUMHU

https://stepenin.ru/tasks/organic

10

Cucremarusanus U 00001eHre
3HAaHUH 110 TEME

AJIKaHbI: TOMOJIOTUYECKUH PS/I,
obmas popmyiia, HOMEHKIATYpa U
HU30MEpHs, HICKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

dusznyeckre 1 XUMHUUYECKHUE
CBOMCTBA aJIKAHOB

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

11

Haxoxaenne ajkaHoB B Ipupoie.
CniocoOblI oy4eHus u
MIPUMEHEHUE aJIKAHOB

https://stepenin.ru/tasks/organic

12

[ukoankansl: obmas popmya,
HOMCHKIJIaTypa U U30MCpPUs,
0COOEHHOCTH CTPOEHHUS U
XHUMHYECKUX CBOHMCTB, CITIOCOOBI
NOJTY4eHHS U IPUMEHEHHUE

https://stepenin.ru/tasks/organic

13

14

Pemenne pacu€THbIX 3a1a4 HA
OIIpEJIETICHUE MOJIEKYJIIPHON
(GhOpMyJITBI OPraHMYECKOTO BEIIECTBA
10 MacCOBBIM JIOJISIM aTOMOB
AIIEMEHTOB, BXOJSIIUX B €r0
cocras. CucremaTuzanus u
00o011eHne 3HaHUH 110 TeMe

AJIKEHBI: TOMOJIOTHYECKHUH psif,
oOmas popmysa, HOMEHKIATypa,
JIEKTPOHHOE U MPOCTPAHCTBEHHOE

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic



https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic

cTpoeHue Moseky. CTpyKTypHas u
LIUC-TPAHC-U30MEPHUs AIKEHOB

15

16

17

DuU3NYECKUE U XUMUYECKUE
CBOICTBa ankeHoB. [IpaBuio
MapkOoBHHMKOBa

CniocoOblI noy4eHus u
IIPUMEHEHHUE aJIKEHOB
[TpakTiueckast pabota Ne 1 mo teme

"IlonyuyeHue 3TUIEHA U U3yUEHUE
€ro cBOMcTB"

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

18

Pemenne pac4€THbIX 3314 HA
OIIpEIETICHUE MOJIEKYJIIPHON
(opMyIbl OPraHMYECKOIO BEIleCTBa

https://stepenin.ru/tasks/organic

19

AnKagueHbl: CONpPsKEHHDIE,
HU30JIMPOBAHHEIE, KYMYIHPOBAHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHHS

https://stepenin.ru/tasks/organic

20

21

XHUMHUYECKHEe CBOMCTBA
COIPSKEHHBIX JUECHOB

Crioco0bI nostyyeHust u
NpUMEHEHHE alTKaIMeHOB

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

22

AJIKMHBI: TOMOJIOTUUECKHUH PsIJI,
obmas popmyia, HOMEHKIATYpA,
AIIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYI, PU3NIECKUe
CBOMCTBA

https://stepenin.ru/tasks/organic

23
24

XMMHYECKHE CBOMCTBA aJIKUHOB

KauecTBeHHbIC PCaKklu Ha

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic



https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic

TPOWHYIO CBS3b

25

26

CniocoOblI noy4eHus u
MIPUMEHEHUE aJTKUHOB

Pemenue 3amau: pacuérel 1o
YPaBHEHUIO XUMUYECKON PeaKIuu

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

27

Cucremarusanus U 00001eHue
3HAaHUH 110 TEME

https://stepenin.ru/tasks/organic

28

ApEeHbI: TOMOJIOTUYECKUN Ps/I,
obmras popmyia, HOMEHKIIATYpa.
DJEKTPOHHOE U TPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJ OeH301a U
TOJTyOJIa, UX (PU3UYECKUE CBOMCTBA

https://stepenin.ru/tasks/organic

29

30

XHUMHUYEeCKHE CBOMCTBA dpPCHOB:
PCaKMu 3aMCIICHUA
XHUMHUYECKHE CBOMCTBA dpPCHOB:
peaknuu NpuCoOCINHCHUA,
OKHCJICHHE TOMOJIOTOB OCH30J1a

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

31

Oco0eHHOCTH XUMHUYECKUX CBOUCTB
CTHpOJTA

https://stepenin.ru/tasks/organic

32

33

34

Pemenue pacu€THbix 3a/1a4 Ha
OIIpEJIETICHUE MOJIEKYJIIPHON
(GbOopMyJIBI OPraHUYECKOTO BEIIECTBA
Crioco6bI nostyueHust u
IIPUMEHEHNE apEHOB

['eHeTnyeckas CBSI3b MEXAY
pPa3IMYHBIMU KJIacCaMu
YIJIEBOIOPOAOB

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

35

Pacuérel no ypaBHEeHUsIM

https://stepenin.ru/tasks/organic



https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic

XUMHUYECKUX PEaAKIUM.
Cucremarusanus 1 00001eHne
3HAHUH 110 TEME

36

37

38

IIpuponnsiii ra3. IlomyrHbie
HE(TSHbIE ra3bl

KaMmeHHbIi yroyib 1 IPOAYKTHI €70

nepepadoTKu

Hed1h 1 ciocoObI €€ mepepaboTKH.

[TpuMeHeHHEe IPOTYKTOB
nepepadoTku HepTH

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

39

I'eneTndeckas CBsI3b MEXKIY
pa3IMYHBIMU KJIaCCaMU
YIJIEBOIOPOIOB

https://stepenin.ru/tasks/organic

40

["anorenonpounsBoHbIE
YIJIEBOAOPOAOB: JIEKTPOHHOE
CTPOEHUE; peaKuH 3aMELICHUs
rajoreHa

https://stepenin.ru/tasks/organic

41

JlelicTBue mIen04Yel Ha
raJIOTeHITPOU3BOHBIC.
Bianmoneiictue
JIATAJIOTCHAJIKAaHOB C MarHHEM U
IMHKOM

https://stepenin.ru/tasks/organic

42

43

CucreMaru3anus 1 0000IIeHne
3HaHWH MO pa3zeny
"Yraesogopoer"
KonTpomnpHas pabota mo Teme
"Vranesonopoast"

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

44

[IpenenpHbIE OAHOATOMHBIE

https://stepenin.ru/tasks/organic



https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic

45

CHUPTHI: TOMOJIOTUYECKHH Psif,
obmas popmyina, cTpoeHHe
MOJIEKYJI, U30MEpHs,
HOMEHKJIaTypa, Kiaccudukanus,
du3nveckne CBOMCTBA

XUMHUYECKUE CBOWCTBA MPEIEIbHBIX
OJHOATOMHBIX CIIUPTOB

https://stepenin.ru/tasks/organic

46

47

48

49

50

CriocoObI nostyueHust u
NPUMEHEHHE OJJHOATOMHBIX
CIIUPTOB

[TpocTeie a3¢upbl: HOMEHKIATypa U
H30MepHs, 0COOCHHOCTH
(1)I/I3I/I‘~I€CKI/IX U XUMHUUYCCKHUX
CBOMCTB

MHOroaToMHBIE CITUPTHI:
STUJIEHTJIMKOIb U TJIMLEPUH, UX
buznyecKrue 1 XUMUYECKHE
CBOMCTBaA

CriocoObI nostyueHust u
NpUMEHEHHE MHOT0aTOMHBIX
CIHMPTOB

@DeHOII: CTPOEHUE MOJIEKYJIBI,
¢u3nueckue cBONCTBA.
TokcnuyHocTh (heHomna

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

51

52

Xumudeckue cBoicTBa (heHoma

Crioco6bI nostyueHust u
npUMeHeHHe QeHona

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

53

[TpakTiueckast paborta Ne 2.

https://stepenin.ru/tasks/organic



https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic

Pemenne skciepuMeHTAIBHBIX
3ama4 o Teme "CrnupThl ¥ peHoITb"

54

55

56

57

Cucremarusanus U 00001eHre
3HAaHUH 110 TEME

AJbJIETH/TBI M KETOHBI:
3JIEKTPOHHOE CTPOCHUE
KapOOHHMIIBHOM IPYIIIIbI;
TOMOJIOTHYCCKHUE PAAbI, O6H.[a§1
dbopMmyna, u3oMepus u
HOMCHKJIaTypa

AJTbJIETH/IBI M KETOHBI: (PH3HUYCCKHE
CBOMCTBA; pEaKIMU MPUCOETHHECHHSI

Peakiuuu okuciaeHus u
Ka4CCTBCHHBIC p€aKIIUU aJIbJACTUA0B
1 KCTOHOB

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

58

CriocoOblI TOTyYeHUSs aTbACTUIOB U
KETOHOB

https://stepenin.ru/tasks/organic

59

60

61

OHOOCHOBHBIE ITpEeIIbHBIE
KapOOHOBBIEC KUCIIOTHI,
0COOEHHOCTH CTPOEHHUS UX MOJIEKYJI

N3omepus 1 HOMEHKIAaTypa
KapOOHOBBIX KUCIIOT, UX
dbuznyeckue cBoiicTa

XHUMHUYECKHE CBOMCTBA OpCACIIbHBIX
OJHOOCHOBHBIX I(ap6OHOBBIX
KHUCJIOT

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

62

Oco0eHHOCTH CBOICTB MypaBbHUHON
KHCJIOTBI. MHOTOOOpa3ue

https://stepenin.ru/tasks/organic



https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic

KapOOHOBBIX KUCIIOT

63

OCoOEHHOCTH CBOMCTB:
HEMpPEACIIbHBIX U ApOMaTUYECKUX
KapOOHOBBIX, TMKAPOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
IIpencraBurenu BbICIIMX
KapOOHOBBIX KUCIIOT

https://stepenin.ru/tasks/organic

64

65

[ToHATHE O IPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT

CriocoObl nostyyeHust u
IpUMEHEeHHE KapOOHOBBIX KHCIIOT

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

66

CrnoxHbIC 3(DUPBI: TOMOJIOTHYSCKUAN
psa, obmas popmyna, U3oMepusi U
HOMEHKJIaTypa

https://stepenin.ru/tasks/organic

67

68

69

70

duznyeckre 1 XUMHUYECKHE
cBoiicTBa 3(hupoB

Pemenue pacu€rHbix 3a1ad: 1o
YPaBHEHUIO XUMUUYECKOU PEaKIInH,
Ha ONPEJIETICHUE MOJIEKYJIIPHON
(GhOpMyJITBI OPraHMUECKOTO BEIIECTBA

[TpakTuyeckas padora Ne 3.
Pemenne skciepuMeHTalIbHBIX
3aga4 no Teme "Kap6oHoBbIe
KucaoThl. CrioxxHbIe 3PUphI"

Kupst: ctpoenue, pusndeckue u
XUMHYECKHE CBOMCTBA (THAPOIU3)

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

71

Oco0eHHOCTH CBOMCTB JKHUPOB,
COZIEPIKAIINX OCTATKH

https://stepenin.ru/tasks/organic



https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic

HEMpeAeNIbHBIX JKUPHBIX KUCIIOT.
JKupsl B mpupoje

72

MpEb1a Kak COJU BBICIIMX
KapOOHOBBIX KUCIIOT, KX MOIOIIEE
neuctsue. Iloustue o
CHHTETUYECKHUX MOIOLIUX CPEACTBAX

(CMC)

https://stepenin.ru/tasks/organic

73

I'eneTnueckas CBA3b
YIJIEBOAOPOJOB U
KUCJIOPOACOAECPKAIINX
OPraHUYEeCKHUX BEIIECTB

https://stepenin.ru/tasks/organic

74

75

Pacuétel no ypaBHEHUAM
XUMHYECKHUX PEaKui

Cucremaruzanus U 00001IeHne
3HAHUU II0 TEME

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

76

OO0m1as XxapakTepucTHKa YTJIEBOIOB
U KJaccu(ukaius yriieBoJ10B
(MOHO-, T~ ¥ TIOJMCAXaPUIBI)

https://stepenin.ru/tasks/organic

77

78

79

Monocaxapuipsl: puznyecKkue
CBOICTBA M HAXOXJECHHUE B IPUPOJIE

IIpuMeHeHne TIII0KO3bI, €€
3HAUEHUE B J)KU3HEIEATEIBHOCTH
Ooprasusma

I[I/IcaXElpI/II[BIZ caxapo3a, MaJibTO3a U
nakTo3a. Haxoxaenue B npupoac u
MMPUMCHCHUC NHUCAXApHUI0B

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

80

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYJ, pU3NYECKUE U

https://stepenin.ru/tasks/organic



https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic

XHUMHUYECKHE CBOMCTBA,
MIPUMEHEHHUE

81

82

83

[TonsTne 06 UCKYCCTBEHHBIX
BOJIOKHAX

Pemenne pacueTHBIX 3a7a4 Ha
ornpeiesieHUE JI0JIH BBIXOa
MPOJYKTA PEAKIUU OT
TEOPETUIECKH BO3MOXKHOTO
Cucremaruzanusa 1 0000I1IeHne
3HAHUH 110 pa3jeny

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

84

KonTtponpsHast pabora o Teme
"Kucnopoacoaepxaniue
OpraHUYeCKHUE COCTUHEHUS"

https://stepenin.ru/tasks/organic

85

AMUHBL: KIacCUPUKAIHS, CTPOCHUE
MoOJIeKY1, o01as popmyia,
MU30MepHsl, HOMEHKJIaTypa
¢buznyeckue cBoicTBa

https://stepenin.ru/tasks/organic

86

87

XHUMHUYECKHEe CBOMCTBA
annpaTHYECKUX aMUHOB

AnunuH: CTPOCHUC aHUJIMHA,

0COOCHHOCTH XMMHUYECKUX CBOWCTB
AdHUJIMHAa

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

88

CnocoOsl nonydeHus u
npUMeHeHHe anupaTHIeCKIX
aMHHOB

https://stepenin.ru/tasks/organic

89

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
nuzomepus, (pu3nuecKrue CBOMCTBa.
OT}IeJ'IBHI)Ie MMpEeACTAaBUTECIIN O-

https://stepenin.ru/tasks/organic



https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic

AMHUHOKUCIIOT

90

91

92

XHUMHUYecKre CBOMCTBA
AMHMHOKHCIIOT, UX OMOJIOTHYECKOE
3HAYCHHE aMUHOKHUCIOT. CUHTE3 U
TUIPOIIU3 TIETITHIOB

benku kak npupoaHbie TOTUMEPHI;
CTPYKTYpHbI O€JIKOB

XuMnyeckue cBOHCTBa OEJIKOB

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

93

A3zoTcoaepikaiue
TCTCPOUHKITNICCKHUEC COCTUHCHM.
HyxiienHOBBIE KHCIIOTBI: COCTAB,
CTpOEHHE U OMoJIoruvecKas poJib

https://stepenin.ru/tasks/organic

94

95

96

97

[TpakTuueckas pabota No 4.
Pemenune sxcriepuMeHTATBHBIX
3aza4 1o teme "A3oTcoaepxaline
OpraHUYecKHue coequHeHns"

[TpakTnyeckas padora Ne 5.
Pemenue skciepuMeHTalIbHBIX
3a7a4 o teMe "Pacrio3naBanne
OpPTraHUYECKUX COCTUHEHUM"

KonrponbHas pabora no reme
"A3oTcoaeprKalye OpraHu4ecKe
coequHeHus"

OCHOBHBIC TTOHITUS XUMUH

BBICOKOMOIJICKYJIAPHBIX CO€IUHEHUI

N MCTOAbBI UX CUHTC3a —
noJimMepusanua u
MNOJIMKOHACHCAIIUA

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic
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98

ITnactmaccel. YTunusanusa u
nepepadoTKa MIacTuKa

https://stepenin.ru/tasks/organic

99

100

101

102

OnacToMepsl: HaTypaJIbHbIN
CUHTCTUUYCCKUC KaAyIYKHU. Pe3una

Bonokna: HaTypanbHbIe,
HCKYCCTBEHHbIE, CHHTETUYECKHE.
[Tonmumepsl cielanbHOTO
Ha3HA4YCHUS

[TpakTuueckas pabota No 6.
Pemrenne skcniepruMeHTAIBHBIX
3a1a4 o teme ""Pacrno3naBanue
IUIACTMAacC 1 BOJOKOH"

O000I11IeHNE U CUCTEMATU3AIUS
M3YYEHHOTO MaTepuaa o TeMe
"BbICOKOMOJIEKYIISIpHBIE
coeauHeHHS"

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

https://stepenin.ru/tasks/organic

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbnsie  IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bceero H3yYeHUs
padoThbI padoTbI pecypcbl
1 AtoMm. CocTaB aTOMHBIX sJIEp. 1 0 0 https://stepenin.ru/tasks/chem-
XuMuueckui 3neMeHT. M30Tonbl variants
5 CtpoeHue 31eKTPOHHBIX 000JI04eK 1 0 0 https://stepenin.ru/tasks/chem-
aTOMOB, KBaHTOBBIE YHCIIa variants
3 Krnaccudukanus XuMHIECKUX 1 0 0
AIIEMEHTOB (s-, p-, d-, f-a3;1eMenThI)
4 Pacnipenenenue 31€KTpoHOB 110 1 0 0 https://stepenin.ru/tasks/chem-
aTOMHBIM OpOUTAIISIM variants
DNEeKTPOHHBIE KOH(PUTYpaluu aTOMOB )
P uryp https://stepenin.ru/tasks/chem-
5 3JIEMEHTOB B OCHOBHOM U 1 0 0 i
R variants
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. 1 0 0 https://stepenin.ru/tasks/chem-
DNeKTpOOTPULIATETbHOCTh variants
[Tepuonnueckuii 3aKOH U
ITepuomndeckas cucrtema .
P https://stepenin.ru/tasks/chem-
7 XUMHYECKuX 3emeHToB 1. 1. 1 0 0 i
5 variants
MeneneeBa, CBs3b C COBPEMEHHOM
TEOpHUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMUYECKUX DJIEMEHTOB U .
https://stepenin.ru/tasks/chem-
8 00pa3zyeMbIX UMH MPOCTHIX U 1 0 0

CJIOKHBIX BCUICCTB I10 I'pyIliaM U
nepuoaam

variants
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Cucremaruzanus u 00001IeHue

https://stepenin.ru/tasks/chem-

9 . ;
3HAHWUU I10 TEME varlants
Bunn xumMu4ueckou CBSI3H.
MexaHu3Mbl 00pa30BaHUS ]
. p https://stepenin.ru/tasks/chem-
10 KOBaJICHTHOH CBsi3u. BomopoaHas -
variants
CBA3b. MexXMOIIeKyIsIpHBIC
B3aHUMOJICUCTBU
BaneHTHOCTE U BaJIeHTHEIE
11 BO3MOYKHOCTH aTOMOB. CBSI3b https://stepenin.ru/tasks/chem-
AJIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C variants
UX TEOMETPUUYECKUM CTPOCHHEM
[IpencraBneHus 0 KOMIUIEKCHBIX .
https://stepenin.ru/tasks/chem-
12 COEIMHEHUAX . COCTAB U -
variants
HOMEHKJIaTypa
BemectBa MosekyasipHOro 1
13 HEMOJIEKYJIIPHOTO CTpOeHUs. TuIbl https://stepenin.ru/tasks/chem-
KPUCTAJUTMYECKUX PEUIETOK U variants
CBOICTBA BEIIECTB
IToHsaTHE O IUCHEPCHBIX CUCTEMAX. .
P https://stepenin.ru/tasks/chem-
14 [IpeacraBnenune o0 KOJIOUIHBIX .
variants
pacTBopax
HcTrHHBIE pAaCTBOPHI: HACKIIIIEHHEIE U )
P p https://stepenin.ru/tasks/chem-
15 HEHACBIIICHHbIE, PACTBOPUMOCTb. )
variants
Kpucrannoruaparst
16 Crioco0ObI BEIpaKEHHS KOHIIEHTPAITIH https://stepenin.ru/tasks/chem-
pacTBOpPOB variants
17 Pemrenue 3agad ¢ ucIonab30BaHUEM https://stepenin.ru/tasks/chem-

MOHATHH "MaccoBas JOJII

variants
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pacTBOpPEHHOTO BeliecTa',
"MoJIgIpHas KOHIIeHTpauus"

Knaccu¢ukanus 1 HOMEHKIATypa

https://stepenin.ru/tasks/chem-

18 .
HEOpPraHu4YEeCKUX BCIICCTB variants
19 CucremMatusanus 1 0000I1IeHNe https://stepenin.ru/tasks/chem-
3HAHUH 110 TEME variants
KonrponsHas pabora mo remam
"Ctpoenue atoma. [lepuoauyeckuii
20 3akoH U [lepunoandeckas cucrema https://stepenin.ru/tasks/chem-
XUMHYECKHUX 31eMeHTOB /JI. . variants
MengpeneeBa", "CTpoeHue BEIIECTBA.
MHoroo6pa3ue BemiecTs"
Kiaccudukanms XumMuaeckux
peaKkuuii B HEOPraHUYECKOU U
21 OpraHUYeCcKON XUMHH. 3aKOH https://stepenin.ru/tasks/chem-
COXpaHEHUs MACChI BEUIECTB; 3aKOH variants
COXpaHEHUs U MPEBPAIICHUS YJHEPTUU
MPU XUMHYECKUX PEaAKIIHIX
TemnoBsie >PGhHEKTH XUMUYECKHUX ]
N P https://stepenin.ru/tasks/chem-
22 peakuuii. Tepmoxumuueckue .
variants
ypaBHEHUs
Brruncienus no ypaBHEHUSIM .
P . https://stepenin.ru/tasks/chem-
23 XUMHUYECKUX PEaKUui u )
variants
TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHYECKOU peaKInu, e€ .
https://stepenin.ru/tasks/chem-
24 3aBUCUMOCTH OT Pa3JINYHBIX .
variants
(daxTopoB. Karanus u karanuzaTopsl
https://stepenin.ru/tasks/chem-
25 I'oMoreHHbIe U reTeporeHHbIE

variants
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peakiuu

[IpakTrueckas padorta Ne 1 mo teme

https://stepenin.ru/tasks/chem-

26 "BiusiHue pa3nuvHbIX (GaKTOpPOB Ha .
o variants
CKOPOCTb XUMUYECKON peakiuun"
97 OO6parumbie 1 HEOOpATUMBIS https://stepenin.ru/tasks/chem-
peakuu. XMMHUYECKOE pABHOBECHE variants
[IpakTuyeckas padora Ne 2 o Teme
28 "BnustHue pa3nuvHbIX GaKTOPOB HA https://stepenin.ru/tasks/chem-
MOJIOKEHUE XUMUYECKOTO variants
paBHOBecHus"
DNEeKTPOIUTUYECKAS AUCCOLUALIMS. .
P https://stepenin.ru/tasks/chem-
29 CunbHbIE U crtabble AIEKTPOIIHUTHI. -
varlants
Crenens auccouuanuu
Nonnoe npoussenenue Bojsl. Cpena .
P pu https://stepenin.ru/tasks/chem-
30 BOJHBIX pacTBOPOB. BomopoaHbrit variants
nokazatens (pH) pactBopa
I'maponu3s coneit. Peakium, .
31 - ofexa}o Ue B DACTEODAX https://stepenin.ru/tasks/chem-
p I p p variants
ANEKTPOJIUTOB
[TpakTuueckas pa6ora Ne 3 mo Teme .
" P P https://stepenin.ru/tasks/chem-
32 XUMHYECKHE PeaKluM B pacTBOpax i
variants
JNEKTPOJIUTOB"
OKHCINTENEHO-BOCCTAHOBUTEIbHBIE .
. https://stepenin.ru/tasks/chem-
33 peakuuu. Baxxuelmme oKUCIUTENN U .
variants
BOCCTAHOBUTEHU
34 MeTo/ 371eKTPOHHOTO (3J€KTOHHO- https://stepenin.ru/tasks/chem-
HWOHHOTO) OanaHca variants
35 DNEeKTPOIN3 PAaCTBOPOB U PaCIIaBOB https://stepenin.ru/tasks/chem-
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BCIICCTB

variants

https://stepenin.ru/tasks/chem-

36 Pemenue 3amay pa3aMvHBIX THIIOB ;
variants
https://stepenin.ru/tasks/chem-
37 Pemrenne 3ana4 pasinuyHbIX TUIIOB .
variants
Cucremarusanusa 1 00001IeHnE .
. " https://stepenin.ru/tasks/chem-
38 3HAHUH 110 TeMe " XUMHUYECKHUE )
variants
peakuuun"
39 KonTponbhas padota no teme https://stepenin.ru/tasks/chem-
"Xumuueckue peakuu" variants
ITonoxeHne HEMETALIOB B
[Tepuoanueckoii cucreme
40 XAMHYECKUX d1eMeHToB /I, . https://stepenin.ru/tasks/chem-
MeHnneneesa 1 0OCOOEHHOCTH variants
CTpOCHI/Iﬂ X aTOMOB. (DI/ISI/I‘-IGCKI/IG
CBOICTBa HEMETAJLIIOB
Amorpomnus HeEMETAILIOB (Ha .
p ( https://stepenin.ru/tasks/chem-
41 pUMepe KUCIopoa, cepsl, pocdopa i
variants
U yTIeposa)
42 Bonopona: nonydyenue, pusndeckue u https://stepenin.ru/tasks/chem-
XUMHUYECKHE CBOMCTBA. ['uapuabl variants
T"ajtoreHEI: HaxX0XKACHUE B IPUPOIE .
PHPOE, https://stepenin.ru/tasks/chem-
43 CTIIOCOOBI OTYYEHUs, PU3NIECKUE U i
' variants
XUMHYECKHAE CBOMCTBA
lNanorenoBonopoasl. Baxxnenmmue ]
44 CTOPOICOICPKALLIE COe . https://stepenin.ru/tasks/chem-
KHCII K n HNHCHHUA .
POACOACPXalll A variants
TaJIOr€HOB e
https://stepenin.ru/tasks/chem-
45 JlaGopaTopHbIe U TPOMBITIICHHBIE

variants
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CIIOCOOBI TTOTYYESHHS TAIOTCHOB.
[IpuMeHeHue rajoreHoB U uX
COETUHEHUN

[TpakTuyeckas padora Ne 4. Pemenue

https://stepenin.ru/tasks/chem-

46 DKCIIEPUMEHTAJIBHBIX 3324 110 TEME -
variants
"T"anoreus!"”
Kucnopon: nabopatopHsie 1
IIPOMBIITJIICHHBIC CHOCO6H .
P https://stepenin.ru/tasks/chem-
47 MOJTy4YeHHUsI, PU3NIECKUE U .
5 variants
XxuMu4deckue csoicrea. O30H.
[IpuMeHeHne Kucnopoaa u 030Ha
https://stepenin.ru/tasks/chem-
48 OKCuUIbI M IEPOKCUIBI ;
variants
https://stepenin.ru/tasks/chem-
49 Pemrenne 3ama4 pasinu4HbIX TUIIOB -
variants
Cepa: Hax0KIE€HUE B IPUPOJIE, .
p PHp https://stepenin.ru/tasks/chem-
50 CTIIOCOOBI OTYYCHUs, PU3NIECKUE U i
y variants
XUMHYECKHAE CBOMCTBA
51 CepoBOIOpOL, Cyb(uIbI https://stepenin.ru/tasks/chem-
POBOZIOPOA, €Y. A variants
Kucnopoaconepskaline coe JUHEHNS ]
P P o " https://stepenin.ru/tasks/chem-
52 cepbl. OCOOEHHOCTH CBOUCTB CEPHOI i
variants
KHUCJIOTEI
[IpakTnueckas padbora Ne 5. Pemenue .
https://stepenin.ru/tasks/chem-
53 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME .
N variants
"Cepa u e€ coenuHeHus"
A30T: HaxX0XJAEHUE B IPUPOJIE, .
https://stepenin.ru/tasks/chem-
54 CHOCOObI MOTyUYeHUs], PU3NYECKUE U

XAMUYECKHE CBOMCTBA. AMMUAK,

variants
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HUTPUbL

Kucnoponconepkariie coeTMHSHUS

https://stepenin.ru/tasks/chem-

55 azota. OcoOEHHOCTH CBOMCTB a30THOMN i
variants
KHCIIOTHI
56 [Ipumenenue azora u ero https://stepenin.ru/tasks/chem-
COCTMHEHUI. A30THBIC YA0OpEHUS variants
docdop: HaXOKAECHUE B IPUPO/IE,
57 CHocoObI MOMy4YeHUs, PU3NIECKUE U https://stepenin.ru/tasks/chem-
XUMUYEeCKHe cBoricTBa. Dochuas u variants
dbochun
Oxcunasl dpocdopa, .
docop https://stepenin.ru/tasks/chem-
58 docdopconepxkaniue kucaoTsl. Conun variants
(hochopHOIt KUCITOTHI
59 [Tpumenenne pocdopa u ero https://stepenin.ru/tasks/chem-
coequHeHnil. DocdopHbIe yI0OpeHUS variants
[TpakTrueckas padota Ne 6. Permmenue .
P P https://stepenin.ru/tasks/chem-
60 AKCIIEPUMEHTANBHBIX 33724 10 TeMe variants
"A3oT u gochop u ux coenuHeHus"
Yriepos: HaxoXKJIeHUE B IPUPOJIE,
61 AJIOTPONHbBIE MO (DUKALINY; https://stepenin.ru/tasks/chem-
(bu3nyecKre U XUMHUYECKHE CBONCTBA, variants
MIPUMEHEHNE
Oxcun yraepona(Il), oxcn .
62 e 8 Y;(I\lf) na( H)BHM Ki [ https://stepenin.ru/tasks/chem-
yHIepo > YTO <10 ce variants
conu
https://stepenin.ru/tasks/chem-
63 Pemenne 3a1a4 pa3nuyHbIX TUIIOB i
variants
64 KpeMmuuii: HaxoxJ1eHue B IPpUpPOJE, https://stepenin.ru/tasks/chem-
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CTIOCOOBI OTYYEHUs, PU3NIECKUE U
XUMHYECKHE CBOICTBA

variants

Oxcun kpemuusi(IV), kpemuuenas

https://stepenin.ru/tasks/chem-

65 .
KHUCJIOTA, CUIIUKATHI variants
[IpumeneHne KpeMHHUS U €ro .
. https://stepenin.ru/tasks/chem-
66 coenuHeHi. CTEKII0, €To MoJyYeHue, .
variants
BUJIBI CTEKJIa
https://stepenin.ru/tasks/chem-
67 Pemenue 3amay pa3nuvHbIX TUIIOB .
variants
68 CucreMaru3zanus u 00001IeHE https://stepenin.ru/tasks/chem-
3gaHu# 1o teme "Hemeramnnr" variants
69 KontponbHas paboTa mo teme https://stepenin.ru/tasks/chem-
"Hemeranns!" variants
70 AHanu3 pe3yiabTaTOB KOHTPOJIBHOMN https://stepenin.ru/tasks/chem-
paboThI, KOPPEKITUS OIMNOOK variants
ITomoxeH1Ee METAIOB B
[Iepnonnueckoii cucreme
71 XUMHYCSCKHUX 3JIEMEHTOB. https://stepenin.ru/tasks/chem-
OcobeHHOCTH CTPOCHUS variants
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJJIOB
OO0mmue pu3sndecKre CBONCTBA ]
¢ https://stepenin.ru/tasks/chem-
72 MetasuioB. [I[puMeHeHne MeTanioB B .
variants
OBITY U TEXHUKE
73 CnaBel metamioB. Koppo3ust https://stepenin.ru/tasks/chem-
METAJIOB variants
https://stepenin.ru/tasks/chem-
74 Pemrenne 3aia4 pa3nuyHbIX TUIIOB

variants
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DNEKTPOXUMHUYECKUN P

https://stepenin.ru/tasks/chem-

75 HanpspKeHud MetauioB. O0mue ;
variants
CIOCOOBI MOJTYYCHHSI METAIIJIOB
OO01mmas xapakTepuCcTHKa METaJIOB
|A-rpynnel [lepuoauueckoii cuctemsl
76 XMMHYECKHUX 31eMeHTOB. Hatpuit u https://stepenin.ru/tasks/chem-
KaJIUH: Toy4eHne, Gu3ndeckue u variants
XMMHYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTBIX BEUIECTB U UX COCIMHEHUN
OO01mmas xapakTepucTHKa METaJNIOB
IlA-rpynnst [lepuoanueckoit
CHCTEMBI XHMHYECKHUX 3JIEMEHTOB. .
N . https.//stepenin.ru/tasks/chem-
177 Marnuii 1 KaJabIii: Mody4eHue, .
o variants
(bU3UYECKre U XMMUYCCKHUE CBONCTBA,
MPUMEHEHUE MPOCTHIX BEUIECTB U UX
COeTMHEHUN
78 JKEcTKOCTh BOIBI U CIIOCOOBI €€ https://stepenin.ru/tasks/chem-
YCTpaHEHHUs variants
79 AnroMuHU: nony4yeHue, Gpusnueckue https://stepenin.ru/tasks/chem-
U XMMUYECKHE CBOWCTBA, IPUMEHEHHE variants
AmMdoTepHbIe CBOICTBA OKCHIA U
80 TUJPOKCH]IA ATFOMUHHS, https://stepenin.ru/tasks/chem-
TUAPOKCOKOMILJIEKCHI A TFOMUAHUS, UX variants
MIPUMEHEHUE
https://stepenin.ru/tasks/chem-
81 Pemrenne 3ama4 pa3nuyHbIX TUIIOB .
variants
[TpakTrueckas padota Ne 7. Pemenue .
https://stepenin.ru/tasks/chem-
82 AKCIEPUMEHTAJIbHBIX 337a4 110 TEME

"MeTaJiisl IJIaBHBIX OArpynn"

variants
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OO1m1ast xapaKTepUCTHKA METAJIOB
mo6ouHbIX oArpymi (b-rpyr)

https://stepenin.ru/tasks/chem-

83 N ;
[Teprnoanydeckoil cuCTEMbI variants
XUMHUYECKHAX DJIEMEHTOB
duznueckre 1 XUMUYECKHE CBOMCTBA .
. https://stepenin.ru/tasks/chem-
84 XpoMa | €ro COeIMHEHUH, UX i
variants
MIPUMEHCHHE
Bakueiinme coequHESHAS MapraHia. .
P https://stepenin.ru/tasks/chem-
85 [Tepmanranat Kanms, ero i
g variants
OKHCJINTEILHEIE CBOIICTBA
dusznyeckre 1 XUMHUYECKHAE CBOIICTBA
86 JKeJie3a ¥ €ro COeIUHEHN . https://stepenin.ru/tasks/chem-
[Tonyyenue u mpruMEHEHHUE CILIABOB variants
)Kesesa
dusznyeckre 1 XUMHUYECKHAE CBOIICTBA .
.. " https://stepenin.ru/tasks/chem-
87 MEIH U €€ COeTMHEHUM, X ;
variants
MIPUMEHEHHE
dusnyecke 1 XUMHUECKHE CBOIICTBA
88 IIMHKA M €r0 COeAUHEHUM, NX https://stepenin.ru/tasks/chem-
NpuMeHeHue. [ MIpoKCOKOMITIEKChI variants
LIMHKA
IIpakTueckas padora Ne 8. Pemenue .
p p https://stepenin.ru/tasks/chem-
89 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME .
. . variants
MerTaibl TOOOYHBIX MOATPYIII
https://stepenin.ru/tasks/chem-
90 Pemrenue 3amay pa3nuyHbIX TUIIOB ]
variants
O00011IeHNEe U CHCTEMATH3aLIHS )
https://stepenin.ru/tasks/chem-
91 U3Y4EHHOI0 MaTepuaa 1o TeMe

"Merayuer"

variants
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KonrponsHas pabora o reme

https://stepenin.ru/tasks/chem-

92 .
"MeTtamsr" variants
93 AHanu3 pe3yabTaToB KOHTPOJIbHON https://stepenin.ru/tasks/chem-
paboThI, KOPPEKIIUS OMNOOK variants
Pone xumuu B o0ecrieueHun
94 YCTOMYMBOTIO pa3BUTHUS YEJIOBEUECTBA. https://stepenin.ru/tasks/chem-
[TonsTHE O HAYYHBIX METOAAX variants
HCCJICOBAHUS BCILICCTB
HayuHble npUHIUIBI OpraHU3aIiH
95 XUMHYECKOTO MPOU3BOJICTBA. https://stepenin.ru/tasks/chem-
[TpombIIeHHBIE CITOCOOBI variants
MOJIyYeHUs] BaXKHEHUIIINX BEILIECTB
XHUMHYECKOE 3arpsi3sHEHUE .
9% oK AfOLICH COELL 1 €10 https.//stepenin.ru/tasks/chem-
Py atom pea variants
MOCJIEACTBUSA
97 XHMHS U 310pPOBbE YEIIOBEKA. https://stepenin.ru/tasks/chem-
JlekapcTBEHHBIE Cpe/ICTBA variants
98 Xumus nuiy. Poias XxumMum B https://stepenin.ru/tasks/chem-
o0OecIieueHnH MUIEeBOM 0e30I1aCHOCTH variants
99 Kocmernueckue u napdromepHbie https://stepenin.ru/tasks/chem-
cpenctBa. beiToBas xumus variants
XuMHS B CTPOUTENLCTBE. Baxkaeimme .
P https://stepenin.ru/tasks/chem-
100 CTPOUTENBHBIE U KOHCTPYKITHOHHBIE i
variants
MaTepuabl
XuMUs B CEIIECKOM XO3SIHCTBE. .
https://stepenin.ru/tasks/chem-
101 Opranuueckrie 1 MUHEPAJIbHBIE .
variants
ynobpenus
102 Cucremaruzanusa 1 0000IIeHnE https://stepenin.ru/tasks/chem-
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3HAHUH 10 TEME variants

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102 4 8



https://stepenin.ru/tasks/chem-variants




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 11 xnacc/ [Tyzakos C.A., Mamauna H.B., ITonkos B.A., AkiinonepHoe
obmectBo «M3aatenbeTBo «IIpocBemmenner»

Xumus. 10 knacc. YueOonuk. Yrinyonenusiit ypoeHn. 2021. ITyzakos C.A.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

https://prosv.ru/assistance/umk/umk-chemistry-puzakov.html

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://stepenin.ru/
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