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HOACHUTEJBHASA 3AIINCKA

Pabouasi mporpamMmma o XMMUHU Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHOI o0OpazoBaTenbHON MIPOTPaMMBI CpeIHero o01ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUs 3aHUMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTo oOpa3oBaHusi ywamuxcsi 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uiIbHOTO OOy4YeHUs, MPHU3BAHO OOECHEYUTH O0OIIEO0Pa30BATENbHYIO U
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOIKEHU OO0yUEHHS B OpraHu3alusiax MpodecCUOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSICTCS OJTHON M3 MPUOPUTETHBIX AUCITUTLIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» TMOIydaeT
NoApOOHYI0O  HHTEPIpPETallMil0 B  COOTBETCTBUM C  OCHOBOIOJIArarOIIUMU
nosioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH, colepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHUU K YPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIIMH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOpoH oOecrneynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IUENAX, COACpKaHWHU, OOIIeH cTpaTeruu
oOy4eHUsl, BOCIIUTAHUS U PA3BUTHS 00YUYaAIOIINXCS CPEJCTBAMU MPEIMETa,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPHUPOBAaHHS M TMOCJIEAOBATEIbHOCTH
U3y4eHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTePUCTHK; TMOIXO0JI0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH O0pa3oBaTeNIbHBIX JOCTHXKEHHM OOydJaromuxcs B
paMKax HWTOTOBOM arTecTtaniii B (OpME E€IUHOT0 TOCYAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriyOJI€HHOTO U3YUEHUS XUMUH:



e YCTAHaBIMBAaET WHBAPHAHTHOE MPEIMETHOE COJEp)KaHue, 00s3aTeIbHOE
JUISL W3Y4YEHUsT B paMKax OTAEJNbHBIX MpoQuiei, mperycMaTpUBaeT
pacmpesiefiecHie W CTPYKTYPHUPOBAaHHME €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAéT NPUMEPHOE pacHpeleieHUe YYEeOHOro BPEMEHH, PEKOMEHIYEMOIO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yrayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00Opa3oBaTENbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXke€ C YYETOM OCHOBHBIX BHJIOB
yueOHO-IT0O3HABATENbHBIX ACMCTBUIA  0Oydaromerocs IO OCBOEHHUIO
COJIEp KaHUs IIPEIMETA.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XMUMHM IPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TMpeleilaMyd YCTAaHOBJIEHHOM MporpaMMod MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COAEp)KaHMs y4eOHOro MmpeameTa
«XuMH» OCTAaETCS BO3MOXKHOCTH BBIOOpa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnojiokeHusmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTEME
nuddepeHIUpoBaHHOTO OOY4YEeHHUsT Ha YPOBHE CpEIHEro ooOIiiero oOpa3oBaHUs
XUMHUST Ha YpOBHE YINIYOJIEHHOIO M3Yy4YeHHUsl HANpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATalnoM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHMsI B paMKax MW3Y4YEHHUs CHELHMAIBHBIX €CTECTBEHHO-HAyYHBIX U
XUMHUYECKUX JUCUUIUIMH B By3aX M OpPraHU3ALMIX CPETHETr0o NMpodecCHOHANIbHOTIO
oOpa3zoBanus. B 93Toll CBs3M M3yueHHE TMpeaMeTa «XUMHs» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIMpeHHe U  YIIIyOJeHHE TEOpEeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3zoBaHus B OpraHu3aiusax npodeccuoHabHOr0 00pa3zoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS



U3ydeHue Impeamera «XUMHUS» OPHUEHTHPOBAHO TAaKKe Ha pELICHHE 3a]ay
BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHUsI OOyYarolMXcs, HA (OPMHUPOBAHUE y HHUX
OOIIEMHTEIIEKTYaJIbHBIX YMEHHUM, YMEHHM pallMoOHaNU3alui y4eOHOTO Tpyla |
OO0OOIIIEHHBIX  CIMOCOOOB  JEATETBLHOCTH, WMEIOIIMX  MEXKIUCIUILIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomyMH NpeaMeTa «XUMHUS» Ha YPOBHE YIIIYyOJIEHHOTO H3y4YEHHS
ABIIAIOTCSA YIUIyOsN€HHbIE Kypcbl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allud COJAEpP>KaHUA JTUX KYypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YpOBHEW U3yUueHUS MpeaMETa.

OcHoBYy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYIMHOCTh NPEIMETHBIX 3HAHUU U
YMEHUM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yUEHHs IpeaMera. JDTa CUCTEMa
3HAHMI MOJy4YaeT ONpeaeiaEHHOE TEOPETHUECKOE OMOJHEHHUE, MO3BOJISIOIIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
maTepuana. Tak, Ha yriayOJnEHHOM YpOBHE H3Yy4EHMs IpeaMera oOecredeHa
BO3MOXKHOCTh 3HAUUTENIBHOIO YBEIMYEHUs O0bEMA 3HAHUH O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX WX COECJMHEHUN HAa OCHOBE PACIIUPEHHUS U yriayOieHus
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUsSI PEAKUUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. WM3ydeHme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DBJEMEHTOB  0a3upyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX NMPEACTABICHUSAX O CTPOCHUU aTOMa. XHMUYECKasi CBSI3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHM3MOB e€ oOpas3oBaHus. M3yuenue
TUMOB  peakuuil  JomojiHgeTcs  (opMHUpOBaHMEM  MPEIACTABICHUN 00
AIEKTPOXUMHUYECKUX IpoIeccax M 3IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoidl XMMHUU MNPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOMpocaM 00 3IEKTPOHHBIX dDdekTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX M MEXaHHU3MaX PEaKIIHii.

Ocoboe 3HayeHHEe UMEET TO, YTO Ha COACpPKAHHE KypCOB XUMHUU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSIHUE CMEXHbIE IIpeaMeThl. Tak, Hanpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUe OYyayT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpelMeTa B JaHHOM Ccllyyae aklEeHT OyJeT ciaenaH Ha OOIIHOCTb



METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHH B XUMUU U B (PU3KKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopust B (U3HKE), 3aKOHBI COXPaHEHUS
Maccbl M DHEPIHM, 3aKOHbl TEPMOJMHAMUKH, 3JEKTPOJIHM3a, IPEICTABICHUS O
CTPOECHHUU BEILLECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeaAMETa Uil KIIACCOB XMUMHKO-
Oouonornueckoro npoduist OONBLINKN yAENbHBIM Bec OyIeT MMETh OpraHHYecKas
xumusi. B aTOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTb it Oosee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBbI, B COCTaB KOTOPOW BXOJIAT, K MPUMEPY, TaKue
CTPYKTYpPHBIE KOMIIOHEHTBI, KaK JUIOUABL, OCJIKH, YTIIEBOAbI, HYKIECHHOBBIC
KUCIOTHI U Apyrue. [Ipy 3TOM 3HaHUA O COCTaBe M CBOMCTBAaX MPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIIy>)KAT OCHOBOM I HW3y4YEHUS
CYILIHOCTH HpoLeccoB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOLIEHAYYHBIX METOJOB MTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HaHUU H3y4YeHHE MpenMera «XHUMHs» Ha yriayOJE€HHOM YpOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SX C YYEOHBIMH TMpEAMETaMH, BXOISAIIMMU B COCTaB
npeaMeTHbIX oOnacteit «EcTecTBeHHO-HayuHble NpenMeTb», «MaTemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenuun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpeAHEro olmiero oopasoBaHus (Ha 0a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha yrayOJIEHHOM YypOBHE H3yuY€HHUs MpeaMeTa Mpeanojaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MaTepUaIbLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poiu B oOecriedyeHUuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpoOseM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEIMLIMHBI, CO3JaHUU HOBBIX MaT€pHUaOB, HOBbIX UCTOYHUKOB SHEPTUH, B
00eCreYeHnn palMOHaIbHOTO MPUPOJONOIb30BaHUSA, B (POPMUPOBAHUHU
MHUPOBO33pEHUsI U OOIIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTHUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpefe;

e OCBOCHHME CHCTEMbl 3HAHWM, JIEKAIMX B OCHOBE XHMHUYECKOMN
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
MOHATUN, 3aKOHOB U TEOPUM XHMHUHU, COBPEMEHHBIX IPEIACTABICHUU O



CTPOCHMM BEIIECTBA Ha pPa3HbIX YPOBHSIX — aTOMHOM, HOHHO-
MOJIEKYJISIPHOM, ~ HaAMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IMPOTEKaHHsI XUMUYECKUX peakuui, o
XMMHUYECKOM PaBHOBECUH, PACTBOPAX U AUCIIEPCHBIX CUCTEMAaX, 00 00IIuX
HAYYHBIX MPUHIUIIAX XUMHUYECKOTO TPOU3BOICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN 71 OOBSICHEHUS
KITIIOYEBBIX MW U MPOOJEeM COBPEMEHHON XWMUH, IJISI OOBSICHEHUSA W
IPOrHO3UPOBAHMS SIBJICHUN, UMEIOUINX €CTECTBEHHO-HAYYHYIO MPUPOLY;
I'PaMOTHOI'O pPELIEHUs MPOOJIEM, CBI3aHHBIX C XUMUEH, IPOTHO3UPOBAHHUS,
aHaJIn3a U OLICHKH C TIO3ULMH 9KOJIOTrMYECKON O€30MMacHOCTH MOCIEICTBUI
OBITOBOI M MPOU3BOACTBEHHON JE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMHYECKUM  TPOW3BOJCTBOM, HCIOJB30BAaHUEM U  TepepaboTKOM
BEILECTB;

yrayOJeHue  TpEeACTABICHMM O  HAy4HbIX  METOJax  IO3HaHuS,
HEOOXOJUMBIX Ji1 NPUOOPETEHHS YMEHUN OpPUEHTUPOBATHCA B MHUPE
BEUIECTB U OOBACHEHUS XUMHYECKHX SBJICHUH, HMEIOLUIUX MECTO B
IpUPOJIE, B MPAKTUYECKOM JIEATEIBHOCTH U MOBCEIHEBHOM KU3HHU.

B nnane pcaiM3anuu IMCPBOOUCPCAHBIX BOCIHHUTATCIIbHBIX W Pa3BHBAIOIINX

(GyHKIIUN 1IEJOCTHOM CHUCTEMBI CpeAHEro oOIero o0pa3oBaHUs MPU U3YUYCHUHU

npeaMera «XuUMHS» Ha  YyIIyOJI€HHOM YpOBHE OCOOYI0  aKTyallbHOCTh

IIPUOOPETAIOT TaKUE LIEJU U 334U, KaK:

BOCIIUTAaHWE YOEXKIEHHOCTH B T[IO3HABAEMOCTH SIBJICHHI TPUPOJIBHI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B O0OJIACTU TEOPETHUECKUX U
MPUKIAAHBIX HCCIIEIOBAHUNM B XWUMHUHU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHMTAaHWIO  HAa  OCHOBE  YCBOCHHUS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoOCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIJIOBHUIO YCTIEIITHON MPOo(decCHOHATBLHON U 00IEeCTBEHHOU IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBI0 M TIOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMHpOBaHWE YMEHUH M HAaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHUS,
pPa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbl, TPHUOOPETEHUE OMBITA OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIIbHOCTH.



OO1ee 4ynca0 4acoB, MPEAYCMOTPEHHBIX [Tl U3YUCHHUS] XUMUU HA yTIyOJIeHHOM
ypOBHE cpeaHero oobiero oopasoBaHusi, coctasiser 136 yaca: B 10 kinacce —68
yacoB (2 yaca B Hezieno), B 11 kimacce — 68 yacoB (2 yaca B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

OPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHUYECKON XUMHUMH.

[IpenMer W 3HAaYEHHWE OPraHUYECKOM XHMMHUHU, MPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHMHEHHMIA.

DNEeKTPOHHOE CTPOEHUE aroma Yriepojia: OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToMa YIJIepojia. XHUMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOUTaneil, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O cBOOOAHOM paaukaie, HykiIeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYpPE MOJEKYJ. 3HAUEHHE TEOPUU CTPOCHUS
OpraHMYEeCKUX COequHEHUH. MoeKkyaspHble W  CTPYKTYpHBIE  (OPMYIIBIL.
CrpykrypHble (OpMYJIBI  pa3lIMUHBIX BHUJIOB: pa3BEpHyTas, COKpaIlIEHHAs,
ckenetHass. M3omepus. Buabl u30Mepuu: CTPYKTypHas, MNPOCTPAaHCTBEHHAS.
DOnekTpoHHbIe 3PPEKThI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o knaccupukamu oOpraHuyeckux BemiecTB. [loHaTtue o
dbyHkunoHagsHOM rpymnme. ['omomnorus. "'omonoruueckue psiapl. Cucremarudeckas
HOMeHKNaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHaiibHbIE Ha3BaHUSs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

DKCIEpUMEHTAIbHbIE METOJIbl M3YyYEeHHUS BEIIECTB W HMX IPEBpaICHUN:
O3HAKOMJICHHE C O00pa3laMy OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIbBITHl MO MPEBPAIICHUID OPraHMYE€CKUX BEIIECTB IPU HATPEBAHUU
(myaBrneHue, OOYTJWBAaHWE W TOPEHHE), KOHCTPYUPOBAHWUE MOJEICH MOJEKYI
OpraHUYECKUX BEIECTB.

YriaeBoaopoasl.

Aunkansl. ["'omosiorudeckuil psiji aakaHoB, oOmas GopMyina, HOMEHKIIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKAHOB, SP -



rUOpUIU3aNKsl aTOMHBIX opOuTaneil yriepojaa, o-cBs3b. dusmyeckne cBOHCTBA
aJIKaHOB.

XWMUYECKHE CBOWCTBA AaJKAaHOB: PEAKIMU 3aMEUICHUS, HW30MEPHU3ALNH,
JETUAPUPOBAHUS, IUKIN3ALNHU, TUPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienue o
MEXaHHU3ME PEaKIi pauKaJIbHOrO 3aMEILICHHUS.

Haxoxpaenue B npupojae. CriocoObl MOTyYEHHS U TPUMEHEHHE AJIKAHOB.

[Muknoankanel. O6mas ¢popmMyia, HOMEHKIATypa u uzomepus. OcodbeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (I[UKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOTIEHTAH, IMKJIOTEKCaH) HUKIOaIKaHOB. CrocoOObl MOJyYEHUS U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankensl. ['oMosiornueckuil psii ajJkeHoB, oOmas (hopmyiia, HOMEHKJIATypa.
DNeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT AalKeHOB, Sp°-
rudpuan3aius aTOMHBIX OpOuTaned yriepoja, 6- U m-CBsi3U. CTPYKTypHas u
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XUMUYECKUE CBOMCTBA: PEaKI[MU MPUCOCTUHEHHMS, 3aMEIICHUS B O-TIOJIOKECHHE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIEe peakiuy Ha IBOWHYIO CBsI3b. CrOCOOBI MOMYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankaauensl. Knaccudukanus ankaaueHOB (CONPSsKEHHBIC, U30JIUPOBAHHEIE,
Kymyauposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
CONPsHKEHHBIX TUeHOB. CrIOCOOBI MOTYyUYECHHS U TPUMEHEHHE aJIKaIUCHOB.

Anxunbl. ['oMonoruueckuii psiji alKMHOB, 0011ast Gopmysia, HOMEHKIIATypa U
U30MeEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUMU  MPUCOCAUHEHUS, JUMEpU3AlUUU U
TpUMepHU3aluu, okuciaeHus. KucioTHele CBOWCTBA AJIKHHOB, UMEIOIINX KOHIIEBYIO
TPOHHYIO CBsI3b. KauecTBEHHbIE peaKIMu Ha TPOUHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaThdeckue YriieBoJopoasl (apeHsl). ['omosoruueckuii psiji apeHoB,
oOmrast hopMyIia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJIbl OeH30ma. DU3MYECKHE CBOMCTBA apeHOB. XHMHUYCCKHE
CBOMCTBa OEH301a ¥ €T0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIBIIEC U
YTIEBOAOPOJAHOM pajuKalie, pPeaklMd NPUCOCAUHEHUSI, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JJbHOM KOJbIIE Ha MPUMEPE AJKWIBHBIX PAJUKATIOB, KapOOKCHUILHOM,
THAPOKCUILHOM, aMHHO- W HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOeHHOCTH



XUMUYECKUX CBOUCTB cTupota. [lomumepusanus ctuposna. CriocoObl OTydeHHS U
MIPUMEHEHUE apOMATUYECKHUX YTIIEBOIOPOJIOB.

[Tpuponnsiii Ta3. [lonmytHbie HedTAHBIC Ta3bl. HepTh 1 €€ nmpoucxoxaeHue.
Kamennslif yrosib 1 npoayKTsl ero nepepadorku. Crocoosl nepepaboTku HeTH:
MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, X TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTnUecKas CBSA3b MEXKAY Pa3TUUYHBIMU KJIACCAMU YIJIEBOJOPOIOB.

DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJHBIX YIIJIEBOIOPOAOB. Peakiuu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIlY, HHUTPOrPYIIY, UAHOTPYIIILY,
aMuHOrpymniy. JlelicTBue Ha TraJOTreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa miénouyn. B3amMoaelcTBUE NUTallOr€HalKaHOB C MAarHWE€M WU IUHKOM.
[Tonsitue 0 METAJIJIOOPTaHUYECKUX COCIMHECHUSAX. Hcnons3oBaHue
rajoreHNPOU3BOAHBIX VYIJIEBOJOPOJOB B OBITY, TEXHUKE U TPU CHUHTE3E
OPraHUYECKUX BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
u3ydeHue (U3MYECKUX CBOMCTB YIJI€BOJOPOJIOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (0OecIBeYMBaHUE OpPOMHOW WIIU
WOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kajihs, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kadyecTBeHHOEe OOHapyKeHUE
yIJIepola YW BOAOPOJIa B OPraHUYECKUX BEHIECTBAX, IOJYYECHHE OTHUIICHA H
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey,
oOpa3liaMy  IUIaCTMAacC, KaydyKoB M PE3WHBI, MOJCIUPOBAHUE MOJEKYI
YIJIEBOAOPOIOB U TaJIOT€HIIPOU3BOJAHBIX YIJIEBOIOPOIOB.

Kucaopoacoaep:xammue opraHn4ecKue COeJUHEHHS.

[IpenenbHbie OAHOATOMHBIE CHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W JdTaHoda). ['oMonorumdeckuil psan, obmas Qopmyna, H30MepHs,
HOMEHKIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CIUPTOB. BOJOpO/HBIE CBI3M MEXKIY MOJIEKYJIaMUA CIHPTOB.
XUMHUUYECKHE CBOMCTBA: PEAKIMU 3aMELICHUS, ACTUApATallud, OKHUCJICHHUS,
B3aMMOJICHCTBUE C  OpPraHMYECKUMHU W  HEOPraHMYECKUMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrmocoObl MOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHbi€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. Ddusnueckue u
XMMHUUYECKUE CBOMCTBA: pEAKIUH 3aMEIICHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMHU
U HEOPraHWYECKUMHU KHUCIOTAMH, KayeCTBEHHAas peakluss Ha MHOTOATOMHBIE



cnuptel. [IpencraBieHne o MexaHU3Me pPEAKIMN HYKICO(PHUILHOTO 3aMellleHusl.
HeiictBue Ha opraHu3m 4enoBeka. CrnocoObl TOMy4YeHUS] W [PUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHHME MOJEKYNBl, B3aUMHOE BIIMSIHUE THUIPOKCOTPYIIIBI U
oenszonpHOrO sigpa. dusmueckue cBoicTBa (Penona. OCoOEHHOCTH XUMHUYECKUX
cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osryueHus: U mpuMeHenue gperomna. GeHonpopmaabaeTuaHas CMOJIA.

KapOoHWIbHBIE COETUHEHMS — ATIBAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpynmnbl. ['oMOJIOTHYECKUE Psilibl alIbJETUI0B U KETOHOB, 00IIas
dopMyna, uzomMepuss U HOMEHKIaTypa. Du3nMueckue CBOWCTBA aNbAETUIOB U
KETOHOB. XMMHYECKHME  CBOMCTBA  QJIBJIETMAOB U  KETOHOB:  pPEAKLUHU
npucoennHeHns. OKHUCIIEHUE albJAEeru0B, KAUECTBEHHBIE PEAKLIMHA Ha aJIbJIETUBI.
CriocoObl IOJTy4EeHHS U IPUMEHEHHE albJETHJI0B U KETOHOB.

OAHOOCHOBHBIE TpeAEbHbIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIatypa. @u3nueckre CBOMCTBa
OJTHOOCHOBHBIX MpEJENbHBIX KapOOHOBBIX KHUCIOT. BogoponHble CBS3M MEXIy
MOJIEKYJIaMHU KapOOHOBBIX KHUCJIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHbBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
OcoOEHHOCTM CBOMCTB MYpaBbUHON KUCHOTHL. [lloHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M aPOMATHUECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJbMUTHHOBAs, OJEUHOBAs, JIUHO.EBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl OMyYEHUsS! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Crnoxuble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUsS H
HOMEHKJIaTypa. DPuU3nUeCKue W XMMHUYECKHE CBOMCTBA: THAPOJHU3 B KHUCIOH U
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3nvecKkue 1 XMMUYECKHUE CBOMCTBA KUPOB: TUAPOIIU3 B
KHUCIJION U 11enoYHou cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HEIPENENIbHBIX )KUPHBIX KUCIIOT. JKHUpBI B IpHUpoIE.

MBL14 Kak COJTM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE JIeHCTBUE.

OOwas xapakrepucTthka yriaeBoaoB. Kiaccudukanus yrieBoaoB (MOHO-, H-
U rnonucaxapuisl). MoHocaxapuibl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA U HaxoxkaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHOM
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. Jlucaxapuasl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ uaponus



nucaxapunoB. Haxoxaenune B mpupone u npumenenue. [lommcaxapuapl: kpaxmadn,
INIMKOTEH W Hemnono3a. CTpoeHre MakpoOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HEeJUTr0J03bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIIOJI03bl. XUMHUYECKHUE
CBOMCTBAa Kpaxmaja: THApPOJIN3, KaYeCTBEHHas PEeakius ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA ILIEJUTIOJIO3BbI: TUIPOJIN3, TOMydyeHue 3PupoB lemtono3sl. [lonstre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBII HIENK).

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX IPEBPALLICHUM:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aUMOJCHCTBUE ITAHOJA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHUPTA B ANBJIETU] HA PACKAIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), KAaYECTBEHHbIE pPEAKUUU Ha albAEeTUIbl (C THUIPOKCHUIAOM
nuammuHcepeopa(l) wu  ruppokcumom  meau(ll)), peakuus raunepuHa €
ruapokcuiom Meau(ll), xumuyeckue cBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ ruapokcuaoMm meau(Il), B3aumoneiicTBue
KpaxMaJla ¢ MOJIOM, PEUICHUE JKCIIEPUMEHTANBHBIX 3a/1ad 10 TeMaMm «CIupTel U
denonb», «KapooHoBbie KUCTOTHI. ClIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKue CoeAuHEHM.

AMMHBI — OpraHUYecKue MPOU3BOJHBIE amMMuaka. Knaccudukainus aMuHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHbBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoennie MoJieKys, oOmas (opmyia, U30Mepusi, HOMEHKIATypa U (pU3HYECKUE
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJACHCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKuiaMMOHHS.

AHWIMH — TPEACTAaBUTENb AaMUHOB apoMaruyeckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPYyNN aTOMOB B MoJieKyJie aHwiInHA. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHmiInHA. KauecTBeHHble peakiuu Ha aHwIMH. CriocoObl
MOJIyYeHUs] M NpUMEHEeHHe anudarnyeckux aMuHOB. [lonmydyeHue aHwiIMHA U3
HUTPOOEH30a.

AmuHokuciotel. HoMenknatypa u nzomepus. OTAenbHbIE TPEACTABUTENHN O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCMHEHHUM, peakuus MOJMKOHACHCAllUU, oOpa3oBaHME MENTUIHOW CBS3M.
buonornyeckoe 3HayeHNe aMUHOKHACIOT. CUHTE3 U THIPOJIN3 MENTHIOB.

benku kak npupoaHsie TonuMmephl. IlepBuuHasi, BTOpUYHAs M TpETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIMU3, JCHATypalus,
KaueCTBEHHbIC PEAKIINU Ha OCJIKHU.

DKCIIEpUMEHTAJIbHBIE METOJbl H3Y4YEHHsS] BEUIECTB W HX MPEBpAICHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypalus OEIKOB MPU HArpEeBaHWH, IIBETHHIC



peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3oTcofepkallue ~ opraHuyeckue — coeauHeHus’» U «Pacmo3zHaBaHue
OpPraHUYECKUX COCAUHEHUMY.

BbicokoMouieKyJIsIpHbIE COeTMHEHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIMU, CPEIHSSI MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHECHUM —
MOJIMMEPHU3ALINS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Mmatepuansl. [lmacTMacchl  (MOAMATUIICH, TOJUIIPOIIMIIEH,
MOJIMBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJIMdTUIICHTepePTanar). Y THUiIn3alus 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE Kay4qyKu
(OyTaaeHOBBIN, XJIOPOMPEHOBBIN, U30MPEHOBBIN) U CUJIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHble (XJIONOK, MIEPCTh, MIETK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsl CHEIUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJIap,
AIIEKTPOIIPOBOIAIIME TTOJIMMEPHI, OMOpasiaraeMble MOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE C 00pa3laMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KaydyyKOB, pEIICHUE HJKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3anaun.

Haxoxnenue MomnekyiasipHOd ¢GOpMysbl OPraHMYECKOTO0 COCAMHEHHS TI0
MAacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJICKYJISIPHON  (pOpPMYJIBI OPTaHMYECKOTO0 COEAUHEHHS 1Mo Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (opMyIibl
OpraHUYECKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKMX CBOMCTB WJIM CIIOCOOOB
MOJIYYEHHUsI, OMpeeleHue JO0JU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHUYECKHU
BO3MOHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MeXXIpeaAMETHBIX CBSI3€U MPU U3YYEHUU OPTraHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAyYHBIX TIOHATHH, TaK W TIOHATUH, TPHUHATBIX B OTACIBHBIX TIPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kilaccuukaius, HAOIIOICHUE, H3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.



®usuka: Marepus, aroM, JJEKTPOH, MPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM YpPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlleCTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHHUIIBI HU3MEPEHUsS, CKOPOCTb, SHEPIus,
Macca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owocdepa, MeTaboIH3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA U TeTEpOTPO(PHBIA THIT TUTAHUSA, OpOXKEHUE,
dboToCcUHTE3, HbIXaHWe, OENTKHW, VYIJIEBOIbI, JKUAPBI, HYKICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadus: mose3Hbie HCKOMaeMbIe, TOILIUBO.

TexHoJIOTusA: THUIIEBbIE MPOAYKTHI, OCHOBHI PaIllMOHAJIBLHOIO IHUTaHMUS,
MOIOIIIME CPEJICTBA, MATEPHAJIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KITACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckue OCHOBbI XMMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKU 3nemMeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (s-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIIEKTPOOTPHUIIATEIILHOCTb.

[Iepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEepUOAMYECKOTO 3akoHa U llepronnueckoil cucTemsl
XAMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CIOXHBIX BEHIECTB IO TpynmaM MW NOepuojaM. 3HAYECHUE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuMHUeCcKass CBsI3b. BHIBI XMMHYECKON CBSI3U: KOBAJECHTHAsl, WOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JauHa cBsA3U. l1oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBA3U. KparHeie cBa3u. Bonpopoanas cCBs3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

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



[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JHUraHlbl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUN.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonsitue o nucnepcHbix cucteMax. MctuHHable pacTBOpEl. [IpencraBinenue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIICHTPAIIUA PaCTBOPOB:
MAacCOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJSIPHAs KOHIEHTpauus. Hacelenusie u
HEHACBIIIEHHBIE PACTBOPBI, paCTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBUATIBHBIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPTraHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XAMHUHU. 3aKOH COXPAHECHUSI MACChl BEUIECTB; 3aKOH COXPAHCHUS W NPEBPALICHUA
SHEPIUM MPU XUMUYECKUX peakiusax. TennoBbie 3p(HEKThl XUMUYECKUX PEaKIU.
TepMoxuMuYeCKre ypaBHEHUS.

CKOpOCTh XMMHYECKOM peakIiluy, €€ 3aBUCUMOCTh OT Pa3IuYHbIX (HaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIE peakiuu. Katann3 u kaTannu3aTtopsl.

OOpatumMbie U HEOOpaTHUMbIEC peakIMu. XuMU4Yeckoe paBHoBecue. KoHncranTa
XAMHUYECKOTO paBHOBeCHUA. DakTOpbI, BIMSIONIME HA IOJOKEHUE XUMHUYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIICHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuyeckass aucconuanus. CulbHblE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIIOTHAs, HEUTpasibHas,
nienoyHas. Bomopoansiii mokaszarens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBHUTEINb. [IpolecChl OKHUCIEHUST W BOCCTAHOBJICHUS.
BaxHelme OKUCAUTENM W BOCCTAaHOBUTENU. MeETON 3JIEKTPOHHOro OajaHca.
DIJIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUEe NEepOKCUZa BOAOPOJAAa B TMPUCYTCTBUM KaTajlW3aToOpa, MOJEIH
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeiesieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHIAWKATOPOB, HW3YYEHUE BIIMSHUSA PA3JIAYHBIX
(akTOpOB Ha CKOPOCTh XHMHUYECKOW pEaKIUM U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHS.

Heopranuuyeckass xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckor cucreMe XUMHYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUS WX aTOMOB. Du3nuecKue



CBOMCTBa HEMETAJUIOB. AJJIOTPONUS HEMETAJUIOB (HAa MPUMEPE KHUCIOPOJA, CEPBI,
dbocdopa u yraepona).

Bonopoa. Ilomydenue, ¢uznueckue M XUMUYECKHE CBOMCTBA: pPEAKIMHU C
METallaMM M HEMeTaJUlaMH, BOCCTaHOBHUTENIbHbIE CBOMCTBA. [ HIpuibL
TonIMBHBIE ATIEMEHTHI.

["anmorensl. Haxoxxnenue B mpupone, CoOcoObl MONydeHUs, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. ['aioreHoBOaOpoAbl. BaxkHelme KUCIOpoACcoIepKallne
COEMHEHHsI TayoreHoB. JlabopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOTYYEHUS
rasioreHoB. [I[ppuMeHeHne rajioreHoB U UX COeTMHEHUM.

Kucnopon, o3oH. JlabopaTopHble U MNPOMBILIUICHHBIE CIIOCOOBI MOMYyYEHHUS
kuciopona. Ouznyeckue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOopoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxnenue B Tpupojie, CIOCOOBI MOJMydYeHUs, (uU3UUeckue u
xumuueckue cBoiictBa. CepoBogopona, cyiabduasl. Oxcun cepsi(IV), oxcun
cepol(VI). CepHucras u cepHas KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KHUCIIOTHL. [IpuMeHeHue cepsl U €€ COeTNHEHNN.

A3zor. HaxoxneHnue B mpupojie, CHOCOOBI TMOJMy4YeHUs, (UUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAas
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHue azoTa
U €r0 COeTMHEHHI. A30THbBIE yIOOPEHHUS.

®ocdop. Haxoxnenue B mpupoje, CIOCOObl MOTydeHHs, (PU3UYECKUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHenuil. Pochopubie
ynoOpeHus.

Yrinepoa, HaxoXIeHHWE B NOpUpoje. AJUIOTPOINHBIE  MOJIU(DHUKAIUY.
duznueckne W XUMHYECKHE CBOMCTBA MPOCTBIX BEIIECTB, OOpa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yrinepona(IV), yroiapHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCTHIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COEIUHECHUM.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOSydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcup kpemuus(IV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHeHue KpeMHUs U ero coequHeHnil. CTeKs0, ero NoJy4eHue, BUJIbl CTEKIIA.

[Tonoxenne metamsioB B Ilepuoguueckon CUCTEME XMMHUYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHUS JJIEKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOmue
¢busnueckue cBorcTBa MeTamioB. IIpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CmuiaBel METANIOB.



DNEeKTPOXUMHUUYECKUNH psAn  HampspDkeHuid metauioB.  OOmme  crnocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIHs, MAPOMETAITYPIus,
anekTpoMetaiutyprusi. [lonarue o xoppo3uu MeramwioB. CrnocoObl 3alIUThl OT
KOPPO3UHU.

OOmas xapakrepuctuka MeTamioB [A-rpynmnsl [lepuonnyeckoil cucTeMsl
XUMHUYECKUX DJJeMeHTOoB. Harpuiti u kamuii: mnonyuyeHue, (¢(UMYECKUE U
XUMHYECKUE CBOWCTBA, IPUMEHEHHUE IIPOCTHIX BEIIECTB U UX COCINHEHUM.

OOmas xapakrepuctuka MetaioB IIA-rpynmer Ileproguyeckoil cucTemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlblUui: TOJydyeHHue, (QU3NYecKhe u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE INPOCTHIX BEIIECTB M HUX COECAMHEHUHU.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AJroMuHU: noydeHue, pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIeCTBA M €ro coeAuHeHud. AMdoTepHbIe CBOWCTBA OKCHUAA U
TUAPOKCUIA ATIOMUHUSA, TUAPOKCOKOMILIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeETauioB NoO004HbIX noarpynn (b-rpymnm)
[leproandeckor CUCTEMBI XUMUYECKUX HIEMEHTOB.

duznyeckre U XMMAYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKcuasl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarsl, UX
OKHCIIUTENIbHBIE CBOMCTBA. [lonyueHnne u npuMeHeHne xpoma.

Ou3nyecKne W XUMHUYECKHE CBOMCTBA MapraHla M €ro COCIUHEHUM.
Baxwnelimme coenunenuss wapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckrue U XMMHUYECKHE CBOMCTBA JKejie3a U ero coequHeHuii. OKCHIBI,
ruapokcusl U conu xxeneza(ll) u xenesa(Ill). [Tomyuenne u npuMeHeHue xemne3a
U €ro CIUIaBOB.

DOU3NYECKUE U XUMUYECKUE CBOMCTBA MU U €€ coennHeHuu. [loyuenue u
MIPUMEHEHUE MEJU U €€ COCUHEHU.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa ¥ THIPOKCH/IA [IMHKA, THIPOKCOKOMIUIEKCHI IUHKA. [I[puMeHenHne
IUHKA U €r0 COeIUHCHUH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
u3ydyeHrue oOpa3loB HEMETAJUIOB, TOpeHHe cepbl, Gocdopa, xene3a, MarHus B
KHUCIIOpOZE, M3y4YeHHE KOJUIeKIMH «Metajuibl M CIUIaBbD), B3aWMOJEUCTBHE
HIEJIOYHBIX M IIETOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), B3aUMOJICHCTBUE LIMHKA M Kejie3a C pacTBOpaMU KHUCIOT U
HIEJI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOAOPOJA
M KaTUOHBI METAJUIOB, B3aUMOJECHUCTBUE THAPOKCHUIOB ANIOMUHHS U LHMHKA C
pacTBOpaMM KHCJIOT U LIEJIOYEH, PELIEHUE IKCIIEPUMEHTAIBHBIX 33/1a4 I10 TeEMaM



«Tanorensry, «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«Mertasibl MIaBHBIX TOATPYII», «MeTaibl TOOOYHBIX MOATPYIIID.

XuMHSA U KM3Hb.

Ponb xumuu B o0ecriedeHun yCTOMUMBOIO pa3BUTHA denoBedyecTBa. [lonstue
O Hay4YHBIX MeETOAAaxX IIO3HAHUS M METOJMOJOTMHA HAY4YHOIO HCCIIEIOBAHUS.
HayuHble TpyUHIMITBI OpraHu3aliy XMMUYECKOTO Npon3BoACTBa. [IpombinieHHbIE
CHOCOOBI MOTYYSHHs BaXKHEHIIIMX BEIIECTB (HA MpUMeEpEe MPOU3BOJICTBA aMMHAKa,
CEpHOM KHUCJIOThI, MeTaHoJa). [IpoMbIIeHHbIE CITOCOOBI MOIYYEHUS! METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHUE OKPYKAKOWIEH Cpelbl U €ro MOCIEICTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPreTUUECKO 0€30MacCHOCTH.

Xumuss ¥ 3I0pOBbE UenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XuMun B pa3BUTHU MEIULIUHBL.

XuMus TUIIYA: OCHOBHBIE KOMIIOHEHTBI, MUILEBbIE N00aBKU. Pojib xuMuu B
oOecIieueHUH ITUIIEBOI OE€30IIaCHOCTH.

KocMmernueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [lpaBuna
0e30MacHOr0 MCIOJIb30BaHUSl TpenaparoB OBITOBOM XUMHHM B TOBCEIHEBHOMN
YKU3HU.

XuUMHSI B CTPOUTENBCTBE: BAKHEUIIINE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
0eTOH).

XuMus B CEJILCKOM X03sicTBe. OpraHndyeckre 1 MUHEpaIbHbIE YI00OpEHUS.

CoBpeMEHHBIE KOHCTPYKLIMOHHBIE MAaTE€pUalibl, KPACKH, CTEKJIO, KEPAMHUKA.
Marepnainsl 1t 35eKTpoHUKU. HaHoTeXHONOTMA.

PacuérHble 3anaumn.

Pacuétei: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIeCTBa, Macce WIM 00BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) IMPOIYKTOB PEAKIMH, €CIIU OJHO W3
BEILIECTB HMMEET MpUMecH, Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOIYKTa
peaKkIuu, €CIM OJHO W3 BEIIECTB JAaHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH pPacTBOPEHHOTO BENIECTBA, MACCOBOM JOJMA H MOJIAPHOU
KOHIICHTpPAIIMM BEUIECTBA B PACTBOpE, MTOJM BbIXOJA IMPOAYKTAa PEAKUUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBA3€H Tpu  WU3ydyeHWH oOmed u
HEOPraHUYECKOM XMMHM B 11 Kilacce OCylIECTBIIIETCS YEpE3 MCIOJIb30BAHUE KAK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITHH, TPUHATHIX B OTACJIBHBIX
IpEAMETax €CTECTBEHHO-HAYYHOT'O IIUKJIA.



OO1ue ecTecCTBEHHO-HAYYHBIE IOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIOTE3a,
TEOpHsl, 3aKOH, aHAJIW3, CUHTE3, KiIacCHu(PUKaIUs, MePUOIUIHOCTh, HAOIIIOICHUE,
HU3MEpEHHE, SIKCIIEPUMEHT, MOJIC]Ib, MOJICIIMPOBAHUE.

®dusrka: Marepus, MHKPOMHP, MaKpOMHpP, aTOM, OJJICKTPOH, IPOTOH,
HEHUTPOH, NOH, U30TOIBI, PATUOAKTHBHOCTD, MOJICKYJIa, SHEPTETUICCKHI YPOBEHD,
BEILIECTBO, TEJNO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBA, HJACAIbHBIN Ta3,
(du3HYECKUEe BEITMYNHBI, ¢IMHALIBI H3MEPEHUs, CKOPOCTh, SHEPTHS, Macca.

buonorus: kieTka, opraHus3M, 3KOCUcTeMa, Onocdepa, MeTaboIu3M, MaKpo-
U MUKPODJIEMCHTHI, OCJIKH, JKUPBI, YTICBOABI, HYKIICHHOBBIC KUCIOTHI, ()EPMECHTHI,
TOPMOHBI, KPYTOBOPOT BEIIESCTB U IMTOTOK YHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MUHEpAJIBI, TOPHBIC ITOPOJIbI, TOJIC3HBIC MCKOTAeMbIe, TOILIUBO,
pPECYPCHI.

TexHOJNIOTHs: XUMUYECKasi MPOMBINIICHHOCTh, METAJUTYPTHUs, CTPOUTEIbHBIC
MaTepHabl, CEIbCKOXO3IUCTBEHHOE MPOU3BOACTBO, MHUITIEBAs TTPOMBIIIUICHHOCTD,
dapmareBTHIECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX
IIperapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB, d3JCKTPOHHAs
IIPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIETI'O OGPA30OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHUCTEMHO-ACSITEILHOCTHBIM IMOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMeTa «XHUMHS» Ha YpPOBHE CPEIHErO
oOmiero o0pa3oBaHUs BBIICICHBI CIICAYIONIME COCTABISIONIAC: OCO3HAHHE
OOyJalomMUMHUCA POCCHUMCKONW TPaXKTAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOOTIPE/ICTICHUI0; HAIMYME MOTHUBAITUU K
0Oy4YeHHI0; TOTOBHOCTH M CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS
NPUHATHIMK B OOIIECTBE TMpaBWIaMH M HOpPMaMU TIOBEJEHHUs; HaJIU4ue
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH 1IE€JIU U CTPOUTH
JKU3HCHHBIC TIJIaHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSA MpeAMETa «XHUMHSI» OTPAKAIOT
c(hOpPMHUPOBAHHOCTh OIBITa II03HABATEILHOM M TPAKTUYECKOW JIESATEIHLHOCTH
oOydJaromuxcs B MPOIIeCCe peain3aliii 00pa30BaTeIbHON eI TCIIBHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUA IIpeaMeTa «XUMHUS»  OTPaXaroT
c(hOpPMHUPOBAHHOCTh OIIBITA II03HABATEILHOM M TPAKTUYECKOW JESATEIHbHOCTH
oOyyJarommxcsi B MpOIEcce pean3aluu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCJIC B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHUS 00YYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00SI3aHHOCTEH,
YBOKEHUSI K 3aKOHY W IIPABOIOPSJIKY;

MPEJICTABJACHUS O COIMAJIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEHICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlau, BHITTOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMaTh M NPUHUMATh MOTHUBBI, HaMEpPEHHUs, JIOTUKY U
apTyYMEHTBI JPYTUX IIPU aHAJIU3€ PA3IMYHBIX BHJIOB YU4SOHOH AEATEILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTE€YECTBCHHON XMMUH;

YBOKEHHUSI K TIPOIIECCY TBOPYECTBA B 00JIACTHM TEOPUU M TMPAKTUYECKOTO
MPUJIOKEHUSI XHWMHH, OCO3HAHUSI TOTO, YTO JaHHBIE HAYKH €CTh pe3yJbTar
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;



MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanu3e WHQOpMaAILMU O MEPEAOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJICHUE M TOCTYIKH CBOMX TOBAPHILEH C
MO3UILIMIA HPABCTBEHHBIX U MPABOBBIX HOPM MU C YU4ETOM OCO3HAHUS MOCIEACTBUI
MOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOoro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMY U
MICUXUYECKOMY 370POBbIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOI AEATEIbHOCTH;

MOHUMAHUSl [EHHOCTH TPAaBWJI HMHIUBUAYATBHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOIIUX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUSI TMOCJIEICTBUI W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NeSATEeTbHOCTH, OOINECTBEHHO TIIOJE3HOM, TBOPYECKOW U  JPYrux BHUAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YyacTHE B PEIICHWH MPAKTUYECKUX 3aaad
COI[MAILHOM HAMPaBJICEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY U3Yy4YEeHHUI0 Mpodeccuil pa3iuyHOTrO poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM TI0 XUMHUHU;

YBaXEHUS K TPYY, JIOASIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJIbHONW TPacKTOPHUH
oOpa3zoBaHus, Oyaymiei mpodeccuu W peaau3alud COOCTBEHHBIX JKM3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOIICHUS K MPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MIIE;



MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEeM, BIUSHHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIbHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNb30BAHUSA JOCTHXKEHUW XUMHH  JUIS
pELIEHHs] BOIPOCOB PAIMOHAIIBHOTO MPUPOAOTOJIb30BAHMUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BPEHN  OKPYKaKOIIEH
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBILLUICHUS, SKOJIOTHYECKON KYIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTHHU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PpPa3BUTHUA
HayKH ¥ OOIIECTBEHHOMN MPAKTUKU;

MOHUMAaHUsl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeacTaBiieHuss 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPHUPOIBI U YEIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHHM Ui COBPEMEHHOH
IUBUJIM3AUN: B €€ TYMAaHHCTUYECKON HAIPABICHHOCTA W BAXXHOW pOJIA B
CO37JaHMM HOBOW 0a3bl MaTepUaAbHON KyJIbTYpbl, B PEHICHUH TI00aIbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YJieHa
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MOJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MIPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeNlaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUAX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKOM NEATEIbHOCTH;



TOTOBHOCTU M  CHOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUI0 H
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaIbHOM
NEeSATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero o0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHBIC) O0IIeHayYHbIe MOHATHUS, OTpa)XKarouue
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa U CIHEHU(PUKY METOIOB MO3HAHUSA,
UCITIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
polecc, CUCTEMA, HayYHbIA (akKT, MPUHIMI, THUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCleA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

yYHHUBEpCaJbHble y4eOHbIE NEHUCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIE,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH M COITMATIBHOM KOMIETEHIIMN 00y4YaroInXCs;
CIIOCOOHOCTH oOyyJarommuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

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

ONPENEINIATh LENM ACATEIbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUU HUX
JIOCTUKEHUSL, COOTHOCUTD PE3YIbTAThI ACATEIBHOCTH C ITOCTABJIEHHBIMU LIEJISIMU;

WCIIOJIb30BaTh NPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIIJICHUS:
BBIJICIISITh XapPaKTEPHbIE MPU3HAKHU TOHSATUM W YCTAHABIMBATh WX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIOIINE TIOHSTHSI JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KiIacCHU(PUKAIMU BEIIECTB U
XAMUYECKUX PEAKIINM;



YCTAHABJIMBATh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXKIYy HU3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

IPUMEHSATH B MPOLIECCE MO3HAHUS UCIOJIb3yeMble B XUMUU CUMBOJIMYECKHUE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHU4yeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peaklMy — TMPU PElICHUU Y4YEOHBIX MO3HABATEIbHBIX M MPAKTHUUECKHUX 3aJ1ad,
MIPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS ISl BBISIBIICHHS XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIEA0BATEIbCKUE 1eCTBHS:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKkuu;

(GOopMyIMpPOBATh LIEJIN U 3a/1a4U UCCIIETOBAHMS, HCIIOJIb30BATh IOCTABICHHBIE
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJA0M
Ipolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pPe3ysbTar, (popMyInpoBaTh
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
JeSTEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METO/IOB [TO3HAHHS.

3) pa6oTa ¢ uHpopmMaIueii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COJACpIKaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpEACTaBIICHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYHBOCTb;

dbopMyIHpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbI MPU TOUCKE U
orObope wuHPOpMaLMKM, HEOOXOAMMOM [l BBINOJHEHHS y4eOHBIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

npUOOpETaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM,;



CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMy  TMpEACTABICHUS
uHpopmaruu (cxemsl, rpaduKu, JMarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMaIMeil: TpUMEHSATh MeXIpeaMeTHble ((pusnyeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKUC CPCACTBA HATTIATHOCTH.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBLIC yqeﬁmﬂe HeﬁCTBHH:

3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYXAaeMON TEMBI B XOJ€ TUaora u/uiu
JUCKYCCHUH, BBICKA3bIBATh UieH, (OPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJILHO BBINOJHEHHS IPEMJIOKEHHON 3a/1a4H;

BBICTYNIATh C MNPE3EHTAUUEN pe3yJbTaTOB I103HABATEIBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaIu3aluyd yueOHOro NpoeKTa, U GopMyIUpPOBATH BHIBOJIBI
10 Pe3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUHN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBHS:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, ONpenesis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBINIOJIHEHUH YYEOHBIX W HCCIEAOBATENbCKUX 3ajad, BbIOMpaTh HauOoliee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

MNPEAMETHBIE PE3YJIBTATBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbI IO XUMUHU Ha YriTyOJa&éHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIEero oOpa30BaHUS BKIIOYAOT CHEIU(PUICCKUC
JUIs yaeOHOTro npeaMeTa « XUMHUs HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUIMA
10 OCBOEHUIO, MHTEPIIPETAMU U MPEOoOpPa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
M0 TOJYYEHHUIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAHWW B PA3IMYHBIX YUEOHBIX



CUTyalusiX, a TAKIKC B PCAJIbHBIX JKU3HCHHBIX CUTyallUAX, CBA3dHHBIX C xumuen. B
nporpamMme IO XHMMHHM IPCAMCTHBIC PE3YILTAThI IIPCACTABIICHBI I10 TIoAaaM
HN3YyUCHU:I.

10 KJIACC

[IpenMeTHble pe3ylnbTaTbl OCBOCHHS Kypca «OpraHuueckas XUMUSI»
OTPAXKAOT:

c(OpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAUYEHHH OpPraHUYeCKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM AKOJOTHUYECKOM, IHEPTETUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3/IaHUU HOBBIX MAaTEpUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B obecrieueHun PalMOHAIBHOTO
PUPOOIIOIL30BaHUs, B (OPMUPOBAHWU MHUPOBO33PEHUS U OOIIEH KYJIbTYphI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBbBIO U IPUPOJIHOU CPEAE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUW, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATUS — XUMHUUYECKUM IJIIEMEHT, aTOM, SIAPO U DJICKTPOHHAs
oboylouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOEC W BO30YXKIEHHOC
COCTOSIHUSI aToMa, TUOpuau3aiisi aTOMHBIX OpOuTalnel, HWOH, MOJEKYyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTD, CTENIEHb OKUCJIECHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIUMOHATbHAS
rpynmna, pajgukai, CTpyKTypHble (Gopmynsl (pa3BEpHYThIC, COKpallIEHHbIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M TMPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKasl), H30MEpbl, TOMOJIOTUYECKUN PsJ, TOMOJIOTH, YTJIEBOIOPOIbI,
KUCJIOPOJI- W a30TCOJIECPKAIIME OPraHUYECKUE COEAUHEHUS, MOHOMED, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nmepuoamueckuit 3axkoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPTraHUYECKUX
BemiecTB A. M. ByTnepoBa, 3aKk0OH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpeBpalieHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHWUSI, JICXKAIIHE B OCHOBE
MOHMMAHUSI IPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUMN; MPEICTaBICHUS
O MEXaHM3MaX XHMHUYECKUX pEaKiui, TEPMOJUHAMUYECKMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN d(pdexThi, opueHTanTs! | u Il pona);
(haKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCITOJIb30BAHUU BAXKHEWIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  OPUHIMIAX  XUMHYECKOTO
MIPOU3BO/JICTBA (HA MpUMEpPE MPOU3BOJICTBA METAHOJIa, MEPEepadOTKU HEDTH);



c(hOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOUIUE MOHATHS IMPHU
OMMCAHUU COCTaBa, CTPOEHHUS U CBOMCTB OPTaHUYECKUX COEIUHEHHI;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

WCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJI COCTaBJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX W CKEJICTHBIX) (POPMYIT OPTaHUIECKUX
BEIIIECTB;

COCTaBJISAITh YPAaBHEHHS] XUMHUYECKUX PEAKIM U PaCKpbIBaTh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHMM  MOCPEACTBOM  COCTaBJICHUS
AJIIEKTPOHHOTO OajlaHca JTUX peaKlMi, peakluuii HOHHOTO oOOMeHa MyTEM
COCTaBJICHHUS UX IMOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;

M3TOTaBJIMBATh MOJICIN MOJIEKYJ OPraHUYECKUX BELIECTB JJIs WILUTIOCTPALIUU
UX XUMUYECKOTO Y MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAJJICKHOCTh H3YYCHHBIX
OpPraHUYeCKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINpeIeIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTUYECKOMN
HomeHkiatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BaHUS NJISI OTICIBHBIX
MpEICTaBUTENICH OPraHUYEeCKUX BEIIEeCTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIMIEPHUH,
ATUJICHTJIMKOMb, (EeHOJ, (opMalbAeTUll, aleTalbAeTHa, aleTOH, MypaBbUHAas
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEapUHOBAs, OJICMHOBAs, MAJIbMUTUHOBASI KUCIOTHI,
TJIMIUH, ajJaHWuH, MalibTo3a, PPYKTO3a, aHWIWH, JTUBUHUI, U30IMPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHUS ONpPENENsATh BHJ XWMHUYECKOW CBS3U B
OPraHUYECKUX COCIMHEHMSX (KOBAJICHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. bytnepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTaBUTENICH pa3IMYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, LIMKIJIOAIKAHOB, aJKEHOB, AJIKaJUEHOB,
aJIKWHOB, apOMATHYECKHUX VYTJIEBOJIOPOJOB, CIUPTOB, AQJIbJETHUIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(UPOB, )KHUPOB, HUTPOCOSAUHEHUIN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTIJeBOJ0OB (MOHO-, IHU- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYID  CBSI3b  MEXKAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKHUX PEAKIH C KCIOJB30BAHUEM CTPYKTYPHBIX

popmy;



c(hOPMHPOBAHHOCTh, YMEHHS TOATBEPXKIAaTh HA KOHKPETHBIX MpUMepax
XapaKkTep 3aBUCUMOCTH PEAKLIMOHHON CIOCOOHOCTH OPraHUYECKUX COSTMHEHHM OT
KpPaTHOCTH M THUIIa KOBAJIEHTHOMU CBSI3U (G- U -CBSI3M), B3AUMHOIO BIIUSHUS aTOMOB
U TPYNI aTOMOB B MOJIEKYJIax;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
Ceipbs (He(Th, TPHUPOAHBIA Ta3, Yyrojib), CIOCOOBI €ro NepepadoTKu U
MPaKTUYECKOE TPUMEHEHHUE NIPOIYKTOB MEpepadOTKH;

c(hOpPMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peaabHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh 3TU 3HAHMUS;

chOpMHUPOBAHHOCTh yMEHUs NPUMEHSTh OCHOBHBIE orepanuu
MBICITUTEILHON JEATeIbHOCTH — aHajdu3 M CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3aIINIO, BBISBICHUE MPUYMHHO-CJICJACTBEHHBIX CBA3CH — JJIS U3Yy4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHUU: BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0osee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUAIBLHOTO EIMHCTBA MHUPA,
UCII0JIb30BaTh CUCTEMHBIC 3HAHUS MO OPTraHWYECKONM XUMHUHU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO PUPO/LY;

c(hOpMUPOBAHHOCTh YMEHMI: MPOBOJUTH PACUETHl MO XUMHUYECKUM
dbopMmyliaM U ypaBHEHUSIM XUMHUUYECKUX PEAKIMil C UCIOIb30BaHUEM (PU3HUYECKUX
BEJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XMUMUYECKOU
dbopMysIbl BEIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSIM XHMUYECKHX DJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C MO3MUIMHA  DKOJIOTMYECKOM  O€30IIaCHOCTH  IMOCJIEACTBUSI  OBITOBOM H
MPOU3BOJICTBEHHON JEATENIbHOCTH YEeJIOBEKa, CBSI3aHHOW ¢ MepepadoTKOU
BEILIECTB, UCMOJb30BATh MOJYYEHHBIE 3HAHUS JIsl IPUHSITUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO TIJIAHUPOBATh U TPOBOJIUTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIy4eHHE U HU3y4YeHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIIIEBOJAOPOJOB pA3IMYHBIX KIACCOB U
KHUCJIOPOJICOJICPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/1ad 1O PAcClO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM IPaBUII
O0e3omacHoro oOpalieHusi ¢ BelleCTBaMU M JIA0OPATOPHBIM OOOpPYAOBAHHUEM,
dbopMyIMpoBaTh IIEb HUCCJEAOBAHMS, TNPEICTABIATH B paslIuyHON Gdopme
pE3yAbTaThl SKCHEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBATH UX JIOCTOBEPHOCTH;



c(OpPMUPOBAHHOCTH YMEHUI:

cOOJII0JIaTh MpaBHJIa KOJIOTMYECKH 11eJ1ecO00pa3HOro MoBeNeHUsI B OBbITY U
TPYIOBOU JEATEIBHOCTH B ILEJNSAX COXPAHEHHUS CBOETO 3[I0POBbS, OKPYKAKOLIEH
MPUPOIHON CPEIBI U IOCTUKEHHS €€ YCTOUUUBOTO Pa3BUTHS;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBHUS HA JKHUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHAIM3UPOBaTh 11E€J€CO00Pa3HOCTh MPUMEHEHHS OPraHMYECKUX BEIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKHW 3pEHUS COOTHOIICHUS PUCK-TI0JIb3a;

chOpPMHPOBAHHOCTh, YMEHUMN: OCYIIECTBIATH I€JCHANPABICHHBIA TMOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasi U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi uHpopManuu, IHTepHeT U apyrue), KpUTUYECKU
aHaAJIM3UPOBATh XUMUYECKYI0 MH(pOpMAIuIo, iepepadbaTbiBaTh €€ U UCIOIb30BaATh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosaunyectBo 4yacos SeKTpoHbIE
HaumeHoBaHue pa3jiesioB u (undposbie)
n Bcer KoHTpoJibH IIpakTHYeck
TeM NPOrpamMMbl o0pa3oBaTe/bHbIE
/ 0 ble padoThI ue padboTsbl
0 pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI OPraHNYeCcKOi XUMHUH
[Ipenmer oprannyeckoit
1 xumun. Teopus cTtpoeHust bubmorera [JOK
' ' . 4 https://m.edsoo.ru/d69df
1 OpPraHMYECKUX COSAUHEHUN A. 650
M. bytneposa o
Hroro nio pazgeny 4
Paznes 2. Yriesogopoasbl
2 IIpenenbHbIE YTIIEBOAOPOABI bubmorexa [JOK
' P r P 5 https://m.edsoo.ru/d69df
1 — aIKaHBI, TUKIIOATKAHEI 650
5 Henpenensubie bubnnorexa [JOK
2' YTJI€BOJIOPO/IbI: AJIKEHBI, 14 1 https://m.edsoo.ru/d69df
alIKaJuEHBbI, aJJKMHBI 650
2 Apomartnyeckue bubmorera [JOK
' 5 https://m.edsoo.ru/d69df
3 YTJIEBOJIOPOBI (ApPECHBI) 650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

5 [IpupoaHblEe HICTOUHUKHI bubnuoreka [IOK
4' YIJIEBOJOPOJIOB U UX 2 https://m.edsoo.ru/d69df
nepepaboTka 650
bubmuoreka [JOK
2. ["ajmoreHnpon3BOIHBIC
3 1 https://m.edsoo.ru/d69df
5 YTJIEBOJIOPOIOB
650
Hroro mo pazmeny 29
Pasznea 3. Kucaopoaconepskamnue oprannyeckue coeIuHeHust
3 bu6mmoreka [IOK
1' Crouprel. DeHon 8 https://m.edso0.ru/d69df
650
KapOoHubpHBIC COCTUHEHMS:
3 aJIbAETUIBI U KETOHBI Bubmzorexa LIOK
' ' 17 https://m.edso00.ru/d69df
2 Kap6oHOBBIE KHCITOTHI. 650
Croxuble 3¢upbl. Kupsl T
3 bu6mmorexa [IOK
" | Vrumesomsl 2 1 https://m.edso00.ru/d69df
3
650
Hroro no pazneny 27

Pa3nes 4. A3oTcoaeprkanue opraHn4yecKue cCoeJUHEHHUs

4, AMUHBI. AMUHOKHUCIIOTEI. bubmmorexa [IOK
6 1 https://m.edsoo.ru/d69df
1 benxnu
650
Hroro mo pazueny 6

Pa3pnen S. BeicokoMoJIeKy I pHbIE COCAUHEHHUSA



https://m.edsoo.ru/d69df650
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https://m.edsoo.ru/d69df650
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https://m.edsoo.ru/d69df650
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bubmuoreka [JOK

5. B
PICOKOMOICKYIAPHPIC 2 https://m.edsoo.ru/d69df
1 COETMHEHUSI
650
Hroro mo pazneny 62
OBIIEE KOJIMYECTBO YACOB 68

[10 [TPOT'PAMME



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
N KoumnuecTBo yacos
i DJIEeKTPOHHbBIE
ara
n Kontpoas | Ilpakrnuec uupoBbIe
Tema ypoka Bce U3y4eH
/ HbIe KHe o0pa3oBaTeib
ro us
I padoThI padoThI HBbIE pecypcsl
IIpeamer u 3HaueHUE
. bubnuorexa
OpPTaHHYECKON XUMUH, LOK
MIPEJCTABICHUE O 1
po O —— https://m.edsoo.r
MHOT WU OPTAaHUYECKUX
pasHit op u/3686€6f5
COETMHEHU I
DNEKTPOHHOE CTPOEHUE aToMa
yriiepojia (0CHOBHOE U
BO30YKIEHHOE COCTOSIHUS).
BaneHTHbie BO3MOKHOCTH
aToMa yrIeposa bubnmnoreka
HOK
XuMuYeckas CBSI3b B 1
https://m.edsoo.r
OpPTraHUYECKUX COCTMHECHUSIX.
p & u/Oce6fd4c
Mexanu3msl 00pa3zoBaHUs
KOBaJIEHTHOM CBSI3U, CITIOCOOLI
paspbiBa CBsA3EH
Teopus crpoeHus bubnuoreka
OpPraHWYECKUX COETMHEHUM A. 1 LIOK
M. bytneposa https://m.edsoo.r
Buasl uzomepuu: cTpykTypHas, u/9e595ch8



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/9e595cb8

MPOCTPAHCTBEHHAS.
DneKTpoHHBIE 3P HEKTH B
MOJIEKYJIaX OPraHUYECKUX
COCIUHEHUN

bubnuorexa
Knaccudukanus peakiuii B IHOK
OpPraHMYEeCKOU XUMHUH https://m.edsoo.r
u/ba5706aa
AJIKaHBI: TOMOJIOTUYECKHU PSI,
bubnuorexa
obmras popmyia, HOMEHKIATypa OK
1 U30MEpHs, HICKTPOHHOE U 1
IPOCTPAaHCTBEHHOE CTPOEHUE fttps./in.edsoo.1
pocTp p u/25a14636
MOJIEKYJT
du3nyecKue 1 XUuMUYECKHE
CBOMCTBA aJIKaHOB bubnuorexa
HaxoxnaeHnue ankaHoB B HOK
npupoe. CriocoOs! mosyuyeHus https://m.edsoo.r
¥ TIPUMEHEHHUE ATKAHOB u/3137711c
bubmmoreka
Haxoxxnenue aikaHoB B
HOK

npupoje. CriocoObl OTydeHHsI
U IPUMCHCHUC aJIKAHOB

https://m.edsoo0.r

u/259b0a5hb



https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/259b0a5b

[ukmoankaHbl: o0IIas

dbopmysa, HOMEHKJIATypa 1 bubnmoreka

U30MEepHsi, 0COOCHHOCTH LHOK

CTPOCHHUS U XUMHUUYECKUX https://m.edsoo.r

CBOICTB, CITOCOOBI TIONyYEHUS U u/156730d2

MPUMEHEHUE

Pemenne pacy€THbIX 3a1a4 HA

orpezieNieHue MOJIEKYIIPHOM

(bopMyIbl OPraHUIECKOTO bubmorexa

BEIIECTBA [10 MACCOBBIM JIOJISIM HOK

aTOMOB DJIEMEHTOB, BXOIAIIUX B https://m.edso0.c
u/bf84d8eb

ero cocraB. CrucremaTu3anus u

0000111eHIe 3HAHUI 110 TeMe

AJKEHBI: TOMOJIOTHYECKHUH Psi,

oOmras ¢popmyina, bubnuoteka

HOMEHKJIaTypa, SJIEKTPOHHOE U LIOK

MIPOCTPAaHCTBEHHOE CTPOCHUE https://m.edsoo.r

Mosekya. CTpyKTypHas ¥ 1iuc- u/273b0ale

TPaHC-U30MECPUA AJIKCHOB



https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e

duznueckre 1 XUMUYECKUE

Bubaunoreka

1 . LHOK
CBOICTBA ankeHoB. [IpaBuio
1 https://m.edsoo.r
MapkOoBHHMKOBa u/21069ccd
bubnmoreka
1 CriocoOsbI MoTy4eHus 1 LHOK
2 IIPUMEHEHUE AIKEHOB https://m.edsoo.r
u/665dc058
bubnuoreka
1 [IpakTuueckast padora Ne 1 mo 1IOK
HH
3 remMe OﬂyquHevaTm,I,eHa " https://m.edsoo.r
U3yUYEHHE €TI0 CBOMCTB 1/0941eeds
Pemenne pacu€THbIX 3a/1a4 HA bubnuotexa
1 oTpeieJICHUuEe MOJICKYJISIPHOM HOK
4 (bopMyITbI OPraHUIECKOTO https://m.edsoo.r
BEILlECTBA u/e9ea9921
AJIKaJIMEHBI: CONPSDKEHHBIE,
bubnuorexa
U30JIMPOBaHHBIE,
L KyMYJIHPOBaHHbBIC LOK
5 TMYIHD ] https://m.edsoo.r
Oco0eHHOCTH ANEKTPOHHOTO 1/04298¢0a
CTPOCHHS e
bubnmnoreka
16 XVMHYECKHE CBOKWCTBA ILHOK

COHp}I)KéHHLIX JHCHOB

https://m.edsoo.r
u/e561253d



https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/e9ea9921
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CriocoObI nostyueHust u

Bubaunoreka
LHOK

17
IIPUMEHEHHUE aJIKaIUCHOB https://m.edsoo.r
u/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH P,
Bubnuoreka
obmas popmyna, OK
18 | HOMeHKJIaTypa, JJIEKTPOHHOE U I
https://m.edsoo.r
MIPOCTPAHCTBEHHOE CTPOCHUE U/68hBCCAC
MOJIEKYJI, (PU3UYECKHE CBOMCTBA
bubanoreka
19 | XuMHYECKHUE CBOVCTBA AJIKHHOB HOK
https://m.edsoo.r
u/23493a93
bubmanoreka
20 KauectBenHble peakiyi Ha LIOK
TPOWHYIO CBS3b https://m.edsoo.r
u/7blc48da
bubmanoreka
21 Crioco6bI nostyueHust u HOK
IIPUMEHEHUE aJIKUHOB https://m.edsoo.r
u/a6f9alea
. Bubmanoreka
Pemienue 3amau: pacu€rsl o
22 | ypaBHEHMIO XUMHUYECKOU LOK
KL https://m.edsoo.r
peaxt u/5db8e526
2 Cucremaruzanus 1 00001IeHIE

3HaHUH 110 TEME



https://m.edsoo.ru/1aa81660
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https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526

ApEeHbI: TOMOJIOTUYECKUN PA/I,

oOmras popmyina, bubnmoreka

2 HOMEHKJIaTypa. DIEKTPOHHOE U HOK

4 IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.r
MOJIEKYJT OEH30J1a ¥ TOJIYOJIa, HX u/a92a7094
¢du3nueckue cBOMUCTBa

bubnmnoreka
2 XUMHYECKUE CBOICTBA apEHOB: IHOK
5) peaKIu 3aMeleHus https://m.edso0.r
u/a44alaed

Pemenune pacu€THbix 3a1a4 Ha bubnuorexa

o | OmMPeReNeHHe MOJIEKYJIAPHON HOK
(bopMyITbI OPraHUIECKOTO https://m.edsoo.r
BellleCcTBa u/53461a2c
['enernueckas cBsA3b MEKIY

27 | pa3sIUYHBIMU KJIaCCaMHU
YIIIEBOIOPOAOB
Pacuérel no ypaBHEHUsIM

28 XAMHYECKHUX PEaKIUM.
Cucremarusanus 1 00001eHne
3HAHUM 110 TEME
ITpuponnsrii ras. [lonyTHble

29 | wHedTSHBIC Ta3bI

KameHHbII yroyib 1 IPOyKThI



https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
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ero nepepaboTKu

Hed1p 1 ciocoOsr eé brbmmorexa
3 HOK
nepepadotku. [Ipumenenue
0 IPOJYKTOB MepepabOTKH He(TH https.//m.eds00.1
u/21f9de78
l'anorenonponsBoHbIE bubnuorexa
31 YIJI€BOAOPOJOB: JJICKTPOHHOE IHOK
CTPOCHUE; PEAKIIUH 3aMEILICHUS https://m.edsoo.r
rajoreta u/82b4d759
l'anorenonponsBoHbIE
gp | YTVIEBOZIOPOJIOB: SNEKTPOHHOE
CTPOEHHUE; PEAKIIUU 3aMEIIECHUs
rajoreHa
bubnmnoreka
33 Konrponbnas pabora no reme HOK
"Vranesonopoast" https://m.edsoo.r
u/95c9e298
[IpenensHblE OIHOATOMHBIE
CIIUPTBL: TOMOJIOTUUECKUH I, bubnuoreka
34 oOmras popmyna, CTpoeHUe IIOK
MOJIEKYJI, U30MepHus, https://m.edsoo.r
HOMEHKJIaTypa, Kiaccudukamus, u/df04c5cd

¢duznyeckue cBoicTBa
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XUMHYECKUE CBOUCTBA

Bubaunoreka

35 | mpenesbHbIX OJIHOATOMHBIX HOK
https://m.edsoo.r
CHHPTOB u/26ee34fe
bubnuoteka
CriocoOsblI MoTy4eHus u [IOK
36 | HIpUMEHEHHE OJHOATOMHBIX https://m.edsoo.r
CIIUPTOB u/484100000000
000
[IpocTeie 3¢hupsl: HOMEHKIATYpa bubnmnoreka
g7 | W H3OMepHS, 0COOEHHOCTH LIOK
(U3NYECKUX U XUMHUYECKUX https://m.edsoo.r
CBOMCTB u/c2c788b2
MHOroaTroMHbI€ CIIUPTHI: bubnmnoreka
qg | TWICHITHMKONE ¥ MMHLEPHH, HX [IOK
buznyecKkue 1 XuMUYECKHe https://m.edsoo.r
CBOMCTBA u/ee4d84aa
bubnmnoreka
DeHOI: CTPOEHHUE MOJIEKYJIBI,
. HOK
39 | ¢usuyeckue cBoOiCTBA.
TokeudHOCTS erona https://m.edsoo.r
u/2ce726f8
Xumudeckue cBoicTBa (heHomna bubnmnoreka
40 CrniocoOslI nostydeHus u HOK

npuMeHeHue (eHosa

https://m.edsoo.r
u/037ca5f9
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[IpaxTuueckas padora Ne 2. bubnmnoreka
a1 Pemienune sxcnepuMeHTAIbHBIX HOK
3aaa4 1no teme "CrnupThl U https://m.edsoo.r
dbenonsr" u/fdOced09
Anbaeruibl U KETOHBI:
3JIEKTPOHHOE CTPOCHHE bubnuortexa
42 KapOOHUJIBHOMN TPYIIIIBI; IHOK
TOMOJIOTHYECKHE PSIJIbI, 001Iast https://m.edso0.r
dbopmyna, u3omepust u u/b139beaa
HOMEHKJIaTypa
bubnuorexa
Anbaeruibl U KETOHBI:
43 | (usnueckue CBOMCTBA; peakluu TOK
https://m.edsoo.r
MIPUCOETNHEHUS U/c887425¢
bubnuorexa
Peakuuu oxucnenus u
44 | KadyeCTBEHHbBIEC PEAKLINU HOK
https://m.edsoo.r
aJbJAECTUIOB U KETOHOB u/a393baag
bubnuoteka
45 CnocoOsl nony4eHus LIOK
aJbJErU0B U KETOHOB https://m.edsoo.r
u/520d1c51
OZIHOOCHOBHBIE MPEIECTbHBIC bubnmoreka
46 KapOOHOBBIE KUCIIOTHI, LIOK
0COOEHHOCTH CTPOCHHUSI UX https://m.edso00.r
MOJIEKYII u/fecOb113
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W3omepust 1 HOMEHKIAaTypa

Bbubmanoreka

47 | kapOOHOBBIX KHCIIOT, KX HOK
busnueckre CBONCTBA ttps.//m.edis00.¢
u/700cc87b
o Bbubanoreka
XUMHYECKHE CBOUCTBA
4 OK
8 | TpenenbHBIX OJJHOOCHOBHBIX
CADGOHOBLIX KUCIOT https://m.edsoo.r
p u/40e6e0e9
Oco0eHHOCTH CBOKCTB bubnuoreka
49 MYpPaBbUHOMN KUCJIOTHI. HOK
MHuoroo0pa3ue kapOOHOBBIX https://m.edsoo.r
KUCJIOT u/bb31be71
Oco0EHHOCTH CBONCTB:
HETNPEICTbHBIX U
bubnuoreka
apoMaTHYeCKUX KapOOHOBBIX,
HOK
50 | nuKapOOHOBBIX,
THAPOKCUKAPOOHOBBIX KUCIIOT hilps://m.edsoo.r
s P ' u/83a08773
[IpencraBuTeny BHICIINX
KapOOHOBBIX KHUCIIOT
bubnnoreka
51 [ToHsiTHE O MPOU3BOIHBIX ITOK

KapOOHOBBIX KUCIIOT

https://m.edsoo0.r
u/0d162d9d
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CriocoObI nostyueHust u

Bubaunoreka
LHOK

>2 EE f:::eHHe KapboHoBLIX https://m.edsoo.r
u/7c065c9d
CrnosxxHble 3(hUpPBI: bubnuorexa
53 TOMOJIOTUYECKHH psiJl, oO1as LIOK
dbopmyna, uzomepus u https://m.edsoo.r
HOMEHKJIaTypa u/adfffe6d
Penrenune pacu€THbIX 3a7a4: 1O
YPaBHEHUIO XUMUYECKOU
54 | peakuuu, Ha ONpeAECICHUE
MOJIEKYJISIPHOM (OPMYIIBI
OPraHNUYeCKOro BEIIECTBa
[IpakTuueckas padbora Ne 3. bubnuoteka
55 Pemenue 9KCHNECPUMCHTAIbHBIX ]_[OK
3a1a4 o Teme "KapOoHoBbie https://m.edsoo.r
kucinotel. Croxkubie dGuph" u/486671fb
Kupsl: ctpoenue, pusndeckue u bubmmorexa
56 | XHUMHYECKHE CBOMCTBA HOK

(ruaponus)

https://m.edsoo.r
u/al9c5h98
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OcoOEHHOCTH CBOWCTB JKHUPOB, Bbubnroreka
57 COJIEpXKAIINX OCTaTKH LIOK
HEIPEACIIBbHBIX )KUPHBIX KUCIIOT. https://m.edsoo.r
JKups! B ipupone u/b0331922
58 Pacuérsl 10 ypaBHEeHUAM
XAMHYECKHUX PEaKui
OO61as xapakTepuCcTHKa
bubnuoreka
YIIJIEBOAOB M KilacCH(pUKanus
99 | yrieBomoB (MOHO-, K- U HOK
i https://m.edsoo.r
MOJIMCaXapHU/IbI) 1/729693a1
bubnuoreka
KonTponbhas pabota mo Teme
60 | "Kucnoponconepxammue LOK
OpraHudecKue coequHeHus" https://m.edsoo.c
p 4 u/42c6678e
AMUHBL: K1accudukanms,
bubnunoreka
CTpOEHHUE MOJIEKY, 00IIas 1IOK
61 opMyJia, U30MEPHUs,
I(-II)OI\I?ICP}IIKJIaT a EI/IMI/I‘-IGCKI/IC 51 hitps://m.edsoo.r
ypa, . u/efa7e6eca
¢duznyeckue cBoicTBa
Bubnuoreka
AHUWJINH: CTPOCHNE aHUIINHA,
HOK
62 | 0COOEHHOCTH XUMHUYECKHUX

CBOMCTB aHWJIMHA

https://m.edsoo.r
u/39cd21f1
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AMMHOKHUCIIOTHI: HOMEHKJIATypa
1 u3oMepus, GU3nIecKue
cBoyicTBa. OTOEbLHbBIE

MIPEACTABUTENH O-aMUHOKHCIIOT bubnuoreka
63 XuUMHYECKHE CBONCTBA HOK
aMHUHOKHCIIOT, UX https://m.edsoo.r
OMOJIOTHYECKOE 3HAYCHHE u/d1773e80
amMuHOKuCIOT. CHHTE3 U
TUAPOIU3 TIETITUIOB
benku kak npupoHbie bubnuorexa
g4 | TOMMMEBL CTPYKTYpBI OenKoB HOK
XHUMHUUECKUE CBOIICTBA OEIKOB https://m.edsoo.r
u/429e9899
A3zoTcoaepkaiue
bubnuoreka
TEeTEPOLUKITNIECKUE
65 | coenunenus. HykienHoBbie HOK
KHUCJIOTBI; COCTaB, CTPOCHUE U hitps://m.edsa0.1
' - CTP u/521d1431
Ouosyoruveckas poib
Bubnuoreka
KonTpomnpHas pabota mo Teme
" HOK
66 A3zoTcoaepikaiue

OpraHUYecKHue coequHeHus"

https://m.edsoo.r
u/ce561bc?
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OCHOBHBIC TTIOHATHS XUMHHU

Bubnuoreka
BBICOKOMOJICK YIS PHBIX
. HOK
67 | coeaMHEHUH U METOIBI UX 1
CHUHTE3a —IIoJIMMEpU3als U https://m.edsoo.r
przall u/7aa63ebd
[MOJINKOHIEHCALHS
[TpakTryeckas padora Ne 6. bubnmnoreka
68 Pemenue 3KCHECPUMCHTAIbHBIX 1 ]_[OK
3a7a4 o teMe "Pacrio3naBanne https://m.edsoo.r
IUIACTMACC U BOJIOKOH" u/3aebd77a
OBIIEE KOJIMYECTBO YACOB 68

[10 [TPOT'PAMME
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