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HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpEHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepambHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CPEIHETO oO1ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBarenpHoM ctragapre COO, c¢ yuérom KoHuenmuu mnpenojgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX ToNOXkeHu «CTparerun pa3BUTHS BocnouTaHud B Poccuiickoil
@enepanuu Ha nepuo 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YTriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
N3yuyenue mpeamera, pealm3yeMoe B YCIOBUAX JuDepeHITMpPOBAHHOTO,
npoduibHOrO 00y4YeHHs, MPU3BAHO OOecneunuTh 0011e00pa3oBaTEeIbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTalid UX K OBICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUS OOy4YeHUsI B OpraHu3anuax NpodecCHOHaNbHOTO O0pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUIIIUH.

B mporpaMme 1o XMMHM Ha3HaY€HUE MOpeaMeTa «XHUMHS» MOIy4daeT
NoApOOHYI0O  WHTEPIPETallMil0 B  COOTBETCTBUM C  OCHOBOIOJIAralOIIUMU
nonoxkenusimu ®I'OC COO o B3aUMOOOYCIIOBICHHOCTH IIeJieH, COJepIKaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peaau3alus KOTOpoHh oOecrneynBaeT
MOJIy4YeHHUE TPEACTaBICHUS O IENAX, COACp)KaHWHU, OOIIEH cTpareruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHS 00YJAIONTUXCS CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OmpeieSIiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS U TOCJIEAOBATEILHOCTH
U3y4YeHHUs Y4eOHOro MaTepuayia, KOJMYECTBEHHBIX UM KAaYECTBEHHBIX €TO
XapaKTEPHUCTHK; MOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEILHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax HWTOTOBOM arTecTtanii B (OpME E€IUHOI0 TOCYAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJIEHHOTO N3YUEHUS XUMUU:



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

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

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

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIe U 3aJlay U3ydeHUsl MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
IIPOrpamMMBl CPEIHETO o0riero oOpa3oBaHus (JINYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XMUMHH IPEAYCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XHUMUU Ha YpPOBHE OCHOBHOIO OOILEro
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpas JOJDKHA ONPENENIAThCS B COOTBETCTBUU C HAIPABICHHEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHSL Ha YPOBHE YINIYOJIEHHOTO W3Y4YEHMsI HANpaBJIeH Ha peau3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toll CBsA3M wH3ydeHHE TMpeaMeTa «XUMHS OPUEHTUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHUs B OpraHU3aIusaX MpodecCHoHabHOTO 00pa3oBanus. Hapsmay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnstomiuMu  npeameTa «XUMHUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel nosokeHuss GI'OC COO o paznuuusx 0a30BOro M yriayOoJEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM [OJy4YaeT ONpEeAeiIEHHOE TEOPETHUECKOE OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YyBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. WM3ydenue mnepuogmyeckoro 3akoHa u Ilepmommueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKXKe C TOYKH 3PEHHs] MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynensercs 0co0oe BHUMaHHUE BOMPocaM 00 3JEKTPOHHBIX 3P QeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [JONOJHEHHH K oOmeill cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeIMeTa B JaHHOM Cllyyae akleHT OyJeT cjaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopusi B (U3HMKE), 3aKOHBI COXPaHEHUS



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENTFHOTO  PACCMOTPEHUS XMMHUYECKOMW OpraHu3alud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHX BELIECTB CIIy)KaT OCHOBOM I HW3Y4YCHUS
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU HU3y4eHHEe MpenMera «XUMHs» Ha yriayOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YIUIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pemenne
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJIEHUU NPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00€eCIleyeHnn PalUOHAIBHOTO MPUPOJIONOIb30BaHus, B (HOPMUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI Mupa: GyHAAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX IIPOTEKaHUS XUMUYECKHUX DPEaKkUUl, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJEM COBPEMEHHOW XUMHHM, JJIsi OOBSICHEHHS W
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJCTBEHHOW JEATCIILHOCTH YEIOBEKAa, CBS3aHHON C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SIBICHUH, WMEIONIUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue 1NN U 334a4H, KakK:

BOCIHUTaHUE YOEXKJAEHHOCTH B TI03HABAEMOCTH SIBJICHUW TMPUPOJBI,
YBOKEHHUS K TMpOLEeCcCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HAa  OCHOBE  YCBOECHHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEJUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHoCcTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHLHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHEpoBaHWEe YMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOJONOIL30BAHMSI,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopasoBaHusi, cocrabiser 204 gacoB: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).

COAEPXKXAHUE OBYUEHUA



10 KJIACC

OPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMMHU.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XMMHUH, NPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COCTMHEHHM.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OPraHUYECKUX COCAMHEHMSX. Tumbl THOpPHAM3ALMA AaTOMHBIX OpOUTasei
yriaepoaa. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW CBSI3U (OOMEHHBIN U IOHOPHO-
aKLENTOpHBINA). THUIBl MEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, Hykjaeoduie u
anexTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OpraHUYeCKUX COEOUHEHUH. MoJeKyasipHble W CTPYKTYpHBIE  (POPMYJIBIL.
CrpykTypHble (OpMyNbl pPa3jIUYHBIX BHUAOB: pa3BEPHYTAs, COKpalIEHHA,
ckenetHass. M3omepus. Buabl wH30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
U ME30MEpPHBIN 3P PEeKThI).

[IpeacraBnenne o KinaccUpUKAMK OpraHuyeckux BeniecTB. IlloHaTue o
byHkunoHanpHOM rpymnme. ['omosnorus. I'omonornueckue psiabl. Cucremarnueckas
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHble Ha3BaHUs
OTZEJIbHBIX MTPEACTABUTEIICH.

Oco0OeHHOCTH U KJaccu(uKanus OpraHuyeckux peakuuid. OKHUCIUTETbHO-
BOCCTAHOBUTEJbHBIE PEAKLIMU B OPraHUYECKON XUMUMU.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OMbITHl MO MPEBPAIICHUI0 OPraHMYEeCKUX BEIIECTB IMPU HATPEBAHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJIENed MOJIeKYJ
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



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

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

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

Ankensl. ['oMosiornueckuil psii ajJkeHoB, oOmas Gopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEGHUE MOJIEKYJ] AalKeHOB, SpP*-
ruOpuan3alysl aTOMHBIX OpOWTalleld yriepoaa, 6- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKHE CBOWCTBA: PEAKIMU MPUCOCAUHEHUS, 3aMEUICHUS B O-ITOJIOKECHHE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymynuposartvle). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUSI M1 XMMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, oO1as (GopMyia, HOMEHKIaTypa U
U30Mepusl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUMU  MPUCOCAUHEHUS, JUMEpU3AlUUU U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KUCIIOTHRIE CBOMCTBA QIKMHOB, UMEIOIINX KOHUEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaThdeckue YriieBoaopoasl (apeHsl). ['omosoruueckuii psifi apeHoB,
oOmmast popmyia, HOMEHKIATypa U U30MEpPHsl. DIEKTPOHHOE U POCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTHUPYIONIEM JCUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB ctupoda. [lomumepusanus ctuposna. CrocoObl OTydeHHS U
IPUMEHEHUE APOMATUYECKHUX YTIIEBOJAOPOJIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepabOTKH HEPTH, KX TPUMEHEHNE B IPOMBIIIJICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TrajJoreHIPOU3BOJHBIE BOJHOTO W CHUPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IEpMaHTraHaTa Kalivis, B3aWMOJICHCTBUE AallEeTWIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJICTUPOBAHUE MOJIEKYJ
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusudyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. JleficTBHE 3TaHOIAa U METAHOJIA
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHbl€ CHUPTHI — ASTUJIECHIVIMKOIb W TIulEepuH. Duznueckue u
XUMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JlefictBue Ha opraHu3Mm denoBeka. CmocoObl TONyYeHHS W TNPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
oenzosibHOTO sAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHus: U mpuMeHeHue geromna. GenonpopmanbaeTuaHas CMOJIA.

KapOoHWIbHBIE COETMHEHHSI — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepuss U HOMEHKJIaTypa. Du3MuecKue CBOMCTBA allbJIETUAOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus v HOMeHKIaTypa. Pu3nueckue cBOcTBa
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKALMM, PEAKIUU C YYacTHEM YIJIEBOAOPOJIHOTO paJuKaja.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpeacraBuTenn BbICIINX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE U XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

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

MBp11a Kak COJIM BBICIINX KapOOHOBBIX KUCJIOT, MX MOIOIIIEe JEHCTBHE.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaOIIME U HEBOCCTAHABIMBAIOIIKE AUcaxapuabl. [ naponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYEeCTBEHHAs pEaKkiusi C HOJOM. XHMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJIA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bI ¢ TwapokcuaoMm meau(ll), BzaumoneiictBue
Kpaxmaja C MOJIOM, PEIICHUE AKCIEPUMEHTAJbHBIX 3aJad 1Mo temMaM «CrnupTel U
dbenonwly, «KapOoHoBbIe KHUCIOTHI. ClI0KHBIE YPUPBD.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPOU3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crtpoenue Moliekys, oOmmas ¢Gopmysa, U30MepHs, HOMEHKIATypa U (pu3nueckue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHa. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKyJie aHMiIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTAeabHbIe IPEACTABUTENIN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHre aMMHOKHUCIIOT. CUHTE3 U TUAPOJIN3 TIENTHIOB.

benku kak mnpupojsHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEIKOB B BOJIE, JICHATypaIus OEIKOB MPU HArpEeBaHWH, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AlMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Marepuanbl. I[lmacTmacchl (TMOJMATHIICH, TMOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBIN, U30MTPEHOBBIN) U CUIMKOHBI. Pe3nHa.

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

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPONPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

DKCINEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHnue MoJIeKyJIsipHOM (OPMyJIbl OPraHHMYECKOTO COCAUHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMsi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIW MCXOJHBIX BEHIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (QopMyIIbl
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SBJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJIu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUEe, H3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UUYECKUE BEIMYMHBI, CIUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



doTrocuHTE3, IbIXaHHWE, OEJKH, YIJIEBOABI, JKUPBI, HYKIEHHOBBIC KHCIIOTEHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

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

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKUN anemeHT. M3oronel. CtpoeHne
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JI€MEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAIISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NMEPUOIUYECKOrO 3aKOHA U lleproanueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOHBIX BEIIECTB [0 TrpynonaM ¢ TIepuojaM. J3JHA4YEHUeE
nepuoanueckoro 3akona /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOM CBsA3U. KparHbie CBs3u. BogopoaHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

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

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

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALTNYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIe U
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTammoruaparsl.



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

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMUHU. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

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

OOpatumMbie U HEOOpaTUMbIEC peakIuu. XuMUyeckoe paBHoBecue. Koncranra
XUMHYECKOT0 paBHOBeCHUS. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CuibHble W cJaOble 3JIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAHOBJICHUS.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lioKEHHUE TEPOKCUJA BOJIOPOJa B MPUCYTCTBHUM KaTalIM3aTopa, MOJAEIH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

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

Bonopon. Ilomydenne, ¢uznueckue W XUMUYECKHE CBOMCTBA: PEAKIIMU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ ajoreHoBoAOpoOibl. BaxxkHeumme KUCI0pOACOaepKaIIre
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHUM.



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

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

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

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kuciota u e€ conu. [lpumenenue ¢ochopa u ero coeauneHuit. docdopHbie
ya0OpeHus.

VYrinepon, HaxoxJIeHWE B OpUpoOJe. AJUIOTPOIHBIE MOIUDUKAIIIY.
dusznyeckue M XUMHUUYECKHME CBOWCTBA TIPOCTHIX BEILIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOku. [IpuMeHeHre MpOCThIX BEIHIECTB, 00Pa30BAHHBIX YTJIEPOJIOM, U €ro
COCIVHEHNH.

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

[Tonoxenne MetamwioB B [leproanveckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PsAll  HampspkeHuil  metamwioB.  OOmue  crmocoObl
MOJTYYEHUSI METaJIJIOB: TUAPOMETAILTYPIHUsl, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DdJeMeHToB. Harpuit wu kanuii: mnonydeHue, ¢GU3MYECKHE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COEIUHEHUM.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKUE CBOWCTBA, MPUMEHEHHWE MPOCThIX BEIIECTB M HX COEAUHECHUM.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o004HbIX mnoArpynn  (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

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

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

duznyeckre U XMMUYECKHE CBOMCTBA jKeJe3a U ero coeluHeHuil. OKCHpl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

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

[Muuk: momydyeHue, (U3MYECKUE W XHUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
H3yueHue oOpaslloB HEMETAJUIOB, FopeHue cephl, gocdopa, xkeneza, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKLMi Ha HEOPraHUYECKHE aHUOHbI, KATUOH BOJOPOJIa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX HOATPYIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIHUITBI OpraHU3alMi XUMHYECKOT0 TPOU3BOACTBA. IIpoMBIIIEHHBIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Pounb xumuu B 0O6ecrieyeHH SHEPreTHIecKor Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



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

Kocmernueckne u napgromepHbeie cpenactBa. beitoBas xumus. [IpaBuia
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

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

XUMHUS B CEILCKOM X03icTBe. OpraHndeckre U MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

PacuétHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKlIHUM, €CIM OJHO M3 BEHIECTB JaHO B BHJE pPACTBOpPA C OIPEICIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpPraHU4ecKoM XMMHM B 11 Kilacce oCylecTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHallu3, CUHTE3, Kjaccu(uKaius, MepuogIuIHOCTh, HAOIIO/ICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@u3nka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, Tel0, OO0OBEM, arperaTHOE COCTOSIHUE BEIECTBa, HJCaIbHBIA Tra3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M TTOTOK YHEPTUU B DKOCHUCTEMAX.

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

TexHoNorus: XUMHUYECKas MPOMBIIIIEHHOCTh, METAJLUTyprusi, CTPOUTEIIbHbIC
MaTepualibl, CEIbCKOX035MCTBEHHOE MPOU3BOACTBO, MUILIEBAsI TPOMBIIIJIEHHOCTb,
dbapMaiieBTHUECKass ~ MPOMBIILJICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX



IIpEnapaToB, MPOU3BOACTBO KOHCTPYKLUHOHHBIX MAaTEpPHAIOB, JJIEKTPOHHAsS
IIPOMBIIICHHOCTb, HAHOTEXHOJIOTHH.

[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3MKE
HA VYPOBHE VIJIVBJIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHM ¢ CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTATOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0miero o0Opa3oBaHMsI BBIJIEICHBI  CJHEIYIOIMIME COCTAaBJISIIOIIME: OCO3HAHUE
OOYYaIOIIMMHUCS POCCHUICKON T'PaKJAHCKOW HMACHTHUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOATEILHOCTH U CAMOOTIPEACIICHUIO; HATHYHE MOTHUBALIUN K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIWYUE
MIPaBOCO3HAHUS, YKOJIOTHYECKON KYJIBTYPhI; CIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HECHHbIC TITaHBbI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpPakaroT
c(OpPMHPOBAHHOCTh OIBITA IIO3HABATEIBLHON M TMPAKTHYCCKOW EATCITHLHOCTH
oOyuaroluxcs B IPoLEecce peaan3auuy 00pa30BaTeIbHON AESTENbHOCTH.

JIn4HOCTHBIE Ppe3yNbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(OpPMHUPOBAHHOCTh OIBITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeITLHOCTH
oOyyJaromuxcsi B MpOIEcce pealn3aiuu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCIIe B YACTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HaHMS 00YYaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY M MTPABOTIOPSIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpPMax U TIpaBUaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIHHOCTH TPU CO3JTaHHUH
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHBBI, HAMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YY€OHOU ACITEIHHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YE€CTBCHHON XMMUH;

YBOXEHHUS K TPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH W TMPAKTUIECKOTO
MPWIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKW €CTh pe3yJbTaT



JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/la YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U TMOCICIYIOLIEM
aHanu3e UH(POpMaAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

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

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHWE U TIOCTYNKH CBOUX TOBAPUILEH C
MO3UIINKA HPABCTBECHHBIX W MPABOBBIX HOPM H C YUYETOM OCO3HAHUS TOCICACTBUI
MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (PH3MYECKOMY U
MICUXUYECKOMY 3710POBbIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HHIWBHAYAIHHOTO ¥  KOJUJICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U )KU3HHU JIIOCH;

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

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM © APYrUX BHJAX
NEeSATEeTbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YyacTHE B PEHICHUH MPAKTUYECKUX 3aaad
COI[MAILHOM HAMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJbI);

HWHTEpeca K MPaKTUUEeCKOMY M3Yy4YEeHHUI0 Mpodeccuil pa3inyHOTO pojia, B TOM
YKCJIC Ha OCHOBE MPUMEHCHHMS TIPEIMETHBIX 3HAaHUH 110 XUMUH;

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAIBHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS

HKOJIOTHYECKH I€JIECO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILECTBOBAHMS )KM3HU Ha 3eMIIE;



MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEeM, BIUSHHUS
PKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLUATIBHOU CPE/IbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHM XUMHUHM IS
pelIeHus BOIPOCOB PAllMOHAIBLHOTO IPUPO/I0TIOIb30BaAHNS;

AKTUBHOTO HEMPUATHS JCHUCTBUH, NPUHOCIIIMX BpPEI OKpYyKaromeh
MPUPOIHON Cpene, YMEHHsS TPOTHO3UPOBATh HEOJATONMPHUATHBIE IKOJOTHYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HJIMYKS PA3BUTOTO SKOJIOTHMUECKOTO MBIILICHUS, S9KOJIOTHYECKON KYIbTYPHI,
OTIbITa JESTETbHOCTH AKOJIOTUYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJCTBOBATHCSI UMM B MO3HABATEJILHON, KOMMYHUKATUBHOM W COIMATIBLHOMU
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJIEOJIOTUHU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKH ¥ OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl CHeUu(UKA XUMHUU KakK HayKd, OCO3HaHUA €€ poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBlIeHus] 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHEHUS
MPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTHM XMMHHM JJII  COBPEMEHHOMU
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO3JaHMM HOBOW 0a3bl MaTepUabHON KyJIbTYpbl, B PEIICHUU TJIO0ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, 00€CTICYEHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM KU3HU Ka)JA0ro 4dJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTydyaeMble 3HAHUS JIJIsl aHaliM3a U OOBSICHEHUS SIBJICHUM OKPY>KAIOIIEro MUpa u
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUAX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIBCKOMN eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C )KM3HCHHBIMH TOTPEOHOCTIMU;



WHTEpeca K OCOOCHHOCTSAM TpyAa B pasIudHbIX chepax mpodeccrHoHaIbHOMI
NEeSATeTLHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3ybTaTbl OCBOCHUS MPOTPaMMBbl 10 XMMHUU HA YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HAQYMMBbIE  JUIS dbopMupoBaHUS ~ MHUPOBO33PEHUS oOyJaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLECC, CUCTEMA, HAyYHBIH (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, Uccleq0BaHue, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHble Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH M COITUATILHOM KOMIETEHITMN 00y4YaroIInXCs;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIEC

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

MeranpeagMeTHbIE pe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA W  PETyJSITHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOruvYecKue JaeicTBUSI:

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

ONPENCNIATh eI JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACITEIbHOCTH C TOCTABJICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUSA:
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSTUM M YCTAHABIMBATH MX B3aHMMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JJII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

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

YCTAHABIMBATh IPUYUHHO-CICIICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBIICHHUSIMU,

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



IPUMEHSATH B MPOLIECCE MO3HAHUS UCIOJIb3yEMbIE B XUMUU CUMBOJIMYECKHUE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIbHBIE NIPEICTABIICHNUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHU4yeckas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakuuu — IMpU pEelIeHUH YYEOHBIX IO3HABATENBHBIX M IPAKTHUECKUX 3ajad,
IPUMEHATHh HA3BAHHBIE MOJEIIbHBIE MIPEJICTABICHMS JUIsl BBISIBJICHUS XapaKTEPHbIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 6a3oBbIe HCCIEA0BATEIbCKUE 1eCTBHS:

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

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOSITEIBbHO C(OPMYJIMPOBAHHBIE BOIPOCHl B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXJICHUM;

BJA/J€Th HAaBBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUS U TPOBEACHUSA
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHs HAOII0aTh 32 XOIAOM
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON padoTe;

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

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PAa3jIMYHbIX HCTOYHUKAX HH(PopMauuu (Hay4yHO-
NOMyJisipHasl JUTEparypa XUMHUYECKOTO COAEpKaHUsA, CIPAaBOYHBIE TIOCOOUS,
pecypcbl HTEpHeTa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IpeJICTaBICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GbOopMyIMpPOBaTh 3alPOChl U MPUMEHATH PA3TMYHBIE METOJbI MPU MOUCKE U
orObope wuHPOpMaLMK, HEOOXOAMMOM [l BBINOJHEHHS Y4eOHBIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAyYHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM MH(popManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, aO0peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.



KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBLIC yqeﬁmﬂe HeﬁCTBHH:

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

BBICTYIIaTh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BHIMIOJTHEHUHT
XUMHYECKOTO JKCIEPUMEHTa, MPAKTUYECKON pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaju3ali y4eOHOTO MPOoeKTa, U (OPMYIHPOBATH BHIBOBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHMM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC yHUBeEpCAJIbHbIEC Y4eOHbIE 1eliCTBHUS:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
JEATEIIbHOCTh, OMNpenensas €€ [eau M 3ajadyd, KOHTPOJIUpOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii  aJrOPUTM JCUCTBUN TpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCIENIOBATENbCKUX 3ajad, BBIOMpaTh Hambosee
3¢ (}exTUBHBIN C€rnoco0 HMX peueHuss ¢ Y4ETOM TNOJIyYEHHs] HOBBIX 3HAHHM O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYILECTBJIATE CAMOKOHTPOJb JEATEIBHOCTM HAa OCHOBE CaMOaHaIU3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 10 XUMUU HA YTITyOIEHHOM
YPOBHE Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHHs BKIIOYAIOT cHenupuyecKue
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
10 OCBOCHUIO, MHTEPIIPETAIIMU U MPEOOPA30BAHUIO 3HAHUM, BUJBI JESITEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3MUYHBIX YYEOHBIX
CUTYalUsIX, & TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYallUsIX, CBA3AHHBIX C XUMUEH. B
MporpaMMe IO XWUMHUH TPEAMETHBIE PE3YJbTAThl IPEACTABJIEHBI 110 TOJaM
V3YyUYEHUS.

10 KJTIACC
[IpenMeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XuUMHS»
OTpaXx<aroT:



c(hOpPMHPOBAHHOCThH TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUYECKOM, IHEPTETUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B obecrieueHun palMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YeJIoBeKa, a TaKKe OKOJOIMYECKHW OOOCHOBAHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUYECKUM DJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
oboylouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHUSI aToMa, TUOpuau3alusi AaTOMHBIX OpOuTalield, HWOH, MOJEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIIECHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIIEPOIHBIN CKENEeT, GQyHKIIUMOHATbHAS
rpyinmna, pajaukKaid, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAasl), H30MEpPbI, TOMOJIOTUYECKHI PsJ, TOMOJIOTH, VYIJIEBOJOPOJBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHHS, MOHOMEp, MOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemiecTB A. M. byTiepoBa, 3akOH COXpaHEHHUs MacChl BEILIECTB, 3aKOH COXPAHEHUS
U TpeBpalieHUs] DSHEPrUM TIPH XUMHUYECKUX pPEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIHE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHMHUYECKHX pEakiui, TEPMOJUHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHHUs, O B3aUMHOM BIIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTsl | u Il pona);
(bakToJIOTHYECKUE CBEJCHHUS O CBOMCTBaX, COCTaBe, MOJIYYECHUU U 0O€30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BO/JICTBA (Ha MpUMEPE MPOU3BOJICTBA METAHOJIA, TEPEePadOTKU HEPTH);

chOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHATUS MPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XMUMHUUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECCKUX
BEILIECTB;



COCTABJISITh YPABHEHUSI XMUMHYECKUX PEAKIUA U PACKPBIBATh UX CYIIHOCTH:
OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMHA  TOCPEACTBOM  COCTABJICHHS
JIEKTPOHHOTO OajlaHca »dTUX peakIuii, peakmuii HOHHOTO OOMEHa IyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

U3TrOTaBIMBATh MOJIENIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALUH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTAHABIHMBATH MPUHAIC)KHOCTh M3YYCHHBIX
OpraHMYEeCKUX BEHIECTB MO0 HX COCTaBYy U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkinarype (IUPAC) u npuBoauTh TpUBHAIbHBIC Ha3BaHWS JJIA OTACIIBHBIX
MIPEACTaBUTEIICH OPTaHUYECKUX BEIICCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIEPHH,
ATUJICHTJIMKOMb, (EeHOJ, (opMalbAeTUull, aleTalbAeTHa, aleTOH, MypaBbHHAas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsI, OJICMHOBAsS, TATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (GPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3H B
OPTraHUYECKUX COCIWHCHHMSIX (KOBAJICHTHAasS W WOHHAS CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BeriectB A. M. BytiepoBa 1151 0ObsSICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpPMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIUYHBIX MPEICTABUTENCH pPa3THMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJKaIMCHOB,
QIKWHOB, apPOMATHYECKUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCIOJb30BaHUEM CTPYKTYPHBIX
hopmy;

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

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOJOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHUE TPOAYKTOB IMepepadboOTKH;



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

c(hOpMHUPOBAHHOCTD YMEHUS PUMEHSTh OCHOBHBIE omnepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CJICJACTBEHHBIX CBA3EH — IS U3Yy4CHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBIIATH B3aHUMOCBSI3h XMMUYECKUX 3HAHUM C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBECHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHWS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
MCIIOJB30BaTh CUCTEMHBIE 3HAHUS M0 OPraHUYECKONW XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

chOpPMHUPOBAHHOCTh YMEHHUI: TMPOBOJUTH PACUETBl 1O XUMHYECKUM
dbopmyllaM U ypaBHEHHUSIM XUMHUUYECKUX PEAKIMKM C MCIOIb30BaHUEM (PUBHUECKUX
BEJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHYECKOU
dbopMyIibl BelIECTBa MO M3BECTHBIM MAacCOBBIM JIOJSIM XUMHUYECKUX HJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TO3UIMH  DKOJOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUSI  OBITOBOM U
MPOU3BOJICTBEHHON JIEATEIbHOCTU YEJOBEKAa, CBSI3aHHOW C MepepadoTKOn
BEIIECTB, MCMOJIb30BaTh MOJYUYCHHBIE 3HAHUS JJISI IPUHSATHUS TPAMOTHBIX PEIICHUM
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIy4YeHHE W U3yYEHHUE CBOMCTB OpPraHUYECKHUX
BEIIECTB, KAYECTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJACOJICPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/lady 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
O0e3zomacHoro oOpamieHusi ¢ BElIeCTBaMU U JIA0OPATOPHBIM OOOpPYIAOBAHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHoOu dopme
pe3yJbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATH U OILICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00Pa3HOTO TOBEACHHS B OBITY H
TPYJOBOM JEITEIHHOCTH B IIEISAX COXPAHEHUSI CBOETO 3JI0POBBS, OKpYKalolleH
MIPUPOJTHOM CPENbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEWCTBUS HA >KUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAas cMbICH TTokazaress [1/1K;

aHAIM3UPOBATh I1€J1IeCO00PA3HOCTh MPUMEHEHUS! OPraHMYEeCKUX BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;



c(OPMHPOBAHHOCTh, YMEHUMW: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HAydHAS
JUTEpATypa, CpeacTBa MaccoBOM MHpopMauuu, MIHTEpHET U Ipyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(pOpMaIuio, nepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.

11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJIECHUW NPHUPOJBI, O MECT€ W 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIEYEHUU YCTOWYMBOIO
pPa3BUTHS, B PEUICHUU NPOOJEM HKOJOTUYECKON, PHEPreTUYeCKON M MHUILEeBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPUAJIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECHEYEHUH PAI[MOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
GbopMUpPOBAaHUM MHUPOBO33PEHUSI M OOIIEN KyJIbTyphl YEJIOBEKa, a TakxKe
HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 370POBbIO M IPUPOIHON

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

W30TOIIbI, 3JICKTPOHHAs1 000JI04Ka aToMa, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30YXKJEHHOE COCTOSIHMSI aToMa, TUOpUAM3alMs aTOMHBIX OpOWTalield, HOH,
MOJIEKYyJIa, BaJCHTHOCTb, DJICKTPOOTPHUIATCIIBHOCTh, CTENEHb  OKHUCJICHUS,
XMMHUYECKasi CBs3b (KOBAJEHTHAs, HWOHHAs, MeETAUIMYECKas, BOJOPOJIHAs),
KpUCTaJUIMYeCcKas pemeTka, XUMHYEeCKas peakius, pacTBOp, JJICKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAIMS, CTEMEHb JUCCOLMAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XHMHYECKON peaKiuu, CKOPOCTh XUMHUYECKON peaKiMu, XMMUYECKOE PaBHOBECHUE;
TEOPUM M 3aKOHBI (TCOPUS DICKTPOJMTHUYECKON IHUCCOIMALMU, TEPUOANYECKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpEBpAIEHUs] SHEPTUU NPU XUMHUUYECKUX PEAKIIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XMMHH, MHPOBO33PEHUYECKUE 3HAHMS, JIeKAlde B OCHOBE IIOHUMaHMS
NPUYUHHOCTA M CHUCTEMHOCTHM  XHMHMYECKMX  SIBJICHUM;  COBPEMEHHBIC
MPEACTaBICHUS] O CTPOSHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peaKkiuii, TEPMOAMHAMMYECKUX M KHHETUUYECKUX 3aKOHOMEPHOCTAX  HUX
MPOTEeKaHUs, 0 XMMHUYECKOM PAaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CHCTEMAX;
(bakTOJIOTHYECKHUE CBEICHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIb30BAaHNN BAXKHEUIIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTHYECKOU



NESATENIbHOCTH ~ YellOBeKa, OOMIMX  HAYYHBIX  MPHUHIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC MPU3HAKK TOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPU
ONMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(OpPMUPOBAHHOCTh YMEHHS HCIIOJIB30BATh XHUMHUYECKYI0 CHUMBOJIUKY JIJIs
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XMMHUYECKHUX  PEaKLUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe HA3BaHUS OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJAMHEHUSX, BUJI XMMHUYECKON CBSI3M (KOBAJIEHTHAS,
WOHHAs, METaJuInYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pElmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTh CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOW CBSI3M W TUNA KPUCTALUIMYECKOW PEIIETKH, OOMEHHBIN U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c()OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPraHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pEarupyroliux BEIIECTB, TEIUIOBOMY 3(P(PEKTy peakluuu, U3MEHEHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTalau3aTtopa u
JPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccupukauuu
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpMUPOBAHHOCTh YMEHUSI PACKPbIBATh CMBICI MEPUOANUECKOr0 3aKoHa /.
N. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOr0O—YETBEPTOTO MEPUOIOB
[Tepuomnueckont  cucrembl .M.  MengeneeBa, uUCHONB3ys  TMOHSATHSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE JHEPreTUUYECKHUE COCTOSHHUSA aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgam u rpynnaMm Ilepuonnueckou cucrembr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPXKAAThH
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
NOMOILBIO YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHII;



cOPMHPOBAHHOCTh yYMEHHUS PACKpPhIBaTh CYIIHOCTh: OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OajaHca
ITUX PEAKIUN; PEaKIuii MOHHOTO OOMEHa ITyTEM COCTaBIICHUS WX TOJHBIX H
COKPAIlIEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  THUAPOJIN3A;  PEaKUIHUN
KOMILJIEKCOOOpa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

cOPMHPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XAMHUYECKUX PEAKIMU C Y4ETOM HX DHEPre€TUUECKHUX XAPAKTEPUCTHK, XapakTep
U3MEHEHHSI CKOPOCTH XHMHYECKOW pEAKUUH B 3aBUCUMOCTH OT PA3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKHUE PEaKIIHH,
JIeKAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIOTHI, aMMHAaKa,
oOlue HayyHble TMPUHIUINBI XUMHYECKUX TPOU3BOJCTB; I1EJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKHU
3pE€HUS COOTHOILICHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMOM 3HAHHUU O METOJax HAyYHOIO
MO3HAHUSL SIBJICHUW TMPUPOABl — HAOMIOACHUE, H3MEpPEHUE, MOJICIMPOBaHNUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPHU SKCIIEPUMEHTAIBHOM HCCIIEI0BAaHUU BEUIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUHM, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA U B MIOBCEHEBHOMN KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOAUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLECHTPALUs;
MaccChl BEIIECTBa WM 00BbEMa rasza 1o W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOro s dexra
pEaKINM; 3HAYEHUS BOJOPOIHOIO IMOKAa3aTeNsl PaCTBOPOB KHUCIOT W WIEIOYEH C
M3BECTHOM CTEIMEHbIO JUCCOIMAaIlUi;, Macchl (00bEéMa, KOJMYECTBa BEIECTBA)
MPOAYKTA PEAKIMHU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JaHO B BHUIE PacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIESCTBA MUIM JAaHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa pPEaKInH,; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEILHO IIJIAHUPOBATh U TPOBOJUTH
XUMUYECKUNA  JKCIEPUMEHT  (MPOBEACHHWE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKACHNE KAYECTBEHHOI'O COCTaBa HEOPTaHMYECKUX BEILECTB, ONPEACIICHUE
Cpeapl pacTBOPOB BEILIECTB C IOMOIIBIO HWHIAMKATOPOB, HW3YyUYECHUE BIIUSHUSA
pa3MyHBIX  (PAKTOPOB HA CKOPOCTb XHMHUYECKOW  pEakluu, perieHue



SKCIEPUMEHTANbHBIX 3afad 1o TemaM «Mertame»y u  «Hemeramis»y) ¢
cOOJII0IeHNEM TTpaBUJI 0€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a00paTOpPHBIM
oOopynoBanueMm, (HOpMyIUpPOBaTh II€lb HCCIIECNOBAHUS, TMPEIACTABIATH B
paznuyHOi dopMe pe3yabTaThl IKCIIEPUMEHTA, aHAJTU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHI: COOJIOIATh MTPaBUIa TIOJIb30BaHUS XUMHUYECKOM
mocysIol M j1abopaTopHbIM OO0OpYAOBaHHEM, OOpAIICHHWS C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIHSMHU IO BBINOJHEHUIO JaOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I1E€JIECO00pa3HOr0 TOBEACHUS B OBITY U TPYIOBOM
JESATEILHOCTH B EJSIX COXPAHEHUs CBOETO 3J0POBbs, OKPYXKAIOIIEeH MPUPOIHON
Cpelbl M JOCTHXKEHHS €€ YCTOWYMBOIO PAa3BUTHs, OCO3HABAaThb ONACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTAaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(hOpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATH IIEJICHANPABICHHBIN IMOUCK
XUMHUYECKON nH(pOpMaILNK B pa3IMUHbIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBor MHpopManuu, IHTEpHET U apyrue), KpUTUYECKU
aHAJIM3UPOBaTh XUMHUYECKYI0 MH(OpMaLUIo, nepepadaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUU C MOCTABIIEHHON yueOHOM 3a1auei.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue
(uudgposrbie)
n/ pa3jesioB U TeM Bcer Konrpoabnbr  IIpakTnyecku
o0pa3zoBaTe/ibHbI
| NnporpamMmal 0 e padoThl e paéoThbl
e pecypchbl

Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XMMHUH

11

IIpenmer

OPraHUYeCKOU

xumuu. Teopus

CTPOEHUS 8 0 0
OpraHNYECKHUX

coenuaenni A. M.

byrneposa

Hroro no paszneny 8

Paspnen 2. Yriesonopoabl

2.1

2.2

IIpenenbubie
YTIIEBOAOPOABI —
AJIKaHBbI,
LUKJIOAJIKAHBI

HenpenenbHble 14 0 1



YTJIEBOAOPOIBI:
AJIKCHBI, aJIKATUCHBI,
AJIKMHBI

Apomaruyeckue

2.3 YTII€BOAOPOABI 8 0
(apennr)
[Ipupoansie

54 UCTOYHUKHU 4 0
YIJIEBOIOPOAOB U UX

nepepaboTka

["asloreHnpon3BoIHbIC
YTJIEBOJIOPOIOB

2.5

Wroro mo pazneny 35

Paznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUust

3.1 Cruptel. @enon 11 0

KapOonunbHbie
COCIIMHCHUSI:
QJTBJICTH/IBI M KETOHBI.

3.2
KapOonoBsie

21 0

KHACIOTEI. CIIOKHBIE
a¢upsL. XKups
3.3 VYriaeBoasl 9 1

Hroro no pazneny 41

Pa3nea 4. Asorcogepikamue OpraHu4ecKue coeJHHeHHA

AMUHEL
4.1 AMUHOKHCIIOTHI. 12 1
benxu
Hroro no pazneny 12

Paspen 5. BeicokoMoJIeKy A pHbIE COeIUHEHUSA

51 BBICOKOMOJIEKYITAPHBI 6 0
€ COeTMHEHHSI
Hroro no paszneny 6
OBUIEE KOJIMYECTBO 102 3
YACOB 110 ITPOI'PAMME
11 KUIACC
Ne HaumenoBanue Kounuyecrso yacos
n/m  pasiejoB H TeM Bcero  KontposbHbie

NPOrpaMMel padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE

(undpossbie)
o0pa3oBaTte/ibHbIE



Paznen 1. TeopeTnueckue 0CHOBBI XUMHH

Ctpoenue aToma.
[lepuoanueckuit
3aKOH U
11 Ilepuonnueckas
' cucTeMa
XUMUYECKHUX
anemenTtoB /l. U.

Menneneesa

Crpoenue

BEIIIECTBA.

1.2
MHuoroob6pasue
BEIIIECTB

XUMHYECKHUE

13 19 1 3

peakuuu
Utoro no pazneny 39

Pa3nen 2. Heoprannueckasi xumusi

2.1 Hewmerasuisl 31 1
2.2 Merannst 23
Hroro no paszneny 54

Pa3gea 3. Xumus " ;Ku3Hb

Metoanl
O3HAHUA B

3.1 9 0
XUMUH. XUMHUA 1

KHU3Hb
Wroro mo paszneny 9

OBILIEE
KOJIMYECTBO YACOB 102 4
T10 TIPOTPAMME

INOYPOYHOE IIVTAHUPOBAHUE

10 KITACC

Ne KoanuecTBO 4acos

n/  Tema ypoka Bce KourtpoJsb IIpakTHyec
n ro HbIE KHe padoThl

padoThI

11 1 0

JlaTa
H3y4eH
ns

pecypcbl

DJIeKTPOHHbIE
uudposbie
oOpa3oBareJib
HbIE PecypChl



IIpenmer u
3HA4YEHUE
OpraHUu4eCcKOu
XUMHUH,
MIPEACTABICHHUE O
MHOT'000pa3uun
OpPraHUYECKUX
COETUHEHUN

DNEeKTPOHHOE
CTPOCHHE aToMa
yriepoja
(ocHOBHOE U
BO30YKIEHHOE 1 0
COCTOSIHHS ).
BanenTtasie
BO3MOXKHOCTH
aToMa yriepoja
XuMudeckas CBA3b
B OPTaHUYECKHUX
COCAUHEHMUSIX.
MexaHU3MBI
oOpazoBaHUs
KOBaJICHTHOM
CBSI3H, CIIOCOOBI
paspbiBa cBs3ei

Teopus crpoenus
OpPraHUYECKUX
coequHeHnit A.M.
byrneposa

Buael nzomepun:
CTPYKTYpHas,
MPOCTPAHCTBEHHAS.
DJIEKTPOHHBIE

3¢ ekt B
MOJIEKYJIax
OpraHUYECKUX
COCIMHEHU I

IIpencrasnenue o
KJ1accu(UKaluu 1
cUCTEMaTU4eCcKas
HOMEHKJIaTypa

0 05.09.20
23

0 06.09.20
23

0 07.09.20
23

0 12.09.20
23

0 13.09.20
23

0 14.09.20
23



10

11

12

13

(IUPAC)
OpPraHUYECKUX
BEIIECTB

Knaccudpukanus
peakuuii B
OpraHNu4eCcKoOu
XUMUU

CucreMaTusanus 1
00001IEeHnEe 1 0
3HAHUH 10 TEME

AnkaHBI:

TOMOJIOTUYECKHI

psn, obras

bopmyua,

HOMEHKJIaTypa 1 0
H30Mepus,

3JIEKTPOHHOE U

MPOCTPAHCTBEHHOE

CTPOCHHE MOJIEKYJ

duznueckue u
XUMHUUYECKUE 1 0
CBOICTBA AJIKAHOB

HaxoxnaeHnue
aJIKaHOB B
npupoje. Criocoosl
MOJTYYEHUS U
MIPUMEHEHHE
aJKaHOB

[ukmoankaHbl:
obmast hopmyrna,
HOMEHKJIATypa U
HU30Mepus,
0COOCHHOCTH
CTPOCHHUS U
XUMHYECKHX
CBOWMCTB, CITIOCOOBI
MTOJTYYCHUS U
MIPUMCHCHHE

Pewenne
pac4€THBIX 3a]1a4
Ha OIIpeleIeHue
MOJIEKYJISIPHOM

19.09.20
23

20.09.20
23

21.09.20
23

26.09.20
23

27.09.20
23

28.09.20
23

03.10.20
23



14

15

16

17

18

bopmyIbl
OpPraHUYECKOTO
BEIIIECTBA I10
MAacCOBBIM JOJISIM
ATOMOB BJIEMEHTOB,
BXOJISIINX B €r0
COCTaB.
Cucremaruzanus u
00001IeHHE
3HAHUH T10 TEME

ANKeHBI:

TOMOJIOTUYECKHI

psin, obras

opmyua,

HOMEHKJIAaTypa,

3JIEKTPOHHOE U 1 0
MPOCTPAHCTBEHHOE

CTPOEHUE MOJIEKYII.

CrpykTypHas u

LUC-TPaHC-

M30MEepUs aJIKCHOB

duznyeckue u

XHUMHAYECKHE

CBOMCTBA aJKECHOB. 1 0
IIpaBumo

MapkoBHHKOBa

CnocoObl
MOJTyYEHUS U
MIpUMEHEHNE
aJIKEHOB

[TpakTnueckas
pabota Ne 1 o
teme "[lonydenne
STHIIEHA U
U3Y4YEHHE €r0
CBOMCTB"

Pewenne
pac4y€THBIX 3a]1a4
Ha OIIpeleIeHue
MOJIEKYJIIPHOU
(hopMyIibI
OpraHUYeCKOro

04.10.20
23

05.10.20
23

10.10.20
23

11.10.20
23

12.10.20
23



19

20

21

22

23

24

25

26

27

BEIIECTBA

AJKaaueHsr:
COTPSIKEHHBIE,
M30JIMPOBAHHbBIE,
KYMYJIUPOBAHHbIE.
OcobeHHOCTH
3J€KTPOHHOTO
CTpPOCHUSA

XHUMHYECKHE
CBOICTBa
CONPSIKEHHBIX
JINCHOB

Crioco05b1
MOJTyYCHUS U
MIPUMCHCHHE
aJIKaJIleHOB

AJIKUHBL:
TOMOJIOTHUECKUN
psin, obras
opmyua,
HOMCHKJIATYpa,
JNEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTpOCHHE MOJIEKY,
¢buznyeckue
CBOMCTBA

XUMHYECKHUE
CBOMCTBA aJIKUHOB

KauecTBeHHbBIC
peakuuu Ha
TPOMHYIO CBSI3b
CnocoObl
MOJy4YEeHUS U
MIPUMEHEHHE
AJIKUHOB

Pemenue 3amau:
pacu€Tsl 110
YPaBHEHUIO
XUMHYECKOH
peakuuu

CI/ICTeMaTI/IBaI_[I/Iﬂ u

17.10.20
23

18.10.20
23

19.10.20
23

24.10.20
23

25.10.20
23

26.10.20
23

07.11.20
23

08.11.20
23



28

29

30

31

32

33

34

00001eHne
3HAHUH 110 TEME

ApEHBI:
FOMOJIOTUYECKU I
psn, oluias
opmyua,
HOMEHKJIaTypa.
DJIEKTPOHHOE U

IIPOCTPAHCTBCHHOC
CTPOCHUEC MOJICKYJI

OeH3071a U
TOJIyOJia, UX
¢buznyeckue
CBOICTBA

XUMHYECKHE

CBOMCTBa dApPCHOB:

peaKnuu
3aMCIICHUA

XUMHYECKHE

CBOMCTBa dApPCHOB:

peakuuu
MIPUCOCTMHCHHSI,
OKHCJIEHHE
TOMOJIOTOB
OeH3011a

OcoGenHoctu
XUMHUYECCKUX
CBOWCTB CTHpOJIa

Pemenue
pac4y€THBIX 3a1a4
Ha OIIpeleIeHue
MOJIEKYJISIPHOM
(bopMyIibI
OpraHUYeCKOT O
BEILIECTBA

CnocoObl
MOJy4YEeHUS U
MIPUMEHEHHE
apeHoB
I'eneTnueckas
CBA3b MEXIY
pPa3TUYHBIMHU

09.11.20
23

14.11.20
23

15.11.20
23

16.11.20
23

21.11.20
23

22.11.20
23

23.11.20
23

28.11.20
23



35

36

37

38

39

40

41

KJaccamMu
yII€BOJOPOIOB
Pacuétel mo
ypaBHEHUSIM
XUMHYECKUX
peaKuuid.
Cucremaru3anus u
0000mmeHne
3HAHWH 10 TEME
IIpupoaHsbIit ras.
ITonyrHble
He(TSAHBIC Ta3bl

KamenHnslit yroas u
MIPOAYKTHI €TO
nepepaboTKu

Hedth 1 ciocoOs1
e€ mepepaboTKu
HedtH.
IIpumeHeHue
MIPOIYKTOB
nepepadoTKu
He(tH
I'enernueckas
CBSI3b MEXKTY
Pa3TMIHBIMHU
KJIaccaMu
YIII€BOJOPOIOB
l"anorenomnpousson
HEBIC
YIII€BOJOPOIOB:
JIEKTPOHHOE
CTPOCHHE; pEaKIuu
3aMeIIeHUs
rajoreHa

[etrictBue
ImenoJe Ha
rajoreHnpoOu3BOIH
BIE.
BzaumopeiictBue
JIUTaJIOTeHAJIKaHOB
C MarHveM u
LIUHKOM

29.11.20
23

30.11.20
23

05.12.20
23

06.12.20
23

07.12.20
23

12.12.20
23

13.12.20
23



42

43

44

45

46

47

48

Cucremaruzanus u
00001IeHHE
3HAHUM 10 pa3aeiry
«YTJIEBOIOPOIBI

KontposbsHas
pabota mo Teme 1 1
"YraneBonpopoast”

[Ipenenvubie
OJIHOQTOMHBIC
CIUPTHI:
TOMOJIOTHYCCKUM
psn, oOuias
dbopmyna, 1 0
CTPOCHHE MOJIEKYI,
HU30MepHs,
HOMEHKJIATypa,
Kiaccudukanms,
¢buznveckue
CBOICTBaA

XUMHYECKHE

CBOMCTBa

IpeeabHbIX 1 0
OJHOATOMHEIX

CIIUPTOB

CriocoOsr

MOJTYYCHHS 1

IpUMEHEHHE 1 0
OJTHOATOMHBIX

CIIUPTOB

[IpocTeie a¢upst:

HOMEHKJIaTypa u

HU30Mepus,

0COOCHHOCTH 1 0
(bUBUIECKUX U

XAMHYECKUX

CBOMCTB

MHoroaromMHbIe
CTIHPTHI:
STHJICHTJIUKOJb U
TIUTEPUH, UX
¢buznyeckue u
XUMHUYECKHE

14.12.20
23

19.12.20
23

20.12.20
23

21.12.20
23

26.12.20
23

27.12.20
23

28.12.20
23



49

50

51

52

53

54

55

56

CBOMCTBA

Crioco0b1
MOJIYYCHUS U
[IPUMEHEHUE
MHOI'OATOMHBIX
CIIUPTOB

@DeHOoJI: CTpOEHHUE
MOJIEKYIIbI,
¢buznyeckue
CBONCTBA.
TOKCUYHOCTH
¢denona

XUMHUYECKHE
cBoiicTBa (peHomna

Crioco05b1
MOJTyYCHHUS U
MIPUMEHECHHE
¢denoia

[IpakTuueckas
pabota No 2.
Pemenue
SKCIEPUMEHTAJIbH
BIX 33Ja4 10 TEME
«CnupTel U
(beHobI»

CucreMaTusanus u
00001menne
3HAHUH 10 TEME

Anpnerunsl 1
KETOHEI:
AIEKTPOHHOE
CTpPOEHHUE
KapOOHMIBHOU
TPYIIIIBL
TOMOJIOTUTYECKHE
psAIBI, 00TIast
opmyra,
H30Mepus U
HOMEHKJIaTypa

Anpnernasl u
KETOHBI:

09.01.20
24

10.01.20
24

11.01.20
24

16.01.20
24

17.01.20
24

18.01.20
24

23.01.20
24

24.01.20



57

58

59

60

61

62

63

¢buznyeckue

CBOWCTBA; pEaKUU

IIPUCOEANHEHHUS

Peaxnnu
OKHCJICHUS U
KauyeCTBEHHEBIE
peakiumn
aJbIETUA0B U
KETOHOB

Cnoco0n1
IOJIy4YECHHUS
AJIBbACTUI0B U
KETOHOB

OJIHOOCHOBHBIC
npeeIbHbIC
KapOOHOBBIE
KHCJIOTHI,
0COOEHHOCTH
CTPOCHHS MX
MOJICKYJT

N3omepns u
HOMEHKJIaTypa
KapOOHOBBIX
KHCJIOT, UX
¢buznyeckue
CBOMCTBA

XHAMHUYECKUE
CBOMCTBA
MPEebHBIX
OJTHOOCHOBHBIX
KapOOHOBBIX
KHCIIOT

Ocobennoctu
CBOWCTB
MYypaBbUHON
KHCIIOTBHI.
MHuoroo6pasue
KapOOHOBBIX
KHCJIOT

Ocobennoctu
CBOWCTB:
HereHeHBHBIX H

24

25.01.20
24

30.01.20
24

31.01.20
24

01.02.20
24

06.02.20
24

07.02.20
24

08.02.20
24



64

65

66

67

68

69

apoOMaTHYECKHIX
KapOOHOBBIX,
JTUKapOOHOBBIX,
THAPOKCHKAPOOHOB
BIX KHCJIOT.
[IpencraBurenu
BBICIIIHX
KapOOHOBBIX
KHUCIIOT

[Tonsitue o
MIPOU3BOIHBIX
KapOOHOBBIX
KHCIIOT

Cnioco0bl
MOJTyYCHHUS U
MPUMCHCHHE
KapOOHOBBIX
KHCIIOT

CnoxHbie 3UPBHIL:
FOMOJIOTHYECKHU I
psn, obmias
opmyua,
HU30MEpHsI U
HOMEHKJIATypa

dusnueckue u
XUMHYECKHE
cBoiicTBa 3(hHpoB

Pemenue
pacy€THBIX 3a/1ay:
110 YPaBHEHUIO
XHUMHYECKOU
peakiuu, Ha
omnpeaeseHue
MOJIEKYJISIPHON
(hopMyIibI
OpraHUYeCcKOro
BCIIECTBA

[TpakTnueckas
paborta Ne 3.
Pemenue
AKCIEPUMEHTAJIbH
bIX 33/1a4 [0 TEME

13.02.20
24

14.02.20
24

15.02.20
24

20.02.20
24

21.02.20
24

22.02.20
24



70

71

72

73

74

75

76

"KapOoHoBbIe
KHUCJIOTHI.
Crnoxuble 3¢upbr"

Kupsr: ctpoenue,
¢dusnyeckue u
XAMUYCCKHE
CBOICTBa
(ruzpoinus)
OcobeHHoOCTH
CBOMCTB KHUPOB,
coJiepKaIInx
OCTaTKH
HEeMpeaesIbHbIX
JKUPHBIX KUCIIOT.
2Kupsl B npupoje
Mp11a Kak cojim
BBICIIIMX
KapOOHOBBIX
KHCIJIOT, UX
MoIoIIIee ICHCTBHE.
ITonsatue o
CHHTETHYECKHUX
MOIOIIMX
cpenctBax (CMC)
I'eneTnueckas
CBSI3b
YTJIEBOJIOPOJIOB U
KHCJIOPOJICOIEpKA
IIUX OPTAaHUYECKUX
BEIIECTB

Pacuérnl 1o
YpaBHEHUSM
XUMHYECKHAX
peakuuii
Cucremaruzanus u
00001IeHHEe
3HAHWH T10 TeEME

OO0mas
XapaKTepUCTHKA
yTJIEBOJIOB U
KJacCUpUKALIUS
YTJIEBOJIOB (MOHO-,

27.02.20
24

28.02.20
24

29.02.20
24

05.03.20
24

06.03.20
24

07.03.20
24

12.03.20
24



7

78

79

80

81

82

83

84

- U
MOJIMCaxapu/Ibl)
Monocaxapu/isl:
¢buznyeckue
CBOICTBa U
HaXO0XICHUEC B
pupoJie
[Ipumenenue
TJIFOKO3BI, €€
3HAYCHHUEC B
JKH3HCACATCILHOCT
Y OpraHuszma

Jncaxapuibl:
caxaposa,
MaJIbTO3a "
JIaKTO3a.
Haxoxnenue B
MpUpOE U
MPUMEHEHUE
JIMCaxapuI0B

[Tonucaxapupr:
CTpOEHHE
MaKpOMOJIEKYI,
¢busnyeckue u
XUMHUUYECKHE
CBOICTBA,
MIpUMEHEHNE

[Tonsatue 00
HCKYCCTBEHHBIX
BOJIOKHAX

Pemenue
pacueTHBIX 3a1a4
Ha OIIpe/IeIICHUE
JI0JIA BBIXOJ1a
MPOAYKTa PEaKIU
OT TEOPETHUYECKH
BO3MOYKHOT'O
CucremaTtuzanus u
00001eHune
3HAHUM MO pa3aeiy
KoHntponbHas
pabota 1o Teme

13.03.20
24

14.03.20
24

19.03.20
24

20.03.20
24

21.03.20
24

26.03.20
24

27.03.20
24

28.03.20



85

86

87

88

89

90

"Kucnoponaconepx
alrye
OpraHUYECKUE
coenuueHus"

AMUHBI:
Knaccudukanus,
CTPOCHUE MOJIEKYII,
obmas hopmyia,
u3oMepus,
HOMEHKJIaTypa U
dbuzmveckue
CBOMICTBA

XUMHYECKHE
CBOMCTBa
anrpaTUIECKUX
aMHHOB

AHWIMH: CTPOEHUE

aHWJIMHA,

0COOEHHOCTH 1 0
XUMHYECKUX

CBOMCTB aHUJIMHA

CriocoOsl

MOJTyYeHUS U

IIPUMEHEHNE 1 0
anupaTHIECKuX

aMHMHOB

AMWHOKHCIIOTHI:
HOMEHKJIaTypa u
Hu30Mepus,
¢buznyeckue
CBOICTBA.
OtnenbHBIE
MIPEJICTAaBUTEIH Ol
AMHHOKHUCJIOT

XUMHUYECKHE
CBOMCTBA
AMHUHOKHCIIOT, UX
OHOJIOrYEeCKOe
3HAYEHHUE
aMHUHOKHCJIIOT.
CuHTe3 U TUIPOIN3
MENTHIOB

24

02.04.20
24

03.04.20
24

04.04.20
24

16.04.20
24

17.04.20
24

18.04.20
24



91

92

93

94

95

96

97

benku xak
MIPUPOIHBIE
MOJIMMEPBI;
CTPYKTYPBI OCITKOB

XUMHUYECKHUE
CBOMCTBA OEJIKOB

A3zoTcoaepkaiime
TeTePOLUKINYECKI
X COCJIMHCHHMSIX.
Hyxnennosbie
KHUCIIOTBL: COCTaB,
CTpOEHHUE U
Orooruyeckas
pOJIb

[IpakTnueckas
pabota Ne 4.
Pemenne
SKCIEPUMEHTAJIbH
BIX 33/1a4 10 TEME
«A30TCoiepKallne
OpraHnu4ecKue
COEIUHEHHUS»

IIpaxTrueckas
pabota Ne 5.
Pemenne
AKCIEPUMEHTAIbH
BIX 337124 110 TeME
«Pacno3HaBanue
OpraHU4eCKHUX
COEJTUHEHMIN»

KoHntponbHas
pabora 1mo Teme
"A3oTcoaepxaiiue
OpraHUYECKUE
coelMHEeHUs "

OcHOBHBIE
MOHATUS XUMUHA
BBICOKOMOJICKYJISIP
HBIX COSIMHEHUH U
METOJBI UX
CHHTE3a —

[EEY

23.04.20
24

24.04.20
24

25.04.20
24

30.04.20
24

07.05.20
24

08.05.20
24

14.05.20
24



98

99

100

101

102

nojmmMmepusanus u
IIOJIUKOHACHCAI U

IInacTmaccsl.
Yrunusanmsa u
nepepabdoTka
IUIACTUKA

DJIaCTOMEPBIL:
HaTypaJbHbIN
CUHTETHUYECKHE
Kayuyyku. Pe3una

Bookna:
HaTypaJibHEbIE,
HCKYCCTBEHHBIE,
CHHTCTHYECKHE.
[Tonumepst
CIICI[UAIBHOIO
Ha3HAUYCHHUS

[IpakTuueckas
pabota Ne 6.
Pemenue
SKCIEPUMEHTAIbH
BIX 3aJ1a4 110 TEME
«Pacno3zHaBanue
IJIaCTMAcC 1
BOJIOKOH

O06o0menue n
CHUCTEMaTU3alHs
U3Y4YEHHOTO
MaTepuaa 1o Teme
"BbIicoOKOMONEKYIs
PHBIE COETUHEHUS "

OBLLEE
KOJIMUECTBO YACOB
T10 ITIPOTPAMME

11 KUIACC

Ne

n/
n

1

Tema ypoka

Atom. Cocrtas

1 0
1 0
1 0
1 0
1 0
102 3

KoJsnuyecTBo 4acoB

K
Bee OHTPOJIb
HbIe
ro
padoThI
1 0

IIpakTH4ec

15.05.20
24

16.05.20
24

21.05.20
24

22.05.20
24

23.05.20
24

JlaTa
U3Y4YeH
us

DJIEKTPOHHBI
e uupposbIe

o0pa3oBaresb
HbIe pecypchl



ATOMHBIX SIIEP.
XUMHUYECKUN
3eMEHT. M130TonEbl

Crpoenue
3JIEKTPOHHBIX
000JI04EK aTOMOB,
KBaHTOBBIC YHCIa

Knaccudukanms
XUMHYECKUX
3JIEMEHTOB (S-, p-, d-
, f-amemenTh)
Pacnpenenenue
3JIEKTPOHOB I10
ATOMHBIM
opouTaIIM

DIEeKTPOHHBIE
KOH(UTypanuu
aTOMOB 2JIEMEHTOB B
OCHOBHOM H
BO30YXIEHHOM
COCTOSTHUH

DNEeKTPOHHBIE

KOH(UTrypauu

WOHOB. 1 0
DNeKTpoOTpULATEINb

HOCTh

[Tepuoanueckuit
3aKOH U
[Tepuonnueckas
cucremMa
XUMHUYECKUX
anemeHToB J[. U.
Meneneesa, CBA3b
C COBPEMEHHOM
TEOPUEU CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH
M3MEHEHUSI CBOWCTB
XHUMHYECKHX
AIIEMEHTOB H
00pa3yeMbIX UMH
MPOCTHIX U

04.09.2

023

0 05.09.2
023

0 06.09.2
023

0 11.09.2
023

0 12.09.2
023

0 13.09.2
023

0 18.09.2
023

0 19.09.2
023



10

11

12

13

14

15

CJIOXKHBIX BEIIECTB
0 TPYIIaM H
neproam
Cucremaruzanus u
000011IeHNE 3HAHUI
10 TEME

Bunnr xumuueckoit
CBsA3H. MeXaHu3MBI
o0Opa3oBaHUs
KOBAJICHTHOM CBS3U.
Bonoponnas cBA3b.
MexMoeKyIIsIpHbIe
B3aHMOJICHCTBHS

BanentHocTh 1
BaJICHTHBIC
BO3MOXKHOCTH
atoMoB. CBs3b
3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJ
C ux
T€OMETPUUYECKHM
CTPOCHUEM

[Ipencrasnenus o
KOMILJIEKCHBIX
COCIMHEHUSIX
COCTaB U
HOMEHKJIaTypa

Bemecrtsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO
cTpoeHus. Thmbl
KPUCTAJUTMYECKHUX
pPEILIETOK U CBOMCTBA
BEIIECTB

ITonsatue o
JUCIIEPCHBIX
CUCTEMAX.
[IpencraBnenue o
KOJUIIOUJIHBIX
pacTBopax

Hctunneie
pacTBOpPBI:

20.09.2
023

25.09.2
023

26.09.2
023

27.09.2
023

02.10.2
023

03.10.2
023

04.10.2



16

17

18

19

20

21

HACBILICHHBIC U
HEHACBIIICHHBIE,
pacTBOPUMOCTb.
Kpucrannoruapatsl

Cnoco0n1
BBIPKCHUS
KOHIICHTPALIUU
pacTBOpOB
Pemenue 3agad ¢
HCII0Ib30BaHUEM
MOHSATHU «MaccoBas
JI0JI paCTBOPEHHOTO 1 0
BEIIECTBAY,

«MOJISIpHAs

KOHIICHTPAIIHs

Knaccudpukanuus n
HOMEHKJIaTypa
HEOPraHUYecKuX
BEIIECTB

CucreMatusanus u
000011IeHre 3HAHUI 1 0
10 TEME

KoHnTponbHas
pabora 1o Temam
«CTpoeHue aroma.
[Tepuonnueckuii
3aKOH H
IIepnonnueckas
cucTema
XUMHYECKHUX
anemeHTOB JI.H1.
MenpaeneeBay,
«CtpoeHnue
BElIEeCTBA.
MHuoroo6pasue
BEIIIECTB»

Knaccudukanus
XUMHUYECKUX
peakuuii B
HEOPraHWYECKOU 1
OpraHUu4eCcKOu
XUMUU. 3aKOH

023

09.10.2
023

10.10.2
023

11.10.2
023

16.10.2
023

17.10.2
023

18.10.2
023



22

23

24

25

26

27

28

COXpaHEHHUS MacChl
BEILIECTB; 3aKOH
COXpaHEHUs U
MIpEeBpALICHUS
SHEPTUH NPU
XUMHYECKHUX
peakuusax

Tennobie 3G HEKThI
XUMHYECKHUX
peaKkuuid.
Tepmoxumuueckue
ypaBHEHUS

Breraucnenus 1o
YpaBHEHUSIM
XHUMHYCSCKHX
peakuuii u
TEPMOXUMHUYECKUM
YPaBHEHUSAM

CxkopocThb
XUMHYECKOM
peaxkiuu, eé
3aBHCHMOCTE OT
Pa3IUYHBIX
(daxTopos. Karanus
Y KaTaJIu3aTOPbI

T'omorennbie u
reTepOTreHHbIE
peakuuu

IIpaxTrueckas
pabota Ne 1 o teme
"Bnustaue
Pa3IMYHbIX
($hakTopoB Ha
CKOpPOCTh
XUMHYECKON
peaxkuun"
Ob6parumbie u
HeoOpaTHMble
peaxuu.
XHUMHYECKOE
paBHOBECHE

[TpakTnueckas

23.10.2
023

24.10.2
023

25.10.2
023

07.11.2
023

08.11.2
023

13.11.2
023



29

30

31

32

33

34

35

pabota Ne 2 o Teme
"Bnustaue
Pa3IUYHBIX
(hakTOpOB Ha
MOJIOXKEHUE
XUMHYECKOT0
paBHOBecHUs"

DICKTPOIUTHYCCKAS
JIACCOLMAIHS.
CuibHbIE U cIa0bIe
AEKTPOJIUTHI.
CreneHb
JIACCOLMAIIN

Honnoe
MPOU3BEICHUE
BoJibl. Cpena
BOJIHBIX PacTBOPOB.
Bonoponnslii
nokazatens (pH)
pactBopa

I'maponus coneil.
Peakmumn,
MIPOTEKAIOIINE B
pacTBopax
AJIEKTPOJIUTOB

IIpaxTrueckas
pabota Ne 3 o Teme
"Xumudeckue
peakuuu B
pacTBopax
3JEKTPOJIUTOB"

OKHCIUTENTHHO-
BOCCTaHOBUTEITbHBIE
peaxIum.
Baxwneiimue
OKUCIIUTEH U
BOCCTaHOBUTEIH
Meron
3IEKTPOHHOTO
(271I€eKTOHHO-
HMOHHOT0) OanmaHca

DneKkTponu3

14.11.2
023

15.11.2
023

20.11.2
023

21.11.2
023

22.11.2
023

27.11.2
023

28.11.2
023



36

37

38

39

40

41

42

43

pPacTBOpOB U
pacriaBoB BELIECTB

Pemrenue 3amau
Pa3IMYHBIX TUIIOB

Pemrenue 3amau
Pa3IMYHBIX THUIIOB

Cucremaruzanus u

000011IeHHE 3HAHNI

110 TEME 1 0
"XuMHuJecKue

peakun"

KoHntposbHas
pabora 1o Teme
"Xumuueckue
peakuuu"

Ilonoxenue
HEMETAJJIOB B
Ilepuoanueckoii
CHCTEME
XHUMHYCSCKHX
anemeHToB /1. .
Menneneesa u 1 0
0COOCHHOCTH
CTPOCHHUSI X
aTOMOB.
dusznueckue
CBOMCTBA
HEMETAJIJIOB

AsnmoTponus
HEMEeTaJUIOB (Ha
npumMepe
KHUCJIOPOJIa, CEPBHI,
dbocdopa u
yriaepoa)
Bonopon:
MOJIy4YEHHUE,
¢buznueckue u 1 0
XAMUYCCKHE

cBorictBa ['mapuasl

TajsioreHsr: 1 0

29.11.2
023

04.12.2
023

05.12.2
023

06.12.2
023

11.12.2
023

12.12.2
023

13.12.2
023

18.12.2
023



44

45

46

47

48

49

50

HaXO0XICHHE B
MIPUPOJIE, CIIOCOOBI
MOJTy4eHUS,
(dbuznveckue u
XUMHAYECKHE
CBOICTBA

l'anorenoBonopoabI.
Baxwneiimue
KHCIIOPOJICOIEPIKALIL
1€ COCIUHEHUS
raJloreHoB

JIaGoparopHbie U
MIPOMBILLIEHHBIE
CHOCOOBI MOTYyYEHUS
raJIOre€HOB.
[Ipumenenne
raJIOr€HOB U UX
COCIMHEHU I

[IpakTuyeckas
pabota Ne 4.
Pemenue
AKCIIEPUMEHTAJIbHBI
X 3a/1a4 10 TeMe
«["anoreHp»
Kucnopon:
nabopaTopHbIE U
MIPOMBIIIJICHHBIE
CIIOCOObI
MOJTyICHHUS,
¢buznueckue u
XUMHUYECKUE
cBoiicTBa. O30H.
IIpumeHeHue
KHCJIOpPOJIa U 030HA

Oxcuasl u
MIEPOKCHU/IBI

Pemenue 3agau
paSJ'II/I'-IHI)IX THUITIOB

Cepa: Hax0XJIeHUE B
MIPUPO/IE, CIIOCOOBI

19.12.2
023

20.12.2
023

25.12.2
023

26.12.2
023

27.12.2
023

09.01.2
024

10.01.2
024

15.01.2



51

52

53

54

55

56

57

MOJTy4eHUS,
¢dusnyeckue u
XUMHYECKHE
CBOMCTBa

CepoBoaopo,
Cyb(HIBI

Kucnopoaconepxa
e COCANHCHUA
cepbl. OcobeHHOCTH
CBOMCTB CEPHOU
KHCJIOTBI

[IpakTuueckas
pabora Ne 5.
Pemenue
AKCIIEPUMEHTAJIbHBI
X 3aJ1a4 10 TeMe
«Cepau eé
COEJIMHEHU S

A30T: Hax0XJICHUE B
MIPUPO/JIE, CIIOCOOBI
MOJTyYCHUS,
¢busnueckue u
XUMHYECKHE
CBOICTBa. AMMHaK,
HUTPUIBI
Kucnoponconep-
JKaIe COSTUHEHUS
azora. OcoOeHHOCTH
CBOMCTB a30THOM
KHCJIOTBI

[Ipumenenue a3ora
U €ro COCAMHEHUMN.
A30THBIE
ynoopeHus
docdop:
HaXOXJICHHE B
MIPUPOJIE, CIIOCOOBI
MOJTyYeHUS,
¢buznyeckue u
XUMHUYECKHE
cBoiicTBa. Pochusl

024

16.01.2
024

17.01.2
024

22.01.2
024

23.01.2
024

24.01.2
024

29.01.2
024

30.01.2
024



58

59

60

61

62

63

64

u dpochun
Oxkcuabl hocdopa,
dhochopcoaepxkamu
e kucnotsl. Conu
dbocdopHoii
KHCIIOTHI
[Ipumenenue
dhocdopa u ero
COEMHEHHIA.
docdopHbIe
ynoopeHus

[IpakTuueckas
pabota Ne 6
Pemenue
IKCIIEPUMEHTAIBHBI
X 3a/1a4 10 TeMe
«A3oT 1 pochop u
WX COCTUHCHUS»
Yraepon:
HaXOXICHHE B
IPUPOJIE,
QTOTPOITHBIE
MoaudUKaIuy;
¢busnueckue u
XUMHYECKHE
CBOMCTBA
MIPUMCHCHHE
Oxcup yraepoma(ll),
OKCH/]I
yriepona(1V),
yroJibHas KUCIOTa U
e€ conu

Pemenue 3agau
Pa3IUYHBIX TUIIOB

Kpemnwuii:
HaXOXJICHHE B
MIPUPOJIE, CIIOCOOBI
MOJTY4CHHUS,
¢buznyeckue u
XHUMHUYECKHUE
CBOMCTBA

31.01.2
024

05.02.2
024

06.02.2
024

07.02.2
024

12.02.2
024

13.02.2
024

14.02.2
024



65

66

67

68

69

70

71

72

73

Oxkcupg
kpemuus(1V),
KpEMHHEBast
KHCJIOTa, CUIINKATHI

IIpumeHeHue
KPEMHHS U €T0
COCJIMHEHUH.
CrexJio, ero
MOJy4YEeHUE, BUJIBI
CTEKJIa

Pemenue 3agau
pa3JII/I‘-IHI)IX THUIIOB

Cucremaruzanus u
0000111eHKE 3HAHUI
10 TEME
"Hemerannsr"

KonTponbhas
pabota 1o Teme 1 1
"Hemertamsr"

AHanus

pe3yJbTaToB

KOHTPOJIbHOU 1 0
paboThl, KOppEeKLIUs

OLIMO0K

ITonmoxxenue
METaJVIOB B
[Tepuoanueckon
CHCTEME
XUMHYECKHAX
9JIEMEHTOB. 1 0
OcobenHocTH
CTpOEHUS
3IEKTPOHHBIX
000JI04EK aTOMOB
METaJIJI0B

O6mume puznueckune

CBOWCTBa METAJIJIOB.

[Ipumenenne 1 0
METAJUIOB B OBITY U

TEXHUKE

CruiaBbl METAJUIOB. 1 0

19.02.2
024

20.02.2
024

21.02.2
024

26.02.2
024

27.02.2
024

28.02.2
024

04.03.2
024

05.03.2
024



74

75

76

77

Koppo3zust meramios

Pemrenue 3agau
Pa3IMYHBIX TUIIOB

DIEKTPOXUMHUYECKH
W psll HanpsHKECHUH
mertauioB. OOme
CTIOCOOBI OTYYCHHUS
METaJIJIOB

O61mmas
XapaKTEPUCTHKA
MeTaioB |A-
TPYIIIIBI
[Tepuoanueckoit
CHUCTEMBI
XUMHYECKUX
anemeHToB. Hatpwuii
M KaJIui:
MOJIy4eHue,
(dbuznveckue u
XUMHYECKHE
CBOMCTBA,
MIPUMCHCHHE
MIPOCTHIX BEIIECTB U
UX COCIMHCHUMN

OOmas
XapaKTePUCTUKA
metauios |A-
TPYIITIBI
[Tepuonnueckoi
CHCTEMBI
XHUMHYECKHX
3JIEMEHTOB. Maruuii
M KaJIbITUM:
MOJTy4YEHHE,
¢buznueckue u
XUMHYECKHE
CBOMCTBA,
IIPUMEHEHNE
MPOCTBIX BELIECTB U
UX COCJIMHEHUN

0

0

06.03.2
024

11.03.2
024

12.03.2
024

13.03.2
024

18.03.2
024



78

79

80

81

82

83

84

85

JKEcTKoCTh BOOBI U
CIIOCOOEI €é
yCTpaHEHUS

AnroMuHMIL;
MOJTy4YEHHeE,
¢dusnveckue u
XAUMUYCCKHE
CBOICTBA,
MIPUMEHCHHE

AmdorepHbie
CBOMCTBA OKCHUJA U
TUAPOKCH]IA
AJTIOMHHUS,
THAPOKCOKOMILIICKC
Bl AJTIOMHHUS, UX
MIPUMCHCHHE

Pemenue 3agau
pa3IMYHBIX TUIIOB

[IpakTnueckas
pabora Ne 7.
Pemenue
JKCIEPUMEHTAJIbHBI
X 3a7a4 10 TeME
«Mertansl riaBHbIX
MOATPYIII

Obmas
XapaKTEePUCTHKA
METaJIJIOB MOOOYHBIX
noxrpyni (b-rpymm)
[Tepuoanueckon
CUCTEMBbI
XUMHUYECKUX
3JIEMEHTOB

dusnveckue u
XUMUYECKUE
CBOMCTBA XpOMa 1
€ro COeIMHEHMH, X
MPUMEHEHNE

Baxxueiinme
COeIUHEHUS
Maprasua.

[EEN

19.03.2
024

20.03.2
024

25.03.2
024

26.03.2
024

27.03.2
024

01.04.2
024

02.04.2
024

03.04.2
024



86

87

88

89

90

91

92

Ilepmanranar
KaJus, ero
OKHUCJIUTCIIbHEIC
CBOMCTBa

duznyeckue u

XHUMHAYECKHE

CBOMCTBA XKeJie3a U

€ro COeIMHEHUIA. 1 0
[Tonyuenue u

MIPUMEHCHHE

CILIaBOB JKeJle3a

duznyeckue u

XAMUYECKHE

CBOWCTBA MEIU U €6 1 0
COCIUHEHHH, NX

MIPUMCHCHHE

duznyeckue u

XHUMHAYECKHE

CBOMCTBA IIMHKA U

€ro COeINHEHHH, X 1 0
MpUMEHEHUE.

I'mapoxcokoMIuIekc

Bl IIUHKA

IIpaxTrueckas
pabota Ne 8.
Pemenue
3KCIEPUMEHTAIBHBI
X 3a/1a4 10 TeMe
«Mertaisl
MOOOYHBIX
MOJITPYIII

Pemenue 3agau
paSJ'II/I'-IHI)IX THUITIOB

O06o01enue u

cucTeMaTu3anus

M3Y4EHHOTO 1 0
MaTepuaia 1o Teme

"Meramisr"

KonTponbHas

pabota mo Teme 1 1
"Meramibr"

15.04.2
024

16.04.2
024

17.04.2
024

22.04.2
024

23.04.2
024

24.04.2
024

29.04.2
024



93

94

95

96

97

98

99

100

Amnanns
pe3yIabTaTOB
KOHTPOJIBHOU
paboThI, KOPPEKITUS
omnoOoK

Ponp xumuu B
obecneueHUN
YCTOMYMBOIO
pa3BUTHUSA
YyeJI0BEYEeCTBA.
[TonsTHE 0 HAYYHBIX
MeToAax
HCCIICIOBAHUS
BCIIECTB

Hayunslie
IIPUHLIMIIBI
OpraHu3alnuu
XUMHUYECKOTO
IIPOU3BOJICTBA.
[IpomblinIeHHBIE
CTIOCOOBI OTYYCHUS
BOKHEUILINX
BEILECTB

XuMu4deckoe
3arpsi3HEHUE
OKpY>Karollen cpeibl
H €T0 MOCICACTBHUS
XuMUA U 310pOBbE
yeJIoBeKa.
JlekapcTBEHHBIE
cpencTBa

Xnmus ramy. Pons
XAMHHU B
oOecreyeHnu
MTUIIIEBOH
0e30IMacHOCTH

Kocmernueckue u
naphroMepHbIe
cpeactsa. beiTtoBas
XUMHUS

XUMHS B
CTPOUTENBCTBE.

30.04.2
024

06.05.2
024

07.05.2
024

08.05.2
024

13.05.2
024

14.05.2
024

15.05.2
024

20.05.2



Baxxueimue 024
CTPOUTEINILHBIE U

KOHCTPYKIIMOHHBIC

MaTepuaIbl

XUMUS B CEJILCKOM
XO039UCTBE.

101  Opranuyeckue u 1 0 0 21.05.2
MUHEpaJIbHbIE 024
yInoOpeHus
Cucremaruzanus u

102  o0oOuieHue 3HAHUI 1 0 0 22.05.2
10 TeMe 024

OBILIEE KOJIMYECTBO
YACOBIIO 102 4 8
ITPOI'PAMME

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

» Xumus, 10 xknace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxuuonepHoe obmectBo «M3narensctBo «IIpocseiienne»
* Xumus, 11 xmace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A., JIEBkuH

A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemienney

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA

1. Xumusi. YrnyOnennasiii ypoBenb. 11 kmace. Yuebnuk (aBropsr O.C. I"'abpuensis,
I'.I". JIvicoBa). 400 c.

. Xumust. Yriny6neHasii ypoBenb. 10 kimace. Yueonuk (aBropsl O. C. I'abpuenss,

N. T. Octpoymos, C. 1O. [Tonomapes). 368 c.



2. Meroauueckoe nocodue. Yrinyonenusiit ypoBenb. 10 kiacce (aBropsl O. C.

[Mabpuensn, U. I'. Octpoymos). 208 c.

3. HacronbHas kaura yuutens. YriayOiaeHHsld ypoBes. 10 kiacc (aBtopst O. C.

["abpuensn, . I'. Octpoymos). 480 c.

4. KoHTpoJibHbIE U POBEPOUYHBIE paboThl K yueOHuKY O. C. I'abpuensina, . I'.

OctpoyMoBa,

C. I0O. ITonomapeBa «Xumusi. YriiyoneHHbIl ypoBeHb. 10 kiace» (aBropst O. C.

["abpuensiy,

C. A. Cnagxos, A. M. banapy). 192 c.

5. KontposnbHbie padoTsl kK yueonuky O. C. I'abpuensna, . I'. Octpoymosna, C.
1O. ITonomapeBa «Xumusi. YriayOseHnHslit ypoBenb. 10 kinace» (aBropst O. C.

["abpuensn, C. A. Cnankos, A. M. banapy). 80 c.

6. Xumudeckuii akcriepuMenT B mikojie. 10 kimacc (aBTopsl O. C. I'abpuensy, JI.

I1. Batnuna). 208 c.



7. Xumus. YriayOneHHsiid yposenb. 10 kinacc. DnekTponHas Gopma yueOHUKA.

2. Meroanueckoe nocobue. Yrimyosennsiii ypoeHb. 11 knace (aBropst O.C.
["aGpuensn, I'.I'. JIsicoBa). 160 c.

3. Kaura mns yuurens. 11 xnacc. Yacts . [Tocobue ms yaureneit (aBropst O.C.
["abpuensn, I'.I'. JIsicoBa, A.I'. BBenenckas). 320 c.

4. Knwura qys yaurtens. 11 kmace. Yacts . [Tocobue mis yuureneit (apropsl O.C.
["abpuensn, I'.I'. JIsicoBa, A.I'. BBenenckas). 320 c.

5. KontponbsHbie u ipoBepounbie padoTsl kK yueOHuky O.C. ['abpuensna, I'.I'.
JIbicoBoit «Xumus. YriayOneHuslid ypoBeHb. 11 knacey (aBtopsl O.C. I'abpuensH,
JL.U. Acanosa). 160 c.

6. Koatponbsubie pabotsl k yueOHuky O.C. I'abpuensna, I'.I'. JIsicoBoit «Xumus.
Yrnyonennsit ypoBenb. 11 kimace» (aBtopst O.C. I'abpuensn, JI.M. Acanosa). 96
C.

7. Xumudeckuit akcriepuMenT B 1mikoje. 11 kimace (aBropel O.C. I'abpuensu, N.I'.
Octpoymog). 208 c.

8. ITocobue no xumuu juist noaroroBku k EI'D (aBropsl O.C. I'abpuensu, NU.T.
Octpoymog, C.A. Crnankos). 304 c.

9. Xumus. YrinyOneHHsblid ypoBeHb. 11 kimacc. DnekTponHas Gopma yueOHHUKA.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET



1. http://www.alhimik.ru [TpencraBnens! pyOpUKH: COBETH a0UTYPHUEHTY,
YUUTEII0 XUMHUH, CIIPABOYHUK (OUEHB OOJIbINAs TI0J00pKa TAaOJIHII U CIIPABOYHBIX
MaTepHaJIOB), Beceliask XUMHSI, HOBOCTH, OJTUMITHA/IbI, KyHCTKamepa (Macca
UHTEPECHBIX UCTOPUICCKHUX CBEIICHHI).

2. http://www.hij.ru XXypraan «XuMust v )KU3HBY TOHATHO U 3aHAMATEIBHO
pacckasbiBaeT 000 BCEM HHTEPECHOM, UTO MPOUCXOIUT B HAYKE U B MHPE, B
KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html Dnexrponnslii xxypHan « XUMUKHA U
XAMUS», B KOTOPOM MPEACTABICHO MHOXKECTBO OIBITOB IO XUMHH,
3aHMMATEIILHON HH(OPMALIUH, TIO3BOJISIONICH YBJICYh YUCHHKOB
IKCIIEPUMEHTATBHON YaCThIO MPeMeTa.

4. http://c-books.narod.ru BeeBo3MoskHast TUTEpaTypa M0 XHMHH.

5. http://www.drofa-ventana.ru M3secTHOe H31aTEILCTBO YUEOHOM TUTEPATYPHI.
HOBHHKY HAyYHO-TIOMYJISIPHBIX M 3aHUMATEIILHBIX KHUT TI0 XUMHH.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii nkoabHBINA TOPTAT
CO CChUIKaMH Ha 00Pa30BaTEIbHBIC CANTHI IO XUMHUH.

7. www.periodictable.ru CoopHauk cTaTei 0 XUMHUYECKUX DIIEMEHTAX,

WJUTFOCTPUPOBAHHBINA SKCTIEPUMEHTOM.






		2023-09-13T16:41:39+1000
	Бочкарева Анастасия Юрьевна




