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HOACHUTEJBHASA 3AIIUCKA

Pabouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepambHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIIHETro o01ero
obpazoBanusi(POIl COO), npeacrapneHHbix B denepaqbHOM TroOCyJapCTBEHHOM
obpazoBarensHoM ctaHgapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
denepanuy, peamu3yIOMIUX OCHOBHBIE O00pa3oBaTeNIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TNOJIOKEHUN «CTpaTernn pas3BuUTUS BOCIHMTAaHMS B Poccuiickoit
®epnepanuun Ha nepuo 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

XUMHUslT Ha YpOBHE YINIyOJIEHHOTO H3Y4YEHHs] 3aHMMAeT Ba)XKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanHusi ywammxcs 10-11 kmaccos.
W3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JIU(PEepeHIIMPOBAHHOIO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYIbTYPHYIO TMOATOTOBKY BBITYCKHHKOB UIKOJbI, HEOOXOAMUMYIO IS
aJanTayuy uX K OBICTPO MEHSIOIMUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHNS OOyYEeHUs B OpraHu3alusax MpodecCuOHaTbHOTO O0pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISIETCS] OJJHOW U3 IPUOPUTETHBIX JUCLMILIINH.

B nporpamme mno XMMHM Ha3Hauy€HUE TMpeaMeTa «XUMHUS» [OIy4aeT
HOJpOOHYI0  MHTEPIPETAlMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nonoxkeHusiMu GI'OC COO o B3auMOOOYCIOBJICHHOCTH ILIENIEH, COAEpMKaHUS,
pe3ysbTaToB O0yueHUs M TpPeOOBAHMH K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIIOTCA CJEAYIOLIME BBIMOJIHSAEMBIE MPOrpamMMoOil o
XUMUHU (QYHKIHH:

e UH(POPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoill olecredynBaer
MOJlyuY€HUE NPEJCTABICHUS O UENsIX, COJEp)KaHuu, OOIIell cTpareruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHM3alMOHHO-IIJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: MPUHLUIIOB CTPYKTYpPHUPOBAHUS M TMOCIENOBATEIBHOCTH
U3y4YeHHs Y4eOHOro MarepHalia, KOJIMUYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHONM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHMM OO0ydarolmuxcs B
pamMKax HTOTOBOHM arrectaud B (GopMe E€IUHOT0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma A yriayOGiaE€HHOTO U3yUEHUS XUMHHU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEpKAHHE, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpesnesneHue M CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaET IMpHUMEPHOE paclpeliejieHue Yy4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUISL U3yYEHHUSI OTAEIBbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATEIbHOCTh HW3YUYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOAMYECKYIO MHTEPIPETALMIO LENEeH U 3a/1ay U3y4YEeHHsI IIpeaMeTa
Ha yriIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (MMYHOCTHBIX,
METaIpPEeAMETHBIX, MPEIMETHBIX), a TaKXe C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUM  OOYyYarolerocss IO OCBOCHHIO
CoJIep KaHus IPeIMETa.

[Io Bcem Ha3BaHHBIM TO3UIUSM B MPOrpaMMe MO XUMHH MPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh C OOy4YeHHMEM XHUMUUM Ha YPOBHE OCHOBHOIO OOILIEro
oOpazoBaHus. 3a TpefeiaMd YCTAaHOBJICHHOW MpPOrpaMMoll MO  XUMHUHU
00s3aTeNbHON (MHBApPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OcTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUaTUBHOW COCTABJISIFOIIEH,
KOTOpasi IOJKHA OMPENEIATHCS B COOTBETCTBHM C HAIIPABIEHHEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M YIIIYyOJEHHOIO YpOBHEH B CHUCTEME
mudpepeHIMpoBaHHOTO OOYYEeHHsI Ha ypPOBHE CPEIHEro OO0mIero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUs HaNpaBiIeH Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  A3TalloM  MOJYYEHUS  XHUMHYECKOTro
oOpa3oBaHHsI B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccoHaIbHOTO
oOpa3zoBanus. B 9Toil CBsS3M H3ydeHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJIeHHE TEOpEeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeaEHHbI Mpoduib
oOy4eHHUsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEIYIONIEr0 MOJIYYSHHUS] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3anusax npodeccuonanbHoro oopasosanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk miIaHUPYEMBIM pe3yJibTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHON TMPOTPAMMBI CpPEAHETro 001ero oOpa3oBaHUS
U3ydyeHue rmnpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3aJay



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydarommxcs, Ha (popMHpOBaHHE Yy HHUX
OOIIEMHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOTo TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMINX  MEKIUCITUTIIMHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocrapngomyMu mpeaMera «XUMUs» Ha ypOBHE yIiyOJIE€HHOIO M3y4eHHUs
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmyeckas xumus» u «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHUA STHUX KYpCOB B IPOrpaMMe IO XUMHUHU 32 OCHOBY
npuHATel nosokeHuss GI'OC COO o paznmuuusx 0a30BOro U yriryoJIEHHOTO
YPOBHEW U3yUYEHHUs NIPEAMETA.

OcHoBy coaepxkaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYIMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YUEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpEIeIEHHOE TEOPETHYECKOE JOIOJHEHUE, I03BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YyBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiyOJeHHs
IIPEACTABICHUM O CTPOEHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKUUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUUYECKON KUHETUKHU
U TepMoauHamMuku. W3ydeHnue mnepuogmueckoro 3akoHa u llepuommueckoi
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHnH, a TaKKe C TOYKH 3PEHHs] MEXaHU3MOB €€ oOpa3oBaHus. M3ydeHue
TUMIOB ~ peakuuMid  JomojHsercs  (GOpMUpOBaHMEM  MpeACTaBiIeHUH 00
AIEKTPOXUMHUYECKUX IPOLEcCax U IEKTPOJIU3E PACILUIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUN yaenseTcs 0co00e BHUMaHUE BOMPOcaM 00 3JEKTPOHHBIX 3P deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHii.

Oco0oe 3HaueHue HMeEeT TO, YTO Ha COJEpPKaHUE KypCOB XHUMHH
yrayO0aEHHOTO YPOBHS M3YUYEHHS JIJIsl KJIACCOB OMpeeaEHHOTo mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M Xapakrep [OMOJHEHUH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE TIpeIMeThl. Tak, Hampumep,
B COJEp)KaHUM IpeIMeTa JUIsl KJIacCOB XUMHUKO-(PU3NYecKoro mnpoguius 0osblioe
3HaYeHHe OyayT UMETh 3JEMEHTHl yueOHOro Marepuaina mno obmei xumuu. [Ipu
U3y4YCHUU TMpeJMeTa B JAHHOM Cllydyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJI0OB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJIsipHas Teopusi B (PU3MKE), 3aKOHbl COXpPaHEHUS



MacCcbl M DHEPIUM, 3aKOHBl TEPMOJMHAMHUKH, JJIEKTPOJIM3a, IPEICTABICHUA O
CTPOCHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ounonornueckoro npoduist OOJBUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKast
xumuss. B 3TOM  cimydae mpedocTaBisieTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOATENTPHOTO  PACCMOTPEHUS XMMHYECKOM OpraHum3alud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHUe
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKH, YIJIE€BOJbl, HYKICHUHOBBIE
KUCJIOTBI U Apyrue. Ilpu 5ToOM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEIIECTB CIIY)KaT OCHOBOM I W3y4YeHUs
CYIIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUSI.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOJSALIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NpenMeTb», «MartemaTuka u
uH(popmaTrka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun ydeOHOro mnpeamera «XUMHsD Ha YIIIyOJIEHHOM YpOBHE
Tak)ke, KaKk Ha YpOBHE OCHOBHOTO M CpeAHero oOiiero oopasoBanus (Ha 0a30BOM
YPOBHE), 3a7aueil MepBOCTENEHHON 3HAYMMOCTH SIBISETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3ydeHUS NpeaMeTa Mpernosiaraet
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MaTepUaIbLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUA  YEJIOBEYECTBA: B  pEHICHUH  MpoOseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEeBOW 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCIeyeHur palrdoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI M OOIEH KyJbTypbl YENOBEKa, a TAaKXKE JKOJIOTHYECKH
00OCHOBaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMMUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (QyHIaMEHTAJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJISIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAHUs XUMUYECKUX PEAKUUU, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX M JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPUHIUIIAX XUMHUYIECKOTO MTPOU3BOJICTBA;

dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HaHHOTO MOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJIeH M TpOOJeM COBPEMCHHON XUMHHU, JUISI OOBSICHCHUS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX ECTECCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHaJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IacHOCTH MOCIICICTBUI
OBITOBOM W TPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKAa, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOJACTBOM, HCIIOJIb30BAaHHEM U  IEepepadOTKOU
BEIIICCTB;

yriayOJdeHHe  TPEJACTaBICHWA O  HAyYyHbIX  METOJaX  ITO3HaHWS,
HEOOXOJUMBIX I NPUOOPETCHHS YMEHUN OpPHEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONIUX MECTO B
IPHUPOJIC, B IPAKTUYCCKON JISATEITBHOCTH M MTOBCETHEBHOM JKHU3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKLIMIA LETOCTHOM CHCTEMBl CPEJHEro oOmero o0pa3oBaHUs NpPH W3YUYEHUU
npeaMera  «XuUMHUS» Ha  YIUIyOJIEHHOM  ypOBHE OCOOYI0 — aKTyaJlbHOCTb
npUOOPETAIOT TaKue LU U 331a4H, KakK:

BOCIIUTaHHE YOEKJAEHHOCTH B II03HABACMOCTH SIBJICHHHA IPHPOJIBI,
YBOXCHHS K TIPOLECCY TBOPYECTBA B OO0JACTH TEOPETUYECCKUX H
NPHUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (OPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHWIO MW TIO3HAHHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHMTAHWUIO Ha  OCHOBE  YCBOCHUS
00IIIeYETIOBEYECKUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPUYECCKHIX
criocoOHOCTe oOydJaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpA30BaHHUIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO YCHENTHOM NMPo(heCCUOHAIBLHON U OOIIECTBEHHOM JeATebHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbIO M IMOTPEOHOCTH B
3I0POBOM 00pase KU3HWU;

dbopMUpOBaHWE YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOM KYJIBTYpbI, IPHOOPETEHHE OIbITA OOIECTBEHHO-
MIOJIE3HOM IKOJIOTUIECKON e TEIbHOCTH.

OO6miee 9nciIo 9acoB, MPEAYCMOTPEHHBIX JIJIST M3YUCHHUSI XUMHH Ha yTITyOJIeHHOM
YpOBHE CpemHero obmiero obpasoBaHusi, coctabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kiacce — 102 yaca (3 yaca B Heen0).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uy OPraHUYECKUX COCTMHECHUM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIEpoAa: OCHOBHOE M BO30YXIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma Yrjepojia. XHUMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOuTaneu
yriepojia. Mexanusmbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JJOHOPHO-
aKLUENTOpHbIN). TUOBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTanel, G- W T-CBS3U.
OnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTe O cBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsT oOpraHudeckux coeauHennii A.M. bytinepoBa u
COBPEMEHHbIE MIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJI. 3HaYEHUE TEOPUU CTPOECHUS
OpraHUYeCKUX COoeAUHEHUN. MONeKyasipHble W  CTPYKTypHbIE  (HOPMYJIBL.
CtpykTypHble GOpMyJbl pa3IUYHBIX BHUIOB: Pa3BEPHYTas, COKpaliEHHasl,
ckenetHass. M3omepus. Bunabl u30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie AQ(PEKTH B MOJIEKyIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIMI
Y ME30MEPHBIN 3PPEKTHI).

[IpeacraBnenne o KinaccupUKAMK OpraHuyeckux BeniecTB. lloHatue o
dbyHkunoHaapHOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HoMeHKnaTypa opranndeckux coeanHeHuid (IUPAC) u TpuBHanbHble Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiIaccU(UKAIUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHHE C 00pa3laMyd OPTraHUYeCKHX BEIMIECTB W MaTepuajaMd Ha HX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPraHMYECKUX BEIIECTB IMPU HArpeBaHUU
(nnaBneHue, OOYTJIMBaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['omomornueckuii ps akaHoB, o01mIast popMyra, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AlIKAHOB, SpP°-
ruOpuau3aiusi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmyeckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPHU3aALINH,
JNETrUAPUPOBAHUS, IUKIN3ALNHN, TUPOJIN3a, KPEKHUHra, ropenus. [Ipencrasienue o
MEXaHU3ME PEaKIUN PaJUKAIBHOIO 3aMEILICHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aJIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHMSI M XHMHYECKHUX CBOMCTB MalbIX (LMUKIOMPOMNaH, IUKIOO0yTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOTeKCaH) HUKIoATKaHOB. CrOCOOBI MOMyYeHHS H
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M  MNPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ —alKEHOB, Sp*-
ruOpuaM3anysl aTOMHBIX OpOHWTaleld yriepoaa, G- U m-cBia3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJKEHOB.
XUMHUYECKUE CBOMCTBA: PEAKIUU IPUCOCIUHEHHUs, 3aMEIICHUSA B O-IIOJI0KEHUE
IIpU JBOMHOM CBs3M, NOJMMEpU3aluuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOMYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanust ankaaneHoB (CONpspKEHHBIE, W30JMPOBaHHbIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- u  l4-npucoegunenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObl MOMyYEHUs U TPUMEHEHUE aIKaJUEHOB.

Aunkunbl. ['omonorudeckuii psijy akuHOB, oO1as (GopMyia, HOMEHKIaTypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHHOB, Sp-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AIKWHOB.
XUMUYECKHE  CBOMCTBA:  pEaKUUMU  IPUCOCAUHEHHUs,  JUMEpHU3ALUA U
TpUMEpHU3alun, OKUcIeHNs. KuciaoTHbIe CBOKMCTBA AIIKWHOB, UMEIOIIMX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOHUHYIO CBsI3b. CIOCOOBI MOTYYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YTIEeBOJOPOIbl (apeHsbl). ['oMonoruueckuil psifi apeHOB,
oOmast popmysa, HOMEHKIATYpa U U30MEPHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl Oenzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMENICHUS B OEH30IbHOM KOJIbLIE U
YIJIEBOJAOPOJHOM pPaJuKalle, PEAaKUWU NPUCOCIUHEHUS, OKHUCIECHUE TOMOJIOTOB
oensona. I[lpencraBienre 00 OpPUEHTUPYIOMIEM JCUCTBUM 3aMECTUTEIEH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUJIBHBIX PAIUKAIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamus ctupoia. CriocoObl MOTyYeHUs U
IIPUMEHEHUE aPOMATUYECKUX YIJIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomyTtHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KamenHslil yrosib u npoaykThl ero nepepadorku. Crocoosl nepepaboTku HePTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[IpomykThl mepepabOTKH HEPTH, MX TPUMEHEHNE B TPOMBIIIUICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXTY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTrPYIIy, HUTPOrpyNmly, UIUAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TrajJOreHIPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa wWIENOYHA. B3auMoaencTBUe IUTaIOT€HAIIKAHOB C MAarHUEM W LIMHKOM.
[Tonsarue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W MX IPEBpaIlCHUN:
n3yueHue (GU3NYECKUX CBOMCTB yIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpPOJIOB Pa3IMYHBIX KJIaccoB (0OecIBedMBaHUE OpPOMHOW HIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aMMOJCHCTBUE aleTUJICHA C
aMMUayHbIM pacTBOopoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUe
yriiepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBAX, MOJy4YEHUE HDTWICHA U
W3YUYCHHUE €ro CBOMCTB, O3HaKoMiieHHE ¢ KoyuieKiusaMu «HedTb» u «Yromby», ¢
oOpasllaMM TUIACTMAcC, KaydyyKOB HM PE3UHBI, MOJEIMPOBAHHE MOJIEKYJ
YIJIEBOJIOPOIOB M FaJIOT€HIIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue opraHudecKue coeJMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha MpuMmepe
METaHOJIa W J3TaHojda). ['oMonoruveckuil psan, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u  kiaccudukamus. Dusnyeckue CBOWCTBA  NPeNeTbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpONHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: PEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCICHUS,
B3aMMOJICHCTBUE C  OpPraHUYECKMMH U  HEOPraHMYEeCKMMH  KHUCJOTaMH.
KauecTBeHHas peakuusi Ha OJJHOATOMHBIE CIIUPTHI. [[efcTBHE 3TaHONIAa U METAHOJIA
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOEHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ASTUJIECHIVIMKOAb W TriulepuH. duszndeckue u
XUMHUUYECKUE CBOMCTBA: pEAKIUM 3aMEIICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peakluss Ha MHOTOATOMHBIC
cnupthl. [IpencraBieHue o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3m uenoBeka. CrnocoObl MOJy4YeHUS W NPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aMMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
O0enzosibHOTO sipa. Pusndeckue cpBoilicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakumu Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06slI osrydeHus: U npuMeHeHue gperomna. GenonpopmanbaeruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJIeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB H
KETOHOB. XUMHUYECKHME CBOICTBAa  aIbJETMAOB U  KETOHOB:  PEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKLUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHHs ¥ IPUMEHEHHE alIbJIETH]I0OB U KETOHOB.

OaHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KHUCIO0T. M3omMepus n HoMeHkiiatypa. dusndeckue cBOMCTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3U MEXKIY
MOJIEKyJIaMUd KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepUPUKALUM, PEAKIUH C Y4YacTHEM YIJIEBOAOPOJHOTO paJuKaia.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEACNbHBIX U aPOMATHUYECKHX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpeacraBuTenu BbICIINX
KapOOHOBBIX KHCJIOT: CTEapuHOBas, MNaJIbMUTHHOBAs, OJIEMHOBAs, JUHONEBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OJyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMeHKJIaTypa. Dusnyeckne M XUMUYECKHE CBOMCTBA: THJPOJM3 B KHUCION U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nYeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ieoyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKH
HEIpeIeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoOIE.

MpI1a KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JCHCTBHE.

OO1as xapakTepucTHKa yriaeBooB. Knaccudukanus yrieBoaoB (MOHO-, IH-
U monucaxapuiel). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBONCTBAa UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJICTUIHON
rpynm, COUPTOBOE M MOJOYHOKUCTOe OpoxeHue. [IpuMeHeHue TIIOKO3bI, €&
3HAYEHHE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaOIIKNE U HEBOCCTAHABIMBAIOIIME AUcaxapuasl. I napoaus
nucaxapunioB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
INIMKOTEH W Hemnono3a. CTpoeHne MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmanaa M LEJUIKOJIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEaKkiusi C HOJO0M. XHMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOMyueHUue 3PUpoB Lemtoiao3bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIENK).



OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAICHUMN:
PacTBOPUMOCTbD PA3JIMYHBIX CHUPTOB B BOJIE, B3AMMOJICVCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHUME 3TWJIOBOTO CIHMPTAa B aJbJIETH]] HA PACKAUIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIh30BaHUE
BHUJICOMATEPHUAIIOB), KAayeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  menu(Il)), peaknus raunepuHa  C
ruapokcusiom Meau(ll), xumuyeckue cCBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TNIIOKO3bI ¢ TuapokcuaoMm meau(Il), BzanmonaeicTeue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTAIbHBIX 3a7a4 1Mo TemMaM «ChupTel U
dbenomnwly, «KapooHoBbIe KHCIOTHI. CII0KHBIE YPUPHDY.

A3o0Tcoaep:Kaliue OpraHnv4ecKue coeJuHeHu .

AMUHBI — OpraHuYecKue Mpou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHUYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas Gopmyiia, U30MEpHsi, HOMECHKJIATypa U (HU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUJIMH — TIPEICTaBUTEIbL aMHMHOB apoMaTudeckoro psnga. CrpoeHue
aHuauHa. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJsie aHmirHA. OCOOCHHOCTH
XUMHUUYECKUX CBOUCTB aHWwINHA. KauecTBeHHbIE peakiuu Ha aHWiIMH. CriocoObl
MOJyYeHUs] U TpUMeHeHue anudarhudeckux amMuHOB. l[loiydenue aHwiIMHaA U3
HUTPOOEH30a.

Amunokucnotel. HomeHnknatypa u uzomepusi. OTAeabHbIe TPEACTABUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @OU3NYecKne CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANU, OOpa3oBaHUE TENTUIHONW CBS3H.
buonorndeckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak npupojHble ToauMepbl. IlepBuyHas, BTOpUYHAs M TpETHUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JCHATYpaIus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METO/Ibl W3YUYE€HHUS BEIIECTB W HX NPEBPAIICHUM:
pacTBOpeHHE OEJKOB B BOJIE, JICHATYpaIrus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCIKH, pCEIICHHE OJKCICPUMEHTAIbHBIX 3aJa4 110 TeMaMm
«AzoTcoaepxanue OpraHUYeCcKue COCIIMHECHHUS) u «Pacmo3naBpanune
OPraHUYECKUX COCTUHEHUI.

BbicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHbBIE MOHSTHUSI XUMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALNN, CPEIHSS MOJIEKYJISIPHAS



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUM —
MOJIMMEPHU3ALINS U TTOJIMKOHICHCAIIHSL.

[TomumepHbie Matepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPOIMIICH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKAPOOHATHI,
NoJIMATUIICHTEpePTaar). Y THiIHU3aus U nepepadoTka IiacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HICKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAIPOH U JIABCAH).

[Tonumepsl CHEIUAIBHOTO Ha3HAYEHUS (Teduion, KeBJap,
AIIEKTPOIIPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, PEIIEHUE OJKCIEPUMEHTAJIbHbIX 3adad 1o Tteme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anaumn.

Haxoxaenue MoJiekyJsipHOM (HOpMyJibl OPraHUYECKOTO COCIUHEHUS TI0
MacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJICKYJISIPHON  (pOpMYJIBI OPraHMYECKOr0 COSAMHECHHS 1o Macce (00béEMYy)
MPOJYKTOB CropaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIW HMCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKMX CBOWCTB WJIM CIOCOOOB
MOJYYEHHUSI, OINpPENETICHUE AO0JU BBIXOJA MPOAYKTA PEAKIHH OT TEOPETHUYECKU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXXnpeaMETHBIX CBSA3€HM NPU U3YYECHUHU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAay4YHBIX TIOHSTUW, TaK W TOHSITUH, NOPHUHATHIX B OTHAEJIBHBIX MpPeIMeTax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepusi, aroM, JJIEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYJa,
ODHEPreTUYECKUM ypOBEHb, BEIECTBO, Tel0, OO0OBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MYECKHE BEJIMYUHBI, €JIMHULIBI U3MEPEHHUS, CKOPOCThb, PHEprus,
Macca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, meTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBINA M reTepoTpodHBI TUN MHTAaHUA, OpOKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JKUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIE, TOILTUBO.

TexHoMOTUs: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemeHT. M3oronel. CtpoeHne
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHCIIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukanms XuMruieckux 3J€MEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM — OpOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpALIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[leprnonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. MenneneeBa. CBsA3bp NepuoaUUECcKOro 3akoHa U llepuoanueckoi CUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM ¢ IepuojaM. J3HA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuUMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJCHTHAs, WOHHAs,
MeTajuinueckas. MexaHu3Mbl 00pa3oBaHUS KOBAJIEHTHOM CBS3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. JHEPrus U IauHa CcBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexMoneKysspHbIe B3aUMOECHCTBHS.

BaneHTHOCT, W BaJICHTHBIE BO3MOXKHOCTHM aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBbI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOIO MEPUOJIA).

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

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremMax. MctuHubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIIEHTPALMH PACTBOPOB:
MaccoBasi JoJisl BELIECTBA B PaCTBOPE, MOJISIpHAast KOHLEHTpalus. HacelllieHHbIEe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHATBLHEIC
Ha3BaHMS OTJICNbHBIX MIPEACTAaBUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKON U OpraHudecKou
XUMHUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPrUU MPU XUMHUYECKUX peakuusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoxuMuYecKre ypaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIuu, e€ 3aBUCUMOCTh OT Pa3IUYHBIX (HaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIEC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMble U HEOOpaTUMbIE peakii. XumMudeckoe paBHoBecue. Koncranra
XUMHYECKOr0 paBHOBecHsl. DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpaTypa, AaBJICHUE U KOHIICHTPAIIMHU BEIIECTB, YYaCTBYIOIIUX B
peakuu. [Tpunnun Jle [laTense.

Onextponutuyeckas jaucconuanusi. CuibHbIe W clIaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienouHas. Bonoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnuTenb W BOCCTAaHOBUTENb. [Ipoliecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
BakHelmme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOJ 3JIEKTPOHHOro OajaHca.
DJIEKTPOJN3 PACTBOPOB M PACIIJIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
pa3lioKEHUE TMEPOKCUJA BOJIOpOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENU
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHUe
Cpeabl pacTBOPOB C IMOMOILIBID WHJIMKATOPOB, M3YYEHUE BIMSHUSA PA3TUUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuuyeckasi xuMmusi.

[Tomoxenne HemeraiuioB B llepmogmueckon cucremMe XUMHYECKHUX
anemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTpOEHUS MX aToMOB. Duznyeckue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (Ha MPUMEPE KUCIOPOJia, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydenue, ¢gusznueckne M XUMUYECKHME CBOWMCTBA: PEAKIUU C
METaJJIaMd M HEMETaJUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapuiabl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl ModyudeHus, (U3NYECKUue U
XAMHUYECKUE CBOMCTBA. | asloreHoBOAOpOAbl. BaxHeumme KucaopoacoaepKaime
COEIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYYCHUS
rajgoreHoB. [I[puMeHeHre rajJloreHoB U UX COCAUHEHUMN.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mOpUpoAe, CIOCOObI MOJYYEHHS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyinbuasl. Oxcupn cepbi(IV), okcun
cepbl(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxnaeHue B mpupojie, CHocoObl MONy4yeHUs, (U3MYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTpUAbL. OKCHUJIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI ¥ UX cosii. OCOOEHHOCTU CBOMCTB a30THOM KucHOThL. [Ipumenenue a3ora
U €r0 COeTMHEHHI. A30THbBIE yI00pEHHUS.

®docdop. Haxoxnaenue B mpupoje, CnocoObl MONy4YeHUs, (Pu3nueckue u
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuast docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenuHeHuii. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOIHBIE  MOIUDUKAIINH.
duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0Opa30BaHHBIX
yraeponom. Okcua yriaepona(ll), oxcun yrimepona(IV), yronpnas kucinota u e€
COJM. AKTHBUPOBAaHHBIA yroisb, aacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NUECKHE U
xumuueckue cpoiictBa. Okcuna kpeMmHus(IV), KpeMHHEBAas KHCIIOTA, CHIIMKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonmoxenne MetamoB B [leproanveckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX 000JI0OYEeK aToMOB MeTauioB. OOmue
¢uznyeckue cBoicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY U TEXHHKE.
CrmiaBel METAJIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspkeHW  metawioB.  OOmuMe  CrocoOsl
NOJTyYeHUS METaJJIOB: TUIPOMETAILTYPrusl, MUPOMETAILTYPIHs,
anekTpoMetaiutyprusi. [lonarue o koppo3uu MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepucTtrka MeTamuioB [A-rpynmer [lepuomnueckoit cuCTEMBI
XUMUYECKUX OdneMeHToB. Hatpuii u kanuii: mnomydyeHue, (U3MUYECKUE U
XUMHYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHHU.

Obmas xapakrepuctuka metauioB I[[A-rpynmer [lepmoguueckoit cuctembl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlydeHue, (u3nYecKue u
XUMHUYECKHUE CBOMICTBA, INPUMEHEHHE MPOCTBIX BEIIECTB M HX COEIUHEHUU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AnroMuHU: noNydeHue, PU3ndeckue U XUMUYECKHe CBOMCTBA, MPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoOTepHbIE CBOICTBa OKcHIAa U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o0ouHbIX moarpynn (b-rpymm)
[leproguyeckoi CUCTEMbl XUMHUYECKUX JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomartsl, HX
OKHCIIUTEIbHBIE CBOMCTBA. [loMyUeHne u npuMeHEeHne Xxpoma.

Pu3nyeckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxneiimme coeaunenuss wmapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKMCIUTENbHbIE CBOMCTBA.

@u3nuecKnue U XUMUYECKHE CBOWMCTBA JKEJie3a U ero coequHeHni. OKCupl,
ruapokcusl U conu xeneza(ll) u xenesa(lll). TlonydeHue u npuMeHeHHE Kee3a
U €ro CIUIaBOB.

Ou3nYeCKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyduenue u
IIPUMEHEHUE MEIU U €€ COCTUHEHHM.

[{uHk: momy4yeHue, (U3MYECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUIPOKCHIA LINHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMenenue
UHKA U €r0 COeIUHCHUH.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHHUS BELIECTB W HMX NPEBPALICHUN:
u3yueHre oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOAE, M3y4YEHHE KOJUIeKIMH «MeTauibl W CIUIaBbD), B3aUMOJCHCTBUE
IEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJIIOB C BOAOW (BO3MOKHO MCIIOJIb30BAHHE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
M KaTUOHbl METAJUIOB, B3aMMOJCHCTBUE TUAPOKCUIOB ANOMUHUS M LHUHKA C
pacTBOpaMM KHCJIOT M LIEJIOYEH, PEIIEHUE DKCIEPUMEHTAIBHBIX 3a1a4 10 TEMaM
«T"anorens», «Cepa u €€ coeaMHEHUA», «A30T U (HocPop U UX COEAUHEHUS»,
«Mertabl TJIaBHBIX TOArPYIID», «MeTasuibl HOOOYHBIX MOATPYII.

XUMUS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectna. [lonstue
O HAy4YHbIX METOJax I[I03HAHHWS W METOAOJOTHMH HAyYHOIO HCCIEIOBaHUS.
Hay4Hble NpUHIUITBEI OpraHu3alid XUMHYECKOT0 IPOU3BOACTBA. [I[pOMBIIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHIINX BEIECTB (HA MPUMEpPE MPOU3BOACTBA aMMHAKA,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOJIYYeHUS] METAUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CpPENbl U €r0 IOCIEACTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMHsiT ® 340pOBbe uenoBeKa. JlekapcrBeHHble cpenctBa. [lpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX NpenapaToB. Poyib XUMUKM B pa3BUTUN MEIULIUHBI.



XVMUs THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBku. Ponb xumun B
o0ecrneueHnH MUIEeBO 0e30MacCHOCTH.

Kocmernueckue u mapdromepHbie cpenctBa. boitoBas xummus. [lpaBuma
0e30MacHOr0 MCMHOJIb30BaHUSl IpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.

XHUMHSI B CTPOUTENBCTBE: BAKHEUIIUE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCeTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MAaTE€pUalIbl, KPACKH, CTEKJIO, KEpaMHUKa.
Martepuaisl 11 31eKTpoHUKU. HanoTexHoIoruu.

Pacuérnsle 3anaun.

PacuéTpl: Macchl BeniecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WIM O00BEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00bEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB pEakUUH, €CIM OJHO U3
BEILECTB HMMEET MpuUMecH, Macchbl (00BbEMA, KOJIMYECTBA BEUIECTBA) NPOIYKTa
peaKkIuu, €CIM OJHO M3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B pPACTBOpPE, JOJIM BBIXOAA NPOAYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzaumst  MeXNpeAMETHBIX CBA3€H MNpU  HU3yYeHUHM o0med
HEOpraHW4ecKol XuMuM B 11 Kjacce ocylIECTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITHH, TaK ¥ TOHSITHM, MPUHATHIX B OTJEIBHBIX
IPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIH (DaKT, TUHOTE3a,
TEeOpHUsl, 3aKOH, aHaJIM3, CUHTE3, KiIacCuPUKalUs, NePUOAUIHOCTh, HAOIIOICHUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEIIb, MOJIEJIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHp, MaKpOMHp, aTOM, D3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PATMOAKTUBHOCTh, MOJIEKYJIA, SJHEPIeTUUECKUI YPOBEHbD,
BEILIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSHHUE BEIIECTBAa, HACAJIbHBIN Ta3,
bu3nuecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsl, Macca.

buomorus: kiaeTka, opraHusM, dKocHcTeMa, bnocdepa, MeTaboIU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YIIIEBO/bI, HyKJICMHOBbIE KHCIOTHI, (PepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPO/JIbI, TOJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHOoNorus: XMMHUYECKasl MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
dbapmaneBTUUYeCKast IIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMIMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCpPpUAJIOB, OJJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBILIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBl CIEAYIONIME COCTaBISIONIME: OCO3HAHHE
OOyJaroONMMHUCST POCCHUMCKON TPAKTAHCKOW HIACHTHUYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSTEIIBHOCTH U CaMOOIPEACTICHUIO; HATMYUE MOTUBAIIUU K
OOy4eHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJOTMUYECKON KYJIbTYPhI; CIOCOOHOCTh CTABUTH IIE€JIA U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
0oOy4Jaronuxcs B MPOIECCE peau3aiu 00pa3oBaTeIbHON JAESTEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaAMeTa «XUMHUSD»  OTPakaroT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOydJaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOTr0 BOCIIMTAHMSI:

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 003aHHOCTEH,
YBAXEHUSI K 3aKOHY W IPABOIOPAJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEIBbHOCTH TIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1au, BHITTOJTHECHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3IMYHBIX BUIOB YUYCOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBOXEHUSI K TPOIECCY TBOPYECTBA B OOJACTH TEOPUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIbHBIX  IOUCKOB,
MIOCTOSTHHOT'O TPYAa YYEHBIX U MPAKTUKOB;



UMHTEpeca M [03HABAaTEIbHBIX MOTHUBOB B IMOJYYEHUHM U TOCIEAYIOIIEM
aHain3e MHQOpPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, 3TUYECKOTO TTOBEJICHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYAlluH, CBA3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYIKHM CBOMX TOBapUUIEH C
NO3ULMKA HPAaBCTBEHHBIX U IPABOBBIX HOPM M C YYETOM OCO3HAHUS IOCIEACTBUI
MOCTYIIKOB;

4) popmupoBaHus KyJAbTYPbI 310POBbS:

NOHMMAaHHSA LEHHOCTEH 300pOoBOro U 0Oe€30MmacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MUECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOtoieHus1 TpaBuil O€30MacHOro oOpalieHusi C BEllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYJOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAWBHUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIIMX 30POBBIO U KU3HHU JIIOJCH;

OCO3HAHMS TMOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

S) TpyA0BOro BOCIIUTAHUS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEA0BATEIbCKOM
NEeSATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTUE B PEIICHUM TNPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY HM3YUYEHHIO MPOQECCHl pa3IMdHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYAY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONW TPacKTOPHUH
oOpazoBanus, Oyaymied mpodeccun M peanu3arii COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpedHOCTeN 00111eCcTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHMS:

HKOJIOTUYECKU IEI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

NOHMMAaHUA TJI00AaTBPHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM, BIUSHUA
DKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMAIBHOW CPEJIbI;



OCO3HAHUSI HEOOXOJMMOCTH HCIIOJIb30BAHUS JIOCTHXKCHHN XUMHUHM IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN  OKPYNKAIOUIEH
NPUPOIHON cpelie, YMEHHSI MPOTHO3UPOBATH HEOJATONPUSTHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVCTBUN U NMPEIOTBPAIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HAIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

NOHUMAHUsl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMUpPOBAaHUM PAIMOHATIBLHOIO HAYYHOTO MBIIUICHUS, CO3JaHUU IEJTOCTHOTO
MpECTaBICHUS] 00 OKpY>KalollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHU JJiI  COBPEMEHHOMU
IMBWIM3ALMK: B €€ TYMaHHUCTUYECKOW HANpaBICHHOCTH W BaXHOM poJid B
CO3JaHUM HOBOW 0a3bl MaTepuaJbHON KyJbTYpbl, B PELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTHUECKOW 0€301acCHOCTH, B Pa3BUTUHN MEAUIIMHBI, 00€CTICUeHUN
YCJIOBUM YCHENTHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAyYHOW TI'pPaMOTHOCTH: TIOHMUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJTy4aeMbIe 3HAHUS JJIs aHAJIu3a U OOBSCHEHUS SBJICHUM OKPYKAIOIIETO MUpPA U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO MCIOJb30BaTh XUMHYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUSX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATEIIbCKOU EeATETbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUU 1O XHUMHUHU B
COOTBETCTBHH C KU3HECHHBIMH IMMOTPEOHOCTSAMH;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MmpodhecCuOoHaTbHON
JEATEIIBHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yabTaThl OCBOCHHSI MTPOTPaMMbl IO XMMHUH Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHUS  MHPOBO33PEHHS  OOydYaroMIMXCA
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHbIC MOHSITHS, OTPAKAIOLIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUE);

YHUBEpPCAJIbHBIC yUe€OHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), 00ecCreynBaoIIne (dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJIbHOM KOMIIETEHIIUN 00YyYaroUInXCs;
CHOCOOHOCTD oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4EOHbIC
JICUCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETYJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKune JaeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNaTh LeIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTaThl ACATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHHUS:
BBIJICTISITh XapaKTEpHbIE NMPU3HAKU MOHITHUN M YCTAHABJIMBATH WX B3aHMMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME TMOHSTHS JJISI OOBSICHEHUs OTIEIbHBIX (PaKTOB U
SIBIICHUH;

BBIOMpaTh OCHOBAHUS M KPUTCPUU JJIs1 KiIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXICHUS (MHAYKTUBHbBIC, JE€IyKTUBHbBIE, IO
aHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B pPacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIMPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJIEIbHBIE TTPEACTABICHUS — XUMHYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEIIECTB U XUMHYECKHUX
pEeaKIHnii;

dbopMyIMpOBaTh LEIH U 3314l UCCIEA0BaHNUS, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSTENIBHO C(OPMYJIUPOBAaHHBIE BOIPOCHl B KAaye€CTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEIACHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3yibTaT, (opMynupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
JEATEIIbHOCTH, MPOSBIATH CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIbHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJ0B ITO3HAHMUSI.

3) pabora ¢ uHpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHWs, CIPABOYHBIE TOCOOUS,
pecypcbl MuTepHeTa), aHanmu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MPE/ICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh U
HETPOTUBOPEUUBOCTD;

dbopMyIMpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJblI MIPU TMOUCKE U
orbope wuHPOpMaNKK, HEOOXOAUMOW [JIi BBIIOJHEHHS yYEeOHBIX 3a7ad
OIPEAECIIEHHOTO THUIIA;

NpUOOpETaTh OMBIT HCMOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO ~ BBIOMpaTh  ONTHUMalbHYIO  (OpMy  MpEICTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpeACTBAa Npu paboTe C
XUMUYECKON uH(pOpMaIMell: MNPUMEHATh MEXIpeAMeTHble ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEeBUATYPbI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1eliCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEeMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIUPOBATH CBOU MPEIJIOKEHUS
OTHOCUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpe3EHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBIIOJIHEHUU
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUUYECKONW pabOThI MO HCCIETOBAHUIO CBOWCTB
M3Yy4aeMbIX BEUIECTB, peajnu3alud yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN MYyTEM COTJIACOBAaHUS IMO3UIUN B
Xo7ie 00Cyk1eHNUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJbHbIEC Y4eOHbIE 1eHCTBHS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, ONpenelisas e¢ Iead W 3ajavyd, KOHTPOJHUPOBATH M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJrOpuT™M JACHCTBHM IpHU
BBITIOJTHEHWHW Y4YeOHBIX M HCCIICIOBATEIIbCKUX 3ajay, BBIOMpaTh HamoOoJee
3¢ (}eKTUBHBIN C€rMoco0 HX pemeHus ¢ Y4YETOM TMOJYyYEeHHsS HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYUIECTBJISITh CAaMOKOHTPOJIb JEATEIBHOCTA HAa OCHOBE CamMOaHalau3a u
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MIPOTPAMMBI 110 XUMHH Ha yTIyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHEro OOIIEero oOpa30BaHUS BKIIOYAIOT CHEU(PUICCKUC
JU1s1 yaeOHOro mpeaMeTa « XUMUsh Hay4dHbIE 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUN
M0 OCBOCHHIO, UHTEPIPETALMU U TTPEOOPA30BAHUIO 3HAHUM, BUBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHUS W MPUMEHCHUIO 3HAHWM B PA3IUYHBIX yUEeOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYyallMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUU TPEAMETHBIE Pe3yJabTaThl MNPEACTABICHBI 10 TroOJaM
W3y4CHUS.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XuUMUSD)
OTpaXkaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUH B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOJIi B 00ECIIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTMYECKOM, SJHEPTeTUUECKONU U



NUIIEBOI 0€30MaCHOCTH, B Pa3BUTUU MEIULMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX VMCTOYHUKOB DHEPIUH, B o0ecrieuyeHnn PalMOHAJILHOTO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YeJloBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO U IIPUPOJIHOU CPEAE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE ITOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTAlM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTaieil, HOH, MOJIeKyJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIIEHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKENeT, (PyHKIMOHATbHAS
rpylma, paaudKal, CTPYKTypHble (opMysbl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbBIE), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (TeoMmeTpuyeckas,
ONTUYECKasi), W30MEphbl, TOMOJIOTMYECKUN psii, TOMOJIOTH, YTJIEBOAOPOAIbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJSIDHBIE COCIWHEHUS; TEOPUH, 3AKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopus CTpPOEHUS OPraHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEeBpaLEHUS] HHEPrul NpHU XUMHUYECKHX pEeaklHUsAx), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MTOHMMAHUS IPUUYMHHOCTU U CUCTEMHOCTH XUMHWYECKUX SIBJIECHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAUHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKaHUs, O B3aHMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! 1 u Il pona);
(aKTOJOTMYECKHUE CBEJCHHSI O CBOWMCTBAaX, COCTaBe, MOJYYEHUH U 0OE€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M IPAKTUYECKOMN
NESTEIbHOCTH ~ YelloBeKa, OOIMMX  HAay4YHbIX  NPHUHLUNAX  XUMHYECKOIrO
IPOM3BOICTBA (HA MpUMEpE MPOU3BOJICTBA METaHOJIa, epepaboTKN HePTH);

c(OpPMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHIM,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS INPHU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

chOpMHPOBAHHOCTh YMEHHIA:

MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY I COCTABICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYJT OPraHMYECKUX
BEILIECTB;

COCTAaBJIATh YPAaBHEHMS] XMMHUYECKMX PEAKIMN U PACKPBIBATh MX CYLIHOCTB:
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTAaBJICHUS UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPABHEHU;



M3TOTaBJIMBATh MOJIEIU MOJEKYJ OPraHUYECKUX BELIECTB JJI WILUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUMN: YCTaHABIMBATH MPUHAIICKHOCTh HM3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEICIEHHOMY
KJIacCy/Tpynne COeAWHEHUM, JaBaTb UM Ha3BaHMUS [0 CHUCTEMATHUYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TPUBHAIBHBIE HAa3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPHUH,
ATWICHIJIMKOIb, (eHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAs, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (GPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPEICTATh BUJ XHMHUYECKOH CBSI3UM B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W MOHHAs CBsI3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. byTiepoBa st 0ObICHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHWYECKHUX BEIIECTB: aJKaHOB, IIMKJIOAJIKAHOB, aJKCHOB, AJIKaJUEHOB,
QJIKUHOB, apPOMATHYECKUX YTJIEBOJOPOJIOB, CIHUPTOB, AaJIbJIETUJ]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yTJeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBAaTh ~ TEHETUYECKYID  CBSI3b  MEXKAY  HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C HCHOJIb30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpMHPOBAHHOCTh, yMEHHUS TOATBEPXKIATh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHWYECKUX COCTMHEHHUM OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chipbsi (HEedThb, TPHUPOIHBIM Ta3, YyTrojib), CHOCOOBI €ro mepepadOTKH W
MPaKTUYECKOE TPUMEHEHHE TIPOAYKTOB IMepepadboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM U MBICJICHHOM) U YMEHUSI IPUMEHSITh 3TH 3HAHUS;

chOpMHPOBAHHOCTh YMEHHUS MIPUMEHSITh OCHOBHBIE onepaluu
MBICIUTETILHON JESITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3AIIMIO, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€H — ISl M3YyYCHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MaTepHajJbHOIO €IMHCTBA MU,
UCIIOJIb30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONW XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

chOpPMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMKN C MUCIOIb30BaHUEM (PU3HMUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX 3JIEMEHTOB,
MIPOJIYKTaM CrOpaHMsl, INIOTHOCTH Ia3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AHAITM3UPOBATh U OICHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTH  IMOCHEACTBUSI  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOU
BEIIECTB, UCMOJIb30BATh MOJIYUYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYyaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMCHHUH: CAMOCTOSITCIIPHO IUIAHUPOBATh W IPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOIYyUYeHHE W M3y4YEHHE CBOMCTB OPTraHHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMW YIJIEBOJOPOJOB PpAa3JIMYHBIX KJIACCOB W
KHUCJIOPOJICOJIEPKAINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
Oe3omacHoro oOpaleHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM OO0OpPYIOBaHHUEM,
dbopmMyIHpoBaTh 1€JIb UCCIEIOBAaHUS, TMPEJACTABIAThH B pazIMuyHON dopme
pe3yabTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH U OLICHUBATh UX JJOCTOBEPHOCTH;

chOpMHUPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€J1eCO00pPa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPY’KAIOIIEH
MIPUPOTHOM CPEebl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUS Ha >KUBBIC OPTraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAasi CMbICH TTokazaresis [1/1K;

aHAJU3MPOBATh IIEICCOO0PA3HOCTh NMPUMEHEHUS] OPTaHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUMN: OCYIIECTBIISATh II€JCHANPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-HAy4JHAS
JaUTepaTypa, CpelcTBa MaccoBoi uHbopMmaluu, HTEepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM yueOHOU 3a/1aueH.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABIECHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTCCTBCHHBIX HAyK W €€ poju B 00€CIeueHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
MCTOYHUKOB SHEPIHM, B OOECIEUYEHUH PAIMOHAIBHOIO MPHUPOAOIOIL30BAHUS, B
bopMHpPOBaHUM MHPOBO33PEHHUS W OOIIEeNW KyJbTypbhl 4YEJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0pPOBBIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIIE IIOHATHS — XUMHYCCKHHM OJJIEMCHT, aToM, SJIpO aToMa,

M30TOIIbI, AIEKTPOHHAsA 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMHUYECKasi CBsI3b (KOBaJEHTHAs, MOHHAs, METAJUIMYECKAs, BOJOPOJHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEAJIEKTPOJUTHL, AJIEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JUCCOLMAIUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peaKkuu, CKOPOCTh XUMUYECKOW PEAKIU, XUMUUYECKOE PaBHOBECHUE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHNs] SHEPTUM NIPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JECUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUU SI3bIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKalMue€é B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMECHHBIC
MPEACTABICHUS] O CTPOEHUU BEIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJSIPHOM H
HAJMOJIEKYJIIPHOM  YpPOBHSX; TPEJCTABICHUS O MEXaHU3Max XUMHUYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(dakToNIOrHYECKrEe CBEICHHUS O CBOMCTBaX, COCTaBe, MOJYYCHUH U 0O€30macHOM
WCIIOJIB30BaHUN BAKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY M MPAKTUYECKOU
NEeATEIbHOCTH  YeJoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOIO
IPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATh XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHAaBJIMBAaTh UX B3aMMOCBA3b, MCIOJb30BATh COOTBETCTBYIOIIME MOHATHUS NpU
OMMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHU;



c(OpPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY IS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XMMHUYECKHUX  PpEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEILECTB;

Cc(pOPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAIEHTHOCTh U CTETIEHb OKUCIECHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOT'O BEILECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJAa XUMHUYECKOW CBSI3M W THUIMA KPUCTAJIUIMUECKOM pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

cOPMHPOBAHHOCTh  yYMEHHUH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 10 PA3JINYHBIM NpU3HAKaM (YUCILY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiiu, U3MEHEHHUIO
CTENEHEl OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YAaCTHIO KaTalau3aTtopa H
JIPYTHUE); CAaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPHH ISl KilacCU(PUKaIUU
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHHSI PACKPbIBATh CMBICI MEPHUOJNUECKOr0 3akoHa /.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKLINU;

c()OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOIO IEPHUOIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa,  uUCHONB3YS  TMOHATHSA
«HEPreTUYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHW», «S-, p-, d-aTOMHBbIE
opOuTaNnn», «OCHOBHOE U BO30YXIEHHOE JSHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm u rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOEHUS
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHUE TEHETUYECKOW CBSA3M MEXJY HEOPraHWYECKMMH BELIECTBAMHU C
IIOMOILIBIO YPABHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUM;

cOPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OajiaHca
THX pEeakUui; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YpaBHEHHWW;  pEakuMil  TUAPOJIM3a;  pEaKUuu
KOMIUTIEKCO00pa3oBaHus (Ha MpuUMepe THAPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);



cOPMHPOBAHHOCTh YMEHHUSA OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHHSI CKOPOCTH XHMHYECKOW PpEaKIHUM B 3aBUCUMOCTU OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCThL yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JIeXKAIMEe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOTHI, aMMHUaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUW MPUPOABI — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (pPeasIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX,
yYMEHUS MPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAIILHOM HCCIIE0OBAaHUM BEIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMINX MECTO B TPHUPOJIE,
MPaKTUYECKOMN JeATETbHOCTU YeJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISIBISITH B3aMMOCBSI3b XMUMHYECKUX 3HAHUM C
MOHSATUSIMUA U TIPEJICTABIICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00Jee 0CO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOrO d(ddekra
peaKIuy; 3HAYEHUs] BOJOPOJHOrO IOKAa3aTesisli pacTBOPOB KHUCIOT M IIETIOYEH ¢
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIM OJHO M3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBopa C
ONpeIeIEHHOM MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WJIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOAYKTa PEaKiuu,; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCMEpUMEHT  (MpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHMYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyYECHUE BIIUSHHUSI
pa3IMYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
HKCIIEPUMEHTAJIbHBIX 3afad no Temam «Metamey u  «Hemertamns»y) ¢
coOJII0ICHHEM TIpaBMII O€30MacHOr0 OOpallleHUs ¢ BEUIECTBAMH U JTaOOPATOPHBIM
oOopynoBanueM, (HOpMyIUpOBaTh II€lb HMCCIENOBAHUS, TMPEICTABIATH B
paznu4HON (opMe pe3yIabTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTH;



c(hOpPMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYIECKOM
nocyoi u jgabopatopHbIM 00OpyJAOBaHWEM, OOpAaIIeHWs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY W TPYIOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHMSI CBOETO 3/I0POBbs, OKPYKAIOLIEH MPUPOTIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCUYECKOTO JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTAaHUYECKUX
BEILIECTB, NOHMMAas cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMHUYECKON MHGOpMAIIMK B Pa3TUYHBIX UCTOUYHUKAX (Hay4YHas U yueOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MH(pOpMAIKIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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Hroro no pazneny 35
Paznen 3. Kucinopoacoaepxkamue oprannyeckue coeIuHeHUust

3.1 Cruptel. denon

11

bu6mmoreka [JOK
https://m.edso00.ru/d69df650




KapOoHunbHbIE COEAMHEHUS: aTbICTHIBI 1

bu6mmoreka [IOK
2 . K . 21
3 keToHbl. KapOoHoBbIE KUCIOTHL. CII0KHBIE hitps:/m.cdsoo.ru/d69df6350
a¢upsl. XKupsr
3.3 YraeBobl 9 bubmorexa [TOK
https://m.edsoo.ru/d69df650
Uroro no pazgeny 41
Pasnen 4. AzoTconepxaimme opraHudecKue coeMHeHUus
4.1 AmuHLl. AMHHOKHUCIIOTHL. benku 12 Bubmorexa ITOK
https://m.edsoo.ru/d69df650
Hroro no pazneny 12
Pa3zgea S. BbicokoMoOJIeKYJ/JIsIpHBbIE COeIMHEHUS
5.1 BricokoMoieKynsapHbIE COeTUHCHUS 6 bubnmnorexa LIOK
) yAp & https://m.eds00.ru/d69df650
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KJIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeEM uudgpoBbie
Ne i/m P Konrpoabnsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuoguueckuii 3aKoH
bubmuoreka [{OK
1.1 u [lepnonnueckast cucteMa XUMHUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB /1. I. Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 11 | bubmmoreka [JOK
) BEIIECCTB https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
1.3 X 19 1 3
HMITHCCRHIE peariind https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 39
Pa3nea 2. Heoprannyeckasi xumust
bu6mmoreka IIOK
2.1 H 1 1
CMETALIRT 3 3 https://m.edsoo.ru/2dd57f24
b K
2.2 Mertanisl 23 1 2 nomorexa 110
https://m.edsoo.ru/2dd57f24
Hroro no paszneny 54
Pa3znen 3. Xumus u ;Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 but6mmorekxa [IOK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Uroro no pazgeny 9
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1D 3028038 10 b KJIACC Xaraamamkusaa Hagexna OBaHecoBHA

KounuecTBo yacos
Ne Hara DJIeKTpOHHbIe UG pPOBbIE

Tema ypoka Kontpoabnubie IIpakTnyeckue
n/n Bcero u3ydeHusi oOpa3zoBaTebHbIEC peCypcChl

padoThbI padoThI

[Ipenmer u 3HaueHUE
OpraHUYECKON XMMUH,

MIPEJICTABIICHUE O | 01.09 bu6mmoreka [IOK
MHOT000pa3uu OPraHUIECKUX ' https://m.edsoo.ru/3686e6f5

coennHeHu. MHCTpyKTa)x 110
Tb.

DIEKTPOHHOE CTPOEHHUE aToMa
yraepoaa (OCHOBHOE U

N bubnuoreka [IOK
BO30Y>KJIEHHOE COCTOSTHUS). 1 03.09 1

https://m.edsoo.ru/Oce6fd4c

BaneuTtHbsie BO3MOXHOCTHU
aTroMa yriepoja

XHMH4YECKas CBSA3b B
OpTraHU4YC€CKUX COCAUHCHUAX.

bubnuoreka [IOK
MexaHu3Mbl 00pa30BaHUs 1 04.09 1

https://m.edsoo.ru/8d39f5¢c8

KOBaJIEHTHOM CBSI3U, CIIOCOOBI
pas3psbiBa CBs3€i

Teopus crpoeHus

OpPraHUYECKUX COCIMHEHUH A. 1 08.09
M. byrneposa

bu6mmoreka [JOK
https://m.edsoo0.ru/9e¢595cb8

Bunel uzomepun: cTpykTypHas,
POCTPaHCTBEHHAs.

OneKTpoHHbIE 3P HEKTH B 1 10.09
MOJIEKYJIaX OPraHUYECKUX

bu6mmorexa [IOK
https://m.edsoo.ru/b0e61661

COEeTMHEHNN




IIpencrasienue o
KJIacCU(UKALIUU U

bu6 e OK
6 cHucTeMaTH4ecKas 11.09 nosmorexa [
https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpPraHUYECKUX BELIECTB

7 Knaccudukanus peakiuii B 15.09 bubnnoreka [HOK
OPraHU4eCKOW XUMHUHU ' https://m.edsoo.ru/ba5706aa

g Cucrtemaru3zanus 1 0000IICHUE 17.09 bu6mmoreka [IOK
3HAHUHU 10 TEME ' https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKHH PSI,
obmras popmyia,

9 HOMEHKJIaTypa U U30Mepus, 18.09 bubnnorexa [HOK
3IEKTPOHHOE U ' https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYT

10 DU3NYECKUE U XUMUYECKHUE 22.09 bu6mmorexa [IOK
CBOMCTBA aJIKAaHOB ' https://m.edsoo.ru/3137711c
HaxoxaeHue aikaHoOB B

11 npupoae. CriocoObl MOTydIeHUS 24.09 bubmorexa LOK

PHPOJE: y ' https://m.edsoo.ru/259b0aSh
Y IPUMEHEHHUE ATKaHOB
[{ukmoankaHbl: oOmas
dbopMyIa, HOMEHKIATypa U

2 M30MepHs, 0COOCHHOCTH 25 09 bu6mmoreka [JOK
CTPOEHUS U XUMUUYECKUX ' https://m.edsoo.ru/156730d2
CBOICTB, CITIOCOOBI OJTyYEHUS U
MIPUMEHEHUE
Pemienne pacu€THbIX 3aa4 Ha

. bubmuorexa [JOK

13 OIpeIETIEHUE MOJIEKYJIIPHON 29.09

(bOpMyJITBI OPTaHUYECKOTO

https://m.edsoo.ru/bf84d8eb




BEILIECTBA [0 MACCOBBIM JIOJIIM
aTOMOB 3JICMCHTOB, BXOAAIIUX
B ero cocras. CucreMaTHh3aiys
1 0000IIIeHIE 3HAHHUI 110 TEME

AJIKEHBI: TOMOJIOTUYECKUH PS/I,
obmas popmyia,
HOMEHKJIaTypa, 3J€KTPOHHOE U

bu6mmoreka [IOK

14 01.10
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MoJiekys1. CTpyKTypHasi ¥ Liuc-
TpaHC-U30MEPUS ATTKEHOB
®dusnueckue 1 XUMHYECKUE BuG 1OK
nonnoTeKa
15 CBOMCTBA ankeHoB. [IpaBuiio 02.10
P https://m.edsoo.ru/21069ccd
MapkoBHHMKOBa
16 CriocoObl nostyueHus u 06.10 bubnnorexa [JOK
MPUMEHEHHUE AJIKEHOB ' https://m.eds00.ru/665dc058
[IpakTuueckas padbora Ne 1 o
" bubnuotexa [JOK
17 teme "lloyuenue aTuiieHa u 08.10
. " https://m.edsoo.ru/094 1eed8
M3YUYEHUE €ro CBOMCTB
Pemenue pacu€THbix 3a/1a4 Ha
18 ompeieJICHuEe MOJICKYJIIPHOI 09.10 bubnuotexa [JOK
(bOopMyJITBI OPraHUYECKOTO ' https://m.edsoo.ru/e9ea9921
BEILIECTBA
AJKaueHbl: CONPsHKEHHBIE,
W30JIUPOBAHHBIC,
bubmuoreka [JOK
19 KyMYJIMPOBaHHBIE. 13.10
https://m.edsoo.ru/04298c0a
Oco0eHHOCTH ANEKTPOHHOTO
CTPOEHUS
XUMHUYECKUE CBOMCTBA
20 15.10 bubmuorexa [JOK

CONPSIKEHHBIX TUEHOB

https://m.edsoo.ru/e561253d




CniocoOslI noy4eHus u

bu6mmoreka [IOK

21 16.10
[IPUMEHEHHUE AJIKaJIUEHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKHUH P,
obmas popMmyia,
(opaty bu6mmoreka [JOK
22 HOMEHKJIATypa, JIEKTPOHHOE U 20.10
https://m.edsoo.ru/68bbccdc
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKY, (PU3MYECKHe CBONCTBA
. bubmuorexa [JOK
23 XUMHYECKUE CBOMCTBA aJIKUHOB 22.10 Ho
https://m.edsoo.ru/23493a93
24 KauectBennsbie peakiyu Ha 23.10 bubnuorexa [JOK
TPOMHYIO CBA3b ' https://m.edsoo.ru/7b1c48da
25 Crioco0sblI MoTy4YeHHs U 05.11 bubmmoreka [JOK
MIPUMEHEHUE AJIKUHOB ' https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o
26 ABHEHUIO XUMUYECKOMN 06.11 bubmorexa [IOK
b ' https://m.edsoo.ru/5db8e526
peakiuu
CucremaTu3anus u 0000IIeHNE
27 . 1 H 10.11
3HaHUU 10 TeMeE
ApeHBbI: TOMOJIOTHYECKUH P,
obmas popmyna,
)3 HOMEHKJIaTypa. JIEKTPOHHOE U 1211 bubnnoreka [JOK
[IPOCTPAHCTBEHHOE CTPOCHUE ' https://m.edsoo.ru/a92a7094
MOJIeKyJ1 O€H30J1a U TOIyoa,
ux (pusmveckue cBONCTBa
79 XUMHUYECKUE CBOWCTBA apEHOB: 13.11 bubnuorexa [JOK
peaKLuy 3aMeICHUs ' https://m.edsoo.ru/a44alaed
XUMHYECKUE CBOMCTBA apEHOB:
30 P 13.11 bubnuorexa [JOK

peaKuuu NPUCOCTUHEHUS,

https://m.edsoo.ru/a44alaed




31

OKHCJIEHHE T'OMOJIOI0B O€H30J1a

Oco0eHHOCTH XUMHUYECKUX
CBOMCTB CTHpOJIA

19.11

bubmuorexa [JOK
https://m.edsoo.ru/d5018a54

32

Pemenne pacy€THbIX 33124 HA
OIIpElIETICHUE MOJIEKYJIIPHON
(bopMyIIbI OPraHUIECKOTO
BEILECTBA

20.11

bu6mmoreka [IOK
https://m.edsoo.ru/53461a2c

33

34

35

CriocoObI mosryueHus u
NPUMCHEHHE apCHOB

['eHeTnyeckas CBsI3b MEXKIY
Pa3IMYHBIMH KJIacCcaMu
YTIEBOIOPOIOB

Pacuérel no ypaBHEeHUsIM
XUMUYECKHX PEAKIIUA.
Cucremarusanus U 00001IeHne
3HAHUM 10 TeMe

2411

26.11

27.11

bubmuorexa [JOK
https://m.edsoo.ru/6£717d09

36

[Ipuponnsiii ra3. IlomyTHbie
He(TSAHBIE ra3bl

01.12

37

38

39

KameHHbI# yrosib U npoIyKThl
ero nepepaboTKu

Hed1b 1 ciocoOsI eé
nepepabotku. [lpumenenune
IPOAYKTOB MepepaboTKU HEPTH
['eneTHuecKas CBS3b MEXKITY
Pa3IMYHBIMH KJIACCAMHU
yTJIEBOJOPOOB

03.12

04.12

08.12

bu6mmoreka [JOK
https://m.edsoo.ru/69b3398b

bu6mmorexa [IOK
https://m.edsoo.ru/21f9de78

40

["anoreHonpounsBogHbBIE
YTJIEBOJIOPOOB: ANEKTPOHHOE

10.12

bubmuorexa [JOK
https://m.edsoo.ru/82b4d759




CTPOCHUE, pCAKIIMU 3aMCIICHUA
rajorcHa

JleWicTBue 1Ieouei Ha

raJOreHIPOU3BOIHBIC.
41 Bs3aumogeiicTBue 11.12
IUrajJoreHajJKkaHoB ¢ MArHUEM U
[IUHKOM
Cucremaruzanus U 00001eHne
. bubnuorexa [JOK
42 3HaHUM 1O pasnueny 15.12
" " https://m.edsoo.ru/20e89f22
YTieBogopoasl
43 KonTtponpHast pabora o Teme 17.12 bubmmorexa [IOK
"VYrneBomoposr" ' https://m.edso00.ru/95¢9e298
IIpenenbHble OTHOATOMHBIE
CIIUPTHI: TOMOJIOTUYECKHH PSI,
obmias ¢hopMyJiia, CTpOCHHUE
dopmy P bu6mmorexa [IOK
44 MOJIEKYJI, U30MEepus, 18.12
https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
Kkjaccugukanus, punyeckue
CBOMCTBa
XUMHYeCKHe CBOMCTBA Eu6 OK
noInoTeKa
45 IpelebHBIX OJHOATOMHBIX 22.12 1
https://m.edsoo.ru/26ee34fe
CIIUPTOB
CnocoOsl nony4eHus u
46 MIPUMEHEHHUE OJTHOATOMHBIX 24.12 Bubmuorexa HOK
p g ' https://m.edsoo.ru/484100000000000
CIIUPTOB
[Ipocteie a¢upsr:
HOMEHKJIaTypa U H30MEPHS,
47 yp P 25 12 bubmuorexa [JOK

0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKUX CBOUCTB

https://m.edsoo.ru/c2c788b2




MHuoroaroMHEIE CIIMPTHI:
STUJICHTJIMKOJIb U TTIMLICPHUH, UX

bu6mmoreka [IOK

48 29.12
¢du3nveckre 1 XUMHYECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CniocoOslI noy4eHus u

bu6mmoreka [IOK
49 IIPUMEHEHNE MHOT0aTOMHBIX 12.01
https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOII: CTPOEHUE MOJIEKYJIbI, BuG OK
. 0
50 (bu3UYEeCcKre CBOMCTBA. 14.01 nosmorexa L
https://m.edsoo.ru/2ce726£8
TokcudHOCTH eHomna
. bubnnorexa [HOK

51 XuMHu4ecKue cBoicTBa (heHoma 15.01 nomorexa L

https://m.edsoo.ru/037ca5f9

57 CriocoObl nostyueHus u 1901 bubnnorexa [HOK
npuMeHeHue GeHosa ' https://m.edsoo.ru/c77ddf4c
[IpakTrueckas padora Ne 2.

53 Pemenne skcnepuMeHTATBHBIX 21.01 bubnnorexka [JOK
3a1a4 110 Teme "CIuMpThI U ' https://m.edsoo.ru/fd0ced09
¢denonsr". UacrpykTax mo Th.

54 Cucremaruzamnus 1 00001eHne 22,01 bubmuorexa [JOK
3HaHUM MO TeMe ' https://m.edsoo.ru/1810cb9b
Anbaeruibl U KETOHBI:
3JIEKTPOHHOE CTPOCHHE

55 KapOOHMJILHOM TPYIIIBI; 26.01 bubnuoreka [IOK
TOMOJIOTUYECKHE PAJIBI, 00TIIast ) https://m.edsoo.ru/b139beaa
dbopmyna, u3omMepus u
HOMEHKJIaTypa
Anbaeruibl U KETOHBI:

. bubmuorexa [JOK

56 duznUYecKre CBOWMCTBA; PEaKIIUU 28.01

MPUCOEANHEHUS

https://m.edsoo.ru/c887425¢




PCaKI_[I/II/I OKHCJICHUSA U

bu6mmoreka [IOK
57 KaueCTBEHHbBIC PEaKLIUU 29.01
peartl https://m.edsoo.ru/a393baa9
aJbJCTU]IOB U KETOHOB
53 CrniocoOblI noy4eHus 02.02 bubmmoreka [JOK
AJIBAECTUI0B U KETOHOB ' https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NPEEIbHBIE
59 KapOOHOBBIE KUCIIOTHI, 04.02 bubmumoreka [IOK
O0COOEHHOCTH CTPOEHHUS UX ' https://m.edsoo.ru/fecObl113
MOJIEKYT
H3oMepus u HOMEHKIIaTypa
bu6mmoreka [IOK
60 KapOOHOBBIX KHCIIOT, UX 05.02
. https://m.edso00.ru/700cc87b
¢du3nveckre CBONCTBA
XUMHUYECKUE CBOMCTBA
61 peaeIbHBIX OTHOOCHOBHEBIX 09.02 bubmorexa [TOK
ped A ' https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOMCTB
2 MYPaBBbUHOUN KUCJIOTHI. 11.07 bubnuoreka [IOK
MHoroo6pa3ue kKapOOHOBBIX ' https://m.edsoo.ru/bb31be71
KHUCJIOT
Oco0eHHOCTH CBOCTB:
HEIpeAeNbHBIX 1
apoMaTHYeCKUX KapOOHOBBIX,
63 MKapOOHOBBIX 12.02 bubmorexa LOK
JKap ’ ' https://m.edsoo.ru/83a08773
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenn BHICIINX
KapOOHOBBIX KUCIIOT
[TonsaTue o mpou3BOAHBIX
64 p )i 16.02 bubmuorexa [JOK

KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/0d162d9d




CniocoOslI noy4eHus u

bubnunoreka [HOK

65 MPUMEHEHHE KapOOHOBBIX 18.02 https://m.edsocL).Iru/70065c9d
KHUCJIOT
CnoxHbie dupHI:

66 TOMOJIOTUYECKHH psiJl, oO1as 19.02 bubnnoreka [HOK
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 Du3nvecKnue U XUMUYECKHUE 25 02 bu6mmoreka [IOK
cBOiicTBa 3(hUpOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKOU

68 peaKkInu, Ha ONpeACIICHHE 26.02
MOJIEKYJISIPHOI (OpMYIIBI
OpPraHMYECKOTO BEIIeCTBA
[IpakTrueckas padora Ne 3.

69 Pemenne skcnepuMeHTATBHBIX 02.03 bubnnorexka [JOK
3a1a4 o Teme "KapOoHoBbie https://m.edso0.ru/486671fb
KucioThl. ClioXxHbIe H3QUpHI"

JKupsr: ctpoenue, (%)I/I?J/I‘ICCKI/IG BuGmiorexa LIOK
70 Y XMMHYECKHE CBOMCTBA 04.03
https://m.edsoo.ru/al9c5b98
(rumponus)
Oco0eHHOCTH CBOUCTB JKUPOB,

71 COJIepXKaIINX OCTaTKU 05.03 bubnnoreka [JOK
HENpPEAEIbHBIX )XUPHBIX https://m.edsoo0.ru/b0331922
KUCHoT. JKupsl B IpUpo/ie
Mpbuta Kak COJM BBICILIUX

7 KapOOHOBBIX KUCIIOT, HX 11.03 bu6mmnoreka [JOK

Morontee nercrtaue. Iloustue o
CHUHTCTHUYCCKUX MOKOIINX

https://m.edsoo.ru/3¢566565




cpenctBax (CMC)
I'eneTnueckas CBA3b
YIJIEBOAOPOJOB U

bubmuorexa [JOK

73 12.03
KHCIIOPOACOAEPKALINX https://m.eds00.ru/56790c96
OPraHUYEeCKHUX BEIIECTB
Pacu€Trl mo ypaBHEHUIM

74 ypaBHert 16.03
XUMUYECKUX PEaKIui

75 CucremaTtu3sanus 1 0000IICHUE 18.03 bubmuorexa [JOK
3HAHHH 10 TEME ' https://m.edsoo.ru/f8eaf2eb
OO0m1as XxapakTeprucTrUKa

76 YTJIEBOJIOB U Kiaccuukarms 19.03 bubnuoreka [IOK
YTIEBOJIOB (MOHO-, IU- U ) https://m.edsoo.ru/7a9693al
HOJIMCaXapuabl)

Monocaxapusl: GU3HIECKUE
. bubnuorexa [JOK
77 CBOMCTBA M HaXOXXJICHUE B 23.03
https://m.edsoo.ru/b4bdda2d
pupoje
[IprMeHeHue rioKo3sl, €€ BuG OK
OoTeKa
78 3HAYEHUE B 25.03 nosmorexa I1
https://m.edsoo.ru/5e61122d
JKU3HEACITEIbHOCTH OpraHu3ma
Hucaxapunpl: caxapo3sa,

79 MaJIbTO3a U JaKTO03a. 26.03 bu6mmoreka [JOK
HaxoieHue B npupoie u ' https://m.edsoo.ru/eb0384¢e7
MIPUMEHEHUE TUCaXapuJIOB
[Tonucaxapuasl: CTpoeHUE

20 MaKpOMOJIEKYJI, PU3NYECKUE U 06.04 bubmuoreka [IOK
XHMHYSCKHE CBOMCTBA, ' https://m.edsoo.ru/72a04508
MIPUMEHEHUE

81 [TonsiTHE 00 UCKYCCTBEHHBIX 08.04 bubnmoreka [JOK




BOJIOKHax

Pewenne pacdyeTHbIX 3a1a4 HA
OIpECIICHUE T0JIA BBIXOAA

https://m.edsoo.ru/6216e766

bubmuorexa [JOK

82 09.04
MPOAYKTA PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKH BO3MOKHOTO
23 CucremaTtu3zaius u 0000IIeHHIE 13.04 bubmmoreka [JOK
3HAHUM 10 pasueny ' https://m.edsoo.ru/08d4364c
KonTtponpsHast pabora o Teme
84 "Kucnoponcoaepxkariue 15.04 bubmorexa [JOK
p p " ' https://m.edsoo.ru/42c6678e
OpPTaHUYECKUE COCTUHEHUS
AMMHBI: KTaccu(pUKaIHs,
CTPOEHHUE MOJIEKYJI, 00II1as
85 dopmyna, n3omMepus 16.04 bubmorexa [IOK
pMy’Ia, Py, ' https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U GU3NIECKUE
CBOICTBA
36 XuMHYECKHE CBONCTBA 20.04 bu6nmmoreka [JOK
ann(paTUIEeCKuX aMUHOB ' https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOEHNE aHWINHA,
87 0COOEHHOCTH XMMHUYECKUX 22.04 bubnmorera [TOK
. ' https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
Cnoco0sI noTyueHus u Eub OK
OTeKa
88 PUMEHEHHE anu(paTUIECKUX 23.04 nosmorexa Il
https://m.edsoo.ru/eal38763
aMHUHOB
AMHWHOKHUCIIOTHI: HOMEHKJIATypa
29 U u3omepus, GpuznyecKkue 27,04 bubmuoreka [IOK
cBoiictBa. OTHeIbHEIC ' https://m.edsoo.ru/d1773e80
MIPEJICTAaBUTEIN Ol-aMHHOKHCIIOT
90 XuMHYECKue CBOMCTBA 29.04 bubmuorexa [JOK




aMHHOKHCJIOT, X
OMOJIOrMYECKOE 3HAUYCHUC
amMuHokucioT. CUHTE3 U
TUIPOIIU3 TIENITHIOB

https://m.edsoo.ru/77df705a

01 benku kak npupoHbIe 30.04 bubnnoreka [HOK
MOJIMMEPHI; CTPYKTYPBI OEITKOB ' https://m.eds00.ru/429¢9899
. bubmuorexa [JOK
92 XuUMHUYECKHEe CBOMCTBA OEIIKOB 04.05 &
https://m.edsoo.ru/6237306d
A3oTcoaepxaiiue
reTePOIUKINYECKUE
bubmuorexa [JOK
93 coequHeHus. HykienHoselie 06.05
https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHHUE U
Ouosoruyeckas poiib
ITpaxTuueckas padota Ne 4.
Penienune skcniepuMeHTaIbHBIX BuG OK
noImoTeKa
94 3aj1a4 Mo TemMe 07.05 1
" https://m.edsoo.ru/8e3c02d1
A3zoTcoaepixaiiue
OpraHUYeCcKHue coequHeHns"
[TpakTuueckast paborta Ne 5.
95 Pemenue skcriepuMeHTANBHBIX 13.05 bubnuoreka [IOK
3a7a4 no Teme "PacriozHaBaHue ' https://m.edsoo.ru/bde3fdf6
OpPTraHUYECKUX COCTUHEHUI"
KonTponbHas pabota mo Teme
96 "A3oTcoaepkaiiue 14.05 bubmorexa HOK
Fleprartt " ' https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCAMHEHUS
OCHOBHBIC TTOHSATHS XHMUH
BBICOKOMOJICKYJISIPHBIX
97 yaap 18.05 bubnuotexa [JOK

CO€IUHEHHMI U METOIbI UX
CHUHTEC3a —II0JIMMEpHU3allUA U

https://m.edsoo.ru/7aa63ebd




INOJIMKOHACHCAIUA

08 [Inmactmaccel. YTunuzamnus u | +18..05 bubmuorexa [JOK
nepepaboTKa IiacTuka https://m.edsoo.ru/82242e0f
DacToMepbl: HaTypaJIbHbIN

99 CI/IHTeTI/I‘-IepCKI/Ie Kg;qyxn. 1 20.05 bubmorexa HOK

https://m.edsoo.ru/246103ec
Pe3una
BonokHa: HaTypalbHBbIE,

100 HCKYCCTBEHHBIE, | +20.05 bubnuoreka [IOK
cuHretnyeckue. [lonumepst https://m.eds00.ru/5963a601
CIEIHATBFHOTO HA3HAUCHUS
[TpakTuueckast pabota Ne 6.

101 Penrenune skcriepuMeHTanbHBIX | 21.05 bubnnoreka [JOK
3az1a4 rno teme "Pacno3HaBaHue https://m.edsoo.ru/3aebd77a
IJ1acCTMAacc ¥ BOJIOKOH"

O000I11IeHNE U CUCTEMATU3AIUS

102 W3Y4YEHHOI'0 MaTepuaa 1o TeMe | 25 05 bubnuoreka [IOK
"BprIcCOKOMONEKYISIpHBIE https://m.edsoo.ru/6a22ble8
coenqnueHusa”

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




ID 3028038 11 B KJACC Xataamamxkusaa Hage:xxna OBaHecoBHA

KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne ara undposBbie
Tema ypoka Kourposbnbie IIpakTHyeckue A p
n/n Bcero u3ydyeHusi o0pa3zoBaTesIbHbIE
padoThI padoThbI
pecypchl
AtoMm. CocTaB aTOMHBIX sJIEp. Eus OK
1 XUMUYECKUH 31eMeHT. 30TombI. 1 02.09 ubsmorexa Il
https://m.edsoo.ru/59c112ee
HNucrpykrax o Th.
) CrtpoeHue 3J1eKTPOHHBIX 000JI04EK 1 03.09 bubnuorexa [IOK
aTOMOB, KBAHTOBBIC YHCJIa ' https://m.edsoo.ru/b4d9fffa
3 Knaccudukanms XuMuaeckux 1 04.09 bubnunoreka LIOK
AJIEMEHTOB (S-, p-, d-, f-3IeMeHThI) ' https://m.edsoo.ru/61294af9
4 Pacnipenenenue 31eKTpOHOB 110 | 09.09 Bu6mmoteka [JOK
ATOMHBIM OpPOUTAIISIM ' https://m.edsoo.ru/f5f750fe
DneKTpOHHBIE KOHPUTYpAIIUU aTOMOB
P Quryp bubnuoreka [{OK
5 3JIEMEHTOB B OCHOBHOM U 1 10.09
. https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
6 DJeKTPOHHBIE KOH(PUTYpalluy HOHOB. 1 11.09 bubmuoreka [IOK
DNeKTpOOTPULIATETbHOCTh ' https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucteMa XMMHUYECKUX Eubs OK
nonmoTeKa
7 aneMmeHTOB /1. . Menaeneena, CBsI3b C 1 16.09 3
N N https://m.edsoo.ru/16957c01
COBPEMEHHOU TEOPUEN CTPOECHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
but6mmoreka [IOK
8 XMMUYECKHX 3JIEMEHTOB U 00pazyeMbIX 1 17.09

HUMU MPOCTBIX U CIIOKHBIX BCUICCTB IO

https://m.edsoo.ru/f8468927




rpynmnam u nepuojam

CucreMmaruzanus U 0000IEHUE 3HAHUN

bubnunoreka LIOK

nn

paCTBOpéHHOFO BCIICCTBA , MOJISIpHAA

9 18.09
110 TEME https://m.edsoo.ru/8fad2942
Buapl xumuueckoin cBa3u. MexaHU3Mbl
10 00pa30BaHMs KOBAJICHTHOU CBSI3H. 23.09 bubnmnoreka HOK
Bonoponnas cBsi3b. ' https://m.edsoo.ru/5a8072af
MexMOJIEKYISIpHBIE B3AUMOAEHCTBUS
BaneHTHOCTh ¥ BaJICHTHBIE
1 BO3MOXKHOCTH aTOMOB. CBs3b 24.09 bu6nunorexa LIOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX ' https://m.edsoo.ru/3d2ca093
r€OMETPUYECKUM CTPOECHUEM
12 IIpencraBneHust 0 KOMIJIEKCHBIX 25 09 bu6nmoreka LIOK
COEIMHEHUAX: COCTaB U HOMEHKJIaTypa ' https://m.edsoo.ru/8c66bl2a
BemectBa MosekyasipHOTo U
13 HEMOJIEKYJISIPHOTO CTpoeHUs. THrbl 30.09 bubnuorexa [IOK
KPUCTAIUIMYECKUX PELIETOK U CBOMCTBA ' https://m.edsoo.ru/e167635b
BENIECTB
[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
bu6mmoreka IIOK
14 [IpencraBnenue 0 KOJUIOUIHBIX 01.09
https://m.edsoo.ru/da2¢70e4
pacTBopax
HctunHbBIE paCTBOPHI: HACKHIIIEHHBIE U
bu6mmoreka IIOK
15 HEHAaCBIIIEHHBIC, PACTBOPUMOCTb. 02.10
https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObI BEIpaKEHHS KOHIIEHTPAITIH 07.10 bubnmnoreka [JOK
pacTBopoB ' https://m.edsoo.ru/328e653a
Pemenue 3aga4 ¢ Mcnoyib30BaHUEM B OK
B HOIMOTEKA
17 MOHATUH "MaccoBas JOJII 08.10 1

https://m.edsoo.ru/785e0ab4




KOHIIEHTpauus"

18 Krnaccudukanus 1 HOMEHKIATypa 09.10 bubnmoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e¢108d

19 Cucremaru3anus U 0000IICHUE 3HAHUM 14.10 bubmuoreka [JOK
110 TeMeE https://m.edsoo.ru/8d2c6a3a
KonTponbHas pabora no remam
"Ctpoenue aroma. [leproanueckuii

20 3akoH u [lepuoanueckas cucrema 15.10 bubnnorexa [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeiecTna.
Mmuoroo6pasue BemecTs"
Krnaccudukanusa XuMHUECKUX peakiui
B HEOPTaHUYECKOW U OPraHUYECKON

71 XUMUHU. 3aKOH COXPAHEHUS MACCHI 16.10 bubnnorexa [JOK
BELLIECTB; 3aKOH COXPaHEHUS U https://m.edsoo.ru/6335cdd2
MPEBPAIICHHS YHEPTUHU TIPH
XUMUYECKUX PEAKITUIX
TennoBsie A3 HeKTh XUMUYECKUX

22 peakuuil. TepMoxummuueckue 21.10 bubmorexa HOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brruucnenust no ypaBHeHUSIM

23 XUMHUUYECKUX PEAKIUN U 22.10 Bubmorexa IIOK

https://m.edsoo.ru/87b13954

TEPMOXUMHUYECKUM ypaBHEHUSIM
CKopocTh XMMHUECKOH peakluu, e€

24 3aBUCUMOCTH OT pa3iNyHbIX (DaKTOPOB. 23.10
Karanus u xatanuzaropsl

25 ['oMOreHHbIe U reTepOreHHbIE peakuu 05.11

26 [TpakTuueckas padora Ne 1 mo Teme 06.11 bubnunorexa LIOK




"BnusHue pa3nudHbIX GaKTOPOB HA
CKOPOCTb XUMUYECKON peakiuun"

OO6parumbie 1 HEOOpATUMBIE PEAKITUH.

https://m.edsoo.ru/1facaldl

bubnunoreka LIOK

27 11.11
XHUMHUYECKOE paBHOBECHE https://m.eds00.ru/30952{9b
[Tpaktuyeckas padora Ne 2 o Teme
" bubmmoreka [JOK
28 BrnusHue pa3nu4HbIX GakTOpoB Ha 12.11
" https://m.edsoo.ru/3bf34e17
MOJIOKEHNE XUMUYECKOTO PABHOBECUS
DNEKTPOIMTHYECKAs TUCCOLIUALIHS. B OK
29 CunbHble U cl1adble 3JIEKTPOJIUTHI. 13.11 nomoteka 1
https://m.edsoo.ru/5f766bdf
Crenens aucconyanum
HNonnoe npoussenenue Boasl. Cpena
P pu bubnuoreka [{OK
30 BOJIHBIX pacTBOPOB. BomopoiHbIM 18.11
https://m.edso0.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponus coneit. Peakiuu,
bubnunoreka LIOK
31 MPpOTEKAIOIIHUE B paCTBOPaxX 19.11
https://m.edsoo.ru/09d5a9bd
31EKTPOJIUTOB
[IpakTuueckas padbora Ne 3 o Teme
" bubmuoreka [JOK
32 XHWMHUYECKUE PEAKIIUN B PACTBOPAX 20.11
" https://m.edsoo.ru/2e3daeb0
3EKTPOJIUTOB
OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC
. bubnuoreka [{OK
33 peakuuu. Baxuennme oKUCIUTENN U 25.11
https://m.eds00.ru/56226060
BOCCTAHOBUTEIHU
34 Meroa 31eKTpPOHHOTO (3JIEKTOHHO- 26.11 bubnunorexa LIOK
HWOHHOTO) OanaHca ' https://m.edsoo.ru/fb691387
35 DNEKTPOIN3 PACTBOPOB U PACILIIABOB 2711 bubnuotexa [JOK
BEILECTB ' https:/m.eds00.ru/93fb97d2
bub OK
36 Pemrenue 3aau pa3auvHbIX TUIOB 02.12 nbmaorexa 11

https://m.edsoo.ru/5a859d16




bu6nmoreka [IOK

37 Pemenue 3aga4 pa3nuyHbBIX TUTIOB 03.12
A& https://m.edsoo.ru/5afa265d

18 Cucremaru3anus U 0000IICHUE 3HAHUM 04.12 bubmuorexa [JOK
o Teme "XumMuueckue peakuuu" ' https://m.edsoo.ru/c161eb85

39 KonTponbhas pabota no teme 09.12 bubmmoreka [JOK
"Xumuueckue peakiuu" ' https://m.edsoo.ru/a8a0a930
ITosio)xeHrE HEMETAIIOB B
[lepuoanueckoii cucTeMe XUMHUYECKHUX BuG 10K

nOInoTEKA

40 snemenToB JI. . MengeneeBa u 10.12

https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOEHHUS UX aTOMOB.
dusnyeckue CBOMCTBAa HEMETAIIIOB
AmnoTponusi HEMETaUIOB (Ha IpUMeEpe
41 KHCJIOpoJia, cepbl, hocdhopa u 11.12 bubmorexa LHOK
poJa, Cepbl, p ' https://m.edsoo.ru/ef92c91c
yriaepoja)

42 Bonopon: momydenue, puandeckue u 16.12 bubanoreka [JOK
XUMHYECKHE CBOMCTBA. [ 'upuibl ' https://m.edsoo.ru/0aa8f613
["anorensl: HaXOXJEHUE B IPUPOJIE,

43 CIOCOOBI NOTYYEHHUS (I)I/ISI/I‘II:;CiI/Ie u 17.12 bubmmorexa [OK

YHCHIA, ' https://m.edsoo.ru/4e223795
XUMHYECKHE CBOMCTBA
I'amorenoBoaopoibl. Baxkuelme
44 KHCIIO onconepmamne COCIUHECHUA 18.12 Bubmaorexa IIOK
P P ' https://m.edso0.ru/6b3255¢6
rajoreHoB
JlaGopaTopHbI€ U TTPOMBITIVICHHBIE

45 CIOCOOBI MOTYYEHHUSI TaJIOTEHOB. 23.12 bubnuotexa [JOK
IIpuMeHeHue rajnoreHoB U ux ' https://m.edsoo.ru/6971aca4
COEJIMHEHU I

46 [IpakTuueckas padborta Ne 4. Pemenue 24.12 bubmuoreka [IOK

OKCIICPUMCHTAJIBHBIX 3ajJia4d IO TEME

https://m.edsoo.ru/8b26fecd




"T"anoreHs!"

Kucnopon: maboparopHsie u
MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS,

bubnunoreka LIOK

47 25.12
(hU3UYECKre U XMMHUYECKHUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeHeHune KuciIopoaa U 030Ha

bubnunoreka LIOK
48 OKcHabl U IEPOKCUIBI 30.12
A p A https://m.edsoo.ru/5¢8816a0
bubnuorexa [{OK
49 Pemenue 3a1ay pa3imyHbIX TUIIOB 13.01 1
https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XKACHHE B IPUPOJIC,
P pup bubnunoreka LIOK
50 CHocoObI MOTy4YeHUs, PU3NYECKUE U 14.01
. https://m.edsoo.ru/46afael16
XHMHUYECKHE CBOMCTBA
bubnunoreka LIOK
51 CepoBogopo, CyabPuas 15.01
POBOAOPOA, CyIbhHA https://m.edsoo.ru/7¢875999
Kucnopoacoaepxkaiiue coeTMHECHUS
52 cepnl gCO6eHHIZ)CTI/I CBOWCTB CEpPHOM 20.01 bubnmorexa OK
PEL- P ' https://m.edsoo.ru/8cfa2548
KHCIIOTBI
[IpakTnueckas padora Ne 5. Pemenue

53 SKCIEPUMEHTAIBHBIX 337a4 110 TEME 21.01 bubmuorexa [IOK
"Cepa u e€ coenunenus". MHCTpyKTa) ' https://m.edsoo.ru/0afb05e4
no Th.

A30T: HaX0XKJAEHUE B IPUPOJIE,

54 CIocoOBI MOydeHusl, Pu3nyecKue u 22,01 bubmuorexa [IOK
XHUMHUYECKHE CBOMCTBA. AMMUAK, ' https://m.edsoo.ru/badd2255
HUTPUABI
Kucnopoaconepxamime coefuHeHUS

. . bubnunorexa LIOK

55 azora. OCOOCHHOCTH CBOWCTB a30THOMU 27.01 s

KHCJIOTBI

https://m.edsoo.ru/e2965afe




[IpumeneHue a3oTa U €ro COCIMHEHUM.

bu6nmoreka [IOK

56 28.01
A3oTHBIE yA0OpeHUs https://m.edsoo.ru/129f5059
dochop: HaxOkKIAEHHUE B IPUPOJE,

57 CHOCOObI MOTyUYeHUs, PU3NYECKUE U 59.01 bubmmoreka [JOK
XUMHU4ecKkue cBoricTBa. Dochubl u ’ https://m.edsoo.ru/9a6b43ec
dhochun
Oxcunsl dpocdopa,

Poccop bubnunorexa LIOK
58 bocdopconepxkariue kucnoTsl. Conu 03.02
. https://m.edsoo.ru/c7a2d429
(hochopHOI KUCITOTHI

59 [Tpumenenne dhocdopa u ero 04.05 bubnnorexa [JOK
coenunennii. @ochopHbIe yro0penus ' https://m.edsoo.ru/a218070a
[IpakTuueckas pabora Ne 6. Pemenue

bubnuoreka [{OK

60 AKCIIEPUMEHTAIIBHBIX 3a71a4 110 TEME 05.02

" " https://m.edsoo.ru/8175ac3f
A3zot u pochop 1 ux coenuHEHUS
VYrnepos: HaxoKIeHUE B IPUPOJIE,

61 JJIOTPONHbIE MO (DUKALINY; 10.05 bubmuoreka [IOK
(bu3nuecKre U XUMHUYECKHE CBONCTBA, ' https://m.edsoo.ru/1eb19f9%
MIPUMCHCHUE
Oxcun yriepoga(Il), okcna

62 e oya(I\I;) r(OJI)LHa;I KHUCIJIOTa U €€ 11.02 bubmorexa HOK
YEIepon a4 ' https://m.edsoo.ru/dba58adf
conu

bu6mmoreka IIOK
63 Pemrenue 3aiay pa3nuyHbIX TUIIOB 12.02
ladp https://m.edsoo.ru/6029b609
KpemHunii: HaxoXAeHUE B IIPHPOIL,
64 Cl'II)OCO6BI MOJTy4EHUs (I)I/I3I/IEG(I;KI/IC u 17.02 bubmorexa [IOK
YHEHIL, ' https://m.edsoo.ru/143558ab
XUMHYECKHE CBOICTBA
Oxc e IV), xpe eBa
65 kcua kpemaus(IV), kpemauenas 18.02 bubmuoreka [IOK

KHCJI0Ta, CHJIMKAThI

https://m.edsoo.ru/3170e7bl




[IpumeHeHne KpeMHUS U €ro

bubnuoreka LIOK

66 coenunenuil. CTEKI0, ero nojaydeHue, 19.02 https://m.edsoo.ru/393cdacQ
BHUJBI CTCKJIA https://m.edsoo.ru/5823cefb
buo e OK
67 Pemenue 3aga4 pa3nuyHbIX TUIIOB 24.02 ubmaorexa L
https://m.edsoo.ru/b624£801
68 CucreMaru3anus 1 0000IICHHE 3HAHUH 25 02 bubnuorexa [JOK
no Teme "Hemerass!" ' https://m.edsoo.ru/6e864db5
69 KonTponbhas padota no teme 26.07 Bbu6mmoteka [JOK
"HemeTtamnbr" ' https://m.edsoo.ru/d0484¢76
70 AHanu3 pe3yabTaToOB KOHTPOJIBHOMN 03.03 bubnuorexa [IOK
paboThI, KOPPEKIHSA OUIMOOK ' https://m.edsoo.ru/2b7¢9510
ITonosxeHre MeTajIo0B B
[Tepuonuueckoit cucteMe XMMUYECKUX
71 3j1eMeHTOB. OCOOEHHOCTH CTPOESHUS 04.03 Bubmiorexa OK
' P ' https://m.edsoo.ru/9839c16¢c
AEKTPOHHBIX 000JI0YEK aTOMOB
METAIIOB
O6mue dpuznyeckue cBOCcTBa
bu6nunorexa LIOK
72 MeTasuioB. [IpuMeHeHne MeTaios B 05.03
https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetauioB. Kopposust 10.03 bubmuoreka [IOK
METAaJIJIOB ) https://m.edsoo.ru/42b872e3
bu6mmoreka IIOK
74 Pemenue 3a1au pa3IuyuHBIX THIIOB 11.03
s p https://m.edsoo.ru/e3de37b6
OIEeKTPOXUMHUECKHI P HAIPSHKEHUH
75 MeTaJITJI;OB OOuue CHOIZ:O6BI H(I))n YEeHUS 12.03 bubmmorexa LIOK
- ot y ' https://m.edsoo.ru/94eb377a
METaJNIOB
76 OO6m1as xapakteprucTuka MeTauioB [A- 17.03 bubnmnorexa [JOK

rpymisl Ileproanyeckoi cuctemsl

https://m.edsoo.ru/e12¢26b3




XUMHYECKHUX A1eMeHTOoB. HaTpuii u
KaJIMii: ojTy4yeHue, Gu3nuecKue u
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEHIECTB U UX COCAUHEHUN

O6m1as xapaktepucTuka MetayioB ITA-
rpynmnsl [lepruoanyeckoi cucTemsl
XUMHYECKUX 3JIEMEHTOB. Maruuii u

bub6nmoreka [IOK

77 . 18.03
KaJIBIIUH: TIoMy4YeHue, pusndeckue u https://m.edsoo.ru/7c3e49c0
XUMUYECKHE CBOWCTBA, IPUMEHECHHE
MIPOCTBIX BEIIECTB U UX COEAMHEHUN

73 JKEcTKOCTh BOIBI U CIIOCOOEI €€ 19.03 bu6nunorexa LIOK
yCTpaHEHUs https://m.edsoo.ru/c74bfac9

79 AnOMUHUI: ONTydeHue, Gpuzndeckue u 24.03 Bbu6moteka [JOK
XUMHYECKHUE CBOMCTBA, MPUMEHEHUE https://m.edso00.ru/0e79b266
AmdoTepHbIe CBOWCTBA OKCHA U

20 TUJPOKCH]IA ATFOMUHHS, 25 03 bu6mmoreka IIOK
TUIPOKCOKOMITIIEKCHI aIFIOMUHUS, UX https://m.edsoo.ru/5d12d318
IIPUMEHEHNE

81 Pemrenne 3ama4 pa3nu4HbIX TUIIOB 26.03
IIpakTruyeckas pabora Ne 7. Pemenue

82 9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 07.04 bubmmorexa [OK
" " https://m.edsoo.ru/27a4af43

MerTainsl IJIaBHBIX TOATPYIIT

OO61mas xapakTepucTUKa METaNIOB

23 no6ouHbIX noarpymni (b-rpymm) 08.04 bu6muoreka [JOK
[Teproanueckoi CuCTEMbl XUMHUYECKHUX https://m.eds00.ru/610d7431
JJIEMEHTOB

24 dusnvecKknue 1 XUMHUYECKHE CBOMCTBA 09.04 but6mmoreka [IOK

XpoMa M €ro COeTMHEHUH, UX

https://m.edsoo.ru/991 1bef3




IIPUMEHCHUEC

Baxwuelime coelMHEHN Maprasiia.

bubnunoreka LIOK
85 Ilepmanranar kanus, ero 14.04
P ’ hitps://m.eds00.ru/039d69c8
OKHCJIUTENILHEIE CBOIICTBA
dusnueckue U XUMUYCSCKUE CBOMCTBA
86 )Keje3a U ero coequuenuni. Ilonyuenne 15.04 Bubmuorexa OK
O ' hitps://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIUJIaBOB Kelie3a
dusnueckue U XUMUYECKHIE CBOMCTBA
87 MEIU U €€ COeqUHEHNI, UX 16.04 Bubmrorexa IIOK
A A ’ ' hitps://m.edso0o.ru/2bcOf954
MIPUMEHEHHE
dusnyeckre 1 XUMHYECKHE CBOIICTBA
28 IIMHKA ¥ €r0 COSIUHEHUH, UX 21.04 bu6nmoreka LIOK
IIpUMEHEHHE. | UIPOKCOKOMIIIEKCHI ' https://m.edsoo.ru/b1{f2beal
IUHKA
[IpakTuueckas pabora Ne 8. Pemenue
bu6mmoreka IIOK
89 SKCHEePUMEHTAIbHBIX 3aJa4 110 TEME 22.04
" " https://m.edsoo.ru/a6e352¢ea
MerTannbl TOOOYHBIX TOATPYIITT
bu6mmoreka IIOK
90 Pemenue 3amay pa3sIinuHBIX THIIOB 23.04
A& hitps://m.edsoo.ru/a8b83d83
O000I11IeHIE U CUCTEMATU3AIUS
91 U3YUYEeHHOT'0 MaTepuaia II0 TeEMe 28.04 Bubmaorexa IIOK
" Y " P ' https://m.edsoo.ru/e91{e975
Mertamnisl
9 KonTponbHas pabota no teme 29.04 bu6muoreka [JOK
"Merasbsl" ' https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yabTaToB KOHTPOJIBbHOMN 30.04 bubmuorexa [IOK
paboTHI, KOPPEKITUS OMHNOOK ' https://m.edsoo.ru/9ebff2fd
Ponps xuMnu B o0ecrieueHnu
94 05.05 but6mmoreka [IOK

YCTOI‘/’ILII/IBOI‘O Pa3BUTHA 9YCIIOBCUCCTBA.

https://m.edsoo.ru/080fe1f0




IlonsTue o HAay4YHBIX ME€TOAax
ncciaca0oBaHus BEIICCTB

HaquLIe IIPUHIMIIBI OpraHru3aluun
XUMHYECKOI'O IMTPOU3BOJACTBA.

bubnunoreka LIOK

95 1 06.05
[IpomblieHHBIE CIOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
Ba)KHEHIIINX BEIIECTB
XUMHUYECKOE 3arpsA3HEHUE
96 OKpY>KaloIleH Cpeibl U ero 1 07.05 bubmorexa [IOK
Py B pea ' https://m.edsoo.ru/9f11bf51
MTOCJICICTBHS
97 XHMHS U 310POBbE YEIIOBEKA. | 12.05 bubnuoreka [IOK
JlekapcTBeHHBIE CpencTBa ' https://m.edsoo.ru/a6552721
08 Xumus nmuiy. Poib xumun B 1 13.05 bubnuoreka [IOK
o0ecrieueHnY MTUIIEeBON 0€30MMaCHOCTH ' https://m.edsoo.ru/1f7b5bd2
99 KocMmeTrnueckue u napdromepHbie 1 14.05 bubmmoreka [JOK
cpenctBa. beitoBas xumus ) https://m.edsoo.ru/da42d5a9
X¥MHS B CTPOUTENBCTBE. BakHemme
bubmmoreka IIOK
100 CTPOMTENbHbIE U KOHCTPYKIIMOHHbBIE 1 19.05
https://m.edsoo.ru/61e69003
MaTepHuabl
XUMHS B CEIbCKOM XO3SIICTBE. Eu6 LIOK
noInoTEKa
101 Oprannueckue epajibHbIE 1 20.05
PTAHITHCCITHE 1 MUHCPATBHET https://m.edsoo.ru/fd39587d
yanoOpeHus
102 Cucremaru3anus U 0000IICHUE 3HAHUH 1 21.05 bubnuoreka [{OK
10 TeME ' https://m.eds0o.ru/db979¢70
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




ITPOBEPAEMBIE HA EI'9 110 XUMHUU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NMPoBePSIEMOro
TpeOoBaHUs

1

1.1

IIpoBepsiemble TPeGOBAHUSA K MPEAMETHBIM Pe3yJbTATaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XMMHUYECKHX 3HaHPII>1, KOTOpas BKIIKOYACT:

OCHOBOIIOJIAraroINe MOHATHS (XMMHUYECKUI 3JIEMEHT, aTOM, M30TOIIbI,
JIEKTPOHHAsi 000JI04Ka aToMa, S-, p-, d-3IeKTPOHHBIE OPOUTAIN ATOMOB,
OCHOBHOE€ M BO30YXIEHHOE COCTOSHHE aTOMa, HOH, MOJEKYIa,
BaJICHTHOCTD, ANIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XMMHUYECKass CBA3b (O- U T-CBsI3b, KpPATHBIE CBA3M), THOpUAM3ALUSA
aTOMHBIX OpOuWTaNiell, KpHCTAIMYecKass pemeTKa, MOJb, MOJIpHAS
Macca, MOJSpHbIA O00BEM, MOJSApHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, NUCHEPCHBIE CUCTEMBI), KPUCTAUIOTUAPATHI, YIJIEPOAHBIH
cKkeneT, (YHKIMOHaNbHAs TpyIa, paauKall, HU30Mephl, CTPYKTypHas
¢dopmyna,  u3oMepuss  (CTpyKTypHas,  TreomeTpuyeckas  (Luc-,
TPAaHCU30MEPHS), TOMOJIOTUYECKHI psA, TOMOJIOTH, YTJIEBOIOPOAbI,
KHUCJIOPOA- M a30TCOJepKallie COCIMHEHUs, OMOJIOTHYECKH aKTHBHbBIE
BellecTBa (yIiaeBOAbl, JKUPbI, OCIKN), MOHOMED, TOIUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBbIE COCUHEHMS], KDEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX peakIuid (OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE, AK30- U
SH/IOTEPMHUECKHE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepOreHHBIE,
oOpaTuMble U HEOOpaTHUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOIHUTHI,
ANEKTPOIIUTHYECKAs] AUCCOLUAIINS, CTETIEHb TUCCOLMALUN, OKUCIIUTENb,
BOCCTAaHOBUTENb, O3JEKTPOJIM3, CKOPOCTb XHUMHUYECKOW  peakiuw,

XHUMHUYCCKOC paBHOBeCI/Ie)

1.2

TEOPUH U 3aKOHBI (TEOPHS XUMHYECKOTO CTPOCHHUS OPTaHUYECKUX
BemectB A.M. bytnepoBa, Teopus 3JIEKTPOIUTHUECKON IUCCOIMAINU,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JICKAIUE B OCHOBE MOHUMAHMSI MPUUYUHHOCTU U CHUCTEMHOCTHU
XUMHYECKUX SBJIEHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HAIMOJIEKYJISIPHOM YPOBHSIX

1.3

NpCACTaBJICHUA (6] MEXaHU3Max XUMHNYCCKHUX peaKqu”I,

TEPMOANHAMHUYCCKUX n KHHECTHYCCKHX 3aKOHOMEPHOCTAX nux




1.4

IMPOTCKAHUA, O XUMHUUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTEMAX

(aKTOJIOTMUECKUE CBEIEHHUS O CBOMCTBaxX, COCTaBe, IOJIYYEHUU M
0€30IaCHOM  HCIIOJIb30BAaHUHM  BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEIIECTB B OBITY M TNPAKTHUYECKOW JESATEIHHOCTH

YCJI0BCKa

1.5

2.1

o0IIKe Hay4HbIC TPUHIMITBI XUMHUYECKOTO MPOM3BOJCTBA (Ha MpUMEpe
MPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJa, IMepepaboTKu
HedTH)

CpopMHUpOBaHHOCTH YMEHUH BBISBIISTH:

XapaKTCPHBIC TIPU3HAKK W  B3aUMOCBA3b  HU3YYUYCHHBIX HOHSITI/Iﬁ,
MNPUMCHATH COOTBCTCTBYIOIIUC IIOHATHA IpPU OIIMCAHHUU CTPOCHUSA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBPALICHUI

2.2

3.1

B3aHMOCBS3b XWMHUYCCKUX 3HAHUNA C MOHITHSIMH H NpeaAcCTaBJICHUAMU
APYrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHHMMAHHS U OOBICHEHHUS

CYIIHOCTHU MAaTCPUAIbHOT'O CANHCTBA MHpPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIB30BATh:

HAaMMCHOBAHUA XHMHYCCKHUX COG,Z[I/IHCHI/Iﬁ MCKAYHAPOAHOI'0 COr03a
TGOpeTquCKOﬁ u HpHKJ’IElI[HOfI XMMHUU W TpPHUBUAJIBHBIC HAa3BaHHUA
BCIICCTB, OTHOCAIIUXCA K H3YYCHHBIM KJIacCaM OpPraHu4Y€CKUX U

HCOPTraHNYCCKUX CO€IUHEHUI

3.2

4.1

4.2

4.3

XUMHYECKYI0 CHMBOJIHMKY JJIi COCTaBJIEHHS (OPMYJ HEOPraHMUECKHUX
BEIIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIeTHBIX) (JOPMYJI OPraHNYECKUX BEIIECTB
ChopMupoBaHHOCTh YMEHUS KIacCU(PUIIMPOBATS:

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA U

KPUTEpUH [T KITacCU(PUKAIIK N3yJaeMbIX XMMUYECKUX OObEKTOB

OPraHnv4cCKrUC BCHICCTBA, CAMOCTOSATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPUH JUTS KITACCH(PUKAITIH N3yJaeMbIX XHMUIECKUX 00BEKTOB
M0 Pa3NMYHBIM TPHU3HAKaM (YUCIYy U COCTaBy PEarnpyIONIMX BEIIECTB,
TErIOBOMY  3(PQEKTy peakiuu, W3MEHEHUIO CTEMEeHEeH OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y49aCTuro KaTanmaTopa)

ChopMupOBaHHOCTb YMEHHsI XapaKTEPH30BATh IEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHMM) U HOHOB
XMMHYECKUX 371eMeHTOB | — 4 nepuonos [lepnoanueckoii cucremsr J{.1.
MeHnieneeBa U UX BaJICHTHBIE BO3MOYKHOCTH, UCIIONb3Ys MOHATHS §-, p-,

d->IIeKTpOHHBIE OPOUTAIIN, YHEPTETUUECKUE YPOBHHU




ChopMupoBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS
CBOWCTB XMMHYECKHUX DJIEMEHTOB M OOpa3yeMbIX MU COCTUHEHUN MO

Mepuoam U rpynmnam

ChopMHUpOBAaHHOCTE YMEHHSI COCTaBJISATh YPaBHEHHUS XHUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

yYpaBHEHHUS peaKkIUil pa3IU4HbIX THUIIOB; TOJHBIE M COKpaIlEHHBIE
ypaBHEHHUS PEaKuii HOHHOTO 0OMEHa, YUYUTHIBAs YCIOBHUS, IIPH KOTOPBIX
9TH PEaKIUU UAYT 10 KOHIIA

peakuuii THAPONU3a, peaklui KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TTOATBEPKIAATh:

8.1

8.2

Ha KOHKPCTHBIX HpHUMEpax XapakTCp 3aBUCHUMOCTHU peaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COCAUHCHHI OT KpaTHOCTH MW THIIA
KOBaJICHTHOH CBS3H (G- n TE-CBSISI/I), B3aUMHOTI'0O BJIMSAHUA aTOMOB U I'PYIII
ATOMOB B MOJICKYJIAX, a TAKKE OT 0coOeHHOCTEH peam3anuu pasJIMIHbIX

MEXaHU3MOB IPOTEKAHUS PEAKIUN

XapaKTCPHbIC XHWMHUYCCKHEC CBOMCTBaA BCIICCTB COOTBETCTBYIOIIUMU

SKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmMHupoBaHHOCTh YMEHHUS XapaKTEepHU30BaTb COCTAB M Ba)KHEHIIME
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KiaccaM H
rpymnnam CoeIuHEeHUH (IIPOCThIe BEIIEeCTBA, OKCU/IbI, THIPOKCUIBI, COJIH;
YTJI€BOAOPOBI, IPOCThIE FPUPHI, CHUPTHI, (HPEHOIIBI, ANIbIETH/IbI, KETOHBI,
KapOOHOBBIE KHUCIJIOTHI, CJIOXHBIE 3(QUPHI, KHUPBI, YIIEBOJAbI, AMHHBI,

aAMUHOKHCIIOTBI, OETIKN)

10

10.1

ChopMupoBaHHOCTh yMEHHS MPOBOAMTH PACUEThl MO XHUMHUYECKUM
dbopMylnaM U ypaBHEHHSIM XHUMHUYECKHX pEaKIHH C HCIOIb30BaHHEM
(bU3NYECKUX BEJTHYUH:

Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 UCXOJHBIX BEILIECTB JJaHO B BUJIE PACTBOPA C ONIPEACIEHHON MacCOBOI

J0JIel pacTBOPEHHOTO BEILIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

10.2

MacCOBOM WM O0BEMHOM JT0JTH, BBIX0/1a TIPOIYKTA PEAKIIUH

10.3

TEII0BOTO 3¢ (eKTa peakiui

10.4

00BEMHEBIX OTHOIICHMI Ta30B

10.5

M0 HaXOKJCHUIO XUMUYECKON (POpMyJIbl BeliecTBa




11

12

Buanenue cucremMol 3HaHUM O METOAAX HAy4YHOI'O IO3HAHUS SIBICHUM
IIPUPOJIbI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHHUE IIPUMEHSITh
9TH 3HAHUSA IPH JKCIEPUMEHTAIBHOM MCCICIOBAaHUU BEIIECTB U JUIA
OOBSICHEHUS! XUMHUYECKUX SBJICHHMH, MMEIOUIMX MECTO B IPHUPOJE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE yMEHUS IPUMEHATH (UCIOJIB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IHPOTEKAHUS XUMHUYECKUX
peakuMii ¥ IPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XUMMYECKHE 3HAHUS U1 OOBSCHEHUS U NPOrHO3UPOBAHUS
SIBICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; s IHPUHATUS

IPaMOTHBIX pEIIEHU Po0JIeM B CUTYaIUAX, CBSI3aHHBIX C XUMUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYeHHEe W H3YYCHHUE CBOIMCTB HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3aaq o pacro3HaBaHUIO
HEOPTaHMYECKUX M OPraHMYECKUX BEIIECTB) C COONIOACHHEM MpaBUII
OesomacHoro  oOpamieHuss C  BemlecTBaMH M J1a00OpaTOPHBIM
obopynoBanuemM; GOpMyIUPOBATH IIEIM HCCIIECIOBAHUS;, TIPEICTABIATh B
pasnu4HON (opme pe3yabTaThl OKCIICPUMEHTA, AaHATU3UPOBATH U

OLCHUBATHb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHHSI OCYLIECTBIISTH I€IE€HANPABICHHbBIN MOMCK
XMMHUYECKON MH(OpMALMU B pa3IMYHbIX HICTOYHHUKAX (Hay4Has U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOW MHpOpMaIH, ceTb IHTepHeT n
JpyTue), KPUTUYECKH AaHaJIU3UpOBaTh XHUMHUYECKYI0 HH()OpMALHIO,
nepepadaTbiBaTh €€ U HCIIOJB30BaTh B COOTBETCTBUU C ITOCTaBJICHHOM

yueOHOI 3aaueit

ChopMupoBaHHOCT  yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA DKOJOTHUYECKOW OE30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOW3BOJACTBEHHOHN JEATEIHLHOCTH YEIIOBEKa,
CBSI3aHHOW C TiepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh YMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL ~HA  KUBbIE  OpraHU3MbI
ONpPENEIEHHBIX BEIIECTB, IOHMMAs CMBICI TIOKa3aTelidl IpeAesIbHON
JOMYCTUMOW ~ KOHIIGHTpAIlMM, ¥ TOSICHATh Ha TpUMEpax CrocoObl
YMEHBIIEHUS Y TPEAOTBPAILLECHUS UX BPEAHOTO BO3/ICUCTBHUS Ha OPTaHU3M

YCJIOBCKa




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
O XUMHUn

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOJIENIb CTPOCHUsI aToMa. PacmpenencHue
JJIEKTPOHOB IO JHEPreTHYecKuM ypoBHsM. Kiaccudukanus XHMUYECKUX
aneMeHTOB. OCOOCHHOCTU CTPOEHUS YPHEPreTUUECKUX YPOBHEHM aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXAEHHOE COCTOSHHUS aTOMOB. OJEKTPOHHAs

KOH(i)I/II‘ypaI_II/IH aroMma. BaneHTHEbIe QJICKTPOHBI

1.2

[lepuonnueckas cucrema xumudeckux dsieMeHTtoB JI.MI.  Menneneesa.
Ousnyeckuit cmbich [lepuoamyeckoro 3akona J[.M. MenneneeBa. [Ipuununsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH IO
MepuoiaM M TpymmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI{HHGHI/Iﬁ, BBICHIMX OKCHUAOB U THAPOKCHUIOB

1.3

Banentnocts. DnekTpooTpuniareabHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buasl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METANTMYECKAst, BOJOPOIHAs)
1 MeXaHMU3MBbI €€ 00pa3zoBaHus. MexXMONeKyspHbIE B3auMoeicTBus. BemecTBa
MOJIEKYJIIDHOTO M HEMOJIEKYJSIPHOTO CTPOCHMA. TUIbl KPUCTAJUIMYECKHUX

pemérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pEeIETKU

XuMu4decKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/ISI XHUMHUYCCKUX peaKHI/Iﬁ B

HEOpPraHMYECKON ¥ OpraHN4eCcKOi XUMHUU. 3aKOH COXPaHEHUsI MacChl BELLIECTB

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

1.7

TennoBsie a3 dekTh XUMHUYecKuX peakiuil. TepMoxumMudeckue ypaBHeHUS

1.8

OOpatumble peakiuu. XuUMHUecKkoe paBHOBecue. DakTOphl, BIUSIONIUME Ha

COCTOSIHUE XUMHYeCKOro paBHoBecus. [Ipunnun Jle [Ilarense

1.9

1.10

1.11

OnektponuTrueckas aucconuamnus. CunbHble W ciadbie dmekTponuTsl. Cpena
BOJHBIX pAacTBOPOB BEIIECTB: KHCIas, HEUTpajbHas, IienouHas. CTeneHb
IHACCOIManuy. Peakyyu HOHHOTO 0OMeHa

I'unponus coneit. Monnoe mpousBenenue BoAbl. Bogopoausiii mokaszarens (pH)
pactBopa

CriocoObI BeIpaKEHUsI KOHIIEHTPALIMK PACTBOPOB: MAacCOBasi A0JS pPaCTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHIEHTpauus. HacbhllieHHble U HEHACHIIIEHHbIE

pacTBOpPBL, pacTBOPUMOCTh. KpucTamioruaparsl

1.12

OKHCITUTEIIFHO-BOCCTAHOBUTEIIbHEIC PpEaKIuu. HOBG,Z[CHI/IG BCIIECTB B Cpc€aax C

pa3HbIM 3HaYeHHEeM pH. MeToapl 2IeKTpOHHOTO OanaHca




1.13

DJIEKTPOJIU3 PaCTBOPOB M PACILIABOB COJICH

OCHOBBI HEOPTAHMYECKON XUMUU

2.1

Knaccudukanus Heoprannyeckux coeanHenuil. Homenkiarypa HeopraHmuecKkux

BEILIECTB

22

23

24

XUMHUYECKHE CBOMCTBA BAXHEHIIMX METAJUIOB (HATpUM, Kanui, KaJdbLUH,
MarHui, aJIOMUHUH, IIUHK, XpOM, JKeJie30, MeIb) M HX coeauHeHmid. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrmepoga M KpEeMHHUs) M HUX  COCAMHEHHH  (OKCHJOB,
KHCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEIIECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

###Par#H# nenTudukanms HeopraHmuecknx coenHeHmnii. KauectseHHbie

PCaKkuy Ha HCOPraHM4ICCKUEC BCUICCTBA U MOHBI

OCHOBBI OPTaHHUYECKOM XUMUU

3.1

OCHOBHbBIE TOJIOXKEHHUSI TEOPUUM XUMHUYECKOI'O CTPOECHHUSI OpPraHMUYECKUX
coequHeHnit A.M. bytiiepoBa. YrinepoaHbslil CKEJIET OPraHU4eCKOW MOJIEKYJIBI.
KpaTHOCTh XMMHYECKOH CBS3H. S- M P-CBA3M. sp3-, sp2-, sp-TUOpUAM3ALUU
opOuTasneil aToMOB yriiepoja. 3aBUCUMOCTh CBOWMCTB BEIIECTB OT XMMHYECKOTO

cTpoeHus MoJeky. ['omomoru. ['omonornuecknii psaa. Mzomepus u nzoMepsl

32

[lonsiTue o  QyHkuuoHanbHOM  rpymme.  OpueHTanuoHHble  3((EeKTs

3aMECTUTEIIEN

33

34

3.5

[IpencraBnenne o kiaccudukanum opraHuyeckux BemecTB. Homenkmarypa
OpPraHMYECKUX COEIUWHEHUHN (cHUcTeMarhdeckas) W TPUBUAIbHBIC HAa3BaHUS

BayKHEHIITUX HpeHCTaBHTGHCﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

CBO6OI[HOpaHHKaHBHBIﬁ M HWOHHBIH MEXaHU3MBI pCaknuu. Ilonsatue o

Hykseoduie u snexrpoduie. [Ipasuio MapkoBaukoBa. [Ipasuio 3aiinieBa

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TaJIOTEHUPOBAHUE, NETUAPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. [lukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbIM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOAUKAJIBHOI'O 3aMCIICHUSA

3.6

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMM MPUCOCAMHEHUS (TajJoreHHpOBaHUE,
TUIPUPOBAaHUE, TUIAPOTrAJOr€HUPOBAHUE, TUApATalUs), TOPEHUs, OKUCIEHUS U
nonuMepu3anu. IIpoMbllUIeHHBIE H  J1a0OpaTOpHBIE CIIOCOOBI  MOJTyYSHHS

AJIKCHOB

3.7

AnkanueHbl. XHWMHUYECKHE CBOMCTBA QIKaJUEHOB: PEaKUUHU MPUCOCAUHEHUS

(rugpupoBaHMe, TaJOT€HUPOBAHUE), TOpPeHHs U mnojaumepusanuu. [lomyueHue




3.8

3.9

3.10

3.11

AJIKaAUCHOB

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCTUHEHUs (IaJOr€HUPOBAHUE,
THJIPUPOBAHUE, THAPATAIUs, THAPOTaJOreHUPOBAHUE) KaK CIOCO0 MOIyYeHHS
[IOJINMEPOB M JAPYTUX IOJE3HbIX MPOAyKTOB. Peakiuum 3amemeHus. I'opeHue
alleTUJIEHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHM Ul CBAPKH U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

Apenbl. XHUMHYECKHME CBOWCTBa O€H30Jla: peaKUUH  AJIEKTPOPUIBHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyosa. [lomydenwe OeH3oua.
Oco0eHHOCTH XMMHMYECKHUX CBOMCTB crupona. [lonumepusanus cTHpoIa.

Crioco05b1 MOJIYUCHHUA U TPUMCHCHUC apOMATUUCCKUX YITICBOLOPOJ0B

Cnuptel.  IlpenenpHble  OQHOATOMHBIE CHUPTHL. XHMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCO0  YCTaHOBJIEHUS — HAJIWYMS
TUIPOKCOTPYIIBL, €  TaJOre€HOBOJAOPOJAMH  Kak  CIOCO0  IMOJIydeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakiuus ropexus.
[Tonyuyenue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJEHITIMKOIb U TIMLEPUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoilcTBa (eHosa (peakuuu ¢ HaTpueM, T'HAPOKCHIOM

HaTpust, Opomom). [lonyuenue penona

3.12

3.13

3.14

Anpaerunpl. XUMHYECKUE CBOMCTBA TPEACIBbHBIX albJETHIOB: THAPUPOBAHMUE;
KAueCTBEHHBIC PEaKIMU Ha KApOOHWIBHYIO TPymHmy (peakius «cepedpsHOro
3epkana», B3aumoeiicteue ¢ ruapokcuaom menu (I1). Tlomyuenune npenenbHBIX
aNbJETUIOB: OKHUCJIEHUE CIHPTOB, THUJpaTanus aneTuieHa. AILIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn PCaKIM OKUCIICHUS allCTOHA

KapOoHoBbIe KHCIIOTBI. XMMHUYECKHE CBONCTBA NPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[lonyyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHUE
AJIKAHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, AlbJAETUAOB. Bricuiue mpencibHble U

HeTpeeIbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CIOXHBIX 3(QUPOB B
MUIIEBOH M TMap(IOMEPHONW TPOMBIIUICHHOCTH. JKUpPBI Kak CJIOXKHBIE 3(PHUpPHI
TJIMIEpUHa U BBICIIMX KapOOHOBBIX KHUCJIOT. XHUMHMYECKHE CBOWCTBA KHPOB:
THJIpUPOBAaHUE, OKUCIIeHWE. [HMIponu3, WM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTYYEeHHs COJe BBICHIMX KapOOHOBBIX KHCIOT. MbLTa Kak

COJIM BBICHINX Kap6OHOBI)IX KHUCJIOT

3.15

XUMUYECKHE CBOWCTBA TJIIOKO3BI: PEAKIMH C Yy4YyaCTHEM CIHUPTOBBIX H




3.16

3.17

QJIBJICTUIHOM TPYII M MOJIOUHOKHCIIOe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAa4YECHUE B KU3HEAEATECIILHOCTU OpraHu3Ma. Jlucaxapuisl: caxapos3a, MajbTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBArOIIME aAucaxapuiel. ['maposns
nucaxapunoB. Ilomucaxapuabl: kpaxmai, riaukoreH. CTpoeHHe MakpOMOJIEKYI
KpaxMmayla, IJIMKOTeHa W Lemnono3bl. dusnyeckue CBONCTBA Kpaxmala u
LEJII0NIO3bl. XMMHUYECKHE CBOMCTBA KpaxMana: TUApPOIU3, KadeCTBEHHAs
peakiust ¢ MoAoM. XHMHUYECKHE CBOMCTBA LEJUIHOJIO3bl: TUAPOJIM3, MOJIyYeHHUE
3¢upoB Lemnono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

alleTaTHBIN MIENK)

AMHHBI. AMHHBI KaK OPraHM4YE€CKUE OCHOBAHUS: PEAKIMU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUH Kak TMPEACTaBUTENIb apOMAaTUYECKHUX aMHUHOB.
XUMHYECKHE CBOMCTBAa aHUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMH, OpOMHOI
BOJOM, okucieHue. I[lodyuyeHue aMHUHOB aNKWIMPOBAaHMEM aMMHaKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIITIEBOAOPOAOB

AMUHOKUCIOTBI U Oenku. AMHMHOKHCIOTHI Kak aM(oTepHble OpraHuvecKue
coequHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TMAPOJIN3, JEHATypalusl, KaYeCTBEHHbIE (LIBETHBHIC) PEaKLUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPyKTypa TIOJUMEPOB. 3aBUCUMOCTH CBOWCTB IMOJIMMEPOB OT
cTpoeHHsT MoJyieKyJd. OCHOBHBIE CIIOCOOBI TIONYUYEHHUS BBICOKOMOJEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMepU3aluil U ToduKoHAeHcanuu. Knaccudukanus

BOJIOKOH

##Par#H# nenTndukanns opraHMuecKux coeJMHeHni. Perenne

OKCIICPUMCHTAJIBHBIX 3a/la4 Ha paClio3HaBaHNEC OPraHN4YCCKUX BCHICCTB

3.20

I'enermueckas CBA3b MCXKIY KilacCaMU OpPraHHuYCCKUX COe,ZII/IHeHI/Iﬁ

XUMHUS U KU3Hb

4.1

Xumus B moBcenHeBHOHN xu3Hu. [IpaBuna Ge3zomacHON paboOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBAMU, CPCACTBAMU OBITOBOM XMMUU

4.2

4.3

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIEHHOCTH. XUMHS W DHEPreTHKa: MPUPOTHBIA W MOMYyTHBIA HeTIHOM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC

WMCTOYHUKH yTIICBOJIOPOIOB)

XuMUA W IKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKpYKalollled cpenbl U €ro
nocnenctBus. Oxpana runpocdepsl, Mo4Bkl, arMochepsl, ¢haopbl U (GayHbl OT
XUMHYecKoro 3arpszHeHus. IIpobimema OTXO0JOB M MOOOYHBIX IPOIYKTOB.

AHLTepHaTI/IBHLIC HNCTOYHHKH SHCPIruu

4.4

OGH_II/IG NpEACTABJICHUA O MPOMBIINUICHHBIX criocobax MOJIYUCHUSA XUMHUYCCKHUX




5.1

BEIIECTB (HA IpUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u
uBetHas  Mmetauryprus.  CTEKkJi0 M CWIMKaTHasg  IPOMBIIUICHHOCTb.
[IpombiieHHass  opranumyeckas  xumusa.  CeIpp€ i1 OpPraHUYeCcKOn

MIPOMBIIIIICHHOCTH
HH#Par##H# Tunbl pacy€THBIX 3a/1a4

###Par###PacuéTbl Macchl BelIeCTBA WM 00BbEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WM 00BbEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU

BCIICCTB

5.2

###Par####Pacu€rel TeruoBoro s pexra peakuu

53

#H##Par#H#PacuéTbl 00bEMHBIX OTHOIIEHUHN T'a30B IIPU XUMUYECKUX PEAKIUIX

54

###Par###PacuéTel Maccel (00bEMa, KOJTMYECTBA BEIIECTBA) MTPOTYKTOB

pC€aKluu, €CJIM OAHO U3 BCHICCTB JJaHO B HU30BITKE (I/IMCGT HpI/IMeCI/I)

5.5

###Par###PacuéTbl MaccOBOI WM 0OBEMHOM JTOJIM BBIX0/1a TIPOIYKTA PEAKIIMHI

OT TCOPCTUYCCKH BO3MOKHOI'O

5.6

5.7

5.8

###Par##PacuéTel Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) POAYKTA PEAKIIUH,
€CJIM OJIHO M3 BEIIECTB JJAaHO B BUJE pacTBOpPA C OMPEACIEHHON MacCOBOM J101eH
PacTBOPEHHOTO BEIIECTBA

#H##Par###Pacu€Tbl C UCIIOJIb30BAaHUEM MOHATUH «MACCOBASI 10JI5», «MOJIIPHAS
KOHIEHTPALHS, «PACTBOPUMOCTD)

###Par##H#HaxoxieHue MoJIeKyJIIpHON (OPMYJIbl OpraHUYECKOTO BEIECTBa 10
€ro IJIOTHOCTU U MacCOBBIM JIOJISIM JIEMEHTOB, BXOJSIIUX B €70 COCTAB, UIIN 10

MIPOYKTaM CTOPAHMS



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumusi, 10 knacc/ I'abpuensa O.C., OO1IecTBO ¢ OrpaHUueHHON
OTBETCTBEHHOCTHIO «/[PODAY; AxiinonepHoe obiecTBo «M31aTenbcTBO
«IIpocBemieHney

* Xumus, 11 knacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUueHHON
OTBETCTBEHHOCTHIO «[IPODAY; AxiinonepHoe obiectBo «31aTenbcTBO
«IIpocBemieHney

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[Topran POIII
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M.: Ipoda 2022 rog.
2. O.C.I'abpuensn, U.I'.OctpoymoB, «OO011as XuMus B TeCTax, 3aa4ax, ynpakHenusx. 11
kimace» — M.: [lpoda, 2023 rog.
3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc: KontposbHbie 1
IIPOBEPOUHBIE PaOOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonbHast kaura st
yuutens». Yacts 1 — M.: JIpoda, 2019 rox.

5. O.C.T'abpuensn, I'.T'".JIsicoBa, A.I'.BBeaenckas «Xumus 11 knacc: HactonpHas kHUTa 1715
yuutens». Yacts 2 — M.: JIpoda, 2022 roa.
6. O.C.I'abpuensn, [1.B.Pemeros, U.I".OctpoymoBa «3agaun o XMMUHU U CIIOCOOBI UX
pemenus» - M.: «Ipoday, 2021rox.
7. B.I'. lenncoBa «Xumus 11 kiacc noypounsle miansl 1o yueOuuky O.C.I'abpuensina,
I".I".JIsicoBoit» - Bonrorpan» Yuurens 2018roz.
8. M.A.Psa6oBa, Y .1O.Hesckas, P.B.JIuako «Tectsl mo xumuu 11 ximacc», - M.: Dk3aMeH,
2019r.
9.9. O.C.I'abpuensH, U.I".ocTpoymMoB « XMMHYECKHH IKCIIEPUMEHT B mikoje 11 kmacey; - M.:
Hpoda. —2019 rox.
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bu6moreka IJOK

http://www.chemnet.ru I'azera «Xumus» u caiit uis yuurens «5 uay Ha ypoK XUMUN»
http://him.1september.ru Equnas komiexuus LOP: IIpenmernast koyekus « XuMus»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuUHbIE 3KCIIEPUMEHTBHI:
xumus. Komnekus Poccuiickoro o6mieo0pa3zoBarenbHOT0 opraia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Annk6epoBoit

http://www alhimik.ru Bcepoccuiickast onumnuaia mMKOJIbHUKOB IO XUMHUH
http://chem.rusolymp.ru Opranudeckas XuMus: dJEKTPOHHBIN YICOHUK I CpeaHEi
IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: 3JIEKTPOHHBIN y4eOHUK

http://www hemi.nsu.ru OTKpBITBINA KOJIIEIK: XUMHUS

http://www.chemistry.ru /lucTaHlIMOHHAs OJIMMITHA/IA 110 XUMHUU: TEICKOMMYHHUKAIIMOHHBII

o0pa30BaTeNbHbIN MPOEKT
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