


HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMUU Ha YPOBHE CpeIHETo oO0Imiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIIHEro o01ero
obpazoBanusi(POIl COO), npeacranenHbix B deneparbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHU «CTpaTerun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YINIYOJIEHHOTO HW3Y4YEHHUs 3aHMMAET BaXXHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O00IEe00pa30BATEIbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBITYCKHHKOB IIKOJbI, HEOOXOJUMYIO ISt
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIUYME, a TAKXKe IS
MPOJIOJDKEHU O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMme 1o XWMHM Ha3HAY€HUE MpeAMETa «XUMHUSD» MOJydaeT
HOJpOOHYI0  MHTEPIpPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusimu ®I'OC COO o B3auMOOOYCIOBICHHOCTH LIEJIEH, colepKaHus,
pe3ysbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBHUETENHECTBOM TOMY SIBJISIFOTCSA CJIEAYIOIIME BBIMOJIHSAEMBIE MPOrPaMMOM 10
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alusi KOTOpoW obecreynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENAX, COJAEpX aHUHU, OOIeH cTpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yJarOUIMXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/IeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M KauY€CTBEHHBIX €TI0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHONM OCHOBBI
KOHTPOJII U OLEHKH O00pa3oBaTENbHBIX JIOCTHKEHUH OOydYarommxcs B
paMKax WTOTOBOM arrectand B (OpME EIUHOTO TOCYJAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriyOJIEHHOTO U3YUSHUST XUMUH:



e YCTAaHaBIMBAET WHBApPHAHTHOE MPEIMETHOE COJIEp)KaHue, 00sA3aTeIbHOE
JUISL W3Y4YeHUs B paMKax OTACNBHBIX MNpoduiIei, mpemycMaTpuBaeT
pacnpesnesneHue W CTPYKTYpPHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e Ja€T IMpHUMEpPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSI I3yYCHUSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIEIOBATEIILHOCTh HW3YYEHHUS Yy4eOHOTO
MaTepuana ¢ y4€ToOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3yueHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHMs, COACPKATEIBHOM XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHHUSI OCHOBHOM 00pa30oBaTelIbHOM
MIPOTrpaMMBbl CpeIHero o01ero o0pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXKe C YYETOM OCHOBHBIX BHIOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUNA  00ydYaromerocs IO OCBOECHUIO
coJiep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM TO3UIUSM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COAEp)KaHUs yd4eOHOro MpeaMmera
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBJISIOLICH,
KOTOpas JOJKHA OMPENESIThCS B COOTBETCTBHHU C HAMPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOr0 M YINIYOJEHHOIO YpOBHEW B CHUCTEME
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeIHEro oobmero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOTO U3Y4YCHHUS HANpaBJIeH Ha pean3aIuio
NPEEMCTBEHHOCTH C  MOCJHEAYIOIIUMM  3TalloM  MOJYYEHUS  XUMHYECKOIro
oOpa3oBaHUs B paMKaxX M3y4YEHHUs CIEHHAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUUYECKUX JUCIUIUIMH B By3aX U OPTaHU3ALMSIX CPEIHETO MpOo(ecCHOHaATLHOTO
oOpa3zoBanus. B 9Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs» OPUEHTHUPOBAHO
NPEUMYIIIECTBEHHO HA paclIMpeHue W  yriayOJeHue TEOpeTUYECKOW U
MPAKTUYECKON MOJTOTOBKUA OOYYarOIIUXCs, BHIOPABIIMX ONpeaeaEHHbIN Mpoduiib
oOy4eHMsI, B TOM YHKCJIE C EPCIEKTUBOM MOCIEAYIONIET0 MOJIYYSHUs] XMMHUYECKOTO
oOpa3oBaHUs B OpraHu3aIusax nmpodeccruoHanbHoro oopasoBanusi. Hapsmay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa30BaTEIBPHON IMPOTPaMMBI  CpPeAHEro o0Imero o0pa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKKe Ha pElIeHHe 3ajay



BOCIUTAHUSA U COLMAIBHOIO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEMHTEIUIEKTYalIbHbIX YMEHUN, YMEHUH palMOHATU3aluu y4eOHOro Tpyaa u
00OOIMEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4YeHHUs
ABIIAIOTCSA YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu omnpeaeneHun moaxoa0B K 0TOOPY M CTPYKTYpPHOU
OpraHu3allud COJAEpP>KaHUA JTUX KypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel noJiokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETa.

OcHoBy coaepxkanusi KypcoB «Opranmdeckas xumusi» u «OOmas u
HEOPraHWYeCcKas XHMHSI» COCTABJISIET COBOKYIHOCTb IPEAMETHBIX 3HAHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTHh CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Marepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHHs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUMPEHHUS U YIIIyOJeHUs
IIPENCTABICHUN O CTPOCHUM BEIIECTBA, XMMUYECKOM CBS3UM U 3aKOHOMEPHOCTSX
IPOTEKaHUsS PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoauHamMuKku. W3ydeHnume mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPECTABICHUAX O CTPOCHUHU aToMa. XMMHYECKasl CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yueHue
TUMOB  peakuuil  JomnojHseTcs  (HOpMUpOBaHMEM  TpPEACTaBICHUM 00
NIEKTPOXUMHUYECKUX ITPOLEcCCaxX U ANEKTPOIU3€E PACILUIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenserca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIHil.

Oco0oe 3HayeHWe HMEeT TO, YTO Ha COJEpKaHUE KypCOB XHMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeaeIEHHOT0 Tpoduis (TiIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [JONOJHEHHH K oOuel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE TIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa JJisd KJIaCCOB XUMHKO-(QU3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYIyT MMETh AJIEMEHThI y4eOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeMeTa B JAaHHOM Cllyyae aklEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHM B XUMHUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKyJspHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS



MAacCbl U JHEPruHU, 3aKOHbl TEPMOJMHAMHKH, 3JIEKTPOJIM3a, IMPEICTABICHUS O
CTPOEHUH BEILIECTB U JIPYTOE.

B TO Xe BpemMs B coAEepKaHWM TMpEIAMETa ISl KJIAacCOB XHMHUKO-
Ounonornyeckoro npoduiist OONbIINUNA YyACIbHBIA Bec OyAeT UMETh OpraHHuYecKas
xumusi. B 3TOM cioydae TmpemocTaBisieTCs  BO3MOXKHOCTh  JJisi  Oojiee
OOCTOSITETPHOTO ~ PACCMOTPEHMSI XUMHYECKOW  OpraHW3aluy  KJICTKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K TMpPUMEPYy, TaKue
CTPYKTYpPHBbIE€ KOMIIOHEHTHI, KaK JUNOUABL, OEJIKHU, YIJIEBOJbl, HYKJICHUHOBbHIC
KUCIOTH U Apyrue. [Ipu 3TOM 3HaHUA O COCTaBe M CBOMCTBAaX MPEICTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEHIECTB CIy>)KaT OCHOBOM I HW3y4YCHHS
CYITHOCTH TPOIecCOB (POTOCUHTE3A, TBIXaHMUsI, TUIIEBAPEHUS.

B muranme ¢dopmupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHUS, OCBOCHUS
OOIIIEHAyYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHUM HM3y4eHHE NpeaMera «XHUMHUsD Ha YriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM TIpEAMETaMU, BXOJSAIIMMH B COCTaB
npeaMeTHbiX obnactell «EcTecTBeHHO-HAaydHbIEe MOpeaMeThD», «MaTemartnka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenun yuyeOHOro mnpeaMera «XuMUs» Ha YIIyOJIEHHOM YPOBHE
Tak)ke, KaKk Ha YpOBHE OCHOBHOI'O M CpeAHero ooliiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3a7a4eii MePBOCTENIEHHON 3HAYUMOCTH SBJSIETCS (POPMHUPOBAHUE OCHOB
HAyKM XUMHUHU Kak O0O0JIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JESTEIbHOCTH YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphl. Pemienue
ATOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMIpeAMeTa Mperoiaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupOBaHUE MPEJICTABICHUN: O MaTEepUaIbHOM €IMUHCTBE MHUDAa,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBIEHUM MPUPOIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylleil poiu B obOecrneueHuu
YCTOMYMBOTO  pPa3BUTHSA  YENOBEYECTBA: B  PEHICHHH  MPOOJIeM
HKOJIOTUYECKOM, SHEPreTUYECKOM U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHHU
MEIMIMHBI, CO3JJaHUH HOBBIX MAaT€pHUAIOB, HOBbIX UICTOYHUKOB YHEPTHUH, B
o0eCTeYeHUN PAIMOHAIIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJIbTYphl YEJIOBEKAa, a TAKXKE JKOJIOTUYECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M PUPOTHOM Ccpe/ie;

e OCBOCHHME CHCTEMbl 3HAHWM, JIEKAIMX B OCHOBE XHMHUYECKOMN
COCTaBJISIOIICH €CTeCTBEHHO-HAYYHOU KapTUHBI MHUpa: (yHIaMEHTAIBHBIX
MOHATUH, 3aKOHOB U TE€OPUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHHHM BEIIECTBA HA pa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJIMOJICKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XMUMHUYECKUX PEaKIUh, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (dopmupoBaHHe y O0yJarOIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUHN Uisi OOBSICHEHUS
KJIFOUEBBIX HJIE U MPOOJEeM COBPEMEHHOW XUMHUH, JJI OOBIACHEHUS U
MIPOTHO3UPOBAHUS SIBICHWH, UMEIONINX E€CTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH MOCIECTBUN
OBITOBOM M MPOU3BOACTBEHHON JIE€ATEILHOCTH YEJIOBEKa, CBSI3aHHOW C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAHUEM U  NEepepadOTKOM
BCIIECTB;

e yrmyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUU OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SBJICHHUM, HMEIOIIUX MECTO B
PUPOJIE, B MPAKTHICCKON IEATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peanmzanuu MepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GYHKUMNA LENOCTHOM CHCTEMBl CPEJHEro oOuero o0pa3oBaHUs NpPH HU3YYEHUHU
npeaMera «XUMHUS» Ha  YrIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCIHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SBJICHUN TIPHPOJIHI,
YBOXEHUS K TIPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHYCCKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHU;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHUTAaHWIO  HAa  OCHOBE  YCBOCHHUSA
OO0IIIeUeT0BEYECKUX IIEHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYATbHBIX M TBOPUYECKUX
criocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHLHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBHUIO yCHENTHOM Mpo(dheCCHOHAIBHON U OO0LIECTBEHHOM JIeATEIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 370POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pase KU3HHU;

e (opMupoBaHue yMEHMI W HABBIKOB Pa3yMHOTO MPUPOAOIOIH30BAHNUSA,
Pa3BUTHE IKOJOTHYECKON KYJIBTYPBI, MPUOOPETEHUE OMBITA OOIIECTBECHHO-
MOJIE3HOU DKOJIOTUUYECKOHN JIEeSITESIbHOCTH.

OO011ee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopasoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHECHHM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaleHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COEIMHEHMSIX. Tumbl TUOpUIM3AMM AaTOMHBIX opOuTtanei
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). THUIBl MNEpEeKpbIBaHHUS AaTOMHBIX OpOUTaNel, G- U T-CBS3H.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3El B MOJIEKYJax
oprannueckux BemiecTB. [loHsTue o0 CcBOOOJHOM paaukane, Hykieoduie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpyktypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalEHHas,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie AH(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3PPEKThI).

[IpencraBnenne o KilaccU(pUKALMKM OpraHMyeckux BewiecTB. lloHsTHe o
dbynkunonansHOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiIacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajiaMH Ha HUX
OCHOBE, OMbBITHl MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(taBieHue, oOyIJIMBAaHME W TOPEHUE), KOHCTPYMPOBAHUE MOJCJIEH MOJIEeKYJ
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIIATypa U
M30MepHsi. DEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP -
ruOpuau3anysi aTOMHBIX opOuTanel yriepojaa, o-cBsi3b. dusmueckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLNH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKLMi paJuKaJIbHOTO 3aMEILEHNUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mias ¢popmMmyina, HOMEHKIATypa U uzomepus. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) u
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOTeKCaH) HUKIoankaHoB. CrocoObl MOMy4YeHus U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMosiornueckuil psii ajJkeHoB, oOmas (opmyia, HOMEHKIATypa.
DNEKTPOHHOE H  HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI alIKCHOB, Sp -
ruOpuan3aiys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepusa. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVWMHMYECKUE CBOMCTBA: PEAKLIHMH INPUCOEAVHEHMS, 3aMEILEHUS B O-IOJOKECHHE
IIpU JIBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IIpaBuno MapkOBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoenunenne. Ilonumepuzamus
CONPSKEHHBIX TUeHOB. CITOCOOBI MOMYyYEHUS U TPUMEHEHUE aIKaJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3anusi aTOMHBIX opOuTaniell yriepona. Ou3nyeckue CBOMCTBA AJKMHOB.
XHAMHMYECKME  CBOWCTBA:  PEaKUWH  NPHUCOCAUHEHUsS,  JIHMEpHU3aUUUd U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOICTBA AIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psij apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEPHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeH3ona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTIEBOAOPOJAHOM pajuKalie, PEaKUUH NPUCOCAUHEHUS, OKHCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIIEM JEWCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoia. [Tonmumepusanus ctupona. CiocoOsl OdyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KamenHslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HePTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUH, KATATUTUYECKH), PUDOPMHUHT, TUPOIIHU3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMEIleHUs] TalloTéHa Ha TUAPOKCOTPYNIYy, HUTPOrPyNIy, MHAHOTPYMIY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTAIOT€HAJIKAHOB C MArHMEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIllCHUMN:
n3ydeHue GU3NIECKUX CBOMCTB YTIJIEBOJOPOIOB (PaCTBOPUMOCTH), KAYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa KaJlus, B3aWMMOJICVCTBHE all€TUIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEILECTBAX, MOJY4YEHUE ITWICHA U
M3YYEHHUE €ro CBOMCTB, O3HaKOMiieHHE ¢ KoyuieKiusMu «HedTb» u «Yromby», ¢
oOpasllaMM TUIaCTMAacC, KayuyyKOB M PE3UHBI, MOJIECIUPOBAHUE MOJEKYI
YTJIEBOJIOPOIOB M FAJIOTE€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kanue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HAa MpUMEpe
METaHOJIa W J3TaHojda). ['oMonormdeckui psua, oOmas ¢opMmyna, HU30Mepus,
HOMEHKJIaTypa u  kiaccupukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BOJIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHWUYECKUMHU W  HEOPraHUYECKUMHM  KHUCIIOTaMH.
KauecTBeHHast peakuysi Ha OJTHOATOMHBIE CIIUPTHI. J[€MCTBHE 3TaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrnocoObl MOMy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTHI — ASTUJIECHIVIMKONb W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: pEaKIUH 3aMENICHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCJIOTaMU, KauyeCTBEHHAas peakluss Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue 0 MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opraHu3Mm dYenoBeka. CmocoObl TOJMyYeHHS W TNPUMEHEHHUE
MHOTOaTOMHBIX CITHPTOB.

@®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
O0eH3onpHOrO sypa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauecTBeHHwle peakunu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crioco06b!I osryueHus: U npuMeHeHue gperomna. @eHonpopmanbaeruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepusi U HOMEHKJIaTypa. Du3MUecKkue CBOWCTBA albJIETUIOB U
KETOHOB. ~ XUMHUYECKHME CBOMCTBAa  QJIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albJIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHIbI.
Crioco0b!I oJTyueHus: U IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE NPEJENIbHBIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBOcTBa
OJTHOOCHOBHBIX TMPEJEIbHBIX KapOOHOBBIX KHCIOT. BoIOpoAHbBIE CBA3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuuss STepUPUKALNM, PEAKUUH C YYacTHEM YIJIEBOAOPOJHOTO pajuKaia.
OcoOeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M aPOMATHUECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBAas, MNaJIbMHUTHHOBAs, OJIEMHOBAs, JUHONEBAS,
JIUHONeH068as KUCIOThl. CriocoObl OJTyYeHUS U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxuble 3¢pupbl. I'oMonoruueckuii psna, oOmas Gopmyna, HU30OMEpHS U
HOMEHKNaTypa. PU3NYECKHE W XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nYecKue 1 XUMUYECKUE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1eoyHon cpene. OCOOCHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU
HEIpeNeNbHbIX JKUPHBIX KUCIOT. KUpBI B IPUPOJE.

MBp11a KaK COJM BBICHINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIEHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukarus yrieBogoB (MOHO-, -
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pudo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA M HaxoxkAeHUE B mpupone. POTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKo3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHus3Ma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBmMBaromye 1 HEBOCCTAHABIMBAOIINE AUcaxapuabl. I 'napoaus
nucaxapunioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmal,
IJIMKOTEH W 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0I03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBA Kpaxmaya: TMAPOJIN3, KaYECTBEHHAs PEakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOJy4YeHHe >PUpoB LeToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M UX IPEBPALLCHUN:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aNMOJCHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B ANBJETUJ HA PACKAIEHHOW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJIEOMATEPHUATIOB), KaueCTBEHHbIE pPEaKlMU Ha albJeruibl (C TUIPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa  C
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), BaumonercrBue
KpaxMaJia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTANBHBIX 3a/1ad 1o TeMaM «CHupThl U
dbenonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliye OpraHuvecKue coeJUHEeHUsI.

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMmHuaka. Krnaccudukanus aMHHOB:
anudaTUYecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoenue Moiekyn, obmas (opmyna, U30MepHsi, HOMEHKIATypa U (PU3NYECKUE
CBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTHYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKWIIaMMOHHUS.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomathueckoro psaa. CrpoeHue
aHwIMHA. B3anMHOe BiMsSHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWwIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEeHHe amudarnyeckux aMuHOB. [lonydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokuciotel. HoMenknatypa u uzomepusi. OTAenbHbIE IPEACTABUTENH O
AMUHOKHUCJIOT: TJIMIUH, alaHuH. @uU3NYecKue CBOWCTBA AMUHOKHCIOT.
XHWMHUYECKME CBOMCTBA AaMHMHOKHCJIOT Kak aM@OTEpHBIX  OpPraHUuYeCKHX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHue aMUHOKHACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie monumephl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCJIKH.

OKCIIEpUMEHTAIbHBIE METOJBl M3YyYEHUs BEIIECTB W MX IPEBPAILLCHUMN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalrus OEIKOB MPU HArpeBaHWM, IIBETHHIC
peakuuu Ha O€NKH, pelIeHHWEe OHKCICPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«A3zoTconepxalme OpraHUYEeCKue COETMHEHUSD) U «Pacrno3HaBanue
OpPTraHUYECKUX COCTUHEHUIN.

BricokoMoJIeKy/JIApHBIE COeINHEHHS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHU: MOHOMEp,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEPU3ALNN, CPEIHASI MOJIEKYJIIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJUMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Marepuanbl. I[lmactmacchl (MOJUATUIICH, TOJTUIPONUIICH,
MOJIUBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJIMdTUIICHTepePTanar). Y THin3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUIMKOHBI. Pe3nHa.

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

[Tonumepsl CHEUUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraéMbie MOJUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBPalllCHUMN:
O3HAKOMJIEHUE C 0o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxaenue MoJieKyJIsipHOM (OpPMyJibl OpPraHMYECKOTO COCIAMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00bEMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpPMYIIbI
OpraHMYEeCKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB
MOJIYYEHHUSI, OMpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKU
BO3MOXHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUW, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYYHBbIN (haKT, TUIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UUYECKUE BEIMYMHBI, €IUHHUIIBI HU3MEPEHUS, CKOPOCTh, SHEPIus,
Macca.

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



dorocuHTE3, IbIXaHWE, OEJIKH, YIJIEBOABI, JKUPHI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mose3Hple HCKOMAEMbIE, TOILTUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukaims XuMruieckux 3J€MEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpPOUTAIISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypaluyd HOHOB.
DIEeKTPOOTPUIATENBHOCTbD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CBa3b NEPUOIAYECKOrO 3aKOHA U [lepHonUecKord CHUCTEMBI
XAMUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXKHBIX BEIIECTB IO TIpyndnaM ¢ IepuoaaM. J3JHAYEHUE
nepuoauueckoro 3akoHa /[.M. Menneneesa.

XuMH4uecKkasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAs, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IiauHa cBs3U. 11oJIsIpHOCTD, HAIPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3u. KpartHeie cBaA3u. Boxopoanas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, ¥ BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEPE COCTUHEHUN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO HUOHA:
KOMILIEKCOOOpa3oBaTelb, JUraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAMHAILMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTAUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHeix cucremMax. Victunubie pactBopsl. IIpeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALlUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTEINIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMS U MPEBPAIICHU S
DHEPIUM MPU XUMHUYECKUX peakiusix. TernaoBbie 23 (HEKThl XUMUYECKUX PEaKIn.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOoCTh XUMUYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMoreHHbIE U reTepOreHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIEC peaKIIMU. XUMHYECKOe paBHOBecre. KoHcTaHTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CuiibHble U ciaOble  DJIEKTPOJIMTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHST W BOCCTaHOBJIEHUS.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX MPEBpaICHUN:
pa3oKEHHE TEPOKCHJAa BOJOPOJA B MPUCYTCTBHM KaTalIM3aTopa, MOJIEIU
KPUCTAJUIMYECKUX PEHIETOK, IPOBE/ICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeiesieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3YYCHUE BIMSHUS Pa3JIAYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

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

Bonopon. Ilomydyenue, pusndeckne M XUMHUYCCKHE CBOMCTBA: PEaKIUU C
METaJJIaMd M HEMETaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapuibl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpoOAE, CIOCOOBI MOJydeHHs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHenmume KUCIOPOACOACpIKAIINE
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [ [puMeHeHne raJoreHoB U X COCIUHEHHM.



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

Cepa. Haxoxzaenue B mpUpoAE, CIOCOOBI MOJY4YECHUS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepwi(IV), okcun
cepbl(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoOU KucioTel. [IpuMenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI TMONy4YeHUs, (U3UYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupojsie, CHOCOOBI MOTy4YeHUsS, (U3UYECCKUE H
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxA€HWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
®duznyeckrue W XHMHYECKUE CBOMCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnas kucimota u e
COJM. AKTHBUPOBAaHHBIA yroiib, aacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHHs, (pU3MUECKHE U
xumudeckue cBomctBa. Oxcupa kpemuusaA(IV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHenue kpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamuioB B [leproanyeckoil CUCTEME XUMUYECKHUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznueckue cBoicTBa MeTawioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CrmuiaBel METAIIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHuil  metamwioB.  OOmMe  CrocoObl
NOJIy4eHUS METaJJIOB: TUAPOMETATYPTrus, NUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3uu MeramuioB. CrnocoObl 3allIUTHl OT
KOPPO3HH.

Oo6mast xapakrepuctuka MmeTamioB [A-rpynmsl [lepuonnyueckoit cucTeMsl
XUMUYECKUX deMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MYECKUE U
XUMUYECKHE CBOMCTBA, TPUMEHEHUE POCTHIX BEIIECTB U UX COCTUHEHUH.

Oo6mast xapaktepuctuka metamioB IIA-rpynmer [lepuogudeckoit cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHE CBOMCTBA, NPUMEHEHHE MPOCTBIX BEIIECTB M HX COEIUHEHUHU.
XKéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHUS.



AnroMuHUI: noNydyeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHbIE CBOICTBa OKcHIa U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB To00ouHbIX noarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nueckue M XHWMHYECKHE CBOMCTBA MapraHia M €ro COEOUHEHHUM.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckrue U XMMUYECKHE CBOMICTBA JKe€Je3a U ero coelnuHeHuil. OKCHpbI,
ruapokcusl U conu xeneza(ll) u xenesa(Ill). [lonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IPUMEHEHUE MEAU U €€ COCTMHEHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U THAPOKCHIA IMHKA, THIPOKCOKOMILUIEKCHI IMHKA. [I[puMenenue
LIMHKA U €T0 COEUHEHUM.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB W HUX MPEBpaIICHUI:
u3yyeHue oOpaslloB HEMETAJUIOB, rOpeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMM «MeTramuibl W CIUIaBb», B3aWMOJIECHCTBHE
HIEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJVIOB C BOJOH (BO3MOXHO HCIOJB30BaHUE
BHJIEOMATEPHAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METAaJVIOB, B3aUMOJICMCTBUE THAPOKCHUIOB ATIOMUHUS M ILIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHUE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorenn», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAUHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl HOOOYHBIX MOATPYIID.

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedyeHuu yCTOMUMBOIO pa3BUTUS yenoBedecTna. [lonstue
O HAyyHbIX METOJAax IIO3HAHHWS W METOAOJOTMH HAyYHOIO HCCIEAOBAHMUS.
Hay4Hble NpUHIUITBI OpraHu3aliil XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHAKa,
CEepHON KHUCIOThI, MeTaHoJia). [IpoMblIliieHHbIE CITOCOOBI MOJIYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Pounb xumuu B 06ecriedeHIH SHEPreTHIeCKoi 0e301MacHOCTH.

XuMusi H 340pOBbe uenoBeKa. JlekapcrBeHHble cpenctBa. lIpaBuna
MCIIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METUILIUHBI.



X¥UMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC J00aBKU. Poib XumMum B
o0ecrieuyeHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [lpaBuma
0€30IacHOr0 HCIIOJIb30BaHUs TMpernapaToB OBITOBOM XHUMHU B IIOBCEIHEBHOMN
JKU3HU.

XuMusl B CTPOUTEICTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUaibl (LIEMEHT,
OeTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHndyecKkre 1 MUHEpaIbHbIC YI00pPEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaibl, KPacKu, CTEKJIO, KE€paMHKa.
Marepuansl aJ1s 21eKTpOoHUKH. HaHOTeXHOIOT M.

Pacuérnrbie 3ana4n.

Pacuéter: Macchl BemecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMHM, €CIH OJHO U3
BEILIECTB HMMEET NIpUMecH, Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJIE pPACTBOpPAa C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTpPAIIMM BEIIECTBA B PacTBOpE, JIOJM BBIXOJAa MPOJYKTAa pEAKIUU OT
TEOPETUUECKH BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€M TMpU  H3yYeHHM oOOlmed u
HEOpraHudeckol XuMuU B 11 Kiacce oCyllIeCTBIAETCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeMeTax €CTeCTBEHHO-HAYYHOTO IUKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, Kiaccu(uKalius, NepuoguIHOCTh, HAOIIO/ICHHE,
HM3MEpEHHE, IKCIIEPUMEHT, MO/I€J1b, MOJICJIMPOBAHHUE.

®duszuKa: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJEKTPOH, HPOTOH,
HEUTPOH, MOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OO0OBEM, arperaTHOE COCTOSIHHUE BEIIECTBa, WACAIbHBIN Ta3,
buznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocHcTeMa, bnocdepa, MeTaboIU3M, MaKpO-
1 MUKPODJIEMEHTBI, OCJIKH, KUPBI, YIIIECBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B DIKOCHUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE TTOPOJIbI, MOJE3HBIC UCKOIMAeMbI€, TOTUIUBRO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIyPIHsi, CTPOUTEIbHBIC
MaTepHuajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIICHHOCTD,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



nperaaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCPUAJIOB, OJCKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOCHHUS NpeAMETa «XHMHS» Ha YPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPAKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYyYaIOIIMXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhl; CIIOCOOHOCTH CTABUTH 1IN U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XHUMHUSD» OTPAKarOT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIHLHOCTH
OoOy4JaronIuxcs B MPOIECCE peau3aiy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yNIbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUSD OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTH
oOydJaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTENbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPAJIKY;

MPEACTABICHUS O COLUMAJIBHBIX HOpPMax M MpaBUJIaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEHICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1au, BHIMTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YU€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XUMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHUS XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKHM €CTh PE3yJibTaT
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJia YYEHBIX U MTPAKTUKOB;



WHTEpeCa M MO3HABATEJbHBIX MOTHUBOB B TOJYYEHHH U TMOCIEAYIOLIEM
aHanu3e WH(POpPMAIMU O MEePEOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUsI IEHHOCTEH 37I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJItoicHUsT TpaBWJI 0e30MmacHOr0 OOpallleHUs C BELIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI TMOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIhCKON
NeSATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W JPYruX BHAAX
NeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YydYacTHE B PEUICHUH MPAKTHUYECKUX 3aj]a4
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO NMPOGecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MTPEAMETHBIX 3HAHUUM TI0 XUMHUH;

YBaKEHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU eI TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJIbHOH TpPacKTOPUU
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeOHOCTEM 00I11eCTBa;

6) 3K0JI0rM4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPHUPOJIE KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HH HAa 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIUSHHUS
PKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BONPOCOB PAlMOHAIEHOTO NPUPOOTOJIb30BAHMUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX ICUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MIPOTUBOCTOSTH HJIEOJOTHUHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CNeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbOopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKPYKalollleM MHUPE KaK O €IUHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTHM XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJid B
CO3/JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIBTYpbl, B pEUICHUH TJI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMYECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKJOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BATh
MOJIy4aeMbl€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIFOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHYECKUE 3HAHUS JUIs
penieHus pooJieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K O3HAHUIO, UCCIIEI0BATENIbCKOM e TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B paziudHbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE PE3YIBTATBl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS  OOydaIOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTpPaXKaroLIUe
IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeUu(UKy METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIEeA0BaHNE, HAOTIOACHHE, U3MEPEHHE, IKCIIEPUMEHT U APYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecCIreynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIIuXCs;
CHOCOOHOCTD oOyJaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4E€OHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe JeiicTBHS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

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

OMpEeNeNATh 1EIU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTaThl ACATEIILHOCTH C MOCTABJICHHBIMU LICIISIMU;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHWM MPUEMBI JIOTMYECKOTO MBbIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSTUS JII OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KJAcCH(UKAIMKA BEIIECTB |
XAMUYECKUX PEAKIIHM;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYXKJeHHS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PAaCCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, YpaBHEHHE XUMHUYECKON



peakuuu — MpH pEIIeHWH YYeOHBIX MO3HABATENBHBIX M MPAKTHUECKUX 3anad,
IPUMEHATh HAa3BaHHbIE MOJEIIbHBIE NIPEICTABICHUS JUIsl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4ae€MbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O TMO3HAHUS BEUIECTB M XHUMHUYECKHX
pEeaKUHnii;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITEIBLHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO NPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000IIEHNS U BBIBOBI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHNA,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3IudHbIX
METO/I0B ITIO3HAHMUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIpPaBOYHBIE MOCOOus,
pecypcol MHTEpHETa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wmHbOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuOOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTHUMabHYIO  (QOpMy  MpeCTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((pusnyeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyJibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:



3a71aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)I(I[3€MOﬁ TEMBI B XO0A€ Auajiora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3yIbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CyX/IeHHsI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIe 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISITH CBOK IIO3HABATEIIbHYIO
NEATEIBHOCTh, ONpeAeisasd €€ ILelM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIENOBATENbCKUX 3aJad, BbIOMpaTh Hauboisee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIISITh CAaMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS IMPOrpaMMBbI IO XUMUHU Ha YIriyOJa&éHHOM
YpPOBHE Ha YpPOBHE CpeAHEro oOIero oOpa3oBaHUs BKJIIOUYAIOT CHEIU(HUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI IEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAlMU U MPeoOpa30BaHUI0 3HAHUM, BUIBI JI€ATEIbHOCTU
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUU B Pa3IMYHbIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XUuMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE pPEe3yJbTaTbl MPEACTABICHBI IO TOJaM
U3YYEHHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckas XHUMHS
OTpPaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MMacHOCTH, B Pa3BUTUM MEIUITMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B obecrieueHnn paIMOHAIEHOTO
MPUPOIOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYpPhI
YelioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOMN CPEJIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOINE TTOHATUS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U JIEKTPOHHAST
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaneil, HOH, MOJIEKYJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTh, CTETIEHb OKUCJICHHS, XUMHUUYECKas CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTICPOIHBIN CKENET, QyHKIIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), HM30MEpUsl CTPYKTYpHAs M MPOCTPAHCTBEHHAs (TeoMeTpuyecKasi,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHUCTIOPOJI- M a30TCOMEPIKAIINE OPTaHUYECKUE COCTUHEHHS, MOHOMEp, MOJHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPUH, 3aKOHBI
(nepuognueckuii 3axkoH JI. M. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpeBpalleHUs] DSHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XMMHUHU, MHPOBO33PEHUYCCKUE 3HAHUSA, JISKAIINE B OCHOBE
MMOHUMAHUS TPUIMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
O MEXaHU3MaxX XHUMUYECKHX pEeaKIui, TEPMOJUHAMHYECKUX U KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN d(pdexTsl, opuentantsl 1 u Il pona);
dakToNOTUYECKNE CBEACHHS O CBOICTBAaX, COCTaBe, MOJyYeHHWH U OE30MacHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTraHUYECKHUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XHMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, TIEPEePabOTKH HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBIABIISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHaABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONIUE TIOHSTHS TPH
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCINHEHMIA;

c(hOpMHUPOBAHHOCTH YMEHMUIA:

UCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY I COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX U CKEICTHBIX) (POPMYIT OPTraHUICCKUX
BEIIICCTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEAKIU U PACKPhIBATh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  TMOCPEICTBOM  COCTABJICHHS
JIEKTPOHHOTO Oajlanca JTUX pEeaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUI;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WILUTIOCTPALIUU
UX XUMUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS,

c(hOpPMHPOBAHHOCTh YMEHUMW: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HomeHknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHUS IJIsI OTICIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEIIECTB (ITUJIEH, AllETUJIEH, TOIYOJ, TIUIEPUH,
ATWICHIJIMKOb, (eHos, (QopMaibIerull, aueTajbIerujl, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
INIMIWH, aJaHuH, MallbTo3a, (PpyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHUS ONPENCTATh BHJI XWMHYECKOW CBS3U B
OpraHMYECKUX COCJIMHEHMUSX (KOBAJICHTHAas M WOHHAs CBS3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHUS MPUMEHSTH IOJOKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jj1si 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENICH pa3IMYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKIOAJIKAHOB, aJKEHOB, AJIKaJUEHOB,
QJIKUHOB, apPOMATHYECKHUX VYTJIEBOJIOPOJIOB, CIUPTOB, AQJIbJCTUJIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yrJIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYKD  CBSI3b  MEXKAY  HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMl C UCHOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(OPMHPOBAHHOCTh yMEHHUS TOATBEPKIATh HA KOHKPETHBIX IpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHUYECKUX COSAMHEHUH OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U M-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (He(Th, NPUPOAHBIM Ta3, Yyrojb), CHOCOOBI €ro mepepadOTKu U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHUS MPUMEHSITh OCHOBHBIE omneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CIEJACTBEHHBIX CBA3EH — JJIS U3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIU;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUSAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHHWS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
MCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHHS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaACU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMK C MCIOIb30BaHUEM (PU3HMUECKUX
BeIMUMH (Macca, 00OBEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKICHUID XUMHUYECKOU
dbopMysIBI BEMIECTBA MO W3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATh U OIEHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJb30BATh MOJYYECHHBIC 3HAHUS JISl IPUHSITUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENHHO IUIAHUPOBATh U MPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHCJIOPOACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3aJlady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABUI
Oe3omacHoro oOpaleHusi ¢ BeHleCTBAMHU M JIA0OPATOPHBIM O0OpPYAOBaHHUEM,
dbopmMynupoBaTh 1€JIb UCCIEIOBAaHUS, TMPEJACTABIATh B pazIudyHoON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€1eCO00pPa3HOT0 TMOBEACHHS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroueh
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JEUCTBUS Ha JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokasaresis [1/1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHasl U yueOHO-HAy4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYIO WH(pOpMaIuio, nepepadbarbiBath €€ M MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAUEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOJM B OOECIEUEHUU YCTOMYUBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPreTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEYEHUH PAI[MOHAIBHOTIO MPUPOIOIOIb30BAHUS, B
GbopMHpOBaHUHM MHPOBO33PEHHUS W OOIIEed KyJbTypbl 4YeElIOBEKa, a TaKxKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOTHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SJIpo aToMma,

M30TOIIbI, 3JIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHbIE OpOUTaIU, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHHMSI aToMa, THOpUAM3alUsl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTh, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMUYECKasi CBA3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JIUCCOLMAIUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMHYECKON PEaKIuU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PAaBHOBECHUE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW HUCCOIUAIMU, MEPUOIUYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallMue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
IPEACTABICHUS] O CTPOEHUMU BEIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TIPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSAX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJOTHYECKHUE CBEICHHSI O CBOMCTBAaX, COCTaBe, IMOJYYCHHUH U OE€30MacHOM
WCIIOJIB30BaHUN BAXKHEHUIIIMX HEOPTaHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATh XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSATUSA MPH
OMMCAaHWU HEOPTraHWYECKHUX BEIIECTB U UX MpPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS OMPEEISATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOM CBSI3HM (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBICHATh 3aBUCHUMOCTh CBOMCTB BELIECTB OT
BHUJIa XHMHYECKOH CBSI3M M TUIMA KPUCTAJUIMYECKOM pPEMETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUCCKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKIIUU IO PA3IMYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUSI DJIEMEHTOB, OOpAaTHUMOCTH, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUSI M KPUTEPHUU JJIs1 KJlacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI IEPUOUIYECKOTO 3akoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XMMHUYECKHUX JJIEMEHTOB II€PBOrO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembl .M.  MenaeneeBa,  UCHOJNB3Ys  TOHSATHS
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE€ U BO30OYXKIEHHOE SHEPreTUUYECKHE COCTOSIHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTM aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKJY HEOPraHUYECKUMHU BEIIECTBAMHU C
IIOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINN;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKkuil MOHHOTO OOMeHa MyTEM COCTaBIIEHWS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKkUMW  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMeEpe THAPOKCOKOMIUIEKCOB IUHKA U aJTIOMUHHS);



c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOM pEakIuh B 3aBUCHUMOCTH OT Pa3IMYHBIX
(hakTOpOB, a TAaK)KE XapaKTep CMEIICHUS XUMHUECKOTO0 PaBHOBECHS 110/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIIOTHI, aMMHAaKa,
oOIMe HayyHble TMPUHIMIB XWMHYECKHUX IIPOU3BOJICTB; I1€7€C000pa3HOCTh
MIPUMEHECHHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOUYKH
3pE€HUS COOTHOIICHUS PUCK-TIOJIb3a;

c(hOPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHWA O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJIeIUPOBAHUE,
HKCIIEPUMEHT (PEaIbHBIN U MBICJICHHBIN ), UCIIOIB3YEMBIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAILHOM HMCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUHM, HMMEIOIMMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATENbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISATH B3aWMOCBSI3b XMMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJIS1 BEIIECTBA B PACTBOPE» U «MOJSIPHASI KOHLIEHTPALIUSI;
Macchl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro s dexra
pEaKUHM; 3HAYEHUs BOJOPOIAHOIO IOKa3aTessl PacTBOPOB KUCIOT M LIEJIOYEH C
M3BECTHON CTEMEHBIO MMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIIMU, €CIU OJHO M3 MCXOJHBIX BEUIECTB JaHO B BUJIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JJAHO B M30BITKE
(MMeeT TpHMECH); JOJIM BBIXOJA MPOJYKTa PEaKIMU; OOBEMHBIX OTHOIIECHUIN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MPOBEACHHME  peakuMid  HOHHOro  OOMeEHa,
MOATBEPKACHNE KAYECTBEHHOI'0 COCTAaBa HEOPraHUYECKUX BEILIECTB, ONPEIACIICHUE
Cpeapl pacTBOPOB BEILIECTB C IOMOLIbIO HWHIWKATOPOB, H3YUYEHUE BIIUAHUS
pa3MYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIICHHE
OKCIIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauey u  «Hemeramisy) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIIeHHs ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueM, (HOpMyIupoBaTh I€Jdb HWCCIACAOBAHUS, TIPEICTABIATh B
paznu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocyoM M j1abopatopHbIM OO0OpyAOBaHMEM, OOpAIIeHHWs C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKIUSMH IO BBIIIOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSL HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci noka3arens [1JIK;

c(OpMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HayyHas
JUTepaTypa, CpelcTBa MaccoBoil nHpopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 HH(pOpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBUU C MOCTABICHHON yueOHOM 3a1aueH.
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padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuoandeckuii 3aKoH
bubnuoreka [IOK
1.1 u [lepuonnyeckast cuicteMa XUMHUYECKHX 9
https://m.edsoo.ru/2dd5724
anemeHToB 1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOroo6pasue 11 | bubmmoreka [JOK
’ BEILIECTB https://m.edsoo.ru/2dd5724
bubnunoreka LIOK
1.3 X 19 1 3
HMHACCIHE peariini https://m.edsoo.ru/2dd57124
Hroro no pazgeny 39
Paznes 2. Heoprannyeckasi XuMust
bubmmoreka IIOK
2.1 H 1 1
eMETAIRT 3 3 https://m.edsoo.ru/2dd57124
2.2 Mertanibl 23 1 2 bubnuorexa [IOK
https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pazngen 3. Xumus u :Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUH. XUMHUA U 9 but6mmorekxa [IOK
’ JKU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuyecTBO 4acoB
Ne Hara DJIeKTpOoHHbIe U pPOBbIE
Tema ypoka Kourpoabnsie IIpakruueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE Pecypchbl
padoThI padoThI
[IpenmMer u 3HaueHNE
OPraHUYeCKON XUMHUH,
IIpEACTaBJICHUE O 1 1,09 bubmaorexa [JOK
p ’ https://m.edsoo.ru/3686e6f5
MHOT000pa3uy OPraHuYeCKUX
COeTUHEHUN
DJIEKTPOHHOE CTPOCHUE aToMa
jiepoaa (OCHOBHOE B
}BI:)36p>Kz[éI({Hoe COCTOSTHHS) 1 3,09 bubmaorexa [JOK
y ) ’ https://m.edsoo.ru/Oce6fd4c
BanenTHBIE BO3MOKHOCTH
aToma yriepoja
XuMudeckas CBsI3b B
OpPTraHUYECKUX COCTUHECHUSIX.
Mexanu3Mbl 00pa3oBaHus 1 4,09 bubmmorexa [IOK
. p ’ https://m.edso00.ru/8d39f5c8
KOBAJIEHTHOM CBSI3HU, CIIOCOObI
paspbiBa CBS3EH
Teopus crpoeHus
. bubmuorexa [JOK
OpPraHUYECKUX COCTMHEHUM A. 1 8,09
https://m.edso00.ru/9e595cb8
M. byrneposa
Buasl uzomepuu: cTpykTypHas,
IIPOCTPAHCTBEHHAS. | 10.09 bubnnoreka [JOK
DneKTpoHHbIe 3P PEKTH B ’ https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPraHUYEeCKUX




COCIMHEHUN

IIpencrasnenue o
KJaccu(uKalum u

6 cucTreMaTrudeckast 11,09 bubmorexa LIOK
https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpPraHWYECKUX BEIIECTB

7 Kiaccudukanus peakuii B 15 09 bubmuoreka [JOK
OpPraHMYeCKOW XUMHUH ’ https://m.edsoo.ru/ba5706aa

8 Cucremaru3zanus 1 0000IICHUE 1709 bubmuoreka [JOK
3HAHHH 10 TEME ’ https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKUH PS/I,
oOmras ¢popmyina,

9 HOMEHKJIaTypa U U30Mepus, 18,09 bubnuoreka [IOK
DJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

10 DOu3NYECKUe U XUMUYECCKHE 22,09 bu6nmoreka [JOK
CBOMCTBA aJIKaHOB https://m.edsoo.ru/3137711c
Haxoxxnenue ajikaHoB B

11 npupoze. CriocoObl nomyyeHus 24,09 bubmorexa HOK

https://m.edsoo.ru/259b0a5b
Y IPUMEHEHUE aIKaHOB
[{uxmoankaHbl: oOmas
dbopmysa, HOMEHKJIATypa 1

12 U30MepHsi, 0COOEHHOCTH 25,09 bubnuorexa [JOK
CTPOEHUA U XUMHUYECKUX https://m.eds00.ru/156730d2
CBOICTB, CITOCOOBI IOMYUEHUS U
MIPUMEHEHUE

13 Pemenue pacu€THbix 3a1a4 Ha 29,09 Bubmaoreka LOK

https://m.edsoo.ru/bf84d8eb




ornpeielieHue MOJICKYJIIPHOM
(bopMyITBI OPraHUIECKOTO
BEILIECTBA [0 MACCOBBIM JI0JISIM
aTOMOB DJIEMEHTOB, BXOISIIUX
B ero coctaB. CucTeMaTu3anus
1 0000II[eHNE 3HAHUI IO TEME

AJIKEHBI: TOMOJIOTUYECKHH PSI,
obmas Gpopmyia,
HOMECHKJIATypa, JICKTPOHHOE U

bubmuoreka [JOK

14 IPOCTPAHCTBEHHOE CTPOCHUE 110 https://m.edsoo.ru/273b0ale
MoJieKysl. CTpyKTypHasi U LIUC-
TpaHC-U30MEPHSI ATIKEHOB
duznyeckue 1 XUMUYECKHUE
15 cBOMCTBa ankeHoB. [IpaBuito 2,10 bubmorexa HOK
https://m.edsoo.ru/21069ccd
MapkoBHHKOBa
16 CniocoOsbI mony4eHus u 6.10 bubnunorexa [JOK
IpUMEHEHUE AJIKEHOB https://m.edso0o.ru/665dc058
[TpakTtuyeckas padora Ne 1 o
17 TCII)VIG ”HonyqurI)/Ie JTUJICHA U 8,10 bubmorexa HOK
. " https://m.edsoo.ru/094 1eed8
W3Y4YEHHE €r0 CBOMCTB
Pemenue pacu€THbIx 3a/1a4 Ha
13 OIIpEIETICHUE MOJIEKYJIIPHOI 9.10 bubnuorexa [JOK
(bopMyITBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
AJKaueHbl: CONpPsKEHHBIE,
U30JIMPOBaHHBbIE, Bu6morexa [IOK
19 KYMYJIMPOBaHHBIE. 13,10

OcoOeHHOCTH AIIEKTPOHHOTO
CTPOCHHS

https://m.eds00.ru/04298c0a




20 XuMHYECKHE CBONCTBA 1510 bubmuoreka [JOK
CONPSKEHHBIX TUECHOB ’ https://m.edsoo.ru/e561253d

)1 CniocoOslI noy4eHus u 16.10 bubnmoreka [JOK
MIPUMEHEHHUE AJIKAIUEHOB ’ https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUUECKUH PsiJI,
obmas gpopmyia,

22 HOMGHK?;aI; ya DJIEKTPOHHOE U 20,10 Eubmorexa LIOK

ypa, p ’ https://m.edsoo.ru/68bb6ccdc
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKY, (hU3MUecKre CBONCTBA
bubmuoreka [JOK
23 XHUMHYECKHE CBOMCTBA AJIKHHOB 22,10
https://m.edsoo.ru/23493a93

24 KauecTBenHble peakiuu Ha 5310 bubmmorexa [IOK
TPONHYIO CBA3b ’ https://m.edsoo.ru/7b1c48da

)5 Cnoco0bI noTy4YeHus u 511 bubnmnoreka [JOK
NPUMEHEHNE AIIKUHOB ’ https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacué€rsl 1o

26 aBHEHHUIO XUMHYECKOH 6,11 bubmaorexa [JOK
yp ’ https://m.edsoo.ru/5db8e526
peakuuu
Cucremarusanusa 1 0000IIeHne

27 MaTHsall - 10,11
3HAHHUH 10 TEME
ApeHBI: TOMOJIOTHYECKUH P,
obmas popmyna,

73 HOMEHKJIaTypa. DJIEeKTPOHHOE U 1211 bubnuorexa [JOK
[IPOCTPAHCTBEHHOE CTPOCHUE ’ https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOTYyoJIa,
ux (pu3uveckre CBONCTBA
XHUMHYECKHE CBOMCTBA apEHOB:

29 p 1311 bu6mmoreka [JOK

peaKIu 3aMeIeHuUs

https://m.edsoo.ru/a44alaed




30

31

XUMHYECKUE CBOMCTBA apEHOB:
PEaKIuu MPUCOCIUHEHUS,
OKMCJICHHE TOMOJIOIOB OCH30J1a
OCco0EHHOCTH XUMHYECKUX
CBOMCTB CTHpOJIa

17,11

19,11

bu6mmoreka [JOK
https://m.edsoo.ru/a44alaed

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

32

Pemenne pacy€THbIX 3a1a4 HA
OIIpEIETICHUE MOJIEKYJIIPHON
(bopMyIbl OPraHMYECKOro
BELIECTBA

20,11

bubmuoreka [JOK
https://m.edsoo.ru/53461a2c

33

34

35

36

CriocoObI mosTyueHust 1
NPUMCHEHHE apCHOB

['eneTnueckas CBA3b MEXKAY
pa3IMYHBIMU KJIaCCaMU
YTJIEBOAOPOIOB

Pacuérsl o ypaBHEHUAM
XUMUYECKHUX PEaKLIH.
Cucremaru3anus 1 0000IIeHne
3HAHHH 10 TEME

ITpuponusrii ras. [lomyrHele
HE(TSHbIE ra3bl

24,11

26,11

27,11

1,12

bubmuorexa [JOK
https://m.edsoo.ru/6f717d09

37

38

39

KameHHBIi yroas U IpOoIyKThI
ero nepepadoTKu

Hed1b 1 ciocoOsI eé
nepepadoTku. [Ipumenenue
MPOJIYKTOB TiepepaboTKku HePTH
I'enernueckas cBsI3b MEXKIY
pa3IMYHBIME KJIacCaMu
YTJIEBOAOPOIOB

3,12

4,12

8,12

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

bubmuoreka [JOK
https://m.edsoo0.ru/21f9de78




["ajoreHonpon3BOIHBIE
YIJIEBOJIOPOIOB: JIEKTPOHHOE

bu6mmoreka [JOK

40 10,12
CTpOEHUE; peaKIUN 3aMEIICHN https://m.edsoo.ru/82b4d759
rajoresa
Jle¥icTBue miemouei Ha
raJIOreHITPOU3BOHBIC.
41 BsaumoneiicTeue 11,12
JMrajJoreHajJKkaHoB ¢ MarHUEM U
[IUHKOM
Cucremarusanusa U 00001IeHne
. bubnuoreka [JOK
42 3HaHUU 1O pa3zeny 15,12
" " https://m.edso0.ru/20e89{22
YrieBo1opoasl
13 KonTponbhas pabota no Teme 17 12 bubnmoreka [JOK
"VrieBoaoposr" ’ https://m.eds00.ru/95¢9¢298
IIpenenbHbIe OTHOATOMHBIE
CIIUPTHI: TOMOJIOTUUECKHH PSI,
obmias ¢hopMyiia, CTpOCHUE
44 MOJIEK ﬁ §3(3]Me I/Iﬂp 18,12 bubmaorexa [IOK
Y pHs, ’ https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
Kjaccupukanus, pusnueckue
CBOMCTBa
XUMHUYECKHE CBOMCTBA
45 IPEACIBbHBIX OJTHOATOMHBIX 22,12 bubmaorexa LIOK
pea a ’ https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrniocoOslI nosydeHus u
46 IPUMEHEHHE OJHOATOMHBIX 24,12 bubmaorexa [IOK
P ’ https://m.edso0.ru/484100000000000
CIIUPTOB
ITpocTtrie 3upsr: b K K
47 p bup 25.12 uoaoreka 110

HOMEHKJIaTypa U U30MepHus,

https://m.edsoo.ru/c2c¢788b2




0COOEHHOCTH (HPU3UYECKUX U
XAMHYECKHX CBOMCTB

MHuoroaroMHEIE CITMPTHI:
OTUJICHI'IMKOJIb U T'TTMLUEPHUH, UX

bubmuoreka [JOK

48 29.12
bu3HYecKre 1 XUMHUIECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CriocoObI mosTyueHust 1

49 [IPUMEHEHNE MHOT0aTOMHBIX 12,01 bubmoreia HOK

P ’ https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOoII: CTPOEHUE MOJIEKYJIBI,
50 ¢du3nveckne cCBOMHCTBa 14,01 bubmoreia OK
' ’ https://m.edsoo.ru/2ce726f8
Tokcu4HOCTH PeHOIa
bubmuoreka [JOK
51 XUMHYECKHe CBOMCTBa (heHoIa 15,01
¢ https://m.edsoo.ru/037ca5f9

50 CrocoObI noy4YeHus u 1901 bubnmnoreka [JOK
npuMeHeHue (eHosa ’ https://m.edsoo.ru/c77ddf4c
[TpakTnyeckas padora Ne 2.

53 Pemenue skcriepuMeHTaNBHBIX 2101 bub6nuorexa [IOK
3a1a4 110 Teme "CuupThl 1 ’ https://m.edsoo.ru/fd0ced09
¢deHnomnsr"

54 Cucremaru3zanus 1 000011eHne 2201 bubmorexa [IOK
3HAHMI 110 TeMe ' https://m.edso0.ru/1810cb9b
ANBAETUIB U KETOHBI:

AJIEKTPOHHOE CTPOCHUE
KapOOHUIIHLHON TPYIIIIHI;
55 p pynnsr; 26,01 bu6mmorekxa [IOK

TOMOJIOTHUECKHUE PSIbI, 00IIast
dbopmyna, u3omMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa




Anbaeruapl U KETOHBI:

bu6mmoreka [JOK

56 H3UYECKHE CBOMCTBA; peaKInu 28,01
b peaKtl https://m.edsoo.ru/c887425c¢
MIPUCOCTUHECHUS
Peaxkinu oxucneHus u
57 KadyeCcTBEHHBIE PEaKIINU 29,01 Bubmaoreka LOK
peartt ’ https://m.edsoo.ru/a393baa9
aIIBJIETUI0B U KETOHOB
58 Crioco0sbI MoTydeHus 5 02 bubmmoreka [JOK
aJIbJAETUIOB U KETOHOB ’ https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NpEEIbHbIE
59 KapOOHOBBIE KHCIIOTHI, 402 bubnuoreka [IOK
OCOOEHHOCTH CTPOCHHUSI UX ' https://m.edsoo.ru/fecOb113
MOJIEKYJT
W3omepus 1 HOMEHKIIAaTypa
60 KapOOHOBBIX KHUCIIOT, UX 5,02 Eubmiorexa IOK
p o7 ’ https://m.eds00.ru/700cc87b
¢duznueckue cBoiicTBa
XHUMHUYECKHEe CBOMCTBA
61 MpeaenbHBIX OJHOOCHOBHBIX 9,02 bubmaorexa IJOK
p ’ https://m.edso00.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCo0EHHOCTH CBOICTB
2 MYpPaBbUHOHN KHUCIIOTBI. 11.02 bubnuorexa [JOK
MHuoroo0pa3ue kapOOHOBBIX ’ https://m.edsoo.ru/bb31be71
KHCJIOT
OCco00EHHOCTH CBOMCTB:
HEMpeAeNbHbIX U
apoMaTHYeCKUX KapOOHOBBIX, Eub OK
HOJINOTEKA
63 TUKapOOHOBBIX, 12,02 1

THJIPOKCUKAPOOHOBBIX KHCIIOT.

[IpencraBuTeNn BBICIIMX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/83a08773




ITonsarue o IMPOU3BOJHBIX

bu6mmoreka [JOK

64 16,02
KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/0d162d9d
CniocoOslI noy4eHus u

65 MIpUMEHEHNE KapOOHOBBIX 18,02 bubmorexa HOK

https://m.edsoo.ru/7c065c9d
KHUCJIOT
Crnoxwnble 3¢upsl:

66 TOMOJIOTUYECKHH psJl, oO1as 1902 bubmmoreka [JOK
dbopmyna, uzomepus u ’ https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DU3NYECKUE U XUMUYECKUE 25 02 bubmuorexa [JOK
CBOICTBa A(hUPOB ’ https://m.edsoo.ru/ad6b94b2
Penrenune pacu€tHbIx 3aaa4: 1Mo
YPaBHEHUIO XUMUYECKOU

68 peaKkInu, Ha OTpeCIICHHE 26,02
MOJIEKYJISIPHOM (OpMYJIBI
OpPTraHUYECKOTO BEIECTBA
[TpakTnyeckas padora Ne 3.

69 Pemenne skcniepuMeHTaNIbHbIX 2,03 bub6nuorexa [IOK
3a1a4 o Teme "KapOoHoBbie https://m.edsoo.ru/486671fb
KUcI0Thl. CrioxHbIE 3PUpHI"

Kupsr: ctpoenue, (%)queame Bu6morexa [LOK
70 U XUMHUYECKHUE CBOMCTBA 4,03
https://m.edsoo.ru/al9¢5b98
(rumposnus)
Oco0eHHOCTH CBOWCTB JKUPOB,

71 CoEpKAIIUX OCTATKH 503 bubmuorexa [JOK
HENPEACIbHBIX JKHPHBIX https://m.eds00.ru/b0331922
KHUCIIOT. JKupbl B Ipupoje

72 MbLa Kak cOIu BBICIIUX 9,03 bubmorexa [TOK

https://m.edso0o0.ru/3¢c566565




KapOOHOBBIX KHUCIIOT, UX
Moromee aeicteue. [lorsarue o
CHUHTCTUYCCKUX MOIIINX
cpeactax (CMC)
I'eHeTHueckas CBSI3b
YTJIEBOJOPOOB H

bu6mmoreka [JOK

73 11,03
KUCJIIOPOACOAEPIKALLIAX https://m.eds00.ru/56790c96
OpTraHUYECKUX BEIIECTB
Pacuérrl o ypaBHEHUAM

74 YPaBHeHE 12,03
XUMHYECKUX peaKIui

75 CucremaTu3zaius U 0000IIeHHIE 16.03 bubmmoreka [JOK
3HAHUHU II0 TEME ’ https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepuCcTHKa

76 YTJIEBOJIOB M KJIaCcCU(UKAITUS 18.03 bu6nmoreka [JOK
yTJIeBOJOB (MOHO-, TU- U ’ https://m.edsoo.ru/7a9693al
MoJIMCaxapuabl)

MonHocaxapuabl: GH3HISCKHUE
77 CBOMCTBaA If Haxof eHIE B 19,03 Eubmiorexa OK
A ’ https://m.edsoo.ru/b4bdda2d
pupojIe
[IpuMeHeHue rioKo3sl, €€
bubmuorexa [JOK
78 3HaUYCHHUE B 23,03
https://m.edsoo.ru/5e¢61122d
JKU3HEACITENIbHOCTU OpraHu3Ma
Hucaxapunpl: caxaposa,

79 MaJIbTO3a U JIAKTO34. 55 03 but6mmorexa [JOK
Haxoxnenue B mpupone u ’ https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE JUcCaXapuioB
ITommcaxapuabl: CTpOSHUE

30 pun p 26,03 bu6mmoreka [JOK

MaKpOMOJIEKYJ, pU3NYECKUE U

https://m.edsoo.ru/72a04508




XUMHUYECKHE CBOMICTBA,
IIPUMEHEHHUE

ITonsitre 00 HNCKYCCTBCHHBIX

bubmuoreka [JOK

81 6,04
BOJIOKHAX https://m.eds00.ru/6216e766
Pewenne pacdeTHsIX 3a1a4 Ha
20 omnpeJieJIeHue 10U BbIX0a 8 04 bubnmoreka [JOK
[IPOAYKTa PEAKIUU OT ’ https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOYKHOTO
23 Cucremaru3zanus 1 0000IICHUE 904 bubmuoreka [JOK
3HaHUI MO pa3feny ' https://m.edso0.ru/08d4364c
KoHTposbHas pabora 1o Teme
84 "Kucnopoaconepxaniue 13,04 bubmmorexa LIOK
POACOACpHAI " ’ https://m.edso0o0.ru/42c6678e
OpraHUYECKUE COCAMHEHUS
AMUHBL: K1accudukarms,
CTpOCHUE MOJIEKYII, 001Ias
85 (b(f) MyJa I/I3OMeyI/I$I 15,04 bubmorexa HOK
PMYy-Ia, PHA, ’ https://m.edsoo.ru/efaZe6ca
HOMEHKJIaTypa U (pU3NYEeCKue
CBOICTBA
26 XUMHUYECKUE CBONCTBA 16.04 bu6mmoreka [IOK
ann(paTHIeCKuX aMUHOB ’ https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOCHNE aHUIINHA,
87 0COOEHHOCTH XUMHYECKUX 20,04 bubmorexa HOK
o ’ https://m.edsoo.ru/39¢cd2 111
CBOMCTB aHHWJIMHA
CrniocoOblI nosydeHus u
88 pUMEHEHHE anu(paTHIeCcKuX 22,04 bubmorexa HOK
p ’ https://m.edsoo.ru/eal 38763
aMHHOB
AMUHOKHUCIIOTBI: HOMEHKJIaTypa
39 yp 23,04 bubnmoreka [JOK

U U30Mepus, GU3NIECcKue

https://m.edsoo.ru/d1773e80




cBoyicTBa. OTaenbHbIE
MPEACTABUTENH O-AMUHOKHUCIIOT
XHUMHUYecKre CBOMCTBA
aMHHOKHCJIOT, X

bu6mmoreka [JOK
90 OHMOJIOTUYECKOE 3HAUYECHUE 27,04
https://m.edsoo.ru/77df705a
amMuHOKucIIOT. CUHTE3 U
TUAPOIIU3 TIETITUIOB
benku kak npupoaHbie bubnmoreka [JOK
91 29,04
MOJIUMEPBI; CTPYKTYPBI OEIIKOB https://m.edso0.ru/429e¢9899
bubmuoreka [JOK
92 XHUMHUYECKHE CBOMCTBA OEIIKOB 30,04
https://m.edsoo.ru/6237306d
A3zoTcoaepikaiue
TFeTEPOLUKITNYECCKUE
93 coeqnuennsa. HykiienHoBbIe 4,05 bubmaorexa [IOK
g ek ’ https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouonoruveckas poib
[IpakTuueckas padbora Ne 4.
Pemienne skcnepuMeHTaIbHBIX
94 337124 10 TEME 6,05 bubmaorexa [IOK
. & ’ https://m.edsoo.ru/8e3c02d1
A3zoTcoaepikaiue
OpraHUYecKHue coequHeHus"
[TpakTuueckast pabora Ne 5.
05 Peienne skciepuMeEHTAIBHBIX 705 bubnnoreka [JOK
3aga4 no teMe "Pacrio3naBanue ’ https://m.edsoo.ru/bde3fdf6
OpPTraHUYECKUX COCTUHEHUI"
KonTponbhas pabota no teme
96 "A3oTcomepikaiine 11,05 Brbmrotexa LIOK
p | ’ https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCAMHEHUS
97 OCHOBHBIE TOHATHS XUMUHU 13,05 but6mmoreka [JOK




BBICOKOMOJICKYJISIPHBIX
COEIMHEHUN U METOIBI UX
CHUHTE3a —IIOJIMMEpU3alus U

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

MOJIMKOHICHCAITUS

08 [Lmactmacchl. Y tunuzanus u | 14.05 bubmuoreka [JOK
nepepaboTKa MiacTuka ’ https://m.edsoo.ru/82242e0f
DacToMepbl: HaTypabHBIN

99 CI/IHTeTquPCKHe Ka?’yPiIYKI/I. 1 18,05 bubmoreia HOK

https://m.edsoo.ru/246103ec
Pesuna
BosnokHa: HaTypasbHBIE,

100 HCKYCCTBEHHBIE, | 20,05 bubmmorexa [IOK
cunretnyeckue. [lonumepst https://m.edso00.ru/5963a601
CIELMAJIbHOTO HA3HAYEHUS
[IpakTuueckas padbora Ne 6.

101 Pemenne skcnepruMeHTaIBHBIX | 21,05 bubnnorexa [JOK
3a7a4 o teMe "Pacrio3naBanne https://m.edsoo.ru/3acbd77a
IJ1acTMacc ¥ BOJIOKOH"

O00011eHNEe U CUCTEMATU3 AL

102 M3Y4YEHHOT0 MaTepuaa 1o TeMe | 25,05 bub6nuorexa [IOK
"BbICOKOMOJIEK YIS pHbBIE https://m.edsoo.ru/6a22ble8
coenuuenus"”

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara ungpoBbie
Tema ypoka Kourpoububle IIpakTHyeckue A p
n/n Bcero u3ydyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl
| Atom. CocTaB aTOMHBIX SIJIED. | 109 bubmmoreka [JOK
XUMUYECKUH 31eMeHT. M30TonbI ' https://m.edsoo.ru/59c112ee
) CtpoeHnue 31eKTPOHHBIX 000JI04eK 1 309 bubanorexa [JOK
aTOMOB, KBAaHTOBBIE UHCIIA ’ https://m.edsoo.ru/b4d9fffa
3 Knaccudukanms XumMuaeckux 1 5 09 bubnunoreka LIOK
AJIIEMEHTOB (S-, p-, d-, f-3eMeHThI) ’ https://m.edsoo.ru/61294af9
4 Pacnipenienenue 31eKTpOHOB 110 | 809 Bbu6moreka [JOK
aATOMHBIM OpOUTAIISIM ’ https://m.edsoo.ru/f5f750fe
DNEeKTpPOHHBIE KOH(PUTYpallui aTOMOB
P Quryp bubnuorexa [{OK
5 3JIEMEHTOB B OCHOBHOM U 1 10,09
. https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
6 DJNeKTpOHHBIE KOH(PUTypalluy HOHOB. 1 12.09 bubmmnoreka HOK
DnEeKTPOOTPULIATENBHOCTD ’ https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHYECKUX Bt 10K
noImoTexa
7 anemenToB 1. 1. Menaeneena, CBA3b C 1 15,09
IE fl https://m.edsoo.ru/16957¢01
COBPEMEHHOU TeOpHuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
g XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX ] 17.09 bubnuotexa [JOK

VMU IIPOCTBIX U CJIIOKHBIX BEILECTB 10
IpyIIIaM U IepUoJaM

https://m.edsoo.ru/f8468927




CucreMaruzanys 1 00001IeHe 3HaHUH

bub6nmoreka [IOK

nn

pacTBOpEHHOTO BeriecTBa, "MoIspHas
KOHIIeHTpauus"

9 19,09
10 TEME https://m.edsoo.ru/8fad2942
Bunnr xumuueckoii cBsa3u. MexaHu3MEbl
10 00pa30BaHMs KOBAJIGHTHOW CBSA3H. 2209 bubnmoreka [JOK
Bonopoanas cBs3b. ’ https://m.edsoo.ru/5a8072af
MexMOJIeKyIISIpHbIE B3AMMOACHCTBUS
BaneHTHOCTH M BaJICHTHBIE
1 BO3MOXKHOCTH aTOMOB. CBs3b 2409 bubnunoreka LIOK
3JIEKTPOHHOU CTPYKTYPhI MOJIEKYJ C UX ’ https://m.edsoo.ru/3d2ca093
reOMETPUYECKUM CTPOCHUEM
12 [IpencraBneHus: 0 KOMIUIEKCHBIX 2609 bubnunoreka LIOK
COEIMHEHUAX: COCTaB U HOMEHKJIaTypa ’ https://m.edsoo.ru/8c66bl2a
BemectBa MoneKyasspHOTO U
13 HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIBI 5909 bubmuoreka [IOK
KPUCTAJUTMYECKUX PELIETOK U CBOMCTBA ’ https://m.edsoo.ru/e167635b
BEIIIECTB
[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.
14 IIpeacrapneHue 0 KOJIOUIHBIX 1,10 bubmmorexa LHOK
pel A ’ https://m.edsoo.ru/da2¢70e4
pacTBopax
WctruHHBIE pacTBOPHI: HACBIILIEHHBIE U
15 HEHACBHIIIIEHHBIE, PACTBOPUMOCTH 3,10 bubmorexa LHOK
B P P ) ’ https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
16 CriocoObI BEIpaKEHHS] KOHIIEHTPAITIH 610 bubnuotexa [JOK
pacTBOpOB ' https://m.edsoo.ru/328e653a
Pemenne 3agau ¢ ncnob30BaHUEM
17 MOHATHH "MaccoBas HOJIsI 8 10 bubnunorexa LIOK

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




18 Kiaccudukanus 1 HOMEHKIaTypa 10,10 bub6nmoreka [IOK
HEOPraHUYeCKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 CucreMaru3anus 1 00001IeHHE 3HAHUI 13,10 bubnunorexa LIOK
110 TeMe https://m.edsoo.ru/8d2c6a3a
KonrponsHas pabora mo remam
"Crpoenue atoma. Ilepnoanueckuii

20 3akoH U [lepuoguyeckas cucrema 15,10 bubmmoreka [JOK
XAMUYECKHX dieMeHToB /1. 1. https://m.edsoo.ru/70a60aa4
Menaeneena", "CTpoeHue BEIIeCTBA.
MHoroob6pasue BemiecTs"
Knaccudukanus XuMHYECKAX peaKIui
B HEOPTaHUYECKOW U OPraHUYECKON

)1 XUMHUU. 3aKOH COXPAHEHUSI MacChl 17.10 bubmmoreka [JOK
BEIIECTB; 3aKOH COXpaHEHU U https://m.edsoo.ru/6335cdd2
MpEBpAIICHHS SHEPTUHU TIPU
XUMHUYECKUX PEAKIUAX
TennoBsie A3 (HeKTh XUMUYECKUX

22 peakuuil. TepMoxumuyeckue 20,10 bubmorexa HOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brruucnenust mo ypaBHeHUsIM

23 XUMHYECKUX PEAKIUN 1 22,10 BrbmroTexa [IOK

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

TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHUYECKOU peakinu, eé

24 3aBUCHUMOCTH OT Pa3JIMYHBIX (PAKTOPOB. 24,10
Karanns n xkatanuzatopsl

25 I'oMOreHHbIE U reTEPOreHHbIE PeaKIUU 5,11

26 [TpakTrueckas padota Ne 1 mo Teme 711 bu6muoreka [IOK

"Bnustaue pa3nudHbIX GaKTOpPOB HA

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




CKOpPOCTh XMMHYECKON peakiuun"

Oo6paruMbie 1 HEOOpATUMBIE PEAKLINH.

bubnunorexa LIOK

27 10,11
XHUMHUYECKOE paBHOBECHE https://m.edso0.ru/30952f9b
[IpakTuyeckas padora Ne 2 o Teme
" bubnmnoreka HOK
28 Bnusiaue pa3nuuHbIX GakTOpoB Ha 12,11
" https://m.edsoo.ru/3bf34e17
MOJIOKEHNE XUMUYECKOTO PAaBHOBECHS
DIEKTPONMTHYECKAs TUCCOIMAIIHS.
bubnuoreka [{OK
29 CunbHble U cl1adble 3JIEKTPOJIUTHI. 14,11
https://m.edsoo.ru/5f766bdf
CreneHpb TUCCOMAITAN
Honnoe npouseenenue Boapl. Cpema
P p“ bubnuorexa [IOK
30 BOJIHBIX PacTBOPOB. BomopoiHbIM 17.11
https://m.edsoo.ru/3966ca89
nokasatenb (pH) pactBopa
I'mpaponus coneit. Peakuuu,
31 MpOTEKAIOIIHUE B paCTBOpax 19,11 bubmmorexa HOK
P HTE B pacTEop ’ https://m.edsoo.ru/09d5a%bd
3JEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o Teme
" bubmuoreka [JOK
32 XHWMHMUYECKHUE PEAKIIUN B PACTBOPAX 21,11
" https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKuCIUTENTbHO-BOCCTAHOBUTEIbHBIC
. bubnuoreka [{OK
33 peakuuu. Baxuenime OKuCIuTenu u 24,11
https://m.edsoo.ru/56226060
BOCCTaHOBUTEIIH
34 Meroa 31eKTPOHHOTO (3JIEKTOHHO- 2611 bubnunorexa LIOK
HOHHOr0) Oananca ’ https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB 2811 bubnuotexa [JOK
BEILECTB ’ https://m.edsoo.ru/93fb97d2
b K
36 Pemenue 3aga4 pa3nuyHbIX TUIIOB 1,12 n6morexa O
https://m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB 3,12 but6mmoreka [IOK




https://m.edsoo.ru/5afa265d

18 CucreMaru3anus 1 00001IeHHE 3HAHUI 512 bubmuorexa [JOK
110 TeMe "XUMHUYECKHE PEAKIIUU" ' https://m.edsoo.ru/c161eb85
KonTponbnas pabora no teme bubnmoreka [JOK

39 " " 8’12

XUMUYECKUE PeaKInu https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIOB B
[lepuoanueckoii cucTeMe XUMHUYECKHUX BuG 10K
nonImoTexa
40 anemenToB J[. . Menneneesa u 10,12
A A https://m.edsoo.ru/8ca2dcad
O0COOEHHOCTH CTPOCHHUS UX aTOMOB.
du3nyeckue cBONCTBA HEMETAIOB
AnoTponusi HEMETAJUIOB (Ha IpUMeEpe
41 KHCIIOpoJ1a, cephl, hocdopa u 12,12 bubmorexa [IOK
POAa, CEpHL, P ’ https://m.edsoo.ru/ef92c91c
yriaepoa)

4 Bognopona: nonmyuenue, pusnyeckue u 1512 bubmuoreka [IOK
XMMHYECKHE CBOMCTBA. [ 'uipuibl ’ https://m.edsoo.ru/0aa8f613
["asiorensl: HAX0XK/IEHUE B IPUPOJIE,

43 CMOCOOBI NOTYYECHHUS (I)I/ISI/I‘II:;CiI/Ie u 17,12 bubmmorexa [TOK

ya L ’ https://m.edsoo.ru/4e223795
XUMHUYECKHUE CBOKCTBA
lNanorenoBonopoasl. Baxxnenmue
44 KHUCJIOPOJICOACPKAIINE COCTUHEHUS 19,12 bubmmorexa HOK
P P ’ https://m.eds00.ru/6b3255¢6
rajJjoreHoB
JlaGopaTopHbI€ ¥ IPOMBIIIIICHHBIE

45 CIOCOOBI MOJTYYEHHUSI TaJIOTEHOB. 29 12 bubnuotexa [JOK
[IpuMeHeHne ranoreHoB 1 ux ’ https://m.edsoo.ru/6971aca4
COEAMHEHUI
[IpakTuueckas padbora Ne 4. Pemenue

bubnunoreka LIOK
46 SKCHEPUMEHTAIBHBIX 3a4a4 110 TEME 24,12

"T"anoreun!"

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




Kucnopon: naboparopusie u
MIPOMBIIIIJICHHBIE CIIOCOOBI TTOTYYCHHS,

bub6nmoreka [IOK

47 26,12
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O30H. [IpumeHeHMe KUCI0poia U 030HA

bub6nmoreka [IOK
48 OKcHUABI U IEPOKCUIBI 12,01
a p A https://m.edsoo.ru/5¢8816a0
bubnuoreka [{OK
49 Pemtenue 3amay pa3siInyHbBIX THIIOB 14,01
Aap https://m.eds00.ru/2b6d8b4b
Cepa: Hax0KJI€HUE B IPUPOJIE,
50 cncr:co61>1 HOJTyYCHUS (;I/IBII)/I‘-IGCKI/IG " 16,01 bubmorexa HOK
yi L ’ https://m.edsoo.ru/46afae16
XAMUYECKHE CBOMCTBA
bubnuoreka [{OK
51 CepoBoziopo1, CyJIb(PUIbI 19,01
R https://m.edsoo.ru/7¢875999
Kucnopoxaconepkamme coe JMHEHUS
52 cephl gCO6GHHF:)CTI/I CBOICTB CepHOM 21,01 bubnuorexa [IOK
DB P ’ https://m.edsoo.ru/8cfa2548
KHCJIOTBI
ITpakTruyeckas pabora Ne 5. Pemenue

53 SKCIIEPUMEHTAJIbHBIX 3334 I10 TEME 23,01 bubnuorexa [IOK

" P . 'I'[ ’ https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHEeHUs
A30T: HaAX0X/IEHHE B IPUPOJIE,

54 CHOocoObI MOMy4YeHUs, PU3NIECKUE U 2601 bubnuotexa [JOK
XAMHUYECKHE CBOMCTBA. AMMUAK, ’ https://m.edsoo.ru/badd2255
HUTPUABI
Kucnopoaconepkaiine coe JTHHEHUS

55 azoTa I())co6eH:1)OCTI/I CBOMCTB a30THOU 28,01 bubnmorexa LOK

' ’ https://m.edsoo.ru/e2965afe
KHCIIOTBI
56 [IpumeneHue a3oTa U €ro COCIMHEHUM. 30.01 bu6muoreka [JOK

A3OTHBIC yIOOpEHHS

https://m.edsoo.ru/129f5059




dochop: HaXOKICHHE B IPUPOJIEL,
CIOCOOBI OTYYEHUs, PU3UIECKUE U

bub6nmoreka [IOK

57 2,02
XUMHYECKHEe CBOMCTBa. Docduabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunpl docdopa,

58 dhocho c(})) eq)ncg ne kucioTel. Conun 4,02 bubmorexa OK

p I\E prratt ' ’ https://m.edsoo.ru/c7a2d429
dbochopHOIi KHCTTOTHI

59 [Tpumenenue dhocdopa u ero 6.0 bubmmoreka [JOK
coequHeHmnil. @ocopHbie y1oOpeHus ’ https://m.edsoo.ru/a218070a
[IpaxTuueckas padora Ne 6. Pemenue

bubnunoreka LIOK
60 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME 9,02
https://m.edsoo.ru/8175ac3f
"A3z0T u pochop u ux coenuHeHHS"
Yriepos: HaxoXKJIeHUE B PUPOJIC,

61 AJUIOTPOITHBIE MOIU(PUKALIHH; 1102 bubnmnorexa [JOK
(bu3YecKre U XUMUYECKHUE CBONCTBA, ’ https://m.edsoo.ru/1eb19f9e
MIPUMCHCHUE
Oxcun yraepona(Il), oxkcng

62 e oy:(I\II)) (OJI)LHaﬂ KHCJIOTa U €€ 13,02 bubmmorexa [TOK
yrepon 24 ’ https://m.edsoo.ru/dba58adf
conun

bubnunorexa LIOK
63 Pemrenne 3a1a4 pa3IMyHBIX THIIOB 16,02
Aadp https://m.edsoo.ru/6029b609
Kpemuuii: Haxox1eHue B MpUpoJe,
64 CI'E)OCO6BI MOJIyYEHUs (bmnzefm/le u 18,02 bubmorexa HOK
YHEHIL ' https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxcun xpemuausi(1V), kpeMuueBas 20.02 bubnuotexa [JOK
KHUCJI0TA, CUIIUKATHI ’ https://m.edsoo.ru/3170e7b1
but6mmoreka [IOK
IIpuMeHeHHne KPEMHUS U €T0
66 25,02 https://m.edsoo.ru/393cdacO

coenuHeHuil. CTEKI10, €ro noiayyeHue,

https://m.edsoo.ru/5823cefb




BUJBI CTCKJIA

bubnunoreka LIOK
67 Pemenue 3amay pa3sIMuHBIX THIIOB 27,02
AdLP https://m.eds00.ru/b624{801
68 CucreMaru3anus 1 00001IeHHE 3HAHUI 203 bubnunoreka LIOK
o TeMe "Hemeramibr" ’ https://m.edsoo.ru/6e864db5
69 KonrponsHas pabora o Teme 403 Bbu6muoteka [JOK
"Hemeramnbr" ’ https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yiabTaTOB KOHTPOJIbHOM 6.03 bubnnorexa [JOK
paboThI, KOPPEKLIU OLINOOK ’ https://m.eds00.ru/2b7¢9510
[TonoxeHne MeTaII0B B
[Tepunoanueckoii cuCTeMe XUMHUYECKHUX
bubmuoreka [IOK
71 aneMeHTOB. OCOOEHHOCTH CTPOCHUS 9,03
https://m.edsoo.ru/9839c16¢
AJICKTPOHHBIX 000JI0YEK aTOMOB
METAIIOB
OOmme (puznyecKue CBOMCTBA
72 MeTaJmo(I]; IIpumeneHnne MeTalIOB B 11,03 bubmotexa HOK
P ’ https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 CmaBsl MetasuioB. Kopposust 13.03 bubmuorexa [IOK
METaJJIOB ! https://m.edsoo.ru/42b872e3
bub6mmorexa [IOK
74 Pemrenue 3agad pa3iin4HbIX THIIOB 16,03
At p https://m.edsoo.ru/e3de37b6
OIEKTPOXUMHUYECKUHN PO HanpsDKSHUH
75 MeTaIIJI'I)OB Oomue cnoio%m n(I))n eHUS 18,03 Bubmiorexa OK
- ot v ’ https://m.edsoo.ru/94eb377a
METAIIOB
OOm1ast xapakTepucTHKa MeTayuioB 1A-
Ilepnommueckoii cucre
76 rpymmsl [leproandeckoit cucTeMbl 20,03 bubmuorexa [IOK

XMMHYECKHUX AieMeHTOB. HaTtpuii u
Kalui: moiay4yeHue, pusndeckue u

https://m.edsoo.ru/e12¢26b3




XHUMHUYCCKUC CBOﬁCTBa, IIPUMEHCHUC
IMPOCTHIX BCIICCTB U UX COGI[I/IHGHI/Iﬁ

O6mas xapakrepuctruka MetayioB ITA-

rpynmnsl [leproanueckoi cucTeMsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u

bub6nmoreka [IOK

77 . 23,03
KaJIBIIWI: TIoJTydeHue, Gu3ndeckue u https://m.edsoo.ru/7¢3e49c0
XMMHYECKHE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEUIECTB U UX COCTMHEHUN

73 JKécTkocTh BOMBI U CIOCOOEI €€ 25 03 bubnunoreka LIOK
YCTpaHEHUS ’ https://m.edsoo.ru/c74bfae9

79 AnroMuHUN: TIony4deHue, GU3NIEeCKHE U 2703 bubmmoreka [JOK
XMMHYECKHE CBOMCTBA, IPUMEHEHUE ’ https://m.edsoo.ru/0e79b266
AmdorepHbIe CBOWCTBA OKCHA U

20 TUAPOKCH/IA aTIOMHUHHS, 6 04 bu6nunorexa LIOK
TUIPOKCOKOMITIIEKCHI aIFIOMUHUS, UX ' https://m.edsoo.ru/5d12d318
MPUMEHEHUE

81 Pemenue 3aga4 pa3nuyHbIX TUIIOB 8,04
[IpakTuueckas padora Ne 7. Pemenue

82 3KCHEPUMEHTAJILHBIX 3a1a4 110 TEME 10,04 Bubmaorexa IIOK
. P | ’ https://m.edsoo.ru/27a4af43

Mertasibl TJIaBHBIX TOATPYIII

OO6m1ast XxapakTeprucTUKa METAIIJIOB

23 mo6ouHbIX moArpymni (b-rpyrm) 13.04 bubnuotexa [JOK
[Teproanueckoit CUCTEMbI XUMHUYECKHX ’ https://m.edsoo.ru/610d7431
9JIEMEHTOB
du3nyeckre 1 XUMHUUECKHE CBOIICTBA

84 XpoMa U ero COeINHEHNI, UX 15,04 Bubmuorexa IOK

P : ’ https://m.edso0.ru/991 1bef3

MIPUMEHEHUE

85 Baxneiiiive coeMHEHUs1 MapraHiia. 17,04 bubnunoreka LIOK




[Tepmanranat xkanus, ero
OKHCJIMTENbHBIE CBOMCTBA

dusnueckre U XUMUYECKHUE CBOMCTBA

https://m.edso0o.ru/039d69c8

bubnunoreka LIOK
86 Jkese3a U ero coenuHeHud. I[lonyduenune 17,04
A i hitps://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIIJIaBOB JKelie3a
dusnueckue U XUMUYSCKUE CBOMCTBA
87 MEIU U €€ COeqUHEHNI, UX 20,04 Bubmuorexa OK
’ ’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
dusnueckue U XUMUYECKHIE CBOMCTBA
28 IIMHKA ¥ €T0 COCAUHECHNM, NX 22,04 bu6nmorexa LIOK
IIpUMEHEHHE. | HIPOKCOKOMIIIIEKCHI ’ https://m.edsoo.ru/b1f2beal
LIUHKA
[IpaxTuueckas padora Ne 8. Pemenue
bu6nunorexa LIOK
89 AKCTIIEPUMEHTAIIbHBIX 3a71a4 110 TEME 24,04
: https://m.edsoo.ru/abe352ea
"MeTaibsl TOOOYHBIX OArpyHH"
bubnunorexa LIOK
90 Pemrenue 3amay pa3iInyHbBIX THIIOB 25.04
lad p https://m.edsoo.ru/a8b83d83
O00011IeHE U CUCTEMATH3AIUs
91 M3Y4EHHOT0 MaTepuaa o TeMe 27,04 Bubmuorexa LIOK
" ya " p ’ https://m.edsoo.ru/e91fe975
MeTtaminl
9 KonrtponsHas pabora no teme 2904 bubmuoreka [JOK
"Meramuipr" ’ https://m.edsoo.ru/83f63ea3
03 AHanu3 pe3yiabTaTOB KOHTPOJIbHOMN 4.05 bubmuoreka [JOK
paboTHI, KOPPEKITUS OMHNOOK ' https://m.edsoo.ru/9ebff2fd
Posne xumMuu B o0ecieueHnn
94 YCTOWYHBOTO Pa3BUTHS YEJIOBEUECTBA. 605 bubmuorexa [IOK

[TonsiTHE 0 HAYYHBIX METOAAX
HUCCIIENOBAHUS BEIIECTB

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




Hayunble mpuHIIUAIIBI OpraHU3aIUH
XMMHYECKOTO IMPOU3BOICTBA. bubnmnoreka HOK
95 1 8,05
[TpombIIITIEHHBIE CITOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
BaXKHEHUIIINX BEIIECTB
XHUMHYECKOE 3arpsi3sHEHUE
96 OK aroIeu cpeapl U ero 1 11,05 bubmaorexa LIOK
PYIOMeH cped ‘ https://m.eds00.ru/9f1 1bf51
MOCIEICTBUSA
97 XHUMHS ¥ 37J0POBbE YEIIOBEKA. 1 13.05 bubnunoreka LIOK
JlexapCTBEHHBIE CpEICTBA ’ https://m.edsoo.ru/a6552721
08 Xumus nuimy. Poins XxumMun B | 1505 bu6nmorexa LIOK
obecIieueHny MUILEBOH 0€30IIaCHOCTH ’ https://m.edsoo.ru/17b5bd2
99 Kocmernueckue u mapdromMepHbie 1 18.05 bubnnorexa [JOK
cpencrsa. beIToBas Xxumus ’ https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENLCTBE. BaykHenmue
100 CTPOUTEIILHBIE U KOHCTPYKIIMOHHBIC 1 20,05 bubmorexa HOK
P pyKH ' hitps://m.eds00.ru/61¢69003
MaTepuabl
XHUMHUS B CEIILCKOM XO3SICTBE. B LIOK
HOIHNOTEKA
101 Oprannyeckue epai e 1 22,05
PTAHHICCKHE H MUHCPATIHHAT https://m.edsoo.ru/fd39587d
ynoopeHus
102 CucreMmaruzanys 1 0000IIeHEe 3HAHUI 1 25 05 bubnunorexa LIOK
0 TEME ’ https://m.eds00.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

1

1.1

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECCKHX 3HaHPII>1, KOTOpas BKIKOYACT:

OCHOBOIOJIAralolue MOHATUS (XUMHYECKHHM AJIEMEHT, aTOM, H30TOIIbI,
3JEKTpOHHAas 000JI0UKa aToMa, §-, p-, d-2JIEKTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aTroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHYECKass CBS3b (G- W T-CBA3b, KpaTHbIE CBSI3U), THOpUIAM3AIMS
aTOMHBIX oOpOuTasnell, KpUCTaJUIMuecKas peumeéTKa, MOJb, MOJSpHas
Macca, MOJSpHbIH 00BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMUCIIEPCHBIE CHUCTEMBI), KPUCTAIIOTUAPATHI, YIIIEPOIHBIN
ckesner, (yHKIMOHAJbHAsl TPYIMIa, paguKal, HU30MEpbl, CTPYKTypHas
dopmyna,  um3zomepus  (CTpYKTypHas,  TeoMmeTpuueckas  (uuc-,
TPAaHCU30MEPHSI), TOMOJOTUYECKUI psA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHCIIOPOJ- M a30TCOJEpIKAIIUE COCTUHEHHS, OMOJIOTHYEeCKH aKTHUBHBIE
BellecTBa (yriaeBoIbl, KUPBI, OETKKU), MOHOMED, TOTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCUHEHMS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX PpeaKUUid (OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE, HK30- U
SHIOTEPMHUECKHE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTEepPOreHHBIE,
o0OpaTuMble U HEOOpaTHUMBbIE), PACTBOP, HJIEKTPOJIUTHI, HEITEKTPOIMTHI,
ANEKTPOIIUTUYECKAsT AUCCOLUAIINS, CTETIEHb JIUCCOLMALNN, OKUCIIUTEND,
BOCCTAaHOBUTENb, JJEKTPOJIM3, CKOPOCTb XUMHUYECKOW peaxiuu,

XHUMHUYCCKOC paBHOBeCI/Ie)

1.2

1.3

TEOPUH U 3aKOHBI (TEOPUS XMMHYECKOTO CTPOCHUS OpPraHUYECKUX
Bemects A.M. bytnepoBa, Teopus 3JIEKTPOIUTHUECKON IUCCOLMALUU,
[Tepuoanueckuii 3axkon .M. MenneneeBa, 3aKOH COXpaHEHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUU SI3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIEKAIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTA U CHUCTEMHOCTHU
XAMHYECKUX SBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIDHOM U HAAMOJICKYJIAPHOM YPOBHAX

NpEACTaBJICHUA ) MCXaHUu3Max XHUMHUYCCKUX peaKHI/Iﬁ .

TEPMOANHAMHUYCCKUX n KHHETHYCCKHUX 3aKOHOMCPHOCTAX nux




MMPOTCKAHUSA, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTCMAX

1.4

(aKTOJIOTMYECKUE CBEIEHHUA O CBOMCTBaX, COCTaBe, IOJIYYEHUU W
0€30IaCHOM  HCIIOJIb30BAaHUHM  BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M MPAKTHYECKOW JESTEIHHOCTH

YCJI0BCKa

L.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XUMUYECKOTO MPOM3BOJCTBA (Ha IpUMepe
IPOM3BOACTBA CEPHOW KHCIOTH, aMMMakKa, METaHOoJa, IepepaboTKu
HedTH)

CchopMupOBaHHOCTh YMEHUH BBISBIISATD:

XapaKTCPHbIC IIPU3HAKK W  B3aWMOCBA3b  H3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IIPpHU OIIMCAHUKW CTPOCHHUA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBPALICHUN

2.2

3.1

B3aHMOCBS3b XHMHUYCCKUX 3HAHUUA C MOHATHUSIMH H npeaACTaBJICHUAMU
APpyrux mnpeamMeToB IAJist 0osiee OCO3HAHHOIO MOHHMMAHHSA M OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA
Cq)OpMI/IpOBaHHOCTL YMCHUS UCITIOJIB30BATh!:

HAaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCIKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpPIKJIZlI[HOfI XMMHUU W TpPHUBUAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAINUXCA K HN3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUXx H

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XUMHAYECKYI0 CHMBOJIHMKY JUISI COCTAaBICHHS (OPMYII HEOPraHUYECKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPIraHUYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATE!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUU JUIs KITacCU(PUKAIIK N3yJaeMbIX XUMUYECKUX OOBbEKTOB

OPraHnv4eCKrUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH TS KJIacCU(DUKAIIMU U3ydaeMbIX XUMUYECKUX 0OBEKTOB
M0 pa3NMYHBIM TPHU3HAKaM (YUCITYy U COCTaBy PEarupyIONIMX BEIIECTB,
TEIIOBOMY  3(PQEKTy peakiy, W3MEHEHUIO CTENEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I peaknuuu, y49aCTuro KaTaJm3aTopa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPH30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSIHUHM) W HOHOB
XUMHUYECKUX 37eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeHeneeBa U UX BaJ€HTHBIE BO3MOXKHOCTH, UCTIONB3Ys TOHATHUSA S-, p-,

d-31eKTpOHHBIE OpOUTAIN, SDHEPTETUYECKUE YPOBHU




ChopMupoBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0pa3yeMbIX MU COCTUHEHUH IO

MepuoaM U rpymmam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHSI XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUi MOCPEICTBOM COCTABIICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHUS peakuii HOHHOTO 0OMEeHa, YYUTHIBAs YCIOBUSA, IPU KOTOPBIX
3TH PEeaKlUu UIAYT JO KOHIIA

peakuuii TUAPONN3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TIOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COGI[I/IHCHI/Iﬁ OT KpaTHOCTH MW THUIIA
KOBaJICHTHOH CBS3H (G- n TE-CBH3I/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
4TOMOB B MOJICKYJIAX, a@ TAKKEC OT 0COOEHHOCTEH pealin3anu pa3JInIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKIUN

XapaKTCPHbIC XHMUUYCCKHC CBOMCTBA BCIICCTB COOTBECTCTBYIOUIMMU

SKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKLUI

CdopmMupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTAaB M BaKHEHIINe
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KjaccaM H
IpymnmamM COeIUHEHUH (IIPOCThIe BEIIECTBA, OKCUBI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE IUPHI, CIUPTHL, (HEHOIIBI, AJIbJETHIbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE A(QUPHI, KHUPBIL, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl MO0 XUMHUYECKUM
dbopmynaM W ypaBHEHHSM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM
(bU3NYECKUX BETUYNH:

Macchl (00b€Ma, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 UCXOJIHBIX BEIIECTB JaHO B BHJIE PACTBOPA C ONPEAEIEHHON MacCOBOU
J0JIel pacTBOPEHHOTO BEILIECTBA WM AAHO B U30BITKE (MMEET IPUMECH )

MaccoBOW WJIM 0OBbEMHOM 10JIH, BBIX0/1a IPOAYKTA PEAKIIUU

TETI0BOTO 3 (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

0 HAXOXKJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA




11

12

Bnanenue cucteMoil 3HaHHMM O METOJAX HAYYHOTO MO3HAHHS SIBICHUU
MIPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS MPU SKCIEPUMEHTATIBLHOM MCCIIEAOBAaHUM BELIECTB W JUIS
OOBSCHEHHSI XHUMHUYCCKHUX SBJIICHUM, HMMEIOIIMX MECTO B IIPHUPOJIE,

HpaKTquCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGHHQBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE YMEHHUSI NPUMEHATh (MCIOIb30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaxX BEIIECTB Ul AKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IMPOTEKAHUS XHMHUYECKUX
peaKuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CUCTEMHbIE XUMHMUYECKHE 3HAHUS U1 OOBSICHEHUS U INPOrHO3HMPOBAHMS
SIBICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MPUPOLY; MAJs IPHUHATUSA

I'paMOTHBIX peH_IeHI/Iﬁ HpO6J’I€M B CUTYyallusX, CBA3AHHBIX C XUMHEH

13

CpopMHUpOBAaHHOCTh YMEHHS IUIAHUPOBATH U MPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyUCHHE W HW3YYCHUE CBOWCTB HEOPraHMYECKHX |
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU  YIJIICBOIAOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpalieHuss ¢  BellecTBAaMH H  J1a0OpaTOPHBIM
obopynoBanueM; (GOpMYIUPOBATH IIEJIM HCCIICOBAHUS; TPEACTABIIATH B
pasnu4HON (opme pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATH U

OLCHUBATDL UX NOCTOBCPHOCTD

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€JIE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMAIIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCoBOM MH(poOpMaluH, ceTb IHTepHeT 1
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U KCIIOJIb30BaThb B COOTBETCTBUU C IIOCTABICHHOMN

yueOHOIl 3aaueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLIEHUBaTh HH(MOPMAIMIO C TO3WIMKA HKOJOTHYECKOW Oe30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOMN JESTEIILHOCTH YENIOBEKa,
CBSI3aHHOW C TIepepabOTKOM BELIECTB; CHOPMHUPOBAHHOCTH yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  JKUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHUMAas CMBICI TIOKa3aTels MpeneIbHOU
JOMYCTUMOW KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIICHUS ¥ IPEJOTBPAILICHUS] UX BPEAHOTO BO3ICUCTBUS HA OPTaHU3M

YCJIOBCKa




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
1O XUMHNH

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

1.1

Crpoenue BemectBa. CoBpeMeHHass MoJieNb CTpoeHusi atoMa. Pacmpenenenue
JIEKTPOHOB 110 SHEpreTHYeckuM ypoBHsM. Kiaccupukanus XuMHUECKUX
ameMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPTeTUIECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXAEHHOE COCTOSHUS aTOMOB. OJIEKTPOHHAas

KoH(uUrypaius aroma. BarieHTHbIE 2JIEKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux dnaeMeHtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.MI. MenneneeBa. [lpuuunsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB M HMX COCIMHEHUU I10
MepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[I/IHGHI/Iﬁ, BBICHIUX OKCUIA0B U TUAPOKCUIOB

1.3

BanentHocts. DnekTpooTpuniateabHOCTh. CTENEHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBsa3u (KOBaJeHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOIHAS)
1 MexaHu3MbI e€ oOpa3zoBaHus. MexxMoeKysipHbIe B3auMoeiicTBus. BemecTsa
MOJIEKYJIIPHOIO M HEMOJIEKYJSIPHOIO CTPOEHMS. THIBl KPUCTAUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pelETKI

XumMuueckas peaKnusi. Knaccmbnxauml XUMHUYCCKUX peaKI_II/Iﬁ B

HEOPraHMYECKON ¥ OpraHM4ecKoi XUMHUU. 3aKOH COXPAHEHMsI MACcChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBsie A3 (eKTh XUMUYECKUX peakiuil. TepMoxumuueckue ypaBHEHUs

1.8

OObpatumble peakuuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIOLIUME Ha

COCTOsIHUE XUMHUYeCKOro pasHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

OnexTponutnueckas auccoruanus. CuiibHble U cinalble anekTponutbl. Cpena
BOJHBIX PACTBOPOB BEIECTB: KHCIasi, HEWUTpaibHas, IienouyHas. CTeneHb
aucconuanuy. Peakiimym HOHHOro oOMeHa

I'unponus coneiti. Monnoe mpousBeneHue BoAbl. Bogopoausiii mokazatens (pH)
pacTtBopa

CriocoObl BEIpaKEeHHs KOHIIEHTPALUU PACTBOPOB: MAacCOBasi JA0JIsS paCTBOPEHHOTO
BELIECTBa, MOJIApHAas KOHILEHTpauus. HacelllleHHble ¥ HEHachIILEHHbIE

pacTBOPBI, pacCTBOPUMOCTh. Kpucrammoruaparst

1.12

OKHCIUTENTEHO-BOCCTAHOBUTENIbHBIC peakiiud. [loBegeHne BEIMIECTB B cpenax C

pa3HbIM 3HaueHHeM pH. MeToapl 2eKTpoHHOTO OanaHca




1.13

DNEeKTPOIN3 PaCTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHeHuil. Homenknarypa HeopraHm4ecKux

BEILIECTB

22

23

24

XUMUYECKHUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATpUMl, Kanuil, KaJabLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) U HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yrimepomsa W KpEeMHHsS) M HX  COSAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICKAITUX K PA3ITHUHBIM

KJj1accaM

2.5

###Par#H#H# nenTudukanms HeopraHmyecknx coeanHeHmnii. KauectBeHHbie

PCaKky Ha HECOPraHNMYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPTraHNUYECKOM XUMUU

3.1

OCHOBHBIE TIOJIOKEHHUSI TEOPHUH XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YriuepoaHblii CKeJIeT OPraHu4YeCKOW MOJIEKYJIBI.
KpatHocTh XuMHMUECKON CBSI3U. S- M P-CBS3U. sp3-, sp2-, sp-THOpUAMU3AINU
opOuTaneii aTOMOB yriiepoa. 3aBUCUMOCTb CBOMCTB BEIECTB OT XHMHUYECKOTO

cTpoeHus Mosekyi. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[lonsatne o  ¢yHkumoHampHOW  rpynme.  OpueHTannoHHbIE — 3(PQEKTHI

3aMECTUTEIEN

33

34

3.5

[IpencraBnenne o knaccuuKauu OpraHuyeckux BemecTB. HomeHkmnatypa
OpraHMYECKUX COEIWHEHUN (CHUCTeMaThyecKkas) W TpUBUAIbHBIC Ha3BaHUS

BaYKHEHIITHX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNYCCKUX BCHICCTB

CBO6OI[HOpaI[I/IKaJ'IBHBII\;I M HOHHBIA MEXaHHU3MbI pCaKkIuu. Ilonstue o

HykJieopuie u snexrpoduie. [Ipasuio MapkoBHukoBa. [IpaBuso 3aiinieBa

Ankanbl. XMMHUYECKUE CBOWCTBA AJIKAHOB: rajJOT€HUPOBAHUE, JETHIPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. [lukmoankanel. Chenuduka CBOWCTB IUKIOAJIKAHOB C  MaJlbIM

pasMEpoOM LUKIIA. Peakmun MMPUCOCANHCHUS U PAOIUKAJIBHOT'O 3aMCIICHUS

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMH MPUCOSAMHEHUS (TajJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHNUE, TUIApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anuu. [IpoMblnieHHbIe ¥ Ta0OpPAaTOPHBIE CIIOCOOBI  MONYyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUCHOB: pCakiuu MNpPHUCOCIUHCHUA

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mnojumepusauuu. [lomyuenue




AJIKaAUCHOB

3.8

3.9

3.10

3.11

AnkuHbl. XMMUYECKHE CBOMCTBA: PEAKIIMU MPUCOSANHEHUsS (TajJoreHupOBaHUE,
THAPUPOBAHUE, TUIpATAIUs, TUIPOTAIOTEHUPOBAHUE) KaK CIIOCO0 TONy4YeHUS
MIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTUJIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOT'O IJIAMEHH ISl CBAPKH U PE3KU

MCETaJIJIOB. HpI/IMeHeHI/IC allCTHUJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: peakUUH  AJNEKTPOPUIBHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropernsi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
Oco0eHHOCTH XMMHMYECKHUX CBOMCTB crupona. [lomumepusauust cTupona.

Crioco05b1 IOJIYYCHHUA U IPUMEHCHUEC apOMATUUYCCKUX YTJIIEBOJOPOAOB

Crouptel. IlpenenbHble  OJHOATOMHBIE CHUPTHL. XHMMHYECKHE CBOMCTBA:
B3aMMOJICIICTBME €  HaTpUeM KaK CIOCO0  YCTaHOBJICHHSI — HAJIMYUS
THJIPOKCOTPYIIIBI, €  TaJOreHOBOJOPOJAMH  KaK  CIIOCOO0  TMOJy4eHUs
pacTBOpUTEIICH, BHYTPU- U MEKMOJICKYJISIpHAS AeTuapaTaius. Peakius ropenus.
[Tonydyenue »sTaHoNa: peakuuss OpPOKEHHS TIIOKO3bl, TUApATAIUS STHIICHA.
OTWICHIJIMKOJIb W TJULEPUH KaK MPEICTaBUTEIN MPEAeIbHBIX MHOTOATOMHBIX

CIIUPTOB

@®enon. Xumuueckue cBoiicTBa (eHosia (peakuuu € HaTpueM, T'HIAPOKCHIIOM

Hatpus, Opomom). [lonyuenue penona

3.12

3.13

3.14

Anpaerunpl. XUMHUYECKHUE CBOMCTBA MPEACIBbHBIX albJCTHIOB: THAPUPOBAHMUE;
KAueCTBEHHBIC PEAKIIMM HAa KapOOHWIBHYIO TpYINIy (peakius «cepeOpsHOTo
3epkanay, B3aumoeiicteue ¢ ruapokcuaom meau (II). IlomyueHue mpenenbHBIX
aNbJETUIOB: OKHUCJIEHUE CIHMPTOB, THUJpaTalus aneTuieHa. AILIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHoct pC€aKkun OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[lonydyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHUE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albJAETUI0B. Bpicliue mpeneibHble U

HeTpee/IbHbIe KapOOHOBBIE KHCIIOTHI

Cnoxuble »pupel u kupbl. CHnocoObl MOMYyYEHHS CIOXKHBIX A(PHUPOB.
Obpatumocth peakuuu sTepuduxanuu. IlpuMeHeHne CIoOXHBIX 3(PUPOB B
MUIIEBOW M TNapQroMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CIIOKHbIE 3(UpbI
IJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XMMHUYECKHE CBONCTBA >KHPOB:
THJIpUPOBaHUE, OKHUCIIEHUE. [MIponu3, WM OMBUIEHHE, >KUPOB Kak CIOCO0
MIPOMBIIIJIEHHOTO TOJTY4YE€HUs COJEeM BBICHIMX KapOOHOBBIX KHCIOT. Mblna Kak

COJIM BBICHIHNX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKHE CBOMCTBA TIJIFOKO3BL: pEAaKIMM C YYaCTUEM CIUPTOBBIX U




3.16

3.17

aJIBJICTUAHOM TPYII M MOJIOUYHOKHCIOe OposkeHue. [IpuMeHeHHe TioKo3bl, €€
3HAQ4YCHUE B JKU3HEACATEIBbHOCTH OpraHusma. Jucaxapuasl: caxapo3a, MajabTo3a.
BoccranaBnuBaomyue M HEBOCCTaHABJIMBAIOIIME —aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuael: kpaxmail, riukoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmaja, IJIMKOTreéHa W Le/UIoo3bl. (PU3M4YecKue CBOMCTBA KpaxMmana u
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMana: TIHMAPOJIU3, KadyeCTBEHHAs
peakuus ¢ MOAOM. XMMUYECKUE CBOMCTBA ILICJUIHOJIO3bI: THMAPOJIU3, NOJIYYCHHE
3¢upoB uemwIono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

alleTaTHBIN 1IENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKLUU C BOJOM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUH Kak MPEACTaBUTENIb apOMATHUYECKHX aMHUHOB.
XUMHUYECKUE CBOWCTBA AHWIMHA: B3aUMOJICHCTBUE C KHCIOTaMH, OpOMHOMN
BOJOM, okwucieHue. I[lonyyeHue aMUMHOB aJKWJIMPOBAaHUEM aMMHUaKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMUHOKUCIOTBL U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AaMHUHOKHCIIOTBHI, OOpasymomue Oenku. XUMHUYEeCKHue
CBOMCTBa OEJIKOB: TMAPOJIN3, JEHATYpalUs, KaYeCTBEHHbIC (LIBETHBIC) PEaKIIUU

Ha OenKu

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTh CBOWCTB IOJIMMEPOB OT
cTpoeHus: MouieKyld. OCHOBHBIE CIIOCOOBI TOTYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMepU3alui U MoJduKoHaeHcanun. Knaccudukanus

BOJIOKOH

##Par#H# nenTudukanns opraHMuecKux coeJuHeHn. Pemenue

OKCIICPUMCHTAJIbHBIX 3a/la4 Ha paCliO3HaBaHWEC OPraHNYCCKNX BCIICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNUYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

Xumus B moBcenHeBHOM xu3Hu. [IpaBuna Ge3zomacHOM paboOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCIICCTBAMH, CPECACTBAMU OBITOBOI XUMHUH

4.2

43

4.4

XUMHUS U 300pOBbE. XUMUS B MEAUIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XUMHS M JHEpPreTUuka: MPUPOIHBIA M TOMYTHBIA He(TAHOIM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
VCTOYHUKH YTIIEBOIOPO/IOB)

XuMUA W JKOJOTUsl. XUMHUYECKOE 3arpA3HEHHE OKPYKAIoLIEeW Cpellbl U €ro
nocnencteus. Oxpana ruapocdepsl, MOUYBbI, arMocdepsl, HIopsl U GayHBl OT
XUMHUYECKOTro 3arpsisHeHus. [Ipobrmema OTXOJOB M MOOOYHBIX MPOTYKTOB.

AJ'ILTepHaTI/IBHBIC HUCTOYHHUKU SHECPTUU

O6IJ_II/IC MNPpEACTABJICHUA O MPOMBIINIICHHBIX criocobax MOJIYYCHHUA XHUMUYCCKHX




5.1

BelecTB (Ha TpUMEpe MPOU3BOJICTBA aMMHaKa, CEPHOW KUCIOThI). UEpHas u
uBerHas  metayuryprusi.  CTEKJI0 WM CWIMKaTHas  IPOMBIIUICHHOCTb.
[IpombiiienHass ~ opranumyeckas  xumusa.  CeIpp€  WjId  OpPraHUYECKOU

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

###Par###PacuéTbl Macchl BelIeCTBa WM 00bEMA Ta30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAaCCE I 00BbEMY OJJHOTO U3 YYACTBYIOIIUX B PEAKLIUU

BCIICCTB

5.2

###Par##H#Pacuérel TeruioBoro s pexra peakuu

5.3

###Par##HPacuéTbl 00bEMHBIX OTHOIIECHUH Ia30B MPU XUMUYECKUX PEAKIIHIX

54

###Par##PacuéTel Maccel (00BEMa, KOJTMYECTBA BEIIECTBA) IPOIYKTOB

pC€aKluu, €CJIM OAHO U3 BCHICCTB JaHO B H30BITKE (I/IMCCT HpI/IMeCI/I)

5.5

###Par###PacuéTbl MacCcOBOM WM 0OBEMHOM JT0JIM BHIX0/1a IPOAYKTA PEAKIIUU

OT TCOPCTUYCCKHU BO3MOKHOI'O

5.6

5.7

5.8

###Par##PacuéTel Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) IPOAYKTA PEAKIUH,
€CJIM OJJTHO U3 BELIECTB JaHO B BUJE pacTBOpA C ONPEAEIEHHON MaCCOBOM JoJen
PacTBOPEHHOTO BEILIECTBA

###Par###Pacy€Thl C UCIIOIB30BaHUEM MOHATUN «MACCOBas JOJIs», «MOJISIpHAs
KOHUEHTPALH», «PACTBOPUMOCTbY

###Par#H#HaxoxaeHne MoIeKyasipHOr (hOpMYIIbI OPraHUYECKOTO BEIECTBA 10
€ro INIOTHOCTH U MacCOBBIM JIOJISIM AJIEMEHTOB, BXOJSIINX B €r0 COCTaB, HJIH 10

MIPOYKTaM CTOPaHHUS




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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