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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpefaHEero oOmiero oOpa3oBaHHS
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHOI 00pa3oBaTeIbHON POTrpaMMBbl CpeaHero o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepaniy, PpeaTU3yIOMUX OCHOBHBIE 00pa3oBaTelbHBIC MPOTPAMMBI, U
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusli BocnuTaHus B Poccuiickoit
deneparun Ha niepuo 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUs 3aHUMAaeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpazoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealumzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npo@uibHOrO0 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJlanTaiyuy UX K OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU B COLIUYME, a TAKKe IS
POJIOJDKEHU O0Oy4YeHHUs B OpraHu3anusix npodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» MOIydaeT
NOAPOOHYI0  WHTEPHPETAMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralolUMU
nonoxkeHusimu I'OC COO o B3auMOOOYCIOBIEHHOCTH ILIEJIEH, ColepkKaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIINH:

e HMH(QOPMALMOHHO-METOJIUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
NOJIy4YeHUE NPEACTAaBICHUS O LEeNAX, COAEpX aHuW, OOIIed cTpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHU3alMOHHO-TIJIAHUPYIOLIAs, KOTopas npeaycMaTpuBaeT
OTpeNIeJICHHE: TPUHIUIIOB CTPYKTYPUPOBAHMUS U TIOCJIEAOBATEIBLHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; MOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEILHON OCHOBBI
KOHTPOJISI M OLIEHKH O0pa30BaTENIbHBIX JOCTHIXKEHUM OOyYaloIIMXCs B
paMKax WTOTOBOM arrectanud B (OpMe EIUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3YUYECHUST XUMUU:



e YCTaHaBIMBAaET MHBAPHAHTHOE MPEIMETHOE COJIep)KaHue, 00sf3aTeabHOe
JUIS W3y4YeHUsT B paMKaxX OTHAEIbHBIX Mpoduieii, mnpegycMaTpuBaeT
pacrmpesiefieHie W CTPYKTYpPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAéT NPUMEPHOE pacHpeleleHUE Y4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HU3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JaéT METOIMYECKYIO MHTEPIPETAIUIO IIeJIeH U 3a/1ay U3yUYeHHs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COJAEPKATEIBHOM XapaKTepUCTUKHU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOMN
MpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TaKXKe C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNA  OOydYarolmerocs IO OCBOCHHIO
COJZIEpKaHus IpeIMeTa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUU NPETyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOM MpOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COAEp)KaHUs Y4eOHOro mpeameTa
«XUMHA» OCTa€TCsl BO3MOXKHOCTh BBIOOpa €ro BapHaTUBHON COCTABIISAIOILEH,
KOTOpasi JOJDKHA OIpPENEsThCsl B COOTBETCTBUU C HAINPABICHUEM KOHKPETHOTO
npoduiis 00yyeHusl.

B cootBercTtBUM ¢ KoHUentyadbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEHW B cuUCTeME
nuddepeHIUpoBaHHOTO OOY4YEeHHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHSI Ha YPOBHE YIIIyONEHHOTO W3yYEHHs HAmpaBlieH Ha peaTu3aluio
IPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  3TalloM  MOJYYEHHS]  XHUMHUYECKOIO
oOpa3oBaHMsI B paMKaxX MW3Y4YEHHUsS CHELHMAIBHBIX €CTECTBEHHO-HAyYHBIX U
XUMHYECKHUX JUCIUIUIMH B By3aX W OPTaHU3AIMIX CPETHETO MPO(eCcCCHOHATBHOTO
oOpa3zoBanus. B 3Toll cBsA3M H3yueHHe mpeameTa «XHUMHs» OPHUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIIIyOJeHHE TEOpEeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYAIONINUXCS, BEIOPABIIUX OMPENeIEHHBIA MPOhUITh
oOy4eHus1, B TOM YHCIIE C TIEPCIIEKTUBON MOCIEAYIONIETO TOTYyYEHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusx npodeccruonansHoT0 00pasoBanus. Hapsmy ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miuaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa3oBaTEbHOM MPOTpaMMBbl CpeAHEro oOIIero o0pa3oBaHUS
U3y4eHHE TMpeaMeTa «XUMUsS» OpPUEHTHPOBAHO TakKe Ha pelIeHHne 3aaady



BOCIHUTAHUSA U COLHMANBHOIO Pa3BUTHS OOydarommxcs, Ha (OpMHUpPOBAHUE Yy HHUX
OOIIEMHTEIUIEKTYaIbHBIX YMEHUN, YMEHUH palMOHaIU3alluu y4eOHOro Tpyaa |
O0OOIIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONIMX  MEXKIUCIUILIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocTaBngomuMu npeaMera «XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIIAIOTCSA YIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [lpu onpeneneHuu Moaxo/10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COJAEp>KaHUA STUX KYypCOB B MpPOrpaMMe MO XUMHUHU 332 OCHOBY
npuHAThl nosioxkeHus PI'OC COO o paznuuusax 0a30BOTO W yriyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEAMETA.

OcHoBy cojepxkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpraHWYeCcKass XHUMHS» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yUEHHs IpeaMera. JDTa CUCTEMa
3HAHMM MOJy4aeT ONpEeNeiIEHHOE TEOPETHUECKOE [ONOJHEHHUE, IO3BOJISIOIIEE
OCO3HAHHO OCBOWUTh CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE M3y4eHMs MpeaMera oOecreyeHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEIHUYEHUS O0bEMAa 3HAHUH O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COEAMHEHUN HAa OCHOBE PACIIMPEHUS U YIiIyOJIeHUs
IPEJCTaBICHUA O CTPOEHUM BEIIECTBA, XMMHUUYECKOM CBA3M U 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEAKIINA, PACCMAaTPUBAEMBIX C TOUKH 3PECHUS XUMHUECKON KUHETHKHU
U TepMoaMHamMuKH. WM3ydeHme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyerci  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX NMPEACTABICHUSAX O CTPOCHUU aTOMa. XUMUYECKasl CBSI3b
OOBSACHSAETCS C TOYKU 3PEHUSI IHEPreTUYECKUX U3MEHEHUN Npu €€ 00pa3oBaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MeXaHU3MOB e€ oOpas3oBaHus. M3yuenue
TUIIOB ~ peakuud  JomojHseTcs  (GopMupoBaHMEM  MpeACTaBiICHUM 00
AIEKTPOXUMHUYECKUX IpoIeccax M 3IEKTPOJIU3E PACILIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoidl XMMHUU MNPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COCIIMHEHUN ynemnseTcs 0co0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX M MEXaHHU3MaX PEaKIIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHH
yrayOJaE€HHOTO YPOBHS M3YUYEHUS JJI KJIACCOB ONpeAenEHHOro npodus (TJiaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep JOINOJHEHWH K oOmeil cucreme
IpEeIMETHBIX 3HAHMI) OKA3bIBAIOT BIMSHHE CMEXHbIe peaMeThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa JJis KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis OOJbIIOe
3HaueHHUEe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpelMeTa B JaHHOM Ccllyyae akLEeHT OyJeT ciaenaH Ha OOLIHOCTH
METOJIOB TIO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHAsE Teopusl (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMs B COAEpKaHMM IMpeaMeTa ISl KIACCOB XUMHKO-
Ounonornyeckoro npoduist OONbIINNA yAENbHBIA Bec OyleT MMETh OpraHuyeckKas
xumusi. B »3TOM ciiydae mpemocTaBisieTCss  BO3MOXKHOCTH st Oosee
OOCTOATETPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBbI, B COCTaB KOTOPOW BXOJAT, K MPUMEPY, TaKue
CTPYKTYpPHBbIE€ KOMIIOHEHTBI, KaK JUIUABL, OCJIKH, YTIEBOAbI, HYKIECHHOBBIC
KUCJIOTBI U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEACTABUTEINIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIIy>)KAT OCHOBOM Ui HW3y4YEHMS
CYILITHOCTH Mpo1eccoB (OTOCUHTE3A, IbIXaHUs], TUILEBAPEHUS.

B mumane ¢dopmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHS
OOLIEHAYYHBIX METOJOB MO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHBIX
3HAaHWN HM3y4eHHE NpenMera «XHUMHUsD Ha YriIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBSI3SIX C Y4E€OHBIMH MpeIMETaMU, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydenun ydyeOHOro mnpeamera «XUMUS» Ha YIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHEro obiiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPAKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3a7auu Ha YIIIYyOJIEHHOM YPOBHE U3YUYEHHUsS IMIpeAMeTa MpeJroiaraet
pean3alnIo TAKUX LEJIeH, KaK:

e (opmMupoBaHME TpPENCTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M IMO3HABAEMOCTH SIBJIEHUM MPUPOJIBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poid B oOecreyeHUuu
YCTOMYMBOIO  pPa3BUTHS  YEJIOBEYECTBA: B  pEHIEHHMH  Ipolsem
HKOJIOTHYECKOM, PHEPTreTUYECKON M MHINEeBOM 0E€30MacHOCTH, B Pa3BUTHH
MEIMLUMHBI, CO3JaHUU HOBBIX MaT€pHUAIOB, HOBbIX UICTOYHUKOB SHEPTUH, B
o0ecleyeHnn palroHaIbHOTO MPUPOIONOIb30BaHUs, B (HOPMHPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJIbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTHMYECKU
00OCHOBaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpeLie;

e OCBOCHHME CHUCTEMBbl 3HAHMM, JIEKAIMX B OCHOBE XHUMHYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA: (PyHIaAMEHTAIbHBIX
MOHATUH, 3aKOHOB M TEOPUM XHMHUHU, COBPEMEHHBIX IPEACTABICHUU O
CTPOEHHM BEIIECTBA HA pPAa3HbBIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKUUN, O



XMMHYECKOM PaBHOBECHH, PACTBOPAX U AUCIEPCHBIX CUCTEMAaX, 00 00mux
HAy4YHBIX PUHLHUIAX XUMHUYECKOT0 MPOU3BO/ICTBA;

(dopMupoBaHue y oOyuarommxcs OCO3HaHHOTO OHUMAaHUs
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKUX 3HAHUN i1 OOBSICHEHUS
KITIOYEBBIX HJAEH U MPOOJeM COBPEMEHHON XHWMHUH, IJISI OOBSICHEHUSA W
IPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIHUX €CTECTBEHHO-HAYUHYIO MPUPOLY;
I'PaMOTHOTI'O PEIIEHUs MPOOJIEM, CBI3aHHBIX C XUMUEH, MPOTHO3UPOBAHNUS,
aHaJIM3a U OLICHKH C TIO3ULMH 9KOJIOTMYECKON O€30MMaCHOCTH MOCIIEICTBUI
OBITOBOMI M MPOU3BOACTBEHHOMN JE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMHYECKUM  TPOU3BOJCTBOM, HCIOJb30BAaHUEM U  MepepaboTKOi
BEIIECTB;

yriayOJleHHe  OpelICTaBICHMH O  HAyuyHbIX  METoJax  IO3HaHMS,
HEOOXOAUMBIX JUIsl MPUOOPETEHUS YMEHUW OpPUEHTUPOBATHCS B MUPE
BEUIECTB U OOBACHEHUS XUMHYECKHX SBJICHUH, HMEIOLUIMX MECTO B
IPUPOJE, B MPAKTUYECKON EATEIBHOCTH U IIOBCEIHEBHOM JKU3HM.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBbl CPEIHEro oOuiero oOpa3zoBaHUs NpPH U3YYEHUU
npeaMera  «XuMUS» Ha  YIUIyOJEHHOM  ypoBHE OCOOYH0  aKTyaJbHOCTb
IpUOOPETAIOT TaKUeE 1NN U 331a4H, KakK:

BOCIIUTAaHWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHHM TPUPOJIBI,
YBOXEHUS K TIPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHYCCKUX U
MPUKIAJAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKH,

pa3BUTHE MOTHBAIMM K OOYYEHUIO W TMO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWIO  HAa  OCHOBE  YCBOCHHUSA
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATEIHHBIX MHTEPECOB, MHTCIUIEKTYAIbHBIX M TBOPUYCCKUX
criocoOHOCTEeW oOyuaromuxcsi, (QopMHUpOBaHUE Y HUX CO3HATEIHHOTO
OTHOIIEHUSI K CamMoOOpa30oBaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMHpoBaHHEe yYMEHUN M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYPbhI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

OO1ee 9nciIo 9acoB, MPEAYCMOTPEHHBIX IS M3YUCHHUS XUMHUU HA YTIyOJICHHOM
YpOBHE CpeaHero obmiero oopazoBaHusi, cocrabisier 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezeno), B 11 kimacce — 102 ygaca (3 yaca B HeJeIo).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYCHHWE OPraHUYECKOM XHMMHUH, MPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COEAMHEHUII.

DNEeKTPOHHOE CTPOEHUE aroma Yriepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepoja. XHMHYECKas CBS3b B
OPTraHMYECKUX COCIUHCHMSIX. [HWIBI THOpWUAW3AMA aTOMHBIX OpOHTaNeH
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBIA U JIOHOPHO-
aKLenTopHbd). TUNbl NEepeKpbIBaHUS aTOMHBIX OpOUTanel, G- U T-CBS3W.
OpunHapHasi, 1BOHAas U TpoWHas cBsi3b. CrocoObI pa3pbiBa CBSI3€H B MOJIEKYJIaX
oprannueckux BemiecTB. [loHsTHEe O cBOOOAHOM paaukane, Hykiaeopuiae u
anexTpodue.

Teopust crTpoeHuss opraHnueckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE TIPE/ICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOCHUS
OpraHUYeCKUX COEOUHEHUH. MoJeKyasipHble W  CTPYKTYpHBIE  (POPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpalIEHHAs,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DOnekTpoHHbIe 3PPEKTHI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
Y ME30MEPHBIN 3PPEKTHI).

[IpencraBnenne o kinaccupukamu OpraHuyeckux BeriecTB. [loHaTtue o
dbynkunonansHoOM rpymnme. ['omomnorus. ['omonornueckue psaasl. CucreMaTuyeckast
HOMeHKJIaTypa opranndeckux coenuHeHuid (IUPAC) m TpuBmandbHBIC Ha3BaHUSA
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobenHocT U Kiaccuukanus OpraHuyeckux peakuuid. OKHUCIUTETHHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJICHHE C O00pa3laMy OpPraHMYeCKHX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, OIBITHl MO MPEBPAIICHUID OPraHMYE€CKUX BEIIECTB IMPU HATPEBAHUU
(taBneHue, OOYIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENEH MOJEKYJ
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj alkaHoB, o01Iast popMyIia, HOMEHKIIATypa 1
M30MepHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYI AIKAaHOB, SP -
ruOpuau3alnsi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErUIpUPOBaHMs, UKIU3ALMH, TUPOJIN3a, KpeKUHra, ropenus. [Ipeacrasienue o
MEXaHHU3ME PEAKI PaAUKaIbHOrO 3aMEILICHMUS.

Haxoxnenue B mpupoje. CriocoObl MoMyyeHus: U TPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIATypa u uzomepus. OcobeHHOCTH
CTPOCHHMSI M XHMHYECKHX CBOMCTB ManbIX (LMKJIONPONAH, IMKIOO0yTaH) U
OOBIYHBIX (IIMKJIOTIEHTAH, IMKJIOTEKCaH) HUKIOaIKaHOB. CroCcOObl MOMy4YEHUS U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenpl. ['oMoyiormaeckuil psii aakeHoB, obOmas (Gopmyna, HOMEHKIATypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT AalKeHOB, SP°-
ruOpuu3anusi aTOMHBIX opOuTaned yriepoaa, o- W m-cBsi3u. CTpyKTypHas U
reoMerpuyeckas (1uc-TpaHc-) wu3zoMepusi. @Du3nyeckue CBONCTBAa aAJKEHOB.
XYWMHUYECKHE CBOMCTBA: PEAKLHMH IMPUCOEAUHEHUS, 3aMEIIEHUsI B O-TMOJOKEHUE
P JIBOWHOM CBA3M, MOJUMEpHU3alud U okucieHus. IIpaBuiio MapKOBHHKOBA.
KauecTBeHHBIE peakliMi Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHUs U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccuukanust ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONMpsDKEHHBIX  JaueHoB, 1,2- wu  1,4-npucoeaunenue. Ilomumepusanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o011as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKMHOB, SP-
ruOpuan3anusi aTOMHBIX opOuTasiel yriepoaa. Ouznyeckue CBOICTBA aJIKHMHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIUWHEHHUSA, JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuueckue YrieBoaopoasl (apeHsl). ['omMojoruyeckuii psifi apeHoB,
obmiast opmyIia, HOMEHKIIATypa U U30MepHUs. DINEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH30ma. PU3MYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIMK 3aMelIEHUsI B O€H30JbHOM KOJIbIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPHUCOCIUHEHUS, OKHCIEHUE TOMOJIOTOB
oenzona. IlpencraBnenne 00 OpPUEHTUPYIOIIEM JEHUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbLIE Ha MpHUMEpe aJKWIbHBIX pPATUKaIOB, KapOOKCHUIHHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB cTtupoda. [lomumepusamus cruposna. CriocoObl MOTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpupoansiii ra3. [lonytHeie HedTsHBbIE ra3sl. HedTh U €€ mpoucxoxaeHue.
Kamennslil yrosib U npoayKTsl ero nepepadboTku. CnocoOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIJICHHOCTH U B OBITY.

['eHeTryeckas CBI3b MEXIY Pa3IMUHBIMU KJIaCCaMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHHUE TaJOTCHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakimu
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, [UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOJAHBIE BOJHOIO U CHOUPTOBOTO
pactBopa miénoun. B3auMojelcTBue NUrajoreHalKaHOB ¢ MarHUeM W ITMHKOM.
[Tonsarue 0 METaJIJIOOPTaHUYECKUX COCUHEHUSIX. Hcnonb3oBanue
TaJIOTEHIPOU3BOIHBIX  YTJIEBOJOPOJAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpTraHUYECKUX BEIIECTB.

DKCIepUMEHTAIbHBIE METOJIbI M3YyYECHHS BEIIECTB W HMX IIPEBpaIlCHUN:
n3ydeHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOJOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJAOpPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciiBeurnBaHUE OpPOMHON WU
WOJHOW BOJBI, pacTBOpa IMEepMaHTaHaTa Kajius, B3aUMOJICHCTBHE alleTUJICHA C
aMMHAYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOe OOHApyKEHHUE
yriepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEILECTBAX, IOJYYECHHE OHTUJIICHA W
M3YYEHHUE €ro CBOMCTB, O3HaKoMiieHHE ¢ KoJueKiusaMu «HedTb» u «Yromby», ¢
oOpa3liaMyd IUIaCTMAcC, KaydyKOB M PE3WHBI, MOJICIIMPOBAHUE MOJICKYI
YIJIEBOJOPO/IOB U TaJIOT€HIIPOU3BOAHBIX YIIIE€BOI0POIOB.

Kucsiopoacoaep:kaniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOATOMHBIE CcOUPTHl. CTpoeHUE MOJIEKYN (HAa MOpUMEpPE
MeTaHoJla W JTaHoyia). ['oMojormueckuii psa, obmas GopMymna, H30OMEpus,
HOMEHKJIaTypa ®  Kiaccudukanus. Dusznueckue CBONCTBA  IPEACIBHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: PEAKIMHM 3aMEIIeHUs, JCTHJIpaTallii, OKHCIICHHUS,
B3aMMOJICHCTBME C  OpPraHMYEeCKMMH W  HEOPraHWYEeCKHUMH  KHCJIOTaMHU.
KauecTtBeHHas peakuusi Ha OJJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOTYy4YEHUs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie »upbl, HOMEHKIaTypa U u3oMepus. OcoO0eHHOCTH (PU3UYECKUX H
XUMHUYECKUX CBOMCTB.

MHOTOAaTOMHBIC CHHPTHI — JTHJICHIJIMKOJIb W TIWLEepuH. Dusndueckue u
XUMHUYECKHE CBOMCTBA: PEAKIIUM 3aMEICHUS, B3aUMOJICHCTBHE C OpraHUYECKUMU
U HEOPraHWYECKUMH KHCIIOTaMH, KayeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne o MexaHU3ME peakiuil HyKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TMPUMEHEHUE
MHOT'OQTOMHBIX CITHPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIBI U
O0eH3oapHOTO spa. duszmdeckue cBoicTBa (PeHona. OCOOCHHOCTH XUMHYECKUX



cBoiicTB (enona. KauecTBeHHble peakunu Ha ¢eHod. TOKCHYHOCTH (heHoa.
Crnioco06s1 osryueHust U npuMeHenue gpenomna. @eHonpopmanbaeruaHas CMOJIA.

KapOoHuiibHbIE COETUHEHUS — alIbJIETU]IBI M KETOHBI. DIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJerujioB U KETOHOB, OO0IIas
dopmyna, uzomepuss U HOMEHKIaTypa. DuU3MUECKHe CBOWCTBA albICTUIOB H
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoequHeHus. OKUCIEHNUE albJeru0B, KAYECTBEHHBIE PEAKIIMN HA albJETUbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH/IOB U KETOHOB.

OIHOOCHOBHBIE TIPEEIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOSHUS
MOJIEKYJT KapOOHOBBIX KHCIOT. 3oMepus n HOMeHKIIaTypa. Ou3ndecKue CBOMCTBA
OJIHOOCHOBHBIX TMpPEACNbHBIX KapOOHOBBIX KHUCIOT. BoIopoaHbie CBA3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi >TepUPHUKALNU, PEAKIUU C YYaCTHEM YTIEBOJAOPOJHOIO paJvKala.
Oco0OeHHOCTH CBOWCTB MYypaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CIOXHBIX 3(upax. MHOrooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENECIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapuUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JUHONeH08as KUCIOThl. CrIOCOOBI OTyYEHUsI U MPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxnble 3¢upbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS H
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW M
IIEJIOYHOM Cpeie.

XKupsl. Ctpoenue, puanyeckiue 1 XUMHUYECKHE CBOICTBA KUPOB: TUAPOIIN3 B
KHUCIJION U 1IenoYHor cpese. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIIMX OCTATKU
HEIPENENIbHBIX )KUPHBIX KUCIIOT. JKHUpBI B IpHUpoIE.

MBpBLT4 KaK coJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE AeiCTBUE.

OO01as xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, -
U nonucaxapuiabl). MoHOcaxapuIbl: TJIIOKO3a, (PyKTO3a, Tajakrosa, pudo3a,
ne30Kcupr003a. OU3MYECKUEe CBOMCTBA M HaxOXXJIACHHE B Ipupoje. POoTOCHHTES.
XUMHUUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIMU C YYaCTUEM CHUPTOBBIX U aJIbJIETUIHOU
rpynn, CIOUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HAUEHUE B KU3HENIEATEIbHOCTH OpranusMa. Jlucaxapuapl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaoIMEe U HEBOCCTAHABIMBAOIIME AUCaXapuabl. [ uaponus
nucaxapuoB. Haxoxenune B npupoje u npuMeHenue. Ilonmcaxapuapl: Kpaxmal,
INIMKOTEH W newnono3a. CTpoeHne MakpOMOJIEKYJl Kpaxmania, TJIMKOTeHa U
LEJUTI003bl.  PU3MYECKHE CBOMCTBA Kpaxmana M LEJUIOIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pPEakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bL: TUAPOJIU3, ModydyeHue 3(upoB uemnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN IIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHUCJICHHWE ATWJIOBOTO CIHMPTAa B albJIETU]l HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHUPTa JUXPOMATOM Kaius (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIE PEAKIMM Ha aibAeTulibl (C THUIPOKCUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  wmemu(ll)), peakmus raunepuHa
ruapokcugom Menu(ll), xumMuueckue CBOMCTBa pacTBOpa YKCYCHOM KHCJIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bI ¢ TuapokcuaoMm meau(ll), Bzaumoneiicteue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTAIBHBIX 33/1ady 1o TeMaMm «CHupThl U
denons», «Kapoonossie kucaoTbl. ClioKHbBIE 3)UPBD).

A3o0Tcoaep:kalye OpranndecKue coeJuHeHMsI.

AMUHBI — OpraHUYEecKHe MPOU3BOJAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTuyecKue W apoMaTUYECKHUE; IEPBUYHBIC, BTOPUYHBIE UM TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHsi, HOMCHKIATypa U (hU3NYECKUe
cBOMcTBa. XMMHUYECKOE CBOMCTBA anu(paTUUECKUX aMHUHOB: OCHOBHBIC CBOMWCTRA,
ATKWIMPOBAHHUE, B3aMMOJACHCTBAE TNEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUJIMH — TPEICTaBUTEIbL aMHMHOB apoMaTudyeckoro psaga. CrpoeHue
aHuauHA. B3anMHOE BIIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHWIMHA. KauecTBeHHBbIE peakiuu Ha aHwIUH. CrnocoObl
MOJy4yeHUs] U TpUMeHeHue anudaruueckux amMuHOB. [lomydyeHue aHUIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknatypa u nzomepus. OTaenbHbIE NPeACTABUTEIN Ol
AaMUHOKHUCJIOT: TJIMIMH, ajaHuH. Ou3nyeckrue CBOMCTBA  aMHUHOKHCIIOT.
XWMUYECKHE CBOMCTBA AaMHUHOKHMCIOT Kak aM(pOTEPHBIX  OpPraHUYSCKHUX
COCIMHEHUN, peakIus IOJMKOHJSHCAIIMK, O0O0pa30BaHWE NENTHUIHONW CBS3H.
buonoruueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U THUIPOJIU3 TIETITH]IOB.

benku kak npupoaHsie Tmonumephl. IlepBuuHasi, BTOpUYHAs U TpETUYHAS
CTPYKTypa OenkoB. XHMHYECKHE CBONCTBA OCIKOB: THAPOJIW3, IEHATypaIus,
Ka4eCTBEHHBIC PEaKIINU Ha OCIIKHU.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pacTBopeHue OENKOB B BOJE, JAcHATypalusi OEJIKOB MPU HArpeBaHUM, I[BETHHIC
peakiuu Ha OCNKW, pelIeHHe OJKCICPUMEHTAJIbHBIX 33aJlad [0  TeMaM
«AzoTcoaepxariue OpTraHUYECKHUe COCIUHCHUS " «Pacrio3naBanmne
OpTraHUYECKUX COCTMHEHUN.

BricokoMoJIeKyJISIpHbIE COeINHEHMNS].

OCHOBHBIE TOHSTHUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUMHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETIEHb MOJUMEpHU3AIU, CPEIHSST MOJICKYIsIpHas



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEJUHEHHN —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonmumepubie wmatepuansl. [lmacTmaccel  (MONMMATUIIEH, TOJIUIIPOIUIIEH,
MOJIUBUHWIXJIOPU, TMOJUCTHPOJ, MOJUMETHIMETAKpUIAT, MOJUKAPOOHATHI,
noJIdTUICHTEpeTaIaT). Y Trim3aus 1 nepepadoTKa IIacTUKa.

DnacToMephl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE Kay4dyyKd
(6yTamreHOBBIN, XJIOPOMPEHOBLIN, U30IIPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CHEHUAIBHOTO Ha3HA4YCHUs (Tedion, KeBJap,
AIIEKTPOIPOBOJIAIIME TTOJIMMEPHI, OMOpa3iaraeMble OJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAaKOMJICHUE C 00pa3laMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, PEIIEHUE HSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3anaun.

HaxoxaeHue MoJIeKyJIsIpHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOMISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOAYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMi W/WIU MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpPMYIIbI
OpraHMYEeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIHM CIOCOOOB
MOJIYYEHHUSI, OMpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHUYECKU
BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaMETHBIX CBSA3EH MPU U3YYEHUU OPTraHUYECKONM XUMHUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAay4YHBIX TIOHSTUWA, TaK W TOHSITUH, MNPUHATHIX B OTIEIBHBIX MpPeIMeTax
€CTECTBEHHO-HAYYHOI0 ITUKJIA.

OO01mMe ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCIEPUMEHT, MOJIEJb, MOJICIUPOBAHHUE.

duznka: Marepusi, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
OPHEPTreTUYECKU YypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (PU3UUECKUE BEIMYMHBI, C€IUHHUIIBI WU3MEPEHUsS, CKOPOCTb, SHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTb, aBTOTPO(PHBIA U TeTepOTPOPHBIA THUIl MUTAHUA, OpOKEHUE,



dorocuHTE3, IbBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCJIOTHI,
(bepMeHTHI.

[eorpadusi: mone3HbIe HCKOMAEMBIE, TOILIUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOJOIIIUE CPENICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUYECKUW anemMeHT. M3oronel. CTpoeHue
ANIEKTPOHHBIX O0O0JOYEK aTOMOB, KBAHTOBBIC YKCIIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukanus XuMHUECKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAIISIM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB MIEPBOTO—YETBEPTOIO MEPHOJIOB
B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypaluyd HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepuognueckuil 3akoH u Ilepuoanyeckasl cucreMa XMMHAYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa W llepronnueckoil cucTembl
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJIOXKHBIX BEIIECTB [0 TIpyndnaM ¢ IepuojaM. J3JHAYEHUE
nepuoandeckoro 3akona /.M. Menneneesa.

XuMHUeCcKasi CBsI3b. BHIBI XMMHYECKON CBS3U: KOBAJICHTHAsl, WOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IjauHa cBs3U. l1oJsipHOCTD, HAIPABIEHHOCTD U
HACBIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbeie cBs3u. BonoponHas CBA3b.
MexMoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsATHE O KOOPAVMHALMOHHON XUMUHU.

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

[Tonstue o nucnepcHeix cucremax. VictuHubie pactBopsl. lIpencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALlUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBILIIEHHbIE PACTBOPHI, pACTBOPUMOCTh. Kpucranioruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanums XuMrUuecKuX peakiuidi B HEOPraHWYECKOW U OpraHu4eCcKOM
XUMUHU. 3aKOH COXPAHEHHSI MAacCChl BEUIECTB; 3aKOH COXPAHEHUS M MPEBPAILICHUS
DHEPTUU TIPU XUMHYECKUX peakiusiX. TermnoBbie d3h(PEKTh XUMUYECKUX PEAKITUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakiuy, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (HaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumbie 1 HEOOpATHUMBIC peaKIMu. XUMHUIECKoe paBHOBecrue. KoHcTaHTa
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIUSIONINE HA TOJIOXKEHUE XUMHYECKOTO
paBHOBECHUA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [punuun Jle [larense.

DnekTpoautuueckas gucconuanus. CuibHble M Cla0ble AJIEKTPOJIHUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO0 OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAHOBUTENb. I[Ipolecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HMX MPEBpaICHUN:
pa3oKEHHE TEPOKCHJAa BOJOPOJA B MPUCYTCTBHM KaTalIM3aTopa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBE/ICHNE PEaKIMii HOHHOTO0 OOMEHa, OnpeiesieHue
Cpeabl PacTBOPOB C TMOMOIIBI WHIWKATOPOB, M3YYCHUE BIMSIHUS Pa3IUUYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW PpEAKIMU M TOJOXKEHHUE XUMHYECKOTO
pPaBHOBECHSI.

Heoprannueckasi xummusi.

[lonoxxenne HemeTtaioB B Ilepmogndeckor CUCTEME XUMHUYECKHUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Dusznueckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHUSI HEMETAJUIOB (Ha MpUMeEpe KHUCIIOPOJa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilonydyenue, guznueckrue M XUMHUUYECKHE CBOMCTBA: PEAKIUU C
METaJJIaMd M HEMETaUlaMH, BOCCTAaHOBUTEIbHbIE CBOWCTBA. ['mapumbl.
ToNNIMBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B mpupoje, COCOObl MOdydeHUs, (GU3UYECKUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHenmme KUCIOPOACOACPIKAIINE
COCIMHEHHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CIIOCOOBI TTOTYICHUS
rajgoreHoB. [[puymeHeHune rajoreHoB U UX COCIMHEHUIM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. HaxoxzaeHue B mpuUpoie, CIOCOObI MOJYYECHHS, (PU3UUYECKHE U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUIM.

A3zor. Haxoxnenue B mpupojie, CHOCOObl MONy4YeHUs, (U3UYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azoTta
U €r0 COeIMHEHHUI. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupojie, CocoObl MOMy4YeHUs, (U3UYECKUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocpopa u ero coenuHeHuil. Pochopubie
yao0peHus.

VYrnepon, HaxoxJIeHWE B IpUpoje. AJUIOTPOINHbIE  MOJIU(PUKALINY.
duznyeckue W XHUMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoxaa(ll), oxcun yranepona(lV), yronbnas kuciora u eé€
COJIM. AKTUBUPOBAHHBIA Yyroiib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVMHEHNM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOJydeHHs, (PU3NYECKHE U
xummudeckue cporctBa. Oxcupn kpemuusa(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenne MetaiuioB B Ileproanueckor cCuCTeEMEe XUMUUYECKUX JIEMEHTOB.
OcCoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX 000JI0YeK aToMoB MeTauioB. OOrue
¢u3nueckue cBorcTBa MeTamioB. IIpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DNEKTPOXUMHUUYECKUN psAJ  HampsokeHuid  MeTtauioB.  OOmue  crocoOsbl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIHsl, MAPOMETAILTYPIus,
anekTpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CnocoObl 3allUTHI OT
KOPPO3UHU.

O6mast xapakrepuctuka MmeTtamioB |A-rpynmner [lepuonuueckoit cucTemsl
XUMHYECKUX »dyieMeHTOB. Harpuit u kammii: mnomydyenue, ¢Qu3nueckue u
XUMHUYECKHE CBOMCTBA, TPUMEHEHHUE MIPOCTHIX BEIIECTB U UX COCTUHECHUIA.

O6mast xapaktepuctuka metamioB |lIA-rpynmer I[lepuogudeckoit cuctemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHUE CBOMCTBAa, MPUMEHEHHWE TMPOCTBHIX BEIIECTB M HUX COCAUMHEHUH.
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS.



AnroMuHU: noydyeHue, Gu3ndeckue 1 XMMHYECKUe CBOWCTBA, IPUMEHEHUE
IPOCTOTO BEIeCTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB 1o0o4HbIX moarpynn (b-rpymm)
[Ieproanueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHrne xpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHla M €ro COCIUHECHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKnue U XUMHUYECKHE CBOWMCTBA JKeJie3a M €ro coequHeHuil. OKCupl,
rugpokcuanl u conu xeneza(ll) u xenesa(lll). [lonydyenue u npuMeHeHue xKene3a
Y €r0 CIUIaBOB.

du3nyeckre U XMMAYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyyenue u
PUMEHEHUE MEAU U €€ COCTUHEHMIA.

[Muuk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TMIPOKCH/IA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [Ipumenenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETaJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YECHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
HIEJIOYHBIX U IEJI0YHO3EMENBHBIX METAJIOB C BOJOH (BO3MOXHO HCIOJIB30BaHUE
BUJIEOMATEPHUATIOB), B3aUMOJICHCTBUE LIMHKA MU jKejie3a C pacTBOPAMH KHCIOT U
11€JI0Y€EH, KAYECTBEHHBIE PEAKIIMY HA HEOPraHWYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBbl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS M LHUHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, pelleHne dKCIEePUMEHTANBHBIX 3a/1ad M0 TeMaM
«T"anorensl», «Cepa u €€ coequHeHUsD», «A30T U (pochop U UX COECTUHEHUD,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMHUS M KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonsTue
O HAy4yHbIX METOJaX I[O3HAHHUS W METOAOJOTMA HAYYHOTO HCCIEAOBAHMUS.
HayuHble puHLIMIBI OpraHru3aluyd XUMUYECKOT0 TPOU3BOACTBA. [IpomblilieHHbIE
CHOCOOBI MOTYYeHHs] BaXKHEHIIMX BEIIECTB (Ha MpUMeEpe MPOU3BOJCTBA aMMHAKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOIYYeHUS] METAUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpeabl M €ro IOCIEACTBUS.
Poub xumun B 0O6ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XumMusg U 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuna
MCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poib XUMUM B pa3BUTUN METUIIUHBI.



XUMHS I OCHOBHBIC KOMITOHEHTHI, TUIIEBbIE 700aBKU. Poib Xxumun B
o0ecrieueHnH NHIEeBO 0e30MacCHOCTH.

Kocmetnueckne u mnapdromepHeie cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCIOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siiicTBe. OpraHndeckrie 1 MUHEpaIbHbIC yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTepuaibl, KPaCKH, CTEKJIO, KEpaMHKa.
Marepnans! 1t 2neKTpoHUKU. HaHOTEeXHONMOTMN.

Pacuérurle 3amaun.

PacuéTel: Macchl BeliecTBa Wik 00bEMa ra3oB MO MU3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WU OOBEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMU BELIECTB,
Maccel (00bEMa, KOJIMYECTBa BEIIECTBA) NPOAYKTOB pEAaKIUHU, €CIU OJHO U3
BELIECTB MMEET IpHUMECH, Macchl (00BEMA, KOJMYECTBA BEILECTBA) MPOAYKTa
peaklMM, €cClIM OJHO M3 BEUIECTB JAaHO B BHUAE pacTBOpa C OINPEAeIEHHOU
MAacCCOBOM JOJIEH PAacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PACTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKUUHU OT
TEOPETHUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXNpeOMETHBIX  CBsI3€d NOpH  HU3y4yeHUH oOwmed u
HEOpPraHW4YeCKON XUMHUH B 11 Kiacce oCylIECTBISETCS Yepe3 UCIIOJIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHM, MPUHATHIX B OTICIBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIC MTOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeopHusl, 3aKOH, aHAJIM3, CUHTE3, KiIacCHU(UKAIMs, MEPUOIUIHOCTh, HAOIIOJICHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®uzuka: Marepusi, MUKPOMHUpP, MaKpOMHUpP, aTOM, D3JEKTPOH, NPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUYECKUN YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE BEIIECTBA, HICANIbHBIM ras,
(bu3nYecKue BEIMYHUHbI, €IMHULIBI U3BMEPEHHUS, CKOPOCTh, SHEPIHsl, Macca.

buosnorusi: kiaeTka, opraHusm, sKocuctema, ouocdepa, MeTaboInU3M, MaKPO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKJIEMHOBBIE KUCIOTHI, (JEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK S3HEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOMAeMbI€, TOILIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAsE MPOMBIIICHHOCTD,
bapmaneBTUYECKas POMBIIIIEHHOCTD, MIPOU3BOCTBO KOCMETUYECKUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJHEI'O OBILIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTAaTOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0mmero o0pa3oBaHMs BBIJICICHBI CJIEIYIOIIME COCTAaBJISIONIME: OCO3HAHUE
OOyYarOIIMMHUCS POCCUICKON TpaKJaHCKOM WACHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIBLHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTUBAIIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAINYUE
MIPaBOCO3HAHUS, YIKOJIOTHYECKON KyJIbTYPhI; CHOCOOHOCTh CTABUTH 1[N U CTPOUTH
YKU3HEHHbIC TITaHBbI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpPakaroT
c(OpPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYECCKOW EATCITHLHOCTH
OoOy4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON e TEIHLHOCTH.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpaKkaroT
c(OpPMHPOBAHHOCTh OIBITA IIO3HABATEIBLHON M TMPAKTHYECCKOW EATCITLHOCTH
oOy4Jaromnmxcs B MpoLiecce peaan3alud 00pa3oBaTENbHOU JEATEIbHOCTH, B TOM
YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONTUMHUCS CBOMX KOHCTHUTYIIMOHHBIX IMPaB M 00S3aHHOCTEH,
YBAXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABJICHUS] O COLMAIBHBIX HOpPMax U TpaBUjaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW MACATCIBHOCTH TIPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEIIEHWN y4eOHBIX M TMO3HABATENIbHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHWMATh W TPUHAMATh MOTHBBI, HAaMEPECHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3JIUYHBIX BUJIOB YY€OHON ACSITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYCCKOMY U HAy4YHOMY HACJICIHIO
OTE€YE€CTBCHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPWIOKEHUS XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKH €CTh pe3yJbTaT
JUTMTCIIBHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMCHTAIBHBIX  ITOMCKOB,
TIOCTOSTHHOTO TPY/la YYE€HBIX U MMPAKTHKOB;



MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanu3e WH(POpPMAIMU O MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBSI3aHHBIC C XUMUUYECKIUMHU SBICHHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHUE U TMOCTYIKU CBOMX TOBAPHUILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHMS TMOCIEIACTBUM
MOCTYIIKOB;

4) popMUpPOBaAHUSA KYJbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHMSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 30POBBIO;

coOJIfoicHUsT TpaBWI 0e30MacHOTO OOpallleHus C BeIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHUMAHUSl [EHHOCTH TPaBWI HHIUBUAYAIHHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 370POBbIO U KU3HU JIIOJICH;

OCO3HAHUSI TMOCJIEICTBUN W HEMPHUATHUS BPEIHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIhCKON
JEATEIIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W APYrUX BHJAX
JEATEIIbHOCTH;

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

MHTEpeca K MPaKTUUEeCKOMY M3Y4YEeHUI0 Mpodeccuil pa3iuyHOTro pojia, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYY, JIIOISIM TpyAa U pe3yibTaTaM TPYAOBOM NeATEILHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMUMHH, UHTEPECOB U
moTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTHYECKH 11€JIECO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUS TJIOOAJTBLHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIUSHUS
HKOHOMMYECKHX MPOILIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAIBHOM CPEIbI;



OCO3HaHUS HEOOXOJWMOCTH HCHOJb30BAaHUS JOCTHKEHUM XUMHH IS
pELIEHNs BOIPOCOB PALIMOHATIBHOTO MPHUPOIOIOIb30BAHNUS;

AKTUBHOTO HENpUATUS JEHUCTBUM, MPUHOCIIIMX Bpel OKpY’Karole
OPUPOJIHON cpele, YMEHMsI NMPOTHO3UPOBATH HEOJIArONPHUATHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HaJIM4YMs PA3BUTOrO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTHYECKOM KYIbTYpHI,
OTIbITa JESTEIIBHOCTH HKOJIOTUYECKOM HaIpaBJIEHHOCTH, YMEHMUS
PYKOBOJCTBOBATbCSI MU B IO3HABATEJIbHON, KOMMYHMKAaTUBHOW M COLIMAJIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 TIO3HAHUS:

MHUPOBO33pEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HAyKU U OOILECTBEHHON NIPAKTUKH;

NOHMMaHHA cCleUu(UKHM XUMUU KaK HAayKd, OCO3HAaHHUA €€ poiau B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IPEACTABICHUS 00 OKpYKAIOUIEM MHUpE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIEHUU MpoOJIEM COXpaHEHUs
IIPUPOAHOTO PABHOBECHSI;

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTHM XHUMHUHM JIJII  COBPEMEHHOM
UMBUJIM3AlMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W BAXXHOW pOJIM B
CO3JaHUM HOBOW 0a3bl MaTepUATbHOM KYyJIbTYpbl, B PEIICHUH TI00aJIbHBIX
npobyieM YCTOWYMBOTO Pa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOM, IHEPIETUUYECKOM,
NUIIEBOM U 3KOJOTMYECKOW 0€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIIEUeHUN
YCIIOBUM YCHEIIHOTO TPYy/a U HKOJIOTMYECKH KOM(OPTHON KU3HU KAKIOTO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: ITIOHUMAaHUS CYIIHOCTH METOJOB
MO3HAHUA, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
MOJIy4aeMble 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SIBJIICHUN OKPY’KAIOIIEro MUpa U
IPOUCXOASAIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKJIIOUEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUMXCA JaHHBIX C LEJIbI0 IOJYYeHHs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJb30BaTh XHMHYECKUE 3HAHUS JId
pelieHus: npo6JieM B peaibHBIX )KU3HEHHBIX CUTYalINAX;

MHTEpeca K IO3HAHUIO, UCCIIEA0BATENIbCKON NEATEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HEMNPEPHIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTSAM TpyJAa B paziuyHbIX chepax npodeccruoHaIbHOM
NEeSATETbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeramnpeamMeTHble pe3ysbTaThl OCBOSHHUS MPOTPaMMbl IO XMMHH Ha YpOBHE
cpeaHero o0Iero o0pa3oBaHus BKIIOYAIOT:

3HaYuMble 1 (OPMHUPOBAHUSA  MHUPOBO33pEHUS  OOy4aroumxcs
MEXIUCHUIUTMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHATHUS, OTPAKAIOIIUE
[IEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHEHU(PUKY METOJOB IIO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SBICHHE,
IPOIIECC, CUCTeMa, HAyYHBIH (PAKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAaOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe yueOHble NeHCTBHs (ITO3HaBaTeJIbHbIE, KOMMYHUKATUBHBIE,

PETYJIATUBHEIC), o0ecreunBaroIme dbopMupoBaHue (GYHKITMOHATHHON
IPaMOTHOCTH M COITMAIEHON KOMITETCHITUU 00yJarOIuXCs;
CIIOCOOHOCTH 00yJaromuxcs HUCITOJIb30BATH OCBOECHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC yYCOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TI03HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JIOrHYecKHe TeHCTBHSA:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIU3UpOBaTh  MpoOsEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpeAesiTh LENU JEeITEIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUUECKOTO MBbIIIJICHUS:
BBIJICJISITh XapaKTEPHbIC MPU3HAKU TMOHSATHM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE IMOHATHS I OOBSICHEHUS OTIASIbHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAaHUSI M KPUTEPUU HJIs KJIacCU(PUKAIIMU BEIIECTB M
XAMUYECKUX PEAKIIHI;

YCTAHABJIMBATh MPUYMHHO-CICICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE PACCYXXJeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHS] B paccMaTpUBAECMbIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIFOUCHUS,

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHUH CHUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU



peaKkUuy — MpPU PEUICHUM YYEOHBIX IMO3HABATENbHBIX M IMPAKTHYECKUX 3a]1ad,
IPUMEHATh HAa3BaHHbIE MOJEIIbHBIE MPEICTABICHUS ISl BBIBICHUS XapaKTEPHBIX
IIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEeaKUunii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCII0Ib30BaTh IIOCTABICHHBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KaueCcTBE HMHCTPYMEHTA
NO3HAHUSA U OCHOBBI U1 (DOPMHUPOBAHMS THUIIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKIECHUN;

BIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUSA M  IPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 3a XOZOM
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyIHpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTUET O MPOEIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 33Jay, NPUMEHEHUIO pPa3JIudHbIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ uHpopmanmeii:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAYy4YHO-
HOIYJISIpHAasl JUTepaTypa XHMHMUYECKOTO COJIEp)KaHHus, CIpPaBOYHBIE IOCOOus,
pecypcel MHTEpHETa), aHanmu3upoBaTh UH(OPMALMIO Pa3IMYHBIX BUIOB U (HopM
IPE/ICTABIICHNUS, KPUTUYECKU OLICHMBATh eé JOCTOBEPHOCTH u
HEIIPOTUBOPEYNBOCTB;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOMAbI MPU MOUCKE U
orObope wuHPOpMaLMK, HEOOXOAMMOM [IJIi BBINOJHEHHS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTUMaNbHYIO  (QOpMy  NpenCTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM HMH(pOpMAIMeil: NPUMEHSATh MEXIpeAMETHble ((pU3nYecKue Hu
MaTEMaTUYECKHUE) 3HAKK U CUMBOJIbI, (hOpMyJibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CMMBOJIHNYCCKHUEC CPECACTBA HATTISAJHOCTH.

KoMMyHUKaTHBHBIC YHHBeEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B X0J€ AUaI0ra /U
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ]I/IpOBaTB CBOU IIPCHJIOKCHUA
OTHOCHUTCIIbHO BBIITOJIHCHUA HpeIIHO)KGHHOfI 3aJa4u,

BBICTYIIaTh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO HJIM COBMECTHO CO CBEPCTHHKAMU TIPH BHIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, TIPAKTHUECKONH pabOThI MO MCCIICTOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPOoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM TMPOBEACHHBIX WCCIEAOBAHUMN IMyTEM COTJIACOBAHUS TO3WIUN B
X0J1€ 00CYX/IeHUsI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBLIC y‘leﬁﬂble IleﬁCTBHH:

CaMOCTOSITEIIBHO IUIAHUPOBATh M OCYILECTBIIATH CBOIO II03HABATEIBHYIO
JEeATEIbHOCTh, ompeneisas €€ Leaud M 3aJa4yd, KOHTPOJIHMPOBaTb M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh IpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBIMIOJJTHEHUM YYE€OHBIX UM UCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYLIECTBIISITh CAMOKOHTPOJIb JEATEIBHOCTH Ha OCHOBE CaMOaHaIW3a H
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHHS IMPOrpaMMBbl IO XUMUHU Ha YIriyOJa&éHHOM
YPOBHE Ha YPOBHE CPEIHEro O0IIero oO0pa3oBaHMs BKIIIOYAIOT CHELH(pHUUECKHE
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
[0 OCBOEHHIO, MHTEPHPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUIbI 1EATEILHOCTH
[0 TOJY4YEHHIO HOBOTI'O 3HAHMSI M NMPUMEHEHHUIO 3HaHUN B Pa3IMUHBIX Y4E€OHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsAX, CBI3aHHBIX C XUMUEH. B
[IpOrpaMMe II0 XUMHUM HIPEAMETHBIE PE3YyJbTaThl IPEACTABICHBI IO TOJaM
WU3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHUSI»
OTpaXkaror:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ M 3HAUYCHUU OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O0ECIEYEHUU yCTOWIHUBOTO
pPa3BUTHS YEJIOBEUYECTBA B PEIICHUU NPOOJIEM DKOJIOTHYECKOM, SHEPTETUUECKONU U



MUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUM HOBBIX MAaTEpPUAJIOB,
HOBBIX VCTOYHHUKOB SHEPIUH, B oOecrieyeHun pPalMOHAIIBHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YeJl0OBEKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPEJE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE ITOHATHS — XMMUYECKUH JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAsS
obonouka aroma, S-, P-, d-aToMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpUAM3alMs AaTOMHBIX OpOuTaNed, HWOH, MOJIEKyIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (PYHKIMOHAIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynsl (pa3BEPHYTHIE, COKpALEHHBIE,
CKEJIETHBIE), HM30MEpPUsI CTPYKTYypHass M NPOCTPAHCTBEHHAs (TeoMeTpuyYecKas,
ONTUYECKasi), W30MEPhbl, TOMOJIOTMYECKUU psii, TOMOJIOTH, YTJIEBOIOPOAIbI,
KHCIIOPOJ- U a30TCOAEP)KAIINE OPraHWYECKHE COEIUHEHUS, MOHOMEp, IOJINMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJEKYJIAPHBIE COEIWHEHHUS, TEOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopust CTPOEHUS OPraHUYECKHUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEeBpALCHUS HHEPrud NpHU XUMHUYECKHX pEaKlUsAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JEXKAIIUE B OCHOBE
NOHUMAaHUSI PUYUMHHOCTA U CUCTEMHOCTH XMMHUYECKHX SIBIICHUI; MPEACTaBICHUS
O MEXaHU3MaxX XWMHYECKHMX pEaKIUi, TEPMOJMHAMMYECKUX M KHUHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHbI 3 dexTol, opueHTantsl | u Il pona);
(dakToIIOTUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, MOJYyYEHUU U OE30MacHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOMN
NEeATEIbHOCTH  YeJOBEeKa, OOIMX  HAYYHBIX  NPUHIMOAX  XUMHUYECKOIO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, IEPEepadOTKU HEPTH);

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIE NPU3HAKU TOHATHUH,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHS NPU
ONMCAHNU COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COEIUHEHHI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCITIOJIB30BAaTh XUMUYECKYI0 CUMBOJIUKY JUJISI COCTABJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMH  IOCPEICTBOM  COCTaBJIECHUS
ANIEKTPOHHOIO OajlaHca 3TUX peaklMil, peakuuii HOHHOTO OOMEHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHU;



M3TOTaBIIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JIJISl WIUTHOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMN: YCTAHABIMBATH MPUHAIJICKHOCTh HM3yUEHHBIX
OpraHMYeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpeACIIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHCTEMATHYECKOUN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIBHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIMLEPHUH,
ATWICHIJIMKOIb, (eHos, (QopMaibAeru/, aneTajiblerul, aleToH, MypaBbHHas
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEApUHOBAs, OJICMHOBAS, MAJIbMUTUHOBASI KUCIOTHI,
[JIMIWH, aJlaHuH, MaJIbTo3a, (PPyKTO3a, aHWIWH, TUBUHIII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh YMEHUS ONpPENENsATh BHJ XUMHUYECKOW CBSI3U B
OpTraHUYECKUX COCIUHEHUSIX (KOBAJICHTHAsT W WOHHAs CBs3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TOJOKEHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. Bytieposa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, LIUKJIOATKAHOB, AJIKEHOB, aJIKa/IUCHOB,
QJIKUHOB, apPOMATHYECKHUX VYTJIEBOJIOPOJIOB, CIHUPTOB, aJbJECTUIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yrieBOAOB (MOHO-, AM- U TOJHUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHX PEAKIHil C HCHOJIb30BAHUEM CTPYKTYpPHBIX
opmyu;

c(hOpMUPOBAHHOCTh YMEHHSI TOJTBEPXKJIAaTh HAa KOHKPETHBIX MpPUMEpPaxX
XapakTep 3aBUCUMOCTH PEaKIIMOHHOM CLIOCOOHOCTH OPraHUYECKUX COSIUHEHUM OT
KpPaTHOCTH M THUITA KOBAJICHTHOM CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHHUKHU YTIIEBOIOPOIHOTO
Colpbs (He(Th, NTPUPOAHBIM Tra3, Yroyb), CHOCOOBI €ro MnepepadoOTKu MU
MPaKTUYECKOE TPUMEHEHUE MPOYKTOB MEPepadOTKH;

c(hOpMHPOBAHHOCTh BIIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUH, MOJICTIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE omnepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CJIEJACTBEHHBIX CBA3EH — IS M3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH B3aUMOCBSI3b XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TMOHMMAaHHUS CYIIHOCTH MaTE€pPUaJIbHOIO €AMHCTBA MUPA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUSA SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTh PACUETHI MO XUMUYECKHUM
dbopMmyamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUN C MUCIOJIb30BAaHUEM (DU3UICCKUX
BeMYMH (Macca, 0O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapPaKTEPU3YIOIIHX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUIO XHUMUYECKOU
dbopMysbl BElIECTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XMMUYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATh U OIEHUBATH
C TO3UIUMH  DKOJOTMYECKOM  0€30MacHOCTH  MOCHEACTBHS  OBITOBOM |
MPOU3BOJICTBEHHON JIEATEIBHOCTU YEJOBEKAa, CBSI3aHHOW C MepepadoTKoOn
BEILIECTB, UCMOJb30BaTh MOJYYECHHbIE 3HAHUS JISl IPUHSTUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOSATENIbHO IIJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAaCIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIIOJCHUEM MPaBUII
Oe3zomacHOro oOpamieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OOOpPYAOBAHHUEM,
dbopMyIupoBaTh IIEb HUCCJEAOBAHMS, TPEICTaBIATb B pasIuyHON (dopme
pEe3yAbTaThl SKCHEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(OpMHPOBAHHOCTh YMEHMUIA:

co0JII01aTh MpaBuUia SKOJOTHYECKH 11€71eCO00pa3HOTO MOBEJCHUSI B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJISX COXPAHEHHUS CBOETO 3[I0POBbS, OKPYKAOLIEH
MIPUPOTHOM CpeIbl U JOCTHXKEHHS €€ YCTOMUYNBOIO PA3BUTHSA;

OCO3HaBaTh OINMACHOCTb TOKCUYECKOTO JIEUCTBUS Ha JKUBBIE OPTaHU3MBI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbIci nokasarens [1JIK;

aHAIM3UPOBATh 11€JIeCO00PA3HOCTh MPUMEHEHHUS OPTaHMYECKHX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TTOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHaJU3UPOBATh XUMUUYECKYIO0 UHPOpMaAIHIO, IepepadaThiBaTh €€ M UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHudecKas
XHMHSD OTPAXKAOT:

c(OpPMUPOBAHHOCTh TPEJCTABICHUNA: O MaTepUaIbHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSX M TI03HABAEMOCTH SIBICHHUM TPHUPOABI, O MECTe W 3HAYCHUHU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ POju B 00ECIEUEeHUH YCTOWYHUBOTO
pPa3BHUTHA, B PEIICHUU MPOOJIEM IKOJIOTUYCCKOW, DHEPTeTUUCCKON W MHUIICBOU
0€30MMacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHUM HOBBIX MAaTEPHAJOB, HOBBIX
WCTOYHUKOB JHEPTUH, B OOCCICUYCHHH PAIMOHAIBHOTO TPHUPOJIOIOIH30BAHUS, B
GbOpMHpPOBaHUNM MHPOBO33PECHHUSI W OOMEeH KyJbTypbl 4YENOBEKa, a TaKkKe
IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO W IPHPOJIHOM

cpene;
BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUW, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIaraloIue TMOHATHUS — XUMHUYECKUM DJJIEMEHT, aToM, SJIpOo aToMa,

U30TOIIbI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHbBIC OpOUTAIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX oOpOuTanel, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, MeETa/NInYecKasi, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsE JUCCOLMAIIMS, CTENEHb JUCCOLMAIUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMHYECKON PEaKIuu, CKOPOCTh XUMHUECKON PEAKIIMHU, XUMUYECKOE PABHOBECHUE;
TEOPUM U 3aKOHBI (TEOPHS DIJICKTPOIUTHUECKOW HUCCOIUAIMU, MEPHUOIUYECKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILEHUS] SHEPTUU NPU XMMHUUYECKUX PEAKIHUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEII[ECTB, 3aKOH JECUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JekKalluieé B OCHOBE IOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMECHHBIC
MPEACTABICHUS] O CTPOEHHWM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJSIDHOM YPOBHSIX; TMPEICTaBICHUS O MEXaHW3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSAX  HX
MPOTEKaHUsS, 0 XUMUYECKOM DPaBHOBECHH, PACTBOpPAaX M JUCIEPCHBIX CHCTEMAaXx;
(bakToJIOTHYECKHUE CBEJCHHS O CBOWMCTBAaX, COCTaBe, MOJYYCHHUH U 0O€30MacHOM
WCITOJIb30BAaHUU BAXKHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAy4YHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BO/ICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHATHUS MPU
OMMCAaHWU HEOPTraHWYECKHUX BEIIECTB U UX MpPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJB30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKHUX  PEaAKIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEAEIATH BAICHTHOCTh U CTETIEHb OKUCICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAsi, METaJUIMYecKas, BOJOPOJAHAs), THUIl KPUCTAJUIMYECKOW PEHIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKON PpEIIETKH, OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

chOpPMHPOBAHHOCTh ~ yYMEHUH:  KJIAacCU(PUIMPOBATh:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKUE PEAKIIMHU IO PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIeCTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTENIEHEH OKHCIICHHUA JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajiu3aTopa W
JIPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(pukauuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOIUIYECKOTO 3akoHa [l
. MenneneeBa 1 IEMOHCTPUPOBATh €70 CUCTEMATU3UPYIOLYIO0, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XHMMHUYECKHX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembl .M.  MengeneeBa,  UCHOJNB3Yys  TOHSATHS
«IHEPreTUYECKHE YPOBHM», «IHEPIeTUUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE IHEPTreTUYECKHUE COCTOSHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMHUYECKHX DJIEMEHTOB M UX
coenquHeHn 1o nepuogaM u rpynnaMm Ilepuomnueckoit cucremsr [ N.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX DJIEKTPOHHBIX 000JIOYEK;

chOpPMHPOBAHHOCTh YMEHHUI: XapakTepH30BaTh (OMUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BEHIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHUE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

cOPMHPOBAHHOCTh yYMEHHUSI PACKpPbhIBaTh CYIIHOCTh: OKHCJIHUTEIIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
ATUX PEAKIUN; peaKIuii MOHHOTO OOMEHa IyTEM COCTaBIICHUS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEAaKUMW  THUAPOJIW3a;  PEaKIUu
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEPe TMIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHUS);



C(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUYECKUX PEAKIHUI C y4ETOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBHCHUMOCTH OT Pa3IU4HBIX
(akTOpOB, a TAKKE XapaKTep CMEIIEHUS XUMUYECKOTO PAaBHOBECHS MO BIUSHUEM
BHEIIHUX Bo3AeicTBui (mpunuun Jle llarense);

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTEepU30BaThb XUMHUYECKHE pEaKIuHu,
JeKallMe B OCHOBE NPOMBIIUICHHOTO IOJYYEHHs CEPHOW KHCIOTHI, AMMHAaKa,
oOIMe HayyHble MPUHLMIIBI XUMUYECKHUX IPOU3BOJCTB; I€J1€CO00Pa3HOCTh
NPUMEHEHUSI HEOPTraHWYECKUX BELIECTB B MPOMBILIJIEHHOCTH U B OBITY C TOYKH
3pE€HMs COOTHOILIECHHS PUCK-TI0JIb34;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUs SIBICHUH NPUPOJbI — HAOIIOJEHUE, H3MEpPEHUE, MOJEIMPOBAHUE,
HKCIIEPUMEHT (peabHbI U MBICJICHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax,
YMEHUS PUMEHSTh 3TH 3HAHMS IIPU SKCIIEPUMEHTAIILHOM HCCIIEA0BAHUM BEILIECTB
U JUisl OOBSCHEHHS XHUMHUYECKHUX SBJICHUH, HMEIOLMX MECTO B MPUPOJIE,
MPaKTUYECKOM JAESITEIIbHOCTH YeJIOBEKA U B IOBCEIHEBHOM KU3HH;

c(OPMHPOBAHHOCTh YMEHHUSI BBISBIIATh B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
HNOHATUSAMU M TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJIS
0os1ee 0CO3HAHHOTO TOHMMaHUs MaTepUaIbHOIO €AMHCTBA MUPA;

c()OPMHPOBAHHOCTh YMEHUS MPOBOAMTH PACUETHI: C HCIOJIb30BaHUEM
MOHATUH «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSIpHAsT KOHLIEHTPALU»;
Macchl BELIECTBA WK 00bEMA ra3a MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
WK 00bEMY OJHOIO M3 YyYacCTBYIOIIMX B PEaKIMU BEIIECTB; TEIJIOBOro 3(dexra
peaKkuy; 3HAYEHUS BOJOPOAHOrO IOKA3aTeNsl pacTBOPOB KHCIOT U IIEIOYEH C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMMYECTBAa BEIIECTBA)
IIPOJYKTa PEAKLUMH, €CIIM OJHO M3 MCXOJHBIX BEIIECTB JAAaHO B BHJIE PACTBOpA C
ONpeNIeIEHHOW MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHUMECH); JOJIM BbIXOJA MPOAYKTa peakiuu; OOBbEMHBIX OTHOUIEHUH
ra3os;

Cc(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKIACHUE KAUECTBEHHOIO COCTaBA HEOPIraHUYECKUX BEILIECTB, ONPEACICHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOIUBIO HHAMKATOPOB, W3YyYECHHE BIIMSHHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEaKkIuH, pelieHHe
HKCIIEPUMEHTAJIBHBIX 3adad mno Temam «Metaiey u  «Hemeramnbsy) ¢
coOJII0ICHHEM TIPpaBUII O€30MacHOro oOpallleHusl ¢ BEIIeCTBAMU U J1a00paTOPHBIM
o0opynoBaHueM, (QOpMYyIUPOBATh LEJdb HCCIEAOBAaHUSA, NPEICTaBIATh B
paznuyHOi (opMe pe3yabTaThl IKCIEPUMEHTA, aHAIU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCT;



c(OPMUPOBAHHOCTH YMEHUI: COOIIOAATH IMPaBHIIa ITOJIb30BAHMS XUMUYECCKON
mocyJIoM ¥ J1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBHUHM C HMHCTPYKIHSIMH IO BBHITIOJHCHHIO JTaOOPATOPHBIX XHMHYECKUX
OTBITOB, AKOJIOTMYECKU IEIeCO00pPa3HOr0 TMOBEACHUS B OBITY W TPYIOBOM
JESATCIIBHOCTH B IICNIAX COXPAHCHHS CBOETO 3J0POBbsI, OKPY)KAOIIEH MPUPOTHON
CpeIbl W JIOCTIDKEHHUS €€ YCTOMYMBOTO pa3BUTHS, OCO3HABATh OITACHOCTH
TOKCUYECKOTO JCHCTBHsI Ha KHBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTaHUIECKIX
BEIIIECTB, MOHMMas cMbIC rmokasarens [1JIK;

C(OPMUPOBAHHOCTh YMEHHWH: OCYIICCTBIISTh IICJICHAIIPABIICHHBIA ITOUCK
XUMHYCCKOH HH(POPMAITUU B Pa3IMYHBIX UCTOYHUKAX (HAydHAs U y4eOHO-HAyIHAS
JUTEepaTypa, CpelIcTBa MaccoBOU mHpopMaluu, UHTEpHET U Apyrue), KpUTHISCKU
aHAIIM3UPOBATh XUMHUYECKYIO0 WH(OpPMAIIUIO, TTepepadaThiBaTh €€ U HUCIOJIb30BaTh
B COOTBETCTBUU C MMOCTABIICHHOW y4eOHO 3a/1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabubie IIpakTuuyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI OPraHHYeCKOH XUMHH
[Ipenmer oprannyeckoit xumun. Teopus
11 CTp OHGHI/HI 0p FaHUYECKUX COE I/IHeHH;I) A.M 8 bubmmorexa [JOK
' P P A o https://m.edso0.ru/d69df650
byrneposa
Hroro no pazneny 8
Paznes 2. Yriesogopoasbl
21 [IpenenbHble yrieBogOpOABI — aJKAHBIL, 5 bubnmnorexka [JOK
' LIAKJIOAJIKAHbI https://m.eds00.ru/d69df650
59 HemnpenenbHbie yrieBogopobl: alKeHbl, 14 1 bu6nuoreka [IOK
' aJIKaJIUECHBI, aJTKUHBI https://m.eds00.ru/d69df650
bu6nuoreka [IOK
2.3 ApoMaTudeckue yrieBoaopos! (apeHsl) 8 https://m.edsoo.ru/d69df650
54 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U 4 bubnmoreka [JOK
' UX mepepaboTka https://m.eds00.ru/d69df650
but6mmoreka [IOK
2.5 r 4 1
TOTCHIPOMSBOAHEIE YTIICBOAOPOAOE https://m.eds00.ru/d69df650
Hroro mo pazueny 35
Pa3nen 3. Kuciopoacoaep:xkamnue oprannyeckue coenHeHust
but6mmoreka [IOK
1 . D 11 1
3 Criupret. dexon https://m.eds00.ru/d69df650
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KapOoHubpHBIE COSTUHEHUS: allbJICTU/IBI U

bubnunoreka LIOK
3.2 ketoHbl. KapboHoBbIe KUCIOTHI. CII0XKHBIE 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubnuoteka LIOK
33 Yraeozet ) https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepxamye opraHudecKue coe{uHeHust
bubmuorexa [JOK
4.1 A A .b 12
MIHBL AMIHOKHCIOTRL HEIIH https://m.eds00.ru/d69df650
Hroro no pazgeny 12
Pa3zgeua S. BoicokomoJieKkyJ/IsIpHbIE COeIMHEHU S
bu6nuoreka [IOK
1 B
5) BICOKOMOJIEKYJIIPHBIE COCTUHEHUS 6 https://m.eds00.ru/d69df650
Hroro no pazneny 6
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11 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne o/ P Konrpoabubie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. Teopernueckue 0CHOBbI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u [leproanyeckast cucteMa XUuMHUYECKUX 9 bubmorexa HOK
' PHOA https://m.edsoo.ru/2dd57f24
anemeHToB /1. 1. Meneneena
12 Crtpoenue BeniectBa. MHOroo6pasue 11 1 bubnuorexa [JOK
' BELIECTB https://m.edsoo.ru/2dd57f24
bu6mmorexa [IOK
1. X 1 1
3 HMIECIHE peakitin o 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3nes 2. Heoprannyeckasi XuMust
bu6mmoreka [IOK
2.1 H 1 1
eMETALIE 3 3 https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
2.2 M 2 1 2
CTALIH 3 https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 Mertoap! TO3HAHUS B XUMHH. XUMHS U 9 bubnmoreka [JOK
' KH3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazneny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne Hara DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Koutpoabnubie  IIpakTuueckue
n/n Bcero U3y4YeHHsi  00pa3oBaTeJIbHbIC PecypChl
padoThI padoThI
[Ipeamer u 3HaueHUE
OPraHU4YeCKON XUMHH,
MIPEJCTABICHUE O 1 bubmmorexa [JOK
peA https://m.edso00.ru/3686e6f5
MHOT000pa3uy OPraHuYeCKUX
COCMHEHUI
DIIEKTPOHHOE CTPOEHUE aTOMa
nepoJa (OCHOBHOE U
3}3’2361) z[él({Hoe COCTOSTHHS ) 1 bubmorexa [JOK
YR ' https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BOBMOKHOCTH
aToma yriepoja
XuMuyeckas CBs3b B
OpPTraHUYECKUX COCTMHECHUSIX.
NF[)exaHI/BMBI 00pa3zoBaHHs 1 bubmorexa LHOK
. P https://m.eds00.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
paspbiBa CBA3EH
Teopus crpoeHus
OpraHMYeCcKUX COeTUHEHUH A 1 bubmmorexa TIOK
p ' https://m.eds00.ru/9e595ch8
M. bytneposa
Buabl uzomepuu: cTpykTypHas,
IIPOCTPAHCTBEHHAS. 1 bubmmoreka [JOK

OneKkTpoHHbIE 3P HEKTH B
MOJIEKYJIaX OPTaHHYECKUX

https://m.edsoo.ru/b0e61661



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
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COEIUHEHUI

IIpencraBnenue o
Kiaccuukanuu u

6 CHUCTEMaTHYeCKas bubmorexa [JOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpraHUYECKUX BEIECTB

7 Knaccudukanus peakiuii B bubnuorexa [HOK
OpPraHMYEeCKOU XUMHUH https://m.edsoo.ru/ba5706aa

8 CucremaTtu3sanus 1 0000IICHIE bubmuorexa [JOK
3HaHUM 10 TEME https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKUH PS/I,
oOmras ¢popmyina,

9 HOMEHKJIaTypa U U30Mepus, bubmuorexa [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

10 dusznvecKkue U XUMUYECKHUE bubmmoreka [IOK
CBOMCTBA aJIKaHOB https://m.edso0.ru/3137711c
Haxoxnenue ajgkaHosB B

11 npupoe. CriocoOs! mosyuyeHus bubmmorexa [TOK

https://m.edsoo.ru/259b0a5b
Y IPUMEHEHNE ATKaHOB
[uknoankaHsl: 00mas
dbopMyna, HOMEHKIIATypa

12 U30MEpHUsL, 0COOCHHOCTH bu6nuoreka [IOK
CTPOCHUS U XUMUYECKHUX https://m.eds00.ru/156730d2
CBOICTB, CITOCOOBI OJTyYEHUS U
MIPUMEHEHUE

13 Pemenue pacuéTHbIX 3a1a4 Ha bubmmorexa [JOK

https://m.edsoo.ru/bf84d8eb
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OIIpElIETICHUE MOJIEKYJIIPHON
(bopMyITBI OPraHUIECKOTO
BEIIIECTBA [0 MACCOBBIM JIOJISIM
aTOMOB AJIEMEHTOB, BXOJISIIMX
B ero cocraB. CucreMaTH3aIus
1 000011[eHNE 3HAHUI IO TEME

AJIKEHBI: TOMOJIOTUYECKHH PSI,
obmras popmyia,
HOMEHKJIATypa, JICKTPOHHOE U

bubnnoreka IIOK

14
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
Monekyn. CTpyKTypHas ¥ LuC-
TpaHC-U30MEPHsI ATKEHOB
dusnueckue 1 XUMHIECKUE
15 CBoOliCcTBa ankeHoB. [IpaBuio bubmmorexa [JOK
P https://m.eds00.ru/21069ccd
MapkoBHHKOBA
16 CriocoObI nostyueHust u bubnmnorexka HOK
IIPUMEHEHHUE aJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 o
17 teme "llonydyenue sTuneHa u bubmorexa LHOK
v . https://m.edsoo.ru/0941eed8
W3Y4YEHHE €ro CBOMCTB
Pemenne pacuéTHbIX 3a1a4 Ha
18 OnpeieJICHUE MOJIEKYIISPHOI bubnmoreka [JOK
(bopMyITBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BElIeCTBa
ATKaaueHsl: CONpsKEHHBIE,
M30JIMPOBAHHbIE,
p but6mmoreka [IOK
19 KyMYJUPOBaHHBIE.

OcoOeHHOCTH HIIEKTPOHHOTO
CTPOCHHS

https://m.eds00.ru/04298c0a
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20 XuMHYCCKUE CBOICTBA Bbu6nuoreka [IOK
CONPSKEHHBIX TUECHOB https://m.edsoo.ru/e561253d

21 CnocoObI 1oTydeHus u bubnnoreka HOK
MIPUMEHEHNE AJIKAJUECHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH PSJI,
obmas popMmya,

22 HOMeHK(Jb;aIT)y;]a, AJIEKTPOHHOE U bubmmorexa [IOK

https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEeKY, (hU3HUecKre CBONCTBA

23 XHUMHYECKUE CBONCTBA aJIKMHOB bubmorexa LHOK

https://m.eds00.ru/23493a93

24 KauecTtBeHHbIE peakuyu Ha bubnnorexka HOK
TPOMHYIO CBS3b https://m.edsoo.ru/7b1c48da

o5 CniocoOsbI ony4eHus u bubnmnoreka [JOK
IIPUMEHEHUE aJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl o

26 YPaBHEHUIO XUMUYECKON brbmmorexa LTOK

https://m.edsoo.ru/5db8e526
peaxiuu

97 Cucremarusanus 1 00001eHne
3HAHHH 110 TeMe
ApeHbI: TOMOJIOTUYECKUH P,
oOmas popmyna,

78 HOMEHKJIaTypa. DJIEKTPOHHOE U bu6mmoreka [JOK
NPOCTPAHCTBEHHOE CTPOEHUE https://m.edso0.ru/a92a7094
MOJIEKYJ O€H30J1a U TOTYyO0JIa,
uX (pusuveckre CBONCTBA

29 XUMHUYECKUE CBOMCTBA apEHOB: bu6muoreka [JOK

peaKIu 3aMeIeHUs

https://m.edsoo.ru/a44alae4
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30

XUMHUYECKUE CBOMCTBA apPEHOB:
peaknuu MpuCcoOeTUHEHNS,
OKHCJICHHE TOMOJIOTOB OeH3071a

bu6nuoreka [IOK
https://m.edsoo.ru/a44alae4

31

32

Oco0EHHOCTH XUMUYECKUX
CBOMCTB CTHUpPOJIA

Pemenne pacuéTHbIx 3a7a4 Ha
orpezieNieHue MOJIEKYIIPHOM
(bopMyIbl OPraHUIECKOTO
BeIIleCTBa

bu6nmoreka [IOK
https://m.edsoo.ru/d5018a54

bubnnoreka IIOK
https://m.edsoo.ru/53461a2c

33

34

35

CriocoObI mosryueHust 1
NPUMCHEHHE apCHOB

['eHeTnyeckas CBSI3b MEXKIY
Pa3IMYHBIMH KJIaccaMu
YTJIEBOJOPOAOB

Pacuérel no ypaBHEeHUsIM
XUMHUYECKHUX PEAKIIHIA.
CucreMmaru3anus 1 0000IIeHne
3HAHUM 10 TeMe

bubnnoreka IIOK
https://m.edso0.ru/6f717d09

36

37

[Ipuponnsiii ras. IlomyTHbie
He(TSAHBIE ra3bl

KameHHbI# yronb 1 mpoIyKThl
ero nepepaboTKu

but6mmoreka [IOK
https://m.edso0.ru/69b3398b

38

39

Hedtp 1 ciocobs! eé
nepepadoTku. [Ipumenenue
MIPOJIYKTOB TiepepaboTku HePTH
I'eneTnueckas CBSA3b MEKIY
Pa3TUYHBIMU KJIacCaMu
YIJIEBOIOPOAOB

but6mmoreka [IOK
https://m.edsoo0.ru/21f9de78
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l'anorenonponsBoHbIE
YIJIEBOIOPOAOB: AIEKTPOHHOE

bu6nuoreka [IOK

40
CTPOEHUE; PEAKIIUH 3aMEILICHUS https://m.eds00.ru/82b4d759
rajoreta
JleiicTBue 11eouei Ha
TaJIOTCHITPOU3BOTHBIC.
41 B3anmoneiictBue
JIUTaJIOreHaJIKaHOB C MAarHUEM U
[IUHKOM
Cucremaruzanusg U 00001IeHne
42 3HAHHUH O pa3aei bubmmorexa HOK
" pasi " y https://m.edsoo.ru/20e89f22
YTIeBo0pOABI
43 KonTtponpsHas pabora o Teme bu6mmoreka [JOK
"VrneBonopoasr" https://m.eds00.ru/95c9e298
IIpenenbHbIe OTHOATOMHBIE
CIUPTHI: TOMOJIOTUIECCKHH PsijI,
obmias ¢hopMyiia, CTpOCHHUE
44 MOJIEK ?1) flnge I/Iﬂp Bubmorexa ITOK
M pu, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
KJaccupukanus, Gpu3nyecKkue
CBOMCTBA
XUMHUYECKHUE CBOMCTBA
45 IpeaenbHBIX OQHOATOMHBIX Bubmorexa ITOK
pe 8 https://m.edsoo.ru/26ee34fe
CITUPTOB
Croco0B! MOJIyUYEeHUS U
46 MIPUMEHEHNE (i,q HOATOMHBIX bubnnorexa LOK
p 8 https://m.eds00.ru/484100000000000
CIIUPTOB
47 [Tpocteie 2upsr: bubnmoreka [JOK

HOMEHKJIaTypa U U30MepHus,

https://m.edsoo0.ru/c2c788b2
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0COOCHHOCTH (PU3NYECKUX U
XAMHUYECKUX CBOUCTB

MHuoroaroMHEIE CIIMPTHI:
STUJICHTJIMKOJIb U TTIMLICPHUH, UX

bu6nmoreka [IOK

48
buU3HYECKUE M XUMUYIECCKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CniocoOblI nony4eHus u

49 MPUMEHEHNE MHOTOATOMHBIX brbmmorexa LTOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOoII: CTPOEHUE MOJIEKYJIBI,
50 (duzHYecKre CBOMCTBA bubmorexa LHOK
' https://m.edsoo.ru/2ce726f8
Tokcu4HOCTH PeHoIa
bubmuorexa [JOK
51 X i
HMIHCCKHE CBOHCTBA perona https://m.edsoo.ru/037ca5f9

59 CniocoObI ony4eHus u bubnmnoreka [JOK
npuMeHeHue (eHosa https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padbora Ne 2.

53 Peienne skcniepuMeHTaIBHBIX bubnmnorexka HOK
3a1a4 1o Teme "CrupTsl U https://m.edsoo.ru/fdOced09
benonsr"

54 Cucremarusanus 1 00001eHne bu6nuoreka [IOK
3HAHWM 110 TeMeE https://m.edso0.ru/1810ch9b
AnbAeTUuAb U KETOHBI:
3IIEKTPOHHOE CTPOEHHE

55 KapOOHMIIBHOM TPYTIIIbI; bubmmoreka [JOK

TOMOJIOTHUECKUE PsI/IbI, 001Iast
dbopmyra, u3oMepus U
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa
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AJIBI[CFI/II[BI 1 KCTOHBI:

56 (du3nUYECKre CBOWCTBA; PEAKIIUU bubmorexa LOK
P https://m.eds00.ru/c887425¢
HPUCOCAMHCHHUS
Peakmuu okucieHus u
57 Ka4eCTBEHHBIE PEAKIINU bubmaorexa LIOK
peaKtt https://m.edsoo.ru/a393baa9
AJIBJETUI0B U KETOHOB
Crioco0b! nostyueHust bubnmnorexka HOK
58
albIETHUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NpEEIbHBIE
KapOOHOBBIE KUCIIOTHI, bu6mmoreka LIOK
59
OCOOEHHOCTH CTPOCHHUSI UX https://m.edsoo.ru/fecOb113
MOJICKYIT
W3omepusi 1 HOMEHKJIaTypa
60 KapOOHOBBIX KHUCIIOT, UX Bubmorexa [IOK
P o7 https://m.eds00.ru/700cc87b
¢duznueckue cBoicTBa
XHUMHUYECKHEe CBOMCTBA
61 MpeaenbHBIX OJHOOCHOBHBIX bubmiorexa LIOK
p https://m.edso00.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBONCTB
62 MYypPaBbUHOMN KUCIIOTHI. bubmmoreka [JOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCO0OEHHOCTH CBOMUCTB:
HENpeeNbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
bu6nuoreka [IOK
63 JTMKapOOHOBBIX,

TUAPOKCUKAPOOHOBBIX KHCIIOT.

[TpencraBuTeNn BBICIIMX
KapOOHOBBIX KUCIIOT

https://m.eds00.ru/83a08773
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[ToHsATHE O IPOU3BOAHBIX

Bbu6nuoreka [IOK

64
KapOOHOBBIX KHUCIIOT https://m.eds00.ru/0d162d9d
CnocoObI 1oTydeHus u
65 MIPUMEHEHNE KapOOHOBBIX bubmorexa [JOK
p P https://m.edso0.ru/7c065c9d
KHUCJIOT
CnoxHbie dupHI:
TOMOJIOTHYECKHH psiJi, oO1as bubnnoreka IIOK
66
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 Ddu3znueckrue U XUMHUIECKIE bubnnoreka IIOK
CBOICTBa 3(hUPOB https://m.edsoo.ru/ad6b94b2
Pentenune pacu€tHbIx 3aAa4: 110
YPaBHEHUIO XUMUYECKOU
68 peakiluy, Ha ONpeeTIeHue
MOJIEKYJIIPHOM (hOPMYITBI
OpPTraHUYECKOTO BEIECTBA
[TpakTryeckas padora Ne 3.
69 Peenne skciepuMeHTAIBHBIX bubnmnorexka HOK
3anad no Teme "KapOoHOBbBIE https://m.eds00.ru/486671fb
KkucnoThl. CroxHbie YPUphI”
Kupsr: crpoenne, puzndeckue
70 u XI/II)MquT(I:)KHe CBO(fil)CTBa bubmorexa HOK
https://m.edsoo.ru/a19c5b98
(rumposnus)
OcoOeHHOCTH CBOWCTB JKUPOB,
7 CoJIepXkKalinuX OCTaTKU bubnmoreka [JOK
HEIIPEIEIbHBIX KUPHBIX https://m.edso00.ru/b0331922
KucioT. JKupsl B Ipupo/ie
72 Mbl1a KaK COJIA BRICIINX bubmotexa [JOK

https://m.edso0.ru/3c566565
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KapOOHOBBIX KUCIIOT, HX
Morotee aeicteue. [lonstue o
CHUHTETUYECKUX MOOIINX
cpenctBax (CMC)

I'eHeTnueckas cBsI3b
YIJIEBOAOPOIOB U

bu6nmoreka [IOK

73
KHUCJIOPOACOAECPKAIINX https://m.eds00.ru/56790c96
OpPTraHUYECKUX BEIECTB

74 Pacuétel no ypaBHeHUAM
XUMHYECKUX peaKIui
CucreMmaru3zaius 1 00001IeHne bubnnoreka IIOK

75 .
3HAHUU 110 TEME https://m.edsoo.ru/f8eaf2eb
OO0m1as XxapakTepuCcTUKa

76 YTJIEBOOB M KJIacCH(pUKaLus bubmuoreka [JOK
yTJIeBOJOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MoJIMcaxapubl)

MoHocaxapuibl: puznueckKue
77 CBOICTBa If Haxox(? CHHE B bubmorexa [JOK
& https://m.edsoo.ru/b4bdda2d
pupoje
[IpuMeHeHne TIIIKO3bI, €€
78 SHAYCHIE B bubmuorexa [JOK
https://m.edsoo.ru/5e61122d
KU3HEACSITEIIBHOCTH OpraHnu3Ma
Hucaxapunbl: caxaposa,

79 MaJIbTO3a U JaKT03a. bu6nuoreka [IOK
Haxoxnenue B mpupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCaXapHJIOB

80 [Tonucaxapuasl: ctpoeHue bubnunorexa [IOK

MaKpOMOJIeKY, (PU3NYECKHE U

https://m.edso0.ru/72a04508
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XHUMHUYECKHE CBOMCTBA,
MIPUMEHEHUE

ITonsiTre 00 HNCKYCCTBCHHBIX

bu6nmoreka [IOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacdeTHbIX 33724 Ha
onpeAesieHue JOJIM BbIX0/1a bu6nuoreka [IOK
82
MPOJIYKTa PEaKLUUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKH BO3MOXKHOTO
CucremaTtu3sanus 1 0000IICHIE bubmuorexa [JOK
83 .
3HaHUH 10 pa3zeny https://m.eds00.ru/08d4364c
KoHTpoinbHas pabora 1o Teme
84 "Kucnopoacoaepxaniue bubmorexa LHOK
poAcOACPrrall " https://m.eds00.ru/42c6678e
OPTraHUYECKUE COCAMHEHUS
AMUHBIL: K1accudukams,
CTPOCHHE MOJIEKYII, 001IIast
85 bopmyna, u3oMepus bubmmorera LOK
pMy-Ia, pHs, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYECKue
CBOMCTBA
86 XuMudeckue CBONCTBa bu6nuoreka [IOK
anu@aTuyecKux aMMHOB https://m.edsoo.ru/1bc5cf80
AHUJIVH: CTPOCHUE aHUIINHA,
87 0COOEHHOCTH XMMHYECKUX bubmorexa LOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CrniocoOslI nosydeHus u
88 NpUMeHEeHHE au(paTHIECKIX brbmmorexa LTOK
p https://m.edso0.ru/eal38763
aMUHOB
89 AMMHOKHUCIIOTBI: HOMEHKJIATypa bubnmoreka [JOK

U U30Mepus, GU3NIecKue

https://m.edsoo.ru/d1773e80
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cBolictBa. OTOeNbHBIE
HpeI[CTaBI/ITeJII/I O-aMHUHOKHCJIOT

XUMHUYECKHE CBOUCTBA
aMUHOKHCIIOT, UX

90 OHOJIOrMYECKOE 3HAUCHUE bubmorexa LHOK
https://m.edsoo.ru/77df705a
amMuHOKHCIIOT. CHHTE3 U
THIPOIIU3 TICTITHIOB
01 benku kak npupoHbie bubnuotexa [HOK
MOJIUMEPBI; CTPYKTYPBI OEIIKOB https://m.edso0.ru/429e9899
bubnnoreka IIOK
92 XUMHYECKUE CBOMCTBA OEIKOB
https://m.edso0.ru/6237306d
A3zoTtcoaepikaiue
TeTePOIMKITHIECKIE
93 coennuennsa. HyknenHoBble bubnmorexa [IOK
e https://m.edso0.ru/521d1431
KHUCIIOTHI: COCTaB, CTPOCHUE U
Ouosoruveckas poib
[IpakTuueckas padbora Ne 4.
Pemenue sxcriepuMeHTaTbHBIX
94 284 110 TeMe bu6nuoreka [IOK
" ¢ https://m.eds00.ru/8e3c02d1
AzoTcoaepkaiue
OPraHNYEeCKHE COCTUHEHUS "
[Ipaktuueckas padora Ne 5.
95 Pemienne skcnepuMeHTAbHBIX bubnmoreka [JOK
3aga4 no teMe "Pacrio3naBanue https://m.edsoo.ru/bde3fdf6
OpPraHUYEeCKHX COCTUHEHUN"
KonTpoinbHas pabora no teme
96 "Azofco e m; ue bubmorexa LHOK
AcPaatl " https://m.edso0.ru/ce561bc7
OpTaHUYECKUE COCTUHEHUS
97 OCHOBHBIC TTOHSATHS XUMHUHU bu6mmoreka [IOK
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BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN U METOIBI UX
CHUHTE3a —IIOJIMMEpHU3alus 1

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

MOJIMKOHACHCALIUS

98 IInactmaccel. Y tunuzanus u 1 bubmuorexa [JOK
nepepaboTKa MIacTuka https://m.edsoo.ru/82242e0f
DJ1acToMepbl: HaTypabHbBIN

99 CI/IHTeTI/I‘IepCKI/Ie Ka?lypiIYKI/I. 1 brbmmorexa LTOK

https://m.edso00.ru/246103ec
Pe3una
BonokHa: HaTypasbHBIE,

100 HCKYCCTBEHHBIE, 1 bubnmnorexka HOK
cunretnyeckue. [lonumepst https://m.eds00.ru/5963a601
CIEIHATBFHOTO HA3HAUCHUS
[TpakTuueckast pabota Ne 6.

101 Pemenne skcniepuMeHTaNIbHBIX 1 bubmuoreka [JOK
3a7a4 o teMe "Pacrio3nHaBanne https://m.edsoo.ru/3aebd77a
MJIaCTMAcC ¥ BOJIOKOH"

O06o0011eHre U cucTeMaTH3alus

102 U3Y4YEHHOI0 MaTepuala 1o TemMe 1 bubnmnorexka HOK
"BBICOKOMOJIEKYIISIPHBIE https://m.edsoo.ru/6a22b1e8
coeMHeHus"

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Kontpoabubie IIpakTuueckue p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 Atom. CocTaB aTOMHBIX SIJED. 1 bubnuorexa [JOK
Xumuyeckui sneMeHnt. M30Tomnsl https://m.edsoo.ru/59c112ee
5 CrtpoeHue 3J1eKTPOHHBIX 000JI04EK 1 bubnuoreka [IOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Kiaccudukanms XuMuaeckux 1 bu6mmorexa [IOK
AJIEMEHTOB (S-, p-, d-, f-a3;memenThI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 31e€KTpoHOB 110 1 bubnuoreka [IOK
aATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIE KOH(PUTYpallui aTOMOB
5 3J1eMeII{)T0B B OCHO];II)-IOI\?III?/I 1 bubmorexa HOK
. https://m.edsoo.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOH(PUTYpAIIUX HOHOB. 1 bubnuoreka [JOK
DNeKTpOOTPUIIATETFHOCTh https://m.edso00.ru/a0764b24
[Iepuoanueckuii 3aK0H U
[lepuoanueckas cucteMa XMMHUYECKUX
7 anemenTtoB JI. 1. Menpaeneena, cBsI3b C 1 Eubmorexa IIOK
N M ’ https://m.eds00.ru/16957c01
COBPEMEHHOW TEOpHUEH CTPOSHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
8 XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX 1 bubnuorexa [JOK

VMU IIPOCTBIX U CJIOKHBIX BEILECTB 10
IpyIIIaM U IepUoJaM

https://m.edsoo0.ru/f8468927
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Cucremaruzanys u 00001LIEHUE 3HAHUM

bubmuorexa [JOK

9
10 TEME https://m.edso0.ru/8fad2942
Bunnl xumuueckoii cBsa3u. MexaHu3MEbl
00pa30BaHMs KOBAJICHTHOW CBSI3H. bubnnoreka [HOK
10
Bonoponnas cBs3b. https://m.edso00.ru/5a8072af
MexMOIeKyIIpHbIE B3aUMOICHCTBHS
BaneHTHOCTh U BaJleHTHBIE
1 BO3MOKHOCTH aTOMOB. CBs3b bubnuorexa [JOK
3JIEKTPOHHOU CTPYKTYPhI MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
Tr€OMETPUUYECKUM CTPOECHUEM
12 [IpencraBnenus 0 KOMIUIEKCHBIX bu6mmoreka [IOK
COEAMHEHMSIX: COCTaB U HOMEHKJIATYpa https://m.edsoo.ru/8c66b12a
BemectBa MOJIeKyIspHOTO U
13 HEMOJIEKYJISIPHOTO CTPOEHHUs. THIIBI bubnuoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.eds00.ru/e167635b
BEIIIECTB
[loHsiTHE O NUCTIEPCHBIX CUCTEMAX.
14 IIpencraBneHue 0 KOJIOUIHBIX bubmmorexa [TOK
p https://m.edsoo.ru/da2c70e4
pacTBopax
HctrunHBIE pacTBOPHI: HACKIIIIEHHBIE U
15 HEHACBIIIEHHBIE, PACTBOPUMOCTh bubmmorexa [JOK
i > P P . https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubnmoreka [JOK
pacTBOpOB https://m.eds00.ru/328e653a
Pemenue 3amau ¢ ucnosnb30BaHUEM
17 HOHATHH ""MaccoBas JI0JIA bu6mmorexa [IOK

"nn

pacTBOpEHHOTO BelecTBa'", "MOJISIpHas
KOHLeHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Krnaccudukanus 1 HOMEHKIIATypa bubmuorexa [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d
CucreMaru3anus 1 00001IeHHE 3HAHUI bubmuorexa [JOK

19
10 TEME https://m.edsoo.ru/8d2c6a3a
KontposbHas paboTa mo temam
"Ctpoenue aroma. [lepuonnueckuii

20 3akoH u [lepuoauyeckas cucrema bu6mmoreka [IOK
XAMHYECKUX d1eMeHToB /I, . https://m.edsoo.ru/70a60aa4
Menaeneesa", "CTpoeHue BEIIECTBA.

MHoroo6pasue BemiecTs"
Krnaccudukanus XuMHYECKAX PeaKIIni
B HEOPTaHUYECKOW U OPraHUYECKON

91 XUMHUHU. 3aKOH COXPAHEHUS MACChI bubnuorexa [JOK
BEILIECTB; 3aKOH COXPAaHECHUS U https://m.edso00.ru/6335cdd2
MpEBpAIICHHS SHEPTUU TIPU
XUMHUYECKUX PEAKIUAX
TennoBsie A3 (HeKTh XUMUYECKUX

22 peakuuii. Tepmoxumuueckue bubmmorexa LIOK

https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenus no ypaBHeHUSIM
23 XUMHUYECKUX PEaKUui u bubmnorexa [IOK
https://m.eds00.ru/87b13954
TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHUYECKOU peakinu, €&
24 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB.
Karanus u xatanuzaropsl
25 ['omMoreHHBIE U TeTEPOTEHHBIE PEaKITUN
26 [TpakTuyeckas padora Ne 1 o Teme bubnuoreka [IOK

"BausiHue pa3nuvHbIX GakTOpOB Ha

https://m.edsoo.ru/1facaldl
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CKOPOCTb XUMHUYECKON peakiuun"

OO6parumbie 1 HEOOPATUMBIE PEAKITUH.

bu6mmoreka [IOK

27
XHUMHUYECKOE paBHOBECHE https://m.eds00.ru/30952f9b
[TpakTuyeckas padora Ne 2 o Teme
28 "Bnustaue pa3nudHbIX GaKToOpoB HA bubmmorexa [JOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHUE XUMHYECKOTO PAaBHOBECHS
DNEKTPOIUTHYECKAS AUCCOITUAITHS.
29 CI/IJII:HI:I))IG U ciia0bie BJIIIGKT (I)IJII/I:I)I bubmmorexa [JOK
P ' https://m.edsoo.ru/5f766bdf
Crenens aucconyanum
Honnoe npoussenenue Boasl. Cpena
30 BOJTHBIX aI:CTBo (I)[B Bono Ho HBII;I " bubmorexa LHOK
A P POB. BOAOPOA https://m.eds00.ru/3966ca89
nokazatenb (pH) pactBopa
I'mpaponus coneit. Peakuuu,
31 MTPOTEKAOIINE B PACTBOPAX bubmorexa HOK
P P P https://m.edso00.ru/09d5a9bd
JEKTPOJIUTOB
[TpakTruyeckas padora Ne 3 o Teme
32 "XUMHYECKHE PEAKIINU B PACTBOPAX bubmmorexa [TOK
,],‘O B P P https://m.edso0.ru/2e3daeb0
JEKTPOJIUTOB
OKHCINTENEHO-BOCCTAHOBUTEIHHBIE
33 eakiuu. Baxxuenime oKucIuTeaIu u bubmorexa HOK
peaKtin. https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 MeTo/ 371eKTPOHHOTO (3J€KTOHHO- bubnuoreka [IOK
HMOHHOTO) OanaHca https://m.edso0.ru/fb691387
35 DNEKTPOIN3 PACTBOPOB U PACILIIABOB bubnuorexa [JOK
BEIIECTB https://m.edso0.ru/93fb97d2
36 Permenve 3a1a4y pa3aMvHbBIX THIIOB bubmorexa LHOK
&P https://m.eds00.ru/5a859d16
37 Pemenue 3amay pa3nuvHBIX TUIIOB bu6mmoreka [IOK
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https://m.edsoo.ru/5afa265d

Cucremaru3anus U 0000IICHUE 3HAHUM bubmuoreka [JOK

38 " "

1o TeMe "XUMUYECKUE PEAKIIUU https://m.edsoo.ru/c161eb85

39 KontposbHas paboTta mo teme bubnnoreka [JOK
"Xumuueckue peakuu" https://m.edsoo.ru/a8a0a930
[TonoxeHrue HeMeTaIOB B
[Tepuoanueckoil cUCTEeME XUMHUYECKHUX

40 snementoB /1. 1. Menpaeneena u bubnmorexa LHOK

T https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOEHUS UX aTOMOB.
dusnyeckue CBOMCTBAa HEMETAILIOB
AJTOTpOTINS. HEMETAIOB (HA TIpUMEpe
41 KHCIIOpoJia, cephl, hocdopa u bubmorexa LHOK
PO, CCPEL, p https://m.edsoo.ru/ef92c91c
yriiepoa)

42 Bonopona: nonydyenue, pusndeckue u bubnuoreka [IOK
XUMHUYECKHE cBOMCTBA. ['uapuabl https://m.edsoo.ru/0aa8f613
["aymoreHsl: HAXOXKICHHUE B IPUPOJIC,

43 CTIIOCOOBI OTYYCHUs, PU3NIECKUE U bubmmorexa [OK

v L https://m.edso00.ru/4e223795
XUMHUYECKHE CBOWCTBA
lManorenoBonopoasl. Baxxnenmue
44 KHCJIOPOICOACPKAIINE COSTUHCHHS bubmorexa HOK
poACOAEpalt s https://m.eds00.ru/6b3255e6
raJorcHOB
JlabopaTopHble 1 IPOMBIIIIICHHBIS

45 CIOCOOBI OJTYYEHHUS TaJOT€HOB. bubnnorexka [HOK
IIpuMeHeHue rajnoreHoB 1 ux https://m.eds00.ru/6971aca4
COEIMHEHU I
[IpakTuueckas padora Ne 4. Pemenue

bu6mmoreka [IOK
46 AKCIICPUMEHTAIIBHBIX 33724 110 TEME

"T"anoreun!"

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHsie u
IMPOMBIIIJICHHBIC CHOCO6LI MMOJIy4CHHA,

bubmuorexa [JOK

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

bubmuorexa [JOK
48 Oxc epoKC
YR I TIEPORCHART https://m.eds00.ru/5c8816a0
49 Perenue 3a1ay pa3iMdHBIX THIIOB bubmorera [JOK
A& https://m.eds00.ru/2b6d8bab
Cepa: HaxO0KJIE€HUE B IPUPOJIE,
50 cncr:co61>1 HOJIH SHUS (;I/IBII)/I‘-II::CKI/IG " bubmmorexa [JOK
v L https://m.edsoo.ru/46afael6
XUMHUYCCKHE CBOMCTBA
bubmuorexa [JOK
51 C
CPOBOOPOLL, CYILPULI https://m.eds00.ru/7¢875999
Kucnopoaconepsxariue coefuHeHHs
52 cepol é))cﬂo&f}[IHli:)c;l CBOP'ICTI]; CepHOMH bubmorexa HOK
PPl p https://m.edsoo.ru/8cfa2548
KHCJIOTHI
[IpaxTuueckas padora Ne 5. Pemenue

53 AKCIICPUMEHTAIIBHBIX 33724 110 TEME bubmorexa HOK

" P . ,I,[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coennuHeHUs
A30T: HaxX0XJAEHUE B IPUPOJIE,

54 CroCcOoOBI MOTydeHus, Pu3ndecKne u bubnmnoreka [JOK
XHMHYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnopocoaepkaniiue coeTMHCHHS

55 azora IZ)co6eHIEOCTI/I CBOMCTB a30THOM bubmorexa HOK

i https://m.edsoo.ru/e2965afe
KHCJIOTHI
56 [IpumeneHue a3oTa U €ro COCIMHEHUM. bubnnorexka [HOK

ABOTHBIC yIOOpEHHS

https://m.edso00.ru/129f5059
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docdop: HaXOKAECHUE B IPUPO/IE,
CTIOCOOBI OTYYEHHUs, PU3NIECKUE U

bubmuorexa [JOK

57
XUMHUYecKue cBoricTBa. Dochuas u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcunsl docdopa,

58 (1)00(;[0 c((I)) e(bxcz ue Kucinotel. Comnu bubmmorexa LIOK

P )i[ prRatll ' https://m.edsoo.ru/c7a2d429
bochopHOIT KHCTTOTHI

59 [Tpumenenue dhocdopa u ero bubnuorexa [JOK
coequHeHunil. ocopHbie ynoOpeHus https://m.edsoo.ru/a218070a
[IpaxTuueckas padora Ne 6. Pemenue

bu6mmoreka [IOK
60 IKCIIEPUMEHTAIBLHBIX 33724 110 TeMe
https://m.edso00.ru/8175ac3f
"A3z0T u pochop u ux coenuHeHHS"
VYrnepos: HaxoXJIeHUE B IPUPOJIE,

61 JIOTPONHbIE MOAU(DUKALINY; bubnuoreka [IOK
(bu3nYecKre U XUMUYECKHUE CBONCTBA, https://m.edsoo.ru/1eb19f9%e
MIPUMCHCHUE
Oxcup yraepoaa(ll), oxcu

62 ne I([)y;(I\I/)) . (OJ'I)LHaSI KiCHOTa ueé bubmmorexa [OK
YHIEPOR > YT https://m.edsoo.ru/dba58adf
conu

63 Pemenwue 3a1a4 pa3TuIHBIX THIIOB bubmorexa HOK

At p https://m.eds00.ru/6029b609
KpemHunii: Hax0XaeHUE B IIPUPOL,
64 cfoco6r,1 0TI elfm (1)1/131/1r1:ecr:)1<:11e " bubmmorexa [OK
YACHI, https://m.eds00.ru/143558ab
XUMHYECKHE CBOMCTBA

65 Oxcun kpemuausi(I1V), kpemuuenas bubnmnoreka [JOK
KHCJIOTA, CUJIMKATHI https://m.edso0.ru/3170e7bl
[IpumeHeHne KpeMHUS U €ro bubmiorexa HOK

66 P P https://m.edsoo.ru/393cdac0

coeguHeHnil. CTEKI0, €ro MoJIydeHue,

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

67 Pemenne 3a1a4 pa3iMyHbIX THIIOB bubmmorexa [IOK
atp https://m.edsoo.ru/b624f801
68 CucreMaru3anus 1 00001IeHHE 3HAHUI bubmuorexa [JOK
o treMe "Hemerasis" https://m.edsoo.ru/6e864db5
69 KonTponbnas pabora no teme bubnmoreka [JOK
"HemeTtamnbr" https://m.edsoo.ru/d0484c76
20 AHanu3 pe3yiabTaToOB KOHTPOJIbHOMN bubnuorexa [IOK
paboThI, KOPPEKIIHS OMINOOK https://m.edsoo.ru/2b7e9510
[TosoxeHre METAILIOB B
[Tepunoanueckoil cuCTeMe XUMHUYECKHUX
71 351eMeHTOB. OCOOEHHOCTHA CTPOEHUS bubnmorexa LOK
’ p https://m.eds00.ru/9839c16¢c
AJICKTPOHHBIX 000JI0YEK aTOMOB
METAILIOB
OO6mume guznueckre CBOMCTBA
72 MeTauIoB. [IpuMeHeHe METAIUIOB B bubmmorexa LHOK
- 1P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetauioB. Kopposust bubnunoreka [JOK
METAJLIIOB https://m.edsoo.ru/42b872e3
74 Pertennie 3agau pa3IndHbIX THIIOB Eubmorexa IIOK
atp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMAYECKUN DA HAOPSHKESHUH
75 MCTMEOB O6mue cnoiolgm H(I))n €HUS bubmmorexa [TOK
- VoI ya https://m.edsoo.ru/94eb377a
METAILIOB
OO6mras xapakTeprucTuka MmeTayuioB [A-
76 rpynisl [leppoauyeckoit cuctemsl bubnnoreka [JOK

XMMHYECKHUX AeMeHTOoB. HaTtpuii u
Kaluii: mojay4yeHue, pusndeckue u

https://m.edsoo.ru/e12c26b3
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XUMHNYCCKHUC CBOﬁCTBa, IIPUMCHCHUC
IMPOCTHIX BCIICCTB U UX COGI[I/IHCHI/If/'I

OO6m1as xapakrepucTruka MetayioB I1A-
rpynusl Ileppoaudyeckoi cucTeMsl
XMMHYECKUX IJIEMEHTOB. Maruui u

bu6mmoreka [IOK

77
KaJIbIMIA: IOJy4YeHue, pusnueckue u https://m.edso0.ru/7c3e49c0
XUMHUYECKHE CBOICTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COSAMHEHUN
78 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bubmuorexa [JOK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9
79 AnoMHHUI: TIONTydeHue, GU3ndecKue u bubnuorexa [JOK
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE https://m.eds00.ru/0e79b266
AMdoTepHbIE CBOMCTBA OKCHIA U
80 TUAPOKCH/IA aTIOMHUHUS, bu6nmoreka [JOK
TUAPOKCOKOMILUIEKCHI aTFOMHHMS, UX https://m.edso0.ru/5d12d318
MIPUMEHEHHE
81 Pemrenue 3amau pa3nuyHbIX TUIIOB
[IpakTuueckas padora Ne 7. Pemenue
82 JKCHEPUMEHTAILHLIX 3a7a4 10 TEME bubmorexa LOK
3 https://m.edsoo.ru/27a4af43
"Mertasuisl TJIaBHBIX OATPYIT"
OO1mas XxapakTepucTUKa METaIOB
83 no0ouHbIX noarpymn (b-rpymm) bubnuoreka [IOK
IIepnonnueckol CUCTEMbI XUMUYECKUX https://m.eds00.ru/610d7431
JJIEMEHTOB
OuU3NYECKUE U XUMUYECKUE CBOMCTBA
84 XpOMa U €ro COeIUHEHNI, UX bubmmorexa LOK
P ’ https://m.eds00.ru/9911bef3
MIPUMEHEHNE
85 Baxneiiiive coeMHEHUs1 MapraHiia. bubnmoreka [JOK
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[Tepmanranar xayus, ero
OKHUCIIUTENbHBIC CBOUCTBA

https://m.edso00.ru/039d69c8

dusnueckre U XUMUYECKHIE CBOMCTBA

bu6mmoreka [IOK

86 )Kenesa " ero coenuuennii. [lonyuyenue
A yi https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIUJIaBOB Kelie3a
duznyeckre 1 XUMHUECKHE CBOIICTBA
87 MEIN U €€ COeINHEHNN, UX bubmorexa LHOK
o o ’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
dusnueckue U XUMUYECKHIE CBOMCTBA
IIMHKA U €T0 COCAUHECHNM, NX bu6mmorexa [IOK
88
IIpUMEHEHHE. [ 1IPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
IIUHKA
[IpakTuueckas paborta Ne 8. Pemenue
bu6nmoreka [JOK
89 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
' https://m.edsoo.ru/a6e352ea
"MeTaibsl TOOOYHBIX MOArpyHH"”
90 Pemenue 3amay pa3sInuHBIX THIIOB bubmmorexa [IOK
atp https://m.edsoo.ru/a8b83d83
O000I11IeHNE U CUCTEMATHU3AIUS
91 M3YYEHHOI'0 MaTepuana o TeMe bubmmorexa [TOK
" Y " P https://m.edsoo.ru/e91fe975
Mertanisl
92 KonTponbnas pabora no teme bubmuoreka [IOK
"MeTtamier" https://m.edso0.ru/83f63ea3
93 AHanu3 pe3yabTaToB KOHTPOJIBHON bubnnorexka [HOK
paboThI, KOPPEKIIUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Posne xumMuu B o0ecieueHun
94 YCTOMYHMBOTO pa3BUTHUS YEIOBEUECTBA. bubnnorexka [JOK

[TonsiTHE 0 HAYYHBIX METOAAX
HUCCIIENOBAHUS BEIIECTB

https://m.edsoo.ru/080fe1f0
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HaquHe IMPUHOMUIIBI OPraHu3alnuu
XUMHYCCKOI'O IMMPOU3BOJACTBA.

bubmuorexa [JOK

95 1
[TpombInIEHHBIE CITIOCOOBI TTOTYYCHUS https://m.edsoo.ru/2e45a44f
BaXKHEHIIINX BEIIECTB
XHUMHYECKOE 3arps3HEHNE
96 OKPY KaIOIEN Cpeabl U €ro 1 bubmorera [JOK
Pyarott peAt https://m.edsoo.ru/9f11bf51
MOCHEICTBUSA
97 XUMUA U 3J0POBBE YEJIOBEKA. 1 bu6mmoreka [IOK
JlekapcTBEeHHBIE CpelICTBA https://m.edsoo.ru/a6552721
98 Xumust nuiy. Pojib XumMuu B 1 bu6mmorexa [IOK
obecIieueHny MUILEBOH 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd?2
99 Kocmernueckue u mapdromMepHbie 1 bubnnoreka [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
X¥MHs B CTpOUTENLCTBE. BakHelmue
100 CTPOUTENIBLHBIE U KOHCTPYKIIMOHHEIE 1 bubmorexa HOK
p pyK https://m.eds00.ru/61e69003
Marepuabl
X"UMHSA B CEITLCKOM XO3SHUCTBE.
101 Oprannyeckre 1 MUHEPAJILHBIE 1 bubmorexa [JOK
p p https://m.edsoo.ru/fd39587d
yaoOpeHust
102 Cucremaru3anus U 0000IICHUE 3HAHUH 1 bu6mmorexa [IOK
10 TeMe https://m.edsoo0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpedoBaHus

1

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Bitanenune cucreMoi XMMHUYECKUX 3HAHUM, KOTOPAst BKIIIOYAET:

11

1.2

13

OCHOBOIIOJIATAlOIIME MOHATHS (XMMHUYECKUH DJIEMEHT, aTOM, H30TOIIbI,
3JIEKTPOHHAs 000JI0YKa aToma, S-, p-, 0-3JIeKTpOHHBIC OPOUTAIH aTOMOB,
OCHOBHOE€ M BO30YXIEHHOE COCTOSIHHE aToMa, HOH, MOJIEKYJIa,
BaJICHTHOCTb, ANIEKTPOOTPHUIIATEIIBHOCTb, CTEEHb OKHCJIEHHUS,
XUMUYECKasg CBS3b (G- U T-CBSI3b, KpaTHBIC CBSI3M), THOpUIU3ALIMS
aTOMHBIX OpOHWTAJICH, KpUCTAUIMYEcKas pemeéTka, MOJIb, MOJISIpHAS
Macca, MOJSPHBIH 00BEM, MOJNSpHAs KOHIICHTpAIUS, PacTBOPHI
(MCTHHHBIC, JHUCIIEPCHBIC CHUCTEMBI), KPUCTALUIOTUIPATHI, YIIICPOTHBIH
ckeser, (yHKIMOHAJbHAsl TPYIIMa, paguKal, HW30MEpbl, CTPYKTypHas
dbopmyna,  uzomepus  (CTpyKTypHas,  TeoMeTpuueckas  (Uuc-,
TPAHCH30MEPHS), TOMOJOTUYCCKUI psi, TOMOJIOTH, YIJIICBOIOPOJIHI,
KHCJIOPOJI- M a30TCOACPIKAIIUE COCTUHEHHUS, OMOJOTUYECKH aKTHUBHBIC
BellecTBa (yriaeBOIbl, KUPBI, OETKK), MOHOMEp, TOTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJIIPHBIC COSIUHECHHUS, KPEKUHT, PHPOPMUHT, THITHI
XUMHUYECKUX peaKIuii (OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE, AK30- U
SHAOTEPMHUUYECKUE, PeaKIIMM MOHHOTO OOMEHa, TOMO- U Te€TepPOreHHbIE,
oOpaTuMbie ¥ HEOOpaTHUMBIE), PACTBOP, AJICKTPOJIHUTHI, HEIICKTPOJIUTHI,
ANEKTPOIUTHICCKAS JAUCCOIUAIUS, CTCIICHb JTUCCOIMAIINN, OKUCITHTEIb,
BOCCTaHOBUTENb, OJEKTPOJIH3, CKOPOCTh XUMHUYECKOW  pEaKiuw,

XUMHUYECKOE PABHOBECHE)

TEOPUU U 3aKOHBI (TEOpHUs] XHUMHUYECKOTO CTPOCHHUS OPTaHUYECKUX
BemectB A.M. bytnepoBa, Teopus 3JIEKTPOIUTHUECKON THUCCOIUAIINH,
[Tepuoanueckuii 3axkon .M. MenneneeBa, 3aKOH COXpaHEHUS Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUW S3BIK XUMHHM, MHUPOBO33PEHUECKHUE
3HaHUS, JIKAIUE B OCHOBE MOHUMAHUSI MPUUYUHHOCTA U CHUCTEMHOCTHU
XMMHYECKUX SBJIEHUN, COBPEMEHHBIE IIPEACTABICHUS O CTPOEHUHU

BCIICCTBA HA aTOMHOM, MOJICKYJIIPHOM U HAAMOJICKYJIIPHOM YPOBHSAX

NpCACTaBJICHUA 0 MCXaHUu3Max XUMHUYCCKUX peaKuHﬁ,

TEPMOANHAMHUYCCKUX n KHHETHYCCKHUX 3aKOHOMCPHOCTAX nux




MMPOTCKAHUSA, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTCMAX

14

1.5

(dakTonoruueckue CBEICHHS O CBOMCTBaX, COCTaBe, MOJIYYECHUH H
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpraHMYECKHUX BEHIECTB B OBITY M MPAKTHUYECKOH JesTeNbHOCTH
YelioBeKa

oOuiyie HaydHble MPUHIMIBI XUMUYECKOTO MPOU3BOJACTBA (Ha MpUMepe
MPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJa, IMepepaboTKu

HedTH)

ChopMupoOBaHHOCTH YMEHHIA BBISBIISTh:

2.1

2.2

XAapPaKTCPHBIC  TIPHU3HAKK W  B3aWMOCBA3b  HM3YUCHHBIX HOHHTHﬁ,
IPUMEHATE COOTBETCTBYIOIIMEC IIOHATHA IIPpU OIIMCAHHMKW CTPOCHHUA U

CBOWMCTB HEOPTraHMYECKUX U OPTAaHUYICCKUX BEIIECTB M UX MPEBPAIICHUN
B3aMMOCBSI3b XMMHUYCCKUX 3HAHUHN C MOHATHSIMH H IPEACTABICHUSIMHU
JIPYTHUX MPEAMETOB JUIsi 00Jee 0OCO3HAHHOTO MOHUMAHUS M OOBSCHCHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA

3.1

Cq)OpMI/IpOBaHHOCTL YMCHHS UCIIOJIB30BATh!:

HaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpPIKJIZlI[HOfI XMMHUU W TpPHUBUAJIBHBIC HA3BAHHA
BCHICCTB, OTHOCAIIUXCA K H3YUYCHHBIM KjJacCaM OpPraHu4Y€CKUXx H

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

XMMHUYECKYI0 CHUMBOJIMKY JUISI COCTaBJICHMsS (OPMYJI HEOPraHUYECKHUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX

U CKEJETHBIX) (POPMYJI OpraHUUECKUX BEIIECTB

CpopMUpOBaHHOCTH YMEHHUS KIACCU(DUIIMPOBATH:

4.1

HCOPraHn4eCKUC BEHICCTBA, CaMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBAaHHsA U

KPpUTCPpHUU IJIA Knaccmbmcaunn HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

4.3

OpPraHMYeCKHUe BEIIEeCTBA, CAMOCTOSATEIILHO BHIOUpPATh OCHOBAHUA U
KPUTEPUH IS KITaCCU(PUKAIIUHI U3y4aeMbIX XUMUYECKUX O0OHEKTOB

M0 pa3NMYHBIM TpPHU3HAKaM (YUCITYy U COCTaBy PEarupyIOIIMX BEIIECTB,
TermoBoMy 3(dekTy peakuuu, W3MEHEHUIO CTeleHed OKHCICHUS

2JIEMEHTOB, 0OPATUMOCTH PEAKIIUHY, YIACTHIO KaTaIu3aTopa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPH30BATh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSIHUHM) W HOHOB
XUMHUYECKUX 37eMeHTOB 1 — 4 nepuonaos llepuoauyeckoit cucremsr [1.1.
MeHpeneeBa 1 UX BaJE€HTHBIE BO3MOKHOCTH, HCTIONB3Ys TOHATHUSA S-, p-,

d-31eKTpOHHbBIC OPOUTAITH, SHEPTETUIECKUE YPOBHU




7.1

7.2

ChopmupoBaHHOCTE YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH W3MEHECHUS
CBOWCTB XMMHYECKHX DJIEMEHTOB M O0pa3yeMbIX MU COCTUHEHUH IO
MIEpUOJIaM | TPyIIam

ChopMUPOBAaHHOCTh YMEHHsSI COCTABIIATH yPAaBHEHUS XHMHUYECKUX
peaKIuii ¥ paCKPhIBATh UX CYIIHOCTb:
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA TOCPEICTBOM COCTABIICHHS
3JIEKTPOHHOTO OajaHca 3THX peaKlnii

YpaBHCHUA peaKHI/Iﬁ pPa3JIM4YHbBIX THIIOB; IIOJHBIC U COKpaH_[éHHbIe
YPaBHEHUs peakluii HOHHOTO OOMEHA, YUUThIBAs YCIOBHUS, TP KOTOPBIX

OTHU p€aKIWHU UAYT J0 KOHIIAa

7.3

8.1

8.2

peakuuii TUAPONU3a, peakluil KOMIUIEKCooOpa3zoBaHusl (Ha IpUMeEpe

TUIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)
ChopmupoBaHHOCTH YMEHHUS MOATBEPHKIATh:

Ha KOHKPCTHBIX IIpUMCpAaX XapaKTCp 3aBUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTH OpTraHU4YCCKUX COCOUHCHHUI OT KpaTHOCTH MW THUIIA
KOBaJICHTHOM CBS3H (G' n TE'CB?BI/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
4TOMOB B MOJICKYJIAX, a@ TAKKE OT 0COOEHHOCTEH pealin3anu pa3JInIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKIUN

XAapaKTCPHBIC XHMUUYCCKHC CBOMCTBA BCIICCTB COOTBECTCTBYIOUIMMHA

SKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

10

ChopMupoBaHHOCTE YMEHHUS XapaKTEPH30BaTh COCTAB WM Ba)KHEHIIHE
CBOMCTBAa BEIIECTB, MPHUHAMICKAINIMX K ONpeAeNEHHBIM KiaccaM |
TpynmnaM coeIuHEeHUN (IPOCThIe BEIIECTBA, OKCUBI, TUIPOKCUIBI, COIIH;
YTIEBOJIOPOIBI, TPOCTHIC I(PUPBI, CIUPTHI, (PEHOIIBI, ATTBIACTUIBI, KETOHBI,
KapOOHOBBIE KHUCIIOTBI, CIOXHBIE A(GUPHI, KHUPBI, YTIEBOJbI, AMHHBI,
aAMUHOKHCIIOTHI, OETTKH)

ChopmMupoBaHHOCTE yMEHHS MPOBOAWTH PACUETHl O XHUMHUYECKUM
dbopMyllaM W YpaBHCHHSIM XUMHUYECKHX PEAKIHAd C HCIIOJIh30BAHUEM

(U3MYECKUX BEJIUYMH:

10.1

10.2
10.3

Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMH, €CIIH OJIHO
13 UCXOJIHBIX BEIIECTB JAHO B BHJIE PACTBOPA C OMPEIEIEHHON MacCOBOM

J0J1ei pacTBOPEHHOT'O BEIIECTBA WIIM AAHO B U30BITKE (MMEET MPUMECH )
MaccoBOM WM 00BEMHOM J10JIH, BBIX0/1a MPOIYKTA PEAKLIUU

TETI0BOTO 3 (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

10 HAXOXJACHUIO XUMUYECKON (hOPMYJITBI BEIIeCTBA




11

Bnanenue cucteMol 3HaHHMI O METOJAaX HAYYHOI'O MO3HAHUS SIBJICHUU
MIPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHUE IPUMEHSTh
STU 3HAHMS TPU SKCIEPUMEHTAIBHOM MCCJICIOBAaHUU BEUIECTB W JUIS
OOBSICHEHUSI XUMHUYECKUX SIBICHHUW, HUMEIOMIMX MECTO B MPUPOJE,

HpaKTquCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGI[HGBHOﬁ KHU3HU

12

13

14

ChopMupoBaHHOCT yMEHHS TPUMEHSTH (KMCIOJIB30BATh) 3HAHUS O
COCTaB€ M CBOMCTBAX BEIIECTB JUIsI SKCIEPUMEHTAIBHON MPOBEPKHU
TUIOTE3 OTHOCUTENBHO 3aKOHOMEPHOCTEM MPOTEKaHUS] XHMHYECKUX
peakiuuMii W MPOrHO3MPOBAHUS BO3MOXKHOCTEM HMX OCYILIECTBIICHUS,
CUCTEMHBIC XWMHUYECKUE 3HAHHS Ui OOBSICHEHUS W TMPOTHO3UPOBAHHS
SIBJICHUM, MMEIOIIUX €CTECTBEHHOHAYYHYIO MPHUPOAY; s MPUHATHA

IPaMOTHBIX PEIIEHU TPOOJIEM B CUTYaUsIX, CBSI3aHHBIX C XUMHUEN

CpopMHUpOBaHHOCTh YMEHHS IUIAHUPOBATH U TMPOBOJUTH XUMHUUYECKHM
OKCIEPUMEHT (MOJIy4YEHHE W M3YYCHHE CBOMCTB HEOPTaHUYECKUX U
OpraHMYECKHUX BEIIECTB, KauyeCTBEHHbIE pEaKUUU YIIEBOAOPOJIOB
Pa3JIMYHBIX KJIACCOB M KHUCJIOPOJACOAEPKALIUX OPraHUYECKUX BEIIECTB,
perieHue AKCTIEPUMEHTAIbHBIX 3a/1a4 1o pacrno3HaBaHMIO
HEOPraHWYECKUX U OPraHMYECKUX BEIIECTB) C COOIIOACHUEM MPaBUI
OesomacHoro  oOpamieHus C  BemlecTBaMH M J1a0OpaTOPHBIM
obopynoBanuem; GOpMyIHPOBATH 1SN HCCICIOBAHNUS; MPEACTABISATH B
paznuuHOil  (opme pe3ynbTaThl SKCIEPUMEHTa, AaHaJU3UpOBaTh U

OLCHUBATDL UX NOCTOBCPHOCTb

ChopMHpPOBaHHOCTh YMEHHSI OCYIIECTBIISATH LIEJIEHANPABICHHBIA MOUCK
XUMHUYECKON MH(POPMALIUY B Pa3JIMYHBIX UCTOYHUKAX (HayyHas U y4eOHO-
Hay4Has JUTepaTypa, CpeJCTBa MacCoBOM nHpopManuu, ceTh aTepHeT 1
Jpyrue), KpUTHYECKH AaHAIM3UPOBATh XHMUYECKYI0 HH(opMaluio,
nepepadaTbiBaTh €€ U MCIOJB30BaTh B COOTBETCTBUU C ITOCTABICHHOMN

y4eOHOM 3a1aueit

15

CdopmMupoBaHHOCTH YMEHHSI  MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLIEHMBaTh HHGPOPMAIMIO C TO3UIUH SKOJOTMYECKOH 0e30macHOCTH
MOCNIEACTBUI OBITOBOM M NPOU3BOJCTBEHHON JEATENBHOCTH YeNOBEKa,
CBSI3aHHOW C TepepabOTKOM BeEUIeCTB; CHOPMHUPOBAHHOCTH YMEHUI
OCO3HaBaTb  OIMACHOCTb  BO3ACUCTBUSI HA  KHUBBIE  OPraHU3MBI
OIPENEJIEHHBIX BEIIECTB, IIOHUMAas CMBICI II0Ka3aTelsl IpeNebHOM
JOMyCTUMOW KOHIEHTpallUMd, U TOACHATH Ha MpUMepax CIOCOObI
YMEHBIIEHHS U MPEIOTBPAIIECHUS UX BPEAHOTO BO3AECUCTBHS Ha OPraHU3M

YCJIOBCKaA




INEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, ITPOBEPAEMBIX HA EI'D
11O XUMHNH

Koxa

1.1

1.2

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

Crpoenue BemiectBa. CoBpeMeHHasi MOJIeNIb CTPOEHHsI aroma. PacrpesnencHue
9JIGKTPOHOB IO SHEPreTHYecKHMM ypoBHsIM. Kiaccupukanuss XUMHYECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYCCKUX YPOBHEH aToMoB (S-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXKAEHHOE COCTOSHHS AaTOMOB. JJIEKTPOHHAs

KoH(pUTyparnus aroma. BalleHTHBIC JIEKTPOHBI

[lepuonuueckas cucrteMa xumudyeckux snemeHtoB .M. Menzeneesa.
Ousnueckuit cmbica [lepuoanueckoro 3akona /.M. MenneneeBa. [lpuunnbl 1
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH TI0
epuoJaM M rpynnaM. 3aKOHOMEPHOCTM B HM3MEHEHMHM CBOWCTB IPOCTBIX

BCIICCTB, BOOOPOJHBIX COGI[HHGHI/Iﬁ, BBICHIUX OKCUIA0B U TUAPOKCUIOB

1.3

BanentHocTs. DnekTpooTpuniateabHOCTh. CTENEeHb OKUCIECHUS

14

Buapl xumudeckoit cBs3u (KOBaJeHTHAsl, MOHHAs, METAINTMYECKAs, BOJOPOIHAs)
1 MexaHu3MbI e€ oOpa3zoBaHus. MexxMONeKysIpHbIe B3auMoeicTBus. BemecTBa
MOJIEKYJIPHOIO M HEMOJIEKYJIPHOTO CTPOEHMSA. THUIbl KPUCTAUIMYECKUX

peiérok. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKOMN peréTKI

1.5

XuMudeckast peakuus. Krnaccudukanus XUMHUYECKUX peakuuii B

HEOpPraHMYECKON 1 OpraHM4ecKOi XUMHUHU. 3aKOH COXPAHEHUS MacChl BELIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.7

1.8

1.9

TemnnoBbie 3¢ hexThl XMMUYECKUX peakiuid. TepMoxuMudeckue ypaBHEHUs
OOpatuMble peakuuud. XHUMUYeckoe paBHoBecue. DakTophl, BIHAIOLIME Ha
cocrostHue xumudeckoro pasHosecus. [Ipunnun Jle Illarense
Onexrponutuyeckas aucconuanus. CuinpHble M ciadble 31eKTponuThl. Cpena
BOJHBIX pPAacCTBOPOB BELIECTB: KHCHas, HeWTpaibHas, IueraoyHas. CreneHb

Jucconyanuy. Peakyyu HOHHOTO oOMeHa

1.10

IMuaponus coneit. Monnoe npoussenenne Boabl. Bomopoausiii mokaszarens (pH)

pacTtBopa

1.11

1.12

CnocoObl BBIPAXKCHUS KOHIOCHTPALIUHA PACTBOPOB: MAaCCOBas NOJIA paCTBOpéHHOI‘O
BCIICCTBA, MOJISIpHAA  KOHOCHTpALUA. HacpimieHable M HEHACHIIICHHBIE

pacTBOPBI, pacCTBOPUMOCTh. Kprcramioruaparst

OKHCIUTENTbHO-BOCCTAHOBUTENIbHBIC peakiiud. [loBegeHne BEmeCcTB B cpenax C

pa3zHbIM 3HaueHHeM pH. MeTopl 2JIeKTpOHHOTO Oaanca




1.13

DNEeKTPOIU3 PACTBOPOB U PACILIABOB COJIEN

OCHOBBI HEOPTAHHUYECKOW XUMUU

2.1

2.2

Knaccugukanus Heoprannyeckux coeanHenuil. Homenkiarypa HeopraHm4ecKux
BEIIECTB

XHWMHYECKHUE CBOMCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KA, KaJbIUH,
MarHui, aJlOMUHUN, ITUHK, XpOM, Kelie30, Mellb) U MX coeauHeHuit. OOmue

CIIOCOOBI MMOJIy4YCHHA MCTAJIJIOB

2.3

2.4

2.5

XUMHUYECKHE CBOWCTBA BaXXHEHIIUX HEMETAIOB (TaJIOT€HOB, CEpPbI, a30Ta,
dbochopa, yrmepoga M KpEeMHHS) HM  UX  COSAWHCHHMN  (OKCHJIOB,
KHCJIOPOJICOACPIKAITMX KUCIIOT, BOAOPOIHBIX COSTUHEHU)

['eHeTn4eckas CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAICIKANTUX K PA3TMIHBIM
KjaccaMm

###Par### nenTudukanys HeopraHmuecKux coenHeHui. KauecTBeHHbIS

PCaKu Ha HECOPTraHNMYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPTaHNUYECKON XUMUU

3.1

OCHOBHBIE TIOJIOKEHHUSI TEOPUU XHMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YriepoaHblii CKelIeT OpraHU4eCKOW MOJIEKYIbI.
KpatHocTh Xumuueckoil cBsi3U. s- M p-CBs3U. SP3-, SP2-, SP-ruOpuAM3AINH
opOuTasneii aTOMOB yriiepoaa. 3aBUCUMOCTh CBOMCTB BEIECTB OT XUMHYECKOTO

ctpoeHus Mosuekyi. ['omonoru. I'omonornyeckunii psaa. Mzomepus u nzomepsl

3.2

3.3

[lonsatne o  ¢dysknuoHampHOW  rpymnme.  OpueHTanuoHHBIE  A((EKTHI
3aMECTUTENIEH

[IpencraBnenne o kinaccudukanuum opraHuyeckux BemecTB. HomeHknaTypa
OpPraHUYECKUX COEJAMHEHHH (CUCTeMaTHyecKas) W TpPUBUAJIbHbIE Ha3BaHUs

BOXHEUIIMX MPEIACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB

3.4

CBoOOAHOpAIUKAIBHBIH W HMOHHBIM MeXaHu3Mbl peakuuu. [loHsTHE O

Hykieoguie u anekrpoduie. [pasuno Mapkosuukosa. [IpaBuio 3aiiieBa

3.5

AusikaHbpl. XMMUYECKUE CBOMCTBA aJKAHOB: TAJIOTEHUPOBAHUE, JETUAPUPOBAHUE,
TEPMHUUYECKOE pA3JI0KEHUE, KPEKUHI, Hu30oMepu3auus, ropenue. Ilomydenue
ankaHoB. [luknoankanel. Croenuduka CBOWCTB IUKIOATKAHOB C MAallbIM

pa3Mepom 1ukia. Peakiuy npucoeIMHeHUs U PaauKaJIbHOTO 3aMEIEHUS

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOWMCTBA: PEAKIMHU MPUCOEANHEHUs (TaJoreHUpOBaHUE,
THAPUPOBAHUE, THAPOTAIIOTCHUPOBAHNUE, THUIpATAIlHs), TOPCHHS, OKUCICHUS W
nonuMepu3anui. [IpoMbInieHHbIe ¥ Ta0OpPaTOpHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

AJKagueHbl. XHMMHUYECKHE CBOWCTBA AJKAJUEHOB: PEAKIUU MPUCOCTUHECHUS

(rugpupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHHs U nojaumepusanuu. [lomyueHue




AJIKaAUCHOB

3.8

AnkuHbl. XMMUYECKHE CBOMCTBA: PEAKIIMU MPUCOSANHEHUS (TajJoreHupOBaHUE,
TUIPUPOBAHUE, TUIpATAIUs, TUIPOTAIOTEHUPOBAHUE) KaK CIIOCO0 TONy4YeHUS
MOJINMEPOB M JAPYTUX TMOJE3HbIX MpoAyKToB. Peakuuu 3amemieHusi. ['opeHue
alleTUJIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHH JJI CBApKU U PE3KU

MCETAaJlJIOB. HpI/IMeHeHI/Ie allCTHJICHA

3.9

Apenbl. XuMHYECKHE CBOMCTBa O€H30JIa: pPEaKIUu  SIEKTPOGUIBLHOTO
3aMelIEeHUs, NpUcoennHeHusl (TUIpUpOBaHME, TrajloreHupoBaHue). Peakuus
roperusi. OCOOEHHOCTH XHMMHUYECKUX CBOWCTB Toiyona. [lomydenue OeHzona.
Oco0OeHHOCTH XMMHYECKUX CBOHCTB ctupoiya. [lonmmMepusainus crupoa.

CriocoObl Moy4eHus: 1 IPUMEHEHUE apOMaTUUYECKUX YTIIEBOAOPOI0B

3.10

3.11

Cnuptel.  IlpenenbHble  OAHOATOMHBIE CHUPTHL. XUMHUYECKUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO  YCTaHOBJIGHUS — HAJIMYMA
TMJIPOKCOTPYNIBI, €  TaJIOTEHOBOAOPOJAMH  KakK  CIOCOO  IMOJyYeHMS
pacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakius ropexus.
[Tonyyenue »sTaHONa: peakuuss OpOXKEHUS TIJIIOKO3bI, TUApATallys 3TUIICHA.
OTUJICHITIMKONIb U TJIMUEPHUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOIOATOMHBIX

CIIUPTOB

@®enon. Xumuueckue cBoicTBa (eHosia (peakuuu € HaTpueM, T'HIPOKCHIIOM

Hatpus, Opomom). [lonyuenue penona

3.12

Anpaeruapl. XUMUYECKHE CBOMCTBA HPEENIbHBIX AJIbJIETHJIOB: TMAPHUPOBAHUE;
KAueCTBEHHbIE PEAKIMM HAa KapOOHUIBHYIO TPYNNy (peakius «cepedpsHOro
3epKanay, B3aumoseictaue ¢ ruapokcuaom meau (II). Ilonydyenue npenenbHbIX
QIbJIETUJIOB: OKHMCIEHHE CHOUPTOB, THUApaTals aleTWIeHa. AIIETOH Kak

NpeACTAaBUTCIIb KETOHOB. OcoOeHHOCTH PCaKIIM OKUCIICHUA all€TOHA

3.13

3.14

KapOoHoBbie KHCIOTHI. XHWMHUYECKHE CBOMCTBA MPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[Tonyyenue mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJICHUE
AJKAHOB, AJIKEHOB, MEPBUYHBIX CHUPTOB, ajlbJIETUI0B. Briciine mpenesbHblE U

HCIIPCACIIbHBIC Kap60HOBLIC KHCJIOTBI

Cnoxuble »pupel u kupbl. CrnocoObl TMOJY4YEHUS CIOXKHBIX 3(PHUPOB.
OOpatumMocth peakiuu sTepuduranuu. [IpuMeHeHHe CIOXKHBIX 3(QHPOB B
MUIIeBOW M NapProMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CIOKHbIE 3(UpPbI
IJIMIEpUHa U BBICIIUX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBONCTBAa >KHPOB:
THJIpUPOBAaHUE, OKUCIEHUE. [HMIponu3, WiIM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJYYE€HUs COJIEW BBICHIMX KapOOHOBBIX KHCIOT. MbUIA Kak

COJIN BBICHINX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKUE CBOMCTBA TIJIFOKO3BI: pEAaKIMU C Y4YaCTUEM CIHPTOBBIX U




QJIBJICTUAHOM TPYII M MOJIOUHOKHCTIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAQ4YCHUE B JKU3HEACATEIBHOCTH OpraHusma. Jucaxapuasl: caxapo3a, MajabTo3a.
BoccranaBiuBamomye M HEBOCCTaHABJIMBAIOIIME aucaxapuabl. ['maponus
nucaxapunoB. Ilomucaxapuabl: kpaxman, riaukoreH. CTpoeHHE MaKpOMOJIEKYII
Kpaxmajla, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayla H
LEeJUII0N03bl.  XMMHMUYECKHE CBOWCTBA KpaxMana: TIHMAPOJU3, KadyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: THMAPOJIN3, MOJIYYCHHE
3¢upoB wnemnrono3bl. IloHsATHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aIeTaTHBIN MIETK)

3.16

3.17

AMUHBI. AMUHBI KaK OpPraHUYeCKHE OCHOBAHUS: PEAKLUU C BOJOW, KUCIOTAMHU,
peakuusi TOpeHusd. AHWIMH KakK IMPEICTaBUTEIb apOMaTUYECKUX AaMHUHOB.
XUMHUYECKHUE CBOWCTBA AHWIMHA: B3aUMOJICHCTBHE C KHCIOTaMH, OpOMHOM
BOJIOM, oOkucieHue. [lonydeHne aMHMHOB aJIKWIMPOBAHMEM aMMHakKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMUHOKUCIOTBI U Oenkh. AMHMHOKHCIOTHI Kak aM(oTepHble OpraHuYecKue
coeauHeHusi. OCHOBHbIE AMHUHOKHCIOTBI, oOpasyromue Oenku. XUMHUYeCcKHe
CBOMCTBa OEJIKOB: TMAPOJIN3, JEHATYypallls, KaYeCTBEHHbIE (LIBETHBIE) PEaKIUU

Ha Oenku

3.18

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTh CBOWCTB IOJIMMEPOB OT
cTpoeHus: MouyieKyld. OCHOBHBIE CIIOCOOBI TOJYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIIMHEHUI: PEaKIMK TIOJMMEPU3AIMA U TOJUKOHAeHcauu. Kiaccudukanus

BOJIOKOH

3.19

#H##Par### nentudukanus opraHnueckux coeAuHeHui. Permenmne

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha paCllO3HABAHNEC OPraHUYCCKUX BCUICCTB

3.20

4.1

4.2

4.3

4.4

I'enernueckas cBsA3b MEXKy KilacCaMU OPraHUYECKUX COCIUHEHUMN
XUMHUS U )KU3Hb

XuMmuss B ToOBcenHeBHOM xu3HU. [IpaBunma Oe3omacHOi paboOTBI C €IKUMH,

TOpHOYMMU U TOKCUYHBIMHA BC€UICCTBaAMU, CPEACTBAMU OLITOBOM XMMHHU

XUMHS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIUIEHHOCTH. XUMHS M SHEpPreTUKa: MPUPOIHBIA M MOMYTHBIA HedTAHON
rasbl, UX COCTaB M ucnoib3oBanue. CoctaB HehTu U e€ nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPOJIOB)

XUMHST ¥ DKOJOTHS. XHMHYECKOE 3arpsi3HEHUE OKPYXKAroLIEW Cpeabl U €ro
nocnencteus. Oxpana ruapocdepsl, MOYBbl, arMocdepsl, GIopsl U GayHBl OT
XUMHYECKOro 3arpsisHeHHs. [Ipobrema OTXOJOB M MOOOYHBIX MPOTYKTOB.

AJ'ILTepHaTI/IBHBIC HUCTOYHUKU SHCPTHUU

O6H_II/IC NpEACTABJIICHUA O MPOMBIINIICHHBIX crioco0ax MOJIYYCHHUA XHUMUYCCKHX




BElIeCTB (HA TMpUMEpe MPOU3BOJICTBA aMMHaKa, CEPHOW KUCIOThI). UEpHas u
uBetHas ~ metauryprus.  CTeKsi0 W CWIMKaTHas  IPOMBIIUICHHOCTD.

[IpombinenHast ~ opranuueckas  xumus. Cplpp€ 11  OpraHUYECcKO

MPOMBIIIICHHOCTH
5 Hi##H#Par### Tunel pacu€THBIX 3a1a4
#HH#HPar###PacuéTel Macchl BelecTBa Wik 00bEMa ra30B MO U3BECTHOMY
5.1 KOJIMYECTBY BEIECTBA, MACCe MM 00BEMY OJJHOTO U3 YUACTBYIOUINX B PEAKIIUH
BELIECTB
5.2 ###Par###Pacuérel TemoBoro adexra peaknuu
5.3 ###Par###PacuéTel 00BEMHBIX OTHOIIICHUH ra30B MTPU XUMHYECKUX PEAKIIHIX
5.4 ###Par###Pacuérel Mmacchl (00bEMa, KOJTMYECTBA BEIIECTBA) ITPOTYKTOB
' peaKIyu, €CII OAHO U3 BEUIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 HiHPar#H##Pacu€Tsl MaccOBOM MM 0OBEMHOM 10U BBIX0/1a IPOAYKTA PEAKIIUU
' OT TEOPETHUYECKH BO3ZMOMKHOIO
HiHPar#H#Pacu€Tsl Macchl (00bEMa, KOIMUECTBA BEIIECTBA) IPOAYKTA PEAKIIUHY,
5.6 €CJIM OJIHO M3 BEIIECTB JaHO B BUJIE PACTBOpA C OMpPEeIeIEHHON MaccoBOil 1oei
pacTBOPEHHOTO BEIECTBA
57 #H##Par##H#Pacd€Thl ¢ HCTIOJIb30BAaHUEM MOHITUI «MacCcoBast A0JIsA», «MOJISIpHAs
' KOHIICHTPALIUS», «PACTBOPUMOCTB)
#H#HPar##Haxox ieHre MOJEKyIIpHOM (hOPMYITBI OPraHUYECKOTO BELIECTBA O
5.8 €ro MIOTHOCTU U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIIMUX B €r0 COCTaB, WIH 110

MPOAYKTaM CrOpaHus




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

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






