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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrpaMMBbl, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammuxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCJIOBHIM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» TMOIydaeT
HOJpOOHYI0  MHTEpPIpPETalri0 B  COOTBETCTBUUM C  OCHOBOIOJIAraroIIMMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAsA, peaju3alus KOTOpoW oOecreynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arrecTtaniud B (OpPME EIMHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



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

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

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
Matepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUSI OCHOBHOW 00pa30BaTeIbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM NO3ULMSAM B IPOrpaMMe IO XUMHUHU INPETyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKXHOCTH BBIOOpA €ro BapHATHBHOM COCTaBJISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
mudpepeHIupoBaHHOTO OOYYEHHS HAa YpPOBHE CpEIHEro oO0Iiero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLUMIUIMH B By3aX M OpPraHU3aLHUAX CPEIHEro MpopecCHOHAIBHOTO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsi, B TOM YHUCJIE C IEPCIEKTUBOM MOCIEAYIOMIET0 MOJIYYeHUs] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBPHOM IPOTPaMMBI CpeaHEro oOmero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
00OOMMIEHHBIX  CIIOCOOOB  JEATEIHLHOCTH, WMCIOIMIMX  MEXIUCIUTINHAPHBIN,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allud COJAEpP>KaHUS 3TUX KypcOB B MPOrpaMMme IO XUMHUU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3yYEHHs MpeaMera oOecredeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUH, pACCMATPUBAEMBIX C TOUKH 3PEHHS XUMHUYECKOW KUHETHUKU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCSI C TOUKH 3PEHUSI DHEPIeTUYECKUX M3MEHEHUH npu €€ oOpa3oBaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoi XMMHUU TPU PACCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHUS JIJISl KJIACCOB OMpPEaeIEHHOTO Tpoduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUe OyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHas Teopusi B (U3HUKE), 3aKOHbI COXpaHEHUS



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMus. B 3TOM cimydae mpenocTaBisieTcss  BO3MOXHOCTh s Oosee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpu 3TOoM 3HaHMS O COCTaBe M CBOMCTBAx IPEICTABUTEIIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHbIX METO/I0B [TO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHUS HAyUHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEPATYpPA».

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOIO €CTECTBO3HAHUSA, MPAKTHUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUNA: O MaTepUaJbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHNN HOBBIX MaTEPUATIOB, HOBBIX UCTOYHUKOB DHEPTHH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMbl 3HAHUM, JIEXKALMX B OCHOBE XHUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKHUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUS XUMHUYECKUX PEAKLUH, O



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

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKHUX 3HAHUN JUIsi OOBIACHEHMS
KIIFOUEBBIX HJIEW W TPOOJIEM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
MIPOTHO3WPOBAHUS SIBJICHWUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaJIM3a U OIICHKU C MO3UIIMI KOJIOTHYEeCKON 0€30MacHOCTH MOCIEICTBHMA
OBITOBOM M TMPOU3BOIACTBEHHON JEATEILHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  NEepepadOTKOM
BCIIECTB;

e yrioyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOJUMBIX JUIsl MPUOOPETEHUS! YMEHUN OpPUEHTHUPOBATHCS B MHUpPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
PUPOJIE, B MPAKTHIECCKON EATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu mepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKUMNA LETOCTHOM CHCTEMBI CPEIHEro oOuiero oOpa3oBaHUs MPU HU3YyYEHUU
npeaMera «XUMHUS» Ha  YrIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MpPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCIHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SBJICHUH TIPHPOJIHI,
YBOXEHUS K TIPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHYECCKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XWUMHUU, (POPMUpOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYECHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIIO W  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEJUICKTYAJIbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBI0 M TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (opmMupoBaHMe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE DKOJIOTHYECKOUN KYJIBTYPBI, TPUOOPETEHUE OMBITA OOIIECTBECHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9nCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHUH Ha yTiyOJICHHOM
YpOBHE cpeqiHero o0rmiero oopasoBanusi, coctarisieT 272 gyaca: B 10 kiacce — 136
yacoB (4 Jaca B Hezento), B 11 knacce — 136 yacoB (4 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanus3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). THUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsT oOpraHudeckux coenuHeHuii A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHas. M3omepus. Buuabl W30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuid (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIepUMEHTAJIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MpPEeBpallCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMonorudeckuit ps ankaHoB, oO1mas ¢popMyina, HOMEHKIATypa 1
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMELICHUS, HW30MEpU3aLINH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

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

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT alKeHOB, SP°-
ruOpuaM3alysl aTOMHBIX OpOUTalleld yriepoaa, 6- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XWMUYECKHE CBOWCTBA: PEAKIMU MPUCOCAUHEHHS, 3aMEIICHUS B O-IIOJIOKECHHE
IpU JBOMHOM CBSI3M, MOJMMEpU3aUUd U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymynuposaruwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS M1 XMMHUYECKUX CBONCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHUHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUMU  MPUCOCAUHEHUS, JUMEpU3AlUUU U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peaKIMu Ha TPOMHYIO CBs3b. CIIOCOOBI MOTYyYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaThdeckue YriieBoaopoasl (apeHsl). ['omosoruueckuii psifi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEaKLMU 3aMEIIeHHs] B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIbHBIX pPaJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB ctupoda. [lomumepusanus ctuposna. CrocoObl OTydeHHS U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KameHHBIN yroyib U MPOAYKTHI ero nepepadotku. CrocoOwl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMHU YTIEBOAOPOAOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOYHd. B3auMoOaelcTBHE MUTaJIOTCHAIIKAHOB C MAarHue€M M IIUHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
u3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTH), Kau€CTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja MU BOJOPOJAa B OPraHUYECKUX BEUIECTBAX, MOJYyYEHHE STHUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucaopoaconepxaiiue opranuieckue coeJUHEHMS.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOTy4YeHUs M TMPUMEHEHHUE OJHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJICHIVIMKOAb W riaulepuH. dusnueckue u
XUMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHUCJIOTaMM, KauyeCTBEHHAas peakiMs Ha MHOTOATOMHbIC
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

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



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHBIE PEAKIIMHA HA aJIbJIETUIBIL.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJIHOOCHOBHBIX TMPEAENIbHBIX KapOOHOBBIX KHUCJIOT. BOmOpOIHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMHUTHHOBAs, OJIEUHOBAs, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CrIocoObI OTYyYEHUS U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. CTpoenue, pU3ndeckue 1 XUMUYECKHE CBOICTBA KUPOB: THIIPOJIHU3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

Mp114 KaK CONTM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBHE.

OO6mast xapakrepuctuka yriaeBoaoB. Knaccudukanus yriaeBogos (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE U MOJOYHOKUCIOE OposkeHue. lIpumeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumojo3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmaia, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIM3, MOJyYyeHUe >PUpoB LeToa03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHMPTA B aJIbJIETH]] HA PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Menu(ll), xumuyeckue cBoilCTBa pacTBOpa YKCYCHOW KHUCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bI ¢ TwapokcuaoMm meau(ll), BzaumoneiictBue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenonwly, «KapOoHoBbIe KHUCIOTHI. ClI0KHBIE YPUPBD.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKUe MPOU3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHbIe peakunu Ha aHWIMH. CrocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHbIe TPEACTABUTEIN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMUHOKHUCIOT Kak aM(pOTEpPHBIX OpPraHUYECKUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojsHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJKOB: THAPOJIM3, ACHATyparus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, peIIeHHE OJKCICPUMEHTAJIBHBIX 33Ja4d 10  TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHSS] MOJIEKYJIIpHAs



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

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJidTUIICHTEpePTasar). Y Tuin3anus u nepepadoTka riacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAlpOH U JIABCAH).

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

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (POPMyYJIBI  OpPraHUYECKOrOo COEIMHEHUs Mo Macce (00bEMY)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENEICHUE JOJIM BbIXOJA MPOAYKTAa PEAKIHH OT TEOPETHUYECKU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUW, TaK W TOHSITUH, MPUHATBIX B OTACIBHBIX MpPEeIAMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJIu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUEe, H3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYIa,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM M TETEPOTPO(PHBIA THUIl TUTAHUSA, OpOXKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

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

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHBIE opOuTanu. Kinaccudukaius XuMHIeCKUX 3JIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(MUTYpallid HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOHBIX BEIIECTB [0 TrpynonaM ¢ TIepuojaM. J3JHA4YEHUeE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIA W
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

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

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

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0Jis BELIECTBA B PaCTBOPE, MOJISIpHAs KOHILIEHTpalus. HacelleHHble n
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



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

Knaccudukaius XuMUYeCKUX peakluii B HEOPTraHMUECKON W OpraHu4ecKon
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiu, € 3aBUCUMOCTh OT Pa3IUYHBIX (DaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

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

Onextponutnyeckas auccornuainusi. CuibHbIE W ClIa0ble DJIEKTPOJIMTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lioKEHUE TEPOKCUJA BOJOPOJAa B TMPUCYTCTBHUM KAaTaIM3aToOpa, MOJAEIH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

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

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

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ aloreHoBoAOpoOibl. BaxxkHeumme KUCI0pOACOaepKae
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoaa. @u3nUecKkue U XMMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

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

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

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

VYrinepon, HaxoXJIeHWE B TOpUpoJie. AJUIOTPOIHBIE MOIUDUKAIIY.
dusznyeckue M XUMHUUYECKHME CBOWCTBA TIPOCTHIX BEILIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kuciota u e
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOku. [IpuMeHeHre MpOCThIX BEHIECTB, 00Pa30BAHHBIX YTIEPOJIOM, U €ro
COCIVHEHNH.

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

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

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

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DdJeMeHToB. Harpuit wu kanuii: mnonmydeHue, ¢GU3MYECKUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COEIUHEHUM.

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



ATIOMUHWI: TTOTydeHue, (GU3nIecKre U XMMUIECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

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

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coequHeHuil. OKCUbl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [loydyeHne u npuMeHeHrue xpoma.

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

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

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

[Muuk: momydyeHue, (U3MYECKUE W XHUMUYECKHE CBOMCTBA. AMQpOTEpHbIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KUCJIOPOJE, H3Yy4YEHUE KOJIeKUMH «MeTalulbl W CIUIaBbD», B3aUMOJICHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpaMH KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop U UX COCTUHEHUSY,
«Mertaibl TIaBHBIX TOArPYIID», «MeTamibl HOOOYHBIX MOATPYII.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O Hay4YHbIX METOAaxX IMO3HAHUS M METOJIOJOTUA HAY4YHOTO HCCIIEIOBAHUSI.
HayuHble npuHUIKNBI OpraHu3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbIlsIeHHbBIE
CIOCOOBI MOMYYEHUsI BaKHEUIIUX BEIIECTB (HA MpUMEpE MPOU3BOJICTBA aMMHAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsiT H 340pOBbE UenoBeKa. JlekapcTBeHHble cpencTtBa. lIpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



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

Kocmernueckue u mapdromepHsie cpeictBa. beitoBas xumwus. [IpaBuna
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

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

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaibl, KPacku, CTEKJIO, KepaMuKa.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

PacuétHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIECTBA) IMPOAYKTOB PEAKIMH, €CJIH OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B pacTBOpE, MOJHM BBIXOJA MPOAYKTa pPEaKUHH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpPraHu4ecKorM xuMuM B 11 Kilacce ocylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK W IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@u3nka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OO0OBEM, arperaTHOE COCTOSHHME BEIIECTBa, HACAIbHBIN Ta3,
buznyecKre BeTUYUHBI, €AMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPTHsI, Macca.

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

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJIE3HBIE UCKOMAeMBbIE, TOIIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI TPOMBIIIJIEHHOCTb,
dhapmalieBTHUECKAS MIPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHATIOB, J3JICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



UHTEpeECAa M I03HABAaTEJIbHBIX MOTHUBOB B IOJYYEHUH M TMOCIEAYIOIIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMHUECKUMU SIBJICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJiacca, IIKOJIbI);

MHTEepeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHl pa3aIuyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BbIOOPY WHIWMBHIYaJIbHOW TPAEKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IIEJI€COO0PA3HOTO0 OTHOUICHHMSI K MPHUPOJIe KaK HCTOYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pELICHUSI BONPOCOB PAlMOHAIBHOTO MPUPOIONIOIb30BAHUS,

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HAJIMYKS PA3BUTOTO SKOJIOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OTbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) HEHHOCTH HAYYHOI'O NMO3HAHMS:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJIbl U UYEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
IIPUPOJHOIO PABHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBUJIM3AIUN: B €€ TYMAaHHCTUYECKON HAIPABICHHOCTA W BAXXHOW pOJIA B
CO3/JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIBTYPhl, B PEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/la U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO WICHA
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JiejaTh 000CHOBaHHBIE 3aKITIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K MO3HAHUIO, UCCIIEIOBATEIBCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIEeA0BaHNE, HAOTIOACHHIE, U3MEPEHHE, IKCIIEPUMEHT U JPYyTHE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

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

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEIBHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHWS M KPUTEPUH I KJIAaCCH(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOT'O MO3HAHHUS BEIIECTB U XUMUYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
000O0LIEHMS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB MCCIEA0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 33Jay, NPUMEHEHUIO pPa3JINYHBIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHble ((usmyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>'I TCMBI B XOAC OHUaJIora W/ M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIH COBMECTHO CO CBEPCTHUKAMH NP BBIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
Xo7ie 00Cyk/1eHHs 1 00OMEHa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTU KOPPEKTHPOBaTh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
110 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUW, BUIbI AESATEIbHOCTU
1O TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUW B Pa3IMYHBIX Y4€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX ¢ XuMuel. B
nporpaMme MO XHMHMHM TIPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHS
OTPaXKAIOT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJIOTMYECKOM, YHEPreTHUECKON U



MUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIHUIIMHBI, CO3JaHUH HOBBIX MAaTEpPUAJIOB,
HOBBIX HCTOYHHUKOB SHEPrud, B o0ecrnieueHnu paIroHaIbHOTO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
4yelloBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOUIEHUSI K CBOEMY
3JI0POBBIO U IPUPOJIHOMN CPEIIE;

BJIQJICHHE  CHCTEMOM  XUMHYECKMX  3HaHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIUe MOHATUS — XUMUYECKUI AJIEMEHT, aTOM, AP0 U JIEKTPOHHAs
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpuAM3alus AaTOMHBIX oOpOuTaneidl, WOH, MOJIEKyJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJIIpPHAsT Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKENeT, (YHKIIMOHATbHAS
Tpynmna, paaudkan, CTPYKTypHble Qopmynbsl  (pa3BEPHYTHIE, COKpalIEHHBIC,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHas M MNPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKas), H30MEPhbl, TOMOJIOTMYECKUU psiji, TOMOJIOTH, YTIJIEBOIOPOAIbI,
KHUCTIOPOJI- M a30TCOJEPIKAINE OPTaHUYECKUE COCTUHEHHS, MOHOMEp, MOJHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIWHEHUS; TEOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BenlecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsI MacChl BELLIECTB, 3aKOH COXPaHEHUS
U TPEeBpALCHUS HHEPruM NpHU XUMHUYECKHX pEaKlUsAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XUMHUH, MHPOBO33PEHUECKHE 3HAHUS, JICKAIINE B OCHOBE
MOHMMAaHUS MPUYNHHOCTA U CUCTEMHOCTH XUMHUYECKHX SBJICHH; MPEACTaBICHUS
O MEXaHU3Max XUMHUYECKHX peakuud, TEePMOAMHAMHYECKUX W KHUHETHYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHUS, O B3AUMHOM BJIMSHUHM aTOMOB U TPYIII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIM U Me30MEpHBIN 3dexToi, opueHTanTsl | u Il pona);
dakToNoTUYECKNEe CBEACHHS O CBOICTBAaX, COCTaBe, MOJyUYEHHWH U OE30MacHOM
UCTIOJIb30BAaHUU BAXHEHUIINX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUECKON
NESATEIbHOCTH ~ 4YeJIOBeKa, OOIMX  HAay4YHbIX  NPHUHLIMIAX  XUMHUYECKOIrO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TTepepadboTKu HePTH);

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC MPU3HAKK TOHATHUH,
yCTaHABIIMBATh MX B3aMMOCBS3b, MCIOJIB30BAaTh COOTBETCTBYIONINE TOHATHS TPU
OIMCAaHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHUM;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIOJIb30BaTh XMMHUECKYI0 CHMBOJIMKY JJISi COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKETIETHBIX) (POPMYIT OPTraHUYECKUX
BEIIICCTB;

COCTaBJISITh YPABHEHUSI XMMHUECKUX PEAKIUN U PACKPbIBATh UX CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIM  MOCPEACTBOM  COCTaBIICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOro oOMeHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHMS;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIbHBIE HA3BaHWS IJIA OTICIIBbHBIX
MIPEACTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PpPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIECHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

cOPMHPOBAHHOCTh, YMEHHUS TPUMEHATH TIIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIIECTB: ATKAHOB, IIUKIOATKAHOB, aJIKECHOB, ATKaUCHOB,
QIKWHOB, apPOMATHYECKUX YTJICBOAOPOJIOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COSAMHEHUH OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOJOPOIHOTO
Coipbs (He(Th, TPHUPOIHBIM Ta3, Yyrojib), CIOCOOBI €ro TmnepepadboTKu U
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUN, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTh PACUETHI MO XUMUYECKHUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BENMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C MO3UIUHA  DKOJOTMYECKOM  O€30IIaCHOCTH  IOCJICACTBHUSL  OBITOBOM H
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENHHO IUIAHUPOBATH U MPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIOACHUEM MPaBUII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJIOTHYECKHU 11€1eCO00pPa3HOT0 TMOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAsi cMbICH TTokaszaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pPOJIM B OOECIEUEHUU YCTOMYUBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUHM MHPOBO33PEHHUSI W OOIIEed KyJIbTypbl 4YElIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHM OJJIEMCHT, aToM, SJIpO aroMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAII, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peaKkuu, CKOPOCTh XUMUYECKON pEeaklMi, XUMUUECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN S3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TIPEJCTABJICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIB30BaHUN BAXKHEHUIIIMX HEOPTaHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUSA MPH
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEII[ECTBA 10 UX COCTABY, XUMHUYECKHUE PEAKIIUU 10 PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINIM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB IEPBOrO—4YETBEPTOrO IMEPUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHHU: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHME TECHETUYECKOU CBS3M MEXIYy HEOPraHWYECKUMH BELIECTBAMHU C
ITOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

cOpPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJEKTPOHHOIO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUAPOKCOKOMIUIEKCOB IIMHKA U aJTIOMHUHHS);



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS! XUMUYECKOT0 PAaBHOBECHSI 101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIJIOTHI, aMMHAaKa,
oOlue HayyHble MPUHIMIB XUMHUYECKUX TMPOU3BOJICTB; LE€IeCO00pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUS SIBJICHUW TMPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHNUE,
HKCIIEPUMEHT (PEaIbHBIN U MBICJICHHBIN ), UCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLIEHTPALIUSIY;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo W3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuu; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHCIOT W IIEJIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIMU, €CIM OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUIE PacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJIM BBIXOJA MPOJYKTa PEaKIMU; OOBEMHBIX OTHOIIECHUMN
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEILIECTB C TMOMOIIbIO HHIUKATOPOB, HM3yYCHUE BIUSHUS
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
oOopynoBanueM, (HoOpMyIupoBaTh I€Jdb HWCCIACAOBAHUS, NPEICTABIATh B
pasnu4HON (opMe pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH MX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKIUSMH IO BBIIIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCUYECKOTO JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUUYECKYIO0 MHGOpMAIKIO, TIepepadaThiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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Hroro mo pazueny 8

Pasznea 6. O0001menne U cucreMaTH3anus 3HAHHAH .

6.1 ‘ O06001IeHYE ¥ CUCTEMATU3alUs 3HAHUMN 8

Hroro 8

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 136




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgea 1. TeopeTuyeckue 0CHOBbI XUMHH
Crpoenue atoma. [lepuoanueckuit 3aKoHn
1.1 u [lepuoanueckas cucreMa XuMHYECKUX 12 1
sneMenToB /. 1. MenneneeBa
Ctpoenue Beniectsa. MHOrooopasue
1.2 P p 15 1
BEIIECTB
1.3 XUMHUYECKUE PeaKun 20 1 3
Hroro no pazneny 47
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hemeraiuisl 35 3
2.2 MeTtamnel 32 2
Hroro mo pazueny 67
Paszngen 3. Xumus u :Ku3HL
31 Metoap! TO3HaHUS B XUMHAU. XUMHUS U 10
' JKA3Hb
Hroro no pazneny 10
Pa3nen 4. Pasgena 4.00001enne u cucreMaTu3anus 3SHAHUH.
4.1 O000IIIeHNE U CUCTEMATU3ALUS 12 1
HToro 12
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Konrtpouabnsie | IlpakTnueckue
n/n Bcero u3ydyeHusi | o0pa3oBaTe/IbHbIC pecypchl
padoThI padoTshI

1 [Ipenmer u 3HaueHue 1 bubnnorexa [HOK
OPraHUYEeCKON XUMHH. https://m.edso00.ru/3686e6f5
[Ipencrasnenue o

2 MHOT000pa3uy OPraHuYeCKUX 1
COECIMHEHU.

DJEeKTPOHHOE CTPOCHHE aToMa
nepona (OCHOBHOE U
3 1}3,1;)36p éEIHoe COCTOSTHUS) 1 bubmorexa HOK
ae ] https://m.edsoo.ru/Oce6fd4c
BanenTHbIe BO3MOXKHOCTH aToMa
yriaepojaa
XUMHYECKast CBS3b B
OpPraHUYECKUX COCTUHEHMSIX.

4 Mexanu3mbl 00pa3zoBaHUs 1 bubnuoreka [IOK
KOBAJIECHTHOM CBSI3HU, CIIOCOOBI https://m.edsoo.ru/8d39f5c8
paspeiBa cBsi3eit.CtapToBas
JUarHOCTHKA.

5 Teopust cTpoeHHsI OpraHU4YEeCKUX 1 bubnuoreka [IOK
coennHeHnuit A. M. byrneposa https://m.eds00.ru/9e595ch8
Bunbl n3omepun: cTpykTypHas,

6 IPOCTPAHCTBEHHAS. 1 bubnuoreka [IOK

DneKkTpoHHBIE 3P HEKTH B
MOJIEKYJIaX OPTaHUYECKUX

https://m.edsoo0.ru/b0e61661



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COEeIUHEHUI

OnexTpoHHbIE 3P HEKTH B
MOJIEKYJIaX OPraHUYECKUX
COCIMHEHU.

IIpencrasienue o
Kiaccuukanuu u
CHUCTEeMaTHU4YecKasi HOMEHKIaTypa
(IUPAC) oprannyeckux
BCIICCTB

bubmuorexa [JOK
https://m.edsoo.ru/c212dd21

Knaccudukanms peakiuii B
OPraHUYEeCKOW XUMHUHU

bubmuoreka [JOK
https://m.edsoo.ru/ba5706aa

10

Knaccudukanus peakiuii B
OPraHUYECKON XMMHH.

11

Cucremarusanus 1 00001eHne
3HaHU# 1o Teme "
TeopeTnyeckrue OCHOBBI
OpraHUYecKor Xxumuu'"

bu6mmoreka [IOK
https://m.edsoo.ru/87a37cab

12

KonTposabnas padora Ne 1
"TeopeTruecKkre OCHOBbI
OpraHNYEeCKON XUMUH."

13

AJKaHbl: TOMOJOTHYECKHUH psif,
obmas popmya, HOMEHKIATypa
" U30MCEpUs, JJICKTPOHHOC U
POCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIT

bubmuorexa [JOK
https://m.edsoo.ru/25a14636

14

(DI/I3I/I‘—IeCKI/Ie U XUMHUYCCKHUC
CBOMCTBA aJIKAHOB

bubmuoreka [JOK
https://m.edsoo0.ru/3137711c

15

Haxoxnenue ajikaHoB B

bubmuoreka [JOK



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c

npupoe. CriocoOsI moTydeHust
U IPUMEHEHHUE aIKaHOB

https://m.edsoo.ru/259b0a5b

16

Huknoankansl: obmmas popmya,
HOMEHKJIATypa U U30MepHus,
OCOOEHHOCTH CTPOEHHUS U
XUMHYECKHX CBOHCTB, CIOCOOBI
MOJIyYCHUS U IPUMCHEHUE

bubmuoreka [JOK
https://m.edso00.ru/156730d2

17

Pemenne pac4€THbIX 3a1a4 HA
OIIpEJIETICHUE MOJIEKYJIIPHON
(GopMyJITBI OPraHUIECKOTO
BELIECTBA [10 MACCOBBIM JI0JIIM
aTOMOB DJIEMEHTOB, BXOJAIIUX B
€ro COCTaB.

bu6mmoreka [IOK
https://m.edsoo.ru/bf84d8eb

18

Pemenue pacueTHbIx 3a/1a4 Ha
ONPENEIIEHUE MOJIEKYJIIPHOU
(bopMyITbl OPraHUIECKOTO
BEIIIeCTBA [0 Macce U 00BEMY.

19

Cucremarusanus 1 00001eHne
3HAHUH 110 TEME
"Ankanbl.I{uknoankansr".

20

AJIKEHBI: TOMOJIOTHYECKHUH psif,
obmas popmyia, HOMEHKIATYpA,
AJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHHE
MOJIEKYII.

bu6mmorexa [IOK
https://m.edsoo.ru/273b0ale

21

CrpyKTypHast ¥ IMC-TPaHC-
N30MEPHUS AJIKEHOB.

22

duszndeckre U XUMHAUECKIE

bubmuoreka [JOK
https://m.edsoo.ru/21069ccd



https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd

CBOMCTBa ankeHoB. [IpaBuio
MapKkoBHHUKOBA

KauectBeHHbIe peakuyu Ha

23 .

JIBOMHYIO CBS3b.

24 CnocoObI 1oTydeHus u bubnnoreka [HOK
MIPUMEHEHHUE aJIKEHOB https://m.eds00.ru/665dc058
[TpakTuueckas pabota Ne 1 mo

25 teme "[lonydyenue sTuiieHa u bubmmorexa LOK

i . https://m.edsoo0.ru/0941eed8
W3YYEHUE ero CBOMCTB
Pemenne pac4€THbIX 3a1a4 HA
oTpeieJICHUE MOJICKYJISIPHOM bubnuorexa [JOK

26
bopMyIbl OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BeIleCTBa
Pemenue pacueTHbIx 3a/1a4 Ha

97 OIpEeIETICHUE MOJIEKYJIIPHON
(bopMyITbI OPraHUIECKOTO
BEILECTBA
AJKaueHbl: CONPSHKEHHBIE,

28 M30JIMPOBaHHBbIE, bubnnorexa [JOK
KyMmynupoBaHHble. OcoO0eHHOCTH https://m.eds00.ru/04298c0a
AIIEKTPOHHOT'O CTPOEHUS

29 XuMHUYeCKHe CBOMCTBA bubmuorexa [JOK
CONPSIKEHHBIX THEHOB https://m.edso00.ru/e561253d

30 CniocoOsbI oy4eHus u bubnmoreka [JOK
NPUMEHEHNE AIKAUEHOB https://m.edsoo.ru/1aa81660

31 HarypaybHblii 1 CHHTETUYECKUN
Kay4yyKHu.

32 AJIKVHBI: TOMOJIOTHYECKHH PSIJI, bu6mmorekxa [IOK



https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660

obmras popmyna, HOMEHKIIATYpA,
JJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE
MOJIeKyJ, pru3ndecKkue cBOMCTBa

https://m.edsoo.ru/68b6cc4c

33 XHUMHYECKHE CBONCTBA aJIKMHOB bubmmorexa [JOK
https://m.eds00.ru/23493a93
KauectBennsble peakuiyu Ha bubnuorexa [JOK

34 .

TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

35 CriocoOsblI MoTy9eHus 1 bubmmoreka [JOK
MIPUMEHEHNE AJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3anay: pacd€Tel o

36 ABHEHUIO XMMHYCCKON bubmmorexa [JOK
P https://m.edsoo.ru/5db8e526
peakiuu
Pemienue 3amau: pacuersl o

37 YPaBHEHHIO XUMUYECKON
peakiuu
CucremaTu3aius u 0000IIeHNE

38 3HaHui 1o TeMe "HenpenenpHble
YTJI€BOAOPOABI".

ApeHBI: TOMOJIOTHYECKUH P,
oOmras popmyna, HOMEHKIATypa.

39 DIIEKTPOHHOE U bubnuorexa [JOK
NPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOTYyO0JIa, UX
¢buznueckue cBoicTBa
XUMHUYECKUE CBOWCTBA apPEHOB:

bu6mmoreka [IOK
40 peaKIy MpUCOCTUHEHNS,

OKHUCJIEHUE TOMOJIOTOB OEH30I1a

https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4

41

XUMHUYECKUE CBOWCTBA apEHOB:
peakLMy 3aMelIeHUS

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

42

KauectBeHHbIe peakuyu Ha
apeHBbl.

43

Oco0EHHOCTH XUMHYECKUX
CBOMCTB CTUPOJIa

bu6mmoreka [IOK
https://m.edsoo.ru/d5018a54

44

Pemenune pacu€tHbIxX 3a1a4 Ha
ONpeIeTICHUE MOJIEKYJISIPHOI
bopMyIbl OPraHUIECKOTO
BeEllleCTBa

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

45

CriocoObI mosTyueHust 1
IpUMEHEHHE apCHOB

bu6mmoreka [IOK
https://m.edsoo.ru/6f717d09

46

I'eneTnyeckas cBA3L MCKIY
Pa3IMYHBIMH Kj1aCCaMU
YTIJIEBOAOPOIOB

47

['eHeTnyecKas CBSA3b MEKIY
Pa3IMYHbIMH Kj1aCCaMU
yTJIEBOJJOPO/IOB.

48

Pacuérsl o ypaBHEeHUAM
XUMUYECKUX PEAKLIUU.

49

Pewienne ynpaxxHeHui 110 TeMe
"VrineBomopoasr".

50

CucreMmarusanus 1 00001eHne
3HAHWUH 110 TEME
"YraeBogopobr'.

51

[Ipuponansrtii ra3. [lonmyTHbie
He(TSHBIC Ta3bl

52

KameHHbI#1 yroiab ¥ NpoyKThl

bubmuoreka [JOK



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09

ero nepepaboTKu

https://m.edso00.ru/69b3398b

53

Hed1p 1 ciocoOsr eé
nepepaboTKH.

bu6mmoreka [IOK
https://m.edsoo.ru/21f9de78

54

[TpuMeHeHne TPOTYKTOB
nepepaboTKu HEPTH.

55

I'enernueckas CBA3b MEXKIY
Pa3IMYHBIMH KJIACCAMH
YTJIEBOJOPOAOB

56

l"anorenonpounsBoHbIE
YIJIEBOAOPOAOB: 3JIEKTPOHHOE
CTPOCHUE; peaKLUH 3aMELICHUs
rajoreHa

bu6mmorexa [IOK
https://m.edsoo.ru/82b4d759

57

[ericTBue menoyeit Ha
raJIOT€HITPOU3BOHBIC.
Bzaumoneiictere
JUTAJIOT€HAIKAaHOB C MarHUEM U
LIUHKOM

58

Ypok-koHpepeHus
"IIprpoHbIE HICTOYHUKHU
YTJIEBOAOPOIOB".

59

Cucremarusanus 1 00001eHne
3HaHWH MO pa3zeny
"Yraesogopoer"

bubmuorexa [JOK
https://m.edso0.ru/20e89f22

60

KonTtponbsHnas padora Ne2 o
teme "Yrinesogopoas”

bubmuorexa [JOK
https://m.edso0.ru/95¢9e298

61

HpeI[GJILHBIG OAHOATOMHBIC
CIIUPTHI: TOMOJIOTUYECKUU pAan,
oOmras popmyna, CTpoeHUE

bu6mmorekxa [IOK
https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd

MOJIEKYJI, U30MEPU,
HOMEHKJIAaTypa, Kiaccudukanus,
buznyeckue cBoiicTa

62

XUMHYECKHE CBOUCTBA
MpeAeNIbHBIX OJJHOATOMHBIX
CIIUPTOB

bubmuoreka [JOK
https://m.edsoo.ru/26ee34fe

63

KauecTtBeHHbIEe peakiuu Ha
IIpeEIIbHBIE OJTHOATOMHBIE
CIIUPTHI.

64

CriocoObl nostyyeHust u
IPUMEHEHNE OJTHOATOMHBIX
CIIUPTOB

bubmuorexa [JOK
https://m.edso00.ru/484100000000000

65

[TpocTeie a3¢upbl: HOMEHKIATYpa
U U30Mepus, 0COOCHHOCTH
bU3NYECKUX U XUMHUECKUX
CBOMCTB

bu6mmoreka [JOK
https://m.edsoo.ru/c2c788b2

66

MHOroaroMHbI€ CIUPTHI:
STUJIEHTJIMKOIb U TJIMLEPUH, UX
buznyecKrue 1 XUMUYECKHE
CBOMCTBa

bu6mmoreka [JOK
https://m.edsoo.ru/ee4d84aa

67

KauecTBeHHEIC PCaKklu Ha
MHOT'0AaTOMHBIC CITUPTHI.

68

CrniocoOslI nosydeHus u
pUMEHEHHE MHOTOAaTOMHBIX
CIHPTOB

bu6mmorexa [IOK
https://m.edsoo.ru/d12e567d

69

DeHOII: CTPOEHUE MOJIEKYJIBI,
(bu3HYeCcKue CBOMCTBA.
ToxcuuHOCTH (heHoIIa

bubmuorexa [JOK
https://m.edsoo.ru/2ce726f8



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8

bubmuorexa [JOK

70 XuMHu4ecKue cBoicTBa (heHoma
¢ https://m.edso00.ru/037ca5f9

7 KavecTBeHHbBIE peakuy Ha
denor.

79 CriocoOsblI MoTy4eHus u bubnmoreka [JOK
npuMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[IpakTrueckas padora Ne 2.

73 Pemienne skcnepuMeHTAIBHBIX bubnnoreka [JOK
3a1a4 1o Teme "CrupTel 1 https://m.edsoo.ru/fd0ced09
denomnsr"

24 Penienue ynpaxxHeHui o reme
"CrupThl 1 eHOBI".

CucremaTu3aius u 0000IIeHIEe
75 3HaHu# 1o Teme "CrnupTel U bubmmorexa [OK
" P https://m.eds00.ru/1810cb9b
benonsr".
AnBAETUIBI U KETOHBI:
AIEKTPOHHOE CTPOECHHE

76 KapOOHMIIBHOM TPYIIIbI; bubnnorexa [JOK
TOMOJIOTHUECKHE PsI/IbI, 001Iast https://m.edsoo.ru/b139beaa
dbopmyna, u3omepus u
HOMEHKJIaTypa
AnbAETUAB U KETOHBI:

77 ¢du3nueckre CBOMCTBA; peaKkuu bubmmorexa LIOK

> peartt https://m.edso00.ru/c887425¢c
MPUCOSANHECHHUS
Peakuuu oxucienus u
78 KaueCTBEHHbIE PEaKLIUU bubmmorexa [OK
peartl https://m.edsoo.ru/a393baa9
QBJICTHIOB U KETOHOB
79 CnocoOsI ToTydeHUS bubnuorexa [JOK



https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9

AJIbACTU0OB U KCTOHOB

https://m.edsoo.ru/520d1c51

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIC KUCIIOTHI,

bu6mmoreka [IOK

80
0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/fecOb113
MOJICKYIT
N3omepus u HOMEHKIIaTypa
81 KapOOHOBBIX KUCJIOT, UX bubnmorexa [IOK
P o7 https://m.eds00.ru/700cc87b
(duzHYeCcKre CBOMCTBA
XHUMHUUYECKHE CBOIICTBA
82 IPEeAEIbHBIX OJJHOOCHOBHBIX bubnmorexa [IOK
pen a https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
OCco0EeHHOCTH CBOUCTB
83 MYpPaBbUHOM KHUCIIOTBHI. bubnnorexa [JOK
MHoroo0pa3sue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0EHHOCTH CBOCTB:
HENpeIeNbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
84 MKapOOHOBBIX bubmmorexa [IOK
FuKap ’ https://m.eds00.ru/83a08773
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeny BICIIUX
KapOOHOBBIX KUCIIOT
85 [TonsiTHE O TPOM3BOAHBIX bubnuorexa [IOK
KapOOHOBBIX KUCIIOT https://m.eds00.ru/0d162d9d
Crioco6bI nostyueHust u
86 [IPUMEHEHNE KapOOHOBBIX bubmmorexa [TOK
p p https://m.edsoo.ru/7c065c9d
KHCJIOT
87 CnoxHbie dupsr: bubmuorexa [JOK



https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d

TOMOJIOTHYECKHIA psijI, oO1as
bopmyna, u3oMepus u
HOMCHKJIATypa

https://m.edsoo.ru/adfffe6d

88

duznueckre 1 XUMUYECKUE
cBoiicTBa 3(hupoB

bubmuorexa [JOK
https://m.edsoo.ru/ad6b94b2

89

Pemenne pacu€rHbIxX 3a7a4: 1o
YPaBHEHUIO XUMUYECKOU
peaKiuu, Ha OIpEACIICHHE
MOJICKYJISIPHOM (HOPMYJTBI
OpPraHUYECKOI0 BEIECTBA

90

Pemenne pacueTHbIX 3a1a4 110
YPaBHEHUIO XUMUYECKOU
peaKiuu, Ha OIpEACIICHHE
(bopMyJITBI OPraHUYECKOTO
BEIIECTBA.

91

[IpakTuueckas padbora Ne 3.
Pemenune sxcriepuMeHTaTBHBIX
3aaa4 o Teme "KapOoHoBbie
KucaoThl. CrioxHbIe 3QUpHI"

bu6mmoreka [JOK
https://m.edso0.ru/486671fb

92

Kupsl: ctpoenue, pusndeckue u
XUMUYECKHE CBOWCTBA
(rumposus)

bubmuorexa [JOK
https://m.edsoo.ru/al9c5b98

93

OcoOeHHOCTH CBOWCTB JKUPOB,
COZIEPIKAIUX OCTaTKU
HEMPCACIBbHBIX ) XUPHBIX KHCJIOT.
JKups! B ipupone

bubmuorexa [JOK
https://m.edsoo.ru/b0331922

04

Mprina kak coJI BBICIIIUX
KapOOHOBBIX KUCIIOT, UX

bubmuoreka [JOK
https://m.edso00.ru/3c566565



https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565

MOIOIIICE JICHCTBHE. )

95

I"'eneTnueckas CBA3b
YIJIEBOAOPOIOB U
KUCJIOPOACOAECPKAILINX
OPraHUYECKHUX BEIIECTB

bu6mmoreka [IOK
https://m.eds00.ru/56790c96

96

[ToHsATHE O CHHTETHYECKUX
moromux cpeacreax "("CMC")

97

Pacuérel no ypaBHEHUAM
XUMHUYECKHUX PEAKIIUN

98

Cucremarusanus u 00001eHue
3HAHUH 110 TEME

bu6mmorexa [IOK
https://m.edsoo.ru/f8eaf2eb

99

KonTtponsHast pabora Ne
3"KapOoHWibHbIE
coenuHeHus. Kap6boHoBbBIE
KUCIO0THL. CI0XKHBIE
3¢upsl. Kupsr."

100

OO61as xapakTepuCTHKa
YTJIEBOJIOB M KJIacCU(pUKAITUS
yTJIeBOJIOB (MOHO-, TU- U
MOJIMCaxapu/bl)

bu6mmoreka [JOK
https://m.edsoo.ru/7a9693al

101

Momnocaxapusl: puznIecKue
CBOMCTBA U HaXO0XKJICHIE B
npuponae

bubmuorexa [JOK
https://m.edsoo.ru/b4bdda2d

102

[IpuMeHeHue rioKo3sl, €
3HAUEHUE B JKU3HEEATEIBHOCTH
OpraHusma

bubmuorexa [JOK
https://m.edsoo.ru/5e61122d

103

XUMHYECKHE CBOMCTBA
TJIFOKO3BL.
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Jucaxapunbl: caxaposa,
MajbTO03a U JIAKTO3a.

bubmuoreka [JOK
104 H eHue
axoAIeHHI “B https://m.edsoo.ru/eb0384e7
pUPOJIe,CBOICTBA U
IPUMEHEHUE JUCAXapUIOB
[Tonucaxapuabl: CTpoeHHE
105 Mak OMOJ'II;KI[J'I (bHI;I/I‘IeCKI/Ie bubmmorexa [JOK
P . https://m.eds00.ru/72a04508
CBOIICTBa, MPUMEHEHHE
XUMHUYECKUE CBOWCTBA

106
MOJINCAXapPHUIOB.

107 [TonsiTHE 00 HCKYCCTBEHHBIX bubnnoreka [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacueTHsIX 3a1a4 Ha

108 onpeiesIeHue A0JIU BbIX0Ja bu6mmoreka [JOK
MIPOJYKTa PEAKLIUUA OT https://m.edsoo.ru/7fde4 7ef
TEOPETUIECCKH BO3MOXHOTO

109 [TpakTryeckas padora Ne4 bubnnorexka [JOK
"I'maponu3 kpaxmana'. https://m.eds00.ru/08d4364c
AMUHBIL: K1accudukams,

CTPOCHHE MOJIEKYII, 001IIast

110 dopmyna, u3oMepus bubmmorexa LIOK

pMyZI, pYt, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U GU3NYECKUE
CBOMCTBA

111 XuMHYECKHE CBONCTBA bu6mmorexa [IOK
ann(paTHIeCKUX aMUHOB https://m.edso00.ru/1bc5cf80
AHUWJINH: CTPOCHUE aHUIINHA,

bubmuorexa [JOK
112 0COOEHHOCTH XUMHUYECKUX

CBOMCTB aHWJINHA

https://m.edsoo.ru/39cd21f1
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CriocoObI nostyueHust u

bubmuorexa [JOK

113 pUMeHeHHEe aTu(haTHUIECKUX
p ¢ https://m.eds00.ru/eal38763
aMUHOB
AMMHOKHUCIIOTHI: HOMEHKJIATypa
114 U u30Mepus, GU3NIecKue bubmumorexa [IOK
cBolicTBa. OTaenbHbBIE https://m.edsoo.ru/d1773e80
MIPEACTABUTENH O--aMUHOKHCIIOT
XUMHYECKHE CBOUCTBA
aMHHOKHCIIOT, X
115 OHMOJIOTHYECKOE 3HAUECHUE bubmorexa [JOK
https://m.edsoo.ru/77df705a
amMuHOKuCIOT. CUHTE3 U
TUAPOJIU3 TISTITHIOB
116 benku kak npupoaHbIe bubnnorexa [HOK
MOJIUMEPBI; CTPYKTYPBI OEJIKOB https://m.eds00.ru/429e9899
bu6mmoreka [JOK
117 XHUMHUYECKHE CBOICTBA OEIKOB
https://m.edso0.ru/6237306d
A3zoTcoaepkaiue
TeTePOIMKITHIECKIE
118 coequnenns. Hyknennosnie bubmorexa [JOK
P HYE https://m.edso00.ru/521d1431
KHUCIIOTHI: COCTaB, CTPOCHUE U
Ounonoruveckas poib
[TpakTiueckast pabora Ne 5.
Pemenue sxcriepuMeHTaTbHBIX
119 3a1ay 1o TeMe bubmorera [JOK
. https://m.edsoo.ru/8e3c02d1
A3zoTcoaepikalue
OpraHUYecKHue coequHeHus"
[TpaxTuueckast paborta Ne 6.
bu6mmorekxa [IOK
120 Pemenune sxcriepuMeHTATbHBIX

3agad4 mo treMe "Pacro3HaBanue

https://m.edsoo.ru/bde3fdf6
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OpraHUYECKUX COCTUHECHUM"

KonTtponsnas padora Ne 4 o
Teme "

bu6mmoreka [IOK

121
YrieBoabl. A30TCoAepKAIITIE https://m.edsoo.ru/ce561bc7
OpraHuYecKue coequHeHus"

OcHOBHbBIE TOHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX
122 COCTMHEHUI M METOJIbI UX bubmorexa HOK
https://m.edsoo.ru/7aa63ebd
CHHTE3a —II0JINMEPHU3aITUs U
MTOJIMKOHICHCAITUS

123 IInactmaccel. Ytunuzanus u bubmuoreka [JOK
nepepadoTKa MIacTUKa https://m.edso0.ru/82242e0f

124 DnacToMepbl: HaTypaJIbHbBIN bubnnorexa [JOK
CUHTETUYECKHE KaydyKu. Pe3una https://m.eds00.ru/246103ec

125 BomnokHa: HatypanbHbIe, bubnuoteka [JOK
HUCKYCCTBEHHBIE, CHHTETUUYECKUE. https://m.edso00.ru/5963a601

126 [Tonumeps! cneruaibHOTO bubnuoreka [IOK
Ha3HA4YCHMUS. https://m.edsoo.ru/6a22b1e8

127 [TpakTunyeckas pabora Ne7 .

Pacno3naBanue ninactmacc".

128 [IpakTuueckas padora Ne 8. bubnnoreka [JOK
"Pacnio3HaBaHue BOJIOKOH" https://m.edsoo.ru/3aebd77a
O00011eHnEe U CUCTEMATU3ALIS
3HaHUU MO Teme "

129
TeopeTnyeckre OCHOBBI
OpraHu4yeckou xumun'"

130 O00011eHrEe U CUCTEMATU3 AL

3HaHui no teme"
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TeopeTnyeckrue OCHOBBI
OpPraHN4ecKoOrd XUuMuu'"

131

O00011IeHNE U CUCTEMATHU3AIUS
3HAHUU 110 TeMeE "
Yrnesonpopos!”

132

O00011eHrE U cCUCTEMATU3ALIIS
3HAHUH 110 Teme "
Kucnoponconepxaniue
OpraHMYECKUE COETUHEHUS "

133

O00011IeHNE U CUCTEMATH3AIMS
3HaHui 1Mo Teme "
A3oTcozepikaliie opraHn4ecKue
coeauHeHHs"

134

O0o001IeHNE U CHCTEMATH3aIIHs
3HAHUM I10 TeMe
"BBICOKOMOJIEK YIS PHbBIE
coenqnueHusa’.

135

Hrorosas KOHTPOJIbHAaA pa60Ta.

136

AHanm3 UTOrOBOM KOHTPOJILHOU
paboTel. Ypok-koHpepeHus "
Opranudeckasi XuMUs B MOEH
KU3HU."

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

136




11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bceero u3yyeHusi = oOpasoBaTejbHbIE
padoThI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX sIIep. 1 bubmuoreka [IOK
Xumuueckuit axeMeHT. M30Tomnbl https://m.edsoo.ru/59c112ee
5 CtpoeHue 3IeKTPOHHBIX 000I0YeK 1 bubmmoreka [JOK
aTOMOB, KBaHTOBEIC UMCJIIa https://m.edsoo.ru/b4d9fffa
3 Kiaccupukanus XuMrUIecKux 1 bubmmorexa [JOK
3JIEMEHTOB (S-, -, d-, f-a;memMenThI) https://m.edsoo.ru/61294af9
4 Pacripenenenue 31€KTpOHOB 1O 1 bubmuoreka [IOK
aTOMHBIM OpOUTAISIM https://m.edsoo.ru/f5f750fe
DNeKTPOHHBIE KOH(UTYpAITH aTOMOB
5 3JIeMe11;JT0B B OCHO];II){ON}III:/I 1 bubmorexa LOK
. https://m.edsoo.ru/8149e846
BO30YKIAEHHOM COCTOSIHHH
OneKTpOHHbIE KOH(UTYpaIIMK aTOMOB
6 AJIEMEHTOB B OCHOBHOM H 1
BO30Y)KICHHOM COCTOSTHUH.
7 DIIeKTPOHHBIE KOH(PUTYpAIUA HOHOB. 1 bubnuotexa [JOK
DJIEKTPOOTPULIATETHLHOCTh https://m.edsoo.ru/a0764b24
8 DJeKTPOHHbIE KOH(PUTypaIlii HOHOB. 1
Ilepronnueckuii 3aKOH U
[Teproauyeckas cucteMa XUMHUECKUX
9 snemenToB /I. 1. Menzaeneera, CBsI3b C 1 bubmorexa [JOK
N M ’ https://m.eds00.ru/16957c01
COBPEMEHHOI Teopuel CTpoeHus
aTOMOB
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3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKHX 3JIEMCHTOB U 00pa3yeMbIX

bu6nunoreka LIOK

10 MMM TIPOCTHIX U CIOKHBIX BEIIECTB I10 https://m.edsoo.ru/f8468927
rpyIIaM U Iepruoaam
CucremaTtu3anus 1 0000IICHUE 3HAHUMA
o teme "Ctpoenue

11 aroma.lleproauyeckuii 3aK0H U buGnuorexa [IOK

https://m.edsoo.ru/8fad2942
[Tepunonnueckas cucTeMa XMMHUYECKUX
sneMeHToB [[.M1.Menaeneera.
KonTtponbnast padora Nel " Ctpoenune

12 aroma.llepuoauyeckuii 3aK0H U
[Tepuonnueckas cucTeMa XMMHYECKUX
sneMeHToB [[.M1.Menaeneera.

13 Bujpl xumudeckou cBsi3u. MexaHu3Mbl bu6mmoreka IIOK
00pa30oBaHMs KOBAJIGHTHOM CBSI3U. https://m.edsoo.ru/5a8072af

14 Bonoponﬁuaﬂ CBSI3b. MEeKMOJIEK YIS PHBIE
B3aUMOJICUCTBHS.

BanenTHOCTb U BaJI€eHTHBIE

15 BO3MOXKHOCTH aTOMOB. CBS3b bubnmorexa LIOK
3JIEKTPOHHOM CTPYKTYPBI MOJIEKYH C UX https://m.edsoo.ru/3d2ca093
T€OMETPUUECKUM CTPOSHUEM.

16 [IpencraBnenus 0 KOMIUIEKCHBIX but6mmorekxa [IOK
COEIUHEHMAX: COCTAaB U HOMEHKIIATYpa. https://m.edsoo.ru/8c66b12a
BemecTtBa MOJIEKYISIpHOTO U

17 HEMOJIEKYJIIPHOIO CTPOEHMUs. THIIbI bu6muoreka [JOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB.

18 [ToHsiTHE O MUCTIEPCHBIX CUCTEMAX. but6mmoreka [IOK
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IIpencraBnenue 0 KOJIOUAHBIX

https://m.edsoo.ru/da2c70e4

pacTBopax.
Hctunnbie pacTBOPHI: HACKIILIEHHBIE U
19 HEHACBIIICHHbIE, PACTBOPUMOCTH bubmmorexa [JOK
> P p : https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst.

20 CriocoObI BEIpaKCHHS KOHIICHTPAIUU bubmuorexa [IOK
pacTBOPOB. https://m.edsoo.ru/328e653a
Pemienue 3aay ¢ UCmosib30BaHUEM

21 MOHATHUM ""MaccoBas JOJIsI bubnuoreka [{OK
pacTBOpEHHOrO BeliecTna", "MoJsspHast https://m.edsoo.ru/785e0ab4
KOHIIEHTpanus"

Pemenue 3a1ay ¢ UcCmosib30BaHUEM

99 HOHATHH "MaccoBas OOJIA
PacTBOPEHHOTO BeliecTBa'", "MoJIpHas
KOHILIEHTpauus'".

Pemienue 3aau ¢ uCnosb30BaHUEM

93 MOHATHH ""MaccoBas JOIA
PacTBOPEHHOTO BeliecTBa'", " MoJIsIpHas
KOHILIEHTpauus'".

24 Knaccudukanus u HoMeHKIaTypa bu6muoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

o5 Knaccudukanust 1 HOMeHKIIaTypa
HEOPTaHWYECKHUX BEIIECTB.

CucremaTu3aius U 0000IIeHHE 3HAHUN
26 no teme "CtpoeHue bubmmorexa [JOK
P " https://m.edsoo.ru/8d2c6a3a
BemecTBa. MHOT0o0Opa3ue BemecTs".
97 KonTtponsHas padora Ne 2 no bubnuorexa [IOK

Teme"CTpoeHHEe BELLIECTBA.

https://m.edsoo.ru/70a60aa4
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MHuoroo6pasue BeuiecTs."

Knaccudukanuss XUMHUYECKUX peaKIIHii
B HEOPraHUYECKON U OpraHu4eCKOn
XUMHUH. 3aKOH COXPAHEHUS MacChl

bu6nunorexa LIOK

28
BEILIECTB; 3aKOH COXPAHCHUS U https://m.eds00.ru/6335cdd2
IPEBpalLEHHs] SHEPTUU U
XUMHYECKHX PEeaKLUIX
TernoBbie 3G HEKTH XUMUYECKHX
29 eakui. TepMOXUMUYECKUE buGnuorexa [IOK
P P https://m.edsoo.ru/d1dbg6da
ypaBHEHHS
Beraucnienus mo ypaBHeHUSIM
30 XUMHYECKHAX PEAKLUI U bubnnorexa [JOK
p https://m.eds00.ru/87b13954
TEPMOXUMHUYECKUM YPABHEHUSM
CKOpOCTbh XMMMUYECKOHN pEaKLuH, €€
31 3aBHCUMOCTB OT Pa3IMUHBIX (PAKTOPOB.
Karanus u xaranusartopsl
32 ["'oMOreHHbIe U reTepOreHHbIE PeaKIuu
[IpakTuueckas pabora Ne 1 o Teme
33 "BnusiHre pa3MUYHbBIX (GaKTOPOB Ha brbmmorexa LIOK
P . P " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUYECKOH PeaKInu
34 OGpatumbie 1 HEOOpATUMBIE PEAKITHH. bubmmoreka [JOK
XHWMHYECKOE PAaBHOBECHE https://m.eds00.ru/30952f9b
[IpakTuueckas padora Ne 2 o reme
35 "BausiHue pa3nuuHbIX GakTOpOB Ha bubmmorexa LIOK
P P " https://m.edsoo.ru/3bf34el7
MOJIOKEHUE XUMUYECKOTO PaBHOBECHS
DIEKTPOTUTHYECKAs TUCCOIHALINS.
P but6mmoreka [IOK
36 CunbHbIe U cl1a0ble 3JIEKTPOITUTHI.

CreneHp THUCCOIUAIINN

https://m.edsoo.ru/5f766bdf
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Honnoe npoussenenue Boasl. Cpena

37 BOJIHBIX PacTBOPOB. BoopoaHbIii bubmmorexa [JOK
AHBIX pACTEOPOB. BOAOPOA https://m.eds00.ru/3966ca89
nokasatenb (pH) pactBopa
I'maponu3 coneit. Peakium,
38 i ofeKan 1e B pacTBOpPax bubmmorexa [JOK
p 5 p P https://m.edsoo.ru/09d5a9hd
3JICKTPOJIUTOB
[TpakTrueckas padora Ne 3 o teme
39 "XuMHu4YecKue peakiiuy B pacTBOpax bubmorexa HOK
P B P P https://m.edso0.ru/2e3daeb0
JIEKTPOJIUTOB
OKHCIIHTEIIbHO-BOCCTAaHOBUTEIHHBIC
40 eakuu. BaxxHeiye oKMCIUTEIN U bubmorexa HOK
PeAKIH. https://m.eds00.ru/56226060
BOCCTaHOBUTEIIN
41 MeTto/1 31IeKTPOHHOTO (3JIEKTPOHHO- bubmuoreka [IOK
MOHHOT0) OanaHca https://m.edsoo.ru/fb691387
42 DIIEKTPOIN3 PACTBOPOB U PACILIIaBOB bubmuoreka [IOK
BEILIECTB https://m.edso00.ru/93fb97d2
43 DJIEKTPOIIN3 PACTBOPOB U PACILIIABOB
BEITICCTB.
44 Pentenne 3a1a4 pa3nuyHbIX TUTIOB bubmorexa HOK
A&t P https://m.edso0.ru/5a859d16
45 Pemenne 3aga4 pa3nuIHBIX THIIOB bubmorexa I[JOK
atp https://m.edsoo.ru/5afa265d
46 Cucremarusanys 1 0000IeHNe 3HAHUT bubnunorexa LIOK
1o Teme "XnuMHUYECKHe peakiuu' https://m.edsoo.ru/c161eb85
47 KonTtponbHas padora Ne3 o treme bubmuoreka [IOK
"Xumuueckue peakiuu" https://m.edso0.ru/a8a0a930
48 TTonoxxeHrve HEMETAIIOB B bubnuoreka [JOK

[lepronnueckoit cucTeMe XMMUYECKUX

https://m.edsoo.ru/8ca2dcad
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snemenToB /I. 1. MenpaeneeBa u
OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
dusnyeckue cBOUCTBAa HEMETAILIIOB

AnnoTponusi HeMETaIoB (Ha IpUMeEpe

bubnunoreka LIOK

49 KHCIIOpoa, ceprl, pochopa u
poA Pe1, pocop https://m.edsoo.ru/ef92c91c
yrieposia)

50 Bonopon: nomyuenue, pusndeckue u bubnnorexa [JOK
XAMHYECKHE CBOMCTBA. [ Mapuibl https://m.edsoo.ru/0aa8f613
["asioreHsl: HaxXOXKJICHHUE B PUPOJIC,

51 CIIOCOOBI MOJTydeHHUsI, PU3NUECKHE U bubmorexa HOK

yi L https://m.edso0o.ru/4e223795
XUMHUYECKHE CBOHCTBA
["anorenoBoniopoabl. Baxkneiue
52 KHCIIOPOJICOICPKAIINE COSTUHEHUS bubmmorexa [IOK
POACOACPHA A https://m.edsoo.ru/6b3255e6
raJloreHOB
JlaGopaTopHbie U TPOMBITIICHHBIE

53 CHOCOOBI OJTYYEHHUS T'aJIOT€HOB. bubmmnoreka HOK
IIprMeHEeH e TaJlOreHOB U UX https://m.eds00.ru/6971aca4
COEIMHEHU I
[IpakTuueckas padbora Ne 4. Pemenue

54 JKCTIEPUMEHTAJIBHBIX 33J1a4 110 TEME bubmorexa I[JOK
" P " 8 https://m.edsoo.ru/8b26fecd

T"anmorensl
Kucnopon: nabopatopHbie u

55 MPOMBIIIJIEHHBIE CIIOCOOBI MOTYYEeHHUS, bu6muoreka [JOK
(bu3HYecKre U XUMHUYECKUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O30H. [IpuMeHeHne KuciIopoia u 030Ha

but6mmorekxa [IOK
56 OKcuabl ¥ IEPOKCHIBI
A P A https://m.edso00.ru/5c8816a0
57 Pemenune 3aay pa3nuaHbIX TUIIOB but6mmoreka [IOK
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https://m.edsoo.ru/2b6d8b4b

Cepa: HaxOXKJIeHUE B IPUPOJIE,

bubnunoreka LIOK

o8 erioco0e! nonyqeim;l, Pusieckue 1 https://m.edsoo.ru/46afael16

XHMHYECKHE CBOMCTBA
bu6nunorexa LIOK

59 CepoBoAopos, CybPuL: https://m.eds00.ru/7c875999

60 Kucnopoacoaep:xaiiue coeiMHEHUs bubnunoreka LIOK
Cephl. https://m.edsoo.ru/8cfa2548

61 Oco0eHHOCTH CBOICTB cepHOM
KHMCJIOTBI.

[TpakTuueckast paborta Ne 5. Pemenue
62 HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubnuorexa [JOK
. https://m.edsoo.ru/Oafb05e4
"Cepa u eé coenuHeHus"
A3OT: HaX0X/IeHHE B IPUPO/IE,

63 CIocoObI OMy4YeHUs!, PUINIECKUE U bubnnorexa [JOK
XHMUYECKHE CBOMCTBA. AMMHUAK, https://m.edsoo.ru/badd2255
HUTPHUIBI

64 Kucnoponconeprxamye coeAMHEHNS bubmmnoreka HOK
asora. https://m.edsoo.ru/e2965afe

65 OcoOEeHHOCTH CBOMCTB a30THOM
KHMCIIOTBI.

66 [IpumeneHue a30Ta U €ro COeAMHEHUH. bubnunorexa LIOK
A30THBIE y10OpEeHMSI https://m.eds00.ru/129f5059
®dochop: HaxOXkIEHNE B IPUPOJIE,

67 CIocoObI ONMy4YeHUs!, PUINIECKUE U bubmmoreka [JOK
xuMuueckne cporictBa. dochumbr u https://m.edsoo.ru/9a6b43ec
dbochun

68 Oxcunst pocdopa, bubmmoreka [JOK
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https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec

docdopconepxkarmme kucnorel. Conu
dhochopHON KHCIIOTHI

https://m.edsoo.ru/c7a2d429

[Mpumenenne docdopa u ero

bu6nmorexa [IOK

69
coenuHeHnil. ocdopHbIie yI0OpeHUS https://m.edsoo.ru/a218070a
[TpakTuueckas padora Ne 6. Pemenue

bu6nmmoreka [IOK
70 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
https://m.edsoo.ru/8175ac3f
"A30t u pochop u ux coenuHeHU"
Yriepoa: HaXOXACHUE B IPUPOJIC,

7 AJUIOTPOITHBIC MOAM(UKALIIY; bu6nunorexa LIOK
(bu3HYEeCKHe U XUMHUYECKUE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
IPUMCHCHUE
Oxkcup yriaepoga(ll), oxen

72 e i[)yZ(l\/p) . (OJ'I)LHa}I Kicnom ueé bubmmorexa [IOK
YIIepod 24 https://m.edsoo.ru/dba58adf
cou

73 Pemenne 3amad pa3nuyHBIX TUIIOB bubmorexa HOK

A&t p https://m.edso0.ru/6029b609
Kpemuuii: Hax0JIeHHE B IPUPOJIE,
74 05000651 0JT eIfI/I}I (pml/lzefmfe " bubamorexa LOK
i L https://m.edso00.ru/143558ab
XHMHYECKHE CBOMCTBA

75 Oxkcua kpemuausi(1V), kpemaneBas bubnuotexa [JOK
KHCJIOTa, CUIIMKATHI https://m.edso0.ru/3170e7bl
[TpumeHeHre KpeMHUS U ero bubmuoreka [IOK

76 coequHeHnil. CTEeKJ0, €ro moJyyeHue, https://m.edsoo.ru/393cdac0
BHUJIBI CTEKJIa https://m.edsoo.ru/5823cefb

77 Pemenwne 3amaq pa3nudHBIX TUTIOB bubmrorexa LIOK

A&t P https://m.edsoo.ru/b624f801

78 Pemenue 3amay pa3nuaHbBIX TUITOB.

79 Pemenue 3a1ay pa3nuIHBIX TUTIOB.



https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801

80 CucremaTtu3anus 1 0000IICHUE 3HAHUMA bubnuorexa [IOK
o Teme "Hemeramibr" https://m.edso0.ru/6e864db5
81 Kontponpnast pabora o Teme bubnuoreka [JOK
"HemeTtaibr" https://m.edsoo.ru/d0484c76
82 AHanu3 pe3yJbTaTOB KOHTPOJIbHOM bubnmnoreka HOK
paboThI, KOPPEKIIHS OMHUOOK https://m.edsoo.ru/2b7e9510
[TonoxxeHne MeTaioB B
[Tepuoanueckol cucTeMe XUMHUYECKHUX
83 31eMeHTOB. OCOOCHHOCTH CTPOCHUS bubmorexa HOK
' P https://m.eds00.ru/9839c16c
3JICKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO6mue GpuznuecKkre CBOMCTBa
84 MeTaJ'IJ'IOq]; [IpuMeHeHHEe METAIIOB B bubmorexa [IOK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
85 CmiaBsl MetasuioB. Kopposust bubmuoreka [IOK
METAJIJIOB https://m.edsoo.ru/42b872e3
86 Pemrenne 3a1ayu pa3andyHBIX THIIOB bubmorexa [OK
AT p https://m.edsoo.ru/e3de37b6
87 Pemenue 3a1a4y pa3muIHBIX THTIOB.
88 DNEKTPOXUMHUYECKUH Psiji HAIPSHKEHUN bubmuoreka [JOK
METAJIJIOB. https://m.eds00.ru/94eb377a
89 O6111e cnocoObl MOTYyYSHHSI METAJLIOB.
OO6mas xapaktepuctuka MetayioB |A-
90 rpymibl [leproanyeckoii cucTeMbl bubmorexa HOK
26 pHoa https://m.edsoo.ru/e12c26b3
XUMHUYECKHX JJIEMEHTOB.
Harpuii u xanuii: nony4eHue,
91 (bu3HYecCKre U XUMUYECKUE CBOMCTBA,

IMPUMCEHCHHUEC IMMPOCTHIX BEHICCTB U UX



https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3

COEIMHEHMI.

O6mias xapakrepuctuka metayion |A-

92 bl Ileprnogudeckoii cCucTeMEL bubnnorexa LIOK
Py p https://m.edsoo.ru/7c3e49c0
XUMHYECKHUX JIEMCHTOB.

Marauii 1 KaJIbIyi:

93 noJTy4eHue,pU3nIecKue 1 XUMHICCKUE
CBOMCTBA, TPUMEHEHHUE MTPOCTHIX
BEIIECTB U UX COCMHCHUM.

94 JKEcTkoCTh BOABI U CIIOCOOKI €& bubnuoreka [{OK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9

05 JKecTkocTh BOJBI U CITIOCOOBI €€
yCTpaHEHHUSI.

96 AJOMUHUN: TIOJTy4eHHE, PU3NUECKHUE U bubnmnorexa [JOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.eds00.ru/0e79b266
AMpoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCHUIA aTFOMHUHMUS, bu6nmorexa LIOK

97
TUJIPOKCOKOMIUIEKCHI aTFOMUHHS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHUE

98 Pemenue 3a1a4 pa3nuvHBIX TUTIOB
[TpakTuueckast paborta Ne 7. Pemenue

99 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmorexa [TOK
. P " https://m.edso00.ru/27a4af43

MerTasl TIIaBHBIX TOATPYIIT
OO0m1as XxapakKTepUCTUKA METAILTIOB

100 no0ouHbIX noarpynn (b-rpymm) bu6muoreka [JOK
[Teproanyueckoil CUCTEMbI XUMHYECKUX https://m.edsoo0.ru/610d7431
3JIEMEHTOB

101 Du3nYeCcKne U XMMUYECKUE CBOMCTBA bubmuorexa [{OK

XpOMa U €ro COeIUHEHUM, UX

https://m.edsoo0.ru/9911bef3



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3

IIPUMEHEHHUE

XUMHYECKHE CBOMCTBA COEIUHEHUN

102
Xpoma.
103 Baxneime coenuuenns Mapragma bubnmorexa LHOK
A prafua. https://m.eds00.ru/039d69c8
104 [Tepmanranat Kaaus, ero
OKHMCJINTEIbHBIE CBOMCTBA.
105 du3nyecKre 1 XMMUYECKUEe CBOMCTBA bubnuorexa [{OK
JKeJe3a U €ro COeIUHEHNH. https://m.edsoo.ru/1b7f8741
106 [ToydeHne u MpUMeHEHUE CILIAaBOB
J)Kenesa.
dusuyeckue U XUMUYECKHUE CBOMCTBA
107 MEIN U €€ COeINHEHN, UX bubnnorexa [JOK
a a ’ https://m.edsoo.ru/2bc0f954
IPUMCHEHUE
dusznueckre U XUMHUUECKUE CBOIICTBA
108 IIMHKA ¥ €r0 COeAUHEHUH, NX bubnmorexa LIOK
IIpUMeHeHne. [ HIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
[IUHKA
[Tpaktuyeckas padora Ne 8. Pemenue
109 SKCIIEPUMEHTAIBHBIX 3a71a4 II0 TEME bubnuorexa [JOK
p a https://m.edsoo.ru/a6e352ea
"MeTasisl TOOOYHBIX OArpymm”
110 Pemenue 3amau pa3nuuHbBIX THIIOB bubnnorexa [IOK
Aatp https://m.edsoo.ru/a8b83d83
111 Pemenue 3a1au pa3nuyHbIX TUIIOB.
O00011eHNEe U CUCTEMATU3ALIS
112 W3YYEHHOI0 MaTepuala o TeMe bubmmorexa TIOK
| YA " P https://m.edso00.ru/e91fe975
Mertamiel
113 Kontponbnas pabora Ne5 mo teme bubnuoreka [JOK



https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975

"Metamnst" https://m.edso0.ru/83f63ea3
AHanu3 pe3ynbTaToB KOHTPOJIBHON bubnuoreka [JOK
114
paboThI, KOPPEKIIHSI OIITHOOK https://m.edsoo.ru/9ebff2fd
115 Ponp xuMum B obecnieueHuH bubnunoreka LIOK
YCTOMYMBOI'O pa3BUTHS YEIOBEYECTBA. https://m.edso00.ru/080fe1f0
116 [TonsaTue o Hay4YHBIX METOJAX
HCCJICIOBaHMsI BEILIECTB.
HaydHble IpUHITUIIBI OpraHU3aAIHH
117 XUMHUYECKOI0 IPOU3BO/ICTBA. Bbu6moreka [JOK
[TpoMEbITIeHHBIE CTIOCOOBI TIOTYYCHUS https://m.edsoo.ru/2e45a44f
Ba)XKHEUIIINX BEIIECTB
XUMHUYECKOE 3arpsi3HEHUE
118 OKPY>KaIOIIEH CPeIbl U €ro bubmmorexa [JOK
24 HeH cpen https://m.edsoo.ru/9f11bf51
MTOCJIE/ICTBHS
119 XWMHS U 310pOBBE UEIOBEKA. bubmuoreka [IOK
JlexapcTBeHHBIE CpENCTBA https://m.eds00.ru/a6552721
120 Xumust i, Ponb xumMun B bubmmoteka IIOK
o0ecreyeHny MUILEeBOM 6e30MacHOCTH https://m.edsoo.ru/1f7b5bd2
121 Kocmernueckue u napdromepHbie bubmuoreka [JOK
cpeacta. beiToBas Xxumus https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENLCTBE. BaskHelume
122 CTPOUTETHLHBIE U KOHCT HOHHBIC bubmmorexa [JOK
P 124 https://m.eds00.ru/61e69003
MaTepHuabl
XuUMHS B CEIBCKOM XO3SIUCTBE.
123 Oprannueckue 1 MUHEPAJIbHbIE bubmmorexa [JOK
P P https://m.edsoo.ru/fd39587d
yao0peHus
124 O06o001IeHre U cucTeMaTH3aIs 3HaHUH bubnuoreka [JOK

o teme " XuUMHS KU3HB'.

https://m.edsoo.ru/db979c70
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https://m.edsoo.ru/fd39587d
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O00011IeHNE U CUCTEMATU3AIMS 3HAHUI
o teme "CtpoeHnue

125 atoma.lleproauyeckuii 3aK0H U 1
[Tepuonnueckas cucTeMa XUMHYECKUX
snemenToB .M. Menneneena".

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI

126 no teme "CtpoeHue 1
BemecTBa. MHOrooOpas3ue BemnecTs."

127 O0o0011IeHNEe U CHCTEMATH3aLKs 3HAHUI 1
o Teme "XuMHuuecKue peakuu'.

128 O0o0011IeHNEe U CHCTEMATH3aLKs 3HAHUI 1
o teme""Hemeramisr".

129 O00011eHNEe U cUCTEMATH3alMs 3HAHUH 1
mo Teme "Metamnbr".

130 O00011eHne U CUCTEMAaTU3AINS 3HAHUI 1
o TeMe "XHUMHSA U KU3HB'".

131 OKHUCIUTEIBHO-BOCCTAHOBUTEILHBIE 1
peaknuu.

132 Pemenue 3anay pa3nu4HbIX TUIIOB.

133 Pemenne 3a1a4 pa3nuIHbIX THITOB.

134 Hroroast KOHTpoJbHASA paboTa.

AHanu3 pe3yiabTaToB UTOTOBOU

135 KOHTPOJILHOM paboThl, KOPPEKIUS 1
OIINOOK.

136 VYpox koHnpepennus " Poib xumMuu B 1
MOEH KH3HU".

OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOIT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

B.B.Epemun,H.E.Ky3bmenko,B.M. Tepenun,A. A. [Ipo3noB,B.B.Jlyaun, Xumus, |
0 xmacc,yrinyosenHsiit ypoBeHb.MockBa "IIpocsemenne”,2021.

B.B.Epemun,H.E.Ky3bemenko,B.M. Tepenun,A. A. [Ipo3noB,B.B.JIyaun, Xumus, |
1 xnacc,yriny6nenHsiii ypoBenb.MockBa "[Ipocsemenne”, 2021

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Xumust. YrinyOneHHslid ypoBeHb. 11 kimacc. Meroauueckoe nmocodue aBTop:
Epemunn Bagum Brnagumuposuy.

Xumus. 10 knacc. KoHTpolibHBIE TPOBEPOUHBIE pA0OTHL. | Y1akoBa AHrenrHa
AnexcannpoBHa, bepe3kun Ilerp HukonaeBuu. ... 10 kiace. YriryOneHHbII
ypoBeHb. 2023.

Wcrounuk: https://rosuchebnik.ru/material/khimiya-11-klass-uglublennyy-
uroven-metodicheskoe-posobie-eremin/

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://educont.ru/http://him.1september.ru/



