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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XuUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YINIYOJIEHHOTO W3Y4YEHHUs 3aHMMAEeT Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHHKOB IIKOJbI, HEOOXOAMUMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpaMme 1o XuWMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCSA CJIEAYIOIIME BBIMOJIHSAEMbIE MPOTrpaMMOil Mo
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXO0I0B K (DOPMUPOBAHMIO COJAEPKATEIBHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET MHBAPHAHTHOE MPEAMETHOE COJIep)KaHue, 00sA3aTeIbHOEe
JUIS W3y4eHUsT B paMKax OTAETbHBIX Mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCJIEIOBATENIbHOCTh HW3YYEHHUS y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUNA 00ydYaromerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPHAHTHOM) COCTABJISIOLIEH COJEpKaHMUs y4eOHOTo MpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnoJiokeHusmu PI'OC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  A3TalnoM  MOJYyYEHUS  XUMHUYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO Ha paclIUpeHue U  YrIyOJeHHe TEeOpeTHYECKON U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k minaHUpyeMbIM pe3yJbTaTaM OCBOCHHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEMHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUU y4eOHOro TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [Ipu onpeneneHnu moaxoaoB K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBY copepxxaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIUH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEIECTBA, XUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX IPEJCTABICHUAX O CTPOEHUU aroMa. XHMMHUYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojiHgeTcs  (OPMUPOBAHMEM  MPEACTaBICHHN 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIuil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSIHUE CMEXHbIE MpeAMEThI. Tak, Hanpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLIHOCTh 3aKOHOB M TEOPHUIl B XMMHUU U B (U3HUKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



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

B TO ke BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XHWMMKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K MpPUMEPY, TaKue
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYIITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUSI, TUIIEBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEIMETaMH, BXOIAIIMMH B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuyHble NOpenMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[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 COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4YeHHUS NpeaMera IpeanoJiaraet
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUSI  YEJIOBEUECTBA: B  pEHIEHMH  MpoOJem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MUPOBO33pEHUSI U OOIEH KyJIbTypbhl YEJIOBEKa, a TaKkKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB M TEOPUM XHWMHUHU, COBPEMEHHBIX NPEACTABICHUMN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPUHIIUIIAX XUMUYIECKOTO ITPOU3BOJICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB,;

yIOIyOJIeHHe  TPEJCTaBICHWA O  HAyYyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEIHBIX BOCIUTATEIBHBIX M Pa3BHBAIOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIIUTAaHWE YOEKIEHHOCTH B IIO3HABACMOCTH SIBJICHUH TPHPOJIBI,
YBAXEHUS K TPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHYECCKUX U
NPUKJIATHBIX HWCCIEAOBAHUNA B XUMHH, (OPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIIO W  CaMOBOCIHMTAaHWUIO  HAa  OCHOBE  YCBOCHHS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

pa3BHUTHE TIO3HABATEIHLHBIX HHTEPECOB, MHTCIUICKTYAIbHBIX U TBOPUYCCKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBHUIO yCHIENTHOM MpodecCuoHaIbHON U OOILIECTBEHHOM JIeSITEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMUpOBaHWEe YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
Pa3BUTHE DKOJIOTHYECKOUN KYJIBTYPBI, TPUOOPETEHUE OMBITA OOIIECTBECHHO-
MOJIE3HOU DKOJOTUUECKON eI TEILHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE cpeaHero obmiero oopazoBanusi, cocrabiuser 340 ygacoB: B 10 kmacce —
170 gaca (5 yacoB B Hezento), B 11 kimacce — 170 vaca (5 yacoB B HEJETIO).



COAEPXKXAHME OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIJepojia. XHUMHYECKas CBSI3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAsE U TpouHasi cBa3b. CrocoObl pa3pbiBa CBS3El B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE MIPEICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOEHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie AP PEKTH B MOJIEKYIaX OPraHUYECKUX COCIUHEHHUM (MHIyKTHUBHBIN
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTAEIBHBIX MTPEICTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENed MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

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

Ankensl. ['oMosiornueckuil psii ajJkeHoB, oOmas (hopmylia, HOMEHKIATYypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYl AalKeHOB, SP°-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVWMHMUYECKUE CBOMCTBA: PEAKLUMH INPUCOEAVHEHUS, 3aMEIIECHUS B O-TOJOKECHHE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymynuposanvie). OCOOCHHOCTH 3IEKTPOHHOTO CTPOCHHS U XUMUYECKUX CBOWCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKMHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HuE MOJieKylbl OeH3ona. dusnmyeckue CBOICTBA apeHOB. XHMHYECKUE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIBHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



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

['eHeTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENoUd. B3auMoaencTBUE TUTaIOTEHAIIKAHOB C MAarHuE€M M LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHMs] BEIIECTB M WX IPEBpalICHUIl:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOe OOHapyKEHHE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOIOB U FAJION€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJTHOATOMHBIX CHHUPTOB. BoaopoaHble CBSI3M MEXAY MOJIEKYJIAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uesoBeka. CrocoObl TOJY4YEHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMHU 3aMEIICHHS, B3aUMOJICUCTBHE C OPraHUYEeCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0Ob!I osryueHus: U npuMeHenue gperomna. GenondopmanpaeruaHas cMoa.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB.  XMMHYECKHME  CBOICTBAa  aIbJErMJAOB U  KETOHOB:  pPEaKUuu
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pu3ndeckue CBONCTBA
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KHUCHOTHL. [loHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJEUHOBas, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpelie.

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

Mpi1a KaK COMM BBICHINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIEHCTBHUE.

OO6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, -
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: kpaxmail,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0N03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIM3, MOIyYyeHHe >PHUpPOB LeToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOrO CIHMPTa B ANbJETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), BzaumoneincTue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbIe KUCTOTHI. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYEeCKUEe MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMUHOB:
anudpaTUYecKue ¥ apoOMAaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEICTAaBUTENIb AMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KadecTBeHHbIe peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE PEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XWMHYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM@OTEpHBIX  OpPraHUYeCKHX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OenakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: THUAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHE OHKCICPUMEHTAIbHBIX 3aJad IO TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALUH, CPEAHSIS MOJIEKYJIIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJIMATUIICHTEpePTaar). Y THiIM3aus u nepepadoTka IiacTuka.

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

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

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJIEHUE 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  (DOPMYJIBI  OpPraHWYECKOro COEIMHEHUS 1o Macce (00bEMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, OMNpPENEICHUE AO0JU BbIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUYECKU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSTUWA, TaK W TOHSITUH, NPHUHATHIX B OTAEJIBHBIX MpPEeIMeTax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYJIa,
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 U TeTEpPOTPO(PHBIA THIl MUTAHUSA, OpOXKEHUE,



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

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

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

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(PUTYpallud 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 M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3Mbl 00pa30oBaHUS KOBAJIEHTHOM CBA3U: OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAMHALIMOHHON XMMUU.

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 J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



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

Knaccudukanms XuMUYeCKUX peakinii B HEOPraHMYECKOH U OpPraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (DAKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIE peaklMi. XUMHUECKOoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpATypa, AaBJICHUE U KOHIICHTPAI[UU BEIECTB, YYaCTBYIOIIHNX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounasi. Bomopoansiii mokazarens (PH) pactBopa. I'maponus cosneit. Peakiuu
MOHHOT'O OOMEHa.

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

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C TMOMOILIBID HHIWKATOPOB, H3YYEHUE BIMSHUS PA3TUUHBIX
(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 HEMETAIOB. AJIJIOTPOIHUSI HEMETAIJIOB (Ha MpUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpOjE, CHOCOOBI MOJydeHUs, (HU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINIJIEHHBIE CIIOCOOBI TMOYYCHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepbi(VI1). Cepuucras u cepHas KUCIOTHI M WX coiid. OCOOCHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [IprmMeHeHue azora
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ochopa u ero coeaunenuil. docopHbie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIM. AKTUBUPOBAHHBIA yroyb, ancopOuus. Dymaepensl, rpadeH, yriepoHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHEBash KHUCIIOTA, CHUIMKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. IlpuMeHeHne MeTayuioB B OBITY M TEXHUKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTtamuioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKUX OJJIEMEHTOB. MarHuii W KaJblUi: MoJlydeHue, (u3NYecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIeCTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

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

duznyeckrue M XUMHYECKHME CBOMCTBA MapraHila M €ro COeAUHEHUH.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duzryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpbI,
ruapokcuabl U conu xenesa(ll) u xenesa(lll). Tlonydenne u nmpuMeHeHHE Kee3a
Y €r0 CIUIaBOB.

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

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TMIPOKCHIA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [Ipumenenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
LIEJIOYHBIX M IIEJIOYHO3EMENIBHBIX METAIUIOB C BOJOM (BO3MOKHO HCITOJIB30BAHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
U KAaTHOHbl METAJIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUS M IIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTUA denoBedyecTBa. [loHsTue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOThI, MeTaHoJ1a). [IpoMblliIeHHbIE CTIOCOOBI MOTYYEHUSI METAJIIIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.



XHUMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC M00aBKU. Poilb XuMum B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIIOJIb30BaHUs MpenapaToB OBITOBOM XHMHU B TOBCEIHEBHOU
JKU3HU.

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

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl aJ1s 21eKTpoHUKH. HaHOTeXHOIOT U,

Pacuérnrie 3ana4n.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00bEéMa, KOIMYECTBA BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAacCTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpraHudeckol XuMuu B 11 Kiacce oCyIIeCTBIAECTCS Ye€pe3 UCIOIb30BAHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETax €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboIM3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

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

TexHoIorus: XUMUYECKasi TPOMBIILIEHHOCTb, METAJLUIYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIUICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM 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
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; 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 pE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPaXKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

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 M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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
aHai3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIOCOOHOCTH OLICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
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 KYJbTYPHbI 310POBbS:

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

coOoIeHUsT TpaBui O€30MacHOro OOpalleHusi C BEHIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

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

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) TPy10BOI0 BOCIMTAHUS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
CoLlIMaJIbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

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

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU IeATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpY HWHIMBHUIYaJIbHOW TPAEKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHHUA TJI00AJBbHOTO XapakTepa 3KOJOTHYECKHX MpoOJieM, BIMSHUA
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEJibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

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

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH AKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M peUIeHUH MpodJieM COXpaHEHUs
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TI00ATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJ/OB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HUMEIOIIUXCA JAHHBIX C 1EJIbI0 TOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEephIBHOMY OOpa3oBaHUIO U
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 PE3YIBTATHI OCBOCHUS MPOrPAMMBI [0 XHUMHHU HAa YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNu(PUKy METOJ0B TIO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC yueOHbIEC NIEUCTBUSA (MO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

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

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

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JIOrH4YecKue AeHCTBHS:

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

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

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIIHM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

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

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peaKkuuy — MPU PEUICHUM YYEOHBIX IMO3HABATENbHBIX M IMPAKTUYECKUX 3a]1ad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynupoBaTh eI U 33/1a4U UCCIIEAOBAHUS, UCIIOIB30BaTh TOCTABIICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOJCIAHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCT;

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

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B X0J€ AUaI0ra W/
AUCKYCCHH, BBICKA3bIBATh UJCH, Q)OpMYJII/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKON PabOThI MO HCCIEJOBAHUIO CBOWCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eHCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Hauboee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHHUS MPOTrpaMMbl 10 XUMHUU Ha yriyOJa&éHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TMOJY4YEHHIO HOBOT'O 3HAHMSI M MPUMEHEHUIO 3HAHUW B Pa3IUYHBIX Y4EOHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXKaroT:

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



MUIIEBON 0€30MaCHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3/IaHUHA HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOW  XMMHMYECKHUX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHI JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCJIEHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BEM, YTIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TPOCTpPAHCTBEHHas (reoMeTpuyeckKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTpPOEHUS OPraHUYECKHX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOrMYECKUE CBEJCHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIA, TepepaboTKu HEDTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTABIMBATH MOJEIN MOJIEKYJl OPTaHUYECKUX BEIIECTB ISl WILTFOCTPAITUN
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHUM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATUYECKOU
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEACTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJICMHOBAsA, ATbMUTHHOBAsI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIEGHTHAas W WOHHAas CBs3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTepuU30BaTb  COCTaB, CTPOCHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJIKaIUCHOB,
QTKWHOB, apPOMATHYECKHUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX U CIOXKHBIX 3()UPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEPXKJIATh HA KOHKPETHBIX MpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TI-CBSI3H1), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHUSI XapaKTEPU30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, SKCIICPUMCHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

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



CUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CJIEJACTBEHHBIX CBA3EH — JJIS M3Yy4YECHUSs
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS M0 OPraHUYECKOM XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHNX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
(GbopMysIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHAJTU3UPOBATH U OLIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHCJIOPOJACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOTHON CPEJIbl U TIOCTUXKEHUS €€ YCTOMUMBOTO Pa3BUTHSA,

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

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

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYIO WH(]OpMaIuio, nepepadbaTriBaTh €€ U MCIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSAX W MO3HABAEMOCTH SIBJIECHUW NPHUPOJbI, O MECT€ M 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
WMCTOYHUKOB SHEPTHH, B O0ECIEYEHUH PAlMOHAIBHOTO MPHUPOAOIOIH30BaHUSA, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

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

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, 3JICKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCJICHHS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU NPU XUMHUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOCHHUM BEIIECTBA HA AaTOMHOM, HMOHHO-MOJICKYJSIPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(bakToJIOTHYECKUE CBEACHHUS O CBOMCTBAX, COCTaBe, MOJIYYCHUU W 0O€30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuansHbie Ha3BaHUsI OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKkas, BOJOPOJHAs), THUN KPUCTALIUYECKON pEmIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOpPMHPOBAHHOCTh,  yYMEHHWH:  KJIacCU(PHUIMPOBATH:  HEOPTAHUUYECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUS U KPUTEPUU I KiIacCU(pUKAIIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPALIEHHBIX  HMOHHBIX  YPaBHEHWM;  peakUuyd  TUAPOJIN3A;  PEaKUuiu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaklMH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIeXKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SBJICHUWA TPUPOABI — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
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 YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
uin 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOTO d(dekTa
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
OnpeeIEHHOM MAacCOBOM JI0JI€H pacTBOPEHHOTO BEIIECTBA WJIM JTAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O0 COCTaBa HEOPraHUYECKHUX BEILIECTB, ONPEAEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHEM TIpaBUil 0€30MacHOTO OOpaIIeHHs C BEHIECTBAMU U JTaOOPATOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
paznu4HON (opMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIIX COXPAHEHMS CBOETO 3/I0POBbs, OKPYXKAIOLIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMHUYECKON MHGOpMAIINK B Pa3TUYHBIX UCTOUHUKAX (Hay4YHas U y4eOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi nHbopMmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaInio, mepepadaTeiBaTh €€ W UCIOIH30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 10 bubnnoreka [JOK
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOonunbHble coeAMHEHUS: abIETHIbI 1

bubmuoreka [JOK

3.2 keToHbl. KapOoHoBbIe KUCTOTHI. ClI0KHBIC 30 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
33 YTIeBOMEI 10 https://m.eds00.ru/d69df650
Hroro mo pazneny 61
Pa3znea 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust
bu6mmorexa [IOK
41 AMUHBI. AMUHOKHUCIOTEIL. benkn 23 https://m.edso00.ru/d69df650
Hroro mo pazueny 23
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bu6mmoreka [IOK
51 BricokoMonekynsipHbIe COSIMHEHHS 11 httos://m.edsoo.ru/d69df650
Htoro no pazneny 11
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 169



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaunmMmenoBanue pa3iejioB U TeM nudpoBLIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMMblI Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuonnueckuii 3aKoH
1.1 u Ilepuoanyeckas cucreMa XUMHYECKUX 12 buGnuorexa [IOK
' p https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue o5 1 bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHUMHHCCKHE PeaKiiiH 32 1 3 https://m.edsoo.ru/2dd57f24
Htoro no pazneny 69
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
2.1 Hemeraner 38 1 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 M 1 2
CTAILIbT 35 https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 73
Pa3zngen 3. Xumus u :Ku3HbL
31 Meto1bl TO3HAHUS B XUMHUH. XUMHS U 16 bubmuoreka [{OK
' KU3Hb https://m.edsoo.ru/2dd57f24
3.2 XHUMHUS B )KA3HHA 12
Hroro 1o pasneny 28



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

BBeznenue B opraHnyeckyo
XUMUIO

Bxonanas quarsoctuka

[Ipenmer u 3HaueHue
OpPraHUYeCKON XUMHUH,
MIPEJICTABIICHUE O
MHOT000pa3uu OpraHuIECKUX
COCIMHEHUN

H3omepsl. 'oMmonoru.

bu6mmoreka [IOK
https://m.edso00.ru/3686e6f5

OTtpaboTka HaBBIKOB IO
COCTaBJICHUSI U30MEPOB U
TOMOJIOTOB OPTaHUYECKHUX
COeTMHEHNN

DJIEKTPOHHOE CTPOEHUE aTOMa
yriepojia (0CHOBHOE U
BO30YXIEHHOE COCTOSIHUS).
BanenTHBIE BO3MOKHOCTH
aToma yriepoja

DJIEKTPOHHOE CTPOEHUE aTOMa
yriepojia (0CHOBHOE 1
BO30YXIEHHOE COCTOSIHUS).
BanenTHBIE BO3MOKHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/0Oce6fd4c



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

aToma yriepoja

XuMHYecKas CBSI3b B
OpPTaHWYECKUX COCTUHCHHUSIX.
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOH CBSA3H, CIIOCOOBI
paspsbiBa CBs3€EH

bu6mmoreka [JOK
https://m.edso0.ru/8d39f5c8

XuMHYecKas CBSI3b B
OpPTaHWYECKUX COCTUHCHHUSIX.
Mexanu3mbl 00pa3zoBaHUs
KOBaJICHTHOH CBSA3H, CIIOCOOBI
pas3psbiBa CBs3e

10

11

12

13

Teopus crpoeHus
OPraHUYECKUX COCTUHEHUMN A.
M. byrneposa

Buzpl nzomepuu: cTpyKTypHasi,
IPOCTPaHCTBEHHAS.
OneKTpoHHbIE 3P HEKTH B
MOJIEKYyJIaX OPTaHUYECKUX
COeTMHEHNN

Buasl uzomepun: CTpykTypHas,
IPOCTPaHCTBEHHAs.
OnexTpoHHbIe 3} ()EKTH B
MOJIEKYJIaX OPTaHUIECKUX
COeTMHEHNN

Buas! uzomepun: cTpykTypHas,
IPOCTPaHCTBEHHAs.
OnekTpoHHbIe 3 ()EKTH B
MOJIEKYJIaX OPTaHUIECKUX
COeTUHEHNN

bubmuorexa [JOK
https://m.edsoo.ru/9e595ch8

bu6mmoreka [JOK
https://m.edsoo.ru/b0e61661



https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

14

15

16

[Ipencrasnenue o
KJTacCH(HUKAIUH 1
CHCTEMaTHYEeCKas
nomenkiarypa (IUPAC)
OpraHUYECKHUX BEIIECTB

[Ipencrasnenue o
KJTacCH(HUKAIUH 1
CHCTEMaTHYEeCKas
Homenkiarypa (IUPAC)
OpraHUYEeCKHUX BEIIECTB

CocraiieHie Ha3BaHUU 1

(GOpMyII 10 CHCTEMAaTHYECKON
Homenkiarype (IUPAC)

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

17

18

19

Knaccudukanus peakuuii B
OPraHUYEeCKOW XUMUHU
Knaccudukanus peakiuii B
OpraHUYECKON XUMUHU

Cucremarusanus U 00001eHne
3HaHUH 110 TEME

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

bu6mmorexa [IOK
https://m.edsoo.ru/87a37cab

20

KonTponbHnas padora Nel o
teme "[Ipenmer opranrueckoin
XuMun"

21

AJKaHbI: TOMOJIOTHYECKHUH Psi,
obmas popmyna,
HOMCHKIJIaTypa U U30MEpPUs,
AJIIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIT

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



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

22

23

AJKaHBI: TOMOJIOTHYECKHHA PsijI,
obmas popmyna,
HOMEHKJIATypa U U30MepHs,
AJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHHE
MOJICKYJT

duszndyeckre U XUMHUUECKIE
CBOMCTBA aJIKAaHOB

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

24

Haxosxnenue ajnkaHos B
npupoje. CriocoObl OTydeHUs
Y IPUMEHEHHUE AIKaHOB

bubmuoreka [JOK
https://m.edsoo.ru/259b0a5b

25

Pemenune pacu€tHbix 3a1a4 Ha
OIIpEJIETICHUE MOJIEKYJIIPHON
(GopMyJITBI OPraHUIECKOTO
BEII[SCTBA II0 MACCOBBIM JIOJISIM
aTOMOB 3JIEMCHTOB, BXOISAIINX
B ero coctaB. CucTeMaTu3anms
1 0000IIIeHNE 3HAHUI 10 TEME

26

[ukmoankaasl: oOmas
dbopmysa, HOMEHKJIATypa 1
M30MepHs, 0OCOOCHHOCTH
CTPOCHHS M XUMHUYECKHUX
CBOICTB, CITOCOOBI ONyYEHUS U
pUMEHEHUE

bu6mmoreka [IOK
https://m.eds00.ru/156730d2

27

[ukmoankaHbl: o0Ias
dbopmysa, HOMEHKJIATypa 1
U30MEpHUsL, 0COOCHHOCTH
CTPOCHHS 1 XUMHUYECKHUX
CBOICTB, CITOCOOBI TIONyYEHUS U



https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

IIPUMEHEHHUE

28

Penrenue pacu€THbIX 3a7a4 HA
OIIpEJIETICHUE MOJIEKYJIIPHON
(bopMyITBI OPraHUIECKOTO
BEIIECTBA 10 MACCOBBIM JIOJISIM
ATOMOB JIEMEHTOB, BXO/ISIIIUX
B ero cocraB. CucreMaTH3aIus
1 000011[eHNE 3HAHUI IO TEME

bubmuoreka [JOK
https://m.edsoo.ru/bf84d8eb

29

30

Pemenne pac4€THbIX 3a1a4 HA
OIIpEJIETICHUE MOJIEKYJIIPHON
(GopMyITBI OPraHUIECKOTO
BEIIIECTBA [10 MAaCCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOSIINX
B ero cocraB. CucremaTu3anus
1 00001IeHNE 3HAHUI IO TEME

Cucremaruzanus u 00001eHne
3HaHui 1o TeMe "[IpenenpHble
yriaeBonopozas!”

31

AJIKEHBI: TOMOJIOTHYECKUH psif,
obmas popmyna,
HOMEHKJIaTypa, IEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
Monekyn. CTpyKTypHast ¥ LIuC-
TpaHC-U30MEPHsI ATKEHOB

32

AJIKEHBI: TOMOJIOTHYECKHUH psif,
obmas popmyna,
HOMEHKJIaTypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
Monekyin. CTpyKTypHast ¥ [IuC-

but6mmorexa [IOK
https://m.edsoo.ru/273b0ale



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e

TPAHC-U30MCPUSA AJIKCHOB

duznyeckre U XUMHUYECKIE

33 CBOIicTBa ankeHOoB. [IpaBuio bubmmorexa [TOK
P https://m.edsoo.ru/21069ccd
MapkOoBHHMKOBa
DuznyecKkue 1 XUMUIECKHE
34 cBoMcTBa ajnkeHoB. [IpaBuiio
MapkoBHHUKOBA
35 CniocoOblI noy4eHus u bubnmoreka [JOK
MIPUMEHEHHUE aJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckast padora Ne 1 mmo
36 teme "[loydyeHne dTHIIeHa U bubmmorexa [JOK
v . https://m.edso0.ru/0941eed8
W3YYCHHE €r0 CBOWCTB
Pemenune pacu€tHbIx 3a1a4 Ha
37 ompeieJICHUE MOJIEKYJISIPHOM bubnuoreka [JOK
(GopMyJITBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BEIIICCTBA
38 CucremaTu3anus u 0000IIeHNE
3HaHUM Mo Teme "AJKkeHbl"
AJKaTueHBI: COMPSIKEHHBIE,
W30JIMPOBAHHBIE,
39 KyM J'Il:I)/I OBaHHbIC bubmorexa HOK
yMysmp ) https://m.eds00.ru/04298c0a
OcOo0GeHHOCTH AIIEKTPOHHOTO
CTpOCHUS
40 XUMHUYECKUE CBONCTBA bu6mmorexa [IOK
CONPSKEHHBIX TUECHOB https://m.edsoo.ru/e561253d
41 CniocoOsI ToTydeHus 1 bubnmoreka [JOK
IIPUMEHEHNE aJIKaINECHOB https://m.eds00.ru/1aa81660
42 CucremaTu3aius u 0000IIeHNE



https://m.edsoo.ru/21069ccd
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

3HAHUU 110 TeMe "AJkaaneHs!"”

AJIKUHBI: TOMOJIOTUYECKHUH P,
obmras popmyina,

43 HOMEHKJIATypa, JIEKTPOHHOE U Bubmmorexa LIOK
https://m.edsoo.ru/68b6cc4c
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKY, (PU3MYECKHE CBOMCTBA
44 XUMHUYECKUE CBOWCTBA aJIKUHOB Bubmmorexa LIOK
https://m.eds00.ru/23493a93
45 KauecTBeHHbIE peakiiuy Ha bubnunoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
46 CriocoObl nostyyeHust u bubnuoreka [IOK
MIPUMEHEHNE aJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o
47 YPaBHEHUIO XUMUYECKON bubmiorexa LIOK
https://m.edso0.ru/5db8e526
peaxkiuu
Pemenue 3agau: pacu€rsl 1o
48 YpaBHEHUIO XUMUUYECKOU
peakuu
49 CucremaTu3anus u 0000IIeHNE
3HAHWI IO TeMe
CucremaTu3anus u 0000IIeHNE
50 3HAHUM 110 TEME
"HenpenenbHble
YTJ1€BOJ0POABI"
ApeHbI: TOMOJIOTUYECKUH P,
51 oOmras ¢popmyina, bubmuorexa [JOK

HOMCHKIJIaTypa. BJICKTpOHHOG u
MPOCTPAHCTBECHHOC CTPOCHUC

https://m.edsoo.ru/a92a7094



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

MOJIeKyJ1 O€H30J1a U TOJTyOJIa,
UX (u3nUecKrue CBOWCTBA

52

53

54

XUMHUYECKUE CBOMCTBA apEHOB:
pEaKLIHUU 3aMEILCHUS

XUMHUYECKUE CBOMCTBA apEHOB:
PEaKIMK MPUCOSTMHEHUS,
OKHCJIEHHE TOMOJIOTOB O€H30I1a

OCco0EHHOCTH XUMHYECKUX
CBOMCTB CTUPOJIa

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

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

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

55

Pemenne pacy€THbIX 3a1a4 HA
OIIpEJIETICHUE MOJIEKYJIIPHON
(GopMyJITBI OPraHUIECKOTO
BELIECTBA

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

56

Pemenne pac4€THbIX 3a1a4 HA
OIIpEeJIETICHUE MOJIEKYJIIPHON
(GopMyJITBI OPraHUIECKOTO
BEILECTBA

S7

58

Pemenue 3agau: pacué€rsl 1o
YPaBHEHUIO XUMUYECKOU
peakuuu

CriocoObI nostyueHust u
IpPUMEHEHHE apeHOB

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

59

I'eneTnueckas cBA3L MCKIY
pa3InYHBIMH KJIACCAMHU
YTJIEBOJIOPO/IOB

60

I'eneTnueckas cBsI3b MCKIY
Pa3INYHbIMHA Ki1acCaMU
YTJIEBOAOPOIOB



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

61

Pacuérsl o ypaBHEHUsIM
XUMHUYECKHUX PeaKIuil.

62

63

64

Cucremaruzanusg U 00001eHne
3HAHUH 110 TEME IO TEME
"Apenb!"

[Ipuponansriii ra3. [lonmyTHbie
He(TSHBIC Ta3bl

KameHHbIi yroyib 1 IPOTyKThI
ero nepepaboTKu

bubmuoreka [JOK
https://m.eds00.ru/69b3398b

65

HedTp 1 ciocoOwr e
nepepadoTku. [Ipumenenue
MIPOIYKTOB TiepepadboTku HehTH

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

66

67

68

69

I'eneTnyeckas cBs3b MCKOAY
Pa3IMYHbIMH KJIaCCaMHU
YrJI€BOAOPOA0B
FaJ'IOI‘eHOHpOI/BBOI[HLIC
YrJII€BOAOPOAOB: 3JICKTPOHHOC
CTPOCHUC,; PCAKIIUU 3aMCIICHUA
rajorcHa

JlelicTBue meno4Yen Ha
rajioreHIpoU3BOAHbIE.
BiaumoneiictBue
JHUTAIOTCHAIKAHOB C MarHUEM U
IMHKOM

Cucremaruzanusg U 00001eHne
3HAHUH 10 pa3eny
"VYranesonopoast"

bu6mmoreka [JOK
https://m.edsoo.ru/82b4d759

bu6mmorexa [IOK
https://m.edso0.ru/20e89f22

70

KonTponbnas paborta Ne2 no

bu6mmoreka [{JOK



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

teme "Yraerogopoanbt"”

https://m.edso00.ru/95¢9e298

71

[IpenenvHBIC OHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKHH PsifI,
obmras popmyna, CTpoeHUE
MOJIEKYJI, U30MEPHUS,
HOMEHKJIaTypa,
kiaccudukanus, puznyeckue
CBOMCTBA

bubmuoreka [JOK
https://m.edsoo.ru/df04c5cd

72

XUMHYECKHE CBOUCTBA
MPEACIIbHBIX OJTHOATOMHBIX
CIIUPTOB

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

73

74

75

76

XHMHYECKUE CBOWCTBA
IIPEAEIBHBIX OJJHOATOMHBIX
CIIUPTOB

CriocoObl nostyyeHust u
IPUMEHEHHE OJTHOATOMHBIX
CIIUPTOB

[Ipoctsie 3¢upsr:
HOMEHKJIaTypa U H30Mepus,
0CO0EHHOCTH (PU3HUECKUX U
XMUMHYECKUX CBOMCTB

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOIIb U TIIMLEPUH, UX
¢du3nueckrue 1 XUMHUYECKHE
CBOMCTBA

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

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

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

77

CrniocoOsl nosydeHus u
NpUMEHEHHE MHOTOaTOMHBIX
CIHUPTOB

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



https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
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

78

[IpakTuueckas padora Ne2 o
teme "Crnupth”

79

Pemenne pacy€THbIX 3a1a4: 110
YPaBHEHUIO XUMUYECKOU
peaKiuu, Ha OIIPEACIICHHE
MOJIEKYJISIPHON (HOPMYJIBI
OpPraHUYECKOT0 BEIECTBA

80

81

82
83

Cucremaru3zanus u 00001eHne
3HaHu 110 TeMe "CHIupThI.
[IpocTeie a¢pupsr"”

DeHOoII: CTPOCHUE MOJICKYJIBI,
(u3nveckue CBONCTBA.
Tokcu4HOCTH PeHOIa

XuMuyeckue cBoiicTBa (heHona

XuMuyeckue cBoiicTBa (heHoa

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

bubmuorexa [JOK
https://m.edsoo.ru/037ca5f9

84

CnocoOsl nony4eHus u
npuMeHeHue (eHosa

bu6mmorexa [IOK
https://m.edsoo.ru/c77ddf4c

85

86

87

[TpakTnyeckas padora Ne 3.
Pemenne sxcriepuMeHTATBHBIX
3aga4 no reMe "deHonsr"

Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKON
peakiiy, Ha ONpeieTIeHUue
MOJIEKYJIIPHOU (hOPMYITBI
OpPTaHUYECKOTO BEIECTBA
CucreMmaru3anus 1 0000I1IeHne
3HAHUM I10 TEMe

bu6mmoreka [JOK
https://m.edsoo.ru/fdOced09

bu6nmoreka [JOK
https://m.edso00.ru/1810ch9b



https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b

88

Cucremaruzanusg 1 00001eHne
3gagui o teme "denon"

89

AJBJICTH]IBI M KETOHBI:
BIIEKTPOHHOE CTPOCHHE
KapOOHMIILHOH TPYTIIbI;
TOMOJIOTUYECKUE PSIJIbI, 001IIast
(hopmyia, uzomepus u
HOMEHKJIaTypa

bubmuoreka [JOK
https://m.edsoo.ru/b139beaa

90

AJBJCTH]IBI M KETOHBI:
¢u3nUecKre CBONCTBA; PeaKIuu
HPUCOSTUHCHUS

bubmuoreka [JOK
https://m.edso00.ru/c887425c¢

91

92

P CaKIIMH OKHCJIICHHUA U
KauCCTBCHHBIC PCAKIIUN
AJIbACTUI0OB 1 KECTOHOB

Crioco0b! nostyueHust
QJIBJIETUI0B U KETOHOB

bubmuorexa [JOK
https://m.edsoo.ru/a393baad

bubmuoreka [JOK
https://m.edsoo.ru/520d1c51

93

[IpakTuueckas padora Ne4 o
TeMe "Anpaerunsl 1 KeToHBI"

94

Pemienue pacuéTHbIx 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU
peaKiuu, Ha ONpPEACIICHHE
MOJIEKYJISIPHON OpMYJIBI
OPraHUYeCcKOro BEUIeCTBa

95

96

Cucremarusanus 1 00001eHne
3HaHWH 110 TeMe "AIbaeruasl U
Keronsr"

OI[HOOCHOBHBIC MMpEaACIIbHBIC
Kap6OHOBLIC KHUCJIOTHI,

bu6nmoreka [JOK
https://m.edsoo.ru/fec0b113



https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113

OCOOEHHOCTH CTPOEHHUS UX
MOJIEKYII

97

98

99

H3oMepus u HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, HX
¢du3nueckue cBOMCTBa

XUMHUYECKHE CBOUCTBA
MpPEACIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

XHUMHUYECKHE CBOMCTBA

npeaACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX KHCIIOT

bu6mmoreka [JOK
https://m.edsoo0.ru/700cc87b

bu6mmoreka [JOK
https://m.edsoo.ru/40e6e0e9

100

OcoOeHHOCTH CBOICTB
MYpPaBbHHOM KHCIIOTBI.
MHoroo6pa3ue kKapOOHOBBIX
KHCJIOT

bubmuoreka [JOK
https://m.edsoo.ru/bb31be71

101

102

Oco0OeHHOCTH CBOICTB:
HETpe/IeTbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX,

I‘I/I,[[pOKCI/IKap6OHOBHX KHUCJIOT.

[IpeacraBuTenu BeICIINX
KapOOHOBBIX KUCIIOT

ITonsaTue o IMPOU3BOAHBIX
I(ap6OHOBI>IX KHUCIIOT

bu6mmoreka [IOK
https://m.edso0o.ru/83a08773

bu6mmoreka [IOK
https://m.edsoo0.ru/0d162d9d

103

CrniocoOslI nosydeHus u
MpUMEHEHHE KapOOHOBBIX
KHCIIOT

bu6mmorexa [IOK
https://m.edsoo.ru/7c065c9d

104

[IpakTuueckas padora Ne5 o



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

teme "KapOoHOBBIE KHCITOTHI"

105

Pemenune pacu€rHbIxX 3a1a4: 10
YPaBHEHUIO XUMUYECKOU
peaKiuu, Ha ONpPECIICHHUE
MOJIEKYJISIPHON (HOPMYJIBI
OpPraHUYECKOI0 BEIECTBA

106

107

108

Cucremarusanus 1 00001eHne
3HaHui no reme "KapOoHoBBIE
KHACJIOTHI"

CrnosxHble 3(hUpsbI:
TOMOJIOTHYECKHUH psifl, o0Ias
dopmyia, uzoMepus u
HOMEHKJIaTypa

duznyueckue U XUMUYECKHE
cBoMcTBa 3(HUPOB

bubmuorexa [JOK
https://m.edsoo.ru/adfffe6d

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

109

Pemenne pacy€THbIX 3a1a4: 110
YPaBHEHUIO XUMUYECKOMN
peakuuu, Ha OIpeieIeHue
MOJIEKYJISIPHON (HOpMYJIBI
OpPraHUYEeCKOro BEILECTBA

110

[IpakTuueckas padbora Ne 6.
Pemenne skcniepuMeHTaNIbHBIX
3aga4 no Teme "KapO6oHoBbIe
KucioThl. ClioxxHble H3GUpHI"

bu6mmorexa [IOK
https://m.edso0o.ru/486671fb

111

Kupsl: ctpoenue, pusnueckue
Y XMMHYECKHE CBOMCTBA
(rumposnus)

bu6mmorexa [IOK
https://m.edsoo.ru/al9c5b98

112

Oco0eHHOCTH CBOICTB JKHUPOB,

bu6nmoreka [JOK
https://m.edso00.ru/b0331922



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

COJIepIKalNX OCTaTKU
HENpPEeIeIbHbBIX KUPHBIX
kucaoT. JXKupsl B mpupoje

113

114

115

116

117

118

[IpakTuyeckas pabora N7
"Crnoxuble 3¢pupsl. Kupsr"

MprU1a KaK COJIM BBICIINX
KapOOHOBBIX KHUCIIOT, UX
Morotiee aeiicteue. Ilonstue o
CUHTETHYECKHX MOIOIIUX
cpeactax (CMC)

Mbi1a KaK COJIA BBICIINX
KapOOHOBBIX KHUCIIOT, UX
Moromiee aeiicteue. Ilonsatue o
CUHTETHYECKHX MOIOIIUX
cpeactax (CMC)
[TpakTuueckast pabota No§
"Mbuia 1 Moroiue cpeacTsa'

I'eneTnyeckas cBs3b
YIJIEBOAOPOIOB U
KUCJIOPOACOAECPKAILINX
OPraHUYeCKHUX BEIIECTB
I'eneTnueckas cBsA3b
YIJIEBOAOPOIOB U
KUCJIOPOACOAECPKAIINX
OPraHUYECKHUX BEIIECTB

bu6mmoreka [JOK
https://m.edso0.ru/3c566565

bu6mmoreka [IOK
https://m.edso0.ru/56790c96

119

Pacuérel no ypaBHEeHUsIM
XUMUYECKHUX PeaKni

120

Cucremarusanus 1 00001eHne

bu6nmoreka [JOK
https://m.edsoo.ru/f8eaf2eb



https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb

3HAaHUH 110 TEME

Cucremarusanus 1 00001eHne

121 3HaHu# 1o teme "XKupsi.
Mpeuta"

OO61mas xapakTepucTHKa

122 YTJIEBOJIOB M KJIaCCU(UKAITUS bubnuoreka [JOK
yTJIeBOJIOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
H0JIMCaXapubl)

Momnocaxapubl: puznueckue
123 CBOIICTBa If HjxofﬂeHHe B buGnnorexa [IOK
https://m.edsoo.ru/b4bdda2d
npupojie
[IprMeHeHue rioKo3sl, €€
124 HAYCHIC B bubmmoreka [JOK
https://m.edsoo.ru/5e61122d
YKU3ZHEJEATEIIbHOCTH OpraHu3Ma
Hucaxapunpl: caxaposa,

125 MaJibTO3a M JIaKTO3a. bubmuoreka [JOK
Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384e7
MPUMEHEHUE UCaXapHIoB
[Tonucaxapuael: cTpoeHue

126 MaKpOMOJIEKYJ, pU3NYECKUE U bu6nuorexa [IOK
XUMHYSCKHE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMCHEHUE

127 [TonsiTrie 06 UCKYCCTBEHHBIX bubnnoreka [JOK
BOJIOKHAaX https://m.eds00.ru/6216e766
[IpakTudeckas pabora Ne9

128 "UccmenoBaHue CBOUCTB

TJIFOKO3bI, CaXapo3bl U
Kpaxmana"



https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766

Pewenne pacdyeTHbIX 3a1a4 HA
OIIpECIICHUE I0JIA BBIXOAA

bubmuoreka [JOK

129
MPOAYKTA PEaKIuu OT https://m.edsoo.ru/7fde47ef
TEOPETUUYECKH BO3MOXHOTO
CucremaTu3sanus ¥ 0000IIeHIE bubmuoreka [JOK
130 .
3HAHUH 110 pasjeny https://m.eds00.ru/08d4364c
Kontponbnas padora Ne3 mo
131 teme "Kucnopoaconepxaniue bubmmorexa [TOK
P P j https://m.eds00.ru/42c6678e
OpPTaHUYECKUE COCTUHCHUS
AMuHBI: K1accudukanms,
CTpOEHHUE MOJIEKYJ, 001Ias
132 dbopmya, u3oMepHs bubmorexa HOK
pMynd, Py, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa u (pru3mueckue
CBOICTBA
133 XuUMHYECKHE CBOHCTBA bubmuoreka [JOK
anpaTHIECKUX aMUHOB https://m.edso0.ru/1bc5cf80
134 XUMHUYECKUE CBOMCTBA
anudaTUuecKux aMHUHOB
AHUWJIMH: CTPOCHNE aHUIINHA,
135 0COOCHHOCTH XUMHUYECKUX bubmmorexa [JOK
. https://m.edso00.ru/39cd21f1
CBOICTB aHMJIMHA
CriocoObI nostyyeHust u
136 npUMeHeHHe anupaTHIECKUX Bubmmorexa LIOK
P https://m.edso0o.ru/eal38763
aMUHOB
137 Cucremaruzanusg U 00001eHne
3HAHWI 1O pa3aeny AMUHBI
Pemenue pacueTHbIx 3a/1a4 Ha
138 P .

OMpeaACIICHUE T0JIM BbIXO4a



https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763

IPOJYKTA PEAKLUU OT
TEOPETUYECKH BO3MOKHOI'O

KonTtponpsHas padora Ne4 mo

139 teme "AMUHBI"
AMUHOKHUCIOTBI: HOMEHKJIATypa
140 1 u3oMepus, GU3nIecKue bubnuoreka [JOK
cBolicTBa. OTaeNbHbBIE https://m.edsoo.ru/d1773e80
MPEJICTABUTENN Ol-aMHUHOKHCIIOT
XUMHYECKUE CBOWCTBA
AMUHOKUCIIOT, UX
141 OMOJIOTMYECKOE 3HAUCHUE bubmorexa HOK
https://m.edsoo.ru/77df705a
aMUHOKHUCIOT. CHHTE3 U
THIPOIIU3 TICTITHIOB
142 benku kak npupoHbie bubnmoreka [JOK
MOJIUMEPBI; CTPYKTYPBI OEIIKOB https://m.eds00.ru/429e9899
. bubnmoreka [JOK
143 XUMHUYECKUE CBOWCTBA OEIIKOB https:/m.edsoo.ru/6237306d
[IpakTuueckas pa6ora Nel0 mo
144 TeMe "KauecTBeHHbIE peakluu
Ha Oemnku"
145 O00011eHNEe U CUCTEMATU3 AL
3HaHu# 1o Teme "benku"
A3zoTcoaepikaiue
TeTePOIMKINYECKIE
146 coenuHeHus. HyknenHoBbie Bubmorexa LIOK
https://m.edso00.ru/521d1431
KHCJIOTHI: COCTaB, CTPOCHUE U
Ouosoruyeckas poib
147 [IpakTuueckas padora Ne 11. bub6nuorexa [IOK



https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431

Pemenne skcniepuMeHTaIbHBIX
3a7a4 10 TEME
"A30TcoaepKalme
OpPraHUYEeCKHE COCTUHEHUS"

https://m.edsoo.ru/8e3c02d1

[IpakTuueckas padora Ne 12.
Pemenne skcnepuMeHTaIbHBIX

bubmuoreka [JOK

148
3amayd no treMe "Pacmo3HaBaHue https://m.edsoo.ru/bde3fdf6
OpPraHMYEeCKUX COCTUHEHUI"

KonTponsHas padora Ne5 mo
149 TeMe "A3oTcoaeprKalie bubmorexa LHOK
P . https://m.edsoo.ru/ce561bc?
OpTraHUYECKUE COCAMHEHUS
OCHOBHBIE ITOHATUS XUMHUU
BBICOKOMOJIEKYJISIPHBIX
150 COEIUHEHUI U METOIBI UX bubmmorexa [IOK
https://m.edsoo.ru/7aa63ebd
CHUHTE3a —II0JINMEPHU3AITUs U
MOJIMKOHIEH AU

151 [Inactmaccel. YTunuzamus u bubmuorexa [JOK
nepepadoTKa MIacTuKa https://m.edso00.ru/82242e0f

152 IImacTtMmaccel. YTuauzanus u
nepepaboTka MmiacTuka
DnacToMepbl: HaTypaJIbHbIN

153 CUHTETHYECKHE KA u bubmmorexa LOK

YAYKH. https://m.edso0.ru/246103ec
Pesuna
BosiokHa: HatypanbHbIe,

154 HCKYCCTBEHHBIE, bubmuorexa [IOK
cuHtetnyeckue. [Tonumepst https://m.edso0.ru/5963a601
CHEHUAILHOTO HAa3HAYEHHUS

155 Bonokna: HatypanbHble,



https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601

HCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJII/IMepBI
CIICOHUaJIbHOI'O Ha3HAYCHUA

[IpakTuueckas padora Ne 13.

156 Pemenue skcniepuMeHTalIbHbIX 1 1 bubmmorexa [IOK
3a7a4 no teMe "Pacrio3naBsanue https://m.edsoo.ru/3aebd77a
IJIaCTMAacC U BOJIOKOH"
O00011IeHNE U CUCTEMATU3ALHS
M3Y4YEHHOI0 MaTepuala 1o Teme bubnuoreka [IOK

157 1
"BbICOKOMOJIEKYIISIPHbBIE https://m.edsoo.ru/6a22b1e8
coequuenusa”

158 Pemenue 3amay

159 Pemenue 3amay

160 Pemenne 3amau 1

161 I'eneTnueckas cBA3b ) 1
OpPTaHUYECKUX COCTUHEHUI

162 I'eneTnueckas cBA3L ) 1
OpPTaHWYECKUX COCAMHCHUN

163 [TpomexxyTouHasi aTTecTalus. 1
buietnr

164 HToroBslii ypok 1

OBIIEE KOJIMYECTBO YACOB I10 170 13

[NPOTPAMME



https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
°
Jlj;-n Tewa ypoka Bcero Kontpoaensie  Ipakruveckue fl[:;t?eﬂnﬂ :)I;l[()l;l;zi];feﬂbnue
padoThI padoThI pecypeni
1 Atom. CocTaB aTOMHBIX fJIEP. 1 bubmuorexa [{OK
Xumuueckui snement. M30tormnsl https://m.edsoo.ru/59c112ee
5 CtpoeHue 3JIeKTPOHHBIX 000J0UeK 1
aTOMOB, KBaHTOBBIE YHCTIA
3 CrpoeHue 3J1eKTPOHHBIX 000JI04EK 1 bubnuorexa [IOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
4 Kiaccudukanms XumMuaeckux 1 bubnnoreka [JOK
AJIEMEHTOB (S-, P-2JICMEHTHI) https://m.eds00.ru/61294af9
5 Krnaccudukanus XuMHIECKUX 1
anemeHToB (d-, f-amemenThI)
Pemrenue 3amau pa3nuvHBIX TUIIOB
Pemenue 3a1a4 pa3nu4yHbIX TUIIOB
Pemrenue 3amau pa3nuvHBIX TUIIOB
9 Pacnipenenenue 371€KTpOHOB 110 1 bubnmnoreka HOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DNeKTPOHHBIE KOHPUTYpAIIUU aTOMOB
10 SHGMGII;TOB B ocnoionﬂ ’ 1 bubmorexa LOK
BO36YKIEHHOM COCTORHHIH https://m.edso0.ru/8149e846
11 DneKTpOHHBIE KOHPUTYpAITUX HOHOB. 1 bubmmoreka [JOK
DNeKTPOOTPUIIATETLHOCTh https://m.edso0o.ru/a0764b24
12 Pemenne 3a1a4 pa3nuyHbIX TUIIOB
13 Pemenue 3amau pa3nuvHBIX TUIIOB



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24

[Tepuonnueckuii 3aKOH U
[lepnonnueckas cucteMa XMMUYECKUX

bu6nunorexa LIOK

14 9JIEMEHTOB I£ . MeHvz[eneeBa, CBSI3b C https://m.edsoo.ru/16957c01
COBPEMEHHOM TEOpPHUEH CTPOCHUS
aTOMOB

15 Pemenue 3anay pa3nuyHbIX TUIIOB

16 Pemenue 3amau pa3aMvHBIX THIIOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB

17 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX Bbu6moteka [JOK
HMMH TIPOCTBIX U CJIOKHBIX BEIIECTB 10 https://m.edsoo.ru/f8468927
rpynmnam u nepuoaam

18 Cucremaru3anus 1 0000IICHUE 3HAHUH bubnuorexa [JOK
10 TeMeE https://m.edsoo.ru/8fad2942
Bunnl xumnueckon cBsi3u. MexaHu3MEI

19 00pa30BaHMs KOBAJICHTHOW CBSI3H. bubnnorexa [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MeXMOJIeKYIIpHBIC B3aUMOICHCTBHS

20 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

21 Pemenwie 3a1a4 pa3TuIHBIX THIIOB
BanenTHOCTS U BaJICHTHBIC

99 BO3MOXKHOCTH aTOMOB. CBsI3b bu6nmorexa LIOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edso0.ru/3d2ca093
TCOMETPHUECKUM CTPOSCHUEM

23 Pemenne 3a1a4 pa3nu4yHbIX TUIIOB

24 Pemenwue 3a1a4 pa3TuIHBIX THIIOB

o5 [IpeacraBneHus: 0 KOMILUIEKCHBIX bubnunorexa LIOK
COEJIMHEHMSX: COCTaB U HOMEHKJIATYpa https://m.edsoo.ru/8c66bl12a

26 Pemenne 3a1a4 pa3nuyHbIX TUIIOB



https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a

27

Pemenue 3aaa4 pa3jInuYHbIX TUIIOB

BemectBa MonekyasipHOro u
HEMOJIEKYJISIPHOTO CTpOEHUA. THIIBI

bub6nmoreka [IOK

28
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIICCTB
[ToHsiTHE O NUCIIEPCHBIX CUCTEMAX.
29 IIpencrasieHye 0 KOLIOUIHBIX Bubmaorexa ITOK
P https://m.edsoo.ru/da2c70e4
pacTBopax
VctunHbIe pacTBOPHI: HACHIIICHHBIE U
30 HEHACHIIICHHBIC, PACTBOPUMOCTH bubmmorexa [JOK
P P ' https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapats
31 CriocoObI BEIpaKEHHS] KOHIIEHTpAIIH bubmmoreka [JOK
pacTBOpOB https://m.edso0.ru/328e653a
Pemenwe 3a1a4 ¢ MCMob30BaHUEM
32 TOHATHH ""MaccoBasi 10JIs bubmuoreka [IOK
pacTBOpEHHOTO BeriecTBa", "MolspHas https://m.edsoo.ru/785e0ab4
KOHIIEHTpanus"
33 Pemenne 3a1a4 pa3nuvyHbIX TUIIOB
34 Pemenwie 3a1a4 pa3TuIHBIX THIIOB
Krnaccudukanusa u HoMeHKIaTypa bubmuoreka [IOK
35
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d
36 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
CucreMmaruzanus 1 0000IIeHEe 3HAHNUI bu6nmorexa LIOK
37
10 TEME https://m.edsoo.ru/8d2c6a3a
KonrponsHas padora Nel no remam
38 "Crpoenue atoma. [lepnoanuecknii bubnuorexa [IOK

3akoH u [lepnoandeckas cucrema
XUMHUYECKUX djieMeHToB /I, M.

https://m.edsoo.ru/70a60aa4



https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4

Menpneneesa", "CrpoeHue BeliecTna.
MHoroo6pasue BeniecTs"

Knaccuukanus XuMHU4eCKUX peaKiui
B HEOPTaHUYECKOW U OPraHUYECKON
XUMHHU. 3aKOH COXPAHEHMSI MAaCChI

bubnunoreka LIOK

39 BEILIECTB; 3aKOH COXPAaHECHUS U https://m.edsoo.ru/6335cdd2
IIPEBPALCHNS] DHEPTUU IIPU
XUMHYECKHUX PEAKLMIX

40 Pemenue 3an1a4 pa3nuyHbIX TUIIOB

41 Pemenue 3ana4 pa3an4HbIX TUIIOB
TemoBbie 3P HEKTH XUMUIECKUX

42 peakuuii. Tepmoxumuueckue bubmorexa LIOK

https://m.edsoo.ru/d1db86da

YpaBHEHUs

43 Pemenue 3ai1a4 pa3nuyHbIX TUIIOB

44 Pemenue 3ana4 pa3anyHbIX TUIIOB
Boruncnenus no ypaBHeHUsIM

45 XUMHYECKUX PEAKIUN U bubnnorexa [JOK

https://m.eds00.ru/87b13954

TEPMOXUMHUYECKUM YPABHEHUSIM

46 Pemenue 3anay pa3nu4HbIX TUIIOB

47 Pemrenne 3aia4 pa3nuyHbIX TUIIOB
CKOopoCTh XMMHUECKOH peakuuu, e€

48 3aBUCHMOCTH OT Pa3JIMYHBIX (PaKTOPOB.
Karanms u karanuzaropsl

49 Pemenue 3ana4 pa3nu4HbIX TUIIOB

50 Pemenue 3an1a4 pa3nuyHbIX TUIIOB

51 I'oMoOreHHbIE U reTepOreHHbIE PEAKIIUN

59 [IpakTuueckas pabora Ne 1 o Teme bu6muoreka [JOK

"BnusiHue pa3nuyHbIX GaKTOpOB Ha

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



https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1

CKOPOCTb XUMHUYECKON peakiuun"

OO6parumbie 1 HEOOPATUMBIE PEAKITUH.

bub6nmoreka [IOK

53
XHUMHYECKOE PaBHOBECUE https://m.eds00.ru/30952f9b
54 Pemenue 3amay pa3aMvHBIX THIIOB
95 Pemenue 3anay pa3nuyHbIX TUIIOB
[IpakTrueckas padota Ne 2 o Teme Bu6 10K
nOJIMOTEeKA
56 "BnustHue pa3nudHbIX (GaKTOPOB HA https://m.edsoo.ru/3bf34e17
HOJIOKEHUE XUMHYIECKOTr0 paBHOBECUS " T '
DNEKTPOIUTHYECKAS AUCCOITUAITHS.
Bbu6motreka [JOK
57 CunbHble U cradble IEKTPOIUTHIL. 1
C https://m.edsoo.ru/5f766bdf
TETNCHb JUCCOLUAIIH
58 Pemenwuie 3a1a4 pa3muIHBIX THIIOB
59 Penrenue 3a1a4 pa3inyHbIX THIIOB
HNonnoe npoussenenue Boasl. Cpena
. bubmmoreka [JOK
60 BOJIHBIX pacTBOPOB. Bogopoaubrit 1
(oH) https://m.eds00.ru/3966ca89
nokazarens (pH) pactBopa
61 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB
I'mpponns coneit. Peakuuu,
bubmmnoreka HOK
62 IIPOTEKAIOIINE B PACTBOPAX 1
https://m.edsoo.ru/09d5adbd
ANEKTPOJIUTOB
63 Pemrenue 3a1a4 pa3InyHbIX THIIOB
64 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
[IpakTuueckas padbora Ne 3 o Teme Bu6 110K
HOJIMOTEeKA
65 "XUMUYEeCKHE peaklui B pacTBOpax
| https://m.edsoo.ru/2e3daeb0
ANEKTPOJIUTOB
OKHCIUTENTEHO-BOCCTAHOBUTETHHBIC ExG OK
N HNOJIMOTEeKA
66 peaknuy. BaxHeWue OKHCITUTEIN U 1

BOCCTaAaHOBHTCIIN

https://m.eds00.ru/56226060
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67

Pemenue 3aaa4 pa3jInuYHbIX TUIIOB

68 Pemenue 3amay pa3aMvHBIX THIIOB
69 Pemienue 3a1a4 pa3inyHbIX THIIOB
20 Meroa 371eKTPOHHOTO (3JIEKTOHHO- bubmuorexa [IOK
HWOHHOT0) Oajtlanca https://m.edso0.ru/fb691387
71 Pemenue 3amay pa3aMvHBIX THIIOB
72 Pemenwue 3a1a4 pa3nuIHBIX TUIIOB
73 DIEKTPOJIN3 PACTBOPOB U PACILIABOB bubnmnorexa [JOK
BEIIECTB https://m.edsoo.ru/93fb97d2
74 Pemenue 3amay pa3aMvHbBIX THIIOB bubmmorexa [JOK
https://m.edsoo.ru/5a859d16
75 Pemenue 3amay pa3nMvHBIX THIIOB bubmorexa HOK
https://m.edsoo.ru/5afa265d
76 CucremaTu3anus 1 0000IIeHNE 3HAHUN bubmmoreka [JOK
1o Teme "Xumuyeckue peakiuu" https://m.edsoo.ru/c161eb85
77 KonTponbnas padorta Ne2 no teme bubmmnoreka HOK
"Xumunyeckue peakuuu" https://m.edso00.ru/a8a0a930
[TonoxeHne HEMETaIOB B
[Teproaudeckoii cucTeMe XMMHYSCKHUX
78 anemenToB JI. . MenaeneeBa u bubnmorexa [TOK
0COOEHHOCTH CTPOEHHUS UX aTOMOB. hittps://m.ds00.ru/Gcazdcad
duznveckre CBOMCTBA HEMETAIIIIOB
79 Pemenwie 3a1a4 pa3TuIHBIX THIIOB
80 Pemenne 3a1a4 pa3nuyHbIX TUIIOB
AJUTOTpOTINS HEMETAJLIOB (Ha TIpUMeEpe
81 KHCJIOpo/ia, cepbl, hocdhopa u bubmmorexa [JOK
yrieposa) https://m.edsoo.ru/ef92c91c
82 Bonopona: nony4yenue, pusndeckue u bubmuoteka [IOK
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XMMHYECKHE CBOMCTBA. [ 'nIpuIbl

https://m.edsoo.ru/0aa8f613

83 Pemenue 3amay pa3aMvHBIX THIIOB
84 Pemenue 3a1ay pa3nuyHbIX TUIIOB
["anorensl: HaXOXIEHUE B IPUPO/JIC,
85 CHOCOOBI TOTYYCHUS qmanpecine " bubmmorexa [JOK
i L https://m.edso00.ru/4e223795
XHMHYECKHE CBOMCTBA
86 Pemenue 3amay pa3aMvHBIX THIIOB
87 Pemrenue 3aiay pa3nuyHbIX TUIIOB
l"anorenoBonopoabl. Baxxneiue
88 KHCJIOPOJICOACPIKAIITNE COCTUHCHHUS bubmorexa HOK
P P https://m.edso0.ru/6b3255e6
rajoreHOB
89 Pemenue 3amay pa3aMvHbBIX THIIOB
90 Pemrenue 3a1a4 pa3inyHbIX THIIOB
JlaGopaTopHble U TPOMBIIIICHHBIS
01 CHOCOOBI MOJTYYEHHS TaIOTeHOB. bubnuoreka [{OK
IIpuMeHeHue rajnoreHoB 1 ux https://m.edsoo.ru/6971aca4
COeIMHEHU
[IpakTuueckas paborta Ne 4. Pemenue
92 AKCIICPUMEHTAIIBHBIX 3a71a4 110 TEME bubmorexa LOK
" P | https://m.edso0.ru/8b26fecd
I'anmorensr
Kucnopon: nabopatopusie u
93 MIPOMBIIIICHHBIE CIIOCOOBI MOTyYSHHUS, bubmmnoreka HOK
¢bu3nyecKkrue U XUMHUYeCcKre CBONCTBRA. https://m.edsoo.ru/c8abc36a
O30H. [IpuMeHeHue KUCI0poa U 030Ha
but6mmorekxa [IOK
94 OKCHUIBI M IEPOKCHU/TBI
A P a https://m.edso0.ru/5c8816a0
but6mmoreka [IOK
95 Pemenne 3a1a4 pa3nuyHBIX TUIIOB

https://m.edsoo.ru/2b6d8b4b
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Cepa: Hax0XJIeHUE B PUPOJIE,

bubnunoreka LIOK

96 CIIOCOOBLI MoTyueHus1, GU3NYECKUE U
yi L ¢ https://m.edsoo.ru/46afael6
XUMHAYECKHE CBOMCTBA
bubnunoreka LIOK
97 CepoBoiopo, Cyiabduas
POBOOPOZL, CY b (1 https://m.eds00.ru/7c875999
Kucnopoacoaepskaiie coeIuHCHUS
98 cephul (I;COGGHHI;CTI/I CBOICTB CEpHOM bubmorexa LIOK
PBI. p https://m.edso0.ru/8cfa2548
KHACIOTBI

99 Pemrenue 3a1a4 pa3inyHbIX THIIOB

100 Pemenue 3amay pa3aMvHBIX THIIOB
[IpaxTuueckas padora Ne 5. Pemenue

101 SKCHEPUMEHTAILHBIX 3a/1a4 110 TEME buGnuorexa [IOK
" P .. " https://m.edsoo.ru/0afb05e4

Cepa u e€ coeuHEeHUs
A30T: HaXOXKJICHHUE B TIPUPOJIC,

102 CTIOCOOBI OTYYCHUs, PU3UIECKUE U bubnuoreka [IOK
XHMHYECKHE CBOMCTBA. AMMHUAK, https://m.edsoo.ru/badd2255
HUTPH/IBI
Kucnopoaconep:xaiiie coeqMHeHUS

103 asora pOCO6eHIEOCTI/I CBOMCTB a30THOM bubmorexa LIOK

' https://m.edsoo.ru/e2965afe
KHCJIOTBI

104 IIpuMeHeHHe a30Ta U €ro COeAMHEHUN. bubmmnoreka HOK
A3oTHBIE y10OpEeHUS https://m.eds00.ru/129f5059

105 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

106 Pemrenue 3aiay pa3nuyHbIX TUIIOB
docdop: HaXOXKICHNUE B IPUPOJIE,

107 CHOCOOBI MOJTyYeHUs], PU3NYECKUE U bu6muoreka [JOK

XUMHUYECKHe cBoiicTBa. Docduabl u

dbochun

https://m.edsoo.ru/9a6b43ec
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Oxcunst hocdopa,

bubnunoreka LIOK
108 (bOC(bopcozfepmamHe KuCIIOTEI. CoiH https://m.edsoo.ru/c7a2d429
(hochopHOIt KUCTOTHI
109 [Tpumenenue pocdopa u ero bubmunoreka [JOK
coequHeHni. @ocdopHbIe yI0OpeHUS https://m.edsoo.ru/a218070a
110 Pemenue 3amay pa3aMvHBIX THIIOB
111 Pemrenne 3aia4 pa3sinuyHbIX TUIIOB
[IpakTrueckas padota Ne 6. Pemenue
112 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubmmorexa [JOK
P A https://m.edso0o.ru/8175ac3f
"A3z0T u pochop u ux coenuHeHUS"
VYrneposa: HaxoXJIeHUE B IPUPOJIE,
QIJIOTPOIIHBIE MOAU(UKAIINY; bubanorexa [JOK
113 .
(bU3UYECKre U XMMUYCCKHUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHUE
Oxkcup yraepoaa(ll), oxcu
114 ne I([)y;(l\rl)) . (OJ'I)BHaSI KfICHOTa ueé bubmorexa LIOK
YHICPOA Yt https://m.edsoo.ru/dba58adf
conu
115 Peurenue 3aiay pa3nuyHbIX TUIIOB bubmorexa LOK
atp https://m.eds00.ru/6029b609
Kpemuuii: Haxox1eHue B pupoe,
116 CI'II)OCO6BI 0JI eHI[I/IH (I)H3H§6<I:)K§e u bubmorexa LOK
i L https://m.eds00.ru/143558ab
XUMHYECKHE CBOICTBA
117 Oxcun kpemuusi(1V), kpeMHueBas bubmmnoreka HOK
KHCJI0Ta, CHITNKATHI https://m.edsoo.ru/3170e7b1
IIpuMeHeHne KpEMHUS U €T0 bu6muoreka [JOK
118 coenuaeHuil. CTEKII0, €To MoJyYeHue, https://m.edso00.ru/393cdac0
BHUJBI CTEKJIa https://m.edso0.ru/5823cefb
119 Pemrenue 3aiau pa3nuyHbIX TUIIOB bu6nunorexa LIOK
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https://m.edso0.ru/b624f801

120 CucreMaru3anus u 00001IeHHE 3HAHUI bu6nunorexa LIOK
o teMe "Hemeramisr" https://m.edso0.ru/6e864db5
121 KonrtponsHas padora Ne3 o reme bubnuoreka [JOK
"Hemertannsr" https://m.edsoo0.ru/d0484c76
122 AHanu3 pe3yabTaToB KOHTPOJIbHON bubnmnoreka HOK
paboTHI, KOPPEKITUS OIMHNOOK https://m.edsoo.ru/2b7e9510
ITomoxeHre METaNIoOB B
[Tepunoanueckoil cUCTEeME XUMHUYECKHUX
123 n11eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmorexa HIOK
’ p https://m.edso0.ru/9839c16¢
AJICKTPOHHBIX 000JI0YEK AaTOMOB
METAILIOB
OO0mue ¢puznyecKkrue CBOMCTBA
124 MmeTaiuioB. [IpuMeHenne METAILIOB B bubmorexa HOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
125 CmuaBsl MetasuioB. Kopposust bubnnorexa [JOK
METaJIJIOB https://m.edso0.ru/42b872e3
126 Pemrenne 3ama4 pa3IMYHbIX THIIOB bubmorexa LIOK
At p https://m.edsoo.ru/e3de37b6
ONEKTPOXUMHUYECKHUH psia HANPSKEHUH
127 MeTamI;)OB Oomue cnoio%m H(I))J'I eHUS bubmorexa LIOK
- ot v https://m.eds00.ru/94eb377a
METAJIIOB
128 Pemrenue 3aiay pa3nuyHbIX TUIIOB
129 Pemrenue 3a1a4 pa3InIHBIX THITOB
OOm1as xapakTepucTika MetayuioB |A-
130 rpynnsl [leprnoanueckoil cucteMsl bubnuorexa [IOK

XUMHUYECKHX IeMeHTOB. Hatpuii n
Kalui: mojay4yeHue, pusndeckue u

https://m.edsoo.ru/el12c26b3
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XHUMHUYCCKUC CBOﬁCTBa, IIPUMCHCHUC
IIPOCTHIX BECIICCTB U UX COG,Z[I/IHCHI/Iﬁ

131 Pemenue 3anay pa3nuyHbIX TUIIOB

132 Pemenue 3amay pa3aMvHBIX THIIOB
Oo6mas xapakrepuctuka metamioB [1A-
rpynusl Ileppoaudyeckoi cucTeMsl

133 XHMHYECKUX 3JIEMEHTOB. Marauii u bubnuorexa [{OK
KaJIBIIWI: TIOJTydeHue, GUu3ndecKkue u https://m.edso00.ru/7c3e49c0
XUMHUYECKHUE CBOWCTBA, MPUMCHCHHE
MPOCTHIX BEIIECTB U UX COSAUHEHUI

134 Pemenue 3an1a4 pa3nuyHbIX TUIIOB

135 Pemenue 3amay pa3aMvHbBIX THIIOB

136 JK&cTKkoCTh BOJBI U CIIOCOOKI €€ bubnunoreka LIOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9

137 ANOMHUHU: TTONTydeHue, Gpu3ndeckue u bubnuorexa [IOK
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE https://m.eds00.ru/0e79b266
AmMdoTepHbIe CBOICTBA OKCHIA U

138 TUAPOKCH/IA aTFOMHUHMS, bubnmorexa LIOK
TUAPOKCOKOMIUIEKCHI aJTFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMCHCHUE

139 Peurenue 3aiay pa3nuyHbIX TUIIOB
[IpakTuueckast padbora Ne 7. Pemenue

140 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmmorexa LIOK
" " https://m.edso0.ru/27a4af43

MeTaJibl TJIaBHBIX TTOATPYIIT

OO1mas xapakTepucTUKa METaIOB

141 no6ounbIx noarpynn (b-rpymm) bubmuoreka [{OK

[Tepronuueckoit CHCTEMbI XUMUYECKHUX
3JIEMEHTOB

https://m.edso0.ru/610d7431
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duznueckre 1 XUMUYECKHE CBOMCTBA

142 XpoMa 1 €ro COEINHEHUMN, UX buGnuorexa [IOK
p 2 ’ https://m.eds00.ru/9911bef3
MIPUMEHCHHE
Baxwnelinme coeMHEHUs Maprasiia.
143 Ilepmanranar xanus, €ro buGnuorexa [IOK
P . https://m.eds00.ru/039d69c8
OKHUCJIUTENILHBIE CBOMCTBA
dusnueckre U XUMUYECKHUE CBOMCTBA
144 JKeJie3a u ero coeaquneHuil. Ilomyuenue bubnnorexa LHOK
A ’ yi https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIIABOB JKelie3a
dusznyeckre 1 XUMHUYECKHAE CBOIICTBA
145 MeIU U €€ COeqMHEHUI, NX Bubmiorexa OK
a a ’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
dusnyeckre 1 XUMHUYECKHUE CBOIICTBA
146 LIMHKA U €T0 COCIMHCHUH, UX bubnunoreka LIOK
npuMeHeHue. [ 'uapoKCOKOMIUIEKChI https://m.edsoo.ru/b1f2beal
LIMHKA
[IpakTuueckas padora Ne 8. Pemenue
147 SKCIIEPHUMEHTAJIBHBIX 3a71a4 II0 TEME bubnmorexa IOK
" P " https://m.edso00.ru/a6e352ea
MerTainbl TOOOYHBIX MOATPYIII
148 Permtenue 3amay pa3siInyHbBIX THIIOB bubmorexa HOK
p https://m.edso0.ru/a8b83d83
149 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
150 Pemrenue 3amay pa3nuyHbIX TUIIOB
O0001IeHre 1 cCUCTEMAaTU3 AU
151 U3YYEHHOI'0 MaTepuaia o TeEMe bubmmorexa TIOK
" Y | P https://m.edsoo.ru/e91fe975
Meramibl
152 KonTponbnas padora Ne4 o teme bubmuoteka [IOK

"Merayuer"

https://m.edsoo0.ru/83f63ea3
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AHanu3 pe3yabTaToB KOHTPOJIbHON

bubnunoreka LIOK

153
paboTHI, KOPPEKITUS OIMHNOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B oOecrieueHun
YCTOMYMBOIO pa3BUTHUS YEIOBEUECTBA. bubmunoreka [JOK
154
[ToHsiTHE O HAYYHBIX METOAX https://m.edso0.ru/080fe1f0
HCCIIEI0BaHUS BEIIECTB
HayuHble npuHIUIBI OpraHU3aIuu
XMMHYECKOTO IMPOU3BOICTBA. bubnmnoreka HOK
155
[IpombliieHHBIE CIOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
Ba)KHEUIIINX BEIIECTB
XUMUYECKOe 3arpsi3HeHUe
156 OKpYJKaloIlel Cpeibl U ero bubmorexa HOK
PyRaromen epedl https://m.edsoo.ru/9f11bf51
MOCJICICTBHS
157 Pemenue 3amay mo reme
158 XHMHS U 310pOBbE YEIIOBEKA. bubnuoreka [IOK
JlekapcTBEHHBIE CpE/ICTBA https://m.edso0.ru/a6552721
159 Pemenue 3agau o reme
160 Xumust nuiy. Pojib XxumMuu B bubmmoteka IIOK
o0ecrieueHny NUIIeBOl Oe301MacHOCTH https://m.edsoo.ru/1f7b5bd2
161 Pemrenue 3amau mo reme
162 Kocmernueckue u napromepHbie bubmmnoreka HOK
cpeactsa. beitoBas xumus https://m.edsoo.ru/da42d5a9
163 Pemenwue 3amaq mo Teme
XuMus B CTPOUTEINLCTBE. BakHelue
164 CTPOUTENBHBIE U KOHCTPYKIIMOHHBIE bubmmorexa [IOK
P 1248 https://m.eds00.ru/61e69003
MaTepuabl
165 Pemrenue 3agau no reme
166 XHUMUS B CEIIBCKOM XO035HCTBE. but6mmoreka [IOK
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OpFaHI/I‘-I€CKI/Ie 1 MUHCPAJIbHBIC

https://m.edsoo.ru/fd39587d

ynoOpeHus
167 Pemrenue 3amau o reme
168 ITA o xypcy "O6mas xumus"
169 Cucremaru3anus U 0000IICHUE 3HAHUN 1 bubmuorexa [JOK
10 TEME https://m.edsoo.ru/db979c70
170 CucreMmaruzanys 1 00001IeHe 3HaAHUH 1
0 TeMe
OBIIEE KOJIMYECTBO YACOB I10 170

I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus; yrinyonennoe ooyuenue, 10 knacc/ Epemun B.B., Ky3emenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiynuna B.B. O01iecTBO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocBemenue»

» Xumusi; yriayonaenHoe ooyuenue, 11 kmacc/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; mox peaakuueit Jlynuaa B.B. O61miecTBo ¢ orpaHnueHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiectBo «M3aaTenbeTBO

«IIpocsemienue»

METOAUYECKHUE MATEPHUAJIbBI JJIS1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






