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HOACHUTEJBHASA 3AIIUCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mnpeameTa «XuMHs» B 00Opa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHON U3 MPUOPUTETHBIX AUCIUTIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJPOOHYI0  HMHTEpPIPETAlMI0O B  COOTBETCTBUM C  OCHOBONOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBIISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecreynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00y4aroUIMXCsl CpeICTBaMH IIPeIMETa,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
OMpeNIeJICHHE: TPUHUUIIOB CTPYKTYPUPOBAaHHUS M TOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXO0I0B K (DOPMUPOBAHUIO COJIEPKATEIILHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax HWTOTOBOM aTTecTald B (QopMe EIWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAET MHBAPUAHTHOE MPEIMETHOE COJEp:KaHue, 00sA3aTeNbHOEe
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

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

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1eJIe U 3a/lay U3y4eHUsl MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
IIPOrpamMMBl CPEIHETO o0riero oOpa3oBaHus (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XHUMUU Ha YpPOBHE OCHOBHOIO OOILEro
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpas JOJDKHA ONPENENIAThCS B COOTBETCTBUU C HAIPABICHHEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHSL Ha YPOBHE YINIYOJIEHHOTO W3Y4YEHMsI HANpaBJIeH Ha peau3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBsA3M wH3yueHHE TMpeaMeTa «XHUMHsD OPUEHTUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHUs B OpraHU3aIusaX MpodecCHOHAbHOTO 00pa3oBanusi. Hapsmay ¢ aTum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUS U COLMATIBHOIO PAa3BUTHUS O0ydarommxcs, Ha (GOPMHPOBAHUE Yy HUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3allMK y4eOHOro TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnstomiuMu  npeameTa «XUMHUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel nosokeHuss GI'OC COO o paznuuusx 0a30BOro M yriayOoJEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM [OJy4YaeT ONpEeAeiIEHHOE TEOPETHUECKOE OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YyBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX U CBOWCTBAaX WX COEJAMHEHHUN Ha OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
IPOTEKaHUsSI PEAKLUH, paCCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KUHETHKHU
u TepMoaMHamMuku. WM3ydenue mnepuogmueckoro 3akoHa u Ilepmommueckoi
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHnH, a TaKXKe C TOYKH 3PEHHs] MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynensercs 0co0oe BHUMaHHUE BOMPocaM 00 3JEKTPOHHBIX 3P QeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [JONOJHEHHH K oOmeill cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeIMeTa B JaHHOM Cllyyae akleHT OyJeT cjaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



MacCcbl M DHEPIHM, 3aKOHBI TEPMOJMHAMUKH, JJIEKTPOJIM3A, IMPEACTABICHUS O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruyeckoro npoduist OOJNBLUINKI yAEIbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENTFHOTO  PACCMOTPEHUS XMMHUYECKOMW OpraHu3alud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K HPUMEPY, TaKHE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHX BELIECTB CIIy)KaT OCHOBOM I HW3Y4YCHUS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU HU3y4eHHEe MpenMera «XUMHs» Ha yriayOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YIUIyOJIEHHOM 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'O M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Perienne
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJIEHUU NPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleyeHnn palUOHAIBHOIO MPUPOJIONOIb30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI Mupa: GyHAAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MNPOTEKAaHWsS XMUMHUYECKHX PpEaKUUl, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JAUCTIIEPCHBIX CUCTEMAX, 00 00Iux
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUH 71 OOBSICHEHUS
KITIOYEBBIX MW W MpOOJeM COBPEMEHHOW XHMHHU, I OOBSICHEHHS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHallM3a U OIICHKH C TIO3UIIMHA IKOJOTHIECKON Oe30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOW3BOJICTBEHHOW JICATEIHHOCTH YEJIOBEKa, CBA3aHHOU C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IepepadOTKOU
BCIIECTB;

e yrioyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SIBICHUH, WMEIONIUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B mmane peammzanuu mepBOOYCPEAHBIX BOCIMUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npenMera  «XuUMUsS» Ha  YIUIyOJNEHHOM  ypoBHE OCOOYI0  aKTyaldbHOCTB
IPUOOPETAIOT TaKUe TIeNIN U 3a1a49H, KaK:

e BOCHHUTaHHC YOCKIAEHHOCTH B II03HABAEMOCTH SIBJICHUW TIIPHUPOIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
NPUKJIATHBIX HWCCIEAOBAHUNA B XUMHH, (OPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYCHHWIO M TIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO W  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

e pPa3BUTHUE MMO3HABATCIHHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYCCKHIX
criocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHLHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e (opMHpOBaHWEC yYMCHHI W HABBIKOB PAa3yMHOTO IPHPOJIONOIH30BAHMUS,
Pa3BUTHE DKOJIOTHYECKOUN KYJIBTYPBI, TPUOOPETEHUE OMBITA OOIIECTBECHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO1ee 9ncio 9acoB, MPEAYCMOTPEHHBIX IS M3YUCHHUS XUMHUU HA yTIyOJICHHOM
ypoBHE cpeaHero obiero oopazoBanusi, cocrapisier 102 vaca B 11 kmacce (3 yaca
B HEJEIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). THUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wn30MepUu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkuuonangsHOM rpymnme. ['omonorus. 'omonorudeckue psiapl. Cucrematuueckas
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

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

OKCIEpUMEHTAIbHBIE METOJbl HW3Yy4YEHHs] BEIIECTB M HX MpPEeBpallCHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XHWMHUYECKHE CBOMCTBA QJIKAaHOB: PEAKUMH 3aMEIICHHS, W30MEpU3aLuH,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIAaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEGHUE MOJIEKYJ] AalKeHOB, SpP*-
ruOpuan3aiys aTOMHBIX opOuTaineil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAaKUMM NPUCOCAUHEHUS, 3aMELICHUS B O-TIOJIO)KCHHE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOSHMSI 1 XUMUYECKUX CBOWCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKUMHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOHMHYIO CBsI3b. CIIOCOOBI MOTYyUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HuEe MOoJieKybl OeH3ona. dusmyeckue CBOICTBa apeHOB. XUMHUYECKHE
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 KOJIblIE Ha MpPUMEpPE aJKUIbHBIX PAJIUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytaeie HedTsiHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEPErOHKa, KPEKUHT (TEPMHUYECKUM, KATATUTUYECKHI), PUGOPMHUHT, MHUPOJIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXTY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPO/IOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOYHA. B3auMOaelCTBHE NHUTAJIOTCHAIIKAHOB C MAarHueM M IIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
n3yueHne (GU3NIECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTh), KAYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM oOkKcuzaa cepedpa(l)), kadecTBEeHHOE OOHapyKEeHUe
yriepoga W BOJOpPOJa B OpPraHWYECKUX BEIIECTBAX, MOJY4YEHUE HDTWICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HA MpUMEpe
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BomopomHbie CBSI3M MEXKIAYy MOJIEKYJIaMH CIHPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrmocoObl TONyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPTaHUYECKUMHU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HyKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHUE MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYINMbI H
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha (eHona. TokcHMuHOCTH (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHMS — ATTBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenns. OKHCIIEHNE allbJIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pusznueckue cBOMCTBA
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
Oco0OeHHOCTH CBOWMCTB MypaBbUHOM KHUCHOTHL. IloHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHUHOBAsA, OJICMHOBAs, .JUHOJE8As,
JUHONIeH08as KUCHoThl. CrlocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

XKupsl. Ctpoenue, pU3nyecKkue 1 XUMUYECKHE CBOICTBA KHUPOB: TUAPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakrepucThka yriaeBooB. Knaccudukanus yriaeBoaoB (MOHO-, IH-
U rnonucaxapuipl). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIMU C YHACTUEM CIUPTOBBIX U AJIbJACTUIHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmenenue. [lonucaxapuapl: kpaxman,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAaYECTBEHHAash pPeakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, TOJydyeHUuEe 3PUpoB Leutoa03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEPUMEHTANIbHBIE METOJbl M3YYEHHUS BEIIECTB M HMX MPEBPALLECHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJECHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOTO CIIMPTA B albJAETW] Ha PACKAIEHHONM MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
runpokcuaoM menu(ll), Xxumudeckne CBOWCTBA pacTBOpa YKCYCHOH KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ runpokcuaom menu(ll), BzaumoneiictBue
KpaxMaJila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraiuecKkue coeJuHeHM .

AMHHBI — OpraHMYecKue MPOU3BOJAHBIE amMMuaka. Kiaccudukanus aMuHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOICTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

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

AmuHokucIoTel. HoMenknaTypa u uzomepusi. OTAenbHbIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMHUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAs W TPETHYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, 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, peHIeHHWE OHKCICPUMEHTAJIbHBIX 3aJad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb MMOJIUMEPU3ALNN, CPEAHSIS MOJIEKYJIIpHas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
NOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETaKpUIAT, MOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

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

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

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  [JIOJISIM  JJIEMEHTOB, BXOHSIIMX B €ro COCTaB, HaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYeCKOro BEIIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOWCTB WMIIM CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

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

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, JKOCHCTeMa, Owocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTEe3, IbIXaHUE, OENKH, YIJIEBOABI, XUPbHI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHomorus: TUIIEBBIC TMPOAYKTHl, OCHOBBI PAI[MOHAIBHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHUCA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U llepHoanueckor CUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpPHUEW CTPOEHHUS  ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeb, JUTaHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIUHEHUM.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJAPHOTO  CTPOEHHUS.  THIBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BhIpaXEHUS KOHIEHTPALMK PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBLHBIC
Ha3BaHMS OTJICNbHBIX MIPEACTAaBUTENICH HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBbIE peaklMi. XUMHUEeCKoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsl. DakTOphI, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOIO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

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

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEIM W BOCCTAHOBUTENH. METOJ 3JIEKTPOHHOro OaliaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, H3YYEHUE BIIASIHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

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

Bonopon. Ilomydyenue, gusndeckne M XUMHYECKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMU M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHble U TMPOMBIIIUICHHBIE CTIOCOOBI TIOTYyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBIINIICHHBIE CITOCOOBI TMOTyYCHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBomctBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTPUAbl. OKCHAbl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ocdop. Haxoxnenue B mpupoje, CIOCoObl MOMydeHHs, (PU3UUYECKUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHMHYECKHME CBOMCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucinora u eé€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOIOM, U €rO
COCIMHEHNH.

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

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

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

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHNE TPOCTHIX BEIIECTB U UX COCIMHEHU.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



AJroMuHUN: nonydeHue, GU3ndecKre U XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB ToO0ouHbIX moarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®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.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeAMHEHUH.
Baxnetimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKMCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a M ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemnesa
Y €r0 CIUIaBOB.

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

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TMAPOKCH]IA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [I[puMenenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YECHHE KOJUIeKIMM «MeTramuibl W CIUIaBb», B3aWMOJIECHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJIOB, B3aUMOJICMCTBUE THAPOKCHUIOB ATIOMUHUS M ILIMHKA 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 pa3BUTHUs yenoBedecTna. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HA MPUMEpPE MPOU3BOICTBA aMMHAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsiT H 340pOBbE uenoBeKa. JlekapcrBeHHble cpenctBa. lIpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XUMHSI AW OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBku. Poib Xxumuu B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMHOJIb30BaHUsl IMpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.

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

XuMHs B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIA OJHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcTBOpE, JOJIM BbIXOAA NPOJIYKTa pPEaKIHH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MEXNpEeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOmed
HEOpPraHU4eCcKOM XuMHUM B 11 Kilacce OoCylIecTBIIETCS YEpe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KiaccuduKkalius, nepuogudHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, 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, opraHus3M, dKocucTeMa, onocdepa, MeTaboIU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI TPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX



nperaparoB, IMPOU3BOACTBO KOHCTPYKIHOHHBIX MATCPUAIOB, JSJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOCHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh U CIHOCOOHOCTh OOYYaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaAMeTa «XHUMHUS» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAJIBHBIX HOpPMax M MpaBUIIaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

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

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHUKY U
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;



MHTEpecCa M MO3HABAaTEIbHbIX MOTHMBOB B IOJIYYEHUU U THOCIEIYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIluH, CBSI3aHHBIC C XMMUYECKUMU SIBICHUSIMH,
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
MOCTYTKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

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

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

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

OCO3HAHUSI MOCJIEICTBUN W HENPHUATHS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTHE€ B PEIICHUM MPaKTUYECKUX 3aaad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

MHTEepeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHl pa3aIuyHOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yiabTaTaM TPyAOBOU NeATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpY HWHIMBHUIYaJIbHOW TPAEKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rM4ecKOro0 BOCIIUTAHUSI:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEJibl;



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIDKCHUA XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JCHUCTBUN U MPEIOTBPAILAT UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKe, CIOCOOHOCTH M yMEHHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
dbopMUpPOBAaHUM PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUM 1EJIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJid B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KyJIbTYpbl, B PpELIEHUU TIJIOOATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00ECIeYeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs aHATN3a U OOBSICHEHUS SBJICHHUM OKPY>KAIOIIEro MUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

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

WHTEpeca K OCOOCHHOCTAM TpyAa B pasNudHbIX chepax mpodeccrnoHambHOM
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUISI  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJIbHOM KOMITETEHIIUN 00YyYaroInXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

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

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJISITUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

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

OMpEeNeNATh LeNu ACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITHUS JJIsI OOBSICHEHHS OTJEIbHBIX (PAKTOB U
SIBJICHUM;

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

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJCHHUS (MHAYKTUBHbBIC, JE€IYKTUBHbBIC, IIO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUSI MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJIC/IHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakiuu — MpH PELICHUU y4eOHBIX MO3HABATENbHBIX M MPAKTHYECKUX 3a/ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSTENbHO IPOrHO3UPOBATH €r0 pe3ysbTaT, (OopMyIUpOBaATH
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIbHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, IPUMEHEHHUIO pPa3IMYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IMYHBIX BUIOB U (HOpM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHbOpPMAIIMH, HEOOXOAUMOM JJIS BBINIOJHEHUS YYEOHBIX 3aaad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCIIONIb30BAaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOM TEMBI B XO/I€ TUAJIOTA /WU
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYNIaTh C MPE3EHTAlMEll Pe3yJbTaTOB IO3HABATEIBHON JIE€ATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii y4eOHOro MPoeKTa, U (POPMyIHPOBATH BHIBOIbBI
0 pe3yibTaTaM MNPOBEAEHHBIX HMCCIEAOBAHUNA MYTEM COTJIACOBAHUSA MO3HULIMN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATEIIHO IIJIAHUPOBATh U OCYIIECTBIATH CBOK II03HABATEIBHYIO
JEeATEIbHOCTh, ompeneisis €€ Leau M 3aJa4d, KOHTPOJIHMPOBaTb M IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh IpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBIMIOJJTHEHUM YY€OHBIX UM HCCIIEJOBATEIbCKUX 3aj7ady, BbIOMpaTh Haubosee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYULIECTBJISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHalIn3a H
CaMOOLICHKH.

NNPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMbl IO XUMUU Ha yriyOJIEéHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHHUs BKIIOYAIOT CIEIU(DHUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUS» HaydHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPEoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
M0 TOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUW B PA3NMYHBIX YUEOHBIX
CUTYallMsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XuMuel. B
nporpaMmMe IO XHMHHM HPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 ToJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckass XUMHsI»
OTpaXkaror:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O0ECIEeYEeHHUU YCTOWYHUBOTO



Pa3BUTHS YEJIOBEYECTBA B PEIICHUM MPOOJIEM 3KOJOTMYECKON, IHEPreTUYECKON U
NUIIEBOI 0€30MMaCHOCTH, B PAa3BUTUM MEIULMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn PalMOHAIEHOTO
IPUPOJIONIOIb30BaHUs, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KYJIbTYpBI
YeJl0OBEKa, a TakKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM CPENE;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs aTOMHBIX OpOuTasnel, HWOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BEM, YIIEpOAHBIA CKEIET, (PYHKINOHAIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHbBIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOJAEPKAIME OPraHUYECKUE COEAUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH . W. MenneneeBa, Teopus CTPOEHUS OpPraHMYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
Y [pEBpalIEHUS DSHEPrUM IMPU XUMHUYECKHX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUs IPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHX SIBJIICHUM; MPEACTaBICHUS
O MEXaHU3Max XWMHUYECKHMX pEaKLUi, TEPMOJMHAMHYECKHMX M KHUHETUYECKUX
3aKOHOMEPHOCTSX MX IMPOTEKaHUs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(aKTOJOTMYECKHE CBEJCHHSI O CBOWMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIOJIb30BaHUU BAXXHEMILIMX OPraHWYECKUX BEIIECTB B OBITY U NPAKTUYECKOU
NESATENIbBHOCTH ~ 4YeJIOBeKa, OOIMX  HAay4HbIX  NPHUHLMIAX  XUMHUYECKOIrO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TEPEPAOOTKU HEPTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHSITHS MPU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMI;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUHA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  MOCPEICTBOM  COCTABJICHMS



AJIEKTPOHHOTO ©OajlaHca »JTUX pEaKIuil, peakuuil HOHHOro oOOMeHa MyTEM
COCTaBJICHUSI MX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUH;

W3rOTaBJIMBATh MOJIEIN MOJIEKYJ OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALIH
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPraHMYECKUX BEIIECTB MO HX COCTaBY M CTPOCHHUID K OIPEACIEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, JdaBaTh KM Ha3BaHUA IO CHUCTEMaTHUYECKON
Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHWS JJIA OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHH,
ATWICHIJIMKOIb, (eHOoN, (QopManbIerujl, aueTaabJeruj, aieToH, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NaIbMUTUHOBASI KUCIIOTHI,
[JIMLMH, aJaHuH, MaJbTo3a, (PpyKTO3a, aHWINH, TUBHUHUII, U30IPEH, XJIOPOIPEH,
CTHPOJI U IpYyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHMSX (KOBAJIEHTHAas W MOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c()OPMHPOBAHHOCTh YMEHUS MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa nist 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOECHUS;

cOPMHPOBAHHOCTh ~ YMEHHMM  XapakTE€pU30BaTh  COCTaB, CTPOEHHE,
du3NUecKue M XUMUYECKHE CBOMCTBA TUIIMYHBIX NPEICTABUTENEH pPa3TUYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKIJIOAIKAHOB, aJKEHOB, AJIKAJUEHOB,
QJIKUHOB, apOMAaTUYECKHUX YIJIEBOJOPOJIOB, CIUPTOB, ajbJECTHJIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IHU- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYID  CBSI3b  MEXAY  HHMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XWMHUYECKUX pPEaKIH C KCIOJB30BAHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh yMEHHUS MOATBEPKIATh HA KOHKPETHBIX MpUMepax
XapakKTep 3aBUCUMOCTH PEAKLMOHHON CIOCOOHOCTH OPraHUYECKUX COCTMHEHHUI OT
KpPaTHOCTH Y THUIIa KOBAJIEHTHOMU CBSI3U (G- U M-CBSI3M), B3AUMHOIO BIIMSHHS aTOMOB
U TPYNI aTOMOB B MOJICKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTePHU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu MU
MPaKTUYECKOE MPUMEHEHUE NPOAYKTOB MepepadoTKH;

c(OPMUPOBAHHOCTh BIJIAJICHUS] CUCTEMOM 3HAaHUH O €CTECTBEHHO-HAYYHBIX
METOJlaX MO3HaHMs — HAOJIOJIEHUH, U3MEPEHUH, MOJEIUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;



c(OpMHUPOBAHHOCTH yMEHUS PUMEHSTH OCHOBHBIE olrnepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3ALIMIO, BBISIBJIEHUE MPUYMHHO-CICICTBEHHBIX CBS3€M — I U3Y4YEHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEaKITUH;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MNOHATUSMU M NPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IJIS
0osee OCO3HAaHHOIO NOHMMAaHHWS CYIIHOCTH MaTe€pUajbHOTO E€JUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIC 3HAHUS MO OPTraHUYECKONM XUMHUHU JUIsi OOBIACHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO PUPOY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTH PACUETHl MO XUMHUYECKHUM
dbopMynaM U ypaBHEHHUSIM XUMHUECKHUX PEAKIMH C MCIOIb30BAHUEM (PU3UUECKIX
BEIMYMH (Macca, O0BEM Tra30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOLIHUX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKIACHUI XUMUYECKON
(dopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJSIM XUMHUYECKHX 3JEMEHTOB,
IPOJIYKTaM CrOpaHus, IIIOTHOCTH Ia3000pa3HbIX BEIIECTB;

c(OpMHPOBAHHOCTh YMEHHMI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TO3UUMH  HKOJOTMYECKON  O€30MacHOCTH  MOCHEACTBHS ~ OBITOBOM  H
IPOU3BOJACTBEHHON JIEATEIBHOCTH YEJIOBEKAa, CBS3aHHOM C MepepaboTKON
BEILIECTB, UCMOJb30BaTh MOJIYYEHHBIE 3HAHUS ISl IPUHSTUS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYalMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUN SKCIIEPUMEHT (MOJIyYeHHE M M3yYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIE pEAKIMH YIJIEBOAOPOJOB pPAa3IMYHBIX KIACCOB U
KHCIJIOPOACOIEPKAILINX OPraHMYECKUX BEIIECTB, PELICHHUE 3KCIEPUMEHTAIbHBIX
3a/lady 1O pPACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O0e3omacHoro oOpamieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM O0OpPYAOBaAHHUEM,
dopMynupoBaTh 1L€Ib HCCIENOBaHUS, NPEACTABIATh B Pa3IM4HON (dopme
PE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII01aTh MPaBHJIa IKOJIOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY H
TPYJOBOM NIEATEILHOCTH B LIEJIAX COXPAHEHHUS CBOETO 370pPOBbS, OKPYXKaroIEn
MIPUPOTHOM Cpebl U JOCTHXKEHHS €€ YCTOMUYNBOIO PA3BUTHS;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHU3MBI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokazarens [1JIK;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IMOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, IHTEpHET U apyrue), KpUTUYECKU



aHAM3WPOBATh XUMHUYECKYI0 WH(OpMaInIo, mepepadaTsiBaTh €€ M HCTIOIb30BaTh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1aueH.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD OTPAKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUATHLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJbBI, O MECT€ M 3HAUCHUU
XUMHUH B CHUCTEME €CTECTBEHHBIX HAyK M €€ poiu B O0ECIEYEHUU YCTOWYUBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, SHEPreTHUYEeCKOM W IMHINEeBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEPUANIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECICUCHHH PAlMOHAIBHOTO MPUPOAOIOIL30BaHuUs, B
dbopMUpPOBAaHUM MHUPOBO33PEHUS U OOIIEH KyJbTyphl YeEJOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U TMPHUPOJIHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWK, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIArAIONIUe TMOHATHS — XWMHYECKHH JJIEMEHT, aToM, SJIpo aToMa,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSHMS aToMa, THOpHAM3alds aTOMHBIX OpOHuTajed, HOH,
MOJICKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBaJCHTHAs, HWOHHAsA, MeETAJUIMYECKas, BOJOPOHAs),
KpUCTAIMYECKasl PEIIETKA, XUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJIEKTPOJUTHYECKAsE JUCCOIMAIINSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBHUTEb, TEIJIOBOK 3 dekT
XHMHYECKON peaKIuu, CKOPOCTh XUMHUYECKON peaKIMu, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNCKTPOJIUTHUECKON TUCCONHUALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpEeBpAICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CUMBOJMYECKHUI S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIeKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEACTaBJICHUSI O CTPOSHHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJICKYJIIPHOM  YPOBHSIX; TPEJACTABICHUS O MEXaHU3MaxX XUMHYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHMS, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAXKHEHIITNX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATeTbHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOM3BOJICTBA;



c(hOpPMUPOBAHHOCTh YMEHUH: BBISBIISATH XapaKTEPHBbIC MPU3HAKU TOHSITHH,
YCTaHaBIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHS MPH
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTISIBHBIX
BEILECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOU CBsI3U (KOBaJeHTHas,
WOHHAs, MeTaJUInyecKas, BOJOPOJAHAs), THUIl KPUCTAJUIMUECKOW PEHIETKU
KOHKPETHOT'O BEILECTBA;

c(OPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCHUMOCTH CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemeETKH, OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

cOPMHPOBAHHOCTh ~ YMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTAaBY, XUMHUYECKUE PEAKIIUU IO PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTETIEHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTajlu3aropa M
JIPYTHUE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPUH I Kilaccuukanuu
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI IEPHOJUYECKOTO 3aKOHA /1.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XHMHYECKHX OJJIEMEHTOB MEPBOr0O—4ETBEPTOTO MEPHOIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa,  uWCOONb3ys  MOHSTHUSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE U BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coenuHeHnd 1o nepuogaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MenpeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHHS
UX DJIEKTPOHHBIX 000JIOYEK;

C(OPMUPOBAHHOCTh ~YMEHHH: XapakTepu3oBaTh (ONHUCHIBaTh) OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIATh
CYILLIECTBOBAHME TE€HETUYECKON CBA3M MEXIYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIL;

C(OPMUPOBAHHOCTH ~YMEHHUS PACKpPbIBATh CYUIHOCTb: OKHCIUTENIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJEHUS WX TMOJHBIX U



COKpPAallEHHBIX  WOHHBIX  YPAaBHEHWW;  PpEAaKUMM  THUOPOJIM3a;  PEAKLIUU
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUS);

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHYECKUX PEaKIHUA ¢ YYETOM HMX SHEPreTUUECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBUCHUMOCTH OT pPa3IM4HBIX
($akTOpOB, a TAaKKE XapaKTep CMEIIEHUS XUMHUUYECKOTO PAaBHOBECHS O] BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIUICHHOTO IOJYYEHHs CEPHOW KHCIOTHI, aAMMHAKa,
oOIIMe HayyHble MPUHLMIBI XUMUYECKHUX IPOU3BOJCTB; I€JI€CO00Pa3HOCTD
NPUMEHEHHUs HEOPTaHMYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUs SIBICHUA NpUpPOAbl — HAONOJEHUE, H3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (pEeasIbHbIN U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS MPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILECTB
U 108 OOBSCHEHUS XHMHYECKUX SIBJIICHUW, HMMEIOIIUX MECTO B MPUPO/E,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

C()OPMUPOBAHHOCTh YMEHHUSI BBIABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
MNOHATUSMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB AJIs
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTEPUAIBLHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSl MPOBOAUTH PACUYETHl: C HCHOJIb30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSIPHAs KOHLICHTPALWS»;
Macchl BeleCTBa WM 00bEMA Ta3a MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO W3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklyy; 3HAYE€HHUS BOAOPOJHOIO TOKAa3aTessi pacTBOPOB KHUCIOT M IIEJIOYEH C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIECTBA)
IIPOJYKTa PEAKLMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
ONpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); JOJIM BbIXOJA MPOJIYKTa pEaKIUu; OOBbEMHBIX OTHOUIEHUMN
ra3os;

C(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JOKCIEpUMEHT  (MPOBEJACHHWE  pEaKluid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIbIO HMHAMKATOPOB, H3YUYEHHE BIIUSHHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, perieHHe
DKCIIEPUMEHTAJIBHBIX 3adad no Temam «Metaiey u  «Hemeramsy) ¢
coOJIoIeHHEeM MpaBMIl O€30MacHOro oOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
obopynoBanueM, (GoOpMyJIUpOBaTh 1€Jb  HMCCIEAOBAHUS, TNPEACTaBISATh B



paznu4yHO (opMe pe3yabTaThl IKCIEPUMEHTA, aHATU3UPOBATh U OIICHUBATH X
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIaTh TTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocynoi u jabopatopHbiM OOOpyAOBaHMEM, OOpalIeHHs C BEIIECTBAMHU B
COOTBETCTBHUM C HWHCTPYKIMSIMHA TIO BBIMOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH I€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATEIPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HPUPOIHON
cpeabl W JOCTHUXKEHHsS €€ YCTOMYMBOIO pAa3BHUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JEUCTBUSI HA YKUBBIE OPTAHU3MbI ONPEACIEHHBIX HEOPTAHUYECKHUX
BEILIECTB, TOHMMas cMbIci noka3arens [1JIK;

c(hOpPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMHUUYECKON MH(pOpMaINK B pa3IMUHbIX UCTOYHUKAX (HayyHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoM nHpopManuu, MHTEpHET U Ipyrue), KpUTUYECKU
aHAIM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, nepepadbarpbiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHHe pa3/iesioB H TeM uudgpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH Bubmmnorexa [JOK
11 u Ilepuonnueckas cuctemMa XMMHU4ECKUX 9 https://m.edsoo.ru/7f41837c
snemenToB JI. 1. MenaeneeBa https://resh.edu.ru/
bubnunoreka LIOK
CrtpoeHnue BemecTBa. MHOTOOOpasue
1.2 P B P 11 1 https://m.eds0o.ru/7f41837¢
BOHICCTR https://resh.edu.ru/
bu6nmorexa LIOK
1.3 XUMHUYECKUE PEAKIIHH 19 1 3 https://m.edso00.ru/7f41837c
https://resh.edu.ru/
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bu6nmorexa LIOK
2.1 Hemeramnsl 31 1 3 https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
but6mmorexa [IOK
2.2 Mertaibl 23 1 2 https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
Wroro no pazueny 54
Pa3nen 3. Xumus u :Ku3Hb
3.1 MeToabl TO3HAHUS B XUMUAN. XUMUS 1 9 but6mmoreka [IOK



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/

KHU3Hb

https://m.edsoo.ru/7f41837¢c

https://resh.edu.ru/

Uroro no pazgeny
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HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne

w/n Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[IpenMer u 3HaYECHUE OPraHUYECKON
XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu
OPraHUYECKUX COCTUHEHUIN

DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA).
BasieHTHBIC BO3MOXXHOCTH aTOMa yriepoa

XI/IMI/I‘-IGCKaSI CBA3b B OpFaHHqCCKHX
coequHEHUsX. MexaHu3Mbl 00pa30BaHUS
KOBaJICHTHOH CBSI3U, CLIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuii A. M. Bytieposa

Bunsl nzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAsA. DJIEKTPOHHBIE

3¢ (exTs B MOJIEKyJIax OPraHuYeCKUX
COeTMHEHNN

[IpencraBnenue o knaccuukanuu u
cucrematrueckas Homernkinarypa (IUPAC)
OpraHMYECKUX BEIIECTB

Knaccudukanus peakuuii B opraHn4eckoi
XUMHUU




Cucremarusanus U 0000IEHUE 3HAHUN 1O
TEME

AJIKaHBI: TOMOJIOTUYECKHIA PsiJl, 001as
dbopmyna, HOMEHKIAaTypa U U30Mepus,
JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ

10

11

duznyeckre U XUMHUYECKHE CBOMCTBA
aJIKaHOB

HaxoxxneHue aakaHoB B Ipupoxac.
CriocoOsbl MNOJIY4YCHHA U IPUMCHCHUC
AJIKaHOB

12

[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMHUYECKHX CBOWCTB, CIIOCOOBI
TIOJTyYCHUSI U IPUMCHEHUE

13

14

15

Pemenne pacdy€THbIX 3a/1a4 HA
orpezesieHue MOJIEKYIIpHOU (hopMyIIbI
OpPraHUYEeCKOr0 BEIECTBA I10 MACCOBBIM
JI0JIAM aTOMOB JJIEMEHTOB, BXOJAIIUX B €70
coctaB. Cucremaruzanus 1 060011eHIe
3HaHUU 110 TEME

AJKEHBI: TOMOJIOTHUECKHH psiJi, 001Ias
dbopMyna, HOMEHKIIATypa, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.
CrpyKTypHas ¥ LIUC-TPaHC-U30MEpHUs
aJIKEHOB

duzndyeckre U XUMUYECKIE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHMKOBa




CriocoObI nostyueHus 1 IPUMEHEHNE

16
QJIKEHOB
[IpakTuueckas padora Ne 1 o reme

17 "ITosrydyeHune 3TUIIEHA U U3YYEHUE €TI0
CBOMCTB"
Pemenue pacu€rHbIX 3a7a4 Ha

18 orpezeNieHue MOJIEKYIIpHON (HOpMYIIbI
OpPraHUYeCcKOTO BEUIeCcTBa
AJKanueHsbl: CONpsHKEHHBIE,

19 U30JIMPOBaHHbIE, KyMYJIHPOBaHHbIE.
OCOo0EeHHOCTH 3JIEKTPOHHOTO CTPOCHHUS

20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JTMEHOB

21 CrniocoObl 1osty4eHus U IpUMeHEeHue
QIKaTUCHOB
AJKUHBI: TOMOJIOTHYECKUH psiJl, 001as

99 bopmya, HOMEHKIATypa, MEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
¢buznyeckue cBoicTBa

23 XVMHYECKUE CBOWCTBA AJIKUHOB

24 KauecTBeHHBIE peaklInM Ha TPOMHYIO CBSI3b

o5 CriocoObI nostyueHus 1 IpUMEHEHNE
QIKMHOB

26 Pemrenne 3agad: pac4€rsl 10 YpaBHEHHIO
XUMUYECKON pEeaKInn

97 Cucremaru3zaius 1 0000IIeHHe 3HAHUH 110
TeMe

28 ApEHBI: TOMOJIOTHYECKUH s, oOmIast




dbopMyna, HOMEHKIIATypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OcH301a B TOJTyouIa, UX (PU3UYECKUE
CBOMCTBa

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

29
3aMeIIeHUs
XVMUYECKUE CBOWCTBA aPEHOB: PEAKIIUI

30 MPUCOSAMHCHHUS, OKUCIICHHE TOMOJIOTOB
OeH3oa

31 Oco0eHHOCTH XMMHUYECKUX CBOMCTB
CTHpOJIa
Pemenne pac4€THbIX 3314 HA

32 orpezeNieHue MOJIEKYIIpHON (HOpMYIIbI
OpPraHMYeCKOTo BeleCTBa

33 CrniocoObl 1osy4eHus U NpUMeHEeHue
apeHoB

34 ['eneTnueckas cBSI3b MEXAY pa3IMUHBIMU
KJIaccaMH YIJIeBOJOPOIOB
Pacuérel Mo ypaBHEHHSM XUMUYECKHX

35 peakuuii. CucremaTusanus U 00001eHne
3HaHUU 110 TEME

36 [Tpuponnsriii raz. [lonmyTHble HEPTIHBIE
rassl

37 KamMeHHbIit yronb U IpoyKThl €ro
nepepadboTKu
Hed1b 1 ciocoOsI e€ nepepaboTKH.

38 [IpumeHeHne NpoayKTOB NepepadoTKU

HeTH




39

I'enernueckas cBI3b MCKAY pa3InIHbIMU
KJracCaMH yIrji€BoJOpOJ0B

40

41

42

lNanorenonpou3BoAHbBIE YTIIE€BOAOPOIOB:
AJIEKTPOHHOE CTPOCHUE; PEAKIIHI
3aMECIICHHS TaJ0oTrcHa

JleWicTBue miemouei Ha

TaJIOTCHIIPON3BOAHBIC. B3aHMOﬂCﬁCTBHe
JUTraJJIOor¢cHaJIKaHOB C MarHu€M U IMHKOM

Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110
pazneny "Yriaesogopoas”

43

KonTtponpsHast pabora o Teme
"VrneBonopoast"

44

[TpenenbHbIe OJHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKHH psJl, oOmras hopmyra,
CTpOEHHE MOJIEKYJI, U30MEpHS,
HOMEHKJIaTypa, Kiaccuduxanms,
¢duznyeckue cBoicTBa

45

46

XHUMHYECKHE CBOMCTBA IMPEACIIbHBIX
OIHOATOMHBIX CITMPTOB

CriocoObI nostyueHus 1 IpUMEHEHNE
OJTHOATOMHBIX CITIHPTOB

47

[TpocTeie 3¢upbl: HOMEHKIIATypa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOUCTB

48

MHOFO&TOMHI)IG CHI/IpTI)II OTUIJICHIJIUKOJIb U
FJ'II/II_[epI/IH, HUx (1)H31/I‘-I€CKI/I€ U XUMHNUYECCKHUC
CBOMCTBA

49

CriocoObI nostyueHus 1 IpUMEHEHNE




MHOI'0OAaTOMHBIX CITUPTOB

@DeHO: CTPOCHHUE MOJIEKYIIbI, (PU3NYECKUE

50 .
cBoiicTBa. TOKCHYHOCTH (eHoa

51 Xumudeckue cBoicTBa (heHoma

59 CriocoObI mostyueHus 1 IPUMEHEHNE
denona
[TpakTuueckast pabota Ne 2. Pemenue

53 9KCIIEPUMEHTANBHBIX 3aa4 M0 TeMe
"CriupThl 1 peHObI"

54 CucremaTtu3zanus u 0000IIeHHE 3HAHUN IO
TeMe
AJBIIETHIBI M KETOHBI: SJICKTPOHHOE

55 CTpoeHHE KapOOHWILHOU IPYIIIbL;
TOMOJIOTUYECKHE PsAJIbI, 0011ast popmMyia,
U30MepHs U HOMEHKJIaTypa

56 Anbaeruipl ¥ KeTOHBI: (PU3MUECKUE
CBOWCTBA; PEAKINH MTPHCOCTUHEHHUS

57 Peakiiuu okucieHus 1 KayecTBEHHbIE
PEaKIMU AJIbJETUAO0B U KETOHOB

58 CriocoObI TOTyYeHUSsT aTbACTUIOB U
KETOHOB
OHOOCHOBHEIE TTpEIeNIbHBIC KapOOHOBBIE

59 KHCJIOTHI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYI

60 W3omepus 1 HOMEHKIATypa KapOOHOBBIX
KHCJIOT, UX (PU3NYECKHEe CBOWCTBA

61 XHUMHUUYECKUE CBOMCTBA IIPEAEIBHBIX

OJHOOCHOBHBIX Kap60HOBI>IX KHCIIOT




62

Oco0eHHOCTH CBOICTB MypaBbUHON
KUCIIOTBL. MHOTO0Opa3ne kKapOOHOBBIX
KUCIIOT

63

Oco0eHHOCTH CBOICTB: HEMPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THPOKCHKAPOOHOBBIX
kucinot. [IpencraBureny BeICIINX
KapOOHOBBIX KHCIOT

64

65

66

[TonaTne o MPOU3BOIHBIX KAPOOHOBBIX
KHCJIOT

CrniocoOblI MoTy4eHus U IpUMEHEHUe
KapOOHOBBIX KUCIIOT

CrnosxxHble 3(hUpbl: TOMOJIOTHYECKUHN PSIII,
oOmas popmyna, U30MepHs U
HOMEHKJIaTypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

68

69

70

Pemienne pacu€THbIX 3a1a4: IO YPABHEHUIO
XAMHYECKOW PEaKIMU, Ha ONPEIECICHUE
MOJIEKYJIIPHOHM (hOPMYJITBI OPTaHUIECKOTO
BeIIleCTBA

[Ipaktudeckas padora Ne 3. Pemenue
HKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
"Kap6onoBsie kucinotel. CiaoxkHbIe dPupH"
Kupsl: ctpoenue, pusndeckue u
XUMHYECKHE CBOMCTBA (THAPOIU3)

71

OcoOEHHOCTH CBOWCTB JKHPOB,
COJIEPKAINX OCTATKU HETIPEISITbHBIX




JKUPHBIX KUCIIOT. JKUpBI B IpUpoie

MpbU1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MooIlee Aeiicteue. Ilonsatue o

72 CHHTETHUYECKUX MOIOIIUX CPEICTBAX
(CMC)
['eneTnueckas cBs3b yIriaeBOJOPOJOB U

73 KHCJIOPOACOIEPKAILUX OPraHUYECKUX
BEIIIECTB

74 Pacuérel o ypaBHEHUSM XMMUYECKUX
peakui

75 Cucremaru3zanus u 0000IIeHNE 3HAHUH 110
TeEMe
OO11ast XapakTepUCTHKA YTIEBOJOB U

76 KJIacCU(UKalus yrieBoJoB (MOHO-, TU- U
HoJIMcaxapubl)

77 MoHocaxapuapl: pU3NUECKUe CBONCTBA U
HaXO0XXJCHHUE B IIPUPOJIE

78 [TpumMeHeHme TIIOKO3bI, €€ 3HaYCHHE B
KHU3HEIEATEIILHOCTH OpraHu3Ma
Jucaxapuapl: caxaposa, MajbTo3a U

79 nakTo3a. HaxoxaeHue B mpupoie u
PUMEHEHHE INCaXapH]IOB
[Tonmucaxapupl: CTpOEHHE MAaKPOMOJIEKY!I,

80 ¢du3nueckre 1 XMMUYECKHE CBOMCTBA,
pUMEHEeHHE

81 [TonsaTue 06 NCKYCCTBEHHBIX BOJIOKHAX

82 Pemienue pacyeTHbIX 3a7a4 Ha

ompeeseHue J0JIU BBIX01a IPOIYKTa




pPCakru OT TCOPECTUUCCKU BO3MOKHOI'O

83

84

Cucremarusanysa 1 0000IeHNe 3HAHUN 110
pazzaeny

KoHTtponbHas pabota 1o Teme
"Kucnopoaconepsxaniyue opraHui4ecKue
coenuHeHus"

85

AMUHBL: K1accu(UKaIms, CTpOSHUE
MoJIeKy, o011as popmyia, u3oMepus,
HOMEHKJIaTypa v (PU3HYECKHE CBOWCTBA

86

87

88

XUMHUYECKUE CBOMCTBA ann(pPaTHIecKux
aMUHOB

AHWINH: CTpOEHUE aHWJINHA, 0COOEHHOCTH
XUMHUYECKHUX CBOMCTB aHUIMHA

CrniocoObl 1osy4eHus U NpUMeHEeHue
ann(paTUIEeCKuX aMUHOB

89

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
nu3zomepus, (pu3nuecKrue CBOMCTBa.
OTtaenpHbIE MTPEICTaBUTENH O
AMUHOKHCIIOT

90

91

92

XuMHYECcKHe CBOMCTBA aMUHOKHUCIIOT, UX
OMOJIOTHYECKOE 3HAYCHHE aMHUHOKHUCIIOT.
CuHTE3 ¥ TUAPOIU3 NENTUIOB

benku kak npupoIHbIE TOTUMEDPHI;
CTPYKTYpHI O€JIKOB

XUMHUYECKHUE CBOUCTBA OEIIKOB

93

A30TCOAEpKAIIHNE TeTEPOIMKINICCKHIE
coeauHeHus. HyKJIIeMHOBBIE KHCIIOTHI:
COCTaB, CTPOCHHE U OMOJIOTHYECKAs POITh




94

[IpakTuueckas padora Ne 4. Pemenue
AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"A30TcoAepKallle OPraHUYECKUE
coenuHeHus"

95

[IpakTuueckas padora Ne 5. Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Pacno3HaBaHue OpraHuYeCKuX
coenuHeHun"

96

KonTtponpsHast pabora o Teme
"A3oTcoaeprKalie OpraHu4ecKue
coeuHeHus"

97

98

99

OcHOBHbIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U
METO/IbI UX CUHTE3a —II0JIMMEPU3ALIHS U
ITOJIMKOHICHC AU

[Tnactmaccel. YTunuszanus u nepepadboTka
IUTaCTHKA

OnacToMepsl: HaTypalbHbIN
CUHTETHYECKHE KaydyKu. Pe3nHa

100

BousiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuHTteTndeckue. [lonumepsl cnenuanbHOro
Ha3HAYEHHUS

101

102

[IpakTuueckas padora Ne 6. Perenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEMe
"Pacnio3HaBaHue maacTMacc U BOJIOKOH"

O06o0011eHNEe U CUCTeMaTU3aIs
U3y4EHHOT'O MaTepuaia mo Teme
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero H3yYeHUs oOpa3oBaTeJibHbIE
padoThI padoTshI
pecypchbl
Atom. CocTaB aTOMHBIX S7ED. bubmorexa HOK
1 . 1 https://m.edsoo.ru/ff0d210c
XuMHuUecKui syieMeHT. M30Tombl 05.09.2023
https://resh.edu.ru/
CTpoeHHe IEKTPOHHBIX 000I0YCK bubmorexa LIOK
2 1 https://m.edsoo.ru/ff0d210c
aTOMOB, KBAHTOBBIC YHCIIa 06.09.2023 .
https://resh.edu.ru/
Knaccudukanus XuMuaeckux bubmmorexa [TOK
3 (s-. p-. - f- ) 1 07.09.2023 https://m.edsoo.ru/ff0d210c
SMEMEHTOB (-, P, €+, T-3leMEHTEI R https://resh.edu.ru/
Pacnipenenenue 31eKTpOHOB MO bubmorexa HOK
4 P ; P 1 19002093 itps://m.edsoo.rw/ff0d210c
ATOMHDBIM OpOHTAIAM o https://resh.edu.ru/
OJEeKTPOHHbIE KOH(PUTypallMi aTOMOB bubnnorexka [JOK
5 1 https://m. ru/ff0d21
BHCMCHT(')‘B B OCHOBHOM U 13.09.2023 ttps.//m edsoo.ru/ff0d210c
BO30YXIEHHOM COCTOSTHUH https://resh.edu.ru/
DNeKTPOHHbIE KOH(PUTYpaIui HOHOB bubmorexa [JOK
6 3 P P ’ 1 14.09.2023 https://m.edsoo.ru/ff0d210c
JEKTPOOTPHUIIATETHHOCTD .09. https://resh.edu.ru/
Ilepuoauueckuii 3aK0H U
[Tepuoanueckas cucteMa XUMHYECKUX bubmuoreka [IOK
7 .M. M 1 https://m. ru/ff0d21
3JIEMEHTOB /[ €HJIeJIEEBA, CBSI3b C 19.09.2023 ttps://m.edsoo.ru/ff0d210c

COBPEMEHHOM TEOpUEH CTPOEHUS
aTOMOB

https://resh.edu.ru/



https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHYECKHX 3JIEMCHTOB U 00pa3yeMbIX

bu6mmoreka [IOK

8 https://m.edsoo.ru/ff0d210c
MU TIPOCTHIX M CIIOKHBIX BEUIECTB 10 20.09.2023 https://resh.edu.ru/
rpynmnam u nepuojam
Cucremaru3zanus u 0000IIeHHE 3HAHUN
no teme "CtpoeHue aToma. bubnnoreka [HOK

9 [lepuoauueckuii 3aKOH U https://m.edsoo.ru/ff0d210c

21.09.2023
MepruouYecKasl CUCTEMa JIEMEHTOB https://resh.edu.ru/
J.M.Menneneena"
Bunsl xumMuueckoil cBsa3u. MexaHu3MEbl
. bubmuorexa [JOK
00pa3oBaHus KOBAJICHTHOM CBSI3H.
10 B 26.09.2023 https://m.edsoo.ru/ff0d210c
ONIOPOAHAL CBA3D- . o https://resh.edu.ru/
MexMoneKynspHble B3aUMOICHCTBHS
BanenTHOCTh 1 BaJ€HTHBIE
bu6nmoreka [JOK
BO3MOKHOCTH aTOMOB. CBSI3b

11 . 97.09.2023 https://m.edsoo.ru/ff0d210c
AJIIEKTPOHHOU CTPYKTYPBI MOJIEKYIT C UX .09. https://resh.edu.ru/
F€OMETPUUYECKUM CTPOEHUEM
[IpeacraBneHuss 0 KOMILUIEKCHBIX bubmorexa HOK

12 P e e 08002003 Mips://m.edsoo.ru/ff0d210c
coeHe - coc oMe P R https://resh.edu.ru/
BemectBa MosiekyasipHOTO U

bu6mmorexa [IOK
HEMOJIEKYJIIPHOTO CTpOeHHUsl. THrbl
13 . https://m.edsoo.ru/ff0d210c
KPUCTAUTHIECKUX PEIIETOK U CBONCTBA 03.10.2023 .
https://resh.edu.ru/
BEIIECTB
[loHsTHE O AUCTIEPCHBIX CUCTEMAX. bubnmuorexa [JOK
14 II //m. :
PEACTaBIEHUE O KOJUIOUIHBIX 04.10.2023 https://m.edsoo.ru/ff0d210c
pactBopax https://resh.edu.ru/

15 HctrnaHbIE paCTBOPBI: HACBIILEHHBIE U bubnuoreka [IOK

HEHACBIIICHHbIE, PACTBOPUMOCTD. 05.10.2023  https://m.edsoo.ru/ff0d210c



https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d210c

Kpucramnoruaparst

https://resh.edu.ru/

CriocoOBbl BBIPpaKCHUA KOHICHTpAaIuU

bu6mmoreka [IOK

16 https://m.edsoo.ru/ff0d210c
pacTBopoB 10.10.2023 https://resh.edu.ru/
Pemenue 3a1a4 ¢ HCIOJIb30BaHUEM

o bubmuoreka [JOK
MOHTUI "MaccoBasi A0

17 ) " on 11.10.2023 https://m.edsoo.ru/ff0d210c
paCTBOpeHHOF(?' BemiecTna', "MoyspHas 10. https://resh.edu.ru/
KOHIICHTPAIUs

bubmuorexa [JOK
Kiace a OMEHKJIaTypa

18 HpUKALUI 1 HOMCHKIATY 12 10.2023 https://m.edsoo.ru/ff0d210c
HEOPTraHWYECKUX BEIECTB 10. https://resh.edu.ru/

. bu6mmoreka [IOK
CucremaTtu3zanus u 00001IeHHEe 3HAHUN

19 17.10.2023 https://m.edsoo.ru/ff0d210c
1o Teme o https://resh.edu.ru/
KonTponbHnas pabora o remam
"Ctpoenue atoMa. [lepnoanueckuit

bu6nmoreka [JOK
3akoH H [lepuoanueckas cucrema

20 https://m.edsoo.ru/ff0d210c
XUMUYecKkux anemeHTos JI. . 18.10.2023

https://resh.edu.ru/
Menneneesa", "CrpoeHue BeniecTna.
Mmuoroo6pasue BemiecTs"
Knaccudukanus XuMHueCKuX peakuui
B HEOPraHWYECKOW U OPraHUYEeCKON

bubmuorexa [JOK
XUMHUU. 3aKOH COXpPaHEHUS MaCChI

21 ] 19.10.2023 https://m.edsoo.ru/ff0d210c
BEIIIECTB; 3aKOH COXpaHEHUS U 10. https://resh.edu.ru/
MpEeBpaIeHHs] SHEPTUU TIPU
XUMHYECKHUX PEaAKIIHSIX
TenoBbie 3¢ (HEKTH XUMUYECKUX bubnuorexa [IOK

22 . T AIm. .
peakuuii. Tepmoxumuueckue 24.10.2023 https://m.edsoo.ru/ff0d210c

yYpaBHEHUS

https://resh.edu.ru/
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Brluucnenus no ypaBHeHUAM

bu6mmoreka [IOK

23 XUMUYECKUX PEaKIuid 1 https://m.edsoo.ru/ff0d210c
25.10.2023 _
TEPMOXUMUYECKUM YPaBHEHHUSIM https://resh.edu.ru/
CKopoCTh XUMHUYECKOH peakiuu, e bu6mmoreka [IOK
24 3aBUCHMOCTH OT PA3JIMYHBIX (PaKTOPOB. https://m.edsoo.ru/ff0d210c
26.10.2023 _
Karanu3 u xatanuzatopsl https://resh.edu.ru/
bubmuorexa [JOK
25 ['omoreHHbI€ ¥ reTepOreHHbIC PEaKIun 07.11.2023 httpsE//m.edsoo.ru/ff0d210c
https://resh.edu.ru/
[TpakTrueckast pabota Ne 1 mo teme bubnuorexa [JOK
26 "BinsiHue pa3nudHbIX GaKTOpPOB HA https://m.edsoo.ru/ff0d210c
. 08.11.2023 _
CKOPOCTb XUMHUYECKOU peakuuu" https://resh.edu.ru/
O6parumbie 1 HEOOpATUMBIE PEAKIIUN bubmorexa [JOK
27 P p peaKin. https://m.edsoo.ru/ff0d210c
XHMHYECKOE paBHOBECHE 09.11.2023 .
https://resh.edu.ru/
[IpakTuueckas pabora Ne 2 o teme bubnuoreka [IOK
28 "Brnusiaue pa3nudHbIx GakToOpoB HA https://m.edsoo.ru/ff0d210c
14.11.2023
M0JIO’KEHNE XUMUYECKOTO paBHOBECHS" https://resh.edu.ru/
DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. bubnmnorexa [JOK
29 CuwibHBIE U CJ1a0bIe DJIEKTPOITUTHL. https://m.edsoo.ru/ff0d210c
15.11.2023
CreneHn nUCCOMan https://resh.edu.ru/
HNonnoe npoussenenue Boapl. Cpena bubnnorexka [HOK
30 BOJIHBIX pacTBOpPOB. BogopoiHbIit https://m.edsoo.ru/ff0d210c
16.11.2023
nokazatenb (pH) pactBopa https://resh.edu.ru/
I'mpponus cosnent. Peakuy, bubnnorexka [HOK
31 IIPOTEKAIOIINE B PaCTBOPAX 21.11.2023 httpsE//m.edsoo.ru/fdeZlOc
AIEKTPOIUTOB https://resh.edu.ru/
39 [TpakTuueckas padota Ne 3 o Teme bubnnoreka [HOK
"XHMHYECKHE PEAKLIUN B PACTBOPAX 22.11.2023  https://m.edsoo.ru/ff0d210c
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AJIEKTPOJIUTOB"

https://resh.edu.ru/

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bubmuoreka [JOK

33 peakuuu. BaxxHeWme oKUCIUTEN! U https://m.edsoo.ru/ff0d210c
23.11.2023 _
BOCCTAHOBUTEIHU https://resh.edu.ru/
MeTto[1 3IeKTPOHHOTO (3JIEKTOHHO- bubmorexa [JOK
34 P https://m.edsoo.ru/ff0d210c
HMOHHOT0) Oananca 28.11.2023 _
https://resh.edu.ru/
DJIEKTPOIN3 PACTBOPOB U PACILIIABOB bubmorera [JOK
35 P P P P 99.11.2023 https://m.edsoo.ru/ff0d210c
pettiects o https://resh.edu.ru/
bu6mmoreka [IOK
36 Pemenue 3aga4 pa3aM4yHbIX TUIIOB 30.11.2023 httpsE//m.edsoo.ru/ff0d210c
https://resh.edu.ru/
bu6mmoreka [IOK
37 Pewienne 3ana4d pa3snu4HbIX TUIIOB 05.12.2023 httpsi//m.edsoo.ru/ff0d210c
https://resh.edu.ru/
. bu6nmoreka [JOK
Cucremarusanus 1 0000IeHNEe 3HAHUN
38 " " 06.12.2023 https://m.edsoo.ru/ffod210c
10 TEMEC HUMHUYCCKUC pCaKIINH . . https://resh.edu.ru/
KontponbHas padoTa o Teme bubmotexa [JOK
39 " P P " 07.12.2023 https://m.edsoo.ru/ffod210c
HMITHECKHE peaKiii o https://resh.edu.ru/
[TonoxxeHne HeMeTalIoOB B
[Tepuoanueckoit cucreMe XMMHYECKUX bubmuoreka [IOK
40 sanemenToB /. 1. MenzaeneeBa u https://m.edsoo.ru/ff0d210c
12.12.2023 _
0COOEHHOCTH CTPOEHHS UX aTOMOB. https://resh.edu.ru/
du3nyecKue CBOWCTBAa HEMETAIIOB
41 AnnoTponusi HEeMETauIoB (Ha IpUMEpe bubnuorexa [JOK
KHCII0po/ia, cephl, hocdopa u 13.12.2023  https://m.edsoo.ru/ff0d210c
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yriaepoja)

https://resh.edu.ru/

Bopopon: nonyuenue, pusndeckue u

bu6mmoreka [IOK

42 . https://m.edsoo.ru/ff0d210c
XUMUYECKHE CBOUCTBA. [ uapuapl 14.12.2023 https://resh.edu.ru/
["asioreHsl: HaXOXKJICHUE B PUPOJIC, bubmuorexa [JOK

43 CIOCOOBI MOJTydeHHUsI, PU3NUECKHE U https://m.edsoo.ru/ff0d210c

. 19.12.2023 _
XUMHYECKUE CBOMCTBA https://resh.edu.ru/
lNanorenoBonoposl. Baxkueitme bubnnoreka [JOK

44 //m. :
KHUCJIOPOJCOAEPIKAIINE COCTMHEHUS 20.12.2023 https.//m edsoo0.ru/ff0d210c
rajioreHoB https://resh.edu.ru/
JlaGopaTopHble U TPOMBITIUICHHBIE
CIOCOOBI IIOJTyYEHUS TaJIOTEHOB bubmorexa HOK

45 ' https://m.edso0.ru/ff0d210c
[IpuMeHeHue rajoreHoB M X 21.12.2023 .

. https://resh.edu.ru/
COETMHEHU N
[IpakTuueckas pabora Ne 4. Pemenue bubnuoreka [IOK

4 /. .

6 AKCIIEPUMEHTAIIBHBIX 33a4 110 TEME 26.12.2023 https://m.edsoo.ru/ff0d210c
"T"anmorensr" https://resh.edu.ru/
Kucnopon: naboparopHeie u
N OMLIPmneHHHepcnofo&l TOJTyYCHUS bubmorexa [JOK

47 P - ’ https://m.edso0.ru/ff0d210c
(bu3HYecKre U XUMHUYECKHE CBOMCTBRA. 27.12.2023 .

https://resh.edu.ru/
O3oH. [IpuMeneHne KUCIopoaa u 030Ha
bubmuorexa [JOK

4 /. .

8 OKCHJTBI ¥ TIEPOKCH/TBI 98.12.2023 https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
bubmuorexa [JOK

4 P /. .

9 eIIeHHE 3a/1a9 PA3TUNIHBIX THIIOB 09.01.2024 https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/

50 Cepa: Hax0XJA€HUE B PUPOJIE, bubmuorexa [JOK
CHocoObl OTyYeHUs!, PUINYECKUE U 10.01.2024  https://m.edsoo.ru/ff0d210c
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XAUMHUYECKHE CBOUCTBA

https://resh.edu.ru/

bu6mmoreka [IOK

51 CepoBoaopo, cyab(puasl 11.01.2024 https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
Kucnopoacoaeprxarniue CoeTMHEHHS bubnmoreka [JOK
52 cepbl. OCOOEHHOCTH CBOWCTB CEpHOM 16.01.2024 https://m.edsoo.ru/ff0d210c
KHCJIOTBI https://resh.edu.ru/
[IpakTuueckast padora Ne 5. Pemenue bubnuoreka [IOK
53 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME https://m.edsoo.ru/ff0d210c
. 17.01.2024
"Cepa u e€ coequHenus" https://resh.edu.ru/
A30T: Hax0XKIEHHE B IPUPOJIE,
Prp bubmuorexa [JOK
CHOCOOBI OTyYeHHUS, PUIUICCKUE U
o4 . https://m.edsoo.ru/ff0d210c
XHUMHUYECKHE CBOMCTBA. AMMHAK, 18.01.2024
https://resh.edu.ru/
HUTPUIBI
Kucnoponconepkarue coeTuHEHHS bu6nmoreka [JOK
55 azoTta. OcoO0EHHOCTH CBOMCTB a30THOM 93.01.2024 https://m.edsoo.ru/ff0d210c
KHUCJIOTBI https://resh.edu.ru/
. bu6nmoreka [JOK
[IpumeHeHue a30Ta ¥ €ro COeTMHECHUH.
56 A 5 24.01.2024 https://m.edsoo.ru/ff0d210c
SOTHBIC YOOPEHIA R https://resh.edu.ru/
®docdop: HaxOXkIEHNE B IPUPOJIE,
dop PP Bu6mmorexa IJOK
CIocoObI ONMy4YeHUs!, PUINIECKUE U
57 . https://m.edsoo.ru/ff0d210c
XUMH4eckue cBoiictBa. dochuas u 25.01.2024 _
https://resh.edu.ru/
bochun
Oxcunst pocdopa, bubmmoreka [JOK
58 dochopconepxaniue kucaotel. Conu https://m.edsoo.ru/ff0d210c
. 30.01.2024
dbocdopHOIi KHCTOTHI https://resh.edu.ru/
59 [Tpumenenue dpocdopa u ero bubnnoreka [HOK
coenuHeHuil. DocopHbie y1oOpeHUs 31.01.2024  https://m.edsoo.ru/ff0d210c
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[IpaxTuueckas padora Ne 6. Pemenue

https://resh.edu.ru/
bu6mmoreka [IOK

60 AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME https://m.edsoo.ru/ff0d210c
01.02.2024 _
"Azot u pochop u ux coenuHeHU" https://resh.edu.ru/
VYraepona: HaX0XKIECHUE B IPUPOJIL,
annof OIIHbIE Mozln(pnxaugn'p bubmorexa [JOK
61 P . https://m.edso0.ru/ff0d210c
¢du3nUeckre 1 XUMHYECKHE CBOMCTBA, 06.02.2024 .
https://resh.edu.ru/
pUMEHEHHE
Oxkcua yrinepona(ll), oxcun bubnmnoreka [JOK
62 yraepona(lV), yronpHast kuciora u e€ 07.02.2024 https://m.edsoo.ru/ff0d210c
COJIH https://resh.edu.ru/
bubmuorexa [JOK
63 Pemenue 3aga4 pa3nM4yHbIX TUIIOB 08.02.2024 https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
KpeMHuuii: HaxoxaeHHe B IPUPOJE, bubnuoteka [JOK
64 CrocoObl NOTy4YeHUs, PU3UUECKUE U https://m.edsoo.ru/ff0d210c
. 13.02.2024 _
XAMHYECKHUE CBOMCTBA https://resh.edu.ru/
bu6mmoreka [IOK
O V),
65 kenn kpemin(|V), kpemtnenas https://m.edsoo.ru/ff0d210c
KUCJIOTAa, CHJTUKATEI 14.02.2024
https://resh.edu.ru/
[IpumeHeHne KpeMHUS U €To bubmuoreka [IOK
66 coequHeHni. CTEKII0, €ro MoJIydeHue, 15.02.2024 https://m.edsoo.ru/ff0d210c
BHUJIbI CTEKJIA https://resh.edu.ru/
bubmuorexa [JOK
67 Pemenue 3a1au pa3nu4HbIX TUIIOB 20.02.2024 httpsE//m.edsoo.ru/fdeZlOc
https://resh.edu.ru/
. bubmuoreka [JOK
68 CucreMmarusanus 1 0000IeHNE 3HAHUN ttos//m.edsoo.ru/ff0d210c
no teme "Hemeramisr" 21.02.2024 pS.YI. U

https://resh.edu.ru/
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KonTponbhas pabota no teme

bubmuorexa [JOK

69 "Hemerammer" 99 02.2024 httpsE//m.edsoo.ru/fdeZlOc
https://resh.edu.ru/
. bubmuorexa [JOK
AHanu3 pe3yinbTaToB KOHTPOJIBHON
70 5 5 7.02.2024 https://m.edsoo.ru/ff0d210c
PabOTRL, KOPPEKIHA OLIHOOK o https://resh.edu.ru/
[Tono>xeHre METaJIOB B
[leproauueckoii cucTeMe XMUMHUYECKUX bubnuorexa [IOK
71 asieMeHTOB. OCOOCHHOCTH CTPOCHUS https://m.edsoo.ru/ff0d210c
28.02.2024
AJIEKTPOHHBIX 000JIOYEK ATOMOB https://resh.edu.ru/
METaJUIOB
O6mue ¢puznueckue cBOiicTBa bubnuorexa [JOK
72 T AIm. .
MeTauioB. [IpuMeHeHne MeTaioB B 29.02.2024 https://m.edsoo.ru/ff0d210c
OBITY U TEXHHUKE https://resh.edu.ru/
CmuiaBsl MetasuioB. Kopposust bubmorexa HOK
73 - ROPP https://m.edsoo.ru/ff0d210c
METaJIIOB 05.03.2024 _
https://resh.edu.ru/
bu6mmoreka [IOK
74 P /. .
ELICHUE 3374 Pa3JINYHbIX TUIIOB 06.03.2024 https.//m edso0.ru/ff0d210c
https://resh.edu.ru/
DNEKTPOXUMHUYECKHUH Psii HallpsHKEHUN bubnuoreka [IOK
7 . /. .
5 MeTauioB. OOIIHe CIOCOOBI MOTYUYEHUS 07.03.2024 https://m.edsoo.ru/ff0d210c
METaJUIOB https://resh.edu.ru/
OO6mas xapaktepuctuka MmetayioB |A-
rpynnsl [leppoandeckoi cuctembl
pyH prox . bubnmnoreka [JOK
76 XUMHUYECKHX 3JIeMeHTOB. HaTpwii n httos://m.edsoo.ru/Ff0d210c
KaJIMii: IoJy4eHue, pusmaeckue u 12.03.2024 o '

XUMHUYCCKUEC CBOﬁCTBa, IIPUMCHCHHUEC
IMMPOCTHIX BCHICCTB U UX COCIMHEHUI

https://resh.edu.ru/
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Oo6mas xapakrepuctuka metamioB |1A-
rpynmnsl [lepuoandeckoi cuctembl
XUMHYECKHUX JIEMEHTOB. Maruuii u

bubmuorexa [JOK

7 . https://m.edso00.ru/ff0d210c
KaJIbITH: nonyqeuHI/Ie, buznvecKue u 13.03.2024 https://resh.edu.ru/
XUMHUYECKHE CBOICTBA, IPUMEHEHHE
IPOCTHIX BEIIECTB M UX COCTUHEHUI

N N bubmuorexa [JOK
JXKéctkocTh BOIBI M CITOCOOBI €&

78 14.03.2024 https://m.edsoo.ru/ff0d210c
yCTpanenus R https://resh.edu.ru/

.. bubnuorexa [JOK
AnoMuHUH: ony4yeHue, pusndeckue u

79 y https://m.edsoo.ru/ff0d210c
XUMUYECKHE CBOWCTBA, IPUMCHCHHE 19.03.2024 .

https://resh.edu.ru/
AmdoTepHbIe CBOICTBA OKCHA U
THJIPOKCUA ATFOMUHUS bubmorexa [JOK

80 P ’ 20.03.2024 https://m.edsoo.ru/ff0d210c
THJIPOKCOKOMITIIEKCHI aTFOMUHHSI, UX .03. https://resh.edu.ru/
pUMEHEeHHE

bu6nmoreka [JOK
81 P //m. .
CLICHUE 3a71a4 Pa3JINYHBIX TUIIOB 21.03.2024 https.//m edsoo.ru/ff0d210c
https://resh.edu.ru/
[Tpaktuyeckas padora Ne 7. Pemenue bubnnorexka [JOK
82 JKCIIEPUMEHTAIIBHBIX 3a/a4 10 TEME https://m.edsoo.ru/ff0d210c
02.04.2024 _
"Meraisl rnaBHbIX noarpymm"” https://resh.edu.ru/
OO01mast XxapaKTepHUCTHKA METAIIJIOB
no6ouHbIX noarpymi (b-rpymm) bubmiorexa HOK
83 . https://m.edsoo.ru/ff0d210c
[leproauueckoii CUCTEMBI XUMUUYECKUX 03.04.2024 _
https://resh.edu.ru/
HIIEMEHTOB
®dusndecKkue 1 XUMUIECKUE CBOMCTBA bubnmnoreka [JOK
4 7 /Im. .
8 XpOMa U €T0 COCIMHEHUH, uX 04.04.2024 https://m.edsoo.ru/ff0d210c

IIPUMEHEHHUE

https://resh.edu.ru/
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Baxwuelime coelMHEHNS] MapraHia.

bu6mmoreka [IOK

85 [Tepmanranat Kaaus, ero https://m.edsoo.ru/ff0d210c
. 09.04.2024 _
OKHCJIMTEIbHBIE CBOMCTBA https://resh.edu.ru/
duznyecKkrue 1 XMuMUIECKHEe CBOMCTBA bubnuorexa [JOK
86 xKenesa u ero coequHenuit. [lomyduenue https://m.edsoo.ru/ff0d210c
10.04.2024 _
Y IPUMEHCHHUE CILIABOB JKee3a https://resh.edu.ru/
du3nyecKne 1 XMMUYECKUEe CBOMCTBA bubnuorexa [JOK
87 MeOU U €€ COeqUHEHNN, NX 11.04.2024 https://m.edsoo.ru/ff0d210c
IIPUMEHEHHE https://resh.edu.ru/
Ou3nyecKkue 1 XUMUIECKHE CBONCTBA
WHKA U €r0 COeAMHEHUH, NX bubmorexa HOK
88 B r A ’ 16.04.2024 https://m.edsoo.ru/ff0d210c
npuMeHeHue. [ uapoKCOKOMILIEKChHI .04. https://resh.edu.ru/
[UHKA
[Tpaktuyeckas padora Ne 8. Pemenue bubnnoreka [JOK
89 JKCIEPUMEHTAJIBHBIX 3a7a4 110 TEME https://m.edsoo.ru/ff0d210c
17.04.2024 _
"MeTtauibl HOOOYHBIX nOArpymn” https://resh.edu.ru/
bu6mmoreka [IOK
90 Pemenue 3a1a4 pa3nuyHBIX THIIOB 18.04.2024 https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
O00011eHNEe U CUCTEMATU3ALMS bubmuorexa [JOK
91 M3YYEHHOT0 MaTepuaa o TeMe 93.04.2024 https://m.edsoo.ru/ff0d210c
"Meramisr" https://resh.edu.ru/
KoHnTtponbhas pabota mo teme bubmorexa [IOK
92 P p https://m.edsoo.ru/ff0d210c
"Mertaybr" 24.04.2024 _
https://resh.edu.ru/
AHanm3 pe3yabTaTOB KOHTPOJIBHOM bubmorexa LOK
93 5 pesy 6p 25.04.2024 https://m.edsoo.ru/ff0d210c
PabOTBI, KOPPEKIUA OIIHDOK T https://resh.edu.ru/
9 Ponp xuMum B obecnieueHun bu6mmoreka [IOK
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YCTOWYMBOIO Pa3BUTHSI YSIOBEUCCTBA. 30.04.2024  https://m.edsoo.ru/ff0d210c
[ToHATHE O HAYYHBIX METOAAX https:/resh.edu.ru/
WCCJICIOBAHMS BEIICCTB
HaydHble IpUHIUIIBI OpraHU3auH
xm};qecxofo I OI/ISBOECTBa bubmorexa [JOK
95 - P 5 ' 01.05.2024 https://m.edso0.ru/ff0d210c
pOMBfLHHeHHBIe CHOCOOBI TIOTyYSHUS .05. https://resh.edu.ru/
BOKHEUIIINX BEIIECTB
XUMHYECKOE 3arps3HEHNE bubnnoreka [JOK
96 OKPYKAIOIICH CPEJIbI H €ro 02.05.2024 https://m.edsoo.ru/ff0d210c
IIOCJIEICTBUS https://resh.edu.ru/
bubmuorexa [JOK
XWUMHS U 310pPOBbE YEIOBEKA.
97 1 07.05.2024 https://m.edsoo.ru/ff0d210c
CRAPCTBCHHPIC CPEACTBA o https://resh.edu.ru/
bu6nmoreka [JOK
Xumus mumu. Ponb XxuMun B
98 . https://m.edsoo.ru/ff0d210c
oOecreuyeHUH MUIIEBON 0€30MacHOCTH 08.05.2024 _
https://resh.edu.ru/
Kocmernueckue u napdromepHbie bubmorexa HOK
99 B P P 09.05.2024 https://m.edsoo.ru/ff0d210c
cpencTBa. beitoBas xumus .05. https://resh.edu.ru/
XuMus B cTpouTesbeTBe. BaxHeimume bubnuoreka [IOK
1 //m. .
00 CTPOUTEIIbHBIC U KOHCTPYKITMOHHBIE 14.05.2024 https://m.edsoo.ru/ff0d210c
MaTepUaJIbl https://resh.edu.ru/
XUMUS B CETCKOM XO3SMCTBE. bu6mmorexa [IOK
101 Oprannyeckue 1 MUHEPAIbHbBIE 15.05.2024 https://m.edsoo.ru/ff0d210c
yaoOpeHust https://resh.edu.ru/
. bubmuorexa [JOK
102 CucreMmarusanys 1 0000IeHNEe 3HAHUN httos://m.edsoo ru/f0d210¢
o Teme 16.05.2024 . Do L8C800.

https://resh.edu.ru/
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OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOT'PAMME






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

» Xumus, 11 knacce/ I'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A., JIEBkuH
A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemienue

» Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., Jlpo3nos A.A., Jlyaun B.B.;
nox peaaknueit Jlyannaa B.B., O01mecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
«JIPODA»; AkninonepHoe obmectBo «M3narenscTBo «IIpocBemienne»
MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHE
OBPA3OBATEJIBHOTI'O ITPOLECCA

YYEBHOE OBOPY/IOBAHUE

Tabmuua «Ilepuoanyeckas cucreMa XUMUYECKHUX JIEMEHTOB »

Tabnuna «PacTBOpUMOCTD COJIEH, KUCJIOT U OCHOBAHUM B BOJAEH

Tabnuna «JEeKTPOXUMUUYECKUHN Psijl HANIPSKEHUM METAIIIOB)

OcHoBbI xuMHUueckux 3HaHui. [IpaBuna mpoBeneHus 1a00paTOPHBIX padoT

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumust Merogudeckoe nocooue —
yrayOneHHbIi ypoBeHb» - M.: IIpoda 2022 rog.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O011ast XuMus B TECTaX, 3aa4ax,
ynpaxknenusix. 11 xkmace» — M.: Jlpoda, 2023 rog.

3. O.C.T'abpuensn, [1.H.bepeskun, A.A.Vurakosa «Xumus 11 kacc:

KoHTposbHbIe 1 poBepoUHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 T.



4. O.C.I'abpuensn, [1.B.Pemeros, N.I'.OctpoymoBa «3agaun 1Mo XuMuu u
crocoObl ux pemeHus» - M.: «/Ipoday, 2021roz.

5. M.A.Pa6osa, V.}O.Hesckas, P.B.JIuako «Tectsl mo xumuu 11 xitace», - M.:
Ox3ameH, 2019r.

6. O.C.I'abpuensn, N.I".ocTpoyMOB « XUMUYECKUM IKCIIEPUMEHT B 1iKose 11
Kkiacey; - M.: llpoda. — 2019 rog.
HU®POBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET

Poccuiickas anektponHas 1mkosa. https://resh.edu.ru/

«Cupuyc. Onnaitny . https://edu.sirius.online

Oprannueckast XUMHsL: JIEKTPOHHBIN YUEOHUK JJII CPEAHEH IIKOJIBI.
http://chem.rusolymp.ru

Enunas kosuexuus L{OP: IIpeamernast koJutekuus «Xumush».

http://him.1september.ru






