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HOACHUTEJBHASA 3AIINCKA
PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenomgaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
®enepanuu Ha niepuoa 10 2025 rona» (Pacnopsikenue 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, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUS OOy4YeHUsI B OpraHu3alusax NpodeccuoHaIbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.
B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJpOOHYI0  MHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3yNbTaToB OOyYeHUS M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:
¢ UHPOPMAIMOHHO-METOJMYECKAs], peajau3alusi KOTOpoill oOecneuyunBaer
MOJIyYeHHE TIPEJICTaBICHUS O IIENAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00YyJarONTUXCs CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;
® OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
ONpeJeNieHre: MNPUHILIMIIOB CTPYKTYpUPOBAHUS W TOCIIEN0BATEIbHOCTU
U3y4YeHUs y4eOHOro maTepualia, KOJIMYECTBEHHbIX M KAaYECTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0M0B K (DOPMUPOBAHHIO COJEPHKATEILHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX ITOCTIKCHHM OOydYaroImuxcs B
paMKax HTOroBOM arrectauud B (OpME €IMHOT0 TOCYJapCTBEHHOTO
HK3aMeHa M0 XUMUHU.

[Iporpamma asis yriyOaEHHOTO U3YUEHUS XUMUH:



® YCTaHABJIMBACT MHBAPUAHTHOE IMPEAMETHOE COJEp)KaHUE, 00s3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpUBaeT
pacnpenesneHue M CTPYKTYPHUPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e 1aéT MPUMEPHOE paclpejeeHue Yy4eOHOro BpPEMEHH, PEKOMEH]IyeMOro
JUISl UBYUYEHHUSI OTJEIBbHBIX TEM;

® [IpeasiaracT MPUMEPHYIO TIOCIEJOBATEIBHOCTh HU3YYEHHUS Y4eOHOro
Marepuajia ¢ y4ETOM JIOTUKU MOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e aéT METOOUYECKYI0 MHTEPHPETALHNIO LIeJIel U 3a7a4 U3y4YeHHUsl MIpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKke € Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUNA  OOydYarolmerocs IO OCBOCHHIO
COJIEp KaHUs IIPEeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XMUMHH IMPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s13aTenbHON (MHBApUAHTHOM) COCTAaBIISIOUICH coliepikaHusl yueOHOro mpeaMmera
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBJISIONIEH,
KOTOpasi JOJDKHA ONPEIEHATHCS B COOTBETCTBUM C HAIPABICHHEM KOHKPETHOIO
npoduiis 00yyeHusl.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnoJiokeHusmMu PIOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTeME
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeIHEro oobmero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJEHHOIO U3Y4YEHHUS HanpaBieH Ha pealn3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHMs B paMKaxX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCHUIUIMH B By3aX M OpPraHU3ALMIX CPETHET0 MpodecCHOHANIbHOIO
oOpa3zoBanus. B 93Toli cBs3M wm3yueHue mpeameTa «XUMHUS» OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue W yriayOJeHue TEeOpeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOyueHus1, B TOM YHCIIE C IEPCIEKTUBON MOCIEAYIOUIETr0 MOTYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusx npodeccuonanbHoro oopasoanus. Hapsmay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTENbHOM MPOTpaMMbl CpeAHEro oOIIero o0pa3oBaHUS
U3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO Pa3BUTHUS OOydaroumxcs, Ha (OpMHUPOBAHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnstomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIIIYOJIEHHOTO M3Y4ECHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznuuugax 0a30BOro M yriryOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONPENEIEHHOE TEOPETUYECKOE JIONOJHEHHE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COCAMHEHHUN Ha OCHOBE PACIIMPEHUS U YIIIyOJeHUS
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe C TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUN ynenseTca 0co00e BHUMAHUE BONIPOcaM 00 3JEKTPOHHBIX 3P QeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHMH K oOmel 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 IMpeAMeTa B JAaHHOM Cllydae akIeHT OyneT cielaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATETBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BELIECTB CIIy)KaT OCHOBOM I WU3y4EeHUs
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU W3y4eHHE MpenMera «XUMHs» Ha yriyOJE€HHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero obiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhI. Pemienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmupoBaHHe NPEICTABICHUNA: O MAaTEpUATIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAyled poid B 0OecredyeHHH
YCTOMYMBOTO  pa3BUTHUSI  YEJIOBEUECTBA: B  pEIIEHUH  Mpo0seM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHus, B (HOpMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TaKXKe 3KOJOTUYECKH
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON CpeIe;

® OCBOGHME CHCTEMBbl 3HAHUM, JIKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTAIbHBIX
IIOHATUM, 3aKOHOB U TEOPUM XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAaHUs XMUMHUYECKUX PEAKLHU, O



XUMUYECKOM PAaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mINX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (dopmupoBaHme y O0yJaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHWHN JUIsI OOBSICHECHHUS
KJIFOUEBBIX HMJIEM U TPOOJEM COBPEMEHHOW XUMUU, IJisi OOBACHEHHS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIIUX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO perIeHus Mpo0JIeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaIKM3a U OIICHKHU C MO3UIIMKA SKOJIOTHYECKONW 0€30MaCHOCTH TIOCICACTBUN
OBITOBOM M MPOU3BOACTBEHHON JI€ATEILHOCTH YEIOBEKa, CBA3AHHOM C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  MEepepadOTKOM
BEIIECTB;

o yrayOJeHWe TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HaHWUS,
HEOOXOMUMBIX JUIsI TIPUOOPETEHUS YMEHUW OPUEHTHUPOBATHCS B MHUPE
BCIIECTB M OOBSICHCHUS XUMHUYCCKHUX SIBICHHM, WMEIOIMNX MECTO B
IPUPOJIE, B MPAKTUUYECKON IEATEIbHOCTH U MIOBCETHEBHOM KU3HH.

B mnmane peanuzanuu mepBOOUYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIINX
(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIero o0pa3oBaHUs MPU U3YUYCHUHU
npeaMeTa «XUMHS» Ha  yIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKE TN U 3a7a9H, KaK:

® BOCIUTaHUE YOEKIEHHOCTH B I[I03HABAEMOCTH SIBJICHUN TPHUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B O0OJIACTU TEOPETHUECKUX U
MPUKIAAHBIX HMCCIIEIOBAHUNM B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

® pa3BUTHE MOTHUBAIMM K OOYYEHHIO W TIO3HAHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIO W  CaMOBOCIHMTAaHWIO  HAa  OCHOBE  YCBOCHHUSA
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

® pa3BHUTHE MMO3HABATEIIbHBIX UHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaronuxcsi, (GOpPMHPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOIICHUSI K CamMo0Opa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHIO Kak
YCJIOBHUIO YCHIENTHOM Mpo(dheCCHOHATBHON U OO0LIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HWU;

e (opmMupoBaHHE YMEHUW W HABBIKOB Pa3yMHOI'O MPHUPOIOTOIL30BAHMS,
pPa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHUE OIbITA OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN IEITESIbHOCTH.

OO01Iee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJIT M3YYCHHUS XUMHH Ha yTiTyOJeHHOM
YpOBHE CpeaHero obmiero oopasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMHUH.

[IpenMer W 3HAaYECHHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHECHUI.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OPraHUYECKUX COCAMHEHMSX. Tumbl THOpPHAM3ALMA AaTOMHBIX —OpOUTasei
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBINA U JIOHOPHO-
aKuenTopHblid). Tumbl mHepeKkphIBaHUS aTOMHBIX OpOWTalel, G- U T-CBSA3M.
OnuHapHasi, ABOMHAasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O cBOOOAHOM paaukane, Hykiaeopuie u
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MoneKkysipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CtpykTypHble (GOpMyNbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Bunabl W30MEpUHM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHbIE A3P(PEKTH B MOJEKYJaX OpraHUYECKUX COCTUHEHUM (MHIYKTHUBHBIHI
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kinaccupukaMu oOpraHuyeckux BeriecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coenuHennii (IUPAC) m TpuBmandbHBIC Ha3BaHUSA
OTJEIbHBIX IIPEICTABUTEIICH.

OcobeHHocTy M Kiaccu(UKAIMs OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKOW XUMUH.

OKCIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BELIECTB M MX NPEBPALICHUN:
O3HAKOMJIEHHUE C O00pa3laMy OpPraHUYeCKHX BEIIECTB M MarepuajaMd Ha HUX
OCHOBE, OMNBITHl [0 MPEBPALIECHUIO OPTraHWYECKHUX BEIIECTB IPU HArpPEBAHHUH
(mnaBieHue, OOYyrIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpTraHUYECKUX BEILIECTB.

YraeBoaopoasl.

Ankanpl. ['omonornueckuil ps ankaHoB, oOmast hopmysa, HOMEHKIIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYIN AIKaHOB, SP -
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBOHCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNETUAPUPOBAHUs, IUKIN3ALUHN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasinenne o
MEXaHHU3ME PEAKIUI PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUYECKHUX CBONCTB MalbIX (LUKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOTeKCaH) HUKIoankaHoB. CrocoObl MOMyuyeHus u
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTaineil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOWHOM CBA3M, NOJUMeEpU3aund U okucieHus. [IpaBmiio MapKOBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymynuposanmvie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHS Y XUMUYECKUX CBOWCTB
conpsbk€HHbIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepuszanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKMHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneil yriepoga. Ou3nyeckue CBOMCTBA AJIKHUHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpHU3alnn, OKUCcIeHNs. KUCI0THBIE CBOKCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKIIMK 3aMelIeHUsI B O€H30JbHOM KOJIbIE U
YIJIEBOJOPOJHOM pPaJuKalle, PEAaKUWHU NPUCOECIUHEHUS, OKUCIECHUE T'OMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib u npoayKTsl ero nepepadbotku. CrnocoOsl nepepaboTku HePTH:



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

['eHeTHyecKkas CBSI3b MEXKY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJIOPOJOB. Peakiuu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNI0OPTaHUYECKUX COCTMHECHUSIX. Hcnons3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
n3yueHue (PU3MYECKUX CBOMCTB YTJIEBOJIOPOJOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEILECTBAX, IOJYYECHHE OHTUJIEHA WU
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 CcOUPTHl. CTpoeHUE MOJIEKYN (HAa MpUMEpPE
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKIMM 3aMEIIeHUs, JAeTrujipaTalud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie rupbl, HOMEHKIaTypa U u3oMmepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJICHIVIMKOAb W riaulepuH. dusnueckue u
XUMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMH, KayeCTBEHHAas peakiMs Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HyKIeO(QUILHOTO 3aMEIICHMUS.
JlefictBue Ha opraHu3Mm denoBeka. CrnocoObl TONyYeHHS U TMPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOTrO spa. duszmdeckue cBoicTBa PeHona. OCOOCHHOCTH XUMHYECKUX



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

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJerujioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha aJIbJIECTUIBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBA3M MEXIy
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIJIOT — CJOXKHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JUHONeH08as KUCIOThl. CrIOCOOBI OTyYEHUsl U PUMEHEHNE KapOOHOBBIX KUCIIOT.

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

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

Mp114 KaK CONTM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBHE.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuIpl: TJIOKO3a, (pYyKTO3a, rajgakro3a, pubdo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA M HaxoxAeHHE B npupoje. PoTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynim, CIOUPTOBOE W MOJOYHOKUCTIOEe OpoxeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpoOMOJEKyJl Kpaxmala, TJIMKOTeHa U
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJECHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHUPTAa JAUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ Tunpokcuaom menu(ll), Bzaumoneiicteue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMHHBI — OpraHMYECKue MPOU3BOJHBIE aMmMuaka. Kiiaccudukanus aMuHOB:
anidaTuyeckue W apoMaTUYECKUe; IEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHCTBUE TEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHWIIMH — TIPEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHa. B3auMHoe BIUsSHUE TpyII aTOMOB B MOJEKyJe aHuiauHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakiuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] UM NpUMEHEHHe anvdarnueckux aMuHOB. llonydeHue aHWIUHA U3
HUTPOOEH30Ia.

AmunOkucoTel. HomenknaTypa u nuzoMepusi. OTaenpHble IPEICTaBUTENN O
AMUHOKHCJIOT:  TJIMUMH, aJaHuH. @U3NyYeckue CBOMCTBA  AMHHOKHUCIIOT.
XWMHUYECKME CBOMCTBAa AMHMHOKHCIOT KaKk aM(OTEpHbIX OpPraHHMYECKHX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

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

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
pacTBOpeHHE O€NKOB B BOJE, JAeHATypalusi O€JKOB NPH HArpeBaHHUM, I[BETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A3oTcolepkalllue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEJUHEHHN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJidTUICHTEpePTasar). Y THin3aius u nepepadoTka riacThkKa.

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

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

[Tonumepsl CIEIUAIBHOTO Ha3HA4YCHUS (Teduion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

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

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (POPMYJIBI  OpPraHWYECKOro COEIMHEHUs Mo Macce (00BEMY)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIU CIOCOOOB
MOJYYEHHUSI, OMpPENECICHUE AOJIM BBIXOJIa MPOAYKTAa PEAKIHUH OT TEOPETHUUYECKU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

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

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJIu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUEe, H3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

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

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTepOTPO(HBIA TUIl MHUTAHHS, OpPOKEHHE,



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

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

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

11 KIIACC

OBIIAA U HEOPTAHUYECKAA XUMUA
Teopernyeckne 0CHOBBI XUMHUH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAaHTOBBIE YHUCIA. DHEPreTHUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukanus XuMU4eCKuX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DJNEeKTpOHHbIE KOHPUTYPALIUM aTOMOB 3JIEMEHTOB [IEPBOr0O—YETBEPTOIO MEPUOIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, 3JIEKTPOHHbIE KOH(UIYypallMH HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBs3b NEPUOIUUECKOTO 3aKOoHA U llepronnyueckoil cucTeMbl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOCHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU
IMPOCTBIX M CJHOXHBIX BEIIECTB [0 TIpynnaM M IepuoAaM. 3HA4YEHUe
nepuoanueckoro 3akona /[.M. Meneneesa.

XuUMHYECKass CBSI3b. BHAbBI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTUsl U JJIMHA CBSI3U. [0NsIpHOCTD, HATPABIEHHOCTD U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BonoponHas CBA3b.
MexmoneKyIsspHbIe B3aUMOJCUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpPBI MOJIEKYJI C UX F'€OMETPUUECKUM CTPOEHUEM (Ha MPUMEPE COEAMHEHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE 0 KOOPJAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIDHOTO — CTPOEHHUA.  [HUIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccoBasi J0JIsI BELIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpauus. HaceleHnnusie u
HEHACBILLEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucrannoruaparsl.



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

Knaccudukanus XuMUYeCKUX peakluii B HEOPTraHMUECKONH U OpraHUYeCcKOM
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U reTepOoreHHble peakuuu. Katanus u katanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakini. XumMudeckoe paBHoBecue. Koncranra
XUMHYECKOT0 paBHOBeCHUS. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuu. [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 OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB U X IMPEBpaIlCHUIM:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKOW PEAKIMU U TOJIOKEHUE XUMUUYECKOTO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOINHUSI HEMETAIOB (Ha MpUMEpPE KUCIOpOAa, CEPhI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. [ amoreHoBoAOpoObl. BaxkHeue KUCIOPOACOACpIKAIIIE
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoga. Ouznyeckrue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHUE KHCIOpOAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoicTBa. CepoBogopona, cynbduasl. Oxcupn cepoi(lV), oxcun
ceprl(V1). CepHucrtas u cepHasi KUCIOTHI U UX coyid. OCOOEHHOCTH CBOICTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMenenue a3ora
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xummudeckue cpoiictBa. Dochunpl u pochun. Oxcuasl dochopa, ochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHWE B Npupoje. AJUIOTPOINHBIE  MOJIU(UKAIIH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kuciota u e
COJIM. AKTUBUPOBAHHBIA yroyb, ancopOuus. DymnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Okcun kpemuwusi(1V), kpemMHHEBash KHUCIIOTA, CUJIHKATHI.
[IpumeHeHue kpeMHus U ero coeaAnHeHuil. CTeKI10, €ero NoJy4eHne, BUbI CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PsAll  HampspkeHud  MetauioB.  OOIue  crnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dieMeHToB. Hartpuii u kanuii: mnomydeHue, ¢QuU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMUYECKHE CBOMCTBA, INPUMEHEHHE NPOCTBIX BEIIECTB M HX COCIUHEHUMU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILUIEKCHI aTFOMUHHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX mnoarpynn (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 MapraHiia M €ro COeAUHEHUH.
Baxnetimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKMCIUTENbHbIE CBOMCTBA.

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

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

[Muuk: momydyeHue, (U3MUECKUE U XHUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
M3yueHHe OoOpasloB HEMETAJIOB, FOpeHue cephl, gocdopa, xKeneza, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKLMU Ha HEOPraHUYECKHE aHUOHbI, KATUOH BOJOPOJIa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOArPYNID», «MeTamibl HOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIKITBI OpraHU3alMi XUMHYECKOT0 TPOU3BOACTBA. IIpoMBIIIIEeHHbBIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Pounb xumuu B 006ecrieyeHuH HEPreTHIecKor Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XHUMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC M00aBKU. Poilb XuMum B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckue u mapdromepubie cpenactBa. boitoBas xumus. [IpaBuna
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

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

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

Pacuérnrie 3ana4n.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYacCTBYIOIIMX B PEAKIMU BEIICCTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJH M MOJISIPHOUN
KOHIICHTPAIIMM BEIIECTBA B PAacCTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpraHudeckol XuMuu B 11 Kiacce oCyllecTBISETCS Yepe3 MCIOIb30BAaHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
HM3MEpPEHHE, IKCIIEPUMEHT, MO/I€J1b, MOJICTIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKre BeTUYUHBI, CAMHUIIBI U3BMEPEHUS, CKOPOCTh, YHEPTHsI, Macca.

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

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJIE3HBIC UCKOIAaeMbI€, TOILIURO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIUICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCcTBHM ¢ CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIhTATOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOYyYaIONIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOOIPENEIICHUIO; HATMYHEe MOTHBAIIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIWYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HECHHbIC TITaHBbI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpPakaroT
c(OpPMHPOBAHHOCTh OIBITA ITO3HABATEIHLHON M TMPAKTHYCCKOW EATCIHLHOCTH
00yJaroluxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M TMPAKTUYECKOW JEATEIHLHOCTH
oOyyaromuxcsi B MPOIEcce pean3aluu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YYaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOMOPSJIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpPMax U TIpaBUaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH TMPU CO3JIaHHUH
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIM3E PA3IUYHBIX BUIOB YUCOHON ACATCIBHOCTH;

2) NaTPUOTUYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YECTBCHHON XMMUH;

YBOXEHHUS K TPOIECCY TBOPUECTBA B OOJACTH TEOPHUH U TMPAKTUYECKOTO
MPWIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;



MHTEpeca M [O3HABaTEIbHBIX MOTHUBOB B IIOJYYEHHU W MOCIEIYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUsS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

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

4) 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 TPYJAOBOM JAEATEIBHOCTH;

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

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

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

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

MHTEepeca K MPAKTUUECKOMY M3YYEHHIO MPOPECCHl pa3IMdHOro pojaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyayiied MpoPecCuu W peann3alud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

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

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



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

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

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

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

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3JaHUM HOBOW 0a3bl MaTepUATbHOM KYyJIbTYpbl, B PEIICHUH TI00aJIbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUSA CYIIHOCTU METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOLIUXCA JaHHBIX C IEJIbI0 MOJYyYEeHUS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

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

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



METAINIPEIMETHBIE PE3YJIBTATbBI

MeramnpeamMeTHble pe3ysbTaThl OCBOSHHUS MPOTpaMMbl IO XUMHH Ha YpOBHE
cpeaHero o0Iero o0pa3oBaHus BKIIOYAIOT:

3HaYyuMble A1 (OPMHUPOBAHHA  MHUPOBO33pEHHUS  OOy4aroumxcs
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) OOUICHAYYHbIE TOHATHUS, OTPasKaoIIne
[IEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHenu(UKy METOIOB IIO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SBICHHE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yHHUBEpCaJbHbIe y4eOHBbIC NEUCTBUsA (MTO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH M COITMATIBHOM KOMIETEHIIMN 00y4YaroInXCs;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAJIbHBIE YYCOHBIC
JICCTBYS B IO3HABATEIILHOM U COLMAIIBHOM MPAKTHKE.

MeranpegMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMHU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOrHYecKUe AeHCTBHUSA:

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

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

WCIOJIb30BaTh MPU OCBOCHUW 3HAHUN MPUEMBI JIOTMYECKOTO MBIILUICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS 1JII OOBSICHEHUs OTIAEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KJIAaCCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIFOUECHUS,

MIPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN



3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKOU
peaKknuu — TPHU PEHICHUU YYCOHBIX IMO3HABATEIBHBIX M TMPAKTHUYCCKUX 3aJ1ad,
MIPUMEHSTh Ha3BaHHBIC MOJCIIbHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJICTh OCHOBAaMH METOJIOB HAyYHOTO TMO3HAHUS BEIIECTB M XUMHUYCCKUX
peaKkuuu;

bopMyIMpOBAaThH 1IENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh IOCTABIICHHBIE
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HaBBIKAMH CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W TPOBEACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbrar, (HhopMyInpoBaTh
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTABJISITh OOOCHOBAHHBIM OTYET O MPOJEIAHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JESATEIbHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB pEHICHUS] MPaKTUYECKUX 3a/lay, NPUMEHEHHUIO pPa3TuYHbIX
METO/IOB TIO3HAHU.

3) pabora ¢ uHpopmaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpManuu (HAYy4HO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MIPE/ICTABIICHNUS, KPUTHUICCKU OIICHUBATh e JOCTOBEPHOCTH u
HEMPOTUBOPEYHBOCTH;

bopMyIMpOBaTh 3aMPOCHl U MPUMEHSTH PA3THYHBIE METOJbI MPU TOUCKE U
orbope wmHbOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEIEIIEHHOTO TUIIA;

pUOOpETaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTIOMCKOBBIX CHCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANBbHYIO  (QOpMy  TIpEICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCTIONb30BaTh HAYYHBIA S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
XUMUYECKON uH(pOpMaIMell: NPUMEHATh MEXIpeAMETHbIe ((Dusuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'TIAAHOCTH.



KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:

3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOﬁ TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, (1)0pMy.]'II/Ip0BaTI> CBOU IIPCHJIOKCHUA
OTHOCHUTCIIbHO BBIITOJIHCHUA Hpe,ZIHO)i(GHHOﬁ 3aJa4H,

BBICTYIIaTh C MPE3CHTAIMEN PE3yJIbTATOB MO3HABATENIbHON EATENBHOCTH,
MOJYYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMU TP BBIITOTHEHUN
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HUCCIEAOBAaHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaju3allii y4eOHOro MPOeKTa, U (HOPMyIHPOBATH BHIBOIbBI
10 PE3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUN B
X0J1e 00CYX/IeHHsI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

CaMOCTOATENbHO IUJIAHUPOBATh M OCYILIECTBISATH CBOI I103HABATEIbHYIO
NesATEIbHOCTh, Ompenensis €€ Leaud M 3aJauyd, KOHTPOJIMPOBaTh M MO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMblii  aJIrOpUTM JCUCTBUN TpHU
BBITIOJIHEHUM YYEOHBIX U HCCIEAOBATENbCKUX 3aja4, BbIOMpaTh Hauboliee
b dEeKTUBHBIN CcrMOCO0 MX pemieHus ¢ y4ETOM TOJy4YeHHUs] HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYLIECTBIISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHAIW3a MU
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl IO XUMUU Ha yriyOJIEéHHOM
YPOBHE Ha YPOBHE CPEIHEro O0IIero oO0pa3oBaHMs BKIIOYAIOT CHELM(PUUECKHE
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JE€HCTBUN
[0 OCBOEHHIO, MHTEPHPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
[0 TMOJY4YEHHIO HOBOT'O 3HAHHS M MPUMEHEHUIO 3HAHUW B Pa3IUYHBIX Y4EOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsAX, CBI3aHHBIX C XUMUEH. B
pOTpaMME II0 XUMHUHM TPEAMETHBIE PE3YJIbTAThl MPEICTABICHBI MO TOJAaM
W3YUYCHHUS.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHS»
OTPaXKAIOT:

c(hOpMHUPOBAHHOCTh NPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO



pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
NUIIEBOI 0€30MaCHOCTH, B Pa3BUTUM MEAULMHBI, CO3JaHUM HOBBIX MaTEPHAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn PalMOHAIEHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIBTYpHI
YeJl0OBEKa, a TakKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM CPENE;

BJIAJCHUE  CHUCTEMOM  XMMUYECKMX  3HAaHHM, KOTOpas  BKJIIOYAET:
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, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHUYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHbBIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJIOTH, YIIEBOAOPOJBI,
KHCIIOPOJ- M a30TCOJAEpKAIlME OPraHWYECKUE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopusi CTPOCHHUS OpPraHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEBpalICHUS BHEPrUM TMpPU XUMUYECKHUX pEAKLUHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUsSI IPUYUHHOCTH U CUCTEMHOCTH XMMHMYECKHUX SBJICHHI; MPEICTABICHUS
O MEXaHU3Max XWMHUYECKHMX pEaKLUi, TEPMOJMHAMHYECKHMX M KHUHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJICKYJIaX (MHAYKTUBHBIA U Me30MepHbIN 3 dekThl, opueHTanTsl | u Il pona);
(aKTOJOTMYECKHE CBEJCHHSI O CBOWMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NESATENIbBHOCTH ~ 4YeJIOBeKa, OOIMX  HAay4HbIX  NPHUHLMIAX  XUMHUYECKOIrO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, TEPEPAOOTKU HEPTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHIM,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHSTHS MPU
OMMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCITOJIb30BaTh XUMUYECKYI0O CUMBOJIMKY JJII COCTABJICHUS MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUHA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  IMOCPEICTBOM  COCTABJICHMS



AIIEKTPOHHOTO ©OajaHca JTUX pPEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUIA;

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

c(hOpMHPOBAHHOCTh YMEHUMN: YCTAHABIMBATh MPUHAICKHOCTh M3yUEHHBIX
OPraHMYECKMX BEIIECTB MO HX COCTaBY M CTPOCHHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, JdaBaTh KM Ha3BaHUA IO CHUCTEMaTHUYECKON
Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHWS MJIA OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIMIEPHUH,
ATWICHIJIMKOMb, (eHos, (QopMaibIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NaIbMUTUHOBASI KUCIIOTHI,
TJIMLWH, alaHuH, MajibTo3a, (PyKTO3a, aHWIMH, JUBHHWI, M30IMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHMSX (KOBAJICHTHAs W HWOHHAsl CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIIOJOKCHHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa a1t 00bSICHEHHS 3aBUCHMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHMS;

cOPMHPOBAHHOCTh ~ YMEHHMM  XapakTE€pU30BaTh  COCTaB, CTPOEHHE,
bU3MYeCKue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKAJIUCHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOAOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IHU- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSA3b  MEXKAY HUMH  ypaBHCHUSMHU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
opmyu;

c(OpPMHPOBAHHOCTh, YMEHHS TIOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapakKTep 3aBUCUMOCTH PEAKLMOHHON CIOCOOHOCTH OPraHUYECKUX COCTMHEHHUI OT
KPaTHOCTH M THUIIa KOBAJICHTHOMN CBSI3M (G- M M-CBSI3U), B3AWMHOTO BJIMSHUS aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu MU
MPAaKTHYECKOE MPUMEHEHHUE MPOTYKTOB MEPEPadOTKH;

c(hOpMHPOBAHHOCTh BIIAJICHUSI CHCTEMOW 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUS — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;



c(OpMUPOBAHHOCTD yMEHUS MPUMEHSTH OCHOBHBIE ornepauuu
MBICITUTEILHON JEATeIbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3ALIMIO, BBISIBIEHUE MPUYMHHO-CIEICTBEHHBIX CBS3€W — I U3Y4YEHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEaKITUH;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
NOHATUSAMU M NPEICTABICHUAMH APYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB IJIS
0osee OCO3HAaHHOIO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOrO E€IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIC 3HAHUS MO OPTraHUYECKONM XUMHUHU JUIsi OOBIACHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO PUPOY;

cOPMHPOBAHHOCTh YMEHUM: TMPOBOJUTH PACUETHI MO XUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMHA C MCHOJB30BaHUEM (DU3HUECKUX
BEIMYMH (Macca, O0BEM Tra30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOLIHUX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKIACHUI XUMHUYECKOH
(dbopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHUYECKHX 3JIEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHMI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TO3UUMH  HKOJOTMYECKON  O€30MacHOCTH  MOCHEACTBHS ~ OBITOBOM  H
IPOU3BOJCTBEHHON JIESITEIBHOCTH YEJOBEKAa, CBSI3aHHOW C IepepaboTKon
BEILIECTB, UCMOJIb30BaTh MOJIYYEHHbBIEC 3HAHUS TSl IPUHSTUS TPAMOTHBIX PEUICHUN
po0JIeM B CUTYalMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUH 3KCIEpUMEHT (MOJIyYeHHE M HU3YYeHHE CBOWCTB OPraHMYeCKHX
BEILECTB, KAYECTBEHHBIE pEAKIMH YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIJIOPOACOIEPKAILINX OPraHMYECKUX BEIIECTB, PELICHHUE 3KCIEPUMEHTAIbHBIX
3a/lady 1O pPACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O0e3zomacHOro oOpamieHus ¢ BEIIeCTBAaMU M JIA0OPATOPHBIM OOOpPYAOBAHHUEM,
dbopMyIupoBaTh IIENb HUCCJEAOBAHMS, TPEICTABIATH B pa3lIuyHON Gdopme
PE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII01aTh MpPaBHUJIa KOJOTMYECKH 1IeJ1ecCO00pa3HOro MoBeACHHs B OBITY U
TPYJIOBOM NIEATEILHOCTH B ILIEJIAX COXPAHEHUS CBOETO 370pPOBbS, OKpPYXKarollen
MIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPTraHHU3MBI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nmokaszarens [TJIK;

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-HaydHas
JUTEpaTypa, CpeicTBa MaccoBor MHpopManuu, MIHTepHET U apyrue), KpUTUYECKU



aHAM3UPOBATh XUMHUYECKYI0 WH(}OpMaIuio, nepepadareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1aueH.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUsI Kypca «OOmas W HeopraHuveckas
XUMUSD OTPAKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUATHLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJbBI, O MECT€ M 3HAUCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEYEHUH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJIOTMYECKOM, IHEPreTUYECKON M MUIIEBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEpHUANIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECICUCHHH PAlMOHAIBHOTO MPUPOAOIOIL30BaHuUs, B
GbopMUPOBAaHUM MHUPOBO33PEHUSI M OOIIEN KyJIbTyphl YEJIIOBEKa, a TakxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 3JI0POBBIO U TMPUPOJHOMN

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

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOEC U
BO30YXKIEHHOE COCTOSHMS aToMa, THOpHAM3alds aTOMHBIX oOpOHuTajed, HOH,
MOJICKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBaJCHTHAs, HWOHHAsA, MeETAJUIMYECKas, BOJOPOHAs),
KpUCTAUIMYECKasl PeIIETKA, XUMHUYECKas peakius, pacTBOpP, AJIEKTPOIUTHI,
HEDJICKTPOJIMUTHI, JJICKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBHUTEb, TEIJIOBOK 3 dekT
XHMHUYECKON peakiuu, CKOPOCTh XUMUYECKON peaKiMu, XMMUYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS AICKTPOJMTHUUYECKOU IUCCOLMAIUU, MEePUOIUICCKUM
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEMIECTB, 3aKOH COXPAHECHUS U
MPEBpAICHUS] SHEPTUM MPU XUMUUYECKHUX PEAKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHMS, JiekKalue B OCHOBE TMOHUMAaHUS
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMECHHBIC
MPEACTaBICHUS] O CTPOSHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJACTABICHUS O MEXaHW3Max XHUMHUYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKUX M KHHETUYECKHX 3aKOHOMEPHOCTSAX  HUX
MPOTEKaHMS, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAKHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOUN
NEATETLHOCTH  YeJOBEeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XHMHUYECKOTO
MIPOM3BOJICTBA;



c(OpPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC MPU3HAKK TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
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(hOpMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOU CBsI3U (KOBaJeHTHas,
WOHHAs, MeTaJUInyecKas, BOJOPOJAHAs), THUIl KPUCTAJUIMUECKOW PEHIETKU
KOHKPETHOT'O BEILECTBA;

c(OpPMHPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUMNA KPUCTAUIMYECKOW PEMIETKH, OOMEHHBIM U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

cOPMHPOBAHHOCTh ~ YMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU IO PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, W3MEHEHUIO
CTETIEHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTajlu3aropa M
JIPYTHUE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPUH I Kilaccuukanuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI MEPUOINYECKOr0 3aKoHa /.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—YETBEPTOTO MEPHUOIOB
[Tepuonnueckoit  cucremsl .M.  MeHnngeneeBa,  UCNOJNb3ysl  TMOHSTHUA
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOUTanm», «OCHOBHOE U BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS! CBOMCTB XMMHYECKUX JJIEMEHTOB U HX
coenuHeHnd 1o nepuogaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MenpeneeBa, BaJIeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
WX JIEKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh ~YMEHUN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIATh
CYILLIECTBOBAHME TE€HETUYECKON CBA3M MEXIYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIL;

C(OPMUPOBAHHOCTh ~YMEHHUSI PACKPBIBATh CYUIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJEHUS WX TMOJHBIX U



COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIW3a;  PEeaKkluin
KOMIUTIEKCO0Opa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB [IMHKA U AIIFOMHUHHS);

c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHYECKUX PEaKIHUA ¢ YYETOM HMX SHEPreTUUECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBUCHUMOCTH OT pPa3IM4HBIX
($akTOpOB, a TaKKE XapaKTep CMEIIECHUS XUMUUECKOTO PAaBHOBECHS TI0]] BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIUICHHOTO IOJYYEHHs CEPHOW KHCIOTHI, aAMMHAKa,
oOIMe HayyHble MPUHLMIBI XUMUYECKUX MPOU3BOJCTB; II€JIECO00Pa3HOCTh
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, W3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS MPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILECTB
U 108 OOBSCHEHUS XHMHYECKUX SBJIICHHUW, HMEIOIIUX MECTO B MPUPO/E,
IIPaKTUYECKOM AESITEIBHOCTH YEJIOBEKA U B IOBCEAHEBHOM KU3HU;

Cc(OPMUPOBAHHOCTh YMEHHUS BBISABIISTH B3aMMOCBS3b XUMHUYECKUX 3HAHHUM C
MNOHATUSMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB AJIs
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTEPUAIBLHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSI MPOBOAUTH PACUYETHI: C HCIOJIb30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BellecTBa WM 00bEMA Tas3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO W3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklyy; 3HA4YE€HUS BOAOPOJHOIO MOKAa3aTelsisi PACTBOPOB KUCIOT M LIENOYEH ¢
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
(MuMeeT TpHMECH); AOJM BbIXOJA MPOAYKTa PEaKUHUH; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JOKCIEpUMEHT  (MPOBEJACHHWE  pEaKluid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTaHUYECKUX BEIIECTB, ONpPEIeTICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, HM3YyUYECHUE BIUSHUA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, perieHHe
DKCIIEPUMEHTAJIBHBIX 3adad no Temam «Metaiey u  «Hemeramsy) ¢
coOJIoIeHHEeM MpaBMIl O€30MacHOro oOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
obopynoBaHueM, (GopMyJIupoBaTh I€Jb HCCIEAOBAHUS, TMPEJICTABIATH B



pasnu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH X
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIaTh TTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocynoil u naboparopHbIM OOOpyAOBaHUEM, OOpallleHUsT C BEIIeCTBAMU B
COOTBETCTBUM C HWHCTPYKIHSMHU IO BBHINOJHEHUIO JAaOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH I€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATEIPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HPUPOIHON
cpeabl W JOCTHUXKEHUS €€ YCTOWYMBOIO Pa3BUTHUS, OCO3HAaBaTh OMNACHOCTH
TOKCHUYECKOI'O JEUCTBUSL HA YKUBBIC OPTAHU3MbI ONMPEACIEHHBIX HEOPTAHUYECKHUX
BEILIECTB, TOHMMas cMbIci noka3arens [1JIK;

c(hOpPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMHUUYECKON nH(pOpMaINK B pa3IMUHbIX UCTOYHUKAX (HayyHas U y4eOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmanuu, IHTepHeT U apyrue), KpUTUIECKU
aHAIM3UPOBaTh XUMHUYECKYI0 MH(OpMaInio, nepepadaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHue pa3aeioB U TeM Komriecreo qalz(())]:n onenite | TloaKTHueckue DJieKTpoHHbIE (M (PPOBHIE)
n/n MPOrpamMmbl Bcero pa 60TI:>1 pz?ﬁoTbl o0pa3oBaTe/ibHbIE PeCypchl
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOH XUMHUH
L1 chpocnmn oprammaeera oot A 5 Butmorera LIOK
M. Byrieposa https://m.edso0.ru/d69df650
Hroro mo pazueny 8
Pa3znea 2. YriieBoaopoabl
21 IIpenenbHbie YriieBOAOPOIbI — aJKaHbI, 5 bubnnoreka [JOK
[IUKJIOATKAHBI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yrieBoaopoibl: aJKeHblI, 14 1 bubnnoreka [JOK
aJIKaIMEHbI, aJIKUHbI https://m.edso0.ru/d69df650
2.3 ApomaTuieckue yrieBoa0po/ bl (apeHbl) 8 BH6HI/_IOTeKa LOK
https://m.edso0.ru/d69df650
24 [IpupoiHBIE HICTOYHHKH YIJIEBOIOPOJIOB U 4 bubnuoreka [IOK
UX TepepaboTka https://m.edso0.ru/d69df650
2.5 ["anoreHnpon3BOHEIE YTIEBOIOPOIOB 4 1 BH6HI/_IOTeKa LIOK
https://m.edso0.ru/d69df650
Hroro 1o pasneny 35
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. @enon 11 1 bubamorexa HOK
https://m.eds00.ru/d69df650
32 useroms Kapoonomse cncrons 21 ) BuGnuorexa LIOK
Crositbte supst, Kips https://m.edso0.ru/d69df650
3.3 VYrneBoibl 9 1 bubnmoreka [JOK



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

https://m.edsoo.ru/d69df650

Hroro no pazneny 41
Pasznea 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust
4.1 Amunbl. AMMHOKUCIIOTEL benku 12 1 2 buommorexa LIOK
https://m.edso0.ru/d69df650
Wroro no pazueny 12
Paznen 5. BeicokoMoIeKy IsSIpHBIE COETHHEeHHsI
51 BricokoMonekynsipHble COeTUHEHUS 6 1 bubmorexa LIOK
https://m.edsoo.ru/d69df650
Hroro mo pazueny 6
OBUIEE KOJIMYECTBO YACOB I10 102 3 6

[NPOT'PAMME



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

11 KIIACC

KoaunuecTBO 4acoB

HauMeHnoBaHue pa3iesioB U TEM JjieKTpoHHbIE (LH(PpoBbIE
Ne m/m NMPOrpamMmbl . Bcero g;;:ﬂ‘:ﬂbnme ;g’g::::qem"e 06pa30[:3aTeﬂLH(:1e cgle)cypcb)l
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Crpoenue atoma. [lepuoanueckuit
11 3akoH U [lepuoanueckas cucrema 9 bu6mmorexa [IOK
XUMHYeCcKuX 31emeHToB JI. 1. https://m.edsoo.ru/2dd57f24
MengeneeBa
12 Crpoenwue BemectBa. MHOrooOpasue 11 1 bubnuoreka [IOK
BEIIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
L3 AHMITICCKIE peaKitit 19 1 3 https://m.edL;oo.ru/2dd57f24
Hroro mo pazueny 39
Pa3nen 2. Heoprannueckasi Xumust
bu6mmorexa [IOK
21 Hewmeraer 31 1 3 https://m.edL;oo.ru/2dd57f24
bu6mmorexa [IOK
22 Merazer 23 1 2 https://m.edL;oo.ru/2dd57f24
Hroro no pazgeny 54
Pa3nen 3. Xumus u :Ku3Hb
31 MeTo1bl TO3HAHUSA B XUMUU. XUMUS U 9 bubnmuorexa [JOK
KU3HB https://m.edsoo.ru/2dd57f24
Hroro 1o pasneny 9
OBILIEE KOJIMYECTBO YACOB I10 102 4 8
ITPOIT'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/bHbIEe pecypChl

IIpenmer u 3HaueHUE
OpraHUYECKON XMMUH,
MIPE/ICTABICHUE O
MHOT000pa3uu
OpTraHUYECKUX
COCIMHEHUN

bubmuorexa [JOK
https://m.edso00.ru/3686e6f5

DNEKTPOHHOE CTPOCHUE
aToma yriepoja
(ocHOBHOE U
BO30YXIEHHOE
cocTosiHMs ). BaneHtHbie
BO3MOKHOCTH aToMa

yriepozaa

bu6nuoreka [IOK
https://m.edsoo.ru/0Oce6fd4c

XumMmudeckas CBSI3b B
OpPTraHUYECKUX
COCIMHEHMSIX.
MexaHU3MBI
o0Opa3oBaHUs
KOBAJIEHTHOH CBS3H,
CrocoOBI pa3phIBa
CBs3EH

Teopus crpoeHus
OpraHMYECKHUX
coenuaeHui A. M.
byrneposa

but6mmoreka [IOK
https://m.edsoo.ru/8d39f5c8

bu6nuoreka [IOK
https://m.edsoo0.ru/9e595ch8

Buaer uzomepun:
CTPYKTYpHas,

but6mmoreka [IOK



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

MIPOCTPAaHCTBEHHAS.
OneKTpoHHBIE AP HEKTHI
B MOJICKYJIax
OpPTaHUYECKHUX
COEIMHEHUN

https://m.edsoo.ru/b0e61661

IIpencrasienue o
KJIacCU(UKALIUU U

bu6nuoreka [IOK

6 CUCTCMaAaTHN4YCCKas .
Hoeninatypa (IUPAC) https://m.edsoo.ru/c212dd21
OpPraHu4YCCKuX BCIICCTB
7 K:aaCCH(UbHKaHHH bubmuorexa [JOK
KIIUHU B
peaxil . https://m.edsoo.ru/ba5706aa
OpPraHu4cCKOU XUMHUHU
CI/ICTeMaTI/ISaLII/IH n BI/I6J'II/IOT6K8. HOK

8 ;)S;SIHGHHG SHARMI O https://m.edsoo.ru/87a37cab
AJKaHEbI:

TOMOJIOTUYECKUU P,

o obtas popmysa, Bubmmoreka [IOK
Homeriatypa u https://m.edso00.ru/25a14636
I/ISOMepI/Ifl, BHGKTpOHHoe
n HpOCTpaHCTBeHHOC
CTpOGHI/Ie MOJ'IeKYJ'I

10 Du3HIccKHe B . bu6mmoreka [IOK
XIMIRCCkHE croncTEa https://m.edsoo.ru/3137711c
AJIKAHOB
Haxoxnenue ajnkaHosB B

11 npupoze. CriocoObl bubnmnorexka HOK
TIONyYEHUs 1 https://m.edsoo.ru/259b0a5b
HpI/IMeHCHI/IC aJIKAHOB
[ukmoankaHsl: o0OmmIas Bu6 OK

12 (opmya, nonmnorteka I

HOMEHKJIaTypa U

https://m.edso00.ru/156730d2



https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

H30MepHs, 0OCOOCHHOCTH
CTPOCHHUS 1 XUMUUYECKHUX
CBOMCTB, CITOCOOBI
MOJIYYCHUS U
MIPUMEHEHHUE

13

14

Pemienune pacu€THbIX
3a/1a4 Ha OIpe/e/ICHUe
MOJIEKYJIIPHOM
bopmybl
OpPraHUYECKOTO
BEIIECTBA [10 MACCOBBIM
JOJISIM aTOMOB
9JIEMEHTOB, BXO/ISIINX B
€ro COCTaB.
Cucremaruzanus u
00o011eHue 3HaHuH 1o
TeMe

AJIKEHBI:
TOMOJIOTHYECKUH PsIf,
obmas popmyna,
HOMEHKJIATypa,
AIIEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTpPOEHHUE MOJIEKYII.
CrpykTypHas u nuc-
TpaHC-U30MEPHUSI
AJIKEHOB

bubnnoreka IIOK
https://m.edsoo.ru/bf84d8eb

bu6mmoreka [IOK
https://m.edsoo.ru/273b0ale

15

duznyeckue u
XHUMHYECKHE CBOMCTBA
ankeHoB. [Ipasuno
MapkOoBHHKOBa

bu6mmoreka [IOK
https://m.edsoo.ru/21069ccd

16

Crioco6bI nostyueHust u
IpUMEHEHHE aJKCHOB

Bbubnunoteka LIOK
https://m.edso00.ru/665dc058



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058

[IpakTrueckas padota
Ne 1 1o Teme

bu6nmoreka [IOK

17 "Tlony4eHue dTUIIEHA U https://m.edsoo0.ru/0941eed8
U3y4eHUE €ro CBOUCTB"

Pewenne pacu€THbIX
3a/1a4y Ha OIpeICIICHHUE

18 MOJIEKYJISIPHOM bubnmnoreka HOK
dbopmye! https://m.edsoo.ru/e9ea9921
OpPraHUYECKOT0
BEIIECTBA
AJKaIueHbl:

COIIPSIKEHHBIE,

19 M30JIMPOBAHHBIE, bubmuorexa [JOK
KyMyJIHPOBaHHBIE. https://m.edso0.ru/04298c0a
OcobenHocTH
AJIEKTPOHHOTO CTPOCHUS

20 XUMHUYECKUE CBONCTBA bu6mmoreka IIOK
CONPSUKEHHBIX JINEHOB https://m.edsoo.ru/e561253d
CrnocoOsl nonydeHus u BuGmmotexa LIOK

21 [ipreenne https://m.edso0.ru/1aa81660
aITKaUEeHOB
AJIKVHBI:

TOMOJIOTUYECKUH PA/IL,
oOmas popmyina,

99 HOMEHKJIATypa, bubmmoreka [JOK
5JIEKTPOHHOE U https://m.edsoo.ru/68b6cc4c
MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYIL,

(bu3nIecKue CBOMCTBRA

23 XuMHYECKHE CBONCTBA but6mmoreka [IOK
ANKUHOB https://m.edsoo.ru/23493a93

24 KauecTBeHHbBIE peakinu Bu6motexa LIOK

Ha TPOUHYIO CBSI3b



https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93

25

26

27

28

29

30

CriocoObI nostyueHust u
IPUMEHEHHE aJIKHHOB

Pemenue 3agauq:
pacy€Thl IO YpaBHEHUIO
XAMHYECKON peaKkuu

Cucremarusanus u
000011IeHrE 3HAHU 110
TEME

ApeHbl:
TOMOJIOTUYECKUH P,
obmas Gpopmyia,
HOMEHKJIaTypa.
DIIEKTPOHHOE U
IPOCTPaHCTBEHHOE
CTPOEHHUE MOJICKYII
OeH30I1a U TOJIyoIIa, UX
¢duznueckue cBoiicTBa

XUMHYeCKHEe CBOMCTBA
apEHOB: PEAKIUHU
3aMETICHUS
XHUMHUYEeCKHE CBOMCTBA
apEHOB: PEAKIIUH
MPUCOEIUHEHHUS],
OKHCJICHHE TOMOJIOTOB
OeH3o0I1a

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

bubnunoreka LIOK
https://m.edsoo.ru/a6f9alea

bu6nuoreka [JOK
https://m.edsoo.ru/5db8e526

bubmuorexa [JOK
https://m.edsoo.ru/a92a7094

bu6mmoteka [IOK
https://m.edsoo.ru/a44alaed

but6mmoreka [IOK
https://m.edsoo.ru/a44alaed

31

OcobeHHoOCTH
XAUMHUYECKUX CBOUCTB
CTUpOJIa

bu6nuoreka [IOK
https://m.edsoo.ru/d5018a54

32

Pewenne pacu€THbIX
3a[a4 Ha ONpecIICHUe
MOJIEKYJIIPHOMI

bubnunoreka LIOK
https://m.edsoo.ru/53461a2c



https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c

bopMyIBI
OpPTaHHYECKOTO
BEIIIECTBA

33

CniocoOblI noy4eHus u
IIPUMEHEHNE apEHOB

bu6nmmoreka [IOK
https://m.edsoo.ru/6f717d09

34

35

['enernyeckas cBs3b
MEXIY Pa3InyHbIMU
KJIacCaMu
YTJIEBOJOPOIOB
Pacuétel mo
YpaBHEHUSM
XAMHYECKHUX PEaKIUM.
CucremaTtuszanus u
00001IeHNE 3HAHUI 10
TeMe

36

ITpupoaHbIi ras.
[TonytHbie HedTAHBIE
rassl

37

38

KaMeHHBIi1 yrons u
HPOAYKTHI €T0
nepepadboTKu

Hedtp 1 ciocobs! e€
nepepadoTKH.
[IpruMmeHeHne npoyKTOB
nepepadoTKu HePTH

bu6mmoreka [IOK
https://m.edso00.ru/69b3398b

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

39

40

I'eneTnyeckas cBs3b
MCXKAY pa3InYHbIMU
KJIacCaMU
YIII€BOJI0OPOIOB
["anorenonpou3BogHbBIE
YIJIIEBOIOPOAOB:
3JIEKTPOHHOE CTPOECHHE;
pEeaKIMu 3aMeleHuUs

Bbubnuoreka LIOK
https://m.edsoo0.ru/82b4d759



https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759

rajJorcHa

41

JleWicTBue miemouei Ha
raJjoreHIpOU3BOHbIE.
BzaumoneiictBue
JIMTaJIoreHajJKaHOB C
MarHueM H IIMHKOM

42

43

44

45

Cucremaruzanus u
00o01mIeHne 3HaHUH 110
paznery
"VrneBonopoast"
KontponbsHas padota 1o
teme "YrieBonopoast”

[Ipenenbubie
OJIHOATOMHBIC CITHPTHI:
TOMOJIOTUYECKUU P,
obmas popmyna,
CTPOCHUE MOJIEKYII,
U30Mepus,
HOMEHKJIATypa,
KIaccu(pUKanus,
¢duznueckue cBoicTBa
XHUMHUYEeCKHE CBOMCTBA
MpeACIIbHBIX
OJIHOATOMHBIX CIIUPTOB

bubnnoreka IIOK
https://m.edso00.ru/20e89f22

bubmnoreka IIOK
https://m.edso00.ru/95¢9e298

bu6nuoreka [IOK
https://m.edsoo.ru/df04c5cd

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

46

CriocoObI nostyueHust u
IIPUMEHEHNE
OJTHOATOMHBIX CITUPTOB

bu6nuoreka [IOK
https://m.edso00.ru/484100000000000

47

[Ipocteie a¢upsr:
HOMEHKJIATypa 1
U30MEpHUsL, 0COOCHHOCTH
(bU3UYECKUX U
XUMHUYECKHX CBOMCTB

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



https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

MHoroatoMHbIE
CIIUPTHL: STUIICHTIJIUKOIIb

bu6nuoreka [IOK

48 mrmmepu, nx https://m.edsoo.ru/ee4d84aa
dusnveckue u
XUMHUYECKHUE CBOKCTBA
49 SHI:;ZEZIHSIZHY%HHH 1 bubmuorexa [JOK
P https://m.edso0.ru/d12e567d
MHOTOATOMHBIX CITUPTOB
®deHout: cTpocHUE
50 MOJIEKYJIbI, PU3UIECKUE bubnnorexka HOK
cBoiicTBa. TOKCHYHOCTH https://m.edsoo0.ru/2ce726f8
denomna
51 XHUMHUYECKHE CBOMCTBA bubnnoreka IIOK
denona https://m.edsoo.ru/037ca5f9
52 CriocoObI nostyyeHust u bubnmnorexka HOK
TpuMeHeHue (BeHona https://m.edsoo.ru/c77ddf4c
[IpakTnueckas pabora
53 3:.902 ‘eP emzHI/Iaeﬂ bubmmorexa [JOK
KCIICPHUMEHTAIbHBIX
3az[aqu)10 teme "CIUpTHI https://m.edsoo.ru/fd0ced09
1 (heHobr"
54 Sgggel\éa“l;:u:ﬂ 1 o bubmuorexa [JOK
HUE 3HAaHUH 1T
o https://m.eds00.ru/1810ch9b
AnbAeTUuAB U KETOHBI:
AIEKTPOHHOE CTPOCHHE
55 Ksp?)OIéHﬂble{gﬁ l;p ML bubmuorexa [JOK
TOMOJIOTHYECKHE PSIIbI
06m;{ dopayna PAABL, https://m.edsoo.ru/b139beaa
U30MEpHs U
HOMEHKJIaTypa
56 AJbIeTuibl 1 KETOHBI: bubmuorexa [{OK



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

buznyeckue CBONUCTBA;

https://m.edsoo0.ru/c887425¢c

peaxiuu
MIPUCOCANHEHHUS
57 E:agfmz OKHZH?;H 1 bubnmnoreka HOK
YECTBCHHBI 17011
peattt https://m.edsoo.ru/a393baad
aJbJIETH/IOB U KETOHOB
58 CrniocoOblI noy4eHus bubnnoreka HOK
QIIbJETHIOB M KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE
59 1p egem’HHe bubnnoreka IIOK
KapOOHOBBIC KHETOTH, https://m.edsoo.ru/fecOb113
0COOEHHOCTH CTPOCHHUS
UX MOJICKYJ
Nzomepus u
60 HOMEHKJIaTypa bubnmnorexka [HOK
KapOOHOBBIX KHCIIOT, UX https://m.edsoo.ru/700cc87b
¢duznueckue cBoicTBa
XUMHUYECKUE CBOMCTBA
61 IIPEACIIBHBIX bubmuoreka [JOK
OZHOOCHOBHBIX https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
Oco0OeHHOCTH CBOICTB
62 MYpPaBbUHOH KHUCIIOTBI. bubnmnorexka HOK
Muoroo6pasue https://m.edsoo.ru/bb31be71
KapOOHOBBIX KHUCIIOT
OcoOeHHOCTH CBOUCTB:
HETIpe/IeTbHBIX U
apOMaTHYECKHUX
63 KapOOHOBBIX, bubnmnorexka HOK
JIMKapOOHOBBIX, https://m.edso00.ru/83a08773
TUAPOKCHUKAPOOHOBBIX

kucnor. [Ipencrasurenu
BBICIIMX KapOOHOBBIX



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

KHCIIOT

64

IMougarue o
MIPOU3BOTHBIX
KapOOHOBBIX KUCIIOT

bu6nmoreka [IOK
https://m.edsoo.ru/0d162d9d

65

CniocoOblI noy4eHus u
MIPUMEHEHUE
KapOOHOBBIX KUCIIOT

bu6nmoreka [IOK
https://m.edsoo.ru/7c065c9d

66

CrnosxHble 3(hUpsbl:
TOMOJIOTUYECKUU P,
oOmras ¢popmyina,
U30MepHUs U
HOMEHKJIaTypa

bu6mmoteka [IOK
https://m.edsoo.ru/adfffe6d

67

duznueckue n
XUMHUYECKUE CBOMCTBA

3¢hupoB

bu6mmoteka [IOK
https://m.edsoo.ru/ad6b94b2

68

Pemenne pacu€THbIx
3a/1a4: 110 ypaBHEHUIO
XUMUYECKON PEAKINH,
Ha OIpENIETICHNE
MOJIEKYJIIPHOM
bopMmybI
OpraHUYECKOTo
BELIECTBA

69

70

[IpakTuyeckas pabora
Ne 3. Pemenne
AKCIIEPUMEHTAIIbHBIX
3a7a4 10 TeME

"KapOOHOBBIE KUCIIOTHI.

Cnoxnbie d¢upsr"
JKupsr: ctpoenne,
dusnueckue u
XUMHYCSCKHE CBOMCTBA
(ruaponus)

bu6mmoteka [IOK
https://m.edsoo.ru/486671fb

bubnunoreka LIOK
https://m.edsoo0.ru/al19c5b98



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98

71

OCo0EHHOCTH CBOMCTB
JKUPOB, COJEPIKALIUX
OCTaTKH HEMpeaeIbHbIX
JKUPHBIX KUCIIOT. JKupsl
B IIPUPOJIE

bu6nuoreka [IOK
https://m.edso00.ru/b0331922

72

MpbL1a Kak COJIU BBICIIAX
KapOOHOBBIX KUCIIOT, HX
MOIOIIEE ICHCTBHUE.
ITonsTue o
CHUHTETHYECKUX
MOOIIUX CPEACTBAX
(CMC)

bubmuorexa [JOK
https://m.edsoo.ru/3c566565

73

74

75

I'eneTrndeckas cBs3b
YTJIEBOJOPOAOB U
KHCIIOPOJICOAEPKALUX
OpraHNYECKHUX BEIECTB
Pacuérel no
YPaBHEHUSM
XUMUYECKHUX PEaKLUn

Cucremaruzanus u
000011IeHrEe 3HAHU I10
TEME

bubnnoreka IIOK
https://m.edso00.ru/56790c96

bu6nuoreka [IOK
https://m.edsoo.ru/f8eaf2eb

76

OO01mas xapakTepuCTHKa
YTIICBOJIOB U
KIacCUpUKaIus
yTJIeBOJI0B (MOHO-, TH-
Y TIOJTCaXapy/ibl)

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

77

Monocaxapusl:
¢du3nYecKue CBOMCTBA U
HAXO0XJICHHE B IPUPOJIC

bu6nuoreka [IOK
https://m.edsoo.ru/b4bdda2d

78

IIpuMeHeHue IIoKO35I,
€€ 3HaYeHue B
JKUZHEACSITEIBHOCTU

Bbubnuoreka LIOK
https://m.edsoo.ru/5e61122d



https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d

OpraHnu3ma

I[I/IcaxapI/II[BIZ caxapoasa,
MaJIbTO3a M JIaKTO3a.

79 q bu6nuoreka [JOK
AXOACICHAE B [PHPOAC https://m.edsoo.ru/eb0384e7
U IPUMCHEHHUE
JFCaxapuiIoB
[Monwrcaxapuabr:
CTpOCHHUE
80 MaKpOMOIJIEKY, bubmnnoreka HOK
usnyeckue u https://m.edso0.ru/72a04508
XUMUYECKHE CBOWCTBA,
NpUMEHCHHE
81 Tonsrne 06 bubmunorexa IJOK
HOKYCCTBCHHBIX https://m.eds00.ru/6216e766
BOJIOKHAX
Pemenne pacueTHbIx
3aJ1a4 Ha OTpeCIICHHUE
82 JIONM BBIXOZIA TIPOAYKTA bubnmorexa IIOK
peaxIuu ot https://m.edsoo.ru/7fde47ef
TEOPETUYCCKH
BO3MOKHOTI'O
o Cucremaruzanus I/IU Bu6morexa [LIOK
0600ICHKE SHAHMH 110 https://m.edso0.ru/08d4364c
paszaeny
KoHnTtponbnas padota mo
84 I;Me bubmuorexa [{OK
1enopoacoiepRatiie https://m.eds00.ru/42c6678e
OpraHuvecKue
coenuuenus"
AMUHBL:
85 maccmbnxaunﬂ, Bubmnnoreka HOK

CTPOCHHE MOJICKYI,
oOmras popmyina,

https://m.edsoo.ru/efa7ebca



https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca

u3oMepus,
HOMEHKJIaTypa U
¢buznyeckue cBoiicTBa

XUMHYECKHE CBOUCTBA

bu6nmmoreka [IOK

86 anu(paTHIECCKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIMH: CTpOEHUE
87 aHWJIMHA, OCOOCHHOCTH bu6nmoreka [IOK
XHUMHYECKUX CBOICTB https://m.edsoo.ru/39cd21f1
aHWINHA
B | oo BuGmorexa LIOK
https://m.edsoo.ru/eal38763
anmu(aTHIEeCKUX AMHHOB
AMHWHOKHUCIIOTHI:
HOMEHKJIaTypa U
89 nu3zomepus, pu3nueckue bubnmnorexka [HOK
cBoiicTBa. OTAETbHBIE https://m.edsoo.ru/d1773e80
MIPECTABUTENH 0L
AMHHOKHCIIOT
XHUMHYECKHE CBOMCTBA
AMHHOKHUCIIOT, UX
90 OnoornuecKoe bubmorexa [JOK
3Ha4YeHHe aMUHOKHCIIOT. https://m.edsoo.ru/77df705a
CuHTe3 ¥ THIPOIIN3
MIENTUIOB
01 Egiﬁf/[:;;r?;%??;};; bubmmoreka [JOK
Semcon https://m.edso0.ru/429e9899
92 XHUMHUYECKHE CBOMCTBA bu6nuoreka [IOK
6enKoB https://m.edso0.ru/6237306d
AsoTcozeprariie bubnmoreka [JOK
93 TETEPOLUKITNIECKUE

COCOAMHCHUS.

https://m.edsoo0.ru/521d1431



https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431

HyxkienHOBbIE KUCTIOTHI:
COCTaB, CTPOCHHUE U
Ouonormyeckas poiib

94

[IpakTuueckas padota
Ne 4. Pemenue
AKCTICPUMECHTATBHBIX
3aJ1a4 I10 TEME
"A3oTcoaepKaliue
OpraHUYEeCKHE
coenuueHus"

bu6nmoreka [IOK
https://m.edsoo0.ru/8e3c02d1

95

[TpakTrueckas pabora
Ne 5. Pemienue
AKCTICPUMECHTATBHBIX
3aJ1a4 110 TeME
"Pacno3HaBanue
OpPTraHUYECKUX
coequHeHui"

bubmuorexa [JOK
https://m.edsoo.ru/bde3fdf6

96

97

KonTponbhas pabota no
teMe "A3oTcoaepiKaniue
OpraHHYecKue
coenqnueHusa”

OCHOBHBIE TIOHATHS
XUMHUHA
BBICOKOMOJIEKYJISIPHBIX
COECTUHEHUN U METOJBI
HUX CHHTE3a —
MOJTMMEPH3AIUST 1
MOJIMKOHIEHCAIIHS

bu6mmoteka [IOK
https://m.edsoo.ru/ce561bc7

bubmuorexa [{OK
https://m.edsoo.ru/7aa63ebd

98

ITmacTmacchl.
Yuansanusa u
nepepaboTka MmiacTuka

bu6nuoreka [IOK
https://m.edsoo0.ru/82242e0f

99

DnacTOMEpBI:
HaTypajabHbIN

Bbubnuoreka LIOK
https://m.edso0.ru/246103ec



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

100

CUHTETHYECKUE
Kay4yyku. Pe3una

Bouiokna: HarypanbHbIe,
HCKYCCTBEHHBIE,
CHUHTETUYECKHUE.
[Tonumepsbl
CIEIMAJIBHOTO
Ha3HAYCHUS

bu6nmmoreka [IOK
https://m.edsoo0.ru/5963a601

101

102

[IpakTrueckas padora
Ne 6. Pemienue
AKCTICPUMECHTATBHBIX
3aJ1a4 110 TeME
"Pacno3HaBanue
IJIACTMACC ¥ BOJIOKOH"

O06o6mIeHne u
cucTeMaTu3alus
M3y4EHHOTO MaTepHasa
10 TeMe
"BrICOKOMOIEKYIISIpHBIE
coelMHeHus "

bubmuorexa [JOK
https://m.edsoo.ru/3aebd77a

bu6mmoteka [IOK
https://m.edsoo.ru/6a22ble8

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

102



https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KIIACC

Ne
n/n

Tema ypoka

Atom. CocTaB aTOMHBIX sJIEP.
XUMHAYECKHUH dJIeMEHT. 130TOnbI

CtpoeHue IeKTPOHHBIX
000JI04€K aTOMOB, KBaHTOBBIC
qucia

Kiaccupukanuss XuMHIeCcKux
9JIEMEHTOB (S-, p-, d-, f-
AJIEMEHTHI)

Pacnpenenenue 351eKTpOHOB 110
ATOMHBIM OpOUTAISAM

ONeKTpOHHbIE KOH(UTYpaIIN
aTOMOB JJICMEHTOB B OCHOBHOM U
BO30YXIEHHOM COCTOSTHUHU

ONEeKTpOHHbIE KOH(UTYpaIIN
MOHOB.
DNIEeKTPOOTPULIATETLHOCTh

[lepronnueckuii 3aKOH U
[lepuoanueckas cucrema
XUMHYECKHX d1eMeHToB /1. H.
MenpaeneeBa, CBSI3b C
COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI
CBOMCTB XMMHUYECKHX AJIEMEHTOB
1 00pa3yeMbIX UMHU IPOCTHIX U
CJIOKHBIX BCHICCTB I10 IrpyIinam 1
nepuoaam

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
H3yUYeHHs

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypChI

bubnunorexa LIOK
https://m.edsoo.ru/59¢c112ee

bubnunoreka LIOK
https://m.edsoo.ru/b4d9fffa

bubnunoreka LIOK
https://m.edso00.ru/61294af9

bubnunoreka LIOK
https://m.edsoo.ru/f5f750fe

bubmmoteka IIOK
https://m.edso00.ru/8149e846

bubmmoreka IIOK
https://m.edsoo.ru/a0764b24

but6mmorexa [IOK
https://m.edso0.ru/16957c01

bubnunoreka LIOK
https://m.edsoo0.ru/f8468927



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

Cucremarusanus 1 00001eHne

bub6nmoreka [IOK

| 3HarHit 10 Teme https://m.eds00.ru/8fad2942
Buner xumMuueckou CBSI3H.

10 ﬁiﬁiﬁiﬁ?ﬁoggfligiiipoz[Ha;I bubmorexa HOK

https://m.edsoo.ru/5a8072af
CBsA3b. MeXMOJIEKYIISIpHBIE
B3aUMOJICHCTBHS
BajeHTHOCTE M BaJICHTHEIC
o | e suon, G Bumorea 10K
https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX T€OMETPHUECKUM
CTPOCHHEM

| i s Bumorea 10K
HOMEHKIATYpa https://m.edsoo.ru/8c66b12a
BemectBa MonIeKyasipHOTO U

13 HEMOJIEKYJIIPHOTO CTPOCHHS. bubmmnorexka HOK
TUIBI KPUCTATITHYECKUX https://m.edsoo.ru/e167635h
PELIETOK ¥ CBOMCTBA BEILIECTB

14 cnerewax. Mponcrmmnon o BuGmorexa LIOK

' https://m.edsoo.ru/da2c70e4
KOJUTOMJIHBIX PacTBOpax
HcTunHbIE pacTBOPHIL:

15 HACBHIICHHbIE U HEHACHIIICHHEIE, bubnmnoreka [JOK
PacTBOPUMOCTb. https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparsl

16 CrniocoObl BbIpasKeHUs bu6muoreka [JOK
KOHIICHTPAIIUH PACTBOPOB https://m.edsoo.ru/328e653a
Pemenue 3agau ¢

17 HCIIOJIb30BaHUEM MOHSITHMN bubnunoreka LIOK

"MaccoBas J10J151 paCTBOPEHHOTO

BCIICCTBA , MOJISAPpHAA

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



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4

KOHIIEHTpanus"

18

Knaccudukanms u
HOMEHKJIATypa HEOPTaHUIECKUX
BEIIIECTB

bu6nmorexa [IOK
https://m.edsoo.ru/bf9e108d

19

Cucremarusanus 1 00001eHne
3HAHHUHU II0 TEME

bu6nmorexa [IOK
https://m.edsoo.ru/8d2c6a3a

20

21

22

KonTponbhas pabota no remam
"Ctpoenue aToma.
[lepnonnueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHUYECKHX 351eMeHTOB [J[. 1.
Menneneesa", "Ctpoenue
BeniecTBa. MHOroo6pasue
BeIecTB"

Knaccudukamnms xumuaeckux
peaKkuuii B HEOPraHUYECKOU U
OpTraHWYECKON XUMHUH. 3aKOH
COXpaHEHHUs MAcChl BELIECTB;
3aKOH COXpaHEHUs U
MIpEBpAILCHHS SHEPTUU TIPU
XUMHUYECKUX PEaKIUIX
TennoBble 3¢ (HeKThl XUMUYECKHX
peakuunii. Tepmoxummyeckue
ypaBHEHUS

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

bubmmoteka IIOK
https://m.edso00.ru/6335cdd?2

bubnuoreka [{OK
https://m.edsoo.ru/d1db86da

23

Brpluncnenus no ypaBHEHUSAM
XUMUYECKHUX PEAKIUi U
TEPMOXUMHUYECKUM YPABHEHUSIM

bubmuoreka [{OK
https://m.edsoo0.ru/87b13954

24

CKOpOCTh XMMHUYECKOHN pEakliny,
€€ 3aBUCUMOCTb OT Pa3JIMYHbIX
¢axTopos. Katanus u
KaTaJIu3aTOpPBI

25

['oMOTeHHBIE U TeTepOTECHHBIE
peaKiuu



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954

[TpakTrueckas padora Ne 1 mo
teMme "BnusiHue pa3nnyHbix

bu6nmoreka IIOK

26 (GakTOpOB HA CKOPOCTh https://m.edsoo.ru/1facaldl
XUMUYECKON peakiuu"
OO6patumebie U HEOOpaTUMBIE Bu6mmorexa [OK

2f peaxuit. Xumitieckoe https://m.eds00.ru/30952f9b
paBHOBecHE
[IpakTrueckast padora Ne 2 o

8 TeMme "BiusiHue pa3anyHbIX bubnnorexa [JOK
(bakTOpOB Ha MONOXKEHUE https://m.edsoo.ru/3bf34el7
XHMHYECKOT0 paBHOBecHs"
DNEKTPOTUTHYECKAS

29 nucconuaiys. CuabHbIC U bubmuorexa [{OK
crnabble >aeKTpoauThl. CTeneHsb https://m.edsoo.ru/5f766bdf
JTUCCOIIAAITIT
HMonHoe npou3BeIeHUE BOBI.

30 Cpena BOOHBIX pacTBOPOB. bubmuoteka [IOK
Bonopoanslit mokasarens (pH) https://m.edso0.ru/3966ca89
pacTBopa
I'maponus coneit. Peakuuu, BuGnuorexa [IOK

31 NpOTEKAIOIE B pacTBopax https://m.edso00.ru/09d5a9bd
AJIEKTPOIUTOB
HpaKIquCKaﬂ pabota Ne 3 mo Bu6mmotexa 1[OK

32 Teme "XUMITECKHE p eaKL,I,HH 8 https://m.edsoo.ru/2e3daeb0
pacTBoOpax dIEKTPOJIUTOB
OKuCIUTENbHO-

33 BOCCTAHOBUTEJIbHBIC PEAKLIUU. bubnunorexa LIOK
BakHeiime OKUCIUTENN 1 https://m.edso00.ru/56226060
BOCCTaHOBUTEIH

34 Merton 351€eKTpOHHOTO bubmuorexa [IOK
(37I€KTOHHO-HOHHOT0) OaaHca https://m.edsoo.ru/fb691387

35 DIIEKTPOIN3 PaCTBOPOB U bubnuorexa [JOK



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387

paciijiaBoB BCUICCTB

https://m.edsoo0.ru/93fb97d2

36 Pewenue 3ana4d pa3nuyHbIxX Bu6muotexa [JOK
THIIOB https://m.edso0.ru/5a859d16
37 Pewenue 3ana4d pa3nuyHbIxX Bbu6muotexa [JOK
THIIOB https://m.edsoo.ru/5afa265d
B | o momewe "Kmatoounne bumuorexa H1OK
" https://m.edsoo.ru/c161eb85
peaxkuu
39 KonTtponpsHas padora o Teme Bu6mmoteka [JOK
"XuMHYeckue peakiuu" https://m.edsoo.ru/a8a0a930
ITosnoxxeHnre HEMETAIOB B
[Tepuoanueckoii cucreme
10 Mommoncoms n ocogemmccmt bumuorexa L1OK
A https://m.edso0.ru/8ca2dcad
CTPOCHHS MX aTOMOB.
dusnyeckue CBOMCTBA
HEMETaJIOB
i AmoTponus HeMeTauioB (Ha Bu6mmorexa IOK
MIpUMepEe KUCIT a bl
DUMCPE KHCTOPONE, COPEL, https://m.edso0.ru/ef92c91c
dbocdopa u yriaeposa)
42 EOHOPOH: TIOTyIeHHC, bubmuorexa [JOK
M3UYECKUE U XUMHYCCKUE
. https://m.edsoo.ru/0aa8f613
cBoMcTBa. ['mapuasl
l"anoreHsl: HAX0XICHHUE B
43 PUPOJIE, CIIOCOOBI MOTYYESHHUS, bubmuoreka [IOK
(pu3HUECKHE U XMMUYECKUE https://m.edso0.ru/4e223795
CBOICTBA
1 I"anorenoBoopoasl. Baxxknenmme Bu6nnorexa [IOK
KHCIIOPOJICOACPIKAIIIE
pozcofepxall https://m.eds00.ru/6b3255e6
COCIUHCHMS TaJIOTCHOB
45 JlaGopaTopHbie 1 bubnuorexa [JOK

IPOMBIIIJICHHbIE CIIOCOOBI

https://m.edso0.ru/6971aca4



https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4

IIOJIyYEHUS TaJIOTCHOB.
[IprMeHeHue rajJoreHoB u ux
COCIMHEHUN

[TpakTrueckas padota Ne 4.

bu6nmorexa [IOK

46 Pellterie SKCIepIMEHTATbHbIX https://m.edsoo.ru/8b26fecd
3a7a4 1o Teme "I"agoreHsl
Kucnopon: nabopaTopHbie u
g | e sty Bumorea 10K
T https://m.edsoo.ru/c8abc36a
XHMUYECKHE cBoMcTBa. O30H.
[IpumMeHeHne KUCIopoia U 030Ha
48 OKCHJTBI ¥ TIEPOKCH/IBI bubmorexa HOK
https://m.edsoo.ru/5¢8816a0
49 Pemenue 3agau pa3nuyHbIX bu6nmoreka LIOK
TUIIOB https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXJIeHUE B IPUPOJIE,
50 CIOCOObI TOJTyYEeHUS, bubmmnoreka HOK
(usMYecKue ¥ XUMUIECKUE https://m.edsoo.ru/46afael6
CBOMCTBA
51 CepoBoaopon, CyabhuIb! Bubmmorexa HOK
’ https://m.edso0.ru/7¢875999
| coommonmsacom. Ocateroom Bumorea LIOK
. - https://m.edsoo.ru/8cfa2548
CBOMCTB CEpHON KHCIOTHI
[IpaxkTuueckas padora Ne 5.
53 Pemenne skcnepuMeHTaIBHBIX bubmuoreka [IOK
3amau 1o Teme "Cepa u eé https://m.edsoo.ru/0afb05e4
coenuuenus"
A30T: HAXOXKJACHUE B IPUPOJIC,
54 CHOCOOBI OTYYCHHUS, bubmuorexa [JOK

bu3HYecKue 1 XUMHUIECKIE
CBOMCTBAa. AMMMAK, HUTPHU/IbI

https://m.edsoo.ru/badd2255



https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255

Kucnopoaconepxarniue

bub6nmoreka [IOK

55 coenuHeHUs a3ota. OcoOeHHOCTH .
CBOHCTE A30THOM KHCHOTEL https://m.edsoo.ru/e2965afe
HpHMeHeHI/Ee a30Ta M ero Bu6morexa LIOK
o6 | cocmuHeHMH. A30THEHC https://m.eds00.ru/129f5059
yaoOpeHust
docdop: HAXOKIACHHUE B
57 IpUPOJE, CIIOCOOBI OTYYEHUS, Bbu6motreka [JOK
usMyeckue U XMMHYECKUEe https://m.edsoo.ru/9a6b43ec
cBoiictBa. Pochuast u Gochun
Oxcnnet pocdopa, bubnunoreka LIOK
o8 $ochopeosepHAIIC KUCIOTE. https://m.eds00.ru/c7a2d429
Comu pochopHOI KUCITOTHI — :
HpHMeHeHI/Ee ¢docdopa u ero Bu6morexa [OK
9 cocauntienitii. GocdopHie https://m.edso00.ru/a218070a
yao0peHust
[TpakTuyeckas padora Ne 6.
60 Pemenne skcnepruMeHTaIBHBIX bubmuoreka [IOK
3a1a4 110 Teme "A30T u pocop u https://m.edsoo.ru/8175ac3f
uXx coearHeHus"
Yraepoa: HaX0XKICHUE B
pUPOJIe, ATIOTPOITHBIE Bu6mmorexa [OK
61 mommpuiaumk; puswiccine 1 https://m.edso0.ru/1eb19fe
XUMHYECKHE CBOICTBA,
IPUMCHEHUE
Oxkcup yrnepona(ll), oxcun Bu6mmotexa IJOK
62 yrn"epoz[a(IV), YroJpHag KueaoTa https://m.edsoo.ru/dba58adf
U e€ cou
63 Pewienue 3ana4d pa3nuyHbIX bu6muoreka [JOK
THTIOB https://m.eds00.ru/6029b609
64 Kpemnuii: HaxoxaeHue B but6mmoreka [IOK

pUPOJIE, CIIOCOOBI MOTYYESHHUS,

https://m.edsoo.ru/143558ab



https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
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bu3HYecKrue 1 XUMHUIECCKHE
CBOMCTBA

65 Oxcun kpemuus(1V), bubmmoreka [JOK
KPEMHHUEBAs KMCIIOTA, CUITUKATHI https://m.edso0.ru/3170e7bl
[IpuMeHeHne KpeMHUS U ero Bu6mumoteka [JOK
66 coenuuenuit. CTEKIO, ero https://m.edsoo.ru/393cdac0
TOJTyYCHHE, BUIbI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenne 3ana4d pa3nudaHbIxX Bbu6moreka [JOK
THIIOB https://m.edsoo.ru/b624f801
68 Cucremaru3zanus 1 00001IeHne bubnunoreka LIOK
3HaHwuii 10 Teme "Hemeramisr" https://m.edsoo0.ru/6e864db5
69 KonTtponpsHas pabora o Teme Bbu6moreka [JOK
"Hemertamn" https://m.edso00.ru/d0484c76
Anamms pe3va115TaTOB Bu6mmorexa [OK
70 xonTpomkKoii padorsi, https://m.eds00.ru/2b7e9510
KOPPEKILHsI OIIHOO0K
[Tonmoxenne meTaioB B
Ilepuonnueckoi cucreme
71 XUMHUYECKHUX IJIEMEHTOB. bubmmoteka IIOK
OCOOEHHOCTH CTPOEHHUS https://m.edso0.ru/9839c16c¢
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB
. O6ume (bnf_}/lqecxne CBOMCTBa Bu6muorexa LOK
METAIIIOR. * DUMEHCHHE https://m.edso0.ru/51dac9d3
METAJIJIOB B OBITY M TEXHUKE
73 CmutaBsl MeTauioB. Kopposus bubmuoreka [IOK
METaJIOB https://m.edsoo.ru/42b872e3
74 Pemenne 3anau pa3nu4HbIX bubmuorexa [IOK
THIIOB https://m.edsoo.ru/e3de37b6
75 DIIEKTPOXUMUYECKUN P bu6muotexa [JOK

HanpspKeHui Metaos. Oomrue

https://m.edsoo0.ru/94eb377a
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CIIOCOOBI IIOJIYYCHHUA MCTAJIJIOB

76

77

OO61mas xapakTepucTHKa
MeTaiioB |A-Tpynbl
[Tepuoanueckoit cucTemsl
XUMHYECKHX A1eMeHTOB. Harpuii
Y KaJIWil: TIOy4YeHue,
¢du3nvecKkre 1 XUMHYECKHE
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX
BEILIECTB U UX COCAUHECHUI

OO6m1as xapakTepucTuka
meTaisioB ||A-rpymisl
Ilepronnueckoit cucTemsl
XUMHUYECKHX 3JIEMEHTOB. Marumii
Y KaJIbLUW: MOJIy4CHUE,
buznyecKkue 1 XuMUYECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX
BEUIECTB U UX COEANHEHUN

bu6nmorexa [IOK
https://m.edsoo.ru/e12c26b3

bubmuoreka [IOK
https://m.edsoo.ru/7c¢3e49c0

78

JKEcTKOCTH BOABI U CITOCOOBI €6
yCTpaHEeHHs

bubmuoreka [{OK
https://m.edsoo.ru/c74bfae9

79

ATIOMUHUN: TIOJTyYEHHE,
¢buznyecKkue 1 XuMUYECKHe
CBOICTBa, IPUMEHEHHE

bubnuoreka [{OK
https://m.edsoo.ru/0e79b266

80

AMpoTepHbIe cBOMCTBA OKCHIA U
TUAPOKCUAA aTFOMUHUS,
TUIPOKCOKOMILIIEKCHI ATFOMUHUSA,
UX IPUMEHEHHE

but6mmoreka [IOK
https://m.edsoo.ru/5d12d318

81

82

Pemenune 3amau PAa3JINIHBIX
THUIIOB

[TpakTiueckast pabora Ne 7.
Pemienune sxcriepuMeHTaTBHBIX
3a7a4 mo reMe "MeTayuibl
IJIaBHBIX noArpymm"

bubnunorexa LIOK
https://m.edsoo.ru/27a4af43



https://m.edsoo.ru/e12c26b3
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OO61mas xapakTepucTHKa
METAaJUIOB MOOOYHBIX TOATPYIII

bu6nmoreka IIOK

83 .
(b-rpynmn) Iepuoauueckoii https://m.edso0.ru/610d7431
CUCTEMbBI XHUMHUYECKUX JICMCHTOB
| oo e Bumorera 110K
b https://m.eds00.ru/9911bef3
COCIMHEHUH, UX MPUMEHCHHE
85 ﬁ:’?;ﬁlimﬁg Ol\iill/{l?;l{{;rﬂmnﬂﬂ bubmmorexa LIOK
pramna. ° ' T, https://m.eds00.ru/039d69c8
€r0 OKHUCIIUTEIbHBIE CBOWCTBA
DuU3NYECKUE N XUMUICCKHEC
86 CBOICTBA eJie3a U €To bubnuoreka [{OK
coenuuenwii. [TonyueHne n https://m.edsoo.ru/1b7f8741
MIPUMEHEHUE CIUIaBOB Kele3a
g | oo Bumorea 10K
BOICTBa MEITU U WHEHUI
8 A : https://m.edso0.ru/2bc0f954
UX IPUMEHEHHE
du3nyecKrue 1 XUMUICCKHE
88 CBOMCTBA LIUHKA U €T0 bubmuoreka [IOK
COEIMHEHUH, NX IPUMEHEHHE. https://m.edsoo.ru/b1f2beal
['MIpOKCOKOMITIIEKCHI ITUHKA
[TpakTryeckas padora Ne 8.
89 Pemenne skcnepuMeHTaIBHBIX bubmuorexa [IOK
3a7a4 1o Teme "MeTauibl https://m.edsoo.ru/a6e352ea
noOOYHBIX OArpymHn"
90 Pemenne 3anau pa3nu4HbIX bu6muoreka [JOK
THTIOB https://m.edso0.ru/a8b83d83
o | oo n cverarma Bumorea 110K
..Myq " P https://m.edsoo.ru/e91fe975
eTaILTBI
92 KonTtponsHast pabota o Teme bubmuoreka [IOK

"Metamisr"

https://m.edsoo.ru/83f63ea3
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AHanu3 pe3ynbTaToB

bub6nmoreka [IOK

%3 KOHTPOBHOIH padoTL, https://m.edsoo.ru/9ebff2fd
KOPPEKLHUS OIIHOOK
Ponb xumun B oGecrieueHnn
YCTOMYMBOTO pPa3BUTHUSA BuGmorexa LIOK

94 1
ACTIOBCHECTBA. TOMITHE O https://m.eds00.ru/080fe1f0
HAYYHBIX METO/IaX UCCIIEIOBAHUS
BEILIECTB
Hayunbie npuHINTIBI
OpraHu3aluN XUMHYECKOTO Bu6miorexa LIOK

95 pou3BOACTBA. [IpoMEbITIICHHBIS .
CHOCOGEI MOy EHIS BAKHCHILIX https://m.edsoo.ru/2e45a44f
BEILIECTB

o XI/IMI/I‘IGCKOGUBanSISHeHI/Ie Bu6muorexa LIOK
OKpYKaroIleit cpeJibl i ero https://m.edsoo.ru/9f11bf51
HOCJEICTBHS

97 XHUMHS U 310pOBbE YEIOBEKA. bubmuoteka [IOK
JlekapcTBEHHBIE CPEICTBA https://m.edsoo.ru/a6552721

o8 XgIMEHqHI;I{LEII//II.HIZIOHLBXI/I;IMHH B BuGuorexa [IOK
P HHepo https://m.edso0.ru/1f7b5hd2

€301TacCHOCTH

99 Ilfscgeilfqe;:lne 1 5a bubmmnoreka HOK

. PDIOMEPHDIC CpEICTRA. https://m.edsoo.ru/da42d5a9
BITOBAsI XUMHSI

XWUMHS B CTPOUTEIIBCTBE. Bu6nnorexa [IOK

100 Bakneiimue cTpouTENbHBIE U )
KOHCTPYKIIOMHEIE MATEpHATE! https://m.edso00.ru/61e69003
XHUMHS B CEINBCKOM XO3SIUCTBE. Bu6miorexa [TOK

101 Oprannyeckue 1 MUHEpAJIbHbIE https://m.edsoo.ru/fd39587d
yaoOpeHust — )

102 Cucremarusanusg U 00001eHne bubaunoreka [JOK

3HAaHWUH 10 TEME

https://m.edsoo.ru/db979c70
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OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
oOpa3oBaHus

1

11

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

OCHOBOIIOJIAralONINe MOHATHS (XMMHUYECKUI 3JIEMEHT, aTOM, M30TOIIbI,
ANIEKTPOHHAs 000JI0YKa aTOMa, S-, p-, 0-3JIEKTPOHHBIE OPOHUTAIIH ATOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aTroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHYeCKas CBA3b (O- U T-CBSI3b, KpaTHbIE CBA3M), THOpUAM3ALUSA
aTOMHBIX oOpOuTasiell, KpHUCTaljauueckas pemeérka, MoJb, MOJIIpHas
Macca, MOJSpHbIA O00BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMUCIEPCHBIE CHUCTEMBI), KPUCTAIOTUIPATHI, YIIIEPOHBIN
ckeseT, (YHKUMOHANbHAs TpyINa, pajuKal, U30MEpbl, CTPYKTypHas
¢dopmyna, u3zomepus  (CTpyKTypHas, reomerpuueckas  (umc-,
TPaHCHU30MEpHSI), TOMOJIOTUYECKHI psA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHCIIOPOJI- U A30TCOJAEpXKAIIUE COCAUHEHMs, OMOJIOIMYECKU aKTHBHbIE
BellecTBa (YriIeBOIbI, JKUPbI, OCKHN), MOHOMED, TOJIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCTUHEHHUS, KPEKUHT, pUGOPMHHT, THITbI
XUMHUYECKUX peaKUUid (OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE, 3K30- U
SHAOTEPMHUUYECKHE, PEaKIIMM MOHHOIO OOMEHa, TOMO- U T€TE€pPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, HJIEKTPOJIUTHI, HEITEKTPOIMTHI,
ANEKTPOJINTUYECKAs AUCCOLUALNS, CTENIEHb TUCCOLMALNN, OKUCIIUTEND,
BOCCTAaHOBUTENb, JJEKTPOJIM3, CKOPOCTb XUMHUYECKOW peakiuu,

XUMHUYECKOE PABHOBECHE)

1.2

1.3

TEOPUH U 3aKOHBI (TEOPUS XUMHYECKOTO CTPOCHUS OpPraHUYECKUX
BemiectB A.M. BytnepoBa, Teopus >IEKTPOTUTHUECKON TUCCOLMAIUH,
[lepuoanueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW S3BIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIeKAIUEe B OCHOBE MOHUMAHMS MPUYMHHOCTH U CHCTEMHOCTH
XAMHYECKUX SBJIECHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU
BEILIECTBA HA ATOMHOM, MOJIEKYJISIPHOM U HAaJIMOJIEKYJIIPHOM YPOBHSIX

MPEICTABICHUS o MEXaHu3Max XUMHYECKHUX peakuui,

TCPMOANHAMHUYCCKUX u KHHECTHYCCKHX 3aKOHOMCPHOCTX nux

IMPOTCKAHUSA, O XUMHUYCCKOM PABHOBECHU, JUCIICPCHBIX CUCTEMAax
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1.5

(akToNOrMUecKue CBEICHHUS O CBOMCTBAaX, COCTaBe, IOIYYCHUH H
0€30MacHOM  HUCIOJIb30BAaHWM  BAXKHEUIIMX  HEOPraHUYECKHX |
OPraHWYECKUX BEIIECTB B OBITY W TNPAKTHYECKOH JEATEILHOCTH

YECJI0BCKa

o0Iye HaydHbIC NMPHHIMITBI XMMHUYECKOTO MPOM3BOJICTBA (HA IpHUMeEpe
MPOM3BOACTBA CEPHOW KHCJIOTHI, aMMHaKa, METaHOJa, IepepadOTKU
HedTH)

ChopMupoBaHHOCTH YMEHHIA BBISBIISITh:

2.1

XapaKTCPHBIC IMPpU3HAKA u B3aMOCBA3b HN3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IIPpHU OIIMCAHUKW CTPOCHHUA U

CBOJCTB HCOPraHMYCCKUX U OPraHNYCCKHUX BCUICCTB U UX npeBpameHHﬁ

2.2

3.1

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUN C MOHATHSIMH H npeacTaBJICHUAMU
APpyrux mnpeamMeToB IAJist 0osiee 0OCO3HAHHOIO MOHHMMAHHSA U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA
Cq)OpMI/IpOBaHHOCTL YMCHUS UCIIOJIB30BATh:

HaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCKAYHAPOAHOI'O COrO3a
TGOpGTH‘-IGCKOfI u HpPIKJIZlI[HOfI XMMHUU W TpPHUBUAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAIIUXCA K HN3YUYCHHBIM KjIacCaM OpPraHu4Y€CKUX H

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

XMMHUYECKYI0 CHUMBOJMKY JUIS COCTaBICHHUS (POpPMYNT HEOPraHUYECKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX
U CKEJETHBIX) (POPMYJI OpraHUUECKUX BEIIECTB

CdopmupoBaHHOCTH YMEHHUS KJIACCU(PUIIUPOBATH:

HEOpraHWYeCKHe BEIIEeCTBA, CAMOCTOATENIbHO BHIOMpATh OCHOBAaHUS U
KPUTEpUU JUIs KITacCU(PUKAIK N3yJaeMbIX XUMUYECKUX OOBEKTOB

OpPraHM4cCKHUC BCHICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHHA U

KPUTEpUU JUIs KITacCU(PUKAIIMK N3yJaeMbIX XUMUYECKUX OOBbEKTOB

4.3

M0 Pa3IUYHBIM TPU3HAKaM (YUCIYy U COCTaBY PEArupyIOIIMX BEIIECTB,
TErIoBOMY  3(PEKTy peakiuy, W3MEHEHUIO CTENeHEeH OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akuuu, y49aCTUro KaTanﬂsaTopa)

ChopmupoBaHHOCTE YMEHUSI XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM U BO30YXKIEHHOM COCTOSIHUHM) W HOHOB
XUMHYECKUX 3JIeMeHTOB 1 — 4 niepuonoB [lepunoanueckoit cucrtemsr . 1.
MenpeneeBa U UX BaJECHTHbIE BO3MOKHOCTH, UCIIOJIb3YS MOHATHS S-, p-,

d-3ﬂeKTp0HHBIe Op6I/ITaJ'II/I, OHCPIrCTHUYCCKUC YPOBHU

ChopMHUpPOBAaHHOCT, YMEHHS OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHSI

CBOMCTB XMMHMYECKHUX DJIEMEHTOB H o6pa3yeMLIx UMH CO€OUHEHMH II0




[IEpUOJAM U I'PYIIIaM

7.1

ChopMUpoOBaHHOCTh YMEHHSI COCTaBJIATh YPaBHEHHS XHUMHUYECKUX
peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:
OKHUCJINTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKLUN [TOCPEICTBOM COCTABJICHUS

AJEKTPOHHOIO OajlaHca 3TUX peakLuit

1.2

YPaBHEHUsl PEaKLUMi pas3IMYHbIX THIIOB; IIOJHBIE M COKpAILEHHBIE
ypaBHEHHS PEaKIfii HOHHOTO OOMEHa, YYUTHIBAs YCIOBUS, IPH KOTOPHIX

OTHU p€aKIWHU UAYT J0 KOHIIAa

7.3

peaKuuii THUAPONIN3a, PEaKIUi KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

THAPOKCOKOMIIJIEKCOB IMHKA U aJ'IIOMI/IHI/IH)

8.1

CdopmupoBaHHOCTH YMEHHUS MOATBEPHKIATh:

Ha KOHKDETHBIX IIpUMEpax XapakTep 3aBHUCHUMOCTH PEaKLIUOHHON
CIIOCOOHOCTH OPraHUYeCKUX COCIUHEHWH OT KpaTHOCTM U TUMa
KOBAJICHTHOM CBSI3M (O- U T-CBS3H), B3AUMHOTO BJIMSIHUS aTOMOB U IPYIIIT
aTOMOB B MOJICKYJIaX, @ TAKXKE OT 0OCOOEHHOCTEH peaan3aluyl pa3IndyHbIX

MCXAaHU3MOB IIPOTCKAHUA peaKI_II/Iﬁ

8.2

10

10.1

XapaKTCPHBIC XHUMHUUYCCKUC CBOMCTBa BCIICCTB COOTBCTCTBYHOIIUMU

OKCIICPUMCHTAMU U 3aIlIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHX peaKHI/Iﬁ

ChopmupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTAaB M BaKHEHIINe
CBOMCTBa BENIECTB, MPUHAICKALIUX K ONPEACIEHHBIM KjaccaM H
rpynmnaM coeIMHeHUN (IIPOCThIE BEIIECTBA, OKCU/IbI, TUIPOKCHIbI, COJIH;
YTJI€BOAOPObI, POCThIE 3(PUPHI, CIUPTHI, (PEHOJIBI, aJTbAECTUIbI, KETOHBI,
KapOOHOBBIE KHUCIIOTBI, CIOXHBIE A(GUPBI, KHUPBI, YIIEBOJbI, AMHHBI,

AMUHOKHCIIOTHI, OETTKH)

C(l)OpMI/IpOBaHHOCTB YMCHHA TPOBOAUTH paC‘-IéTI)I o XHMHUYCCKUM
(I)OpMy.]'IaM U YpAaBHCHHAM XHMHUUYCCKHX peaKI_II/Iﬁ C HUCIOJIb30BAHHECM

(bU3MYECKUX BEJIUYMH:
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMH, €CIIH OJIHO
W3 UCXOAHBIX BEMIECTB JIAaHO B BUJIE PACTBOPA C ONPEIETEHHON MaCCOBOM

JoJIeH pacTBOPEHHOTO BEIIECTBA MM JaHO B U30BITKE (MMEET MIPUMECH )

10.2

MaccoBOM WM 00BEMHOM JI0JIH, BBIX0J1a MPOIYKTA PEAKLIUU

10.3
10.4
10.5

11

TETIOBOTO 3P dexTa peakuuit
00BEMHBIX OTHOIIIEHHI ra30B
10 HaXOKJCHUIO XUMUYECKOH (POpMyIIBI BellecTBa

Bnanenue cucteMol 3HaHHMM O METOJAX HAyYHOTO MO3HAHMS SIBICHUU

IpUPOAbI, UCITIOJB3YEMBIX B €CTCCTBCHHBIX HAYKaX U YMCHUC IPUMCHATH




OTU 3HaHHUA MPU SKCICPUMCHTAIBHOM HMCCICAOBAHUU BCIICCTB U IJIA
OOBACHEHUS XHUMHYECKUX SIBJIGHI/IPJI, HMCIOIUX MCCTO B IIPUPOIC,

HpaKTquCKOﬁ JCATCIIBHOCTHU YCIIOBEKA U B HOBCCHHeBHOﬁ KHU3HU

12

13

14

15

ChopMupoBaHHOCT yMEHHS TPUMEHSTH (HMCIOJIB30BATh) 3HAHUS O
COCTaB€ M CBOMCTBAX BEIIECTB JUIsI SKCIEPUMEHTAIBHON NPOBEPKHU
TUIIOTE3 OTHOCHUTENBHO 3aKOHOMEPHOCTEH NPOTEKAaHUS XUMHYECKHUX
peakiuuMii W MPOrHO3UMPOBAHUS BO3MOXKHOCTEM HMX OCYLIECTBIICHUS,
CUCTEMHBIC XWMHUYECKUE 3HAHWS Ui OOBSICHEHUS W TMPOTHO3UPOBAHHS
SIBJICHUM, MMEIOIIUX €CTECTBEHHOHAYYHYIO MPHUPOAY; s NPUHATHA

IPaMOTHBIX pPEIIEHUH MPOOJIeM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUEH

C¢hopMHPOBAaHHOCTH YMEHHS IUIAHHUPOBATH W INPOBOJUTH XUMHYECKUH
OKCIICPUMCHT (HOHy‘IeHI/Ie U HU3YUYCHHUC CBOMCTB HCOPraHN4YCCKUX U
OpPTaHUYECKUX BEIIECTB, KAUECTBEHHBIE pPEAKIUU  YIJIIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOJCOJCPIKAIINX OPraHMYECKUX BEIIECTB,
pelIeHne  SKCHepUMEHTAJIbHBIX  3a7ad [0  PACHO3HABaHHUIO
HEOPTaHWYECKUX W OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpamieHuss ¢ BemecTBaMH H  JabOpaTOPHBIM
obopynoBanueM; (HOpMyYIHPOBATh LETH HCCIIEIOBAHUS; MPEICTABIATH B
pa3nmuuHOl (opMe pe3ylbTaThl OIKCHEPHUMEHTa, AaHAJIM3HPOBATh U

OLICHUBAThb UX NOCTOBECPHOCTDH

CchopMHpPOBaHHOCTh YMEHHSI OCYIIECTBIISAThH LIEJIEHANPABICHHBIH MOMCK
XUMHUYECKON MH(POPMAIIUY B Pa3JIMYHBIX UCTOYHUKAX (HayyHas U y4eOHO-
Hay4Has JUTepaTypa, CpeJCTBa MaccoBOM nHpopManuu, ceTh aTepHeT n
Jpyrue), KpUTHYECKH aHAIM3UPOBATh XHMUYECKYI0 HH(opManuio,
nepepabaThiBaTh €€ W MCIOJb30BaTh B COOTBETCTBUHU C IOCTABIEHHOMN

y4eOHOM 3amaueit

CdopmMupoBaHHOCTh yMEHHsI  MPOTHO3UPOBATH, AHAJIM3UPOBATH U
OIICHUBATh MH(OPMAIMIO C TIO3UIMM HSKOJOTUYECKOW OE€30MacHOCTH
MOCTIE/ICTBUI OBITOBOM W TMPOU3BOJICTBEHHON JESTEIHHOCTH YENOBEKa,
CBSI3aHHOW C TiepepaldOTKON BelecTB; CPOPMHUPOBAHHOCTH YMEHH
OCO3HAaBAaTh  OMACHOCTh  BO3JICHCTBUSI HA  JKUBBIE  OpPraHU3MBI
OmpeAeNEHHBIX BEIIECTB, IMOHUMAs CMBICI T[IOKa3aTesl MpeaesbHON
JOMyCTUMOW ~ KOHIIEHTpAallUd, W TOACHATH Ha TMpUMeEpax CIOCOObI
YMEHBILIEHUS U MPEJOTBPAIICHNUS UX BPEIHOTO BO3ACUCTBUS HA OPTaHU3M

YCJIOBCKa




INIEPEYEHDb 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

MO XUMHUMN
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 TeopeTryeckue OCHOBBI XUMUH
Crpoenue BemectBa. CoBpeMEeHHas MOJElb CTpOEHUs aToma. Pacrmipenenenue
JNIEKTPOHOB 10 DHEPreTHYECKUM YpoBHsAM. Kiaccupukanus XUMHYECKHX
1.1 asteMeHTOB. OCOOEHHOCTH CTPOEHHUS YHEPreTHYECKUX YPOBHEH aToMoB (S-, p-, d-
aneMeHToB). OCHOBHOE U BO30YXKIEHHOE COCTOSHHUS aTOMOB. OJEKTPOHHAs
KoH(pUTyparnus aroma. BalleHTHBIC JJIEKTPOHBI
[lepuonnueckas cucremMa xumudyeckux dnemeHtoB M. Menxeneesa.
Ousnueckuit cmbica [lepuoanmueckoro 3akona .M. MenneneeBa. [Ipuunnbl u
1.2 3aKOHOMEPHOCTH M3MEHEHHs CBOWCTB DIEMEHTOB M HUX COEIUMHEHMH IO
epuoJaM U TIpynnaM. 3aKOHOMEPHOCTM B HM3MEHEHMHM CBOWCTB IPOCTBIX
BEILIECTB, BOJOPOAHBIX COETMHEHU, BBICIIUX OKCUAOB U TUIPOKCHIOB
1.3 BanentHocTh. DnekTpooTpunareabHOCTh. CTENEHb OKUCIEHUS
Bunel xumuueckoi cBs3M (KOBaJleHTHas, HOHHAs, METallInyecKasi, BOJOPOIHAs)
14 Y MEXaHU3MBI €€ 00pa3zoBanus. MeXMOJIEKyIsIpHbIE B3auMoAecTBus. BemecTra
' MOJIEKYJIIPHOTO W HEMOJIEKYJIPHOTO CTpO€HHS. THIbl KPHUCTAUIMYECKUX
pemETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THMA KPUCTAIIIMYECKON PEIIETKI
15 Xumudeckas — peakius.  Krmaccudukamuss — XMMHUYECKHX — pEakIuid B
' HEOPraHUYeCKOW U OPraHNYECKOM XMMHUH. 3aKOH COXPAHEHHS MacChl BEILIECTB
1.6 CkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3UYHbBIX (PAaKTOPOB
1.7 TemnoBsie 2 hekTh XUMUYeCKUX peakiuil. TepMoxumuueckue ypaBHEeHUs
18 OOpatumblie peakiuu. XUMHUYECKoe paBHOBecue. DaKTOphl, BIUSIONIUE Ha
' COCTOSIHUE XUMHYecKoro pasHoBecus. [Tpunnun Jle [IlaTtense
OnexTponutuueckas auccoruanus. CuibHble U cinadbie dmekTponuThl. Cpena
1.9 BOJIHBIX PAaCTBOPOB BEIIECTB: KHCIas, HEUTpaibHas, Iieao4ynas. CrerneHb
JTucconranuu. Peakiuy HOHHOTO 0OMeHa
110 I'unponus coneit. Monnoe nmpoussenenue Boabl. Bogopoausiii nokaszarens (pH)
' pacTBopa
Crioco0ObI BeIpaXKeHHST KOHIIEHTPAIIMK PACTBOPOB: MaccoBasi A0Js1 paCTBOPEHHOTO
111 BEILIECTBA, MOJISIpHAas KOHUEHTpamus. HachlllleHHble W HEHaCHIIIEHHbIE
pacTBOpbI, pacTBOpUMOCTh. Kpucramnoruaparsl
112 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE peakluu. [loBeaeHne BemecTB B cpefax c

Pa3HbIM 3HAYCHUCM pH Metoapl SJICKTPOHHOI'O Oananca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHHUYECKOW XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHenuil. Homenkinarypa HeopraHm4ecKkux

BEILIECTB

2.2

2.3

2.4

XUMHUYECKUE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanuii, KajabLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HUX coeauHeHmid. OOmue
CIOCOOBI MOJTYYCHHS] METAIIJIOB

XHWMHYECKHUE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TaJIOTCHOB, CEpbI, a30Ta,
dbochopa, yrimepomsa W KpEeMHHUsS) M HX  COCAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICIKAITUX K PA3ITHUHBIM

KJj1accaM

2.5

##HPar##H#  nenTudukanms HeopraHmuecknx coeanHeHunii. KagectseHubie

PC€aKu Ha HECOPraHNMYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPTraHMYECKON XUMUU

3.1

OCHOBHBIE TIOJIOKEHHMSI TEOPHUH XHMHYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YriepoaHblii CKelIeT OpraHM4eCKOW MOJIEKYIIBI.
KpatHocTh xumuueckoil cBsizu. S- W P-cBs3U. SP3-, SP2-, SP-ruOpuAM3AIIH
opOuTaneil aTOMOB yriepoaa. 3aBUCHMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOTO

cTtpoeHus Mosekyi. ['omonoru. ['omonornuecknii psaa. Mzomepus u nzoMepsl

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanuoHHbIE  3PQEKTHI

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o knaccupuKaMu OpraHuyYecKux BemecTB. HomeHkmnatypa
OpPraHMYECKUX COEIWHEHUN (CHUCTeMaThyecKkas) W TpUBUAIbHBIC Ha3BaHUS

BaYKHEHIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB

CBO6OI[HOpElI[HK&J'IBHBII>i M HOHHBIH MEXaHU3MBI pCaKkunu. Ilonsatue o

Hykieopuie u snexrpoduie. [Ipauno MapkoBHukosa. [Ipasuio 3aiineBa

Ankanbl. XMMHUYECKUE CBOWCTBA AJKAHOB: raJOT€HUPOBAHUE, JETHAPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKUHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. [lukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJIbIM

pasMEpoOM LUKIIA. Peaknuu NPpUCOCAUHCHUA U paIUKAJIBHOI'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMH MPUCOCAMHEHUS (TajJoreHHpPOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHMUE, TUApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anui. [IpoMbIlieHHbIe ¥ JTa0OpPaTOpHBIE CIIOCOOBI  MOYYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUEHOB: pCakuu MNpPHUCOCAUHCHUA

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs U noiaumepusanuu. [lomyueHue




aJIKaAUCHOB

3.8

3.9

3.10

3.11

AnkuHbl. XMMHUYECKHE CBOMCTBA: PEAKLUU IPUCOECIUHEHHUs (IaJOreHUpOBAaHUE,
THJIPUPOBAHUE, THIpATAIUs, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 MONy4YeHHUs
IIOJIMMEPOB M JPYI'MX IIOJIE3HBIX INPOAYKTOB. Peaknuum 3amemenus. I'openue
alleTWJICHA KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHH JJI CBAPKU U PE3KU

MCETAaJlJIOB. HpI/IMeHeHI/IC allCTHUJICHA

Apenbl. XUMHYECKHE CBOWMCTBa O€H307la: PpEaKUHH  AIEKTPOPUIHHOTO
3aMelIEeHUs, NpUcoennHeHusl (TUIpUpOBaHME, TajloreHupoBaHue). Peakuus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3onma.
Oco0eHHOCTH XMMHMYECKUX CBOMCTB crupoina. [lomumepusauust cTuposna.

Crioco0b1 IOJIYYCHHUA U IPUMEHCHUEC apOMATUUYCCKUX YTJIIEBOJOPOAOB

Cnuptel.  IlpenenpHble  OQHOATOMHBIE CHUPTHL. XHMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO  YCTaHOBJIGHUS — HAJIMYMA
TUIPOKCOTPYHIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCOO  IOJydyeHUus
pacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakiuus ropexus.
[TonyyeHue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOb U TIIMLUEPUH KaK IPEICTaBUTENN IPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosla (peakuuu € HATPUEM, TUAPOKCHAOM

Hatpus, Opomom). [lonyuenue penona

3.12

3.13

3.14

AJ'II))IGFI/IZ[I)I. XUMHYECKHE CBOMCTBA NpEACIIbHBIX AJbACTUAOB: THAPUPOBAHUC,
KAueCTBCHHBIC PEaKIMU Ha KapOOHWIbHYIO TPymmy (peakius «cepeOdpsHOro
3epkanay, B3aumoeiicteue ¢ ruapokcuaom meau (II). Tlomyuenue npenenbHBIX
QNbJIETHJIOB: OKHCIIEHHE CHOUPTOB, THApATalMs aleTWieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHoctTn pC€aKkun OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XHMMHUYECKHE CBOMCTBA NpEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MypPaBbUHOM KHCIIOTHI.
[lonydyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHUE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albJAETUI0B. Bpicliue mpeneinbHble U

HeTpeeIbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu stepuduxanuu. I[IprMeHeHne CIOXHBIX 3GUPOB B
MUIIEBOW M Nap@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CIOKHbIE 3(UpbI
IJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBONCTBA >KHPOB:
THJIPUPOBAaHUE, OKUCIIEHUE. [MIponu3, WiIM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTY4YE€HUsI COJIe BBICIIMX KapOOHOBBIX KHCIOT. MbLna Kak

COJIN BBICHINX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKHE CBOMCTBA TIJIFOKO3BI: pEAaKIMM C YYaCTUEM CIHUPTOBBIX U




3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCTIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAYEHUE B KU3HEIAEATCIBHOCTH OpranusMa. Jlucaxapuzipsl: caxapo3a, MajlbTO3a.
BoccranaBiuBaomye M HEBOCCTaHABJIMBAKOIIME aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuael: kpaxmail, riukoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmajla, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayla H
LEJUII0N03bl. XMMHMYECKHE CBOMCTBA Kpaxmajia: TUApPOJIA3, KadeCTBEHHAs
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: THMAPOJIN3, MOJIYYCHHE
3¢pupoB Uemwnono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHUCKO3a,

alleTaTHBIN 1IENK)

AMUHBI. AMHMHBI KaK OPraHMYECKUE OCHOBAHUS: PEAKLUU C BOJOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHUIWMH KakK MpEeACTaBUTENIb apPOMATHUYECKUX aMHUHOB.
XUMHYECKHE CBOMCTBAa aHWUJIMHA: B3aUMOJCIHCTBHE C KHUCIOTaMH, OpOMHOI
BOJOM, okwucieHue. [lodyyeHue aMUHOB aJKWIMPOBAaHUEM aMMHAKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMHUHOKUCIOTBI U Oenkh. AMHMHOKHUCIOTHI Kak aM(oTepHble OpraHU4YecKHe
coenuHeHusi. OCHOBHBIE AMHUHOKHCIIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TMAPOJIN3, JEHATYpallus, KaYeCTBEHHbIE (LIBETHBIC) PEaKLUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTh CBOMCTB IOJIMMEPOB OT
cTpoeHus: MouieKyd. OCHOBHBIE CIIOCOOBI TOJMYYEHUS BBICOKOMOJEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alMi U TMOoJUKOHAeHcanun. Knaccudukanus

BOJIOKOH

###Par#H# 1 nenTudukanns opraHMuecKux coeMHeHni. Perenne

OKCIICPUMCHTAJIbHBIX 3a/la4 Ha paCliO3HaBaHWEC OPraHNYCCKUX BCIICCTB

3.20

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

XUMHUS U KU3Hb

4.1

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

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBAMU, CPEACTBAMU OBITOBOM XMMUU

4.2

4.3

4.4

XUMHS U 300pOBbE. XUMUS B MEAUIMHE. XUMHS U CEITbCKOE XO35IMCTBO. XUMHS B
MIPOMBIIIIEHHOCTH. XWUMHS M JHEpPreTUKa: MPUPOIHBIA M TOMYTHBIA He(TAHOM
rasbl, UX COCTaB M ucnoib3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPOJIOB)

XUMUA U IKOJOTHsl. XUMHUYECKOE 3arpsA3HEHUE OKPYKalole Cpedapl M €ro
nocnencteus. Oxpana ruapocdepsl, MOYBbI, arMocdepsl, GIopsl U GayHBl OT
XUMHYECKOTro 3arpsisHeHus. [Ipobimema OTXOJOB M MOOOYHBIX MPOTYKTOB.

AJ'ILTepHaTI/IBHBIC HUCTOYHHUKU SHEPTUU

O6IJ_II/IC NPpEACTABJICHUA O MPOMBIINUICHHBIX crioco0ax MOJIYYCHHUA XHUMUYCCKHUX




BeleCTB (HAa TpUMEpe MPOU3BOJCTBA aMMHAaKa, CEpHOW KUCIOThI). UEpHas u
uBerHas ~ metauryprusi.  CTEKs0 WM CWIMKaTHas  IPOMBIIUICHHOCTb.

[Ipombinennast ~ opranudeckas  xumus.  CpIpb€  Ans  OpraHu4ecKou

MIPOMBIIIJICHHOCTH
5 HH#Par##H# Tunbl pacy€THBIX 3a/1a4
#H##Par###PacdéTbl Macchl BeleCTBa WM 00BbEMA Ta30B 10 H3BECTHOMY
5.1 KOJIMYECTBY BEIIECTBA, MACCE WIIH 00BEMY OIHOTO M3 YUACTBYIOIIUX B PEAKIIUH
BELIECTB
5.2 ##HPar##H##Pacuérel TeruoBoro ¢ ¢exra peakuu
5.3 ##HPar##HPacuéTpl 00bEMHBIX OTHOIIEHUH Ia30B MPU XUMUYECKUX PEAKIIHSIX
5.4 #H##Par####Pacuétel macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOJTYKTOB
' peaxiuu, eciiu OJJHO U3 BELIECTB JIaHO B U30BITKE (MMEET MPUMECH)
55 H#HH#Par###PacuéTbl MacCcOBOM WM 0OBEMHOM JT0JIU BBIX0J1a MTPOIYKTA PEAKIIUH
' OT TEOPETHUYECKH BO3ZMOKHOTO
###Par###Pacuérel Maccel (00BEMa, KOJTMYECTBA BENICCTBA) MMPOTYKTa PEAKIIHUH,
5.6 €CJIM OJIHO M3 BEIIECTB JaHO B BUJIE PACTBOpA C OMpPeIeIEHHON MaccoBOil 1oyei
PacTBOPEHHOTO BEILIECTBA
57 #A#Par###PacuéThl ¢ UICTIOIB30BAaHUEM MOHSATUN «MACCOBAsI I0JIS», «MOJIIpHAs
' KOHIICHTPALIUS», «PACTBOPUMOCTH
##HPar##H#Haxoxnenue MOJIEKyJIIpHON (POPMYIIbI OPraHMYECKOTO BEIEeCTBA 110
5.8 €r0 MIIOTHOCTH ¥ MacCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIIAX B €r0 COCTAB, WX IO

MIPOYKTaM CTOPaHHUS




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA
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VYueOnuk / 10knacc-Xumus. ['abpuensn O. C., Octpoymos U. I'., [Tonomapes.-

m3a.lIpoceemenue
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