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MNOACHUTEJBbHASA 3AIINCKA

Pabouast mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0OpazoBaTenbHON MIPOTPaMMBI CpeIHero o011ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
denepanny, peamu3yIOIUX OCHOBHBIE 00pa3oBaTelbHbIE NPOrpPaMMBbl, U
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHST Ha YpPOBHE YINIYOJIEHHOTO W3YYEHUs 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTo oOpa3oBanusi ywamuxcs 10-11 xmaccos.
W3ydyeHue nmpeamera, peamu3yeMoe B YCIOBUAX  AU(GEepeHLUPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO oOOecmeunuTh 00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aZanTaluyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU B COLIUYME, a TaKxkKe NS
IPOJOJKEHU OOy4YeHHUs B OpraHu3auusax MnpodecCHoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamMme 1o XMMHM Ha3Hay€HUE MOpeaMeTa «XHUMHS» MOIy4daeT
NOAPOOHYI0  MHTEPHPETALUI0 B  COOTBETCTBUM C  OCHOBOIOJIArarolMMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIIGHHOCTH IIeJIeH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUU QYHKIIMH:

e HMH(QOPMALIMOHHO-METOAUYECKAsA, peaju3alusi KOTOpoWh oOecrneynBaeT
NOJIy4YeHUE NPEACTaBICHUS O LEeNAX, COAEpX aHuW, OOIlIed cTpaTeruu
oOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00yJarONTUXCs CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
ONpeJeNieHre: MNPUHILIMIIOB CTPYKTYpUPOBAHUS W TOCIIEN0BATEIbHOCTU
U3y4YeHUs y4eOHOro maTrepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax HTOrOBOWM arrectaliud B (OpME €IMHOr0 TOCYJapCTBEHHOTO
HK3aMeHa M0 XUMUHU.

[Iporpamma aJist yriy0JIE€HHOTO U3YYEHUSI XUMUU:



. yCTaHaBJINBAET WHBApUAHTHOE MpPeAMETHOE coJiep>KaHue,
o0s13aTeNIbHOE NIJIs1 U3YUYEHHUS B paMKaX OTICNbHBIX MPOQUIeH, mpeaycMaTpuBaeT
pacmpejielieHie W CTPYKTYpUpOBaHHE €ro 1Mo  KilaccaM, OCHOBHBIM
COJZIEp>KaTEIbHBIM JIMHUSAM/pa3ziesiaM Kypca;

. AT MIPUMEPHOE pacrpeesieHue y4eOHOT 0o BPEMEHH,
PEKOMEHTyeMOT0 JJIsl U3YYEHUS OT/IETbHBIX TEM;
. npeajiaraeT MPUMEPHYIO MOCIEOBATENIbHOCTh U3YYEHHUS! Yy4eOHOTro

Marepuansa C Yy4€TOM JIOTUKM IIOCTPOEHUSA Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

. Ja€T METOAWYECKYI0 HHTEPHPETALMIO LEJIeH W 3aJad HU3y4YEHUs
npeaMera Ha yriayOJI€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX IPUOPUTETOB B
CUCTEME CpeaHero obmero oOpa3oBaHUs, COAEPKATEIBHOW XapaKTEPUCTUKH
IUIAaHUPYEMBIX PE3YJIbTATOB OCBOECHHS OCHOBHOM 0Opa3oBaTEIbHOM MPOrpaMMBbl
CpeaHero ooliero 0opa3zoBanus (JUYHOCTHBIX, METAMIPEAMETHBIX, TPEIMETHBIX ), a
Takk€ C¢ Y4ETOM OCHOBHBIX BHUJOB Y4YEOHO-IIO3HABATENbHBIX  JEHCTBUN
00y4aroIIerocs o0 OCBOCHHUIO COJIEP KAHUS ITPEIMETA.

[To BceM Ha3BaHHBIM MO3HIMUSAM B MPOTPaMME MO XUMHUH NPEAyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOil MO  XUMHUHU
00s13aTeNIbHON (MHBApPUAHTHON) COCTABJISIONIEH COJEpKaHUs y4eOHOTO MpeaMeTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpA €ro BapHATHBHOW COCTaBJISIONIEH,
KOTOpas JOJKHA OMPENENsThCS B COOTBETCTBUHM C HAMPABIEHUEM KOHKPETHOTO
npoduiis 00yyeHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PIOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTEME
niddepeHIMpoOBaHHOTO OOYYEeHHUS Ha YpPOBHE CpeIHero ooOiiero oOpa3oBaHUs
XUMHUST Ha YpOBHE YINIYOJIEHHOIO M3Yy4YeHHUsl HANpaBJIeH Ha pean3aluio
IMPEEMCTBEHHOCTH C  MOCJHEAYIOIUMM  3TaloM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHUs B paMKaX M3yYCHUS CHEIUATbHBIX ©CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIHIUIMH B By3aX M OPraHHU3alMAX CPEIHEro MpoQeCcCHOHAIBHOTO
oOpa3zoBanus. B 9Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha  paclIMpeHue W  yriayOJeHue TEeOpeTUYECKOM |
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHus1, B TOM YHCIIE C TIEPCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUSI XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk mnjuaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEILHOM MPOTpaMMbl CpeAaHero oOiero oOpa3oBaHUs
U3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay
BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydarommxcs, Ha (popMHpOBaHUE y HHUX



OOLIEMHTEIIEKTYaJIbHBIX YMEHHUM, YMEHUI pallMOHANU3alMU y4eOHOTO Tpyla U
O00OOIIEHHBIX  CMOCOOOB  JEATEIbHOCTH, HWMEIOMIMX  MEXIUCUUIITMHAPHBIH,
HaAJpPEIMETHBIN XapaKTep.

CocTaBnsomyMH NpeaMeTa «XUMHUS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHuyeckas xumusi». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3allud COJAEpPKaHUS 3TUX KypcOB B NPOrpaMMme IO XUMHUU 32 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o paznuuusax 0a30BOTO0 W yriyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKass XHMMsS» COCTABISIET COBOKYIHOCTh NPEIMETHBIX 3HAHMW U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMI MOJy4YaeT ONpeaeiIEHHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
maTepuana. Tak, Ha yriayOJIEHHOM YpOBHE H3Yy4EeHMs IpenMera oOecredyeHa
BO3MOXKHOCTh 3HAUUTEJIBHOIO YBEIMYEHUs O00bEMAa 3HAHUH O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX WX COEJAMHEHUN Ha OCHOBE PACIIUPEHUS U YIIyOJeHHs
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUH, pACCMATPUBAEMBIX C TOUKH 3PEHHS] XUMHUYECKOU KUHETUKU
M TepMOAMHAMUKU. M3ydyeHue mnepuoaudeckoro 3akoHa u Ilepuoanueckou
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEJCTABICHUSAX O CTPOEHUU aToMa. XMMUYECKAsl CBA3b
OOBSACHSAETCS C TOYKH 3PEHUS IHEPreTUYECKUX U3MEHEHUI pu €€ 00pa3oBaHuU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yuenue
TUIIOB ~ peakuud  JOomojHseTcss  (GopMHpOBaHMEM  MpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IMPOLECCaxX U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoidl XMMHUU HPH PACCMOTPEHUU PEAKIIMOHHOM CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX pPeaKiuil.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpPKAHHE KypCOB XUMHUU
yIIyOIEHHOTO YPOBHS M3YUYEHUS JIJIs1 KJIACCOB OMpPEAeIEHHOTO poduis (TIaBHBIM
o0pa3oM Ha HUX CTPYKTYpy H XapakTep JOMOJHEHUH K oOIeld cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbBIE TIpeIMeThl. Tak, Hanmpumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMUKO-(pu3udeckoro nmpodusis 60bIIoe
3HaueHHUe OyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3YYeHUU TMpeAMeTa B JAaHHOM Ciyyae akIeHT OyJeT cenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TEOPUN B XMMHUHU U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHAs Teopusi (MOJEKYJsipHasi Teopusi B (PU3MKE), 3aKOHBI COXpaHEHUs



MacCbl M DHEPIUH, 3aKOHBI TEPMOAMHAMMKH, 3JIEKTPOJIM3A, IPEIACTaBICHUSA O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IIpeAMETa I KJIACCOB XUMHKO-
ouonornueckoro npoduiast OONbUINKI yAETbHBIM Bec OyaeT MMETh OpraHuYecKas
xumusa. B 3TOM chmydae mpeAocTaBiisieTCsl  BO3MOXKHOCTh g Ooliee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHYECKOM  OpraHu3aluy  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpPUMEPY, TaKHe
CTPYKTYpHBIE€ KOMIIOHEHTBI, KakK JUOUAbI, O€NIKH, YTIJIEeBOJbl, HYKJICHHOBBIC
KUCJIOTHl U Apyrue. [Ipm 3TOM 3HaHHS O COCTaBE M CBOWMCTBAX NPEACTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BELIECTB CIIy>)KAT OCHOBOM I HW3y4YEHUS
CYILIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B nmane ¢opMupoBaHus OCHOB HaydHOTO MHPOBO33PEHHUS, OCBOEHUS
OOLIEHAYYHBIX METOJIOB NTO3HAHHUSA U OIbITa IPAKTUYECKOTO TPUMEHEHUS HAYUHBIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMH IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHbIE NpeaMeThl», «Martemaruka u
uHpopMaTuKa» 1 «Pycckuil s13pIK U IUTEpATypar.

[Ipn wu3yyeHun y4yeOHOro mnpenMera «XUMHsS» Ha YriayOJEHHOM YpOBHE
TaK)Ke, KaK Ha YpPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBJSIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHUU Kak o00JacTh COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKOU
JEATEIIBHOCTH YEJIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpEeAMETa MpPeronaraet
pean3alMIo TAKUX LIEJIEH, KaK:

. dbopMupoBaHUE MpPEACTABICHUI: O MaTepUAJIbHOM EIUHCTBE MHpA,
3aKOHOMEPHOCTSX U IIO3HABAEMOCTH SBJICHUM IIPUPOJBI, O MECTE XUMUHU B CUCTEME
€CTECTBEHHBIX HayK U €€ BeIylled poju B 00EClEeUEeHUU YCTOMYMBOTO Pa3BUTHS
YeJIOBEYECTBA: B PEIICHUU MPOOJIeM IKOJOTHUECKOMN, SJHEPTreTUUECKON U MHUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIULUHBI, CO3/JaHUM HOBBIX MAaTE€pHaJIOB, HOBBIX
UCTOYHUKOB SHEPTUU, B OOECMEUECHUHU PALMOHAIBHOIO NMPUPOIOIOIb30BAHUS, B
(GbopMUPOBaHHK MHPOBO33PEHUS U OOLIEH KyJIbTypbl UENOBEKa, a TaKxkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBbIO U TMPUPOJIHOMN
cpexne;

. OCBOCHUE CHUCTEMbl 3HAHUM, JIEKAIIMX B OCHOBE XHUMHUYECKON
COCTaBJISIIOLICH E€CTECTBEHHO-HAYYHOW KapTUHBI MHpa: (QyHIaMEHTAIbHBIX
IIOHATUM, 3aKOHOB U TE€OPUU XHMHUHU, COBPEMEHHBIX IPEICTABICHUN O CTPOCHUHU
BEIIECTBA HA  pa3HbIX yPOBHSAX — AaTOMHOM, HOHHO-MOJIEKYJISIPDHOM,
HaJIMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSX
IIPOTEKAHUS XMMHUYECKMX DPEAKIUM, O XMMHUYECKOM pPAaBHOBECUH, PACTBOpax M



JUCHIEPCHBIX cUcTeMax, o0 OOMMX HAay4YHBIX MPUHLHUIAX XUMHUYECKOTO
MIPOU3BOJICTBA;

. dbopmupoBaHue y  0OydYarouuxcsi  OCO3HAHHOTO  TOHWMAaHMUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYECKUX 3HAHUUA I OOBSICHEHUS KITFOYEBBIX
uaeil U mpoOjeM COBPEMEHHON XWMHH, JJII OOBSCHEHHWS M IPOTHO3WPOBAHUS
SBJICHUM, WMEIOIIUX €CTECTBEHHO-HAYYHYIO0 MPUPOAY; TPAMOTHOTO pEeIICHUs
po0sieM, CBSI3aHHBIX C XUMUEH, MPOTHO3UPOBAHUS, aHAJIM3a U OLEHKH C MO3UINN
IKOJIOTUYECKON 0e30MacHOCTH TMOCIEACTBUI OBITOBOM W MPOU3BOACTBEHHOMN
JEATCIIbHOCTH  YEJIOBEKA, CBSI3aHHOM C  XMUMHYECKHMM  IPOU3BOJICTBOM,
WCIIOJIb30BaHUEM U MEPEPa0OTKOM BEILIECTB;

. yrayOjieHue TpPEeACTABICHUM O Hay4YHBIX METOJIax TO3HAHUA,
HEOOXOAUMBIX JIJISi PUOOPETEHUS YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U
OOBSCHEHUS XUMHUYECKUX SBIICHUN, IMEIOITUX MECTO B TIPUPOJE, B MPAKTHICCKOM
JEATEIIbHOCTH U TIOBCEIHEBHOM JKU3HHU.

B mutane peanuzanuu rnepBooYepeAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOLIUX
GyHKUMNA TIEJIOCTHOM CHUCTEMBI CpeIHEro oO0Iiero oOpa3oBaHHs MPU H3YUYECHUU
npeaMera «XuMHUsS» Ha  yIIOyOJNE€HHOM  YpPOBHE OCOOYI0  aKTyaJdbHOCTh
MPUOOPETAIOT TAKKUE IEIH U 3a]1auH, KaK:

. BOCIHUTAHUE YOEXKJAEHHOCTH B MO3HABAEMOCTH SIBJICHUN MPUPOJBI,
YBOXEHUSI K MPOIECCY TBOPYECTBA B 0OJIACTH TEOPETHUYECKUX U TMPHUKIATHBIX
UCCJICIOBAHUM B XUMUHU, (POPMUPOBAHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH;

. pa3BUTHE MOTHBAalMM K OOYYEHHIO M TO3HAHUIO, CIOCOOHOCTEHW K
CAaMOKOHTPOJII0O U CAaMOBOCIIMUTAHMIO Ha OCHOBE YCBOCHHS OOIICYEIIOBEUECKUX
IICHHOCTEH;

. pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, HMHTECIUICKTYalIbHBIX U
TBOPYECKUX CIOCOOHOCTEN oOydaromuxcs, GOpMUPOBaHUE Y HUX CO3HATEIBLHOIO
OTHOIIICHHUSI K caMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHMUIO KaK YCIOBUIO
ycrnenHon npodeccnoHaabHOi U 0OIIECTBEHHON JIESITEILHOCTH, OTBETCTBEHHOTO
OTHOIIEHUS K CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3I0POBOM 00pa3e KU3HHU;

. dbopmupoBaHue yMEHUI u HABBIKOB Pa3zyMHOTO
MIPUPOJIOTIOIB30BAHUS, PA3BUTHUE IKOJIOTUYECKON KYIbTYpbl, MPUOOPETEHUE OIbITA
0OIIIECTBEHHO-IIOIE3HOM DKOJIOTHUECKON AE€ATETLHOCTH.

OOmiee YKCIO 4YacOB, MPEAYCMOTPEHHBIX [Isi M3YYCHHS XUMHH Ha
yrayOJIeHHOM YPOBHE CpefHero olmiero oopa3oBanus, coctabiser 204 4acoB: B
10 xnacce — 102 ygaca (3 gaca B Hepemo), B 11 kmacce — 102 gaca (3 4gaca B
HEJIETTIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMMH.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHUHEHHUIA.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tumbl THOpUIM3ALMM aTOMHBIX OpOHUTaNeu
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBINA U JIOHOPHO-
aKLENTOpHBINA). THUIBI MEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OpuHapHasi, 1BOHas U TpoWHas cBsi3b. CrocoObI pa3pbiBa CBSI3€M B MOJIEKYJIaX
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnss oOpraHudeckux coeauHeHu A.M. byrtnepoBa w
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OpraHMYEeCKUX COequHEHUH. MoJeKkyasipHble W  CTPYKTYpHBIE  (OPMYJIBIL.
CrpykTypHble (GOpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenerHass. M3omepus. Bunabl W30MEpUHM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPGEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKJaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTZEJIbHBIX MTPEACTABUTEIICH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

DKCHEepUMEHTAIbHBIE METOJbl HM3YYEHHMsS] BEIIECTB M WX IMpeBpalleHUil:
O3HAKOMJIEHHWE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajaMd Ha HUX
OCHOBE, OMbITHl MO MPEBPAIICHUI0 OPraHMYEeCKUX BEIIECTB IMPU HATPEBAHUU
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpTraHUYECKUX BEILIECTB.

YraeBoaopoasl.

Aunkanbl. ["'omosiornyeckuil psii ankaHoB, oOmmas (GpopmMysa, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, SP°-
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBONCTBA
aJIKaHOB.



XHAMHMYECKHE CBOMCTBA QJIKAaHOB: PEAKUHMHM 3aMEUICHUS, W30MEPHU3ALNH,
JNETUIPUPOBaHMS, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, ropeHus. IIpencrasnenue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHMSI M XMMHMUYECKHUX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOyTaH) M
OOBIYHBIX (IIMKJIONEHTAaH, LHUKJIOIeKCaH) LUKIOAIKaHOB. CrocoObl MOIMy4YeHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHHE MOINIEKYJ alKEeHOB, SpP*-
ruOpuan3anusi aTOMHBIX OopOuTanei yriepoja, 6- W m-cBA3U. CTpyKTypHas U
reoMerpuyeckas (muc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA  AJIKEHOB.
XYWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAVHEHUS, 3aMEIIEHUS B O-MOJOKEHUE
IIpU JBOMHOM CBSI3H, MOJMMEpU3aunu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakliMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMpPSKEHHBIX JUeHOB. CroCOOBI MMOJTy4YeHUsl U MPUMEHEHHUE alIKaJueHOB.

Anxunbl. 'oMonorudeckuit psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
u30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHMHOB, SP-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA aJTKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIIEHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHBIE peaKIIMU HA TPOUHYIO CBI3b. CIIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuueckue YrieBoaopoasl (apeHsl). ['omosoruueckuili psifi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKybl Oen3ona. dusmyeckne CBOWCTBA apeHOB. XUMHYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMelIeHHsI B OCH30JIbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalie, pPeaklMd MNPUCOCAUHEHUSI, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpPe AaIKUIbHBIX pPaJuKaloB, KapOOKCHUIHHOH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUS U
MPUMEHEHUE apOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE ra3sl. HedTh u €€ mpoucxoxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



NEPETrOHKAa, KPEKUHI (TEPMHUYECKHM, KaTaTIUTUYECKHUM), PU(POPMUHT, MHUPOJIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXAY PA3IUYHBIMU KIIACCAMHU YTIIEBOAOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIIECHHS] TaJloTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynIy, LHaHOTPYIIILY,
amuHOrpynmy. /[leficTBHe Ha TaJOrCHIPOU3BOIHBIE BOAHOTO M CIHPTOBOIO
pactBopa mEnoyu. B3anMoAeinCcTBUE NHUrajgoreHaIkaHOB C MarHUEM M LIMHKOM.
[lonsatne 0 METAJUIOOPTraHUYECKUX COCAUHECHUSAX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOJIHBIX  YIJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHHN:
u3ydeHue (PU3MUECKUX CBOMCTB YIJIEBOJOPOJOB (PaCTBOPUMOCTH), KAU€CTBEHHBIX
peakluii YIrJieBOJOPOJOB Pa3IUYHBIX KJIacCOB (OOecIBeUMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMHauHbIM pacTBOpoM okcuga cepeopa(l)), kauecTBeHHOe OOHapyXeHUE
yriaepoja MW BOJXOPOJAa B OPraHMYECKUX BEIIECTBAX, IMOJYyYECHHE OSTHUJICHA U
U3y4EHUE €ro CBOMCTB, O3HakomiieHuEe ¢ KoyuekuusMu «HepTts» n «Yromby, c
oOpa3llaMM IUIACTMacC, KaydyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYII
YII€BOAOPOA0OB U FaJOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoaconepxaiiue opranu4yeckue CoeAUHEHMS.

[TpenensHble omHOATOMHBIE CcHUPTHL. CTpoeHHEe MoJieKysl (Ha Ipumepe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas QopMmyna, u30Mepus,
HOMEHKJaTypa © kinaccupukauus. Dusmyeckue cBoWcTBa  MpeleIbHBIX
OJIHOATOMHBIX CHUPTOB. BogopoaHbie CBSI3M MEXAY MOJIEKYJIaMHU CIHUPTOB.
XHWMHMYECKME CBOMCTBA: pEAaKIMM 3aMELICHUs, JErUApaTalud, OKHUCIEHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHI. [[elicTBUE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHHUs W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (QUBHUYECKUX H
XAMHUYECKUX CBOWCTB.

MHoroaToMHble CHUPTHI — JTWICHIJIMKOJIb M TIULEepuH. Puznueckue u
XUMHUYECKHE CBOWCTBA: PEAKIMU 3aMEIICHHs], B3AUMOJIEUCTBUE C OPTaHUYECKUMHU
U HEOPraHWYECKHMMM KHCIOTaMHM, KayeCTBEHHAs pEaKUus Ha MHOTOATOMHBIE
cnuptel. [IpencraBieHne o MexaHU3Me pPEAKIMM HYKICO(PUILHOTO 3aMelleHusl.
JeiictBue Ha opraHu3Mm 4esnoBeka. CrnocoObl MOJMyYeHHUS U TNPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enos. CtpoeHHe MOJEKYIbl, B3aUMHOE BIMSHUE TUIPOKCOTPYIIIBI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBOiCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (eHona.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoa.

KapOGoHuiibHbIE COETMHEHUS — alIbJIETUIBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl allbJETHIOB U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DuU3NUecKWe CBONCTBA albJCTHIOB H
KETOHOB. ~XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeauHeHus. OKUCIEHNUE albJeru0B, KAYECTBEHHBIC PEAKIIMU HA aJbACTHIbIL.
CriocoObI IOSTydeHHs ¥ PUMEHEHHE aTbJCTHIOB U KETOHOB.

OmHOOCHOBHBIC TIpeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIatypa. @u3nueckrue CBOMCTBa
OJIHOOCHOBHBIX TMPEAEIbHBIX KapOOHOBBIX KHUCIOT. BoOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ATepudUKaIuU, PEaKlUU C Y4YaCTUEM YTJIEBOJOPOJHOIO paJuKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KHUCIOTHI. [loHSITHE O TPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MaJbMUTHHOBAS, OJICUHOBAS, JUHO/IEBAS,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI OJIyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PuU3nUeCKue W XMMHUYECKHE CBOMCTBA: THAPOJHU3 B KHUCIOH U
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3nvecKkue 1 XMMUYECKUE CBOMCTBA KUPOB: TUAPOIIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6m1as xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U monucaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA W HaxOXXJIACHHE B Ipupoje. DoToCHHTES.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIIUPTOBBIX U AJIBACTUAHON
TpyNI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcCaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B npupoje u npuMenenue. [lonucaxapuasl: kpaxman,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
neJToo3bl.  PU3MYECKHME CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMHUYECKHE
CBOMCTBA KpaxMalsia: THAPOJIN3, KAYECTBEHHAS PEaKIUid C MOAOM. XHUMHUYECKHUE
CBOMCTBA IIEJUIIONIO3bI: TUIAPOJINU3, TONyuyeHHe 3(GUPOB 1eiUTt0103bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMO/JICHCTBHUE 3TaHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B albJAETH] HA PACKAIIEHHON MEIHOW MPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BAHHE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUUW HAa albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), Bzanmoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
denonsn», «KapbonoBsie kucaoThl. ClioKHbBIE 3QUPBD.

A3oTcoaepxaliue OpraHuyecKue CoeAuHEHM.

AMUHBI — OpraHUYecKue NMpou3BOJHbIE amMmmuaka. Kiaccudukanus aMUHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoennie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
cBOMcTBa. XMMHUECKOE CBOWCTBAa alM(PaTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
QIKWIMPOBAaHNE, B3aMMOJCHCTBUE INEPBUYHBIX aMHHOB C a30THUCTOW KHCJIOTOM.
Conu aJIKWIIaMMOHHS.

AHWUIIMH — TIpEACTaBUTENIb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHa. B3anMHOe BiAMsSHUE TPyNI aTOMOB B MOJIeKyJie aHuIMHA. OcoOEHHOCTH
XUMHUYECKUX CBOWCTB aHWiIMHA. KadecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJly4YeHUsT U TNpuUMeHeHue anudaTudeckux amuHoB. [lonmydyeHue aHwiIMHA U3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u nzomepus. OTAEIbHBIE PEACTABUTENH Ol
AMUHOKHUCJIOT:  TJIMUMH, aJaHuH. @OU3WYecKue CBOMCTBA  aMUHOKHUCIOT.
XUMUYECKHE CBOMCTBA aMUHOKHUCIOT Kak aM(OTEpHbIX  OpraHUYeCKHX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHue aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npupojHbie nonumepbl. [lepBuyHasi, BTOpUYHAs W TpETUYHAs
CTpyKTypa OenKoB. XHUMHUYECKHE CBOMCTBA OEJIKOB: THAPOJIU3, JEHATypauus,
KayeCTBEHHbBIE PEAKIIMH Ha OCIKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
pacTBopeHre O€NKOB B BOJIE, JEHATypalusi OEJIKOB MpU HArpeBaHUU, I[BETHHIC
peakuuu Ha O€JIKM, pEeIIEHUWE OJKCIEPUMEHTAJIbHbIX 33Jad [0 TeMaM
«A3oTcolepkalue ~ OpraHuyeckne — coeauHeHus» u  «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHSS MOJIEKYJsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3AIIUS U MOJTUKOHICHCAIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJINBUHWIXJIOPU, MOJUCTHPOJ, MOJIUMETUIMETAKPWIAT, MOJUKApOOHATHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CHUHTETUYECKUE Kay4dyKu
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonmumepsl CHEUaTbHOTO Ha3HAYEHHUS (Tepron, KeBJIap,
AIIEKTPOIIPOBOJIAIIME TTOJIMMEPHI, OMOpa3araeMble MOJTUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIIM ~ 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXO0XJIECHUE
MOJIEKYJISIpHON  (OpMYJIbI OPTaHUYECKOrO0 COeAUuHEHHUs 1Mo Macce (00bEMy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMi W/ HCXOJIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYECKOro BEUIECTBA HAa OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUsI, ONpPENENIEeHuEe JOJM BBIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOILIMX €CTECTBEHHO-
HAy4YHBIX TIOHSTUW, TaK W TOHSITUH, MNPUHATHIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYUHBIN (DaKT, THUIIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukaius, HAOIIONCHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHUE
BEIECTBA, (PU3WYECKHE BEIMYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kjerka, opraHu3M, JKOcuUcTema, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA TUIl MUTAHUA, OpOKEHUE,



dboTtocuHTE3, nbIXaHWE, OEJKH, YIJIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUIHNBO.

TexHoNOTHsA: TNHIEBBIE MPOAYKTH, OCHOBBI PAlMOHAIBHOTO THUTAHUS,
MOIOIITUE CPENICTBA, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW snemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK aTOMOB, KBAHTOBBIC YHCJIa. DHEPreTUYECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHYIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB IO AaTOMHBIM — OpPOHUTAJISM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOTIO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBbIC KOH(UTYypalluu HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenaeneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U lleprmonnueckoil cHUCTEMBI
XUMHUYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJHOXHBIX BEHIECTB IO TIpynmaM ¢ M[epuojaM. 3HAYCHUE
nepuoanueckoro 3akoHa [[.M. Menneneena.

XuUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATTPABICHHOCTH U
HACBIIIAaEMOCTh KOBAJICHTHOW CBA3U. KpaTtHeie cBszu. BonoponHas —CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOT'O NMEPUO/IA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAuHEHUX. CocTaB KOMILUIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstne o mucnepcHbix cucremax. Mctuauble pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAsl KOHIEHTpauus. HaceileHHusie u
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.



Knaccuduxkainus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBUATIBLHBIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUuecKuX peakiuid B HEOPraHWYECKOH U OpraHu4eCcKOu
XUMHH. 3aKOH COXPAHEHHUS MAcCChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHYECKUX peakmusiX. TermnoBbie 3Q(PEeKTH XUMUUECKHX PEaKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (PaKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumbie 1 HEOOpATHUMBIC peaKIuu. XUMHU4YeCcKoe paBHoBecue. KoHncTanTa
XAMHUYECKOTO paBHOBeCUsA. DakTOpbI, BIMSAIONIME HAa IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHUEHTPALMU BELIECTB, YYAaCTBYIOLIUX B
peakumu. [Ipunnun Jle [larense.

Onektponutuyeckass aucconuanus. CulbHblE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PACTBOPOB: KHCIIOTHAs, HEUTpabHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTENBPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb YW BOCCTAHOBUTENb. [Ipolecchl OKHUCIEHUST W BOCCTAHOBJICHHS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENW. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUE TNEpPOKCHAAa BOJAOPOJAA B TMPUCYTCTBUM KaTalnu3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM MOHHOTO 0OMEHa, ONpe/eiieHre
Cpeabl PacTBOPOB C MOMOIIBI0 MHIAWKATOPOB, HM3YUYEHUE BIMSHUA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemetawuioB B llepuoguueckol cucteMe XUMHYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBA HEMETAJUIOB. AJUJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIa, CEPHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, guznueckue M XUMHUUYECKHE CBOMCTBA: PEaKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WAPUIBL
TonIrMBHBIE SJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHus, (QU3UYECKUE U
XMMHWYECKUE CBOMCTBA. [ 'asioreHoBOAOpOabl. BaxHeumme Kucaopoacoaepkaiime
COCIMHEHUs TrajoreHoB. JlabopaTopHble M MPOMBINIIICHHBIE CIIOCOOBI MOJYyYCHUS
rajgoreHoB. [[puymeHeHune rajoreHoB U UX COCIMHEHUI.



Kucnopon, o3on. JlabopaTopHble U MPOMBILUIEHHBIE CIIOCOOBI MOTYyYEHHUS
kucinopoaa. @U3NUECKHe U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxnenue B mpupojie, CIOCOObI MOJNy4YeHUs, (puanueckue u
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

Azor. Haxoxxaenue B mNpupofe, CIOCOObI TMONydeHUs, (PUINYECKUE W
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTta
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocop. Haxoxnenue B mpupoje, crnocoObl MOMyUEHUs, (PU3NYECKUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
yno0peHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIOTPONHBIE  MOAU(DUKAIH.
®dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne MpocThIX BEIIECTB, OOPA30BAHHBIX YTIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemuuii. Haxoxxnenue B mpupone, CrnocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemHusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHue, BUIBI CTEKIIA.

[Tonoxenne MetaiioB B Ileprondeckoi cucteMe XUMUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JI0YeK aTroMoB MeTauioB. OOrmue
¢u3nueckue cBorcTBa MeTamwioB. lIpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DNEKTPOXUMHUUYECKUN  PsAJl  HampsokeHuid  MerawioB.  OOmme  crocoOsbl

MOJIy4YECHUS METAJIOB: TUAPOMETAILTYPI U, MMUPOMETAIUTYPIHsl,
anekTpoMetaiutyprusi. [lonarue o xoppo3un MeramwioB. CrnocoObl 3amUTHl OT
KOPPO3UHU.

Ob6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHYECKUX »dyieMeHTOB. Harpuit u kammii: mnomydyenue, (Qu3MUeckue u
XUMHWYECKHE CBOWCTBA, IPUMEHEHUE IIPOCTHIX BEILECTB U UX COCANHEHUM.

O6mas xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XUMHUUYECKUE CBOMCTBA, IMPHUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUMU.
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.



ATIOMHUHMI: TToTyYeHue, pu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIeCTBA M €ro coeAuHeHud. AmdorepHbie CBOICTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTawioB moOounbix mnoarpynn (b-rpymm)
[Ieproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3n4ecKrue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHnil. OKCHabl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartbl, UX
OKHCIIUTEINIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHla M €ro COCIUHEHUM.
Baxneiimue coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a U ero coequHeHuil. OKCupl,
rugpokcuanl u conu xeneza(ll) u xenesa(lll). [lonyduenue u npumMeHeHue xene3a
U €ro CIIABOB.

du3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coeauHeHui. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCTUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHUJIA IIMHKA, THIPOKCOKOMIUIEKCHI IUHKA. [[puMeHeHune
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOPOJIe, M3Yy4YEHUE KOJUICKIMU «MeTaibl W CIUIaBbl», B3aUMOJICUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCJIOT U
1IeI04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METaJJIOB, B3aUMOJECHCTBUE THAPOKCHUIOB AIOMUHUS U LHUHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYeH, pelieHue IKCIEPUMEHTATBHBIX 33/lad M0 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMHuS U KU3Hb.

Ponp xumuu B o0ecriedeHun yCTOMYMBOTO pa3BUTHA denoBedecTBa. [loHsTue
O Hay4YHBIX MeEToJaxX TO3HAHUS M METOJOJOTUA HAy4YHOTO HCCIICIOBAHMUS.
Hay4Hble mpuHIMIBI OpraHU3aIud XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliiieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEHUIITUX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHBIE CTTOCOOBI TTOIYYeHHUSI METAJUIOB H
CIJIaBOB. XHMHUYECKOE 3arps3HEHHUE OKPYKAIoUIEeH Cpelbl U €ro MOCJIEICTBUS.
Ponp xumMuu B o0ecrieueHnH YHEPreTuIeckoil 6€30MacHOCTH.

XumMusg H©  300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Posib XUMUU B pa3BUTUN MEIUIIMHBI.



XUMHMSI MUK OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xxumuu B
oOecreyeHuu MUIIEeBOM 0€3011acCHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30IacHOr0 HCMONb30BaHUS TPEnaparoB OBITOBOM XMMHUU B MOBCEIHEBHOMN
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAXKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHu4ecKrue 1 MUHEpAJIbHbIE yI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MAaTe€puaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnansl 11 25eKTpoHUKU. HaHoTeXHONMOTMA.

Pacuérnbie 3agaun.

Pacuétei: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B pPEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO U3
BEIIIECTB HMMEET IMpUMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peaKkuyMu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPEACIEHHOU
MacCcoOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJU W MOJISIPHOM
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TMpU  HW3YYEHUH OOmEeH
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITUHN, TPUHATHIX B OTACJIBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(uKalus, MepuoaudHOCTb, HAOIIOICHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duzuka: Marepusi, MHUKPOMHpP, MAaKpOMHUpP, AaTOM, OJJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIEeCTBA, HACAJbHBIA ra3,
bu3nYecKue BeJIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, dKocucTeMa, ouocdepa, MeTaboIU3M, Makpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE UCKOTAeMbI€, TOTLIIMBO,
pecypcehl.

TexHonorus: XUuMHUYECKasi MPOMBIIUIEHHOCTh, METAJUTyprusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs TPOMBIIICHHOCTD,
bapmaneBTUUeCKas MIPOMBILIEHHOCTb, IIPOU3BOCTBO KOCMETHYECKHX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPHUAIOB, OJCKTPOHHAA
IMPOMBIIIJIICHHOCTh, HAHOTCXHOJIOTUH.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWNU
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOIXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUSA MpeaMeTa «XHUMHS» HAa YPOBHE CPEIHETO
oOmero o0pa3oBaHUsl BBIIEJEHBl CIEAYIOIIME COCTABISAIOIIME: OCO3HAHHE
OOyYaromMUMHUC POCCUMCKONW TPaKJAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CaMOOIIPEACICHUIO; HAIMYUE MOTUBALIUU K
OOy4€HUIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU T[IOBEJCHUS; HAIUYUE
IIPaBOCO3HAHUS, YKOJIOTHUYECKON KYJIBTYPbI; CIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIndyHOCTHBIE pe3ysbTaThl OCBOCHUSA IIpeaAMeTa «XUMHUSD»  OTPakKarT
c(hOpPMHUPOBAHHOCTh OIBITA TO3HABATEILHON M TMPAKTUYECKOW NEATETHLHOCTH
O0Oy4JaromMxcs B MPOLECCE peATU3ALMKI 00pa30BaTENbHON AEATENHHOCTH.

JInyHOCTHBIE pE3ynbTAaThl OCBOEHHA MpPEAMETAa «XHUMHS»  OTPAKAIOT
c(OPMHPOBAHHOCTh OIbITa MO3HABATEIBHON M MNPAKTHYECKOW JEATEIbHOCTH
oOyJaroluxcs B MPOIECCe peanu3aliu 00pa30BaTeIbHON JESTENBHOCTH, B TOM
YUCJIE B YACTH:

1) rpasKaaHCKOro BOCIIMTAHUA:

OCO3HAaHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IIPABOIOPSIKY;

MPEJCTABJICHNUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUH
y4€OHBIX MPOEKTOB, PEIIEHWHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1ay, BHITTOJTHECHUU
XAMHUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MIPU aHATIU3€ PA3IMYHBIX BUJIOB YUCOHOU NESITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
NPUIOKEHUSI XWMHHM, OCO3HAaHHUS TOTO, YTO JaHHbIE HAYKH €CThb pEe3yJbTar



JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIEPUMEHTAIbHBIX  IOUCKOB,
MIOCTOSTHHOTO TPYa YYEHBIX U MPAKTUKOB;

WHTEpeCca M MO3HABATEJIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOLIEM
aHain3e MHPOpPMAIMH O MEPEAOBBIX JOCTHKEHHUSX COBPEMEHHOM OTEYECTBEHHOU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlUH, CBA3AHHBIEC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULINK HPAaBCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 300pOBOro U 0Oe€30mMacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (DU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOJtoicHUsT TpaBwiI 0e30macHOro oOpalleHHus] C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
CoLlIMaJbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbl);

UHTEepeca K MPAKTUUECKOMY HM3YYEHHIO MPOPECCHil pa3IudHOTO pojaa, B TOM
YHUCJI€ HA OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJbHOM TPaeKTOPHUH
oOpa3oBanus, Oyayiied MPOPEecCUu W peann3alud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U
noTpeObHOCTEH 00111eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTHYECKU LEJIECOO0PA3HOr0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MIIE;



MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIOJNb30BAaHUSA JOCTHXKEHUW XUMHH  JUIS
pEILICHUsI BOMPOCOB PAMOHAIIBHOTO IMPHUPOIOIIOTIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX ICUCTBUN U MPEAOTBPALIATh UX;

HAJIMYKS PA3BUTOTO 3KOJIOTUUECKOTO MBILLUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OTbITa JESATETbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTHHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUA
HAyKU U 0OIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpECTaBICHUS] 00 OKPYXKAlollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
IIPUPOJHOIO PABHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
UUBUJIM3AIUA: B €€ TYMAaHHCTUYECKON HAINpPaBJICHHOCTA W BAXXHOW pOJIA B
CO3JaHMM HOBOW 0a3bl MaTepUaNbHON KyJbTYpbl, B PEIIEHUH TI00aIbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBON M DKOJIOTHUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TMOHUMAaHUA CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbIe 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MHUpA U
MIPOUCXOMSININUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAay4yHbIX (PAKTOB M HMECIOLIUXCA JaHHBIX C IEJIbI0  TOJYyYCHUS
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HECHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHHU C KM3HEHHBIMHU OTPEOHOCTAMU;



MHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pazNuuHbIX chepax npodeccruoHaaIbHOM
NEeSATETbHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS TTPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBIE i1 (QOPMHUPOBAHHMS ~ MHPOBO33PEHHUS  OOydarOIUXCS
MEKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTpPaKaOIINe
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHEIU(PUKY METOIOB TO3HAHUSA,
WCITOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieoOBaHNe, HAOIOIEeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIe Y4eOHbIC NeWCTBUs (TIO3HABATEIbHBIC, KOMMYHHKATHUBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
IPAMOTHOCTH M COLUAJIbHON KOMIETEHIMU O0y4arOIINXCS;
CIIOCOOHOCTH oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

1) 6a30BbIe JIOTHYECKHE 1eHCTBUA:

CaMOCTOATENLHO  (QOpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU JIEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTECPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS:
BBIJICISITh XapAaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KiIacCU(PUKAIMU BEIIECTB U
XAMUYECKUX PEAKIIHI;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKWE PACCYXXJeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKIIFOUCHUS,



MPUMEHSTH B MPOIIECCe MO3HAHUS UCIOJIb3yeMble B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIETbHBIE MPEICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKOU
peaKiuu — MPHU PEIIeHWH Y4YeOHBIX MO3HABATEIBHBIX M MPAKTHUECKUX 3ajad,
NPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB MU XUMHUYECKUX
peaKkiuuy;

dbopMyIupoBaTh LIEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KaueCcTBE HMHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHMS THIOTE3BI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAaHUS M MPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
npouecca, CaMOCTOSATENbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHNS U BBIBOABI OTHOCUTENIBLHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIAaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JESTEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/1ad, NPUMEHEHHUIO pPa3IMYHbIX
METO/IOB [TO3HAHHS.

3) pabora ¢ uHpopmaunmeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4yHO-
NOMYJIsSIpHAasl JUTepaTypa XHMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE IOCOOuS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (HOpM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTb;

(GbopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMaNKMK, HEOOXOJWMOW [JI1 BBIIOJHEHHS yYEeOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMYy  TNpEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMETHbIe ((Dusuueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aOOpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBLIC yqeﬁmﬂe HeﬁCTBHH:

3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOﬁ TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCHUTCIIbHO BBIITOJIHCHUA Hpe,ZIHO)i(GHHOﬁ 3aJa4H,

BBICTYIIATh C MPE3EHTAUUEN pe3yJbTaTOB I103HABATEIBHOW JESITEIBHOCTH,
IIOJIYYEHHBIX CAMOCTOSATEIIBHO WIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaInu3aluyd yueOHOro NpoeKTa, U GopMyJIUpPOBATH BHIBOJIBI
10 Pe3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUHN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBLIC yqeﬁﬂme IleﬁCTBHH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOI IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpeAensas e€ IleNd W 3aJadd, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJIroOpuTt™M JAEUCTBUI MpHU
BBINIOJIHEHUH YYEOHBIX U HCCIEAOBATENbCKUX 3aJay, BbIOMpaTh Hauboliee
b dEeKTUBHBIN CMOCO0 MX pemeHus ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BELIECTBAX U XUMUYECKUX PEaKIUsX;

OCYULIECTBJISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHaIn3a H
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOTPAMMBI 10 XUMHUU Ha yTriayOJEHHOM
YpPOBHE Ha YPOBHE CpeAHEro oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(HUCCKUC
JUIs yaeOHOTro npeaMeTa «XUMHUs HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUIM
10 OCBOEHUIO, MHTEPIIPETAMU U MPEoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
M0 TIOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAaHUM B Pa3IMYHbIX yUEOHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX ¢ XUuMuel. B
nporpaMme IO XHMHHM THPEIMETHBIE PE3yJIbTaThl MPEACTABICHBl 110 TOJaM
WU3YUYCHUS.

10 KJIACC
[IpenMeTHble pe3ylnbTaThl OCBOCHHS Kypca «OpraHuyeckas XUMUSI»
OTPaXKaroT:



c(hOpPMHUPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYEHHH OpPraHU4eCKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEYEHUH YCTONYHMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHYECKOM, SHEPTeTUUECKON U
NUIIEBOI 0€30MaCHOCTH, B Pa3BUTUH MEIULMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn pPalMOHAIEHOTO
IPUPOAOIIOIL30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUSI U OOIIEH KYJIbTYpHI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAOIINE MOHATHS — XUMUYECKUH 3JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAS
oboiouka aroma, S-, P-, d-aToMHBIC OpOWTANM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs aTOMHBIX OpOuTaned, HWOH, MOJEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCJICHHS, XUMHYECKas CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHbIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (TeoMeTpuyeckas,
ONTUYECKas), H30MEPhbl, TOMOJIOTMYECKUN psii, TOMOJIOTH, YIJIEBOIOPOAIbI,
KHCIIOPOJ- M a30TCOJAEpKAIME OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS; TEOPUH, 3aKOHBI
(nepuoamueckuit 3axkoH J[. M. MenneneeBa, Teopusi CTpOEHUS OPTraHUYECKHUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3a4KOH COXPAHEHUS
Y TpEBpalIEHUS DBHEPrUM TPU XUMUYECKHUX pEeaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUsI MPUYMHHOCTA U CUCTEMHOCTH XUMHUYECKHUX SBJICHHU; MPEICTABICHUS
O MEXaHU3Max XWMHUYECKHMX pEeaKlui, TEPMOJWHAMMYECKHUX M KHHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIIN aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(aKTOJOrMYECKUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOMN
NESATENIbHOCTH ~ 4YeJloBeKa, OOIMMX  HAay4YHbIX  NPHUHLIMNAX  XUMHYECKOIrO
POM3BOICTBA (HA MpUMEpe MPOU3BOJICTBA METaHOJIa, epepaboTKH HePTH);

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

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCITOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEIECTB;



COCTaBJISAITb YPaBHEHMSI XMMHYECKUX PEAKLMI M PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHM  MOCPEACTBOM  COCTABJIECHUS
AJIIEKTPOHHOTO OallaHca JTUX peaKlMi, peakluuii HOHHOTO oOOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;

M3TOTaBJIMBATh MOJICIU MOJIEKYJ OPraHUYECKUX BELIECTB JJIs WILUTIOCTPALIUU
UX XUMUYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUM: yCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINPEICIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHCTEMaTHYECKOUN
Homenkiatype (IUPAC) u mpuBoAuTh TpUBHAIBHBIC HA3BAaHUS IS OTICIHHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIIECTB (ITWICH, alleTHJICH, TOJIYOJ, TJIUIEPHUH,
ATWICHIJIMKOb, (eHos, (QopManbIerull, aueTajblerujl, aleToH, MypaBbHUHas
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEapUHOBAs, OJICMHOBAs, MAJIbMUTUHOBASI KUCIOTHI,
TJIMIUH, ajJaHWuH, MalibTo3a, PPYKTO3a, aHWIWH, JUBUHUJ, U30IPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENESATh BHJ XWMHUYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TIOJIOXKEHUSI TEOPUH CTPOCHUS
opranndeckux BemectB A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
dbuznyeckrue M XUMHYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJIKa/IU€HOB,
aJIKWHOB, AaPOMATHYECKHUX YTJIEBOJIOPOJIOB, CIUPTOB, AQJbJIETHUIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJEBOJOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYIHD  CBSI3b  MEXKAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHX PEAKIHil C MCHOJIb30BAHUEM CTPYKTYpPHBIX
dopmyur;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COSAUHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbsd  (He(Thb, NTPUPOAHBIM Tra3, Yroyb), CHOCOOBI €ro mnepepadoTKu WU
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;



c(OpMHPOBAHHOCTh BIAJEHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAayYHBIX
METO/IaX MO3HaHUSl — HAOJIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTH ITH 3HAHUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE orneparuu
MBICITUTEIBLHON JEATeIbHOCTH — AaHajdu3 W CHHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3ALINIO, BBIABICHUE MPUYMHHO-CIEACTBEHHBIX CBA3€H — ISl U3YUEHUS
CBOMCTB BEUIECTB U XUMHUYECKUX PEAKIIMIL;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHHUU C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO MOHMMAaHUS CYIIHOCTH MaTE€pPUaJIbHOIO €AUMHCTBA MUDA,
UCITIOJIb30BaTh CUCTEMHbBIC 3HAHUS MO OPTraHWYECKON XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(hOpMUPOBAHHOCTh YMEHMM: MPOBOJUTH PACUETHl MO XUMHUYECKUM
dbopmyliaM U ypaBHEHUSIM XUMHUUYECKUX PEAKIMil C UCIOIb30BaHUEM (PU3UYECKUX
BENMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMUYECKOU
dbopMysbl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSIM XMMUYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHMI: TPOTHOZUPOBATH, AHATU3UPOBATH U OLICHUBATH
C TIO3UIMHA  DKOJOTMYECKOM  O€30MacHOCTH  TOCJIEACTBHS  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBA3aHHOM ¢ mepepaboTKoi
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIE 3HAHUS VISl IPUHSITUSL TPAMOTHBIX PEIICHUN
po0JieM B CUTYaIlUsIX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUN DKCIEPUMEHT (TOJIy4YeHHE U H3yYeHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBbIE PEAKIHUU YIIIEBOJOPOJOB pa3MYHBIX KIACCOB U
KHUCJIOPOJCOIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1ad O PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM MpaBUI
O6e3omacHoro oOpameHusi ¢ BeHleCTBAMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMyIMpoBaTh IIEb HUCCJECAOBAHMS, NPEICTABIATH B paslIuyHON Gdopme
pe3yabTaThl SKCHEPUMEHTA, AHAIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBUiIa SKOJIOTHYECKH 11€JIECO00PA3HOI0 MOBEICHUS B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJSX COXPAHEHHUS CBOETO 3/I0POBbS, OKPYKAIOLIEH
MIPUPOJHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS HaA JKUBBIE OPTaHU3MBbI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbIci nokaszarens [1/1K;

aHaJM3UPOBATh 11EJ€CO00PA3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
MPOMBITIUICHHOCTH U B OBITY C TOYKHU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;



c(OpPMHPOBAHHOCTh YMEHHUM: OCYIIECTBIIATH II€J€HANPABICHHBIA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, IHTepHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYIO WH(MOpMaIuio, repepadbareiBaTh €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a/1aueH.

11 KJIIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas W HeopraHuueckas
XUMUSD OTPaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTEepUATHPHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJbLI, O MECT€ M 3HAUCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECIEYCHUH YCTONYHBOTO
pa3BUTHS, B PEHICHUH MPOOJEM SKOJOTUYECKOW, DHEPreTHUYECKOW W IMHINEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUU HOBBIX MAaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPruHU, B OOECIECUCHHH PAllMOHAJILHOIO MPUPOAOIOIL30BaHuUs, B
dbopMHpOBaHUM MHPOBO33PEHHUS U OOIIEeH KyJbTypbl 4YEIOBEKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TMPHUPOJHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWHK, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAralONIUe MOHATHS — XWMUYECKHH JJIEMEHT, aToM, SJIpo aToMma,

U30TOIIbI, 3JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aTOMHbBIC OPOUTAIH, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3aIsl aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPULIATENBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAas, MeETAJUIMYECKas, BOJOPOJIHAs),
KPUCTAJUIMYECKass PEIIETKAa, XUMHYECKash PEaKlus, pacTBOpP, DICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHUYECKAs JIUCCOLMALIUSA, CTENEHb JUCCOLMALINM,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIIHUTENIb, BOCCTAHOBUTENb, TEIIOBOM AddexT
XAMHUYECKON PEAKIINHU, CKOPOCTh XUMUYECKON PEAKIIMU, XUMUUYECKOE PAaBHOBECHUC;
TEOPUU U 3aKOHBI (TEOPUS AICKTPOJUTHUUYECKON TUCCOLUALMH, TEPUOAUYECCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPALIEHUS SJHEPTUM NPU XUMUYECKUX PEAKIUAX, 3aKOH ITOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XMMHWHU, MHPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE IOHUMAaHUS
MPUYAHHOCTA M CHCTEMHOCTHM  XMMHYECKMX  SIBJICHUW;  COBPEMEHHBIC
MPEJICTABJICHNUS] O CTPOEHHUM BEIIECTBA HA ATOMHOM, WOHHO-MOJIEKYJSIPHOM U
HAJIMOJICKYJIIPHOM  YPOBHSIX; TPEACTABIECHUS O MEXaHU3Max XUMHYECKUX
peakuuii, TEPMOAUHAMUYECKUX M KHUHETUYECKHX 3aKOHOMEPHOCTSAX  UX
MPOTEKaHUs, 0 XMMHUYECKOM PAaBHOBECHH, PACTBOpPAX M JAUCIEPCHBIX CHUCTEMAX;
(aKTOJOTMYECKHE CBEJCHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCITOJIb30BAaHUU BAXKHEHIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU



NESATEIIbBHOCTH ~ 4YeJIOBEKa, OOIMX  HAay4yHbIX  IPHUHLMINAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

C()OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTEpPHbIC NPU3HAKU IOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME TOHITHUS MpPHU
ONMKMCAHUH HEOPTAHMYECKUX BEIIECTB M UX NPEBPALLCHU;

C()OPMUPOBAHHOCTh YMEHMsI HCIIOJIb30BATH XMMHMUYECKYK) CHMBOJIUKY IS
cocTaBieHUs (OpMyJl BEUIECTB M  YpPaBHEHUH XHMMUYECKUX pEakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

c(OpPMUPOBAHHOCTh YMEHHUS ONPEACIATH BAJICHTHOCTh U CTENICHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIUHEHMSX, BUJ XUMHUECKON CBSI3U (KOBaJIEHTHA,
VOHHAs, METaJUIMYeCcKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pElETKH
KOHKPETHOT'O BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUINA KPUCTAIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTh ~ YMEHMI:  KJIacCU(UUUPOBATH:  HEOPTaHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 110 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPEeKTy peakuuu, U3MEHEHHIO
CTETIEHEH OKMCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHIO KaTaiu3aropa M
JIPYTHE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPUH I Kiaccuukanuu
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBIC MEPUOIUUECKOTO 3aKoHa /J[.
N. MenpaeneeBa u J1eMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—4eTBEPTOTO MEPHUOIOB
[Tepuomnueckoit  cucremsl  J.MI.  MeHneneeBa,  uWCOONb3yss  MOHSTHUSA
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE IMOMYPOBHW», «S-, P-, d-aTOMHbIC
opOuTanm», «OCHOBHOE MU BO30YXAEHHOE JHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS] CBOMCTB XMMHUYECKHMX JJIEMEHTOB U HX
coequHeHUM no mnepuomaMm U rpynnaMm Ilepuonmnueckon cucremsr J[. U
MenpeneeBa, BaJIeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
WX JIEKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh ~YMEHHN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKHE  CBOWCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIATh
CYILLIECTBOBAHME TE€HETUYECKON CBA3M MEXJIYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOIIBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;



C()OPMUPOBAHHOCTb ~YMEHHUSl PACKpPbIBATh CYUIHOCTb: OKHUCJIMTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUN IMOCPEICTBOM COCTaBJIEHMS AJIEKTPOHHOIO OasiaHca
TUX peakUuid; peakuuidl MOHHOrO OOMeHa IyTEM COCTaBJICHMSI MX IOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHWW;  peakuMi  THUAPOIW3a;  PEaKIui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIIOMHUHHS);

C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHYECKUX PEaKIHUA ¢ YYETOM HMX DHEPreTUUECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHHSI CKOPOCTM XHMHMYECKOM PpEAKUWH B 3aBUCUMOCTHM OT Pa3IMYHBIX
(bakTOpOB, a TaKKE XapaKTep CMEIIECHUS XUMUYECKOTO PAaBHOBECHS O] BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C(OPMUPOBAHHOCTh YMEHHUSI XapaKTEepU30BaTb XUMHUYECKHE pEaKluu,
JeXallie B OCHOBE NPOMBIIUICHHOTO IOJYYEHUs CEPHOW KHCIOTHI, AMMHAKa,
oOlMe HayyHble MNPUHLMINBI XHUMHYECKUX TPOU3BOJICTB; LEIECOO0PA3HOCTD
INPUMEHEHUSI HEOPTraHWYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3peHMs COOTHOLLIECHUS PUCK-TI0J1b34;

C()OPMUPOBAHHOCTh BIJIAJICHUS CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUs SIBICHUA NpUpPOAbl — HAONIOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (pEeasIbHbIN U MBICJICHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U Uil OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B IPUPOJIE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOM KU3HY;

c(OpPMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
MOHATUSMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

C(OPMUPOBAHHOCTh YMEHHUSl MPOBOAUTH PACUYETHl: C HCIHOJb30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJISIPHAs KOHLIEHTPALIUS»;
Macchl BEUIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO W3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaKkiuy; 3HA4YEHUs BOJOPOJHOIO II0KA3aTelslsi pacTBOPOB KHUCIOT U IIEIOYEU C
U3BECTHOM CTEMEeHbIO JUCCOLMALMU; Macchl (00bEMa, KOJIMYEeCcTBa BEIIECTBA)
IPOJYKTa PEAKLMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MuMeeT TpHUMECH); AOJM BbIXOJA MPOAYKTa pEaklUHUH; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPKICHUE KAUECTBEHHOIO COCTaBa HEOPraHUYECKUX BEILECTB, ONPEAECICHNE
Cpeabl PacTBOPOB BEIIECTB C TNOMOINBK) HWHIWKATOPOB, H3yYEHUE BIIHMSHUSA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XMUMHYECKOM  pEaKkIuH, pelieHHe



OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Mertaely u  «Hemeramis»y) ¢
coOJIroIcHuEM TpaBuil 0€30IacHOr0 OOpaIleHUs ¢ BEIIECTBAMHU U JJaOOPaTOPHBIM
obopynoBaHueM, (GOpMyIHpOBaTh I€Jb HCCIENOBAHUS, TMPEJICTABIATH B
paznuuHON (Qopme pe3ynbTaThl AKCHEPUMEHTA, aHAJIU3UPOBATH U OLCHUBATH UX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHI: COOIOIATh MPaBHIIA MOJb30BAHUS XUMUYCCKON
MocyIol M JabopaTOpHBIM O00OpyJAOBaHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBUHM C WHCTPYKIIUSIMH TIO BBITIOJIHCHHIO JIA0OPATOPHBIX XUMHUYECKHUX
OTIBITOB, DKOJIOTMYECKH IE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATENPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HPUPOIHON
Cpelabl W JOCTHXKEHUA €€ YCTOMYMBOIO pa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKMBBIC OpPraHU3Mbl OINpPEICIEHHBIX HEOPTaHMYECKUX
BEILIECTB, MOHUMAas cMbIch noka3arens I1/1K;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMHUYECKOW MHMOPMALIMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4yHas M yueOHO-Hay4dHas
JuTepaTypa, CpeAcTBa MaccoBoi nHpopManmu, UHTEpHET U Apyrue), KPUTHIECKH
aHaJM3UPOBATh XUMHUUYECKYI0 MHGOPMAIIUIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOM y4eOHOI 3a1auei.
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bu6mmoreka [IOK
3.2 ketoHbl. KapOoHoBbIie KUCIOTHI. ClIOKHBIE 21 https://m.edsoo.ru/d69df650
a¢upsL. XKupsi
bubmuorexa [JOK
33 YreROE! J https://m.eds00.ru/d69df650
Htoro no pazneny 41
Pa3znea 4. A3oTconepxkamye OpraHudecKue coe{uHeHust
bubmuoreka [JOK
4.1 AMHHBI. AMUHOKHCIIOTBI. benku 12 httos://m.edsoo.ru/d69df650
Hroro no pazgeny 12
Pa3zgea S. BoicokoMoJieKkyJ/IsIpHbIE COeIMHEHU S
bu6nmoreka [JOK
1 B
5 BICOKOMOJIEKYJISIPHBIE COEIUHEHUS 6 https://m.edso00.ru/d69df650
Hroro mo pazueny 6
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11 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/ P Kourpoububie = IIpakTuyeckue (1ubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH
1.1 u Ilepuoanueckas cHcTeMa XUMHYECKHAX 9 bubnmorexa LHOK
' P https://m.edsoo.ru/2dd57f24
sneMeHToB [. 1. MenneneeBa
12 Crtpoenue BeniectBa. MHorooopasue 11 1 bubnuotexa [JOK
' BELIECTB https://m.edso0.ru/2dd57f24
bubmuorexa [JOK
1.3 X 19 1 3
MMITACCIHE peaiiii https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3nen 2. Heoprannuyeckasi xumust
bu6mmoreka [JOK
2.1 H 1 1
eMeTaLIEt 3 3 https://m.edso00.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
CTaLIBt https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Pa3znen 3. Xumus u Ku3Hb
31 Meroabl MO3HAHUS B XUMHUH. XUMUS U 9 bubnmoreka [JOK
' YKHM3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 9
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne HMara DJIeKTpOoHHbIe U pPOBbIE
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero H3yuyeHusi | oOpa3oBaTesibHbIE PeCypchbl
padoThI padoThI
[Ipenmer u 3HaueHue
OPraHU4YeCKON XUMHH,
1 [IPEJICTABIIEHUE O 1 bubnmorexa LHOK
p https://m.eds00.ru/3686e6f5
MHOT000pPa3uu OPraHuYEeCKUX
COCIMHEHUN
DJIEKTPOHHOE CTPOEHUE aTOMa
nepoja (OCHOBHOE U
2 }BII(;36p él({Hoe COCTOSTHHS) 1 bubmorexa HOK
Y ' https://m.edsoo.ru/Oce6fd4c
BanenTHble BO3MOXKHOCTH
aToma yriepoja
XuMuyeckas CBs3b B
OPTaHUYECKUX COCTMHECHHSIX.
3 Mexaau3mMbl 00pa3oBaHUS 1 bubmorexa HOK
. P https://m.eds00.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOLI
paspsbliBa CBsA3EH
Teopus crpoeHus
4 OpraHNYEeCKUX COeOUHEHUN A 1 bubmmorexa [TOK
P ' https://m.eds00.ru/9e595ch8
M. bytneposa
Buasl uzomepuu: cTpykTypHas,
5 IIPOCTPAHCTBEHHAS. 1 bubnuorexa [IOK
OneKTpoHHbIE 3P HEKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPTaHUYECKUX



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

COCIMHEHUN

IIpencrasienue o
Kiaccuukanuu u

6 cUCTeMaTh4ecKas bubmorexa LHOK
https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpPraHUYECKUX BEIECTB

7 Knaccudukanus peakuuii B bubnnoreka [HOK
OpraHNYEeCKON XUMUHU https://m.edsoo.ru/ba5706aa

8 Cucremaru3sanus 1 0000IICHIE bubmuorexa [JOK
3HAHUU 110 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYCCKHH PsijI,
obmras popmyina,

9 HOMEHKJIaTypa U U30Mepus, bubnnorexa [HOK
3JIEKTPOHHOE U https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYI

10 dusznvecKkue U XUMUYECKHUE bu6mmoreka [IOK
CBOMCTBA aJIKaHOB https://m.edso00.ru/3137711c
Haxoxxaenue aqkaHoB B

11 npupoze. CriocoObl nmomyyeHus bubmmorexa [JOK

https://m.edsoo.ru/259b0a5h
U TIPUMCHEHUE AJTKAHOB
[uknoankansl: o0IIast
dbopmysa, HOMEHKJIATypa 1

12 U30MepHUst, 0COOEHHOCTH bubnuorexa [IOK
CTPOEHUS U XUMHUYECKHUX https://m.eds00.ru/156730d2
CBOICTB, CITOCOOBI OJyYEHUS U
MPUMEHEHUE

13 Pemenue pacuéTHpIX 3a1a4 Ha bubnuorexa [IOK



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

ornpeiesieHuEe MOJICKYJIIPHOM
(bopMYyJIbI OPraHUIECKOTO
BEILIECTBA [0 MACCOBBIM JIOJIIM
aTOMOB DJIEMEHTOB, BXOSIIUX
B ero cocras. CucreMaTHh3aiys
1 0000IIIeHIE 3HAHHUI 110 TEME

https://m.edsoo.ru/bf84d8eb

AJIKEHBI: TOMOJIOTUYECKHH PsI,
obmras popmyina,
HOMECHKJIATypa, JJICKTPOHHOE U

bu6mmorexa [IOK

14
MIPOCTPAaHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
Monekyn. CTpyKTypHas ¥ Luc-
TpaHC-U30MEPHsI ATTKEHOB
Ou3nyecKue 1 XUMUIECKHE
15 cBoiicTBa ankeHoB. [IpaBuio bubmmorexa [JOK
P https://m.edsoo.ru/21069ccd
MapkoBHHUKOBA
16 CniocoObI ony4eHus u bubnmnoreka [JOK
IIPUMEHEHHE aJIKEHOB https://m.eds00.ru/665dc058
[Tpaktuyeckas padora Ne 1 o
17 teMme "[lonydyenue sTuiieHa u bubmmorexa LIOK
i S https://m.edso0.ru/0941eed8
M3Y4YEHHE €ro CBOMCTB
Pemenne pacu€THbIX 3a/1a4 HA
18 OnpeAeIeHue MOJIEKYIIIPHOU bubnmuorexa [JOK
(bOopMyITBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BELIECTBA
AJKagueHbl: CONpsKEHHBIE,
M30JIMPOBAHHbIE,
bu6mmorexa [IOK
19 KyMYJUPOBaHHBIE.

Oco0eHHOCTH AIIEKTPOHHOTO
CTPOCHHS

https://m.edso0.ru/04298c0a



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

20 XUMHUYECKUE CBOMCTBA bubmuoreka [JOK
CONPSIKEHHBIX TUCHOB https://m.edsoo.ru/e561253d

21 CniocoOslI nosy4eHus u bubnmoreka [JOK
MIPUMEHEHHUE AJIKAUECHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUYECKUH P,
obmas popmyna,

99 HOMEHKJIATypa, JIEKTPOHHOE U bubnnoreka [HOK
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edso0.ru/68b6cc4c
MOJIEKYJ, (PU3HYecKue
CBOMCTBA

23 XUMHYECKUE CBOWCTBA AIKUHOB bubmmorexa LOK

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

24 KauecTBeHHbIC peakinu Ha bubnunoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CniocoObI ony4eHus u bubnunoreka [JOK
IIPUMEHEHNE aJIKNHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agayu: pacu€rsl mo

26 YPaBHEHUIO XUMUYECKON bubmmorexa LIOK

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

97 Cucremarusanus 1 00001eHne
3HAHUU 0 TeMe
ApeHBI: TOMOJIOTHYECKUHT P,
obmas popmyna,

78 HOMEHKJIaTypa. JJIEKTPOHHOE U bubnnoreka [JOK
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOIYyoJIa,
uX (pu3uveckue CBONUCTBa

29 XVMHYECKUE CBOKCTBA apPEHOB! bubnuorexa [IOK



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
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pP€aKknuu 3aMCIICHUSA

https://m.edsoo.ru/a44alaed

30

XUMHUYECKUE CBOMCTBA apEHOB:
PEeaKIMK MPUCOSANHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH30I1a

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

31

OCco0EHHOCTH XUMHYECKUX
CBOMCTB CTUPOJIa

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

32

Pemenune pacu€tHbIX 3a1a4 Ha
ONpeIeTICHUE MOJIEKYJISIPHOI
(hopMyITBI OPraHUIECKOTO
BEIIIECTBA

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

33

CriocoObI mosTyueHust 1
NPUMCHEHHE apCHOB

bubmuoreka [JOK
https://m.edsoo0.ru/6f717d09

34

I'eneTnyeckas cBsA3L MCKOY
Pa3IMYHbIMHA KJIaCcCaMU
YTIJIEBOAOPOIOB

35

Pacuérel no ypaBHEHUsIM
XUMHUYECKHUX PEAKIIHIA.
CucreMmaru3anus 1 0000IIeHne
3HAHUM I10 TeMe

36

ITpuponusrii ras. [lomyrHsle
HE(TSHbIE ra3bl

37

KameHnHbIit yroib U npoIyKThI
ero nepepaboTKu

bubmuorexa [JOK
https://m.edso0.ru/69b3398b

38

Hed1b 1 ciocoOsI eé
nepepabotku. [Ipumenenune
MIPOJIYKTOB TiepepaboTKku HePTH

bubmuorexa [JOK
https://m.edso0.ru/21f9de78

39

I'ereTmueckas CBI3b MCKIY
Pa3siINYHbIMHA Ki1acCaMU



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

YTJIEBOJIOPOIOB

40

FaJ'IOFeHOHI)OI/ISBOI[HBIC
YIJII€BOAOPOAOB: JICKTPOHHOC
CTPOCHUE, pCAKIIMU 3aMCIICHUA
rajJorcHa

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

41

Jle¥icTBue 1Iemouei Ha
rajoreHIpoOU3BOAHbIE.
BsaumoneiicTeue
JIMrajJoreHajJKaHoB ¢ MarHUeEM
1 [IUHKOM

42

Cucremarusanusg U 00001IeHne
3HaHUH 10 pa3zeny
"YraeBogopobr"

bu6mmoreka [IOK
https://m.edsoo.ru/20e89f22

43

KontponbsHas paboTa 1o reme
"Vranesonopoast"

bu6mmoreka [IOK
https://m.edso00.ru/95c9e298

44

[TpenenbHBIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKUN psif,
oOmmas ¢popmyna, CTpoeHue
MOJIEKYJI, U30MEPH,
HOMEHKJIaTypa,
KJaccupukanus, Gpunyeckue
CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/df04c5cd

45

XUMHYECKHE CBOWCTBA
MPEACIbHBIX OTHOATOMHBIX
CITUPTOB

bu6mmorexa [IOK
https://m.edsoo.ru/26ee34fe

46

CrniocoOsl nosydeHus u
NPUMEHEHHE OJTHOATOMHBIX
CIHPTOB

bu6mmorexa [IOK
https://m.edso00.ru/484100000000000



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
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[Ipocteie 2pupsi:
HOMEHKJIATypa U U30MepHs,

bu6mmoreka [IOK

47
0COOEHHOCTH (HPU3UYECKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKHX CBOMCTB
MHoroaromMHbie COUPTHI:

48 ATUJICHIJIMKOJIb U TIIMUEPUH, UX bubnnoreka [HOK
¢du3nvecKkre 1 XUMHYECKHIE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObI mosryueHust 1

49 MPUMEHEHUE MHOTOATOMHBIX bubmorexa LHOK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOoII: CTPOCHUE MOJIEKYJIBI,
50 (bu3UYECKHEe CBONCTBA bubmorexa LHOK
' https://m.edso0.ru/2ce726f8
TokcuaHOCTH eHomna
bu6mmoreka [JOK
51 Xumuueckue cBoicTBa (heHomna
¢ https://m.edso00.ru/037ca5f9

59 CnocoObI oTy4YeHus u bubnmnoreka [JOK
npuMeHeHue (eHosa https://m.edsoo.ru/c77ddf4c
[IpakTuueckas pabora Ne 2.

53 Pemenne skcnepuMeHTATBHBIX bubnnorexa [JOK
3aznad4 no teme "CrnupTsl U https://m.edsoo.ru/fd0ced09
dbeHomsr"

54 Cucremaru3zanus 1 000011eHNe bubmmoreka [IOK
3HaHUH 110 TEME https://m.eds00.ru/1810ch9b
AnbAeTUuAb U KETOHBI:

55 AJIIEKTPOHHOE CTPOCHUE bubnmnoreka [JOK

KapOOHMJIBHOM TPYTIIIbI;
TOMOJIOTHUYECKHE PsIZIbI, 0011Iast

https://m.edsoo.ru/b139beaa
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dbopmyna, uzomepus u
HOMEHKJIaTypa

Anbaeruapl U KETOHBI:

56 (dU3UYEeCKHEe CBONCTBA; pEaKIINU bubmorexa LHOK
» pearht https://m.edso00.ru/c887425¢c
MIPUCOCTUHCHHS
Peakuuu oxkuciaeHus u
57 KauyeCTBEHHBIE peaKInu bubmmorexa [IOK
peart https://m.edsoo.ru/a393baa9
albIETUI0B U KETOHOB
58 Crioco0sbI MoTydeHus bubnnoreka [JOK
albIETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIEC KHCIIOTHI, bubmmoreka [IOK
59
0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYI
H3oMepus u1 HOMEHKIIAaTypa
60 KapOOHOBBIX KUCJIOT, UX bubmmorera [TOK
P o https://m.eds00.ru/700cc87b
dbuznyeckue cBoiicTa
XHUMHYEeCKHE CBOMCTBA
61 MpeAeIIbHBIX OJJTHOOCHOBHBIX bubmorexa HOK
pea A https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCo0EHHOCTH CBOICTB
62 MYpPaBbUHOMN KUCJIOTHI. bubnuorexa [IOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHUCJIOT
OCco00EHHOCTH CBOMCTB:
63 HEIpPEACIBbHBIX 1 bubnnoreka [JOK

apoMaTHYeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX,

https://m.edso00.ru/83a08773



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
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FPII[pOKCI/IKap6OHOBBIX KHCJIOT.
HpCI[CTaBI/ITeJ'II/I BBICHIHUX
Kap6OHOBBIX KHCJIOT

ITonsarue o IMPOU3BOJHBIX

bu6mmoreka [IOK

64
KapOOHOBBIX KUCIIOT https://m.eds00.ru/0d162d9d
CniocoOslI nosy4eHus u
65 MPUMEHEHHE KapOOHOBBIX bubmmorexa LIOK
P P https://m.edso0.ru/7c065c9d
KHCIIOT
Crnoxwnble 3¢upsr:
TOMOJIOTUYECKHH psJl, oO1as bubnnoreka [JOK
66
dbopMmyna, u3oMepus u https://m.edsoo.ru/adfffe6d
HOMCHKJIATypa
67 DU3NYECKUE U XUMUYECKHUE bu6mmoreka [IOK
cBoMcTBa A3(HHUPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKOU
68 peaxkuuy, Ha ONpeeIeHUue
MOJIEKYJISIPHOM (OPMYIIBI
OpPTaHMYECKOTO BEIIeCTBA
[TpakTuueckast paborta Ne 3.
69 Pemenne skcnepruMeHTATBHBIX bubnunoreka [JOK
3amay o Teme "KapOoHoBbIe https://m.edso0o.ru/486671fb
KucaoThl. CrioxHbIe 3QUpHI"
Kupsr: crpoenne, puzndeckue
70 u XI/II)MquT(I:)KHe CBo(1711)CTBa bubmmorexa [OK
https://m.edso00.ru/al19c5b98
(rumposnus)
71 OcoOeHHOCTH CBOWCTB JKHPOB, bubmuotexa [JOK

COACPpKAIUX OCTATKH

https://m.edso00.ru/b0331922



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
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https://m.edsoo.ru/b0331922

HENpPEeIeIbHBIX KUPHBIX
kucaoT. JXKupsl B mpupoje

Mp11a KaK COJIM BBICHIHX
Kap6OHOBBIX KHCJIOT, UX

bu6mmoreka [IOK

72 Morolee aeicteue. [lorstue o
mee https://m.eds00.ru/3c566565
CUHTETHYECKUX MOIOIIUX
cpeactax (CMC)
I'enernueckas cBsA3b
YIJIEBOIOPOAOB U bubnnorexa [HOK
73
KHMCIIOPOJCOAEPKALINX https://m.eds00.ru/56790c96
OpPTaHMYECKUX BEIICCTB
74 Pacuérel no ypaBHEeHUsIM
XUMHUYECKHUX PEeaKIIHii
CucremaTtu3zanus u 00o0IIeHNne bubnuorexa [JOK
75 .
3HAHUM 110 TeME https://m.edsoo.ru/f8eaf2eb
OO01mas xapakTepucTHKa
76 YTJIEBOOB M KJIaccH(pUKanus bubnnoreka [JOK
yIIeBOJIOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MOJIMCaXapHUIbl)
Momnocaxapupl: puznuecKkue
77 CBOICTBA If Haxon(? €HHE B bubmmorexa [TOK
A https://m.edsoo.ru/b4bdda2d
IpHUpoJIe
[IpuMeHeHne TIIIKO3bI, €€
78 SHAYCHIE B bubnmoreka [JOK
https://m.edsoo.ru/5e61122d
YKU3HEICATSIIBHOCTH OpraHu3Ma
HcaxapHipl: caxaposa,
A P P bu6mmorexa [IOK
79 MajbTO3a U JIAKTO3a.

Haxoxnenue B npupoe u

https://m.edsoo.ru/eb0384e7



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
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https://m.edsoo.ru/eb0384e7

IIPUMEHCHUEC AUCaxapruiaoB

[Tonucaxapuabl: CTpoeHHE
MaKpOMOJIEKYJ, pU3NYECKUe U

bubmuoreka [JOK

80
XMMHYECKHE CBOMCTBA, https://m.edso0.ru/72a04508
pUMEHEHHE
81 [TonsiTHe 06 NCKYCCTBEHHBIX bubnnoreka [HOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 3a1a4 Ha
82 ONpeAeseHUE JOJIM BbIX0a bubnnoreka [JOK
MPOAYKTA PEAKIIUU OT https://m.edsoo.ru/7fde4 7ef
TEOPETUIECCKH BO3MOXKHOTO
Cucremaru3sanus 1 0000IICHIE bu6mmorexa [IOK
83 .
3HaHUH 10 pa3zeny https://m.eds00.ru/08d4364c
KonTtponpsHnast pabora o Teme
84 "Kuciopoacomepikalue bubmmorexa LOK
P P " https://m.eds00.ru/42c6678e
OpraHUYECKUEe COCTUHEHUS
AMUHBI: K1accudukarms,
CTpOCHUE MOJIEKYII, 001IIas
85 (b(f) MyJia I/I3OM€yI/I$I bubnuorexa LIOK
PMyd, Py, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYECKue
CBOICTBA
86 XUMHYECKue CBOMCTBA bubmuorexa [JOK
anu@aTuyecKux aMMHOB https://m.eds00.ru/1bc5cf80
AHUWJINH: CTPOCHNE aHWIINHA,
87 O0COOCHHOCTH XUMHUYIECKUX bubmmorexa [JOK
. https://m.edsoo.ru/39cd21f1
CBOWCTB aHMJTMHA
88 CnocoOsI ToTy4YeHus 1 bubnmnorexa [JOK

pUMEHEHHEe anu(paTHIeCKuX

https://m.edsoo.ru/eal38763
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AdMHHOB

AMUHOKHUCIOTBI: HOMEHKJIATypa
U u3omepus, GpuznyecKkue

bubmuoreka [JOK

89
cBoyicTBa. OTaeNbHbBIE https://m.edsoo.ru/d1773e80
MIPEACTABUTENH 0-aMUHOKHCIIOT
XHUMHYECKHE CBOUCTBA
aMHHOKHCIIOT, UX
90 OMOJIOTMYECKOE 3HAUYECHUE bubnmorexa [IOK
https://m.edsoo.ru/77df705a
amMuHOKuCIOT. CHUHTE3 U
THIPOIIU3 TICTITHIOB
01 benku kak npupoaHbIe bubnnorexa [HOK
MOJIUMEPBI; CTPYKTYpPBI OCJIKOB https://m.eds00.ru/429e9899
bu6mmoreka [IOK
92 XHUMHUUECKUE CBOIICTBA OEIKOB
https://m.edsoo.ru/6237306d
A3zoTtcoaepikaiue
TeTePOIMKITHYECKIE
93 coennuenns. HykinenHoBEIE bubmmorexa [IOK
A P K https://m.edso00.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosiornueckas poib
[IpakTuueckas padbora Ne 4.
Pemenne skciepuMeHTaIbHBIX
94 784 110 TeMe bu6mmorexa [IOK
| % https://m.edso00.ru/8e3c02d1
A3zoTcoaepikaiue
OpraHUYecKHue coequHeHus"
[Ipaktuueckas padora Ne 5.
95 Pemienne skcnepuMeHTAbHBIX bubnmnoreka [JOK

3a7a4 o teMe "Pacrio3saBanune
OpTaHUYECKUX COCTMHCHHM"

https://m.edsoo.ru/bde3fdf6
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KonTponbhas pabota no teme

bubmuoreka [JOK
96 "A 1
SOTCOACPIRALLIE " https://m.edso0.ru/ce561bc7
OpraHUYECKUEe COCTUHEHUS
OcHOBHbIE OHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX
97 COCIMHEHUN M METOJIBI X 1 bubmorexa LHOK
s A https://m.edsoo.ru/7aa63ebd
CHHTE3a —IIOJMMEpH3aIus U
MIOJIMKOHICHCAITHS

08 [lmactmaccel. YTunuzamnus u 1 bu6mmoreka [IOK
nepepadoTKa MIacTuKa https://m.edso00.ru/82242e0f
DnacToMepbl: HaTypaJlbHbIN

99 CUHTCTHYECKUE Ka 171 1 bubmorexa LHOK

YAV https://m.edsoo.ru/246103ec
Pesuna
Bonokna: HatypanbHble,

100 UCKYCCTBEHHBIE, 1 bubnnoreka [JOK
cuHrernyeckue. [lonumepst https://m.eds00.ru/5963a601
CHelHaTbHOIO Ha3HAYECHUs
[TpakTuyeckas padora Ne 6.

Pemienne skcnepruMeHTaIbHBIX bubnunoreka [JOK

101 1
3a7a4 o teMe "Pacrio3naBanne https://m.edsoo.ru/3aebd77a
1acTMacc ¥ BOJIOKOH"

O00011eHNEe U CUCTEMATU3ALIS

102 M3Y4EHHOT0 MaTepHalia 1o Teme 1 bubnnoreka [JOK
"BBICOKOMOIEKYIISIpHBIE https://m.edsoo.ru/6a22b1e8
coenuuenus"

OBUIEE KOJIMYECTBO YACOB I1O 102

[NPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnubie | I[IpakTnueckue
n/n Bcero u3ydyeHusi  odpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
1 Atom. CocTaB aTOMHBIX sJIEP. 1 bubnmoreka [JOK
Xumuueckuit axeMeHT. M30Tomnbl https://m.edsoo.ru/59c112ee
5 CrtpoeHue 3IIeKTPOHHBIX 000JI0YEeK 1 Bbu6moteka [JOK
aTOMOB, KBaHTOBEIC UMCJIIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMuaeckux 1 bubnunoreka LIOK
9JIEMEHTOB (S-, P-, d-, f-3;meMenTHI) https://m.edso0.ru/61294af9
4 Pacrnipenenenue 371€KTpOHOB MO 1 bubmmoreka [JOK
ATOMHBIM OpPOHTAIISIM https://m.edsoo.ru/f5f750fe
DNeKTPOHHBIE KOH(UTYpAIIH aTOMOB
5 3neMe£TOB B OCHOI;II){OI\?III:I)/I 1 bubmorexa HOK
. https://m.edso0.ru/8149e846
BO30YKIAEHHOM COCTOSIHUH
5 OJeKTpOHHbIE KOH(PUTypallMi HOHOB. 1 bubmuoreka [IOK
DIIEeKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
Ileproanueckuii 3aK0H U
[Teproamdeckas cuCTEMa XUMHUIECKUX
7 snemenToB JI. 1. Menpeneena, cBsI3b C 1 bubmorexa HOK
N ’ https://m.eds00.ru/16957¢01
COBPEMEHHOM TeOopueH CTpOSHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
3 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX 1 bubnuotexa [JOK

VMU TIPOCTBIX U CIOXHBIX BEILIECTB 110
rpymmam 1 nepuojaam

https://m.edsoo.ru/f8468927
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Cucremarusanys 1 0000IeHNE 3HAHUI

bubnunoreka LIOK

o 110 TeEMeE https://m.edso0o.ru/8fad2942
Buner xumnueckoi cBsa3u. MexaHu3MEbl

10 00pa3zoBaHus KOBAJICHTHOM CBSI3H. bubnmnoreka HOK
Bonoponnas cBsi3b. https://m.edsoo.ru/5a8072af
MeKMOeKyIIIpHbIE B3aUMOICUCTBUS
BaneHTHOCTD U BaJ€HTHBIE

11 BO3MOKHOCTH aTOMOB. CBSI3b bubnuoreka [{OK
AIEKTPOHHOU CTPYKTYPBI MOJIEKYJH C UX https://m.edso0.ru/3d2ca093
F€OMETPUUECKUM CTPOCHUEM

12 [IpencraBiaeHust 0 KOMIUIEKCHBIX bubnunoreka LIOK
COEMHEHMAX: COCTaB M HOMEHKJIATypa https://m.edso0.ru/8c66b12a
BemecTBa MOJIEKYISIPHOTO U

13 HEMOJIEKYJIIPHOTO CTpoeHus. THrmbl bubmmoreka [JOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILECTB
[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.

14 ITpencraBieHne 0 KOJUIOUIHBIX bubmmorexa [JOK

https://m.edsoo.ru/da2c70e4

pacTBOpax
HcTruHHBIE paCTBOPHI: HACBILIEHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTD. bubmmorexa [IOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruapatsl

16 Crioco0OsI BeIpaXeHHST KOHIIEHTPAIUN bubmmoreka [JOK
pacTBOpPOB https://m.edso0o.ru/328e653a
Pemenue 3a1ad ¢ ucnoyib30BaHUEM

17 MHOHATHH "MaccoBas JOJIA but6mmorekxa [IOK

nn

pacTBOPEHHOTO BemiecTra", "MoIApHas
KOHLEHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Knaccudukanus u HoMeHKIaTypa bubnmoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d
CuctemaTtu3zanusi 1 0000ITICHUE 3HAHUIA bubnuorexa [{OK

19
110 TeMe https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no remam
"Ctpoenue aroma. [lepuonuueckuii
3aKkoH u Ilepuonnueckas cucrema bubnuoreka [JOK

20
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeliecTna.

MHuoroob6pasue BemecT"

Kiaccupukanust XMMHUYIECKUX PeaKIIHid

B HEOPraHUYECKOW U OpPraHu4eCKOn

XUMHUHU. 3aKOH COXPaHEHUsI MaCChl bubmmoreka [JOK

21
BEILIECTB; 3aKOH COXPAaHEHUS U https://m.edso0.ru/6335cdd2
MIpEBPAILCHHS SHEPTUU TIPU
XUMUYECKUX PeaKIUsIxX
TennoBble 3¢ (HeKThl XUMUYECKHX

22 eakui. TepMOXUMHUYECKIE bubnuorexa [JOK
P F P https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenust mo ypaBHEHUSIM

23 XAMHYECKUX PeaKIuii 1 bubmorexa HOK

peart https://m.eds00.ru/87b13954
TEPMOXUMHUYECKUM YPABHCHUSIM
CKOpOCTh XUMHUUYECKOHN peakinu, e
24 3aBUCUMOCTH OT Pa3JIMYHBIX (DAKTOPOB.
Karanu3 u katanuzaropsl
25 ['oMoreHHbIE U TETEPOTEHHBIE PEAKITUN
26 [TpakTrueckast padota Ne 1 o teme bu6muoreka [JOK

"BausiHue pa3nuuHbIX GakTOpPOB Ha

https://m.edsoo.ru/1facaldl
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CKOpPOCTh XUMHYECKOU peakiuu"

OO6patumbie 1 HEOOpATUMBIE PEAKIIUH.

bu6nunorexa LIOK

27
XUMHUYECKOE paBHOBECHE https://m.eds00.ru/30952f9b
[TpaxTrueckas padota Ne 2 o Teme
28 "BiusiHue pa3nudHbIX GaKTopoB HA bubmmorexa [JOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHHUE XMMHYECKOTO PAaBHOBECHS
DIEKTPOIUTHYECKAS JUCCOLTHALIMA.
29 CI/IJ‘ILHII):Ie U ciia0ble SfI[eKT (I)lnnilm bubnmorexa [JOK
p ’ https://m.edso00.ru/5f766bdf
CreneHp quccoyanuu
HMonnoe npousseaenue Boasl. Cpena
30 BOJIHBIX :CTBO (I)IB Bomo I{o HI)II:‘/’I " bubnnorexa [JOK
s p POB. BONOPOA https://m.eds00.ru/3966cag89
nokazatenb (pH) pactBopa
I'mnaponu3 coneit. Peakinm,
31 II ofeKan 1€ B pacTBOPax bubmorexa HIOK
p = P p https://m.edsoo.ru/09d5a9bd
JIIEKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o Teme
32 "XHUMHUECKHE PEAKIIUHU B PacTBOPaX bubnmorera [IOK
P " P P https://m.edso0.ru/2e3daeb0
AIEKTPOIIUTOB
OKHCIUTEIbHO-BOCCTAHOBUTEIBLHEIE
33 eaKkIUH. BaxkHeille OKUCIUTEIN U bubnmorexa IOK
PeAKIIHH. https://m.eds00.ru/56226060
BOCCTAHOBUTEIHN
34 MeTto/1 3IeKTPOHHOTO (3JIEKTOHHO- bubnunorexa LIOK
HMOHHOT0) OanaHca https://m.edso00.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIECTB https://m.edso0.ru/93fb97d2
36 Penrenne 3ama4 pa3InyHbBIX THIIOB bubnnorexa [IOK
Aatp https://m.edso0.ru/5a859d16
37 Pemienue 3agau pa3auyHbIX TUIOB bubmmoreka [JOK
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https://m.edsoo.ru/5afa265d

CucremaTtu3anus 1 0000IICHUE 3HAHUIMA bubmuorexa [IOK
38 " "
1o TeMe "XUMUYECKUE PeaKIIuu https://m.edsoo.ru/c161eb85
KonTtponbHast pabora o Teme bubmunoreka [JOK
39 n n
XHUMHUYECKHUE PEeAKLUU https://m.edso00.ru/a8a0a930
ITosnoxxeHre HEMETaIOB B
[Tepuoanueckoii cucreMe XUMHUECKUX
40 anemenToB J[. . MenpeneeBa u bubmorexa OK
T https://m.edsoo.ru/8ca2dcad
O0COOEHHOCTH CTPOEHHUS UX aTOMOB.
®dusnyecKkue CBOMCTBAa HEMETAIOB
AnoTponusi HEeMETauIoB (Ha IpUMepe
41 KHCJIOPOJIa, cepbl, hocdopa u bubmmorexa [IOK
POAa, CepRl, P https://m.edsoo.ru/ef92c91c
yriaepoaa)

42 Bonopon: nonyuenue, pusndeckue u bu6nmorexa LIOK
XAMHUYECKHE CBOMCTBA. [ Mapuibl https://m.edsoo.ru/0aa8f613
["astoreHsl: HaXOXKJICHHUE B PUPOJIC,

43 CHOCOOBI TTOTyYSHHS q)nanpecllzne u bubmmorexa LIOK

yi L https://m.edso0o.ru/4e223795
XUMUYECKHE CBOKCTBA
l'anorenoBomopoasl. Baxuermue
44 KHUCJIOPOJCOACPIKAIIHNE COCTMHEHUS bubmorexa HOK
POACOACPHAI A https://m.edso0.ru/6b3255e6
rajoreHoOB
JlaGopaTopHbIe U TPOMBITIUICHHBIC

45 CIOCOOBI TIOJTYYEHHUSI TaJIOTEHOB. bubnuotexa [JOK
IIpuMmeHeHue rajJloreHoB 1 X https://m.eds00.ru/6971aca4
COEIMHEHU I
[IpakTuueckas padora Ne 4. Perenue

but6mmoreka [IOK
46 HKCIIEPUMEHTATBHBIX 3aa4 10 TeMe

"T"anmoreusr"

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHsie u
MIPOMBIIIJICHHBIE CIIOCOOBI MOTYYEeHHUS,

bu6nmoreka IIOK

47 ecKue ecKue 7! .
(PU3HICCKHC 1 XHMHHECKHE CBOHCTBA https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeneHue kucnopoaa u
030HA
bubnunoreka LIOK
48 Oxc €pOKC
1T H TTEPOKCHIET https://m.eds00.ru/5c8816a0
49 Pemenue 3amay pa3inuHbIX THIIOB Bubmiorexa OK
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa: HaxO0XKIEHUE B IPUPOJIE,
50 CH(I))0061)I HOJII[ CHUS q]f)nslleqﬂecxne u bubmmorexa [JOK
YACHI, https://m.edsoo.ru/46afael6
XUMHUYECKHE CBOMCTBA
bubnunoreka LIOK
51 C
CPOBOZIOPOA, CY b pH LI https://m.edso0.ru/7¢875999
Kucnopoaconepskaiiyue coeTUHEHUS
52 cepel gcfﬁefmlz)cnllu CBofICTI; CEepHOM bubnuorexa [JOK
PBL p https://m.edsoo.ru/8cfa2548
KUCJIOTBI
[IpakTuueckas pabora Ne 5. Pemenue

53 SKCIHEPUMEHTAIBHBIX 3a/1aY 10 TEME Bubmiorexa OK

" P . f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coeTMHEeHHs
A30T: HaXO0XJACHUE B IPUPOJIC,

54 CIOCOOBI OJTydeHUsI, PU3NUECKHE U bubnuotexa [JOK
XHMUYECKHE CBOMCTBA. AMMHaAK, https://m.edsoo.ru/badd2255
HUTPUJIBI
Kucnopoaconepxaliue coeInHEHUs

55 asora pOCO6eHIfI)OCTI/I CBOMCTB a30THOM bubmmorexa TIOK

' https://m.edsoo.ru/e2965afe
KHCJIOTBI
. bub6 OK
56 [IpumeneHue a30Ta U €ro COeAMHEHUH. ubnmorexa [

https://m.edso0.ru/129f5059
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A3oTHBIE yioOpeHus

docdop: HaXOKIACHUE B IPUPO/IE,
CIOCOOBI MOJTydeHHUsI, PU3UUECKHE U

bubnunorexa LIOK

57
xuMuueckue cporictBa. dochumbr u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcunpl dhocdopa,

58 (’pocd))(l) c((l)) e(bxcz ne kuciotel. Conu bubmmorexa [JOK

p If prRatll ' https://m.edsoo.ru/c7a2d429
dbocdopHOIT KHCITOTHI

59 [Tpumenenne dhocdopa u ero bubnuorexa [IOK
coequnenuii. dochopHsie ynoopeHus https://m.edsoo.ru/a218070a
[IpakTuueckas padora Ne 6. Pemenue

bubnuoreka [{OK
60 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
https://m.edso0.ru/8175ac3f
"A30t u pochop u ux coenuHeHU"
Yriiepoa: HaxoXIEHUE B IPUPOJIE,

61 AJUIOTPOITHBIE MOAU(PUKAIINH; bubmuoreka [JOK
dbuznyecKkrue 1 XUMHUYEeCKHe CBONCTBA, https://m.edsoo.ru/1eb19f9e
MpUMEHEHNE
Oxkcup yraepoga(ll), oxcn

62 ne I;YZ(I\/p) ; (OJ'I)LHa}I Kicnom ueé brbmmorexa [TOK
YHIepon 24 https://m.edsoo.ru/dba58adf
conu

63 Pemenue 3a1a4 pa3TuIHBIX THIIOB bubmmorexa [TOK

AP https://m.eds00.ru/6029b609
Kpemnnii: HaxokaeHIE B IPUPOJIE,
64 0500061;1 0JT elfml (bl/lmzefmfe u bubnmorera LHOK
i L https://m.eds00.ru/143558ab
XUMHUYECKHE CBONCTBA

65 Oxkcun kpemuus(1V), kpemHueBas bubnuotexa [JOK
KHCJIOTa, CUIIMKATHI https://m.edso0.ru/3170e7bl

66 [IpumeHeHne kpeMHus U €ro bubmuoteka [IOK
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coequHennit. CTEKJ0, €ro noy4eHue,
BHJIBI CTEKJIa

https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

67 Pemenne 3amaq pa3IinyHbIX TUIIOB bubnnorexa LHOK
Aatp https://m.edsoo.ru/b624f801
68 CucremaTtu3anus 1 0000IICHUE 3HAHUIA bubnuorexa [{OK
o teme "Hemeramnner" https://m.edso0.ru/6e864db5
69 KonTtponbHast pabora o Teme Bbu6moteka [JOK
"HemeTtasuisr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3ynbTaToB KOHTPOJIbHON bu6mmoteka [JOK
paboThI, KOPPEKIIHS OMHUOOK https://m.edsoo.ru/2b7e9510
TTonoxkenne MeTaJIOB B
[Teproaryueckoi cucTeMe XMMHUYECKUX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS buGnuorexa [IOK
’ p https://m.eds00.ru/9839c16¢
3JIEKTPOHHBIX 000JI0YEK ATOMOB
METAILIOB
O6mue ¢puznueckre cBOicTBa
72 MmeraioB. [IpuMeHene MeETAJIOB B bubnmorexa [JOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CmuiaBsl MetasuioB. Kopposust bubnmnorexa [JOK
METAJIOB https://m.edsoo.ru/42b872e3
74 Pemenue 3agad pa3IngyHLIX TUIIOB bubmorexa LIOK
a1 p https://m.edsoo.ru/e3de37hb6
DIEKTPOXUMHUYECKUN DA HANIPSKEHUH
75 MeTaJIJII)OB Oo6mue cnolz:oﬂ6m H(I))J'I €HUs bubnnorexa [JOK
- Lot i https://m.eds00.ru/94eb377a
METAJLIOB
O6mas xapakrepucTiuka metaios |1A-
. bubmuorexa [{OK
76 rpynnsl [Teproaudeckoit cucTeMbl

XUMUYECKHX AieMeHToB. Hatpuii n

https://m.edsoo.ru/e12c26b3
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KaJuii: mojgy4yeHue, Gusndeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COEIMHEHUN

O6mas xapakrepuctuka metaiuioB |A-
rpynmnsl [lepuoandeckoi cuctembl
XAMHUYECKHUX 3JIEMEHTOB. Maruui u

bub6nmoreka [IOK

77
KaJbIMI: TIOTy4YeHue, Gu3nyeckue u https://m.edsoo.ru/7c3e49c0
XUMHUYECKHUE CBOWCTBA, IPUMEHECHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUIN
78 JKEcTKOCTh BOMBI U CIIOCOOKI €€ bubnunoreka LIOK
YCTPaHEHHUS https://m.edsoo.ru/c74bfae9
79 AIOMUHUN: TIOTy4YeHHe, (pU3ndecKkue u Bbu6moreka [JOK
XHMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edso0.ru/0e79b266
AMdoTepHbIE CBOMCTBA OKCHIA U
80 TUIPOKCHUJIA ATTFOMUHHS, bubmmoreka IIOK
TUIPOKCOKOMIUIEKCHI aJIFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHUE
81 Pemienue 3a1au pa3auyHbIX TUIOB
[Tpaktuyeckas padora Ne 7. Pemenue
82 SKCHEPUMEHTAIBHBIX 33/]1a4 110 TEME bubmmorexa [JOK
" P " https://m.edsoo.ru/27a4af43
MeTtasibl TJIaBHBIX TOATPYIII
OO01mas xapakTepuUCTHKa METAJIOB
no0OouHbIX noarpynn (b-rpymm) bubmuoreka [IOK
83 .
[Teproanyueckoil CUCTEMbI XUMHYECKUX https://m.edso00.ru/610d7431
2JIEMEHTOB
DuU3NYECKUE U XUMUYECKUE CBOMCTBA
. bubnuotexa [JOK
84 XpoMa M €r0 COSTMHEHUH, HX

MMPUMCHCHUC

https://m.edso0.ru/9911bef3
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Baxnelive coeMHeHUs Mapratiia.

bubnunoreka LIOK

85 IIepmanranar xKamus, €ro
p > https://m.eds00.ru/039d69c8
OKHUCJIUTEILHBIE CBOMCTBA
dusnueckre 1 XUMHUYECKHE CBOIICTBA
86 J)kete3a u ero coenuaennii. [lonyuenne Bubmaorexa ITOK
' yi https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIUIaBOB KeJe3a
dusuyeckue U XUMUYECKHUE CBOMCTBA
87 MEIN U €€ COeIUHEHN, UX bubnnorexa [JOK
A a ’ https://m.edsoo.ru/2bc0f954
IPUMCHCHUE
dusuyeckue U XUMUYECKHUE CBOMCTBA
LIMHKA U €ro COeAUHEHUH, NX bubnunoreka LIOK
88
IIpUMEHEHNe. [ HIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
[IUHKA
[TpakTuueckast pabota Ne 8. Pemenue
89 SKCIEPUMEHTAILHBIX 3a4a4 10 TEME bubnmorexa HOK
" P 8 " https://m.edso0.ru/a6e352ea
MerTannbl TOOOYHBIX MOATPYIIT
90 Pemenne 3amaq pa3InyHbIX TUIIOB bubnmorexa [JOK
Aatp https://m.edsoo.ru/a8b83d83
O00011eHNe U CUCTEMATU3ALIS
91 W3YYEHHOI'0 MaTepualia 1o TeMe bubnmorexa IOK
" Vi " P https://m.edso00.ru/e91fe975
Mertamnisl
92 KonTponbhas pabota no teme bu6muoreka [JOK
"MeTamisr" https://m.edso0.ru/83f63ea3
AHanu3 pe3ynbTaToB KOHTPOJIBHON bu6muoreka [JOK
93
paboThI, KOPPEKIIUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Poxab xumMuu B o0ecrieueHnu
. bubnuotexa [JOK
94 YCTOMYHBOTO Pa3BUTHS YEIIOBEUECTBA.

IIonsatue o HAay4YHBIX MCTOAaxX

https://m.edso0.ru/080fe1f0
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HCCIeaJ0BaHUs BEIICCTB

Haquble IMPUHIUIIBI OpraHu3anuu
XUMHYCCKOI'0 IMpOrn3BOJACTBA.

bubnunorexa LIOK

95 1
[TpombIlIIEHHBIEC CITOCOOBI TTOJTYYCHHS https://m.edsoo.ru/2e45a44f
Ba)KHEUIIINX BEIIECTB
XHUMHYECKOE 3arps3HEHNE
96 OKPYIKaIOIIICH CPEbl U €ro 1 bubamorexa LIOK
Py Hien cpe https://m.edso0.ru/9f11bf51
MTOCJICACTBHS
97 XUMUA U 300POBbE YEIOBEKA. 1 bubnnorexa [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
08 Xumust nmuny. Posib xuMuu B 1 bubmuoreka [IOK
oOecreuyeHnH MUIIEBON 0€30MacHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckne n napdromepHbie 1 bubnnoreka [JOK
cpeactsa. beiToBas xumus https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENBCTBE. BaxkHemume
100 CTPOUTEIIbHBIC U KOHCTPYKIIMOHHBIC 1 bubmorexa HOK
p YK https://m.edso0.ru/61e69003
MaTepuabl
XUMHUS B CETLCKOM XO3SMCTBE.
101 Opranuueckue 1 MUHEpaJIbHbIE 1 brbmmorexa LTOK
p p https://m.edsoo.ru/fd39587d
ynoopeHus
102 Cucremaru3zanus 1 0000IICHUE 3HAHUIA 1 but6mmorexa [IOK
10 TEME https://m.edsoo.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpeOoBaHUA

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 001ero
o0pa3oBaHus

1

Biianenue cucremMoil XMMUYECKUX 3HAHUM, KOTOPasi BKJIIOYAET:

11

OCHOBOIIOJIATAIOIINE TOHATHS (XMMHUYECKUI 3JIEMEHT, aToOM, M30TOIIbI,
3IIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-dIEKTPOHHBIC OPOUTAIIH ATOMOB,
OCHOBHOE ¥ BO30YXJEHHOE COCTOSHHE aroma, HOH, MOJEKYIa,
BaJICHTHOCTb, AJIEKTPOOTPHULIATENILHOCTD, CTENEHb OKHCJICHUS,
XAMHYECKass CBs3b (O- M T-CBs3b, KPaTHBIC CBSI3U), THOPHIM3ALHS
aTOMHBIX oOpOuTasel, KpHUCTaNIM4ecKas pemeéTka, Mojb, MOJIIpHast
Macca, MOJSIpHBIA 00BEM, MOJSpHAs KOHIEHTPAIMS, PacTBOPEI
(MCTHHHBIE, NUCIEPCHBIE CUCTEMBI), KPUCTAIJIOTUAPATHI, YIIIEPOIHBIN
CKeleT, (yHKIMOHAlbHAs TpyIa, paauKall, HU30Mephl, CTPYKTypHas
dopmyna,  u3zomepus  (CTpyKTypHas,  Treomerpuueckas  (Luc-,
TPaHCU30MEpHS), TOMOJOTUYECKHI psA, TOMOJIOTH, YIJIEBOJIOPO/bI,
KHUCIIOPOJI- U a30TCOAepXkalllie COEAMHEHMsI, OMOJIOrMYeCKU aKTUBHBIE
BeIlecTBa (YIJI€BOAbI, KUPBI, OENKN), MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHUSI, KPEKUHT, PU(DOPMUHT, TUIIBI
XUMHUYECKHX pEaKIHMi (OKUCINTEIbHO-BOCCTAHOBUTENIBHbBIE, 3K30- U
HHJIOTEPMHUUYECKHE, PEaKLMd HOHHOIO OOMEHa, TOMO- U T'€TepPOreHHbIE,
oOpaTtumMble U HEOOpAaTUMBIE), PACTBOP, AJIEKTPOIUTHI, HEIJIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAs] AUCCOLUALIMS, CTETIEHb UCCOLMALUU, OKUCINUTENb,
BOCCTAHOBUTENb, JJEKTPOJIM3, CKOPOCTb XUMHYECKOW  peakiuH,

XHUMHYECCKOC paBHOBeCI/Ie)

1.2

TEOPUM U 3aKOHBI (TEOpPUST XMMHYECKOTO CTPOEHUS OpPraHu4YEeCKUX
BemectB A.M. BytnepoBa, Teopus 3JIEKTPOTUTHUIECKON THUCCOIUAIINH,
[Tepuonnueckuii 3akon J[.M. MeHneneeBa, 3aK0OH COXpaHEHHUS MacChl),
3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XUMHUU, MHUPOBO33PEHUECKHE
3HaHMS, JIEKAIIUE B OCHOBE NMOHUMAHHUS MPUYMHHOCTU U CUCTEMHOCTH
XUMHNYCCKUX SIBHeHHfI, COBpeMeHHBIe HpG}ICTaBJ'IeHI/IZ 0 CTpOCHI/II/I

BCIICCTBA HA aTOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIIDHOM YPOBHAX

1.3

MNpEaACTaBJICHUA 0 MCXaHU3Max XUMHUYCCKUX peaKuHﬁ,

TEPMOIAUHAMHUYCCKUX n KHHETHYCCKHUX 3aKOHOMEPHOCTAX nux




IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUHU, TUCIICPCHBIX CUCTEMAX

14

(dakToNOrMUeCKue CBEACHHS O CBOMCTBAaX, COCTaBe, IOIYYCHHH U
0€e30IIaCHOM  HCIIOJIb30BAHMHM  BAXKHEWIINX  HEOPTraHUYECKUX U
OPraHWYEeCKHX BEIIECTB B OBITY W TPAKTHYCCKON EATETbHOCTH

YCJIOBCKA

1.5

o0mye Hay4HbIe TPUHIUIBI XUMHYECKOTO MPOHM3BOJCTBA (Ha MpHUMeEpe
IPOM3BOJICTBA CEPHON KHUCIOTHI, aMMMaKa, METaHOJa, I[epepaboTKu

HeTH)

CdopMupoBaHHOCTb YMEHUIA BBISBIISATD:

2.1

XapaKTCPHBIC IMPU3HAKN u B3alMOCBA3b N3YUCHHBIX HOHﬂTHﬁ,
MNPUMCHATL COOTBCTCTBYIOIIMEC IIOHATHUA IIPHU OIMMCAHUKW CTPOCHHUA U

CBOMCTB HCOPraHUYCCKUX U OPraHNYCCKUX BCHICCTB U UX HpCBpaH_[CHI/Iﬁ

2.2

B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C TOHATUSIMH M TPEICTABICHUSIMHU
JIPYruX MPEAMETOB JUIsi 00Jiee OCO3HAHHOTO MOHUMAaHUsI U OOBSICHEHHS

CYIIHOCTHU MAaTCPUAIBHOI'O CAUHCTBA MHpPa

CdopMUpOBaHHOCTH YMECHHSI HCITOJIB30BATh:

3.1

HAanMMCHOBaHUA XHMHUYCCKHX COC,I[I/IHSHI/Iﬁ MCKAYHApOAHOI'0 COrO3a
TeOpeTH‘ICCKOﬁ n HpHKHaHHOﬁ XUMHUU W TPUBHUAJIBbHBIC HAa3BaAHHA
BCIICCTB, OTHOCAINIUXCA K M3YUCHHBIM KJIaCCaM OPraHu4CCKux U

HEOPraHWYECKUX COCIUHEHUI

3.2

XMMUYECKYI0 CUMBOJMKY JUIl COCTaBJIeHHUsS (POpMYyN HEOpPraHMYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJETHBIX) (POpMYJ1 OpraHMUYECKUX BEIIECTB

ChopMupoBaHHOCTh YMEHHUS KIacCU(UIIMPOBATS:

4.1

HCOPTraHNMYCCKUC BCHICCTBA, CaAMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBAaHHA H

KPpUTCPpUHN U KJ'IaCCI/I(I)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHnvdcCKrue BCIICCTBA, CaMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBaHHsA U

KPUTEpUU IS KIacCU(DUKAIIMY U3y4aeMbIX XMMUYECKUX OOBEKTOB

4.3

M0 Pa3NUYHBIM TPU3HAKaM (YHCITY W COCTaBY pPEarupyrolidX BEIIECTB,
TerioBoMy A(PdEeKTy peakiud, W3MEHEHHIO CTeNeHed OKHCICHUS

AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YIACTHIO KaTaanu3aTopa)

ChopMupOBaHHOCTh YMEHHS XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUM) U HOHOB
XUMHYECKHX 371eMEHTOB 1 — 4 neprnonos Ilepunonnueckon cucrems [[.1.
MeHeneeBa 1 UX BaJICHTHbIE BO3MOXKHOCTH, UCIIOIb3Ys IOHATHUSA S-, p-,

d-3JeKTpOHHBIE OPOUTAIH, PHEPTETUIECKUE YPOBHU




CdopmMupoBaHHOCTh yYMEHHUS OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS
CBOMCTB XMMMUYECKHUX DJIEMEHTOB M 00pa3yeMblX UMH COECIUHEHHH IO

IIEpUOJIaM U IpyIIam

CopMUpOBaHHOCTh YMEHHSI COCTAaBISITH YPaBHEHHS XHUMHUYECKUX

peakLMii ¥ paCKpbIBaTh UX CYLIHOCTD:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ IMOCPCACTBOM COCTABJICHUA

SJICKTPOHHOI'O OajaHca 3THX pCaKHI/Iﬁ

7.2

YPAaBHEHUs pEaKkUMil pa3IMYHBIX THIIOB; IIOJHBIE M COKPALIEHHBIE
YpaBHEHHSI pEaKIii HOHHOTO OOMEHa, YUUTHIBAs YCIIOBUS, IPH KOTOPBIX

9TH p€aKu UAYT J0 KOHIa

7.3

peakuuii THAPOIM3a, PEaKlUil KOMILIEKCOOOpa3oBaHHUs (HAa MpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )

CdopmMupoBaHHOCTH YMEHHUS MMOATBEPIKIATH:

8.1

Ha KOHKPETHBIX IpUMEpax XapakTep 3aBUCHUMOCTH pPEaKLMOHHOU
CHOCOOHOCTH OPraHUYeCKUX COCIMHEHMH OT KpaTHOCTHM M TUIa
KOBQJIEHTHOH CBSI3U (G- U TM-CBSI3U), B3AUMHOTO BJIMSIHUS aTOMOB M TPYIIII
aTOMOB B MOJIEKYJIaX, a TAK)KE OT OCOOEHHOCTEH peann3alnuy pa3IuyHbIX

MEXaHU3MOB IIPOTEKAHUS pEaKIUN

8.2

XapaKTCPHBIC XUMHUUYCCKUC CBOICTBA BEIIIECTB COOTBCTCTBYIOIIINUMU

DKCIIEPUMEHTAMMU U 3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIUI

ChopMupOBaHHOCTh yYMEHHUS XapaKTepU30BaThb COCTaB W BaKHeHIINe
CBOMCTBA BELIECTB, IPUHAUICKAIIUX K ONPEAEICHHBIM KilaccaM H
rpynmnam coeMHEeHUM (IIPOCThIE BEIECTBA, OKCU/bI, TUAPOKCUIBI, COJIH;
YIII€BOIOPOAbI, IPOCThIE 3(DUPBL, CIUPTHI, (PEHOIIBI, aTbAETHIbI, KETOHBI,
KapOOHOBBIE KHCJIOTHI, CIOXHBIE 3(QUpPBI, >KUPBI, YIIEBOJbI, aMHHBI,

AMUHOKHUCIIOTHI, OEITKN)

10

ChopMHpPOBAaHHOCT, YMEHHUS TPOBOJUTH pPACUYETHl O XUMHUUYECKUM
dbopMynaM W ypaBHEHHUSIM XHUMHUYECKHUX pEaKIUN C HCMOJIb30BaHHUEM

(I)I/I3I/I‘-ICCI(I/IX BCJIIMYHH:

10.1

Macchl (00BEMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO
W3 UCXOJHBIX BEIIECTB JJAHO B BUJIE PACTBOpA C OMPEAEIEHHON MacCOBOM

JIOJIeH pacTBOPEHHOTO BEIIECTBA WIIU JAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM WM 0OBEMHOM IO, BHIXO/1A MPOAYKTA PEAKIINH

10.3

TEIIOBOTO 3P dexTa peakuuit

10.4

00BEMHBIX OTHOILIEHUN Ta30B

10.5

M0 HaXOXKICHUIO XUMUYECKOH (pOopMyIIbl BelecTBa




11

Brnanenue cucremoil 3HaHHM O METOJAX HAy4YHOTO IMO3HAHUS SIBJICHUHN
MPUPOJBIL, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHHUE NIPUMEHATh
3TU 3HAHUA HpI/I 3KCHepI/IM€HTaJIbHOM HUCCJICOOBAHUN BCHICCTB U JIA
OOBSICHCHUS XUMHUYECKUX SBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJE,

HpaKTquCKOﬁ JCATCIIbHOCTU YCJIOBCKa U B HOBCGI[HCBHOI‘/'I KHN3HU

12

ChopMUpOBaHHOCT YMEHHUS TPUMEHATh (UCIOJIB30BATh) 3HAHUS O
COCTaB€ U CBOWCTBaX BEIIECTB [UII JKCIEPUMEHTAIbHON MPOBEPKHU
TUIIOTE€3 OTHOCHTEIBHO 3aKOHOMEPHOCTEH MPOTEKaHUS XHUMHUYECKUX
peakuuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBIICHUS;
CUCTEMHbIC XMMHUYECKHUE 3HAHUA Ui OOBSCHEHUS W TPOrHO3UPOBAHMS
SBIICHUM, MMEIONIMX €CTECTBEHHOHAYUYHYIO NPUPOAY; ISl TPUHSATHUS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTYyallusX, CBA3aHHBIX C XHMHUEH

13

CdopMUpOBaHHOCTh YMEHHSI IUIAHUPOBATH M MPOBOAUTH XUMHUYCCKHIA
OKCHEPUMEHT (MOJIyYCHHE M HW3YYCHHE CBOWCTB HEOPraHUYCCKHX H
OpPraHWYeCKHUX BEIICCTB, KAUYECTBCHHBIC PEaKIUU  YIJICBOJOPOIOB
Pa3IMYHBIX KIJIACCOB M KHCIOPOJCOACPIKAIMUX OPraHUYCCKHX BEIIECTB,
pelieHue AKCIIEPUMEHTAITLHBIX 3aaq 1o pacro3HaBaHHIO
HEOPraHMYECKUX W OPraHWYECKHUX BEIIECTB) C COOJIOJCHHEM MpPaBUII
Oe3omacHOro  OOpamieHusi C  BEIIECTBAMH U J1a0OpaTOPHBIM
obopynoBanrueM; GOpMYIUPOBATH IEJIM UCCIEIOBAHUS, TIPEICTABIATH B
pa3nuaHON  (opMe pe3ynbTaThl dIKCICPUMEHTA, AaHAIU3HPOBATh U

OLICHUBATHL UX NOCTOBCPHOCTH

14

CdopMHUpPOBaHHOCTh YMEHHSI OCYIIECTBIISATH LIEIEHANPABICHHBIM MOMCK
XUMHUYECKOW MH(POpPMALIUU B Pa3IMYHbIX UCTOYHHMKAX (HaydHas U y4eOHO-
Hay4dHas JIUTepaTypa, CpeAcTBa MacCOBOW MHpOpMAIMH, ceTh MIHTepHeT u
Jpyrue), KPUTHYECKH aHAJIM3UPOBAaTh XHMUYECKYI0 HH(OpMaluio,
nepepabarbiBaTh €€ M HCIOJB30BaTh B COOTBETCTBUU C ITOCTABJIEHHOM

y4eOHOM 3a1aueit

15

CchopMHpOBaHHOCTh ~ yMEHHUsSI NPOTHO3UPOBATh, AHAIU3UPOBATH U
OLIEHMBAaTh HH(OPMAIMIO C TO3UIMHA 3KOJIOTHUECKOH Oe30MacHOCTH
MOCJIEICTBUIM OBITOBOM M NPOM3BOJICTBEHHOHN AEATENIbHOCTU 4YeNIOBEKa,
CBSI3aHHOW C TmiepepabOTKOM BelecTB; CHOPMUPOBAHHOCTh yMEHUI
OCO3HaBaTb  ONACHOCTb  BO3ACHCTBUS  HA  JKMBBIE  OpPraHU3MBI
ONpPEACIEHHBIX BEILECTB, IIOHUMAass CMBICI II0Ka3aTelsl MpeAesIbHON
JOMYCTUMOM KOHLEHTpallMM, W TOSCHATh Ha MpUMepax CIOCOObI
YMEHBLIEHNS U NIPEIOTBPAILEHUS UX BPEIHOIO BO3/ICHCTBHS HA OPraHU3M

YCJIOBCKA




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IO XUMHUHN

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMEHHasi MOJIENIb CTPOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB TI0 JHEPreTUYeCKHM ypoBHsM. Kiaccupukanuss XUMHUECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYCCKUX YPOBHEH aToMOB (S-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. OIJIEKTPOHHAS

KOH(i)I/II‘ypaLII/If{ aroMa. BaneHTHEBIe OJICKTPOHBI

1.2

Ilepuonuueckass cucrema xumuueckux 23nemeHtoB J[.M. Menaeneesa.
Ousnueckuit cmbica [lepuoanmueckoro 3akona .M. MenneneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB 3JIEMEHTOB W HX COCIUHEHUH I10
NepuoJaM U TIpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWCTB MPOCTBIX

BCHIICCTB, BOAOPOAHBIX COGﬂHHeHHﬁ, BBICHIUX OKCHUIOB U THAPOKCHUIOB

1.3

BaneHTHOCTD. SHCKTpOOTpI/IHaTCJIBHOCTL. CreneHb OKHUCIICHUS

14

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METAUTMYECKAst, BOJIOPOIHAs)
Y MEXaHU3MBI €€ 00pa3zoBaHus. MeXMOJIEKYIsIpHbIE B3auMoieiicTBus. Bemectra
MOJIEKYJIIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHMS. THUIBl KPUCTAIUIMYECKUX

peI_HéTOK. 3aBUCHMOCTH CBOMCTBA BCIICCTB OT TUIIA KpHCTaHHquCKOﬁ peH_IéTKI/I

1.5

Xumunyeckas — peakuus.  Knaccuduxamuss — XMMHMUYECKHX — peaklMil B

HeOpFaHquCKOﬁ 151 OpFaHquCKOﬁ XAMUHU. 3aKOH COXPAaHCHUA MACChI BCIICCTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3In4YHbIX (PAKTOPOB

1.7

TemnnoBeie 3¢ dexTh XUMUYECKUX peakiuid. TepMoxuMudeckue ypaBHEHUS

1.8

OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIOLIIME Ha

COCTOSIHHE XUMHUYeCKOro pasHoBecus. [Ipunnun Jle [Ilarense

1.9

3J'ICKTpOJII/ITI/I‘-ICCKaSI JUucconranus. CunbHbIC U cla0bie SJICKTPOJINUTHI. Cpe;[a
BOAHBIX PACTBOPOB BCHICCTB: KHCIIAA, HeﬁTpaﬂLHaH, oIrej1o4gyHas. Crenenb

nucconuanuu. Peakimn noHHOTO 0OMEHa

1.10

I'unponus coneit. MonHoe mpousBeneHue BoAbl. Bogopoausiii mokazatens (pH)

pacTBopa

1.11

CnocoObl BBIPAXKCHUA KOHIOCHTPALIUHU PACTBOPOB: MaCCOBas 0JIA paCTBOpéHHOFO
BCIICCTBA, MOJIKIpHAd  KOHOCHTpALU:. HacpimeHHble MW HEHACBIIICHHBIE

pacTBOpBI, pacTBOPUMOCTh. Kprcramioruaparsl

1.12

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pCaKkIuu. IloBegeHue BelIECTB B cpeaax ¢

pa3HbIM 3HaueHueM PH. MeTobl AeKTpoHHOTO OanaHca




1.13

DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB COJIECH

OCHOBBI HEOPTraHUYECKON XUMUHU

2.1

Knaccudukanus Heoprannueckux coeanHeHuil. Homenknarypa HeopraHmuecKux

BCIICCTB

2.2

XWMHYECKHE CBONCTBA BAKHEHINIMX METAUIOB (HATPUM, KaJIMHA, KaIbIUH,
MarHvii, aJTFOMUHHA, IIUHK, XPOM, JKele30, MeIb) U MX coequHeHui. OOmime

CIIOCOOBI MMOJIy4YCHHA MCTAJIJIOB

2.3

XUMHAYECKHE CBOWCTBA BaKHEHIIMX HEMETAUIOB (TaJIOrCHOB, CEpbl, a30Ta,
dbochopa, yrmepoga M KpeMHHS) HM  UX  COSAWHECHHN  (OKCHJIOB,

KHCIIOPOJICO/IEPKALUX KUCIIOT, BOAOPOJHBIX COEAMHEHNI )

2.4

I'eneTnyeckas cBs3b HCOPraHMYCCKUX BCIICCTB, ITPUHAAJICKAIINX K PAa3JIMYHBIM

KJj1accaM

2.5

#HPar##H#  nenTudukanms HeopraHmuecKnx coeanHeHmnii. KauectseHubie

PCaKMyu Ha HCOPraHNYCCKUC BCIICCTBA U HOHDBI

OCHOBBI OPTaHMYECKON XUMUU

3.1

OCHOBHBIE TMOJIOKEHHSI TEOPUM XHUMHUYECKOTO CTPOCHHUS OpPraHUYEeCKUX
coenunennii A.M. BytnepoBa. YriaepoaHblil CKeIeT OpraHUuYECKON MOJIEKYJIbI.
KpatHOCTh XMMHYECKOH CBS3H. S- M P-CBs3H. SP3-, SP2-, SP-rHOpHAM3ALUU
opOuTasneit aTOMOB yriepoaa. 3aBUCUMOCTb CBOICTB BEIIECTB OT XUMHUYECKOTO

CTPOCHUS MOJICKYII. I'omonoru. I'omonoruueckuii pPAA. I/I30Mep1/1;1 H U30MCEPhbI

3.2

[lonsitTue o  QyHkumoHanbHOM  rpynmne.  OpueHTalMOHHBIE 3 (EKThI

3aMEeCTUTEIIEN

3.3

[IpencraBnenne o kiaccuUKaMU OpraHMYeckux BemiecTB. HomeHknaTypa
OpPraHMYECKUX COEIMHEHUN (CUCTeMaThyecKas) W TpUBUAJIbHBIE Ha3BaHUS

BOXHEUIIMX MPEACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB

3.4

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

Hykieoguie u anekrpoduie. [Ipasmio MapkoBuukosa. [IpaBuino 3aiiiieBa

3.5

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHUE, NETUAPUPOBAHUE,
TEPMUYECKOE pPa3NioKeHUE, KPEeKUHI, u3omepusanusi, ropenue. [lomyuenue
ankaHoB. I[lukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbIM

pa3MepoMm 1uKiIa. Peakuuy npucoeIMHEHUs U PaJuKaIbHOTO 3aMEICHUS

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: pEaKLUU IPUCOEINHEHUs (TaJOoreHUpPOBAaHUE,
TUIPUPOBAHUE, TUAPOTrAJOT€HUPOBAHUE, TUIpATalUs), TOPEHUS, OKUCIEHUS WU
nonuMepuzaui. [IpomblnieHHble M Ja0OpaTOpHBIE CIIOCOOBI  MOJyYEHUs

AJIKCHOB

3.7

AJKagueHbl. XHMMHUYECKHE CBOWCTBA alKaJUEHOB: PEAKIUU MPUCOCTUHECHUS




(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojaumepusauuu. [lomyuenue

AJIKaAUCHOB

3.8

Anxunbl. XMMHYECKHE CBOMCTBA: PEaKIMH MPUCOEAUHEHHUs (TaJIOrT€HUPOBAHUE,
TUAPUPOBAaHUE, TUApATalus, TUIPOraJlOTeHUPOBAHUE) KaK CIIOCO0 MOIYYCHHS
IIOJINMEPOB M JAPYrUX MOJE3HBIX MPOAYKTOB. Peakiuu 3amenienus. ['openue
alleTUJIEHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHU JUIsSl CBAPKU U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

3.9

Apenbl. XUMHYECKHE CBOMCTBa O€H30JIa: PEAKIUH  AJICKTPOPUIHHOTO
3aMELIEHUs, TNpPUCOEeIUHEHUs (TUOpUpPOBaHME, TajoreHupoBaHue). Peakius
roperusi. OCOOEHHOCTH XHMHUYECKUX CBOWCTB Toiyoia. llomyuenue OeHzouna.
Oco0eHHOCTH XMMHMYECKUX CBOMCTB crupona. [lonmmepusanus cTHpoIa.

Crioco0bl MoTy4eHHs! ¥ TIPUMEHEHUE apOMaTUUYECKHUX YTIIEBOJIO0POI0B

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTBHI. XHUMUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO  YCTaHOBJIEHUS — HaJlU4us
TMJIPOKCOTPYNIbI, €  TAJIOr€HOBOAOPOJAMU  KaK  CIOCOO  MOJIy4eHHs
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peakiuus ropexus.
Ilomyyenue oTaHONa: peakuuss OpPOKEHUS TIUIIOKO3bI, TUApAaTalus OSTHIICHA.
OTUJICHITIMKOIb W TIIMLUEPHUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. Xumuueckue cBoicTBa (eHosa (peakuuu ¢ HaTpueM, THAPOKCHIOM

HaTpusi, Opomom). [lomyuenue eHona

3.12

AJ'II))IGFI/IZ[I)I. XUMHYeCKHe CBOMCTBA NpEACIIbHBIX AJbACTUAOB: THAPUPOBAHUC,
KaueCTBEHHbIE PEAKIUU Ha KapOOHMJIBHYIO TpYIIYy (peakuus «cepeOpsHOro
3epKanay, B3aumoseicTaue ¢ ruapokcuaom menu (). IMomyyenue npenenbHbIX
aJIbJIETU/IOB: OKHUCIIEHWE CIHUPTOB, THUIpaTalus aleTuieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn pC€aKun OKUCIICHUS allCTOHA

3.13

Kap6OHOBBIe KHUCIOTEL. XHMHYECKHE CBOMCTBA MNpEaACIIbHBIX OAHOOCHOBHBIX
Kap6OHOBBIX KuCI0T. OCOOEHHOCTH XUMMHUUYECKUX CBOMCTB MypaBBHHOﬁ KHUCJIOTHI.
HonyquHe OpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBI)IX KHUCJIIOT: OKHCICHHUE
AJIKaHOB, AJIKCHOB, INCPBUYHBIX CIIMPTOB, AJILACTHIOB. Bricmme OpeaACIIbHBIC U

HCIIPCACIILHBIC Kap60HOBBIC KHCJIOTBI

3.14

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoXHBIX 3IPUPOB B
MUIIEBOW M Nap@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CIOKHBIE 3(PHUpPbI
IJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCJIOT. XHUMHMYECKHE CBOWCTBA KHPOB:
TUAPUPOBAaHUE, OKHCIeHHe. ['Maponus3, WM OMBUICHHE, >KUPOB Kak CIoco0
MIPOMBIIIJICHHOTO TIOJIYYCHHS COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICHINX Kap60HOBI:IX KHCIIOT




3.15

XUMHUYECKHE CBOMCTBAa TJIOKO3bl: PEAaKUUHM C YYaCTHEM CIHMPTOBBIX U
QJIBJICTUIHOM TPYII M MOJIOUHOKHCIIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAa4YECHUE B KU3HEAEATECIILHOCTU OpraHu3ma. Jlucaxapuisl: caxapos3a, MajJbTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBAIOIIME Aucaxapuabl. ['maponus
nucaxapunoB. [lomucaxapuabl: kpaxmai, riaukoreH. CTpoeHHe MaKpOMOJIEKYI
KpaxMaya, IJIMKOreHa U Lemnono3bl. dusnyeckue CBOMCTBA Kpaxmala u
LEJII0NIO3bl. XMMHUYECKUE CBOMCTBA KpaxMaya: THAPOIM3, KaueCTBEHHAs
peakiust ¢ MoAoM. XHMHUYECKHE CBOMCTBA LEIUIHOJIO3bl: TUAPOJIM3, MOJIy4YEHHUE
3¢upoB Uemnono3bl. [loHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

alleTaTHBIN MIENK)

3.16

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKIUU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHUIMH Kak IPeACTaBUTENIb apOMATHUYECKUX aMHUHOB.
XUMHYECKHE CBOMCTBA aHUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJIOM, okucieHue. [lomydyeHue aMHUHOB QJIKWJIMPOBAHHEM aMMHakKa |

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

3.17

AMMHOKHUCIIOTBI U O€NKHu. AMHUHOKHCIOTHI KaK aM(OTEpHBIE OpPTaHHYECKHE
coequHeHUsl. OCHOBHBIC aMHHOKHCIIOTBI, OOpasyromiue OelKku. XHUMHUYECKUE
CBOMCTBa OEJIKOB: THAPOIN3, NEHATYpallUs, KayeCTBEHHbIE (LIBETHBIC) PEaKIUU

Ha Oenku

3.18

CrpoeHne u CTPYKTypa HOJUMEPOB. 3aBUCUMOCTb CBOMICTB IOJIMMEPOB OT
cTpoeHHus: MoiieKyld. OCHOBHBIE CIIOCOOBI TOJYYEHHUS BBICOKOMOJEKYJISPHBIX
COEAMHEHUI: peakuuyu MOoJIMMEepHU3alliid U NoJduKoHJeHcaruu. Knaccudukarys

BOJIOKOH

3.19

###Par#H# nenTndukanns opraHMuecKux coeMHeHni. Perenne

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha paCllO3HABAHNEC OPraHUYCCKUX BCIICCTB

3.20

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

XUMHUS U )KU3HD

4.1

XuMmus B ToOBcenHeBHOM >xu3HHU. [lpaBuna OGe3zomacHON paboOTBl C €IKUMH,

TOpHOYHMMU U TOKCUYHBIMU BCUICCTBAMU, CPCACTBAMU OBITOBOM XMMUHU

4.2

XUMHS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITLCKOE XO3SMCTBO. XUMUSA B
MIPOMBIIUIEHHOCTH. XUMHS M JHEPreTHKa: MPUPOIHBIA U MONMYTHBIA HedTAHOM
rasbl, UX COCTaB U ucnoib3oBaHue. CocraB HedpTH U e€ nepepaboTka (IPUPOIHbBIE

HCTOYHHUKH YTJ'ICBO,Z[OPO,Z[OB)

4.3

XUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYKAIOLIEH Cpellbl U €ro
nocneacteus. OxpaHa rugpocdepsl, mouBbl, atMochepsl, GIopsl U (GayHbl OT
XUMHYECKOro 3arpssHeHus. [Ipobrema OTXOJO0B U MOOOYHBIX MPOIYKTOB.

AJ'IBTCpHaTI/IBHBIe HNCTOYHHKHU SHEPIrUu




O6HII/IG MNpEACTABICHUA O MPOMBIINIJICHHBIX crocodax IMOJIYYCHHUSA XHUMHYCCKHX

BEIIECTB (HA IpUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u

4.4 uBerHas  Merawryprus.  Crekiio M CWIMKarHas  NPOMBIIUIEHHOCTD.
[Ipombinennast ~ opranuueckas  xumus.  Cppp€ a1 OpraHu4ecKoin
MIPOMBIIIJICHHOCTH

5 Hi###Parf### Tunel pacuéTHBIX 3a1a4
#H##Par###PacdéTbl Macchl BEIIeCTBA WM 00BbEMA Ta30B 110 U3BECTHOMY

5.1 KOJIMYECTBY BEIIECTBA, MACCE WM 00BbEMY OJJHOTO U3 YYACTBYIONINX B PEAKIIUU
BEIIECTB

5.2 ##HPar####Pacuérel TeruioBoro s exTa peakuu

5.3 #H##Par###PacuéTbl 00bEMHBIX OTHOIIICHUH Ia30B MPU XUMUYCCKUX PEAKITUAX

5.4 #i##Par###Pacuérel Maccel (00BEMaA, KOJTMYECTBA BEIICCTBA) MTPOIYKTOB

' peaKiuu, eciiu OJJHO U3 BEIECTB IaHO B U30BITKE (MMEET MIPUMECH )
55 ###Par##PacuéTel MaccOBOU MM 0OBEMHOM JTOJIM BBIXO/1a MIPOJIYKTA PEaKIIuU
' OT TEOPETUIECCKH BO3MOXKHOTO
###Par#t#PacuéTsl Maccel (00BEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEaKIuHy,

5.6 €CJIM OJIHO M3 BEIIECTB JaHO B BUJIE pACTBOpA C OIMpeIeIEHHON MaccoBOil 1oyen
PacTBOPEHHOTO BEILIECTBA

5.7 ##H#Par###PacuéThl ¢ UICTIOTB30BAaHUEM MOHSATUN «MACCOBAsI IOJIS», «MOJISIpHAs

' KOHIIEHTPALIU», «PACTBOPUMOCTH
#H#Par##H##HaxoxneHre MoJIeKyIsIpHOM (POPMYIIBI OPraHUYECKOTO BEIIECTBA MO
5.8 €ro TIOTHOCTH M MaCCOBBIM JIOJISIM DJIEMEHTOB, BXO/SIIUX B €0 COCTaB, UJIH 110

IPOAYKTaM CrOpaHus




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

» Xumus; 10 knacc. yrmyonenHoe oOyuenue Epemun B.B., Ky3smenko H.E.,
Tepenun B.W. u np.; mox penaxuueii Jlyauna B.B. O6miectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO
«3natensctBO «IIpocBenienme»

» Xumus; 11 kiacc. yrnyonennoe ooydenue Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuueit Jlynuna B.B. ObmectBo ¢
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO
«3narensctBO «lIpocBemienue»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Pecypcol budaunorexku IHHOK

Poccuiickas 2jekTpoHHas mkoJa https://resh.edu.ru/subject/29/
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