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INOSACHUTEJIBHASA 3AIINCKA

Pabouast rporpamMma 1o XMMHH Ha YPOBHe cpefHero obiero obpa3oBaHus
pa3paboraHa Ha ocHoBe @ezepanbHOr0o 3akKoHa OT 29.12.2012 Ne 273-®P3 «06
obpazoBanuu B Poccuiickoii Pezepaiiui», TpeboBaHUi K pe3yibTaTaM OCBOEHUS
benepanbHOI 00pa3oBaTeIBLHOM ITPOrPaMMbI cpeiHero obiero obpaszoBanusi(POII
COOQO), mpeacraB/ieHHbIX B ®PefiepaJbHOM TOCYapCTBEHHOM 00pa3oBaTeIbHOM
craggapre COO, c yuérom KoHijemniuyu TipernojaBaHus y4yeOGHOro IipeiMeTa
«Xumus» B obOpa3oBarenbHBIX oOpraHm3anusx Poccuiickoit  ®@epeparym,
peaTM3yoIINX OCHOBHbIE 00pa3oBaTe/ibHbIe MPOrPAMMbI, 1 OCHOBHBIX TI0JIO’KEHUH
«Crparerum pa3Butusi Bocrutanus B Poccurickount ®epepaiiyu Ha nepuog, 10 2025
rogia» (Pacriopsbkenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XUMHSI Ha ypOBHE YI/IyO/IEHHOTO HW3y4yeHWs 3aHMMaeT Ba)KHOeE MeCTO B
CHCTeMe eCTeCTBeHHO-Hay4yHOro oOpa3oBaHus yuamuxcs 10-11  kmaccos.
N3yueHue tipeameTa, peanusyeMoe B YCIOBUSIX AuddepeHLIMPOBaHHOrO,
npodunbHOro oO0yueHusi, Tpu3BaHO oOecreunTb 0OIle0Opa3oBaTebHYI0 U
OOITIeKy/IbTYPHYIO TIOJTOTOBKY BBITYCKHHUKOB IIIKOJIbI, HEOOXOAUMYIO IS
a/lariTal[ii UX K OBICTPO MEHSIFOIIUMCS YC/IOBUSIM JKU3HU B COLIMyMe, a TakxkKe IS
NIPOZIo/DKeHUs 00yueHHsI B OpraHu3alysx TMpodeccroHa/bHOTO 00pa3oBaHus, B
KOTOPBIX XUMHUS SIB/ISIETCS OJJHOM W3 NPUOPUTETHBIX AUCIUTIIHH.

B nporpaMMme no XvMHUM HasHaueHue IpeAMeTa «XUMHUS» I0Jydaer
MoJpOOHYI0 ~ WHTEpIIpeTalii0 B COOTBETCTBMM C  OCHOBOTIOJIArarol[iMHU
nosioxxeausimd PI'OC COO o B3auMO0OYCIOB/IEHHOCTH 1ieJieH, COJlep>KaHMs,
pe3y/nbTaToB 00yueHHss W TpeOOBaHWI K YPOBHIO TIOATOTOBKU BBITYCKHUKOB.
CBUETENBECTBOM TOMY SIBJISIFOTCSI CJ/Ie[yIOLLM€e BBITIO/IHSIEMble TPOrpaMMOM TI0
XUMUU QYHKLIUU:

e uH(OPMAIIMOHHO-MeTOIhYecKasi, peajsu3alyds KOTOpOi obecrieunBaeT
roJjiyueHue TIpeJCTaBleHUss O Le/sX, COJlep’KaHuM, OOIleil cTpaTeruu
o0yueHus, BOCIIUTAHUS U Pa3BUTHSI 00YUAIOIIUXCST CPeICTBAMU TTpeIMeTa,
13y4aeMoro B paMKax KOHKPETHOTO NpoduJis;

e OpraHM3alMOHHO-TIJIAHUPYIOLAS, KOTOpast rpeJyCMaTpuBaeT
ornpejesieHWe: MPUHLUAIIOB CTPYKTYPUPOBaHUS M TOC/Ie0BaTeIbHOCTH
W3ydyeHUst yueOHOTO Marepuasia, KOTMUeCTBEHHBIX W KAueCTBEHHBIX €ro
XapaKTepPUCTUK; TOAX0/0B K (DOPMUDOBAHUIO COJEP’KAaTeSbHOM OCHOBBI
KOHTpPOJIS U OILleHKHM 00pa30BaTe/bHbIX AOCTIXKeHUN O00ydJaroluxcs B
paMKax MTOrOBOM artTecTalid B (opMe eAUHOr0 TIOCY/JapCTBEHHOTO
5K3aMeHa M0 XUMHU.

[Tporpamma Ajist yriyO/I6HHOTO U3yUeHHUs] XUMUU:

e yCTaHaB/IMBaeT WHBAapHMAHTHOe TIpe]MeTHOe COofiep>KaHue, 0bs3aTesbHOe
O7s1 U3yuyeHUsT B paMKax OT/e/bHbIX TMpoduiend, mnpeaycMaTpUBaeT



pacripefieieHMe U CTPYKTypHpOBaHMe €ro Mo KjaccaM, OCHOBHbIM
coJlep>KaTe/IbHbIM JIMHUSIM/pa3/iesiaM Kypca;

« [aéT mprMepHoe pacripefiesieHre yueOHOT0 BpeMeHH, peKOMeH/1yeMOoro sl
V3y4YeHus OT/le/IbHbIX TeM;

e TpeAsiaraeT TIPUMEPHYIO TI0C/Ie[l0BaTeIbHOCTh U3yueHus y4ueOHOTO
MaTrepuasa C y4éTOM JIOTMKU MOCTPOeHUs Kypca, BHYTPUIPEJMETHBbIX U
Me)KIIpeIMETHBIX CBSI3€l;

e [aéT MeTOAMUECKYHO MHTepIIpeTaLyio 1e/ield U 3a/au U3yueHus npeJmeTa
Ha yriyO/IEHHOM YPOBHE C YUYETOM COBPEMEHHBIX TTPUOPUTETOB B CUCTEME
cpegHero o0ijero o6pa3oBaHus, CO/lep>KaTebHOW XapaKTepUCTUKU
TJIaHUPYEeMbIX —pe3y/JbTaTOB OCBOEHUSI OCHOBHOW oOpa3oBaTebHOMU
MIPOrpaMMBblI CpeJHero obiero obpa3oBaHusi (JIMYHOCTHBIX,
MeTaripeIMeTHbIX, TPeJMeTHbIX), a TakKXe C yU4éTOM OCHOBHBIX BH/IOB
yueOHO-TI03HaBaTe/bHbIX  /IeWCTBUM  OOyuarolerocsi 10 OCBOEHUIO
CoJiepKaHusi peMeTa.

[To BceM Ha3BaHHBIM TO3ULUSIM B IIpOrpaMMe MO XMMHHU TpeAycMOTpeHa
NIPEeMCTBEHHOCTh C O00yuyeHMeM XWUMHH Ha YPOBHe OCHOBHOTO 00I1ero
obpa3oBaHusl. 3a rpejielaMH yCTaHOBJ/IEHHOM ITPOrPaMMOM T10 XUMUHM 00s13aTe/TbHOM
(MHBapuaHTHOM) COCTaBJIsIIOLLeN Co/lep>KaHUs YyuyeOHOro rpeaMeTa «XUMUSI»
0CTaéTCsl BO3MOXKHOCTD BbIOOPA ero BapraTUBHOM COCTaBJISIOLLIeH, KOTOpast [0/DKHA
OTIpe/ie/IIThCSI B COOTBETCTBUM C HalpaB/ieHHeM KOHKPeTHOTO Mpodusis 00ydeHusl.

B cootBercTBUM C KOHUeNTya/JbHbIMU T0JIOKeHUusMu PI'OC COO o
Ha3HaueHUW TipegMeToB 0a30Boro U yriayOJIéHHOTO YpOBHeW B CHCTeMe
muddepeHIIMPpOBaHHOTO O0yueHWsT Ha ypOBHe cpefiHero obOiiero obpa3oBaHus
XUMHUS Ha YpOBHe YI/IyO/JIEHHOTO U3yYeHWs HarpaBieH Ha peannu3ariyio
TIPeeMCTBEHHOCTH C TIOC/IeAYIOLI[MM 3TarloM MOTyYeHUs] XMMUUeCKOoro 06pa3oBaHus
B paMKaxX W3yuyeHUs CIlel[UajJbHbIX eCTeCTBeHHO-HAyUHbIX M XUMUUECKUX
JOVCLIMIUIVH B By3aX WM OpraHU3al[UsiX CpejHero rnpodeccuoHaibHOTO 00pa30BaHMsI.
B 3T0i1 CBs3U H3ydeHue npeaMeTa « XUMUs» OPUEHTHPOBAHO ITPeUMYIIleCTBeHHO Ha
paciiiupeHyde W yriaybsieHWe TeopeTHMUeCKOW U TIPaKTUUeCKOW TOATrOTOBKHU
oOyuaroluxcs, BbIOpaBIIUX OrpejenéHHbI Npoduab 00ydyeHUs, B TOM 4HC/ie C
MepCreKTUBOM  TIOC/Ie[yIOI[ero TIOMy4YeHusi XUMHYecKoro oOpa3oBaHUs B
opraHu3anusx TmpodeccroHaibHOTO oOpa3oBaHus. Hapsimy C 3TuMm, B CBeTe
tpeboBanuii ®I'OC COO K myaHUpyeMbIM pe3yJibTaTaM OCBOeHUs (emeparTbHOU
obOpa3oBareIbHOM MPOrpaMMbI CpeZiHero o011iero o6pa3oBaHus U3yUueHUe rpeaiMeTa
«XVMHUs» OPUEHTUPOBAHO TaKKe Ha pelleHue 3a/lay BOCIUTAHUSI U COLMAIbHOTO
pa3BUTHSL 00ydYaroImMxcsi, Ha (OPMHUPOBaHWE y HHUX OOIIeMHTe/NIeKTyaTbHbIX
yMEeHUH, YMEeHWM paljdOHa/M3al[iyd yueOHOro TpyZa W 00OOIEHHBIX CIIOCOO0B
JesITe/IbHOCTU, UMEIOIIX MeXAUCLUTIIMHAPHBIN, Ha/TIpeIMEeTHBIN XapakTep.



CocTaBasiolMU TIpeAiMeTa « XUMHSI» Ha YPOBHE YIJIyOJIEHHOTO WU3yueHHs
ABJISIIOTCSA  yIyIyO/éHHBIe Kypchl — «OpraHudeckass xumusi» U «OOmjas u
HeopraHuueckasi Xumusi». [Ipu orpezeseHUM MOAX0/0B K 0TOOPY U CTPYKTYPHOM
OpraHu3alyy CojepykKaHusi 3TUX KYypCOB B IIporpaMMe [0 XWMHHM 3a OCHOBY
npuHATEI oj10keHuss @I'OC COO o pa3nuuusix 6a30Boro v yriay616HHOTO ypOBHEeH
V3yUueHHUs npejMeTa.

OcHoBy cogepxaHusi KypcoB «OpraHuueckas xumusi» U «OOujasi u
HeopraHuyeckass XHMUS» COCTaB/sieT COBOKYIHOCTb TPeJMEeTHbIX 3HaHUW H
yMeHUM, OTHOCSIMXCS K 6a30BOMYy YDPOBHIO M3yueHHs TpefMeTa. JTa CHUCTeMa
3HaHUM [I0/IyyaeT OlpeJeléHHOe TeOopeTUYeCcKoe [OIOJHeHUe, I103BOJIAIoLee
OCO3HAaHHO OCBOUTH CYILeCTBEHHO O0/blNi 06bEM (haKTOIOrMueCcKoro Matepuaria.
Tak, Ha yrayOGséHHOM ypOBHe W3yuyeHHusi TpegMeTa obecriedeHa BO3MOKHOCTB
3HAUMTe/IbHOTO YBe/InueHUsI 00bEMa 3HaHUM 0 XUMHUUYeCKHUX 3/IeMeHTax U CBOMCTBaxX
WX COe/JMHeHHUI Ha OCHOBe paCIlIMpeHus U yriybeHus rpeicTaBieH|i 0 CTPOeHU!
BeI[eCTBA, XUMHWYECKOM CBS3M M 3aKOHOMEDHOCTSIX TMPOTEKaHWs peakLui,
paccMaTprBaeMbIX C TOYKW 3DEHUS] XMMHUUYECKOM KUHETUKU U TepMOAWHAaMUKHU.
N3yuenne nepuoandeckoro 3akoHa U [leproguueckor CUCTEMbl XWMHYECKHUX
3/IeMeHTOB Oa3upyeTcsi Ha COBpeMeHHbIX KBaHTOBOMEeXaHUUeCKHX TTpe/ICTaBIeHUsIX
O CTpoeHMM aTtoMa. XuUMHuUecKas CBsSi3b OOBSICHSIETCSI C TOUKM 3peHus
SHEpreTUUeCKUX W3MeHeHU TIpy eé 00pa30BaHUM U pa3pyllIeHHH, a TaKXKe C TOUKU
3peHus MexXaHW3MOB eé oOpa3oBaHus. 3yueHre THUIOB peakI[{il [JOTIOTHSIETCS
dbopmMupoBaHreM TIpe/icTaB/eHUM 00 2/IeKTPOXMMHUYEeCKHX Tipolieccax M
3JIEKTPOJ/IU3€ PACI/IaBOB U PaCTBOPOB Bell[eCTB. B Kypce opraHn4eckou XMWY Npu
pPacCMOTPEHUH PpeaKI[MOHHOW CTIIOCOOHOCTH COelMHEHUN y[esseTcss ocoboe
BHHMaHHe BOIpocaM 00 3/IeKTPOHHBIX 3(deKTax, 0 B3aMMHOM BIMSTHUM aTOMOB B
MOJIeKy/IaX U MeXaHU3Max peakLuu.

Ocoboe 3HaueHWe uMeeT TO, UYTO Ha CO/lep)KaHHWe KYpCOB XUMHHU
yriy6/EHHOTO YPOBHS U3yUeHUst /I7Is1 K/IaCCOB OTpe/iesiEHHOTo Tipoduis (TJIaBHBIM
0o0pa3oM Ha UX CTPYKTYPY Y XapakKTep [OTI0/THeHHH K 00I1ieil cucTeMe TpeIMeTHBIX
3HAaHUM) OKa3bIBalOT BMSIHUE CMEXHbIe MpeAMeThl. Tak, Harpumep, B COZepyKaHur
npeMeTa Jijisi KJ1aCCOB XUMHUKO-(pu3rnuyeckoro npodus 6osblioe 3HaueHue 6yayT
MMeTb 3/IeMeHThI yueOHOro MaTepurasa 1o obieit xumuu. [1pu 3ydyeHuu ripegmMeTa
B JIaHHOM C/ly4ae akijeHT OyJeT czesaH Ha OOIIHOCTH METO/IOB TI03HAHWUS,
OOIITHOCTh 3aKOHOB M TEOPUM B XMMHU U B (DH3UKe: aTOMHO-MOJIEKY/ISipHasi TeOpUs
(MosieKynsipHasi TeOpusi B (PU3KKE), 3aKOHbI COXPAHEHUS] MaCChl U SHEPTUH, 3aKOHBI
TepMOJVHAMUKU, 3J1eKTPOJINU3a, TIPe/iCTaB/IeHrs O CTDOEHUU BellleCTB U Ipyroe.

B TO ke BpemMs B cofep)KaHWW TIpeAMeTa [Jii KJIaCCOB XWUMUKO-
6uosornueckoro npoduis Gonblvid yAe/IbHbIA BeC OygeT MMeTb OpraHhvecKas
xumusi. B 3ToM ciyuae ripeiocTaBisieTCsi BOSMOXKHOCTB [1/1s1 60Jiee 00CTOATETHEHOTO



PACCMOTPEeHHsI XUMHUUeCKOW OpraHu3al[ii K/IeTKH KakK OHMO0J/IOTHYecKoil CUCTeMBI, B
COCTaB KOTOPOM BXOJSAT, K MNPUMEDPY, TaKWe CTPYKTYPHble KOMIIOHEHTBI, KakK
JUTU/IBI, OeNKY, yT/IeBO/ibl, HYK/IeMHOBbIe KUC/IOThI U pyrue. [Ipy 3TOM 3HaHUS O
COCTaBe U CBOMCTBAX IpeJCTaBUTe/Iel OCHOBHBIX K/1aCCOB OPraHUYeCKUX BelleCTB
C/Ty>KaT OCHOBOM [I/I1 U3y4yeHUs] CYLIHOCTU TPOLIeCcCOB (POTOCHMHTE3a, AbIXaHUS,
TMLLeBapeHUs.

B mnaHe ¢opmupoBaHHsS OCHOB HAyuyHOrO MHPOBO33DEHUs], OCBOEHUS
00ITleHayYHbIX METO/IOB TTI03HAHUS M OITbITA IMPAKTHUECKOr0 PUMEeHeHUs] HayUHbIX
3HaHWU H3ydeHUe TipefMeTa «XUMHUs» Ha YI/IyO/JEHHOM ypOBHE OCHOBAaHO Ha
MeXXIpeZMEeTHBIX CBS35IX C yueOHbIMU TIpeJMeTaMH.

[Tpu n3yueHuun yueGHOTO rnpemeTa « XMMHsI» Ha yI1yOJIEHHOM YPOBHE TaKiKe,
KakK Ha YpPOBHE OCHOBHOTO U cpe/iHero o01ijero obpazoBanusi (Ha 6a30BOM ypoBHe),
3a/laueii MepBOCTEINIeHHOM 3HAUMMOCTU SB/sieTCsl ()OpPMUpPOBaHHWE OCHOB HayKH
XUMHU KaK 00/1aCT COBpEMEHHOT'0 eCTeCTBO3HaHUS, PAaKTUUeCKOU /leaTeTbHOCTH
yesioBeKa 1 O/THOr0 U3 KOMITIOHEHTOB MUPOBOM Ky/IbTYphl. PellieHre 3ToM 3a/1aud Ha
yriayOJIEHHOM YpOBHe W3yueHHUsl TpeiMeTa IIpeArosiaraeT peann3aryio TaKUx
1ie/iel, Kak:

o (opMUpOBaHMe TIpeCTaBJIeHUM: O MaTepUaJbHOM €eJUHCTBE MMUPa,
3aKOHOMEPHOCTSIX Y M03HABaeMOCTH SIBJIEHWH MPUPO/bI, O MeCTe XUMHUHU B
CHUCTeMe eCTeCTBeHHbIX HayK U e€ BeAylled poid B obecrieueHHU
yCTOMUMBOTO  pa3BUTHs  UejlOBeUeCTBa: B  pellleHWd  TpobsieM
9KOJIOTMYECKOM, SHepreTHUeCcKOW U TUIleBOi 0e301MacHOCTH, B pPa3BUTHHU
Me/IULIUHbBI, CO3ZJaHUH HOBBIX MaTepUasioB, HOBbIX MCTOUYHUKOB SHEPTUHU, B
obecrieueHHY pal[MOHABHOTO TIPUPO/OTIONB30BaHUs, B ()OPMHUPOBAHUH
MHUDPOBO33peHHUsI U 00Ileli Ky/JbTypbl uesioBeKa, a TakXKe JKOJIOTMUecKd
000CHOBAaHHOT'O OTHOIIIEHUS K CBOEMY 3/J0POBBIO U TIPUPOJHOM Cpejie;

e OCBOEHHE CHCTeMbl 3HaHWM, JeXalluXx B OCHOBe XUMHYECKOU
COCTAaBJISIFOIIEN eCTeCTBEHHO-HAayYHOW KapTHUHbI MUpa: (yHJaMeHTa/IbHbIX
TOHSATUH, 3aKOHOB W TE€OpHUW XHWMMH, COBPEMEHHBIX MpeACTaB/IeHUuNd O
CTPOEHMM BellleCTBA HA pas3HbIX YPOBHAX — AarOMHOM, WOHHO-
MOJIEKY/IIDHOM,  HA/IMOJIEKYJIIPHOM, O  TepMOJAWHaAMHUUYeCKUX U
KUHETUYECKUX 3aKOHOMEDHOCTSIX MPOTEKaHWs XUMWYECKUX peaklyld, O
XUMHUeCKOM PaBHOBECHH, PACTBOPAX U AMCIIEPCHBIX CUCTeMax, 00 00X
HayYHbIX MMPUHLAMNAX XMMUYECKOTO MPOM3BO/ICTBA;

e (opMHpOBaHue y oOyyJarommxcs 0CO3HAHHOT'O TTOHUMAaHMUSI
BOCTPeOOBAHHOCTH CHCTEMHBIX XUMUUECKHUX 3HAaHWM MJi1 O0ObsICHEHUs
K/TFOUEeBBIX Hjlell W MpobsieM COBPeMeHHOW XWUMUH, [Isi OObICHEHUs U
TIPOTHO3UPOBAHUSA SBJIEHUH, UMEIOLUX eCTeCTBEHHO-HAYUHYI0 TMPUPOAY;
I'PaMOTHOTO pellieHus TIpo0/ieM, CBA3aHHBIX C XUMUeU, MPOrHO3UPOBaHUSI,



aHa/IM3a U OLIEHKH C TTO3ULIMKM SKOJIOTMUeCKOM 0e30IacHOCTH MOC/IeICTBUI
ObLITOBOM U TIPOU3BOJCTBEHHOM /[IeATe/TbHOCTH YeJl0BeKa, CBSI3aHHOW C
XUMHUUYEeCKHUM TTPOM3BO/ICTBOM, MCII0/Ib30BaHUEM U TTlepepabO0TKOii BelllecTs;

« yriybJieHHe Tpe/iCcTaB/IeHUH 0 HayUHBIX MEeTOZAX TI03HAHUS, He0OX0UMBIX
Iyist puoOpeTeHUss yMeHWM OpPHEHTUPOBAThCS B MHUDe BEIeCTB U
OOBSICHEHUS] XUMHUUEeCKUX sIBJIeHWH, WMEKIIUX MecTo B TIpUpoje, B
MpaKTUYeCKOM JIesiTe/TbHOCTH Y TTOBCeIHEBHOM XKU3HM.

B mniaHe peanuzaiuu nepBOOUYepeHBIX BOCIUTATEbHBIX W Pa3BUBAIOIIUX
GYHKIMM 1[e/IOCTHOM CHCTeMbI CpefHero o0iero oOGpa3oBaHUs TIPU W3yUeHUH
npeaMera «XUMHUs» Ha yrayOnéHHOM  ypoBHe 0CO0yI0 — aKTya/lbHOCTh
npyuoOpeTaroT TaKue 1ie/Ti U 3a/laui, Kak:

e BOCIUTaHWe YOEXAEHHOCTH B TI03HABAEMOCTH SIBJIEHUW TIPUPO/IBI,
yBa)KeHHsI K TIPOL[eCCY TBOpPUeCTBAa B 00/acCTH TeOpeTHYeCKUX U
TIPUK/IaJHbIX MCC/IeJOBaHMMA B XWMMHH, (DODMHDOBaHWE MUPOBO33DEHUS,
COOTBETCTBYIOILIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU;

e pa3BUTHE MOTHMBAIMM K OOyuUeHHI0O U TI03HAHWIO, CIIOCOOHOCTEeH K
CaMOKOHTPO/JII0O M CaMOBOCIIMTAaHWID  Ha  OCHOBE  YCBOEHHs
o0111e9e/10BeUeCKUX [eHHOCTEeH;

e pa3BUTHE TO3HAaBaTebHBIX UHTEPECOB, UHTE//IEKTya/lbHbIX U TBOPUYECKUX
criocobHoCTe oOyuaroluxcs, (GopMHpOBaHHE y HHUX CO3HATeTbHOTO
OTHOIIIEHHSI K CcaM000pa30BaHWIO U HeNpephIBHOMY 00pa30BaHMIO KakK
YCJIOBUIO YCTIENIHOM MpodecCroHaNbHOM B 0011[eCTBEeHHOH [1eATe/TbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBbI0 M TOTpPeOHOCTH B
30pOBOM 0Opas3se >XK13HW;

e (¢dopMUpOBaHHWE YMeHWM U HaBBIKOB Pa3yMHOI'O IPUPOZOIIOIb30BaHus,
pa3BUTHE SKOJIOTHUYEeCKON KY/bTYPhl, TPUOOpeTeHre OrbITa 0011[eCTBeHHO-
TI0/Ie3HOM 3KOJIOTUUEeCKOH iesiTe/TbHOCTH.

OO011jee UKCIO YacoB, MPeAyCMOTPEHHBIX /IS U3yUeHUs] XUMUU Ha yr/y0/1eHHOM
ypOBHe cpefiHero obiiero obpa3oBanus, coctaseT 204 yacos: B 10 kacce — 102
yaca (3 yaca B Heziest0), B 11 knacce — 102 yaca (3 yaca B HeJjeto).



COAEPXXAHUE OBYUEHUA
10 K/TACC

OPTAHNYECKAS XUMHUSA

TeopeTnyeckre 0CHOBBI OPraHMYeCKOH XUMMH.

[Tpeamet 1 3HaUeHUe OPraHUUeCKOM XUMUH, Mpe/iCTaBIeHre 0 MHOT00Opasnu
OpraHNYeCcKuXx CoeMHEeHUH.

O/NeKTpOHHOe CTpOeHWe aToMa yrjepojia: OCHOBHOe U BO30yXAEHHOe
COCTOSIHUSAL. BasieHTHble BO3MOXXHOCTM aToma yriepoja. XuMuueckasi CBsi3b B
OpraHuuecKrx coeuHeHuUsiX. TUIbl TMOpUAU3aLIMK aTOMHBIX opOUTaneii yrieposa.
MexaHu3Mbl 00pa30oBaHUsI KOBa/JIeHTHOM CBsi3u  (0OOMeHHBIW ¥ JIOHOPHO-
aKL[eNTOpHbIM). TUIbl TepeKpbIBaHUS AaTOMHBIX opOuTaneidl, o- U T-CBSI3U.
OpvHapHasi, ABOMHasi U TpoiHas CBsizb. CriocoObl pa3pbiBa CBsi3eil B MOJIeKyJIax
opraHuueckvdx BeiecTB. [loHaTue o cBoOOJHOM pajuKkane, Hykieoduse u
ysieKTpoduIe.

Teopuss cTpoeHusi opraHuueckux coefauHeHur A.M. byrtnepoBa w
COBpeMeHHbIe TIpe/ICTaB/IeHHs O CTPYKTYpe MOJIeKyJ/l. 3HaueHre TeOpUM CTPOeHUs
OpraHMYecKux CcoelMHeHUuH. MoseKy/asipHble W CTPYKTypHble  (DOPMY/IbI.
CTpyKkTypHble (OpMy/bl pa3lMYHbIX BUJOB: pa3BEpPHyTas, COKpalléHHas],
cKesleTHas. M3omepus. Buabl uW30MepuM: CTPYKTypHas, IIPOCTPAHCTBEHHasl.
DneKTpoHHbIe 3P (deKThl B MOIEKY/1aX OPraHUUeCKUX CoeIMHeHuM (MHAYKTUBHbBIA U
Me30MepHbIN 3(PQeKThI).

[IpencraBneHrie 0 KiaacCU(UKALMU OpraHWvyeckux BellecTB. [loHsATHe O
dbyHKUMOHanbHOU rpymnme. ["'omosorus. ["'omonornueckue psigpl. CucTeMaTryecKast
HOMeHK/aTypa opraHuueckux coeiuHeHud (IUPAC) u TpuBHUa/ibHbIE Ha3BaHUS
OTJle/IbHBIX TIpe/iCTaBUTe IeH.

OcobeHHOCTH W Kiaccu(UKaisi opraHuyeckux peakiuil. OKucIdTenbHO-
BOCCTaHOBUTE/IbHbIE PEAKLIUH B OPraHUYeCKOW XUMUHU.

OKCrepYMeHTa/IbHble MeTO/bl W3yUeHHs BeLleCTB W WX MpeBpalljeHul:
03HaKoOMJIeHHe C 0Opa3ijaMi OpraHuyeCcKUX BelljeCTB U MaTepra/iaMi Ha X OCHOBe,
OMBITHI 10 MPEBPALLleHUI0 OPraHUYeCKHX BeLeCTB NP HarpeBaHWM (IIaBJIeHUeE,
oOyrnvBaHWe U TropeHue), KOHCTPYMpOBaHUe MoJiefieid MOJIeKY/ OpraHh4yecKux
BelLleCTB.

YrieBogopojsbl.

Ankanbl. 'omosiorndyeckuil psifi ankaHoB, obiijasi popmysia, HOMeHKIaTypa 1
n3oMepus. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHe MOJIeKY/l aJKaHOB, SP’-
rubpuau3alvs aTOMHBIX OpOuTaseil yriepoja, o-CBsizb. du3nueckue CBOMCTBa
a/IKaHOB.



XYAMHUYeCKre CBOMCTBA aJIKaHOB: peaklMyd 3aMeLleHUsi, W30MepHr3alivHy,
JlerupUpOBaHus, LIMK/IU3aluK, TIMPOJni3a, KpeKrHra, ropenus. Ilpeacrasienve o
MeXaHW3Me peakiui PaJIMKaJbHOr0 3aMell[eHuUs .

Haxoxaenue B ipupo/ie. CriocoObl oTyueHus: ¥ IPUMeHeHe alKaHoB.

Luknoankanel. O61as hopMysia, HOMeHK/IaTypa U usomepus. Oco6eHHOCTH
CTPOEHUSI U XUMUUECKHX CBONCTB MasibIX (LIUK/IOTIPOIiaH, LUK/I00yTaH) ¥ 0OBIUYHBIX
(IMK/IOTIeHTaH, 1[UK/IOTeKcaH) [UK/I0a1KaHoB. Crioco0bl ToTyueHus: ¥ IPUMeHeHHe
L[MKJ/I0a/IKaHOB.

Ankensl. ['oMosiorryeckuii psif ajikeHOB, o01iast (opmysa, HOMeHK/IaTypa.
DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHKE MOJIEKYJT aTKeHOB, SP>-THOpUIH3aLiis
aTOMHBIX OpOuTanei yriaepoja, o- U T-cBs3u. CTPYKTypHas U reomMeTpuueckKas
(uuc-TpaHc-) uzoMepus. dusnueckre CBOUCTBA aJIKeHOB. XUMUYECKUe CBOMCTBA:
peakluu NPUCOeJIVHEHUS, 3aMelleHusT B O-T0JIOKeHWe TIpU JABOMHOM CBS3H,
rojiimepu3sanuu U okucienus. [IpaBuno MapkoBHUKOBa. KauecTBeHHbIe peakijuu
Ha JIBOMHYIO CBsi3b. CIIOCOOBI MTOTyUeHHUsI ¥ IPUMeHeHHe a/IKeHOB.

Ankaguensl. Knaccudukaiys ankagueHOB (COMpPsDKEHHbIe, U30/TMPOBAHHbIE,
KyMyaupoeaHHble). OcoOeHHOCTH /IEKTPOHHOTO CTPOEHUSI ¥ XUMUUeCKHUX CBOUCTB
COTPSKEHHBIX IUeHOB, 1,2- u 1,4-nipucoegrnenue. [1omvmepu3anyis CONPSKEHHbBIX
nreHoB. CriocoObl MoTyueHyst ¥ TIpUMeHeHre afKaueHoB.

Ankunbl. 'oMonorudeckuii psiji aTKMHOB, 0011jasi popmysia, HOMEHK/IaTypa U
M30MepUsi. JJIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOEHHEe MOJIeKYJ aJIKWHOB, Sp-
rubpuar3alys aTOMHBIX opbuTtasneit yriepoja. @usnyeckue CBOWCTBA aTKUHOB.
XUMUYeCcKre CBOMCTBA: peakijuy MpucoeiMHe s, JUMepyu3aliii U TpUMepHr3alliy,
OKHCJieHUs. KUC/IOTHbIE CBOWCTBA aTKWHOB, UMEROIIUX KOHLIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peaklUd Ha TPOUWHYIO CBsi3b. CIIOCOOBI TTO/TyUeHrst U IIpUMeHeHHe
aJIKWHOB.

ApomMaTtuueckue yrJjieBoJIopo/ibl (apeHbl). ['oMojorvueckuid psifi apeHoOB,
ob1iasi popmysia, HOMEHK/IAaTypa U W30Mepusi. DJIeKTPOHHOE U IMPOCTPAHCTBEHHOe
CTpOeHWe MOJieKy/ibl OeH3osa. PuU3nUeckre CBOWCTBA apeHOB. XWMHUYECKHe
CBOMCTBa O€H30/1a ¥ ero rOMOJIOTOB: peaki[iy 3aMellieHusi B 6eH30/IbHOM KOJIbIie U
yIJIeBOJOPOJHOM pajvKase, peakluu IPUCOeJVHEeHUs, OKUC/IeHHWe T'OMOJIOIOB
6ensona. IlpexcraBieHue 00 OpUEHTHpYOIIEM [eHCTBUM 3aMecTuTesedl B
OeH30/IbHOM KOJIbI[e Ha TIpUMepe anKWIbHBIX paJuKaaoB, KapOOKCH/ILHOM,
TUIPOKCUJIHOW, aMWHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcobeHHOCTH
XUMUYECKHUX CBOMCTB cTupoJa. [Tomumepusaius ctupona. Criocobbl momyueHus 1
TIpYMEeHeHUe apoMaTUUeCKUX yrjieBOJ0PO0B.

[Tpupognbiii ra3. ITonyTHele HedTsHbIe ra3bl. HedTh u eé npoucxoxaeHue.
KameHHBIN yTroJib U MPOAYKTHI ero nepepabotku. CriocobObl miepepaboTKy HeTH:



TeperoHka, KpeKWHr (TepMUuYecKul, KaTaJuTU4YecKui), puOPMUHT, MUPOJIU3.
[TpoaykThl mepepaboTKy HePTH, UX MPUMEHEeHHe B TPOMBIILJIEHHOCTH U B OBITY.

['eHeTHUecKasi CBSA3b MeXX/ly Pa3/IMYHBIMU K/IaCCaMH YTJIeBO/JOPO/IOB.

DNeKTPOHHOE CTPOEHWEe TaJIoreHIIPOU3BO/IHbIX YTJIEBOJOPOJAOB. Peakijuu
3aMellleHHs] TajoreHa Ha TUAPOKCOTpynmy, HUTPOTpynmy, LMAHOTPYIIIy,
amuHorpynny. [lelicTBe Ha Ta/JIOreHNpPOM3BO/HbIE BOAHOTO M CIHMPTOBOIO
pacTBopa 11é/10ud. B3aumozencTBrie AUrajoreHajJKaHOB C MarHWUeM U LIMHKOM.
[TonsiTHE 0 MeTa/I/I00PraHuYeCKuX COeIUHEHUSIX. Vcnionb3oBaHue
raJIoTeHTNIPOM3BOAHBIX  YTJIeBOJOPOAOB B OBITY, TexXHWKeE U TIpU CHUHTe3e
OpraHUYeCcKuX BellleCTB.

OKCcrepuMeHTa/ibHble MeTOZbl M3yueHHsl BellleCTB U UX IpeBpallleHUM:
v3yueHve (pU3NYECKUX CBOWCTB YTJIeBOJIOPOJIOB (PaCTBOPUMOCTD), KaueCTBEHHbIX
Peakiiii yI/IeBOJIOPOZIOB Pa3/MUHBIX KaaccoB (obecliBeuriBaHHe OpOMHOMN WJTH
VO/IHOM BOJbl, pacTBOpa IepMaHraHaTa KaJjus, B3aUMOJEWCTBHE alleTheHa C
aMMHUauyHbIM pacTBOpoM oOKcuja cepebpa(l)), kauecTBeHHoe OOHapy>kKeHHe
yrJjiepo/ia ¥ BOAOPO/ZA B OPraHNUeCKHX BeleCcTBaxX, MojlydyeHue STUieHa U u3yyeHue
ero CBOMCTB, O3HAKOMJIeHHe C KoyieKiusMu «HedTb» u «YTomb», ¢ obpasijamMu
M1aCTMacCc, KayuyykKOB W pe3UHbl, MO/le/TMPOBaHUe MOJIEKYyJl YTr/eBOAOPOJ0OB M
rajioreHIpOU3BO/IHbIX YT/I€BOJOPO/IOB.

Kucnopojcoaepxaigyue opraHudeckyue coeJUuHeHH.

[IpenenbHble OAHOATOMHBIE CrUpThl. CTpoeHHe MoJieKya (Ha TMpumepe
MeTaHO/a W 9TaHosa). ['omosornueckuii psifi, oOigas ¢dopMyia, H30Mepus,
HOMEHK/JaTypa U Kjnaccudukaiusa. Ddusrueckue CBOWCTBA  Mpejle/IbHbIX
O/IHOATOMHBIX CIUPTOB. Bozopo/Hble CBSI3U MeXJy MOJIeKyJaMu CIIMPTOB.
XyMUUeCKUe CBOMCTBa: peakUUU 3aMelleHusi, JerujpaTaljud, OKHCIeHUs,
B3aUMO/IEICTBME C  OpPraHUYeCKUMHW UM  HEOpraHW4YeCKWMHU  KHUCJIOTaMH.
KauecTBeHHasi peakijysi Ha OZJHOATOMHbIe CIIUPTHI. [leliCTBUe 3TaHOJIa U MeTaHoJIa
Ha opraHu3M uenoBeka. CriocoObl TMOMyYeHWss W TIPUMeHeHHe OJHOATOMHBIX
CITUPTOB.

[TpocTeie 3¢dupel, HOMeHKIAaTypa U u3oMmepusi. OcobeHHOCTH (U3NUeCKUX U
XUMUUECKUX CBOMCTB.

MHoroatoMHble CHUPTbI — STUIEHIVIMKO/Ib W TaullepuH. Pusnueckue u
XUMUYeCKre CBOMCTBA: peaklvy 3aMellleHus], B3auMO/IelCTBUe C OpraHUuYeCcKUMU U
HeopraHWYeCKMMHU KMCJIOTaMU, KaueCTBeHHast peakLivsi HA MHOTOaTOMHbIE CIIUPTHI.
[TpeacTaB/ieHre 0 MeXaHU3Me peakiui HyK1eo(rUILHOTO 3aMellieHus1. JleiicTBre Ha
opraHu3m desioBeka. Crioco0bl To/TyueHus: ¥ MpUMeHeHHe MHOT0AaTOMHBIX CITHPTOB.

®eHosi. CTpoeHUWe MOJEKY/bl, B3aWMHOEe BJIMSIHUE TUAPOKCOTPYIIbI U
6eH3zonbpHOrO sigpa. dusnueckue cBoiicTBa (peHoma. OcoOEHHOCTH XUMHYECKHX



cBOMCTB (peHosa. KauecTBeHHble peakiud Ha (eHon. TokcuyHOCTb (heHoMa.
Crioco6pl TiosiyueHusi U ipuMeHeHue GeHosa. @eHondopMabaeruaHas CMoJia.

Kapb6oHubHble coefIMHeHUsI — a/lbJieTU/bl U KeTOHbI. JJIEKTPOHHOE CTPOeHHe
KapOOHUIBHOM TpyTinbl. ['oMosioruueckye psifibl anberu/ioB U KeTOHOB, 00Ias
dbopmyna, u3oMepusi U HOMeHK/aTypa. Pusnueckue CBONCTBA ajbJeTU/I0OB U
KeTOHOB. XMMHUeCKre CBOUCTBA a/ibJeTU/I0B U KETOHOB: PeakLuy MTPUCOeJUHEHHSI.
OkucreHve anbJeruzioB, KaueCTBeHHble peakluu Ha anbgerugpl. CrocoObl
TOJIyueHus1 U pUMeHeHUe ajibJeruzioB U KeTOHOB.

OZHOOCHOBHBIe TIpe/ie/ibHbie KApOOHOBBIE KUCTOThL. OCOOEHHOCTH CTPOEHUS
MoJieKy/1 KapOOHOBBIX KUCIOT. MI30Mepusi 1 HOMeHK/aTypa. Pr3nueckre CBOMCTBA
OJTHOOCHOBHBIX TIpejle/lbHbIX KapOOHOBBIX KUCAOT. BoJoposHbIe CBSI3U MeXIy
MOJIeKyJlaMU KapOOHOBBIX KHCIOT. XUMHUUeCKHe CBOWMCTBA: KUC/IOTHbIE CBOMCTBA,
peakiysi 3TepudUKalMy, peaklUUMX C ydacTheM YIr/eBOAOPOJHOI0 pajuKasa.
Oco0eHHOCTH CBOWCTB MYpaBbUHOM KHC/IOTHL. [IOHSITHE O TIPOM3BOJAHBIX
KapOOHOBBIX KUCJOT — CA0XKHBIX 3¢upax. MHoroobpasue KapOOHOBBIX KHC/IOT.
OcobeHHOCTH CBOWCTB Herpe/ie/bHbIX M apOMaTH4eCKUX KapOOHOBBIX KUC/IOT,
IUKapbOHOBBIX KHCJIOT, TUIPOKCUKAPOOHOBBIX KUCIOT. [IpefcTaBUTeM BBICIIMX
KapOOHOBBIX KHUCJIOT: CTeapuHOBasl, IaJbMUTUHOBAsl, OJIEMHOBAas, /UHO/E8as,
JIUHO/MeHO8as KUC/I0Thl. CriocoObl MoyueHust U puMeHeHre KapOOHOBBIX KHUCIOT.

Cnoxsble 3¢upsl. ['omonoruueckuii psij, obias dopmysia, nU3oMepusi u
HOMeHK/laTypa. Pusnyeckve U XUMHUYeECKHWe CBOWCTBA: THUAPOIU3 B KUCIOW U
1[e/I0OYHOM cpeje.

JKupsl. CTpoeHue, pusnyeckre U XMMUUeCKUe CBOMCTBA XKUPOB: THMAPOJIN3 B
KWCJION U 11jesiouHo cpesie. OcobOeHHOCTH CBOMCTB >KHUPOB, COZlePrKallliX OCTaTKU
HeTipe/ie/IbHbIX JKUPHBIX KUC/I0T. 2KUphI B pUpo/Ie.

MBbl1a KaK COMH BBICIIMX KapOOHOBBIX KHC/IOT, X MOOILIee fleiiCTBHe.

OO0111ast XapakTeprCTHKa yriaeBooB. Knaccudukaiys yriaeBosioB (MOHO-, H-
U TosMcaxapufibl). MoHocaxapuzbl: TJIlOKO3a, (PpyKTo3a, ranakrosda, pr0o03a,
ne30kcupurbo3a. dusnueckre CBOWCTBA M HaxoXk[eHWe B Tipupoje. doTocuHTes.
XYMHUeCKUe CBOKCTBA I/TFOKO3bI: peaKLMU C y4aCTUeM CIUPTOBBIX U albJeruJHOu
rpymrn, CIUPTOBOE W MOJIOYHOKHC/IOoe OpokeHue. [IpumeHeHUe T/IFOKO3bI, €&
3HaueHWe B )KU3He/esiTeJIbHOCTA OpraHu3ma. [lucaxapyupl: caxapos3a, MajabTo3a U
JaKTo3a. BoccTaHaBMBarolle U HeBOCCTaHaB/IMBaroIMe qucaxapy/ibl. ['uaposnus
nucaxapuioB. HaxoxeHve B mpupo/ie U npuMeHeHue. [lovcaxapuibl: Kpaxmari,
IJIMKOTeH W Lesuttosio3a. CTpoeHMe MaKpOMOJIeKYy/ Kpaxmara, IJIMKOreHa W
Le/ton03bl.  dr3nueckre CBOMCTBA Kpaxmaia M Le/UII0JIo3bl. XUMUYeCcKue
CBOMCTBA Kpaxmasa: TMApPO/N3, KaueCTBEeHHas peaklys C HOAOM. XHUMHUUYeCKUe
CBOWCTBA LIeJ/UTHOJIO3bI: TUAPO/N3, ToayueHHe 3(UpOB 1ie/itono3bl. [ToHsaTHE 006
HCKYCCTBEHHbIX BOJIOKHAX (BHMCKO3a, alleTaTHbIN IIEK).



OKCrepyMeHTa/lbHble MeTO/bl W3yueHHsl BelecTB W WX MpeBpalljeHul:
pPacTBOPUMOCTb Pa3/IMYHbIX CIIMPTOB B BOJle, B3aMOZEMCTBUE 3TaHOJIa C HATPUEM,
OKHMC/IeHWe 3TH/I0BOr0 CIUPTa B albJervj, Ha pacKajéHHOM MeJHOM MPOBOJIOKE,
OKHC/IeHWe 3TWIOBOIO CIHUpPTa JUXPOMAaTOM Kaius (BO3MOXHO MCIIOJIb30BaHUE
BU/leOMaTepUaioB), KaueCTBeHHble peaklMd Ha ajabjerufibl (C TUAPOKCUIOM
nuammuHcepe6pa(l) u ruapokcugom meau(11)), peakifus raniiepyrHa C THIPOKCHAOM
mMeu(Il), xuMuueckre CBOMCTBA pacTBOpa YKCYCHOM KMC/IOTbI, B3aUMO/eHCTBUE
pacTBoOpa III0K03bI ¢ TUApoKcrgom Meau(1l), B3aumoericTBre Kpaxmasia C U00M,
pellieHWe SKCIepUMeHTa/llbHbIX 3afay 1o TeMaM «CroupTtel U (DeHOsbI»,
«KapboHoBbie KMC/TOTBI. C/I0>KHBIE 3(DUPBI».

A3oTcopepixaijue opraHnyecKyue coeHeHUsl.

AMWHBI — OpraHMueckue MpOU3BO/HbIe amMmMuaka. Kiaccuukaiuys aMruHOB:
anudaTuyeckue U apoMaThueckue; TepBUUHbIE, BTODUUHbIe U TPETUUHBIE.
Crpoenue MmoJieKys, obijasi opMmyna, “30Mepusi, HOMeHKIaTypa U (usnyeckue
CBOMCTBa. XMMHYECKOe CBOMCTBA aav(aTHUYeCKUX aMHUHOB: OCHOBHbIE CBOMCTBA,
JIKWIUPOBaHWe, B3aUMOJEUCTBHE IePBUYHBIX aMHUHOB C a30TUCTOM KUCJIOTOM.
CoJsv a/Ki/IaMMOHUS.

AHWIVH — NpeiCTaBUTe/Ib aMUHOB apoMaTUueckoro psifia. CTpoeHHe aHU/IMHA.
B3aumHoe BiusiHMe Tpynn aTOMOB B MoJjeKysie aHuWavHa. OcobeHHOCTH
XUMUYECKUX CBOWCTB aHWIMHA. KauecTBeHHbIe peakiuu Ha aHWIMH. CroCcOObI
MoJiydyeHUsi U TMpUMeHeHUe anudaThuecKux aMuHOB. [losiyueHue aHWIMHA U3
HUTPOOEH30/1a.

AmyHokuc/10TEl. HOMeHKnaTypa U usomepus. OtTzesbHbIe IpeCTaBUTeNN O-
AMUHOKHWC/IOT:  TJIMUWH, ajaHvH. ®usnMueckre CBOUCTBA aMWHOKHUCJIOT.
XyUMUUeCKUe CBOMCTBA aMHUHOKUC/IOT Kak aM@OTepHbIX OpraHU4YecKux
COeMHEHWM, peakiusi TI0JIMKOHZAeHcalMd, oOpa3oBaHWe TMeNTUAHOW CBSI3U.
bronornyeckoe 3HaueHrue aMMHOKUCI0T. CUHTE3 U TH/POJIU3 MeNTH/OB.

benkn kak mnpupogHbie mosiMepsl. IlepBuuHas, BTOpUUYHAs W TpeTUYHas
CTpyKTypa OenkoB. XWUMHYeCKHe CBOMCTBa Oe/IKOB: THUPOMW3, [eHaTyparus,
KaueCTBeHHbIe peakKluy Ha OesTKu.

OKCrepyMeHTa/lbHble MeTO/bl W3yUeHHs BeLIeCTB W WX MpeBpalleHu:
pacTBopeHWe OesKOB B BoOjle, [eHaTypaiusi 0e/KOB TP HarpeBaHUM, I[BETHbIE
peakiu Ha OesikM, pellleHHe SKCTepUMEeHTalbHbIX 33/ad [0 TemaMm
«A30Tcogeprkalljue opraHuueckue coeJuHeHus» U «Pacrno3HaBaHue opraHuuecKux
COoeIMHEHUI».

BbICOKOMOJIEKY/ISIpDHbIE COeJUHEHMS.

OCHOBHbIE TIOHSITHSI XMMHUH BbICOKOMOJIEKY/ISIDHBIX CO€/JMHEeHWI: MOHOMeED,
M0JIMMep, CTPYKTYPHO€e 3BEHO, CTeleHb IMoJIMMepr3aliuM, CpeJHsisi MOJIeKyasipHast



Macca. OCHOBHble MeTOZbl CHHTE3a BbICOKOMOJIEKYJISIDHBIX COeJUHEHUAd —
M0JIMMepHr3aLusi U MOJTMKOHeHC Calusl.

[TonumepHble MaTrepuasbl. [lnacTmacchl (MO/UATWIEH, TIOUIIPONUIIEH,
TIOJIUBUHUIX/IOPHU/l, TIOJIMCTAPOJI,  TIOJIMMETHU/IMEeTaKpW/aT, TIOJUKapboHaThI,
nosimaTUIeHTepedTanar). Y Tuau3aius 1 nepepaboTka rjiacTHkKa.

DnacToMephl: HaTypaJIbHbIN KayuyK, CUHTETUYeCKue KayuyyKu
(byTasieHOBBIM, X/IOPOTIPEHOBBIN, M30TIPEHOBBIN) U CUTMKOHBI. Pe3uHa.

BoJsiokHa: HaTypasibHbIe (XJIOMOK, IIepCTh, LIEIK), UCKYCCTBeHHbIe (BUCKO3a,
aljeTaTHOe BOJIOKHO), CUHTeTAYeCKHe (KarpoH U JIaBCaH).

[Tonvmepbl crieuaabHOro Ha3HaueHus (TedpsioH, KeBJ1ap,
3/IeKTPOITPOBO/ISIIME TI0JIMMEpPhI, Oropa3/araemMble MOMMepbI).

OKCIepuMeHTa/IbHble MeTOZbl M3y4YeHHs BelleCTB W UX [peBpallleHU:
O3HaKOMJIeHHe C 00pa3liaMy MPUPOJHBIX W MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAacc,
Kay4yyKOB, pellleHhe 5KCIIepUMeHTalbHbIX 3aZiau 1o Teme «Pacro3HaBaHue
T71aCTMAcC U BOJIOKOH».

PacuéTHbie 3agaum.

HaxoxxgeHvue MoJeKyasipHOM (opMyJ/ibl OPraHUUeCKOro COeJVMHEeHUs TI0
MacCCOBBIM JJ0JISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAX0’K/|eHHe MOJIEKY/ISIPHOU
dbopMy/bl OpraHNUecKoro coerHeHUs Mo Macce (00BEMY) MPOAYKTOB CrOpaHWUs,
10 KOJIMUeCTBY BelljecTBa (Macce, 00bEMY) MPOAYKTOB peaKI[UX W/WIA UCXOJHbBIX
Bell[eCTB, YCTAHOBJeHUEe CTPYKTYpHOH (OpMyJibl OpPraHUUecKoro Bell[ecTBa Ha
OCHOBE ero XMMHYeCKMX CBOWCTB WM CMOCOOOB MOTy4yeHUs, OripejiesieHre 10/d
BbIX0/Ia MMPOAYKTa peakijuu OT TeOpeTHUeCKH BO3MOKHOTO.

MexripegMeTHbIe CBSI3U.

Peanu3zaiiyisi MeXXIipeIMeTHbIX CBsi3eli MPU U3yUeHUU OpraHUYecKOu XUMUU B
10 kmacce ocCylecTB/sieTCS uYepe3 MUCIIO/b30BaHUe KaK OOIIMX eCcTeCcTBeHHO-
HayyHbIX TIOHSTUM, TaK M TIOHATWM, TMPUHATBIX B OT/JeIbHBIX IpeaMeTax
eCTeCTBEHHO-HayYHOI'0 LIUK/Ia.

OOb1ire ecTeCTBEHHO-HayUHbIe TIOHATHS: sIBJIeHUe, Hay4YHbIN (DaKT, TUIIOTe3a,
Teopusi, 3aKOH, aHa/lW3, CHUHTe3, KiaccuduKalus, HaOMoAeHue, HW3MepeHue,
9KCIIEPUMEHT, MO/IeJib, MO/le/IMPOBaHUE.

®du3nKa: Marepus, aTOM, D3JeKTPOH, MPOTOH, HEUTPOH, MOJIeKYya,
JHepreTUYeCKWii ypOBeHb, BeI|eCTBO, Te0, OOBEM, arperaTHoe COCTOSTHHE
Bell|eCTBa, (U3MUeCKre Be/IMYMHbI, €JUHHULIbI M3MepeHHsl, CKOPOCTb, SHeprus,
Macca.

Buosorusi: KjeTka, oOpraHu3M, SKOCUCTeMa, Ouocdepa, MeTabosHM3M,
HaC/IeJCTBEHHOCTb, aBTOTPO(HBIN W TreTepOTPOdHBIA THUM MHUTaHWsA, OpO’KeHHe,
doTocuHTe3, bIxaHue, OenKH, YIJIEBOABI, >KWAPbl, HYK/JIE€WHOBBbIE KUC/OTHI,
(epMeHTHI.



['eorpadusi: mosie3Hbie WCKOIaeMble, TOTLJTUBO.
TexHOMOrKsl: MUILEeBble TMPOAYKTbl, OCHOBBI pal[MOHAJLHOIO MUTaHMUS,
MOIOILIY€e Cpe/ICTBa, MaTepHasbl U3 UCKYCCTBEHHbBIX U CUHTETUUECKUX BOJIOKOH.

11 K/IACC

OBLIASI N HEOPTAHNYECKASA XUMUSA

TeopeTnueckne 0CHOBbI XUMHH.

ATtom. CocTaB aTOMHBIX sfiep. XUMHAUECKUM 3jieMeHT. M3otonbl. CTpoeHue
3JIEKTPOHHBIX 000/I0UEK aTOMOB, KBAaHTOBBbIE UHC/Ia. DHEPreTHUYeCKHe YPOBHH M
TOTlypOBHU. ATOMHBIe opOuTanu. Knaccudukaiiys XuMUuueckKrx 3/1eMeHToB (S-, p-,
d-, f-a;memenTsi). PacripesienieHrie 3/IeKTPOHOB TI0 AaTOMHBIM —OpOUTAsISIM.
ONeKTPOHHbIEe KOH(HUIypaLid aTOMOB 3/IEMEHTOB MEPBOr0—YeTBEPTOr0 MepHOOB
B OCHOBHOM U BO30Y)XZIEHHOM COCTOSIHWM, 3/IeKTPOHHbIe KOH(MUTrypallii WOHOB.
OJIEKTPOOTPULIATETbHOCTb.

[Teprognuecknt 3aK0H U Ilepyuoanyeckass cucTeMa XMMHAUYECKUX 37IEMEHTOB
O.N. MenpeneeBa. CBsi3b MepuoAyUUeCcKOro 3akoHa M Ilepuoguueckor CUCTeMBbI
XUMUUECKUX 37IEeMEHTOB C COBDEMEHHOW Teophel CTPOeHUsI aTOMOB.
3aKOHOMEpPHOCTH W3MeHeHHsI CBOMCTB XUMHUUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
TPOCTBIX U CJIOXKHBIX BELLeCTB I10 IPYINaM U nepruojam. 3HaueHue NepruoAnudeckoro
3akoHa [I.1. MenzeneeBa.

XvuMmuyeckass CBs3b. Buabl XMMHYeCKOM CBsSI3U: KOBaJIeHTHasl, WOHHasd,
MeTa/iiMueckas. MexaHu3mbl 00pa30oBaHHWsS KOBA/JIEHTHOW CBSI3U: OOMEHHBIA U
JIOHOPHO-aKLeNTOPHBIU. DHePrus 1 J/IMHa CBsi3U. [10/9pHOCTb, HANPaBIEHHOCTh U
HaCbIaeMOCTh KOBaJIeHTHOM CBs3U. KpaTHele cBa3u. BopopopHasi CBfi3b.
MexMo1eKy/IsipHble B3aUMOZeHNCTBUSI.

BaneHTHOCTP W BajleHTHbIE BO3MOXXHOCTU aToOMOB. CBSI3b 3/IEKTPOHHOU
CTPYKTYPbI MOJIEKYJT C UX TeOMeTPUYECKUM CTPOEeHHEM (Ha MprMepe COeuHeHUN
5JIEMEHTOB BTOPOI'0 MEPUOZA).

[IpencraByieHre 0 KOMIUIEKCHBIX cOeiMHeHUsIX. COCTaB KOMIJIEKCHOTO UOHa:
KOMIIeKCoOOpa3oBaTesib, JWraHAbl. 3HaueHWe KOMIUIEKCHBIX —COeMHeHHH.
[ToHsATHE 0 KOOPAVMHALIMOHHOW XUMUU.

BemectBa  MOJIEKY/IIDHOTO M HEMOJIEKYJIIDHOTO  CTPOeHuWsl.  TwIibl
KPUCTA/IJTMYECKUX PEeIIETOK (CTPYKTYP) U CBOMCTBA BeIleCTB.

[TonaTtue o gucnepcHbix cuctemax. VicTuHHbBIe pacTtBopbl. [IpencraBieHve o
KOJ/UTOUHBIX pacTtBopaxX. CrocoObl BbIpaXKeHWsT KOHIIEHTPALIMd pacTBOPOB:
MaccoBasi [0/ BelecTBa B pacTBOpPe, MOJIApHAs KOHLeHTpauus. HackleHHble 1
HEHaChIIeHHbIe PaCTBOPbI, pACTBOPUMOCTb. KpUCTasioruaparsl.

Knaccudukaiiys ¥ HOMeHK/IaTypa HeopraHu4yeckux BelecTB. TpuUBUaIbHbIe
Ha3BaHWUS OTJe/IbHBIX MPeCTaBUTe/Ied HeOPraHUYeCKUX BeleCTB.



Knaccudukaliys XuMAUeCKUX peaklMii B HeOpraHMuecKol M OpraHu4ecKou
XUMHU. 3aKOH COXPaHeHWsl MacCChl BeLeCTB; 3aKOH COXPaHeHWsl W MpeBpallleHus
SHEPrUuM MpU XUMHUUECKUX peaklusx. TerioBble 3(PheKTbl XUMUUECKUX PeaKLUi.
TepMoxumuuyeckue ypaBHEHUSI.

CKOpOCTh XUMUUECKOW peakiuM, eé 3aBUCUMOCTb OT Pa3/IMUHbIX (haKTOPOB.
['omoreHHbIe ¥ reTeporeHHble peakjuu. Karanus u Kataan3aTopsl.

OO6partumble ¥ HeoOpaTUMbIe peakiuu. XuMHUueckoe paBHOBecre. KoHcTaHTa
XMMUUECKOTO paBHOBecHusl. PakTOpbl, BAUSAIOIIME HA MOJOXKEHHWe XUMUUEeCKOTO
paBHOBeCHSI: TeMIlepaTypa, JaBJeHre U KOHL|eHTPaLMX BelleCTB, YUYaCTBYHOIIUX B
peakumu. [Ipunoun Jle [laTesnbe.

OnekTposMtiyeckass auccouuanusi. CuabHble U cjlabble  37€eKTPOJIUTHI.
Crenenb aucconuaumu. Cpefja BOJAHBIX pPacTBOPOB: KHWCJOTHasl, HeUTpasibHas,
menouHas. Bomopoassiv nokasatens (pH) pactBopa. I'mpgponus coseid. Peakijuu
MOHHOTO 0OMeHa.

OKUCIUTETbHO-BOCCTAHOBUTE/IbHbIe  peakliuv.  CTereHb  OKUC/IEHMSI.
OxuciiTens W BOCCTaHOBUTeJb. [Ipolieccbl OKWCIEHMSI M BOCCTaHOBJIEHUS.
BakHeiie OKWCIUTEM W BOCCTAaHOBUTENW. MeTo[ 3/IeKTPOHHOTO OasaHca.
OJeKTPOU3 PaCTBOPOB Y PACIlJIaBOB BeILleCTB.

OKCrepuMeHTa/lbHble MeTOZbl M3yueHHsl BellleCTB U UX [peBpallleHUi:
pas3siokeHre TepoKCHJa BOAOPOJAa B MPUCYTCTBUMM KaTaav3aTopa, MOZJeau
KPUCTA/I/TMUeCKUX PelIETOK, MPOBe/ieHre peaki[iii MFOHHOTO 0OMeHa, orpeziesieHue
cpeibl pacTBOPOB C TOMOLIBIK WHAWKATOPOB, W3yUYeHWe BJIMSHUS Pa3/IAYHBIX
(akTOpOB Ha CKOPOCTb XHWMUUECKOM peaklUd U TI0JI0KEeHHe XUMHUUYEeCKOro
pPaBHOBECHSI.

Heoprannueckass XMuMusl.

[Tono>xeHne HeMeTas10B B [leproueckor CUCTeMe XUMUYECKUX 3/IEMEHTOB
O.U. MenziesneeBa 1 0COOEHHOCTH CTPOEHHs UX aTOMOB. PuH3nueckue CBOMCTBA
HeMeTasul0B. AJUIOTPOIMS HeMeTa/lJIoB (Ha MpuMepe KHUC/I0poja, cepel, (pocdopa u
yTJIepoaa).

Bopgopoa. IlonmyueHue, ¢gusnueckre M XUMUYeCKHMe CBOMCTBA: peakLUd C
MeTa/l/laMU ¥ HeMeTa/lJlaM{, BOCCTAaHOBUTe/IbHbIE CBOMCTBA. ['upu/ibl. TOI/IMBHbBIE
3JIeMEHTHI.

[anorensl. HaxoxkgeHue B TIpUpojie, CIIOCOOBI TO/yueHusi, (pusnudeckre u
XMMUUECKre CBOWCTBa. ['asoreHoBomopozbl. BaxkHenIive KuUCIOpOACOAep Kalye
coe/lMHeHUsI TajioreHoB. JlabopaTopHble W TIPOMBIIIIEHHbIE CIIOCOOBI TOJTyUeHUs
rajioreHoB. [IprMeHeHMe rajioreHOB U UX COeIUHEHUN.

Kucnopog, o3o0H. JlabopaTopHble ¥ TPOMBIIIUIEHHBIE CIIOCOOBI TIO/TyUeHHs
KUCIopoaa. Pusnueckre U XMMUYECKHe CBOWCTBA W MPUMEHEeHWe KUCJIopoJa M
030Ha. OKCHUZBI U IePOKCUTIBL.



Cepa. HaxoxzaeHuve B Tipupojie, CIOCOOBI TIo/ydeHus, GU3NUeCKHe WU
xumuyeckve cBorctBa. CepoBogopon, cynabhugbsl. Okxcup cepbi(IV), okcup
cepbl(VI). CepHricTasi ¥ cepHasi KUC/IOThI U UX comu. OcoOeHHOCTH CBONCTB CePHOM
KUCJ/IOThL. [IpuMeHeHre cepbl U eé coe/[MHeHUM.

A3or. HaxokgeHwe B TpUpOZe, CIIOCOOBI TIOMyueHUs, (QuU3NUyeckue u
XMMHWYEeCKHe CBOMCTBA. AMMMAK, HUTpUIbl. OKCHU/IbI a30Ta. A30THUCTast U a30THas
KUCJIOTBI U UX coyii. OCOOeHHOCTU CBOMCTB a30THOM KUC/IOTHI. [IpriMeHeHHe a30Ta
U ero coefiIMHeHU. A30THbIe Ya00peHus.

docdop. HaxoxgeHue B TpupoAe, CHOCOObI MomydyeHUs, (u3nueckde |
xuMuueckre cBorictBa. Pochugsl U dochuH. Okcugwsl docdopa, dochopHas
Kuciota U eé comu. [lpumeHenue Qocdopa u ero coefuHeHud. PochopHbIe
yaobpeHws.

YrnepojJ, HaxoXxAeHWe B Tpupoje. AJIJIOTPONHbIe  MOAU(DUKALIUMU.
dusmuecke W XUMHUECKHe CBOWCTBA TIPOCTHIX BeIecTB, 00pa30BaHHbIX
yriepoaoM. Okcup yriaepopa(ll), okcup yriepopa(IV), yronbHas KUC/IOTa U eé
CO/MM. AKTUBUPOBAHHBIA yTroJib, afcopbius. dyriepeHbl, rpadeH, yriaepoaHbIe
HaHOTPYOKuU. [IpriMeHeHHe TPOCTHIX BeIIeCTB, 00pa30BaHHBLIX YTIepO/IOM, U ero
CcoeIMHEeHUH.

Kpemuuii. HaxoxkeHre B mpupojie, CriocoObl To/ydyeHus, Gusnueckue U
xumuyeckre cBoiictBa. Oxkcuj kpeMuusi(IV), KpeMHueBasi KUC/IOTa, CUIMKAThI.
[TpumeHeHVe KpeMHUs U ero coefiuHeHuii. CTeK/10, ero rnoayueHre, BUJbl CTEKIa.

[Tonoxxenue Meta/uioB B [lepuoguueckol cucTeMe XMUMUUECKUX 3/1EMEHTOB.
OcobeHHOCTH CTpPOeHUsI 3JIEKTPOHHBIX 000/I0ueK aTOMOB MeTasuioB. OO1ue
bu3MuecKrie CBOMCTBAa MeTa/jioB. [IprMeHeHHe MeTa/l/iIoB B OBITY M TEXHUKe.
CruiaBbl MeTaslioB.

ONeKTPOXUMHUYEeCKUW psifi HamnpsbkeHud MeTasuioB. OO6iue  criocoOsl
TIOJTyYeHUsT MeTasl/IOB: TU/IpOMeTalTyprus, MMPOMeTa/ITyprus,
y/ieKTpoMeTautyprusi. [ToHsiTHe 0 Koppo3uu MeTaioB. CrocoObl 3alldThl OT
KOPPO3UU.

OOmiast xapakTepuCTHKa MeTa/uioB [A-rpynmbel [Tepuognueckoil CHCTEMBI
XUMUYECKHX 3/1eMeHTOB. HaTpuii 1 Kanuii: mosiyueHue, hyu3ndeckrue U XUuMHUYecKye
CBOMCTBA, MPUMeHeHHe MPOCThIX BeIeCTB U UX COeJIUHeHU.

OOmiast xapakTepucTHKa MeTayioB IIA-rpymmbl Ileproguueckoil CHCTEMBI
XUMUYECKHUX 37eMeHTOB. MarHuii | Ka/JbLid: To/iydeHUe, (QuU3Nueckue U
XUMUUeCKre CBOMCTBA, IpHMeHeHHWe TIPOCThIX BeIeCTB M WX COeJUHEeHUH.
JKEcTKOoCTh BOJIbI U CITIOCOOLI €€ yCTpaHeHUs.

AJtOMUHUIN: TIONy4YeHue, (pr3ndyecKkrie U XMMUUeckKre CBOWMCTBA, MPUMeHeHUe
MPOCTOTO BellleCTBa W €ro coeAuHeHu. AM@OTepHble CBOWCTBA OKCUZA U
TU/IPOKCH/Ia aTFOMUHUS, TUIPOKCOKOMIITIEKChI a/TFOMUHMUS.



OObijasi  xapakTepuCTHKa MeTa/yioB mobouHbix moArpynm  (B-rpyrm)
[Teprorueckol CUCTEMBbI XUMUUECKUX 3IEMEHTOB.

dusrueckre U XMMUYECKHe CBOKWCTBA XpoMa M ero coefvHeHU. OKCUpbI U
ruapokcuabl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl U AUXPOMAThI, KX
OKHUC/IUTe/IbHbIe CBOMCTBA. [lo/iyueHue U IpuMeHeHre XpoMa.

dusrueckre W XUMHUYECKHMe CBOWCTBA MapraHija W ero CoeJvHeHUM.
Baxnenmme coeguHenuss Maprasua(ll), wmapranuya(IV), wmapranya(VI) wu
maprasua(VII). [TepmanraHaT Kanusi, ero OKMC/IUTe/IbHbIE CBOUCTBA.

dusrueckre U XMMUUYECKHWe CBOMCTBA ’Keje3a U ero coequHeHuid. OKCU[BI,
ruipokcuzibl v conu xxene3a(Il) v xxenesa(Ill). [TonyueHue u npuMeHeHYe Kefne3a U
€ro CIJIaBOB.

dusrueckre U XMMHAYECKWe CBOMCTBa MeU U eé coefriHeHUU. [Tonyuyenne u
TIpUMeHeHue MeIu U eé coeIUHeHU.

LuHk: mosiyyeHuWe, ¢u3NUeCKMe W XUMHUYECKHWe CBOWCTBa. AMdoTepHbie
CBOMCTBa OKCH/a M TUJIPOKCH/A [IUHKA, TUAPOKCOKOMILIEKCHI LIMHKA. [IprMeHeHune
L[MHKA U ero CoeJJMHeHUH.

OKCriepyMeHTa/lbHble MeTO/bl W3yueHHsl BelleCcTB W WX MpeBpalljeHul:
n3ydyeHre oOpas3l[OB HeMeTas/uIOB, TopeHue cepbl, (ocdopa, Kesie3a, MarHus B
KUC/IOpOZle, W3ydeHWe KO/IeKIMU «MeTa/uibl W CIIaBbl», B3aUMOJIEMCTBUE
1[eJIOYHBIX U L1e/I0OUHO3eMeJIbHBIX MeTa/l/IoB C BOJOU (BO3MOKHO MCIIOJ/Ib30BaHUE
BU/leOMaTepUaioB), B3aMMO/IeCTBUE LIMHKA W >Kejie3a C pacTBOpaMU KHUC/OT U
11e/I0Yel, KaueCTBeHHbIE PeaklMi Ha HeopraHuyeckrve aHUOHbI, KaTUOH BOJIOPO/a
Y KaTWOHbl METa/VIOB, B3aUMOJEWCTBUE THJPOKCHIOB aJIOMUHMSI W LMHKA C
pacTBOpaMy KHUCJ/IOT U ILe/IoUeld, pelleHre 3KCIIepUMeHTaIbHbIX 3a/a4d 10 TeMaMm
«[anorenel», «Cepa U eé coeuHEHHUS», «A30T U ¢dochop M UX COeAUHEHHS»,
«MeTasubl TJIaBHBIX MOATPYTI», «MeTaibl MTOO0UHBIX TTOATPYTII».

XUMHUS U )KU3Hb.

Posib xviMuu B 06ecrieueHu yCTOMUYMBOTO Pa3BUTHS uesioBeuecTBa. [loHsTHe
0 Hay4HbIX MeTO/laX M03HaHWsI U METO/J0JIOTMU HayYHOT0 Ucc/iefijoBaHusi. HayuHeble
TIPUHLIMITBI OpraHU3al[iil XUMUYeCKOro TIPOM3BO/CTBa. [IpoMbliiiieHHbIe CIOCOOBI
MOJIyYeHUs] BaXKHEMIIMX BellecTB (Ha NpUMepe MPOW3BO/CTBA aMMHAaKa, CEpPHOM
KWCJIOTBI, MeTaHoJ1a). [IpombiiiieHHbIe CTIOCOOBI M0/TyueHUs] MeTasyIoB U CII/IaBOB.
XrMHUecKoe 3arpsi3HeHre OKpY>Katollieil cpe/ibl U ero rnociaeicTBus. Posib xumuu B
obecrieueHHUH YHEPreTHUECKOM 6e30MacHOCTH.

XuMusi ¥ 3[0poBbe uesioBeka. JlekapcTBeHHble cpexacTBa. IlpaBusia
WICII0/Tb30BaHMsl JIEKapCTBEHHBIX MpernapaToB. Posib XUMUM B Pa3BUTHUH MeIULIUHBI.

XUMUS MUIIKA: OCHOBHBbIE KOMITOHEHTHI, MUIleBbIe A00aBKU. Posb XUMUU B
obecrieueHHH TTUITIEBOM 6e301TacHOCTH.



KocMetnueckre ¥ mapgroMepHble cpeficTBa. beiToBass xumus. I[lpaBunia
6e3011aCHOT0 MUCTI0/Ib30BaHUsI ITperapaToB OLITOBOM XMMUU B TTIOBCeIHEBHOM YKU3HHU.

XyWMUSI B CTPOMTE/ILCTBE: Ba)KHEUIIIMe CTPOWTe/IbHbie MaTepuasbl (L[eMeHT,
0eToH).

XuMus B CeJIbCKOM X03stiicTBe. OpraHndeckue U MUHepabHbIe y100peHusl.

CoBpeMeHHbIe KOHCTPYKLIMOHHbIE MaTepuasbl, KpacKH, CTEK/O, KepaMHKa.
Marepuansl a1 3/1eKTpOHUKUA. HaHoTexHOoruu.

PacuéTHbie 3agaum.

PacuéTbl: Macchl BelllecTBa Wid 00bEMa ra3oB 10 U3BECTHOMY KOJIMUECTBY
BeIIeCTBa, Macce Wik 00bEMY OZHOTO U3 yUaCTBYIOIIUX B PeaKI[1H Bell[eCTB, MacChl
(06béMa, KomMuecTBa Bell|eCTBa) MPOAYKTOB Peakliu, eC/ii O/IHO U3 Bell|eCTB NUMeeT
nprMecH, Macchl (00bEMa, KOJIMUeCTBa BelllecTBa) MPOAYKTa peaki[|uu, ec/id OHO
13 BeleCTB JaHO B BHJe pacTBoOpa C onpeAenéHHOW MaCcCOBOM [Jlo/eu
PacTBOPEHHOTO BellleCTBa, MaCCOBOM JI0JIA ¥ MOJISIDHOU KOHL[@HTPAaLIUX BelllecTBa B
pacTBOpe, [0/IM BbIX0/a MPOAYKTa Peakliuu OT TeOPeTUYeCKU BO3MOKHOIO.

MexnpeaMeTHble CBA3U.

Peanmu3arisi  MeXXTpeJMETHBIX  CBs3ell TpU  H3ydeHUH oOImer u
HeopraHnuveckor XxuMuu B 11 Kjlacce OCyLeCTBJIIeTCSl Uepe3 KCIOJIb30BaHHe Kak
oOIIMX eCTeCTBeHHO-HAayUHbIX MOHATUM, TaK U TOHSATUMN, IPUHSTHIX B OT/Ie/TbHBIX
rpeiMeTax eCTeCTBeHHO-HayUYHOr0 [JUKJIA.

OOb1ire ecTeCTBEHHO-HayUHbIe TIOHATHS: sIBJIeHUe, Hay4YHbIN (DaKT, TUIIOTe3a,
Teopusi, 3aKOH, aHa/u3, CUHTe3, KjaccuUKalys, epuoAuUHOCTb, Hab/oeHue,
v3MepeHue, SKCIIepUMEHT, MOZieJlb, MO/le/IMpOBaHue.

du3uKa: MaTepusi, MUKPOMUP, MAaKPOMUP, aTOM, 3JIeEKTPOH, NPOTOH, HEUTPOH,
VIOH, U30TOIIbl, PaJU0aKTUBHOCTb, MOJIEKY/Ia, SHEPreTUUeCKHUH YPOBEHb, BEI[eCTBO,
Tesio, 00bEM, arperaTHoe COCTOsSIHME BeIecTBa, HAeaNbHBbIA Tra3, (Quanyeckue
BeJIMUMHBI, eZIUHULIbI U3MePeHUs, CKOPOCTb, SHePrUsi, Macca.

Buosorusi: KieTka, opraHusm, sKocuctema, buocdepa, metabosvi3m, Makpo- 1
MHUKPO3/IeMeHTbI, Oe/lKd, YKUPbI, YI/IeBOZbl, HYKJIeUHOBbIe KHUC/IOTHI, (DepMeHTHI,
TOPMOHBI, KPYTOBOPOT BeL[eCTB U [I0TOK 3HePIuu B 3KOCHUCTeMax.

['eorpadwmsi: MUHepasbl, TOPHbIE MOPO/bI, T0JIe3HbIe UCKOMAaeMble, TOILIMBO,
pecypcsl.

TexHosiorusi: XuMHUUeckasi TPOMBILIIEHHOCTb, MeTa/Ulyprusi, CTPOUTE/IbHbIe
MarepHraJsibl, CeJIbCKOXO03IMCTBEHHOEe TIPOU3BO/CTBO, IUILeBasi NPOMBILIIEHHOCTD,
(dapmareBTHYeCKas IIPOMBILLJIEHHOCTb, TIPOU3BO/ICTBO KOCMETHUYEeCKUX
IperapaToB, I[IPOW3BOACTBO KOHCTPYKLJMOHHBIX MaTepyasjioB, 3JIeKTPOHHAas
TIPOMBILLIIEHHOCTh, HAHOTEXHOJIOT U U.



I[INTAHUPYEMBIE PE3YJIBTATBEI OCBOEHHUA ITPOI'PAMMEI 110 XM
HA YI'TYBJIEHHOM YPOBHE CPEIHEI'O OBIJEI'O ObPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATDI

B cooTBeTCTBUM C CUCTEMHO-/esiTe/TbHOCTHBIM TIOAIXOZIOM B CTPYKType
JIMYHOCTHBIX pe3y/bTaTOB OCBOEHHUs MpeaMeTa «XUMHs» Ha YpPOBHE CpeJHero
obmero o0pa3oBaHUsI BbIJie/IeHbl  C/e[yIOIIe COCTaBJISIOIIMe: OCO3HaHHe
00y4JaroIMMHUCS POCCUMCKOM TPa)KJAaHCKOW WJIeHTUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSITe/TbHOCTU ¥ CaMOOTIpe/ie/IeHUI0; Ha/uurie MOTUBAIIUU K
0o0yueHHI0; TOTOBHOCTb M CIIOCOOHOCTb 0Oy4YaroIyXxcsi PYKOBOJCTBOBATHCS
NMPUHATBIMM B 0OIIjeCTBe TMpaBWIaMM M HOPMaMM TIOBeJeHUs; Haluuue
ITPAaBOCO3HAHUS, IKOJIOTMUECKOU KY/IbTYPbl; CITIOCOOHOCTb CTaBUTH 1€/ U CTPOUTD
YKW3HEeHHbIe TI/IaHBbl.

JIMYHOCTHBIE pe3yJ/ibTaTbl OCBOEHUs TMpeaMeTa «XUMHS» OTpaXkaroT
chOpMUPOBAHHOCTb OTbITA TI03HABATENBbHOW U TIPAKTUUYECKOW [1esiTeIbHOCTU
oOyuaroluxcs B rpoLjecce peanau3aluy oOpa3oBaTeibHOMN esaTeTbHOCTH.

JIMUHOCTHBIE pe3y/ibTaThl OCBOEHUs TpeaMeTa «XUMHS» OTpaXkaroT
chOpMUPOBAHHOCThL OMbITa T03HABATEJbHOM M TMPAKTUUECKOW [lesTeTbHOCTU
oOyuaroluxcs B Mpoljecce peanu3aliud obpa3oBaTesibHON AesTebHOCTH, B TOM
yKC/ie B YaCTH:

1) rpakAaHCKOT0 BOCIIUTAHUSA:

0CO3HaHUS 00YYAIOIIUMHUCS CBOMX KOHCTUTYI[MOHHBIX TpaB 1 00si3aHHOCTEH,
yBa)kKeHUs K 3aKOHY ¥ MPaBOTIOPSIAKY;

TIpe/iCTaB/IeHUsT O COLMAJbHBIX HOPMaxX M TIPaBU/IaX MEXIUYHOCTHBIX
OTHOIIIeHUI B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOMU JlesITe/TbHOCTH TP CO3AaHUN YueOHbIX
TIPOEKTOB, pellieHrH yueOHBIX U TT03HaBaTe/IbHbIX 3a/lay, BHITTOIHEHUY XUMUUYeCKUX
9KCIIeEPUMEHTOB;

CIIOCOOHOCTH TIOHWUMAaTh W TIPUHMMATh MOTHBBI, HaMepeHUs, JIOTUKY |
apryMeHThI IPYTUX TIPU aHa/n3e pa3/IMYHbIX BUJOB yueOHOM /esTeTbHOCTH;

2) IaTPHOTHYECKOT0 BOCTIMTAHUA:

I[EHHOCTHOTO OTHOIIIEHUS] K MCTOPUYECKOMY U HayuYHOMY Hac/ieJuio
OTeueCTBEHHON XUMWH;

YBa)KeHHsI K TIPOLleCCy TBOpYECTBAa B 00/aCTH TEeOpUM M TIPAKTHUUECKOTO
TIPUIO’KEeHUSI XWUMWM, OCO3HAHUSI TOTO, UTO /JaHHble HAyKU €eCTb pe3yJbTaT
JJIUTE/IbHBIX ~ HaOMroJeHul, KpOTOT/IMBBIX  SKCIIEPUMEHTATbHBIX  TTOMCKOB,
TIOCTOSIHHOT'O TPY/la YUEHbIX U MPaKTUKOB,

WHTepeca Y M03HaBaTe/IbHbIX MOTUBOB B TTOJIyYeHUU U MOC/e/IyI0lleM aHa/ln3e
rHGOpMALMH O TIepeJOBBIX JOCTW)KEeHUSIX COBPEMEeHHOM 0TeueCTBeHHON XUMUMY;



3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOT0 TIOBe/IeHuS;

CIIOCOOHOCTH OLIeHMBATh CUTYAI[HH, CBS3aHHbBIE C XUMUUYECKUMHU SIBJIEHUSIMHU,
¥ TIPUHMMATh OCO3HaHHBIE peIlleHUs], OPUEHTHUPYSICh Ha MOpaTbHO-HPAaBCTBEHHbIE
HOPMBI 1 1[eHHOCTH;

TOTOBHOCTH OILleHMBaTh CBOE TIOBe/leHHe W TOCTYIKU CBOUX TOBapUILE C
TO3UIMM HPAaBCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHHS ITOC/IECTBHM
TIOCTYTIKOB,

4) popMuUpOBaHUA KY/JIHTYPHI 3/[0POBbSI:

MOHWUMaHUsI 1[eHHOCTeH 370poBOro U 0Oe3omacHoro obpasa >KWU3HH,
HEO0OXOMMOCTH OTBETCTBEHHOI'O OTHOIIIEHHS K COOCTBEHHOMY (DHU3HUECKOMY H
TICUXUYECKOMY 3/I0POBBIO;

cobmofeHust TIpaBua  Oe3oracHoro oOpallleHusi C BelecTBaMH B OBITY,
TOBCEJHeBHOM >KW3HH, B TPY/IOBOU J1eSITe/IbHOCTH;

MOHMMAaHUSA 1[€HHOCTH TIpaBWI HHIWBUYAJbHOTO W  KOJUIEKTHBHOIO
6e3011aCHOTO MMOBeIEHHS B CUTYaIUsIX, YIPOXKAIOIIUX 37I0POBBI0 U KU3HU JTFOZIEH;

OCO3HAHUS TIOC/Te/ICTBUM M HENpHUSATHS BPEJHBIX MpPHBbIUEK (yroTpebieHUs
aJIKOT0J1s, HADKOTUKOB, KYPeHHUs]);

5) TPyAOBOro BOCIUTAHMS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTY B  yueOHO-MCC/Ie/I0BaTebCKOM
JesiTe/IbHOCTA,  OOII[eCTBEHHO  TIOJIe3HOM, TBOPUECKOM U APYTUX  BHUZAAX
JesiTe/IbHOCTH;

YCTAaHOBKM HA aKTHMBHOE ydYacTHe B peIleHWd MPaKTHYeCKHUX 3azau
collMasbHOM HarpaB/eHHOCTH (B paMKax CBOero Kjacca, IITKOJIbI);

WHTepeca K TPaKTUUeCKOMY M3y4eHUI0 Mpodeccuii pa3MuHOTo pojia, B TOM
YKc/ie Ha OCHOBe TIPUMeHeHUsI TpeIMeTHBIX 3HaHWM T10 XUMUU;

YBa)KeHUs K TPYAY, JIOSIM TPY/ia ¥ pe3y/ibTaTaM TPYI0BOU [1esTeTbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHAWBUIYaJbHOM TpPaeKTOPUHU
obpa3oBanus, Oyayieii mpodeccur W peanu3anui COOCTBEHHBIX >KM3HEHHBIX
TJIAHOB C YYETOM JIMYHOCTHBIX WHTEPeCOB, CIIOCOOHOCTeN K XUMHUU, UHTEPeCOB U
notpebHOCTe 0011eCTBa;

6) 3K0/10rMYeCKOro BOCIIUTAHHUS:

9KO0JIOTUYECKH I11e/iec000pa3Horo OTHOIIeHWs K TPUPOJie KaK HCTOUHHKY
CyIL[eCTBOBAHUSI KU3HU Ha 3eMie;

MOHMMaHUSA TJI00aTbHOTO XapakTepa SKOJIOTMYeCKHX Tpo0JieM, BIIHSHUS
9KOHOMHYECKHX ITPOI[eCCOB Ha COCTOSTHUE MPUPOZHOM U COI[HAIbHOM Cpe/ibl;

OCO3HaHUS HeOOXOAWMOCTH WCIONB30BaHUS JOCTIKEHUM XUMUU /IS
pelilieHus1 BOTIPOCOB PALIMOHAIbHOTO TIPUPO/[0TI0Ib30BaHMS;



aKTUBHOTO HEMNpUSATHS [IeMCTBUM, TIPUHOCAIIMX BpeJ, OKpy»Karoleu
TIPUPOJTHOM CpeZie, YMEeHUs] TMPOTHO3MPOBaTh HeOJ/arorpusiTHbie 3KO0J/I0THYeCcKue
TIOC/Ie/ICTBUSI TIPeIIIPUHUMAaeMbIX AelCTBUM U TIPeJ0TBpallaTh UX;

Ha/JIMuyMsi pa3BUTOT0 3KOJIOTMUECKOT0 MbIIIIeHUS], SKOJIOTMUeCKON KYJ/IbTYPBhl,
OTIbITA JesiTeIbHOCTH 9K0JIOTUUYeCKOH HaTIpaBJ/IeHHOCTH, yMeHUsI
DPYKOBO/ICTBOBaTbCSI UMU B TI03HaBaTebHOW, KOMMYHUKATUBHOW W COIL[MA/IbHOM
MpakTUKe, CMOCOOHOCTM W yMEeHUsi aKTUBHO TPOTUBOCTOSITH WZE0JI0TUU
xemodobumy;

7) eHHOCTH HAYYHOTr'0 TO3HAHMS:

MHPOBO033peHUs1, COOTBETCTBYHOIIIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
1 00111eCTBEHHO MPaKTUKU;

MOHMMaHWsl CrequdUKAd XUMUM KakK HayKd, OCO3HaHUsI eé pOIu B
cdbopMUpOBaHMY palMOHATFHOTO HAYYHOTO MBIILJIEHUs, CO3/IaHUU 1[e/I0OCTHOTO
nipe/icTaBieHnst 00 OKpy»karollleM MHUpe KaK O eJMHCTBe MPHUPObI U uesioBeKa, B
MO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTeM W pelleHUM TMpobseM coxpaHeHUs
MIPUPOIHOTO PaBHOBECHS;

yOoe)kgéHHOCTM B 0c000M  3HAUMMOCTH XUMHH [JII1  COBPEMEHHOM
L[UBU/IN3AL[UM: B €€ TYMaHUCTUUeCKOM HallpaB/IeHHOCTH U BaXKHOM POJIM B CO3/IaHUN
HOBOM 6a3bl MaTepuasbHOM KyJbTypbl, B pelleHuH Tra00anbHbIX MpobeM
YCTOMUMBOIO pa3BUTHs UeiOBeUeCTBa — ChIPbeBOM, SHePreTHUYeCKOU, MULLEeBON U
9K0JIOTHUEeCKOW 0e301acHOCTH, B Pa3BUTHUU MeAMILIUHBI, 0OecrieueHHuH YC/IOBHUM
YCTIELIHOTO TPY/a U 9K0JIOTHUYeCKH KOM(POPTHOM >KU3HU KaXKJ0Tro ujieHa 00111eCTBa;

eCTeCTBeHHO-HayYHON TIpPaMOTHOCTU: TIOHUMAaHUS CYIIHOCTU MeTO/I0B
TMO3HaHUS, UCTIO/Ib3yeMbIX B €CTeCTBEHHBIX HayKaX, CIIOCOOHOCTU HCIO/b30BaTh
ToJTyuyaeMble 3HaHUS [Jis1 aHa/li3a U 0ObSICHEeHUs SIBJIEHWM OKPY’KaroIllero Myupa u
TIPOUCXOASAIIMX B HEM M3MeHeHUH, yMeHus fiesiaTb 000CHOBaHHbIe 3aK/TFOUeHUs Ha
OCHOBe HayUHbIX ()aKTOB 1 UMEIOILMXCSI JAHHBIX C Lie/bI0 MOTyYeH sl JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH  CaMOCTOSATeNHbHO HCI0/Ib30BaTh XUMHUYECKWe 3HaHWUS /s
peliieHUs1 Ipo6JieM B peanbHBIX )KU3HEHHBIX CUTYaLUsX;

MHTepeca K T03HaHUI0, UCC/e/I0BaTe/IbCKOM esTe/TbHOCTH;

TOTOBHOCTA U  CMOCOOHOCTM K  HEMNpephiBHOMY  00pa3oBaHUIO U
camMoobpa30oBaHUIO, K AaKTMBHOMY IIOJIyU€HWIO HOBBIX 3HaHWW 110 XWMUW B
COOTBETCTBUM C )KU3HEHHBIMU TTOTPEOHOCTSIMU;

HMHTepeca K 0COOeHHOCTsIM TpyZa B pa3auuHbIX chepax mpodeccroHaTbHOM
JesITe/IbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI



MertarnpejMeTHbIe pe3y/bTaTbl OCBOEHHUS MPOTPAaMMBbI TI0 XUMHU Ha YPOBHE
cpenHero o01Iero o6pa3oBaHus BK/IFOUAOT:

3HauMMble i1 (DOPMHUPOBAHHS  MHPOBO33DEHHS  OOYyUarOIMXCS
MEXIUCIUTITMHAPHBIE (MeXKITpeIMeTHbIe) OOITleHayUHble MMOHSTHS, OTpakarolljue
1[e/IOCTHOCTh HAayUYHOM KapTUHbI MHMpa U CIelU(PHUKYy MeTO/IOB I03HaHWS,
WCTIO/Tb3YEMbBIX B €CTeCTBEHHBIX HayKaxX (MaTepus, BeI|eCTBO, JHEpTHs, sIBJIeHHe,
TIPOL[eCC, CUCTeMa, HayuHbIA (DaKT, MPUHIIUI, TUIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCJieloBaHNe, HaO0IeHre, U3MepeHre, SKCIIePUMEeHT U IpYTHe);

YHUBepCajibHble yueOHbIe [eHcTBUsA (TT03HaBaTe/bHble, KOMMYHHUKAaTHBHbIE,

peryJsiTUBHbIE), obecrieunBaroIye dhopmurpoBaHue (yHKI[MOHATbHOM
I'PaMOTHOCTH U COI[MaTbHOW KOMIMEeTeHITUM 00y4JaroInXCs;
CIIOCOOHOCTB 00yuaromuxcs MCI0JTb30BaTh OCBOEHHbIe

MeXIUCIUIUIMHAPHbIE, MUPOBO33peHUYEeCKHe 3HAHUS U YHUBEpPCaJbHble yueOHbIe
JIeCTBYS B ITO3HABaTe/IbHOU U COL[MA/IbHOM MPaKTUKe.

MeTtanpeMeTHble pe3y/abTaTbl OTpaXkalOT OBJa/ileHHe YHUBepCaJbHbIMU
yueOHBIMU  TI03HaBaTeIbHBIMHA, KOMMYHWKAaTUBHBIMU ¥  PEry/JISTUBHBIMH
JIeUCTBUSIMU.

ITo3HaBaTe/IbHbIe YHUBEPCA/IbHbIE YUeOHbIe AeHCTBUS

1) 6a3o0BbIe JIOrHUECKHE AeHCTBUA:

camMoCTosiTe/IbHO ~ (DOpMy/MpOBaTh W aKTyaJM3upoBaTh  Mpobiemy,
paccmMaTpuBaTh €€ BCeCTOPOHHE;

ornpefendaTh Leau [JesTebHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUU UX
JNOCTU)KEHUsI, COOTHOCUTD Pe3y/bTaThl AesiTe/IbHOCTH C TIOCTaB/IeHHbIMU 1]e/ISIMU;

WCI0J/Ib30BaTh TIPU OCBOEHWW 3HAHWM TIPUEMBI JIOTUYECKOTO MBIIIEHHS:
BBIZIEJIATh XapaKTepHble MPH3HAKWA MOHATUM W YCTaHaB/IMBAaTh WX B3aMMOCBS3b,
MCTI0/Tb30BaTh COOTBETCTBYIOIIME MOHITUS /Jisi 00BbsICHEHUsI OTAebHBIX (aKTOB U
SIBJIEHUY;

BbIOMpaTh OCHOBAaHUS W KpUTePUM [  KiaacCU(UKAIMM BelleCcTB U
XUMUYECKHX peakLuy;

yCTaHaB/IWBaTb [PUYMHHO-C/EACTBEHHbIE CBSA3M MeEXJYy H3y4yaeMbIMU
SIBJIEHUSIMU;

CTPOUTbH JIOTUUECKUE PpacCyKAeHusi (MHAYKTUBHbIE, JeAyKTUBHbIE, TI0
aHaJIOTWM), BBISB/ISATb 3aKOHOMEPHOCTM M MPOTHMBOPEUHss B pacCMaTpUBaeMbIX
SIBJIEHUSX, (POPMY/IMPOBATh BbIBO/bI U 3aK/TFOUEHUS;

TIPUMEHSITh B TpOLiecce MO3HAHHUsI UCMOJIb3yeMble B XMMUU CUMBOJIMUECKHEe
(3HaKOBBIE) MO/Ie/H, TIpeoOpa30BLIBAaTh MO/Ie/IbHbIe TIPeJCTaB/IeHHs — XUMUUeCKUM
3HaK (CMMBOJI) 3JIeMeHTa, XMMuYecKast (popmysia, ypaBHEHHE XMMHUUECKOW peakLuu
— TIpU pellleHrnH y4yeOHBIX MO3HaBaTe/NbHBIX U TMPAKTUUECKUX 3ajau, TPUMEHSITb



Ha3BaHHble MO/ie/IbHbIe TpeJCTaB/eHUsI /1Jisl BbIsSB/IEHUS] XapaKTepPHbIX NPU3HAKOB
M3y4yaeMbIX Bell[eCTB U XUMUYEeCKUX peaKLUi.

2) 6a3oBbIe UCC/Ie0BaTe/IbCKUe JelCTBHS:

B/a/leTb OCHOBAaMM METO/IOB HAay4YHOIO TMO3HaHHWsl BeIeCTB M XMMHUECKUX
peakiyi;

(dbopMyIMpoBaTh Lie/iv Y 33/lauM UCC/Iel0BaHusl, UCII0Ib30BaTh MOCTaB/IeHHbIE
M CaMOCTOsITe/IbHO C(OPMY/JMPOBaHHbIe BOMPOCHl B KauecTBe WMHCTPYMEHTa
MO3HAHUSI U OCHOBBI i1 (h)OPMHUPOBAHUS TMIOTE3bI 110 MPOBEPKe MPaBUIbHOCTU
BbICKA3bIBaeMbIX CY>K/I€HUM;

BJaZIeTh HaBbIKAMM CaMOCTOSITE/IbHOTO IJIAHUPOBAaHUSI W TIPOBeleHHs
yueHUYeCKUX SKCIIepUMEeHTOB, COBepIIIeHCTBOBaTh yMeHUsl Hab/roaTh 3a X0/0M
npoLecca, CaMOCTOSITe/IbHO TMPOTHO3MPOBAaTh €ro pe3y/bTaT, (OpPMYIUpPOBaTh
0000111eHHs ¥ BBIBOZIbI OTHOCUTE/ILHO JOCTOBEPHOCTH Pe3y/IbTaTOB UCC/ie/I0BaHUS,
COCTaB/IATb 000CHOBAHHBIN OTUET O IMPOJIe/IaHHOM paboTe;

npuobpeTaTh OMBIT yUYeHWYECKOW HWCCIe/loBaTeIbCKOM UM MPOEKTHOM
JesiTeTbHOCTH, TIPOSIB/IATH CIOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITE/TbHOMY
TOUCKY METO/IOB pellleHus1 TIPAaKTUYeCKWX 3ajlay, MNPUMEeHEeHUI0 pa3/IuYHbIX
METO/IOB [TO3HAHUSI.

3) pabora c uadopmanueii:

OPUEHTUPOBAThCSI B PA3/IMUHBIX HCTOYHMKax MHpopMaLuu (Hay4yHo-
TIOTTy/IsIpHAasl  iMTepaTypa XWUMHWUECKOTO COJ/lep>KaHus, CIIpaBOUYHbIe M0OCo0us,
pecypcbl VIHTepHeTa), aHa/IM3UpOBaTh MH(OPMAIUIO pa3/UuHbIX BUZI0OB U (hopm
Tipe/iCTaB/IeHus], KPUTUUECKU OLIeHHBaTh eé JIOCTOBEPHOCTb u
HEMPOTUBOPEUYUBOCTH;

dbopMyMpoBaTh 3anpoChkl ¥ MIPUMEHSITh pa3/iMuHble MeTO/bl TIPU MOWCKe U
orbope wHbOpMaMKM, HeoOXoAUMOW [/ BBITOMHEHWS ydeOHBIX 3ajau
orpe/ie/IeHHOr' O TUIIa;

nprobpeTaTh OMBIT HWCIOJIB30BaHUsS HWH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOTUM Y Pa3/IMUHbIX MTOMCKOBBIX CUCTEM;

CaMOCTOSITeJILHO ~ BbIOMpaTh  OMNTHUMalbHyl0  (OpMy  TpeZCTaB/ieHus
nHbopMaLuu (cxembl, rpadyKu, AUarpaMMbl, TaOIULIbI, PUCYHKHU U JPYTUe);

WCII0/Tb30BaTh HayUHbBIN sI3bIK B KaUeCcTBe CPe/ICTBa IMPU paboTe C XMMHUYeCKOH
vHdopMalMeli: MpUMeHsATb MeXrpeaMeTHble ((du3uyeckre W MaTeMaTHUecKue)
3HaKU U CUMBOJIBI, (POpMy/ibl, abOpeBUATypbl, HOMEHK/IATYDY;

HCI10/Ib30BATh 3HAKOBO-CHMMBOJ/IMYECKKE CpeACTBa HAlrJIAAHOCTH.

KOMMYHI/IKBTI/IBHI)IE YHHUBepPCA/IbHbIE y‘-IEﬁHI)Ie AEﬁCTBHﬂ:



3aJjaBaTh BOIMPOCHI 10 CYII[eCTBY 00CY>K/IaeMOU TeMbl B X0/ie Arasiora u/uim
JUCKYCCHH, BbICKa3bIBaTh Uled, (hOPMY/IMPOBaTh CBOU TMpei0XKeHus
OTHOCUTEJIbHO BBITIOJTHEHUS MIPE/IJIOKEHHOM 3a/lauu;

BBICTYIIaTh C TMpe3eHTaluell pe3yJ/bTaTOB I103HABAaTe/JbHOU [eATe/IbHOCTH,
TOTyUYeHHbIX CaMOCTOSITe/TbHO U/IM COBMECTHO CO CBEPCTHUKAMMU MPU BBIMIOJIHEHUU
XUMHUUECKOTO 3KCTieprMeHTa, TTPAaKTHUUeCKON paboThl TI0 MCC/IeJOBAaHUIO CBOWCTB
M3yJaeMbIX BeIllecTB, peanu3aljui yueOHOro TpoeKTa, U (OpMy/IUpOBaTh BLIBO/IBI
Mo pe3y/ibTaTaM MPOBe/IEHHbIX UCC/Ie/IOBAaHUN MYTEM COIJIACOBaHUS TO3WLIUM B
xo/ie 00CcyKaeHuss 1 0OMeHa MHEHUSIMH.

Pery/iAaTUBHBbIe YHUBepPCa/IbHbIE yUeOHbIe AeiiCTBHSA:

CaMOCTOSITeJTbHO TVIAaHUPOBAaTh U OCYIIECTB/IATh CBOIO TI03HABATE/IbHYHO
NesTe/IbHOCTh, OMpeZiesisia eé el M 3a/aud, KOHTPOJMpPOBaTh U ITI0 Mepe
HeOoOXOUMOCTH KOPPEKTUPOBaTh TIpe/jlaraeMblii  a/lfTOPUTM JIeWCTBUM TPH
BLITIOJIHEHUM YUYeOHBIX M HCCAeI0BaTe/NbCKMX 3ajad, BBIOMpaTh Haubosee
3G GEeKTUBHBIM CH0CO0 MX PpelIeHHs C yYETOM TOJYyYeHHS HOBBIX 3HAHHUH O
BeIIeCTBaX U XUMUUECKUX PeaKI[UsiX;

OCYLLECTB/ISITh CAMOKOHTDOJIb JesiITe/lbHOCTU Ha OCHOBE CaMoOaHa/lu3a M
CaMOOLIEHKH.

INMPEAMETHBIE PE3YJ/IBTATBI

[TpenMeTHBIe pe3ybTaThl OCBOEHHS MPOTPAMMBbI 110 XMUMHUM Ha yT/1y0/IéHHOM
yPOBHe Ha ypOBHe cpeJjHero o011iero obpa3oBaHusi BKIIOUAIOT crieliiduueckue fis
yuebHOTro mpeaiMeTa « XUMHs» Hay4dHble 3HAHUSI, YMEHUSI U CIOCOOBI [IeHCTBU 110
OCBOEHHIO, UHTEePIIpeTaliui 1 npeobpa30oBaHUI0 3HAHWM, BUABI [eATeTbHOCTH TI0
TOJlyUeHWI0 HOBOTO 3HAHUS W TIPUMEHEeHUI0 3HaHWM B pPa3/IMUHBIX yueOHBIX
CUTYyaLUsiX, a TAK)Ke B peasibHbIX )KU3HEHHBIX CUTYal[UsiX, CBSI3aHHBIX C XUMUell. B
rnporpaMme 10 XHMWU TpeJMeTHble pe3yJbTaTbl MpeJCTaB/JeHbl MO0 rojaMm
W3yuyeHusl.

10 K/TACC

[IpenmeTHble pe3y/nbTaTbl OCBOeHMsI Kypca «OpraHuueckasi XUMMsI»
OTpaXkaroT:

c(hOpMHUPOBAaHHOCTb TIpe/ICTaB/Je€HU: O MecTe W 3HaueHUWM OpraHu4ecKou
XUMHHM B CHCTE€ME eCTeCTBEHHBbIX HayK W e€ pojii B 00ecrieueHWH YCTOMUHMBOTO
Pa3BUTHS Ue/I0OBeUeCTBa B PellleHHWH TPo0/ieM 3KO0JIOTHUUeCKOM, SHepreTHUeCcKol 1
nuieBol 6e30MacHOCTH, B Pa3BUTUMA MeAULIMHBI, CO3Z@AHUU HOBBIX MaTepHUasioB,



HOBBIX VICTOYHUKOB SHepruu, B obecrieueHUN PaLMOHA/ILHOTO
NPYPO/IOTI0/Ib30BaHusl, B (POPMUPOBAHMU MUPOBO33peHUS] W 00Iel KyJbTYypbl
yeJ/iOBeKa, a TaK)Ke IKO0JI0THYecKru 060CHOBaHHOT'O OTHOIIIEHUS K CBOEMY 37J0POBbIO
Y IPUPOJIHOU Cpejie;

B/a/leHMe  CHUCTeMOM  XMMMUeCKUX  3HaHWW, KOTOpas  BKJIIOUaeT:
OCHOBOIIO/Iararolye MOHATHS — XMMUUeCKUW 3/IEMEHT, aToM, SiZIp0 M 3JIeKTPOHHAs
obosouka atoma, S-, p-, d-aTOMHble OpOWTa/NM, OCHOBHOE U BO30YXIEHHOE
COCTOSIHUSI aTOMa, TuOpWAW3aLKsl aTOMHBIX opOuTaseld, WOH, MOJEKYa,
Ba/IeHTHOCTb, 3/IeKTPOOTPULIATE/IbHOCTb, CTENIeHb OKUC/IeHUSl, XUMUUYEeCKasl CBA3b,
MOJIb, MOJISIpHasi Macca, MOJISIpHbIA 00BEM, yIiepo/iHbINA CKesieT, QyHKLMOHa/IbHAs
rpymnna, pajuKana, CTPYKTypHble ¢GopMysbl (pa3BépHYThle, COKpallEHHbIE,
CKeJleTHble), WM30Mepusi CTPYKTypHas U TPOCTPaHCTBeHHasi (reomeTpryeckKasi,
OINTHMYecKasi), W30Mepbl, TOMOJIOTUYECKUN PpSZl, TOMOJIOTH, YTJI€BOJOPO/bI,
KWUC/IOPO/i- U a30TCOZleprKalljie OpraHhvyeckue CoeJUHeHUs, MOHOMep, MOMMep,
CTPYKTYpHOe 3BeHO, BBICOKOMOJIEKYJ/ISIDHbIe COeJUHEeHUs; TEeOPUM, 3aKOHBI
(nepropnueckuit 3akoH [I. . MeHpjeneeBa, Teopusi CTPOEHUsS] OpPraHUYeCKUX
BewecTB A. M. ByTniepoBa, 3aKOH COXpaHeHHs1 MacChl BELeCTB, 3aKOH COXPaHeHUsI
W TIpeBpallleHus] SHepruM INpd XUMHUYECKMX peaklusX), 3aKOHOMEePHOCTH,
CUMBOJIMYECKUM SI3bIK XMMWM, MUPOBO33pDeHUeCKre 3HaHWs, JieXXall[ie B OCHOBe
MOHWMaHKsI IPUYMHHOCTH U CUCTEMHOCTU XUMUUECKUX SIBJIEHWH; MPe/ICTaB/IeHuUs O
MexaHHW3MaX XUMHUUeCKHUX peaklyid, TepMOJAVUHAMUYECKUX U KUHEeTUYeCKUX
3aKOHOMEPHOCTSX UX NPOTeKaHMsl, 0 B3aMMHOM B/IMSTHUM aTOMOB U IPYIII aTOMOB B
MoJieKyJiax (MHAYKTUBHBIA U Me30MepHbIM 3(PdekTbl, opueHTanTel 1 u Il pona);
dakToNOrMUeCKre CBeJleHUsI O CBOMCTBAaX, COCTaBe, TOaydeHUd U 6Ge3omacHOM
MCTIO/b30BaHUM Ba)KHEMILIMX OpPraHWYecKUX BellecTB B ObITY U MPaKTUUeCKOM
JiesiTe/TIbHOCTU UesioBeKa, 00IIMX HayUHbIX TPUHLUIIAX XMMUUECKOT0 IPOU3BO/CTBA
(Ha mprMepe MPOKM3BO/ICTBA MeTaHO/a, IepepaboTKu HePTH);

c(OpMUPOBAHHOCTb YMEHMI1: BBISB/SATh XapaKTepHble TMPU3HAKU TMOHSATHUH,
yCTaHaB/IMBaTh UX B3aMMOCBSI3b, MCIO/b30BaTh COOTBETCTBYIOLME TMOHSTUS TPU
OIMCaHUM COCTaBa, CTPOEHHSI U CBOWCTB OpPraHUYeCKUX COeUHEeHU;

c(hOpMUPOBaHHOCTb YMEHUIA:

WCT0/Tb30BaTh XUMUUECKYH0 CHMBOJIUKY [IJIsl COCTaB/I€HUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALLEHHBIX U CKeJIeTHbIX) (POPMY/1 OpraHUuyecKux
BeLeCTB;

COCTaB/ISITh YPaBHeHUsI XUMUUYECKHX Peakl[uil U pacKpbIBaTh WX CYILIHOCTb:
OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ peakUuid  TOCPeACTBOM  COCTaBJIeHUS
5JIEKTPOHHOTO 0ajiaHca 3TUX peakluid, peakluii HOHHOrO oOOMeHa MyTéM
COCTaBJ/IeHUS UX MOJHBIX U COKPALLEHHBIX UOHHBIX YPaBHEHUI;



W3roTaB/IMBaTh MOJEIN MOJIEKY/T OPraHUYeCKUX BeIecTB JJIs1 WUTKOCTpaLyn
VX XUMHUYECKOr0 YU POCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMUPOBaHHOCTb YMEHHWM: YCTaHAB/IMBaTh IMPUHA/JIEKHOCTh HW3YUEHHBIX
OpraHMYeCcKuX BeIecTB MO KX COCTaBy W CTPOEHUIO K OIpe/e/éHHOMY
K/IacCy/Tpynmne COeJWHEeHWM, [JaBaTb WM Ha3BaHUA [0 CUCTEMaTUUeCKOU
HoMmeHknaType (IUPAC) u npuBOAWUTH TpHBUA/IbHblE Ha3BaHWS /i OTAeE/IbHBIX
TIpe/iCTaBUTe/Ied OPraHMYeCcKUX BelecTB (STW/IEH, alleTWIeH, TOMYyOs, TJIMLEePUH,
STWIEHIJIUKOJ/Ib, (eHOJI, (opmasbleru/i, aleTaablerufi, aleToH, MypaBbHUHas
KUCJIOTa, YKCYCHAas KMC/I0Ta, CTeapUHOBAsA, 0JIEMHOBAs!, MTaTbMUTUHOBAsI KUCJIOTHI,
TJIMLYH, ajlaHuH, MajbTo3a, ()pyKTO3a, aHWIWH, AUBWUHW/, U30MPEH, XJIOPOIIPEH,
CTUPOI U [IpyTrue);

Cc(OPMUPOBAaHHOCTb yMEHUSl ONpeJesiTb BHUJ XUMHUYECKOM CBA3U B
OpraHWYeCKUX COeAVHEHHAX (KOBa/leHTHas Y WOHHAas CBsi3b, O- W TI-CBS3b,
BO/IOPO/IHAsI CBSI3b);

Cc()OPMUPOBAHHOCTb yMEHUSI TPUMEHSATHb TMOJIO)KEHHUSI TEOPUU CTPOEHHUs
opraHuueckvx BeiectB A. M. BytiepoBa /151 00bsiCHeHHUSI 3aBUCUMOCTH CBOMCTB
BelLleCTB OT UX COCTaBa U CTPOEHUS;

c(hOpMUPOBaHHOCTh YMEHUI XapaKTepPU30BaTh COCTaB, CTPOeHUe, (Pr3UUecKue
U XUMHYECKHMe CBOMCTBA THUIIMYHBIX TIpeJCTaBUTe/led pa3/IMYHbIX K/1acCOB
OpraHMYeCcKUX BeIeCTB: aJKaHOB, [IUK/I0a/IKAHOB, aJIKEHOB, alKaJueHOB, aJIKUHOB,
apoOMaTUUeCKUX YTJIeBOAOPO/OB, CIUPTOB, ajbAervzioB, KeTOHOB, KapOOHOBBIX
KUCJIOT, TIPOCTBIX M CJIOKHBIX 3(HPOB, >KMPOB, HUTPOCOEAVUHEHUM W aMUHOB,
aMUHOKUCJIOT,  OenkoB,  yrieBofioB  (MOHO-, [W- MW  TI0JIMCAaXapuzoB),
W/UTIOCTPUPOBaTh ~ FEHETMYEeCKYK)  CBSI3b  MEXAY HHAMU  YpaBHEHUSIMH
COOTBETCTBYIOIIIMX XWMHUUECKHMX PpeaklUWd C WCMH0JIb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OPMUPOBAHHOCTb yMEHMSI TIOATBEP)KJATh Ha KOHKDPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PeaKI[MOHHOW CTIOCOOHOCTH OpraHUueCcKruX CoeJuHeHUM OT
KPaTHOCTU U TUIMA KOBAJIEHTHOU CBSI3U (0- U T-CBSI3U1), B3aUMHOT'O BJIMSIHUSI aTOMOB
Y TPYIIIl aTOMOB B MOJIEKYJIax;

c(hOpMUPOBaHHOCTh YMEHHUS XapaKTepPU30BaTb UCTOUHUKH YTJIEBOJOPOJHOIO
CbIpbst (He(Th, IPUPOAHBIH T'a3, YIo/ib), CIOCOOLI ero rnepepaboTKU U TIPaKTUYecKoe
TIpUMeHeHre TIPOAYKTOB TiepepaboTKy;

c(hOpMUPOBAHHOCThL BJIaZIEHUs] CUCTEMOM 3HAHWW O eCTeCTBeHHO-HayUHbIX
MeTo/laX TMO3HaHUsI — HabJIt0/JeHuH, M3MepeHUU, MO/IeTMPOBAHUHU, SKCIIepUMeHTe
(peabHOM U MBIC/IEHHOM) U YMEHUS TIPUMEHSTh 3TH 3HaHUS;

chOpMUPOBAHHOCTh YMeHUsI IPUMEHSITh OCHOBHbIE OTlepal[iy MbIC/IUTe/TbHOU
JesiTe/IbHOCTU — aHaiu3 WM CUHTe3, CpaBHeHHe, 0000IeHHe, CHCTeMaTH3al[uio,



BbIsIBJIEHVE MIPUUYMHHO-CJIe[ICTBEHHBIX CBsI3€i — [/l U3yueHusi CBOMCTB BeleCTB U
XMMMWYECKUX PeaKl1u;

c(hOpMHUPOBAaHHOCTb YMEHMM: BbISB/ISTh B3aMOCBSI3b XUMUUECKUX 3HAHUU C
MOHATUSMUA U TIPe/CTaB/eHUsIMU APYTUX eCTeCTBeHHO-HAy4YHbIX MPeAMETOB [l
bomee 0CO3HAHHOTO TIOHWMAaHUS CYIIHOCTH MaTepHa/JbHOTO e[WHCTBA MHPa,
WCTI0/Tb30BaTh CUCTEMHble 3HaHHWS 0 OPraHUUeCKOW XUMUHW [jisi OOBSICHEHUs U
MIPOTrHO3MPOBAHMS SIBJIEHWH, UMEIOLMX eCTeCTBEHHO-HAyYHYIO [IPUPOAY;

c(OpMUPOBAHHOCTb YMEHHWI: IPOBOJAUTH PACYETHI [10 XUMUYECKUM (POpMYy/Iam
Y ypaBHEHUSIM XWMUUECKUX peakiuil C UCMO/b30BaHWeM (H3UUeCKUX BeTU4UH
(Macca, 06bEM ra3oB, KOJMYECTBO BeIlleCTBA), XapaKTepPU3YIOIMX BelecTBa C
KO/TMYEeCTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKJEHUI0 XWMHUUYECKOW (OPMYJIbI
Bell[eCTBa M0 W3BECTHBIM MAaCCOBBIM J0/ISIM XMMUUECKUX 3JIEMEHTOB, MMPOAYKTaM
CropaHusl, TVIOTHOCTH ra3000pa3HbIX BeIIeCTB;

chOpMUPOBAHHOCTh YMEHU: MPOrHO3UPOBaTh, aHAJIM3MPOBAaTh U OL|EHUBATh
C TO3WIMHA  JSKOJOTMYecKoW  6e30MacHOCTH  TIOC/TeACTBUS  ObLITOBOM U
TIPOU3BO/ICTBEHHOM [IesiTe/IbHOCTH UesioBeKa, CBS3aHHOU C TiepepaboTKOM BellecTs,
WCTI0/Th30BaTh MMOTyYeHHbIe 3HAHUS /IJIsi IPUHSATHS TPAMOTHBIX pellleHul 1mpobem
B CUTyaLUsIX, CBSI3aHHbIX C XUMUEWH;

c(OPMUPOBAHHOCTb yYMEHHWM: CaMOCTOSATE/IbHO IJIAHUPOBaThb W MPOBOJUTH
XUMUYECKUH SKCIepUMeHT (TIoJlydeHre M H3yueHHe CBOWCTB OpraHUYecKHUx
Bell[eCTB, KauyeCTBEHHble peaKlUU YraeBOAOPO/OB Ppa3/UUHbIX KJ/IacCOB W
KUCJIOPOACO/IepXKallliX OpPraHUueCKUX BeleCTB, pelleHue >SKCIepUMeHTaTbHbIX
3ajjau 10 pacrio3HaBaHUIO OpraHWYecKuX BellecTB) C CoO/IOZeHreM TMpaBUl
6e3omacHoro ofpailieHysi C BelllecTBaMM M JiabopaTopHbIM 000py/j0BaHKEM,
dbopMmynupoBaTh 1ieflb WCCAEe[OBAaHUS, TIPEe/CTaB/sATb B pa3idyHON (dopme
pe3yJibTaThbl SKCIIePUMEHTA, aHA/IM3UPOBATh U OLIEHUBAaTh UX [JOCTOBEPHOCTH;

c(hOpMUPOBaHHOCTb YMEHUIA:

cobsrofaTh TIpaBUIa SKOJOTUYECKH 1[eieco000pa3HOoro moBefieHusi B ObITY U
TPY/JOBOU [esiTeTbHOCTU B LIe/IsIX COXPaHEeHUs] CBOEro 3/10POBbs, OKpY>Karollei
TIPUPOJHOW CpeZibl Y JOCTH)KEHUs e6é YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTb OMAaCHOCTb TOKCHMYECKOrO [eWCTBHUS Ha >XUBbIE OpPraHU3MbI
orpe/ieqIéHHbIX OPraHUYeCcKUX BellleCTB, MOHMMast CMbIC rokasatens [T1K;

aHa/IM3UPOBaTh 1je/ieco00pa3HOCTb TIPUMEHeHHUsI OPTaHWYeCcKHUX BeIeCTB B
TIPOMBILLIZIEHHOCTH U B OBITY C TOUKU 3peHHsI COOTHOIIIEHUS] PUCK-TI0/Tb3a;

c(OPMUPOBAaHHOCTb YMEHUWM: OCYILECTB/ATh LieJeHarnpaB/eHHbIM TOMCK
XUMUYeCKoW MH(POPMAaLIMK B Pa3/IMYHbIX UCTOYHMKAX (HayuHast U yueOHO-Hay4Hast
uTeparypa, Cpe/icTBa MacCoBOM MH(opMaly, IHTepHeT U Apyrue), KpUTUUeCKu
aHa/IM3UPOBaTh XMMHUUECKYI0 HH(pOpMallio, TiepepabaThiBaTh €€ 1 UCTIOb30BaTh B
COOTBETCTBUM C TIOCTaB/IeHHOW yueOHOM 3a/jaueil.



11 KITACC

[TpenmMeTHbIe pe3y/ibTaThl OCBOeHUss Kypca «OOias ¥ HeopraHuueckas
XUMUSI» OTpaXkatoT:

c(hOpMUPOBaHHOCTb TP/ CTaB/JIeHU: O MaTepuaJbHOM eJUHCTBE MUPA,
3aKOHOMEPHOCTSIX W T103HABaeMOCTH SIBJIeHUM TPUPOJbl, O MecTe W 3HaueHUH
XUMHUU B CHCTeMe eCTeCTBeHHBbIX HayK W eé po/jiu B obecrieueHWH YCTOWMUHMBOTO
pa3BUTHUS], B pellleHud Mpo0/ieM 3KOJOrMYecKoM, JHepreTUUecKOr W TIHUIIIeBOU
6e301acHOCTH, B Pa3BUTHH MeJUWIMHBI, CO3ZIaHMM HOBBIX MaTepUasioB, HOBBIX
WCTOYHWKOB SHEPruH, B oOecrieueHWH paljoHa/bHOTO MPHUPOZOII0/Ib30BaHUs, B
dbopMUpOBaHMKM MHPOBO33peHHsI W 00lell Ky/JbTypbl UesioBeKa, a Takxke
9KOJIOTMUYeCKM 000CHOBAaHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBbIO W TIPUPOJHOU
cpeze;

BJaZieHWe  CUCTeMOW  XUMHWYEeCKHMX  3HaHWM, KOTopasi  BKJ/IOYaerT:
OCHOBOIIOJIararolye MoHsATHs — XUMUUeCKHUM 37IeMeHT, aTOM, SiIPO aTOMa, U30TOIbl,
3/IeKTpOHHasi 006osouka aroma, S-, p-, d-aToMHbIe OpOWTanM, OCHOBHOE W
BO30Y)KZIEHHOE COCTOSIHMSI aTOMa, TUOpuAu3al[dsi aTOMHBIX OpOuTaseld, WOH,
MOJIeKYyJla, BaJIeHTHOCTb, 3JIeKTPOOTPHULIATeTbHOCTh, CTeleHb OKHUC/IeHUs,
XUMUYecKass CBsi3b (KOBaJIeHTHas, WOHHas, MeTa/yidueckas, BOAOPOJHas),
KpUCTa//TMUeCKasi pelliéTka, XWMHUYeckas peakiusi, pacTBOp, 3JIEKTPOJIUTHI,
HEe3/IeKTPOJIUThI, 3JIEKTPOJUTHYECKasi [UCCOLMAaLUsl, CTeleHb JAUCCOLMAlvH,
BOZIOPO/IHbIN TOKa3aTejib, OKUC/IUTE/b, BOCCTAHOBUTE/Nb, TeIaoBOM 3G deKT
XUMUYECKOM peakliuM, CKOPOCTb XUMUUECKOU peakliy, XMMUUeCKOe PaBHOBECHE;
TEOPUM W 3aKOHBI (Teopusi 3JIeKTPOJIMTUUECKOM AMCCOLMAlUM, MepuonuecKui
3akoH [.M1. MeH/iesieeBa, 3aKOH COXpaHeHHs MaCChl Bell|eCTB, 3aKOH COXPaHeHUs U
TIpeBpallleHys] SHEPTrUy MPU XUMHUUEeCKUX PeaklysiX, 3aKOH MOCTOSTHCTBA COCTaBa
Bell[eCTB, 3aKOH [eWCTBYIOLIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUHN $3bIK
XUMUWH, MUPOBO33peHUeCKHe 3HaHUS, JieXKall[ie B OCHOBe ITOHUMAaHUsI TIPUYMHHOCTH
Y CUCTeMHOCTU XMMUUECKHX SIBJIEHUM; COBPEMEHHbIe TPe/CTaB/AeHHs O CTPOEHUU
Bell[eCTBAa Ha aTOMHOM, WOHHO-MOJIEKY/ISIDHOM M Ha/IMOJIEKYJ/IIPHOM YDOBHSIX;
Tpe/ICTaB/IeHdss 0 MeXaHU3Max XWMUUeCKUX peaklyd, TePMOJWHaMHUYeCKUX |
KUHETUUeCKUX 3aKOHOMEPHOCTSIX WX TMPOTeKaHWs, O XUMHUUYECKOM DaBHOBECHH,
pacTBOpax M [UCIEpPCHBIX CHUCTeMax; (PAaKTOJOrhYeCcKue CBeleHUsI O CBOMCTBAX,
cocTaBe, TI0/lydeHrr U 6e30MacHOM MCTIOh30BaHUM BaXKHEUIIINX HEOPTaHUYeCKUX
BeIleCTB B OBITY M TpaKTUUeCKOW JAesTeJbHOCTA uesoBeKa, OOIMX HayuyHBIX
TIPUHITUIIAX XUMHUYeCKOT0 TIPOU3BO/ICTBA;

chOpMUPOBAHHOCTh YMEHWI: BBISIB/ISATh XapaKTepHble TIPU3HAKU TOHSITUM,
yCTaHaB/IMBaTh UX B3aUMOCBSI3b, UCII0/b30BaTh COOTBETCTBYIOIIUE TOHSTUSL TIPU
OMKUCAHUU HeOPraHUUeCKUX BellleCTB U WX MpeBpalleHul;



chOpMUPOBAHHOCTh YMEHUsI UCMO/b30BaTb XUMUYECKYI0 CHUMBOJIMKY [Jist
coctaBieHuss GOpPMy/a  Bel[eCTB U  YpaBHEHUM XWMUUECKUX  PpeakLui,
cuctematnyeckyro HoMeHKatypy (IUPAC) u TpuBHaibHble Ha3BaHUS OT/E/IbHBIX
BelLleCTB;

chOpMUPOBAHHOCTh YMEHUs OMpe/ie/IsiTh BaJIeHTHOCTh U CTelleHb OKUC/IeHHS
XMMUUECKUX 3JIEMEHTOB B COeJVUHEHUSX, BUJ, XMMHUUYECKOM CBA3U (KOBaJleHTHas,
VOHHAasl, MeTa//Inyeckasl, BOAOPOJHAasA), TUI KPUCTA/UIAMYECKOM PEeLIETKU
KOHKDETHOT'O BellleCTBa;

cchopMHUPOBAHHOCTh YMeHUSI OOBSCHATH 3aBUCUMOCTh CBOMCTB BEIECTB OT
BUJla XWUMHUYECKOW CBSI3M W THUMA KPUCTA//TMYECKOM PeIéTKH, OOMEeHHBbId H
JIOHOPHO-aKILeNTOPHBIN MeXaHK3Mbl 00pa30BaHUsI KOBaJIEHTHOM CBSI3U;

c(OpMUPOBaHHOCTh YMEHHWH: K/1aCCU(PHULIMPOBaTh: HEOPraHUUeCKKe BellleCcTBa
0 UX COCTaBy, XUMUUECKHE PeaKL1K IO Pa3/IMYHbIM NPU3HaKaM (UMCITy U COCTaBy
pearvpyromnmx BellecTB, Tera0BOMYy 3((eKTy peakiyy, W3MEHEHUIO CTereHeu
OKMCJ/IEHUSI 3/IeMeHTOB, O0OpaTMMOCTH, YuyaCTHIO Karajau3aTopa W [Ipyrue);
CAMOCTOSITE/ILHO BBIOMpaTh OCHOBAHWUS W KpUTepUU [/Is  KaacCUUKaIL[UU
M3yuaeMbIX BelleCTB U XUMUUYECKUX peaKLuy;

c(hOpMUPOBAHHOCTh YMEHUS paCKpbIBaTb CMbIC/I EPUOAMYECKOT0 3aKoHa /1.
V. MeHienieeBa U IeMOHCTPHPOBATh €r0 CUCTeMaTU3HPYIOLY0, 0OBSICHUTETbHYHO
Y IPOTHOCTUYECKYI0 (PYHKLMY;

chOpMUPOBAHHOCTh yMEHUM: XapaKTepu30BaTb 37IeKTPOHHOE CTPOeHUe
aTOMOB Y MOHOB XUMHWUECKHWX 3JIeMEHTOB I[1epBOrO—4YeTBEPTOrO I1epUo/0B
[Tepuoguueckori  cuctembl  [I.MI.  MeHjeneeBa,  HWCIOAb3YS  TOHATUS
«3HepreTUyeCcKre ypOBHWU», «3HEpPreTUUecKue IMOAYPOBHW», «S-, P-, d-aTOMHbIe
opbuTtanm», «OCHOBHOe U BO30YKAEHHOE 3HEpPreTHYeCcKHe COCTOSHUS aToOMay;
OOBSICHSITH 3aKOHOMEPHOCTU U3MeHEeHHs] CBOMCTB XUMUUYECKHX 3JIEMEHTOB M X
coefvHeHWW M0 mnepuojgaM U rpynnam Ilepuoguueckor cuctemer [. U.
MeHienieeBa, BajleHTHble BO3MOXHOCTH aTOMOB 3/1eMEHTOB Ha OCHOBEe CTPOeHUS UX
3JIEKTPOHHBIX 000/I0U€eK;

chopMUPOBAaHHOCTb ~YMEHHWM: XapaKTepu3oBaThb (OMMChIBaTh)  0OIIMe
XUMUYECKMe  CBOMCTBA  BEIeCTB  pas3/IMUHbIX  K/IAacCOB,  MOATBEP)KJAThb
CyLL[eCTBOBaHHME Te€HEeTUYECKOM CBSI3M MEXAYy HeOpraHW4YeCKMMHU BelleCTBaAMH C
TIOMOILIbIO0 YPaBHEHUM COOTBETCTBYIOIINX XMMUUECKUX PeakLvi;

chOpMUPOBAHHOCTb ~yMEHUSI  pacKpbIBaTb CYIIHOCTb: OKHUC/IUTETbHO-
BOCCTAaHOBUTE/IbHBIX peaKlLii MOCpeJCTBOM COCTaBJIeHUs 3/IeKTPOHHOTO OasaHca
3TUX peakluii; peakUWil HWOHHOTO OOMeHa IyTéM COCTaBJIeHUS WX TOJHBIX U
COKpAIlIEHHbIX ~ WOHHBIX  ypaBHEHWW;  peaklMM  TUApPO/v3a;  peakiuiu
KOoMTIIeKcoobpa3oBaHusi (Ha TIpUMepe THAPOKCOKOMIIEKCOB I[UHKA U a/IFOMUHYSA);



chOpMHUPOBAaHHOCTb YMeHHUSI OOBSACHATH 3aKOHOMEDHOCTH TIPOTeKaHHs
XUMUYECKHX peaklUi C YU6TOM UX SHepreTUYeCcKrUxX XapaKTePUCTUK, XapaKTep
V3MEeHeHUs] CKOPOCTM XHWMMUYEeCKOM peakl[id B 3aBUCUMOCTH OT pa3/IMuHbIX
(aKTOpOB, a TaK)Ke XapaKTep CMEILeHUs] XUMAUeCKOT0 PaBHOBECHS MO/l BIUSTHAEM
BHEIIHUX BO3JercTBUM (npuHuun Jle IllaTense);

chOpMUPOBAHHOCTb yMEHUSI XapaKTepu30BaTb XWMHUUYECKHWe peakluH,
JieXalllie B OCHOBE MPOMBIIJIEHHOTO TMOJyYeHHss CEePHOWM KHC/IOThl, aMMHaKa,
o0Iie HayuHble TIPUHLIAIIBI XUMHYECKMX TIPOM3BOJZICTB; 11e/1eC000pa3HOCTh
TIpYMeHeHHsI HeOPraHUYeCKHX BelleCTB B ITPOMBIIIJIEHHOCTH U B OBITY C TOUKH
3peHus1 COOTHOLLIEHUS] PUCK-TI0J1b3a;

c(hOpMUPOBAaHHOCTb BJIaJleHHUs] CHUCTEMOW 3HaHWKW O MeToJax Hay4yHOro
MO3HaHUSl SIBJIEHWM TIpUpPOJbl — HaO/oZieHne, W3MepeHUe, MO/ e/MpOBaHuUe,
5KCIepruMeHT (peasibHbIM ¥ MBIC/IEHHBIN ), UCTI0/Ib3YEMbIX B eCTeCTBEHHbIX HayKax,
yMeHUs1 MIPUMEHATh 3TU 3HaHUS TIPU KCIIePUMEHTaIbHOM MCC/IeI0BaHUN BeLeCTB
U 71 OOBSICHeHUS XWUMMUECKUX SIBJIeHHWW, WMEIOIUX MeCTO B TIpUPO/e,
TPaKTUUeCKOM JiesiTe/TbHOCTH Ye/IOBeKa U B OBCEJHEBHOU >KU3HU;

chOpMUPOBAHHOCTh YMEHHS BbISIBJISAITh B3aUMOCBSI3b XMMUYECKUX 3HaHWM C
TOHATUSIMA U TPeJCTaB/Ie€HUSIMUA [IPYTUX €CTeCTBEHHO-HAyUHbIX MpPeJMEeTOB [JIsi
6osiee 0CO3HAHHOTO TOHMMaHUsI MaTepyabHOrO eZIMHCTBA MUPa;

Cc(hOpMUPOBAaHHOCTb yMEHHUS TIPOBOJUTH PaCUY€Thl: C UCIOJIb30BAHUEM
TIOHATUM «MacCoBasi [JOJIsl BeIleCTBa B PACTBOPe» U «MOJISIDHAsA KOHLIEHTPALUS»;
Macchl BelljeCcTBa Wi 00bEMa ras3a 1o U3BeCTHOMY KOJMUeCTBY BellleCTBa, Macce
U 06bEMY OZIHOTO M3 YUaCTBYIOIIMX B peaki[Mu BellleCTB; TerioBoro 3¢gdekra
peaklyy; 3HaueHusl BOJOPOJHOrO IOKa3aTessli paCTBOPOB KWUCJIOT U LIe/loued C
W3BECTHOM CTEIeHbI0 AMCCOLMAlMM; Macchbl (00bEMa, KO/IMUeCTBa BeIIeCTBa)
MPOJIyKTa peakluy, eC/id OJHO U3 MCXOJHBIX BelecTB JaHO B BH/le pacTBoOpa C
orpe/ie/IEHHOM MaCCOBOM [10/ield PaCTBOPEHHOI'O BeIleCTBa WM JaHO B M30bITKe
(MMeeT TIpUMeCH); I0JTA BbIXO/IA TTPOJYKTa peaki[ii; 00bEMHBIX OTHOIIIEHHWH ra30B,;

chOpMUPOBAHHOCTh yYMEHMM: CaMOCTOSITe/IbHO TIJIAHUPOBAaTh U TMPOBOAUTH
XUMUYECKU  9KCrepuMeHT  (TIpoBefieHMe — peaki[iidi  MOHHOTO  oOMeHa,
MO/TBEPKJeHMEe KaueCTBEHHOr0 COCTaBa HEOPraHWYeCKHX BelLeCTB, OMNpe/eeHre
Ccpeibl PacTBOPOB BeIeCTB C TMOMOLIbK) WHAWKATOPOB, W3YyueHWe BIIUSTHUS
pa3MuHblX  ()aKTOPOB Ha CKOPOCTb XUMHWYECKOM peakldd, pelleHue
SKCMEePUMEHTA/IbHBIX 3a/ad 1o TeMaM «MeTtaiel» U «Hemertamie») cC
cobnroieHreM TipaBu/ 6e30macHOro oOpailjeHusi ¢ BellleCTBaMU M J1ab0paTOPHBIM
obopyaoBaHueM, (OpMYJTUPOBATH 1{eJib UCC/IeI0BaHMs, TIPeICTaB/ISITh B Pa3/IMUHON
dopme pe3ysbTaTbl  JKCIEpUMEHTa, aHaJAU3UMpOBaTh W  OLIEHWBAaThb  UX
JIOCTOBEPHOCTE;



cchopMHUPOBAHHOCTb YMeHHI: COO/MI0aTh TIPaBU/Ia TI0/Ib30BaHUSI XUMUUECKOM
nmocyjoi u mabopatopHbIM 000pyZOBaHHEM, oOpamieHuss C BelecTBaMU B
COOTBETCTBUM C WHCTPYKIMSIMH TI0 BBITIOJHEHHIO 1ab0pPaTOPHBIX XUMHUECKHX
OTIbITOB, JKOJIOTUYECKH 1[eieco00pa3Horo IoBeZieHUss B OBITY W TPY/I0BOM
JleATeJIbHOCTU B LIeJIIX COXPaHEHUs] CBOETO 3/I0POBbS, OKPY’Karolleld NPUPOJHOU
cpeibl W [JOCTWXKEHHsS e€ yCTOMYMBOIO pa3BUTUS, OCO3HABaTh OIMACHOCTH
TOKCUUECKOTO JIeiCTBUSI Ha >KMBble OPraHU3Mbl OMNpe/le/IEHHbIX HeOpraHu4ecKrux
Bell|eCTB, MOHMMas cMbIc/ okasarens [IK;

chOpMUPOBAHHOCTh YMEHUM: OCYILeCTB/ATh Lie/leHarnpaB/ieHHbI TOUCK
XUMHUUeCKol nHbopMal[iu B Pa3/IMUHBIX UCTOYHHUKaX (HayuHasi U yueOHO-HayuyHast
JuTepaTypa, CpeicTBa MacCoBoM MHMopMalmu, UHTepHeT U ipyrue), KpUTUUECKU
aHa/IM3UPOBATh XUMHUUECKYI0 MH(OPMaLUio, repepabaThiBaTh €€ 1 UCI0/Ib30BaTh B
COOTBETCTBUH C TIOCTaB/IeHHOW yueOHOM 3a/jaueil.



TEMATHNYECKOE IVNTAHNPOBAHUE
10 K/TACC

Ne

HaumeHoBaHMe pa3je/ioB U TeM

KosmmyecTBo uacoB

KonTpo/ibHbie

IIpakTHUyeckue

O/neKTpoHHbIe (M(POBHIe)

n/n NporpamMMsbI Bcero oOpa3oBaTe/bHbIE PeCypPChI
padoThI paboThI
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHNYeCKOU XUMHUH
[TpegmeT opraHnuyeckou xumuu. Teopus
1.1 CTPOEHMsI OPraHu4YeCKUX COeJUHEHUU A. 8 https://m.edsoo.ru/P7N2V304M
M. bytneposa
Wtoro no pa3peny 8
Pa3zpen 2. YrieBoaopo/bl
[IpenenbHbIe yrieBoA0pOAbl — aKaHbl,
2.1 ped Y AOPOA 5 https://m.edsoo.ru/R7J0I12D2K
LIMKJI0a/IKaHbl
HenpepenbHbie yrieBogopObl: alKeHbl,
2.2 ped Y AOPOA 14 1 https://m.edsoo.ru/T3MIR5L7Q
asIKa/JjueHsbl, aJIKUHbI
2.3 ApomaTryeckue yrjieBoZ0po/ bl (apeHbl) 8 https://m.edsoo.ru/O8M5COD7R
[IpupoHbIe UICTOYHUKHU YTJIEBOJOPOJOB U
2.4 PHPOA y ROPOA 4 https://m.edsoo.ru/O5F9X4H3N
uX repepaboTKa
2.5 ["anoreHnporsBoHbIe YI1eBOLOPOL0B 4 1 https://m.edsoo0.ru/C8X9Q7P7R
Wtoro no pa3peny 35
Paspgen 3. Kuciopopacoaep:xaijue opraHiuyecKue coeJUHeHUs
3.1 CnupTel. PeHON 11 1 https://m.edsoo.ru/DIE8C8B6J
KapOoHunbHble cCoeJUHEHUSI: aTbAerubl
3.2 1 KeTOHbI. KapOOHOBbIE KUCI/IOTHI. 21 1 https://m.edsoo.ru/FOH8K7A2K

CnoxxHele 3¢upbl. JKUpHI



https://m.edsoo.ru/F9H8K7A2K
https://m.edsoo.ru/D9E8C8B6J
https://m.edsoo.ru/C8X9Q7P7R
https://m.edsoo.ru/O5F9X4H3N
https://m.edsoo.ru/O8M5C0D7R
https://m.edsoo.ru/T3M9R5L7Q
https://m.edsoo.ru/R7J0I2D2K
https://m.edsoo.ru/P7N2V3O4M

3.3 YTJ1eBObI 9 https://m.edsoo.ru/D5R3M3L.9A
Wtoro no pa3peny 41
Pa3pgen 4. AsoTcoaepikaiiye opraHuyeckue coejMHeHUs

4.1 AmyHbI. AMUHOKHKCJIOTBI. besku 12 https://m.edsoo.rt/E7Q8X8U4S
Wtoro no paspeny 12
Pa3zpen 5. BbicCOKOMOJ/IEKY/IAPHBIE COeAMHEeHUS

5.1 BbicokoMosieKkyisipHbIe CoeJUHeHUs 6 https://m.edsoo.ru/J6E3P2V3Q
Wtoro no paszeny 6
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME



https://m.edsoo.ru/J6E3P2V3Q
https://m.edsoo.ru/E7Q8X8U4S
https://m.edsoo.ru/D5R3M3L9A

11 K/TACC

HaumeHoBaHue pa3je/ioB U TeM

KosmmuecTBo uacoB

dnekTpoHHbIe (1{udpoBbIe)

Ne n/m KontponbHbie | [IpakTHueckue
NporpamMMsbI Bcero o0pa3oBaTe/IbHbIE PecypChl
padoThI paboThI
Paspen 1. Teopernueckue 0CHOBbLI XUMHM
Ctpoenue atoMa. [Teproanueckuit
3aKoH U [leprognueckas cucrema
1.1 PHOA 9 https://m.edsoo.ru/L4UBE4S7C
XMMHUYeCKux 371eMeHToB /1. M.
MenpesneeBa
CrpoeHue BelecTBa. MHoroobpasue
1.2 TPOCHHE BEILECTS HOroobpasH 11 1 https://m.eds00.ru/S8T5V6K8C
Bell[eCTB
1.3 XVMHUUeCKUe peakLjun 19 1 3 https://m.edsoo.ru/O8P9F6R4A
Wtoro no paspeny 39
Pa3pen 2. Heoprannueckasi XumMus
2.1 Hewmetanbl 31 1 https://m.edsoo.ru/Z5C7K4B6Z
2.2 Mertasnibl 23 1 https://m.edsoo.ru/S3L.2P4M9J
Wroro nio pasgeny 54
Pa3pgen 3. Xumus 4 )XU3Hb
Meto 03Ha . X
3.1 TOAPL TOSHATITL B XUMHH. AHMIAH 9 https://m.edso00.ru/O9P8S0Q1W
JKU3Hb
Wtoro no pa3peny 9
OBHIEE KOJIMYECTBO YACOB I10 102 4 8

I[TPOI'PAMME



https://m.edsoo.ru/O9P8S0Q1W
https://m.edsoo.ru/S3L2P4M9J
https://m.edsoo.ru/Z5C7K4B6Z
https://m.edsoo.ru/O8P9F6R4A
https://m.edsoo.ru/S8T5V6K8C
https://m.edsoo.ru/L4U8E4S7C




ITIOYPOYHOE IVIAHNPOBAHUE
10 K/TACC

Ne
n/n

Tema ypoka

KosinyecTBo uacos

KonTtpo/bHabie

Bcero
padoThI

IIpakTHyeckue
padoThI

Hdara
U3ydeHHs

J/1eKTpoHHBIe U poBbIe
o0pa3oBaTe/bHbIE PecypChl

IIpeameT 1 3HaUeHUe
OpraHUYeCcKON XUMUH,
Tipe/iCTaB/ieHe 0 MHOT000pa3uu
OpraHUYecKrX CoeJMHeHUH

https://m.edsoo.ru/C9G2Z1V1U

ONeKTPOHHOe CTPOeHKe aToMa
yryiepozia (OCHOBHOe U
BO30Y>X/IEHHOE COCTOSTHHUS).
BasieHTHBIE BO3MOXXHOCTH aTOMa
yrjaepoza

https://m.edsoo.ru/U5U1S214Y

Xumuueckasl CBsI3b B
OpPraHUYeCKUX COeJUHEHHSIX.
MexaHW3MbI 0Opa30BaHMUS
KOBAJIPHTHOH CBSI3U, CIIOCOOBI
pasphbiBa CBsi3ei

https://m.edsoo.ri/O8VIK1Y9U

Teopust CTpOeHHs1 OpraHuuecKrx
coeguHenn A. M. bytneposa

https://m.edsoo.ru/YOP7N2R2B

Bupl 13oMepuu: CTPYKTYpHas,
TIPOCTPAHCTBEHHas.
OneKTpoHHbIe 3D PeKThI B
MOJIeKy/laX OpraHuueCKuX
CcoeIMHEeHMI

https://m.edsoo.ru/F4H4M4M3S

IIpencraBnenue o

https://m.edsoo.ru/T1Y4K9M6N



https://m.edsoo.ru/T1Y4K9M6N
https://m.edsoo.ru/F4H4M4M3S
https://m.edsoo.ru/Y0P7N2R2B
https://m.edsoo.ru/O8V9K1Y9U
https://m.edsoo.ru/U5U1S2I4Y
https://m.edsoo.ru/C9G2Z1V1U

K/1accu(UKaluy u
cucTeMaThyecKast
HomeHk/atypa (IUPAC)
OpraHuuYeCcKuX BellecTB

Knaccudukauys peakiuii B
OpraHM4ecKou XUMUU

https://m.edsoo.ru/R2R1A5J01I

Cucremarusanys 1 000011eH1e
3HaHUU 110 TeMe

https://m.edsoo.ru/D8O3P5Y2G

AnKaHBI: TOMOJIOTHUECKUH Psif,
obmast hopmyria, HOMEHK/IaTypa
Y U30Mepusl, 37IeKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHe
MOJIEKY/I

https://m.edsoo.ri/X9H6COV4E

10

dusnueckue U XUMUUYeCKue
CBOVCTBA aJIKAHOB

https://m.edsoo.ru/UQ0T8M5D2U

11

HaxoykneHue ajikaHOB B
nipupoe. CriocoObI TTo/TyueHust
Y TIPYMeHeHHe a/IKaHOB

https://m.edsoo.ru/Y6L4I8E5]

12

LIvkoankaHsel: ob1as Gopmya,
HOMEHKJ/IaTypa U U30MepHus,
0COOEHHOCTH CTPOEHUS U
XUMHYECKUX CBOMCTB, CIIOCOOBI
TIO/TyYeHHsI U TPUMEHEHHe

https://m.edsoo.ru/L3M0Q4G4H

13

PelieHue pacuéTHBIX 3aJau Ha
orpefie/ieHue MOJIEKYJISIPHOM
¢dbopMyIbl OpraHMuecKoro
BellleCcTBa 110 MaCCOBBIM JI0JISIM
aTOMOB 37IEMEHTOB, BXO/SIINX B

https://m.edsoo.rt/O1T3VIN1X



https://m.edsoo.ru/O1T3V1N1X
https://m.edsoo.ru/L3M0Q4G4H
https://m.edsoo.ru/Y6L4I8E5J
https://m.edsoo.ru/U0T8M5D2U
https://m.edsoo.ru/X9H6C0V4E
https://m.edsoo.ru/D8O3P5Y2G
https://m.edsoo.ru/R2R1A5J0I

ero coctaB. CucTemMaTu3aLys v
0000111eHMe 3HAHUIM T10 TeEMe

14

AJKeHbI: TOMOJIOTUUeCKUHN Psifi,
obiiast popmyia,
HOMEHK/IaTypa, 37IeKTPOHHOe U
TIPOCTPaHCTBEHHOE CTPOeHHe
MoJieKy/1. CTPYKTypHasi U L{UC-
TPaHC-U30MepHsl aIKeHOB

https://m.edsoo.ru/Q27277Z7Y9R

15

dusnueckre U XUuMHUYeCKHe
CBOMCTBA a/IKeHOB. [IpaBuiio
MapKoBHUKOBa

https://m.edsoo.ru/U4X0HI9Y 8N

16

Crnioco6blI 1ostyyeHust U
NIpUMEHEHHe aJIKEHOB

https://m.edsoo.ri/E6P4M201M

17

[TpakTryeckast pabora Ne 1 10
Teme "[lonyueHuve 3THIeHa U
V3yuyeHue ero CBOMCTB"

https://m.edsoo.ru/BOR1IW2X7L

18

Pemtenne pacuéTHbIX 3a/1a4 Ha
orpefiesieHre MOJIeKYJ/ISipHOM
¢dbopMyJibl OpraHu4ecKoro
Bell[eCTBa

https://m.edsoo.ru/Y5X0S2Q0N

19

AnKaJieHbl: COTIPSDKEHHBIE,
W30/IMPOBaHHbIE,
KyMYJIUDOBaHHBIE.
Oco6eHHOCTH 3/IEKTPOHHOTO
CTPOEHUs

https://m.edsoo.ru/O6L4F3E60

20

XUMHUeCKHe CBOMCTBA
COHPH)KéHHbIX JHUEHOB

https://m.edsoo.ru/C1H6S1S3S

21

Crnioco6blI 1ostyyeHust U

https://m.edsoo.ru/E5Z3G5R1L



https://m.edsoo.ru/E5Z3G5R1L
https://m.edsoo.ru/C1H6S1S3S
https://m.edsoo.ru/O6L4F3E6O
https://m.edsoo.ru/Y5X0S2Q0N
https://m.edsoo.ru/B0R1W2X7L
https://m.edsoo.ru/E6P4M2O1M
https://m.edsoo.ru/U4X0H9Y8N
https://m.edsoo.ru/Q2Z7Z7Y9R

MpUMEHEHKE a/IKdJHUEHOB

22

ANKWHBL: TOMOJIOTUUECKHH Psif,
obiast bopmyna,
HOMEHK/IaTypa, 3JIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE
MOJIEKY/I, U3HUecKre CBOWCTBa

https://m.edsoo.ru/Z8L0D4R4G

23

XUMHUUECKHe CBOMCTBA aJIKUHOB

https://m.edsoo.ru/16Z27S6U9I

24

KauecTBeHHbIe peakliii Ha
TPOUHYIO CBSI3b

https://m.edsoo.rt/COWOY6S6R

25

Crioco6bI TIO/TyUeHust U
TIpUMeHEeHNe aJIKHHOB

https://m.edsoo.ru/L.5X7C4G8E

26

PerieHue 3a/jau: pacyéThl 10
yPaBHEHUIO XUMUUEeCKOU
peakLyn

https://m.edsoo.ru/C8P57Z97Z1K

27

CuctemaTu3aiys ¥ 000011ieHre
3HaHUI 10 TeMe

https://m.edsoo.ru/OOW4L6H4Q

28

ApeHbI: TOMOJIOTUYeCKUN psifi,
obmast hopmyna,
HOMeHKJ/IaTypa. DJIeKTPOHHOe U
TIPOCTPAaHCTBEHHOE CTPOEHHe
MoJieKyJ1 6eH30/1a U TOTy0/1a, UX
(u3nueckre CBOKCTBA

https://m.edsoo.ru/F3C4B209W

29

XrMHUUeCKre CBOMCTBA apeHOB:
peakLyy 3amMeleHust

https://m.edsoo.ru/L.7U2L.1W8S

30

XUMuyecKue CBOKCTBA apeHOB:
peakiuu MpUucoeJuHeHUs,
OKHCJIEHHe TOMOJIOrOB OeH30/1a

https://m.edsoo.ru/R6U3I19G8B

31

OC00eHHOCTU XUMUUECKUX

https://m.edsoo.ru/S4C5B4V1X



https://m.edsoo.ru/S4C5B4V1X
https://m.edsoo.ru/R6U3I9G8B
https://m.edsoo.ru/L7U2L1W8S
https://m.edsoo.ru/F3C4B2O9W
https://m.edsoo.ru/O0W4L6H4Q
https://m.edsoo.ru/C8P5Z9Z1K
https://m.edsoo.ru/L5X7C4G8E
https://m.edsoo.ru/C9W0Y6S6R
https://m.edsoo.ru/I6Z7S6U9I
https://m.edsoo.ru/Z8L0D4R4G

CBOICTB CTHUPOJIa

32

Perienue pacuéTHbIX 3a/lau Ha
oripejiesieHue MOJIeKY ISIPHOM
¢dbopMyibl OpraHMUuecKoro
BelllecTBa

https://m.edsoo.ru/W4J6S1T41

33

Crnioco0blI 1osTyyeHust U
NIPUMEHEHHEe apeHOB

https://m.edsoo.ru/O0Z5A8Q7R

34

['eHeTHUecKas CBSA3b MEXIY
pa3/MYHBIMU KaccaMu
yI71eBOZ0OPOZIOB

https://m.edsoo.ru/M3K8G1B9Z

35

PacuéTel 110 ypaBHeHUsIM
XUMHUYECKUX Peakiii.
CucremaTH3alisi ¥ 00001IeH1Ee
3HaHWM M0 TeMe

https://m.edsoo.ru/W8T9K7V7B

36

[TpupoHbIii ra3. [TomyTHbIe
He(dTsIHbIe Ta3bl

https://m.edsoo.ru/X3S0V3IM5W

37

KaMeHHBIH yro/ib U MPOyKThI
ero nepepaboTKu

https://m.edsoo.ru/D5P5N7E2]

38

Hedtb 1 ciocobs1 eé
niepepaboTku. [IpuMeHeHue
MPO/JIYKTOB TlepepaboTku HepTh

https://m.edsoo.ru/J7Z7E7AQW

39

['eHeTHUECKas CBSA3b MEXIY
Pa3/IMYHBIMU K/TaCCaMH
yTIeBOJIOPOZIOB

https://m.edsoo.rt/W6W1M4A5R

40

["anoreHornpon3BoaHbIe
YIJIeBOJOPO/OB: 3JIEKTPOHHOE
CTPOeHMe; peakL{iu 3aMellleHHs
rajioreHa

https://m.edsoo.ru/V4X1R2Z7F



https://m.edsoo.ru/V4X1R2Z7F
https://m.edsoo.ru/W6W1M4A5R
https://m.edsoo.ru/J7Z7E7A0W
https://m.edsoo.ru/D5P5N7E2J
https://m.edsoo.ru/X3S0V3M5W
https://m.edsoo.ru/W8T9K7V7B
https://m.edsoo.ru/M3K8G1B9Z
https://m.edsoo.ru/O0Z5A8Q7R
https://m.edsoo.ru/W4J6S1T4I

41

[HeticTBue 1jenoueli Ha
rajIoreHIpor3BOHbIe.
B3aumopeiicTBue
JUrajioreHaJKaHOB C MarHUeM U
L[UHKOM

https://m.edso00.ru/O8Z9G2K3C

42

CuctemaTu3aiys 1 000611ieHIe
3HaHWM M0 pa3jeny
"Yrnesogoponpbr"

https://m.edsoo.ru/U1J5P9IM 1]

43

KoHntposibHast paboTa 1o Teme
"Yrnesogopoasl"

https://m.edsoo.ru/S9Q9Y 6G8N

44

[IpenenbHble OHOATOMHBIE
CIIUPTHI: TOMOJIOTUYECKUH DS/,
ob1iast hopmyra, CTpoeHHe
MOJIEeKYJI, U30MepUs,
HOMeHKJ/IaTypa, KJIacCU(pUKaLus,
bu3nueckre CBOMCTBA

https://m.edsoo.ru/S2E1N7P2Y

45

XUMHUUeCcKue CBOUCTBA
rpe/ie/IbHbIX OJJHOaTOMHBIX
CMIUPTOB

https://m.edsoo.ri/K8D5Q3H9V

46

Crioco6bI rostyueHus U
TIpUMEeHEeHHe OZHOATOMHBIX
CITUPTOB

https://m.edsoo.ru/V8G7P9D8Q

47

[TpocTbie 3¢huUpbI: HOMEHK/IATypa
Y U30MepHsi, 0COOeHHOCTH
bU3NUIeCKUX U XUMUYeCKUX
CBOWCTB

https://m.edsoo.ru/Z3X6J9E5R

48

MHoroatoMHble CITUPTHI:
STUJIEHI'JIMKOJIb U I'NIMLIEPHUH, UX

https://m.edso00.ru/X3Q308G0S



https://m.edsoo.ru/X3Q3O8G0S
https://m.edsoo.ru/Z3X6J9E5R
https://m.edsoo.ru/V8G7P9D8Q
https://m.edsoo.ru/K8D5Q3H9V
https://m.edsoo.ru/S2E1N7P2Y
https://m.edsoo.ru/S9Q9Y6G8N
https://m.edsoo.ru/U1J5P9M1J
https://m.edsoo.ru/O8Z9G2K3C

bu3nUecKre 1 XUMHUUeCKHe
CBOUCTBa

49

Crioco0bblI rosiyueHus U
TIpUMeHeHre MHOT0aTOMHBIX
CIUPTOB

https://m.edsoo.ru/A7U3Y 1J9K

50

@deHoJI: CTpOeHUe MOJIeKY/IbI,
¢u3mueckre CBONCTBA.
TokcuuHOCTh (PeHoMa

https://m.edsoo.ru/D711W3N9J

51

Xumuyeckue cBorcTBa deHosa

https://m.edsoo.ru/O4M5L7U87Z

52

Crioco6bI TIO/TyUeHust U
ripuMeHeHre (eHosa

https://m.edsoo.ru/B4N5S5A6K

53

[TpakTrueckast pabora Ne 2.
PerieHuve skcriepyMeHTa/IbHBIX
3aza4 o teme "CrUpThI U
dheHOMBI"

https://m.edsoo.ru/U8J9UI9V 7]

54

CuctemaTu3aiys ¥ 000011ieHre
3HaHUI 10 TeMe

https://m.edsoo.ru/N5A0A7030

55

Anbaerufibl ¥ KeTOHBI:
3/1eKTPOHHOE CTPOeHHe
KapOOHU/IbHOM TPYTIIbI;
rOMOJIOTUYeCKHe Psi/ibl, 0bI1iast
dbopmyia, usomepusi u
HOMeHK/IaTypa

https://m.edsoo.ru/Z5Y2G5L5C

56

AnbJerusibl ¥ KeTOHBI:
¢du3nueckre CBOMCTBA; peakijuu
TIpUCOeIMHEeHUSsI

https://m.edsoo.rui/F3A0M2FE7]

57

Peakiun okucnenus u
KaueCTBEeHHbIe Peakluu

https://m.edsoo.ru/K8B3L6X0N



https://m.edsoo.ru/K8B3L6X0N
https://m.edsoo.ru/F3A0M2F7J
https://m.edsoo.ru/Z5Y2G5L5C
https://m.edsoo.ru/N5A0A7O3O
https://m.edsoo.ru/U8J9U9V7J
https://m.edsoo.ru/B4N5S5A6K
https://m.edsoo.ru/O4M5L7U8Z
https://m.edsoo.ru/D7I1W3N9J
https://m.edsoo.ru/A7U3Y1J9K

d/Ib/IeTU 0B U KETOHOB

58

Crioco0blI 1oJTyyeHust
a/Tb/IETU/IOB U KETOHOB

https://m.edsoo.ru/N203R1G9P

59

OAHOOCHOBHBIE Mpe/ie/IbHbIe
KapOOHOBBIE KHUC/IOTHI,
0COOEHHOCTH CTPOEHUS UX
MOJIEKY/T

https://m.edsoo.ru/Z0H2A2G7T

60

W3omepust 1 HOMeHK/IaTypa
KapOOHOBBIX KHCJIOT, UX
du3nueckre CBOMCTBA

https://m.edsoo.ru/F2L.3H3N1Y

61

XuMuHyeckue CBOMCTBa
Tpe/ieNIbHBIX 0/JHOOCHOBHBIX
KapOOHOBBIX KHCJIOT

https://m.edsoo.ru/M4X0E3J8N

62

OcobeHHOCTH CBOMCTB
MYypPaBbHUHOM KHUCJIOTHI.
MHoroob6pa3ue KapOOHOBBIX
KUCTIOT

https://m.edsoo.rt/Q6T8N9Y6G

63

Oco6eHHOCTH CBOMCTB:
Herpee/TbHbIX U
apoMaTHUeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
T'UAPOKCUKAapOOHOBBIX KMC/IOT.
[Tpe/iCcTaBUTE/TN BBICIIIMX
KapOOHOBBIX KHUC/IOT

https://m.edsoo.ru/I9Q3E3E0Z

64

ITonsiTHe o MMPON3BOAHBIX
Kap60HOBbIX KHUCJ/IOT

https://m.edsoo.ru/V2O1HI9Y 9K

65

Crnioco0blI 1oJTyyeHust U
TpUMeHeHKe KapOOHOBBIX

https://m.edsoo.ru/F5R1S6X4F



https://m.edsoo.ru/F5R1S6X4F
https://m.edsoo.ru/V2O1H9Y9K
https://m.edsoo.ru/I9Q3E3E0Z
https://m.edsoo.ru/Q6T8N9Y6G
https://m.edsoo.ru/M4X0E3J8N
https://m.edsoo.ru/F2L3H3N1Y
https://m.edsoo.ru/Z0H2A2G7T
https://m.edsoo.ru/N2O3R1G9P

KHUCJ/I0T

66

CnoxxHble 3¢UpHI:
TOMOJIOTUUECKUH psifi, 0011Iast
dbopmyia, usomepusi u
HOMeHK/IaTypa

https://m.edsoo.ru/VOA7R1B8T

67

dusnueckre U XUMUUeCKre
cBOMCTBa 3(¢UpOB

https://m.edsoo.ru/FOC1BOV5S

68

PerieHvie pacuéTHbIX 3aa4: 110
YPaBHEHUIO XUMHUUYECKOU
peakLjiy, Ha orpefie/ieHue
MOJIEKY/ISIPHOU (hOpMYJIb
OpraHUuYeCcKoro BelecTsa

https://m.edsoo.ru/M901B4B6A

69

[MpakTrueckas pabota Ne 3.
PelieHre 9KCriepuMeHTaTbHbIX
3azau o Teme "KapOGoHoBbIe
KUCA0ThI. Cr10>KHBIE 3QUpHI"

https://m.edsoo.ru/N4F77805Y

70

JKupbl: cTpoenue, dhu3nueckue U
XUMHYeCKUe CBOMCTBa
(rugposnu3)

https://m.edsoo.ru/Z9E3Q5T5R

71

OcobeHHOCTH CBOMCTB KUPOB,
coZiepyKallxX OCTaTKu
Herpe/ie/IbHbIX )KUPHBIX KUCIIOT.
JKvipel B ipupoje

https://m.edsoo.ru/W7X3E0AOM

72

Mpbl/ia KakK COJIM BBICILIAX
KapOOHOBBIX KHC/IOT, UX
Motoliee feiicTBre. [ToHsTHE O
CUHTeTUUECKUX MOIOLIUX
cpeactBax (CMC)

https://m.edsoo.ru/J5G5W5W1W



https://m.edsoo.ru/J5G5W5W1W
https://m.edsoo.ru/W7X3E0A0M
https://m.edsoo.ru/Z9E3Q5T5R
https://m.edsoo.ru/N4F7Z8O5Y
https://m.edsoo.ru/M9O1B4B6A
https://m.edsoo.ru/F0C1B0V5S
https://m.edsoo.ru/V0A7R1B8T

73

I'eHeTnyeckasi CBSI3b
yIJIEBO/IOPO/IOB U
KHC/IOPO/ICO/leprKaLuX
OpPraHWYeCcKUX BellecTB

https://m.edsoo.ru/V3J9U6T2S

74

PacuéTtsl no ypaBHeHUsIM
XMMHUUECKUX peakLui

https://m.edsoo.ru/L7F2C3Z7R

75

Cucremarusanys 1 000011eH1e
3HaHUU 110 TeMe

https://m.edsoo.ru/V3D1E5I7S

76

OO6r11ast XxapaKTepuCTUKA
YIJIeBO/IOB U Kaccu(UKariust
yI/1IeBOJI0B (MOHO-, IU- U
NoJ/Ircaxapuzbl)

https://m.edsoo.ru/V9D4B4N5A

77

MoHocaxapusbl: pusnueckre
CBOMCTBA Y HaXOXJeHue B

TIpUpo/ie

https://m.edsoo.ru/HOH5B0Q5]

78

ITpumeHeHue T/IIOKO3bI, eé
3HaueHue B KU3HeesaTeJbHOCTH
OpraHusMa

https://m.edsoo.ru/M5W4E2L0ON

79

[dwvcaxapuzbl: caxaposa,
MaJ/IbT03a Y JIaKTO03a.
HaxoxneHwve B ipupose u
TIpUMEeHeHre JucaxapyuioB

https://m.edsoo.ru/F8X8V203R

80

[Tonmcaxapuppl: CTpoeHue
MaKpOMOJIeKyJI, pu3nyecKue u
XMMHUUeCKHe CBOMCTBa,
NIpYMeHeHre

https://m.edsoo.rt/EQR9DON4Y

81

ITousiTre 06 NCKYCCTBEHHbIX
BOJIOKHAX

https://m.edsoo.ru/F8G4S2Q2S



https://m.edsoo.ru/F8G4S2Q2S
https://m.edsoo.ru/E9R9D0N4Y
https://m.edsoo.ru/F8X8V2O3R
https://m.edsoo.ru/M5W4E2L0N
https://m.edsoo.ru/H0H5B0Q5J
https://m.edsoo.ru/V9D4B4N5A
https://m.edsoo.ru/V3D1E5I7S
https://m.edsoo.ru/L7F2C3Z7R
https://m.edsoo.ru/V3J9U6T2S

82

PemeHne pacueTHBIX 3a7iau Ha
orpeiesieHue [10/1d BbIX0/a
MPOAYKTa peakiuu OT
TeopeTUYeCKU BO3MOXKHOTO

https://m.edsoo.ru/B6YOHOPOX

83

Cucremarusanus 1 000011eHe
3HaHWM M0 pa3jeny

https://m.edsoo0.ru/I3G8I1T5Z

84

KontposeHast paboTa 1o Teme
"Kucnopoacogepxanjue
opraHvuyeckve coeJvHeHUs"

https://m.edsoo.ru/U3H7R6117Z

85

AMUHBL: Knaccudukarys,
CTpOeHHe MOJIEKYJI, 001Ijast
dbopmyia, u3omepus,
HOMEHK/IaTypa U (hu3nueckue
CBOICTBa

https://m.edsoo.ru/X6WO0L4P2C

86

XrMHUUeCKre CBOUCTBA
anudaTrueckux aMUHOB

https://m.edsoo.ru/U707U5M3G

87

AHWIMH: CTpOeHHe aHW/IHHA,
0COOPHHOCTU XUMUYECKUX
CBOUCTB aHW/INHA

https://m.edsoo.ru/H8X5D1J4W

88

CriocobbI rosiyueHus 1
nipuMeHeHue anrupaTUUecKux
aMHUHOB

https://m.edsoo.ru/V3S6J4P31

89

AMHHOKHCIOTBI: HOMEeHK/IaTypa
U u3omepusi, hu3nuecKre
cBoiicTBa. OTAenbHbIE
TIpe/ICTaBUTE/N (-aMUHOKHUCIIOT

https://m.edsoo.ru/E9QC3K8G7F

90

XUuMHUUecKre CBOMCTBa
aMHHOKHCJIOT, UX

https://m.edsoo0.ru/O310Z8L2Y



https://m.edsoo.ru/O3I0Z8L2Y
https://m.edsoo.ru/E9C3K8G7F
https://m.edsoo.ru/V3S6J4P3I
https://m.edsoo.ru/H8X5D1J4W
https://m.edsoo.ru/U7O7U5M3G
https://m.edsoo.ru/X6W0L4P2C
https://m.edsoo.ru/U3H7R6I1Z
https://m.edsoo.ru/I3G8I1T5Z
https://m.edsoo.ru/B6Y0H0P0X

Ouonoruueckoe 3HaueHue
aMUHOKUCJIOT. CHHTE3 U
TU/IPOJIU3 TIENTU/I0B

91

benku Kak npupozHbie
TIOJIMMEpbI; CTPYKTYPbI 0e/IKOB

https://m.edsoo.ru/I6GF3C9X97Z

92

XuMuueckue CBOMCTBA OeIKoB

https://m.edsoo.ru/T9X1A9Y8S

93

A3soTcopepxariue
reTepOLKINYeCcK1e
coeaviHeHus1. HyK/ieIHOBbIe
KUCJIOTBI: COCTaB, CTPOEHHE U
Oronornyeckasi posb

https://m.edsoo.ru/O27Z9S9H20

94

ITpakTrueckast pabota Ne 4.
Perenve skcrieprMeHTaIbHbBIX
3a/lau 1o TeMe
"AsoTcozaepxaliue
opraHuuyeckve coevHeHUs"

https://m.edsoo.ru/ASE9USLIK

95

[TpakTrueckast pabora Ne 5.
PerieHnuve skcrieprMeHTaIbHbBIX
3aJ1a4 1o TeMe "Pacrio3HaBaHue
OpraHUYeCcKHX COeJMHeHUN"

https://m.edsoo.ru/P4N4A8B6L

96

KonTponbHast paboTa 1o Teme
"A3oTcopepxariiye
OpraHuveckue coeJuHeHus "

https://m.edsoo.ru/QON6T3R9J

97

OCHOBHBIE TIOHSTHUSI XUMUH
BbICOKOMOJIEKYJISIPHBIX
coeIMHeHUN U MeTOJbI X
CUHTe3a —TI0/IMMepU3aLivs U
TOJIMKOH/IeHCaLIUsT

https://m.edsoo.ru/I14B1S8Z2E



https://m.edsoo.ru/I4B1S8Z2E
https://m.edsoo.ru/Q0N6T3R9J
https://m.edsoo.ru/P4N4A8B6L
https://m.edsoo.ru/A5E9U8L9K
https://m.edsoo.ru/O2Z9S9H2O
https://m.edsoo.ru/T9X1A9Y8S
https://m.edsoo.ru/I6F3C9X9Z

98

IInactMacchl. YTUnusauus u
riepepaboTKa TI/IaCTHKA

https://m.edsoo.ru/E5F274X9U

99

OnacTtoMepsl: HaTypa/lbHbINA
CUHTeTUYeCKHe KayuyKH.
Pesuna

https://m.edsoo.ru/IBA6J0I5U

100

BoJsiokHa: HaTypasbHBble,
VICKYCCTBEHHbIE,
cuHTeTHueckue. [Tonmepel
CrHeLaIbHOrO0 Ha3HaueHusl

https://m.edsoo.ru/D7L0OA8F8L

101

[MpakTrueckast pabota Ne 6.
Perenuve skceprMeHTa/IbHBIX
3ajiau 1o Teme ""Pacrio3HaBaHue
TJIaCTMAacC ¥ BOJIOKOH"

https://m.edsoo.rui/Q9I6R6R8H

102

O0o00611eH1e ¥ CHCTeMaTH3alI[Us
M3YUEHHOr0 MaTepuasa o Teme
"BricOKOMOIEKY/ISIpHBIE
coeTiHeHUST"

https://m.edsoo.ru/Y8G3H7Q1T

OBHIEE KO/IMYECTBO YACOB II10
I[TPOI'PAMME

102



https://m.edsoo.ru/Y8G3H7Q1T
https://m.edsoo.ru/Q9I6R6R8H
https://m.edsoo.ru/D7L0A8F8L
https://m.edsoo.ru/I8A6J0I5U
https://m.edsoo.ru/E5F2Z4X9U

11 K/TACC

Ne
n/n

Tema ypoka

KosinyecTBo uacos

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
HU3y4YeHUs

J/1IeKTpOoHHBbIe BH(pPOBbIe
oOpa3oBaTe/bHbIE PeCypChI

AtoM. CocTaB aTOMHBIX fep.
XuMHueckun 3y1eMeHT. M130Tomnbl

https://m.edsoo.ru/B308B6G8I

CTpoeHue 371eKTPOHHBIX
000/104eK aTOMOB, KBAaHTOBbIE
yucaa

https://m.edsoo.ru/H9Z1P9T5]

Knaccudukanys XuMuueckux
3/IEMEeHTOB (S-, p-, d-, f-
3/1EMEeHTBbI)

https://m.edsoo.ru/B7U6U4A9H

Pacnpe,aeneHHe 3JIEKTPOHOB I10
dTOMHBIM OP6I/ITaJ'I$[M

https://m.edsoo.ru/T4V4N2S0X

OJIeKTPOHHbBIE KOHMUTYPaL[UK
aTOMOB 3/IEMEHTOB B OCHOBHOM M
BO30Y)XIEHHOM COCTOSTHUM

https://m.edsoo.ru/H9O8G5HOP

OneKTpoHHbIe KOHGUTYpaLUU
HWOHOB. JJIeEKTPOOTPULIATe/IbHOCTh

https://m.edsoo.ru/W2D7V4R3W

[Teproarueckuit 3aKOH U
[Teprogyueckas cucrema
XUMUYeCKUX 371eMeHToB /. M.
MeHnpesneeBa, CBSI3b C
COBPEMEHHOU Teoprel CTPOeHUs
aToOMOB

https://m.edsoo.ru/VOB8R3F7D

3aKOHOMEpHOCTH U3MeHeHUs
CBOMCTB XMMUYECKUX J1EMEHTOB

https://m.edsoo.ru/KOU8SH7T61



https://m.edsoo.ru/K0U8H7T6I
https://m.edsoo.ru/V0B8R3F7D
https://m.edsoo.ru/W2D7V4R3W
https://m.edsoo.ru/H9O8G5H0P
https://m.edsoo.ru/T4V4N2S0X
https://m.edsoo.ru/B7U6U4A9H
https://m.edsoo.ru/H9Z1P9T5J
https://m.edsoo.ru/B3O8B6G8I

1 06pa3yeMbIX UMH MPOCTHIX U
CJIO’KHBIX BELL[eCTB T10 IPyTINaM U
nepyoiamMm

Cucremaru3aiys u 06001eHue
3HaHUI 110 TemMe

https://m.eds00.ru/O6X1C6Z8M

10

Buzbl xiMruueckou CBSI3U.
MexaHW3MbI 00pa30BaHUS
KOBaJIeHTHOM CBsi3U. BopopogHas
CBsA3b. MeXXMOJIeKYy/ISIpHbIe
B3aMMO/IeNCTBUS

https://m.edsoo.ru/O2Y8A7D5Q

11

BaneHTHOCTE U Ba/leHTHbIe
BO3MOJKHOCTU aTOMOB. CBs3b
3JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX FeOMeTpPUUeCKUM
CTpPOeHueM

https://m.edsoo.ru/D4F0X6I11N

12

[TpencraBieHyst 0 KOMIUIEKCHBIX
COeZIMHEeHUSIX: COCTaB U
HOMeEHK/IaTypa

https://m.edsoo.ru/M60O7M5H8Q

13

BeirjectBa MoJIeKy/ISIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS.
TuIbI KpUCTANIMYECKUX PeLeTOK
1 CBOMCTBA BeIleCTB

https://m.edsoo.ru/K4V0S1L.2D

14

ITonsiTHe O AUCTIEPCHBIX
cucremax. [IpencrasiieHue o
KOJIJIOUJJHBIX pacTBOpax

https://m.edsoo.ru/N2Q9T7M2G

15

W cTrHHBIE PaCTBOPBI:
HaCbIIlleHHbIe U HeHaChIIlleHHbIe,
pPacTBOPHUMOCTb.

https://m.edsoo.ru/X3D3K4M9L



https://m.edsoo.ru/X3D3K4M9L
https://m.edsoo.ru/N2Q9T7M2G
https://m.edsoo.ru/K4V0S1L2D
https://m.edsoo.ru/M6O7M5H8Q
https://m.edsoo.ru/D4F0X6I1N
https://m.edsoo.ru/O2Y8A7D5Q
https://m.edsoo.ru/O6X1C6Z8M

Kpucranioruaparsl

16

Crioco0Obl BEIpa)KEeHHUS
KOHI[EHTpALIMK PaCTBOPOB

https://m.edsoo.ru/X4GOL8D8SE

17

Pemienue 3amau ¢

WCM0/Ib30BaHUEM TIOHSATUM

"MaccoBas J0/1s1 PaCTBOPEHHOI0
" n

BelllecTBa", "MoJIsIpHas
KOHL|eHTpauus"

https://m.edsoo.ru/C1J2X813D

18

Knaccudukaiiysi 1 HOMeHK/IaTypa
HeOpraHM4YeCKHX BelleCTB

https://m.edsoo.ru/O9L.5P8BO5A

19

CucremMaTH3ais ¥ 060011eH1e
3HaHUM 10 TeMe

https://m.edsoo.ru/I8Q4Q0K7Q

20

KoHTtponbHast paboTa 1o reMam
"CTpoeHue aToMa.
[TeproarueCcKuii 3aKOH U
ITepuioguueckas cucrema
XAMUYECKHX djiemeHToB . U.
MengeneeBa", "CtpoeHue
BelljecTBa. MHOroobpasue
BelecTB"”

https://m.edsoo.ru/N2T0A3D5Z

21

Knaccudukaipsi XuMuueckux
peakivii B HeoOpraHu4eckou u
OpraHUYecKol XUMHUH. 3aKOH
COXpaHeHUsI MacChl BEI[eCTB;
3aKOH COXPaHeHUs U
TipeBpallleHus SHePTUU TPy
XUMUAYECKUX PeaKIUsiX

https://m.edsoo.ru/DOL4K6K41

22

TenioBble 3¢ (PeKTbl XUMUUECKHX

https://m.edsoo.ru/R5M405T21



https://m.edsoo.ru/R5M4O5T2I
https://m.edsoo.ru/D0L4K6K4I
https://m.edsoo.ru/N2T0A3D5Z
https://m.edsoo.ru/I8Q4Q0K7Q
https://m.edsoo.ru/O9L5P8O5A
https://m.edsoo.ru/C1J2X8I3D
https://m.edsoo.ru/X4G0L8D8E

peakuuii. TepMoxuMuueckre
ypaBHEeHUS

23

Brruncnenus mo YPaBHEHUAM
XUMHUUYeCKHUX peaKL[I/Iﬁ 141
TEPMOXUMHNYECKHUM YPDABHEHUAM

https://m.edsoo.ru/R3S4J3B9T

24

CKOpOCTb XMMUYECKOU peakLiH,
€6 3aBUCMMOCTb OT Pa3/IMUHbIX
¢akTopoB. Katanus u
KaTa/n3aTOpPhI

https://m.edsoo.ru/TOY 1X8N4H

25

['oMoreHHbIe U TeTeporeHHbIe
peakuuu

https://m.edsoo.ru/A5Y7R6D5Q

26

[TpakTrueckast pabota Ne 1 1o
TeMe "BusiHUe pa3MyHbIX
(haKTOpOB Ha CKOPOCTh
XUMHYECKOW peakuyn"

https://m.edsoo.ru/X4ROR8UIM

27

OO6paTtuMmble ¥ HeOOpaTUMbIe
peakuu. XuMUYeCcKoe
paBHOBeCHe

https://m.edsoo.ru/Y3B3D208J]

28

[TpakTrueckast pabota Ne 2 110
Teme "BrusiHMe pa3iMuHbIX
(hakTOpOB Ha T0JIoKEeHUe
XAMHUUECKOro paBHOBeCUs"

https://m.edsoo0.ru/S6D4N9U4E

29

DJIEKTPOJIUTUYeCKast
auccoumanysi. CunmbHble U
cnabbie 3mekTpouThl. CTereHb
JUccoLualyu

https://m.edsoo.ru/USL5Z3Y0M

30

VoHHOe TIpOU3Be/IeHHe BObI.
Cpefia BOJTHBIX PaCTBODOB.

https://m.edso0.ru/M90O4WO0K4Y



https://m.edsoo.ru/M9O4W0K4Y
https://m.edsoo.ru/U8L5Z3Y0M
https://m.edsoo.ru/S6D4N9U4E
https://m.edsoo.ru/Y3B3D2O8J
https://m.edsoo.ru/X4R0R8U9M
https://m.edsoo.ru/A5Y7R6D5Q
https://m.edsoo.ru/T0Y1X8N4H
https://m.edsoo.ru/R3S4J3B9T

Bopgopoanbiii nokaszatens (pH)
pacTBopa

31

I'uaponus coseld. Peakiuy,
MpoTeKarolle B pacTBOpax
3/71eKTPOJIUTOB

https://m.edsoo.ru/W6X0F7Q3A

32

[MpakTrueckas pabota Ne 3 o
TeMe "XUMHUUYECKHe peakliuu B
pacTBopax 3/71eKTPOIMTOB"

https://m.edsoo.ru/VOY2E9E2B

33

OKuCIUTe/NbLHO-
BOCCTaHOBHUTE/IbHbIE PeaKL1Hu.
BarkHenIe oKUC/IUTEIA U
BOCCTaHOBUTEJIN

https://m.edsoo.ru/R2J6X7C00

34

MeTto/, 3/1eKTPOHHOI'0
(371eKTOHHO-MOHHOT0) OasiaHca

https://m.edsoo.ru/A6C2R2U20

35

DJIEKTPOJIM3 PaCTBOPOB U
pacryiaBoB BellleCcTB

https://m.edsoo.ru/O600M4J9]

36

Perienue 3ad4 PA3/IMUYHBIX
THIIOB

https://m.edsoo.ru/T1AS5R5T2U

37

Peliienne 3d4d4 PA3/IMUHbIX
THIIOB

https://m.edsoo.ru/E8G3P1S1Y

38

Cucremaru3aiys u 06001IeH1e
3HaHUM N0 TeMe " XUMHUUYeCKHe
peakuuu"

https://m.edsoo.ru/I0P3L.519Q

39

KoHTponbHast paboTa 1o Teme
"Xumuueckue peakiuu"

https://m.edsoo.ru/T9S3K8U7P

40

ITonoxeHue HeMeTa/IOB B
[Teproanueckoi crucTeme
XAMUUYECKUX dyiemeHToB . 1.

https://m.edsoo.ru/Q1T9K5GIC



https://m.edsoo.ru/Q1T9K5G9C
https://m.edsoo.ru/T9S3K8U7P
https://m.edsoo.ru/I0P3L5I9Q
https://m.edsoo.ru/E8G3P1S1Y
https://m.edsoo.ru/T1A5R5T2U
https://m.edsoo.ru/O6O0M4J9J
https://m.edsoo.ru/A6C2R2U2O
https://m.edsoo.ru/R2J6X7C0O
https://m.edsoo.ru/V0Y2E9E2B
https://m.edsoo.ru/W6X0F7Q3A

MenjeneeBa 1 0COOEHHOCTH
CTPOEHMS UX aTOMOB.
®dusnueckKre CBOMCTBA
HeMeTaJl/IoB

41

Annorponusi HeMeTas/uI0B (Ha
rpyuMepe KHUCI0POAa, Cephl,
dbocdopa u yrieposa)

https://m.edsoo.ru/NSUS5G9H1H

42

Bopopoz: nonyyeHue,
(bu3nuecKre U XUuMHUUecKue
cBoricTBa. ['uapuel

https://m.edsoo.ru/N2MO0T2H6M

43

["asioreHsl: HaXOXeHKe B
TIpUpO/ie, CIIOCOOBI MOJTyUYeHus],
¢busnyeckre U XUMUUECKHe
CBOMCTBA

https://m.edsoo.ru/J1U1B5I3C

44

["anorenoBogopoabl. BaxkHeliive

KUCIOPOZICO/IeprKaliiyie
COeIMHEHUS TaIOT€HOB

https://m.edsoo.ru/Z8W3T6R4F

45

JlabopaTtopHble u
TIPOMBIII/IEHHbIE CITOCOOBI
TOJTyYeHHUsI TaJIOTeHOB.
[TpuMeHeHe TasioreHOB U UX
COoeIMHEeHUM

https://m.edsoo.ru/X7Z9E2F9H

46

[TpakTrueckast pabota Ne 4.
PelieHne sKkciepuMeHTa/IbHbIX
3a71a4 o Teme "T"anoreHsr"

https://m.edsoo.rt/KON3C2G2T

47

Kucnopoz: nabopaTtopHeie 1
TIPOMBIII/IEHHbIE CITOCOOBI
1oJTyueHust, hpu3nueckre u

https://m.edsoo.rv/L6U6D7Z7U



https://m.edsoo.ru/L6U6D7Z7U
https://m.edsoo.ru/K9N3C2G2T
https://m.edsoo.ru/X7Z9E2F9H
https://m.edsoo.ru/Z8W3T6R4F
https://m.edsoo.ru/J1U1B5I3C
https://m.edsoo.ru/N2M0T2H6M
https://m.edsoo.ru/N8U5G9H1H

XUMHUUecKue cBoicTBa. O30H.
HpI/IMEHEHI/Ie KHCJ/IOpO/Jia X 030HA

48

OKCI/I'E[LI " TIEPOKCHUbI

https://m.edsoo.ru/V7N4COR0Y

49

Perienvie 3a1au pasiMuHbIX
THUIIOB

https://m.edsoo.ru/I7A9X6N3N

50

Cepa: HaxoX/eHue B IIpUpo/je,
Croco0bI TIONTyYeHus],
¢usnyeckre U XUMHUECKUe
CBOMCTBA

https://m.edsoo.ru/H5F2T1JOE

51

CepoBoziopo/i, Cy/Ib(puibi

https://m.eds00.ru/X6C009G6R

52

Kucnopo/comepsxaiiue
coenuHeHus cepbl. OcobeHHOCTH
CBOMCTB CEpHOM KHCOThI

https://m.edsoo.ru/G4Z4X3P9K

53

[MpakTryeckast pabora Ne 5.
PerieHvie 3KcriepyMeHTa/IbHbBIX
3azau 1o teme "Cepa u eé
coeivHEHUS"

https://m.edsoo.ru/N6I12Y0OH3N

54

A30T: HaXOX/leHHe B IIpUpoje,
CIIOCOOBI MOy YeHHUS,
¢busnyeckre U XUMHUECKHe
CBOMCTBa. AMMUaK, HUTPUbI

https://m.edsoo.ru/N8D9U7F7B

55

Kucnopogconepxartue
coeavHeHus a3ota. OcoOeHHOCTH
CBOMCTB a30THOM KUCJIOThI

https://m.edsoo.ru/Q5F6D7A3T

56

[IpymeHeHue a30Ta U ero
coelMHeHUM. A30THbIe
yaobpenust

https://m.edsoo.ru/U7Q1L6M3B

57

docdop: HaXOXK/eHHe B IPUPO/IE,

https://m.edsoo0.ru/O6F0F4G6N



https://m.edsoo.ru/O6F0F4G6N
https://m.edsoo.ru/U7Q1L6M3B
https://m.edsoo.ru/Q5F6D7A3T
https://m.edsoo.ru/N8D9U7F7B
https://m.edsoo.ru/N6I2Y0H3N
https://m.edsoo.ru/G4Z4X3P9K
https://m.edsoo.ru/X6C0O9G6R
https://m.edsoo.ru/H5F2T1J0E
https://m.edsoo.ru/I7A9X6N3N
https://m.edsoo.ru/V7N4C0R0Y

croco0bl IOy YeHusl,
¢busnyeckre U XUMUUECKHe
cBoricTBa. Pochupl U hochuH

58

Oxkcugel ocdopa,
(dhocdopcogeprkalliie KUCIOTHI.
Conu dhochopHOM KUC/IOTHI

https://m.edsoo.ru/W7X8I9R0V

59

[Tpumenenue dhocdopa u ero
coeauHenuil. @ochopHbie
ynoOpeHust

https://m.edsoo.ru/J7H0J518Y

60

[MpakTrueckas pabota Ne 6.
PelieHre 9KCriepuMeHTaTbHBIX
3aziau o TeMe "A30T U dochop u
UX coevHeHus"

https://m.edsoo.ru/W6K8J3L.1M

61

Yrnepof: HaXoXeHue B
TpUpo/ie, a/lJIOTPOITHBIE
MoauduKauy; Gusnueckue u
XUMHUECKHUe CBOMCTBaA,
TIpUMeHeHNe

https://m.edsoo.ru/H2P8Q0X8G

62

Oxkcup yraepoga(1l), okcug,
yrnepoga(lV), yronpHas kucnora
U eé comu

https://m.edsoo.ru/S4B2M3B7D

63

Pemenue 3amau pas/iMuHbIX
THUIIOB

https://m.edsoo.ru/ES802D5U6T

64

KpeMHWMii: HaX0X/eH1E B
MpUpo/e, CTIoCcoObI TIOTYYeHus],
¢busnueckre U XUMuUecKue
CBOMCTBA

https://m.edsoo.rw/L6J2R1IH6G

65

Oxkcup kpemuusi(IV), kpeMHueBast

https://m.edsoo.ru/G1Y3D7Q9L



https://m.edsoo.ru/G1Y3D7Q9L
https://m.edsoo.ru/L6J2R1H6G
https://m.edsoo.ru/E8O2D5U6T
https://m.edsoo.ru/S4B2M3B7D
https://m.edsoo.ru/H2P8Q0X8G
https://m.edsoo.ru/W6K8J3L1M
https://m.edsoo.ru/J7H0J5I8Y
https://m.edsoo.ru/W7X8I9R0V

KHCJ/IOTa, CUJIMKAThI

66

[TpyMeHeHYe KPeMHUS M €T0
coesvHeHu#. CTeKsIo, ero
MoJTyueHue, BU/IbI CTEK/Ia

https://m.edsoo.ru/ESEOV0Q8H

67

Perienvie 3a/1au pasiMuHbIX
THUIIOB

https://m.edsoo.ru/B8S614T6I

68

CucremaTH3ais ¥ 000011eHe
3HaHUM 110 TeMe "HemeTtasninr"

https://m.edsoo.ru/O1M50704P

69

KonTponbHast paboTa 1o Teme
"Hemertasnibr"

https://m.edsoo.ru/B6H3WG6P4F

70

Awnanu3 pe3ybTaToB
KOHTPOJIbHOM pab0Thl, KOPPEKLIs
OILIMO0K

https://m.edsoo.ru/V2U1S7Q0K

71

[TonoykeHre MeTasioB B
[Tepyoanueckoi cucTeme
XUMHUYECKHUX 37IEMEHTOB.
OcobeHHOCTH CTPOeHUsT
3JIeKTPOHHBIX 000/10UeK aTOMOB
MeTaJlyIoB

https://m.edsoo.ru/Q6G6I13M2H

72

O61ue dr3uueckre CBOMCTBA
MeTasu10B. [IpuMeHeHne
MEeTaJUIOB B OBITY U TEXHUKE

https://m.edsoo.ru/W6R4E0G2Y

73

CniaBel MeTasu10B. Kopposus
MeTa/uI0B

https://m.edsoo.ru/Y600U9Q6J

74

Pelienue 3aziau pasiMuHbIX
THUIIOB

https://m.edsoo.ru/F5Q3U1T7C

75

ONeKTpOXUMUUECKUH psif
HanpsbkeHUW MetasuioB. O01me

https://m.edsoo.ru/DOK6S0G5Z



https://m.edsoo.ru/D0K6S0G5Z
https://m.edsoo.ru/F5Q3U1T7C
https://m.edsoo.ru/Y6O0U9Q6J
https://m.edsoo.ru/W6R4E0G2Y
https://m.edsoo.ru/Q6G6I3M2H
https://m.edsoo.ru/V2U1S7Q0K
https://m.edsoo.ru/B6H3W6P4F
https://m.edsoo.ru/O1M5O7O4P
https://m.edsoo.ru/B8S6I4T6I
https://m.edsoo.ru/E8E0V0Q8H

C1rIoco0bI MMoJIyueHud MeTaJ1JIOB

76

OO0111ast XapaKTepUCTHKa
MeTasu10B [A-rpyrrsl
[Teproanrueckoi CUCTeMbI
XUMHUUeCKUX 3/ieMeHToB. HaTpuii
Y Ka/IUi: TonyueHue, ¢prsnueckue
1 XUMUUeCKHe CBOMCTBa,
TpUMeHeHHe TPOCThIX BeleCTB 1
UX COeMHEeHMM

https://m.edsoo.ru/HOP9F114Q

77

OO0111ast XapaKTepUCTHKA
MeTasu10B [IA-rpynmnsl
[MeprojuuecKoil CUCTeMBI
XUMHAYeCKUX 3/1eMeHTOB. MarHuii
Y Ka/bLUi: To/TyueHue,
(r3nuecKre U XUMHUYeCcKue
CBOWCTBA, NPUMeHeHHe TIPOCThIX
BelLleCTB U UX COeIMHEHU

https://m.edsoo0.ru/V3Y1V9X1Q

78

JKECTKOCTE BOJIBI U CTIOCOOBI eé
yCTpaHeHUsI

https://m.edsoo.ru/I3C8S1B4S

79

ANFOMYHUN: TIOJTyYeHue,
¢busnyeckre U XUMUUECKHe
CBOMCTBA, NPUMeHeHHe

https://m.edsoo.rv/E7V3IMO0A9C

80

AmMdoTepHbIe cBOMCTBa OKCHU/IA U
TUJPOKCHZA aTFOMHUHUS,
T'U/IPOKCOKOMITTIEKChI aTFOMUHUS,
VX MIpUMeHeHHe

https://m.edsoo.ru/D7F6B3T1W

81

Perienue 3az1au pa3snuuHbIX
THUIIOB

https://m.edsoo0.ru/S1Z1C6E6C



https://m.edsoo.ru/S1Z1C6E6C
https://m.edsoo.ru/D7F6B3T1W
https://m.edsoo.ru/E7V3M0A9C
https://m.edsoo.ru/I3C8S1B4S
https://m.edsoo.ru/V3Y1V9X1Q
https://m.edsoo.ru/H0P9F1I4Q

82

[TpakTrueckast pabora Ne 7.
PerieHvie s3Kcriep¥iMeHTaIbHbIX
3a/1a4 o teme "MeTaibl
TJIaBHBIX TTOATPyNIm”

https://m.edsoo.ru/UOT5SWOT8W

83

OO6r11ast xapaKTepUCTHKA
MeTasIIOB MOOOUHBIX MOATPYIII
(B-rpynn) IMepuoauyeckoit
CUCTEeMbl XUMUUYECKHX 3/IEMEHTOB

https://m.edsoo.ru/Y4U1X2L.8Y

84

dusnyeckre U XMMHUUeCKHe
CBOMCTBA XpOMa U ero
COeJJHeHWM, UX IPUMeHeHHe

https://m.edsoo.ru/P5M6C0Z2L

85

BakHelillve coeuHeHUs
Mapradiia. [lepmaHranat kasausi,
€ro OKUC/IUTe/IbHbIe CBOMCTBA

https://m.edsoo.ru/G9V6UE6W7K

86

dusnueckue U XUuMUJeckre
CBOMCTBA Keje3a U ero
coesuHenui. [Tonyuenve n
TIpUMeHeHHe CIUIaBOB JkKeJle3a

https://m.edsoo.ru/WIN7H8X3L

87

dusnyeckre U XMMUUecKue
CBOWCTBA MeJIU U €€ CoeIMHEHUH,
UX MPUMeHeHUe

https://m.edsoo.ru/A206Y417X

88

dusnyeckre U XMMHUeCKHe
CBOMCTBA LIMHKA U €ro
COeIUHEHWH, X IPUMEHEeHHe.
'MIpOKCOKOMILTEKChI I[UHKA

https://m.edsoo.ru/X6E7T0B0Q

89

[TpakTrueckast pabora Ne 8.
PerieHvie s3KcriepyMeHTaIbHbIX
3a/1a4 o teme "MeTanibl

https://m.edsoo.ru/U4Y3B9Z0F



https://m.edsoo.ru/U4Y3B9Z0F
https://m.edsoo.ru/X6E7T0B0Q
https://m.edsoo.ru/A2O6Y4I7X
https://m.edsoo.ru/W9N7H8X3L
https://m.edsoo.ru/G9V6U6W7K
https://m.edsoo.ru/P5M6C0Z2L
https://m.edsoo.ru/Y4U1X2L8Y
https://m.edsoo.ru/U0T5W0T8W

1o6oYHbIX ToArpyT"”

90

Peiiienne 3a4d4 PA3/IMUHbIX
THUIIOB

https://m.edsoo.ru/K9E4A6X1K

91

O06o0111eHME U CUCTeMAaTH3alI[Us
M3yUYeHHOr0 MaTepualia o Teme
"Mertasibl"

https://m.edsoo.ru/L9T6K7H6J

92

KoHTposbHas paboTa 1o teme
"MeTtasubl"

https://m.edsoo.ru/F7K8J0Z0D

93

AHanu3 pe3yibTaToB
KOHTPOJIbHOM paboThl, KOPPeKLIs
ombok

https://m.edsoo.ru/V3S3F1T7X

94

Posib xuMuM B obecrieueHun
YCTOWUMBOTO pPa3BUTHS
yenoBeuecTBa. [IoHsgTHE O
HayUYHbIX METOZAaX UCCIe0BaHUS
BeIleCTB

https://m.edsoo.ru/X8S9I3V1H

95

HayuHble MpUHLUTIBI
OpraHM3ali XMMUYeCcKOoro
npousBo/icTBa. [IpoMbliieHHbIE
CI1OCOOBI MOTyYeHUsT BaXKHENIIINX
BellleCTB

https://m.edsoo.ru/S0Y7D1H7S

96

XUMHUeckoe 3arpsisHeHue
OKpY>Karolllel cpeJibl U ero
T10C/1eICTBUS

https://m.edsoo.ru/Y 1Z8P4E2H

97

XUMHUSA U 3[,0pOBbe UesioBeKa.
JlekapCcTBeHHbIe Cpe/iCTBa

https://m.edsoo.ru/POY9R3L.2J

98

Xumus nuiy. Posis xvumum B
obecrieueHUH TUITeBON

https://m.edsoo0.ru/T6S4G1V5U



https://m.edsoo.ru/T6S4G1V5U
https://m.edsoo.ru/P0Y9R3L2J
https://m.edsoo.ru/Y1Z8P4E2H
https://m.edsoo.ru/S0Y7D1H7S
https://m.edsoo.ru/X8S9I3V1H
https://m.edsoo.ru/V3S3F1T7X
https://m.edsoo.ru/F7K8J0Z0D
https://m.edsoo.ru/L9T6K7H6J
https://m.edsoo.ru/K9E4A6X1K

Ge3011acHOCTH

KocmeTtnueckue 1 nap@romMepHbie

99 1 https://m.edsoo.ru/C7N6YIK5K
cpenctBa. beiToBasi XxumMust
XHUMUS B CTPOUTE/ILCTBE.

100 BakHelillive cTpoUTesibHbIE U 1 https://m.edsoo.ru/C4Y4W1ROW
KOHCTPYKLIMOHHBIE MaTepUasbl
XVMUS B CeJIbCKOM XO3SIMCTBe.

101 OpraHuueckue ¥ MUHepajlbHble 1 https://m.edsoo.ri/X0D2Q6M8B
yaobpenust

102 CHCTey aTM3aLpst u 0bobuwerve 1 https://m.edsoo.ru/O003L3W9IS
3HaHWUU 110 TeMe

OBHIEE KO/IMYECTBO YACOB I10 102

I[TPO'PAMME



https://m.edsoo.ru/O0O3L3W9S
https://m.edsoo.ru/X0D2Q6M8B
https://m.edsoo.ru/C4Y4W1R9W
https://m.edsoo.ru/C7N6Y9K5K




IIPOBEPSAEMBIE HA EI'D [10 XUMUU TPEBOBAHUS K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOMN
ITPOI'PAMMBI CPETHET'O OBIIIET'O OBPA30BAHUSA

Kopg
NPOBEPsIeMOro
TpedoBaHUs

ITpoBepsiemble TpeGOBaHNSA K NMPeAMETHHIM pe3y/IbTaTaM
0CBOEHHS OCHOBHOW 00pa3oBaTe/IbHOM MPOrpaMMbI CPe/JHEro
o0miero odbpa3oBaHus

1

BJIBAEHI/IE CHCTEMOM XUMUUECKUX 3HaHHI>i, KOTOpasd BKJ/IKOUAET:

1.1

OCHOBOIIOJ/Iararoiye MoHATUS (XMUMUUeCKUI 371eMeHT, aTOM, W30TOIIbl,
5/IeKTpOHHass 000/104Ka aToma, S-, p-, d-37eKTPOHHble OpOWTaIM
aTOMOB, OCHOBHOe 1 BO30Yy K/IEHHOe COCTOSIHHE aTOMa, MOH, MOJIEKY/Ia,
BaJIEHTHOCTb,  3/IeKTPOOTPULIATe/IbHOCTb,  CTelleHb  OKUC/IeHMS,
XVMUYeCKasi CBsi3b (0- W TI-CBSi3b, KpaTHble CBs3U), THOpUIM3ALIUsS
aTOMHBIX opOuTasnell, KpUCTa/addyeckasi pelléTka, MO/b, MOJISIpHas
Macca, MOJISIpDHBIA 00BEM, MoJisipHasi KOHLIEHTpalysi, PacTBOPbI
(uCTUHHBIE, JUCTIePCHBbIE CUCTEeMbI), KPUCTAJIOTU/PAThl, yTepogHbIN
CKeJsleT, (yHKLMOHa/IbHas TpyIa, pajukaa, U30Mepbl, CTPYKTypHas
dopmyna, wu3oMmepus (CTPyKTypHas, reomeTrpuueckass  (Ljuc-,
TPaHCU30MepUsl), TOMOJIOTUYECKUNA Psifi, TOMOJIOTH, YIJIEBOLOPO/BI,
KUCJIOPOJ- U a30TCOieprKalijie coefiHeHus], OM0/IOrNYeCKH aKTHBHbIe
BeriecTBa (YI/IeBO/bI, )KUPBI, Oe/TK1), MOHOMED, MOJIMMep, CTPYKTypHOe
3B€HO, BBICOKOMOJIEKY/ISIDHbIE COeJUHEHUs, KPEeKWHT, PU(OPMUHT,
TUMbl XWUMHYECKUX peakUui (OKUCIUTeTbHO-BOCCTAaHOBUTEbHBIE,
9K30- M 3HJ0TEpMHUECKHUe, peaklid HOHHOro oOMeHa, roMo- H
reTeporeHHbie, oOpaTiMble U HeOOpaTHUMBbIe), PaCTBOP, 3JIEKTPOJIUTHI,
He5JIeKTPOJIUThI,  3/7eKTPOJAUTHYeCcKas  AUCCoLMaLusi,  CTeleHb
[AUCCOLMALIMY, OKUC/INTe/Ib, BOCCTAHOBUTE/Ib, 3/I€KTPO/IU3, CKOPOCTb

XUMUYECKOM peakl[iy, XUMUUeCKOe paBHOBeCHe)

1.2

TEOPUM M 3aKOHbI (TEOpUs XMMHYECKOTO0 CTPOEHHsI OpraHUuYeCcKUX
BellecTB A.M. ByTiiepoBa, Teopus 3/1eKTPOJTUTUYECKOMN JUCCOLMALNH,
[Tepuoanueckuii 3akoH .M. MeHieseeBa, 3aKOH COXpPaHeHUsI MacChl),
3aKOHOMEPHOCTH, CUMBOJIMUECKUM SI3bIK XUMHWH, MUPOBO33peHUecKue
3HaHWUS, JIeXKalljie B OCHOBE NMOHMMaHHsl NPUUMHHOCTH U CUCTEMHOCTH
XUMUUECKUX SIBJIEHWM, COBDEMEHHble TPeJCTaB/leHHsI O CTPOEHUU

BellleCcTBa Ha aTOMHOM, MOJIEKYJIIPHOM U Ha/IMOJIEKY/IIDHOM YPOBHSIX

1.3

npeacTaB/IeHHA 0 MeXdaHHn3MaXx XUMHNYeCKHuX peaKI_II/Iﬁ ,

TEPMOIVMHAMHWYECKUX u KHMHeTHYeCKHX 3dKOHOMEPHOCTAX nux




IMMPpOTEKAHHUA, O XUMUUECKOM PABHOBECHHU, AUCIIEPCHBIX CUCTEMAX

1.4

Q)aKTOHOFI/I‘—IeCKI/Ie CBeleHUsA O CBOﬁCTBaX, COCTaBe, TII0JIyUEHUHU U
6e3011acHOM HCII0/Ib30BaHUU BaKHEHIIINX HeOopraHn4YeCcKux nu
OpraHU4YeCKuUx BelleCTB B 6BITy u HpaKTHQECKOﬁ AedaTeJIbHOCTH

yesioBeKa

1.5

o011re Hay4yHble TIPUHLIUITBI XUMHUUeCKOT0 MPOM3BO/CTBA (Ha TpuMepe
TIPOU3BO/ICTBA CEPHOW KHCJ/IOThI, aAMMHAaKa, MeTaHO/a, repepaboTKu

HepTH)

ChopMUpPOBaHHOCTb YMEHU BbISIB/ISITh:

2.1

XdpPaKTe€pHbIe TIpDU3HAKKW W B3dHMMOCBsA3b H3YUYE€HHBLIX HOHHTHﬁ,
NMPpUMEHATb COOTBETCTBYIOIIME TIOHATHA ITIPU OIMMCAHHWKW CTPOEHUA U

CBOMCTB HEOPraHWYEeCKUX U OPraHUUYeCKHX BellleCTB U UX MpeBpallleHniH

2.2

B3aMMOCBSI3b XMMHMUECKHX 3HAHUM C MOHATUSIMH U npeacTaB/I€HUAMUA
APYTHUX MMpeaMETOB [JiA 00J1ee 0CO3HAHHOI'O TOHUMAHUSA U 00BICHEHUS

CYILIHOCTHU MaT€pPHUA/JIbHOTO € AMHCTBA MHPa

CchopMUpPOBaHHOCTb yMEHHS! UCII0/1b30BaTh:

3.1

HAdMMEHOBdAHHUA XHWMHWUECKHUX COE,I[I/IHEHI/II;‘I MEXAYHAPOAHOI'0O CORO3d
TEOPETHHGCKOﬁ n HpHKJIﬂ,E[HOﬁ XVMUHU W TpHUBHUAJ/IbHbBIE HA3BAHUWA
BelleCTB, OTHOCAIIUXCA K HM3yUE€HHBIM KJ/ldCCaM OpPraHUYeCKHUX H

HEOpraHn4eCKux CO@,I[I/IH@HPI?I

3.2

XVUMHYECKY0 CUMBOJIMKY /ISl COCTaB/ieHusl (opMy/l HeOpraHWyecKux
BEI|eCTB,  MOJIEKY/SIPHBIX U CTPYKTYpHbIX  (pa3sBépHYTBHIX,

COKpAILIEHHBbIX Y CKeJIeTHbIX) (POPMY/1 OpraHNYeCKUX BelleCcTB

CdopmMupoBaHHOCTb YMeHUs K/1aCCU(UI[UPOBATh:

4.1

HeOopraHrudyeCKre BeleCTBd, CAMOCTOATE/IbHO BI)I6I/IpaTI: OCHOBAHUA H

KpUTEPpHHU IJId KJIaCCI/ICl)I/IKaL[I/II/I N3yd4ad€MbIX XUMHUUECKHUX 00BLEKTOB

4.2

OpraHrnyeCKure BelleCTBd, CAMOCTOATE/bLHO BI:I6I/IpaTB OCHOBaHUA U

KpUTEpHHU AJId KJ'IaCCI/ICbI/IKaL[I/H/I H3ydaeMbIX XUMHUUECKHUX 00LEeKTOB

4.3

M0 Pa3/MuYHbIM TPU3HAKaM (UMCYy U COCTaBy pearvpyroluX BellecTs,
TerVIOBOMYy 3(deKTy peakiuM, W3MeHEeHHIO CTereHell OKHC/IeHUs

3/IEMEHTOB, 00paTUMOCTH PeaKIyH, YUaCTUIO KaTaru3aTopa)

CdopMUpOBaHHOCTb YMEHUS XapaKTepu30BaTh 3/IEKTPOHHOE CTPOeHHe
aTOMOB (B OCHOBHOM U BO30Y)XIEHHOM COCTOSSHUM) W WOHOB
XUMHYECKUX 371eMeHTOB 1 — 4 mepuozioB Ileprosnueckon cucTemsl
H.M. MenzieneeBa v UX BaJleHTHbIE BO3MOKHOCTH, UCTIO/Ib3YS TIOHSITUS

S-, p-, d-3MeKTpOHHbIe OpOUTA/H, SHEpreTHYeckre YpOBHH




CQ)OPMI/IPOBaHHOCTb YMeHUdA 00BSCHATD 3dKOHOMEPHOCTH M3MEHEeHHs
CBOMCTB XMMMUYECKHX 3JIeMEHTOB U O6paByEMLIX MU COE,E[I/IHEHI/II\/JI 1o

nepuoziam U rpynmnam

CQ)OPMI/IPOBaHHOCTb YME€HUA COCTaBJIATbL YPpdBHEHHA XHUMHUYECKUX

peakLyii U pacKpbIBaTh UX CYLIHOCTb:

7.1

OKHUC/TUTE/IbHO-BOCCTAHOBUTEJ/IbHBIX peaKI_[I/Iﬁ nocpencTsom

COCTaBJIEHHUS 3JIEKTPOHHOI'O OanaHca 3THUX peaKL[I/II\/JI

7.2

yPaBHeHUsl peakLMii pas/UuHbIX THWIIOB; IOJIHble U COKpalléHHbIe
ypaBHeHUsI peakLMii HOHHOTrO oOOMeHa, YUMThIBas YC/IOBHUS, TIpU

KOTOPBIX 3TU Peaki[uu UAyT 10 KOHLa

7.3

peakI[ii THPO/M3a, Peakiuii KoMIuieKcoobpa3oBaHusi (Ha IIpUMepe

T'MAPOKCOKOMIUIEKCOB ITUHKA U aJII-OMI/IHI/IH)

ChopMHUpOBaHHOCTb YMEHHsI TTOATBEPXK/aTh:

8.1

Ha KOHKDEeTHBIX IpUMepax XapakTep 3aBUCMMOCTU PpeaKL[MOHHOU
CMOCOOHOCTM OpraHWYecKHWX COeJUHEeHHMM OT KpaTHOCTU U THIa
KOBaJIeHTHOM CBSI3U (O- W T-CBSI3W), B3aMMHOI'O B/IMSIHUSI aTOMOB U
TPYIII aTOMOB B MOJIeKy/ax, a TakKe OT 0COOeHHOCTel peann3aLiuu

Pa3/IMUHBIX MEXdHU3MOB TIPOTEKaHUSA peaKL[I/Iﬁ

8.2

XdpdKTepHbIe XHUMHWYECKHE CBOICTBA BeleCTB COOTBETCTBYHOIUMU

9KCMepUMeHTaMU U 3alUCSIMU YPaBHEHU XUMUUeCKUX peakLii

CcdopMUpOBaHHOCTb YMeHUsI XapaKTepr30BaTh COCTaB U Ba)KHeHIlMe
CBOMCTBA BeIeCTB, NpPUHAZJIEXALUX K ONpe/e/éHHbIM Kiaccam |
rpynnaM CcoeJuHEHUM (MpPOCTble BeLecTBa, OKCHUJbI, THUAPOKCHJDI,
COJH; YT/IeBOZIOPO/ibl, IPOCThIe 3(DUPbI, CIUPTHI, (PEHOJIbI, anbAeru/pl,
KeTOHbI, KApOOHOBBIE KUC/IOTHI, CI0XKHBIE 3(UPBI, JKUPbI, YI/I€BOJbI,

aMHHbBI, aMUHOKHCJIOTHI, O€/IKH)

10

ChopMUpPOBaHHOCTb YMeHHs TPOBOAUTH PAacCuéThl MO0 XUMUYECKUM
¢opMysnaM U ypaBHEHUsSIM XMMUYECKMX peakLMi C MCIO0Jb30BaHUEM

(bu3MYeCKUX BeJTMUKH:

10.1

Macchl (06BEMa, KOJTMUeCTBa Bell[eCTBa) MPOyKTa Peaklvu, eC/Ii O/THO
Y3 WCXOJHBIX BeIeCTB JaHO B BHJEe pacTBOpa C OIpe/enéHHON
MacCCOBOM /10Jieli paCTBOPEHHOTO BelljeCTBa UM JaHO B U30bITKe (MMeeT

TIpUMecH)

10.2

MacCOBOM WM 00BEMHOM JI0/H, BBIXO/]a MMPOAYKTA PeaKLuu

10.3

TeIUI0BOro 3(pdeKTa peakLyii

10.4

00BEMHBIX OTHOILIEHHUH ra30B




10.5

10 HaXO0XOEeHHWIO XUMHUUECKOU Cl)OpMYJ'IbI BelecTBa

11

Biajienre cucTeMoit 3HaHUM O MeTOZlaX Hay4YHOT'O TO3HAHUS SIBJIeHUM
MPUPO/IbI, UCIOJb3yeMbIX B €CTeCTBEHHBbIX HayKax W yMeHHe
MPUMEHSITb 3TH 3HAaHUSA TIPA SKCIIepUMEHTAJIbHOM HCCeI0BaHUH
BEIIIeCTB U /11 00BSICHEHUSI XUMUUECKUX SIBJIEHUH, UMEIOIINX MECTO B
TIpUPO/ie, TIPAaKTUYECKOU [esTe/TbHOCTH Ye/loBeKa U B TOBCEIHEBHOMU

JKU3HHU

12

CcdopMHPOBaHHOCTb yMeHUs] TIPUMEHSITh (MCMO/b30BaTh) 3HaHUS O
COCTaBe M CBOMCTBaX BeLECTB ISl SKCIIePUMEHTa/lbHOM IPOBEpPKU
TUIIOTe3 OTHOCUTEIbHO 3aKOHOMEDHOCTeH TIpOTeKaHUs XUMHWYEeCKUX
peakiui W TIPOrHO3UPOBAHUSI BO3MOKHOCTEM WX OCYILeCTBJ/IEHUS;
CUCTeMHbIe XMMHMUeCKue 3HaHUs /11 00bsCHEHUs ¥ TIPOrHO3UPOBAHUS
SIBJIEHUM, UMEIOLMX eCTeCTBeHHOHAYUYHYIO TPUPOAY; IJI1 TPUHATUSA

IPaMOTHBIX pellieHnH Mpob/ieM B CUTYalL[UsIX, CBSI3aHHBIX C XUMHUel

13

ChopMHUPOBaHHOCTb YMEHHSI IJIAHUPOBATh U TIPOBO/IUTH XMMHUYECKUMA
SKCIepUMeHT (TO/lyueHHe W U3yueHHe CBOWCTB HEOPraHWYeCKUxX M
OpraHHuecKHX BeIeCTB, KayeCTBeHHble peaKLWH YIIeBOJO0pPOJOB
Pa3IMUHBIX K/IACCOB U KUCJIOPOACO/IePXKAIUX OPraHUUeCKNX Bel[eCTB,
pellleHWe  SKCIepHMeHTa/lbHBIX  3aaud [0  paClo3HaBaHUIO
HEOPraHWYeCKUX M OPraHWUuUeCKWX BeIeCTB) C COOJIIOZEHHUEM TPaBUIT
Oe3omacHoro oOparieHdsi C  BellecTBaMHM M JlabOpaTOPHBIM
obopyzoBaHueM; GopMynIupoBaTh Lie/d MCC/Ie/[0BaHUs; MPeCTaB/IsITh
B Pa3MuHON (opme pe3ysbTaThl IKCIIEPUMEHTa, aHa/TU3UpPOBaTh M

OLIEHMBATh UX NJOCTOBEPHOCTDb

14

CcdopMHPOBaHHOCTb YMEHUsT OCYLLECTB/IATh LieleHarpaB/ieHHbINA TOUCK
XUMAYECKOW MH(pOpPMaLMKM B Ppa3/lMUHbIX MCTOUHMKAax (HayuyHas U
yueOHO-HayuHasi MTepaTypa, Cpe/iCTBa MacCOBOM HMH(pOpMaLWH, CeTb
WNuTepHeT U [Jpyrue), KpUTUUECKW aHA/IM3MPOBaThb XHWMUUECKYHO
vH(OopMaIMto, repepabaTbiBaTh €€ W MCII0/Ib30BaTh B COOTBETCTBUU C

TIOCTaBJ/IeHHOW YueOHOM 3aaueit

15

CdopMrpOoBaHHOCTL YMeHUsI TPOrHO3WPOBaTh, aHAIW3UpPOBAaTh U
OLleHMBaTh WH(OPMALMIO C TIO3WLMNA 3Kosoruueckol 6Ge3omacHOCTU
TOC/IeZICTBUM OBITOBOM W TIPOU3BOZICTBEHHOU [IeSITe/TbHOCTH YesioBeKa,
CBSI3aHHOW C TiepepabOTKOl BelljecTB; C(HOPMHUPOBAHHOCTb yMEHUH
OCO3HaBaTb  OMACHOCTb  BO3JEMCTBUS Ha O KUBble  OpPraHU3MbI
orpe/le/IéHHBIX BeIeCTB, TOHMMasi CMBICI TOKa3artess MpejenbHOM
JOMyCTUMOM KOHLIEHTPAl[MM, W TMOSICHATh HA TpUMepax CIIoCo0bI

yMeHbllIeHWsI ¥ TIpefloTBpAllleHHsl KX BpEJHOr0 BO3/eMCTBUSI Ha




OpraHu3M 4eJjIOBeKa




INEPEYEHD 3JIEMEHTOB COAEPXAHUSA, IIPOBEPSAEMbIX HA EI'D
110 XUMHUn

Kopg,

IIpoBepsieMblil 3/IeMeHT CO/ep>KaHUA

TeopeTI/I‘JECKI/Ie OCHOBBI XMUMHWH

1.1

Crpoenue BetectBa. CoBpeMeHHasi MOZie/Ib CTPOEHUsI aToMa. Pacripe/ienieHue
3JIEKTDOHOB TI0 JHEPreTHYeCcKUM YpoBHsM. Kiaccudukauuysi XUMUUYeCKUX
371eMeHTOB. OCOOEHHOCTU CTPOEHUS SHEPreTUYeCKUX YPOBHeM aToMOB (s-, p-,
d-3nemeHTOB). OCHOBHOE M BO30Y)X/EHHOE COCTOSIHUSI aTOMOB. DJIeKTPOHHasI

KOH(Uryparus aroMa. BaneHTHbIe 371eKTPOHBI

1.2

Ilepuoguueckast cucrtemMa xXuMuUueckux 3jemMeHToB [I.M. MeHgeneesa.
@usnueckuit cmblica [Teproauueckoro 3akoHa [I.V1. MengeneeBa. I1puuvHel 1
3aKOHOMEpDHOCTH W3MEeHEeHWs] CBOMCTB 3JIEeMEHTOB M MX COeQUHEeHWH I10
rnepuoZiaM M TpynnaM. 3aKOHOMEpPHOCTM B WM3MEHEHUM CBOWCTB MPOCTHIX

BelI[eCTB, BOJOPO/HBIX COeJUHEHUM, BBICIIUX OKCUJIOB U TUAPOKCHIOB

1.3

BaneHTHOCTb. DIeKTPOOTpULIAaTeTbHOCTh. CTerneHb OKUC/IeHHST

1.4

Bubl xviMruecKkoii cBs13U (KOBaslieHTHasi, MIOHHasl, MeTaJ/lnuecKas, BOJOpO/Hasi)
U MexaHU3Mbl eé oOpa3oBaHMs. MeKMoOJIeKyJ/IsipHble —B3aWMO/IeHCTBUSI.
BeljectBa  MOJIEKY/ISIDHOTO M HEMOJIEKY/ISIPHOTO ~ CTpoeHusi.  Turbl
KPUCTA/I/TMUYECKUX PelIETOK. 3aBUCUMOCTb CBOWCTBA BeLIECTB OT THUIIA

KPUCTA/IJTMYeCKOMN PeIléTKN

1.5

Xumuyeckasi — peakuusi.  Kraccudukanuss — XMMUYECKMX — peakUyid B

HeOpFaHHQECKOﬁ n OpFaHquCKOﬁ XUMMH. 3aKOH COXPdaHEHHA MdCChI BEIIECTB

1.6

CKOpOCTb peakijuu, eé 3aBUCHUMOCTb OT pa3/InyHbIX (PAKTOPOB

1.7

TenioBble 3¢ eKkThl XUMUUECKUX peaklyii. TepMoXuMuueckre ypaBHeHuUs

1.8

O6paTI/IMbIe peakiuu. XyMHUeCcKoe PdaBHOBeCHE. (DaKTOpr, BJ/IMAOIHE Ha

COCTOSIHME XUMHUeCKOro paBHOBecus. [Tpuniun Jle [latense

1.9

OnekTponuTHyecKas aucconyanys. CunbHble U ciabble 3yekTpoauTel. Cpea
BO/IHBIX pAacTBOPOB BeLeCTB: KUCJasi, HelTpasbHas, IlenouyHas. CTereHb

JIMccolyanyi. Peakijuym HOHHOTO 0OMeHa

1.10

I'upponus cosnel. MloHHOe mpou3BesieHWe BOJbl. BogopoAHbIM MOKa3aTelb

(pH) pacTtBopa

1.11

Criocobbl  BBIpa)K€HMSI ~ KOHLIEHTpAllUM  pacTBOPOB:  MaccoBasi — [JOJst
PacTBOPEHHOI'0 BeL[eCTBa, MOJIsIpHasi KOHLeHTpauusi. HaceblijeHHble U

HeHachbIleHHbIe PACTBOPbI, pACTBOPUMOCTb. KpucTanioruapaTsl

1.12

OKHUC/IUTE/TbHO-BOCCTAaHOBUTE/IbHBIE peakiiud. [ToBe/ieHre BelecTB B Cpejjax C




Pd3HBIM 3HAYEHHUEM pH METOABI 3JIEKTPOHHOI'O OaaHca

1.13

DJIeKTpO/IM3 PaCTBOPOB U PACI/IaBOB COMei

OCHOBBI HEOPTraHMUeCKOW XUMUH

2.1

Knaccugukanys HeopraH’yecKrux COeJJUHEeHUM. Howmenknarypa

HeOpraHn4eCKux BeljecTB

2.2

XyUMUUeCKHe CBOWMCTBA Ba)KHEMILIMX MeTa/l/IoB (HaTpUM, Ka/ud, KasbluH,
MarHuM, aJlOMUHUH, IIUHK, XPOM, Kejie30, Me/lb) U UX coeguHeHui. OOIme

CITI0CO0BI MOoJIy4eHHs METAJI/IOB

2.3

XuMHUUecKre CBOWCTBa BaKHEWIIMX HeMeTas/yIoB (TaJioreHoB, Cepbl, a3oTa,
docdopa, yraeposa U KpeMHHUs)) W UX  COeAUHeHWN  (OKCHJOB,

KMCJIOPO/ICO/iep KaIliuX KUCIOT, BOAOPO/AHbBIX COeJUHEeHUI)

2.4

I'eHeTnueckasi CBA3b HeopraHn4YeCkKux BeleCTB, IIPUHAAJIEKAIHUX K

Pa3/IMYHbIM KjlaCCaM

2.5

I/I,ELEHTI/I(I)I/IK&LII/IH HeopraHn4eCKux COEAHHEHHﬁ. KauecTBeHHbIe peaKL11 Ha

HeopraHnyeckKue BelleCTBad U HOHbI

OCHOBBI OpraHU4eCcKou XUMUU

3.1

OcHOBHBIE TIO/IOKEHUs] TEOPUM XUMHUYEeCKOro CTPOEHMs] OpraHM4eCKUX
coepviHeHn A.M. byTyiepoBa. YT/1epoAHbIi CKesleT OpraHu4eCcKou MOJIeKy/Ibl.
KpaTHOCTb XUMHWUECKOUW CBSI3H. S- W P-CBS3U. Sp3-, Sp2-, Sp-TMOpHAW3ain
opbuTasneii aToMOB yrjepo/a. 3aBUCMOCTb CBOMCTB BeL|eCTB OT XUMUYECKOT0

cTpoeHus MonekyJ1. ['omonoru. 'omonornueckui psz. VIsomepusi 1 U30Mepel

3.2

[Tonatne o ¢QyHKUMOHaNBHOW rpymnmne. OpueHTaLMOHHBIE  3(QQeKTbl

3aMeCcTUTes el

3.3

[MpencraBneHve o kiaccuduKaliyd OpraHUUeCcKWx BellecTB. HomeHK/aTypa
OpraHWYecKUX COeJuWHeHHUN (cucTemMaTHUecKas) WM TpHBUA/IbHble Ha3BaHUS

BaKHEHIIINX HPEACTHBHTEHEﬁ KJ/IaCCOB OPraHNY€eCKHX BeIIeCTB

3.4

CBoOOAHOpaIVKaNbHBIE M WOHHBIA MeXaHW3Mbl peakuud. [loHsiTe O

Hyk/eoduse u snektpodusie. [IpaBuno MapkoBHUKoBa. [IpaBuo 3aiilieBa

3.5

AnkaHbl. XMMUUeCKHe CBOUCTBA aTKaHOB: TaJIOTeHUPOBaHUe, IeripupoBaHue,
TepMUUECKOe pa3/ioKeHHe, KPEeKWHI, Hh3oMepu3alusi, ropeHue. [lonyyeHue
ankaHoB. Lluknoankanbl. CreluKa CBOWCTB I[MK/IOAJKaHOB C MaJibIM

pa3MepoM I1uK/a. Peakiyu npucoefiMHeHUs U Pa/IUKaJbHOTO 3aMellleHust

3.6

AnkeHbl. XMMUUeCKUe CBOMCTBA: peakLiiy NIpUCcoeiMHe s (TaoreHupoBaHue,
TUIPUPOBaHue, TUAPOraJioreHUpoBaHue, TuApartalysi), TOpeHusi, OKUCTIeHUsT U
nosMMepu3aiv. [IpoMbliisieHHbIe W jabopaTOpHbIe CTMOCOOBI TIOyYeHust

d/IKEHOB




3.7

AnkagveHbl. XUMHUUeCKWe CBOMCTBA a/lKa[[MeHOB: peakLWd IpUCOeAUHEHUs
(rugpupoBaHUe, rajoreHMpOBaHUE), TOPeHUs U nonumepusauud. [TonyueHue

anKaJueHoB

3.8

AnkuHbI. XMMUYeCK1e CBOWCTBA: peakluy NMpucoeHeHus (TajoreHMpoBaHue,
TUIpUPOBaHue, THpaTal[ys, THAPOraJoreHUPOBaHNe) KaK CIoCo0 TOoTydYeHust
TOJTMMEPOB U JIPYTMX TI0JIe3HbIX TPOAYKTOB. Peakimu 3amelnieHusi. ['opeHue
alleTWeHa KaK MCTOYHMK BBICOKOTEMIIEPATypHOIO IIaMeHW [/isi CBapKu U

pe3ku MeTanioB. [IpumeHeHMe aljeTuieHa

3.9

Apenbl. XWMHUeCKHe CBOMCTBAa OeH30/1a: peakLUM 3eKTPOPHUIBLHOTO
3aMelleHus], TPUCoeJHeHus1 (TUAPUPOBaHWe, TrajoreHupoBaHue). Peakius
ropenusi. Oco6eHHOCTH XMMHUUECKUX CBOMCTB Tomyosia. [TomyueHue GeH3osa.
OcobeHHOCTH XMMHYeCKMX CBOMCTB CTHpoja. [losmMepu3anusi CTUpPOJa.

Crioco06bI rosiyueHUst ¥ IpUMeHeHHe apOMaTUUeCKUX yT1eBO/I0PO/I0B

3.10

Cruptel. [lpenenbHble OAHOATOMHBIE CIUPTHL. XHWMUUeCKWe CBOWCTBA:
B3aMMO/IEHICTBE C HaTpUeM KakK Crocob  yCTaHOBJIEHUSI  HaIMuUs
TUJPOKCOTPYMIbI, C TaJoreHOBOAOPOAAaMH KaK  CIocob  TomydeHus
pacTBOpUTe/iel, BHYTPU- U MEXMOJIeKy/sipHasi JerujpaTtanus. Peakius
ropenusi. IlosiyueHre 3TaHO/A: peakiusi OPOXKeHUSI T/IFOKO3bI, THpaTaljisi
3TWIeHa. OTWIEHIVIUKO/Ib W TJIMLEPUH Kak TMpeACTaBUTeN TMpeebHbIX

MHOT'0aTOMHBIX CITHPDTOB

3.11

deHon. XuMuyeckre CBoMcTBa (eHosa (peaklUyd C HaTpUeM, TMPOKCHAOM

HaTpusi, 6pomom). [TosyueHue deHoma

3.12

Anbaeruabl. XvMuUeckue CBOMCTBA TpefieflbHbIX anb/eru/ioB: T’MprUpOBaHUE;
KauecTBEeHHbIE peaklMd Ha KapOOHWIbHYIO Tpymmy (peakiysi «CepebpsiHOro
3epKasia», B3auMo/zencTBre ¢ ruipokcuom Meau (I1). ITonyyenune npejenbHbIX
anbJleTU/I0B: OKHUCJIeHWe CIUPTOB, TUJparanus aneTwieHa. ALIeTOH Kak
Tpe/iCTaBUTEIb KeTOHOB. OCOOEHHOCTH peakIy OKHC/IeHHs arleToHa

3.13

Kap6oHoBbIe KHCIOTHI. XMMHUECKHe CBOMCTBA IpeZie/bHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTM XWUMWUYEeCKHX CBOWCTB MYpPaBbUHOMN
KACIOTEL.  [TonydyeHune mpefesibHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT:
OKHC/IeHHWe a/lKaHOB, a/IKeHOB, IMepPBUUHBIX CIIMPTOB, ajabJerujoB. Beiciive
Tipe/ie/IbHbIE U Herlpe/ie/ibHble KapOOHOBbIE KHUC/IOTHI

3.14

Cnoxkuble 3¢upbl ¥ >kupbl. CrocoObl MO/MyuYeHHs] CJIOXKHBIX 3(UPOB.
Ob6patumMocTh peakuuu sTepuukauyu. [IpuMeHeHHe CIOXHBIX 3(QHUPOB B
MUILEeBOM Y Map(roMepHON MPOMBILIIEHHOCTH. JKUPbI KaK CA0XKHbIe 3(HpbI
IJIMLIEPYHA U BBICIIMX KapOOHOBBIX KHUCIOT. XMMHUYeCKHe CBOMCTBA >KUPOB:
TUJpUpPOBaHUe, OKWC/IeHWe. ['MAponm3, Wi OMbUIeHWe, YKUPOB Kak Croco0

TIPOMBIIIIJIEHHOTO TTOJTyUeHHs] COJiel BBICIINX KapOOHOBBIX KMCJIOT. MbIIA Kak




COJIM BBICHIHX Kap6OHOBBIX KHC/I0T

3.15

XyMUYyecKrue CBOMCTBA IVIFOKO3bl: peaklLMd C Yy4yaCTHeM CIIMPTOBBIX U
aJIbZIETUIHOM TPYIIIT U MOJIOUHOKHC/I0e OGpokeHue. [IpuMeHeHHe TJIFOKO3bI, eé
3HaueHMe B )KU3He/esTeJIbHOCTH opraiusMa. [liucaxapyupl: caxapo3a, MajbTo3a.
BoccTaHaBnvBarolljie W HeBOCCTaHaB/IMBawoIIMe Aucaxapuibl. [waposnus
mvcaxapuzioB. Ilommcaxapuzpl: Kpaxmai, TyiMKoreH. CTpoeHrMe MakpOMOJIeKYT
Kpaxmasa, IJIMKOTeHa W Le/unrososbl. dusnueckre CBOMCTBAa Kpaxmana U
L[e/IF0/103bl.  XUMUUeCKHWe CBOWCTBA KpaxMmasa: THApOJM3, KayeCTBeHHas
peakLus ¢ UOZ0M. XMMHUeCKHe CBOMCTBA LIeJITFO/I03bl: THUPO/U3, MOIyYeHue
3¢upoB 1esutt0n03bl. [loHATHE 00 WMCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

alleTaTHBIN 1IE]IK)

3.16

AMuHBL. AMUHBI KaK OpraHU4YecKre OCHOBaHUSL: peakLuM C BOJOW, KUC/IOTaMH,
peakiusi TOpeHHs. AHWIMH KakK IIpe/ICTaBUTe/lb apOMaTH4YeCKUX aMHHOB.
XUMHUeCKHe CBOWCTBA aHW/IMHA: B3aMMOJIEHCTBHE C KHC/IOTaMH, OpOMHOMN
BOZIOM, oOkucieHue. [losyueHue amMUHOB a/lKWUIMPOBaHHWEM aMMuaka U

BOCCTaHOBJ/IEHHEM HUTPOIIPONU3BOAHBIX YI/IEBOAOPO40B

3.17

AMMHOKHUCTOTHI U Oenku. AMUHOKHC/IOTBI KaK am(oTepHble OpraHhdecKue
coeavHeHusi. OCHOBHbIe aMMHOKHUCJIOTHI, oOpa3ytoiue Oenku. XuMHUeCKue
CBOMCTBa O€NKOB: TMAPOJIN3, IeHaTypaLus, KaueCTBeHHbIe (LIBeTHbIE) PeaKL[UH

Ha benku

3.18

CrtpoeHue W CTPYKTypa TMOJMMEPOB. 3aBUCHUMOCTh CBOWCTB TIOJMMEPOB OT
cTpoeHusi MosieKys. OCHOBHbIe CHOCOOBI TIOTYYEeHUS] BBICOKOMOJIEKY/IIPHBIX
COeZIMHEeHUM: peaKl[M¥ TOJIMMepU3aliuy 1 ToJIMKoH eHcauuu. Kiaccudukarus

BOJIOKOH

3.19

W eHTU(UKALMS OpraHUYeCcKUX coeJuHeHUH. PelieHne

SKCIIepruMeHTA/IbHBIX 3ad4 Hd PACIIO3HdBaHWE OPraHUYeCKHX BeIlleCTB

3.20

I'eHeTHuecKas CBSI3b MeXAy Kj1aCCAMHK OPraHUYeCKUX COE,E[I/IHEHI/Iﬁ

XUMUA U )KU3HDb

4.1

XuMusi B TOBCeJHEBHOW >ku3HW. [IpaBmsia Ge3oracHo paboOThl C eAKMMH,

rOprOUYMMHA U TOKCMYHBIMU BelljeCTBaMH, CpeCTBAMU OBITOBOU XUMHHU

4.2

XUMHUs U 3710pOBbe. XUMHUSI B MeJUL[He. XUMUS U CeJTbCKOe X03iCTBO. XUMMUSI
B MIPOMBIIIIEHHOCTH. XWUMUSI U SHEpreTHKa: TIPUPOHbIN U MOMyTHbIN HeTAHOM
rasbl, UX COCTaB U UCTo/b30BaHue. CocTtaB HepTy U e€ epepaboTKa (TIpUPOHbIe

VICTOYHHKHU YTJIEBOZOPO/IOB)

4.3

XuMUsi U 9KOMOTUs. XUMHUUeCKoe 3arpsi3HeHHe OKpY»Karollled cpefibl U ero
nocnesactBusi. OxpaHa ruzipocdepsl, MOYBbI, aTMocdepsl, (hopbl U hayHbl OT

XUMHWYECKOI'0 3dI'psa3HEHUS. HPO6HEM8 OTXOJ0B H MOOOYHBIX TMMPOAYKTOB.




AJ'IBTepHaTI/IBHbIe HNCTOYHHKHU SHEPrun

O6H_[I/Ie MnpeAacTaB/I€eHUA O TIPOMBILIJIEHHBIX criocobax MOJJIyueHUA XUMHUYECKUX

BelllecTB (Ha MpHMepe MPOM3BO/ICTBAa aMMMaKa, CepHON KWUCIOThI). YUépHas u

4.4 1BeTHass MeTa/ulyprus. CTek/Jio M CWIMKAaTHasg  MPOMBILUIEHHOCTb.
[TpombiiiieHHass — opraHuueckass xumus. CbIpp€ [AAs  OpraHu4ecKou
MPOMBILLJIEHHOCTH

5 Turibl pacuéTHBIX 3a1a4
£ 1 PacuéTbl MacChlI BelljecTBa Wik 00bEMa ra3oB 110 U3BeCTHOMY KOJTMUECTBY
" | BerjecTBa, Macce U 06BEMY OJHOTO M3 YYACTBYIOLIMX B PAaKIAU BEIL|eCTB

5.2 PacuéTsl TerioBoro 3¢ dekra peakiuu

5.3 PacuéTbl 00bEMHBIX OTHOIIEHHI Ta30B MPU XUMUUECKUX PeaKLUsIX

£ 4 PacuéTel Macchl (00BEMa, KOJTMUECTBA BelljecTBa) MPOAYKTOB PeaKI[|uH, ec/ii

' O/THO W3 BEIL[eCTB J]JaHO B U30bITKe (MMeeT MPUMECH)
e PacuéTbl MacCOBOM WK 0ObEMHOM /I0/TH BBIXO/A TTPOAYKTA PEAKI[UH OT
" | TeopeTHUeCKH BO3MOKHOTO
PacuéTter Maccel (00bEMa, KOMMYeCTBA BeIleCTBa) MPOAYKTA PeakLvu, eCu
5.6 | oIHO M3 BeIeCTB ZJAHO B BHIe pacTBOpa C OIpe/ie/IEHHON MacCOBOM fostei
PacTBOPEHHOrO BelecTBa
5.7 PacuéTel € MCronb30BaHWEM MOHATUW «MacCoBast 0Jish», «MOJISIpHast
" | KOHILIeHTparLHs», «PaCTBOPUMOCTb»
HaxoxxeHue Moseky/asipHOi (hopMyJ/ibl OpraHMuecKoro BelecTBa 1o ero
5.8 | MIOTHOCTH ¥ MaCCOBBIM ZIOJISIM 3JIEMEHTOB, BXO/ISIIIUX B €70 COCTAaB, WX TI0

MPOAYKTaM CrOpaHUst




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWUE MATEPUAJIbI VI YUUTEJIA

MU POPOBLIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChHI CETU

NMHTEPHET
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