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INOSACHUTEJIBHASA 3AIINCKA

Pabouas rporpamMma 1o XMMHH Ha YPOBHe cpefHero obiero obpa3oBaHus
pa3paboraHa Ha ocHoBe @ezepanbHOro 3akoHa OT 29.12.2012 Ne 273-®P3 «006
obpazoBanuu B Poccuiickoii Pezepaiiui», TpeboBaHU# K pe3yibTaTaM OCBOEHUS
beaepanbHOI 00pa3oBaTeILHOM ITPOrPaMMbI cpeiHero obiero obpaszoBanusi(POII
COOQO), mpeacraB/ieHHbIX B ®PefiepaJbHOM TOCYIapCTBEHHOM 00Opa3oBaTeIbHOM
craggapre COO, c yuérom KoHijemniuy TiperojjaBaHuss ydyeOGHOro IipeiMeTa
«Xumus» B oOpa3oBarenbHBIX oOpraHm3anusx Poccuiickoit  @epeparym,
peaTM3yoINX OCHOBHbIE 00pa3oBaTe/ibHbIe MPOrPAMMBbI, 1 OCHOBHBIX TI0JIO’KEHUH
«Crparerum pa3Butusi Bocrutanus B Poccurickoun ®epepaiiyu Ha nepuog, 1o 2025
rojia» (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 mipeameTa, peanu3yeMoe B YCIOBUSX AuddepeHLMPOBaHHOrO,
npodunbHOro oO0yueHusi, Tpu3BaHO oOecreunTb 0OIle0Opa3oBaTeNbHYI0 U
OOITIeKy/IbTYPHYIO TIOJATOTOBKY BBITYCKHUKOB IIIKOJIbI, HEOOXOAUMYIO IS
aflariTal[iu UX K OBICTPO MEHSIFOIIUMCS YC/IOBUSIM JKU3HU B COLIMyMe, a TakxkKe IS
MIPOZIo/DKeHUs 00yueHHsI B OpraHu3alysax TMpodeccroHa/bHOTO 00pa3oBaHus, B
KOTOPBIX XUMHUS SIB/ISIETCS OJJHOM W3 NPUOPUTETHBIX AUCIUTIIHH.

B nporpaMMme no XvMHUM HasHaueHue IpeAMeTa «XUMHUS» I0JIydaer
Mo[pOOHYI0 ~ WHTEpIIpeTalii0 B  COOTBETCTBMM C  OCHOBOTIOJIArarol[iMHU
nosioxxeausimu PI'OC COO o B3aMO0OYCIOB/IEHHOCTH 1ie/ieH, COJlep>KaHMs,
pe3y/ibTaToB 00yueHHss W TpeOOBaHWI K YPOBHIO TIOATOTOBKU BBITYCKHUKOB.
CBUAETeNBCTBOM TOMY SIBJISIFOTCSI CJ/Ie[yIOLLM€e BbITIO/IHSIEMble TPOrpaMMOM TI0
XUMUU QYHKLIUU:

e uH(OPMAIIMOHHO-MeTOihYecKasi, peajsu3alds KOTOpOi obecrieunBaeT
roJiyueHue TIpeJCTaBleHUss O Le/sX, COJlep’KaHuM, OOIleil cTpaTeruu
o0yueHus, BOCIIUTAHUS U Pa3BUTHSI 00YUAIOIIUXCST CPe/ICTBAMH TTpe/IMeTa,
13y4aeMoro B paMKax KOHKPETHOTO NpoduJis;

e OpraHM3alMOHHO-TIJIAHUPYIOLAS, KOTOpast rpeJyCMaTpuBaeT
orpejeseHre: MNPUHLUAIOB CTPYKTYPUPOBaHUS M TOC/Ie0BaTeIbHOCTH
M3ydyeHUss yueOHOTO Marepuasia, KOMUECTBEHHBIX W KAueCTBEHHBIX €ro
XapaKTepPUCTUK; TOAX0/I0B K (DOPMUPOBAHUIO COJEP)KaTeSbHOM OCHOBBI
KOHTpPOJIS U OILleHKHM 00pa30BaTe/bHbIX MAOCTHXKeHUN O00ydJaroluxcs B
paMKax WTOrOBOM artTecTalud B (opMe eAUHOr0 TIOCY/JapCTBEHHOTO
5K3aMeHa M0 XUMHU.

[Tporpamma Ajist yriyO6/I6HHOTO U3yUeHUsT XUMUU:

e yCTaHaB/IMBaeT WHBAapHMAHTHOe TIpe]MeTHOe Cofiep>KaHue, 00s3aTesbHOe
I7s1 U3yuyeHUsT B paMKax OT/Je/bHbIX TMpoduield, mnpeaycMaTpUBaeT



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

» [aéT MpuMepHoe pacripefiesieHre yueOHOT0 BpeMeHH, peKOMeH/1yeMOoro sl
W3yUeHUs OT/le/IbHbIX TeM;

e TMpeAsiaraeT TIPUMEPHYIO TI0C/IeZl0BaTeIbHOCTh U3yueHus y4ueOHOTO
MaTrepuasa C y4éTOM JIOTMKU MOCTPOEHUs KypcCa, BHYTPUIPEJMETHbIX U
Me)KIIpeIMETHBIX CBSI3€W;

e [aéT MeTOAMUECKYHO UHTepIIpeTaLyio 1e/ield U 3a/au U3yueHus npeJmeTa
Ha yriyO0/IEHHOM YPOBHE C YUYETOM COBPEMEHHBIX TTPUOPUTETOB B CUCTEME
cpegHero o0iiero o6pa3oBaHus, CO/lep>KaTebHOW XapaKTepUCTHKU
TJIaHUPYEeMbIX — pe3y/JbTaTOB OCBOEHUSI OCHOBHOW oOpa3oBaTebHOM
MIPOrpaMMBblI CpeJHero ob1iero obpa3oBaHusi (JIMYHOCTHBIX,
MeTaripeIMeTHbIX, TPeJIMEeTHbIX), a TakKXe C yUY6TOM OCHOBHBIX BH/IOB
yueOHO-TI03HaBaTe/bHBIX  /IeWCTBUM  OOyuarolerocsi 10 OCBOEHUIO
CoJiepKaHusi peMeTa.

[To BceM Ha3BaHHBIM TO3ULUSIM B IIpOrpaMMe MO XMMHHU MpeAycMOTpeHa
NIPEeMCTBEHHOCTh C O00yueHMeM XWUMHHM Ha YPOBHe OCHOBHOTO 0OI1ero
obpa3oBaHusl. 3a rpejie/laMH yCTaHOBJ/IEHHOM ITPOrPaMMOM T10 XUMUHU 00s13aTe/TbHOM
(MHBapuaHTHOM) COCTaBJIsIIOLLeN Co/lepKaHUs YyuyeOHOro rpeiMeTa «XUMUSI»
0CTaéTCsl BO3MOXKHOCTD BbIOOPA ero BapraTUBHOM COCTaB/ISIOLLIeH, KOTOpast J0/DKHA
OTIpe/ie/IIThCSI B COOTBETCTBUM C HalpaB/ieHHeM KOHKPeTHOTO Mpodusis 00ydeHusl.

B cootBercTBUM C KOHLeNTya/JbHbIMU T0/IOKeHUusMu PI'OC COO o
Ha3HaueHUW TIpegMeToB 0a30Boro U yriayOJIéHHOTO YpOBHeW B CHCTeMe
muddepeHIIMPOBaHHOTO 00yueHWsT Ha ypOBHe cpeiHero oOiero obpa3oBaHus
XUMHUS Ha YpOBHe YI/IyO/JIEHHOTO U3yYeHWs HarpaBieH Ha peann3ariyio
TIPeeMCTBEHHOCTH C TIOC/IeAYIOLIMM 3TarloM MOTyueHUs] XMMUUeCKOoro o6pa3oBaHus
B paMKaxX W3y4yeHUs CIlel[MajJibHbIX eCTeCTBEHHO-HAyUHbIX M XUMUUECKUX
JUCLIMIUIVH B By3aX M OpraHU3al[UsiX CpejHero rnpodeccruoHaibHOTO 00pa30BaHMsl.
B 3T0i1 CBsA3U H3ydeHue npeaMeTa « XUMUs» OPUEHTHPOBAHO ITPeUMYIIleCTBeHHO Ha
paciiipeHyde W yriaybsieHWe TeopeTHMUeCKOW U TIPaKTUUeCKOW TOATrOTOBKH
oOyuaroluxcs, BbIOpaBIIMX OrpejenéHHbI Npoduab 00ydyeHus, B TOM 4HC/ie C
MepCreKTUBOM  TIOC/eyIOI[ero TIOMy4YeHHsi XUMHUYecKoro oOpa3oBaHus B
opraHu3anusx TmpodeccroHanibHOTO oOpa3oBaHus. Hapsimy C 3TuMm, B CBeTe
tpeboBanuii ®I'OC COO K myIaHUpyeMbIM pe3yJibTaTaM OCBOeHUs (emeparTbHOU
obOpa3oBare/IbHOM IPOrpaMMBbI CpeZiHero o011iero o6pa3oBaHus U3yUueHUe rpeaMmeTa
«XHMHUs» OPUEHTUPOBAHO TaKKe Ha pelleHue 3a/lay BOCIUTAHUSI U COLMAIbHOTO
pa3BUTHSL O0ydYaroIMXCsi, Ha (OPMHUPOBaHWE y HHUX OOIeMHTe/NIeKTyaTbHbIX
yMEeHUH, YMEeHWM paljdOHa/IM3al[id yueOHOro TpyZa W 00OOIIEHHBIX CIIOCOO0B
JesITe/IbHOCTU, UMEIOIIUX MeXAUCLUTIIMHAPHBIN, Ha/iTIpeIMeTHBIN XapakTep.



CocTaBasolMU TIpeAMeTa « XUMHSI» Ha YPOBHE YITIyO/JIEHHOTO WU3yueHHs
ABJISIOTCA  yIyIyO/éHHBIe Kypchl — «OpraHudeckass xumusi» U «OOmjas u
HeopraHuueckasi Xumusi». [Ipy orpeziesieHUM MOAXO0/0B K 0TOOPY U CTPYKTYPHOM
OpraHu3alyy CoJepykKaHusl 3TUX KypCOB B IIporpaMMe [0 XWMHHM 3a OCHOBY
nipuHATEI oj10KeHuss @I'OC COO o pa3nuuusix 6a30Boro v yriay616HHOTO ypOBHEH
V3yUueHHUs npeamMeTa.

OcHoBy cogepxaHusi KypcoB «OpraHuueckas xumusi» U «OOujasi u
HeopraHuyeckass XHMUS» COCTaB/sieT COBOKYIHOCTb TPeJMEeTHbIX 3HaHUW H
yMeHU, OTHOCSIMXCS K 6a30BOMYy YDPOBHIO M3yueHHs TpefMeTa. JTa CHUCTeMa
3HaHUM [I0IyyaeT OlpeJeléHHOe TeOopeTUYeCcKoe [OIOJHeHUe, I103BOJIAIoLee
OCO3HAaHHO OCBOUTBH CYILeCTBEHHO O0/blNi 06bEM (haKTOIOrMUeCcKoro Matepuaria.
Tak, Ha yray6séHHOM ypOBHe W3yuyeHHusl TpegMeTa obecriedeHa BO3MOKHOCTb
3HAYMTe/IbHOTO YBe/InueHUst 00bEMa 3HaHUM 0 XUMHUUYeCKHUX 37ileMeHTax U CBOMCTBaxX
WX COe/JMHeHUI Ha OCHOBe pacCIIMpeHus U yriybeHus rpeicTaBieH|i 0 CTPOeHU!
BeI[eCTBA, XUMHWYECKOM CBS3M M 3aKOHOMEDHOCTSIX MPOTEKaHWs peakLui,
paccMaTpyBaeMbIX C TOYKW 3DEHUS] XMMHUYEeCKOM KUHETUKU U TepMOAVHAaMUKHU.
N3yuenne nepuoandeckoro 3akoHa U [leproguueckor CUCTEMbl XWMHYECKHAX
3/IeMeHTOB Oa3upyeTcsi Ha COBpeMeHHbIX KBaHTOBOMEeXaHUUeCKHX TIpe/ICTaBIeHUsIX
O CTpoeHMM aTtoMa. XWUMHuUecKas CBsSI3b OOBSICHSIETCSI C TOUKM 3peHus
SHepreTUUeCKUX W3MeHeHU TIpy eé 00pa30BaHUM U pa3pyllIeHHH, a TakKXKe C TOUKU
3peHus] MexXaHW3MOB eé oOpa3oBaHus. 3yueHre THUIOB peakIi[{il [JOTIOTHSIETCS
dbopmMrpoBaHreM TIpe/icTaB/eHUM 00 2/IeKTPOXMMHUYEeCKUX TIpolieccax W
3JIEKTPOJ/IM3€ PACI/IaBOB U PaCTBOPOB Bell[eCTB. B Kypce opraHn4eckou X¥MMUU Npu
pPacCMOTPeHUH PpeaKI[MOHHOW CTIOCOOHOCTH 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 /I/Is1 K/IaCCOB OTpe/iesiEHHOro Tipoduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYPY Y XapaKTep [OTIO/THeHHH K 00I1ieil cucTeMe TpeIMeTHBIX
3HAaHUI) OKa3bIBalOT BMSIHUE CMEXHbIe MpeAMeThl. Tak, Haripumep, B COZiepyKaHur
npeiMeTa Jijisi KJ1aCCOB XUMUKO-(pu3nueckoro npodus 6osbiioe 3HaueHue 6yayT
MMeTb 3/IeMeHThI yueOHOro MaTepurasa 1o obieit xumuu. [1pu u3ydyeHuu ripegmMeTa
B JIaHHOM C/ly4ae akieHT OyJeT czesaH Ha OOIIHOCTH METO/IOB TI03HAHUS,
OOIITHOCTh 3aKOHOB M TEOPUM B XUMHU U B (pH3UKe: aTOMHO-MOJIEKY/ISipHasi TeOpUsl
(MosiekynsipHasi TeOpusi B (PU3KKE), 3aKOHbI COXPAHEHUS] MaCChl U SHEPTUH, 3aKOHBI
TePMOJMHAMUKU, 3/1eKTPOJINU3a, TIPe/iCTaB/IeHrs O CTDOEHUU BellleCTB U Ipyroe.

B TO ke BpemMs B cojep)KaHWUW TIpeAMeTa [Ji1 KJIaCCOB XUMUKO-
O6uosorrueckoro npoduis Gonblvid yAe/NbHbIA BeC OyJeT MMeTb OpraHhvYecKas
xumusi. B 3ToM ciyuae ripeiocTaBisieTCsi BOSMOXKHOCTH [171s1 60Jiee 00CTOATETHEHOTO



PACCMOTPEeHHsI XUMHUUeCKOW OpraHu3al[iy K/IeTKH KaK OHMO0J/IOTHYecKoi CUCTeMBI, B
COCTaB KOTOPOM BXOZSAT, K NPUMEPY, TaKWe CTPYKTYPHble KOMIIOHEHTBI, KakK
JUTUIBI, OeMKY, 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] CYL[HOCTU TpOLiecCOB (POTOCHMHTE3a, AbIXaHUS,
TMLeBapeHUs.

B mnaHe ¢opmupoBaHHsS OCHOB HAyuyHOrO MHPOBO33DEHUs], OCBOEHUS
00ITleHayYHbIX METO/IOB TTI03HAHUS M OITbITA IMPAKTHUECKOr0 PUMEeHeHUs] HayYHbIX
3HaHUU H3ydeHUe TipefMeTa «XUMHUs» Ha YI/IyO/JEHHOM ypOBHE OCHOBAaHO Ha
MeXXIpeZMEeTHBIX CBS3SIX C yueOHbIMU TIpeJMeTaMH.

[1pu n3yueHuun yueGHOTO rpemeTa « XUMHsI» Ha yI/IyOJIEHHOM YPOBHE TaKiKe,
KakK Ha YpPOBHE OCHOBHOTO U Ccpe/iHero o0iijero obpazoBanusi (Ha 6a30BOM ypOBHe),
3a/laueii MepBOCTEINIeHHOM 3HAUMMOCTH SiB/sieTCsl ()OpMUpPOBaHHWE OCHOB HayKH
XUMHU KaK 00/1aCT COBPEMEHHOI'0 eCTeCTBO3HaHUS, IPAaKTUUeCKOU /leaTeTbHOCTH
yesioBeKa 1 OJTHOT0 U3 KOMITIOHEHTOB MUPOBOM Ky/IbTYphl. PellieHre 3ToM 3a/1aud Ha
yriayOJIEHHOM YpOBHe W3yueHHusl TpeiMeTa IIpeAriosiaraeT peanun3alyio TaKUx
1ie/iel, Kak:

e (opMUpOBaHHe TpeCTaBJIeHUM: O MaTepUaJbHOM €eJUHCTBE MMUPa,
3aKOHOMEPHOCTSIX Y M03HABAaeMOCTH SIBJIEHWH MPUPO/bI, O MeCTe XUMHUHU B
CHUCTeMe eCTeCTBeHHbIX HayK U e€ BeAylled posd B obecrieueHHU
yCTOMUMBOTO  pa3BUTHs  UejiOBeUeCTBa: B  pellleHud  TpobsieM
9KOJIOTUYECKOM, SHepreTHUYeCcKOW U TUIleBoi 0e301MacHOCTH, B pPa3BUTHHU
Me/IULIUHbBI, CO3[JaHUH HOBBIX MaTepUasioB, HOBbIX MCTOUYHUKOB SHEPTUHU, B
obecrieueHHY pal[MOHAILHOTO TIPUPO/IOTIONB30BaHUs, B (OPMHUPOBAHUH
MHUPOBO33peHusI U 00Ilell Ky/JbTypbl uesioBeKa, a TakXe JKOJIOTMUecKd
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3/]J0POBBIO U TIPUPOJHOMU Cpeie;

e OCBOEHHE CHUCTeMbl 3HaHWM, JeXaluXx B OCHOBe XUMHYECKOU
COCTAaBJISIFOIIEN eCTeCTBEHHO-HAayYHOW KapTHUHbI MUpa: (yHJaMeHTa/IbHbIX
TOHSATUH, 3aKOHOB W TE€OpHUW XHWMWMH, COBPEMEHHBIX MpeACTaB/IeHUuHd O
CTPOEHMM BellleCTBA HAa pa3HbIX YPOBHAX — AarOMHOM, WOHHO-
MOJIEKY/IIDHOM,  Ha/IMOJIEKYJIIPHOM, O  TepMOJAWHaMHUUYeCKUX U
KUHETUYECKUX 3aKOHOMEDHOCTSIX MPOTEKaHWs XUMUYECKUX peaklyd, O
XUMHUeCKOM PaBHOBECHH, PACTBOPAX U AMCIIEPCHBIX CUCTeMax, 00 00X
HayYHbIX MMPUHLUMNAX XMMUYECKOTO POM3BO/ICTBA;

e (opMHpOBaHuE y oOyyJarommxcs 0CO3HAHHOT'O TTOHUMAaHMUSI
BOCTPeOOBAHHOCTH CHCTEMHBIX XUMUUECKHUX 3HAaHWM MJi1 O0ObsICHEHHs
K/TFOUEeBBIX Hjlell W MpobsieM COBPeMeHHOW XWUMUH, [Isi OObsICHEeHUs U
TIPOTHO3UPOBAHUSA SBJIEHUH, UMEIOLUX eCTeCTBEHHO-HAYUHYI0 TMPUPOAY;
I'PaMOTHOTO pellieHus TIpo0/ieM, CBA3aHHBIX C XUMUeU, MPOrHO3UPOBaHUSI,



aHa/IM3a U OLIEHKH C TTO3ULIMKM SKOJIOTMUeCKON 0e30IacHOCTH MOC/IeICTBUI
ObLITOBOM U TIPOU3BOJCTBEHHOM /[IeATeTbHOCTH Yel0BeKa, CBSI3aHHOW C
XUMHUYEeCKHUM TTPOM3BO/ICTBOM, MCII0/Ib30BaHKEM U TTlepepabO0TKOii BelllecTs;

« yriybJieHHe Mpe/icTaB/IeHUH 0 HayUHBIX MeTOZAX TI03HAHUS, He0OX0UMBIX
A7ist puoOpeTeHUss YMeHWM OpPHEHTUPOBATbCS B MHDe BeIeCTB U
OOBSICHEHUS] XUMUUEeCKUX sIBJIeHWH, WMEKIIUX MeCcTo B TIpUpoje, B
MpaKTUYeCKOM JIesiTe/TbHOCTH Y TTOBCEeIHEBHOM YKU3HM.

B mniaHe peanuzaluu nepBOOUYEpeAHBIX BOCIUTATENbHBIX W Pa3BUBAIOIIUX
GYHKIMM 1[e/IOCTHOM CHCTeMbI CpefHero o0iero oOGpa3oBaHUs TIPU W3yUeHUH
npeaMera «XuUMHUs» Ha yriayOnéHHOM  ypoBHe 0CO0yI0  aKTya/lbHOCTh
NpyuoOpeTaroT TaKue 11/ U 3a/laui, Kak:

e BOCMUTaHWe YOEXAEHHOCTH B TI03HABAEMOCTH SIBJIEHUW TIPUPOIBI,
yBa)KeHHsI K TIPOL[eCCY TBOpPUeCTBAa B 00/1acTH TeOpeTHYeCKUX U
TIPUK/IaJHBIX MCC/IeJOBaHMMA B XWMMHH, (DODMHPOBaHWE MUDPOBO33DEHUS,
COOTBETCTBYIOILIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU;

e pa3BUTHE MOTHMBAIMM K OOyUeHHI0 U TI03HAHWIO, CIIOCOOHOCTEeH K
CaMOKOHTPO/IIO M CaMOBOCIIMTAaHWIDO  Ha  OCHOBE  YCBOEHHs
o0111e9e/I0BeUeCKUX [IeHHOCTEeH;

e pa3BUTHE TMO3HABaTebHBIX UHTEPECOB, UHTE//IEKTya/IbHbIX U TBOPUYECKUX
criocobHoCTe oOyuaroluxcs, (GopMHpOBaHHE y HHUX CO3HATEIbHOTO
OTHOIIIEHHSI K CcaM000pa30BaHWIO U HeNpephIBHOMY 00pa30BaHMIO KakK
YCJIOBUIO YCTENIHOM MpodecCcroHaMbHOM B 0011[eCTBEeHHOM [J1eATe/TbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBbI0 M TOTpPeOHOCTH B
310pOBOM 0Opas3se >K13HW;

e (¢dopMUpOBaHHWE YMeHWM U HaBBIKOB Pa3yMHOI'O IPUPOZOIIOIb30BaHus,
pa3BUTHE SKOJIOTHUEeCKON KY/IbTYPbl, TPUOOpeTeHre OIbITa 0011[eCTBeHHO-
T0/Ie3HOM 3KOJIOTUUECKOH iesiTe/TbHOCTH.

OO0i11jee 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 kacce — 102 yvaca (3 yaca B HeJjeto).



COAEPXXAHUE OBYUEHUA
10 KJTACC

OPT'AHNYECKAS{A XUMUSA

TeopeTnyeckne 0CHOBBI OPraHMYeCKOH XUMMH.

[Tpeamet 1 3HaUeHUe OPraHUUeCKOM XUMUH, Mpe/iCTaBIeHre 0 MHOT00Opasuu
OpraHNYeCcKux CoeMHEeHUH.

O/NeKTpOHHOe CTpOeHWe aToMa yrjepojia: OCHOBHOe U BO30yXKAEHHOe
COCTOsIHUSAL. BasieHTHble BO3MOXXHOCTM aToma yriepoja. XuMuueckasi CBsi3b B
OpraHuuecKrx coeuHeHUsiX. TUIbl TMOPUAU3aLIMK aTOMHBIX opbuTaneii yrieposa.
MexaHu3Mbl 00pa3oBaHUsI KOBa/JIeHTHOM CBsi3u  (0OOMeHHBIW ¥ JIOHOPHO-
aKL[eNTOpHbIN). TUIbl TepeKpbIBaHUS AaTOMHBIX oOpOuTaneidl, o- U T-CBSI3U.
OpvHapHasi, ABOWHasi U TpoiHasi CBsizb. CrIocoOBI pa3pbiBa CBsi3eil B MOJIeKyJIax
opraHuueckvdx BeiecTB. [loHaTue o cBOOOJHOM pajuKane, Hykieoduse u
ysieKTpoduIe.

Teopuss cTpoeHusi opraHuueckux coefauHeHur A.M. byrtnepoBa w
COBpeMeHHbIe TIpe/ICTaB/IeHHs O CTPYKTYpe MOJIeKyJ/l. 3HaueHre TeOpUM CTPOeHUs!
OpraHWYecKux CoeflMHeHUuH. MoseKy/sipHble W CTPYKTypHble  (DOPMY/IbI.
CTpyKkTypHble (OpMy/bl pa3lMYHbIX BUJOB: pa3BEpPHyTas, COKpalléHHas],
cKesleTHas. M3omepus. Buibl uW30MepuM: CTPYKTypHas, IIPOCTPAHCTBEHHas.
DneKTpoHHbIe 3P (deKThl B MOIEKY/1aX OPraHuUeCKUX CoeIMHeHuM (MHAYKTUBHbBIA U
Me30MepHbIN 3(PeKThI).

[IpencraBneHre 0 KiaacCU(UKALMU OpraHWYeckux BellecTB. [loHsATHe O
dbyHKUMOHanbHOU rpymnme. ["'omosorus. ["'omonornueckue psigpl. CucTeMaTryecKas
HOMeHK/aTypa opraHnueckux coeiuHeHud (IUPAC) u TpuBHUa/ibHbIe Ha3BaHUS
OTJle/IbHBIX TIpe/iCTaBUTe IeH.

OcobeHHOCTH M KiaccU(UKalMsi OpraHnyeckKux peakiuil. OKucIdTenbHO-
BOCCTaHOBUTE/IbHbIE PEAKLIUYA B OPraHUYeCKOW XUMUHU.

OKCrepyMeHTa/lbHble MeTO/bl W3yUeHHs BeLleCTB W MX MpeBpalljeHul:
03HaKOMJIeHHe ¢ 0Opa3ijaMi OpraHuyeCcKUX BelljeCTB U MaTepra/iaMi Ha X OCHOBe,
OMBITHI M0 MPEBPALLleHUI0 OPraHUYeCKHX BeLeCTB NP HarpeBaHWM (II1aBJIeHUeE,
oOyrnvBaHWe U TropeHue), KOHCTPYMpOBaHWe MoJiesieid MOJIeKY/ OpraHh4yecKux
BelLleCTB.

YrieBogopojsbl.

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



XYAMHUYeCKre CBOMCTBA aJIKaHOB: peaklMyd 3aMelleHus, W30MepHr3alivHy,
JlerupUPOBaHus, LIMKIU3aluK, TIMPOJn3a, KpeKrHra, ropenus. Ilpeacrasienve o
MeXaHW3Me peaKiui PaJIMKaJbHOr0 3aMell|eHuUs .

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

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

Ankensl. ['oMosiorryeckuii psif, aJikeHOB, o0Iiast (opmysa, HOMeHK/IaTypa.
DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHKE MOJIEKYJT aTKEHOB, SP*-THOpUIH3aLiis
aTOMHBIX OpOuTanei yriaepoja, o- U T-CBs3u. CTPYKTypHas W reomeTpuueckKas
(uuc-TpaHc-) usoMepus. dusnueckre CBOUCTBA aJIKeHOB. XUMUYECKUe CBOMCTBA:
peakluM NPUCOEeJIVHEHUs, 3aMelleHusi B O-T0JIOKeHUWe TIpU [JABOMHOM CBS3W,
rojiimepu3sanuu U okucienus. [IpaBuno MapkoBHMKOBa. KauecTBeHHbIe peakijuu
Ha JIBOMHYIO CBsi3b. CI0COOBI 1TOTyUeHUsI ¥ IPUMeHeHHe a/IKeHOB.

Ankaguensl. Knaccudukaiys ankagueHOB (COMpPsPKEHHbIe, U30/TMPOBAHHbIE,
KyMyaupoeaHHble). OcoOeHHOCTH 3/IEKTPOHHOTO CTPOEHUSI ¥ XUMUUeCKHUX CBOUCTB
COTPSKEHHBIX IUeHOB, 1,2- u 1,4-nipucoegrnenue. [1omvmepur3anyis CONPSKEHHbBIX
nreHoB. CriocoObl MoTyueHust ¥ TIpUMeHeHre afKaueHoB.

Ankunbl. 'oMonOrudeckuii psiji aTKMHOB, 0011jasi popmysia, HOMEHK/IaTypa U
M30MepUsi. JJIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOEHHEe MOJIeKYJ aJIKWHOB, Sp-
rubpuar3alvs aTOMHBIX opbuTtasneit yriepoja. @usnyeckue CBOMCTBA aTKUHOB.
XUMUYeCKre CBOMCTBA: peakijuy MpucoeiMHe s, JUMepyu3aliii U TpUMepHr3alliy,
OKHCJieHUs. KHUC/IOTHbIEe CBOKCTBA aIKWHOB, UMEROIIUX KOHLIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peaklUyd Ha TPOWHYIO CBsi3b. CIIOCOOBI TTO/TyUYeHrst U IpUMeHeHHe
aJIKWHOB.

ApoMaTtuueckue yrJjieBoJIopo/ibl (apeHbl). ['oMonorvueckuid psifi apeHoOB,
ob1iasi popmysia, HOMEHK/IaTypa U “30Mepusi. DJIeKTPOHHOE U IMPOCTPAHCTBEHHOe
CTpOeHWe MoOJieKy/ibl OeH3osa. PuU3nUeckre CBOWCTBA apeHOB. XUMHUYECKHe
CBOMCTBa O€H30/1a ¥ ero TOMOJIOTOB: peaki[iy 3aMellieHus: B 6eH30/IbHOM KOJIbLie U
yIJIeBOJOPOJHOM paJuKase, peakluu IPUCOeJVHEeHUs, OKUC/IeHHWe I'OMOJIOIOB
6ensona. IlpexcraBieHue 00 OpUEHTHpYOIIEM [eHCTBUM 3aMecTuTesedl B
0eH30/IbHOM KOJIbI[e Ha TIpUMepe ajKWIbHBIX paJuKaaoB, KapOOKCHIbHOM,
TUIJPOKCUJIHOW, aMWHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcobeHHOCTH
XUMUYECKHUX CBOMCTB cTupoJa. [Tomumepusaius ctupona. Criocobbl momyueHus 1
TpYMEeHeHUe apoOMaTUUeCKUX YrieBOJ0POI0B.

[Tpupognbiii ra3. ITonyTHele HedTsHbIe ra3bl. HedTh u eé npoucxoxaeHue.
KameHHBIN yTo/ib U MPOAYKTHI ero nepepabotku. CriocobObl miepepaboTKy HedTH:



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

['eHeTHUecKasi CBS3b MeXX/ly Pa3/IMYHBIMU K/IaCCaMH YTJIeBO/JOPO/IOB.

DNeKTPOHHOE CTPOEHHEe Ta/IoreHINPOU3BO/IHbIX YTJIEBOOPO/OB. Peakijuu
3aMellleHUs] TajoreHa Ha TUAPOKCOTpynmy, HUTPOTpynmy, LIMAHOTPYIIIy,
amuHorpynny. [lelicTBe Ha Ta/JIOreHNpPOM3BO/HbIE BOAHOTO M CIHAPTOBOIO
pacTBopa 11é/10ud. B3aumozencTBrie AUrajoreHajJKaHOB C MarHWUeM U LIMHKOM.
[TonsiTHe 0 MeTaJI/I00PraHuYeCKuX COeIMHEHUSIX. Vcnonb3oBaHue
raJIoTeHTNIPOM3BOJHBIX  YTJIeBOJIOPOZIOB B OBITY, TexXHWKe U TIpU CHUHTe3e
OpraHUYeCcKuX BellleCTB.

OKCrepuMeHTa/ibHble MeTOZbl M3yueHHs BellleCTB U UX IpeBpallleHUi:
v3yueHve (pM3NYECKUX CBOWCTB YTJIeBOJIOPOJIOB (PaCTBOPUMOCTD), KaueCTBEHHbIX
Peakiiii yI/IeBO/JIOPOZIOB Pa3/MUHBIX KaaccoB (obecliBeuriBaHHe OpOMHOMN WJTH
VO/IHOM BOJbl, pacTBOpa IepMaHraHaTa Kajus, B3aUMOJEWCTBHE alleTh/eHa C
aMMHUauyHbIM pacTBOpoM oOKcuja cepebpa(l)), kauecTBeHHoe OOHapy>kKeHHe
yrJjiepo/ia ¥ BOAOPOZA B OPraHUUeCKHX BeleCcTBaxX, MojlyyeHue STUieHa U u3yueHue
ero CBOMCTB, O3HAKOMJIeHHe C KoyieKiusMu «HedTb» u «YTomb», ¢ obpasijamMu
M1aCTMacCc, KayuyyKOB W pe3UHbl, MO/le/TMPOBaHUe MOJIEKYyJ YTraeBOAOPOJOB M
raJioreHIPOU3BO/IHbIX YT/I€BOJOPO/IOB.

Kucnopojcoaepxaigye opraHu4eckyue coeJUuHeHH.

[IpenenbHble OAHOATOMHBIE CrUpThl. CTpoeHHe MoJieKyan (Ha TMpumepe
MeTaHO/a W 9TaHosa). ['omosorvueckuit psifi, obidas ¢dopMyia, HW30Mepus,
HOMEeHK/JaTypa U  Kjnaccudukaiusa. Ddusrueckue CBOWCTBA  Mpejie/IbHbIX
O/IHOATOMHBIX CIUPTOB. Bozopo/Hble CBSI3U MeXAy MOJIeKy/JIaMu CIIMPTOB.
XyYMUUeCKUe CBOMCTBa: peaklUUU 3aMelleHusi, JerujpaTaljud, OKHCIeHUs,
B3aUMO/IEICTBME C  OpPraHUYeCKUMHW UM  HEOpraHWYeCcKWMHU  KUCJIOTaMH.
KauecTBeHHasi peakijysi Ha OZJHOATOMHbIe CIIUPTHI. [{eliCTBUe 3TaHOJIa U MeTaHoJIa
Ha opraHu3M uenoBeka. CriocoObl TOMyYeHWss W TIPUMEHeHHe OJHOATOMHBIX
CITUPTOB.

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

MHoroatoMHble CIUPTbI — STUIEHIVIMKO/Ib W TAulepuH. Pusnueckue u
XUMUYeCKre CBOMCTBA: peaklvy 3aMellleHus], B3auMO/IelCTBUe C OpraHUuYeCKUMU U
HeopraHWYeCKMMHU KMCJIOTaMU, KaueCTBeHHast peakLivsi Ha MHOTOaTOMHbIE CIIUPTHI.
[TpeacTaB/ieHre 0 MeXaHU3Me peakiui HyK1eo(rU/ILHOTO 3aMellieHus. JleiicTBre Ha
opraHu3m desioBeka. Crioco0bl To/TyueHus: ¥ MpUMeHeHHe MHOT0AaTOMHBIX CITHPTOB.

@®eHosi. CTpoeHUWe MOJEKY/bl, B3aWUMHOEe BJIMSIHUE TUAPOKCOTPYIIbI U
6eH3zonbpHOTO siApa. dusnueckue cBoiicTBa (peHoma. OcoOEHHOCTH XUMHYECKHX



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

Kapb6oHubHble coeZIMHeHUsI — a/lbJieTU/bl U KeTOHbI. JJIEKTPOHHOE CTpOeHHe
KapOOHUIBHOM TpyTinbl. ['oMosiorueckue psifibl anberu/ioB U KeTOHOB, 00Iast
dbopmyna, u3oMepusi U HOMeHKaTypa. Pusnueckue CBONCTBA ajbJerUioB U
KeTOHOB. XMMHUeCKHe CBOUCTBA a/ibJeTU/I0B U KETOHOB: PeakLuy MTPUCOeJUHEHUSI.
OkucreHWe anbJeruzioB, KaueCTBeHHble peakluu Ha anbgerugpl. CrocoOsbl
T0JIyueHus1 U pUMeHeHUe ajibJeruzioB U KeTOHOB.

OZHOOCHOBHBIe TIpe/ie/ibHbie KApOOHOBBIE KUCTOThL. OCOOEHHOCTH CTPOEHUS
MoJIeKy/1 KapOOHOBBIX KUCIOT. MI30Mepusi 1 HOMeHK/aTypa. Pr3nueckre CBOMCTBA
OJTHOOCHOBHBIX TIpejie/lbHbIX KapOOHOBBIX KUCIOT. BoJopojHble CBS3U MeXIy
MoJIeKyJlaMi KapOOHOBBIX KHCIOT. XUMHUUeCKre CBOWMCTBA: KHUC/IOTHbIE CBOMCTBA,
peakiysi 3TepudUKalMy, peaklUUd C ydacTheM YIr/eBOAOPOJHOr0 pajuKasa.
Oco0eHHOCTH CBOWCTB MYpaBbUHOM KHUC/IOThL. [lOHSITHE O TIPOM3BOAHBIX
KapOOHOBBIX KUCIOT — CAOXKHBIX 3¢upax. MHoroobpasue KapOOHOBBIX KHCIOT.
OcobeHHOCTH CBOWCTB Herpe/ie/lbHbIX M apOMaTH4eCKUX KapOOHOBBIX KUC/IOT,
IUKapbOHOBBIX KHMCJIOT, TUIPOKCUKApPOOHOBBIX KUC/OT. [IpeficTaBUTeM BBICIIMX
KapOOHOBBIX KUCJIOT: CTeapuHOBasl, MaJbMUTUHOBAsl, OJIEMHOBAasi, /UHO/E8as,
JIUHO/MeHo8as KUCI0Thl. CriocoObl MoTyueHust U MpuMeHeHre KapOOHOBBIX KHUCIOT.

Cnoxsble 3¢upsl. ['omonoruueckuii psij, obias dopmysia, u3oMepusi u
HOMeHK/laTypa. Pusnyeckve U XUMHYeCKHWe CBOWCTBA: TUAPOU3 B KUCIOW U
1[e/I0OYHOM cpe/e.

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 yriaeBoioB. Knaccudukaiys yriaeBosioB (MOHO-, U-
U TiosMcaxapufibl). MoHocaxapuzbl: TJIOKO3a, (DpyKTo3a, ranakrosda, pr0o03a,
ne3okcupurbo3a. Pusnueckre CBOWCTBA M Haxoxk[eHWe B Tipupoje. doTocuHTes.
XrMHUeCKUe CBOKCTBA I/TFOKO3bI: peaKLMU C y4aCTUeM CIUPTOBBIX U albAeruJHOu
rpymrn, CIUPTOBOE W MOJIOYHOKHC/IOe OpokeHue. [IpumeHeHUe T/IFOKO3bI, €é
3HaueHWe B )KU3HeJesTeJIbHOCTA OopraHu3ma. [lucaxapupl: caxapos3a, MaabTo3a U
JaKTo3a. BoccTaHaBMBarollMe U HeBOCCTaHaB/IMBaroIMe qucaxapu/ibl. ['uaposnus
nucaxapuioB. HaxoxeHve B mpupo/ie U npuMeHeHue. [lovcaxapuibl: Kpaxmari,
IJIMKOTeH W Lesuitosio3a. CTpoeHMe MaKpOMOJIeKYy/ Kpaxmara, IJIMKOreHa W
Le/ton03bl.  dr3nueckre CBOMCTBA Kpaxmaia M Le/UII0JIo3bl. XUMUYecKue
CBOMCTBA Kpaxmasa: THMAPO/N3, KaueCTBEeHHas peaklys C HOAOM. XHUMHUUYEeCKUe
CBOMCTBA LIeJ/UTHOJIO3bI: TUAPO/N3, ToayueHre 3(PUPOB 1ie/itono3bl. [ToHsTHe 00
HCKYCCTBEHHbIX BOJIOKHAX (BHMCKO3a, alleTaTHbIN IIEK).



OKCrepyMeHTa/ibHble MeTO/bl W3yueHHWsl BelleCcTB W WX MpeBpalleHul:
pPacTBOPUMOCTb Pa3/IMYHbIX CIIMPTOB B BOJle, B3aUMOZEMCTBUE 3TaHOJIa C HATPUEM,
OKHMCJIeHWe 3TW/I0BOr0 CIUPTa B albJerv/, Ha pacKajéHHOM MeJHOM MPOBOJIOKE,
OKHMC/IeHWe 3TWIOBOIO CIHUpPTa JUXPOMAaTOM Kaius (BO3MOXHO MCIIOJIb30BaHUE
BU/leOMaTepUaioB), KaueCTBeHHble peaklMd Ha ajbjerufibl (C TUAPOKCUIOM
muammuHcepe6Opa(l) u ruapokcugom meau(11)), peakifus raviiepyrHa C THIPOKCHAOM
mMeu(Il), xuMuueckre CBOMCTBA pacTBOpa YKCYCHOM KMC/IOTbI, B3aUMO/eHCTBUE
pacTBoOpa III0KO03bI ¢ TuApokcrgom Meau(1l), B3aumoericTBre Kpaxmasia C U0/I0M,
pellieHWe SKCIepUMeHTa/llbHbIX 3afad 1o TeMaM «CroupTtel U (DeHOsbI»,
«Kap6onHoBbie KMC/TOThI. ClI0)KHBIE 3(DUPBI».

A3oTcopepixaljue opraHnyecKyue coeANHeHUs.

AMWHBI — OpraHMuYeckue NMpOU3BO/HbIe amMmMuaka. Kiaccuukaiuys aMmruHOB:
aniudaTuyeckue U apoMaThueckue; TepBUUHbIe, BTODUUHbIE U TPETUUHbIE.
Crpoenue MoJieKys, obijasi opMmyna, “30Mepusi, HOMeHKIaTypa U (usnyeckue
CBOMCTBa. XMMHYECKOe CBOMCTBA aau(aTHUYeCKUX aMHUHOB: OCHOBHbIE CBOMCTBA,
JIKWIUPOBaHWe, B3aUMOJEUCTBHE IePBUYHBIX aMHUHOB C a30TUCTOM KUCJIOTOM.
CoJv a/KiIaMMOHUS.

AHWIVH — Npe/iCTaBUTe/Ib aMUHOB apoMaThueckoro psifia. CTpoeHHe aHU/IMHA.
B3aumHoe BiusiHMe Tpynn aTOMOB B MoJjeKysie aHuWanHa. OcobeHHOCTH
XUMAYECKUX CBOWCTB aHWIMHA. KauecTBeHHbIe peakiuu Ha aHUIMH. CroCcoObI
MoJiydyeHUsi U TMpUMeHeHUe anudaThuecKux aMuHOB. [losiyueHue aHWIMHA U3
HUTPOOEH30/1a.

AmuHokuc/10TEl. HOMeHKnaTypa U usomepus. OtTzesbHbIe IpeCTaBUTeNN O-
AMUHOKHWC/IOT: TJIMUWH, ajaHvH. ®Dusuuyeckre CBOUCTBA aMUHOKHUCJIOT.
XyUMUUeCKUe CBOMCTBA aMHUHOKUC/IOT Kak aM@(OTepHbIX OpraHUYecKrux
COeMHEHWM, peakiusi TI0JIMKOHZAeHcalud, oOpa3oBaHWe TeNTUAHOW CBSI3U.
bronornueckoe 3HaueHrue aMMHOKUCI0T. CUHTE3 U TH/POJIU3 MeNTH/OB.

benku kak mnpupogHbie mosivMepsl. IlepBuuHasi, BTOpUUYHAs W TpeTUYHas
CTpyKTypa OenkoB. XuUMHYeCKHe CBOMCTBa Oe/IKOB: THPOMW3, [eHaTypaius,
KaueCTBeHHbIe peaKluy Ha OesTKu.

OKCrepyMeHTa/lbHble MeTO/bl W3yUeHHs BeLleCTB W WX MpeBpalljeHul:
pacTBopeHWe OesKOB B BoOjle, [eHaTypaiusi 0e/KOB TpYM HarpeBaHUM, I[BETHbIE
peakiM Ha OesikM, pellleHHe SKCTIepUMEeHTalbHbIX 33/ad [0 TemaMm
«A30Tcojeprkalljye opraHuueckue coeJuHeHus» U «Pacrno3HaBaHue opraHuuecKux
COoeIMHEHUI».

BbICOKOMOJIEKY/ISIpDHbIE COeJUHEHMS.

OCHOBHbIE TIOHSITHSI XMMHUH BbICOKOMOJIEKY/ISIDHBIX CO€/JMHEeHWI: MOHOMED,
M0JIMMep, CTPYKTYPHOe 3BEHO, CTeleHb IMoJIMMepr3aliuy, CpeJHsisi MOJIeKyasipHast



Macca. OCHOBHble MeTOZbl CHHTE3a BbICOKOMOJIEKYJISIDHBIX COeJUHEHUA —
M0JIMMepHr3aLusi ¥ MOJTMKOHeHCalusl.

[TonumepHble MaTepuasbl. [lnacTmacchl (MOMUATWIEH, TIOUITPONUJIEH,
TIOJIUBUHUX/IOPHU/l,  TIOJIMCTUPOJI,  TIOJIMMETHU/IMEeTaKpW/IaT, TIOJUKapboHaTHhI,
nosimaTUIeHTepedTanar). Y Tuau3aius 1 nepepaboTka rjiacTHkKa.

DnacToMephl: HaTypaJIbHbIN KayuyK, CUHTETUYeCKue Kay4yyKu
(byTasrieHOBBIM, X/IOPOTIPEHOBBIN, M30TIPEHOBBIN) U CUTMKOHBI. Pe3uHa.

BoJsiokHa: HaTypasibHble (XJIOMOK, IepCThb, LIEIK), UCKYCCTBeHHbIe (BUCKO3a,
aljeTaTHOe BOJIOKHO), CUHTeTHYeCKHe (KarpoH U JIaBCaH).

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

OKClepuMeHTa/lbHble MEeTOZbl M3Yy4YeHHs BelleCTB W UX [peBpallleHU:
03HaKOMJIeHHe C 00pa3liaMy TPUPOJHBIX W MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAacc,
KayuyyKOB, pellleHhe SKCIIepUMeHTalbHbIX 3aZiau 1o Teme «Pacro3HaBaHue
T71aCTMAcC ¥ BOJIOKOHY.

PacuétHbie 3agaum.

HaxoxxgeHvue Mo/eKyasipHOM (opMyJ/ibl OpPraHUUeCKOro COeJVHEeHUs TI0
MacCOBBIM JJ0JISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HAX0K/|eHHe MOJIEKY/ISIPHOU
dbopMy/ibl OpraHNMUecKoro coerHeHUs Mo Macce (00BEMY) MPOAYKTOB CrOpaHUs,
10 KOJTMUeCTBY BelljecTBa (Macce, 00bEMY) MPOAYKTOB peaKI[X W/WIA UCXOJHbIX
Bell[eCTB, YCTAHOBJeHUE CTPYKTYpHOH (OpMyJibl OpPraHUUeCcKOro Bell[ecTBa Ha
OCHOBE ero XMMHYeCKMX CBOWCTB WM CMOCOOOB MOMy4YeHUs, OripejiesieHre 10/d
BbIX0/Ia MMPO/AYKTa peakijuu OT TeOpeTHUeCKH BO3MO>KHOTO.

MexripegMeTHbIe CBSI3U.

Peanu3zaiiyisi MeXXIipeIMeTHbIX CBsi3eli MPU U3yUeHUU OpraHUYecKOu XUMUU B
10 Kmacce ocCyleCTB/sIeTCS uYepe3 UCIO/b30BaHWe KaK OOIIMX ecTeCcTBeHHO-
HayyHbIX TIOHSTHUM, TaK W TIOHATWM, TPUHATBIX B OT/JeIbHBIX TpegMeTax
eCTeCTBEHHO-HayYHOI'0 LIUK/Ia.

OOb1re ecTeCTBEHHO-HAyUHbIe TIOHATHS: sIBJIeHUe, Hay4YHbIN (DaKT, TUIIOTe3a,
Teopusi, 3aKOH, aHa/lu3, CHUHTe3, KiaccuduKalus, HaOMoAeHue, W3MepeHue,
9KCIIEPUMEHT, MO/IeJib, MO/Ie/IMPOBaHUeE.

du3nKa: Marepus, aToOM, D3/J€KTPOH, MPOTOH, HEUTPOH, MOJIeKYyJa,
JHepreTUYeCKWii ypOBeHb, BeI|eCTBO, Te0, O0OBEM, arperaTHoe COCTOSTHHE
Bell|eCTBa, (U3MUYeCKre Be/IMYMHbI, €[JMHHULIbI M3MepeHHsl, CKOPOCTb, SHeprus,
Macca.

Buosorusi: KjeTka, oOpraHu3M, 3KOCUCTeMa, Ouocdepa, MeTabosHM3M,
HaC/IeJICTBEHHOCTb, aBTOTPO(HBIN W TreTepOTPOdHBIA THUM MHUTaHWs, OpO’KeHHe,
dotocuHTe3, bixaHue, OenKH, YIJIEBOAbI, JKWAPbl, HYK/JI€WHOBBbIE KUC/OTHI,
(epMeHTHI.



['eorpadusi: moJie3Hble WCKOIaeMble, TOTLTUBO.
TexHoOrKsl: MUILEBble TPOAYKTbl, OCHOBBI pal[MOHAJLHOIO MUTaHUS,
MOIOIIIYe Cpe/ICTBa, MaTepHasbl U3 UCKYCCTBEHHbIX U CUHTETUUECKUX BOJIOKOH.

11 KJIACC

OBLIASI N HEOPTTAHNYECKASA XUMUSA

TeopeTnueckne 0CHOBbI XUMHH.

ATtom. CocTaB aTOMHBIX sfiep. XUMHAUECKUM 3jieMeHT. M3otonbl. CTpoeHue
3JIEKTPOHHBIX 000/I0UEK aTOMOB, KBAHTOBbIE UHC/IAa. DHEPreTHYeCKHe YPOBHH M
TOTypOBHU. ATOMHBIe opOuTanu. Knaccudukaiiys XuMAuuecKrx 3/1eMeHToB (s-, p-,
d-, f-o;memenTsi). PacripesiesieHrie 3/IEKTPOHOB TI0 aTOMHBIM — OpOUTAsISIM.
ONeKTPOHHbIEe KOH(UIypaLid aTOMOB 3/IEMEHTOB MEPBOr0—YeTBEPTOrO MEePHO/OB
B OCHOBHOM U BO30Y)XIEHHOM COCTOSIHWM, 3/1€KTPOHHbIe KOH(MUTrypallii WOHOB.
OJIEKTPOOTPULIATETbHOCTb.

[Teprognuecknit 3aK0H U Ilepyuoanyeckas cucTeMa XMMHAUYECKUX 37IEMEHTOB
O.N. MenpeneeBa. CBsi3b MepuoAuueCcKOro 3akoHa M Ilepuogyueckor CUCTeMBbI
XUMUUECKUX 37IEeMEHTOB C COBDEMEHHOW Teophel CTPOeHUsI aTOMOB.
3aKOHOMEpPHOCTH W3MeHeHHsI CBOMCTB XUMHUUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
TPOCTBIX U CJIOXKHBIX BELLeCTB I10 IPYINaM U nepruojaMm. 3HaueHue Nepruoanudeckoro
3akoHa [[.1. MenzeneeBa.

XvuMmuyeckass CBs3b. Bubl XMMHWYeCKOM CBSI3U: KOBaJIeHTHasl, WOHHasd,
MeTa/iMueckas. MexaHu3mbl 00pa30oBaHHWsSI KOBA/JIEHTHOW CBSI3U: OOMEHHBIA U
JIOHOPHO-aKLeNTOPHBIUN. DHepPrus v J/IMHa CBsi3u. [10/9pHOCTb, HaNPaBIEeHHOCTh U
HaChIaeMOCTh KOBaJIeHTHOM CBs3U. KpaTHele cBa3u. BopopopHasi CBfi3b.
MeXMOo/1eKy/ISipHbIe B3aUMOZeNCTBUSI.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX CcOeiMHeHUsIX. COCTaB KOMIJIEKCHOTO UOHa:
KOMIIeKcooOpa3oBaTe/ib, JWraHAbl. 3HaueHWe KOMIUIEKCHBIX —COeIWHeHHH.
[ToHsATHE 0 KOOPAVMHALIMOHHOW XUMUU.

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

[TonaTtre o gucnepcHbix cuctemax. VicTuHHbBIe pacTtBopbl. [IpencraBieHuve o
KOJ/UTOUHBIX pacTtBopaxX. CrocoObl BbIpaKeHUsT KOHIIEHTPALMAd pacTBOPOB:
MaccoBasi [0/ BelecTBa B pacTBOpPe, MOJIAPHAas KOHLeHTpauus. HackleHHble 1
HEHaChIIeHHbIe PaCTBOPbI, pACTBOPUMOCTb. KpUCTajioruaparsl.

Knaccudukaiiys 1 HOMeHK/IaTypa HeopraHu4eckux BelecTB. TpuBUaIbHbIe
Ha3BaHWS OT/eJIbHBIX MPeCTaBUTe/Ied HeOPraHUYeCKUX BeleCTB.



Knaccudukaliys XuMAUeCKUX peaklii B HeOpraHMuecKoi M OpraHuuecKou
XUMHU. 3aKOH COXPaHeHWsl MacChl BeLeCTB; 3aKOH COXPaHeHWs W MpeBpallleHus
SHEPrUuM NMpU XUMHUUECKUX peaklusax. TerioBble 3(PheKTbl XUMUUECKUX PeaKLUi.
TepMoxumuueckue ypaBHeHUSI.

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

OO6partumMble ¥ HeoOpaTUMbIe peakiuu. XuMHUueckoe paBHOBecre. KoHcTaHTa
XUMUUECKOTO paBHOBecHusl. PakTOpbl, BAUSAIOIIME HA MOJOXKEHWe XUMUUEeCKOTO
paBHOBeCHSI: TeMIlepaTypa, JaBleHre U KOHL|eHTPaLMX BelleCTB, YUYaCTBYHOIIUX B
peakumu. [Ipunnun Jle [laTesnbe.

OnekTposMtiyeckass auccouuanusi. CuabHble U c/labble  37€eKTPOJIUTHI.
Crenenb auccouuaumu. Cpefla BOJAHBIX pPacTBOPOB: KHCJOTHasl, HeUTpasibHas,
menouHas. Bomopoassiv nokasatens (pH) pactBopa. I'mpgponus coseid. Peakijuu
MOHHOTO 0OMeHa.

OKUCIUTENTBHO-BOCCTAHOBUTE/IbHbIe  peakliuv.  CTereHb  OKUC/IEHMSI.
OxuciiTens W BOCCTaHOBUTeJb. [lpolieccbl OKWCIeHMSI M BOCCTaHOBJIEHUS.
BakHeiiie OKWCIUTEM W BOCCTAaHOBUTENM. MeTo[ 3/IeKTPOHHOTO OasaHca.
O/eKTPOU3 PaCTBOPOB Y PACIJIaBOB BeILleCTB.

OKCrepuMeHTa/ibHble MeTOZbl M3yuYeHHs BellleCTB U UX [peBpallleHUi:
pas3sioKeHre TIepoKcuJa BOAOPOJa B MPUCYTCTBUMM KaTaav3aTopa, MOZJeau
KPUCTA/I/TMUECKUX PelIETOK, MPOBe/ieHre peaki[iii MFOHHOTO 0OMeHa, orpeziesieHue
cpeibl pacTBOPOB C TOMOLIBK WHAWKATOPOB, W3yUYeHWe BJIMSHUS Pa3/IMYHBIX
(akTOpOB Ha CKOPOCTb XHWMUUECKOM peaklUd U TI0JI0)KeHHe XUMHUUYeCKOro
pPaBHOBECHSI.

Heoprannueckass XuMusl.

[Tono>xeHne HeMeTas10B B [leproiueckor CUCTeMe XUMUYECKUX 3/IEMEHTOB
O.U. MenzeneeBa 1 0COOEHHOCTH CTPOeHHs UX aTOMOB. PuH3nueckue CBOMCTBA
HeMeTasuI0B. AJUIOTPOIYS HeMeTalJIoB (Ha IpuMepe KHUC/I0poja, cepel, (ocdopa u
yTJIepoaa).

Bopgopoa. IlonmyueHue, ¢gusnueckre W XUMUYeCKHMe CBOMCTBA: peaklUd C
MeTa/l/laMU ¥ HeMeTa/lJlaMy, BOCCTaHOBUTe/IbHbIE CBOMCTBA. ['uipu/ibl. TOr/IMBHbBIE
3JIeMEHTHI.

[anorensl. HaxoxkgeHue B TIpUpojie, CIIOCOOBI TO/yueHusi, (Gpusnudeckre u
XMMUUECKre CBOWCTBa. ['asoreHoBomopozpl. BaxkHenive KuUCIOpOACOAeprKalye
coe/lMHeHUsI TasioreHoB. JlabopaTopHble W TIPOMBIIIIEHHbIE CIIOCOOBI TOJTyUeHUs
rajioreHoB. [IpriMeHeHMe TajloreHOB U UX COeIUHEHUN.

Kucnopos, o3o0H. JlabopaTopHble ¥ TPOMBIIIIEHHBIE CIIOCOOBI TIO/TyUeHHs
KUCIoposa. Pusnueckre U XMMUYECKHe CBOWCTBA W MPUMEHEHWe KUCJIopoJa M
030Ha. OKCUZBI U IePOKCUJIBL.



Cepa. HaxoxpaeHuve B Tipupojie, CIOCOOBI To/ydeHus, ¢GuU3NUeCKHe WU
xumuyeckve cBorctBa. CepoBogopon, cynabhugsl. Okxcup cepbi(IV), okcup
cepbl(VI). CepHrcTast ¥ cepHasi KUC/IOThI U UX comi. OcoOeHHOCTH CBONCTB CepPHOM
KUCJ/IOThL. [IpuMeHeHre cepbl U e€é coe/[MHeHHUM.

A3or. HaxokgeHwe B TpUpOZe, CIIOCOOBI TIOMyueHUs, (QuU3Ndyeckue u
XMMHYEeCKHe CBOMCTBa. AMMMAK, HUTpUIbl. OKCH/IbI a30Ta. A30THUCTast U a30THas
KUCJIOTBI U UX coyii. OCOOeHHOCTU CBOMCTB a30THOM KUC/IOTHI. [IpriMeHeHWe a30Ta
U ero coefiIMHeHU. A30THbIe Ya00peHus.

docdop. HaxoxgeHue B TpUpoAe, CHOCOObI MomydyeHUs, (u3nueckde |
xuMUueckre cBorcTBa. Pochugsl U dochuH. Okcugwsl docdopa, dochopHas
Kuciota U eé comu. [IpumeHenuwe Qocdopa U ero coefuHeHud. PochopHbIe
yaobpeHws.

YrnepoJ, HaxoXxAeHWe B Tpupoje. AJIJIOTPONHbIe  MOAU(DUKALIUU.
dusmuecke W XUMHUECKWe CBOWCTBA TIPOCTBIX BeIecTB, 00pa30BaHHbIX
yriepoaoM. Okcup yriaepopa(ll), okcup yriepopa(IV), yronbHas KUcC/IOTa U eé
CO/MM. AKTMBUPOBAHHBIA yTroJib, afcopbius. dyrepeHbl, rpadeH, yriaepoaHbIe
HaHOTPYOKuU. [IpriMeHeHHe TPOCTHIX BEIIeCTB, 00pa30BaHHBLIX YTIepO/IOM, U ero
CcoeIMHEeHUH.

Kpemuuii. HaxoxkeHre B mpupojie, CrocoObl To/ydyeHus, (Gusnueckue U
xumuyeckre cBoiictBa. Okcuj kpeMHusi(IV), KpeMHueBasi KUC/IOTa, CUIMKAThI.
[TpumeHeHre KpeMHUs U ero coefiuHeHuii. CTeK/10, ero rnoayueHre, BUJbl CTEK/Ia.

[Tonoxxenue Meta/uioB B [lepuoguueckol cucTeMe XMMUUECKUX 3/1EMEHTOB.
OcobeHHOCTH CTpPOeHUsI 3JIEKTPOHHBIX 000/I0ueK aTOMOB MeTasuioB. OO1ue
bu3nuecKre CBOMCTBAa MeTa//ioB. [IprMeHeHHe MeTa/l/iIoB B OBITY M TEeXHUKe.
CnuiaBbl MeTaslioB.

ONeKTPOXUMHUYEeCKU psifi HamnpsbkeHud MeTasuioB. OO6iue  criocoOsl
TIOJTyYeHUsT MeTasl/IOB: TU/IpOMeTalTyprus, MHPOMeTa/ITyprus,
y/ieKTpoMeTautyprusi. [ToHsiTHE 0 Koppo3uu MeTaioB. CrocoObl 3allyiThl OT
KOPPO3UH.

OOmiass xapakTepucTHKa MeTa/uioB [A-rpynmbel [Tepuognueckoil CHUCTEMBI
XUMHUYECKHX 3/1eMeHTOB. HaTpuii 1 Kaiuii: mosiyueHue, hyu3ndeckrue U XUuMHUYecKye
CBOMCTBA, MPUMeHeHMe MPOCThIX BeIeCTB U UX COeJIUHeHU.

OOmiast xapakTepucTHKa MeTayioB IIA-rpyrmbl Ilepuoguueckoil CHCTEMBI
XUMUYECKHUX 37eMeHTOB. MarHuii M Ka/JbLUid: To/iydeHUe, (QuU3Nueckue U
XUMUUeCKre CBOMCTBA, IpHMeHeHHWe TIPOCThIX BeIeCTB M WX COeJUHEeHUH.
JKEcTKOCTh BOJIbI U CIIOCOOLI €€ yCTpaHeHUs.

AJtTOMUHUI: TIOy4YeHue, (pr3ndyeckrie U XMMUUecKre CBOWMCTBA, MPUMeHeHue
MPOCTOTO BellleCTBa W €ro coeAuHeHu. AM@OTepHble CBOWCTBA OKCUZA U
TM/IDOKCH/Ia aTFOMUHUS, TUIPOKCOKOMIITIEKChI a/TFOMUHMUS.



OO6ijasi  xapakTepuCTHKa MeTa/yioB mobouHbix moArpynm  (B-rpyrm)
[Teprorueckol CUCTEMBbI XUMUUECKUX 3IEMEHTOB.

dusrueckre U XMMHAYECKWe CBOKWCTBA XpoMa M ero coeivHeHU. OKCUbI U
ruapokcuabl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl U AUXPOMAThI, KX
OKHUC/IUTe/IbHbIe CBOMCTBA. [1o/lyueHue U IpuMeHeHre XpoMa.

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

dusrueckre U XMMUUYECKHWe CBOMCTBA ’Keje3a U ero coeguHeHuid. OKCU[bI,
ruAipokcuzibl v conu xxese3a(Il) v xxenesa(Ill). [TonyueHue u puMeHeHYe Kefne3a U
€ro CIJIaBOB.

dusrueckre U XMMHAYeCKWe CBOMCTBa MeU U eé coefriHeHUU. [Tonyuyenue u
TIpUMeHeHue MeIu U eé coeIUHeHU.

LuHk: mosiyyeHuWe, ¢u3UUeCKMe W XUMHUYECKWe CBOWCTBa. AMoTepHbie
CBOMCTBa OKCH/a M TUJIPOKCH/A [IUHKA, TUAPOKCOKOMILIEKCHI LIMHKA. [IprMeHeHune
L[MHKA U ero CoeJJMHeHUH.

OKCrepyMeHTa/lbHble MeTO/Ibl W3yueHHsl BeleCcTB W WX MpeBpalljeHul:
n3ydyeHre oOpasl[OB HeMeTa/uIOB, TopeHue cepbl, ocdopa, esne3a, MarHus B
KUC/IOpOZie, W3yueHWe KO/IeKIMU «MeTa/uibl W CIIaBbl», B3aUMOJIEMCTBUE
1[eJIOYHBIX U L1e/IOUHO3eMeJIbHbIX MeTa/l/IoB C BOJOU (BO3MOKHO MCIIOJ/Ib30BaHUE
BU/leOMaTepUaioB), B3aMMO/IeCTBUE LIMHKA W >Kejie3a C pacTBOpaMHU KHUC/OT U
111e/I04el, KaueCTBeHHbIE PeaKlMi Ha HeopraHuyeckrve aHUOHbI, KaTUOH BOJIOPO/a
Y KaTWOHbl METa/VIOB, B3aUMOJEWCTBUE THUJPOKCHAOB aJIOMUHMSI W LMHKA C
pacTBOpaMy KUCJ/IOT U Ile/IoUeld, pelleHre 3KCIepUMeHTaIbHbIX 3a/ad 10 TeMaMm
«[anorenel», «Cepa U eé coeuHEHHUS», «A30T U ¢dochop M UX COeAUHEHHS»,
«MeTasbl TJIaBHBIX MOATPYTI», «MeTaibl TOO0UHBIX TTOATPYTII».

XUMHUS U )KU3Hb.

Posib xvMuu B 06ecrieueHu yCTOMUYMBOTO Pa3BUTHS uesioBeuecTBa. [loHsTHE
0 Hay4HbIX MeTO/laX MO3HaHWsI U MeTO/J0JIOTMU HayYHOT0 hcc/iefijoBaHusi. HayuHeble
TIPUHLIMITBI OpraHU3al[ii XUMUYeCKOro TIPOM3BO/CTBa. [IpoMbliiiieHHbIe CIOCOOBI
MOJIyYeHUs] BaXKHEMIIMX BellecTB (Ha NpUMepe MPOU3BO/JCTBA aMMHAaKa, CEpPHOM
KWCJIOTBI, MeTaHoJ1a). [IpombiiiieHHbIe CTIOCOOBI 10/TyueHUs] MeTasIoB U CII/IaBOB.
XrMHUecKoe 3arpsi3HeHre OKpY>Katollleil cpe/ibl U ero rnocaeicTBus. Posib xumuu B
obecrieueHHUH YHEPreTHUECKOM 6e30MacHOCTH.

XuMusi M 3[0poBbe uesioBeka. JlekapcTBeHHble cpexacTtBa. IlpaBusia
WCII0/Tb30BaHUsI JIEKapCTBEHHBIX MpernapaToB. Posib XUMUM B Pa3BUTHUH MeIULIUHbI.

XUMUST MUAIIKA: OCHOBHBbIE KOMITOHEHTHI, MMUIleBbIe A00aBKU. Posib XUMUU B
obecrieueHHH TTUITIEBOM 6e301TacCHOCTH.



KocMetrueckre ¥ mapgroMepHble cpeficTBa. beiToBas xumus. I[IpaBunia
6e3011aCHOT0 MCTI0/Ib30BaHUsI ITperapaToB ObLITOBOM XMMUU B TTIOBCeIHEBHOM YKU3HHU.

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

XuMus B CeJIbCKOM X03stiicTBe. OpraHndeckre U MUHepabHbIe y00peHusl.

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 YUAaCTBYIOIIUX B PeaKI[MH Bell[eCTB, MacChl
(06béMa, KoMuecTBa Bell[eCTBa) MPOAYKTOB Peakl|u, eC/ii 0/IHO U3 Bell|eCTB UMeeT
nprMecH, Macchl (00bEMa, KOIMUeCTBa BellleCcTBa) MPOAYKTa peaki[|uu, ec/id OHO
13 BeleCTB JaHO B BHJe pacTBopa C onpeAenéHHOW MaCcCOBOM [Jlo/eun
PacTBOPEHHOTO BellleCTBa, MaCCOBOM JI0JIA ¥ MOJISIDHOU KOHL[@HTPAaLIUX BellecTBa B
pacTBOpe, [10/IM BbIX0/a MPOAYKTa Peakliuu OT TeOPeTUYeCKU BO3MOKHOIO.

MexnpeaMeTHble CBA3U.

Peanmu3arisi  MeXXTpeMETHBIX  CBs3ell TpU  W3yyeHUH oOmer u
HeopraHnuveckor XxuMuu B 11 Kjlacce OCyLeCTBJIIeTCSl Uepe3 KCIOJIb30BaHHe KakK
0OII[MX eCTeCTBeHHO-HAayUHbIX MOHATUN, TaK U TOHSATUMN, MIPUHSTBIX B OT/Ie/TbHBIX
rpeiMeTax eCTeCTBeHHO-HayUYHOr0 [JUKJIA.

OOb1re 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, 3/7IeEKTPOH, MPOTOH, HEUTPOH,
VIOH, U30TOIIbI, PaJU0aKTUBHOCTb, MOJIEKY/Ia, SHEPTreTUUeCK1UH YPOBEHb, BEL[eCTBO,
Tesio, 00bEM, arperaTHoe COCTOsSIHME BeIlecTBa, WAeaNbHbIA Tra3, (Qunyeckue
BeJIMUMHBI, eZJUHULIbI U3MePeHUs, CKOPOCTb, SHEPrUsi, Macca.

Buosorusi: KieTka, opraHusm, SKocucTema, buocdepa, metabosvi3m, Makpo- 1
MHUKPO3/IeMeHTbI, Oe/TKd, YKUPbI, YI/IeBOZbl, HYKJIeUHOBbIe KUC/IOTHI, (DepMeHTHI,
TOPMOHBI, KPYTOBOPOT BeL[eCTB U [T0TOK 3HePIUM B 3KOCHUCTeMaX.

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

TexHosiorusi: XuMHUUeckasi TPOMBILIIEHHOCTb, MeTa/Ulyprusi, CTPOUTE/IbHbIe
MarepHraJsibl, CeJIbCKOX03IMCTBEHHOEe TIPOU3BO/CTBO, IUILeBasi NPOMBILIIEHHOCTD,
(dapmareBTHYeCKast IIPOMBILLJIEHHOCTb, TIPOU3BO/ICTBO KOCMEeTHUYEeCKUX
IperapaToB, I[POW3BOACTBO KOHCTPYKLJMOHHBIX MaTepyasjioB, 3JIeKTPOHHas
TIPOMBILLIIEHHOCTh, HAHOTEXHOJIOT U U.



IVNIAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHMA IIPOI'PAMMBLI 11O
XM HA YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBbPA30OBAHUSA

JINHHOCTHBIE PE3YJ/IbTATDI

B cooTBeTCTBUM C CUCTEMHO-AesiTe/TbHOCTHBIM TIOAXOAOM B CTPYKType
JIMUHOCTHBIX pe3yJ/IbTaTOB OCBOEHWs TpeAMeTa «XUMHS» Ha ypOBHE CpeJHero
obmiero o0pa3oBaHUsI BbIJle/ieHbl  C/e[yIOlIe COCTaBJISIOIIMe: OCO3HaHUe
00yuarolUMHUCSI POCCHHUCKOM TPa)KJaHCKOW WAEHTUYHOCTH, TOTOBHOCTb K
CaMOpa3BUTHIO, CAMOCTOSITe/TbHOCTU Y CaMOOTIpe/le/IeHUI0; Ha/luurie MOTUBALIUU K
0o0y4eHHMIO; TOTOBHOCTb M CIIOCOOHOCTH OOyuaromUXCsi PYKOBO/ICTBOBATHCS
NPUHATBIMA B OOIIleCTBe TMpaBWlaMHM M HOPMAaMHM TIOBEJeHUS; HaIAuHe
TIPaBOCO3HAHUS, 3KOJIOTHUECKON KY/IbTYPbl; CTOCOOHOCTL CTaBUTh L€/ U CTPOUTh
YKU3HEHHbIE TITaHbI.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHUs TipeAiMeTa «XUMHUS» OTPa)KaroT
c(hOpMHPOBAaHHOCTb OIbITA I[103HABaTe/JbHOW U TPAKTUUYECKOU [lesiTeTlbHOCTH
o0yuaroIyXcs B TIpoIiecce peanu3aliii 00pa3oBaTe/bHOM /eATeTbHOCTH.

JIMUHOCTHBIE pe3y/bTaThl OCBOEHUWS TpefiMeTa «XUMHUsS» OTPaKaroT
chOpMUPOBAHHOCTb OTbITA TI03HABATENBbHOW U TIPAKTUUYECKOW [1esiTeIbHOCTU
oOyyaromuxcst B TIpoliecce peanu3aliid 0Opa3oBaTe/NbHOU [IeATeTbHOCTH, B TOM
yKc/ie B YacCTH:

1) rpakIaHCKOr0 BOCIIUTAHUSA:

0CO3HaHUs1 00YyYaIIIMMHUCS CBOMX KOHCTUTYI[MOHHBIX TpaB 1 00si3aHHOCTeH,
yBa)KeHUSI K 3aKOHY U IPaBOIIOPSIIKY;

Tpe/iCTaB/ieHUsT O COLMaJbHBIX HOpPMaxX M TIPaBUIaX MEXIUUHOCTHBIX
OTHOIIIEHUI B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOMU /lesITe/TbHOCTH TP CO3AaHUN yueOHbIX
TIPOEKTOB, PeIIeHNH YUeOHBIX M TT03HaBaTe/IbHBIX 3a7iau, BHITOTHEHUH XUMUUECKHUX
9KCIIePUMEHTOB;

CIIOCOOHOCTH TIOHWMMAaTh U TIPUHUMATh MOTHBBI, HaMepeHUs, JIOTUKY |
apryMeHThI PYTUX TIPYU aHa/u3e pa3/MuHbIX BUJOB yueOHOM /lesTeTbHOCTH;

2) IaTPUOTHYECKOT'0 BOCTIMTAHUS:

I[EHHOCTHOT'O OTHOIIIEHUs] K MCTOPUYEeCKOMY U HAyyHOMY Hac/eJuto
OTeueCTBeHHOM XHMMUU;

yBaKeHUsi K TIPOLiecCy TBOpuUecTBa B 00/aCTU TeOpUM UM TPAKTHUeCKOTro
TIPWIOXKEHUS] XUMHH, OCO3HAHHUSI TOTO, UTO JlaHHble HAyKW €eCTb pe3y/bTaT
JIIATeNbHBIX ~ HaO/MoMeHNH, KpPOTOT/MBBIX  JKCIIEPUMEHTA/IbHBIX  TIOWCKOB,
TIOCTOSTHHOT'O TPY/a YUEHBIX U TTPAKTHKOB,



WMHTEepeca Y Mo3HaBaTe/IbHbIX MOTUBOB B TT0JIyYeHUU U MOC/Ie/IyIoleM aHa/lu3e
MH(MOpMaIMK O NepeioBbIX JOCTHXKEHUSIX COBPEMEHHOM 0TeueCTBEeHHOW XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOI'0 CO3HAHMUSI, STUUECKOT0 TIOBe/IeHus;

CII0COOHOCTH OLIeHMBATh CUTYAl[WH, CBSA3aHHbIE C XUMUUYECKUMHU SIBJIEHUSIMHU,
Y TIDUHUMAaTh OCO3HaHHbIE pelleHusi, OPUEHTHUPYSICh Ha MOPa/IbHO-HPABCTBEHHbIE
HOPMBI Y 1]eHHOCTH;

rOTOBHOCTH OLIeHUBAaTh CBOE MOBeJleHHe W TOCTYINKU CBOUX TOBApULLEN C
MO3ULMM HPAaBCTBEHHBIX W MPABOBbIX HOPM U C YUETOM OCO3HAHUS TOC/e/ICTBUM
MOCTYTIKOB;

4) ¢hopMupoBaHus Ky/IbTYPbI 30P0OBbSI:

MOHUMaHUs 1[eHHOCTeld 370poBOro U Oe3omacHOro obpasa JKU3HH,
HeOoOXOMMOCTH OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBeHHOMY (H3MUeCKOMY U
TICUXUUECKOMY 3/10POBbIO;

cobmtoienrs mipaBus Oe3omacHoro oOpailleHHsi C BelljecTBaMu B ObITY,
TOBCE/IHEBHOM >KWU3HU, B TPYZOBOMH /leATe/TbHOCTH;

MOHUMaHUsl 1[eHHOCTU TpPaBWI WH/WBUYaJlbHOTO W  KOJJIEKTUBHOTO
6e3011acHOT0 MOBeIeHNs B CUTYyaLUsIX, YTPOXKAIOIIUX 3/I0POBbIO U KHU3HU JTFOZIEl;

OCO3HaHUS TOC/Ee/ICTBUM M HENpUSITUSl BPeJHBIX MpHBbIUeK (yroTpebieHUs
aJIKOT0J15, HAPKOTUKOB, KYpPEeHHUS]);

5) TPYAOBOro BOCIUTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTU B  yueOHO-MCC/e/l0BaTeIbCKON
JesiTe/IbHOCTH,  OOIIeCTBEHHO  TIOJIe3HOM, TBOPUECKOM U APYyrUX BHUZAAX
JesITe/IbHOCTY;

YCTaHOBKM Ha aKTHMBHOe yyaCTHe B pelleHWd MpaKTUUecKuxX 3ajay
coLMa/ibHOM HallpaB/IeHHOCTH (B paMKax CBOero Kjacca, IIKOJIbI);

MHTepeca K MPaKTUUeCKOMY M3y4eHUIO Mpogeccuil pa3MuHOro poja, B TOM
YuC/ie Ha OCHOBe MPUMeHeHUs MpeIMeTHbIX 3HaHWM 10 XUMUU;

yBa)keHUs1 K TPY[ly, JIFO[IIM TPY/la U pe3yJsibTaTaM TPY/I0BOH /esiTe/IbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOODY WHAWBUIYaJbHOW TpaeKTOPUU
obpa3oBanus, Oyayieii mpodeccur W peanv3anuu COOCTBEHHBIX >XM3HEHHBIX
TUIAHOB C YUYETOM JIMUHOCTHBIX UHTEPECOB, CrIOCOOHOCTel K XUMUM, UHTEPECOB U
noTpeGHOCTeM 0011IeCTBa;

6) 3K0/10ru4ecKoro BOCIIUTAHUSA:

9KO0JIOTUYECKHU 11e/1ec000pa3HOro OTHOILIEeHUs] K TPUPoJe KakK HCTOUHHKY
CyLL|eCTBOBAHUSI )KU3HHU Ha 3eMie;

MOHUMaHHWs T/I00aTbHOTO XapakTepa SKOJOTHYeCKUX TMpobsieM, BIIHSHUS
9KOHOMMUECKUX TMPOLIECCOB Ha COCTOSTHUE MPUPOHOM U COLIMA/ILHOM Cpe/ibl;



OCO3HaHUS HeOOXOAWMOCTU WCIIONb30BaHUS JOCTIDKEHUM XUMUWA /IS
pelilieHus1 BOIPOCOB PALIMOHAbLHOTO TIPUPO/I0TI0Ib30BaHMS;

aKTUBHOTO HETpUATUS [eWCTBUM, NPUHOCSIIMX Bpell OKpY»Karolen
TIPUPOTHOM Cpefie, YMEHHs MPOTHO3UPOBaTh HeOJ/AarorpHUsSTHbIE 3KOJIOTHUYECKHe
TI0C/IeICTBUS TIPeATIPUHUMAaeMbIX [IeHCTBHM U TPe/IoTBPalljaTh UX;

Ha/IMYMsi Pa3BUTOTO SKOJIOTMUECKOT0 MbIIIeHUS], SKOJIOTMUeCKON Ky/IbTYpBHl,
OrbITa JlessTe TbHOCTH 9KO0JIOTMYeCKOU HarpaB/IeHHOCTH, yMeHUsI
PYKOBO/ICTBOBaTbCSI UMW B T0O3HaBaTe/bHOW, KOMMYHUKATUBHOW W COLMATbHOU
MpaKTHKe, CMOCOOHOCTM ¥ yMEeHHUSI aKTMBHO TPOTUBOCTOSITH HZE0IOTHU
xemodobuu;

7) eHHOCTH HAay4YHOT0 MO3HAHUA:

MHPOBO33peHUs1, COOTBETCTBYOII[ET0 COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
1 00I1[eCTBeHHOM MPAaKTHKU;

MOHUMaHHWs CreluUKU XUMHUM KakK HayKd, OCO3HaHUs e& pOIu B
dbopMHUpOBaHMY palMOHABLHOTO HAyYHOT'O MBbIIIJIEHUs,, CO3[jaHUHU 11eJIOCTHOT'O
TIpe/ICTaBeHUss 00 OKpy)KaroIlleM MHpe KaK O eIMHCTBe MPHPOZBI U ueioBeKa, B
MO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTeM W pellleHuH TpobsieM CcoXpaHeHUs
TIPUPO/THOTO PaBHOBECHS;

ybe)xgéHHOCTM B 0co00W  3HAUMMOCTH XUMHH [II1  COBPEMEeHHOM
I[MBU/IM3ALUU: B €€ T'YMaHUCTUUeCKOU HallpaB/IeHHOCTH U Ba)KHOM POJIM B CO3/[JaHUHU
HOBOM 0a3bl MaTepHa/lbHON KYJIbTYpbl, B peIIeHHH IJI00a/JbHBIX TIpobsieM
YCTOWUMBOTO Pa3BUTHS Ue/IOBEYEeCTBA — ChIPbEBOW, SHEPreTUUeCKOH, MUI[eBOU U
9KO0JIOTMUeCcKor 6e30MacHOCTH, B pPa3BUTHMH MeUIIMHbI, 0bOecrieueHur YCIOBUM
YCITEIITHOTO TPYZA ¥ KOJIOTHYeCKr KOM(OPTHOM »KHU3HU KaXK0T0 UieHa 0011[eCTBa;

eCTeCTBEeHHO-HayYHOW TpPaMOTHOCTU: TIOHUMAHUS CYIIHOCTU MeTO/IOB
T03HAHUS, WCI0J/Ib3yeMbIX B eCTeCTBeHHbIX HayKax, CIIOCOOHOCTH MCIO/b30BaTh
ToJiydaemMble 3HaHUS [/l aHa/IW3a U 00bSICHEeHUS SIBJIEHUI OKPY>KaroIl[ero Mupa u
TIPOUCXOAAIIAX B HEM U3MeHEHHH, YMeHUs ieyiaTh 000CHOBaHHbIE 3aK/TFOUeHHs Ha
OCHOBE HayYHbIX ()aKTOB 1 UMEIOIIUXCS JAHHBIX C 11e/TbI0 MOy YeHUsI JOCTOBEPHBIX
BBIBO/]OB;

CMIOCOOHOCTU CaMOCTOSITe/TbHO MCII0/Ib30BaTh XUMHUYECKHe 3HaHWUS s
peliieHusI pobJieM B peanbHBIX )KU3HEHHBIX CUTYaLUsX;

WHTepeca K TI03HaHUIO, UCC/Ie/I0BaTe/IbCKOM AesITe/TbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HETpEephIBHOMY  00pa30BaHHUI0 |
caMmo00pa30BaHHI0, K aKTUBHOMY TIOJyUeHUIO HOBBIX 3HAaHUW 110 XUMHUHU B
COOTBETCTBUH C )KU3HEHHBIMU TTOTPEOHOCTSIMU;

WHTepeca K 0c0O0eHHOCTSM Tpy/la B pa3MuHbIX chepax mpodeccroHaabHON
JesITe/IbHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDI



MeTanpeaMeTHbie pe3y/bTaThl OCBOEHUs TIPOTPaMMbI TI0 XUMHH Ha YPOBHE
cpefHero ob1iero obpa3oBaHuUs BK/TIOUAKOT:

3HauMMble A1 (OPMHUDOBAaHWS ~ MHMPOBO33DEHHS  OOYyuaroIuxcs
MEXXIUCIUTITMHAPHBIE (MeXKITpeIMeTHbIe) OOITleHayUHbIe MMOHSTHS, OTpa’karoljre
I[eJIOCTHOCTh HAy4YHOW KapTHHBI MHpa W CrHeluuKy MeTOJOB TI03HAHUS,
WCIIO/Tb3YeMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIeCTBO, JHEpTus, sIBJIeHHe,
TMpOIIecC, CHCTeMa, HayuHbld (DaKT, IPUHIIMII, TUIIOTe3d, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCJIe/IoBaHKe, HaO/I0IeHre, U3MepeHre, SKCIIeEPUMEHT U IpYTHe);

yHUBepcanbHble yueOHbIe JeHCTBUS (TI03HaBaTe/bHble, KOMMYHHUKAaTHUBHbIE,

PEry/sITUBHBIE), obecIieurBaroIye dbopmMupoBaHHe GbYyHKLIMOHATBHOMN
I'PaMOTHOCTH U COLIMA/IbHOW KOMIIETEHI[UN 00YJaroluXCs;
CTIIOCOOHOCTD oOyyJarormxcs WCTI0/Ib30BaTh OCBOEHHbIe

MEXIUCIUTITMHAPHBIe, MUPOBO33peHUYeCKHe 3HaHWS U YHUBepCa/ibHble yueOHbIe
JIeICTBUS B IT03HABaTe/IbHOU U COL[MA/IbHOM MTPaKTHUKe.

MeTtarnpeMeTHble pe3y/abTaTbl OTpaXkalOT OBJa/ileHHe YHUBepCaJbHbIMU
yueOHbIMM  TIO3HaBaTebHBIMA, KOMMYHUKATUBHBIMM U  PEryJISTUBHBIMHU
JIeICTBUSIMU.

ITo3HaBaTe/bHbIE YHUBEPCA/TbHbIE yUeOHbIe AeiiCTBUS

1) 6a3oBbIe JIOrHUECKHE AeHCTBUA:

camMoCTosiTe/IbHO ~ (hOpMy/MpOBaTh W aKTyaJM3upoBaTh  Mpobiemy,
paccMaTpUBaTh €€ BCeCTOPOHHE;

onpefiesiATh 1leJId JIesiTe/lbHOCTH, 3ajilaBasi TapaMeTpbl U KPUTEPUM HX
JNOCTHXKEHHsI, COOTHOCUTD Pe3y/IbTaThl AesiTe/TbHOCTH C TTOCTaB/I€HHbIMU LIeJISIMU;

WCIIO/b30BaTh TPU OCBOEHWMU 3HAHUM TIPUEMBI JIOTUUECKOTO MBIIUIEHUS:
BbIZIEJIATb XapaKTepHble MPU3HAKW MOHATUM W YyCTaHaB/MBaThb WX B3aWMOCBS3b,
WCTI0/Ib30BaTh COOTBETCTBYIOII[ME TIOHSTUS J/Is1 00bSICHEHUS OT/eNMbHBIX (PAKTOB U
SIBJIEHUM;

BbIOMpaTh OCHOBAaHWS W KPUTEPUM [  KaacCA(UKAIMM BeleCcTB U
XMMMWYECKUX PeaKLui;

yCTaHaB/IUBaTh TPUUMHHO-C/IE/ICTBEHHbIE CBSI3M MEXAY HW3yuyaeMbIMU
SIBJIEHUSIMU;

CTPOUTbH JIOTUUECKUe PpacCyKAeHusi (MHAYKTHUBHblE, JeAyKTUBHbIE, TIO
aHaJIOTUM), BBISIB/IATb 3aKOHOMEPHOCTM M TMPOTHMBOPEUMss B pacCMaTpUBaeMbIX
SIBJIeHUsIX, (DOPMYJ/IMPOBATh BLIBObI U 3aK/IFOUEHUS;

TIPUMEHSITh B MPOL[eCCe TO3HAHUSI UCTO0JIb3yeMble B XMMUU CHMBOJIMUECKHE
(3HaKOBBIE) MO/Ie/H, TIPeoOpa30BLIBAaTh MO/Ie/TbHbIe TIPeJCTAB/IeHNS — XUMHUUeCKHUM
3HaK (CMMBOJI) 37IeMeHTa, XuMHuueckasi (hopMyia, ypaBHeHHe XMMHUUeCKOU peaki[in
— TIpY pellleHnH y4eOHBbIX MO3HaBaTeNbHBIX W TPAaKTUUYECKUX 3aj/lau, TIPUMEHSITh



Ha3BaHHble MO/Jie/IbHbIe Tpe/CTaB/eHUs] /1Jisl BbisSB/IEHUS] XapaKTepPHbIX NPU3HAKOB
M3y4yaeMbIX Bell[eCTB U XUMUYEeCKUX peaKLUi.

2) 6a3oBbIe UCC/Ie0BaTe/IbCKUe JelCTBHS:

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

(dbopMyIMpoBaTh Lie/iv Y 33/lauM UCC/Iel0BaHusl, UCII0Ib30BaTh MOCTaB/IeHHbIE
M CaMOCTOsITe/IbHO C(OPMY/JIMPOBaHHbIe BOMPOCHl B KauecTBe WMHCTPYMEHTa
MO3HAHUSI U OCHOBBI [iji1 (D)OPMHUPOBAHUS TMIIOTE3bI 110 MPOBEPKe MPaBUIbHOCTU
BbICKA3bIBaeMbIX CY>K/I€HUM;

B/JaZIeTh HaBbIKAMM CaMOCTOSITE/IbHOTO TIJIAHUPOBAHUSI U TIPOBeleHUs
yueHUYeCKUX SKCIIepUMEeHTOB, COBepIIeHCTBOBAaTh yMeHUsl Hab/rAaTh 3a X0/0M
MpoLecca, CaMOCTOSITe/IbHO TMPOTHO3MPOBAaTh €ro pe3y/bTaT, (OpPMYIUpPOBaTh
0000111eHHs ¥ BBIBOZIbI OTHOCUTE/ILHO JOCTOBEPHOCTH Pe3y/IbTaTOB UCC/Ie/I0BaHUS,
COCTaB/IATh 000CHOBAHHBIN OTUET O MPOJIe/IaHHOM paboTe;

npuobpeTaTh OMBIT yUYeHWYECKOW HWCCIe/loBaTe/IbCKOM UM MPOEKTHOMU
JesiTeTbHOCTY, TIPOSIB/IATH CIIOCOOHOCTE M TOTOBHOCTh K CaMOCTOSITE/TbBHOMY
MOUCKY METO/IOB pellleHus1 TIPAaKTUYeCKHUX 3ajlay, MNPUMeHEeHUI0 pa3/IMUHbIX
METO/IOB [TO3HAHUSI.

3) pabora c uaopmanueii:

OPUEHTUPOBAThCSI B PA3/IMUHBIX HCTOYHMKax uWHpopMaluu (Hay4yHo-
TIOTTy/IsIpHasl  iMTepaTypa XWUMHUECKOTO COJ/lep>KaHus, CIIPpaBOUYHbIe M0OCo0us,
pecypcbl VIHTepHeTa), aHa/IM3UpOBaTh MH(OPMAlUIO pa3/UuHbIX BUJIOB U (HoOpM
Tipe/iCTaB/IeHus], KPUTUUECKU OLIeHMBaTh eé JI0OCTOBEPHOCTb u
HEMpPOTUBOPEUYUBOCTH;

dbopMyMpoBaTh 3anpochkl ¥ MIPUMEHSITh pa3/MuHble MeTO/bl TIPU MOWCKe U
orbope wHbOpMauK, HeoOXOoAUMOW [/ BBITOMHEHWS ydeOHBIX —3ajau
orpe/ie/IeHHOr'O TUIIA;

nprobpeTaTh OMbBIT HCIOJIB30BaHUS HWH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOTHUM Y Pa3/IMUHbIX MTOMCKOBBIX CUCTEM;

CaMOCTOSITeJILHO ~ BbIOMpaTh  OMNTUMaibHYyI0  (OpMy  TpeZCTaB/ieHus
nHbopMarLuu (cxembl, rpadvKy, AUarpaMMbl, TaOIULIbI, PUCYHKU U JPYTUe);

WCII0/Tb30BaTh HayUHbBIN sI3bIK B KaUeCTBe CPe/ICTBa IMPU paboTe C XMMUYeCKOH
vHdopMalMeli: MpUMeHsATb MeXrpeaMeTHble ((du3uyeckue W MaTeMaTHUecKue)
3HaKU U CUMBOJIBI, (POpMy/ibl, abOpeBUATYPbI, HOMEHK/IATYPY;

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

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



3aJjaBaTh BOIMPOCHI M0 CYI[eCTBY 00CY>K/1aeMOU TeMbl B X0/ie Arajiora u/uim
JIUCKYCCHH, BbICKa3bIBaTh Uled, (hOPMY/JIMPOBaTh CBOU TMpe/i0XKeHus
OTHOCUTEJIbHO BBITIOJTHEHUS MIPE/IJIOKEHHOM 3a/1auu;

BBICTYIIaTh C TMpe3eHTalell pe3yJ/bTaTOB I03HABAaTe/JbHOU [eATe/IbHOCTH,
TO/TyUYeHHbIX CaMOCTOSITe/TbHO U/TM COBMECTHO CO CBEPCTHUKAMMU MPU BBIMIOJIHEHUU
XUMHUUECKOTO 3KCTIeprMeHTa, TTPAKTHUUeCKON paboThl TI0 MCC/IeJOBAaHUIO CBOWCTB
M3yJaeMbIX BelllecTB, peanu3aljui yueOHOro TpoeKTa, U ()OpMy/IUpOBaTh BLIBO/BI
1o pe3y/ibTaTaM MPOBe/IEHHbIX UCC/IeIOBaHUN MYTEM COIJIACOBaHUS TO3WLIUM B
xo/1e 00CcyKaeHuss 1 0OMeHa MHEHUSIMH.

Pery/ifaTUBHBbIE YHUBepPCa/IbHbIe yueOHbIe AeiiCTBHSA:

CaMOCTOSITeJTbHO TVIAaHUPOBAaTh U OCYIIECTB/IATh CBOIO TI03HABATEJIbHYHO
NesTe/IbHOCTh, OMpeZieNisis eé IeJd M 3a/aud, KOHTPOJMPOBaTh U TI0 Mepe
HeoOXOUMOCTH KOPPEKTUPOBaTh TIpe/jlaraeMblii  aJTOPUTM JIeWCTBUN TPH
BLITIOJIHEHUM Y4YeOHBIX M HCC/AeI0BaTe/NbCKMX 3ajad, BBIOMpaTh Haubosee
3 GEeKTUBHBIM C0C00 KX PpelIeHHs C yYETOM TOYyUYeHWS HOBBIX 3HAHUH O
BeIIeCTBaX ¥ XUMHUUECKUX PeaKI[UsiX;

OCYLLECTB/ISITb CAMOKOHTDOJIb JeSiITe/IbHOCTU Ha OCHOBE CaMoOaHa/lu3a M
CaMOOLIEHKH.

IMPEAMETHBIE PE3YJ/IBTATBI

[TpenMeTHBIe pe3yabTaThl OCBOEHHS MPOTPAMMBbI 110 XMUMHUM Ha yT/1y0/éHHOM
yPOBHe Ha ypOBHe cpeJjHero o6iiiero obpa3oBaHusi BKIIOUAIOT crieliiduueckue fis
yuebHOTro mpeaiMeTa « XUMHs» Hay4yHble 3HAHUSI, YMEHUSI U CIOCOOBI [IeHCTBUM 110
OCBOEHHIO, UHTEePIIpeTal[ui 1 npeobpa30oBaHUI0 3HAHWM, BUABI [eATeTbHOCTH TI0
TOJlyUeHWI0 HOBOTO 3HAHUS W TIPUMEHEeHWI0 3HaHWM B pPa3/IMUHBIX yueOHBIX
CUTYyaLUsiX, a TAK)Ke B peaslbHbIX )KU3HEHHbIX CUTYal[UsiX, CBSI3aHHBIX C XUMUeill. B
rnporpaMme 10 XWMWU TpeJMeTHble pe3yJbTaTbl MpeJCTaB/JeHbl MO0 rojAaMm
W3yuyeHwusl.

10 K/TACC

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

c(hOpMHUPOBAaHHOCTb TIpe/ICTaB/€HU: O MecTe W 3HaueHUM OpraHu4ecKou
XUMHHM B CHCTE€ME eCTeCTBEHHBbIX HayK W e€ poJjii B 00ecrieueHWH YCTOMUHMBOTO
Pa3BUTHS Ye/i0BeUeCTBa B pellleHHWH TPo0/ieM 3KO0JIOTHUUeCKOM, SHepreTUUeCcKon 1
nuieBol 6e30MacHOCTH, B Pa3BUTUM MeAWLIUHBI, CO3ZIAHUU HOBBIX MAaTepHUasioB,



HOBBIX VICTOYHUKOB SHepruu, B obecrieueHUN paLOHA/ILHOTO
NPYPO/IOTI0/Ib30BaHusl, B (POPMUPOBAHMU MUPOBO33peHUs] W 00Iel KyJbTYypbl
yeJ/iOBeKa, a TaKXKe 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 opOuTased, WOH, MOJEKYa,
BaJIeHTHOCTb, 3/IeEKTPOOTPULIATE/IbHOCTb, CTeNleHb OKUC/IeHUSl, XUMUUYeCKasl CBA3b,
MOJIb, MOJISIpHasi Macca, MOJISIpHbIA 00BEM, yIiepo/iHbIi CKesleT, QyHKLMOHa/IbHas
rpymnna, pajukana, CTPYKTypHble GopMysbl (pa3BépHYThle, COKpallEHHbIE,
CKeJleTHble), W30Mepusi CTPYKTypHas U TPOCTPaHCTBeHHasi (reomeTpryeckasi,
OINTHMYecKasi), W30Mepbl, TOMOJIOTUYECKUN PpsZl, TOMOJIOTH, YTJ€BOJOPO/bI,
KWUC/IOPO/i- U a30TCOZleprKalljie OpraHhyeckue CoeJUHeHUs, MOHOMep, MOMMep,
CTPYKTYpHOe 3BeHO, BBICOKOMOJIEKYJ/ISIDHbIe COeJWHeHUs; TEeOPUM, 3aKOHBI
(nepropnueckuit 3akoH [I. . MeHpjeneeBa, Teopusi CTPOEHUsS] OpraHUYeCKUX
BewectB A. M. ByTniepoBa, 3aKOH COXpaHeHHs1 MacChl BELeCTB, 3aKOH COXPaHeHUsI
W TIpeBpallleHus] SHepruM INpd XUMHUYECKUX peaklsX), 3aKOHOMEePHOCTH,
CUMBOJIMYECKUM SI3bIK XMMWM, MUPOBO33pDeHuUeCKre 3HaHWs, JieXXall[ie B OCHOBe
MOHWMaHHsI IPUYMHHOCTH U CUCTEMHOCTU XUMUUECKUX SIBJIEHWH; MIPe/iCTaB/IeHuUs O
MexaHHW3MaX XUMHUUeCKHUX peaklyid, TepMOJAVUHAMUYECKUX U KUHETUYeCKUX
3aKOHOMEPHOCTSX UX NPOTeKaHMsl, 0 B3AMMHOM B/IMSTHUM aTOMOB U PYIII aTOMOB B
MoJieKyJiax (MHAYKTUBHBIA U Me30MepHbIU 3(PdekTobl, opueHTanTel 1 u Il pona);
dakToNOrMUECKHEe CBeJleHUsI O CBOMCTBAaX, COCTaBe, TOaydeHUd U 6Ge3omacHOM
MCTIO/Tb30BaHUM Ba)KHEMILIMX OpPraHUYecKUX BellecTB B ObITY U MPaKTUUeCKOM
JiesiTe/IbHOCTU UesioBeKa, 00IIMX HayuHbIX TPUHLUIIAX XMMUUECKOT0 IIPOU3BO/CTBA
(Ha mprMepe MPOKM3BO/ICTBA MeTaHOa, IepepaboTKu HePTH);

c(OpMUPOBAHHOCTb YMEHMIA: BBISB/SATh XapaKTepHble TMPU3HAKU TMOHSTHUH,
yCTaHaB/IMBaTh UX B3aMMOCBS$I3b, MCIO/b30BaTh COOTBETCTBYIOLME MOHSTUS TPU
OIMCaHUM COCTaBa, CTPOEHHSI ¥ CBOWCTB OpPraHUYeCKUX COeUHEeHU;

c(hOpMUPOBaHHOCTb YMEHUIA:

WCMO0/Tb30BaTh XUMUUECKYH0 CHMBOJIUKY [IJIsl COCTaB/I€HUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTbIX, COKPAILLIEHHBIX U CKeJIeTHbIX) (POPMYJ/1 OpraHUuyeCcKux
BeLeCTB;

COCTaB/ISITh YPaBHeHUsI XUMUUECKHUX Peakl[uii U pacKpbIBaTh WX CYILHOCTb:
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 JJ1s1 WUTKOCTPaLyr
VX XMUMHUYECKOr0 ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMUPOBAaHHOCTb YMEHHWM: YCTaHAB/IMBAaTh IMPUHA/JIEKHOCTh HW3YUEHHBIX
OpraHMYeCcKuX BeIecTB MO WX COCTaBy W CTPOEHUID K OIpe/e/éHHOMY
K/IacCy/Tpynme COeJWHEeHWM, [aBaTb UMM Ha3BaHUA [0 CUCTEMaTUYeCKOU
HoMmeHknaType (IUPAC) u npuBOAWUTH TpHBUA/IbHble Ha3BaHWS [/ OTAeE/IbHBIX
Tipe/iCTaBUTe/Ied OPraHMYeCcKUX BellecTB (STW/IEH, alleTWIeH, TOMYOs, TJIMLEePUH,
STUIEHIJIUKOJ/Ib, (eHoJI, (opmasbleru/, aleTaablerufi, aleToH, MypaBbHUHas
KUCJIOTa, YKCYCHas KUC/I0Ta, CTeapUHOBAsA, 0JIEMHOBAs1, MaTbMUTUHOBAsI KUCJIOTHI,
TJIMLYH, ajlaHuH, MajibTo3a, (pyKTO3a, aHWIWH, AUBWUHW/, U30MPEH, XJIOPOIIPEH,
CTUPOI U [IpyTrue);

Cc(OPMUPOBaHHOCTb yMEHMUSl ONpeJesiTb BHUJ XUMHUYECKOM CBA3U B
OpraHWYeCKUX COeAVHEHHsX (KOBa/leHTHass Y WOHHAas CBsi3b, O- W TI-CBSA3b,
BO/IOPO/IHAsI CBSI3b);

Cc()OPMUPOBAHHOCTb yMEHUSI TPUMEHSATHb TMOJIOKEHHUSI TEeOPUU CTPOEHHs
opraHuueckvx BeiectB A. M. BytnepoBa /151 00BsiCHeHHUSI 3aBUCUMOCTH CBOMCTB
BelLeCTB OT UX COCTaBa U CTPOEHUS;

c(hOpMUPOBaHHOCTh YMEHUI XapaKTepPU30BaTh COCTaB, CTPOeHUe, (hr3nuecKue
U XUMHYECKHMEe CBOMCTBA THUIIMYHBIX TIpeJCTaBUTe/led pa3/MYHbIX K/acCOB
OpraHMYeCcKuX BeIeCTB: aJIKaHOB, [IUK/I0a/IKAHOB, aJIKEHOB, alKaJueHOB, aJIKUHOB,
apoOMaTUUeCKUX YIJIeBOAOPO/OB, CIUPTOB, ajbAervzioB, KeTOHOB, KapOOHOBBIX
KUCJIOT, TIPOCTBIX M CJIOKHBIX 3(HPOB, >KMPOB, HUTPOCOEAVUHEHUM W aMUHOB,
aMUHOKMUCJIOT,  OenkoB,  yryieBofioB  (MOHO-, [W- MW  TI0JIMCAaXapuzoB),
W/UTIOCTPUPOBaTh ~ FEHETMYEeCKYK)  CBSI3b  MEXAY HHAMU  YpaBHEHUSMH
COOTBETCTBYIOIIIMX XWMHUUECKHMX PpeaklUWd C WCMHO0JIb30BaHUEM CTPYKTYPHBIX
hopmy;

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

c(hOpMUPOBAHHOCTb YMEHHUS XapaKTepPU30BaTb UCTOUHWKH YTJIEBOJOPOJHOIO
CbIpbst (He(Th, IPUPOAHBIH T'a3, YIo/ib), CIOCOOLI ero repepaboTKU U TIPaKTUYeCcKoe
TIpYMeHeHre TIPOAYKTOB TiepepaboTKy;

c(hOpMUPOBAHHOCThL BJIaZIEHUs] CUCTEMOM 3HAaHUW O eCTeCTBeHHO-HayUHbIX
MeTo/laX TMO3HaHUsI — HabJIt0/JeHUH, M3MepeHUH, MO/IeTMPOBAHUU, SKCIIepUMeHTe
(peabHOM U MBIC/IEHHOM) U YMEHUS TIPUMEHSATh 3TH 3HaHUS;

chOpMUPOBAHHOCTh YMeHUsI IPUMEHSITh OCHOBHBIE OTlepal[iy MbIC/IUTe/TbHOU
JesiTe/IbHOCTU — aHaAu3 M CUHTe3, CpaBHeHHe, 0000IeHue, cHCTeMaTH3al[uio,



BbIsIBJIEHVE MIPUUYMHHO-CJIe[ICTBEHHBIX CBsI3€i — [I/Is1 U3yueHusi CBOMCTB BeleCTB U
XMMMWYECKUX PeaKluu;

c(hOpMHPOBAaHHOCTb YMEHMM: BbISB/ISTh B3aMOCBSI3b XUMUUECKUX 3HaHUU C
MOHATUSMUA U TIpe/CTaB/eHUSIMU APYTUX eCTeCTBeHHO-HAy4YHbIX MPeAMETOB [t
bomee O0CO3HAHHOTO TIOHWMAaHUS CYIIHOCTH MAaTepHa/JbHOTO e[WHCTBA MHPa,
WCTI0/Tb30BaTh CUCTEMHble 3HaHHWS 0 OPraHUUYeCKOW XUMUHW [jisi OOBSICHEHUs U
MIPOTrHO3MPOBAHMS SIBJIEHUM, UMEIOLMX eCTeCTBEHHO-HayYHYIO [PUPOAY;

c(OpMUPOBAHHOCTb YMEHHWI: IPOBOAUTH PACYETHI [10 XUMUYECKUM (POpMYy/iam
Y ypaBHEHUSIM XWMUUECKUX peakiuil C UCMO/b30BaHWeM (H3UUeCKUX BeTU4UH
(Macca, 06bEM ra3oB, KOJMYECTBO BeIlleCTBA), XapaKTepPU3YHIOIMX BelecTBa C
KO/TMYEeCTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKJEHUI0 XMMHUUYECKOW (OPMYJIbI
Bell[eCTBa M0 W3BECTHBIM MAaCCOBBIM J0JISIM XMMUUECKUX 3JIEMEHTOB, MMPOAYKTaM
CropaHusl, TVIOTHOCTH ra3000pa3HbIX BeIleCTB;

chOpMUPOBAHHOCTh YMEHU: MPOrHO3UPOBAaTh, aHAJIM3MPOBAaTh U OL|EHUBATh
C TO3WIMHA  JSKOJOTMYecKoW  6e30MacHOCTH  TIOCTeACTBUS  ObLITOBOM U
TIPOU3BO/ICTBEHHOM [IesiTe/IbHOCTH UesioBeKa, CBS3aHHOM C TiepepaboTKOM BelllecTs,
WCTI0/Th30BaTh MTOTyYeHHbIe 3HAHUS /IJIsi IPUHATHS TPAMOTHBIX pellleHul 1mpobem
B CUTyaLUsIX, CBSI3aHHbIX C XUMUEWH;

c(OPMUPOBAHHOCTb yYMEHMWM: CaMOCTOSATE/IbHO IIJIAHUPOBaThb U MPOBOJUTH
XUMUYECKUH SKCIepUMEHT (TIoJlydeHHe M H3yueHHe CBOWCTB OpraHUYecKHx
Bell[eCTB, KauyeCTBEHHble peaKlUU YraeBOAOPO/OB Ppa3/UUHbIX K/IacCOB W
KUCJIOPOACO/IepXKallliX OpPraHUuUeCKuX BeleCTB, pelleHue >SKCIepUMeHTalTbHbIX
3ajjau TI0 pacro3HaBaHUIO OpraHWYecKuX BellecTB) C CoO/IOZieHreM TMpaBU
6e3omacHoro ofpailieHysi C BelllecTBaMM M JilabopaTopHbIM 000py/j0BaHKEM,
dbopMmynupoBath 1ieflb WCCAe[OBAaHUS, TIPE/CTaB/sATb B pa3iduHON (dopme
pe3yJibTaThbl SKCIIePUMEHTAa, aHA/IM3UPOBATh U OLIEHUBAaTh UX [JOCTOBEPHOCTH;

c(hOpMUPOBaHHOCTb YMEHUIA:

cobsrofaTh TIpaBUIa 3KOJOTUYECKH 1[eiec000pa3HOoro moBefieHusi B ObITY U
TPY/JOBOU [eATe/TbHOCTU B LIe/IsIX COXPaHEeHUs] CBOEro 3/10POBbs, OKpY Karollei
TIPUPOJHOW Cpe/ibl Y JOCTH)KEHUs €6 YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTb OMACHOCTb TOKCHMYECKOTO [eWCTBHUS Ha >KUBbIE OpPraHU3MbI
orpe/ieqIéHHbIX OPraHUYeCKUX BelllecTB, MOHMMast CMbIc rokasatens [T1K;

aHa/IM3UPOBaTh 1je/ieco00pa3HOCTb TIPUMEHeHHsI OPTaHWYecKHUX BeIeCTB B
TIPOMBILLIZIEHHOCTH U B OBITY C TOUKU 3peHUsI COOTHOIIIEHUS] PUCK-TI0/Tb3a;

c(OPMUPOBAHHOCTb YMEHUWM: OCYILECTB/ATh LeJeHarnpaB/eHHbIM TTOMCK
XUMHAYeCKoW MHPOPMAaLIMK B Pa3/IMYHbIX UCTOYHMKAX (HayuHas U yueOHO-Hay4Hast
uTeparypa, Cpe/icTBa MacCoBOM MH(opMaly, IHTepHeT U Apyrue), KpUuTUUeCcKu
aHa/IM3UPOBaTh XMMUUECKYI0 HH(pOpMallio, TiepepabaThiBaTh €€ 1 UCTIOb30BaTh B
COOTBETCTBUM C TIOCTaB/IeHHOW yueOHOM 3a/jaueil.



11 KITACC

[TpenmMeTHbIe pe3y/bTaThl OCBOeHUss Kypca «OOias ¥ HeopraHuueckas
XUMUSI» OTPaXkatoT:

c(hOpMUPOBAaHHOCTb TP/ CTaB/JIeHUM: O MaTepuajbHOM eJUHCTBE MUPa,
3aKOHOMEPHOCTSIX W T103HABaeMOCTH SIBJIeHUM TPUPOJbI, O MecTe W 3HaueHUH
XUMHUU B CHCTeMe eCTeCTBeHHBbIX HayK W eé po/jii B obecrieueHWH YCTOMUKBOTO
pa3BUTHUS], B pellleHud Mpo0/ieM 3KOJOrMYeCcKoM, JHepreTHYecKOor W TIUIIeBOU
6e301acHOCTH, B Pa3BUTHH MeJUWIMHBI, CO3ZIaHMM HOBBIX MaTepUasioB, HOBBIX
WCTOYHWKOB SHEPruH, B oOecrieueHWH paljMoHaJbHOTO MPHUPOZOIIO/Ib30BaHUs, B
dbopMUpOBaHHK MHPOBO33peHHsI W 00Ilell Ky/JbTypbl UesioBeKa, a Takxke
9KOJIOTMUYeCKM 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBbIO U TIPUPOZHOU
cpeze;

BJaZileHue  CUCTeMOW  XUMHWYEeCKHMX  3HaHUM, KOTopasi  BKJ/IIOYaerT:
OCHOBOIIOJIararolye MoHsATHs — XUMUUeCKHUM 37IeMEeHT, aTOM, SiIPO aTOMa, U30TOIbl,
3/IeKTpOHHasi 006osouka aroma, S-, p-, d-aToMHbIe OpOWTanM, OCHOBHOE W
BO30Y)KZIEHHOE COCTOSIHMSI aTOMa, TUOpWAu3al[isi 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, 3JIEKTPOJUTHAYECKasi JUCCOLMAaLUsl, CTeleHb JAUCCOLMAlvH,
BOZIOPO/IHbIN TOKa3aTejib, OKUC/IUTE/b, BOCCTAHOBUTE/b, TeII0BOM 3G deKT
XUMUYECKOM peakliuMi, CKOPOCTb XUMUUECKOU peakliy, XMMUUeCKOe PaBHOBECHE;
TEOPUM W 3aKOHBI (Teopusi 3JIeKTPOJIMTUUECKOM AWCCOLMAlUM, MepuouuecKui
3akoH .. MeH/iesieeBa, 3aKOH COXpaHeHHs MaCChl BelleCTB, 3aKOH COXPaHeHUs U
TIpeBpallleHys] SHEPTryUY MPU XUMHUUEeCKUX PeaklysiX, 3aKOH MOCTOSTHCTBA COCTaBa
Bel[eCTB, 3aKOH [eWCTBYIOLIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN $3bIK
XUMUWH, MUPOBO33peHUeCKHe 3HaHUS, JieXKall[ie B OCHOBe TTOHUMAaHUsI TIPUUMHHOCTH
Y CUCTeMHOCTU XMMUUECKHX SIBJIEHUM; COBPEMEHHbIe TPe/ICTaB/IeHHs O CTPOEHUU
Bell[eCTBAa Ha aTOMHOM, WOHHO-MOJIEKY/ISIPHOM M Ha/IMOJIEKYJ/IIPHOM YDOBHSIX;
Npe/iCTaB/ieHdss O MeXaHU3Max XMMUUeCKUX peaklyd, TePMOJWHaMHUYeCKUX U
KUHETUUeCKUX 3aKOHOMEPHOCTSIX WX MpPOTeKaHWs, O XMMHUUYECKOM DaBHOBECHH,
pacTBOpax M [UCIEpPCHBIX CHUCTeMax; (PAaKTOJOrHYeCKue CBeleHUsI O CBOMCTBAX,
cocTaBe, TI0/lydeHrr U 6e30MmacHOM MCTIOh30BaHUM BaXKHEUIIINX HEOPTaHUUeCKUX
BelleCTB B OBITY W TpaKTUUeCKOW JesTeJbHOCTA uesioBeKa, OOIMX HayuyHBIX
TIPUHITUIIAX XUMHUYECKOT0 TIPOU3BO/ICTBA;

chOpMUPOBAHHOCTh YMEHWI: BBISIB/ISATh XapaKTepHble TIPU3HAKU TOHSITUM,
yCTaHaB/MBaTh UX B3aUMOCBSI3b, UCIIO/b30BaTh COOTBETCTBYIOLIME TOHSTUSL TIPU
OMKUCAHUU HeOpPraHWUUeCKUX BellleCTB U WX MpeBpalleHul;



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

chOpMUPOBAHHOCTh YMEHHs OMpe/ie/IsiTh BaJIeHTHOCTh U CTeleHb OKUC/IeHHS
XMMUUECKUX 3JIEMEHTOB B COeJVMHEHUSIX, BUJ, XMMHUUYEeCKOM CBA3U (KOBaJleHTHas,
VOHHAasl, MeTa//Inyeckasl, BOJOPOJAHAasA), THUI KPUCTA/UIMYECKOM PEeLIETKU
KOHKDETHOT'O BellleCTBa;

cchopMHUPOBAHHOCTh YMeHUSI OOBSCHATH 3aBUCUMOCTh CBOMCTB BEIECTB OT
BUJla XWUMHUYECKOW CBSI3M W THIMA KPUCTA//TMYECKOM PeIéTKA, OOMEeHHBbINH H
JIOHOPHO-AKILeNTOPHbIN MeXaHK3Mbl 00pa30BaHUsI KOBaJIEHTHOMN CBSI3U;

c(OpMUPOBaHHOCTh YMEHHWH: K/1aCCU(HULIMPOBaTh: HEOPraHUUeCKHe BellleCcTBa
0 UX COCTaBYy, XUMHUUECKHE PeakKL1K IO Pa3/IMYHbIM NPU3HaKaM (UMCTY U COCTaBy
pearvpyrommx BellecTB, Tera0BOMY 3((eKTy peakiyy, W3MEHEHUIO CTereHeu
OKMCJ/IeHUSI 3JIeMeHTOB, O0OpaTMMOCTH, YuyaCTHIO Karajau3aTopa W [Ipyrue);
CaMOCTOSITE/ILHO BBIOMpaTh OCHOBaHUS W KpUTepUU [/Is  KaacCUUKaLuU
M3yuaeMbIX BelleCTB U XUMUUYECKUX peaKLu;

c(hOpMUPOBAHHOCTh YMEHUS paCKpbIBaTb CMbIC/I MEPUOAMYECKOT0 3aKoHa /1.
. MeHienieeBa U IeMOHCTPHPOBATh €r0 CUCTeMaTU3HPYIOLY0, OOBSICHUTETbHYHO
Y IPOTHOCTUYECKYI0 (PYHKLMY;

chOpMUPOBAHHOCTh yMEHUM: XapaKTepU30BaTb 37IeKTPOHHOE CTPOeHUe
aTOMOB Y MOHOB XUMHWUECKHWX 3JIeMEHTOB I[1epBOrO—4YeTBEPTOrO I1epUo/0B
[Tepuoguueckori  cuctembl  [I.MI.  MeHjeneeBa,  HWCHO/Ab3Yys  TOHSATUS
«3HEepreTUyecKre ypOBHU», «3HEpPreTUUecKue IMOAYPOBHW», «S-, P-, d-aTOMHbIE
opbutanm», «OCHOBHOE U BO30YKAEHHOE 3HEpPreTHYeCcKHe COCTOSHHUSI aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTU U3MEeHEeHHs] CBOMCTB XUMUUYECKHX 3JIEMEHTOB M X
coefvHeHWW M0 mnepuojgaM U rpynnam Ilepuoguueckor cuctemer [. U.
MeHienieeBa, BajleHTHble BO3MOXHOCTH aTOMOB 3/1eMEHTOB Ha OCHOBEe CTPOeHUS UX
3JIEKTPOHHBIX 000/10U€eK;

cOopMUPOBAaHHOCTb ~YMEHHWM: XapaKTepu3oBaTb (OMMChIBaTh)  0OIIHMe
XUMUYECKMe  CBOMCTBA  BEIeCTB  pa3/MUHbIX  K/IAacCOB,  MOATBEPXKJAThb
CyLL[eCTBOBaHHME Te€HEeTUYECKOM CBSI3M MEXAYy HeOpraHW4yeCKMMHU BelleCTBaAMH C
TIOMOILIbI0 YPaBHEHUM COOTBETCTBYIOIINX XMMUUECKUX PeakLvi;

chOpMUPOBAHHOCTb ~yMEHUSI  pacKpbIBaTb CYIIHOCTb: OKHUC/IATETbHO-
BOCCTAHOBUTE/IbHBIX peaKlii MOCpeJCTBOM COCTaBJIeHUs 3/IeKTPOHHOTO OasaHca
3TUX peakluii; peakUWii HWOHHOTO OOMeHa IMyTéM COCTaBJIeHUS WX TOJHBIX U
COKpAIlIEHHbIX ~ WOHHBIX  ypaBHEHWW;  peaklUMM  TUApPO/v3a;  peakiuiu
KOMTIIeKcoobpa3oBaHusi (Ha TIpUMepe THAPOKCOKOMIIEKCOB I[UHKA U a/TFOMUHYSA);



chOpMHUPOBAaHHOCTb YMeHHUSI OOBSACHATH 3aKOHOMEPHOCTH TIPOTeKaHHSs
XUMUYECKHX peaklMi C YU6TOM UX SHepreTUYeCcKuxX XapaKTePUCTUK, XapaKTep
V3MEeHeHUs] CKOPOCTHM XHWMMUYEeCKOM peakl[id B 3aBUCUMOCTH OT pa3/IMuHbIX
(akTOpOB, a TaK)Ke XapaKTep CMEILeHUs] XUMAUeCKOT0 PaBHOBECHS MO/l BIUSTHAEM
BHEIIHUX BO3JercTBUM (mpuHuun Jle IllaTense);

chOpMUPOBAaHHOCTb yMEHUS XapaKTepu30BaTb XWMHUUYECKHWe peakLuH,
JieXalle B OCHOBE MNPOMBIIJIEHHOTO TMOJyYeHHss CEePHOW KHC/IOThl, aMMHaKa,
o0Iie HayuHble TIPUHLIAIIBI XUMHYECKMX TIPOM3BOJZICTB; 11€/1eC000pa3HOCTh
TIpYMeHeHHsI HeOPraHUUeCKHX BeIleCTB B ITPOMBIIIJIEHHOCTH U B OBITY C TOUKH
3peHusi COOTHOLLIEHUS] PUCK-TI0J1b3a;

c(hOpMHUPOBAaHHOCTb BJIaJleHHUs] CHUCTEMOW 3HaHWKW O MeToZax Hay4yHOro
MO3HaHUSI SIBJIEHWM TIpUpPOJbl — HaO/oZieHne, W3MepeHUe, MO/ e/MpOBaHuUe,
5KCepuMeHT (peasibHbIM ¥ MBIC/IEHHBIN ), UCTI0/Ib3YEeMbIX B eCTeCTBEHHbIX HayKax,
yMeHUs1 MPUMEHSATh 3TU 3HaHUS TIPU KCIIePUMEeHTaTbHOM MCC/IeIOBaHUN BeLeCTB
U 718 OOBSICHEHUS XWUMMUECKUX SIBJIeHHW, WMEIOIUX MeCTO B TIpUpO/e,
TPaKTUUeCKOM JiesiTe/TbHOCTH Ye/IOBeKa U B TOBCEJHEBHOU >KU3HU;

chOpMUPOBAHHOCTh YMEHHSI BbISIBJISAITh B3aUMOCBSI3b XMMUYECKUX 3HaHWM C
TOHATUSIMA U TPEJCTaBJeHUSIMUA [IPYTUX eCTeCTBEHHO-HayUHbIX MpPeJMeTOB [JIsi
6osiee 0CO3HAHHOTO TOHMMaHUSI MaTepyaabHOrO eZJMHCTBA MUPa;

Cc(hOpMUPOBAaHHOCTb yMEHHUS TIPOBOJUTH PaCUY€Thl: C UCIOJIb30BAHUEM
TIOHAATUM «MacCoBasi [JO/Isl BeIlleCTBa B PaCTBOPe» M «MOJISIDHAsA KOHLIEHTPALUS»;
Macchl BelljeCcTBa Wik 00bEMa ras3a 1o U3BeCTHOMY KOJMUeCTBY BellleCTBa, Macce
U 006bEMY OZIHOTO M3 YUaCTBYIOI[MX B peaki[Mu BellleCTB; TerioBoro 3¢gdekra
peaklyy; 3HaueHusl BOJOPOJHOrO IOKa3aTessli paCTBOPOB KWUCJIOT U LIe/Ioued C
W3BECTHOM CTEIeHbI0 AMCCOLMAlMM; Macchl (00bEMa, KO/MMUeCTBa BeIeCTBa)
MPOJIyKTa peaki[uu, eC/id OJHO U3 MCXOJHBIX BelecTB JaHO B BH/le pacTBoOpa C
orpe/ie/IEHHOM MaCCOBOM [10/ield PaCTBOPEHHOT'O BeIleCTBa WM JaHO B M30bITKe
(MMeeT TIpUMeCH); I0/TA BbIXO/IA TTPOJYKTa Peaki[ii; 00bEMHBIX OTHOIIIEHHWH ra30B,;

chOpMUPOBAHHOCTh yYMEHMI: CaMOCTOSITe/IbHO TIJIAHUPOBAaTh U TMPOBOAUTH
XUMUYECKU  9KCrepuMeHT  (TIpoBefleHWe — peakiuidi  MOHHOTO  oOMeHa,
MO/TBEPKJeHMEe KaueCTBEHHOI0 COCTaBa HEOPraHWYeCKHX BelLeCTB, OMNpe/eeHre
Ccpeibl pacTBOPOB BeIeCTB C MOMOLIbK) WHAWKATOPOB, W3YyUeHUE BIIUSTHUS
pa3MuHblX  ()aKTOPOB Ha CKOPOCTb XUMHWYECKOM  peaklydd, pelleHue
SKCMEePUMEHTA/IbHBIX 3a/a4 1o TeMaM «MeTtaiel» U «Hemertamie») cC
cobnroieHreM TipaBu/ 6e30macHOro oOpailjeHusi ¢ BellleCTBaMU M J1ab0paTOPHBIM
obopyaoBaHueM, (hOpMyJTUPOBATH 1]eJ/ib UCC/IeI0BaHMsI, TIPeCTaB/ISITh B Pa3/IMUHON
dopme pe3ysbTaTbl  JKCEpUMEHTa, aHaJAU3UMpOBaTh W  OLIEHWBAaThb  UX
JIOCTOBEPHOCTH;



cchopMHUPOBAHHOCTb YMEHHI: COO/MI0aTh TIPaBU/Ia TI0/Ib30BaHUSI XUMUUECKOM
nmocyon u mabopatopHbIM 00O0pyZOBaHHEM, oOpaiieHWss C BelecTBaMU B
COOTBETCTBUM C WHCTPYKIMSIMH TI0 BBITIOJHEHHIO /1ab0pPaTOPHBIX XUMHUECKHX
OTIbITOB, JKOJIOTUYECKH 1[eiecO00pa3Horo ToBeZieHWss B OBITY W TPY/I0BOM
JleATeJIbHOCTU B LIeJIIX COXPaHEHUs] CBOETO 3/I0POBbS, OKPY’Karolleld NPUPOJHOU
cpeibl W JOCTWXKEHHsS e€ yCTOMYMBOIO pas3BUTUS, OCO3HABaTh OIMACHOCTH
TOKCUUECKOTO JIeiCTBUSI Ha >KMBble OPraHU3Mbl OMNpe/le/IEHHbIX HeopraHu4ecKux
Bell|eCTB, MOHMMas cMbIc/ okasarens [IK;

chOpMUPOBAHHOCTh YMEHUM: OCYILeCTB/ATh Lie/leHarnpaB/ieHHbI TOUCK
XUMHUUeCKON nHGOopMal[ii B Pa3/IMUHBIX UCTOYHHUKaX (HayuHasi ¥ yueOHO-HayuyHast
JuTepaTypa, CpeicTBa MacCoBoM MHMopMaluu, UHTepHeT U ipyrue), KpUTUUECKH
aHa/IM3UPOBATh XUMHUUECKYI0 MH(OPMaLUio, TiepepabaThiBaTh €€ 1 UCII0/Ib30BaTh B
COOTBETCTBUH C TIOCTaB/IeHHOU yueOHOM 3a/jaueil.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJIACC
KonnyecTBo yacos
No HaumeHoBaHMe pa3/je/ioB U TeM dnekTpoHHbIe (UG poBbIe)
KontposbHbie | IIpakTHyeckue
n/n nporpamMMsbI Bcero obpa3oBaTre/ibHbIE pecypchl
padoThI paboThI
Pa3fien 1. TeopeTnueckue 0CHOBBI OpraHUYeCcKOi XUMHUH
[TpeameT opranuyeckou xumuu. Teopust
1.1 CTPOEHUsI OpPraHUueCcKuX coeiuHeHu A. 8 https://m.edsoo.ru/6 1HH8J58X
M. Bytneposa
Wroro no pa3peny 8
Pa3zpen 2. YriieBosopo/bl
[IpenenbHbIe yr1€BOAOPOABI — aKaHbI,
2.1 ped Y AOPOA 5 https://m.edsoo.ru/L.C5J74CMA
L[MK/I0a/TKaHbI
HernpeznenbHbie yriieBoA0OpOAbI: alKeHbI,
2.2 pea Y AOPOA 14 1 https://m.edsoo.ru/OBNBOPH31
anKaJyeHbl, aJIKUHbI
2.3 ApomaTuueckue yrieBoZ0poAbl (apeHsl) 8 https://m.edsoo.ru/3KLA11.26M
[IpupoHbIe UCTOYHUKHU YIJIEBOOPO/0B
2.4 PHpoA ¥ AOPOA 4 https://m.edsoo.rut/RY6NBZAW4
U UX TiepepaboTKa
2.5 ["anoreHnpor3BoHbIE YTI/IEBOJOPOOB 4 1 https://m.edsoo.ru/JISOENZ9M
Wtoro no pa3peny 35
Paspen 3. Kuciopoacoaepikaiue opraHiueckye coeAUHeHUus
3.1 Crinptel. ®eHon 11 1 https://m.edsoo.rw/TJI36WGJ5
KapboHunbHbIe cOeTUHEHUST: albJeTubl
3.2 Y KeTOHbl. KapOOHOBBIE KMCJIOTHI. 21 1 https://m.edsoo.rt/O2NWGJZU2

CrnosxkHblie 3¢upbl. 2KUphbI



https://m.edsoo.ru/O2NWGJZU2
https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/JI9OENZ9M
https://m.edsoo.ru/RY6NBZAW4
https://m.edsoo.ru/3KLA1L26M
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/61HH8J58X

3.3 YT/1eBO/IbI 9 https://m.eds00.ru/962BYGF10
Ntoro no pa3peny 41
Paspen 4. A3oTcoaepikaiyue opraHMyeckye CoeAUHeHUus

4.1 AmuHbl. AMUHOKHUCJIOTBI. benku 12 https://m.edsoo.ru/K8B3H5PS 1
Ntoro no pa3zpeny 12
Paspen 5. BeicokoMo/1eKy/IipHBIe COeAUHEeHHUS

5.1 BricokoMosiekynsipHble coeiUHeHNs 6 https://m.edsoo.rt/VLVADEWAB
Nroro no pa3peny 6
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME



https://m.edsoo.ru/VLVADEWAB
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/962BYGF1O

11 K/TACC

HaumeHoBaHMe pa3je/ioB U TeM

KoauuecTBO 4acoB

OneKTpoHHbIe (H(POBLHIe)

Ne n/n KontposbHbie | IIpakTHyeckue
nporpamMMsbI Bcero o0pa3oBaTe/bHbIE PeCYPChI
padoThI paboThI
Paspen 1. Teopernueckue 0CHOBbLI XUMHUH
Ctpoenue atoma. [Tepruoanueckuii
3aKoH U [leprognueckas cucrtema
1.1 KOM 1 2 ICPHOAHECKA CHCTEM 9 https://m.edsoo.ru/R39EAGJPC
XUMUUECKUX 371emeHToB [. 1.
MeHpeneeBa
Crpoenue BeliectBa. MHoroobpasue
1.2 11 1 https://m.edsoo.ru/W4FD2VJF8
BellleCTB
1.3 XHWMUUeCKue peakLuu 19 1 3 https://m.edsoo.rt/QHDJZGESH
Wtoro no pazpeny 39
Paszpen 2. Heoprannueckasi Xumus
2.1 HemeTanbl 31 1 https://m.edsoo.ru/SNCC2YQRJ
2.2 MeTtasnibl 23 1 https://m.edsoo.ru/YEUIWRI21
Ntoro no pa3peny 54
Pazgen 3. XuMusa U )XKM3Hb
Merto 03 . X
3.1 TOAPT TOSHATITT B XUMHH. AHMHA 1 9 https://m.edso00.1ru/2Q40I6NXK
JKU3Hb
Wtoro no pazpeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8

I[TPOI'PAMME



https://m.edsoo.ru/2Q40I6NXK
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/R39EAGJPC

ITIOYPOYHOE IVIAHNPOBAHUE
10 K/TACC

Ne
n/m

Tema ypoka

KosimuecTBO uacos

KoHTpo/bHBIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
HU3yUYeHHU
A

O/1IeKTPOHHBbIE U(POBHIe
oOpa3oBaTe/bHbIE PeCcypChl

[Ipesmet u 3HaueHUe
OpraHUYeCcKON XUMUH,
rpeiCTaB/IeHue O
MHOT000pa3uy OpraHuYecKrx
coeZIMHeHU

https://m.edsoo.ru/48G4H34K4

DNeKTPOHHOe CTPOeHUe aToMa
yriaeposa (OCHOBHOe U
BO30Y)X/IEHHOE COCTOSTHUS).
BaneHTHbIE BO3MOXXHOCTH
aToMa yrjepoza

https://m.edsoo.ru/0DI6GT8LIR

Xumuueckas CBsI3b B
OpPraHUYeCKHUX COeIVHEHUSX.
MexaHu3mbl 06pa3oBaHUs
KOBaJICHTHOH CBSI3U, CITOCOOBI
pasphbiBa CBsi3ei

https://m.edsoo.ru/C42CCDY5S

Teopust cTpoeHust
OpraHUYeCcKHUX CoeIMHeHUM A.
M. bytniepoBa

https://m.edsoo.ru/MIAFQ4PQO

Bupl n3oMepun: CTpyKTypHas,
MPOCTPAaHCTBEHHASI.
OneKTpoHHbIe 3EeKTHI B
MOJIeKyJ/laX OpraHu4eCcKux

https://m.edsoo.ru/GN3QZ8AHX



https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/48G4H34K4

coeIMHEeHUM

IIpencrasnenue o
KjaccudurKaLum u
cucTeMaThyecKas
HomeHk/atypa (IUPAC)
OpraHuuecKuX BellleCcTB

https://m.edsoo.ru/P6AQNQOU22

Knaccudukariiys peakijyii B
OpraHUYeCcKON XUMHUU

https://m.edsoo.ru/M5DJYMPIM

CucremaTH3alisi ¥ 0000IIIeHMEe
3HaHWM M0 TeMe

https://m.edsoo.ru/SKOA3EB67

AJKaHBI: TOMOJIOTHUECKHIA
psz, obirjas popmyiia,
HOMEHKJ/IaTypa U U30MepHus,
3JIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJT

https://m.edsoo.ru/8HWFWZ174

10

dusnyeckue U XUMHUYeCKHe
CBOMCTBA a/IKaHOB

https://m.edsoo.ru/GVSLNQJ3X

11

HaxoxxneHve ankaHOB B
nipupoze. CriocoObI MoJTyueHHsI
U IPUMeHeHHe alKaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

LlnkioankaHel: ob1jast
dbopMysia, HOMEHK/aTypa U
130Mepusi, 0COOEHHOCTH
CTPOEHMST U XMMUUECKHX
CBOWCTB, CIIOCOOBI MOTyUeHHUsT
Y TIPUMEHeHHe

https://m.edsoo.ru/Q4B590Q1A

13

Pertenne pacuéTHbIX 3a/1a4 Ha

https://m.edsoo.ru/ED66JALEK



https://m.edsoo.ru/ED66JALEK
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/P6AQN0U22

ornpejeneHre MoJIeKy/IsipHOU
(hopmyJibl OpraHnuuecKoro
Bell[eCTBa 10 MaCCOBBIM /I0/ISIM
aTOMOB 3/IeMEHTOB, BXO/SIIAX
B ero coctaB. CucTeMaTH3aLUs
1 000011IeHre 3HAHUM T10 TeMe

14

ANKeHbI: TOMOIOTHYeCKUH
psz, obirjas Gpopmyiia,
HOMEHKJ/IaTypa, 1eKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE
MosieKys1. CTPYKTYpHast ¥ LJUC-
TpaHC-U30MepHs aJIKEHOB

https://m.edsoo.ru/NCGOE2K0J

15

dusnueckue U XMMHUUYecKue
CBOWCTBA a/IKeHOB. [IpaBuiio
MapkoBHHKOBa

https://m.edsoo.ru/6 XZHRIRTW

16

Crioco0bl 1ostyueHust u
TIPUMEHEHHE aJTIKEHOB

https://m.edsoo.ru/YS8ODCR6ZN

17

ITpaktrueckast pabora Ne 1 1o
TeMe "[losiyyeHue 3TUIeHA U
H3yuyeHue ero CBOMCTB"

https://m.edsoo.ru/HHCGPAVHS5

18

Perrenne pacuéTHbIX 3a/1a4 Ha
orpejeneHre MOJIeKY/ISIPHOU
(hopMyJibl OPraHNyecKoro
Bell[eCTBa

https://m.edsoo.rt/ XYWNMAYNA

19

AnKa/iieHbl: COTIPSDKEHHBIE,
W30/IMPOBaHHbIeE,
KyMYJIUDOBaHHbIE.
Oco6eHHOCTH 3/IEKTPOHHOTO
CTpPOeHUst

https://m.edsoo.rt/EKDS1U5UV



https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/NCG0E2K0J

20

XuMHUuyeckKve CBOUCTBa
COTIPSDKEHHBIX THEHOB

https://m.edsoo.ru/M356GLRBE

21

Crioco0bl MoJTyueHust U
TIPUMEHEHHe aJIKaJUEHOB

https://m.edsoo.rt/KT8M1N272

22

AJIKUHBI: TOMOJIOTUYeCKUH
psiz, obiast popmyia,
HOMEHK/IaTypa, 3JIeKTPOHHOE U
MPOCTPAaHCTBEHHOE CTPOEHHe
MoJIeKyJ1, (pr3nueckue
CBOMCTBa

https://m.edsoo.rt/N65WYKD93

23

XUuMHUUecKue CBOUCTBA
AJIKUHOB

https://m.edsoo.ru/MQ7AO03SUC

24

KauecTBeHHbIe peakLuu Ha
TPOMHYO CBSI3b

https://m.edsoo.ru/45UN142UY

25

Croco0bl 1MoJTyYeHust U
NpUMEHEHHe aJIKUHOB

https://m.edsoo.ru/SYL7VWAMA

26

Perenue 3azjau: pacuéTsl 1o
yPaBHEHHIO XMMUUeCKON

peakiuu

https://m.edsoo.ru/Q7XMPZSRF

27

CucremaTH3als ¥ 0000IIIeHMe
3HaHWM 10 TeMe

https://m.edsoo.ru/I9DNOP1N8

28

ApeHbl: TOMOJIOTUYECKHUH psifi,
ob6mas hopmyna,
HOMeHK/IaTypa. D/IeKTPOHHOe
Y TIPOCTPAHCTBEHHOE CTPOEHHe
MoJieKyJ1 6eH30/1a U TOJTyOJIa,
ux (pusnyeckue CBONCTBa

https://m.edsoo.ru/WNGDLBK5D

29

XyMHUUeCKre CBOMCTBA apeHOoB:

https://m.edsoo.rt/FCNHX9WY 1



https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/M356GLRBE

peaKlr 3aMelleHud

30

XrMHUUeCKre CBOMCTBA apeHOB:
peakLy MpUCoeUHEeHUs,
OKHCJIeHWe TOMOJIOTOB OeH3071a

https://m.edsoo.ru/CSBNGDUCS

31

OCoO6eHHOCTH XUMUUECKUX
CBOMCTB CTHUPOJIa

https://m.edsoo.ru/F2K2CB5PG

32

Perrenne pacuéTHbIX 3a/1a4 Ha
orpefiesieHue MOJIeKY/ISipHOM
(hopMyJibl OPraHNyYecKoro
Bell[eCTBa

https://m.edsoo.ru/QFKSRGCXW

33

CriocobbI rosiyueHus U
TipYMeHeHre apeHOB

https://m.edsoo.ru/2VKLXNJZ4

34

I'eneTnueckasi CBA3b MeXxay
Pa3/IMYHBIMUA K/1aCCaMH
yrjieBoopoa0B

https://m.edsoo.ru/1X7QM5T7F

35

PacuéTtbl o ypaBHeHUsIM
XUMHUYECKUX peakLUi.
Cuctemaru3aiys v 00001eHre
3HaHWM 10 TeMe

https://m.edsoo.ru/9VBZTY4PI

36

[Tpupopnsii ras. ITonyTHble
He(TsHbIe ra3bl

https://m.edsoo.ru/CK1CUWWEN

37

KameHHBIH yro/ib ¥ IPOJYKThI
ero nepepaboTKu

https://m.edsoo.ru/BDDEXD2FV

38

HedTb 1 ciocoOrl eé
niepepaboTku. [TpuMeHeHye
TIPO/IYKTOB TepepaboTKu
HeTU

https://m.edsoo.rt/ORE9Y2CYG

39

I'eneTnueckas CBA3b MeXAY

https://m.edsoo.ru/HQ22U8ZHE



https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/CSBNGDUCS

Pa3/IMYHBIMU K/1aCCaMH
yrjieso40poa0B

40

I"anorenorpousBojHebIe
YT/IeBOAOPOZOB: 3JIEKTPOHHOE
CTpOeHUe; peakLiuy 3aMellleHust
rajioreHa

https://m.edsoo.rui/XX94BSSGR

41

[JencTBue 1jenoyei Ha
rajioreHNpor3BO/HbIE.
BsaumopgeiicTBue
JiUrasoreHajkaHOB C MarHUeM
Y LIUHKOM

https://m.edsoo.ru/FF11CTQKA

42

CucremaTH3als ¥ 0000IIIeH1e
3HaHWM MO paszeny
"Yrnesogopoasl"

https://m.edsoo.ru/6 XBYFOLLD

43

KouTponbHast paboTa 1o Teme
"YrneBogopons!"

https://m.edsoo.rw/EJHI0TT50

44

[IpenenbHBIE OJHOATOMHbBIE
CTIUPTHI: TOMOJIOTHYECKUM s,
obmast dopmyna, CTpoeHre
MOJIEKYJI, ©U30MepHus,
HOMEHKJ/IaTypa,
K/Iaccudukaiys, pusnueckue
CBOMCTBa

https://m.edsoo.rt/IINSKPMLB

45

XUuMHUUyeckKve CBOMCTBa
ripe/ie/TbHBIX OZJHOATOMHBIX
CTIMPTOB

https://m.edsoo.rt/VHOGFCVLZ

46

Crioco0bl MoJTyueHust u
TIPUMEHEHHEe OIHOATOMHBIX

https://m.edsoo.ru/N9HOJ3V12



https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/XX94BSSGR

CITUPTOB

47

I[MpocTbie 3¢ups:
HOMEHK/IaTypa 1 U30MepHus,
0co0eHHOCTH (HU3NUECKUX U
XUMHUYECKUX CBOWUCTB

https://m.edsoo.rt/UUYC7UU21

48

MHoOroatomMHsle CIIUPTHI:
STWIEHIJIMKOJIb U [JIUL|ePUH,
ux (pr3nyeckre U XUMHUeCcKue
CBOMCTBA

https://m.edsoo.rt/KMYAE65AX

49

CriocoObI rosTyueHus U
TIPUMEeHeHHe MHOT0aTOMHBIX
CITUPTOB

https://m.edsoo.ru/EU9L.4B5H6

50

@®eHoJI: CTpOEHUE MOJIEKYIbI,
(hur3uyeckKre CBOMCTBA.
TokcuyHOCTh (heHoa

https://m.edsoo.ru/0117TP1EX

51

XuMUUecKue CBOMCTBa (eHOMa

https://m.edsoo.rt/DRURODFRJ

52

Crioco0bl MoJTyueHust U
npuMeHeHue deHomna

https://m.edsoo.ru/60B9BOAKU

53

[MTpakTrueckas pabota Ne 2.
PerieHne sKcriepuMeHTaTbHBIX
3az1a4 1o teme "CrivpThl U
beHomnbr"

https://m.edsoo.ru/SHIGNHMGK

54

CucremaTH3alisi ¥ 000011IeHMEe
3HaHUM 10 TeMe

https://m.edsoo.ru/J7BQQOWB6

55

Asbaerufibl ¥ KeTOHBI:
3/IeKTPOHHOE CTPOEHHe
KapOOHUTLHOM TPYTITIbI;
rOMOJIOTHUeCKHe psifibl, ob1ast

https://m.edsoo.rt/DHUDYUVGN



https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/UUYC7UU21

dhopmyia, usomepust u
HOMeHK/IaTypa

56

Anberuspl ¥ KeTOHBbI:
¢u3nyeckre CBOWCTBA;
peakLyy NpUcoeAHeHUs

https://m.edsoo.rt/FTMHEFTV8V

57

Peakiyum okucneHus u
KaueCTBeHHbIe peakLuu
anbJeruI0B 1 KETOHOB

https://m.edsoo.ru/MT7LK3HUT

58

Crioco6bI rosryueHUst
a/IbJIETH/IOB 1 KETOHOB

https://m.edsoo.ru/KOSEDOZNC

59

O/THOOCHOBHBIE TIpe/e/TbHbIE
KapOOHOBBIE KUCJIOTHI,
0COOEHHOCTH CTPOEHUS UX
MOJIEKYJT

https://m.edsoo.ru/3AG3MM12R

60

V3omepusi 1 HOMeHK/IaTypa
KapOOHOBBIX KMCJIOT, UX
(ur3nueckre CBOMCTBA

https://m.edsoo.ru/88RK8HSL4

61

XUMHUUYeCcKUe CBOUCTBA
ripe/ie/TbHbIX OZJHOOCHOBHBIX
KapOOHOBBIX KUCJIOT

https://m.edsoo.ru/FG799CL7C

62

OcobeHHOCTH CBOKCTB
MYyPaBbUHOM KUCJ/IOTBI.
MHoroo6pasuie KapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/NCRPAK4ZQ

63

Ocob6eHHOCTH CBOMCTB:
Herpe/e/TbHbIX U
apoMaTUYeCKHX KapOOHOBBIX,
JTUKapOOHOBBIX,

https://m.edsoo.ru/PO7B20AZG



https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/FTMHFTV8V

FI/IAPOKCI/IKap6OHOBBIX KHCJIOT.
Hpe,Z[CTaBI/ITeJ'II/I BBICIINX
Kap60HOBBIX KHUCJ/IOT

64

IlonsTue o IMPpONU3BOJAHBIX
Kap60HOBLIX KHUC/I0T

https://m.edsoo.rt/ASMQKWR52

65

Crioco0pbl 1osTyueHust u
NpUMeHeHre KapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/Z2Y83U8721

66

CnoxxHble 3¢uUpbI:
TOMOJIOTHUeCKHUH psijl, 001jast
dbopmyna, usomepusi u
HOMEHK/IaTypa

https://m.edsoo.ru/4C5QIMALE

67

dusnueckue U XUMUUeCKre
cBoiicTBa 3(hMpoB

https://m.edsoo.ru/TCIGEW2K6

68

PerieHre pacuéTHBIX 3a7iau: TI0
yPaBHEHHIO XMMUUECKOH
peakLvu, Ha oripe/iesieHue
MOJIEKY/ISIPHOM (hOPMY/JIbI
OpraHUuecKoro BellecTBa

https://m.edsoo.ri/K512QOHVD

69

[MTpakTrueckast pabota Ne 3.
Perienne sKkcrieppumMeHTaTbHBIX
3azay 1o teme "Kapb6oHoBbIe
KUCIOThI. Cr10>KHbIe 3QUphI"

https://m.edsoo.ri/OGEJG1Z6Q

70

2Kupbl: cTpoeHue, pusnueckre
Y XUMHYeCcKre CBOKWCTBa
(rupponus)

https://m.edsoo.ru/9SIVVGAD3

71

OcobeHHOCTH CBOWCTB >KUPOB,
CoJiepXKallluX OCTaTKU

https://m.edsoo.rt/HAIOMQYAG6



https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/ASMQKWR52

Herpe/ie/TbHbIX XKUPHBIX
KUCOT. 2KuphbI B IpUpo/e

72

Mplia KaK COJIM BBICIIIUX
KapOOHOBBIX KUCJIOT, UX
Morolijee fieiicTBue. [ToHsTHE O
CUHTETUYECKUX MOIOIIUX
cpeactBax (CMCQC)

https://m.edsoo.ru/YPLLOQUE7

73

I'eneTHnueckas CBSI3b
yIJIeBOJOPOZOB U
KUCIOPOZCOZePKaLuX
OpraHUyYeCcKHXx BellecTB

https://m.edsoo.ru/A8FI5XVSU

74

PacuéTel 110 ypaBHeHUsIM
XUMHYECKUX PeakLun

https://m.edsoo.ru/LZ5VLL2BX

75

CucremaTH3alisi ¥ 000011IeH1Ee
3HaHUM 10 TeMe

https://m.edsoo.ru/SEBWMS8F7D7

76

OO011jas1 XapaKTepUCTHKA
yTJIeBOJOB U KiaccupUKalus
yr1eBoJ0B (MOHO-, IU- U
ToJiMcaxapuzbl)

https://m.edsoo.ru/01RIX8HGR

77

MoHocaxapuabl: hu3nuecKre
CBOMCTBA 1 HaxOXK/JeHue B

TIpUPO/Ie

https://m.edsoo.ri/8DKMBGIF6

78

[IpuMeHeHuUe I/IIOKO3bI, eé
3HaueHue B
JKU3HeleaTe/IbHOCTU
opraHusma

https://m.edsoo.ru/6L.S9BLN9Q

79

Jvcaxapuzbl: caxaposa,
MaJ/IbT03a U JIaKTO3a.

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



https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/YPLL09UE7

HaxoxmeHue B npupojie u
NpUMeHeHre ucaxapuioB

80

[MTonucaxapuzibl: CTpOeHUe
MaKpoMOoJieKy/1, r3nyeckue u
XUMUYeCcKre CBOMCTBa,
npYMeHeHre

https://m.edsoo.ru/52Z6UKUNG

81

[TonsiTrie 06 UCKYCCTBEHHBIX
BOJIOKHAaxX

https://m.edsoo.ru/CPO60DRNM

82

Pertenne pacueTHbIX 3a/1a4 Ha
onpejeneHue 01 BbIX0/a
MPOJYKTa peakLiuu OT
TeopeTUYeCKU BO3MOXKHOTO

https://m.edsoo.ru/EFVQ99R8JH

83

CucremaTH3alsi ¥ 000011IeH1e
3HaHMM M0 pa3zeny

https://m.edsoo.ru/YTA71S0GH

84

KontposnbHast pabora o Teme
"Kucnopogcozepsxaiiue
OpraHuvecKue coeJUHeHus "

https://m.edsoo.ru/40ZT3216M

85

AMUHBL: KnaccuduKarys,
CTpOeHUe MOJIeKYJI, 00Iast
dbopmyna, usomepus,
HOMeEHK/IaTypa U (pu3nueckue
CBOMCTBa

https://m.edsoo0.ru/64T9T10ZV

86

XrMHUUeCKre CBOMCTBA
anidaTryecKkux aMMHOB

https://m.edsoo.ru/MYC4DL1GD

87

AHUMMH: CTPOeHHe aHW/THHa,
0COOPHHOCTH XUMHYECKUX
CBOICTB aHU/IMHA

https://m.edsoo.rt/FRTQ7TUDA

88

Crioco0bl 1MoJTyueHust U

https://m.edsoo.rt/LCEF82MVKH



https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/52Z6UKUNG

MMprUMeHeHune a]'II/I(i)aTI/IT-IECKI/IX
dMHWHOB

89

AMUHOKUCIIOTBL:
HOMeEHK/IaTypa U U30MepHus,
¢dusnyeckre CBONCTBA.
OTpenbHbIe TIPe/ICTaBUTEIH O
aMUHOKHUCJIOT

https://m.edsoo.rt/RQIQFGFVC

90

XyMHuecKre CBOMCTBA
aMHUHOKUCJIOT, UX
Ouo/IorHUecKoe 3HaueHue
aMUHOKUC/IOT. CUHTe3 U
TU/IPOJTU3 TIENTU/IOB

https://m.edsoo.ru/16Q7Z981X7Z

91

Benku Kak npupojHbie
TIO/TUMEPBI; CTPYKTYPbI Oe/TKOB

https://m.edsoo.ru/C031GD96B

92

XumMmuuecke CBOMCTBA OeKoB

https://m.edsoo.ru/67MDSJICA

93

A3otcogepxariye
reTepOLUKINYeCKHe
coepuHenusi. HykienHoBbIe
KHCJIOTBI: COCTaB, CTPOEHHUE U
Ouonoruueckast posib

https://m.edsoo.ru/6A9U8JK1G

94

[MTpakTrueckast pabota Ne 4.
Pelienre skcriepyMeHTa/IbHBIX
3a/lau 110 Teme
"A3oTcoaepxaliue
OpraHuvecKue coeJUHeHus "

https://m.edsoo.ru/NC46Z2YR7

95

[MTpakTrueckas pabota Ne 5.
Pelienre skcrieprMeHTa/IbHBIX
3ajiau 1o Teme ""Pacrio3HaBaHue

https://m.edsoo.ru/4GSLO35TE



https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/RQIQFGFVC

OpraHUYecKHUX coeIMHeHUN"

96

KonrposnbHast paboTta 1o Teme
"AsoTcogepxarue
opraHuyeckve coeJvuHeHus"

https://m.edsoo.ru/R69Q6G80OU

97

OcHOBHbIe OHATHS XUMUU
BbICOKOMOJIEKYJISIPHBIX
COeIMHEHUU U MeTO/bl UX
CUHTe3a —I10/IMMepHu3aLys U
MOJIMKOHAeHCaLust

https://m.edsoo.ru/7SVQS1I0N

98

[Inactmaccel. YTunusauus u
nepepabOTKa TUIaCcTHKa

https://m.edsoo.ru/1U7EQ648Y

99

OnacToMephbl: HaTypaabHbINA
CUHTeTUYeCKUe KayuyKH.
Pesuna

https://m.edsoo.ru/SO6ALFPLS8

100

BosiokHa: HaTypanbHbIe,
VICKYCCTBeHHble,
cuHTeTHnyeckure. ITonmepsl
CrejMaJbHOro Ha3HaueHusl

https://m.edsoo.rt/DQOJRVK4H

101

[MpakTrueckast pabota Ne 6.
PelieHre sKcrieprMeHTa/IbHBIX
3aj]au 1o Teme "Pacro3HaBaHue
T/1IaCTMacC ¥ BOJIOKOH"

https://m.edsoo.ru/Y1QQLRSOP

102

O06o01TIeHMEe U CUCTeMAaTH3al[Us
M3y4YeHHOr0 MaTepuaria o
TeMe "BbICOKOMOIEKY/ISIpHbIe
coelMHeHUST"

https://m.edsoo.rt/REGCOZS45

OBIIEE KOJIMYECTBO YACOB I10
IMPOI'PAMME

102



https://m.edsoo.ru/REGCOZS45
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/SO6ALFPL8
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/R69Q6G8OU

11 K/TACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KoHTpo/bHBIE

Bcero
padoThI

IIpakTHYeckue
paboThI

Jara
U3yuyeHH
A

OnekTpoHHbIe HU(ppoBHIe
oOpa3oBaTe/IbHbIE PecypChl

AtoM. CocTaB aTOMHBIX fep.
XUMHUUeCKUH 371eMeHT. 30Tombl

https://m.edsoo.ru/NOPBJ3G7J

CTtpoeHue 3/IeKTPOHHBIX
000/10ueK aTOMOB, KBaHTOBbIE
yucia

https://m.edsoo.rt/9MTBPF8US

Knaccudukanys XxuMuueckux
3/IeMeHTOB (s-, p-, d-, f-
371eMeHThI)

https://m.edsoo.ru/MDGLT301C

PaCHpeAEHEHI/Ie 3JIEKTPOHOB 110
dTOMHBIM Op6I/ITa]I$IM

https://m.edsoo.ru/HNS5VJRET?2

OIeKTPOHHBIE KOH(UTYpaL[HK
aTOMOB 3/IEMEHTOB B OCHOBHOM
1 BO30Y>KJEHHOM COCTOSTHUU

https://m.edsoo.ru/56M011PUG

OneKTpOHHbIe KOH(pUTypaLu
HOHOB.
OJIEKTPOOTpPULIATe/IbHOCTh

https://m.edsoo.ru/3ZORH4PQL

[Teprioanueckuii 3aKOH 1
[Tepuioguueckas cucrema
XAMUUECKUX dyiemeHToB . .
MeHgeneeBa, CBSI3b C
COBpPeMeHHOM TeopHel CTpoeHus
aTOMOB

https://m.edsoo.rt/RRTS1FRBD

3aKOHOMepHOCTI/I H3MeHeHUus

https://m.edsoo.ru/M2BG8LQGU



https://m.edsoo.ru/M2BG8LQGU
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/N0PBJ3G7J

CBOWMCTB XUMHUECKHUX 7IEMEHTOB
1 00pa3yeMbIX UMU TIPOCTHIX U
CJIOXKHBIX BELLeCTB I10 rpymraM
Y TIepuoJiam

Cucremaru3sanus U 060011eH1e
3HaHWM 10 TeMe

https://m.edsoo.rt/FOHYMABMC

10

Buzbl xiMruueckou CBsI3U.
MexaHW3MbI 00pa30BaHUS
KOBAJICHTHOM CBSI3U.
Bogopoanas cBs3b.
MexxMoJieKy/isipHbIe
B3aMMO/IeMCTBUSA

https://m.edsoo.ru/YSFOZQORM

11

BaneHTHOCTE U BajIeHTHbIE
BO3MOXXHOCTU aTOMOB. CB$I3b
3JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX TeOMEeTPUUeCKUM
CTpOeHHeM

https://m.edsoo.ru/FLOBCCB2E

12

[TpencraBieHys 0 KOMIUIEKCHBIX
COeJJMHEeHUSIX: COCTaB U
HOMeEHK/IaTypa

https://m.edsoo.ru/PNUHMOOPS

13

BelijecTtBa MOIEKY/ISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHMUS.
TuIbI KpUCTANIAYECKUX
peIeToK U CBOMCTBA BeIleCTB

https://m.edsoo.ru/40CASLVY3

14

ITonsiTue o AUCTIEPCHBIX
CUCTeMax. HpeACTaBHEHI/Ie 0
KOJIJIOUWAHBIX pACTBOpAX

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

15

UcTtuHHbBIE PaCTBOPLI:
HaCbIlI€eHHBIE U HEHACBIILIEHHEIE,

https://m.edsoo.ru/MI2GZKJI8B



https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FOHYMABMC

PacTBOPUMOCTb.
Kpucranioruaparsl

16

Crnioco0Obl BEIpa)KeHUS
KOHIL|EHTpALIMU PaCTBOPOB

https://m.edsoo.ru/ZUAKS9SXC

17

Pemienne 3amau ¢
WCII0/Tb30BaHEM MOHATUN
"MaccoBas [10/1s1 paCTBOPEHHOT O
BelllecTBa", "MoJIsIpHas

KOHL|eHTpauus"

https://m.edsoo.ru/9YYGIX6FN

18

Knaccudukarus u
HOMeEHK/IaTypa HeOpraHMYeCcKnx
BeIIleCTB

https://m.edsoo.ru/Y3JUK9MC4

19

CucremaTH3alsi ¥ 00001IeH1e
3HaHWM TI0 TeMe

https://m.edsoo.ru/7LEFEQFM5

20

KoHTposibHast paboTa 1o TeMam
"CTpoeHue aToMa.
[Teproanueckuii 3aKOH 1
[Tepnognueckas cucrema
XUMUYeCKUx 3rnemMeHTosB /1. U.
MenpgeneeBa", "CtpoeHue
BelljecTBa. MHOroobpasue
BelecTB"”

https://m.edsoo.ru/SARJUK9HZ

21

Knaccudukanys XxuMuueckux
peakiivii B HeOpraHu4eckou u
OpraHUYecKol XUMHUM. 3aKOH
COXpaHeHHsI MacChl Bell|eCTB;
3aKOH COXpaHeHUs U
ripeBpallieHus1 SHepruu Tpu
XUMHUYECKUX Peakiysax

https://m.edsoo.ru/ZOMZM8REE



https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/ZUAKS9SXC

22

TennoBble 3¢ deKThI
XUMHYeCKUX peakLiui.
TepMoxumMHuecKue ypaBHeHUs

https://m.edsoo.ru/9TSXHFMT4

23

Briuncnenus mo YPAaBHEHUAM
XUMHUYeCKHUX peaKL[I/Iﬁ u
TEPMOXUMHNYECKHUM YPDABHEHUAM

https://m.edsoo.ru/VSWAVUX0H

24

CKOpOCTb XUMUUECKOUN
peaxiuy, eé 3aBUCUMOCTb OT
pa3nuuHbIX (hakTopoB. Kartamm3
Y KaTa/In3aTOPbI

https://m.edsoo.rt/DSEHND9EL

25

['oMoreHHbIe U reTeporeHHble
peakiuu

https://m.edsoo.ru/RN8POZ7YO

26

[TpakTrueckast pabota Ne 1 1o
TeMe "BrusiHMe pa3iMuHbIX
(hakTOpOB Ha CKOPOCTh
XUMHUYeCKoN peakiyuy"

https://m.edsoo.ru/NGQO5JTY7

27

Ob6patuMble U HeobpaTHMbIe
peakiyy. XUMHU4YecKoe
paBHOBecHe

https://m.edsoo.ru/XHPQ3BRAJ

28

[MpakTrueckast pabota Ne 2 o
TeMe "BJusiHYe pa3/MyHbIX
(haKTOpPOB Ha IOJIO)KEeHUe
XUMHYECKOIro paBHOBeCHs"

https://m.edsoo.rt/UMB65DAVK

29

OJIEKTPOJIUTUUeCKast
aucconmanysi. CuibHble U
c1abble 371eKTpouThl. CTerneHb
JuUccoLManyu

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

30

NonHoe ripor3BeieHue BOJLI.

https://m.edsoo.ru/7S6FENI1YU



https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/9TSXHFMT4

Cpe/ia BOJHBIX PaCTBOPOB.
Bogopopnsiii nokaszatens (pH)
pacTBopa

I'maponus coseld. Peakiuy,

31 TIpoTeKarolliie B pacTBOpax https://m.edsoo.r/LSHMAMHLJ
371eKTPOJIUTOB
[MpakTrueckas pabota Ne 3 o

32 TeMe "XuUMUUYeCKHUe peakliuu B https://m.edsoo.ru/RD8CXFMNS
pacTBopax 371eKTPOIMTOB"
OKUC/IUTeBHO-
BOCCTAHOBUTE/ILHBIC DeaKLIUH.

33 . peaxd https://m.edsoo.ru/AF9A7HSZT
BakHenmnie oKUC/IUTEIN U
BOCCTAaHOBUTEIU
MeTtoa 3/1eKTPOHHOI'O

34 A P https://m.edsoo.ru/LCSPR4PCZ
(371eKTOHHO-MOHHOT0) OaslaHca
DJIEKTPOJIU3 PACTBOPOB U

35 P P P https://m.edsoo.ru/7UCOBIP3Q
pacIijiaBOB BelleCTB
Pemnienuie 3aiau pasjmMuHbIX

36 At p https://m.edsoo.ru/MBRCJ2BHV
TUIIOB
Pernenue 3agau pa3anyHbIX

37 aad p https://m.edsoo.rt/REEKUYHAU
THUIIOB
CucremMaTH3alsi ¥ 00001IeHEe

38 3HaHUH 110 TeMe " XumMuueckue https://m.edsoo.ru/OOCUUKMF1
peakumm"
KoutpossHas pabora o teme

39 N P P . https://m.edsoo.ru/E120ZSNS2

XyUMUUeCcKue peakiuu
40 TTonoxenye HemeTa//10B B https://m.edsoo.ru/S2TIIG534

[Tepriognueckor cucreme



https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/L5HMAMHLJ

XAUMUUYECKUX dyiemeHToB . .
MeH/jesieeBa 1 0COOEHHOCTH
CTPOEHHUsI UX aTOMOB.
dusnyeckue CBOMCTBa
HeMeTaJl/IoB

41

Annorpornusi HeMeTasIoB (Ha
rpyMepe KUCI0POAa, Cephl,
dhocdopa u yriepoza)

https://m.edsoo.rt/DKHVETX6S

42

Bogopoza: nonyuenue,
(u3nueckre U XUMHUUYeCKre
cBoricTBa. ['uapubl

https://m.edsoo.rt/EOAB3TJZ2

43

["anoreHsl: HaxXoOXeHKe B
TIpUPO/e, CTIOCOOBI TIOTYYeHus],
(usnyeckre U XMMUUYECKHe
CBOMCTBA

https://m.edsoo.ru/8ESM200XI

44

["amoreHoBOAOPOBI.
Bakueiiiive
KUCJIOPOCoZieprKalie
COeJMHEeHUsI Ta/IOreHOB

https://m.edsoo.ru/FWWHG6A36J

45

JlabopaTopHble u
TIPOMBIIIIEHHBIE CITOCOObI
TOJTyUeHHUsI TaJIOTeHOB.
[TprMeHeHe rajloreHoB U UX
CoeIMHEeHUM

https://m.edsoo.ru/ULSR2WQ2T

46

[TpakTrueckast pabota Ne 4.
Pelienune skcnepuMeHTa/IbHBIX
3a7a4 o teme "["ajoreHsr"

https://m.edsoo.ru/VJHPYU202

47

Kucnopog: mabopaTopHble 1
TIPOMBIITIEHHBIE CITOCOObI

https://m.edsoo.ru/SLQHHJCFF



https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/DKHVETX6S

[1oJ/1y4ueHwus, (1)I/I3I/I‘JeCKI/Ie 4
XHUMHUUecKue cBoicTBa. O30H.
HpI/IMEHEHI/Ie KHC/JI0poJa 1
030Ha

48

OKcuzibl ¥ IepOKCU/IbI

https://m.edsoo.ri/4AMRVPMQAI

49

Pertenvie 3a1au pasiMuHbIX
TUIIOB

https://m.edsoo.rui/Q8L50HZYY

50

Cepa: HaxoXeHue B IPUpPo/e,
Crioco0bI TIOTyYeHus],
(ur3nueckre U XUuMHUYeCcKue
CBOMCTBA

https://m.edsoo.ru/3JASFNQQK

51

CepoBoziopo/i, Cy/Ib(pubi

https://m.edsoo.ru/PMO9PHT?23

52

Kucnopogconepskariye
COeJIMHeHWsI Cepbl.
OcobeHHOCTH CBOMCTB CepHOM
KHCJIOThI

https://m.edsoo.ru/8TN3SZ505

53

[MpakTrueckast pabota Ne 5.
PelieHre sKcrieprMeHTa/IbHBIX
3azau 1o teme "Cepa u eé
coeluHeHUS"

https://m.eds00.ru/9S76ZZRFW

54

A30T: HaXOX/leHue B IIpUpoje,
CTI0COOBI MOy YeHHs,
¢usnyeckre U XMMUUYECKHe
CBOMCTBAa. AMMHAK, HUTPU/IbI

https://m.edsoo.ru/IZPKO7C4P

55

Kucnopogcogepxaiue
COeIUHEHMS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOMH
KHCJ/IOTBI

https://m.edsoo.ru/271860BC3



https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/4MRVPMQAI

56

IIpumeHeHue a30Ta U ero
coeJJMHeHUM. A30THbIe
yAo0peHust

https://m.edsoo.ru/MO1P034QF

57

®ocdop: HaxoKaeHMe B
MIpUpPO/ie, CIIOCOOBI MOJTyUYeHus],
¢bu3nuecKrie ¥ XUMHUYeCKHe
cBoiicTBa. Pocuapl u pochuH

https://m.edsoo.ru/PXZ017QS0

58

Oxkcuzpl pocdopa,
dhocdopcoepskaliyie KUCIOTHI.
Comu ochopHOI KUCTOTBI

https://m.edsoo.ru/00ZT28DNQ

59

[Tpumenenue docdopa u ero
coeauHeHuil. @ochopHble
yaobpenust

https://m.edsoo.ru/99E3JYYTM

60

[TpakTrueckast pabora Ne 6.
PerieHue 3KcrieprMeHTaIbHbIX
3a/1au 1o TeMe "A3o0T u docdop
U UX COoeHeHUs"

https://m.edsoo.ru/97LCBY XY?2

61

Yrnepoj: HaXoXeHue B
TIpUPO/e, alJIOTPOTTHbIE
MoaubUKaLK; hu3nueckue u
XUMUUECKUE CBOMCTBA,
rpyUMeHeHue

https://m.edsoo.rt/IWDS30OTDR

62

Oxkcup yraepoga(Il), okcug,
yrnepoga(lV), yrosmbHas
KHC/I0Ta U eé Cou

https://m.edsoo0.ru/6DLNT13TE

63

Peliienne 3da4a4 pPd3/IMUYHBIX
THUIIOB

https://m.edsoo.ru/PQWKCINJX

64

KpeMHuii: HaxoXx/ieHue B

https://m.edsoo.ru/R7FY3Y3BW



https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/MO1P034QF

TpUpo/e, CrIoCcoObI TIOyYeHus],
¢busnueckue U XMMHUUeCKue
CBOMCTBA

65

Oxkcug kpemuus(1V),
KpeMHUeBasi KUC/0Ta, CU/IMKAThbI

https://m.edsoo.rt/NTQOS329K

66

[IpuMeHeHVe KpeMHUS U ero
coenvHeHu. CTEKJI0, ero
TI0JIyY€eHre, BU/IbI CTeK/1a

https://m.edsoo.ru/IXJ00600T

67

Pemtenue 3amau pasinuyHbIX
THIIOB

https://m.edsoo.ru/S5319XD1S

68

CucremMaTH3alsi U 000011IeHEe
3HaHul 1o Teme "HemeTanbr"

https://m.eds00.ru/QCSGMOTFES

69

KoHTpospHast paboTa 1o Teme
"Hemetasibr"

https://m.edsoo.ru/VPSTFCAFI

70

AHanu3 pe3y/bTaToB
KOHTPOJIbHOM paboTHl,
KOPPEKIHsI OIHUO0K

https://m.edsoo.rt/LAOAONSJ7

71

ITonoxxeHve MeTa/lIOB B
[Tepyoanueckou cucTeme
XUMHUUYECKUX 3JIEMEHTOB.
OcobeHHOCTH CTPOEHUST
3/IEKTPOHHBIX 000I0UeK aTOMOB
MeTaJljIoB

https://m.edsoo.ru/57FR91QP1

72

O61me hu3nUecKre CBOMCTBA
MeTa/sI0B. [IpriMeHeHue
METaJUIOB B OBITY U TEXHHKE

https://m.edsoo.ru/1CNOR6AKW

73

CrinaBbl MeTasioB. Kopposus
MeTaJlIoB

https://m.edsoo.ru/1V3XS7FXT



https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/57FR91QP1
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/NTQOS329K

74

Perenue 3a4a4 pd3/IMUHBIX
THUIIOB

https://m.edsoo.ru/HCZY575D9

75

ONeKTpOXUMUYECKUH P,
HarnpspkeHud MeTta/ioB. Obrue
C110co06BI M0JTy4eHHs] MeTas/IOB

https://m.edsoo.ru/SWILE3YLW

76

OO6masi xapaKTepuCTHKa
MeTa/u10B [A-rpynrsl
[Teproanrueckol CUCTeMBbI
XUMHUYECKUX 3/IEMEHTOB.
HaTpuii 1 kanuii: osny4veHue,
¢usnyeckre U XUMUUYECKHe
CBOWCTBA, PUMeHeHHe MPOCThIX
BeII|eCTB U UX COeJUHeHUN

https://m.edsoo.ru/W4VWNSJ5E

77

OO6masi xapaKTepuCTHKa
MeTa/u10B [IA-rpynmel
[Teproanrueckol CUCTeMBbI
XUMUYECKUX 3/IEMEeHTOB.
Marnuii ¥ KanbLyi: TIoJly4eHue,
¢usnyeckre U XUMUUYECKHe
CBOWCTBA, PUMeHeHHe MPOCThIX
BeI|eCTB U UX COeJUHeHUN

https://m.edsoo.ru/Q4YBTZ3RY

78

JKécTKOCTh BOJIBI M CITOCOOBI eé
yCTpaHeHust

https://m.edso0o0.ru/609WLKNTN

79

AnOMUHUN: TIOSyueHue,
(usnyeckre U XMMUUYECKHe
CBOMCTBA, IPUMEHeHHe

https://m.edsoo.ru/OZHBSJBQ6

80

AmMdoTepHbIe CBOMCTBa OKCHA
Y TUAPOKCH/IA a/TFOMUHMUS,
TU/IPOKCOKOMITTIEKChI

https://m.edsoo.ru/RM2IRHCBM



https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/6O9WLKNTN
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/HCZY575D9

dJIIOMWHUA, UX IIPUMEHEHHEe

81

Petiienne 3dda4 pPd3/IMUHBIX
THUIIOB

https://m.edsoo.ru/ZCTJX7CQ3

82

[MpakTrueckast pabota Ne 7.
Pemenne skcriepyumeHTa/IbHBIX
3ajiay 1o teme "MeTabl
[JIaBHBIX NOArpymm”

https://m.edsoo.ru/ZR9H28T3K

83

OO11as XapaKTepUCTUKa
MEeTaJUIOB MOOOYHBIX MOATPYIII
(B-rpynn) ITepuoanueckoit
CUCTEeMbI XUMUYeCKUX
3/IEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

dusnueckre U XUMHUYeCcKue
CBOICTBa XpoMa U ero
COeZIMHEeHUH, UX TTpUMeHeHue

https://m.edsoo.rt/EMH85BQNN

85

BakHellllive coeiuHeHUs
Mapranija. [lepMaHraHat Kanus,
€r0 OKHC/IUTe/IbHbIe CBOMCTBA

https://m.edsoo.ru/TVZPFX8X4

86

dusnyeckue U XMMUIecKue
CBOWCTBA ’KeJjle3a U ero
coesuHenui. [Tonyuenve u
TIpYMeHeHNe CI/IaBOB JKeJle3a

https://m.edsoo.ru/71YSMIGSD

87

®du3nueckue U XUMUUeCKue
CBOMCTBa MeJiy U eé
COeIMHEHU, UX TIPUMeHeHre

https://m.edsoo.ru/GET2L.9K3X

88

dusnyeckre U XuMuueckue
CBOWCTBA LIMHKA U €ro
COeIMHEHUM, UX TIPUMEHEeHHe.

https://m.edsoo.ru/O4C5QKBEJ



https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/GET2L9K3X
https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/ZCTJX7CQ3

FH,E[pOKCOKOMH]'[EKCBI OUHKAa

89

[MpakTrueckast pabota Ne 8.
PemieHne sKkcriepyumeHTaIbHBIX
3ajiay 1o Teme "MeTanbl
MOOOYHBIX MOATpyTIT”

https://m.edsoo.rt/BAJAYWS82G

90

Pertenvie 3a1au pasiMuHbIX
TUIIOB

https://m.edsoo.r/EI77EUHQZ

91

O0600611eHre U CCTeMaTH3aLUs
M3y4YeHHOT0 MaTepuaJia o Teme
"Mertasibl"

https://m.edsoo.ru/NHKRDJUTS

92

KonTponbHast paboTa 1o Teme
"Metasnbl"

https://m.edso0.ru/4Z262V30B1

93

AHanus pe3ynbTaToB
KOHTPOJIbHOM paboThl,
KOPPEKLIUS OIHO0K

https://m.edsoo.rt/KGZ0DOKTT

94

Posb x¥MKK B 0becrieueHuu
YCTOMYUBOIO Pa3sBUTHS
yenoBedecTBa. IloHsATHE O
Hay4HbIX METO/Iax
WCCJIeJOBaHUS BelleCTB

https://m.edsoo.ru/SSTS5RWKS8

95

HayuHble nipuHLUIIBI
OpraHu3aly XMMHUYeCKOoro
npou3Bo/cTBa. IIpombiiieHHbIe
CTIOCOOBI MOy YeHUst
BaKHEMIIINX BelleCTB

https://m.edsoo.ru/V4Y20W8UR

96

XUMHYeCcKoe 3arpsisHeHue
OKPY’Karolllel cpeJibl U ero
NI0C/IeICTBUS

https://m.edsoo.ru/HFYWAQ1VW



https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/BAJAYW82G

97

XUMHUA U 3[,0pOBbE YesioBeKa.
JlekapcTBeHHbIe Cpe/iCTBa

https://m.edsoo0.ru/992MUF415

98

XvmMud nuLy. Posb XMy B
obecrieueHnH TUIIIEBOM
besomacHoCTH

https://m.edsoo.rt/BTM3AEKNW

99

KocmeTtuueckue u
nap(groMepHble Cpe/iCTBa.
BrrToBasg xumusa

https://m.edsoo.ru/0V85PPBKW

100

XUMUS B CTPOUTEJILCTBE.
BakHelillve cTpoUTe/ibHbBIE U
KOHCTPYKLIMOHHbIE MaTepUasbl

https://m.edsoo.ru/5FX2N2T3J

101

XWMHUSsI B CETbCKOM XO3SICTBeE.
OpraHuueckyie ¥ MUHepaJibHbIe
ymo0peHust

https://m.edsoo.ru/YY395RQAJ

102

Cucremaru3aius u 0600611ieHre
3HaHWM 10 TeMe

https://m.edsoo.rt/IGMSCP0OK9

OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

102



https://m.edsoo.ru/IGMSCP0K9
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/992MUF415

ITPOBEPAEMBIE HA EI'D ITO XUMUU TPEBOBAHUSA K
PE3YJIPTATAM OCBOEHUA OCHOBHOH OBPA30BATE/IbHOM
ITPOI'PAMMBI CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

Kop
MpPOBEpPAEMOro
TpeOoBaHUSA

IIpoBepsieMble TPe0OBAaHUs K MPEAMETHBIM pe3y/IbTaTaM
OCBOEHHsI OCHOBHO# 00pa3oBaTe/IbHOM MPOrpaMMbI CPeJHero
o0mero odpa3oBaHus

1

B]'Ia,E[EHI/Ie CUCTeMOM XMMHUECKUX 3HaHI/II‘/’I, KOTOpAas BK/IIFOYAET:

1.1

OCHOBOIIO/IararoIye MOHATUS (XUMHUECKUI 3/IEMEHT, aTOM, U30TOITbI,
3/7IeKTpPOHHAsE 000JI0UKa aTroma, S-, p-, d-3/IeKTPOHHbIE OpOWTAIH
aTOMOB, OCHOBHOe U BO30Y)X/IEHHOe COCTOSTHME aTOMa, MOH, MOJIeKyJia,
Ba/IEHTHOCTb,  3JIEKTPOOTPHIIATE/IbHOCTb,  CTEMIeHb  OKHUC/IEHHUS,
XUMHUYeCKasi CBsi3b (0- M T-CBsI3b, KpaTHbIE CBSI3W), TMOpUAW3aLVS
aTOMHBIX OpOuWTasel, KpUCTa//IMuecKasi peléTka, MOJjb, MOJISIPHast
Macca, MOJISIpHBIE O00BEM, MOJISIpHAsi KOHIIEHTpALUsi, PacTBOPbI
(MCTUHHBIE, IUCIIEPCHBIE CUCTEMBI), KPUCTA/I/IOTU/IPAThI, YT/I€POAHbIHI
ckesieT, (DyHKLMOHA/MbHAs TPYMIa, Pajiikas, W30Mepbl, CTPYKTYypHast
dopmyna, wu3oMepusi  (CTPYKTypHas, reomerpuueckass  (Luc-,
TPAaHCU30MepUsI), TOMOJIOTUUECKUN PsiJl, TOMOJIOTH, YTJIeBOZOPOZBbI,
KHCJIOPOJ- U a30TCO/IepyKAllie COeJUHEHHsI, OMOIOTUUECKN aKTUBHBIE
BelriecTBa (YI/1€BO/IbI, )KUPBI, O€/IKK), MOHOMEP, TIOTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKY/ISIDHbIE COEAWHEHUs], KDEKWUHT, PU(OPMMUHI,
TUMbl XUMHUUYECKHUX PpeaKIUi (OKUC/TUTE/TbHO-BOCCTAaHOBUTE/bHBIE,
9K30- U JHJOTEPMHUECKUE, peakl[dd HOHHOrO OOMeHa, TOMO- |
reTeporeHHble, 00paTUMble U HEOOpaTUMbIE), PACTBOD, 3JIEKTPOJIUTHI,
HE3JIeKTPOJIUThI,  3MeKTPOJIMTAYECKass  AWCCOLMAIUs,  CTeleHb
JMICCOLIUALIMY, OKUC/INTETb, BOCCTAHOBUTE/Tb, 3JIEKTPOJIHM3, CKOPOCTb

XMMHYECKOW peakLiy, XMMHUYeCcKoe paBHOBECHE)

1.2

TEOPUM UM 3aKOHBI (TeOpusi XWMHUECKOTO CTPOEHMs OpPraHuYeCKUX
BeiriecTB A.M. ByT/iepoBa, Teopus 3/1eKTPOMTUUECKOMN AUCCOI[HUAIINH,
[Tepuoanueckuii 3akoH [1.11. MeHeneeBa, 3aKOH COXpaHEeHHs MaccChl),
3aKOHOMEDHOCTH, CUMBOJIMUECKUH SI3bIK XUMHM, MUPOBO33peHUeCKHe
3HaHUs, JieXKall[ie B OCHOBe TIOHUMaHUs IPUUMHHOCTA U CUCTEMHOCTU
XUMUYECKUX SIBJIEHWM, COBPeMeHHbIe TIPe/[CTaB/IeHUs] O CTPOEHUH

BeleCTBa Hd dATOMHOM, MOJIEKYJ/IADHOM WM HAAMOJIEKYJ/IADHOM YDPOBHAX

1.3

npeacTraB/I€eHUA (0] MeXaHHM3MaX XUMHUYEeCKHNX peaKL[I/Iﬁ ,

TEPMOIWMHAMHYECKUX n KHMHeTHYEeCKHNX 3dKOHOMEPHOCTAX nx




MPpOTEKAHUA, O XUMUUECKOM DABHOBECHH, AUCIIEDCHBIX CUCTEMAX

1.4

(akTO/IOTMUECKHe CBEJIeHWs] O CBOWCTBAX, COCTaBe, IMOyUYeHUH WU
0e30ITaCHOM  WCITO/Ib30BAaHUM ~ BA)KHEHINIMX  HEOPraHWYeCcKUX U
OpPraHUYeCKHUX BeIeCTB B OBbITY W TPAKTUYECKOH [JesTe/TbHOCTH

yesioBeKa

1.5

06U_[I/Ie Hay4HbI€ MPUHLUIIBI XUMHWUUECKOI'0O MPON3BOACTBA (Ha rnpumepe
IMMpOM3BOACTBA cepHof/i KHWC/I0ThIl, dMMHdKad, MeTaHOJI4, nepepa60TKH

HepTH)

CchopMUpPOBaHHOCTb YMEHHH BbISIB/ISTh:

2.1

XdpaKTepHbIe TIPU3HAKHW W B3dWMOCBA3bL HM3YUE€HHBIX HOHHTHﬁ,
MPUMEHATL COOTBETCTBYIOIIME TIOHATHA TPKU OIMCAaHWH CTPOEHHA U

CBOMCTB HeOopraHn4eCkKux U OpraHruueCKHX BeIleCTB U UX HPEBpaLLIEHI/Iﬁ

2.2

B3aMMOCBSI3b XMMUUECKUX 3HAHUN C MOHSATUSIMM U rnpeacTaB/JIeHUAMUA
APYyrux rnpeameToB OJ1d 00Jiee 0CO3HAHHOI'O IOHUMAaHUSA U 00bICHEeHUS

CYLLIHOCTH MaTepHUa/IbHOr0 eJMHCTBA MUPa

CchopMHpPOBaHHOCTb YMEHHS UCIT0/Ib30BaTh:

3.1

HaMMEeHOBAHHUA XHWMHUYECKHX COE,E[I/IHEHI/Iﬁ MEeXAYHAPOJAHOI'o COmo3a
TGOPETHQECKOﬁ %1 HpHKﬂaAHOﬁ XMMHU W TpPHUBHAJIbHBIE HAd3BAHUA
BelleCTB, OTHOCAINUXCA K HW3YUEHHBIM K/dCCaM OpraHU4YeCKHux U

HeopraHn4yeCKurx COQ,[[I/IHEHI/Iﬁ

3.2

XUMUAYECKYI0 CUMBOJIMKY [/l COCTaB/ieHUs] (JOPMYJ/T HeOpraHu4eCcKux
BeIlleCTB,  MOJIEKY/SpHbIX U CTPYKTYPHbIX  (Pa3BEépPHYTHIX,

COKpAIEHHBIX U CKeJIeTHbIX) (POPMYJ/T OpraHMueCcKUX BellecTB

CdopmupoBaHHOCTb YMeHUs K/1acCUULMPOBATh:

4.1

HeopraHnyeckve BelleCTBd, CaMOCTOATE/IbHO BLI6I/IpaTI: OCHOBAHHUA H

KpUTepHu Iajid K]'IaCCI/I(bI/IKaI_H/II/I N3ydd€MbIX XUMUYECKHUX 00LEKTOB

4.2

OpraHrvyeckre BeleCTBd, CaMOCTOSATE/IbHO BBI6I/IpaT]: OCHOBdHHA H

KPUTePUH 1151 KJIaCCU(UKAIK U3yUaeMbIX XUMHUUEeCKIX 00BeKTOB

4.3

10 Pa3/IMYHBIM TIPU3HAKaM (UMC/Ty M COCTaBY PearvupyrolivuX BeILecTs,
TeryioBoMy 3(deKTy peakiiy, W3MeHEeHHIO CTerleHell OKUCTeHUs

3/1IeMeHTOB, 00PaTUMOCTH PeaKLIMH, YUaCTHIO KaTaim3aTopa)

CdopMHUpPOBaHHOCTL YMEHMs XapaKTepU30BaTh 3JIEKTPOHHOE CTPOeHHe
aToMOB (B OCHOBHOM W BO30Y)XJEHHOM COCTOSSHUM) U HOHOB
XUMHUYEeCKUX 3/eMeHTOB 1 — 4 mepuogoB [leproanueckoil cuCTeMbI
O.1. MenpeneeBa v UX BaJleHTHbIE BO3MOXXHOCTH, UCIIO/Ib3YS TTOHATHS

S-, p-, d-3/1IeKTPOHHBIe OpOUTAN, SJHEPreTHUeCKHe YPOBHU

Cd)OpMI/IPOBaHHOCTL YMeHUd 00BICHATD 3dKOHOMEPHOCTU M3MEHEHUS




CBOMCTB XMMHUYECKHX 3/IEMEHTOB U O6pa3yeMBIX MU COE,[[I/IHEHI/II‘/JI 110

nepuoziam 1 rpymnram

CchopMUpPOBaHHOCTb yMEHUSI COCTAB/ATH YPaBHEHUS] XUMHUECKUX

peaKL[I/Iﬁ N pACKPbIBATh UX CYINHOCTh:

7.1

OKUC/INTEIbHO-BOCCTAHOBUTEJ/IBHBIX peaKuHﬁ rnocpeacTsoM

COCTaBJ/IeHHSA 3JIEGKTDOHHOI'O OasaHca 3THUX peaKL[I/Iﬁ

7.2

ypaBHEHHUsI peaklui pa3/IMYHbIX THUIIOB; TOJIHbIE W COKpal|EéHHBIE
ypaBHEHUs] peakldii HOHHOTO OOMeHa, yuWThIBasi YCJIOBUS, TIPH

KOTODBIX 3T pe€akKlK1 UAYT A0 KOHLA

7.3

peaklyi TUPOJM3a, peaklyi KOMIUIeKcooOpa3oBaHusi (Ha MpuMepe

T'NIPOKCOKOMIIJIEKCOB ITUHKA U aJ'I}OMI/IHI/ISI)

CdopMHUpOBaHHOCTb YMeHUsI MOATBEPXK/1aTh:

8.1

Ha KOHKDETHBIX IIpUMepax XapakKTep 3aBUCHMOCTU peaKLMOHHOU
CIIOCOOHOCTM OpraHWYecKuX COeJVHEeHWH OT KpaTHOCTM M THIIA
KOBaJIeHTHOM CBSI3U (O- U T-CBSA3M), B3aWMHOIO B/IMSIHHSL aTOMOB U
TPYIII aTOMOB B MOJIeKy/aX, a TakK)Ke OT 0COOEHHOCTeM peanu3ariin

Pa3/IMYHBIX MEXdHU3MOB IIPOTEKaHUA peaKL[I/Iﬁ

8.2

XdpaKTepHbIe XWMMHYECKHe CBOMCTBA BeleCTB COOTBETCTBYHOIUMU

9KCIepUMeHTaMH U 3alUCSIMU YPaBHEHUM XUMUUeCKUX pPeakLvi

CchopMUpOBaHHOCTb YMeHMsI XapaKTepu30BaThb COCTAB M Ba)KHeMIIMe
CBOMCTBA BeIeCTB, TPUHAJ/IEXKAIIUX K ONpeje/éHHbIM KjaccaM |
TpyIiramM CcoefMHeHUM (MPOCThie BelleCTBa, OKCHU/bI, TMIPOKCHBI,
COJH; YI7IeBOZOPO/ibl, IPOCThIe 3(UPHkI, CIIUPTHI, (GEHObI, a/lbJeruibl,
KeTOHbI, KADOOHOBBIE KUC/IOTHI, C/IO)KHbIE 3(GUPHBI, KUPHI, YIIEBO/BbI,

dMHWHbI, dMHHOKHCJ/IOTHI, 6eJIKI/I)

10

CchopMUpPOBaHHOCTb YMEHHUSI TPOBOJWUTH PACUY€Thbl MO XUMHUUYECKUM
¢opMysaM M ypaBHEHUSIM XUMHUECKHUX peakLUid C HCI0J/Ib30BaHHEM

(bu3MUeCKrX BeJTMUMH:

10.1

Macchl (00BEMa, KOJTMUeCTBa BelljecTBa) MPOAYKTa peakiiH, ecyid OJHO
M3 WCXOJHBIX BeLeCTB JaHO B BHJe pacTBOpa C OIpe/enéHHON
MacCCOBOH [10Jieli paCTBOPEHHOTO BeIIleCTBa WK JJaHO B U30bITKe (MMeeT

TIpUMeCH)

10.2

MacCOBOU W 00BEMHOM 10/, BBIXO/IA TIPOAYKTA PeaKi[uu

10.3

TeryIoBoro 3¢ dekTa peakijuii

10.4

00BLEMHBIX OTHOIIIEHUH ra30B

10.5

10 HAaXOXKJ,eHUI0 XMMHUYeCKO! (popMyJIbl BelljecTBa




11

BnazeHve cuctemMoli 3HaHUM O MeTO/laX HAayUHOTO [O3HaHUS SIBJIEHUN
NIPUPOJBI, MCHO/Ib3yEMBIX B eCTeCTBeHHbIX HAayKaX W YMeHHe
NIPUMEHATh 5TH 3HaHUS IIPU SKCIIePUMEHTA/JbHOM HCC/Ie[0BaHUN
BEIL[eCTB U /Jisi OOBSICHEHUS] XUMUYECKUX SIBJIEHUH, UMEIOIINX MeCTO B
NIpUpo/ie, NPaKTUYeCKON [esTe/lbHOCTU YejloOBeKa U B IOBCeJHEBHOMN

JKHU3HU

12

CchopMHpOBaHHOCTL yMeHHsI TIPUMEHSITh (MCMO0/Ib30BaTh) 3HAHUS O
CcoCTaBe M CBOWCTBAX BeIIEeCTB [ SKCIIePUMEHTalbHOW TPOBEPKU
TUTIOTe3 OTHOCUTE/NILHO 3aKOHOMEPHOCTelH TIPOTeKaHUs XUMHUeCKHUX
peakliii Y TPOTHO3WPOBAHUSI BO3MOXKHOCTEH UX OCYILLeCTB/IEeHUS;
CHCTEMHbIE XMMHUUECKUe 3HaHMs i1 0ObSCHEHHS] U MPOrHO3UPOBAHUS
SIBJIEHUH, WMEIOIIMX eCTeCTBeHHOHAyUHYIO TIPUPOAY; /ISl TIPUHSTHUS

I'PaMOTHBIX pEH.IEHI/Iﬁ HpO6J’I€M B CUTyalusX, CBA3daHHBIX C XUMUen

13

ChopMHUPOBaHHOCTb YMEHUS TJIAHUPOBATh M TIPOBOUTh XUMUUECKHUH
9KCIEPUMEHT (TI0JyYeHHe W M3yuyeHHe CBOWCTB HEOPraHU4YeCKUX U
OpPraHUYeCKHUX BeIeCTB, KaueCTBEHHbIE peaKI[UM YIJIeBO0PO/IOB
Pa3/IMUHbIX K/1aCCOB U KUCIOPO/COAEPIKAIMX OPraHUUeCKUX BeIleCTs,
pellieHWe  SKCTIepUMEHTa/lbHbIX ~ 3a7lad [0  pacro3HaBaHHUIO
HEOPraHWUeCKUX W OpPraHUUeCKUX BEI[eCTB) C COOJFOZIEHHUEM TIPaBUIT
Oe3oracHoro  obpaieHdsi C  BellecTBaMd U JlabopaTOPHBIM
obopyoBaHueM; GOpPMyJUPOBATh L€ UCC/Ie0BAHMS; MPeICTaBIATh
B pa3IMuHOM (opme pe3ysbTaThbl SKCIIEPUMEHTA, aHAIU3UPOBaTh U

OLIEHMBATb UX NOCTOBEPHOCTDb

14

CdhopMHpOBaHHOCTL YMEHUS OCYILIeCTB/ISTh Lie/ieHarpaB/ieHHbIN TTOUCK
XUMHUYeCKOW HHGOpMAlMM B pa3/MUHbIX MCTOUYHMKAX (HayuyHasi |
yueOHO-HayuHasi JTATepaTypa, CPeACTBa MaCCOBOM MH(OPMALUH, CETh
ViHTepHeT W [Apyrue), KPUTHUECKH aHA/IM3UPOBATh XUMHUUYECKYHO
vuH(opMaIuio, repepadbaTbiBaTh €€ U UCIO/b30BaTb B COOTBETCTBUM C

TIOCTaB/IeHHOW YueOHOM 3aziaueid

15

CdopMHpOBaHHOCTb YMEHUsI TIPOTHO3MPOBATh, AaHA/JU3UPOBATh U
OLIeHMBAaTh WH(OPMAL[MIO C TIO3WIMH HSKOJOTUUECKOM 0e30rmacHOCTH
TIOC/IeICTBHM OBITOBOM W TIPOM3BO/ICTBEHHOM JIeITe/TbHOCTU UeIOBEKa,
CBSI3aHHOW C TrepepabOTKOM BeIecTB; CPOPMHUPOBAHHOCTb YMEHHH
OCO3HAaBaTh OMACHOCTb BO3JEMCTBUS HA JKUBbIE  OPraHH3MBbI
oripeZieNIéHHBIX BeIeCTB, MMOHWMasi CMBIC] TIOKa3aTess Tpe/e/bHOM
JOMyCTUMOM KOHLIEHTPAl[iM, W TIOSICHATh HA TPUMepax CIOCOObI
yMeHbIIeHUss W TIpeJoTBpallleHUss WX BpPEeJHOIO BO3/EMCTBUA Ha

OpraHM3M 4eJjIOBEeKd




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

Kopg,

IIpoBepsieMblii 3/71eMeHT CO/iepPKaHus

TeOPETI/ILIeCKI/Ie OCHOBBI XMMHWHA

1.1

Crpoenue BellecTBa. CoBpeMeHHasi Mo/ie/lb CTPOeHHs1 aToMa. PacripeziesieHue
3JIEKTPOHOB TI0 SHEPreTHUYeCKWM YPOBHSAM. KraccupUKarvs XUMUUYECKHX
y1eMeHTOB. OCOOEHHOCTH CTPOEHUs SHepreTUUYeCKUX ypOBHeW aToMoB (s-, p-,
d-s3nemeHTOB). OCHOBHOE W BO30Y>KJEHHOE COCTOSIHUSI aTOMOB. DJIEKTPOHHAs

KOH(Uryparus atoMa. BajeHTHbIe 3/1eKTPOHBI

1.2

Ilepuoguueckass cucreMa xuMuuyeckux djeMmeHtoB .M. MeHpeneesa.
@usnueckunt cMbic Ileproanueckoro 3akona [1.M1. Menpeneesa. [IpuunHb! 1
3aKOHOMEPHOCTH W3MeHEeHHsI CBOMCTB 3/1eMEHTOB U WX COeJUHEeHUU 10
rnepuojiaM M TpymnmnaM. 3aKOHOMEPDHOCTA B H3MEHEHUM CBOWCTB TMPOCTBIX

BeIeCTB, BOJOPO/HbIX COeJUHEHUM, BBICILIMX OKCHUJIOB U TUIPOKCH/IOB

1.3

BasieHTHOCTB. D/1eKTpOOTPULIATeTbHOCTL. CTereHb OKUC/IeHUs

1.4

Buip1 xuMHueckoi cBsi3U (KOBa/IeHTHasl, MOHHAs1, MeTa/lJTInuecKasi, BOJOpO/iHast)
U MeXaHW3Mbl eé o0pa3oBaHUsA. MeXMOEKY/sIpHble B3aUMOZENUCTBUS.
BeljectBa  MOJIEKYy/ISIPHOTO M HEMOJIEKY/SIPHOTO ~ CTpoeHusi.  TWIibl
KPUCTA/UTMUECKUX PEelIETOK. 3aBUCMMOCTh CBOMCTBA BeLeCTB OT TUIIA

KPUCTa/UTMUeCKOU peIéTKH

1.5

Xumuyeckasi — peakuus.  Knaccudukanusi  XMMMUeCKMX — peakuil B

HeOpraHNyeCcKOM ¥ OpraHu4eCcKor XMMHW. 3aKOH COXPaHeHHs MaCChl Bell|eCTB

1.6

CKOpoCTb peakLuy, eé 3aBUCMMOCTb OT pa3/IMYHbIX (DAKTOPOB

1.7

TenioBble 3¢ (eKThl XUMUUYECKUX peakLyii. TepMoXuMHUUeCcKre ypaBHeH s

1.8

OOpaTumble peaklud. XHUMHAUYeCKOoe paBHOBecre. PaKTOpHI, BMSIOINIME Ha

COCTOSIHHMEe XMMUYeCcKoro paBHoBecusi. [Ipunumn Jle [lartesnbe

1.9

OnekTponuTUdeckas gucconuanusi. CunbHbele U cnabbie smeKkTpoumThl. Cpesia
BOJHBIX DAacTBOPOB BeLIeCTB: KWUCJasi, HeWTpasbHasi, LjenoyHas. CrerneHb

aucconualyu. Peakiinu HOHHOTO 0OMeHa

1.10

I'uaponus coseli. loHHOe ripou3Be/ieHre BO/ibl. BogopoaHbiii rokaszaTens (pH)

pacTBopa

1.11

Crniocobbl  BbIp@KeHWsS ~ KOHLIEHTpALlMM  pacTBOPOB:  MaccoBas  f0Jist
pacTBOPEHHOIO BellleCTBA, MOJIIPHas KOHLieHTpauus. HacelllleHHble U

HeHaChIIIeHHbIe PaCTBOPbI, PACTBOPUMOCTh. KpucTanioruapaTsl

1.12

OKUC/IUTE/TbHO-BOCCTaHOBUTE/IbHBIE Peakliiu. [ToBejieHre BeIecTB B Cpefiax C




pa3HbIM 3HaueHHeM pH. MeTozbl 3/1eKTpoHHOTO HanaHca

1.13

D/eKTPO/IU3 paCTBOPOB M PACII/IaBOB COJIeH

OCHOBBI HEOpPraHUUeCKOW XUMHUU

2.1

Knaccudukarus HeopraH"yecKrux COeJMHEeHUH. Howmenknarypa

HEOpPraHUUYeCKHX BellecTB

2.2

XyUMUUeCKre CBOMCTBA Ba)KHEWIIMX MeTa/UIOB (HAaTpUM, KaauM, KasbLUi,
MarHu#, aJfOMUHUM, I[IMHK, XpPOM, JKeje30, Me[b) U UX coefrHeHui. OOIue

CII0CoOBI IMoJ/IyueHHUA MEeTa/lJIOB

2.3

XuMryeckue CBOMCTBa BaKHEMILIMX HeMeTa//ioB (raJoreHoB, Cephbl, a30Ta,
docdopa, yrrepoja U KpeMHMs)) M UX COeJuHEHUM  (OKCHU[OB,

KHUCJIOPOZICOZIepKaLlUX KUC/IOT, BOAOPOJHBIX COeZJMHEHNI)

24

I'eHeTHyeckas CBSI3b HeOpraHn4eCKux BellecCTB, MPUHAA/IeXaIllnX K

Pa3/IMYHBIM K/IaCCaM

2.5

I/IAEHTI/ICI)I/IKEIL[I/IH HeOpTraHN4YeCKUX COEAHHEHHﬁ. KauecTBeHHEbIe peaKl11 Ha

HeopraHrn4decCckKue BelleCTBa 1 NOHBI

OCHOBBI OPraHUYeCKON XUMUU

3.1

OcCHOBHbBIE TIO/IOKEHWSI TEOPUM XUMHUECKOrO CTPOEeHHs OpraHhuecKHx
coeguHennd A.M. ByTtnepoBa. YriepoAHbIN CKesleT OpraHnyeckOu MOJIEKYJIbI.
KpaTHOCTb XUMHUYECKOM CBS3M. S- M P-CBSI3U. Sp3-, sp2-, Sp-TUOpUW3aliif
opbuTaseli aTOMOB yr/iepoza. 3aBUCHMOCTh CBOWCTB BeIIeCTB OT XUMHUUECKOT0

cTpoenust MonekyJs. ['omonoru. ['omonoruueckuii psaf. MI3omepusi 1 U30Mephl

3.2

[TonsTe o0 @QyHKUMOHaNbHOM rpymnme. OpueHTalMOHHbIE 3¢ (eKTbI

3aMecTUTesnen

3.3

[IpexncraBneHre 0 KiacCU(UKALMM OpraHuyeckux BeljecTB. HomeHknaTypa
OpraHWYecKUX COeJUHeHWH (CUcTeMaTUuecKas)) U TPUBHAIbHbIE Ha3BaHUS

BaKHEMILIMX MpeJCTaBUTe el K1acCOB OPraHWYeCcKuX BellecTB

3.4

CBO6OAHOpa,E[I/IKaIILHbII‘/JI M HOHHBIA MeXaHW3MBbI peaKLu. IlonsitTie o

HyK/eopuse v snektpoduse. [IpaBuno MapkoBHuKoBa. [1paBumo 3aiileBa

3.5

AnkaHbl. XMMHUUeCKHe CBOKCTBA a/IKaHOB: ra/IoreHMPOBaHue, 1eTHpUpoBaHue,
TepMUYEeCKOe pas3/ioyKeHWe, KPeKWHI, u3omepusauus, ropeHue. [lomyueHue
ankaHoB. Lluknoankanbl. Crely@uKa CBOWCTB LMK/I0A/JKAaHOB C MaJbIM

pa3MepoM LUK/JIA. PeaKL[I/II/I nprucoerHeHUs U paiMKa/IbHOI'O 3aMeleHrs

3.6

AnkeHbl. XMMHUeCKHe CBOMCTBA: peaKL{Mu NpUCoeiHeH s (TajoreHupoBaHue,
T'WJpUpOBaHue, I'Y/iporajaoreHMpoBaHue, rujipatalys), TOpeHus, OKUC/IeHUs U
nomMepu3aiiui. [IpoMbliivieHHbIe W J1labopaTOpHBIE CHOCOOBI TIOMyYeHHs

d/IKEHOB

3.7

AHKaAHeHbI. XuMHueckre CBOMCTBA dAJIKAJUEHOB: pedKIJMH TMPpUCOeJMHEHUS




(ruapripoBaHue, rajJoreHUpoBaHWe), TOpPeHUs U nonuMepursauud. IlomyueHue

aJIKaJJueHOB

3.8

AnkuHbl. XMMHUeCKHe CBOWCTBA: peakLiuy MpUcoeiHeHUs (TaloreHupoBaHue,
TUAPUPOBaHUe, TUApATaLVs, THAPOTraJoreHUPOBaHue) Kak Criocob momyueHust
MOJIMMEPOB U JIPYTUX I10JIe3HBIX MPOAYKTOB. Peakiuu 3ameleHust. ["'opeHue
alleTWieHa KakK HWCTOYHMK BBbICOKOTEMITIEPAaTYPHOrO IJIaMEHM [J/Isl CBapKu M

pe3ku MeTanoB. [IprMeHeHue alleTuIeHa

3.9

Apenbl. XuMuyeckve CBOWCTBa OeH30/a: peakUUH 31eKTPO(UIBHOTO
3aMellleHus, TIpUCOeJUHeHus1 (TWApYpOBaHUWe, rajoreHupoBaHue). Peakius
ropenusi. OCoOeHHOCTH XMMUYEeCKMX CBOWCTB Tosyona. [losyueHue GeH3oa.
OcobeHHOCTH XUMMUECKUX CBOWCTB cTuposia. [losmmepu3saijusi CTHpoJia.

Crnioco6blI 1oJTyyeHust ¥ TIpUMeHeHre apOMaTHUeCKUX YTJ/IeBOZO0PO/0B

3.10

Crnuptel. [lpesenbHble OAHOATOMHBIE CIUPTBI. XUMHUUYECKHe CBOMCTBA:
B3aUMOZIENiCTBMEe C HAaTpueM Kak Crnoco0® yCTaHOB/IEHWs — HalIA4Ws
TUJPOKCOTPYMIbI, C TaJioTeHOBO/OPO/IaMU  KaK  Crocob  ToJiyueHwUs
pacTBOpUTesiel, BHYTpPU- M MeXMOJIeKy/spHas Jeruzpartanus. Peakuus
ropenusi. [TosyueHre 3TaHOJA: peakiuss OpPOXKeHWs TJIFOKO3bI, THApaTALUs
STW/IeHa. JTWIEHIJIMKO/Ib W TJMLEPUH KaK MpeJCTaBUTeNN IpeJebHbIX

MHOTI'0aTOMHBIX CITMPDTOB

3.11

®eHo/. XUMUUeCKHe CBOMCTBa (peHosa (peaklyd C HaTpyeM, THAPOKCUIOM

HaTpus, bpomom). [TosyueHue dbeHoma

3.12

Anbpernapl. X¥MUUeCKUe CBOKCTBA TpeJie/ibHbIX anbJeru/joB: T pUpOBaHue;
KauecTBeHHbIe PeaklMd Ha KapOOHWU/BHYIO TpyMIly (peakius «cepeOpsHOro
3epKasia», B3auMmo/encTere ¢ ruipokcrugom Meau (I1). TlosnyueHue npefienbHbIX
anbJeTU/I0B: OKHUC/IeHWe CIUPTOB, THpaTalvs aleTuieHa. AILIeTOH Kak

npecraBrUTe/Ib KeTOHOB. OcobeHHOCTH peaKlii OKUC/IEHUA dlleTOHA

3.13

Kap6oHOBbIe KHUCTOTHI. XWMHUECKHe CBOMCTBAa Tpe/ielbHBIX OHOOCHOBHBIX
KapOOHOBBIX KHC/IOT. OCOOEHHOCTH XUMWUECKUX CBOWCTB MypaBbUHOU
KUCToTel.  [lonmyueHne Tmipefie/IbHBIX OZHOOCHOBHBIX KapOOHOBBIX KHCJIOT:
OKHC/IeHHe aJIKaHOB, a/KeHOB, TNepBUYHBbIX CIMUPTOB, albJeruzioB. Beiciiue

npeaejbHble U HETIpeJe/IbHbIe Kap6OHOBbIe KHUCJ/IOTHI

3.14

Cnoxkuble 3¢upel ¥ KUpbl. CrocoObl TMOMyYeHUs C/I0KHBIX 3(QUPOB.
Ob6patumMocTs peakuuu sTepuduKaiuu. [IprMeHeHHe C/IOXKHBIX 3(UPOB B
NUILeBOM M Tlap(IOMepHOI MPOMBILUIEHHOCTH. KUPbI KaK C/I0’KHbIe 3(UPHI
IJIMLIePYHA U BBICIIMX KapOOHOBBIX KHC/IOT. XHWMHUeCKHe CBOWMCTBA >KUPOB:
TUAPUPOBaHUe, OKWC/IeHWe. ['MAponM3, WM OMbIIeHHe, >KUPOB Kak CIriocob
MIPOMBILIIEHHOTO TIOyUeHUsI COJlell BBICIIMX KapOOHOBBIX KMCIOT. MbIId Kak

COJIX BBICIIHUX Kap6OHOBbIX KHC/I0T




3.15

XyUMUUeCKre CBOWCTBA TJIFOKO3bl: peaki[Md C YyuacTheM CITUPTOBBIX U
aJIbZIETU/IHOM TPYIINT ¥ MOJIOUHOKHC/IOe OpokeHue. [IprMeHeHMe TTHOKO3bI, eé
3HaueHWe B JKU3HeJeATe/JbHOCTHM oOpraHusMa. Jlucaxapuzpl: caxaposa,
MajbTo3a. BoccraHaB/ivBarIMe U HeBOCCTaHAB/IMBAMXOLMe Jucaxapyfibl.
I'mpponus  gucaxapuzos. [lonucaxapujpl: Kpaxmas, raukoreH. CrpoeHue
MakKpOMOJIeKyJl Kpaxmasa, IJIMKOreHa W Lie/To/i03bl. Pusnuyeckyue CBOMCTBA
Kpaxmana W Le/UTF003bl. XUMHYEeCKWe CBOMCTBA Kpaxmasja: THJpOJiu3,
KaueCcTBeHHasi peakuyss C HOAOM. XHWMHUUeCKHe CBOMCTBA LieJ/UTHOJIO3bI:
TUApONu3, TosydeHue 3(UPOB 1ie/uttono3bl. [loHsTHE 00 WMCKYCCTBEHHBIX

BOJIOKHaX (BUCKO3a, al[eTaTHBIN 111E/TK)

3.16

AmMuHbI. AMUHBI KaK OpraHrny4yeckre OCHOBaHHsA: pedKlJuU C BOAOﬁ, KHC/I0TaMH,
peakiya TrOpeHusd. AHWIVMH Kak npeacraBuTe/Ib  dpOMATHYECKUX dMHUHOB.
XUMHUYeCKHe CBOMCTBA aHWJ/IMHA: B3aHMOﬂ6ﬁCTBHe C KHC/I0TaMu, 6p0MHOﬁ
BOAOI\/II, OKHCJ/IeHHne. HOJ’IY‘—IEHI/IE dMHWHOB a/JIKWJIMPDOBAHHWEM daMMHdKd H

BOCCTaHOBJ/IEHMEM HHUTPOIIPON3BOAHBIX YI/IeBOAOPO/40B

3.17

AMWHOKMCNIOTBI U Oenku. AMHUHOKHC/IOTBI KakK aM(oTepHble OpraHuYecKue
coearHeHusi. OCHOBHbIE aMUHOKHCJIOTHI, oOpasyromye Oenku. XuMUUYecKue
cBo¥icTBa Oe/KOB: TH/IPON3, eHaTypalLus, KaueCTBeHHbIe (L[BeTHbIe) peakluu

Ha Oesiku

3.18

CrpoeHue ¥ CTPYKTypa MOJIMMepPOB. 3aBUCHMOCTb CBOWCTB TMOJIUMEDPOB OT
CTpoeHus1 MoJieKy/l. OCHOBHBbIE CITOCOOBI TOJTyUeHUsT BbICOKOMOJIEKY/IIPHBIX
COeJMHeHW: peakLUU MOoIUMepHr3alivy U MoMUKoHeHcalu. Knaccudukarys

BOJIOKOH

3.19

Npentudukaiiysi opraHnueckux coeiiHeHul. PeliieHue

SKCIIEDUMEHTAJ/IBHBIX 3a/la4 Hd PACIIO3HdBdHHWE OPraHNYeCKHX BEIeCTB

3.20

I'eHeTHyeckas CBsI3b MeXy Kj1aCCdMH OpraHUYeCKHUX COEAI/IHEHHﬁ

XUMHUA U )KU3HDb

4.1

XuMusi B TIOBCeZHEBHOW >ku3HW. [IpaBwsa Oe3omacHod pabOTHI C eJKUMH,

rOprOYMMH U TOKCMYHBIMU BelljeCTBaMH, CpeiCTBAMU OBLITOBOU XUMHHU

4.2

XUMHS U 30pOBbe. XUMUS B MeIULIHe. XUMUS U Ce/IbCKOe X03MCTBO. XUMMUS
B NIPOMBILLIEHHOCTH. XWUMMUS U SHepreTHKa: NPUPOAHBIN U MOMYTHBIA HepTAHOMN
rasbl, UX COCTaB 1 UCII0/b30BaHue. CocTaB He(TH U e€ riepepaboTKa (pUpOiHbIe

VICTOYHVIKU YTJIEBOZIOPO/IOB)

4.3

Xumust ¥ 3KoJiorus. XMMUUYecKoe 3arpsi3HeHHe OKDPYXKAloled cpefibl U ero
nocnenctBust. OxpaHa rugpocdepsl, MOYBbI, aTMochepsl, GJiopsl U QayHbI OT
XUMUYeCKoro 3arpsisHeHusi. [IpoGseMa OTXO0B M TIOOOUHBIX TIPOAYKTOB.

AJII)TepHaTI/IBHbIe HNCTOYHHKH SHEPrun




O6U.lPI€ npeacTaB/IeHHA O MMPOMBIIIJIEHHBIX criocobax Mnos1iydeHruda XuMHU4eCKHUX

Bell[eCTB (Ha MpuMepe MPOU3BO/CTBA aMMHaKa, CePHOW KUCJIOThI). UépHas u

4.4 LBeTHass MeTa/ulyprus. CTek/10 U CAJMKaTHasg  IIPOMBILIJIEHHOCTD.
[TpombiuieHHass  opraHvueckass xuMus. CbIpp€ 19  OpraHM4ecKoun
TIPOMBILLIJIEHHOCTH

5 Tursl pacuéTHBIX 3a/a4
£ 1 PacuéThl Macchl BelljecTBa Wiv 00bEéMa ra3oB 10 U3BECTHOMY KOJTMUECTBY
" | BemecTBa, Macce 1M 06BEMY OJHOIO U3 YUAaCTBYIOIUX B PEAKIUH BElIleCTB

5.2 Pacuétsl TeryioBoro 3¢ dexra peakium

5.3 PacuéTbl 00bEMHBIX OTHOIIIEHHH ra30B IMPU XUMUYECKUX peaKLUsiX

54 Pacuétel Maccel (06B€Ma, KOMYeCTBa BellleCTBa) MPOAYKTOB peakliuy, eciiu

' O/THO U3 BeIL|eCTB IaHO B U30bITKE (MMeeT MpPUMeCH)
cc Pacuétbl MaccoBoO# WM 00bEMHOM [I0/M BBIXO/A TPOAYKTA PeaKL[iH OT
| TeOpeTHYECKH BO3MOXXHOTO
Pacuétbl Macchl (00bEMa, KOJTMUeCTBa BeIleCTBa) MPOAYKTa PeakL[UuH, eC/Ti
5.6 | oIHO M3 BeIleCTB ZAHO B BHe paCTBOpa C OIpe/ie/IEHHON MacCOBOM foJtei
PacTBOPEHHOTrO BelecTBa
c 7 PacuéTel ¢ ncrnonp30BaHWeM MOHATUA «MaCcCoBast 0Jist», «MOJISIpHast
" | KOHL|eHTpALHsT», «PACTBOPUMOCTE»
HaxoxaeHve Moseky/asipHoi (opMyJ/ibl OpraHMuecKoro BeljecTBa 1o ero
5.8 | IIOTHOCTH M MacCCOBBIM JJO/ISIM 3/IEMEHTOB, BXOZSIIMX B €70 COCTaB, UJIH T10

MPOAYKTaM CrOopaHUst




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWUE MATEPUAJIbI V11 YUUTEJIA

MU PPOBLIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChHI CETU

MHTEPHET
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