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HOACHUTEJIBHAS 3AIINCKA

PaGouass mporpamMma 1o XMMHH Ha YPOBHE CpeIHEro oO0miero oOpa3oBaHUs
paspabotana Ha ocHoBe DenmepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpa3zoBanun B Poccuiickoit ®Pepepauun», TpeOOBaHUM K pe3yJbTaTaM OCBOCHUS
benepanpbHO 00pa3oBaTENBHOM TMpOTrpaMMbl cpenHero obmero ooOpazoBanus(DOIL
COO), mpeactaBiaeHHbIX B DeiepaibHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe
COO, c¢ yuérom KoHuenmuu mnpenogaBaHus ydeOHOTO mpeaMera «XUMHA» B
oOpa3oBaTenbHbIX opranu3zanusx Poccuiickoil ®enepauuu, peaan3yrolIMX OCHOBHBIE
oOpa3oBaTelbHbIE MPOTPaMMBbl, M OCHOBHBIX TMOJOXKeHUN «CTpaTerun pa3BUTHS
Bocriutanusi B Poccuiickoit ®@enepanuun Ha nepuon o 2025 roma» (PacmopspkeHue
[IpaButenbctBa PO o1 29.05. 2015 Ne 996 - p.).

XuMHsl HA YpOBHE YIUIYOJIEHHOTO M3Y4YEHHUs 3aHUMAeT BAXKHOE MECTO B CHUCTEME
€CTeCTBEHHO-HAy4YHOTO oOpa3zoBanus yuamnmxcs 10-11 kmaccoB. M3ydenuwe mpenmera,
peanuszyeMoe B ycIOBUIX TuDPEepeHIIUPOBAaHHOTO, TPOPHIBHOTO 00yUeHHUs], PU3BAHO
obecrieunTh 00IIE00pPa30BATENbHYI0O M OOIIEKYJIBTYPHYIO TOATOTOBKY BBITYCKHHUKOB
IIKOJIbI, HEOOXOUMYIO JJIsl aanTalii UX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KU3HHU B
colMyMe, a Takke I MPOJOJKEHUSI O0yUeHUs B OpraHU3alusix MpodecCHOHATBHOTO
00pa3zoBaHusl, B KOTOPBIX XUMHUS ABJISIETCS OTHOU U3 MPUOPUTETHBIX TUCIUILINH.

B mporpamMme mo XuMuu Ha3HA4Y€HHE MpeaMeTa «XUMHUs» TMOTydaeT MOAPOOHYIO
HMHTEPIIPETAIMIO B COOTBETCTBUU C OCHOBOIoararomumMu nonoxenuasmu @I'OC COO o
B3aMMOOOYCJIOBIIEHHOCTH LEJEH, COAEepKaHUs, PE3yIbTaTOB 00yYeHUsI U TpeOOBAHUM K
YPOBHIO TOJATOTOBKH BBITYCKHUKOB. CBHUAETEIHLCTBOM TOMY SIBIISIFOTCS CIEAYIOIINE
BBITIOJTHSIEMBIE TIPOTPAMMOi IO XUMUH (PYHKIIUU:

. MH(OPMAIIMOHHO-METOIUYECKAasi, peaanu3alns KOTOPO 00ecreunBaeT MoxydeHue
NPEJICTABICHUSI O LEJAX, COJEp’KaHWU, OOIIel cTpaTtermu OOyYeHHs, BOCIHTAHUS U
pa3BUTHSA O0YyYaIOMIMXCS CPEJICTBAMH MPEIMETa, M3y4aeMOro B paMKax KOHKPETHOTO
npodus;

. OpraHU3allMOHHO-TUIAHUPYIOIAsA, KOTOpas IMpeAycMaTpUBAeT  OIpEACIICHUE:
MPHUHIIMIIOB CTPYKTYPUPOBAHUS U MOCIIEIOBATEIILHOCTH U3yUeHUsl y4eOHOro MaTepHara,
KOJIMYECTBEHHBIX M KaYeCTBEHHBIX €r0 XapaKTePUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO
COJIEP>)KaTeTbHOM OCHOBBI KOHTPOJISI W OIICHKHM 00pa3oBaTeIbHBIX JOCTHKEHUUN
00ydJaromuxcs B paMKax WTOTOBOM aTTeCTallud B (POpPME €IUHOTO TOCYAapCTBEHHOTO
HK3aMEHa [0 XUMUHU.

[Tporpamma f1st yriryOJIEHHOTO U3YYCHUS XUMUU:

. yCTaHABIMBACT WHBAPUAHTHOE TIPEIMETHOE COJEpKaHHUE, 00sA3aTeNbHOE IS
W3y4YeHUs B paMKax OTACIbHBIX Tmpoduieil, mnpeaycMaTpuBaeT pachpeeicHue u
CTPYKTYPHpPOBAaHUE €ro IO KJaccaM, OCHOBHBIM COJIEP>KAaTEIbHBIM JIMHUSAM/pa3jiesam
Kypca;

. naéT TpPUMEpPHOE paclpe/ieliecHue ydeOHOro BpPEMEHH, PEKOMEHIyeMOro Il
W3Y4YEeHUS OTACIBHBIX TEM;



o npejiaraeT NpUMEPHYIO MOCIEI0BaTEIbHOCTh U3YUeHHs] Y4eOHOro maTepuana ¢
y4ETOM JIOTHKH IMMOCTPOCHUS Kypca, BHYTPHIIPEAMETHBIX H MEXKIPEIMETHBIX CBSA3CH;

o na€T METOJIMYECKYI0 MHTEpPHpEeTaluio Iesied M 3aJad U3y4YeHHsl MpeaMeTa Ha
yrayOa€HHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPETHETO OOIEr0
o0Opa3oBaHusi, cofep>KaTeIbHOW XapaKTePUCTUKU IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS
OCHOBHOI 00pa30oBaTesIbHON MPOTPaMMBbI CPEAHETO OOIIEero 00pa3oBaHusl (TUYHOCTHBIX,
METanpeIMEeTHBIX, MPEJIMETHbIX), a TaKkke C Y4ETOM OCHOBHBIX BHJOB Y4eOHO-
NO03HABATENbHBIX IEUCTBUI 00YYarOIIErocs 10 OCBOCHHIO COJEPKaHUS MTPEAMETA.

[Io BceM Ha3BaHHBIM TMO3UIUSAM B TMpOrpaMMe IO XUMHUHU MPEeayCMOTpEeHa
MPEEMCTBEHHOCTh C 00yUY€HHEM XHMHHM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus. 3a
npenesaMu yCTaHOBJIEHHOW MPOrpaMMoON IO XUMHU 00s3aTelbHOM (MHBapUAHTHOMN)
COCTaBIIAIOIIEH cOJAepKaHUsl Yy4eOHOro mpeaMmera «XUMHUS» OCTAETCsl BO3MOKHOCTh
BbIOOpa €ro BapUAaTHBHON COCTABIAIONICH, KOTOpass JOJDKHA OINpeAeNiaTbcs B
COOTBETCTBHH C HAMPABJICHUEM KOHKPETHOTO MPOGUIIs 00yICHHUS.

B cootBercTBUM ¢ KOoHUenTyanbHbIMU To1okeHUAMU PI'OC COO o Ha3zHaueHUH
npeIMeToB 0a30BOr0 M YINIYOJIEHHOTO ypoBHEH B cucteMe auddepeHIIMpOBaHHOTO
o0ydeHHs Ha ypOBHE CpeAHero oOIero oOpa3oBaHMs XMMHs Ha YPOBHE YIUIyOJIEHHOTO
U3YYCHHsI HAIpaBJICH Ha peaju3alldi0 IMPEEMCTBEHHOCTH C MOCIEAYIONUM 3TaroM
TOTYYCHHSI XUMHYECKOTO 00pa30BaHUs B paMKax M3YUCHUs CIICHUATBHBIX €CTECTBEHHO-
HAyYHBIX W XUMHUYECKUX JHUCHUUIUIMH B By3aX U OpraHU3alUsiX CpPETHETO
npodeccuoHanbHOrO oOpa3zoBaHusi. B 3Toil CBsA3M u3ydeHHe mpeaMeTa «XUMHUS»
OpUEHTUPOBAHO TMPEUMYIIECTBEHHO Ha pacCHIMpEHHE U YIIIyOJieHHe TeOpEeTHYECKOW U
NPAKTUYECKOW MMOATOTOBKM OOYy4YaroIIMXCs, BBIOpABIIMX ONpEAeNEHHBIA TpPOdUiIh
oOyuyeHHsl, B TOM 4YHCIE C MEpPCHEKTHUBOW TMOCIEAYIOMIEro IMOJIYYeHUS XUMHUYECKOTO
o0pa3zoBaHus B OpraHu3anusx npodeccuoHaibHOro oopazoBanus. Hapsiay ¢ atum, B cBeTe
tpeboBanuit OI'OC COO k mnnaHuUpyeMbIM pe3ylibTaTaM OCBOEHUs (enepanbHOn
00pa3oBaTeIbHON MPOTPaMMbl CPEIHEr0 O0O0IIero 0o0pa3oBaHUs H3YyUYCHHUE IIpeaMeTa
«XuMHS» OPUEHTHUPOBAHO TAaKXKE Ha pEIIeHHWE 3a7ad BOCHHUTAHHUS U COIMAIBLHOTO
pa3BuTHsl OOydJaroUIMXcs, Ha (OPMHPOBAHHE Yy HHUX OOIICHHTEIUIEKTYyaJbHBIX YMEHUH,
YMEHUU palMoOHAIU3aIMi y4eOHOTO Tpyaa M OOOOIIEHHBIX CIOCOOOB JIEATEIBHOCTH,
UMEIOIINX MEKAUCIUTUTHHAPHBIN, HAIPEIMETHBIN XapakTep.

CocTaBisifomMMH  TIpeiMeTa «XUMHS» Ha YpPOBHE YIIYONEHHOTO W3Y4YEHUS
SBIISTIOTCST YTTyONn€HHBIE Kypchl — «Opranndeckas XxuMus» U «OO0IMIas 1 HeopraHudeckast
xumusi». llpu ompeneneHuMH TMOAXOAO0B K OTOOpPY M CTPYKTYPHOM OpraHu3aluu
COJIEpKaHMsI THX KYPCOB B ITPOrpaMMe M0 XMMHUH 32 OCHOBY NPUHSATHI osoxerns @I'OC
COO o paznuuusix 6a30BOT0 U yriayOIEHHOTO YPOBHEH U3yUeHHS MPEAMETa.

OcHOBY cojziepxkanus KypcoB «Opranuyeckasi xuMusi» u «O0111as 1 HeopraHudeckas
XUMUS» COCTABJISET COBOKYIMHOCTHh NMPEAMETHBIX 3HAHUW W YMEHHUM, OTHOCSIIUXCS K
0a30BOMY YpOBHIO M3YYEHHMs MpeaMeTa. JDTa cUCTeMa 3HAHUU MOIy4yaeT ONpeie€éHHOe
TEOPETHUYECKOE JIOTIOJTHEHHE, MTO3BOJISIONIEe OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINNA
00BEM (akTonoruueckoro Marepuaina. Tak, Ha yriyOIEHHOM ypOBHE U3yUEHUs IpeaMeTa
o0ecrieueHa BO3MOXKHOCTh 3HAYUTEIHHOTO YBETUYEHUSI 00bEMa 3HAHMM O XMUMHUYECKHX



JJIEMEHTaX M CBOICTBaX HMX COEJUHEHUH Ha OCHOBE pACIIUPEHUs MU yriayOneHus
NpPEJCTABIEHU O CTPOEHHHM BEIEeCTBA, XWMUYECKOH CBA3M M 3aKOHOMEPHOCTSX
IPOTEKAaHUs PEaKIHi, pacCMaTpUBAEMBIX C TOYKM 3PEHUS XUMUYECKOM KHHETUKH U
TepMoanHaMuku. M3ydyeHue mnepuoanueckoro 3akoHa u Ilepumoanyeckoil cucremsl
XUMHUYECKUX 3JEMEHTOB Oa3MpyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXaHMYECKHX
IPEJCTABIEHUSAX O CTPOCHUU aToMa. XUMHUYECKasi CBsI3b OOBSCHAETCS C TOUYKU 3PEHUS
HHEPreTUYECKMX U3MEHEHUH NpHU €€ 00pa30BaHUM U pa3pyILIEHUH, a TAK)KE C TOUKH 3PEHUS
MeXaHU3MOB €€ oOpa3oBaHus. M3ydeHne TUIIOB peakuuil TOMONHAETCS (OPMUPOBAHUEM
IPEICTAaBICHUN 00 D3JIEKTPOXMMHUYECKMX IpoLEeccax MU D3JIEKTPOJIU3E€ pacilaBOB U
pacTBOpOB BellecTB. B Kypce opraHnyeckoil XMMHUU NPU PACCMOTPEHUHU PEaKIUOHHOM
CIIOCOOHOCTU COEIMHEHMH yienserca oco0oe BHHMaHUE BOIpPOcaM 00 3JIEKTPOHHBIX
3 dexTax, 0 B3aMMHOM BIIMSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakLuil.

Oco0oe 3HaueHue UMeeT TO, YTO Ha COJEpP)KaHWE KYpPCOB XUMHH YIIIYOJIEHHOTO
YPOBHSI M3y4YCHHsI JUIsl KJIacCOB OIpENeN€HHOro npoduis (rIaBHBIM 00pa3oM Ha HX
CTPYKTYpPY U XapakTep JONOJHEHUH K 00IIel cucTeMe MpeIMETHBIX 3HaHUI) OKa3bIBaIOT
BJIMSIHME CMEXHBbIE IpeaMeThl. Tak, HallpuMmep, B COJIEp>KaHUM IpeaMeTa Ui KIaccoB
XUMHUKO-(PU3nyeckoro npo¢uis Oonblioe 3HaUeHHE OyIyT MMETh 3JIEMEHTHI y4eOHOTo
MaTepuaia 1o oomeil xumuu. [Ipu nu3ydeHnu npenMera B JaHHOM CiIydae aKIeHT OyzeT
clellaH Ha OOIIHOCTh METOJIOB MO3HaHMs, OOIIHOCTh 3aKOHOB M TEOPHl B XMMHUHU U B
¢u3uKe: aTOMHO-MOJIEKYJIIpHast TeopHsl (MOJEKYJsipHAas TeopHs B (DU3UKE), 3aKOHBI
COXpaHEHHsI MacChl U SHEPTUH, 3aKOHBI TEPMOJANHAMUKH, 3JIEKTPOJIN3a, IPEACTABICHUS O
CTPOEHUHU BEUIECTB U JIPYTOE.

B To xe Bpems B cojep:kaHHMU IpeaMeTra JJid KJIACCOB XMMHKO-OHMOJIOrMYECKOIro
npodunst OonpIInUK yaenbHBIA BeC OyleT MMETh OpraHuYeckas xuMmus. B stom ciyuae
MPEIOCTABIISIETCSI BOBMOXKHOCTD ISl 00Jiee 0OCTOATEILHOTO PACCMOTPEHUSI XUMUYECKON
OpraHu3alliy KJIETKH KaK OMOJIOTMYECKOW CHUCTEMBbI, B COCTaB KOTOPOW BXOJIAT, K
npuMepy, TaKhue CTPYKTYpHble KOMIIOHEHTbI, Kak JUOUAbI, O€NKH, YTJIEBOMbI,
HYKJIEMHOBBIE KHCJIOTBI M Jpyrue. llpu 3ToM 3HaHUMA O cocTaBe U CBOMCTBax
Npe/ICTaBUTEICI OCHOBHBIX KJIACCOB OPTraHMYECKUX BEIIECTB CIIYXaT OCHOBOW JUIs
U3yUYEHUS CYIIHOCTH MPOLECCOB (POTOCHHTE3A, IbIXaHHS], TUIIEBAPCHHUSL.

B nutane popMupoBaHusi OCHOB HAyYHOTO MUPOBO33PEHMS], OCBOCHHUS OOLIEHAYYHBIX
METOJIOB IO3HAHUS U OMNbITA MPAKTUYECKOrO0 NPUMEHEHUS HAy4YHBIX 3HAHWM H3ydeHUe
npenMera «XUMHUsS» Ha yrayOnEHHOM YpOBHE OCHOBAHO Ha MEXKIPEJAMETHBIX CBA3SIX C
y4eOHBIMH NPEAMETAMHU.

[Tpu n3ydyeHun yuebHoro npeamera « XUMHs» Ha YIIIyOJIEHHOM YpOBHE TaKkKe, KaK
Ha YpPOBHE OCHOBHOTO U CpeAHEro odimiero oOpazoBanus (Ha 0a30BOM YpOBHE), 3a1adcit
NEPBOCTETIEHHOW 3HAYMMOCTH SIBJsieTcs (POPMUPOBAHNE OCHOB HAYKH XUMUH Kak 00JacTu
COBPEMEHHOI'0 E€CTECTBO3HAHUS, MPAKTUYECKON NEATEIbHOCTH 4YeJIOBEKa W OJIHOTO W3
KOMIIOHEHTOB MHPOBOW KyNbTypbl. PemeHue 3Toil 3amaun Ha yriayOI€HHOM YpOBHE
U3YYEHHUs peMeTa MPEAIoaraeT pealn3aluio TaKuX 1eeH, Kak:

J dbopmMupoBaHHE  TMPEACTABICHUNA: O  MaTepUaJbHOM  €OUHCTBE  MHPA,
3aKOHOMEPHOCTAX W IO3HABAEMOCTH SIBJICHUM MHPHUPOJABI, O MECT€ XUMHUHU B CHUCTEME



€CTECTBCHHBIX HAyK M €€ Beaylied poiau B OOECIEUeHHH YCTONYMBOTO pPa3BHUTHS
YeJIOBeUeCTBa: B PEIICHWHM MPOOJIeM SKOJOTHYECKON, SHEPreTHYECKOW M THIIEBOM
0€301acHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTepHUAJIOB, HOBBIX HICTOYHUKOB
DPHEPTUM, B OOCCIEYCHHUU PAIMOHAIBHOTO TMPHUPOAOIOIL30BaHUA, B (HOPMUPOBAHUU
MHUPOBO33pEHUS U OOIEH KyJIbTYphl YEIOBEKA, a TAKXKE IKOJOTUYECKHM OOOCHOBAaHHOTO
OTHOIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJAHOU Cpee;

° OCBOCHHE CHCTEMbl 3HAHHM, JIEKAIIMX B OCHOBE XHMHUYECKOM COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUpa: PyHIAAMEHTAIbHBIX MOHSITHI, 3aKOHOB U TEOPHUI
XUMUHU, COBPEMEHHBIX MPEICTABJICHUI O CTPOCHUHU BEIECTBA HAa PAa3HBIX YPOBHIX —
aTOMHOM, HOHHO-MOJICKYJISIDHOM, HAJIMOJEKYJISIPHOM, O TEPMOJMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUYECKUX PEaKIUh, O XUMHUYECKOM
PaBHOBECHH, pacTBOpax M JUCIEPCHBIX cHUCcTeMaX, 00 OOmMMX HAy4YHBIX MPUHIIHIAX
XUMUYECKOTO MPOU3BO/ICTBA;

° dbopmupoBaHue y 0OyYarolmMXCS OCO3HAHHOTO TOHHUMAaHHS BOCTPEOOBAHHOCTH
CHCTEMHBIX XHMHUYCCKUX 3HAaHUU JUIsi OOBSICHEHHUS KIIOYEBBIX HJICH H TpoOsiemM
COBPEMEHHON XHMHH, I OOBSCHCHHS W IIPOTHO3MPOBAHMS SIBJICHUN, HMEIOIINUX
€CTECTBEHHO-HAYYHYIO MPUPOAY; TPAMOTHOI'O PEIICHHs MPOOJieM, CBSI3aHHBIX C XUMUEH,
MIPOTHO3UPOBAHMSI, aHAIM3a W OICHKH C TIO3UIUHA SKOJOTHMYECKON O€30macHOCTH
MOCJICICTBUI OBITOBOM M MPOW3BOJCTBEHHON MAESITEIBHOCTH YEJIOBEKA, CBSI3aHHOU C
XUMUYECKUM TPOU3BOJICTBOM, HCIIOJIb30BAHHUEM U ITepepabOTKOM BEIECTB;

. YIIIyOJICHHE MPECTABICHUN O HAyYHBIX METOJIaX MO3HAHUS, HEOOXOIUMBIX ISt
npuoOpeTeHrss YMEHUNH OPUEHTUPOBATHCA B MHUPE BEIIECCTB M OOBSICHEHUS XUMHYECKUX
SIBJICHUM, UMEIOIMNX MECTO B MIPUPOJIEC, B MPAKTUUECKON JAEATEIBHOCTH U MOBCEIHEBHOU
JKU3HHU.

B mnane peanuzarnuu mepBOOYEpPETHBIX BOCHHUTATENBHBIX W Pa3BUBAOIMIMX (PYHKIUN
IIEJIOCTHOM CHUCTEMBI CPEIHETO O0IIero oOpa3oBaHUs MPU U3YICHUH MpeaMeTa « XHUMUS»
Ha yrayOoJ€HHOM YPOBHE 0COOYIO aKTyalbHOCTh MPUOOPETAIOT TAKKE IIEJIN U 3a/1a4UH, KaK:
. BOCITUTaHHE YOSKJIEHHOCTH B IMO3HABAEMOCTH SIBIICHUM TPUPOJIBI, YBAKCHHS K
MIPOIIECCy TBOPYECTBA B 00IACTH TCOPETUUECKUX U MPUKIIATHBIX UCCICAOBAaHUN B XUMUU,
dbopMHUpOBaHNE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH,

. pa3BUTHE MOTHBAIIMH K 00YUEHHUIO U TTIO3HAHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO 1
CaMOBOCITUTaHHIO HA OCHOBE YCBOCHHS 0OIIEUETIOBEYCCKUX IIEHHOCTEH;

° pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, HWHTEIJICKTYalbHBIX H TBOPYECKUX
criocoOHocTel oOydwaronuxcs, (GopMuUpoBaHHE y HHUX CO3HATEIBLHOTO OTHOIICHHUS K
caM0oOOpa3oBaHUI0O W HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCIOBUIO  YCIHENTHOM
npodeccCuoOHAIbHOW M OOIIECTBEHHON NEATeTbHOCTH, OTBETCTBEHHOI'O OTHOIIEHUS K
CBOEMY 3/I0POBBIO U TOTPEOHOCTH B 3JOPOBOM 00pa3e KU3HH;

. dbopMupoBaHNE YMEHUN U HABBIKOB PAa3yMHOTO MPHUPOIOIOIH30BAHUS, PA3BUTHE
HKOJIOTHYECKOM KYJBTYPHI, npuoOpeTeHne OITBITA OOIICCTBEHHO-TTIOJIC3HOM
DKOJIOTMYECKOMN eI TCILHOCTH.



Pabouast nporpamma paspa®oTaHa ¢ yueToM padodeil NIporpaMMsbl BOCIIMTAHUSA
I'AOY YAO «YykoTckuii OKpPYKHOU NPOPUIbHBIN JULei.

[Iporpamma mnpenHa3HayeHa [Jid IUIAHUPOBAHMS M OpPraHM3alUd CHUCTEMHOU
BOCIIUTATEJIbHOM JESITEIbHOCTH C IEJBI0 JOCTHXKEHHUS OO0YYaroIMMHUCS JMYHOCTHBIX
pe3ynbTatoB oOpa3oBaHus, onpeaeneHHbx PI'OC; peanuzyeTcs B €AMHCTBE YPOUHOU U
BHEYpOuHOU gestenbHOocTH. [lpemycmarpuBaer mnpuoOiieHue oOydarommxcss K
POCCHIMCKUM TpaJMLIMOHHBIM AYXOBHBIM IIEHHOCTSIM, BKJIKOYas KyJbTYpHBIE LEHHOCTH
CBOEI ATHUYECKOMN TPYIIbI, MPAaBUJIaM U HOPMaM MOBEJEHUS B POCCUICKOM OOIIECTBE.
Pe3ynbraThl JOCTM)KEHHUS LENH, PELIeHUs 3a/lad BOCHUTAHUS JaHbl B (opMe IIeNeBbIX
OpPUEHTHPOB (HAIMpaBJICHU), TPEACTABICHHBIX B BHUAE OOOOIIEHHOTO MOPTPETa
BBIIIYCKHUKA HAa YpOBHE CpPEAHEro o0Iero oOpa3oBaHUS M OTPAXKEHbI B JTUYHOCTHBIX
pe3yibpTaTax JaHHOU paboueil MpoTrpaMMBl.

. [Tobyxnenne odyqaronuxcs cobr01aTh HOPMBI TIOBEICHUS, TIPABIIIa OOIIEHUS CO
CBEPCTHHKAMU U TMeJlaroraMH, COOTBETCTBYIOIIME YKIIaay oO0Ieo0pa3oBaTelibHOM
OpraHHu3aluy, YCTAaHOBJIEHUE U MOJAEPKKY J0OpOoKeIaTeIbHOM aTMOC(EpPDI; IPUMEHEHUE
UHTEPAKTUBHBIX (OopM y4eOHON pabOThl — HMHTEIUIEKTYaJlbHbBIX, CTUMYIHUPYIOIINX
MO03HABATEIbHYIO MOTHBAIMIO, UTPOBBIX METOJIUK, TUCKYCCUH, JAIOUIMX BO3MOKHOCTH
PUOOPECTH ONBIT BEICHHSI KOHCTPYKTUBHOI'O IMAJI0ra; IPyHIoBOi paboThl, KOTOpasi yuuT
CTPOUTH OTHOIIIEHUS U JIEHCTBOBATh B KOMaH/JIE, CIIOCOOCTBYET Pa3BUTHIO KPUTUUYECKOTO
MBIIIICHUS.

. MakcuManbHOE HCMOJb30BAaHUE BOCHHUTATEIBHBIX BO3MOXKHOCTEH COJEp KaHUs
y4eOHBIX MPEAMETOB I (POPMUPOBAHUS Y OOYUAIOIIUXCS POCCUNUCKHUX TPaJAUIIMOHHBIX
JyXOBHO-HPaBCTBEHHBIX U COLMOKYJBTYPHBIX LIEHHOCTEH, POCCUHCKOIO HCTOPUYECKOTO
CO3HAHUS HA OCHOBE MCTOPUYECKOTO IPOCBELIEHUS; IPUBICYCHUE BHUMAaHUS
00y4JarImuxcs K HEHHOCTHOMY acleKTy M3y4YaeMbIX Ha YpoKaxX MpPEeIMETOB, SIBJICHUH U
cOOBITHI, MHULIMUPOBAHUE OOCYKIEHUH, BBICKA3bIBAHUN CBOErO0 MHEHUS, BbIPaOOTKHU
CBOETO JIMYHOCTHOTO OTHOIICHHS K HW3y4aeMbIM COOBITHUSAM, SIBJICHUSAM, JIMLAM;
noOyxJieHne oO0y4aroluxcsi coO0it01aTh HOPMBbI TMOBEACHMS, MpaBuia OOLIEHUS CO
CBEPCTHUKaMU U TIelaroraMM, COOTBETCTBYIOILIME YKJIaay o0I1ieo0pa3zoBaTenbHON
OpraHu3aluy, YCTAaHOBJIEHUE U MOJACPAKKY J0OpoKeIaTeIbHOM aTMOC(EpPbl; IPUMEHEHUE
UHTEPAKTUBHBIX (GopM yueOHOW padOThl — HMHTEIUIEKTYaJbHBIX, CTUMYJIUPYIOLINX
MO3HABATEIbHYIO MOTHBAIMIO, UTPOBBIX METOJIUK, TUCKYCCHH, JAIOUIMX BO3MOKHOCTH
nproOPECTH ONBIT BEACHHSI KOHCTPYKTUBHOTO IMAJI0ra; TPYyNnoBoi paboThl, KOTOpast y4uT
CTPOUTH OTHOILIECHUS M JIEHCTBOBATh B KOMaH/JIE, CIIOCOOCTBYET Pa3BUTHIO KPUTUYECKOTO
MBIILITIEHUS

o [IpuBneueHne BHUMaHUS OOYyYarOIIMUXCS K IIEHHOCTHOMY acleKTy M3ydaeMbIX Ha
yYpOKax MpeaMETOB, SIBICHUN U COOBITHI, MHUITMUPOBAHUE OOCYKJICHUMN, BICKA3bIBAHUIN
CBOETO MHEHMs, BBIPAOOTKHM CBOET0 JIMYHOCTHOTO OTHOILIEHUS K M3y4aeMbIM COOBITHSIM,
SBIICHUSIM, JIMIAM; TPUMEHEHHWE WHTEPAaKTUBHBIX (opM yueOHON paboTel —
MHTEJUJIEKTYaJIbHbBIX, CTUMYJIUPYIOIIMX O3HABATEIbHYIO MOTHUBALIMIO, UTPOBBIX METOMK,
JUCKYCCUHM, JAIOIUX BO3MOXHOCTh MHPHUOOPECTH OIBIT BEIEHUS KOHCTPYKTHBHOTO



Jguaiora, prnHOBOﬁ pa6OTI>I, KOTOpasd Y4YUT CTPOUTb OTHOIICHHA H JICCTBOBAaTh B
KOMaHJC, CHOCO6CTByeT Pa3BUTHUIO KPUTUYCCKOI'O MBIIIJICHUSA

OO1iee YUCII0 YacoB, MPETYCMOTPEHHBIX ISl U3YYCHUS XUMHHU Ha YTITyOJICHHOM YPOBHE
cpeanero oomiero oopasosanus, cocrasiseT 204 yacos: B 10 knacce — 102 yaca (3 yaca
B Heneno), B 11 kimacce — 102 yaca (3 yaca B Henelro).

COJAEPKXAHUE OBYYEHUA

10 KJIACC
OPTAHNUYECKAS XUMUSA

Teopernueckue 0CHOBBI OPraHUYeCKOM XMMHUH.

[IpenMer M 3HauYe€HHWE OPraHMYECKONM XWMHUHU, MPEJCTABICHHE O MHOTrooOpaszuu
OpPraHUYECKUX COETUHEHUI.

DJEKTPOHHOE CTPOEHUE aToMa YIJepoJa: OCHOBHOE M BO30YKIEHHOE COCTOSHUS.
BasieHTHBIE BO3MOXXHOCTH aroMa yriepoja. XHUMHUUYEcKass CBS3b B OPraHMYECKUX
coeHEHUsAX. Tumel TUOpUAM3ALMKM AaTOMHBIX oOpOuTaned yriepoaa. MexaHU3MBI
o0pa3oBaHusl KOBAJEHTHOW CBsI3W (OOMEHHBI M JOHOPHO-aKIENTOPHBIN). Turbl
MepEKPhIBAHUS ATOMHBIX OpOUTaNIeH, G- U M-CBsi3u. OIMHApHAs, ABOMHAS U TPOWHAS CBA3b.
CriocoObl pa3pbiBa CBSI3€M B MOJIEKYyJIaX OpraHM4ecKux BemiecTB. [loHsaTHe 0 cBOOOAHOM
paaukaie, Hykieodune u snekTpoduie.

Teopust cTpoeHuss opranudeckux coeauHeHnii A.M. BytiepoBa u COBpEeMEHHBIE
MPEACTABICHUSI O CTPYKTYpE MOJIEKYyJ. 3HAauY€HUE TEOPUU CTPOCHHSI OPTaHHYECKUX
coenvHeHUN. MonekysipHble M CTPYKTypHble Qopmyibl. CTpyKTypHbIE (OPMYIIBI
pa3IMYHBbIX BUAOB: pa3BEPHYyTas, COKpalEéHHas, ckeneTHas. Mzomepus. Buasl uzomepuu:
CTPYKTYpPHasi, MPOCTPAHCTBEHHAs. DJNEKTPOHHbIE 3P(PEKThl B MOJEKYIaX OPraHUuYECKUX
coeMHEHUH (MHIYKTUBHBIA U ME30MEPHBIN 2P(DEKTHI).

[IpenacraBnenue o knaccuukanuMu opraHudeckux BemiecTB. [loHsTtue o
dbyHkuroHanbHONW rpymme. ['omomorus. I'oMmonormueckue psiapl. CucTeMaTHYecKas
HOMEHKIarypa opranudyeckux coenuHeHudt (IUPAC) u TpuBHalibHbIE Ha3BaHUS
OTZEJIBHBIX IPEICTABUTENCH.

Oco0OeHHOCTH W  KiIaccuUKanusi OpraHuyeckux peakuuid. OKHCIUTENbHO-
BOCCTAHOBUTEJIBHBIC PEAKIIMM B OPraHUYECKON XUMUMU.

OKCIEPUMEHTAJIbHbIE METOABl H3YyYECHMs BEIIECTB M WX IPEBPAILCHUI:
O3HAKOMJICHHE C 00pa3llaMd OpraHMYeCKHMX BEUIECTB M MaTepHuajaMH Ha WX OCHOBE,
OMbITHl 1O TPEBpPALICHUI0 OpPraHMYECKHX BELIECTB INpPU HArpeBaHUM (IUIaBJICHUE,
00yrJIMBaHUE U TOPEHHE), KOHCTPYUPOBAHNUE MOJIENIEH MOJIEKYJl OPTraHUYECKUX BEIIECTB.

Yriaesoaopoasl.

Anxansl. ['omomormyeckuii psin ankaHoB, oOmas ¢opmyna, HOMEHKIATypa |
n30Mepus. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN alKaHoB, SP°-
ruOpuan3anus aTOMHBIX opOuTaseit yriepoaa, 6-cBsi3b. OU3NUECKHE CBOMCTBA aIKaHOB.



XUMHYECKHE CBOMCTBA  aAJKaHOB: pPEaKIUU 3aMELUEHUs, H30MEpU3ALUU,
JETUApUPOBAHUs, LMKIU3ALMKM, NHPOIN3a, KpekuHra, ropenus. IlpencraBineHue o
MEXaHHM3Me PEAKINI paJuKaJIbHOTO 3aMEIICHUS.

Haxoxzaenue B npupoje. CriocoObl MOTy4eHHs U TPUMEHEHUE alIKaHOB.

[Muknoankansl. O6mass ¢opMmyna, HOMeHKiIatypa U u3zomepusa. OcobeHHOCTH
CTPOEHUSI U XHMHUYECKUX CBOMCTB MalbIX (LIMKJIOMPOINAH, HUKIOOYTaH) U OOBIYHBIX
(UMKIOTIEHTaH, MHUKJIOTEKCaH) IUKIoaNKaHOB. CrnocoObl MONyYeHHs] W TMPUMEHEHHE
LUKJIOAJTKAHOB.

Ankensl. ['oMonormueckuii psij ankeHoB, oOmas QopMyna, HOMEHKIATYpa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN AlKEHOB, SP?-rHOpUIM3alus
aTOMHBIX OopOuTasie yriaepoja, o- U m-cBsizu. CTpyKTypHass U reoMerpuyeckas (Iuc-
TpaHc-) u3omepus. dusmvecknue CBONWCTBA AJIKEHOB. XUMHUYECKHUE CBOWMCTBA: PEAKIUU
NPUCOEIUHEHMS], 3aMELIECHUSI B O-TIOJIOKEHUE NPHU JBOMHOM CBSA3M, MOJIUMEpHU3ALUU U
okucnenud. IlpaBuno MapkoBHukoBa. KauecTBeHHBIE peaklMyd HAa JBOMHYIO CBS3b.
CriocoObl MoTy4eHus! ¥ IPUMEHEHUE aJIKEHOB.

Ankxamuensl. Krnaccudukarus ankaaueHoB (CONpsDKEHHBIC, HW30JMPOBAHHBIE,
KymyauposanHnvle). OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHUS M XHMMHMUYECKHX CBOWCTB
CONpsLKEHHBIX aueHoB, 1,2- u 1,4-npucoegunenue. llomumepunsanusa conpsKEHHBIX
nueHoB. CriocoObl OJy4YEeHUS U TPUMEHEHHE aJIKaIUEHOB.

Anxunbl. ['omonoruueckuil psj ajJkWHOB, oOmas Qopmyna, HOMEHKIaTypa H
u3oMepus. DJNEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ aJKHHOB, SP-
ruOpuan3anusi aTOMHBIX opoOutaneit yriepoaa. Dusznueckue CBOWCTBA aJTKUHOB.
XYWMHYECKHE CBOMCTBA: peakUUd NPHUCOCAMHEHHS, JUMEPHU3AUU U TPUMEPHU3ALNH,
OKHUCJICHUsI. KUCIIOTHBIE CBOMCTBA AJNKWHOB, MUMEIOIIMX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTBeHHbIE peakiuu Ha TpoKHYI CBA3b. CrnocoObl MONY4YeHUS W NpPUMEHEHUe
AJIKUHOB.

Apomaruyeckue yrieBoAOpoasl (apeHsl). ['oMojorndeckuil psii apeHoB, oOIas
dopmyna, HOMEHKJIATypa U U30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbI OeH301a. DU3HUECKUE CBOMCTBA apEHOB. XUMHUUECKHE CBOMCTBA OEH301a U €ro
rOMOJIOTOB: PEaKIUU 3aMelleHUs] B O€H30JIbHOM KOJIbLIE U YTJIEBOJOPOIHOM pajHKale,
peakuuMyd MPUCOEIUHEHUs, OKHUCIEHHEe TromojoroB Oenzona. IlpeacraBnenue 00
OPUEHTHUPYIOLIEM JIeHCTBUY 3aMeCTUTENEN B OEH30JbHOM KOJIBIIE Ha MIPUMEPE ATKMIBHBIX
paaukanoB, KapOOKCHJIbHOM, THUJIPOKCWIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB
rajoreHoB. OCOOEHHOCTH XHMMHUYECKHX CBOWCTB ctupona. Iloaummepusanust cruposna.
CriocoObl MOTy4eHrs ¥ IPUMEHEHHE apOMaTHUECKUX YTIIEBOIOPOJIOB.

[Tpuponnsiit ra3. IlomytHeie HedTaHble ra3sl. HedTh M e€ mnpoucxoxiaeHue.
Kamennsiii yroiar u mpoaykTel ero mnepepabotku. CrocoObl mepepaboTku HedTu:
NEPEroHKa, KPEKUHT (TEPMUYECKH, KaTaTuTUYeCcKui ), pudopMHHT, TUpoin3. [IpoayKThl
nepepadoTku He(hTH, UX TPUMEHEHNE B IPOMBILIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBsI3b MEXKAY Pa3IMYHBIMU KJIACCAMU YTIIEBOJAOPO/IOB.

ONEKTPOHHOE  CTPOEHUE  TaJOrEHIPOU3BOJHBIX  YIJIEBOAOPOJOB. Peakuuu
3aMellleHus rajoreHa Ha TUAPOKCOrPYIIy, HUTPOTPYIIY, IMAHOTPYIIY, aMUHOTPYIIY.
JleiicTBuEe Ha TraJOr€HIPOM3BOJHBIE BOJHOTO M CIHMPTOBOIO pacTBOpa UIENIOYH.



B3auMopeiicTBue = IWrajoreHajJkaHoB C MarHueM W IuHKOM. [loHsatne o
METaJUI00OPTaHUYECKUX COCTMHEHUSIX. Hcnons3oBanue raJIOT€HITPOU3BOIHBIX
YIJIE€BOIOPOJOB B OBITY, TEXHUKE U MPU CUHTE3€ OPraHNYECKUX BEILIECTB.

DKCIIEpUMEHTAIIbHBIE METO/bl M3YUYEHHUs BEIIECTB M MX MPEBPALCHUN: U3yUYECHHE
(¢u3NYEeCKUX CBOWCTB YIJIEBOAOPOJIOB (PacTBOPUMOCTB), KAuE€CTBEHHBIX pPEAKIUHN
YTIEBOJOPOJOB PA3IMYHBIX KiIaccoB (oOeciBeuMBaHHE OpOMHONM WM HOAHOW BOJIBI,
pacTBopa IepMaHraHara Kajus, B3aUMOJIEHCTBUE alleTHJIEHA C aMMHUAYHBIM PacTBOPOM
okcuga cepedpa(l)), kauecTBeHHOE OOHAPYKEHHE YIiepoa U BOJAOPOAa B OPraHUUECKHUX
BEILIECTBAX, ITOJIyYECHUE ITUICHA U U3YYECHHE €T0 CBOMCTB, O3HAKOMIICHHE C KOJUIEKIUAMU
«HedTb» 1 «Yromp», ¢ o0pa3namMu IiacTMacc, KaydykoB U PE3WHBI, MOJCIUPOBAHUE
MOJIEKYJI YIJIEBOJIOPOIOB U FaJIOTEHIIPOU3BOHBIX YIJIEBOIOPOIOB.

Kuciaopoacoaep:xauue opranHn4ecKue coeJMHEeHUsI.

[IpenenpHble OHOATOMHBIE CIUPTHI. CTpOeHUE MOJIEKYJ (Ha MpUMEpPE METaHOJa U
aTaHojia). l'omonmoruueckuid psan, obOmas ¢dopMmyna, H30MEpUs, HOMEHKJIATypa U
knaccupukanus. Ddusmdeckue CBOIICTBA NpeNeIbHBIX  OJHOATOMHBIX  CIHPTOB.
BonoponHbie CBSI3U MEXAY MOJIEKYJIaMH CIHUPTOB. XUMUYECKHE CBOWCTBA: pEaKIUU
3aMeIlleHus, JerujapaTalii, OKHCIICHUS, B3aUMOJCHCTBHE C OpPraHUYECKUMHU U
HEOpPraHWUYeCKUMHU KucioTamu. KadyecTBeHHass peakuusi Ha OJHOATOMHBIE CIHUPTBHIL.
JleificTBue 3TaHONa M METAaHONA HAa OpraHu3M uenoBeka. CrnocoObl MOJMy4YyeHUs u
MPUMEHEHHUE OJHOATOMHBIX CIIUPTOB.

[Ipocteie >dupsl, HOMeHKIaTypa U wu3zoMepus. OcoOEHHOCTH (PU3MUECKUX U
XUMUYECKUX CBOMCTB.

MHoroaToMHbI€ CIUPTHI — THUIICHIJIMKOIb U MHLEpUuH. PU3nuecKre U XUMUYECKUe
CBOICTBA: PEAKIIMHU 3aMELIEHUS, B3aUMOJECICTBUE C OPraHUYECKUMH U HEOPraHUYECKUMU
KHUCJIOTaMM, KayeCTBEHHas peaklMs Ha MHOroaroMHble cnupthbl. [lpencraBinenue o
MEXaHU3Me pPeaKIuil HykJIeopuIbHOrO 3aMenieHus. J[elicTBue Ha OpraHu3M 4YelOoBEKa.
CriocoObl MoTy4eHHs] ¥ MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enoin. CTpoeHHe MOJIEKYIIbI, B3AUMHOE BIMSIHUE THJIPOKCOTPYIIIBI U OEH30JIbHOTO
anpa. ®duznueckue cpoirctBa (eHona. OCOOEHHOCTM XMMHUYECKHX CBONCTB (heHoua.
KauectBennbie peaknuu Ha QeHon. Tokcuunocth ¢eHona. CrocoObl MOMy4deHUS U
npuMmeHenue penona. denondopmanbaeruanas cMoia.

KapOoHunpHble COEIMHEHHS — aNbJETHJbl U KETOHBL. JJIEKTPOHHOE CTPOEHHE
KapOOHUJIbHOM Ipynibl. 'oMooruyeckue psijibl albAeru0B U KETOHOB, 0011as popMyiia,
“30MepUsl U HOMEHKIaTypa. @u3nyeckue CBOMCTBA AJIbJETHIOB U KETOHOB. XHUMUYECKHE
CBOICTBa aJbJETUIOB U KETOHOB: PEAKIMUHU INpUcoeauHeHUs. OKHUCIIEHHE allbJErHJIOB,
KayeCTBEHHbIE peaKIMK Ha abaeruibl. CnocoObl MOTy4YeHUs] U TPUMEHEHHE allbJIeTHI0B
Y KETOHOB.

OnHOOCHOBHBIE TIpeneNbHble KapOOHOBbIE KUCIOTBL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJl KapOOHOBBIX KuCHOT. M3omepuss m HomeHknarypa. dusmueckue CBOWCTBa
OJIHOOCHOBHBIX TpEJENbHBIX KapOOHOBBIX KHUCIOT. BoJOponHble CBS3M MEXIY
MOJIEKYJIaMH KapOOHOBBIX KHCJIOT. XWUMHYECKHE CBOWMCTBA: KHUCJIOTHBIE CBOMCTBA,
peakuus 3TepudUKaInm, peakiK C y4acTUEM YTIIEBOAOPOIHOT0 paaukana. OcoOeHHOCTH
CBOMCTB MYpaBbMHON KHCIOTHI. [loHATHE O NPOU3BOIHBIX KAPOOHOBHIX KHCIOT —



CIOXKHBIX 3¢upax. MuorooOpasue KapOOHOBbIX KHCIOT. (OCOOEHHOCTHM CBOWCTB
HENpeAeNbHbIX M apOMaTHYEeCKMX KapOOHOBBIX KHCJIOT, JAUKApOOHOBBIX KHUCIIOT,
TUIPOKCUKAPOOHOBBIX  KHCHOT. IlpencraBurenu  BbICHIMX — KapOOHOBBIX — KHUCIOT:
CTeapUHOBasl, MAJIbMUTUHOBAS, OJICUHOBAS, IUHOIE6AS, TUHOAEH08as KUCIOThI. Crloco0BI
NOJIyYEHHUS U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['omonmormueckuil psng, oOmas ¢opMmyna, H3oMepus MU
HOMeHKJIarypa. OU3ndyeckne 1 XMMUYECKHE CBOWCTBA: THAPOJIA3 B KUCIOW U LIEIOYHON
cpeze.

Kupsl. Ctpoenue, Gpu3nUecKre 1 XUMUUYECKUE CBOMCTBA JKUPOB: THAPOJIA3 B KUCION
U 1en04Hol cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPKAIUX OCTATKH HENMPEAEIbHbBIX
AKUPHBIX KUCIIOT. JKUpBI B IPUPOJE.

MBpbU14 KaK CONM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHE.

OO6mias xapaktepucTuka yrieBoaoB. Kmaccudukamnus yrieBonoB (MOHO-, IU- U
noiaucaxapuisl).  MoHocaxapuabl:  IJIOKO3a, (pPyKTO3a, rajakro3a, pubo3a,
ne30kcupnoo3a. Puznueckue CBOWCTBA W HaxoxaeHHe B mnpupone. DoTOCHHTES.
XVMHYECKHE CBOMCTBA INIFOKO3BI: PEAKIUH C YH4aCTHEM CIIUPTOBBIX U aJIbJAETUAHON TPYIIIL,
CIUPTOBOE M MOJIOYHOKHUCHOE OpoxeHue. [IpuMeHeHue TIIOKO3bl, €€ 3HAYeHUE B
KU3HENEATENbHOCTH oOpraHusMa. Jlucaxapuuapl: caxapo3a, MajbTo3a M JIAKTO3a.
BoccranasnuBaronme 1 HEBOCCTAHABIMBAIOIINE AUcaxapuibl. ['UIpoau3 nucaxapuios.
Haxoxnaenne B mnpupone M mnpumeHeHue. Ilonmcaxapuipl: Kpaxmal, TJIMKOT€H U
nemnono3a. CTpoeHrne MakpoMoJIeKyJl KpaxMalia, IIIMKOTeHa U LeJuTiono3bl. dusndeckue
CBOMCTBa KpaxMajga M ILEJUII0J03bl. XUMHUYECKHME CBOWCTBA Kpaxmaja: THIpOJIu3,
KayeCTBEHHasl peaklusi € HOoJ0M. XHMHUYECKHE CBOMICTBA LEJUIIOJIO3bl: THUIPOIM3,
noiay4deHue 3¢pupoB nemnono3bl. IloHATHE 00 HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aleTaTHBIN MIENK).

OKCHEpUMEHTAJIbHbIE METOJAbl M3YyYEHHs BELIECTB M MX IPEBPALLECHUN:
PacTBOPUMOCTh Ppa3IMYHBIX CIHMPTOB B BOJE, B3aUMOJAEWCTBHE A3TaHOJA C HATPHEM,
OKHMCJIEHHE J3TUJIOBOIO CHUPTa B aJbAETWJ Ha pacKaJE€HHOM MEIHOW IPOBOJIOKE,
OKHUCJICHHE JTWJIOBOrO0 CHHpPTAa JUXPOMATOM Kajius (BO3MOXHO MCIIOJIb30BaHUE
BUJICOMATEPUANIOB), KAauyeCTBEHHBbIE pEaKkUMM Ha anbpaeruasl (C  THIPOKCHIOM
muammuHcepeOpa(l) u ruapoxcugom meau(ll)), peakuust raunepuHa ¢ THIPOKCHAOM
meu(ll), xumuueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCTIOThI, B3AUMOJIEUCTBUE PACTBOPA
moko3el ¢ ruapokcuaom menu(ll), BzammonelicTBue Kpaxmana C HOJOM, PEIICHHE
HKCIEPUMEHTANBHBIX 3a7a4y 1o TemMaMm «CrupTbl U QeHonb», «KapOoHOBBIE KHCIOTHI.
Crnoxublie 3pupb».

A3oTcoaepikamye OpraHnyecKue coeJHHEeHMs.

AMUHBI — OpraHMYECKHME TPOU3BOAHBIE amMMmHaka. Kiaccudukamuss aMHUHOB:
anudaTryeckre U apoMaTUYecKue; NMEpBUYHbIE, BTOPUYHbIE M TpeTuyHble. CTpoeHue
MoOJIeKys, oOmas ¢opmyia, H30MEpHs, HOMEHKJIAaTypa W (U3HYECKUE CBOMCTBA.
XUMHUYECKOE CBOMCTBA al(PaTUUECKUX aMHMHOB: OCHOBHBIE CBOMCTBA, alKMJIMPOBAHHE,
B3aMMO/ICHCTBUE IEPBUYHBIX AMUHOB C a30TUCTON KUCIO0TON. CONM aIKuIaMMOHHMSL.

AHUJIMH — TIpeACTaBUTENb aAMHHOB apomaTtuueckoro psaa. CTpoeHue aHUJIMHA.
B3anMHoe BiusiHME TPYINI aTOMOB B MoJieKyne aHuianHa. OCOOCHHOCTH XHMHYECKHX



cBoicTB aHMiauHa. KadecTBeHHble peakuuu Ha aHWIMH. CrnocoObl MNOJy4YeHUs] U
npuMeHeHue anudarnyeckux aMuHoB. [lomyueHue anunrHa u3 HUITpoOeH301a.

AmuHokucnotel. Homenknatypa u wuzomepus. OthenbHble NPEACTaBUTENN O-
AMUHOKHCJIOT: TJMUMWH, aJaHWH. PU3NYECKHE CBOMCTBA aAMUHOKHCIOT. XUMHUYECKUE
CBOICTBA aMHUHOKHUCJIOT Kak aM(OTEpHBIX OpPraHMYECKUX COECOUHEHUH, peaKius
NOJUKOHJIEHCAllUK, 00pa3oBaHHE MENTUAHOM CBA3M. buojormyeckoe 3HayeHHE
aMUHOKHUCJIOT. CUHTE3 U THJIPOJIU3 MENTUIOB.

benku kak npupoansie noauMepsl. [lepBudnHas, BTOpU4HAs U TPETUYHASI CTPYKTYypa
0enkoB. XMMHYECKHE CBOMCTBA OEIIKOB: THIPOJIN3, ICHATYPALINS, KAUECTBEHHBIE PEAKIIUU
Ha OeNKH.

OKCHEepUMEHTaJIbHbIE METO/IbI U3YUEHHS BEIIECTB U X MPEBPALIEHUI: paCTBOPEHUE
OenkoB B BOJE, JAeHATypauus OEIKOB IPU HATrPEBAHWH, I[BETHBIE pEakIUM Ha OeKu,
pelIeHHEe SKCIEPUMEHTANbHBIX 3a7ad M0 TemMaM «A30TCojAepXkallhue OpraHudeckue
coeMHeHus» U «Pacro3HaBaHne OpraHuYeCKUX COEAMHEHUI.

BbicokomoieKyJIIpHbIE COeIUHEHHS.

OCHOBHBIE MOHATUS XHUMHU BBICOKOMOJIEKYJISIPHBIX COEJUHEHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BE€HO, CTETIEHb MOJUMEPHU3ALIUH, CPEIHAS MOJIEKYJIsIpHAs Macca.
OCHOBHBIE METOJBI CHUHTE3a BBICOKOMOJIEKYJISIPDHBIX COECIMHEHUN — IMOJIMMEpPU3ALUsI U
MOJIMKOHICHCALIHSL.

[Tonnmepnsle  matepuansl.  IlmactMacchl  (DOMMATWIEH,  MOJMIPONMWIIEH,
MOJIMBUHUIIXJIOPHU], MOJIUCTUPOI, MOJINMETUIIMETAKPHUIIAT, MOJINKapOOHATHI,
noJaudTWICHTepedTanaT). Y TUiIn3aus 1 nepepaboTka ImIacTuka.

DnacToMephl: HaTypaJibHBIM KaydyK, CHHTETHYECKHE Kaydyyku (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, U30MIPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHble (XJIONOK, IIEPCTh, WIENK), HMCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIlPOH U JIABCAH).

[TonuMepsl crnenManbHOrO Ha3HaueHus (TedyioH, KeBiap, 3JIEKTPONPOBOJASAIINE
HOJIMMEpPBI, OMOpa3iaraeMble MOJIUMEpHI).

OKclepuMEHTalbHbIE METOJIbl M3y4Y€HUsT BEUIECTB M HX MpeBpalIeHHI:
O3HaKOMJICHHE ¢ oOpa3lamMH MPHPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB, pellleHHuEe HKCIIEPUMEHTANIbHBIX 3a/1a4 1o TeMe «Pacrno3HaBaHue 1uiactMacc u
BOJIOKOHY.

Pacuérnble 3anaun.

Haxoxnenue MosiekynsspHOU (GOpMyYJIbl OPraHU4EeCKOTO COeIMHEHHS 110 MAaCCOBBIM
JIOJISIM  DJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXXJICHHE MOJIECKYJISPHON (opMyibl
OpraHMYeCcKOro COeJMHEHUs Mo Macce (00bEMY) MPOJIYKTOB CrOPaHUs, MO KOJIHUYECTBY
BeriecTBa (Macce, 00bEMY) MPOTYKTOB PEAKIIMU U/UITH UCXOIHBIX BEUIECTB, YCTAHOBJICHHE
CTPYKTYpPHOH (DOpPMYJIbl OPraHUYECKOTO BELIECTBA HA OCHOBE €r0 XMMHUYECKUX CBOMCTB
WIA CIIOCOOOB TONyYEHHs, ONpEAETCHHE JOJH BBIXOJA TMPOIYKTa PEAKIHH OT
TEOPETUYECKU BO3ZMOKHOTO.

MexmpeameTHbIe CBS3H.

Peanu3zanus MeXnpeIMeTHbIX CBsSI3€d NMpHU HM3yYEHUU OpraHuyeckod xumuu B 10
KJlacce OCYIIECTBIISIETCS dYepe3 HCIOJIb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX



MOHATHM, TaK W MOHSATHH, MPUHATHIX B OTACIBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOTO
[AKJIA.

OO0mme ecTecCTBEeHHO-HAY4YHBIC IIOHSTHUS: SIBJICHWE, HAy4YHBIH (akT, TUIOTE3a,
TEOpHs, 3aKOH, aHAJIN3, CHHTE3, KJIacCU(UKAIIHS, HAOJII0ICHHEe, H3MEPCHHE, SIKCIICPHUMEHT,
MOJIeJTh, MOJICITHPOBAHUE.

®dwusuka: MaTepHsi, aTOM, JICKTPOH, MPOTOH, HEUTPOH, MOJICKYJIa, YSHEPTeTHUCCKHI
YpOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE BEIIECTBA, (U3HUYECKUC
BEJIMYMHBI, €IMHUIIBI K3MEPEHHSI, CKOPOCTh, YHEPTHs, Macca.

buonorusi:  kierka, opraHu3M, JKocucTtema, Ouocdepa, wMeTadbOIU3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIAH M TreTepOoTpPOMHBI THI TUTaHUSA, OpOKEHUE,
dboTocuHTE3, ABIXaHUE, OCIKH, YTIIEBOIBI, KUPHI, HYKIIEHHOBBIC KUCIOTHI, (PEPMEHTHI.

['eorpadus: mone3Hbie HCKOMaeMbIC, TOILUIHBO.

TexHOMOTHA: THUIIEBBIC MPOAYKTH, OCHOBBI PAIlMOHAJIBLHOTO THTAHWS, MOIOIINE
CpEelICTBA, MATCPHAJIbI U3 HCKYCCTBCHHBIX M CHHTETHYCCKUX BOJOKOH.

11 KIJACC
OBHIASA N HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMMH.

Atom. CocTtaB aTOMHBIX snep. Xumudeckuidl snemeHT. M3otombsl. CrpoeHue
AIIEKTPOHHBIX O00O0JIOYEK AaTOMOB, KBAHTOBBIE YHCJA. ODHEPreTHUECKHE YPOBHU U
TOTypOBHH. ATOMHBIE opOuTay. Kitaccupukanus XuMHUYECKUX dJIeMeHTOB (S-, p-, d-, f-
aneMeHThl). PacmpeneneHne 53JIEKTPOHOB MO AaTOMHBIM OpOUTANSIM. JIEKTPOHHBIC
KOH(QUTYpallud aTOMOB JJIEMEHTOB TMEPBOrO—YETBEPTOrO MEPHUOJOB B OCHOBHOM U
BO30YKIEHHOM COCTOSIHUH, DIIEKTPOHHBIE KOH(UTrypanuu MOHOB.
DJIEKTPOOTPUIIATEIBHOCTb.

[lepnonnueckuii 3akoH u Ilepuonnueckas cucreMa XUMHUYECKHUX dyeMeHTOoB JI.1.
MenpeneeBa. CBsA3b NEPUOAUYECKOr0 3aKoHA M Ilepnoanueckoil CHCTEMbl XMMHUYECKHX
AJIEMEHTOB C COBPEMEHHOW TEOpHUEH CTPOECHUS ATOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB 110
rpyIIaM U nepuojaM. 3HaueHue nepuoanyeckoro 3akona /[.M. Menneneesa.

XuMmu4ueckass CBA3b. BuAbl XMMHYECKOM CBSA3M: KOBAJICHTHas, HOHHAas,
MeTainyeckas. Mexann3mbl 00pa3oBaHUsl KOBAJIEHTHOW CBA3U: OOMEHHBIN U JOHOPHO-
aKLENTOPHBIN. DHEprus u JuinHa cBs3u. I1osspHOCT, HAalIpaBIEHHOCTh U HACKHIIAEMOCTh
KOBAJIEHTHOW cCBsA3u. Kparaele cBsA3u. BonpopomHas cBA3b.  MexXMOIEKyIsIpHbIE
B3aMMOJICUCTBUSL.

BasleHTHOCTh M BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHHUEM (Ha IPUMEPE COETUHEHU I 31IEMEHTOB BTOPOTO
nepuo/a).

[IpencraBnenue O KOMIUIEKCHBIX coequHeHusX. CocTaB KOMIUIEKCHOTO HOHa:
KOMIUIEKCOOOpa3oBaTellb, JUTaH/bl. 3HAUCHHE KOMIUIEKCHBIX coenuHeHui. [lonsrtue o
KOOPAMHALIMOHHON XUMHH.



BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOT'O CTPOEHMS. TUIIBI KPUCTAJUIMUYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[lonsatne o pucnepcHsix cucteMax. HctuHHble pactBopbl. [IpencraBienne o
KOJUTOMAHBIX pacTBopax. CrocoObl BBIpa)KEHUS KOHIIEHTpAIlMM PACcTBOPOB: MaccoBas
JIOJISI BEIIECTBA B PACTBOPE, MOJIIpHAs KOHIIEHTpalus. HachlleHHbie 1 HEHACHIIICHHBIE
pacTBOpPBL, paCTBOPUMOCTh. Kpucraminoruaparsl.

Knaccudukanuss u HOMEHKIATypa HEOPraHUYECKUX BEHIECTB. TpHUBUATIBHBIC
Ha3BaHUA OTAEJbHBIX IPEACTABUTEIEH HEOPTaHUUECKUX BEIIECTB.

Knaccugukanus XuMU4YeCcKuX peakiiii B HEOPraHnYeCKOM U OpraHnyecKoil XUMUHU.
3aKOH COXpPAHEHHUsI MAacChl BEIIECTB; 3aKOH COXPAaHEHHUS U NPEBPAIICHUS YHEPTUU IpU
XUMUYECKUX peakiusax. TernoBbie 3Qp(HEeKThl XUMUYECKUX peakiuil. TepMoxuMmuueckue
YpaBHEHUS.

CKOpOCTh XUMHUYECKOM peakiuu, €€ 3aBUCUMOCTb OT pPa3IuYHBIX (PaKTOpPOB.
['oMoOreHHbI€ U reTeporeHHble peakiuu. Karanus u kaTaau3aTopsl.

OOGpatumble ¥ HeoOpaTUMBIE pEaKIMU. XHUMHYECKOoe paBHoBecue. Koncranta
XUMUYECKOrO0 paBHOBecUsl. DaKTOphl, BIHSIOLUIME HA I[OJOKEHUE XUMHYECKOrO
paBHOBECHs: TeMIIepaTypa, MaBJICHWE U KOHIICHTPAIIMU BEIIECTB, YYACTBYIOUIUX B
peakuuu. [Tpunuun Jle [larense.

Onektponutndeckas aucconuanus. CuiabHble U clia0ble NIeKTPONauThl. CTeneHb
aucconuanuu. Cpena BOAHBIX PAcTBOPOB: KHUCIOTHAsl, HEUTpalibHas, UIEJIOYHAS.
Bonoponusriit nokaszatens (PH) pactBopa. 'maponus coneil. Peakunu noHHoro oomeHa.

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakinuu. CTeneHb okuciaeHusa. OKUCIUTENb U
BOCCTaHOBUTENb. [Iporiecchl OKUCIEHUST U BOCCTAHOBIEHUA. BaxkHeHIITne OKUCTUTENN U
BOCCTAaHOBHUTENU. MeTO/ AJEKTPOHHOTO OanaHca. DJIEKTPOJIU3 PACTBOPOB U PACIIIaBOB
BEIIECTB.

DKCIEpUMEHTANIbHBIE METOIbl MU3YUYECHUS BEILIECTB U UX MPEBPAILICHUI: pa3I0KEeHHE
MEePOKCHUIA BOJAOPOAa B IPUCYTCTBUU KaTallU3aTOpa, MOACIIN KPUCTAUTMYECKUX PEIIETOK,
MpOBEJIEHNE peaklMii MOHHOrOo OOMEHa, OIpejiesieHue Cpeibl PacTBOPOB C TMOMOIIBIO
WHJUKATOPOB, W3yYEHHUE BIIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOM
pEeaKIMK U MOJ0KEHUE XUMUYECKOTO PABHOBECHSI.

Heopranuyeckast xumusi.

[Tonoxxenne HeMeTaiuioB B llepuoanyeckoit cucreme XUMUYECKUX 3aeMeHToB [[. 1.
MeneneeBa U1 0COOEHHOCTH CTpOEHHUsI MX aToMOB. DuU3nMYECKHe CBONCTBa HEMETAILIOB.
AJoTponUs HEMETAIIOB (Ha IpUMEpPE KUCTIOpoa, cepbl, hochopa u yrieposa).

Bonopon. [Tonyuenue, pusndeckne u XuMUYECKHUE CBOMCTBA: PEAKIIUU C METANIAMU
¥ HEMeTaJlyIaMH, BOCCTAHOBUTENbHbBIE CBOMCTBA. ['uapuabl. ToMmIMBHBIE SJIEMEHTHI.

['amorensl. Haxoxpenwe B mpupone, crnocoObl MOMydeHus, (U3NYEeCKue |
XUMUYECKHE CBOWCTBa. ['amoreHoBomoponbl. BakHeimme KUCIOPOaCOACpKaIINe
coenuHeHuss rajoreHoB. JlabopaTopHble ¥ TPOMBINIJICHHBIE CHOCOOBI IMOTYYCHUS
rajioreHoB. [[puMeHeHne rajoreHoB U UX COCTUHCHU.

Kucnopon, o3on. JlabopaTtopHble U TMPOMBIIUICHHBIE CHOCOOBI TMOJYyYEHUS
kuciopoja. Ou3nueckue ¥ XMMHUYECKHE CBOMCTBA M MPUMEHEHHE KUCIOpOJa W 030HA.
OKcupbl ¥ IEPOKCU/IBI.



Cepa. Haxoxxzienue B mpupojie, CrocoObl MoJydeHust, PU3ndecKue u XUMMHUUECKHe
cBorictBa. CepoBonopon, cynbduasl. Oxcun cepoi(1V), okcun cepri(VI). Cepuucras u
CEpHast KUCJIOTHI U UX coi. OCOOEHHOCTH CBOMCTB CEpHOU KHUCIIOTHL. [IpumMeHeHune cepbl
U €€ COEIMHEHNN.

A3zot. HaxoxaeHnue B mpUpojie, COCOObI MOTyYeHUs, PU3NUECKUE U XUMHUUECKUE
cBolicTBa. AMMHUAK, HUTpUAbL. OKCUIBI a30Ta. A30THCTasi U a30THASI KUCJIOTHI U UX COJIU.
Oco0OeHHOCTH CBOMCTB a30THOM KuCHOTHL. [IpuMeHeHMe a30Ta W €ro COEIUHEHUM.
A3OTHBIE YI0OpEHHUS.

®docdop. HaxoxaeHue B mpupoe, CrocoObl MoaydeHust, Gu3snueckKue 1 XUMUIECKHEe
cBorictBa. Dochunsl u dochun. Okcuapl dochopa, hochopHas kuciora u €€ Cou.
[Tpumenenue pocdopa u ero coenuHeHnnii. PocPopHeie yA00pEHHUS.

VYrnepol, HaXOXJeHUE B MPUPOJE. AJUIOTpOIHbIe MoauduKanuu. Ouzndyeckue u
XUMHUYECKHE CBOMCTBA MPOCTBIX BEUIECTB, OOpa3oBaHHBIX yriaepoaoM. Okcun
yraepona(ll), okcun yraepona(lV), yrombHas kucimota u €€ cold. AKTUBHPOBAaHHBIN
yronb, anacopbouus. @Dymnepensl, rpadeH, yriaepoaHsle HaHOTPYOku. I[IpuMeHeHue
MPOCTHIX BEIIECTB, 00pPa30BaHHBIX YIJIEPOJIOM, U €T0 COSAMHECHHIA.

Kpemuuii. HaxoxneHnue B mpupojge, crnocoObl MNOJIy4deHus, (QU3HYEeCKUe u
xumuueckne corictBa. Okcun kpemuusaA(lV), kpemHHEeBas KHUCIOTa, CHIJIMKATHI
[IpuMeHeHne KpeMHUA U €0 coeTnHEeHN. CTEKII0, €ro MOIy4eHNe, BUIBI CTEKIIA.

[Tonoxxenue MetamoB B Ilepuoanueckoil cucTeMe XHMHYECKHUX JIIEMEHTOB.
Oco0eHHOCTH CTPOCHHS IEKTPOHHBIX 000JI0YEK aTOMOB MeTajuioB. O01ue Gpuznueckue
cBoiicTBa MeTaiyioB. [I[puMenenne MeTaoB B ObITY U TexHHUKE. CIIaBbl METAJIIOB.

DNEKTPOXUMUYECKUM PANl HAMpsHKEHUM MeTamoB. OOmMe crmocoObl MOTydYeHHS
METAJJIOB: TUIPOMETAJUIYPrusi, MUPOMETAILTYprusi, 31aeKTpoMeramutyprusd. Ilonsatue o
KOppo3uu MeTaoB. CrocoObl 3aIIUThI OT KOPPO3UH.

O6mas  xapakrepuctuka MetawioB IA-rpynmel  [lepuonnyeckoit  cuctembl
XUMHUYECKUX 3JeMeHTOB. HaTpuil u kanuil: monydyenue, Qusmyeckue M XHUMUYECKUE
CBOICTBA, IPUMEHEHUE POCTHIX BEUIECTB U UX COETUHEHUM.

O6mas xapakrepuctuka wmetauioB |IA-rpynner  Ilepuoguueckoil  cuctemsl
XUMHYECKHUX DJIEMEHTOB. MarHuii U KanblUi: ToJlydeHue, PU3NYECKue U XUMUYECKUE
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U UX coeAMHEHHH. JKECTKOCTH BOABI U CLIOCOOBI
€€ yCTpaHEHHS.

ANIOMUHUN: TIONy4eHHe, (PU3MYecKMe M XHWMUYECKHE CBOMCTBA, NPUMEHEHHE
IPOCTOrO BEILIECTBA M €ro CoeaquHEHUUH. AM(DOTEepHbIE CBOMCTBA OKCHJA U THAPOKCH]IA
ATFOMUHMUS, TUAPOKCOKOMILIIEKCHI ATFOMUHHS.

O61mas xapakTepucTHKa MeTauioB no6ounbix noarpynn (b-rpynm) Iepuoanueckoii
CUCTEMBI XMMUYECKHUX JIEMEHTOB.

dusnyeckue M XUMHUYECKHE CBOWCTBA XpoMa M €ro coeauHeHuil. OKCHIbI U
ruapokeuasl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auxpomatsl, HX
OKHUCIHTENbHBIE cBOMCTBA. [loydeHre n mpuMeHeHne Xxpoma.

@u3NYeCKUE U XMMHYECKHE CBOMCTBA MapraHiia U €ro coeAuHeHuu. BaxxkHenmue
coenunenus Mmapranua(ll), mapranua(lV), mapranna(V1) u mapranua(VIl). [lepmanranar
KaJusl, €ro OKMCINUTEIbHbIE CBOMCTBA.



dusznueckue M XMMHUYECKHE CBOMCTBA XKeje3a U ero coeauHeHuil. OKCHnpl,
ruapokcuabl U conu xene3a(ll) u sxeneza(lll). ITonydenne n nmpuMeHeHne kKene3a U ero
CILJIABOB.

du3nuecKue M XUMHUYECKHE CBOWCTBA MeIM W €€ coenuHeHuil. llomyueHue u
MIPUMEHEHNUE MEIU U €€ COCTMHEHU.

[Muuk: monyyeHue, GpuU3MUECKUe U XUMUYECKHUE CBOMCTBA. AM(pOTEpHbIE CBOWCTBA
OKCHJAa U THAPOKCUJA LHUHKA, TUAPOKCOKOMIUIEKCHI IIMHKA. [[puMeHeHne nmuHKa U ero
COEJIMHEHUHN.

DKCIEpUMEHTANIbHBIE METO/bl M3yUYEHHUS BEIIECTB M MX IMPEBpAICHUN: U3yUCHHE
00pa310B HEMETAIIJIOB, TOpeHue cephl, hocdopa, xkene3a, MarHusi B KUCIOPOJE, U3yUeHUE
KOJUIEKIMU «MeTaiel U CIIaBbl», B3aUMOACHCTBUE WICIIOYHBIX U MIEJTOYHO3EMEIIbHBIX
METAJJIOB C BOJAOM (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAJIOB), B3aMMOJCHCTBUE
IAHKAa M JKeJle3a C pPacTBOpaMHM KHCIOT M IIEJIOYEH, KAa4YEeCTBCHHBIC pPEAKIMU Ha
HEOPraHUYeCKUE aHWOHBI, KaTHOH BOJIOPOJIa M KAaTUOHBI METaJUIOB, B3aUMOJEHCTBUE
TUIPOKCHIOB QIIOMHHUA M [HMHKA C PAacTBOpAMH KHCIOT M IIEJOYEH, PEUICHHE
AKCIIEPUMEHTANIBHBIX 3a/1a4 1o TeMaM «l'amorensn», «Cepa u e€ coeAuHeHus», «A30T U
dbochop u ux coeauHeHUs», «MeTamibl TIABHBIX MOATPYNI», «MeTamibl MOOOYHBIX
MOATPYIID.

XuMuA 4 )KU3Hb.

Ponp xumum B oOecriedeHHHM YCTOWYMBOTO pa3BUTHs dyenoBeuyecTBa. [loHsiTHe O
HAay4YHbIX METOJIaX MO3HAHUSA M METOJOJOTMM HAy4YHOro uccieaoBanus. HaydHble
NPUHIMIBl  OpPTaHU3allMi  XUMHYECKOTO0 TPOU3BOJCTBA. [IpoMBINIIeHHBIE CHOCOObBI
MOJIYYEHUS BaKHEUIIINX BEIIECTB (Ha MPUMEpe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIIOTHI,
MeTaHoJa). [IpombIluIeHHBIE CMTOCOOBI MOMYYEHUS! METAJIOB M CIUIABOB. XHUMHUYECKOE
3arps3HEHUE OKpYXKalolleh cpeibl W ero mocieAcTBUsA. Ponp Xxumuu B oOecriedeHuu
HHEPreTUIECKON O€30MacHOCTH.

Xumus v 310poBbe uenoBeka. JlekapcTBeHHble cpencta. [IpaBuia ucnonab30BaHus
JIEKapCTBEHHBIX MpenapaToB. Pojib XUMHUM B pa3BUTUH MEAUIIVHBL.

XWMHSl TIUIIWA: OCHOBHBIC KOMIIOHEHTHI, MHIIEBbIE A00aBku. Ponp xumum B
oOecrie4yeHnH MUIIEeBOH OE30MacHOCTH.

Kocmernueckue wu mnapgromepHbsie cpeictBa. bertoBas xumwus. IlpaBuna
0€301MacHOT0 UCTIOIBL30BAHMS PENAPATOB OBITOBOM XUMHUU B TTOBCEHEBHOMN KU3HHU.

XuUMHS B CTPOUTENIHCTBE: BAXKHEHIIINE CTPOUTEIbHBIE MaTEpHabl (IIEMEHT, OETOH).

XuMHS B cebCKOM X03stiicTBe. OpraHndecKkre 1 MUHEpaIbHbIE yI00peHusl.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KepaMHuKa.
Marepuainsl 17151 3eKTpoHUKH. HanoTexHOMOTHM.

PacuétHrle 3amaumn.

Pacuérel: Maccel BemiecTBa WM 00BEMA Tra3oB IO HU3BECTHOMY KOJIHMYECTBY
BEILIECTBA, Macce WIM O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMHM BEIIECTB, MACCHI
(oOBEMa, KoMMUeCTBa BEIIECTBA) MPOAYKTOB PEAKIUHU, €CIW OJIHO M3 BEIIECTB HMEET
npuMecH, mMacchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIU OIHO W3
BEIIECTB JAHO B BHJE pPacTBOpa C OIPEACIEHHOW MaCcCOBOW JI0JIEM pPAacTBOPEHHOTO



BELIECTBA, MACCOBOM JOJM M MOJISIDHOM KOHIICHTpAllMM BELIECTBAa B PacTBOpE, IOJIU
BBIXOZa IPOIYKTA PEAKLIUN OT TEOPETUUECKH BO3MOKHOTO.

MexnpeameTHbIe CBS3H.

Peanuzanus MexnpeIMeTHbIX CBsi3el NMPU HM3YYEHHH OOIIEeH M HEeOpraHUYecKoil
xumuM B 11 Kiacce OCyIIECTBIISIETCSI YEpe3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHATHUH, TaK W NOHATUMN, NPUHATHIX B OTIENBHBIX NPEAMETAX €CTECTBEHHO-
HAy4YHOTO IHKJIA.

OOuue ecTecTBEHHO-Hay4YHbIE IIOHATHUS: SBJICHHE, HAay4HbI QakT, rumnoresa,
TEOpHUs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccu(ukanus, MNEpUOJAUYHOCTb, HAONIIOJCHHE,
M3MEpEHNE, SKCIIEPUMEHT, MOJIEIIb, MOJEIIMPOBAHUE.

®dusuka: MaTepus, MUKPOMUP, MAKPOMHUP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIBI, PaJUOAKTUBHOCTb, MOJIEKYJIA, HYHEPreTUYECKUI YpPOBEHB, BEIIECTBO, TEIIO,
00bEM, arperaTHOE COCTOSIHHE BEIIECTBA, HUACANBHBIM Ta3, (PU3MUECKUE BEITUYMHBI,
€IMHUILIBI U3MEPEHMS, CKOPOCTh, SHEPTHsl, Macca.

buonorus: knerka, opraHusM, 3KocHcTeMa, Ouocdepa, MeTaboOIU3M, MaKpo- U
MHUKPOJIEMEHTHI, OEJIKH, JKUPBI, YTIIEBO/Ibl, HYKJIEMHOBBIE KUCIIOTHI, )EPMEHTHI, TOPMOHBI,
KpPYrOBOPOT BEIIECTB U MMOTOK 3HEPTHH B SKOCUCTEMAX.

['eorpadust: MuHepanabl, TOpHBIE MOPOJBI, MOJE3HBIE HCKOMAEMble, TOIUIMBO,
PECYPCBHI.

TexHonorus: XMMHUYECKass IPOMBINUIEHHOCTb, METAJUIYPIUs, CTPOUTEIIbHBIE
MaTepualbl, CEIbCKOXO3SIMICTBEHHOE MPOU3BOJACTBO, IHILEBAsI MPOMBIIUICHHOCTD,
dapMarieBTHUECKass MPOMBILIUIEHHOCTb, MPOM3BOJCTBO KOCMETHMUYECKUX IPEraparTos,
IPOU3BOJICTBO  KOHCTPYKIIMOHHBIX ~MAaTE€pUAlOB, 3JEKTPOHHAs MPOMBINIIEHHOCTb,
HAaHOTEXHOJIOTHH.

IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUU
HA YI'ITYBJIEHHOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

B cooTBeTcTBHY C CUCTEMHO-/IEATELHOCTHBIM MOAXO0/I0M B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOEHUS IpenMeTa «XHUMHUs» Ha YPOBHE CpelHero oouiero oOpa3oBaHUs
BbIJICJIEHBl CIIEYIOIIHME COCTABJISIONIME: OCO3HaHWE OOY4YalOIIMMHUCS POCCUICKOM
IPaXIaHCKOW HWIAEHTHUYHOCTH; TOTOBHOCTb K CaMOpPa3BUTHIO, CAaMOCTOSITEIBHOCTH U
CaMOOIIpPE/ICNICHUIO; HaJU4Yhe MOTHUBALlMU K OOYYEHHUIO; TOTOBHOCTh M CIIOCOOHOCTH
00y4JarIuXcsi PYKOBOJCTBOBATHCS MPHUHATHIMU B OOLIECTBE MpPaBMWJIAMH M HOpMaMu
NOBEJICHUS; HAJTMYME TIPABOCO3HAHMUSA, IKOJIOTHYECKON KYJIbTYPhI; CIIOCOOHOCTh CTaBUTh
LEJH U CTPOUTH KUZHEHHBIE IJIaHBI.

JluyHOCTHBIE  pe3yJlbTaTbl  OCBOEHUS  IpeaMeTa  «XHUMHS»  OTPAKAIOT
c(OpMHUPOBAaHHOCTh  OMbITA  [O3HABATEIbHOM M  MPAKTUYECKOW  AESITeNIbHOCTH
00y4aronmxcs B Mpoliecce peanu3anuu 00pa3oBaTeIbHON AEATETbHOCTH.

JIM4HOCTHBIE  pe3ydbTaTbl ~ OCBOGHHMS  MpeaMeTa  «XHUMHUS»  OTPa)KaroT
c(OpMHUPOBAHHOCTh  OTbBITA  TO3HABATEIILBHOW W  MPAKTUYECKOW  JEATEIHHOCTU



00ydJaromuxcs B MPOIIecce peaanu3aini 00pa3oBaTeIbLHON NeITEIHPHOCTH, B TOM YHCIE B
YacTu:

1) rpa:k1aHCKOro BOCIIUTAHUS

OCO3HAHHUS 00YYaIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBaKEHHUS K
3aKOHY U MPABOIMOPSIKY;

MPEJICTABICHUS O COLMAIBHBIX HOpPMax W MPaBWJIAX MEXIUYHOCTHBIX OTHOIICHHUH B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOU JIEITSIPHOCTH MPH CO3/IaHUH YICOHBIX ITPOCKTOB,
pelIeHUN YUYeOHBIX U MO3HABATENbHBIX 3a/1a4, BHITOJIHEHUH XUMUUECKUX SKCIIEPUMEHTOB;
CIOCOOHOCTH TOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI IPYTUX
MIpU aHAJIN3€ Pa3IUYHBIX BUJIOB YUYCOHOU NEATEIbHOCTH;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHONICHUSI K HMCTOPUYECKOMY W HAyYHOMY HACIEIUI0 OTEUECTBEHHOM
XUMHUH;

YBaXXEHHUS K MPOIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTUUYECKOTO MPHIOKEHUS
XUMHUH, OCO3HAHUS TOTO, YTO JAHHBIC HAYKH €CTh Pe3yJbTaT JUIMTEIBHBIX HAOIOACHUH,
KPOTIOTJIUBBIX AKCTIEPUMEHTAIBHBIX MTOMCKOB, MIOCTOSTHHOTO TPY/1a YYEHBIX U TPAKTUKOB,;
MHTEpeca W T[03HABATEIbHBIX MOTHMBOB B TMIOJYYECHHUHM M TIOCICAYIOIIEM aHAJIU3e
uH(popMaIuK 0 IEPEAOBBIX JOCTHKEHHUSIX COBPEMEHHOM OT€UECTBEHHOM XUMMUH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOTO CO3HAHUSI, STUYECKOTO MOBEICHUS;

CITIOCOOHOCTH OIICHWBAaTh CHUTYallMH, CBS3aHHBIE C XHMHUYECKUMHU SIBJICHHSAMH, U
MIPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUEHTUPYSACH HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE MOBEJICHHME W TOCTYNKU CBOUX TOBApHUIICH C MO3UIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUSI OCIEACTBUM MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHMMAaHMs IIEHHOCTEH 370pOBOr0 M 0Oe3omacHoro ofpasza KU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY M IICUXHUUYECKOMY 3I0POBBIO;
cOOITIOICHHST TIpaBUJI 0E30MMacHOr0 OOpaIleHUs C BEIIECTBAMH B OBITY, ITOBCEIHEBHOM
JKU3HH, B TPYJOBOU ESITEIHHOCTH;

MOHMMAHMs I[IEHHOCTH TPAaBWJI WHIWBHUIYAIBHOTO W KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYaIIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOCH;

OCO3HAHMSI TIOCTEACTBUI W HEMPHUATHS BPEAHBIX NMPHUBBIYEK (YHNOTPEOJICHUS alKOroJs,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIIUTAHUA:

KOMMYHHKATUBHON KOMIIETCHTHOCTH B Yy4e€OHO-HCCIIEIOBATENBCKON IEeATEeIbHOCTH,
00111eCTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUAAX IEATCIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B pELICHUHM MPAKTHUUYECKUX 3aJad COLUAIbHOU
HaIpaBJIEHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY HM3y4YeHHUI0 Tpodeccuii pa3IMyHOTO pojia, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUS MPEIMETHBIX 3HAHUN 110 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyZAa U pe3ysibTaTaM TPYAOBOU 1€ITeIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUIYaJIbHOW TPaeKTOPUU OOpa3oBaHMS,
Oynymei mnpodeccud W peaau3aliid COOCTBEHHBIX KU3HCHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX UHTEPECOB, CHOCOOHOCTEN K XUMUU, UHTEPECOB U MOTPEOHOCTEN 00IIeCTBa;
6) 3K0J10rM4eCcKOro BOCIMTAHUSA:

HKOJIOTUYECKH 1[€71€CO00Pa3HOr0 OTHOLIECHHUS K MMPUPO/I€ KaK UCTOYHUKY CYIIECTBOBAHMS
’KU3HU Ha 3eMIIe,;

MMOHUMAaHUS TJI00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIIeM, BIUSHUS YIKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE TPUPOJTHOMN M COIIMATILHOU CPEJIbL;

OCO3HAHUS HEOOXOIMMOCTH UCTIOIB30BaHUS JOCTHXKEHUN XUMUH JJIS PELISHUS BOIIPOCOB
palMOHATBHOTO MPUPOIONIOTB30BaAHUSI;

aAKTUBHOTO HEMPUSTUSA JEUCTBUM, MPUHOCAIINX BPEJ OKPYXKAIOIIEH NpUpPOIHOUN cpene,
YMEHHUS MPOTHO3UPOBATH HeOIaronpusTHhIE AKOJIOTUYECKHUE MOCJIECTBUS
MPEAIPUHUMAEMBIX JEUCTBUNA U MPEAOTBPAIATh UX;

HaJIMYWsl PA3BUTOTO HDKOJOTUYECKOT'O MBIIUICHUS, JKOJIOTUYECKONM KYJIBTYpbI, OIbITa
JESATeTbHOCTH HKOJOTUYECKOW HAIPaBICHHOCTHU, YMEHHUS PYKOBOACTBOBATHCS HMH B
MMO3HABATEIPHOM, KOMMYHHUKATUBHON M COLIMAIBHOW MPAKTHKE, CIOCOOHOCTH U YMCHHS
AKTHUBHO MPOTHUBOCTOSATH UICOJIOTUN XeMOGPOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKu U
00I11eCTBEHHOM MPAKTUKH;

MOHUMAaHUS CHeNU(DUKA XUMHUM KaK HayKd, OCO3HaHWUs €€ poiu B (HOpPMUPOBAHUHU
palMoOHAIBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO IMpeACTaBiIeHUsS 00
OKPY’)KaIOIIEM MHpPE KaK O €JUHCTBE MPHUPOJbI U YEJIOBEKAa, B MO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHUHU MPoOIeM COXpaHEHUS TPUPOTHOTO PAaBHOBECHS;
yOSXKIEHHOCTU B 0COOOW 3HAYMMOCTH XWMHH JJIi COBPEMEHHOW IMBWIM3AIMU: B €€
I'YMaHUCTUYECKOW HAMPaBIEHHOCTH W BaXKHOM pONM B CO3JaHUM HOBOWM 0asbl
MaTepUaIbHON KYJIBTYpPbl, B PELIEHWU TI00ATBHBIX MPOOJEM YCTONYMBOTO Pa3BUTHUS
YeJI0BEYECTBa — CHIPhEBOM, YHEPTeTUUECKOM, TTUIIEBON M AKOJIOTHYECKOW OE30IacCHOCTH,
B Pa3BUTHUU MEIUIMHBI, OOECIEYEHUH YCJIOBHH YCIEIIHOTO TPyJa W HSKOJIOTUYECKH
KOM(OPTHOH )KM3HH KaXJO0T0 YjeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM TpPaMOTHOCTH: TOHHMAaHUs CYIIHOCTH METOJIOB ITO3HAHMUS,
HCITOJTB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIB30BaTh IOJydaeMbIe
3HAHUS JJIA aHATU3a U 00BSICHEHHUSI SIBJICHUI OKPYKAIOIIEro MUPa U TPOUCXOASAIINX B HEM
W3MEHEHUH, YMEHUS JejaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha OCHOBE HAayYHBIX (DaKTOB U
MMEIOIINXCS IAHHBIX C IEJbI0 MOJTYYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CMOCOOHOCTH CaMOCTOSITEIBHO UCTI0JI30BATh XUMUYECKUE 3HAHUS JIJIs1 pellieHUs TPo0IeM
B PEabHBIX KU3HEHHBIX CUTYAIUX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATEIbCKOMN JEATEIIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY 0OOpa30BaHHIO M CaMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJTyYE€HHUIO HOBBIX 3HAHUW O XUMHU B COOTBETCTBUHU C IKU3HECHHBIMU
NOTPEOHOCTSMU;

WHTEepeca K OCOOCHHOCTSIM Tpylda B pasIuuyHbIX cdepax mnpodeccruoHaIbHON
TSI TETbHOCTH.



METANPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHble pe3ynbTaThl OCBOCHHUS MPOTPAMMBI 10 XMMHH Ha YPOBHE CPEIHETO
o011ero oOpa3oBaHus BKIIOYAIOT:

3HAUYUMBIC JJI1 (POPMHUPOBAHHMS MHUPOBO33PEHUS OOYUAIOIIMXCS MEKIUCIUILIHHAPHBIE
(MexXmpeMeTHbIE) OOIICHAYYHbIE MOHSTHS, OTPaXAroUIUe IEeJIOCTHOCTh HAYYHOU
KapTHUHBI MUpPa U CIIeU(PUKY METOOB MO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax
(MaTepusi, BEIIECTBO, SHEPIus, sIBICHUE, MPOIIECC, CUCTeMa, HayYHBIM (pakT, MpUHIIH,
TUI0TE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, HCCIEeIOBaHHE, HAOJIOJCHHE, H3MEpPEHUE,
AKCIEPUMEHT U JPYTHE);

YHUBEpCaJbHble  ydeOHble  JeWcTBUA  (ITO3HABaTeNbHBIE,  KOMMYHHKAaTHUBHBIC,
peryisTHBHbBIE), oOecrneunBaromue (GpopMupoBaHHe (PYHKIIMOHAIBHOM T'PAaMOTHOCTH U
COITMATTFHOM KOMIIETCHIINH O00yJaroIINXCs;

CIIOCOOHOCTh  OOYy4YarOIIMXCSl ~ MCIOJIb30BaThb  OCBOCHHBIE  MEKJIUCIMILUIMHAPHEIE,
MHPOBO33PCHUCCKUE 3HAHUS M YHUBEPCAIbHBIC YUCOHBIC NEHCTBHS B MO3HABATEIILHON U
COLMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yJdbTaThl OTPaKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU YyUeOHBIMU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSIMU.
Ilo3naBaTe/ibHbIE YHUBEPCATbHBbIE YUeOHbIE [1€/iCTBUSA

1) 6a30Bble JJOrHYeCKHe AelCTBUS:

CaMOCTOSTEIFHO (POPMYIMPOBATh M aKTyaIHM3WPOBaTh IPOOJEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpENeIATh 1IN JeATeIbHOCTH, 3ajaBasl IMapaMeTpbl MU KPUTEPUU HUX JOCTIKCHHS,
COOTHOCHUTD PE3YyJbTATHI ACITEIHLHOCTH C MIOCTABICHHBIMHU 1ICJISIMU;

HCIIOJIb30BaTh IMPU OCBOCHMM 3HAHMU MPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIJEIATD
XapakTepHble MPHU3HAKU TOHATUN W yCTaHaBIMBATh MX B3aWMOCBS3b, HCIOJIB30BaTh
COOTBETCTBYIOIINE MOHATHS JIJIT OOBSICHEHUS OTACIBHBIX (DAKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHMS M KPUTEPHH IS KJIaCCU(PUKAIIMK BEIIECTB M XUMHUCCKUX PEaKITUii;
yCTaHABIMBATh MPUYMHHO-CIICJICTBEHHBIC CBSI3M MEXKY U3YYaEMbIMU SIBIICHUSIMU;
CTPOUTH JIOTHYECKUE PpaCCYyKICHUs (MHIYKTUBHBIC, JI€IYKTUBHBIC, IO AHAJIOTHH),
BBISIBIIAITH  3aKOHOMEPHOCTHM W  TMPOTHUBOPEYUST B PACCMATPUBACMBIX  SIBJICHUSX,
(bopMyITHPOBATH BBIBOJIBI M 3aKITFOUCHHS;

MPUMEHATH B MPOIIECCE MO3HAHMS UCIOJIB3YEMbIE B XUMUU CUMBOJIMYECKUE (3HAKOBHIC)
MOJICIIH, MPEe0OPa30BLIBATH MOJICIBHBIC MPEACTABICHUS — XHUMHYCCKUN 3HAK (CHMBOJI)
AJIEMEHTa, XUMHYecKas (popMyna, ypaBHEHHE XUMUYECKOW PEaKIMu — MPU PEHICHUU
y4eOHBIX TO3HABATEIBHBIX U MPAKTHUYECKUX 3a]a4, TPUMEHSTh HAa3BaHHBIC MOJICIHHBIC
MpPEACTaBICHUS IS BBISBICHHMS XapaKTEPHBIX TPU3HAKOB HM3y4aeMbIX BEIIECTB U
XUMHYECKUX PEaKIUi.

2) 6azoBbIe HCCJIeI0BATEIbCKUE AeiiCTBUS:

BIIQJIETh OCHOBAaMHU METOJI0OB HAYYHOI'O MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUIA;
dbopmynupoBaTh IMENM W 3a7a4d HWCCIEAOBAHUS, WCIOJIb30BaTh IIOCTABICHHBIC U
CaMOCTOSITEHHO CPOPMYIMPOBAHHBIE BOIMPOCH B KAa4eCTBE MHCTPYMEHTA TMO3HAHUS U



OCHOBBI JI1 (DOPMUPOBAHUS TUIOTE3bl M0 IPOBEPKE IMPABMIBHOCTU BBICKa3bIBAEMBIX
CYX/ICHUMU,

BJIa/IETh HAaBBIKAMU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U MPOBEACHUS YYEHHUECKHX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUS HaOmolaTh 3a XOJOM Ipoliecca,
CaMOCTOSTENBHO IPOrHO3UPOBATH €0 pe3yibTar, (POPMYIHPOBATH 000OLIEHHS U BHIBO/IBI
OTHOCHUTEJIBHO OCTOBEPHOCTH PE3YJIbTaTOB HCCIIEAOBAaHUS, COCTABIATH 00OCHOBAHHBIN
OTYET O MpOJEeIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHMYECKOM HCCIeA0BAaTENbCKON U MPOEKTHON JIeATENbHOCTH,
IPOSBIIATH CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PELICHUS
NPAaKTUYECKUX 33]a4, IPUMEHEHHIO Pa3IMUHbIX METOJ0B IIO3HAHHUS.

3) pabora ¢ uH(popManmeii:

OPUEHTHPOBATHCA B Pa3IMYHBIX HCTOYHMKAX HMHPOpMaUMU (HAy4YHO-NONYJISIpHAs
JUTEpaTypa XMMHUYECKOTO COJAEpXkaHHs, CIpaBOYHbIE MocoOus, pecypcel WHTepHeTa),
aHAJIM3UPOBATh MH(OPMAIIMIO PA3IMYHBIX BUAOB U (OPM IMPEACTaBICHUS, KPUTUUECKH
OLICHUBATh €€ TOCTOBEPHOCTh U HEMTPOTUBOPEUYUBOCTD;

bopMyaMpoBaTh 3alpoChl M NPUMEHSATh PA3JIMYHBIE METOJbl NPHU IMOHUCKE M 0TOOpe
uH(pOopMaLUU, HeOOXOIUMOM /17151 BBIMOJIHEHUS YYEOHBIX 3a7a4 ONPEeNIEHHOIO TUIIA;
IpUOOPETaTh OMBIT UCHOIB30BaHUS MH(POPMAIIIOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3JIMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOATEIbHO BBIOMPATh ONTHUMANIBHYIO (OpMY MpecTaBiIeHns HHpopMaluu (CXeMbl,
rpaduku, 1uarpaMmbl, TaOJUIBL, PUCYHKH U JPYTHE);

UCMOJb30BaTh HAYYHBIM S3bIK B KadecTBE CpeACTBa INpH paboTe ¢ XUMHUYECKOH
uH(pOpMaLIUEN: IPUMEHATh MEXIpPEeIMETHbIE (pU3nYecKue U MaTeMaTHUYECKUE) 3HAKU U
CUMBOJIBI, OPMYIIbI, a00pEeBHATYPHI, HOMEHKIIATYPY;

MCII0JIb30BATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJITHOCTH.

KoMMyHuKaTHBHBIE YHHBeEpPCadbHbIC y4eOHbIe NeHCTBHUSA:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIa€MOI TEMbI B XOJI€ 1MajIora U/WUiIH IUCKYCCUH,
BBICKa3bIBATh UAEH, GOPMYIUPOBATH CBOU MPEJIOKEHUS OTHOCUTEIBHO BBHITOTHEHUS
MPEJI0KEHHON 3a7a4u;

BBICTYIIaTh C IPE3EHTALUEN PE3yJIbTaTOB MO3HABATEIBHON JEATEIbHOCTH, IMOITYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU MPU BBINOJHEHUU XUMUYECKOTO
IKCIEPUMEHTA, MPAKTUYECKON pabOTHI 10 UCCIIEOBAHUIO CBOWCTB M3y4aeMbIX BEIECTB,
peanuzanuu  y4yeOHOro mpoekTa, W (HOpPMYIMpPOBaTh BBIBOABI 10 pe3yJibTaTaM
NPOBEAEHHBIX HCCIEIOBAHUNA ITyTEM COIVIACOBAHMS IO3ULUN B XOJA€ OOCYXIEHUS U
oOMeHa MHEHUSIMHU.

PerynsiTuBHbIe yHUBepcaJbHbIe YueOHbIE 1eiicTBUS:

CaMOCTOSITEIbHO TUIAHUPOBATh M OCYILECTBISATH CBOK MO3HABATEIbHYIO JEATEIbHOCTD,
ompenendss €€ UeaIM M 33Ja4yd, KOHTPOJMPOBATh M MO Mepe HeoOXOINMOCTH
KOPPEKTUPOBaTh MpejiaraeMblil aJrOpUTM JCHCTBUII MpPU BHIMOJHEHUU YYE€OHBIX U
UCCIIEIOBATENbCKUX 3a7lad, BBIOMpaTh HanOosee 3(pPeKTHBHBIN CIIOCO0 MX PEUICHHUS C
y4€TOM MOJYyYEHHUsI HOBBIX 3HAHUM O BEIIECTBAX U XUMUYECKUX PEaKIIUIX;



OCYIIECTBIIATh CAMOKOHTPOJIb AESATEIbHOCTH HA OCHOBE CaMOaHaIN3a U CAMOOIIEHKH.
HPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPaMMBbI 110 XMMHUHU Ha YIiyOJEHHOM YpOBHE Ha
YpOBHE cpeAHero o0mero o0pa3oBaHUS BKIIOYAIOT crenuduyeckue A ydeOHOTo
npenMera «XUMHUS» HAaydHbIE 3HAHMS, YMEHUS M CHOCOOBI JEHCTBUI IO OCBOEHMIO,
MHTEpIIpETAIMU U MPeoOpa30BaHUIO 3HAHUHN, BUBI JEATEIBHOCTH MO MOJTYYEHUIO HOBOTO
3HAHUS U TPUMEHEHHUIO 3HAHUN B PA3JIMUHBIX YUEOHBIX CUTYalUsX, a TAKKE B pealIbHbIX
JKU3HEHHBIX CHUTYalUsX, CBS3aHHBIX C XUMUEW. B mporpamme 1no XxumMuu npeaMeTHbIE
pE3ynbTaThl IPEICTABIICHBI 110 TOAAM U3yUYEHUS.

10 KJIACC

[IpenMeTHbIE pe3yabTaThl OCBOCHUS Kypca «OpraHuueckast XMMHUsD OTPaXkKaroT:
c(hOpMHUPOBAHHOCTh MPEACTABICHUNA: O MECT€ M 3HAUYCHHWU OPraHUYECKOW XUMHUHU B
CUCTEME €CTECTBEHHbIX HayK M €€ pojlid B O0OECIEeYEeHUU YCTOMYMBOTO Ppa3BUTHS
YelloBeYeCTBA B PEIICHUU MPOOJIEM HKOJIOTMUYECKOM, IHEPreTHYEeCKOW U THIIEBOMN
0€30MacCHOCTH, B pPa3BUTUU MEIULIMHBI, CO3/IaHUH HOBBIX MAaTEPHAJIOB, HOBBIX HICTOYHUKOB
DHEPruM, B O0OECIEUEHUH PalMOHAIBHOTO MPHUPOAONOIL30BaHUs, B (HOPMHUPOBAHUU
MHUPOBO33PEHUSI U 00ILIEH KYJIbTYypbl YEJIOBEKa, a TAKKE SKOJOTUYECKH O0OOCHOBAHHOTO
OTHOILIEHHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON CpEIE;

BJIQJICHUE CUCTEMOW XMMHUUYECKUX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIIOJIATAOIIINE
TIOHATHUS — XUMHUYCCKUHN JIEMEHT, aTOM, SJIPO U JCKTPOHHAs 000JIouKa aroma, S-, p-, d-
aTOMHbIE OpOWUTaIM, OCHOBHOE M BO30YKIEHHOE COCTOSHHUSA aTOMa, THOpHUIM3ALMS
aTOMHBIX OpOuTaNei, NOH, MOJIEKYJa, BaJICHTHOCTb, IEKTPOOTPUIIATEIHHOCTD, CTENICHb
OKHCJICHHSI, XMMHUYECKas CBSI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00bEM, yriepoaHbIi
CKeneT, (PyHKIMOHAJbHAs TPyMNa, pagukai, CTPYKTypHbie (Gopmynsl (pa3BEPHYTEHIE,
COKpAaIllEHHbIE,  CKEJIETHbIE), HW30MEpHUsl  CTPYKTypHas W  MPOCTpPaHCTBEHHAas
(reomeTpuyeckas, oONTHYECKas), HM30MEPbl, TOMOJIOTUYCCKHIA psJl, TOMOJIOTH,
YTJIEBOJOPO/bI, KHCIOPOJI- M a30TCOAECPIKAIINE OPraHUYECKHE COEIUHEHUs, MOHOMED,
IIOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPDHBIE COCAVHEHUS; TEOPUH, 3aKOHBI
(mepuoamyeckuii 3akoH JI. V1. Menneneesa, Teopusi CTpOCHUSI OPTaHUYECKUX BEIIECTB A.
M. byrtnepoBa, 3aKOH COXpaHEHHUsI MAacChl BELIECTB, 3aKOH COXPAHEHHUS U MPEBpPAIICHUS
SHEPTUU TIPU XUMUUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUHN SI3BIK XMMUH,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEXKaAllMe B OCHOBE IIOHMMAaHUA IPUYUHHOCTH U
CHCTEMHOCTH XHMHUYECKUX SBJICHUM; MPEACTABICHUS O MEXAaHU3MaX XUMHYECKHX
peakiluii, TEPMOJIUHAMUYECKUX U KUHETHUECKUX 3aKOHOMEPHOCTAX HMX MPOTEKaHUSs, O
B3aMMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB B MOJIEKYJIaX (MHAYKTUBHBIA U ME30MEPHBII
s dextrl, opuentantsl | u |l pona); pakronornyeckue cBeneHus 0 CBOWCTBaX, COCTaBe,
MOJIy4CHUHU U 0€30MaCHOM HCIIOIb30BaHNN BKHEHIIIMX OPTaHUYECKHUX BEIIECTB B OBITY U
NPAKTUYECKOW JIeATEIbHOCTH 4YeJOBEKa, OOIIMX HAy4YHBIX MPUHIUIAX XUMUYECKOTO
MIPOM3BOJICTBA (Ha MpUMEpE MPOU3BOJICTBA METAHOJIA, TepepaboTku HePTH);

c(hOpMUPOBAHHOCTh, YMEHHI: BBISIBISATH XapaKTEpHbIC TNPHU3HAKU TOHATHH,
YCTaHABIMBAaTh MX B3aUMOCBSI3b, HCIOJIb30BAaTh COOTBETCTBYIOIIME TMOHATUS TpU
ONMCAHUHU COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUII;

c(OpMUPOBAHHOCTH YMEHUI:



UCIIOJIb30BaTh XHUMHYECKYI0 CHMBOJIMKY JJIi COCTaBJIEHHUS MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJETHBIX) (OPMYIT OpPraHUYECKUX
BEIIIECTB;

COCTaBIIAITb ypPAaBHEHUS XHMHUECKHX pEaKIHi W pacKphiBaTh HX CYIIHOCTE:
OKHCITUTENIbHO-BOCCTAHOBUTENFHBIX PEAKIN MOCPEICTBOM COCTABJICHHS JIEKTPOHHOTO
OanmaHca 3THX peakiui, peakiuil HOHHOTO OOMeHa MyTEM COCTaBJIEHUS WX TOJHBIX U
COKpAIIEHHBIX NOHHBIX YPaBHEHU;

U3TOTABIIMBATh MOJIENU MOJIEKYJI OPraHMYECKHX BEIIECTB JUISl WILIIOCTPALUU HX
XUMHYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHHUMW: YCTAaHABIMBATh MPUHAAJIEKHOCTb HM3YyUYEHHBIX
OpPraHMYECKHX BEIIECTB IO WX COCTaBY M CTPOCHHIO K OMpEeNeiIEHHOMY KiIacCy/TpyIine
COCIMHEHUM, NaBaTh MM Ha3BaHUA MO cuctematudeckoir Homenkiatype (IUPAC) u
NPUBOANTH TPUBUAIBHBIC HA3BaHWS U OTICIBHBIX TMPEACTABHTEICH OpPraHWMYECKUX
BEIIECTB (ITUJICH, alleTUJIEH, TOJIYOJI, TITUIEPUH, STHICHTIHKOIb, (heHOoI, (hOpMaTTbIETH],
aleTanbpAeTHI, AaleTOH, MYpaBbHHAS KHCIIOTA, YKCYyCHas KHCJOTa, CTEapHHOBAas,
OJIEMHOBAs!, MAJIbMUTUHOBAsI KUCIOTHI, TJIMIMH, ajJaHUH, MajbTo3a, (PpyKTO3a, aHWIIUH,
JTMBUHIJI, H30IIPEH, XJIOPOTIPEH, CTUPOII U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUS OMPEIEIATh BUJ XUMUYECKON CBS3M B OPraHHMYECKHX
COCMHEHUAX (KOBAJCHTHASI M HOHHAS CBSI3b, G- U T-CBS3b, BOJOPOIHAS CBS3b);

chOpMHUPOBAHHOCTh  yYMEHHSI NPUMEHSTh  TOJOXKEHUS TEOPHUH  CTPOCHUs
oprannyeckux BemectB A. M. bytnepoBa s 0OBSICHEHUS 3aBUCHMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHHUU XapaKTEPH30BAaTh COCTAaB, CTPOCHHUE, (QUINICCKHE H
XMMHUYECKHE CBOICTBA TUIMUYHBIX MPEACTABUTENEH PA3INYHBIX KJIACCOB OPraHUYECKHX
BEIIECTB: AJKAHOB, IUKIOAJTKAHOB, AJIKCHOB, aJKAJMCHOB, AJTKHHOB, apOMAaTHYECKHX
yIJI€BOJOPOJOB, CIHMPTOB, AalbJCTHUAOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTHIX U
CIIO)KHBIX J(HPOB, KUPOB, HUTPOCOCAMHEHWH ¥ aMHUHOB, AMHHOKHCIOT, OCJIKOB,
yTI€BOJIOB (MOHO-, TU- U MTOJIMCaXapHJI0B), WITIOCTPUPOBATh FTEHETUYECKYIO CBSI3b MEXKIY
HUMH ypaBHEHHUSIMH COOTBETCTBYIOIIMX XHUMHUYECKHX PEAKIHMA C HUCIOIh30BAHUEM
CTPYKTYPHBIX POpMYIT;

c(hOpMHUPOBAHHOCTh YMEHUS TOATBEPXKAaTh HAa KOHKPETHBIX MPUMEpPax XapakTep
3aBUCUMOCTH PEAKIMOHHON CIIOCOOHOCTH OPTaHMYECKHX COEAMHEHUN OT KPaTHOCTH U
TUTA KOBAJIEHTHOU CBS3M (G- U TM-CBSI3M), B3AMMHOTO BIHMSHUS aTOMOB M TPYIII aTOMOB B
MOJIEKYJIaxX;

c(OpMHUPOBAHHOCTH YMEHHSI XapaKTePU30BATh HICTOYHUKH YTIIEBOIOPOTHOTO CHIPbHS
(HeTb, IPUPOIHBIIL r'a3, yroib), CIOCOObI €ro NepepadoTKH U MPaKTUYECKOe MPUMEHEHUE
IPOAYKTOB MEPEPadOTKH;

c(hOpMUPOBAHHOCTH BIIAJICHUS CHCTEMOW 3HAHHI O €CTeCTBEHHO-HAYYHBIX METOAX
NO3HaHUA — HAONIOJCHUH, M3MEPEHUHU, MOJEITHPOBAHHUH, DKCIEPUMEHTE (peanbHOM HU
MBICJICHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHMS;

c(OpMHUPOBAHHOCTh YMEHHUS MPHUMEHATH OCHOBHBIE ONEpPAIMU MBICIUTEIBHON
JeSITETFHOCTH — aHAJIN3 U CHHTE3, CpaBHEHUE, 0000IIeHIEe, CUCTEeMaTHU3aIUIO0, BBISBIICHHUEC



IIPUYMHHO-CIICICTBEHHBIX CBSI3€M — ISl M3YyYEHHs] CBOWCTB BEIIECTB U XUMHYECKUX
peaxkuuu;

c(hOpMUPOBAHHOCTh YMEHHIl: BBISBISTH B3aHUMOCBSI3b XWMHUUYECKHUX 3HAHUU C
MNOHATHSIMHU U TPEACTABICHUSIMU APYTMX €CTECTBEHHO-HAYYHBIX MPEAMETOB i Ooliee
OCO3HAHHOTO TOHHMMAaHHs CYIIHOCTH MaTEpHAIBHOTO €IWHCTBA MHpA, HCIOJIb30BaTh
CUCTEMHbIC 3HAHUS MO OPraHMYECKOW XWUMHUU HJisi OOBSICHEHHS U MPOTHO3HPOBAHUS
SBJICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHHUM: MPOBOJAUTH PACUETHl MO XUMUYECKUM (popmynaM u
YPaBHEHUSM XUMHUUYECKUX PEAKIMI C HCIOIb30BaAHHEM (PU3MUECKUX BEJIMYMH (Macca,
00BEM ra3oB, KOJIMYECTBO BEIIECTBA), XapAKTEPU3YIOIIUX BEIIECTBA C KOJIMUYECTBEHHOM
CTOPOHBI: Pacy€Thl MO HAXOXKIACHUIO XMUMHYECKON (HOPMYIIbI BEIIECTBA MO H3BECTHBIM
MAacCOBBIM  JIOJISIM XUMHUYECKHX JJEMEHTOB, MPOAYKTaM CrOpaHUs, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOTHO3MPOBATH, AHAIU3UPOBATH M OIEHUBATH C
NO3UIUH 3KOJIOTUYECKON OE30MaCHOCTH MOCHEACTBUS OBITOBOM M MPOU3BOJACTBEHHOU
NESITENIbHOCTH ~ YEJIOBEKa, CBSI3aHHOM C  MepepalOTKOM  BEIIECTB, HCIOJIb30BaTh
MOJIydYEHHBbIC 3HAHUA JUIsl TPUHSTHS TPAMOTHBIX PEIICHHH MNpoOJieM B CUTYyallUsX,
CBSI3aHHBIX C XUMHEH;

c(OpMHUPOBAHHOCTh YMEHMI: CaMOCTOSATEIbHO IUIAHUPOBaTh U  IPOBOJUTH
XUMHYECKHM IKCIEPUMEHT (TMOJTyYeHUE W HM3yYeHUE CBOMCTB OPraHUYECKUX BEIIECTB,
KayeCTBEHHbIE pPEaKLUH YIJIE€BOJAOPOJOB PA3IMUHBIX KJIACCOB M KUCIOPOJCOAEPKAIINX
OpraHWYEeCKUX BELIECTB, PEIICHHWE HSKCIEPUMEHTANBbHBIX 3a/ad [0 pPaclo3HaBaHUIO
OpraHUYECKHUX BEIIECTB) C COOIIOACHUEM MPaBUII O€30MIaCHOT0 0OpaIeHNs C BEIIeCTBAMU
U J1abopaTOpHBIM 000py10BaHKEM, (OPMYITHPOBATH 1I€JIb UCCIIEI0BAHNUS, IPEICTABISATh B
paznu4yHOi QopMme pe3ynbTaThl SKCIIEPUMEHTa, AaHAJIM3UPOBAaTh U OLIGHUBATh UX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTb YMEHUI:

coOmroaTh MpaBWiIa HKOJIOTHYECKH I€J1eCO00pa3HOro TMOBENEHUsS B OBITY U
TPYJOBOW JEATENbHOCTH B IEJIAX COXPAHEHHMsS] CBOErO 3/I0pPOBbs, OKpY’Karolen
IIPUPOAHOMN CPEABI U TOCTHKEHUS €€ YCTOMUMBOIO Pa3BUTHS;

OCO3HaBaThb OMNACHOCTb TOKCHYECKOTO JEMCTBHSI HAa IKUBbIE OPraHU3Mbl
ONPEICIEHHBIX OPraHMYECKUX BENIECTB, MOHMMAs cMbICa ntokazatens [IK;

AQHAIM3UPOBATh  11€JIECOO0PAa3HOCTh TMPUMEHEHUS OpPraHuYecKWx BEUIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUYKH 3PEHHS COOTHOIIIEHUS] PUCK-TIONB3a;

cOpMHUPOBAHHOCTh ~ YMEHHUH:  OCYIIECTBISTH  IICJICHANIPABICHHBIA  TOWCK
XUMUYECKOW HWHGOpPMAIMU B Pa3IMYHBIX HCTOYHHMKAX (HaydHas U y4dyeOHO-HaydHas
JIUTepaTypa, cpeicTBa maccoBoil uH(opmaruu, WHTEpHET W JApyrue), KpUTUYECKU
AQHAIM3UPOBATh XUMHUYECKYI0 HH(pOpMalMio, IepepadaThiBaTh €€ M HCIOJIb30BaTh B
COOTBETCTBUHU C TIOCTABJICHHON y4eOHOM 3a1a4eil.
11 KJIACC
[IpeameTHble pe3yabTaThl OCBOEHUA Kypca «OOmas M HEOpraHuvecKas XUMUS»
OTpaXXaroT:



c(hOpMUPOBAHHOCTh  MPEJCTABICHUM: O MaTepuaIbHOM E€IWHCTBE MU,
3aKOHOMEPHOCTSIX UM MO3HABAEMOCTH SIBJICHUM MPUPOIBI, O MECTE U 3HAYECHUU XUMHUU B
CHUCTEME ECTECTBEHHBIX HAyK W €€ poJii B OOECIEUEHUHU YCTOWYMBOTO pa3BUTHUA, B
pelieHud TPoOJIeM IKOJOTHYECKOM, DHEPreTHYeCKOW W THIIeBON 0e30macHOCTH, B
Pa3BUTHH MEJUILIMHBI, CO3JAHUH HOBBIX MaTEPUAJIOB, HOBBIX MCTOYHHUKOB JHEPIUHU, B
obecreueHIH parioHaILHOTO MPUPOIOTIONB30BaHMS, B (HOPMUPOBAHUN MUPOBO33PEHUS U
001116 KyJIbTYphI YEIOBEKA, a TAKXKE IKOJIOTUUECKH 0OOCHOBAHHOTO OTHOIIICHHS K CBOEMY
3I0pPOBbIO U MMPUPOJIHOM CpEIE;

BJIAJICHUE CUCTEMOM XMMHYECKHX 3HAHUM, KOTOpas BKIIFOYAET: OCHOBOMOJIATAOIINAE
MOHATHS — XUMHUUYECKHUH 3JIEMEHT, aTOM, SIIPO aToMa, U30TOIIbI, AIEKTPOHHAS 000J0YKa
atroma, S-, pP-, 0-aToMHBIE OpOMTaIM, OCHOBHOE W BO30YXIEHHOE COCTOSHHUS aTOMa,
ruOpUI3aIs ATOMHBIX opOuTaneu, HOH, MOJIEKYJIa, BaJICHTHOCTb,
AEKTPOOTPHUIIATEIILHOCTh, CTENEHb OKHWCICHHUS, XUMHUYECKass CBs3hb (KOBaJCHTHAs,
HWOHHAs, METAJINYecKas, BOJOPOJHAs), KPUCTAIIMUECKAs pemIETKa, XUMHUYECKas
peakuus, pacTBOpP, AIEKTPOIUTHI, HEIJIEKTPOJUTHI, SJICKTPOJIUTHUYECKAS TUCCOLMALNS,
CTENEeHb JUCCOIMAlUM, BOJOPOJHBIA TOKa3aTelb, OKUCIWUTENIb, BOCCTAHOBUTENb,
TErI0BOM 3((HEKT XUMHUUYECKON PEaKIUU, CKOPOCTh XUMHUECKON peakluu, XUMHUECKOe
paBHOBECHE; TEOPUM U  3aKOHbI (TEOpUS  DJIEKTPOJUTHYECKOM  JTUCCOIMALINM,
nepuoanueckuid 3akoH J[.M. MeHneneeBa, 3aKOH COXpPAaHEHUS MAaCChl BEIIECTB, 3aKOH
COXpAaHEHUsI U TIPEBPAICHUS PHEPTUU NPU XUMHUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK
XUMHUM, MUPOBO33PECHUECKUE 3HAHUSA, JICKAIINE B OCHOBE NMOHMMAHMS MPUUYUHHOCTH U
CHCTEMHOCTH XMMHUYECKHUX SIBJICHUI; COBPEMEHHBIE MPEICTABICHHS O CTPOCHUH BEILIECTBA
Ha aTOMHOM, MOHHO-MOJIEKYJISIPHOM WU HAJMOJEKYJISIPHOM YPOBHSIX; IMPEJCTABICHUS O
MEXaHU3MaxX XUMHYECKMX  pEaklud, TEPMOJAMHAMHYECKHMX W  KHHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKAHUS, 0 XMMAYECKOM PaBHOBECUH, PACTBOPAX U JUCIIEPCHBIX
cucreMax; (pakToIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJIyUYeHUU U 0€30IacCHOM
WCITOJIb30BaHMKM BAKHEHIITMX HEOPraHMYECKUX BEIIECTB B OBITY M IMPaKTHYCCKON
JeSATeTbHOCTH YEJIOBEKa, OOIINX HAYUHBIX MPUHIIMIAX XUMHUECKOTO TTPOU3BOICTBA;

c(hOpMUPOBAaHHOCTh YMCHHI: BBISBJIATH XapaKTEPHBIC NPH3HAKU ITOHATHH,
YCTAHABIMBATh WX B3aUMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIUE TOHSTUSA TPH
OINHMCAHUM HEOPTraHMYECKUX BEIIECTB U UX MPEBPAILCHUN;

c(OpMUPOBAHHOCTh YMEHHS HCIOJB30BaTh XUMHUUYECKYI0 CHUMBOJIMKY  JUIsSI
cocTaBjeHUs (OPMYJ BEIIECTB U YPAaBHCHUH XHMHUECKUX PEaKIIMi, CHCTEMAaTHUECKYO
HoMmeHknaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OT/ICIbHBIX BEIIECTB;

c(hOpMUPOBAHHOCTH YMEHHUS OINPEACISITh BAJICHTHOCTh M CTENEHb OKHCIICHHS
XUMHYECKHX IJIEMEHTOB B COSMHECHUSX, BUJ XUMUUECKON CBS3U (KOBAJICHTHAs, HOHHAS,
MeTaJUTHYeCKasi, BOJOPOIHAS ), TUI KPUCTATUTMYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;

c(hOpMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBHUCHMOCTH CBOWCTB BEIIIECTB OT BHJIA
XUMUYECKOW CBSI3M W THUMA KPUCTAUTMYECKON pEmEéTKH, OOMEHHBIH W JOHOPHO-
aKIENTOPHBIN MEXaHU3MBbl 00Pa30BaHuUs KOBAJIEHTHON CBSI3H;

c(hOopMUPOBAHHOCTH YMEHHI: KJIacCU(UITUPOBATH: HEOPTaHUUECKHE BEIIECTBA M0 UX
COCTaBy, XHMMHUYECKHE pEaKIUU [0 Ppa3JIUYHbIM MpU3HAKAM (YHUCIY U COCTaBy



pearupyromnmx BelecTB, TEMIOBOMY 3PPEKTy peakliuu, U3MEHEHHUIO CTEeTIeHEeNH OKUCIIEHUS
AIIEMEHTOB, 0OPATUMOCTH, YUACTHUIO KaTall3aTopa U APYTue); caMOCTOSATEIbHO BEIOUPATh
OCHOBAaHHA M KPUTEPUHM i1 KIaCCU(PUKALMHA H3YYaeMbIX BELIECTB U XUMUYECKUX
peaxkuuu;

c(hOpMUPOBAHHOCTh YMEHHSI PACKpbIBaTh CMBICI mepuoauyeckoro 3axoHa J[. U.
MenzeneeBa U JEMOHCTPUPOBATH €0 CHCTEMATU3UPYIOUIYIO, OOBSICHUTEIbHYIO U
IPOrHOCTUYECKYIO (D YHKLINU;

c(OpMHUPOBAHHOCTh YMEHHIl: XapaKTEepU30BaTh 3JCKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XMMHUYECKHX 3JIEMEHTOB IEPBOr0—4ETBEPTOrO NeprnoAoB Ilepnoandeckon cucreMsl
JI.1. MenneneeBa, UCNONb3ys MOHATUS «IHEPIETUUECKUE YPOBHU», «IHEPIETHUECKHUE
NOJAYpPOBHHY», «S-, pP-, d-aToMHBIE OpOWTATN», «OCHOBHOE W BO30YXIEHHOE
HHEPreTUYECKUE COCTOSHUS aTOMay; OOBACHATh 3aKOHOMEPHOCTH HM3MEHEHHS! CBOWCTB
XMMHYECKHX 3JIEMEHTOB M UX COCIUHEHWW Mo mepuomaM W rpynnam l[lepumoandeckoit
cucreMbl /. . MeHnneneeBa, BaJe€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOEHUS UX 3JEKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTh YMEHUH: XapaKTepU30BaTh (OMUCHIBATH) OOIIHE XUMUYECKUE
CBOMCTBA BEIIECTB PA3JUYHBIX KIIACCOB, MOATBEPKAATh CYIIECTBOBAHUE T'€HETHUYECKOMN
CBSI3U MEXy HEOPTraHMUYECKUMU BEILIECTBAMU C IIOMOIIbIO YPABHEHU COOTBETCTBYIOLIUX
XUMHYECKUX PEaKIU;

c(hopMHUPOBAaHHOCTD YMEHUS  pacKpblBaThb  CYIIHOCTbH: OKHUCJIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIUN MOCPEACTBOM COCTABJICHMS 3JEKTPOHHOIO OajlaHca 3THUX
peaxiuii; peakiuii HOHHOTO OOMeHa MyTEM COCTaBIIEHUS WX IOJIHBIX U COKPAIIEHHBIX
MOHHBIX YPaBHEHMI; peakluii THAPOIN3a; peakunii KOMIUIEKCOO0pa3oBaHus (Ha IpUMepe
I'MJIPOKCOKOMILJIEKCOB LINHKA U AJTIFOMUHUA);

c(OpMHUPOBAHHOCTbh YMEHUSI OOBACHATH 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHUECKHX
peakuuil ¢ y4€TOM UX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapaKTep U3MEHEHUS CKOPOCTHU
XUMHUYECKOW pEeaKkIMH B 3aBUCHMOCTH OT DPAa3IMUYHBIX (PAKTOPOB, a TAaKXKe XapakTep
CMEIICHNSI XUMUUYECKOI0 pABHOBECHS 110 BIMSHUEM BHEIIHUX BO3AeiicTBUM (puHLKI Jle
[laTenne);

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XMMHUYECKUE PEaKIUH, JIekKallue B
OCHOBE MPOMBILIUICHHOIO MOJYy4YeHUs CEPHOM KHUCIOThI, aMMHakKa, OOIlluMe Hay4HbIe
NPUHIUIBI XUMUYECKUX NPOU3BOJICTB; 11€1€CO00pa3HOCTh MPUMEHEHNSI HEOPTaHUYECKIX
BELIECTB B IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHSI COOTHOUIEHUS] PUCK-TIOJIb3a;

c(OpMUPOBAHHOCTH BJIAJICHUS CHUCTEMOH 3HAHHUU O METOAAaX HAay4YHOTO MO3HAHMS
SIBIICHUH TIPUPOABI — HAOIOICHHE, U3MEPEHHUE, MOJICTMPOBAHUE, IKCIICPUMEHT (peabHbIH
Y MBICJICHHBI), UCMIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, YMEHUS IPUMEHSTh 3TU 3HAHUS
IpU SKCHEPUMEHTAJIBbHOM HCCIIEIOBAHUM BELIECTB U Il OOBSICHEHMS XMMHMUYECKHX
SABJICHUM, MMEIOIIMX MECTO B MPUPOJE, NMPAKTUYECKON [EATEIBHOCTH 4YEJIOBEKAa U B
MMOBCETHEBHOM JKU3HU,

c(OpMHUPOBAHHOCTh YMEHHUS BBIABIATH B3aUMOCBS3b XHMHUYECKMX 3HAHUHA C
NOHATUSAMHU U TPEJCTABICHUSIMHU IPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB AJisi Oosee
OCO3HAaHHOI'O IOHMMAHUS MaTEPUATIBHOTO €JUHCTBA MUPA;



c(OpMHUPOBAHHOCTh YMEHMSI MPOBOIAUTH PACUETHI: C MCIOIB30BAHUEM IOHSATUIN
«MaccoBas J0Js1 BEUIECTBA B pacTBOPE» U «MOJISIpHAsA KOHLUEHTPALKs»; MAcChl BEIIECTBA
Wwin 00bE€Ma raza 1Mo U3BECTHOMY KOJMYECTBY BEILECTBA, Macce WJIH 00bEMY OJHOTO M3
Y4aCTBYIOIIMX B PEAKIIUU BEIIECTB; TETIIOBOTO A (heKTa peakIiu; 3HaUe€HUsI BOJJOPOJIHOTO
II0Ka3aTeNsl paCTBOPOB KUCIIOT M IIEJI0YEH C U3BECTHOM CTENEHBIO JUCCOLUALINN; MACChI
(00bEMa, KOTMYECTBa BEIIECTBA) MPOIYKTA PEaKIMK, €CIU OJHO U3 MCXOAHBIX BEIIECTB
JTaHO B BUJE PACTBOpa C ONPEACIEHHON MacCOBOM 0OJEH PACTBOPEHHOTO BEIIECTBA WIIH
MaHO B M30BITKE (MMEET MpUMECH); JOJM BBIXOJA MPOAYKTa peakiuu; OOBEMHBIX
OTHOIIICHUH T'a30B;

c(OpMHUPOBAHHOCTh YMEHMIA: CaMOCTOSITEIBHO IUIAHUPOBATh U  IMPOBOJUTH
XUMUYECKUI SKCHEpUMEHT (MIPOBEACHUE PEaKIMii HMOHHOTO OOMEHAa, MOJTBEpPXKICHUE
KaueCTBEHHOTO COCTaBa HEOPraHMYECKUX BEILECTB, OMPENEIECHUE CpPEeabl pPacTBOPOB
BEIIIECTB C TMOMOIIBI0 HMHAMKATOPOB, HW3YYCHUE BIUSHUSA PA3IUYHBIX (AKTOPOB Ha
CKOPOCTh XHWMMUYECKON pEeaKIMy, pEUICHUE HSKCIEPUMEHTAIIbHBIX 3a7ad [0 TeMaM
«Metamel» u «HemeTtamnel») ¢ coOnrofeHUEM MpaBUil O€30MAaCHOr0 OOpalieHus: ¢
BEIIECTBAMU U JabOpaTOpHBIM 000pynOBaHUEM, (HOPMYIUPOBATH 1IE€Th HCCIIEIOBAHUS,
NpPEJCTaBIATh B pa3InyHOW QopMme pe3ysibTaTbl HKCHEPUMEHTA, AHATU3UPOBATH U
OIICHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHIl: COOMIOJaTh TpaBWja TMOJIB30BAHUS XUMHYECKOM
MOCYZI0M U JIabOpaTOPHBIM 000PYyI0BaHUEM, OOPAIIEHHs C BEIIECTBAMH B COOTBETCTBHUHU C
WHCTPYKIUSAMH TO BBITIOTHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIMBITOB, SKOJOTHUUYECKHU
11e1eco00pa3HOTro TOBEACHUS B OBITY M TPYIOBOM NEATEIBHOCTH B LIETSX COXpPaHEHUS
CBOEr0 3JI0POBbS, OKPYXKAIOLIEH NPUPOAHOM CpeApl U TOCTHKEHUS €€ YCTOMYHMBOIO
pa3BUTHUS, OCO3HABaTh OIMACHOCTh TOKCHUYECKOIO JEWCTBUSI HAa IKUBBIE OPTraHU3MBbI
OnpeAeIEHHBIX HEOPTAaHUYECKUX BEILIECTB, MOHUMas cMbIci nokazarens [1J]K;

chOpMHUPOBAHHOCTh ~ YMEHHUH:  OCYIIECTBISTH  IICJICHANIPABICHHBIA  TOWCK
XUMUYECKOW HWHGOpPMAIMU B Pa3IMYHBIX HCTOYHMKAX (HAydyHass W Yy4eOHO-HaydHas
JaUTepaTypa, cpeicTBa MaccoBoil uH(opmaruu, WHTEpHET W JApyrue), KpUTUYECKU
AHAIM3UPOBATh XUMHUYECKYI0 HH(pOpMalMio, IepepadaThiBaTh €€ M MCIOIb30BaTh B
COOTBETCTBUU C TIOCTABIICHHOHN y4eOHOH 3a1aueii.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoaudecTBO 9acoB

Ne z = DaekTpoHHbIe (HHPPOBHIE)
HaumeHoBaHHe pa3aejioB M TeM MPOrPaMMBbI < 5
n/n = e - oOpa3oBaTe/ibHbIE pecypchl
o 5 = = A
5 & 2 28
2 £& &8
CR= = =
Paznen 1. Teopernueckue 0CHOBBI OPraHUYECKOW XUMHH
11 [TpenMeT oprannyeckoit XuMuu. Teopus CTPOSHHUS OPraHUIECKUX 3 bubnuorexa [JOK
' coenuHeHuit A. M. Bytieposa https://m.edso0.ru/d69df650
Wroro mo paszneny 8
Pa3nea 2. Yraesogopoasl
2.1 IIpene e €BOJIOPO aJjKa oaJIKa 5 bubmmorexa [IOK
) BHBI B bl — AJIKAHBI, [TUK. KaHBI
penci YIIEBOAOPO > TR https://m.edsoo.ru/d69df650
2.2 HenpenenpHuple YIIIeBOOOPOILI: aJIKEHBI, aTKAAUECHBI, aJIKUHEI 14 1 bubmmorexa [IOK
' pea yr AOPOABL: ’ a ’ https://m.edsoo.ru/d69df650
bubmmoreka IIOK
2.3 A 8
POMATHHECKHE YTICBONOPOIBI (apeHbi) https://m.edso0.ru/d69df650
2.4 ITpupo € UCTO €BOJIOPOI0 epepaboTKa 4 bubmorexa HOK
) UPOJIHBIC UCTOUYHUKH YTJIEB B ¥ UIX II TK
PHPOA T AOPOL pep https://m.edso0.ru/d69df650
25 I"ajoreHnpon3BOIHEIE VIIIEBOIOPOIOB 4 1 bubmmorexa [IOK
' p a T AOPOA https://m.edsoo.ru/d69df650
Hroro o pazneny 35
Pasznen 3. Kucinopoacoaep:kamnue opranndeckie coeJuHeHUst
but6mmorekxa [IOK
3.1 C . D 11 1
THPTEL. ToeHOI https://m.eds00.ru/d69df650
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3. KapOonunpHble coeMHEHMS: aabAeruabl U KeTOHbl. KapOOHOBBIE KHCIIOTHI. 21 1 Bu6muoteka [JOK
' Cnoxubie 3¢upsl. Kupbl https://m.edso0.ru/d69df650
bubnunoreka LIOK
3.3 v 9 1
HICBOS! https://m.edso0.ru/d69df650
Hroro no pazueny 41
Pa3znen 4. A3oTcoaepikaniue opraHnyecKkue coeIuHeHus
bubnunoreka LIOK
4.1 A A .b 12 1 2
MITHBL AMIHORHCIOTHL bEH https://m.edsoo0.ru/d69df650
Utoro no pazneny 12
Paspnen 5. BeicOKoMOJIeKY IS pHbIE COCIUHEHUS
5.1 BricokoMoONIeKyIIpHBIE COSAUHECHUS 6 bubmmorexa LIOK
' YBp A https://m.edso0.ru/d69df650
Wroro mo paszneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6

11 KJIACC

Ne /1t

HaumenoBanue pa3fesioB 1 TeM MPOrpaMMbl

KonuuectBo yacos

Bcero

KonTpo

JIbHbIC
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HpaxkTu

YyecKHue
a00ThI

DnexTpoHHbIE (U POBLIE)
o0pa3oBaTeNbHbIE PECYPCHI

Paznen 1. Teopernueckne 0OCHOBBI XUMUM



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

11 Crpoenue atoma. [lepuoanueckuit 3axon u Ilepuoauyeckas cucrema 9 bubnmoreka [JOK
' xumuueckux 3nemenTos JI. M. Menneneesa https://m.edsoo.ru/2dd57f24

bubnunorexa LIOK

1.2 CrtpoeHnue BemiecTBa. MHOTr0oOpasue BEIIECTB 11 hitps://m.edsoo.ru/2dd57£24
bu6nmorexa [IOK

13 KHMUYECKHE PeaKIIHH 19 https://m.edsoo.ru/2dd57f24

Utoro no pazneny 39

Pazgen 2. Heopranudeckast Xumust
bubnuoreka [{OK

2.1 Hemerauer 31 https://m.edsoo.ru/2dd57f24
bubmuoreka [{OK

2.2 Merauer 23 https://m.edsoo.ru/2dd57f24

Uroro no pazneny 54

Pasnen 3. XuMud U >KU3Hb
bubmmoteka IIOK

3.1 MeTtoap! TO3HAHUS B XUMHU. XUMHUS U KU3Hb 9 hitps://m.edsoo.ru/2dd57£24

Hroro mo pazneny 9

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102
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IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIJACC

KoauuecTBO 4acoB

DJIeKTPOHHbIE
Ne ) ara uudposbie
Tema ypoka 2 ) A bp
n/n Bcero E § u3yuyeHusi oOpasoBaTejibHbIE
= = § pecypcbl
g = 5o
=) = =4
= =) g &=
(=] < [~ S
= 2 a%s
[ o)
1 [TpeamMeT u 3HAYCHUE OPTAHUYECKON XUMHH, NIPEICTABICHHE O 1 https://m.edsoo.ru/2368dbc
MHOT000pa3ny OPraHNnYECKUX COeTUHEHHUN 3
) DJIEKTPOHHOE CTPOCHUE aTOMa yriiepoja (OCHOBHOE U BO30YKIEHHOE 1 https://m.edsoo.ru/bd893ad
COCTOsIHUS1). BaJleHTHBIE BO3MOKHOCTH aToMa yriiepoa 5
3 XuMHUYECKas CBSI3b B OPraHHYECKUX COCTUHEHUAX. MeXaHH3MbI 1 https://m.edso0.ru/b5b798
00pa3oBaHMs KOBaJCHTHOW CBSI3U, CIIOCOOBI pa3pbiBa CBSI3CH 8a
. https://m.edsoo.ru/d7378a4
4 Teopus crpoenust oprannueckux coenuHenuii A. M. bytneposa 1 c
5 Buibl n3omMepuu: CTpyKTypHasi, IPOCTPAHCTBEHHAS. DIICKTPOHHBIE 1 https://m.edsoo.ru/cae3f43
3¢ (deKTHl B MOJIEKYJIaX OPraHUYECKUX COeIMHEHUN 7
5 [IpencraBnenne o knaccu(UKAIMU U CHCTEMaTHYeCKass HOMEHKIIaTypa 1 https://m.edsoo.ru/8d4ad17
(IUPAC) opraHn4ecKux BEHIECTB 8
. . https://m.edsoo.ru/ecddc12
7 Knaccudukanms peakiuii B opraHU4eCKON XUMHH 1 o
. https://m.edsoo.ru/a5f718a
8 CucreMmaruzanys 1 0000IIeHE 3HAHNUI 10 TEME 1 6
AJTKaHBI: TOMOJIOTHYECKHA Psijl, 001as popmylia, HOMEHKIIATypa U
9 pax, obwas hopuy, P 1 https://m.edsoo.ru/e3a8faff
U30MEpUs, IEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
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https://m.edsoo0.ru/4d74cl6

10 Pu3nyecKue U XUMHUYECKUE CBOMCTBA AJIKAHOB 1
11 Haxoxnenue ankaHoB B ipupoze. CriocoObl MoTy4eHHs U IPUMEHEHUE https://m.edsoo.ru/a952ch7
AJTIKaHOB b
12 [{uksoankansl: oomas GopMyiia, HOMEHKIIATYpa U H30MEPHsI, 0COOCHHOCTH https://m.edsoo.ru/2a44f6d
CTPOCHUSI U XUMHYECKUX CBOMCTB, CIIOCOOBI MOJTYUCHHUS U TIPUMCHEHHE 6
Perrenne pacu€THbIX 33724 Ha ONPEICIICHUE MOJICKYIIIPHOU (hOPMYIThI https://m.edsoo.ru/65d19a5
13 OpraHUYeCcKOro BELIECTBA 10 MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, 3
BXOJISIIUX B ero cocras. CucreMaTu3aius 1 00001IeHIE 3HAHUH 110 TeMe -
AJKEHBI: TOMOJIOTHYECKHH psifl, 00mmias hopMyiia, HOMEHKIIATypa,
14 3JIEKTPOHHOE M MPOCTPAHCTBEHHOE CTpOeHUE MOsIeKy. CTpyKTypHast U https://m.edsoo.ru/f2cb3fAf
U C-TPAHC-U30MEPHS AJTKCHOB
. https://m.edsoo.ru/3344bc8
15 dusnueckre U XMMUYECKHE CBONCTBA ankeHOB. [IpaBuiio MapkoBHHKOBa 6
https://m.edsoo.ru/7fcf418
16 CrniocoObl ostyyeHus 1 IPUMEHEHNE aJIKEHOB c
17 [Mpaktrueckas padota Ne 1 o reme "[loydeHue ITHIICHA 1 U3YYCHUE €T0 https://m.edso0.ru/579c874
CBOMCTB" d
18 Pemenne pacu€THBIX 3aa4 Ha ONpe/IEIeHIE MOJICKYIISIPHOU (POPMYJIBI https://m.edsoo.ru/61a4ef6
OpPraHUYECKOTO BEIIECTBA €
19 AJNKaIUeHbl: CONpsDKEHHBIE, N30JMPOBAHHbIE, KyMYJIHPOBAaHHEIE. https://m.edsoo.ru/98c2elc
Oco0eHHOCTH IEKTPOHHOTO CTPOCHHS f
. y https://m.edsoo.ru/ccd8de9
20 XUMHYeCcKHe CBOMCTBA COMPSIKEHHBIX TUEHOB )
https://m.edsoo.ru/2fdaead
21 CrniocoObl osTyyeHHs 1 IPUMEHEHHUE aJIKaUEeHOB

4
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AJKUHBI: TOMOJIOTHYECKHH psifl, 001ast hopMyiia, HOMEHKIIATypa,

https://m.edsoo.ru/b8a7aeb

22 AIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI, (pu3ndeckne 4
CBOICTBA -
. https://m.edso0.ru/4d288c7
23 XHUMHUYECKHE CBOMCTBA aJIKUHOB f
. https://m.edsoo.ru/8c624d7
24 KauecTBeHHBIC peakluy HA TPOMHYIO CBA3b 6
https://m.edsoo.ru/d91efa6
25 CriocoOblI 1osTyyeHHsl U IPUMEHEHHUE aJIKHHOB f
y . https://m.edso0.ru/331153
26 Pemrenue 3anau: pacy€rel o ypaBHEHUIO XUMHUECKOW PEAKIIUN 6c
. https://m.edsoo.ru/caad3dc
27 Cucremarusanus 1 0000IIEHHE 3HAHUH 10 TEME 5
A : I , 00 s .
PEHBI: TOMOJIOTUYECKUH psfl, o0mast popMyia, HOMEHKIIATypa https://m.edsoo.ru/bd7487
28 DJEKTPOHHOE U ITPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI OCH30J1a M TOIYOIa, 4f
uX (pU3NUECKHE CBOMCTBA -
. https://m.edsoo.ru/al481ee
29 XUMUYECKHE CBOMCTBA apEHOB: PEAKIIMH 3aMEILLEHUS b
30 XUMHYECKHE CBOMCTBA apEHOB: PEAKI[H PUCOSTNHECHUS, OKHCICHUE https://m.edsoo.ru/475ech6
rOMOIIOroB GeH301a 3
. https://m.edso00.ru/3a39843
31 OcoO6eHHOCTH XUMUYECKHUX CBOMCTB CTHpOJIA 1
32 Perenne pacu€THBIX 337124 Ha OMPeE/ICIICHIE MOJICKYISIPHOU (HOPMYJIBI https://m.edsoo.ru/ee25a78
OpPraHUYeCKOTO BEIIeCTBA b
https://m.edsoo.ru/17b1c8d
33 CriocoOblI 1osTy4yeHHs U MPUMEHEHUE apEHOB 9
https://m.edso0.ru/12a2861
34 ['eHeTHYecKkas CBS3b MEKAY Pa3IMYHBIMH KJIACCAMH YTIIEBOOPOJIOB

c
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Pacuérel mo ypaBHeHUsIM XUMUYECKUX peakuuid. Cucremaru3anus u

https://m.edso0.ru/442986¢

35 .
000011IeHNE 3HAHUHA 110 TEME C
https://m.edsoo.ru/e234f8b
36 [Tpupoansiii ra3. [lonytHble HETAHBIE Ta3bI o D
. https://m.edsoo.ru/2144ba2
37 KameHHbI# yroJib ¥ IPOIYKTHI €T0 IEpepadoTKH 5
38 Hedtb 1 criocoOs! € nepepadoTku. [IpuMeHeHre mpoIyKTOB iepepaboTKu https://m.edsoo.ru/e251538
HedTH d
https://m.edsoo.ru/bfle4b9
39 I'enernyeckas CBSI3b MEXAY Pa3IMYHBIMU KJIACCAMM YTJIEBOJIOPOIOB 6
40 ["aI0reHONPOU3BOAHBIC YTIIEBOAOPOIOB: ICKTPOHHOE CTPOCHHUE; PEAKIIUH https://m.edsoo.ru/c5f79c2
3aMEIIeHUS raJloreHa 5
41 JleficTBure mienoYel Ha rajoreHnpon3BoIHbIe. B3aumoeicTeue https://m.edsoo.ru/e554b8e
JIMTaJIOTeHAIKAHOB C MATHUEM Y LIMHKOM 6
. " " https://m.edsoo.ru/3b144da
42 CucremaTtu3zanus 1 00001IeHNE 3HAHUN IO pa3zeny "YTiaeBo10poabl >
https://m.edso0.ru/9c237f5
43 KonTponbnas pabota o Teme "YraeBoaopoas"” 1
IT : i , 00
penenbHbIC OTHOATOMHBIC CITUPTHI: TOMOJIOTUYECKHUIT Psil, 00IIast https://m.edsoo.ru/bb16ae5
44 dbopmyna, CTpoeHHE MOJIEKYJI, U30MEpHsl, HOMEHKIIATypa, Kiaccudukanus, q
¢du3nueckue cBoiicTBa =
. https://m.edso0.ru/6f18427
45 XUMHYECKHE CBOMCTBA MPECTbHBIX OJHOATOMHBIX CIIUPTOB N
https://m.edsoo.ru/fe897d7
46 Cnoco0bl MoNTy4eHus! 1 IPUMEHEHHE OJJHOATOMHBIX CITUPTOB 9
47 [TpocTeie 3¢Uphl: HOMEHKIIATYPa U U30MEPHsl, 0COOCHHOCTH (PU3MUYESCKUX U https://m.edsoo.ru/da3f973

XHUMHUYECKHUX CBOICTB

1



https://m.edsoo.ru/442986cc
https://m.edsoo.ru/442986cc
https://m.edsoo.ru/e234f8be
https://m.edsoo.ru/e234f8be
https://m.edsoo.ru/2144ba22
https://m.edsoo.ru/2144ba22
https://m.edsoo.ru/e251538d
https://m.edsoo.ru/e251538d
https://m.edsoo.ru/bf1e4b96
https://m.edsoo.ru/bf1e4b96
https://m.edsoo.ru/c5f79c25
https://m.edsoo.ru/c5f79c25
https://m.edsoo.ru/e554b8e6
https://m.edsoo.ru/e554b8e6
https://m.edsoo.ru/3b144da2
https://m.edsoo.ru/3b144da2
https://m.edsoo.ru/9c237f51
https://m.edsoo.ru/9c237f51
https://m.edsoo.ru/bb16ae5d
https://m.edsoo.ru/bb16ae5d
https://m.edsoo.ru/6f18427a
https://m.edsoo.ru/6f18427a
https://m.edsoo.ru/fe897d79
https://m.edsoo.ru/fe897d79
https://m.edsoo.ru/da3f9731
https://m.edsoo.ru/da3f9731

MHoroaTtoMHBIE CIIMPTHBIL: STUJIICHIJIMKOJIb U I'NTMLUCPHUH, UX (bnanecxne u

https://m.edsoo.ru/76bb7d

48 .
XHUMUYECKHE CBOWCTBA dd
https://m.edso0.ru/784b2d
49 CriocoObI MOJTy4eHHUs U IPUMEHEHUE MHOTOATOMHBIX CITUPTOB 18
. https://m.edsoo.ru/e9277e9
50 deHoI: CTpOCHHE MOJIEKYIBI, (PU3UYECKHEe CBOMCTBA. TOKCHUYHOCTH (heHoIa 1
. https://m.eds00.ru/2978c8c
51 XuMu4eckue cBoiicTBa (heHoa 9
https://m.edsoo.ru/8d59bca
52 CriocoOsI MoJTydeHus U IpUMEHeHue GeHoa 2
53 [IpakTryeckas pabora Ne 2. PerieHre SKCIEpUMEHTAIBHBIX 337124 110 TeMe https://m.edsoo.ru/2897db
"CroupTsl U (heHosbr" 64
. https://m.edsoo.ru/2c4519d
54 CucremaTu3aius 1 0000IICHUE 3HAHUH TI0 TEME q
55 AJBJIETH]IBI M KETOHBIL: DJICKTPOHHOE CTPOCHUE KapOOHUIIBHOM IPYIIIIBI; https://m.edsoo.ru/b4bd24f
TOMOJIOTHYECKHUE PSJIbI, 00Mmas popMyiia, H30MEpHUsi 1 HOMEHKIIATypa 3
. https://m.edso0.ru/88a62b8
56 AnpAeruipl U KeTOHBI: (PU3NYECKUE CBOWCTBA; PEAKIINH MPUCOCTUHEHHS f
https://m.edso0.ru/73b6c71
57 Peaknuu okucIeHHS U Ka4ECTBCHHBIE PEAKIIMH aJIbJICTHI0B U KETOHOB 3
https://m.edsoo.ru/4f1f8b5
58 Crioco0bl TTOTy4eHUs aTbJACTHUI0OB U KETOHOB 9
59 OAHOOCHOBHBIE MpeAeNbHbIE KAPOOHOBBIE KHCIOTHI, 0COOEHHOCTH https://m.edsoo.ru/5f151b2
CTPOCHHS X MOJIEKY 1
. https://m.edsoo.ru/26eal7b
60 N3omepust 1 HOMeHKIaTypa KapOOHOBBIX KUCIIOT, X (PU3UYECKHE CBOMCTBA b
. https://m.edsoo.ru/d1a72f6
61 XUMUYECKUE CBOWCTBA MIPEICTBHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT

c
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https://m.edsoo.ru/5f151b21
https://m.edsoo.ru/26ea17bb
https://m.edsoo.ru/26ea17bb
https://m.edsoo.ru/d1a72f6c
https://m.edsoo.ru/d1a72f6c

OcobeHHOCTH CBOMCTB MypaBbUHOM KUCIOTH. MHOTr000pa3ue kKapOOHOBBIX

https://m.edso0.ru/45dd78

62
KHCJIOT le
Oco0 ICTB: o ,
COOCHHOCTH CBOMCTB: HETIPECIbHBIX H APOMAaTHYECKUX KapOOHOBBIX https://m.edsoo.ru/55bec93
63 JIUKapOOHOBBIX, THIPOKCHKAPOOHOBBIX KUCIIOT. [IpeicTaBuTeNH BBICIINX 5
KapOOHOBBIX KHCIIOT -
https://m.edso0.ru/b38d6f2
64 [TonsiTHE O MPOU3BOIHBIX KAPOOHOBBIX KHCIIOT 4
https://m.edsoo.ru/d9bcd1b
65 CriocoOsl moTyueHus: U IpUMeHEeHUEe KapOOHOBBIX KHCIIOT 5
66 CroxHbIe 3(UPBI: TOMOJIOTHYECKUN Psijl, 00mIast popMyiia, U30MEpHUs U https://m.edso0.ru/26d8c26
HOMEHKJIaTypa a
. https://m.edsoo.ru/582ce4c
67 dusnyeckre 1 XUMHYECKHE CBOMCTBA 3(UPOB c
68 Perenne pacu€THbIX 3aa4: 110 YpPaBHEHUIO XUMUYECKOW PEaKIiu, Ha https://m.edsoo0.ru/23219d
OIIpEeIeIICHUE MOJICKYJIIPHON (POPMYJIbI OPTraHHMYECKOTO BEIIECTBA 57
69 [Mpaktrueckas padota Ne 3. Penienue sSKCriepruMeHTaNbHBIX 33/1a4 110 TEME https://m.edsoo.ru/bd359e4
"Kap6oHoBbie kucnoTbl. CinoxHbIe d3QUpbI" c
. https://m.edsoo.ru/7b93b1
70 XKupsl: ctpoeHue, pusnuecKkue U XUMUYECKHE CBOMCTBA (TUPOIIN3) 5c
71 OCOOEHHOCTH CBOWCTB KUPOB, COJIEPIKAIINX OCTATKH HETPEICTbHBIX https://m.edsoo.ru/b921d8
KHPHBIX KHCIOT. JKUpHI B mpupoze 2b
79 Mbuia Kak cosii BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE. https://m.edsoo.ru/bcec45f
[TonsTre o cunTeTnyecknx Moronux cpeacraax (CMC) 7
73 I'enetrnyeckas CBSI3b YIIEBOIOPOAOB U KUCIOPOICOAEPKAIIIIX https://m.edsoo.ru/bacedf5
OpPraHMYECKUX BEIIECTB 3
.. . https://m.edsoo.ru/8f5cd5f
74 PacuéTel o ypaBHEHUSAM XUMUYECKUX PEAKIUN

8
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https://m.edso0.ru/3336fbf

75 CucremaTu3aius 1 0000IIeHUE 3HAHUH TI0 TEME f
76 OO11ast XapaKTEpUCTHKA YIIICBOOB U KJIaCCH(HKAIIHS yIIIEBOJIOB (MOHO-, https://m.edsoo.ru/458fh97
JU- U TIOJTUCaXapHU/Ibl) 7
. https://m.edsoo.ru/496cfdf
77 MoHocaxapuabl: pU3HUECKUE CBOMCTBA M HAXOXKICHUE B IPUPOJIC 4
. https://m.edsoo.ru/a4b3ed9
78 [TpuMeHeHue TIF0KO03bI, €€ 3HAaYCHHE B )KU3HEICSTEIbHOCTH OpraHi3Ma q
79 Jlucaxapuibl: caxapo3a, MajabTo3a U JlakTo3a. HaxokaeHue B mpupoie u https://m.edsoo.ru/48f213d
IIPUMCHCHHMEC qHCaxapuioB C
80 [Monucaxapuapl: CTPOCHHUE MAKPOMOJICKYJI, (PU3UUECKHE U XUMUYIECKHUE https://m.edsoo.ru/1e4479c
CBOWCTBA, IPUMCHCHHE c
https://m.eds00.ru/6178c2d
81 [TonsiTrie 00 NCKYCCTBEHHBIX BOJIOKHAX -
g2 Perenne pacueTHBIX 3324 Ha ONPEICIICHHUE J0JIU BHIX0/IA MIPOAYKTA https://m.edso0.ru/5cbec92
PEaKIUH OT TEOPETHYCCKHA BO3MOKHOTO 2
. https://m.edsoo.ru/22ef4cd
83 Cuctematu3zanys 1 0000IIeHNe 3HAHUH 110 pa3feny 5
84 KontpospHas paboTa o Teme "Kucnopoacoaepikariye opraHn4ecKue https://m.edsoo.ru/4bce75f
coequHeHHs" 5
g5 AMUHBI: KJIacCU(pHKaLUs, CTPOSHHE MOJIEKYJI, o01mast popMya, H30Mepus, https://m.edso0.ru/264c457
HOMEHKJIaTypa 1 (U3UYECKHEe CBONCTBA c
. https://m.edsoo.ru/cf13675
86 XUMHUYECKHE CBOMCTBA aMU(PaTHUECKUX AMUHOB 1
. https://m.eds00.ru/8444e69
87 AHWJIMH: CTPOCHHE aHUJINHA, OCOOCHHOCTH XUMHUYECKHX CBOMCTB aHUIIMHA )
https://m.edsoo.ru/13a4f7b
88 CriocoObI rmoTydeHusI 1 IpUMEHEHNE amupaTHIeCKIX aMHHOB

f
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AMUHOKHCIIOTBI: HOMEHKJIATypa U U30Mepusi, (pru3nyecKre CBOMCTRA.

https://m.edso0.ru/854485

89
OtaenbHbBIC PEACTABUTENN 0-aMUHOKHCIIOT 65

90 XHUMHYECKHE CBOMCTBA aMUHOKHCIIOT, MX OHOJIOTMYECKOE 3HAYECHHE https://m.edsoo.ru/beaffefe
aMuHOKKCIIOT. CHHTE3 ¥ THIPOJIN3 MENTHI0B

91 benku xak mpupoHBIE TTOJIUMEPHI; CTPYKTYPBI OSITKOB zttpS:/lm'edsoo'rU/69658fC

92 XuMHYECKHE CBOMCTBA OEITKOB Zttps://m.edsoo.ru/bfldb66

93 A3oTcoepiKaline reTepoluKiInueckue coenuHenus. HykienHoBbie https://m.edsoo.ru/b5dadfa
KHCIIOTBI: COCTaB, CTPOCHHE U OMOJIOTHYECKAsT POJIh 3

94 [IpakTuyeckas padora Ne 4. PerieHre SKCIEpUMEHTAIBHBIX 337124 110 TeMe https://m.edsoo.ru/cfcd234
"A30TcoaepKaliue OpraHnuecKue CoOeJuHEHNs" b

95 [MpakTrueckas padota Ne 5. Penienue sKCriepuMeHTaNbHBIX 33/1a4 110 TEME https://m.edsoo.ru/e7ba8f7
"Pacrio3HaBaHue OpraHUYECKUX COEAUHEHUN" c

9 KontpoipHas paboTa o teme "A30TcoaepKaiiue OpraHudeckue https://m.edso0.ru/c227969
coenuHeHns" f

97 OCHOBHBIE TIOHSTHS XUMHH BHICOKOMOJICKYJISIPHBIX COCIMHEHUH U METOIbI https://m.edso0.ru/649eldc
UX CHHTE3a —IIOJMMEPHU3AIIHs M MOJMKOHICHCAIHS f

98 [Tnactmacchl. Y THIM3AIHS U TepepaboTKa IIacTHKa Ttps:”m'edsoo'rU/ngfGSC

99 DacTOMEpHI: HATYPAIBHbBIA CHHTETHYECKHE KayayKu. Pe3rnHa Ettps://m.edsoo.ru/4a99d43

100 Bonokna: HaTypanbHbIE, HCKYCCTBEHHBIE, CHHTeTHUECKHe. [lomumepbl https://m.edsoo.ru/a74a71a
CIIEIHATBHOTO HAa3HAYCHUS 4

101 [Mpaktrueckas padota Ne 6. Penienue sKcriepriMeHTaNbHBIX 33/1a4 110 TEME https://m.edsoo.ru/92ea188
"Pacro3HaBaHue I1acTMacC U BOJIOKOH" C

102 O06o0061IeHre U cucTeMaTU3allvs U3YIeHHOTO MaTepuaa mo TeMe https://m.edsoo.ru/alb292a

"BbicOKOMOIEKYISIpHBIE COETUHEHUS"

a
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102 3 6

11 KJIACC

KoauuecTBO 4acoB

o o JJIeKTPOHHBIE N (POBLIE
Ne = 2 ara P uudp
Tema ypoka = b o0pa3oBaTe/ibHbIE
n/n Bcero = o U3YYeHHs CCVDCLL
g- 2| E = pecyp
s EA
=S X S
e'g =8
S o
= a = 3
1 Atom. CocTaB aTOMHBIX sep. XUMHUYECKHHA 371eMEHT. 30TOIbI 1 https://m.edsoo.ru/caflcl6b
2 CTpoeHue AIIEKTPOHHBIX 000JI04EK aTOMOB, KBAHTOBBIC YUCIIa 1 https://m.edso0.ru/8dbf4116
3 Knaccudukanus XuMUYIECKHX IEMEHTOB (S-, pP-, d-, f-oeMenTsI) 1 https://m.edsoo.ru/af88fe32
4 Pacnipenenenue 3J€KTPOHOB 0 ATOMHBIM OpOUTAIISIM 1 https://m.edsoo.ru/36e13bce
DIIEKTPOHHBIE KOHPUTYPALIMH ATOMOB 3JIEMEHTOB B OCHOBHOM U
5 P . (urypan 1 https://m.edsoo.ru/b85bb82b
BO30YXIEHHOM COCTOSTHUHT
6 DNeKTpOHHBIE KOH(UTYpAIU HOHOB. DJIEKTPOOTPUIATEIEHOCTD 1 https://m.edsoo.ru/5786f6e7
ITepuonnueckuii 3akoH u [leprnoanyeckas cucTeMa XUMUYECKHX
7 anemenToB J[. 1. MenneneeBa, CBsI3b ¢ COBPEMEHHOM TEOpHUEH CTPOCHHUSI 1 https://m.eds00.ru/3a9976d5
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUUYECKUX DJIEMEHTOB U
8 P 1 https://m.edsoo.ru/fa31cf53
00pa3yeMbIX MU TMPOCTBIX M CIIOKHBIX BEIIECTB 10 TPYIIIaM U ITEPHOIaM
9 Cucremaruzanusa U 0000IIEHNE 3HAHUN 10 TEME 1 https://m.edso0.ru/52866a7d
Buner xumndeckoii cBs13u. MexaHn3Mbl 00pa3oBaHNUA KOBAJIEHTHOM CBSI3H.
10 g P . 1 https://m.edso0.ru/1d1c3643
Bomopoanas cBsizb. MeKMOIEKYISIpHBIC B3aHMOIEHCTBHUS
BaneHTHOCTh ¥ BAJIEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b JJIEKTPOHHOMN
11 p 1 https://m.edso0.ru/d593dda5
CTPYKTYPBI MOJICKYJI C HX TEOMETPUYECKHM CTPOCHUEM
12 [IpencraBieHust 0 KOMIUIEKCHBIX COSIMHEHUSAX: COCTaB M HOMEHKIIATypa 1 https://m.edso0.ru/e968344f
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BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHHUS. THIIbI

13 . https://m.edsoo.ru/1d139bed
KPHUCTAJUTMYECKUX PEIICTOK U CBOWCTBA BEIECTB
[TonsTue o pucniepcHbIx cucteMax. [IpeacraBienue 0 KOJUIOUIHBIX

14 A P ped A https://m.edsoo.ru/c59d2e79
pacTBopax
VcTHHHBIC PaCTBOPBI: HACKHIIICHHBIC M HCHACHIIIICHHBIC, PACTBOPUMOCTb.

15 P P B B P P https://m.edsoo.ru/273d1e55
Kpucramioruapars

16 CrniocoObl BeIpaKEHHsI KOHIIGHTPAIIUU PaCTBOPOB https://m.edso0.ru/8236ad69
Perenue 3a1a4 ¢ UCIOIBb30BAaHUEM MTOHATHI ""MaccoBast A0JIs

17 . "o " A https://m.edsoo.ru/9ecab773
pacTBOpEHHOrO BeriecTa', "MOJIsIpHAsS KOHIICHTPAIUS

18 Knaccudukaius 1 HOMEHKIaTypa HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/eaf9863f

19 Cucrtemaru3zaius u 0000IIeHUE 3HAHUH 110 TeMe https://m.edsoo.ru/d82a2f76
KonTponsnas pabora o Temam "Ctpoenue atoma. [lepuoanueckuii 3akon

20 u [leproanueckas cucteMa XuMudeckux saementoB JI. 1. Menneneesa", https://m.edsoo.ru/6¢cf9fdb3
"Ctpoenue BemiecTBa. MHOTooOpas3ue BemecTs"
Knaccudukanus XuMUYeCKUX peakiiyii B HEOPraHHUECKOU U

21 OpPraHMYeCKOH XMMHUH. 3aKOH COXPaHEHHs MacChl BEIIECTB; 3aKOH https://m.edsoo.ru/f62a22ad
COXpaHEHHMsI U TIPEBPALICHUS YHEPTUU MPU XUMHUECKUX PEAKIIUAX

22 TerutoBbie 3GHEKTH XUMUYECKUX peakiuii. TepMOXHUMUYECKUE YPaBHEHHS https://m.edsoo.ru/8b9db2e4
BbrunciieHus Mo ypaBHEHUSAM XUMHUYECKUX PEAKIMHA U TEPMOXUMHUICCKUM

23 P peatt P https://m.edsoo.ru/e2c955b3
ypaBHEHUSIM
CKOpOCTh XMMUYECKON pEaKIuy, e€ 3aBUCUMOCTb OT Pa3IHYHBIX

24 P peaithh P https://m.edsoo0.ru/64117bbf
daxTopoB. KaTamu3s u karainu3aTopsl

25 ['oMOreHHbIe U reTepOreHHbIC PeAKIIUH https://m.edsoo.ru/d45fadd6
[Ipaktuueckas padora Ne 1 mo Teme "BiusiHue pa3nudHbix (pakTopoB Ha

26 P P . " P daxrop https://m.edso0.ru/5ded398¢c
CKOPOCTh XUMHUYECKOH peaKInu

27 OO0paTuMbie ¥ HEOOpPATUMBIE pEaKIIUUi. XUMHYECKOE paBHOBECUE https://m.edsoo.ru/555edb18
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[IpakTudeckas padora Ne 2 mo Teme "BiusiHue pa3nuvHbIX (DAaKTOPOB Ha

28 | 1 https://m.edso0.ru/13226491
MOJIOKEHHE XUMHUYECKOTO PABHOBECHSI

29 DneKTpoauTHYecKas quccoruanus. CUIbHbBIE U cIa0ble SJICKTPOIHTHI. 1 https://m.eds0o.ru/76fb45e2
Crenens AMCCOLUALINN

30 Nounnoe npousBenenue Boabl. Cpeaa BOAHBIX pacTBOpoB. BogopoaHblit 1 https://m.edsoo.ru/alllacfo
nokasatenb (pH) pactBopa

31 I'maponus coneii. Peakuuu, mporekaroiye B pacTBOpax dJIECKTPOIUTOB 1 https://m.edsoo.ru/2a7dcfb5

32 HpaKTI/IquKaﬂ"pa60Ta Ne 3 no Teme "Xumuyeckue peakliii B pacTBOpax 1 https://m.eds0o.ru/b7cb6f85
IIEKTPOJIUTOB

33 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUK. BaskHEHIIE OKUCITUTETH U 1 https://m.edsoo.ru/61aaec94
BOCCTaHOBHTEITH

34 Merto[ 37I€KTPOHHOTO (3JICKTOHHO-HOHHOT0) OajiaHca 1 https://m.edso0.ru/b31144a9

35 DJIEKTPOIIU3 PACTBOPOB U PACILIAaBOB BEIIECTB 1 https://m.edsoo.ru/8ba9572c

36 Perrenue 3a1a4 pa3InyHbIX THIIOB 1 https://m.edso0.ru/dc48b633

37 Pemrenue 3a1a4 pa3auyHbIX THIIOB 1 https://m.edso0.ru/aa826296

38 Cucremaru3zanus 1 00001IeHIe 3HAaHUH 110 TeMe " XUMHYECKHEe peakinn' 1 https://m.edsoo.ru/d164f8ad

39 KoHnTponpHas padora o Teme "XuMudeckue peakiuu"” 1 https://m.edsoo.ru/c12142fc
[Monoxxenune HemeTauioB B [leproandeckoii cucTeMe XUMHUECKHX

40 anemenToB /. V1. MeHeneeBa u 0COOEHHOCTH CTPOCHHS HX aTOMOB. 1 https://m.edsoo.ru/a7ebbbl1f
®u3nYECKUE CBOKMCTBA HEMETAIIIOB

41 ANoTpomnust HeMeTaIoB (Ha MpUMepe KUCIopoia, cepsl, pocdopa u 1 https://m.edsoo.ru/eb971ef8
yriaepona)

42 Bonopoa: monydenue, pusnueckre 1 XMMUYECKHE CBOMCTBA. [ HIpuIbl 1 https://m.edso0.ru/655f1cdf

43 lanorensr: HaXO)i(,Z[CHI/Ie B MIPHPO/JIE, CIIOCOOBI MOTYyUSHHS, PU3HUECKHE U 1 https://m.edsoo.ru/dblaceas
XMUMHYECKUE CBOWCTBA

44 INanoreHoBoopoabl. BaxkHeiine KucimopoacoaepKamme coeJnHEeHMsI 1 https://m.edsoo.ru/9bafc73f

TaJIOIrCHOB
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https://m.edsoo.ru/2a7dcfb5
https://m.edsoo.ru/b7cb6f85
https://m.edsoo.ru/61aaec94
https://m.edsoo.ru/b31144a9
https://m.edsoo.ru/8ba9572c
https://m.edsoo.ru/dc48b633
https://m.edsoo.ru/aa826296
https://m.edsoo.ru/d164f8ad
https://m.edsoo.ru/c12142fc
https://m.edsoo.ru/a7ebbb1f
https://m.edsoo.ru/eb971ef8
https://m.edsoo.ru/655f1cdf
https://m.edsoo.ru/db1acea5
https://m.edsoo.ru/9b4fc73f

JlabopaTopHbIe U TPOMBIIIIICHHBIE CIIOCOOBI MTOTYYCHHS TAJIOTCHOB.

45 N https://m.edsoo.ru/a2ed2bdb
[IpuMeHeHre TaIOTCHOB U UX COCTUHECHUI

46 'I:IpaKTquCfaa pabota Ne 4. Pemienue sKcriepuMEHTaIbHBIX 33J1a4 10 TEMe httos://m.edso0.ru/d93b1d89

l'anorenst

Kucmopoa: 1abopaTtopHbie U MPOMBIIUICHHBIC CIIOCOOBI MOTyYCHUS,

47 busnueckre U XUMHYECKHe cBoiicTBa. O30H. [IpuMeHeHne KKCI0poaa U https://m.edsoo.ru/a3d16caa
030Ha

48 OKCH/IBI U TIEPOKCH/IBI https://m.edso0.ru/45ec83ee

49 Peuienue 3a1a4 pa3nMyHbIX THIIOB https://m.edsoo.ru/ffe41chd

50 Cepa: HaXOX(,I[eHI:Ie B MPUPO/IE, CIIOCOOBI OTyUCHHS, PU3HYESCKUE U https://m.eds00.ru/78367bag
XMUMHYECKUE CBONCTBA

51 CepoBoiopo/1, cyibhuabl https://m.edsoo.ru/13ff4c21

59 Kucnopozaconepxaiiue coenuHenus cepbl. OCOOEHHOCTH CBOMCTB CEPHOM https://m.edsoo.ru/b27b9278
KHCIIOTHI

53 '1'_[paI(TI/ILIe'(.3Ka$[ pabota J\j"g 5. PerieHne SKCIIEpUMEHTANBHBIX 33124 [0 TeMe https://m.eds00.ru/5552ac35

Cepa u e€ coeluHEeHUs

54 A3zor: Haxonczlem:le B TIPUPO/IC, CIIOCOOBI MOTYYeHUsI, PU3NUSCKHE U https://m.edsoo.ru/a95e22a2
XUMHYECKUE CBOMCTBA. AMMHAK, HUTPH/IbI

55 KHCJIO]:)VOL[COL[epmamI/Ie coeauHeHus azora. OCOOCHHOCTH CBOMCTB https://m.edsoo.ru/f4142634
A30THOM KUCIIOTHI

56 [IpumeHeHHe a30Ta U €ro CoeMUHEeHU. A30THBIE YIOOpEHHS https://m.edsoo.ru/b2896¢f4

57 ®docdop: H&XO)K)ieHI/Ie B IIPUPO/IE, CIOCOOBI MOTy4YeHUs1, GU3NIECKUE U httos://m.eds00.ru/4316a825
xummuueckue coiictBa. ®ochuast u pochun

58 Oxkcunst pocdopa, pochopconepxamue kucnaotel. Comu GpochopHoit https://m.edsoo.ru/el 156
KUCIIOTBI

59 [Tpumenenue dpochopa u ero coeaunenuii. ochopHsie y100peHus https://m.edso0.ru/86d97a4b
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https://m.edsoo.ru/ffe41cbd
https://m.edsoo.ru/78367ba8
https://m.edsoo.ru/13ff4c21
https://m.edsoo.ru/b27b9278
https://m.edsoo.ru/5552ac35
https://m.edsoo.ru/a95e22a2
https://m.edsoo.ru/f4142634
https://m.edsoo.ru/b2896cf4
https://m.edsoo.ru/4316a825
https://m.edsoo.ru/e11f5fa6
https://m.edsoo.ru/86d97a4b

[IpaxTuueckas pabora Ne 6. Pemenue skcriepuMeHTaIbHBIX 33/1a4 10 TEMe

60 1 https://m.edso0.ru/a53d8319
"Azot u pochop u ux coenuHeHU"

51 e i vt mpenemne ! s 500, u/CAA 26047

62 Oxcupn yriepoaa(ll), oxcun yrnepoga(lV), yroapHas KuciaoTa u €€ colu 1 https://m.edsoo.ru/31dbefaa

63 PerieHue 3a1a4 pa3iuyHbIX THIIOB 1 https://m.edsoo.ru/3f842c3f

64 Kpemuuii: HaXO)Ii,Z[CHI/Ie B IIPUPO/IE, CIIOCOOBI MOTyUCHHSI, PU3HUCCKHE U 1 https://m.edsoo.ru/66354c8a
XHMHYECKUE CBONCTBA

65 Oxcun kpemuusi(1V), kpeMHUEBasI KUCIIOTA, CUITUKATHI 1 https://m.edsoo.ru/4d49ca68

66 E};I;I;\I/IZHGHI/IG KPEMHUS U ero coeanHenuit. CTEKII0, ero Mmoay4eHre, BU/IbI 1 https://m.edsoo.ru/619c5c8c

67 Perrenue 3a1a4 pa3InyHbIX THIIOB 1 https://m.edsoo.ru/12e4213b

68 CucreMaruzanus U 0000menne 3aannii o teMme "Hemertamnsr" 1 https://m.edsoo.ru/f2aa73ee

69 Konrposnbhast pabora o Teme "Hemerasmisr" 1 https://m.edso0.ru/31¢c26963

70 AHanu3 pe3ynbTaToB KOHTPOJIBHOM PabOTHI, KOPPEKILIUS OIIHOOK 1 https://m.edsoo.ru/3decd5f1
ITonmoxenne metamioB B [leproguyeckoil CUCTEME XUMUYECKHX

71 aneMeHTOB. OCOOCHHOCTH CTPOCHHS AIICKTPOHHBIX 000J0YEK aTOMOB 1 https://m.edso0.ru/bdf16636
METaJlIOB

79 OO6mue ¢puznueckre cBOMCTBa MeTaIOB. [[puMeHeHre MeTauioB B ObITY 1 https://m.eds0o.ru/Lbfc5733
U TEXHUKE

73 CrutaBel MetainioB. Kopposust meTamios 1 https://m.edsoo.ru/927eda97

74 Pernrenue 3a1a4 pa3inyHbIX THIIOB 1 https://m.edsoo.ru/4c4b83cf

75 ig;;(zgzz:h;iﬁ;?:: psia HanpspKeHU MeTamioB. O0mme crocoos 1 https://m.edsoo.ru/fed2921a
OO61mast xapakteprcTrka MeTaiioB |A-rpymmer [leproauueckoii CHCTEMbI

76 XUMHUYECKHX JIeMeHTOB. HaTtpuil u kanuii: nonydenue, pusnueckue u 1 https://m.edso0.ru/2f9eb663

XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC MMPOCTHIX BEHICCTB U UX COeIUHEHUI
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https://m.edsoo.ru/fed2921a
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O6mas xapakrepuctuka metaisio |IA-rpynmner [lepuonnueckoii cuctembl

77 XUMHYECKHX 3JICMEHTOB. Maruuii v Kajbluii: oxydeHue, Gu3ndeckue u https://m.edsoo.ru/ff792bdb
XHMHYECKHE CBOMCTBA, MPUMEHEHHUE ITPOCTHIX BEILIECTB U UX COCAUHECHUI

78 JXKEcTrocTh BOABI U CIIOCOOBI €€ yCTpaHeHHUS https://m.edsoo.ru/2b8fb6ea
AToMUHMI: TTOay4YeHHEe, GH3NUYESCKUE U XMMHYECKUE CBOMCTBA,

79 i ¢ https://m.edso00.ru/23523a24
MIPUMEHEHHUE
AmMdboTepHBIe CBOIICTBA OKCHJIa U THAPOKCHUIA aTIOMUHMS,

80 Gorep P https://m.edsoo.ru/ddbec859
TUJIPOKCOKOMIUIEKCHI aJTFOMUHMUS, X IPUMEHECHHE

81 Peuienue 3a1a4 pa3nMyHbIX THIIOB https://m.edsoo.ru/a6b6142e
IIpaktuueckas padora Ne 7. Pemenune sxkcnepuMeHTAIBHEIX 3a7a4 110 TEME

82 | P P \ P 8 https://m.edsoo.ru/7fd3985a

Mertanibl IJIaBHBIX MOATPYIII

OO06111as1t XapaKTEPUCTHUKA METAII0B T000UYHBIX rToarpymi (b-rpymmn

83 P Up rpymt (B-rpymm) https://m.edsoo.ru/ec7d3d1b
[Tepuoanydeckoil cUCTEMBI XUMUYECKUX IJIEMEHTOB
duznyeckre 1 XMMHUYECKHE CBOMCTBA XpOMa 1 €TI0 COSIMHEHNH, UX

84 P https://m.edsoo.ru/b7231ade
MIPUMEHEHUE
Bakueitmme coequHeHusa maprafia. IlepManranaT Kaius, ero

85 g N pram p https://m.edsoo.ru/be248ae6
OKHCJIUTENLHBIC CBOMCTBA
duznyeckre 1 XMMHUYECKHE CBOMCTBA JKejle3a M €r0 COSTMHEHUH.

86 A https://m.edso00.ru/42582bc9
[Tonyuenue u mpuMeHeHUE CIIIABOB Kelie3a
dusznyeckre ¥ XUMUUECKHE CBOMCTBA MEJIH U €€ COCTUHECHHH, X

87 https://m.edsoo.ru/fa5a29c3
MPUMEHEHUE
duznyeckre M XUMUYECKHE CBOMCTBA [IUHKA U €T0 COSANMHEHUH, HX

88 H s https://m.edsoo.ru/831fa51f
npuMeHeHue. [ MIpOKCOKOMITIIEKCHI IIMHKA
IIpakTryeckast padora Ne 8. Pemenne sxcnepuMeHTAILHBIX 3a1a4 110 TEME

89 P P ‘ P A https://m.edsoo.ru/2bféc2da

MerTansl TOOOYHBIX MOATPYIIT
90 Peurenvie 3a1a4 pa3IMyHBIX THITOB https://m.edso0.ru/c852c738
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O06o001menne 1 cucreMaTu3alys U3y4eHHOr0 MaTepuaa 1o TeMe

91 ) " 1 https://m.edsoo.ru/85bca6ee
Mertanibl

92 KonrposnbHast pabora o Teme "Merauibt” 1 https://m.edsoo.ru/cb1b9b36

93 AHan3 pe3ynbTaTOB KOHTPOJIBHON pabOThI, KOPPEKIIUS OLIMOOK 1 https://m.edsoo.ru/59b5b445

94 Poitb XUMUHU B 00€CIIEUEHIH YCTONYNBOTO PA3BUTHS Y€IOBCUCCTBA. 1 https://m.edsoo.ru/fdf635ef
IToHsATHE O HAYYHBIX METOIaX UCCIIEIOBAHMS BEIICCTB

95 HaydHble MPUHITUITBI OpraHU3anN XI/IMI/I‘ICCKS)FO POM3BOJICTRA. 1 https://m.edsoo.ru/fe533bcd
ITpoMBIIUIEHHBIE CIIOCOOBI MTOIYYEHHS Ba)KHEHIITNX BEMIECTB

96 XUMHUYECKOE 3arpsI3HCHUE OKPYIKAIOIIEH CPEIbl U €r0 MOCIICACTRHS 1 https://m.edso0.ru/3cc27266

97 XUMHS ¥ 30pOBbE YelioBeKa. JIeKapCTBEHHBIC CPE/ICTBA 1 https://m.edsoo.ru/ba569a21

98 Xumus uny. Poitb XuMuu B 00ecieYeHU M MUIIEBON 0€30IMaCHOCTH 1 https://m.edsoo.ru/75d2f5b6

99 Kocmerrnueckue u nappromMepHbie cpeacTBa. beiToBas Xumust 1 https://m.edsoo.ru/5cc5d12b

100 XHUMHS B CTPOUTEIBCTBE. BakHeNIINe CTPOUTENIBHBIE U 1 https://m.edsoo.ru/bef253¢6
KOHCTPYKIIHOHHBIE MaTEPHAIbI

101 XUMHS B CEIbCKOM X03s1iicTBe. OpraHnv4ecKnue U MUHEpAIbHBIE 1 https://m.eds0o.ru/9632d65f
ynoopeHus

102 CucreMarusanus 1 00001IeHNE 3HAHUH 110 TEME 1 https://m.edso0.ru/b1123391

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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IMPOBEPSIEMBIE HA EI'D 11O XUMWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJIBHON MIPOI'PAMMBI
CPEJHEI'O OBHIEI'O OBPA3OBAHUS

Kon
NpoBePSIEMOro
TPeOOBaHUA

IIpoBepsiemble TPeGOBAHUS K MPEAMETHBIM pe3yJbTaTaM
0CBOEHHS OCHOBHOMH 00pa30BaTe/IbHOI NMPOrPaMMbl CPeHEro
o0urero odopasoBanus

1
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1.2

Brnanenue cucteMol XMUMHUYECKUX 3HAHUM, KOTOPasi BKIIFOYAET:

OCHOBOIIOJIATAIOIME MOHATUSA (XMMUYECKUI 3JIEMEHT, aToM,
U30TOIBI, IIEKTPOHHAsE 000JI0YKa aToMa, S-, p-, d-3J1eKTPOHHBIC
opOUTany aTOMOB, OCHOBHOE U BO30YKIEHHOE COCTOSIHUE aToMa,
HOH, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTENICHb
OKHCIJICHUS, XUMHUECKas CBs3b (G- M M-CBsI3b, KpaTHBIC CBS3N),
ruOpuaIu3aus aTOMHBIX OpOUTaIel, KpUCTaNInYecKas peneTka,
MOJIb, MOJISIpHasE Macca, MOJSIpHBIH 00BEM, MOJIsIpHAs
KOHIEHTPAalLUs, PACTBOPHI (UCTHHHbBIE, TUCIEPCHBIE CHCTEMBbI),
KPUCTAJJIOTUAPATHI, YIIAEPOAHBIA CKeleT, (YyHKIUOHAIbHAsS
rpynna, paaukai, U30Mephl, CTPYKTypHas GopMylia, H30MEpHUs
(cTpykTypHasi, reomeTpuueckas (UHUC-, TPAHCHU3OMEPHUS),
TOMOJIOTHYECKHUI psAZl, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOI- U
a30TcOJepKalle  COEAUHEHHUs, OWOJIOTMUECKH  aKTHBHbBIC
BeulecTBa (YIJIEBOJbI, JKUPBI, OEJIKH), MOHOMEp, IOJUMED,
CTPYKTYpPHOE  3BEHO, BBICOKOMOJIEKYJISIDHBIE  COEAMHEHMS,
KPEKUHT,  pU(OPMHMHI,  THUIBI  XHMHYECKUX  peaKIHi
(OKMCITUTENBHO-BOCCTAHOBUTEIbHBIE, 9K30- U SHAOTEPMHUUECKHE,
peakiuu HOHHOTO 0OMEeHa, TOMO- U reTepOreHHble, 00paTUMbIE U
HEOOpaTUMbIC), PACTBOP, DJIEKTPOJIUTHI,  HEDJICKTPOJIUTHI,
AIIEKTPOJIUTUYECKAs ~ JTUCCOLMAIMS, CTENEeHb JUCCOLMAIIH,
OKHCIIUTETD, BOCCTaHOBHTEIb, ANEKTPOIIH3, CKOPOCTh

XUMHUYECKON peaklnu, XMMHUYECKOE PAaBHOBECHE)

TEOPHUH U 3aKOHBI (TEOPHS XUMUUECKOTO CTPOCHUS OPTAaHUYECKUX
BemectB  A.M. bBytnepoBa, Teopus AIEKTPOJIUTUUECKOU
nuccounanuu, [lepuonnueckuii 3axkon [{.11. MenneneeBa, 3akoH
COXpaHEHHUsS MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK
XUMHHM, MHPOBO33PEHUYECKUE 3HAHMS, JICKAllUe B OCHOBE

IMMOHUMAaHUA MPUINHHOCTH U CUCTCMHOCTU XUMHUUYCCKUX S{BHGHI/II;'I,




1.3

COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU BEIIECTBA HAa
aTOMHOM, MOJIEKYJIIPHOM ¥ HaJMOJIEKYJISIPHOM YPOBHSIX

IPEACTABICHUA O  MEXaHU3Max  XUMHYECKUX  PEaKluil,
TEPMOJAVHAMUYECKUX U KUHETHYECKUX 3aKOHOMEPHOCTAX UX

IIPOTCKAHNA, O XUMHUYCCKOM PABHOBCCHUH, TUCIICPCHBIX CUCTECMAX

14

1.5

(bakToJIOTHYECKUE CBEJICHUSI O CBOMCTBAX, COCTABE, MOJYUCHUH U
0€30MacHOM HKCIOJIb30BaHUU BAXKHEHIINX HEOPTraHUYECKUX WU
OpPraHWYECKHUX BEIIECTB B OBITY M MPAKTUYECKOW JIEATEIIbHOCTH

YCIIOBCKA

oOuye HayyHble NPUHIMIBI XUMUYECKOTO IPOU3BOJCTBA (HA
npUMepe MPOU3BOJICTBA CEPHONM KUCIOTHI, aMMHUaKa, METaHOJA,

nepepadoTKH HEPTH)

ChopmupoBaHHOCTH YMEHUY BBISBIISTH:

2.1

2.2

XapaKTEepHbIE NPU3HAKU U B3aUMOCBS3b W3YUYCHHBIX MOHSITHH,
IIPUMEHATH COOTBETCTBYIOIINE OHATHUS PU OITMCAHUN CTPOCHUS
U CBOMCTB HEOPTraHWYECKUX W OpPraHMYECKUX BEIIECTB U HUX
IIpEBpAIICHUI

B3aMMOCBSI3b ~ XUMHYECKMX 3HAHUH €  TOHATUSAMU U
NPEJCTaBICHUSMHI JPYTUX MPEeIMETOB Uil 0ojee 0CO3HAHHOTO
MOHUMAaHUS U OOBSICHEHUS CYIIIHOCTH MaTepUAIIbHOTO €HMHCTBA

MUpa

3.1

3.2

CdopMUpoOBaHHOCTH YMEHUS UCTIOIB30BATh:

HAaMMEHOBAHUS XUMHUYECKUX COECAUHEHHU MEXIYHAPOJIHOIO
COI03a TEOPETUYECKOU W MPUKIAJHOW XUMHH U TPUBUAIIbHBIC
Ha3BaHUS BEUIECTB, OTHOCAIIMXCA K H3YYEHHBIM KJaccam

OpPraHu4YCCKUX U HCOPTraHUYCCKUX COCI[I/IHGHI/Iﬁ

XUMUYECKYI0  CHUMBOJHMKY JUISI ~ COCTaBileHus  (opmyn
HEOPraHMYECKUX BEIIECTB, MOJEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX W  CKEJETHBIX)  (opMyl

OpPraHN4YCCKHX BCHICCTB

4.1

CdopMupoBaHHOCTH YMEHHUSI KJIaCCUDUITUPOBATH:

HEOpraHNYECKHE BEIIECTBA, CAMOCTOATENILHO BEIOMPATh OCHOBAHUS
U KpUTepHU IS KJIACCU(HUKALMU HM3YYaeMbIX XHMHUYECKHUX

00BEKTOB




4.2

4.3

OPraHNn4CeCKHUC BCIICCTBA, CAMOCTOATCIIBHO BI:I6I/IpaTb OCHOBAHUA U

KPUTEPHH s KITACCU(DUKALMU N3Y4aeMbIX XMMUYECKUX OOBEKTOB

M0 Ppa3IMyYHBIM TMpU3HAKaM (YUCIYy U COCTaBY pearupyrommx
BEIIECTB, TEIUIOBOMY 3((deKTy peaxiyu, U3MEHEHUIO CTeTeHeH
OKHCJTICHHUSI ~ DJIEMEHTOB, OOpaTUMOCTH  PEaKIMH, YYacTHIO

KaTajam3aTropa)

CopMUpPOBAaHHOCTh YMEHHS XapaKTEPU30BaTh JIIEKTPOHHOE
CTPOEHHE aTOMOB (B OCHOBHOM U BO30YXJIEHHOM COCTOSIHUM) U
MOHOB XUMUYECKUX 31eMEHTOB | — 4 nepuosioB Ilepnoanueckoit
cuctembl /.M. MeHpeneeBa U HX BaJCHTHBICE BO3MOXKHOCTH,
UCIIOJIb3Ys MOHATHS S-, p-, O-3JIEKTpOHHBIE OpOUTAIH,

OQHCPICTHUYCCKUC YPOBHHU

ChopMUpPOBAaHHOCTH yMEHHUSI OOBSICHATH 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOMCTB XUMHYECKUX DJIEMEHTOB M 00pa3yeMbIX MU

COEIMHEHUH 10 MEPHUOJaM U IPyIIIaM

CdopmupoBaHHOCTH YMEHHUS COCTaBJISITh YpaBHEHHUS

XHUMHNYCCKUX peammﬁ " PAaCKpbIBATh UX CYITHOCTD:

7.1

OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ mocpeaACTBOM

COCTAaBJICHUSA 3JICKTPOHHOT'O OajaHca dTHX peaKuHﬁ

7.2

7.3

YpaBHEHUA PEAKIMIA PA3JIMYHBIX TUIIOB; MOJHBIE U COKPAILIEHHBIE
YpaBHEHUS PEaKIMii HOHHOTO OOMEHA, YYUTHIBAsK YCJIOBHS, TIPU
KOTOPBIX 3TH pPEaKIMU UIYT A0 KOHIA

peakiuii TUIPOJN3a, peakuii KoMruiekcooOpazoBaHus (Ha

MpUMepe THIPOKCOKOMILIEKCOB [IUHKA U alTFOMUHUS )

8.1

CdopMuUpoBaHHOCTH YMEHUSI IOTBEPKIATH:

Ha KOHKPETHBIX TPUMEPaX XapakTep 3aBUCUMOCTH PEAKIIMOHHOM
CIOCOOHOCTH OPraHWYECKHX COCTUHEHMH OT KpaTHOCTH M THIIA
KOBAJICHTHOU CBA3U (G- U TT-CBS3M), B3aUMHOTI'O BJIMSIHUS aTOMOB
W TPyINm aTOMOB B MOJIEKYJaX, a TakKKe OT OCOOEHHOCTEH

peanu3anyy pa3IMuHbIX MEXAHU3MOB IIPOTEKAHUS PEAKLIUN

8.2

XapaKTCPHBIC XUMHNYCCKHUC CBOMCTBA BCIICCTB
COOTBCTCTBYIOIIIMMU SKCIICPUMCHTAMU U 3allUCAMHU ypaBHeHI/Iﬁ

XUMUYECKHUX PEAKIUI
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ChopMupOBaHHOCTH yMEHHUS XapaKTEpHU30BaTh COCTaB U
Ba)KHEUIIINE CBOMCTBA BEIIECTB, MPUHAJISKAIMX K
ONpeAeNEHHbIM KJaccaM M TpylnaM COEIWHEHUN (TpocThie
BEILIECTBA, OKCUBL, TUIAPOKCH/IBI, COJIH; YTIIEBOIOPObI, TPOCTHIE
3¢upel, cnupThl, (EHOJBI, aNbIETHAbl, KETOHBI, KapOOHOBBIC
KHUCIIOTBI, CJOXHBIE dJQUPBI, KUPHI, YIJIEBOAbI, AMHUHBI,
AMUHOKHCIIOTHI, OCIIKH)

ChopMHpOBaHHOCT, ~ yMEHHS  TPOBOAUTH  PACU€Thl IO
XUMHYECKUM (popMysiaM M ypaBHEHHUSIM XUMUYECKUX PEaKIUil C

HCIIOJBb30BaHUCM (1)1/131/1%01(14)( BCIINYHNH:

10.1

Macchl (00béMa, KOJTMYECTBA BEIECTBA) IPOIYKTA PEAKIIUH, CCITH
OJIHO M3 HCXOJHBIX BEIIECTB JaHO B BHIE pacTBopa C
ONPENCIEHHOM MACCOBOM JI0JIEM pACTBOPEHHOTO BEILECTBA WU

JIaHO B U30BITKE (MMEET MPUMECH )

10.2
10.3
10.4

MaccoBOW WM 00BEMHON IO, BBIX0/1a POIYKTa pEaKIIUU
TeII0BOTO A PeKTa peakiuit

00BEMHBIX OTHOILIIEHUI Ta30B

105

11

M0 HAXOXJCHUIO XUMHUUECKON (hOpMYIIbI BEIIECTBA

Bnanenue cucreMol 3HaHMHM O METOJAaX HAYYHOTO ITO3HAHUSA
SIBJICHUW TIPUPOJIbI, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax U
YMEHUE TMPUMEHATh 3TH 3HAHUS TIPU SKCIEPUMEHTAIBHOM
HCCIICIOBAHUM BEIICCTB M JJI1 OOBACHCHHUS XHMHUYCCKHUX
SBJICHUM, MMEIOIMX MECTO B NOPUPOAEC, MNPAKTUUYECKOU

ACATCIIBHOCTH YCJIIOBCKA U B HOBCG,HHGBHOI‘/'I KHU3HHU

12

ChopmMupoBaHHOCTh YMEHHUSI PUMEHATDH (MCTIOJI30BaTh) 3HAHUS
O COCTaB€ M CBOMCTBaxX BEUIECTB [UISl DKCIEPUMEHTAIBHON
IIPOBEPKU T'MIIOTE3 OTHOCUTEIBLHO 3aKOHOMEPHOCTEW MTPOTEKAHUS
XUMHUYECKUX PEAKLUUN W IMPOTHO3UPOBAHMS BO3MOYKHOCTEM HX
OCYILIECTBJICHHS;  CUCTEMHBIE  XHMHUYECKHE  3HAHHUA  JUIA
OObACHEHHS W  TPOTHO3UPOBAHMSA  SBJICHUH, HMEIOIIUX
€CTECTBEHHOHAYUYHYIO MPHUPOAY; [UISl TPHUHATUS TPaMOTHBIX

peleHuit MpoOIeM B CUTYAIUSIX, CBA3aHHBIX C XUMHEH

13

ChopmMupoBaHHOCTH yMEHHSI IUIAHUPOBAaTH W MPOBOJUTH

XUMHUYECKHH SKCIIEPUMEHT (MOJTy4yeHUEe M H3y4YeHHE CBOWCTB




14

15

HEOPTaHWYECKHX W OpPraHMYECKUX BEIIECTB, KAaYCCTBEHHBIC
peaxuu yTJIEBOAOPOIOB Pa3TMIHBIX KJIaCCOB u
KHCJIOPOACOACPKAIMUX  OPraHUYEeCKUX  BEIIECTB, pEIICHHUE
IKCIIEPUMEHTAIFHBIX 33124 TT0 PACTIO3HABAHUIO HEOPTaHHUECKUX
Y OPraHUYECKHUX BEIIECTB) C COOII0OICHUEM MPABIIT OE€30M1aCHOTO
oOpallleHus1 ¢ BellecTBaMu U J1a00paTOpHBIM 00OPYIOBaHUEM;
dbopmMynMpoBaTh LENH  UCCICAOBAaHUS; TPEACTABIATH B
pa3nmuyHON (opMe pe3ynbTaThl SKCIIEPUMEHTA, AaHATN3UPOBATH U

OLCHUBATDH UX JOCTOBCPHOCTDH

C¢hopMHPOBAHHOCTh YMEHUS OCYILLECTBIATH II€JI€HAIPaBICHHBIN
MOUCK XUMHUYECKOW HH(POpPMAIMK B PA3IMYHBIX HCTOYHUKAX
(HayyHas M y4eOHO-HAay4dHas JIUTEpaTypa, CPeICTBa MacCOBOM
uHpopmaruy, certb MHTepHET W  Jpyrue), KPUTUYECKH
aHAJTM3MPOBATh XUMUUECKYIO HH(OpMaLMIO, TepepadbaThiBaTh €€ 1

HCIOJIb30BaTh B COOTBETCTBUH C IMOCTaBICHHON yueOHOM 3a1aueit

ChopMupoBaHHOCTh YMEHHS TIPOTHO3UPOBATH, aHATU3UPOBATH H
OIICHMBAaTh  HMH(OpPMAIMIO €  TO3MIMA  JKOJOTHYECKOM
0€30MMacHOCTH TOCJCACTBHA OBITOBOH M IMPOW3BOACTBEHHOM
JIEATETPHOCTH YeJIOBEKa, CBSI3aHHON ¢ TepepaOOTKON BEICCTB;
c(hOpMHUPOBAHHOCTh YMEHHI OCO3HABATh OIMMACHOCTH BO3JICHCTBHUS
Ha YKHUBBIE OPraHU3Mbl ONPEJAECIEHHBIX BEIIECTB, IOHUMAsi CMbICII
MOKa3aTess NpeAeIbHON JOMYCTUMOW KOHIIEHTPAIMHU, U TTOSICHATh
Ha MpUMEpax CIOCcOObl YMEHBIICHHUS W MPEAOTBPAICHUS WX

BpPETHOTO BO3JICUCTBHUS HA OPTaHU3M YeJIOBEKa




IHEPEYEHD 3JIEMEHTOB COJAEPKAHUS, ITPOBEPAEMbIX HA EI'D
IO XuMHnumn

Kon

IIpoBepsieMbIil 3JIEMEHT COIEPKAHUA

1

1.1

1.2

TeopeTnueckue OCHOBBI XUMUU

Crpoenue BemiectBa. CoBpeMeHHass MOJENb CTPOEHHUS aToMa.
Pacripenenenue  3IIEKTPOHOB 1O HHEPreTUYECKUM  YPOBHSIM.
Knaccudukarus xumudeckux 31eMeHTOB. OCOOEHHOCTH CTPOCHHS
SHEPreTUYCCKUX YPOBHEH aToMoB (S-, P-, d-ayieMenTOB). OCHOBHOE U
BO30YKIEHHOE COCTOSIHUS AaTOMOB. OJEKTPOHHAs KOHQUIYyparus

aToma. BaneHTHBIE 3JIEKTPOHBI

[Tepuonuueckas cucrema xumMudeckux 3ineMeHToB .M. Menzaeneena.
Ousznueckun cmbica Ilepuoamueckoro 3akona .M. Mennaeneena.
[IpuunHBl U 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB 2JIEMEHTOB U MX
COCMHEHMH 10 MEePUOJIaM U rpyninaM. 3aKOHOMEPHOCTH B U3BMEHEHUHU
CBOWMCTB MPOCTBHIX BEIIECTB, BOJOPOIHBIX COCIUHEHUMN, BBICHINX

OKCHIOB U THAPOKCHUIOB

1.3

1.4

BanenTHOCTh. Dn€KTPOOTPULIATENBHOCTD. CTENEHb OKUCIEHUS

Buabl xuMuueckoil cBA3U (KOBaJIEHTHAs, MOHHAs, METAJJIMYECKas,
BOZIOPOJIHASI) M MeEXaHU3MbI €€ oOpa3oBaHUs. MEXKMOJICKYIspHBIC
B3aUMOJICUCTBUA. BemiecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO
cTpoeHust. TUIbl KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA

BEILIECTB OT TUIA KPUCTAIINYECKON PEIIETKU

1.5

Xumuyeckass peakuusa. Knaccupukanuss XUMHYECKUX DEAKIUH B
HEOPraHUYeCKON M OPraHMYECKON XUMHH. 3aKOH COXPAHEHUSI MacChl

BEIIICCTB

1.6

1.7

CkopocTb peakiuu, e€ 3aBUCUMOCTh OT Pa3INYHbIX (DaKTOPOB

TennoBbie >PdexTsl XUMHUECKUX peakiuil. TepMoxumudeckue

YPaBHEHHUS

1.8

1.9

Obpatumble  peakuuu. XHUMHYecKoe paBHOBecue. DakTopsl,
BIIMAIONINE HA COCTOSIHME XUMHYecKoro paBHoBecus. [Ipunumn Jle

[IaTenare
OnexrponuTrdeckas qucconuansi. CUIbHBIC U cJIa0bIe SICKTPOIUTHI.
Cpena BoHBIX PaCTBOPOB BEIIECTB: KUCTas, HEUTpaibHasl, eJI04Hasl.

Crenennp aqucconuanuu. Peakiiyuy noHHOTo oOMeHa




1.10

1.11

1.12

I'mppomus  coseir. HMoHHOE mpom3BeneHHE BOABL.  BoIopoaHbIil
nokazatens (pH) pacTtBopa

CriocoObl BbIpaXE€HUSI KOHIIEHTPALIMM PACTBOPOB: MAaccoBasi OIS
pPacTBOPEHHOTO BEIIECTBA, MOJISIpHAsI KOHIIEHTpalus. HaceilenHsie u
HEHACBIIIEHHBIE PaCTBOPHI, paCTBOPUMOCTb. Kpucrannoruapatsl
OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE peakinu. [loBeeHne BeecTs B

cpclaax € pa3HbIM 3HAYCHUCM pH Metonasl QJICKTPOHHOTI'O OajaHca

1.13

2.1

2.2

DJEKTPOJIA3 PACTBOPOB U PACILIABOB COJICH
OCHOBBI HEOPTAHUYECKOW XUMHHU

Knaccudukanus Heopranuueckux coeauHeHuil. HomeHknatypa

HEOPraHWYECKUX BEILIECTB
XHWMHYECKHE CBOWCTBA BaKHEWUIINX METAJUIOB (HATPUM, KaJHi,

KaJIBIIMK, MarHui, aJlOMUHUN, IUHK, XpOM, XKE€JI€30, MEIb) M HUX

coenuHeHUH. OOIIHE CTIOCOOBI OJYICHHUS METAJIIOB

2.3

2.4

2.5

XUMHYECKHUE CBOWCTBA BAXKHEWUIIUX HEMETAJJIOB (TaJOT€HOB, CEpHI,
aszota, ocdopa, yraeposa u KpeMHHUSA) U UX COCTUHEHUM (OKCHJIOB,

KHCJIOPOJICOAEPKAIIUX KUCIIOT, BOJAOPOJIHBIX COCTMHEHUH)

I'eneTnueckas cBsA3b HCOPraHMYCCKUX BCIUICCTB, MIPUHAIJICIKAIINX K

Pa3IMYHBIM KJ1acCaM

Wnentudukanus Heopranndeckux coenHeHnil. KauectBeHHnbie

pPCaK1 Ha HCOPraHNMYICCKHNEC BCIICCTBA 1 HMOHBI

3.1

OCHOBBI OpPraHUYECKON XUMHUH

OCHOBHBIE MTOJOKEHHS TEOPUH XUMUYECKOT'O0 CTPOCHUSI OPTaHUYECKUX
coenuHeHuii A.M. BytiepoBa. YriepoaHblli CKelleT OpraHuyYecKou
MoJIeKyJbl. KpaTHOCTh XMMUYECKOM CBSI3U. S- U P-CBsi3u. SP3-, SP2-, Sp-
rudpuan3anuu opoburtaneii aToMoB yriepoja. 3aBUCUMOCTh CBOWCTB
BEIIECTB OT XHWMHMYECKOTO CTPOCHHS MOJIeKyl. [omoioru.

I'omonornueckunt psaa. Mzomepus u usomepsl

3.2

3.3

[Tonsatue o pyHkmoHaIBHOU rpymme. OpueHTalMOHHBIE d(P(EKTHI
3aMECTUTENIEH
[IpencraBnenne o  KiIaccUPUKAMM  OPraHMYECKUX  BEIIECTB.

Homenknatypa opraHMuecKkuX COCIWHEHHH (CHUCTeMaThyeckas) |




3.4

3.5

TPUBUAJIBHBIC HAa3BaHUWA Ba)KHEHUIITNX HpeILCTaBHTeHCﬁ KJ1aCCOB

OpTraHN4YCCKHUX BCIICCTB

CBoOogHOpaIMKAIBHBIM U MOHHBIM MEXaHU3MBI peakiiuu. [loHsTue o
Hykiaeodpune u snekrpodmie. IlpaBumo MapkoBHukoBa. IIpaBuio

3aiineBsa

Ankanpl. XHMMHYECKHE CBOWMCTBA ajKaHOB: raJJorcHUpPOBAHHC,
ACTUAPHUPOBAHHUC, TCPMHUICCKOC Pa3JI0KCHHUC, KPCKHUHT,
n3oMepusanus, TOPCHUC. HonyquHe AJIKaHOB. HI/IK.TIO&IIKaHBI.
CHGHI/I(bI/IKa CBOMCTB IMKJIOQJKAHOB C MaJbIM pasMCpoOM ILHUKIIA.

Peakuuu IMPUCOCINHCHUA U PAJUKAJIbHOI'O 3aMCIICHUA

3.6

3.7

3.8

Ankensl. XHMHMYECKHE CBOWCTBA: pPEAaKUMM  MPHUCOCIUHECHUS
(rajoreHupoBaHUE, TUAPUPOBAHNUE, TUAPOTraJOreHUPOBAHNUE,
ruapaTams), TOpEHUS, OKHUCJICHUS u MOJINMEPHU3ALINH.

[IpombInuieHHbIE U Ja00paTOPHBIE CIOCOOBI MOTYUYEHHS AIKEHOB

AnkagueHbl. XHMMHUYECKHME  CBOMCTBA  aJKAaJIMEHOB:  PEaKUUHU
MpUCOeANHEHUsT (TUIPUPOBAHUE, TAlIOTCHUPOBAHUE), TOPECHHUS U

MMOJIMMCPU3alINH. HonyquI/Ie AJIKaJUCHOB

AnkuHbl. XHMHUYECKHME CBOMCTBA: pEaKIMU MNPUCOCTUHECHUS
(ramoreHnpoBaHue, TUAPUPOBAHHUE, rujpaTanus,
THIPOTAJIOTEHUPOBAHUE) KaK CIIOCO0 MOTYYEHUS TOJIUMEPOB U IPYTUX
MOJIE3HBIX NPOAYKTOB. Peakiuu 3amenienus. 1 opeHne aneTniieHa Kak
HWCTOYHHUK BBICOKOTEMIIEPATYPHOI'O IIAMEHU JJISI CBAPKU U PE3KU

MCTAJIJIOB. HpI/IMeHeHI/IC allCTHJICHA

3.9

Apenbl. XUMHYECKHE CBOMCTBA OEH30/1a: peaKIuu EeKTPOYUIBHOTO
3aMellleHusl, MpHUCOeIUHEHUs1 (TUJIPUPOBAHUE, TaIOTE€HUPOBAHUE).
Peakuust ropenus. OcCOOEHHOCTM XHUMHYECKHUX CBOMCTB TOJIyOJIA.
[Tomyuenune Oenzona. OCOOEHHOCTH XUMHYECKHUX CBOWCTB CTHPOJIA.
ITonmumepuzauua crtupona. CrnocoObl MOJNy4eHHMs] U NPUMEHEHUE

apOMAaTHYECKUX YTIEBOJAOPOIOB

3.10

CHI/IpTI)I. HpeneanHe OJJHOATOMHBIC CIIUPTHI. XHUMUYECKUE
CBOMCTBA: B3aHMOHCﬁCTBHG C HATpUEM Kak crnoco0 YCTaHOBJICHUA
HaJIW4duA THUAPOKCOTPYHIIBI, C TaJJOrCHOBOJAOPOJaMH KakK CI1Ioco0
MMOJIYUCHUSA paCTBOPI/ITCHeﬁ, BHYTpPH- u MCKMOJICKYJIIpHAasA

Acruaparanu. Peakuus TOpCHUA. HOJ’IY‘IGHI/IG OTaHOJIa: pCaKuusd




3.11

3.12

6pO)KCHI/I$I TJIOKO3bI, THUApaTanus OSTHIICHA. OTUIICHTIINKOJIb U

TIIMIOCPHH KaK IPCACTABUTCIIN MMPCACIbHBIX MHOTOATOMHBIX CIIMPTOB

®enon. XuMuyeckue cBOWCTBAa (QeHona (peakluu ¢ HaTpueM,

THAPOKCUAOM HaTpusi, Opomom). [lonyuenue peHomna

Anpaeruapl. XUMHUYECKHE CBOWCTBA TMPEICIBbHBIX  allbJETH]IOB:
THIPUPOBAHUE; KaYECTBEHHBIE PEAKIMU Ha KapOOHWIBHYIO TPYIITY
(peakuust «cepeOpsHOTO 3epKayia, B3aUMOJICHCTBUE C TUIPOKCUIIOM
meau (I1). [Tonydyenue npeaenbHbIX albAETUAOB: OKHCIEHNUE CTUPTOB,
TUApaTalys areTwieHa. AIETOH KaK TIPeICTaBUTEIh KETOHOB.

OcobenHocTH PCaKu OKHCJICHHA allCTOHA

3.13

KapOoHoBble  KucCHOTB. XHMMHYECKHE CBOWCTBAa  IpeNeTbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH XUMHUUYECKHUX
CBOMCTB  MypaBbMHOM  KUCHOTBL.  [lomydyenwme  mpenenpHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIJIOT: OKHUCJIEHHE aJIKaHOB, aJIKEHOB,
IIEPBUYHBIX CIMPTOB, aJbJETHAOB. DBrpicmme mnpenenpHble U

HeTpeeIbHbIe KAPOOHOBBIE KHCIOTHI

3.14

3.15

Crnosxuble 3¢upsbl U xupbl. CrIOCOOBI MOTYyYEHUSI CIOKHBIX (PUPOB.
O6patumocTh peakuuu dTepudukanuu. [IpuMeHeHHe CIOKHBIX
3(UpoB B MUIEBON U MapPIOMEPHON MPOMBINIIEHHOCTH. JKUPBI Kak
CIOXHBIE 3(UPBI TIAUMLEPUHA M BBICIIUX KApOOHOBBIX KHUCIOT.
XHWMHUYECKHE CBOMCTBA JKUPOB: THIPUPOBAHUE, OKUCIEHUE. [ naponus,
WIN OMBUICHHE, XUPOB KaK CHOCOO MPOMBIIUIEHHOTO MOJIy4YeHUs
COJIEH BBICIIUX KAapOOHOBBIX KHUCIOT. MBIIA KaK COJU BBICHIUX

KapOOHOBBIX KHCIIOT

XHMMHUYECKUE CBOMCTBA TIIIOKO3bI: PEAKLUN C YYaCTUEM CIIUPTOBBIX U
IBJETUHON TPYNIn M MOJOYHOKHcIoe Oposkenue. Ilpumenenue
IJIFOKO3bI, €€ 3HAa4eHHE B JKU3HEIACATEIBbHOCTH  OpraHu3Ma.
Jucaxapunpl:  caxapos3a, MaibTo3a. BoccraHaBnuBaroomue U
HEBOCCTaHABJIIMBAIOUIME AMCaxapuabl. [maponmus  aucaxapuuos.
[Tonucaxapunapl: Kpaxmai, TauKoreH. CTpoeHue MaKpOMOJIEKYII
Kpaxmalia, IIIMKOT€Ha U LEJUTI0JI03bl. PU3ndyecKrue CBOUCTBA Kpaxmalla
U LeIUI003bl.  XUMHYECKHME CBOMCTBA Kpaxmalla: THIPOJIU3,
KaueCTBEHHAs peakuus ¢ HOAOM. XMMHUYECKHAE CBOMCTBA LIEIUIFOJIO3bI:
TMJIpONM3, MoilydeHue d>¢upoB  nemwnonospl. Ilonarue o0

UCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, alleTaTHBIN IIETK)




3.16

3.17

3.18

AMUHBI. AMUHBI KaK OpraHUYeCKHUE OCHOBAHHUS: PEAKIUU C BOJIOH,
KHCJIIOTAMH, pEaKIus TOpeHus. AHWIMH KaK TMpPeCTaBUTEINb
apOMAaTUYECKUX  aMUHOB. XMUMHYECKHME CBOMCTBAa  AHWJIMHA!
B3aUMOJICHICTBUE C KHUCJIOTaMH, OpOMHON BOJIOM, OKHCIICHHE.
[Tonyuenve aMUHOB aJKUIMPOBAHMEM aMMHaKa U BOCCTaHOBIICHHEM
HUTPOTIPOU3BOAHBIX YTIIEBOIOPOIOB

AMUHOKUCTOTBI W OeldKd. AMMHOKHUCIOTHI Kak aM@oTepHbIe
opraHuyeckue coequHeHusi. OCHOBHbIE aMUHOKHCIIOTHI, 00pa3yroiine
Oenku. XUMHUYECKHE CBOMCTBA OEIKOB: THUIPOJIU3, JACHATypalus,

KaueCTBEHHBIE (IIBETHBIE) PEAKIIUU HA OCIIKU

CtpoeHue W CTPYKTypa TMOJMMEpPOB. 3aBHCHUMOCTb CBOICTB
MOJINMEPOB OT CTPOCHHsI MOJeKysl. OCHOBHBIE CIOCOOBI MOTy4YEHUS
BBICOKOMOJIEKYJIIPHBIX COEAMHEHM: pEaKIuu TOJUMEpHU3aluu U

IIOJIMKOHACHCAIIH. KJ'IaCCI/I(i)I/IKaLII/I}I BOJIOKOH

3.19

Nnentudukanus opraHudeckux coeAnHeHui. Pemenue

OKCIICPUMCHTAJIBHBIX 3a1a4 Ha paCIIO3HABAHHUEC OPTaHNYCCKHUX BCIICCTB

3.20

I'eneTnueckast CBA3b MEXY KIAaCCaMU OPTaHUYECKUX COCIMHEHUN

4.1

XUMUA U )KU3Hb

XuMmus B TOBceqHEeBHOM xu3HU. [IpaBuia Oe3zomacHoi pabOTHI ¢
€IKUMHU, TOPIOYMMHU W TOKCHYHBIMU BEIIECTBAMH, CPEACTBAMHU

OBITOBOI XUMHUU

4.2

XHUMHUS U 300pOBbe. XUMHUSI B MEAULIMHE. XUMUS U CENIBCKOE XO3AMCTBO.
XWMHUS B NPOMBIIUIEHHOCTH. XUMHSI M DHEPIreTHKA: NPUPOAHBIA M
MOy THBIN HEe(TAHOM Ta3bl, UX COCTAB U Ucnoib3oBaHue. CoctaB HEPTH

u e€ nepepaboTKa (MPUPOJHBIE HCTOUHUKHU YIIIEBOAOPOIOB)

4.3

4.4

XuMHUS ¥ 9KOJI0TUs. XUMHUECKOE 3arpsA3HEHUE OKPY KaIoIen Cpe/Ibl U
ero nociueactus. Oxpana ruapocdepsl, MOUBbI, aTMochepsbl, Gropbl
u ¢ayHbl OT XMMHUYECKOro 3arpsizHeHus. IIpoOrema OTXOIOB H

MOOOYHBIX IMPOOAYKTOB. AHBTepHaTI/IBHBIe HUCTOYHUKH SHEPTHUU

OOmue mnpeAcTaBiICHHUs O TMPOMBIIUICHHBIX CIOCO0aX MOTyYCHHS
XMMHYECKUX BELIECTB (Ha MpUMeEpe MPOM3BOJCTBA aMMHUaKa, CEPHOU
kucnotThl). U€pHad u nBeTHas Mmetauryprud. CTEKIO M CUIIMKaTHas
IPOMBIIIIEHHOCTh. [IpoMblnenHas opranuuyeckas xumus. CpIpbé

JJIA OpFaHquCKOﬁ IIPOMBIINIJICHHOCTHU




5 Tunsl pacu€THbIX 33124

Pacuétsl Macchl BemiecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY
5.1 konmyecTBy BelecTBa, Macce WM 0OBEMY OHOTO U3 YYACTBYIOIINX B

PCaKIu BCIICCTB

5.2 Pacuétsl TeroBoro 3¢ ¢exra peakuuu
5.3 Pacuétbl 00BbEMHBIX OTHOIIIEHUN Ta30B MPU XUMUUYECKUX PEAKITUIX
5.4 Pacuérter maccel (00bEMa, KOTUYECTBA BEILIECTBA) MPOAYKTOB
' pEeaKIINK, €ClI OJJHO U3 BEIIECTB IaHO B U30BITKE (MMEET IPUMECH)
55 Pacuéter MmaccoBoii nim 00BEMHOMN JTOJIM BBIXOAA MPOAYKTA

pC€aKiuu OT TCOPECTUICCKHN BO3MOXKHOT'O

Pacuérsl Maccel (00bEMa, KOIMYECTBA BELIECTBA) MPOAYKTA
5.6  peaxuuu, ecitv OJIHO U3 BELIECTB JaHO B BUJE PACTBOPA C ONMPEIEIEHHOM

MacCOBOM JI0JIEW paCTBOPEHHOTO BEILIECTBA

5.7 Pacuértnl ¢ ncnojib30BaHNEM MOHATHHN «MaccoBast JOJIA»,

«MOJIIpHAas KOHOCHTpAOWsI», KpaCTBOPHUMOCTDL»

Haxoxaenune MoaeKyIsipHOil opMyIibl OPraHUYECKOTO BEIIeCTBA
5.8 110 €ro MIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOIAIINX B €T0
COCTaB, WJIH MO MPOAYKTaM CrOpaHus

YYEBHO-METOJUYECKOE OBECIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSIBATEJbHBIE YUEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

* Xumus; 10 xnace. yrnyonenHoe ooyuenrne Epemun B.B., Ky3smenko H.E., Tepenun
B.W. u np.; non penakuueit Jlynuna B.B. O0miecTBO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «JIPODA»; AkiimonepHoe oo61mectBo «M3aaTenbcTBO
«IIpocsemenue»

» Xumus; 11 knace. yrmyonennoe ooyuenune Epemun B.B., Ky3smenko H.E.,
HposnoB A.A., u ap.; non peaakuuent Jlyauna B.B. O6mecTBo ¢ orpaHu4eHHOM
O0TBETCTBEHHOCTHIO «[PODA»; Akimonepuoe oobmectBo «M3aaTenscTBO
«IIpocBemenue»

METOAMYECKUWE MATEPUAJIbI JIJIA VUUTEJLA

Xumus (yriny6nennsiit ypoBeHs). Peanuzanus tpedbosanuii ®I'OC cpennero oliero
00pa30BaHuUs : METOAMUYECKOE MTOCOOHE I yUuTes / ; Hayd.

pea. H. B. Ceupunenxosa ; noxa pen. A.A. Kasepunoit. — M. : ®I'BHY «ucTutyT
CTpaTeTuu pa3BuTUsA oOpazoBanus», 2023. — 100 c.: un




HUDPOBBIE ObPA30OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETHU
NHTEPHET

- ®enepanbHbiii noptan «Poccuiickoe oOpa3oBanme Www.edu.ru

- Enunas xomnekius nudpoBbIx 00pa3oBaTebHBIX PECYPCOB

Anpec caiita: http://school-collection.edu.ru

- OTKpBITHIH KOJUTeK: XumusaCollege.ru — MHTepHET-POCSKT IS AUCTAHIIMOHHOM
noarotoBkH k cnade EI'D. Aapec caiita: http://college.ru/himiya/

- [lopran ¢pyHnameHTaITbHOTO XUMHUYECKOTO 0Opa3oBanusi Poccun.

Anpec caiita: http://www.chemnet.ru

- lazera "Xumuda" uznarensckoro noma 1-ro centsaops. Caiir "5 nny Ha ypok
xumun'". MaTepuaisl K ypoky. Aapec caiira: http://him.1september.ru

- XuMus Il BCeX: WUTFOCTPUPOBAHHBIE MAaTEPHAIIbI 110 OOIIIei, OpraHuyecKoi u
HeopraHudeckou xumuu. Anpec caiira: http://school-sector.relarn.ru/nsm/

- Kypnan "Xumus u XKuzub - XXI Bex". Anpec caiita: http://www.hij.ru

- Mup xumuu. Ha caiite: kpaTKkuii Kypc XUuMuH, Onorpadu XUMHKOB, CTaThH,
BEIIIECTBA, OMBITHI, My3eil. O0JacTH XUMUU: OpraHUYecKas, aHaTuTHIeCKasl,
IKOXHMMUs, HeTEXUMHUSI, TePMOXHMUs. AJpec caiita: http://chemistry.narod.ru
- Bupryansnas Xumudeckas LlIkona Anpec caiita: http://him-school.ru

- Yuurens. [Ipo. https://uchitel.pro/

- Pemry EI'D. O6pazoBarenbHblIif opTai s MOATOTOBKH K 9K3aMEHAM
https://ege.sdamgia.ru/
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