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MNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamMma mo XMMHH Ha YpOBHE CpeJHEro oOIIero oOpazoBaHus pazpaboTaHa
Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii
@enepanumn», TpeOOBaHWK K pe3ylbTaTaM OCBOEHHsS (eaepalbHOW  00pa3oBaTEIbHOM
nporpaMmbl cpeanero oodmiero oo6pazoBanusi(@OIl COO), npeacraBineHHbIX B PDenepanbHOM
rocygapctBeHHOM oOpa3oBarenbHoM cTtangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHbIX opraHuzanusax Poccuiickort ®eneparnmm,
peann3yoIMX OCHOBHBIE 00pa30BaTeIbHbIE TPOTPAMMBI, U OCHOBHBIX MMOJIOKeHHH «CTparerun
pa3Butus BocnuTanus B Poccuiickoit denepanuu Ha nepuoxa o 2025 roga» (Pacnopsbkenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YpOBHE YIIyOJNEHHOTO W3YYEHHsI 3aHUMAeT BaXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAyyHOTO oOOpa3oBanus yuammuxcs 10-11 xmaccoB. U3yuenme mnpenmera,
peamm3zyeMoe B YCIOBHUSX Au(PepeHIUPOBAHHOTO, TPOGHILHOTO OOYYeHHs, TPH3BAHO
obecnieunTh 0O0I1e00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJATOTOBKY BBIITYCKHHUKOB HIKOJIBI,
HEOOXOMMYIO JIISl afanTallid MX K OBICTPO MEHSFOIIUMCS YCIOBHSM JKHU3HH B COIIMyME, a
TaKkKe JUIsl MPOJIOJDKEHHs oOydeHHs B OpraHuzanusx npodeccnoHalbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISIETCS] OJTHOM M3 MMPHOPUTETHBIX TUCIIHILINH.

B mnporpamMe mo XWMUM Ha3zHAuYECHHE TpeaAMeTa «XHUMHUS» TOIydaeT MOJPOOHYIO
MHTEPIPETAILMI0O B COOTBETCTBUH € OCHOBomojaramomumu nosoxenusmu ProC COO o
B3aMOOOYCIIOBJICHHOCTH II€JICH, COJIEP)KaHUs, PE3yIbTaTOB OOyUeHHs U TPeOOBaHUN K YPOBHIO
MOJTOTOBKH  BBIITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISIFOTCSI CJICYIOIINE BBITIOTHIEMBIC
IIPOrpaMMoH Mo XUMHUH (PyHKIKU:

e uHPOPMALMOHHO-METOIMYECKAs, peanu3alus KOTOpod obecrneyuBaeT NOJIy4YeHUe
NIPEJCTABICHUS O LEAX, COJEpXaHWM, OOIIel cTpaTeruu oOydeHHs, BOCHUTAHUSA U
pa3BUTHS 00YYaIOLINXCS CPEICTBAMU MpEAMETa, U3y4aeMoro B PaMKax KOHKPETHOIO
npohus;

® OpraHM3aLMOHHO-IUIAHUPYIOILAs, KOTOpas ~ IpedyCcMaTpUBaeT  OIpeJelIeHHe:
IPUHLUIOB  CTPYKTYPHUPOBaHMs M  IOCJIEIOBAaTEIBHOCTH H3Y4EHHUs  y4yeOHOTro
MaTepualla, KOJMYECTBEHHbIX M KAauyeCTBEHHBIX €ro XapaKTEePUCTHK; IOAXOI0B K
(OpPMUPOBAHUIO COJEPKATEIBHONH OCHOBBI KOHTPOJII M OLIEHKM 00pa3oBaTebHbIX
JOCTHDKEHUM O0O0ydaroluxcsi B paMKax HMTOrOBOM arrecrauuud B (GopMe €IMHOrOo
roCyJapCTBEHHOT'0 3K3aMEHa 110 XUMUHU.

IIporpamma juis yriryOE€HHOTO U3Y4EHUS] XUMHHU:

e YCTaHABJIMBACT MHBApPUAHTHOE IPEAMETHOE COAEpKaHHe, 00s3aTeNbHOE A1 U3yUeHUs
B paMKax  OTIEJbHBIX  Mmpoduiei, mnpexycMaTpuBaeT  paclpelesieHue U
CTPYKTYpUPOBAaHHUE €ro IO KJIAcCaM, OCHOBHBIM COJEP)KaTENIbHBIM JIMHUSAM/pa3iesiaMm
Kypca;

e aéT MpUMEpHOE pacrpesieieHne yueOHOro BpeMeHH, PEeKOMEHIyeMOro sl U3y4eHUs
OTJICNIbHBIX TEM;

e [pe/UlaraeT NPUMEpPHYIO IOCIIEA0BAaTENbHOCTh HM3y4YeHHs Y4eOHOro marepuana ¢
y4€TOM JIOTUKH HOCTPOSHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€ii;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Mejaed W 3ahad H3ydeHUs IpeaMeTa Ha
yriIyOJ€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHUOPUTETOB B CHCTEME CPEIHEro
oOrmiero oO6pa3oBaHusl, COAEPKATEIHHON XapaKTEPUCTUKU TUIAHUPYEMBIX PE3YJIbTaTOB
OCBOEHMS OCHOBHOH 00pa30BaTEeNbHOW MPOrpaMMBbl CpeAHEro oomero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), & TAaKXkKe C y4ETOM OCHOBHBIX BHJIOB



y4eOHO-TI03HABATENbHBIX JCHCTBUI OOYYalOUIeToCsl 10 OCBOCHUIO COJEPIKAHHS
IpeaMera.

I[lo Bcem Ha3BaHHBIM NO3UIMSAM B I[pOorpaMMe IO XUMHUU IIPEIyCMOTpPEHa
IIPEEMCTBEHHOCTh € OOY4eHMEM XHMHUHM Ha YpPOBHE OCHOBHOIO 00ulero oOpas3oBaHus. 3a
IpeleaMi  yCTAaHOBJICHHOW MPOrpaMMON IO XUMHUHM  00s3aTelbHOW  (MHBapUAHTHOMN)
COCTaBJIAIONICH coJepKaHusl yueOHOTO TpeaMeTa «XUMUsD OCTaéTCsi BOBMOKHOCTh BBIOOpa €ro
BApUATUBHOW COCTABJISIFOIIEH, KOTOpas I0JIKHA ONPEAEISATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO Mpoduiis o0yyeHusl.

B cootBerctBUM ¢ koHuentyaidbHbIMU moJoxkeHusMu PIOC COO o HazHAYCHUH
IpeaMETOB 0a30BOTO M YrIIyOJIEHHOTO YPOBHEH B cuctemMe MU GepeHIIMPOBAHHOTO 00yUeHHS Ha
YpOBHE cpesiHero oOIiero o0pa3oBaHusl XUMHUS Ha YPOBHE YriayOJEHHOTO M3y4eHUs HalpaBlieH
Ha peaju3alyi0 MPEEMCTBEHHOCTH C MOCIEAYIOUIUM 3TalloM IOJIyYE€HUS XHUMUYECKOTO
oOpa3oBaHMS B paMKaX MH3Y4YEHHUS CIELUAIbHBIX ECTECTBEHHO-HAYyYHbIX M XUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccuoHalbHOTo 00pa3oBanus. B 3Toil cBs3u
U3y4YeHHE TpeAMeTa «XHUMHUS» OpPUEHTHUPOBAHO NPEUMYILIECTBEHHO Ha pAaCUIUpEHUE U
YIIIyOJICHHE TEOPETHUYECKOM U TMPAKTHYECKOW TMOATOTOBKH OOYYaronIuXxcs, BBIOpaBIINX
onpenenéHHbI Mpoguiib 00y4eHus, B TOM YHUCIIE C MEPCHEKTUBON MOCIEAYIOMIET0 MOTyYeHUS
XMMHUYECKOTO 00pa30oBaHMs B OpraHu3alusax npodeccuoHanbHoro oopazosanus. Hapsny ¢ atum,
B cBere TpeboBanuii ®PI'OC COO k miaHUpyeMBIM pe3yibTaTaM OCBOCHUS (deaepanbHOi
00pa3zoBaTeNbHON MPOrpaMMBbI CpeIHEro 00Iero oOpa3oBaHUs H3ydeHUE MpeaMeTa «XUMUsH»
OPUEHTHPOBAHO TAK)KE HAa PELICHUE 33a4 BOCIUTAHUS U COLIMAIBLHOTO Pa3BUTHS 00ydaroIuXcs,
Ha (OPMHUPOBAHKE Yy HUX OOIIEUHTENIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHaIU3aIMH y4eOHOTO
Tpygda ¥  O0OOOMIEHHBIX CMOCOOOB  JEATENIBHOCTH, HMMEIOIIUX  MEXIUCHUIUTMHAPHBIN,
HaJIMPEIMETHBIN XapakTep.

CocrapnsromiMu  nipeiMeTra «XUMHUS» HAa YpPOBHE YIIyONEHHOTO H3Y4YEHMs SIBIISIOTCS
yrayOnénnble Kypebl — «Opranudeckas xumus» u «OOmas u Heopranuyeckas xumusi». [lpu
OTIpe/IeNIeHUU TOJIX0JI0B K OTOOpPY M CTPYKTYpHOM OpraHu3aliu COAEpKaHUS 3TUX KYpPCOB B
porpaMMe 1Mo XMMHH 3a OCHOBY MpUHATHI nojoxkeHuss ®I'OC COO o paznuuusax 6a30Boro u
yrayOnEHHOTO YPOBHEH HU3ydeHHUsI IPEAMETA.

OcHoBy conepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas U HeopraHuyeckas
XUMHUSD» COCTABJISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCA K 0a30BOMY
YPOBHIO M3y4Y€HHUsS MpeaMeTa. JTa CUCTeMa 3HaHUM MOJIy4aeT OMpPENeIEHHOE TEOPETUUECKOe
JOTIOTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
(bakronoruueckoro mMarepuana. Tak, Ha yriIyOJlI€HHOM YpOBHE M3YydeHHUs MpeaMeTa oOecreueHa
BO3MOHOCTh 3HAYUTEILHOTO YBEIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaxX UX COCJAMHEHUN Ha OCHOBE PACHIMPEHHS M YriayOJIeHUs MPEACTaBICHUI O CTPOCHUH
BEIECTBA, XUMUYECKOUN CBSI3U U 3aKOHOMEPHOCTAX MPOTEKAHUS PEaKIlfii, pacCMaTpUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKON KHHETHUKU U TePMOJAUHAMUKHU. V3ydeHne nepuoauieckoro 3akoHa u
[lepuoanyeckoit  CUCTEMBbl ~ XUMHYECKHX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEJICTABICHUSX O CTPOEHUH aToMa. XUMHUUYECKas CBSI3b OOBIICHSIETCS C
TOYKM 3PEHHUS] PHEPreTHUECKUX HM3MEHEHUIl mpu e€ o0pa3oBaHUM M pa3pyIIEHUH, a TAKXKe C
TOYKHM 3pEHUS MeXaHU3MOB e€ oOpa3oBaHMs. M3yueHHe THUIOB peakIMid JIOTOJIHACTCS
(dbopMupoBaHHEM MPEACTABICHUN 00 IEKTPOXMMUYECKHUX MpOIeccax U 3JIEKTPOJIN3€E pacilyiaBOB
U pacTBOpPOB BEIIECTB. B Kypce opraHmdeckoil XMMHM NPU PACCMOTPEHMM PEaKLIMOHHOMN
CIOCOOHOCTH COEMHEHUH yaenseTcss 0co0oe BHUMaHHe BOIpocaM 00 3JIEKTPOHHBIX P QeKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakluil.



Oco6oe 3HayeHne UMEET TO, YTO Ha COJIEpKAHHE KYpPCOB XMMHHU YIITYOJNEHHOTO YPOBHS
M3yUYEHHs Ul KJIACCOB OIpeAeN€HHOro mpoduis (TJIaBHBIM 00pa3oM Ha HX CTPYKTYpy H
XapakTep JOIOJHEHHUH K 00LIel cucTeMe PpeIMETHbIX 3HaHHUM) OKa3bIBAIOT BIMSHUE CMEKHbIE
npeamerbl. Tak, Hampumep, B COJACpKAHUU MpPEAMETa Uil KJIACCOB XHMMKO-(U3NIECKOTO
npo¢wuis OoJbIoe 3HaAYCHHE OYAYyT MMETh JIEMEHTHl y4eOHOr0o Marepuaia Mo OOmel XUMUH.
[Ipu w3ydeHuwm mnpeaMeTa B JAaHHOM Ciydae akleHT Oyaer chaenaH Ha OOIIHOCTh METOIOB
MI03HaHUs, OOIIHOCTh 3aKOHOB U TEOpUH B XMMHU U B (PU3MKE: aTOMHO-MOJIEKYJIIpHAsl TEOpUs
(MonexkynsipHast Teopuss B (U3UKE), 3aKOHbl COXPAaHEHUS MAacChl W DHEPIUH, 3AKOHBI
TEPMOJIMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIEHUS O CTPOSHUH BELIECTB U IPYTOE.

B 10 e BpeMs B cofiepiKaHUM MpeaAMeTa sl KIIACCOB XHMHKO-OHOJIOTHYECKOTO PO GHIIs
OoJIbIIMIN yAETBbHBINA BeC OyJeT UMETh OpraHuueckas Xumus. B aToMm ciiyuae mpenocTaBisieTcs
BO3MOXHOCTB I 00Jjiee 00CTOSATENBHOTO PACCMOTPEHNS XUMUYECKONH OpraHu3alluu KJIEeTKU Kak
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOJAT, K MpPUMEPY, TaKHE CTPYKTypHBIE
KOMITOHEHTBI, KaK JUMHJbI, OENKH, YIIIEeBOJbl, HyKIEHHOBbIE KHUCIOTHI U apyrue. Ilpu stom
3HAHUS O COCTaB€ U CBOMCTBAaX IMpPEICTAaBUTENEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEILECTB
CIIY’KaT OCHOBOM JJIsl U3yUEHUs CYITHOCTH MPOLECCOB (POTOCHHTE3A, AbIXaHHUS, MUIIEBAPEHUSI.

B nnane ¢opmupoBaHuSs OCHOB HAay4HOIO MHPOBO33PEHHMS, OCBOEHHUS OOLIEHAYYHBIX
METO/I0B MMO3HAHUS U OMbITA MPAKTUYECKOTO MPUMEHEHHsI HAYYHbIX 3HAHUI U3ydeHUe MpeaMera
«XuUMHS» Ha YriayOJE€HHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SIX C Y4eOHBIMU
IpeIMeTaMu, BXOASIIMMHU B COCTaB MPeIMETHBIX obacteil «EcTecTBeHHO-HAayuHBbIE TPEAMETHI,
«Marematuka u nHQopMaTuKa» U «PycCKuil I3pIK U TUTEPATYPay.

[Ipn u3ydeHun yueOHOTo mpeamera «XUMHUS» Ha YrIIyOJEHHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U CcpeaHero ooOmiero oOpa3oBaHus (Ha 0a30BOM YypOBHE), 3aaauei
MEPBOCTENIEHHOW 3HAYMMOCTU SIBJIsETCS (OPMUPOBAHHME OCHOB HAyKHM XHUMHH Kak oO01acTu
COBPEMEHHOTO €CTECTBO3HAHHUS, NPAKTUYECKON JEATEIbHOCTH YEJIOBEKa U OJHOrO0 W3
KOMITOHEHTOB MHPOBOW KyJbTYphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3Y4EHHUS
IpeAMeTa IpearoaaraeT pean3aluo TaKuxX HeaeH, Kak:

e (opmupoBaHuE NPEICTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y T03HAaBAEMOCTH SIBJIEHUW MPUPOJIbI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U
e Beaylie poiu B 00ecleYeHUH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA: B PEIICHUU
npo0ieM SKOJOTHYECKOM, PHEPreTHYecKo M MUIIEeBOM 0€30MacHOCTH, B Pa3BUTHH
MEIULHMHBI, CO3JaHUM HOBBIX MAaTE€pPUAIOB, HOBBIX HCTOYHUKOB DSHEpPruUHU, B
obecrieueHnn palMOHAIBHOTO MPUPOJIOTIOIb30BAHMS, B (dbopMupoBaHUU
MHPOBO33PEHUS U 00IIel KYJIbTYphl YeJIOBEKA, a TAKKe IKOJIOTUYECKU 0O0CHOBAHHOTO
OTHOLLIEHHUSI K CBOEMY 3/I0POBBIO U IPUPOJHOM CpEae;

® OCBOCHHME CHUCTEMbl 3HAHUM, JIeKAlIMX B OCHOBE XUMHUUYECKOW COCTABIISIOLIECH
€CTeCTBEHHO-HAYyYHONH KapTUHBI MHpa: (PYyHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOpPUH XUMHUHU, COBPEMEHHBIX IPEICTABICHUM O CTPOECHUHM BEIIECTBA Ha pPa3HBIX
YPOBHSX — aTOMHOM, HNOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYISIPHOM, 0
TEPMOJUHAMMYECKAX M KHHETUYECKHMX 3aKOHOMEPHOCTAX HNPOTEKAHUS XUMHYECKHX
peaknuii, 0 XUMHYECKOM PaBHOBECHHM, PACTBOPAX M JUCIEPCHBIX CUCTEMAaX, 00 00X
Hay4YHBIX IPUHLUINIAX XMMHUYECKOTO TPOU3BOJICTBA;

e (opMupoBaHHe Yy OOYYAIOIIMXCS OCO3HAHHOTO IOHMMaHUS BOCTPEOOBAaHHOCTHU
CHUCTEMHBIX XHMUYECKHUX 3HAaHUN i1 OOBACHEHMS KIIOUEBBIX HIeH M mpobiem
COBPEMEHHOM XMMHH, A1 OOBSCHEHHMS W MPOTHO3HPOBAHUS SIBJICHUH, HMMEIOIINUX
€CTeCTBEHHO-HAYYHYIO MPUPOJY; TPaMOTHOTO pelIeHHs MNpoOieM, CBS3aHHBIX C



XUMUEH, IIPOTHO3MPOBAHHUs, AaHAJIA3a W OLUEHKM C IO3ULUH DKOJOTHYECKOU
0€30IaCHOCTH TOCIJIEACTBUN OBITOBOH M MPOM3BOACTBEHHOM NEATEIHLHOCTH YEIOBEKa,
CBA3aHHOM C XMMMUYECKHM IPOU3BOACTBOM, HCIOJIb30BAHUEM M IepepaboTKON
BEILIECTB;

yrIIyOJieHHe TIPEICTABICHUH O HAyYHBIX METOJaX IO3HAHUSA, HEOOXOJUMBIX ISt
MprOOpETEeHUs] YMEHHI OPUEHTHPOBATHCS B MUPE BEIIECTB M OOBICHEHHSI XUMHYECKHIX
SIBJICHUM, HWMEIOIIUX MECTO B IIPUPOJE, B IPAKTHUYECKOW JACATEIBHOCTH W
IIOBCEITHEBHOM KU3HH.

B nmnnane peanu3zanuu 1NEpBOOYEPEAHBIX BOCHHUTATEIbHBIX M Pa3BUBAIOIIMX (DYHKIIMI
I[EJIOCTHOM CHUCTEMBI CpeIHEro oOIIero oOpa3oBaHUs MPHU M3YYCHUU TpeaMeTa «XUMUs» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyaTbHOCTh TPHOOPETAIOT TAKUE LIETTU U 3a]1a4H, KaK:

BOCIIUTaHHE YOEXKJIEHHOCTH B TII03HABAEMOCTH SBJICHHM NPUPOJIBI, YBaXEHUS K
MPOIIeCCy TBOpYECTBA B OOJACTH TEOPETUUYCCKUX WM TMPHUKIAIHBIX HCCICIOBAHUN B
XUMHH, GOPMUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKHU,

pa3BUTHE MOTHBAIMA K OOYYEHHWIO W TO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M
CaMOBOCTIUTAaHHIO HA OCHOBE YCBOCHHS OOIIEYETTOBEUECKHIX IICHHOCTEH;

pasBUTHUC IIO3HABATCJIIBHBIX HHTEPECCOB, HUHTCIIICKTYaJIbHBIX )51 TBOPYCCKUX
criocoOHOCTEN oOyuaromuxcsi, (OPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHHUS K
caM0OOpa3oBaHUI0 W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIEITHON
npodeCCHOHANBHON M OOIIECTBEHHON NEATEIHHOCTH, OTBETCTBEHHOTO OTHOIIEHHUS K
CBOEMY 37I0pPOBbBIO M TIOTPEOHOCTH B 37I0POBOM 00pa3e KU3HU;

(dbopMHpoBaHHE YMEHMH M HaBBIKOB Pa3yMHOTO MPUPOJOIONIb30BAHMS, Pa3BUTHE
9KOJIOTHYECKOM  KYJIbTYpbl,  NpPUOOpETeHHE  OMmbiTa  OOIIECTBEHHO-TIOJIE3HOM
9KOJIOTMYECKOH eATeIbHOCTH.

OO01ee 4yUCIIO YacoB, MPEIYCMOTPEHHBIX MJs HU3Y4YEHHMs] XUMHMHM Ha YriayOJIEHHOM YpOBHE
cpennero oOmiero obpaszoBanusi, cocrabisger 204 gacoB: B 10 xmacce — 102 gaca (3 4vaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZCIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKAS XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKOl XUMHUH.

[IpenmMer W 3HaYeHHE OpPraHMYECKOW XMMMH, MPEJICTaBIEHHME O MHOrooopasuu
OPraHUYEeCKUX COCTUHECHUMU.

DJNEeKTPOHHOE CTPOCHHME aToMa YIJepoJa: OCHOBHOE W BO30YXKIEHHOE COCTOSHUS.
BanenTtHble BO3MOXKHOCTH atoma yriepoja. XUMHUYECKasi CBS3b B OPraHUYECKUX COEIUHEHUSX.
Tunsl rubpuan3anuu aTOMHBIX opOuTaineil yriepoaa. MexaHusmbl 0Opa3oBaHMsI KOBaJIEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOpHBIN). THUIbl nepekpeiBaHUsI aTOMHBIX OpOUTanel, o- u
n-cBsizu. OnuHapHas, ABOMHAs M TpoiHas cBsA3b. CrocoObl pa3pbiBa CBsi3ed B MOJIEKYJax
opranuyeckux BemiecTB. [loHsTHe 0 cBOOOHOM paaukaie, Hykiaeoduse u deKTpodure.

Teopust cTpoeHMsT OpraHM4ecKux coeauHeHnd A.M. byriepoBa M COBpPEMEHHBIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYI. 3HaUeHHE TEOPUH CTPOCHUSI OPTaHUYECKUX COEAMHEHUN.
MounekynspHble U CTPYKTypHble (QopMyiabl. CTpyKTypHble (QOpMYIbl pPa3IUYHBIX BHJIOB:
pa3BépHyTas, COKpam€HHas, ckeneTHas. HM3omepus. Buasl wu30oMepuu: CTpyKTypHasd,
MIPOCTPAHCTBEHHAsA. JJEKTPOHHBbIE JPQPEKThl B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIM 1 Me30MepPHBI 3 exTsI).

[IpencraBnenue o knaccudukanuyu OpraHnyeckux BemecTs. [loHsATHEe 0 GyHKIMOHATBHON
rpynne. 'omosorus. I'omonorndeckue psaasl. CucrtemaTnyeckas HOMEHKJIATypa OpPraHU4eCKHX
coequaeHnit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIbHBIX MPEICTABUTEIICH.

OcobenHoctT W Kiaccuukanus  OpraHMYECKUX — peakiuid.  OKHUCIUTEIbHO-
BOCCTaHOBHUTEJIbHBIEC PEAKIIMY B OPTaHUYECKON XUMHUHU.

OKCIIEpUMEHTAIIbHBIC METO/IbI U3YUEHHSI BEIIECTB U MX MPEBPAIICHUN:

03HaKOMJICHHE C 00pa3IiaMy OPraHuveCcKUX BEIIECTB U MaTeprUaiaMy Ha UX OCHOBE,

ONBITHI TIO TIPEBPAIICHUIO OPraHMYECKMX BEIIECTB TIPH HarpeBaHuu (IUIABJICHUE,
00yTJIMBaHUE ¥ TOPCHUE),

KOHCTPYHUPOBaHUE MOJICJICH MOJICKYJI OPTaHHMYECKUX BEIIECTB.

YraeBogopoanl.

Ankanbl. ['omonoruyeckuii psa ankaHoB, oOmias (GopMynia, HOMEHKIATypa U U30MEpHUS.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN AJIKAHOB, Sp3—FI/I6pI/I,I[I/IBaI_II/I$I aTOMHBIX
opOuTanei yriepoja, o-cBsi3b. OuU3nueckue CBOICTBA alKaHOB.

XUMHYECKUE CBOMCTBA alIKaHOB: PEaKIMU 3aMEILECHUS, U30MEPU3aLINH, JAETUIPUPOBAHMS,
LMKIU3alMy, [HUPOJM3a, KpekuHra, ropeHus. IlpencraBineHne o MexaHU3ME peEakUHi
paIuKaIbHOIO 3aMEIICHUS.

Haxoxnenue B mpupoae. CriocoObl MOMydeHUs M IPUMEHEHUE aJTKaHOB.

Huknoankanel. Obmias dhopmyna, HOMeHKIaTypa u u3oMepusi. OCOOEHHOCTH CTPOCHHUS U
XMMHUYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAH, IMKIO0yTaH) W OOBIYHBIX (LMKIOMEHTaH,
[UKIIOTeKCaH ) IUKJI0aaKkaHoB. CocoObl MOTydYeHUs U TPUMEHEHHE ITUKII0ATKAHOB.



Ankensl. ['omonoruueckuii psj ajakeHoB, oOmas (popMyna, HOMEHKIATypa. DIEKTPOHHOE
¥ HPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN AlKEHOB, SP>-THOpUIM3alMUs aTOMHBIX OpOHMTaneii
yriepoja, - u m-cBsi3u. CTpyKTypHas U reoMeTpuuecKkas (Huc-TpaHc-) nzomepus. Ousnueckue
CBOMCTBA QJIKEHOB. XUMHUYECKHE CBOMCTBA: PEAKLUUU IPUCOCIAWHEHUS, 3aMEUICHUS B O-
IIOJIOKEHNUE TPHU JABOMHOW CBA3M, NOJMMeEpHU3auuu W okucieHus. [IpaBwio MapkoBHHKOBA.
KadecTBeHHbBIE peakiiuy Ha ABOHHYIO CBs3b. CIIOCOOBI OTYYEHUS M IPIMEHEHHNE AITKSHOB.

Ankamuensl.  Knaccupukamust — ankagueHoB  (CONMPsDKEHHBIE,  M30JHPOBAHHBIC,
Kymyauposanuvie). OCOOEHHOCTH  OJIEKTPOHHOTO CTPOCHHMS M XUMHYECKUX  CBOWCTB
conpsbKEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. [lonmmepusanus CONpsKEHHBIX JMEHOB.
CriocoOblI MosTy4yeHus: 1 IPUMEHEHHUE aJIKaIUEHOB.

Anxunbl. ['omosiornueckuii psij adkuHOB, oOmIas Gopmyna, HOMEHKIATypa U U30MEpHs.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl aJKMHOB, SP-TMOpUAM3AIMS aTOMHBIX
opOutaneit yraepona. dusmyeckue CBOMCTBA aJKUHOB. XHUMHUYECKHE CBOMCTBA: PEAKIUU
MPUCOEIUHEHMS, AUMEpU3allid U TpUMEpHU3aluu, okuciaeHus. KucioTHele cBONCTBA alKUHOB,
HMMEIOIUX KOHLEBYIO TPOiHYIO CcBsA3b. KauecTBeHHBbIE peakiMy Ha TpOHHYIO CBs3b. CrocoObl
MOJIy4Y€HUs U IPUMEHEHUE AJIKUHOB.

ApomaTHu4ecKue yriieBo10po sl (apeHsl). ['omomornueckuii psix apeHoB, oomast opmyna,
HOMEHKJIaTypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH30JIa.
dusnyeckrue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBA OCH30JIa M €ro TOMOJIOTOB: PEAKIIUU
3aMeleHusi B OE€H30JIbHOM KOJIbIIE M YIJIEBOJOPOJHOM paJuKalle, peaklUHU MpPUCOeIUHEHUS,
OKHCJIEHHE TOMOJIoroB OeH3o0a. [IpencraBnenne 06 OpuEeHTUPYIONIEM JEHCTBUH 3aMECTUTEICH
B OCH30JIbHOM KOJIblI€ Ha MPHUMEpEe AJKWIBHBIX PaAUKaIOB, KapOOKCUILHOU, THIPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajgoreHoB. OCOOEHHOCTH XHMHUYECKHMX CBOWCTB CTHUpPOJIA.
[Momumepuzanuss  crtupona. CnocoObl  MOJNydeHUS UM MPUMEHEHHE  apOMaTHYEeCKHX
YTJIE€BOJAOPOIOB.

[Ipuponnsrii ra3. Ilonyrasie HedTsHbIe Ta3bl. HedTh u €€ mpoucxoxaeHue. KameHHbII
yroib U MPOOYKTHI ero mnepepadoTku. CrnocoObl mepepaboTKu HePTH: MEeperoHka, KPEeKHHT
(TepMuYeCcKul, KaTalruTudeckuii), pudopmunr, nmupoiu3. [IpoaykTel nepepaboTku HedTH, HX
MPUMEHEHHE B TPOMBIIIJICHHOCTH U B OBITY.

I'eneTnyeckas cBs3b MCKAY pa3]IMYHbIMU KJIaCCaMU YTIJICBOJOPOJOB.

DJNEeKTPOHHOE CTPOEHUE TIaJIONEHIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiuu 3amerieHus
rajoreHa Ha THJPOKCOTPYIly, HUTPOTPYIIly, LUAHOIpynny, aMmuHorpymmy. JlelicTBue Ha
TaJIOTEHIIPOU3BOJHBIE  BOJHOTO M  CHOMPTOBOrO pacTBopa IIEnoud. BzaumopeilictBue
JUTajJOreHaJIKaHOB C MarHueM M LMHKOM. [IoHATHE O MeTalJIoOpraHM4ecKUX COCIUHEHMSIX.
Vcnonp3oBaHue TraloOTeHIPOU3BOIHBIX YIJIEBOJAOPOJOB B OBITY, TE€XHUKE M TPH CHUHTE3€
OpPraHMYECKUX BEILECTB.

OKCIIEpUMEHTAJILHBIE METOIbI N3YYEHUS BEUIECTB U UX NPEBPAILCHUN!
u3yueHue PU3NYecKnx CBOUCTB YIiIeBOJOPOIOB (PaCTBOPUMOCTb),




KaueCTBEHHBIX PEAKIM YIIIEBOJOPOIOB PAIMYHBIX KIIACCOB (0OecIBeYnBaHUE OPOMHOU
WJIY MOJTHOM BOJBI, PACTBOPA IIEpPMaHIraHaTa Kajius,

B3aMMO/ICIICTBUE alleTUJICHA C aMMHUAYHbIM pacTBOpoM okcuja cepedpa(l)),

KadecTBEHHOE OOHapyXeHHE yriIepoa U BOJIOPOJa B OPraHUYECKHUX BEIECTBAX,

MOJTyYeHUE ITUJICHA U U3yYE€HHUE €T0 CBOMCTB,

o3HaKoMJIeHHe ¢ KoJuteknusiMu «Hedptb» u «YToab», ¢ oOpa3naMu miacTMacc, KaydyKoB
Y PE3UHBI,

MO/ICTTMPOBAHUE MOJIEKYJI YTIIEBOIOPOJIOB U TaJIOTEHIIPON3BOHBIX YTIIIEBOIOPOJIOB.

Kucsiopojaconep:kaiue opraHu4eckue coeJuHeHHs.

[IpenenpHble OmHOAaTOMHBIE CHUPTH. CTpoeHWEe MoOJIeKynl (Ha MpUMEpe METaHoJIA W
staHosa). ['oMonoruueckuii psas, odmas Gopmyna, U3oMepusi, HOMEHKJIATypa U KIacCU(DUKAITHSI.
dusuyeckue CcBOUCTBA OpeaACIbHBIX OJHOATOMHBIX CIIMPTOB. BOI[OpO)IHI)IG CBiA3U MCXKIY
MOJICKYyJIaMH  CIITMPTOB. XUMHYECKHE CBOMCTBA: p€aknun 3aMCUICHUA, JACruaparanuu,
OKUCJICHUS, BSaHMOHeﬁCTBHG C OpraHNu4€CKUMHU U HCOPraHNYCCKUMHU KHUCJIOTaAMU. KauectBennas
peakIus Ha OJTHOATOMHBIC CIUPTHI. [[efiCTBHE 3TaHOJAa W METaHOJia Ha OPraHWU3M YeJOBEKa.
CriocoOblI MosTydeHus: 1 IPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[IpocTeie a¢upsl, HOMeHKIaTypa U n3oMepus. OCOOCHHOCTH (PUBNUECKUX U XUMHUECKUX
CBOWCTB.

MHoroaToMHble CHOUPTHI — ATHJIEHTJIMKOAb U INnUepuH. Dusnueckue M XUMHUYECKUE
CBOMCTBA: peakUWu 3aMEIICHUs, B3aUMOJEWUCTBUE C OpPraHMYECKMMHM U HEOPraHH4YeCKUMHU
KHCJIOTAaMM, KaueCTBEHHAsl peaklys Ha MHOroaTOMHbIE cnupThl. IlpencraBienne o MexaHusme
peaknuii HykineogripbHOTo 3aMmenieHus. JleiictBue Ha opranu3m 4enoBeka. CriocoObl moTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CtpoeHne MOJIEKYIbl, B3AMMHOE BIUSHUE THIPOKCOTPYIIIBI U OEH30JBHOTO SApa.
®dusnyeckue cpoiictBa (eHosa. OCOOEHHOCTH XMMHUUYECKHX CBOWCTB (eHosa. KauecTBeHHBIC
peakiuu Ha ¢eHon. ToxcuyHocTh ¢enona. CrocoObl MOTy4YeHHUS U MpUMEHeHHe (eHona.
®OenondopmanbaeruaHas cMoJa.

KapOonunbHble coeiMHEHUsS — aibJETHUABl M KETOHBL DIEKTPOHHOE CTPOCHHE
KapOOHUJIbHOW Tpymmbl. ['oMonoruueckue psapl anbIerujoB U KETOHOB, oOmias ¢opmyrna,
u30MepHs M HOMEHKiIarypa. (Du3WyecKue CBOMCTBA albJETH0B M KETOHOB. XHUMUYECKUE
CBOMCTBA aIbJIETHJIOB U KETOHOB: peakuuu mnpucoeauHeHus. OKHUCIEHUE allbJIeTHJIOB,
KauyeCTBEHHbIC PEaKIHH Ha anbaerujpl. CrocoObl MOJy4eHUS W NMPUMEHEHHE ajibJCTUA0B U
KETOHOB.

O,Z[HOOCHOBHLIC MMpEaACIIbHBIC Kap60HOBBIe KUCIOTBEL. OCOOEHHOCTH CTPOCHUS MOJICKYII
Kap6OHOBI>IX KHUCJIOT. I/I30Mep1/1${ U HOMCHKIJIaTypa. ®duznyueckue CBOMCTBA OJHOOCHOBHBIX
MMpEACIIbHBIX Kap6OHOBBIX KHUCJIOT. BO)IOpO,Z[HLIe CBA3U MCKAY MOJICKYJIaMU Kap6OHOBBIX
KHACIOT. XHUMHYECKUE CBOMCTBA: KHUCJIOTHBIE CBOﬁCTBa, peaKknusd 3TepI/I(1)I/IKaI_[I/II/I, peakuuun ¢
yY4aCTuEM YIJICBOAOPOAHOI'O paarKaJia. OCOOEHHOCTH CBOMCTB MypaBBHHOﬁ Kkucnotel. IloHsATHE
O IIPOU3BOJHBIX Kap60HOBBIX KHUCJIOT — CJIOXKHBIX 3(1)I/Ian. MHoroo6pa3He Kap60HOBBIX KHUCJIOT.
OCOoOEHHOCTH CBOMCTB HCMPCACIIBbHBIX U apOMATHYCCKUX Kap6OHOBBIX KHUCJIOT, I[I/IKap6OHOBBIX



KHCJIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. IIpenctaBuTeny BBICIIUX KapOOHOBBIX KHCIIOT:
CTeapuHOBasi, NAJbMUTUHOBAs, OJICUHOBAS, JUHONE6AsA, JUHONEH08ds KUACIOThL. CrocoObI
MOJIyYCHHUSI U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxusle 3¢upsl. ['omosioruueckuii psin, obmas popmyna, U30Mepusi 1 HOMEHKIIATYypa.
Pu3nYecKre 1 XMMHYECKHE CBOMCTBA: TUAPOJIM3 B KMCIION U LIEIIOYHOU Cpeae.

Kupsl. Ctpoenue, ¢puznueckue U XMMHUYECKHE CBOMCTBA KUPOB: THIPOJIU3 B KUCIOW U
11es104Hoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAINX OCTATKH HETIPEAETbHBIX )KUPHBIX
KUCHOT. JKupsl B IpUpoIe.

MBpBLT14 KaK COJIM BBICHIMX KApOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OOmiass xapakrtepucTuka yriaeBoaoB. Kiaccudukanus yriaeBoaoB (MOHO-, IU- U
nosjucaxapuabl). MoHOcaxapuabl: TJIOKO3a, (pyKTO3a, Tajakro3a, pubo3a, ae30Kcupudo3a.
@dusnyeckue CBOWCTBA W HaxoxJaeHWe B npupone. dorocuHTe3. XUMHUYECKHE CBOMCTBA
[JIIOKO3bl:  pPEaKLUU C Yy4yacTUEM CHUPTOBBIX U  ajJbJAECTUAHOM TIpYII, CIOUPTOBOE U
MOJIOYHOKHCTOe OpokeHue. IlpuMeHeHue TIIOKO3bl, €€ 3HaUY€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuapl: caxapo3a, MajlbTo3a U JlakTo3a. BoccraHaBiuBawoolmue u
HEBOCCTaHaBIIMBAaWOIIKE aucaxapuisl. ['maponus nucaxapunoB. Haxoxzaenue B mpupone u
npuMmeHenue. [lonncaxapuapl: Kpaxmal, INIMKOTeH W 1estoio3a. CTpoeHue MaKpOMOJIEKYI
KpaxMaja, TJIUKOTeHa M 1e/ultoso3bl. (Du3nueckue CBOMCTBAa KpaxMala W LEJUIIOJIO3bI.
XWUMHYECKHE CBOMCTBA Kpaxmaia: THAPOJIW3, KaUeCTBEHHAs PEaklus C HOJIOM. XHUMHYECKUE
CBOMCTBA LEJUTIOI03bI: THAPOIIN3, MoTydeHue 3(hupoB 1esutoa03bl. [IoHsTHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).

DKCIIepUMEHTAIbHBIE METOIbI U3YUEHUS BEIIECTB U UX MPEBPAIICHUN:
PacTBOPUMOCTb Pa3IMUHBIX CIUPTOB B BOJIE,

B3aMMOJICHCTBHE ATAHOJIa C HATPHUEM,

OKHCJIEHHE ATHUJIOBOTO CITUPTA B aJIbJICTH]] HA PACKAIIEHHOW METHOM TPOBOJIOKE,

OKHCJIEHWE JTHJIOBOTO CHUPTA JUXPOMATOM Kaiusl (BO3MOXXHO  HCIIOJB30BaHHUE
BHJICOMATEPHAJIOB),

KaueCTBCHHBIC pEaKIMM Ha anpaeruapl (C rumpokcuaoMm auammuHcepeopa(l) wu
ruapokcuaoM meau(1l)),

peaknus riunepuHa ¢ ruapokcuaom meau(1l),

XMMHYECKHE CBONCTBA PaCTBOPA YKCYCHOM KUCIIOTHI,

B3aMMOJICHCTBHE PacTBOpa IIIFOKO3bI ¢ THaApokcuaoM meau(1l),

B3aMMOJICHCTBHE Kpaxmalia ¢ HOJOM,

pelieHre AKCIIePUMEHTANBHBIX 3adad 1Mo TemMaM «Cruptel B ¢eHosby, «KapOoHOBBIC
KHUCJIOTHI. COXHBIE 3PHUPBD).

A3oTcoep:xaniue OpraHudeckue coeIHHeHusl.

AMUHBI — OpraHuYeckue TMpOM3BOJAHBIE amMmuaka. Kiaccudukanus amMHHOB:
anudaruyeckue U apoMaTHUECKUe; EPBUYHBIC, BTOPUYHbIC U TpeTU4HbIe. CTpOEHHE MOJEKYII,
obmas ¢opmyna, u30Mepus, HOMEHKIAaTypa U (hU3HUecKue CBOMCTBA. XUMHUYECKOE CBOICTBa
anudaTuyecKux aMHUHOB: OCHOBHBIE CBOWMCTBA, ATKUIUPOBAHUE, B3aMMOJICHCTBHE MEPBUYHBIX
aAMUHOB C a30TUCTON KucI0TOM. COM aTKUIaMMOHUS.



AHWINMH — IpeICTaBUTENIb aMUHOB apoMaTtuueckoro psaa. CtpoeHue anuwinHa. Bzaumuoe
BIIMSIHME TPYII aTOMOB B MoJieKyine aHwinHa. OCOOEHHOCTH XMMHUYECKHX CBOWCTB aHMUJIMHA.
KagectBennsle peakiuu Ha aHWiIMH. CrocoObl MONyYeHHs W TNPUMEHEHHE anupaTHYeCKHX
amMuHOB. [losydeHue aHMINHA U3 HUTPOOEH301a.

Amunokucnotel. Homenknatypa wu  wum3omepus. OTthenbHbIE MNPEICTABUTENN  O-
AMHUHOKMCIIOT: TIMIWH, aJlaHuH. Pu3ndeckue CBOMCTBA aMHHOKHCIOT. XHMMHWUYECKHE CBOMCTBA
AMUHOKHCIIOT KaK aM(pOTEpPHBIX OPraHUYEeCKUX COCAMHEHWM, pEaKIus TMOJUKOHICHCAIUH,
oOpa3oBaHUe NMENTHIHON CBs3HM. buosorndeckoe 3HaueHHe aMHUHOKHCIOT. CHHTE3 W THUAPOJIN3
MICIITH/IOB.

benku kak npuponHble mosuMmepbl. llepBuuHas, BTOpHYHAs W TPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWMCTBA OEJIKOB: TMAPOJIN3, NEHATYpallus, KaueCTBEHHBbIE pEaKluu Ha
OenKH.

OKCIIepUMEHTAIBLHBIE METO/IbI U3YUCHHSI BENIECTB M MX MPEBPAIICHUH:
pacTBopeHne OEJIKOB B BOJIE,
JeHaTypalus OeJIKOB IPU HarpeBaHUH,

[IBETHBIC PEAKIIMH Ha OCJIKH,
pelieHne SKCIEPUMEHTANBHBIX 3aJad M0 TeMaM «A30TCoAepKallue OpraHudecKue
coenuHeHUs» U «Pacrno3HaBaHne OpraHUYECKUX COEIUHEHUID).

BrbicokomoiiekyJisipHbIe cOeTMHEHMS.

OcHOBHbBIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpPHU3aluU, CpelHss MoJeKynasipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETUHEHHUI — MOJIMMEPHU3aIUs U MOJIUKOHICHCALINS.

[TonumepHsie MaTepUabl. [TnactMaccel (MoAMATUIIEH, HOJIUIPOTIUIIEH,
MOJIMBUHUIIXJIOPUI, MOJUCTUPOJL, MOJUMETHIIMETAKpUIIaT, HOJIMKapOOHATHI,
oy TIIIeHTepedTanar). Y Tuimsanus u nepepaboTka MiacTuka.

DnacToMephl: HaTypallbHbI  KaydyK, CHHTETHYeCKHe Kaydyku (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, M30TIPEHOBBIN) U CHIIMKOHBI. Pe3unHa.

Bonokna: HaTypasibHbIe (XJIONOK, HIEPCTh, IIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

[Tonumepsl  cnenManbHOrO  HazHaueHUst (TeiOH, KeBIap, 3IEKTPOIPOBOJISIINE
MOJIUMEPBI, OHOpasiaraeMbie OJTUMEPBHI).

OKcIepUMEHTAIbHbIE METO/Ibl H3YYCHHSI BEIIECTB U MX NPEBPAILICHUH:

O3HAKOMJIEHHE ¢ oO0pa3liaMd MPHUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKoOB,

pEeLIeHNEe YKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Pacno3HaBaHue IIIaCTMAacC U BOJIOKOHY.

Pacuérnpie 3ajauu.

Haxoxaenue MonexkyasspHOi popMysbl OPraHUYECKOTO COSTUHEHUS 10 MACCOBBIM JIOJISIM
9JIEMEHTOB, BXOJISIIMX B €r0 COCTaB,

HaX0XJACHUE MOJEKYISIPHOU (DOpPMYIbI OpraHUYecKOro coeluHEHUs Mo macce (00BEMY)
MPOJIYKTOB CTOPaHUsI,




HaX0XJICHUE MOJICKYISIPHON (OPMYIbl OPraHUYEeCKOrO COCAMHCHHSI IO KOJIHYECTBY
BelecTBa (Macce, 00bEMY) MPOJTYKTOB PEAKIIUU W/WIIH UCXOTHBIX BEIIECTB,

YCTAaHOBJICHHE CTPYKTYPHOW (OPMYJIBI OpPraHMYEeCKOTO BEIIeCTBA Ha OCHOBE €ro
XMUMHYECKUX CBOMCTB UJIM CIIOCOOOB MOTY4CHUS,

OTIpe/IeNIeHUE IO BBIXO/A MIPOIYKTA PEAKIUU OT TEOPETUIECKH BO3MOKHOTO.

Meoscnpeomemmnunie ceasu.

Peanuzanus MeXnpeIMeTHBIX CBsI3€d MU M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAY4YHbIX MOHSATHM, Tak U
MOHATHUM, MPUHSTHIX B OT/AEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OOuiue ecTecTBEHHO-HAay4yHbIE TOHSATHSA: SIBICHHWE, HaydyHbIH (akT, TUNOTE3a, TEOpHs,
3aKOH, aHajJM3, CHHTE3, Kiaccuukalus, HAOMOJCHHE, W3MEpPEHUE, SKCIIEPUMEHT, MOJEIb,
MOJIETUPOBAHUE.

®usnka: Marepus, aTroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYyJa, JHEPreTHYECKHUM
YpOBEHb, BELIECTBO, TE€JNO, 00BEM, arperaTHOE€ COCTOSIHUE BELIECTBA, (PU3NYECKHE BEIMYUHBI,
€IMHHULIBI U3MEPEHHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, dKocucTeMa, onochepa, MeTabOINU3M, HACIEICTBEHHOCTD,
aBTOTPOQHBIA M TreTepoTpOodHBIH THUN MUTaHUS, OpoxeHue, (OTOCHHTE3, AbIXaHue, OeiKw,
YTJIE€BObI, )KUPbI, HYKJI€MHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mone3Hble UCKOTIaeMbl€, TOTUIHUBO.

TexHonorus: MUIIeBbIe MPOITYKTHI, OCHOBBI PAllMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
MaTepHaJIbl U3 HCKYCCTBECHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KJIACC

OBIIAS U HEOPTAHUYECKASA XUMUSI

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siep. XUMHYECKUM 3eMeHT. M3otonbl. CTpoeHHEe AIEKTPOHHBIX
000J710Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTHYECKHUE YPOBHU W TIOJYPOBHH. ATOMHBIE
opOutanu. Knaccupukamuss XUMHUYECKUX dJIEMEHTOB (s-, p-, d-, f-ameMmenTsl). Pacnpenenenue
AJICKTPOHOB II0 aTOMHBIM OpOWTANAM. OJIEKTPOHHBIE KOH(UTYpAIlMd aTOMOB JJIEMEHTOB
MEePBOrO—4eTBEPTOrO TIEPHOJOB B OCHOBHOM U BO30OYXKIEHHOM COCTOSHUU, JJICKTPOHHBIC
KOH(UTYpaluu HOHOB. DIIEKTPOOTPULIATEIBHOCTb.

Ilepuomnueckuit 3akoH W Ilepuomuueckass cucrema Xumuudeckux i3nemMeHToB J[.U.
MenneneeBa. CBsi3b NEPUOIUYECKOrO 3akoHa H Ilepuoauyeckol CHUCTEMBbl XHUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOW TE€OpHEW CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB
XMUMHUYECKUX D3JIEMEHTOB U 00pa3yeMbIX MMM IMPOCTHIX W CIOXKHBIX BEUIECTB IO TpPYyIIaM U
nepuojam. 3HaueHue nepuoandeckoro 3akona /.M. Menneneesa.

XuMudeckas CBsS3b. BUIBI XUMHYECKOH CBS3M: KOBAJICHTHAS, MOHHAS, METAJUIMYCCKas.
MexaHnu3mbl 00pa30BaHUsl KOBAJIEHTHOUW CBSI3U: OOMEHHBIN U JOHOPHO-aKUENTOPHBIA. DHEpTus
u JuinHa cBs3u. [loyspHOCTH, HANIPABIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOU CBA3U. KpaTHble
cBs3u. BonopoaHas cBsi3b. MeXMONEKYIIPHBIE B3aUMOACHCTBUSI.

BaneHTHOCTP W BaJIeHTHbIE BO3MOXHOCTH AaTOMOB. CBSi3b 3JEKTPOHHOM CTPYKTYpPHI
MOJIEKYJI C MX T€OMETPHUYECKHM CTPOCHHEM (Ha TpuUMepe COCIUHEHUI 3JEMEHTOB BTOPOTO
Mepuoa).



[IpencraBineHre o0 KOMIUIEKCHBIX —coennHeHusiX. (CocTaB  KOMIUIEKCHOTO — HOHA:
KOMIUIEKCOOOpa3oBaresb, JIMTaHAbl. 3HAYCHHWE KOMIUIEKCHBIX coeauHeHuil. Ilonstue o
KOOPJMHALMOHHON XHUMUHU.

BemectBa MOJEKYISPHOTO M HEMOJIEKYJISPHOTO CTPOEHUS. TUMBl KPUCTAJUIMUECKUX
peléToK (CTPYKTYp) U CBOICTBA BEILIECTB.

[lonsTie o aucnepcHbIx cucreMax. Mctunnble pactBopsl. IlpencraBienue o KOIOUIHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHIIEHTPALMM pPAacTBOPOB: MaccoBas [OJs BEILIECTBA B
pacTBope, MoJsipHas ~ KOHLEHTpauus. HacellieHHble UM HEHachILIEHHbIE  PacTBOPHI,
pactBopuMocTbh. Kpucranioruapars.

Knaccugukanuss ¥ HOMEHKJIaTypa HEOPraHMYECKHWX BEIIECTB. 1pHUBHANBHBIC HA3BaHUS
OTJIEeIbHBIX NPEACTAaBUTEIIEH HEOPraHMUECKUX BEILIECTB.

Krnaccudukanus XuMHUECKUX PEaKIUil B HEOPraHUYECKOW U OPraHn4eCKOW XUMHUH. 3aKOH
COXPAaHEHHUsI MaccChl BEIIECTB; 3aKOH COXPAHEHMsI M NPEBPAILEHUS SHEPruu MPH XUMHUYECKUX
peakuusix. TemnoBble 3 (peKTbl XuMuyeckux peakuuid. TepMoxumudeckue ypaBHEHHUS.

CKOpOoCTh XUMHUYECKOM peaKIiy, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (pakTopoB. 'oMoreHHbIE
U reTeporeHHble peakuuu. Katanus u karanu3aTopsl.

O6patumbie © HeoOpaTHMBbIE peakIMu. XUMHUYecKoe paBHOBecue. KoHcTaHTa
XMUMHUYECKOTO paBHOBecHs. DakTOphl, BIUSIOUIME Ha MOJOKEHHE XHMHUYECKOTO pPAaBHOBECHS:
TeMIlepaTypa, JaBjeHHEe M KOHLIEHTpAIlMM BEIIECTB, y4acTBYIOIIUX B peakuuu. [lpunnun Jle
[Tarense.

OnexrponuTtnueckas auccounanus. CuibHble W crnadble  31MeKTpoiuThl. CreneHb
nucconnanuu. Cpena BOJHBIX pAacTBOPOB: KUCJIOTHAs, HEMTpasbHas, meno4yHas. BomopoaHblii
nokazatens (pH) pactBopa. I'maponus coneit. Peakiiun nonHoro ooMeHa.

OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peakunu. CreneHb okuciaeHud. OKHCIUTENb |
BOCCTaHOBUTENb. lIpomecchl OKHCIEHHMsT W BOCCTAHOBJICHUs. BakHeWIne OKUCIUTENH U
BOCCTaHOBUTEIN. MeTOI 3JIeKTPOHHOTO OanaHca. DJIEKTPOIN3 paCTBOPOB U PACILUIABOB BEIIECTB.

OKCIIepMMEHTaJIbHBIC METOAbl M3YUCHHS BEIIESCTB M UX IIPEBPAIICHUMN:
PAa3JI0KCHUC IICPOKCH A BOJOPOAa B IIPUCYTCTBUU KaTaJInu3aTopa,

MOICIIN KPUCTAJTIMYCCKUX peI_HéTOK,

IIPpOBCACHUC peaKHHfI HMOHHOI'O 06M€Ha,

OIIPCACIICHUC CPCAbI paCTBOPOB C IOMOIIBIO HHANKATOPOB,

HU3YUCHUC BJIUAHUA PAZJIUIHBIX Q)aKTOPOB Ha CKOpPOCTb XHUMHYECKOH pCakiuu H
ITOJIOKCHUEC XUMHWYCCKOI'O PAaBHOBCCHA.

Heopranuuyeckasi Xummusi.

[Tonoxxenne HemeramioB B Ilepuogmueckoil cucreme xumuueckux syemeHtoB J[.H.
MenneneeBa U OCOOEHHOCTH CTpOEHHS HX aromMoB. (Du3Hueckue CBONCTBA HEMETAIJIOB.
AnnoTponus HeMeTauIoB (Ha MpUMepe KUCIopoia, cepsl, (hocdopa u yriaeposa).

BOILOpOI[. HonyquI/Ie, q)I/I3I/I‘leCI(I/IC U XMMHYECKHE CBOMICTBA: pcaknun ¢ METallllaMu "
HEMCTallIaMH, BOCCTAHOBUTCJIbHBIC CBOICTBA. FI/I,ZLpI/II[LI. TonaruBHBIE DIEMEHTHI.

I'anorensl. HaxoxnaeHue B npuponae, CITIOCOOBI MOoJIy4CHHUA, (I)I/I3I/I‘ICCKI/IC U XUMHYCCKHEC
CBOMCTBA. raJ'IOFCHOBOIIOPOI[BI. Baxuneiimue KHUCIIOPOACOALCPIKAIINE COCAUHCHUSA TaJIOI'CHOB.



JIabopaTopHbIE ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHHUs rajioreHoB. [I[puMeHeHne rajoreHoB 1
UX COCIUHEHUH.

Kucnopon, o3on. JlaGopaTopHble M HPOMBIIIICHHBIE CHOCOOBI MOJYYEHHUS KUCIOPOJA.
Ousnyeckue U XUMHMYECKHE CBOMCTBA M MPUMEHEHHME KHUCIOpoAa M o030Ha. OKcHIbl U
MIEPOKCH/IBI.

Cepa. Haxoxnenwe B TpUPOJE, CIOCOOBI IMOJNydeHUs, (U3MUSCKUE U XUMHUYCCKUE
croiictBa. CepoBonopon, cyabhuasl. Oxcuna cepri(IV), okeun cepol(VI). CepHucras u cepHas
KHCIOTBI W uX coiiu. OCOOSHHOCTH CBOWCTB CEpHOW KHCIOTHL IlpuMeHeHue cepbl u €
COEIMHEHMI.

Azor. HaxoxneHue B mpupojie, CrnocoObl MONydeHHus, (U3MUEeCKHe U XUMHYECKHE
cBoiicTBa. AMMMaK, HUTpUAbL. Okcuabl azoTa. A30THUCTas W a30THasl KUCIOTBI U HUX COJIH.
Oco0eHHOCTH CBOWCTB a30THOW KHUCIOTHL. [IprMeHeHHe a30Ta U ero COoeIMHEHH. A30THBIE
ya0OpeHwusI.

®dochop. Haxoxnaenwe B mpupoje, CrnocoObl MOJydeHUs, (HU3UIECKHE U XUMHUUYECKHE
cBorictBa. Dochuast u dochun. Oxcuasr dochopa, dochopHas kuciora u e€ CoJu.
[Ipumenenne pocdopa u ero coenunennii. Dochopusie ynoopenus.

VYriepon, HaxoXACHHUE B TMpUpoJe. AJUIOTpONHbIe Moaubukanuu. Duznyeckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriepoaoM. Oxcup yraepona(ll),
okcun yriepona(IV), yrompHas kuciota u e€ coJiM. AKTUBHUPOBAHHBIA YIroJib, aJCOPOITHSI.
Oymnepensl, rpadeH, yriaepoaHble HaHOTpyOku. IlpuMeHeHume MPOCTBIX  BEIIECTB,
00pa30BaHHbBIX YTJIEPOIOM, U €T0 COCAUHEHU.

Kpemuuii. Haxoxzaenue B mnpupoje, crocoObl MOJydeHUs, (pU3MUeckue U XUMHYECKHe
cBorictBa. Okcup kpemuus(1V), kpemHUEBass KUCIIOTa, CHIMKATHI. [[puMEHEeHHEe KPEMHUS U €ro
coenuHeHuil. CTEeKII0, ero MoyiydeHue, BUIbl CTEKIIa.

[Tonoxenune meramoB B [lepuoanyeckoil cucreMe XuMU4ecKuX 31eMeHTOB. OcoOeHHOCTH
CTpOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTa/uioB. O0iue Gpu3ndeckre CBONCTBAa METAJLIOB.
[Ipumenenne metanioB B ObITY U TexHuke. CIIaBbl METaILIOB.

DNEeKTPOXUMHUYECKUNA P HampspDkeHud MeTtaioB. OOmme crnocoObl  MOTy4YeHHS
METAJIOB: TUAPOMETAILTYPTHUs, MUPOMETALTYyprus, ekTpomeTautyprusi. [lonstue o koppo3uu
MeTaiioB. CocoObl 3alUTHI OT KOPPO3HH.

OOmast xapakTepuctuka MeTauioB IA-rpynmsl Ilepronudeckoil cUCTEMBl XMMHUYECKHX
sneMeHToB. Hatpuil u xanuii: nomydyenue, GU3MuecKue U XUMHUYECKUE CBOMCTBA, IPUMEHEHHE
IIPOCTBIX BELIECTB U UX COEIUHEHUN.

OOmas xapakrepuctika metamioB IIA-rpynnsl Ilepuonndeckoit cucTeMbl XUMHUYECKUX
9JIEMEHTOB. MarHuii M KajnplMii: moslydeHHe, QHU3MUECKUe M XUMHUYECKHE CBOWCTBaA,
IPUMEHEHHE MPOCTHIX BEIIECTB U UX coequHEeHu. JKECTKOCTh BOBI M cIOCOOBI €€ yCTpaHeHus!.



AJfOMUHUI: TIOTy4YeHue, (PU3MUECKUe M XMMHUYECKHE CBOWCTBA, NMPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro COeOUMHEHUH. AMOTEpHBIE CBOHCTBA OKCHAA W THAPOKCHAA AITIOMUHUS,
TUAPOKCOKOMIUIEKCHI aJIFOMUHMSL.

OOmiass xapakrepucTuka MetauioB nobounbix noarpynn (b-rpynmn) Ilepuonmyeckoit
CUCTEMbI XUMHUYECKUX IEMEHTOB.

duznyeckue U XMMUUYECKHUE CBOMCTBA XpoMma U ero coequHeHui. OKCuapl U TUAPOKCUIbI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl U JUXpOMATbI, UX OKUCIUTEIbHBIE CBOMCTBA.
[Tonyuenue u npuMeHeHue XpoMma.

®u3nyeckue M XMMHYECKHE CBOMCTBA MapraHia M €ro coequHeHuid. Baxheumme
coenuHenus mapranua(ll), mapranua(IV), mapranna(VI) nu mapranua(VIIL). Ilepmanranar xanus,
€ro OKHCIIUTENIbHbIE CBOWCTBA.

duznyeckue 1 XMMUYECKUE CBOMCTBA JKeje3a U ero coequHeHni. OKCHIbl, THAPOKCUABI U
cosmm xkene3a(ll) u xeneza(lll). [lomyuenre u npuMeHeHUe KeJe3a U ero CIJIaBoB.

@uU3NYECKNEe U XUMUYECKUE CBOMCTBA MeII U €€ coenrHeHui. [lonyyenrne u npumeHenne
MEIN U €€ COeTUHEHUH.

Huuk: mosyyenue, pusnyueckue U XUMUYECKue cBOoMcTBa. AMGOTEpHBIE CBOMCTBA OKCHUIA
Y THJIPOKCHJIA ITUHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[puMeHeHne HMHKa U ero COeMHEHNH.

SKCHGDI/IMGHTBJ'IBHBIQ MCTOAbI N3YUYCHUA BCIICCTB U UX HDGBDaHleHI/II\/'IZ

M3y4eHue 00pa3lioB HEMETAIIIOB,

ropenue cepsl, pocdopa, xxeneza, Maruus B KHUCIOPO/IE,

M3y4YeHHE KOJUIEKITUN « MeTayuTbl ¥ CIUTaBhI,

B3aMMOJICHCTBUE MICJIOYHBIX W IIEJIOYHO3EMEIbHBIX METAJUIOB C BOJOW (BO3MOXHO
WCTIOJIb30BaHUE BUICOMATEPUAIIOB),

B3aMMO/ICHCTBHE ITMHKA U JKeJIe3a C PACTBOPAMH KHCJIOT U IIEJIOUeH,

Ka4eCTBEHHBIC PEaKIMM Ha HEOPraHWYECKHE aHWOHBI, KaTHOH BOJOPOAAa W KATHOHBI
METaJUIOB,

B3aMMO/ICHCTBHE THIPOKCUIOB ATFOMUHHMS U IIMHKA C pACTBOPAMHU KUCJIOT U IIEI0YCH,

peleHre SKCIEpUMEHTANBHBIX 3a/1a4 110 TeMaM «[ anmoreHsl», «Cepa U e€ cCoeqMHEHUs,

«A30T u Qochop U UX coeAUHEHUN», «MeTabl TJIaBHBIX HOIArPYI», «MeTamibl moO0YHBIX
MOATPYIID.

XMMHUS U KM3Hb.

Ponp xumum B oOecrieueHUN YCTOWYMBOTO pa3BUTUA 4elloBeuecTBa. [loHsITHE 0 HaydyHBIX
METO/Jax IIO3HAaHWS M METOJOJIOTMM HAy4yHOTo uccienoBaHus. HayuHble TPUHIIMIIBI
OpraHu3aIul XUMUYECKOT0 MpOu3BOACTBA. [IpoMblliieHHbIE CIOCOOBI MOMYyYEHUS BayKHEHIINX
BEIIECTB (Ha MpUMepe MPOU3BOACTBA aMMHaKa, CEPHOM KUCIOTHI, MeTaHoa). [IpoMbIieHHbIC
CHocOoObl TOMYYeHHUS] METAIOB M CIUIABOB. XUMHUECKOE 3arps3HEHUE OKpYXKaIolel cpeabl u
ero nocneacTBus. Posib XuMuM B 00ecrieueHUN SHEPreTUIeCcKOoi Oe30MacHOCTH.

XumHs U 300poBbe 4enoBeka. JlekapcTBeHHble cpeactBa. lIpaBuna wucnonab3oBaHUS
JIEKapCTBEHHBIX MpenapaToB. Poias XuMuM B pa3BUTUU MEAUIIMHBIL.

XUMHS MUY OCHOBHBIE KOMIIOHEHTHI, IUIIEBLIE J00aBKH. Poab XUMUK B 00ecIIeYeHNH
MMHUIIEBOI OE30aCHOCTH.

Kocmernueckne u mapgromepHsie cpenctBa. beitoBas xumws. IlpaBuna OGezomacHOTro
WCIOJIb30BaHUS MIPEMapaToB OBITOBOM XMMUU B MIOBCEAHEBHON KHU3HU.



XUMUS B CTPOUTEIIbCTBE: BAKHEHUIIINE CTPOUTEILHBIC MaTePHAIIBI (IIEMEHT, OCTOH).

XuMHus B CEIBCKOM X03siiicTBE. OpraHnueckiue 1 MUHEPaJIbHbIE yI00OpeHUs.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO0, Kepamuka. MaTtepuaiibl
JUISL DNIEKTPOHUKU. HaHOTeXHOI0THM.

PacuérHbie 3a1a4u.

Pacuérsr:

MacChl BEIIECTBA HJIM 00BEMA Ta30B M0 M3BECTHOMY KOJMYECTBY BEIISCTBA, MACCe WIIU
00BEMY OJTHOTO U3 YIACTBYIOIIUX B PEAKIIUU BEUIECTB,

Macchl (00BEMa, KOJIMYECTBA BEUIECTBA) NMPOJYKTOB PEAKIMH, €CIM OJHO W3 BEIIECTB
HUMECT NpUMECH,

Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKIIUM, €CIIM OJHO W3 BEIIECTB JTAHO
B BUJIE PAaCTBOpA C OMPEAECIEHHON MAacCCOBOM J0JIEH paCTBOPEHHOTO BEILIECTBA,

MacCOBOM JIOJTU M MOJISIPHOUM KOHIIEHTPAIIMH BEIIECTBA B paCTBOPE,

JIOJIM BBIXOJA MPOAYKTA PEAKLIUU OT TEOPETUUECKH BO3ZMOXKHOTO.

Meosrcnpeomemmnuwie ceasu.

Peanu3zanus MeXNnpeaMETHBIX CBA3€H NMpu U3ydeHUH 00IIel U HEOpraHM4eCKONH XUMUU B
11 kyacce oCyIecTBIACTCS Yepe3 UCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATHH, IPUHATHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0uiue ecTecTBEHHO-HAay4dyHbIE TOHSATHS: SIBJICHHME, HAaydHbI (akT, rumoresa, Teopws,
3aKOH, aHalu3, CHHTE3, KiIaccupuKanus, TMEePUOJUYHOCTh, HAOIIOJCHHE, H3MEpPEeHue,
9KCIIEPUMEHT, MOJIENb, MOJEIMPOBAHNE.

®usnka: martepus, MHUKPOMHUpP, MaKpOMHp, aTOM, 3JEKTPOH, MHPOTOH, HEUTPOH, HOH,
M30TOMbI, PAaJIUOAKTUBHOCTh, MOJIEKYNa, SHEPreTUYECKUil ypOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHME BEIEeCTBA, WJICAIbHBIM Tra3, (U3NYECKHe BEIUYMHBI, EIUHHIIBI
M3MEPEHUS], CKOPOCTh, SJHEPTHUs, Macca.

buonorus: kneTka, oOpraHumsM, OSKocucTema, Ouocdepa, meradoM3M, MakKpo- H
MUKPODJIEMEHTBI, OENKU, KHUPBI, YIIeBOJbI, HYKJICHHOBBIE KHCJIOTHL, (PEpMEHTbI, TOPMOHBI,
KPYTOBOPOT BEIIECTB U OTOK SHEPTUH B 3KOCUCTEMAX.

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MIOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHONorus: XMMHUUYECKasi IPOMBIIUIEHHOCTb, METAJIYPrUsl, CTPOUTEIbHBIE MAaTEPUAIIbI,
CEJIbCKOXO3SUCTBEHHOE MPOM3BOJCTBO, THIIEBas MPOMBIIUICHHOCTh, (apMareBTu4yecKas
MIPOMBIILIIEHHOCTb, MIPOU3BOJCTBO KOCMETHUYECKUX [penaparos, MIPOU3BOACTBO
KOHCTPYKIIMOHHBIX MAaTE€pPUAJIOB, 3JIEKTPOHHAS IPOMBIILIEHHOCTh, HAHOTEXHOJIOT U H.



IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWHN HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHM C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JIUMYHOCTHBIX
pe3ylnbTaTOB OCBOCHHUS IMpeAMeTa «XUMHUS» Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUS
BBIJICJICHBI CJICAYIOIIME COCTABISIONINE: OCO3HAHNE O0YYaIONUMUCS POCCUNCKON TPaXKJaHCKOU
UJIEHTUYHOCTH; TOTOBHOCTb K CaMOPa3BUTHUIO, CAMOCTOSITEJILHOCTH W CaMOOIPECIICHHIO;
HaJIM4yue MOTHUBAlMM K  OOY4YEHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluXxcs
PYKOBOACTBOBATBCA MPHHATBIMU B O6III€CTBG npaBujiaMu W HOPMaMH TMOBCACHUSA, HAIUYHC
MPaBOCO3HAHUSI, IKOJOTUYECKON KYJIbTYPHI; CIIOCOOHOCTh CTaBHUThH II€JIM U CTPOUTDH KU3HECHHbBIC
IIJIaHBI.

JInyHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKaroT CPOPMUPOBAHHOCTH
OTIBITA TIO3HABATENILHON M MPAKTUUYECKON JESITEIIbHOCTH 00yUaIoIUXCs B MPOIIECCEe PeaTn3allun
00pa3zoBaTebHON JEATEITHHOCTH.

JIngHOCTHBIE pe3ylbTaThl OCBOCHUS MpeaMeTa «XHUMUS» OTPaKarT CPOPMUPOBAHHOCTH
OTIBITA TIO3HABATEILHON M MPAKTUUYECKON JESITEIIbHOCTH 00yJaIOIIUXCsl B TIPOIIECCE peain3aIiiu
00pa3zoBaTebHON JAEATEIHPHOCTH, B TOM YHCIIC B YACTH:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00YyJarOIIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB M 003aHHOCTEHN, YBaXKEHUS K
3aKOHY U MPaBONOPSAKY;

MPEJICTaBJICHUS] O COLMAIbHBIX HOPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NESATENHHOCTH IIPU CO3AaHUU YYE€OHBIX MMPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHbIX 3a/1a4, BHINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI APYTUX
[P aHAJIN3€ PA3JIMYHbIX BUJIOB YUeOHOM AEATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHUS K HMCTOPUYECKOMY U HAyYHOMY HACIEHI0 OTEUECTBEHHOU
XUMHH;

YBXEHUS K IPOLIECCy TBOPUYECTBA B OOJIACTH TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMUMHH, OCO3HAHUS TOTO, YTO JaHHbIE HAayKH €CThb pe3ylbTaT JIMTENbHBIX HAONIOJCHUH,
KPOTIOTIMBBIX 3KCIIEPUMEHTAIIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/Ja YYEHBIX U MTPAKTHKOB;

MHTEpeca M [03HABATEJIBHBIX MOTHBOB B TMOJYYEHHH M TMOCIEAYIOIIEM aHalIHu3e
nH(OPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHbIE C XUMUYECKHUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTU OIIEHMBATH CBOE IMOBEJEHUWE W TOCTYNKH CBOUX TOBApPUILEW C MO3ULIUN
HPaBCTBEHHBIX U MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUNA MOCTYIKOB;

4) popMupOBaHHSA KYJbTYPHI 310POBbS:

MOHUMAaHMS I[IEHHOCTeW 3J0poBOTO M 0Oe30macHoro oOpasza >KHU3HH, HEO0OXO0TUMOCTH
OTBETCTBEHHOTO OTHOIIIEHHUSI K COOCTBEHHOMY (PH3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;



coOnrofieHns MpaBuiI OE30TMACHOTO OOpAaIEeHUs] ¢ BEIIECTBAMH B OBITY, TMOBCEIHEBHOMN
KU3HH, B TPYIOBOU JIEATEILHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO M KOJUICKTUBHOTO OE€30TIaCHOTO
MOBEJICHUS B CUTYAIIUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIFOJICH ;

OCO3HAHUS TOCJECACTBUN U HENPHUATUS BPEIHBIX MPUBBIYEK (YIMOTPEOIECHUS aKOTOJI,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIEAOBATEIbCKON JEATEIBHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOH M IPYTUX BUAAX JACSITCIHLHOCTH,

YCTAaHOBKM HA AaKTUBHOE YYacTHUE€ B PEIICHUM TNPAKTHYECKUX 3a/lady COLMUAIBHOUN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3YUYECHHIO MPOQEeCcCHuil pa3IMyHOrO pojia, B TOM YHCIIE Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUHN 10 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yibTaraM TPyJA0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIUBHUIYAJIBHOM TPaeKTOpPUH OOpa30BaHUs,
Oynymiei mpodeccun U peann3anuu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U TOTPEOHOCTEH 00IIeCTBa;

6) 3K0JIOTNY€eCKOr0 BOCTIMTAHUA:

9KOJIOTUYECKH TIeJIECOOOPA3HOTO OTHOMICHHS K MPUPOJIe KaK MCTOYHHUKY CYIIECTBOBAHHS
JKU3HH Ha 3eMIIe;

MMOHMMAaHHMSI TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM, BIMSIHHUS YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COIUATIBHOM CPEIIbI;

OCO3HAHUs HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHKCHUM XUMUH JIJIsI PEIICHHs BOITPOCOB
PaIrMoOHAIBHOTO TIPUPOA0TIOIH30BAHNS,

AKTUBHOTO HENPUATHUS NCUCTBUM, MPUHOCAIIMX BPEIl OKPYXKAlOLIEW MPUPOTHOM Cpeje,
YMEHHUS TPOTHO3UPOBATh HEOJIArOMPHUITHBIC YKOJOTHUYECKHE TOCICICTBUS MPEANPUHUMACMBIX
JIEMCTBUI U NMPEIOTBPAILIATH UX;

HaJU4Husl PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIBTYPhI, OIBITA
NESTEIPHOCTH  DKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMH B
MMO3HABATEIHPHOM, KOMMYHUKATHBHON W COITMAIbHOM MPaKTHUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO
MPOTUBOCTOSATH HICOJIOTUH XeMo(oOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U
00IIeCTBEHHOW MTPAKTHUKH;

MOHUMAaHM cHenuuKd XMMUU Kak HayKd, OCO3HaHUsA €€ pojau B (QOPMHUPOBAHUU
paIMOHAILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOIIEM
MHpE KaK O €IMHCTBE MPUPOJbI M YEJIOBEKa, B IMO3HAHMH IPUPOJIHBIX 3aKOHOMEPHOCTEH W
perieHur Ipo0IeM COXpaHEHHS TPUPOJHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUH s COBPEMEHHON NWBUIM3AIUU: B €€
T'YMaHUCTHYECKOW HAIPaBJICHHOCTH M BaKHOW POJNM B CO3/JaHWM HOBOW 0a3bl MaTepuaibHON
KYJIBTYpBI, B PELIEHUH TI100abHBIX TPOOJIEM YCTOMYHMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBO,
SHEPreTHYeCKOM, TMHUIIeBOM H HKOJOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEAUIIUHBI,
o0ecrevyeHny yCIOBHU YCIENIHOTO TPya M AKOJIOTUYECKH KOM(POPTHON KU3HH KaXKIOTO YJeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHUMaHUsl CYIIHOCTH METOJOB IO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BaTh MOTyYaeMble 3HAHUS IS



aHanM3a U OOBSCHEHHUS SBICHUI OKPYXKAIOIIETO MUPAa M MPOUCXOAAIMX B HEM H3MEHEHUH,
yMEHHUS JienaTh 000CHOBAHHBIE 3aKJIFOYCHUS HA OCHOBE HAYYHBIX (JAaKTOB M UMEIOIIUXCS JAHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CaAMOCTOSITENIFHO MCTOIh30BATh XUMUYECKHE 3HAHUS ISl PELICHHS POOIIeM
B pEaJIbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEI0BATEIbCKON NEATEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMHW [0 XUMHH B COOTBETCTBUU C JKH3HECHHBIMH
MOTPEOHOCTSAMHU;

MHTEpeca K OCOOGHHOCTSIM Tpyda B pa3nuyHbiX cdepax npodeccnoHaTbHON
NESATENBHOCTH.

METAINIPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3ynbTaTbl OCBOCHHUS IPOTrpamMMBbl MO0 XMMHUU HA YPOBHE CPEIHETO
o01rero 06pa3oBaHUs BKIFOYAIOT:

3HauYuMble 115 (HOPMHUPOBAHUS MHUPOBO33PEHUS OOYUAIOIIUXCS MEXIUCHUIUITMHAPHBIE
(MexnpeMeTHbIE) 0OLIeHAYYHbIE TOHITHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOUW KapTUHBI MUpa
)51 Cl'IeI_[I/I(bI/IKy MCTOI0B IMMO3HaHUs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepI/IH, BEIICCTBO,
SHEprus, sBJCHHUE, MPOLECC, CUCTeMa, Hay4YHbIH (DaKT, MPUHIIMIL, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, UCCIIeI0BaHNEe, HAOIIOIeHNEe, N3MEpEHHE, SKCIICPUMEHT U JIPYTHUe);

YHUBEpCaJbHbIE  y4eOHbIe  JeiicTBHs  (MMO3HABAaTEIbHBIE,  KOMMYHUKAaTHBHBIC,
peryiasTuBHBIE), obecrieunBaronye GopMUpoBaHWE (PYHKIMOHAIBHOW TI'PaMOTHOCTH |
COLMABHOM KOMITETECHITMH 00yYarOIuXcsi;

CMOCOOHOCTh ~ OOYYAIOIIMXCS  WCIIOJIb30BaTh ~ OCBOCHHBIC  MEKIMCIUILUIMHAPHBIE,
MHUPOBO33pPCHUYCCKHE 3HAHWsS W YHHBEpCAJbHBIC Yy4YeOHBbIC JCHCTBHS B TO3HABATEIBHOW U
COLIMAIBHOM MIPAKTHUKE.

MeranpeqMeTHbIe pe3yJabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMH YICOHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JornyecKkue AecTBUSI:

CaMOCTOSITENIbHO  (pOpMyNIHpOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEIeNIATh LN JeATEIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIOJIb30BaTh MPH OCBOCHUM 3HAHMM NPUEMBI JIOTMYECKOTO MBIIUICHHS: BBIICIATH
XapaKTepHble TMPU3HAKKM TIOHATUHM M YCTaHABIMBAThb WX B3aMMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIINE MOHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIacCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIUi;

YCTaHABJIMBATh IPUYNHHO-CIIEICTBEHHBIE CBA3U MEX1Y U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKUE paCCyX AeHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PAaCCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBO/JIbI U 3aKJIIOUYEHUS;

MPUMEHSTHh B MPOIECCEe MO3HAHUS WCIMOIb3YeMble B XUMUU CHMBOJUYECKHE (3HAKOBBIC)
MOJenu, MpeoOpa3oBbIBATh MOICTbHBIC IPEICTABICHUS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,



XUMUYecKass (GopMylia, YpaBHEHHE XUMHUECKOM peaknuu — TpPU PELHICHHH Y4eOHBIX
MO3HABATENBHBIX W MPAKTUYECKUX 33734, MPUMEHSATh Ha3BaHHBIC MOJICIBHBIC MPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCIeN0BaTENbCKUE e CTBHS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOI'O NTO3HAHMS BEILIECTB U XUMUYECKUX PEAKIIMIA;

dbopmynHupoBaTh TENM M 3aJadd  HMCCJIEIOBAHWS, WCIIOJB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITEIIEHO CPOPMYTHUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA IMO3HAHHS M OCHOBHI
st POPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJIETh HAaBBIKAMH CAMOCTOSITEIIHOTO IUIAHUPOBAHHUS M TIPOBEICHHUS YUYEHHUYECKUX
9KCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IIpOIIecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS] U BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJAETIaHHON
pabore;

MpUOOpETaTh OMNBIT YYEHUUYECKOM MCCIEI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY IOUCKY METOJOB pELIEeHUs
MPAKTUYECKUX 32/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB TIO3HAHUSL.

3) pabora ¢ ungopmanmei:

OPUEHTHUPOBAThCSI B  Pa3IMYHBIX HWCTOYHHKAX WHPOpManuy (HAYIHO-TIOMYJISIpHAs
JUTepaTypa XUMHYECKOTO COJepXaHHus, CIpaBOYHbIE MocoOus, pecypcel HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO PA3IUYHBIX BUIAOB © (OpPM MpelncTaBieHUs, KPUTHUYECKU
OIICHHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

(dbopMynupoBaTh 3ampochl U MPUMEHSTHh pa3IUYHble METOJbl MpHU IOUCKE U OoTOOope
uHpopmanuy, He0OXOAUMOM /7Sl BBITIOTHEHHSI YUeOHBIX 3a/1a4 ONpeAeIEHHOrO TUTIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIPHO BBIOMpATh ONTUMAIBHYIO (HOPMY MpeacTaBIeHUsS HHPOPMAIUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauyecTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHpopmaluen: TPUMEHATh MEXIpeAMeTHble ((uU3MYecKue H MaTeMaTH4eCKHe) 3HakKu U
CUMBOJIBI, GopMyIIbI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

3a1aBaThb BOIIPOCHI IO CYIICCTBY 06cy>1<z[aeM0171 TEMBI B XOJI€ Auajiora W/MIu AUCKYCCHUH,
BBICKA3bIBATb UCH, q)OpMy.TII/IPOBaTL CBOU NPCAJIOKCHUSA OTHOCUTCIIBHO BBITIOJTHCHUA
HpeﬂHO)KCHHOﬁ 3aJa4du,

BBICTYIIATb C Hpe3eHTaHHefI PE3yJIbTAaTOB MO3HaBaTEIbHOMU ACATCIIBHOCTHU, IMOJYUCHHBIX
CaMOCTOATCIIbHO HWJIX COBMECTHO CO CBCPCTHUKAMH IIpU  BBIIIOJIHCHUU XHUMHUYCCKOI'O
OKCIICPUMCHTA, HpaKTHqCCKOﬁ pa6OTBI 10 HMCCIEIOBAaHHIO CBOMCTB H3y4yaCMbIX BCUHICCTB,



peaimzanuu y4eOHOTO TPOEKTa, W (POPMYIHPOBATH BBIBOJBI IO PE3YyJIbTaTaM MPOBEIEHHBIX
MCCIIEIOBAaHU ITyTEM COTJIACOBAHMSI MO3UIIMIA B X0J1€ OOCYKJICHUS 1 OOMEHAa MHEHUSIMHU.

PerJIﬂTI/IBHLIe YHUBEPCAJIBHBIC y‘-leﬁl—[l)le JaelcTBHUA:

CaMOCTOSITENIbHO IJIAHUPOBAaTh U OCYILECTBISATh CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
ompenenss €€ Ienu W 3aJa4d, KOHTPOJHMPOBATh M MO Mepe HEOOXOJAWMOCTH KOPPEKTHPOBATH
MpeUlaraeMblii AJITOPUTM JICHCTBHI NPU BBIIIOJHEHUU YYEOHBIX M MCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanbosee 3(hHeKTUBHBIN CIOCOO UX pEUIeHHs ¢ Y4ETOM MOIY4YEeHHs HOBBIX 3HAHHUN O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYIIECTBIISATH CAMOKOHTPOJIb JEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

MNPEJIMETHBIE PE3YJbTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS NMPOrPAMMBI IO XMMHUHU Ha YriiyOJIEHHOM ypOBHE Ha
YpPOBHE CpeaHero oobmiero oOpa3oBaHUs BKIIOUYAIOT crenuUYecKue s yaeOHOTo TIpeaMera
«XuMus» HAayY4YHBIC 3HaHUWsA, YMCHUSA U CIOCOOBI ﬂeﬁCTBHﬁ 0 OCBOCHUIO, MHTCPHIPCTALIUHN U
HpeO6pa3OBaHI/HO 3HaHHI>'I, BUbI ACATCIBHOCTH IO ITOJTYYCHHUIO HOBOT'O 3HAHHA U IMIPUMCHCHHIO
3HaHUU B Pa3IMYHBIX yqe6HBIX CUTyallusX, a TaKKC B PCaJIbHBIX XU3HCHHBIX CHUTYyalUAX,
CBSI3aHHBIX ¢ xuMued. B nmporpamMme 1Mo XUMHUH HNPCIMETHBIC PE3YyIbTaThbl NPEACTABJICHBI 10
rojgaM U3y4CHUA.

10 KJIACC

[IpenmeTHbie pe3yabTaThl OCBOCHUSI Kypca «OpraHudeckas XUMUsD OTPaxaroT:

chOpMUPOBAHHOCTh MPEACTABICHUI: O MecTe M 3HAYEHHM OPraHUYeCKON XHUMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ poJii B 00eCTIeYeHNH YCTONYMBOIO pPa3BUTHSI YEJIOBEUECTBA B
pelieHny MmpobIeM SKOJIOTUYECKOM, SHEPreTHYecKo M MUIleBOM Oe30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, CO3JaHUM HOBBIX MAaTEpPHaOB, HOBBIX HCTOYHHKOB SHEPruu, B oOOecnedyeHuu
paIMOHAaJIBLHOTO MPHUPOJOTIOIL30BaHuUs, B (DOPMUPOBAHUK MHUPOBO33PEHUS U OOIICH KyIbTYpHI
YelloBeKa, a TaKkKe OJKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM cperie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroline
MOHATHS — XUMHUYECKHI JJIEMEHT, aToM, SApO U JJIEKTpOHHas o0ojiouka aroma, s-, p-, d-
aTOMHBIE OpOUTANIM, OCHOBHOE M BO30YXKJEHHOE COCTOSHHUS aroMa, THOpUAM3aIMsl aTOMHBIX
opOuTanel, MOH, MOJIEKYNla, BaJCHTHOCTb, JSJIEKTPOOTPHUIATEIBHOCTb, CTEIEHb OKHUCIICHUS,
XMUMHYECKass CBsI3b, MOJIb, MOJISIpHAas Macca, MOJISIPHBIM OO0BEM, YIJIEPOJHBIN CKEJeT,
(GyHKIMOHATbHAS TPYIIA, paguKai, CTPYKTypHble (Gopmynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIeTHBIE), M30MEpHUsl CTPYKTypHas M NPOCTPAaHCTBEHHas (reoMeTpuuecKkas, ONTHYecKas),
M30MEpbI, TOMOJIOTUYECKUM Psi, TOMOJIOTH, YTJIEBOJOPOJbI, KHUCIOPOA- M a30TCOJAEpI KAIINE
OpraHMYECKUE COECAMHEHHSI, MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE
COEIMHEHUS; TeOpUH, 3aKoHbI (mepuoamnueckuit 3akoH JI. M. MenpaeneeBa, Teopusi CTPOCHUs
oprannyeckux BemiectB A. M. byriepoBa, 3akoH COXpaHEHHMSI MacChl BEIIECTB, 3aKOH
COXpaHEHHS U TIPEBpAIICHHUs DHEPrUM TPH XUMHUYECKUX PEeaKlHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XWMHH, MHUPOBO33PEHUECKHE 3HAHUA, JEKalllie B OCHOBE MOHUMAaHUS
NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHUX SIBIICHUW; TMPEACTaBICHUS O MEXaHM3Max
XUMUYECKUX PpPEaKIuh, TEPMOAUHAMUYECKUX UM KHHETUYECKUX 3aKOHOMEPHOCTSIX HUX



IIPOTEKAHUS, O B3aMMHOM BJIMSHUM aTOMOB U TPYII aTOMOB B MOJIEKYJax (MHIYKTUBHBIM U
Me3oMepHbId 3P dexTrl, opueHTanTsl | U Il pona); dakronoruveckne CBEIEHUS O CBOHCTBAX,
cocCTaBe, MOJyYeHUH M 0€30TIaCHOM MCIOJIb30BAHUH BAKHEUIITNX OPraHMUECKUX BEIIECTB B OBITY
U IPaKTUYECKOM JEATEIbHOCTH YEJOBEKa, OOLIMX HAYYHBIX MPUHLIMIIAX XUMHUYECKOTO
MIPOM3BO/ICTBA (HA MPUMEPE MMPOU3BOACTBA METAHOA, TepepaboTKH HEPTH);

c(OPMHUPOBAHHOCTh YMEHUH: BBISBIIATH XapaKTepPHBIC MTPU3HAKU MMOHITHHN, YCTAHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE TIOHITHS [IPU ONIMCAHUM COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKUX COCTUHECHUN;

c(OPMHUPOBAHHOCTH YMEHHIA:

HCI0JIb30BATh XMMUYECKYIO CUMBOJIMKY JUISl COCTABIICHUS! MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) POPMYJI OPraHNYECKUX BELIECTB;

COCTaBIIAITh ypaBHEHHUsS] XUMHUYECKHMX pEakuid U pacKpelBaTb HX CYIIHOCTH!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUIl MOCPEICTBOM COCTABJICHHUS AJIEKTPOHHOTO
OamaHca HSTUX peakIui, peakluii HOHHOTO OOMeHa MYTEM COCTaBIEHUS UX TOJHBIX |
COKpAIEHHBIX MOHHBIX YPABHEHMI;

M3rOTaBIMBATh MOJEIN MOJIEKYJ OpraHMYeCKUX BEIIEeCTB [UIs WJUIIOCTpPAlMM HX
XMUMHYECKOTO U IMPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAaHHOCTh YMEHUH: yCTaHABIMBATh MPUHAIICKHOCTh U3YUEHHBIX OPraHUYeCKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KJIacCy/Tpylnie COeIMHEHUH, 1aBaTh UM
Ha3zBaHus No cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauth TpuBHAIbHBIE Ha3BaHUS
JUIs  OTAETbHBIX TPEJCTaBUTENEH OpraHMYeCKUX BELIECTB (ITWJIEH, AaleTHJIeH, TOIyoll,
[JIMLEPUH, STWIECHIJIUKOIb, (EHOoJs, (OpMaIbIEru, AalneTajabJeruj, aueToH, MypaBbUHas
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBAsl, OJICMHOBAs, IMaJbMUTHHOBAs KHUCIOTHI, IJIHALUH,
aJlaHUH, MaJIbTO3a, (PPYKTO3a, AaHWJINH, JUBUHUIL, U30IPEH, XJIOPONIPEH, CTUPOI U APYTrHe);

C(OPMHUPOBAHHOCTb YMEHHUS ONPEAETIATh BHUJA XUMHUYECKOH CBSI3M B OPraHUYECKUX
COEJMHEHUX (KOBAJICHTHAsl U HOHHAs CBSI3b, G- U M-CBSI3b, BOJOPOAHAs CBS3b);

C(OPMHUPOBAHHOCTh YMEHHUsl NPUMEHATH MOJIOXKEHHUS TEOPUU CTPOCHUS OPraHUYECKUX
BeuiectB A. M. byrnepoBa 111 00bsACHEHHs 3aBUCHUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTpOEHUS;

C(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTb COCTaB, CTPOEHHE, (QU3MUECKHE U
XMMHMYECKHE CBOMCTBA TUIIMYHBIX NPEACTABUTEICH Pa3INYHbIX KJIACCOB OPTaHNYECKUX BEUIECTB!
QJIKaHOB, LHKIOAJIKAHOB, AJKCHOB, AJKaJHMEHOB, AJKWMHOB, apOMaTHYECKHUX YIJIEBOJOPOJIOB,
CIIMPTOB, AlbJETUA0B, KETOHOB, KapOOHOBBIX KHCIIOT, NMPOCTBIX U CIOXKHBIX 3(HUPOB, KUPOB,
HUTPOCOEANHEHUH U AMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJI€BOJOB (MOHO-, IU- U MOJUCAXAPUIOB),
WUIIOCTPUPOBAaTh TI'E€HETHUYECKYK) CBSI3b MEXKJIY HHUMH YPaBHEHUSIMHU COOTBETCTBYIOILIHX
XUMUYECKUX PEaKIHi ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OPMYII;

C(OPMHUPOBAHHOCTh yMEHMs MOATBEP)KIaTb HA KOHKPETHBIX IpHUMEpax Xapakrep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKHX COEIMHEHMH OT KPAaTHOCTH U THUIMa
KOBAJICHTHOH CBSI3U (G- U T-CBSA3M), B3aUMHOTO BIIMSTHHSI aTOMOB U I'PYII aTOMOB B MOJIEKYJIaXx;

C(OPMHUPOBAHHOCTh YMEHMSI XapaKTepHU30BaTb HCTOYHHUKU YIIIEBOJOPOJHOTO ChIPbS
(HedTh, TPUPOAHBIA Tra3, yroijip), COCOObI €ro nepepadoTKH M MPAKTUYECKOE NMPUMEHEHUeE
IPOIYKTOB NepepaboTKH;

C(OPMHUPOBAHHOCTh BJAJICHUs] CHCTEMON 3HAaHUM O eCTECTBEHHO-HAy4YHbIX MeETOoJax
NO3HAHUA — HAOJIONEHUH, H3MEPEHHH, MOJICIUPOBAHUY, OSKCIIEPUMEHTE (peaJbHOM U
MBICJICHHOM) U YMEHUS IPUMEHSTh 9TH 3HAHUS;



cOPMHUPOBAHHOCTh ~ YMEHHUS TPUMEHATh OCHOBHBIC  OMNEPAIHMH  MBICIHTEIHHOM
NESTeNLHOCTH — aHAIW3 M CHUHTE3, CpaBHEHHE, OOOOIICHWE, CHCTEMATH3aIUIO, BBISIBICHUE
MPUYHUHHO-CJIEICTBEHHBIX CBA3€U — JUISl U3YYEHHUSI CBOKMCTB BEILECTB U XUMUYECKUX PEAKLIHA;

C(bOpMI/IpOBaHHOCTB yMCHHﬁI BBISIBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C IOHSATUSIMU U
MPEJICTABICHUSIMU  JIDYTHX €CTECTBCHHO-HAYYHBIX TPEAMETOB JUIs 0oJiee OCO3HAHHOTO
IMOHUMAHUA CYHIHOCTH MATCpHUAJIbHOIO €AMHCTBA MHpPA, UCIIOJIB30BAThb CHUCTCMHBLIC 3HAHUS IIO
OpFaHquCKOﬁ XUMHUHN I 00bBsACHEHUS U IIPOTHO3HUPOBAHHUA ﬂBHCHHfI, UMCHOIIUX €CTCCTBCHHO-
HAy4HYIO IIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHUH: MPOBOIUTH PACUYETHl IO XUMHUYECKUM (opMmynam W
YPaBHEHHUSIM XUMHUYECKUX PEAKIHi C HMCIOJb30BaHHEM (H3MYECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapPaKTEPHU3YIONIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBHI:
paCLIéTI)I 110 HAXOXKICHUIO XUMHUYECKOU (bOpMy.]'II)I BEIIIeCTBA IO MU3BCCTHBIM MACCOBBIM JOJIAM
XUMHMUYECKUX 3JIEMEHTOB, IPOIYKTaM CrOpaHus, MJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hopMUPOBAaHHOCTh YMEHUMN: MPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH C TMO3UIIHI
IKOJIOTHYECKOH O€30TaCHOCTH TMOCIIECACTBUS OBITOBOW ¥ TPOW3BOJCTBEHHOW AEATEIHLHOCTH
YEJIOBEKa, CBS3aHHOW C TIEpepadOTKOM BEIIECTB, HCIONH30BATh IOJYyYCHHBIC 3HAHUS IS
MIPUHSATHS TPAMOTHBIX pEIeHUI MPOOJIeM B CUTYaLIUsX, CBSI3aHHBIX C XUMHUEH;

c(hOpMUPOBAaHHOCTh YMEHUM: CAMOCTOSTEIHBHO TUIAHUPOBATH M MPOBOJIUTH XUMUUYECKUM
OKCIICPUMCHT (HonyquHe " U3Yy4YCHUC CBOWCTB OpPraHN4YeCKUX BCIICCTB, KAYECTBCHHBIC pPCaKIINU
VIIIEBOJOPOJIOB  PA3IMYHBIX KJIACCOB W KHCJIOPOJCOJEPKAIIUX OPTaHWYECKUX BEIIECTB,
PEIICHUE OJKCICPUMCHTAJIBHBIX 3aJad II0 PacCllO3HABAHUIO OPraHUYCCKHUX BGHIGCTB) C
coOmoieHneM TpaBuil  0€30MacHOro  OOpamieHWsi C  BEHeCTBAaMH H  JIaOOpaTOPHBIM
obopynoBanueM, (GopMyaupoBaTh I€Jdb HCCIECIOBAHUS, MPEJACTABIATH B pa3IudHOU (opme
Pe3yNbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTb YMEHUM:

coOo1aTh MpaBUJia DKOJIOTHYECKH IIEIECO00pa3HOr0 TOBEACHHS B OBITY W TPYIOBOM
NEeSITeIbHOCTH B IEJIAX COXPAHEHHUS CBOEro 3I0pOBbs, OKpYKAloIled HPUPOJHON cpelsl U
JOCTHXKEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO ACWCTBHSI HAa KUBbIE OPraHU3Mbl ONpeAeTEHHBIX
OpraHMYECKUX BEIeCTB, HOHUMas cMbich nokazaresns [1JK;

aHAJIM3UPOBATh  1€1€cO00pa3HOCTh  NMPUMEHEHHs]  OPraHMYeCKUX  BEIIeCTB B
MIPOMBIIIIJIEHHOCTHU U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IICJIEHANIPABICHHBIN MOMCK XHUMHYECKON
uHpopMallUKd B pa3iMYHBIX MCTOYHMKAX (HayyHas U y4eOHO-HAy4yHasl JUTepaTypa, CpelacTBa
MaccoBoil uH(popManuu, HMHTEepHET u Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMUYECKYIO
uHpopmalnio, nepepadaTpeiBaTh €€ U KUCIOJIb30BaTh B COOTBETCTBUM C MOCTaBJICHHOW y4yeOHOU
3aJ1avuen.

11 KVIIACC

Hpe,[[MeTHLIe pe3yJIbTaTbl OCBOCHUSA KypcCa ((0611_13.5[ U HCOPraHU4YCCKasA XUMUI»
OTpPAXKaAKOT:

C(I)OpMI/IpOBaHHOCTB HpeHCTaBHeHHﬁI 0 MaTe€puajIibHOM CAUHCTBC MHUPA, 3aKOHOMCPHOCTAX
U IMO3HABA€MOCTH SIBIICHUM npupoabl, 0 MECTC U 3HAYCHUN XUMHU B CHUCTCMCE CCTCCTBCHHBIX
HayK 1 eé poJii B oOecreueHN YCTOﬁQHBOTO pa3BUTHA, B pCUHICHUA HpO6HeM 3KOJ'IOFPI‘ICCKOI>1,
3HepreTquc1<0171 U IHIIEBOM 6630HaCHOCTI/I, B Pas3sBUTUHU MCIULHWHBI, CO3JdHUN HOBBIX
MaTepuajioB, HOBBIX HNCTOYHUKOB OHCPTHH, B oOecreuyeHUN palrOHAJIIBHOT'O



MIPUPO/IOTIOIL30BaHNS, B (DOPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyJIbTYphl UEIOBEKA, a TAKKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U IIPUPOTHON CpEJIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIInue
MOHATHS — XUMHUYECKUH DJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, AJIEKTPOHHAs 000JI0YKa aTOMa, S-
, p-, d-aroMHBIE OpOWTANU, OCHOBHOEC W BO30YKIEHHOE COCTOSIHUS aToMa, THOPHI3AIHS
aTOMHBIX OpOHWTaJIe, HWOH, MOJIEKYJd, BaJCHTHOCTb, AJIEKTPOOTPHUIIATEIILHOCTh, CTEIEHb
OKUCJICHUs, XUMHUYECKas CBA3b (KOBAJICHTHAs, WOHHAs, METa/UNINYecKasi, BOJOPOJHAs),
KpUCTAJUTMYECKasi pPelIEéTKa, XUMUYECKas PEeaklus, PacTBOP, AJIEKTPOJUTHI, HEIIECKTPOJIHUTHI,
ANIEKTPOJIUTAYECKAST ~ JTUCCOIMAIUS, CTENEeHb JTUCCOIMAIlMH, BOJOPOJHBIM  TMOKAa3aTellb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIUIOBOU (PPEKT XUMHUUIECKON peaKIuy, CKOPOCTh XUMHUYECKON
peakluy, XUMHUYECKOE pPaBHOBECHE; TEOPUU M 3aKOHBI (TEOpHUsSl DIEKTPOJUTHUUECKOU
qucconmranuu, nepuoauyeckuil 3akon J[.M. MeHneneeBa, 3aKOH COXpPaHEHHUS MAacChl BEHIECTB,
3aKOH COXPAHEHHS M TPEBPAIEHUs YHEPTUU MPH XUMUUYECKHUX PEAKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTU, CUMBOJIMYECKUHN SI3bIK XUMUH,
MHPOBO33PEHUECKHE 3HAHUA, JISKAIIHNE B OCHOBE MOHUMAHUSA MPUYMHHOCTU U CHUCTEMHOCTH
XUMUYECKUX SIBJICHUM; COBPEMEHHBIC MPEACTABICHUS O CTPOCHHWU BEIIECTBA HA aTOMHOM,
WOHHO-MOJIEKYJSIPHOM W  HAQJAMOJIEKYJISIPHOM YPOBHSX; TMPEJACTaBICHUS O MEXaHU3Max
XUMUYECKUX pPEaKIui, TEPMOIUHAMUYECKMX UM KHHETUYECKHX 3aKOHOMEPHOCTSIX HUX
MPOTEKaHUs, O XUMHYECKOM paBHOBECHM, pacTBOpax U  JIUCIEPCHBIX  CHCTEMax;
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTaBE, MOJyUYEHUHU M OE30TIaCHOM HCIIOJIh30BAHUN
BOKHEUIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKON JEATEIHHOCTH YEJOBEKa,
00IKX HAYYHBIX MMPUHIIAIIAX XUMHYECKOTO TIPOU3BOJICTBA;

c(hOopMUPOBAaHHOCTh YMEHHII: BBISABIISITh XapaKTePHbIE MMPU3HAKU MMOHATHN, YCTAaHABIUBATH
X B3aMMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOIIUE MOHSATHS MPHU ONMHCAHWU HEOPraHUYECKHX
BEIIECTB U MX MPEBPALLICHUH;

c(hOpMUPOBAaHHOCTh YMEHHSI HCIIOJIH30BAaTh XMUMHUYECKYIO) CHMBOJIMKY JUIsI COCTABIICHHS
dbopMya BEHIECTB M YpaBHECHUH XMMHYECKUX PpEAKIMH, CUCTEMATHYECKYI0 HOMEHKIIATYpy
(IUPAC) u TpuBHaNIbHBIE HA3BaHUS OT/ICIBHBIX BEIIECTB;

c(hOopMUPOBAaHHOCTh YMEHHUS OTIPEIEIATh BAJICHTHOCTh U CTEIICHb OKUCIICHHS XUMHUYECKUX
AJIEMEHTOB B COCAMHEHUSAX, BHJI XMMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas,
BOJIOPOJIHAS ), THIT KPUCTAITMYECKON pelETKH KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHCHUMOCTb CBOWCTB BEIIECTB OT BHA
XUMUYECKON CBSI3W W TUIA KPUCTAJUTMYECKOW PEIETKH, OOMEHHBIM M JIOHOPHO-aKIENTOPHBII
MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBSI3H;

chOpMUPOBAHHOCTh YMEHHUMN: KIaCCHU(PHUIMPOBATh: HEOPraHHMYECKHE BEIIeCTBA MO HX
COCTaBY, XUMUYECKUE PEAKIMH MO PA3IMYHBIM IMPHU3HAKaM (YHCIy M COCTaBY pPEarupyromx
BEIIECTB, TEIIOBOMY J(PQEKTy peakluu, H3MEHEHUIO CTElEeHEH OKHUCIICHUS OJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3aTropa U JPYTHE); CaMOCTOSATEIbHO BHIOMpATh OCHOBAHUS H
KPUTEPUH I KIaCCU(PUKAIIUU U3yUAEMBIX BEIIECTB U XUMHUECKUX PEAKIUi;

chOpMHUPOBAHHOCTh YMEHHS pacKpbhIBaTh CMBICI Mepuoaudeckoro 3akona JI. W.
MenneneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYI0, OOBSCHUTENBbHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

chOpMUPOBAHHOCTh YMEHHUIA: XapaKTepU30BaTh AEKTPOHHOE CTPOEHUE aTOMOB M HMOHOB
XUMHUYECKUX DIIEMEHTOB NEpBOro—4erBéproro mnepuoaoB Ilepumonnueckoit cucrems JI.W.
MeneneeBa, UCHOJIb3ysd MOHATHUS «IHEPTreTUUYECKUE YPOBHHU», «IHEPreTUUYECKUE MOIAYPOBHWY,
«$-, p-, d-aToMHBIE OpOUTAIN», «OCHOBHOE M BO30YXKIEHHOE HHEPreTHUECKHUE COCTOSTHUS



aToMay; OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XHMMHUYECKHX D3JIEMEHTOB U HX
COEIMHEHUH 10 nepuoaaM u rpynnam Ilepuoauueckoit cucremsl [, 1. Menaeneesa, BajeHTHbIE
BO3MO’KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX 3JIEKTPOHHBIX 000JI0YEK;

cOPMHUPOBAHHOCTh yYMEHHH: XapaKTepu3oBaTh (OMHCHIBATh) OOMIME XUMHUYECKHUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, NOATBEPXKAATh CYIIECTBOBAHUE I'€HETUYECKOM CBS3U
MEK/ly HEOPraHM4YECKUMU BEIIECTBAMU C IIOMOIIBIO0 YPABHEHUN COOTBETCTBYIOIUX XUMUYECKUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CYITHOCTB: OKHCIIUTEIFHO-BOCCTAHOBHTEIBHBIX
peakuuil MoCpeICTBOM COCTaBJICHHS JIEKTPOHHOIO OanaHca 3THUX PEAKIMM; peakluil HOHHOTO
oOMeHa MyTéM COCTaBIICHHSI HMX IIOJHBIX W COKpAIIEHHBIX HOHHBIX YpPaBHEHWI; peakuuit
TUPOJIN3A; PEaKIUil KoMIiekcooOpa3oBaHUs (Ha NpUMEpPE THIPOKCOKOMILIEKCOB ILMHKA U
ATIOMUHUS);

c(OpPMUPOBAHHOCTh yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH IPOTEKAaHUS XUMHYECKHUX
peakuMii ¢ y4€TOM HMX DHEPreTHYECKHX XapaKTePUCTHUK, XapakTep HW3MEHEHUs CKOpPOCTH
XMMHMUYECKON peakiMu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TAKKE XapakTep CMEIEeHUs
XUMHUYECKOTO PAaBHOBECHUS TOJ] BIUSHUEM BHEITHUX Bo3aeicTBuid (mpuHimn Jle [llarense);

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEaKlUu, JIeXkKallle B OCHOBE
MIPOMBIIIJIEHHOTO TIOJMYyYEHUs] CEpHOM KHCJIOThI, aMMHaka, oOOllue HaydyHble MPUHIIMIIBI
XMUMHMUYECKUX TPOU3BOJACTB; 1€JIECO00PAa3HOCTh TNPUMEHEHUS HEOPraHM4YeCKHX BEIIeCTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TI0JIb3a;

c(hopMUPOBAHHOCTH BIAJACHHS CHCTEMOU 3HAHUI O METO/IaX HAyYHOTO MO3HAHUS SBJICHUM
OpUpOAbl — HAOMIOJEHHE, HW3MEpeHHe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (peajbHbli U
MBICJIEHHBI), UCIHOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHs MPUMEHSTh 3TH 3HAHUS NPU
AKCHEPUMEHTAJIbHOM UCCIIEJOBAaHUM BEIIECTB M [JI1 OOBACHEHUS XUMHUYECKHX SBJICHMIA,
MMEIOIINX MECTO B IPUPOJE, MPAKTUYECKOMN IEATEIbHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HH;

c(OpMUPOBAHHOCTh YMEHHUS BBISBJIATH B3aUMOCBSA3b XMMHUECKUX 3HAHUM C MOHITHSIMHU U
MPEJICTAaBICHUSIMU  JIPYTUX €CTECTBEHHO-HAY4YHBIX MPEAMETOB JJid 0ojee OCO3HAHHOIO
ITIOHUMAaHHUS MAaTEPUAIIBHOTO €AMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHS ITPOBOUTH PACUETHI: C UCIIOIb30BAHUEM MOHATHI «MaccoBast
JI0JIsl BEIIECTBA B PAacCTBOPE» U «MOJISIpHAsI KOHIIGHTpAIIMs»; Macchl BEIIecTBa WM 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCE UM 00BbEMY OJIHOTO U3 YYACTBYIOLIUX B peakluu
BEIIECTB; TEIJIOBOrO 3(pdekTa peakuu; 3HaueHus: BOJIOPOJHOIO MOKa3aTelNs paCTBOPOB KUCIOT
U 1Ienodel ¢ M3BECTHOM CTENEHbI0 IUCCOIMAlMU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOAYKTa pEaKlMH, €CId OJHO U3 UCXOJHBIX BEIIECTB JaHO B BUJIE PACTBOpA C ONPEIEIEHHOM
MaccoBOM J/0Jel pacTBOPEHHOTO BEIIECTBA WM JaHO B H30bITKE (MMEET MpUMECH); TO0JU
BBIXOJIa MPOJIyKTa PeaKiuu; 00bEMHBIX OTHOILICHUH ra30B;

c(OpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENBHO IUIAHUPOBATh U MPOBOJUTH XUMUYECKUIN
AKCIEPUMEHT (MPOBEACHUE PeaKlnii HOHHOTO 0OMEeHa, MOATBEPXKICHUE KaYeCTBEHHOTO COCTaBa
HEOPraHUYECKHUX BELIECTB, ONPEACICHUE CPEIbl PACTBOPOB BEILIECTB € IIOMOIIBIO UHAUKATOPOB,
W3Y4YeHHE BIUSHUSA pPa3INYHBIX (AKTOPOB Ha CKOPOCTh XMMHUECKOW pEaKINH, pelleHue
SKCMEPUMEHTATBHBIX 3a/1a4 1o TemaMm «Mertamib» u «Hemetamnsl») ¢ coOnrofeHreM IpaBuIl
6e3omacHOro oOpaleHHs C BelecTBaMU U J1a0OpaTOpPHBIM 00OpyAOBaHUEM, (OPMYIUPOBATH
1eldb HCCIENOBaHUS, TMTPEACTAaBIATh B pa3IUYHOW (opMe pe3yiabTaThl JKCIEPUMEHTA,
AHAJIM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTH;

c(OpMHPOBAHHOCTh YMEHHI: COOII0AaTh MpaBUia MOJIb30BaHUS XUMUYECKOH MOCYA0H U
nabopaTOpHBIM 000pYAOBaHUEM, OOpalleHHs] C BEIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU



[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHUUYECKHX OIBITOB, 3KOJIOTMYECKH 11eJ1ecO000pa3HOro
MOBEACHUS B OBITY M TPYIOBOH JEATETHLHOCTH B IMEISAX COXPAHCHHS CBOETO 3JI0POBBA,
OKpY)KaloLIEel NPUPOJAHOW Cpeabl W JOCTHKEHUS €€ YCTOMYMBOIO PA3BUTHS, OCO3HABATH
OIIACHOCTh TOKCHYECKOIO ACHCTBHS HA >KUBBIC OPraHU3Mbl OIPEAECIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMbIci nokazaress [IJIK;

c(OPMHUPOBAHHOCTh YMCHHI: OCYIICCTBIIATH IICJICHANIPABICHHBIN TMOWCK XUMHUYECKOU
nH(OpPMAMKA B Pa3IMYHBIX MCTOYHMKAX (HaydyHas M ydeOHO-HAydHAsl JUTEpaTypa, CpelCcTBa
MaccoBoi uH(popmarnuu, MuTEpHET M Jpyrue), KpPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
nH(popMaIHIo, mepepadaTeiBaTh €€ M MCIIOJIH30BaTh B COOTBETCTBUU C TOCTABICHHOW y4eOHOU
3a1a4en.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
Konrpoiabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XUMHHU
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTPOCHHS OPTAaHUYECKUX COSAMHEHUN A. 8 https://school.infourok.ru/videouroki
M. bytnepoBa
Hroro no pazneny 8
Paspen 2. Yriesogopoabl
[IpenenbHbIE YrIeBOOPOALI — AJKAHBI,
2.1 pel It HOPOA 5 https://school.infourok.ru/videouroki
LHUKJIOAJIKAHBI
HenpenenbHbie yrieBo10pOabl: AIKEHBI,
2.2 pe r HOPOA 14 1 https://school.infourok.ru/videouroki
AJKaJUEHBbI, ATTIKUHBI
2.3 ApomaTH4ecKue yrieBoa0po bl (apeHbI) 8 https://school.infourok.ru/videouroki
[IpupoaHbIE ICTOYHUKH YTJIEBOIOPOIOB
2.4 PHPOA 4 HOPOA 4 https://school.infourok.ru/videouroki
U WX mepepadboTKa
2.5 l"asioreHnpon3BoAHbBIE YTIEBOJOPOIOB 4 1 https://school.infourok.ru/videouroki
Wroro no pazgeny 35
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust
3.1 Cnuptel. Genon 11 1 https://school.infourok.ru/videouroki
KapOoHumnbpHbIe COSTUHEHMS: allbIeTUIbI
3.2 1 KeToHbl. KapOOHOBBIE KHUCIIOTHI. 21 1 https://school.infourok.ru/videouroki

Crnoxuble 3¢upsl. Kupsl




3.3 VYrieBoabl 9 https://school.infourok.ru/videouroki
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kamye opraHnyeckue coeIMHeHus

4.1 AMUHBI. AMUHOKHCIIOTHI. bemku 12 https://school.infourok.ru/videouroki
Hroro no pazneny 12
Paszgea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 BricOKOMONEKYISIPHBIE COEUHEHUS 6 https://school.infourok.ru/videouroki
Hroro mo pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (L (POBbHIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMa. [lepuoanueckuit
3akoH u [lepuoanueckas cucrema . . )
1.1 9 https://school.infourok.ru/videouroki
XUMHUYeCcKnX deMeHToB J1. Y.
MenneneeBa
Ctpoenue BeniecTsa. MHOrooOpasue
1.2 p III p 11 1 https://school.infourok.ru/videouroki
BEILECTB
1.3 XUMHUYECKUE PEAKIINU 19 1 3 https://school.infourok.ru/videouroki
Hroro no pasgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
2.1 HemeTamnsr 31 1 3 https://school.infourok.ru/videouroki
2.2 Mertaimisl 23 1 https://school.infourok.ru/videouroki
Hroro no pazneny 54
Pa3pen 3. Xumus u ;KU3HL
Mertoapl 1103HaHUS B XUMHH. XUMUS ) . )
3.1 9 https://school.infourok.ru/videouroki
U KU3Hb
Wroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 3

I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
Ne KoaunuecTBO 4acoB
Jara DJIeKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoka Kontp TpakT
Beero H3YYeHH s o0pa3oBaTe/ibHbIE pecypcChl
I padoThI padoThI
IIpeamer u 3HaUEHUE OPraHUYECKON https://resh.edu.ru/subject/lesson/6149/start/
XUMWH, IIPEIACTABICHUE O 1
pen ! 05.09.2023 170388/ . |
MHOT000pa3uu OpraHnyecKuX https://school.infourok.ru/videouroki/c8b70
COCIMHEHUI 154-fdaf-4829-b3bc-9a89ee9adc7e
DIJIEKTPOHHOE CTPOCHUE aTOMa
yriiepoa (OCHOBHOE U ) ) ,
5036 &aEOe COCTONHNA) 1 05.09.2023 https://school.infourok.ru/videouroki/68d89
YA ' s 1a1-85c7-4512-a5f2-77¢3554388dc
BanenTHrIe BO3MOXKHOCTH aTOMa
yriepoja
XUMHUYECKasi CBSI3b B OPraHMYECKHUX
coeqUHEHUIX. MexXaHUu3MEI
g > 1 06.09.2023
00pazoBaHUs KOBAJCHTHOU CBSI3H,
crocoObI pa3pbiBa CBA3CH
Teopust cTpoeHUsI OPraHUYECKUX ) ) )
coenmiermii A. M. BYiienosa 1 12.09 2023 https://school.infourok.ru/videouroki/348b6
8 - VL BYTIED e 2¢3-7029-402¢-9729-a9b207ec94e3
Buabl nzomepun: crpykrypHas,
MPOCTPAHCTBEHHAs. DJIEKTPOHHbIE
3¢ deKTH B MOJIEKyIax 1 12.09.2023
OPraHUYEeCKUX COCTMHEHUN




[IpencraBnenue o kmaccupukanuu u

https://school.infourok.ru/videouroki/6f555¢

6 CHUCTEMaTUYeCKass HOMEHKJIATypa 13.09.2023 2e-lede-43 1a-8ac6-SETfb67£17bO
(IUPAC) oprannueckux BeIeCTB
Knaccudukanusa peaknuii B
7 Quraum peaiu 19.09.2023
OpraHUYeCKON XUMHUHU
Cucremarnsa 000011eHue
8 HCTEMATHSAIIA T ODODIICHH 19.09.2023
3HAHUH 110 TEME
AJKaHBI: TOMOJIOTHYECKUN Psijl,
oOmras dhopMyiia, HOMEHKIIaTypa 1
st Gopmy M https://resh.edu.ru/subject/lesson/6151/start/
9 HU30MEpHs, SIEKTPOHHOE 1 20.09.2023 149993/
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT
dusnyeckue €CKHE https://school.inf k. i ki/a541
10 " uI/I'-I KHE U XUMHYECKN 26.09.2023 ttps://school.infourok.ru/videouroki/a5415e
CBOMCTBA AJIKAHOB e0-a2ae-40d0-9af7-76f75fe15¢29
H https://school.infourok.ru/videouroki/7e485
ax0’KJICHUE aJIKaHOB B MPUPOJIE.
11 Croco6bl TIONTYYEHUS ¥ TPUMEHEHHE 26.09.2023 611-8dc8-4381-899-110a159557a0
v P o https://school.infourok.ru/videouroki/4249b
IKaHoB 830-d95d-41cb-9e51-c438293f6124
[uxnoankansl: odmas Gopmyina,
HOMEHKJIaTypa U U30Mepus, ) ) ,
12 0COBEHHOCTH CThOCHIS 1 27.09.2023 https://school.infourok.ru/videouroki/bd2a8¢e
pu o 22-¢78d-49d6-ac12-e95a5¢3bc9e0
XHMHUYECKHUX CBOMCTB, CIIOCOOBI
MOJTYy4YEHUS U IPUMEHEHUE
Pemenune pacu€THbIx 3a1a4 Ha
OIIpeIeJICHUE MOJIEKYIISIPHOU
13 (hopMyIbI OPraHUYECKOTO BEIIEeCTBA 03.10.2023

110 MaCCOBBIM I0JIIM aTOMOB
9JICMCHTOB, BXOAAIIHUX B €10 COCTaB.




AJIKEHBI: TOMOJIOTUUECKH ps/I,
obmias popmysa, HOMEHKIATYpa,

https://resh.edu.ru/subject/lesson/5412/start/

14 AJIEKTPOHHOE U MPOCTPAHCTBEHHOE 03.10.2023 212563/
cTpoeHue Mosekyn. CTpykTypHas U
LUC-TPAHC-U30MEPHS ATTKEHOB
® https://school.infourok.ru/videouroki/Sbc6ef
VISHTICCRIE H XHMIHCCIIE 07-7¢97-4d9e-a94d-d25770e6b075
15 IC\ZOHCTBa ankeros. lpasuiio 04.10.2023 https://school.infourok.ru/videouroki/f9e179
AprOBHITKOBA 59-db81-471e-a222-6¢e212cad2ef
16 CriocoObl MoTy4eHHs! U TPUMEHEHUE 10.10.2023 https://school.infourok.ru/videouroki/bca4b8
AIIKEHOB o al-bf38-4d3d-82el-a6f550bf3e20
[Ipaktuueckast pabota Ne 1 mo teme ) ) ,
17 "ToIVaeHNIe STYUCHA 1 H3VICHIE 10.10.2023 https://school.infourok.ru/videouroki/15b3b
yaenie i o Off-9780-4d12-b9bd-de1ad4393dc5
€ro CBOWCTB
Pemenune pacu€THbIx 3a1a4 Ha
13 OIpeAEICHUE MOJIEKYISIPHOM 11.10.2023 https://school.infourok.ru/videouroki/eba2f6
(bOopMyIIBI OPraHUYECKOTO BEIIECTBA o 84-b2d7-43cf-af83-1056d0a19f58
AJNKaJIueHbl: CONPSHKEHHBIE,
M30JIMPOBaHHBIE, KyMYJIHPOBAHHBIE. . . ,
19 Ocobe . 17.10.2023 https://school.infourok.ru/videouroki/dcf819
CODEHHOCTH SHCKIPORHOTO S 16-83d6-4fe7-a0e7-7a60f72e0799
CTPOEHHUS
XUMHUYECKUE CBOMCTBA
20 CONPSDKEHHBIX JTUECHOB 17.10.2023
CriocoOslI mosTyueHus: ¥ IpUMEHEHUe
21 aIKaJueHOB 18.10.2023




AJIKMHBI: TOMOJIOTUYECKHUU PsiJI,
obmias popmysa, HOMEHKIATYpa,

https://school.infourok.ru/videouroki/5fbd9a

22 AJIEKTPOHHOE U IPOCTPAHCTBEHHOE 24.10.2023 Ad-dlae.46af.806a-Tc380aacd44b
CTpOEHUE MOJICKYI, (pr3uvecKue
CBOIiCTBa

o https://school.infourok.ru/videouroki/7e616

23 XMMHUYECKHE CBOICTBA alIKHHOB 24.10.2023 060-5d¢7-4b1d-a691-cb201 26047 £F

24 KauecTBeHHBIE peakiu Ha TPOMHYIO 75.10.2023
CBS3b

75 CriocoOsI MoTy4eHus! U IPUMEHEHNE 07.11.2023 https://school.infourok.ru/videouroki/1712¢
AJIKUHOB T 63c-52€9-4666-9140-7f54d4e82406

26 Pemenue 3agauq: pacq'éTf:I o 07.11.2023
YPaBHEHUIO XUMUUYECKON PEaKIINH
Cucremarnsa 00001IeHne

27 HCTEMATHBARIBT I OBODICHH 08.11.2023
3HAHUH 110 TEME
ApEHBI: TOMOJIOTUYECKUH PAI,
obmias popMysaa, HOMEHKIATYpa.

Popwy. P https://resh.edu.ru/subject/lesson/4775/start/

28 DIJIEKTPOHHOE U MTPOCTPAHCTBEHHOE 14.11.2023 150494/

CTPOCHHE MOJIEKYJ OeH30J1a U
TOJIy0JI1a, UX (PU3UYECKUE CBOMCTBA

29 XUMHUYECKUE CBOMCTBA apEHOB: 14.11.2023 https://school.infourok.ru/videouroki/2a0c77
peaKIuy 3aMeICHHS o a5-caa5-470c-85e0-69bd3b12579
XUMHUYECKUE CBOMCTBA apEHOB: ) ) )

30 S —— 15.11.2023 https://school.infourok.ru/videouroki/13aa9f
DCAKIIHI TPHCOCH ’ S 17-49d2-4878-bf8a-081e025c1695
OKHCJIEHHE TOMOJIOTOB O€H301a
OCO0EHHOCTH XUMHYECKUX CBOMCTB

31 CTUpOJIa 21.11.2023




32

Pemrenne pac4€THbIX 3a1a4 HA
OIIPEAEIIEHUE MOJIEKYISIPHOM
(hOopMyITBI OPraHUYECKOTO BEIECTBA

21.11.2023

33

CrniocoObl mosTy4eHHs U IpUMEHEHNE
apeHOB

22.11.2023

34

T'enetndeckas cBsA3L MCKOY
Pa3iIMYHbIMHA KilaCCaMU
YIII€BOJIOPOJIOB

28.11.2023

35

Pacuérel no ypaBHEHUAM
XUMHUYECKUX PEAKIIUH.
Cucrtemaruzanusa 1 0000I1IeHne
3HAHUH 110 TEME

28.11.2023

36

[Ipuponnsii ras. IlomytHeie
He(TSHBIE Ta3bI

29.11.2023

https://resh.edu.ru/subject/lesson/6148/start/
170461/

37

KaMeHHbIi yroyibs ¥ IpOayKThI €ro
nepepaboTKu

05.12.2023

https://school.infourok.ru/videouroki/bf27¢3

b5-99a7-4¢30-a557-046alc5cf45a

38

Hedts 1 ciocoOw1 €€ mepepaboTKu.
[IpumeHeHue MPOYKTOB
nepepaboTku HePTH

05.12.2023

https://school.infourok.ru/videouroki/OcOfe8
46-¢7¢5-4950-875¢-3dc339d4d89a

39

I'eHeTnveckas CBSI3b MEXKITY
pa3IMYHBIMU KJIacCaMu
yIJIEBOI0POJIOB

06.12.2023

https://school.infourok.ru/videouroki/c2771
719-a0e6-4789-8c68-50da29cb435e

40

FaJ’IOl"eHOHpOI/IBBOI[HI)Ie
YrJIIEBOAOPOAOB: JICKTPOHHOC
CTPOCHUEC; PCAKIINHU 3aMCIICHUA
rajorcHa

12.12.2023




41

JeiicTBue 1ienoueit Ha
rajoreHIpOU3BOIHbIE.
BzanMmopeiicTBue nurajaoreHaIKaHOB
C MardheM U IUHKOM

12.12.2023

42

Cucremaru3zamus u o6o0meHne
3HaHUM 10 pas3zaeny
"YrneBonoposr"

13.12.2023

43

KonTponsHas pabora no teme
"YrneBonoposr"

19.12.2023

44

[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTUYECKHUH psJl, oOras
dhopmyna, CTpOCHHE MOJIEKYII,
M30MepHsl, HOMCHKIIATYpa,
knaccudukanus, Guznueckue
CBOMCTBA

19.12.2023

https://resh.edu.ru/subject/lesson/4769/start/
150550/

45

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJIHOATOMHBIX CITUPTOB

20.12.2023

https://school.infourok.ru/videouroki/d5d4c
057-d2d3-4929-963f-54549¢1a6ecO

46

CriocoObl MoTydeHus: U IpUMEHEHUe
OJIHOATOMHBIX CIIUPTOB

26.12.2023

https://school.infourok.ru/videouroki/fbdeda
€5-6e88-4d06-8f87-4bc86698e69d

47

[Ipocteie 3¢upsl: HOMEHKIATYpa U
H30MepHsi, 0COOCHHOCTH
(bu3MYECKUX U XUMHUYECKUX CBOMCTB

26.12.2023

https://school.infourok.ru/videouroki/5Sec4e2
a9-7f4d-43b7-a196-ae46e81159bd

48

MHoroaToMHbIC CIIUPTHI:
OTUJICHIJIMKOJIb U I'NTMOCPHUH, UX
(I)I/ISI/ILIGCKI/IC 1 XMMHUYECKHE CBOMCTBA

27.12.2023

https://school.infourok.ru/videouroki/ee5Safc
3b-e648-494a-9e67-1c5d9¢e5ec33a

49

CrniocoObl nosTyyeHus U IpUMEHEHUe
MHOTOATOMHBIX CIIUPTOB

09.01.2024




50

@DeHOJI: CTPOEHUE MOJIEKYIIB,
¢dusnueckue cBoiicTBa. TOKCHYHOCTH
(denoia

09.01.2024

https://resh.edu.ru/subject/lesson/5727/start/
150577/

51

XUMUYEeCKUe CBOMCTBA (heHOJIa

10.01.2024

52

CriocoObI mosTy4eHHs U IPUMEHEHNE
(denoia

16.01.2024

53

[IpakTnueckas padbora Ne 2.
Pemenue skcriepuMeHTaNbHBIX 3a7a4
o reme "Cruptel ¥ penonsr"

16.01.2024

54

Cucrtemaruzanusa 1 0000IIeHne
3HAHUH I10 TEME

17.01.2024

55

AJ'IB)IGFI/I)]I)I 1 KCTOHBI: 3JICKTPOHHOC
CTpO€HHUE KapOOHUIILHOU TPYIIIbI;
TOMOJIOTHYECKHUE PsAbI, 001as
dhopmyna, nzomMepus u
HOMEHKJIaTypa

23.01.2024

https://resh.edu.ru/subject/lesson/4776/start/
150604/

56

AJNbACTUIBI M KETOHBI: (PU3UUECKHE
CBOMCTBA; pEaKIMK PUCOCTUHEHUS

23.01.2024

https://school.infourok.ru/videouroki/4 1cef4
9e-74d4-415e-9930-138{f80ffcd0

57

PeaKHI/II/I OKHCJICHUSA U
KauC€CTBCHHBIC PCAKIIUU AJIbACTUI0B
1 KCTOHOB

24.01.2024

58

CriocoObl MoJTyueHus albJICTHI0B U
KETOHOB

30.01.2024

https://school.infourok.ru/videouroki/3cccbb
11-6¢72-433e-8104-71376b286aa5

59

OJIHOOCHOBHLIC MMpEaACIIbHBIC
Kap6OHOBLIe KHUCJIOTHI, 0COOCHHOCTHU
CTPOCHHUA UX MOJICKYJI

30.01.2024

https://school.infourok.ru/videouroki/68d3c
9a0-78e2-4d09-b054-e588e4{6523b




60

N3omepust 1 HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, UX (PU3NUECKUE
CBOMCTBA

31.01.2024

61

XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT

06.02.2024

https://school.infourok.ru/videouroki/2d490
07a-612£-426¢-9f5¢c-fe99e8bda8d2

62

OcoOeHHOCTH CBOWCTB MypaBbUHOU
KHCJIOTBI. MHOTOOOpa3ue
KapOOHOBBIX KHUCJIOT

06.02.2024

63

OCoOEHHOCTH CBOMCTB:
HETIPEICIIbHBIX  apOMaTHYECKUX
KapOOHOBBIX, TUKAPOOHOBHIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BhICIIMX
KapOOHOBBIX KHCIIOT

07.02.2024

64

[ToHsiTHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT

13.02.2024

65

CriocoObl mosTydeHus: U IpUMEHEHUe
KapOOHOBBIX KHUCJIOT

13.02.2024

https://school.infourok.ru/videouroki/9d4c2
00d-7ac6-4a3d-8145-1a669f33d015

66

CrnoxHbIe YOUPBI: TOMOJIOTHYSCKUN
psn, obmmas hopmysa, H30MepHus U
HOMEHKJIaTypa

14.02.2024

https://school.infourok.ru/videouroki/c0e928

11-5dee-4c0f-98af-0a3c57da6038

67

duznuecKkue 1 XUMUYECKUE
cBolicTBa 3(pUpoB

20.02.2024

68

Pemenune pacu€THbIx 3aia4: 10
YPABHEHUIO XUMHYECKOW PEaKLUH,
HA OIPEIETIEHUE MOJIEKYJISIPHOU
(hopMyITbI OPraHUYECKOTO BEIIEeCTBA

20.02.2024




[Ipaktuyeckas padora Ne 3.
Pemenne OKCIICPUMCHTAJILHBIX 3a1a4

69 | 21.02.2024
o teme "KapOOHOBBIE KUCIIOTHI.

Crnoxwusie 3¢upsr"”

70 Kupsr: CTpOGHI/Ie: busnueckue u 27.02.2024 https://resh.edu.ru/subject/lesson/5952/start/
XMMHMUYECKUE CBOMCTBA (TUAPOJIU3) 150631/

Oco0eHHOCTH CBOICTB JKHUPOB,

7 COJZIEpKAIIUX OCTaTKU 27.02.2004 https://school.infourok.ru/videouroki/dfble7
HETPeIeTbHBIX )KUPHBIX KHCIIOT. o 19-c682a-499a-a863-be18426be539
Kups! B npupone
MpE11a KaK COJTH BBICIITAX
KapOOHOBBIX KHCIIOT, X MOTOIIEE ] ) ,

7 ciictaie. TIoHSTHE O 28.02.2024 https://school.infourok.ru/videouroki/81302
a ' o c94-0317-4788-afa7-f04b74e05ab4
CUHTETUYECKUX MOIOIIUX CPEACTBAX
(CMCO)

['eneTnveckas CBsI3b yrieBOI0POJIOB ) ) ,
73 L KHCIODOLCOICHIKALLIX 05.03.2024 https://school.infourok.ru/videouroki/76110
POACOAepall et 82e-21ea-48¢5-b92-293935¢1a891
OPraHWYECKUX BEIIECTB
Pacué e

74 ac4€Thl 10 ypaBH HfI;IM 05.03.2024
XUMUYECKUX PEaKIUi
CucreMaru3anus 1 0000IIeHUE

75 MaTHEat H 06.03.2024
3HaHUH 0 TeMe

https://resh.edu.ru/subject/lesson/5952/start/
OO1as XxapakTepucTUKa yrieBOI0B
76 1 KJ1accuukanus yrieBo10B (MOHO- 12.03.2024 150631/
1HA YT a T https://school.infourok.ru/videouroki/3bb4a
» /1= M TIOJHCAXpHIEY) 505-£f67-4b1d-9233-e80be09450b8
MoHnocaxapuabl: puznuecKue . . .
. https://school.infourok.ru/videouroki/2c0c81
77 CBOMCTBA U HAXOXKJICHUE B IIPUPOJIE 12.03.2024

0c-100d-4932-b881-07cd11f63fef




[IpumeHeHue II0K03bl, €€ 3HaUeHNE

https://school.infourok.ru/videouroki/6e998

13.03.2024
78 B JKU3HEJEATEILHOCTA OpraHu3ma 3.03.20 571-1996-4ac3-b7f1-4f2471651eea
Jucaxapuipl: caxapo3a, MajibTo3a 1 ) ) ,
79 HaKT038. HAX0KICHIE B IDIDOLC 1 19.03.2024 https://school.infourok.ru/videouroki/0cOb6
' A PHPOA s 916-81cf-41£5-b80f-783083d20ac4
MIPUMEHEHHE TUCAXAPUIOB
Nl . https://resh.edu.ru/subject/lesson/54 13/start/
oJICaxapHbl: CTPOCHHUE 150714/
80 | maxpomonexys, pusmieciue u 19.03.2024 https://school.infourok.ru/videouroki/631ce2
XUMUYECKHE CBOMCTBA, MPUMEHECHHE 40-239F-491d-b05d-6eac58ad 1524
81 [TonsaTue 06 UCKYCCTBEHHBIX 20.03.2024
BOJIOKHAX
Pemenune pacueTHbIX 3a/1a4 Ha
OINpENEIIEHUE JOIU BBIX01a https://school.infourok.ru/videouroki/134f64
82 02.04.2024
NPOAYKTA PEAKIMUA OT TEOPETUYECKU 0e-6809-40ef-99e8-ee4 1b9afdSc2
BO3MOYKHOT'O
Cucremarnsa 00001IeH1E
83 HCTEMATHSAIIA 1 OD0DIICHH 02.04.2024
3HaHUH O pazaeny
KonTtponpHas padoTa o teme
84 "Kucnopoaconepxarniue 03.04.2024
OpPraHM4ecKue coeMHEHus"
AMUHBL: KITaccupUKaIus, CTpPOCHUE
85 MoJIeKyI, obmas Gopmyia, 09.04.2024 https://school.infourok.ru/videouroki/40496
M30MepHs, HOMEHKIIATypa 1 o 257-2fb2-449f-8dae-1753e60ad8de
(bu3uYecKue CBOMCTBA
XHUMHUYECKHE CBOICTBA
86 09.04.2024
anudaTuyecKux aMHUHOB
AHUJIMH: CTPOCHUE aHWJIUHA, httos://schoolint ru/vid Ki/569622
87 0COOEHHOCTH XUMHUUYECKHUX CBOMCTB 10.04.2024 DS.1SCAO0% IITOUTOX.TUVIFEOUTOXI 2 E2¢

AdHUJINHa

fe-8fa2-4020-a89c-306d1c7f751¢




88

CriocoOsl MoJTydeHus: ¥ IPUMEHEHUE
anmu(aTUIecKuX aMHHOB

16.04.2024

&9

AMMHOKHUCIIOTHI: HOMEHKJIATypa U
nzomepusi, pu3nuecKue CBOICTBA.
OTnenbHbIE MPEICTABUTENHN Ol
AMHHOKHUCIIOT

16.04.2024

https://resh.edu.ru/subject/lesson/4743/start/
150742/

90

XuMHUYeCKHe CBOCTBA
aMHHOKUCJIOT, HX OHOJIOTHYECKOE
3HaYeHne aMUHOKHUCIOT. CHHTE3 U
THIPOJIU3 TICTITHIOB

17.04.2024

https://school.infourok.ru/videouroki/d333c¢
51b-f320-4257-a9¢7-eb0947f83536

91

benku kak npupoHbIE TOJTUMEDSI;
CTPYKTYpHBI OEJIKOB

23.04.2024

https://school.infourok.ru/videouroki/b4de9
77d-223b-4ca6-ab80-c6db25711d65

92

XUMHUYECKHUE CBOMCTBA OEIIKOB

23.04.2024

93

A3zoTcoaepkalime
TeTEPOLUKIMYECKIE COCTUHECHHUS.
HyxknenHoBbIe KHCIIOTBI: COCTaB,
CTPOCHHE U OMOJIOTHYECKas POJIh

24.04.2024

https://resh.edu.ru/subject/lesson/6296/start/
212589/

94

[IpakTueckas padota Ne 4.
Pemenne sxkcniepuMeHTaNBHBIX 337124
1o teme "A3zoTcoaepKalimre
OpPraHu4ecKue coeAMHEeHus"

07.05.2024

https://school.infourok.ru/videouroki/c61d0
88a-4e9d-4eba-97da-97be8025e7e5

95

[IpakTuueckas pabora Ne 5.
Pemienue skcnepuMeHTaIbHBIX 3a7a4
no teme "Pacno3naBanue
OpPraHUYECKUX COCTMHEHUI"

07.05.2024

96

KonTposnpHas paboTa o teme
"A30TcoepKalue OpraHnYeCKue
coenuHeHus"

08.05.2024




OcHOBHBIE IOHATHS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

https://resh.edu.ru/subject/lesson/6095/start/
150823/

1 14.05.2024

o7 U METOJIBI UX CHHTE3a — 05.20 https://school.infourok.ru/videouroki/49474
MOJIMMEPH3ALUS U HOJUKOHACHC AU d67-bdb7-43f4-81¢8-3bf71b163259

08 IInacTmaccel. YTunuzanus u | 14.05.2004 https://school.infourok.ru/videouroki/57131
nepepaboTKa IIacTUKa 8d0-844d-49fa-b0eb-f1597ec11f90
DnacToMephbl: HaTypai i : .edu. j

99 JIACTOMEDPBI: HATYPAITbHBIN | 15.05.2024 https://resh.edu.ru/subject/lesson/6152/start/
CUHTETUYECKHE KaydyKu. Pe3una 150850/
BosokHa: HatypanbHBIe,

100 HCKYCCTBEHHEIE, CHHTETUYECKUE. 1 21.05.2024 https://resh.edu.ru/subject/lesson/4777/start/
[Tonmumepsl crieranbHOTO 170536/
Ha3HAYCHUS
[IpakTueckas padora Ne 6.

101 Pemenue skcnepuMeHTaNbHBIX 33724 1 21.05.2004 https://school.infourok.ru/videouroki/cOf2dd
o Teme "Pacrmo3HaBaHKe TIaCTMACC R 91-dc2c-411e-a706-ad2aa37534bb
Y BOJIOKOH"
O00011eHNE U CUCTEMATU3 AL

102 ?3yquHoro MaTepualia o TeMe 1 29.05.2004 https://resh.edu.ru/subject/lesson/4823/start/

BricokoMonekymsipHbie 150933/
coequHeHus"
OBILIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bce
ro

KonTp
padoThI

IIpakr
padoThI

Jara
HU3ydeHus

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypchbl

Atom. CocTaB aTOMHBIX SITIED.
XuMmuueckuii 3ieMeHT. M130ToIIbI

05.09.2023

https://resh.edu.ru/subject/lesson/6479/start/150989/

CtpoeHue AIeKTPOHHBIX 000JI0UeK
aTOMOB, KBAHTOBBIC UHCJIa

06.09.2023

https://school.infourok.ru/videouroki/e271c442-
d106-4612-8839-65567¢631648

Knaccudukanus xumMmuaeckux
AJIEMEHTOB (S-, p-, d-, f-3MeMeHTHI)

06.09.2023

Pacnpenenenue 3neKTpoOHOB MO
aTOMHBIM OpOUTAISIM

12.09.2023

DNEKTPOHHBIC KOH(PHUTYpaIiH
aTOMOB DJIEMEHTOB B OCHOBHOM U
BO30YXJIEHHOM COCTOSTHUHU

13.09.2023

DneKTpOHHbIE KOH(UTypaliu
HMOHOB. DIEKTPOOTPULIATEIIBHOCTD

13.09.2023

[Tepuonnueckuii 3aKOH U
[Tepuoauueckas cucrtema
XUMHUYeCKuX djeMeHToB 1. 1.
MenneneeBa, CBs3b C
COBPEMEHHOM TEOPHUEH CTPOCHUS
aTOMOB

19.09.2023

https://school.infourok.ru/videouroki/6932d31c-
c632-4d9e-85b4-d340130fal 6f

3aKOHOMepHOCTI/I U3MCHCHUA
CBOMCTB XMMHYECKHUX DJIEMECHTOB
n O6p&3y€MHX HMU IPOCTHIX U
CJIOJKHBIX BCUICCTB I10 I'pyIiriaM U
nepuogam

20.09.2023

https://school.infourok.ru/videouroki/f966b4ea-
86d5-4126-ade4-687fe3b431f1




Cucremarusanuys u 00o01eHue

Kpucrannoruapatsl

o . 20.09.2023
3HAHUU 10 TEME
https://school.infourok.ru/videouroki/53e98894-
BHIbI XHMHUECKOH CBSI3IL. elde-4¢c55-bbbd-aece7b00bf17
https://school.infourok.ru/videouroki/cae63b49-
Mexarmsmbt 00pasoBarms 1£13-4880-98d1-539cf22c4a3d
- - -539cf22c4a
1 7 .B 26.09.202
0 KOBM@;THOH CBAH. BONOpOHAL 6.09.2023 1 psischool.infourok.ru/videouroki/1 fe0d735-
CBASE. VIOKMOJICKYIAPHbIC b11b-4033-99ee-6165215dec85
B3aUMONCHCTBIA https://school.infourok.ru/videouroki/43 1a34c6-
a31f-419a-bdf3-84¢c100d1612¢
BajienTHOCTE M BaJIEHTHEIE
BO3MOYKHOCTH aTOMOB. CBs3b
11 . 27.09.2023 https://resh.edu.ru/subject/lesson/6332/start/151021/
AIEKTPOHHOU CTPYKTYPBI MOJIEKYJT
C UX TE€OMETPUYECKUM CTPOCHUEM
[IpencraBneHus 0 KOMIIJIEKCHBIX
12 COCIUHECHUIX: COCTaB U 27.09.2023 https://resh.edu.ru/subject/lesson/5911/start/151053/
HOMEHKJIaTypa
BeniecTa MoJIeKyISIpHOTO U
HEMOJIEKYIIAPHOI'O CTPOCHUSI.
13 YIP P 03.10.2023 | https://resh.edu.ru/subject/lesson/558 1/start/151081/
Tunbl KPUCTATUIMYECKUX PEIIETOK
U CBOMCTBA BEIIECTB
ITonaTtue o qucnepcHBIX https://resh.edu.ru/subject/lesson/4939/start/151134/
14 cucremax. [Ipencrasienue o 04.10.2023 https://school.infourok.ru/videouroki/ea6e0333-
KOJUIOMIHBIX pacTBOpax 1b25-4{8e-b6c6-0db2 1bd98db4
HcTtunHbIE pacTBOPHI:
HacCBIIICHHBIEC M HEHACHIIIICHHEIE,
15 pPacTBOPUMOCTb. 04.10.2023




16

CriocoOb1 BBIpayKEHHS
KOHIICHTPAIIUU PaCTBOPOB

10.10.2023

17

Pemenue 3amau ¢
HUCIIOJIb30BAHUEM HOHATUN
""MaccoBasi 40J1s1 paCTBOPEHHOTO

nn

BCIICCTBA ', MOJIApHaA

KOHLIeHTpauus"

11.10.2023

18

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMYECKHUX BEIECTB

11.10.2023

19

Cucrtemaruzanusa 1 0000IIeHne
3HAHUH 110 TEME

17.10.2023

20

KonTtponbHas pabota no temam
"CTtpoeHue aroma.
[Tepuonnyueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHUYECKnX djeMeHToB 1. 1.
Menneneena", "Ctpoenue
BemecTBa. MHOrooOpasue
BeIecTB"

18.10.2023

21

Knaccudukanus xuMmuaeckux
peaKkuuii B HEOPraHUYECKOU U
OPraHM4eCcKO XUMUH. 3aKOH
COXpaHEHHUs MAacChl BEIIECTB;
3aKOH COXpaHEHUS U
MIpEBpAICHUS SHEPTUU TIPU
XUMHUYECKUX PEAKIUAX

18.10.2023

https://resh.edu.ru/subject/lesson/4938/start/151107/

22

TennoBblie 3G HEeKTH XUMUYECKUX
peakuuii. TepMoxumMudeckue
ypaBHEHHUS

24.10.2023




23

BrrunciieHus o ypaBHEHUSIM
XUMHUYECKUX PEAKLIUI U
TEPMOXUMHUYECKUM YPABHEHUAM

25.10.2023

24

CKOpOCTh XMMHUYECKOM peaklnu,
€€ 3aBUCUMOCTb OT Pa3IUYHbIX
¢dakropos. Karanmmus u
KaTaJIn3aTOPbI

25.10.2023

https://school.infourok.ru/videouroki/59f342eb-
29fd-4d9c-ae3c-6da3d16dc62f

25

T'omoreunsie n reTCPOrcHHLIC
peakinuu

07.11.2023

https://school.infourok.ru/videouroki/64c0Odedc-
a361-44£5-957b-c3095748ad2e

26

[IpakTuueckas padora Ne 1 o
TeMe "BiusiHAE pa3InyHbIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKOHN peakiuu"

08.11.2023

https://school.infourok.ru/videouroki/73¢12e92-
ddb3-480a-944c-76e8ca7419fd

27

OO6partumbie 1 HeOOpaTUMBIE
peakuun. XuMHUYECKOe
paBHOBecCHE

08.11.2023

https://school.infourok.ru/videouroki/07ee0cd8-
8a00-49a0-a07b-ff80e2586938

28

[TpakTrueckas padota Ne 2 o
TeMme "BiusHue pa3nuyuHbIX
(hakTOPOB Ha MOJOKEHUE
XUMHUYECKOTO paBHOBecHs"

14.11.2023

29

DIEeKTPOTUTHIECCKAs
nucconnaiys. CHIbHBIE U ClIa0ble
AMeKTpoJuThl. CTeneHb
JIHACCOLHAIINHN

15.11.2023

https://school.infourok.ru/videouroki/2fef9f58-
ce2c-48cf-9¢36-97b1ef91daeb

30

HNonHoe mpousBeieHUE BOJIBI.
Cpena BOJHBIX paCTBOPOB.
Bonopoansriii mokaszarens (pH)
pacTBopa

15.11.2023




31

I'maposns coneit. Peakuuu,
IIPOTEKAIOIINE B pacTBOpax
AJIEKTPOJIUTOB

21.11.2023

https://school.infourok.ru/videouroki/87da4£40-
904e-487b-97b3-1b5a66abcefa
https://resh.edu.ru/subject/lesson/5912/start/92791/

32

[Ipaktuyeckas padora Ne 3 o
Teme "XHUMHUYECKUE pEeaKluy B
pacTBoOpax 3JIEKTPOJUTOB"

22.11.2023

33

OKHUCIIUTEIIBHO-
BOCCTAHOBUTEIIbHBIE PEAKIIAH.
Baxnaenmme oKUCIUTENN 1
BOCCTAaHOBHUTEIHN

22.11.2023

https://school.infourok.ru/videouroki/26738b72-
6613-45ca-bbc4-c84edd55262a

34

Meto1 37E€KTPOHHOTO
(27eKTOHHO-MOHHOTO0) OanaHca

28.11.2023

35

DIEeKTPOIN3 PaCTBOPOB U
pacIiiaBoB BEIIECTB

29.11.2023

36

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

29.11.2023

37

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

05.12.2023

38

CucreMaruzanus 1 00o01eHne
3HAHUU 110 TeMe " XUMHUUYECKUE
peakuun"

06.12.2023

39

KonTtponbHas paboTa o Teme
"Xumuueckue peakiuu"

06.12.2023

40

[TosoxkeHrue HEMETAIIIIOB B
[Tepuoanueckoii cucreme
XHMHUYECKUX 31eMEeHTOB /1. H.
MenneneeBa 1 0COOEHHOCTH
cTpoeHus ux aroMoB. dusnueckue
CBOMCTBA HEMETAIIIOB

12.12.2023

https://resh.edu.ru/subject/lesson/5939/start/151320/




AmoTponusi HeMETauioB (Ha

https://school.infourok.ru/videouroki/d2feaQ9f-

41 puMepe KUCIopoa, Cephl, 13.12.2023 504697861 Lcdaf3acTdes
docdopa u yriaepona)
Bopopoa: nonyuenue, . . .
42 (DMBHUCCKHE 1 XHMHUCCKHE 13.12.2023 https://school.infourok.ru/videouroki/e23a854d-
. o 9133-4992-8¢50-0e88a7{f239¢
cBoricTBa. ['mapuasl
I"aymoreHsl: HAX0XICHHUE B
43 MPUPOJIE, CIOCOOBI OTYUECHHUS, 19.12.2023 https://school.infourok.ru/videouroki/18caS2ac-
(bu3nyecKre 1 XUMHUECKUE o 7¢32-409b-9787-6723015¢3096
CBOMCTBA
l'anorenoBomopoasl. Baxuenmue ] ) ,
A4 N —. 20.12.2023 https://school.infourok.ru/videouroki/ffd0fe60-
POACOACPHAT e c78e-4fct-9b03-222544c 1 bSeb
COCTMHEHMS TaJIOTCHOB
JlaGopaTopHbIe U TPOMBITIVICHHBIC
45 CIoCOOBI MOJTyYEHHUS TajJOTeHOB. 20.12.2023 https://school.infourok.ru/videouroki/fa500e90-
[TpuMeHeHHEe TaJOreHOB U HX o 7fd7-4833-bbe5-29cc6a3c4510
COEeqUHEHNN
[IpakTruueckas padota Ne 4.
46 Pemenne skcniepuMeHTATBHBIX 26.12.2023
3aza4 no teme "I"ajorexsr"”
Kucnopon: naboparopHsie u
MIPOMBIIIJICHHBIC CITIOCOOBI ) ) .
47 HoyueHHs, H3HYECKHE I 27.12.2003 https://school.infourok.ru/videouroki/b707df51-
YHCHITL, QUH e 4add-ded]1-a2f9-e650cdc807ab
XUMHUYeCKHe cBocTBa. O30H.
[IpumeneHue KucIopoaa u 030Ha
48 OKcuibl ¥ IEPOKCUIBI 27.12.2023 https://resh.edu.ru/subject/lesson/5913/start/151347/
49 Peurenue 3agau pa3auyHbIX TUIOB 09.01.2024




Cepa: HaxoXK/IeHUE B PUPOJIE,

https://school.infourok.ru/videouroki/a3ab90a6-

50 CIIOCOOBI HonyquPisI, buznueckue 10.01.2024 039.455b-9b8c-5129283ald11
Y XUMHYECKUE CBOMCTBA
https://school.infourok.ru/videouroki/c71dc607-
51 CepoBo1opo1, CYIIb(HIBI 10.01.2024 1d60.4917-ac77-d94203 19613
Kucnoponconepxanme
52 coequHeHUs cepbl. OCOOEHHOCTH 16.01.2024
CBOWCTB CEpHOM KUCJIOTHI
[IpakTnueckas pabora Ne 5.
53 Pemenue 3KCHe”pI/IMeHTaJ"I.I)HI)IX 17.01.2004
3anau o teme "Cepa u eé
coequHeHus"”
A3OT: HaXOXKJICHUE B TIPHPOJIE, https://school.infourok.ru/videouroki/fa33¢c790-
54 crocoObI oJTyueHus, PU3NIECKHe 17.01.2024 lecb-400b-b8cf-76be3053e704
U XUMHYECKHE CBOMCTBA. AMMUAK, o https://school.infourok.ru/videouroki/e00d15¢7-
HHTPHTBI 7164-43£8-869b-5008edSec74d
Kucnoponconepxamnme ) ) )
55 COCIUHEHIS 83074 OCOBCHHOCTH 3.01.2004 https://school.infourok.ru/videouroki/46eal50d-
A e o 6072-4cec-980b-459755¢97a0d
CBOMCTB a30THOM KHCIIOTHI
56 [Ipumenenue azota u ero 24.01.2024 https://school.infourok.ru/videouroki/87371e24-
COCIMHCHUH. A30THBIC yIOOpEHHSI o 7590-43d4-b8d1-a0522a533bdc
®docdop: HaxOXKIEHHE B IPUPOJIE,
57 CHoCcoObI MOTy4YeHHs, PUINIECKHE 24.01.2024 https://school.infourok.ru/videouroki/ea06cc51-
1 XUMHYECKHE CBOMCTBA. o 91a3-4bfd-b609-bac51241a61d
®dochuast u hochun
Oxcunsl hocdopa,
58 bocdopconepxaniue KUCIOTHI. 30.01.2024

Conu pochopHOIt KUCTOTHI




59

[Mpumenenne dpocdopa u ero
coequaenuii. @ochopHsie
yInoOpeHus

31.01.2024

60

[Ipaktuyeckas padora Ne 6.
Pelenue skcriepuMeHTaTbHBIX
3agad 1o Teme "A3ot u pocdop u
UX coeiMHEeHus"

31.01.2024

61

VYraepoa: HaXxoXKIEHUE B IPUPOJIE,
AIJIOTPOTIHBIE MOJU(PHUKALINY;
(buznueckue U XuMu4ecKue
CBOWCTBA, IPUMEHEHNE

06.02.2024

https://school.infourok.ru/videouroki/9581e557-
ale7-4582-9e82-fecaaa2f0dc4

62

Oxkcun yranepona(Il), okcun
yraepona(IV), yronbHast kuciora
U e€ coin

07.02.2024

https://school.infourok.ru/videouroki/47607ad4-
2d66-4a86-a4ad-909c0fe6add8

63

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

07.02.2024

64

Kpemuuii: HaxoxaeHue B
MIPUPO/IE, CIOCOOBI MOTYUYEHUS,
(bM3UYEeCKUEe U XUMHUYECKUE
CBOMCTBA

13.02.2024

https://school.infourok.ru/videouroki/3f0e2dd0-
b981-4ef8-89af-98349a341d55

65

Oxkcun kpemuansa(IV), kpemHueBas
KHCJIOTA, CUIINKATHI

14.02.2024

66

[IpuMeHeHre KpeMHUS U €T0
coequHenuii. CTekIIo, ero
MOJIy4eHue, BUIbI CTEKIa

14.02.2024

67

Pemenue 3amau Pa3JINYHBIX TUIIOB

20.02.2024

68

CucreMmaruzanus u 00o01eHue
3ganui o reMme "Hemertamner"

21.02.2024




KonTtposneHas paboTa o teme

69 " " 21.02.2024
Hemertamnsl
Amnanus pe3ynbTaToB
70 KOHTPOJBHOU PabOTHI, KOPPEKITUS 27.02.2024
OLINOOK
Tlonoxxenne MeTalioB B
[Tepnoaunueckoii cucreme
https://resh.edu.ru/subject/lesson/3493/start/151213/
XUMHYECKUX DIIEMEHTOB.
71 Ocob 28.02.2024 https://school.infourok.ru/videouroki/790{2343-
CODCHHOCTH CTPOCHHA Tdce-443-a075-b16e3d252fad
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO6mwme ¢puznueckre CBOMCTBA https://school.infourok.ru/videouroki/bOaf9b32-
72 MeTaioB. [[puMmeHenne meTauioB 28.02.2024 0d27-42¢8-9¢3¢-66f7b707d639
B OBITY M TEXHUKE https://resh.edu.ru/subject/lesson/4961/start/151293/
https://school.infourok.ru/videouroki/fc3392df-
Crutasst Metaywios. Kopposms 5e39-485d-92e1-d410f97fel 8¢
73 ’ 05.03.2024 https://school.infourok.ru/videouroki/7a603a42-
MeTajlios 9b80-416¢-85dd-94d893 749
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://school.infourok.ru/videouroki/fa2d7126-
74 Pemenue 3aga4 pa3auyHbIX TUIIOB 06.03.2024 9£79-4955-b5612b44eT28610a
DIEeKTPOXUMHUYECKUIN P
75 HarnpsbKeHui MetaiuioB. O0mme 06.03.2024 https://resh.edu.ru/subject/lesson/3523/start/151161/
CHOCOOBI TTOJTYYCHHSI METAJUIOB
OO6mras xapakTepucTUKa METALJIOB
[A-rpynne! [lepuoanyeckoit https://school.infourok.ru/videouroki/1206b5f8-
76 CHUCTEMBI XUMHYECKHUX DJICMECHTOB. 12.03.2024 c782-45a6-a9ce-b563f8dce344

Harpuii u xanuii: nony4yeHue,
¢bu3nyeckre 1 XUMHUYECKUE

https://resh.edu.ru/subject/lesson/5814/start/151239/




CBOMCTBA, IPUMEHEHUE MPOCTHIX
BEIIIECTB U UX COEIUHEHUN

77

OO61ras XxapakTepucTUKa METAILIIOB
ITA-rpynmns [Iepuoanueckoit
CHUCTEMBI XUMHYECKHX JIEMEHTOB.
Maruuii ¥ KaJIbIIUi: MMOJTy4YEHHE,
(bu3UYecKue U XUMHUYECKUE
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX
BEIIECTB U UX COCTMHCHUH

13.03.2024

https://school.infourok.ru/videouroki/0775¢534-
b0d0-44¢6-9365-dd0fc2dc8a8d

78

JKEcTKOCTH BOABI M CIIOCOOBI €6
yCTpaHSHHS

13.03.2024

79

AJIOMHHMIL: TIOJTy4EHHUE,
(buznueckue 1 XuMU4ecKue
CBOICTBA, IPUMEHEHUE

19.03.2024

https://school.infourok.ru/videouroki/3e1686b4-
a2a9e-4595-8803-896ac469e863

80

AmMdoTepHbIe CBOMICTBA OKCHA U
THJIPOKCHUIA ATFOMHHUS,
THJIPOKCOKOMITIICKCHI AJTFOMUHHS,
WX IPUMCHEHHE

20.03.2024

81

Pemenne 3aJla4 pa3JIMYHbIX THUIIOB

20.03.2024

https://school.infourok.ru/videouroki/d031ec86-
bbd4-40da-aba8-ab582f4c719c¢

82

[IpakTuueckas padota Ne 7.
Pemenne skcnepuMeHTATBHBIX
3a7a4 1o teme "MeTaibl
[JIaBHBIX noArpymmn"

02.04.2024

83

OO11ast XapakTepUCTHKA METAJIIOB
no6ouHsIx noarpymi (b-rpymm)
Ilepuoandeckoit cucTemMbl
XUMUYECKUX JIEMEHTOB

03.04.2024




84

dusznueckue U XUMUYECKUE
CBOMCTBA XpOMa U €ro
COCIMHEHUH, UX IPUMEHECHUE

03.04.2024

85

Bakueimue coenuaennsa
Maprasia. [lepmanranar kanus,
€0 OKHCJINTEIbHBIE CBOMCTBA

09.04.2024

86

(DI/I?:I/I‘-ICCKI/IG U XUMHWUYCCKHUC
CBOMCTBA K€Je3a U €T0
coenuHeHun. [lomyuenue n
MIPUMEHEHHE CIIJIaBOB Keje3a

10.04.2024

https://school.infourok.ru/videouroki/04db1caa-
9156-4f6b-a57a-20cb6c4569ce

87

CDI/ISI/I‘-IGCKI/Ie U XUMHUUYCCKHC
CBOIICTBa MeIN U €€ COeTMHEHHNM,
ux HpI/IMeHeHI/Ie

10.04.2024

88

dusnyecknue U XUMUYECKHE
CBOMCTBA IIMHKA U €r0
COCTMHEHUH, MX TPUMEHEHUE.
' ApOKCOKOMITIEKCHI IIMHKA

16.04.2024

https://resh.edu.ru/subject/lesson/3534/start/151266/

89

[TpakTruueckas padota Ne 8.
Pemenue skcriepuMeHTaTbHBIX
3a7a4 1o teme "MeTauibl
MOOGOYHBIX MOy

17.04.2024

90

Pemenue 3amgau Pa3JIMIHbIX TUIIOB

17.04.2024

91

O000I11IeHIE U CUCTEMATHU3ALIUS
M3Y4YEHHOT'0 MaTepuasa 1o Teme
"MeTtamnsr"

23.04.2024

https://resh.edu.ru/subject/lesson/4960/start/151374/

92

KonTponsHas pabota o Teme
"Metayuier"

24.04.2024




93

Amnanus pe3ynbpTaTtoB
KOHTPOJILHON pabOTHI, KOPPEKLUS
OImMuO0K

24.04.2024

94

Ponb xumun B obecieueHun
YCTOMYMBOTO Pa3BUTHUSA
yenosedecTBa. [lonaTue o
Hay4HBIX METOJIaX MUCCIICTOBAHHUS
BEILIECTB

07.05.2024

95

Hay4unble mpuHIUIIBL
OpraHu3alul XUMUYECKOTO
npou3Bo/icTBa. [IpomblieHHbIE
CrOCOOBI OJTyYEHUST BaYKHEHIITIX
BEILIECTB

08.05.2024

https://resh.edu.ru/subject/lesson/3514/start/151429/

96

XHUMHUYECKOE 3arpsi3HEHUE
OKpYKaroILEel CpeJibl U €ro
MOCJIEICTBUS

08.05.2024

97

XUMUS U 3JJ0POBBE YEIIOBEKA.
JlexapcTBEHHBIE CpPEICTBA

14.05.2024

https://resh.edu.ru/subject/lesson/5452/start/150796/

98

Xumus numy. Pojibs XUMuA B
o0ecrieueHny IMUIIEBOI
0€e30MacHOCTH

15.05.2024

99

KocMmernueckue u napdromepHbie
cpenctBa. beitoBas xumus

15.05.2024

https://resh.edu.ru/subject/lesson/3504/start/ 151485/

100

XUMUs B CTPOUTEIILCTBE.
Baxwuelue cCTpoUTeNbHbIE U
KOHCTPYKIIMOHHBIE MaTEPHUAJIbI

21.05.2024




XHUMHS B CEJILCKOM XO3SHCTBE.

101 Opranuyeckre 1 MUHEPAJIbHbIE 1 22.05.2024
ynoOpeHus
102 CucremaTtu3zanus 1 000011eHNnE | 2 05.2024

3HAHUH 110 TEME

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 10 knacc/ Ilyzakos C.A., Mamuauna H.B., [Tonkos B.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

* Xumus, 11 knacc/ Ilyzakos C.A., Mamnuna H.B., [Tonkos B.A.,
AxrmmonepHoe obmectBo «M3marensctBo «lIpocBemnienue»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. N.B. bapeimioBa. Mertoanueckre peKOMEHIalUK U paboyre mporpaMmbl K
npenMetHol muaun yueOnukoB C.A. [ly3akosa, H.B. Mamnunoii, B.A.
[Tonkora «Xumus - 10» u «Xumust — 11» (mpodmibHBIN ypoBeHB). M:
IIpocsemienue.

2. C.A. Ily3akos, B.A. Ilonikos, 1.B. bapseimosa. COopHUK 327124 U
ynpaxkaeHud. Xumus 10-11 (yrmy6n€unsiit ypoens). M.: IIpoceenienue.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

1. Poccuiickas snekTpoHHas mkosia https://resh.edu.ru

2. denepanpHbI 1IEHTP HHOOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB
(®LHOP) http://fcior.edu.ru

3. Uudoypox (Buneoypokn) https://infourok.ru/
4. Cnam 'HA: Pemry EI'D https://ege.sdamgia.ru

5. ®UIIU (otkpsIThiil 6ank 3amanuii) https:/fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
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