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MNOACHUTEJIBHAS 3AIINCKA

PabGouas mporpamma Mo XUMHH Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpa3zoBanuu B Poccuiickoit denepauumn», TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
dbenepanbHOI o0pa3zoBaTeIbHON pOrpaMMBbl CpPEeIHETO o011ero
oOpazoBanusi(POIl COO), npencraBneHHbIXx B DenepaibHOM rocCyIapCTBEHHOM
oOpazoBarensHoM ctangapre COO, c¢ yuérom Konmenmuu mnpenojiaBanus
y4eOHOTO mpeaMera «XHUMHs» B 00pa3oBaTeNbHBIX opraHusanusx Poccuiickoii
denepanvy, peanu3yOIMIUX OCHOBHBIE OO0pa3oBaTelbHbIE MPOTPAMMBI, U
OCHOBHBIX TOJNOKeHH «Crtparerun pa3BuTusi Bocnutanus B Poccuiickoi
®enepanuu Ha nepuon a0 2025 rona» (Pacnopsokenue IIpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvMUsl Ha ypOBHE YriayOJIEHHOTO M3y4YEHHUS 3aHHUMAET BaXKHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOpa3zoBanmsi yuamuxcst 10-11 xmaccoB. U3yuenue
MpEeAMETa, PEANTU3yeMoe B YCIOBHSIX JIU(DPEpEeHIHMPOBAHHOTO, NPO(HUIBLHOTO
oOy4eHus], MpPU3BaHO 0OecneunTh O00IEe00pa30BATENBbHYI0 U OOUIEKYJIbTYPHYIO
MOJITOTOBKY BBITYCKHUKOB MIKOJIBI, HEOOXOAUMYIO ISl aJanTalld WX K OBICTPO
MEHSIOLTUMCS YCIIOBUSM KHU3HU B COIMYME, a TaK)Ke IS TPOJOHKEHHUS 00yUeHUs
B OpraHu3anusix npopeccuoHalIbHOro 00pa30BaHMs, B KOTOPHIX XUMHMS SBIISIETCS
OJIHOM M3 MPUOPUTETHBIX JUCIUTUIHH.

B nporpamme mo XMMuu Ha3zHadyeHHE MpeaMeTa «XUMHS» MOJy4aeT MOoJIPOOHYIO
MHTEPIPETALMI0O B COOTBETCTBUU C OCHOBOIOJIAraroluMu mnosioxkeHusasmMu Or'oC
COO o0 B3auMOOOYCIIOBIICHHOCTH II€JIeH, COJIEPKaHUs, PE3YIbTATOB OOYUYEHUS U
TpeOOBaHU K YPOBHIO TOJATOTOBKM BBIMYCKHUKOB. (CBHIETEIBCTBOM TOMY
ABIISAIOTCA CJIEYIOUINE BBITOIHAEMbIE MPOTPAMMON IO XUMHH (DYHKIINU:

o UH(OPMAIMOHHO-METOIMYECKAs, peanu3alnus KOTOpoil — obOecrieunBaeT
HOJyYeHHUE IMPEACTaBICHUS O LIENAX, COJIEp)KaHuu, O0Iel cTpaTerun oOyuyeHus,
BOCIIUTAHUSA M Pa3BUTHs OOYy4aroOlUXCS CpPEACTBAMH NpeaMeTa, M3y4yaeMoro B
pamMKax KOHKPETHOTO MPOQHIIs;

. OpraHu3alMOHHO-IUIAHUPYIOIIasi, KOTOpasl MpeAyCMaTPpUBAET OINpPEAEIICHHE:
NPUHIIAIIOB CTPYKTYPUPOBAHUA W TIOCIEAOBATEIHHOCTH M3yUYEHHUs Y4eOHOTO
MaTepuaia, KOJTHMUYECTBEHHBIX M Ka4eCTBEHHBIX €r0 XapaKTEPUCTHUK; MOAXOJOB K
(OpMHPOBAHUIO COAEPIKATETBLHON OCHOBBI KOHTPOJSI M OLEHKH 00pa30BaTENIbHBIX
JOCTHKEHUU O0Yy4arolUXcsi B paMKax UTOTOBOM aTTecTalud B QopMe eIUHOTO
rocyJapCTBEHHOI'0 9K3aMEHa M0 XUMHUH.

[Iporpamma A yriryOaEHHOTO U3YUYEHUSI XUMUU:

o yCTaHaBIMBAET WHBAPUAHTHOE MPEJAMETHOE COJIepKaHue, 00s13aTeNIbHOe IS
M3Y4YEHUs B paMKax OTIENbHBIX Mpoduiied, mperycMaTpUBaeT paclpeesieHue U
CTPYKTYpUpOBaHME  €ro IO  KjaccaMmM, OCHOBHBIM  COJEP>KATEIbHbIM
JUHUSAM/pa3ienaMm Kypca;

o na€T MpUMEpHOE pacrpesesieHue yueOHOro BpeMeHHU, PeKOMEHIyeMOro Jis
U3YYEHHUS OT/EIbHBIX TEM;



o npeiaraeT MNPUMEPHYIO  TOCIENIOBAaTEIbHOCTh  M3YYEHHUS  y4eOHOTo
MaTepualia ¢ Y4€TOM JIOTHKM TIOCTPOCHHMS Kypca, BHYTPHUIPEIMETHBIX W
MEXIPEIMETHBIX CBSI3EH;

o JTAET METOJIMYECKYI0 UHTEPIIPETALIMIO 1IeJIel U 3a/1ad U3yUeHHs IIpeaMeTa Ha
yrayOiaEHHOM YPOBHE C yYETOM COBPEMEHHBIX NMPHUOPUTETOB B CUCTEME CPEIAHETO
obmiero  0Opa3oBaHus, COACPXKATEIbHOM  XapaKTEpUCTHUKU  IUIAHUPYEMBIX
pE3yIbTaTOB OCBOEHHUS OCHOBHOM 0O0pa30BaTENbHOW MPOrpaMMbl CPEIHETO
oO1iero 006pazoBanusi (JIMYHOCTHBIX, METAIIPEAMETHBIX, IPEAMETHBIX), a TAKKE C
y4€TOM OCHOBHBIX BHJIOB YUEOHO-IIO3HABATENIbHBIX NEHCTBUNA OOyYaromierocs mo
OCBOEHHMIO COJIEp KaHUS TpeIMETa.

[Io BceM Ha3BaHHBIM NO3UIHUSAM B MpOrpaMme MO XHUMHH MPEIyCMOTpPEHA
PEEeMCTBEHHOCTh C OOy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOIIETo
oOpa3zoBaHus. 3a TmpeaenaMd yCTAaHOBJICHHOM MPOTpaMMON IO  XUMUU
o0s13aTeNbHON (MHBAPUAHTHOW) COCTABIISIONICH COJep KaHMsl y4eOHOTo mpeaMera
«Xumus» OCTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapHATHUBHOM COCTaBJISIONICH,
KOTOpasi JOJKHA OMPENEsAThCS B COOTBETCTBHM C HANpPaBICHUEM KOHKPETHOTO
npoduis 00yueHusl.

B cootBercTBUHM ¢ KoHUeNnTyanbHbIMH nojoxeHuaMu GI'OC COO o HazHaueHuun
MpeaMeToB 0a30BOr0 U yriyOJIEHHOTO YpOoBHEH B cucteme AudepeHIIupoBaHHOTO
oOyuyeHHsT Ha YypOBHE CpEIHEro oO0uero oOpa3oBaHMs XHUMHUSI Ha YPOBHE
YyIIyOJEHHOTO M3Y4YEHHs HANpaBlIeH Ha pealu3aliil0 MPEeeMCTBEHHOCTU C
MOCJIETYIOUMM  3TafoM MOJYy4YeHHUs XHUMHYECKOro o00pa3oBaHUsI B paMKax
U3YUYEHHUS CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX W XUMHYECKUX JUCHUIUIAH B
By3ax U OpraHu3alMsIX CpeAaHero npodeccuoHanbHoro oopasoBanus. B 3Toil cBsizu
u3ydeHue mnpeaMera «XUMHUS» ~ OPUEHTUPOBAHO  MPEUMYIECTBEHHO  Ha
pacliMpeHue u YIIIyOJIeHHE TEOPETUYECKOM U MPaKTUYECKOW MMOATOTOBKU
0oOy4Jaronuxcs, BHIOPABIIMX OMpeNeIEHHBI NMPOGUIb 00yUYeHUs, B TOM YHCIE C
NEPCIEKTUBON  IMOCJIEAYIOIMIEr0 TMOMy4YeHHs] XHMHUYECKOro oOpa3oBaHHUs B
opranmzanmsx mnpodeccrnoHanpHoro ooOpazoBanus. Hapsgy ¢ 3Tum, B cBeTe
tpedoBanuii ®PI'OC COO k mIaHupyeMbIM pe3yibTaTaM OCBOEHUS (pernepanbHOit
o0pa3oBaTeIbHONM MPOrpaMMbl CpeAHEro oO0mero oOpa3oBaHUsS U3y4YEHUE
npeaMera «XUMHs) OPUEHTUPOBAHO TAKXKE HAa pPEUIEHUE 3a/lad BOCHUTAHUS U
COLIMAJIBHOTO  pa3BUTHUA  oOOywaromuxcs, Ha  (GOpPMHPOBAHHE y  HHUX
OOLIEMHTEIUIEKTYaJbHbIX YMEHHM, YMEHUI palMoHaIu3aluy y4eOHOro Tpyaa u
0000IIEHHBIX CMOCOOOB  JICSITEIBHOCTH, HWMEIOIIMX MEXIUCIUTIIMHAPHBIH,
HaAMNPEIMETHBIN XapakTep.

CocraBnsitomiuMu - nipeaMeTa  «XUMUS» Ha YpPOBHE YriayOJNE€HHOTO U3Yy4YEHUS
ABJIIOTCS  yIIyOn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHun Moaxoa0B K 0OTOOpY M CTPYKTYpPHOU
OpraHU3allid COJIEPKAHUS 3THUX KypCOB B IMPOrpaMMe IO XUMHUH 3a OCHOBY
npuHaTel TosokeHust GI'OC COO o pazmmuusax 0a3oBOro u yriayOn€HHOTO
YPOBHEHN U3YUYEHHS IIPEAMETA.



OcHoBy conepxkaHusi KypcoB «Opranudeckas xumus» u «OOmass wu
HEOPraHUYeCcKasi XUMHUsD» COCTABISAECT COBOKYIHOCTh MPEAMETHBIX 3HAHUM U
YMEHHM, OTHOCAIIUXCS K 0a30BOMY ypPOBHIO HM3Y4YEHHs MIpeaMmeTa. JTa cHUCTeMa
3HAHMM MOJydYaeT ONpeNeIEHHOE TEOPETHYECKOE JIONOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIMH 00BEM  (PAKTOIOrMYECKOTO
Marepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHHsI MpeaMmera olecreyeHa
BO3MOKHOCTh 3HAQUHUTEJILHOTO YBEJIMYEHUS OObEMA 3HAHUM O XHUMHYECKHX
AJIEeMEHTaX W CBOMCTBaX MX COEJIMHEHUU HA OCHOBE PACIIMpPEHHUs U YriayOJaeHus
NPEJICTaBIICHU O CTPOCHUM BELIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSX
NPOTEKAHUS PEaKIUi, paCCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOW KMHETUKHU
U TepMOAMHAMUKU. M3ydeHue nepuoanueckoro 3akoHa u Ilepuonnueckon
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHUX IMPEJACTABICHUAX O CTPOEHUU aToMa. XHMHYECKasl CBS3b
OOBSICHSIETCS] C TOUKU 3PEHUS IHEPreTUUECKUX M3MEHEHUN npu e€ 00pa3oBaHUU U
pa3pylIeHHH, a TaKKe C TOUYKHM 3pEHHUS MEeXaHU3MOB e€ oOpa3oBaHus. M3ydenue
TUMOB  peakuuil  JomojiHgeTcss  (POpPMHUpPOBAHMEM  MPEJACTABICHUN 00
ANEKTPOXUMHUYECKUX TMpOIeccax U 3JIEKTPOJIU3€E PACINIaBOB U PACTBOPOB BEILECTB.
B kypce opraHmyeckodl XMMUU NPU PACCMOTPEHUHU PEAKIIMOHHON CIOCOOHOCTH
COEIMHEHUM yzenseTcs oco0oe BHUMaHHUE BOMIPOcaM 00 3JIEKTPOHHBIX 3P deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHHU3MaX peaKIIuii.

Oco0oe 3HaueHue UMeeT TO, YTO Ha COJIepKaHUE KYypCOB XUMHUHU YriayOJIEHHOTrO
YPOBHS U3YUYEHUS VISl KJIACCOB OINpPEAEIEHHOTr0 Mpod s (MIaBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep IOMOJIHEHUH K O0OIeld CUCTeMe MNPEAMETHBIX 3HAHUN)
OKa3bIBalOT BIIMSIHUE CMEXKHbIE NpeAMeThl. Tak, Hanmpumep, B COAEpKaHUU
mpeaMeTa Juisl KJIaCCOB XUMHKO-(Pu3ndeckoro npodusis 60bI10e 3HaueHue OyayT
UMETh JJIEMEHThl yueOHOro wmarepuana mo ob0meld xumuu. [lpu usydenuun
npeaMeTa B JAHHOM CiIydae akIeHT OyJeT cielaH Ha OOIIHOCTb METOJIOB
MO3HAaHUA, OOIIHOCTh 3aKOHOB M TEOpUH B XUMUUM U B (PHU3UKE: aTOMHO-
MOJIEKYJISipHAsE Teopusi (MOJEKYJisipHasi Teopusi B (M3UKE), 3aKOHBI COXPAHEHUS
MacChbl M HHEPruu, 3aKOHbl TEPMOAMHAMUKH, BJIEKTPOJIM3a, MPEICTABICHUS O
CTPOEHUU BELIECTB U APYroe.

B To0 e BpeMs B coliep>KaHUM TMpeAMeTa ISl KJIaCCOB XUMHKO-OMOJIOTMYECKOrOo
npodusnis OonblIMii ynenbHbIM Bec OyAeT uMeTh opranuueckas xumus. B stom
cily4ae IpeIoCTaBIIseTCs BO3MOXKHOCTH Uil 60s1ee 00CTOSTENHHOTO paCCMOTPEHUS
XUMHUYECKOM OpraHu3alii KIETKH KaKk OHOJIOTHYECKOM CHUCTEMBI, B COCTaB
KOTOpPOM BXOISAT, K MPUMEPY, TaKU€ CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIAIIHIBI,
OenKH, yriieBObl, HyKJIEHHOBBIE KUCIOTHI U Apyrue. Ilpu 3Tom 3HaHUS 0 cocTaBe
Y CBOMCTBaxX IPEJCTABUTENIE OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIY’KaT
OCHOBOM NI W3YYEHHUS CYIIHOCTH TIPOIECCOB (POTOCHHTE3a, JIbIXaHUS,
MUIIEBAPEHUS.

B nmane (¢GopmMupoBaHHMS ~OCHOB HAy4HOIO MHUPOBO33PEHUS, OCBOEHUS
oOLIEHAYyYHBIX METOJIOB MTO3HAHUS U OTBITA MPAKTUYECKOTO MPUMEHEHUS HAYYHBIX
3HAHUW M3ydeHHUE MpeaMera «XUMHUsS» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha



MEXIPEAMETHBIX CBS3SIX C Y4eOHBIMH MpeaMETaMd, BXOIAIIMMU B COCTaB
npeaMeTHBIX oOnacteil «EcTecTBeHHO-HayuHBIE TpenMeTb», «MaTremaTuka u
uHpopMaTuka» 1 «Pycckuil sI3pIK U TUTEpATypay.

[Ipu n3yuenunn yueOHOro npeaMera « XumMus» Ha yriiyOJI€HHOM YpOBHE TakxKe, Kak
Ha YpOBHE OCHOBHOT'O W cpeaHero oOiero obpasoBaHus (Ha 0a30BOM YPOBHE),
3a/1aueil MEepPBOCTETNICHHON 3HAYMMOCTU SIBIISIETCS ()OPMUPOBAHHUE OCHOB HAYyKH
XUMHUHU KaK 00JIaCTH COBPEMEHHOT'O €CTeCTBO3HAHMUSI, TPAKTUUECKOMN JeATeIbHOCTH
YEeJI0BEKa U OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. PellieHue 3Toi 3amauu
Ha yrUIyOJIEHHOM ypOBHE M3YYEHHS MpeaMeTa MpearnoiaraeT peaju3aluio TaKux
1eJieH, Kak:

o dbopMupoBaHUE TIPEACTABICHHUI: O MaTepUaIbHOM €IMHCTBE MHDA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SBJIEHUM MPUPOJIbI, O MECTE XUMHUU B CUCTEME
€CTEeCTBEHHBIX HayK U €€ Beaylled poju B 0OECIEUYEHUH YCTOWYMBOTO PAa3BUTHS
YeJIOBEUECTBA: B PEIICHUU MPOOJIEM SKOJIOTUYECKOM, SJHEPreTUUECKON U MUILEBON
0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, CO3JAaHUM HOBBIX MaTE€pPHAIOB, HOBBIX
MCTOYHUKOB JHEPTUU, B OOCCIEUYECHHH PAI[MOHAILHOTO MPUPOJIOIOJIb30BAHUS, B
(GbOpMHpPOBaHUM MHPOBO33PEHHUS W OOIIeld KyJbTyphl YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO M TPUPOJTHON
cpene;

o OCBOCHME CHCTE€Mbl 3HAHUW, JIGKAINIMX B OCHOBE XHMHUYECKOU
COCTaBJISIIONICH  €CTECTBEHHO-HAYYHOM KapTUHBI Mupa: (GyHIaMEHTAIbHBIX
IIOHATUM, 3aKOHOB U TE€OPUU XHMHUHU, COBPEMEHHBIX IIPEICTABICHUN O CTPOCHUHU
BEIIECTBA HA  pPa3HbIX YPOBHSAX —  AaTOMHOM, HOHHO-MOJICKYJISIPHOM,
HAaIMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSX
NPOTEKAaHUSI XMMHYECKUX pPEaklHil, 0 XMMUYECKOM PABHOBECHHU, PACTBOPAX U
JUCIEPCHBIX  CUCTEeMax, o0 OOMMX HAy4YHBIX MPUHIHUIAX XUMUYECKOTO
MIPOU3BO/ICTBA;

o dbopmupoBanue y 00yJarmmxcs OCO3HAHHOIO MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHUYECKUX 3HAHUU N1 OOBSICHEHUS KIIFOUEBBIX
uael u mpoOJeM COBPEMEHHON XUMHUH, I OOBSCHEHHUS M MPOTHO3UPOBAHUS
ABJICHUM, UMEIOIIMX ECTECTBEHHO-HAYYHYIO IPUPOAY; TPaMOTHOTO pEUICHUs
mpo0sIeM, CBSI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHKS, aHAJIN3A U OLICHKHU C TIO3UIUHN
HKOJIOTUYECKON O€30MacHOCTH TIOCIEJACTBUNA OBITOBOM H TMPOW3BOJICTBEHHOU
NEATENIbHOCTU ~ YEJIOBEKAa, CBS3aHHOW C  XUMHYECKUM  MPOU3BOJCTBOM,
WCIIOJIB30BaHUEM U MEPEepabOTKON BEIIECTB;

o yriIyOJieHue TPEeACTaBICHUM O HAyYHBIX METOJaX MO3HAHMS, HEOOXOAUMBIX
JUIsT TpUOOpETEeHUs] YMEHUW OPHEHTUPOBATHCS B MHUPE BEIIECTB M OOBICHEHUS
XUMUYECKUX SIBIICHUM, MMEIIIMX MECTO B TMPUPOAE, B MNPAKTUYECKOU
NEATEIbHOCTH U MOBCEAHEBHON KU3HHU.

B mnnaHe peanu3anMu NEpPBOOYEPEIHBIX BOCHMUTATENBHBIX W Pa3BUBAIOLINAX
(GyHKIMNA TEJIOCTHOM CUCTEMBI CpPEIHEro oO0IIero oOpa3oBaHUs MPU H3YUYECHUU
npeaMera  «XuUMHUS» Ha  YIUIYOJIEHHOM  ypOBHE OCOOYH0  aKTyaJIbHOCTh
MPUOOPETAIOT TaKUE LT U 3a]]a4H, KaK:



o BOCIIUTaHUE YOESKIAEHHOCTH B MO3HABAEMOCTH SIBIICHUM MPUPOJIbI, YBAXKEHUS
K MIpOLIecCy TBOPUYECTBA B 00JIACTU TEOPETUUYECKUX M MPUKIIAHBIX UCCIEAOBAHUM
B XUMHH, (POpMUPOBAHHE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKU;

o pa3BUTHE MOTHBAIMM K OOYYEHWI0O U T[I0O3HAHWIO, CIIOCOOHOCTEH K
CAaMOKOHTPOJII0O U CAaMOBOCIIMTAHHIO HAa OCHOBE YCBOECHHUS OOIICYEIOBEUYECKUX
LICHHOCTEH;

o pa3BUTHE TTO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX
crocoOHoCTeH o0ydaromuxcs, GOPMUPOBAHKE Y HUX CO3HATEIIPHOTO OTHOIICHHS K
caM000pa30BaHUIO W HEMPEPHIBHOMY OOpPA30BAaHUIO KAaK YCIOBHUIO YCIEIIHON
podecCHOHATEHON U OOIIECTBEHHOM JeATETFHOCTH, OTBETCTBEHHOTO OTHOIIECHUS
K CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 3JJI0POBOM 00pa3e *KU3HHU;

o dbopMupoBaHHEe YMEHUM W HABBIKOB Pa3yMHOTO IPUPOJIONOIH30BAHMS,
pa3BUTHE JKOJOTHYECKOW KYyJIbTYpbl, NPHOOPETEHHE OIbITa OOIIECTBEHHO-
MOJIE3HOU IKOJIOTUYECKOM ACSTENbHOCTH.

OO61ee 4KnciI0 YacoB, MPEAYCMOTPEHHBIX ISl U3YUYEHUS XUMHUMU Ha YIIIyOJIEHHOM
ypOBHE cpeaHero obmiero oodpasoanus, coctaiser 340 gacor: B 10 kimacce — 170
gacoB (5 yacoB B Heneno), B 11 kimacce — 170 yacoB (5 4acoB B HeIEH0).



COILEPKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

[IpeameT M 3HaY€HUWE OPraHUYECKOW XUMUH, MPEACTABICHHE O MHOrooOpa3uu
OpraHUYECKUX COECTMHEHUMN.

DNEeKTPOHHOE CTPOCHHME aTOMa yTJIepoJia: OCHOBHOE U BO30YXKIAEHHOE COCTOSHUSI.
BasieHTHBIE BO3MOXHOCTH aToMma yrjiaepoja. XMMHUYECKas CBSI3b B OPTraHUYECKHUX
coelMHEeHUsIX. Turbl THOPUAN3AIMKA aTOMHBIX opOuTanei yriepoja. MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOUW CBsI3M (OOMEHHBINM W JOHOPHO-aKIENTOPHBIN). Turbl
NEPEeKPbIBAaHUS aTOMHBIX oOpOuTaned, 6- W m-cBA3u. OnuHapHas, ABOMHAs WU
TpoiHas cBs3b. CrocoObl pa3phiBa CBSI3eH B MOJICKYJIaX OPTaHMYECKUX BEIIECTB.
[TonsiTre 0 cBOOOIHOM paAuKaie, Hykieopuie U AIeKTpodue.

Teopust cTpoeHust opraHndeckux coenuHeHud A.M. byTiiepoBa u COBpeMEHHBIE
IIPEACTABIICHUS O CTPYKTYPE MOJIEKYJ. 3HAYEHNE TEOPUH CTPOCHUSI OPTAHUYECKHUX
coelMHEeHU. MoJieKysipHble U CTPYKTypHbIE (GopMyiabl. CTpYKTypHBIE (POPMYIIbI
pa3JMUYHBIX BHUIOB: pPa3BEPHyTasA, COKpAallEHHasA, CKejeTHasd. M3omepusa. Buubl
U30MEpPUU: CTPYKTYpHasi, NPOCTPAHCTBEHHAs. OJIEKTPOHHbIE dA(PPexTbl B
MOJIEKYJIaX OPTaHMYECKUX COCAMHEHUH (MHIyKTUBHBIA U ME30MEPHBIN 3PP EeKThI).
[IpencraBnenrie o0 Ki1accUpUKAIMK OpPraHUYecKuX BemecTB. [loHsaTue o
byHKunoHanbHOM rpymme. ['omonorus. 'omonoruueckue pspl. CucreMaruyeckast
HOoMeHKJaTypa opranudeckux coenuHenuid (IUPAC) u TpuBuanbHbIe Ha3BaHUS
OTZEJIbHBIX IIPEIACTABUTEIICH.

OcobenHoctn W KjacCU(UKAIMS OpPraHUYECKUX peakmnuil. OKUCIUTEIbHO-
BOCCTAaHOBUTEJBHBIE PEAKIIMU B OPTaHUYECKON XUMUMU.

OKCIIEpUMEHTAJIBHBIE  METOJBl M3Yy4YEHUS BEIIECTB M HUX [PEBPAILICHUMN:
O3HAKOMJIEHUME € 00pa3laMu OpraHWYeCKHX BEIIECTB M MaTepualaMH Ha HUX
OCHOBE, ONBITHl MO IPEBPALICHUI0 OPraHUYECKUX BEIIECTB NPH HATPEBAHUU
(nnaBneHue, OOYIJIMBaHME W TOPEHHUE), KOHCTPYMPOBAHUE MOJENEH MOJIEKYJT
OpraHWYECKUX BEUIECTB.

YraeBoaopoasl.

Anxanbl. ['oMonorudeckui psi ajakaHoB, oOmas ¢dopmysia, HOMEHKJIaTypa H
M30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJI aJIKAaHOB, SP’-
ruOpuu3anusi aTOMHBIX opOuTaneil yriaepoja, o-cBsizb. DU3MUECKUE CBOMCTBA
aJIKaHOB.

XUMUYECKUE CBOMCTBA QJIKAHOB: pPEAaKUMM 3aMEIIECHUSA, HW30MEPU3ALNH,
JNETUAPUPOBAHMS, LIUKIN3ALMY, TMPOJIN3a, KpeKuHra, ropenus. Ilpeacrasinenne o
MEXaHHU3ME PEaKIUN PaAUKAIBHOIO 3aMEIIECHMUS.

Haxoxnenue B mpupoze. CriocoObl MOTy4YeHUs U TPUMEHEHUE aTKAHOB.
Huxnoankanel. O6mas dopmyna, HOMEHKIaTypa W u3zoMepus. OcCoOEHHOCTH
CTPOEHUS M XUMHUYECKHMX CBOMCTB MaiblX (LIUKIOMNPONAH, LHUKIOOYTaH) W



OOBIYHBIX (IIMKJIOTICHTAH, IUKJIOTEKCAaH) MUKI0aNKaHOB. CrocoObl MONYyYeHHS U
MIPUMEHEHUE [IUKIJIOAJIKAHOB.

Ankenbl. ['oMonoruueckuil psii ankeHoB, oOmas ¢dopmysia, HOMEHKJIATypa.
DIEKTPOHHOE ¥ INPOCTPAHCTBEHHOE CTPOEHHME MOJEKYJ aJKEHOB, Sp’-
ruOpuau3annsi aTOMHBIX OopOuTanel yriepoaa, - U m-cBA3U. CTpyKTypHas
reoMerpuyeckas (uuc-tpanc-) wuzoMepus. Dusnmyeckue CBONCTBA aAJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMM NMPUCOEAVUHEHHUs, 3aMEIICHUS B (-TIOJIOKEHUE
Opy ABOMHOM CBSI3U, MoJuMepu3auuu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakiuy Ha JBOWHYIO CBsI3b. CrocOoObI MOJYyYEeHUS U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukamuss ankaaueHoB (CONpsDKEHHBIC, H30JMPOBAHHBIE,
Kymynuposartwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHS M XUMHUYECKUX CBONCTB
CONpPsDKEHHBIX  aueHoB, 1,2- wu 1, 4-pucoenunenne. I[lonmmepuzamus
CONpsDKEHHBIX TUeHOB. CrocoObI OMyYeHHs 1 MPUMEHEHHE alTKaINCHOB.
Ankuapl. ['OMONOTHYECKUN DS alKWHOB, 00mIast ¢GopMyina, HOMEHKIATypa H
M30MEpPHS. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKMHOB, Sp-
ruOpuau3anns aTOMHbIX opOuTaneil yriaepoga. @U3NyYecKHe CBOICTBA aJKUHOB.
XUMHUYECKHE  CBOWCTBA:  pEaKUUMU  MPUCOEAUHEHUS,  JUMEPU3ALUM U
TpUMEpHU3aLUU, OKUCIEeHNsI. KUCIOTHBIE CBOKCTBA AJIKWHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOHHYIO CBsI3b. CIIOCOOBI MOTYyUYEHUs
Y IPUMEHEHHE aJIKUHOB.

Apomatnueckue yrieBoJopojabl (apeHsl). ['omomornueckuil psig apeHoB, oOias
dbopmyna, HOMEHKIATypa M H30MEpHs. ODJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYyJIbl OeH301a. DU3WYECKUE CBOMCTBA apeHOB. XHMHUYECKHC
CBOICTBA O€H30J1a U €r0 TOMOJIOTOB: PEaKuu 3aMeIIeHHs B OEH30JIbHOM KOJIbIIE U
YIJIEBOJOPOJHOM pAJMKANIC, PEAKUUUA IPUCOCIUHEHUS, OKUCIEHHE TOMOJIOTOB
oenszona. IlpencraBneHne 00 OpPUEHTUPYIOUIEM [IEHCTBUU 3aMECTHTENECH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpPE aJKWIbHBIX pPAaJUKaIOB, KapOOKCHIBHOM,
TUIPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanus ctupona. CnocoObl MOMydYeHHs U
IIPUMEHEHUE aPOMATUYECKHUX YIIIEBOJOPOIOB.

[Ipuponueiii ra3. I[lonytHble HedTsiHbIEe Ta3bl. HedTh M €€ mpoucxoxieHue.
Kamennslii yroip u npoayKTsl ero nepepadotku. CrnocoObl nepepaboTku HePTH:
NEPEeroHKa, KPEKUHI (TEPMHUYECKUM, KaTAIUTUYECKU), pUDOPMUHT, TUPOIIHU3.
[IpomykThl nepepaboTku HEPTH, X TPUMEHEHNE B IPOMBIIIUICHHOCTH U B OBITY.
['eHeTnueckas CBSA3b MEXKAY Pa3IMYHBIMU KJIACCAMU YIJIEBOJIOPOIOB.
DNEKTPOHHOE CTPOEHUE TaJOr€HNPOM3BOJIHBIX  YIJIEBOJOPOJAOB. Peaknumn
3aMelIeHUs TaJoreHa Ha TUJPOKCOrPYIIY, HUTPOTPYyNHNy, LIHAHOTPYMILY,
ampHOrpynmy. JleMCcTBHE Ha TalOr€HIPOM3BOJHBIE BOJHOTO M  CIUPTOBOIO
pactBopa wIEnNound. B3auMoaeincTBHE NUTAIOTCHAIKAHOB C MAarHUE€M M IIUHKOM.
[TonsiTue 0 METAJTIOOPTaHUYECKUX COCIMHCHUSX. Hcnonb3oBanue
raJIOTEHNPOU3BOJIHBIX YIJIEBOAOPOJOB B OBITY, TEXHUKE M TMPU CHHTE3E
OpraHWYECKUX BEUIECTB.



DKCHEepUMEHTAIBHBIE METObl U3YUYEHHs BEIECTB M UX NPEBPALLCHUN: U3yUECHHUE
(bu3nYECKUX CBOWCTB YTJIEBOJOPOJIOB (PAaCTBOPUMOCTDH), KAUECTBEHHBIX PEaKIuil
YIIEBOJIOPOAOB PA3IMUHBIX KjaccoB (oOecrBeyrBaHHE OPOMHOM MM HOIHOU
BOJIbl, paCTBOpa MEpMaHraHaTa Kajius, B3aUMOJCICTBUE alleTHJIEHa C AMMHAYHbIM
pactBopoM okcuaa cepedpa(l)), kadyecTBeHHOe OOHapyKeHHE yriepoja u
BOZOPO/Ia B OPraHMYECKUX BEIIECTBAaX, IMOJyYEHHE JTHJIECHA U H3YUYEHHUE €ro
CBOMCTB, O3HaKomieHue c koyekuusmu «Hepts» u «Yroawsy, ¢ obOpazuamu
IIacTMacC, Kay4dyyKOB M PE3UHbI, MOJECIMPOBAHUE MOJIEKYJ YTJIEBOJOPOJOB H
raJIOTEHIIPOU3BOIHBIX YTIIEBOJIOPOIOB.

Kuciopoaconepskamue opranndecKue coeJMHeHH.

[IpenenbHble 0OTHOATOMHBIE CIUPTHI. CTpOEHUE MOJIEKYJI (Ha MpUMEpe METaHoJa U
sTanona). ['omonornueckuit psa, obmas ¢opmyia, U30MepHs, HOMEHKIATypa U
kinaccuukanus. Puznyeckue CBONCTBA IMpenebHBIX OJHOATOMHBIX CIIHPTOB.
BonoponHbele CBSI3M MEXAYy MOJEKYJIAMU CIHAPTOB. XHMHUYECKHE CBOMCTBA:
peakuuu  3aMelleHMs, JeruApaTaldd, OKUCIEHUS, B3aUMOJEHCTBHE C
OpraHMYEeCKUMU M HEOPraHWYeCKUMH KuciaoTamu. KauecTBeHHas peakuusl Ha
OJIHOATOMHBIE€ CIUPTHI. JlelicTBHE 3TaHOJAa U METaHOJIA Ha OpPraHU3M YeJIOBEKa.
CriocoObl OJTy4eHHs U IPUMEHEHHE OJHOATOMHBIX CIIUPTOB.

[IpocTeie >¢gupnl, HOMeHKIaTypa U uzomepus. OcoOeHHOCTH (UBUYECKUX WU
XUMHUYECKUX CBOMCTB.

MHOroatoMHble COUPTBI — OSTWICHIJUKOIb W IIUUEpUH. DPuznueckue u
XUMUYECKUE CBOMCTBA: PEAKLIUH 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKHUMHU KHUCIOTaMH, KayeCTBEHHAas pEaKUHUs Ha MHOTOATOMHBIE
cnuptel. [IpencraBieHne o MexaHU3ME pPEAKIUM HYKICO(DUIBLHOTO 3aMelleHus.
JleiictBue Ha opraHu3Mm denoBeka. CnocoObl MOJIy4YEeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

@®enon. CrpoeHHe MOJEKYJdbl, B3aUMHOE BIHMSHUE THIPOKCOTPYINIBI U
O0enzonbHOrO fAnpa. dusnueckue cpoicTBa (peHona. OCOOEHHOCTH XUMHUYECKHX
cBOMCTB (eHona. KayecTBeHHble peakuuu Ha QeHos. TokcHYHOCTH (peHona.
Cnoco0sI nosrydyeHus u npuMeHenue denosna. Genondopmanbiaeruanas cMoia.
KapOoHuiibHblE COEUHEHUS — albJIETUAbl M KETOHBI. DJIEKTPOHHOE CTPOEHHUE
KapOOHUJIbHOM Tpyniibl. ['oMosIorHueckre psiibl aabJeruioB U KETOHOB, OOIIas
dbopmyna, mzoMepuss U HoMeHKJIaTypa. Du3nuecKkue CBOWCTBA albAECTUIOB U
KETOHOB. XMMHUYECKHE CBOWCTBAa  albJCTHJOB M  KETOHOB:  pEaKUuu
npucoeauHeHua. OKUCIEHUE albJeru0B, KAYECTBEHHbIE PEAKIUU Ha aJIbICTUIbI.
Crioco0OblI MOJTy4eHus: U MPUMEHEHUE allbJIeTUIOB U KETOHOB.

OIHOOCHOBHBIE TMIpeJiebHbIE KapOOHOBBIE KHCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KHCTOT. 3oMepus u HOMeHKIIaTypa. Ou3nuecKue CBOMCTBa
OJIHOOCHOBHBIX MpEAEIbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOIHBIE CBSI3U MEXIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOICTBA,
peakuusi >TepUPUKALNM, PEAKIUU C YYACTHUEM YIJIEBOJOPOAHOTO paaHKaia.
OcoOEHHOCTH CBOMCTB MYpaBbMHOM KHCJIOTHL. [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.



OcoOeHHOCTH CBOMCTB HEMpEAENbHBIX M apOMaTHUYECKHX KapOOHOBBIX KHCIOT,
IUKapOOHOBBIX KHCIIOT, THUAPOKCUKApOOHOBBIX KUCHOT. [IpeacraBurenu BhICHINX
KapOOHOBBIX KHCIJIOT: CTE€APUHOBAs, MAJIBMUTHHOBAS, OJIEMHOBAdA, JIUHO/IEEAS,
aunonenosas Kucnotbl. CnocoObl MOTyUYEHUs U TPUMEHEHNE KApOOHOBBIX KUCIIOT.
Cnoxsble 3¢pupbl. ['oMonorumueckuit psg, oOwmwas Qopmyna, H3OMEpHUS U
HOMeHKJaTtypa. Pu3nyeckue M XMMHUYECKHE CBOMCTBA: THUAPOJIU3 B KUCION U
LIEJIOYHOM Cpelie.

Kupsl. Crpoenue, ¢u3MUecKkue U XUMUYECKHE CBOICTBA >KUPOB: TUIPOIU3 B
KUCTION U 1ienouHo cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAECPKAIIMX OCTATKU
HEMPEAEIbHBIX JKUPHBIX KACIOT. JKUpBI B IPUPO/IE.

MpbIa KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JCHCTBHE.

OOmas xapaktepucTuka yrieBoaoB. Kiaccugukanus yrineBojoB (MOHO-, TU- U
nojucaxapuabl). MoHocaxapubl: TJIOKO3a, (pPyKTO3a, Trajlakroza, puodosa,
ne30kcuproo3a. GU3nUecKue CBOWCTBA U HAXOXJEeHUE B mpupojie. DoTocuHTes.
XUMHUYECKUE CBOMCTBA IIIIOKO3bI: PEAKIUHU C YYACTUEM CIIMPTOBBIX U AbIACTUIHON
IpylIn, CIOUPTOBOE M MOJOYHOKHCIOEe OpoxeHue. [IpuMeHeHHe TIIOKO3bl, €€
3HAUYECHUE B KU3HEAECATEIBHOCTH OpraHu3ma. J(ucaxapuapl: caxapos3a, MajabT03a U
JaKkTo3a. BoccTaHaBnMBaOIKME U HEBOCCTAHABIIMBAIOIINE Aucaxapuisl. ['uaponmns
mucaxapuaoB. Haxoxnenne B mpupone u npumeHenue. [lonucaxapuasl: Kpaxmail,
INIMKOTeH W neiunono3a. CTpoeHne MakpoOMOJEKYyJl Kpaxmana, TJIMKOT€Ha U
HeUtoI03bl.  DU3NUECKHME CBOWMCTBA KpaxMalla M IEJUIIOJIO3bl. XUMHUYECKUE
CBOMCTBa Kpaxmaja: TMAPOJIN3, KauyeCTBEHHAas peakuus C HOJO0M. XHUMHUYECKHE
CBOMCTBA 1LIEJUIIOJIO3bI: TUIPOJN3, NoJdyuyeHue 3pupoB Leminono3sl. [lonstue ob
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTATHBIN MIENK).

OKCHEepUMEHTAIbHBIE METOAbl M3Y4YEHHMS BEIIECTB MW HUX IPEBpAIICHUIL:
PaCcTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJIE, B3aNMOJCUCTBUE ITAHOJA C HATPUEM,
OKHCJICHHE JTHJIOBOI'O CIIMPTA B AJIBJAETHJ HA PACKAIEHHOW MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ASTWJIOBOIO CIUPTAa JAUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), KAYECTBEHHbIE PEAKIMH Ha anbJAeruipl (C TUIPOKCUAOM
muammuHcepeOpa(l) u  rugpokcumom  Mmenu(Il)), peaknuss riIMIEpUHA €
ruapokcuom Meau(ll), xumudeckue cBOWCTBA pPAcTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJIEHCTBHE pacTBOpa TIoko3bl ¢ rujpokcuaom menu(ll), B3aumopeiicTBue
KpaxMmajia C MOJOM, PEIICHHE SKCIEPUMEHTAIBbHBIX 3aJ1a4 no teMaMm «ChupTsl U
(benonb», «KapooHoBbie KUCTOTHL. ClOXKHBIE A(DUPBD».

A3oTcoaep:Kkaliue OpraHndecKue CoeJMHeHUsl.

AMUHBI — OpraHMyeckue TMpou3BOAHBIE amMmuaka. Kiaccuduxamus amMHHOB:
anidaTriyeckue © apoMaTHYECKUE; TEepPBUYHBIC, BTOPUYHBIE M TpPETUYHBIE.
Crtpoenne moiekyn, obmas Gopmyina, u3oMepus, HOMEHKIATypa W (U3HUECKUE
CBOICTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHUX aMUHOB: OCHOBHBIE CBOICTBA,
AJTKWIMPOBAHKUE, B3aMMOJECHUCTBUE NEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Conu ankuiIaMMOHMS.

AHWIMH — TPEACTAaBUTENIb AMUHOB apoMaTudeckoro pspa. CTpoeHne aHWIIMHA.
B3auMHoe BIMgHHME Tpynnm aroMoOB B MoJjeKkysne aHwinHa. (OcobeHHOoCTH



XUMHYECKUX CBOWCTB aHWiIMHA. KadecTBeHHble peakuuu Ha aHWIMH. CriocoObl
MOJly4YeHUsI M TNpUMEHeHHe anudaTHdecKux amMuHOB. [lomydeHue aHWIMHA U3
HUTPOOEH3071a.

Amunokuciorel. Homenknatypa m umzomepus. OTnenbHbIE NPEACTABUTENIN O-
AMUHOKHUCJIOT: TJIMUMH, ajaHuH. Dusnyeckue CBOICTBA aMHHOKHCIOT.
XHUMHUYECKHE CBOMCTBA AMHMHOKHUCIOT Kak aM@OTEpHbIX  OPraHHUYECKHUX
COCIMHEHUM, peaklus MOJMKOHICHCAUH, OO0pa3oBaHWE TMENTUIHON CBSI3U.
buonornyeckoe 3HaueHne aMUHOKUCTOT. CUHTE3 U THAPOJIA3 NENTH/IOB.

benkn kak mnpupoaHsle mnoJauMepbl. IlepBuuHas, BTOpUYHAs W TPETUYHAsA
CTpyKTypa OeiakoB. XUMHUYECKHE CBONCTBAa OEJIKOB: THUIAPOJIU3, JACHATypaiwus,
Ka4eCTBEHHbIE PEaKIIMU Ha OEIIKH.

OKCHEpUMEHTAIBHBIE  METOAbl M3Y4YEHHMS BEIIECTB MW HX IPEBpAIICHUIL:
pacTBOopeHHE O€NKOB B BOJE, JAeHATypalus OeNKOB NpU HArpeBaHHUM, I[BETHBIC
peakuuu Ha O€JNKH, peHIeHHe JKCIEPUMEHTAJbHBIX 3a7ad [0 TeMaM
«A3o0TCcolepKallue ~ OpraHMyeckue  coeAuHeHus’» U «Pacrno3HaBaHue
OpPraHUYECKUX COCTUHEHUN.

BbicokoMouieky IsIpHbIe COeIHHEHUS.

OCHOBHBIE TOHSATHUA XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOIMMEPHU3ALUHU, CPEIHSST MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEJIMHEHHH —
NOJIMMEPU3ALIMS U TTOJMKOHAEHCALIHS.

[Tomumepubie  matepuanbl.  [lmactMacchl  (MOJMATHIICH,  MOJIUIIPOMHIICH,
HNOJUBUHWIXJIOPU], [OJMCTUPOJ, IOJMMETWIMETAaKpuiaT, MOJUKapOOHAaTHl,
noJIMdTUIICHTEpePTaNar). Y THiIU3aIus u nepepadoTka IIacTHKa.

DnacToMepbl: HaTypalbHBIM KaydyK, CHHTETUYECKHE Kaydyku (OyTaIueHOBBIH,
XJIOPOIIPEHOBBIM, U30MTPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHble (XJIONOK, WIEPCTh, WIENK), HCKYCCTBEHHBbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JIaBCaH).

[Tonumepsl crnenuaibHOrO Ha3HauyeHHs (Te(JIOH, KeBiap, 3JIEKTPOIPOBOJSAIINE
MOJINMEPHI, OMopa3znaraeMble OJIUMEPHI).

OKCHepUMEHTAIbHBIE METOJbl M3Y4YEHHs BEIIeCTB U WX [pEeBpalleHUl:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yyKOB, pEIICHUE DSKCIEPUMEHTANbHBIX 3adad mo Teme «Pacno3HaBanue
MJ1aCTMAacC U BOJIOKOH).

PacuéTnrble 3amaun.

HaxoxneHne MosieKyIsipHOI (hOpMyJIbl OPraHUYECKOTO COEUHEHHSI TI0 MACCOBBIM
JOJIIM  DJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HAXOXXIEHUE MOJEKYISIPHOU
(bopMyJIIbI OPraHUYECKOro COeTUHEHHs 0 Macce (00BEMY) MPOIYKTOB CrOpaHus,
M0 KOJMYECTBY BellecTBa (Macce, 00bEMY) IPOAYKTOB PEAKIIMH WU/UIH HUCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POpMyJibl OPraHMYECKOrO BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOMCTB MJIM CIIOCOOOB MOJIYYEHUS, ONPEACIICHUE JI0IH
BBIX0/Ia IPOJYKTA PEAKIUU OT TEOPETHUECKH BO3MOKHOTO.

MexnupeaMeTHbIe CBS3H.



Peanuzanusi MeXnpeIMETHBIX CBSI3€M MpPU U3YYEHUHM OpraHudeckod xumuu B 10
KJIACCE OCYIIECTBIISIETCS Yepe3 MCIOIh30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHHA, MPHUHSATHIX B OTACIBHBIX MPEAMETaX eCTECTBEHHO-
HAyYHOTO IUKIIA.

OOmme ecTeCTBeHHO-HAYUYHBIC TIOHSATHUS: SBIICHWE, HAY4YHBIM (DaKT, TUTOTE3a,
TEOpHsI, 3aKOH, aHalu3, CHHTE3, Kiaccu(ukaius, HaOIIOJCHHE, H3MEpPCHHUE,
AKCIIEPUMEHT, MOJIEITb, MOJICITUPOBAHHE.

dusnka: MaTepusi, aToOM, JICKTPOH, TPOTOH, HEUTPOH, MOJIEKYJIa, SHEPTETUICCKUI
YPOBEHb, BEIIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSTHUE BEIECTBa, (pu3nyeckue
BEJIMYMHBI, €AMHUIIBI U3MEPEHHUSI, CKOPOCTh, DHEPTHsl, Macca.

buomorusi:  kimerka, opraHu3M, OJKOocucTeMa, Ouocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIAN U TeTEpPOTPO(PHBIA THUIl MUTAHUSA, OpOKEHUE,
dboTocuHTE3, MABIXaHWE, OENKH, YIJIEBOJbI, >KUPBI, HYKICHHOBBIE KHUCIOTHI,
(hepMeHTHI.

['eorpadmusi: mosie3HbIE HCKOTTAEMbIC, TOTUIHBO.

TexHonOTus: TUIEBbIE MPOAYKTH, OCHOBHI PAllMOHAIHHOTO MMHUTAHUS, MOIOIIUE
CpelICTBa, MaTepUaIbl U3 HCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KVIACC

OBIIAS N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoM. CocTaB aTOMHBIX sJep. XUMHUecKuUi 3ieMmeHT. M3orombel. CrpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UHMCIA. DHEPTETUYECKHE YPOBHU U
noaypoBHHU. AToOMHBIE opOuTanu. Kiaccupukarus XUuMUIECKUX JIEMEHTOB (S-, P-,
d-, f-amements). PacmpeneneHue JJIEKTPOHOB MO ATOMHBIM  OPOUTAIISM.
DneKTpoHHbIE KOH(UIypallMd aTOMOB 3JIEMEHTOB NIEPBOrO—4ETBEPTOrO MEPHOOB
B OCHOBHOM M BO30YXJAEHHOM COCTOSIHUH, JIEKTPOHHBIE KOH(PUIypalud HOHOB.
DIIEKTPOOTPULATEIIBHOCTb.

ITepunonnueckunt 3akoH u Ilepuognyeckas cucrema XUMUYECKUX d1aeMeHTOB J[.1.
MengaeneeBa. CBs3b MNEPUOAMYECKOrO 3akoHa U IleprnoaMYecKOl CUCTEMBI
XUMUAYECKUX DJIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
OPOCTBIX M CIOXHBIX BEIIECTB [0 TIpynnaM ¢ IepuojaMm. J3JHA4YEHUe
nepuoanyeckoro 3akona /[.1. Menneneena.

XumMudeckass CBSI3b. Bujabl XHMHMYECKOM CBS3M: KOBaJCHTHas, MOHHAas,
MeTayuimueckas. MexaHu3smMbl 00pa3oBaHUsI KOBAJICHTHOW CBS3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIA. DHEPIUs U JIMHA CBs3U. [1oJIsIpHOCTD, HAIIPABIEHHOCTD U
HACBIIaEMOCTh KOBAJICHTHOW CBA3U. KpaTHbelie cBs3u. BonoponaHas CBA3b.
MeXMONEeKyIApHbIE B3aUMOICHCTBHS.

BajleHTHOCTB M BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b DNIEKTPOHHON CTPYKTYPBI
MOJIEKYJI C X T€OMETPUUYECKUM CTPOCHHEM (Ha MPUMEPE COCAMHEHHUI 3JIEMEHTOB
BTOPOTO MEPHOAA).



[IpencraBienre 0 KOMIUIEKCHBIX coequHeHHsX. (COoCTaB KOMIUIEKCHOTO HWOHA!
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHHWE KOMIUIEKCHBIX COCIMHEHUHN.
IloHATHE O KOOPAMHALMOHHON XUMHH.

BemectBa  MOJNEKYIApHOTO M HEMOJEKYJSPHOTO  CTPOE€HUs.  THMbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[Tonstne o mucnepcHbix cucremax. McruHHbie pactBOpsl. I[Ipencrasienue o
KOJUIOUIHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIEHTPALMK PacTBOPOB:
MaccoBas J10Jis BEIECTBA B PaCTBOPE, MOJISIpHAsA KOHLIEHTpauus. HacblllieHHbIe 1
HEHACBHIIIEHHBIE PACTBOPBI, PACTBOPUMOCTb. KpucTamioruaparsi.

Knaccudukanus M HOMEHKJIAaTypa HEOPraHMYECKUX BEHIECTB. [pUBHAIbHbBIC
HA3BaHUS OTJIEIbHBIX IIPEJICTABUTENICH HEOPIraHUYECKUX BEIIECTB.
Knaccudukanusa XuMHUYECKUX peakluii B HEOPTraHMYECKOM U OpTraHUYecKou
XUMUHU. 3aKOH COXPAHEHHUS! MAcChl BEUIECTB; 3aKOH COXPAHEHUS U MpEeBpalleHUs
DHEPTUU TIPU XUMHYECKUX peaknusiX. TermnoBbie d3((PEKTh XUMUYECKUX PEaKIIUN.
TepMOXUMHUYECKUE YPABHEHUS.

CKkOpoCTh XMMHUYECKON peakiuu, €€ 3aBUCUMOCTh OT pPa3IMYHbIX (PAKTOPOB.
I'omoreHHsle 1 reTeporeHHsie peakuuu. Katanus u katanu3aTtopsl.

OOpatuMble U HEOOpaTHMBbIE peakiuu. XumMudeckoe paBHOBecue. KoHcTaHTa
XUMHYECKOr0 paBHOBecHsi. DakTOphl, BIMAIONIME HA TMOJO0KEHHUE XHUMHUYECKOTO
paBHOBECHSI: TEMIIEpaTypa, JABJICHUE U KOHIIEHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [larense.

Onextponutuyeckast auccouuanusi. CuibHble U clabbie ANeKTpOoauThl. CTeneHb
mucconuannn. Cpella BOAHBIX PacTBOPOB: KHMCIIOTHAs, HEWTpaibHasA, IIEJIOYHAS.
Bonoponnsiii mokazarens (pH) pactBopa. I'maponus coieil. Peakiuum MOHHOTO
oOMeHa.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakiuu. CTeneHb okuciaeHus. OKUCIUTENb
W BOCCTAaHOBUTEINb. [Ipomecchl OKHCIEHHS M BOCCTAaHOBIICHUSA. BakHeuine
OKUCIIUTENIM M BOCCTAHOBUTENU. METOA HIEKTPOHHOTO OayiaHca. DJIEKTPOJIN3
pPacTBOPOB U PACILIABOB BEIIECTB.

OKCNEPUMEHTAIbHBIE METOJAbl HW3YyYEHHsS BEIIECTB W WX MPEBPAIICHUN:
pa3oKeHue TNEepOKCHAa BOAOPOJAa B MPUCYTCTBUU KATAIM3ATOpPA, MOJIEIHU
KPUCTAITUYECKUX PEIIETOK, TPOBEJCHNE PEAKIIU HMOHHOTO 0OMEHa, OIpe/eiieHre
cpeabl pacTBOPOB C MOMOIIBK) WHIWKATOPOB, M3YYEHUE BIMSHUSA PA3TUYHBIX
(akTOpOoB Ha CKOPOCTh XHUMHUYECKOW PpEAKIUU M TOJOKEHUE XUMHUYECKOTO
paBHOBECHSI.

Heoprannuyeckasi xummusi.

[Tonmoxenne HemeTtaioB B llepuoanueckor cUCTEME XUMHUUYECKHX SJIEMEHTOB
JI.1. MenneneeBa 1 0OCOOCHHOCTH CTpOSHHS MX aTroMoB. Du3ndyecKkue CBOMCTBA
HEMETaJUIOB. AJUTOTPOIHSI HEMETAILIOB (Ha MpUMepe KUCIIOpoa, cepbl, hocdopa u
yriieposa).

Bonopon. Ilonydenuwe, ¢usnyeckue ¢ XUMHYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMd ¥ HEMETAJUIAMH, BOCCTAHOBUTEJIbHBIE  CBOMCTBA. | MAPUIBL.
TonIuBHBIE 2JIEMEHTBHI.



lamorensl. Haxoxaenue B mpupone, crnocoObl ModydeHus, (U3NYECKue u
XHMHUYECKHE CBOMCTBA. | alloreHOBOMOpO/Ibl. BakHeume KUCI0POACOAEPKAIINE
COoeIMHEHUs rajaoreHoB. JlabopaTopHble ¥ MPOMBIIUIEHHBIE CIOCOOBI MOTYy4YEHUS
rajnoreHoB. [[pumeHeHne raJjoreHoB U X COCAMHEHUM.

Kucnopon, o3on. JlabopaTopHble ¥ NPOMBIIIJIEHHBIE CIOCOOBI MOJYyYEHUS
Kkuciopoga. Puznyeckre U XMMUYECKHME CBOWCTBA M MPUMEHEHUE KHUCIOpOoJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. HaxoxaeHue B mpupojie, CriocoObl MOTyUYeHHs, GPU3NIECKUE U XUMHUUECKUE
ceorictBa. CepoBogopon, cynbbuabl. Oxcun cepwsi(1V), okcug cepwi(VI).
CepHucras U cepHasi KUCIOThI U UX coii. OCOOEHHOCTH CBOMCTB CEPHOM KUCIIOTHI.
IIpumenenue cepbl U €€ COeTMHEHUM.

A3zor. HaxoxaeHue B mpupojie, CocoObl MOy4YeHUs, GU3NIECKUEe U XUMUYECKUE
cBolcTBa. AMMHaK, HUTpUJIbl. OKCUABI a30Ta. A30THCTasl U a30THAsI KUCJIOTHI U UX
comu. OCOOEHHOCTH CBOWCTB a30THOW KHCJIOTHL. [IpuMeHeHHme a3ora W €ro
COEIMHEHUI. A30THBIE yI0OPEHHUS.

®ochop. Haxoxaenue B mpupojae, CHocoObl MogydeHus, ¢(U3NYECKHE U
xumuueckue cBorctBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciota u e€ conu. [lpumenenue ¢ochopa m ero coequnenuit. dochopubie
yaoOpeHus.

VYrnepon, HaxoxJieHue B npupoje. AoTponHbie Moaudukanuu. duznueckue u
XUMHUYECKHUE CBOWCTBA MPOCTHIX BEIIECTB, O0Opa30BaHHBIX yriaepoaoMm. Okcunu
yraepoga(ll), oxcun yrnepoma(IV), yrompHas Kuciora U €€  COJU.
AKTHBUPOBAHHBIA yrojib, azfcopOius. @Dymiepensl, TrpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MPOCTHIX BEIIECTB, 0OPAa30BAHHBIX YTJIEPOIOM, U €0
COCIMHEHUN.

Kpemunii. Haxoxaenue B Tpupoae, CrIocoObl MOnMydeHus, (QU3NUECKHe U
xumudeckue cporictBa. Oxcup kpeMHuA(IV), xpeMHueBass KHCIOTa, CHIJIMKATHI.
IIprumenenne KpeMHus 1 ero coennHeHui. CTeKs0, ero nNoJly4eHue, BUIbl CTEKIIA.
[Tomoxenne wmetamioB B llepuoguueckod cucTeMe€ XHMHUYECKHUX JIIEMEHTOB.
OCOOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX O0OJOYEK aToMOB MeTaiioB. OOmue
¢uznyeckre cpoiicTBa MeTauioB. [IpuMeHeHHMe MeTauioB B OBITY UM TEXHHKE.
CnuiaBbl METaJIOB.

DNEKTPOXUMHUUYECKUN Psii HanpsbKeHU meTtaiioB. OOmiue crnocoObl MOTy4YeHHs
METAJUIOB:  TUJIPOMETAJUTYPIrusl,  MOUPOMETALTYPIUsl,  AIEKTPOMETAIIYPrusl.
[Tonsitue o koppo3uu MeTauioB. CriocoObl 3alUTHI OT KOPPO3HUHU.

O6mast xapaktepuctuka wMeTawioB [A-rpynmel Ileprogudeckoit  cucTembl
XUMUYECKUX OJJIEMEHTOB. Hatpuii wu xanumit: mnomydeHue, ¢GU3HYECKUE U
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEUHEHHUI.

Obmas xapakrepuctuka MeTtamwioB [IA-rpynmer  [lepuogudeckoir  cUCTEMBbI
XUMUYECKUX OJJEMEHTOB. MarHuii W Kaiblui: mnonydyeHue, (GU3UYECKHE U
XUMHUYECKUE CBOMCTBa, MPUMEHEHUE MPOCTHIX BEIIECTB U HUX COCAUHEHUHU.
JXKécTkocTh BOIBI U CITOCOOBI €€ yCTpaHEHUS!.



ANOMUHMI: TIONy4YeHue, (PU3NYecKue M XUMUYECKHUE CBOICTBA, MPUMEHEHHUE
MPOCTOTO BEIIEeCTBA M €ro coeAuHeHui. AmdoTepHbIe CBOWCTBA OKCHAA U
TUAPOKCHUA ATIOMUHHUS, TUAPOKCOKOMITIIEKCHI aTFOMUHHS.

OOmass  xapakrepucTuka  MeTawioB  nobouyHbix  nmoarpynn  (b-rpymm)
[Tepronnyeckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

@u3NYeCKNe U XUMHUYECKHME CBOWCTBA XpoMa M €ro coeanHeHuil. Okcuasl U
ruapokcuansl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarel U auxpomaThl, HX
OKHUCJIUTEIbHBIE CBOMCTBA. [loyueHne u mpuMeHEHUE XpoMma.

Pusnyeckue U XMMUYECKHE CBOWCTBA MapraHla ¥ ero coequHeHu. Baxxuenmue
coenunenus wMapranna(ll), wmapranua(IV), wmapranna(VI) u  mapranma(VID).
IlepmaHranar kaynus, €ero OKMCIUTEIbHbBIE CBOMCTBA.

duznyeckue M XUMHUYECKHE CBOMCTBA JKejie3a M ero coeamHeHuil. OKCHUIBI,
ruapokcuasl u conu xkeneza(ll) u xxeneza(lll). [lonyuenne u npuMeHeHUE xKeye3a
U €r0 CILUIaBOB.

Ou3nyeckue M XHUMUYECKHME CBOWCTBA Menu u €€ coenuHeHuil. [lomyuenune wu
MIPUMEHECHUE MEJIN U €€ COCTUHEHU.

[{uHK: nonyyeHue, GU3NUECKUe U XUMUYECKUe CBOMCTBA. AM(pOTEpHbIE CBOICTBA
OKCHJA U THAPOKCUA LIUHKA, TUIAPOKCOKOMIUICKCHI IUHKA. [[puMeHeHne nuHKa u
e€ro COeIMHEHUM.

DKCIIEPUMEHTAIbHBIE METOJIbl U3YUYEHHS BELIECTB M UX MPEBPAILCHUN: U3YyUYCHUE
o0pa3loB HEMETaJIOB, ropeHue cepsl, (ocdopa, xeneza, MarHusi B KUCIOPOJIE,
U3YUYEHHUE KOJUIeKIMH «MeTamibl U CIUIaBbD), B3aUMOJCHCTBHUE WIEIOYHBIX U
MICIOYHO3EMENIbHBIX ~ METAJUIOB ¢ BOAOW  (BO3MOXKHO  HMCIIOJIb30BAaHUE
BHJIECOMATEPHUAIIOB), B3aUMOJIECHCTBUE LIMHKA U Kejle3a C pacTBOPAMHU KHUCIOT H
1IEJI0YEHN, KAYECTBCHHBIE PEAKIIMM HA HEOPTaHUYECKUE AHUOHBI, KATHOH BOJIOPOAA
W KaTHOHBbl METAJUIOB, B3aWUMOJCHCTBUE THAPOKCUIOB AJIIOMUHHUS WU IUHKA C
pacTBOpaMH KHUCJIOT U WIIEJIOYEH, PEIICHUE SKCIIEPUMEHTAIBHBIX 33Ja4 0 TeMaM
«l"anorens», «Cepa u €€ coeauHeHUs», «A30T U (ochop U UX COECTUHEHUD,
«MeTamibl TJIaBHBIX MOATPYIID, «MeTamibl MOOOYHBIX TOATPYTII.

XUMHS U KU3Hb.

Ponb xumum B oOecniedeHUuH yCTOMYMBOIO pa3BUTHs yenoBeuecTBa. [lonstue o
Hay4YHBbIX METOJIaX MO3HAHUSA U METOJIOJOTMU HAYYHOTro HccliienoBanus. HayuHbie
NPUHIIUIBI OPraHU3AIMH XUMUYECKOTO MPOU3BOACTBA. [IpOMBIIITIEHHBIE CTTIOCOObBI
MOJIyYeHHsI BaXKHEHIIMX BelIECTB (HAa MpHUMepe MPOU3BOACTBA aMMHUaKa, CEPHOM
KUCTIOTHI, MeTaHoua). [IpombIlIeHHbIE CIOCOOBI MOTYUYEHUsI METAJIJIOB U CILJIABOB.
XHUMHUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPellbl U €ro MociaeacTsusd. Ponbs xumun
B 00CCIICUCHUH dHEPreTHYECKON 0€30IacHOCTH.

XuMus 1 310pOBbE yenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna nenosib30Banus
JIEKapCTBEHHBIX ITpenapaToB. POk XUMuM B pa3BUTUH MEIULIVHBI.

XuMusi THUIIKA: OCHOBHbIE KOMIIOHEHTHI, MHUINEBbIE A00aBku. Ponb xumuu B
oOecreyeHuy NUIIEeBOi 0€30MMacHOCTH.



Kocmernueckue u mapdromepHsle cpeictBa. bertoBas xumwus. I[lpasuna
0€30MacHOr0 MCMOJIb30BAaHUS MIPErapaToB OBITOBOM XWMHUU B IOBCEIHEBHOMN
KU3HU.

XuMHSIT B CTPOUTEIBCTBE: BAaKHEWILIME CTPOMTENbHBIE MaTepHasibl (LIEMEHT,
0eToH).

XuUMHSL B CEIbCKOM X03siicTBe. OpraHn4ecKrue U MUHEpalbHbIe YAOOPEHHUS.
CoBpeMeHHbIE KOHCTPYKLIHOHHBIE MAaTepualbl, KpAacKH, CTEKJIO, KEepaMHKa.
Marepuanel a1 3JeKTpOHUKU. HaHOTEXHONIOTMN.

Pacuérurle 3amaun.

PacuéTtel: Macchl BemiecTBa WM 00bEMa Tra3oB [0 W3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WM O0OBbEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIUH BEILECTB,
Maccel (00bEMa, KOJIMYEeCTBa BEIIECTBAa) MPOAYKTOB pEakLWH, €CIU OAHO U3
BEUIECTB HMMEET MpHUMecH, Macchl (00BbEMa, KOJMYECTBA BEIECTBA) MPOAYKTa
peaKkIuy, €CIM OJHO M3 BEIIECTB JAHO B BHUJAE pACTBOPA C ONPEACIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BENIECTBA, MACCOBOM JOJA H MOJAPHOU
KOHIICHTPAllMM BEIIECTBA B pacTBOpE, JOJIM BBIXOJAA IPOAYKTa PEAKIHH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanust MexXnpeIMETHBIX CBA3€H MpU U3y4eHUH OOIed W HEeOpraHMYeCKOu
xumMud B 11 KJjacce OCYIIECTBISETCS 4epe3 UCIOIb30BaHUE Kak OOIIUX
€CTECTBEHHO-HAYUYHbIX IIOHATHUM, TaK W TOHATUW, MPUHATBIX B OTAEJIBHBIX
IpeAMETAX €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1ue ecTecTBEHHO-HAay4yHblE IOHATHSA: SIBJICHHME, HAay4dHbIH (akT, TUIoTesa,
Teopusi, 3aKOH, aHallU3, CUHTE3, KilaccU(UKAIMs, MEPUOIUIHOCTh, HAOIIOACHHE,
MU3MEPEHUE, DKCIIEPUMEHT, MOJEINb, MOIECIUPOBAHHUE.

®u3uka: MaTepusi, MUKPOMHUP, MAKPOMUD, ATOM, DJIEKTPOH, IIPOTOH, HEUTPOH, HOH,
M30TOIBI, PAaJNOAKTUBHOCTb, MOJIEKYJA, JHEPreTUYECKUM YPOBEHB, BEILECTBO,
TeNno, O0OBEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHbIM Tra3, (QPU3NYECKUE
BEJINYMHBI, €JUHULIBI U3MEPEHUS, CKOPOCTb, JHEPIUs, Macca.

buonorus: kieTka, opraHusM, 3KOCHUCTeMa, Ouocdepa, mMeTabonIM3M, MaKpo- U
MUKPORJIEMEHTBI, OCJKH, XUPbI, YIIEBObl, HYKIIEMHOBBIE KHCIIOThI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U OTOK YHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpPHbIE MOPOJBI, IMOJIE3HBIE HCKOIMAEMbIE, TOIUIUBO,
pECYpPCBHI.

TexHonorus: XUMHUUYECKAsi MPOMBILUIEHHOCTh, METALUIYPIrusi, CTPOUTEIIbHbBIC
MaTEepUAIIbI, CEIbCKOXO3IMCTBEHHOE IIPOU3BOJICTBO, MHUILEBAs IIPOMBIIIIEHHOCTb,
bapmaneBTHUECKas IIPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO KOCMETHYECKUX
IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpUANIOB, JJIEKTPOHHAS
IIPOMBIIIJIEHHOCTb, HAHOTEXHOJIOTHH.



IVNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XMMHUN
HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATbBI

B cooTBercTBHM C CHCTEMHO-JEATECILHOCTHBIM TIOJXOJOM B  CTPYKType
JMYHOCTHBIX PE3yJbTaTOB OCBOSHUS TpeaMeTa «XHMHsS» Ha YPOBHE CPEIHEro
o0mero oOpa3oBaHMsI BBIIEICHBI CJICAYIONIME COCTABJISIONINE: OCO3HAaHWE
OOyYarONIMMUCS POCCHUHCKOM TpakIaHCKOW HMJAEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOOIPEIEIICHUIO; HATMYNE MOTHBAIIUU K
OoOy4eHHIO; TOTOBHOCTh U CIHOCOOHOCTh OOYYalOIIMXCA PYKOBOJCTBOBATHCS
NPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOpPMaMHU T[IOBEJICHUS;, HaJIW4YWe
MIPaBOCO3HAHUS, YKOJIOTHIECKON KyIbTYPhI; CHOCOOHOCTH CTABUTH 1€ U CTPOUTH
KU3HCHHBIC TUTAHBI.

JImdHOCTHBIE ~ pe3yJibTaThl  OCBOCHHUS  TpenMera  «XUMHUS»  OTPaXKaroT
c(OpPMHPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TIPAKTUYECKON ACSITEIBHOCTH
oOyuJarouxcs B MPoIecce peaan3anuu 00pa3oBaTeIbHON JeSITENbHOCTH.
JIMdHOCTHBIE  pe3ybTaThl  OCBOCHHUS  TpenMera  «XUMHS»  OTpPakaroT
c(OPMHPOBAHHOCTh OTBITA ITO3HABATCIIBHOW W TPAKTHYCCKON JACSATEIBHOCTH
oOydarommxcs B TMPOIECCEe peann3alii 00pa30BaTeIbHON JEATEIHHOCTH, B TOM
YHCJIE€ B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS

OCO3HAHHUS OOYYalOIMMHUCA CBOMX KOHCTHUTYIIMOHHBIX TpaB W OO0S3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOIOPSIIKY;

MPEICTABICHUS O COLMATBHBIX HOPMAaX M MPaBUIIaX MEKIUYHOCTHBIX OTHOIIIEHUN
B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH NEATCIHHOCTH TPU CO3JAHUU YUEOHBIX
MPOCKTOB, pEIICHHH YyYeOHBIX U TO3HABaTEIbHBIX 3a7a4, BBHITOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh M MMPUHUMATh MOTHBBI, HAMEPECHHUS, JIOTUKY ¥ apTyMEHTHI
JPYTHUX MPU aHAIHM3E PA3TMYHBIX BUIOB YICOHON JACATEIHPHOCTH;

2) IaTPUOTHUYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOIO ~ OTHONIIEHHS K HMCTOPUYECKOMY M  HAy4YHOMY  HAcCJEIUIO
OTE€YECTBEHHON XUMUMU;

YBaXEHUS K TIPOIECCYy TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOTO
MPWIOKEHUSI XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHBIE HAYKU €CTh pe3yJbTar
JUINTENTGHBIX ~ HAOMIOJCHUHN, KPOMOTIMBBIX  OKCIIEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSTHHOT'O TPY/1a YYE€HBIX U MPAKTHKOB,;

WHTEpeCca W TO3HABATEIHHBIX MOTHUBOB B IOJIYYCHUH U TOCICAYIOMIEM aHAJIH3E
nH(}OPMAITUH O TTEPEAOBBIX JOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOU XUMUU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMSI:

HPaBCTBEHHOT'O CO3HAHMSI, STHYECKOTO MTOBEICHUS;



CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBSI3aHHBIE C XUMHUYECKUMU SIBICHUSMU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS], OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHBATHh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBAPHILEH C MTO3ULIUAN
HPAaBCTBEHHBIX W TMPABOBBIX HOPM M C YYETOM OCO3HAHMS TMOCIEICTBUN
MOCTYIIKOB;

4) popmMupoBaHKs KyJbTYPHI 310POBbS:

NOHUMAaHUS IEHHOCTEH 310pOBOIro U O6e30macHoro odpasa *KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3UYECKOMY U TICUXMUECKOMY
310POBBIO;

cOONIO/IeHNs TpaBWJl OE30MacCHOr0 OOpaileHus C BeHECTBaMU B  OBITY,
ITIOBCEHEBHOM KU3HHU, B TPYIOBOH AEATEIBHOCTH;

MOHUMAHUS [IEHHOCTU MPABUJI WHIUBUIYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOTO
MOBEACHHUS B CUTYalUAX, YTPOKAIOIINX 3JOPOBBIO U KU3HHU JIFOJEH;

OCO3HAHUSI TIOCJIEACTBUM U HEOPUATUS BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
AJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKAaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-UCCIIEeI0BATEIbCKON
JESTENbHOCTH, OOILECTBEHHO IMOJE€3HOM, TBOPYECKOM W  JPYruxX BHUAAX
NEATENbHOCTH;

YCTAHOBKM Ha aKTMBHOE Y4YacTHE B PEUICHUWU MPAKTUYECKUX 3a]ay COLUAJIbHOU
HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpPECa K MPAKTUYECKOMY U3YUEHHIO MPOQPECCUil Pa3IMYHOIO PO/ia, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHUS NMPEIMETHBIX 3HAHUU 110 XUMUU;

YBKEHUS K TPYAY, JIOJIAM TPyJa U Pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBHUIYATHHOW TPACKTOPUH OOpa30BaHUSA,
Oyayuieit mpodeccun U peanu3anii COOCTBEHHBIX KU3HEHHBIX IIAHOB C yU4ETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHHU, UHTEPECOB M MOTPeOHOCTEU
00I11eCTBa;

6) 3K0JI0TUYeCKOTr0 BOCIIUTAHMSA:

HKOJIOTHYECKH LEJECOO0pPa3HOTO OTHOILIEHUS K TPHUPOAE KaK HCTOYHUKY
CYILIECTBOBaHMS )KU3HHU Ha 3€MIIE;

NOHUMaHUsl TJI00aJbHOTO  XapakTepa HSKOJIOTMYECKUX MpoOJieM,  BIHSHHUS
AKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOAHON M COLIMAIBHOM CPEJIbL;
OCO3HAHMSI HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTIDKEHUNW XUMUU JJIS pPElIeHUs
BOIIPOCOB PALMOHAIBHOTO MMPUPOIOIIOIB30BaAHMUS;

AKTUBHOT'O HENPUATHS JEHUCTBUM, NMPUHOCIIIUX BpEIl OKPYKAKOLIECH MPUPOIHOU
cpene, YMEHHs MPOTHO3UPOBATH HEOJATOMPHUATHBIE DKOJIOTHUYECKHUE TOCICACTBUS
MPEINPUHUMAEMBIX AEUCTBUN U NPEAOTBPAIIATh UX;

HAJIMYKSL PA3BUTOIO SKOJOTUYECKOTO MBIIUICHUS, 3KOJIOTMYECKOM KYJIbTYpHI,
OmbITa NEATEIIbHOCTH JKOJIOTUYECKOU HaINpaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMHU B TMO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIBHOMN



MPaKTUKE, CIIOCOOHOCTH ¥ YMEHUS AaKTUBHO MPOTHUBOCTOSITH HACOJOTHUHU
xemogoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMS:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U
OOLIECTBEHHOM NIPAKTUKH;

MOHMMAaHUS CllelM(PUKN XUMUU KaK HayKH, OCO3HaHUA €€ posi B (hOPMUPOBAHUU
pallMOHAJILHOTO HAYYHOTO MBINIJIEHUSI, CO3/IaHUM LIEIOCTHOTO MPEACTaBIeHUsS 00
OKpYXXKalollleM MHpPE KaK O €IUHCTBE IMPUPOJAbl W 4YeJIOBEKa, B IIO3HAHUU
NPUPOAHBIX 3aKOHOMEPHOCTEH M pPEIICHHH MPOOJEM COXPAHEHHS MPUPOTHOTO
paBHOBECHS,

yOEeXKIEHHOCTH B 0COO0M 3HAYMMOCTH XMMUU JJII COBPEMEHHOMW IUBHIM3AINU: B
e€ ryMaHUCTHUYECKON HANpaBIEHHOCTH W Ba)XHOW POJIM B CO3/IaHMM HOBOM 0a3bl
MaTepUaNIbHOW KYyJIbTYpPhl, B PEIICHHH TJIOOATBHBIX TPOOIEM yCTOWYHUBOTO
Pa3BUTHS YEIIOBEUECTBA — CHIPbEBOM, SJHEPTETHUECKON, MUIIEBOM U IKOJIOTMUECKOMN
0€30MacHOCTH, B Pa3BUTUN MEIUIIUHBI, 00ECIICUCHUN YCIOBHMA YCIICIITHOTO TPYy/a
Y SKOJIOTUYECKU KOMGPOPTHOM JKU3HU KaXJA0TO YJieHa O0IIECTBA;
€CTEeCTBEHHO-HAYUYHOW TPaMOTHOCTH: MOHUMAHUS CYUIHOCTH METOJIOB IMO3HAHUS,
HCIIOJIB3YEMbBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH UCIOIb30BaTh MOTyYaeMble
3HaHUS JUIsl aHaiu3a W OOBSCHEHUS SBJICHUM OKPYXKAIOUIEro MHpa U
MPOUCXOJSAIINX B HEM U3MEHEHUH, yMEHUS JieJIaTh 000CHOBAHHBIC 3aKTIOUEHUS Ha
OCHOBE HAy4HbIX (AKTOB H MMEIOIIUXCS JIAHHBIX C LEJIbI0 MOJIYYeHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbBHO HCIOJIb30BaTh XUMHUUYECKHE 3HAHUS JJIS PEIICHHUS
po0JIeM B peasIbHBIX KU3HEHHBIX CUTYAIIMSIX;

HMHTEpeca K MO3HAHUIO, UCCIIEI0BATENbCKOM AESTEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 0OpPa30BAHUIO U CAaMOOOPa30BAHUIO,
K AaKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHUW 1O XHUMHH B COOTBETCTBUU C
KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K OCOOEHHOCTAM Tpyda B pa3iudHbiX cdepax mnpodeccuoHanbHON
NESATeIbHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yJIbTaTbl OCBOCHHS MNPOrpaMMbl [0 XUMHUHU HAa YPOBHE
CpeHero oo01ero 0opa3oBaHus BKIIOYAIOT:

3HAYMMBbIE JUISL dbopmupoBaHus MHUPOBO33PEHUS o0yuaromxcs
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIIeHAYYHbIC MOHATHSA, OTPaXKAIOIINE
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHENU(PUKY METOIOB TO3HAHUSA,
HCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, SHEPIHs, SBJICHUE,
Ipolecc, CUCTEMA, HAYYHBIM (paKT, MPUHLUII, TUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TeopHsl, Uccle0BaHue, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);



yHUBEpCcajbHble YydeOHble JeHCTBUS (IIO3HABaTeNIbHbIE, KOMMYHUKATHUBHBIC,
PETYJISTUBHBIE), o0ecrieunBaroIye dbopmupoBanue (GYyHKIIMOHATBHON
IPaMOTHOCTH M COLMATIbHON KOMIETEHIIMU O0yYArOIINXCS;

CHOCOOHOCTh OO0YYaIOIIMXCS MCIOJb30BaTh OCBOEHHBIE MEKIUCUUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M  YHUBEpCajbHble Yy4yeOHbIE JCHCTBUS B
[I03HABATEIbHOU U COLMAIIBHOMN IIPAKTUKE.

MeranpeaMeTHple  pe3yJbTaTbl  OTPAXKAKOT  OBJIAJCHUE  YHUBEPCAJIbHBIMU
y4eOHbIMU  TO3HABaTEJIbHBIMM, KOMMYHUKAaTUBHBIMH UM  PEryJSTUBHBIMU
JICUCTBUSAMU.

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a30Bble JJOru4YecKue aeMcTBUsl:

CaMOCTOSITEIILHO (hOPMYJIMPOBATh M aKTyaIM3UPOBATh IPoOJIeMy, paccMaTpHBaTh
€€ BCECTOPOHHE;

ONPENEIATh ENH AESITEILHOCTH, 3a/1aBasi IapaMeTPhbl U KPUTEPUU UX JOCTHKCHUS,
COOTHOCUTBH PE3yJIbTAThI IESITEIHLHOCTH C TOCTABIECHHBIMU LIEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUMN MPUEMBI JIOTUYECKOT'O MBIILICHUS: BBIJCISATh
XapakTepHble TPU3HAKKM TIOHSATUM M YCTaHABIMBATHL UX  B3aUMOCBSI3b,
HCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSTHS JJII OOBSICHEHUs OTJEIbHBIX (PaKTOB U
SIBIICHU;

BBIOMpATh OCHOBAHUS U KPUTEPUM IS KJIacCH(UKAIIMK BEIIECTB M XUMHYECKUX
peaxkiuu;

YCTaHaBJIUBATh MPUYUHHO-CIIC/ICTBEHHBIC CBSI3U MEXK/Ty U3yUYaeMbIMHU SIBJICHUSIMU;
CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHIYKTUBHBIC, JEAYKTUBHbBIC, 10 aHAJIOTHUM),
BBISIBJIAITH 3aKOHOMEPHOCTH M TMPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX,
(hOopMyTUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThL B TMPOIECCe MO3HAHUSI HCIOJIb3yEMble B XHMHUU CHUMBOJIMYECKHUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOAEIBHBIE IPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XuUMHUYecKas (opmylsia, ypaBHEHHE XUMHUYECKOU
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATENIBHBIX U MPAKTUUECKUX 3ajad,
MIPUMEHSITh Ha3BaHHBIE MOJIEIbHBIC MPEACTABICHUS JIJIsl BBISBJICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a3oBbIe McCIIe0BATEILCKUE 1eHCTBHA:

BJIaJICTh OCHOBAaMHM METOJIOB HAy4yHOI'O IIO3HAHMS BEUIECTB U XUMHUUYECKHUX
pEeaKLHnii;

dbopMyIHpOBaTh 1SN U 3aJa4d HCCIICIOBAHMS, HCIIOJIL30BaTh MOCTABJICHHBIC U
CaMOCTOSITeIbHO  C(OPMYJIMPOBAaHHBIE BOMIPOCHI B KA4eCTBE HHCTPYMEHTA
MMO3HAHUS W OCHOBBI I (POPMHPOBAHMS THIIOTE3bI IO MPOBEPKE IPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

BJIQJICTh  HaBBIKAMHU  CaMOCTOATEIIBHOTO  IUIAHUPOBAHUSL W TPOBEACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIIOJATh 3a XOJ0M
MpoIlecca, CaMOCTOATENIBHO TMPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh



00001IeHHS ¥ BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3yJIbTATOB MCCIIEI0BaHUS,
COCTaBJIITh OOOCHOBAHHBIN OTYET O MPOCIIAHHON PaboTE;

npuoOpeTaTh  ONBIT  YYEHHYECKOM  MCCIIEIOBATEIbCKOM W MIPOEKTHOMU
JESATENbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUS] MPaKTUYECKUX 3a/ad, MPUMEHEHUIO pa3InYHbIX
METO/IOB IMO3HAHMUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3MYHBIX UCTOYHHUKAX MHPOpMaluu (HAy4YHO-TOMYyJIsipHAs
auTepaTypa XMMHUYECKOIO COJIEpXKaHWs, CIPaBOYHBIE IOCOOUS, PECYPCHI
WnTepHera), aHanmu3upoBaTb HWHGPOPMALMIO pa3IUYHbIX BUAOB U (GopM
IIPEJICTaBIICHHUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HEITPOTHUBOPEYUBOCT;

(bopMyIIMpOBaTh 3aIPOCHl U IPUMEHATH PA3NUYHBIE METOBI IIPU MOUMCKE U OTOOpE
uH(poOpMaluy, HEOOXOAUMOM NJIs1 BBINOJHEHUS Y4YeOHBIX 3a/ay OIpene’aEHHOIro
TUIIA;

npuoOpeTaTh  OMNBIT  MCHOJIb30BaHUS  MH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U PA3UYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENLHO BBIOMpPATh ONTHUMAIbHYIO (DOpMy mpeacTaBieHHs MHOOpMauu
(cxemsl, rpaduKy, TUarpaMmbl, TAOJIUILIbI, PUCYHKH U JIPYTHUE);

UCII0JIb30BaTh HAYYHbIN S3bIK B Kau€CTBE CPEJCTBA MpPU pabOTe C XUMHUYECKOM
UHpOpMaALUEl: TPUMEHATh MEXIIPEAMETHbIE ((PU3NYECKHE U MaTeMaTHYECKHE)
3HAaKHU U CUMBOJIBI, (POpMyJIbl, aOOpeBUATYPbl, HOMEHKJIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIHNYCCKUC CPCACTBA HATI'TIATHOCTH.

KOMMyHI/IKaTI/IBHBIe YHuUBEpPCaJIbHLIC y‘leﬁHbIe I[eﬁCTBHﬂ:

3aJ1aBaTh BOIMPOCHI [0 CYLIECTBY 00CYK/1aeMOM TEMbI B XOJ€ TUAJIOTa U/Un
JTUCKYCCHUH, BBICKA3bIBATh UJIEU, (DOPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJIBHO BBINIOJIHEHUS MTPEIIOKEHHON 3aa4H;

BBICTYIIaTh C TPE3CHTAIMCH pPE3yJIbTaTOB IO3HABATCIBHOW JCSITEIBHOCTH,
MOJYYCHHBIX CAMOCTOSTEIILHO UJIM COBMECTHO CO CBEPCTHUKAMHU MPH BBHITIOJTHCHUN
XUMHYECKOTO JKCTIEPUMEHTA, MPAKTUIECKOH pabOThI MO MCCIICIOBAHUIO CBOWCTB
W3y4aeMbIX BEIICCTB, PeATU3allii YIYCOHOTO MPOCKTa, U POPMYITUPOBATH BHIBOJIBI
0 pe3yjbTaTaM TPOBEACHHBIX HCCIICOBAHHNA TMYTEM COTJIACOBAHHS TO3HIMHA B
X0J1e 00CyXICHHS 1 OOMEHa MHCHUSMH.

PeryJISITI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble IlCﬁCTBHSI:



CaMOCTOATEJIBHO IUIAHUPOBAaTh M OCYLIECTBIISITH CBOK  I[TO3HABATEJIBHYIO
NESATENbHOCTh, ONpenensiss €€ Lead M 3aJadyd, KOHTPOJMPOBaTh M IO Mepe
HEOOXOJUMOCTH KOPPEKTHPOBATh IMpeajaraeMblii aJropuT™M ACHCTBHM mpu
BBIIIOJIHEHUH YYEOHBIX M HCCIEAOBATENIbCKUX 3aJad, BbIOMpaTh HauOoliee
3¢ (PeKTUBHBIN €rMoco0 MX pelmeHuss ¢ Y4ETOM IMOJyYEHUS HOBBIX 3HAHHHA O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYIICCTBJIATh CAMOKOHTPOJIb JEATEIBHOCTH Ha OCHOBE CcaMoaHalIW3a W
CaMOOIICHKH.

NPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHBIE pe3yJbTaThl OCBOSHUSI NPOrpaMMBl IO XUMHUHU Ha YIriIyOJa€HHOM
YPOBHE Ha YpPOBHE CpeIHEro oOIero oOpa3oBaHUs BKIIOYAOT CHelU(pUUISCKHe
JUISL yaeOHOTO MmpeaMeTa « XUMUs» HaydHbIC 3HAHHS, YMEHUS U CIIOCOOBI ICHCTBUN
110 OCBOCHHIO, HHTEPIIPETAIIMK W IPEOoOpa30BaHUIO 3HAHHMM, BUIBI JACATCILHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHHWS W NMPUMEHEHWIO 3HAHWWA B PA3IUYHBIX yUeOHBIX
CUTYaIMsIX, a TAKXKE B PeaJbHBIX KU3HCHHBIX CUTYaIUsAX, CBA3aHHBIX ¢ XUMHUEH. B
mporpaMme IO XHMHH TPEIMETHBIE pPE3yJbTaThl MPEACTABICHBI 10 TOJaM
H3YUYCHUS.

10 KITACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUA Kypca « OpraHudyecKkas XuMHUsh» OTPa)karoT:
c(hOpMHUPOBAHHOCTH MPEACTABICHHUI: O MECTE U 3HAYCHUU OPTraHUYECKON XUMUU B
CUCTEME E€CTECTBEHHBIX HAyK U €€ poJid B 00ECICUCHUU YCTOWYUBOTO PA3BUTHS
YeJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHIYECKOM, SJHEPTeTHUECKON U MUIIEBON
0e30macHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAaHUM HOBBIX MaTE€pPUAIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECIICUCHUM PAlMOHAIIBHOTO MPUPOAONOIb30BAHUS, B
(GbOpMHpPOBAaHUM MHPOBO33PECHHUS W OOMIeH KyJbTyphl YEJIOBEKa, a TaKXKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOJIHOU
cpene;

BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HaHUM, KOTOpas BKJIFOYAET:
OCHOBOIIOJIArarolIMe MOHATUS — XUMUYECKHUM SJIEMEHT, aTOM, SIAPO M SJIEKTPOHHAs
obojouka aroma, s-, p-, d-aToMHBIE OpOWTaNM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUSL aToMa, TUOpUAM3alMs AaTOMHBIX OpOuTaneil, HWOH, MOJIeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBbHOCTh, CTEIIEHb OKUCJICHUSI, XUMHYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BbEM, YIIIEPOIHBIN CKEIET, GyHKIIMOHATbHAS
rpynmna, pagukai, CTpYKTypHbie (opmynbsl (pa3BEpHYTHIE, COKpalEHHbBIC,
CKEJIETHbIE), M30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHas (TeoMeTpHUuYecKas,
ONTUYECKAasl), H30MEpbl, TOMOJIOTUYECKHI psAJ, TOMOJIOTH, YIJIEBOJIOPOIbI,
KUCJIOPOJI- U a30TCOJEPKAIIME OPraHUYECKUE COEAUHECHUSI, MOHOMED, IMOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIUHEHHS; TEOPHUH, 3aKOHBI
(nepuognueckuii 3axkoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MAacChl BEIIECTB, 3aKOH COXPAHEHUS
W TpeBpalleHus OHHEPrud TMpU XUMUUYECKUX pEeakIusax), 3aKOHOMEPHOCTH,



CUMBOJIMYECKUI SI3bIK XMMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIEXKAIIHE B OCHOBE
MNOHUMAaHUSI IPUYMHHOCTU U CUCTEMHOCTH XHUMHUYECKHUX SBJICHHUI; MPEICTABICHUS
0 MEXaHU3MaxX XHMHYECKHX PpPEAKUUH, TEPMOJAMHAMUYECKUX W KHHETUYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BJIMSHUM aTOMOB M IPYIII aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MEpHbI 3 dekTsl, opueHTanTsl 1 u Il pona);
(aKTOJOTMYECKHUE CBEACHHUS O CBOMCTBaX, COCTaBe, MOJIYYEHUU U 0O€30MacCHOM
MCIIOJIb30BAaHUU BAXKHEMILIMX OPraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
JESATENbHOCTH  4YEJOBEeKa, OOUMX  HAay4YHbIX  OPUHIMUIAX  XUMHUYECKOIO
IPOM3BOJICTBA (HA MpUMEPE MPOU3BOJICTBA METAHOJIA, NTepepabOTKU HePTH);
c(OPMHUPOBAHHOCTh YMEHMI: BBISABIATh XapaKTepHbIE TMPU3HAKU TOHSTHUH,
YCTaHaBJIMBAaTh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHSITHUS NPHU
ONMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPIraHMYECKUX COCAUHEHUMN;
c(hOpMHPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JJII COCTaBJIEHHWS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPTraHHUECKUX
BEILECTB;

COCTaBJIITh YPAaBHEHMS] XMMHYECKUX pEaKIUH W pacKpbhlBaTh HUX CYIIHOCTb:
OKHUCJIUTENIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKUUMH  MOCPEJICTBOM  COCTaBJICHUS
ANIEKTPOHHOIO OalaHca dTUX peaklui, peakiuil HOHHOro OOMeHa MyTEéM
COCTAaBJICHUSI X MOJIHBIX U COKPAIEHHBIX HOHHBIX YPABHEHMUIA;

U3rOTaBIIMBaTh MOJEIU MOJIEKYJ OPTaHMYECKHX BEUIECTB I WILTFOCTPALMU HX
XUMHYECKOT0 U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHHI: YyCTaHABIMBATh MPUHAJICKHOCTh HW3YYCHHBIX
OpraHMYECKUX BEUIECTB II0 HMX COCTaBy M CTPOEHUIO K OINPEACIEHHOMY
KJIacCy/Tpylnmne COeIWHEHUM, JaBaTb UM Ha3BaHMA IO CHCTEMaTHYEeCKOU
HoMeHknatype (IUPAC) u npuBOIUTH TPUBHAIbHBIE HAa3BAHUS MJIA OTACIIbHBIX
MIPEACTABUTENIC OPraHUYECKUX BEIIECTB (ITWIEH, allETHIICH, TOJYOJI, TIUIEPHH,
ATUJICHTJIMKONb, (PeHoJ, QopManbAerul, areTalbIeruja, aneToH, MypaBbUHas
KHCJIOTa, YKCYCHasl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAsA, NMAaJIbMUTUHOBAs KUCIIOTHI,
INIMLWH, alaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, TUBUHUI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUe);

c(hOpMHPOBAHHOCTh YMEHHUSI ONPENIETATh BUJ XUMUYECKON CBSI3M B OPraHUYECKUX
COEIMHEHUSX (KOBaJEHTHAsl U MOHHAS CBSI3b, G- U M-CBS3b, BOJOPOAHAS CBS3b);
cOPMHUPOBAHHOCTh yMEHUS MPUMEHSATh TMOJIOKEHUS TEOPUH  CTPOCHUS
opranndeckux BemectB A. M. bytieposa ais 00bICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (U3HUECKUE U
XUMUYECKUE CBOWCTBA THUIMYHBIX MPEICTABUTENIEH pa3IMYHBIX  KJIACCOB
OpraHMYECKUX BEIIECTB: AJTKAHOB, IIUKJIOAIKAHOB, AJIKEHOB, aJIKaINEHOB, aJIKUHOB,
apOMAaTUYECKHUX YTIJIEBOAOPOJIOB, CIHUPTOB, aJIbAETHI0B, KETOHOB, KapOOHOBBIX
KHCJIOT, MPOCTBIX U CIOXHBIX 3(HUPOB, KUPOB, HUTPOCOEAMHEHUH M AMHUHOB,
AMUHOKHUCJIOT, O€NKOB, YIJIEBOJOB (MOHO-, JHM- M  TOJIACAXapHoB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HUMHU  YpPaBHEHUSIMHU



COOTBETCTBYIOIIUX XHMHUYECKHUX PEaKIUid C WCHOJIb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHUS MOATBEPKIaTh Ha KOHKPETHBIX NMPHUMEpPAxX XapakTep
3aBUCUMOCTH PEAaKIMOHHOW CIOCOOHOCTHM OpPraHWYECKUX COEIWHEHHHA OT
KPaTHOCTU U THUIA KOBAJICHTHOM CBS3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPy aTOMOB B MOJIEKYJIaX;

cOpPMHPOBAHHOCTh YMEHHSI XapaKTepU30BaThb HCTOUYHHMKH YTJIEBOJOPOIHOTO
Colpbsd  (He(Th, NPUPOAHBIA Tra3, Yyrojib), CHOCOObI €ro mnepepadoTKu MU
NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

cOpPMHUPOBAHHOCTh BIAJCHUS CHUCTEMOM 3HAHUW O ECTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHUS — HaOJII0JICHUH, U3MEPEHUHU, MOJICIUPOBAHUU, IKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSATh 9TH 3HAHUS,

c(hOpMHPOBAHHOCTh YMEHHsI TMPUMEHATh OCHOBHBIC OTEPAIMH MBICIUTEILHON
AESITeNIbHOCTU — aHajM3 U CHUHTE3, CpaBHEHHUE, 00OOIIEHHE, CHCTEMaTH3alHIO,
BBISIBJICHUE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€H — U U3YUYCHUS] CBOMCTB BEIIECTB U
XUMHYECKUX PEaKIIUK;

c(OpPMHPOBAHHOCTh YMEHHH: BBISBISATH B3aUMOCBSI3h XHMHUYCCKHX 3HAHUH C
MOHATUSAMU W TIPEJICTABIICHUSAMH JPYTHX €CTECTBEHHO-HAYYHBIX IPEIMETOB IS
0ojiee OCO3HAaHHOTO NOHUMAaHUSl CYIIHOCTH MATEepUaIbHOTO E€JUHCTBA MHpA,
UCII0JIb30BaTh CUCTEMHBIC 3HAHUS IO OPraHMYECKON XUMHH JUIsl OOBSICHEHUS U
POTHO3UPOBAHMS SIBJICHUHN, UMEIOLTUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
c(OpMHPOBAHHOCTh YMEHHI: MPOBOJUTH PACUETHI MO0 XUMUYECKUM (popmyliaMm u
YPaBHEHUSIM XHMHUYECKHX PEAKIM C HCIOJb30BaHUEM (U3MUECKUX BEIHYUH
(Macca, 00bEM ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPHU3YIOIIUX BELIECTBA C
KOJJMYECTBEHHOW CTOPOHBI: PAcCU€Thl MO HAXOXKICHHIO XHUMHUYECKOH (HOpMYIIbI
BEII[ECTBA TI0 U3BECTHBIM MACCOBBIM JOJIIM XHUMHYECKUX AJIEMEHTOB, TIPOIyKTaM
CTOpaHus, TUIOTHOCTU T'a3000pa3HbIX BEIECTB;

c(OpMHPOBAHHOCTh YMEHHUW: NPOrHO3UPOBATH, AHAIM3UPOBATH U OLEHUBATH C
MO3UIIMK  DKOJIOTMYECKOM  O€30MacHOCTM  MOCHENCTBUSL ~ OBITOBOM U
MPOU3BOJICTBEHHON JEATENLHOCTU YeJIOBEeKa, CBA3aHHOW C MepepabOTKOM
BEIIIECTB, MCIOIb30BATh MOJYYCHHBIC 3HAHUS IS TIPUHSITHS TPAMOTHBIX peIIeHUN
po0JIEM B CUTYaIIUsX, CBSI3aHHBIX C XUMHCH;

chOpPMHPOBAHHOCTh YMEHHI: CamMOCTOATEIbHO IUIAHUPOBaTh M MPOBOAUTH
XUMUYECKUN HSKCHEpUMEHT (TOJy4eHHEe W M3yYeHHE CBOMCTB OpPraHMYeCKHX
BEIIECTB, KAYECTBEHHBIC PEAKIMK YTIEBOJAOPOJOB PA3JIMYHBIX KJIACCOB U
KHCIIOPOJICO/IEPKAIUX OPraHMYECKUX BEIIECTB, PEIICHUE AKCIIEPUMEHTATBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIIOJCHHEM MPaBUI
O6e3omacHoro oOpareHusi ¢ BEMIeCTBAMHU M JIA0OPATOPHBIM O0OPYIOBaHHUEM,
dbopMynupoBaTh 1EIb HWCCIEIOBaHUS, TNPEACTABIATh B pPA3IUYHONU Qopme
pe3yNbTaThl IKCIIEPUMEHTA, aHAIM3UPOBATh U OLIEHUBATh UX IOCTOBEPHOCTH;
c(OpMHPOBAHHOCTh YMEHUIA:



coOMI0/IaTh TpaBWjIa JKOJOTHYECKH I€J€CO00pa3HOr0 TOBEACHUS B OBITY U
TPYAOBOU JIEATEIBHOCTH B LEJSAX COXPAHEHUS CBOErO 30POBbS, OKPYNKAIOIIEH
MIPUPOJHOM CPEIbl U JOCTUKEHUA €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABaThb OMNACHOCTh TOKCHYECKOrO JIEMCTBUSL HA IKHUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, NOHMMAs cMbICI nokaszarens [1/1K;
aHAJTU3UPOBATh II€J€COO00PA3HOCTh MPUMEHEHUS] OPraHUYECKHX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3pEHUSI COOTHOIIECHHUS PUCK-TI0JIb3a;
c(hOpMUPOBAHHOCTh ~ YMEHHUM:  OCYIIECTBIATH  II€JICHAMPABICHHBIM  MOUCK
XUMHUYECKON MH(GOpMAIIMK B PA3TUYHBIX UCTOUYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEpATypa, CpeicTBa MaccoBoi nHpopmaiuu, MHTEepHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUYECKYI0 MH(]OpMaIuio, nepepadbarpiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBHUU C ITOCTABIICHHOM yUeOHOM 3a/1aueH.

11 KJIACC

[IpenmeTrHble pe3ynbTaThl OCBOEHUs Kypca «OOmas ¥ HEOpraHUYecKas: XUMUSH
OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O MAaTEpUAIIbBHOM €IUHCTBE MU,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBJICHUM MOPUPOJBI, O MECTE€ W 3HAYCHHU
XUMHU B CUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00E€CIEYEHUU YCTONYMBOIO
pPa3BUTHS, B pEHICHUU MTPOOJEeM HKOJOTHUYECKOH, PHEPreTUYECKON M MHUILIEBOU
0€301MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MaTEpPHAJIOB, HOBBIX
MCTOYHUKOB SHEPTUU, B OOECIEUYECHHH PAI[MOHAILHOIO MPUPOJIOIOJIb30BAHUS, B
(GbOopMHpPOBaHUM MHUPOBO33PEHHUS W OOIIEW KyJIbTyphl YEJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370pPOBBIO M TPHUPOIHOMN

cpene;
BJIaJICHUE CUCTEMOU XUMHUYECKUX 3HaHUMH, KOTOpas BKJIIOYAET:
OCHOBOITOJIararolIne TMOHSATHS — XUMHYECKUW JJIEMEHT, aToM, SApO aToma,

M30TOIIbI, 3JIEKTPOHHAsI 000JI0UKa aToMa, S-, p-, d-aTOMHBIE OpPOUTAN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHHMSI aTOMa, TUOpUIM3alMs aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIA, BAJIEHTHOCTb, JJEKTPOOTPHULATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJIGHTHAs, MOHHAs, MeETaJUInYecKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl pEIIETKA, XHUMHUYECKAs peakUus, pacTBOP, JJIEKTPOJIUTHI,
HEAJNEKTPOJIUTBL, DJIEKTPOJIUTUYECKAs JUCCOLMALMS, CTENEHb JUCCOLMALNU,
BOJIOPOJIHBIN TOKa3aTeilb, OKHUCIHUTENb, BOCCTAHOBUTENb, TEIJIOBOM 3ddexT
XUMHYECKON peaKkuu, CKOPOCTh XUMHUECKON pEaKIIUK, XUMUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (TEOPHS SJIEKTPOIUTHUECKON AMCCOLMALMM, MEPUOANYECKUN
3akoH /[.11. MenneneeBa, 3aK0OH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAHECHUS U
IIPEBPAILECHHS] SHEPTUH NIPU XUMHUYECKUX PEAKLMSIX, 3aKOH IOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK
XUMHH, MHPOBO33PEHYECKHE 3HAHWs, JIEKallMe B OCHOBE IIOHWMAaHUs
INPUYMHHOCTHA M CUCTEMHOCTH  XUMHUYECKHUX  SIBJICHUH;  COBPEMEHHbBIE
IIPEACTABICHUS] O CTPOCHHWM BELIECTBA HA aTOMHOM, HOHHO-MOJIEKYJIIDHOM H
HAaIMOJIEKYJSIPHOM YPOBHSX; IPEICTABICHUS O MEXaHU3MaX XHUMHUYECKHUX
peakuuii, TEPMOAMHAMUYECKUX W  KUHETHYECKUX 3aKOHOMEPHOCTSIX  HX



IIPOTEKAHMs, O XMMHUYECKOM DPaBHOBECHHM, PACTBOPAX M IUCIIEPCHBIX CUCTEMAX;
(bakToIOrHYECKUEe CBEJCHHUS O CBOMCTBaX, COCTaBE, MOJYYEHUU U OE€30MacHOM
MCITOJIb30BAaHUU BAXKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NESATENbHOCTH  YEJNOBEKa, OOUMX  HAy4YHBIX  OPHUHIUIAX  XUMHUYECKOIO
ITPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHMI: BBISABIATh XApPAKTEpHbIE TMPU3HAKU MOHSATHUH,
YCTaHABJIMBATh WX B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOLIME IMOHATHS MPU
ONMCAaHWH HEOPTraHUYECKUX BEIIECTB U UX MIPEBPALLCHUI;

chOpPMHPOBAHHOCTh YMEHMSI HCIMOJIb30BATh XUMHUYECKYID CUMBOJIHMKY  JUIS
coctaBieHuss (OpPMYJT BEIIECTB M  ypPaBHEHUM  XHUMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHS OIPEAEATh BAJEHTHOCTh M CTENEHb OKHCIEHUS
XUMUYECKUX DJIEMEHTOB B COCAUHEHHUSIX, BUJ XUMHUUYECKON CBSI3U (KOBaJEHTHAas,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOM  pEemETKA
KOHKPETHOTO BEIIECTBA;

c(OpPMHPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT BUJA
XUMHUYECKON CBS3M M THMNA KPUCTALIMYECKON PEIIETKH, OOMEHHBI M JOHOPHO-
aKLEITOPHBIA MEXaHU3Mbl 00Pa30BAHMS KOBAJIEHTHOU CBSI3U;

c(OpMHPOBAHHOCTh YMEHHUMN: KIACCU(UIIMPOBATH: HEOPTaHMYECKUE BEIIECTBA IO
UX COCTaBY, XUMHUYECKHE PEaKLUU MO PA3NTMYHBIM MPU3HAKAM (YUCITY M COCTaBy
pearupyrommx BeLIECTB, TEIJIOBOMY 3(PQeKTy peakinu, U3MEHEHHIO CTereHen
OKHCJICHHSI JJIEMEHTOB, OOpPaTUMOCTH, YYAaCTHIO KaTajlu3aTopa U JIpyTrue);
CaMOCTOATENILHO BBIOMpATh OCHOBAHUS U KPUTEPUU JJsl  KiacCUUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKHUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICT Iepuoanyeckoro 3zakona JI. .
MenneneeBa U I€MOHCTPUPOBATH €0 CUCTEMATH3UPYIOUIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTHYECKYIO (PYHKIUU;

c(OpPMHPOBAHHOCTh YMEHUI: XapaKT€pU30BaATh 3JIEKTPOHHOE CTPOEHUE aTOMOB U
MOHOB XMMHUYECKHX DJIEMEHTOB IEPBOrO—4eTBEPTOro mnepuoAos llepmogmueckon
cucrembl J[.MI. MeHneneeBa, UCHONb3ysd NOHATHS <«OHEPrETHUYECKUE YPOBHMY,
«HEPreTUYeCcKUe MOJypPOBHW», «S-, p-, d-aTOMHbIE OpOMTANIN», «OCHOBHOE U
BO30YKJIEHHOE PHEPreTHUYECKUE COCTOSHUSL aTOMay; OOBSCHATh 3aKOHOMEPHOCTHU
U3MEHEHUSI CBOMCTB XMMHMUYECKUX JJIEMEHTOB M MX COCIUHEHUW MO NEPUOAaM U
rpynnaM [lepuonnueckoir cucremsl . V1. MenneneeBa, BaJIeHTHbIE BO3MOXKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHS MX AJIEKTPOHHBIX 000JI0YEK;
c(OpMUPOBAHHOCTh YMEHUMN: XapaKTepHU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKUE
CBOMCTBA BEIIECTB PA3JWYHBIX KJIACCOB, IOATBEPKIAATh CYILIECTBOBAHUE
IF€HETUYECKOW CBSI3M MEXKJIy HEOPraHWYECKMMHM BEHIECTBAMU C ITOMOLIBIO
YPaBHEHMHN COOTBETCTBYIOIMX XUMHUECKUX PEAKIINM;

cOPMHPOBAHHOCTh ~ YMEHHUSA  paCKpbIBaTb  CYILIHOCTb: OKHCIIUTEIIBbHO-
BOCCTAHOBUTENBHBIX PEAKIMI MOCPEICTBOM COCTABJICHHS 3JEKTPOHHOIO OanaHca
ATUX peakIui; peakiuii HOHHOrO OOMEHa MyTEM COCTaBJIEHUS WX TMOJHBIX U



COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  peakUud  TUAPOIW3a;  PEaKuuu
KOMITJIEKCO0Opa3oBanHus (Ha MpUMEpe THIPOKCOKOMIUICKCOB ITUHKA U AJTFOMUHUSA );
ChOPMHPOBAHHOCTh  YMEHHUS  OOBSCHATH  3aKOHOMEPHOCTH  TPOTEKAHUS
XUMUYECKUX PEaKIUi C y4€TOM HUX DHEPreTMUYECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTM XHMMHUYECKOW pEaKIUM B 3aBUCUMOCTH OT Pa3IUYHBIX
(hakTOpOB, a TAKXKE XapaKkTep CMEIICHUSI XUMUYECKOTO0 PAaBHOBECHS TOJ] BIUSIHUEM
BHEIIHUX Bo3eicTBull (mpuniui Jle [larensbe);

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XMMUUYECKUE PEaKIINH, JISKAaIUe B
OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHUSI CEPHOM KUCIOTHI, aMMHUaKa, OOIIME HAyYHbIE
OPUHIMIBL  XUMUYECKUX  MPOU3BOJICTB;  IE€NECOO0Pa3HOCTh  MPUMEHEHUS
HEOPTraHWYECKUX BEIIECTB B IPOMBIIUIEHHOCTH M B OBITYy C TOYKH 3pEHUS
COOTHOILIEHHS PUCK-TI0J1b33;

c(hOpMHPOBAHHOCTH BIIQJIEHUSI CHCTEMOW 3HAHUW O METOJaX HAYyYHOTO IMO3HAHUS
SBJICHUA TPUPOJIBI — HAOJIOJCHHUE, M3MEpPEHUE, MOJACIUPOBAHUE, DKCIICPUMEHT
(peasibHBIA W MBICIICHHBIN), HUCMHOJIB3YEMbIX B E€CTECTBEHHBIX HAayKaxX, YMEHUS
MPUMEHSITh 3TU 3HAHUS MPHU SKCIEPUMEHTAIBHOM HCCIICIOBAHUM BEIIECTB U IS
OOBSICHEHUSI XUMHUUYECKUX SIBIICHUM, UMEIOIIUX MECTO B MPHUPOJIE, MPAKTUUECKON
JEeSTENbHOCTH YEJIOBEKa U B TOBCEAHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIATH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MOHSATUSAMHU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJis
00JIee 0OCO3HAHHOTO MMOHMMAHUS MAaTEpUAILHOTO €AMHCTBA MUDPA;
c(OpPMHUPOBAHHOCTh YMEHUSI MPOBOJIUTH PACUETHI: C HCIOJIb30BAHUEM MOHSATUI
«MaccoBasi JI0J1sl BEIECTBA B PACTBOPE» U «MOJSIpPHAs KOHIIEHTpAUs»; MaccChl
BEI[ECTBAa WM O0BEMA raza MO M3BECTHOMY KOJIMYECTBY BEIECTBA, MAacce WIU
00BEMY OJHOTO M3 Y4YaCTBYIOIIUX B PEaKIMU BEIIECTB; TEIIOBOTO 3 dexra
peaKIuy; 3HA4YCHUs] BOJOPOJHOrO IMOKa3aTesisi pacTBOPOB KHUCIOT M IIEJIOYEH ¢
M3BECTHON CTEMEHbIO TUCCOLMAIMU; Macchl (00bEMa, KOMMYECTBA BEIIECTBA)
MPOJIyKTa PEAKLUH, €CIIM OJHO M3 MCXOJHBIX BELIECTB JAAHO B BUJE PACTBOpA C
OMpeIeIEHHOW MacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA WJIM JAHO B M30BITKE
(uMeeT mpUMeEcH); AOJIM BBIXOJA MPOIYKTa peakUuH; OOBEMHBIX OTHOIICHHI
ra3os;

c(OpPMHPOBAHHOCTh YMEHHI: CamMOCTOATEIbHO IUIAHUPOBaTh M MPOBOAUTH
XUMUYECKUH  JKCHepuMeHT  (IpOBEIEeHHE  peakuuid  HMOHHOTO  OOMeHa,
NOATBEPKACHUE KAYECTBEHHOTO COCTABA HEOPTAaHMYECKHUX BEILIECTB, ONPEIAECICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBI) HWHJIUKATOPOB, HM3yYEHUE BIUSHUS
pa3nuYHBIX  (PAKTOPOB HA CKOPOCTh XHMMHYECKOW PpEaKIuu, pEeIICHUe
AKCHEPUMEHTANIbHBIX 3afa4 1o TemaM «Mertambe»y u  «Hemeramis») ¢
coOTI0/IeHNEeM TpaBUil OE30MaCHOTO OOpaIIeHHs C BEIIECTBAMHU U JaOOPaTOPHBIM
o0opynoBanue™m, (GOpMyJIUpOBaTh LEJdb HCCIEAOBAHUA, MPEACTaBIATh B
paznu4yHON (opMe pe3yabTaThl IKCIEPUMEHTA, aHAIU3UPOBATh U OLEHUBATH UX
JOCTOBEPHOCT;

c(hOpMUPOBAHHOCTh YMEHHUH: COOJIOJATh MpaBWiIa MOJb30BAHUS XUMHUYECKOU
Mocyio W JabopaTopHBIM O00OpyJOBaHHWEM, OOpalleHUsl C BeEIIeCTBaMH B



COOTBETCTBHHM C HMHCTPYKIIUSMH I10 BBIITOJTHEHHIO JIA0OPATOPHBIX XHUMHYECCKHUX
OTIBITOB, JKOJIOTHYECKH I€JIECOO00Pa3HOTO TIOBEACHUS B OBITY W TPYIOBOH
JNEATENBHOCTA B LIEJSAX COXPAHEHUSI CBOErO 3J0POBbSI, OKPYXKAIOWIEH MPUPOIHOMN
Cpeapl W JOCTWKEHUA €€ YCTOMYMBOIO Pa3BUTHUSA, OCO3HABaTh OIACHOCTH
TOKCUYECKOI'0 JICMCTBUSL HA JKUBBIC OPraHU3MbI OIMPEICIEHHBIX HEOPraHUYECKUX
BEILIECTB, MOHUMAas cMbIc noka3zarens 11JIK;

c(hOpMUPOBAHHOCTh ~ YMEHMM:  OCYIIECTBIATH  II€JICHAMPABICHHBIM  MOUCK
XUMUYECKOW MH(OpMaIIMK B PA3IMUYHBIX UCTOYHUKAX (Hay4yHasi U y4eOHO-Hay4dHas
JuTepaTypa, cpeAcTBa MaccoBoi nHpopmanuu, UHTEpHET U Apyrue), KPUTUIECKH
aHAJM3MPOBATh XUMHUUYECKYI0 MHPOpPMAIHIO, TiepepadaThiBaTh €€ M HCIOJIb30BaTh
B COOTBETCTBHUH C TTOCTaBJICHHON y4eOHOM 3a1aucii.
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Paspnen 1. Teoperudyeckue 0OCHOBbI OPraHMYeCKONH XUMMHU

[Ipeamer oprannyeckon xuMuu. Teopus

1.1 CTPOEHUS] OPraHUYECKUX COETMHEHUN A. 10
M. bytneposa
12 Crpoenue, kiaccuukaiusi OpraHu4eCcKux 16
BEILIECTB
13 XUMHUYECKHUE PEAKIIUU B OPTaHUYECKOU 2
XUMUHU
Pasjen 2. YrieBoaopoasl
)1 [IpenenbHbIC YIIE€BOAOPOABI — ATKAHBI, 20
LMKJIOAJTKAHbI
9 HenpenenbHble yriaeBoAOPOAbL: allKEHbI, 21
AJIKaJIMEHBbI, AJIKUHBI
2.3 ApoMaTtrnyeckue yrieBogopoabl (ApeHbl) 13
54 [IpupoiHbIE UCTOYHUKHU YTIIEBOJIOPOJIOB U 3
ux nepepadoTKa
2.5 ["asioreHnIpon3BOHBIE YTIEBOAOPOAOB 2
Paznen 3. Kuciaopoacoaep:xammue oprannyeckne coeJMHeHs!
3.1 Cnuptel. ®eHon 12
KapOonunbHble COeTUHEHUS: albACTHIbI U
3.2 keToHbl. Kap6oHoBbIe KuCA0THI. ClOXKHbBIE 35
a¢upsl. XKupsl
33 YrneBoabl 11
Pasznen 4. A3orconep:kamme opranudeckue coeIuHeHust
4.1 AMMHBI. AMUHOKUCIOTHI. benku 8
Pasnen S. BbIcOKOMO/IEeKYJISAPHBIE COCIMHECHUSA
5.1 BrIicokOMONEKYIIpHBIE COCTNHEHNS 6
OBUIEE KOJIMYECTBO YACOB T1O 170

I[TPOI'PAMME




11 KJTACC

JJIeKTPOHHBbIE

Ne HaumeHoBaHuUe pa3iesioB U TeEM KosaunyectBo | (umudposbie)

n/nm| mnporpamMmMbl 4acoB oOpa3oBaTeJIibHbIE
pecypchbl

Pa3znen 1. Teopernyeckne 0CHOBbI XUMMHU

Crpoenue atoma. llepuonnueckuii 3aK0H 1
1.1 [Tepronnueckasi cucreMa XMMUYECKUX 15
snemeHTOB JI. . MeHneneeBa

Crpoenue BelecTBa. MHOroobpasue

1.2 14
BEIIICCTB
1.3 XHAMHUYECKUE PEAKIINH 60
Paznen 2. Heoprannyeckasi Xumust
2.1 Hemeramnsl 40
2.2 MeTanisl 33
Pa3nen 3. XuMus u :Ku3Hb
31 MeTo1bl TO3HAHUS B XUMUHU. XUMHS U 9
KU3Hb
OBIIEE KOJIMYECTBO YACOB I10 170

I[TPOI'PAMME




INOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/
n

Tema ypoka

KoanuectB
0 YaCOB

DJIEKTPOHHbIE HH(POBBIE
o0pa3oBaTeJibHbIE pecypchl

[Tepnoguueckuit 3aK0H
Y NIepUOIAYECKas
cHUcTeMa
J.1.Menneneena.
Ctpoenue aToma.

XHUMHYECKas CBS3b.

I'eneTnueckas cBs3b
MEXIY KJaccaMH
HEOPraHUYECKUX
COCIMHCHUIA.

I'eneTuueckas cBs3b
MEXKy KJIacCaMH
HEOPraHUYeCKUX
COCIMHECHUIA.

OKHUCITUTEHLHO-
BOCCTAaHOBUTEIILHBIEC
peaKIuu.

Pemenwne 3agay no
XUMHUYECKUM
YPaBHEHUSM.

BxoHas KOHTpOJIbHAS
pabora

IIpeamer u 3HaueHue
OpraHWYEeCKOW XUMUH,
IIPEACTABICHUE O
MHOT'000pa3uu
OpraHNYeCKHX
COEeIMHEHUN

https://lesson.academy-
content.myschool.edu.ru/lesson/
a913d191-5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10

IIpeamer u 3HaueHHE
OpraHU4eCKON XHUMUHU,
IIPEACTABIECHUE O
MHOT000pa3uu
OpraHUYECKUX




COEeIMHEHUN

10

DNEKTPOHHOE CTPOCHHE
aToMa yriaepoja
(ocHOBHOE U
BO30YXIEHHOE
COCTOSIHUS).

11

BanenTtHble cocTOAHUS
aroma yriepoza (sp’).

12

BanenTtHble cocTossHUS
aroma yruepoza (sp?).

13

BanenTHble cocTOSIHUA
aToMa yriaepoza (sp).

14

Tuns! cBsI3ei B
MOJIEKYJIaxX
OpraHNYeCKHUX
BCILIECTB.

15

MexaHu3Mbl
oOpazoBaHus
KOBAJICHTHOM CBSI3H,
croco0bl pa3pbiBa CBs3EH

16

Teopus crpoeHus
OpraHUYECKUX
coequHeHU A. M.
byrneposa

https://lesson.academy-
content.myschool.edu.ru/lesson/
c935a58c-ab0e-4¢59-9dct-
20517ae4b52e?backUrl=%2F04%2F10

17

Bunst uzomepuu:
CTPYKTypHas,
POCTPAaHCTBCHHAS.
OnexTpoHHbIE 2P HEKTHI
B MOJIEKYJIaX
OpPTaHUYeCKHX
COEIMHEHU I

18

Knaccudukanus
OpPraHMYECKUX
COEIMHEHU I

https://lesson.academy-
content.myschool.edu.ru/lesson/
726ee099-e1a9-410f-b8be-
b4cb589aeadl?backUrl=%2F04%2F10

19

Knaccudukanus
OpPraHMYECKHUX
COEIMHEHU I

https://lesson.academy-
content.myschool.edu.ru/lesson/
726ee099-e1a9-410f-b8be-




b4cb589aead1?backUrl=%2F04%2F10

https://lesson.academy-

20 55::;;?;111“;1 content.myschool.edu.ru/lesson/
coe e 726ee099-e1a9-410f-b8be-
b4cb589aead1?backUrl=%2F04%2F10
HoMmenk1aTypa https://lesson.academy-
51 | TPHBHATbHAL, content.myschool.edu.ru/lesson/
palyoHagbHas U 726ee099-e1a9-410f-b&be-
HIOITAK (IUPAC) b4cb589acadl?backUrl=%2F04%2F10
Homenxnarypa https://lesson.academy-
2 ;gﬁiﬁigii; . content.myschool.edu.ru/lesson/
IOTIAK (IUPAC) 726ee099-e1a9-410f-b8be-
b4cb589aead 1 ?backUrl=%2F04%2F10
Homenknatypa https://lesson.academy-
o ;I;Eziiiiiz; N content.myschool.edu.ru/lesson/
HIOTIAK (IUPAC) 726ee099-e1a9-410f-b8be-
b4cb589aead1?backUrl=%2F04%2F10
Bunbr uzomepuu B
24 | opraHMYECKON XUMHH
(cTpykTypHas)
Buae!l nzomepuu B
25 | opraHUYEeCKOW XMMHHU
(cTpyKTypHas)
Buael uzomepun B
26 | opraHMYECKON XUMHH
(cTpykTypHas)
Buner uzomepuu B
27 | opraHUYECKOW XMMHHU
(reomeTpuyeckas)
Buas! nzomepun B
28 | opraHMYECKON XMMHH
(reoMeTpuvecKas)
Pemenue 3a1a4 Ha
BBIBOJI OPMYITT
9 | OprammecKux

COE€IUHEHUHN 1O
MacCOBOH J0JIe
3JIEMEHTOB.




30

Pemenue 3ama4d Ha
BbIBOJI (hopmyn
OpraHUYeCKUX
COCIUHEHMH MO
MacCOBOM 701
3JIEMEHTOB.

31

Pemienue 3aga4d Ha
BBIBOJI (hOopMyIT
OpraHUYEeCKUX
COCJIMHEHUH 110
MacCOBOM J0JI€
3JIEMEHTOB.

32

Pemenue 3amau Ha
BBIBO] OpMYIT
OpraHUYeCKUX
COCIUHEHMUH MO
MacCOBOM J0J1€
3JIEMEHTOB.

33

Pemenue 3amau Ha
BBIBOJ (hopmyn
OpraHUYeCKUX
COCIUHEHMUH MO
MacCOBOM J0JI€
9JIEMEHTOB.

34

I'omonuTnyeckuii u
reTepOTUTYECKU I
pa3pbIB KOBAJIEHTHOM
XUMHYECKOM CBS3H.

35

NHayKTUBHBIN 1
Me30MepHBIN A HEKTHI.

36

IIpaBuino
MapkOBHHMKOBA.

37

Tunobl XUMHUYECKUX
pEaKUHil B OPraHuYECKOM
XUMMH.

38

Tunoel XUMHUYECKUX
peakuuil B OpraHn4eCcKou
XHUMMUH.

39

Tunbl XUMHUYECKUX
pEaKLIHil B OPraHUYECKOMN
XUMMUH.




Tunbl XUMHYECKUX

40 | peakumii B OpraHM4YeCKOM
XUMHH.
CucreMaruzamus u
000011IeHNE 3HAHUH 110
teme: «CTpoeHue u
41 KJaccuukams
OpPTaHUYECKHIX
coeguHeHu. Turel
XHUMHYECKUX PEAKITHIDY
KounTponbsnas padota
no Teme: «CTpoeHue u
47 KJ1accuukams
OpPTaHUYECKHX
coeauHeHu. Turbl
XUMHUYECKHUX PEAKIIAI
https://lesson.academy-
13 [IpupoaHble UCTOYHUKU content.myschool.edu.ru/lesson/
YTJIEBOJOPOIOB. 99557a5e-2221-43e0-97b8-
983de535c44d
https://lesson.academy-
44 [TpupoHBIE UCTOYHHUKH content.myschool.edu.ru/lesson/
YTJIEBOJOPOIOB. 99557a5e-2221-43e0-97b8-
983de535c44d
https://lesson.academy-
45 [TpupoaHbIE UCTOYHUKH content.myschool.edu.ru/
YTJIEBOJIOPOIOB. lesson/6abf1680-4eb5-4612-8eas-
44d63cccf518
[TpakTHyeckas padora
46 Nel «KauecTBeHHBII
aHaJIN3 OPTaHUYCCKIX
COCIUHEHUIN»
47 AJKaHbI: https://lesson.academy-

TOMOJIOTUYECKHH PsijI,
obmas popmyna,
HOMEHKJIATypa U
HU30Mepus,
AIIEKTPOHHOE U
MIPOCTPAHCTBEHHOE

content.myschool.edu.ru/lesson/
258ddc06-ec23-473c-b3d7-
ed82fcaddd02?backUrl=%2F04%2F10




CTPOCHHUC MOJICKYJI

AJIKaHBbI:
TOMOJIOTUYECKHH PSJI,
oOmras popmya,
HOMECHKJIATypa

https://lesson.academy-
content.myschool.edu.ru/lesson/

48 HU30Mepusl, 258ddc06-ec23-473¢-b3d7-
AJIEKTPOHHOE U ed82fcaddd02?backUrl=%2F04%2F10
POCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJT

https://lesson.academy-

49 dusnyeckue CBONCTBA content.myschool.edu.ru/lesson/

aJIKAaHOB 4da31505-652d-4916-9e7c-
56e88b39bb24?7backUrl=%2F04%2F 10
https://lesson.academy-

50 XUMHUYECKHE CBOKCTBA content.myschool.edu.ru/

AJIIKAaHOB lesson/4da31505-652d-4916-9¢7c-
56e88b39bb247backUrl=%2F04%2F10
https://lesson.academy-

51 XUMHUYECKHE CBOWCTBA content.myschool.edu.ru/

QJIKAaHOB lesson/4da31505-652d-4916-9¢7c-
56e88b39bb24?backUrl=%2F04%2F10

Haxoxnenuve ankaHoB B

52 npupojae. CrnocoObl
TIOJTyYCHHSI aJTIKAHOB

53 [IpuMeHeHne akaHOB
[{uknoankaHsl: oOIIas
hopmyia,

HOMECHKJIATypa

U30Mepusl.

54
0COOEHHOCTHU CTPOEHUS
Y XUMUYECKHX CBOMWCTB,

CHOCOOBbI OJyYEHUS U

pUMEHEHUE

Oco0eHHOCTH CTPOCHHUS

55 u XI/\I’MI/I‘IGCKI/IC
CBOWCTBa
[TUKJIOAJTKAHOB

56

XUMHUYECKHUE CBOIMCTBA




OUKJIOAJIKaHOB

57

Crioco0bl nomy4eHus
IIMKJIOAIKAaHOB

58

IIpumenenue
UKJI0AJIKAaHOB

59

[TpakTrueckas pabota
Neo2 «CpoiicTBa
MpeACIbHBIX
YIJIEBOJIOPO/IOB Ha
MpUMepe TeKCaHa»

60

Pemenne pacy€rHbix
3aJ]a4 Ha OIIpeJIeJIeHNe
MOJIEKYJISIPHOU
bopMyIibI
OpPraHMYECKOIo
BEIIECTBA 110
IPOJIYKTaM CrOPaHMSL.

61

Pemenne pacy€rHbix
3a]1a4 Ha OIPE/IEICHHE
MOJIEKYJISIPHOU
dbopMyIIbI
OpPraHMYECKOIo
BEIIECTBA 1O
IPOJIYKTaM CrOPaHMSL.

62

Pemenne pacu€THbix
3a/7a4 Ha ONpPEACIICHUE
MOJIEKYJIIPHOU
dbopMyIbI
OpraHu4eCcKoro
BEILIECTBA M0
MPOAYKTAM CTrOPAHMSL.

63

CucreMaruzamus u
00001IeHNE 3HAHUHN 10
TEeMe:
«Ankansl [ {uknoankan
bD»

64

Koumponvuas paboma
no meme:
«Anxanwl. L{uknoankanwi




»

AJIKEHBI:
TOMOJIOTUYECKHH PSJI,
oOmras popmya,

https://lesson.academy-
content.myschool.edu.ru/lesson/

63 jﬁﬁ;ﬁﬁfi 4038171e-4158-4bd1-ae98-

18dc1ctb9399
POCTPAHCTBEHHOE
CTPOCHHUE MOJICKYI.
CrpyKrypHas i mc- https://lesson.academy-

66 IpaHC-H3OMEpHS content.myschool.edu.ru/lesson/
4038171e-4158-4bd1-ae98-

FHICEHOB 18dc1cfb9399
https://lesson.academy-

67 duznueckue CBOMCTBA content.myschool.edu.ru/lesson/
QJIKCHOB. 4038171e-4158-4bd1-ae98-

18dc1ctb9399
. https://lesson.academy-
XUMHUYECKHE CBOMCTBA
68 acenos. TIpasiio content.myschool.edu.ru/lesson/
MapKoBHIKOBa 05ab5925-ba8e-499¢-840b-
70b5e8db71ae
. https://lesson.academy-
XUMHYECKHE CBOMCTBA

69 akeros, TTpasiio content.myschool.edu.ru/lesson/

MapKoBHIKOBa 05ab5925-ba8e-499e-840b-
70b5e8db71ae
https://lesson.academy-

70 Crioco0bl nomy4eHus content.myschool.edu.ru/lesson/
AIIKEHOB 05ab5925-ba8e-499e-840b-

70b5e8db71ae
https://lesson.academy-

71 ITpuMEHEHHE ATKEHOB content.myschool.edu.ru/lesson/
05ab5925-ba8e-499¢-840b-
70b5e8db71ae

[IpakTuueckas pabora https://lesson.academy-

7 Ne 3 mo Teme content.myschool.edu.ru/lesson/
"[lony4yenue 3TusaeHa u 53¢d2379-2a45-43b1-9167-
U3y4eHHe ero CBOUCTB" 7ebcdaf03cel

73 ATKaTueHBI: https://lesson.academy-
COTPSIKEHHBIE, content.myschool.edu.ru/lesson/

HN30JIMPOBAHHBIC,

6df23393-6f08-4b9f-ae01-




KyMYJHUPOBaHHbIE.
OcobOenHocTu
SJIEKTPOHHOTO
CTPOCHUS

a983b95b854a

XUMHUYECKHE CBOIICTBA

https://lesson.academy-
content.myschool.edu.ru/lesson/

4 COMPSKEHHBIX JUEHOB 6df23393-6108-4b9f-ae01-
a983b95b854a
T T —— https://lesson.academy-

75 A — content.myschool.edu.ru/lesson/

AIKAHCHOB 6d123393-6f08-4b9f-ae01-

a983b95b854a
HatypabHeit UH https://lesson.academy-
CHHTETHUYECKHI

76 KayayKu. Pesiia, content.myschool.edu.ru/

PaGors: C.B. JleGenena. lesson/6df23393-6108-4b9f-ae01-
a983b95b854a

AJIKUHBL:

TOMOJIOTHYECKUH P,

obmas popmyna, https://lesson.academy-

77 HOMEHKJIATypa, content.myschool.edu.ru/lesson/
AIEKTPOHHOE H 05¢92929-6741-4d7c-84b5-
IIPOCTPAHCTBEHHOE 009292468356
CTPOCHHUE MOJICKY!I,

(bu3HUYeCKHUe CBOMCTBA
https://lesson.academy-

73 XHWMHUYECKHUE CBOMCTBA content.myschool.edu.ru/lesson/

AJIKUHOB 05¢92929-6741-4d7c-84b5-
009292468356
https://lesson.academy-

79 KadectBeHHbIC peakiuu content.myschool.edu.ru/lesson/
Ha TPONHYIO CBSA3b 05¢9a2929-6741-4d7c-84b5-

009292468356
https://lesson.academy-

20 CriocoObI oyYeHus u content.myschool.edu.ru/lesson/
NPUMEHEHHE aJTKUHOB 05¢92929-6741-4d7c-84b5-

009292468356

81 Koumponvnas paboma

3a nony2ooue




ApeHbl:
TOMOJIOTUYECKHM DS/,

https://lesson.academy-
content.myschool.edu.ru/lesson/

82 obmas popmyna, d86d7d00-d5b4-491d-aded-
HOMEHKJIaTypa c3ddal9feet4
IICKTPOHHOE H https://lesson.academy-
POCTPAHCTBEHHOE

23 CTPOCHIE MOIIEKYS content.myschool.edu.ru/
Gersona 1 TONyoNa, UX lesson/d86d7d00-d5b4-491d-aded-

. c3ddal9feefd
¢du3nueckne cBONCTBA
. https://lesson.academy-
XUMHUYECKHE CBOMCTBA

84 APCHOE: peaki content.myschool.edu.ru/lesson/

d86d7d00-d5b4-491d-aded-
SN c3ddal9feefs
itﬁi:?;iﬁ:;;mma https://lesson.academy-

25 e — content.myschool.edu.ru/lesson/
OKHCIICHIE TOMOOIOB d86d7d00-d5b4-491d-aded-

c3ddal9feet4
OeHsoia
OcoBCHHOCTI https://lesson.academy-

26 M ECKIX CBOMCTE content.myschool.edu.ru/lesson/

cripona d86d7d00-d5b4-491d-aded-
c3ddal9feef4
https://lesson.academy-

%7 Crioco0bI OTyUYESHHS content.myschool.edu.ru/lesson/

apeHOB d86d7d00-d5b4-491d-aded-
c3ddal9feet4
https://lesson.academy-

28 ITpuMeHEHHE apeHOB content.myschool.edu.ru/lesson/
d86d7d00-d5b4-491d-aded-
c3ddal9feetd

['eneTuyeckas cBs3b https://lesson.academy-

29 MEXy pa3IMuHbBIMU content.myschool.edu.ru/lesson/
KJIacCaMH 99557a5e-2221-43e0-97b8-
YTJIEBOJIOPOJIOB 983de535c44d
['eneTndeckas CBS3b https://lesson.academy-

90 MEXIy Pa3IMYHBIMU content.myschool.edu.ru/lesson/

KJaccaMu
YIJIEBOJIOPOJIOB

99557a5e-2221-43e0-97b8-
983de535c44d




91

["aoreHOnpPON3BOTHEIC
yTIIEBOJIOPOJIOB:
DIIEKTPOHHOE CTPOCHHUE;
PCaKITNH 3aMEIICHHSI
rajoreHa

92

JlericTBUE 1I€I0YEH HA
rajoreHnpOn3BOIHbIE.
BzaumonelictBue
JIUTaJIOreHaJKaHOB C
MarHveM U [UHKOM

93

Cucremaruzauus u
000011ICHIE 3HAHUH T10
pazneny
"Yrnesopoponsr"

94

Pacuérsl 1o
YPaBHEHHUSM
XUMUYECKUX PEaKIU.

95

Kontponpshas pabora
0 TeMe
"VYrineBogopoabr"

96

IIpenenbHbie
OJTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKUH pA/L,
obmas popmyia,
CTpOEHUE MOJIEKYI,
u3zomepus,
HOMEHKJIaTypa,
KJaccuuKaIus,
¢dbu3nueckue cBONUCTBA

https://lesson.academy-
content.myschool.edu.ru/lesson/
5439¢18b-7440-4b61-bf84-
c04fad71694f

97

XUMHUYECKHAE CBOVICTBA
MpeaeIbHbBIX
OJIHOATOMHBIX CIIUPTOB

https://lesson.academy-
content.myschool.edu.ru/lesson/
5439c18b-7440-4b6f-bf84-
c04fa471694f

98

CrniocoObl nmoxyyeHus: u
NpUMEHEHHUE
OJTHOATOMHBIX CITUPTOB

https://lesson.academy-
content.myschool.edu.ru/lesson/
5439c18b-7440-4b6f-bf84-
c04fa471694f

99

[Ipocteie 3¢upsr:
HOMEHKJIATypa U




u3oMepus,
0CcO0EHHOCTH
bUBUYECKUX U
XUMHYECKHX CBONCTB

MHuoOroaroMHBbIE
CIIUPTHI:
ITHUJICHTJIUKOJIb U

https://lesson.academy-
content.myschool.edu.ru/lesson/

100 JIMIEPUH, UX 461aa9c8-c0ef-4827-a8e5-
¢buznueckue u d12a0bedc826
XUMHUYECKHE CBOICTBA
Crioco0b! moTy4eHus u https://lesson.academy-
lo] | TpHMeHeHue content.myschool.edu.ru/lesson/
MHOTOAaTOMHBIX 461aa9c8-cOef-4827-a8e5-
CIHUPTOB d12a0bedc826
deHou: cTpoeHHE https://lesson.academy-
lop | MOTEKYIEL, ¢buznueckue content.myschool.edu.ru/lesson/
cBoiicTBa. TOKCHYHOCTH 649883b8-7c5f-4f16-896e-
denona 10a2278b08f1
https://lesson.academy-
103 XUMHYECKHE CBOKCTBA content.myschool.edu.ru/lesson/
denomna 649883b8-7c5f-4116-896¢-
10a2278b08f1
https://lesson.academy-
104 Crioco6b! moy4eHus u content.myschool.edu.ru/lesson/
MpUMEHEHHEe (peHoIa 649883b8-7c5t-4f16-896¢-
10a2278b08f1
[TpakTuueckas padora
Neo 4. Pemienue
105 | »kcnepUMeEHTaIbHBIX
3aj1a4 1o TemMe
"Crnuptel 1 peHonsr"
CucremaTruzanus u
106 0000111eHre 3HaHUH 10
teme "CrnupTsl U
beHomsr"
KouTponbsnas padota
107 | mo teme: «CnupThl,
beHob
108 | Anpaeruasl: https://lesson.academy-




DJIEKTPOHHOE CTPOCHUE
KapOOHUIILHOU TPYIIIIHI;
TOMOJIOTHYECKHE PSIIbI,
oOmras popmyia

content.myschool.edu.ru/lesson/
8664b319-0ba3-4945-b076-
cb7ae5858b90

ATbJIETHIBI: H30MEPHS

https://lesson.academy-
content.myschool.edu.ru/lesson/

109 Y HOMEHKJIaTypa 8664b319-0ba3-4945-b076-
cb7ae5858b90
https://lesson.academy-

110 AJperuasr: content.myschool.edu.ru/lesson/

¢buzndeckre CBONCTBa 8664b319-0ba3-4945-b076-
cb7ae5858b90

XUMHUYECKHE CBOMCTBA

abJACTUJIOB, https://lesson.academy-

11 00yCIIOBJICHHBIC content.myschool.edu.ru/lesson/
HaJIMYUEM B MOJIEKYJIE 8664b319-0ba3-4945-b076-
KapOOHMIIBHOM TPyTIIIbI cb7ae5858b90
aTOMOB.

https://lesson.academy-
Peakimnu oxucieHus u

112 | Kauectsenmbie peaxium content.myschool.edu.ru/lesson/

I 8664b319-0ba3-4945-b076-
cb7ae5858b90
https://lesson.academy-

13 Crioco0b! momy4eHus content.myschool.edu.ru/lesson/
AJILJIETUIOB 8664b319-0ba3-4945-b076-

cb7ae5858b90
OCOOCHHOCTH CTPOCHHS
Y XUMHYECKHUX CBOMCTB

114 | xeroHoB. B3zaumHoe
BJIMSIHME aTOMOB B
MOJICKYJIax.

OCOOCHHOCTH CTPOCHHUSI
Y XUMHYECKHX CBOMCTB

115 | xeroHoB. BzaumHoe
BIIUSTHUE aTOMOB B
MOJICKYJIax.

116 | T'anorenupoBaHue

albJACTUIOB U KETOHOB
110 MOHHOMY MEXaHU3My




Ha cBeTy. KauecTBeHHas
peakmus Ha
METUIKETOHBI.

117

I"'anorennpoBanue
aJIbJICTHUJIOB M KETOHOB
110 HOHHOMY
MEXaHU3MY Ha CBETY.
KauecTBenHas peakius
Ha METHJIKCTOHBI.

118

[TpakTrueckas pabora
No5 «Anpaeruasl U
KETOHBI»

119

O06o0menue u
CHCTEMAaTH3aIMs
3HAHMU 110 TEME
«ANbpaeruasl U
KETOHBI»

120

O06o0menue u
CHCTEeMAaTH3aLus
3HAHHUU I10 TEME
«Anpaeruasl U
KETOHBI»

121

KonTponbsnas padota

10 TeM€e «AJIbIECTUIbI U

KCTOHBID»

122

OaHOOCHOBHBIE
npeaeabHbIe
KapOOHOBBIE KHCIIOTHI,
0COOEHHOCTHU CTPOEHUS
UX MOJIEKYI

https://lesson.academy-
content.myschool.edu.ru/lesson/
b4feaa04-3438-4b57-a3ec-
ba0f9fe63c0d

123

N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX KHUCIIOT,
ux pU3NIEeCcKre
CBOMCTBA

https://lesson.academy-
content.myschool.edu.ru/lesson/
b4dfeaa04-3438-4b57-a3ec-
ba0f9fe63c0d

124

XUMHUYECKHUE CBOMCTBA
peIeTbHBIX
OJTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

https://lesson.academy-
content.myschool.edu.ru/lesson/
b4feaa04-3438-4b57-a3ec-
ba0f9fe63c0d




125

OcoOeHHOCTH CBOICTB
MYypPaBbUHOU KUCJIOTHI.
MHuoroo6pasue
KapOOHOBBIX KHCIIOT

https://lesson.academy-
content.myschool.edu.ru/lesson/
b4feaa04-3438-4b57-a3ec-
ba0f9fe63c0d

126

Oco0eHHOCTH CBOWCTB:
HeNpeAeNbHbIX U
apoOMaTUYECKUX
KapOOHOBBIX,
JTMKapOOHOBBIX,
T'HJIPOKCUKApOOHOBBIX
KHCJIOT.
IIpencraBurenu
BBICIIIMX KapOOHOBBIX
KHUCIIOT

https://lesson.academy-
content.myschool.edu.ru/lesson/
b4feaa04-3438-4b57-a3ec-
ba0f9fe63c0d

127

IlonsTHe o
MIPON3BOTHBIX
KapOOHOBBIX KHCIIOT

128

Crioco0bI moTy4eHus u
IpUMEHEHHUE
KapOOHOBBIX KUCJIOT

129

CrnoxHble 3¢pupb:
TOMOJIOTUYECKUH Psif,
obmas popmyna,
u3oMepus u
HOMEHKJIaTypa

https://lesson.academy-
content.myschool.edu.ru/lesson/
71ac4312-a0d4-4945-a0eb-
1e59cd5f4dof

130

dusnyeckue cBOMCTBA
a¢upoB

131

XUMHUYECKHUE CBOIICTBA
CJIOKHBIX 3(PHUPOB

132

[Tonyuenue u
MIPUMEHEHHUE CIIOKHBIX

a¢upoB

133

[IpakTuueckas padbota
Ne 6. Pemienue
AKCIEPUMEHTATEHBIX
3aJ1ay 10 Teme

"KapOoHOBbIE KUCHOTHI.

Crnoxubie 3¢pupsr"

https://lesson.academy-
content.myschool.edu.ru/lesson/
9834d408-386d-444a-8de3-
7efba8b98cdb

134

JKupsl: cTpoeHue,

https://lesson.academy-




buzudIecKue u
XUMHYECKHE CBOKMCTBA
(ruzmponus)

content.myschool.edu.ru/lesson/
71ac4312-a0d4-4945-a0eb-
1e59cd5f4dof

135

Oco0eHHOCTH CBOMCTB
’KHPOB, COJIEPIKAIITIX
OCTaTKHU HEMpeaeabHBIX
KUPHBIX KUCIIOT. JKUpBI
B IIPUPO/IC

https://lesson.academy-
content.myschool.edu.ru/lesson/
71ac43f2-a0d4-4945-a0eb-
1e59cd5f4dof

136

Mbi1a Kak cou
BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE
neuctsue. [loastue o
CHUHTETHUUYECKUX
MOIOIIUX CPEACTBAX
(CMCO)

https://lesson.academy-
content.myschool.edu.ru/lesson/
71ac43f2-a0d4-4945-a0eb-
1e59cd5f4dof

137

[IpakTuueckas padbota
Ne7 «Kap6oHoBsie
KHACITOTBD»

138

[TpakTuueckas pabora
Ne8 «Mpu1oBapeHne»

139

I'eneTnueckas CBsI3b
YIJIEBOJIOPOJIOB U
KHCJIOPOJICOACPIKAIINUX
OpraHMYEeCKUX BEIIESCTB

140

Pacuérnl 1o
YpaBHEHUSAM
XUMHUYECKUX PEAKIIUM.
Cucrematu3anus u
00001ICHIE 3HAHUH T10
TeMe

141

MoHo-, 1u- u
MOJINCaXapHU/IBI.
buonornueckas poinp
yriieBogoB. VX 3HaueHue
B JKM3HU YeJIOBEKA U
oO1mecTna.

https://lesson.academy-
content.myschool.edu.ru/lesson/
709ce43a-deb6-4281-963b-
01d2e212d4d0

142

OOr1mas
XapaKTEPUCTHKA

https://lesson.academy-
content.myschool.edu.ru/lesson/




YTJICBOJIOB U
KJ1accuuKaIus
yTIEBOJOB (MOHO-, JH-
Y TIOJTUCAXapUJIb)

709ce43a-deb6-4281-963b-
01d2e212d4d0

143

MoHocaxapubl:
¢dbu3nueckue cBOMCTBA U
HaXO0XIEHUE B IIPUPOIE

https://lesson.academy-
content.myschool.edu.ru/lesson/
709ce43a-deb6-4281-963b-
01d2e212d4d0

144

IIpuMeHeHue IITI0KO03HI,
€€ 3HAUCHUE B
JKU3HEJEITEIbHOCTH
Opranu3ma

145

Hucaxapunasl: caxaposa,
MajbTO3a U JIAKTO3a.

https://lesson.academy-
content.myschool.edu.ru/lesson/
709ce43a-deb6-4281-963b-
01d2e212d4d0

146

Haxoxnenue B
MPUPOJAE U TPUMEHEHUE
JINCaxapuJioB

147

[Tonucaxapupbr:
CTPOCHUE
MaKpOMOJIEKYI,
buzudYecKue u
XHUMHUYECKHUE CBOMCTBA,
IIPUMEHEHHE

https://lesson.academy-

content.myschool.edu.ru/lesson/
690fbb76-94a-4f77-bbbe-3d3ae748f716

148

XHMMHYECKHE CBOMCTBA,
MIPUMEHEHNE
MoJcaxapu/i0B

https://lesson.academy-

content.myschool.edu.ru/lesson/
690fbb76-194a-4177-bbbe-3d3ae748{716

149

[IpakTuyeckas pabora
No 9 «YraeBoab.

150

O06o0menue u
CUCTEeMaTHu3alus
3HAHHUHU I10 TEME
«Kucnopoacoaepxamiu
€ OpraHu4YeCKHe
COCTMHCHMS

151

KonTponsHas padota
10 TEME:
«Kucnopoaconepxaniu




€ OpraHuYEeCKUE
coenuHeHun». I1A mo
UTOraM rojaa

AMUHEL;
KJ1accuukanms,
CTPOSHHE MOJIEKYI,

https://lesson.academy-
content.myschool.edu.ru/lesson/

152 obmas hopuyza, 0c608a59-4c69-4481-839e-
AISOMEPHE, 9205£201b73¢
HOMEHKJIATypa U
¢busndyeckre CBONCTBa

. https://lesson.academy-
XUMUYECKHE CBOMCTBA

153 | amuarmcckix content.myschool.edu.ru/lesson/

VOB 0c608a59-4c69-4481-839¢-
9205f201b73e
AHUIUH: CTPOCHUE https://lesson.academy-

154 aHUJIMHA, OCOOEHHOCTH content.myschool.edu.ru/lesson/
XUMUYECKUX CBOWCTB 0c608a59-4c69-4481-839¢-
aHWJIMHA 9205f201b73¢
Crioco0b! moy4eHus u

|55 | TPHMEHEHHE
anudaruueckux
aMHHOB
AMUHOKHCIIOTHI:

HOMEHKJIaTypa U https://lesson.academy-

156 | H3oMepns, buznveckue content.myschool.edu.ru/lesson/
coiicTBa. OTenbHbIC c21213d7-43d1-4873-ace0-
MPEICTaBUTEIH O 78eca6009628&

AMHHOKHUCIIOT
XUMHUYECKHUE CBOMCTBA
AMUHOKHCIIOT, UX https://lesson.academy-

157 OnoJIOTHYECcKOe content.myschool.edu.ru/lesson/
3HAYCHHUE c212f3d7-43d1-4873-ace0-
aMHUHOKHUCIIOT. CUHTE3 78eca6009628
Y TUPOJIN3 TIENTHIOB

https://lesson.academy-
benku xax nmpupoHbIe

158 | momIMepL, CTpYKTYpEL content.myschool.edu.ru/lesson/
SemKon 45b81dac-acba-440e-99¢3-

14c3ba78050a

159 | Xumuueckue CBONCTBA https://lesson.academy-




O€eJIKOB

content.myschool.edu.ru/lesson/
45b81dac-acba-440e-99¢3-
14c3ba78050a

160

A3zoTconepxaniue
TeTEPOLUKITNYECKIE
COCMHEHMUS.
HyxnenHnoBbie
KHUCJIOTBI: COCTaB,
CTPOCHHE U
Oounosornyueckasi poiib

161

[TpakTuueckas padora
No 10. Pemrenune
AKCIIEPUMEHTATBHBIX
3a7a4 10 TEMe
"A3oTcoaepxaniiue
OpTaHHYCCKHE
coeuHeHus"

162

[TpakTuueckas padbota
Ne 11. Pemenue
AKCIIEPUMEHTATBHBIX
3a/1a4 10 TeMe
"Pacno3naBanue
OpraHUYECKHUX
coeIMHEeHHUI"

163

KontponpHas pabora
10 TEME
"A3zoTcoaepxaiue
OpraHNU4YeCKHUe
coeuHEeHUS"

164

OcCHOBHBIE TTIOHATHS
XHUMHH
BBICOKOMOJICKYJISIPHBIX
COECOUHEHUN N METOEI
HUX CUHTE3a —
MOJTMMEPH3aLIHS U
MMOJIMKOHICHCAITHS

https://lesson.academy-
content.myschool.edu.ru/lesson/
45b81dac-acba-440e-99e3-
14c3ba78050a

165

IInacTmaccsl.
Yummzanusa u
nepepaboTKa MIacTHKa

https://lesson.academy-
content.myschool.edu.ru/lesson/
45b81dac-acba-440e-99¢3-




14¢3ba78050a

166

BoiokHa: HatypaibHbIe,
UCKYCCTBEHHBIE,
CUHTETUYECKHUE.
[Tonumepst
CIELUAIBHOIO
Ha3HA4YCHUS

https://lesson.academy-
content.myschool.edu.ru/lesson/
45b81dac-acba-440e-99¢3-
14c3ba78050a

167

[IpakTrueckas padora No
6. Pemenue
AKCTIEPUMEHTATBHBIX
3a7a4 10 TeMeE
"Pacno3HaBaHue
IJIACTMACC U BOJIOKOH"

168

ITonsiTE O BUTAMHHAX,
rOpMoOHax, (hepMeHTax u
JIEKapCTBEHHBIX
npenaparax. Ux
KJIaCCUUKAIIHS U
3Ha4YCHHUE.

169

O0o001IeHNE U
cUcCTeEMAaTH3allus 3HAHUMI

0 Kypcy
«OpraHuyeckast XUMUSD)

170

O06o0061enue u
cUCTeMaTHU3alus
3HAHUH 110 KypCy
«Opranuyeckas
XUMHUSI»

OBUIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

170




11 KJTACC

Ne
n/
n

Tema ypoka

KoauuecTsn
0 4YaCOB

JJleKTpOHHBbIE NN pPOBbIE
o0pa3oBaTe/ibHbIE pecypchl

Tema 1. Ctpoenune aroma. [leprnoanyeckuii 3aK0H U EPHOAMYECKAs CHCTEMA

xuMuueckux iemeHToB /I. M. MenaeieeBa(154ac)

CrnoxHoe CTpOCHHC
aroMa

https://lesson.academy-
content.myschool.edu.ru/lesson/
20b1df2e-6ce4-435b-b6dc-
5155d30a45fa

. CocTaB aTOMHBIX fAJIEP.

XUMHUYECKUU DIIEMEHT.
N30Tonb!

bu6mmoreka LIOK
https://m.edsoo.ru/00ada342

CocTaB aTOMHBIX s71€p.
XUMHUYECKUU DJIEMEHT.
M30TO1IEI

CocTosiHME 2JIEKTPOHOB
B aTOMeE

https://lesson.academy-
content.myschool.edu.ru/lesson/
20b1df2e-6ce4-435b-b6dc-
5155d30a45fa

Knaccudukarnms
XUMHUYECKUX HJIEMEHTOB
(s-, p-, d-, f-amemenTHI)
CocTosiHHE 3J1EKTPOHOB
B aTOME

DIIEKTPOHHBIE
KOH(UTYpalliy aTOMOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

DNEeKTpOHHBIE
KOH(UTypanuu aTOMOB
3JIEMEHTOB B OCHOBHOM
1 BO30YKIEHHOM
COCTOSIHUU

DIEeKTPOHHBIE
KOH(UTypalyi HOHOB.
DNEKTPOOTPUIIATEIEHOC
Th

[lepuonnueckuii 3aK0H
u [lepnoanueckas

https://lesson.academy-
content.myschool.edu.ru/lesson/




CHUCTEMa XUMHUYECKHUX
anemeHToB 1. U.
Meunpeneena, CBA3b C
COBPEMEHHOM TEOpUEH
CTPOECHUS ATOMOB

e7d48881-055d-49da-a49c-
7375¢3d033¢e9

10

Ctpoenue aToma u
MepuoanyIecKas cucreMa
XUMUYECKHUX JIEMEHTOB
. . MenneneeBa

https://lesson.academy-
content.myschool.edu.ru/lesson/
e7d48881-055d-49da-a49c-
7375¢3d033e9

11

ITonoxxenus ’neMeHTa B
MIEPUOANYECKON CUCTEME
U €r0 CBOMCTBA.
3HaueHHUe
MIEPUOANYECKOTO 3aKOHA

12

ITonoxxeHus sjieMEHTa B
MIEPUOANYECKON CUCTEME
U €ro CBOMCTBA.
3HaycHHuE
MEPUOANYECKOT0 3aKOHA

13

O06o0061IcHNE H
CHCTEMaTHU3alKs 3HaHUH
1o teMe «CtpoeHue
aroma. [leppoanueckuit
3aKOH M IEepHOInYecKas
CHCTEMa XMMHYECKUX
snemeHToB 1. WM.
MenaeneeBay

14

O06o006mIcHNE U
cucTeMaTHu3alus 3HaHUI
1o teme «CtpoeHue
aroma. [lepuonnueckuii
3aKOH U MEPUOANYECKAs
CHCTEMa XUMHYCCKUX
anemenToB J[. U.
MenpeneeBa

15

KonTponbsnas padora Nel
o teme «CtpoeHue
aroma. [lepuonnueckuii
3aKOH U NIEpHOoauYecKast




CHUCTEMA XUMHUUYECKUX
snemeHToB 1. WM.
Meunneneena»

Tema 2. XumMuueckasi CBA3b U cTpoeHue BenlecTBa (14 gac)

16

HMonHas xummyeckas
CBS3b

1

bu6mmoteka IIOK
https://m.edsoo.ru/00adac34

17

KoBanenTtHas
XUMHUYECKas CBS3b U
MEXaHMU3MBbI €€
oOpaszoBaHus

bu6mmoreka LIOK
https://m.edsoo.ru/00adaab9

18

KoBanenTnas
XUMUYECKas CBSI3b U
MEXaHU3MbI €€
oOpa3oBaHus

but6mmoreka IIOK
https://m.edsoo.ru/00adaab8&

19

KoMmruiekcHbie
COEIUHEHUSI

20

KomruiekcHbie
COEINHEHUS

21

Kiaccudukarus u
HOMEHKJIaTypa
KOMILIEKCHBIX
COCIMHCHHUM,
JTUCCOLMAINS UX B
pacTBopax. 3HaueHHE
KOMILJICKCHBIX
COCTMHCHUI

https://lesson.academy-
content.myschool.edu.ru/
lesson/8ae38be6-e06f-4fac-9729-
699031091968

22

Knaccudukamnus u
HOMEHKJIaTypa
KOMILJIEKCHBIX
COCJIMHCHUH,
JINCCOIMAIIS UX B
pacTtBopax. 3HaUYCHUE
KOMIIJIEKCHBIX
COEIMHEHUN

23

Meramunueckasa
XUMHUYECKad CBA3b

bu6anorexa IJOK
https://m.edsoo.ru/00adaab8

24

ArperaTHble COCTOSHUS
BEILIECTB U (pa30BbIC

https://lesson.academy-
content.myschool.edu.ru/lesson/




8ae38be6b-e06f-4fae-9729-

HEPEROAH 69903109968
https://lesson.academy-
MexMOoneKyIsapHble
25 | Bsanvoneiiorsus. content.myschool.edu.ru/lesson/
Boj1opo/Has CBstab 5e33bc30-805d-41fe-bf72-
860434145157
[TpakTuueckas padota
26
Nel
O06o01eHue u
cCHCTeMaTH3aIHsl 3HAHHUIA
27 | 0o teme «XUMHUYECKas
CBSI3b M CTPOCHHUE
BEIIECTBAY
O06o001enne u
CUCTEeMaTH3alUs 3HAHUI
28 | no teme «XUMHUYECKas
CBSI3b M CTPOCHUE
BEIIECTBAY
KonrponsHas padora Ne2 https://lesson.academy-
hg | TO TeMe «Xumuaeckas content.myschool.edu.ru/lesson/
CBSI3b M CTPOCHUE 75637222-d397-4bla-810a-
BEIIECTBA cc7bca9e8alc
Tema 3. JlucniepcHble cucTEMBI U pacTBOpPbI (1249ac)
https://lesson.academy-
30 JlucriepcHbIE CUCTEMBI content.myschool.edu.ru/lesson/
uX Kinaccuuranus 8ae38be6-e06f-4fae-9729-
699031091968
3l I'pybonucnepcubie
CUCTEMBI
https://lesson.academy-
1 ToukoaucnepcHble content.myschool.edu.ru/lesson/
CHUCTEMBI fOcb5def-307e-4575-89d0-
86041b603655
PactBOpBI.
13 Konuentpanus bu6anorexa IIOK
PacTBOPOB M CIIOCOOBI €€ https://m.edsoo.ru/ff0d5b40
BBIPKCHUS
34 PacTtBOpBI.




Konuenrpanus
PacTBOPOB U CIIOCOOBI €€

BBIPAKEHUS
PactBOpBI.

35 Konuenrpanus |
PacTBOPOB U CIIOCOOBI €€
BBIPOKEHUS
PactBOpHI.

36 Konuenrpanms |
pPacTBOPOB U CIOCOOBI €€
BBIPOKEHUS

https://lesson.academy-

37 [IpakTrueckas padora | content.myschool.edu.ru/lesson/
Ne2 237cdb54-2787-4817-8330-

6e027b075645

18 [Ipaktuueckas padbora |
No3
O6o6menne u

39 CUCTEMaTH3alUsl 3HAHUU |
1o Teme «JlucnepcHsie
CUCTEMBI U PaCTBOPHI»

O06o00mieHue u

4o | CHCTEMATH3AINA 3HAHHM |
1o Teme «JlucnepcHsie
CUCTEMBI U PaCTBOPHI»

KonTtponsnas padota https://lesson.academy-

A1 Ne3 o teme | content.myschool.edu.ru/
«JlucriepcHble CUCTEMBI U lesson/8f219cef-7a8a-44d5-b58a-
pacTBOPBI» b3d1b2eeb237

Tema 4. Xumuueckue peakuuu (14 gac)
OCHOBBI XUMUYECKOH
42 | TEpMOJAVMHAMMUKH. 1 bubmmorexa HOK
https://m.edsoo.ru/ff0d5708
[TonsiTue 06 >HTATBIINHT
https://lesson.academy-
OnpenenieHne TEMmI0BbIX

43 | >hheKxToB XHUMIIECKIX | content.myschool.edu.ru/lesson/
peaxuit. 3axon T'ecca 75637222-d397-4b1a-810a-

cc7bca9e8alc

44 OnpenenieHne TEMmI0BbIX 1




3¢ PeKTOB XUMHUECKUX
peakiuii. 3akoH ['ecca

OHpe,Z[GJ'IGHI/IC TCIIJIOBBIX

45 | 3 (pexTOB XUMHUUYECKHUX
peakuuii. 3akoH ['ecca
Hamnpasnenne

4 | MPOTEKAHI XMMIECKIX
peaktuii. [Toastue 06
SHTPOITUHU
Hampasnenne
MPOTEKAHUSI XUMUIECKUX

47 .
peakuuit. [lonsitue 06
SHTPOITUU

https://lesson.academy-

43 CKOpOCTh XUMHUYECKUX content.myschool.edu.ru/lesson/

peaknuit 2390b83e-a935-4c96-bd3a-
25f26d9¢1139
daxTOpHbI, BIUSIOIIAC https://lesson.academy-

49 | HaCKOpocTh content.myschool.edu.ru/lesson/
TOMOTEHHBIX H ctb70c37-2784-4¢66-be05-
TeTEePOreHHBIX PEaKINi b0966d{th673
@DaxTOpHI, BIUAAIOLINE

5o | Ha cKopocTs
TOMOTE€HHBIX U
reTepOTreHHbIX peaKlui

51 | Karanus u katanu3atopsl bubmorexa HOK

https://m.edsoo.ru/ff0d3f34

52 | Karanu3 u katainu3atopel

https://lesson.academy-
XUMHUYECKOE paBHOBECHE

53 | 1t criocoBLl ero content.myschool.edu.ru/lesson/

eMeIeHHs fOcb5def-307e-4575-89d0-
86041b603655
HMIeCKoe https://lesson.academy-

54 | pasHoecue 1 cocoGH: content.myschool.edu.ru/
ero CMeIICHHs lesson/7¢19b0ba-7815-4db3-8614-

dOac5b740b3b

55 [TpakTuueckas padbota

Ne4




Tema 5. XuMuveckue peakuuu B pactBopax (24 yac)

56

Bopna xak cia0Oslid
AJIEKTPOJIUT.
Bonoponusii
nokasareib. CBoiCcTBA
PacTBOPOB JICKTPOJIUTOB

57

Bopa kak ciaOpIit
AJICKTPOJIUT.
Bonxopoansriit
nokasareiib. CBoMCcTBa
PacTBOPOB JIEKTPOIUTOB

58

[IpoTonutnyeckas
TEOpHsI KUCIIOT U
OCHOBaHMI

59

[IpoTomuTnyeckas
TEOPUS KUCIIOT U
OCHOBaHUU

60

Heoprannueckue u
OpraHUYEeCKUE KUCIIOTHI B
CBETE TEOPUU
ANEKTPOJIUTUYECKOU
JTUCCOIAIUU U
MPOTOJIUTUYECKOM
TEOpUU

bubmuoreka [IOK
https://m.edsoo.ru/ff0dfee2

61

Heoprauunueckue u
OpPraHUYECKUE KUCIIOTHI B
CBETE TCOPUU
BJIEKTPOJIUTHYECKON
JUCCOLUAIIUM U
MPOTOJIUTUYECKOM
TEOpUH

https://lesson.academy-
content.myschool.edu.ru/

lesson/7¢19b0ba-7815-4db3-8614-

d0ac5b740b3b

62

Heopranunueckue u
OPraHUYE€CKUE KUCIIOTHI B
CBETE TEOPUU
AJIEKTPOJIUTHYECKON
JTUCCOLIMAIU U
MPOTOJIUTUYECKOMN
TEOpUH

63

IIpaktnyeckas padbora




Ne5

64

Heopranuueckue u
OpraHNYEeCKHE OCHOBAHUS
B CBETE TEOPUH
AJIEKTPOJTUTUUECKOM
JUCCOLMALUU U
MPOTOJIUTUYECKOMN
TEOpUHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

65

Heopraunueckue n
OpraHNYEeCKUE OCHOBAHUS
B CBETE TEOPUH
AJIEKTPOJIUTUUECKON
JTUCCOLMAIUU U
MPOTOJIUTUYECKOMN
TEOpUH

66

Heopraunueckue n
OpraHUYeCKHe OCHOBAHUS
B CBETE TEOPUH
AJIEKTPOJIUTUYECKON
JTUCCOLMAIUU U
MPOTOJIUTUYECKON
TEOpUHU

67

Conu B cBeTe Teopun
JIEKTPOJIUTUYECKOU
JUCCOLMALNN

bu6anorexa IIOK
https://m.edsoo.ru/00ad9474

68

Conu B cBeTe Teopuu
JIEKTPOJIUTUYECKOU
JUCCOLMALNN

https://lesson.academy-
content.myschool.edu.ru/

lesson/7¢19b0ba-7815-4db3-8614-

dOac5b740b3b

69

[TpakTuyeckas padbora
Ne6

70

['unponus
HEOpraHU4ECKUX
BEIIECTB

https://lesson.academy-

content.myschool.edu.ru/lesson/

237cdb54-2787-4817-8330-
6e027b075645

71

['mnponus
HEOPraHMYECKUX
BEILECTB




72

I'mpponus
HEOPraHUYECKUX
BEIIIECTB

73

[Tpaktuyeckas pabora
N7 «I'maponu3
HEOpPraHUYECKUX U
OpPraHUYECKHUX BEIIECTBY

74

O0o001IeHue 1
cucTeMaTH3alus 3HaHUI
10 TeMaM «XHMMHYSCKHE
peakuum» u
«XUMHYECKHE pEaKUU B
pacTBopax»

75

O6o0menue u
cHCTeMaTHu3aIus 3HaHuM
10 TeMaM « XHUMHUYCCKHE
peakuum» u
«XUMHYECKHE PEAKLH B
pacTBopax»

76

Kontponpsnas padora Ned
10 TeMaM « XMMHYECKHe
peaKmum

U «XUMHYECKHE PEaKIInH
B PacTBOpax»

Tema 6. OkuCIUTENBHO-BOCCTAHOBUTEIbHBIE pouecchl (13 vac)

77

OkuCIUTENbHO-
BOCCTAHOBUTEJIbHbBIE
pEeaKIu U METO/IbI
COCTaBJICHUS UX
YpaBHECHUH

bu6mmoreka [IOK
https://m.eds00.ru/00adb076

78

OKuCIUTEIBHO-
BOCCTAHOBUTEJILHBIC
pEeaKIuu U METO/IbI
COCTAaBJICHUS UX
YpaBHEHUM

https://lesson.academy-
content.myschool.edu.ru/lesson/
8f219cef-7a8a-44d5-b58a-
b3d1b2eeb237

79

OKuCIUTEIBHO-
BOCCTAaHOBHUTCIIbHEIC
peaKIuu U METO/IbI
COCTaBJICHUS UX

https://lesson.academy-
content.myschool.edu.ru/lesson/
a0d5bd16-683e-4ale-8073-
70c604e9c862




YpaBHECHUU
OKuCIUTEIBHO-
BOCCTaHOBHUTEIIHbHBIC
80 pEAKIIMUA U METOIbI 1
COCTaBJICHHUS UX
YpaBHECHUH
bu6mmoreka IIOK
81 IeKTPOIH3 ! https://m.edsoo.ru/00ael 156
https://lesson.academy-
content.myschool.edu.ru/lesson/
82 | Smextpomis : 81219cef-7a8a-44d5-b58a-
b3d1b2eeb237
83 | Dnekrponus 1
https://lesson.academy-
%4 XUMHUYECKHE UCTOYHUKU | content.myschool.edu.ru/lesson/
TOKa e7118162-0d4d-4018-b917-
422¢3e710750
25 XHUMHUYECKHUE HCTOYHUKHU |
TOKa
26 Koppo3sus meraninoB u |
CIIOCOOBI 3aIIUTHI OT HEE
O00011eHNE U
g el ek
https://m.edsoo.ru/00adb486
BOCCTAHOBHTEIIbHBIC
MIPOIIECCHD
O06o0menne u
cucTeMaTHu3alus 3HaHUI
88 | mo Teme «OKHUCIUTETBHO- 1
BOCCTAHOBHTEIILHBIC
MIPOIIECCHD»
KonTponsnas padota
No5 1o Teme
89 | «OKucIuTEIBHO- 1
BOCCTAHOBHTEJIbHBIC
MIPOIIECCHD
Tema 7. Hemerainbl (40 yac)
90 Bonopon 1 https://lesson.academy-




content.myschool.edu.ru/04/11

91 Bosopon bubnuoreka [IOK
https://m.edsoo.ru/ff0d4dd0

9 U bubnuoreka [IOK
https://m.edsoo.ru/00addfe2

93 ["anorenst

["amoreHoBOIOPOIBI U
94 ranoreHOBoz?oEo;HHe bubmmoreia IOK
https://m.edsoo.ru/00ade104
KHCIIOTBI. ["ajoreHuapl
95 Kucnoponnsie
COCJIMHEHUS XJIOpa
96 Kucnoponnsie
COCJIMHEHUS XJIOpa
https://lesson.academy-
97 Kucnopoansie content.myschool.edu.ru/lesson/
COEJIMHEHUS XJIOpa 6545ec44-34¢c5-4316-826b-
a648d7d6fef7
bu6mmoreka [IOK

98 | Kucnoponu oson https://m.edsoo.ru/ff0d448e

99 Kucnopon u o301
https://lesson.academy-

100 | Kicropoa i oso content.myschool.edu.ru/lesson/
cfb70c37-2784-4¢c66-be05-
b0966d{tb673

101 | Ilepokcua Bomopoa

102 | Tlepoxcun Bomoponaa
bu6mmoreka IIOK

103 Cepa https://m.edsoo.ru/00ade64a

104 CepoBogopoa u bubnuortexa [IOK

CyIbpuabI https://m.edsoo.ru/00ade802
Oxkcup cepoi(1V),
105 | cepHucras kucnora u eé
conn
Oxkcun cepoi(VI).

106 CepHa):I KHF::JIf)Ta)H eé bubmmoreia LIOK
https://m.edsoo.ru/00adea28

con

107 | Okcun cepsi(VI). Cepnas




KHUCJIOTa U €€ COJIN

108 | Asor bubnuoreka [IOK
https://m.edsoo.ru/00adecab
but6mmoreka [IOK

109 ] Ammua. Comm ammonHs https://m.edsoo.ru/00adf004

110 | AmMmuak. Con aMMOHUS

OKcuapl a3oTa.
111 | A3oTucras Kuciora u
HUTPUTHI
Okcunpel azora.
112 | A3oTucTas KMUCI0Ta U
HUTPHUTHI
13 A30THas KHCIIOTA U bu6mmoreka IIOK
HUTPATHI https://m.edsoo.ru/00adf306
114 A3oTHas KHCJI0Ta U
HUTPATHI
115 A3oTHas KuCIoTa U bu6anorexa IIOK
HUTPAThI https://m.edsoo0.ru/00adf306
116 docdop u ero bu6mmotexa LIOK
COCIMHEHUS https://m.edsoo.ru/00adf68a
117 docdop u ero
COCAUHCHUS
118 docdop u ero
COCAUHCHUS
119 VYraepoa u ero bu6mmoreka [IOK
COEIMHEHHUS https://m.edsoo.ru/00adfd9c
120 Yraepon u ero
COCIMHECHUS
121 Yraepon u ero but6mmoreka [IOK
COEIMHEHHUS https://m.edsoo.ru/00adfebe
122 Kpemuuii u ero bubnuoteka [IOK
COEIMHEHHUS https://m.edso0o.ru/00ac080a
123 Kpemuwnii u ero
COCTHHCHUS
124 Kpemnuii u ero
COCTMHCHUS
125 | [Ipaktuyeckas pabota




No8
126 [TpakTuyeckas padbotaNe )
9
O6006mienne u
127 | cucremaTn3anus 3HAaHUHU 1
no Teme «HemeTanmbi»
O06o01enne u
128 | cucremaTtu3aus 3HaHUI 1
o teme «Hemeraiutb
129 KontponbHas padbora Ne6 |
1o Teme «Hemeraiutb
Tema 8. Metasuibl (33 yac)
https://lesson.academy-
130 ] [lenotnre MeTamIs ! content.myschool.edu.ru/04/11
bu6aunorexa IJOK
131} [enotnre MeTamIs ! https://m.edsoo.ru/00ae14b2
https://lesson.academy-
content.myschool.edu.ru/
132 | Wenourie metanme: : lesson/e7ff8162-0d4d-40£8-b9f7-
422¢3e710750
133 Merausl [b-rpynisr: | bu6nmnoreka [JOK
Menb U cepedpo https://m.edsoo.ru/00ae1d86
134 Meramne! Ib-rpynmner: |
MeJb U cepedpo
135 Meramne! Ib-rpynmner: 1
MeJlb U cepedpo
bepunnuii, Maraui u
136 meIJ)quHOIs;MenLHLIe 1 bubmorexa IOK
— https://m.edsoo.ru/00ael5e8
. . https://lesson.academy-
bepunnuit, maraumii u
137 | menounoseMebHBIEe | content.myschool.edu.ru/
— lesson/e7ff8162-0d4d-40f8-b9f7-
422¢3e710750
bepuinnuii, Maraui u
138 | memoyHO3eMENbHBIE 1
METaJLTBI
JKécTkocTh BOJBI U bu6anorexa IIOK
139 . 1
CHoco0bI €€ ycTpaHeHUs https://m.edsoo.ru/00aelae8




but6mmoreka [IOK

140" | Husik https://m.edsoo.ru/00aelc64
141 | Hunak
142 AJIFOMUHHH U €T0 bu6mmoreka [IOK
COEJIMHEHHUS https://m.edsoo.ru/00aelc64
https://lesson.academy-
143 AJIOMUHUH U €ro content.myschool.edu.ru/lesson/
COEIMHEHHUS 46b429¢4-931c-43fb-a2ba-
be9eObbeddef
https://lesson.academy-
144 ATIOMUHUH U €ro content.myschool.edu.ru/
COCTMHCHUS lesson/e7ff8162-0d4d-40f8-b91f7-
422¢3e710750
bubmmoreka IIOK
145 | Xpowm u ero cocpuHens httos://m.edscl){).ru/Oan1d86
146 | XpoMm 1 ero coeuHEeHUs
147 | XpoMm 1 €ro coeTuHEHUs
but6mmoreka [IOK
148 | Mapraren httDs://m.edS(I)lo.ru/Oan1d86
149 | Mapranen
150 | Mapraunen
bu6mmoreka IIOK
151 ] Keneso httDs://m.edS(I)-E).ru/Oan 1d86
152 | XKeneszo
153 | Kenezo
[IpakTrueckas pabora
154 Nf 10 ’
155 ﬁflafmqecmﬂ paborta
O06o0mmeHne u
156 | cucremaTu3anust 3HaHUN
1o TeMe «MeTtaib
157 KontponsHnas pabora No7
1o TeMe «MeTtaibi»
O6o0mmeHne u
158 | cuctemMaTu3anms 3HaHUH

M0 Kypcy 00111ei XumMuun




O0001IEHNE U
159 | cucremaTu3anys 3HaHUN 1
0 KypCy O0IIel XUMUU

O0o0111eH1E U
160 | cucremaTn3anus 3HAHUU 1
0 Kypcy 00IIe XUuMHuH

Hrorosas KOHTpOJIBHAS
161 | pabora o kypcy oo1eit 1
xumun (ITA)

Xumus u ku3Hb (9 yac)

Hayunsle npuHImnIsI

OpraHu3aIuu https://lesson.academy-

162
XUMHYECKOTO content.myschool.edu.ru/04/11

MIPOU3BO/ICTBA

163 Crioco06b!I oTy4YeHHS
METaJJIOB U UX CILIABOB

XHUMHYECKOE
bu6anorexa IIOK
OKpYXarouiei cpesl u https://m.edsoo.ru/00ae4270

l64 | 3ATPASHEHHE

€ro NnocCjacaCTBUA

Posn xumuu B
oOecrieueHn
165 y 1
SHEPreTUYECKOM

0€30I1aCHOCTH

XUMUA U 3J0POBBE but6mmoreka [IOK

166 YeJI0BEKA https://m.edsoo.ru/00ae3£50

167 | Xumus nuiu 1

bu6mmoreka IIOK

1 X 1
68 MM B OBITY https://m.edsoo.ru/00ae3{50

169 XUMHUA B CEJIHCKOM |

XO3SMCTBE

170 | HarorexHomoruu 1

OBIIEE KOJIMYECTBO

YACOB IIO ITPOI'PAMME 170




YYEBHO-METOANYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

* Xumus, 10 xnacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlynun B.B.; noxa penakiueii Jlynuna B.B., OGmiecTBo ¢ orpaHM4eHHOM
O0TBETCTBEHHOCTHIO «[PODAY; Axuinonepuoe obiectBo «M3aaTenbeTBo
«IIpocBemieHue»

» Xumus, 11 xknacc/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., Jlyaun B.B.;
noA penakuueit Jlynuna B.B., O0miecTBo ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO

«IPODA»; Akumonepnoe obuectBo «M3aarensctBo «IIpocBemienne»
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