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MHNOSACHUTEJIbBHASA 3AITUCKA

PaGouas mporpaMma o XuMu# Ha ypOBHE CpEAHET0 001Iero oopasoanus pazpadboTaHa Ha
ocHoBe ®DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanum B Poccuiickoii
®enepaunn», TpeOOBaHUH K pe3yJabTaTaM 0CBOCHUS (efepanbHON 00pa30BaTeNIbHOM IPOrpaMMBl
cpennero  obmiero  obpazoBanus(DOIl  COQO), mnpeacraBienHsix B DepepaibHOM
rocygapctBeHHOM obOpasoBatenbHoM crangapre COO, ¢ yuérom Konmenmuu mnpenoaBaHus
yueOHOro mpeaMera «XuMHs» B 00pa3oBaTeNnbHBIX opranm3anusx Poccuiickoit depepanmy,
peann3yoImMx OCHOBHBIE 00pa30BaTeIbHbIC TPOTPAMMBI, U OCHOBHBIX IMOJIOKEHUH «CTparerun
pa3Butus BocnuTaHusi B Poccuiickoii denepaunu Ha nepuon ao 2025 roga» (Pacmopsikenue
[TpaButenbcrBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YpOBHE YriyONEHHOTO W3y4YECHUs 3aHMMAET BaXXHOE MECTO B CHCTEME
€CTeCTBCHHO-Hay4HOTO oOpa3zoBanust y4amwmxcs 10-11 rmaccoB. HM3yuenuwe mpeamera,
peamm3zyeMoe B yCIOBUAX IU(GPEPEHIIMPOBAHHOTO, TNPOPUIBHOTO OOyYeHHUs, MPU3BAHO
obecnieunTh 0OIIe00pa30BaTENbHYI0O U OOMIEKYIBTYPHYIO MOATOTOBKY BBIMYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO JUTS QAN TaIllMH UX K OBICTPO MEHSFOIIUMCS YCIIOBHUSM JKU3HU B COIIMYME, a TaKKe
JUIS TIPOJIOJDKEHUSI OOydeHHs] B OpraHM3alusax MpodeccnoHaqbHOTO 00pa30BaHUs, B KOTOPBIX
XAMUS SBISICTCS OJTHOW M3 PHOPHUTETHBIX JUCIIUTUINH.

B mnporpamMe mo XWMHM HazHaueHHE TMpeaMera «XUMHsS» IOJy4aeT TOoapoOHYI0
MHTEPIPETALMI0O B COOTBETCTBHHM € OcCHOBomojararomumu nosoxenusMu OI'OC COO o
B3aMOOOYCIIOBJICHHOCTH TIEJICH, COJIEPIKaHMSs, PE3yabTaTOB 0OydeHHsI U TpeOOBAaHUN K YPOBHIO
MOJATOTOBKH BBIMTYCKHUKOB. CBHJETEIBCTBOM TOMY SIBIISIIOTCS CIEAYIOIIME BBIIOJIHIEMBbIE
IIPOrpaMMoH 1o XUMHUH (PyHKIUU:

e UHPOPMALMOHHO-METOIMYECKAs, pealu3alus KOTOpod o0OecreuuBaeT IOIydyeHHE
NPECTAaBICHUS O LENAX, COAEpKaHUM, oOmield cTpaTeruu OOydeHUs, BOCIIUTAHUSA U
pa3BUTH O0YJAIOLIUXCS CPEICTBAMU MpEeAMETa, U3y4aeMOoro B paMKaX KOHKPETHOTO
npohus;

® OpraHM3aLMOHHO-IUIAHUPYIOILAs, KOTOpas  IpeAycMaTpuBaeT  OIpe/eleHue:
IPUHLUIOB  CTPYKTYPUPOBAaHUS U  IOCIEAOBAaTEIbHOCTH H3Yy4EHHS  y4eOHOTo
MaTepualla, KOJMYECTBEHHbIX M KadeCTBEHHBIX €ro XapaKTepPHCTUK; IOIXOI0B K
(OpPMUPOBAHUIO COJEPKATENBHON OCHOBBI KOHTPOJSI U OLIEHKH OOpa30BaTENIbHBIX
JOCTIDKEHUM oOydaromuxcss B paMKax HTOrOBOM arTecTaluu B (opMe eIuHOro
roCyJapCTBEHHOTO 3K3aMEHa 110 XUMUH.

[Iporpamma 1151 yriay6aEéHHOIO U3y4eHHs XUMUU:

® YCTaHABJIMBACT MHBAPUAHTHOE IPEAMETHOE COJAEpKaHUe, 00s3aTeIbHOE Ul U3yYEeHUS
B paMKax  OTHENbHBIX mpoduiei, mpeaycMaTpuBaeT  pacHpeieicHue U
CTPYKTYpPUPOBAaHHUE €ro IO KJIACCaM, OCHOBHBIM COJEP)KaTENIbHBIM JIMHUSAM/pa3iesiaMm
Kypca;

e aéT MpUMEpPHOE pacrpesieieHne yueOHOro BpeMEeHH, PEKOMEHIyeMOro il U3y4eHUs
OTJICNIbHBIX TEM;

e [pelaraeT NpPUMEpPHYIO MOCIeA0BaTEIbHOCTh H3YUEeHUs YUeOHOT0 MaTepuaa ¢ yu€Tom
JIOTHKH MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEIMETHBIX CBA3CH;

e aéT METOAMYECKYI0 HMHTEpIpeTaluio Ieledl M 3aJad HM3ydeHHs [peaMera Ha
yriIyOJn€HHOM YpPOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CHUCTEME CPEIHETO
oOrmiero oO6pa3oBaHus, COJIEPKATEIBHON XapaKTePUCTUKU IJIAHUPYEMbIX pe3yJbTaToB
OCBOEHMS OCHOBHOM 00pa3oBaTeNbHON MPOrpamMMbl CPEeJHEro o0mero oOpa3oBaHUs



(IMYHOCTHBIX, METANPEIMETHBIX, MIPEIMETHBIX), a TAKXKE C Y4ETOM OCHOBHBIX BUJIOB
y4eOHO-TI0O3HABATENbHBIX JICHCTBUN OOYyYaromerocss IO OCBOCHHUIO COJEPIKAHHS
IpeaMera.

[To BceM Ha3BaHHBIM MO3UIHSM B IIPOrpaMMe IO XUMHUH IPEIYCMOTpPEHA TPEEMCTBEHHOCTb
¢ 00yueHHeM XMMUH Ha ypOBHE OCHOBHOTO 0011ero o0pa3oBaHus. 3a peaeIaMH yCTaHOBICHHOM
IIPOrpaMMOi IO XUMHUM 00s13aTeIbHON (MHBapUAHTHOM) COCTaBJISIOIIEH coaepKaHMsl yueOHOTO
npeaMera «XUMHs» 0CTaETCsl BO3MOKHOCTh BbIOOpA €ro BapMaTUBHOM COCTABIISAIOLIEH, KOTOpast
JIOJIKHA OTPEIENATHCSA B COOTBETCTBUU C HAIIPaBJIEHUEM KOHKPETHOIO Ipo(puiIsi 00ydeHus.

B cootBerctBUM ¢ koHuentyanbHbiMU ToJokeHusiMu DPI'OC COO o HazHaueHUH
peaMeTOB 0a30BOT0 U YrIIyOJIEHHOTO YpOBHEH B cucTeMe Mu(GepeHIIMPOBAHHOTO 00yUEHHS HA
YpOBHE CpeZHero o01iero 00pa3oBaHus XMMUS Ha ypOBHE YTIyOJIEHHOTO N3y4EHHs HallpaBJIeH Ha
pealin3anuio NPeeMCTBEHHOCTH C MOCIEIYIOIIUM TarloM MOJIy4YEeHHUs] XMMUYECKOTO 00pa30BaHUs
B PaMKax M3YyYEHHsI CHEIHAIbHBIX €CTECTBEHHO-HAYUYHBIX U XUMUYECKUX IUCIUIUIMH B By3aX H
OpraHM3alnusax cpenHero npogeccruoHanbHOro odpasoBanus. B 3Tol cBsA3M u3yueHue npeamera
«X¥MHS» OPUEHTHPOBAHO MPEUMYILIECTBEHHO HA PACIIUPEHUE U YIIyOJIeHHe TeOPETUYECKOW U
MPaKTUYECKON MOATOTOBKH OOydarouInxcs, BIOPABIIUX ONpeAenEéHHbIN Npoduib o0ydeHus, B
TOM 4YHCJIE€ C TEpPCHeKTUBOM MOCIEAYIOMIET0 TMOJyYeHUs] XMMHUYECKOro o0pa3oBaHUS B
opraHuzamusax npodeccnoHanbHOT0 o0pa3oBanus. Hapsaay ¢ atum, B cBere TpedoBanuiit ®I'OC
COO k mIaHMpyeMbIM pe3yiabTaTaM OCBOEHHUs (elepanbHOil 00pa3oBaTeNbHON MPOrpaMMBI
cpenHero ooOmiero o0Opa3oBaHUsl H3Y4EHHE MpeAMeTa «XUMHUS» OPUEHTHPOBAHO TaKXkKe Ha
pelIeHre 3a1a4 BOCIUTAHUS U COLMAIBHOTO Pa3BUTUSI 0Oydarouuxcs, Ha GOpMUPOBAHUE Y HUX
OOIIEUHTEIUICKTYaTbHBIX YMEHUN, YMEHUH pallMOHAIM3ANNK Y9eOHOTO Tpyna W 0000IMIEHHBIX
Coco00B AESITEIbHOCTH, UMEIOIUX MEXIUCIUIUIMHAPHBINA, HAIIPEAMETHBIN XapakTep.

CocrapnsiomuMu  npeaMera «XUMUS» Ha YpOBHE YIIIYOJIEHHOTO H3Yy4CHMs SIBIISIOTCS
yrayonénnasle Kypebl — «Opranndeckas xuMus» n «OOmas u HeopraHudeckas xumus». [Ipu
OIpENIeNIEHNH MOAXO0J0B K OTOOpPY M CTPYKTYPHOH OpraHM3alliu COJEp>KaHUs 3TUX KypCOB B
MporpaMMe 1Mo XUMUHU 3a OCHOBY NMpUHATH nojokeHuss ®I'OC COO o paznuuusax 6a30BOro u
yri1yOia€HHOrO ypOBHEN U3ydeHHUs IpeaMeTa.

OcHoBy conepxxanusi KypcoB «Opranumdeckas xumus» U «OOLas U HeopraHudeckas
XUMUS» COCTABIISET COBOKYIHOCTh IPEAMETHBIX 3HAHUH U YMEHMH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO H3yuY€HMs IpeaMeTa. JTa CHUCTeMa 3HAHUM IOJydaeT OMNpeleIEHHOE TEOPeTHUYECKOoe
JIONOJIHEHWE,  MO3BOJISIOIIEE  OCO3HAHHO  OCBOUTh  CYLIECTBEHHO  OoibIIMM  00BEM
¢axTosoruueckoro Matepuana. Tak, Ha yriyOJ€HHOM ypOBHE M3y4eHUs MpeaMera odecrieueHa
BO3MOKHOCTh 3HAQUUTEJIBHOTO YBEJIMYEHUs O00bEMa 3HAHUM O XUMHUYECKUX 3JIEMEHTaX MU
CBOMCTBaX MX COECIMHEHUN HA OCHOBE PACIIMPEHHs U yriyOJeHus NpeACTaBICHUN O CTPOCHUU
BEIIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSX MPOTEKaHMs peakiHii, paccMaTpUBaeMbIX C
TOYKH 3PEHUS XUMHUYECKONH KMHETUKU U TePMOAMHAMUKH. M3ydeHne nepruoguueckoro 3aKkoHa u
[lepuoanyeckoif  cUCTEMbl  XMMHUYECKMX  JJIEMEHTOB  OazupyeTcs Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHHUYECKUX MPECTABICHUAX O CTPOEHUH aToMa. XUMHUYECKast CBsI3b OOBSICHAETCSI C
TOYKH 3PEHUS FHEPreTHUECKUX U3MEHEHUH TIpU €€ 00pa30BaHMU U pa3pyLICHUH, a TAKXKe C TOUKU
3peHMsI MEXaHU3MOB e€ oOpa3oBaHus. V3yueHrne TUIIOB peakuuid JOMoHsAeTCs (OPMUPOBAHUEM
IpEJCTaBICHUNA 00 3JEKTPOXMMHUYECKUX IMpoIleccax M AIIEKTPOJIM3€ paclljaBOB UM pPacTBOPOB
BellecTB. B Kkypce opraHuueckod XUMHMM TPH PACCMOTPEHUHM PEAKUHMOHHOW CIIOCOOHOCTH
COEJIMHEHUH yzemsieTcss ocoboe BHUMaHHUE BOMpocaM 00 3JIEKTPOHHBIX d(p(peKTax, 0 B3aMMHOM
BIIMSIHUM aTOMOB B MOJICKYJIaX M MEXaHU3MaX PEaKIIHi.



Ocoboe 3HaYeHHe MMEET TO, YTO Ha COJIEP)KAHHE KYypPCOB XUMHH YIIyOJIEHHOTO YPOBHS
W3YYEHUS JIJISl KJIACCOB ONPEACTIEHHOTO MPoPuis (TIIaBHBIM 00pa30M Ha UX CTPYKTYPY B XapakTep
JIOTIOJTHEHUH K 00ILel CUCTEME NPEAMETHBIX 3HAHUN) OKa3bIBAIOT BIMSHUE CMEKHBIE IPEAMETHI.
Tak, Hanpumep, B COAEPIKaHUM MPEIMETa ISl KIIaCCOB XMMHKO-(hu3ndeckoro npoduist Oopinoe
3HaueHUe OyAyT MMEThb 3JE€MEHThl yuyeOHOro marepuana no obmed xumuu. [Ipu uzydeHuu
npeaMeTa B JAHHOM CITydae akUEeHT OyAeT cliesaH Ha OOIIHOCTh METOJIOB MO3HAHMUS, OOUTHOCTD
3aKOHOB U TEOPUI B XUMUU U B PU3UKE: ATOMHO-MOJICKYJISIpHAS TEOPHS (MOJICKYIISIpHASI TEOPHSI B
¢u3nKe), 3aKOHBI COXPAHEHHS MAacChl M DSHEPIHH, 3aKOHBI TEPMOIAMHAMHKH, ODJIEKTPOJIN3A,
IIPEJICTaBICHUS O CTPOEHUU BEILLIECTB U JIPYTOE.

B 10 e BpeMs B coAepKaHUU MPEIMETa Ui KJIACCOB XUMHKO-OHOJIOTHYECKOTO PO (HuIIs
OoJIbIIUIN yAETBHBIN BeC OyAeT UMETh OpraHuydeckas Xumusi. B 3ToMm ciydae mpemocTaBisieTcs
BO3MOXHOCTB U1 00Jjiee 00CTOATENIBHOTO PACCMOTPEHMSI XUMHUUYECKOI OpraHu3aliy KJIETKH Kak
OMOJIOTMYECKON CHUCTEMBbI, B COCTaB KOTOpPOM BXOJAT, K NpUMEpY, TaKH€ CTPYKTypHbIE
KOMITOHEHTBI, KaK JUNHJbI, OEJIKU, YIJIeBOJAbI, HyKJIIEMHOBbIE KHUCIOTHI U npyrue. Ilpu stom
3HaHUSI O COCTaBE U CBOICTBAaX MpPEICTAaBUTENEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CIIy’KaT OCHOBOM JIJIsl U3y4EHUS CYIIIHOCTHU IPOIIECCOB (POTOCHHTE3A, AbIXaHHUS, TUIIIEBAPEHUSI.

B mnnane ¢opmupoBaHusi OCHOB HAy4HOI'O MHPOBO33PEHHS, OCBOEHHUS OOIIEHAYYHBIX
METOJIOB TIO3HAHUS U OTBITA MPAKTHYECKOTO MPUMEHEHUSI HAYIHBIX 3HAHUIN W3Y4ECHHE TIPeIMETa
«XuMHU» Ha YrayOJn€HHOM YpOBHE OCHOBAaHO Ha MEXIIPEIMETHBIX CBS3SIX C Y4eOHBIMU
IpeMeTaMu, BXOASIIMMU B COCTaB NMpeAMETHbIX oOnactell «EcTecTBEeHHO-HAyUHBIE MTPEIMETHIY,
«Marematuka u nHGopMaTHKa» U «PyCCKUH S3BIK U TUTEPATYPAY.

[Ipn u3ydeHun ydyeOHOTO mpenmeTra «XUMHUS» Ha YriayOIEHHOM YypOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero oOmiero oOpazoBaHusi (Ha 0a30BOM YypOBHE), 3amayeit
MEPBOCTEIIEHHOM 3HAYUMOCTU SIBJISETCS (OPMHUPOBAHME OCHOB HAYKHM XMMHUHU Kak 0OJacTH
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKON MJEsTeTbHOCTH YeJIOBeKa W OJHOTO U3
KOMITOHEHTOB MHPOBOW KyJIbTyphl. Pemienue 3Toil 3ajaun Ha yriayOlIE€HHOM YpOBHE H3y4YEHHS
IpeaMeTa IpearoiaraeT peaqu3alnio TakKuX 1eliei, Kak:

e (opmupoBaHue NpeACTaBICHUN: O MaTEPUATLHOM €MHCTBE MUPA, 3aKOHOMEPHOCTSIX U
[M03HABAEMOCTH SIBJICHUH MPUPOJIbI, O MECTE XMMHUH B CUCTEME €CTECTBEHHBIX HayK U €€
BeIylieil poiau B 00ecrneYeHWH YCTOWYHMBOTO Pa3BUTHs 4YEJIOBEUECTBA: B PEIICHUU
po0eM 3KOJOTMYECKOM, HHEPreTHUecKOd M MHIEBON OE30MacHOCTH, B Pa3BUTUU
MEUIIMHBI, CO3/IaHUU HOBBIX MaTE€PHUAaIOB, HOBBIX HICTOYHUKOB SHEPTUH, B 00ECIICUeHUU
paIMOHATILHOTO MPUPOAOIOIIb30BaHUs, B (OPMUPOBAHUKM MHUPOBO33pEHUS U OOIIeH
KYJIBTYPbl YEJIOBEKa, a TaKKe IKOJOTHYECKH O0OOCHOBAHHOTO OTHOIICHHSI K CBOEMY
3I0POBBIO U IPUPOJIHON CpeEJIe;

® OCBOCHHME CHCTEMbl 3HAHMH, JIeKAIlUX B OCHOBE XHMHUYECKON COCTaBJISIOIIEH
€CTECTBEHHO-HAYYHON KapTHHBI MUpPa: (PyHAaMEHTAIbHBIX MOHATUH, 3AKOHOB U TEOPUI
XMMHH, COBPEMEHHBIX MPEICTABICHUN O CTPOEHUM BEIIEeCTBAa Ha Pa3HBIX YPOBHIX —
aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HAJIMOJIEKYJISIPHOM, O TEPMOJWHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKUX PEAKIUH, O XUMUYECKOM
pPaBHOBECHH, PACTBOPAX U JUCHEPCHBIX CHCTEMax, 00 OOIIMX HAyYHBIX MPHHIIMIIAX
XUMHUYECKOTO MPOU3BO/JICTBA;

e (opMupoBaHHe Yy OOYYAIOUIMXCSI OCO3HAHHOIO TOHUMaHUs BOCTPEOOBAHHOCTH
CUCTEeMHBIX XHUMHUYECKUX 3HAHUU 17 OOBSICHEHUs KIIOYEBBIX HAEH U mpoliem
COBPEMEHHOW XWMHUHU, i1 OOBSCHEHUS W MPOTHO3HPOBAHUS SBICHHUM, HMEIOIIUX
€CTECTBEHHO-HAYYHYIO MPUPOAY; TPAMOTHOT'O peIIeHUs po0IeM, CBA3aHHBIX C



XUMHEH, TMPOTHO3UPOBAHMUS, aHaIM3a W OLEHKH C TO3MIMUH 3KOJOTMYECKOMN
0€30MacHOCTH TOCTEACTBUN OBITOBON M MPOHM3BOJCTBEHHOW JEATEIHLHOCTH YEIIOBEKA,
CBSI3aHHOM C XMMHUUYECKHUM ITPOU3BOICTBOM, UCTIOIB30BAHUEM U IepepabOTKOM BEIIECTB;
yriayOJieHne TPEJCTaBICHUH O HAyYHBIX METOJAaX IO3HAHMS, HEOOXOIMMBIX JUIS
MPUOOPETEHUST YMEHHUI OPHCHTUPOBATHCS B MUPE BEIICCTB M OOBSICHCHHUSI XUMUIESCKHIX
SIBJICHU, UMEIOIIUX MECTO B IPUPOJIE, B IPAKTUYECKOM NESITEIBHOCTH U TOBCEHEBHOMN
JKU3HH.

B nutane peanuszanuu nepBoodYepeHbIX BOCIUTATENbHBIX U Pa3BUBAIOLINX (QYHKIIMN LEIO0CTHON

CUCTEMBI CpeZHEro oO11ero 0opa3oBaHus MPU U3YUYEHUHU IpeaMeTa «XUMUA» Ha YIiyOnEHHOM
YPOBHE 0COOYIO aKTyaJIbHOCTh PUOOPETAIOT TaKKe NN U 33Ja9H, KaK:

BOCIIUTaHHE YOEXKIEHHOCTH B IIO3HABAEMOCTH SBJICHUW NPUPOJIBI, YBAXKEHHS K
MPOIIeCCy TBOpYECTBA B OOJACTH TEOPETHUYSCKUX WM TPHUKIIATHBIX HCCICAOBAHWH B
XUMHH, (POPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKHU,

pa3BUTHE MOTHBAIMU K OOYyYEHHIO M TO3HAHHUIO, CIIOCOOHOCTEW K CaAaMOKOHTPOJIO U
CaMOBOCTIUTAHHIO Ha OCHOBE YCBOCHHSI OOIIEUEIIOBEUECKIX IIEHHOCTEIH;

pasBUTHUC IIO3HABATCIIbHBIX HHTEPECCOB, HHTCJIICKTYaJIbHBIX n TBOPYCCKUX
criocoOHOCTEN oOydarommxcs, (popMUpOBaHWE y HUX CO3HATEIHHOTO OTHOIICHHS K
caMOOOpa3OBaHUI0 W HEMPEPHIBHOMY OOpa30BaHHWIO KaK YCIOBHIO YCIEITHOW
npoheCcCHOHATBPHOM M OOIIECTBEHHOW IEATEIHHOCTH, OTBETCTBEHHOTO OTHOIIEHHUS K
CBOEMY 37I0pOBBIO M IOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HH,

dbopMHpOBaHHE YMEHHI M HaBBIKOB Pa3yMHOIO MPHUPOJONOIB30BaHUS, DPAa3BUTHE
9KOJIOTHYECKOM  KYJIbTYpbl,  MNpHOOpeTeHHue  OmbiTa  OOLIECTBEHHO-TIOJE3HOMN
9KOJIOTMYECKOM AeATeIbHOCTH.

OOmiee 4YuCIIO YacoB, MPEIYCMOTPEHHBIX IUIsi HW3YYCHUsS XUMHH Ha YriyOJIeHHOM YpOBHE
cpenHero o6mero oOpazoBaHusi, coctaBisier 204 gaca: B 10 xmacce — 102 gaca (3 dgaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HeZeno).



COJEP/KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHUH.

[IpenmMer u 3HayeHHE OPraHUYECKOM XUMUM, TMPEACTAaBIEHUE O MHOrooOpasuu
OPraHNYeCKUX COCTUHECHUM.

DNEeKTPOHHOE CTPOEHUE aToMa YIJIepoJia: OCHOBHOE M BO30YXIAEHHOE COCTOSHUS.
BanenTtHble BO3MOKHOCTH atoma yriepoja. XUMUYecKasl CBs3b B OPraHUYECKUX COEAMHEHHUSX.
Tunel rubpuan3anuy aTOMHBIX opOHUTanel yriepoaa. MexaHu3Mbl 0Opa30BaHUSI KOBAaJEHTHOMN
CBs3M (OOMEHHBIN U TOHOPHO-aKLENTOPHBIN). THUIbI mepeKkpbIBaHNs AaTOMHBIX OpOUTalel, G- U T-
cs3u. OpuHapHas, JBOWHAs W TpouHas cBs3b. CHOCOOBI pa3pbiBa CBsi3ed B MOJIEKYJax
oprannyeckux BemiecTB. [lousTre o cBOOOAHOM paauKaie, Hykieoduie u eKTpodue.

Teopust crpoenust opranudeckux coenuHeHuit A.M. bByriepoBa u coBpeMeHHbIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYJ. 3HaUEHHE TEOPUH CTPOCHUSI OPTaHUYECKUX COEIMHEHH.
MounekynspHele U CTpyKTypHble (GopMynbl. CTpyKTypHbIE (OPMYIBl Pa3INYHbIX BUJOB:
pa3BépHyTas, CoKpami€éHHas, ckeneTHas. M3omepus. Buael wH30Mepun: CTpPYKTypHas,
MIPOCTPAHCTBEHHAA. OJEKTPOHHBIE A(P(GEKThl B MOJEKyJaX OpPraHUYEeCKHX COEIUHEHHM
(MHIYKTUBHBIN U ME€30MEpHBIN 3P PEKTHI).

[IpencraBnenue o kinaccupuKaMM OpraHnYecKux BemecTB. [loHATHE 0 QYHKITMOHATHHON
rpynne. I'omosorusa. I'omonorudeckue psanel. CucreMarnyeckass HOMEHKIIATYypa OpPraHU4eCKHX
coequuenuii (IUPAC) u TpuBnanbHble Ha3BaHHUS OTACIBHBIX MTPEICTaBUTEIICH.

OcobenHoctTt W KjJacCHpUKAKMSA  OpraHUYECKUX  peakiui.  OKHCIUTETbHO-
BOCCTaHOBHUTEJIbHBIEC PEAKIIMY B OPraHU4YECKON XUMHH.

OKCIIEpUMEHTAJIBHBIE METOJbI M3YYEHUsS BELIECTB M MX MPEBPAIICHUN: O3HAKOMIICHHUE C
oOpa3laMy OpraHMYeCKUX BELIECTB U MaTepualaMu Ha UX OCHOBE, ONBITHI 10 MPEBPAIIECHUIO
OpraHMYeCKUX BELIeCTB IpU HarpeBaHuu (IUIaBJI€HHE, OOYIJIMBaHHME M  TOpPEHHeE),
KOHCTPYMPOBAaHUE MOJIEJIEH MOJIEKYJI OPraHUYECKHUX BELIECTB.

YrieBoaopoabl.

Aunkanbl. ['omonoruueckuil psii ankaHos, oOmas GopMysaa, HOMEHKIATypa U U30MEpHsL.
DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aIKaHOB, SP -THOPHIM3AIMS aTOMHBIX
opburaneit yrneposa, 6-cBsi3b. @U3nuecKue cBOMCTBA alKaHOB.

XVMHYECKUE CBOMCTBA aJKAHOB: PEAKLIMU 3aMELICHMsI, NU30MEPU3aLUH, 1ETHIPUPOBaHUs,
LUKIW3aldY, @UpOJIM3a, KpekuHra, ropeHus. llpencraBieHne o MexaHu3Me peakuui
pasuKaIbHOIO 3aMELICHHUS.

Haxosxnenue B npupoe. CrnocoObl NOTy4eHHs] U IPUMEHEHNE aJIKaHOB.

Huknoankanel. O6mas ¢opmyna, HOMeHKIaTypa U u3omepusi. OcoOEHHOCTH CTPOEHUS U
XUMUYECKUX CBOMCTB MaiblX (LUKIONPONAH, IUKIOOYTaH) W OOBIYHBIX (LIMKJIOINEHTaH,
LUKJIOr€KCaH) IUKI0aIKaHOB. CrocoObI MMOJTydeHNsl U MPUMEHEHUE LUKIIOAIKaHOB.

Ankensl. ['oMonoruueckuii psi aakeHoB, oomas GopMysa, HOMEHKIAaTypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY/ AalKeHOB, SP>-TMOpHMAM3AlUs aTOMHBIX OpOMTaseil
yriaepoza, 6- u m-cBsi3u. CTPYKTYpHasi ¥ TeoMeTpudeckas (Iuc-TpaHc-) uzomepus. Ousndeckre
CBOMCTBA QJKEHOB. XHMHYECKHE CBOMCTBA: pEaKUMU IPUCOECIUHEHUS, 3aMELEHUs B O-
MIOJIOKEHUE TIpU JIBOMHOW CBS3M, MOJMMEpU3aluu M okucieHus. [IpaBmno MapkoBHUKOBA.
KadecTBeHHBIE peakIiy Ha IBOMHYIO CBsA3b. CIOCOOBI MOTyYEHHs U IPUMEHEHHE aJIKEHOB.



Ankamuensl.  Knaccudpukamuss — ankagueHoB  (CONpsDKEHHBIC,  W30JIMPOBAHHEIE,
Kymyaupogartuie). OCOOSHHOCTH 3JICKTPOHHOTO CTPOCHHS I XUMHYECKUX CBOMCTB COMPSHKEHHBIX
muenoB, 1,2- u 1,4-npucoenunenue. Ilomumepusanms conpspk€HHBIX aueHOB. CrocoObl
IIOJIyYEHUS U IPUMEHEHUE aJIKaJUCHOB.

AnkuHBL. ['OMONOTHYeCKHA Psii aIKMHOB, 00mas (Gopmyna, HOMEHKIATypa U H30MEpHs.
DNEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHME MOJIEKYJ AJIKHMHOB, SP-THOpUIM3alus aTOMHBIX
opOutaneii yriepoma. Du3nUecKHe CBOWCTBA ATKWHOB. XHWMHYECKHE CBOWCTBA: PEAKIIHH
MIPUCOEUHEHMS, JUMEpPU3AllUd U TpUMEpU3alU, OKUCIIeHUs. KucioTHble CBOMCTBA aJIKUHOB,
HMMEIOIUX KOHLEBYIO TPOIHYIO CBA3b. KauecTBeHHbIE peakuuu Ha TPOHHYIO cBs3b. CriocoObl
MIOJIy4YEHUS U IPUMEHEHUE AJIKUHOB.

ApomaTudeckue yriieBo1oposl (apensl). ['omonoruueckuii psi apeHoB, obmas Gopmyina,
HOMEHKJIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH301a.

®duznyeckue CBOMCTBAa apeHOB. XMMHUYECKHE CBOMCTBA OEH30J1a U €r0 TOMOJIOTOB: PeaKuu

3aMelleHusl B OEH30JbHOM KOJIbIIE U YTJIEBOJAOPOJHOM pajvKale, peakliuy MPUCOEIUHEHNS,
OKHCJIEHHE TOMOJIOT0oB OeH30:a. [IpencraBineHre 06 OpueHTUPYIOLIEM AEHCTBUN 3aMECTUTENEN B
OEH30JIbHOM KOJIblI€ Ha MPUMEPE ATKUIbHBIX PaJUKaioB, KApOOKCUIBHOMN, THIPOKCUIILHOM,
aMHUHO- U HUTPOTPYIIIbI, aTOMOB TrajioreHoB. OcoOOEHHOCTH XUMUYECKHX CBOMCTB CTHPOJIA.
[Tonmumepuzanus cruposna. CriocoObl NOTYUYEHHS U IPUMEHEHHE apOMaTHUYECKUX YTIIEBOJAOPOIOB.

[Ipupoausiii ra3. [lonyrHeie HedTsHble Tra3pl. Hedth n e€ mpoucxoxaenue. KameHHbIN

yTOJb U MPOJIYKTHI €ro nepepadoTku. CrnocoObl nepepadoTku He(TH: MEPErOHKa, KPEKUHT
(TepMuyeckuil, KaTaluTU4YecKuil), pugopmuHr, nuponus. [Ipoaykrsl nepepaboTku HEPTH, UX
IIPUMEHEHHE B IIPOMBIIIJIEHHOCTH U B OBITY.

I'enernyeckas CBsA3b MEXIY Pa3JINYHBIMU KJIACCAMH YIJIEBOJOPOAOB.

ONEKTPOHHOE CTPOCHHE TaJOTEHIIPOU3BOAHBIX YIJI€BOAOPOAOB. Peakunm 3aMemeHus
raJJoréHa Ha TUIAPOKCOTPYIIy, HUTPOIPYIIly, LUAHOIPYyNIly, aMHHOrpymmy. JlelicTBue Ha
TaJIOTEHIIPOU3BOJHBIE  BOJHOTO W  CHUPTOBOTO pacrBopa m€noun. Bsaumoneincrsue
JUTajJOr€HAJIKAHOB ¢ MarHueM M IUHKOM. [IoHATHE O METauI0OpraHMYECKUX COCAMHECHHSX.
Hcnonp3oBaHue TIaJOreHIPOU3BOIHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHUKE M IIPU CHUHTE3€
OPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl M3Yy4CHMs] BELIECTB W HX IPEBPAILCHUN: H3Y4YCHHE
(GU3MYECKUX CBOMCTB yIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX PEAKIIUN YIIIEBOIOPOIOB
pa3nuyHbIX KiaccoB (oOecliBeuyrMBaHWE OPOMHOM MM MOAHOM BOJBI, pacTBOpa NE€pMaHIraHaTa
KaJMsl, B3aUMO/JICHCTBHE alleTHIIeHa C aMMHUAYHbIM pacTBOpoM okcuga cepedpa(l)), kauecTBeHHOE
oOHapyXeHHMEe yriepoJa M BOJOpOJia B OPraHMYECKUX BEIIECTBAX, IOJIyYEHHE ITUJIICHA HU
U3yYeHHE €ro CBOWCTB, O3HaKomieHHe ¢ kosulekuusmu «Hedte» m «Yromb», ¢ obpazuamu
IJIaCTMacC, KaydyKOB M PE3HMHbl, MOJEIMPOBAHUE  MOJIEKYJ]  YIJIEBOJOPOJOB U
raJIOr€HIIPOU3BOIHBIX YIJIEBOIOPOIOB.

Kucaopoacoaep:xamme oprann4eckue CoeJMHECHHA.

[IpenensHble oxHOaTOMHbIE cnUpThl. CTpoeHHe MoJieKya (Ha NpuUMepe MeTaHojla U
sTaHosa). ['oMonorudeckuit psj, odmas popmyna, H30Mepusi, HOMEHKIATypa U KilacCu(UKaIMsL.
@u3nyecKue CBOICTBA MPENENbHBIX OJHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBS3M MEXITY
MOJIEKYJIAMH CIIUPTOB. XMMUYECKHE CBOMCTBA: PEAKLINN 3aMEILEHUS, IETUIpaTallii, OKUCIECHUS,
B3aUMO/JICHICTBUE C OPraHMYECKUMHU U HEOPraHMYECKUMHU KucioTamu. KaduecTBeHHas peakuus Ha
OJIHOATOMHBIE CIMPTHI. JleiicTBME 3TaHONAa M MeTaHoJia Ha opraHu3M uyenoBeka. CrocoObl
MIOJIy4EHUS U IPUMEHEHNE OJTHOATOMHBIX CIIUPTOB.



[Ipocteie 3¢upel, HOMEHKIATYpa U u3oMepus. OcobeHHOCTH (PU3HUECKUX U XUMHUYECKUX
CBOWCTB.

MHOroaroMHble CHUPTHI — 3TWICHIVIMKOJIb W TiULEpUH. DU3MYECKHE U XUMHUYECKHE
CBOMCTBA: pEAKIMU 3aMEIICHHUS, B3aUMOJCHCTBHE C OPraHMYECKUMU W HEOPraHUYeCKUMH
KHCJIOTaMH, Ka4eCTBEHHAsl PEAKIMs HAa MHOTOaTOMHBbIE CUpThI. [IpeacraBieHne o MexaHu3Me
peakuuii HykieopribHOro 3aMenieHus. JleiicTBrue Ha opranu3M yenoBeka. CrocoObl MOTydeHUs
Y MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enou. CTpoeHHE MOJICKYJIbI, B3aUMHOE BIIMSTHUE TUIPOKCOTPYIIIBI M O€H30JBHOTO sI/Ipa.
duznyeckue cpoiictBa ¢gerona. OCOOCHHOCTH XMMHUYECKHX CBOWCTB (eHona. KauecTBeHHBIS
peakiuu Ha ¢eHos. TokcnmyHocTh (eHosa. CrocoObl TONydeHHS W TpUMEHEHHe (eHoa.
®enondpopmanbaeruiHas cMoJa.

KapOonunbHble COCMMHEHHS — albJeTHAbl M KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHWIBHOW Tpynmbl. ['OoMoNOTHYecKHe psiabl albJACTUIOB U KETOHOB, oOmias Gopmyrna,
n3oMepusd M HOMeHKinarypa. Dusndeckne CBOMCTBA aJbJETUJI0OB M KETOHOB. XHUMHYECKHE
CBOWCTBA QIBJECTUJIOB U KETOHOB: peakiuu mpucoenuHenus. OKHUCICHHE albICTU/IOB,
KaueCTBEHHBIC peakiuu Ha anbaerujipl. CrocoObl MOMYYeHHS W TPUMEHEHWE ajbJCTHIIOB U
KETOHOB.

OnHOOCHOBHBIE TIpeeNIbHBIE KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJICKYII
KapOOHOBBIX KHUCTOT. M3omepuss m HoMeHKiIatypa. DPu3nUecKhue CBOWCTBA OJIHOOCHOBHBIX
MpeAeTbHBIX KapOOHOBBIX KHCIOT. BomopoiHbIE CBSI3U MEX Ty MOJIEKYIaMu KapOOHOBBIX KHCIIOT.
XWMHUYECKHE CBOMCTBA: KHUCIOTHBIE CBOWCTBA, peakius ATepUPHUKAINU, PEAKIIUH C yJaCTHEM
YTJIEBOJIOPOIHOTO paaukaia. OCOOCHHOCTH CBOWCTB MypaBbHMHON KHCIOTHL. [loHsTHE O
MMPOM3BOIHBIX KapOOHOBBIX KHCIIOT — CIOXKHBIX 3(upax. MHOrooOpa3ne kKapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpEAeIbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHUCIOT, AUKApOOHOBBIX
KHUCJIOT, TUIPOKCUKApOOHOBBIX KHCIOT. IlpencraBurenu BbICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAs, NaAJbMUTUHOBAS, OJICMHOBAsA, JAUHONIE8AS, JUHONEHO08as KUCHOTHL. CrnocoOsbl
MOJIy4€HUs U IPUMEHEHHEe KapOOHOBBIX KHCIIOT.

Crnosxuble 3gupbl. ['omonorndeckuil psa, obmas Gopmyrna, u3omepus 1 HOMEHKIATYpa.
Ouznyeckre 1 XMMHUYECKHE CBOMCTBA: THAPOJIU3 B KUCIION U IIETIOYHON cpefie.

Kupsl. Ctpoenue, puznueckue U XUMHYECKHUE CBOMCTBA KUPOB: THIPOJIHU3 B KUCIOW U
uesoyHoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEAETbHBIX )KHUPHBIX
kucnoT. XKupsl B mpupo/e.

MBLIa KaK COM BHICIIMX KaPGOHOBBIX KHCJIOT, HX MOJOIIEE JICHCTBHE.

OOmas xapaktepucTuka yriaeBodoB. Kiaccudukanus yrieBogoB (MOHO-, OU- U
noymcaxapuabl). MoHocaxapupl: TIIOK03a, (DpyKTO3a, ramsakroza, pud03a, Ie30KCcHUpudo3a.
du3nyeckue CBOMNCTBA U HaXokIeHue B mpupoie. PotocuHTe3. XUMUYECKUE CBONCTBA IITFOKO3BI:
PEaKIUM C y4aCTUEM CITUPTOBBIX U allbJIETUTHON TPYIII, CIIUPTOBOE U MOJIOUHOKHUCIIOE OpOKEHHE.
[IpumeHeHue rIroK03bl, €€ 3HaUCHUE B )KU3HEACATEILHOCTH Opranu3Ma. Jlucaxapuapl: caxaposa,
MajibT03a M JIakTo3a. BoccranaBnuBaronme ¥ HEBOCCTAHABIMBAIOUIME Aucaxapuibl. ['uaponus
mucaxapunoB. Haxoxnaenue B npupone u npumeHenue. [loamcaxapuapl: Kpaxmai, TJIMKOTEH U
nemttono3a. CTpoeHHe MakpOMOJIEKYNl KpaxMmalia, IJIMKOT€Ha M LeJUItoo3bl. Pusnueckue
CBOMCTBA Kpaxmayia U LEJUI0I03bl. XUMUYECKUE CBOMCTBA Kpaxmala: T'HJIpoJin3, KaueCTBEHHAas
peakiuss ¢ MoaOM. XHMHUYECKHME CBOWCTBA IEJUTIOJIO3bI: THAPOIN3, NoNydeHue 3(upon
1eono3el. [ToHsTHE 00 UCKYCCTBEHHBIX BOJOKHAX (BHCKO3a, AlleTaTHBIN MIEINK).

DKCneprUMeEHTaIbHbIE METOAbl M3YyYEHHUs BEUIECTB M UX IMPEBpALIEHUN: pacTBOPUMOCTh
Pa3IMYHBIX COIUPTOB B BOJIE, B3AUMO/ICHCTBHE ITAHOJIA C HATPUEM, OKUCIIEHUE STUIIOBOTO CIIUPTA



B QJIBJETHUJ HA PACKAJIEHHONW MEIHOW IMPOBOJOKE, OKHCIEHUE ATUIJIOBOIO CHUPTA AUXPOMATOM
KaJiis (BO3MOXXHO MCIIOJIB30BAHUE BUCOMATEPHUATIOB), KAYECTBEHHbBIE PEAKIIMK Ha aJIbJCTUIbI (C
ruapokcugom auammuHcepeOpa(l) w  rmmpokcumom  wmemu(ll)), peakumst rammepuHa  C
ruapokcuoM Meau(ll), xumuyeckue cBoicTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJEHCTBUE
pactBopa TIIOK03bI ¢ ruapokcunom Menu(ll), B3aumozeiicTBue Kpaxmana C HOJOM, pEIICHUE
IKCIEPUMEHTAIBHBIX 3371a4 10 TeMaM «Crupthel U penoby, «KapboHoBbIe KHCIOTHL. CII0XKHBIC
pHUPBI».

A3oTcoep:kaniue OpraHuvyecKkue coeJuHeH .

AMUHBI — OpraHM4ecKue TMpOu3BOJHbIE amMmuaka. Kiiaccudukanus aMUHOB:
amdarrnyecKkue U apoMaTHUECKUE; TIEPBUYHBIC, BTOPHYHBIC U TpeTu4HbIe. CTPOCHUE MOJICKYII,
obmas dopmyna, u3omMepusi, HOMEHKIaTypa U (puU3nUecKkre CBONCTBA. XMMHYECKOE CBOMCTBA
annpaTHISCKUX aMHHOB: OCHOBHBIE CBOWCTBA, AIKWJIMPOBAHHUE, B3aMMOJICHCTBHE TMEPBUYHBIX
aMUHOB C a30TUCTOM KucIoTor. CoM aIKMIIaMMOHUS.

AHUJUH — TIPEICTaBUTENIh aMUHOB apoMatuyeckoro psga. CtpoeHue anuinvuHa. BzanmHoe
BIIMSIHUE TPYII aTOMOB B MoJieKyje aHWiIMHA. OCOOCHHOCTH XMMHMUYECKHX CBOWCTB aHWJIMHA.
KauectBennsie peakumu Ha aHuiauH. CrocoObl MOJMydYeHUS W TPUMEHEHUE annu(paTHISCKUX
amMuHOB. [lonydyenne anmHa U3 HUTPOOEH30Ia.

AmuHokHCIIOTH. HoMeHknaTypa u nzomepusi. OTaeNIbHbIE MPEICTABUTENN 0-aMUHOKHUCIIOT:
TJIUIWH, aJaHuH. OU3nYecKre CBOMCTBA aMUHOKHUCIIOT. XUMUYECKUE CBOMCTBA AMUHOKHUCIIOT KaK
aM(}OTEepHBIX OPraHUYECKUX COCTUHECHHH, peaKIysl MOJUKOHIEHCAIIN, 00pa30BaHKe MENTHIHON
cBs3u. bronornyeckoe 3HaueHne aMUHOKUACTOT. CHHTE3 U THAPOJIA3 TIENTHIIOB.

benku xak nmpupoHbie nonuMepsl. [lepBuyHas, BropudHas M TpeTUYHAsI CTPYKTYpa O€JIKOB.
XUMUYECKHE CBOMCTBA OEITKOB: THIPOJIN3, I€HATYypallysl, KaueCTBEHHBIE PeaKkI[Mi Ha OEIIKU.

OKCHEpPUMEHTAIbHBIE METOJbl W3Y4Y€HHUS BEIIECTB M WX IPEBPAIICHUI: PaCTBOPECHHE
0enKoB B BojJE, JeHaTypalus OelKOB MpH HarpeBaHHH, [BETHbIC PEaKIUU Ha OCNIKH, pelIeHHe
SKCIIEPUMEHTANIBHBIX 33Ja4 MO0 TeMaM «A30TcoJepiKallie OpraHu4eCKUe COCAVHEHUS» U
«Pacnio3HaBaHNe OPraHUYECKUX COETUHEHUI.

BricokoMoIeKyJISIpHBIE COCIMHEHUS .

OCHOBHbBIE TIOHATHSI XUMHUU BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIIEHb MOJIMMEPHU3ALNU, CPEOHsAd MOJeKysipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN — IIOJIMMEPHU3ALIMS U TOJMKOHACHCALIHS.

[Tonumepnsie matepuansl. [InactMaccesl (MOMUAITUIICH, TOTUITPOITUIICH, TOTUBUHIIIXIIOPU]I,
MOJIUCTUPOI, TOJIMMETUIIMETAKPUJIIAT, MOJIMKAPOOHATHI, MOJMATHIEHTepedTanar). YTunuzauus u
nepepaboTKa IMIacTuka.

DnacToMephl: HaTypalbHBIM  KaydyK, CHHTETHYECKHE Kaydyyku (OyTaJueHOBBIH,
XJIOPOIPEHOBBIH, U30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HatypanbHble (XJIOMOK, HIEPCTh, IMIENK), UCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KaIlpOH U JIaBCaH).

[TonuMeps! crienanbHOTO Ha3HAUYCHUS (Te(IIOH, KeBIap, SIEKTPOIPOBOASIIINE TTOJTUMEPHI,
OuopasnaraeMbie IOJIUMEPHI).

DKCnepUMEHTaIbHbIE METOAbl M3YUYEHHs BEIIECTB M HX MPEBpALICHUN: O3HAKOMJIEHUE C
oOpa3lilaMd TPUPOIAHBIX U HCKYCCTBEHHBIX BOJIOKOH, TIIJIACTMAcC, KaydyyKoOB, peIleHue
SKCIIEPUMEHTAIIbHBIX 337a4 10 TeMe «Pacno3HaBaHue MIacTMAcC U BOJIOKOHY.

Pacuérnpie 3a1aumn.

HaxoxaeHne MonexkynsipHol popMyibl OPTaHUYECKOTO COSTUHEHUS M0 MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIINX B €r0 COCTaB, HAXOXKJEHHE MOJIEKYISIPHOU (OPMYIbI OPraHMYECKOTO



COeMHEHHUS 110 Macce (00bEMY) POIYKTOB CTOPaHUs, 0 KOJUYECTBY BellecTBa (Macce, 00bEMY)
NPOAYKTOB pEAaKIMH W/WIA WUCXOIHBIX BEIIECTB, YCTAHOBJCHHE CTPYKTYpPHOU (QOpMYIIbI
OpPraHMYECKOI0 BELIECTBA HA OCHOBE €ro0 XMMHUYECKHUX CBOWCTB WM CIOCOOOB IOJIy4yeHHS,
OTIPE/IENICHUE JI0JIM BbIXO/A MIPOIYKTA PEAKLUU OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€l MPU M3ydyeHUU opranmdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSI YEpEe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAay4YHBIX IOHATUH, TaKk U
MOHATHUM, IPUHATHIX B OT/EIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO01ue ecTecTBEHHO-HAyYHbIE IOHSTHS: SIBJCHHME, Hay4HbIH (aKkT, TMIIOTE3a, Teopus,
3aKOH, aHaJMW3, CUHTE3, Kiaccuukamus, HaOMOJCHUE, N3MEpEHHE, SKCIEPUMEHT, MOJEb,
MOJEITUPOBAHUE.

®dusnka: marepus, aToM, 3JEKTPOH, IPOTOH, HEWUTPOH, MOJIEKYJa, HSHEPreTUYECKHU
YpOBEHb, BELIECTBO, T€JI0, 0OBEM, arperaTHoe COCTOSIHHE BEIIeCTBAa, (PU3MUYECKUE BEIUYUHBI,
€IMHHULIBI U3MEPEHMUSI, CKOPOCTh, SHEPTUs, Macca.

buonorus: kneTka, opraHusM, sKocucTeMa, omocdepa, MeTaboJIM3M, HACIEICTBEHHOCTb,
aBTOTPOQHBIH U TreTepoTpodHBIM TUN NHUTAaHUA, Opo’KeHue, (POTOCHHTE3, IbIXaHHE, OENKH,
YTJIEBObI, )KUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: mosie3Hpie HCKOMaeMble, TOTIIIUBO.

TexHonorus: mumeBble MPOIYKTHI, OCHOBBI PAllMOHATBHOIO MUTAHUS, MOIOLIUE CPEJICTBA,
MaTepHabl U3 UCKYCCTBEHHBIX M CHHTETUUYECKUX BOJIOKOH.

11 KJIACC

OBIIAS U HEOPTAHUYECKAS XUMUS

TeopeTnyeckne 0CHOBbI XHMHH.

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUM 3eMeHT. M30Tonbl. CTpoeHUE 3IIEKTPOHHBIX
000JI04eK aTOMOB, KBAHTOBBIE YHCJIA. DHEPreTM4YeCKHe YpPOBHU M MOAYPOBHHU. ATOMHBIE
opourtanmu. Kiaccudukamnus XUMHYECKHX 3JIeMEHTOB (s-, p-, d-, f-amementsr). Pacnpencnenue
AJIEKTPOHOB IO ATOMHBIM OpPOUTAIAM. OJEKTPOHHbIE KOH(UTypally aTOMOB JJIEMEHTOB
MEePBOr0—4YeTBEPTOr0 MEPUOJOB B OCHOBHOM U BO30YXKAEHHOM COCTOSIHUH, DIIEKTPOHHBIC
KOH(pUTypaluu HOHOB. DIEKTPOOTPULIATETHLHOCTb.

[lepuonuueckuii 3axkoH u llepuoaudeckas cucrema XuMHUYecKuUX »diaeMeHToB JI.U.
MenneneeBa. CBs3b nepuOAMYECKOTO 3akoHa M Ilepmoanueckoil cHCTEMbl XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHOU Teopuel CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB
XMUMHUYECKUX 3JIEMEHTOB U OOpa3yeMbIX HUMHU MPOCTHIX U CIOKHBIX BEHIECTB IO TPYIIaM U
nepuojam. 3HaueHue nepuoanydeckoro 3akona /.M. Menaeneesa.

XuMuyeckasi cBs3b. BuAbl XMMUYECKOW CBSA3M: KOBaJCHTHAs, MOHHAs, MeTajlIndyecKasl.
Mexanu3mbl 00pa3oBaHUs KOBAJIGHTHOM CBSI3U: OOMEHHBIN U IOHOPHO-aKIENTOPHBINA. DHEPTUs U
uiHa cBs3M. [lonsspHOCTH, HaMpaBIEHHOCTh M HACHIIIAEMOCTh KOBAaJIEHTHOW CBs3u. KpaTHbie
cBs3u. BonopoHas cBs3b. MeXMONIEKYISIPHBIE B3aUMOICHCTBHS.

BaneHTHOCTP W BaJEHTHBIE BO3MOXXHOCTH aToMOB. CBSI3b DJEKTPOHHOW CTPYKTYPHI
MOJIEKYJI C UX T€OMETPHYECKUM CTPOCHHMEM (Ha TpUMEpEe COECTUHEHHI 2JIEMEHTOB BTOPOTO
nepuoa).

[IpenacraBnenne 0 KOMIUIEKCHBIX coelMHEHUsX. (CocTaB  KOMILJIEKCHOTO  HMOHA:
KOMILJIEKCOOOpa3oBaresb, JHUraHibl. 3HAYCHHE KOMIUIEKCHBIX coenuHeHuil. [loHstHe o
KOOPIUHAITMOHHOW XUMUHU.



BemectBa MOJEKYISPHOTO M HEMOJIEKYJISPHOTO CTPOEHHA. THIBI KPUCTAIUIMUECKUX
peIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonsTne o aucnepcHbix cucremax. Mctunnble pacTtBopsl. [IpencraBienne 0 KOJUIOUIHBIX
pactBopax. CrmocoObl BBIpaKEHHs KOHIIEHTPALMH PAcCTBOPOB: MAaccOBas JOJs BEIIECTBA B
pacTBope, MoJjspHas ~ KOHIEHTpanus. HacelllleHHble ¥ HEHaChILEHHBbIE  PACTBOPBI,
pactBopuMOCTh. Kpucramioruaparsl.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHWYECKUX BEUIECTB. |pHBHAIbHBIC HAa3BAHUS
OTJIEIbHBIX NPEACTABUTEIIEH HEOPraHMUYECKUX BEIIECTB.

Knaccugukanus XaMHUYeCKUX peaKkiii B HEOPraHNIECKOW U OPraHndecKOi XUMHUH. 3aKOH
COXPAaHEHHUsI MacChl BEILIECTB; 3aKOH COXPAHEHMsI U IPEBPALIEHUS SHEPIHMM MPU XUMHUYECKHUX
peakuusix. Ternoble 3 (HeKThl XUMUYECKUX peakluuid. TepMoXxumudeckie ypaBHEHHUS.

CKOpOCTh XUMHUYECKOH peakiiy, €€ 3aBUCUMOCTb OT pa3iIMyHbIX (PakTopoB. ['oMOreHHbIE
U reTeporeHHble peakuuu. Karanus u kaTanu3atopsl.

OO6patumbie U HEOOpaTUMbIE peaKIINU. XUMHUYECKoe paBHOBecre. KOHCTaHTa XUMUYECKOTO
paBHOBecHs. DaKTOpPbI, BIUAIONIME Ha IOJIOKEHHE XMMMUYECKOTO DPAaBHOBECHUS: TeMIepaTrypa,
JTABJICHUE W KOHIIEHTPAI[MU BEIIECTB, y4acTBYOMMX B peakuuu. [Ipunuun Jle [latense.

OnektponuTHdeckas auccormaiusa. CuibHbIe H  cimaOble  AMeKTpoJuThl. (CTerneHb
mucconuanuu. Cpena BOAHBIX PAaCTBOPOB: KUCIOTHAsA, HEUTpalibHAsA, IeI04YHas. BoaopoaHbii
nokasarens (pH) pactBopa. I'maponus coneit. Peakiun nonHoro oomeHa.

OKHCANTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okuciaeHus. OKUCIUTENb U

BOCCTaHOBUTENb. [Ipoliecchl OKHMCIEeHUsI U BOCCTaHOBJICHUA. BaxkHelie oxuciaurenu u
BOCCTaHOBUTEIN. MeTOI 3JIEKTPOHHOTO OanaHca. DJIEKTPOIN3 paCTBOPOB U PACIIaBOB BEIIECTB.
OKCIEPUMEHTAIbHBIE METO/IbI U3YUEHNsl BEIIECTB M HMX IPEBPAILECHUI: pa3lIoKEeHUE
MEPOKCHAa BOAOPOJIa B MPUCYTCTBUM KaTaJIM3aTOpPa, MOJAEIN KPUCTAUIMYECKUX PEIIETOK,
MPOBEJIEHUE peakuii HOHHOTO OOMeHa, OMNpeeNieHue Cpeabl PacTBOPOB C IMOMOIUIBIO
WHIUKATOPOB, U3y4CHHE BIUSHUS PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW peakiuu U
MOJIOKEHNE XUMHYECKOTO PaBHOBECHS.

Heopranunueckasi xummusi.

[Tonoxxenne HemeramoB B llepuoguyeckoit cucreme xumuueckux siemeHToB J[.H.
MenpeneeBa U 0COOEHHOCTHM CTpoeHUsT uX aroMoB. Dusmueckue CBOWCTBA HEMETAJIOB.
AtoTponsl HEMETauIoB (Ha MpUMeEpPe KUCIIOPoia, cepbl, ocdopa u yrieposa).

Bonopon. INonyyenue, gusnyeckre ¥ XMMUYECKHE CBOMCTBA: peakUUU C METAIaMH U
HEMETaJlJIaMH, BOCCTAHOBUTENbHbIE CBOMCTBA. ['apuabl. TONIMBHBIE 3JIEMEHTHI.

lanorensl. HaxoxneHnue B mpupoje, CocoObl MmoyiydeHus, (U3HUecKue U XUMUYECKHE
cBoiictBa. ['anoreHoBoopoabl. Baxneilline KUCIOPOACOAEpKAIIUE COEAUHEHUSI TaJOTE€HOB.
JlaGopaTopHbI€ ¥ TPOMBIIIIEHHBIE CIIOCOOBI MOTYYEHHS ranoreHoB. [[puMeHeHne raloreHoB U uxX
COEIMHEHU.

Kucnopona, o30H. JlaboparopHble 1 MPOMBIIIEHHBIE CITIOCOOBI MOIYYEHUSI KUCIOPO/Ia.
du3nuecKre U XUMHUYECKUE CBOMCTBA M TPUMEHEHUE KUCI0poaa U 030HA. OKCHUIBI U IEPOKCHUIBI.
Cepa. HaxoxpaeHnue B mpupoje, CrocoObl MOJydyeHHs, (PU3NUYECKHe M XUMHUYECKHUE
coiictBa. CepoBosiopos, cynbduasl. Okenn cepsl(IV), okenn cepoi(VI). CepHucras u cepHas
KHUCIOTHI U UX coiu. OcoOEHHOCTH CBOMCTB cepHOIl KuCIOTHL. IIpumeHenue cepsl U e€
COCIMHECHUN.

A301. Haxoxnenue B mpupojie, crocoObl MmosydyeHus, Gpu3nyeckue U XUMHUYECKHe

cBoicTBa. AMMUaK, HUTpUIbl. OKCHIBI a30Ta. A30THCTasl U a30THAsI KUCIOTHI U UX COJIM.



Oco0OeHHOCTH CBOMCTB a30THOM KHUCHOTHI. [IpriMeHeHue a30Ta M €ro COoeIWHEHWH. A30THBIC
yIoOpeHus.

®ochop. Haxoxnenue B mpupoje, CHOCOOBI MONTydeHUs, (PU3UYECKHE M XUMHUYECKUE
coiictBa. ochunst u pochun. Oxcunst hocdopa, pochopHas kuciora u e€ conu. [I[pumeHeHme
docdopa u ero coequnaenuii. PochopHbe yIOOpEHHS.

VYrinepon, HaxoxiaeHue B mnpupoje. AjuiorpornHbie Moaudukanuu. duzmdeckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pazoBaHHbIX yriepoaom. Okcup yraeponaa(ll), okcung
yraepona(IV), yroapHas kuciora u €€ coinu. AKTUBUPOBAaHHBIN YroJb, aacopOuus. OymnnepeHsl,
rpadeH, yriaepoanbie HaHOTPYOKH. [IpuMeHeHne mpoCcThIX BEIIECTB, 00pa30BaHHBIX YIIIEPOJIOM,
U €ro COCAVNHEHUMN.

Kpemuuii. Haxoxzaenue B npupoze, cnocoObl MoJydeHHs, (pU3MUecKHe U XUMHYECKHe
cBoiictBa. Oxcun kpemuus(1V), kpeMHUEBas KUCIOTa, CHIIMKATHI. [I[puMeHeHre KpeMHUs U ero
coenuHeHuil. CTEKII0, €ro MoJiyueHue, BUAbI CTEKIIA.

[Tonoxenue Meramion B [lepuoanueckoil cucreMe XUMUYECKUX 3J1eMeHTOB. OCOOEHHOCTH
CTPOEHUS 3JEKTPOHHBIX 000JI0UeK aTOMOB MeTayuioB. O01ue pu3nveckre CBONCTBAa METAJLIOB.
[Ipumenenne MetamioB B ObITY U TexHHKe. CIUIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUHN PsiJ HAMPsHKEHUHA MeTauioB. O0mIue crmocoOb! OJIyYeHUsI METAIIIIOB:
TUIPOMETAJUTYPIysi, MUPOMETAIUTYPrusl, eKTpoMeTamnyprus. [loHsaTHe 0 KOppo3uu MeTaljIoB.
CriocoObl 3a1IUThl OT KOPPO3HUH.

Oobmas xapakrepuctuka MetamioB |A-rpynnsl [lepronudeckoil cucTeMbl XMMHUYECKUX
aneMeHToB. HaTpuii u xanuii: noiaydyenue, puznyeckue U XUMUYECKHE CBOWMCTBA, MPUMEHEHHUE
MIPOCTHIX BEUIECTB U UX COCTUHEHHUN.

O6mras xapaktepuctuka MetamioB [IA-rpynmer [lepronnyueckoid CHCTEMBI XUMHUYECKHX
3JIeMEHTOB. Marauii ¥ KaJbIuii: oJiydeHne, GU3ndecKue U XUMHUYECKUe CBOMCTBA, PUMEHEHHUE
MPOCTHIX BEIIECTB U UX coeAnHEeHUH. JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AMIOMUHM: TIONydeHHE, (PU3UYECKHEe U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE IPOCTOTO
BEIIECTBA W €ro coeauHeHWH. AMQOTEpHbIE CBOWCTBA OKCHAA W THAPOKCHUIA ATIOMHHHS,
TUAPOKCOKOMILIEKCHI aJTFOMUHUS.

OOmas xapakTepucTHKa MeTauioB noOouHbix moarpynn (b-rpymmn) Ilepuoanveckoit
CUCTEMBbI XUMHYECKUX JIEMEHTOB.

®u3nueckue ¥ XMMHUYECKHE CBOMCTBA XpoMa M ero coequHeHud. OKCUIbpl U TUAPOKCHIBI
xpoMma(Il), xpoma(lll) u xpoma(VI). Xpomarsl U AUXpPOMATHl, UX OKHCIUTEIbHBIC CBOMCTBA.
[Tonyyenue u npuMeHEHUE Xpoma.

du3nueckue M XMMHYECKHE CBOWCTBA MapraHua M €ro CcoeJuHeHui. Baxueimue
coenunenus mapranua(ll), mapranuna(IV), mapranma(VI) u mapranma(VIID). [lepmanranat xanus,
€ro OKHUCIUTEIbHbIE CBOMCTBA.

du3nueckre 1 XMMUYECKUE CBOMCTBA Kelle3a U ero coequHeHni. OKCcHUbl, THAPOKCUIBI U
conu xxene3a(Il) u sxeneza(Ill). [Tomyyenue u npumMeHeHHe kKene3a U ero CIIaBoB.

dusnyeckrue U XMMUYECKUE CBOMCTBA MeU U €€ coenuHeHuid. [lonyyenne u npumenenue
MeIU U €€ COCIMHEHUN.

[unk: nonyyenue, Gpusnueckrue U XUMHUYECKHe CBOMCTBAa. AM(pOTEpHbIE CBOWCTBA OKCHJIA
Y TUAPOKCH/IA IUHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[prMeHeHne [IMHKa U €ro COeIMHEHUM.

DKcnepuMeHTaIbHbIE METO/1bl U3YUEeHHUS BEIIECTB M UX MPEBpAIlleHUi: n3yuyeHne oopas3ion
HEMETaJJIOB, TOpeHue cephl, (ocdopa, keneza, MarHus B KUCIOPOJE, M3YYEHHE KOJUIEKLUU
«Mertaibl ¥ CIUIaBbl», B3aUMOJEHCTBUE HIEIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIOB C BOJOH
(BO3MOJKHO MCITI0JIb30BAHUE BUIIEOMATEPHAIIOB), B3aUMO/IEHCTBHE LINHKA U JKEJIE3a C pacCTBOpaMu



KHUCJIOT U IIEJIOouel, KaueCTBEHHBIC PEaKIIMU Ha HEOPraHWYECKUE aHUOHBI, KATHOH BOJOpPOJA U
KaTHOHBI METAJIJIOB, B3AMMOJICHCTBHUE THIPOKCUIOB AIIOMUHUS U IIUHKA C pAaCTBOPAaMU KHUCJIOT U
IesoYe, pereHue SKCIepuMeHTalbHbIX 33/1a4 10 TeMaM «[ anorensi», «Cepa u e€ CoeIMHEHUS,
«A3ot u dochop U UX coeaUHEHU», «MeTaTbl TJIABHBIX MOJrPYII», «MeTamibl moO0YHBIX
MO AT PYIII.

XUMHA U )KU3Hb.

Ponp xumun B o0OecrieueHUH yCTOMYUBOTO pa3BUTHs denoBeuecTBa. [loHsATHE O HaydHBIX
METOJIaX IMO3HAHUS U METOJIOJIOTUH HAyYHOTO uccieaoBanus. HaydHbie MpUHIMIIBI OpraHu3aiiu
XHUMHYECKOTO MPOU3BOACTBA. [IpOMBIIIIEHHBIE CITOCOOBI TIOMYYCHHS BOKHEHIINX BEMIECTB (Ha
MpuMepe MPOM3BOJICTBA aMMHaKa, CEPHOM KHCIOTHI, MeTaHoJia). [IpombliieHHBIE CITOCOOBI
MOJYyYCHUS META/VIOB W CIUIAaBOB. XHWMHMUYECKOE 3arpsi3HCHHE OKPYXKAIOIIeH Cpeabl U €ro
nocieacTBus. Posib XuMuu B 00€CTI€UeHNN SHEPTeTUUECKOM 0€301acHOCTH.

Xumusi U 370poBbe uesoBeka. JlekapcTBeHHbIe cpencTBa. [IpaBuiia HCMONB30BaHUS
JIEKAapCTBEHHBIX MpenaparoB. Poibs XUMHUM B pa3BUTUU METUTIUHBI.

XUMHS TUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIEeBbIe J00aBKU. Posib XuMuu B oOecriedueHNN
MUIIEBON OE30TTaCHOCTH.

Kocmernueckue u mapdromepnsie cpeactBa. beitoBas xumms. [IpaBunma Ge3zomacHOTo
WCTIOJIb30BaHUSI TIPETIapaTOB OBITOBOM XMMHH B TIOBCETHEBHOM JKU3HHU.

XUMHS B CTPOUTEILCTBE: BAKHEHIIINE CTPOUTEIbHBIE MaTepHAIBI (IIEMEHT, OETOH).

XuUMHS B CEBCKOM X03siiicTBe. OpraHnyeckre U MUHEpaIbHbIE YA0OPEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTeprabl, KPacKu, CTEKII0, KepaMuka. Marepuansl AJis
aneKTpoHUKU. HaHoTexHomornu.

Pacuérhrie 3amaun.

Pacuérel: Macchl BemiecTBa ni 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
unu 00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEUIECTB, Macchl (00BbEMa, KOJUYECTBA
BEIIIECTBA) MPOJIYKTOB PEaKIMH, €CIM OJHO M3 BEIIECTB HMMEeT NpHUMeEcH, Macchl (00BEMa,
KOJIMYECTBA BEILIECTBA) MPOJIYKTAa peakluu, €Cld OJHO W3 BELIECTB JaHO B BHJIE PacTBOpa C
OonpeAei€HHON MAacCOBOUM J0Jied pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM U MOJIAPHOU
KOHLIEHTPAllMM BEIIeCTBa B PAacTBOpE, JOJU BBIXOJA MPOAYKTAa PEAKIHH OT TEOPETUYECKU
BO3MOXHOTO.

MexnpeaMeTHbIe CBSI3H.

Peanuzanust MeXNnpeaMETHBIX CBA3€H MpU HU3ydeHUH OOIIed U HEOPraHWYECKOW XUMHH B
11 xnacce oCyliecTBISETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTHIHA,
TaK U MOHITHH, IPUHSTHIX B OTJIEIbHBIX MPEAMETaX €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO1ue ecTecTBEHHO-HAyYHBIE TOHSTHS: SBIICHHE, HAy4YHbIH (akT, THUIOTE3a, TEOpus,
3aKOH, aHallu3, CHHTEe3, Kiaccudukanus, NEPUOIUYHOCTh, HAOMIOJCHNUE, W3MEPEHUE,
SKCIEPUMEHT, MOJIEJb, MOJAECITUPOBAHNUE.

O®uzuka: Martepus, MUKPOMHP, MAKpOMHp, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TOMBI, PaJIUOAKTUBHOCTb, MOJEKYJa, SHEPreTHYecKHil ypOBEHb, BEIIECTBO, TENO, O00BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, UCANbHBIN ra3, PU3nUYecKre BeINYNHbI, €TUHUIBI U3MEPEHHUS,
CKOPOCTb, SHEPI'Hs, Macca.

buonorus: kneTka, opraHmsM, O3KocucTeMa, Ouocdepa, MeTabOIM3M, MaKpo- U
MHUKpPODJIEMEHTBI, OENKU, KUPbI, YTIEBOAbI, HYKIEHHOBBIC KHCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEIIECTB U MOTOK HEPTHH B IKOCUCTEMAX.

I'eorpadusi: MuHEpabl, TOpHBIE TOPO/IBL, MTOJIE3HBIE HCKOTIAEMBIE, TOTLIIUBO, PECYPCHI.



TexHosorus: XMMU4€ecKasi MPOMBIIUIEHHOCTb, METAJUIYPrusl, CTPOUTEIIbHbIE MaTepHalIbl,
CEeNIbCKOXO3SCTBEHHOE MPOM3BOJICTBO, THIIEBAas NPOMBIIUICHHOCTh, (hapMaleBTHYECKAs
IIPOMBIIIJIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKUX IIpenapaTos, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€PHAJIOB, 3JIEKTPOHHAs! IPOMBILLIIIEHHOCTh, HAHOTEXHOJIOTHH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B CcOOTBETCTBHM C CHCTEMHO-IESATEIBHOCTHBIM TOJXOIOM B CTPYKTYPE JIHYHOCTHBIX
Pe3yIbTaTOB OCBOCHUS MTpeaMeTa « XMMHUS» Ha YPOBHE CpeTHET0 00IIero 00pa30BaHUs BIICIICHBI
CIIEAYIOIINE  COCTABJISIOIIME: OCO3HAHWE OOYYAIONIMMHCS  POCCHIMCKON  TpaKIaHCKOM
UACHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO, CaMOCTOSITEIBPHOCTH M CaMOOIIPEIEICHUIO;
HaJIMyuMe MOTHUBAIlMM K OOy4YeHHMIO; TOTOBHOCTb U  CIOCOOHOCTh  OOydaroluxcs
PYKOBOJICTBOBATHCSl TPHHATHIMHA B OOIIECTBE TNpaBHJIaMH W HOPMaMH{ TIOBEICHUS; HATMYHE
MIPABOCO3HAHUS, SKOJOTUIECKOH KYJIBbTYpBI; CIIOCOOHOCTh CTaBUTh LETH U CTPOUTH YKH3HEHHBIC
TUTAHBI.

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS TpEAMETa «XUMUSD OTPAXKAIOT CPOPMHPOBAHHOCTH
OTIBITA TI03HABATEIFHON M MPAKTHUECKOW JEATEIFHOCTH 00yJarOIUXCs B MPOIIECCE PeaTn3ainuu
00pa3zoBaTebHON JEATEITLHOCTH.

JIMgHOCTHBIE PEe3yNbTaThl OCBOCHHUS MpeaMeTa «XUMUS» OTPaKaloT cHOPMUPOBAHHOCTH
OTIBITA TIO3HABATEIFHON M MPAKTHYECKOW AEATEIHHOCTH 00YUJarOIUXCs B TPOIIECCE PeaTn3aiuu
00pa3oBaTeNbHON JEATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:KIaHCKOro BOCIIMTAHMS:

0CO3HAHHS 00YYAIONIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH, YBaKCHHUS K
3aKOHY Y TIPABOTIOPAKY;

MPEACTABICHNS O COLMAIBHBIX HOPMaX M MPaBUJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOH JEATEILHOCTH MPU CO3/IaHUN Y4EOHBIX MPOEKTOB,
pELIeHNH Y4eOHBIX U TIO3HABATENIFHBIX 33/1a4, BHIIOJHEHHH XUMHYECKUX YKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh U IPUHUMATh MOTHBBI, HAMEPEHHS, JJOTUKY M apryMEHTHI APYTUX
IIPY aHAJIN3€E PA3INYHBIX BUJOB Y4eOHOH NEeATEIbHOCTH;

2) MaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOWICHHS K HMCTOPHYECKOMY M HAyYHOMY HACJIEIHIO OTEYECTBEHHOMN
XUMUH;

YBOXEHHUS K IPOIECCY TBOPYECTBA B OOIACTH TEOPUH M IMPAKTHYECKOTO IMPHIIOKEHUS
XAMHUH, OCO3HAHUS TOTrO, YTO JaHHBIC HAyKH €CTh pe3yibTaT JUIMTEIBHBIX HAOIIONCHHUH,
KPOTOTJIMBBIX SKCTIEPUMEHTAIBHBIX ITIOUCKOB, IOCTOSHHOTO TPY/Aa YYEHBIX U IPAKTHKOB;

MHTEpeca ¥ TI03HABATEIBHBIX MOTHBOB B TMOJYYCHHH U IOCICIYIOIIEM aHaJH3e
MH(OPMAIMHU O TIEPEJOBBIX JOCTIKEHUSX COBPEMEHHOM OTEYECTBEHHON XHUMHU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHHUS

HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBE/ICHHS;

CMOCOOHOCTH OIIEHHWBATh CUTYAllUH, CBSI3aHHBIE C XMMUYECKUMH SIBJICHUSMU, U IPUHUMATh
OCO3HAHHbIE PEIIeHHs], OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH;

TOTOBHOCTH OIIGHUBATh CBOE MOBEIEHUE U MOCTYNKU CBOMX TOBApUIIEH C MO3UIMIA
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMSI MTOCIIEICTBUI MOCTYIIKOB;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMAaHUS IIEHHOCTEH 370poBOro um Oe3omacHoro obpasza >KU3HU, HEOOXOAUMOCTHU
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUUYECKOMY 37I0POBBIO;



coOroieHus mpaBuil 6€30MacHOT0 OOpaIIeHHsI ¢ BEIIECTBAMH B OBITY, ITOBCEIHEBHOM
YKU3HHU, B TPYAOBOM AECATEIBbHOCTH;

IMOHUMAHUA NLECHHOCTHU TIIpaBUJI HWHAHWBUAYAJIBHOTO MW KOJUICKTHBHOI'O 6C3OHaCHOFO
MOBCACHUA B CUTyallUAX, YIPOKAOIINUX 3JO0POBbIO U JKU3HU JIIOILef/'I;

OCO3HAHUS MOCJIEJICTBUI U HEMPUATHUS BPEAHBIX NPUBBIUEK (YIOTPEOICHUS aJIKOIrOJIs,
HapKOTHUKOB, KYPEHUS);

5) Tpy10BOT0 BOCTIMTAHUSI:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIEAOBATEIbCKON JESTEIHHOCTH,
OOIIECTBEHHO TIOJIC3HOH, TBOPUECKOH M IPYTUX BUIAX JACSITCIHLHOCTH,

YCTAaHOBKM Ha AaKTUBHOC Y4YaCTHC B PCHICHUH MNPAKTHYCCKHUX 3ajayd COHI/IaJII)HOfI
HaIpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIBI);

HWHTEpeca K MPAaKTHYECKOMY M3Yy4deHHUIO mpodeccuil pa3anMyHOTO poja, B TOM YHCIIE Ha
OCHOBC IMPUMCHCHH A MMPEAMCETHBIX 3HAHUH I10 XUMHU,

YBOKEHUSA K TPYY, JIIOASIM TPYAA U pe3yJibTaTaM TPYIOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIUBHUyaIbHON TPAaeKTOPUHU 00pa3oBaHusl, Oyayien
HpOCbeCCI/II/I " p€ajin3aiuu COOCTBEHHBIX KM3HEHHBIX ILUIAHOB C y‘-IéTOM JIMYHOCTHBIX UHTCPECOB,
CrIOCOOHOCTEN K XMMUH, HHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0rHYecKOro BOCIUTAHMA:

9KOJIOTUYECKH TI€JIECO0OPA3HOT0 OTHOMICHHUS K MPUPOJE KaK MCTOYHUKY CYIIECTBOBAHUS
JKU3HU HaA 3eMIie;

MMOHUMAaHUA TJI00AJIEHOTO XapakTepa 3KOJIOTrH4YCCKHUX r[po6neM, BIINSITHUSI DKOHOMHUYCCKUX
MPOLECCOB HA COCTOSTHUE MPUPOJHOMN U COILIUATILHOM CPEIBI;

OCO3HaHHS HEOOXOJAMMOCTH HUCIIOJIB30BAHMSI JOCTUKEHUN XUMHH Ul PELISHUSI BOIIPOCOB
paIOHaIBLHOTO MPUPOIOTIOIB30BAHUS;

AKTUBHOTO HEMPUATHUS ACUCTBHM, MPUHOCIIIUX BpPEd OKpPYKAIOIIEH NPUPOIHOU Cpene,
YMEHHSI TPOrHO3HPOBAaTh HEOJIAronmpusATHbIE 3KOJIOTMYECKHUE TMOCIEICTBUS MpeANpUHIMAEMbIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJIW4Yus Pa3BUTOrO HSKOJOTMYECKOTO MBIIIJICHHS, SKOJIOIMYECKON KYyJIbTYphl, OIbITA
NESITEeIbHOCTH  DKOJIOTUYECKON  HampaBlIEHHOCTH, YMEHUS pPYKOBOJACTBOBAaThCA HMHU B
M03HABATEIbHON, KOMMYHUKATUBHON U COLIMATIBHON MPAKTHKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
MIPOTUBOCTOATH UJEOJIOTHH XeMOopoOuu;

7) HEeHHOCTH HAYYHOI'0 TIO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HayKd U
0OIIECTBEHHON PAKTHUKH;

MOHUMAaHM crenuUKU XUMHHM KaK HayKH, OCO3HaHHs e€ poiid B (QOpPMHUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHpE KaKk O €IUHCTBE MPUPOAbI M YEIOBEKa, B MO3HAHUM IMPUPOIHBIX 3aKOHOMEPHOCTEH U
pelieHny mpodiieM COXpaHEeHUs MIPUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0ON 3HAYUMOCTH XUMHUHU Ui COBPEMEHHOW IMBWIM3AIMH: B €&
T'YMaHUCTHYECKOW HAIPaBICHHOCTH M Ba)KHOW POJM B CO3JaHUM HOBOW 0a3bl MaTepualbHOM
KYJIBTYpBI, B PEIICHUU TTI00ANbHBIX MPOOIEM YCTOWYMBOTO Pa3BUTHSI UEIOBEUYECTBA — CHIPHEBOH,
SHEPreTHUeCKOM, TMHUIEBOM U OSKOJOTMYeCKON Oe30macHOCTH, B Pa3BUTHH MEIHIIMHBI,
o0OecrevyeHny yCIOBH YCHENIHOTO TPYa M AKOJIOTHUECKH KOM(MOPTHON KU3HU KAKIOTO YIIeHa
00I111eCTBA;

€CTeCTBEHHO-HAYYHOH TPaMOTHOCTH: TIOHUMaHHUS CYIIHOCTH METOJOB IMO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIH30BATh MOTy4aeMble 3HAHUS IS



aHamM3a U OOBSCHEHMS SBJICHUI OKPYXKAIOIIEro MHpa W MPOUCXOMAIINX B HEM H3MEHEHUH,
yMEHUS AenaTh 000CHOBAHHbIC 3aKIIOYCHHS HA OCHOBE HAYyYHBIX (DAKTOB M UMEIOIINXCS TAHHBIX
C LEJIbIO MTOJIYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO UCIIOIB30BaTh XMMUYECKHE 3HAHUSA JUIS peIIeHus IpolieM
B PEaJIbHBIX KU3HEHHBIX CUTYallHsX;

MHTEpeca K O3HAHUIO, HCCIIE0BATEIbCKOM AESTEIBHOCTH;

FOTOBHOCTH M CIHOCOOHOCTH K HENpPEephIBHOMY OOpa3oBaHHI0 U CaMo00pa3oBaHUIO, K
AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHMM II0 XMMHHM B COOTBETCTBHMM C JKW3HECHHBIMH
MOTPEOHOCTAMHU;

MHTepeca K 0COOCHHOCTSM TpyJa B Pa3IMYHBIX chepax mpodhecCHOHAIBHON IeSTeTbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaMmeTHble pe3yiabTaThl OCBOCHMS NMPOIPaMMBbI 10 XMMHMHM Ha YPOBHE CPEIHErO
o011ero 06pa3oBaHus BKIFOYAIOT:

3HaYUMble A1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYJAIOMIMXCS MEXIUCIUILTMHAPHbBIE
(MexnpeAMeTHbIE) 0OLIeHAYYHbIE TOHITHSI, OTPAXKAIOUINE 1IeIOCTHOCTh HAYYHON KapTHHBI MUPa
)51 CHeI_[I/I(i)I/IKy MCTOA0B IMO3HaHUs, UCITIOJIB3YEMEBIX B €CCTCCTBCHHBIX HayKax (MaTepm{, BEIICCTBO,
SHeprusi, sBJCHHE, MPOLECC, CUCTeMa, Hay4HbIH (aKT, MPUHIMIL, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBAHUE, HAOIOICHUE, H3MEPEHUE, IKCTICPUMEHT | JIPyTHe);

YHUBEpPCAIbHBIE y4eOHbIe JNEUCTBUSA (mo3HaBaTeIbHbIE, KOMMYHUKATUBHEIE,
peryiasTuBHBIC), obecrneunBaroniue (GopmupoBaHnne (GYHKIIMOHATBHOM TPaMOTHOCTH |
COLIMANIHOM KOMITETEHIIMH 00Yy4atoIInXcs;

CHOCOOHOCTh ~ OOy4aloluXcs  HCIOJb30BaTh  OCBOEHHBIE  MEXIUCIHILIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS U YHUBEpCaJbHble Y4eOHBbIE NCHCTBUS B IO3HABATEIbHOU U
COIMAJIBHOW MPAKTHUKE.

MertanpeameTHble pe3yabTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCAIBHBIMU Y4€OHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JEHCTBUSIMU.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE ydeOHbIe 1eHCTBUSA

1) 6a3oBbIe JJOrHYeCKHUe AeHCTBHUS:

CaMOCTOSITENIbHO (POPMYNIHUpPOBaTh M aKTyalM3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpeNeNIATh LIEeTN ACSITeIbHOCTH, 3aJlaBas MapaMeTpbl M KPUTEPUM HUX TOCTHXKEHUS,
COOTHOCHUTH PE3YIbTAThI ACITEILHOCTU C TOCTABICHHBIMU IIENISIMU;

WCIOJIb30BaTh MPU OCBOCHUM 3HAHUI NPUEMBI JIOTUYECKOTO MBIILICHUS: BBIACTATH
XapakTepHble TPU3HAKK TOHATUH M YCTaHABIMBAaTh MX B3aUMOCBS3b, HCIIOJIH30BATh
COOTBETCTBYIOIINE MOHITUS JUIsI 00BSCHEHUS OTIENbHBIX (DAKTOB U SBIICHMIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH TSI KIacCU(UKAIIUY BEIIECTB U XUMUYECKUX PEaKIINi;

YCTaHABJIMBATh IPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXY N3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, IETYKTUBHBIE, TIO aHAJIOTHUH), BBISBIISITh
3aKOHOMEPHOCTH ¥ MPOTHBOPEUHS B PacCMaTPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH BBIBOJBI U
3aKITHOYEHUS;

MPUMEHATHh B MPOLIECCE MO3HAHUS UCTOJIb3YeMblE B XUMHUU CHUMBOJUYECKHE (3HAKOBBIC)
MOJeNH, MpeoOpa30BbIBATh MOJICIbHBIC TPEJICTABICHUS — XUMUUYECKUH 3HAK (CUMBOJI) DJIEMEHTA,
XuMHuueckas (Gopmyna, ypaBHEHHE XUMUYECKOW pEaKiuu — MPHU PEHICHUH Y4EOHBIX



MO3HABATEIHHBIX U MPAKTUYCCKUX 3a/1a4, IPUMEHSATh Ha3BAaHHBIC MO/ICIbHBIC MPEACTABIICHUS JIIS
BBISIBJICHHS XapaKTEPHBIX IPU3HAKOB U3y4aEMBIX BEIIECTB M XUMUYECCKUX PEAKIIHA.

2) 0a30BbIe HCCIEI0BATEIHLCKHE TefiCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB M XMMUYECKUX PEaKIIHIA;

dbopmynHupoBaTh LENM MW 33Ja4d  WCCIICAOBAHMsS, WCIOJIB30BATh IIOCTABJICHHBIE |
CaMOCTOSITEIIbHO CPOPMYIUPOBAHHBIE BOTPOCHI B KaYeCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
115t GOPMHUPOBAHMS THIIOTE3HI 110 MPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMU CAaMOCTOSTEIBHOTO TUIAHMPOBAHUS W TPOBEACHUS YYCHHUYECKHX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOIIOAATH 32 XOJOM IIPOIecca, CaMOCTOSTEILHO
MPOTHO3UPOBATh €ro pe3yibTar, (OpPMYIMpPOBaTh OOOOIIEHHS W BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABISATH 0OOCHOBAHHBIN OTUET O TPOJICIaHHON
pabore;

MpUOOpETaTh OMNBIT YYEHUYECKOW MCCIEA0BATENbCKOM W TNPOEKTHOW JAeATeIbHOCTH,
MPOSIBISTE CHOCOOHOCTP M TOTOBHOCTH K CAMOCTOSITENIbHOMY TIOMCKY METOJIOB PpEIICHHS
MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO Pa3InYHBIX METOJOB TIO3HAHUSL.

3) padora ¢ unpopmaIueii:

OPHUEHTHUPOBATHCA B PA3JIMYHBIX HCTOYHHKAX HWHQPOpMAIUU  (HAYYHO-TIOMYJISpHAS
TUTeparypa XMMHYECKOTO COJNEpXKaHWs, CIpPaBOYHBIE TMocoOms, pecypchl HWHTepHeTa),
aHATM3UPOBATH HH(POPMAIIUIO PA3IMIHBIX BHJIOB M ()OPM IPEACTABICHHUS, KDUTHYECKH OIICHUBATh
e€ TOCTOBEPHOCTh M HEMPOTUBOPEINBOCTb;

(dbopMynHpOBaTh 3aMpoChl W TPUMEHSATH PA3JUYHBIE METOIBl TPU TIOMCKE M OTOOpe
nH(popMalny, He0OXOAUMOM AJIsl BBIMOJIHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOrO TUTIA;

MPUOOpPETaTh OMBIT HCIOJIb30BaHHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEIPHO BBIOMpAaTh ONTUMAIBHYIO (OPMY TpelcTaBileHus HHPOPMAINH (CXEMBI,
rpaduKky, TuarpaMmbl, TaOJUIIBI, PUCYHKH U IPYTHUE);

WCIOJIb30BaTh HAy4YHBIM S3bIK B KauyecTBE CpEICTBAa MpH paboTe ¢ XUMHYECKOH
uHpopmaluend: TPUMEHATb MEXMpeaMeTHbIe ((U3uueckue U MaTeMaTU4YecKue) 3HaKu M
CUMBOJIBI, (hOpMYJIbI, a00pEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATTIITHOCTH.

KoMMyHHKaTHUBHBIC YHUBEpPCaJIbHbIEe YUeOHbIE 1eiiCTBHUS:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYk/1aeMOil TEMBI B X0/I€ JUAJIOTa U/UJIH JUCKYCCHUH,
BBICKa3bIBATh UACH, (GOPMYIHUPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BBITIOIHEHHUS
MPEeAJIOAKEHHOM 3a1a4u;

BBICTYIIATH C Hpe3eHTaI.[PIeI>i PE3yJIbTaTOB MO3HaBaTEIbHOMU ACATCIIBHOCTU, TMOJIYYCHHBIX
CaMOCTOATCIIbHO HWJIK COBMECTHO CO CBCPCTHHUKAMH TIPpHW  BBIIIOJIHCHUU XHUMHYCECKOT'O
OKCIICPUMCHTA, HpaKTquCKOﬁ pa6OTBI 10 MCCIEeNOBAHHUIO CBOMCTB HN3y4aCMbIX BCIICCTB,
peam3anuumn yqe6Horo IMpoCKTa, " q)OpMy.TII/IpOBaTL BBIBOJIBI TI0 pPE3YJIbTaTaM HpOBe,I[éHHBIX
HCCIIeJOBaHUI HYTéM COrJIaCOBaHMS MO3UIIMM B XOJIE 06CY)KI[CHI/ISI 1 0OMeHa MHEHHUSIMU.



Pel"yJIﬂTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁnble aeicTBUs:

CaMOCTOSTENIBHO IUIAHUPOBATh U OCYILECTBIIATH CBOIO IIO3HABATENBHYIO JEATENbHOCTD,
omnpenensds €€ LeIu M 3aJa4d, KOHTPOJIMPOBATh U 10 MepEe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeUlaraeMblii aITOPUTM JCHCTBHIA MPU BBIIOJHEHUH YYEOHBIX W MCCIIENOBATEIbCKHX 3314,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIOCOO X PEIICHUS ¢ YIETOM MOTYUEHHs] HOBBIX 3HAHHH O
BEIIECTBAX U XUMHUUYECKUX PEaKIUAX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITEIHHOCTH HA OCHOBE CAMOAHANIN3a U CAMOOIICHKH.

MNPEJIMETHBIE PE3YJIbTATDBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUS NMPOrPaMMbl IO XMUMHUHU Ha YriyOJIEHHOM ypOBHE Ha
YpPOBHE CpeaHero oOmiero oopa3oBaHUsl BKIIOYAIOT crienuduueckue ajis y4eOHOro mpeamera
«XVMHUS» Hay4yHble 3HAHUS, YMEHMSI U CIOCOOBI JEHCTBUII MO OCBOEHMIO, MHTEPIpPETALUU U
HpCO6pa3OBaHI/IIO 3HaHHI>i, BUbBI ACATCIBHOCTH IO MOJYYCHHUIO HOBOT'O 3HAHUA U IIPUMCHCHHIO
3HaHUN B PA3INYHBIX yqe6HBIX CUTyallusaX, a TaKKE€ B PCAJIbHBIX XHU3HCHHBIX CHUTyallUAX,
CBSI3aHHEIX ¢ XUMuel. B mporpaMMme o XuMuu NpeaIMETHBIC PE3YIIbTAThI MPCACTABJIICHBI IO I'OAaM
U3YYCHUSL.

10 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOEHUA Kypca «Oprannyeckas XuMHs» OTPaXkKaroT:

c(hOpMUPOBAHHOCTH NMPEACTABIECHUI: O MECTE U 3HAYCHUH OPraHNYeCKOH XUMUU B CUCTEME
€CTECTBEHHBIX HayK U €€ PoJM B 00eCTIeYeHNH YCTOMUNBOTO Pa3BUTHS YEJIOBEYECTBA B PEIICHUH
po0JieM 3KOJOTHYEeCKON, SHEPreTUUECKON U MUILEBON 0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI,
CO3JaHMM HOBBIX MAaTE€pPHAJIOB, HOBBIX HCTOYHHMKOB 3HEPIUU, B OOECIICUEHUU PALMOHAIBLHOTO
MIPUPO/IOIOIIL30BaHuUS, B (POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYphl UeIOBEKa, a TAaKkKe
HKOJIOTMYECKH 0O0CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U PUPOIHOM Cpe/Ie;

BJIAJICHUE CHCTEMOM XMMHYECKUX 3HAHMM, KOTOpAas BKJIIOYAET: OCHOBOIOJATrarolInue
MOHATHS — XUMHUYECKHI SJIECMEHT, aTOM, SIPO U DJIEKTPOHHAst 000JI04Ka aToMa, S-, P-, 0-aTOMHbIE
opOuTa, OCHOBHOE M BO30YXKAEHHOE COCTOSHUS aTOMa, TMOpUAM3AIMS aTOMHBIX OpOUTaiei,
WOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIEHHUS, XUMHYECKas
CB$I3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIIepOAHbII CKeneT, GyHKIHMOHAIbHAs rpyIa,
paaukan, CTpYKTypHble (opmynbl (pa3BEpHYTHIE, COKpalléHHbIE, CKEJETHBIE), H30Mepus
CTPYKTYpHasi ¥ IPOCTPAHCTBEHHAs (Fr€OMEeTpUYecKas, ONTHYECKas ), H30MePbl, TOMOJIOTHUECKUN
psll, TOMOJIOTH, YIJIEBOJOPOJIbI, KHCIOPOJA- M a30TCOJAEpKalllUe€ OpPraHUYECKUE COEIMHEHHS,
MOHOMEDP, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSPHBIE COCAUHEHUS; TEOPUU, 3aKOHBI
(nepuomnyeckuii 3akoH [I. MI. MennaeneeBa, Teopusi CTpOSHHUS OpPraHUYECKHX BemecTB A. M.
bytneposa, 3aKOH COXpaHEHHsI MaCChl BEILIECTB, 3aKOH COXPAHEHUS U ITPEBPALLECHUS YHEPTUU IIPU
XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3BIK XMMHH, MUPOBO33PEHUYECKHE
3HAHMUs, JIeXKalMe B OCHOBE NOHMMAHUSA NPUYMHHOCTU M CUCTEMHOCTH XUMHUUYECKUX SBJICHUN;
MPEICTABICHUS O MEXaHM3MaX XMUMHUYECKUX PEaKUUW, TEPMOJAUHAMHYECKUX U KUHETUUECKUX
3aKOHOMEPHOCTAX UX MPOTEKaHHUsI, O B3AMMHOM BJIMSHUUA aTOMOB M I'PYIIIl aTOMOB B MOJIEKYJIaX
(MHAYKTUBHBIN 1 Me3oMepHbIii 3 dextsr, opuentanTsl | u Il poaa); pakronoruueckue ceeneHus
O CBOMCTBaX, cOcTaBe, MOJYYEHUH U OE30MaCHOM HCIOJIb30BAHUU BXHEHUIIUX OPraHUYEeCKHUX
BEIIECTB B OBITY M TMPAKTUYECKON MAEATEIHHOCTH YeNOBEeKa, OOIMIMX HAyYHBIX MPUHIIUIAX
XMUMHYECKOTO TTPOU3BOJICTBA (Ha MPpUMEpE MPOU3BOJICTBA METAHOA, IepepaboTKu HEDTH);



c(OPMHUPOBAHHOCTh YMEHUH: BBISBIATh XapaKTepHbIC TPU3HAKU MMOHITUN, YCTAHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE TIOHSTHS [IPU ONKMCAHNUU COCTaBa, CTPOCHUS U
CBOWCTB OPraHUYECKUX COCIMHEHUN;

c(OPMHUPOBAHHOCTh YMEHHIA:

HCIO0JIb30BATh XMMHUYECKYIO CUMBOJIMKY JUISI COCTABICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYIT OPraHMYECKIX BEIIECTB;

COCTaBJISATh YPABHEHUS] XUMUYECKUX PEAKLIUNA U PaCKPbIBATh UX CYIIIHOCTb: OKUCIIUTEIbHO-
BOCCTAHOBHTEJIBHBIX PEAKIHi MOCPEJCTBOM COCTABJICHUS DIIEKTPOHHOTO OallaHCca dTHX peaKIuii,
peakiuii HFOHHOro 0OMeHa IMyTEM COCTaBJICHUS UX MOJIHBIX U COKpPAIIEHHBIX HOHHBIX YPAaBHEHUI;

W3rOTaBIMBATh MOJENIM MOJIEKYJl OpPraHMYeCKUX BEUIECTB JUISl WILUIIOCTPAaLUUd HX
XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHI: yCTaHABIMBATh MPUHAIIEKHOCTh U3YUYEHHBIX OPraHU4YeCKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K ONPEEIEHHOMY KJIacCy/TpylIe COeIMHEHUH, 1aBaTh UM
Ha3BaHMs Mo cucrtematnueckoi HoMmeHkinatype (IUPAC) u npuBoauTh TpUBUAIbHbIE Ha3BaHUS
U1 OT/IE€IBHBIX MPEJCTaBUTENEH OPraHNnYeCKUX BEIECTB (3TUJIEH, alleTHIIEH, TOIYOJI, TIUIEpHUH,
STUJIEHTJIUKOJIb, PeHO, (popManbaern, aleraibAerui, aleToH, MypaBbuHas KUCIIOTa, YKCYCHAast
KHCJIOTa, CTEapUHOBas, OJIEMHOBas, MAJbMUTHHOBAs KHUCIOTHI, TJUIMH, ajJaHUH, MaJbTO3a,
(bpyKTO3a, aHWJIMH, IUBUHUJI, U30TIPEH, XJIOPOIIPEH, CTUPOII U IPYTHE);

c(OpPMUPOBAHHOCTh YMEHHMSI ONPEIENATh BHUJ XUMUYECKOW CBS3M B OPraHUYecKHX
COeIMHEHUX (KOBaJeHTHAs U MOHHAS CBA3b, G- U TT-CBSI3b, BOJOPOIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHMSI NMPHUMEHSTHh MOJOKEHUS TEOPUHM CTPOEHHSI OpraHMYECKUX
BemecTB A. M. bytiepoBa ayis 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M
CTPOCHHS;

chOpMHUPOBAHHOCTh YMEHHMH XapaKTepu30BaThb COCTaB, CTpoeHHUe, (Qusnueckue u
XUMHUYECKHE CBOWCTBA TUITUYHBIX MPEICTABUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEUIECTB:
QJIKAHOB, LMKJIOAJIKAHOB, AJIKEHOB, AJIKaJWEHOB, AJKHMHOB, apOMATHUYECKHUX YIJIEBOJIOPOJIOB,
CIUPTOB, AlbJAETHI0B, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTHIX U CIOKHBIX 3(HUPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 AMUHOB, aMUHOKHCIIOT, OEIIKOB, YIJIEBOJOB (MOHO-, I- U MOJIMCAXapHUIOB),
WJUTFOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXAY HHMHU YPaBHEHHUSIMU COOTBETCTBYIOLIMX
XMUMHYECKUX PEAKIHH C UCIOJIb30BAHUEM CTPYKTYPHBIX GOPMYIT;

chOpMUPOBAHHOCTh YMEHHUS TMOATBEPKIaTh HAa KOHKPETHBIX IMpUMEpax Xapakrep
3aBUCHUMOCTH PEaKIIMOHHOM CHOCOOHOCTH OPraHMYEeCKUX COEIMHEHUN OT KPaTHOCTU M THIIA
KOBaJICHTHOM CBSI3H (G- U TT-CBSI3H ), B3AMMHOTO BJIMSIHHSI aTOMOB U TPYIIIl aTOMOB B MOJIEKYJIaX;

chOpPMUPOBAHHOCTh YMEHUS XapaKTEepU30BaTh HMCTOYHHUKH YIIIEBOJOPOJHOTO ChIPbS
(HedTb, MPUPOIHBIA Ta3, yroljib), CHOCOOBI €ro mMepepadoTKU U MPAKTUYECKOE MPUMEHEHHE
MIPOJIyKTOB MEePepadOTKH;

chOpMUPOBAHHOCTh BIAJCHHUS CHCTEMOW 3HAHMW O €CTECTBEHHO-HAyYHBIX METO/Aax
MO3HAHUSI — HAOMIOACHUU, H3MEPEHUU, MOJCITUPOBAHUHU, OKCIEpUMEHTe (peaJbHOM U
MBICJIEHHOM) U YMEHHUS IPUMEHSATh 3TU 3HAHUS;

COPMHUPOBAHHOCTh ~ YMEHHUSI  MPHUMEHATh OCHOBHBIE  OINEpPAlMM  MBICIUTEIBHON
NeATeNbHOCTH — aHalM3 M CHHTE3, CpaBHEHHe, 00O0OIIeHHE, CHUCTEeMAaTH3alHIo, BbBISBICHUE
IIPUYHUHHO-CIIEACTBEHHBIX CBA3EH — /111 U3yYEHMsI CBOMCTB BEILIECTB M XMMUYECKUX PEaKLUii;

c(OPMHUPOBAHHOCTb YMEHHI: BBISBIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MOHATHSIMU U
NPEJCTaBICHUAMU JPYIMX €CTECTBEHHO-HAy4YHBIX NPEIMETOB JUId 0ojiee OCO3HAHHOTO
MIOHUMAaHMs CYyLIHOCTH MaTEpUajbHOIO €QUHCTBA MHUPA, MCIOJIb30BaTh CUCTEMHBIE 3HAHUSA 10



OpPraHu4ecKOi XUMHHU JJIs1 OOBSICHEHHS] U IPOTHO3UPOBAHUSA SBJICHUHN, UMEIOIINX €CTECTBEHHO -
HAYYHYIO TIPUPOJLY;

c(OPMHUPOBAHHOCTh YMEHHUH: MPOBOJAUTH PACUYETHI 1O XUMHYECKMM QopMyliaMm U
YPaBHEHUSM XUMHUYECKHX PEaKIUi C HMCIOJIh30BaHUEM (DM3MUECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XApAaKTEPU3YIOIIMX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
pacu€Thl M0 HAXOXKICHHUIO XUMHUYECKOH (OPMYINBI BEUIECTBA IO M3BECTHBIM MACCOBBIM JIOJISIM
XUMUYECKUX JIEMEHTOB, MTPOJAYKTaM CTOPaHUs, IJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHIA: POTHO3UPOBATh, AHAIM3UPOBATH M OLEHUBATH C MO3WIIUNA
9KOJIOTMYECKON 0€30IacHOCTH MOCIEACTBUS OBITOBOM M IPOU3BOJCTBEHHOM J€ATEIbHOCTU
YEJIOBEKa, CBA3aHHOW C TmepepabOTKOM BEIIECTB, HMCIOJIb30BaTh TMOJYyYEHHbIE 3HAHWS IS
MIPUHSATHS TPAMOTHBIX PEIICHUI MTPOOJIEM B CUTYAIUSX, CBI3aHHBIX C XHMHUCH;

Cc(OPMHUPOBAHHOCTh YMEHHUI: CAMOCTOSTENHFHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUH
OKCTIEPUMEHT (TIOJy9E€HUE W M3YUeHHE CBONCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIC PEAKITHH
YTJI€BOAOPOJIOB PA3IMUHBIX KJIACCOB U KUCIIOPOJICOIEPKALUX OPTaHMYECKUX BEIIECTB, PEIICHUE
AKCIEPUMEHTAJIbHBIX 3a/1a4 10 paclo3HaBaHUIO OPraHMYECKUX BEILECTB) C COOIIOIEHUEM MPaBUIT
Oe3o0macHOro OOpalleHusi ¢ BellecTBaMH U J1TabOpaTOpHBIM 000OpyHOBaHUEM, (POPMYIHPOBATH
[eNb WCCIENOBAaHMS, TPEACTABISATH B pa3NUuHOW (opMe pe3ylnbTaThl AKCIIEPHUMEHTa,
aHATM3UPOBATh U OIEHUBATH UX JOCTOBEPHOCTb;

c(OpMUPOBAHHOCTh YMEHHI:

coOnroAaTh MpaBWiIa SKOJIOTMUYECKU IIeJIeCO00pa3HOro MOBEACHUSI B OBITY W TpPYAOBOM
NEATETbHOCTH B IEISIX COXPAHEHHUS CBOETO 3JI0POBbS, OKPYKAIOMIEH MPHPOTHONH Cpemsl U
JNOCTHXKEHHS €€ YCTOWYMBOTO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTh TOKCHYECKOIO IEMCTBHS HAa JKHUBBIE OPraHU3Mbl ONpPEICIEHHBIX
OPraHM4YeCKUX BEIIECTB, MOHUMAas cMbIc nokazaresns [1/1K;

aHAJIM3UPOBATh  LE€JI€cCOOOpPa3HOCTh  NPUMEHEHHS ~ OpraHMYeCKUX  BEUIECTB B
MIPOMBIIIJIEHHOCTHU U B OBITY C TOUKH 3PEHUSI COOTHOUICHHS PUCK-TIOJIB34;

c(hOpMUPOBAHHOCTh YMEHUH: OCYIIECTBIATH IEJCHANIPABICHHBIN IMOUCK XUMHUYECKOU
uH(popMallMd B pa3jMYHbIX HCTOYHHMKAX (HayyHas M y4yeOHO-Hay4yHas JIUTEparypa, CpPeAcTBa
MaccoBoil uH(popmanuu, WHTepHET U apyrue), KpUTUYECKH AaHAIM3UPOBATh XUMHYECKYIO
uHpopmalrio, nepepadarpiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C MOCTaBICHHON yueOHOM
3a7a4en.

11 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHUS Kypca «O01as 1 HeopraHndeckasi XuMusD» OTPaxaroT:

chOpMUPOBAHHOCTH NPECTABICHUN: O MAaTEPUATILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBICHUM MPUPOJBI, O MECTE U 3HAYCHUH XUMUH B CHCTEME €CTECTBEHHBIX HAYK
u e€ ponu B OOECIEYEHHH YCTOWYHMBOIO DPa3BUTHUS, B PEIICHUU MPOOJIEM SKOJOTHYECKOH,
SHEPreTHYecKOM U TMUIIeBOW Oe30MacHOCTH, B PA3BUTUU MEAUIIMHBI, CO3JaHUU HOBBIX
MaTepuagoB,  HOBBIX  HMCTOYHMKOB  DJHEpPrud, B  OOECIEYEHHH  PalMOHAIBHOTO
MIPUPOIOTOIBE30BaHus, B (GOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYIbTyphl UeIOBEKa, a TAKKe
9KOJIOTHYECKH 0OOO0CHOBAHHOTO OTHOILIEHHS K CBOEMY 3JI0POBbIO M IPUPOIHOM cpeie;

BJIQJICHUE CHUCTEMOM XHMUYECKHUX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIOJIArarolue
MOHATHS — XUMUYECKHUI 3JIEMEHT, aTOM, PO aToMa, U30TOTbI, YIEKTPOHHAs: 000JI04Ka aToma, S-
, Pp-, d-atomMHbBIe OpOWTAIM, OCHOBHOE W BO30YXIEHHOE COCTOSHUS aTOMa, THOPHIH3ALHs
aTOMHBIX opOuTanelf, HMOH, MOJIEKYla, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb
OKHCJICHHS, XHMHYECKas CBsI3b (KOBaJ€HTHAs, WOHHAs, MeETaUIM4ecKas, BOJOPOJIHAs),
KpUCTAIITINYECKas pelIéTKa, XUMHUYECKas pPeakiHs, pacTBOP, DJIEKTPOJHTHI, HEIEKTPOIUTHI,



NIEKTPOJINTUYECKAsT  JUCCOLIMALMSA, CTENEHb JOUCCOLMALMM, BOJOPOJHBIM  IOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIIIOBOM d(PPEKT XUMUYECKON peaKIu, CKOPOCTh XUMHUECKOM
peakuuy, XUMHUYECKOE€ paBHOBECHE; TEOPUM U 3aKOHBI (T€OpUS  DIIEKTPOJUTHYECKON
quccouranuy, nepuoauyeckuil 3akon /.M. MenneneeBa, 3aKOH COXpaHEHHSI MAacChl BEILECTB,
3aKOH COXPAHEHHUS W MPEBPAILICHUS] SHEPTHH NMPU XMUMHUYECKUX PEaAKIHAX, 3aKOH TMOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIONINX MAacCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3BIK XUMUH,
MHPOBO33PEHUECKHE 3HAHUS, JIeKAIIME B OCHOBE MOHHMAaHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XUMUYECKUX SIBJICHUI; COBPEMEHHBIE MPEJCTABICHHS O CTPOCHUHU BEIIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIPHOM M HaJIMOJICKYJISPHOM YpPOBHSX; MPEACTABICHUS O MEXaHM3Max XHUMHUYECKUX
peakuuii, TEPMOJMHAMHYECKMX ¢ KUHETHMUYECKHX 3aKOHOMEPHOCTSIX WX MPOTEKaHUs, O
XUMHUYECKOM PAaBHOBECHH, PACTBOPAX U JIUCIIEPCHBIX CHCTeMaX; (PaKTOJIOTUYECKUE CBEICHUS O
CBOMCTBaX, COCTaBe, MOJYYEHUU M O€30IaCHOM MCIOJIb30BAHUM BAKHEHIIMX HEOPraHUYECKHX
BEIIECTB B OBITY U TPAKTUYECKON IEATEIHHOCTH YeJIOBEKa, OOMUMX HAyYHBIX TPUHIIMIIAX
XUMHUYECKOTO MMPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUI: BBISBIISITh XapaKTEPHbIE MPU3HAKYU MMOHATUN, YCTAHABINBATH
WX B3aWMOCBSI3b, HCIOJIB30BaTh COOTBETCTBYIOIIHME TMOHSATHS MPU ONMHMCAHWHM HEOPTAaHUYECKUX
BEILIECTB U UX ITPEBPAILCHMII;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJH30BATh XHUMHYECKYI0 CHUMBOJIHMKY JUISI COCTABJICHHS
dbopMyn BeEIIECTB M YpaBHEHUH XHUMHUYECKUX PEAKIUN, CHCTEMAaTHUYECKYI0 HOMEHKIATYPy
(IUPAC) u TpuBHabHbIe Ha3BaHHS OT/ICIbHBIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHUS OTIPEIEIATh BAJICHTHOCTh M CTEMIEHb OKUCICHHUS] XUMHYECKUX
JJIEMEHTOB B COEIMHEHUSX, BUJ XUMUYECKOHN CBSI3M (KOBAJIEHTHAs, MOHHAs, METaJJIM4YecKas,
BOJIOPOJIHAS ), TUT KPUCTAJUTMYECKOM PEIIETKH KOHKPETHOTO BELIECTBA;

cOpPMUPOBAHHOCTh YMEHHSI OOBSCHATH 3aBUCHUMOCTh CBOWCTB BEIIECTB OT BHJA
XUMHUYECKON CBSI3W U TUIA KPUCTAUTMYECKON PEmETKH, OOMEHHBIM M JOHOPHO-AaKIENTOPHBIN
MEXaHHU3Mbl 00pa30BaHus KOBAJIEHTHOH CBS3U;

cOpMUPOBAHHOCTh YMEHUMH: KIACCHU(PHUIIMPOBATh: HEOPraHMYECKHE BEIeCTBa IO HUX
COCTaBY, XUMUYECKUE PEAKIMH MO PA3IUYHBIM MPU3HAKAM (YUCIY M COCTaBY pearupyromux
BEIIECTB, TEIIOBOMY J(PQEeKTy peakuuu, H3MEHEHHIO CTEeNeHEeW OKHUCICHHUS DIIEMEHTOB,
00paTUMOCTH, Y4acTHUIO KaTalu3aTropa M JPYrHe); CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U
KpUTEPUHU JUI KJIacCU(UKALUN U3Y4aeMBbIX BEIIECTB U XMMHUECKUX PEaKLIU;

chOpMUPOBAaHHOCTh YMEHHUSI pPACKpbIBaTh CMBICA MHepuoanyeckoro 3akoHa J[. U.
MenpaeneeBa W JEMOHCTPUPOBATH €0  CHCTEMATU3UPYIOUIYI0, OOBSCHUTENBbHYIO U
MIPOTHOCTUYECKYIO (PYHKIINH;

chOpMUPOBAHHOCTh YMEHHUIA: XapaKTepU30BaTh AEKTPOHHOE CTPOCHUE aTOMOB M MOHOB
XUMHUYECKUX DIIEMEHTOB IEepBOro—4eTBépToro mnepuonoB Ilepumonnueckoir cucrems [I.M.
MeneneeBa, UCNOJB3YSl MOHATUSL «IHEPreTUUYECKHE YPOBHU», «3HEPIETHUUECKHUE MOLYPOBHNY,
«S-, p-, d-aTOMHBIC OpOUTAIIHY», KOCHOBHOE U BO30Y)KIEHHOE SHEPTETHUCCKHUE COCTOSIHUS aTOMay;
OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKUX AIIEMEHTOB M UX COCIMHEHUH I0
nepuoaam u rpymnmnam Ilepuonnueckoit cucremsl [. . MenneneeBa, BaJleHTHbIE BO3MOXKHOCTH
aTOMOB AJIEMEHTOB Ha OCHOBE CTPOEHHS UX DJIEKTPOHHBIX 000JI0YEK;

chOpMHUPOBAHHOCTH YMEHUI1: XapaKTepU30BaTh (OMUCHIBATH) O0IIME XUMHUYECKHUE CBOICTBA
BEILIECTB PA3JIMUHBIX KIACCOB, MOATBEP)KJIATh CYIIECTBOBAHWE T'€HETHUYECKON CBS3M MEXIY
HEOPraHMYECKHMMHU BEUIECTBAMU C TMOMOUIBI0 YpPAaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKHX
peaKuuii;



c(hOPMHUPOBAHHOCTh YMEHHUS PACKPHIBATH CYITHOCTh: OKHUCIHMTEIHLHO-BOCCTAHOBUTEIBHBIX
peakuil MoCpeCTBOM COCTaBIICHUS JJICKTPOHHOrO OajmaHca ITHX PEaKIUi; peakiuii HOHHOTO
oOMeHa TyTEM COCTAaBJIEHUS WX TOJHBIX M COKPAUIEHHBIX HOHHBIX YPaBHEHMIA; pPeaKIHii
TUIPOJIN3A; PEaKIUil KOMIUIeKcooOpa3oBaHus (HAa TpUMEpe TUAPOKCOKOMIUIEKCOB ITMHKA U
AIFOMUHUS);

cOPMHUPOBAHHOCTh yMEHHUS OOBSICHITh 3aKOHOMEPHOCTH TMPOTCKAHHUS XUMHUYCCKUX
peakuuii ¢ Y4ETOM MX DHEPreTUYECKUX XApAKTEPUCTHK, XapakTep HU3MEHEHHS CKOPOCTH
XUMHYECKON pPEaKIMu B 3aBUCUMOCTH OT Pa3jIMYHBIX (DAKTOPOB, a TAKKE XapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHSI MO/ BIMSHUEM BHEIIHUX Bo3aeiicTBui (mpuniun Jle lllarense);

c(OPMHUPOBAHHOCTh YMEHHS XapaKTePU30BATh XMMHUYCCKHE PEAKIIHH, JISKANTUE B OCHOBE
MPOMBIIIJIEHHOTO TIOJNYYEHUS] CEPHOW KUCIOTHI, aMMHaka, OOIIMEe Hay4YHbIC MPUHIIUAIIBI
XUMHUYECKUX TPOU3BOJICTB; I1€JIeCO00OPA3HOCTh TMPUMEHEHHS HEOPraHWYECKHUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIICHHS PUCK-TIOJb3a;

c(hOopMUPOBAHHOCTD BJIQJICHHS CUCTEMOM 3HAHHUI O METOJ/IaX HAy4YHOTO TIO3HAHUS SIBJICHUI
MIPUPOJIBI — HAOIIIOICHHUE, U3MEPEHHE, MOJICIIMPOBAHNE, IKCIIEPUMEHT (peaabHbIN U MBICJICHHBIN ),
HCMOJIb3YyEMBbIX B  €CTECTBEHHBIX HAayKaX, YMEHHS TMPUMEHATb OTU 3HAHUA TPHU
AKCIIEPUMEHTAIbHOM HCCJIEIOBAaHUM BEMIECTB W JJI1 OOBSCHEHHMS] XUMUYECKHUX SIBJICHUM,
HMMEIOIIHNX MECTO B MPHUPOJIE, TPAKTHUECKON JEATETbHOCTH YEJIOBEKA U B MIOBCEHEBHOM JKHU3HU,

c(hOpMUPOBAHHOCTh YMEHHS BBISIBJISTH B3aUMOCBSI3b XUMHUYECKUX 3HAHUHN C TIOHATHSIMU U
MPEACTABICHUSIMUA JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB Juisi 0ojiee OCO3HAaHHOTO
MOHUMAaHHUS MaTepUaJIbHOTO €MHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHUS MIPOBOJUTH PACUETHI: C UCMOIb30BAHUEM MOHATUN «MaccoBast
JI0JIs1 BEILIECTBA B PACTBOPE» U «MOJISIPHAsE KOHIEHTPAIHS; MacChl BELIECTBA UM 00bEMa rasa 1o
M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce MM O0BbEMY OJHOTO M3 YYAaCTBYIOLIUX B pEaKIUU
BEIIECTB; TEIJIOBOTO 3P eKTa peakuu; 3Ha4eHUs BOJOPOTHOTO MOKA3aTeNsl pACTBOPOB KUCIIOT U
menoYeld ¢ HM3BECTHOM CTENEHBIO UCCOIMAIlMU; Macchl (00bEMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEaKIMH, €CIM OJHO M3 MCXOJHBIX BEIIECTB JAHO B BUJE PACTBOpA C ONPEIEIEHHOMN
MaccoBOM J0JIeil pacCTBOPEHHOTO BEIIECTBA WM JaHO B U30BITKE (MMEET MPUMECH ); O BBIXO1a
MPOJIyKTa peakiuu; 0ObEMHBIX OTHOIICHUH T'a30B;

c(OpMUPOBAHHOCTh YMEHHUHN: CaMOCTOATEIBHO IUIAHUPOBATh M MPOBOAUTH XUMHYECKUUN
AKCIEPUMEHT (TMPOBEIECHUE peakluii HOHHOTO 0OMeHa, OATBEPKICHIEe KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKUX BEUIECTB, ONPEICIICHUE CPE/Ibl PACTBOPOB BEIIECTB C MOMOUIbIO UHIAUKATOPOB,
W3Y4YCHHUE BIUSHUSA PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peakluu, pelieHue
SKCIEPUMEHTAJBHBIX 3a/1a4 1o TemaMm «Metamibs» U «Hemeramne»y) ¢ coOnrofeHneM IpaBuil
0e30macHOTO OOpaIieHusl ¢ BeLeCTBAaMHU U JaOOPaTOpHBIM 000pydOBaHHEM, (HOPMYIUPOBATH
Lelb KCCIEAOBAaHUS, NPEIACTABIATh B pa3IUUHON (QopMe pe3ylnbTaThl OSKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATh UX JI0CTOBEPHOCTb;

chOpMUPOBAHHOCTh YMEHUI: COOIIOAATh MpaBuia MOJIb30BAHUS XUMUYECKOW MOCYAON U
nabopaTopHbIM 000pyIOBaHHEM, OOpaIlleHus C BEIIECTBAMH B COOTBETCTBUU C UHCTPYKITUSIMU 110
BBITIOJTHEHUIO JTa00PATOPHBIX XUMHUUYECKUX OTBITOB, SKOJIOTHYECKH 1IeTIECO00Pa3HOTO OB EICHHS
B OBITYy W TPYIOBOW JAEATEIHHOCTH B IENSAX COXPAHEHUS CBOETO 370POBBS, OKpYKarolieu
NPUPOJHON Cpeapl W JOCTMIKEHHS €€ YCTOMYMBOIO pPa3BUTUSA, OCO3HAaBATh OIACHOCTH
TOKCHUYECKOIO JIEWCTBHUS HA JKUBBIE OPraHU3Mbl OINPENCIEHHBIX HEOPraHUYECKUX BELIECTB,
NoHuMas cMbici rokazarens [1IK;

chOpPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIISITh IIEJICHANPABICHHBIH TOUCK XUMHYECKOMN
uH(MOpMallUd B PA3NUYHBIX UCTOYHUKAX (HAydHas U y4yeOHO-Hay4dHas JUTepaTypa, CpeacTBa



MaccoBoil uH(popmanuu, WHTEpHET W apyrue), KPUTUYECKU AaHAIU3HPOBATH XUMHYECKYIO
uH(popMaInIo, mepepadaTeiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUH C TOCTAaBICHHON yueOHOMU
3a1a4uen.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuuyectBo yacos DJIeKTPOHHbIE JleITeJIbHOCTD YUHTeEJIS ¢ y4eTOM padoueit
Ne Hammeropanue (uu¢possbie) MPOrpamMMbIBOCIIUTAHUSA
w/n Pa3ie/ioB U TEM Beero Konrpoububie | IIpakTHyeckue 0BpasoBaTENBHbIE
NporpamMmbI padoTbI padoTbI
pecypcsl
Pa3nen 1. Teopernueckue 0CHOBBI OPraHMYecKO XUMH
[Ipeamer - YCTaHaBJIUBATh
OpraHuyYecKoin JIOBEPUTEIbHBIE OTHOILIEHUIN MEX]y YUUTENIEM U
xumun. Teopus bubnuoreka YYE€HUKaMHU, CIIOCOOCTBYIOLIUX TO3UTHUBHOMY
1.1 CTpOCHUS 8 HOK https://myscho | BocmpusiTHIO ydanuMucs TpeOOBaHHUH U MPOCHO
OpraHuYeCcKuX ol.edu.ru/ YUYUTENIs, aKTUBH3AIMN MX TI03HABATEIILHOM
coequHeHnu A. JIeSITENLHOCTH;
M. bytneposa - MOOYXKIaTh MTKOJLHUKOBCOOIOIATh Ha
Vitoro o paszeny 8 ypoKe 0OILIEeNPUHSTHIE HOPMbI
MOBEJ/ICHNUS, IPaBUJIa OOIICHUS CO CTAPIIUMU
Pazjnen 2. YrieBoaopoabl (yuuTensiMu) ¥ CBEpCTHUKAMU (IIKOJIbHUKAMH);
[IpenenbHbIe BubmuoTeka - IPUBJIEKaTh BHUMAHUE IIKOJbHUKOB K
YTJICBOOPOIBI — L{OK https://myschoo | LEHHOCTHOMY acmeKTy H3y4acMblX Ha YpOKe
2.1 aJIKaHBl, 5 |.edu.ru/ SBJIGHUH, OPraHU30BbIBaTh PabOTy JETeH ¢
[UKJIOAJIKAHBI COLIMAJIBHO
Henpenenbaeie Bubnnoreka
YTJIEBOJOPOIBI: IIOK https://myschoo
2.2 AJIKEHBI, 14 1 l.edu.ru/
aJKaJUEHBI,

AJIKMHBI



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Bubnunoreka

Apomarnyeckue
2.3 YTJIEBOIOPOIBI 8 IHOK https://myschoo
(apensI) l.edu.ru/
[Ipuponusie bubnmnoreka
24 HMCTOYHUKH 4 IIOK https://myschoo
' YIIIEBOJIOPOJIOB U l.edu.ru/
ux nepepadboTka
TasoreHnpou3Bo bubmoreka
2.5 JIHBIE 4 1 IIOK https://myschoo
YTIIEBOJOPOIOB l.edu.ru/
Hroro mo paznery 35

Paznen 3. Kucsiopoacoaep:kamme oprannyeckue coeMHeHUus

3.1 Cruptel. DeHon 11
KapGonunbabie
COCIIMHCHUSI:
VILACTHABL 1 bubnuoreka
3.2 KETOHBI. 21 LIOK https://myschoo
KapGoHnoBsie
l.edu.ru/
KHCJIOTBIL
CrnosxHble 3(upBbl.
Kupbl
bubnmnoreka
3.3 VrieBoabl 9 1 IHOK https://myscho
ol.edu.ru/
Hroro no pazneny 41

Pa3znen 4. A3oTcoaep:kane opraHnyecKne coeTHHEHNsI

3HauUMMO# nHpOpMaIHer —00Cy aTh,
BBICKa3bIBaTh MHEHHUE;

- UCTIOJIb30BATh BOCIIUTATEIIbHBIE
BO3MO>KHOCTHCOJICPKAHUS yI4eOHOTO
npeaMeTa 4epes IEMOHCTPALUIOICTIM
IPUMEPOB OTBETCTBEHHOTO, TPAKJAHCKOTO
TIOBEJICHHS, TIPOSIBIICHUS YEIIOBEKOIIOOHS U
J0OpOCEPICUHOCTH;

- CIIOCOOCTBOBATH MPOPECCUOHATBHOMY
CaMOOTIPE/ICTICHUIO IKOJIbHUKOBIIPUMEHSTh
Ha YpOKE UHTEpaKTUBHBIE (POPMBI pabOTHI:
- HHTEJUICKTYaJIbHBIE UTPBI,
JTUTAKTUYECKUI Teatp,

JCKyccUU, pabOTHI B Tapax Ujp.;

- OPraHU30BBIBATH MIEHCTBO
MOTHBUPOBAHHBIX U

SPYAUPOBAHHBIX YUALTUXCS HATUX
HEYCIEBAIOIUMU OJHOKJIACCHUKAMU;

- HCIIOJIb30BaHUE

KpaeBeAUeCKOro MaTepuaa npuHaNnoJIHEHUH
ypOKa U JOMalIHUX3alaHu’
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AMMUHBI. bubnunoreka
4.1 AMMHOKHUCIIOTEI. 12 HOK https://myscho
benku ol.edu.ru/
Uroro no pazneny 12

Pa3nen 5. BoicokoMoJieKyJIsIpHbIE COeIMHEHH S

Bricoxomonexysst bubnuoreka
51 pHBIC 6 LIOK https://myscho
COC/IMHCHUS ol.edu.ru/
Hroro mo paznery 6
OBIIEE KOJIMYECTBO
YACOBIIO 102

I[TPOTPAMME

WHULIMMPOBATH U TIOAJIEPKUBATh
HCCJIEI0BATEIIbCKYIO U TPOCKTHYIO
JIeITEIbHOCTD

IIKOJIbHUKOB OpraHu3aIus

oOmienus

dbopMUpPOBATh U pa3BUBATH HABBIKH,
3HAHUS O 3J0POBOM 00pa3e KU3HU
aKTUBU3HUPOBATDH MMO3HABATEIHHYIO
AKTUBHOCTHITOKA3bIBATh OOYUYAIOIIUMCS
CBSI3b IIPEAMETA C UCTOPUEHN U
MPaKTUYECKUM MPUMEHEHHEM BXXKU3HU
HAYYUTh YYaIIUXCs aHATM3UPOBATh,
CpaBHUBATh,KOHKPETU3UPOBATH U
MIPEACTABISTH OOPa3HOBEIIMYNHBI U
(bakThl,

OTHOCSIIIHECS K SKOHOMUYECKHUMSIBIICHUSIM,
SIBJIEHUSIM COLMAJIBHOM U OOIIECTBEHHOMN
JKU3HM.
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11 KJIACC

HaumenoBanue KosmnuecTBo yacos JeITeILHOCTD YYUTEJISl Cy4eTOM padoyei
Ne DJIeKTpPOHHbIe (LM(pPOBbIE)
pa3iesioB M TeM Kontpo | IIpakTuyeckue MPpOrpaMMbl BOCITUTAHUHA
n/n Bcer o0pa3oBaTte/ibHbIE PeCYpPChI
NporpamMmMbl R JIbHbIE padoTbI
padoTbI
Paznen 1. TeopeTnyeckue 0CHOBBI XUMUM
Crpoenue bubnuoreka -y4UTh YUE€HUKA CTaBUTbIIEpE] COOOM
aToMa. IHOK https://myschool.edu.ru/ 1ENTb U
[Tepuonnueckuii JOCTHUTaTh €€;
3aKOH U -1aTb OCO3HATh, YBUCTH,YTO, PEIIas U
11 [lepuoanueckas 9 BBITIOJIHSSL BCe OoJiee CI0KHbIe
cucremMa 3a/1a4¥ ¥ yIpaKHEHUs, ydaluecs
XUMHUYECKUX MIPOJIBUTAIOTCSI BCBOEM MHTEIJIEKTYaIbHOM,
aneMeHToB /. npodeccnoHaTbHOM U BOJIEBOM Pa3BUTHUH;
N. Menpeneena -opMHpOBATH MPABUIILHOE, HAYYHO-
CTpOCHI/Ie Buoauorexa 000CHOBAHHOE OTHOIIICHUEK mnpupoae,
12 BEIIECTBA. 1 1 LIOK https://myschool.edu.ru/ CIOCOOCTBOBATH YKOJIIOTHYECKOMY H
’ MHoroo6pagl/Ie HPABCTBCHHOMY BOCIIMTaHUIO
BEILECTB 00yJaronuxcs;
L3 Y p——. " . 5 bubnuoreka
- peaKIH ITOK https://myschool.edu.ru/
Uroro mo pazneny 39
Pazgen 2. Heopranuyeckasi Xumust
bubnuoreka
2.1 Hewmeramis 31 1 3

IHOK https://myschool.edu.ru/
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Bubnuoreka

2.2 Merauist 23 OK https://myschool.edu.ru/
Uroro no pazneny 94
Pa3nen 3. Xumus u )Ku3Hb
MeTtoant
31 IMO3HAHUA B 9 bubnuoreka
' XUMHUH. XUMUS IIOK https://myschool.edu.ru/
1 JKHA3HD
Hroro mo paznery 9
OBILIEE KOJIMYECTBO
YACOB I1O 102

I[TPOTPAMME

-yOeUTh y4alIuxcsl B HAy4HOH,
MPAKTUYECKOM,)KU3HEHHOMU,
npo¢eCCUOHAIBHOM 3HAYMMOCTH TOTO WJIN
WHOTO KOHKPETHOTO 3aKOHA, SIBJICHUS,
OTKPBITHUS, U300pETEHNUS,

-JIMaTHOCTHUKA, PETYIUPOBAHUE U KOPPEKITHUS
JTUYHOCTHOTOPA3BUTHS 00YJAIOITUXCS;
-opMHpoBaTH YMEHUE PabOTATh
parnroHaIbHO,IAHOMEPHO,
OpraHrn30BaHHO, KOHTPOJHUPOBATH U
aHAJM3UPOBATH UTOTH CBOEH pabOTHI;
-pa3BUBaTh CIIOCOOHOCTHBHITYCKHUKA
aKTHBHO

JIeiCTBOBAaTh Ha PHIHKE TPY/AA, COOTHOCHUTD
CBOM MPoeCCHOHAIBHBIA YPOBEHD C
TpeboBaHUsAMHU paboToAaTENCH,
B3aMMO/ICIICTBOBATD C WieHaMU paboyeil
IPYIIIbI, TAPTHEPAMH 110 TPYY,

OBbITh AUCHUIUIMHUPOBAHHBIM,
OTBETCTBEHHBIM, KPUTUYHBIM K ceOe U

APpyruM, SMOIUOHAJIBHO
BBIACPIKAHHBIM.
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuyecTBo yacoB

Ne Mara DJIeKTpOHHbIe M poBbIe
Tema ypoka K/pa6or | I/
n/n Bcero u3yyeHusi | oOpa3oBaTesbHbIE pecypchl
81 padoTsbI
[Ipeamer u 3HaueHue
OpraHNYeCKON XUMMHH, bubnuoreka
1 1 04.09.23 .
MPECTaBICHUE O MHOTOOOpa3HH LIOK https://myschool.edu.ru/
OPraHN4YeCKUX COCTUHECHU I
DJIEKTPOHHOE CTPOCHUE aTOMAyTrepoaa 06.09.23 bubnuoteka
(ocHOBHOE U BO30YKIEHHOE COCTOSTHHS). LIOK https://myschool.edu.ru/
2 BanenTHsle BO3MOKHOCTH aTomMa 1
yriaepoaa
XHUMHUYECKas CBSI3b B OPraHMYECKUX 06.09.23 bubnuoteka
CoeMHEHUAX. MexaHn3MbI 00pa3oBaHHs ITOK https://myschool.edu.ru/
3 KOBaJICHTHOM CBSI3H, CIIOCOOBI 1
pa3pbiBa CBs3el
4 Teopus cTpoeHUs OPraHUYECKUXCOCTUHEHUH 1 11.09.23 BH6HHOTeK_a
A. M. ByTreposa LIOK https://myschool.edu.ru/
Buner uzomepun: cTpyKTypHas, 13.09.23 bubnuoreka
POCTPAaHCTBEHHAS. LIOK https://myschool.edu.ru/
5 OnexkTpoHHbIe AP (PEKTHI B 1

MOJICKYJIax OpraHI/IquKI/IXCOe,[[I/IHeHI/Iﬁ
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IIpencrasnenue o
KJaccu(uKaum u

13.09.23

bubnmmoreka
LIOK https://myschool.edu.ru/

6
CUCTeMaTH4YeCKasi HOMEHKIIATypa
(IUPAC) oprann4eckux BEIIEeCTB
. bubnuoteka
Knaccugukanus peaxmmii B
7 18.09.23 .
OPTAHMYECKOH XIMUH LIOK https://myschool.edu.ru/
CucreMaTn3amus 1 0000IeHne3HAHMIA 110 20.09.23 bubnnorexa
8 Tene LIOK https://myschool.edu.ru/
AJKaHBI: TOMOJIOTHUECKHH psJl, 001Ias 20.09.23 bubanorexa
bopmyta, HOMEHKIIATypau H30MEpHs, LIOK https://myschool.edu.ru/
9 AJIEKTPOHHOE W TIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJT
10 du3nuecKkue 1 XHMUIECKAECBOCTBA 25.09.23 bubnmorexa
ATIKAHOB LIOK https://myschool.edu.ru/
Haxosxnenue ankanoB B npupojie. CriocoObl 27.09.23 bubanorexa
11 MOJTyYEHHUS U LIOK https://myschool.edu.ru/
MPUMEHEHHE ATKaHOB
Huknoankansl: 00mas popmyna, 27.09.23 bubnuoreka
HOMEHKJIaTypa U U30MepHsi, 0COOCHHOCTH LIOK https://myschool.edu.ru/
12 CTPOCHUS M XUMHUYECKUX CBOUCTB, CIIOCOOBI
MOJIy4eHUs U IPUMEHEHUE
Pemenue pacuérubix 3a1a4u Ha 02.10.23 bubnuoreka
13 oTmpeieNieHue MOJIEKYAIpHOU (popMyIIbI LIOK https://myschool.edu.ru/

OpraHu4eCKoOro BCUICCTBA 110 MaCCOBBIM
J0JIsIM
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ATOMOB DJIEMEHTOB, BXOISAIINX B
ero cocras. Cucremarusanusa no0oOmenne
3HAHUH 110 TEME

AJIKEHBI: TOMOJIOTUYECKHH Psifl, 001Ias 04.10.23 bubnuoteka
bopmyita, HOMEHKIIATypa,IeKTPOHHOE U LIOK https://myschool.edu.ru/
1 MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII.
CTpyKTypHas H 1UC-
TpaHC-U30MEPHSI AITKEHOB
OuU3NYECKNE U XUMUYECKUE CBOMCTBA 04.10.23 bubnuoteka
15 ankeHoB. [IpaBuiio LIOK https://myschool.edu.ru/
MapkoBHHMKOBa
16 CriocoObI MoJTy4eHUsT HIIPUMEHEHUE 16.10.23 LBIPE;SIJEP;ICt)tTr)e;jl/mVSChOOI ed U/
AJTKEHOB : S
[Tpaktrueckast padota Ne 1 mo 18.10.23 bubnuoteka
17 teme "TloaydeHune STHIIEHA HU3YYECHHE LIOK https://myschool.edu.ru/
€ro cBOMcCTB"
Perenue pacu€THbIX 3a1a4 Ha 18.10.23 bubnunoreka
18 oIpeieIeHue MOJIEKYIISIPHON (OPMYIIBI LIOK https://myschool.edu.ru/
OpPraHUYECKOTO
BEIIIECTBA
AnkaaueHsl: ConpsHKEHHbIC, H30IMPOBAHHBIC, 23.10.23 bubnanoTeka
19 KyMynupoBaHHbIe. OCOOEHHOCTH LIOK https://myschool.edu.ru/
ANIEKTPOHHOTO CTPOCHUS
20 XHWMHYECKHE CBOMCTBA 251023 bubnuorexa

COHpH)KéHHBIX JHUCHOB

LTOK https://myschool.edu.ru/
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CrniocoObl mosryyeHus U MpUMEHEHHE

25.10.23

bubmmoreka

21 :
ATKATHEHOB LIOK https://myschool.edu.ru/
AJIKMHBI: TOMOJIOTHYECKHUN Psifl, 001Iast 30.10.23. bubanorexa
bopmyiia, HOMEHKIIATypa,IeKTPOHHOE U LIOK https://myschool.edu.ru/
22 IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI, (PU3HYECKHE CBOMCTBA
01.11.23 bubnuoteka
23 XHUMHUYeCKHe CBOMCTBA aIKHHOB LIOK https://myschool.edu.ru/
24 KadecTBeHHBIE peakIIui HATPOHHYIO 011123 bubnmorexa
CBSI3E LIOK https://myschool.edu.ru/
o5 CriocoObI MMoJTy4eHUsT HIIPUMEHEHNE 06.11.23 bubmnorexa
ATTKHHOB ITOK https://myschool.edu.ru/
Perenue 3aa4: pacu€Thl M0 ypaBHEHUIO 08.11.23 bubnunoTeka
26 XUMUYECKON peakiuu LIOK https://myschool.edu.ru/
Cucremaru3zaiys ¥ 0000IIEHHEe3HAHU 10 08.11.23 bubnuorexa
27 oMo LIOK https://myschool.edu.ru/
ApeHbI: TOMOJIOTHYECKHU psijl, 0OmIast 13.11.28 bubnanoTeka
(bopmya, HOMEHKIATypa. DIIEKTPOHHOE U LIOK https://myschool.edu.ru/
08 MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII

OeH30J1a U TOJIyoJIa, UX
¢du3nueckue cBoiicTa
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XUMHUYECKUE CBOMCTBA aPEHOB: PEAKLIUH

15.11.23

bubmmoreka

29 -
3aMelIeHus LIOK https://myschool.edu.ru/
XHWMHUYECKUE CBOMCTBA APEHOB:PEAKLUU 15.11.23 bubnuoreka

30 MPUCOCANHECHHUS, OKUCICHHUE TOMOJIOTOB LIOK https://myschool.edu.ru/
OeHzoua

31 OcOOEHHOCTH XUMHYECKHXCBOMCTB 27.11.23 bubnnorexa
cTupoa LIOK https://myschool.edu.ru/
Perrenue pacuéTHbIX 33124 Ha 29.11.23 bubnuoreka

32 oTpeieIeHue MOJIEKYISIPHON (hOPMYIIBI LIOK https://myschool.edu.ru/
OpraHu4eCcKOTO
BeIIeCTBA

33 CriocoObI MoJTy4eHUsT HIIPUMEHEHUE 29.11.23 bubmnorexa
apeHoB LIOK https://myschool.edu.ru/
['eHeTnveckas CBS3b MEKIAYPA3THUHBIMH 04.12.23 bubnunoTeka

34 KJIaccaMU YTIIeBOJIOPOJIOB LIOK https://myschool.edu.ru/
Pacuéthl Mo ypaBHEHHSIMXHUMUYIECKUX 06.12.23 bubnaunoTeka

35 peaKIHid. LIOK https://myschool.edu.ru/
Cucrtemaruzanusa 1 00001IeH1E
3HAHUM 1O TeMe
[Mpupoansiii ra3. [TonyTHbieHEDTIHBIC 06.12.23 bubnnorexa

36 ras LIOK https://myschool.edu.ru/

37 KaMeHHbIH yToJib U TPOAYKTHIETO 11.12.23 bubnnorexa

nepepaboTKu

LIOK https://myschool.edu.ru/
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HedTs u ciocoOb1 €€ mepepaboTKH.

13.12.23

bubmmoreka

38 [Tpumenenue LIOK https://myschool.edu.ru/
MIPOJIyKTOB TIepepadoTKu HehTH
I'eneTnyeckas CBsA3b MEXKIYPa3THIHBIMU 13.12.23 bubnmroreka
39 KJIaccaMu yIJIeBOI0POIOB LTOK https://myschool.edu.ru/
["anoreHonpon3BOAHBIE YTIEBOI0POAOB: 18.12.23 bubnuoteka
40 AIIEKTPOHHOE CTPOCHHUE; PEAKIINU LIOK https://myschool.edu.ru/
3aMeIeHUs
rajioreHa
JleticTBure mieo49ei Ha 20.12.23 bubnmmoreka
rajJoreHIpPOU3BOIHbIC. LIOK https://myschool.edu.ru/
41 Bsaumoneiicteue
JMTAJIOT€HAIKAHOB C MArHUEM HIIMHKOM
CucreMaTuzanys 1 0000IIeHUEe3HAHUN 11O 20.12.23 Bbubanorexa
42 paszaeny LIOK https://myschool.edu.ru/
"Yraesonopoab"
43 KonTpoisHast paboTa 1o teme 25:12.23 BH6HHOTeK_a
"V T 1eBo0poIBT" LIOK https://myschool.edu.ru/
[IpenenpHbIE 0THOATOMHBIC CITUPTHI: 27.12.23 bubnuoreka
TOMOJIOTHYECKHI psifi, 001ast popmyia, LIOK https://myschool.edu.ru/
44 CTpOEHHUE MOJIEKYJ, H30MEepHs,

HOMEHKJIaTypa, Kjaccuukaus,
¢u3nyeckne cBOMCTBA
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XMMHUYECKUE CBOUCTBA

27.12.23

bubmmoreka

45 NPEICIBbHBIX 0JIHOATOMHBIXCITUPTOB LIOK https://myschool.edu.ru/
CriocoObI MMoJTydeHUs U IPUMEHEHUE bubnuoteka
46 0JTHOATOMHBIXCITHPTOB LIOK https://myschool.edu.ru/
[IpocTeie adupsl: HOMEHKIIATYpau U30MEPHS, bubnuoteka
47 0COOEHHOCTH LIOK https://myschool.edu.ru/
(OUBHYECKUX U XUMHYECKUX
CBONCTB
MHOT0aTOMHBIC CITUPTHI: ATHIICHTIIUKOJb U bubmmoreka
48 TITUIEPHH, UX(QU3NYIECKHE U XUMUYIECKUEC LIOK https://myschool.edu.ru/
CBONCTBA
CriocoObl MOTy4eHHS U TPUMEHEHNE bubnuoreka
49 MHOTOATOMHBIXCITUPTOB LIOK https://myschool.edu.ru/
@DeHoI: cTpoeHUEe MOJIEKYIIbI, PU3nUecKue bubnuoreka
50 CBOIICTBA. IIOK https://myschool.edu.ru/
ToxcuuHocTh Qenona
bubnuoreka
51 XHUMHYECKHE CBOMCTBA (heHona LIOK https://myschool.edu.ru/
59 CriocoObl OTy4eHHS UTIPUMEHEHUE bubnnorexa
berona LIOK https://myschool.edu.ru/
53 IIpaktuyeckas padora Ne 2. Perenue bubmiorexa

OKCIICPUMCHTAJIbHBIX

LTOK https://myschool.edu.ru/
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3aga4 o reme "Crnuptel upeHomb"

Cucremarusaus 1 0000IIECHUE3HAHUHA 110

bubmmoreka

54 .
TeMe LTOK https://myschool.edu.ru/
ATNbJIETU]IBI U KETOHBI: AJIEKTPOHHOE bubanorexa
CTpOeHHE KapOOHMIBHO IPYIIIIbI; LIOK https://myschool.edu.ru/
55 TOMOJIOTUYECKHE Psibl, oO1aspopmyina,
HU30MEpUAa U
HOMEHKJIaTypa
AJperuasl 1 KETOHBL: bubanorexa
56 ¢bu3nUecKrue CBONCTBA; PeaKInu LIOK https://myschool.edu.ru/
MIPUCOCTUHCHHS
Peakinu OKHCIICHHS M KQUECTBEHHBIC PEaKIIuy bubnroreka
57 QJIBJICTHIOB U KETOHOB LIOK https://myschool.edu.ru/
CriocoObl MOJTyYEHUS aJlbJICTHI0BH KETOHOB bubnnorexa
58 LIOK https://myschool.edu.ru/
OHOOCHOBHBIC MpeebHbICKapOOHOBBIE bubnuoreka
59 KHCJIOTBI, 0COOEHHOCTH CTPOCHHUS UX IIOK https://myschool.edu.ru/
MOJICKYJI
W3omepust 1 HOMEHKIIaTypakapOOHOBBIX bubnuoreka
60 KHCJIOT, UX LIOK https://myschool.edu.ru/

(buznueckue cBoiicTBa
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XMMHUYECKUE CBOUCTBA

bubmmoreka

61 NPEACIbHBIX 0JIHOOCHOBHBIXKapPOOHOBBIX LIOK https://myschool.edu.ru/
KHUCIIOT
Oco0eHHOCTH CBOWCTB MypaBbHHOU bubnuoteka
62 KUCIIOTBI. MHOT000Opa3ue KapOOHOBBIX LIOK https://myschool.edu.ru/
KHUCIIOT
Oco0OeHHOCTH CBOCTB: bubnuoreka
HETPEIeITbHBIX U aPOMATHUECKHX LIOK https://myschool.edu.ru/
63 KapOOHOBBIX, TUKAPOOHOBBIX,
TUAPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenyu BbICIIUX
KapOOHOBBIX KHCIIOT
64 [TonsiTHE O MPON3BOAHBIXKAPOOHOBBIX bubnmorexa
KIHCITOT LIOK https://myschool.edu.ru/
65 CriocoObl MosTyueHus: U MpUMEHEHHE bubnuorexa
KapGOHOBBIX KHCIIOT LIOK https://myschool.edu.ru/
CrnoxHbIe Y)UPBI: TOMOJIOTHYCCKUHN PSIJI, bubnuoteka
66 oOrmrasgopmyia, U30Mepus U LIOK https://myschool.edu.ru/
HOMEHKJIaTypa
67 dusnuecKue U XMMHUYECKUEeCBOICTBA bubmiorexa
>HpOB LIOK https://myschool.edu.ru/
Pemienune pacu€THbIX 3aja4: MOYyPaBHEHUIO bubnuoreka
68 XMMUYECKOH peakluy, Ha onpeeeHue LIOK https://myschool.edu.ru/
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MOJICKYJISIPHOH (hOpMYJTBI
OpPraHU4ecKOTO BEIECTBA

[Ipaktuyeckas padora Ne 3. Pemenune
OKCIICPUMCHTAJIbHBIX3a1a4 110 TCME

bubmmoreka
LIOK https://myschool.edu.ru/

69 "KapOoHnoBbie KucI0ThI. CiioKHBIE Y3PHUPHI"
XKupsl: ctpoenue, puznueckre UXUMHUECKHE bubnuoreka
70 CBOICTBa LIOK https://myschool.edu.ru/
(Tuaposiuz)
Oco0eHHOCTH CBOWCTB JKUPOB, bubnuoteka
7 COJICPKAIIUX OCTATKH LIOK https://myschool.edu.ru/
HEMPEeIeTbHBIX JKUPHBIX KHCIIOT.
Kupsl B mpupoe
MBp11a Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, bubnuoreka
ux Mmoromieeaeiicraue. Ilonstue o ITOK https://myschool.edu.ru/
72 CUHTETHYECKUX MOIOIIUX
cpencrBax (CMC)
I'enernueckas cBs3b bubnuoteka
73 yIJIEBOJOPOIOB U ITOK https://myschool.edu.ru/
KHCIIOPOACOACPKAIINX
OpraHMYECKUX BEILECTB
74 Pacuérhl o ypaBHEHUSIMXUMUYECKUX Eyéfljzﬂh(t):;slc'é/i/mvschool eduruf
peakuu : : :
75 CucremaTu3aius 1 0000IIeHHe3HAHHH 10 bubnnorexa

TEMC

LIOK https://myschool.edu.ru/
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OO01mas XxapakTepUCTUKA YTIIEBOJOB U
KJIACCU(PUKAIUSA YTIEBOA0B (MOHO-, TU- U

bubnmmoreka
LIOK https://myschool.edu.ru/

76
MIOJINCAXapH/Ibl)
MoHocaxapuabl: pU3HUECKUECBOWCTBA H bubnuoreka

77 HaX0XXIECHHE B LIOK https://myschool.edu.ru/
pUpoIe
[TpumMeHeHwe TII0KO3bI, €€ 3HaUeHHE B bubmmoreka

78 KHU3HEIEATSILHOCTHOPraHU3Ma LIOK https://myschool.edu.ru/
Jlucaxapuipl: caxapo3a,MajlbT03a U bubnuoreka

79 JIAKTO3a. LTOK https://myschool.edu.ru/
Haxoxnenue B mpupoje u
MIPUMEHEHHE IMCaXapHhI0B
[Tonucaxapuapl: CTpOEHNE MAaKPOMOJIEKYII, bubnuoteka

80 bu3nUecKue HXUMUYIECKHUE CBONCTBA, LIOK https://myschool.edu.ru/
MIPUMEHEHHE
[TonsiTHe 06 UCKYCCTBEHHBIXBOJIOKHAX bubnnorexa

81 L{OK https://myschool.edu.ru/
Pemenne pacueTHsIX 3a7a4 Ha bubnunoreka

82 OTIpeIeTICHUE IO BBIXOa MPOIYKTa LIOK https://myschool.edu.ru/
peaKuu OT TEOPETUIECKH BO3ZMOKHOTO

83 CucremaTu3aius 1 0000IIeHHEe3HAHHH TT0 bubnorexa

pazzaeny

LIOK https://myschool.edu.ru/
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KonTtponsHas pabora o Teme bubnuoreka
84 "Kucnopoacoaepkaline opraHunaecKue LIOK https://myschool.edu.ru/
coeMHEeHUS"
AMUHBL: KTacCU(pUKAIHS, CTPOCHHE bubnuoreka
MOJIeKYJI, 0011aspopmyIia, u3oMepHs, LIOK https://myschool.edu.ru/
85 HOMEHKJIaTypa 1 (pu3ndecKue
CBOICTBA
XUMUYECKUE CBOMCTBA bubnnorexa
86 ATHATHHIECKIX AMHHOB LIOK https://myschool.edu.ru/
AHWIIUH: CTPOCHHE aHUITHHA, bubnuoreka
87 0COOEHHOCTH XUMHUYECKHX CBONCTB ITOK https://myschool.edu.ru/
aHWJIUHA
CriocoObl MOTy4eHHS U TPUMEHEHNE bubnuoteka
88 an(paTHIECKUX LIOK https://myschool.edu.ru/
aMHHOB
AMHWHOKHCIIOTHI: HOMEHKJIATYpau U30MepHs, bubmmoreka
89 ¢dusnveckue cBoiicta. OTACIHHBIE LIOK https://myschool.edu.ru/
MIPEJICTABUTENN 0.-aAMUHOKHUCIIOT
XHUMHUYECKUE CBOMCTBA AMUHOKHCIIOT, UX bubnuoteka
OMOJIOrMYECKOE3HaUYECHHE AMHUHOKHUCIIOT. LIOK https://myschool.edu.ru/
%0 Cunres
Y TUAPOITU3 TICTITUIOB
o1 benku kak mpupoHbIEC TOJUMEDHI; bubnnorexa

CTPYKTYpBI OETTKOB

LIOK https://myschool.edu.ru/
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bubmmoreka

92 XHUMUYCCKHE CBOMCTBA OCIIKOB LIOK https://myschool.edu.ru/
A3oTcoaepxamuye rereponuKINIeCKUe bubnuoreka
93 coequHenus. HyKiienHOBBIE KUCIIOTHI: COCTaB, LIOK https://myschool.edu.ru/
CTPOCHHUE ¥ OMOJIOTHYECKAsT POJIb
[IpaxTueckas pabota Ne 4. Pemienue bubnuoreka
IKCIIEPUMEHTAIBHBIX3a/1a4 10 TeMe LIOK https://myschool.edu.ru/
94 " A30TCoIepKaniue
OPraHU4YeCKUe COCTUHEHUS"
[IpaxTueckas pabota Ne 5. Pemenue bubnuoreka
95 AKCIIEPUMEHTAIBHBIX3a/1a4 10 TEME ITOK https://myschool.edu.ru/
"Pacnio3znaBanue
OPraHM4eCKUX COCTUHECHMIT"
KoHuTposbHas paboTa 1o Teme bubnuroreka
96 " A30TCOIepIKalue OPraHuIeCcKue ITIOK https://myschool.edu.ru/
coeMHeHus"
OCHOBHBIC TIOHATHS XUMHH bubnuoreka
BBICOKOMOJICKYJISIPHBIX COCITMHCHHUI U ITOK https://myschool.edu.ru/
97 METOJIbI UX
CHUHTE3a —IIOJTUMEPHU3aIIHs U
MOJIMKOHICHCALIHS
08 [Tmactmaccel. YTunu3zanus unepepadboTka E?Ei?:g??/mvschool ed U/
IIacTUKa : e
99 DacToMephl: HATYpaJIbHBIM CHHTETUYCCKHE bubnuorexa

Kayuyyku. Pe3una

LTOK https://myschool.edu.ru/
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100

BousiokHa: HaTypanbHbIE, HICKYCCTBEHHBIE,
cuHteTndeckue. [lonuMepsl criennaibHOTO
HAa3HAYCHUS

bubnmmoreka
LIOK https://myschool.edu.ru/

101

[Ipaktuyeckas padora Ne 6. Pemenne
3KCHepI/IMeHTaJII)HBIX33I[aLI I1I0 TCMC
"Pacno3HaBanue

IUIACTMACC ¥ BOJIOKOH"

bubmmoTteka
LIOK https://myschool.edu.ru/

102

O06001eHre U cucTeMaTH3alus U3y4€HHOTO
Marepuaia no reMe" BeIcOKOMOIEKyIIsIpHbIE
coeMHEeHUs"

bubnmmoreka
LIOK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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11 KJIACC

KoaudecTBO 9acoB

DJIeKTpPOHHbIe LM (POBbIE

Ne Jlara
Tema ypoxa Kontposabnbie | IIpakTHueckue o0pasoBaTe/bHbIe
n/ Bcero H3y4YeHus
- padoThI padoThbI pecypchl
1 Artom. CocTaB aTOMHBIX sijiep. XUMHIESCKHIA 1 04.09.23 bubmmorexa
seMenT. V30TomEL LIOK https://myschool.edu.ru/
) CTpoeHue dIEKTPOHHBIX 000JI0YEKATOMOB, 1 06.09.23 Bubnmoreka
KBAHTOBLIE UHCIIA LTOK https://myschool.edu.ru/
3 Knaccudukarys XUMHYECKHX SIEMEHTOB (S-, 1 08.09.23 bubmoreka
p-, d-, f-onementsr) LIOK https://myschool.edu.ru/
4 Pacnpenenenue 3J1eKTPOHOB 10 ATOMHBIM 1 11.09.23 bubmmorexa
opouTAIIM LIOK https://myschool.edu.ru/
DIIeKTPOHHBIE KOH(PUTYPAILIUH ATOMOB 13.09.23 bubnmoreka
5 3JIEMEHTOB B OCHOBHOM MBO30YXKAEHHOM 1 LIOK https://myschool.edu.ru/
COCTOSIHUH
5 DIIeKTPOHHbIE KOH(PUTYPALIUH HOHOB. 1 15.09.23 bubnuoreka
DIEKTPOOTPUIIATELHOCTD ITOK https://myschool.edu.ru/
[Tepuonunueckuii 3akoH u Ilepuognyeckas 18.09.23 bubnaunoreka
CHCTeMa XMMHUYECKHX 3eMeHTOoB JI. U. LIOK https://myschool.edu.ru/
7 MenpeneeBa, CBsA3b C COBPEMEHHOMN 1
TEOpHUei CTPOCHHSI AaTOMOB
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3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECCKUX DJICMCHTOB I/IOGPaSYCMBIX MU

20.09.23

bubnmmoreka
LIOK https://myschool.edu.ru/

8 MPOCTBIX U CIOXHBIX BELIECTB 110 IPYIIIaM H
epuoIam
. 22.09.23
9 CucTeMaTn3anus 1 0600IIeHNe3HAHNH 110 bubnnorexa
TeMe LIOK https://myschool.edu.ru/
Bunnl xuMuueckoil cBa3u. MexaHu3MEbl 25.09.23 bubanorexa
00pa30BaHuUs KOBAJCHTHOM CBSI3H. LIOK https://myschool.edu.ru/
10 BomopoanasicBsizb. MexMOJIEKyIISIpHBIC
B3aMOJECHCTBUA
BasleHTHOCTP 1 BaJIeHTHBIE BO3MOXKHOCTH 27.09.23 bubnuoreka
1 aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYPBI LIOK https://myschool.edu.ru/
MOJICKYIT
C UX TEOMETPUYECKUM CTPOCHHEM
[pexacTaBiaeHnss 0 KOMIUIEKCHBIX 29.09.23 bubnunoreka
12 COCJIMHEHUSX: COCTaB M1 HOMECHKIIATypa LIOK https://myschool.edu.ru/
BeiecTBa MOJIEKYISIPHOTO M HEMOJIEKY/ISIPHOTO 02.10.23 bubnanoTeka
13 CTpoeHUs. TUTIBIKPUCTAJUIMYECKUX PEIICTOK U IIOK https://myschool.edu.ru/
CBOMCTBA BEIIECTB
[ToHsATHE O TUCTIEPCHBIX CHCTEMAX. 04.10.23 bubaroTeka
14 [IpencraBneHne 0 KOJUIOUIHBIX LIOK https://myschool.edu.ru/

pacTBopax
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HcrrHHBIE PACTBOPBI:
HACBIIICHHBIC U HEHACBILLICHHBIE,

06.10.23

bubnmmoreka
LIOK https://myschool.edu.ru/

15
PacTBOPUMOCTb.
Kpucramnoruaparsr
09.10.23
CriocoObI BEIpaKEHUST KOHIICHTPAITTH bubnnorexa
16 PACTEOpOB LIOK https://myschool.edu.ru/
Pemenue 3aga4 ¢ MCNoOJIb30BaHUEMIIOHATHN 11.10.23 bubnuoteka
17 "MaccoBas JI0Jis1 pacTBOPEHHOTO BelecTna", LIOK https://myschool.edu.ru/
"MoOJIsIpHas KOHIEHTpaus'"
13.10.2
Knaccudukanus u HomeHKIaTypa 3.10.23 bnbmiorexa
18 HEOPIAHUMECKIX BOIECTE IIOK https://myschool.edu.ru/
N 16.10.23
CucremaTu3zanus 1 0000111eHUe3HAHUH 110 bubnmorexa
19 Teme ITOK https://myschool.edu.ru/
KontponpHas padora o temam "CtpoeHue 18.10.23 bubnuoteka
aroma. [lepronyecKuii3aKoH U ITOK https://myschool.edu.ru/
[leproauueckas cucteMa XUMUYECKUX
20 anemenToB JI. . Menneneera", "Crpoenue
BelecTBa. MHorooOpasue
BelecTs"
Knaccudukarus XuMUYECKUX peakiuii B 20.10.23 bubnuoreka
HEOPraHW4eCKOW M OPraHUueCKON XHUMUHU. LIOK https://myschool.edu.ru/
21 3aK0H COXpaHEHHS MacChl BEIIECTB; 3aKOH

COXpPAaHCHUSA U IPCBpALLICHUSA
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OHCPTUHU ITPU XUMHUUCCKUXPCAKITHUAX

TennoBbie 3PPEKTH XUMHUECKUXPEAKITHA. 23.10.23 bubnuoreka

22 TepmoxumHuyeckue ypaBHEHUS LIOK https://myschool.edu.ru/
Brrunciienus no ypaBHEHUSIM 25.10.23 bubnuoteka

23 XUMUYECKUX PEaKIHi 1 LIOK https://myschool.edu.ru/
TEPMOXUMHUYECCKIM YPaBHCHUSM
CKopoCTh XUMUYECKOM peakIuu, eé bubnuoteka

24 3aBHCHMOCTD OT Pa3IHYHBIX LIOK https://myschool.edu.ru/
(daktopon. Karanus u
KaTaJIn3aTOPHI
I'OMOTEHHBIE U TETePOreHHBIEPEaKITNH brbmiorexa

25 LIOK https://myschool.edu.ru/
[Tpaktrueckas padota Ne 1 mo Teme"Bnusiaue bubnuoteka

26 pa3n4HbIX (PAaKTOPOB HA LIOK https://myschool.edu.ru/
CKOpPOCTh XUMHYECKOU peakiuu"

97 OO6patumbie 1 HEOOpATUMBIE PEAKIIUH. BH6HHOTeK_a
XHMHUECKOE PABHOBECHE LIOK https://myschool.edu.ru/
[IpakTueckas padora Ne 2 mo teme "Bnusinue bubnuoreka

08 pasMyHBIX  (AaKTOPOB  HAa  IOJOXKCHHE IIOK https://myschool.edu.ru/
XUMHYECKOTO
paBHOBECHS"
DnexTpoauTHueckas auccoruanus. CuabHble U bubnuoreka

29 cra0bIe 2IEKTPOIUTHI. LIOK https://myschool.edu.ru/

Cremnenb JUucCcolranmn
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Honnoe npoussenenue Boasl. Cpena
BOJIHBIX PaCTBOPOB.

bubnmmoreka
LIOK https://myschool.edu.ru/

30
Bonopoausiii nokazarens (PH)
pacTBopa
I'mpponus coseit. Peaknumy, bubnuoreka
31 MPOTEKAIOIINE B pacTBOPax LIOK https://myschool.edu.ru/
JJIEKTPOJIUTOB
[Tpaktuyeckas pabora Ne 3 mo Teme bubnuoreka
32 "XUMHUECKUE PEaKIii B pPacTBOpax LIOK https://myschool.edu.ru/
AIEKTPOIUTOBR"
OKHUCIUTETFHO- BOCCTAHOBUTEIIHHBIC bubnmmoreka
33 peakiuu. BayxHenme OKUCTUTENN | LIOK https://myschool.edu.ru/
BOCCTaHOBUTEIH
34 MeTtop 37eKTPOHHOTO (3JIEKTOHHO-UOHHOTO) bubnmorexa
Gananca LIOK https://myschool.edu.ru/
35 DJIIEKTPOJIN3 PACTBOPOB UPACILIIABOB bubnnorexa
— ITOK https://myschool.edu.ru/
bubnuoteka
36 Penrenue 3aJa4 pa3JIMYHbIX THIIOB HOK https://mvschooLedu_ru/
bubnuoteka
37 Pemtenue 3agau Pa3In4YHbIX THUIIOB I_[OK https://mvschooLedU.ru/
Cucremaru3zanusi 1 0000IICHUE3HAHHH 110 bubnuoteka
38 Teme " XuMHYecKrue peakuun" IIOK https://myschool.edu.ru/
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KonTtponsHas pabora o teme

bubmmoreka

39 "XuMueckie peaki’” LIOK https://myschool.edu.ru/
[Tonoxxenne HemetaiioB B Ilepuonnueckon bubnuoreka
CHCTEME XUMHUECKUX 3eMeHToB J1. 1. LIOK https://myschool.edu.ru/
40 MenpeneeBa 1 0COOEHHOCTH CTPOCHUS UX
aToMoB. DU3HNUECKUE
CBOMCTBA HEMETAILJIOB
AJToTpOTIHSl HEMETAIUIOB (HAIIpUMEpE bubnuoteka
41 KHCJIOPO/Ia, CePHI, ITOK https://myschool.edu.ru/
dbocdopa u yraepoa)
42 Bonopon: nonydenwne, puznueckuen BH6HH0TeK_a
XUMHYECKue cBoicTBa. ['mapuapl OK https://myschool.edu.ru/
l"anorensl: HaX0XJEHUE B MPUPOJIE, Bbubanorexa
43 CIOCOOBI OTYYEHUs, GUIUIESCKUEH LIOK https://myschool.edu.ru/
XUMHUYECKHUE CBOMCTBA
lManorenoBonopoasl. Baxunelue bubanorexa
44 KHCJIOPOCOACPIKAIINE COCAMHEHUSITAIOTCHOB LIOK https://myschool.edu.ru/
JlaGopaTopHbIE U TIPOMBIILIEHHBIECITOCOOBI bubnuoreka
45 MOJIy4eHHS T'aJIOT€HOB. LIOK https://myschool.edu.ru/
[IpuMeHeHHe rajoreHoB U X
COEIMHEHUH
[TpakTuueckas pabora No 4. bubnuoreka
46 Perienue sxcniepuMeHTaNbHBIX3a/1a4 IO ITOK https://myschool.edu.ru/

Teme "T"amoreHsr"



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Kucnopon: naboparopHsie u
IMPOMBIIIJICHHBIC CIIOCOOBI IIoJIy4CHHUA,

bubnmmoreka
LIOK https://myschool.edu.ru/

47 ¢bu3nvecKrue 1 XUMHYECKIE CBOMCTBA.
O30H.
[IpuMeHeHne Kucnopoia u 030Ha
bubnuoreka
48 OKcripl 1 TIEPOKCHIBI ITOK https://myschool.edu.ru/
bubnuoreka
49 Pemenue 3a1a4 pa3audHBIX THTIOB LIOK https://myschool.edu.ru/
Cepa: HaxOXJIeHHE B PUPO/IE, CITOCOOBI bubnuoteka
50 MOJIyYeHHS, PU3MYCCKUCH XUMUICCKUE LIOK https://myschool.edu.ru/
CBONCTBA
bubnuoreka
51 CepoBonopo, cynbubt L{OK https://myschool.edu.ru/
Kucnoponconepxanue bubanorexa
52 coeauHeHus cepbl. OCOOEHHOCTHCBOMCTB ITOK https://myschool.edu.ru/
CEpPHOM KHUCIIOTHI
[IpakTueckas pabota Ne 5. Pemrenue bubnuoreka
53 JKCIIEpUMEHTaIbHbBIX3a1a4 110 TeMme "Cepa IIOK https://myschool.edu.ru/
ueé
coequueHus"
A30T: HaX0Xk/IeHHE B IPUPO/IE, CIIOCOOBI bubnuoreka
54 MOJy4eHHs, PU3HYECKUEH XUMUYECKUE LIOK https://myschool.edu.ru/

CBOMCTBa. AMMHaAK,
HUTPUJIBI
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Kucnoponconepxamme

bubmmoreka

55 coeauHeHus azota. OCOOCHHOCTHCBONCTB LIOK https://myschool.edu.ru/
A30THOM KHCJIOTBI

56 I[IpuMeHeHHe a30Ta U €T0 BH6HHOTeK_a
COCIMHEHUH. A30THBIC yI0OOPCHUS OK https:/myschool.edu.ru/
docdop: HaAXOXKAEHUE B MPUPOJIE, CITOCOOBI bubnuoteka

57 NOJyueHHs, PU3NIECKUE U XUMUYCCKUEC LIOK https://myschool.edu.ru/
cBoiictBa. Pochupl
u pochunr
Oxkcunpl pocdopa, bubnuoteka

58 dochopcoaepxanrue kucaoTol. Com LIOK https://myschool.edu.ru/
(hochopHOI KUCTOTHI
[Ipumenenne pochopa u ero bubnuoteka

59 coequaeHuil. @ochopHbIe yIoOpeHHS LIOK https://myschool.edu.ru/
[IpakTuueckas padota Ne 6. Pemenune bubnuoteka

50 SKCIIEPUMEHTAIBHBIX 3a/a4 1o TeMe "A30T u ITOK https://myschool.edu.ru/
dhochop u
UX coequHeHus"
VYraepoa: HaXOXKIACHUE B PUPOJIE, bubnuoreka

61 AJJIOTPOTIHBIC MOTU(BUKAIINH; ITOK https://myschool.edu.ru/
bu3nvecKue U XUMUICCKHE
CBOWCTBA, TPUMEHEHHE
Oxcup yrnepona(Il), okeun yrnepona(I1V), bubnunoreka

62 yroJbHasi KUCIOTa HEe€ COJTN IIOK https://myschool.edu.ru/
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bubmmoreka

63 Pemenue 3a1a4 pa3nudHbBIX TUTIOB LIOK https://myschool.edu.ru/
Kpemuuii: HaxoxIeHUuE B IPUPO/IE,CIIOCOOBI bubmmoreka
64 NOJy4eHHS, PU3MUCCKUE U XUMUYCCKUEC LIOK https://myschool.edu.ru/
CBOMCTBA
65 Oxcup kpemuus(IV), kpeMHHEBasIKUCIIOTA, bubnnorexa
O — LIOK https://myschool.edu.ru/
[IpuMeHeHne KpeMHUS U €T0 bubnuoreka
66 coemuuenuii. CTeKI0, ero LIOK https://myschool.edu.ru/
MOJTy4YeHUE, BUIBI CTEKIIA
bubmmoreka
67 Pemenue 3a1au pa3nuaHBIX THIIOB LIOK https://myschool.edu.ru/
68 Cucremaru3zanusi 1 0000IICHUE3HAHHH 110 bubnuorexa
reme "Hemeramisr" ITOK https://myschool.edu.ru/
69 KontponbHas padoTa 1o reme bubnuorexa
"Hemeramisr" LIOK https://myschool.edu.ru/
70 AHanus3 pe3ynbTaToB KOHTPOJIBHONPAOOTHI, bubmnorexa
KOPPEKIIHST OLIAGOK LIOK https://myschool.edu.ru/
[Tonoxenue metamioB B [lepuoauyeckoit bubnauoreka
CHUCTEME XMMHUYECKHX 3JICMEHTOB. LIOK https://myschool.edu.ru/
71 Oco0eHHOCTH CTPOEHUS ANIEKTPOHHBIX

000JI0YEK aTOMOB
METAILIOB
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OO6mue pu3nyecKue cBOKNCTBa

bubmmoreka

72 MmetaiuioB. [IpumeHeHne MeTauioBB OBITY U LIOK https://myschool.edu.ru/
TEXHHUKE
CmaBsl MetaiuioB. Kopposusimerasnios bubnuorexa

73 LIOK https:/myschool.edu.ru/

bubnuoreka

74 Pemienue 3a1a4 pa3inyHbIX THIIOB LIOK https://myschool.edu.ru/
DJIEKTPOXUMUYECKHUH P HAPSKECHU I bubnuoteka

75 MeTayutoB. O0mue LIOK https://myschool.edu.ru/
CTIIOCOOBI IOTYYEHUS] METAIIIIOB
OO6mrast xapakTepucTiuka MeTamuioBl A-rpymimbl bubnuoteka
[Teproanyeckoii CHCTEMBI XUMHUYECKUX ITOK https://myschool.edu.ru/
sneMeHToB. Harpuii u kanuii: noigydeHue,

76 (du3HYeCKre U XUMUICCKHE CBOMCTBA,
MPUMEHEHHE TIPOCTHIX
BEIICCTB U UX COCTMHCHUI
Oouas xapaktepuctuka MetayuoBl | A-rpynmst bubnuoreka
[eproanyecKkoii CHCTEMBI XUMHUYECKUX IIOK https://myschool.edu.ru/
3JIEMEHTOB. Maruuii U KaJblui: TOIydYeHHE,

7 (hM3UYeCKre U XUMHUYECKUE CBOWCTBA,
MPUMEHEHHE MTPOCThIX
BEIIECTB U UX COCTUHEHUIN

78 XKéctkocTh BOBI M CIOCOOBI €€yCTpaHEeHUs bubmiorexa

LIOK https://myschool.edu.ru/
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AJNIOMUHUN: TIOJy4YEHUE,

bubmmoreka

79 (bu3nUecKrue U XUMUYCCKUECBOMCTRA, LIOK https://myschool.edu.ru/
MIPUMCHCHHE
AmdoTepHbIe CBOCTBA OKCHA UTHIPOKCHIA bubnuoreka

80 AITFOMHMHMSI, LIOK https://myschool.edu.ru/
TUIPOKCOKOMITIICKCHI aJTFOMUHUS,
WX IPUMCHCHHE

bubnuoteka

81 Pemenue 3a1a4 pa3TuvHbBIX THTIOB LIOK https://myschool.edu.ru/
[IpakTiueckas pabora Ne 7. bubnuoreka

g2 Perrenne sxcriepuMeHTaIbHbBIX LIOK https://myschool.edu.ru/
3a1a4 no teMme "MeTauel rmaBHeIXnoArpynmn'
OO6mast XxapaKTEPUCTHKA METAIIIOBIIOOO0YHBIX bubnuoteka

83 noarpymn (b-rpymm) Tepuoauueckoit LIOK https://myschool.edu.ru/
CUCTEMBbI
XUMHYECKUX 3JIEMEHTOB
du3nYeCcKre U XMMUYECKUE CBOMCTBA XpoMa U bubnuoteka

84 €ro COCIMHEHHMIA, UX TPUMEHEHHE LIOK https://myschool.edu.ru/
Baxueiinue coeqMnHeHN bubGnaunoreka

85 Maprasia. [lepmanraHar xKaums,ero IIOK https://myschool.edu.ru/
OKHUCJIUTEJIHbHBIE CBOMCTBA
du3nyecKnue 1 XMMUYECKUECBONCTBA bubnuoreka

86 xKenesa v ero coeauHeHuit. [lonyuenue ITOK https://myschool.edu.ru/

u
MMPUMCHCHUC CIUIABOB KCJIC3a
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duznueckue 1 XUMHYECKHUE

bubmmoreka

87 CBOMCTBA MeIIU U €€ COeTUHCHUI, X LIOK https://myschool.edu.ru/
MIPUMCHCHHE
DU3NYECKUE U XUMUYECKUE CBOMCTBA LIMHKA U bubnuoteka

38 €ro COCIMHCHHM, UX IPUMEHCHHUE. LIOK https://myschool.edu.ru/
M1 IpOKCOKOMITIICKCHI IMHKA
[IpaxTueckas pabota Ne 8. Pemienue bubnuoreka

89 AKCTIIEPUMEHTAIBHBIX3a/1a4 110 TEME LIOK https://myschool.edu.ru/
"MeTasibl TOOOYHBIX MOATPYIH"

bubnuoteka

90 Pemenue 3a1au pa3nuaHBIX THIIOB 1IOK https://myschool.edu.ru/
O06o001enre U cucTeMaTu3alus N3y4eHHOTO bubanorexa

91 MaTepHaa 1o TeMe LIOK https://myschool.edu.ru/
"Merayuer"
KontponbHas padota o reme"Merasuib" bubnnorexa

92 LIOK https://myschool.edu.ru/

03 AHanus3 pe3ynbTaToB KOHTPOJIBHONPAOOTHI, bubnnorexa
KOPPEKITHST OMIHGOK IIOK https://myschool.edu.ru/
Ponp xumun B o6ecrieueHUN yCTOMYNBOTO bubnuoreka

94 pa3BuTHs yenoBedyecTna. [loHsATHE O HAYIHBIX LIOK https://myschool.edu.ru/
METO/1aX MCCIIeI0BaHUS BEIIECTB
H bubnunoreka

95 ay4JHbIe MPUHITUIIBI OpraHU3AI[II

XUMHUYCCKOT'O MMPOU3BOJACTBA.

LIOK https://myschool.edu.ru/
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[TpoMeITIeHHBIE CIIOCOOBI TIOTYYCHHS
BAKHEUIIINX BEIIECTB

XHUMHYECKOC 3arpsi3HEHUE bubnuoreka

96 OKpYy KaroIen cpepl u ero 1 LIOK https://myschool.edu.ru/
MTOCJICACTBUS

97 XWUMUS U 310POBbE YETOBEKA. 1 brbmiorexa
JleKapCTBEHHBIE CPEJICTBA LIOK https://myschool.edu.ru/
Xumus nun. Poab XuMun B bubnnoreka

98 o0ecreYeHny MUIIEBOI 1 ITOK https://myschool.edu.ru/
0e30IMacHOCTH

99 KocMmernueckre n mapdroMepHbIeCpeICTBA. 1 brbmiorexa
BLITOBAS XIMUS IIOK https://myschool.edu.ru/
XWUMUS B CTPOUTENBCTBE. bubnuoteka

100 BaxHeiiiue ctpouTenbHbie U 1 LIOK https://myschool.edu.ru/
KOHCTPYKITMOHHBIE MaTepUaIbI
XuMHS B CEIIbCKOM XO3SMCTBE. bubnuoreka

101 Opranuveckrie 1 MUHEPAIbHBICYI00peHUs 1 ITOK https://myschool.edu.ru/
Cucremaru3zanus 1 0000IIEHHE3HAHUH 110 bubnuorexa

102 ) e 1 ITOK https://myschool.edu.ru/

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT' O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Epemun B.B., Ky3semenko H.E., Tepenun B.U., [Ipo3znos A.A., JIynun
B.B./mon pen. Jlyauna B.B. Xumus (yriyonensslit ypoBens). 10 kinacc. - M,:
Hpoda, 2022

METOAUYECKHUE MATEPUAJIBI VIS YUYUTEJA

https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmethimiya_type-
metodicheskoe-posobie/

MUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
bubmmoreka L{OK https://myschool.edu.ru/

bubmmoreka [{OK https://m.edsoo.ru
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