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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamMma 1o XMMHHM Ha YPOBHE CpeaHero oOmiero obpazoBaHus pa3paboTaHa Ha ocHOBe DenepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii ®denepannny», TpeOOBaHUN K pe3yjbTaTaM OCBOCHMS
dbenepanbHOlt  oOpa3zoBaresibHOM TmporpamMmbl  cpeaHero oomero o6pazoBanusi(DOIl COOQO), npeAcTaBIECHHBIX B
denepanbHOM TrocyaapcTBEHHOM obOpa3oBaTenbHOM crangapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus y4eOHOTO
npeaMmera «XuMus» B oOpa3zoBarenbHbIX —opraHuzanusx —Poccuiickoit  ®enepanuu, pearu3yloNUX  OCHOBHBIC
oOpa3oBaresbHbIe MPOrpaMMbl, 1 OCHOBHBIX MOJOKeHU «CTpaTeruu pa3Butusa Bocnutanus B Poccuiickoit depepanuu Ha
nepuon 1o 2025 rona» (Pacniopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMUsl Ha YPOBHE YIiIyOJEHHOTO M3yueHUS! 3aHUMAET BaXKHOE MECTO B CHCTEME €CTECTBEHHO-HAYYHOIO 00Opa3oBaHMUs
yuamuxcsi 10-11 xmaccoB. M3yuenue mnpeamera, peaiiudyemoe B yCIOBUSX JU(PEepeHIIMPOBAaHHOTO, MNPOGUIHLHOTO
oOy4eHHMs], TPU3BAHO OOECHEUYUTHh OO0IIC00PA30BATENbHYI0 M OOMIEKYJbTYPHYIO TMOJTOTOBKY BBITYCKHUKOB IIIKOJIBI,
HEOOXOIUMYIO ISl aJanTallMi MX K OBICTPO MEHSIOIIMMCS YCJIOBHSIM KM3HU B COLIMYME, a TakXe I MPOJIOJIKEHUS
oOyueHHus B OpraHu3aluax Mpo(ecCHOHATbHOr0 00pa3oBaHMs, B KOTOPBIX XHMHS SBJISETCS OJHOM M3 MPHOPHUTETHBIX
JUCIUILINH.

B nporpamme 1o xumMuu HazHadeHHUE MpeAMeTa «XUMUS» MOITY4YaeT MOAPOOHYI0 MHTEPIPETALMIO B COOTBETCTBUU C
ocHoBornousararomuMu nojioxxkeHusiMu I'OC COO o B3auMo00OyCIOBIEHHOCTH LIETEH, COAEpKaHUsA, PE3YyJIbTaTOB 00yUYeHUs
U TpeOOBaHUI K YpPOBHIO TMOATOTOBKH BBIMTYCKHUKOB. CBUAETEIHCTBOM TOMY SBIISIIOTCA CIIEAYIOIIHME BBITOJIHSAEMbIC
IPOrpaMMoOi 10 XUMUU (PYHKIUH:

e HMH(QOPMALMOHHO-METOUYECKAsl, peajan3alus KOTOpOH oOecrieunBaeT IMOJy4YEHUE TMPEACTaBICHUS O LEeNsX,
colepKaHuM, OO0mIell crparerud OOyYeHMs, BOCIHMTAHMS W Pa3BUTUSA OOYYaIOLIMXCS CPEACTBAMHU IIPEIMETa,
M3y4aeMOro B paMKaX KOHKPETHOTO pouiis;

e OpraHM3alMOHHO-TJIAHUPYIOIIAs, KOTOpas MpeayCMaTpUBAET OMNpPEJEICHUE: TMPUHIUIOB CTPYKTYPUPOBAHUS U
MOCJIEIOBATEIbHOCTA W3Y4YEHUs] Y4eOHOro marepuasna, KOJMYECTBEHHBIX M KayeCTBEHHBIX €ro XapaKTEPHUCTHK;
MOAX0/A0B K (DOPMHUPOBAHMIO COJIEPKATEIBLHON OCHOBBI KOHTPOJS M OLEHKH O0Opa30BATENbHBIX JOCTUKEHUN
0OyuJaroluMxcs B paMKax UTOTOBOM aTTecTalny B (popMe eTUHOro rocy1apCTBEHHOTO SK3aMEHa 110 XUMUH.

[Iporpamma asisg yriyOaEHHOTO U3YUYEHUSI XUMUH:

e yCTaHABIMBAaE€T HMHBAPUAHTHOE MPEIMETHOE cojJepKaHue, o0sA3aTeNbHOE HJsi HU3Y4YEHUsS B paMKax OT/AEJIbHBIX
npoduiield, NpeaycMaTpuBaeT pacipeiesieHne U CTPYKTYpPUPOBAHUE €ro MO KJIaccaM, OCHOBHBIM COJI€pKaTelIbHbIM
TUHUSM/pasziesam Kypca;

e Ja€T NPUMEPHOE paclpe/iesieHue yueOHOro BpEMEHH, PEKOMEHIyEeMOTr0 Uil U3YYEHUS OTAEIbHBIX TEM;



e MpeajiaraeT MPUMEPHYIO MOCIEA0BATEILHOCTh U3YUEHUSI YUEOHOTO MaTepHaia ¢ Y4ETOM JIOTUKHU MMOCTPOCHUS Kypca,
BHYTPHUIIPEAMETHBIX U MEXIIPEAMETHBIX CBA3EH;

e JaéT METOAMYECKYIO HHTEpPIpETaIuio Iejed W 3a7a4 M3ydeHUs MpeaMeTa Ha yriyOoJIEHHOM YpOBHE C y4ETOM
COBPEMECHHBIX MPUOPUTETOB B CUCTEME CPEIHEr0 OoO0IIero oO0pa3oBaHUs, COJEPKATEIBHOM XapaKTEPUCTUKU
MJIAHUPYEMBIX PE3YJIhTATOB OCBOEHUS OCHOBHOW 00pa30BaTENbHON MPOTpaMMbl CPEIHETO OOIIETO OO0pa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TaKXKe€ C YYETOM OCHOBHBIX BHUJIOB yue€OHO-TIO3HABATEIBHBIX
JeCTBUI 00yYaroIerocs o OCBOCHUIO COJIEPKAHMS MPEeIMETA.

[To BceM Ha3BaHHBIM MO3UIMAM B MPOTrpaMMe MO XUMUM MPEAYyCMOTPEHA MPEEMCTBEHHOCTh C O0OYUYEHHEM XHMHH Ha
YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHus. 3a TpelnejaMd YCTAaHOBIEHHOW NpPOrpaMMON MO XWUMHH 00s3aTeIbHOU
(MHBapHAHTHOW) COCTABIISIIONIEH CoJepKaHUsl ydyeOHOro mpenMera «XuMHUs» OCTaéTcsi BO3MOXKHOCTH BBIOOpa €ro
BApUATUBHON COCTABJISIONICH, KOTOpas JIOJDKHA OIPECIAThCS B COOTBETCTBUM C HAIpPaBIEHUEM KOHKPETHOTO Mpoduiis
oOyd4eHusl.

B cootBercTBUU ¢ KOHTIENTyabHBIMU TTONIOkReHUSIMU PI'OC COO 0 Ha3HaUYeHUH NMPEAMETOB 6a30BOTO M YIIIYOJIEHHOTO
ypoBHEH B cucreMe auddepeHIMpoBaHHOTO O0yYeHHUsS Ha ypOBHE CpeJHEro oOmiero oOpa3oBaHMsl XMMHS Ha YPOBHE
yIIIyOJIEHHOTO M3YUYEHUsI HalpaBjIeH Ha pPeaiM3allii0 MPEEMCTBEHHOCTH C TOCJICAYIOIIMM 3TArlOM MOJYYEHUsI XUMUUECKOTO
o0pa3oBaHUs B paMKax M3y4YCHUs CHEIUATBbHBIX €CTECTBEHHO-HAYYHBIX U XUMUUYECKUX JUCHIUIUIUH B By3aX U OpraHU3aIUIX
cpenHero mpodeccHOHANBHOTO oOOpa3oBaHusa. B 3Tol cBsA3u wu3ydeHue mnpeameTa «XUMHUS»  OPUEHTHPOBAHO
MPEUMYIIIECTBEHHO Ha PaCIIMpPEHUE U yTIIyOJieHne TEOPETUYECKON U MPAKTUYECKON MOATOTOBKH 00yYaronInXcsi, BRIOpaBIINX
onpenenéHHbId Tpo b 00yueHusi, B TOM YHUCJIE C MEPCIEKTUBOM MOCIEAYIONIErO MOMyYeHUsI XUMUYECKOT0 00pa30BaHuUs B
opraHuzanusax mnpodeccuoHanbHoro oopazoBanus. Hapsiny c¢ stum, B cBete TpeboBanuit ®I'OC COO k miaHupyeMbiM
pe3ynbTaTaM OcBOeHUs (enepasbHONW 00pa30BaTEeNbHON MPOrpaMMbl CPEIHETO OO0IIero 0Opa3oBaHUS M3YYCHHE MpeaMeTa
«XUMUS» OpPUEHTUPOBAHO TAaKXKE HA pEIICHHE 3a7a4 BOCHUTAHUS W COIMAIBHOTO Pa3BUTHUS OOy4YAIOUIMXCA, Ha
dbopMupOBaHUE Yy HUX OOIIEHHTEIUICKTYyJIbHBIX YMEHHUM, YMEHHH palMoHaIM3alnu YyuyeOHOro TpyAa M 0OO0OIIEHHBIX
CrocO0O0B JIESITEIIbHOCTH, UMEIOIINX MEKIUCIUIUTMHAPHBIN, HAAMPEIMETHBIN XapakTep.

CocraBisiomuMu  TipeAMeTa «XHUMHs» Ha YpOBHE YIIyOJEHHOTO W3Y4YEHUS SIBISIOTCS YITyONEHHBICE KYpChI —
«Opranudeckas xumus» u «OO0mIas U HeopraHUveckas Xumus». [Ipu ompeneneHuU MOAXOA0B K OTOOPY M CTPYKTYPHOU
OpraHu3aIliy COJICPIKAHUSI ATUX KYypCOB B MporpamMMe Mo XUMHUHU 3a OCHOBY NpHUHSATHI nojoxeHuss ®I'OC COO o paznuuusax
0a30BOro M yriryOJIEHHOTO YPOBHEH U3yUeHUs MIPEAMETA.

OcHoBy conepskanust KypcoB «Oprannueckast xumus» 1 «O01as 1 HeOpraHU4YeCcKast XUMHUSD COCTABIISIET COBOKYITHOCTh
MPEIMETHBIX 3HAHUN U YMEHMM, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3Y4Y€HHUs MpeaMera. JTa CUCTeMa 3HAaHWM TMOJydaeT



OINpeleNEHHOEe TEOPETHYECKOe JIOTMOJIHEHHE, TO3BOJISIONIEE OCO3HAHHO OCBOUTH CYHIECTBEHHO OOJbIIUN 00BEM
dakronoruyeckoro wmarepuana. Tak, Ha yriyOJI€HHOM YpOBHE U3Yy4YEHHs TMpeaMmera olecredeHa BO3MOXKHOCTh
3HAYUTEIBHOTO YBEIIMUEHUS 00bEMA 3HAHUH O XUMHYCCKHUX JJIEMEHTaX M CBOMCTBAX UX COCIMHCHHUIA Ha OCHOBE PACIIUPEHUS
W yriIyOJICHUS TPEICTaBICHWH O CTPOCHUHM BEIIECTBA, XUMHUYCCKOW CBS3M W 3aKOHOMEPHOCTSX IPOTCKAHUS PEaKIIHil,
paccMaTpPUBAEMbIX C TOYKH 3PCHUS XMUMHUYECKOW KHHETHKH W TEPMOJWHAMUKH. M3ydeHWe MepuoauydecKoro 3akoHa M
[lepronueckoi CUCTEMBI XUMHUYECKHUX AJIEMEHTOB 0a3MpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHHMYECKUX IMPECTaBICHUIX
O CTPOCHUHU aToMa. XMMHUYECKasl CBS3b OOBSICHACTCS C TOYKU 3PCHHS dHEPreTHUYCCKUX M3MEHEHUH Mpu e€ 00pa3oBaHUU U
pa3pymieHuHd, a TakKe C TOYKH 3pCHHS MEXaHM3MOB e€ oOpa3oBaHus. V3ydeHue THUIOB peaKIUil JIOMOHSICTCS
dbopMHUpOBaHUEM TPEIICTABICHUN 00 AIEKTPOXUMUYECKUX TMPOIECcax M ANEKTPOJIU3E PaCIlyIaBOB M PACTBOPOB BeliecTB. B
Kypce OpraHMYeCKONW XMMHUHU TPU PACCMOTPEHUHM PEAKIIMOHHON CITOCOOHOCTH COEAMHEHHWH yAenseTcs oco00e BHUMAHHE
BOIIpOCaM 00 3JIEKTPOHHBIX AP (PeKTax, 0 B3AUMHOM BIIUSHUHA aTOMOB B MOJICKYJIaX M MEXaHU3MaX PEaKIIHi.

Oco0oe 3HaueHHWe WMEET TO, YTO Ha COJIEpKaHWE KYypCOB XUMHH YIIIyONEHHOTO YPOBHS M3Y4YEHHS MJIs KIACCOB
onpenenéHHoro mpodwist (TIaBHBIM 00pa3oM Ha WX CTPYKTYPY M XapakTep MOMOJHEHUU K OOIed CucTeMe MpeaMETHBIX
3HaHMI) OKa3bIBAIOT BJIMSHUE CMEXKHbIE MpeAMeThl. Tak, Hampumep, B COACp)KAHUU TMpeaMeTa I KJIACCOB XHMMHKO-
buzrgeckoro mpoduiIsi 0OJIBIIOE 3HAUCHHUE OYYyT UMETh 3JIEMEHTHI y4eOHOTO MaTepuaia 1mo oomei xumuu. [Ipu u3ydenun
MpeJIMeTa B IAaHHOM CJTy4ae akIeHT OyJIeT CIeIaH Ha OOIIHOCTh METO/I0B ITO3HAHMSI, OOIITHOCTh 3aKOHOB M TCOPHH B XUMHH H
B (pu3mKe: aTOMHO-MOJIEKYJIsipHAs Teopus (MOJICKYJIIpHAsi Teopusi B GU3HKE), 3aKOHBI COXPAHCHUS MACChI U SHEPTHH, 3aKOHBI
TEPMOJIMHAMHUKH, DJIEKTPOJIN3a, MPEICTABICHUS O CTPOCHUU BEIIECTB U IPYTOE.

B To ke Bpems B conepiKaHUM MpeaMeTa JIsd KJIACCOB XMMHKO-OMOJIOTHYECKOro mpoduias OONbIIMKA yACIbHBIA BeC
OyAer WMeTh OpraHuyeckas XuMus. B 3ToM ciydae mpegocTaBisieTcss BO3MOXKHOCTh JUisi Oojee 0OCTOSTEIHHOTO
pPacCMOTPEHUS XUMUYECKOW OpraHW3alK KJICTKA KaK OMOJIOTMYECKOW CHCTEMBI, B COCTaB KOTOPOW BXONAT, K TPUMEDY,
TaKhe CTPYKTYpPHbIE KOMIIOHEHTHI, KaK JIMMHbI, OCJIKH, YIJIEBOJIbI, HyKJICHMHOBBIC KUCIOTHI U Apyrue. [lpu sTom 3HaHUS O
COCTaBC W CBOWCTBAX MPEJCTABUTEICH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIISCTB CIy)KaT OCHOBOW JUJISI M3Y4YEHUS
CYIIHOCTH TPOIECCOB (POTOCUHTE3A, IBIXaHMSI, TUIIIEBAPEHUS.

B mnane ¢gopmMupoBaHUS OCHOB HAyYHOTO MHUPOBO33PEHUS, OCBOCHHUS OOIEHAYYHBIX METOJOB IMMO3HAHWS WM OIBITA
MPAKTUYECKOTO MPUMEHEHHSI HAyYHBIX 3HAHUM H3y4deHHUE MpeameTa «XuMus» Ha YriayOJa€éHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SX C YUCOHBIMHM IPEIMETaMH, BXOSIIIMMH B COCTaB MPEIMETHBIX oOsiacteli « EcTecTBeHHO-HayUYHBIC
npeaMeTs», «MatemaTuka u nHpopMaTuka» u «PyccKkuil I3pIK U TUTEPATYPay.

[Tpn n3yuennn yueOHOTO mpeameTa « XUMHEs Ha YIIyOJIEHHOM ypOBHE Tak)Ke, Kak Ha YPOBHE OCHOBHOTO M CPEIHETO
oOmiero oOpazoBanus (Ha 6a30BOM YpPOBHE), 3aaueii MEPBOCTENIEHHOM 3HAYMMOCTHU SBIIAETCS (POPMUPOBAHUE OCHOB HAyKHU



XUMHH KaK 00JIaCTH COBPEMEHHOI'O €CTCCTBO3HAHHS, MPAKTUYCCKOW JEATCIIBHOCTH YEJIOBEKAa M OJHOTO M3 KOMIIOHCHTOB
MHUPOBOM KYyJBTYpHI. Pelienne 3ot 3a1aun Ha yriryOEHHOM YPOBHE U3YyUCHHS MPEIMETa MPEAIoiaraeT peajn3aliio TaKuxX
1eJIeH, KakK:

(dbopmMupoBaHUE MPEJCTABICHUN: O MaTEpUATBLHOM EIUHCTBE MHUpPA, 3aKOHOMEPHOCTSX M MO3HABAEMOCTHU SIBJICHUI
MPUPOJBI, O MECTE XWMHH B CHCTEME €CTECTBCHHBIX HAyK W €€ BeayIlleld poini B OOECIEYCHUH YCTOWYUBOTO
Pa3BUTHS YEJIOBEYECTBA: B PEIICHUH MPOOJIEM SKOJIOTHYSCKON, DHEPreTUUEeCKOM M THUIIEBOW OE30MacHOCTH, B
Pa3BUTUU MEIUIIMHBI, CO3/IaHUU HOBBIX MAaTEPHUAJIOB, HOBBIX UCTOUHUKOB SHEPIHH, B 00CCIICUCHUHN PAITMOHATIHHOTO
MIPUPOJIOTIOIB30BaHUS, B (DOPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYyphbl UEJIOBEKA, @ TaK¥KE KOJIOTHYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U MIPUPOTHON CPEIE;

OCBOCHHE CHCTEMbI 3HAHUH, JIEKAIIUX B OCHOBE XMMHUYECKON COCTABJISIOIICH €CTECTBEHHO-HAYYHON KApTUHBI MUPA:
(byHIaMEHTAJIBHBIX TOHSATUN, 3aKOHOB M TEOPUN XUMHH, COBPEMEHHBIX MPEACTaBIECHUN O CTPOSHUU BEIIECTBA HA
Pa3HBIX YPOBHSX — aTOMHOM, MOHHO-MOJICKYJISIPHOM, HaAMOJEKYJISIPHOM, O TEPMOJAUHAMUYECKUX U KMHETUYECKUX
3aKOHOMEPHOCTSIX MPOTECKAHUS XHUMHYECKUX PEAKIMHA, O XHUMHUYECKOM PAaBHOBECHM, PACTBOpPaX W JHUCIIEPCHBIX
cucreMax, 00 OOITUX HAYYHBIX MIPUHIIAIIAX XUMHUUECKOTO ITPOU3BO/ICTBA;

dhopmupoBaHUe Y 00yJarOUIUXCs OCO3HAHHOTO MOHUMAaHHUs BOCTPEOOBAHHOCTH CUCTEMHBIX XUMUYECKUX 3HAHUM IS
OOBSICHEHUS KIIIOUEBBIX HACH W MpoOJeM COBPEMEHHON XUMUHM, JJii OOBICHEHUS M MPOTHO3UPOBAHUS SIBJIICHUM,
UMEIOIUX E€CTECTBEHHO-HAYYHYI0 TPHUPOAY; TPaMOTHOTO pEIICHHs MpoOJieM, CBA3aHHBIX C XHUMHEH,
IIPOTHO3MPOBAHUS, aHalW3a W OLECHKHW C TO3WIHUM DKOJOTHYECKOM O€30MacHOCTU TOCIEACTBUI OBITOBOM U
MPOU3BOJACTBEHHON JEATEIBHOCTA YEJIOBEKA, CBS3aHHOW C XHWMHWYECKUM IMPOU3BOJICTBOM, HCIIOJb30BAHUEM H
nepepadoTKON BEIIECTB,;

yriyOJieHne TPENCTaBIeHUH O HAyYHBIX METOJAaX TO3HAHUS, HEOOXOMUMBIX IS TPUOOPETEHUS YMEHHMA
OpPUEHTHUPOBAThCSA B MHPE BEIICCTB W OOBSICHEHHUS XHWMHYECKUX SBJICHHH, HMMCIOIIUX MECTO B IIPUPOJE, B
MPAKTUYECKOMN JEATEIIbHOCTH U MOBCEIHEBHOM KU3HU.

B mnane peanmm3anuu MEpBOOYEPETHBIX BOCIUTATENBHBIX W PA3BUBAIOMIMX (YHKIUN IEIOCTHOW CHUCTEMBI CPEIHETO
obmiero oOpa3oBaHMs NPU M3YyUYEHUH TMpeaMeTa «XUMHs» Ha YIIIyOJEHHOM YPOBHE OCOOYIO aKTyalbHOCTh NMPHOOPETAIOT
TaKue LENH U 3ajauu, KaK:

BOCIIUTaHUE YOEKJIEHHOCTH B MO3HABAEMOCTH SBJICHUM NMPHUPOJIbI, YBAKEHMS K IMpPOIIECCY TBOpUECTBa B 00JACTH
TEOPETUYECKUX W MPUKIAIHBIX HCCIENIOBAHUM B XUMHH, (POPMUPOBAHME MHUPOBO33PEHMS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU;



e pa3BUTHE MOTHBAIMM K OOYyUEHHUIO M MO3HAHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCIUTAHHIO HAa OCHOBE
YCBOEHUS 00IEYEIIOBEYECKHUX IIEHHOCTEH;

e pa3BUTHE T[IO3HABATEIbHBIX HMHTEPECOB, HWHTEIUIEKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEHW 00ywarommxcs,
(dbopMHpOBaHHE y HHUX CO3HATEJIBHOTO OTHOUIEHUS K CaMOOOpa30BaHMIO M HENPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHUIO YCIEUTHONW MpOo(eCCHOHATBHON M OOIIECTBEHHON AEATEIbHOCTH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3JI0POBBIO ¥ IOTPEOHOCTHU B 3JI0POBOM 00pa3e KU3HU;

e (QopmMupoBaHME YMEHHI M HABBIKOB PAa3yMHOr0 MPHUPOAOIOIb30BAHUSA, PA3BUTHE SKOJOTUYECKOM KYJIBTYpHI,
pUOOPETEHHNE OIbITa OOUIECTBEHHO-MOJIE3HON IKOJIOTMUYECKOUN 1eATETbHOCTH.

OO1ee 4MCI0 YacoB, MPELyCMOTPEHHBIX JUISl M3yYEHUs] XMMUU Ha YriIyOJIEHHOM YPOBHE CpelHero oouiero oOpa3zoBaHuUs,
cocrainsget 204 yacos: B 10 knacce — 102 gaca (3 gaca B Henenio), B 11 kiacce — 102 yaca (3 yaca B HezIedio).
BocrnuraTenbHblid MOTEHIMAT peau3yeTcs yepe3 cieayromure (opmbl: MpPUBICYEHUE BHUMAHMS OOY4YaIOMIMXCA K
[EHHOCTHOMY acCIeKTy HM3ydaeMblX Ha ypOKax SIBJICHHWM, MCIOJIb30BAHHE BOCIMTATENBHBIX BO3MOXKHOCTEW COJIEp>KaHUS
paszena yepe3 Moa0Op COOTBETCTBYIOUIUX YIPAXKHEHUH; HCIOJIH30BAHHWE BOCIUTATEIBHBIX BO3MOXKHOCTEH COJAEpKAHUS
TEMBI Yepe3 MOoI00p COOTBETCTBYIOMIUX 3aa4 IS PEIICHUS]; UCTIOIb30BaHUE BOCITUTATEIBHBIX BO3MOKHOCTEH COJIEPIKAHMS
y4eOHOro TMpeAMeTa 4Yepe3 JEMOHCTpaluio OOydYaroIMMCs MPUMEPOB OTBETCTBEHHOTO, TIPaKJaHCKOTO IOBEIEHUS,
IPOSIBJICHUST YEJIOBEKOJIIOO0MS M JOOPOCEpIEeYHOCTH, 4Yepe3 MOoAOOp COOTBETCTBYIOIIMX TEKCTOB JUIS YTEHMs, 3a1ad JUIs
penieHwsi, MPOOJIEMHBIX CUTYyaIil 1Jisi 00CYKICHHs B KJlacce; BKIIOUEHHE B YPOK UTPOBBIX MPOIEAYP, KOTOPHIE TOMOTAIOT
MOI/IEP>KaTh MOTHBAIIMIO OOYYAFOIIMXCS K TIOTYYCHUIO 3HAHWUM, HATAKUBAHUIO MO3UTUBHBIX MEKIUYHOCTHBIX OTHOIICHUH B
KJIacce, MIOMOTaloT YCTAHOBJICHUIO TOOpOXkKeIaTeIbHON aTMOC(hephbl BO BpeMsl YpoKa; Mo0y:kAeHUuEe 00yUaromuxcsi COOI01aTh
Ha ypoKe OOIIENPUHSITHIE HOPMBI TOBEJCHUS, IMpaBWia OOIIEHUS CO CTaplIMMHU (TI€JaroruyecKuMu pabOTHUKAMH) U
CBEpPCTHUKAaMHU (0OyYaArOIIMMUCS), IPUHIUIIBI Y4eOHON NUCHUILIMHBI U CAMOOPTraHU3alUy; TPUMEHEHUE TPYNIOBON pabOThI
WU paboTHI B Mapax, KOTOpbIE y4aT 00y4aroluxcs KOMaHIHOM paboTe U B3aUMOJICHCTBUIO C IPYTUMHU 00yYaIOIIUMHUCH.



COAEPKXAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernuyeckue 0OCHOBbI OPraHUYeCKOM XMMUH.

[IpenmeT u 3HaUEHHE OPTaHUYECKON XUMUU, MPEJICTABICHUE O MHOTO00Opa3ui OPTraHNYECKUX COSTUHEHUH.

DNEKTPOHHOE CTPOEHHE aTOMa YIJIEpOJa: OCHOBHOE M BO30YXKAEHHOE COCTOSIHUS. BaseHTHbIE BO3MOMXHOCTH aToMa
yraepoja. XUMHUYECKas CBSI3b B OPraHUYECKUX COEAMHEHMSX. TuUmbl TruOpuUIM3ali aTOMHBIX OpOuTaneill yriepoja.
Mexanusmbl 00pa3oBaHHUs KOBAJICHTHOM CBsI3M (OOMEHHBIM M JTOHOPHO-AaKLENTOPHBIN). THMBI MEepeKpbIBaHUS ATOMHBIX
opbuTtaneii, - u n-cBsizu. OaMHApHAsA, IBOWHAA M TpoWHas CBs3b. CrocoObl pa3pbiBa CBS3EH B MOJIEKYJIaX OPraHUYECKHUX
BelecTB. [loHsiTHE 0 CBOOOAHOM paauKaie, Hykieopuie 1 dIeKTpodue.

Teopus cTpoeHUs] OpraHuYecKux coequHeHnii A.M. byTinepoBa U COBpEMEHHbBIE TPEJCTABIEHUS O CTPYKTYPE MOJIEKYIL.
3HaueHUE TEOPHH CTPOCHHS OPraHUYECKUX COeAMHEHUN. MomekynspHble U CTpyKTypHbIe (opmynbl. CTpyKTypHBIC
dbopMysIbl pPa3MMYHBIX BUJIIOB: pPa3BEPHYTAas, COKpali€HHas, ckeneTHas. M3omepus. Buabsl uzomepun: CTpyKTypHas,
MPOCTPAHCTBEHHAA. DNEKTpOHHbIE A(P(EKTh B MOJIEKYJaX OPraHUYECKUX COCIMHEHUHM (MHAYKTHUBHBIM U ME30MEpHBIM
3¢ dexTsr).

[IpencraBnenne o kiaccupukauu opraHuydeckux BemiecTB. [loHsTHe O QyHKIMOHAIBHOW Trpyrmme. ['oMonorus.
['omonoruueckue psasl. CuctemaTudeckas HoMeHkiatypa opranndeckux coenuuenuid (IUPAC) u TpuBuanbHble Ha3BaHUS
OTZIEJIbHBIX NIPEACTABUTEIICH.

OcoOeHHOCTH W KJIaccu(ukanus OpraHuyeckux peakuuid. OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE pPEAKUUU B
OPraHu4eCKON XUMHH.

OKCepUMEHTAIbHBIE METOJbl M3YyYEeHUsI BEIIECTB M WX NPEBpAIECHUN: O3HAKOMJICHHE C 00Opa3llaMu OpPraHUuYeCKHUX
BEIIIECTB M MaTepuajlaMd Ha UX OCHOBE, OMbBITHI MO MPEBPAIICHUI0 OPTaHMYECKUX BELIECTB MpPU HarpeBaHuu (TUIaBJICHHE,
0OyTJIMBaHHUE U TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIE MOJIEKYJ OPraHMYECKUX BEILECTB.

YrieBoaopoasl.

Ankanpl. ['oMonormdeckui psij ankaHoB, oOm@as Qopmyla, HOMEHKIATypa € H30MEpHs. OJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHME MOJEKYJ aJlKaHOB, SpP’-TUOpHIM3allUs aTOMHBIX OpOMTaieil yriepoja, 6-cBsa3b. DUIMUECKHE
CBOMCTBA AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKaHOB: PEAKUMH 3aMEIICHUS, M30MEpPHU3allUM, JIETUIPUPOBAHUS, LUKIU3ALUWAH, NUPOIU3A,
KpEeKHHTra, ropenus. [lpencraBienre o MExaHu3Me peakiui paJuKaJbHOIO 3aMEILCHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O61mas Gopmyia, HOMeHKIaTypa u uzomepus. OCOOEHHOCTH CTPOEHHUSI U XUMUYECKUX CBOMCTB MaJIbIX
(TMKIIOTIpOTIaH, MUKIO0YTAaH) U OOBIYHBIX (ITUKIIOTICHTAH, IMKJIOTEKCaH) IUKIoATKaHOB. CITOCOOBI TIOTyYeHUS M IPUMEHCHUE
LMKJIOAJIKAHOB.

Ankenbl. ['oMonormyeckuil psjn ankeHoB, oOmias (opmylia, HOMEHKIATypa. OJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI AQJKEHOB, Sp’-THOpUAM3alMs ATOMHBIX OpOuTanel yriepoja, o- W 7-cBasu. CTPyKTypHas U
reoMeTpudeckas (LHMcC-TpaHc-) u3oMepus. @DuU3NUECKHMe CBOMCTBA AJIKEHOB. XUMHUYECKHUE CBOWCTBA: PEaKIUU
IIPUCOEIMHEHHS, 3aMEILICHUS B O-II0JI0KEHUE TIPU ABOMHOU CBSI3H, MOJMMEPU3aLMU U okucieHus. [Ipasuio MapkoBHUKOBA.
KauecTBeHHbIE peakliy Ha ABOMHYIO CBs3b. CIIOCOOBI MOTYUYEHUS U TPUMEHEHUE ATKEHOB.

Ankanuenbl. Krnaccuukanus ankagueHoB (CONpPSKEHHBIE, W30JUPOBaHHBIE, Kymyauposaunvie). (OCOOEHHOCTU
ANEKTPOHHOTO CTPOCHMSI U XMMHUYECKHX CBOMCTB CONPSKEHHBIX JTUEHOB, 1,2- u 1,4-npucoeaunenue. llonmumepuzanms
COnpsDKEHHBIX TueHOB. CriocoObI MOMyUYeHUs U IPUMEHEHNE KA IUCHOB.

Ankunbl. ['oMonoruueckuit psij  ajdkuHOB, oOmas ¢opMmysia, HOMEHKJIaTypa U HU30MEpUsl. OJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKUHOB, SP-TMOpHIM3aIUs aTOMHBIX opouTtanel yriepoaa. dusnyeckue cBoiicTBa
ATKUHOB. XHMMHWYECKHE CBOMCTBA: PEAKUMU NPUCOCAWHEHUSA, NUMEPU3ALMHA W TpUMEpU3aUHUM, OKucieHus. KucimoTHble
CBOICTBA aJKWHOB, UMEIOIINX KOHIIEBYIO TPOHHYIO CBsI3b. KauecTBeHHBIEC peakiiu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTyUYEHUS
Y IPUMEHECHUE aJIKUHOB.

ApomaTuueckue yriieBoJopoabl (apeHsl). I'omosornueckuii psa apeHoB, o0mas popMyia, HOMEHKIATypa U U30MepHsl.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJbl OeH3oia. DPU3nuecKkrue CBOWCTBA apeHOB. XMMUYECKHUE CBOMCTBA
OCH30Jla M €ro TrOMOJIOTOB: PEaKIMU 3aMelIeHHs] B OCH30JbHOM KOJIbLIE M YTJIEBOJOPOJHOM pajJHKaie, pPEaKIuu
MPUCOEIMHEHUS, OKHCIEHHE ToMoJIoroB OeH3ona. llpencraBnenue o0 OpHEHTHUpYIOLIEM JEHCTBUM 3aMECTUTENEH B
OEH30JIbBHOM KOJIbLIE HA TPUMEPE AKWIBHBIX PaIUKAIOB, KAPOOKCUIBHOM, THAPOKCUIILHOM, aMUHO- U HUTPOTPYIIIIbI, aTOMOB
rasioreHoB. OCOOCHHOCTH XMMHUYECKUX CBOWCTB ctupoia. [lomumepusanus ctupona. CrocoObl MoaydeHus U MPUMEHEHUE
apOMaTUYECKUX YIJIEBOJIOPOIOB.

[Ipuponuseiii ra3. IlomytHeie HedTsHble ra3pl. Hedth m e€ mpoucxoxaenue. KaMeHHbIH yroiab W MPOAYKTHI €ro
nepepadoTku. CrnocoObl nepepadoTKu HePTH: EPErOHKA, KPEKUHT (TEPMHUYECKHUH, KaTATUTUUECKUI), pUPOPMHUHT, TUPOJIN3.
[TpomykThl mepepaboTKu HEPTH, X TPUMEHEHNE B TPOMBIIIUICHHOCTH U B OBITY.

['eHeTnueckas CBsA3b MEXKY Pa3IMYHBIMU KJIACCAMU YIJIEBOJAOPOJIOB.



DNEeKTPOHHOE CTPOEHHE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakinu 3aMerieHus rajoreHa Ha TUApOKCOTPYIIIY,
HUTPOTPYIIIY, LUAHOTPYIITY, aMUHOIpyny. JleicTBUE Ha TajJoreHnpOM3BOAHBIE BOJHOIO U CIIMPTOBOIO PacTBOpa MIETOYH.
B3anmopeiicTBie auranoreHalkaHOB C MarHMeM W IMHKOM. [loHATHE O METaIOOpraHNYeCKUX COCAMHCHUSX.
Hcnonp3oBaHue rajJoreHNnpON3BOAHBIX YTIEBOIOPOAOB B OBITY, TEXHHUKE U MTPH CUHTE3€ OPTraHNYECKUX BEIIECTB.

OKCIepUMEHTANbHBIE METObI U3YUYSHHSI BEIIECTB M X MPEBPALLIEHUI: U3yYeHHE PU3NUECKIX CBOMCTB YIIIEBOJIOPOIOB
(pacTBOPUMOCTbH), KQaUECTBEHHBIX PEAKIU YTJIEBOJOPOJOB PA3NIMUYHBIX KJIaccoB (oOeciBeuynBaHue OPOMHOM WIIM HOIHOMU
BOJIbI, pacTBOpa IEepMaHTaHaTa KaJius, B3aUMOJCIHCTBHUE alleTUICHA C aMMHA4YHBIM pacTBOpoM okcuaa cepedpa(l)),
KauyeCTBEHHOE OOHApyXEeHHE YIiepoAa W BOAOPOJa B OPraHMYECKHX BEIIECTBAX, MOJIYYCHHE STHJIICHA U HM3yUYEHHUE €ro
CBOMCTB, oO3HaKomiieHHe c koyuiekiuusmMu «Hedte» u «VYromp», ¢ obOpasnaMu IUIacTMacc, KaydyyKOB M PE3UHBI,
MOJIEJIMPOBAHUE MOJIEKYJI YTIIEBOJOPOJIOB U raJIOr€HIIPOU3BOIHBIX YIII€BOIOPOIOB.

Kucjiopoacoaep:kaiiyue opranndeckue coeInHeHN .

[IpenenbHbie oqHOaTOMHBIE CUPTHI. CTpOCHHE MOJEKYJ (Ha mpuUMepe METaHoJia W 3TaHoja). ['omosiorudeckuil psi,
obmrast popmyia, H30MepUs, HOMEHKIAaTypa 1 Kiaccuduxaius. Ou3ndeckre CBOMCTBA MPEAETbHBIX 0JJHOATOMHBIX CIIUPTOB.
BopopoaHsie cBA3M MeXy MOJIEKYJaMU CIUPTOB. XUMHUUYECKHE CBOIMCTBA: peaKlMU 3aMELLEHUs, IeTuIpaTallii, OKUCICHHUS,
B3aMMOJICHCTBHE C OPraHUYECKMMH M HEOPTaHWYECKUMHU KuciaoTamMu. KadecTBeHHasl peakius Ha OJHOATOMHBIC CIUPTHI.
JleificTBUE ATaHOJIa M METaHOJIa HAa OpraHu3M yenoBeka. CriocoObl MOMy4YeHHsI U IPUMEHEHHUE OJJHOATOMHBIX CITUPTOB.

[Ipocthie 3¢upsl, HOMEHKIaTYpa U n3omepus. OCOOEHHOCTH (PU3NUECKUX U XUMHUYECKUX CBOMCTB.

MHoroaromMHsle CIUPTHI — STUWICHIVIUKOIb U TIULepruH. OU3NUecKre U XMMUYECKHE CBOMCTBA: peakLUu 3aMEeLICHMUs,
B3aMMOJICHCTBHE C OPTaHWYECKUMHU M HEOPTaHMYECKUMH KHCIIOTaMH, Ka4eCTBEHHAs PEaKIMs Ha MHOTOATOMHBIC CIUPTHI.
[IpencraBieHne O MeXaHU3ME peaklUMil HyKJIeopuiIbHOro 3amelieHus. JleiictBue Ha opraHu3Mm yenoBeka. CrocoObl
MOJTyYeHUS! U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BIHUSHUE THUIAPOKCOTPYMIbI M O€H301bHOrO sjpa. Pduznueckue cBOICTBa
¢denona. OcobeHHOCTH XUMUYECKUX CBOMCTB (heHona. KauectBenHsie peakuuu Ha penon. TokcuuHocTs enona. CrnocoObl
noJiyueHusi U npuMenenue gpenona. GenondopmaiibieruaHas cMoa.

KapOoHunbHble COEAMHEHUST — aIbJeruJbl W KETOHBl. OJEKTPOHHOE CTPOEHHE KapOOHUJIBHOW TPYIIIHI.
['omonornyeckue psiibl aJbJErUI0B U KETOHOB, o0mias (opmyna, U30MepUs U HOMEHKIaTypa. Pu3myeckue CBOWMCTBA
aNIBJICTUIOB U KETOHOB. XMMHUYECKHE CBOWCTBA aJbJICTHIOB M KETOHOB: PEaKIMu mpucoeauHeHus. OKUCICHUE ajbJIeTH/IOB,
Ka4yeCTBEHHBIE PEAKIIMK Ha aberu/bl. CriocoObl MONMYYeHNUS U TPUMEHEHNE aJIbJIETH/IOB H KETOHOB.

OHOOCHOBHBIE NpeAeTbHbIE KApOOHOBbIE KUCIOThL. OCOOEHHOCTH CTPOCHHUS MOJIEKYJ KapOOHOBBIX KUCIOT. M30omepus
U HOMeHKnarypa. dusnueckue CBOWCTBAa OJHOOCHOBHBIX MPEENIbHBIX KapOOHOBBIX KUCIOT. BOAOpoaHBIE CBSI3U MEXIY



MOJIEKYJIaMA KapOOHOBBIX KHCJIOT. XHWMHUYECKHE CBOMCTBA: KHUCJIOTHBIE CBOWCTBA, peakius 3ITepuuKanvv, peakiuu C
y4acTHUEeM YTJIEBOJAOPOIHOTO panukaina. (OcoOEHHOCTH CBOMCTB MypaBbUHOW KHUCIOTHL. [loHSTHE O TIPOM3BOIHBIX
KapOOHOBBIX KHUCIIOT — CJIOKHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HEMPENEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHUCIOT, JUKAPOOHOBBIX KHCIJIOT, THAPOKCHKApOOHOBBIX KHUCHOT. lIpeactaBuTenu BBICHIMX
KapOOHOBBIX KHUCIIOT: CTEAPUHOBAS, TATbMUTHHOBAS, OJICMHOBAS, IUHONEBAS, TUHOIeH08As KACTOTHL. CTIOCOOBI TIOTyYeHUS U
MpUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnbie 3upsl. 'omonoruyeckuit psa, obmas dhopmyiia, n3oMepus 1 HOMeHKIIatypa. OU3nYecKkrue U XUMUYECKUE
CBOMCTBA: TUIPOJIM3 B KHCJION U IIEJIIOYHOM CpeJie.

Kupswi. Ctpoenne, Gu3nvecKkue 1 XUMUIECKHUE CBOMCTBA KUPOB: THIPOJIU3 B KUCIIOHN U 1Ie09HOM cpene. OcoOeHHOCTH
CBOMCTB JKHPOB, COAEPKAIINX OCTATKU HEMPEAEIbHBIX JKUPHBIX KUCIOT. JKUPBI B IPUPOJIE.

MpbL1a KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JeHCTBHE.

OO6mas xapaktepuctuka yriieBoaoB. Knaccudukanus yrieBoioB (MOHO-, AM- M ToJiMcaxapujibl). MoHOcaxapub:
TIII0K03a, (PYyKTO3a, rajakTo3a, pu0o3a, Jae30kcuprdo3a. dusndecknue CBOWCTBA M HaxOXJeHHE B mpupoae. DoTocHuHTE3.
XHUMUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIMU C YYACTUEM CHUPTOBBIX M aJbJETHUAHON IpyMI, CIHUPTOBOE U MOJIOYHOKUCIIOE
opoxenue. [IpumMeHeHre TITIOKO3bI, €€ 3HAUYCHHE B KU3HEACATEILHOCTH OpraHu3Ma. Jlucaxapuiel: caxaposa, MajbTo3a U
nakTo3a. BoccraHaBnuBaromme M HEBOCCTaHABIMBAKOIIME Aucaxapuabl. [ maponn3 aucaxapuaoB. Haxoxienue B mpupoje u
npuMenenue. [lonucaxapuabl: Kpaxmaj, INIMKOreH U 1eiunono3a. CTpoeHue MaKpoMOJEKyJ Kpaxmaya, TIMKOreHa |
1esurono3bl. dusznueckre CBOMCTBA Kpaxmaya W LEJUIF0I03bl. XMMUYECKUE CBOMCTBA Kpaxmania: TMAPOJIN3, KaueCTBEHHAs
peakius ¢ HOJA0M. XUMHUYECKHE CBOMCTBA IEJUIIOJIO3bI: TUIAPOJN3, MojdydeHue d(pupoB uemttono3bl. [lonstue o0
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, all€TaTHBIN MIETK).

OKCNEepUMEHTAIIbHBIE METOJIbl U3YUYCHUSI BEIIECTB M UX NpPEBpallCHUN: PaCTBOPUMOCTH Pa3IUYHBIX CIIUPTOB B BOJIE,
B3aMMOJICHCTBUE 3TAHOJIA C HATPUEM, OKHUCIIEHHE 3TUJIOBOIO CIIMPTAa B aJbJIETH] HAa PACKaJEHHOM MEIHON IPOBOJIOKE,
OKHCJIEHUE STUJIOBOTO CIHUPTA JUXPOMATOM Kasidsi (BO3MOXKHO MCIIOJIb30BAaHUE BUIEOMATEPUATIOB), KAU€CTBEHHBIE PEaKIIMU
Ha anpaeruabl (¢ ruapokcuaoMm nuammuHcepeOpa(l) u rugpokcumom menu(Il)), peakuus riaviiepuHa C TUIAPOKCHUIOM
menu(Il), xumudeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJCHCTBHUE PACTBOpPA TJIIOKO3bl C THUIPOKCUIOM
meau(ll), B3auMozeiicTBue Kpaxmayia ¢ MOJIOM, pEIICHHE JKCIEPUMEHTAIbHBIX 3a7ad Mo TeMaMm «CrnupTel U (DEHONIBI»,
«Kap6oHoBbie KUCTOTHI. C0XKHBIC YPUPHD».

A3oTcoaep:Kale OpraHn4ecKue coeIuHeHus.

AMHHBI — OpraHWYeCKHe TNPOW3BOJHBIE aMMmuaka. Kiaccudukanus amMuHOB: anupaTUYECKUe W apOMaTHUUYECKHE,
NepBUYHbIC, BTOPUYHBIE W TpeTuuyHbie. CTpoeHHe MOJIeKyJ, o0mias Qopmyia, U30MepHsi, HOMEHKIATypa U (puanyeckue



CBOMCTBA. XHWMHYECKOE CBOWCTBA aimu(aTHUYECKMX aMHUHOB: OCHOBHBIE CBOWCTBA, AJIKWIMPOBAHHE, B3aWMOJICHCTBUE
MEPBUYHBIX AMUHOB C a30TUCTOMN KUCIO0TON. CONM alNKUIaMMOHHS.

AHWIMH — NPEICTaBUTEIb aMUHOB apoMaTudeckoro psga. CrpoeHue aHwinnHa. B3auMHOe BiIMsSIHHME TPYIIl aTOMOB B
MoJieKyJie aHuiauHa. OCOOEHHOCTM XUMHUYECKHMX CBOMCTB aHuiuHa. KauecTBeHHble peakuud Ha aHWIMH. CrnocoObl
MOJIYYCHHS ¥ IPUMEHEHHE anudaTndecknx aMuHOB. [loydeHne anmimaa 3 HUTPOOESH30I1a.

Amunokuciotel. HomeHknarypa u wuzomepusa. OTAelbHbIE NPEACTABUTENN 0O-aMUHOKHUCIOT: TJWLHWH, QJIaHUH.
dusnyecKkrue CBONCTBA aMUHOKHUCIOT. XUMHUUYECKHUE CBOMCTBA aMHUHOKHCIIOT Kak aM(OTEPHBIX OPraHMYECKUX COSTUHEHHU,
peakuus MOJIMKOHACHCAIMHN, 00pa3oBaHUe MENTUAHOM CBA3U. buosiornueckoe 3HaueHHEe aMUHOKHUCIOT. CUHTE3 U THIIPOJIU3
MEeNTUIOB.

benku kak npupoanHsie nmoauMmepsl. [lepBuyHas, BTOpUYHAS U TPETHYHAS CTPYKTypa OeNKoB. XMMUYECKHE CBOMCTBA
OEJIKOB: TUPOJIU3, AeHATypalusl, KAueCTBEHHbIE PEaKIIMU Ha OEJIKH.

OKCHepUMEHTAJIbHBIE METOJbl M3YYEHHs BEIIECTB W MX MPEBpPALICHUH: pacTBOPEHUE OENKOB B BOJE, JAEHATypauus
OEJTKOB MPY HArPEBAHWM, IIBETHBIC PEAKIIMK HA OCJIKH, PEIICHHUE YKCIIEPUMEHTAIBHBIX 3a/1ad 10 TeMaM «A30TCoep Kamiue
OpraHWYeCcKue CoOeAUHEHUs» U «Pacno3HaBaHue OpraHUYEeCKUX COCTUHEHUIN.

BbicokoMoJIeKyJISIpHBbIE COeIMHEHMS.

OCHOBHBIE MOHSITUSI XUMHUHU BBICOKOMOJICKYJISIPHBIX COCIWHEHUW: MOHOMEP, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb
MOJIMMEPU3ALINKU, CPENHSST MOJIeKyJisipHass macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYISIPHBIX COEAMHEHUNH —
MOJIMMEPU3ALUS U TTOJTUKOHICHCALIUS.

[Tonumepubie  Martepuansl. [lmactMacchl  (IOJIMATUIIEH, TOJHUIPONHWIEH, TMOJIUBUHUIXJIOPUI,  MOJHCTHPOII,
MOJIMMETUIIMETaKPWIIAT, MOJUKapOOHATHI, TOJUATWICHTepedTanaT). Y TUiIU3alus 1 nepepadoTKa MmiacTHKa.

DnacToMephl: HATypajdbHBIM KaydyK, CUHTCTUYECKHE Kaydyku (OyTaJMEeHOBBIN, XJIOPONMPEHOBBINA, W3OMPEHOBBIN) U
CUJIMKOHBI. Pe3uHa.

BosokHna: HaTypanbHbie (XJIOMOK, IIEPCTh, IMIENK), UCKYCCTBEHHbIE (BHCKO3a, AalleTATHOE BOJIOKHO), CHUHTETUYECKUE
(KampoH U JaBcaH).

[Tomumeps! crienuanbHOTO Ha3HaueHWs! (TedJIOH, KeBIap, DSJIEKTPONPOBOSIINE MOJUMEPHI, OWopasiaracMmbie
MIOJIUMEDHI).

DKCIEepUMEHTAIbHBIE METOJbl M3YUYCHHMs BEIIECTB M WX MPEBPAIICHUI: O3HAKOMIICHHE C oOpaslaMu MPUPOJHBIX U
MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, Kay4yKOB, PEIIEHUE dKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «Pacro3HaBaHue IIacTMace
Y BOJIOKOHY.

PacuétHrle 3agaun.



Haxoxnenue MonexysipHOi (pOpMyIIbl OpTaHUIECKOTO COSAMHEHUS IT0 MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €r0
COCTaB, HAXOXKJECHUE MOJEKYJSIPHONH (OPMYJIbI OPTaHUYECKOTO COEIMHEHMs M0 Macce (00hEMY) MPOIYKTOB CrOpaHus, MO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEaKIMM W/WIM HCXOJIHBIX BEIIESCTB, YCTAHOBJICHHUE CTPYKTYPHOU
(bOpMYyJIBI OPTaHUYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKUX CBOWCTB WMJIM CIIOCOOOB IOYYEHUS, OMPEACIICHUE TOJIN
BBIXO/Ia TIPOJYKTA PEAKIIUU OT TEOPETHUECKH BO3MOYKHOTO.

MesKIpeIMETHBIE CBSI3H.

Peanuzanmsi MeXNpeIMETHBIX CBs3el NpPH W3YYCHUHM OpraHudeckod xuMum B 10 Ki1acce OCYIISCTBISCTCS Uepes
WCIIOJIb30BAaHUE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK W TOHATHHA, TPUHATBIX B OTACIBHBIX MPEaAMETax
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTecCTBEHHO-HAyYHbIE TOHSTHS: SBIIEHWE, HAy4dHbId ¢akT, TUNoTe3a, TEOpHUs, 3aKOH, aHalIu3, CUHTE3,
KiaccuduKaiys, HaOJIr0ICHHE, U3MEPECHHE, SKCTICPUMEHT, MOJICIIb, MOJCIIUPOBAHUE.

duznka: MaTepus, aTOM, 3JICKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEJIO, 00BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, PU3NUECKHUE BEIIMUUHBI, CTUHUIIBI H3MEPEHUS, CKOPOCTh, YHEPTHS, Macca.

buonorusi: knerka, opranmsMm, dKocuctema, Ouochepa, wmerabonM3M, HACIEACTBEHHOCTh, aBTOTPO(HBIA U
reTepoTpoHBI TUI TUTaHUS, OpOKCHHE, (POTOCUHTE3, IbIXaHWE, OCJIKH, YTJICBOJbI, JKUPBI, HYKJICHHOBBIC KHUCIIOTHI,
(bepMeHTHI.

['eorpadus: mosie3HbIC NCKOMTAEMbIE, TOTITUBO.

TexHonorus: TUIIEBbIE MPOIYKThI, OCHOBBI PAIMOHAIBLHOTO THMTAHMS, MOIOIIUME CPEJCTBA, MaTepuaibl U3
WCKYCCTBEHHBIX M CHHTCTHUECKHX BOJIOKOH.

11 KJIJACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

TeopeTnyeckue 0OCHOBbI XMMHH.

Atom. CocTaB aTOMHBIX sfep. XuUMHUeckuil siemeHT. M3otombl. CTpoeHHE 3IEKTPOHHBIX OO0OJOYEK aTOMOB,
KBAHTOBBIE YMCIIA. DHEPreTUYECKUE YPOBHU U MOAYpOBHU. ATOMHbIe opoutanu. Kinaccudukanuss XUMUYECKUX 3JIEMEHTOB
(s-, p-, d-, f-omementsl). PacnpeneneHue 31€KTPOHOB MO ATOMHBIM OpPOUTAISAM. DJIEKTPOHHBbIE KOH(PUTYpalMd aTOMOB
3JIEMEHTOB MEPBOTO—4YETBEPTOTO MEPUOAOB B OCHOBHOM M BO30YKAEHHOM COCTOSIHUU, JICKTPOHHBIC KOHPHUTYpallMd HOHOB.
DIIEKTPOOTPUIIATEIIBHOCTD.



[Tepuoanueckuii 3akoH u [lepuoauyeckas cucrema xumudeckux snemeHToB .M. MenneneeBa. CBsi3b NEPUOIUUECKOTO
3akoHa U [leproanyeckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB C COBPEMEHHOW TEOpPUEH CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUsI CBOMCTB XUMHYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB IO TPYINaM U MEPHOJIAM.
3HadyeHue nepuoandeckoro 3akona /.M. Menneneesa.

Xumuyeckasi CBsi3b. BUIIbI XMMHUUYECKOU CBSI3U: KOBAJICHTHAsl, MOHHAs, MeTayuiMueckas. MexaHu3mbl oOpa3oBaHUs
KOBAJICHTHOM CBS3M: OOMEHHBIM M JOHOPHO-aKIENTOPHBIA. DHEprusi U JMHA CBS3U. [loNsipHOCTBH, HANpaBICHHOCTHb H
HACBIIIAEMOCTh KOBAJICHTHOM CBsi3U. KpaTHbie cBsi3u. BogopoaHas cBsA3b. MeXMONIEKYJISIPHbIC B3aUMOICHCTBHS.

BaneHTHOCTh M BAJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b AJIEKTPOHHOM CTPYKTYPBI MOJEKYJ C MX F€OMETPUYECKUM
CTpPOCHHUEM (Ha IPUMEPE COECAUHEHUM SJIEMEHTOB BTOPOTO MIEPHO/IA).

[IpencraBiienne O KOMIUIEKCHBIX coequHeHusax. CocTaB KOMIUIEKCHOTO HMOHA: KOMIUIEKCOOOpa30oBaTeNb, JIUTAHIbI.
3HaueHHE KOMIUIEKCHBIX coeAMHEeHU . [IoHSITHE 0 KOOPMHAIIMOHHOW XUMUHU.

BemiecTBa MOJIEKYJIIPHOTO M HEMOJEKYJSIPHOTO CTpOoeHUsl. TUIbI KPUCTAIUTMYECKUX PEIIETOK (CTPYKTYp) U CBOICTBA
BEILIECTB.

[Tonsitue o mucnepcHbix cucreMax. Mcrunnable pactBophl. [lpencraBiieHne o KOJUIOUIHBIX pacTBopax. CrocoObl
BBIPQKEHUSI KOHIECHTPAIIMM PACTBOPOB: MaccoBas JI0Js1 BEIIECTBA B pAacTBOPE, MOJsIpHAs KOHIEHTpauus. HacelieHHbie u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcCTamoruaparsl.

Knaccudukanus u HOMEHKIATypa HEOPTAaHWMYECKUX BEIIECTB. TpUBUAIbHBIC HA3BaHUS OTACIBHBIX MPEICTaBUTEIICH
HEOPraHUYECKUX BELIECTB.

Knaccudukanys XUMUYECKMX PEAKIIUA B HEOPTraHWYECKOM W OPraHMYEeCKONW XHUMHH. 3aKOH COXPaHEHUS MAacChl
BEILIECTB; 3aKOH COXPAHEHUsI U MPEBPAILCHUS DHEPIHUU IMPU XUMHUUECKUX peakiusx. TernoBbie 3(PEKThl XUMHUUECKUX
peakuuii. TepMoxuMHuUeCKre ypaBHEHUSI.

CKOpOCTh XMMHUYECKON peakiiuu, e€ 3aBUCUMOCTbh OT PA3IHUYHbIX (haKTOPOB. ['OMOTEHHBIE M T€TEPOTCHHBIC PEAKIIHMH.
Karanu3 u katanu3aropsl.

OOpatuMble U HEOOpAaTUMbIE peaklMH. XUMHUYECKOe paBHOBecHe. KoHCTaHTa XMMHUYECKOro paBHOBecus. DaKTOpbI,
BIIMSIFOIIME HA TOJI0KEHUE XUMUYECKOTO PAaBHOBECHS: TEMIIEPATYPA, IABICHUE U KOHLEHTPALUH BEUIECTB, YYACTBYIOIIUX B
peakuuu. [punoun Jle [larense.

Onexktponutuyeckas aucconuaius. CuibHble W cialble 3aekTposiuThl. CreneHb aucconumanuu. Cpeaa BOJIHBIX
pPacTBOPOB: KHUCJIOTHasi, HeUTpaibHas, 1ienouHas. Bogopoansiii nmokaszatens (pH) pactBopa. I'maponus coneid. Peaxuuu
MOHHOTO OOMEHa.



OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CteneHb OKucieHus. OKUCIUTENb W BOCCTaHOBUTENb. [lpornecchl
OKHUCJICHHSI U BOCCTAHOBJICHUS. BakHeWIne OKUCIUTEIN U BOCCTAHOBHUTENU. MeTo ] 3JEKTPOHHOTro OanaHca. DJIeKTPOIu3
pPacTBOPOB U PaCIlJIaBOB BEIIIECTB.

DKCIEPUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB W MX IMPEBPAICHUI: pa3jIokKeHUEe TMEpPOKCUIa BOAOpoaa B
MPUCYTCTBUM KaTaln3aTopa, MOJACIN KPUCTALTMYECKUX PEMIETOK, MPOBEACHUE PEAKIMii MOHHOTO OOMEHa, OIpeaesieHue
Cpellbl paCTBOPOB C MTOMOIIBIO HHAUKATOPOB, U3YUCHUE BIUSHUS PA3TUYHBIX (DaKTOPOB HA CKOPOCTh XUMUYECKON peakluu U
MOJIOKEHHE XUMHUYECKOT'O PaBHOBECHSI.

Heoprannyeckasi xXummusi.

[Tonoxenue nHemeramwioB B Ilepmommueckoi cucreme xmmudeckux 3nemeHtoB J[.M. MenmeneeBa m 0COOCHHOCTH
CTpOoeHHUsI X aToMoB. DU3NYECKHE CBONCTBA HEMETAIOB. AJUIOTPOINHS HEMETaUIOB (Ha MpUMEpE KHUCIOPOJa, CEephI,
dbocdopa u yriaepona).

Bonopon. Ilonyuyenue, ¢u3nueckue W XUMHYECKUE CBOWCTBA: pEAKIMU C MeTaUlaMM W HEMeTalllaMu,
BOCCTaHOBUTEIBHBIE CBOMCTBA. [ uapuabl. TOIIMBHBIE 3JIEMEHTHI.

["anmorensl. Haxoxxnenue B mpupoe, CrocoObl MoIydeHus], PU3ndecKue 1 XMMUYECKUE CBOMCTBA. ['ajJoreHOBOI0OPO/IbI.
Baxxneimme KuCIOpOJCOACpKAIIUE COCAUMHEHUS TalloreHOB. JlaGopaTopHble M TPOMBIIIJIEHHBIE CHOCOOBI TMOJTYYCHHS
rajioreHoB. [[pruMeHeHue rajJioreHOB U UX COSMHEHUH.

Kucnopon, o30H. JlabopaTopHbie W MPOMBINUICHHBIE CHOCOOBI TOMyYeHHS KHUCIOpoaa. PU3NUECKHEe W XUMUYECKUE
CBOMCTBA ¥ MPUMEHEHHE KUCIOPOa U 030HA. OKCUBI U IEPOKCUIBI.

Cepa. HaxoxaeHnue B npupoje, CriocoObl mojaydeHus:, puznueckue u Xumudeckre cBorictpa. CepoBoI0po/I, CyIb(UIbL.
Oxcup cepwi(1V), okcua cepsi(VI). CepHucrtas u cepHasi KUCIOTHl U X coJid. OCOOEHHOCTU CBOWCTB CEPHOM KUCIIOTHI.
[IpumMeHeHue cepol U €€ COeTMHEHUM.

A3zor. Haxoxnenue B mpupojie, cocoObl MOiMy4yeHus, (U3NYECKUe W XUMHUYECKHE CBOMCTBA. AMMMAK, HUTPHUIIBI.
Oxcuapl a3ota. A30TUCTast U a30THAsI KUCIOTHI U UX cojid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMmeHenune azora u
€ro COeIMHEHUI. A30THBIE y100pEHHUS.

®ochop. Haxoxaenne B nmpupojie, CiocoObl MoydeHus, puzndeckne u xumuieckue cBoiictBa. Gochuner u pochun.
Oxcunel pocdopa, hochopnas kucnora u e€ conu. [Ipumenenue docdopa u ero coenunennii. DochopHsie yn00peHuUs.

VYraepoa, HaxoxJeHue B mpupoje. AuioTpornHbie Moaudukaruu. Ouznueckue U XUMUYECKHE CBOMCTBA MPOCTHIX
BelllecTB, o0Opa3oBaHHbIX yriepoaoMm. Oxcua yraepona(ll), oxcun yriuepoma(IV), yronpHas kuciota U €€ COJIU.
AKTUBUPOBAHHBIA yTONb, ancopOius. dyriepensl, rpaden, yriaepoaHbie HaHOTPYOkH. [IpuMeHeHHe MPOCTHIX BEIIECTB,
00pa30BaHHBIX YIIIEPOJIOM, M €r0 COCIMHEHUN.



Kpemunii. Haxoxaenue B mpupoe, crnocoObl monyueHus1, puzndeckne u xummudeckue cBorictBa. Okcun kpemuusi(1V),
KpPEMHUEBAS KUCIIOTa, CUIMKATHL. [[puMeHeHne kpeMHus u ero coeqnHennii. CTekno, ero nojy4eHue, BUJbl CTEKIIA.

[Tonoxenue MeramioB B [lepuoanueckoid cucteMe XMMHUYECKUX 3JIEMEHTOB. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX
o0osioyek aToMoB MeTauioB. O0mue (usnueckue cBoiictBa MeTayiioB. [IpuMenenrne meTamioB B ObITYy U TeXHUKE. CIUIaBbl
METAJIJIOB.

DNEKTPOXUMUYECKUIM psifi HampspkeHud meTtaiioB. OOmme crmocoObl MOMYyYeHUS METaUIOB: THAPOMETAILTYprus,
MUPOMETAILTYPrus, dNeKTpoMeTaiyprusi. [lonstiue o koppo3uu MetayiioB. CriocoObl 3aIUTHI OT KOPPO3UH.

OO0mas xapakrepuctuka MetamioB IA-rpymnmel [lepuonnyeckoil cucteMbl XUMUYECKHUX 3JeMEHTOB. HaTpuil u kanmii:
nojryueHue, pU3nvecKre U XMMHUECKHUEe CBOICTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB U UX COCTUHEHUI.

Oo6mas xapaktepuctuka MetasioB I[IA-rpynmel [lepuonnyeckodt cUCTEMbl XMMHYECKHUX JJIEMEHTOB. Maruuii u
KaJIbLIUNA: ToJy4eHHe, (PU3NYECKUEe U XMMUYECKUE CBOICTBA, MPUMEHEHHE MPOCTHIX BEUIECTB U WX coeArnHeHui. KEécTkocTh
BOJIbI U CITOCOOBI €€ yCTpaHEHUS!.

AnroMuHU: ToayuyeHue, (PU3NUecKre U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTOrO BEUIECTBA M €T0 COCAMHEHUH.
AmM@oTepHbIe CBOMCTBA OKCHIA U THAPOKCU]IA ATFOMUHUS, THAPOKCOKOMITIIEKCHI ATFOMUHUS.

OO1as xapakTepucTHKa MeTauioB moooyHsix noarpymn (b-rpymnm) Ileproauyeckoil cuCTeMbl XUMUYECKUX JJIEMEHTOB.

duznyeckue U XMMUYECKHE CBOWCTBA XpoMma M ero coeauHeHuil. Okcuabl U rugpokcuasl xpoma(ll), xpoma(Ill) u
xpoma(VI). XpoMatsl U JUXpOMAThI, UX OKUCITUTEIbHBIE CBOKCTBA. [loyueHre u npuMeHeHue Xxpoma.

dusnyeckue M XUMHYECKHE CBONCTBA MapraHila u ero coefauHeHui. Baxuelimue coeaunenust mapranma(ll),
mapranua(lV), mapranna(VI) u mapranmna(VII). [lepmanranar kanus, ero OKUCIUTEIbHbIE CBOWCTBA.

dusnyecKkue U XUMHUUYECKUE CBOMCTBa »Kejie3a U ero coeauHeHuil. Oxcupnbl, rujgpokcunbl u conu xenesza(ll) wu
xenesa(IIl). [Tonyyenue u npuMeHeHUE Kele3a U ero CIIaBoB.

DU3NYECKUE U XUMUYECKHE CBOMCTBA MEAU U €€ coeMHeHuN. [lonydyenne u npuMeHeHrne Mey U €€ COCTMHECHUN.

[Muuk: monydyenue, (pu3MUECKHE U XUMHUYECKHE cBOWcTBa. AM(pOTEpHbIE CBOWCTBA OKCHAA M THAPOKCUIA LIMHKA,
IMAPOKCOKOMILIEKCHI IMHKA. [[puMeHEeHne IMHKA U €r0 COSTMHEHUM.

OKCHEepUMEHTAIBHBIE METO/IbI U3YUEHHS BELIECTB U UX MPEBPALICHUI: U3yYeHUE 00pa3lioB HEMETAIIOB, TOPEHUE CEPBI,
docdopa, xenesa, MarHus B KUCJIOPOJE, M3YUEHUE KOJUICKIMU «MeTayuibl U CIUIaBbD», B3aMMOJICHCTBHUE MIEIOYHBIX WU
HIEJIOYHO3EMENBHBIX METAJUIOB C BOAOW (BO3MOKHO MCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), B3aUMOCICTBUE LIMHKA U JKeJe3a ¢
pacTBOpaMH KHCJIOT M ILIEJIOYEH, KAYECTBEHHBIC PEAKLIHWHM HAa HEOPraHWYECKHE AHHWOHBI, KaTUOH BOJOPOJAa M KATHOHBI
METAJUIOB, B3aUMOJICUCTBHE THAPOKCUIOB AIIOMHUHUS W LHHKA C pPacTBOpaMHU KHUCIOT MW UIEIOYEH, pELICHUE



OKCIIEPUMEHTABHBIX 3amad 1o temam «lamorensr»y, «Cepa m e€ coemuHeHUs», «A30T U pochop M UX COeAMHEHUNY,
«MeTtaibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus ¥ KU3Hb.

Ponp xumum B obOecrnedueHHH YCTOWYMBOTO pa3BUTHS deloBedecTBa. [loHATHE O HAyYHBIX METONAX IO3HAHHS U
METOJIOJIOTMM HAYyYHOTO MCCIENOBaHUsA. HaydyHble NMPUHUMIIBI OpPraHU3alud XUMUYECKOTO IPOU3BOACTBA. [IpoMblleHHbIE
crocoObl MOJYYeHUsS BaKHEHIIUX BEIIECTB (HAa MpUMEpPEe IMPOU3BOJICTBA aMMHaKa, CEPHOM KHCJIOTHI, METAaHOJA).
[IpombIlIeHHBIE CHOCOOBI TMOJMYYEHHUS] METAJJIOB U CIUIABOB. XHMMHUYECKOE 3arpsi3HCHHE OKPYKalolled Cpelbl U €ro
nocyieicTBUs. Poib XxumMun B 00€CTIEYCHUH SHEPTETHIECKOM 0€301MacCHOCTH.

XuMHUs U 300pOoBbe yenoBeka. JlekapcTtBeHHble cpeactsa. [IpaBuiia nenosib30BaHus JIEKAPCTBEHHBIX IIpenaparoB. Posb
XUMHH B PA3BUTUU MEIUIMHBI.

XuMus MUILIA: OCHOBHbIE KOMITIOHEHTHI, MUIIEBbIE J00aBKU. Pojb xuMun B 00ecTieueHN MUIIEBOM O€30MacHOCTH.

Kocmernueckne n mapdromepssie cpeactBa. beitoBas xumus. [IpaBumiia 6e30macHOTO MCIOJIB30BAHUS IPENApaToB
OBITOBOYM XMMUHU B IMOBCETHEBHON KU3HHU.

XuUMUS B CTPOUTEIBCTBE: BAKHEUIIINE CTPOUTEIIbHBIC MaTepHUalIbl (IIEMEHT, OETOH).

XUMHS B CEJIbCKOM X034iicTBe. OpraHu4ecKrue 1 MUHEpaJIbHbIE YI00PEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTe€pUalibl, KpackKu, CTEKJIO, Kepamuka. Marepuanbl JUisi 3JIEKTPOHHKHU.
Hanorexnonoruu.

PacuétHrle 3agaun.

Pacuéthl: macchl BeliecTBa Wik 00bEMA Ta30B MO U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce WM O0OBEMY OJIHOTO U3
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MAacChl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOTYKTOB PEAKIIMH, €CIM OJHO W3 BEIIECTB
UMeeT MPUMECH, Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOYKTa PEAKIIUH, €CJIU OJHO U3 BEIIECTB JaHO B BUJIE PACTBOPA C
ONPENICIIEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJIM U MOJIIPHOM KOHUEHTpAIlMM BEIIECTBA B
pacTBOpE, A0JH BBIX0OJIa MPOJIYKTA PEAKIIUHA OT TEOPETUUYECKH BO3MOMKHOTO.

MexnpeamMeTHbIE CBA3U.

Peanuzanusi MeXnpeaMeTHbIX CBSI3eH MpPU U3YyUEHUH OOIIel U HeopraHudeckod XxuMuu B 11 Kiacce oCyIecTBIseTCs
4yepe3 UCMOJb30BaHUE KaK OOIIMUX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK M MOHSATUN, MPUHSITHIX B OTIEIBHBIX IMpeaMeTax
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OOmue ecTeCTBEHHO-HAYyYHbIE TOHSTHS: SBICHWE, HAy4dHbIH ¢akT, TUNOTe3a, TEOpHs, 3aKOH, aHajIu3, CUHTE3,
KJaccudukanus, nepruouIHOCTb, HAOMIOACHUE, U3MEPEHHUE, SKCIIEPUMEHT, MOJIEJIb, MOJCIIUPOBAHUE.



®dusuKa: mMarepusi, MUKPOMHP, MAKpPOMHp, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, MOH, H30TOMbI, PaTUOAKTHBHOCTb,
MOJIEKYJIa, SHEPreTUYECKHH YpOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHHME BEIECTBa, HWJICANIbHBIA Ta3,
buznyecKkre BeIUYNHBI, €IMHUIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorusi: kineTka, opraHusMm, sKocuctema, Ouocdepa, MeTabOIM3M, MAKpPO- M MHUKPODJIEMEHTBHI, OCNKH, KHUPBI,
YTIIEBOIbI, HYKJICHHOBBIE KUCIIOTHI, (DEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB M MIOTOK YHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIC MOPOBI, ITOJIE3HBIC HCKOTIAaEMbIE, TOTUIMBO, PECYPCHI.

TexHoyorusl: XUMUYECKash MPOMBIIUICHHOCTh, METAJUTYPIusi, CTPOUTEIbHbIE MaTepHaibl, CEIbCKOXO3SHCTBEHHOE
MPOU3BOJICTBO, TMHINEBAsE MPOMBIIUIEHHOCTh, (hapMaleBTUUYECKAasi MPOMBIIIJIEHHOCTh, MPOU3BOJCTBO KOCMETHUYECKUX
MpenapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEPUAJIOB, JIEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUU.



INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWH HA YIJIYBJIEHHOM YPOBHE
CPEJHETI'O OBIIETI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBETCTBUU ¢ CHCTEMHO-IEATEILHOCTHBIM MOJX0JI0OM B CTPYKTYPE JINYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPEAMETA
«XuMHUs» Ha YPOBHE CPEIHEro oO0Iero oOpa3oBaHUs BBIJACICHBI CICAYIONINE COCTABIISIONINE: OCO3HAHHUE O0YYarOITUMUCS
POCCUHCKON TPaXXJTaHCKOM HIAECHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHUIO, CAMOCTOSTEIBHOCTA W CaMOOIPEAECICHUIO;
HaJU4Yue MOTUBALMM K O0YUYEHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYArOUIUXCsl PYKOBOJACTBOBATHCS MPUHATHIMU B OOIIECTBE
MpaBUJIaMU U HOPMaMH TOBEACHUS; HAIWYUE MPABOCO3HAHUS, YKOJIOTHYECKON KYJIbTYphI; CIOCOOHOCTh CTAaBUTH IICIIA H
CTPOUTH KU3HCHHBIC TIJIAHBI.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTPaXKaroT CPOPMHPOBAHHOCTH OIbITA MO3HABATEIHHOU U
MPAKTUYECKOHN JAEATETLHOCTH 00YUYarOIIUXCs B MPOIECCe peann3aiui o0pa3oBaTeIbHON AeATETbHOCTH.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS TpeaMeTa «XUMHS» OTPakaroT CHOPMHUPOBAHHOCTH OIBITA MO3HABATEIHHON H
MPaKTHYECKOMN JACATEILHOCTH 00YUYarOIIMXCS B MPOIECCe peaTn3aui o0pa3oBaTeIbHON ASATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:x1aHCKOTr0 BOCIIMTAHMS

OCO3HAHUS O0YYarOIUMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPaB U 00513aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOMOPSJIKY;

MPEJICTABJIECHUS O COLMAIIbHBIX HOPMAX M MPAaBUJIAX MEXINYHOCTHBIX OTHOIIEHHH B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON MEATCIHPHOCTH TPH CO3JIaHHH YYEOHBIX IIPOCKTOB, PEIICHUU YUYEOHBIX HU
MO3HABATEJIbHBIX 3a/1a4, BBIIIOJJHEHUN XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh UM MPUHUMATh MOTHBBI, HAMEPEHHUsI, JIOTUKY M apryMEHTHI JAPYTUX MPU aHAJIU3€ Pa3IMUHbIX
BUJIOB YUEOHOU NESITENBHOCTH;

2) IaTPMOTUYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOI'O OTHOIICHUS K UICTOPUUYECKOMY Y HAYYHOMY HACIICIUI0 OTEYECTBEHHOU XUMHUMU;

YBOKEHUS K MPOIECCY TBOPUECTBA B O0JIACTH TEOPUM U MPAKTUYECKOTO MPUIIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO
JAaHHBIC HAYKHU €CTh Pe3yJIbTaT JUIUTEIbHBIX HAOIIOEHUH, KPOTIOTINBBIX SKCTIEPUMEHTAIILHBIX MIOMCKOB, IIOCTOSTHHOTO TPyAa
YUYEHBIX U IIPAKTUKOB;

WHTEpeca U T[O3HABATEJIbHBIX MOTHUBOB B TIOJYYEHHWHU U TMOCIEAYIONIEM aHaju3e HHPOpMaIud O TepeaoBBIX
JIOCTUKEHUAX COBPEMEHHOM OT€UYECTBEHHON XMW,



3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOr0 TOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAIlMH, CBSI3AHHBIE C XMUMHUYECKUMU SIBJICHUSMH, U MPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJAEHUE U TIOCTYNKM CBOMX TOBapUIIEH ¢ MO3UIMNA HPABCTBEHHBIX U MPABOBBIX HOPM U
C YU4E€TOM OCO3HAHUS MTOCHEACTBUN MMOCTYIIKOB;

4) popmMupoBaHHS KYJIbTYPHI 310POBbS:

NMOHUMAaHUsl LIEHHOCTEW 30pOBOro M 0Oe30macHoro oOpasza >KU3HM, HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOLUEHUS K
COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

coOIO/IeHUsT TpaBui Oe30MacHOro oOpalieHusi C BelecTBaMH B OBbITY, TMOBCEIHEBHON JKHU3HU, B TPYJOBOH
JeATEIIbHOCTH,

MOHUMAHUSI I[IEHHOCTU MPaBUJ HHAUBUIYAJIBHOTO M KOJUIGKTUBHOrO O€30MacHOTO TIOBEJCHUS B CUTyalUsIX,
YIPOKAIOIIKMX 3I0POBBIO U )KU3HHU JIIOACH;

OCO3HAHMSI MOCTEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KypEHHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Yy4e€OHO-UCCIEOBATEIbLCKON JEATeNbHOCTU, OOIECTBEHHO IOJIE3HOM,
TBOPYECKOW U JIPYTUX BUAAX JIEATEIIbHOCTH;

YCTAaHOBKM HA aKTMBHOE Y4YacTHE B PEIICHUU MPAKTUYECKUX 3a7a4 COIMAIBHOW HAIpaBICHHOCTH (B paMKax CBOETO
KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3Yy4YEeHHUIO Mpodeccuil pa3auyHOro pojia, B TOM YHUCJIE HAa OCHOBE MPUMEHEHHS
MpEeAMETHBIX 3HAHUI IO XUMUHU;

YBAKEHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBHUAYaJIbHOU TpaeKTOpuu oOpazoBaHus, Oyayiied npodeccuu u peanusanuu
COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C YUYETOM JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, UHTEPECOB U MOTPEOHOCTEHN
00111eCTBa;

6) 3K0J10rH4eCcKOro BOCIUTAHUS:

HKOJIOTHYECKH 1€I€CO00Pa3HOr0 OTHOIICHUSI K IPUPOE KaK HCTOUHUKY CYLIECTBOBAHUS KU3HU HA 3eMIIE;

MOHUMAHUS TJI00AJIBHOTO XapakTepa IKOJIOTUYECKUX MPOoOJieM, BIUSHUS dKOHOMUYECKMX MPOILIECCOB HA COCTOSHUE
MIPUPOJHOMN U COLIMATBHOU CPEJIBL;



OCO3HAHHS HEOOXOJWMOCTH WCTOJIB30BAHMS JIOCTH)KCHUN XWMHH JUIsl PEHICHUS BOMPOCOB PAIMOHAIHLHOTO
MPUPOOTIOIH30BAHNS;

aKTUBHOTO HETIPUATHS JCHCTBUN, NPHHOCAIINX BpPEI OKPYKAIOIICH IMPUPOTHON cpee, YMEHHS IPOTHO3UPOBATH
HEOJIArOMPUATHBIE YKOJIOTHYECKUE TTOCIIC/ICTBUS MPEANPUHIMACMBIX ACHCTBUHN U TIPEIOTBPAIIATh HX;

HAJIMYUST PA3BUTOTO JKOJOTHYECKOTO MBINIICHUS, SKOJOTUYECKONW KYJIbTYPHI, OMbBITA JCSITEIHHOCTH JKOJOTHUYECKOU
HAIpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS WMHU B IO3HABATEIbHOM, KOMMYHHMKATUBHOW W COIIMAJIBHOW MPAKTHUKE,
CIIOCOOHOCTH M YMEHUS aKTHBHO IMPOTHUBOCTOSATH HJICOJIOTHH XeMO()OoOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTUKY;

MOHUMAaHUsl CHenuUKd XUMHUM KaK HAyKd, OCO3HaHMs €€ poiid B (OPMHUPOBAHUM PAIMOHAIBHOIO HAYYHOTO
MBIIIJICHUS, CO3JIaHUU IICJIOCTHOTO TPEACTABICHHUS 00 OKpyXalolleM MHpE Kak O CJIMHCTBE MPHUPOALI M 4YeJIOBEKa, B
MO3HAHUHU TTPUPOTHBIX 3aKOHOMEPHOCTEH M PEIICHUH TPOOJIEM COXPAaHECHHSI IIPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYUMOCTH XWUMHUU IS COBPEMEHHOM INMBWIM3AIMU: B €€ TyMaHUCTHYECKOU
HAIMpPaBJICHHOCTH U BXKHOW POJIM B CO3/IaHWM HOBOM 0a3bl MaTepUaIbHON KYJIbTYPhI, B PEHICHUU TJIOOATBHBIX MPOOIeM
YCTOWYMBOTO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM, YHEPIeTUYCCKOM, MTUIIICBON U IKOJOTHYCCKON OC30IIaCHOCTH, B Pa3BUTHH
MEUITUHBI, 00CCTICUCHUH YCIIOBHH YCIIEIITHOTO TPYAa U SKOJOTHYECKA KOM(POPTHOM KU3HU KaXIOTO YeHa OOIIEeCTRa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TMOHHWMAHHS CYIIHOCTH METOJIOB TO3HAHUS, WCIOJIb3YEMBIX B E€CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh IMOJy4YaeMble 3HAHUS IS aHalM3a U OOBSICHEHHS SIBICHHUM OKPY’KaIOIIero Mupa U
MIPOUCXOIAIINX B HEM U3MCHCHHM, YMCHHS JIejaTh 0OOCHOBAHHBIC 3aKJIIOUCHUS Ha OCHOBE HAYYHBIX ()aKTOB M MMECIOIIMXCS
JAHHBIX C TETI0 TTOJTYYCHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHHO MCIIOIh30BaTh XUMUYECKAE 3HAHUS IS PEHICHUS MPOOJIeM B PEAbHBIX >KU3HEHHBIX
CUTYaIIHSIX;

WHTEpeca K TO3HAHUI0, UCCIICA0BATEIIbCKOM JISATCILHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY O00pa30BaHHMIO M CaMOOOPa30BaHUIO0, K aKTUBHOMY ITOJTYYEHHUIO HOBBIX
3HAHHH 110 XHMHUHU B COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSAMU;

MHTEpeca K 0COOEHHOCTSIM Tpya B pa3InuHbIX chepax mpodheccuoHanbHOM NeITeIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHUSI POTPAMMBbI IO XMMUU HA YPOBHE CPEIHETO 00IIero o0pa3oBaHus BKIOYAIOT:



3HaUYMMbIE i1 (POPMUPOBAHUS  MHUPOBO33PEHUS  OOYUYAIOMIUXCS  MEXKIUCIUIUITMHAPHBIE  (MEXMIPEIMETHBIC)
OOIIIEHAYYHBbIE TIOHSTHS, OTpaXAlOUIUEe IIEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHEUU(HUKYy METOOB TMO3HAHUA,
UCIIOJIB3YEeMBIX B €CTECTBCHHBIX HayKax (MaTepus, BEIICCTBO, DHEPrus, SABJCHHUE, IMPOIECC, CHUCTEMa, HAY4YHBIH (HaKT,
TIPUHITAT, TUITOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS, UCCIICIOBaHNE, HAOIIOACHNE, U3MEPEHHE, SKCTICPUMEHT U JIPYTHE);

YHUBEpCAIbHBIC Y4YeOHBIC JCHCTBUS (IMO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJSTUBHBIC), O00ECIICUNBAIOIIIEC
dbopmupoBanre QyHKIIMOHATBEHON TPAMOTHOCTH U COIIMAIBHONM KOMITETEHIIMHA 00YYaIOInuXCs;

CIIOCOOHOCTh O0YYarONIUXCsl HCIIOJIb30BaTh OCBOCHHBIC MEKIUCIUILIMHAPHBIC, MHPOBO33PCHUYCCKHE 3HAHHS U
YHUBEpCaAIbHBIC yUeOHbIC ICUCTBHUS B TO3HABATEILHON M COIMATILHOM MPAKTHKE.

MeranpenMeTHpie  pe3yJabTaThl  OTPAXKAIOT  OBJAJICHUE  YHHUBEPCATBHBIMH  YYEOHBIMH  TIO3HABATEIHHBIMH,
KOMMYHUKATUBHBIMH U PETYJISITUBHBIMU JCHCTBUSMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBbIE YUeOHbIE el CTBUS

1) 6a3oBbIe JIOrHYECKHE TeHCTBHUS:

CaMOCTOSITEILHO (DOPMYJIMPOBATH M aKTyaJIU3HPOBAThH IIPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OMpEeNeNATh IIeN JEITCIbHOCTH, 3ajJaBas MapaMeTpbl W KPUTEPUU HX JOCTHIKCHHS, COOTHOCHTH pEe3yJbTaThl
JIESITSIIBHOCTH C TTIOCTaBIICHHBIMU IICISIMHU;

UCIIOJIB30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JJOTUYECKOTO MBIIIJICHUS: BBIJEIATh XapaKTEPHbIE MPU3HAKK MTOHATUHN U
yCTaHaBJIMBATh UX B3aHMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIONTNE ITOHATHS I OOBSICHCHHS OTICIIBHBIX (DAKTOB U SBJICHUI;

BBIOMpATh OCHOBAHMS M KPUTEPHUH JUIS KilacCU(UKAITUY BEIIECTB U XMMUYECKUX PEaKIUi;

yCTaHaBJIMBATh MPUYUHHO-CJIEACTBEHHBIC CBSI3U MEXKIAY U3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE PpaCCYX JeHUS (MHAYKTUBHbBIC, NEIYKTHUBHBIC, MO AHAJIOTUHU), BBIABJISATH 3aKOHOMEPHOCTU U
IIPOTHUBOPEYHS B PAaCCMAaTPUBAEMBIX SIBJICHUIX, (DOPMYIUPOBATH BEIBOJIBI M 3aKIFOUCHUS,

MIPUMEHSTh B MPOIIECCE MO3HAHMS HCIIOJIb3YEeMbIe B XMMUM CHUMBOJUYECKHE (3HAKOBBIE) MOJCIH, MPeoOpa3OBbIBATh
MOJIEIbHBIE TPEJCTABICHUS — XUMHWYECKUM 3HAK (CUMBOJ) 3JEMEHTa, XUMHUYeckas (popmysa, yYpaBHEHHE XUMHUYECKOU
peakiuu — TMpU PEIICHHH Y4eOHBIX IMO3HABATENbHBIX M NPAKTUYECKUX 3a/lad, MNPUMEHSATHh Ha3BaHHbBIE MOJICTIbHbIC
MPEJICTaBICHUS JJIs BBISBICHUS XapaKTEPHBIX MPU3HAKOB M3YYaeMbIX BEIIECTB U XUMHUYECKUX PEaKIIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUA:

BJIaJIETh OCHOBAMH METOJI0B HAyYHOI'0 MO3HAHUSI BEIIECTB U XUMHUECKUX PEaKIIHil;



dbopMyIMpOBaTh LIETU W 33/1a4d UCCIICIOBAHUS, UCIIOJIH30BATh TTOCTABJIICHHBIE M CAMOCTOSTEBPHO CHOPMYITUPOBAHHBIC
BOIIPOCHI B KA4eCTBE HMHCTPYMEHTA TO3HAHUS U OCHOBBI il ()OPMHUPOBAHHUS THUIOTE3bl MO MPOBEPKE NPABMWIHHOCTU
BBICKa3bIBACMBIX CYKJICHUN;

BJIAJCTh  HaBBIKAMH  CAMOCTOSITEIBHOTO  IUIAHUPOBAHWSI W TPOBEICHUS  YUYCHWYECKHX  OKCIEPUMEHTOB,
COBEpIIIEHCTBOBATh YMEHHS HaAOMIOAaTh 3a XOJOM TIPOIecca, CaMOCTOSITENIPHO TPOTHO3UPOBATH €ro  pe3ysbTar,
dbopmynupoBath 0000IIEHUST W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHUSA, COCTaBIAThH
000CHOBaHHBIN OTUET O MPOJICTIAHHON padoTe;

npuoOpeTaTh OMBIT YYEHHUYECKOW HCCIEAOBATENbCKOM W TPOCKTHOW AESITETbHOCTH, MPOSIBISTH CIHOCOOHOCTH H
TOTOBHOCTh K CaMOCTOSITEJIbHOMY TOWICKY METOJIOB PEIICHHS] MPAKTHYECKUX 3aJad, MPUMEHEHUIO Pa3IMYHBIX METO/OB
MO3HAHUS.

3) pabora ¢ uHpopManmei:

OPHUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHMKAX wWHpopManuu (HAYYHO-TIOMYJISIpHAS JIMTEpaTypa XUMHUYECKOTO
collep>KaHMsl, CHpaBOYHBIE MOcoOus, pecypchl MHTepHeTa), aHanmM3upoBaTh WHGOPMAIMIO PA3IMYHBIX BHIOB U (HOpM
MPE/ICTABIICHUS, KPUTUUYECKH OIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUHNBOCTB;

dbopMyIHMpOBaTh 3aNPOCHl U MPUMEHSATH Pa3iIMYHbIe METOJBI MPHU MOWCKE W 0TOOpe MHQOpMAIK, HEOOXOAUMOHN IS
BBITIOJTHEHHSI YYEOHBIX 33724 OMPEAeIEHHOTO TUTIA;

npUOOpEeTaTh OMBIT HCIOJIB30BAaHUS HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHMA W PAa3IMYHBIX TOWCKOBBIX
CHCTEM;

CaMOCTOSTEIILHO BBIOMPATh ONTUMAJILHYIO (GopMy TMpeaAcTaBicHHs WHGOpMaruu (CXeMmbl, TpapuKH, JTHArpPaMMBbI,
TaOJIMILIbI, PUCYHKH U JIPYTHUE);

WCIIOJI30BaTh HAYYHBIM S3BIK B KA4eCTBE CpEACTBA mpu pPaboTe ¢ XUMHUYECKOW WHQOpManuen: MTPUMEHSTh
MeXIpeIMeTHbIE ((PU3NUecKre 1 MaTeMaTHUeCKUE) 3HAKU U CUMBOJIBI, (POpMYIibl, a00OpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAI'TIAAHOCTH.

KoMMmyHuKaTHBHBIE YHMBepPCcaIbHbIEe YUeOHbIe 1eliCTBHUS:

3a/1aBaTh BOMPOCHKI O CYIIECTBY 0OCYK/1a€MOM TEMBbI B XO/JI¢ IMajIora U/Win TUCKYyCCUH, BHICKA3bIBATh UCH,
dbopMyIHpOBaTH CBOU MPEIJIOKEHUSI OTHOCUTEIIBHO BBIMOJHEHUSI MPEIJIOKEHHOMN 3a/1auu;



BBICTYNIATh C MPE3EHTALMEN pe3yJbTaTOB IO3HABATEIBHON JAESITEIBHOCTH, NOJYYEHHBIX CaMOCTOSATEIbHO WU
COBMECTHO CO CBEPCTHUKAMHU IPU BBINOJIHEHUH XUMHUYECKOIO 3KCIEPUMEHTa, MPAKTUYECKOM paboThl MO HCCIEAO0BAaHUIO
CBOICTB M3y4YaeMbIX BEIIECTB, pean3alii yueOHOro mpoekTa, U (OpMyIUPOBATh BBIBOJBI MO PE3yJibTaTaM MPOBEIEHHBIX
VCCJIEIOBAHUM ITyTEM COTJIacCOBaHUS MO3ULUI B X0/1€ 00CY X ACHUS 1 OOMEHAa MHEHUSMH.

PeryasiTuBHbIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUA:

CaMOCTOSITENTFHO TIAHUPOBATH U OCYIIECTBISITH CBOIO TO3HABATEIBHYIO JCSITEIBLHOCTD, OTMPEess €€ 1edn U 3a/1a4H,
KOHTPOJIUPOBATh M IO MEpe HEOOXOAMMOCTH KOPPEKTHUPOBATH MpEIaraeMblii aJrOPUTM ACHCTBUN TIPHU BBITIOJIHCHUH
y4eOHBIX M HCCIICIOBATENBCKUX 3314, BRIOMpaTh HanOoJee 3 (PEeKTUBHBIN CIIOCOO WX PEIICHUS ¢ YIETOM MOTYUYEHUS HOBBIX
3HAHHUM O BEHIECTBAX U XUMHUYECKUX PEAKIIUSIX;

OCYHICCTBIIAATE CAMOKOHTPOJIb ACATCIIBHOCTH Ha OCHOBC CaMOaHalIn3a U CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS MPOTPaMMBbl 0 XMMHUHU Ha YriayOJE€HHOM YpPOBHE Ha YpPOBHE CPEIHEro OOIIEro
00pa30BaHMs BKIIOYAIOT crienuduyeckue s yueOHOro npeaMera « XuMus» HayyHble 3HaHUS, YMEHUS U CIIOCOObI AeMCTBUIA
M0 OCBOCHMIO, MHTEPHIPETALUU U TPEeoOpa30BaHUIO 3HAHWUN, BHJIBI JCATEIBHOCTA IO TMOJIYYEHHUIO HOBOTO 3HAHUA U
NPUMEHEHUIO 3HAHUN B Pa3jIMYHbIX YUYEOHBIX CUTYalMsX, & TaKK€ B PEANbHBIX >KHU3HEHHBIX CUTYallUsX, CBSI3AHHBIX C
XUMHEN. B mporpaMmMe no XMMHuM NpeIMETHBIE PE3YJIbTAThI PEACTABIICHBI 110 TOJIaM U3Yy4YEHUS.

10 KJIACC

[TpenmeTHBIC PE3yIbTaThl OCBOCHHS Kypca « OpraHndeckast XUMHsD OTPaXKaroT:

c(hOpMHPOBAHHOCTH TIPEACTABIICHUIA: O MECTE W 3HAYCHWHM OPTaHWUYECKOW XUMHUHU B CHCTEME €CTCCTBCHHBIX HAyK U €€
poiii B 00OECIIEUCHWH YCTOWYMBOTO PA3BHUTHs YEJIOBEUECTBA B PEIICHUH MPOOJEM DKOJOTUYECKOH, SHEPTETUUECKOU H
MUIIEBOM OE30MaCHOCTH, B PAa3BUTHUH MEIUIIMHBI, CO3JaHUM HOBBIX MATEpPHUAJIOB, HOBBIX HCTOYHHUKOB JHEPIHH, B
00eCITeYeHUN PAIMOHAILHOTO MPUPOIOIIOIL30BaHUs, B (JOPMHUPOBAHUU MHUPOBO33PEHUS W OOIIEH KyJIbTYphl YEJIOBEKa, a
TaK)Ke IKOJIOTHICCKA 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO M TIPUPOTHOM Cpele;

BIIAJICHUE CHCTEMOW XUMHUYECKUX 3HAHWN, KOTOpas BKJIFOYACT: OCHOBOMOJIATAIONINE TIOHITHS — XUMUYECKUN DJIEMEHT,
aToM, SJIPO U DJICKTPOHHAs 000JIOYKa aroMma, S-, p-, d-aToOMHBIE OpOUTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHHUSI aToMa,



ruOpuan3anus aTOMHBIX OpOWTaned, WOH, MOJIEKYJa, BaJIGHTHOCTh, JJIEKTPOOTPHUIIATEILHOCTh, CTEMEHb OKHUCIICHHS,
XUMHUYECKasi CBS3b, MOJIb, MOJIIpPHAs Macca, MOJISIPHBINA 00BEM, YIJIEpOAHBINA CKeNeT, (PYyHKIMOHAIbHAS TPYMa, paauKal,
CTPYKTYypHbIe (opMyibl (pa3BEPHYThIE, COKpPAIIEHHBIE, CKEJETHBbIE), H30MEpPHUsl CTPYKTYpHass M NPOCTPaHCTBEHHAas
(reomeTpuueckas, ONTUYECKAs), U30MEPbI, TOMOJOTUYECKUN PsiJl, TOMOJIOTH, YIIEBOAOPO/IbI, KUCIOPOI- U a30TCOJIEpKaIlNe
OpPraHWYECKUE COEAUHEHNS, MOHOMED, TOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS; TEOPUH, 3aKOHBI
(nepuoamnueckuit 3akoH . . Menneneena, Teopusi crpoeHust opranndeckux BemectB A. M. bytnepoBa, 3akoH coxpaHeHUs
Macchl BEUIECTB, 3aKOH COXPAHEHWS U TNPEBpallleHUs DSHEPrud NpH XUMHUYECKHX pEaKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MUPOBO33PEHUYECKNE 3HAHUS, JIE)KAIIME B OCHOBE IMOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH
XMMHUYECKUX SIBJICHHM; NPEACTABICHUA O MEXAHU3MAaX XUMHYECKUX PEaKUHUM, TEPMOJAMHAMHYECKUX W KUHETHYECKHX
3aKOHOMEPHOCTSIX HMX MPOTEKaHWs, O B3aMMHOM BJIMSHUU aTOMOB M TPYyHI aTOMOB B MOJIEKyJaxX (MHIYKTUBHBIA U
Me3oMepHbIt 3 dexTrl, opueHtanThl I u Il poma); daxTomornueckue cBeAeHUST O CBOWMCTBAaX, COCTaBe, MOJYYEHUU H
0€30MacHOM UCIOJIb30BAaHUU BAXKHEHMILIMX OPraHUYECKHUX BEIIECTB B ObITY M MPAKTHYECKOW AESTEIBHOCTU YEJIOBEKA, OOIIMX
HAyYHBIX MPUHITAIIAX XUMHYECKOTO MPOU3BO/ICTBA (HA IpUMEpPE MPOU3BOACTBA METAHOJIA, IEPepadOTKU HEDTH);
chOpPMHPOBAHHOCTh YMEHHI: BBISBIATh XapaKTepHbIE MPHU3HAKH TOHATUM, YCTaHABIMBAaTh MX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE TOHATHUS IIPUA ONMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTMHEHUM;
c(OpMHPOBAHHOCTh YMEHMIA:

UCIIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY JUISi COCTAaBJICHUSI MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX BEIIECTB;

COCTaBJISITh YPaBHEHUS XUMHUYECKUX PEAKIUMd W PACKPhIBATh HMX CYIIHOCTb: OKHUCIMTEIHLHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPEeICTBOM COCTABJICHUS AJIEKTPOHHOTO OajlaHCa 3TUX PEaKIMi, peakrii HOHHOTO OOMEHA IMyTEM COCTABIICHHMS
UX TIOJIHBIX Y COKPAIIEHHBIX HOHHBIX YPAaBHEHUI;

M3rOTaBJIMBaTh MOJIENIM MOJIEKYJ OPraHUYECKUX BEIIECTB JJIs WJLTIOCTPAIMU X XMMUYECKOTO0 U MPOCTPAHCTBEHHOTO
CTPOCHHUS;

c(OpPMHPOBAHHOCTh YMEHUI: YCTAHABIMBATh NPHUHAJIEKHOCTh U3YUEHHBIX OPraHUYECKUX BEIIECTB IO MX COCTaBy U
CTPOEHHUIO K ONpeneN€HHOMY KIIAcCy/TpylIie COCIWHEHUW, JaBaTh MM HA3BaHUS 10 CHCTEMATHYECKOW HOMEHKIIATYpe
(IUPAC) u npuBOIUTH TPUBUATILHBIC HA3BAHUS JJISl OTJEIBHBIX TIPEICTABUTENICH OPraHUYECKUX BEIIECTB (ITUIICH, alleTHIICH,
TOJIyOJI, TJIMIEPUH, 3TUJIEHTJIMKOIb, (DeHosn, GopMalibleruja, aleTalbJIeruja, aleToH, MypaBbHUHAs KHUCIOTa, YKCYCHas
KHCJIOTa, CTEAPUHOBAsA, OJIEMHOBAs, MAJIbMUTHUHOBASI KUCJIOTHI, TJIMUMH, aJlaHUH, MalbTO3a, (PPyKTO3a, aHUJIWH, AUBUHUI,
M30IPEH, XJIOPOIPEH, CTUPOJI U IPYTHUE);



chOpPMHUPOBAHHOCTh YMEHHUS OMPEACNATh BUJ XHUMHYECKOW CBS3M B OPTaHUYECKHX COCAMHEHUSX (KOBaJCHTHas W
HWOHHas CBS3b, G- U T-CBSI3b, BOJOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSThH MOJIOKEHUSI TECOPUM CTPOEHUsI opraHudeckux BemiectB A. M. Bytieposa ns
O0OBSCHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh COCTAaB, CTPOCHHE, (HU3MUYECKUE M XMUMHYECKHUE CBOMCTBA THUITMYHBIX
MPEICTABUTEIICH PA3JIMYHBIX KJIACCOB OPraHUYECKHX BEIIECTB: AJIKAHOB, IIMKJIOAJKAHOB, AJIKCHOB, AJIKAJMEHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJAOPOOB, CIHUPTOB, AIbJCTHUJIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX M CJIOXKHBIX 3(PUPOB,
KUPOB, HUTPOCOCIUHEHUN U aMHUHOB, aMUHOKHCJIOT, OEIKOB, YIJIEBOJOB (MOHO-, M- U MOJUCAXapUIOB), WILIIOCTPUPOBATH
T€HETHYECKYIO CBSI3b MEXKIY HUMHU YPABHEHUSIMUA COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN C UCITOJIB30BAHUEM CTPYKTYPHBIX
(opmyu;

c(hOpMUPOBAHHOCTb YMEHHS TOATBEPXKJaTh Ha KOHKPETHBIX NIpUMEpax XapakTep 3aBUCUMOCTH PEaKIMOHHOMN
CIIOCOOHOCTH OPTaHUYECKUX COCAMHEHUN OT KPATHOCTH M THUIA KOBAJIGHTHOW CBSI3U (G- U T-CBSA3M), B3AUMHOTO BIIUSHUS
aTOMOB U TPYIIII ATOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKHU YIJIEBOJOPOJIHOTO CHIPhS (HE(Th, MPUPOJHBIA Ta3, YIroJib),
CrocoOBbI ero nepepadoTKU U MPAKTUYECKOE MPUMEHEHNE MPOAYKTOB MEepepadboTKu;

c(hOpMUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHUM O €CTECTBEHHO-HAyYHBIX METOJaX IO3HAHUS — HaOJIOJACHUH,
MU3MEPEHUU, MOJEIUPOBAHUH, IKCIIEPUMEHTE (PEAIbHOM U MBICJICHHOM) U YMEHUSI IPUMEHSITh 3TU 3HAHUS;

c(hOpMUPOBAHHOCTb YMEHHUS IPUMEHSATh OCHOBHBIC OTIEPAIlMU MBICIUTEIBHONW JCATEILHOCTH — aHAJIW3 M CHUHTE3,
CpaBHEHHE, 0000IIeHNE, CUCTEMATU3AIINIO, BBISIBICHUE MPUUYUHHO-CIICICTBEHHBIX CBSI3€HM — JIJII U3YUYEHUSI CBOMCTB BEIECTB
Y XMMUYECKUX PEaKIUN;

c(hOpMHUPOBAHHOCTh YMEHUI: BBISBISATH B3aUMOCBSI3h XMMUYECKUX 3HAHUN C TMOHATHSAMHU U MPEACTABICHUSIMHU JAPYTHUX
€CTECTBEHHO-HAYUYHBIX TIPEJAMETOB JUIsi 00jieeé OCO3HAHHOTO TOHUMAaHUS CYIIHOCTH MATEPHAIBHOTO €IWHCTBA MHDA,
WCIIOJIb30BaTh CUCTEMHbBIC 3HAHUS O OPraHUYECKOW XUMHUHU ISl OOBSICHEHHS M MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX
€CTECTBCHHO-HAYYHYIO PUPOJIY;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOBOJUTH PACUETHI IO XUMUYECKUM (HOpMYyJIaM B YPaBHEHUSM XUMHUYECKUX PEAKIIHA C
HCIIOJIb30BaHuEM (M3UYECKUX BEIUYMH (Macca, oOBEM Ta30B, KOJMUYECTBO BEIECTBA), XAPaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI M0 HAXOXKIECHUIO XMMHUYECKON (POpMYJIbI BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM
XUMHUUYECKHUX DJIEMEHTOB, IPOJIYKTaM CrOpPaHUsl, INIOTHOCTU Ira3000pa3HbIX BEIIECTB;



c(hOpMHUPOBAHHOCTh YMEHUM: MPOTHO3UPOBATH, AHAIM3UPOBATH M OIICHUBATH C TIO3UIIUN IKOJIOTUYECKON 0€30MMacHOCTH
MOCJIE/ICTBUS OBITOBOM M MIPOU3BOJICTBEHHOW JEATEIHLHOCTH YEJIOBEKA, CBA3AHHOU C MEpepadOTKOM BEIIECTB, UCIOIb30BAThH
MOJTYYEHHbIC 3HAHUS JIJIs1 IPUHATHS TPAMOTHBIX PEIICHUI TPOOJIEM B CUTYAIIUSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTb YMEHHM: CAaMOCTOSITEILHO TUIAHUPOBATH U MPOBOJUTH XUMUUYECKUN IKCIEPUMEHT (MOJy4YeHUE U
W3YUYECHHE CBOMCTB OpPraHUYECKUX BEIIECTB, KAUYECTBEHHBIE pEaKIUU YIJIEBOAOPOAOB pPAa3JIMYHBIX KIACCOB U
KHCJIOPOJCOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE SKCIEPUMEHTAIBHBIX 3a7ad MO0 PaclO3HABAHUIO OPraHHMYECKUX
BEILIECTB) C COOJIIOJICHWEM TMpaBWJI O€30MacHOro oO0pallieHuss C BEHIeCTBAMU M JITA0OpAaTOPHBIM  O0OPYJIOBAHHUEM,
dbopMyIUpOBaTH 11€JIb UCCIEIOBAaHUS, MPEJCTABISTh B Pa3IMYHON (PopMe pe3yibTaThl SKCIEPUMEHTA, aHAIU3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHIA:

coOJII0/IaTh MpaBUiIa DKOJIOTMYECKU I1€JIeCO00pa3HOro MOBEACHUS B OBITY M TPYJAOBOM JEATEIBHOCTH B IEJSAX
COXPAHEHHMS CBOETO 370POBbs, OKPYKAOIIEN TPUPOTHON CPENBI U TOCTHKEHUS €€ yCTOUUUBOTO Pa3BUTHS;

OCO3HABAaTh OMACHOCTh TOKCHYECKOTO JCHCTBUS HA >KUBBIE OPraHU3Mbl OINPEIEIEHHBIX OpPraHUYECKUX BEIECTB,
rnoHuMasi cmeica nokasaresns [JIK;

aHAJM3UPOBATH 11EJIECO00PA3ZHOCTh MPUMEHEHUSI OPTaHUUYECKUX BEIIECTB B IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PECHUS
COOTHOIIIEHUS PUCK-TI0JIb3;

c(hOpMHPOBAHHOCTh YMEHH: OCYIIECTBISATH IEJICHANIPABICHHBIA TOUCK XUMHYECKOW WHOOPMAIMU B Pa3IAYHBIX
MCTOYHUKAX (Hay4yHas U y4yeOHO-Hay4Hasl JIUTepaTypa, CpeicTBa MaccoBor nHpopmanuu, MHTepHET U Ipyrue), KpUTUIECKU
aHAJIM3UPOBATh XUMUUECKYIO0 HH(GOPMAIIUIO, TTepepadaThiBaTh €€ U UCIO0JIb30BaTh B COOTBETCTBUU C IMOCTABJICHHOW y4eOHOM
3a7a4en.

11 KIIACC

[IpeamMeTHbIe pe3yabTaThl OCBOEHUS Kypca «O0I1as U HeOpraHu4eckasi XUMUs» OTPaKaroT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUN: O MAaTEPUAIBHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJICHUMN
MPUPOBI, O MECTE M 3HAYCHUHM XUMHUU B CUCTEME €CTECTBCHHBIX HAYK M €€ pOJIM B 00E€CTICUCHUH yCTOWYUBOTO PA3BUTHS, B
peleHun mpo0IeM KOJIOTHICCKON, SHEPreTHYECKOM M THILEBOM 0€30IaCHOCTH, B Pa3BUTUU MEIMIIMHBI, CO3JJaHUH HOBBIX
MaTepuajioB, HOBBIX MCTOYHHUKOB SHEPTrUU, B OOCCIEUEHUU PAIMOHAIBHOTO MPUPOIOINOIL30BaHUA, B (POpPMHUPOBAHUU
MUPOBO33pPEHUS U OOIEH KyJIbTYphl YEIOBEKA, a TAKXKE DKOJOTHYECKHM 0OOCHOBAHHOTO OTHOIICHUSI K CBOEMY 3JI0POBBIO U
MIPUPOJTHOM CpeJie;



BJIAJICHUE CUCTEMOM XMMHUYECKMX 3HAHWW, KOTOpas BKJIKOYAET: OCHOBOIIOJIATAOIINE MTOHATHS — XUMHYECKUN JJIEMEHT,
aToM, SIIpO aToma, M30TOMbI, AJIEKTPOHHAs 000JI0YKa aTroMma, S-, pP-, d-aTOMHBIE OpOWTaNIM, OCHOBHOE W BO30OYXIEHHOE
COCTOSIHUS aToma, TMOpuau3alys aTOMHBIX OpOHUTaliel, HOH, MOJIEKyJa, BaJ€HTHOCTb, AJIEKTPOOTPULIATETLHOCTh, CTEIEHb
OKHUCJICHMS, XMMHYECKas CBA3b (KOBAJICHTHAs, WOHHAs, METaJUIMYECcKasl, BOJOPOJHAs), KPUCTANIMYECKasl PpEeIIETKaA,
XUMHUYECKasl PEAKLHUsl, PACTBOP, DJIEKTPOJIUTHI, HEITIEKTPOIMUTHI, SJIEKTPOJUTHYECKAs TUCCOLMALUSA, CTENIEHb IUCCOLHALINH,
BOJIOPOJIHBIN MOKa3aTelb, OKUCIUTEb, BOCCTAHOBUTEINb, TEIUIOBOM 3(P(HEKT XUMUYECKON peakiMK, CKOPOCTh XMMHYECKOM
peaKlMK, XUMHUYECKOE PaBHOBECUE; TEOPUU U 3aKOHBI (TEOPHS DJIEKTPOJIUTUYECKON IHUCCOLMAIUH, EPUOANUYECKUI 3aKOH
JI.W. MenneneeBa, 3aKOH COXPaHEHHUS MAacCChl BEIECTB, 3aKOH COXPAHEHUS W IPEBPALICHUS SHEPIUU IPU XUMHUYECKHUX
peaklusX, 3aKOH IMOCTOSHCTBA COCTaBa BEILIECTB, 3aKOH JECHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJWYECKHU S3BIK
XUMHUH, MUPOBO33PEHUECKHUE 3HAHUS, JIEKAIME B OCHOBE IIOHUMAaHHUs MPUYMHHOCTH U CUCTEMHOCTH XHMHUYECKHX SIBJICHUN;
COBPEMEHHBIE IPEJCTABICHHUS O CTPOEHUU BEIIECTBA HA aTOMHOM, MOHHO-MOJIEKYJIIPHOM W HaJIMOJEKYJSPHOM YpPOBHSX;
IPEACTABICHAS. O MEXaHU3MaxX XUMHUYECKMX PEAKUHUHW, TEPMOJMHAMUYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSAX HX
IPOTEKaHUs, 0 XUMUYECKOM PaBHOBECHH, PACTBOpPAaX M JAUCIEPCHBIX CHUCTEMax; (DaKTOJOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, IOJIy4YEHHH M O€30MaCHOM HCIOJIb30BAaHUU BAKHEWIIMX HEOPraHMYECKHX BEIIECTB B OBITY W INPAKTUYECKOU
JESATEIHbHOCTH YEJI0BEKa, OOIIMX HayYHBIX MPUHIIMIIAX XUMUYECKOTO IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHMI: BBISBIATh XapaKTEpHbIE NPU3HAKK TOHATHUMA, YCTaHAaBIMBAaTh WX B3aMMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE OHATHUSA IIPYA ONMCAHUM HEOPTaHUUYECKUX BELIECTB U MX NPEBPALLECHUM;

C()OPMUPOBAHHOCTb YMEHHUS HCIIOJIb30BaTh XMMUUYECKYI0 CUMBOJIMKY JIJIsl COCTABJIEHUSI (POPMYJI BELIECTB U YPAaBHEHUN
XUMHUYECKUX peakiuil, cucremarnueckyto HomeHknatypy (IUPAC) u tpuBnanbHble Ha3BaHUS OTJEIbHBIX BELIECTB;

c(OpPMHPOBAHHOCTh YMEHHUSI ONPENIEIATh BaJICHTHOCTh U CTEIIEHb OKUCIEHUS XMMUUYECKUX AJIEMEHTOB B COEIMHEHMSIX,
BUJI XMMUYECKOU CBS3M (KOBAJICHTHAsl, HOHHAS, METAJUINYECKAs], BOJOPOAHAS ), THIl KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BEILIECTBA;

c(OPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT BHJIa XUMUYECKOH CBSI3M W THUIIA
KPUCTANINYECKON PEIIETKH, OOMEHHBII 1 IOHOPHO-aKUENTOPHBIA MEXaHN3Mbl 00pa30BaHUs KOBAJIEHTHOM CBA3H;

c(OPMUPOBAHHOCTh YMEHUI: KJIACCU(PHUIIMPOBATH: HEOPTAaHUYECKUE BEUIECTBA 110 UX COCTaBY, XUMHUYECKHE PEaKIIUH IO
pa3IMyYHBIM MPU3HAKaM (YUCILy M COCTaBy pEarupyroliMX BEIIECTB, TEIJIOBOMY 3((EKTy peakuuu, U3MEHEHHUIO CTEleHen
OKHUCJICHHUS] D3JIEMEHTOB, OOpaTHMOCTH, YYacTHIO KaTalu3aTopa W JIPYTHe); CAMOCTOSITEIbHO BBIOMpPATh OCHOBAHHS U
KPUTEPHUH JJIs1 KJIACCU(DHUKAMU U3YYaeMbIX BELIECTB U XMMHUYECKUX PEAKIIMIA;

c(OpMUPOBAHHOCTh YMEHHS PACKPBIBaTh CMBICH nepuoandeckoro 3akona J[. M. MenzeneeBa u 1eMOHCTPUPOBATH €T0
CUCTEMAaTU3UPYIOILYIO, OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO (DYHKIUH;



c(hOpMHUPOBAHHOCTh YMEHHUM: XapaKTePU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB XHMHYECKHX JJIEMEHTOB
nepBoro—4eTBéproro mnepuonoB llepumoamueckor cucremsl .M. MeHuaeneeBa, HUCHONb3ys MNOHATHA «IHEPIrETUUYECKHE
YPOBHU», «IHEPTETHUYECKUE TMOAYPOBHMU», «S-, p-, d-aTOMHBIE OpOMTaNIN», «OCHOBHOE M BO30YXKIEHHOE SHEPreTUYECKHUE
COCTOSIHUSI aTOMa»; OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB XUMHYECKHUX JJIEMEHTOB M HMX COCIUHEHHUI IO
nepuosiam u rpynnam [lepuognueckont cucremsl 1. . MenaeneeBa, BaleHTHbIE BO3MOXKHOCTH aTOMOB JIEMEHTOB HA OCHOBE
CTPOEHUS UX DIIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHUH: XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIICCTB Pa3IMUHBIX
KJIACCOB, NOATBEPXKJATh CYIIECTBOBAHME TE€HETHYECKOW CBSI3M MEXIY HEOPraHMYECKUMHU BEIIECTBAMU C MOMOIIBIO
YPABHEHUM COOTBETCTBYIOIINX XUMUYECKAX PEAKIINM;

chOpPMHPOBAHHOCTh YMEHHUS PACKPHIBATH CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH IMOCPEICTBOM
COCTaBJICHUS OJJICKTPOHHOTO OajlaHCa ATUX peaKIuid; peakiuii MOHHOrO OOMeHa MyTEM COCTaBJICHUS HMX TIOJHBIX H
COKpAIIEHHBIX MOHHBIX YpPaBHEHWM; peakUuid TUAPOIM3a; peakuuid  KOMIUIEKCOOOpa3oBaHusl (Ha  IpHUMeEpe
TUAPOKCOKOMIIJIEKCOB IIMHKA U aJIFOMUHMUS);

chOpPMHUPOBAHHOCT, YMEHHUS OOBSCHATH 3aKOHOMEPHOCTHM TMPOTEKAHUS XUMHUYECKUX peaKkIuil ¢ Y4€ToM HX
HSHEPreTUYECKUX XAPAKTEPUCTUK, XapaKTep H3MEHEHUS CKOPOCTH XHUMHUYECKON pEakluh B 3aBUCUMOCTH OT Pa3JIMYHBIX
(akTOpOB, a TaKXKEe XapaKTep CMEIICHUS XMMUUYECKOTO PABHOBECHS MOJ BIMUSHUEM BHEIIHUX BO3jeHcTBHM (mpuniun Jle
[TaTenbe);

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMUUYECKHUE PEAKIUH, JIEKAIIME B OCHOBE MPOMBIIIJICHHOTO MOJIYYSHUS
CEpPHOM KHCIIOThI, aMMHaKa, OOIIHME HAyYHbIC MPUHIUIBI XUMHUYECKHX TMPOU3BOACTB; IEJIECOO00PA3HOCTh MPUMEHEHUS
HEOPTraHUYECKUX BEILIECTB B MPOMBIILICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIEHHUS PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh BJIAJICHUS CUCTEMOW 3HAHHWM O METOAAaX HAYYHOTO MO3HAHWS SBJICHHUA TPHUPOABI — HAOIIOICHUE,
U3MEPEHUE, MOAECIUPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIM M MBICIICHHBIN), UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHUS
MPUMEHSTh ATH 3HAHUS MPU IKCIEPUMEHTAIBLHOM HCCJICAOBAHUU BEIIECTB M JIi OOBSICHEHUS XHUMHUYECKHUX SIBJICHHMH,
MMEIOIINX MECTO B MPUPO/JIC, MPAKTUYECKON IEITETbHOCTH YEJIOBEKA U B MOBCEIHEBHOW JKU3HU;

c(hOpPMHUPOBAHHOCTh YMEHHUS BBISBIISATh B3aWUMOCBS3b XMUMUYECKUX 3HAHWUW C TIOHSITHSIMHU U TPEICTABICHUSIMU JPYTHUX
€CTECTBEHHO-HAYYHBIX MIPEAMETOB JJIsl 60J€€ 0CO3HAHHOTO MOHUMAHUS MaTePUATHLHOTO €IMHCTBA MHUPA;

c(hOpMUPOBAHHOCTb YMEHUS MPOBOJUTH PACUETHI: ¢ UCIIOJIb30BAHUEM TTOHATUM «MaccoBas JI0JIsl BEIIECTBA B PACTBOPEY
U «MOJISIpPHAsl KOHIICHTPAIUs»; MAcChl BEIIECTBA I 00BEMA raza 1o U3BECTHOMY KOJUYECTBY BEIIECTBA, MACCE WIH O0BEMY
OJTHOTO W3 YYaCTBYIOIIUX B PEAKIIUU BEIECTB; TEIIOBOTO A (DeKTa peaKkIuu; 3HAYCHUS BOJIOPOTHOTO TTOKA3aTEIsl PaCTBOPOB
KHUCIIOT U IIEJI0YEeH ¢ M3BECTHOM CTENEHbIO JUCCOIMAIIMKI; MacChl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOYKTA PEAKIINH, €CIIN



OJTHO M3 UCXOIHBIX BEIIECTB JIaHO B BUJIE PACTBOPA C OIpeNeIEHHON MAacCOBOW JI0JIeH pacTBOPEHHOIO BEIIECTBA MM JIaHO B
U30bITKE (MMEET MPUMECH ); JIOJIM BBIX0J1a MPOJIyKTa PeaKkluu; 00bEMHBIX OTHOIICHUH ra30B;

c(OPMUPOBAHHOCTh YMEHUN: CAMOCTOSATEIHHO TUIAHUPOBATH M TPOBOJUTH XUMHUYECKHHA IKCIEPUMEHT (IIpOBEICHUE
peakiuii MOHHOTO OOMEHa, TOATBEPXKIACHHE KAaueCTBEHHOTO COCTaBa HEOPTaHMYECKHUX BEIIECTB, OMPEICICHUE CPEJbl
pacTBOPOB BELIECTB C MOMOIIbI0 HMHIUKATOPOB, HM3YUYCHHE BIUSHUS Pa3IUYHBIX (PAaKTOPOB HAa CKOPOCTh XUMHUYECKOU
peakuuy, pelieHHe SKCIEPUMEHTAIbHBIX 3afady Mo TteMaM «Mertamib»y u «Hemeramib»y) ¢ coOnofeHueM NpaBUIl
Oe3omacHOro oOpalieHusi C BEIIeCTBAMH U JIaDOpaTOpHBIM 000OpyJIOoBaHUEM, (POPMYIMPOBATH II€JIb HCCIEA0BAHMS,
NPEJCTABISTh B PA3IMYHON OpME pe3ynbTaThl SKCIIEPUMEHTA, aHATU3UPOBATH M OIIEHUBATh UX JOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHHH: COONIOJaTh MpaBHJIa I[IOJIb30BAHUA XHMMHUYECKOM MOCynoil U 1a00paTOpHBIM
000py10BaHUEM, OOpALIEHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMU IO BBIIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX
OTIBITOB, DKOJIOTMYECKH IIEIeCOO0Pa3HOrO TMOBEACHHUS B OBITY M TPYIOBOM MEATEIHHOCTH B IIENSAX COXPAHEHHS CBOETO
3JIOPOBBSI, OKPYKAIOIIEH MPUPOTHON CPEIbI M TOCTHKEHHUS €€ yCTOMYMBOIO Pa3BUTHS, OCO3HABATH OMACHOCTH TOKCUYECKOTO
JICUCTBHUSI HA KUBBIE OPTaHU3MbI ONPEAECIEHHBIX HEOPraHUUECKUX BEIECTB, TOHMMas cMbIca nokaszarens [1/1K;

C()OPMUPOBAHHOCTh YMEHMH: OCYIIECTBIATH IIEJICHANPABICHHBIH MOUCK XMUMMUYECKON HMH(OpMalMM B Ppa3IuUHbIX
UCTOYHHMKAX (Hay4Has ¥ y4eOHO-HaydHasl JIUTEpaTypa, CPEACTBa MaccoBOil nHpopMaiuu, THTepHET U Apyrue), KpUTHUECKU
aHaAM3UPOBATh XUMHUUYECKYIO MH(OPMAIINIO, TepepadaThiBaTh €€ U UCIOIB30BaTh B COOTBETCTBHH C MOCTABIEHHON Y4eOHOMA
3aJauei.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoanuecTBO
JacoB

OcHoBHbIE BU/IbI 1eSITEIbHOCTH
o0yuawuuxcsi

DJIeKTpOHHbBIe (HH(pPOBbIE)
o0pa3oBaTe/IbHbIE PeCypChI

Pa3ned 1 «Teopernyeckne 0CHOBbI OPraHMYecKON XUMHUN» 8 yacos

IIpeamer OpraHu4eCcKOn
xumuu. Teopus crpoeHus

PackpeiBaTh CMBICT H3y4aeMbIX MOHSATHIA
(BBIIENATh MX XapaKTepHbIE NPU3HAKU) U
MPUMEHSATDh 3TH TOHATHS TPH ONMUCAHHH
cocTaBa W CTPOCHHS  BEIIECTB, IS
OOBSICHEHHsSI ~ OTHENbHBIX  (AKTOB U
SIBJIEHUW. PacKpbIBaTh CMBICIT TMOJOKEHUN
TEOPUH CTPOEHUSI OPraHUYECKHX BEILECTB

https://chemistry.ru/
http://school-collection.edu.ru/

http://www.chemistry.ssu.samara.ru/

L1 OpPraHMYECKUX COETUHEHUM 8 A. M. byriieposa 1 MpHMCHATL HX o http://himege.ru/category/baza-fipi/

OOBSICHEHUS 3aBHCUMOCTH CBOWCTB .
A. M. bytneposa https://lecta.rosuchebnik.ru/teacher#control

BEIIECTB OT COCTaBa U  CTPOCHHS. ;
VICTIONB30BAT  XHMHUECKYIO CHMBOITAKY https://orgchem.ru/chem4/link_v4.htm
IUIE  COCTaBJICHHS  MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTHIX,
COKpAII€HHBIX,  CKEJIETHBIX)  (opmyn
OpPraHUYECKUX BEIIECTB.
Paznen 2 «¥YriaeBoaopoab» 35 yacoB
Brnagerp  m3yuaeMbIMH ~ XUMHYECKUMH
MOHIATUAMU.  BBISBIATH  XapakTepHBIC
MpPU3HAKW TOHSATHH, yCTaHABIMBATh UX
B3aMMOCBS3b, HCIIO0JIb30BAaTh https://chemistry.ru/
COOTBETCTBYIOIIHUE MOHATUSA npu http://school-collection.edu.ru/

71 [IpenenbHbIE YIIIEBOAOPOIBI 5 ONHUCaHUU COCTaBa, CTPOCHHUSI u http://www.chemistry.ssu.samara.ru/

' — aJIKaHbI MpEeBpaIICHUI OPraHUYeCKUX COCTUHEHUM. http://himege.ru/category/baza-fipi/
Hcnonp30BaTe XMMHUYECKYH0 CHMBONHMKY | https:/lecta.rosuchebnik.ru/teacherfcontrol
JUIZ  COCTaBJICHUS  MOJICKYJIPHBIX U https://orgchem.ru/chem4/link v4.htm
CTPYKTYPHBIX (pa3BépHyTOH,
COKpaII¢HHOM, CKEJICTHOH) bopmyn
YTJIEBOJAOPOIOB.

2.2 | HenpenenbHbie 14 @| Onpexnenats Buabl XMMHUYECKOH cBs3M B | https://academy-content.apkpro.ru/lesson/

YIJIEBOAOPOIBI: aJIKCHBI, MoOJIeKyJIax YrieBoJopooB (koBaneHTHast | 4038171e-4158-4bd1-ae98-18dc1cfb9399

AJIKaAUCHBI, aJIKWHBI

HEeNoJIsIpHass W MOJspHas, G- U T-CBSI3b).
IlonTBepxaTh Ha KOHKPETHBIX MPUMEpPax
XapakTep  3aBUCHMOCTH  PEaKIMOHHOU



https://orgchem.ru/chem4/link_v4.htm
https://lecta.rosuchebnik.ru/teacher#control
http://himege.ru/category/baza-fipi/
http://www.chemistry.ssu.samara.ru/
http://school-collection.edu.ru/
https://chemistry.ru/
https://orgchem.ru/chem4/link_v4.htm
https://lecta.rosuchebnik.ru/teacher#control
http://himege.ru/category/baza-fipi/
http://www.chemistry.ssu.samara.ru/
http://school-collection.edu.ru/
https://chemistry.ru/

CIIOCOOHOCTH YIIIEBOLOPOOB oT
KpPaTHOCTU M TUIA KOBAJEHTHOU CBs3U (O-
U TT- CBSI3U), B3AUMHOTI'O BIIUSIHUSI aTOMOB U
IPyIIl aTOMOB B MOJIEKYJIAX; a TaKXKe OT
O0COOEHHOCTEH peanu3alliid  Pa3IUYHBIX
MEXaHU3MOB POTEKAHMSI PEAKLUH.

23

Apomarnyeckue
YIJI€BOAOPOABI

BEISBISTE TCHCTUUYCCKYIO CBA3b MCKIY
YIJIEBOJIOPOAAMH  PA3IMYHBIX KIJIACCOB M
IMOATBCPKIAATH e€ Haimuue YPaBHCHUAMU
COOTBETCTBYIOIIMX XHMHUUYECKHX PEaKLHUit
C WCIIOJIb30BAHUEM CTPYKTYPHBIX (hopmyd
BEIIECTB. XapaKTepH30BaTh HCTOUHUKHU
YTJIIE€BOJIOPOJAHOTO CBIpbs (He(Th,
NPUPOIHBIN Ta3, yroib), CIOCOOBI HX
nepepadoTKu u NPaKTUIECKOe
NPUMEHEHHE TIOJly4YaeMBIX TpU  3TOM
npoayKToB. Mcmonp3oBaTh 0OIEHAYyYHBIC
METOJIbl MO3HAHHS MPU CaMOCTOSTEIHHOM
IUIAHUPOBAHHUH, MPOBEJICHUN U OIMCAHUH
XUMHYECKOTO HKCIIEPUMEHTA
(;mabopaTopHble ONBITHI M TNPAKTUYECKUE
paboTHI).

https://academy-content.apkpro.ru/
lesson/d86d7d00-d5b4-491d-aded-
c3ddal9feef4

24

[Ipuponusie HUCTOYHUKHU
YTJIEBOIOPOAOB u ux
nepepaboTka

[IpeactaBnsaTh pe3ysbTaThl SKCIIEPUMEHTA
B dopme 3aIUCH ypaBHEHHI
COOTBCTCTBYIOIIHUX peaKHI/II;'I n faejaTthb
BBIBOJIBI Ha WX OcHOBe. IIpoBoauth
BBIYHMCIICHUSI st OIpeIeTICHUS
MOJICKYJISIPHOM (OPMYJIBI OPraHUYECKOTO
BEIIECTBA [0 YPABHEHHIO XHUMHUYECKOI
pPEaKIMK U O MAaCCOBBIM [OJSIM aTOMOB
3JIEMCHTOB, BXOAAIIUX B €ro COCTaB, IIO
Macce (00beMy) MPOTYKTOB CrOpaHUsL.

https://academy-content.apkpro.ru/lesson/
99557a5e-2221-43e0-97b8-983de535¢c44d

2.5

["anorennpounsBogHbBIE
YTIEBOIOPOAOB

CamocTosTenbHO IUTAHUPOBATH u
OCYLIECTBJIATH  CBOIO  II03HABATEIIbHYIO
NEeATENbHOCTh,  NPUHUMATh  AKTUBHOE
yyacrtue B IpyINIIOBOM yueOHoM
JESATEIILHOCTH.

https://chemistry.ru/
http://school-collection.edu.ru/
http://www.chemistry.ssu.samara.ru/

http://himege.ru/category/baza-fipi/
https://lecta.rosuchebnik.ru/teacher#control

https://orgchem.ru/chem4/link v4.htm

Paznen 3 «Kucaopoacoaepxaiue opranndeckue coexuHenus» 41 yacon



https://orgchem.ru/chem4/link_v4.htm
https://lecta.rosuchebnik.ru/teacher#control
http://himege.ru/category/baza-fipi/
http://www.chemistry.ssu.samara.ru/
http://school-collection.edu.ru/
https://chemistry.ru/

3.1

Cnuprtel. Genon

11

PackpeiBaTh CMBICT H3y4aeMbIX MOHATHI
(BBIIENATh MIX XapaKTEepHBbIC MPHU3HAKH) U
MPUMEHATh 3TU TOHATUS TPU ONMUCAHUH
cocTaBa U CTPOCHMS  BEIIECTB, JUIS
OOBSICHEHHSI ~ OTHENbHBIX  (AKTOB U
sBiaeHud. Mcrmonp30BaTh  XUMUYECKYHO
CUMBOJIUKY JUIS COCTaBJICHUSA
MOJICKYJISIPHBIX u CTPYKTYPHBIX
(pa3BépHYTOH, COKpaméHHOW) (dopmy
KHUCJIOPOJCOACPKAIINX OPTraHUYEeCKHUX
BEILECTB. YcTaHaBinBaTh
MPUHAAJIEKHOCTh KHUCIOPOI0COAECPKAIINX
OpPraHUYECKUX BEUIECTB K OIMpPEACIIEHHOMY
KJIACCY IO COCTaBY U CTPOCHHUIO, HA3bIBATh
HX T10 CHCTEeMAaTHYECKOM HOMEHKJIAType.

https://academy-content.apkpro.ru/lesson/
5439¢18b-7440-4b6f-bf84-c04fad71694f

3.2

AJnbneruasl.

Kapbonossie

KUCIOTHI. ClIOKHBIE 3PUPBI

21

Oco3HaBaTh OMAcCHOCTh BO3JCHCTBUS Ha
KHUBBIC OpTaHU3MBI OTIpEICTICHHBIX
KHCJIOPO/ICOIEpIKAIINX OpPTaHHYECKUX
BEIICCTB W TOSACHATH Ha IpHMEpax
CIIOCOOBI YMEHBIIICHUS U TIPEIOTBPAIICHHUS
X BPETHOTO BO3JCHCTBUS HAa OPraHU3M
gyenoBeka. lcmosip3oBaTh OOIICHAyUYHBIE
METOJIbI TIO3HAHUSI MPHU CAMOCTOSITETHHOM
TUTAHUPOBAHMH, MPOBEIACHUU U OMUCAHUU
XUMHYECKOTO IKCIIEPUMEHTA
(;TabopaTopHbIE ONBITHI M TPAKTHYECKUE
paboTHI)..

https://academy-content.apkpro.ru/lesson/
8664b319-0ba3-4945-b076-cb7ae5858b90

33

VYraeBosl

[IpoBOANTH BBIUKUCIEHUS ISl ONPEIECTICHUS
MOJIEKYJIIPHOM (OPMYJIBI OPTraHUYECKOTO
BEIIECTBA MO YPAaBHEHUIO XUMHYECKOMN
peakuuu M MO0 MacCOBBIM JOJSIM aTOMOB
3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, a
TaK)kK€ Ha ONpEIEICHUE JOJIU BBIXOAA
IPOAYKTa PEAKIUM OT TEOPETHYECKU
BO3MOKHOTO. CamMocToATENnBHO
IUIAHUPOBATh M OCYIUECTBIATH  CBOKO
II03HABATEJIbHYIO JESTENbHOCTD;
MPUHUMATH aKTUBHOE  yyacTHe B
IpYNIIOBON Y4eOHOU AEATEIbHOCTH.

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

Pasznen 4 «A3oTcoepxkamye opraHndeckne coeimueHus» 12 yaca




PackpeiBaTh CMBICT H3y4aeMbIX MOHATHI
(BBIIENATh MIX XapaKTEepHBbIC MPHU3HAKH) U
MPUMEHATh 3TU TOHATUS TPU ONMUCAHUH
cocTaBa U CTPOCHMS  BEIIECTB, JUIS
OOBSICHEHHSI ~ OTHENbHBIX  (AKTOB U
sBiaeHud. Mcrmonp30BaTh  XUMUYECKYHO
CUMBOJIUKY JUIS COCTaBJICHUSA
MOJICKYJISIPHBIX u CTPYKTYPHBIX
(pa3BépHYTOH, COKpaméHHOW) (dopmy
a30TCOJEPKAITUX OPTaHUYECKUX BEIIECTB.

https://academy-content.apkpro.ru/
lesson/c2f213d7-43d1-4873-ace0-
78eca6009628

«BBICOKOMOJICKyJIHpHLIe COCIMHCHU ) 6 yaca

o
41 AMUHBL.  AMHHOKHCIIOTEL. 12
benku
Pa3zgen 5
o
[TnacTmaccel. Kayuyku.
5.1 6
Bookna

BJ'Ia,Z[CTB HN3y4aCMbIMHU XHUMHUYCCKHUMU
IIOHATUAMMU: PpacCKpbIBaTb CMBICJI
HN3y4aCMbIX MOHATHH U INPUMCHATL OTH
IOHATHUA IPU  OINMKMCAHUHU  COCTaBa U

CTPOCHHUS BBICOKOMOJIEKYJISIPHBIX
OpraHUYECKUX BEIIECTB, JUISI OOBSICHCHUS
OTJENbHBIX ¢dakToB u SIBIICHUM.

Hcnonps30BaTh XMMHYECKYH) CHMBOJIUKY
JUIL COCTAaBJIGHUSI CTPYKTYPHBIX (hopMy
BEIIECTB (MOHOMEPOB M IOJUMEPOB) U
YPaBHEHUM PEAKIUN MOJIUMEPU3ALUN U
nojukoHAeHcauuu. OnuchiBaTh COCTaB,
CTPOEHHE,  OCHOBHBIE  CBOMCTBA U
[IPUMEHEHNE Kay4yKOB, Haubosee
pacnpocTpaHEHHBIX BHUAOB IUIACTMAcC H
BOJIOKOH.

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

TEMATHUYECKOE IINTAHUPOBAHHUE




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTtBO
JacoB

OcHOBHbIE BH/IbI IeSITETLHOCTH
00yYyarImXxcs

duekTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTejbHbIE Pecypchl

P

azned 1 «Teopernyeckne 0OCHOBbI OPraHMYecKoi xumMum» 39 yacos

1.1

Crpoenue aTOMOB.
[lepuonuueckuii 3aKOH U
[lepuoanueckas cucrema
XAMHUYECKHUX djeMeHTOB /I.
N. Menneneesa

PackpbIBaTh CMBICT U3y4aeMbIX MOHATUN
(BBIIEISTH X XapaKTepHbIC MPU3HAKU) U
MIPUMEHATH ATU TIOHATHS MPU OMHCAHUH
coCTaBa W CTPOCHMSI BEIIECTB, IS
OOBSCHEHHS  OTHEIBHBIX (DaKTOB H
SBJICHUM. PackpsIBath CMBICII
MIEPUOJUYECKOTO 3akoHa /I n.
MenzeneeBa M JEMOHCTPUPOBATh €rO
CUCTEeMATHU3HUPYIONIYI0, 00BICHUTEIBHYIO
u MIPOTHOCTHUYECKYIO GYHKITIH.
XapakTepru3oBaTh JJIEKTPOHHOE
CTpOE€HHE aToOMOB (B OCHOBHOM W
BO30Y)XJIEHHOM COCTOSIHUM) ¥ HOHOB
XMMHUYECKUX AJIEMEHTOB | — 4 mepuooB
U WX  BaJICHTHBIE  BO3MOXKHOCTH,
UCTIONB3ysl  MoHsATUS  s-, p-, d-
3JIEKTPOHHbIE opburanmy,
SHEPIreTUYECKHE YPOBHHU.

https://resh.edu.ru/subject/lesson/6479/
main/150993/

1.2

Crpoenue BEILECTBA.
MHoroo6pasue BeIecTB

11

PackpbiBath cMBICI M3y4aeMbIX TOHATUN
(BBIIENATH UX XapaKTepHbIE IPU3HAKU) U
MPUMEHSATh ATU TOHSATUS MPU ONMHUCAHUHN
COCTaBa MW CTPOCHHUSI BEIIECTB, IS
OOBSICHEHHSI ~ OTACNBHBIX (PAKTOB U
SIBJICHUM. Onpenendarsb BUBI
XUMHUYECKOM  CBSI3U  (KOBAJIEHTHO,
MOHHOM, METAJUIMYECKOM, BOJOPOIHON) B
COEIUHEHUSAX.

https://resh.edu.ru/subject/lesson/4939/
start/151134/
https://resh.edu.ru/subje

1.3

XHUMHYECKHUE pcaknuun

19

PackpbIBaTh CMBICT M3y4aeMbIX TOHATUN
(BBLIENSATH X XapaKTepHbIe MPU3HAKU) U
MPUMEHSATh ATH MOHATHUS MPU OIMHUCAHHUH
cocTaBa W CTPOCHHS BEMIECTB, IS
OOBSICHEHHSI  OTAENBHBIX (PAKTOB U
SIBJICHUM. Knaccugunmposats
XUMUYCCKHE PEaKIMH 110 Pa3IMYHbIM

https://resh.edu.ru/subje
https://resh.edu.ru/subject/lesson/5912/
start/92791/
https://resh.edu.ru/subje



https://resh.edu.ru/subje
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subje
https://resh.edu.ru/subje
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/

IpU3HaKaM (uuciy u COCTaBy
pearupyromux — BELIECTB, TEIJIOBOMY
s dexTy peaxmm, U3MEHEHUIO
CTEIICHEH OKHCIICHUS 3JIEMEHTOB,
00paTUMOCTH, y4acTHUIO KaTaau3aTopa U
T.I.); CaMOCTOSITEIILHO BbIOMpATH
OCHOBAHUs u KpUTEpHUU ISt
KJIacCU(UKAMKY XMMUYECKUX pPEeaKLuil.

Paznen 2 «Heoprannueckasi xumus» 54 yaca

2.1

Mertamnbr

23

OOBsCHATh OO0IKE 3aKOHOMEPHOCTH B
W3MEHEHUN  CBOHCTB  JJIE€MEHTOB  —
METAJUIOB M UX COCIMHEHUH C YUYETOM
CTPOEHHUS HMX aTOMOB W IOJIOXKEHUS B
[lepuoanueckoil cucreMe XUMUYECKUX
anemeHroB  JI. WM.  Menneneesa.
XapakTepr3oBath (ONMUCHIBaTh) OOIIME
XMMHYECKHE CBOMCTBA METAJUIOB, HX
BOKHEHIINX COCIMHEHUM, MOATBEPkKIas
9TO ONHUCAaHHWE NPUMEpPaAMH YpaBHEHUM
COOTBETCTBYIOIINX XHUMHYECKHUX
peakuuii; NpUMEHEHUE METaIOB B
pa3IUYHBIX  00JIACTAX  MPAKTUYECKOU
NeSITENNLHOCTH  4YeJoBeKa, a  TakKkKe
HCIIOJIL30BaHUE WX JUIT  CO3JaHUS
COBPEMEHHBIX MaTepuaioB u
TEXHOJIOTHIA. OmnuceIBaTh CHOCOOBI
3alIUTBl  METAUIOB  OT  KOPPO3HUH.
PackpbiBaTh CyIIHOCTH OKHCJIHMTEIBHO-
BOCCTAHOBUTEIBHBIX peakuuii
MOCPEJICTBOM COCTaBJICHUSA
3JICKTPOHHOT0 OajaHca dTHX PEaKIIHM.

https://resh.edu.ru/subje
https://resh.edu.ru/subject/lesson/4961/
start/151293/
https://resh.edu.ru/subject/lesson/3514/
start/151429/

2.2

HewmeTtaisl

31

PackpbIBaTh CMBICI U3y4aeMbIX MMOHATUH
(BBIIEIATH X XapaKTepHbIE NPU3HAKN) U
MPUMEHATh 3TH TOHATHS NPU ONHCAHUHU
cocTaBa U CTPOCHMSI BEILECTB, JJIs
OOBSICHEHUS] ~ OTAENBHBIX  (AKTOB U
SIBJICHUIA. OOBICHATD oO1mue
3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB
HEMETAJJIOB U UX COCJUHEHUH ¢ yuéToMm
CTPOEHHUSI MX aTOMOB M TIOJIOKEHUS B

https://resh.edu.ru/subje



https://resh.edu.ru/subje
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subje

[lepronuueckoit cucremMe XHUMHUYECKHX
3JIEMEHTOB J1. H. Menzeneena.
Xapakrepu3oBaTh (ONMUCHIBATH) OOIINE
XUMUYECKUE CBONCTBA HEMETAJJIOB, UX
BOXHEUIINX COEAVMHEHUM, MOATBEPKIast
9TO OIMCAaHHWE IpUMEpPaMH ypaBHEHUI
COOTBETCTBYIOIIUX XUMHYECKHUX
peaKkuum. CocTaBisTh ypaBHEHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuui u peakiuii HOHHOro oOMeHa H
pacKpbIBaTh HUX CYIIHOCTh C TOMOIIBIO
JNIEKTPOHHOTO  Oajlanca W HMOHHBIX
ypaBHEHUH.

Pa3zgen 3 «XuMus 4 ;KU3HL» 9 4acoB

MGTOI[BI IIO3HAaHUA B XUMUHU.

3.1
XHWMHUS U )KU3HB.

AHaIM3UpOBaATH 51 KPUTHYCCKH
OILICHUBATh WH(OPMAIIUIO, CBS3aHHYIO C
XUMHYECKHUMH  TpolleccaMd W UuX
BIIUSHUEM Ha COCTOSHHE OKpY Karolen
cpeasl. Mcnonp3oBaTh — MOJIyYEHHBIE
3HaHUS M TIpeAcTaBieHusT o cdepax
NEATEIILHOCTH, CBSI3aHHBIX C HAYKOH W
COBPEMCHHBIMH  TEXHOJIOTHSIMHM,  Kak
OCHOBY JIJIsl ODUEHTAIIUU B BBIOOpE CBOCH
Oynyiei npodeccruoHanbpHOM
IESITENLHOCTH. Hcmonap3oBars
CHUCTEMHBIE XHMHUYECKHE 3HAHUA I
00BACHEHNS 51 MIPOTHO3HPOBAHUS
SIBIICHHH,

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

OOmiee KOJIMYECTBO 4YacoB IO
nporpamme

102



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

KanennapHo-remaruyeckoe IUiaHMpOBaHue MO npeaMeTy «Xumus» (yriayo/aeHHbli ypoBens) (10 kiacc)
Ha 2023-2024 yyeOHbIH 1o

Yuntenn: llenenes AA.

Ne Mara Tema ypoka ®opmupoBaHue GQyHKIHMOHATLHOM DJIEeKTPOHHBIE
yYpoOKa NPoBeJAeHus rPaMOTHOCTH (ungposbie)
wian | gaxkr o0pa3oBaTe/bHbIE
pecypcsbl
Pa3nen 1 «TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHI (8 YacoB)
1 1 BreImonHATE  MpaKTHKO-OpHEeHTHpoBaHHKIE | https://myschool.edu.ru/
HEACIA o
A TIpeAMET U 3HAYEHHE OPraHUUECKOH XuMup, | SAMAHMS. YMeTh OmucChIBaTh, OOBICHSITH
€CTECTBEHHOHAYYHbIE SIBIICHHSL.
IIPEJICTaBICHNE 0 MHOTr000pa3uu Y
. XapakTepu3oBaTh U CPaBHHUBATH SIBICHUSA,
OpraHMYECKUX COEAUHEHUN
¢dakTel.  MHTEpmpeTHpoBaTh NaHHBIE U
HCIIOJIb30BaTh JOKA3aTeNIbCTRA.
2 1 BemonHATE  MpakTHKO-OpHEeHTHpoBaHHKIE | https://myschool.edu.ru/
HEACIA
A DJEKTPOHHOE CTPOEHHE aToMa  yriepoja | SAAHMS. YMeTh OmUCHIBaTh, OOBICHSITH
, €CTECTBEHHOHAYYHbIE SBJICHUSI.
(ocHOBHOE ¥ BO30YXIEHHOE COCTOSHHUS).
B XapakTepu3oBaTh U CPAaBHHUBATH SIBICHUSA,
AJICHTHBbIE BO3MOXKHOCTH aToMa yriiepoja
YHICpOa ¢daktel.  MHTEpmpeTHpoBaTh NaHHBIE U
HCII0JIb30BAaTh J0KA3aTeIbCTBA.
3 1 BEIMONHATE  MPaKTHKO-OpHEeHTHpoBaHHKIE | https://myschool.edu.ru/
HeJIeNs Xumudeckas — CBA3h B OPTAHMHECKHX | sanampg  VMeTh ONMCHIBATH, OOBACHATH
COCIJUHCHUAX. MexaHNU3MBI O6paSOBaHI/IH €CTECTBEHHOHAYYHBIE SIBJIICHUSI.
KOBQJICHTHOM CBSI3W, CIOCOOBI  pa3pbiBa | XapakTepu30BaTb U CPaBHHUBATH SIBJICHUS,
cBs3ei ¢daktel.  MHTEpmpeTHpoBaTh NaHHBIE U
HCII0JIb30BaTh J0KA3aTEIbCTBA.
4 2 BeImonHATE  TPaKTHKO-OpUEHTHPOBaHHBIe | https:/myschool.edu.ru/
HEneIA 3a7aHus. YMETh OIUCHIBaTh, OOBICHATH
Teoplxm CTPOCHUA OPraHUICCKUX COGI[I/IHCHI/Iﬁ €CTECTBEHHOHAYYHBIE SIBJICHUSL.
A. M. bytneposa XapakTepus3oBaTb U CPABHUBATH SIBJICHMUS,
¢daktel.  MHTepmperupoBaTh JaHHBIE U
HCIOJIb30BaTh J0KA3aTEIbCTBA.
5 2 Bunpi HM30MEPUH: CTPYKTypHasi, | BeImomHsAT  TpakTUKO-opueHTHpOBaHHBIE | https://myschool.edu.ru/
HEAC NIPOCTPAHCTBEHHAA. DIEKTPOHHbIe >(deKTh | 320aHUA. YMETh ONHUCHIBATH, OOBICHATH
B MOJIEKYJIaX OPTaHUYECKUX COETMHEHHI CCTCCTBCHHOHAYTHBIC ABJICHHUSL.
XapakTepu3oBaTh W CPaBHMBATh SIBJICHUS,




(aKThI. HNHrepnpeTupoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

2
Henens

[IpencraBnenne 0  KIacCUPUKALUKA |
cucrematnyeckass HomeHnknarypa (IUPAC)
OpraHUYECKUX BEILECTB

BBINONMHATE  IPAKTUKO-OPUEHTUPOBAHHBIE
3aJJaHusA. YMEThb OIIUCBIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBJICHHUSI.
XapakTepu3oBaTb U CPAaBHUBATH SBJICHMUS,
(aKTHI. HHrepnpeTpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

3
Henens

Knaccugukamuss peakiuii B OpraHu4ecKoi
XUMHA

BpIMONMHATE  IPAKTUKO-OPUEHTHPOBAHHBIE
3aJjaHusA. YMETh OIIUCBIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBJICHHUS.
XapakTepu3oBaTb U CPAaBHUBATH SBJICHMUS,
(aKTHI. WNHrepnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

3
Heaens

Cucrematusamus 4 00OOIIEHHUE 3HAHUU II0
TEME

BpIMOMHATE  IPAKTUKO-OPUEHTHUPOBAHHBIE
3aJjaHus. YMETh OIIUCBIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBJICHHUSI.
XapakTepu3oBaTb U CPAaBHUBATH SBJICHMUS,
(hakThI. WHrepnpetnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

Paznen 2 «Yriaesogopoab» (35 yacos)

3
Henens

o0mmas
HU30MepHs,

AJTKaHEbI:

popmya,
3JICKTpOHHO€ nu HpOCTpaHCTBeHHOG CTpOGHI/IC

TOMOJIOTUYECKUN  PsL,
HOMEHKJIaTypa H

MOJIEKYI

BBINONMHATE  IPAKTUKO-OPUEHTUPOBAHHBIE
3aJJaHusA. YMEThb OIIUCBIBaTh, OOBSCHATH
€CTECTBEHHOHAYYHbIE SIBJICHHUSI.
XapakTepu3oBaTb U CPAaBHUBATH SBJICHMUS,
(aKTHI. HNHrepnpeTpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

10

4
Heens

duznyeckre ©W = XMUMHUYECKHE  CBOICTBa

aJIKaHOB

BpIMOMHATE  IPAKTUKO-OPUEHTHPOBAHHBIE
3aJjaHusA. YMETh OIIUCBIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBJICHHUSI.
XapakTepu3oBaTb U CPAaBHUBATH SBJICHMUS,
(aKTHI. WHrepnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

11

4
Heaens

Haxoxnenue anmkanoB B mpupoje. CrocoOs
MOJTYYCHHUS ¥ IPUMEHEHHE aTKAaHOB

BrmmorHaTh MMPAKTUKO-OPHUCHTHPOBAHHELIC
3aaHus. YMeTh OIIMChIBATDb, 0OBACHATH
€CTCCTBCHHOHAYYHEIC SIBJICHUS.
XapaKTepI/I3OBaTB U CpaBHHMBATL SBJICHUA,

https://myschool.edu.ru/




(aKThI. HNHrepnpeTupoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

12 4 BeIMONHATE  MpaKTUKO-OpHEeHTHpoBaHHKIE | https:/myschool.edu.ru/
Hezlens I{1KI0a]IKaHbI: oOmast opmyura, 3a7aHus. YMeTh OIUCHIBaTh, OOBACHATH
HOMCHKIIATYpa U HM30MEpHsI, OCOOCHHOCTH | ecTeCTBEHHOHAYYHBIE SIBJICHHUSI.
CTPOCHMSI U XUMHUYECKHX CBOWCTB, crocoObl | XapakTepu3oBaTb W CpPaBHUBATh SIBJICHMS,
[MOJIY4YEHHS U IPUMEHEHUE (baKTBI. I/IHTepHpeTI/IpOBaTI) JaHHbIC U
HCIIOJIb30BATh JOKA3aTEIbCTBA.
13 5 Pemenne pacu€THBIX 3a7ad Ha ompeneieHue | BRIMOMHAT  NpaKkTUKO-OopueHTHpoBaHHBIE | https://myschool.edu.ru/
HEZCIA MOJIEKYJIIPHOW  (DOPMYJIBI  OpPraHUYECKOro | 3aJaHMs. VYMeTh OnMchIBaTh, OOBICHITH
BEIIECTBA 110 MAcCOBBIM JI0JAM atoMop | SCTCCTBCHHOHAYHUHBIC SIBJICHIL.
XapakTtepu3oBaTb M CpPABHUBATH SIBICHMUS,
AJIEMEHTOB, BXOJALUIMX B €ro  COCTaB.
C 606 . (aKTHI. WuTepnipetupoBaTh JaHHBIE U
ucTemMaTuzanus U oOoOILIeHHe 3HAHUU IO
It m WCIIOJIb30BAaTh JJOKA3aTENbCTBA.
TeMe
14 5 AJIKEHBI: TOMOJIOTMYECKMH psji, o6mias | BBIONHATE  MpakTHKO-OpueHTHpOBaHHbIe | https://myschool.edu.ru/
HCOCIIA
A bopMyna, HOMEHKIATypa, >IeKTpOHHOe W | 3AMAHMS. YMeTh omnuchiBaTh, OOBSCHSTH
€CTECTBEHHOHAYYHbIE SIBIICHHUS.
IIPOCTPAHCTBEHHOE  CTPOECHUE  MOJIEKYI.
XapakTepu3oBaTb U CPaBHMUBATh SIBJICHUS,
CrpykrypHas u LUC-TPAHC-U30MEPHUS
(bakThI. WNutepnpetnpoBaTh JaHHbIE U
AJIKCHOB HCIIOTF30BATh JOKA3aTEIbCTRA.
15 |5 BBIMONHATE  MpaKkTHUKO-OpUEHTHpOBaHHbIE | https://myschool.edu.ru/
HCICIA 3aJJaHusA. YMEThb OIIMCHIBATh, OOBIACHATH
dusnyeckue n XHUMHUYCCKUEC CBOMCTBA €CTECTBEHHOHAyYHbIE SIBJICHUS.
ankeHoB. [IpaBuno MapkoBHHKOBa XapakTepu3oBaTb W CPAaBHHUBATh SIBICHUS,
(aKThI. WHTepnipetupoBaTh JaHHBIE U
HCII0JIb30BaTh J0KA3aTeIbCTRA.
16 6 BbIMONHATE  MPaKTUKO-OpHEeHTHpoBaHHBIE | https://myschool.edu.ru/
HCICIA 3aJJaHus. YMETh OIMCHIBATh, OOBIACHATH
€CTECTBEHHOHAYYHbIE SIBJIICHUS.
CrniocoOblI noy4eHus ¥ NpUMEHEHHUE aJIKeHOB y
XapakTepu3oBaTh W CPAaBHHUBATh SIBICHUS,
(aKThI. WHTepnpeTpoBaTh JaHHBIE U
HCII0JIb30BaTh J0KA3aTeJIbCTRA.
17 6 [Ipaktuueckas pabora Ne 1 mo Teme | BeimomusaTs  mpakTUKO-OpueHTHpOBaHHBIE | https://myschool.edu.ru/
HEACA "HOJ’Iy‘-ICHPIC OTWJIIEHA W U3YYEHHUE €ro 3aJaHus.  YMeETh OIIMChIBATDb, 00BACHATH
CBOICTR" €CTECTBEHHOHAY4YHbIE SIBIICHUS.

XapakTepus3oBaTb M CpPABHUBATH SIBJICHMS,
(hakThI. WNutepnpeTrpoBath JaHHbIE |




HCIIOJB30BaTh J0KA3aTCJILCTBA.

18

6
Henes

Pemenne pacu€THBIX 3a7a4 Ha OMpeaeiieHHe

MOJIEKYJISIPHOM ~ (OpMYJIbI  OPraHUYECKOTO

BEIECTBA

BpINOAHATE  IPAaKTUKO-OPUEHTUPOBAHHBIE
3alaHusl. YMETh ONUCHIBaTh, OOBIACHSITH
€CTECTBEHHOHAYYHbIE SIBIICHHUS.
XapakTepu3oBaTb U CPaBHHUBATH SIBJICHHS,
(bakThI. WNHurepnpetnpoBaTh JaHHBIE U
HCIMOJIb30BATh JIOKA3aTENIbCTBA.

https://myschool.edu.ru/

19

7
HeOeIs

ANKagMeHsl: CONpPsDKEHHBIE, N30JIUPOBAaHHEIE,
KyMYJIUPOBaHHBIE. OcobenHoctu

SJICKTPOHHOI'O CTPOCHUIA

BBINONMHATE  NMPaKTUKO-OPUEHTUPOBAHHBIE
3aJaHusl. YMETb ONUCHIBATh, OOBACHATH
€CTECTBEHHOHAYYHbIE SBJICHUS.
XapakTepu3oBaTb W CPaBHMUBATh SIBJICHUS,
¢akTel.  MHTepmpeTHpoBaTh JaHHBIE U
HCII0JIb30BaTh J0KA3aTEJIbCTBA.

https://myschool.edu.ru/

20

7
HeNeIs

XUMHUYECKUE CBOMCTBA COMPSKEHHBIX JTUECHOB

BBINONMHATE  NPaKTUKO-OPUEHTUPOBAHHBIE
3aaHusl. YMETh ONUCHIBATh, OOBSACHATH
€CTECTBEHHOHAY4YHbIE SIBJIICHUS.
XapakTepu3oBaTh W CPaBHHUBATh SIBICHUS,
¢akTel.  MHTepnpeTupoBaTh JaHHBIE U
HCII0JIb30BaTh J0KA3aTEIbCTRA.

https://myschool.edu.ru/

21

7
HeNEeIs

CnocoObl  mody4YeHHsI UM NPUMEHEHHE

AJIKaIUCHOB

BBINOMHATE  NMPaKTUKO-OPUEHTUPOBAHHBIE
3aJaHusl. YMETb ONUCHIBATh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBJIICHUS.
XapakTepu3oBaTb W CPAaBHHUBATh SIBICHUS,
¢akTel.  MHTepmpeTHpoBaTh JaHHBIE U
WCIIOJIb30BaTh J0KA3aTeIbCTRA.

https://myschool.edu.ru/

22

8
Henenst

AJIKMHBI: TOMOJIOTMYECKMH  psifi, oOmas
dbopMyna, HOMEHKJIATypa, OJJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE  CTPOEHHUE
buznyeckue cBoicTBa

MOJICKYII,

BBINONHATE  NMPaKTUKO-OPUEHTUPOBAHHBIE
3aaHusl. YMETb ONUCHIBATh, OOBSICHATH
€CTECTBEHHOHAY4YHbIE SIBIICHUS.
XapakTepu3oBaTb M CPABHUBATH SIBJICHMS,
(aKThI. WHTepnpeTupoBaTh JaHHBIE U
HCIIOJIb30BATh JOKA3aTEIbCTBA.

https://myschool.edu.ru/

23

8
Henens

XHUMHUYecKre CBOMCTBA aJKUHOB

BpINONMHATE  IIPAKTUKO-OPUEHTHUPOBAHHBIE
3aJjaHuA. YMETb OIIUCBIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBJICHUSL.
XapakTepu3oBaTb U CPABHUBATH SIBJICHUSA,
(aKThI. HNHrepnpeTupoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/




24

8
Henens

KaugecTBeHHEBIC PCaKu Ha TpOﬁHYIO CBA3b

BpINONHATE  IIPAKTUKO-OPUEHTUPOBAHHBIE
3aJjaHuA. YMETb OIIUCBIBaTh, OOBSCHATH
€CTECTBEHHOHAYYHbIE SIBJICHUSL.
XapakTepu3oBaTb W CPABHUBATH SIBJICHUSA,
(aKThI. HNHrepnpetupoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

25

9
Henens

Crroco0BbI MOJIYYCHHA U IPUMCHCHUC aJIKUHOB

BBINONMHATE  IIPAKTUKO-OPUEHTUPOBAHHBIE
3aJjaHusA. YMEThb OIIUCBIBaTh, OOBSCHATH
€CTECTBEHHOHAYYHbIE SIBJICHHUSI.
XapakTepu3oBaTb U CPAaBHUBATH SBJICHMUS,
(aKTHI. WHrepnpeTpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

26

9
Henens

Pemienne 3amau: pacu€rel MO YypPaBHEHUIO
XMMHYECKON PeaKIuu

BpIMONMHATE  IPAKTUKO-OPUEHTHPOBAHHBIE
3aJjaHusA. YMETh OIIUCBIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBJICHHUS.
XapakTepus3oBaTb U CPAaBHUBATH SBJICHMUS,
(aKTHI. HHrepnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

27

9
Heaens

Cucrematusamuss U 00OOIIEHHUE 3HAHUU II0
TEME

BpIMOMHATE  IPAKTUKO-OPUEHTHUPOBAHHBIE
3aJjaHus. YMETh OIIUCBIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBJICHHUSI.
XapakTepu3oBaTb U CPAaBHUBATH SBJICHMUS,
(hakThI. WHrepnpetnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

28

10
Henens

oOmras
dbopMyiia, HOMEHKIATypa. OIEKTPOHHOE H
MIPOCTPAHCTBEHHOE

ApeHBI:  TOMOJIOTUYECKHH s,

CTPOCHUC MOJICKYJI

OeH30J1a ¥ TONTyouIa, NX (PU3NUECKUEe CBONCTBA

BpIMOMHATE  IPAKTUKO-OPUEHTHPOBAHHBIE
3aJjaHusA. YMETh OIIUCBIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBIICHHUSI.
XapakTepu3oBaTb U CPAaBHUBATH SIBJICHMUS,
(bakThI. WNHTepnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JOKA3aTeIbCTBA.

https://myschool.edu.ru/

29

10
Henens

XUMUYECKUE CBOMICTBA AapeHOB: PpEAKLIUHU

3aMCIICHHUA

BpIMOAHATE  NPAKTUKO-OPUEHTUPOBAHHBIE
3alaHusl. YMETh ONHUCHIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBIICHHUS.
Xapaktepu3oBaTb U CpPaBHUBATH SIBJICHMUS,
(bakThI. WNHrepnpetnpoBaTh JaHHBIE U
HCIIOJIb30BATh JJOKA3aTEJIbCTBA.

https://myschool.edu.ru/

30

10
Henes

XUMHUYECKUE CBOMCTBA apPEHOB:
MIPUCOETUHEHUS,

peakiuu

OKHCJICHHUC TOMOJIOT'OB

BBINONHATE  MPaKTUKO-OPUEHTUPOBAHHBIE
3a7aHus. YMETh OIUCHIBaTh, OOBICHATH

https://myschool.edu.ru/




Oenzona

€CTECTBEHHOHAYYHbIE SIBJICHUSL.
XapakTepu3oBaTb U CPAaBHUBATH SIBJICHUSA,
(axThI. HNHrepnpetupoBaTh JTaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

31

11
Henens

OC00EHHOCTH XUMHYECKUX CBOICTB CTHUpOJIa

BbINONMHATE  IPAKTUKO-OPUEHTUPOBAHHBIE
3aJjaHusA. YMEThb OIIUCBIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBJICHHUSI.
XapakTepu3oBaTb U CPAaBHUBATH SBJICHMUS,
(aKTHI. HNHrepnpeTpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

32

11
Henens

Pemenne pacd€THBIX 3a1a4 Ha OIpEICIICHHUE
MOJICKYJISIpHOW  (hOpMyYJIBI  OPraHUYECKOTro

BCIICCTBaA

BpIMOMHATE  IPAKTUKO-OPUEHTHPOBAHHBIE
3aJjaHusA. YMETh OIIUCBIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBJICHHUS.
XapakTepu3oBaTb U CPAaBHUBATH SBJICHMUS,
(aKTHI. HHrepnpeTnpoBaTh aHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

33

11
Heaens

CnocoOb1 MOJIYYCHHA U IPUMCHCHUC apCHOB

BpIMOMHATE  IPAKTUKO-OPUEHTHUPOBAHHBIE
3aJjaHus. YMETh OIIUCBIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBJICHHUSI.
XapakTepu3oBaTb U CPAaBHUBATH SBJICHMUS,
(hakThI. WHrepnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

34

12
Henens

I'eneTnyeckas CBS3b MCXKAY pa3JIn4YHbIMU
KJracCaMH yrjieBoaopoa0B

BpIMOMHATE  IPAKTUKO-OPUEHTHPOBAHHBIE
3aJjaHusA. YMETh OIIUCBIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBIICHHUS.
XapakTepu3oBaTb U CPAaBHUBATH SIBJIICHMUS,
(bakThI. WNHTepnpeTnpoBaTh JTaHHBIE U
HCIIOJIB30BATh JJOKA3aTeIbCTBA.

https://myschool.edu.ru/

35

12
Henens

Pacuéter 1o
peakiuii. Cucremarusanus u 0000IICHHE

YPaBHCHHUAM XUMHNYECKHUX

3HAHUU 110 TEME

BbINOAHATE  NPAKTUKO-OPUEHTHUPOBAHHBIE
3alaHusl. YMETh ONHUCHIBaTh, OOBSCHATH
€CTECTBEHHOHAYYHbIE SIBIICHHUS.
Xapaktepu3oBaTb U CpPaBHUBATH SIBJICHMUS,
(bakThI. WNHrepnpeTnpoBaTh JaHHBIE U
HCIIOJIb30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

36

12
Henes

[Tpupoansriii ras. [lomyTHeie HEPTAHBIC Ta3bI

BBINONHATE  MPaKTUKO-OPUEHTUPOBAHHBIE
3aJlaHusl. YMEThb OIUCBIBaTh, OOBICHITH
€CTECTBEHHOHAYYHBIE SIBJICHUSL.
XapaKkTepu30oBaTh M CpaBHUBATH SIBJICHUS,

https://myschool.edu.ru/




(aKThI. HNHrepnpeTupoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

37

13
Henens

KaMmeHHBII  yroab ¥ TOPOAYKTHI  €r0

nepepadoTKu

BBINONMHATE  IPAKTUKO-OPUEHTUPOBAHHBIE
3aJJaHusA. YMEThb OIIUCBIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBJICHHUSI.
XapakTepu3oBaTb U CPAaBHUBATH SBJICHMUS,
(aKTHI. HHrepnpeTpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

38

13
Henens

Hedpts u cnocoObl  eé

[TpumeHeHnEe TPOTYKTOB NIepepadoTKu HePTH

nepepadoTKH.

BpIMONMHATE  IPAKTUKO-OPUEHTHPOBAHHBIE
3aJjaHusA. YMETh OIIUCBIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBJICHHUS.
XapakTepu3oBaTb U CPAaBHUBATH SBJICHMUS,
(aKTHI. WNHrepnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

39

13
Heaens

I'eneTndeckas CBS3b MCXKAY pa3IM9YHbIMU
KJ1acCaMH yrjieBoaopoa0B

BpIMOMHATE  IPAKTUKO-OPUEHTHUPOBAHHBIE
3aJjaHus. YMETh OIIUCBIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBJICHHUSI.
XapakTepu3oBaTb U CPAaBHUBATH SBJICHMUS,
(hakThI. WHrepnpetnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

40

14
Henens

FaJIOFCHOHPOI/IBBOI[HBIC YTJICBOAOPOAOB:
9JICKTPOHHOC CTPOCHUC, PCAKIIUU 3aMCUICHUA

rajJorcHa

BpIMOMHATE  IPAKTUKO-OPUEHTHPOBAHHBIE
3aJjaHusA. YMETh OIIUCBIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBIICHHUSI.
XapakTepu3oBaTb U CPAaBHUBATH SIBJIICHMUS,
(bakThI. WNHTtepnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JOKA3aTeIbCTBA.

https://myschool.edu.ru/

41

14
Henens

JlelicTBHe 1IeI04€l HA TAIOTCHIIPOU3BOIHBIE.
B3anmopencreue JIArajaoreHaIKaHOB c

MaromemM U IMHKOM

BpINONAHATE  NPAKTUKO-OPUEHTUPOBAHHBIE
3alaHusl. YMETh ONUCHIBaTh, OOBSCHATH
€CTECTBEHHOHAYYHbIE SIBIICHHUS.
Xapaktepu3oBaTb U CpPaBHUBATH SIBICHMUS,
(bakThI. WNHrepnpetnpoBaTh JaHHBIE U
HCIIOJIb30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

42

14
Henes

Cucrematusanss U 00O0OLIEHME 3HAHUU IO
pazaeny "YrieBogopoast"

BpINOAHATE  IPAKTUKO-OPUEHTUPOBAHHBIE
3alaHusl. YMETh ONHUCHIBaTh, OOBSCHATH
€CTECTBEHHOHAYYHbIE SIBJICHUS.
XapakTepu3oBaTb U CPaBHHUBATH SIBJICHHS,
(hakThI. WNHurepnpeTnpoBath JaHHBIE U
HCIOJIb30BATh JIOKA3ATEIbCTBA.

https://myschool.edu.ru/




15 BoeImonHATE  MpaKTHKO-OpHEeHTHpoBaHHBIE | https://myschool.edu.ru/
Hezlens 3aaHusl. YMETb OINUCHIBaTh, OOBSCHATH
43 KonTtposbHas pabora 1o TEME | eCcTeCTBEHHOHAYUYHBIE SIBJICHUSL.
"VYrneBonoposr" Xapakrepu3oBaTb M CPABHUBATH SIBJICHMUS,
¢aktel.  MHTepmpeTHpoBaTh JNaHHBIE U
HCIIOJIb30BaTh J0KA3aTeIbCTRA.
Paznen 3 «Kucsiopoacoaep:kamnue oprannyeckue coeaunenusn» (41 gac)
15 TpeienbHble OJTHOATOMHBIE cnupTel: | BBIMOMHATE  MPaKTHKO-OPUEHTHPOBAHHbIC https://myschool.edu.ru/
HezeIst rOMOJIOTMYeCKHH  psii, obmwas  Qopmya, | 3AHHA. YMeTh omnuchiBaTh, OOBICHSTH
44 cTpoeHHe MoJTeKys, w3OMepHs, €CTECTBEHHOHAYYHbIE SIBIICHUS.
XapakTepu3oBaTh W CPAaBHUBATh SIBICHUS,
HOMEHKJIaTypa, Kiaccudukaus, Guandeckue baxT,  VIHTGpIpETHpORATh JaHHIC H
CBOMCTBA HCIIOJIH30BATh JJOKA3aTENbCTBRA.
15 BbIMONHATE  MpaKTUKO-OpHEeHTHpoBaHHbIE | https://myschool.edu.ru/
Hezlenst 3aaHusl. YMETb ONUCHIBATh, OOBSACHATH
45 XuMHu4yecKkre CBOMCTBA IpCaACIIbHBIX €CTECTBECHHOHAYYHBIE SIBJICHUS.
OJIHOATOMHBIX CIIMPTOB XapakTepu3oBaTh W CPAaBHHUBATH SIBICHUS,
¢aktel.  MHTepmpeTHpoBaTh JaHHBIE U
HCIIOJIb30BaTh J0KA3aTeIbCTRA.
16 BremonHATE  mpakTHKO-OpHEeHTHpoBaHHBIE | https://myschool.edu.ru/
Hezlens 3aaHusl. YMETb OINUCHIBaTh, OOBSCHATH
46 CriocoObr  momydeHHS M TPUMCHCHHC | eCTECTBEHHOHAYYHBIE SIBJICHUSL.
OJIHOATOMHBIX CIIMPTOB XapakTepu3oBaTh W CPAaBHUBATH SIBICHUS,
¢daktel.  MHTepmpeTHpoBaTh JaHHBIE U
HCIIOJIb30BaTh J0KA3aTeIbCTRA.
16 BbIMoNHATE  MpaKTUKO-OpHEeHTHpoBaHHBIE | https://myschool.edu.ru/
HEACA IIpocThie 3¢)HpH: HOMEHKIIATypa U H30MEPUS, 3aJaHus. YMETh OIMCHIBATh, OOBIACHATH
47 0COOEHHOCTH (U3NYECKUX U XUMHUYECKUX CCTECTBCHHOHAYHHBIC ABJICHHA.
. XapakTepu3oBaTh U CPaBHHUBATH SIBJICHUSA,
CBOHCTB ¢dakTel.  MHTepmpeTHpoBaTh JNaHHBIE U
HCIIOJIb30BaTh J0KA3aTeNIbCTRA.
16 BBIMONHATE  MpaKTUKO-OpHEeHTHpoBaHHBIE | https:/myschool.edu.ru/
HeAeIA MHOroaToOMHBIE CIUPTBI: JTHIEHITIHMKONb | | SAMaHHs. YMeTh  ONHCHIBATH, OOBACHATH
48 TJIMIEepUH, WX (QU3NYECKHe M XUMHUYECKHE CCTECTBCHHOHAYHHBIC ABJICHHA.

CBOWCTBA

XapakTepu3oBaTb U CPAaBHUBATH SBJICHMUS,
(aKTHI. HNHrepnpetnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.




49

17
Henens

Crioco0BbI MOJIy4YCHHUA n MMPUMCHCHUC

MHOTI'0AaTOMHBIX CITUPTOB

BpINONHATE  IIPAKTUKO-OPUEHTUPOBAHHBIE
3aJjaHuA. YMETb OIIUCBIBaTh, OOBSCHATH
€CTECTBEHHOHAYYHbIE SIBJICHUSL.
XapakTepu3oBaTb W CPABHUBATH SIBJICHUSA,
(aKThI. HNHrepnpetupoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

50

17
Henens

®deHONI: CTPOCHHE MOJICKYJIbI, (PU3UUCCKHUEC
cBoiicTBa. TOKCUYIHOCTH )eHOIa

BBINONMHATE  IIPAKTUKO-OPUEHTUPOBAHHBIE
3aJjaHusA. YMEThb OIIUCBIBaTh, OOBSCHATH
€CTECTBEHHOHAYYHbIE SIBJICHHUSI.
XapakTepu3oBaTb U CPAaBHUBATH SBJICHMUS,
(aKTHI. WHrepnpeTpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

51

17
Henens

XuMuyeckue cBoiicTBa (heHona

BpIMONMHATE  IPAKTUKO-OPUEHTHPOBAHHBIE
3aJjaHusA. YMETh OIIUCBIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBJICHHUS.
XapakTepus3oBaTb U CPAaBHUBATH SBJICHMUS,
(aKTHI. HHrepnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

52

18
Heaens

Crioco0bI nostydeHust 1 npuMeHeHne GpeHona

BpIMOMHATE  IPAKTUKO-OPUEHTHUPOBAHHBIE
3aJjaHus. YMETh OIIUCBIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBJICHHUSI.
XapakTepu3oBaTb U CPAaBHUBATH SBJICHMUS,
(hakThI. WHrepnpetnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

53

18
Henens

[Ipaktuueckas pabora Ne 2. Pemenue
AKCIEPUMEHTAIbHBIX 331a4 10 TeMe "CIupTsl

1 GeHoITBI"

BpIMOMHATE  IPAKTUKO-OPUEHTHPOBAHHBIE
3aJjaHusA. YMETh OIIUCBIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBIICHHUSI.
XapakTepu3oBaTb U CPAaBHUBATH SIBJICHMUS,
(bakThI. WNHTepnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JOKA3aTeIbCTBA.

https://myschool.edu.ru/

54

18
Henens

Cucrematusamus U 000OIIEHUE 3HAHUU II0
TEME

BpIMOAHATE  NPAKTUKO-OPUEHTUPOBAHHBIE
3alaHusl. YMETh ONHUCHIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBIICHHUS.
Xapaktepu3oBaTb U CpPaBHUBATH SIBJICHMUS,
(bakThI. WNHrepnpetnpoBaTh JaHHBIE U
HCIIOJIb30BATh JJOKA3aTEJIbCTBA.

https://myschool.edu.ru/

55

19
Henes

Anpnerunel U
CTPOCHHE

KCTOHBI: OJICKTPOHHOC

KapOOHMIbHON TpYIIbL;

BBINONHATE  MPaKTUKO-OPUEHTUPOBAHHBIE
3a7aHus. YMETh OIUCHIBaTh, OOBICHATH

https://myschool.edu.ru/




TOMOJIOTHUYECKHE psAbl, oO0mmas Qopmya,
U30MepHs ¥ HOMECHKJIaTypa

€CTECTBEHHOHAYYHbIE SIBJICHUSL.
XapakTepu3oBaTb U CPAaBHUBATH SIBJICHUSA,
(axThI. HNHrepnpetupoBaTh JTaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

56

19
Henens

AJ'H:I[GFI/I,Z[BI n KCTOHBI: (I)I/ISI/I‘{eCKI/Ie

CBOfICTBa; pCakuuu MpuCOCANHCHUA

BbINONMHATE  IPAKTUKO-OPUEHTUPOBAHHBIE
3aJjaHusA. YMEThb OIIUCBIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBJICHHUSI.
XapakTepu3oBaTb U CPAaBHUBATH SBJICHMUS,
(aKTHI. HNHrepnpeTpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

57

19
Henens

Peakiun OKHCJICHUA n Ka4€CTBCHHLBIC

pPCeakiuu aJibACTUA0B U KETOHOB

BpIMOMHATE  IPAKTUKO-OPUEHTHPOBAHHBIE
3aJjaHusA. YMETh OIIUCBIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBJICHHUS.
XapakTepu3oBaTb U CPAaBHUBATH SBJICHMUS,
(aKTHI. HHrepnpeTnpoBaTh aHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

58

20
Heaens

CnocoOb1 MOJIYYCHHA aJIbACTUAOB U KETOHOB

BpIMOMHATE  IPAKTUKO-OPUEHTHUPOBAHHBIE
3aJjaHus. YMETh OIIUCBIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBJICHHUSI.
XapakTepu3oBaTb U CPAaBHUBATH SBJICHMUS,
(hakThI. WHrepnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

59

20
Henens

OmHOOCHOBHBIE TpeAeNbHbIE KapOOHOBHIE

KHUCJIOTHI, 0COOEHHOCTHU CTPOCHUMA ux

MOJIEKYT

BpIMOMHATE  IPAKTUKO-OPUEHTHPOBAHHBIE
3aJjaHusA. YMETh OIIUCBIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBIICHHUS.
XapakTepu3oBaTb U CPAaBHUBATH SIBJIICHMUS,
(bakThI. WNHTepnpeTnpoBaTh JTaHHBIE U
HCIIOJIB30BATh JJOKA3aTeIbCTBA.

https://myschool.edu.ru/

60

20
Henens

W3omepust M HOMEHKJIATypa KapOOHOBBIX
KHCJIOT, UX (hu3nuecKue cBOcTBa

BbINOAHATE  NPAKTUKO-OPUEHTHUPOBAHHBIE
3alaHusl. YMETh ONHUCHIBaTh, OOBSCHATH
€CTECTBEHHOHAYYHbIE SIBIICHHUS.
Xapaktepu3oBaTb U CpPaBHUBATH SIBJICHMUS,
(bakThI. WNHrepnpeTnpoBaTh JaHHBIE U
HCIIOJIb30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

61

21
Henes

XUMHAYECKHE CBOMCTBA NpeeIbHbIX

OJHOOCHOBHBIX Kap6 OHOBBIX KHCJIOT

BBINONHATE  MPaKTUKO-OPUEHTUPOBAHHBIE
3aJlaHusl. YMEThb OIUCBIBaTh, OOBICHITH
€CTECTBEHHOHAYYHBIE SIBJICHUSL.
XapaKkTepu30oBaTh M CpaBHUBATH SIBJICHUS,

https://myschool.edu.ru/




(aKThI. HNHrepnpeTupoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

21 BeIMONHATE  MpaKTUKO-OpHEeHTHpoBaHHKIE | https:/myschool.edu.ru/
HEZCA OcCoGeHHOCTH CBOMCTR MypPaBBHHOI 3aJaHusI. YMEThb OIMCHIBATh, OOBIACHATH
62 KHUCJIOTHI. Mmuoroo6pazue  KapOOHOBBIX CCTCCTBCHHOHAYHHBIC ABJICHHUA.
XapakTepu3oBaTh W CPaBHHUBATH SIBICHUSA,
KHCIOT (hakThI. WNuTepnipeTrpoBaTh JaHHBICE U
HCIIOJIb30BaTh J0KA3aTeIbCTRA.
21 OCOGEHHOCTH  CBOMCTB: HENpejeNbHBIX U | BBIIONHATH — HPaKTHKO-OPHEHTHPOBAHHbIC https://myschool.edu.ru/
HEZCIA apOMaTHICCKUX KapOOHOBBIX, 3a7aHus. YMETh OIIUCHIBaTh, OOBICHATH
63 JTUKapOOHOBBIX, TUJIPOKCUKAPOOHOBBIX CCTCCTBCHHOHAYHHPIC ABJICHHA.
XapakTepu3oBaTh U CPaBHHUBATH SIBICHUSA,
KHCJIOT. [IpeacraBurenu BBICIIINX
(hakThI. WuTepripeTrpoBaTh JaHHBIC U
KapOOHOBBIX KHCIIOT UCIIOIb30BaTh JOKA3aTeIbCTBA.
22 BemonHATE  MpaKTHKO-OpHEeHTHpoBaHHKIE | https://myschool.edu.ru/
Hezenst 3alaHusl. YMETh ONUCHIBaTh, OOBSICHATH
64 [onsitne 0  MPOM3BOAHBIX  KapOOHOBBIX | ecTeCTBEHHOHAYYHBIE SIBJICHHUSI.
KHCIIOT XapakTepu3oBaTh U CPAaBHHUBATH SIBICHUSA,
(hakThI. WHuTepripeTrpoBaTh JaHHBIC U
HCIIOJIb30BAaTh J0KA3aTeIbCTRA.
22 BeImonHATE  MpaKTHKO-OpHEeHTHpoBaHHKIE | https://myschool.edu.ru/
HEnenA 3a7aHus. YMETh OIUCHIBaTh, OOBICHSATH
65 CrocoObl ~ MONMyYCHWs M NPUMCHCHHC | ecTeCTBEHHOHAYYHBIE SIBIICHHUSI.
KapOOHOBBIX KUCTIOT XapakTepu3oBaTh U CPaBHHUBATH SIBICHUSA,
(hakThI. WHTepripeTrpoBaTh JaHHBIC U
WCIIOJIb30BaTh JI0KA3aTeIbCTRA.
22 BeImonHATE  TPaKTUKO-OpUEeHTHPOBaHHBIe | https:/myschool.edu.ru/
HEneIA 3a7aHus. YMETh OIUCHIBaTh, OOBICHATH
66 CrnoxHble  3(GUPBL:  TOMONOTUYECKHH  PSIJ, | ecTecTBEHHOHAYYHBIE SIBJICHUS.
obmas popmyia, n3oMepus U HOMEHKIATypa | XapakTepu3oBaTb U CpPABHHUBAThH SIBJIICHUS,
(bakThI. WnTepnpetrpoBaTh JaHHbBIE U
HCIIOJIb30BATh JJOKA3aTEIbCTBA.
23 BBIMONHATE  MPaKTHKO-OpHEeHTHpoBaHHKIE | https://myschool.edu.ru/
HENEIA 3a7aHus. YMETh OIUCHIBaTh, OOBICHATH
67 OuU3NYECKUE M XUMUIECKHE CBOHCTBA YPUPOB CCTCCTBCHHOHAYHHPIC ABJICHUA.

Xapaktepu3oBaTb U CpPaBHUBATH SIBJICHHUS,
(hakThI. WNHurepnpeTnpoBath JaHHBIE U
HCI0JIb30BaTh J0KA3aTeIbCTBA.




23 ) BoeImonHATE  MpaKTHKO-OpHEeHTHpoBaHHBIE | https://myschool.edu.ru/
HEJIeIIs Pemenne pacuCTHBIX 3aj1a4: MO YPABHEHUIO | sanapyg  VMeTh ONMCHIBATH, OOBACHATH
68 XMMHMYECKOH  PEaKIMM, Ha ONpPENCNCHHE | ecTECTBEHHOHAYYHBIE SIBJICHUSL.
MOJIEKYJISIpHOW  (hOpMyJIBI  OpraHu4eckoro | XapakTepu3oBaTb U CpaBHMBATH SIBJICHUS,
BEIIECTBA ¢aktel.  MHTepmpeTHpoBaTh JNaHHBIE U
UCIOJIb30BAaTh JI0KA3aTeNIbCTBA.
23 BBIMONHATE  MpaKTHKO-OpHEeHTHpoBaHHKIE | https://myschool.edu.ru/
HCOCIIA
a IpakTuueckas paGora Ne 3. Perenue | 33/QHUA. YMeTb ONUCHIBATH, OOBACHATH
€CTECTBEHHOHAYYHbIE SIBIICHHUSL.
69 HKCHEPUMEHTANBHBIX  3aJad [0  TeMe Y
Y " XapakTepu3oBaTh M CPaBHUBATh SIBICHUS,
KapOonoBsie kucnotsl. ClioxHbIE 3QHUPHI
¢aktel.  MHTepmpeTHpoBaTh JaHHBIE U
UCIOJIb30BAaTh JI0KA3aTENIbCTBA.
24 BreImonHATE  MpaKTHKO-OpHEeHTHpoBaHHKIE | https://myschool.edu.ru/
HEnenA 3aaHus. YMETh OIIUCHIBaTh, OOBSICHATH
70 >KI/IpBI: CTpOCHUC, (I)I/I3I/I‘-IGCKI/IC U XUMHNYCCKHUEC €CTECTBEHHOHAYYHBIE SIBJIICHUSIL.
CBOICTBa (THAPOIIU3 XapakTepu3oBaTh M CPABHUBATH SIBJICHUS
>
¢dakTel.  MHTEpmpeTHpoBaTh NaHHBIE U
HCIOJIb30BATh JI0KA3aTeNIbCTBA.
24 BemonHATE  MpaKTHKO-OpHEeHTHpoBaHHKIE | https://myschool.edu.ru/
HCOCIIA o
A OCOGEHHOCTH CBOHCTB KHPOB, COepKalx | SAIAHMS. YMeTh ONUCHIBATH, OOBACHATH
€CTECTBEHHOHAYYHbIE SIBIICHHSL.
71 OCTaTKH HEMpPEJENbHBIX JKUPHBIX KHCIOT.
XapakTepu3oBaTh M CPaBHUBATh SIBJICHUS,
JKups! B ipupone
¢daktel.  MHTEpmpeTHpoBaTh JaHHBIE U
HCII0JIb30BAaTh J0KA3aTeIbCTBA.
24 BeImonHATE  MpaKTHKO-OpHEeHTHpoBaHHKIE | https://myschool.edu.ru/
HEOCIIA
A MbUla Kak CONM  BBICHIMX KapOOHOBBIX | 33/IAHUSA. YMeTh ONUCHIBATH, OOBACHATH
. €CTECTBEHHOHAYYHbIE SIBIICHHSL.
72 KHUCJIOT, X Mortomiee neiicTtBue. Ilonsarue o
CMC XapakTepu3oBaTh M CPaBHUBATh SIBJICHUS,
CUHTETUYECKUX MOIOILIUX CPEICTBAX
Hx cpen ( ) ¢daktel.  MHTEpmpeTHpoBaTh NaHHBIE U
HCII0JIb30BaTh J0KA3aTEIbCTBA.
25 BreIMoNHATE  MpaKTHKO-OpHEeHTHpoBaHHKIE | https://myschool.edu.ru/
HEOCIIA
A TeHeTuueckas CBA3b  YIVIEBOJOPOJOB i | SAMAHMS. YMeTb ONUCHIBATH, OOBICHATH
€CTECTBEHHOHAYYHbIE SBIICHHUS.
73 KHCJIOPOJICOIEPrKaLIX OpraHUYeCKUX
XapakTepu3oBaTh M CPaBHUBATh SIBIICHUS,
BELIECTB
m ¢daktel.  MHTepnpeTupoBaTh [aHHBIE U
HCII0JIb30BAaTh J0KA3aTEIbCTBA.
74 25 Pacu€tsl 1m0 ypaBHEHHSIM XHMHUYECKHX | BBIMOMHATH  TpakTHKO-opueHTHpOBaHHBIE | https://myschool.edu.ru/
HENEIA 3a7aHus. YMETh OIUCHIBaTh, OOBICHATH

peakuui




€CTECTBEHHOHAYYHbIE SIBJICHUSL.
XapakTepu3oBaTb U CPAaBHUBATH SIBJICHUSA,
(axThI. HNHrepnpetupoBaTh JTaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

75

25
Henens

CI/ICTeMaTI/BaI_[I/ISI n O606H.[€HI/IC 3HAaHUM II0
TEMEC

BbINONMHATE  IPAKTUKO-OPUEHTUPOBAHHBIE
3aJjaHusA. YMEThb OIIUCBIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBJICHHUSI.
XapakTepu3oBaTb U CPAaBHUBATH SBJICHMUS,
(aKTHI. HNHrepnpeTpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

76

26
Henens

Oo6mas
Ki1accuuKaiys yrieBoaoB (MOHO-, AH- H

XapakTepUCTHKa  YIJIEBOJAOB U

NI0JIMCaXapH/ibl)

BpIMOMHATE  IPAKTUKO-OPUEHTHPOBAHHBIE
3aJjaHusA. YMETh OIIUCBIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBJICHHUS.
XapakTepu3oBaTb U CPAaBHUBATH SBJICHMUS,
(aKTHI. HHrepnpeTnpoBaTh aHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

77

26
Heaens

Monocaxapuapl: (U3MYECKHUE CBOWCTBA U
Hax0JEHUE B MPUPOJE

BpIMOMHATE  IPAKTUKO-OPUEHTHUPOBAHHBIE
3aJjaHus. YMETh OIIUCBIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBJICHHUSI.
XapakTepu3oBaTb U CPAaBHUBATH SBJICHMUS,
(hakThI. WHrepnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

78

26
Henens

IIpuMeHeHne TUIIOKO3bI, €€ 3HaYyeHUe B
JKU3HEIEATEIIbHOCTH OpraHu3Ma

BpIMOMHATE  IPAKTUKO-OPUEHTHPOBAHHBIE
3aJjaHusA. YMETh OIIUCBIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBIICHHUS.
XapakTepu3oBaTb U CPAaBHUBATH SIBJIICHMUS,
(bakThI. WNHTepnpeTnpoBaTh JTaHHBIE U
HCIIOJIB30BATh JJOKA3aTeIbCTBA.

https://myschool.edu.ru/

79

27
Henens

Jucaxapupl: caxapo3a, MajabTO3a U JIAKTO34.
HaxoxxneHne B 1pupoie U IPUMEHEHHUE
JIMCaxapuioB

BbINOAHATE  NPAKTUKO-OPUEHTHUPOBAHHBIE
3alaHusl. YMETh ONHUCHIBaTh, OOBSCHATH
€CTECTBEHHOHAYYHbIE SIBIICHHUS.
Xapaktepu3oBaTb U CpPaBHUBATH SIBJICHMUS,
(bakThI. WNHrepnpeTnpoBaTh JaHHBIE U
HCIIOJIb30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

80

27
Henes

[Tonucaxapuapl: CTpOEHHE MaKpPOMOJIEKY,

¢usznyeckue U XMMHYECKHE  CBOMCTBA,

IMPUMCHCHUC

BBINONHATE  MPaKTUKO-OPUEHTUPOBAHHBIE
3aJlaHusl. YMEThb OIUCBIBaTh, OOBICHITH
€CTECTBEHHOHAYYHBIE SIBJICHUSL.
XapaKkTepu30oBaTh M CpaBHUBATH SIBJICHUS,

https://myschool.edu.ru/




(aKThI. HNHrepnpeTupoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

81

27
Henens

ITonsitre 00 HCKYCCTBCHHBIX BOJIOKHAX

BBINONMHATE  IPAKTUKO-OPUEHTUPOBAHHBIE
3aJJaHusA. YMEThb OIIUCBIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBJICHHUSI.
XapakTepu3oBaTb U CPAaBHUBATH SBJICHMUS,
(aKTHI. HHrepnpeTpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

82

28
Henens

Pemenue PACUCTHBIX 3aJla4 Ha OIPCACICHUC
JO0JIN BbIXOJa IpOAYKTa pcakuuun oT
TCOPCTUUCCKHU BO3MOKHOI'O

BpIMONMHATE  IPAKTUKO-OPUEHTHPOBAHHBIE
3aJjaHusA. YMETh OIIUCBIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBJICHHUS.
XapakTepu3oBaTb U CPAaBHUBATH SBJICHMUS,
(aKTHI. WNHrepnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

83

28
Heaens

Cucrematusamus 4 00OOIIEHHUE 3HAHUU II0
pasneiny

BpIMOMHATE  IPAKTUKO-OPUEHTHUPOBAHHBIE
3aJjaHus. YMETh OIIUCBIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBJICHHUSI.
XapakTepu3oBaTb U CPAaBHUBATH SBJICHMUS,
(hakThI. WHrepnpetnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

84

28
Henens

KonrponsHas pabota o TeMe
"Kucnoponconepxaiue OpraHUYECKUE
coeluHeHUs "

BpIMOMHATE  IPAKTUKO-OPUEHTHPOBAHHBIE
3aJjaHusA. YMETh OIIUCBIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBIICHHUSI.
XapakTepu3oBaTb U CPAaBHUBATH SIBJIICHMUS,
(bakThI. WNHTtepnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JOKA3aTeIbCTBA.

https://myschool.edu.ru/

Paznen 4 «A3orconepxaiue oprannyeckue coexuHenus» (12 yaca)

85

29
Henes

AMUHBIL: KTaccuUKaIys, CTPOSHUE MOJIEKYT,
oOmras popmya, U3oMepusi, HOMEHKJIATypa U
¢buznyeckue cBoiicTBa

BpINoOnAHATE  IPAKTUKO-OPUEHTUPOBAHHBIE
3alaHusl. YMETh ONHUCHIBaTh, OOBSCHATH
€CTECTBEHHOHAYYHbIE SIBJICHUS.
XapakTepus3oBaTb U CPaBHHUBATH SIBJICHHS,
(hakThI. WNHurepnpeTnpoBath JaHHBIE U
HCIOJIb30BATh JIOKA3ATEIbCTBA.

https://myschool.edu.ru/

86

29
Henes

XHUMHYECKHE CBOMCTBa aJ'II/I(baTI/I‘ICCKI/IX
aMHWHOB

BpINOAHATE  IPAaKTUKO-OPUEHTUPOBAHHBIE
3alaHusl. YMETh ONUCHIBaTh, OOBIACHSITH
€CTECTBEHHOHAYYHbIE SIBIICHHUS.
XapakTepus3oBaTb U CPaBHHUBATH SIBJICHHUS,
(hakThI. WHTtepnpeTnpoBaTh JTaHHBIE |

https://myschool.edu.ru/




HCIIOJB30BaTh J0KA3aTCJILCTBA.

87

29
Henes

AHWIMH: CTPOEHHME AaHWJIMHA, OCOOEHHOCTH
XMMHUYECKHX CBOWCTB aHWJIMHA

BpINOAHATE  IPAaKTUKO-OPUEHTUPOBAHHBIE
3alaHusl. YMETh ONUCHIBaTh, OOBIACHSITH
€CTECTBEHHOHAYYHbIE SIBIICHHUS.
XapakTepu3oBaTb U CPaBHHUBATH SIBJICHHS,
(bakThI. WNHurepnpetnpoBaTh JaHHBIE U
HCIMOJIb30BATh JIOKA3aTENIbCTBA.

https://myschool.edu.ru/

88

30
HeOeIs

CnocoObl  mody4YeHHsI UM NPUMEHEHHE

aJ'II/I(i)aTI/I‘IeCKI/IX dAMHUHOB

BBINONMHATE  NMPaKTUKO-OPUEHTUPOBAHHBIE
3aJaHusl. YMETb ONUCHIBATh, OOBACHATH
€CTECTBEHHOHAYYHbIE SBJICHUS.
XapakTepu3oBaTb W CPaBHMUBATh SIBJICHUS,
¢akTel.  MHTepmpeTHpoBaTh JaHHBIE U
HCII0JIb30BaTh J0KA3aTEJIbCTBA.

https://myschool.edu.ru/

89

30
HeNeIs

AMHWHOKHCIIOTEI: HOMCHKJIaTypa U U30MCPUs,

buszngeckue CBOWCTBA. OtnenbHbIC

MnpeaACTAaBUTCIIN O-aMUHOKHCIIOT

BBINONMHATE  NPaKTUKO-OPUEHTUPOBAHHBIE
3aaHusl. YMETh ONUCHIBATh, OOBSACHATH
€CTECTBEHHOHAY4YHbIE SIBJIICHUS.
XapakTepu3oBaTh W CPaBHHUBATh SIBICHUS,
¢akTel.  MHTepnpeTupoBaTh JaHHBIE U
HCII0JIb30BaTh J0KA3aTEIbCTRA.

https://myschool.edu.ru/

90

30
HeNEeIs

XnUMHYecKre CBOMCTBa AMHMHOKHUCJIOT, HX

Ouooruyeckoe 3HA4YCHHC AMHWHOKHCIIOT.

CuHTe3 1 TUApPOJIN3 MECITUA0B

BBINOMHATE  NMPaKTUKO-OPUEHTUPOBAHHBIE
3aJaHusl. YMETb ONUCHIBATh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBJIICHUS.
XapakTepu3oBaTb W CPAaBHHUBATh SIBICHUS,
¢akTel.  MHTepmpeTHpoBaTh JaHHBIE U
WCIIOJIb30BaTh J0KA3aTeIbCTRA.

https://myschool.edu.ru/

91

31
Henenst

benku  xak  mpupoAHbBIE

CTPYKTYpBI O€JIKOB

ITOJIUMEPBLI;

BBINONHATE  NMPaKTUKO-OPUEHTUPOBAHHBIE
3aaHusl. YMETb ONUCHIBATh, OOBSICHATH
€CTECTBEHHOHAY4YHbIE SIBIICHUS.
XapakTepu3oBaTb M CPABHUBATH SIBJICHMS,
(aKThI. WHTepnpeTupoBaTh JaHHBIE U
HCIIOJIb30BATh JOKA3aTEIbCTBA.

https://myschool.edu.ru/

92

31
Henens

XuMH4ecKre CBOMCTBA OEIKOB

BpINONMHATE  IIPAKTUKO-OPUEHTHUPOBAHHBIE
3aJjaHuA. YMETb OIIUCBIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHbIE SIBJICHUSL.
XapakTepu3oBaTb U CPABHUBATH SIBJICHUSA,
(aKThI. HNHrepnpeTupoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/




31 BoeImonHATE  MpaKTHKO-OpHEeHTHpoBaHHBIE | https://myschool.edu.ru/
HCACIA
A A30TconepKalLIme reTepoHKINIecKHe | SAMAHHS. YMeTh oOmmchIBaTh, OOBSACHATH
. | ecrecTBeHHOHay4YHBIC SIBJICHUSL.
93 COC/IMHEHUSL. HyxknenHoBbie KUCIIOTHI:
5 XapakTepu30BaThb U CPaBHUBAThH SIBICHHUS,
TaB, CTPOCHHE ¥ OMOJIOTHYECKAs POJIb
coCTaB, cTpochHe OJIoriaecKadi po ¢daxtel.  MHTepnpeTHpoBaTh JaHHBIC U
UCIIOJIb30BATh JIOKA3aTeNIbCTBA.
32 BBIMONHATE  MpaKTHKO-OpHEeHTHpoBaHHKIE | https://myschool.edu.ru/
HeJIeNs Ilpakruyeckas pabora Ne 4. PEIICHHE | 5prappg  VmeTh oOMMCHIBATH, OOBACHATH
94 OKCIICPUMCHTAJIBHBIX ~ 3aa4 MO  TEMC | ecTeCTBEHHOHAYYHbIE SIBJICHHUSI.
"A3zoTcoaepkainue oprannyeckue | XapakTepu3oBaTh W CPAaBHUBATH SIBICHHS,
coequHeHus" (1)3.KTI)I. I/IHTepHpeTI/IpOBaTI) OAaHHBIC U
UCIIOJIb30BATh JIOKA3aTeNILCTBA.
32 BreImonHATE  MpaKTHKO-OpHEeHTHpoBaHHKIE | https://myschool.edu.ru/
HEACIA
a IMpakTHueckas pabota Ne 5. Permenme | 38/aHMA. YMeTh OmMCHIBaTh, OOBSACHATH
€CTECTBEHHOHAYYHbBIC SIBJICHUSL.
95 IKCIIEPUMEHTANIBHBIX ~ 33Jad 10  TeMe
" . | XapakTepu3oBaThb M CPaBHUBATH SBIEHMUI,
Pacrio3HaBaHie opraHMYeCKUX COCAMHEHUIN
¢daktel.  MHTepnpeTHpoBaTh JaHHBIC |
UCIIOJIb30BATh JI0KA3aTeNIbCTBA.
32 BemonHATE  MpaKTHKO-OpHEeHTHpoBaHHKIE | https://myschool.edu.ru/
HEACIA
a KoHTposbHast pabora o Teme | 330aHHA. YMETh ONHUCHIBaTh, OOBACHATH
" €CTECTBEHHOHAYYHbBIC SIBJICHUSL.
96 A3soTrconepxaiue OpraHUYECKUE
\ XapakTepu30oBaTh U CpaBHUBAThH SIBICHHUS,
COC/IMHCHUS
daktel.  MHTepmpeTHpoBaTh JaHHBIC |
UCIIOJIb30BATh JI0KA3aTeNbCTBA.
Paznen 5. BoicokomoJiekyJisipHbIe coenHeHusi (6 yacos)
33 BbIMoONHATE  MpaKTUKO-OpHEeHTHpoBaHHbIE | https://myschool.edu.ru/
HEJIeIIs OcHosubie HOHATHA XUMHH | 3anappg.  YMeTh OIUCHIBATh, OOBSICHSITH
97 BRICOKOMOJICKY TAIDHBEIX COCIMHCHUH 1 | eCTeCTBEHHOHAYYHbIE SIBIICHUSL.
METOJl WX CHHTE3a —IOoNuMepu3anusi W | XapakTepu3oBaTh M CpPaBHHMBATh SBJIICHUS,
MOJIMKOHJICH AL (baKTbI. HHTCpHpeTHpOBaTB JaHHbIC U
HCIIOJIb30BATh JIOKA3aTeNIbCTBA.
33 BremonHATE  mpakTHKO-OpHEeHTHpoBaHHBIE | https://myschool.edu.ru/
HEZCIA 3aJaHus. YMETh OIMCHIBATh, OOBIACHATH
08 ITmacTmaccel. yTI/IJII/I?:aIII/ISI u Hepepa60TKa €CTECTBEHHOHAYYHbIE SIBJICHUSL.

jiacTukKa

XapakTepu3oBaTb W CPABHUBATH SIBJICHUSA,
(aKThI. HNHrepnpeTupoBaTh IaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.




33 BoeImonHATE  MpaKTHKO-OpHEeHTHpoBaHHBIE | https://myschool.edu.ru/
HEZCIA 3aJaHus. YMETh OIMCHIBATh, OOBICHATH
99 DnacToMephbl: HATYPalbHbI CHHTETHYECKHUE | ecTeCTBEHHOHAYUHBIC SIBJICHUSL.
Kayuyku. Pe3una XapakTepu3oBaTh M CpPAaBHUBATH SIBJICHHS,
(hakThI. WNurepnpetnpoBath JaHHBIE U
HCIIOJIb30BATh JIOKA3aTEIbCTBA.
34 BBIMONHATE  MpaKTHKO-OpHEeHTHpoBaHHKIE | https://myschool.edu.ru/
HEacst
it Bo/lOKHa:  HATypalbHBle, HCKYCCTBEHHbIe, | 3A/AHUA. VYMeTh OnmchIBaTh, OOBICHITH
€CTECTBEHHOHAYYHbIC SIBJICHUS.
100 cunternyeckue. [loaumepsl crnenuanbHOTO
XapakTepu3oBaTh W CPaBHUBATH SIBJICHHUS,
Ha3HAYEHUS
(hakThI. HNurtepnpetupoBath JaHHBIE U
HCIIOJIb30BATh JIOKA3aTEIbCTBA.
34 BreImonHATE  MpaKTHKO-OpHEeHTHpoBaHHKIE | https://myschool.edu.ru/
Heacest
it IpakTudeckas pa6ora Ne 6. Permenne | 33/MQHUA. VYMeTh OnMchIBaTh, OOBICHITH
€CTECTBEHHOHAYYHbIC SIBJICHUS.
101 DKCIEPUMEHTAIIBHBIX ~ 33aJad [0  TeMe
" " XapakTepu3oBaTh U CPaBHHUBATH SIBICHUS,
Pacno3naBanue macTMace U BOJIOKOH
(hakThI. WNutepnipeTnpoBath JaHHBIE |
HCIIOJIb30BATh JI0KA3aTEIbCTBRA.
34 BpImoHATE  TIPAKTUKO-OPUEHTUPOBAHHBIE
HEeacst
A OG60O0IIEHNE M CHCTEMATH3AlMS U3ydeHHOro | SAMaHHs. YMeTh  OMHCHIBATH, OOBACHATH
" €CTECTBCHHOHAYYHbIC SIBJICHUS.
102 Marepuayia 1o TeMme ''BBICOKOMOIEKYISpPHbIE
" XapakTepu3oBaTh U CPAaBHHUBATH SIBICHUS,
COCTMHEHHUS
(baKTI)I. I/IHTepHpeTI/IpOBaTI) JaHHBIC U https://myschool‘edu_m/
HCTOJIb30BAaTh JIOKA3aTEJIbCTBA.

Ha 2023-2024 yueOHbIN roa

KanennapHo-teMaTnyeckoe IiiaHupoBaHue 1o npeamery «Xumus» (yriayoaeHHbld ypoBeHb» (11 kiacc)

Yuutenn: LleneneB A.A.



ypokxa

Jlara
NPOBeJACHUs

IJIaH

(paxr

Tema ypoka

®opmupoBaHue GPYHKIHMOHAILHOH
rPaMOTHOCTH

DJIEeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

Paspnen 1. «Teoperuyeckre OCHOBbI OpraHudeckoi xumum» (39 yacos)

1
HeNeIs

Atom. CocTaB aTOMHBIX siAep. XUMUYECKHUM
aneMeHT. M30Tomnsl

BpINonaHATE MPaKkTUKO-OPHUEHTHUPOBAHHBIE
3aJJaHUs. YMETh OIMCHIBATh, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBIICHUS.
XapakTepr3oBaTh U CPAaBHHBAThH SIBJICHUA,
¢daktel.  MHTEpmpeTupoBaTh JaHHBIE U
HCTIOJIb30BATh JIOKA3aTCIbCTBA.

https://myschool.edu.ru/

1
Henenst

CtpoeHue 3JIEKTPOHHBIX 000JIOYEK aTOMOB,
KBAHTOBBIC YHUCIIA

BBINONHATE MPaKTUKO-OPUEHTUPOBAHHBIE
3aJjaHuA. YMETb OIUCHIBaTh, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHUSL.
XapakTepru3oBaTh U CPAaBHUBATH SIBICHMS,
¢akTel.  MHTepmnpeTrnpoBaTh JaHHBIE U
HCIOJIb30BaTh JOKA3aTEIbCTBA.

https://myschool.edu.ru/

1
Henens

Knaccudukanus XMMHYECKHX JJIEMEHTOB (-,
p-, d-, f-3emMeHThI)

BbINONHATE IPaKTUKO-OPUEHTUPOBAHHBIE
3aJjaHuA. YMETb OIMCHIBaTh, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMUSL.
XapakTepru3oBaTh U CPAaBHUBATH SIBICHMS,
¢akTel.  MHTepmnpeTupoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

2
Henens

Pacnipenenenue B1EKTPOHOB 1O aTOMHBIM
opOuTaIsim

BbINONHATE PaKTUKO-OPUEHTUPOBAHHBIE
3aJJaHiA. YMETb ONHCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CPaBHHMBATh SIBICHUS,
¢dakTel.  MHTepmnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

2
Henens

ONEeKTpOHHbBIE KOH(HTypanuu aToMOB
AJIEMEHTOB B OCHOBHOM M BO30YXJIEHHOM
COCTOAHUU

BpIoOnHATE NPaKTUKO-OPUEHTHUPOBAHHBIE
3aJjaHuA. YMETb ONUCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CpPaBHMBATh SIBIICHUS,
¢dakTel.  MHTepmnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

2
Heaens

ONeKTpOHHbBIE KOH(Urypauuu VOHOB.
DIEeKTPOOTPULIATENBHOCTD

BrmmorHaTh IIPAKTUKO-OPUCHTHPOBAHHLIC
3aaHus. YMmeTh OIIMChIBATD, OOBACHATH

https://myschool.edu.ru/




€CTECTBEHHOHAYYHbIE SIBJICHMUSL.
XapakTepu3oBaTh U CPAaBHUBATH SIBICHMS,
¢dakTel.  MHTepmpeTupoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

7 3 . BhIMONHATE  TpakTHKO-OpUeHTHpOBaHHBIE |  https://myschool.edu.ru/
HEJIeIIs Iepuosmyeckuit  3akoH U IlepUOAMNECKAS | sanapyg. VMeTh OMUCHIBATH, OGBACHSTH
CUCTEMA XHUMHUYCCKUX DJJICMCHTOB Z[ . €CTECTBEHHOHAYYHBIE SIBJICHUY.
MeHjieneeBa, CBs3b C COBPEMEHHOM Teopueil | XapaKkTepu3oBaTh U CPaBHHUBATH SIBJICHUS,
CTPOECHHS aTOMOB (1)3.KTLI. I/IHTepHpeTI/IpOBaTb JaHHBbIC H
HCITOJIH30BATh JJOKA3aTelbCTBRA.
8 3 . BreIMONHATE  TpakTHKO-OpHeHTHpOBaHHBIE | https://myschool.edu.ru/
HeJens 3aKOHOMEPHOCTH ~ HM3MEHEHHMsl  CBOHCTB | 35nappg  VMeTh OMHCHIBATH, OOBACHATH
XUMHUYCCKUX DJJICMCHTOB H O6pa3yeMBIX nMHnu €CTECTBEHHOHAYYHBIE SIBJICHUS.
NPOCTHIX M CIOXHBIX BEIIECTB MO IpymmaM U | XapakTepu3oBaTh U CPaBHHUBATH SIBJICHUS,
neproIaM ¢daktel.  MHTeprnpeTHpoBaTh JaHHBIE U
HCITOJIH30BATh JOKA3aTeIbCTBRA.
9 3 BrImonHATE  TpakTHKO-OpHeHTHpOBaHHBIE | https://myschool.edu.ru/
HeJest 3aJlaHusl. YMETh OIMCHIBATh, OOBSICHATH
CI/ICTCMaTI/BaHHH u 0606H_ICHI/IC 3HAHUU II0 €CTECTBEHHOHAY4YHbIE SIBJICHUSL.
TEME XapakTepu30BaTh U CPABHUBATH SIBJICHUS,
¢daktel.  MHTEepnpeTnpoBaTh JaHHBIE U
HCII0JIb30BaTh J0Ka3aTeIbCTRA.
10 |4 . BEIMONHATE  TIpaKkTHKO-OpHeHTHpOBaHHBIE | https://myschool.edu.ru/
HeJIeIs Bunpr - xumutdeckod  CBA3M.  MEXaHM3MBI | 5apapyg  VMeTh OMHCHIBATH, OGBACHATH
0bpazoBaHHs KOBaJICHTHOH CBSI3H. | eCTECTBEHHOHAYJHBIE SABJICHHSL.
Bomoponnast  cBs3b.  MexMouekyspHbie | XapaKTepu30BaTh U CPaBHHUBATH SIBJIICHUS,
B3aHMOHeﬁCTBHH (baKTI)I. HHTepHpeTI/IpOBaTB JaHHBbIC H
HCIO0JIb30BaTh J0Ka3aTeIbCTRA.
11 |4 BBIMONHATE  PaKTHKO-OpHEHTHPOBaHHbIE | https://myschool.edu.ru/
HEeacst
A BAaJeHTHOCTS M BANEHTHBIE BO3MOKHOCTH | 3A1AHHA. YMETb ONMCHIBATH, OOBACHATE
. €CTECTBCHHOHAYYHbBIC SIBJICHUS.
atoMoB. CBSI3b  DJIEKTPOHHOH CTPYKTYPBI
XapakTepu3oBaTh U CPABHUBATH SIBJICHU,
MOJIEKYJI C UX TECOMETPHUECKHUM CTPOCHHUEM
Y p p ¢daktel.  MHTEpnpeTHpoBaTh JaHHBIC W
HCI0JIb30BaTh J0KA3aTeIbCTRA.
12 4 [IpencraBnenus 0 KOMIUICKCHBIX | BBINOJIHATE MpakTHKO-OpUeHTHpPOBaHHBIC | https://myschool.edu.ru/
Hemenst 3aJJaHUs. YMETh OIIHMCBIBATh, OOBICHATH

COCIMHCHUAX: COCTaB U HOMCHKIJIAaTypa

€CTECTBEHHOHAYYHBIE SIBIICHUS.
XapaKTepu30BaTh U CPABHMUBATH SIBICHUS,




¢akTel.  MHTepmnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

13

5
Henens

BemtecTBa
HEMOJIEKYJIIPHOTO

MOJIEKYJIIPHOTO u
CTPOEHUS. Turbl
KPUCTAJUIMYECKUX CBONCTBA

BCIICCTB

pEIICTOK U

BBINONMHATE TPaKTUKO-OPUEHTUPOBAHHBIE
3aJJaHuA. YMETb ONHCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CpaBHHUBATh SBICHUS,
¢dakTel.  MHTepmnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

14

5
Henens

Ilousatue 0
[IpencraBneHue 0 KOJUIOUIHBIX PaCTBOPax

AUCTICPCHBIX CHUCTCMaAXx.

BrIonHATE NPaKTUKO-OPUEHTHUPOBAHHBIE
3aJjaHuA. YMEThb ONUCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CpPaBHUBAThb SIBIICHUS,
¢daktel.  MHTepmnpeTrnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

15

5
Heaens

HNctunHbIE
HEHACBHIILICHHBIE,
Kpucramnoruaparsl

pacTBOpBL:  HACBIUIEHHBIE U

pacTBOPUMOCTb.

BpIoOnHATE NTPaKTUKO-OPUEHTHUPOBAHHBIE
3ajaHusA. YMEThb ONUCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CpPaBHMBAThb SIBIICHUS,
¢daktel.  VHTepnperupoBaTh [aHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

16

6
Henens

Crroco0bl BBIPAXKEHHUS KOHIIEHTpaLHUH

pacTBOpoOB

BBINMONMHATE MPaKTUKO-OPHUEHTHUPOBAHHBIE
3ajaHusA. YMEThb ONHUCHIBaTh, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
Xapakrepu3oBaTb U CPaBHMBATh SIBIICHUS,
¢daktel.  VHTepnperupoBaTh [aHHBIE U
HCIIOJIB30BATh JOKA3aTeIbCTBA.

https://myschool.edu.ru/

17

6
Henens

Pemenne 3amad ¢ MCHONB30BAHUEM TTOHATHI
"MaccoBasi J10J1s1 pacTBOPEHHOTO BelecTBa’,
"MoJiipHasi KOHIIEHTpamus'"

BbINONMHATE NPaKTUKO-OPHUEHTHPOBAHHBIE
3alaHusl. YMETh OIHCHIBaTh, OOBSCHATH
€CTECTBEHHOHAYYHbIE SIBJICHMUSL.
Xapakrepus3oBaTb U CpPaBHHUBATh SIBJICHUS,
¢daktel.  VMHTepnperupoBaTh [aHHBIE U
HCIIOJIb30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

18

6
Henes

Knaccugukarus U HOMEHKJIaTypa

HEOPTaHNYCCKUX BEIICCTB

BrIMmonHATE  TIPaKTUKO-OPHUEHTHPOBAHHBIE
3aJJaHUs. YMETh OIHMCBIBATh, OOBICHATH
€CTECTBCHHOHAYYHbIC SIBJICHUS.
Xapaktepu3oBaTh U CpaBHHUBATh SIBJICHUS,
(dakTel.  MHTEpnpeTHpoBaTh IaHHBIE M
HCTIOJIb30BATh JIOKA3aTEIhCTBA.

https://myschool.edu.ru/




19 7 BbIMoONHATE TpakTUKO-OpueHTHpOBaHHBIE | https://myschool.edu.ru/
Henes 3a7aHus. YMETh OIMChIBaTh, OOBSICHITH
CI/ICTeMaTI/I3aHI/IH )51 O606H_[eHI/Ie 3HAaHUU II0 €CTECTBEHHOHAY4YHbIE SIBJICHUY.
TeMe XapakTepu3oBaTh U CPAaBHUBATH SIBJIICHMUS,
¢daktel.  MHTEpnpeTHpOBaTH aHHBIC U
HCII0JIb30BaTh JOKA3aTCIbCTRA.
20 7 KonTponeHas paboTta mo Temam "CTpoenue | BBIIOIHSTH MPAKTUKO-OPHEHTUPOBAHHBIE https://myschool.edu.ru/
HEacst o
il ATOMA. Tepuomyeckuit 3AKOH i | 3a7aHuA. YMETh OIMCHIBATh, OOBACHATH
€CTECTBEHHOHAYYHbIC SIBJICHUS.
[lepuonnueckas cucTeMa XUMUYECKHUX
LW M "o XapakTepu3oBaTh U CPAaBHUBATH SIBJIICHMUS,
anementoB JI. . Menneneena OCHHE
a p P ¢daktel.  MHTEpnpeTHpOBaTH aHHBIC U
BelecTa. MHOrooGpasue BeIecTs HCIIONIH30BATh JJOKA3aTeIbCTBRA.
21 7 Knaccudukamuss XUMHYecKHX peakiuii B | BBIIONHATH NPaKTHKO-OPHEHTHPOBAHHbIE https://myschool.edu.ru/
Heacest o o
il HeOPraHWueCKOH M OpraHuueckoil Xumup. | 3AMAHUA. YMeThb OIUCHIBaTh, OOBICHATH
. €CTECTBEHHOHAYYHbIC SIBJICHUS.
3aKOH COXpaHEHUsi MAacChl BEIIECTB; 3aKOH
XapakTepu3oBaTb U CpPaBHHMBATh SIBJICHUS,
COXpAaHEHUS W TMPEBpAIICHUS HDHEPIHUU IPU
p pespatt p p ¢daktel.  MHTEpnpeTHpOBaTH aHHBIC W
XHUMUYCCKHX PCaKIUAX HCIIONIH30BATh JJOKA3aTelbCTBRA.
22 8 BrImonHATE  TpakTHKO-OpHeHTHpOBaHHBIE | https://myschool.edu.ru/
Henes 3alaHusl. YMETh OIMCHIBAaTh, OOBICHATH
Tenmosrwie Bq)(beKTbI XUMHUYCCKUX peaKHHﬁ. €CTECTBEHHOHAYYHBIE SIBJICHUSL.
TepmoxuMuyeckre ypaBHEHUS Xapakrepu3oBaTb U CpPaBHHUBATh SIBJICHUS,
(dakTtel.  MHTEpnpeTupoBaTh IJaHHBIE M
HCTOJIb30BAaTh JIOKA3aTEJIbCTBA.
23 8 BEIMONHATE  TIpakTHKO-OpHeHTHpOBaHHBIE | https://myschool.edu.ru/
Henes 3a1aHusl. YMETh OIMCHIBAaTh, OOBICHATH
Brmuucinenusa 1o YPaBHCHHUAM XHUMHYCCKUX €CTECTBEHHOHAYYHBIE SIBJICHUS.
€aKIUi U TEPMOXUMHYCCKAM yPaBHCHHIM XapakTepu3oBaTh U CPAaBHUBATH SIBJICHUS
b
(dakTtel.  MHTEpnpeTHpoBaTh ITaHHBIE U
HCTIOJIb30BATh JIOKA3aTEIhCTBA.
24 |8 BBIMONHATE  MIPaKTHKO-OpHEHTHPOBaHHbIE | https://myschool.edu.ru/
HEeacst o o
il CKOPOCT  XMMHMYECKOHl  peakuuu, & | 3AMAHMS. YMeTh ONUCHIBaTh, OOBSCHSTH
€CTECTBEHHOHAYYHbIE SIBJICHUS.
3aBUCHMOCTh OT  Pa3lMYHBIX  (HaKTOPOB.
Xapakrepu3oBaThb U CpPaBHHUBATh SIBJICHUS,
Karanu3 u xaTanusaTopsl
(dakTtel.  MHTEpnpeTHpoBaTh ITaHHBIE M
HCTIOJIb30BATh JIOKA3aTEIhCTBA.
25 9 I'oMoOreHHbI€ U T€TEPOrCHHBIE PEAKIIUN BrIMoONHATE  TpakTHKO-OpUeHTHpOBaHHbIe | https://myschool.edu.ru/
HEZEIA 3alaHusl. YMETb OIIMCEHIBATh, OOBSICHATH




€CTECTBEHHOHAYYHbIE SIBJICHMUSL.
XapakTepu3oBaTh U CPAaBHUBATH SIBICHMS,
¢dakTel.  MHTepmpeTupoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

26

9
Henens

[Ipaktuueckas pabora Ne 1 mo Teme
"BausiHue pa3nuyHbIX (PaKTOPOB Ha CKOPOCTh
XUMUYECKON peakuun"

BBINONHATE NPaKTUKO-OPUEHTUPOBAHHBIE
3aJJaHuA. YMETb ONUCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CpaBHHUBATh SIBICHUS,
¢dakTel.  MHTepmnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

27

9
Henens

ObpatuMble U HeoOpaTUMBbIE  pPEAKLUH.

XUMHUYECKOE PABHOBECUE

BpIoOnHATE NPaKTUKO-OPUEHTHUPOBAHHBIE
3aJjaHusA. YMEThb ONUCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CpPaBHUBAThb SIBIICHUS,
¢dakTel.  MHTepmnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

28

10
Heaens

[Ipaktuueckass pabora Ne 2 mo Teme
"BnausiHue  pa3nuyHbIX  (AKTOPOB  HA
MI0JIO’KEHNE XUMUYECKOTO paBHOBECHS"

BbIONHATE NTPaKTUKO-OPUEHTHUPOBAHHBIE
3ajaHusA. YMEThb ONUCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepus3oBaTb U CpPaBHMBATh SIBICHUS,
¢daktel.  VHTepnperupoBaTh [aHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

29

10
Henens

DnektponuTrueckas auccoruaius. CuibHbIE

51 ciabbie 3JIEKTPOJIUTHI. Crenenn

JMCCOLUAINA

BBIMONMHATE NPaKTUKO-OPHUEHTHUPOBAHHBIE
3ajaHusA. YMEThb ONUCHIBaTh, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CPaBHHUBATh SIBIICHUS,
¢daktel.  VHTepnperupoBaTh [aHHBIE U
HCIIOJIB30BATh JJOKA3aTeIbCTBA.

https://myschool.edu.ru/

30

10
Henens

Honnoe npousBeneHue Bojsl. Cpena BOAHBIX
pactBopoB. Bonoponnsiii mnokasarens (pH)
pacTBopa

BBINONMHATE NPaKTUKO-OPUEHTHPOBAHHBIE
3alaHusl. YMETh OIHCHIBAaTh, OOBSCHATH
€CTECTBEHHOHAYYHbIE SIBJICHMUSL.
Xapakrepu3oBaThb U CpPaBHHUBATh SIBJICHUS,
¢daktel.  VHTepnperupoBaTh [aHHBIE U
HCIIOJIb30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

31

11
Henes

I'maponus coneil. Peakuuu, mpoTeKaronve B
pacTBOpax AMEKTPOIUTOB

BrIMmonHATE  TIPaKTUKO-OPHUEHTHPOBAHHBIE
3aJJaHUs. YMETh OIIHMCBIBATh, OOBICHATH
€CTECTBCHHOHAYYHbIC SIBJICHUSI.
XapakTepru30BaTh U CPABHUBATH SIBJICHHS,

https://myschool.edu.ru/




¢akTel.  MHTepmnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

32

11
Henens

[Ipaktuueckas pabora Ne 3 mo Teme
"XuUMHUYECKHEe ~ peakuMd B pacTBOpax
AIIEKTPOJIUTOB"

BBINONMHATE TPaKTUKO-OPUEHTUPOBAHHBIE
3aJJaHuA. YMETb ONHCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CpaBHHUBATh SBICHUS,
¢dakTel.  MHTepmnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

33

11
Henens

OKHUCIIUTEIIHFHO-BOCCTAHOBUTEIIHLHBIE
peaKLuu. Baxneiinmme  oxkuciuTeENn @ U

BOCCTaHOBHUTCIIN

BrIonHATE NPaKTUKO-OPUEHTHUPOBAHHBIE
3aJjaHuA. YMEThb ONUCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CpPaBHUBAThb SIBIICHUS,
¢daktel.  MHTepmnpeTrnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

34

12
Heaens

MeTton 31eKTPOHHOTO (3IEKTOHHO-UOHHOTO)
OanaHca

BpIoOnHATE NTPaKTUKO-OPUEHTHUPOBAHHBIE
3ajaHusA. YMEThb ONUCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CpPaBHMBAThb SIBIICHUS,
¢daktel.  VHTepnperupoBaTh [aHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

35

12
Henens

DIIEKTPOJIN3 PACTBOPOB U PACILIABOB BEIIECTB

BBINMONMHATE MPaKTUKO-OPHUEHTHUPOBAHHBIE
3ajaHusA. YMEThb ONHUCHIBaTh, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
Xapakrepu3oBaTb U CPaBHMBATh SIBIICHUS,
¢daktel.  VHTepnperupoBaTh [aHHBIE U
HCIIOJIB30BATh JOKA3aTeIbCTBA.

https://myschool.edu.ru/

36

12
Henens

Pemenue 3ala4 pa3/IM4YHbIX TUIIOB

BbINONMHATE NPaKTUKO-OPHUEHTHPOBAHHBIE
3alaHusl. YMETh OIHCHIBaTh, OOBSCHATH
€CTECTBEHHOHAYYHbIE SIBJICHMUSL.
Xapakrepus3oBaTb U CpPaBHHUBATh SIBJICHUS,
¢daktel.  VMHTepnperupoBaTh [aHHBIE U
HCIIOJIb30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

37

13
Henes

Pemenue 3aia4 pa3/IM4YHbIX TUIIOB

BrIMmonHATE  TIPaKTUKO-OPHUEHTHPOBAHHBIE
3aJJaHUs. YMETh OIHMCBIBATh, OOBICHATH
€CTECTBCHHOHAYYHbIC SIBJICHUS.
Xapaktepu3oBaTh U CpaBHHUBATh SIBJICHUS,
(dakTel.  MHTEpnpeTHpoBaTh IaHHBIE M
HCTIOJIb30BATh JIOKA3aTEIhCTBA.

https://myschool.edu.ru/




38

13
Henens

Cucrematusanmsi 1 00O0OIIEHME 3HAHUH IO
TeMe "XUMHUYECKHE peakiuun"

BBINONHATE IIPaKTUKO-OPUEHTUPOBAHHBIE
3aJaHuA. YMEThb OIMCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMUSL.
XapakTepu3oBaTh U CPAaBHUBATH SIBICHMS,
¢akTel.  MHTepmnpeTupoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

39

13
Henens

Konrponbnas pabota no teme "Xumuueckue
peakuun"

BBINONMHATE NPaKTUKO-OPUEHTUPOBAHHBIE
3aJJaHuA. YMETb ONHCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CpaBHHMBATh SBIICHUSA,
¢dakTel.  MHTepmnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

Pazpnen 2. «Heopranuyeckass xumus» (54 yacon)

40

14
Heaens

ITonoxenune HemeramnoB B Ilepmonnueckon
cCHUCTeMe XHMHUYeCKux osiaemeHtoB [ .
MengeneeBa U OCOOEHHOCTH CTPOEHMSI HX
atomoB. du3nyeckrue CBOWCTBA HEMETAIIIIOB

BbIONHATE NTPaKTUKO-OPUEHTHUPOBAHHBIE
3ajaHusA. YMEThb OINUCHIBaTbh, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CPaBHMBATh SIBIICHUS,
¢daktel.  VHTepnperupoBaTh [aHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

41

14
Henens

AmoTponusi  HEMETaUIOB  (Ha

KHCIIOpOJa, cepbl, hocdopa u yriepoia)

npumepe

BBIMONMHATE NPaKTUKO-OPHUEHTHPOBAHHBIE
3ajaHusA. YMEThb ONHUCHIBaTh, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
Xapakrepu3oBaTb U CPaBHMBATh SIBIICHUS,
¢daktel.  VMHTepnperupoBaTh [aHHBIE U
HCIIOJIB30BATh JJOKA3aTeIbCTBA.

https://myschool.edu.ru/

42

14
Henens

Bomopox:  momyuenwe, (¢usnyeckue U

XMMHYECKHE CBOMCTBA. [ upubl

BBINONMHATE NPaKTUKO-OPUEHTHPOBAHHBIE
3alaHusl. YMETh OIHCHIBAaTh, OOBSCHATH
€CTECTBEHHOHAYYHbIE SIBJICHMUSL.
Xapakrepu3oBaThb U CpPaBHHUBATh SIBJICHUS,
¢daktel.  VHTepnperupoBaTh [aHHBIE U
HCIIOJIb30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

43

15
Henes

["anmorensl: HAXOXKIECHUE B MPUPOJIE, CTIOCOOBI
MoNTydeHusi, (U3MUECKUEe U XUMHUYCCKHE

CBOWCTBA

BrIMmonHATE  TIPaKTUKO-OPHUEHTHPOBAHHBIE
3aJJaHUs. YMETh OIHMCBIBATh, OOBICHATH
€CTECTBCHHOHAYYHbIC SIBJICHUS.
Xapaktepu3oBaTh U CpPaBHHUBATh SIBJICHUS,
(dakTel.  MHTEpnpeTHpOBaTh JaHHBIE M
HCTIOJIb30BATh JIOKA3aTEIhCTBA.

https://myschool.edu.ru/




44

15
Henens

Baxxneiimume
COCTUHEHUSA

I"anorenoBOIOPOIBL.
KHCIIOPOJCOAepKAIIHE
rajoreHoB

BBINONHATE IIPaKTUKO-OPUEHTUPOBAHHBIE
3aJaHuA. YMEThb OIMCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMUSL.
XapakTepu3oBaTh U CPAaBHUBATH SIBICHMS,
¢akTel.  MHTepmnpeTupoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

45

15
Henens

JlaGopaTopHble W TNPOMBIIUIEHHBIE CIIOCOOBI
HOJyYeHHUs raJOTeHOB. [Tpumenenune

TraJIOT€HOB U UX COEIUHEHUN

BBINONMHATE NPaKTUKO-OPUEHTUPOBAHHBIE
3aJJaHuA. YMETb ONHCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CpaBHHMBATh SBIICHUSA,
¢dakTel.  MHTepmnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

46

16
Henens

[Ipaktuueckas pabora Ne 4. Pemenue
DKCHEPUMEHTAIbHBIX  33Jad 1O  TEMe

"T"anoreus!"

BpIoOnHATE NPaKTUKO-OPUEHTHUPOBAHHBIE
3ajaHusA. YMETb ONUCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CpPaBHHUBAThb SIBIICHUS,
¢dakTel.  MHTepmnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

47

16
Heaens

Kucnopon: nabopaTopHbie U TPOMBIIUICHHBIC

CcrocoObl  TMoNydeHHs,  (QHU3MUECKHue U
xumuyeckue cBoiictBa. O30H. [Ipumenenwue

KHCJIOpOJa U 0O30Ha

BBIONHATE NTPaKTUKO-OPUEHTHUPOBAHHBIE
3ajaHusA. YMETb ONUCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CPaBHMBATh SIBIICHUS,
¢aktel.  VHTepnperupoBaTh [aHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

48

16
Henens

OKcubl U IEPOKCUABI

BBIMONMHATE NPaKTUKO-OPHUEHTHUPOBAHHBIE
3ajaHusA. YMEThb OINUCHIBaTh, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTrepu3oBaTb U CpPaBHMBATh SIBIICHUS,
¢daktel.  VMHTepnperupoBaTh [aHHBIE U
HCIIOJIB30BATh JOKA3aTeIbCTBA.

https://myschool.edu.ru/

49

17
Henens

Pemenue 3ala4 pPa3/IM4YHbIX TUIIOB

BBINONMHATE NPaKTUKO-OPHUEHTHUPOBAHHBIE
3alaHusl. YMETh OIHCHIBaTh, OOBSCHATH
€CTECTBEHHOHAYYHbIE SIBJICHMUSL.
Xapakrepu3oBaThb U CpPaBHHUBATh SIBJICHUS,
¢daktel.  VHTepnperupoBaTh [aHHBIE U
HCIIOJIb30BATh JJOKA3aTEJIbCTBA.

https://myschool.edu.ru/

50

17
Henes

Cepa: HaxoXJIeHHE B TMPUPOLAE, CIOCOOBI

MOJIy4YCHHA, (1)I/I3I/I‘-IGCKI/IC U XHMHUYECCKHE

BrIMonHATE  TPaKTUKO-OPHUEHTHPOBAHHBIE
3aJJaHUs. YMETh OIHMCBIBATh, OOBICHATH

https://myschool.edu.ru/




CBOWCTBA

€CTECTBEHHOHAYYHbIE SIBJICHMUSL.
XapakTepu3oBaTh U CPAaBHUBATH SIBICHMS,
¢dakTel.  MHTepmpeTupoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

51

17
Henens

CepoBonopo, cynbhuibt

BBINONHATE NPaKTUKO-OPUEHTUPOBAHHBIE
3aJJaHuA. YMETb ONUCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CpaBHHUBATh SIBICHUS,
¢dakTel.  MHTepmnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

52

18
Henens

Kucnopoxaconepxaiue COSIUHEHUS  CEpBI.
OcobeHHOCTH CBOICTB CEPHOM KUCIIOTHI

BpIoOnHATE NPaKTUKO-OPUEHTHUPOBAHHBIE
3aJjaHusA. YMEThb ONUCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CpPaBHUBAThb SIBIICHUS,
¢dakTel.  MHTepmnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

53

18
Heaens

[Ipaktuueckas pabora Ne 5. Pemenue
AKCIIEpUMEHTAIbHBIX 3ada4 1no teme "Cepa u
eé coequueHnsa"

BbIONHATE NTPaKTUKO-OPUEHTHUPOBAHHBIE
3ajaHusA. YMEThb ONUCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepus3oBaTb U CpPaBHMBATh SIBICHUS,
¢daktel.  VHTepnperupoBaTh [aHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

54

18
Henens

A30T: HaxOXJIEHHE B IPUPOAE, CIOCOOBI
NOJy4YeHus, (UINUECKUE U XUMHUYECKHE
cBoiicTBa. AMMMAK, HUTPU/IBI

BBIMONMHATE NPaKTUKO-OPHUEHTHUPOBAHHBIE
3ajaHusA. YMEThb ONUCHIBaTh, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CPaBHHUBATh SIBIICHUS,
¢daktel.  VHTepnperupoBaTh [aHHBIE U
HCIIOJIB30BATh JJOKA3aTeIbCTBA.

https://myschool.edu.ru/

55

19
Henens

Kucnopoaconepxaniye CcoeIuHEHUS a30Ta.
OCcoOEHHOCTH CBOWCTB a30THOW KHUCJIOTHI

BBINONMHATE NPaKTUKO-OPUEHTHPOBAHHBIE
3alaHusl. YMETh OIHCHIBAaTh, OOBSCHATH
€CTECTBEHHOHAYYHbIE SIBJICHMUSL.
Xapakrepu3oBaThb U CpPaBHHUBATh SIBJICHUS,
¢daktel.  VHTepnperupoBaTh [aHHBIE U
HCIIOJIb30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

56

19
Henes

[IpumeHenue a3zora W €ro COEAVMHEHHUI.
A3OTHBIE y100peHus

BrIMmonHATE  TIPaKTUKO-OPHUEHTHPOBAHHBIE
3aJJaHUs. YMETh OIIHMCBIBATh, OOBICHATH
€CTECTBCHHOHAYYHbIC SIBJICHUSI.
XapakTepru30BaTh U CPABHUBATH SIBJICHHS,

https://myschool.edu.ru/




¢akTel.  MHTepmnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

57

19
Henens

@Docdop: HaxokAEHHE B IPUPOJE, CHOCOOBI
NOoJTydeHHs, QHU3HYECKHe M XUMHYECKHE
cBoiictBa. Pochunst u pochun

BBINONMHATE TPaKTUKO-OPUEHTUPOBAHHBIE
3aJJaHuA. YMETb ONHCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CpaBHHUBATh SBICHUS,
¢dakTel.  MHTepmnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

58

20
Henens

Oxkcunel  docdopa, docdopconepxariie
kucnoTel. Comu hocopHO KHCTOTHI

BrIonHATE NPaKTUKO-OPUEHTHUPOBAHHBIE
3aJjaHuA. YMEThb ONUCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CpPaBHUBAThb SIBIICHUS,
¢daktel.  MHTepmnpeTrnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

59

20
Heaens

[Tpumenenue ¢ochopa U ero COeqUHEHUI.
dochopHbIe yaoOpeHHs

BpIoOnHATE NTPaKTUKO-OPUEHTHUPOBAHHBIE
3ajaHusA. YMEThb ONUCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CpPaBHMBAThb SIBIICHUS,
¢daktel.  VHTepnperupoBaTh [aHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

60

20
Henens

[lpaktuueckas pabora Ne 6. Pemenue
AKCIIEPUMEHTAIbHBIX 3a7a4 1o TeMe "A30T u
docdop u ux coequHCHUS"

BBINMONMHATE MPaKTUKO-OPHUEHTHUPOBAHHBIE
3ajaHusA. YMEThb ONHUCHIBaTh, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
Xapakrepu3oBaTb U CPaBHMBATh SIBIICHUS,
¢daktel.  VHTepnperupoBaTh [aHHBIE U
HCIIOJIB30BATh JOKA3aTeIbCTBA.

https://myschool.edu.ru/

61

21
Henens

Vriaepoa: — HaxOoXIEHHE B TIPHUPOJE,
QIJIOTPONHbIE MOAUGDUKALMK; (PUIUUECKUE U
XUMHYECKHE CBOMCTBA, IPHUMEHEHHE

BbINONMHATE NPaKTUKO-OPHUEHTHPOBAHHBIE
3alaHusl. YMETh OIHCHIBaTh, OOBSCHATH
€CTECTBEHHOHAYYHbIE SIBJICHMUSL.
Xapakrepus3oBaTb U CpPaBHHUBATh SIBJICHUS,
¢daktel.  VMHTepnperupoBaTh [aHHBIE U
HCIIOJIb30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

62

21
Henes

Oxkcun yraepoga(ll), oxcum yraepoma(IV),
yToJIbHAsI KKCIIOTa U €€ COoJn

BrIMmonHATE  TIPaKTUKO-OPHUEHTHPOBAHHBIE
3aJJaHUs. YMETh OIHMCBIBATh, OOBICHATH
€CTECTBCHHOHAYYHbIC SIBJICHUS.
Xapaktepu3oBaTh U CpaBHHUBATh SIBJICHUS,
(dakTel.  MHTEpnpeTHpoBaTh IaHHBIE M
HCTIOJIb30BATh JIOKA3aTEIhCTBA.

https://myschool.edu.ru/




63

21
Henens

Pemenue 3amau Pa3INYHbIX TUIIOB

BBINONHATE IIPaKTUKO-OPUEHTUPOBAHHBIE
3aJaHuA. YMEThb OIMCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMUSL.
XapakTepu3oBaTh U CPAaBHUBATH SIBICHMS,
¢akTel.  MHTepmnpeTupoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

64

22
Henens

Kpemuuii: HaxoxaeHHue B MPUPOAE, CIIOCOOBI

MOJIy4YCHHU, (I)I/ISI/IIICCKI/IC n XHMHUYCCKHC

CBOWCTBA

BBINONMHATE NPaKTUKO-OPUEHTUPOBAHHBIE
3aJJaHuA. YMETb ONHCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CpaBHHMBATh SBIICHUSA,
¢dakTel.  MHTepmnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/
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22
Henens

Oxkcun kpemuus(IV), kpeMHHeBas KUCTIOTA,
CUJTUKATHI

BpIoOnHATE NPaKTUKO-OPUEHTHUPOBAHHBIE
3ajaHusA. YMETb ONUCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CpPaBHHUBAThb SIBIICHUS,
¢dakTel.  MHTepmnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/
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22
Heaens

IIpuMeHeHne KpEeMHHUS U €ro COCIUHEHHM.
Crexkio, ero noiay4eHue, BU/bl CTEKIIA

BBIONHATE NTPaKTUKO-OPUEHTHUPOBAHHBIE
3ajaHusA. YMETb ONUCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CPaBHMBATh SIBIICHUS,
¢aktel.  VHTepnperupoBaTh [aHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

67

23
Henens

Pemenue 3ala4 Pa3IMYHbIX TUIIOB

BBIMONMHATE NPaKTUKO-OPHUEHTHUPOBAHHBIE
3ajaHusA. YMEThb OINUCHIBaTh, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTrepu3oBaTb U CpPaBHMBATh SIBIICHUS,
¢daktel.  VMHTepnperupoBaTh [aHHBIE U
HCIIOJIB30BATh JOKA3aTeIbCTBA.

https://myschool.edu.ru/

68

23
Henens

Cucrematusamus U 000OIIEHUE 3HAHUU II0
Tteme "Hemertamisr"

BBINONMHATE NPaKTUKO-OPHUEHTHUPOBAHHBIE
3alaHusl. YMETh OIHCHIBaTh, OOBSCHATH
€CTECTBEHHOHAYYHbIE SIBJICHMUSL.
Xapakrepu3oBaThb U CpPaBHHUBATh SIBJICHUS,
¢daktel.  VHTepnperupoBaTh [aHHBIE U
HCIIOJIb30BATh JJOKA3aTEJIbCTBA.

https://myschool.edu.ru/

69

23
Henes

KoHnTtponbHas padora o teme "HemeTamisr"

BrIMonHATE  TPaKTUKO-OPHUEHTHPOBAHHBIE
3aJJaHus. YMETh OIHMCBIBATh, OOBICHATH

https://myschool.edu.ru/




€CTECTBEHHOHAYYHbIE SIBJICHMUSL.
XapakTepu3oBaTh U CPAaBHUBATH SIBICHMS,
¢dakTel.  MHTepmpeTupoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

70

24
Henens

AHanu3 pe3ynbTaTOB KOHTPOJBHOM paboThl,
KOppeKLHs OMHO0K

BBINONHATE NPaKTUKO-OPUEHTUPOBAHHBIE
3aJJaHuA. YMETb ONUCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CpaBHHUBATh SIBICHUS,
¢dakTel.  MHTepmnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

71

24
Heens

ITonoxenue wMeramioB B Ilepuonnueckon
cucreme XUMUYECKUX JJIEMEHTOB.

OCOOeHHOCTH ~ CTPOEHHS  D3JIEKTPOHHBIX

000JI04EK aTOMOB METAJLIOB

BpIoOnHATE NPaKTUKO-OPUEHTHUPOBAHHBIE
3aJjaHusA. YMEThb ONUCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CpPaBHUBAThb SIBIICHUS,
¢dakTel.  MHTepmnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

72

24
Heaens

O6mue ¢uznueckue CBOWCTBA METAILJIOB.
HpI/IMCHeHI/Ie METAJIJIOB B 6LITy U TCXHUKE

BbIONHATE NTPaKTUKO-OPUEHTHUPOBAHHBIE
3ajaHusA. YMEThb ONUCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepus3oBaTb U CpPaBHMBATh SIBICHUS,
¢daktel.  VHTepnperupoBaTh [aHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/
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25
Henens

Cnnasel MetaiioB. Kopposust metanioB

BBIMONMHATE NPaKTUKO-OPHUEHTHUPOBAHHBIE
3ajaHusA. YMEThb ONUCHIBaTh, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CPaBHHUBATh SIBIICHUS,
¢daktel.  VHTepnperupoBaTh [aHHBIE U
HCIIOJIB30BATh JJOKA3aTeIbCTBA.

https://myschool.edu.ru/
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25
Henens

Pemenue 3ala4 Pa3/IM4YHbIX TUIIOB

BBINONMHATE NPaKTUKO-OPUEHTHPOBAHHBIE
3alaHusl. YMETh OIHCHIBAaTh, OOBSCHATH
€CTECTBEHHOHAYYHbIE SIBJICHMUSL.
Xapakrepu3oBaThb U CpPaBHHUBATh SIBJICHUS,
¢daktel.  VHTepnperupoBaTh [aHHBIE U
HCIIOJIb30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

75

25
Henes

DJIEKTPOXUMHUYECKUN  psifl
O6mue

HaIpsKEHU I

METaJIJIOB. CHOCOOBI  MOJy4YEeHHUS

MCTAIJIOB

BrIMmonHATE  TIPaKTUKO-OPHUEHTHPOBAHHBIE
3aJJaHUs. YMETh OIIHMCBIBATh, OOBICHATH
€CTECTBCHHOHAYYHbIC SIBJICHUSI.
XapakTepru30BaTh U CPABHUBATH SIBJICHHS,

https://myschool.edu.ru/




¢akTel.  MHTepmnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

26 OOmast  xapakTepucTHka MeTauioB  |A- | BRIOMHATE MPaKTUKO-OpHEeHTHpoBaHHBIE | https://myschool.edu.ru/
HEACTA [PYIIIIbI [Teproauyeckoit cHcTeMbI | 3a1aHus. YMEThb OIMCHIBaTh, OOBICHATH
XUMHMYECKHX dJeMeHTOB. Hatpumii u kanmii: | SCTCCTBCHHOHAYHHBIC SABJICHUA.
76 XapakTepu30BaTh U CPAaBHUBATh SIBJICHUA,
NOJy4YeHue, (QU3NUECKUe ¢  XUMHUYECKHE
. ¢dakTel.  MHTepmnpeTnpoBaTh JaHHBIE U
BOWCTBA, IPUMEHEHHE TPOCTHIX B TB U
CBOHMCTBA, TPUMCHCHHC TpOC elmec HCIOJIb30BaTh J10KA3aTeNIbCTBA.
UX COEIMHEHUN
26 OOmast  xapakTepuctuka MetauioB IIA- | BeIMOMHATE MPaKTUKO-OpHEHTHpoBaHHBIE | https://myschool.edu.ru/
Henes TPy Tleprommdeckoit cHCTeMbl | 3a/1aHUsl. YMETh OIMCHIBaTh, OOBICHATH
XUMHYECKUX >JIEMEHTOB. Maruuii u kanpuuii: | ©CTCCTBCHHOHAYHHbIC SABJICHU.
71 XapakTepu30BaTh U CPABHHMBATH SBICHHS,
HOJy4YeHHe, (U3MUECKUe M  XUMHUYECKHUE
z ¢akTel.  MHTepnperupoBaTh JaHHBIE U
CBOICTBa, MPUMEHEHUE NPOCTBIX BELIECTB U
» 1P 5 p = HCIOJIb30BaTh J0KA3aTeIbCTBA.
UX COEIMHEHUH
26 BhIMONHATE  TpakTHKO-OpUeHTHpOBaHHBIE | https://myschool.edu.ru/
He et 3aJJaHuA. YMETb ONHCHIBaTb, OOBICHATH
« “ €CTECTBEHHOHAYYHbIE SIBJICHUSL.
78 JXKéctkocTb BOABI M cIOCOOBI €€ yCTpaHEeHHUs
XapakTepu3oBaTh U CPAaBHUBATh SIBJICHUA,
¢dakTel.  MHTepmnpeTnpoBaTh JaHHBIE U
UCIOJIb30BAaTh JI0KA3aTENIbCTBA.
27 BBIMONHATE  TpaKkTHKO-OpHeHTHpOBaHHBIE | https://myschool.edu.ru/
He et 3aJjaHuA. YMETb ONUCHIBaTb, OOBICHATH
79 AmoMUHNMI:  TONy4eHHe, (GUSHYCCKHE U | ecTeCTBEHHOHAYYHBIE SIBJICHMSL.
XUMHUYECKHE CBOMCTBA, TPUMEHEHHE XapakTepu3oBaTh U CPAaBHUBATh SIBJICHUS,
¢daktel.  MHTepmnpeTrnpoBaTh JaHHBIE U
HCIOJIb30BATh JI0KA3aTeNIbCTBA.
27 . BreIMonHATE  TpakTHKO-OpHeHTHpOBaHHBIE | https://myschool.edu.ru/
HeeIst AmporepHbIe CBOMCTBA OKCHIia U | 3ananusa. YMeTb ONMCHIBATh, OOBACHATH
30 ruApoKcHa alllOMWHUS, | ecTECTBEHHOHAYYHBIE SIBIICHUS.
TUIPOKCOKOMITIIEKCHI ATFOMUHUS, ux | XapakTepu3oBaTh U CPABHUBATH SBICHMS,
TIPHMEHEHHE ¢daktel.  VHTepnperupoBaTh [aHHBIE U
HCII0JIb30BaTh J0KA3aTeIbCTBA.
81 27 Pemenne 3a1a4y pa3aMyHbIX TUIIOB BBITIONTHATE  TIPAKTHKO-OpHEHTUpOBaHHBIC | https://myschool.edu.ru/
He e 3aJjaHusA. YMEThb ONHUCHIBaTh, OOBICHATH

€CTCCTBCHHOHAYYHEIC SIBJICHUS.
XapaI(TepI/ISOBaTB W CpaBHHMBAThL ABJICHMA,




¢akTel.  MHTepmnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

28 BhIMONHATE  TpakTHKO-OpUeHTHpOBaHHBIE | https://myschool.edu.ru/
HEACIA
a IpakTHueckas pabota Ne 7. Permenme | 38/aHNA. VYMeTh ONHUCHIBaTh, OOBSICHATH
€CTECTBEHHOHAYYHBIC SIBJICHUSL.
82 IKCIIEPUMEHTANIBHBIX ~ 33Jad 10  TeMe
. | XapakTepu30BaTh U CpPaBHHUBATH SIBJICHUS,
MeraJuibl rIaBHBIX TOATPYIII
¢dakTel.  MHTepnpeTHpoBaTh JaHHBIC |
UCIIOJIb30BATh JIOKA3aTeNILCTBA.
28 BBIMONHATE  TpakTHKO-OpHeHTHpOBaHHBIE | https://myschool.edu.ru/
HEACIA
s O61wast XapaKTepHCTHKA METALIOB 060HbIX | 3MAHHA.  YMETh OMUCHIBATh, OOBACHATE
. | €CTECTBEHHOHAYYHBIC SIBJICHUSL.
83 NOArpyII (b-rpymnm) [lepnoanueckon
XapakTepu30BaTh U CPaBHHBATH SIBJICHUS,
CHCTEMbI XMMHUYECKUX 3JICMEHTOB
¢dakTbl.  MHTepnpeTHpoBaTh JaHHBIC |
UCIIOJIb30BATh JIOKA3aTeNIbCTBA.
28 BeIMoNHATE  TpakTHKO-OpHeHTHpOBaHHBIE | https://myschool.edu.ru/
He eIt 3aaHus. YMETh OIUCHIBaTh, OOBSICHATH
84 dusnyeckrue U XUMHYSCKHE CBOMCTBA Xpoma €CTECTBEHHOHAY4YHbIE SIBJICHUSL.
U €r0 COCTUHEHHI, NX PUMEHECHHUE XapakTepu30BaTh U CPaBHHBATH SIBJICHUS,
daktel.  MHTepnpeTHpoBaTh JaHHBIC |
UCIIOJIb30BATh JI0KA3aTeNICTBA.
29 BEIMONHATE  TpakTHKO-OpHeHTHpOBaHHBIE | https://myschool.edu.ru/
He et .
a BaskHeiimmie COeIUHEHHS Maprania. | 33/aHH. VYMeTh ONHUCHIBATh, OOBSICHATH
€CTECTBEHHOHAYYHbBIC SIBJICHUSL.
85 IlepmaHraHat Kajiusi, €ro OKHUCIUTEIbHbBIC
. XapakTepu30BaTh U CpPaBHHBATH SIBJICHUS,
CBOWCTBa
daxTel.  MHTepnpeTHpoBaTh JaHHBIC |
UCIIOJIb30BATh JIOKA3aTeNIbCTBA.
29 BBIMONHATE  IPaKTHKO-OPHEHTHPOBaHHbIE | https://myschool.edu.ru/
HeJest o
A DH3KMUECKHe W XUMUYECKUE CBOICTBA Kesesa | 3AHMA.  YMETh OMHMCHIBATD, OOBACHATH
. €CTECTBEHHOHAYYHBIE SIBJICHUSL.
86 u ero coeauHeHui. [lomyueHune u
XapakTepu30BaTh U CpPaBHHBATH SIBJICHUS,
NPUMEHEHHE CILIABOB JKele3a
P ¢daxTel.  MHTepnpeTHpoBaTh JaHHBIE |
UCIIOJIb30BATh JI0KA3aTeNILCTBA.
29 BrINONHATE  TIpakTHKO-OpUeHTHpOBaHHbIe | https://myschool.edu.ru/
Hemenst 3aJJaHUs. YMETh OIHMCBIBATh, OOBICHATH
87 dusnyeckre ¥ XUMHUYECKHE CBOMCTBA MEaU U €CTECTBEHHOHAYYHBIE SIBJICHUSL.

e€ COeTMHECHHM, NX TPUMEHEHNE

Xapaktepu3oBaTh U CpaBHHUBATh SIBJICHUS,
¢daktel.  VMHTEepnperupoBaTh [aHHBIE U
HCI0JIb30BaTh J0KA3aTeIbCTBA.




88

30
Henens

dusznueckue U XMMHYSCKHE CBOMCTBA IIMHKA

u €ro COG,Z[HHCHHI;'I, ux IMPUMCHCHHC.

FI/I,Z[pOKCOKOMHJ'IGKCBI OUMHKa

BBINONHATE IIPaKTUKO-OPUEHTUPOBAHHBIE
3aJaHuA. YMEThb OIMCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMUSL.
XapakTepu3oBaTh U CPAaBHUBATH SIBICHMS,
¢akTel.  MHTepmnpeTupoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

89

30
Henens

[Ipaktuueckas pabora Ne 8. Pemenue
HKCHEPUMEHTANBHBIX  3aJad [0  TeMe

"Mertaisl TOOOYHBIX OArpym”

BBINONMHATE NPaKTUKO-OPUEHTUPOBAHHBIE
3aJJaHuA. YMETb ONHCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CpaBHHMBATh SBIICHUSA,
¢dakTel.  MHTepmnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

90

30
Henens

Pemenue 3amau Pa3JINYHBIX TUIIOB

BpIoOnHATE NPaKTUKO-OPUEHTHUPOBAHHBIE
3ajaHusA. YMETb ONUCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CpPaBHHUBAThb SIBIICHUS,
¢dakTel.  MHTepmnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

91

31
Heaens

O06o0meHne 1 cucTeMaTH3alus H3yYeHHOTO
Marepuaia 1o teme "Mertanmib"

BBIONHATE NTPaKTUKO-OPUEHTHUPOBAHHBIE
3ajaHusA. YMETb ONUCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CPaBHMBATh SIBIICHUS,
¢aktel.  VHTepnperupoBaTh [aHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

92

31
Henens

KonTponbhas pabota mo Teme "MeTtamibr"

BBIMONMHATE NPaKTUKO-OPHUEHTHUPOBAHHBIE
3ajaHusA. YMEThb OINUCHIBaTh, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTrepu3oBaTb U CpPaBHMBATh SIBIICHUS,
¢daktel.  VMHTepnperupoBaTh [aHHBIE U
HCIIOJIB30BATh JOKA3aTeIbCTBA.

https://myschool.edu.ru/

Pazgean 3. «Xumus u

*KU3HB» (9 yacoB)

93

31
Henens

AHanm3 pe3ynbTaTOB KOHTPOJBHON paboTHI,
KOPPEKIHS OIUO0K

BbINONHATE IIPaKTUKO-OPUEHTUPOBAHHBIE
3aJaHuA. YMEThb OIMCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMUSL.
XapakTepu3oBaTh U CPAaBHUBATH SIBICHMS,
¢akTel.  MHTepmpeTupoBaTh JaHHBIE U

HCIIOJIb30BaTh A0KA3aTCJILCTBA.

https://myschool.edu.ru/




32

BrimomHaTh MPAKTUKO-OPUCHTHPOBAHHBIC

https://myschool.edu.ru/

He e Pollb XUMHM B OOCCIICYEHHH yCTOHumBOroQ | 33/1QHH. VYMeTb onuceiBaTh, OOBSACHSITH
94 pa3BUTHA uesioBedecTBa. [IoHATHE O HAyUHBIX CCTECTBCHHOHAYHHbIC ABJICHHA.
XapakTepu3oBaTh U CpPAaBHUBATh SIBJICHU,
MCTOJlax HOCHCAOBAHHA BEIICCTR ¢akTel.  MHTepmnpeTupoBaTh JaHHBIE U
UCIOJIb30BAaTh JI0KA3aTeNIbCTBA.
32 BhIMONHATE  TpaKkTHKO-OpUeHTHpOBaHHBIE | https://myschool.edu.ru/
He eIt Hayunbie HPUHITATIBT OPTaHHU3ALNH | 3313y, VMeTh ONUCHIBATb, OOBSICHATH
95 XHMHHICCKOTO IIPOU3BOJACTBA. | eCTECTBEHHOHAYYHbIE SIBJICHMSL.
[TpomblnieHHbIE  CHOCOOBI  TOJydeHHs | XapakTepu3oBaTh U CPaBHMBATH SIBJICHUS,
BaJKHEUIIIUX BEIECTB (1)3.KTLI. I/IHTepHpeTI/IpOBaTb JaHHBbIC H
UCIOJIb30BAaTh JI0KA3aTENIbCTBA.
32 BeIMONHATE  TpakTHKO-OpHeHTHpOBaHHBIE |  https://myschool.edu.ru/
HEZCIA 3a7aHus. YMETh OIMChIBaTh, OOBSICHITH
96 XMMHYECKOE  3arpsA3HEHHME  OKPYXKAIOWIEH | ecTeCTBEHHOHAYUYHBIE SIBJICHMSL.
CpEeJlbl U €ro NOCIEACTBUS XapakTepu3oBaTh U CPAaBHUBATh SIBJICHUS,
¢dakTel.  MHTepmnpeTnpoBaTh JaHHBIE U
HCIOJIb30BATh JI0KA3aTeNIbCTBA.
33 BrImonHATE  TpakTHKO-OpHeHTHpOBaHHBIE | https://myschool.edu.ru/
He e 3ajaHusA. YMETb ONUCHIBaTb, OOBICHATH
97 Xumust u 3710pOBbE YEIIOBEKA. | ecTeCTBEHHOHAYYHbIE SBJICHUSL.
JlexapcTBeHHbIE CpeCTBa XapakTepu3oBaTh U CPAaBHUBATh SIBJICHU,
¢dakTel.  MHTepmnpeTnpoBaTh JaHHBIE U
UCIOJIb30BATh JI0KA3aTENIbCTBA.
33 BEIMONHATE  TIpakTHKO-OpHeHTHpOBaHHBIE | https://myschool.edu.ru/
HEnenA 3a7aHus. YMETh OIHMCBIBaTh, OOBSACHITH
08 Xumust maum. Ponb XuMuu B 00ECIIEUCHUH | ecTecTBCHHOHAYUHbIE SIBJICHUS.
MUIIEBON OE30MaCHOCTH XapakTepu3oBaTh U CPAaBHUBATh SIBJICHU,
¢daktel.  MHTepmnpeTnpoBaTh JaHHBIE U
WCIOJIb30BATh JI0KA3aTeNIbCTBA.
33 BBIMONHATE  MIPaKTHKO-OpHEHTHPOBaHHbIE | https://myschool.edu.ru/
HEneIA 3a7aHus. YMETh OIHMCHIBaTh, OOBSICHITH
99 Kocmernueckue u napQroMepHsie CPE/CTBA. | ecTecTBEHHOHAYYHBIE SIBJICHUS.
berToBas xumus XapakTepu3oBaTh U CPAaBHUBATh SIBJICHUS,
¢baktel.  MHTepnperupoBaTh JaHHBIE U
HCII0JIb30BAaTh J0KA3aTEIbCTBA.
100 | 34 XumMusi B CTPOMTENbCTBE. BakHelmme | BeIMOMHATS NpakTHKO-OpUeHTUpOBaHHbIE | https://myschool.edu.ru/
HEZCHA CTPOUTEIIHHBIE u KOHCTPYKIIMOHHbIE 3adaHud. YMmern OIINCHhIBATH, OOBSICHATD




MaTepuabl

€CTECTBEHHOHAYYHbIE SIBJICHMUSL.
XapakTepu3oBaTh U CPAaBHUBATH SIBICHMS,
¢dakTel.  MHTepmpeTupoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

101

34
Henens

XUMUS B CEIBCKOM

Opranuyeckre 1 MHHEPAJIbHbBIE YA0OpEHHS

XO3SIUCTBE.

BBINONHATE NPaKTUKO-OPUEHTUPOBAHHBIE
3aJJaHuA. YMETb ONUCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CpaBHHUBATh SIBICHUS,
¢dakTel.  MHTepmnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/

102

34
Henens

CI/ICTeMaTI/BaI_[I/IH n 0606H_IGHI/I€‘ 3HAaHUM II0

TEMEC

BpIoOnHATE NPaKTUKO-OPUEHTHUPOBAHHBIE
3aJjaHusA. YMEThb ONUCHIBaTb, OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHMSL.
XapakTepu3oBaTb U CpPaBHUBAThb SIBIICHUS,
¢dakTel.  MHTepmnpeTnpoBaTh JaHHBIE U
HCIIOJIB30BATh JJOKA3aTEIbCTBA.

https://myschool.edu.ru/
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