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Pabouasi nporpaMmma no yueOHOMY npeaMeTy « XUMMD)
[HOACHUTEJIBHA A 3ATIMCKA

Pabouasi mporpamma mo XUMUHU Ui OOy4YaroOlIUXCA C PAaCCTPONCTBAMH ayTHCTUYECKOTO
cnekrpa (nainee — PAC) Ha ypoBHE OCHOBHOTO 00IIIero oOpa3oBaHMs COCTABIIEHA B COOTBETCTBHUH C
®denepalibHIM TOCYIapCTBEHHBIM 00pa30BaTebHBIM CTaHAaPTOM OCHOBHOI'O 00111ero 00pa3oBaHus
(ITpuka3z Munnpocsemienusi Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan MuHUCTEPCTBOM
octuiuu Poccuiickoit ®@eneparuun 05.07.2021 1., per. Homep 64101) (manee — ®I'OC O0O0),
[TpumepHO#l ananTHUPOBaHHOW OCHOBHOW 00pa30BaTENbHONW MPOrPaMMON OCHOBHOTO OOIIEro
o0Opa3oBaHMs 00Y4aIOUIUXCSI C pacCcTpocTBaMu ayTuctudeckoro crnekrpa (maee — [TAOOIT OO0
PAC), IlpumepHoii paboueil mporpammbl ydeOHOTo mnpenmera «Xumus» (0a30BBI YpPOBEHB),
MpOrpaMMoOil BOCHUTAHUS OOy4alOUIMXCS IMPHU MOJyYEHUU OCHOBHOIO 00IIero oobpazoBaHUs, C
YYETOM paclpelelieHHbIX [0 KJIaccaM IMpPOBEPSIeMBbIX TpeOOBaHWHA K pe3yJabTaTaM OCBOCHUS
OCHOBHOIl 00pa3oBaTeibHONW MpPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHUsS M DJIEMEHTOB
COZIEp)KaHMsl, NPEACTABICHHBIX B YHHUBEpCAIbHOM Koau(pukarope 1o xumud, KoHuenuu
MpernojaBaHus y4yeOHOro rmpeaMera «XuMus», B 00pa3oBaTelbHbIX opranmzanusx P,
peanu3yonmx 0CHOBHBIE 00111e00pa30BaTeIbHbBIC TPOrPAMMBI.

O01mas xapakTepucTHKa yueOHOro npeamera « XUMHSD)

Bxiang yuebGHoOro mnpeamera «XuMHUS» B JIOCTIDKEHHE IeJed OCHOBHOIO OOILEro
oOpa3oBaHusl OOYCIIOBIEH BO MHOIOM 3HAa4€HHEM XHMHUYECKOH HAyKd B IO3HAHMM 3aKOHOB
MIPUPO/BI, B PA3BUTUU MPOU3BOAUTEIHHBIX CHJI OOIIECTBA U CO3/IaHUU HOBOM 0a3bl MaTepualbHON
KYJIbTYpPHI.

XHUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HAayK pacinpocTpaHuia CBOE BIMSHHUE HA BCE
00JIaCTH YEIIOBEUECKOT0 CYIIECTBOBAHMUS, 3ajaja HOBOE BHUICHHE MHUPA, CTaja HEOTHEMIIEMBIM
KOMITIOHEHTOM MHPOBOM KYJIBTYpbl, HEOOXOIMMBIM YCIOBHEM >KU3HH OOIIECTBA: 3HAHUE XUMHH
CIIY>KMT OCHOBOM 11 OpMUPOBAHUS MUPOBO33PEHUS YETIOBEKA, €0 MPE/ICTABICHUI O MaTepUaIbHOM
€IMHCTBE MHpA; BaXHYIO pOJb UrparoT (OpPMHpPYEMbIe XUMHEH TPEACTABICHUS O
B3aMMOIIPEBPALICHUSAX HSHEPrud U 00 DSBOJIOLUMHU BEIIECTB B MPUPOJIE; COBPEMEHHAs XUMHUSA
HaIpaBJieHa Ha pellIeHne I100aIbHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHSI YEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKO, MUIEBON U IKOJIOTUYECKOM 0€30MMacHOCTH, TPOOIIEM 31paBOOXPAHEHUS.

B ycnoBusix Bo3pacTamoomiero 3Ha4€HHs XMMHM B JKH3HM OOIIECTBa CYLIECTBEHHO
MOBBICUJIACH POJIb XUMHUYECKOro oOpa3oBaHus. B muiane conuann3anuy OHO SBJISETCS OJHUM H3
yclioBuil (P OPMUPOBAHUS MHTEIIEKTA IMYHOCTA U TAPMOHUYHOIO €€ pPa3BUTHS.

CoBpeMEHHOMY YEJNOBEKY XHMHMYECKHE 3HaHUS HEOOXOAWMBI [l HpPUOOpEeTeHus
OOLIEKYJIbTYpPHOTO YpPOBHS, MO3BOJISIOUIETO YBEPEHHO TPYIUTHCS B COIMYME M OTBETCTBEHHO
y4acTBOBaTb B MHOI0OOOpa3HOM JKHM3HM 0OLIecTBa, JJIi OCO3HAHUS BaXHOCTH Pa3yMHOTO
OTHOIIEHHS K CBOEMY 3/I0POBBIO MU 3I0pPOBBIO JPYTUX, K OKpY)Kalolleld MPUPOIHON cpene, A
IPAMOTHOIO MOBEJAEHUSI MPHU HMCIOJb30BAaHUHU PA3IMUYHBIX MATEPUATIOB U XMMHUYECKHX BEILECTB B
MOBCEIHEBHOMW KU3HU.

Xumuueckoe o0pa3oBaHHE B OCHOBHOM INIKOJE SIBISETCS 0a30BBIM 10 OTHOLIEHHIO K
CUCTeME OOIlero XuMuueckoro oOpazoBaHus. [103TOMy Ha COOTBETCTBYIOLIEM €My YpPOBHE OHO
peanu3yer NpuUCylHe oOLeMy XHMHYECKOMY OOpa30BaHHUIO KIIOUEBBIE IIEHHOCTH, KOTOpBIE
OTPaXalOT TOCYJapCTBEHHbIE, OOIIECTBEHHbIE M UHAMBHUAyaJIbHbIE MOTPEOHOCTH. OTUM
OTIpeJIeNIAETCsl CYIHOCTh OOIIel cTpareruu OOy4eHHUs, BOCHUTAHUS M Pa3BUTHS O0OydaroUIUXCS
CpeacTBaMH y4eOHOTro npeamera « XuMUs».

N3zyuenne npenmera: 1) crnocoOCTBYeT peanu3allid BO3MOXKHOCTEH JJIsi CaMOpa3BUTHUS U
dhopMHUpOBaHHS KYJIBTYPHl JIMYHOCTH, €€ OO0Ieil M (YHKIIMOHAIBLHONH TPaMOTHOCTH; 2) BHOCHUT
BKJIaJ] B (popMHpOBaHUE MBIIUICHUS U TBOPYECKHX CIOCOOHOCTEH MIOJIPOCTKOB, HaBBIKOB HX



CaMOCTOSITENIbHON Yy4eOHOMN esATeIbHOCTH, SKCIIEPUMEHTAIBHBIX M HCCIIEA0BAaTEIbCKUX YMEHUH,
HEOOXOJMMBIX KaK B IOBCEIHEBHOHM JXU3HH, TaK M B MPO(ECCHOHAIBHOW AEATEIbHOCTH; 3)
3HaKOMHT €O CHEIU(PUKON HAy4YHOTO MBIIUIEHUS, 3aK/IaJbIBa€T OCHOBBI IIEJIOCTHOIO B3IUIAJa Ha
€IMHCTBO TMPHUPOJBI U YEJIOBEKAa, SBISAETCS OTBETCTBEHHBIM JTAalloM B (OPMHUPOBAHUHU
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH MOAPOCTKOB; 4) CIOCOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOTO
OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B
9KOJIOTUYECKOE 00pa30BaHUE IIKOJIBHUKOB.

Ha3Banublie HampaBieHUs B O0OYYEHUU XMMHUU OOECTICUMBAIOTCS CIEUU(UKON ComeprKaHus
IpeaMeTa, KOTOpBIH SBIIAETCS IEAaroruuyecky aJalTHUPOBAHHBIM OTpaKeHHEM O0a30BOH HayKu
XMMHH Ha ONPEACIEHHOM JTare €€ Pa3BUTHSL.

Kypc XuMHM OCHOBHOM IIKOJbl OPUEHTUPOBAH Ha OCBOEHHME OOYYAIOIIMMHUCA OCHOB
HEOPraHMYeCKOM XMMHMHM U HEKOTOpBIX IOHATUH M CBeACHUH 00 OTAEIbHBIX OO0BEKTax
OPraHU4eCKON XUMHUH.

CrpykTypa cofepxaHus npeaMera copMHUpoBaHa HAa OCHOBE CHCTEMHOI'O MOJAXOJa K €ro
n3ydeHu1o. CoziepkaHue CKIIaIbIBACTCA U3 CUCTEMbI IOHITHI O XMMHUYECKOM DJIEMEHTE U BELIECTBE U
CHCTEMBbl IOHATUH O XuMHUYecko peaknuu. OOe 3T CHCTEMbl CTPYKTYPHO OPraHM30BaHBI IO
IIPUHLHUITY IOCJIEI0BATENBHOT 0 PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN Pa3HOTO
YPOBHS: aTOMHO-MOJIEKYJISIPHOTO y4Y€HUsl KaK OCHOBBI BCETO €CTECTBO3HAHHSA, YPOBHSA
[Iepnonnueckoro 3axkoHa JI. . MenzeneeBa Kkak OCHOBHOTO 3aKOHa XUMHUH, YYEHHUS O CTPOCHHH
aToMa ¥ XMMHMYECKOW CBS3M, MPEACTaBICHUN 00 3JIEKTPOIUTUYECKON TUCCOLMALMU BELIECTB B
pactBopax. Teopernyeckue 3HaHUSA PACCMATPHUBAIOTCS HA OCHOBE SMIIMPHYECKHU IMOJYYEHHBIX U
OCMBICJIEHHBIX (DAaKTOB, Pa3BUBAIOTCS MOCIIEAOBATEILHO OT OJHOIO YPOBHS K JIPYrOMY, BBIIIOJIHSAS
GbyHKIUN OOBSCHEHHS] W TMPOTHO3MPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXXHOCTEH MPAKTUYECKOTO
IIPUMEHEHHSI U IOTY4ECHUSI N3Yy4aeMbIX BELLIECTB.

Takass opraHusanust coAepKaHHMsi Kypca CIOCOOCTBYET NIPEICTaBICHUIO XUMHUYECKOU
COCTAaBJIAIONICH HAydyHOM KapTHMHBI MHpa B JIOTUKE €€ CHUCTEMHOM Ipupozasl. Tem cambIM
obecrieynBaeTcsi BO3MOKHOCTh (POPMHUPOBAaHUS y OOYYarOIIMXCS IIEHHOCTHOTO OTHOIICHUS K
HAay4yHOMY 3HAHMIO M METOAAM II03HAHMA B HayKe. BaXXHO Takke 3aMETUTh, 4YTO OCBOEHHUE
colepkKaHus Kypca IPOUCXOAWT C IPUBICYEHUEM 3HAHUM U3 paHee U3Y4YEHHBIX KYypCOB:
«Oxpyxaomuit - Mup», «buonorus. 5—7 knaccel» u «duszuka. 7 Kaaccy.

BaxxupiM acnekTom u3ydyeHHs mnpeamera «Xumus» g obydaromuxcsi ¢ PAC sBnsercs
pa3BUTHE UX KM3HEHHBIX KOMIIETCHIMN. 3HAHUS M yMEHHM, popMupyemble y 0Oydaroumxcss npu
W3Y4eHUH XUMHH, BO MHOTOM OCHOBaHbl Ha HAOJMIOJEHUM M 3a XHMUYECKUMH HPOIECCAMH,
HaOII0AaeMBIMU B pealbHOM JKM3HM, a TakXKe HMEIOT HE TOJBKO TEOPETHYECKYl, HO H
MIPAKTUYECKYI0 HaIIPaBIECHHOCTb, PEAIM3YEMYIO B YPOUHOW M BHEYPOUHOW JEATEIBHOCTH 4epe3
BBINOJIHEHUE JTAOOPAaTOPHBIX MCCIIE0BAHUM, ONBITOB, SKCHEPUMEHTAIbHBIX HCCIEAOBAHUN M Jp.
Bce 3T0 Mo3BONSIOT UCIIOIB30BATh M PACIIUPSITh MHAWBUYAIbHBIN onbIT oOydatomierocsi ¢ PAC u
ONMPATHCS HA MPAKTUYECKOE NPUMEHEHNE NIOJYyUYEHHBIX 3HAaHUI U YMEHHUH B KU3HU.

HEJIN U3YYEHUA YYEBHOI'O ITPEJJMETA «XUMUS»

K HampaBneHHIO TEpBOCTENEHHOM 3HAYMMOCTH TpU peanu3anuu  00pa30BaTEeNbHBIX
¢GyHKIMI npeameTa «XUMUS» TPAAULMOHHO OTHOCAT (POPMHpPOBAHME 3HAHUN OCHOB XMMHUYECKOU
HAyKH Kak 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUECKON JIeATEIbHOCTH YelloBeKa U Kak
OJTHOTO U3 KOMIIOHEHTOB MHMPOBOW KyJbTYphl. 3aJaya IMpeaMeTa COCTOMT B (OPMUPOBAHUU
CHCTEMbl XUMHMUYECKUX 3HAHMH — BaKHEHIINMX (aKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX
MOJIOKEHUH, MOCTYMHBIX O00OIIEHUI MHPOBO33PEHUYECKOT0 XapaKTepa, sI3blKa HayKd, 3HaHUU O
Hay4YHBIX METOJaxX HM3y4YeHHs BEUIECTB M XMMHUYECKHUX peakiuil, a Takke B (OPMHUPOBAHUU U
pPa3BUTUM yYMEHUH M CIOCOOOB JIEATENbHOCTH, CBSI3aHHBIX C IUJIAHMPOBaHHEM, HAOJIOJIEHUEM U
MIPOBEICHUEM XHMHUYECKOTO AKCIEPUMEHTa, COOJIIOJCHHEeM MpaBui Oe30macHoro oOpalmieHus c
BEILIECTBAMMU B ITOBCETHEBHON KU3HH.



Hapsiny ¢ 3TuM 1ienu u3ydeHus mpeaMeTa B MPorpaMMe YTOYHEHBI M CKOPPEKTHPOBAHEI C
y4€TOM HOBBIX MIPUOPUTETOB B CHCTEME OCHOBHOTO 001ero oopazoBanus. CeronHs B 00pa3oBaHUH
0c000 3HAYMMOW NMPHU3HAETCSA HANPABIEHHOCTh OOYyYCHUS HA Pa3BUTHE M CAMOPA3BUTHE JTMYHOCTH,
¢dbopmupoBaHne €€ MHTEIICKTa U 001ed KynbTypsl. O0ydeHne YMEHHIO YYUTHCS M MPOAOIDKATH
cBo€ 0Opa3oBaHHME CaMOCTOSTEIPHO CTAHOBHUTCS OJHOW M3 BaKHEHIIMX (QYHKIMH ydeOHBIX
MPEIMETOB.

B cBs3M ¢ 3TUM IpU M3y4eHMHU INpeaMeTa B OCHOBHOHM MHIKOJIE JOMUHHPYIOIIES 3HAUYCHHE
npuoOpenu Takue e, Kak:

- dopMupoBaHWE  WHTEIUIEKTYyaJlbHO  Pa3BUTOM  JHMYHOCTH, TOTOBOH K
caM000pa30BaHMIO, COTPYJHHYECTBY, CAMOCTOATEIFHOMY NPHUHATHIO pEIICHHH, CIIOCOOHOM
aIalITHPOBATHCS K OBICTPO MEHSIOIIUMCS  YCIOBUSM JKU3HU;

- HANpaBJICHHOCTh OOYYEHHs Ha CHUCTEMAaTHYeCKOe MpPHUOOIIEHHE YyJalluxcs K
CaMOCTOSITENIbHON TO3HABATEILHOW JIESITEIbHOCTH, HAYYHBIM METOaM MO3HaHUA, (POPMHUPYIOLIIM
MOTHBALIUIO M Pa3BUTHE CIIOCOOHOCTEH K XUMHH;

— o0ecrieyeHne ycJaOBUH, CIIOCOOCTBYIOIIMX NMPHOOPETEHHIO OOYUYaAIOMIMMUCS OIBITA
pPa3HOOOpa3HON AEATENTbHOCTH, TO3HAHWS W CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), IMEIOLINX YHUBEPCAILHOE 3HAYCHUE JIJIsl Pa3IMYHBIX BUJIOB JACATEIbHOCTH;

- dopMupoBaHue YMEHUI OOBSICHATH M OLIGHUBATH SBICHHS OKPYXKAIOIIET0 MUpa Ha
OCHOBAHWU 3HAHHUW U ONBITA, TOJYYCHHBIX NPH U3YYECHUN XUMHM;

- dopMupoBaHne y OOYyYalOUIMXCS TYMaHUCTHYECKUX OTHOIICHUH, IMTOHUMAaHUS
[EHHOCTH XMMWYECKHX 3HAHWW JJIsi BBIPAOOTKH HKOJIOTHYECKH IIeIeCOO0Pa3HOro TOBEACHUS B
ObITYy W TPYOOBOH MAEATENFHOCTH B IENSAX COXPAaHEHHs CBOETO 3I0pOBbS U OKpYXKaloIIeH
IIPUPOTHOM CPEJIbI;

- pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPONIIO H
CAMOBOCIIMTAHMIO HAa OCHOBE YCBOCHHUS OOIICUEIIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY NPO(UIIS U HAPABICHHOCTU JalTbHEHIIEr0 00y4eHus.

Oco0enHocTH mpenofaBanus npeamera «Xumus» odydarommumes ¢ PAC

Obyuatomuecss ¢ PAC, kak mpaBuiio, MOTyT JA€MOHCTPHPOBATh YCIEIIHOCTh B M3YyYEHHUH
TEOPETUYECKUX OCHOB XHMHUHU: IOHSATHOE BHM3YyaJbHOE IPEACTABIECHUE NEPUOAMYECKOrO 3aKOHA
JL.U. MenneneeBa, CTpoeHMs aToma, 4YeTKas rpaduyeckas 3amuch MPOTEKAHUS XUMHUYECKHX
peakuuii co3gaeT NpeArnochIKy JUisl MHOTUX oOyyatomuxcsa ¢ PAC mouyBCcTBOBaTh CBOIO BBICOKYIO
KOMIIETEHTHOCTb B 3TOI o6sacTu. TeopeTndeckas XuMHsl MOXKET CTaTh 00JIACThIO MX CBEPXIEHHBIX
nHTepecoB. OHAKO, B CBSI3U C BO3MOXKHOM MOTOPHOM HEJIIOBKOCTBIO M APYTUMU clielU(PUUECKUMU
ocoOeHHOCTsIMH, oOyuatomuecss ¢ PAC MOryr HCHBITBIBaTH 3HAYUTENbHbIE 3aTPyJHEHHUS B
MPOBEACHUN XUMHUYECKHX SKCIIEPUMEHTOB, MPAKTUYECKUX U JIa0OpaTOpHBIX padoT. OHM MOTyT
3HaTh HOPMbI M MpaBuUia Oe30macHOi padOThl B XMMHMYECKOW J1abopaTopuu, HO HE yMETh MX
peain30BaTh Ha MPAKTHKE.

BakHbIM acmeKkToM H3ydeHus npeamera «Xumus» g obydaromuxcs ¢ PAC sBnsercs
pa3BUTHE UX KU3HEHHBIX KOMIETEHUUH. 3HaHUS M yMeHus, popmupyeMble y oOydaroumxcs npu
M3Yy4EHUH XMMHHU, BO MHOTOM JIOJDKHBI OBITH CBSI3aHBI C XUMUYECKUMU MPEBPAILEHUSIMH BEIIECTB,
Ha6J'II-OHa€MI)IMI/I B peanLHoﬁ KM3HHU, HOOJKHBI HMETH HE TOJBKO TCOPETUUCCKYIO, HO H
MIPAKTUYECKYIO HAMpaBIECHHOCTh, PEATM3YEMYIO B YPOUHOW M BHEYPOUHOH IEATEIBHOCTH 4YEpE3
BBITIOJTHEHUE J1a00paTOPHBIX HMCCIEAOBAHUN, OMBITOB, M Jp. Bce 3TO MO3BONSIIOT KCIOIB30BAThH
paclMpsATh WHAMBUIYAIbHBIM omnbelT oOydatomerocs ¢ PAC u omnmparbcs Ha TNpakTHYECKOE
IIPUMEHEHHE MTOJYYEHHBIX 3HAHUN U YMEHUN B )KU3HU.

[lpy wu3ydyeHum y4yeOHOro Marepuajga IO TMpeaAMeTy HeoOXOAMMO YYHUTHIBaTh, YTO
oOyuatorruecss ¢ PAC MoryT UCHBITHIBaTH CHelU(pHUUECKHe TPYIHOCTH B OCBOCHHUU Y4E€OHOTO
MaTtepuana. Beaencreue TpyiHOCTEN BBIIEIEHMSI TJIABHOTO WJIM CYLLIECTBEHHOI'O B TEKCTE, a TAKkKe



TPYIHOCTEH B TIOHMMAaHUHU TPEAMETHOW TEPMHUHONOTHH, y oOydarommuxcs ¢ PAC BO3MOXHO
BO3HUKHOBEHHME CIIO)KHOCTEH C M3YyYEHHUEM TEOPETHYECKOro marepuana. Takke HeJ0CTaTOYHOE
MMOHMMAaHUE TEPMHHOJIOTHH MOXET OBbITh MPEMATCTBUEM MJIs MPaBWIBHOIO PELIEHUs 3ajad, Mpu
TOM, YTO CaMO PEIICHUE 3a/1a4 M0 OCBOCHHOMY aJIrOPUTMY, OOBIYHO HE BBI3BIBACT TPYTHOCTEH Y
o0yJaronmxcs.

Bwmecte ¢ TeM HEKOTOpPBIE TEOPETHUECKUE Pa3JIeibl JAHHOTO MPEJAMETa MOTYT HaXOJUTHCS B
30He crienuduieckux uHTepecoB obydvaromerocs ¢ PAC, B uzydenun ux oOyuaromuiics ¢ PAC
MOXKET 3HAYHUTEIHHO OINEPEkKaTh TEMI HM3YUYCHHS ITaHHBIX Pa3AelioB JIPYTHUMU OOYyYaIOIIMMUCS
kiacca. Crenyer MakCUMAallbHO 3TO YUUTHIBATh MPU OPraHMU3AIMH MPOSKTHOWU NESTEIBHOCTH I10
npenMery, BiIo4as oOydaromerocs ¢ PAC B mOpoekTHble KOMaH[BI, a Takke, HopydyaTh
BBHITIOJTHEHUE WHUBUIYaIbHBIX MPOCKTOB IO TEMATHKE €r0 CIeNU(PHUUECKUX MHTEPECOB, CO3AaBas
YCIJIOBUS MOBBILICHHS €T0 COI[MAIbHOTO CTaTyca B Ij1a3aX CBEPCTHUKOB

JIJist TOCTHKEHUS TNIAHUPYEMBIX Pe3yIbTaTOB HEOOXOIMMO:

- aJanTUPOBATh METOJIbI MPEACTABICHUS HOBOTO MaTepHalia, CriocoObl TEKYIIero KOHTPOJISA
U penpe3eHTAlMU OJIYYeHHBIX 3HAHUT;

- 1esecoo0pa3Ho 3aeiicTBOBATh BO3MOXKHOCTH JIOMOJHUTENIBHON BU3YalbHOU MOIICPHKKU
M3y4yaeMoro Marepuana (WLUIIOCTpaluu, ydeOHble (UIbMBI, BUPTYaJbHBIE OIBITHI, JINYHBIC
CIPaBOYHbIEC MaTEpPHUAIIbI, IPEACTABICHHbIC B CXEMaX, TA0IHIIAX U T.I1.);

- YYUTBHIBATh HEPABHOMEPHOCTH OCBOEHUs 00yuaromumcsi ¢ PAC pa3nuyHbIX TeMaTHUYECKUX
o0yacTeli Mo JaHHOMY MPEAMETY, HEOOXOANUMO CTPEMUTHCA B cO3/laHuu AJisi oOydaromerocs ¢ PAC
CUTYAIIMH yCIieXa KaK B yPOUHOU, TaK U BHEYPOUHOH ACATEIHHOCTH 10 JAHHOMY IIPEIMETY;

- MAaKCHUMAaJlbHO HCIIOJIb30BaTh pA3JIMYHBIE CHUCTEMBbl TecTUpoBaHus, [T-TexHONOTrHH,
MPE3CHTAIMH, HAyYHO-TIONYJISIPHBIE (MIIBMBI, CXEMBI, W JPYrHe CPEACTBA BH3yaIU3alMd TIPU
o0OyueHuH U OlleHKe JocTrxkeHni odydaromierocs ¢ PAC B nanHoii obnactu;

- MPU HEAOCTATOYHOW C(HOPMHPOBAHHOCTH TPado-MOTOPHBIX HABBIKOB MPEIyCMOTPETh
BO3MOXXHOCTh BBIMOJIHEHUS 3HAUUTENBHBIX MO O00bEMY MHCHbMEHHBIX 3a/laHui Ha KOMIIBIOTEpE,
BEITIOJTHEHHUE JTAOOPATOPHBIX PaObOT MOXKET OBITh 3aMEHEHO KOMITBIOTEPHBIM SKCIIEPUMEHTOM;

- COKpalaTh 00beM MUCbMEHHBIX 33JJaHUH MPU COXPAHEHUHU YPOBHSI CJIOKHOCTH;

- COKpAIllaTh BHITIOJIHEHUE 3HAYUTEIBHBIX TI0 00BEMY MUCHbMEHHBIX 3a/IaHUM, BHITIOIHSATH, 10
BO3MOXXHOCTH, pa0bOThl Ha KOMIIBIOTEpPE, a TaK)Ke CYIIECTBEHHO CHHUXATh YPOBEHb CIOXHOCTH
paboTHI C TEMATHYECKUMU PUCYHKAMHU U CXEMaMH.

PekoMeHayeTcss akTUBHO MCIIONB30BaTh MPOEKTHYIO paboTy oOyuarommxcsa ¢ PAC B 30He
WX CICNUATBHBIX WHTEPECOB [Jisi TOBBINIEHUS MOTHUBAIIMUM K OOYYCHHIO XHMHUHM B IIE€JIOM H
MOBBIIIEHUIO COLMAIbHON 3HaYMMOcTH oOyyarorierocs ¢ PAC cpeayn oqHOKIaCCHUKOB.

OcCo0eHHOCTH CTPYKTYpUPOBAHHsI MaTepHaa.

[Tpumepnas AOOII no npeamery «XuMus» NpPeJOCTaBISET pacpeeleHe MaTepuaia 1o
rogam oOydenus. Ilpu sTom B paboueil mporpaMme BO3MOXHBI W3MEHEHUS U JOMNOJIHEHUS B
COJECpKAHUU, IIOCIEJOBATEIIbBHOCTU H3Y4EHUs TEM, KOJIMYECTBE YacoB, HCIOJIb30BAHUU
OpraHu3alMoOHHBIX (opM 00ydeHus U T.. OOOCHOBAHHOCTH JTAHHBIX M3MEHEHHUH ompeenseTcs
UHIUBUAYAIBHBIMU TNCUXO(U3UUECKUMU OCOOEHHOCTSIMHM KOHKPETHbIX oOywarommxcsi ¢ PAC,
CTEINEHbIO YCBOCHUS UMHU YUeOHBIX TeM. Bo3MOXHO BBeeHHE B pabouyyt0 MporpaMMy pe3epBHOTO
BPEMEHH IS TOTIOJTHUTENBHOTO U3yYEHUS TEM, IPEJICTABIISIFOIINX 0COOYIO CIIOXKHOCTb.

MECTO YUEBHOI'O I[IPEIMETA «XUMUS» B YYHEBHOM I1JIAHE

B cucteme obuiero oopazoBanust «XUMHs» MpU3HAHA 0053aTENbHBIM YU€OHBIM IPEAMETOM,
KOTOPBIM BXOJUT B COCTaB MpeaIMeTHOU 001acTi «EcTecTBeHHO-Hay4HbIE TPEAMEThHI).

Y4eOHbIM TUTaHOM Ha e€ u3ydeHue oTBeAeHo mo 1 u B Hegemo B 8-10 kmaccax
COOTBETCTBEHHO.



Jlis xaxaoro kjacca NMpeaycMOTPEHO pe3epBHOE ydeOHOE BpeMs, KOTOpPOE€ MOXKET ObITh
MCIOJIB30BAHO YYaCTHHUKAMM 00pa30oBaTEIbHOIO Ipolecca B HENsiX (popMupoBaHHs BapHAaTUBHOU
COCTABJSIIONIEH coJepKaHUsiT KOHKpETHOW pabodeil mporpammbel. [lpu 3TOM o00s3arenbHas
(MHBapHaHTHAs) YaCTh COJICPKAHUA MPEAMETa, YCTAaHOBIICHHAs IPUMEPHOI pabouei mporpaMMoid, u
BpeMs1, OTBOAMMOE Ha €€ U3y4EHUE, 10JIKHbBI ObITh COXPAHEHbI IOJHOCTBIO.

B crpykType npumepHoil paboueil mporpamMmbl Hapsay € MOSCHUTEIbHOW 3alHMCKON
BBIJICIICHBI CIICAYIOIINAE Pa3Iebl:

- IUIAHUPYEMbIE DPE3YyJbTaThl OCBOCHMsI Yy4eOHOro Ipeamera «XUMHs» — JUYHOCTHBIE,
METaNpeIMETHBIE, MTPEIMETHBIC;

- coJiepKaHue y4yeOHOro mpeamera «XuMus» 1o rogaM o0y4yeHus;

- IPUMEPHOE TEMAaTUYECKOE IUIAHUPOBAaHUE, B KOTOPOM JACTAIU3UPOBAHO COLECPKAHUE
Ka)KJI0M KOHKPETHOM TEMBI, YKa3aHbl KOJNYECTBO YaCOB, OTBOAMMBIX HAa €€ U3y4YECHHUE, U OCHOBHBIC
BUJIbl y4EOHOW NESTEIbHOCTH yUeHHKa, (popMUpYyeMble NPU U3YYEHUU TEMbl, IPUBEAEH IEepeueHb
J€MOHCTPALU, BBIMOTHACMBIX YUYUTEIEM, U TIepeueHb PEKOMEHYEMBIX JIAOOPATOPHBIX ONBITOB U
IIPAKTUYECKUX padoT, BBIIOJIHAEMBIX yJalIUMUCH.

COAEPXAHHUE YUEBHOI'O ITPEAMETA «XUMUS»
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[TepBoHavanbHbIE XUMUYECKHE TOHSATHS

[Ipenmer xumuun. Posib XMMUHK B )KU3HU YenoBeKa. Tena u BeuectBa. @U3HMUECKHE CBOMCTBA
BEIIECTB. ArperaTHoe CcOCTOsiHHE BemllecTB. [loHsATHE O MeToAax MO3HAHUS B XUMHUU. XUMHUS B
cucreMme Hayk. YucTele BemecTBa v cmec. CriocoObl pa3/iesieHns CMECEH.

ATOMBI U MOJIEKYJbI. XMMHYECKHE 31eMeHThl. CUMBOJIBI XUMUYECKUX 3JIeMeHTOB. [IpocThie
Y CIIO’KHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE yUSHHE.

Xumuyeckasi popmyina. BaneHTHOCTh aTOMOB XUMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
coctaBa BemiecTB. OTHocHTenbHas aToMHass Macca. OTHOCHUTENbHAas MOJICKYJSpHAs Macca.
MaccoBast 10711 XUMHUYECKOT0 3JIEMEHTa B COSIMHEHUU.

Ou3nyecKkue W XUMHYECKUE SIBICHHS. XUMHYECKass peakiuss W e€ MpPU3HAKH. 3aKOH
COXPaHEHUS MacChl BEIIECTB. XMMHUYECKHE ypaBHeHUs. Kiaccudukamums XUMHUYECKUX peakKiuit
(coenuHeHuUs, pa3IoKeHHs, 3aMeIIeHuUsI, 0OMEHA).

XYUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCY0#, ¢ mpaBuiamMu paboTHI B
nabopatopun ¥ mpuéMamu oOparieHus ¢ JabopaToOpHbIM O00OpPYAOBaHUEM; U3YYCHHE U ONMHUCAHUE
(bu3MUECKUX CBOMCTB OOpa3IlOB HEOPraHMYECKHX BEIECTB; HAOMIOJIeHHE (U3NYecKuX (TIaBICHHUE
BOCKa, TassHUE JIbJa, PACTHPAHUE caxapa B CTYIKE, KUIICHHE W KOHJICHCAITUS BOJBI) M XUMHUYSCKUX
(ropeHue cBe4H, MPOKAIMBAHNE METHOW MPOBOJIOKHU, B3aUMOACHCTBHE Mella C KUCIOTON) SIBJICHHUIA,
HaOJIOICHUE W OINMMCAaHWE MPU3HAKOB TMPOTCKAHUS XMMHUYCCKUX peakIui (pasliokeHue caxapa,
B3aMMOJICHICTBUE CEPHON KHUCIOTBHI C XJIOpUIOM Oapus, pasznoxkenue rugpokcuna menu(ll) mpu
HarpeBaHWHU, B3auMoJeicTBUE »kene3a ¢ pactBopoM coiu  Mmeau(Il)); wm3ydeHwe crmoco6oB
pasneneHus cMmecel (C TOMOIIbIO MarHuTa, (QUIBTPOBAaHUE, BBHIMAPUBAHUE, TUCTHILIISAIUS,
xpomatorpadusi), TpOBEACHHE OYHCTKH IMOBAPCHHOW COJIM; HAOJIOCHUE U OTHCAHUE PE3yIhTaTOB
MIPOBEJICHUS OTBITA, WIUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3JaHHME MOJENed MOJIEKYI
(IapocTepKHEBBIX).

Bakneiimue npeacraBuTeN HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopom — 3€MEHT M MPOCTOE BEHIECTBO.
Haxoxpaenue kucinopoaa B mpupoje, Gpuandeckue ¥ XUMUYECKHE CBOMCTBA (PEaKkIUu TOPEHHUS).
Oxcunpl. [Ipumenenne xucinopona. CrocoOBl TOTYYEHHUS KHCIOpOIA B nabopaTopuu U
npoMelieHHocTH. KpyroBopot kucnopona B mpupoge. O30H — ammoTpomHas MoAudUKarius
KHCIIOpO/Ia.



TennoBoit »h(}eKT XUMHUECKOW peakluu, TEPMOXUMUYECKUE YypPaBHEHHS, JK30U
SHAOTEPMHUUYECKUE peakuu. TOIUIMBO: yroib W MeTaH. 3arpsA3HEHHE BO3[yXa, YCWICHHE
MapHUKOBOTO 3(deKTa, pazpyiieHne 030HOBOTO CIIOSI.

Bopopon —snement u mpoctoe BemmecTBo. HaxoxaeHue Bogopoaa B mpupoe, Gpuzndeckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHUE, ClIocoObl moyueHus. Kuciaotei u comnu.

KomgectBo BemectBa. Momnb. MossipHast Macca. 3akoH ABorapo. MomsipHbIld 00bEM Ta30B.
Pacy€rbl 1o XMMUYECKUM ypaBHEHUSIM.

®usnueckue cBoWcTBa BoAbl. Boma kak pacrBopurens. PactBopbel. Hacblmennsle u
HEHACHIIIEHHBIC PACTBOPBL Pacmeopumocms eewjecms 6 6ode’. MaccoBasi 0N BEIIECTBA B
pactBope. XUMHUECKuEe cBOMCTBA BOAbl. OcHOBaHus. Poiib pacTBOPOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopor Bonbl B Mpupojie. 3arps3HEHHE NPUPOAHBIX Boja. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHnid. Oxcuapl. Kimaccudukarmuss OKCHIOB:
cojieoOpasymolire (OCHOBHBIC, KHCIOTHBIE, aM(pOTEepHbIE) U HecosieoOpasyromue. Homenknarypa
OKCHJIOB (MEXJIyHapoJHas M TpuBUANbHAs1). PU3NYECKUE M XMMHUYECKHUE CBOICTBA OKCHJIOB.
[Tonyyenue okcuaoB.

OcnoBanms. Krnaccudukanuss ocHOBaHWH: IMIENOYM ¥ HEPACTBOPUMBIE OCHOBAHUSI.
Homenknatypa ocHoBaHuii (MeXAyHaponHas U TpuBHaibHas). Dusnueckue U XUMHUECKHE
CBOMCTBa OCHOBaHUU. [loirydeHre OCHOBaHMIA.

Kucnotel. Krnaccudukanus kucinor. Homenknarypa KuciaorT (MexAyHapoAHas U
TpuBUaNbHasA). PU3NUYECKUE U XMMHUYECKHUE CBOMCTBA KUCIOT. Psn aktuBHoctu MetayioB H. H.
bekerosa. [lonmyueHue Kucior.

Conu. Homenknarypa coneil (MexayHapoaHast U TpuBuaibHast). Ousnueckue u XuMHUUECKHe
cBoiicTBacozeil. [lonyuenue coneil.

['eHeTnyeckas CBsI3b MEXAY KJacCaMU HEOPTraHUUECKHUX COECAMHEHUMH.

XUMHYECKUN HKCIIEPUMEHT: KAYECTBEHHOE OIPEJCICHUE COAEpPKaHUs KHUCIOpoJaa B
BO31yXe; MOJYy4YeHHE, COOMpaHue, pacliO3HABaHUE U M3YyYEHUE CBOMCTB KUCIOPOJa; HaOIIOAECHUE
B3aUMOJICHCTBUSL BEUIECTB C KHUCIOPOJIOM M YCIIOBHUSI BO3HUKHOBEHHS U IPEKPAILECHHS] TOPEHUs
(mo>kapa); o3HaKOMJICHHE ¢ 00pa3llaMi OKCHJIOB M OIMKMCAHHE UX CBOWMCTB; MOJy4eHHE, cOOUpaHue,
pacrio3HaBaHMe U M3y4eHHE CBOWCTB BOJIOpOJia (FOpeHHe); B3aUMOCHCTBUE BOJOPOAA C OKCHIOM
menu(Il) (BO3MOXXKHO UCIMONIB30BAaHWE BHJACOMATEpPHANIOB); HAOMIO/IEHHE OO0pa3lloB BEIIECTB
KOJIMYeCTBOM 1 MoOJb; HcClIe0BaHHE OCOOEHHOCTEH pacTBOPEHHUS BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO; MPUTOTOBJIICHUE PACTBOPOB C OMPEAEIEHHON MACCOBOM J0JIEM PacTBOPEHHOIO
BEIIECTBA; B3aUMO/IHCTBHE BOJIBI C METaJIaMH (HAaTpUEM M KaJibI[eM) (BO3MOXKHO MCIIOJIb30BaHHE
BHUJIEOMATEPHAIIOB); OIpPEAEICHUE PAaCTBOPOB KHCIOT M IIENOYEeH C IOMOIIBI0 HMHJUKATOPOB;
uccliieloBaHle 00pa3lloB HEOPraHWYECKUX BELIECTB PA3JIMUHBIX KIACCOB; HAONIOJICHHE U3MEHEHUs
OKpAacKM WHJUKAaTOPOB B pacTBOpax KHCIOT U IIEN0Yel; M3ydeHHE B3aHMMOJICHCTBHUS OKcHIa
meau(Il) ¢ pacTBOpoM cepHOMl KHCIOTBI, KUCIOT C MeETalljlaMM, peakiui HeHTpaiu3auuu;
MI0JIy4€HHE HEPACTBOPUMBIX OCHOBAaHUH, BHITECHEHHE OJIHOTO METajlla JPYTUM U3 pacTBOpa COJIU;
pelieHnue SKCIEepUMEHTAIbHBIX 3a7ady 1o TeMe «BakHellne KIacchl HEOPraHMYECKUX
COCIMHEHUI.

Ilepuonuueckuii 3akoH U Ilepuoguueckas cucrema XuMHYecKHX diaeMeHtoB [l M.
MenneneeBa. CTpoeHHe aTOMOB.

Xumnueckas cBa3b. OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUU

[TepBble MONBITKY KJIACCU(PUKAUU XUMHUUECKUX 31eMEeHTOB. [oHsATHE 0 Ipynmax CXOAHBIX
9JIEMEHTOB (IIEJIOYHbIE U ILIEIOYHO3EMENIbHbIE METAJIbl, TaJOTeHbl, MHEPTHBIE r'a3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(OTepHbIE OKCH bl U TUAPOKCUIBL.

! KypcuBom 0603HaueH yueGHbIi MaTepua, KOTOPBIil H3ydaeTcsi, HO He BHIHOCHTCS HA IPOMEKYTOUHYIO H HTOTOBYIO
aTTecTalHIo.



[lepuonuueckuii 3akoH. Ilepuogumueckas cucrema XuMHuUeckux osnemeHtoB [J[. M.
MenneneeBa. Koporkonmepuognas u anuHHomepuoaHas ¢opmel Ilepuonndeckoilt cuctembl
xumuueckux oanemeHtoB . W. MenneneeBa. Ilepuoast u rpynnbl. Duznydeckuii CMBICI
MIOPSIAKOBOTO HOMEPA, HOMEPOB IIEPUOJA U IPYIIIBI JIEMEHTA.

Ctpoenune atomoB. CoctaB aTOMHBIX siiep. M3oTomnbl. DnekTpoHbl. CTpOECHHE 3TIEKTPOHHBIX
obomouek atoMoB TmepBeix 20 xumuueckux dieMmeHToB Ilepmommueckoir cucremsr J[. U.
MenpeneeBa. XapakTepUCTUKAa XMMHUYECKOTO 3JIEMEHTA IO €ro mnoiyiokeHuto B [lepmoanueckoit
cucreme /I. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs PaJnyca aTOMOB XMMHUUYECKHX 3JIEMEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO TpyIlnaM M nepuojaM. 3HadeHue [lepmoanueckoro 3akoHa u
[lepuonrueckoil CHUCTEMBI XUMHUYECKHMX JJIEMEHTOB A pa3BUTUsA Hayku M npaktuku. J[. WM.
MeneneeB — yu4€HbIN U TpaXkJaHUH.

Xumuueckas CBSI3b. KoBanentnas (monstpHast u HENoJIsIpHast) CBSA3b.
DIEeKTPOOTPULIATETbHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAsI CBSA3b.

Crenenp okucienus. OKUCINTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. [Ipoueccsl okucieHus
1 BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

XVUMUYECKUN SKCIIEPUMEHT: H3yuY€HHE O0Opa3lloB BEIECTB METANIOB M HEMETAJUIOB;
B3aUMOJICICTBUE TUAPOKCHAA IIMHKA C PacTBOpaMU KHUCJIOT U IIEJIOYEel; MPOBEIECHUE OIIbITOB,
WUTFOCTPUPYIOIIUX TPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX DPEAKIUi (TOpEeHUe, peaKinu
pa3noXKeHusl, COCAUHEHUS).

MexnpeaMeTHbIe CBSI3H

Peanmmzanus  MeXnpeaMeTHBIX cBsi3ei npu W3yYCHUH XUMHU B 8 Kiacce
OCYILIECTBIISICTCSl 4Yepe3 HCIIOJIIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TIOHATHUH, TaK U
MOHATHUH, SABISIOMIUXCSI CHCTEMHBIMU JIJISI OTACIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO01ure ecTecTBEHHO-HAYyUHbIE MOHATHUS: HAYYHBIN (PaKT, TUIOTE3a, TEOPHsl, 3aKOH, aHAIU3,
CHHTE3, KJIAacCU(pHUKAIMI, TMEePUOJUYHOCTh, HAOIMIOACHUE, OKCIEPUMEHT, MOJACIHPOBAHHUE,
U3MEpEeHUE, MOJIETb, SIBICHHUE.

@wusmnka: MarTepusi, aToM, OJEKTPOH, TMPOTOH, HEWUTPOH, WOH, HYKIWA, HW30TOIBI,
PalMOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKU 3aps /1, BELIECTBO, TENI0, 00BEM, arperaTHOE COCTOSTHUE
BEIIECTBA, T'a3, (PU3MUYECKHIE BETMYNHBI, SMHUALIBI U3MEPEHUS, KOCMOC, TIAaHETHI, 3BE311bI, COIHIIE.

buonorus: porocunres, npixanue, ouochepa.

['eorpadusi: atmocdepa, rupochepa, MUHEPaAsIbl, TOPHbIE TOPO/IbI, IT0JIE3HBIE HCKOIIAEMBIE,
TOTIIIUBO, BOJHBIE PECYPCHI.
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BemectBo u xumMu4eckas peakius

Ilepuonnueckuit 3akoH. Ilepuommueckas cucremMa XuMuueckux dnemeHtoB /. U
MenpneneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB XMMHYECKUX AJIEMEHTOB
MEPBBIX TPEX NEPUOAOB, Kajus, KalbLUs U UX COCIAUHEHUHW B COOTBETCTBUU C IIOJIOKEHUEM
2JIEMEHTOB B [ leproanueckoi cucteMe U CTPOCHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHAbl XWMHUYECKOW CBSA3M. THUIBI KPUCTAUIMYECKUX PEMIETOK,
3aBUCUMOCTbH CBOMCTB BEIIIECTBA OT TUIA KPUCTALTNYECKON PEIIETKHA U BUJA XUMAYECKOH CBSI3H.

Knaccudukanms ¥ HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB (MEXAyHapoIHas |
TpUBHAJIbHASI). XHWMHUYECKHE CBOWCTBA BEIIECTB, OTHOCAIIUXCS K Pa3IUYHBIM KJaccam
HEOPraHWYECKUX COEAMHEHU I, TEHETUYECKAsI CBSI3b HEOPIraHUYECKUX BEIIECTB.

Knaccudukanuss XuMHYeCKMX pPeakIuil M0 Pa3IMYHBIM MPU3HAKaM (IO YHUCITy M COCTaBYy
YUYaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIUIOBOMY 3P HEKTy, IO U3MEHEHHUIO CTETIeHEeW OKHCICHUS
XUMHUYECKUX IJIEMEHTOB, TI0O OOPATHMOCTH, MO YYaCTUIO KaTan3aTopa). DK30U SHIOTEPMUUYECKHE
peaKunu, TEPMOXUMHUYECKUE YPaBHEHUS.



[TonsiTie 0 ckopocTH XUMHUYECKOW peakuuu. [loHsTHE 00 OOpaTUMBIX M HEOOPATHUMBIX
XUMUYECKUX peakuusax. I[loHATHE O TOMOT€HHBIX M TeTeporeHHbIX peakuusx. I[lonsarue o
XUMHUYECKOM paBHOBECHH. PaKTOPBI, BIUAIOIINE HA CKOPOCTh XMMUYECKON PEAKIMU U MOJ0KEHHE
XUMHUYECKOI'O pPaBHOBECHS.

OKHUCIHUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, 3JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHON peaxkuuu. CocraBnenue ypaBHEHUI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIbHBIX PEAKIMIl C HCIOIB30BAHUEM METOJIa 3JIEKTPOHHOTO OanaHca.

Teopus 31EKTPOJIUTUYECKOW IUCCOLMALUU. DJIEKTPOIUTHI U HEIEKTPOIUTHL. KaTHOHBI,
aHUOHBL. MexaHu3M IUCCOIMAlMU BEUIECTB C PA3JIMYHBIMU BUJIAMH XUMUYECKON CBA3U. CTEreHb
nucconuanui. CUIIbHbIE U clTa0ble 3JIEKTPOIUTHI.

Peakumu monHoro obmeHa. YCJOBUSL MPOTEKaHHS PEAKIM MOHHOTO OOMEHa, MOJHbBIE U
COKpallléHHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBA KUCJIOT, OCHOBAaHUW M COJEH B CBETE
MIPEJICTABICHUIA 00 AMEKTPOIUTUIECKON qucconnanuu. KauecTBeHHbIe peakiiuy Ha HOHBL. [loHsTHE
0 TUPOJIN3E COJICH.

XUMUYECKUN OSKCIEPUMEHT: O3HAKOMJIEHHE C MOJEIAMU KPHUCTAJUIMYECKUX PEMIETOK
HEOPraHMYECKUX BEIECTB — METa/NIOB M HEMETaUIoB (rpaduTa W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHs); UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTU XMMHUYECKOW peakluu OT BO3JACHCTBUS
pas3nuYHbIX (PAKTOPOB; MCCIEAOBAHHUE SJIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MpoIiecca
JUCCOLMAIMU  KHUCIIOT, IIeJIo4Yel U conedl (BO3MOMKHO HCIIOJIb30BAHHUE BHAEOMATEPUATIOB);
MIPOBEJICHUE OIBITOB, HWLIIOCTPUPYIOIIUX MPHU3HAKA TPOTEKAHHS pPEaKIHii HOHHOTO OOMeHa
(oOpa3oBaHMe oOcajaka, BBIIEICHHE Tra3za, OOpa30BaHHWE BOJbI); OMNBITOB, WIUIIOCTPUPYIOIINX
MpUMEpPbl  OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX  PEaKIHMi (TOpeHHue, peakluud Ppas3lioKeHUs,
COEMHEHMS); PACIIO3HABAaHUE HEOPTraHMYECKHUX BEILIECTB C IMOMOILBIO KAaYECTBEHHBIX PEAKIUI Ha
WOHBI; pEeLIEHUE YKCIIEPUMEHTAIbHBIX 3a/1a4.

Hewmeranbl 1 UX coeTMHEHUS

OO61mas xapakTepucTuka raoreHoB. Oco0eHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbBIE CTETICHU
okucnenus. CtpoeHue M (U3NYECKHE CBOMCTBAa MPOCTHIX BEIIECTB — TaJIOTEHOB. XHMHUYECKHE
CBOMCTBa Ha mpumMepe xjopa (B3aHMMOJCIHCTBHE C MeTaUIaMH, HEMETaUIaMH, IIeJIouaMu).
Xnoposogopoa. CoisiHas KHCIOTAa, XUMHUYECKHE CBOMCTBA, MONydeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOAOPOJA HAa OPraHMU3M uesioBeKa. BaxHeimme XJIopuabl U UX HaXO0XJIEHUE B
MIPUPOJIE.

OO6mas xapakrtepuctuka d31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTEMIEHH OKHUCIICHHUS.

Crpoenne u Qpu3NUECKue CBOMCTBA MPOCTHIX BEIECTB — KUCIOPOJa U Cepbl. AIIIOTPOITHBIE
MoAuUKAIMU KHUCIIOpoJa W Ccepbl. XHUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPON, CTPOCHHE,
¢busznueckue U XUMHUYECKHEe CBOMCTBA. OKCHABI Cepbl KaK MPEICTAaBUTENNU KUCIOTHBIX OKCHIOB.
Cepnas kuciora, Gpu3NYecKue 1 XMMHUUECKHe CBOMCTBA (0OII1e KaK MPeICTaBUTENs Kilacca KUCIOT
u crenupuyeckue). XHUMUYECKUE pEaKIMM, JeKallie B OCHOBE MPOMBIIUIEHHOTO crocoba
noy4deHus: cepHoil kucnotel. [Ipumenenue. Coilu CepHOM KHCIOTHI, KaYeCTBEHHAs pEakKiHs Ha
cynbdar-uoH. HaxoxaeHue ceppl M €€ COEIMHEHMH B NpUpPOAE. XUMHUECKOE 3arpsi3sHEHHE
OKpY>KaroIlel cpeibl COeAMHEHNUSAMHU Cepbl (KUCIOTHBIE JOXKIH, 3arps3HEHUE BO3AyXa U BOJIOEMOB),
CIOCOOBI €ro NpeI0TBPAIIECHUS.

OOmass xapakTepucThka »dyeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapaKTEepPHbIE CTENIEHU OKUCIICHHUS.

A30T, pacmpocTpaHeHHE B TNpUpoje, PU3MUECKHE U XUMHUYECKHe CBOMCTBa. KpyroBopot
a30Ta B mpupojie. AMMHUAK, ero (pu3nveckre 1 XMMHUYECKHE CBOWCTBA, MOMYyYCHHE U MPUMEHEHHE.
Conu aMMoHUS, UX QU3NYECKHE U XUMUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
HMOHBl aMMOHUS. A30THas KHCIOTa, €€ ToJydeHue, PU3ndeckue U XUMUYECKHe CBOMCTBa (00Imue
KaK TpeiCTaBUTENsl Kjacca KHCIOT W crneuupuyeckue). Vcnonp3oBaHue HHUTPATOB U COJeH



aMMOHMSI B KaueCTBE MHHEPAIbHBIX yNOOpeHuil. XUMHUYecKoe 3arps3HEHUE OKpPYKaroIlel cpejibl
COEIMHEHUAMU a30Ta (KUCJIOTHBIE 10XKIU, 3arPSI3HEHUE BO3/1yXa, I0YBBI U BOJOEMOB).

®docdop, amtorpornnsle Mogudukamuu ¢Gocdopa, GU3MIECKHE U XUMHYECCKHE CBOMCTBA.
Oxcun docdopa(V) u dochopras kuciaora, pU3NUECKUE U XUMUYECKHE CBOMCTBA, MOJyYCHHUE.
Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIbHBIX yI0OPEHUH.

OOmas xapakrepuctuka 3meMeHToB I[VA-rpynmel. OcCOOEHHOCTHM CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENIEHH OKHCIICHMUS.

VYraepon, amioTponHble MOIUGUKAIMH, PAcIpOCTpaHEHHE B MHpuUpoae, (pHU3HUECKUue |
XUMHYecKkue cBoicTBa. Azncop6uus. Kpyrosopor yriepopa B mpupoae. Okcuisl yriepoaa, Mx
¢bu3nyeckue M XUMHUYECKHE CBOWCTBA, JAECHCTBUE HAa >KMBBIE OPraHU3MBI, IOJIy4EHHE u
MPUMEHEHUE. DKOJIOTMYECKUE MpOoOJIeMbl, CBSI3aHHBIE C okcunom yriaepona(IV); rumoresa
r7100albHOrO MOTEIUICHUs KJIMMaTa; MapHUKOBBIM 3¢ dekr. YrospHas Kuciota U €€ coilu, MX
¢u3nveckue M XMMUYECKHE CBOWMCTBA, MOJyuYeHHE M TNpUMeHeHHe. KauecTBeHHas peakius Ha
KapOoHaT-uoHBl. Vcrnonb30BaHue KapOOHATOB B OBITY, MEIUIIMHE, POMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[TepBoHauanbHble MOHATHS 00 OPraHMYECKHUX BELIECTBAX KAK O COCIUHEHMAX Yriepoja
(MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPHUH, YKCYCHas KucioTa). X coctaB u XuMuieckoe
crpoenue. ITonsaTHe 0 OMOJIOrMUYEcKH BaXKHBIX BELIECTBAX: )KHUpax, OesKax, yriaeBogax — U UX posiu
B )KM3HU 4eJoBeKa. MarepralbHOE €IMHCTBO OPraHMYECKUX U HEOPraHUYECKUX COEIMHEHUH.

KpemHuii, ero Qusnueckue M XUMHUECKHE CBOMCTBA, IOJyYEeHHME U IPUMEHEHHE.
CoenuHeHus kpeMHus B npupoje. O6mue npenacrasienus 06 okcuje kpemHus(1V) u kpemHueBoit
kuciore. CUIMKaThl, UX HUCIOJb30BaHUE B OBITY, MEIUIMHE, MPOMBILIUIEHHOCTH. BakHeiune
CTPOWTENIbHBIE MAaTepUaNbl: KEpaMuKa, CTEKJIO, LEMEHT, OeToH, >jkene300eToH. [IpoGiemsl
0€30I1aCHOT0 UCII0JIb30BaHUS CTPOUTEIBHBIX MaTEPHAIOB B IOBCEAHEBHOM )KU3HU.

XVUMUYECKUN OSKCIIEPUMEHT: HU3Yy4YE€HHE O0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB
COJISIHOM KMCJIOTBI; INPOBEJCHME KAueCTBEHHBIX peakIUil Ha XJOPHI-MOHbI M HaOIro/eHue
MIPU3HAKOB UX MPOTEKAHMS; ONBITHI, OTPaXKaIOIIKe (U3NIECKHE U XUMHUYECKHE CBOMCTBA IaJIOTEHOB
U UX COEJAMHEHHH (BO3MOYKHO MCIIOJIb30BAaHME BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C 0Opa3laMu
XJIOPUJOB (TaJOreHUI0B); O3HAKOMIJIEHHE € 0OpasliaMu cepbl U €€ COEIUHEHUSIMU (BO3MOKHO
UCIOJIb30BaHUE BUAEOMATEpUAIOB); HaOII0€HUE Mpoliecca OOYIIIMBaHUs caxapa IMoj JieiicTBueM
KOHILEHTPUPOBAHHON CEPHOM KHUCIOTHI; M3YYEHHE XUMHYECKHX CBOMCTB pa30aBiIeHHON CEpHOMN
KHUCJIOTHI, MPOBEACHHUE KAuyeCTBEHHOW peakuuu Ha cyiab(haT-uOH M HaAOIIOJEHUE IpH3HaKa eé
MIPOTEKAHUs; O3HAKOMJIEHHWE ¢ (U3NYECKUMHU CBOWCTBaMHU a3o0Ta, (pochopa M HUX COEIUHEHHH
(BO3MOXXHO HCIIOJIb30BaHME BUAEOMATEpHUAIOB), oOpa3laMM a30THBIX M (POCHOPHBIX yH0OpeHUN;
MoJIy4yeHue, coorpanue, paclio3HaBaHUE U U3yUeHHE CBOMCTB aMMHaKa; IPOBECHHE KaueCTBEHHBIX
peakiuii Ha HOH aMMOHUS U GochaT-uOH U U3yUYEeHUE IPU3HAKOB UX MPOTEKaHMs, B3aUMOJeHCTBIE
KOHILEHTPUPOBAHHON a30THOW KHUCIIOTHI C MEJIbI0 (BO3MOXHO MCIIOJIb30BAHUE BHIEOMATEPUATIOB);
U3yuyeHHe MOoJeNel KpUCTAIMYECKUX pelIETOK anMmasza, rpadura, (yiiepeHa; 03HaKOMIIEHHE C
MPOLIECCOM  aJCOpPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAaHHBIM YITIEM U YCTPOHCTBOM
IPOTHBOra3a; MOJy4YeHHe, coOMpaHHe, paclo3HABaHUE W H3yYEHHE CBOMCTB YIJIEKHCIIOTO rasa;
MIPOBEJICHUE KayeCTBEHHBIX pEaKklIMi Ha KapOOHAT U CHIJIMKAT-UOHBI U U3yYEHUE NPU3HAKOB UX
IIPOTEKAHNS; O3HAKOMJICHHME C TPOAYKLMEH CUIMKAaTHOW IPOMBIIIJIEHHOCTH; PEIIECHUE
AKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BakHele HeMeTalIbl U UX COeIUHEHUS».

MerTansl 1 UX COEIMHEHUS

OO61mas xapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBAHUH UX MOJIOKEHHS
B Ilepuoguyeckon cucreme xummudeckux snemeHToB JI. M. MeHneneeBa M CTpOCHUS aTOMOB.
Crpoenne MetayioB. MeTauueckas CBA3b W MeETaJUIMYECKas KpHUCTAJUIMYECKas peméTka.
DNEKTPOXUMHUYECKUN sl HANPSDHKEHUI MeTa/UI0B. PU3NYECKUE U XMMUUECKHUE CBOMCTBA METAIIIIOB.
O6mue crnocoObl mosyuyeHuss MetaioB. IloHsTHE O KOppO3uM METauIoB, OCHOBHBIE CIOCOOBI



3aIUTH UX OT Kopposur. CriiaBbl (CTallb, YyTYH, JIOPATIOMUHHN, OPOH3a) ¥ X TPUMEHEHUE B OBITY
Y IPOMBIILJIEHHOCTH.

[[{erounble MeTaIIBL: TOJIOKEHUE B [lepruonnueckol cUCTEME XUMUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa; CTpoe€HHE HMX aTOMOB; HaXOXIAeHUE B mpupoae. Pu3nuecKrue U XUMUUYECKHE
cBOicTBa (Ha mpuMmepe HaTpus U Kanusi). OKCHIIBI M THAPOKCHABI HaTpus U Kanus. [IpuMenenue
LIEJIOYHBIX METAJUIOB U UX COEIUHEHUM.

[IlenoyHoO3eMenbHBIC METAIIBI MATHUIM U KaJIbIUI: TT0J0KeHue B [lepuoandeckoi cucreme
xuMHuueckux snemMeHtoB [[. M. MenpaeneeBa; CTpOCHME HMX aTOMOB; HAXOXKJICHUE B IPHUPOJE.
Ouznyeckue W XUMHYECKHE CBOWCTBA MarHus W Kalbliud. BakHelne coequHEHHsS KabIUs
(okcun, rugpokcun, conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmoMuHuii: nonoxenue B llepumonmueckoil cucteme xumudeckux aneMmeHtoB J[. .
MenzeneeBa; CTpoeHHE aToMa; HaxoxIeHue B npupoze. dusmueckne M XUMHUECKHE CBOWCTBA
amroMuHMS. AM(OTEpHBIE CBONCTBA OKCHJIA ¥ TUJPOKCHIA ATIOMUHUS.

Kenezo: mnonoxenue B Ilepuoandeckoir cucrteMe xumuuyeckux osiementoB . U.
MeHeneeBa; CTpoe€HUE aTOMa; HaxoXKJeHue B mpupojae. Ousznyeckue U XMMHUUYECKUE CBOMCTBA
xkene3a. Oxcuppl, rugpokcuasl U comm skene3a (II) m kemesa (III), ux cocraB, cBOWCTBA W
MOJTy4YeHHUE.

XVUMUYECKUN OSKCIIEPUMEHT: O3HAKOMJICHHE C 00pasllaMd METauioB M CIUIaBOB, UX
(U3MYECKMMH  CBOWMCTBAMHU; W3YYCHHE PE3YJIbTATOB KOPPO3HMH  METALIOB  (BO3MOXKHO
MCIOJIb30BaHUE BUIEOMATEPHATIOB), OCOOEHHOCTEN B3aMMOJICHCTBUS OKCH/IA KAJIbLIUA U HATPUSL  C
BOJIOM (BO3MOXKHO HCIIOJIb30BAHHE BHUICOMATEPUATIOB); MCCIIEIOBAHUE CBOMCTB KECTKON BOJbI;
mpolecca TOpEeHUs >Kene3a B KUCIopoje (BO3MOXKHO HCIOJNb30BAaHHE BHIEOMATEPUANIOB);
MIPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIMil Ha WOHBI (MarHus, KaJblMs, aTFOMUHUS, [IMHKA,
xenesa (II) u xxenesa (I1I), meau (I1)); HabMOIEHKE W ONMMCAHKUE TPOIIECCOB OKPAITMBAHUS INIAMCHH
MOHAMHU HATPUS, KU U KaIbIUs (BO3MOXKHO MCIIOJIb30BAHUE BUACOMATEPUATIOB); UCCIICIOBAHUE
aM(pOTEepHBIX CBOMCTB FMAPOKCUIA ATFOMUHUS U THAPOKCHIA [IMHKA; PEIICHHE SKCTIEPUMEHTAIBHBIX
3a7a4 1o Teme «BakHeuIme MeTasibl U UX COSUHECHUS.

XuMHUS U OKpY>Karolas cpena

Hosrie maTepuaiibl 1 TexHosoTuu. BenecTBa 1 MaTepralibl B TOBCEHEBHOM KU3HU YEJIOBEKA.
XuMmus u 310poBhe. bezonacHoe HCoab30BaHNe BEMIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas
MOMOIIb TPU XUMHUYECKHX OKorax H oTpaBieHUsX. OCHOBBI SKOJOTUYECKOW TPaMOTHOCTH.
XuMUYecKoe 3arpsi3HeHHEe OKpYXKarolle cpeapl (mpeaenbHas J0MycTuMas KOHIICHTPAIS BEIIeCTB —
[TK). Ponb xumMuu B pellieHUH S3KOJIOTHUECKUX TPOOIIEM.

[TpupoaHble UCTOYHUKH YTIEBOAOPOAOB (yroiib, MPUPOJIHBIN ra3, HE(Th), MPOIYKTHl HX
nepepaboTKH, UX POJIb B OBITY M MPOMBIIIJIEHHOCTH.

XVUMUYECKUH IKCIIEPUMEHT: M3y4eHHE OO0pa3I0B MaTepHalioB (CTEKJO, CIJIaBbl METAIJIOB,
MOJINMEPHBIE MaTepUabl).

MexnpeaMeTHbIE CBSI3U

Peanuzanus MeXnpeAMETHBIX CBA3EH NPHU HU3YyYEHHH XUMHUU B 9 Kjacce OCYIIECTBISETCS
4yepe3 HMCMOIb30BaHHe KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK W MOHSATHH, SIBISIOIIUXCS
CHUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IIHKJIA.

OO01ure ecTecCTBEHHO-HAY4YHbIC MMOHATHS: HAyYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIU3,
CUHTE3, KiaccuUKaIus, TMePUOJUIHOCTh, HAOIIOJEHNE, OJKCIIEPUMEHT, MOJICITUPOBAHUE,
U3MEpEeHue, MOJIENb, SBIICHUE, MAPHUKOBBIA dPPEKT, TEXHOIOTHS, MaTepuaibl. PU3nKa: MaTepus,
aToOM, OJJICKTPOH, TPOTOH, HEUTPOH, HWOH, HYKJIHWJ, HW30TOMbI, PaJHMOAKTHBHOCTH, MOJEKYIIA,
ANEKTPUUYECKUHN 3apsifl, MPOBOJHUKHU, MOJYIPOBOJHUKH, TUIICKTPUKU, (DOTOIIEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHoe COCTOSIHHE BEIIECTBa, Ta3, PaCTBOP, PACTBOPUMOCTb, KpUCTaJUTHUECKas
pemérka, CruiaBbl, (hU3MUECKUE BETUYHHBI, SAMHUIIBI U3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO,
IUTaHeTHI, 3BE37161, COJHILE.



buonorus: ¢orocunTes, apixaHue, Omocdepa, IKOCHCTEMa, MUHEPAIbHBIC YIOOPCHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTLI, TUTATCIIbHBIC BCIICCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaAIbI, TOPHBIC TTOPOIBI, TTOJIE3HBIE HCKOTTAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

Temaruueckoe miuanupoBanue B 10-oM kiacce pa3padbaTbIBa€TCsl HA OCHOBE ITPOrPaMMBbI
9-ro knacca, ¢ BBIACICHUEM U CUCTEMAaTU3aLMEN CIIOKHBIX U 0CO00 3HAYMMBIX JIs JajbHENIIEro
o0y4eHHs TEM 3a BeCh IEpHOJ OOydeHHs Ha YpPOBHE OCHOBHOrO o0mero o0pa3oBaHusl.
Tematnueckoe mianupoBanue B 10 kmacce mo npeamery «XuMus» paspadaTbiBaeTcsl 110
KOHIIEHTPUYECKOMY CIIOCO0Y IOCTPOEHHMsSI IPOTrpaMMBbl, [OMOJIHASA, YINIyOJsisl colepXaHue
M3YYEHHBIX paHee pasnenoB. Takxke, ynenss oco00e BHHUMaHUE MMOBTOPEHUIO, MHIUBUAYAIbHBIM
o0pa3oBaTenbHbIM NOTpeOHOCTM o0y4darouuxcs ¢ PAC, pa3BUTHI0O KOMMYHUKATHBHBIX HAaBBIKOB U
(GYHKIMOHATBHON TPAMOTHOCTH, YHUBEPCAJIBHBIX YUEOHBIX NEHCTBUH, )KU3HEHHBIX KOMIICTEHIIHIH,
IIPUMEHEHHIO XUMUU B JKU3HU.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUEBHOI'O ITPE/JIMETA «XUMMWS»
HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUA

W3yueHne XMMHMH B OCHOBHOM WIKOJE€ HANpaBiICHO Ha JOCTHXKEHHE OOYYaroIUMUCS
JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX PE3YJIbTATOB OCBOCHUS YU€OHOIr0 MpeAMETA.

JIMuyHOCTHBIE PE3YJbTATHI

B cuny ocobGeHHOCTEN KOTHUTHMBHOTO, JIMYHOCTHOIO pa3BuTusi oOyuaromuxcs ¢ PAC,
JOCTH)KEHHE TYHOCTHBIX PE3yJIbTaTOB HE BCErJa BO3MOXKHO B ITOJHOM 00BbEME Ha 3Tare OCHOBHOI'O
o0y4eHHs B IIKOJIE, TIOTOMY PEKOMEHIYETCsS OICHWBAaTh HMHIUBUAYAIbHYIO JIHHAMUKY
IPOABMKEHHSI 00yUaroIIerocs B JaHHON 00J1acTH.

[Tpu olleHMBaHUM JTMYHOCTHBIX PE3YyJIbTATOB HEOOXOAUMO OOECIIEUUTh UHIUBUIYATU3ALUIO
STAIHOCTU OCBOEHHUS 00pa30BaTENbHBIX pE3yJbTaTOB B CBS3M C HEPAaBHOMEPHOCTBIO U
ocobeHHOCTsIME pa3BuTHA pederka ¢ PAC.

JIMyHOCTHBIE PE3Y/IbTaThl OCBOEHHMsS HPOTrpaMMbl OCHOBHOIO 00Iero oOpa3oBaHUsS
JOCTHTAIOTCSI B XO0J€¢ OOy4YeHHS XUMHH B €IMHCTBE y4eOHOW M BOCHHUTATENBHOHN JEATEIbHOCTH
OpraHu3anud B COOTBETCTBUM C TPAAMLMUOHHBIMU POCCHUICKUMU COLMOKYIBTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHM, MPHUHATHIMH B OOIECTBE MpaBWIaMd M HOPMaMH
MOBEJCHUsI U CIIOCOOCTBYIOT TIpOLIECCaM CaMOIO3HAHMS, CaMOPAa3BUTUS M COLMAIM3ALUU
oOydJaronmxcsi.

JIMYHOCTHBIE pe3yabTaThl OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIE B YACTH:

[TaTproTHYECKOrO BOCIIUTAHUS

1) HIEHHOCTHOT'O OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYUHOMY
HAacJIeUI0, TIOHMMaHUsl 3HAYEHMs] XUMHUYECKOM HayKu B JKM3HHM COBPEMEHHOIO OOIIecTBa,
CIOCOOHOCTH BJIAJETh JIOCTOBEpHOW MH(MOpMaIMeld O MEepefOBbIX JOCTHIKEHUSX MU OTKPBITHAX
MHUPOBOM U OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTpOICTBE MUpa
1 O0IIESCTBA;

I'paxkianckOro BOCHUTAHUS

2) mpeACTaBIECHUS O COLMAIBHBIX HOpPMax M IMpaBWJIaX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJJIEKTUBE, KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B 00IIECTBEHHO TI0JIE3HOM,
y4eOHO-HCCIIeI0BATENbCKOM, TBOPUECKOM M JPYrMX BHAAX JAEATENBHOCTH; TOTOBHOCTH K
pa3Hoo0pa3HONW COBMECTHOM AESITENbHOCTH MPH BHINOJHEHUM Y4eOHBIX, MO3HABaTeNbHBIX 3ajad,
BBIMOJIHEHUM XHMUYECKUX HKCIHEPUMEHTOB, CO3/IaHUM Y4YeOHBIX MPOEKTOB, CTPEMJICHHS K
B3aMMOIOHUMAHHUIO U B3aUMOIIOMOIIM B TpolEecce ATONW Yy4eOHOH [eATelNbHOCTH; TOTOBHOCTH
OLICHMBATh CBOE MOBEJEHUE U MOCTYIIKA CBOUX TOBAPULIEH C MO3ULUU HPABCTBEHHBIX U MIPABOBBIX
HOPM C YYETOM OCO3HAHHMS MOCIEACTBUM MOCTYIKOB;

IlenHOCTH HAyYHOTO MTO3HAHUS



3) MHPOBO33PEHUYECKUX TIPEICTABICHUA O BEIIECTBE W XHUMHUYECKOU peakuuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pPa3BU-THSI HAYKW U COCTABISIOIIMX OCHOBY s
MMOHUMAaHUSI CYIIIHOCTH HaYYHOM KapTHUHBI MUpPa; NPEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTAX
pa3BUTHUSL MPUPOJIbI, B3aUMOCBS35X YeJIOBEKa C MPHUPOIHOM CpPEoil, O POJIU XUMHUU B MO3HAHUU
3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEIbHBIX MOTHBOB, HAMPABIICHHBIX Ha MOJIYYCHHE HOBBIX 3HAHUU 10 XUMHH,
HEOOXOIUMBIX /17151 00BSICHEHHSI HA0JII01a€MbIX IIPOIIECCOB U SIBJICHUIA;

5) mo3HaBaTeNbHON, MHPOPMAITMOHHON M YUTATEIICKOW KYIbTYPHI, B TOM YHCIIE HAaBBIKOB
CaMOCTOSITENILHOM paboThl C Y4eOHBIMH TEKCTaMH, CIPAaBOYHON JUTEPaTypod, IOCTYIIHBIMU
TEXHUYECKUMHU CpeICTBaMU UH(GOPMAIIMOHHBIX TEXHOJIOTUH;

6) uHTEepeca K 0OYYEHHUIO U MO3HAHUIO, JIFOO03HATEIILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHOW M HCCIIENOBATENIbCKON JIeATENbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJIEHHOCTH U YPOBHS 00y4YEeHHS B JaJIbHEHIIIEM;

DopMupOBaHUs KyJIbTYpPbI 3J0POBbS

7) OCO3HaHMsI LEHHOCTU JKU3HM, OTBETCTBEHHOI'O OTHOILEHUS K CBOEMY 30POBBIO,
YCTaHOBKH Ha 3JI0pOBbIi 00pa3 KU3HU, OCO3HAHUS MOCIEACTBUM U HEMPUATHUS BPEIHBIX MPUBBIUEK
(ynotrpeOJsieHUsT aJKOTOJIsI, HAPKOTHKOB, KYypeHHs), HEOOXOIUMOCTH COOIONCHUS TIPABHII
0€30MacHOCTH P OOpaIlleHHH ¢ XMMHUYECKUMHU BEIIECTBAMU B OBITY M pEalIbHOM JKU3HH,

TpynoBoro BocnuTaHus

8) nHTepeca K MPaKTUUYECKOMY M3yUeHHUI0 Mpodeccril U Tpyaa pa3IuyHOro poja, yBaKCHUE
K TPYZly U pe3yJibTaTtaM TPYIAOBOU AESATEILHOCTH, B TOM YHCIIE HA OCHOBE MMPUMEHEHHUS MPEIMETHBIX
3HAHUU 110 XMMHUH, OCO3HAHHOTO BBIOOPA MHAUBHIyalIbHOW TPACKTOPHH MPOJOKEHHS] 00pa30BaHUS
C yu€TOM JIMYHOCTHBIX HHTEPECOB U CHOCOOHOCTH K XUMHHU, OOIIECTBEHHBIX HHTEPECOB H
noTpeOHOCTEH; ycrenHoi npodecCHOHaIbHON NEATENIbHOCTH M Pa3BUTHS HEOOXOJUMBIX YMEHUM;
TOTOBHOCTD aJJaliTUPOBATHCS B IPOPECCUOHATILHON CPEIE;

DKOJIOTMYECKOr0 BOCUTAHUS

9) sKonormuecku 1enecoo0pa3HOro OTHOLIEHMS K NPUPOJE KaK MCTOYHUKY JKU3HHU Ha
3emJie, OCHOBE €€ CyIeCTBOBAaHUS, TOHUMaHUs IIEHHOCTH 3J0POBOT0 M 0e30macHoro o0pasa sKu3HH,
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY U TICHXHYECKOMY 30pPOBBIO,
OCO3HaHUS IIEHHOCTH COOJIIOJICHUS MpaBuil OE30MacCHOTO MOBEACHHUS MPH paboTe C BEIIeCTBaMU, a
TaKKe B CUTYaIUsIX, YTPOKAIOIINX 3/TOPOBBIO U KU3HU JTFOICH;

10) cmocoOHOCTH MPUMEHSATH 3HAHUS, TOTy4aeMmble MPH H3YYECHUH XUMUU, IS PEIICHUS
3a7a4, CBA3AHHBIX C OKPYKAIOUIEH MNPHUPOJHOM CPEHOW, IOBBIIIEHUS YPOBHSA SKOJOTMYECKOU
KYJIbTYPbl, OCO3HaHHS TJIOOATBHOTO XapaKTepa SKOJIOTHYEeCKHX MpoOIeM W MyTell MX pelieHus
MOCPEJICTBOM METOJIOB XUMUU;

11) SKOIOTMYECKOr0 MBIIIJIEHUSI, YMEHHS PYKOBOJCTBOBATHCSI MM B I03HABaTEIbHOM,
KOMMYHUKATUBHOM M COLIMAIIbHOM MTPAKTHKE.

MertanpeamMeTHbIE PE3YIbTaThI

B cocraBe MerampeIMeTHBIX pE3yabTaTOB BBIACISAIOT 3HAUMMBIE ISl (OPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIC TIOHATHS (3aKOH, TEOpHs, MPHUHIUII, TUMOTe3a, (PakT, CHCTeMa,
MPOLIECC, AKCIHEPUMEHT U JIp.), KOTOpbIe HCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4YEeOHBIX
MpeAMeTax M MO3BOJSIOT HA OCHOBE 3HAHHWH U3 3THX MPEAMETOB (DOPMHUPOBATH MPEACTABJICHHUE O
I[EJIOCTHOW HAay4YHOW KapTUHE MHpa, W YHHBEpcajbHble y4deOHble AeWcTBHs (TIO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETYISATUBHBIE), KOTOpHIe oO0ecrnednBaoT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITETbHOMY TUTAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOU JesITeNEHOCTH.

MeramnpeaMeTHbIe pe3yJabTaThl OCBOCHHS 00pa30BaTENBbHOW MPOTPAMMBI 10 XUMHUHU
OTPAXKarOT OBJIAJICHUE YHUBEPCAJIbHBIMU MIO3HABATEIbHBIMU JIEUCTBUSIMU, B TOM YHUCJIE:

ba3oBEIMH TOTHYECKUMU IEHUCTBUAMHA



1) ymMeHueM HCIONIb30BaTh HMPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOECHUM 3HAHWM:
pPacKpbIBaTh CMBICI XMMHYECKHUX MOHSATUH (BBIAEIATh UX XapaKTEpHbIE NPU3HAKH, YCTAHABINBAThH
B3aUMOCBSI3b C APYTUMH MOHATHSIMH), UCIIOJIb30BATh MOHATHS JUIsl OOBSICHEHHSI OTAEIbHBIX (PAKTOB
U SBJICHWW; BBIOMpATh OCHOBAaHUS W KPUTEPUHM MJs KiacCU(UKAUU XMMUYECKUX BEIIECTB U
XMMHUYECKUX pEaKIUi; YyCTaHaBIMBAaTh IPUYUHHO-CIEJCTBEHHBIE CBSI3M MEXIy OObEKTaMu
U3Y4YEHHUsI; CTPOUTH JIOTUYECKUE pPACCYXKACHUS (MHAYKTUBHBIE, ACIYKTUBHBIE, IO AHAJIOTHUH);
JieNIaTh BBIBO/IbI U 3aKJIIOUECHMUS,;

2) yMeHUEM MIPUMEHSTH B MIPOLIECCE NTO3HAHUS MOHATUS (IPEIMETHBIE U METAIIPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, MCIIOJIb3yeMble B XHMHH, NPEOOpa30OBbIBATh IIUPOKO
IPUMEHSIEMbIE B XUMHM MOJICJIbHBIE NPEJCTABICHUS — XUMHUYECKUH 3HAK (CUMBOJ 3JEMEHTA),
XuMu4eckas  ¢GopMyina M ypaBHEHHME  XHMHYECKOH  peakuud — Tpd  PElICHHH
yueOHO-I103HABaTEIbHbIX 33Ja4; C Y4YETOM OSTHUX MOJICJIBHBIX IPEACTaBIECHUN BBIABIATh U
XapaKTepu30BaTh CYHIECTBEHHBbIC NPU3HAKUM HM3y4aeMbIX OOBEKTOB — XHMMHUYECKHX BEIIECTB WU
XMMHUYECKUX pEaKIHi; BBIABIATH OOLIME 3aKOHOMEPHOCTH, NPUYUHHO-CIIEACTBEHHBIE CBSA3M U
IIPOTUBOPEYUS B U3y4aeMBIX IIpoLieccax M ABICHUSX; MpeiaraTb KpUTEPUU Ul BBISIBICHUS 3THUX
3aKOHOMEPHOCTEN U MPOTUBOPEUMI{; CAMOCTOSTEIBHO BHIOUPATH CLIOCOO peleHus yueOHOH 3aauu
(cpaBHUBaTh HECKOJIBKO BApUAHTOB pEIICHUs, BbIOMpaTh HaumbOojee MNOAXOASIUNA C Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB);

ba3oBbIMU HCCe10BaTENbCKUMU AEUCTBUSAMU

3) yMeHHeM HCMOIb30BaTh MOCTABJIEHHBIE BOIIPOCHl B KAUECTBE MHCTPYMEHTA IO3HAHUS, A
TaKkK€ B KayecTBE OCHOBBI s (OPMUPOBAHMSI THUIOTE3bl IO MPOBEPKE MPAaBUIBLHOCTH
BBICKa3bIBAEMbIX CY)KICHUIA;

4) npuoOpeTeHue OIbITa MO IJIAaHUPOBAHUIO, OPraHU3AlMM M IPOBEACHHUIO YYEHHYECKHX
HKCHEPUMEHTOB: YMEHHME HaONI0/aTh 3a XOJOM IPOIEecca, CaMOCTOSATENIBHO MPOrHO3UPOBATh €ro
pe3yabTar, (GopMynupoBaTh OOOOIIEHHS W BBIBOABI IO pE3yJibTaTaM IPOBEAEHHOTO OIBITA,
HCCIIEI0BaHMs, COCTABJIATh OTYET O MPOJETaHHOM padore;

Paboroii ¢ naopmarmeit

5) ymeHueM BbIOMpaTh, aHAIU3MPOBATH U HMHTEPIPETUPOBATH MH(MOPMALMIO Pa3TUUHBIX
BUZOB M (OPM TMPEICTABICHHS, IOIYY4aeMyl0 M3 pa3HBIX HCTOYHHKOB (HAYYHO-TIOMYJISIpHAs
JUTEepaTypa XUMHUUECKOro COJepXaHUs, CIIpaBOYHbIE TOCOOUs, pecypchl MHTepHeTa); KpUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;

6) yMeHHEM IPUMEHSTh pa3InYHbIe METObI M 3aIIPOCHI IIPU MOUCKE U 0TOOpE HH(POPMAITUH U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOJUMBIX ISl BBIIIOJIHEHUS y4EOHBIX M TO3HABAaTEJIbHBIX 3ajay
OIIPEAEIEHHOTO THUIIA; npuobpereHue OIbITa B oOnactu UCIIOJIb30BaHUS
MH(OPMALIMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJOTMHM,  OBIAJCHHE  KYJIbTYpOH  aKTHUBHOTO
HCIOJIb30BAHUS PA3IMYHBIX TTOMCKOBBIX CHCTEM; CAMOCTOSTENILHO BHIOUPATh ONTHUMAIbHYIO (hOpMy
Mpe/CTaBiIeHUs] MHPOpMAIMM M WIIIOCTPUPOBATh peElIaeMble 3aJaud HECJIOKHBIMU CXEMaMH,
JrarpaMMamHu, IpyruMu (hopmMamu rpauKku ¥ MX KOMOMHALIUSAMUY;

7) yMEHUEM HCIOJIb30BaTh M aHAJIM3UPOBATH B IMPOIECCE YUEOHOW M MCCIIEeN0BATEIHCKON
JesTeIbHOCTH HH(OPMALIUIO O BIUSHUM MPOMBILIIIEHHOCTH, CEJIbCKOTO X0351iiCTBa M TpaHCIIOpTa Ha
COCTOSIHME OKPYKAaroUIeH IPUPOJHOU Cpebl;

YHuBepcanTbHbIMU KOMMYHUKATUBHBIMU JIEUCTBUSIMU

Hapymenne oOmenuss sBasercs 0a30BbIM  HapylleHHEM TIpU  PacCTpOMCTBax
AyTHUCTHYECKOTO CIEKTPa, TMOITOMY JOCTHIKEHHE JAHHBIX PE3yJIbTaTOB MOXET OBITh 3aTPYIHEHO
s obyuaromuxcsi ¢ PAC. Tlpu ouenuBanuu opnagenust YY]I B obmactu «OOIIeHue» cleayeT
OIICHUBATh WHIWBHUIyaJIbHBIE pE3YyJIbTaThl M JIWHAMHKY (OpMHpOBaHUS HaHHBIX YVY][ y
00y4aromuxcs.



8) ymeHueM 3amaBaTh BONPOCH (B XOJ€ Juajora W/WIW JTUCKYCCHH) IO CYIIECTBY
oOcykmaemMol  Tembl, (OPMYIUPOBATH CBOM TPEIJIOKCHHUS OTHOCUTEIIHO  BBIOJHEHUS
MPEJIOKEHHON 3a/1auu;

9) nmnpuoOpeTeHHE OMNBITA MNPE3CHTAIIMH PE3YIbTATOB  BBINOJHEHUS XHUMHYECKOTO
JKCIIepUMEHTa (J1abopaTOpHOro OMbITa, J1a00opaTOpHOM pabOThl MO MCCIEAOBAHUIO CBOMCTB
BEIIECTB, YI€OHOTO MPOCKTA);

10) 3aMHTEPEcCOBaHHOCTbH B COBMECTHOM CO CBEpPCTHHKAMM IIO3HABaTEeNbHON U
HCCJIEIOBATENLCKOM JCSTEILHOCTH MPU PEIICHUN BO3HUKAIOMIUX MPOOIEM Ha OCHOBE yu€Ta O0IIMX
MHTEPECOB U COTJacoBaHUA MO3ULUN (0OCYXACHUsS, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbI»,
KOOpJUHAIIMSI COBMECTHBIX JIEHCTBUIL, ONpe/ielieHe KPUTEPHEB 0 OI[EHKE KauyeCTBa BHIMOJTHEHHON
paboTsI U ap.);

YHUBepCaTbHBIMU PETYISATUBHBIMU JICUCTBUAMU

Y oOywarommxcs ¢ PAC 3adactyro 3anepkuBaercss (DaKTHUECKOE BCTYIUICHHE B
MOJPOCTKOBBIM  BO3pacT, 4YTO MPEXKIE BCEro BBIpAXKAeTCs B TPYAHOCTAX (OPMUPOBAHUS
pedIEeKCUBHOM ACSITENTFHOCTU M B 3aJICPXKKE OBIAJCHHS YUCOHBIMU EHCTBUSIMU CAMOCTOSTEIHLHOM
MIOCTAHOBKHM YY€OHBIX IeJIed, JACUCTBUI KOHTPOJIS M OLEHUBAHUS COOCTBEHHOW JESATENbHOCTH,
Pa3BUTHUY WHUIIMATHBBI B OPTaHU3AIMH YI€OHOTO COTPYIHUYECTRA.

11) yMeHHeM CaMOCTOATENbHO OMNPENENATh LEIH JAEATeIbHOCTH, IJIaHHUPOBATh,
OCYHIECTBJISITh, KOHTPOJMPOBATH W TPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO JCSTEIBHOCTD,
BbIOMpaTh HambOosnee 3(PQeKTUBHBIE CIMOCOOBI pelIeHHs Y4eOHBIX M I103HABAaTENbHBIX 3a/ad,
CaMOCTOATENIBHO COCTABJIATh WJIM KOPPEKTHPOBATh IIPEMIOKECHHBIM aITOPUTM JEHCTBHU IIPH
BBITIOJTHEHUH 33/IaHUI C YYETOM IOJIy4YEHHUsI HOBBIX 3HAHHUM 00 M3ydaeMbIX 00BEKTaX — BEIIECTBAX U
peakIusiX; OIIEHUBATh COOTBETCTBUE MOIYUCHHOT0 pe3yJIbTaTa 3asBICHHOM 11eJ1H;

12) yMeHHEeM UCIIONIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IIpe/jiaracMbie B YCIIOBUY 3aJaHH.

[TpenMeTHBIE pe3yIbTATHI

JlocTtuxeHne mnpeaMeTHBIX pe3ynbTaroB oOydaromumuci ¢ PAC na stame oOyuyeHus B
OCHOBHOM IIKOJIC ONPEACISCTCS WHIUBUIAYAIbHBIMH OCOOCHHOCTSMH, CBSI3aHHBIMH Kak C
OCOOCHHOCTSIMH TO3HABATEIIbHON JEATENIbHOCTH M HEPAaBHOMEPHOCTHIO PAa3BUTHUSL IMCUXHMYECKUX
GYHKIIUH, TaKk W COINHMAIBHBIM OIBITOM AyTHYHBIX IIKOJBHUKOB. [lo3TomMy mocTmkeHue
MPEIMETHBIX PE3YyIbTaTOB KOHKPETHBIM YyYalllUMCS MOKET HE BCErJa COBIAJaTh C BPEMEHHBIMU
TpaHHIIAMH, PACTIPECIICHHBIMU T10 TOZaM OOYUEHHSI.

B cocraBe mpenMeTHBIX pE3yNbTaTOB IO OCBOCHHIO 0OS3aTENLHOTO COJEpKaHUs,
YCTAHOBJICHHOTO  JJaHHOW TNpUMEpPHON  pabouel  MporpaMMoOM, BBIIEISAIOT:  OCBOEHHBIE
o0OyJaroIuMuCcs HaydHble 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUIA, crielupuIecKue sl MpeAMETHON
obnmactu «XuMHUs», BUIBI ACATEIHBHOCTH MO IOJIYYEHHUIO HOBOTO 3HAHMS, €r0 WHTEPIpPETAIHH,
peoOpa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CHUTYyaIlHsX.

[IpeameTHble  pe3ynbTaThl  MpEACTaBICHBI 1O ToJaM OOyYeHHMs] W OTpaXKaroT
c(hOpMHUPOBAHHOCTH Y O0YHAIOIINXCS CIEIYIOMINX YMEHUH:

8 kiace

1) packpvieams cmbici OCHOBHBIX XMMHYECKHUX TMOHSATHI: aTOM, MOJEKYJa, XMMHYECKHMA
AJIEMEHT, MNPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOpPOJIHAs W HEOJHOPOAHAs),
BaJICHTHOCTh, OTHOCUTENIbHAs aTOMHAasi U MOJEKYJISpHas Macca, KOJIUYECTBO BEIIECTBA, MOJIb,
MOJISIpPHAsT Macca, MaccoBast JIOJIsl XUMHUYECKOTO AJIEMEHTa B COCTMHEHUH, MOJIIPHBIN 00BEM, OKCHUT,
KHCIIOTa, OCHOBaHUE, COJb, AJICKTPOOTPUIIATEILHOCTD, CTENIEHh OKUCIEHUS, XUMUYEeCKash peaKIus,
KJIacCU(PUKALMS PEAKIMi: peaKIuu COCIWHEHHUs, PEAKIMU PAa3JI0KEHUs, PEaKIUU 3aMEIICHHUS,
peakiuu oOMeHa, SK30U SHIOTEPMHYECKHE pPEeakluu; TeroBod 3(h(dEeKT peakuuu; sSAPO aroma,
ANIEKTPOHHBINA CJIOW atoma, aTOMHasi opOuTalb, paguyC aToMma, XUMHUYecKas CBs3b, MOJIApHAs U
HEMoJIsIpHasl KOBAJIEHTHAsl CBsI3b, MOHHAS CBS3b, MOH, KATHOH, aHHOH, PacTBOP, MAaccoBas JIOJS
BelecTBa (MPOIEHTHAsI KOHIIEHTPAIIUs ) B PaCTBOPE;



2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUH (CM. T1. 1) U TpUMEHSTh
ST NOHSTHS ITPU ONMCAHUH BEILIECTB U UX IIPEBPAIICHUII;

3) ucnonvzoéames XUMHYECKYIO CHMBOJMKY JJI COCTaBIE€HHS (QOpPMYT BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIMIL;

4) ompedensmv BAJIEHTHOCTb aTOMOB JJIEMEHTOB B OMHApPHBIX COEIUHEHHSX; CTENEHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COCIWHEHUSIX; MPUHAJICKHOCTh BEUIECTB K ONpPENCIEHHOMY
KJIacCy COEAMHEHUN 1o QopmysiaMm; BUJ XUMUYECKOW CBA3M (KOBaJieHTHass M HOHHAas) B
HEOPraHUYECKUX COCIMHEHUSIX

5) packpvieamo cmowicn llepuoamdeckoro 3akona JI. M. MenpgeneeBa: 1eMOHCTpUPOBATh
MMOHMMAaHHUE TEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX DJIEMEHTOB OT UX IOJIOKEHHUS B
Ilepuoguueckoil cucreMe; 3aKOHOB COXpPaHEHMsI MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO y4€HUSsl, 3aKOHA ABOTAJPO; ONUCHLIBAMb U XAPAKmMepu3068ams TaOIUYHYIO
dbopmy Ileprogmdeckoil CHCTEMBI XHMHYECKUX OJJIEMEHTOB: pa3jnyaTh TMOHSATHS «TJIaBHAS
noarpynmna (A-rpynma)» U «mobouynas noarpynna (b-rpymma)», manbie W OOJIBIINE TEPUOIBI;
coomnocums 0003HAUYEHUS, KOTOpBIE UMeIoTCs B Tabiuue «llepuonnyeckas cucremMa XMMHYECKHX
anemenToB J[. . MennaeneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsij sAapa, 00IIee YUCIIO SJICKTPOHOB M PACTIpeIeTICHHAE X IO AIEKTPOHHBIM
CJIOSIM);

6) Kraccuguyuposams XUMUYECKHAE SIIEMEHTHI; HEOPTaHHMYECKUE BEIIECTBA; XUMHUYECKHE
peakiuu (1Mo YUCIy U COCTAaBY YYaCTBYIOLIUX B PEAKIIMU BEIIECTB, MO TEILIOBOMY 3 (deKTy);

7) xapaxmepuzoeams (onucvleamy) 00IIME XMMHUYECKUE CBOMCTBA BEILECTB pa3IMYHBIX
KJIACCOB, TOJTBEpKIasi OMUCaHHE MPUMEpPaMU MOJIEKYISPHBIX YpPaBHEHUH COOTBETCTBYIOIIMX
XMMHYECKUX PEAKIIUI;

8) mpocHo3uposamv CBOWCTBAa BEUIECTB B 3aBHUCHUMOCTH OT UX KauyeCTBEHHOTO COCTaBa;
BO3MO>KHOCTH TIPOTEKAHHUS XUMHUYECKUX MPEBPALEHUN B PA3IUYHBIX YCIIOBUSX;

9) ebiuucaaAmb OTHOCUTEIBHYIO MOJEKYISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB; MAacCCOBYIO
JIOJTF0 XUMHUYECKOTO 3JIEMEHTa 0 (hOpMyJie COSAMHEHHS; MAacCOBYIO JIOJIO BEIIECTBA B PACTBOPE;
MIPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEaKInu;

10) npumensams OCHOBHBIE OIEpPALMU MBICIUTEIBHON JESITENbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHe, 0000IIeHIEe, CUCTEMATH3AIUIO, KJIacCU(DHUKAINIO, BBISBICHHUE TPUUYUHHO-CIIECTBEHHBIX
CBSI3EH — JIJIsl M3YUEHHS CBOWCTB BEIIECTB M XMMUUYECKHUX PEAKIUH; €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUS — HAOII0IEHUE, U3MEPEHUE, MOJICIMPOBAHNE, IKCIIEPUMEHT (pealbHBI U MBICIICHHBIH);

11) cnedosams TmpaBUIAM TIOJIB30BAHUS XUMHUYECKONM TIOCYIOM U JaOOpaTOPHBIM
o0opynoBaHueM, a TaKXke TMpaBuiIaM  OOpalleHUsT C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMH 110 BBIMOJHEHUIO JIA0OPATOPHBIX XHWMHUYECKHX OMNBITOB IO TMOJYyYEHUIO W
coOupaHui0 Tra3000pa3HBIX BEHIECTB (BOAOPOJA M KHUCIOPOJa), MPHUTOTOBICHHIO PACTBOPOB C
ONpeAeNIEHHON MacCOBOM JIOJEd PACTBOPEHHOIO BEIIECTBA; IUIAHUPOBATH ©  IPOBOAUTH
XUMHUYECKUE SKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIENOYEH MU KHUCIOT C MOMOIIBIO
MHIUKATOPOB (JaKkMyc, ¢peHondTaaert, METUIOPaHXK U JIp.).

9 kjaacc

1) packpwvieams cmbici OCHOBHBIX XMMHMUYECKUX TMOHSATHI: XUMHUYECKHH JJIEMEHT, aToM,
MOJIEKYJla, WOH, KAaTHOH, AaHHOH, IIPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, BAJICHTHOCTD,
ANEKTPOOTPHUIIATETILHOCTh, CTETMEeHb OKHUCICHHS, XUMHUYECKas peakius, XUMHYeCKas CBs3b,
TEIIOBOM 3(pdexT peakiuu, Moib, MOJSPHBIA 00BEM, pacTBOpP; DJIEKTPOIUTHI, HEIIEKTPOJIUTHI,
ANEKTPOIUTHYECKAsT JTUCCOLIMAIMS, pEeaKlMd HOHHOrO oOOMEeHa, Karajau3aTop, XHUMHYECKOoe
paBHOBeCI/Ie, O6paTI/IMI)Ie 158 H606paTI/IMBIC peaKHI/II/I, OKHCIINTCIIBHO-BOCCTAHOBUTCIBbHBIC peaKHI/II/I,
OKHUCIIUTEh, BOCCTAHOBHUTEIb, OKHCIEHHE M BOCCTAHOBJICHHE, AQJJIOTPOMHUs, aM(pOTEPHOCTb,
XUMHUYECKas CBs3b (KOBaJIEHTHAs, MOHHAS, METAINTNYECKAs ), KPUCTAIUTMYECKAs PEMIETKA, KOPPO3HS



METaJUIOB, CIUIABBI, CKOPOCTh XMMHUYECKOM peaKIuu, mpeaeabHo gomyctuMas korreHTpamus (IT1K)
BEILIECTBA;

2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUH (CM. T1. 1) U TpUMEHSTH
ST MOHATHS ITPU ONTMCAHUH BEILIECTB U UX IIPEBPAIICHUI;

3) ucnonvzoeams XUMHYECKYIO CHMBOJHMKY JJI COCTaBJI€HUS (OPMYT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIMIL;

4) onpedensims BAJIEHTHOCTb U CTENIEHb OKUCIICHUSI XUMUUECKUX JIEMEHTOB B COCIMHEHUSAX
Pa3IMYHOIO COCTaBa; MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJAcCy COEIUHEHUH I10
dbopMynaM; BUJ XMMHUYECKON CBS3U (KOBAJIEHTHAs, MOHHAsA, METa/NINYecKas) B HEOPraHMYECKUX
COCMHEHMSX; 3apsiJ MOHA IO XMMHYECKOl (opmyre; Xapakrep cpeldbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCIMHEHUM, TUIl KPUCTAININYECKOM PEIIETKY KOHKPETHOTO BEILIECTBA;

5) packpvisamo cmbicn llepuogmyeckoro 3akona JI. M. MenzgeneeBa u IeMOHCTPUPOBATh
€ro NMOHHUMAHHE: ONUCHIGAMb U Xapakmepuzoéams Tabmuunyo ¢opmy lleprnoauyueckoil cucTeMbl
XUMHUYECKHUX DJIEMEHTOB: pa3linyaTh IMOHATHUS «IJIaBHas moArpymnmna (A-rpymmna)» u «modoyHas
noarpynna (b-rpynma)», Manple W OONBIIME MEPUOJIBI, COOMHOCUMb O0O3HAYCHUS, KOTOPHIC
UMEIOTCS B MEPUOAMYECKON Taliuile, C YUCIOBBIMH XapaKTEPUCTHUKAMHU CTPOE HHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB W 3aps sijipa, 00IIee YrCIIO MICKTPOHOB U paclpeielieHue UX I10
ANEKTPOHHBIM CJIOAM); 00BACHAMb OOILIUE 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB 3JIEMEHTOB M MX
COCIMHEHHH B MpeJiesiaX MaJIbIX MEPUOIO0B U IIABHBIX MOATPYII ¢ YIETOM CTPOCHHS UX aTOMOB;

6) xknaccuguyuposamsv XUMUYECKUE DJIEMEHTHI, HEOPTaHUYECKUE BEUIECTBA; XHMMHUECKUE
peakiuu (TI0 YUCIIy M COCTaBY yYacCTBYIOIIUX B PEAKIMU BEIIECTB, IO TEIUIOBOMY 3PQeKTy, o
W3MEHEHUIO CTENIEHE OKMCIICHUS XUMUYECKUX SJIEMEHTOB);

7) xapaxmepuzosamv (onucvieams) oOMHKE U CrENUPUIESCKHE XHUMHYECKHE CBOWCTBA
MIPOCTBIX U CIIOKHBIX BELIECTB, MOATBEPKAAsl OMUCAHUE MPUMEpPaAMU MOJEKYJSIPHBIX U HOHHBIX
YPAaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKHMX PEaKIIM;

8) cocmaenams ypaBHEHHUs 3JEKTPOJUTUYECKON JAMCCOLMALMM KHUCIOT, IIEJ0Uel U CONeil;
MOJIHBIE ¥ COKpalI¢HHBbIE YpPAaBHEHHS pEaKIMi HMOHHOTO OOMEHAa; YypaBHEHHUS peaKIlui,
MOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUUECKOM CBS3M MEX/1Y BEILIECTBAMU Pa3INUHbIX KJIACCOB;

9) packpvieameb CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUUNA IOCPEICTBOM
COCTaBJICHHS SJIEKTPOHHOTO OajaHca ITUX PeaKIuii;

10) mpocrozuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHMSI; BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUI B Pa3JIMYHBIX YCIOBHSIX;

11) sviuucasame OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB; MAaCCOBYIO
JIOJII0 XUMHUYECKOT0 dJeMeHTa 1Mo (opMylie COSAMHEHUS; MAaCCOBYIO JOJIO BEIECTBA B PACTBOPE;
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUYECKON PEaKIIni;

12) cnedoéams mTpaBuUiIaM TOJNB30BAHMS XUMHYECKOHW TOCYIO0M U J1ab0OpaTOPHBIM
obopynoBaHuMeM, a Takke TMpaBWwiIaM  OOpalleHusi C BEIIeCTBAaMH B COOTBETCTBUH C
WHCTPYKUHUSMU TIO BBIMOJTHEHUIO Ja0OpaTOPHBIX XHWMHUYECKHUX OIBITOB MO TMOJYUYEHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AaMMHUAKa M YTJIEKUCIIOTO Ta3a);

13) nposooums peaxuu, MOATBEPKAAIOIINE KAYECTBEHHBIH COCTAaB Pa3UYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TyTEM XJIOPUIOPOMU/T-, HOJIUT-, KapOoHaT-, pocdar-, cunukar-, cynbdar-,
TUAPOKCH/I-UOHBI, KATHOHBI AMMOHHMS U MOHBI N3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

14) npumensms OCHOBHBIE ONEpPALUU MBICIUTEIBHON AEATENBHOCTH — AHAIM3 U CUHTE3,
CpaBHEHHE, 00O0OIIEeHHEe, CHCTEMAaTU3aIMIO, BBISIBIICHUE MPUYMHHO-CIEJACTBEHHBIX CBSI3€H — A
M3y4YEHUs CBOMCTB BEILECTB M XMMHUYECKUX PEAKIUW; €CTECTBEHHO-HAYYHbIE€ METOJIbl TO3HAHUS —
HabJIt0/IeHne, U3MEPEHNE, MOJICITUPOBaHHE, SKCIIEPUMEHT (pealbHbId U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Koan4yecTBO 4acoB JlesATEeJIbHOCTDH
Ne HaumeHoBaHue
dieKkTpoHHbIE (LM pPOBbLIE) YYHUTEIS ¢
n/  pasiesioB M TeM Bcer  Kourpoububl = IIpakTnyeckn
o0pa3oBaTejibHbIe pecypChl y4eTrom
Il NPorpaMmMsbl 0 e padoThbl e padoThbI
NporpaMmal
BOCIHUTAHHUSA
Pasnen 1. IlepBoHavaIbHble XUMHYECKHE MOHSITHS
XuMusI — BakKHas Bupryansnas nabopatopus YcraHaBIMBaTh
00s1acTh https://content.edsoo.ru/lab/subject/ = noBepurensHbie
€CTECTBO3HAHUS U 4/ Vpoxu xumuu ma POIII OTHOIICHHS
TPAKTHIHCECKOM https://resh.edu.ru/subject/29/ MOHAY yaUTETIeM
JICATCILHOCTH DNEKTPOHHBIN OaHK 3aJaHM JUTsI OICHKU 1
1.1 YeJIoBeKa 3 0 1 . 0o0ydJarommMucs,
(yHKIMOHATLHON TPAMOTHOCTH
CIOCOOCTBYIOLINX
https://fg.resh.edu.ru/

T INO3UTHUBHOMY
https:/fipi.ru/otkrytyy-bank- BOCIIPHSTHIO
zadaniy-dlya-otsenki- 00yJaromUMuCs
yestestvennonauchnoy-gramotnosti TpeOOBaHMN U

BemectBa n Bupryanbsnas nabopaTtopust ?[p%cm YAUTCIA.

XUMHMYECKHE https://content.edsoo.ru/lab/subject/ o g y;‘(ila“ .

YYaIOIIHUXCS
CaKIInu

p 4/ Ypoku Xxumuu Ha PBI_H. B

https://resh.edu.ru/subject/29/ ypoKe
12 g | ) DNEeKTPOHHBIN OaHK 3ajaHU ISl OEHKU OOIIETPUHSATEIE
) (YHKIIMOHATILHOW IPaMOTHOCTHU HOPMBI
https://fg.resh.edu.ru/ HOBEICHUS,
https://fipi.ru/otkrytyy-bank- npaBuiIa
zadaniy-dlya-otsenki- obmenns co
CTapIIMMHu

yestestvennonauchnoy-gramotnosti




Hroro no pazneny 9

Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

Bosnyx. Kucnopon.
2.1 [Tonsitue 06 3 0 0
OKCHJIax

Bupryansnas nabopatopust
https://content.edsoo.ru/lab/subject/
4/ Ypoxu xumuu na POIII

https://resh.edu.ru/subject/29/

DNEeKTPOHHBIN OaHK 3aJaHUH JUTsI OIEHKH
(YHKITMOHATTLHOW TPaMOTHOCTH

https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti

Bonopon.Ilonsatue
0 KHCIJIOTax U
COJISIX

22 4 0 1

Bupryanbsnas nabopatopust
https://content.edsoo.ru/lab/subject/
4/ Vpoxu xumuu Ha POIII

https://resh.edu.ru/subject/29/

DNEeKTPOHHBIN OaHK 3aJJaHUM IS OIEHKH
(b yHKIIMOHATILHON TPAaMOTHOCTH

https://fe.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-

(yuuTensimu) u
CBEPCTHHKAMHU
(oOyuaronIMucs)

[TonnepxuBars B
JIETCKOM
KOJUICKTUBE
JIEIOBYIO,
TIPYKETO0HYIO
aTmocdepy.
Crpouth
BOCIIMTATEIHHYIO
JeSATEeTbHOCTD C
y4eToM
KYJIbTYPHBIX
paznuuil geTeu,
MOJIOBO3PACTHBIX
u
WHIWBUIYaIbHBIX
0COOEHHOCTEH.
IIpuBnekars
BHUMaHUE
oOyJaromuxcs K
[IEHHOCTHOMY
aCTICKTy
M3ydaeMbIX Ha
YPOKE SIBJICHUU,
MOHSITUH,
TIPUEMOB.
AHanmM3upoBaTh
peanpHOe




Bopna. PactBopsl.
ITousitue 06
OCHOBaHUSIX

23 3 1 1

yestestvennonauchnoy-gramotnosti

Bupryansnas nabopatopus
https://content.edsoo.ru/lab/subject/
4/ Vpoku xumuu na POIII

https://resh.edu.ru/subject/29/
DNEeKTPOHHBIN OaHK 3aaHui IS OICHKH
(D YHKIIMOHATILHON TPaMOTHOCTH

https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti

OCHOBHBIE KJIACCHI
HeOpFaHquCKHX
COE€IUHEHUN

24 5 1 1

Bupryanbsnas nabopatopust
https://content.edsoo.ru/lab/subject/
4/ Ypoxu xumuu na POIII
https://resh.edu.ru/subject/29/

DNEKTPOHHBIN OaHK 3aJaHUH JUTsI OIEHKH
(YHKITMOHATTEHOW TPaMOTHOCTH

https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
SI cnam BIIP https://chem8-
vpr.sdamgia.ru/

Hroro no pazneny 15

Paspnen 3. [lepnoanueckuii 3axkoH u Ilepuoanyeckas cucreMa xumudeckux 3j1emeHToB /[[. . Menpaeseena.
CTpOCHI/le aToMOB. XMMHYecKasa CBA3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHDBIE pPe€aknumn

3.1 Ilepnognueckuii 3 0 0

Buptyansnas nabopatopus

COCTOSIHUE JIe]T B
ydaeOHOM KJacce/
rpymrme.
[To6yxnath
o0yJarmuxcs
co0uro1aTh Ha
YPOKE TIPHUHIIUATIBI
yaeOHOU
TUCITUTUIAHBI U
camMoopraHu3aIu
u.
Opranun3oBbIBaTh
9KCKYPCHH,
TIOXO/IBI,
IKCHEUIUH U
T.IL.

3amumarh
JIOCTOUHCTBO U
HUHTEPECHI
oOyuaronmxcs,
MOMOTaTh JIETSM,
OKa3aBIIUMCS B
KOH(JIMKTHOH
CUTYyAaI¥ U/UII
HeOJIaronpHusTHBI
X YCIIOBUSIX.




3aKOH U
[Tepuonuueckas
cHCTEeMa
XUMHYECKUX
anemeHToB /l. U.
Menpeneena.
Crpoenue atoma

https://content.edsoo.ru/lab/subject/
4/ Vpoxu xumuu na PDIII

https://resh.edu.ru/subject/29/

DNEeKTPOHHBIN OaHK 3aaHUH JTsl OIEHKU
(YHKITMOHATTLHOW TPaMOTHOCTH

https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti

OKHUCIIUTEIILHO-
BOCCTAHOBUTEJILHBI
€ peakIuu

32

XUMH4YecKas CBA3b.

Buptyansnas nabopatopust
https://content.edsoo.ru/lab/subject/
4/ Vpoxu xumuu Ha POIII
https://resh.edu.ru/subject/29/

DNEKTPOHHBIN OaHK 3aJaHMH JUTsI OIEHKH
(yHKIMOHATLHON TPAMOTHOCTH
https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti

Hroro no paszneny

Bupryanbsnas nabopaTtopust
https://content.edsoo.ru/lab/subject/
4/ Vpoxu xumuu Ha POIII
https://resh.edu.ru/subject/29/

DNEeKTPOHHBIN OaHK 3aJaHUH TSl OLEHKU
(YHKITMOHATTEHOM TPaMOTHOCTH

https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-




0O00011eHuEe 1
CHCTEMAaTU3alNs 3HAaHUH

yestestvennonauchnoy-gramotnosti

Bupryansnas nabopatopus
https://content.edsoo.ru/lab/subject/
4/ Vpoku xumuu na POIII

https://resh.edu.ru/subject/29/
DNEeKTPOHHBIN OaHK 3aaHui IS OICHKH

3 (D YHKIIMOHATILHON TPaMOTHOCTH
https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti

OBIIEE KOJIMYECTBO
YACOB I1O 34

[NPOTPAMME




9 KJIACC - 10 KJIACC

KoauuecTBO 4acoB

JesiTeILHOCTL YyUHUTEIA

Ne HaumeHoBaHue pa3ieioB Kounrpoun IpakTuy dueKkTpoHHbIE (LM POBbLIE) C YU€TOM IPOrpamMmal
n/n U TeM MPOrpamMmbl Bcero HbIe ecKHe oOpa3oBaTe/ibHbIE pecypchl BOCITUTAHUSA
padoThI padoThI
Pa3zgea 1. BemecTBo 1 XUuMH4YeCKHEe peakun
[ToBTOpenue u yriyonenue Buptyansnas nabopatopus VYcraHaBiuBaTh
3HAaHUI OCHOBHBIX Pa3/eiioB https://content.edsoo.ru/lab  1oBepuTenbHBIE
Kypca 8 kiacca /subject/4/ Vpoxu xumuu Ha OTHOILICHUS MEX]TY
POII YUUTEIIEM U
. 00yJaroIMMHUCS
https://resh.edu.ru/subject/ YHarom ’
- CIOCOOCTBYIOIIUX
29/ Dnexrponnsiii 6ank
= MO3UTUBHOMY
3a/laHui Asis OHGEIKI/I BOCTIPHATHIO
1.1 5 1 0 (G YHKIIMOHATEHOM OBy HAROIHMHICS
TPaMOTHOCTH TpeOOBaHMI U MPOCKO
https://fg.resh.edu.ru/ VIHTENS.
https://fipi.ru/otkrytyy- [ToGyxnars
bank-zadaniy-dlya- 00y4aroImMxcs COOI0IaTh
otsenki- Ha YpOKe OOLIECPUHSITHIE
HOPMBI TTOBEICHHUS
yestestvennonauchnoy- op OBCHCHHA,
. npaBuiIa oOIIEHUs CO
gramotnosti
CTapIIUMU (YUYUTEIAMH) U
OCHOBHBIE 3aKOHOMEPHOCTH Bupryanpnas nabopatopust CBEpPCTHUKAMH
XUMUYECKUX PEaKIni https://content.edsoo.ru/lab  (o6yuaroummucs).
1n 4 0 0 /subject/4/ Ypoku xumuu Ha [onnepkuBaTh B JETCKOM

POII
https://resh.edu.ru/subject/
29/ Dnexrponnblii 6aHK

KOJIJICKTHUBE JICJIIOBYIO,

TIPYKETIOOHYIO
atMocdepy.




1.3

DIEeKTpONUTHYCCKAS
nuccoruanusi. XuMHYECKUE
peaKkIuu B pacTBOpax

3aJJaHHi 1151 OLICHKU
(hyHKIIMOHATLHOM
IPaMOTHOCTH

https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenki-
yestestvennonauchnoy-
gramotnosti

Bupryansnas nabopatopust
https://content.edsoo.ru/lab

/subject/4/ Ypoxku xumuu Ha
POIII
https://resh.edu.ru/subject/

29/ Dnexrponnblii 6aHK

3aJaHUN 111 OUECHKHU
(b yHKIIMOHATBEHOM
rPAMOTHOCTH

https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenki-
yestestvennonauchnoy-

gramotnosti

Uroro no pazgeny

Pasnea 2. HemeTausibl 1 X COeIUHEH

ns

17

2.1

OO1m1ast xapaKTepUCTHKA
XUMHUYECKHX 3JIEMEHTOB

Buptyansnas nabopatopus

Ctpouth BOCIHUTATEIHHYIO
NESTENIbHOCTD C yU4ETOM
KYJIBTYPHBIX pa3iuauii
JIeTeH, TI0JI0BO3PACTHBIX U
WHIMBUTyaJIbHBIX
0CcOoOEHHOCTEH.
[IpuBnekaTs BHUMaHKE
o0yJaromuxcs K
[IEHHOCTHOMY aCIEeKTy
U3y4aeMbIX Ha YPOKE
SIBIICHHMI, IOHSTHH,
MIPHEMOB.

AHanu3upoBaTh peagbHOE
COCTOSTHUE JIe] B y4eOHOM
KJ1acce/ rpymrme.
[Tobyxnate
oOyuaromuxcs cooo1aTh
Ha YPOKE MPUHITUIIBI
yueOHOM TUCIUILTUHBI U
CaMOOpraHU3alINH.
OpranuzoBbIBaTh
9KCKYPCHH, TTOXO/BbI,
9KCIIETUINH U T.11.
3amuiarh JOCTOUHCTBO U
WHTEPECHI 00yUYaOINUXCA,
MIOMOTaTh JICTSM,
OKa3aBITUMCS B
KOH(MIMKTHOW CUTYyaIluN
W/WM HEOIAaronpUsS THRIX
YCIIOBUSX.




VIHA-rpynnsl. ['anorensi

https://content.edsoo.ru/lab

/subject/4/ Ypoku xumun Ha
POII

https://resh.edu.ru/subject/

29/ Dnexrponnblii 6aHK
3aJJaHui 111 OLICHKU
(hyHKIIMOHATEHOM
IrpPaMOTHOCTH

https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenki-
yestestvennonauchnoy-

gramotnosti

22

OOm1ast xapaKTepUCTHKA
XUMHNYCCKHUX 3JICMCHTOB
VIA-rpymmsl. Cepa u e€
COETMHEHUS

Bupryansnas nabopatopus
https://content.edsoo.ru/lab

/subject/4/ Ypoku xumun Ha
POIII
https://resh.edu.ru/subject/

29/ DnexTpoHHbIi GaHK
3aJJaHuH UL OLIEHKU
(yHKIIMOHATBEHOMN
TpPaMOTHOCTH

https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenki-
yestestvennonauchnoy-




2.3

OO1m1ast xapaKTEepUCTHKA
XUMHAYECKHX 3JICMCHTOB
VA-rpynmsl. A3ot, pochop
Y MX COCJIMHCHUS

gramotnosti
Bupryansnas nabopatopus

https://content.edsoo.ru/lab

/subject/4/ Ypoku xumun Ha
POII

https://resh.edu.ru/subject/

29/ DnexTponnbIii 6aHK
3aJaHUN 111 OUECHKHU
(YHKITMOHATTLHOM
PaMOTHOCTH

https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenki-
yestestvennonauchnoy-

gramotnosti

24

OO6m1ast XxapakTepucTrKa
XUMHUYCCKUX DJICMCHTOB
IVA-rpynmel. Yraepon u
erMHI/II\/JI 1 UX COCANHCHUA

Bupryanbsnas nabopaTtopust
https://content.edsoo.ru/lab
/subject/4/ Ypoku xumun Ha
PO
https://resh.edu.ru/subject/
29/ DnextpounbIii GaHk
3a7aHuil Ui OL[EHKH
(GyHKIMOHATIBHON
IPaMOTHOCTH

https://fe.resh.edu.ru/
https://fipi.ru/otkrytyy-
bank-zadaniy-dlya-




Hroro no pazneny

Pa3zgen 3. MeTa/iIbI M X COEIUHEHUST

25

otsenki-
yestestvennonauchnoy-

gramotnosti

OO01LIMe CBOMCTBA METAJLIOB

3.1

Buptyansnas nabopatopus
https://content.edsoo.ru/lab
/subject/4/ Ypoku xumuu Ha
POIII
https://resh.edu.ru/subject/
29/ OTkpEITHIA OaHK 3a1aHMUI
oro
https://fipi.ru/oge/otkrytyy
-bank-zadaniy-oge

Baxkneinmne MeTalIbl M UX
COCIUHECHUA

3.2

Hroro no pasaeny

16

20

Bupryansnas nabopatopust
https://content.edsoo.ru/lab
/subject/4/ Ypoxku xumuu Ha
POIII
https://resh.edu.ru/subject/
29/ OTkpEITHIM GaHK 3a1aHUIH
oros
https://fipi.ru/oge/otkrytyy
-bank-zadaniy-oge

Paszgea 4. Xumus U oOKpysKamomas cpeaa

BemectBa u marepuaisl B
JKU3HU Y€JI0BEKa

4.1

Buptyansnas nabopatopus




https://content.edsoo.ru/lab
/subject/4/ Ypoku xumun Ha
POIII
https://resh.edu.ru/subject/
29/ OtkpwIThIi OaHK 3a1aHUI
oo
https://fipi.ru/oge/otkrytyy
-bank-zadaniy-oge

Htoro no paznemny 3

O060011eHre U cucTeMaTU3alus Bupryanbsnas nabopatopust
3HAHUH https://content.edsoo.ru/lab

/subject/4/ Ypoxku xumuu Ha
POIII
3 0 0 https://resh.edu.ru/subject/

29/ OTkpeITHIM OaHK 3a1aHUIH
oro
https://fipi.ru/oge/otkrytyy
-bank-zadaniy-oge

OBIIEE KOJIMYECTBO YACOB

I10 ITPOTPAMME 08 4 !

INIOYPOYHOE IIVTAHUPOBAHUE

8 KUIACC
\ KonuyecTBo yacos
Ne Hara JJIeKTpOHHbIe Hu(poBbIE
Tema ypoka Kontposbusbie IIpakTnueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE pecypchl

padoThl padoThI




[Ipenmer xumuu. Pois xumuu B
’KHU3HHU YeaoBeka. Tena u
BellleCTBa

[IpakTuueckas padora Ne 1
«[IpaBuna paboTsl B
1abopaTopuu U MPUEMBI
oOpareHus ¢ 1abopaToOpHBIM
000pyI0BaHUEM

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d210c

bubnunoreka LIOK
https://m.edsoo.ru/ff0d23dc

HucTtele BelecTBa U CMECH.
Crioco0bI pa3iesieHusT CMECCH.
[IpaxTuyeckas padora Ne 2
«Paznenenue cmeceit (Ha
IIpUMEPE OYUCTKH ITOBAPEHHOMN
COJIN)»

ATOMBI U MOJICKYJTBI.
XUMHUYECKUE FJICMEHTHI. 3HAKU
(CHMBOJIBI) XHMHYECKUX
JJIEMEHTOB

HpOCTHe " CJIOKHBIC BEIICCTBA

bubnunoreka LIOK
https://m.edsoo.ru/ff0d26ca

bubnuoreka [{OK
https://m.edsoo.ru/ff0d2a6¢c

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d2a6¢

3aK0H ITOCTOSHCTBA COCTaBa
BEIIECTB. XUMHUYECKas
dbopmyna. BareHTHOCTh aTOMOB
XAMHYECKHUX DJIEMEHTOB.
OTHOCHUTENLHAS aTOMHAas U
MOJIEKYJISIpHAsi Macca

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d2eae

MaccoBas noist XUMHUYECKOT O
3JIEMEHTA B COEIUHEHNH

KonnuectBo BemecTBa. MoJIb.
MognspHas macca

bubnunorexa LIOK
https://m.edsoo.ru/ff0d350c
bubnunorexa LIOK
https://m.edsoo.ru/ff0d5230




duszndyeckre U XUMHUYECKIE

SIBIICHHS. XUMHUYecKast peaKkuus.

KHCJIOPO/Ia, U3YYCHHE €TO
CBOUCTB»

bu6nmmoreka [IOK
9 I1
DUSHATH 1 yeToBi https:/m.edsoo.ru/ff0d3al6
MPOTEKAHUS XUMHUYECKUX
peaKkuuit
3aKOH COXpaHCHHS MaCChI Bu6mmorexa [IOK
10 . X
}B];];fl:;;m VIMITTECIHE https://m.edsoo.ru/ff0d3b88
Breraucienus KoJIn4yecTna,
11 MAacchl BEIlecTBa 110 bubnunoreka LIOK
YpPaBHCHUSIM XUMHYCCKUX https://m.edsoo.ru/ff0d5708
peaKkuuit
Knaccudukanus XuMHUIESCKUX
12 peakiuii (CoeqMHEHU, bubnnorexa [JOK
PAa3JI0KEHHUs, 3aMELIECHHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)
s KOHTp(])BJII)HaSI pabota Nel mo Butmorexa [IOK
;Zf;;ﬂfflema 11 HMITHCERHe https://m.edsoo.ru/ff0d4290
14 Bo3znyx —K cMmech ra3oB. Cocras Bu6uorexa IJOK
E";}fgfj(')e E;;‘;E‘T’Bﬂo_oﬁmm https://m.edsoo.ru/ff0d448e
TemoBoit 3 pexT xumuueckon
s pEaKIuu, MOHSATUE O Bu6morexa LIOK
;zggof’;ﬁ;g:gg;ﬁqﬁifH““ https:/m.edsoo.ru/ff0d4790
peaKIusIx
[TpaxTiueckast paborta Ne 3 o
16 teme «Ilonydyenue u cobupanue bubmuoteka [IOK

https://m.edsoo.ru/ff0d4ae?2




Bonopoa — aneMeHT u rpoctoe

17 q bu6nmoreka [IOK
pereeTno. TaRoAeHe B https://m.edsoo.ru/ff0d4dd0
pupojie

18 H bubnunoreka LIOK

OIPITHE O HEHOTAX T COmIx https://m.edsoo.ru/ff0d50d2

[IpaxTuueckas padora Ne 4 o

19 teme «Iloxydenue u cobupanue bubmmnorexa LIOK
BOJIOPOJIa, U3YYEHHE ETO https://m.edsoo.ru/ff0d4{42
CBOMCTB»
Brruncienus o0béma,

20 KOJIMYECTBA BEIISCTBA ra3a o bu6nmoreka LIOK
€ro U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BELIECTBA WU 00bEMY

71 DOHU3NYECKUE U XUMUYECCKHIE bubmuoreka [{OK
CBOIICTBA BOJIBI https://m.edsoo.ru/ff0d587a

oy CocraB ocHoBaHui. [Tonstue 00 bubnnorexa [IOK
MHIMKaTOpax https://m.edsoo.ru/ff0d59¢e2
[IpakTuueckas padbora Ne 5 o

s TeMe «HpI/IFOTOBIIGHI/I"e ) BuGmmotexa LIOK
PacTBEOPOB © ONPCACICHHON https://m.edsoo.ru/ff0d5eba
MacCcoBOM J0JIel paCTBOPEHHOTO
BEIIIECTBAY

o KOHTp;){J‘IBHaSI pa6(])3Ta Ne2 no Bu6mmotexa LOK
e (RHEIOPOL BOAOPOA https://m.edsoo.ru/ff0d6342
Bona»

s OKCI/I.JILI, OCHOBAaHHS, KHCIIOTHI, Butmiorexa [[OK
COMIH: COCTAR, KIACCHHUKALI, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa

26 [TpakTuueckast paborta Ne 6. bu6muoreka [JOK

Pemenne OKCIICPUMCHTAJIBHBIX

https://m.edsoo.ru/00ad9b7c




3aga4 1mo reMe «OCHOBHEIE
KJIACChl HEOPTraHUYECKUX
COEIMHEHUI»

KonTtponpsHas padora Ne3 mo

. bubnunoreka LIOK
27 TeMe "OCHOBHBIC KIIACCHI o ! https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COEIAUHEHUI
Ilepronnueckuii 3aKOH U
)3 I[Tepuouueckas cucTemMa | bubmoteka [IOK
XMMHYECKUX 371eMeHTOB /1. U. https://m.edsoo.ru/00ada52c
MenpaeneeBa
bubmuoreka [{OK
29 CTpoctiHe aToMOB. ! https://m.edsoo.ru/00ada342
bubnunoreka LIOK
30 AMMITECKA CBA3D ! https://m.edsoo.ru/00adac34
5| o oo | BuGmorera 10K
' https://m.edsoo.ru/00adb486
XuMH4decKas CBSA3b»
3 O00011eHNEe U CUCTEMATU3ALIS | bu6nmorexa LIOK
3HaHUH https://m.edsoo.ru/00adb33c
33 O00011IeHNE U CUCTEMATH3AIMS 1 bu6nmorexa LIOK
3HAHMN https://m.edsoo.ru/00ad9cb2
34 O00011IeHNE U CUCTEMATH3AIMS 1 bu6nmorexa LIOK
3HAHWH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




9 KJIACC

KoauuecTBO 4acoB

Hara JIeKTPOHHBbIE HU(POBHIE
Ne i/ Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydyeHusi oOpa3oBaTesIbHbIE PecypChl
padoThI padoThI
[Tepuonuueckuii 3aK0OH.
1 [Tepuoanueckas cucrema | bu6nmmoreka [IOK
XMMHUYECKHUX 21eMeHTOoB JI. U. https://m.edsoo.ru/00adb59e
Menpeneena
, 3aKE)HOM€pHOCTI/I B U3MEHEHUU 1 Bu6morexa LIOK
CBOMCTB XUMHUYCCKHUX DJICMCHTOB
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
3 Knaccuduxanus 1 HOMEHKIaTypa | bubmmorexa LIOK
HEOPraHUYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xumMudeckoii CBSI3M U THUITBI 1 bu6nmoreka LIOK
KPUCTAJUTMYECKHUX PEMETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel mo teme
5 «[ToBTOpEHue u yrnyonaeHue | |
3HaHUN OCHOBHBIX Pa3eNioB Kypca
8 kmacca»
; KJ’IaCCI/I\(’i)I/IKaHI/ISI XHUMHYISCKHX | Bu6morexa LIOK
CaKIIMH 10 pa3IuIHBIM
P P https://m.edsoo.ru/00adbcb0
MpU3HAKAM
, [Tonstue (1)_I CKOPOCTH XUMHYECKOMN 1 Bu6muorexa [OK
eakiuu. [IOHITHE 0 TOMOT€HHBIX
peart https://m.edsoo.ru/00adbe9a
Y TeTePOTCHHBIX PEaKIUIX
IlonsTre 0 XUMHYECKOM
3 paBHOBecHH. DaKTOPHI, BIUSIOIINE 1 bubnuotexa [JOK

Ha CKOPOCTh XUMHUYECKOW PEaKIINH
1 TTOJIOKEHUE XUMUYECKOTO

https://m.edsoo.ru/00adc28c




PaBHOBECHUA

Ha IIpUMeEpE XJ10pa

9 OKHCIUTETBHO- bubnuorexa [JOK
BOCCTAHOBUTEJbHBIE PEAKLIUH https://m.edsoo.ru/00adcade
10| mmccommmn Crmm w cnabit Butuorexa LIOK
— https://m.edsoo.ru/00adcd68
. bu6nmmoreka [IOK
1 VIOHHEIC ypaRHEHIL peakiiiii https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KMCIIOT U
12 OCHOBaHMH B CBETE MPEACTABICHUI bubnnoreka [JOK
00 DJIEKTPOIUTHYECKOM https://m.edsoo.ru/00add5d8
JUCCOLTHAIIUT
o | Emaees e o
. https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTHICCKOM TUCCOIHAIINN
. bubnnoreka [JOK
14 Homsrite o ruzpomse coreli https://m.edsoo.ru/00add9d4
15 O000I11IeHIE U CUCTEMATU3AIUS bu6nmorexa LIOK
3HAHUH https://m.edsoo.ru/00addd12
ITpakTuyeckas padora Ne 1. Bu6morexa LIOK
16 ::;iime SHCHCPUMCHTATRERDE https://m.edsoo.ru/00addbfa
KonTponbnas padota Ne2 no teme
17 «INEKTPOTUTHYECKAS bubnnorexa [JOK
JMCCOIHAITIS. XUMHYECKUE https://m.edsoo.ru/00addec(
peaKiiy B pacTBOPax»
OO1m1ast XxapaKTEepUCTHKA Bubmuotexa LOK
18 rajJoreHoB. XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/00addfe2




XnopooaopoA. ConsiHasi KUCIIOTa,

19 N bu6nmmoreka [IOK
ecKue eHue
RIMIFICCICHE CBONETEA, TOMYHCHHC, https://m.edsoo.ru/00ade104
MIPUMCHECHUE
20 HIPIaKTquCKa;I pa60Tua Ne 2 o Teme Bu6morexa LIOK
(CLOLYHICHIE CONIHON KHETOTHL, https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
. Beruncnenus mo ypa]iHeHI/ISIM Bu6morexa 1[OK
XUMMHCCIUX PCatdiytil, SCIi OAHH https://m.edsoo.ru/00ade488
W3 PEareHTOB JIaH B U30BITKE
2 OO01mas xapakTeprCcTUKa SJIEMEHTOB bubnnorexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnorponHsie Moau(pUKAUN
23 cepsl. Haxoxaenue cepsl u eé€ Bbu6mmoteka [JOK
COE/IMHEHUIA B TIPUPOJIE. https://m.edsoo.ru/00ade64a
XUMUYECKUE CBOWCTBA CEPhI
o iepOBonopon, CTpOEHUE, Bu6morexa LIOK
VISHTICCITE H XHMHCCKIE https://m.edsoo.ru/00ade802
CBOMCTBa
s gKCI/II[LI cepbl. CepHas KUCIIOTA, Bu6mmorexa [IOK
VISHITICCITHE 1 XHMIHCCIE https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHUE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE ITPOMBIIINIEHHOTO CII0c00a
26 ITOJIyYEHUSI CEPHOU KUCIIOTHI. bubmmnoreka HOK
XUMHUUECKOE 3arpA3HEHHE https://m.edsoo.ru/00adec8a
OKpY>Karolleu cpeibl
COCIMHEHUSIMH CEPbI
27 Brrancienne MmaccoBoii 0IH bubnunorexa LIOK
BBIXO/Ia IPOJIYKTa PEaKIIUH https://m.edsoo.ru/00adec8a
28 OO01mas xapakTeprcTUKa SJIEMEHTOB bubnmnorexa [JOK




VA-rpynmsl. A30T, https://m.edsoo.ru/00adeca6
pacrnpocTpaHeHue B IPUpPO/IE,
¢buznvecKkue 1 XUMHUECKUE
CBOICTBA
AMMHuak, ero q)ninqecm/le u Bu6morexa LIOK

29 XAMUYECKHE CBOWMCTBA, MOJTYyUYECHUE https://m.edsoo.ru/00adf004
U IpUMEHEHUe
[TpakTuueckas padora Ne 3 mo Teme Bu6morexa 1[OK

3 dIomycHHo aMMHaK, U3y IcHuC ! hitps://m.eds0o.ru/00adf180
€r0 CBOWCTBY»

31 A3OTHas KUCI0Ta, €€ (U3nIECKre bu6nmoreka LIOK
U XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
aMMOHHUS 13 KaueCTBE MHUHEPATbHBIX Bu6morexa LIOK

32 YAOOpeHHi. XuMuieckoe . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY’KaIOIIEH Cpelibl
COCIMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u

33 dbochopnas kucnorta, puznyeckue bubnuorexa [JOK
¥ XUMHUYECKHE CBOWCTBA, https://m.edsoo.ru/00adf68a
MOJTyYeHUE
Hcnonb3oBanue GocdaToB B

34 Ka4yeCTBE MUHEPAIIBHBIX bubmuorexa [IOK
yI0OpeHuii. 3arps3HEHNE https://m.edsoo.ru/00adfc20
IPUPOJHOM cpenbl hochaTamu

10 KJIACC
KosmuecTBo yacos Hara DJIeKTPOHHBbIE HH(PPOBbIE
Ne n/m Tema ypoxka
Kontposbubie IlpakTuueckue  U3Y4YeHUs!  oOpasoBaTesibHbIE pecypchbl
padoThI padoThI




Yrnepon, pacnpocTpaHeHue B
npupoae, hpuznueckue u
XUMHUYECKHE CBOICTBA

bu6nmoreka [IOK
https://m.edsoo.ru/00adfd9c

Oxcupsl yriaepona, ux Gu3nveckue
Y XMMHYECKHE CBOMCTBA.
DKosorndyeckue npoodIeMsl,
CBSI3aHHBIE C OKCUJIOM YyTJepo/ia
Iv)

bubnunoreka LIOK
https://m.edsoo.ru/00adfebe

VYrospHasa KUCIIOTa U €€ COJIU

[IpakTuueckas pabora Ne 4 o Teme
"[lonyueHune yriaekuciioro rasa.
KauecTtBennas peakuus Ha
KapOoHaT-MOH"

bubmuoreka [{OK
https://m.edsoo.ru/00ae006¢c

bubnuoreka [IOK
https://m.edsoo.ru/00ae027¢

[lepBoHavasbHBIC TOHATHUS 00
OpraHUYECKUX BEIIECTBAX KaK O
COECIMHEHMSX YIiIepoia

bubnunorexka LIOK
https://m.edsoo.ru/00ac054¢

Kpemuuii u ero coeguHeHus

ITpakTuyeckas paGora Ne 5.
Pemrenue skcnepuMeHTaIbHBIX
3aj1a4 1o teMe «BaxkHenme
HEMETAIIBI U MX COCAUHCHUS

bu6nmorexa LIOK
https://m.edsoo.ru/00ae080a

bu6nunorexa LIOK
https://m.edsoo.ru/00aec0bf2

KonTponbnas padorta Ne3 no teme
«Baxuelnme HeMeTayUIbl U UX
COEIMHEHUS

bu6mmoteka IIOK
https://m.edsoo.ru/00ae0el 8

OO01mas xapakTepucThKa
XUMHUYCCKUX DJIEMCHTOB —
MeTaJUI0B. MeTaruindyeckas CBA3b U

bubnuoreka [{OK
https://m.edsoo.ru/00ae103e




MeTaJlJIN4ecKasi KpucTainyeckas
pemérka. Pu3nyeckue CBOMCTBA
METAJIJIOB

XUMHUYECKUE CBOUCTBA METAJLIOB.

5 bubnunoreka LIOK
10 BHGKTpoxmfmeCKHH b https://m.edsoo.ru/00ael1156
HAMPSHKCHUI METaJIOB
OO6u1re cnocoObl MOTyYSHHS
MCTAJIJIOB. CHHaBBI. BBI‘-II/ICJICHI/ISI BH6HI/IOTeKa HOK
H 11O YPABHCHILIM XHMHeckiT https://m.edsoo.ru/00ael156
peaKIvii, €CJIM OJIMH U3 PEarcHTOB
COJIEPKUT IPUMECH
bubnuoreka [IOK
12 Homsriie 0 KopposiH MeTanIOR https://m.edsoo.ru/00ael278
bubmuoreka [{OK
13 Hlenoseie metanms! https://m.edsoo.ru/00ae14b2
14 Okcubl ¥ TUAPOKCUBI HATPUS U bubmmoreka [JOK
Kajus https://m.edsoo.ru/00ae14b2
15 [IlenoyHo3eMeNbHBIE METAILTBI — bubnuorexa [IOK
KaIbLMI U Marauii https://m.edsoo.ru/00ael5e8
16 Baxueiinme coefMHEHNUSA KLU bubmmorexa OK
https://m.edsoo.ru/00ael5e8
17 O606nvleHI/Ie 1 CHCTEMAaTHU3aLINS
3HAHUU
13 JKécTKOoCTh BOJBI M CIIOCOOBI €€ bubmmnoreka HOK
yCTpaHEHHs! https://m.edsoo.ru/00ae1886
5 | mGomoom somtmctomn Bubmotexa LIOK
yerpanenus” https://m.edsoo.ru/00aelae8
20 AmtoMuHUI bubnuotexa [JOK




https://m.edsoo.ru/00aelc64

71 AMdoTepHbIE CBOMCTBA OKCHIA U bubmuorexa [{OK
TUIPOKCUIA https://m.edsoo.ru/00aelc64
bu6nmmoreka [IOK
22 Keneso https://m.edsoo.ru/00ae1d86
73 OKcuabl, THAPOKCUABI U COTH bubnunoreka LIOK
xenesa (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
24 O06001IeHNEe U CUCTEMATU3 AL
3HAHUI
[TpakTrueckas padora Ne 7.
75 Pemenue skcnepuMeHTaIbHBIX bubnnorexa [JOK
3agau o Teme «Bakueiimme https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Beruncnenus mo ypaBHEHUSM
XUMHYECKHUX PEAKIIHA, €CIIH OJIUH
26 W3 pEeareHTOB JIaH B U30BITKE HIIN bubmmoreka [JOK
COJIEPIKUT NpUMecH. Beraucienus https://m.edsoo.ru/00ael1750
MacCOBOM JOJH BBIX0Ja MPOAYKTA
peakuuu
7 O06o001meHre U CHCTEMaTH3aIIHS
3HAHUI
KonTponbHas padota Ne4 mo teme
28 «BaxkHeume MeTaibl U UX
COCTMHCHH S
29 BemectBa u marepuassl B bubmmnoreka HOK
MTOBCETHEBHOM JKU3HHU YEIOBEKA https://m.edsoo.ru/00ae3f50
30 XHWMHUYECKOE 3arpsi3HEHUE bu6muoreka [IOK
OKPYIKaroIen CpejIbl https://m.edsoo.ru/00ae4270
31 Ponlb XMMUM B pEIICHUN Bu6mmoreka [IOK Xumus. 10




9KOJIOTHYCCKHX HpO6J’I€M

Kjacc. bazoBbiil YPOBEHb.
[IpoBepounsie u
KOHTPOJIbHBIE pabOThI/
IMabpuensn O. C., JIsicoBa
I'. I'. M: [Ipocsemienune

By O00011IeHIE U CUCTEMATHU3ALIS | bubnunoreka LIOK

3HAHUMH https://m.edsoo.ru/00ae0dOa
3 O00011IeHIE U CUCTEMATHU3ALIS | bubnunoreka LIOK

3HAHUMH https://m.edsoo.ru/00adb33c
34 O000111eH1E U CUCTEMATHU3ALIMS | bu6nunorexa LIOK

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VAEHUKA

» Xumusi, 8 kiacc/ ['abpuensa O.C., Octpoymos U.I'., Cnaakos C.A., AKimoHEepHOE
obmectBo «M3marenscTBO «IIpocBemieHne»

» Xumus, 9 knacc/ 'abpuensn O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

3bikoBa E.B. COOpHUK 3a/1a4 ¥ yrIpaXHEHUH IO XUMUU. 8-9 Kilacchl: yueOHOe
nocobue. M.: BUHOM

Xumus. COOpHUK 33Ja4 U yIIpaXHEHUH. 8 Kiacc: yued. mocodue st
obmeobpazosar. opranuzanuit/ O.C. 'abpuensn, U.B. Tpuryouak. M.:
[Ipocsenienue.

Ceepaiioa H.J[. COopHUK 3a7a4, yIpa)XHEHUH U TECTOB IO XUMHHU: 8-9 KIJ1acChl: K
yueOHukam O.C. N'abpuensna, U.I'. Octpoymona, C.A. CinankoBa. M.:
UznarenscTBO "OK3ameH"

['onuapyk O.10. [lunaktnueckne marepuainsl mo xumuu: 8 kiacc. PI'OC. M.:
N3parenscTBO "Ok3amen"Psa6oB M.A. Tectsl o xumuu: 8 kiacc: k yueonuky O.C.
INabpuensna, U.I'. OctpoymoBa. M.: U3pgatenscTBO "DK3ameH"

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Tpenaxep «O0naxo 3Hauuit» https://www.imumk.ru/offer/9022

Bupryansnas nabopatopus https://content.edsoo.ru/lab/subject/4/

Vpoxu xumuu Ha POIII https://resh.edu.ru/subject/29/

DIIeKTPOHHBIN OaHK 3aaHui JUTsl OLIeHKH (YHKIIMOHATBHOUM rpamoTHOCTH https://fg.resh.edu.ru/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

OtkpeIThIil Oank 3amanuit OI'D https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

OneMeHTH! O0JIBIION HayKu elementy.ru

Hudposoii cepBuc «Jomamnne 3aganus https:/ https://media.prosv.ru/
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