MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJAEPAIIUA
MuHuCcTEepCcTBO 00pa30BaHUs M HAYKH 320aiiKAJIbCKOI0 Kpas
KoMmureT o0pa3oBanus aIMMHUCTPALMHA MYHUIUNIAJIBHOIO paiiona ""KapbiMckuii paiion"

MyHununajbHoe 001eodpa3oBaresbHoe yupe:xkaenne «Cpeansis o0meodpa3zoBaresbHas mKoJa c. Toipreryii»

YTBEPXIEHO
Jupexrop

NanepavHa Onbra

HukonaesHa

s NoATBEPXAAI0 3TOT
—_— | -

/|
\/ [ vV } yaocToBepsioLLeit

Jlareeprmyna O.H
ITpuka3 Nel25 ot «31» 08
2023 r.

PABOYASA ITPOI'PAMMA

yueOHOro npeamera « XumMus»

s ooygaromuxcs 11 kmacca

c. Toipreryi 2023r



[TOACHUTEJIbHASA 3AITMCKA
Ha 6a3ze nentpa «Touka pocta» obecneunmBaeTcs peanusanus o0pa3oBaTeIbHBIX MPOTPAMM €CTECTBEHHO-HAYYHOH M TEXHOJIOTHYECKOH
HaNpaBJICHHOCTEH, pa3padOTaHHBIX B COOTBETCTBUU C TPEOOBaHHMSIMHU 3aKOHOJATENILCTBA B cdepe 0Opa3oBaHHsA M C YYETOM PEKOMEHIAIMN
@enepanbHOro omeparopa ydeOHoro mpeamera «Xumusi». OOpa3oBaTenbHas MporpaMMa MO3BOJSIET MHTETPHPOBATH PeaM3yeMble IMOAXObI,
CTPYKTYPY U COJIepKaHue MPH OpraHu3aiuu oOydeHus: XumMuu B 11 kacce, BRICTPOGHHOM Ha 0ase JIto00To U3 JOCTYIHBIX Y4eOHO-METOINYECKUX
koMmiiekcoB (YMK). MHcnonb3oBanue o6opynoBanust «Touka pocta» npu peanusauuu nanHoi OIl no3Bosiser co3naTh yciaoBUS:
. JUIS pacIlMpeHUsl COAEp KaHMsI IKOJIBHOTO XUMUYECKOTO 00pa30BaHus;
* J1JIs NOBBILIEHUS TI03HABATEIbHOW aKTUBHOCTH 00YYalOIINXCSl B €CTECTBEHHO- HAyYHOU 00J1acTH;
* IS pa3BUTHA JUYHOCTH peOEHKaA B mpoliecce 0OydyeHus: XMMHUH, €ro CIOCOOHOCTEH, (POpMHUPOBaHUS U YAOBIETBOPEHUS COLUAIBHO
3HAYUMBIX UHTEPECOB U MOTPEOHOCTEN;
e s paboThl ¢ OJApPEHHBIMHU IIKOJIbHUKAMH, OPraHU3allMKd UX Pa3BUTHSA B Pa3IMYHbIX 00JacTsX oOpa3oBaTEsIbHOM, TBOPUECKOMH
JeSITEIbHOCTH.

. [IporpamMMma 1o XMMHUH Ha YpOBHE CpelHero odiero oopazoBanus pazpadorana Ha ocHoBe denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O0 obpazoBanun B Poccuiickoit @enepannn», TpeOOBaHUN K pe3yiabTaTaM OCBOeHUS (efepanbHON 00pa3oBaTeIbHON MPOrpaMMbl CPEIHETO
obmero obpazoBanus (DOII COO), mpencraBneHHBIX B DepepaqbHOM TOCyAapCcTBEHHOM oOpaszoBarenbHOM craHmapte COO, c yuérom
Konuenuuu mnpenojaBanusi ydyeOHOro mpenmera «XuMus» B 00pa3oBaTelbHBbIX opranusanusax Poccuiickoit denepauuu, peaan3yromux
OCHOBHBIE 00pa3oBaTeIbHbIE MPOTrpaMMbl, 1 OCHOBHBIX MOJIOKeHUN «CTpaTeruu pa3BuTusi Bocnutanus B Poccuiickoit denepannu Ha nepuos
1o 2025 rona» (Pacnopspxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

. OcCHOBY MOJX0JI0B K pa3pabOTKe MPOrpaMMbl 110 XMMHH, K OIPEAETICHNIO 001el cTparernn oO0ydeHus, BOCIIMTAHUSA U Pa3BUTUS 00ydaromuxcs
cpenctBamu yueOHOTO npeameta «Xumus» mist 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIENTyalbHbIe TonoxkeHus GI'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH LI€JIeH, COJep KaHus, pe3yIbTaTOB 00yueHHs U TPeOOBAHUI K YPOBHIO OJTOTOBKH BBIITYCKHUKOB.

. Xumnueckoe oOpa3oBaHHE, IOIy4aeMOE€ BBIIYCKHMKAMU O00I1e00pa30BaTeIbHOM OpraHu3aliy, SBISETCS HEOThEMJIEMOM 4YacTbl0 UX
oOpazoBaHHOCTH. OHO CIY)KUT 3aBEPIIAIOIIMM 3TAallOM pealu3ald Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUYEBBIX LIEHHOCTEH,
IPUCYLIUX IEJOCTHOM CHCTeMEe XUMHUYECKOro oOpa3oBaHUs. OTH IIEHHOCTHM KacaloTCs IIO3HAHUS 3aKOHOB HPUPOAbI, (opMupoBaHUs
MHUPOBO33PEHUS U 00LIeH KyJIbTYpbl YEJIOBEKA, a TAKXKE IKOJOIMUYECKH 0OOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 37I0POBBIO U IPUPOJHON Cpee.
Peanusyercs xumuueckoe o0pazoBaHue 00Y4arOLUIMXCS HA YPOBHE CPEAHEro o0Liero oopa3oBaHus CpeACTBaMH yd4eOHOro npeaMera «XUMHUs»,
coJiepKaHWEe U MOCTPOECHUE KOTOPOIo OMNpEAEieHbl B IPOrpaMMe M0 XUMHUHU € YY4ETOM CHeUU(UKU HAyKU XUMHUH, €€ 3HA4eHUs B MO3HAHUHU
IPUPOJBI U B MaTepUaIbHOM JKU3HU OOIIECTBa, a TAKKE ¢ y4ETOM OOIIUX Lesel U MPUHIIMIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHUE
crcTeMbl cpeHero obuiero oopasoBanus B Poccuiickoit @enepanuu.

. XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UTPaeT 0coOyI0 poJib B COBPEMEHHOM LIMBUIM3ALIMY, B CO3JJAHUN HOBOM 0a3bl MaTepuaIbHON
KynbTypbl. OHa BHOCUT CBOM BKJIaJ B ()OPMHPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIIJIEHHS, B CO3JaHUE IIEJIOCTHOTO IMpPEJCTaBIEHUS 00
OKpYXKaloIlleM MUpPE KaK O €IWHCTBE MPHUPOJIBI U YEIOBEKa, KOTOpoe (GopMUpYeTCs B XMMHM Ha OCHOBE NMOHMMAaHHS BELIECTBEHHOIO COCTaBa
OKpYKAoILEro MUpa, 0CO3HAHUS B3aUMOCBS3H MEXK/Y CTPOEHUEM BELIECTB, MX CBOMCTBAMH U BO3MOKHBIMU OOJIACTSIMH TPUMEHECHHUSL.

. TecHo B3aMMOAEHCTBYS C JIPYTMMH €CTECTBEHHBIMM HayKaMH, XHUMHs CTajla HEOThEMJIEMOM YacThbl0 MHPOBOM KYIbTYphl, HEOOXOAUMBIM
YCJIOBHMEM YCIIEUIHOTO TPyJa M JKU3HM KakJoro wieHa oOmectBa. CoBpeMeHHass XMMMs KakK HayKa CO3MJaTelbHas, KaK HayKa BBICOKHX



TEXHOJIOTHI HaIlpaBlieHa Ha peIIeHHE II00aJbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS UYEIOBEYECTBA — CHIPHEBOM, SHEPreTUYECKOMN, THIIEBOH,
9KOJIOTMYECKOH 6€30I1aCHOCTH ¥ OXPAHBI 37I0POBbSL.

B cooTBeTcTBHM ¢ OOIIMMU IEIAMHU M IPUHIMIIAMH CpeTHEro o0miero oopasoBanus coaepkanue npeamera «Xumus» (10—11 kmacesl, 6a30BbIi
YPOBEHb M3Yy4YCHHS) OPUEHTUPOBAHO MPEUMYILECTBEHHO HA OOIIEKYIbTYPHYIO MOJArOTOBKY OOYYaOUINXCs, HEOOXOAUMYIO UM JUIS BBIPaOOTKU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOIO BKJIKYEHHS B KU3Hb COLIMYMa, NPOJOJDKEHHS OOpa3oBaHHUS B pa3jIMYHBIX O0JIacTAX, HE
CBSI3aHHBIX HEMIOCPEJCTBEHHO C XUMUEH.

KTII 11 kaacc. Xumus. I'adbpuensin, OctpoymoB, Ciaakos

Ne Tema ypoka Conep:xanue Ko
J'[_
BO
y,
1 | OcHOBHEIE CBEIEHUS O CTPOSHUH Crtpoenne aToma: cocTaB siipa (HyKJIOHBI) B 3JIeKTpoHHas ooomouka. [Torstue 06 m3oronax. [lousarue o 1
aroma. Broanslit uHCTpyKTaX 1o Th XAMHWYECKOM BJIEMEHTE, KAK COBOKYITHOCTH ATOMOB C OJTMHAKOBBIM 3apsJIOM sIpa.
Jlemoncmpayuu. TlopTpeTs
3. Pesepdopaa, H. bopa. BuneodparmenTsl u caiias «bosbInoi aapoHHbIA KOJUTaiaep», Y pOBHH CTPOCHHUS
BEIIECTBA»
2 | Ilepuonnyeckas cucreMa XUuMU4ecKuX | Pusnyeckuii cMbIca npuHaTor B Tadume J. V. MeHaesaeeBa CHMBOIUKHY: IIOPSAKOBOrO HOMEpa djieMeHTa, Homepa | 1
3JIEMEHTOB reproaa v HoMepa rpymisl. [loHsTHE 0 BaleHTHBIX AMeKTpoHax. OToOpaKeHne CTPOEHUS IIEKTPOHHBIX 000I0YEeK
ATOMOB XUMHUYECKHX 3JIEMEHTOB C ITOMOIIBIO AIEKTPOHHBIX U JIEKTPOHHO-Tpadudeckux (hopMyIL.
. Y. MenneneeBa u yueHHE O
CTPOEHUHU aToMa OOBbscHeHHE 3aKOHOMEPHOCTEH N3MEHEHHS CBOWCTB DIIEMEHTOB B MEPHO/IAX M IPYIIIaX MEPHOANIECKON CHCTEMBI,
KaK CIIEICTBHE MX AJIEKTPOHHOT'O CTPOSHHS. DIEKTPOHHBIE CEMEICTBA XUMIUIECKUX SJIEMEHTOB.
Hemoncmpayuu. Pazmuunsie popmer [leproamaeckoi cucteMbl XuMuieckux dnemenToB Jl. Y. Menneneesa.
IToptper A. . Menaeneena.
JlabopamopHnule onvimsi. MogenupoBaHue moctpoeHus [lepruomuieckoil cHCTEMBI ¢ TOMOIIBIO KAPTOUIEK
3 | Cranosnenue [lepuognueckoro 3akona | IIpenmockutku oTkpeITHs [leproanyeckoro 3aKkoHa U TEOPUU XUMHAYECKOTO CTPOCHUS OPTaHUYECKUX COSIMHEHUH; 1
Y TEOPUU XUMHUYECKOTO CTPOCHUS POIB JINYHOCTH B HCTOPUU XUMUH; 3HAUEHHE MTPAKTHUKU B CTAHOBIICHUH U Pa3BUTHH XUMHYECKIX TEOPHIA.
Lemoncmpayuu. Hoptpersl . . Menaeneea u A. M. Bytieposa
4 | NonHast xuMHI4ecKas CBsI3b U MOHHBIe | KaTHOHBI M aHMOHBI: MX 3apsibl M KIIACCH(UKAIIHS IO COCTAaBY Ha MPOCThIie U ciiokHbIe. [Ipencrapurenu. [lorsarne | 1

00 MOHHOI XUMHYECKOH CBsA3u. MonHas KpHUCTAJJINYCCKad pemérKa )4 (1)I/IBI/II'ICCKI/IG CBOMCTBa BCIICCTB,




KPpHUCTATITIMYCCKHEC pemer K1

06yCJ'I OBJICHHBIC 3TUM CTPOCHUCM.

Lemoncmpayuu. Mozienb NOHHON KPUCTAINIMYECKON PELIETKHA Ha IPUMEPE XJI0pU1a HaTpus. MUHEpabl ¢ 3TUM
TUINOM KPUCTAJUIMYECKOW PEIIETKON: KaJIbLIUT, FajuT.

KoBanenTHas XuMHYECKasl CBS3b.

[ToHsiTHE 0 KOBaJIEHTHOW CBA3H. DJIEKTPOOTPULIATENIEHOCTh, HEMOMISIpHAs U MOJIApHas KOBAJICHTHBIE CBA3H.
KpaTHOCTBh KOBaNIEHTHOM CBsI3U. MexaHN3Mbl 00pa30BaHUs KOBAJICHTHBIX CBS3ei: OOMEHHBIN U JOHOPHO-
aKuenTopHsbId. [10IIpHOCTE MOJIEKYJIBL, KaK CIEICTBUE MOJISIPHOCTH CBSI3U U TEOMETPHH MOJIEKYJIBI.
Kpucramiueckue pemeérky ¢ 3TUM TUIIOM CBSI3U: MOJIEKYJISIpHbIe U aToMHBIe. Dr3nueckue cBONCTBA BELIECTB,
00YCIIOBIIGHHBIE THIIOM KPUCTAJUNTMYECKUX PEIIETOK.

Jlemoncmpayuu. MoJienyu MOJNEKYJISIPHOW KPUCTAJUTMYECKON PEMIETKY HA PUMEPE «CYXOro JIbJlay WU UoJa U
ATOMHOM KpUCTaJUTMUECKOH peméTky Ha MprMepe anMasa, rpaduTa Wi kBapia. Mojens MOIIpHOTro 00béMa raza

Merannnueckass XuMHuuecKasi CBA3b

IToHATHE O METAINIMYECKON CBSA3M U METAJUIMYECKUX KPUCTALNTMYECKUX pemeTkax. Ou3nyeckrue CBOMCTBa METAIIOB
Ha OCHOBE UX KPUCTAILUIMYECKOTO CTpoeHus. [[puMeHenne MeTaiioB Ha OCHOBE UX CBOMCTB. UEPHBIE U LIBETHBIE
CIIJIaBHI.

Jlemoncmpayuu. MoJienu KpUCTAJNIMYECKUX PEHIETOK METAJIIOB.

Jlabopamopnvie onvimosl. KOHCTpyHUpOBaHUE MOJIENTN METAIUTMYECKOH XMUMHUYECKOH CBSI3U

Bonoponnas xumudeckas CBsI3b

ITonsTre 0 BOJOPOJHON XUMHUYECKOU CBSI3H.

ITonmumepnt

HOJIy‘-ICHI/Ie IMOJIMMEPOB PCAKIUAMU IMOJTUMEPU3ATNU U ITOJIMKOHACHCAIIUH. Baxmneiiue npeacTaBUTEIN IJIaCTMACC
" BOJIOKOH, UX ITOJYYCHHE, CBOWCTBA U IIPUMEHCHUC. ITonsitue o HCOPraHUYCCKUX IMMOJIUMEPAX U UX IMPEACTABUTCIIN.

Hemoncmpayuu. Konnexuun «Ilnactmaccer», «Bomokaa». O0pa3ibl HEOPraHUUECKUX IOIMMEPOB — BEILECTB
ATOMHOMU CTPYKTYpbI

JucnepcHble cucTeMbl

[lonsTre o quctiepcHOit ase u TMCIEPCHOHHON cpeie. ATperaTHoe COCTOsIHHE pa3Mep J9acTull (pa3bl, Kak OCHOBA
JUTS KJTACCU(UKAIIH JUCTIEPCHBIX CUCTEM. OMYJIBCHH, CyCIIEH3UH, a3P030JIM — TPYIIIHI TPyOOTUCTIEPCHBIX CHCTEM,
WX TIPENCTaBUTENHN. 3071 ¥ TelTd — TPYIIBI TOHKOIUCTIEPCHBIX CHCTEM, UX TpeAcTaButend. [loHsaTue o cuHepesnce
1 KOaryIsIuu.

Hemoncmpayuu. Komnexun o0pa3LioB pa3InyHbIX IUCTIEPCHBIX cucTeM. CHHEpEe3UC U KOarysuus

JlabopamopHhule onvimei. llonydeHne KOIUIOUAHOTO pacTBOpa KypHHOTO OEIKa, NCCIeI0OBaHUE €ro CBONCTB C
TTOMOIIIBIO JIA3EPHOH YKa3KH M MPOBEJIEHNE ero JeHaTyparun. [lomydenne aMynbcun pacTUTENIEHOTO Macia v
HaOmonieane 3a e€ paccrnoenneM. [lonmydeHne cycrieH3un «M3BeCTKOBOT'O MOJIOKa» M HaOJroIeHUE 3a e
ceaUMeHTaluen

10,
11

Knaccudukarus XuMIHIeCKUX peaKiui

OHpe)leJ'ISITI) MNPUHAAJIC)KHOCTD XHUMHUYECKOH p€aKu K TOMY WJIN MHOMY THITY Ha OCHOBAHUHU I10 Pa3JINYHBIX
MPHU3HAKOB.




OtpakaTh Ha MUCHME TEMIOBON 3PPEKT XUMUUECKUX PEaKIH C TOMOLIbIO TEPMOXUMHYECKUX YPaBHEHUH.

HOI[TBep)KI[aTI) KOJIMYCCTBCHHYIO XapPAaKTCPHUCTHUKY K30~ U SHAOTCPMHUYCCKUX peaxunﬁ paC‘-IéTaMI/I 10
TCPMOXUMHUYCCKUM YPABHCHUSIM.

12

CKOpOCTh XUMHUYECKUX peaKIuit

YcraHaB/IMBaTh 3aBUCUMOCTb CKOPOCTH XUMMUYECKON PEAKLIUU OT IPUPOJbI PEATUPYIOIIMX BELIECTB, UX
KOHLIEHTPALMH, TEMIIEPATYPHI U IIJIOLAAN UX COIPUKOCHOBEHMUS.

PackpbIBaTh poib KaTanu3aTopoB Kak (haKTOPOB YBEIWYEHHS CKOPOCTH XUMHUYECKOH pEaKkiny 1 pacCMaTpUBaTh
WHTUOUTOPHI KaK «aHTOHUMBD) KaTalln3aTOPOB.

XapakTepu3oBaTh (EPMEHTHI KaK OMOJIOrMYECKUE KaTaal3aTOphl OEIKOBOW MPUPOJIBI U PACKPHIBATH X POJIb B
NPOTEKAaHUH OMOXUMHUYECKUX PEaKIUii Ha OCHOBE MEXIIPEIMETHBIX CBsI3eH ¢ OMoIornei.

HpOBOI[I/ITI), Ha6J'IIOZIaTB U ONHCBHIBATh XUMHYSCKUMN OKCIICPUMEHT

13

OO6paTUMOCTh XUMHUYECKUX PEAKITHI.

XWMHUYECKOE PAaBHOBECHE M CITOCOOBI
€ro CMeIIeHNs

OnurCchIBaTh COCTOSTHUS XMMUYECKOTO PAaBHOBECHS U IIPEIaraTh CIIOCOOBI €r0 CMEIICHHS B HEOOXOIUMYIO CTOPOHY
Ha OCHOBE aHaJIM3a XapaKTepUCTUKU peakuuu u npunimna Jle-Ilarense.

HpOBO]lI/ITB, Ha6JHOZIaTB ¥ ONHCHIBATH XUMHYSCKUMN OKCIIEPUMEHT

14,
15

I'maponuz

OnpenensaTs THII THAPOIH3A COIM HA OCHOBE aHaIIM3a e€ COCTaBa.
KiraccuduimpoBath THAPOIN3 CONEH
10 KATHOHY ¥ aHHUOHY.

XapakTepu3oBaTh pPOb THAPOIN3a OPTaHUIECKAX COSTMHEHNH, KaK XUMHUIEeCKOH OCHOBEI OOMEHa BEIIECTB 1
SHEPTHH B JKUBBIX OPTaHU3MaX.

IIpoBomuTh, HAOIIONATH U ONMMCHIBATE XUMUYIECKHI IKCIIEPHUMEHT

16,
17

OKHCIATEIBHO-BOCCTAHOBUTEIIHHBIE
peaxuu

OHpC,I[CJ'ISITI: OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIINU KaK IMMPOLECCHI C UBMEHECHHUEM CTereHeld OKHUCIICHUS
3JIEMEHTOB BEIICCTB, YYaCTBYIOIIUX B PCaKIUU.

PaznuuaTh OKMCIHMTENb M BOCCTAHOBHUTENb, IIPOLIECCHl OKUCIICHUS U BOCCTaHOBJICHUSI.
CocraBnares ypaBHenns OBP Ha ocHOBe 37€KTpOHHOro OanaHca.

HpOBO):[I/ITB, Ha6J'IIOI[aTI) U OIKCBHIBATh XUMHYCCKUM OKCIICPUMCHT




18,

SHGKTPOHI/IB pacijiaBoB U paCTBOPOB.

OnucelBaTh DJICKTPOJIN3 KaK OKHUCIIMTEIbHO-BOCCTAHOBUTCIBLHBIN mpounecce.

19 | [IpakTuueckoe MpUMEHEHUE p
JTUYATh SJISKTPOITN IIJIABOB U BOJIHBIX PAaCTBOPOB.
MEKTPOTH3A a3JIMYaTh JIEKTPOJIU3 pacIliaBo i pacTBopo
XapakTepu30oBaTh MPaAKTUUYECKOE 3HAUCHUE AJIEKTPOIN3a Ha IIPUMEPE TOTYyUEHHUSI aKTUBHBIX METAJLJIOB U
HEMETAJJIOB, a TAK)KE rajbBaHOIIACTHKH, TAJIbBAHOCTCI MM, PAQUHUPOBAHUY IIBETHBIX METAJIJIOB
20 | INpakTrueckas padora Ne 1. Pemenue [TnanupoBath, NPOBOJAUTH HAOIOIATH M ONMUCHIBATh XUMHUYCECKUI KCIIEPUMEHT C COOTFOCHUEM MPABUJI TEX HUKU
JKCIIEpUMEHTANIbHBIX 3a/1a4 110 TeMe 0e3omacHOCTH
«XuMHuecKas peakius»
21 | TloBropeHnue u 0boOIIEHNE BBINIONIHATE TECTBI, peIaTh 3aJa41 U YIPAXKHEHUS 110 TEME.
HU3y4EHHOTO N
[IpoBoaUTH OLIEHKY COOCTBEHHBIX JOCTHIKEHHI B YCBOCHUH TEMBI.
KoppekTupoBaTh cBOM 3HAHHS B COOTBETCTBHUH C INITAHUPYEMBIM PE3yIbTaTOM
22 | KontponbHas pabora Nel
23 | Meramnst XapakTepu3oBaTh (PU3NIECKHE M XUMUYIECKIE CBOMCTBA METAIIOB KaK (DYHKITHIO CTPOSHHS UX aTOMOB H
KpHCTAJUIOB HAa OCHOBE TipencTaBiieHnit 00 OBP 1 mookeHus MEeTauioB B DJIEKTPOXUMHIECCKOM PSAY HAMIPSIKCHUM.
HabmronaTh 1 onuchIBATE XUMAYECKUH IKCTIEPUMEHT
24 | Hemerasibl. braropontsie rassl OnurceIBaTh 0COOCHHOCTH TIOJIOKEHUS HeMeTasuioB B [lepuomudeckoii Tabmure /1. . MenneneeBa, CTpoeHHE HX
aTOMOB M KPHCTAJIOB.
CpaBHHMBAThL CIIOCOOHOCTH K aJUTOTPOIHH C METAJITIAMH.
XapakTepu3oBaTh 00IIIe XUMHUYECKHE CBOMCTBA HeMeTautoB B cBeTe OBP 1 nx mono)xeHus: HEeMETauioB B PSAY
3JEKTPOOTPUIIATENFHOCTH.
HaGmomaTh 1 onmrchIBaTh XUMHYECKHH SKCIIEPUMEHT
25 | KucnoTsl HeopraHu4deckrue u CoOOTHOCHTH TIPEACTABUTENEH OPTAaHNYECKHX U HEOPTAHMIECKUX KHCIIOT C COOTBETCTBYIOMIEH KiTaccH(hUKAIMOHHOM
OpraHu4ecKHne CPYIIIOH.
OnuceiBaTh 00IINE CBONCTBA OPTaHUYECKUX M HEOPTAaHUIECKUX KUCIOT B cBeTe TO/] 1 ¢ mo3uIuy OKUCIICHIS -
BOCCTaHOBJIEHHUSI KATHOHA BOJIOPO/Ia MIJIM aHHOHA KMCIIOTHOTO OCTaTKa.
OnpenensiTe 0COOEHHOCTH XUMHUYECKAX CBOWCTB a30THOM, KOHIISHTPHUPOBAHHON CEPHON U MYPaBHHHOMN KHCIIOT.
[IpoBoanTh, HAOMIOAATE ¥ OOBACHATH PE3YIHTATHI MTPOBEAEHHOTO XMMHYECKOT0 SKCITEPUMEHTA
26 | OcHOBaHMS HEOPraHUYECKUE U OnuceIBaTh HEOpranuueckue ocHoBaHus B ceere TO/.




OpPraHnuv4CCKue

XapaKTCpI/I?)OBaTI) CBOICTBa OPraHN4YCCKUX U HCOPraHNICCKUX 6€CKI/IJ'IOp0I[HLIX OCHOBaHUM B
CBCTC HpOTOHHOﬁ TCOpUHU.

HpOBOI[I/ITI), H36HIOH3TI) U ONHUCBhIBATh XUMHYCCKUMN OKCIICPUMCHT

27 | AMmdorepHbIe COeTUHEHUS XapakTepu3oBaTh OpraHMYECKUE U HeOpraHn4deckue aM(pOTepHbIC COSMHEHHUS KaK BEIIECTBA C JBOHCTBECHHON
HEOPraHWYECKUE U OPTaHUUECKUE (hyHKITHEH KHCIOTHO-OCHOBHBIX CBOMCTR.
ApPryMEeHTHPOBATH CBOMCTBA aMHUHOKHUCIIOT KaK aM(OTEPHBIX OPraHUYECKUX COCAMHECHUM.
PackpriBaTh Ha OCHOBE MEXKIIPEIMETHBIX CBSI3€H ¢ OMOIOrHeH poiib AMHHOKHUCIIOT B OPTaHU3AITUH KU3HU
28 | Comu XapakTepu3oBaTh COM OPTaHUYECKUX U HEOPTaHUIECKUX KUCIOT B CBETE TECOPHH JICKTPOITUTHIECKOM
JIUCCOITAAIIHH.
CoOTHOCHTH TPEACTABUTENEH CONEH OPraHMYECKIX W HEOPTAaHIMUECKHX KHCIOT C COOTBETCTBYIOIIEH
KI1accuPUKaIMOHHON TPYIITION.
XapakTepu3oBaTh KECTKOCTh BOJIBI U IIPEIaraTh CIIOCOOBI €€ yCTpaHEHHsI.
OmuceiBaTh 00IIKEe CBOMCTBA conelt B ceere TO/I.
[IpoBoanTh, HAOIIOAATH M OMUCHIBATE XUMUYECKUN SKCIIEPUMEHT
29 | IIpakTrueckas padora Ne 2. Pemenne [InaanpoBath, IPOBOANTH, HAOIIOJATH U OMMUCHIBATh XUMHYECKHI SKCIIEPUMEHT C COONIOIEHNEM MPABUI TEXHUKH
SKCIIEPUMEHTAIBHBIX 3aJ1a4 I10 TEME 0e30macHOCTH
«BemiecTBa U UX CBOMCTBa»
30 | TToBTOpeHue 1 0OOOIIEHHE TEMBI BBINONHATE TECTHL, peIIaTh 3a0a4U U YIPAXKHEHUS 10 TEME.
[IpoBoanTH OLIEHKY COOCTBEHHBIX AOCTHKEHHH B YCBOSHHH TEMBI.
KoppekTupoBaTb cBOM 3HaHUS B COOTBETCTBUU C INIAHUPYEMBIM PE3YIbTaTOM
31 | KonrponbHas pabota Ne2




32

XuMH4YecKas TEXHOJIOT s

XapaKTepI/I?)OBaTI) XUMHUYCCKYIO TEXHOJOTHIO KaK IPONU3BOJUTCIIbHYIO CUITY O6HI€CTB3.

OnucelBaTh XUMHUYECKUE IMPOUECCChI, JICKAIUE B OCHOBE INPOM3BOACTBA aMMHAKa U METaHOJIa, C TIOMOLIbLIO
POAHOIO A3bIKAa U A3bIKA XUMUH.

VYcranaBamMBaTh aHAJIOTHU MCKIY ABYM: IMPOU3BOJACTBAMMU.

®opmynrpoBaTh 0OLIME HAYYHBIE TPUHIUITBI XHMUYECKOT O TPOM3BO/ICTBA

33 | Xumuueckast rpaMOTHOCTb Kak ApryMeHTHPOBATh HEOOXOJUMOCTh XUMHUECKON TPAMOTHOCTH KaK KOMITOHEHTa OOMIEKYIbTYPHOH
KOMITOHEHT OOl KYIbTyphI KOMITETEHTHOCTH YeIOBEKa.
YeJI0BeKa
YMers nony4aTh He0OXOJJMMYI0 HH(OPMAIINIO C MAPKUPOBOK HA YITAKOBKAX PA3IMYHBIX MPOMBIILIIEHHBIX U
MPOJIOBOJILCTBEHHBIX TOBAPOB
34 | TTogBeaeHWe UTOTOB TOJA.
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