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IHHOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamMma o XxuMuu Juist ooyuaromuxcst 8-9 kinaccos cocraBieHa Ha OCHOBE TpeGoBaHui k
pe3ysbTaTaM OCBOSHHSI OCHOBHOMN 00pa30BaTeIbHOM MIPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHMUs,
npeacTaBieHHbIX B DeepanbHOM rocy1apcTBEHHOM 00pa30oBaTeIbHOM CTaHIAApTe OCHOBHOI'O OOLIEro
00pa3oBaHusl, C yUETOM pacipeaeiaEHHBIX M0 KIaccaM IPOBEPSIEMBIX TPeOOBAHUH K pe3y/IbTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTeIbHOI IPOrpaMMbl OCHOBHOT'O 001Iero 00pa30BaHUs U AJIEMEHTOB COAEp KaHu,
MPEJICTaBICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE IO XUMUH, a TAKKe Ha OCHOBE IIpumMepHON IporpaMMel
BOCIUTaHMsI 00yUaroIIKXCsl IPH MTOJyYEHUH OCHOBHOT'O 00111ero oopa3oBanus u ¢ yuérom Konuenuun
MpernoiaBaHus yueOHOTo npenMeTa « XuMus» B 00pa3oBaTeNIbHBIX OpraHu3anuix Poccuiickoit
denepanyy, pealu3yoluX OCHOBHbIE 0011e00pa3oBaresbHble IporpaMmMsl (yTB. Pemennem Komnernn
Munnpocsemienust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bxuiag yuebHoro npenmMera « XuMus» B JJOCTHIKEHHE LieJIeld OCHOBHOTO 00111ero 00pa3oBaHusi 00yCI0BIEH
BO MHOTOM 3HAa4Y€HHUEM XHMHUYECKOM HAayYKHM B IIO3HAHUH 3aKOHOB NPUPOJbI, B PASBUTHUH ITPOHU3BOAUTCIIBHBIX
cuJ1 00LIECTBa U CO3JJaHUH HOBOM 0a3bl MaTepUaIbHON KYJIbTYpHI.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK PAacIpoCTpaHuiIa CBOE BIUSHUE Ha Bce 00JIaCTH
YEJIOBEUECKOr0 CYIIECTBOBAHUS, 3a/1aJ1a HOBOE BUACHUE MUPA, CTalla HEOThEMJIEMBIM KOMIIOHEHTOM
MHUPOBOU KYJIbTYpbl, HEOOXOJMMBIM YCIOBHEM >KM3HH OOIIECTBA: 3HAHUE XUMHUH CIIY)KUT OCHOBOM JIJIst
(dbopMUPOBaHHSI MUPOBO33PEHHUS YEIIOBEKA, €r0 MPEACTaBICHUN O MaTEpUATbHOM €MHCTBE MUPA; BAXKHYIO
POJIb UrparoT GopMUpPYEMbIE XUMHEN MPEACTABIECHUS O B3aUMOIIPEBPALICHUSIX SHEPTUU U 00 SBOJIIOLIMH
BEIIIECTB B MPUPO/IE; COBPEMEHHAsi XMMHUsI HallpaBJIeHa Ha pelleHHe IN00aIbHBIX MPo0JIeM YCTOHYMBOTO
pa3BUTHSA YEJIOBEUYECTBA — CHIPHEBOI, SHEPreTUUECKOM, MUILEBOM 1 3KOJIOIMYECKO 0€30MacHOCTH, IpobdiieM
31paBOOXPAHEHUS.

B ycrnoBusix Bo3pacraroniero 3Ha4eHuss XUMHUH B )KU3HU OOIIECTBA CYIIECTBEHHO MOBHICHIIACH POJIb
XUMHUYECKOTO 00pa3oBaHus. B maHe conranu3aiy OHO SBIISETCS OJJTHUM U3 YCIOBHM (POPMUPOBAHUS
WHTEJUICKTA JJMYHOCTH U TAPMOHUYHOTO €€ pPa3BUTHSI.

CoBpeMEHHOMY UYEJIOBEKY XUMUUYECKHE 3HAHUS HEOOXOIUMBI JUIs IPUOOPETEHUs OOIIEKYIBTYPHOTO
YPOBHSI, IO3BOJISIFOIIETO YBEPEHHO TPYIUTHCS B COIIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOTOOOpa3HOM
KU3HU OOIIECTBA, AJI1 OCO3HAHUS BaXXHOCTU Pa3yMHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U 3/IOPOBBIO
JIPYTUX, K OKPYKArOUIEN IPUPOAHON CPEAE, Il TPAMOTHOIO IMOBEAEHUS MPU UCIIOJIB30BAHUU PA3JIMYHbBIX
MAaTepHAIOB U XMMUYECKUX BEIIECTB B TOBCETHEBHOMN KU3HHU.

XuMuyeckoe 00pazoBaHUE B OCHOBHOM IIKOJIE SIBISETCSI 0A30BbIM 110 OTHOILIEHHUIO K CHUCTEME O0ILEro
XUMHUYecKoro oopazoBanus. [I03TOMy Ha COOTBETCTBYIOIIEM €EMY YPOBHE OHO PEATU3yeT NMPUCYLINE 00IIeMy
XUMHAYECKOMY 00pa30BaHUIO KITIOUEBbIE IIEHHOCTH, KOTOPBIE OTPaXKaOT roCy1apCTBEHHbBIE, O0IIECTBEHHBIE U
MHUBUAYaAJIbHbBIE TOTPEOHOCTU. DTUM OTIPEAEIAETCS CYIIHOCTh OOIIeH cTpaTeruy 00y4eH s, BOCHUTaHUS U
pa3BUTHS 00y4JaIOIIUXCS CPEACTBAMH YUeOHOTO MpeaMeTa «XUMHU.

N3yuenune nmpeamera: 1) cnocoOCTBYET pean3aiiii BO3MOXHOCTEH /71l caMOpa3BUTUS U (POpMUPOBaHUS
KYJIBTYPBI JINYHOCTH, €€ 0011el U PyHKIMOHATBHOM IpaMOTHOCTH; 2) BHOCHT BKJIa/ B (POPMHUPOBAHUE
MBILUICHHUS] U TBOPUYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB X CAMOCTOATEIBHOM yueOHOM
NeSITeNIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIE0BATENIbCKUX YMEHUHN, HEOOXOAUMBIX KaK B TIOBCETHEBHOM
KHU3HH, TaK U B IPOPECCUOHATIBHOM IeATENFHOCTH; 3) 3HAKOMHT CO CHEM(UKON HaAyYHOT'O MBIIIIICHHS,
3aKJIaJbIBAET OCHOBBI LIEJIOCTHOT'O B3IVIsI1a HA €IMHCTBO MPUPOJIBI U YETIOBEKA, ABJISETCS OTBETCTBEHHBIM



3TarnoM B (HOPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH MOAPOCTKOB; 4) CIIOCOOCTBYET
(bopMHPOBAHUIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTMYECKOE 00pa30BaHME MIKOIHHUKOB.

Haspannple HampaBiIeHUS B 00yYSHUN XUMUU 00ECIICUNBAIOTCS CIICITUGBUKON COZepKaHUS MIPEIMETa,
KOTOPBI ABIISETCS NEAaroTHYECKH aJaiTUPOBAHHBIM OTpaKeHHEM 0a30BOM HayKu XMMUU Ha OIpeIeIEHHOM
Jrare €€ pa3BUTHS.

Kypc XxuMuu 0CHOBHOM HMIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YYAIOUIMMHCS OCHOB HEOPTaHUYECKOM
XMUMHUHU 1 HEKOTOPBIX MOHATHH U CBEICHUH 00 OTAEIbHBIX 00BEKTaX OPraHMYECKOW XUMUHU.

Ctpykrypa coaep:kanus npeamera chopMHUpPOBaHA HA OCHOBE CUCTEMHOT'0 TIOJX0/Ia K €r0 U3y4YEeHHIO.
ConeprxkaHue CKJIaIbIBA€TCA U3 CUCTEMBI MOHATUN O XMMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMbI TTOHITHI
0 XuMH4YecKol peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbI IO MPUHIIMITY ITOCIEI0BATEILHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHHUI pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
y4eHUsl KaKk OCHOBBI BCETrO €CTecTBO3HaHus, ypoBHs [lepuonnueckoro 3akona [I. 1. MenneneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YICHHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H, MPEACTABICHUN 00
ANEKTPOIIUTUYECKON JTUCCOIMAIIMH BEIIECTB B pacTBOpax. TeopeTuueckue 3HaHUus pacCMaTPUBAIOTCS Ha
OCHOBE SMITMPUYECKH TMOJTYUYEHHBIX U OCMBICIICHHBIX (PaKTOB, Pa3BUBAIOTCA MMOCIIEI0BATEIHLHO OT OAHOTO
YPOBHS K APYTroMY, BBIMOIHSA (PYHKIIMH OOBSICHEHHUS U IPOTHO3UPOBAHUS CBOICTB, CTPOCHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U MOJTYUEHUS U3y4aeMbIX BEIICCTB.

Takast opranu3anus cojepKaHus Kypca cnocoOCTBYET MPeACTaBICHUI0 XUMUYECKOM cOCTaBIsIOIEeH
HAYYHOI KapTHUHBI MHpPa B JIOTHKE €€ CUCTEMHOM npupoibl. TeM caMbiM obecnieunBaeTcss BO3MOKHOCTh
¢dbopmMHpoBaHUs y 00y4aIOIIUXCs IEHHOCTHOT'O OTHOUIEHHUS K HAYYHOMY 3HAHHUIO U METOJjaM MO3HaHUs B
Hayke. BaxHO Taxk)ke 3aMETUTh, 4YTO OCBOEHHE COLEP KAHUS Kypca IPOUCXOIUT C IIPUBJICUEHUEM 3HAHUH U3
paHee U3y4eHHbIX KypcoB: «OKkpyxkaromuil Mup», «buonorus. 5S—7 kiaccel» 1 «DPu3uka. 7 Kjacc.

HEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K HampaBieHuio nepBoCTENEHHON 3HAUMMOCTH NP peann3aiy 00pa3oBaTeIbHbIX (PyHKINN
npeaMeTa«XuMHUs» TPAIUIIMOHHO OTHOCAT (POPMUPOBAHKE 3HAHUN OCHOB XMMHUUYECKOM HayKH Kak 00JIacTh
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON JIEATETLHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyIbTYpHhI. 3a/1aya MpeaMeTa COCTOUT B (POPMUPOBAHUN CUCTEMBI XUMUYECKUX 3HAHUNA —
BOKHEUINX (hAaKTOB, MOHSATHN, 3aKOHOB U TEOPETHUECKHUX MMOJOKEHUM, TOCTYITHBIX 0000IIIEHUHN
MHPOBO33PEHUECKOT0 XapaKTepa, sI3bIka HayKH, 3HAaHUH O HAyYHBIX METO/IaX U3YUYEHUS BELIECTB U
XUMHUYECKUX PEaKInid, a TaKKe B YOPMUPOBAHUH M PA3BUTUU YMEHHUI U CTIOCOOOB JIEATEILHOCTH,
CBSI3aHHBIX C TUTAHUPOBAHHUEM, HAOIIOIEHIUEM U MTPOBECHUEM XUMUYECKOTO IKCIIEPUMEHTA, COOTIOACHUEM
npaBujI 6€30MacHOT0 OOpAIeHHsI C BEIECTBAMH B TTOBCEIHEBHOM KU3HU.

Hapsny ¢ 3Tum nenu nu3ydeHus npeaMera B IporpaMMe yTOUHEHBI M CKOPPEKTHPOBAHBI ¢ Y4ETOM HOBBIX
IIPUOPHUTETOB B CUCTEME OCHOBHOT'O 00111er0 00pazoBanus. CerogHsi B 00pa3oBaHUM 0CO00 3HAUUMOM
MPU3HAETCS HAIIPABICHHOCTh 00YyYeHHs Ha PAa3BUTHE U CAMOPA3BUTHE JINYHOCTH, OPMHUPOBAHUE €€
MHTEJUIeKTa U 0011el KynbTypsl. OOyueHHe YMEHUIO YUYUThCS U MPOJIOIHKATh CBOE 0Opa3zoBaHUe
CaMOCTOSATEJILHO CTAHOBUTCS OJHOM M3 BAKHEHIINX (DYHKIMI yI4EOHBIX TTPEIMETOB.

B cBs31 ¢ 3TUM Npu U3ydeHUU IpeaMeTa B OCHOBHOM HIKOJIE JOMUHUPYIOIIee 3HaueHue Npruodpenu Takue
LEJH, KaK:

— (GOopMHpPOBAHNE UHTEIJIEKTYAIbHO Pa3BUTON JINYHOCTH, TOTOBOM K caMO0OOPa30BaHUIo,
COTPYAHUYECTBY, CAMOCTOSATEIILHOMY MPUHITHIO PELICHUH, CIIOCOOHOM ananTupoBaThCst K OBICTPO
MEHSIOLIUMCS YCIIOBUSAM XU3HU;



— HaIpaBJICHHOCTh OOYYCHHS HAa CUCTEMAaTHYCCKOE MPUOOIICHHUE YUaITUXCs K CAMOCTOSTSIIBHON
MO3HABATEIILHOM JIeATEIbHOCTH, HAYYHBIM METOAaM ITO3HAHUs, (POPMHUPYIONTUM MOTHBALIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMHUU;

— obecrieyeHue ycioBui, CIOCOOCTBYIOIMIUX MPUOOPETEHHUIO 00YJaOIIMMHUCS OIbITA Pa3HOOOPA3HO
JIeSATEeTbHOCTH, ITO3HAHUS U CAMOTIO3HAHUS, KJIFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIETEHIUMN ), UMEIOLIUX

YHUBCPCAJIBbHOC 3HAUCHUC IJIA PA3JIMYHBIX BUAOB JCATCIBHOCTU,

— (bOpMI/IpOBaHI/IC YMCHI/Iﬁ 00BACHATH U OLICHUBATH ABJICHUSA OKPYXKAKOIIETO MHPAa HA OCHOBAHHUHN
3HAHUH U OIIbITA, MOJIYYCHHBIX IMTPU U3YUCHUN XUMHH,

— (dopmupoBaHHe Y 00yJaOMIMXCs TYMAaHUCTHYECKUX OTHOIICHUH, TOHUMAaHUS IICHHOCTH
XUMHUYECKHUX 3HAHUH JJIs1 BBIPAOOTKU YKOJIOTHUYECKHU IEIeCO00Pa3HOTO MOBEACHUS B OBITY M TPYJIOBOU
JIEATEIbHOCTH B LEJISIX COXPAHEHHUSI CBOETO 370POBbs U OKPYKAIOIIEH MPUPOTHON CPENIbL;

— Pa3BHUTHUC MOTHUBAILIUU K O6y‘IeHI/IIO, CIocoOHOCTEH K CaAMOKOHTPOJIFO U CAMOBOCIIMTAHWIO HAa OCHOBEC

YCBOEHHSI O0IIIEUEIIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOdUIIst 1
HaNpaBJICHHOCTH JATbHEHIIIEro 00yIeHHUSI.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YHEBHOM IIVIAHE

B cucreme 06H.I€l"0 06p330BaHI/IH «XUMUS» IIpU3HaHa 00s13aTeIbHBIM y‘Ie6HLIM npeaAMETOM, KOTOpHﬁ
BXOIHUT B COCTaB HpeHMeTHOﬁ obnactu ((ECTGCTBeHHO'Hay‘IHBIe MpeaAMCETLD.

VY4eOHbIM MJIaHOM Ha e€ u3yueHue oTBeAeHo 136 yueOHbIX 4acoB — 1o 2 4. B Hesento B 8 u 9 kitaccax
COOTBETCTBEHHO.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

8 KJIACC

IlepBoHaya/JbHbIE XUMHYECKHE TIOHSITHUS

[Ipenmer xumuu. Poias XuMuM B )KU3HU YesioBeKa. Terna u BemecTBa. PU3nyeckue CBOMCTBA BEIIECTB.
ArperatHoe coctosiHue BeniecTB. [loHsTHe 0 MeTOAaX MO3HAHUS B XUMHUH. XUMUS B CUCTEME HayK. YucTbie
BemiecTBa u cMecu. CriocoObl pa3IenieHus] CMECeH.

ATOMBI 1 MOJIEKYJIbl. XUMHUECKHE 3JIeMEHThI. CHMBOJIBI XUMHUYECKHUX 3JIeMEHTOB. [IpocThie u crnoxxHbie
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuuaeckas opmysia. BaJeHTHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa

BCIIICCTB. OTtHocuTenbHas aToMHasg Macca. OTHOCHTEIIbHAS MOJICKYJIsIpHas Macca. MaccoBas JO0JIA
XHUMHUYCCKOI'o 3JICMCHTA B COCIMHCHHH.

Ou3nYecKue U XUMUICCKHE SBIICHUS. XUMHUSCKast PEakius U e€ Mpu3HaKu. 3aKOH COXPAHEHUS MACChI
BelIecTB. XUMUYECKHUEe ypaBHeHUs. Kitaccudukaims XuMAYECKUX peakiuil (COeMHEHUS, Pa3JIOKEHUS,
3aMeIIeHHs, OOMEHa).

XUMHUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH ITOCYI0M, C IpaBUJIaMH PaOOTHI B JTa0OPaTOPHU U
npuéMamu 00pareHus ¢ JJabopaTOpHbIM 00OPYIOBAHUEM; U3YIECHUE U OTMCAHKNE (PU3HMUECKUX CBOWCTB
00pa3I0B HEOPraHNYECKHUX BELIECTB; HAOMI0AeHHE (PH3NUECKHX (TUIaBICHHE BOCKA, TasTHUE JIb/Ia, PACTHPAHHE
caxapa B CTYIIKE, KUTIEHUE U KOHJICHCALIUS BOJIbI) M XMMUYECKHUX (TOPEHUE CBEYH, TPOKATMBAHNE METHON
IIPOBOJIOKH, B3aUMO/ICHCTBHE MeJa C KUCJIOTOH) SIBICHUI, HAOJIOIEHHE M ONMCaHNE IPU3HAKOB MTPOTEKAHUS
XUMHAYECKHX PeaKIuii (pa3oKeHne caxapa, B3aUMOICHCTBUE CEPHOI KHCIOTHI C XJIOPHIIOM Oapus,
pasznoxenue ruapokcuaa meau(ll) npu HarpeBanuu, B3auMoaeicTBrE keine3a ¢ pactBopoM conu meau(11));
M3Y4YE€HHE CIIOCOOOB pa3ziesieHus: cMeceil (C TOMOIIbI0 MarHuTa, pUIbTPOBaHUE, BhITAPUBAHUE,
JTUCTUILISALMS, XpoMaTorpadusi), IpOBEIEHUE OUUCTKU TTOBAPEHHON COJIM; HAOMIOCHNE U ONMCaHue
pe3yIbTaTOB MPOBEACHHUS OTBITA, HIUTFOCTPHPYIOIETO 3aKOH COXPAaHEHHUST MACChI; CO3/IaHUE MOJIeIeH
MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Baxuelinue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmecs razos. Cocras Bo3nyxa. Kuciaopon — aseMeHT U npoctoe BemecTso. Haxoxnenue
KHCIIOpO/ia B IpHUpoJie, PU3NUYECKUE U XUMUUECKHE CBOICTBaA (peakiuu ropenus). Oxcuapl. [Ipumenenue
kuciopoaa. CriocoObl MoMy4yeHHUs KUCIOPOAA B 1aOOpaTOpUH U MPOMBIIIIIEHHOCTH. KpyroBopoT kuciopona B
npupoje. O30H — aJIOTPONHAs MOJU(PHUKAIM KUCIOPOaA.

TenoBoit 3 pexT XuMUUeCcKoi peakiiu, TEPMOXUMHUECKUE YPAaBHEHUS, 9K30- U SHIOTEPMHUUECKHE
peakuuu. TormBo: yroib U MeTaH. 3arpsi3HEHUE BO3AyXa, YCUIIEHUE MTApHUKOBOTO 3P deKTa, pa3pylieHne
030HOBOTO CJIOS.

Bonopon — snemeHT u npocroe BemiecTBo. Haxoxaenune Bogopoaa B npupoje, pusndeckue 1 XUMHUECKHe
CBOICTBa, MPUMEHEHHE, CIOCOObI MoxydeHus. Kucnorsl u conu.

KomuuectBo Beniectsa. Monb. MomnspHast Macca. 3akoH ABoraJipo. MosnsipHblil 00bEM ra3o. Pacuérsl o
XUMHUYECKUM YPaBHEHHUSM.

®dusnueckue cBorcTBa BoJbl. Boga kak pactBoputenb. PactBopsl. HacklllieHHbIE M1 HEHACHILIIECHHBIE
pacTtBOpbl. PacTBOpUMOCTH BElIECTB B Bojie.MaccoBasi 10J14 BEIIECTBA B paCTBOPE. XMUMHUYECKHE CBOMCTBA
BozAbl. OcHOBaHUsA. Poiib pacTBOPOB B IPUPOJIE U B )KU3HU YeJIOBeKa. KpyroBopoT BoAbI B IPUPOJIE.
3arpsi3HeHue NpupoJHbIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.

Knaccudukanust Heopranndeckux coequnennid. Okcunapl. Knaccudukaius okcuioB: coneo0pasyronme
(ocHOBHBIE, KUCIIOTHBIC, aM(pOTEepHBIC) K HecolleoOpasyromre. HoMeHkaTypa okCHI0B (MEXIyHapOIHAS U
TpuBHAJIbHAS ). PU3HUECKUE U XUMUUECKHE CBOMCTBA OKCUAOB. [lomyueHne okcuioB.

OcnoBanus. Knaccugukarus ocHOBaHUIL: MIENOYN M HEPACTBOPUMBIE OCHOBaHUS. HoMeHKknaTypa



OCHOBaHMH (MEXyHapOIHAs U TpUBUAIbHAs). DU3ndeckue u XMMUYECKHUE CBONCTBA OCHOBAHUH.
[Tonydyenue ocHOBaHMIA.

Kucnotsl. Knaccudukarms kuciaot. HomeHkIaTypa KUCIOT (MEXIyHapOIHAs M TPUBHAIbHAA).
DU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOT. Psan aktuBHocTH metamuioB H. H. bekerosa. Ilonyyenue
KHCJIOT.

Conu. Homenknatypa coiield (MexayHapoaHast U TpuBHalIbHAS ). PDU3NMUECKUE U XUMUYECKUE CBOMCTBA
couieit. [lonmyuenue conen.

I'enernueckas cBA3b MEXKAY KjlacCaMM HEOPraHMYECKUX COETUHEHUI.

XUMHUYECKUH HKCIIEPUMEHT: KaU€CTBEHHOE OIPEICIICHUE COACPKAHUS KUCIOPO/Ia B BO3/1YyX€; OJyUCHHE,
cobupaHue, paclio3HaBaHUE U U3yYCHHE CBOWCTB KMCIIOPO/1a; HAOIIOIEHIE B3aUMO ICHCTBHS BEIIECTB C
KHCJIOPOAOM H yCIIOBHS BOSHUKHOBEHUS U MPEKpalleHus ropeHus (Toxapa); 03HaKOMJICHHE ¢ 00pa3lamMu
OKCHJIOB U OIMCAaHKUE X CBOWCTB; IMOJIy4YeHHE, COOMpaHue, paclio3HaBaHUE U N3yYeHHE CBOMCTB BOJIOPOIa
(ropenue); Bzaumoiericteue Bojgopoza ¢ okcuaoM Meau(ll) (Bo3amMoxHO HCTIONIb30BaHUE BUCOMATEPUATIOB);
HaOr0IeHNe 00pa3IOB BEUIECTB KOJIMYECTBOM | MOJIb; ICCIIeIOBaHHE 0COOCHHOCTEH pacTBOPEHUS BELIECTB
C Pa3IMYHOM PACTBOPUMOCTBIO; MPUTOTOBIEHUE PACTBOPOB C ONPEICIEHHON MAaCCOBOM JOJIEH
pacTBOPEHHOIO BELIECTBA; B3aUMO/IEHCTBUE BOJIbI C METAJJIaMU (HaTPUEM U KaJIbLIueM) (BO3MOKHO
HCI0JIb30BaHUE BUEOMATEPUAJIOB); ONPEECIIEHUE PACTBOPOB KUCIIOT U IIEJI0UEH C IIOMOIBIO HHIUKATOPOB;
HCCIIeIOBaHKE 00pa3lloB HEOPIaHUYECKUX BEILECTB PA3JIMYHBIX KJIACCOB; HAOIIOIEHUE U3MEHEHHS OKPACKU
MHMKAaTOPOB B pacTBOpAaxX KHUCIIOT U LIesIoueii; u3yueHnue Bzaumoaenicteus okcuaa meau(ll) ¢ pactsopom
CEPHOM KHUCJIOTHI, KUCJIOT C METAJUIAMH, PEAKIIMM HEUTPaIU3aly; OJy4EHHE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJIHOTO METaJuIa APYTUM U3 pacTBOpa COJIM; PEIIEHNE IKCIEPUMEHTAIbHBIX 33/1a4 110
Teme«BaxkHelme Ki1acchl HEOPraHUYECKUX COEAMHEHUI.

IMepunoanueckmuii 3axoHn u Ilepuonnyeckas cucrema xumuueckux 3jiemenTos /I. U. MenpaeseeBa.
Crpoenne atoMoB. XuMn4eckas cB3b. OKHCJINTEIBHO-BOCCTAHOBUTEIbHBIC PEAKIHHU

[IepBbie nonbITKH KiIacCUPUKALMN XUMUYECKUX 31€MEHTOB. [IoHATHE 0 rpynnax CXOJHBIX 3JIEMEHTOB
(11e10YHbIE U 1IET0YHO3EMEbHbBIE METANJIbI, TAJIOT€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT
am(oTepHbIe OKCUBI U TUAPOKCUBL.

[Tepnoanueckuit 3akoH. [lepnonnueckas cuctema XuMnu4eckux 3imeMeHToB J1. 1. Menneneesa.
KopoTtkonepuonnas u jyimHHONepruoaHas popmsl [leproanyeckoil cucteMbl XUMUYECKHX 371€MEHTOB /.
N. Menneneesa. Ileproas! u rpynmnsl. @u3nyueckuii CMbIC MOPSAKOBOIO HOMEpPA, HOMEPOB IEpHOJa U
IPYIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sjiep. M3oTomnbl. DnekTpoHbl. CTpoeHHe HIEKTPOHHBIX 000JI0UeK

aToMOB nepBbIX 20 xumMuueckux 31eMeHToB [lepuonnueckoit cucremsl Jl. 1. MenneneeBa. XapakrepucTuka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxkeHuto B [lepuoaunueckoii cucreme [[. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUSI PAJINyCa aTOMOB XMMUYECKUX 3JIEMEHTOB, METALNTUYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO rpymmnam u nepuogaM. 3Hadenue [lepronnueckoro 3akona u [lepuoanueckoit
CUCTEMbI XUMHUYECKHUX DJIEMEHTOB ISl pa3BUTHUS HayKHU U nIpakTuku. [{. 1. MeHnneneeB — y4€HbIi U
rpakKIaHUH.

Xumunyeckas cBs3b. KoBajeHTHas (1OJsipHAst U HEMOJIIpHAsi) CBSI3b. DJIEKTPOOTPULATEIbHOCTD
XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBA3b.

Crenenb okucienus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuy. [Iporeccsl okucienus u
BOCCTAHOBJIEHMSI. OKUCINTENN U BOCCTAHOBUTEIH.

XUMHUECKUH SKCTIEPUMEHT: U3y4eHUE 00pa3I0B BEUIECTB METAJUIOB U HEMETAJIIOB; B3aUMOACHCTBUE
TMIPOKCHUIA HUHKA C PACTBOPAMU KHCJIOT U INEJI0YEH; IPOBEACHUE OIBITOB, MILTIOCTPUPYIOLINX
IIPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PeaKUil (TOpEHUE, PEAKIIUN PA3JIOKEHUSI, COSAUHEHHS).

MexnpeaMeTHbIe CBA3H



Peanu3zanus MeXnpeaMETHBIX CBA3EH PU U3yUEHUU XUMUU B 8 KJIACCE OCYILLECTBIISIETCS YEPE3
UCIOJIb30BAHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX TOHSATHA, TaK U TIOHSATHH, SBISIIOIUXCS CUCTEMHBIMU JUIS
OTJEJIBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01mure ecTecTBeHHO-HAYYHbBIC TIOHATHS: HAyYHBIH (DAaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAIHU3, CUHTE3,
KJ1accuukanms, MepuoANIHOCTh, HAOIIOICHHE, SKCIICPUMEHT, MOJICTTUPOBAHKE, U3MEPEHHUE, MOJIEb,
SIBJICHHE.

dwusmka: MaTepusi, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIH, U30TOIIbI, PaIHOAKTUBHOCTD,
MOJIEKYJIa, JIEKTPHUUECKUI 3apsi], BEIIECTBO, TeNO, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBa, ras,
¢bu3nvecKkre BEIIMYMHBI, €INHUIBI U3MEPEHUS, KOCMOC, TUTaHETHI, 3BE311b1, COJHIIE.

buonorus: ¢porocunres, qpixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOIbL, OJIE3HBIE HCKOIIAEMbIE, TOILJIMBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XuMHUYeCKas peakuusi

[lepuonuueckuii 3akoH. [lepuoguueckas cucrema xumuyeckux snementoB Jl. M. MenaeneeBa. Ctpoenue
aTOMOB. 3AKOHOMEPHOCTH B U3MEHEHNHU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB IIEPBBIX TPEX MEPUOJI0OB, KaJIUs,
KaJIbIMS U MX COEJMHEHHH B COOTBETCTBUM € IOJIOXKEHUEM 3eMeHToB B [lepuonnueckoil cucteme u
CTPOEHHUEM UX aTOMOB.

CrtpoeHue BellecTBa: BUJIbl XUMUYECKON CBSA3H. TUIIBI KPUCTAIIIMYECKUX PELIETOK, 3aBUCUMOCTh CBOWCTB
BELIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BUIa XMMUUYECKOH CBSI3H.

Knaccugukaius 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIeCTB (MEXyHapOAHAs U TPUBUAJIbHAS).
XHUMHYECKUE CBOMCTBA BEILECTB, OTHOCAIIMXCA K PAa3JIMYHBIM KJIacCaM HEOPraHUYECKUX COCAVHEHUM,
TCHETUYECKAs CBS3b HEOPraHUYECKUX BEILECTB.

Knaccudukanns XuMHuecKkux peakiuii o pa3JIuyHbIM IpU3HaKaM (110 YUCIIY U COCTaBYy YYacCTBYIOIIMX B
PEaKIMU BEIIECTB, 10 TEIUIOBOMY 3((EKTy, O U3MEHEHHIO CTENEHEH OKHUCIIEHUS! XUMUYECKUX JIEMEHTOB,
110 00paTUMOCTH, IO YYACTHIO KaTalau3aTropa). JK30- U SHAOTEPMUUECKUE PEaKIH, TEPMOXUMHUECKHUE
YpaBHEHUS.

[TonsiTrie 0 ckopocT XUMHUYECKOH peakiuu. [loHaTrHe 00 00paTUMBIX U HEOOPATUMBIX XUMHUYECKHUX
peakiusx. [ToHATHE 0 TOMOTEHHBIX M T€TEPOTeHHBIX peakiusaX. [loHaTHe 0 XUMIUYEeCKOM PaBHOBECHHU.
@DaKTOpBI, BIUSIONINE HA CKOPOCTh XUMUYECKOU PEAKIIUH U MOJIOKESHUE XUMHUECKOTO PAaBHOBECHSI.

OKHCIIUTENEHO-BOCCTAHOBUTEIILHEIE p€aKkuuu, BHCKTpOHHBIfI OaJIaHC OKHUCIINTEILHO-BOCCTAHOBUTEIILHON
pEaKkmuu. CocraBienue ypaBHeHI/Iﬁ OKHCIINTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ C UCIIOJIB30BAHUEM METOdA
AJIEKTPOHHOTO OajaHca.

Teopust 3AEKTPOTUTUYECKON AUCCOUALINK. DJIEKTPOIUTHI U HE- ANEKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHmM AUCCOHUAaIINU BEUICCTB C paSJ'II/I'-IHI)IMI/I BUaamMmn XI/IMH’—I@CKOﬁ CBA3U. CTCHCHB JOUCCOIIUAITNN.
CuiibHBIE U CJTa0bIe DJIEKTPOJIHTHI.

Peakmun noHHOTO 0OMEHA. Y CTIOBHS MPOTEKaHUS peakluii HOHHOTO OOMEHa, MOJIHBIE U COKPAIIEHHBIC
MOHHBbIE ypaBHEHUs peakunii. CBONCTBA KUCIIOT, OCHOBAaHHUM U COJIel B CBETE MpeICTaBICHHH 00
AJIEKTPOJIUTUYECKON Aucconuannu. KauecTBeHHbIE peakiiuy Ha HOHBL. [loHATHE O TuapoIn3e CoNei.

XUMUYECKUH IKCTIEPUMEHT: O3HAKOMIICHUE C MOACISIMU KPUCTATHYECKHUX PEIIETOK HEOPTaHMUYECKUX
BEIIIECTB — METAJIOB M HEMETAIUTOB (TpaduTa U aamasa), CII0KHBIX BEIIEeCTB (XJIOpHUIa HATPHS),
UCCIIEIOBAaHHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON PEaKIuy OT BO3JCHCTBUS Pa3IHUHBIX (PaKTOPOB;
HCCJIEIOBAHKE AJICKTPOIMPOBOAHOCTH PACTBOPOB BEIIECTB, IPOIECCa TUCCOIMALINN KUCTIOT, IIeJI0o4Yei u coyen
(BO3MOKHO HCIIOJIb30BaHUE BUICOMATEPUAIIOB); IPOBEACHUE OIBITOB, WILTIOCTPUPYIOIIUX MPU3HAKU
MIPOTEKaHUs PEaKInii HOHHOTO 0OMeHa (0O0pa3oBaHUE OCajiKa, BBIJICICHUE Ta3a, 00pa30BaHNE BOIbI); OIIBITOB,



HWIUTIOCTPUPYIOIIUX TPUMEPBI OKUCIUTCIIEHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ (FOpeHI/IC, PpCaKknuu pa3jioKCHUs,
COG,Z[HHGHHH); pacnno3HaBaHUC HCOPTAaHNUYCCKUX BCHICCTB C MIOMOIIBI0 KAYCCTBCHHBIX peaKLII/II\/'I Ha UOHBI,
PCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4.

HeMeTa/jibl 1 UX COeIMHEHUA

O61ua;1 XapaKTEPUCTHUKA I'aJIOT'CHOB. OcobenHoctu CTPOCHUSA aTOMOB, XapaKTCPHBLIC CTCIICHU OKHCJICHUS.
CTpOCHI/Ie u (1)I/I3I/I‘ICCKI/IG CBOMCTBaA IMPOCTBIX BEUICCTB — I'aJIOI'CHOB. XnMH4JecKre CBOMCTBA Ha IIpuUMEPE
XJiopa (B3aHMOﬂeﬁCTBHe C ME€TaJlllaMH, HEMETAJIJIaMHU, I_HCJ'IOLIaMI/I). XJ'IOpOBO,Z[OpOI[. Consanas KHCJIOTa,
XHUMHUYCCKUC CBOﬁCTBa, IIOJIYUYC€HHUEC, IPUMCHCHHUC. I[eﬁCTBHe XJIOpa U XJIOpOBOAOPOJda HA OpraHru3M
yeJioBeKa. BaxkHelmme XJIOPHUABI U UX HAXOXICHHUE B IIPUPOJC.

OO0wmas xapakrepuctika 31eMeHToB VIA-rpynnbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTEIIEHU
OKHCIICHHUS.

Crpoenne u pU3NUECKUE CBOMCTBA POCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPOIHBIE MOU(DUKAITUH
KHMCIIOpO/ia U cepbl. XMMUYECKHUE cBOWCTBa cepbl. CepoBOIOPO/, CTpOEHUE, PU3NYECKUE U XUMUUECKHE
cBoiicTBa. OKCUABI Cepbl KaK MPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCiIoTa, GU3nIecKue 1
XUMHAYECKHE CBOWCTBA (00IIHMe KaK MPEICTaBUTEIS Kacca KUCIIOT U crienupuIeckue). XMMHYECKHIe
PEAKIMH, JIeXKAIHE B OCHOBE IPOMBIIIUIEHHOTO CII0co0a notyueHust cepHoil kucnotel. Ilpumenenne. Conu
CepHOM KUCIJIOTHI, KAUeCTBEHHAs peakiys Ha cynbdar-uoH. HaxoxaeHnue cepbl U €€ coeIMHEHU B IPUPOJIE.

XUMHUYECKOe 3arpsA3HEHUE OKPYXKAIOLIEH cpelibl COEMHEHUMU Cepbl (KUCIOTHBIE 10KIH, 3arpsi3HEHUE
BO3J/lyXa U BOJIOEMOB), CIIOCOOBI €ro MPEAOTBPAICHHUS.

OO0was xapakrepucTika 31eMeHToB VA-rpynnsl. OcOOEHHOCTH CTPOSHUS aTOMOB, XapaKTepHbIE CTEIICHH
OKHCJICHUS.

A30T, pacpocTpaHeHue B IpupoJie, pu3ndeckue U Xumuueckue cBoiictBa. Kpyroopot a3ora B npupo/e.
AMMHUak, ero pu3ndYeckue 1 XUMHUYECKUE CBOICTBA, MoydyeHue U npuMeHenne. Coiau aMMOHUS, X
¢bu3nyeckrue 1 XUMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiiis Ha HOHbI aMMOHUS. A30THas
KHCII0Ta, €€ Moly4eHue, (u3nieckue U XMMUYecKue cBOMCTBa (00IIMe KaK MpeACTaBUTENS Kilacca KUCIOT U
cnenuduueckue). McrnonpzoBaHue HUTPATOB U COJIEH aMMOHUS B KaU€CTBE MUHEPAJIbHBIX yI0OPEHHUIA.

XUMHUYECKOe 3arps3HEHUE OKPYXKaoIel cpe/ibl COeTUHEHUAMU a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHUE
BO3/lyXa, IOYBBI U BOJIOEMOB).

®docdop, atorporHbie Moaudukanmu Gocdopa, husndeckue u XuMUIeckue cBoiictra. Okcua
docdopa(V) u pochopnas kucinora, pusndeckre U XUMHIECKUE CBOMCTBA, TolyueHue. Mcrnonbp3oBanue
¢dochaToB B kKauecTBe MUHEPAIBLHBIX YI00PEHUH.

O6mas xapaktepuctuka 351eMeHTOB |V A-rpymibl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTepHBIE CTEIIEHU
OKHCJICHUS.

VYrnepon, aluioTponHbele MOAU(UKAINK, pacpoCTpaHeHHEe B IPUPOAE, GU3NYECKUe U XUMUYECKUE
cBoiicTBa. Ancop6mus. KpyroBopot yrieposna B npupoje. OKcuabl yriaeposaa, ux Gu3ndeckue u XUMHIECKHe
CBOWCTBA, JICWCTBUE HA )KUBBIC OPTaHU3MBI, ITOJTyYeHHE U IPUMEHEHHE. DKOJIOTHUECKUE MTPOOIIEMBI,
cBs3aHHbIe ¢ okcuaoM yraepoaa(lV); rumoresa rio0ansHOTO MOTEIUICHUS KITMMaTa; TapHUKOBBIN P deKT.
VYronbHas KUCIIOTa U €€ COJIM, UX PU3NYECKHe U XMMHUYECKHUEe CBOMCTBA, MOJyueHUE U IPUMEHEHHE.
KauecTtBenHnas peakuus Ha kKapOoHaT-UOHBL. Vcnonp3oBaHne kKapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJICHHOCTH U CEJIBCKOM XO035HCTBE.

[TepBoHauanbHbBIE MOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COSAMHEHUSX yriepoaa (MeTaH, 3TaH,
STHJIEH, alleTUJIeH, TaHOJ, IIUILIEPUH, YKCYCHas KucioTa). MX coctaB n xumuueckoe ctpoenue. [lonstue o
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: )KUpaX, OeNKax, yrieBoAaxX — U UX POJIH B KU3HU YEJIOBEKa.

MatepuanbHO€ €AMHCTBO OPTAaHUYECKUX U HEOPTAHUYECKUX COSAMHEHUH.

KpemHnii, ero ¢puznueckne 1 XUMAYECKHE CBOMCTBA, MOJTyueHrue U mpuMeHeHrne. CoeTMHeHNs KPEMHUS B
npupoje. O6mue npeactasieHus o6 okcuae kpeMuusi(1V) u kxpemuueBoit kucinore. CUIIMKATHI, UX



WCIIOJIb30BaHUE B OBITY, MEIUIIMHE, IPOMBIIUICHHOCTH. BaykHelIe CTpOUTEbHBIE MaTepPHAIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, OE€TOH, kenne300eToH. [IpobreMbr 6€30macHOT0 UCTIONBL30BAHUS CTPOUTEIBLHBIX MATEPHUAIOB
B ITIOBCEIHEBHOW JKU3HHU.

XUMHYECKUH SKCTIEPUMEHT: U3y4eHHE 00pa3I[0B HEOPTaHUIECKUX BEIECTB, CBOUCTB COJITHOM KHCIIOTHI;
IIPOBE/IEHUE KaUeCTBEHHBIX peaKlUil Ha XJIOPUI-MOHbI U HAOJIIOJCHUE IIPU3HAKOB UX MPOTEKAHUs; OMBITHI,
oTpakarolye pU3n4ecKue U XMMUYECKHE CBOMCTBA raJIOT€HOB U MX COCAMHEHUH (BO3MOXHO MCII0JIb30BaHHE
BUJIEOMATEPHAJIOB); O3HAKOMJIEHHE ¢ 00pa3liaMu XJIOPUIOB (IaJOreHUI0B); O3HaKOMIIEHHE ¢ 00pa3liaMu
cepsbl U €€ COeMHEHUAMH (BO3MOYXKHO UCIIOJIb30BaHHE BUIEOMATEPHAIIOB); HAOII0JeHHE TTpoLiecca
o0yIJIMBaHMs caxapa Mo AeHCTBUEM KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI; M3y4YEeHUE XUMUYECKUX
CBOWCTB pa30aBlIeHHON CEpHON KUCIIOTHI, IPOBEACHNE KaUeCTBEHHOM peakiuy Ha cyab(haT-HOoH U
HaOJr0IeHNe pU3HaKa €€ IPOTEKAHUs; O3HAKOMIIEHUE ¢ (U3NYECKMMHU CBOMCTBAMHU a30Ta, hochopa u ux
COeIMHEHUH (BO3MOXHO HCII0JIb30BaHUE BUIEOMATEPHAIIOB), 00pa3LamMu a30THBIX U (POCHOPHBIX
yaoO0peHuit; noinydeHue, cooupaHue, paclo3HaBaHue U U3y4YeHHe CBOMCTB aMMMaKa; IPOBEICHUE
Ka4yeCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (pocdaT-uoH U U3ydeHre NPU3HAKOB UX MPOTEKaHUs,
B3aUMO/ICHCTBHE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C ME/IbIO (BO3MOXHO MCIIOJIb30BAaHHUE
BUJIEOMATEPHAJIOB); U3yUCHHE MOJIeNIeH KPUCTAIUIMYECKUX PELIETOK anmasa, rpaduTta, QysuiepeHa;
O3HAKOMJIEHHUE C IIPOLIECCOM a1COPOLIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
IIPOTHBOra3a; Mojy4yeHue, CoOOMpaHue, paclio3HaBaHUE U U3yYEHHE CBOWCTB YIJIEKUCIIOTO ra3a; poBeIeHHe
Ka4yeCTBEHHBIX PEaKIMi Ha KapOOHAT- U CUJIMKAT-UOHBI U U3y4eHHE IPU3HAKOB UX MPOTEKAHUS;
03HaKOMJIEHHUE C MPOAYKLMEN CUJIMKATHOM MPOMBINUIEHHOCTH; PEIICHNE SKCIIEPUMEHTAJIbHBIX 3a/1a4 110
TeMe«BaxHeHIne HEMETaJUIbl U UX COEAVNHEHUSY.

MeTasuibl M HX COeIUMHEHUS

OO11ast XapaKTepUCTHUKA XUMHUECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAHUH HX IMOJIOKEHUS B
[Tepuonnueckoii cucreme xuMmuueckux aemeHToB . 1. MennaeneeBa u crpoenus aromoB. CTpoeHHe
MeTaJlJI0B. MeTamnueckasi CBsI3b U METAJUIMYECKAsl KpUCTAJINYecKas pelI€TKa. DJIEKTPOXUMUYECKUH psf
HanpspkeHui MetaioB. @U3nUecKue U XMMUYeCKHe CBOHCTBA MeTailsIoB. OO1Ie criocoObl MOTyYeHHS
MeTaisioB. [IoHsATHE 0 KOPPO3UHM METAIIOB, OCHOBHBIE CITOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBsl (cTab,
YyT'yH, JIOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[Ilenounble MeTaibl: osokeHue B [lepuoanueckon cucreme xXummuueckux 3semeHToB /. . Menneneesa;
CTPOEHHUE WX aTOMOB; HAXOXJICHHE B Mpupoae. Pu3ndeckre 1 XUMUIECKUE CBOMCTBA (Ha MpUMepe HATpus U
kanmst). OKCUIBI U THAPOKCUIBI HATPHUSA U Kanus. [[puMeHeHne menoYHbIX METaIOB U UX COCTMHEHUM.

[lenouno3emMenbHbIE METAIIBI MATHUM 1 KanbLuii: nmonoxxenue B [lepuonnyeckoil cucteMe XMMHYECKUX
anemeHToB /. V1. MeneneeBa; cTpoeHUe X aTOMOB; HAXOXA€HUE B Ipupoje. PU3ndecKue 1 XMMUYEeCKHUe
CBOWCTBa Maruus M Kanblus. Baxkneimme coenunenns Kaiabuus (OKCUA, TUIPOKCH, con). KECTKOCTh
BOJIbI M CIIOCOOBI €€ yCTpaHEeHHUsI.

Amomunuii: nonoxenue B [lepronnueckoit cucreme xumudeckux snnementoB /. 1. Menpeneena;
CTpPOEHHE aToMa; HaXOXJeHue B mpupoje. dusnyeckrue 1 XUMUIECKHUE CBOMCTBA amtoMUHUS. AMBOTEpHBIS
CBOIWCTBA OKCHJIa U THAPOKCHUIA ATFOMUHUSA.

Keneszo: monoxenue B [lepuonuueckoit cucreme xumuueckux 3iemMeHToB 1. 1. MenneneeBa; ctpoenue
aToMa, HaXOXICHHUC B HpHpoz[e. cDI/ISI/I‘ICCKI/IG U XUMHUYCCKUC CBOﬁCTBa JKeJie3a. OKCI/II[BI, I‘I/IIIpOKCI/IIIBI Hnu COJIn
xene3a(ll) u xxeneza(lll), ux coctas, CBOMCTBA U TIOJTyYCHHE.

XUMHUECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3iaMy METaJUIOB M CIUIaBOB, UX (PU3HMUECKUMHU
CBOWCTBaMM; U3y4YEHHUE PE3YJIbTATOB KOPPO3UU METAIIIOB (BO3MOKHO MCIIOJIb30BaHUE BUAECOMATEPHUAIIOB),
0c0OEHHOCTEH B3aMMOICHCTBHSI OKCH/IAa KAIbLIMs M HATPUs C BOAOH (BO3MOXKHO MCIIOIb30BAHUE
BHUJIEOMATEPHUAIIOB); UCCIIEI0OBAHUE CBOMCTB XKECTKOM BOJBI; ITpOLIECCa TOPEHNUs XKele3a B KUCIOpOIe
(BO3MOKHO HCIOJIB30BAHNE BUIE€OMATEPUAIIOB); IPU3HAKOB IPOTEKaHNUs KAYECTBEHHBIX PEAKIIMNA HA HOHBI



(Maruwms, KanbIus, aTFOMAHAS, IMHKA, sxene3a(ll) u xenesa(lll), mequ(ll)); nHabmroaeHue u onvcanue
MponeCcCoOB OKpallIMuBaHW IMJIAMCHHU NOHAMHA HATPUA, KaAJIUA U KaJIbIUA (BO3MO)KHO HUCITOJIB30BAaHUC
BUJICOMATEPHAJIOB); HCCIIEI0BaHUE aM(OTEPHBIX CBOMCTB IMIPOKCHA ATFIOMUHUS M THAPOKCUIA INHKA;
PCHICHUC SKCIICPUMCEHTAJIbHBIX 3a1a4 10 TEMC «Baxxueiinme MeTaaIbl U UX COCANHCHUA».

XuMHS 4 OKpYsKaIIas cpeaa

Hossie maTepuansl 1 TexHOJIOTMU. BellecTBa 1 Marepralibl B OBCEIHEBHOM KU3HU YEIOBEKA. XUMHUS U
310poBbe. bezonacHoe UCTIOIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas momoris npu
XMMHYECKUX 0KOTax U OTpaBieHUsIX. OCHOBBI IKOJIOTHUECKON IPAMOTHOCTH. XUMHYECKOE 3arpsa3HECHHUE
OKpYy>Karolen cpebl (mpenenbHas qonyctumas konuentpanus semects — [1JIK). Poias xumun B perienun
IKOJIOTHUECKUX TIPOOIIEM.

[TpupoaHbIe KCTOYHUKH YTIIEBOIOPOAOB (YroJIb, IPUPOAHBIN Ta3, HEMTh), IPOIYKTHI UX NEPEPaOOTKH, UX
POJIb B OBITY U IPOMBILIUIEHHOCTH.

XUMHUYECKUH SKCIIEPUMEHT: U3Y4YeHUE 00pa3I[0B MAaTePHAIIOB (CTEKIIO, CIUIABBI METAILIIOB, TIOJMMEPHBIC
MaTrepuabl).

Me)l(l'lpeIIMeTHbIe CBSA3H

Peanu3zanus MCXKITPCAMCTHBIX CBsI3eH IIpy NU3YYCHUH XUMHU B 9 knacce OCYIICCTBIIACTCA UCPE3
HCIIOJB30BaHUC KaK 06H_[I/IX C€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaK U HOHHTHﬁ, ABJIIAOINXCA CUCTCMHBIMU JJIs
OTACJIbHBIX NPCAMETOB €CTECCTBCHHO-HAYYHOI'O TUKJIA. Peammzanms MCKITPECAMCTHBIX CBs3CH IIpU U3YYCHUHN
XHMHH B 9 Kitacce OCYHICCTBJIACTCA Y€PE3 UCIIOJIb30BAHUEC KAK 06H_II/IX C€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TakK U
HOHHTHﬁ, ABJBIFOINUXCA CUCTEMHBIMU JJIA OTACJIBbHBIX ITPEAMETOB €CCTCCTBCHHO-HAYYHOTI'O THUKIJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHs, aHaJIU3, CHHTE3,
KiaccuuKalus, NIepuoAUYHOCTb, HAOIIOIEHIE, SKCIIEPUMEHT, MOJISTHPOBAHUE, U3MEPEHUE, MOEIb,
SIBIICHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHSI, MAaTEpUAJIbL.

®dusuKa: MaTtepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI, PAAMOAKTUBHOCTb,
MOJIEKYIIa, DIIEKTPUUYECKUH 3apsil, TPOBOJIHUKH, TTONYIIPOBOTHUKH, AUIIEKTPUKH, POTOITEMEHT, BEIIECTBO,
TeJo, 00BEM, arperaTHOe COCTOSIHHE BEIECTBA, a3, PACTBOP, PACTBOPHUMOCTh, KPUCTAJUTHUECKAs PEIIETKA,
CIIJIaBHBI, (1)H3H‘IGCKI/IC BEJINYNHBI, €IUHUIIBI I/ISMepeHI/If{, KOCMHNYECCKOEC HpOCTpaHCTBO, IIJIaHETHI, 3B63I[I)I,
Counnrne.

buonorus: porocunres, npixanue, 6nochepa, skocucTeMa, MUHEPAIbHBIE Y100pEHUs, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, MTUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE TTOPOIBI, MTOJIE3HBIE HCKOTIAeMBbIE, TOTLINBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

Nzydenue xumun B 8-9 Kiiacce HalpaBJIeHO HAa JOCTHKEHUE 00YYarOIIUMHUCS TUYHOCTHBIX,
METAaINpPeIMETHBIX U MPEAMETHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yabTaThl OCBOCHUS MPOTrPaMMBbl OCHOBHOT'O O0IIIEro 00pa3oBaHMs JOCTHTAIOTCS B XOJI€
00y4eHHs XMMHUU B €IUHCTBE y4eOHOM U BOCIUTATENbHOM esiTenbHOCTH OpraHu3aliy B COOTBETCTBUU C
TPaJULINOHHBIMU POCCUICKUMU COLUOKYJIbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, IPUHATHIMU
B OOIIECTBE MPaBHJIAMH U HOPMAaMHU TOBEJICHUS U CIIOCOOCTBYIOT MPOIIEcCcaM CAMOTIO3HAHUS, CAMOPa3BUTHS
U COLIMANIU3aIMH 00yUYarOIUXCsl.

JIn4HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTh, B TOM YHCJIE B YACTH:

IHaTpuoTHYECKOr0 BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACJIEIHUIO,
MOHUMAaHUS 3HAUYCHUSI XUMUYECKOM HayKH B )KMU3HU COBPEMEHHOT'0 00IIeCTBa, CTIOCOOHOCTH BJIaJIETh
JIOCTOBEpHOM MH(pOpMAIUEH O MEePEOBBIX JOCTIKEHUSIX U OTKPBITUSIX MUPOBOUM M OTEYECTBEHHON XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIECTBA;

I'paknaHCcKOro BOCIIMTAHMS

2) MMpEeaACTaBJIICHHA O COUMAJIBHBIX HOpMax U MpaBujiax MCKINIYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HON, Y4eOHO-UCCIIE0BATENLCKOM, TBOPUECKOHN U
APYTUX BUAAX JEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOH JIESATEIbHOCTH IIPH BHINOJIHEHUH
y‘-I€6HI>IX, IIO3HABATCJIbHBIX 3a4a4, BBIIMTOJIHCHUH XUMHUYCCKUX SKCIICPUMCHTOB, CO3JaHNN y‘-I€6HBIX IMPOCKTOB,
CTpeMJIEHHs K B3aMMOIIOHUMAaHMIO U B3aUMOIIOMOIIM B Mpoliecce 3TON y4eOHOH AeaTeNbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEACHUEC U MMOCTYIIKH CBOUX TOBapI/IHIef/'I C MMO3UIUMN HPABCTBCHHBIX U ITPABOBBIX HOPM C
Y4ETOM OCO3HAHMSI ITOCJIEACTBUI MOCTYIIKOB;

LleHHOCTH HAYYHOI'0 NO3HAHUS

3) MHPOBO33pEHUECKUX MPEACTABICHNN O BEIIECTBE U XMMUYECKOH PEaKINK, COOTBETCTBYIOIIIX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIONIUX OCHOBY ISl IOHUMAHUS CYIIIHOCTH HAYYHOM
KapTHHBI MUPA; IPECTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MTPHUPOIBI, B3AUMOCBS3IX
YeJI0BeKa ¢ IPUPOTHON CpesIoi, O pOJTM XUMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENBHBIX MOTHBOB, HAIIPABJIIEHHBIX HA ITOJyYE€HHE HOBBIX 3HAHUH 110 XUMHH, HEOOXOTUMBIX IS
00BsCHEHHS HAOJI0TaeMBIX TIPOIIECCOB U SIBJICHU;

5) mo3HaBaTeNbHON, HHOOPMAIIMOHHON M YUTATEIILCKOM KYJIBTYpBI, B TOM YHCIIC HABBIKOB
CaMOCTOSITEITLHOU Pa0OTHI C Y4€OHBIMHU TEKCTAMH, CIPABOYHON JIUTEPATYPOH, TOCTYITHBIMHA TEXHUISCKUMHU
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHH;

6) nHTEepeca K 00yUSHUIO U MTO3HAHMIO, JIF0O03HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caMo00pa30BaHUIO, IPOEKTHOM U UCCIIEIOBATEIbCKOM 1eATEIbHOCTH, K OCO3HAHHOMY BBIOOPY

HaIpaBJIEHHOCTH U YPOBHS 00y4YEeHHS B ajbHeHIIeM;

@®opMHUPOBAHUS KYJbTYPbI 310POBbsI

7) OCO3HaHUS IICHHOCTH JKU3HU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha
3IIOPOBBII 00pa3 )KU3HU, OCO3HAHUS TIOCJICACTBAN M HENMPUSATHUS BPEAHBIX MPUBBIYCK (YIIOTPEOICHHSI
QJIKOTOJIsI, HAPKOTUKOB, KypeHUs ), HEOOXOIUMOCTH COOTIOCHMSI MMPABUII O€30ITACHOCTH MPU OOPAIEHUH C
XUMHYECKUMH BEIIECTBAMH B OBITY M peaTbHOMN KH3HU;

TpyaoBoro BocnuTaHus
8) nHTEepeca K MPaKTHYECKOMY U3YUEHHUIO podeccuii U Tpyna pa3InyHOro pojaa, yBaXKeHUE K TPy U



pe3ylbTaTaM TPYIOBOU EATEIBHOCTH, B TOM YMCIIC HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHHM 110 XUMUH,
OCO3HAHHOTO BBHIOOPA MHINBUAYAILHOW TPAEKTOPUH MPOJOKEHUS 00pa30BAHUS C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XUMHUH, OOIIIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEIH; YCTISTITHOM
npodecCHOHATEHOM JIEATEIILHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHHI; TOTOBHOCTH aJaITUPOBATHCS B
npoeCCHOHATILHOM cpeie;

IKO0JIOTHYECKOT0 BOCIIUTAHUS

9) 3KOJOrMUYEeCKH LIE€IECO00Pa3HOr0 OTHOIIEHHS K IPUPOJIE KaK MICTOUHUKY KH3HHU Ha 3eMile, OCHOBE €€
CYIIECTBOBAHHUS, TOHUMAHUS IIEHHOCTHU 37I0POBOT0 U 6€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOTO
OTHOIIECHMS K COOCTBEHHOMY (PU3MUECKOMY M IICUXUYECKOMY 3/I0POBbIO, OCO3HAHUS LIEHHOCTH COOIIOAEHUS
npaBuiI 0€30MaCHOTO MOBEJCHUS TPU PadOTE C BEIIECTBAMH, a TAKXKE B CUTYaIUSIX, YIPOXKAIOIIUX 310POBBIO
W SKU3HH JIIOJICH;

10) ciocoOHOCTH PUMEHSTH 3HAHUS, IOJy4YaeMble ITPU U3YUEHUH XUMUH, JUIsl pELICHU 3a/1a4, CBA3aHHBIX
C OKpY’Karolleil MPUPOIHON CpeoH, MOBBILIEHUS YPOBHS 3KOJIOIMYECKON KYJIbTYpPbl, OCOZHAHUS
r7100aJIbHOTO XapaKTepa 3KOJIOTUYECKUX MPOOJIEM U IyTeil X PELICHUS MOCPECTBOM METOIOB XUMuUH; 11)
HKOJIOTUYECKOT0 MBILUIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B I103HABATEIbHON, KOMMYHUKAaTUBHON U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe metanpeaMeTHBIX pe3yIbTaTOB BRIICISIOT 3HAYMMBIE JIJ1s1 (POPMHUPOBAHUSI MUPOBO33PEHUS
OOIICHAYYHBIE TIOHATHUS (3aKOH, TEOPHUS, TPUHIIUII, TUTIOTE3a, (PAKT, CHCTEMa, TTPOIIECC, SKCTICPUMEHT H JIp. ),
KOTOPBIE UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX yUE€OHBIX MpEAMETaX U MO3BOJISIOT HA OCHOBE 3HAHUH U3
ATHUX MPEeIMETOB POPMHUPOBATH MPECTABICHUE O I[ETOCTHOM HAYYHOU KapTUHE MHpA, U YHUBEpCaIbHbIC
yueOHbIe AelicTBUA (TT03HABATENbHbIE, KOMMYHHKATUBHBIC, PETYISTUBHBIC), KOTOPBIE 00ECIIEUNBAIOT
(dbopMHpOBaHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YI€OHOM
JIeSITETLHOCTH.

MeTaHpCHMeTHHe PE3yIbTaTbl OCBOCHUA O6pa3OBaTeHBHOﬁ MporpaMmsal 1O XUMHUH OTPAXKAKOT OBJIAICHUC
YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CI\/'ICTBI/ISIMI/I, B TOM YHCJIC:

ba30BbIMH JT0rH4eCKUMH 1€ CTBUSIMH

1) ymeHHeM UCTOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS IIPU OCBOCHUH 3HAHUN: PACKPBIBATh CMbICIT
XUMUYECKHUX MOHATHH (BBLACIATH UX XapaKTepHbIEe MPU3HAKY, YCTAHABIMBATh B3aUMOCBS3b C IPYTUMHU
MOHATHUSIMH ), UCTIOJIb30BATh MOHATHUS JJIs1 O0bSICHEHUS OTJECNIBHBIX (DAKTOB U SABJICHUIA; BEBIOMPATh OCHOBAHUS
Y KPUTEPUU TS KITaCCU(PHUKAIIMKA XUMHUYECKUX BELIECTB U XUMHUECKUX PEaKLUii; yCTaHAaBIMBATh NPUYHHHO-
CIJICZICTBEHHBIE CBSI3U MEX/1y 0OBEKTaMH U3Y4EHUS; CTPOUTH JIOTHUECKUE pacCyKIeHUs (MHIYKTUBHBIE,
JENYKTUBHBIE, I10 AaHAJIOTUM); J€IaTh BEIBOIBI M 3aKIIIOUCHHS,

2) yMeHHeM NPUMEHSTH B IIpoliecce MO3HAHUS MOHATHS (IIPeAMETHBIE U METalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIHU, UCIIOJIb3YEMbIE B XUMHH, IPE0OPa30BHIBATH IIMPOKO MPUMEHSIEMBIE B
XMMHUHU MOJIETTbHBIE TIPE/ICTaBICHUS] — XUMHUUYECKHUH 3HaK (CHMBOJI JIEMEHTA), XUMHUYecKas popmyria u
ypaBHEHHE XUMUYECKOH peakiny — MpH pelIeHUuH yueOHO-TI03HaBaTEeIbHBIX 3a/1a4; C Y4ETOM ITHX
MOJCJIBHBIX IIPEICTABICHUN BBIABIIATh U XapaKTEPU30BATh CYILIECTBEHHBIC IPU3HAKY U3y4aeMBbIX
00BEKTOB— XMMHUYECKUX BEIIECTB M XUMHUECKUX PEAKLUH; BBISBIATH O0IIME 3aKOHOMEPHOCTH, IPUUYUHHO-
CJICICTBEHHBIE CBSI3U U IPOTUBOPEYUS B U3y4aeMBbIX IIPOLIECCAX U ABJICHUX; IIpEUIaraTb KPUTEPUU IJIs
BBISIBIICHUS 9TUX 3aKOHOMEPHOCTEH M MPOTHUBOPEUHIL; CAMOCTOATENIBHO BEIOUPATh ClIOCO0 pelIeHus: yueOHon
3a7auu (CpaBHUBATH HECKOJIBKO BAPUAHTOB PEUICHHUs, BBIOMpPATh Hauboee MOAXO MUK C yIETOM

CaMOCTOATCIIbHO BBIACICHHBIX KpI/ITepI/IeB);

Ba3oBbIMH HCCIeA0BATEIbLCKUMH AeHCTBUAMH



3) YMCHHUEM UCIIOJIBE30BATh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA MO3HAHUS, 4 TAKIKC B
Ka4eCTBE OCHOBBI 151 JOPMUPOBAHUS THIIOTE3bI MO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbIX CYKICHUM;

4) npuoOpeTeHue onbITa MO MJIAHWPOBAHUIO, OPTraHU3ALUHU U TPOBEACHUIO YICHUYECKUX YKCIIEPUMEHTOB:
yMeHHEe HaOJII0JaTh 32 X00M MPOIIEcca, CAMOCTOATENILHO IIPOTHO3UPOBATH €r0 pe3yibTaT, (POPMYIUPOBATH
0000IIICHNUS ¥ BBIBOJIBI 110 pe3y/IbTaTaM MPOBEAEHHOTO OIBITA, UCCIICI0BAHHMS, COCTABIISATH OTUYET O
MPOJICJIaHHOM padoTe;

PadoToii ¢ undgopmanuei

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIUIO PA3IUYHBIX BUAOB U (HOpM
MIpPEICTaBJICHHUS], [TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIOMYJISIpHAS TUTEpaTypa XUMUYECKOTO
coJiep>KaHusl, CIIpaBOYHbIE MOcoOus, pecypchl IHTepHeTa); KpUTUUECKH OLEHUBATh MPOTHUBOPEUUBYIO U
HEZOCTOBEPHYIO HHPOPMAIHUIO;

6) yMEHHEM IPUMEHATDH PA3IMYHbIE METO/IBI U 3aMPOCHI MPU OUCKE U 0TOOpe MHPOPMAITUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAMMBIX ISl BHITTOJHEHUS y4eOHBIX U TO3HABATENbHBIX 33a7a4 OMpe-
NeNEHHOTO TUIIA; TPUOOPETEHHNE ONBbITa B 00JaCTH UCIIOJIB30BaHUS WH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, OBJIaJIEHUE KYJIbTYpPOIl aKTUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOMCKOBBIX CUCTEM;
CaMOCTOSITENTLHO BBIOMPATh ONTUMAJIBLHYIO (pOopMy IpesicTaBiIeHHsI HH(POPMALIUK U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECIOKHBIMH CXEMaMHU, TuarpaMmmamu, IpyrumMu popmamu rpaguky U ux
KOMOMHAIIUSIMH;

7) yMeHHEM UCTOIb30BaTh U AaHATTM3UPOBATH B MIPOIECCe YUeOHOM U UCCIIEeIOBATENBCKOM 1eATeIbHOCTH
MH(OPMALIHIO O BIUSHUU TPOMBIIIICHHOCTH, CEJILCKOTO X034HCTBA M TPAHCIIOPTA Ha COCTOSTHUE
OKpY>Karollew NpUpOIHON CPEbI;

YHuBepcaabHbIMH KOMMYHMKATHBHBIMH e CTBUSIMH

8) ymMeHueM 3a7aBaTh BOIIPOCHI (B X0JI€ AMajIora U/WIn AUCKYCCUH) 110 CYLIECTBY 00CYK1a€MOM TEMBI,
(bopMyIMpOBaTH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BHITIOJIHEHUS MPEATI0KEHHOM 3a/1auu;

9) npuobpeTeHne ONbITa MPE3CHTAIIMH PE3YIbTATOB BHIMOJHEHUS X UMUUECKOTO SKCIIEPUMEHTA
(;1abopaTOpHOTro OIBITa, TA00PATOPHOI pabOTHI 1O MUCCIIEJOBAHUIO CBOWCTB BEILECTB, yUEOHOTO MTPOEKTA);

10) 3auHTEpECOBAaHHOCTh B COBMECTHOM CO CBEpCTHUKAMHU MTO3HABATENILHON U HCCIIEI0BATENbCKON
JesTeTbHOCTH IIPU PELIEHNH BO3ZHUKAIONMX Mpo0IeM Ha OCHOBE y4éTa OOIIMX MHTEPECOB U COIJIaCOBAHUS
no3uuui (06cyxaeHns, 0OMeH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIMS COBMECTHBIX JAEHCTBU,
OTIpeJieNIeHUe KPUTEPUEB 10 OIIEHKE KaueCTBa BHIMIOJIHEHHON paboTHI U Ip.);

YHuBepcalbHBIMH PeryJasTHBHbIMH 1€ CTBUSIMU

11) ymeHHEM CaMOCTOATEIHHO OMPEIEIATh IENH IeATeTbHOCTH, TNIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO ACSITENLHOCTD, BEIOUpATh Hanbomee
s exTuBHBIC CITOCOOBI pelieHUsT YIeOHBIX U MO3HABATEIBHBIX 33]1a4, CAMOCTOSITEIbHO COCTABIISATh WU
KOPPEKTUPOBATh MPEIJI0KEHHBIN aITOPUTM I€UCTBUI MPU BBHITOJIHEHUH 33JaHUHN C YUYETOM MOTYyUEHUS
HOBBIX 3HAaHUH 00 N3y4aeMbIX 00BEKTaX — BEIECTBAX U PEAKIUAX; OIICHUBATH COOTBETCTBUE TIOJYYCHHOTO
pe3ynbTaTa 3asBJICHHON LEH;

12) ymMeHHEM UCTIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPEIJlaraéMble B YCIIOBUH 3aJJaHU.

INPEAMETHBIE PE3YJIBTATbBI

B cocTtaBe nmpeaMeTHBIX PEe3yJIbTaTOB [0 OCBOCHHIO 00513aTEILHOTO COJICP)KaHMs, YCTAHOBJICHHOTO JaHHOM
pUMEPHOI paboueil mporpaMMoi, BELIETSIOT: OCBOCHHBIE 00YJaIOIIUMUCS HAyYHbIC 3HAHUS, YMEHHS U
CIOCOOBI IEUCTBHH, crielupUUIECKUE ISl TPEIMETHON 007acTH «XHUMHUS», BUIBI ACSITEIHBHOCTH 10
MOJTYYEHHUIO HOBOT'O 3HAHUS, €T0 MHTEPIPETAINH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U
HOBBIX CI/ITyaI_II/ISIX.



[TpenmMeTHBIE pe3yabTaThl OTPAKAIOT CHOPMHUPOBAHHOCT y O0YUAIOIIMXCS CIEAYIOIUX YMEHHI:

8 KJIACC

1) packpvieams cmbici OCHOBHBIX XUMUYECKUX TOHSITHI: aTOM, MOJICKYJIa, XHMHUYCCKUHN 3JIEMEHT, IPOCTOEC
BELIECTBO, CJI0)KHOE BEIIECTBO, CMECH (OJHOPO/IHASA U HEOJHOPO/IHAs ), BAJIEGHTHOCTh, OTHOCUTEJIbHAS
aTOMHasl U MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas J10J1s
XHUMHYECKOT0 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00bEM, OKCHJ, KUCIIOTa, OCHOBAHHUE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTENICHb OKUCIICHHS, XUMUYECKas Peaklys, KIacCUPUKaLMs peakui: peakiuu
COEJIMHEHMS, pEaKLIUU Pa3JIOKEHUs, PEaKIIMK 3aMEILEHUs], peaKiui 0OMEeHa, 3K30- U SHAO0TEPMUUYECKUE
peakimu; TermioBoi 3hdekT peakuuy; sApo aToMa, IEKTPOHHBIN CIIONH aToMa, aTOMHasi OpOUTAIIb, pajuyc
aTOMa, XUMUYECKas CBS3b, MIOJIIPHAs U HEIOJIIpHAsi KOBAJICHTHAs CBSI3b, MOHHAS CBA3b, MOH, KATMOH, AaHUOH,
pacTBOp, MaccoBast J0J1s BelllecTBa (IPOLIEHTHAsI KOHIIEHTpalKs) B paCTBOPE;

2) unnocmpuposams B3aMMOCBS3b OCHOBHBIX XMMUYECKHUX MOHATHUH (CM. I1. 1) U IPUMEHSITH 3TH TOHATHUS
IIPY ONMCAHUHU BEIIECTB U UX MPEBpAILECHUl;

3) ucnonvzosams XUMHYECKYIO CHMBOJIUKY JUIS COCTaBIICHUS (DOPMYJT BEIIECTB M YPABHEHUI XUMHYCCKUX
peaKuuii;

4) onpedensmb BAICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCANHCHHSX; CTCICHb OKHCIICHHS
AJIEMEHTOB B OMHAPHBIX COCTMHEHHSX; IPUHAICKHOCTH BEIIECTB K ONPEeIEHHOMY KJIACCy COSAMHEHHH 110
dbopMmynaM; BUJ XUMUUYECKON CBSI3U (KOBaJIEHTHAsI U MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

5) packpvisame cmuicn [epuoandeckoro 3akona JI. M. Meneneesa: 1eMOHCTPHPOBATH TTIOHUMAHUE
NEpUOINYECKOI 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX MosioxkeHus B [lepuoanyeckoit
CHCTEME; 3aKOHOB COXPAHEHMsI MacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHUSI,
3aKOHa ABOTaJpo; OMKCHIBATh U XapaKTepH30BaTh TabInuHy0 Gopmy [leproanueckoii cuctemMsl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh NOHATUS «rj1aBHas noArpymnmna (A-rpynmna)» u «modbouHas noarpymnmna (b-
IpyIIa)», Majible U OOIbIINE TEPUO/IbI; COOTHOCUTH 0003HAUYEHUs!, KOTOPBIE UIMEIOTCS B Ta0JIuIe
«Ilepuognyeckas cucreMa XuMu4deckux nemMeHToB . M. MenaeneeBay ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHUS aTOMOB XMMUYECKUX JIEMEHTOB (COCTaB U 3apsi]l sipa, o0l1ee YUCiIo 3JIEKTPOHOB U
pacnpeziesieHre UX Mo 3JIEKTPOHHBIM CIO0M);

6) rxnaccuguyuposams XAMUIECKHE dJIEMEHTbI; HEOPraHMYECKUE BEIIECTBA; XUMUICCKHE peakuu (1o
YHCIy U COCTAaBY yYacCTBYIOIIMX B PEaKIIMU BELIECTB, [10 TEMJIOBOMY 3D PEKTY);

7) xapaxmepuzoeams (Onucvléams) oOUIME XUMHYECKHAE CBOMCTBA BEIIECTB Pa3IMYHBIX KIIACCOB,
MOATBEP:K/1asi ONMKMCAHNE IPUMEPaMH MOJIEKYJISPHBIX YPaBHEHHHM COOTBETCTBYIOIIMX XUMHUECKUX PEaKLnid;

8) mpoenozupoeamsv CBOMCTBA BEUIECTB B 3aBUCIMOCTH OT UX Ka4eCTBEHHOT'O COCTaBa; BO3MOKHOCTH
MPOTEKaHUs XUMUYECKUX MPEBPAIICHUI B Pa3IMYHbBIX YCIOBUSX;

9) ebluuCHAMb OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MACCOBYIO JTOJTFO
XMUMUYECKOT0 3JIEMEHTA 10 (GOpMYJie COSMHEHUS; MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE; IPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKON peaKkiuy;

10) npumersims OCHOBHBIE OTIEPALIUN MBICIIUTEIBHOM JEITEILHOCTH — aHAIIU3 U CHHTE3, CPABHEHHE,
000011IeHIEe, CUCTEeMAaTH3AINI0, KIIACCU(PUKAIIHNIO, BBISIBJICHHE MPUUYNHHO-CIICICTBEHHBIX CBSI3EH — ISt
U3Y4EHHUsI CBOMCTB BEIIECTB U XMMHUUECKUX PEAKLN; €CTECTBEHHO-HAyUYHbIE METO/IbI TIO3HAHUS —
Ha0II0/IcHUE, U3MEPEHNE, MOICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN M MBICJICHHBIN);

11) credosams paBuIaM NOJTB30BAaHUS XUMHYECKOH MOCYI0H 1 JIaOOPAaTOPHBIM 000PYIOBaHHEM, a TAKKE
IpaBUIaM OOpALEHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUSAMHU I10 BBITIOJIHEHUIO JJAOOPATOPHBIX
XMUMUYECKHUX OIBITOB IO MOJYYSHHUIO U COOMPAHHIO ra3000pa3HbIX BELIECTB (BOIOPO/Ia U KHCIOPOAa),
IIPUTOTOBJICHUIO PACTBOPOB C ONpPENENEHHON MacCOBOM J101ei pacTBOPEHHOTO BELECTBA; INIAHUPOBATh U
IIPOBOJAUTH XUMUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEI0YENH U KUCIIOT C TIOMOILBIO



WHIIUKATOPOB (J1Takmyc, heHoadTaaenH, METUIOPAHXK | JIp.).

9 KJIACC

1) packpvieamb cmblci OCHOBHBIX XMMUYECKUX TIOHITHI: XUMUYECKUH JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KAaTHOH, aHUOH, ITPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJIEHTHOCTb, IEKTPOOTPHULIATEILHOCTD, CTETIEHD
OKHCJICHHS, XUMUYECKasl peaKLusl, XUMUUECKasi CBsI3b, TEIUIOBON AP PEKT peakiu, MOjb, MOJISPHBIA 00BEM,
PacTBOP; AIEKTPOIUTHI, HEITEKTPOIUTHI, SITEKTPOIUTUYECKAS UCCOIMALNS, PEAKIINA HOHHOTO OOMEHa,
KaTaJIn3aTop, XUMUUYECKOE paBHOBECHE, 00paTUMbIe U HEOOpaTUMBbIE PEAKLIUU, OKUCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMH, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJIEHHUE, AJIJIOTPOIIHSI,
aM(pOTEepHOCTh, XUMHUECKas CBS3b (KOBAJIEHTHAsI, MOHHAs!, METAJUIMYECKast), KpUCTAJUIMUEeCKasl peléTkKa,
KOppO3Usl METAJIJIOB, CIUIABbl; CKOPOCTh XUMUUYECKOMN peaKuy, IPEAEIbHO JOIYCTUMAasi KOHLIEHTPAIHs
(ITIK) BemecTBa;

2) unnocmpuposams B3aMMOCBS3b OCHOBHBIX XMMUYECKHUX MOHATHUH (CM. I1. 1) U IPUMEHSITH 3TH TOHATHUS
IIPY OIIMCAHWUHM BELIECTB U UX IPEBPAILCHUN;

3) ucnonvzosamv XUMHYECKYIO CUMBOJIUKY JUIS COCTaBIICHUS (DOPMYJT BEIIECTB M YPABHEHUI XUMHYCCKIX
peaKuuii;

4) onpedensmb BAICHTHOCTb U CTEIICHb OKHUCIICHUS! XUMUYECKUX DJICMEHTOB B COCAMHECHHSIX PA3IMIHOTO
COCTaBa; MPUHAJIC)KHOCTD BEIIECTB K OMPENSIIEHHOMY KIIacCy COeIMHEHHH 1Mo (hopMysiam; BUJ XUMHUIECKOM
CBSI3U (KOBaJEHTHAs!, NOHHAs, METAIIIMYECKAs) B HEOPraHMUECKUX COCTUHEHMSX; 3aps]] HOHA [0 XMMUYECKON
bopmyIie; xapakTep cpeabl B BOAHBIX PACTBOPaX HEOPTaHMUECKUX COCTUHEHUH, TUI KPUCTAJUTMIECKON
PEIIETKY KOHKPETHOTO BELIECTBA,

5) packpwisamo cmuica Tlepuoanueckoro 3akoHa JI. M. MeneseeBa u 1eMOHCTPUPOBAThH €0 TOHUMaHHE:
OIMCBIBATh M XapaKTepu30BaTh TabauuHyto Gopmy [leproanyeckoit cucTeMbl XUMHUYECKUX 3JIEMEHTOB:
pa3nuyaTh NOHATHS «TJaBHas noArpymnmna (A-rpymnmna)» u «modounas noarpymnmna (b-rpynmna)», Mansie u
OoJbLIME IEPUO/IbI; COOTHOCUTH 0003HaUEHUsI, KOTOPbIEe HUMEIOTCS B IEPUOINYECKOI TabIuIle, C YUCTOBBIMU
XapaKTepUCTHUKAaMH CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, oOlIee Yucio
3JIEKTPOHOB U pacHpeieNIeHHe UX MO IEKTPOHHBIM CII0M); OOBACHATH 00II1Ee 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB U X COEIUHEHHH B Mpejienax MajiblX MEPUOI0B U INIaBHBIX MOATPYIII C
Y4ETOM CTPOEHUS UX aTOMOB;

6) kraccuguyuposames XAMHUYECKUE FJIEMEHTBI, HCOPTAHUYECKUE BEIIECTBA; XUMHUECKHE peakiuu (1o
YHCITY M COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TEIJIOBOMY 3P QEKTY, 10 U3MEHEHHUIO CTENIeHEeH
OKHCJIEHUSI XMMUYECKUX 3JIEMEHTOB);

7) xapaxmepuzo6ams (ONMCHIBATh) OOIIUE U CTICIIM(DUIECCKUE XUMUYECKHE CBOMCTBA MPOCTHIX M CIOKHBIX
BELIECTB, TOATBEPK/1asl ONMCAHUE TPUMEPAMH MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIINI;

8) cocmasnsame ypaBHEHHS dIIEKTPOIUTUUECKON TUCCOIMAIIMN KUCIIOT, NIET0YEH U COJIEH; MOTHBIE U
COKpalIEHHbIE YpaBHEHUS peaKlMii HOHHOTO 0OMEeHa; ypaBHEHUS PEeaKIIHii, MOITBEPKIAIOIINX
CYLIECTBOBAHME F€HETUUYECKOM CBSI3U MEXK]y BELLIECTBAMH PA3JIMYHbBIX KJIACCOB;

9) packpwisams cywHOCHb OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIHI MOCPEIACTBOM COCTABICHUS
AJIEKTPOHHOTO OajaHca 3TUX PEaKIIN;

10) npoenozuposams cBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS; BO3MOXKHOCTH MPOTEKAHHUS
XMMHUUYECKUX MPEBPAIIECHNUN B Pa3IMUHBIX YCIOBHUSIX;

11) sbruucnsams OTHOCUTENBHYIO MOJICKYJIIPHYIO I MOJIIPHYIO MacChI BEIIECTB; MACCOBYIO JOJTIO
XMUMHYECKOT'0 3JIEMEHTA 110 (OpPMYJIe COSAMHEHUS; MaCCOBYIO JIONIIO BEIIECTBA B PaCTBOPE; IPOBOIUTH
Pacy€Tel 10 YPAaBHEHUIO XUMUYECKON pEaKLuy;

12) credosams mpaBuiIaM NOJTb30BaHUsI XUMHYECKOH MOCYI0H 1 JIaOOPAaTOPHBIM 000PYIOBaHHEM, a TAKKE
IpaBUIaM OOpAIEHHs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLUSAMM I10 BBITIOJIHEHUIO JJAOOPATOPHBIX



XUMHUYECKUX OTBITOB IO MOTYUYEHUIO M COOMPaHUIO Ta3000pa3HBIX BEHICCTB (aMMHaKa U YTIIEKHUCIIOTO ra3a);

13) npoodums peakuuu, MOATBEPKAAIONINE KaUSeCTBEHHBIH COCTAaB PA3JIMYHBIX BEIIECTB: PACIIO3HABATH
OTBITHBIM TyTEM XJIOPUI-, OpOMUI-, HOAK -, KapOOHaT-, hocdar-, CHIIMKAT-, CyIb(aT-, THIAPOKCUI-HOHBI,
KaTHOHBI aMMOHHMSI ¥ MOHBI H3yYE€HHBIX METAJUIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUIECKUX
BEIIECTB;

14) npumernsims OCHOBHBIE OTIEPALUH MBICIIUTEIBHON JEITEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHCHUE,
0000111eHIE, CUCTEMATH3AIINIO, BBIABICHHE TPUYHMHHO-CIICICTBEHHBIX CBS3€H — Ui U3yYEHHsI CBOICTB
BEIIECTB U XUMUUECKHX PEaKIIHii; €CTeCTBEHHO-HAYyYHbIE METO/IbI IO3HAHUS — HaAOII0/IeHUE, U3MEpPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICIEHHBIN).



TEMATHUYECKOE INTAHUPOBAHUE
8 KJIACC

No
n/n

HaumeHoBaHue pa3aesioB H TeM NPOrpaMMbl

KoanuecTBo yacon

BCEro | KOHTPOJIbHbIE
padoTbl

NpaKTHYecKHe
padoTsl

JeKTpoHHBbIE (LU POBbIE) 00pa30BaTEIbLHbIE
pecypcesl

Paznen 1. IlepBoHavaabHbIe XHMHYECKHE TIOHATHS

11

XuMusi — BajkHasi 00J1aCTh eCTECTBOZHAHUS U HpaKTll'-leCKOﬁ JACATECIbHOCTH Y€/I0BEKa

https://urok.1c.ru/
https://feducont.ru/
https://mob-edu.com/
https://ww.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

1.2.

BemecrBa
U XHMHYECKHEe PeaKiu

19 1

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

HUroro no pazueny

22

Pa3z[en 2. Baxxneiimmue MPeaACTABUTE/IH HEOPraHMYECKUX BeleCTB

2.1.

Bo3ayx. Kuciopoa. ITonsitue 06 okcumax

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

2.2.

Bonopon.
IlonsiTHE 0 KHCJIOTAX U COJIAX

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/




2.3.

Boaa. PactBopbl. [TonsiTHe 00 0OCHOBaHUSAX

https://urok.1c.ru/
https://feducont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

2.4,

KosimyecTBeHHbIE OTHOLIEHUS] B XUMUH

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

2.5.

OcHOBHbIE KJIACChl HEOPraHMYeCKHX
coeMHeHHil

10

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

HUroro no pazueny

30

Pasnen 3. [lepuoanyecknii 3axkon u [epuoauyeckas cucreMa xumudeckux djiemenToB JI. . Menpeieena.
Ctpoenue aTroMoB. XumMuyeckasi cBsizb. OKMCJINTEIbHO-BOCCTAHOBUTE/IbHBIE PeaKIIHH

3.1

TMepnoanyeckuii 3akoH u [lepnoanyeckas cucrema xumuyeckux 1ementoB [. U. Menaeneesa. Ctpoenune
aToma

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

3.2.

Xumuueckas cBsizb. OKHCIUTENbLHO-BOCCTAHOBUTEIbHbIE peakuuun

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/




Hroro no pazaeny:

13

Pe3sepBHoe Bpemst

OBILIEE KOJIMYECTBO YACOB II0 [TPOTPAMME

68 3

9 KJIIACC

No
n/n

HaumeHoBaHue pa3e/ioB H TeM NPOrPaMMbl

KonnvectBo yacon

BCEro

KOHTPOJIbHbIE PA0OTHI

NpaKTHYeCKHe PadoThbl

JnexkTpoHHbIe (HU(POBLIE) 00pa3oBaTeJbHbIE Pecypehl

Paspen 1. BemecTBo u XMuMHYeCKHE peaKIHH

1.1

IoBTOpeHue n yriay0eHne 3HAHUIT OCHOBHBIX pa3eoB Kypca 8 kiacca

https:/furok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

1.2.

OcHoOBHbIE 3aKOHOMEPHOCTH XHUMHYECKUX pealcum?l

https:/furok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

13.

aﬂeKTpoﬂﬂTl{‘lecKaﬂ aucconnanusi. XuMuyeckue peaxkuuu B pacTBopax

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

Htoro no pazaeny

14

Pasgen 2. HemeTa/sIbl M MX COeTHHEHHSI




2.1

OfuIasi XapaKkTepucTHKA XUMHYecKHX 21eMeHToB VIIA-rpynnsl. ['anorenst

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

2.2.

O0mas xapaKkTepuCTHKAa XUMHYeCKHX 31eMeHToB VIA-rpynnel. Cepa u eé coenuHeHust

https:/furok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

2.3.

O01mas XxapaKTepuCTUKAa XUMHYECKUX dJIeMeHTOB VA-rpynnsl. A30T, pocop u uX coeuHeHHs

https:/furok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

2.4.

O01mas XxapaKTepuCTUKAa XUMHYECKHX dJieMeHToB |V A-rpynnsl.
Yriepon u KpeMHMIi H UX cOeTHHEHHS

https:/furok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

Hror

0 TI0 paszieny

28

Pazn

e 3. MeTajjbl U UX COeMHEHHUsI

3.1

OOuue cBOCTBA METALIOB

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/




3.2. | BaxkHeiilme MeTaLIbl M MX COeIHHEHHS

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

Hroro no paszeny: 13

Pa3znen 4. Xumusi ¥ oKpy:kaonias cpeia

4.1. | BeutecTBa H MaTepHAJIbI B )KU3HH YeJOBeKa 9 https:/furok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

HWroro no pazneny: 9

PesepBHoe Bpems 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




ITHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne | Tema ypoka KosmuecTBo yacos Buasbi, popmsl
n/n KOHTPOJISA
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
padoTshI padoThI
1. |IIpenmer xumuu. Beriecta u ux 1 0 0 VYcTHBIN onpoc;
CBOMICTBA
2. | Merobl MO3HAHUS B XUMUU 1 0 0 [TuceMenHbIM
KOHTPOJIb;
YcTHBIN onpoc;
3. | Ipakruueckas pabora Nel. [Tpuémbl 1 0 1 [IpakTrueckas
6e3omacHoil paboThl ¢ 000pyIOBAaHUEM H pabora;
BemiectBamu. CTpoeHHe TIaMeHH
4. | Ywucrele BelecTBa U CMECH 1 0 0 [TucbmenHsbIi
KOHTPOJIb;
YcTHBIN onpoc;
5. | I[paktuueckas padora Ne2. Ouncrka 1 0 1 [IpakTnyeckas
3arpsi3HEHHON MOBapEHHOM conu pabora;
6. | dusnueckue U XUMHUYECKUE SIBIICHUS. 1 0 0 [TuceMenHbBI
XUMUYECKUE peakiuu KOHTPOJIb;
YeTHBIN 0onpoc;
7. | ATOMBI MOJIEKYJTBI 1 HOHBI 1 0 0 [TucsmeHHsIi
KOHTPOJIb;
VYceTHBIN onpoc;
8. | BerecTBa MOJIEKYJIIPHOTO U 1 0 0 [TucpmenHbII
HEMOJIEKYJISIPHOTO CTPOCHUS KOHTPOJIb;
YceTHBIT 0onpoc;
9. |IIpocThie U CIOXKHBIE BEIIECTBA 1 0 0 [TuceMeHHBIM
KOHTPOJIb;
YceTHBIT 0onpoc;
10. | XumMuveckue 371eMEHThI 1 0 0 VYcrHbIH ompoc;
11. | OTHOCHTENBPHAS aTOMHAS Macca 1 0 0 [TuceMeHHBIH
XUMHYECKHUX IJIEMEHTOB KOHTPOJIb;
VYceTHBIT 0o1poc;
12. | 3HaKM XUMUYECKHX HJIEMEHTOB 1 0 0 [MucbmenHbII
KOHTPOJIb;

YcTHBIN onpoc;




13.

3aKO0H IMOCTOSHCTBA COCTaBa BCIICCTBA

ITuceMeHHEBIN
KOHTpOJIb;
VYceTHBII onpoc;

14. | Xumugeckue popmysbl. OTHOCHTENBHAS [TucrmMeHHbIi
MOJIEKYJISIpHasl Macca KOHTPOJIb;
YcrTHbIN onpoc;
15. | BoruncieHus 1o XuMU4eCKUM [TrucbMeHHBIN
¢bopmymnam. MaccoBas 103151 2JI€MEHTa B KOHTpOJIb;
COCIUHECHUH YcTHBIN onpoc;
16. | BajieHTHOCTh XMMHUYECKHX 3JICMCHTOB. [MuceMeHHbIi
Onpenenenre BaJIEHTHOCTH 3JIEMEHTOB KOHTPOJIb;
1o GpopmysaM UX COETUHEHUM VYceTHBII onpoc;
17. | CocraBiienue XUMHYECKHX (HOPMYIT IO [TucbmenHbIi
BaJICHTHOCTHU KOHTPOJIb;
VYerHbll onpoc;
18. | ATOMHO-MOJIEKYISIpHOE yUeHUE [TuceMeHnHbIiM
KOHTPOJIb;
VYceTHBII onpoc;
19. | 3akoH coxpaHEHHsI MAaCCHI BEIIECTB IIucemenHbIi
KOHTpOJIb;
YeTHBIN 0onpoc;
20. | XuMuyeckue ypaBHeHHUs [TuceMeHHBIM
KOHTPOJIb;
VYceTHBIN onpoc;
21. | Turbl XUMAYECKHUX PEaKITHii IIucemenHsbIi
KOHTpOJIb;
YceTHBIT 0onpoc;
22. | KouTposnbHast paboTa 1o Teme : KonTtponsHast
"I[lepBoHaYaIbHBIE XUMHYECKHUE pabora;
MoHATHS"
23. | Kucnopogn, ero o0rias xapakTepucThKa, [MucermMeHHBIH
HaXO0XJCHHUE B IPUPOJIE U MOTyUECHHE KOHTPOJIb;
VYeTHBIM onpoc;
24. | CpoiicTBa KHCIIOpOIa [MucbmeHHbII
KOHTpOJIb;
VYeTHBIT 01Ipoc;
25. | IIlpumenenue kucimopoaa. Kpyrosopor [InceMeHHBIN
KHCIIOpOJia B IPUPOJIe KOHTPOJIb;

YcTHBIN onpoc;




26.

[Tpaktrueckas padota Ne3. [Tonydenue u
CBOICTBA KUCJIOpOAA

ITuceMeHHEBIN
KOHTpOJIb;
VYceTHBII onpoc;

27. | O30H. AJITOTpOIIHS KUCIOPO/IA. [MucbmenHbII
KOHTPOJIb;
YcrTHbIN onpoc;
28. | Bo3nyx u ero cocras [TucemeHHBIN
KOHTPOJIb;
VYeTHBII onpoc;
29. | Bomopog, ero o0ias XxapakTepUCTHKa, ITuceMeHHBbIH
HaXOXXJCHHUE B TIPUPOJIC U MOTyYCHHE KOHTPOJIb;
VYceTHBII onpoc;
30. | CpoiicTBa 1 MPUMEHEHHE BOIOPOIA [TuceMeHHbIi
KOHTPOJIb;
VYerHbll onpoc;
31. | [Ipaktuueckas padota Ne4. [TonyueHue [IpakTryeckas
BOJIOPO/Ia M MCCIICZIOBAaHUE €T0 CBOWCTB pabora;
32. |Bona [TuceMeHHbIi
KOHTPOJIb;
YcTHBIN onpoc;
33. | XuMHYecKue CBOMCTBA U IPUMEHEHUE [MucemMeHHBIH
BOJIBI KOHTPOJIb;
VYeTHBIT onpoc;
34. | Boma-pactBoputenb. PacTBopsI. IIucemenHsbIi
KOHTPOJIb;
YeTHBIN 0onpoc;
35. | MaccoBasi 107151 pacCTBOPEHHOTO [TucpmeHHbIi
BEIIIECTBA KOHTPOJIb;
VYeTHBIM onpoc;
36. | IIpaktuueckas padora Ne5. [IpakTuueckas
[TpuroroBnenue pacTBopa ¢ pabora;
ONpeAcIEHHON MacCOBOU JTOIEN
PacTBOPEHHOTO BEIIECTBA (COIM)
37. | Pemenue 3amau [InceMeHHBIM
KOHTPOJIb;
38. | Komnuecta BeriectBa. Mok, MossipHast [MTucbrMeHHbBIH
Mmacca KOHTPOJIb;

YcTHBIN onpoc;




39.

Brruncienue ¢ ucnoiabL30BaHUEM
HOHSATUH "KOIM4ecTBO BelecTBa” "
MoJisipHas macca"

ITuceMeHHEBIN
KOHTpOJIb;
VYceTHBII onpoc;

40.

3akoH ABorazipo. MossipHblil 00bEM
rasoB.

ITucbmeHHbIN
KOHTpOJIb;
YcTHbIN onpoc;

41.

OO0bEMHBIE OTHOILIEHUS Ta30B MPU
XUMHUYECKUX PEAKIUAX

ITuceMeHHEbIN
KOHTPOJIb;
VYeTHBII onpoc;

42.

Pemrenue 3amau

IIceMeHHbBIN
KOHTPOJIb;

43.

OKCcUIbl

[TuceMeHHbI
KOHTPOJIb;
YcTHBIN onpoc;

44,

I'uapookcuasl. OcHOBaHUS

I1rcbMeHHbBIN
KOHTPOJIb;
VYceTHBII onpoc;

45.

XHUMHUYECKHE CBOMCTBA OCHOBAHUI

ITuceMeHHbIi
KOHTpOJIb;
YeTHBIN 0onpoc;

46.

AMpoTepHbIE OKCUIBI U THIPOKCHIBI

T1rceMeHHbBIN
KOHTPOJIb;
VYeTHBIT onpoc;

47.

Kucnotsl

[ InceMeHHbBIN
KOHTPOJIb;
YeTHBIN 0onpoc;

48.

XMMHNYECKUE CBOMCTBA KUCIIOT

IIncbMeHHbBIN
KOHTPOJIb;
VYeTHBIM onpoc;

49.

Comn

TTrceMeHHbBIN
KOHTPOJIb;
VYeTHBIM onpoc;

50.

XHUMHUYECKUE CBOMCTBA COJIEN

IIncbMeHHbBIN
KOHTPOJIb;
VYeTHBIT 01Ipoc;

51.

[Tpaktuyeckas pabora Ne6. Perenne
9KCIIEPUMEHTAIBHBIX 3aa4 110 TEME
"BaxxHeiiime Kiacchl HEOPraHUYECKUX
coenuHeHun"

[IpakTuueckas
pabora;




52.

Kontponbnas padota mo teme :"
Baxueiimue npeacraBuTenu
HEOPraHUYeCKHUX BellecTB"

ITuceMeHHEBIN
KOHTpOJIb;
VYceTHBII onpoc;

53. | Knaccudukanus XMuMUYECKUX JIEMEHTOB [MucbmenHbII
KOHTPOJIb;
YcrTHbIN onpoc;
54. | [lepuognueckuii 3axon JI.11. Menneneesa [TrucbMeHHBIN
KOHTPOJIb;
YcTHBIN onpoc;
55. | [Tepuoauueckas TabIUIIa XUMHYSCKUX ITuceMeHHBbIH
JJIECMEHTOB KOHTPOJIb;
YcTHBIN onpoc;
56. | Crpoenue aToma [TucpbmeHHBII
KOHTPOJIb;
YcTHBIN onpoc;
57. | PactipenienieHue 3J€KTPOHOB TI0 [TucrmeHHbIH
JHEPrEeTHYCCKUM YPOBHSIM KOHTPOJIb;
VYceTHBII onpoc;
58. | 3HaueHne MEPUOTUUYECKOTO 3aKOHA VYcrHbIH onpoc;
59. | Kuszns u gesreasuocts JI. . VYcrHbIl onpoc;
Menneneena
60. | Pemenwue 3amau [TuceMeHHbIi
KOHTPOJIb;
61. | DneKTPOOTPULIATENBHOCTh [TuceMeHHBIM
KOHTPOJIb;
VYeTHBIM onpoc;
62. | OCHOBHBIE BHIBI XUMUYECKOM CBSA3H ITucpmenHbIH
KOHTPOJIb;
VYeTHBIM onpoc;
63. | CrereHb OKUCIICHUS [TuceMeHHbIM
KOHTPOJIb;
VY ceTHBIN 0o1poc;
64. | IloBTopenue [TuceMeHHBIH
KOHTPOJIb;
YcTHBIN onpoc;
65. | KonTponsHas pabora Konrtponbnas

pabora;




66. | AHaIM3 KOHTPOJIBHOW PabOTHI 1 0 0 CamootieHKka ¢
UCTIOJIb30BaHUEM
«O1EeHO04YHOr 0
JHCTa;
67. | I[loBTOpenue 1 0 0 [MucbmenHbIi
KOHTPOJIb;
VYerHbll onpoc;
68. | I[loBTOpenue 1 0 0 [TucbMeHHBIN
KOHTPOJIb;
VYceTHBII onpoc;
OBUIEE KOJIMYECTBO YACOB I10 68 3 6
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Ne | Tema ypoka KounyecTBo 4yacoB Buapbl,
n/n dbopmbi
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHe
KOHTPOJIA
padoThI padoThI

1. |IloBropenue u yriyOneHnue 3HAaHUN 1 0 0 [TucbmMeHHBbIH
OCHOBHBIX Pa3J/IeNoB Kypca § Kiacca KOHTPOJIb;

YcTHbI
OIpOC;

2. | IloBTOpeHue U yriyOJIeHUE 3HAHUIA 1 0 0 ITuceMenHbIN

OCHOBHBIX Pa3/IeoB Kypca § kiacca KOHTPOJIb;
YcTHBII
OIIpoc;
3. | OKHCIUTEIPHO-BOCCTAHOBUTEIIBHBIC 1 0 0 [TuceMeHHBIH
peakun KOHTPOJIb;

YcrHbIi
OIIpoC;

4. | Tennosble 3ppexThl XUMUUECKHX peakiuii | 1 0 0 [InceMeHHBIM
KOHTPOJIb;
YcrHbII
OIIpOC;

5. | CkopocTbh XMMUYECKHUX peaKIfii 1 0 0 ITuceMeHHBIN
KOHTPOJIb;
YcrHbI
OIIpoC;

6. |I[Ipakruueckas padora Nel .M3yuenue 1 0 1 [TuceMeHHBIN
BIIMSHUS YCIIOBUH IIPOBEICHUS XUMUUECKOU KOHTPOJIb;
peakuuu Ha €€ CKOPOCTh YcrHbIi

OIIpOC;




7. | O6parumele peaknuu.ITorsTHE O [TnceMenHbIM

XUMHUYECKOM PABHOBECUU KOHTpOJIb;
YcrHbIit
OIIpoC;
8. | CymHOCTb mpoiiecca EKTPOXUMUIECKOM [TucbMeHHbli
JUCCOLMALIUU KOHTpOJIb;
YcTHbIi
OI1poC;
9. | Auccomumarus KUCIOT, OCHOBAaHHUH U COJIeH [TuceMenHbIN
KOHTPOJIb;
VYcrHblit
OTIpoC;
10. | CunbHble u crnadbie 37eKTpoauThl. CTEreHb [TucemeHHbIM
JUCCOLMALIUU KOHTPOJIb;

VYcrHblit
OI1poC;

11. | Peakuuu HOHHOTO OOMEHa [TuceMeHHBIN
KOHTPOJIb;
YcrHblid
OIIpoC;

12. | Tunponms coneit [TuceMeHHBIN
KOHTPOJIb;
YcTHbI
OTIpoC;
13. | IIpaktuueckas pabora N2 Pemienue [IpakTuueckas
OKCIIEPUMEHTAIBHBIX 3aJa4 110 TEME pabora;
"CBoiicTBa KUCIIOT, OCHOBaHHH U COJICH KaK
NEKTPOJIUTOB"
14. | KonrpouspHas paboTa no Teme : "BeriectBo KonTponbHas
U XUMHYECKUE peakiun" pabora;
15. | XapakTepucTrKa rajJoreHoB IInceMeHHBIH
KOHTpOJIb;
YcrHbI
OTIpoC;

16. | Xmop [TucbMeHHBIIH
KOHTPOJIb;
YcrHbIi

OIIpoC;




17.

XIIOpOBOAOPO: MOJTYYECHUE U CBOWCTBA

ITnceMeHHEBIN
KOHTpOJIb;
YcrHbiit
Ompoc;

18.

Consanas Kuciiotra 1 e€ coju

IInceMeHHBIN
KOHTPOJIb;
VcTHBIN
OTpoc;

19.

[IpakTrueckas padota Ne3. [Tonyuenue
COJITHOM KHMCJIOTBI

[IpakTrueckas
pabora;

20.

XapakTepucTUKa KUCIOPOJa U CEPBI

IInceMeHHBIN
KOHTPOJIb;
YcTHbIM
O1poc;

21.

CaoiicTBa ¥ MpUMEHEHHE CePhl

ITuceMeHHBIN
KOHTPOJIb;
YcTHbIN
O1poc;

22,

Ceposoaopona. Cynbhuibt

IInceMeHHBIN
KOHTPOJIb;
VcTHBIN
Ompoc;

23.

Oxcun cepsi (1V). Cepaucras kucnota

ITuceMeHHBIN
KOHTPOJIb;
YcTHbIN
OIpoc;

24,

Okxcup cepsl (V). Cepnas kucnora

IInceMeHHBIN
KOHTpOJIb;
VcTHBIN
OIpoc;

25.

[IpakTuueckas pabora Ne4. Pemenue
SKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
"Kucnopon u cepa"

[IpakTnueckas
pabora;

26.

XapaktepucTtrka azoTa u gocdopa.

duznueckre 1 XUMUYECKHE CBOUCTBA a30Ta

IInceMeHHBIN
KOHTPOJIb;
YcTHbIM
OIpoc;

27.

AMMmuax

ITuceMeHHEBIN
KOHTpOJIb;
VcTHBIN
OTpoc;




28.

[IpakTrueckas padota Ne5. [TomydueHue
aMMHaKa 1 U3y4E€HHE €r0 CBOWCTB

[IpakTnueckas
pabora;

29.

CoJyi1 aMMOHUS

IInceMeHHBIN
KOHTPOJIb;
VcTHBIN
OTIpoC;

30.

A30THag KUCI0Ta

IInceMeHHBIN
KOHTPOJIb;
YcTHbiit
Ompoc;

31.

Conur a30THON KUCIIOTEI

IInceMeHHBIN
KOHTPOJIb;
YcTHbIM
O1poc;

32.

dochop

ITuceMeHHBIN
KOHTPOJIb;
YcTHbIN
O1poc;

33.

Oxcun pochopa (V). DocdopHas kuciaora
U e€ conu

IInceMeHHBIN
KOHTPOJIb;
VcTHBIN
Ompoc;

34.

XapakTepucTrKa yriiepoaa U KpeMHUsI.
Annorponus yriepoaa

ITuceMeHHBIN
KOHTPOJIb;
YcTHbIN
OIpoc;

35.

XUMHUYECKHE CBOMCTBA YIJIEPOa.
AncopOrus

IInceMeHHBIN
KOHTpOJIb;
VcTHBIN
OIpoc;

36.

Oxcup yraepoaa (1) - yrapusrit ra3

ITuceMeHHBIN
KOHTPOJIb;
VcTHbIHM
OIpoc;

37.

Oxcun yriepoza (1V) - yriaekucisrii ras

IInceMeHHBIH
KOHTPOJIb;
YcTHbIM
ompoc;




38. | VroabHas kuciaota u e€ conu. Kpyropopot [TucbMeHHbII

yriaepojia B pupojie KOHTPOJIb;
YCTHBIN
OTpoc;

39. | [Ipaktuueckas padora Ne6. [TonyueHue [TpakTuyeckas
okcunaa yriepoaa (1V) u uzydenue ero pabora;
cBoiicTB. Pacro3naBanue kapOoHATOB

40. | Kpemuuii. Oxcun kpemuus (IV) IInceMeHHBIM

KOHTPOJIb;
YCTHBIN
OI1poC;

41. | Kpemuuesas kuciora u €€ conu. CTeko. IInceMeHHBIM

IHemeHnT KOHTPOIIb;
YcTHbIN
OTpoc;

42. | KouTposbHas pabora 1o Teme : KontponsHast
"Hemeramisr" pabora;

43. | XapakTepuCTHKa METaJIIOB [TucemeHHbIM

KOHTPOJIb;
YcTHbBIN
OTIpoC;

44. | HaxoxaeHue MEeTaJJIOB B TIPUPOIC U ITuceMeHHEBIH

o0111He CrIOCOOBI UX MOTYYCHHUS KOHTPOJIb;
YcrHbI
Ompoc;

45. | XuMHUYEeCKHe CBOMCTBA METAIITIOB. [TucemeHHbBIM
DICKTPOXUMHYCCKHN PSIT HATTPSKCHUS KOHTPOJIb;
METAJIJIOB YcTHbI

OTIpOC;

46. | CrmaBbl [TuceMeHHBII
KOHTPOJIb;
YcTHbIN
OTpoc;

47. | llemouHble METAILITBI [TruceMeHHBII
KOHTPOJIb;
YCTHBIN
ompoc;

48. | Maruwii. Illenouyno3eMeabHbIC METAILIBI [TucbmeHHbBIM

KOHTPOJIb;
YcrHbIi

OIIpoC;




49.

Baxueiinme coeTMHEHNS KaJIbIIN.
JKécTkoCTh BOAEI

ITnceMeHHEBIN
KOHTpOJIb;
YcrHbiit
Ompoc;

50.

AnmroMuHUH

IInceMeHHBIN
KOHTPOJIb;
VcTHBIN
OTpoc;

51.

Baxxneiinie coenTMHEHUS aTFOMAHUS

ITnceMeHHBIN
KOHTPOJIb;
YcrHbIi
O1poc;

52.

Keiaxeso

IInceMeHHBIN
KOHTPOJIb;
YcrHbIi
Ompoc;

53.

COG,I[I/IHCHI/ISI KEIIC3a

ITuceMeHHBIN
KOHTPOJIb;
YcTHbIN
OIpoc;

54.

ITpakTuyeckas pabora Ne7. Pemenune
9KCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"Metanist"

IIpaxTueckas
pabora;

55.

KonTtponbHas pabora no teme "MeTtasibl"

KoHntposbHas
pabora;

56.

OpraHI/I‘ICCKaH XUMUA

ITuceMeHHBIN
KOHTPOJIb;
VcTHBIN
OIpoc;

57,

[IpenenpHbIE (HACHIMIEHHBIE) YTIEBOIOPOIBI

ITuceMeHHBIN
KOHTPOJIb;
VcTHBIN
OIpoc;

58.

HenpenenbHble (HEHACHIILIEHHBIE)
YTJIEBOJOPOBI

ITnceMeHHBIN
KOHTPOJIb;
YcTHbIM
OIpoc;

59.

ITonumepst

ITuceMeHHEBIN
KOHTpOJIb;
VcTHBIN
OTpoc;




60.

IIponsBoaHble yrieBoopoaoB. CriupTsl

ITnceMeHHEBIN
KOHTpOJIb;
YcrHbiit
Ompoc;

61.

Kap6onoBbie kucinoTsl.CoKHbIE H(UPHI.
Kupsl

IInceMeHHBIN
KOHTPOJIb;
VcTHBIN
OTpoc;

62.

YrieBoanl

ITnceMeHHBIN
KOHTPOJIb;
YcrHbIN
O1poc;

63.

AMUHOKHUCIOTEL. benku

IInceMeHHBIN
KOHTPOJIb;
YcrHbIN
Ompoc;

64.

HroroBas koHTpoIbHAs paboTa

Konrtponbnas
pabora;

65.

Peszepn

YcTHBIN
OTIpoC;

66.

Peszepn

YcTHBIN
Ompoc;

67.

Peszeps

VYcTHBIN
OTIpoC;

68.

Pe3zepn

YcTHBIN
ompoc;

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

8 KJIACC

Xumus. 8 knacc/Pymsuruc I'.E., ®enpaman @.1°., AkunonepHoe obmectBo «M3narensctBo «lIpocBemenuey;
BBenure cBoil BapuaHT:

9 KJIACC

Xumus. 9 knacc/Pymsuruc I'.E., ®enpaman @.1°., AkunonepHoe o6mectBo «M3narensctBo «lIpocBemenuey;
BBenure cBoil BapuaHT:

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

8 KJIACC

["apa H. H. Xumus : ypoku B 8 kinacce : mocodue i yauTens /

H. H. I'apa. — 2-e m3x., nepepad. — M. : [IpocBemenue, 2014.
I'apa H.H. Xumus. 3agaunuk ¢ nomouHukom. - M.: [Ipocsewienue, 2014.
Xumus noypouHslie miansl 8 kiacc no yueonuky Pymsutuc I'.E., ®enpaman O.I.

A. bopoBckux 3aueTHble padOoThI 10 XUMUHU K yueOHUKY Pyasutuca "Xumus 8 kinacc" M. M3garenscTBo
"Ok3amen", 2019

9 KJIACC

I'apa H. H.

20 Xumus : ypoku B 9 kiacce : mocodue /i yuuTens /

H. H. I'apa. — 2-e m3x., nepepad. — M. : [IpocBemenue, 2014.

XuMmus noypouHble miansl 8 kiacce 1o yueOnuky Pymsuruc I'.E., ®enpaman O.I.

A. bopoBckux 3adeTHble paboThI 110 XUMUU K yueOHUKY Pyasutuca "Xumus 9 kinacc" M. M3parenscTBo
"Ox3amen", 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET

8 KJIACC

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

9 KJIACC

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/



https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/



MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O ITPOIIECCA

YYEBHOE OBOPYJIOBAHMUE

[Tepuonnueckas cucrema xummuueckux 3neMentoB /1. . Menneneena. (IICXD)
Psin anexTpooTpuaTeIbHOCTH XUMHUYECKUX JIEMEHTOB.
Muxkponabopatopust 115l XHMUYECKOTO SKCIIEPUMEHTA
Hab6op mozeneit aTOMOB /7151 COCTaBICHUS MOJIECKYJ
[taTuB 1a00paTOPHBII METAIUTUYECKHA

[IITaTuB 1aOOPaTOPHBIN TIIACTMACCOBBIN

[Tpobupku

CnuproBKa

JlepkaTtenu amsi mpoOUpOK

Monenb KpUCTaNIMYECKOM PEIIeTKH aamasa

Mopenu XuMHUYECKUX 3aBOJIOB

Cyxoe roprouee

®dapdopoBas yaiika

Boponka

XUMHYECKU CTaKaH

Habop peakTuBoB: conu cynab(haTsl

HabGop peakTtuBoB: coiu KapOOHATHI

Habop peakTuBOB: COJIM XJIOPHUIBI

Habop peakTuBOB: COIM HUTPATHI

HaGop peakTuBoB: MeTaIbI

Hab6op peakTuBOB: HEMETAIIBI

HaGop peakTuBOB: OKCHIBI

Habop peakTuBOB: THAPOKCHIBI

Habop peakTrBOB: HEOpraHMUECKUE KUCIOThI

Habop peakTrBOB: opraHnuecKue KUCIOThI

Habop peakTuBoB: MUHEpaIbHbIE yI0OpEHUS

Habop peakTrBOB: oprannyueckue BeriecTBa
Komnexknus «Cpipbe 11 4epHOU METaJUTypPIHH
Komnexkuust «Coipbe A5 IBETHOM METALTypPTHI
Komnexknus «Cpipbe 111 XUMAYECKON
npomsiiieHHocTU»Komiekus «Chipbe 7151 CTPOUTENBbHON
npoMblnieHHOcTU»Komieknus «CTpoeHne TOpHbIX TOPOaI»
Komneknus «AToMUHAIDY

Komnekuus «TormuBoy

Komnnekuwus «BonokHa»

Konnexnus «HedTb»

Konnexuust «topd»

Konnexkuust «I3BeCTHAKI

Komneknuns «Ctekio u u3ienus u3 CTeKyIa
Komnekuus «Kayayk»

Komneknus «Kayayku»

DkpaHbl POHOBBIE

Tabnuibpl 0 HEOPTraHMYECKOW XUMUU



Tabnuipl 0 OpraHUYecKOr XUMUHU

[Tepuoanueckas cucrema xumuueckux aneMeHToB J[. 1. Menaeneesa
Tabnua «PacTBOPUMOCTH OCHOBAaHHM, KUCIIOT, COJIEH B BOJIE U
cpena»Tabmuna «KonudaecTBeHHbBIC BETUYHHBI B XHMUM))

Tabnuna «IIpaBuna TeXHUKH 6€30MaCHOCTHY

Hab6op mopTpeToB 115 KaOMHETa XUMHH

BrITspxHOM mIKad

CTtoJ1 IEMOHCTPALIMOHHBIH

Arnnapar Kunna

OBOPYAOBAHME VIS ITPOBEAEHUS ITPAKTUYECKHUX PABOT

XHUMHUYECKHE PCAKTUBLI U OGOpYI[OBaHI/IC B COOTBCTCTBUU C MCTOAUUCCKMMHU YKa3aHUAMU K
ACMOHCTPALIHOHHBIM OIIbITaAM.
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