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IHHOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamMma o XxuMuu Juist ooyuaromuxcst 8-9 kinaccos cocraBieHa Ha OCHOBE TpeGoBaHui k
pe3ysbTaTaM OCBOSHHSI OCHOBHON 00pa30BaTeIbHOM IPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHMUs,
npencraBieHHbIX B DenepaibHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIIEro
00pa3oBaHusl, C yUETOM pacipeaeiaEHHBIX M0 KIaccaM IPOBEPSIEMBIX TPeOOBAHUH K pe3y/IbTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTeIbHOI pOrpaMMbl OCHOBHOT'O OOLIEr0 00pa30BaHUs U 3JIEMEHTOB COJACPKAHUS,
MIPEJICTaBICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE IO XUMUH, a TaKKe Ha ocHOBe [IprmMepHOil mporpaMmbl
BOCIUTaHMsI 00yUaroIIKXCsl IPH MTOJyYEHUH OCHOBHOT'O 00111ero oopa3oBanus u ¢ yuérom Konuenuun
IpernoiaBaHus yueOHOTo npeamMeTa « XUMHUs» B 00pa3oBaTelbHbIX opranusamusix Poccuiickoi
®enepanyy, peanu3yoLMX OCHOBHbIE 0011e00pa3oBarenbHble IporpamMmmsl (yTB. Pemmenunem Komnernn
Munnpocsemienust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bxuiag yuebHoro npenmMera « XUMHUsA» B JOCTH)KEHUE L€ OCHOBHOI'O 00111ero 00pa3zoBaHus 00yCI0BICH
BO MHOTOM 3HAa4Y€HHUEM XHMHUYECKOM HAayYKHM B IO3HAHUHW 3aKOHOB MPUPO/JIbI, B PA3BUTHUH IMTPOU3BOAUTCIIbHBIX
cuJ1 00LIECTBa U CO3JJaHUH HOBOM 0a3bl MaTepUaIbHON KYJIbTYpHI.

XUMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HaYK PAacIpOCTpaHmIa CBOE BIMSHUE HA BCe 001acTH
YEJIOBEUECKOr0 CYLIECTBOBAHMUS, 3a/1aJla HOBOE BUEHUE MUPA, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM
MHUPOBOU KYJIbTYpbl, HEOOXOJMMBIM YCIOBHEM >KM3HH OOIIECTBA: 3HAHUE XUMHUH CIIY)KUT OCHOBOM JIJIst
(bopMHpOBaHUS MUPOBO33PEHUS UEIOBEKA, €r0 MPEACTABICHUI O MaTepHaIbHOM €IMHCTBE MUPA; BXKHYIO
poJib UrparoT GopMUpyeMble XUMHUEHN NMPEACTaBIECHUS 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, IpobdieM
31paBOOXPAHEHUS.

B ycnoBusix Bo3pacraroniero 3Ha4eHus XMMHUH B )KU3HU OOIIECTBA CYIIECTBEHHO MOBHICHIIACH POJIb
XUMHUYECKOTO 00pa3oBaHus. B miaHe conuanu3aiiy OHO SIBISIETCS OJHUM U3 YCIOBUM ()OpPMHUPOBAHUS
WHTEJUICKTA JJMYHOCTH U TAPMOHUYHOTO €€ pPa3BUTHSI.

CoBpeMEHHOMY YEJIOBEKY XUMUYECKHE 3HAHUSI HEOOXOUMBI AJIs TPHOOpETEHUsST OOMIEKYIbTYPHOTO
YPOBHSI, IO3BOJISIFOIIETO YBEPEHHO TPYIUTHCS B COIIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOTOOOpa3HOM
KU3HU OOIIECTBA, AJI1 OCO3HAHUS BaKHOCTU Pa3yMHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U 3JI0POBBIO
JIPYTUX, K OKPYKarOUIEN IPUPOAHON Cpesie, Uil TPAaMOTHOTO MOBEACHUS IPU UCTIOJIb30BAHUM PA3JTUYHBIX
MAaTepHAIOB U XMMUYECKUX BEIIECTB B TOBCETHEBHOMN KU3HHU.

XuMuyeckoe 00pazoBaHUE B OCHOBHOM LIKOJIE SIBJIsieTCS] 0a30BBIM 110 OTHOIICHUIO K CHCTEME OOIIEero
XUMHUYEcKoro oopazoBanus. [I03TOMy Ha COOTBETCTBYIOIIEM EMY YPOBHE OHO pealn3yeT MpUCYIIHe 001emMy
XUMHAYECKOMY 00pa30BaHUIO KITIOUEBbIE IIEHHOCTH, KOTOPBIE OTPaXKaOT roCy1apCTBEHHbBIE, O0IIECTBEHHBIE U
MHIUBUAYaAJIbHbBIE TOTPEOHOCTU. DTUM ONpPEAEIAETCS CYUTHOCTh 00IIel cTpaTeruu 00y4eHus, BOCIUTAHUS U
pa3BUTHA 00y4JaIOIIUXCS CPEACTBAMU YyU€OHOTO MpeaMeTa «XUMHUS.

N3yuenune nmpeamera: 1) cnocoOCTBYET pean3aiiii BO3MOXHOCTEH /71l caMOpa3BUTUS U (POpMUPOBaHUS
KYJIBTYpBI JIMYHOCTH, €€ 0011el 1 (yHKIMOHATBHON TPaMOTHOCTH; 2) BHOCUT BKJIaJ B (popMUpOBaHHE
MBILUICHHUS] U TBOPUYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSTEIILHONW yueOHOM
NeSITeNIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIE0BATENIbCKUX YMEHUHN, HEOOXOAUMBIX KaK B TIOBCETHEBHOM
KHU3HH, TaK U B IPOPECCUOHATIBHOMN EATENILHOCTH; 3) 3HAKOMHUT CO CHEIM(PUKON HAyYHOTO MBILIUICHUS,
3aKJIaJpIBA€T OCHOBBI LIEJIOCTHOT'O B3IVIsI/1a HA €IMHCTBO NPUPOBI M YEIOBEKA, SIBIISETCS OTBETCTBEHHBIM



3TarnoM B (HOPMUPOBAHUU €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH MOPOCTKOB; 4) CIOCOOCTBYET
(bopMHPOBAHUIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY,
BHOCHUT CBOH BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHKE IIKOJIbHUKOB.

Haspannple HampaBiIeHUS B 00yYSHUN XUMUU 00ECIICUNBAIOTCS CIICITUGBUKON COZepKaHUS MIPEIMETa,
KOTOPBIH ABIISETCS NEAAroTHYeCKH aJaiTUPOBAHHBIM OTPaKeHHEM 0a30BOM HayKH XMMHHU Ha ONpeeIEHHOM
Jrare €€ pa3BUTHS.

Kypc x¥uMuu 0CHOBHOM HIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YYAIOIMMICS OCHOB HEOPTaHUYECKOM
XMMHUU ¥ HEKOTOPBIX MOHATHH U CBEIEHHH 00 OTIEIbHBIX 00BEKTaX OPraHNYECKON XUMUH.

Ctpykrypa coaep:kanus npeamera chopMHUpPOBaHA HA OCHOBE CUCTEMHOT'0 TIOJX0/Ia K €r0 U3y4YEeHHIO.
ConeprxkaHue CKJIaIbIBACTCSA U3 CUCTEMBI MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMbI IOHITHI
0 XUMH4YecKoH peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbI IO MPUHIIUITY TOCIEI0BATEIBHOIO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHHUI pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
y4eHUsl KaKk OCHOBBI BCETrO €CTecTBO3HaHus, ypoBHs [lepuonnueckoro 3akona [I. 1. MenneneeBa kak
OCHOBHOT'O 3aKOHA XMMUH, YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H, MPEACTaBICHUIN 00
ANEKTPOIIUTUYECKON JUCCOIUAIINH BEIIECTB B pacTBOpax. TeopeTnyeckue 3HaHUS pacCMaTPUBAIOTCS Ha
OCHOBE SMITMPUYECKH TMOJTYUYEHHBIX U OCMBICIICHHBIX (PaKTOB, Pa3BUBAIOTCA MMOCIIEI0BATEIHLHO OT OAHOTO
YPOBHS K APYTrOMY, BBIMOIHSSA (YHKIIMH OOBSICHEHUS U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO TPUMEHEHHUS U MOTYYEHUS U3yIaeMbIX BEILIECTB.

Takast opranu3anus cojepKaHus Kypca cnocoOCTBYET MPeACTaBICHUI0 XUMUYECKOM cOCTaBIsIOIEeH
Hay4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHO npuposl. Tem caMbIM oOecreunBaeTcsi BO3MOKHOCTb
¢dbopmHpoBaHUs y 00yUarOMIUXCs HIEHHOCTHOI'O OTHOIICHHUS K HAyYHOMY 3HAaHMIO U METO/1aM IO3HaHUs B
Hayke. BaxHO Taxk)ke 3aMETUTh, 4YTO OCBOEHHE COLEP KAHUS Kypca IPOUCXOIUT C IIPUBJICUEHUEM 3HAHUH U3
paHee U3y4eHHbIX KypcoB: «Okpyxkaromuil Mmup», «bruonorus. 5—7 knaccel» 1 «Pu3uka. 7 Kjacc.

HEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K nHampaBieHnio nepBoCcTeNeHHON 3HAUMMOCTH MIPH peain3aly 00pa3oBaTeIbHbIX (QYHKIUN
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 (POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNA —
BOKHEUINX (hAaKTOB, MOHSATHN, 3aKOHOB U TEOPETHUECKHUX MMOJOKEHUM, TOCTYITHBIX 0000IIIEHUHN
MHPOBO33PEHUECKOT0 XapaKTepa, sI3bIka HayKH, 3HAaHUH O HAyYHBIX METO/IaX U3YUYEHUS BELIECTB U
XUMUYECKUX PEAKIUi, a TaKKe B (GOPMUPOBAHUH M PA3BUTHU YMEHHI U CIIOCOOOB JIEATETLHOCTH,
CBSI3aHHBIX C TUTAHUPOBAHHUEM, HAOIIOIEHUEM U MTPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOIIOIEHUEM
npaBujI 6€30MacHOT0 OOpAIeHHsI C BEIECTBAMH B TTOBCEIHEBHOM KU3HU.

Hapsany ¢ 3Tum nenu u3ydeHus npeaMera B porpaMMe yTOUHEHB! M CKOPPEKTHPOBAHBI ¢ YYETOM HOBBIX
IIPUOPHUTETOB B CUCTEME OCHOBHOT'O 00111er0 00pazoBanus. CerogHsi B 00pa3oBaHUM 0CO00 3HAUUMOM
MPU3HAETCS HAIIPABJICHHOCTh 00YyYEHHsI HA Pa3BUTHE U CAMOPA3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
MHTEJUIEKTa U 0011el KynbTypbl. O0yueHHe yMEHUIO YUUThCS U MPOJOKAaTh CBOE 0Opa3oBaHue
CaMOCTOSATEJILHO CTAHOBUTCS OJHOM M3 BAKHEHIINX (DYHKIMI yI4EOHBIX TTPEIMETOB.

B cBs31 ¢ 3TUM Npu U3ydeHUU IpeaIMeTa B OCHOBHOMW HIKOJIE JOMUHUPYIOIIee 3HaUeHHEe MPUoOpeu Takue
LEJH, KaK:

— (GOopMHpPOBAHNE UHTEIJIEKTYAIbHO Pa3BUTON JINYHOCTH, TOTOBOM K caMO0OOPa30BaHUIo,
COTPYAHUYECTBY, CAMOCTOSATEIILHOMY MPUHITHIO PELICHUH, CIIOCOOHOM ananTupoBaThCst K OBICTPO
MEHSIOLUMCS YCIIOBUSAM KU3HU;



— HaIpaBJIEHHOCTbh 00YYEHUsI Ha CUCTEMAaTUYECKOe MPUOOIICHHE YUalIUXCs K CAMOCTOSITEIIbHON
MO3HABATENIbHON 1eATEIbHOCTH, HAYYHBIM METOAAM MO03HaHus, GOPMUPYIOLIUM MOTHUBALIUIO U
pa3BUTHE CIIOCOOHOCTEH K XUMUMU;

— obecrieyeHne yCIOBUH, CIIOCOOCTBYIOIIUX MPUOOPETCHUIO 00YJIAOIIIMMHUCS OTIBITA Pa3HOOOPA3HOM
JIeSITEIbHOCTH, TIO3HAHUS U CAMOIIO3HAHUS, KJIFOUCBBIX HABBIKOB (KJIFOYEBBIX KOMITETEHIINH ), HIMEIOIIUX
YHUBEpPCATbHOE 3HAYCHHUE JJIS1 PA3JIMIHBIX BUJIOB JIESITEIbHOCTH;

— (dopMupoBaHEC YMEHUI OOBSICHITH U OIICHUBATH SIBIICHUSI OKPYKAOIIET0 MUPA Ha
OCHOBAHWM 3HAHUM U ONBITA, OJYYEHHBIX IPU U3YUYEHUH XUMUU;

— (bOpMHpOBaHI/Ie y 06yqafoumxc;1 T'YMaHHUCTHUYCCKUX 0THOH.ICHHI>1, IIOHUMaHuA ICHHOCTHU
XMMHYCSCKHX 3HAHUH I BLIpa6OTKI/I 9KOJIOTHYCCKHU H6H6C006p8.3H01"O IIOBCACHMUS B 6bITy u pr,HOBOﬁ
ACATCIIbHOCTH B LECJIAX COXPAaHCHUSA CBOCTO 3IO0POBbA U oxpymaromeﬁ HpHpOI[HOﬁ CpEabIl;

— pa3BUTHE MOTHBAIMU K O0YUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE
YCBOEHHSI 00IIIEUEIIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY MPpOduIs 1
HaNpaBJICHHOCTH JATbHEHIIIEro 00yIeHHUSI.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YHEBHOM IIVIAHE

B cucreme 06H.I€l"0 06p8.30BaHI/I$I «XHUMUSI IIpU3HAaHa 00s13aTeNbHBIM y‘{C6HbIM IMpeaAMCTOM, KOTOpLIﬁ
BXOJHUT B COCTaB HpeﬂMeTHOﬁ obiactu ((ECTeCTBeHHO'Hay‘IHBIe MpEaAMETBD).

VY4eOHbIM MIaHOM Ha e€ u3ydyeHue oTBeieHo 136 yueOHbIX 4acoB — 10 2 4. B HeZENo B 8 1 9 kiaccax
COOTBETCTBEHHO.

COJAEPKAHUE YYEBHOI'O IIPEIMETA

8 KJIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuun. Ponb xuMuu B xKU3HU YenoBeka. Tena u Bemectsa. @U3nyeckue CBOMCTBA BENIECTB.
ArperatHoe cocTosiHue BenlecTB. [[oHsATHE 0 METOaX MO3HAHUS B XUMHUHU. XUMHS B CUCTEME HaYK.
UucTteie BemecTBa u cMecu. CrIocoOBI pa3/iesieHUs: CMECeH.

ATOMBI U MOJIEKYJIbI. XUMHUYeCcKHUe 371eMeHThl. CHMBOJIBI XUMUYECKUX 3J1€MEHTOB. [IpocThie u
CJIOXKHBIE BEIIeCTBAa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.
Xumunyeckas popmyia. BaleHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH IOCTOSIHCTBA

CcoCTaBa BCIICCTB. OtnocurenbHas aroMHas Macca. OTHOCUTEIIbHAS MOJICKYJIdpHas Macca.
MaccoBast 1011 XUMHYECKOT0 JIeMEHTa B COCAUMHCHUU.

®u3nuecKue U XUMHUECKHE SIBJICHUSA. XUMHUUECKas peakus U €€ MpU3HaKu. 3aKOH COXPaHEHUS
MaccChl BEIIeCTB. XuMu4eckue ypaBHeHus. Kiiaccudukanmsi XuMUIeCKUX peakiuii (CoeTMHEHMS,
pa3ioXKeHus, 3aMeIleHus, OOMEHa).

XUMHUECKUH 3KCTIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW TOCY/I0H, C TpaBUiIaMH pabOThI B 1a00paToOpHH U
npuémamMu oopareHus ¢ 1abopaTopHbIM 000PYAOBAaHUEM; U3YUCHUE U ONMHCAHNE (PU3MUECKIX CBOWCTB
00pa3IoB HEOPraHUYECKUX BEUIECTB; HAOMIOACHNE (PU3MUECKUX (TIIaBICHUE BOCKA, TASTHHUE JIbJIa,
pacThpaHue caxapa B CTyINKe, KHTICHHE U KOHACHCALMs BObl) U XUMHUYECKHUX (TOpEHUE CBEUH,
MMPOKaJIMBaHUE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTON) SIBICHUM, HAOIIOJICHUE U ONUCAHHE



MPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuil (pa3jaoKeHue caxapa, B3aUMOACHCTBUE CEPHOM KUCIIOTHI €
XJIopu10M Oapusi, pasioxenue ruapokcuna meau(ll) npu HarpeBanum, B3aMMOICHCTBHE XKeJe3a ¢
pactBopoMm cosr menu(1l)); nzyuenue croco6oB pasneneHust cMecei (C MOMOIIBI0 MarHuTa, (PUILTPOBAHHE,
BBIITIAPHBAHHE,

TUCTHIUISILMS, XpoMaTorpadus), IpoBeACHUE OUMCTKU MTOBAPEHHOM cOM; HAOI0IEHNE U ONTMCaHHe
pE3yJIbTaTOB MPOBEAECHHUS OIbITA, WIITOCTPUPYIOLIEr0 3aKOH COXPAaHEHUs MACChl; CO3JJaHle MOJEIe
MOJIEKYJI (IIIapOCTEP>KHEBBIX ).

BaskHeiinue npeacTaBuTe I HEOPraHUYECKHUX BelleCTB

Boznyx — cmechb razoB. Cocra Bo3znyxa. Kucinopon — sneMeHT u npocrtoe BeecTBo. Haxoxaenue
KHCIIOpOJia B IpHUpoie, GU3NUYECKUE M XUMUIECKUE CBOMCTBA (peakuuu ropenus). Oxcumpl. [Ipumenenue
kucnopoa. CriocoOsl mosTyueHus: KUCIopo/ia B J1abopaTOPUU U MPOMBIILIEHHOCTU. KpyroBopoT Kuciopoaa
B nipupojae. O30H — amioTpornHas MoauduKaus KUCIOpoa.

TennoBoit 3¢ (hekT XUMUIECKOH peakny, TEPMOXUMUYECKHE YPAaBHEHHS, IK30- U SHIOTEPMUIECKUE
peakmuu. TommMBO: yrois M MeTaH. 3arps3HEHUE BO3yXa, YCUIICHUE ITAPHUKOBOTO 3 dekTa,
pa3pyllieHre 030HOBOIO CIIOSL.

Bonopon — anemeHT u npocroe BeuecTBo. Haxoxaenue Bogopoaa B npupoe, pusudeckue u
XHUMHUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCOOBI OTy4YeHus. KucnoTer u conm.

KomnnuecTBo BemecTBa. Monb. MonspHas Mmacca. 3akoH ABoraapo. MossipHblil 00béM ra3oB. Pacuérsl
10 XUMUYECKUM YPaBHEHUSIM.

®dusnueckue cBoMCTBa BoAbL. Bona kak pactBoputens. PactBopbl. HacsleHHbIE M HEHACBIILIEHHBIE
pacTtBOpbl. PacTBOpHMOCTH BElIECTB B Bojie.MaccoBast 107151 BEIECTBA B pACTBOPE. XUMHUECKHE
cBoiicTBa BoAbl. OcHOBaHUs. Posib pacTBOPOB B PUPOE U B *KU3HU ueroBeka. KpyroBopoT BojbI B
IIpUpOE. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOL.

Knaccudukamnus Heopranndeckux coequuennii. Oxkcuapl. Knaccudukanus okcuios: coneodpasyromnme
(OCHOBHBIE, KUCIIOTHBIE, aM(OTepHbIE) U HecoseoOpa3zyrone. HoMeHknaTypa okcuaoB (MexXayHapoHas
U TpuBHaibHas). Ou3nueckre 1 XUMUYECKHEe CBOMCTBA OKCHI0B. [TomyyeHne okcuaoB.

OcHoBaHus. KJ'IaCCI/I(I)I/IKaLII/IH OCHOBaHUI: MIEI0YU U HEPAaCTBOPHUMEBIC OCHOBAHUA. HOMCHKHaTypa
OCHOBaHUI (MC)KJIYHapO,I[HaH u TpI/IBI/IaJ'IBHaﬂ). du3znyeckrue U XUMHUYECKHE CBOMCTBA OCHOBAHMH.

[Tonydyenune oCHOBaHUH.

Kucnotel. Kmaccudukamms kucnor. HomeHnkiatypa Kuciot (MexXIyHapoIHast U TPUBUAIIbHAS).
du3ndeckre 1 XUMHUUECKHE CBOMCTBA KUCIOT. Pt aktuBHOCTH MeTayuioB H. H. bekerosa.
[Tonyuyenue KucioT.

Comu. HomenknaTypa cosied (MexXayHapo Hasi M TpUBHANIbHAS ). DU3HYECKUE M XUMHUYECKHE CBONCTBA
couseil. [Tomyuenue conen.

I'eneTnueckas CBA3b MEXKIY KIIaCCAMH HEOPTaHUYECKHX COCTUHEHHI.

XVUMUYECKUH IKCTIEPUMEHT: Ka4eCTBEHHOE OIpeIeJICHHE COIeP KaHUs KHCIOPOia B BO3yXE; MOTyUeHHE,
coOupaHue, pacrio3HaBaHue U U3y4eHHE CBOMCTB KHUCIOPO/a; HAabJI0/IeHUuE B3aUMO/IEHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBUSI BOSHUKHOBEHUS U TIPEKpaIeHus: ropeHus (1mokapa); o3HakoMJieHne ¢ o0pasmamMu
OKCHJIOB U OIMCAaHUE UX CBOMCTB; MOIy4YeHHUE, COOMpPaHUE, PaCcllO3HABaHUE U U3yYEHHE CBOMCTB BOIOPOAA
(ropenwue); Bzaumoiericteue Bojopozaa ¢ okcuaoM Meau(ll) (Bo3aMoXHO HCTIONb30BaHUE BUICOMATEPHUATIOB);
HabIo1eHne 00pa3IoB BEIECTB KOJINYECTBOM | MOJIb; Hccie10BaHUE OCOOEHHOCTEH PacTBOPEHHUSI BEILIECTB
C pa3IMYHON PACTBOPHUMOCTHIO; MPUTOTOBICHUE PACTBOPOB C ONPEICIEHHON MaCCOBOM JOJIeH
pacTBOPEHHOTO BEIIECTBA; B3aUMO/ICHCTBHE BOJIBI C METaJJIaMU (HaTpUEM U KaJibliueM) (BO3MOXKHO
MCIOJIb30BaHNE BUEOMATEPUAJIOB); OMPEEIIEHNE PACTBOPOB KUCIIOT U IIEJI0YEH ¢ MOMOLIBIO



MH/IMKAaTOPOB; UCCIIEI0BaHUE 00Pa3I[0B HEOPTAaHUUECKUX BEUIECTB PA3IUYHBIX KJIACCOB; HAOIIOCHNE
MU3MEHEHHUS OKPACKU UHJIMKATOPOB B PACTBOPAX KUCIIOT M LIEN0YEH; U3ydEHHE B3aUMOJICHCTBUS OKCHIA
meau(ll) ¢ pactBopoM cepHOI KUCIOTBI, KUCIIOT C METANIAMH, PEAKLIMA HEUTPaIU3aluy; IOJydeHHEe
HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHNE OJJHOTO METAJLJIa IPYTUM U3 PACTBOPA COJIN; PELLICHUE

SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe«BaxkHenmme Ki1acChl HEOPraHUYECKUX COEIUHECHUIN.

Hepuoauyeckuii 3akoH u Ilepuoanyeckasi cucrema xumudeckux 3jiemenToB /. U. MenpeJieeBa.
CtpoeHue aToMoB. XuUMu4eckas cB3b. OKUCIUTEIbLHO-BOCCTAHOBUTEIbHbIE PEaKIMU

[TepBbie MOMBITKH KJIACCUPUKALINN XUMHUYECKUX JIEMEHTOB. [IoHATHE 0 rpymnmax CXOTHBIX 3JIEMEHTOB
(IIenoYHbIe U MIET0YHO3EMEbHBIC METAILIBI, TAJIOT€HbI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT
amM(pOTepHBIC OKCUJIBI ¥ TUAPOKCHUJIBL.

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucrema XumMudeckux 31ueMeHToB /[, 1. Menneneesa.
Kopotkonepuonnas u jyimHHonepuoaHas popmsl [leproanyeckoil cucteMbl XUMUYECKUX 371€MEHTOB /.

H. Menaeneena. HepI/IOI[bI U I'PYIIIBI. Du3nyecKum CMBICI MMOPAAKOBOI'0O HOMEpa, HOMCPOB IICpHOJa U
T'pYIIIIBI 3JICMCHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpOEHUE 3IEKTPOHHBIX 000104eK
aToMoB nepBbIX 20 xumuueckux 3nemeHToB [lepuonuueckoii cuctemsl Jl. . MenaeneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA 10 €ro MnojoxxeHuto B [lepuoaunueckoii cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHMSI paJyCca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIUIMUECKUX U
HEMETAJJIMYECKUX CBOMCTB I10 IpyIIaM U nepuojam. 3uadenue Ilepuoanueckoro 3akoHa u
Ileproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB AJIs Pa3BUTHUA HAYKU U npakTuku. /. 1. MenneneeB —
YUEHBIN U TPaXIAHUH.

Xumundeckas cBsa3b. KoBajaeHTHas (HOHﬂpHaH u HCHOJIHpHaH) CBA3b.
BHCKTpOOTpI/II_IaTeJIBHOCTL XHUMHYECKHUX 3IeMEHTOB. IoHHas CBS3b.

Crenenb okuciieHus. OKUCIUTEIHFHO-BOCCTAHOBUTEIIHLHEIC pCaKkmuu. Hpoueccm OKHCJICHUA U
BoccTaHOBJICHHA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XHUMHAYECKUMN 9KCIICPUMCHT: U3YUCHUC o6pa3u0B BCIICCTB MCTAJIJIOB U HCMCTAJIJIOB, B3aHMOHeﬁCTBHC
THAPOKCHU A HMHKA C paCTBOpaMU KUCIIOT U IIIGJ'IO‘-IGﬁ; MMPOBCACHUC ONBITOB, NJTFOCTPUPYIOIINUX
MPUMEPLI OKUCIUTCIIbBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ (ropeHHe, pPC€aKkuru pas3yioKCHHUA, COGI[I/IHGHI/IH).

MexnpeaMeTHbie CBA3H

Peanmsanus MexnpeIMEeTHBIX CBS3€H NPHU U3yYEHNH XUMHUU B 8 KJIACCE OCYILECTBIISIETCS Yepes3
HCIIOJB30BaHUEC KaK 06HII/IX €CTCCTBCHHO-HAYYHBIX HOHSITI/Iﬁ, TaK U HOHSITI/IfI, SABIIIOIINXCA CUCTEMHBIMUA
AJIg OTACHIBHBIX TPEAMETOB €CTCCTBEHHO-HAYYHOI'O UKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAyYHbIN (haKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJU3,
CUHTE3, KJIacCcu(UKAIHS, TEPHOJUIHOCTD, HA0IOIEHUE, SKCTIEPUMEHT, MOICTTUPOBaHUE,
W3MEpPEHHE, MOJIEIb, SIBJICHUE.

®u3uKa: MaTepusi, aTOM, SJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI,
PalnOaKTUBHOCTb, MOJICKYJIA, JICKTPUUYCCKHIA 3apsijl, BEIIECTBO, TEJI0, 00bEM, arperatHoe
COCTOsSHHEC BCIIICCTBA, a3, (bI/I3I/I‘-ICCKI/Ie BCJIMYHHBI, CIUHUIBI U3SMCPCHU, KOCMOC, ITJIAHCTHI,
38361, CoHIIE.

buonorus: porocunres, neixanue, ouocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEpPaAJIb, TOPHBIE TIOPOJIBI, TIOJIE3HBIE UCKOTIAeMBbIE,
TOTLTUBO, BOJTHBIC PECYPCHI.



9 KJIACC

BemecTBO 1 XUMHYeCKas peaKkuus

[Iepnoanueckuit 3akoH. Ilepuonnueckas cucrema XuMu4eckux 3ieMeHToB J1. 1. Menneneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB IEPBBIX TPEX
[IEPUOJIOB, KaJIUs, KAIbLIUS U UX COETMHEHUHN B COOTBETCTBUHU C IIOJIOKEHUEM 3JIEMEHTOB B
[lepuonnyeckoil cuctemMe U CTPOEHUEM UX ATOMOB.

CrpoeHue BelecTBa: BUJIbl XUMUYECKOH CBSI3U. THIBI KPUCTAIUIMYECKHX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT THIA KPUCTAUNINYECKOM PEIIETKN U BUJ]A XUMUYECKOM CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB (MEXIYHAPOIHAS U TPUBUAIIbHAS ).
XUMHUYECKUE CBOICTBA BEIIECTB, OTHOCIIIUXCS K PA3JIMYHBIM KJIACCaM HEOPraHMYECKUX
COCIMHEHUI, TeHETHYECKas CBSI3b HEOPTraHUYECKHUX BEILECTB.

Knaccudukanus XuMUYeCKUX peaKIyii Mo Pa3InYHbIM MTPU3HAKaM (TI0 YHUCITY U COCTaBYy YYaCTBYIOLIMX
B PEAKILIMU BEIIECTB, MO TEIIOBOMY YPPEKTY, 0 H3MEHEHHUIO CTETICHEH OKUCIICHHSI XUMHYECKIX
3JIEMEHTOB, 110 OOPATUMOCTH, [0 YYaCTHUIO KaTaau3aTopa). DK30- U SHIOTEPMUUECKUE PEAKIIIH,
TEPMOXUMHUYECKUE YPABHEHHUS.

[TonsiTre 0 ckopocTy XUMHUYECKOM peakiuu. [lonsaTue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusix. [loHsTHe 0 TOMOTE€HHBIX U TeTepPOreHHbIX peakiusax. [lonsaTtue o
XUMHUYECKOM PABHOBECHUHU.
DakTopbl, BAUSIONINE HA CKOPOCTh XUMUUECKOW PEAKIIMH U MOJO0KEHNE XUMUYECKOTO PaBHOBECHS.
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH, SJEKTPOHHBIN OallaHC OKHCIUTEIbHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocTaBlIeHUE YPaBHEHU OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI C UCIIOJIb30BaHUEM
METO/Ia JIEKTPOHHOTO OanaHca.

Teopus 2MEKTPOIUTUYECKON AUCCOLMALIMU. DIEKTPOIUTHI U HE- DJIEKTPOJIUTHI. KaTHOHBI, aHHOHBI.
MexaHHu3M IUCCOLMALNN BELIECTB € PA3IMYHBIMUA BUJIAMU XUMUYECKOU CBsI3U. CTETIEHb
aucconnanuy. CUIbHbBIE U CIIa0ble 3JEKTPOIUTHI.

Peakuuu nonHoro ooMeHa. Y cioBus MpOTEKaHUs peaklnii HOHHOTO 0OMeHa, MOJIHbIE U
COKpalI€HHbIE HOHHBIE YPaBHEHUs peakiuii. CBOMCTBAa KMCIIOT, OCHOBAaHUM U COJIEH B CBETE
NpeJCTaBICHUN 00 3IEKTPOTUTHUECKON Aucconnanyy. KauecTBeHHble peakiiuy Ha HOHBI. [loHATHE O
TUAPOJIU3E COJIEH.

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHUE C MOJEISIMU KPUCTAJUTMUECKUX PEHIETOK HEOPTaHUUECKUX
BEIIECTB — METAJNIOB M HEMETAJUIOB (rpaduTa U anMasa), CI0KHBIX BEIIECTB (XJIOPUAA HATPUS);
HCCIIEIOBAaHHE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH peakIiy OT BO3JCHCTBUS pa3INuHbIX (PaKTOPOB;
UCCIIEIOBAHKE IEKTPOIIPOBOIHOCTH PACTBOPOB BEILIECTB, IPOIECCA AUCCOLUAIMM KUCIIOT, HIeJI0uel n
coJieil (BO3MOKHO UCIOIb30BaHUE BUAEOMATEPUAIOB); IPOBEACHHE ONBITOB, MIUTFOCTPUPYIOIIUX MPU3HAKU
NpOTeKaHMs peakluii HOHHOTO oOMeHa (0Opa3oBaHUeE 0CajiKa, BbIJICIEHUE ra3a, 00pa3oBaHKE BOJIbI);
OTIBITOB, MJUTFOCTPUPYIOLINX MIPUMEPHI OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX peakluii (ropeHue, peakiuu
pa3oXKeHus, COeIMHEHNs); pacliO3HaBaHNWE HEOPTaHUYECKUX BEILECTB C MOMOIIBI0 KAUeCTBEHHBIX peaklnii
Ha MOHBI; PELICHHE YKCIIEPUMEHTAIbHBIX 3a/a4.

HeMmeTa/ibl 1 HX COCANHECHUSA

OOm1ast xapakTepucTHKa raroreHoB. OcOOEHHOCTH CTPOSHHS AaTOMOB, XapaKTEPHBIE CTETIEHN OKHCIICHUS.

Crtpoenue u pu3HIECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB. XMMHYECKUE CBOMCTBA HA TIPUMEPE
XJIopa (B3aUMOAEHUCTBUE C METAJUIAMU, HEMETAJUIAMH, LiesiodaMu). XitopoBoaopoa. CossiHas KUcioTa,



XMMHUYECKHE CBOICTBa, MOJyueHue, mpuMeHeHue. JleiicTBre xjiopa U XJIOpOBOIOPOIa HA OPTaHU3M
yenoBeKka. BaxkHeine XIopuasl U X HaX0XKJICHUE B IIPUPO/IE.

O6mas xapaktepuctuka 371eMeHTOB VIA-rpynibl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTepHbIS
CTCIICHU OKHNCJICHUA.

Crpoenne u pu3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPOIHbIE
MOU(UKAIIH KUCIOPOAa U cepbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOI0pO, CTpoeHHE, (PU3NIECKHE U
XUMH4eckue cBorcTBa. OKCUIBI Cepbl KaK IPEJCTABUTENN KUCIOTHBIX OKCHI0B. CepHast KMCIIOTa,
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA (0OIIHE KaK MPEACTaBUTEIN Klacca KUCIIOT U cienn(uieckue).
XUMUYECKUE PEaKIIH, JIeKAIIIe B OCHOBE MPOMBIIIUIEHHOTO CIIOC00a MOIy4eHHs] CEPHOI KHCIIOTHI.
ITpumenenue. Coau cepHOI KMCIOThI, KAUECTBEHHAs peaklus Ha cyiabpaT-uoH. HaxoxaeHue cepsl u eé
COEAMHEHHH B IIPUPOJIE.

XUMUYECKOe 3arpsi3HEHUE OKPY KaIoLIel cpeibl COETUHEHUSIMU Cephl (KUCIOTHBIE TOXKIH, 3arpsi3HEHUE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALCHUS.

OO61mmas xapaktepucTuka 31eMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE
CTETIEHU OKUCJICHHUS.

A30T, pacipocTpaHeHue B Ipupojie, Gu3ndeckue U XuMuueckue cBoiictea. KpyroBopot a3ora B mpupo/e.
AMMHaK, ero Gpu3nIecKue 1 XUMHYECKHE CBOMCTBA, MMoydeHne U npuMeHenne. Coinm aMMOHUS, UX
¢bu3nveckre 1 XUMHYECKHE CBOMCTBA, MpUMeHeHue. KadecTBeHHas peakiyst Ha HOHBl aMMOHHUSI. A30THast
KHCIIOTa, e€ Mmoxy4yeHue, (u3nueckue U XuMU4eckiue cBoMCTBa (00IIre Kak MpeACTaBUTENs Kiacca KUCIOT U
cnenuduueckue). McnonapzoBaHue HUTPATOB U COJICH aMMOHUS B Ka4€CTBE MUHEPAbHBIX yI0OPEHHUIA.

XHUMHUYECKOE 3arpsA3HCHUC Opr>KaIOHleﬁ cpeabl COCAUMHCHHUAMU a30Ta (KI/ICJ'IOTHBIG JOXIH,
3arpsA3HCHUC BO3AyXa, ITOYBBI U BO,Z[OéMOB).

®docdop, amtorpornubie Mogudukanuu Gocdopa, puznueckue u XuMuIeckre cBocTBa. OKCuI
docdopa(V) u pochopnas kucnora, pusndeckre U XUMHUECKHUE CBOMCTBA, MOTy4YCHHUE.
Hcnons3oBanue ¢pocdaToB B KaueCTBE MUHEPATHHBIX YAOOPEHUH.

OOm1as xapakrepucTika 31eMeHToB IV A-rpymnmel. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTEePHbIE
CTETIEHU OKUCJICHHUS.

VYraepon, aluioTpoITHbIE MOTUGBUKAIINH, PACIPOCTPAHEHUE B IPUPO/IE, (PU3NUECKHE U XUMHUECKUE
cBoiicTBa. Ancop6uus. KpyroBopot yriepoza B npupoje. OKCuabl yriaeposa, ux pu3nuecKkue u
XMMHUYECKHE CBOWCTBA, JISHCTBHE HA KUBBIE OPTaHU3MBbI, TOJIyYeHHE U IPUMEHEHHE. DKOJIOTMUECKHe
npobeMbl, cBA3aHHbIE ¢ okcuaoM yraeponaa(lV); runoresa rmobaibHOro NOTEIUICHUS KIMMATa;
MapHUKOBBIN 2P PEKT.

VYronbpHas KUCIOTA U €€ COJIM, UX (pI/I3I/I‘{CCKI/IC N XUMHYCCKHEC CBOﬁCTBa, MOJIY4YCHHUEC U IPUMCHCHUC.

KauecTBennas pCaKknud Ha Kap6OHaT-I/IOHBI. Hcnons3oBanue Kap6OHaTOB B 6LITy, MCIOMINHC,
MPOMBIINIJICHHOCTH U CCJIbCKOM XO35ICTBE.

[TepBoHavanbHBIC TOHATHS 00 OPTAHMYECKUX BEIIECTBaX KaK O COCIMHEHUSX yriaepoja (MeTaH, dTaH,
STHJIEH, alleTUJICH, TAaHOJ, TIIMIIEPUH, YKCYCHAs KHCIoTa). MX cocTtaB n xummuueckoe crpoenue. [lonsrue
0 OMONIOTMYECKHU BaXKHBIX BEIIECTBAX: KUPAX, OEIKaX, YIIIeBOJaX — U UX POIU B )KM3HU UEIOBEKA.

MarepuanbHO€ eIMHCTBO OPraHMYECKUX U HEOPTAHUYECKUX COCTUHEHHH.

Kpemnuuii, ero puznyeckre 1 XUMHUUECKUE CBOIMCTBA, MOTydYeHUE U puMeHeHne. COeIMHEHUs] KPEMHUS
B pupoze. Obuue npeacrasienus o0 okcuae kpemMaus(1V) u kpemuueBoit kucnore. CHIMKATHL, UX
HCIOJIb30BaHUE B OBITY, MEAUIIMHE, TPOMBIIIICHHOCTH. BaxkHelre cTpouTenbHble MaTepHallbl: KEpaMuKa,
CTEKJIO, IIEMEHT, OETOH, Kene300eToH. [IpobaemMbl 6€30MacHOr0 UCTIOIB30BAHMS CTPOUTEITHHBIX
MaTepUasoB B MOBCEAHEBHON KHU3HU.



XUMHYECKUH IKCIIEPUMEHT: U3ydeHHEe 00pa3IioB HEOPTAHNYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIJIOTHI,
MIPOBE/ICHUE KAUECTBEHHBIX PEaKIiil Ha XJIOPUI-HOHBI U HAOJI0JeHUE TPU3HAKOB UX NMPOTEKAHUS; OTBITHI,
oTpakaromue GU3NIEeCKue 1 XMMUYECKHE CBOWCTBA rAJIOTEHOB U MX COSAMHEHUH (BO3MOXKHO
MCTIOJIb30BaHUE BHICOMATEPUAIIOB); 03HAKOMJICHHE C 00pa3amMu XJIOPUIOB (TAJIOTeHUI0B); 03HAKOMJICHHE
¢ oOpasmamu cepbl ¥ €€ COeTMHEHUSIMHU (BO3MOKHO HCITOJIb30BAaHNUE BUICOMATEPHAIIOB); HAOJIOICHNE
mporecca
o0yTIIMBaHUS caxapa Mo ACHCTBUEM KOHIICHTPHUPOBAHHOM CEPHOM KUCIOTHI; U3yYCHHE XUMUIECKUX
CBOMCTB pa30aBlIeHHON CEpHON KUCIIOTHI, IPOBEJACHNE KAUeCTBEHHOM peakIiy Ha Cylb(aT-HoH U
HabJI0IeHNe TpU3HaKa €€ MPOTEKAaHUs; O3HAKOMIIEHHUE ¢ (PM3NYECKMMHU CBOMCTBaMH a30Ta, Gpochopa u ux
COeIMHEHUH (BO3MOXHO HCIIOJIb30BAaHHE BUIEOMATEPHAIIOB), 00pa3amMu a30THBIX U (POCHOpHBIX
ynoOpeHuit; moiaydeHue, coOupanue, pacro3HaBaHue U U3y4eHUE CBOMCTB aMMHaKa; MPOBEJICHNUE
Ka4eCTBEHHBIX PEaKIIMii Ha MIOH aMMOHUS U (pocdaT-noH u u3ydeHre MPU3HAKOB UX MPOTEKAHUS,
B3aUMO/ICHCTBHE KOHLIEHTPUPOBAHHON a30THOM KUCIOTHI C MEJIbI0 (BO3MOKHO UCIIOJIb30BAHUE
BUJICOMATEPHAJIOB); M3yYCHHE MOJIENICH KPUCTALTHUECKUX PEMIETOK anMasa, rpaduta, pyiepena;
03HaKOMJIEHHUE C MPOLIECCOM aJICOPOIIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIJIEM U YCTPOUCTBOM
IIPOTUBOIa3a; MoJIy4eHue, CoOOMpaHue, paclio3HaBaHue U U3yYEHUE CBOMCTB YIJIEKUCIIOTO ra3a; poBeIeHNe
KAaueCTBEHHBIX peaklMil Ha KapOOHAT- U CUJIMKAT-HOHBI U U3yYEHUE NPU3HAKOB UX MPOTEKAHMUS;
03HaKOMJIEHHUE C MPOAYKIMEN CUJIMKATHON MPOMBIIIJIEHHOCTH; PELLIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
Teme«BakHelme HeMeTalIbl U UX COCUHECHUS.

MeTajibl M UX COeIUMHEHUS

OO01as XxapakTepuUCTHKa XUMUYECKUX AIEMEHTOB — METAJUIOB HA OCHOBAaHUU MX IOJIOKEHUS B
Ilepuoguueckoit cucreMe xumuueckux 3nemeHTos [1. . Menneneesa u crpoenust atoMoB. CTpoeHue
MeTaJlJI0B. MeTamnueckasi CBsI3b U METAJUIMUECKasl KpUCTAIIINYECKasl peéTka. DIeKTPOXUMUYECKHM
psa HanpskeHu MeTaioB. Pu3nueckrue U XUMUYEeCKHe CBOMCTBA MeTayu1oB. O01ne criocoobl
nojry4eHus: MetauioB. [ToHATHE 0 KOPPO3UU METAIJIOB, OCHOBHBIE CITOCOOBI 3aLIUTHI UX OT KOPPO3UH.
Crnnassl (CTallb, 4YyT'yH, JIOPATIOMUHUM, OpOH3a) U X MPUMEHEHHUE B ObITY U MPOMBIIIEHHOCTH.

[I{erounble MeTauIBL: TOJIOXKEHUE B [lepuonnueckoi cucreMe XuMH4Ieckux aiemeHTos /1. 1.
MenieneeBa; CTpO€HUE X aTOMOB; HAXOX/I€HUE B Ipupoje. PU3ndecKkue 1 XMMUYEeCKHe CBOMCTBA (Ha
npuMepe HaTpust U Kainust). OKCHIbI M THAPOKCUIBI HATPHS U Kanus. [[puMeHeHue menoyHbIX METIIIIOB U
UX COCIMHEHUM.

[I{erouHO3eMENBbHBIE METAJUIBI MArHUM W KaJIbLIWM: MTOJ0KeHNe B [lepnoandeckoil cucreMe XUMHYECKUX
anemenToB J[. . MenzeneeBa; CTpoeHre UX aTOMOB; HAX0X/IEHHUE B pupoie. PU3ndecKkue 1 XUMHIECKUE
CBOMCTBa MarHus U Kayipliud. BaxHeilmure coequaeHns Kanbuus (OKCUA, THIPOKCH, coin). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHuii: nonoxxenue B [lepuonnyeckoii cucteme xumudeckux anemenToB . 1. Menzeneesa;
CTPOEHME aTOMa; HaXxOKACHHE B Ipupoae. PU3NYeCKHe U XMMUUECKHE CBOMCTBA aJIIOMUHUS.
AMpoTepHbIe CBOICTBAa OKCHIA U THIPOKCHU/IA ATIFOMUHUSI.

Keneso: nonoxenue B [lepuoanueckoii cucreme xumuueckux snemenToB J[. . MenaeneeBa; ctpoeHue
aToMa; HaxoxJaeHue B nmpupoje. dusnueckne u XUMUYECKUE CBOMCTBA xkele3a. OKCHUIbI, THAPOKCHIBI U
comu xene3a(ll) u xxeneza(lll), ux cocras, cBOICTBa U MONTyYCHUE.

XUMHYECKUH SKCIIEPUMEHT: O3HAKOMJIEHUE C 00pa3liaMy METAJIJIOB U CIUIABOB, UX (PU3NUECKUMHU
CBOMCTBaMHU; U3YUYECHHUE PE3YIbTATOB KOPPO3UH METAIIOB (BO3MOKHO HCIIOJIH30BAHUE
BUJICOMATEPHAIIOB), 0COOEHHOCTEHN B3aUMOACHCTBUS OKCUIA KAJIbLIMS U HATPUS C BOJOM (BO3MOXKHO



MCIOJIb30BaHNE BUCOMATEPHUATIOB); UCCIIEIOBAaHNE CBOMCTB )KECTKOW BOJIBI; TIPOIlECca TOPEHUS JKeJe3a B
KHCIIopo/ie (BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPHAIIOB); MPU3HAKOB MTPOTEKAHUS KaYeCTBEHHBIX
peaKkuuii Ha HOHBI

(Marums, KanbIus, aTFOMAHAS, TIUHKA, sxene3a(ll) u xenesa(lll), mequ(ll)); HabmroaeHue u onucanue
MIPOLIECCOB OKpAIIMBAHUSI IJIAMEHH HOHAMH HATPHS, KIS U KaJdbIHs (BO3MOXKHO UCIOJIB30BaHUE
BUJICOMATEPHAIIOB); UCCIIETOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCH 1A ATFOMUHHUS U THAPOKCH/IA

[IMHKA; PEIICHNE YKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaXHeHIne MeTalluIbl U UX COCTUHCHUS.

XuMHS 4 OKpPYsKAIIas cpeaa

HoBble maTepuanel 1 TexHOIOIMHU. BeniecTBa n MmaTepralibl B IOBCEAHEBHOM KU3HU YEJIOBEKA. XUMUS U
310poBbe. bezonacHoe NCTIOIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas momoris npu
XUMHUYECKUX 05KOrax U OTPaBJIeHUSIX. OCHOBBI SKOJIOTMYECKON TPaMOTHOCTH. XUMHYECKOE 3arpsA3HEHUE
OKpY>Karolen cpebl (mpenenbHas nonycrumas konientpaims semiects — [1JIK). Pons xumuu B
PEIICHNUN YKOJIOTHYECKUX MPOOIIEM.

[TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB (Yroib, MPUPOIHBIN Ta3, HEPTH), MPOAYKTHI X MEPEepPadOTKHU,
UX POJIb B OBITY U TIPOMBIIIICHHOCTH.

XUMUYECKUH SKCIIEPUMEHT: U3y4yeHue 00pa3Ii0B MaTepHUaIoB (CTEKIIO, CIUIaBbl METAILIOB,
MIOJIMMEPHBIE MAaTEPUAIIBI).

Me)l(l'lpeIIMeTHbIe CBSA3H

Peanu3zanus MexnpeaMeTHBIX CBA3EH MPU U3yYEHUU XUMUU B 9 Kilacce OCYILECTBISIETCS Yepes
UCIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHbIX MOHATHH, TaK U MOHATHH, SABISIOIUXCS CUCTEMHBIMU
JUISL OTJEBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA. Peanusanus MeXIIpeAMETHBIX CBA3EH IIPH
M3YyYEHUH XUMHHU B 9 KJ1acce OCyLIeCTBIsETCS Yepe3 HCI0JIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX
MOHATUH, TaK U MTOHATUH, SBJISAIOIIUXCSA CUCTEMHBIMU I OTACJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO
LHAKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAyYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOPHUSI, aHATU3,
CUHTE3, KJ1accu(UKaIs, epruoJUIHOCTh, HAOIIOIeHNE, SKCTIEPUMEHT, MOJICIIUPOBAHHE,
U3MEpEeHUe, MOJIETb, SIBJICHHUE, TAPHUKOBLIN 3D PeKT, TEXHOTOTHS, MaTepHAIIbI.

®dusnka: MaTepusi, aToM, FJIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIUI, H30TOIIbI, PaINOAKTUBHOCTbD,
MOJIEKYIIa, DJIIEKTPUUIECKUH 3apsi/i, TIPOBOJAHUKH, TTOTYIIPOBOTHUKH, JUIIEKTPUKHU, OTOIIEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTbD, KPUCTAJUTMYECKAs PEIIETKA,
CIUTaBbl, (PU3NYECKHUE BEIMUMHBI, €IMHUIIBI U3MEPEHHUS, KOCMHYECKOE MPOCTPAHCTBO, TIIIAHETHI, 3BE3IHI,
Comnnie.

Buonorus: ¢porocuntes, qpixanue, Ouochepa, 3KocucTeMa, MUHEPAIbHbBIE YI00pEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATeNIbHbIE BEIIECTBA.

['eorpadus: armocdepa, runpocdepa, MUHEpPaAIIb, TOPHBIE TTOPOJIBI, TIOJIE3HBIE NCKOTTAeMbIe, TOTUIHBO,
BOJIHBIE PECYPCHI.

ININIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

Nzyuenune xumuu B 8-9 Kiiacce HampaBJICHO Ha JIOCTHKEHHUE 00YUIaIOIIUMHUCS
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB OCBOCHHS YUeOHOTO
npeamera.

JIMYHOCTHBIE PE3YJIBTATBI



JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O 00IIEro 00pa3oBaHMs JOCTUTAIOTCS B XOJI€
00y4eHHs XMMHUU B €JUHCTBE y4eOHOW U BOCIIUTATENBHOM AesTeabHOCTH OpraHu3aliiuu B COOTBETCTBUHU C
TPagULMOHHBIMA POCCUMCKUMH COLUOKYJIBTYPHBIMHU U 1YXOBHO-HPAaBCTBEHHBIMU LICHHOCTSIMU,
MPUHATHIMU B OOIIECTBE PAaBUJIAMU M HOPMaMHU MOBEICHHUS U CIIOCOOCTBYIOT IPOLIECcCaM CaMOITO3HAHMS,
CaMOPa3BUTHUSA U COLMATIM3ALUN O0yJarOIUXCS.

JIMYHOCTHBIE Pe3yabTaThl OTPAXKAIOT CPOPMHUPOBAHHOCTD, B TOM YHCJIE B YACTH:

IIaTproTHYeCKOro BOCIMTAHUSA

1) HIEHHOCTHOTO OTHOILEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAYYHOMY
HacJIeIMI0, IOHUMaHUS 3HAaYE€HUSI XUMHUECKOM HayKU B )KU3HU COBPEMEHHOI0 00I1eCcTBa, CIOCOOHOCTH
BJIAJIETh JOCTOBEPHON MH(OPMAIUEH 0 MepeIoBhIX JOCTHKEHHIX M OTKPBITUSX MUPOBOU U
OTEYECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAY4YHbIX 3HAHHUIAX 00 YCTPOWCTBE MUpa U OOILECTBa;

I'paknaHCcKOro BOCIMTAHMS

2) HpGILCTaBJIeHI/DI O COMAJIbHBIX HOpMaX u HpaBI/IJIaX MCKIIMYHOCTHBIX OTHOHICHI/If/'I B KOJIJICKTHUBE,
KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4eOHO-MCCIIeI0BATEIbCKOM, TBOPUECKOM
U APYTUX BUJAX JI€ATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM NESTEIbHOCTH NP BBIOJIHEHUN
yT-I€6HI>IX, IIO3HaBaTCIIbHBIX 3aJJa4, BEIIIOJITHCHUN XUMHNYCCKUX 3KCHCpI/IM€HTOB, CO3JaHNN y‘-Ie6HI)IX
MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHIO M B3aUMOIIOMOIIM B TIPOIECCE 3TOM YUeOHOM e TEINbHOCTH;
TOTOBHOCTH OLICHUBATH CBOE IIOBCACHUC U HOCTYHKI/I CBOHUX TOBapHHIGfI C IIO3Ulnu HpaBCTBeHHHX nu

IIpaBOBLIX HOPM C y‘IéTOM 0CO3HAaHMS MOCISICTBUMN ITOCTYIIKOB;,

LleHHOCTH HAYYHOT'0 MO3HAHUS

3) MHPOBO33pEHUECKUX MPECTABICHNAN O BEIIECTBE U XMMUYECKON PEaKIIMU, COOTBETCTBYIOIINX
COBPCMCHHOMY YPOBHIO pa3BUTHUA HAYKHW U COCTABJIAIOIINX OCHOBY JJId IOHUMAaHUA CYIITHOCTHU H&y‘-lHOfI
KapTUHBI MUpa, HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTUS IPUPOJbI, B3AUMOCBA3AX
YeJI0BeKa ¢ MPUPOIHON CpeIoi, O pOJIM XUMHUH B TO3HAHWUHU 3TUX 3aKOHOMEPHOCTEH;

4) IMMO3HAaBAaTCJIIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MMOJTYYCHUC HOBBIX 3HAHUH 110 XHUMHHU, H€06XOI[I/IMI>IX
111 OOBSICHEHUS HaOII0JaeMBIX TIPOIIECCOB U SIBICHUH;

5) no3HaBaTenbHOM, NH(POPMAIIMOHHON U YNTATENIbCKON KYJIbTYPbI, B TOM YHCJIE HAaBBIKOB
CaMOCTOSITENIbHOM pabOThI ¢ yUeOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATypPOH, JOCTYITHBIMU TEXHUYECKUMHU
cpencTBamMu HH(GHOPMAITMOHHBIX TEXHOJIOTHUH;

6) nHTEepeca K 00yYEHUIO U TTO3HAHMIO, JIIOO03HATEIIbHOCTH, TOTOBHOCTH M CTIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOM U UCCIIEI0BATENBCKOM AEATEIbHOCTH, K OCO3HAHHOMY BBIOODY

HaIpPaBJIEHHOCTH U YPOBHS 00y4YEeHHS B ajbHEHIIEeM;

DopMHPOBAHHSA KYJIbTYPbI 310POBbS

7) 0CO3HaHUS EHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU Ha
3JI0pOBBIM 00pa3 MKU3HU, OCO3HAHUS MTOCIIEICTBUN U HETIPUATHS BPEIHBIX NPUBBIYEK (YHIOTpeOIeHHS
aJIKOT0JIs, HAPKOTUKOB, KYpPEeHHUs1), HEOOXOAMMOCTHU COOJIIOICHUS IPAaBUI O€30MacHOCTH P 00pallieHUH
C XUMHUYECKUMH BELIECTBAMU B OBITY U pealbHOM KHU3HH;

TpyaoBoro BocnuTaHus

8) nHTepeca K MPaKTHYECKOMY U3YUEHUIO podeccuii U Tpyna pa3IndHOro poja, yBaKEHHE K TPYAY

u
pe3yabTaTtaM TPYAOBOH JeATEIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUS NIPEIMETHBIX 3HAHUH 110
XMMHH, OCO3HAaHHOTO BbIOOpa MHIMBHIyaIbHON TPAEGKTOPUU IPOJOJIKEHUS 00pa30BaHus ¢ yUETOM
JTUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; yCIIEITHON



HpO(bCCCI/IOHaJH:HOI\/JI ACATCIIBHOCTU U Pa3BUTUA HCOGXOILI/IMBIX YMGHHﬁ, TFOTOBHOCTB aAallITUPOBATHCA B
npoeCCHOHATILHOM cpeie;

IKOJ0rH4€eCKOro0 BOCIIUTAHUSA

9) sKoJIOrMYECKH 1eIecO000pa3HOro OTHOUICHHSI K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMJjie, OCHOBE €€
CYIIECTBOBAHHUS, TOHUMAHUS [IEHHOCTHU 37I0POBOT0 U 6€301acHOT0 00pa3a KU3HU, OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DPU3HUECKOMY U ICUXHUECKOMY 3/I0POBBIO, OCO3HAHUS IEHHOCTU COOIIOACHUS
paBujI 0€30MaCHOTO MOBEJCHUS IIPU PadOTE C BEIIECTBAMH, a TAK)KE B CUTYALUAX, YTPOXKAIOLIIX
3I0POBBIO U KU3HHU JIIOJIEH;

10) cnocoOHOCTH PUMEHATH 3HAHMS, TIOJTy4aeMble IPU U3YYCHUN XUMUH, JUI PEUICHUs 3ajad,
CBA3aHHBIX C OKPY’KaIOILIEeH PUPOTHOM CPEIOM, OBBILLEHUS YPOBHS 3KOJIOIMYECKON KYJIbTYPbl, OCO3HAHUS
r7100aJIbHOTO XapakTepa 3KOJOrMYSCKUX MPOOJIeM U MyTel UX PELICHHS TOCPESICTBOM METOI0B XuMuu; 11)
9KOJIOTMYECKOI'O MBIIICHHS], YMEHUS PYKOBOJICTBOBATHCSI UM B [1I03HABATEIIbHOW, KOMMYHUKATUBHON 1
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe metanpeaMeTHBIX pe3yIbTaTOB BBIACISAIOT 3HAYUMBIC [IJIs1 (YOPMUPOBAHUST MUPOBO33PEHUS
OOIICHAYYHBIE TIOHATHUS (3aKOH, TEOPHUS, IPUHIIUII, TUTIOTE3a, (PAKT, CHCTEMa, TTPOIIECC, SKCTICPUMEHT H JIp. ),
KOTOPBIC UCIIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUCOHBIX MTPEIMETaxX U MO3BOJISIOT HA OCHOBE 3HAHUH W3
3TUX MPEeIMETOB (OPMUPOBATH MPECTABICHUE O LIEJIOCTHON Hay4YHOU KapTHHE MUPA, U YHUBEPCAIbHbIE
yueOHbIe AelicTBUA (T03HABATENIbHbIE, KOMMYHUKATUBHBIC, PETYISTUBHBIC), KOTOPbIE 00ECIIECUNBAIOT
(hopMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YIeOHOM
JIeSITETLHOCTH.

MCTaHpCI[MeTHBIC PE3YIbTAThl OCBOCHUA 06p330BaTeHBHOﬁ nporpamMmsal 10 XUMHUHU OTPaAKAKOT
OBJIAICHNEC YHUBCPCAJIbHBIMHA ITO3HABATCIIbHBIMU I[CflCTBI/IfIMH, B TOM YHCJIC:

ba30BbIMH JT0rH4eCKUMH 1€ CTBUSIMH

1) ymeHHeM UCTOIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIUIEHUS P OCBOEHUH 3HAHUMN: paCKPHIBATh CMBICI
XUMUYECKHUX MOHATUH (BBLACIATH UX XapaKTEpHbIEe PU3HAKU, YCTAHABIMBATh B3aUMOCBS3b C IPYTUMHU
MOHATHUSIMH ), UCTIOJIb30BATh MOHSTHUS AJIs1 O0BSCHEHUS OTJENIbHBIX (DAKTOB U SABJICHUI; BHIOUPATh
OCHOBAHUS ¥ KpUTEPUH JUIs KIIaCCU(DUKALMU XUMHUYECKUX BEIIECTB U XMMUYECKUX PeaKIuii;
yCTaHaBJIMBATh IPUUYNHHO-CIIEACTBEHHBIE CBSI3U MEX1Yy 00BEKTaMH U3Y4EHUS; CTPOUTH JIOTHUYECKUE
paccyxeHus (MHAYKTUBHBIE, NEAYKTUBHBIE, [10 AHAJIOTUN); 1€JaTh BHIBO/BI U 3aKIIOUECHHUS,

2) yMEHHEM IIPUMEHSTH B ITPOLIECCE MO3HAHMS TOHATHS (IIPEAMETHBIE U METANIPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIHU, UCIIOJIb3YEMbIE B XUMHH, IPE0OPa30BHIBATH IIMPOKO MPUMEHSIEMBIE B
XMUMHUU MOJIETTbHBIE TPE/ICTaBICHUS] — XUMHUYECKHUH 3HAaK (CUMBOJI JIEMEHTA), XUMHUEcKas popmyna u
ypaBHEHHE XUMHUYECKOH peakiinyi — MpH pelIeHUuH yueOHO-TI03HAaBATEeIbHBIX 3a/1a4; C Y4ETOM 3THX
MOJEJIBHBIX IIPEICTABICHUN BBIABIIATh U XapaKTEPU30BATh CYILIECTBEHHBIC IIPU3HAKU U3y4aeMBbIX
00BEKTOB— XUMHUYECKUX BEIIECTB M XUMHUECKUX PEAKLUH; BBISBIATH O0IIME 3aKOHOMEPHOCTH, IPUUYUHHO-
CJIEICTBEHHBIE CBSI3U U IIPOTUBOPEYUS B U3y4aEMBIX IIPOLIECCAX U ABJICHUX; IIPEUIaraTb KPUTEPUU IS
BBISIBIICHUS 9TUX 3aKOHOMEPHOCTEH M MPOTHBOPEUHIL; CAMOCTOATENBHO BEIOMPATh CLIOCO0 pelIeHus
yueOHOIl 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHsI, BRBIOUPATh HanOoee MoAXO AU ¢ y4EToM

CaMOCTOATCIIbHO BbIACICHHBIX KpI/ITepI/IeB);

Ba3oBbpIMH HCCIeA0BATEIbLCKHMH AeHCTBUAMH



3) yMeHHEeM UCIIOIb30BATh TOCTABICHHBIC BOIPOCH! B KAUECTBE MHCTPYMEHTA MTO3HAHUS, a TAKXKE B
Ka4eCcTBE OCHOBBI U ()OPMHUPOBAHUS THITOTE3BI IO TIPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX CYKICHHN;

4) npuoOpeTeHue onbITa MO IUTAHUPOBAHUIO, OPTaHU3AIUHN U IPOBEICHUIO YIEHUYECKUX
HKCIICPIMEHTOB: YMEHHUE HAaOJI01aTh 32 XOI0M IIPOIIECCa, CAMOCTOATEIBHO IIPOTHO3UPOBATH €TI0 Pe3ybTarT,
(dbopMynpoBaTh 0000IIEHNUS U BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO OMbBITA, HCCICIOBAHUS, COCTABIISTh
oT4€T O MPOICTaHHOM padoTe;

Pa6oroii ¢ nunpopmanueii

5) yMeHueM BbIOUpaTh, aHATM3UPOBATH U HHTEPIPETUPOBATH HHPOPMAIUIO PA3IMYHBIX BUIOB U (OPM
MIPEJICTABJICHHMS, ITOJIYIaeMYI0 M3 Pa3HBIX HCTOYHHUKOB (HAyYHO-TIONYJIIPHAS IUTEPATypa XUMHUECKOTO
COJIepIKaHus, CIIPABOYHBIC MOCOOUs, pecypchl IHTepHEeTa); KpUTHYECKH OIICHUBATh IPOTHBOPEUYHBYIO U
HEJ0CTOBEPHYIO HH(POPMAITHUIO;

6) YMEHHEM IPUMEHSITh PA3JIMYHbIC METOBI M 3aIIPOCHI IPU TIOUCKE B 0TOOpE MH(OpMAIHH U
COOTBETCTBYIOIIHMX JaHHBIX, HEOOXOAMMBIX JIJISl BHITIOJHECHUSI yIEOHBIX M TTO3HABATEIIBHBIX 3a/1a4 OTpe-
JEeNEHHOTO TUTIA; PUOOPETCHUE OIBITA B 00JIACTH UCTIOIB30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, OBJIAZICHUE KYJIbTYPOH aKTHBHOTO MCIIOJIb30BAHUS PA3JIUYHBIX TTOUCKOBBIX CUCTEM;
CaMOCTOSITEIILHO BHIOUPATH ONTHMATIBHYIO (POPMY MIPEACTABICHHUS HHPOPMALIUU U WILTIOCTPUPOBATH
pelaeMble 3a/1a4M HECIIOKHBIMU CXEMaMH, IMarpaMMaMu, IPYTUMHU (popMaMu TpaprKu | UX
KOMOMHAIIUSIMH;

7) yMEHHEM HCII0JIb30BaTh M aHAJIM3UPOBATH B ITpoIecce yUeOHOM U HCCIIeI0BaTEIbCKON
JESATEIbHOCTH HH()OPMALIMIO O BIMSHHH IIPOMBIIIICHHOCTH, CEJILCKOIO X03SMCTBA U TPAHCIIOpTa Ha
COCTOSIHUE OKPYKAOIICH MPUPOTHON CPEIbI;

YHuBepcaaIbHbIMU KOMMYHHKATHBHBIMH /IeiiCTBUSIMH

8) yMeHueM 3a7aBaTh BOIIPOCHI (B X0JI€ AUajIora U/WIn AUCKYCCUH) 110 CYILIECTBY 00CYK1a€MOM TEMBI,
(bopMyIMpOBATH CBOU MPEAJIOKEHHSI OTHOCUTEIBHO BBIIIOJIHEHUS MPEAJIOKEHHOH 3a/1auH;

9) npuobpeTeHne ONbITa MPE3CHTAIIMH PE3YIbTATOB BHIMIOJHEHUS XUMUYECKOTO SKCIIEPUMEHTA
(;1abopaTOpHOTro OIBITA, Ta00PATOPHOI pabOTHI 1O MCCIIEJOBAHUIO CBOWCTB BEILECTB, yUEOHOTO MTPOEKTA);

10) 3auHTEpECOBAaHHOCTH B COBMECTHOM CO CBEpCTHUKAMM MTO3HABATEILHON U HCCIIEI0BATEIbCKON
JesTeTbHOCTH IIPU PELIEHNH BO3ZHUKAIONUX Mpo0IeM Ha OCHOBE Y4€Ta OOIUX HHTEPECOB U COTIaCOBAHUS
no3uuui (00cyx1eHusi, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAMHALIMSI COBMECTHBIX JI€HCTBUH,
OIpeJieJIeHUue KPUTEPUEB 110 OLIEHKE KauecTBa BHIMOJIHEHHON paboTHI U 1p.);

YHuBepcaabHBIMHU PeryJasiTHBHBIMH 1eCTBUSIMHU

11) ymeHnemM caMOCTOATENBHO ONPENENATH LENH JEATENbHOCTH, INTAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO J€SITEIbHOCTh, BHIOMPATh Hanbosee
3¢ deKTUBHBIE CITOCOOBI peIIeHHs YU€OHBIX U MO3HABATEIbHBIX 3314, CAMOCTOSTEIILHO COCTABIIATh MITH
KOPPEKTHUPOBATh MPEIOKEHHBIN aITOPUTM JI€UCTBHI MPU BBIITOJIHEHUH 33JaHUI C YI4ETOM ITOIYyYEHUS
HOBBIX 3HaHUI 00 U3yyaeMbIX 00BEKTaX — BEIIECTBAX M PEAKIMX; OLEHUBATh COOTBETCTBUE
IIOJIy4E€HHOT'O PE3yJIbTaTa 3asBICHHON LIENH;

12) ymeHneM HCIIoNb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIIOBUHU 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocTtaBe nmpeaMeTHBIX Pe3yJIbTaTOB 110 OCBOCHHIO 00s3aTEILHOTO COJIEP)KaHMS, YCTAHOBJICHHOTO
JTaHHOM MpUMEpHOI paboueil mporpaMMoi, BELAEISIOT: OCBOCHHBIE 00YYaIOIMMUCS HayYHbIC 3HAHUS,
YMEHHUS M CITIOCOOBI JCHCTBUM, crielupuIecKue sl MPEeAMETHON 001acTu « XUMUS», BUIBI IEATEITBHOCTH



o
MOJIYYEHHUIO HOBOT'O 3HaHMS, €r0 MHTEPIIPETALIMU, TPEOOPA30BAHUIO U IPUMEHEHUIO B Pa3IMYHbIX YU€OHBIX
Y HOBBIX CUTYAIIHSIX.

[TpenMeTHBIE pe3yabTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTH y O0YUAIOIIUXCS CAEAYIOUINX YMEHHUIA:

8 KJIACC

1) packpvieamb cmbici OCHOBHBIX XMMUYECKUX TIOHSITHI: aTOM, MOJICKYJIa, XAMUYECKHUI SJIEMEHT,
IIPOCTOE BELIECTBO, CI0HOE BEIIECTBO, CMECH (OJHOPOAHASI U HEOHOPOAHAS), BAJICHTHOCTb, OT
HOCHUTEJbHAsl aTOMHAs M MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BELECTBA, MOJIb, MOJISIPHAs. Macca, MaccoBast
J0JISA
XUMHUYECKOT'0 3JIEMEHTa B COeAMHEHUH, MOJIIPHBIA 00BEM, OKCHJI, KICIIOTa, OCHOBAHUE, COJIb,
3JIEKTPOOTPHUIIATEIBHOCTh, CTEIIEHh OKUCIICHUS, XUMUYECKast PeakIus, KiIacCu(UKAIUs PEaKIfii: peakuu
COCIMHEHM S, PEaKIIUU Pa3NIOKEHHUs, PeaKIMK 3aMEeICHUS, peaKlluu 0OMEeHa, 9K30- U SHAOTEPMUYECKUE
peakiuu; TeroBoi 3 ekt peakunu; sAPo aTomMa, HIEKTPOHHBIN CIIOW aToMa, aTOMHAsi OpOUTAaIIb, panyc
aToMa, XMMHUYECKasl CBsA3b, MOJSIPHAs U HEMOJIAPHAsl KOBAJICHTHAsS CBSI3b, HIOHHAS CBSI3b, NOH, KATUOH,
aHMOH, PacTBOP, MaccoBast 10Jis BellecTBa (IIPOLEHTHAs KOHIIEHTpalMsl) B PaCTBOPE;

2) unmocmpuposams B3aMMOCBS3b OCHOBHBIX XMMUYECKHX MOHATHH (CM. 11. 1) ¥ IPUMEHSTH 3T MOHATHS
IIPU ONKMCAHUM BEIIECTB U UX MPEBPAICHUI;

3) ucnonvszosams XUMUYECKYIO CUMBOJIMKY ISl COCTaBJICHHS (DOPMYJI BEILIECTB M YPAaBHEHUI
XUMHUYECKUX PEAKIUH;

4) onpedensimb BaJCHTHOCTh aTOMOB 3JICMCHTOB B OMHAPHBIX COCJMHCHUSX; CTEIICHb OKHUCIICHHSI
AJIEMEHTOB B OMHAPHBIX COSAMHEHUSX; IPUHAIICKHOCTD BEUIECTB K ONPEIeIEHHOMY KJIaCCy COSAMHEHUN
o ¢popmyram; BUJ XUMHUYECKOMN CBSI3H (KOBAJICHTHASI M HOHHAS) B HEOPTAHUUECKUX COSIMHEHUSX;

5) packpwieame cmoica Tlepuomuueckoro 3akona [I. M. MeHzeneeBa: 1eMOHCTPUPOBATh TOHUMAaHHE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX 3JIEMEHTOB OT X MoJiokeHus B [leproanueckoit
CUCTEME; 3aKOHOB COXPAaHEHUsI MaCChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUS,
3aKOHa ABOTaJpo; ONMUCHIBATh U XapaKTepu30BaTh Ta0IMuHyI0 popMmy [leprnonndeckoii cuctemsl
XUMHUYECKHUX DJIEMEHTOB: pa3iNyaTh MOHATUS «TJIaBHAs MOArpymmna (A-Tpymma)» U «modoYHas MoArpyIna
(b-rpynma)», Massie u OOJIbIINE TTEPUO/IBI; COOTHOCUTH 0003HAUEHHUSI, KOTOPHIE UMEIOTCS B TA0JIUIIE
«Ilepuoauyeckas cucreMa XxuMuueckux anemeHToB . 1. MenzaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U 3aps[ siipa, 00Iee YUCIIO0 IIEKTPOHOB U
pacrnpeiesieHue UxX Mo 3JIEKTPOHHBIM CIIOSIM);

6) kraccuguyuposames XAMUYECKUE FJIEMEHTBI;, HCOPTrAaHUYECKUE BEIIECTBA; XUMHUECKHE peakIiuu (1o
YHCITy U COCTAaBY YYaCTBYIOIIMX B PEAKIIMH BEIECTB, 110 TETLIOBOMY 3P PeKTy);

7) xapaxmepuzosams (onucvléams) OOIIHE XUMHUICCKHE CBOWCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPIK/1asi ONMCAaHNE TPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

8) mpoenozupoeamsv CBOMCTBA BELIECTB B 3aBUCIMOCTH OT UX Ka4eCTBEHHOT'O COCTaBa; BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAIICHUIA B PA3JIMYHBIX YCIOBHSIX;

9) evluuCHAMb OTHOCUTEIBHYIO MOJICKYIISIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MaCCOBYIO JIOJTFO
XUMHUYECKOT0 3JIeMeHTa 10 (GopMyJie COeTUHEHHS; MAaCCOBYIO JI0JIIO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacy€Tsl 110 YPAaBHEHHUIO XMMUYECKON pEaKIuH;

10) npumensims OCHOBHBIE OTIEPAIIUH MBICIUTEIBHOM JCATEILHOCTH — aHAIU3 M CHHTE3, CPaBHCHHE,

0606IJ_IGHI/IG, CUCTEMATHU3alluIO, Knaccmbmcaumo, BBISAABJICHUC TPUYHUHHO-CJICACTBCHHBIX CBsI3EH — JJIsL



M3YUYEHUS CBOICTB BEIIECTB M XUMHUECKUX PEAKLINI; €CTECTBEHHO-HAYUYHbIE METO/IbI TO3HAHUS —
Ha0II0IeHUE, U3MEPEHNE, MOICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ),

11) credoeams paBuiIaM MOJTB30BaHUS XUMHYECKOH MOCYI0H 1 JTaOOPaTOPHBIM 000PYIOBaHUEM, A
TaKXKe MpaBHiiaM 0OpaIleHus ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIMSMU TI0 BBITTOJTHEHHIO
71a00paTOPHBIX XUMUYECKUX OMBITOB MO MOJYYSHUIO U COOMPaHMIO ra3000pa3HbIX BeUIeCcTB (BOAOPOAa U
KHCJIOPO/Ia), IPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHON MacCOBOM J10JIeH pacTBOPEHHOTO BEIIIECTBA,
IUTAHUPOBATH U IPOBOJUTH XUMUYECKHE IKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIETIOYEH U KUCIOT
C TMIOMOIIIBIO
WHJIUKATOPOB (J1akmyc, heHondTaaenH, METHIIOPAHXK U . ).

9 KJIACC

1) packpvisams cmbici OCHOBHBIX XMMHUYECKUX TIOHITHI: XUMUYECKHUH JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, IIPOCTOE BELLECTBO, CII0AKHOE BELIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTD, CTEIIEHD
OKUCJICHUS, XUMUYECKasl PEAKIIHsI, XUMUYECKasl CBsI3b, TEIUIOBON 3 (EKT PeaKkIuu, MOJIb, MOJIIPHBIN
00BEM, pacTBOP; NEKTPOIUTHI, HEANEKTPOIUTHI, DMEKTPOIUTHUECKAs JUCCOLUAIUS, PEAKIIMH HOHHOTO
oOMeHa, KaTalln3aTop, XUMHYECKOE PaBHOBECHE, 00paTUMbIC M HEOOPATUMBIC PEAKIIUU, OKHCITUTEIHLHO-
BOCCTAHOBUTENbHbBIE PEAKIIMH, OKUCIIUTEIb, BOCCTAHOBUTENb, OKUCIIEHHE U BOCCTAHOBJICHUE, aJJIOTPOIIHUS,
aM(pOTEepPHOCTh, XUMUYECKAS CBSI3b (KOBAJICHTHASI, HIOHHAS, METAJITMYECKas ), KpUCTAIUTMYECKAsT PEIIETKA,
KOPpO3Hs METAIIJIOB, CIUIaBbl; CKOPOCTh XUMUYECKOUN PEaKIUu, MPEAETbHO JOMYCTUMAas KOHIIEHTPAIIH
(ITAK) BemiecTBa;

2) unmocmpuposams B3aMMOCBS3b OCHOBHBIX XMMUYECKHUX MOHATHH (CM. I1. 1) U IPUMEHSITH 3TH MOHATHS
MIPU OTMCAHUH BEIIECTB M UX MPEBPAIICHUH;

3) ucnoavszosames XUMUYIECKYIO CHMBOJIUKY ISl COCTABJICHHST (DOPMYJT BEIIECTB U YPaBHEHU
XUMHYECKUX PEAKIIUI;

4) onpedensimv BaJIEHTHOCTD M CTETIEHb OKUCICHUS XUMUYIECKUX DJIEMEHTOB B COSAMHEHHSX PA3TUYHOTO
COCTaBa; MPHUHA/IIEKHOCTD BEILIECTB K ONpPeAeIEHHOMY KJlacCcy COeUHEHU 1o popMyam; BU
XUMHUYECKOH CBSI3U (KOBAJICHTHAs, HOHHAS, METAJUIMUECKasi) B HEOPTaHUYECKUX COSTMHEHUSX; 3aps]] MOHA
10 XUMHYECKON opMylie; XapaKkTep Cpelibl B BOAHBIX PACTBOPAX HEOPTAaHUYECKUX COCTUHEHUM, TUTI
KPUCTAJUTMYECKON pelIETKH KOHKPETHOTO BEIIECTBA;

5) packpwisamo cmuica Tlepuoanueckoro 3akona JI. . MenesneeBa u 1eMOHCTPUPOBAThH €0 TOHUMaHHE:
OIKCHIBAThH M XapaKTepu30BaTh TabmuuHyto ¢popmy [lepruoanueckoil cucTeMbl XUMUYECKUX JIEMEHTOB:
pa3nuyaTh MOHATUS «TJaBHAs moArpymnmna (A-rpymnmna)» u «modounas noarpymnmna (b-rpymma)y, Mansie u
OOJIBIITHE TIEPHOIBI; COOTHOCUTH 0003HAYEHH S, KOTOPhIE UMEIOTCS B IEPUOUIECKOM TabuIle, ¢
YHCIIOBBIMU XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB U 3apsij sapa, odliee
YHUCJIO AJIEKTPOHOB U PacHpeiesIeHNe UX MO IEKTPOHHBIM CJIOSIM); OOBSICHATH 00IIHE 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 3JIEMEHTOB M MX COEAMHEHMI B IIpeiesiaX MaJlbIX MEPUOA0B U IIaBHBIX MOATPYIII C
Y4ETOM CTPOCHUS UX aTOMOB;

6) rraccupuyuposams XUMUUECKUE FJICMEHTBI; HCOPTaHMUYECKUE BEIIECTBA; XUMUYECKHUE PEaKIuu (T0
YHUCITY ¥ COCTABY YYACTBYIOIIUX B PEAKIIUHU BEIIECTB, MO TEIIOBOMY 3D (PEKTY, M0 N3MEHEHUIO CTETICHEH
OKHUCJICHUSI XUMUYECKUX 3JIEMEHTOB);

7) xapaxmepuzosams (ONKCHIBATH) OOIIKE U CIICHM(PHUUCCKIE XMMUYECKHE CBOUCTBA MPOCTHIX U
CJIOXHBIX BEILIECTB, MOATBEPK/1ast ONMMCAHUE TPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX YpaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuii;

8) cocmasnsims ypaBHEHHSI SIEKTPOIUTUICCKON TUCCOIUAIINN KUCIIOT, IIEI04Yel U COJICH; MOIHbIE U



COKpaIlEHHbIC YPAaBHEHUS peakIil HOHHOTO 0OMEeHa; YpaBHEHUS peaKIfii, HOATBEPKIAIOIINX
CYLIECTBOBAHUE F€HETUYECKOM CBSI3U MEXK]y BEIIECTBAMH PA3JIMYHbBIX KJIACCOB;

9) packpwisams cywHOCHb OKUCIATEITHLHO-BOCCTAHOBUTEIIBHBIX PEAKLIUI TOCPEACTBOM COCTABICHUS
3JIEKTPOHHOIO OajaHca 3TUX PEAKIIMA;

10) npoerno3zuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOCHHUSI; BO3MOXKHOCTH ITPOTCKAHHSI
XMMHMYECKUX IPEBPAICHUN B PA3IMUHBIX YCIOBHSX;

11) gbiuucsmes OTHOCUTEIBHYIO MOJICKYJISIPHYIO H MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJIO
XMMHYECKOI'0 3JIEMEHTA 10 (GOpMYJIie COEMHEHNUS; MACCOBYIO J0JII0 BELIECTBA B PaCTBOPE; IPOBOIUTH
Pacy€Thl IO YPAaBHEHHUIO XUMHUYECKON PEAKIINY;

12) cneoosams nipaBuiiaM TOJIb30BaHKST XUMUYECKOM OCYI0W | 1a0OpaTOPHBIM 000PYIOBaHHEM, a
TaKXKe MpaBuiIaM 00paIeHHsl ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIMSAMH IO BBIITOJHEHHIO
J1a00paTOPHBIX
XMMHUYECKHUX OIBITOB I10 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB (aAMMHUAaKa M YTJIEKUCIOro rasa);

13) nposodums peaxiuu, MOATBEPIKAAIOIINE KAaUeCTBEHHBIH COCTaB PAa3IMYHBIX BEIIECTB: PACIIO3HABATH
OIIBITHBIM ITyTEM XJIOpUJ-, OpOMHUI-, HOJH -, KapOoHAT-, pocdat-, cunmkar-, cyibhaT-, THIPOKCHI-UOHBI,
KaTMOHBI aMMOHUS M MOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPTAHMYECKUX
BELIECTB;

14) npumernsims OCHOBHBIE OTIEPALIUH MBICIUTEIBHOM JEITEIbHOCTH — aHAJIU3 U CHHTE3, CPABHEHHE,
0000111eH1e, CUCTEMATH3alIHIO, BBISBICHHE IPUUMHHO-CIIEICTBEHHBIX CBS3eH — Ul U3y4EHMsI CBOMCTB
BELIECTB U XUMUYECKHUX PEaKIIMii; €CTECTBEHHO-HAyYHbIE METO/ bl I03HAHUS — HAOJII0/IEHUE, U3MEPEHUE,
MO/JICJINPOBAHUE, FIKCIIEPUMEHT (peasibHbI U MBICICHHBIH).



TEMATHUYECKOE INTAHUPOBAHUE

8 KUIIACC
Ne | HanmeHnoBaHue pa3eoB U TeM NPOrpaMMbl KosnnuecTso yacoB JuexkTpoHHble (HU(POBLIe) 00pa3oBaTeIbHbIE
n/n pecypcbl
BCEro | KOHTPOJIbHbIE NpaKTHYecKHe
padoTbl padoTsl
Paznen 1. IlepBoHavaabHbIe XHMHYECKHE TIOHATHS
1.1. | Xumuss — BakHast 00,1aCTh €CTECTBO3HAHHS U MPAKTHYECKO¥ AesITeIbHOCTH YeJI0BEKa 5 1 https://resh.edu.ru/subject/lesson/1521/
1.2. | BemecrBa 15 1 1 https://resh.edu.ru/subject/lesson/1522/
U XHMHYeCKHe PeaKiHu https://resh.edu.ru/subject/lesson/1485/
https://resh.edu.ru/subject/lesson/1486/
https://resh.edu.ru/subject/lesson/1520/
https://resh.edu.ru/subject/lesson/2448/
Uroro no pazneny 20
Pasnen 2. BaxHeiimue npeAcTaBuTe M HEOPraHUYECKHX BeLIeCTB
2.1. | Bosnyx. Kucaopon. [lousitue 06 oxcumax 5 1 https://resh.edu.ru/subject/lesson/2447/
https://resh.edu.ru/subject/lesson/2446/
2.2. | Bomopon. 5 1 https://resh.edu.ru/subject/lesson/3119/
IToHsiTHE 0 KHCJIOTAX M COJISIX
2.3. | KosinuecTBeHHbIE OTHOIIEHUS B XHMHH 4 https://resh.edu.ru/subject/lesson/2063/
https://resh.edu.ru/subject/lesson/2731/
https://resh.edu.ru/subject/lesson/2448/
2.4. | Bopa. PacrBopsl. [lousitne 06 0cHOBaHUSIX 5 1 https://resh.edu.ru/subject/lesson/2062/
2.5. | OcHOBHBIE KJIACCHI HEOPrAHHYECKHUX 11 1 1 https://resh.edu.ru/subject/lesson/2445/
coeIuHeHui https://resh.edu.ru/subject/lesson/2444/
https://resh.edu.ru/subject/lesson/2442/
https://resh.edu.ru/subject/lesson/2443/
https://resh.edu.ru/subject/lesson/2055/
https://resh.edu.ru/subject/lesson/3120/
https://resh.edu.ru/subject/lesson/2054/
https://resh.edu.ru/subject/lesson/2440/
Hroro o pazaeny 30
Pasnen 3. [lepuoanyeckuii 3axkon u [epuoauyeckas cucreMa xumudeckux djiementoB JI. . Menjeieena.
CTpOEHl/le aToMoOB. XHUMHYECKas CBsA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE peakuuu
3.1. | Hepuoguueckuii 3axon u [lepuoanyueckas cucrema xumuueckux diementos JI. U. MenaeneeBa. CTpoenue 7 1 https://resh.edu.ru/subject/lesson/2053/
aToma https://resh.edu.ru/subject/lesson/2050/
https://resh.edu.ru/subject/lesson/2049/
3.2. | Xumnueckas cBsi3b. OKHCIMTENLHO-BOCCTAHOBUTEIbHbIE PEAKIUI 8 1 https://resh.edu.ru/subject/lesson/2439/
https://resh.edu.ru/subject/lesson/3121/
https://resh.edu.ru/subject/lesson/3122/




Hroro no paszeny: 15

PesepaHoe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 6

9 KJIACC
Ne | HaumeHoBaHuUe Pa3ie/ioB H TeM NPOrPaMMbl KoanuecTBo yacoB JnexkTpoHHbIe (HU(POBLIE) 00pa3oBaTeJbHbIE Pecypehl
n/n
BCEr0 | KOHTPOJbHbIC Pa0OTbl | MPAKTHYECKHE PA0OTHI

Paznen 1. BemiecTBO M XMMHYeCKHe peaKIuu

1.1. | loBTOpeHue u yriay6/ieHne 3HAHUI OCHOBHBIX pa3/1esioB Kypca 8 kiacca 5 https://resh.edu.ru/subject/lesson/2104/
https://resh.edu.ru/subject/lesson/2437/

1.2. | OcHoBHBIE 32aKOHOMEPHOCTH XHMHYECKHX PeaKuuii 4 1 https://resh.edu.ru/subject/lesson/2102/
https://resh.edu.ru/subject/lesson/2103/

1.3. | DuexkTposmTHYecKast Aucconuanusi. XUMHYECKHE PeAKIHH B PacTBOPax 8 1 1 https://resh.edu.ru/subject/lesson/1518/
https://resh.edu.ru/subject/lesson/1603/
https://resh.edu.ru/subject/lesson/1606/
https://resh.edu.ru/subject/lesson/2101/

HUroro no pasueny 17

Pasgen 2. HemeTauibl B HX COCIMHEHUS

2.1. | Obwast xapakTepucTuKa xumu4eckux d1emenToB VIIA-rpynnst. [anorensi 4 1 https://resh.edu.ru/subject/lesson/2075/

2.2. | Obwast xapaKTepuCTHKA XUMHYecKuX 1eMeHTOB VIA-rpynnel. Cepa u eé coequHeHus 5 1 https://resh.edu.ru/subject/lesson/2434/
https://resh.edu.ru/subject/lesson/2076/
https://resh.edu.ru/subject/lesson/2077/

2.3. | Obwast xapaKTepuCTHKA XHMHUYECKUX 3/1eMeHTOB VA-rpynnsl. A30t, pocdop 1 UX coenHeHUs 7 1 https://resh.edu.ru/subject/lesson/2078/
https://resh.edu.ru/subject/lesson/2074/
https://resh.edu.ru/subject/lesson/2073/

2.4. | O6mas XapaKTepUCTHKA XUMHYECKAX J71eMeHTOB |V A-rpynmsL. 8 1 1 https://resh.edu.ru/subject/lesson/2072/

VYruiepoa 1 KpeMHHI U HX COeAMHEHUSsT https://resh.edu.ru/subject/lesson/2071/

https://resh.edu.ru/subject/lesson/2070/
https://resh.edu.ru/subject/lesson/2069/

Hroro no paszzeny 24

Pasgen 3. MeTa/iibl M MX COeIMHEHHS

3.1. | O0mue cBOWCTBA METAJLIOB 4 https://resh.edu.ru/subject/lesson/1607/

3.2. | Baxkueiilune MeTALIbI M UX COEIUHEHHS 16 1 1 https://resh.edu.ru/subject/lesson/1602/

https://resh.edu.ru/subject/lesson/3124/
https://resh.edu.ru/subject/lesson/1604/
https://resh.edu.ru/subject/lesson/1605/
https://resh.edu.ru/subject/lesson/2067/




Hroro no pazaeny:

Pa3nen 4. Xumus H oKpy:Kaiomas cpesia

4.1. | BemecTBa H MaTepHaJIbI B KH3HH YeI0BeKa 3
Hroro no paszaeny: 3
PesepBHOE Bpems 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




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

Ho6potun J1. FO., Cractuna M. I'. Xumus. 8 kinacc. KontponbHeie paboTsl. YuebHOe mocodue. - M.:
"Unremnext-Llentp"

I'apa H. H. Xumus : ypoku B 8 kiacce : nocobue st yuurenst — M. : [IpocBenienue

Panenkuit A.M. Xumus. Jlunaktudeckuit marepuain: 8 — 9 knaccel: [locobue nms yuureneit
o0mieoOpa3oBarenbHbIX yupexkaeHuit - M.: [IpocBemienue

9 KJIACC

Ho6potun JI. O., Caactuna M. I'. Xumus. 9 knacc. KonrponbHbie paboTel. YuebHoe mocobue. - M.:
"Nurennexr-Lientp"

I'apa H. H. Xumus : ypoku B 9 knacce : nocobue st yuurenss — M. : [IpocBenienue

Paneuxuit A.M. Xumus. [{unaktudaeckuit Matepuan: 8 — 9 kiaccer: [locoOue st yuuteneit
o0mieoOpa3oBaTenbHBIX yupexaeHuit - M.: [Ipocerienne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

8 KJIACC

https://infourok.ru
https://resh.edu.ru

9 KJIACC

https://infourok.ru
https://resh.edu.ru



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHMUE

HoytOyxk
IIpoekrop
Moy

OBOPYJAOBAHME JIUIA TPOBEJAEHUSA IPAKTUYECKUX PABOT
[udpoBas abopaTopus M0 XUMUHU

Ha6op OI'3 nmo xumuu

[lITaTUB AEMOHCTPALMOHHBIN

[Ipu6Gop /1151 ONBITOB IO XUMUHU C 3JIEKTPUIECKUM TOKOM (J1ab0paTOPHbIH)
CnupToBKa J1labopaTopHas

KoMmnieKT K0J16 leMOHCTPaLMOHHbBIX

Habop npo6ok pe3snHOBbIX

[lepexof, CTEKJISIHHBIN

KoMmiekT MepHBIX KOJIO

KoMmnieKT MepHBIX IUJIMH/POB CTEKISHHBIX

KoMmnieKT BOpOHOK CTEKJISTHHBIX

KoMmieKT cTakaHOB CTEK/ISTHHBIX

KoMnuieKkT cTakaHOB XUMUYECKUX MEPHBIX

Hab6op vamiek [leTpu

KoMmniekT Mozesiell KpUCTaIINYeCKUX PeLIeTOK

KoMnieKT XMUMHUYeCKUX PEaKTUBOB

KoMmnieKT NopTpeToB BEJUKHUX XUMHUKOB

HarnsiiHble mnoco6uu 1o XMMHHM. 8 Kiacc.

HarsissiHble MOCOOMH MO0 XMMHUH. 9 Kjacc



MYHULIMNAJIbHOE BIO[XETHOE OBLLIEOBPASOBATEJ/IbHOE YYPEXXAAEHUE "KAJITAKOBCKASl CPEJHAA1 OBLLIEOBPASOBATEJ/IbHASA LLKOJIA™
MEH3EJIMHCKOIO MYHULIUNAJIbHOIO PAMOHA PECNYBJIMKWU TATAPCTAH, LLlapunosa ViHra PomMaHOBHa
25.10.2022 20:03 (MSK), Mpocras noanucb




