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IHOACHUTEJIBHAA 3AIINCKA

PabGouas mporpamMmma mo XumMuu ajisi oOydaronuxcsi 8-9 KiaccoB cocTaBlieHa Ha OCHOBe TpeOoBaHU K
pe3yspTaTaM OCBOCHHUS OCHOBHOW 0O0pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOTO OOIIEro OO0pa3oBaHMA,
IpeJCTaBICHHbIX B DenepasbHOM ToCyIapCTBEHHOM 00pa3oBaTelNbHOM CTaHJIApTe OCHOBHOIO OOILEro
00pa3oBaHusl, C YYETOM paclpeaesiEHHBIX 10 KJIaccaM MPOBEPSEMBIX TPEOOBaHMI K Pe3yIbTaTaM OCBOCHHS
OCHOBHOH 0OpPa30BaTENIbHOW MPOrpaMMbl OCHOBHOI'O OOLIEro 0Opa3oBaHMsI M 3JIEMEHTOB COJEpIKaHUS,
NPEJCTAaBICHHBIX B Y HUBEPCATLHOM KOAM(pUKATOPE 110 XUMHH, a TaK)Ke Ha OCHOBE [IpumepHoii mporpamMmbl
BOCIUTaHUs OOYyYaIOUIMXCS NMPH IOJyYEHHMH OCHOBHOIO o0Imiero obpaszoBanus u ¢ yuéroMm KoHnenuuun
npenojiaBaHust  yueOHOro mpeamera «XuMus» B 00pa3oBaTelbHBIX — OpraHmsauusix  Poccuiickoit
®enepanun, peanu3yoLMX OCHOBHbIE oO0mieoOpa3oBarenbHble mporpamMbl (yTB. Pemennem Kosteruu
Munnpocsenienust Poccun, nporokosn ot 03.12.2019 N I1K-48H).

OBHIAS XAPAKTEPUCTHUKA YYEBHOI'O NIPEJMETA «XUMMS»

Bxan yueO6HOro npenMera «XuMHs» B JOCTHKEHHE 1IeTIeii OCHOBHOTO 00111ero o6pazoBaHusi 00yCIOBICH
BO MHOTOM 3HaY€HHEM XHMUYECKON HayKH B MO3HAHUU 3aKOHOB MPHUPObI, B Pa3BUTUU MPOU3BOJAUTEIHHBIX
CHJI 00ILIECTBA U CO3JJaHUM HOBOM 0a3bl MaTepUAIbHOM KYJIBTYPHI.

XUMHUSL KaK 2JIEMEHT CHCTEMbl €CTeCTBEHHBIX HAayK pacHpOCTpaHuiIa CBOE BIMSHHME Ha Bce 00JacTu
YeJIOBEYECKOr0 CYIECTBOBAHMS, 3ajjajla HOBOE BHJICHHE MHpa, CTalla HEOTHEMIIEMBIM KOMIIOHEHTOM
MHUPOBOM KYJBTYphl, HEOOXOAMMBIM YCIOBHEM >KM3HH OOILECTBA: 3HAHHE XUMHH CIYXUT OCHOBOH st
(dhopMUPOBaHHS MUPOBO33PEHUS YEIIOBEKA, €r0 MPEJCTABICHUNH O MaTePHATLHOM €IUHCTBE MHpPA; BAXKHYIO
poiib urpaioT GopMUpyeMble XUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPAILIEHUSAX SHEPTUU U 00 3IBOJIOLUU
BEIIECTB B MPHUPOJIEC; COBPEMEHHAs] XUMUSI HAMpaBlIeHA Ha PEIICHUE TI00ATBHBIX MPOOIEM YCTOWYHUBOTO
pPa3BUTHUSI 4YEIIOBEUECTBA — CHIPHEBOM, JHEPreTHYECKOW, MHUINEBOH M DKOJIOTMYECKON O€301MacHOCTH,
po0JIeM 31paBOOXPAHEHHUS.

B ycrnoBusx Bo3pacTaomiero 3HaY€HUS XMMHUU B JKU3HM OOIIECTBA CYLIECTBEHHO MOBBICHJIACH POJIb
XUMHYECKOro oOpa3oBaHus. B mimaHe comuanu3anmuyu OHO SIBISETCS OJHUM M3 YCIOBHUU (HDOPMUPOBAHHS
MHTEJJIEKTA JINYHOCTU ¥ TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY 4YEJIOBEKY XHMHUYECKHE 3HAHUS HEOOXOAMMBI IS MPUOOPETeHHS OOIIEKYJIBTYPHOTO
YPOBHS, MO3BOJIAIONIETO YBEPEHHO TPYIAUTHCS B COLIMYME M OTBETCTBEHHO Y4YacTBOBAaTh B MHOTOOOpa3HOM
KU3HU OOINECTBa, JUISI OCO3HAHHS BaXXHOCTU PAa3yMHOTO OTHOIICHHS K CBOEMY 3/IOPOBBIO U 3I0POBBIO
IpYTHUX, K OKpY’Kalollel MpUPOIHOI cpene, A IPaMOTHOIO MOBEACHUS MPU MCIONb30BAHUM PA3TUYHBIX
MaTEpHUaIOB U XMMHYECKHUX BEIIECTB B TOBCETHEBHOMN JKU3HH.

XuMHuueckoe 00pa3oBaHWE B OCHOBHOW IIKOJE SIBISETCS 0A30BBIM MO OTHOIIEHHUIO K CHUCTEME OOIIEro
XUMHYECKOro oOpa3oBaHus. [lo3TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peaHu3yeT MPHUCYIIHe
o0IieMy XUMHYECKOMY OOpa30BaHUIO KIIIOUEBBIE IEHHOCTH, KOTOpBIE OTpa)kaloT TOCYJapCTBEHHBIE,
OOIIECTBEHHBIE W WHAMBHIyaJIbHbIE TOTPEOHOCTH. DTHM OIpenesieTcss CYHIIHOCTh OOIIel cTpareruu
o0y4eHus1, BOCIIUTAHUS U Pa3BUTHsI 00YUAIOMIMXCS CPEICTBAMU YUEOHOT0 IpeaMeTa « XUMHUs.

Nzyuenue mpenmera: 1) cmocoOCTBYET peaan3aliui BO3MOXHOCTEH ISl caMOpa3BUTHS U (OPMUPOBAHUS
KyJbTYpbl JIMYHOCTH, €€ 00Iel W (yHKIMOHAIBLHON TPaMOTHOCTH; 2) BHOCHUT BKJaJ B (hopmMupoBaHHE
MBIIIJICHASI ¥ TBOPYECKUX CIOCOOHOCTEH TMOJPOCTKOB, HABBIKOB MX CaMOCTOSTEIbHOW Yy4eOHOI
NeSITeNIbHOCTH, SKCIIEPUMEHTAIBHBIX U HCCIEN0BATENbCKUX YMEHMM, HEOOXOIUMBIX KaK B IOBCEIHEBHOI
KU3HU, TaK U B TPOPECCUOHATHLHONU ACSITENLHOCTH; 3) 3HAKOMUT CO CHEIH(PHUKON HAYYHOTO MBIILUICHUS,
3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3IVIAJA HAa €IWHCTBO MPUPOJIbI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TaioM B (OPMHUPOBAHHHM E€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH TMOAPOCTKOB; 4) cmocoOcTByeT
(OpPMHPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAy4HBIM 3HAHUSIM, K MPHUPOJAE, K UYEJOBEKY,
BHOCHT CBOH BKJIaJ] B 9KOJIOTMYECKOE 00pa30BaHME TKOJIBHUKOB.

HasBannble HampaBieHHuss B OOyUYE€HHUH XUMHUU 00ECIIEUMBAIOTCS CHEUU(PUKON colepikaHus MpeaMeTa,
KOTOPBI  SBJISETCSI TEAAroTMYeCKH aJalTHPOBAHHBIM OTPAKEHHEM 0a30BOM HAyKM XHMHH Ha
OIPENIEIIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMuu OCHOBHOMW IIKOJBI OPUEHTUPOBAH HAa OCBOCHHE OOYYAIOIIUMUCS OCHOB HEOPTraHUYECKOM
XUMHH U HEKOTOPBIX MOHSATUHN U CBeIeHUH 00 OTJENIbHBIX 00BEKTaX OPraHnYeCKOM XUMHUH.

CrtpykTypa conepkaHusi mpeaMera copMUpOBaHA HA OCHOBE CHUCTEMHOIO IMOAXO0Jla K €ro M3y4YeHHIO.
CopepxaHue CKJIaJbIBAETCS W3 CUCTEMbl IMOHSATHH O XMMHUYECKOM 3JIEMEHTE M BEUIECTBE U CHUCTEMBI
MOHIATHA O XUMHYECKOW peakuud. OO0€ OSTHU CHCTEMBl CTPYKTYpHO OPraHW30BaHbl [0 TPUHIUITY



IIOCJIEZI0BATEIBHOTO PAa3BUTHS 3HAHUM Ha OCHOBE TEOPETUYECKUX MPEACTABIEHUI Pa3HOrO yPOBHS: aTOMHO-
MOJIEKYJISIPHOTO YUYEHHsI KaK OCHOBBI BCErO €CTE€CTBO3HaHMs, ypoBHs Ilepmonmueckoro 3akona /J[. U.
MenzaeneeBa Kak OCHOBHOIO 3aKOHAa XUMHUHM, YYEHHMs O CTPOEHMM aroMa M XHUMHUYECKOW CBs3H,
Mpe/ICTaBICHU 00 AJIEKTPOIMTUYECKONW IHCCOIMAIMM BELIECTB B pPacTBOpax. TeopeTHdyeckue 3HaHHS
paccMaTpUBAIOTCS HAa OCHOBE OHMIIMPHYECKH TOJYYEHHBIX M OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCS
MOCJIEZIOBATENBHO OT OJHOTO YPOBHA K JAPYroMy, BBINOJHAS (YHKUUU OOBSCHEHUS U IPOrHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOYKHOCTEN IPAKTUUECKOI0 IPUMEHEHNUS U MOJIYUYEHHUS U3y4aeMbIX BEIIECTB.

Takass opranuzanusi cogepxaHus Kypca CHOCOOCTBYET MpPEICTaBICHHUIO XMMHYECKOH COCTaBISIOLIEH
Hay4YHOM KapTUHBI MHUpa B JIOTUKE €€ CHCTEMHOM Mpupojabl. TeM caMbiM 00ecreuynmBaeTCcs BO3MOKHOCTH
(dbopMupoBaHusa y 00y4arOIIMXCsl IEHHOCTHOTO OTHOIIEHUS K HAay4YHOMY 3HAHUIO U METOJaM IO3HaHUS B
Hayke. BakHO Taxke 3aMETUTh, UTO OCBOEHHUE COJEPKAHUS Kypca MPOUCXOAUT € MPUBJICUEHUEM 3HAHUN U3
paHee U3y4eHHbIX KypcoB: «OKpykaromuii Mup», «brosorus. 5—7 kiacce» u «Pusmnka. 7 Kiiacem.

HEJHU U3YYEHUS YYEBHOI'O IIPEIMETA «XUMUWS»

K nanpaBneHuio mepBOCTENEHHOW 3HAYMMOCTH MPU peanu3alii o0pa3oBaTeNbHbIX (PYHKIMI MpeaMeTa
«XUMUS» TPAIUIMOHHO OTHOCAT (OPMHPOBAHWE 3HAHWUI OCHOB XHWMHYECKOM HayKd Kak o0O01acTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKOW MEATEIHHOCTH YENOBeKa W KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOW KyJBTYpHl. 3ajladya TpeAMeTa COCTOMT B (OPMHPOBAHHWU CHUCTEMBl XUMHUYECKUX 3HAHWA —
BOKHEHIINX (PaKTOB, TMOHATHH, 3aKOHOB U TEOPETHYECKHX TMOJOKEHUH, MOCTYMHBIX 0000IIeHUI
MHUPOBO33PEHUYECKOTO XapakTepa, f3bIKa HAyKH, 3HAHUH O HAY4YHBIX METOJaX H3y4YeHHs BEILECTB U
XUMHUYECKUX peakiuii, a Takke B (OPMUPOBAHMM M Pa3BUTHM YMEHUH U CIOCOOOB J€ATEIbHOCTH,
CBSI3aHHBIX C IUIAHHPOBAHUEM, HAOIIOICHHEM M IPOBEIEHUEM XUMUYECKOTO IKCIIEPUMEHTA, COOII0CHUEM
MpaBWJI 0€30MaCHOTr0 OOpAIlEHHs C BEIIECTBAMU B IIOBCETHEBHOM KU3HU.

Hapsiny ¢ oTuM nenu u3ydeHus mpeaMeTa B mMporpaMMe YTOYHEHBI U CKOPPEKTHPOBAHBI ¢ YUYETOM HOBBIX
MIPUOPUTETOB B CHUCTEME OCHOBHOTO o0Omiero obpa3oBanus. CerogHs B 00pa3oBaHUM 0CO00 3HAYUMOM
NpPU3HAETCST HAIMPABICHHOCTh OOYyYEHHUS Ha pa3BUTHE U CaMOPa3BUTHE JMYHOCTH, (HopMuUpOBaHHE €&
UHTEJJIEKTa U o0med KynbTypbl. OOyueHHE YMEHHMIO YYMTbCAd M MPOJOJKaTh CBOE oOpa3oBaHHE
CaMOCTOSITENIbHO CTAHOBUTCS OJTHOW M3 BaKHEHIINX (QYHKIHMI yu4eOHBIX MPEAMETOB.

B cBsi3u ¢ 5TUM npu M3yueHUHW NpeaMeTa B OCHOBHOM IIKOJIE AOMUHHUpYIOIIEe 3HaueHHe Mpuodpenu
TaKHe [EeNH, KaK:

e (opMupOBaHUE UHTEIUIEKTYaJIbHO Pa3BUTOM JTUYHOCTH, TOTOBOM K caM000pa30BaHUIO, COTPYIHUUYECTRY,
CaMOCTOSITEIbHOMY NPUHATHIO PELICHUH, CIIOCOOHOM aIanTupoBaThes K OBICTPO MEHSIOMIMMCS YCIOBUSAM
KU3HU;

e  HamNpaBJICHHOCTb O0yUYEHHs HA CUCTEMATUYECKOE MPUOOIIEHUE YUAIMXCS K CaMOCTOSITEIbHOM
M03HABATEIBHOM I€ATEIbHOCTH, HAYYHBIM METOJaM MO3HaHUA, (POPMHUPYIOIIUM MOTHUBALIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMHUU;

e o0ecrieueHne yCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHHIO 00YUaIOIIMMHKCS OTBITa Pa3HOOOpa3HON
NeSTeIbHOCTH, TTO3HAHUS M CAMOTIO3HAHHUS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX KOMIICTCHIIUN ), HMEIOIIIUX
YHHUBEpPCAJIbHOE 3HAYCHHE JIJIsl pA3TUYHBIX BUJIOB I€ATEIbLHOCTH;

e (opmMupoBaHUE YMEHUN OOBSICHATH M OIICHUBATH SIBJICHUS OKPYKAIOIIETO MUPA HA OCHOBAHUU 3HAHUU U
OTIbITA, MOJIyY€HHBIX IPU U3YYEHUH XUMHUH;

e (opmupoBaHue y 00y4arOIMUXCS TYMAaHUCTUYECKUX OTHOLICHUH, MOHUMAHHS [IEHHOCTH XUMHYECKHX
3HAHUU 11 BBIPaOOTKH 3KOJOTHYECKH 11€JIeCO00pa3HOTo MOBEAECHUS B OBITY U TPYAOBOIl 1€ATEIbHOCTH B
LEJIAX COXPAHEHUS CBOETO 3/10POBbS  OKPYKAIOLIEH MPUPOTHOM CPE/Ibl;

e Ppa3BUTHE MOTHBAIMH K O0YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHHUIO HA OCHOBE
YCBOEHHSI 00IIIeUEIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(HIIs 1
HaIpPaBJIEHHOCTH JaJIbHEHUIIEro 00yueHusl.

MECTO YYEBHOI'O IPEJIMETA «XUMMUS» B YYEBHOM IIJIAHE

B cucreme obmiero obpazoBaHusi «XuMus» MpU3HAHA 00s3aTEIbHBIM YYEOHBIM MPEIMETOM, KOTOPBIi
BXOJIUT B COCTaB MPEIMETHOI 001acTi « ECTECTBEHHO-HAYIHBIE TIPEIMETHD).

VY4eOHbIM M1aHOM Ha e€ u3ydeHue oTBeeHo 136 yueOHBIX yacoB — MO 2 4. B Henemo B § u 9 kiaccax
COOTBETCTBEHHO.



COJEPKAHUE YYEBHOI'O ITPEJIMETA

8 KVIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Ponb xumuu B Ku3HM yenoBeka. Tenma u BemectBa. @U3MUECKUE CBOWCTBA BEILECTB.
ArperaTtHoe coctosiHue BemlecTB. [IoHATHE 0 METOAAaX MO3HAHUS B XUMHH. XUMHUS B CUCTEME HayK. YncThle
BemecTBa U cMecu. CriocoObl pa3iesieHus CMecel.

ATOMBI M MOJIEKYJIbl. XUMUYECKHE 1eMEHThl. CUMBOJIBI XUMUUYECKUX 3JI€MEHTOB. [IpocThie U ClI0XKHBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumunyeckast (opmyrna. BaneHTHOCTb aTOMOB XMMHYECKHMX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BemectB. OTHOcuTenbHass aTomHas Macca. OTHOCHUTENbHAasT MOJIEKyJsipHass Macca. MaccoBas a07s
XUMHUYECKOI'0 JIEMEHTA B COETUHEHHH.

@u3nyecKkue U XUMUYECKHUE SBJICHUSA. XUMHUYECKasl peakius U €€ NpU3HaKU. 3aKOH COXPAHEHUS] MacChl
BEIIECTB. XUMHMYECKHe ypaBHeHUs. Kiaccuukamms XUMHUYECKHX peakiuid (COeAMHEHUs, pa3jioKeHus,
3aMeIIeHus, 0OMEeHa).

XUMHUECKUH SKCTIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKON TIOCYI0M, C IMpaBWJIaMu pabOTHI B 1a00paTopuu U
npuéMaMu oOpareHusi ¢ Ja0opaTOPHBIM O0OpPYIOBAaHWEM; M3Y4YEHHE M OMUCaHUE (HU3UIECKUX CBOMCTB
00pa3lloB HEOpPraHMYECKUX BELIeCTB; HaOmoJaeHHe (u3nyeckux (TUIaBICHHE BOCKA, TasHHE JIbJa,
pacThpaHue caxapa B CTyIKe, KUIEHHE W KOHJEHCAlUs BOJbI) M XUMHYECKHX (TOpEHHE CBeuH,
MPOKAJIMBAaHUE MEIHOW MPOBOJIOKH, B3aUMOACHUCTBUE MeJla C KUCIIOTOM) sSIBJICHUH, HAOII0IeHUEe 1 ONHCAHNe
MPU3HAKOB MPOTEKaHUsI XMMHUECKUX peakuuil (pa3ioxeHHe caxapa, B3aUMOJCHCTBHE CEPHOM KHUCIOTHI C
xymopuzoM Oapus, pasznoxkeHue ruapokcuna menu(ll) mpu HarpeBaHuM, B3aMMOJEHCTBHE XKele3a C
pactBopom coiu Menu(1Il)); n3ydenne ciocoOoB pa3aeneHus cMecei (¢ MOMOIBI0 MarHuTa, (PrIbTpoBaHUE,
BHITIAPUBAHUE, AUCTHIULSINS, XpoMaTorpadus), MPOBEeIeHUE OYMCTKU MOBAPEHHON CONU; HAOIIOJEHUE U
ONMMCAHUE pe3yJbTAaTOB IPOBEICHMS OIBbITA, WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl; CO3/IAHHE
MOJIENEN MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Baskuelue npeacTaBuTe I HEOPraHMYECKUX BeLeCTB

Bo3nyx — cmech razos. CocraB Bo3nyxa. Kucinopon — snemeHT u mpocroe BemiecTBo. HaxoxaeHue
KHCIIOpOJia B MpHpoje, pu3nieckrue U XMMHUUecKre cBoicTBa (peakuuu ropenus). Oxcunsl. [Ipumenenue
kuciopoaa. CriocoOb! MOTy4YeHUsT KHCIOPOa B 1a00OpaTopruu U MPOMBIIIIIEHHOCTH. KpyroBopoT kucimopoaa
B npupoje. O30H — ayuioTponHas MoaupuKalus KUCIOpoaa.

TennoBoit 3dekT XuMHUYecKOl peaklud, TEPMOXMMHYECKUE YPaBHEHHUS, 3K30- U 3HIOTEPMUYECKHE
peakuuu. TorMBo: yroib U MeTaH. 3arps3HeHHE BO3yXa, YCUICHUE MAapHUKOBOTO 3 deKTa, pa3pylieHue
030HOBOI'O CJIOSI.

Bonopon — »snemeHT M mpocroe BemiecTBO. HaxoskaeHue BoAopoja B MpHpojae, (U3NYECKUEe H
XMUMUYECKHE CBOMCTBA, IPUMEHEHHE, CIOCOOBI oy4YeHus. Kuciorsl u comm.

KomuuecTBo BeniectBa. Monb. MonsipHast Macca. 3akoH ABoraapo. Momsipabiii 00bEM Ta30B. PacuéTer mo
XUMUYECKUM YPaBHEHUSIM.

®dusnyeckre cBoiicTBa BoJbl. Boma kak pactBoputens. PacTBopbl. HachlllieHHbIE M HEHACHIIEHHBIE
pactBopbl. PacTBOpUMOCTh BemiecTB B Boge.MaccoBast 0JIisl BELIECTBA B pacTBOpe. XUMHUUYECKUE CBOMCTBA
BoAbl. OcHOBaHMsA. Poib pacTBOPOB B MpUPOJE M B JKU3HU 4YesloBeKa. KpyroBopoT BOJbI B IPHUPOJE.
3arpsi3HeHue NpupoaHbIX Bod. OXpaHa MU OYUCTKA IPUPOAHBIX BOJ.

Knaccudukanms Heopranmdyeckux coemuHeHuit. Oxcuapl. Kinaccudukamus okcHIIOB: cosieoOpasyromye
(ocHOBHBIE, KHCIIOTHBIE, aM(pOTepHbIE) U Heconeobpa3zyromue. HomeHknaTtypa oKCHI0B (MEXIyHapOHAas U
TpuBHaNIbHAS ). DU3HUECKUE U XUMHUECKUE CBOMCTBA OKCUIOB. [lorydueHe OKCHIOB.

OcnoBanmst. Knaccudukanus ocHOBaHMIA: MIENOYM W HEpacTBOpUMbIe OCHOBaHHs. HomenkmaTypa
OCHOBaHHWH (MEXIyHapoaHas W TpHUBUAIbHAsA). DuU3Nueckue W XUMHUYECKHE CBOWCTBA OCHOBAHHM.
[Tony4yenue oCHOBaHMIA.

Kucnotel. Knaccuduxanus xuciaor. Homenkiatypa Kucnor (MexAyHapoAHass M TpUBHAJIbHAs).
Pu3nYeCcKue U XMMHUYECKHUE CBOWMCTBa KHCIOT. Pan aktuBHoctu MertawuioB H. H. bekerosa. Ilomyuenue
KHCJIOT.

Comu. Homenknarypa cojeit (MexXIyHapoJaHas W TpuBHaibHas). PU3MUECKHEe U XUMHUYECKHE CBOMCTBA
couseil. [Tonmyuenue comnen.

I'enernueckas cBA3b MEXAY KilacCaMH HEOPTaHUYECKUX COETUHEHUI.



XUMHUYECKUH SKCIIEPUMEHT: KaueCTBEHHOE OIPEACIICHUE COJAEPKAHMS KUCIOpOa B BO3AyXe; MOJTyUEHHUE,
coOupaHue, pacro3HaBaHHE U H3y4YEHHE CBOMCTB KHCJIOPOJa; HaONIOJEHHWE B3aUMOJIEUCTBUS BEIIECTB C
KHCIIOPOJIOM M YCIIOBHSI BO3HUKHOBEHUS U MPEKpaIIeHHs TOpeHus (MoKapa); O3HAKOMIICHHE C 00pa3iamu
OKCHJIOB U OIMCAaHUE MX CBOWCTB; MOJIy4eHUE, COOMpaHue, paclio3HaBaHUE U M3Y4YEHHE CBOMCTB BOJOpPOJA
(ropenue); B3aumoaeicTeie Bogopoaa ¢ okcuaom meau(ll) (Bo3MoxkHO UCIIOJIb30BAaHUE BHIEOMATEPUATIOB);
HaboieHne 00pas3IoB BEIIECTB KOJIMYECTBOM 1 MOJIb; HCCiIeI0BaHUE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB
C pPa3sIU4YHOM pacTBOPUMOCTBIO; IIPUIOTOBJICHHE PAaCTBOPOB C ONPEACIEHHOM MacCOBOM  JOJIEH
pacTBOPEHHOTO BEIIECTBA; B3aWMOJACHCTBHE BOJbI C MeTaljlaMH (HaTpueM U KaiblieM) (BO3MOXKHO
WCIIOJIb30BAaHUE BUICOMATEPUATIOB); OMNpPEAENICHHE pPAacCTBOPOB KHUCIOT H IIEJIOYEe C MOMOILbIO
MHANKATOPOB; HCCIENOBaHHE OOPa3l[0B HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB; HaOIIOIEHHE
W3MEHEHUsI OKPACKM MHAMKATOPOB B PacTBOPAaX KHUCJIOT U IIEIOYEH; U3yUYeHHE B3aMMOJEHUCTBUS OKCHIA
Menu(Il) ¢ pacTBOpOM CEpHOW KHUCIOTHI, KHUCIOT C METaJZIaMH, PEaKIMil HEeUTpaau3aluu; MOJydeHUE
HEpPaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHWE OJHOTO MeTajla JIPyTMM W3 pacTBOpa COJU; pelIeHUe
SKCIIEPUMEHTAIIBHBIX 3aa4 110 TeMe «BaxxHennme Ki1accel HEOPraHNYECKUX COEAMHEHUI.

Iepuonuveckuii 3akon u Ilepuoauveckasi cucrema xumudeckux 3jiemMeHToB [[. U. Menaesneena.
Ctpoenue aToM0B. XuMuieckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIHU

[TepBbie TOMBITKM KIACCH(PHUKAIMN XUMUYECKUX 3JIeMEHTOB. [IoHITHE O rpymnmax CXOIHBIX JJIEMEHTOB
(IIeo4YHbIe U LIEIIOYHO3EMEIbHBIE METalIbl, TalOreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yloT
amM(pOTepHBIC OKCUIBI U TUIPOKCHUIBI.

Ilepuonuueckuii  3akoH. Ilepuommnueckas cucteMa xumudeckux siaeMeHToB /[l. 1. Menneneena.
Koportkonepuoanast u jmHHOTIEpUoaHAs GopMbl [leproanyeckoil CUCTEeMBl XMMHYECKHX 3JIeMEHTOB [l
U. Menaeneesa. Ilepuoasl u rpynmmbl. @U3HYECKHI CMBICT MOPSAIKOBOIO HOMEpPA, HOMEpPOB IEpHOJa U
TPYIIIbI 3JIEMEHTA.

Crpoenue atomoB. CocTaB aToMHBIX sjep. M3orombl. DiekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX 000JIOYEK
aToMOB niepBbIX 20 xumnyeckux 3nemeHToB Ilepuoguueckoit cucrems! 1. . MenneneeBa. XapakrepucTuka
XUMHYECKOT0 3JIEMEHTA 10 €ro nojoxkeHuto B [lepuoanueckoit cucreme 1. 1. Menpaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUs paguyca aTOMOB XHMHMUYECKHMX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOWCTB IO TpynmaM W mnepuojam. 3HadeHue llepuogudeckoro 3akoHa U
[lepuoanueckoil cUCTEMbl XUMUUYECKUX AJIEMEHTOB ISl pa3BUTUA Hayku U npaktuku. /. 1. MengeneeB —
YYEHBIA U IPAKIAHUH.

Xumudeckasi cBa3b. KoBaneHTHass (WONSpHAsT ¥ HEMOJSIPHAsi) CBSA3b. OJEKTPOOTPHUIATEIHLHOCTD
XUMUYECKUX IJIeMEHTOB. VlOHHas CBSI3b.

Crenenb okucineHus. OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. llpouecchl okucieHuss u
BOCCTaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUH SKCIIEPUMEHT: U3y4YeHHE OOpas3IOB BEHIECTB METAIJIOB W HEMETaJUIOB; B3aWMOJIEHCTBHE
THAPOKCHJIA IIMHKA C PACTBOPAMH KHUCIOT W IIEJIOYEH; MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOUTUX MPUMEPHI
OKHCIIUTETHbHO-BOCCTAHOBUTENBHBIX PEaKIuil (TOpeHNE, PEaKIIUU Pa30KEHUs, COSTUHEHHS).

MesknpeaMeTHbie CBA3H

Peanuzaust MeXNpeaMETHBIX CBSI3€M NpU U3YYEHUHM XUMHUU B 8 KJIacC€ OCYUIECTBISETCS Yepe3
WCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK W TOHSTHH, SBISIONIUXCS CHUCTEMHBIMHU
JUISL OTJEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0me ecTeCTBEHHO-HAYYHbIE TOHATHUS: HAay4YHbIM (haKT, TUIOTE3a, TEOpHUs, 3aKOH, aHalu3, CUHTE3,
KinaccupuKanus, NEePUOAUYHOCTh, HAONIOIEHUE, SKCIEPUMEHT, MOJCIUPOBAHHME, U3MEpPEHHE, MOJEIb,
SIBJICHUE.

®usnka: Marepus, aroM, S3JEKTPOH, NPOTOH, HEHUTPOH, HMOH, HYKIWJI, HW30TONbl, PaTUOAKTUBHOCTb,
MOJIEKyJa, D3JEKTPUYECKHM 3apsij, BEIIECTBO, TelOo, OOBEM, arperaTHOe COCTOSHUE BEIECTBa, a3,
(buznyecKre BeTMYMHBI, AMHUIIBI H3MEPEHUS, KOCMOC, TUTaHEeTHhI, 3BE3/1b1, COIHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpANIbI, TOPHBIE MOPOJBI, MOJE3HBIE HCKOMAaeMbIe, TOIUIMBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XMMH4YecKas peakus
Ilepnoauueckuii 3akoH. [lepuoauueckas cuctema xumuueckux aneMmeHToB /1. 1. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUYECKHX JJIEMEHTOB IIEPBBIX TPEX MEPUONOB, Kajus,



KaJblUsd U UX COECAUHEHU B COOTBETCTBUU C IOJIOKEHHEM 3JeMEHTOB B llepronnueckol cucreme u
CTPOEHHUEM HX aTOMOB.

CrpoeHue BelecTBa: BUAbl XUMUYECKON CBA3U. THUIIBI KPUCTAIUIMUECKUX PELIETOK, 3aBUCUMOCTD CBOMCTB
BEILIECTBA OT TUIA KPUCTAJUIMYECKOW PEIIETKN U BUJIa XUMUYECKOH CBSI3H.

Knaccudukanuss ¥ HOMEHKJIaTypa HEOPraHMYECKHX BEILECTB (MEXIyHAapogHas M TpPUBHAJIbHAs).
XHWMHMUYECKUE CBOWCTBA BEIIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJAacCaM HEOPraHUYECKUX COCAMHEHUH,
TEHETUYECKAs CBSA3b HEOPraHNUECKHUX BEIIECTB.

Krnaccudukanysa XuMu4ecKuxX peakluid 1Mo pa3inyHbIM IpU3HaKaM (110 YMCITy U COCTaBy YYacTBYIOIIHX B
peaKIMy BEIECTB, MO TEIUIOBOMY 3(h(}eKTy, 0 U3MEHEHHUIO CTENCHEH OKUCIIEHUS XMMUYECKHX 3JEMEHTOB,
no oOpaTUMOCTH, MO YYacTHUIO KaTaiau3aTopa). JK30- M IHAOTEPMUYECKUE PEaKLUU, TEPMOXUMHUYECKHE
YPaBHEHMSI.

[TonstTe o ckopoctu xumuueckoil peakuuu. [loHsTHe 00 OOpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX
peakuusax. [loHATHE O TOMOr€HHBIX M TI'E€TEPOTE€HHBIX peakuusxX. lloHATHE 0 XMMHYECKOM DPABHOBECHHU.
@akTOpbI, BAUSAIOIINAE HA CKOPOCTh XUMHYECKOU PEAKIIMU U MOJIO0KEHUE XUMUYECKOIO PAaBHOBECHS.

OKHUCINTENEHO-BOCCTAHOBUTENIbHBIE PEAKIINH, SJICKTPOHHBIM OalaHC OKUCIIUTENIbHO-BOCCTAHOBUTEIBHOM
peakuuu. CoOCTaBJICHHE YPABHEHUN OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX pPEAKUHUHA C HCIOJb30BaHUEM
METO/Ia AMEKTPOHHOTO OaaHca.

Teopust 3AEKTPOIUTUUECKON ITUCCOUMAMU. ODJIEKTPOJMUTHI M HE- AJIEKTPONUTH. KaTHOHBI, aHHOHBI.
MexaHu3M JUCCOLMALMKU BELIECTB C Pa3IMYHBIMU BUJAMHU XUMUYECKOW CBs3H. CTeneHb OUCCOLMALUU.
CunbHbIe U clladble JIEKTPOIUTHI.

Peakiun moHHoro oomMeHa. YCIOBUS NMPOTEKaHMs peakiMii HOHHOTO OOMEHa, MOJHBIC U COKpalEHHbIE
WOHHBIC ypaBHEHHUs peaknuii. CBOWCTBAa KHCIOT, OCHOBAaHMM M COJIEM B CBETE NPEACTABJICHHA 00
ANEKTPOJINTHYECKON qucconnanuu. KauecTBeHHble peakiiuy Ha HOHBL. [loHsATHE O TMApOIN3E CONEH.

XWMHUYECKUH SKCHEPUMEHT: O3HAKOMIICHHE C MOJEISAMH KPHUCTAIMYECKUX PEHIETOK HEOPraHWYECKHX
BEIIECTB — METAUIOB M HEMeTalsioB (rpaduTa M aiMasa), CIOXKHBIX BEIIECTB (XJIOpHAa HATpuUs);
UCCIIEIOBaHNE 3aBUCUMOCTH CKOPOCTHM XMMHMUYECKON peakIHH OT BO3IACHCTBHS PpazIUYHBIX (PAKTOPOB;
HCCIEA0BaHUE BIIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, IpOLIECCa IUCCOLUMALMUA KHUCIOT, LIENOYEHd U
cojieil (BO3MOHO HCIOJIb30BaHUE BUAEOMATEPUAIIOB); IPOBEICHUE ONBITOB, UJUTIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUs peakiuii MoOHHOro oOMeHa (oOpa3oBaHME Ocallka, BbIAETICHHE Tra3a, o0pa3oBaHHE BOJBI);
OTIBITOB, WJUTIOCTPUPYIOLIUX TMPUMEPHI OKHUCINUTEIbHO-BOCCTAHOBUTENBHBIX pEakUuil (rOpeHue, peakiuuu
pa3iioKeHUs, COEAMHEHUS); pAClIO3HABAHNE HEOPTraHWYECKHUX BEIIECTB C MOMONIbI0 KAYECTBEHHBIX PEAKLUN
Ha MOHBI; pElIeHHE FKCIIEPUMEHTAIBHBIX 3aa4.

HemeTtayuibl M MX coeJHHEHUA

OO01as xapakTepucTuka ragoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE CTENEHU OKUCIICHUS.
Crtpoenue u Qu3uveckre CBOMCTBA MPOCTHIX BEIIECTB — TallOT€HOB. XMMHUYECKHE CBOWMCTBA HA MpUMEpE
xJiopa (B3aUMOJEHCTBUE C MeETalJlaMH, HEMETaJUlaMM, Iienodamu). XiaopoBojopon. ConsiHas KHCIOTa,
XUMUYECKHE CBOMCTBA, MOJIydyeHUE, NpUMEHeHHe. JIelcTBHe XJIopa W XJIOPOBOJAOpPOAA HA OpPraHu3M
yesioBeka. BaxxHeilne Xaopuasl ¥ X HaX0XKJI€HUE B IPUPO/IE.

OOmas xapakrepuctuka 371eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
CTEIIEHU OKUCJICHUS.

Ctpoenne u ¢u3MUeckue CBOWCTBA MPOCTHIX BEHIECTB — KHUCIOpPOJa U Cepbl. AJIOTPOMHBIE
MOIUGUKAIIMHA KUCIIOPOJa U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOOPO/, CTPOCHUE, (PU3NIECKUE U
XUMHUYECKHe cBoMcTBAa. OKCHIBl cepbl Kak IPEICTAaBUTENM KHUCIOTHBIX OKCHIOB. CepHas KHCIOTa,
¢u3nveckne M XUMHUYECKHE CBOMCTBa (0OIIME Kak MpPEICTAaBUTENs Kjacca KUCIOT W CHenu(udecKue).
XUMHUYECKUE PEaKIUH, JieXkallie B OCHOBE MPOMBIIUIEHHOTO CHOC00a TMONMy4YeHHS CEPHOM KHUCIOTHI.
[Mpumenenne. Coyin CEpHOM KHUCIIOTHI, KAYECTBCHHAs peakius Ha cyibdar-uoH. HaxoxkmeHnue cepel U e
COEMHEHHH B MpUpPOJe. XUMUYECKOE 3arps3HEHHUE OKPYKAIOIIEH Cpeibl COSIMHEHUSIMH CEPhI (KUCIOTHBIE
TOXKH, 3arpsI3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEe0TBPAIIECHHUS.

OOm1ast xapakTepucTHKa 37eMeHTOB VA-rpyIbl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTENICHH
OKHUCJICHUS.

A30T, pacmpocTpaHeHue B pupoe, (pu3nuecKkue U XuMuieckue cBoiictBa. KpyroBopot azora B nmpupoze.
AmMMuak, ero (usnueckue M XMUMHUYECKHE CBOMCTBA, MOJydeHHE U NpuMeHeHue. Coilu aMMOHUS, HX
¢dbu3znyecKkue U XUMHUYECKHe CBOWCTBA, MpuMeHeHne. KauecTBeHHass peakiusi Ha MOHBI aMMOHUS. A30THas
KHCJIOTa, €€ ToTy4YeHne, PU3nuecKnue 1 XUMHYECKUE CBOMCTBA (00IIMEe KaK MPEICTaBUTEINS KJlacca KHCIOT U
cnenuduueckne). Mcnonp3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPAIBHBIX YIOOpEHHIA.



XHUMHYECKOE 3arpsA3HEHHE OKPY KAIOIIEH Cpelbl COEIMHEHUSMHU a30Ta (KUCIOTHBIE JOXKIU, 3arpsi3HEHUE
BO3/yXa, MOYBBI U BOJIOEMOB).

®ocdop, ammorponHble Moaupukauuu Qochopa, Quznyeckue U XUMHUUECKHe cBoicTBa. Oxcun
dbochopa(V) u dochopnas kuciora, GU3NIECKHEe U XUMUUYECKHE CBOWCTBA, mMojydeHue. Vcmonap3oBanue
¢dochaToB B kKauecTBe MUHEPATILHBIX YA00OPCHHA.

OO6mas xapaktepucThka 3JeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepHBIE
CTETNIEHU OKUCIICHHUS.

VYrnepon, amioTpornHble MoAuUKalKMU, PACIpPOCTpaHEHHE B NpUpoJe, (U3NYECKHEe U XHUMHYECKHe
cBoiicTBa. Ancopbuusa. Kpyrosopor yriepoma B mpuponxe. Okcuabl yriepona, HX (usnueckue u
XUMHUYECKHE CBOMCTBA, JIEHCTBHME Ha JKUBBIE OPTraHU3MBbl, MOJIY4YEHHE U MPUMEHEHHE. DKOJOTHYECKHE
npobnembl, cBs3aHHble ¢ okcugoM yriuepoaa(lV); rumore3a ro0anbHOrO MOTEIUICHUS KIMMATa;
MapHUKOBBIN AP deKT. YTonbHAs KUCIOTa U €€ COJU, UX (PU3NUECKHe U XUMUYECKHE CBONCTBA, MOJIyYEHHE U
npuMeHeHne. KauecTBenHas peakuus Ha kapOoHaT-uoHBI. Mcmonb30Banue kapOOHATOB B OBITY, METHUIIMHE,
MIPOMBIIIJIEHHOCTH M CETTLCKOM XO3HCTBE.

[lepBoHauanbHbIe MOHATHS 00 OpPraHMYECKHX BEIIECTBAX KaK O COCOUHEHUSAX yriepojaa (MeTaH, 3TaH,
STHJIEH, alleTHIIEH, STaHOJ, TIULEPUH, YKCyCHas KucioTa). MIx coctaB u xumudeckoe crpoenue. [lonstue o
OMOJIOTMYECKH Ba)XHBIX BEIIECTBAX: JKUpaxX, OeNKax, yrieBoAax — M UX POJIM B JKU3HU UEJIOBEKA.
MatepuanabHOE €AMHCTBO OPraHUYECKUX U HEOPTraHMUYECKUX COCTUHEHHI.

Kpemuuii, ero ¢pusnueckue 1 XUMHUECKUE CBONCTBA, MOJyueHHE U puMeHeHne. CoeTMHeHNs KpEMHHUS B
npupoge. OOmme mnpencraBienus o6 oxcuae kpemHus(IV) m kpemHueBod kucnore. CHIMKATHI, WX
UCTIOJIb30BaHUE B OBITY, MEIUIIMHE, TIPOMBIIIJICHHOCTH. BaxkHelIMe CTpOUTeIbHbIE MaTepHUalIbl: KEPAMHUKA,
CTEKJIO, IIEMEHT, 0€TOH, jkene300eToH. [IpobiemMbl 6€3011acHOTO UCIIOIB30BaHUS CTPOUTEIHHBIX MaTEPUAIIOB
B MOBCEIHEBHOM KU3HMU.

XUMHYECKUH IKCIIEPUMEHT: M3yueHHne 00pas3IioB HEOPTAaHMYECKUX BEIIECTB, CBOMCTB COJISTHON KHUCIIOTHI;
MPOBE/ICHUE KAaUYECTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAONIOJICHHE NPU3HAKOB MX MPOTEKAHUS; OMBITHI,
oTpaxamoliue (QU3NYeCKUe U XHUMUYECKHE CBONCTBA TaJOT€HOB M UX COEJUHEHHH (BO3MOXKHO
UCIOJIb30BaHUE BUAEOMATEPUAJIOB); O3HAKOMIIEHHE C 00pa3liaMu XJIOpUAOB (TaJOreHHUI0B); O3HAKOMIICHHE
c oOpa3uamu cepbl U €€ COECAUHEHMSIMH (BO3MOYKHO MCIOJIb30BAaHUE BUIEOMATEPHANIOB); HAOIIOJACHUE
mporecca oOOyrMBaHHMs caxapa MO JCHCTBHEM KOHIIGHTPHUPOBAHHOW CEPHOM KHUCIIOTHI, H3Y4YCHHE
XUMUYECKUX CBOMCTB pa30aBICHHOW CEPHOM KHUCIIOTHI, MPOBEACHUE KAYECTBEHHON pEaKIuu Ha Cyib(ar-
WOH U HaOIo/IeHue MpHU3HaKa e€ MpoTeKaHus; 03HaKOMJIeHHE ¢ (U3MYECKUMU CBOMCTBAMU a3oTa, ¢ocdopa
U UX COEAMHEHWH (BO3MOXHO HCIIOJIb30BAaHHE BUICOMATEPHATIOB), OOpa3laMH a30THBIX M (POCHOpPHBIX
ynoOpeHuil; moiydyeHue, coOupaHHe, paclo3HaBaHWE W W3Y4YEHHE CBOWMCTB aMMHaKa; MpPOBEICHHE
Ka4yeCTBEHHBIX pPEaKIWii Ha WOH aMMOHHA M ¢ochaT-HOH ¥ W3yYeHHEe NPU3HAKOB HX NPOTEKAHWS,
B3aMMOJICHICTBIE KOHIEHTPUPOBAHHOM a30THOM KHCIOTHI C MeAbl0 (BO3MOXXHO —HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); HW3yYeHHE MOJEICH KpPUCTAJUIMYECKUX pemIéToK anmasa, rpadura, QymiepeHa;
O3HAaKOMIJICHHE C MPOIECCOM aJCOPOIUU paCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YTIIEM M YCTPOHCTBOM
IIPOTUBOTra3a; NoJyuyeHue, COOMpaHue, paclio3HaBaHUE M U3y4YE€HHUE CBOWCTB YIJIEKHCIIOTO Ta3a; IPOBEACHHUE
KAueCTBEHHBIX peaKIMii Ha KapOOHAaT- W CHJIMKAT-MOHBl U M3yYEeHHWE MPHU3HAKOB UX MPOTEKAHMUS,
O3HAaKOMJIEHHE C MPOAYKLHEH CUIMKATHOM MPOMBILIUIEHHOCTH; PELIEHUE SKCIEPUMEHTAIBHBIX 3a/1ad o
TeMe «BakHelne HeMeTalIbl U UX COSAMHEHUS».

MeTtanabl 1 UX cOeTMHEHUS

OOmiass XapakTepuCTHKa XUMHUYECKHX OJJIIEMEHTOB — METaUIOB Ha OCHOBaHMHM WX TOJOXKEHUS B
[Tepuoanueckoit cucreme xumuueckux siemeHToB JI. . MeHnneneeBa u crtpoeHus atroMoB. CtpoeHHE
MeTaiioB. Merannuyeckas CBA3b U METa/NIMYecKass KPUCTAIUTHUECKas PeléTka. DIEKTPOXUMHUUECKUH P
HanpspkeHud metayuioB. dusnueckue M XUMHYECKHE CBoiicTBa MeTaioB. OOmiue crnocoObl MOITydYeHHs
MeTaiioB. [ToHSITHE 0 KOPPO3UK METANIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CIijiaBsl (CTamb,
YyT'yH, JIOPAJTIOMUHUMN, OpOH3a) U X IPUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[lenouynsle MeTayuibl: monoxkenue B Ilepuogmueckoit cucreme xumuueckux osiaemeHtoB J[. U.
MenpeneeBa; CTpO€HUE UX aTOMOB; HaXoXJeHHE B mpupoje. dusmueckre U XUMUYECKHE CBOWCTBa (Ha
npuMepe HaTpus u Kanus). OKCUIIBI U TUAPOKCUIBI HATpUs U Kanud. [IpuMeHeHne meI0YyHbIX METaioB U
UX COCIMHCHHUM.

[IlenoyHO3eMenbHbIE METAIIBI MATHUIA U KaJbLIUN: TIoNoKeHue B [lepuonnyeckoil cucteMe XMMHYECKHX
anemenToB [[. 1. MenzeneeBa; cTpoeHuEe UX aTOMOB; HaXxOXJI€HHE B npupojae. PU3nyeckre U XUMUYECKUE



CBOMCTBAa MarHus M Kaiblius. BakHeiiine coeauHEHUs KalblMsl (OKCHA, THAPOKCH, coin). KECTKOCTh
BOJIbI ¥ CTIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepuoamdeckoil cucreme xumuueckux snemeHtoB . 1. MeHnneneesa;
CTpOEHHE aTOMa; HaXOXKJeHue B npupoje. Pu3ndyeckue U XUMUYECKUE CBOICTBa altoMUHUSA. AMDOTepHbIe
CBOMCTBA OKCHJIA U THAPOKCU/IA ATFOMUHUS.

Kenezo: nonoxenue B [lepuogunueckoit cucreme xumuueckux sneMeHToB Jl. 1. MenneneeBa; crpoeHue
aToma; HaxoxjaeHue B mpupoje. Puznueckue U XUMHUECKUE CBOMCTBa jkene3a. OKCUIbI, TUAPOKCUIIBI U
comu xene3a(ll) u xeneza(Ill), ux cocras, CBOMCTBA U TOJTyYCHHE.

XUMUYECKUN HKCIIEPUMEHT: O3HAKOMIIEHHE C 00pasllaMH METaJUIOB W CIUIABOB, UX (DHU3UUECKUMHU
CBOMCTBaMM; U3yUYECHUE PE3yIbTATOB KOPPO3UU METAJIOB (BO3MOXHO HMCIOJIb30BAaHUE BHUECOMATEPHAIIOB),
0CcOOEHHOCTEH B3aMMOJEHCTBHS OKCHJIA KalbLUs M HATpUs C BOAOH (BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); MCCIEAOBAaHUE CBOMCTB >KECTKOM BOJBI, IMpoliecca TOPEHUS XKeje3a B KHUCIOPOe
(BO3MOXHO HCIOJIb30BaHUE BUJIEOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIUN HAa MOHBI
(Marams, kanmplus, amomMuHusa, nuHka, skenesa(ll) u xemesa(Ill), menu(Il)); HaGmroneHMEe M omMMCaHHE
MPOLIECCOB OKpAIIMBaHUS TUIAMEHU HWOHAMHU HATpHs, Kalus U KaiblUs (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); HCCIIEJOBaHHE aM(OTEPHBIX CBOWCTB TMAPOKCHIA AITIOMUHHS U THIPOKCHIA LIMHKA;
pelIeHne KCIEePUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHe1ne MeTaibl U UX COSTUHEHUSD.

XuMus H OKpY:KamoLas cpeia

Hoseie MmaTepuansl u TexHosnoruu. BemecTsa 1 Marepraiibl B OBCEIHEBHOM KU3HH YEJIOBEKa. XUMHUS U
310poBbe. be3omacHoe MCIONb30BaHME BEIIECTB M XMMHUECKHX peakiuil B ObiTy. [lepBas momorns mpu
XUMUYECKUX OXKOTaxX M oTpaBiieHUsX. OCHOBBI IKOJOTMYECKOM T'PAMOTHOCTH. XHUMHUYECKOE 3arps3HeHUE
OKpY’KaroIIeu cpenbl (mpeaenbHas gomyctuMas KoHueHTparus semects — [1JIK). Pons xumuu B pemennn
9KOJIOTHYECKUX TIPOOIIEM.

[IpupoiHbIE NCTOYHHUKH YTIIEBOJOPOAOB (YT0Jib, MPUPOIHBIN Ta3, HE(Th), MPOAYKTHI HX MEPEPabOTKH, X
POJIb B OBITY U IPOMBIIIUICHHOCTH.

XUMUYECKUI HKCIEPUMEHT: M3yueHHe o0pa3loB MaTepuaioB (CTEKJIO, CIJIaBbl METAJIOB, MMOJUMEPHbIE
MaTepuasbl).

MesknpeaMeTHbie CBSA3H

Peanuzamust MeXnpeaIMETHBIX CBs3ed NpH H3YYEHMHM XHUMHHM B 9 Kjacce OCYIIECTBISIETCS Yepe3
WCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W TOHSTHH, SBISIONIUXCS CUCTEMHBIMHU
JUIsl OTIENBbHBIX HPEIMETOB €CTECTBEHHO-HAYYHOrO IMKJA. Peanuzanus MEXNpPEIMETHBIX CBS3€d IpuU
M3YYeHUU XMMHUH B 9 KJlacce OCYIIECTBISIETCS Yepe3 MCIOJIb30BAHHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHATUH, SIBISIOLIUXCS CUCTEMHBIMH JUIsl OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIE MOHATHS: HAay4HbINH (DaKT, TUMOTE3a, 3aKOH, TEOPHsl, aHANU3, CHUHTE3,
KJIacCu(PUKanusi, MEPUOIUIHOCTh, HAOIIOJECHUE, HKCIEPUMEHT, MOJCIMPOBAHUE, W3MEPEHHE, MOJIETb,
SIBIICHUE, TAPHUKOBBIN 3 (PEKT, TEXHOTIOTHS, MaTepHAaIIbI.

®dusnka: Marepus, aTtoM, SJEKTPOH, NPOTOH, HEHUTPOH, HMOH, HYKIWJ, HW30TOMbI, PaTUOAKTUBHOCTD,
MOJIEKYyJIa, SJICKTPUUECKUHN 3apsif, MPOBOJIHUKHU, TOTYIPOBOIHUKH, TUIIEKTPUKHU, (DOTOIIEMEHT, BEIIECTBO,
TeNno, 00bEM, arperaTHoe COCTOSIHHE BEIIECTBA, Ta3, paCTBOP, PACTBOPUMOCTh, KPUCTAIUTMYECKAs PEIIETKa,
CIUIaBbl, (pU3MUYECKHe BEIMYMHBI, €AMHUIIBI U3MEPEHHUs, KOCMHUYECKOE MPOCTPAHCTBO, MIJIAHETHI, 3BE3JBI,
Connue.

buonorus: dotocunTes, Avixanue, Ouocdepa, IKOCHUCTEMa, MUHEPAIbHBIE YIOOPEHUS, MUKPOJIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpANbI, TOPHBIE MOPOJBI, MOJE3HBIE HCKOMAaeMbIe, TOIUIHBO,
BOJIHBIE PECYPCHI.




IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

N3yuyenne xumun B 8-9 Kiacce HaNpaBleHO Ha JOCTHKEHHE OOY4YalOUUMUCS JHYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX Pe3yJIbTaTOB OCBOCHHUS yUeOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIET0 00pa30BaHMs JOCTHTAIOTCS B XOJIE
0o0y4YeHHUsl XUMHH B €IMHCTBE yueOHOW M BOCHHUTATEIbHOU HesiTenbHOCTH OpraHusaliiii B COOTBETCTBHH C
TPAIUITMOHHBIMA POCCUHUCKUMHU COITMOKYJIBTYPHBIMH M AYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHSATHIMU
B 00IlIeCTBE MPaBUJIAMU U HOPMAaMH TOBEJCHHS M CIIOCOOCTBYIOT MpOIieccaM CaMOTIO3HAHUS, CaMOPa3BUTHS
U COLMAIN3alUU 00yYaronIXcs.

JIM4HOCTHBIE pe3ybTaThl OTPaKalOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

IIaTpuoTHYecKkoro BOCHUTAHUS

1) HEHHOCTHOTO OTHOIIEHUS! K OTEYECTBEHHOMY KYJIbTYpPHOMY, UCTOPHUYECKOMY M Hay4YHOMY HACJEIHIO,
MOHVMAHUS 3HAYEHUS XMMUYECKOW HAyKH B JKU3HH COBPEMEHHOTO OOIIECTBA, CIMOCOOHOCTH BIAJICTh
JIOCTOBEpHON MH(POpPMAIIMEH O TIEPEIOBBIX JOCTIKCHHUSIX U OTKPBITUSIX MHUPOBOM M OTEUECTBEHHOW XMMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U O0IIECTBa;

I'paxaaHCcKOro BOCIMTAHUS

2) mpenacTaBiIeHUsT O COLUAIBHBIX HOpMax M MpaBUJIaX MEXKIMYHOCTHBIX OTHOUIEHUN B KOJUIEKTHUBE,
KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, y4eOHO-UCCIIeI0BATEIbCKOM, TBOPUECKON
U APYTHUX BUAAX JEATEIbHOCTH; TOTOBHOCTH K pa3HOOOPa3HON COBMECTHOU NIEATEIHHOCTH MPU BBHITIOTHEHUH
y4eOHBIX, IO3HABaTENbHBIX 3a/lay, BBINOJIHEHUH XUMHUYECKHX OHKCIEPHUMEHTOB, CO3JAaHUU Y4EeOHBIX
MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO ¥ B3aUMOIIOMOIIM B MPOIECCE 3TON y4eOHOU NesTeNbHOCTH;
TOTOBHOCTH OIICHHBATh CBOE IMOBEJEHUE M TOCTYNKM CBOMX TOBapHILEH C IMO3UIUU HPABCTBEHHBIX M
MPaBOBBIX HOPM C YYETOM OCO3HAHMSI MOCTEACTBUN MOCTYIIKOB;

[leHHOCTH HAYYHOT0 MO3HAHUSA

3) MHpPOBO33PEHUYECKUX TNPEACTABICHUM O BEIIECTBE M XUMUYECKOM pEakKlMH, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U COCTABJISIOUIMX OCHOBY JJISi TIOHMMAaHUSl CYIIHOCTH HAy4YHOM
KapTUHBl MHpA; TMPEACTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS TMPHUPOMABI, B3aUMOCBS3IX
YeJIoBeKa C MPUPOIHON CPEIOM, O PO XMMHUHU B MO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeNbHBIX MOTHMBOB, HAIIPABJICHHBIX Ha IMOJIyYCHHE HOBBIX 3HAHUU MO XUMHUHU, HEOOXOIUMBIX
TUTs1 OOBSICHEHUS HaOJII0/TAEMBIX MPOIIECCOB U SIBJICHUH;

5) mno3HaBaTenbHOM, WHGOPMAIMOHHON W YHUTATEIbCKOW KyJbTYphl, B TOM YHCJE HABBIKOB
CaMOCTOSITENIbHOM paboThl C yUeOHBIMU TEKCTaMH, CIIPAaBOYHOMN JIMTEPATYPOH, JOCTYTHBIMU TEXHUUYECKUMHU
CpeaCcTBaMU HH(POPMAITMOHHBIX TEXHOJIOTHIA;

6) wuHTEpeca K OOYYEHHI0O ¥ TIO3HAHWIO, JIFOOO3HATEIIBHOCTH, TOTOBHOCTH W CIIOCOOHOCTH K
caMo00pa3oBaHUIO, TPOEKTHOM U  HCCIEAOBATEIbCKOW NIEATETHbHOCTH, K OCO3HAHHOMY BBIOOPY
HAINpPAaBIEHHOCTU U YPOBHS 00yUYeHUs B ajbHeHIeM;

®opMupoBaHus KYJbTYPbl 310POBbs

7) OCO3HaHHS LEHHOCTU HU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO, YCTAaHOBKHM Ha
3IOPOBBI 00pa3 JKU3HU, OCO3HAHUS TOCIEACTBHA W HENPUATHS BPEAHBIX MPUBBIUCK (yMOTPEOICHHS
QJIKOTOJIs, HAPKOTHKOB, KypeHHs), HEOOXOIUMOCTH COOJIIO/ICHUS MPaBHII O€30MaCHOCTH TIPH OOpAICHHUH C
XUMHYECKUMH BEIIECTBAMU B OBITY U peaibHON KU3HU;

TpyaoBoro BocnuraHus

8) mHTEepeca K MPaKTHYECKOMY H3yudeHUIO npodeccuil U Tpyla pa3iIndHOTO Poja, YBaOXKEHUE K TPYILy U
pe3ynbTrataM TpPyAOBOM JAEATEIbHOCTH, B TOM 4YHCIIE HAa OCHOBE NMPUMEHEHHUS MNPEIMETHBIX 3HAHHUM 10
XUMHH, OCO3HAaHHOTO BBIOOpa WHAMBHIYAIBHON TPACKTOPHH TPOAOJDKEHUS O00pa3oBaHUS C y4ETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; YCIEITHON
npoecCHOHANBFHON JEATeTPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHWH; TOTOBHOCTH aJallTUPOBATHCS B
npodeccroHanbHOM cpene;

IKO0JIOrHYeCKOr0 BOCIIUTAHUSA

9) sKOJIOTHYECKH 11€JIeCO00Pa3HOr0 OTHOIIEHMSI K MPUPOJE KaK UCTOYHHUKY >KU3HU Ha 3emiie, OCHOBE €&
CYIIECTBOBAHMS, TOHUMAHUS [EHHOCTU 3J0POBOTO W 0€30macHOro o0Opasza JKU3HH, OTBETCTBEHHOTO
OTHOIIIEHHUSI K COOCTBEHHOMY (PU3UYECKOMY U MCUXUUYECKOMY 310POBbIO, OCO3HAHUS [IEHHOCTH COONIOICHUS



MpaBWII OE30MACHOTO TIOBEICHUS TIPU PabOTE C BEIIECTBAMHU, a TAK)KE B CUTYAIUSIX, YTPOKAIONIUX 3I0POBIO
W >KU3HU JTIOJCH;

10) cmocoOHOCTH TPHUMEHATH 3HAHUS, IMONy4YaeMble MPU HM3YUYEHUU XUMUH, JUIsI PEIICHUs 3a1ad,
CBSI3aHHBIX C OKPY>KaloIel MPUPOIHON CPEIOM, MOBBIIICHUSI YPOBHS YKOJIOTUYECKON KYJIBTYPbI, OCO3HAHUS
rI100aTFHOTO XapaKTepa IKOJIOTUISCKUX MPOOJIeM U MyTeH UX PEIIeHUs TOCPEACTBOM METOIOB XUMUHU;

11) 5KOIOrMYECcKOro MBIIIJICHHS, YMEHUSI PyKOBOJCTBOBATHCS UM B MIO3HABATENbHOM, KOMMYHUKAaTUBHON
Y COUHMAIBHOM MPAKTHKE.

METANPEJIMETHBIE PE3YJIBTATbI

B cocraBe MeTampenMeTHBIX PE3yJIbTAaTOB BBIACISIOT 3HAUYMUMBIC JUISI (DOPMHUPOBAHHUS MHPOBO33PEHUS
oOIIeHayYHbIE TTOHSTUS (3aKOH, TEOpHs, MPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U Ap.),
KOTOpBIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX IIpeIMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUH U3
3TUX TpeaMeToB (HOPMHUPOBATH MPEACTaBICHHE O LEJIOCTHOW HAyYHOW KapTHHE MHUpPa, U YHUBEpCAIbHBIC
y4ueOHble JAeicTBUs (IO3HABaTENIbHbIE, KOMMYHHMKATHBHbBIC, PEryJSTHUBHBIE), KOTOpblE 00ECIEUMBAIOT
dbopMUpOBaHHE TOTOBHOCTH K CAMOCTOSITEIFHOMY IUIAHUPOBAHUIO M  OCYIIECTBICHUIO y4eOHOM
NEeSITENIbHOCTH.

MeTtanpenmMeTHbIe pe3yIbTaThl OCBOCHHS 00pa30BaTeNbHON MPOTpaMMBbI 10 XUMHH OTPa)KaloT OBIa/ICHHE
YHHUBEPCATLHBIMU ITO3HABATEILHBIMU JICHCTBHSMH, B TOM YHCIIE:

Ba3oBbIMH J1OTHYEeCKMMH AeiiCTBUSIMH

1) yMeHHeM HCHOIB30BATh MPUEMBI JIOTHYECKOTO MBIIUICHUS IPU OCBOCHUU 3HAHUI: PACKPBIBATH CMBICI
XUMHUYECKUX TOHATUN (BBIAETATh UX XapaKTepHble MPU3HAKH, YCTaHABIMBATh B3aWMOCBSI3b C JIPYTHUMH
MOHSATHUSIMH ), KCTIOJIb30BATh MOHATHUS JJ1s1 OOBSICHEHUS OT/AEIbHBIX (DaKTOB U SBJICHUN; BEIOMPATh OCHOBAHUS
U KpUTEpUH [UIsl KiIacCU(PUKALUKM XUMHUYECKUX BEUIECTB U XHUMHYECKHUX pEaklui; yCTaHaBIMBATh
NPUYMHHO-CJICICTBEHHBIE CBSI3M MEXIY OOBEKTaMM M3YYCHHUS; CTPOHUTH JIOTHUECKHE PACCYXKIACHUS
(MHIIyKTUBHBIE, IeTyKTUBHBIE, [0 aHAJIOTUH); IEJIaTh BHIBOJIbI U 3aKIIOUEHUS;

2) yMEeHuUEM IpPUMEHATH B TMpOLECCE IIO3HAHUSA MOHATHS (NPEAMETHBIE M METANPEAMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEJH, UCTOIb3yeMble B XUMHH, IPe0OpPa30BbIBaTh HIMPOKO MPUMEHSIEMbIE B
XMMUU MOJICJIbHBIC TPEICTaBICHUS — XUMHMYECKHH 3HaK (CHMBOJ 3JIEMEHTAa), XUMHUYecKas (opmyia U
ypaBHEHHE XHMHUYECKOW pEaKIHH — IMpPH PEHIeHHH Yy4eOHO-NO3HABATENbHBIX 3a/ay; C Y4YETOM HTHX
MO/JICJIbHBIX MPEACTABICHUI BBISBIATh U XapaKTepU30BaTh CYIIECTBEHHBIC MIPU3HAKH U3yUaeMbIX 00BEKTOB
— XUMHYECKMX BEIIECTB M XHMHUYECKHX pEaKIMii; BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYHUHHO-
CJICZICTBEHHBIC CBSI3U M MPOTHBOPEYMS B M3YyYaeMBIX IMpOIEccax U SIBJICHUSAX; Mpelarath KPUTEPUU IS
BBISIBJICHHSI 3TUX 3aKOHOMEPHOCTEH M MPOTUBOPEUM; CAMOCTOSITENIbHO BBIOMPATh CIOCOO pelIeHHs
yueOHOI1 3a/1a4un (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS, BBIOMpATh HanOoJee MOAXO AU ¢ Y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB);

Ba3oBbIMH HcC1e10BaTEIbLCKUMH 1eHCTBUSIMHU

3) yMEeHHEM HCHOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHUS, a TaKXKe B
Ka4yecTBE OCHOBBI JIJIs1 (POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

4) npuoOpeTeHne onbITa Mo IUIAHUPOBAHUIO, OPTaHU3AIMU U NMPOBEICHUIO YYEHHUECKUX SKCIIEPUMEHTOB:
yMeHue HaOIro/1aTh 332 X0JI0M IpoIlecca, CaMOCTOSATENIEHO MPOTHO3UPOBATh €r0 Pe3yNbTaT, (OPMYIUPOBATH
0000IIeHNsT W BBIBOABI 10 pe3yJibTaTaM MPOBEIEHHOTO OIbITa, HCCIEIOBAHMS, COCTABIATH OTYET O
Npo/ieTIaHHOM padoTe;

Pa6oToii ¢ undgopmanuei

5) ymeHuem BBIOMpATh, aHATU3UPOBATh M MHTEPIPETUPOBATH MHPOPMALIMIO PA3THYHBIX BUAOB U (popm
MpE/ICTaBICHUS], TOJIYyYaeMyl0 U3 Pa3HbIX HCTOYHHKOB (HAYYHO-MOMYyJSIpHAs JIUTEpPAaTypa XHUMHUYECKOTO
COJIepKaHusl, CIPaBOYHBIE MOCOOMS, pecypchbl VHTepHETa); KPUTHUECKH OLIEHWBATh MPOTHBOPEYMBYIO M
HEJIOCTOBEPHYI0 HH(POPMAIIUIO;

6) yMEHHEM MpPUMEHSTHh pa3IUYHBIE METOAbl M 3alpochl NpU IMOHMCKE M OTOOpe HHpOpMAIMU HU
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX IS BBIMOJIHEHHUS Y4YeOHBIX M IMO3HABaTENbHBIX 3aJad oOIpe-
NEeNEHHOTO THIA; MpUOOpeTeHNe OmbITa B OOJIACTH MCIOIL30BaHUS HWH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH, OBJaJeHHE KyJIbTYpOH AaKTUBHOTO WCIOJB30BAaHUS PA3JIMYHBIX IOMCKOBBIX CHCTEM;
CaMOCTOSITENIFHO BBIOMpATh ONTUMAaNbHYIO (opMy mpeacTaBieHUs HH(POpPMAIMM U WILTIOCTPUPOBATH
pelaeMble 3aladdl  HECIOXHBIMU CXEMaMH, JuarpaMmamu, JApyruMu @opmamu rpadukd U HX
KOMOHWHALMSIMU,



7) yMEHUEM HCIOJb30BaTh U aHAJIU3UPOBATH B IpoIecce yUeOHOM U MCCIIEA0BATENBCKON NeSATEILHOCTH
MHPOPMALMIO O BIMSHUM TIPOMBIIIJIEHHOCTH, CEIbCKOIO XO3AHCTBA M TpPAHCIOpPTAa HAa COCTOSIHUE
OKPY’KaIOIlle! PUPOTHOMN CPEIbI;

YHuBepcaabHbIMU KOMMYHHKATHBHBIMU /IeHCTBUSIMH

8) ymeHueM 3a/1aBaTh BONPOCHI (B XOJ€ JMAJIOra W/WIN JUCKYCCHH) MO CYIIECTBY OOCYKIaeMOU TEeMBI,
(GbopMyIMpOBATH CBOU NPEAJIOKEHHSI OTHOCUTENIBHO BBITIOJIHEHUS MPEATIOKEHHOM 3a1auu;

9) mnpuoOpereHHe ONbITA MPE3CHTALUU PE3yJbTATOB BBHIMOJIHEHUS XUMHUYECKOTO SKCIIEPUMEHTa
(JtabopaToOpHOTO OIBITA, TA0OPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUYCOHOTO MPOEKTA);

10) 3aMHTEpPECOBaHHOCTb B COBMECTHONH €O CBEPCTHMKaMHM IIO3HABaTEJIBHOM U HCCIEN0BATEIbCKON
NESTeIbHOCTH MPHU PELICHUH BO3HHUKAIOIUX MPOOIeM Ha OCHOBE YyUéTa OOIIMX MHTEPECOB M COINIACOBAHUS
no3uuui (00cyxaeHus, 0OMEH MHEHUSIMH, «MO3TOBbIE INTYPMbD», KOOpPJIMHAIIMS COBMECTHBIX JIEHCTBUH,
OIpeJIeJIEHUE KPUTEPUEB 110 OLICHKE KaueCTBa BHIMOJIHEHHON paboThI U 1Ip.);

YHuBepcanbHBIMHU PeryJsiTHBHBIMH 1eiCTBUAMH

11) ymMeHHMEM CaMOCTOATENBHO ONPEAENATh LEIN JEATEIIbHOCTH, IUIAaHUPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBAaTh M TpPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO JEATEIBHOCTb, BBIOMpaTh Hamboiee
¢ dexTrBHBIC CIOCOOBI perieHus] y4eOHBIX M MO3HABATENIbHBIX 3a]lad, CaMOCTOSTEIbHO COCTAaBJISTh WIIU
KOPPEKTUPOBATh MPEIIOKEHHBI AJITOPUTM JCHCTBUN IIPU BBIINOJIHEHUHU 3aJaHUN C y4ETOM IOJy4YECHUS
HOBBIX 3HaHUH 00 M3y4yaeMbIX 00BEKTAX — BEILECTBAX M PEaKLUsIX; OLIEHUBATh COOTBETCTBHE MTOJyUYEHHOIO
pe3ynbTara 3asBJIECHHON LENH;

12) yMeHHeM HCI0Ib30BaTh U aHATM3UPOBATh KOHTEKCTHI, IPE/JIaraeMble B YCIOBUU 3a/1aHUM.

INPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pPE3yJibTaTOB II0 OCBOCHHUIO 00S3aTEIbHOIO COJIEPXKAHUSA, YCTAHOBIEHHOTO
JaHHOW mpuMepHOW paboueil MporpaMMoii, BBIAEISIOT: OCBOCHHBIE OOYYalOIIUMKCS Hay4dHbIE 3HAHUS,
YMEHHUS U CHOCOOBI NEeHCTBUH, cnenuduyeckue Ui NpeIMeTHON o0iacTh «XUMHsD», BUABI AEATEIbHOCTU
[0 TIOJIyYEHUIO HOBOTO 3HAHMS, €r0 WHTEpIpeTaluy, NpeoOpa3oBaHUI0 M NPUMEHEHHIO B Pa3IHYHBIX
y4€OHBIX U HOBBIX CUTYalLIUsX.

[IpeameTHbIE pe3yabTAaThl OTPAXKAIOT CPOPMUPOBAHHOCTH Y OOYUAIOIIUXCS CIEAYIOUINX YMEHHIMA:

8 KVIACC

1) packpvieamb cmblcl OCHOBHBIX XUMHYECKMX IIOHATHUH: aTOM, MOJIEKYJla, XUMUYECKUIH 3JIEMEHT,
MPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMeCh (OJHOPOAHAsS W HEOJHOPOJHAs), BAJIEHTHOCTb, OT-
HOCHUTENIbHAsI aTOMHAasi U MOJIEKYJISIPHAs. Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBast
N0 XMMHMYECKOTO JJIEMEHTa B COCIUWHEHUH, MOJSIPHBIM O0BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COIIb,
ANEKTPOOTPHULIATENBLHOCTD, CTENIEHb OKUCIICHUS, XMMHUUYECKas peaklus, KIacCUupUKalus peakuui: peakuu
COCTUHEHUS, PEAKIUN PA3JI0KEHUS, PEaKIUU 3aMEICHUs, PEakluu OOMEHa, 3K30- U JHIO0TEPMHUYECKHE
peaKIyu; TeTIoBOH A(PEKT peakiuu; Aapo aToMa, IEKTPOHHBINA CIIOW aToMa, aTOMHasi OpOUTalb, PaIuycC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAs U HENOJIIpHAs KOBAJICHTHAs CBsI3b, HOHHAS CBS3b, HOH, KATUOH, aHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (POLEHTHAsI KOHLIEHTPAllKs) B PaCTBOPE;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUH (CM. 1. 1) ¥ IPUMEHSITh 3TH TOHATHUS
IIPY OIMCAHUM BELECTB U UX MPEBPAIICHUN;

3) ucnonv3zosams XUMUYECKYI0 CHMBOJHKY JUIsl COCTaBieHHS (OpMya BelIecTB W ypaBHEHUU
XUMHUYECKUX PEAKIIUI;

4) onpedensams BaJCHTHOCTh aTOMOB DJJIEMEHTOB B OHHAPHBIX COCAMHEHMSX; CTENEHb OKHCIICHUS
3JIEMEHTOB B OMHAPHBIX COEAMHEHUAX; MPUHAJIEKHOCTh BEIIECTB K OMPECIEHHOMY KJIACCy COETUHEHHM
o Gpopmynam; BUJ XUMUYECKON CBS3H (KOBAJCHTHAS U MOHHAS) B HEOPTAHUYECKUX COSMHEHUSX;

5) packpwvisams cmwvica [lepuonnueckoro 3axoHa JI. M. MenneneeBa: AeMOHCTpUPOBATH MOHHMMaHUE
MEPUOIUYECKON 3aBUCUMOCTH CBOWCTB XMUMHUYECKHUX 3JIEMEHTOB OT HX mosioxeHus B llepuogmueckoit
CUCTEME; 3aKOHOB COXPAaHEHMsI MAacCChl BELIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHs,
3aKkoHa ABOraipo; ONHCHIBATH W XapakTepu3oBaTh TabmuuHyr ¢opmy Ileproguueckoil cHUCTEMBI
XUMHUYECKHUX AJIEMEHTOB: Pa3jinyaTh MOHATUS «rJlaBHas noarpymnna (A-rpymnmna)» U «oboyHas mojarpymnmna
(b-rpymnma)», manbie u OOJbIIME TEPUOMABI; COOTHOCUTH OOO3HAUEHUS, KOTOpble HWMEIOTCA B TalmuIle
«Ilepnognyeckas cucrema XUMU4EeCKUX ieMeHTOB J[. 1. MeHaeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMU
CTpPOCHHSI aTOMOB XHMHYECKHUX OJJIEMEHTOB (COCTaB M 3apsal sApa, oO0Ilee YHCIO SJICKTPOHOB H
pacnpeeseHne uX Mo 3JIEKTPOHHBIM CIIOSIM);



6) xKraccuguyuposames XUMIUYECKUE JIEMEHTHI; HEOPTaHUYECKUE BEIECTBA; XUMHUECKUE peakiuu (1o
YUCITY U COCTaBYy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, M0 TEIIOBOMY 3P deKTy);

7) xapaxmepuzosame (onucviéamy) O0IIME XWMHUYECKHE CBOWCTBA BEIIECTB pA3JIUYHBIX KJIAcCOB,
MOJATBEPIK/1ask ONMHMCAaHNE IPUMEpPaMH MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOUINX XUMUUYECKUX PEaKLUil;

8) npoenosupoeams CBOWCTBA BEIIECTB B 3aBUCMMOCTH OT MX Kauye€CTBEHHOI'O COCTaBa; BO3MO>KHOCTH
MPOTEKAaHUS XUMHUECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBHSIX;

9) 6viuucasimMb OTHOCUTENBHYIO MOJIEKYJSIPHY0O W MOJISIPHYIO MacChl BELIECTB; MAacCOBYIO JIOJIO
XUMHUYECKOTO 3JIeMEHTa Mo (opMysie COEIMHEHUS; MAcCOBYIO JIOJII0O BELIECTBA B PAcTBOPE; MPOBOIUTH
pacy€Thl 110 YPAaBHEHUIO XMMUYECKON pPEaKIUU;

10) npumensimes OCHOBHBIE ONEpPAIUU MBICIUTEIBHONW AESITEIbHOCTH — AaHallu3 U CHHTE3, CPaBHEHHE,
000011IeHNe, CUCTEeMATH3AINI0, KIACCU(PUKAILNIO, BBISIBICHUE MPUYMHHO-CICCTBEHHBIX CBSI3€H — JUId
U3Y4YEHMs] CBOMCTB BEIIECTB M XHMMHMYECKHUX pEaKLUW; eCTEeCTBEHHO-HayyHble€ METOJbl IMO3HAHUS —
HaOII0IeHUE, U3MEPEHUE, MOJICIIUPOBAHKE, YIKCIIEPUMEHT (peatbHBI U MBICIICHHBIH ),

11) cneoosams ipaBUIaM TIOJIB30BAHUSA XHMHUYECKOW IMOCYAOW M JIaOOpaTOpHBIM O0OpyJOBaHUEM, a
TaKkKe IMpaBWwIaM OOpalIeHHs] C BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHUSIMH 110 BBITIOJTHEHHUIO
a00paTOPHBIX XUMUYECKHX OTMBITOB IO TMOJTYYEHHI0O U COOMPAHUIO Tra3000pa3HBIX BEHIECTB (BOAOpOaa U
KHCJIOPOJIa), MPUTOTOBJICHUIO PACTBOPOB C OMPEAENEHHON MacCOBOM J0Jied pacTBOPEHHOTO BEILECTBA;
IUTAHUPOBATh U MPOBOJIUTH XUMUYECKHE HKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT
C MOMOIIIBIO UHAMKATOPOB (JTaKMYC, (peHon(pTarenH, METHIIOPAHXK H Jp.).

9 KJIACC

1) packpvieamv cmbici OCHOBHBIX XMMHUYECKUX MOHATHI: XUMUUYECKUN AJIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTHOH, aHWOH, MIPOCTOE BEILECTBO, CIOKHOE BEUIECTBO, BAJEHTHOCTb, AIEKTPOOTPUIATENLHOCTD, CTENICHb
OKHCJICHHS, XUMUYECKasl PeaKlns, XHMUUECKas CBS3b, TEIUIOBOM 3((eKT peaklnu, MOJIb, MOJISIPHBIN 00BEM,
pacTBOp; DJIEKTPOJIUTHI, HEIJIEKTPOIUTHI, SIEKTPOIUTHYECKAs AUCCOIMALNS, PEAKIMH HOHHOrO OoOMeHa,
KaTalnu3aTtop, XHMHYECKOE paBHOBecHEe, OOpaTUMble M HEOOpaTHMbIE pPEAKIHH, OKUCIUTEIHLHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU, OKHCIUTENb, BOCCTAHOBUTENb, OKHCIEHUE U BOCCTAHOBJICHHUE, aJUIOTPOIUS,
aM(pOTEepHOCTh, XUMHUYECKasl CBs3b (KOBAJICHTHAs, MOHHAS, METaJUIMYECKas), KPUCTAJUTMUECKas penéTka,
KOppO3Usi METAJJIOB, CILIaBbl, CKOPOCTh XMMHYECKOW DPEaKIMH, MpenebHO OMyCTHUMas KOHIIEHTpAIlHs
(ITAK) BemecTBa;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUECKHUX MOHATUH (CM. M. 1) ¥ MPUMEHSTH 3TH NOHATUSA
MIPU OMKMCAHHUH BEIIECTB U UX MPEBPAIICHUI;

3) ucnonv3zosamv XUMUYECKYI0 CHMBOJMKY JUIsl COCTaBieHHS (OpMya BelIecTB W ypaBHEHUU
XUMHUYECKUX PEAKIIUN;

4) onpedensme BaJEHTHOCTb U CTENEHb OKUCICHHSI XMMUYECKUX AJIEMEHTOB B COEIUHEHUSIX Pa3InYHOIO
COCTaBa; TNPUHAICKHOCTh BEIIECTB K OMNpPEACIEHHOMY KIaccy COeQUHEeHuH 1o Qopmynam; Bun
XUMHUYECKON CBSI3M (KOBaJCHTHAsI, HOHHAsI, META/NINYECKasi) B HEOPTaHUYECKUX COEAMHEHUAX; 3apsij MOHA
0 XUMHUYECKOW (opmylie; xapakTep cpelbl B BOJHBIX PAacCTBOpPaxX HEOPTaHUYECKUX COEAMHEHHH, TUI
KPUCTATIMYECKON PEeIETKN KOHKPETHOTO BEIIECTBA;

5) packpwvisamv cmuicn llepuoguueckoro 3akonHa JI. WM. MengeneeBa U JE€MOHCTPUPOBATH €T0
MMOHMMAaHME: OIHUCHIBATh M XapakTepu3oBaTh TabmuuHyio (opmy Ilepuonndeckoil cucTeMbl XMMHYECKUX
AJIEMEHTOB: pa3iNuaTh MOHATUS «TJIaBHas moArpymnmna (A-rpynna)» u «mobounas noarpymnna (b-rpymma)y,
Masible U OOJBbIINE MEPUOJIbl; COOTHOCUTh 0003HAUECHUS, KOTOPbIE UMEIOTCS B MEPUOINYECKON TabiuIe, C
YHCIIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMMYECKHX 3JIEMEHTOB (COCTaB U 3apsi siapa, olliee
YHCIIO AJIEKTPOHOB U paCIpe/ie]ieHHe UX IO AJIEKTPOHHBIM CJIOSIM); OOBSICHATH OOIIME 3aKOHOMEPHOCTHU B
U3MEHEHUHU CBOMCTB 3JIEMEHTOB M MX COECIUHEHHUH B Mpefesiax MajlblX IEPUOAOB U INIABHBIX MOATPYMII C
y4€TOM CTPOCHHS UX aTOMOB;

6) xKraccuguyuposames XUMIUUECKUE JIEMEHTHI; HEOPTaHUYECKUE BEILECTBA; XUMHUECKUE peakiuu (1o
YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMHM BELIECTB, IO TEIIOBOMY 3(QeKTy, Mo U3MEHEHHIO CTeneHei
OKHCJIEHUSI XMMUUYECKUX 3JIEMEHTOB);

7) xapaxkmepuzosams (ONIMCHIBATh) O00IMME H CHCIUPUUESCKHE XWMHUYECKHE CBONCTBAa MPOCTHIX U
CIIOXHBIX BEIIECTB, MOATBEPXKJIas ONHCAaHUE MPUMEpPaMU MOJEKYSIPHBIX W HMOHHBIX YpaBHEHHM
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;



8) cocmasname ypaBHEHUS SJCKTPOJUTHUECKONW IUCCOLMAIMUA KHUCIIOT, IIENI0Ued M CoJiel; MOJHbIE U
COKpalIéHHBIE ypaBHEHHsI pEaKnIuid HMOHHOTO OOMEHa, ypaBHEHHS pEaKUui, TOIATBEPKIAIOIINX
CYLIECTBOBaHHE T€HETHUYECKON CBSA3M MEK/Y BEIIECTBAMH PAa3IMYHbBIX KIACCOB;

9) packpvisamsv cyuwHOCmMb OKACIATEIIEHO-BOCCTAHOBUTENBHBIX PEAKIMN TMOCPEICTBOM COCTaBJICHHUS
AJIEKTPOHHOTO OajaHca 3TUX PEaKIIHA;

10) npoenosuposams CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHUS; BO3MOXHOCTH IMPOTCKAHHS
XMUMUYECKHX MPEBPALICHUN B PAa3IMYHBIX YCIOBUIX;

11) 6biuucasims OTHOCUTEIBHYIO MOJEKYJSIPHYIO W MOJSIPHYFO MAacChl BEIIECTB; MAaCCOBYIO JOJIIO
XMMHYECKOT0 3JeMeHTa Mo (opMyse COSAMHEHHs; MAacCCOBYIO JOJIO BELIeCTBA B PAacTBOPE; MPOBOAUTH
pacu€Thl M0 YPaBHEHUIO XUMUYECKOH PEaKIIUH;

12) creoosams mipaBuiaM TOJIb30BAaHUSI XUMHUYECKOW MOCYNOM M J1abopaTopHbIM O00OpYy/IOBaHHEM, a
TaKKe TMpaBHJIaM OOpaIIeHUs] C BEMIECTBAMH B COOTBETCTBHH C WHCTPYKIMSIMH TIO BBITIOJTHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO IMOJIYYEHUIO M COOMpaHMIO ra3000pa3HBIX BELIECTB (aMMMaKa U
YTJIEKUCIIOTO Ta3a);

13) nposooums peaxiyu, MOATBEPKAAIONINE KAUeCTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB: Paclo3HaBaTh
OTBITHBIM TYTEM XJIOPHII-, OpOMUI-, HOAUA-, KapOoHaT-, PocdaT-, cUIMKaT-, CyibdaT-, THAPOKCHI-UOHBI,
KaTHOHBI aMMOHHS U MOHBI U3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

14) npumensims OCHOBHBIE ONEpPALMU MBICIUTEIBHONW AESITEIBHOCTH — AaHAIU3 U CHHTE3, CPABHEHME,
0000IIIeHre, CHCTEMATHU3alMIO, BBISIBICHUE MPUYMHHO-CICICTBCHHBIX CBS3€H — Ui M3YYCHHS CBOWCTB
BEIIECTB U XMUMUYECKUX PEaKLUil; eCTEeCTBEHHO-HAyYHbIe METOABI MO3HAHUS — HaOII0/IeHUe, U3MEPEHHUE,
MOJICIIUPOBAHUE, IKCIICPUMEHT (pealIbHBIA 1 MBICIICHHBIH ).

TEMATUYECKOE IVIAHMPOBAHUE
8 KJIACC
KosmmuecTBO YacoB JJIEKTPOHHbIE

(uzudpoBsie)
KontposnbH IIpakTtmuec  O6pasoBaTesbHbIE

N2 HaummeHOBaHHue
n/ pasgeiloBu TeM  Bcero

" HPOTPANMDE ](31;e3ep ple paboTbl  KMe paboTbl PECypChI
Pa3pen 1. [lepBoHaYa/IbHbIE XMUYECKME TIOHSITUS
Xumus — Bu6smoteka IJOK
Ba)XKHas1 06J1aCTh https://m.edsoo.ru/7f4
i1 eCTeCTBO3HaHI/I53 s 5 1837c
U TIPaKTUIECKOM
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ypPaBHEHUS
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Paz e 2. Baxkueniiye npeacraBUTE/IM HEOPraHNYECKUX BEIIEeCTB. KosimuecTBeHHBIE
OTHOII€EHUS B XM

Bo3zayx, Bu6smoteka IIOK
2.1 KICJIOPOZ, 4 1 https://m.edsoo.ru/7f4
MMOHATHE 06 1837c¢




OKCHax

Boziopog, Bu6smoteka IIOK
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2.2 4(2) 1 1 -
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Pa3pgesn 3. OCHOBHBIE KJIACChl HEOPraHMYECKNX COeAMHEHUM

OCHOBHBbIE Bu6smoteka IOK
KJIACChI https://m.edsoo.ru/7f4
3.1 12(1) 1 1 8
HeopraHM4ecKu 1837¢c
X COeIVHEHU
WToro mno paszneiy 13

Pazpen 4. Ilepuoayaeckuii 3aKoH U Ilepuoaydeckasi cMcreMa XMMUYeCKX 3JIEMEHTOB
d. . MeHpgeneeBa. CTpoeHMe aToMa

4.1

[TepyoaniecKuin Bu6smoteka IJOK
3aKOH U https://m.edsoo.ru/7f4
[Tepuopuyeckast 1837c

cucremMa

XUMUYECKUX
ajyieMeHTOB /1. .
MeHpesieeBa,

CTpOeHMe aToMa

WToro 1o pasgeny 6

Pa3pgest 5. XuMmmuuyeckasi CBSI3b. OKMC/IINTEJIBHO-BOCCTAHOBUTEJIbHBIE pPeaxKiinmn

3.2

XyMmuueckast Bu6smoteka IIOK
CBSI3b, https://m.edsoo.ru/7f4
OKMCJIUTEJIbHO- 9(1) 1 1837¢

BOCCTAHOBUTEJIb
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TEMATUYECKOE IVNIAHUPOBAHUE

9 KJIACC

Nen/m
nporpamMmsI

Pazpes 1. XMMMUyecKye peakiuu

[ToBTOpEHME 3HAHUM T10 KypCy 8
KIacca. Heopranmyeckue BelecTBa,
XUMUWYECKME PeaKIIMU U YPaBHEHMUS],

1.1

CKOPOCTb peakLiviii, KaTajin3

HToro o paspeny

Pazpes 2. XuMHM4yeckme peakii B pacTBopax

DJIEKTPOIUTUYECKAST AVCCOLMALIVAS,

2.1

XMMUYECKME PeaKLM B paCTBOpax

FI/I/IpOJ'II/B HeOpraHM4YeCKMX BEIIECTB

2.2 .
Ha IIpMMepe CoJIen

UToro no paszneiny

Pazzaen 3. HeMmeTa/utbl M X COeAVHEHUSI

O6111as1 XapaKTepUCTUKA XUMUIECKUX
3.1 3j71eMeHTOB VIIA-rpynnel. 'aJioreHbl U

nxX CoeamMHEHNSA

O6111as1 XapaKTepUCTUKA XUMUIECKUX
3.2 371eMeHTOB VIA-rpymsl. Cepa u eé€

COeIVIHEHUS

O6111as1 XapaKTepUCTUKA XUMUIECKUX
3.3 35ieMeHTOB VA-rpynnsbl. A30T, pocdop

N X COeanMHEHUA

HaumeHoBaHMue pasaesioB 1 TeM

KosimyecTBO 4acoB

Bcero
(pe3epB)

4(1)

10

13

KoHTpoOJIbHBbIE
pa6oThl

(1)

ITpakTyeckue
pa6oThl

dsekTpoHHBIe (HMPpPOBHIE)
o6pa3oBaTe/IbHbIE PeCypPChI

Bubanoreka IIOK
https://m.edsoo.ru/7f41a636

Bubauoreka IIOK
https://m.edsoo.ru/7f41a636

Bubnnoreka IIOK
https://m.edsoo.ru/7f41a636

Bu6bamorteka LIOK
https://m.edsoo.ru/7f41a636

Bubanoreka IIOK
https://m.edsoo.ru/7f41a636

Bubanoreka IIOK
https://m.edsoo.ru/7f41a636




O6111as1 XapaKTepUCTUKA XUMUYECKUX
3.4 3JIEMEHTOB IVA-TpymIbl. Yriepon 1

KpPEMHUI U UX COeMHEHUS

O60611eHMe ¥ IIPOBEPKA 3HAHUM O

3-5
HEMETa/VIaX U UX COEAMHEHUAX

UToro no pasgeiny

Pazgen 4. MeTa/Uulbl U UX COeAMHEHUST

41 O611Me CBOMCTBA METAJJIOB U UX

coeIJMHEHU
BarkHeuIIMe MeTaJIJIbl U UX
42 COelIHeHUS
4.3 O606111eHME U ITPOBEPKA 3HAHUM O

MeETaJlJIaX U UX COeAMHEHUAX

UToro no paszpeiny

2(2)

30

2(2)

17

Bubnnoreka IIOK
https://m.edsoo.ru/7f41a636

Bu6bamoreka LIOK
https://m.edsoo.ru/7f41a636
Bubanoreka IIOK
https://m.edsoo.ru/7f41a636

Pas3pges 5. XMMMS M OKpy)Karouiasi cpesa. 060611eHMe 3HAaHMM 110 XMMMM 3a KypPC OCHOBHOM IIKOJIBL. IToAroToBKa K OI'D

51 BeliecTBa ¥ MaTepUasIbl B )KU3HA
) yeJioBeKa

060611IeHMe 3HaHUM 10 XMMUU U

5.2
IMoAroToBKa K OI'D

UToro mno paszneiy
Pe3epBHOE BpeMA IO BCEM pa3ziesiaM

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

2

70

3(1)

Bu6bamoTteka LIOK
https://m.edsoo.ru/7f41a636
Bu6bamoreka LIOK
https://m.edsoo.ru/7f41a636




ITIOYPOYHOE IVTAHUMPOBAHUE

8 KJIACC
Ne¢

TeMa ypoka
n/mo yP

10
11

IIpegMmeT xMMuU. PoJIb XIMUM B
XXVU3HU YeJIOBEKa

MeToanl U3Yy4YEHUA XMUN

AI‘pel"aTHbIe COCTOSAHMSA BELIECTBaA

[TpakTuyueckasi pabora N21 «IIpaBuia

TEXHUKM 6€30ITaCHOCTY U HEKOTOPbIE
BU/IbI pabOT B XMMUYECKOM
sabopaTopun (kabuHeTe XMMUM)»

[TpakTuueckasi pabora N22
«HabsroieHne 3a ropsiiien CBeuom»

du3myecKue sIBJIeHMSI — OCHOBA
pa3zesieHns: CMecelt B XMMUU

[TpakTHueckast pabora N3 «AHaIN3
IIOYBBI»

ATOMHO-MOJIEKYJIIPHOE yYEeHUE.
XyuMmuuyeckue 3j1eMeHThI

3HaK" XMUYECKUX DJIEMEHTOB.
[Tepuopyuueckas Tabauia ..
MeHpesieeBa

Xummueckyue GoOpMyJIbl

BajieHTHOCTB

KosimuyecTBO 4acoB

Bcero

KOHTpOJIBHBIE
pa6oTnl

ITpakTHyeckue
pa6oThl

Jdara
U3y4YeHUs

JJIeKTPOHHbIE

nu¢PppoBbIE
ob6pasoBaTeJIbHbIE

pecypchbI

§1

§2
§3

§4

§5

§6

§7
§8



12

13
14

15

16

17

18

19

20
21

22

23
24

25

26
27

CocrasneHue GpopmyJ1 1o
BaJIEHTHOCTU

XUMU4yecKue peaKnmn

XUMMYeCKe ypaBHEHUS

CocTaBJieHVe YpaBHEHUM XMMUYECKNX

peaxkiumn
THUIIBI XUMUYECKUX PEAKLINIT

OrnpepesieHye TUITA XMMUYECKOM
peaxiuy 1o ypaBHEHUIO

060611IeHME TI0 TEME
«IlepBOHAYAIbHBIE XMMUUECKIE
TIOHATUSA»

KoHTposibHast paboTa N1 1o Teme
«IlepBOHaYaIbHbIE XMMUYECKUE
TIOHSITUSI»

Bo3ayx 1 ero cocras
Kuciopof,

[TpakTuyueckasi pabora N24 1o Teme
«IlomyuyeHue, cobupanue u
pacro3HaBaHMe KMCIOPOaa»

OKcHUabl
Bopopog,
[TpakTuueckasi pabora N°5 1o Teme

«ITomy4yeHue, cobupanue u
paclio3HaBaHMe BOAOPOAA»

KucioThel

0606111eHME 110 TeMe «KMCIOThI»

I[ToBTOPUTH §8

§9
§10

IToBTOPUTH §10
§11

IToBTOPUTH §11

§12
8§13

§14
§15

§16
I[ToBTOPUTH §16



28
29

30

31

32
33
34-35
36

37

38

39

40

41

42
43

44

Comnu
0606111eHMe 110 TeMe «CoJIm»

KonnuecTBo BelecTBa. MoisgpHas
Macca

BrIuMciieHMe KoJmM4yecTBa BelllecTBa U
MOJISIPHOM MacChl

MoJISIpHBIN 06'bEM I'a30B

BbIuycieHMe MOJISIPHOTO o6beMa
PacueTsl IO XMMUYECKMM YPaBHEHUSIM
Bopa. OcHOBaHMS

PacTBOpBI. MaccoBas 0J1s
pacTBOPEHHOI'O BellleCTBa

BbIUMCJIEHME MACCOBOM JI0JIN
PACTBOPEHHOT'O BelIeCTBa

[TpakTuyeckast pabora N26 no Teme
«IIpUroToBJIeHME pacTBOpa C
3a/JaHHOM MacCCOBOM J10J1eN
pPacTBOPEHHOI'O BellleCTBa»

0606111eHMEe IO TeMe «Bopa,
PacTBOPBI, IIOHSTHE 06 OCHOBAaHUSIX»
KoHTposibHast paboTa N22 1o Teme
«BacKkHel1IMe Tpe/iCTaBUTENN
HEOPTaHMYECKUX BEIIECTB»

OKcuapl, MX KJIacCuPUKaLUSI U
XUMUYECKMe CBOMCTBA

CocraBsieHre GOpMyJT OKCUZIOB

OCHOBaHMS, UX KJIacCUPUKaLUS U
XYMUYECKNEe CBOVICTBa

=R RN

§17
IToBTOPUTH §17

§18

I[ToBTOPUTH §18

§19
IToBTOPUTH §19
§20
§21

§22

IToBTOPUTH §22

§23
IToBTOPUTH §23

§24



45
46
47
48
49

50-51

52

53

54

55

56

57

58

CocTaByieHMe GOpPMYyJI OCHOBAHUM

KucnoTsl, ux xiaccupukauus u
XMMMYECKMe CBOMICTBA

CocragsieHre GOpMYyJI KUCJIOT

Conu, ux xiaccupuKauus u
XVMMMWYECKME CBOJMCTBA

CoctasyieHre GOpMyJI Coien

I'eHeTH4YeCKas CBA3b MEXAy KjilaCCaMM

HEOPraHNYECKNX CoeﬂI/IHeHMﬁ

[TpakTuueckasi pabora N27 1o Treme
«PellleHMe 3KCIIEPUMEHTAIbHBIX
3aa4 110 TeMe « OCHOBHBbIE KJIACCHI
HeOpraHMYeCKMX COeIVTHEHUM» »

0606111eHME 110 TeMe «OCHOBHBIE
KJIACChI HEOPTaHUYECKUX
COeIMHEHUI»

KoHTposbHast paboTa N23 1o Teme
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COeIMHEHUI»

EcTecTBeHHbIE CEMENCTBA
XUMUYECKUX 3JIEMEHTOB.
AmM@oTEpHOCTh

OTkpbITHE [TleproANYIecKoro 3akoHa
.M. MeHaesieeBbIM

OCHOBHBIE CBeZIeHMSI O CTPOEHUU
aToMma

CTpoeHMe 3JIeKTPOHHBIX 060JI0UeK
aTOMOB

IToBTOPUTH §24
§25
IToBTOPUTH §25
§26
[ToBTOPUTH §26

§27

§28

§29

§30

§31



59

60

61
62
63

64
65
66

67
68

69

70

[Tepuopuyeckasi cucTeMa XMMUYECKUX
asiemeHTOB .M. MeHaeneeBa

XapaKTepI/ICTI/IKa SJIEMEHTA IIO €10
ITIOJIOXKEHUIO B Hepmo,zmqecxoﬁ
CcucreMe

MOHHas xMmnuyeckasi CBA3b
KoBasieHTHasl XxMmnuyecKasi CBSI3b

KoBasieHTHas HEIIOJIAPpHaA U
IIOJIAPHasA XMMMNYECKas CBSA3b

MeTa/uindyeckasl XMMuJyecKasl CBSI3b
CTelrneHb OKUCJIIEHUS

OmnpepnesieHne CTEIIEHU OKUCIIEHUSA
OKUCIUTETBHO-BOCCTAHOBUTEIbHbIE
peaxkuuu

DJIEKTPOHHBIN 6aIaHC

0O60611eHMe 110 TeMe «OKUCIIUTEIBHO-
BOCCTAQHOBUTEJIbHbBIE PEAKIIUM»
KoHTposnbHast paboTa N24 1o Teme
«OKUCIINTEIBHO-BOCCTAHOBUTEIbHBIE
peaxim»

OBIIEE KOJIMYECTBO YACOB I1IO
ITPOT'PAMME

70

§32

8§33
§34
§35
§36

§37
§38
[ToBTOPUTH §38

§39

IToBTOPUTH §39



ITIOYPOYHOE IVTAHUPOBAHUE

9 KJIACC
Ne°

TeMa ypoka
n/mo yP

2-3

O-10

11-12

13-14

Kitaccudukaiyuss HeopraHM4IeCKnX
CoeJMHEeHUM

Kitaccudukaiyss XMMmUIecKux
peaxiun
CKOpPOCTb XMMMUYECKUX peaKiui

KoHTpoJsibHast paboTta N1 110 Teme

«IToBTOpEeHME U YTIybIeHue 3HaHUM

110 XMUM 3a 8 K1acc»
DJIEKTPOJIUTUYECKAS AVUCCOLMALIS
OCHOBHBbIE IIOJIOXKEHUS TEOPUU
3JIEKTPOJIUTUUECKOM AVCCOLMALUM
ITpakTHyeckas pabora N21 1o Teme
«PerreHye sKCIepMMEHTAIBHBIX

3a/1a4 110 TeMe «DJIEKTPOJIUTUUECKasT

JIVICCOLTMALIVISI» »
XUMMYECKME CBOMCTBA KMCJIOT KakK
3JIEKTPOJIUTOB

XMMUyecKme CBOMCTBA OCHOBAHUM
KaK 3JIEKTPOJINTOB

XMMMUYecKue CBOVMICTBA COJIEM KaK
3JIEKTPOJIUTOB

KosimuecTBO 4acoB

Bcero

KoOHTpOJIBHBIE
pa6oThl

IIpakTH4Ieckme
pa6oThl

Adara
U3y4YeHUSsI

JJIEKTPOHHBIE

uu¢ppoBbIE
ob6pas3oBaTesIbHbIE

pecypchbI

§1

§2
§3

§4

§5

§6

§7

§8



15-16 T'Uapon3 cosien 2 §9

17 060611IeHMEe 3HAHUM TI0 TEME L
«XUMUYECKME peaKkly B paCTBOPAX»

18 KoHTposbHast paboTa Ne2 1o Teme L L
«XUMMUYECKMEe peaKlMy B PacCTBOPaX»

19 O6111as1 XapaKTepUCTUKA HEMETAJLJIOB 1 §10

20 O6111as1 XxapaKTepUCTHUKA 3JIEMEHTOB L §11
VIIA-rpynmnsl — raJIOT€EHOB

21-22 CoenHeHMS Ir'aJIOr'eHOB 2 §12
[TpakTuyeckast pabora N°2 1o Teme

23 «VI3yyeHue CBOMCTB COJISTHOM 1 1
KMCJIOTBI»

O6111as1 XapaKTepUCTMKA 3JIEMEHTOB
24 1 §13
VIA-rpyInbl - XaJIbKOreHoB. Cepa

25 CepoBOLOPOZ, U CY/IbPUIbI 1 §14
26-27 KuciopogHbie coefMHEHUS CEPhI 2 §15
[TpaxkTuueckas pabora N23 110 Teme
28 «VI3yyeHue CBOMCTB CEpPHOM 1 1
KUCJIOTBI»

O611aa XxapaKTepUCTUKaA 3JIEMEHTOB

29 . P P 1 §16
VA-rpymnmbl. A30T

30-31 AmMMuMak. CoiM aMMOHMSI 2 §17

ITpakTHueckasi pabora N24 1o Teme
32 «IlosrygyeHre aMMMaKa ¥ U3yUeHne 1 1
€ro CBOVICTB»

33-35 KucyopogHbie coefMHEHMS a30Ta 3 §18

36 ®dochop 1 ero coegMHEHUS 1 §19



37

38-39

40

41
42

43
44
45

46

47

48

49
50

51-52

53-54

55

O611as1 XapaKTepUCTUKa 3JIEMEHTOB
IVA-TpynIsl. Yriepop,

KI/ICJ'IOPO,Z[HbIe CoOeAMHEHMS yTIJIEepOoaa

[TpakTuyeckasi pabora No5 1o Teme
«ITosryyeHue yrjieKucjioro rasa.
KauecTBeHHas peakiys Ha KapboHaT-
VIOHBI»

YriieBogopoanl
Kuciopopocopepkaiiye
OpraHM4YecKue CoOeaMHEHUSA
KpeMHMI1 1 ero coeuHeHUsI
CumMkKaTHas IIPOMBIIUIEHHOCTD
ITosyyeHre HEMETAJIJIOB

[TosryuyeHMEe BaXKHEMIIINX XUMUYIECKUX
CoeIVMTHEHUI HEMETAJJIOB

0606111eHMe 110 TeMe «HeMeTasibl U
UX COeIVIHEHMSI»

KoHTpoJsibHast paboTta N23 1o Teme
«HeMeTaJIbl U UX COEZIUHEHMSI»

O611as1 XapaKTepUCTUKA METAJIJIOB
XUMMUECKMEe CBOMCTBA METaJIJIOB

O6111as1 XxapaKTepUCTHUKA 3JIEMEHTOB
IA-Trpynmnel

O611[as1 XapaKTepUCTUKA 3JIEMEHTOB
ITA-rpynIsI

2KecTKOCTh BOJIbI U CITIOCOOBI ee
yCTpaHeHUs

§20

§21

§22
§23

§24
§25
§26

§27

§28
§29

§30

§31

§32



56

57-58
59-60

61

62

63

64

65
66
67

68
69
70

ITpakTHueckasi pabora N6 110 Teme
«KeCcTKOCTb BOJbI U CIIOCOOBI ee
yCTpaHEHUSI»

AJIIOMMHMM U €TI0 COeIMHEHUS
JKesie30 U ero coegMHeHUs

[TpaxkTHueckast pabora N27 1o treme
«PelieHue 3KCrIepMMEHTAJIbHBIX
3a7iav 110 TemMe «MeTaJlJIbI» »

Koppo3usi MeTaJJIOB U CITIOCO6BI
3alIUThI OT Hee

MeTasibl B ipupoze. IIoHsaTue o
MeTaJU1yprum

0606111eHMe 110 TeMe « MeTa/UIbl U UX
COeIVIHEHUSI»

KoHTpoJsibHast paboTta N24 1o Teme
«MeTaJUuibl M UX COeAVHEHUS»

XMMUYECKUI COCTaB IJIAHETHI 3eMJIA

OxpaHa OKpy>Karoliey cpefpl OT
XVMUYECKOTO 3arpsi3HeHMsI

BeliecTBa
XUMMUYECKME peaKkLun

OCHOBBI HEOPTAaHUYECKOM XUMUU

OBIIEE KOJIMYECTBO YACOB I1IO
ITPOTPAMME

70

§33
§34

8§35

§36

§37
§38

§39
§40
§41



YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O IPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UVISA YUYEHUKA

8 KJIACC

Xumust. 8 knacc/I'a6puensu O.C., OctpoymoB U.I'., Cnaakos C.A., AkunonepHoe o6mectBo «M3natenbetBo «IIpocBemienuey;
Xumus 8 kirace. Xumust 8 kinacce: yueonuk / O. C. [abpuenss. — 8- m3a. pepad. — M. : JIpoda, — 2019 r. 287 c.[1] c.: . - (Poccuiickuii yueOHHK).
ISBN 978-5-358-21272-5

9 KJIACC

Xumust. 9 knacc/I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AkunonepHoe o6mectBo «M3natenbetBo «IIpocBemienuey;
Xumus 9 kiace: yueonuk / O. C. 'abpuensH. — 7-e uza. npepad. — M. : Ipoda — 2019 r. 319, [1] c. un. (Poccuiickuii yueOHUK)
ISBN 978-5-358-21507-8

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA

8 KJIACC

1. B nomomrs mkonsHoMy yuurtemo. M. 0. I'opkoBenko «Iloypounsie pazpabotku o xumuu K yueOnukam: O. C. 'abpuensna; H. . Conuna, M. I1.
Canuna; I'. E. Pyasutuca, @. I'. ®enpamanay» 9 knacc. «Bakoy», Mocksa 2005 r.

2. B momoms abutypuenty. O. C. 'abpuensn, 1. I'. OctpoymoB «Xumusi». [Tocobue 1Jis MKOIBHUKOB CTApIINX KIACCOB U MocTynaonmx B BY3bl.
Hpoda, Mockra 2005 T.

3. B nomous abutypuenty. P. A. JIuaun, B. A. Monouko, JI. JI. AuapeeBa «Xumus». s IIKOJIBHUKOB CTAPIINX KIACCOB U MOCTynaronmx B BY3sl.
Teopernueckne ocHoBbl. Borpockl. 3anaun. Tectrl. [Tog penakmueit npodeccopa P. A. JIlununa 3 — e uznanue, ucnpasienHoe. Ipoda, Mocksa 2004

. I'abpuensn O.C. Ilporpamma kypca xumuu i 8-11 kitaccoB 001eo0pazoBaTenbHbIX yupexaeHuil. — M.: [Ipoga;

. I'abpuensan O.C. Xumus: 8 knacc : yueOHUK 1 0011eo0pa3oBaTenbHbIX yupexaeHuil. — M.: [Ipoda.

. 'abpuensa O.C. M3ydaem xumuro B 8 ki1.: quaaktuaeckue marepuaisl / O.C. 'abpuensH, T.B. CmupHOBa. — M.: biuk 1utroc

. I'abpuensn O.C., BuckoOoitnukosa H.I1., SlurykoBa A.B. HactonbHas kHura yuurens. Xumus. 8 ki1.: Metoauueckoe nocodue. — M.: Jlpoda;
. 'abpuensn O.C., Pynos H.H., Tonkynos B.M. Xumuueckuii skciepumenT B mkosne. 8 kiacc. — M.: JIpoda

. MunuctepctBo obpazoBanus Poccuiickoit @eneparuu. [Iporpammsl asis o0iieo6pa3oBaTenbHbIX yupexaeHuit. Xumus 8 — 11 kiaccsl. -3-e
u3nanue, crepeotunHoe - Mocksa; [Ipoda, 2002 . (ctp. 26 — 37).

10. Pabouas nporpamma. Xumus. kK YMK O. C. I'aGpuensina Jlabupunr. py. Uznatenscto "Bako" 2016 .

11. ®eaepanbHOro KOMIIOHEHTA TOCYJAPCTBEHHOTO CTaHAapTa oomiero oopazoanus 1mo xumun (HYacts 1. OcHoBHOE 0011ee 00pa3oBaHKe) IS
OCHOBHOM 00111€00pa30BaTeIbHOMN IIKOJIBI B COOTBETCTBUU C CYIIECTBYIOLIEH KOHIETIIUEH XMMUYECKOT0 00pa30BaHMsL.

12. Xumus: 8 k1acc: KOHTPOJIbHBIC U TIpoBepoUHbIe PaboThl K yueOHuKy O.C. ['abpuensna «Xumus. 8 kimace» / O.C. I'abpuensH, [1.H. bepeskun, A.A.
VYiakoBa u 1p. — M. : Ipoda;

O 00 JO LA A



13. Xumus 8 xnace. Xumus 8 kinace: yueonuk / O. C. I'abpuensH. — 8-e uzn. npepad. — M. : [Ipoda, — 2019 1. 287 ¢. [1] c. : un. - (Poccutickuii
y4eOHUK).

ISBN 978-5-358-21272-5

14. Xumus B Tabmunax 8 — 11 kinacesl. CnpaBouHoe nocodue. ABrop — coctaBureib A. E. Haconosa 10 — e nuznanue, crepeotunsoe. Jpoda, Mocksa
2007 r.

9 KJIACC

1. B nomomrs mkonsHoMy yuurtemo. M. FO. I'opkosenko «Iloypounsie pazpadotku o xumuu K yueOnukam: O. C. 'abpuensna; H. . Conuna, M. I1.
Canuna; I'. E. Pyasutuca, @. I'. ®enpamanay» 9 knacc. «Bakoy», Mocksa 2005 r.

2. B nmomoms abutypuenty. O. C. 'abpuensn, 1. I'. OctpoymoB «Xumusi». [TocoOue 1is MKOIBHUKOB CTAPIINX KIACCOB M MOcTynaonmx B BY3bl.
Hpoda, Mocksa 2005 T.

3. B nomous abutypuenty. P. A. JIuaun, B. A. Monouko, JI. JI. AuapeeBa «Xumus». s IIKOJIBHUKOB CTAPIINX KIACCOB U MOCTynaoumx B BY3sI.
Teopernueckue ocHoBbl. Bonpockl. 3agaun. Tectrl. [Tox penakmueit mpodeccopa P. A. Jluguna 3 — e uznanue, ucnpasienHoe. Ipoda, Mocksa 2004
T.

4. T'abpuensn O.C. IIporpamma kypca xumuu 1y1st 8-11 kitaccoB 001eo0pa3oBaTenbHBIX yupexacHuil. — M.: JIpoda;

5. Xumus 9 knacc: yuebnuk / O. C. I'abpuensia. — 7-e u3z. npepad. — M. : lpoda — 2019 1. 319, [1] c. un. (Poccuiickuit yueOHUK)

ISBN 978-5-358-21507-8

6. I'abpuensn O.C. M3yuaem xumuio B 9 ki1.: nuaaktuyeckue Matepuainsl / O.C. ['abpuensn, T.B. CmupnoBa. — M.: bink mutoc

7. I'abpuensu O.C., Bucko6oitnukosa H.I1., fAmykosa A.B. HacronpHas kaura yuurens. Xumus. 9 ki1.: Metoaudeckoe nocodue. — M.: [lpoda;

8. I'abpuensu O.C., Pynos H.H., Tonkynos B.M. Xumuyeckuii sxciepuMeHT B 1mkose. 9 kinace. — M.: lpoda

9. MunucrtepcTBo obpazoBanus Poccuiickoit @eaepanmu. [IporpamMmmel a1 001eo0pa3oBaTebHBIX yupexkaeHu. Xumus 8 — 11 kmaccel. -3-¢
u3laHue, crepeotunHoe - Mockaa; [poda, 2002 . (ctp. 26 — 37).

10. Pa6ouas mporpamma. Xumust kK YMK O. C. I'abpuensina Jlabupunt. py. M3narensctro "Bako" 2016 1.

11. denepanbHOr0 KOMIIOHEHTA TOCYAAPCTBEHHOTO cTaHaapTa odmiero oopazoBanus o xumun (Yactes 1. OcHoBHOE 0011Iee 0OpazoBaHue) IS
OCHOBHOM 00111€00pa30BaTEIHLHON MIKOJBI B COOTBETCTBHH C CYIIECTBYIONIEH KOHIIETIIIUEH XUMUYECKOTO 00pa30BaHUsI.

12. Xumus: 9 kinacc: KOHTPOJIbHBIE U IPoBepouHbIe paboThl K yueOnuky O.C. 'abpuensna «Xumus. 9 knace» / O.C. I'abpuensn, I[1.H. bepeskun, A.A.
VYmrakosa u ap. — M. : JIpoda;

13. Xumus 9 knacc: yueOnuk / O. C. I'abpuenss. — 7-e uzz. npepad. — M. : JIpoda — 2019 r. 319, [1] c. un. (Poccuiickuit yueOnuk) ISBN 978-5-358-
21507-8

14. Xumus B Tabmunax 8 — 11 kinacesl. CnpaBouHoe nocodue. ABrop — coctaBureib A. E. Haconosa 10 — e nuznanue, crepeotuntoe. Jpoda, Mocksa
2007 r.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

8 KJIACC



1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caldT m1st yauTenss XUMUU B OHOJIOTHN)
6) http://elenahism.ucoz.ru/load/rabochaja_programma po_khimii 10 klass 2 chasa v_nedelju/1-1-0-23
7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 kmacc)

9) http://chemistry. narod.ru XuMuK.py: caiitT o xumuu

10) https://skysmart.ru/articles/chemistry

11) [opran Beepoccuiickoit ommMmIua sl MKOIBHUKOB. http://rusolymp.ru/

12) Pycckuii oO6pa3oBaTenbHblil moptan. http://www.gov.ed.ru

13) ®enepanbHbIi poccuiickuii 00meo0pazoBaTenbHbIN mopTail. http://www.school.edu.ru
14) ®enepanbbiii noptan «Poccuiickoe oopasoBanuey. http://www.edu.ru

15) Topran xomnanuu «Kupwmn u Medomuii». http://www.km.ru

16) O6pa3zoBarenbHbIil mopran «Ydeba». http://www.uroki.ru

17) Kypnan «Kypbep obpazoBanus». http://www.courier.com.ru

18) XKypnan «BectHuk o6pa3oBanusy. http://www.vestnik.edu.ru

19) Uznarensckuii qoM «IIpodxauray. http:// www.profkniga.ru

20) Uznatensckuii oM «1 ceHTsiOps». http://www.1september.ru

21) ®ectuBans negarorndeckuit uaeit « OTKPBITHIA ypok» (M3aaTenbekuid 1oM «1 ceHTsa0ps»). http://festival. Iseptember.ru
22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Untepuet noprtan [Ipolllkomy.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MUHHCTEPCTBO 00pa30BaHUs U HAYKH.

26) Caiit CIAM I'MA: PELTY BIIP, OI'D, EI'D, I'BD u LIT. https://sdamgia.ru

9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiiT Ans yuuTenst XkMUU U OUOJIOTHH)

6) http://elenahism.ucoz.ru/load/rabochaja_programma po_khimii_10 klass 2 chasa v_nedelju/1-1-0-23
7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 kmacc)



9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) [opran Beepoccuiickoit ommMmIua s MKOIBHUKOB. http://rusolymp.ru/

12) Pycckuii oOpa3oBaTenbHblil moptan. http://www.gov.ed.ru

13) ®enepanbHbIi poccuiickuii 00meo0pazoBaTenbHbIN mopTail. http://www.school.edu.ru
14) ®enepanbHbiii moptan «Poccuiickoe oopasoBanuey. http://www.edu.ru

15) Iopran xomnanuu «Kupwmn u Medoauit». http://www.km.ru

16) O6pazoBarenbHbIil mopran «Ydeba». http://www.uroki.ru

17) Kypnan «Kypbep obpazoBanus». http://www.courier.com.ru

18) XKypnan «BectHuk o6pa3oBanusy. http://www.vestnik.edu.ru

19) Uznarensckuii qoM «IIpodxauray. http://www.profkniga.ru

20) Uznatensckuii oM «1 ceHTsiOps». http://www.1september.ru

21) ®ectuBans negarorudeckuit uaeit « OTKPHITHIA ypok» (M3aaTenbekuid 1oM «1 ceHTa0ps»). http://festival. september.ru
22) https://elementy.ru/catalog?type=39

23) Unarepuet nmopran [Ipolllkomy.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MUHICTEPCTBO 00pa30BaHUs U HAYKH.

25) Caiit CAAM I'MA: PELTY BIIP, OI'D, EI'D, I'BD u IIT. https://sdamgia.ru

MATEPHUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHHUE

1) TexHuuyeckue cpeacTBa 00yUEHHUS:

1. TeneBu3op (¢ AMAroHalblo SKpaHa He MeHee 72¢M)
2. I[lepcoHanbHbIN KOMIIBIOTED

3. KonoHku

4. IlpunTep na3epHbIil

2) IleyaTtHas npoayKuus:

1. IIpaBuiia TeXHUKHA 0€30MACHOCTH (CTEH T SKCTIO3UITHMOHHBII )

2. Ilepuoguyeckas cucrema xuMmuueckux snemeHToB J[.M. Menaeneena (CTeHA SKCIO3UIIMOHHBIN )
3. PacTBopuMOCTH COJIEH, KHCJIOT 1 OCHOBAaHHM B BOJIE (CTEH/] SKCITO3UIIMOHHBIH )

4. IIpaBuia nmoBeACHUS 00YJAIOIIUXCS B KAOMHETE XUMHUH (CTEH/T SKCITO3UITUOHHBIH )



5. IlpaBuiia moBeZicHNsI O0yYArOIINXCSA B KAOMHETE XUMHH (MHCTPYKTAKH IS IPAKTHUECKUX padoT U TabOpaTOPHBIX OIBITOB),
6. JleMOoHCTpaLlMOHHBIE TAOIMILIBI 10 XUMHUU

7. IeMOHCTpAalMOHHBIE IUIAKAThI 10 HEOPTaHUYECKOW XUMUU

8. KoMIIeKT mopTpeToB XMMUKOB

3) CnenmanusupoBaHHas yueOHas MeOeb:
1. locka ayaAMTOpHAs ¢ MAarHUTHOM MOBEPXHOCTHIO U C MPUCTIOCOOIEHUSIMH [T KPETIJICHUsI TaONull, KapT
2. CTOon 1eMOHCTPAIIMOHHBIN (U3 ABYX CEKIUH)

3. Cron nucbMEHHBIN 11 yuuTens (B KIIACCHOM KOMHATE U B TaDOPAHTCKOM)

4. Ctonbl ABYXMECTHBIC YUEHUYECKHE B KOMILJIEKTE CO CTYJIbSIMU

5. Cryn ans yuurens

6. llIka¢p! ceKMOHHBIE A1 000PyAOBaHMs B 1a00paHTCKOM

7. lkad BBITSHKHON

8. CreHka HmIKOJIbHAs

9. PakoBrHa-MoOliKa

10. Tym60uka

11. Crenn KJIacCHBIN yTOJIOK

12. Celi¢ ans XpaHEeHUS! peaKTHBOB

OBOPYJOBAHME JIUIAA TPOBEAEHUSA ITIPAKTUHYECKHUX PABOT

VY4eOHO-npakTHUecKoe U yueOHo-1a0opaTopHOEe 000pyI0BaHHE

1) IIpuGopsl, HAOOPHI TOCYABI U Ta00PATOPHBIX MPUHAICKHOCTEH I XUMUYECKOTO SKCIIEPUMEHTA
OO11ero Ha3HAYEHUS:

1. HarpeBarenbHble IpuOOpH! (COUPTOBKA)

2. Jlocka JuIst CyIIKH TOCY bl

2) JleMOHCTpaLlMOHHbIE

1. HaGop nocyapl ¥ IpUHAAIEKHOCTEN ISl IEMOHCTPALMOHHBIX ONBITOB 110 XUMUU

2. HaGop nocy bl ¥ IpUHAIEKHOCTEH JUIs BBIOJIHEHHSI TPAKTUYECKUX pabOT 110 XUMHUH
3. llltaTuB Asg AEMOHCTpAaMOHHBIX poOupok [1X-21

3) Cneunanu3upoBaHHbIE TPUOOPHI U arnaparhbl
1. Anmmapar (mpubop) 1Uist MOTy4EeHHS Ta30B

2. [Tpubop 1t coOMpaHus U XpaHEHHS T'a30B

4) KoMmIuiekTsl 11 1a00paTOPHBIX ONBITOB U MPAKTUYECKUX 3aHATUN IO XUMHH



. Habop nocynpl ¥ npuHaIeKHOCTEN sl y4EHUYECKOT O SKCIIEPUMEHTA
. Habop Ganok amnst xpaneHus TBepAbIX peakTuBoB (30 — 50 mur)

. Habop cxmstHOK ((pr1akoHOB) [Tt XpaHEHHST PACTBOPOB PEaKTHBOB

. Habop npobupoxk (I1X-14, I1X-16)

. HarpeBarenu npu6ops! (ciuptoBku (50 M)

. IIpubop 11 nosyyeHus ra3on

. Ill'tatuB nabopatopHelil xumuueckui [LIJTX

. HaGop mocy el 1711 A€MOHCTPALIMOHHBIX U J1a00PaTOPHBIX OIBITOB

. KommiekT BOpoHOK KOHYCOOOpa3HBIX

10. KoMIJIeKT BOPOHOK MJIMHIPUYECKUX

11. Boponka aenurenbHas HIUIXHIPHYECKAs

12. BopoHka KaresnbHas

13. KoMrutekT K010 KOHUYECKUX

14. KommiekT K00 KpyTrioJOHHBIX

15. KoMrutekT ko6 mioCcKog0HHBIX

16. KoMIIeKT MEH3ypOK

17. KOMIUIEKT XUMHUYECKHX CTaKaHOB

Hcnonp3yroT 41 IpoBeIeHHs pa3InYHbIX XMMUYECKUX ONepaIii.

18. KoMIuiekT muiInHIpoB:

19. KoMIUIEKT MIaTeaen 1 JT0KEK I BEIIECTB:

20. KoMIUIeKT MeTaNInYeCKUX U3IEIUH sl IEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB: 3a’KUM BUHTOBOM, 3aKUM INPYKUHHBIH,
32)KUM MTPOOUPOYHBIH, JT0XKKA JUIsSL CXKUTaHUS BEIIECTB

21. HaGop cTeKJISTHHBIX TPYOOK

22. Habop uznenuit u3 papopa u asHca: crynka ¢ nectukom Nel,Ne3, Turenb HU3KUH, yallia BeIIAPUTENIbHAS, TPEYTOIBHUK 151 TUIJIA Ne6.

O 0 IO DN K W~

5) Monenu
KoHCTpYKTOp /ISl COCTABIICHUS MOJICKYT

6) HarypanbHable 00bEKThI KOJIJICKIIUH

1. AnroMuHUH

2. Bonokna

3. KaMeHHBI1 yroib 1 MPOayKThI €ro nepepaboTKu
4. Kayuyk

5. MeTtaiuibl U CTIIIaBbI

6. MuHepasbl U TOPHBIE TTOPO/IbI

7. HedThb n BaxxHEHIINE MPOAYKTHI €€ IepepadboTKu



8. [TnacTmacchl

9. TomuBo

10. YyryH u cTanb

11. kana TBepaoCcTH

7) PeakTuBbl

1. Kucnora consgHas

2. Habop Ne 3 BC «Illenoun»
Kanus rugpokcun

Kanbuus rugpokcup

Harpus runpokcupg

OtnensHO:
Iunpoxcun aMMoHHUS
I'mapoxcun menun
Iunpoxkcun 6apust

3. OkcHuabl METAJLIOB:
Oxkcua Oapust

Oxcup Kenesa (I1)
Oxcua ATIOMUAHASA

4. Metaisl:

AmroMuHU# (TpaHyJibl)

Xene3o BoccTaHOBII. (ITOPOIIOK)

Huuk (rpanysl)

XKene3o mertayeckoe BOCCTAHOBICHHOE BOJIOPOAOM

5. Habop Ne 6 C «Oprannueckue BELIECTBa»
I'excan

I'mroko3a

['munepun

dopmanuH

MypaBbHHAas KHCIOTA

Kucnora ykcycHas



OTIensHO:
Hedts
AHUINH

6. Habop Ne 7 C «MunepanbHble y100peHUS»
AMMoHHI cynbdar

Kanmii xnopuctserit

Kapb6amun (MmoueBrHA)

Harpuesas cenutpa (HaTpuii a30THOKHUCIIBIN)
Cynepdochat rpanyInpoBaHHbIN
Tpunarpwuiipocdar rpaHyIMpOBaHHBIN

OtnensHO:
®dochoputHas myka
Cymnepdocdar npocToii
Kanuiinas comub

7. HabGop Ne 8 C «MoHUTBD)
AHUOHUT
KaTtnonur

8. Habop 11 C «Conu 1y1st IeMOHCTPAIIMOHHBIX OIBITOBY»
AMMHak 0e3BOIHBIN

AMMOHHM YIIIEKUCITBINA

Kanuit yrnekucibii

Kanuii yriekucibiii KUCIbIN

Kamuit pochopHOKHCITBIIH

Kanbuuit hochopHOKHCITBIIHM

Kanbiuit pochopHOKHCITBIN 0THO3aMEIICHHBIT

Harpuit yrnexkucnslii

Hatpwii hpochopHokucbiii 12-BoHBIH

9. Habop Ne 12 BC «Heoprannueckue BeliecTBa Ajisi JEMOHCTPAILIMOHHBIX OIBITOBY
Kanuii ionuctelit

Kanuii >xene3ncTocuHepoaAuCThii 3-X BOAHBIN

Kanuii xene3ucTocuHepoauCcThIi



Kanuit poranucTerit
Kanuit 6pomucterit
Hatpuii cepHOKuCIBIN
Harpwuit yrnexkucnslii
Hatpuii propuctsiii
Cepa monoras

10) HaGop Ne 13 BC «I"anorenuasn»
JIuTui XJIOpUCTHIN

AMMOHHUI XJOPUCTBIN

bapwnii xnopucTslii

Keneso xsnopHoe 6-BoaHOE
Kanmii xnopucterit

Kanbumii xnopucterit

Marunuii XJIOpUCTBIN

Menp nByxsopucTas 2-BoaHas
Harpuit xsopuctslii

[uHK X7I0pUCTBIN

OTIOenbHO:
Xnopun Gapust
XJI0pU amtOMUHUSA

11. Ha6op Ne 14 BC «Cynbdatsl. Cynbdurel. Cynbhpuabn
AOMUHUI CEPHOKHCIIBIN
AMMOHHI CEpHOKUCIIBII

Kenesza cepHOKHUCIOE 7-MH BOJHOE
Kanunii cepHOKHCIBII KUCTBIN

Kanuit cepHOKUCIBII

Kanbuuii cepHOKHCIBIN 2-BOAHBIN
Kynopoc xene3nsiit

Kynopoc menHbrit

Kynopoc nuHKOBBINM

Maruuit CEpHOKUCIIBINA 7-MU BOJHBIN
Hatpuii cepaucTsiii

Harpwuii cepHOKHUCTBIN O€3BOTHBII



12. Habop Ne 16 BC
AOMUHUH TpaHyJIMPOBAHHBIN
Keneso (IIT) oxcup

XKene3o kapOOHUITBEHOE

Mens (I1) oxuck

[InHK TpaHyIMpOBAaHHBII

13. Habop Ne 17 C «Hurpatsi»
AMMOHUN a30THOKUCIIBIN
bapwuit a30THOKUCIBII

Kanuit a3oTHOKHMCIBIN
Kanpumii a30THOKHUCIIBIN
Harpuit a30THOKUCIBIN
Cepebpo a30THOKHUCIIOE

14. Habop Ne 18 C «Coenunenust xpoma
AMMOHMS 1By XpPOMOBOKHCIIBIH.

Kanust 1ByXpOMOBOKHCTBIN

Kanus XxpoMOBOKHCIBIN

15. Hab6op Ne 19 BC «CoenuneHust Mmaprasia
Maprasuna 1ByOKHCb
Kanunii MmapraHiioBOKUCIIbIM

16. Habop Ne 21 BC «Heopranuueckue BeiecTBa
Kanbuus okuce

Mens (II) ceprokucnas

Mens (I1) yrnekucnas oCHOBHas

Harpuit yrnexkucnslii

Harpwit yrnekuciabliii KUCIIbIiA

OTnenbHO:
I{uHK a30THOKHUCIBIN
CBuHeI a30THOKHCIIBIN.



17. Habop Ne 22 BC «MHnukatopb»
MeTuoBbI OpaH)KEBBIM, UHAUKATOP
®deHondTanenH, UHIUKATOP

18. Marepuaisr:
AXTHBHPOBaHHBIN yTOJb

Basenun

Kanbius kapbonat (Mpamop, Men)
[Tapadpun



