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[NOACHUTEJIBHAA 3AIINCKA

Pabouass mporpamma mo xwmuu s oOydarommxcsi 8-9 KJIacCOB COCTaBJIeHa Ha OCHOBe TpeboBaHW K pe3yiabTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTebHON MPOTpaMMBl OCHOBHOTO 0O0IIero o0pa3oBaHus, MpeACTaBIeHHbIX B DeaepabHOM roCyIapCTBEHHOM 00pa30BaTeIbHOM CTAaHAAPTE
OCHOBHOTO 0011ero o0pa3oBaHus, ¢ Y4ETOM paclpeieiaEHHbIX [0 KiaccaM IpOoBepsAeMbIX TpeOOBaHUI K pe3ylbTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTeNbHON MPOTPaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs M 3JIEMEHTOB COJEPKaHUs, NMPEICTABICHHBIX B YHUBEPCATHHOM KOIU(PHKATOPE IO
XMMHH, a Takke Ha ocHoBe [IpuMepHOl mporpaMMbl BOCHUTAHHUS OOYy4aroIIMXCS MPHU IOJYYEHUH OCHOBHOIO 00IEro oOpa3oBaHUs U C YU4ETOM
Konuenuuun npenoaaBanusi yueOHOro npeamera «XuMus» B o0pa3oBaTelIbHbIX opraHuzauusax Poccuiickoii ®denepanuu, peaan3yroliuX OCHOBHbIE
o61eoopazoBaTenbHbIe porpammel (yTB. Pemmenuem Komnernn Munnpocsemenust Poccun, mpotokost ot 03.12.2019 N ITK-4BH).

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEJIMETA «XUMUA»

Bxnan yueOHoro npeamera «XuMus» B JOCTHKEHME Lie€Jel OCHOBHOTO 00Iiero oopa3oBaHusi 0OYyCJIOBJIEH BO MHOTOM 3HAu€HUEM XHMUYECKOU
HAYKHU B [TO3HAHHUHU 3aKOHOB ITPUPO/JIbI, B PA3BUTHUH MMPOU3BOJUTCIIEHBIX CHUJT O6II.[GCTBa U CO3JaHNU HOBOH 0a3bl MaTepHaHBHOﬁ KYJIbTYPBI.

XUMHS KaK JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK paclpoCTpaHUiIa CBOE BIMSHUE Ha BCEe O0JIACTH YEJIOBEUECKOIo CYIIECTBOBAHMUS, 3a/ajla HOBOE
BHJICHUC MHpa, CTajla HCOTBCMJIEMBIM KOMIIOHCHTOM MI/IpOBOI\/’I KYJIBTYPBHI, H€06XOJII/IMI>IM YCJIIOBUEM XH3HU O6HICCTBaI 3HAaHUC XUMHH CIYKUT
OCHOBOI1 /U1 (POPMUPOBAHUS MUPOBO33PEHHS YETIOBEKA, €r0 MPEACTAaBICHUI 0 MaTeprualbHOM €IUHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (hOopMHp yeMbIe
XAUMHEH MNPpEACTABIICHHUA O B3aMMOIIPEBPALICHUAX JHCPIruu N 00 9BOJIIOLIMM BCHICCTB B MNPUPOJAC; COBPEMCHHAA XHWMU HaAIlpaBJICHA Ha PCUHICHUC
rI00aNbHBIX MPOOJIEM YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, SHEPTETHUECKOM, MHUIICBON M KOJOTHUYECKOW O€30TacHOCTH, MpobaemM
3/IpaBOOXpPaHEHHUSI.

B ycnoBusx Bo3pacraromiero 3HadeHHs] XMMHUU B JKM3HHM OOIECTBAa CYIIECTBEHHO MOBBICHJIACH POJIb XUMHUYECKOTO oOpa3oBaHus. B miane
COLIMANTU3aIlMU OHO SIBJISIETCSA OJHUM U3 YCIOBUI (OPMUPOBAHUS MHTEIJIEKTA IUYHOCTH U TAPMOHUYHOTO €€ pa3BUTHUSL.

CoBpeMEHHOMY YEJIOBEKY XMMHUECKHE 3HAHHSI HEOOXOAUMBI 17151 IPUOOpETeH s OOIIEKYIbTYPHOTO YPOBHS, MO3BOJIAIONIEIO YBEPEHHO TPYIUTHCS B
COLIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOTOOOpPa3HOM >KU3HM OOIIECTBA, JUIsl OCO3HAHUS BAKHOCTH Pa3yMHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
3I0POBBIO JIPYTHX, K OKpYXKarollel MpUpoJHON cpene, A IPaMOTHOIO MOBEACHUS MPHU HCIOJIb30BAHUHM PA3IMYHBIX MATEPHAIOB U XUMUYECKUX
BEIIECTB B MIOBCETHEBHOM KU3HU.

Xumuyeckoe oOpa3zoBaHHe B OCHOBHOM IIKOJIE SIBISICTCSl 0a30BBIM MO OTHOIIEHHUIO K cUCTeMe 00Ilero xumuyeckoro oOpazoanus. [loatomy Ha
COOTBETCTBYIOIIEM €MY YPOBHE OHO peaju3yeT MPUCYIIHe OO0IIeMy XHMHUYECKOMY OOpa30BaHHIO KIIIOUEBBIE IIEHHOCTH, KOTOpBIE OTpPa)xaroT
rocy/lapCcTBeHHbIE, OOIIECTBEHHbIE U MHIMBUIYyaJbHbIE OTPEOHOCTH. DTUM OIpeAessieTcsl CYIHOCTh OOIIel cTpaTeruu 0O0y4eHUs, BOCIIUTAHUS U
pa3BUTHS 00YUAIOLIUXCS CPEACTBAMU YUEOHOTO MpeaMeTa « XUMUsD».

Nzyuenue mpenmera: 1) crmocoOCTByeT peanu3alid BO3MOXKHOCTEH il caMOpasBUTHUS U (POPMUPOBAHHS KyJAbTYphl JTUYHOCTH, €€ oOlel u
(YHKIIMOHATBHOW TpPaMOTHOCTH; 2) BHOCHUT BKIaJ B (OpMHpOBaHHE MBIIUIEHUS W TBOPUYECKUX CIIOCOOHOCTEH TMOJPOCTKOB, HABBIKOB UX
CaMOCTOSITEJIbHONW YUeOHON /eATENIbHOCTH, SKCIIEPUMEHTAIBHBIX U MCCIeI0BAaTEeIbCKIMX YMEHUH, HEOOX0AUMBIX KaK B TIOBCEHEBHOW )KHU3HHU, TaK U B
npoecCHOHANBHON AEATENBHOCTH; 3) 3HAKOMUT CO CHENM(UKON HAaydyHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3IUIAJa HAa €AMHCTBO
IPUPOJBI U YEJIOBEKa, SBISETCS OTBETCTBEHHBIM 3TalioM B (OPMHPOBAHUHU €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH IOJPOCTKOB; 4) CHOCOOCTBYET



(OpMHUPOBAHHIO LIEHHOCTHOTO OTHOLICHHS K E€CTECTBEHHO-HAYYHBIM 3HAHUSM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJAJ B 3KOJOTHYECKOE
00pa3oBaHUE MKOJTHHUKOB.

Ha3Bannble HampaBieHHs B OOy4e€HUM XHMHUU OOECIEUMBAIOTCS CHEHU(PHUKONW COAEp)KaHUS MpeaMeTa, KOTOPBIA SBIAETCS MEAarorHyecKH
a/IalITUPOBAHHBIM OTpa)KeHUEM 0a30BOM HAyKU XMMHH Ha ONpeAeNEHHOM dTare e€ pa3BUTHS.

Kypc xuMun 0CHOBHOM HIKOJIBI OPUEHTHPOBAH Ha OCBOCHUE O0YJAIOIUMUCS OCHOB HEOPTaHUYECKOW XUMHUH U HEKOTOPBIX MOHITUH U CBEIICHHIA 00
OTJIENbHBIX 00BEKTAX OPraHUYECKON XUMUH.

Crpykrypa coaep:xaHus npeaMera copMUpPOBaHAa HAa OCHOBE CHCTEMHOIO MOJX0Ja K ero m3ydeHuro. CojepiaHUe CKIIAJbIBAETCS U3 CHUCTEMBbI
MOHATUM O XMMHMYECKOM JJIEMEHTE M BEIIECTBE M CUCTEMBI MOHATUM O XUMHUYECKOW peakuuu. O0e 3TH CUCTEMbI CTPYKTYPHO OPraHHW30BaHbI 110
MIPUHILINITY TTOCJIEI0BATEIBHOIO Pa3BUTHS 3HAHMM HAa OCHOBE TEOPETHYECKMX IPEICTABICHUN PAa3HOrO YPOBHS: aTOMHO-MOJIEKYJISIPHOIO Y4EHUS Kak
OCHOBBI BCEr0 €CTeCTBO3HaHMs, ypoBHs [lepmoanueckoro 3akona /[. M. MenzeneeBa Kak OCHOBHOI'O 3aKOHA XMMHH, YUCHHSI O CTPOCHUHM aToMa U
XUMUYECKON CBSI3HM, MPEACTABICHUN 00 3JIEKTPOJUTHUYECKON NUCCOLMAIMM BEIIECTB B PacTBOpax. TeopeTuueckre 3HaHUS pacCMaTpUBAIOTCS Ha
OCHOBE SMITMPUYECKH IMOJIYYEHHBIX M OCMBICIEHHBIX ()aKTOB, pa3BUBAIOTCS MOCIIEIOBATENLHO OT OJHOTO YPOBHS K JAPYroMy, BBINOJHAS (DYHKIIMHU
00BSACHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHHS U BOBMOKHOCTEH MPAKTUYECKOTO MPUMEHEHHS U MOJTyYEHHUS U3y4aeMbIX BEIIECTB.

Takas opraHmzanus cojep)kaHusi Kypca CIHOCOOCTBYET MpPEACTAaBICHUI0 XMMHUYECKOM COCTaBISIONIEN HaydyHOM KapTHUHBI MHpa B JIOTHKE €€
CUCTEeMHOM mpupobl. TeM cambIM 00ecreunBaeTcsi BO3MOKHOCTh (POPMUPOBAHUS Y 00YHarOMIMXCsl [IEHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHUIO U
METOJIaM TO3HaHUs B HayKe. Ba)XHO TaxkKe 3aMETUTh, YTO OCBOCHHE COJIECPKAHUS Kypca IMPOUCXOIUT C NMPUBJICYECHUEM 3HAHUW U3 paHEE U3yYEHHBIX
KypcoB: «Okpyxarmuii Mup», «buosorus. 5—7 kimacce» n «®@usnka. 7 Kimacey.

HEJIM U3YYEHWA YYEBHOI'O ITPEJIMETA « XUMUS»

K HampaBieHuio mnepBOCTENEHHON 3HAUMMOCTH TpU peanu3aluu oOpa3oBaTeNbHbIX (QYHKUMN mpeamera «XUMHsD TPAJAULHUOHHO OTHOCST
(dhopMHpOBaHKE 3HAHUI OCHOB XMMUYECKOW HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM IEeATEIHbHOCTH YeJI0OBeKa U KaK OJIHOTO
13 KOMIIOHEHTOB MUPOBOW KYJIBTYpHI. 3a/lauya mpeaMeTa COCTOUT B (GOPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUM — BaKHEHIINX (DaKTOB, MOHATHUH,
3aKOHOB M TEOPETUYECKHX IMOJ0KEHHUM, NOCTYMHBIX OOOOIICHHI MHPOBO33PEHUECKOTO XapaKTepa, si3blka HAyKH, 3HAHUM O HaydHBIX METOJax
M3YYEHHUS BEIIECTB U XUMHUECKUX PEaKIIMii, a TaKke B (POPMUPOBAHUU U PA3BUTHH YMEHHI U CIOCOOOB AEATEILHOCTH, CBA3AHHBIX C IUIAHUPOBAHHUEM,
HaOJI0/ICHUEM U MPOBEACHUEM XUMUYECKOTO IKCIIEPUMEHTA, COOII0ICHIEM MpaBuil 0€3011acCHOro 0OpalleHus ¢ BEIIeCTBaMU B TOBCEIHEBHOI JKHU3HU.

Hapsiny ¢ 3TuM 1enu u3ydeHus mpeaMera B IporpaMMe YTOUYHEHBI U CKOPPEKTUPOBAHBI C YUETOM HOBBIX MPHOPUTETOB B CHUCTEME OCHOBHOTO
obmiero obpazoBanus. Cerogusi B 00pa3oBaHuU 0cO00 3HAYMMON MPU3HAETCS HAMPABJICHHOCTh OOYYEHHs] HA Pa3BUTHE U CAMOPA3BUTHUE JMYHOCTH,
dbopmupoBanne e€ MHTEIJIeKTa M 0o0mmeld KynbTypbl. OOyueHue yMEHHUIO YUHUThCA W MPOJODKaTh CBOE 0Opa3oBaHHE CaMOCTOSITEIBHO CTAaHOBUTCS
OJIHO U3 BaKHEUITNX (DYHKIMI Y4eOHBIX MPEIMETOB.

B cBs13u ¢ 3TUM IpU M3yYEHUU IIpeaMeTa B OCHOBHOM IIKOJIE JOMUHUPYIOIIEe 3HaYeHUE MPUOOPENN TaKue 11ed, KakK:

(dhopMHUpOBaHKE UHTEIUIEKTYaTbHO Pa3BUTOMN JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MIPUHATHIO PEIICHUH,

CIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOUINMCS YCIIOBUSM KU3HU;

HAIMpPaBJICHHOCTh 00YUYEHHUsI HAa CUCTEMATUYECKOE MPUOOIICHNE YIalUXCsl K CAMOCTOSITEIbHOM TTO3HABATEILHOM JIESTEILHOCTH, HAYYHBIM METO/1aM

MO3HAHUS, (POPMUPYIOIIUM MOTHUBAIUIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUU;



obecrnieueHne yCI0BHi, CTOCOOCTBYIONTUX MPHUOOPETCHUIO 00YJAIOIIUMHUCS OTIBITA PA3HOOOPA3HOM JICSITELHOCTH, TO3HAHKS ¥ CAMOTIO3HAHUS,
KIIFOUYECBbIX HABBIKOB (K.HIO‘-IGBBIX KOMHCTCHHHﬁ), HMCIOIIUX YHUBCPCAJIIbHOC 3HAYCHHUC UIA PA3JIMYHBIX BUAOB ACATCIIBHOCTH,

(dhopMHUpOBaHHE YMEHUN OOBSACHSATH U OLICHUBATH SBICHUS OKPYKAIOIIETO MUPa HAa OCHOBAHHUH 3HAHUHN U OIBITA, TIOJYYCHHBIX PU U3YUYECHUN
XUMHH;

(dhopMHupOBaHKE Y 00YJAOIMINXCS TYMAHUCTHYECKUX OTHOIICHUH, TOHUMAaHUS [ICHHOCTH XUMUYECKUX 3HAHUHN JJIs1 BEIPAOOTKH SKOJIOTHUSCKU
eJIECO00Pa3HOTo MOBEICHUS B OBITY M TPYJOBO# ACATEIBHOCTU B LIEJISIX COXPAHEHHsI CBOCTO 37I0POBbsl M OKPYXKAOLICH PUPOTHON CPEIIbI;

pa3BUTHE MOTHUBALIMU K 00YYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE YCBOECHHUS 001€UEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BbIOOPY NPO(UIs U HAIIPABJIEHHOCTH JJAIbHEUIIETO 00ydeHHUs.

MECTO YYEBHOTI'O ITPEJMETA «X1MU» B YUEBHOM ITJIAHE

B cucreme obmero oOpazoBaHus «XuMHUS» NpHU3HAHA 00S3aTeNbHBIM Y4E€OHBIM IMPEIMETOM, KOTOPBIH BXOJIUT B COCTaB IMpeIMETHOM olmactu

«ECTeCTBeHHO-Hay‘-IHBIe MpEaAMCETBD).
VY4eOHBIM MIaHOM Ha €€ U3yueHHe OTBeACHO 136 yueOHbIX yacoB — MO 2 4. B HEJIeNI0 B 8 U 9 Ki1accax COOTBETCTBEHHO.

COHEPXXAHUE YUYEBHOI'O ITPE/IMETA

8 KVIACC

IlepBoHayabHbIE XMMHUYECKHUE TOHSATHUS

[Ipenmer xumun. Poias XuMum B )KU3HM YesioBeka. Tena u BenjecTBa. @U3MYECKHE CBOMCTBA BELIECTB. ArperatHoe coctosinue BemecTB. [loHsTue o
METOJIaX IMO3HAHMS B XUMHUH. XUMHS B cucTeMe HayK. YucThle BemecTBa U cmecu. CriocoObl pa3esieHusi CMeceid.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE AJIeMEHThl. CUMBOJIbI XUMUYECKUX JIEMEHTOB. [IpoCThie U Cll0kKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YYEHHUE.

Xumnuaeckas (popmysna. BameHTHOCT, aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTEIbHAs aTOMHash Macca.
OtHOcUTeNnbHAsA MOJIEKYJIIpHasi Macca. MaccoBast 107151 XUMHUUYECKOTO 3JIEMEHTa B COSTMHECHUH.

du3nyYecKue U XUMHUYECKHE SIBJICHUS. XUMHUYECKas peakius U €€ MpPU3HAKU. 3aKOH COXPAHEHHMS MAacChl BEIIECTB. XMMHYECKHE YpaBHEHHS.
Knaccudukanus XuMuueckux peakiuuii (COeMHEHUs, Pa3IoKEHUs, 3aMeIIeHUs, 0OMEHA).

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOH MOCYI0H, ¢ MpaBuiIaMu paboThl B 1aboparopuu u mpuéMamMu odpaiieHus ¢ 1a00paTopHbIM
o0opy/noBaHHEM; U3yUYEHUE M OMUCaHUEe (PU3UYECKUX CBOMCTB 00pa3lloB HEOPraHWYECKHX BelIeCcTB; HaOmrogeHue (u3nueckux (IJIaBJICHUE BOCKA,
TasiHUE JIbJla, pACTHpPaHUE caxapa B CTYIKEe, KUMIEHUE M KOHJCHCALUS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKATMBAHUE MEIHOM MPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHUCJIOTOW) SIBJICHHH, HAONIOACHUE M ONUCAHWE NPH3HAKOB IPOTCKAHUS XHMHUYCCKHX peakIui (pas3iiokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOMN KHCIOTHI C XJIOPUAOM Oapus, pasznoxkenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3aUMOJCIHCTBHE Kelle3a C PacTBO POM
comu Memu(Il)); u3ydenne cnocoOOB pasneneHus cMmeceld (C MOMOIIbI0 MarHuTa, (GUIBTPOBaHHUE, BBIIAPUBAHHE, AUCTUILIANUSA, XpomaTorpadus),
MPOBEJICHUE OYHCTKH MOBAPEHHOMN COJM; HAOMIOIEHUE U OMHCAHUE PEe3yIbTaTOB MPOBEICHUS OMBITA, MILTIOCTPUPYIOLIETO 3aKOH COXPaHEHUS! MacChl;
CO37[aHKE MOJIeIeH MOJIEKYIN (IIapOCTEPIKHEBBIX).

Bakneiiiue npeacTaBuTe I HEOPraHUYeCKHX BellecTB



Boznyx — cmech razoB. CocraB Bo3ayxa. Kuciopong — snmemMeHT M mpocTtoe BemiecTBo. HaxoxkeHue Kuciopona B MpHpOJE, (HU3HUECKHE H
XUMUYecKue cBoiicTBa (peakiuu ropenusi). Oxcuapl. [Ipumenenue kucnopoga. CriocoObl MOTy4eHUsT KUCIOPoaa B 1a00paTOPHH U POMBIIIIJICHHOC TH.
KpyrosopoT kucnopoza B mpupoze. O30H — aJIoTponHass MOIU(PHUKAIHS KACIOPOIA.

TernnoBo#t 3((exkT XUMUYECKOH peakIuy, TePMOXMMHYECKHE YpPaBHEHHS, DK30- M DSHIOTEPMHUUYECKHE pEeaKuud. TOIUIMBO: yrojib M METaH.
3arps3HeHue BO3/1yXa, YCUICHNE TapHUKOBOTO 3 dekTa, pazpylieHue 030HOBOTO CIIOSI.

Bomopon — snemeHT M mpocTtoe BemiecTBo. HaxoxkneHue Bogopona B MpHpojne, (pU3MUECKHe W XUMHUYECKHE CBONCTBA, MPUMEHEHHE, CIOCOOBI
noxy4eHus. KucioTsl 1 couu.

KonunuectBo Bemecta. Mosb. MouisipHas macca. 3akoH ABoraapo. MossipHblil 00b€M ra3oB. Pacu€Tsl N0 XMMHUECKUM ypaBHEHUSIM.

®usnueckue cBoicTBa BOAbl. Bonma kak pactBoputens. PacTBopel. HachlleHHBIE M HEHACHINIEHHBIE PAcTBOPHI. PacTBOPMMOCTH BELIECTB B
BoJie.MaccoBas 70715 BellecTBa B pacTBOpe. XUMHUYeckHe cBoiicTBa Bojbl. OcHOBaHuUs. PoJib pacTBOpPOB B IPHUPO/IE U B KU3HM ueroBeka. Kpyrosopot
BO/JIbI B IpHUpOJie. 3arpsi3HEHHE MPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heoprannueckux coennHeHuid. Okcupnpl. Knaccudukanus okcumoB: cojeoOpasyroniue (OCHOBHbIE, KHCIOTHbIE, aM(OTepHbIE) U
HecoJsieoOpa3yromue. HoMmenknaTypa okcuaoB (MeXIyHapoaHass U TpuBHaibHas). dusnyeckue M XUMUYECKHE CBOMCTBa OKcuaoB. [lomydenue
OKCH/IOB.

OcHoBanus. Knaccudukanust ocHoBaHUM: ENOYM M HEPACTBOpUMbIE OCHOBaHUsA. HomeHkaTypa ocHOBaHMM (MEXIyHapoaHas W TPUBUAIbHAS).
DuU3NYECKNE U XUMUYECKUE CBOMCTBA OCHOBaHUU. [lorydyeHne oCHOBaHUIA.

Kucnotsl. Knaccudukanus kucinor. Homenkiarypa Kuciot (MexayHapoJHasi U TpuBHasbHas). PU3ndeckre U XMMHUYECKHUE CBOMCTBAa KUCIOT. Py
aktuBHOCTH MeTauioB H. H. bekeroBa. [lony4yenue kucior.

Comu. HomenknaTypa cosed (MeXayHapo HAs ¥ TpUBHANIbHAS ). DU3HUECKHE M XUMHYECKHE CBOMCTBa cosell. [lomydenue coeid.

I'eneTnyeckas CBA3b MEXKAY KIACCAMU HEOPTaHUYECKUX COCAUHECHUN.

XUMHUUYECKUI SKCIEPUMEHT: KaYECTBEHHOE OIPEJeNICHHE COJIEpKaHMsl KUCIOpOia B BO3yX€; MOJydYeHHEe, COOMpaHue, paclio3HaBaHUE U U3ydCHHeE
CBOMCTB KHCJIOpOJa; HaONIOJEHHE B3aUMOJEHCTBHUS BEIIECTB C KUCIOPOJOM M YCIOBMs BO3HMKHOBEHMSI M IPEKpAIlEHUs TOpeHus (Iokapa);
O3HAKOMJIEHHE ¢ 00pa3llaMu OKCHJOB M ONMCAaHUE MX CBOMCTB; MOJIydeHUE, COOMpaHHe, paclio3HaBaHWE U U3ydEHUE CBOICTB BOJOpOJa (rOpeHHE);
B3auMoieicTBHE Bojoposa ¢ okcugoM menu(Il) (Bo3mMoXkHO HCHONB30BaHME BHIEOMATEpUANIOB); HaONroneHHEe 0Opa3loB BEIIECTB KOJIMYECTBOM
1 monb; uccnenoBaHne 0COOEHHOCTE pacTBOPEHUS BELIECTB C Pa3IMYHOM paCTBOPUMOCTBIO; IPUTOTOBICHUE PACTBOPOB C ONPEAEIEHHON MaccoBOH
J0Je pacTBOPEHHOIO BEIECTBA; B3aMMOJICHCTBUE BOJBI C MeTaljiaMHM (HaTpueM M KajbleM) (BO3MOXKHO HCIIOJIb30BaHHE BUIEOMATEPHAJIOB);
OIlpeieIeHue pacTBOPOB KHUCJIOT M LIEJOYEH € MOMOIIbI0 MHAMKATOPOB; HCCIIEAOBaHME OOPa3l0B HEOPraHWYECKUX BEILIECTB PA3JIMYHBIX KIJIACCOB;
HaOJr0/IeHNe U3MEHEHUs! OKPacKy MHAMKATOPOB B pacTBOpax KUCIOT U Liejlouel; u3ydeHue BzaumozencTBus okcuaa meau(ll) ¢ pactBopom cepHoit
KHCJIOTBI, KUCJIOT C METAJUIAMH, PEAKLIMM HEUTpaIM3aluy; [I0JIyd€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJJTHOTO METaUla JPYTUM U3 pacTBopa
COJIM; PELIEHUE DKCIIEPUMEHTAIBHBIX 3aJa4 110 TeMe «BakHelInue Ki1acchl HEOPraHUYECKUX COCIMHEHUID.

Iepuonuveckuii 3akon u Ilepuoanueckasi cucrema xumMudeckux 3jeMeHToB . U. MenaeneeBa. CTpoeHue aToMoOB. XMMHUYECKAsA CBS3b.
OKHCINTEJIBbHO-BOCCTAHOBUTE/IbHbBIC PEAKIIUH

IlepBble MONBITKU KIaCCUPHUKAIIMM XMMHUYECKHX 3JIeMeHTOB. [[oHATHE 0 TpyNmax CXOIHBIX 3JEMEHTOB (IIeJOYHbIE U LIEIOYHO3EMEIbHbIE METAILIbI,
rajloreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIEe 00pa3ytoT aM(pOTEepHbIE OKCHJIBI U THIPOKCHIBI.



[lepuonnyeckuii 3akoH. Ilepuoauueckas cucrema xumuueckux snementoB J[. . MenneneeBa. KopoTkonepuoanas u AmuHHONIEpUOIHAS (HOPMBI
Ilepnoanueckoit cucreMsl xumudeckux emeHToB . M. Menneneesa. Ilepuonasl u rpynnel. GU3NMYECKUR CMBICI NOPSAKOBOIO HOMEpa, HOMEPOB
[IEPUOJA U IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sjiep. M3oTonbl. Dnekrponsl. CTpoeHHE IEKTPOHHBIX 000J104€K aTOMOB NEPBBIX 20 XUMUYECKUX AJIEMEHTOB
Ilepnognueckoit cucrems! l. 1. MenneneeBa. XapakTepuCTHKa XMMHYECKOTO 3JIEMEHTA MO €ro mnoJsioxeHuto B Ilepmommueckoit cucreme /[l M.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUs pajiyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAINIMYECKUX U HEMETAJUIMYECKUX CBOICTB IO TpyIIaM M IEPUOJIaM.
3nauenue llepuomuyeckoro 3akona u [lepuoanueckoil cucTeMbl XUMHUYECKUX SJIEMEHTOB JIA pa3BUTHS Hayku W npaktuku. J[. 1. MenneneeB —
Y4EHBIA U TPaKIaHUH.

Xumunueckas cBsi3b. KoBaneHTHast (oJisipHast U HEMOJIsIpHAasi) CBsI3b. DJIEKTPOOTPUIATENbHOCTh XUMHUYECKUX 371eMEHTOB. VloHHas CBSI3b.

Crenensp okucieHus. OKUCIUTETbHO-BOCCTAHOBUTENbHBIE peaklnU. [Iporiecchl okuciieHns u BocCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUH 3KCIEPUMEHT: U3yuyeHUe oOpa3loB BEIIECTB METAIJIOB U HEMETAJIOB; B3aMMOJEHCTBHE IMIPOKCHIA IUHKA C PacTBOPAMU KHUCIIOT U
1eJIoYeil; MPOBEJNEHHE ONBITOB, WJUTIOCTPUPYIOIIMX IPUMEPHl OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUil (FOpeHHe, peakiuu pa3ioxKeHus,
COCTMHEHUS ).

MexnpeameTrHblie CBSI3U

Peanmzanus MeXnpeaMETHBIX CBS3EW TPU M3YYCHUU XUMHH B 8 Kilacce OCYIIECTBIISIETCS Yepe3 MCMOJIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYIHBIX
MTOHSATHHN, TaK U MOHATUH, SBISAIOMIMUXCS CUCTEMHBIMU JUISl OTJENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOu1re ecTeCTBEHHO-HAY4HbIE MOHATHS: HayYHbIN (akT, TUIOTE3a, TEOPUs, 3aKOH, aHAJIN3, CUHTE3, KIacCU(UKALVsL, TEPUOAUYHOCTb, HAOIIOAECHUE,
9KCHEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE.

@dusnka: Marepus, aToOM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH, HYKJIHJ, U30TOIBI, PaIHOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKUN 3apsll, BEIECTBO,
TeNno, 00bEM, arperaTHoe COCTOSIHUE BELIECTBA, ra3, PU3NUECKHE BETMUUHBI, €AUHULIBI H3MEPEHNUs, KOCMOC, IIaHeThl, 3B€3/1bl, CoJTHIIE.

buonorus: ¢porocunTes, nprxanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE IOPO/IbI, 10JIE3HBIE UCKOTIAEMblI€, TOIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMHUYeCKasi peaKkius

[Tepuonnueckuii 3akoH. [lepuoauyeckas cucrema xumuueckux snemeHtoB /. . MenaeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHYECKHX JJIEMEHTOB NEPBBIX TPEX MEPHOJAOB, Kalaus, KaJbLUs U MX COCIUHEHUH B COOTBETCTBUM C IIOJOKEHUEM HJIEMEHTOB B
[Tepuoanueckoit cuctemMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUAbI XUMHUUYECKON CBSI3U. THIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUIA KPUCTALIAYECKOM
PELIETKU U BUAA XUMUYECKOU CBSI3H.

Knaccudukarus 1 HOMEHKIATypa HEOPraHUYECKHX BEIIeCTB (MEXIYHApOIHAS U TpUBUAIbHAS). XMMHUYECKHE CBONCTBA BEIIECTB, OTHOCAIIUXCA K
Pa3IMYHBIM KJIacCaM HEOPraHUYECKUX COCIMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEILIECTB.



Knaccupukanuss XMMUYECKHX peakIHidi MO pa3IMyHBIM MpH3HaKaMm (M0 YHMCIy W COCTaBYy YUYaCTBYIOUIMX B PEAKIMU BEIIECTB, 1O TEIUIOBOMY
3pQexTy, IO U3MEHEHUIO CTENEHEeH OKUCIEHUS XUMHUYECKUX IJIEMEHTOB, M0 0OpaTUMOCTH, M0 Y4aCTHUIO KAaTaluu3aTropa). DK30- U AHIOTEPMUUYECKHE
peaxkuuu, TepMOXUMUYECKHE YPABHEHUS.

[Tonste o ckopoctu xumuueckoi peakuuu. IloHsTne 00 00paTUMBIX UM HEOOpPaTUMbBIX XMMHUYECKHX peakiusax. [loHATHE O TOMOrEHHBIX M
rereporeHHbIx peaknusax. [lonsrue o xumuueckoMm paBHOBecHH. PaKTOPBbI, BIUSAIONINE HA CKOPOCTh XMMHUUYECKON PEAKIIMU U M0JIO)KEHNE XUMHUYECKOr0
paBHOBECHS.

OKHCANTENbHO-BOCCTAHOBUTEBHBIE PEAKIMH, JIEKTPOHHBIM OajJaHC OKUCIMTEIbHO-BOCCTAHOBUTEIbHOW peakiuu. CocTaBieHHE YypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIUI C UCIIOJIb30BAHUEM METO/1a AIIEKTPOHHOrO OajiaHca.

Teopus eKTPOIMTHUECKON JUCCOLUAUH. DJIEKTPOJIUTHI U HEANEKTPoIuThl. KatnoHsl, aHnoHbl. MexaHN3M JUCCOLMALIMU BEUIECTB C Pa3IUYHBIMU
BUJIaMU XUMHUYECKOH cBs13u. Ctenenp nquccounanuu. CHUIIbHBIE U c1a0ble 3JeKTPOIUTHI.

Peakuuu monHoro oOmeHa. YciioBUs MpOTEKaHUsI peakuil MOHHOTO OOMEHa, MOJIHbIE U COKpalléHHbIE MOHHBbIE ypaBHEHHs peakuuil. CoiicTBa
KHCJIOT, OCHOBAHMH U COJIEM B CBETE MPEACTaBICHUM 00 3MEKTPOJIMTHYECKON nucconnanuu. KauectBeHHble peakiiuu Ha HoHbI. [loHsTHE O rHApoIU3e
COJIeN.

XUMUYECKUH HSKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSMHU KPUCTAIIMYECKUX DPEIIETOK HEOPraHWYEeCKHX BEIIeCTB — METAJIOB M HEMETaJUIOB
(rpaduTa u anMasa), CJIOKHBIX BEIIECTB (XJIOPHUAA HATPHs); UCCIIET0BAHNE 3aBUCUMOCTH CKOPOCTH XMUMUYECKOW peakluy OT BO3JAECHCTBUS pa3InyHbIX
(bakTOpOB; HCCIEI0BaHUE IEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IPOLECca AUCCOLMALMU KUCIIOT, IeJI04Yel U coJiel (BO3MOKHO UCIIOJIb30BaHHE
BHJIEOMATEPUAJIOB); MPOBEJICHUE OIBITOB, WIIIOCTPUPYIOIINX MPU3HAKU MPOTEKaHUs peakiuuil MOHHOro oOMeHa (0O0pa3oBaHME OCajKa, BBIJEIECHUE
ra3a, oOpa3oBaHHE BOJbI); ONBITOB, WIIIOCTPUPYIOUIMX MPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMH (TOpeHHe, peakiUH pPas3yIoKEHHs,
COEJIMHEHU); paclio3HaBaHUE HEOPraHMUYECKUX BEILECTB C MOMOILBIO KAYECTBEHHBIX PEAKIIMN HA HOHBI; pEIlIEHUE SKCIIEPUMEHTAIbHbIX 3aa4.

Hemerajuibl 1 MX COeJUHEHUSA

OOmiasi xapakTepuUCTHKa rajoreHoB. OCOOEHHOCTH CTPOEHMsI aTOMOB, XapaKTepHble CTerneHu okucieHus. CTtpoeHue U (pusnyeckue CBOMCTBa
IIPOCTBIX BEIIECTB — TaJOreHOB. XUMHUYECKUE CBOMCTBa Ha IpuMepe Xjaopa (B3aUMOAEHCTBHE C MeTallaMM, HEMETaJUIAMH, ILIeJIOYaMHu).
Xnoposogopoa. CossHas KHMCIOTa, XUMUYECKUE CBOWMCTBA, MOJIY4YECHHE, IPUMEHEHHE. JeficTBUE XJI0pa M XJIOPOBOJOPOAA HAa OPraHM3M 4YEJIOBEKA.
Baxkneimue xJIOpUIbl U UX HAX0XKACHUE B IIPUPOJIE.

OOwas xapakTepucTuka 31eMeHToB VIA-rpymnmnel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTETIEHU OKHUCIICHUS.

Crpoenue U (u3nyeckue CBOMCTBA IPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJJIOTPOIHBIE MOJU(PHUKALMKA KHUCIOpPOJa U cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOIOpPOJI, CTpOeHUE, (PU3NYeCKue U XuMudeckue cBoiicTBa. OKCHIbI Cepbl KaK MPEICTaBUTENN KUCIOTHBIX OKCUA0B. CepHas
KHCIIO0Ta, (pU3HUECKUe M XMMHMUYECKHE CBOMCTBA (0OIIME Kak MpeiCTaBUTENs Kilacca KUCIOT U cnenuduyeckue). XMMUYECKUE PEaKLUy, JIeKallue B
OCHOBE IPOMBIIUIEHHOIO croco0a noiydeHus: cepHoil kuciotsl. Ilpumenenne. Conau cepHOM KUCIIOTHI, Kaue€CTBEHHAs PEaklus Ha Cylb(haT-HOH.
Haxoxxnenue cepbl u e€ coeluHeHUH B Npupojie. XUMHUYECKOE 3arps3HEHHE OKPYKAaIOIIeW cpelbl COCAMHEHUSIMH cepbl (KUCIOTHBIE JI0K[IH,
3arps3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro MPeJOTBPAILEHHS.

OOm1ast xapakTepuCcTUKa 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbIE CTENIEHN OKHCICHMUSL.

A30T, pacnipocTpaHeHHe B IPUpOJE, (pu3nyeckre U XuMudeckue cBoiictsa. Kpyroopor azorta B mpupojae. AMMHAK, ero (pu3n4eckue U XuMU4ecKue
CBOIcTBa, mosiyyeHue W npumeHeHue. Coau aMMOHHMSA, UX (U3MYECKUE M XMMHUYECKHE CBOMCTBA, NMpuMeHeHHe. KauecTBeHHas peaklus Ha HOHBI
aMMOHUS. A30THas KUCJIOTa, €€ MojydyeHue, GU3NUecKue U XMMUYeCcKue CBOMCTBa (0OImIMe Kak MpeACTaBUTENs Kiacca KUCIOT M Cclelu(pUIecKue).



Hcnonp30BaHNEe HUTPATOB U COJIEH aMMOHUSI B Ka4€CTBE MUHEPAIBbHBIX yAOOpEHUH. XUMUYECKOE 3arpsA3HEHNE OKPY)KAIOIIEH Cpelibl COEANHEHUIMU
a30Ta (KMCIIOTHBIE JI0K]IH, 3arpsI3HEHUE BO3/yXa, [I0UYBbI U BOJOEMOB).

docdop, amnorponusie Mmoaudpukanuu Gochopa, pusndeckue u xumuueckue cBoictBa. Oxeup dpocdopa(V) u dpochopnas kucnora, Gusnueckue u
XHMHUYECKHE CBOMCTBA, nonyyenne. Mcmonb3oBanue GocdaroB B kauecTBe MUHEPATBHBIX YA0OPCHHIA.

OOmrast xapakTepucTuka meMeHToB [VA-rpymmer. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHbIE CTETICHU OKHCIICHHSL.

Yriepos, autoTpoIHbIE MO (DHUKAIINK, PACIIPOCTPAHECHUE B MTPHPOIe, PU3NIECKHE U XUMHYECKHUE CBoicTBa. Ancopomms. KpyroBopot yriepona B
npupoje. OKcupl yriaepojaa, ux GU3NYeCKue U XUMHUUECKUE CBOWMCTBA, JCWCTBUE HA )KMBBIE OPraHU3MBbI, IOJIYYCHUE U IPUMEHEHHE. DKOJIOTUYECKHE
npoOseMsl, CBA3aHHBIE ¢ OKcuaoM yrinepona(lV); rumoresa rao6anbHOTO MOTEIJICHUS KIMMaTa; TapHUKOBBIN AP QeKT. YrosbHas KUCIOTa U €€ CoJy,
ux (pusmyeckue W XMMHUYECKUE CBOICTBa, MosiyueHue U npumeHeHue. KauecTBeHHas peakius Ha KapOoOHaT-uoHbIL. Mcrosb30BaHHE KapOOHATOB B
OBbITY, MEAUIIMHE, TPOMBILIJIEHHOCTH U CEIbCKOM XO3SIHCTBE.

[lepBoHauanbHble MOHATUS OO0 OPraHMYECKMX BEIIECTBaX KaK O COCIUHEHUSX yriepojaa (MeTaH, 3TaH, ATWJIEH, alleTWJIEH, ATAHOJ, TJIMLEPUH,
yKCycHast kuciota). MIx coctaB u xumudeckoe ctpoeHue. [loHsaTne o Onoornyecku BaKHBIX BEIIECTBAX: XKUPAX, OeNKax, YriaeBoJAax — U UX POJIH B
KU3HU YeJloBeKa. MarepralibHOE €IMHCTBO OPraHMUECKUX U HEOPraHMYECKUX COECTUHEHU.

Kpemnunii, ero pusnyeckne m XMMHUECKHE CBOWMCTBA, MOTy4YeHHE W npuMeHeHune. CoennHeHus] KpeMHHs B mpupoje. O0mue mpeacTaBieHus 00
okcuze kpemMHUsA(IV) u kpemHueBoil kucnore. CuinMkaThl, UX HCIOJIb30BaHUE B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH. BakHele cTpouTenbHbIe
MaTepHasbl: KepaMuKa, CTEKJIO, [IEeMEHT, OeTOH, ene300eToH. [Ipodiaembl 0€30MacHOTO KCIOJIb30BAHUS CTPOUTEIBHBIX MAaTEPHAIOB B MIOBCETHEBHOM
KU3HU.

XUMHUYECKUH SKCIIEPUMEHT: W3YUYCHHE 00pa3IioB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCJIOTHI; MPOBEJACHUE KAaUeCTBEHHBIX PEaKIMi Ha
XJIOPUJ-UOHBI U HAOJIOICHNE NMPU3HAKOB X MPOTEKAHUS; OMBITHI, OTpa)xxarore Gu3ndeckrue U XUMHUYECKUEe CBOICTBA TraJIOT€HOB U UX COCAMHEHMIA
(BO3MOXHO HCIIOJIb30BAaHUE BUICOMATEPHAIIOB); O3HAKOMJIEHHE C 0Opas3laMu XJIOpPUIOB (TaJoreHHJI0B); O3HAKOMIIGHHE C oOpas3liamMu cepbl U €€
COeIMHEHUSMHU (BO3MO’KHO HCIIOJIb30BAHHME BUIEOMATEpUasIoB); HaOIIOAEHHE Mpollecca OOYIIIMBaHUS caxapa IMoj ACWCTBHEM KOHIIEHTPUPOBAHHOM
CEpPHOM KHUCJIOTHI; M3YYCHHE XHMHUYECKHX CBOMCTB pa30aBICHHON CEpPHOW KHCIOTHI, NMPOBEIACHUE KAYECTBCHHOW peakluu Ha CylbhaT-HOH H
HaOIo/IeHNe MpU3HaKa e€ MpOTeKaHMs; O3HAKOMIIeHHE ¢ (U3UYECKUMU CBOMCTBaMH a30Ta, Gochopa U UX COeAUMHEHUH (BO3MOKHO HCIOJIb30BaHUE
BUJIEOMATEpUANIOB), oOpa3uamMu a30THbIX U (PochOopHBIX yHOOpeHHil; MmoyyuyeHue, coOMpaHHe, paclo3HaBaHHE W HM3yYCHHE CBOWCTB aMMHAKa;
MPOBEJICHUE KaUeCTBEHHBIX pEaKuii Ha HOH aMMOHUS U pochaT-uoH U M3ydeHUe MPU3HAKOB UX MPOTEKAHUs, B3aUMOJICHCTBIE KOHIIEHTPHUPOBAHHOM
a30THOM KHCIIOTHI C MeAbl0 (BO3MOKHO HCIOJB30BAaHUE BUIEOMATEPHUAIOB); M3yYCHHE MOJIENEeH KPHUCTAaUIMYECKUX PEemIETOK anMmasa, rpadura,
¢bymiepeHa; 03HAaKOMIJICHHE C MPOIIECCOM aJICOPOIMU PAaCTBOPEHHBIX BEIIECTB aKTHUBHUPOBAHHBIM YIVIEM M YCTPONCTBOM MPOTHUBOras3a; MOJIy4YEHUE,
coOupaHue, pacrio3HaBaHUE U U3YUYECHUE CBOMCTB YIJIEKHCIIOTO ra3a; MPOBEICHUE KaueCTBEHHBIX PEaKIuil Ha KapOOHAT- U CUJIMKAT-UOHBI U U3yYCHHE
MPU3HAKOB WX MPOTEKAaHUs; O3HAKOMJICHHE C TMPOAYKIMEH CHUJIMKATHOW MPOMBIIUIEHHOCTH; pelIeHHe HKCIEPUMEHTANIbHBIX 3a/ad [0 TeMe
«Baxxnelme HeMeTauIbl U UX COSAUHEHUSY.

MeTtanjibl M UX COeTMHEHUS

OO1ast xapakTeprUCTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HAa OCHOBAaHMU MX MoJIokeHHs B Ileproanueckoil cucreMe XMMUYECKHX 3JIEMEHTOB
J. 1. MenneneeBa u crpoeHus aromoB. CTpoeHMe MeTauioB. Meramindyeckas CBA3b M METAUIMYECKas KPUCTAJIMYECKas pelIETKa.
DNEeKTPOXUMHUYECKUH psijl HalpsDKEHUH MeTannoB. GU3nveckue ¥ XMMUYECKUe cBoicTBa MeTaioB. O0mue crnocoOsl mojsydeHus: MetayuioB. [lonsTue



0 KOPpPO3HH METAJUIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT KOoppo3ur. CIutaBbl (CTallb, YyryH, QIOPATIOMUHHMA, OpPOH3a) M UX MPUMEHEHHE B OBITY H
MIPOMBIILIJICHHOCTH.

[[{esrounble MeTauibl: noJiokeHue B llepuoanueckoi cucreMe xumuyeckux 3ieMeHToB . M. MenneneeBa; CTpOCHHE UX aTOMOB; HAaXO0XKJICHUE B
npupojie. Pu3ndeckue U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIIbI U TUAPOKCUIIBI HATPHUS W Kayus. [IpuMeHeHue menouHbix
METAJVIOB U UX COCTMHEHUN.

[[lesrouHO3EMENBHBIE METAJJIBI MAarHUM M KaJbLUW: 10JI0KeHue B [lepuoanyeckoi cucreme xumuyeckux 3iueMenToB 1. . MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXJIeHUE B npupojie. Puznueckre U XMMUUECKHE CBOMCTBA MarHus U KaJlblusl. Baxkueime coeMHeHus Kaabius (OKCUI, TUIPOKCHUI,
coiin). KEcTKkoCTh BOJIbI U CIOCOOBI €€ yCTpaHEHMUSI.

Amomunnii: nonoxxkenue B Ilepuommueckoit cucreMe xumuueckux asnemeHToB JI. M. MenpaeneeBa; CTpoeHME aTOMa; HAXOXKIEHUE B MPUPOJE.
dusnueckrue 1 XMMUIECKHE CBOMCTBA alTtoMUHUS. AM(OTEpHBIE CBOMCTBA OKCHA M THIPOKCHIA aTFOMUHUSI.

Kenezo: nosoxenne B Ilepuomnueckoit cucrteme xumuyeckux snemMeHToB /[[. 1. MeHaeneeBa; CTpoeHHE aTroMa; HAaXOXJIECHHWE B MPHUPOIE.
dusndeckre U XMMUUECKHe CBOMCTBA xkene3a. Okcusl, ruapokcuabl u conu xene3a(ll) u sxeneza(Ill), ux cocras, cCBOMCTBA U MOJTyUYEHUE.

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3llaMi METaUIOB M CIUIABOB, WX (M3MYECKUMHU CBOMCTBAMU; M3yYEHHUE PE3YIHTATOB KOPPO3UHU
METaJUIOB (BO3MOYKHO HCIOJB30BAHUE BHUACOMATEpPUATIOB), OCOOCHHOCTEW B3aWMOJICHCTBUS OKCHJAa KaJbIUs W HATPUSA C BOJOH (BO3MOXHO
WCIIOJIb30BaHUE BHUCOMATEPUAJIOB); MCCIIEIOBAHUE CBOMCTB XECTKOW BOJIBI; MpOIlEcca TOPEHHS Kejne3a B KUCIOpoje (BO3MOKHO HCTOJIb30BAHHUE
BHJIEOMATEPUANIOB); NMPU3HAKOB MPOTEKAaHUs KAYECTBEHHBIX PEAKIM Ha HOHBI (MarHus, Kanblys, anoMuHMs, HuHKa, xkene3a(ll) u xeneza(Ill),
meau(Il)); naOmromeHuve U omnucaHue MPOLECCOB OKpAlllMBaHUS IJIAMEHHM HWOHAMM HATpHsl, Kaluus U Kalnblus (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEPHUAIOB); HCCIe0BaHNE aM(POTEPHBIX CBOMCTB TUAPOKCUIA aTIOMUHHUS U THAPOKCH/IA IIMHKA; PEIIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 M0 TeMe
«BaxHelmue MeTaibl U UX COCAMHEHUS».

XuMHUSA U OKPYKaKIIas cpena

HoBble marepranel u TexHoJOTHH. BemecTBa u mMaTepuasibl B MOBCEAHEBHOM JKU3HHU YeJIOBEKa. XMMHUS U 340pOBbE. be3omacHoe MCHob30BaHUE
BEIIECTB M XMMHUYECKHX peakiuii B ObITy. [lepBas momomb Hpu XUMHYECKUX OXOTax U OTpaBiieHUsX. OCHOBBI 3KOJOTMYECKOH TI'PaMOTHOCTH.
XuMHYecKoe 3arpsis3HeHNe OKpYKarolel cpebl (MpenenbHas nonyctumas konieHTpanus seniects — [1/1K). Pons XxuMuu B pelieHnn 5K0JI0THYeCKuX
pooJIeM.

[IpupoaHble HCTOYHUKH YTIIEBOA0POOB (YroJib, IPUPOIHBIN Ta3, HEPTH), IPOAYKTHI UX NMEPEPaOOTKH, UX POJIb B ObITY U IPOMBIIIIIEHHOCTH.

XUMUYECKUH KCIIEPUMEHT: U3y4eHHe 00pa3lioB MaTeprasoB (CTEKJIO, CIUIaBbl METAJIIIOB, IOJUMEPHBIE MaTEPHAIbI).

MexnpeaMeTHbie CBSI3H

Peanuzanust MeXNpeaMETHBIX CBSI3€H NMPU M3yYEHUU XUMUU B 9 KIlacce OCYIIECTBIISIETCS Yepe3 UCIHOIb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX
MOHATUMN, TAK U MIOHATUMN, SABJISIFOIIUXCS CUCTEMHBIMHU JIJIS1 OT/IEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO IIMKJIa. Peanu3anus MexXnpeIMeTHbIX CBsI3en
MIpU U3YYEHUU XUMHH B 9 Kilacce OCYIIECTBISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U TIOHATUH, SIBISIOIIUXCS
CUCTEMHBIMU I OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01ue ecTecTBEHHO-HAYYHbBIE TOHATH: HAYYHBIN (DaKT, rTMUNOTe3a, 3aKOH, TEOpHs, aHAIINU3, CUHTE3, KIacCu(UKAIHs, TIEPUOAUYHOCTD, HAOI0ICHHE,
AKCIEPUMEHT, MOJICTTUPOBAHIE, U3MEPEHUE, MOJIETh, IBJICHUE, TAPHUKOBBIHN 3(h(DeKT, TEXHOTOTUs, MaTEPHAIIBI.



®dusuKa: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIMJ, U30TOIIbI, PAAUOAKTUBHOCTb, MOJIEKYJA, JICKTPUUYECKUIN 3apsij, IPOBOJIHUKH,
MOJIYIIPOBOIHUKH, JTUAJIEKTPUKH, (OTORIIEMEHT, BEIIECTBO, TEI0, OO0BEM, arperaTHOEe COCTOSHHUE BEIIECTBA, Ta3, PACTBOP, PACTBOPUMOCTH,
KpUCTAIITMYECKAst PEII€TKA, CIUIaBbl, (PU3HMUECKUE BEIMUUHBI, SAMHUIIBI H3MEPEHHSI, KOCMUYECKOE MTPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COTHIIE.
buonorus: ¢porocunres, npixanue, ouochepa, sIKocucTeMa, MUHEPATLHBIC YI0OPEHUS, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIHHBIC BEIICCTBA.
I'eorpadusi: armocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TIOPO/IBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTUIMBO, BOJIHBIC PECYPCHI.

[NTAHUPYEMBIE ObPA30OBATEJIbHBIE PE3YJIbTATDI

HSy‘lCHI/IC XUMHUH B 8-9 kiacce HaIpaBJICHO HA JOCTHUXKCHUC 06y‘I&I-OHIHMPICS[ JIMYHOCTHBIX, MCTAITPECAMCTHBIX U IMPEAMCTHBIX PE3YJIIbTATOB OCBOCHUA
y4eOHOro MpeaMeTa.

JIMYHOCTHBIE PE3VJIbTATHI

JIMYHOCTHBIE PE3YNIbTAThl OCBOEHUS MPOTPaMMbl OCHOBHOTO OOIIIEro oOpa3oBaHMs JOCTUTAIOTCA B X0J€ OOyUYeHUS] XMMHUH B €IUHCTBE y4eOHOU U
BOCIIUTATENLHON JAesTeNbHOCTH OpraHu3anud B COOTBETCTBUU C TPATUIMOHHBIMU POCCHUCKHUMHU COIMOKYIBTYPHBIMU W JYXOBHO-HPAaBCTBECHHBIMU
[IEHHOCTSIMH, TIPUHATBIMA B OOIIECTBE MpaBUJIaMU W HOPMAMH TIOBEJACHUS W CIOCOOCTBYIOT MpOIleCCaM CaMOIO3HAHMS, CAaMOPa3BUTHS U
COITMATM3AIINN 00 YJarOIIIXCS.

JIn4HOCTHBIE PE3YJAbTATHI OTPAXKAIOT CPOPMUPOBAHHOCTH, B TOM YHCJIC B YACTH:

[TarproTH4ecKOTO BOCIIUTAHUS

1) HIEHHOCTHOTO OTHOIICHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAyYHOMY HACIIEINIO, TOHMMAaHHMS 3HAYEHUSI XUMHUYECKON HAyKH B
JKU3HU COBPEMEHHOTO OOIIECTBA, CIHOCOOHOCTH BJIAAETh JOCTOBEPHOW HHGPOpMAIHMEH O TMEepPeaOBBIX AOCTIKEHUSX W OTKPBITHSIX MHPOBOH M
OTEYECTBEHHOM XUMHUHU, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YyCTpOHCTBE MHpa 1 0OIIECTBa;

I'paxxpaHnckoro BocnuTaHus

2) TpEACTaBJIICHHS O COLMAIBHBIX HOPMax W MpaBUJaX MEXJIMYHOCTHBIX OTHOIICHHH B KOJUICKTHBE, KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B
0OIIIECTBEHHO TOJIE3HOH, y4eOHO-UCCIICI0BATEILCKOW, TBOPUYECKON W JPYrUX BHUJAX ACATEIHPHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM
JESTEIPHOCTH TPH BBITIOJIHCHUHM Y4YEOHBIX, MMO3HABATEIBHBIX 3a/ad, BBIMOJHEHUH XUMHUYECKHUX SKCICPUMEHTOB, CO3JaHUU YYE€OHBIX IPOEKTOB,
CTPEMJICHHS K B3aMMOIIOHUMAHUIO M B3aMMOTIOMOIIIM B MPOIIECCE ITOW yueOHO# NeATeIbHOCTH; TOTOBHOCTH OIICHMBATh CBOE MOBEJCHUE M MOCTYIIKH
CBOUMX TOBAPUIIEH C MO3UIIMH HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHMS MTOCIEICTBUI MOCTYIKOB;

IlenHOCTH HAYYHOTO MO3HAHUS

3) MUPOBO33pEHYECKUX MPEICTABICHUN O BEUIECTBE M XMUMHUYECKON peakldd, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
COCTaBIISIOLIUX OCHOBY JUIsl MOHUMAaHHS CYIIHOCTH HAYYHOH KapTHUHBI MHpPA; MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPO/IHI,
B3aMMOCBSI3SX YeJI0BEKa C MMPUPOTHOM CPEIOi, O POJIU XUMHH B TIO3HAHUHU ATHX 3aKOHOMEPHOCTEH ;

4) mo3HaBaTeIbHBIX MOTUBOB, HAMPABJICHHBIX HA MOJy4eHHE HOBBIX 3HAHHUM 10 XUMUHU, HEOOXOAUMBIX ISl OOBSICHEHHUS HAOII0Ia€MBIX TTPOLIECCOB U
SIBJICHU;

5) mo3HaBaTenbHON, WHMOPMALMOHHONW U YUTATENBCKOW KYNbTYPHl, B TOM UHCJI€ HABBIKOB CAMOCTOSITENLHOW palbOThI C Y4eOHBIMU TEKCTaMHU,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMA TEXHUUECKUMHU CPEICTBAMHU MH(POPMAITMOHHBIX TEXHOJIOTHIA;



6) uHTEepeca K OOYyYCHHIO W MO3HAHUIO, JTF0O03HATEIHPHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaM000pa30BaHUIO, TPOSKTHON M MCCIEA0BATEIBCKO i
NeATeIbHOCTH, K 0CO3HAHHOMY BBIOOPY HAIIPaBIEHHOCTH M YPOBHA 00y4eHUS B JalbHEHIIEM;

®opMupoBaHus KyJbTypbl 3J0POBbs

7) oco3HaHMsI LIEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3/10POBbIO, YCTAHOBKHU Ha 3JI0pPOBBIM 00pa3 KU3HU, OCO3HAHUS MOCIIEIC TBUN
W HENPHSITHS BPEIHBIX MPUBBIYCK (YMOTPEOICHUS aJIKOTOJSI, HAPKOTHKOB, KYpEHHs), HEOOXOIUMOCTH COONIOJCHUS MpaBWiI OE30MacHOCTH TIPH
oOpalnieHny ¢ XUMHYECKIMH BEIIECTBAMH B OBITY M pEaSIbHOW )KU3HH;

TpynoBoro BocnuTaHus

8) mHTEpeca K MPaKTUYECKOMY U3YUEHHIO podeccuii M TpyAa pa3inyHoOro poja, yBaXKCHUE K TPYAY U pe3yabTaTaM TPYJOBOH JEATEILHOCTH, B TOM
YlClie Ha OCHOBE MPUMEHEHUS MPEeIMETHBIX 3HAHUU MO0 XMMHH, OCO3HAHHOTO BbIOOpA MHAMBHAYaJIbHON TPAaeKTOPUU MPOJIOJKEHHUS] 00pa30oBaHUS C
y4€TOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XUMUH, OOLIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH; YCIIENIHOM MpodeccnoHaIbHOMN AeATeIbHOCTH
U pa3BUTHUS HEOOXOAMMBIX YMEHUI; TOTOBHOCTh aJJalITUPOBATHCS B MPOPECCUOHAIBHOMN CPEJIE;

DKOJIOTUYECKOTO BOCITUTAHUS

9) BKOJOTrMYECKH 11eJ1IecCO00Pa3HOr0 OTHOILIEHUSI K MPHUPOJIe KaK MCTOYHUKY U3HU Ha 3emJle, OCHOBE €€ CYyIIECTBOBAHMS, OHUMaHUS 11€HHOCTU
310pOBOro M Oe3omacHoro oOpas3a U3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PM3MYECKOMY M TCHUXHYECKOMY 3/I0POBBIO, OCO3HAHUS
LIEHHOCTHU COOII0ACHUS MpaBui 6€30MaCHOTO MOBEIEHUS IIpU paboTe ¢ BEUIECTBAMHU, a TAKXKE B CUTYaLlUAX, YTPOKAIOLIUX 3/I0POBbIO U KU3HU JIIOJIEH;

10) cnocoOHOCTH MPUMEHATH 3HAHUS, MOTy4aeMble MPU U3yYEeHUH XMMUH, JUISl peLIeHUs 3a]ad, CBA3aHHBIX C OKpYy’Karollell MpUpOAHON cpeloi,
MOBBIIIEHUS YPOBHS AKOJIOTMUYECKON KYJIbTYPhI, OCO3HAHUS IJI00aJIbHOTO XapaKTepa 3KOJOTWYECKUX MpoOJieM U MyTed MX pelleHus MOCpPeACTBOM
METOJI0B XMMHH;

11) 5KOJOTHYECKOTO MBIIICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B TI03HABATEIbHON, KOMMYHHUKATUBHOM U COITUATILHOM MPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDI

B cocraBe meranpeaMeTHBIX pe3yabTaTOB BBIACISIOT 3HAUMMBbIE Ui (OPMHUPOBAHUS MHPOBO33PEHHUS OOIIEHAayuyHble MOHATUS (3aKOH, TEOpHUS,
MPUHIINI, TUNOTe3a, (PakT, cucreMa, MPOLECC, SKCIEPUMEHT M JAp.), KOTOpPble HCIOIb3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MpeaMeTax H
MO3BOJISIIOT Ha OCHOBE 3HAHUI M3 3TUX MpPeIMETOB (OPMUPOBATH MPEACTABICHUE O IEJIOCTHON HAYyYHOW KapTUHE MUPA, U YHHUBEpCAIbHbIE YUeOHbIE
neicTBus (IO3HABaTeNIbHbIE, KOMMYHUKATUBHBIC, PEryISITHBHBIE), KOTOpble oOecneurnBarOT (HOpMHpPOBAHHME TOTOBHOCTH K CaMOCTOSITEIIbHOMY
TUTAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU IS TEIbHOCTH.

MetanpeameTHble pe3yiabTaThl OCBOCHHsI 00pa30BaTEIbHOM MPOrpaMMbl MO XMMHUHM OTPa)KalOT OBJAJICHUE YHHBEPCAJIbHBIMU MO3HABATEIHHBIMU
JEUCTBUSAMH, B TOM UHUCIIE:

bazoBbIMU JOrHUecKUMHU JEHCTBUSIMU

1) yMeHHeM HCIHOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIIUICHUSI TP OCBOCHUU 3HAHUU: PACKPBIBATH CMBICT XUMUYECKHX MOHSITHHA (BBLICIATH MX
XapaKTepHble TMPU3HAKH, YCTaHABIUBATH B3aUMOCBS3b C JPYTMMHU TOHSATHUSMH), HCIOJNB30BATh TMOHATHS Ui OOBSICHEHUS OTAEIbHBIX (DAaKTOB U
SBJICHUW; BBIOMpPATh OCHOBAHMS W KPUTEPUU JUIS KIacCHU(PHUKAIIMM XMUMHUYECKHUX BEUIECTB W XHUMHYECKHUX PEakIUil; ycTaHABIMUBATh MPHUYUHHO-
CIIEJICTBEHHBIC CBSI3U MEXKIY 00bEKTaMU M3YyYCHHS; CTPOUTH JIOTUYECKUE pacCyKIAeHUs (MHAYKTUBHBIC, IeyKTUBHbIE, [0 aHAJIOTHH); JeNaTh BHIBOIbI
Y 3aKJIIOYEHUS;



2) yMEHUEM NPUMEHSATH B IIPOLIECCE NO3HAHMS NOHATHS (IIPEAMETHBIE U METAIIPEIMETHBIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOIb3yEMbIE B
XMMUH, TPpeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XMMHUU MOJICIbHbBIC MPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI 3JIEMEHTA), XHUMHUYeCKas
¢dopmyna u ypaBHEHHE XUMUYECKON pPEeaKIIUi — IPH PEIICHUH Y4eOHO-TI03HABATENIFHBIX 33/1a4; C YUYETOM 3TUX MOJEIBHBIX MPEJICTABICHUN BBISBIISATH
U XapaKTepU30BaTh CYIIECTBEHHBIC INPU3HAKK H3YyYaeMbIX OOBEKTOB — XHMHYECKHX BEIIECTB M XHMHYECKHX PEaKIHW; BBIABIATH OOIIHE
3aKOHOMEPHOCTH, IPUYUHHO-CIIEJICTBEHHBIE CBS3HM U IPOTUBOPEYUS B U3Y4aeMbIX IIPOLIECCAX U SIBIICHUSX; MpelaraTb KPUTEPUH JIJIsl BBISIBJICHUS STHUX
3aKOHOMEPHOCTEH M MPOTHUBOPEUMI; CaMOCTOSITENBHO BBHIOMPATh CHOCO0 pemieHus: yueOHOH 3a1aun (CpaBHHBATHh HECKOJBKO BAapHAaHTOB PELICHUS,
BBIOMpATh HAHOOJIEe MOIXOAAUINHA ¢ YIETOM CaMOCTOSITEIBHO BBIACIICHHBIX KPUTEPUEB);

ba3oBbIMU HCCIIe0BATENBCKUMHU AEUCTBUSIMU

3) yMEHHEM HCIIONIb30BaTh MOCTaBJICHHbBIE BONPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHHUS, & TAKXKE B KAUECTBE OCHOBBI JUIsl (JOPMUPOBAHUS THIIOTE3bI
10 MPOBEPKE NMPABUIBLHOCTH BBICKA3bIBAEMbIX CYXICHUI;

4) nmpuoOpeTeHne OmbITa M0 MJIAHUPOBAHUIO, OPTaHU3ALUU U TIPOBEACHUIO YUEHUYECKUX 3KCIIEPUMEHTOB: YMEHHE Ha0I0aTh 3a XOJ0M Ipolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GOpMyIHpoBaTh OOOOIIEHUS W BBIBOABI MO pe3yjabTaTaM HPOBEAEHHOIO OIbITA, WCCIENOBaHUS,
COCTaBIISATh OTYET O MpoAeTaHHON padoTe;

PaGoroii ¢ undopmanueit

5) yMeHueM BBIOMpPAThH, aHATM3UPOBATH U MHTEPIPETUPOBATH MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (POPM MpEICTaBIICHUS, MOJy4YaeMyl0 U3 Pa3HbIX
HCTOYHUKOB (HAay4yHO-TIOMYJSpHAsl JHUTEpaTypa XMMHUYECKOTO COJepaHHs, CIpaBOYHbIE MOCOOus, pecypchl VMHTepHeTa); KpUTHUYECKH OLIEHUBATh
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIHUIO;

6) yMEHHEM NPUMEHSTh Pa3IUYHble METOJbl U 3alpOChl IPU MOMCKE U 0TOOpe MH(OPMAIMK U COOTBETCTBYIOLIUX JAHHBIX, HEOOXOJUMBIX IS
BBIMIOJIHEHUST Y4E€OHBIX W IO3HABATEIbHBIX 3a7ay OINpPEAEIEHHOrOo TUMA; NMPUOOPETEHHE OMNbITa B 00JACTU HCMOJIB30BAaHUS HH(POPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHMi, OBJaJeHHE KyJIbTYpOH AKTMBHOTO HCIOJIb30BAHUS PAa3IMYHBIX TOUCKOBBIX CHCTEM; CaMOCTOSITEIbHO BBIOMPATH
ONTUMANIbHYI0 (GOpMY NpPEACTaBICHUS HHPOPMALMU M WUIIOCTPUPOBATH pEIIAacMble 3a/Ja4d HECIOKHBIMU CXEMaMH, JAuarpaMMaMu, IpYTUMHU
dhopmamu rpaduKy ¥ ©X KOMOMHAIUSAMU;

7) yMEHHEM HCHOJb30BaTh MW aHAIU3UPOBaThb B IIpolecce y4eOHOM M HCCIeNoBaTEIbCKON JEATeNbHOCTH MHGOPMALMIO O BIUSHUU
IIPOMBIIIJIEHHOCTH, CEJICKOTO X03MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKpYXKarollel NPUpOAHOI cpeibl;

VYHMUBepcalbHBIMU KOMMYHUKATUBHBIMU A€HCTBUSMHU

8) ymeHueMm 3ajaBaTh BOIIPOCHI (B XOJi€ JMajora W/WIM JUCKYCCHM) IO CYIIECTBY OOCYXJIaeMOH TeMbl, (hOpMyIMpOBaTh CBOU IPEIIOKEHUS
OTHOCHTEJIBHO BBITIOJIHEHUS NPEUI0KEHHOM 3a1auu;

9) npuoOpeTeHue OMNbITa MPE3EHTALUN Pe3yIbTATOB BBIOJIHEHNUS XUMHUECKOTO KCIEpUMEHTa (JabopaTOpPHOTO OMbITa, JJaOOPaTOPHOM paboTHI 10
HCCIIEZIOBAaHUIO CBOMCTB BELIECTB, y4€OHOI'O IPOCKTA);

10) 3aMHTEpecOBaHHOCTh B COBMECTHOH CO CBEpCTHHKAMHU IO3HABATEJIBHOW M HCCIENOBATEIbCKON JAEATENIbHOCTH MPHU PEIICHUH BO3HUKAIOLIMX
npobseM Ha OCHOBe yuéTa OOLIMX HMHTEPECOB M COIJIAaCOBAHUS MO3MLMN (0OCYXIeHHs, OOMEH MHEHUSIMH, «MO3TOBbIE HITYPMbI», KOOPIUHALUS
COBMECTHBIX JICUCTBUH, ONpe/ielIeHne KPUTEPUEB 10 OLIEHKE KaueCTBa BBIMIOJIHEHHON paboOThI U JIp.);

YHUBEpCANBHBIMU PETYJIATUBHBIMU IEHCTBUSIMU

11) ymeHHeM CaMOCTOATENBHO ONPEACATh LENH JEeSATeIbHOCTH, IJIaHUPOBATh, OCYIIECTBIATh, KOHTPOJUPOBATh W HPU HEOOXOIUMOCTH
KOPPEKTHPOBATh CBOIO JEATEIBHOCTh, BBIOMpaTh Hambosee 3((eKTUBHBIE CIIOCOOBI pelIeHusl y4eOHbIX U MO3HABaTEIbHBIX 3a]lad4, CaMOCTOSTEIbHO



COCTaBJIATh WJIM KOPPEKTHUPOBATH MPEIOKEHHBIN aJTOPUTM JACHCTBHMA MPH BBHITIOJHEHUH 33JaHUN € YIETOM TOTYUEHHs] HOBBIX 3HAHUH 00 M3ydaeMBbIX
00BEKTaxX — BEIIECTBAX U PEAKIUAX; OLICHUBATh COOTBETCTBUE MOJIYYEHHOTO PE3yJbTaTa 3asBICHHON LIeH;
12) ymeHueM UCnoab30BaTh U aHATM3UPOBATh KOHTEKCTHI, PEJIaraéMble B YCIIOBUM 3aJJaHUM.

[NPEAMETHBIE PE3VJIBTATBI

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOSHHIO O0S3aTEIBHOTO COJIEPXKAHMS, YCTAHOBICHHOTO JAaHHOW NMPHMEPHOH pabodel MmporpamMmoi,
BBIJICJISIIOT: OCBOCHHBIE 00YUJAIOMIMMHUCS HAyYHbIC 3HAHMS, YMEHUS U CIIOCOOBI JCWCTBUH, crieu(pHUecKe sl IPeAMETHOM 00macTu « XUMHS», BHIBI
JESITEIbHOCTH I10 MOJTY4YEHHUIO HOBOTO 3HAHUS, €T0 HHTEPIPETALH, IPEOOPa30BAHNIO U IPUMEHEHHUIO B PA3IMUHbIX YIEOHBIX U HOBBIX CUTYaLIUAX.

[IpenmMeTHBIE pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTH Y 00YUAOIIUXCS CIAEAYIOIINX YMEHUM:

8 KJIACC

1) packpwieame cmbici OCHOBHBIX XMMHUYECKUX TMOHSITHN: aTOM, MOJICKYJIAa, XUMHUYECKHIA DJIEMEHT, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh
(oHOpO/HAs U HEOJHOPOJAHASI), BaJIECHTHOCTh, OTHOCUTENIbHAS aTOMHAas M MOJIEKYJSpHas Macca, KOJMYECTBO BEIIECTBAa, MOJb, MOJSpHAs macca,
MaccoBasi J10Ji1 XMMHYECKOIro 3JIeMEHTa B COEAMHEHUHU, MOJSPHBIA 00BbEM, OKCHJ, KUCJIOTa, OCHOBAHUE, COJIb, JJEKTPOOTPHUIATENLHOCTD, CTEIECHb
OKHUCJICHUS, XUMHYECKas peaklus, KiIaccu(uKalus peakiuil: peaklMi COeTUHEHUs], peaKlUy pa3ioXKeHHUs, PeaKkIuy 3aMelleHNs, peakuuu oOMeHa,
9K30- M JHJIOTEPMUYECKHE peaklWu; TeIIoBoM 3(dexT peakuuu; sapo aTroma, IEKTPOHHBIA CIONW aToMa, aTOMHas OpOUTallb, paguyc aToma,
XUMUYECKas CBA3b, MOJIAPHAS U HEMOJISIPHAs KOBAIECHTHAsI CBsI3b, HIOHHAS CBA3b, HOH, KATHOH, AaHUOH, PaCTBOP, MaccoBas JI0JIs1 BELECTBA (MPOLIEHTHAs
KOHIICHTPAIIUs) B pacTBOPE;

2) winocmpuposams B3aNMOCBS3b OCHOBHBIX XHMHYECKHX IMOHATHH (CM. M. 1) M NPUMEHSTh 3T TOHSTUS TPH OIHMCAHWUHM BEUIECTB M UX
MpEBpAILCHU;

3) ucnonv306amv XAMHYECKYIO CUMBOJIUKY JUISl COCTaBJICHUS (DOPMYJT BEIIECTB M YPaBHEHHH XMMHUYECKUX PEaKInii;

4) onpedensmb BAICHTHOCTh aTOMOB JJICMEHTOB B OWHAPHBIX COCIAMHCHUSX; CTEIEHb OKUCICHUS 3JEMCHTOB B OWHApHBIX COCAMHCHUSX;
IIPUHAJIEKHOCTD BEIIECTB K ONpPeIeIEHHOMY KIIaCCy COEMHEHUH o (popMyiaM; BUJ XMMUYECKON CBSI3U (KOBAJIEHTHAs U MOHHAs) B HEOPTaHWY €CKUX
COEJIUHEHUSX;

5) packpvieams cmuica llepuoandeckoro 3akoHa J[. 1. MenjeneeBa: JeMOHCTPUPOBATh IOHMMAaHUE IEPUOJUYESCKON 3aBUCHMOCTH CBOICTB
XUMUYECKHUX 3JIEMEHTOB OT MX MoJiokeHus B Ilepmoauueckoil cucreme; 3aKOHOB COXPaHEHMsSI MacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUSs, 3aKOHa ABOTaJ[pO; ONMUCHIBATh U XapakTepu3oBaTh TabauuHyo Gopmy [leproauueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
pa3nuyarh NOHATHUSA «TJIaBHas noArpymnmna (A-rpymnmna)» u «nobdoynas noarpymnna (b-rpynmna)y, manslie u 00JbIIME NEPUO/IBI; COOTHOCUTH 0003HAUEHMS,
KOTOpble uMmeroTcs B Tabnuue «lleproauueckas cucrema xuMudeckux sneMeHToB JI. . MenaeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS
aTOMOB XMMMYECKHX 3JIEMEHTOB (COCTaB M 3apsij s/Apa, o0l1ee YUCIo IEKTPOHOB U paclpeieieHue UX 110 3JEKTPOHHBIM CII0SIM);

6) knaccuguyuposamv XMMUYECKUE IEMEHTHI; HEOPTaHUYECKHE BEIECTBA; XUMUYECKHAE PEAKIUH (110 YUCITY M COCTAaBY YYaCTBYIOLIMX B PEAKIMU
BEIIIECTB, 10 TEII0BOMY 3 (eKTy);

7) xapaxmepuzosams (Onucviéams) OOIMIME XUMHUYECKHE CBOMCTBA BEIISCTB pA3IMYHBIX KJIACCOB, MOATBEPXkJIas ONHCAHUE NPUMEpPaMHU
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKIINM;



8) mpoenozupoeams CBONCTBA BEIIECTB B 3aBUCHMOCTH OT MX KaueCTBEHHOTO COCTaBa; BO3MOXKHOCTH IPOTCKAHUS XMMHUYECKUX MPEBPALICHUI B
Pa3JIMIHBIX YCIIOBHUAX;

9) evlyuCcIAMbL OTHOCUTEIBHYIO MOJICKY/ISIPHYIO M MOJIIPHYIO MAcCChl BELIECTB; MAaCCOBYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTa 10 (OpMyJie COCIMHEHHUS;
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IMPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKOHN peaKIinm;

10) npumensms OCHOBHBIC ~OIIEPAIIMM MBICIUTEIBHONW JIEATENPHOCTH — AaHaIW3 W CHHTE3, CpaBHEHHE, O0O0OOIIeHWe, CHCTEeMaTH3alHIo,
Knaccmbmcaumo, BBIABJICHHUC ITPUYIUHHO-CIICACTBCHHBIX CBSI3EH — AT U3YUCHUA CBOMCTB BEIICCTB U XUMHUYCCKUX peaKuHﬁ; C€CTCCTBCHHO-HAY4YHBIC
METO/IbI TIO3HAHUS — HAOJIOICHUE, U3MEPEHUE, MOICTTUPOBAHNE, SKCIIEPUMEHT (PeaJIbHBI M MBICIICHHBIHN);

11) credosamsb npaBUIIaM MOJIB30BAHKUS XUMHYECKOH MOCYI0# U 1ab0paTopHBIM 000PYIOBAHUEM, & TAKXKE MPaBUIIaM OOpAIICHHs C BEIIECTBAMH B
COOTBCTCTBUM C HHCTPYKLOUAMU 110 BBIIIOJIHCHUIO na6opaTopHHx XUMHUYCCKHUX OIIBITOB IO ITOJYYCHHIO U CO6I/IpaHI/IIO Fa3006pa3HI)IX BCUICCTB
(Bomoposa M KMCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C ONpPENEeNEHHOW MAacCcOBOM 0Jel PacTBOPEHHOTO BEIIECTBA; IUIAHMPOBATH M IPOBOJUTH
XAMUYECKHAE DKCIIEPUMEHTHI 110 PACcIiO3HABAHHUIO PACTBOPOB MIENIOUYEH W KUCIOT C TIOMOIIBI0 MHIUKATOPOB (JIAKMYC, (eHOI(TaNenH, METHIOPAHK U

ap.).
9 KJIACC

1) packpvieams cmbici OCHOBHBIX XHMHUYECKHX IMOHATHH: XUMHUYECKHH DIIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJIO’)KHOE BEIIECTBO, BAJICHTHOCTh, JIEKTPOOTPHUIIATEILHOCTh, CTENIEHb OKHCJICHHS, XMUMHUYECKas pPeakKiusi, XUMHYECKas CBA3b, TEIUIOBOH A (deKT
peaKkiuy, MOJb, MOJSIPHBIA OOBEM, PACTBOP; IJIEKTPOJUTHI, HEIJIEKTPOJUTHI, DJICKTPOJUTHYECKAST TUCCOIMAIUS, PEAKIMd HOHHOTO OOMeEHa,
KaTajau3aTop, XHMHUYECKOe paBHOBecHue, oOpaThMble U HeoOpaTUMble pPEaKIHH, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE pEAKIMH, OKUCIHUTEb,
BOCCTaHOBUTEJb, OKHCIEHHE U BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(OTEepHOCTb, XUMHUYECKass CBA3b (KOBAJECHTHAs, WOHHAs, MeETajInyeckKas),
KpUCTAJIIMYECKas peléTka, KOppo3us METaIJIOB, CIUIaBbl; CKOPOCTh XUMUUECKOU peakiny, mpeneiabHo aomyctuMas konuenTpauus (I1IJIK) Bemiectna;

2) wLIroCmpupo6ans B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX MOHSATHH (CM. M. 1) M NPUMEHATh ITH TOHATHS NPU ONUCAHUU BEIIECTB M HMX
MpEeBpAIlCHU;

3) ucnoavzosames XAMUIECKYIO CHMBOJIMKY JJIsl COCTaBJICHHsT ()OPMYJI BEIIECTB M YPABHCHUH XUMHUYESCKUX PEAKIIHIA;

4) onpedensms BaJCHTHOCTh M CTEICHb OKUCICHUS XMMHYECKHX JJIEMCHTOB B COCJAMHECHHUSAX PA3IMYHOTO COCTaBa; MPUHAIC)KHOCTH BEIIECTB K
omnpenenéHHOMY KJlaccy COeIMHEHUuM 1o ¢opmynaaMm; BHUJ XUMHYECKON CBs3M (KOBaJIeHTHAs, HOHHAs, MeETaJUIM4YecKas) B HEOPraHMYECKUX
COCJIMHEHUSX; 3apsi/l HOHA M0 XMMHYECKON (opmylie; XapakTep cpeibl B BOJHBIX PACTBOPAX HEOPraHWYECKUX COCAMHEHMM, THUIl KPUCTANIMYECKOM
PEIETKH KOHKPETHOTO BEIIEeCTBA;

5) packpwvieamo cmvica Ilepuoguueckoro 3akona J[. WM. MenzgeneeBa W IEMOHCTPUPOBATh €ro MOHUMAHHE: OMMCHIBATH U XapaKTEPU30BATh
tabnuuynyo ¢opmy Illepuoanyeckoil cucTeMbl XMMHUYECKHX JJIEMEHTOB: pa3iMyaTh MOHATHS «TiaBHas moArpymnmna (A-rpymnmna)» W «moOouHas
noarpynna (b-rpymma)», mansie U OOJbIINE MEPHOJBI; COOTHOCUTH 0003HAYEHHS, KOTOPbIE MMEIOTCS B MEPUOAMYECKON TabImuIe, ¢ YHCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHHUS aTOMOB XHUMHUYECKHUX OJIIEMEHTOB (COCTaB M 3apsia sijapa, oO0Ilee YWCIO SJIEKTPOHOB M paclpeieiieHHe WX [0
AIIEKTPOHHBIM CJI0SIM); OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B M3MEHEHHWU CBOMCTB 3JIEMEHTOB M MX COCIUHEHHH B Mpeaenax MaiblX MEepPHOJIOB U
[JIABHBIX MOATPYIII C YYETOM CTPOCHHS UX aTOMOB;

6) xnaccuguyuposames XMMUYECKUE IEMEHTBI; HCOPTaHUYECKUE BEUIECTBA; XUMHUECKUE PEaKIUH (TI0 YUCITYy M COCTABY YYaCTBYIOIIUX B PEAKIHH
BEIIECTB, M0 TEIIOBOMY 3(P(PEeKTy, 0 U3MEHEHUIO CTENICHEW OKUCTICHHSI XUMUYECKIX IIEMEHTOB);



7) xapaxmepuzoeams (ONUCHIBaTh) OOIIME M CHEHU(PUYCCKUE XUMHUYECKHE CBOMCTBA MPOCTBHIX M CIIOKHBIX BELICCTB, MOJTBEP)KAas OIHMCAHUE
IIpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHM COOTBETCTBYIOIUX XUMUYECKUX PEAKIINL;

8) cocmasnsimb ypaBHEHHUS ICKTPOIUTHUECKOM AUCCOIMALIMYN KUCIIOT, IIEJI0YEH U COJICH; TOJIHBIC U COKpAIEHHBIC YPAaBHCHUS! PEaKLUil HOHHOTO
O6M€Ha; YpaBHCHHUA peaKHHﬁ, MNOATBCPKAAIOIMIUX CYIIIECCTBOBAHUC Te€HETHYECKOU CBI3U MCKAY BEIICCTBAMH PA3JIMYHBIX KJIACCOB,

9) packpvieams cyuHocms OKMCINTEILHO-BOCCTAHOBUTEIBHBIX PEAKIUI OCPEICTBOM COCTABJICHUS AJICKTPOHHOTO OaaHCca ATUX PEaKIIHii;

10) npoenosuposams cBOWCTBA BEIIECTB B 3aBHCHMMOCTH OT MX CTPOCHHS; BO3MOXKHOCTH NPOTEKAHUS XUMHUYCCKHUX IMPEBPALICHUI B Pa3IMYHBIX
YCIIOBUSX;

11) gvluucasims OTHOCUTEIBLHYIO MOJICKYIISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB; MACCOBYIO JIOJK0 XUMUYECKOTO JIEMEHTA 110 (OPMYJIe COCTMHEHMS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKON peaKIni;

12) credosamsb npaBuiiaM TOJIB30BaHHUS XMMUYECKOH TIOCY/ION M 1a00paTOpHBIM 000PYIOBAHUEM, a TaKXKe MpaBHiaM OOpallleHHs C BEIIECTBAMH B
COOTBCTCTBUM C HHCTPYKLOUAMU 110 BBINIOJIHCHUIO na6opaTopHHx XUMHUYCCKUX OIBITOB IO IMOJYUCHHUIO H CO6I/IpaHI/II-O F213006p33HI>IX BCIIICCTB
(aMMMaKa M yrieKucioro rasa);

13) nposooums peaxiyu, MOATBEPXKIAIONINEC KAYSCTBEHHBIH COCTAaB PA3JIMYHBIX BEIISCTB: PACIO3HABATH OIBITHBIM IMYTEM XIJIOPHI-, OPOMHI-,
noauna-, Kap6OHaT-, (bOCCbaT-, CHUJIUKAT-, Cy.]'H)(i)aT-, TUAPOKCUA-NOHBI, KATUOHBI aMMOHHWA U MOHBI N3YUCHHBIX MCTAJUIOB, MPUCYTCTBYIOIIHWEC B BOAHBIX
pacTBOpax HEOPraHWYECKHUX BEIIECTB;

14) npumensims OCHOBHBIC OTEPAIlMM MBICIUTEILHON JACATSILHOCTH — aHAJM3 U CHHTE3, CpaBHEHHE, 000OIICHHE, CHCTEMATU3AINIO, BhISIBICHUE
IMPUYNHHO-CJICICTBCHHBIX CBsI3el — A1 U3y4CHUSA CBOJCTB BCHIICCTB U XHUMHUYCCKUX peaKHHﬁ; CCTCCTBCHHO-HAYYHbIC MCTOABLI IMO3HAHHUA —
HaOI0ZCHUE, U3MEPEHNE, MOACITIUPOBAHUE, IKCIIEPUMEHT (pealbHbINH U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC

Ne | HammenoBanwue paszaenoB u | KoauuectBo gacos OnextpoHHbIE (LU(POBBIE) 00pa30BaATENBHbBIE PECYPCHI
/T | TEM IPOTPaMMBI

BCEr0 | KOHTPOJIbH | IPaKTU4e
ble paboTHI | CKHE
paboThl

Paznen 1. IlepBoHayanbHble XUMHYECKUE TTOHITHUS

1.1. | Xumus — BaxkHas o01acth | 6 0 2 https://media.prosv.ru/content/item/reader/7896/ -s3iaekTpoHHBIH yaeOHUK
€CTECTBO3HAHUS U "Xummus.8 knacc"

MPAKTHIECKOH https://content.edsoo.ru/lab/ - IaTepakTHBHBIE BUPTYaIbHbIC Ta00PATOPHBIC U
ACATCIBbHOCTH YC€JIOBCKA IMPAKTUICCKUC pa6OTBI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
Xumust (3aHUMATEITBHBIE OTIBITHI, AJICKTPOHHBIC TIJIAKATHI ¥ TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6mako 3uanuii. [llkoma".
Xumus, 8 Knacc

1.2. | BemiectBa 14 1 0 https://media.prosv.ru/content/item/reader/7896/ -siaekTpoHHBIH yu4eOHUK

Y XUMHYECKUE PEeaKIUU "Xumus.8 knacc"

https://content.edsoo.ru/lab/ - UuTepakTHBHBIE BUPTYaIbHbIC Ja00PATOPHBIC U
paKTH4ecKue paboThl
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
XuMus (3aHUMAaTENIbHBIE OMBITHI, ATEKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Oo6nako 3Hanuit. [lkoma".
Xumus, 8 Knacc

https://www.yaklass.ru- SIKiiacc — o6pa3oBaTebHbIi HHTEPHET-PECYPC

Hroro no paszneny 20

Pazgen 2. Baxneiimne IpEACTAaBUTCIIM HCOPIraHNYCCKUX BCIICCTB




2.1.

Bosnyx. Kucnopon.
[Tousitue 00 okcugax

https://media.prosv.ru/content/item/reader/7896/ -anekTpoHHbIH y4eOHUK
"Xumus.8 knacc"

https://content.edsoo.ru/lab/ - UTaTepakTuBHBIE BUPTYyalIbHBIE JTAOOPATOPHBIC U
IIpaKTHYeCKue paboThl
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
XuMus (3aHI/IMaTeJH)HI)Ie OIIBITHI, SJICKTPOHHBIC IJIAKAThI U TGCTLI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6mako 3Hanuii. [lkoma".
Xumus, 8 knacc

https://www.yaklass.ru- SIKiacc — oOpa3oBaresbHbIH HHTEPHET-PECYPC

2.2.

Bonopon.
TToustTue o kucioTax
" COJIAX

https://media.prosv.ru/content/item/reader/7896/ -3nekTpoHHbIH yIeOHUK
"Xumus.8 kmacc"

https://content.edsoo.ru/lab/ - TaTepakTuBHBIC BUPTYyabHBIE JJAOOPATOPHBIC U
IpaKTHYecKre padoThl
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
XuMus (3aHUMAaTENIbHBIE ONBITHI, ATEKTPOHHbBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6mako 3uanuii. [lIkoma".
Xumus, 8 Knacc

https://www.yaklass.ru- SIKiacc — oOpa3oBaresbHbIH HHTEPHET-PECYPC

2.3.

KonmuecrBenHbie
OTHOIICHUA B XMMHHU

https://media.prosv.ru/content/item/reader/7896/ -siaekTpoHHBIH yu4eOHUK
"Xumus.8 kmacc”

https://content.edsoo.ru/lab/ - InTepakTHBHBIE BUPTYalIbHBIC TAOOPATOPHBIE U
HpaKkTHYeCKHUe paboThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
Xumust (3aHUMATENIbHBIE OTIBITHI, SJICKTPOHHBIC TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6nako 3Hanuit. [lkomna".
Xumus, 8 Knacc

https://www.yaklass.ru- SIKiiacc — o6pa3oBaTebHbIi HHTEPHET-PECYPC




2.4,

Bopa. PactBopsl. IlonsiTue
00 OCHOBaHUSIX

https://media.prosv.ru/content/item/reader/7896/ -anekTpoHHbIH y4eOHUK
"Xumus.8 knacc"

https://content.edsoo.ru/lab/ - TatepakTuBHBIC BUPTYaIbHBIC JIAOOPATOPHBIC U
IIpaKTHYeCKue paboThl
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
XuMus (3aHI/IMaTeJH)HI)Ie OIIBITHI, SJICKTPOHHBIC IJIAKAThI U TGCTLI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6mako 3Hanuii. [lkoma".
Xumus, 8 knacc

https://www.yaklass.ru- SIKiacc — oOpa3oBaresbHbIH HHTEPHET-PECYPC

2.5.

OCHOBHBIE KJIACCHI
HEOPraHWUYECKUX
COEeIUHEHNN

12

https://media.prosv.ru/content/item/reader/7896/ -31ekTpoHHbIH yIeOHUK
"Xumus.8 kmacc"

https://content.edsoo.ru/lab/ - TaTepakTuBHBIC BUPTYyalIbHBIE JTAOOPATOPHBIC U
IpaKTHYecKre padoThl
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
XuMus (3aHUMAaTENIbHbIE ONBITHI, ATEKTPOHHbBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6nako 3Hanuii. [lIkoma".
Xumus, 8 Knacc

https://www.yaklass.ru- SIKiacc — oOpa3oBaresbHbIH HHTEPHET-PECYPC

Hroro no pazneny

33

Paznen 3. [lepuoandeckuii 3akoH u [lepuoauyeckas cucrema xumuueckux sneMenToB J. . Menpeneena.
Crtpoenue atoMoB. XuMH4YecKas CBsA3b. OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIC PEAKIIUN




3.1. | llepuoauyeckuii 3akoH U~ | 7 https://media.prosv.ru/content/item/reader/7896/ -anekTpoHHbIH y4eOHUK
[lepuoauueckas cucrema "Xumus.8 xnace"
XUMHYECKUX JICMEHTOB https://content.edsoo.ru/lab/ - MaTepakTuBHBIC BUPTYyaIbHbIC Ja00PATOPHBIC U
. . Menneneesa. IIpaKTHYeCKue paboThl
CtpoeHue atoma https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
XuMus (3aHI/IMaTeJH)HI)Ie OIIBITHI, SJICKTPOHHBIC IJIAKAThI U TGCTI)I)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6mako 3nanuii. [lkona".
Xumus, 8 knacc
https://www.yaklass.ru- SIKiacc — oOpa3oBaresbHbIH HHTEPHET-PECYPC
3.2. | XuMuueckast CBsI3b. 8 https://media.prosv.ru/content/item/reader/7896/ -3nekTpoHHbII y4eOHUK
OKucauTenbHO- "Xumus.8 knacc"
BOCCTaHOBHTEJIbHBIE https://content.edsoo.ru/lab/ - aTepakTHBHBIE BUPTYaIbHBIC Ta00PATOPHBIE U
peakuuu IpakTHYecKre padoThl
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
XuMus (3aHUMAaTENIbHbIE ONBITHI, ATEKTPOHHbBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6mako 3uanuii. [lkoma".
Xumus, 8 Knacc
https://www.yaklass.ru- SIKiacc — oOpa3oBaresbHbIH HHTEPHET-PECYPC
Hroro no pazaeny: 15
OBUIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME




9 KJIACC

Ne
/o

HaumenoBanue pa3zaenos u
TEM IIPOrPaMMBbI

KonnuectBo yacos

OnekTpoHHbIe (ITUGPOBBIE) 00pa30BATEIBHBIE PECYPCHI

BCEIo KOHTPOJIbH | IPAKTHYEC
ble paboThI | KH€
paboThl
Paszgen 1. BemecTBo M XUMHUYECKHE pEAKIINU
1.1. | TToBTOpeHue u yriyoaeaue | 5 0 0 https://media.prosv.ru/content/item/reader/7897/-anexTponHnsiit yueOHUK "XuMus
3HAHUM OCHOBHBIX 9 xmacc"
paszenoB Kypca 8 kiacca https://content.edsoo.ru/lab/ - TaTepakTuBHBIC BUPTYyaIbHBIE JTAOOPATOPHBIC U
IpaKTHYecKre padoThl
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
XuMus (3aHUMAaTENIbHBIE OMBITHI, AIEKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6mako 3uanuii. [llkoma".
Xumus, 8 Knacc
https://www.yaklass.ru- SIKiacc — oOpa3oBaresbHbIH HHTEPHET-PECYPC
1.2. | OcHoBHBIE 5 0 0 https://media.prosv.ru/content/item/reader/7897/-anekTponHnsiii yueOHuK "Xumus
3aKOHOMEPHOCTH 9 xmacc"

XUMHYCCKHUX peaKHI/Iﬁ

https://content.edsoo.ru/lab/ - IuTepakTuBHBIE BUPTYaIbHbIC Ja00PATOPHBIC U
HpaKkTHYeCKue paboThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter _subject=5 -
Xumust (3aHUMATEIIbHBIE OTIBITHI, SJICKTPOHHBIC TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Oo6nako 3Hanuit. [lkoma".
Xumus, 8 Knacc

https://www.yaklass.ru- SIKiacc — o6pa3oBaTebHbIi HHTEPHET-PECYPC




1.3. | DnexTponuTHyecKas 9 https://media.prosv.ru/content/item/reader/7897/-anekrponHslit yaeOHUK "XuMust
JUCCOITHAITHS. 9 xiacc"
XUMHUYECKUE PEAKIIUH B https://content.edsoo.ru/lab/ - MaTepakTHBHBIC BUPTYaIbHbIC Ja00PATOPHBIC U
pacTBopax IIpaKTHYeCKue paboThl
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
XuMus (SaHI/IMaTeJH)HI)Ie OIIBITHI, SJICKTPOHHBIC IIJIAKAThI U TGCTI)I)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6mako 3nanuii. [lkoma".
Xumus, 8 knacc
https://www.yaklass.ru- SIKiacc — oOpa3oBaresbHbIH HHTEPHET-PECYPC
Wroro mo pazueny 19

Paznen 2. HemeTannsl 1 UX coeTUHEHUS

2.1. | O0mias xapakTeprcTUKa 4 https://media.prosv.ru/content/item/reader/7897/-anexTponHnsiit yueOHUK "XuMus

XUMHUYECKUX DJIIEMEHTOB 9 xmacc"

VIIA-rpymmsl. [anoress https://content.edsoo.ru/lab/ - IaTepakTHBHBIE BUPTYaIbHbIC Ta00PATOPHBIC U
MpaKTUYECKUe padoThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
XuMus (3aHUMATENIbHBIE OTIBITHI, SJICKTPOHHBIC TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6mako 3uanuii. [llkoma".
Xumus, 8 Knacc
https://www.yaklass.ru- SIKiacc — oOpa3oBaresbHbIH HHTEPHET-PECYPC

2.2. | O01as xapakTepruCcTHKa 6 https://media.prosv.ru/content/item/reader/7897/->nexTpoHHblii yucOHuK "XuMus

XMUMHYECKUX 3JIEMEHTOB
VIA-rpynnei. Cepa u eé
COEIMHEHUS

9 knacc"

https://content.edsoo.ru/lab/ - laTepakTHBHBIC BUPTYyaIbHBIC JTAOOPATOPHBIC U
paKTHYECKHUE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
Xumust (3aHUMATENIbHBIE OTIBITHI, SJICKTPOHHBIC TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6nako 3Hanuii. [lIkoma".
Xumus, 8 knace

https://www.yaklass.ru- SIKiiacc — oOpa3oBatesbHbII HHTEPHET-PECYPC




2.3. | O0mas xapakTepucTUKa 5 1 https://media.prosv.ru/content/item/reader/7897/-anekrponHslit yaeOHUK "XuMust
XUMHUYECKUX IJIEMEHTOB 9 xnacc"
VA-rpymisl. A3or, https://content.edsoo.ru/lab/ - MaTepakTHBHBIC BUPTYaIbHbIC Ja00PATOPHBIC U
dbocdop 1 UX COCTMHCHHUS MPAKTHIECKHUE PabOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
XuMus (3aHUMATEIIbHBIE OTBITHI, AJICKTPOHHBIC TUIAKATHI H TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6mako 3nanuii. [lkoma".
Xumus, 8 knacc
https://www.yaklass.ru- SIKiacc — oOpa3oBaresbHbIH HHTEPHET-PECYPC
2.4. | O0mas xapakTepucTUKa 10 1.5 https://media.prosv.ru/content/item/reader/7897/-anekTponHnsiit yueOHUK "XuMus
XUMHUYECKUX AJIIEMEHTOB 9 xmacc"
IVA-rpynmsr. https://content.edsoo.ru/lab/ - aTepakTHBHBIE BUPTYaIbHBIC Ta00PATOPHBIE U
Yrunepon u KpeMHUH U X IpaKTHYecKre padoThl
COEIMHEHUS https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
XuMmus (3aHUMaTEIIbHBIE OTIBITHI, AJICKTPOHHBIC TUIAKATHI H TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6mako 3uanuii. [llkoma".
Xumus, 8 Knacc
https://www.yaklass.ru- SIKiacc — oOpa3oBaresbHbII HHTEPHET-PECYPC
Hroro no pazgeny 25
Paznen 3. Mertauiel 1 UX COeTUHEHUSI
3.1. | OGume cBoiicTBa 4 0 https://media.prosv.ru/content/item/reader/7897/-anekTponHnsiii yuecOHuK "Xumus
METaJIOB 9 knacc"
https://content.edsoo.ru/lab/ - TaTepakTuBHBIC BUPTYaIbHbIE JJAOOPATOPHBIC U
npakTH4ecKkue paboThl
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
XuMus (3aHUMATENbHBIE OMBITHI, ATEKTPOHHbBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxkep "O6nako 3Hanuii. [lIkoma".
Xumus, 8 knace
https://www.yaklass.ru- SIKiacc — oOpa3oBartesbHbII HHTEPHET-PECYPC




3.2.

Bakneiinie MeTaiuibl U UX
COEIMHEHUS

17

2.5

https://media.prosv.ru/content/item/reader/7897/-anekrponHslit yaeOHUK "XuMust
9 xnacc"

https://content.edsoo.ru/lab/ - TaTepakTuBHBIC BUPTYyalbHBIE JIAOOPATOPHBIC H
IIpaKTHYeCKue paboThl
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
XuMus (BaHI/IMaTeJH)HI)Ie OIIBITHI, SJICKTPOHHBIC IIJIAKAThI U TGCTI)I)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6nako 3Hanui. [llkoma".
Xumus, 8 knacc

https://www.yaklass.ru- SIKiacc — oOpa3oBaresbHbIH HHTEPHET-PECYPC

Hroro no pazneny:

21

Paznen 4. Xumus u okpyxkaronias cpena

4.1.

BemectBa u matepuainsl B
KU3HU YeJIOBeKa

3

https://media.prosv.ru/content/item/reader/7897/->nekTpoHHblit yaeOHUK "XuMusI
9 xmacc"

https://content.edsoo.ru/lab/ - TaTepakTuBHBIC BUPTYyaIbHBIE TAOOPATOPHBIE U
MpaKTUYECKUE padoThHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
Xumust (3aHUMATEITLHBIE OTIBITHI, AJICKTPOHHBIC TIJIAKATHI i TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6mako 3uanuii. [llkoma".
Xumus, 8 Knacc

https://www.yaklass.ru- SIKiacc — oOpa3oBaresbHbIH HHTEPHET-PECYPC

Uroro no pazneny:

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

68




KonnuectBo yacos

Bunpl, hopmbl KOHTPOIIS

Bcer | Kon | I[Ipax
Tema ypoxka
0 PO | THye
b
1 CKHe
HBIC
pabo
pabo
TBI
TBI
68 5) 6
[Ipeamer xumun. Posib xumuu B 1 0 0 VeIl onpoc
KU3HU YeJIOBEKa.
XUMUS B CUCTEME HaYK. 1 0 0 | YcrHBI onpoc
MeTo bl IO3HAHUS B XHMHH.
[IpakTnueckas pabora Ne 1. 1 0 1 | I[IpaxTuueckas pabora
«3HaKOMCTBO C ITPaBHJIAMH
0€30MacHOCTH ¥ IpUéMaMu
paboTHl B XUMHUYECKOM
naboparopun. [IpaBuiia paboTe
B JJaOOPATOPHUH U IPUEMBI
oOpareHus ¢ 1ab0paTOPHBIM
000pyI0BaHUEM).
Tena u Bemecrsa. Pusnueckue 1 0 0 CaMOO1IeHKa ¢
CBOJCTBa BellleCTB. ArperatHoe HCII0JIb30BaHUEM
COCTOSTHUE BEILIECTB. «O1IeHOYHOTO JICTa»
YucTele BEIIECTBA M CMECH. 1 0 0 YcTHbIH onpoc
CriocoObl paszieieHust cMecei.
[IpakTueckas pabora Ne 2. 1 0 1 | IIpaxTuueckas paboT
«Pa3zgenenune cmeceri. OuncTKa
3arpsI3HEHHON NTOBAPEHHOU
COJIN».
ATomsl 1 Monekyasl. [Ipocteie 1 0 0 | CamoorueHka c
U CJIOKHBIE BeliecTBa. ATOMHO- HCIOJIb30BaHNEM
MOJIEKYJISIPHOE YYEHUE. «O1IeHOYHOTO JIHCTa»
XUMUYECKUE AIIEMEHTBI. 3HAKU 1 0 0 | Xumuueckuit
(CMMBOJIBI) XUMHYECKUX JTUKTaHT




9JICMCHTOB.

9. | 3aKoH IIOCTOSIHCTBA COCTaBa CaMoolIeHKa C
BellecTB. XUMHUUecKas HCITI0JIb30BaHUEM
¢dbopmyia. BaleHTHOCTh aTOMOB «O11€HOYHOTO JIUCTa
XUMHAYECKUX DJIEMEHTOB.

10. | CocraBieHne XUMHYECKHX CamMoolIeHKa C
(hopMyIT IO BAJICHTHOCTH. HCII0JIb30BaHUEM
Haxosknenne BaJeHTHOCTH «O11€HOYHOT' 0O JIUCTa
XUMHUYECKUX DJIEMEHTOB IO
dbopmyre.

11. | OTHOCHUTENBHAS aTOMHAS [TucbMEHHBIN KOHTPOJIb
macca. OTHOCUTENbHAS
MOJIEKyJsipHasi Mmacca. Pemenue
3a/1a4 Ha BBEIUYKMCIICHUE
OTHOCHUTEIILHON MOJIEKYJISIPHOM
MAacChl BEIIECTB.

12. | MaccoBas g0 XUMHAYECKOTO CaMoo11eHKa C
DJIEMEHTA B COEIUHEHHUN. HCIIOJIb30BaHUEM

«OILEHOYHOT0 JTUCTAa»

13. | Pemenue 3amaq Ha BEIYNCIICHUE [T1ucbMeHHBIN KOHTPOJIb
MAacCCOBOM JIOJIH XUMHUYECKOTO
aneMeHTa 1o gopmyie
COEIUHEHMUS.

14. | ®dusnyeckre 1 XUMHUYECKHE VYcrHblii onpoc
SIBJIEHUSA. XAMHAYECKast
peakius.

15. | [Ipu3Haku u yciaoBus CaMoo1IeHKa ¢
MPOTEKAHUS XUMUYECKUX HCIIOJIb30BaHUEM
peaKIuii. «OLIEHOYHOr0 JUCTa

16. | 3akoH coXpaHEHUS] MacChl VYerHbll onpoc
BertecTs. M.B. JIoMmoHOCOB —

YUEHBIN-DHUUKIOTIEUCT.
17. | Xumnueckue ypaBHEHHUS. CamoorieHKa ¢
HCITOJIb30BaHUEM
«O11€HOYHOT0 JINCTaY
18. | Tumbl XUMHYECKHX peaKIii CamoorieHKa ¢




(coenuHeHus1, pa3ioKeHUs,
3aMeleHus, 0OMeHa).

UCIOJIL30BAaHUEM
«OLEeHOYHOTO JTHUCTa»

19.

O00011IeHNE ¥ CHCTEMAaTH3aLMI
3HAHUH I10 TEME
«IlepBoHauaabHBIE
XUMHYCCKUE OHITHUS.

CaMOO1IeHKa C
UCIOJIL30BAHUEM
«OUEeHOYHOTO JIUCTaY

20.

KonTponasnas padora Nel no
teme «llepBoHavanbHbIC
XUMHNYCCKHUEC ITOHATHUA.

KonTponbhas padora

21.

Bo3ayx — cmech razos. Cocras
BO3/IyXa. 3arps3HEHUE BO3/IyXa,
CIoCOOBI €ro

NPEAOTBPALCHUSA.

VYeTHbIM onpoc

22.

TennoBoii 3¢ ekt xumMuueckoin
peaxiuu, IoHATHE O
TEPMOXUMHUYECKOM ypaBHEHUH,
9K30- U SHJOTEPMUYECKHUX
peakuuax. Tormmmao.

VYerHbIM onpoc

23.

Kucnopon — xumuueckuit
AJIEMEHT ¥ TIPOCTOE BEIIECTRBO.
O30H. Haxoxaenue kuciopoaa
B npupojie, Gu3ndeckue u
XUMHYECKHE CBOMCTBA.

CaMoo1IeHKa C
HCIIOJIb30BaHUEM
«OILEHOYHOT0 JTUCTAa»

24,

CriocoOsl moryueHust
KHCIIOpo/ia B 1a00paTopuu U
MIPOMBIIIJIEHHOCTH.
[Ipumenenue kucaopoa.
[Tonsitre 06 okcuaax.

[T1cbMEHHBIN KOHTPOJIb

25.

[IpakTrueckas pabora Ne 3.
«[lonydyenue u cobupanue
KHCIIOPO/Ia, U3YYEHHUE €T0
CBOMCTBY.

[TpakTuueckas paboTa

26.

Bopopon — xumnueckui
3JIEMEHT U IPOCTOE BEUIECTBO.
Haxoxnenue B npupone,
COCOOBI OTY4EHHUS.

[Tpaktuueckas pabora

27.

du3nuecKue U XUMHUECKHUE
CBOﬁCTBa, MMPUMCHCHUC

CamMoo1ieHKa ¢
HUCII0JIb30BAaHUEM




BOJIOPOJIA.

«OLEeHOYHOTO JTUCTAY

28. | [Ipaktuyeckas padora Ne 4. [TpakTrueckas padoTa
«[lonyuyenue u cobupanue
BOJIOPO/JIa, U3YYEHUE €ro
CBOMCTBY.
29. | IloHATHE O KHCIIOTAX U COJISX. VYerHbli onpoc
30. | Ypox o6o0meHus u CamoorieHka ¢
CUCTEMaTH3aIlu1 3HAHUH WCIIOJIh30BaHUEM
«O1I€HOYHOT0 JIHCTa
31. | KonTponsHas padota Ne2 1o KonTponbnas padora
teme: "Baxnenmue
COCTMHEHUST HEOPTAHUYECKUX
BEIIECTB: KUCIOPO, Bo10poa”
32. | KonmmyectBo BemecTBa. MoJTb. YcTHBIH oTIpoc
MognspHas macca.
33. | 3akon ABoraapo. MoJspHBIiA CaMOO1IeHKa ¢
00BEM razos. HCII0JIb30BAHUEM
«OILEHOYHOT0 JTUCTA»
34. | Pemenue 3amay Ha CaMOO1IeHKa ¢
B3aMMOCBSI3b KOJINYECTBA HCII0JIb30BaHUEM
BEIECTBA, 00bEMA U MacChl «O1IeHOYHOTO JICTa»
ra3oB. Pacuérsl o
XMUMHYECKUM YPaBHEHUSM.
35. | PacuéTel mo XuMHUYECKUM [T1cbMEHHBIN KOHTPOJIb
ypaBHeHusM. [Ipumenenue
3aKOoHa ABOTAJIPO.
36. | duznveckre CBONCTBA BOJIBI. YceTHBIN onpoc
XHUMUYECKUE CBOWCTBA BOJIBI.
OcHoBanus. KpyroBopoT Bos!
B MPUPOJIE.
37. | Boga kak pacTBOpHUTEIb. CamoorieHKa ¢

PactBopel. Haceiiennsie u
HEHACBIILIEHHBIE PACTBOPBL.
Pouib pactBOpOB B nipupoe u B
JKU3HU dYeJIoBeKa

HCIIOJIb30BAHHUEM
((OI_ICHO‘-IHOFO JucTa»




38.

MaccoBas 101 BeIiecTBa B
pactBope. BeruucneHus ¢
HCIIOJIb30BAHUEM ITOHATUA
«MaccoBas JI0JIs BEIICCTBA B

[TncbMEHHBIN KOHTPOJIb

pacTBope».

39. | [Ipaktuyeckas padora Ne 5 [Tpaktuyeckas padora
«IIpuroroBieHue pacTBOPOB ¢
ONpeAeIEHHON
KOHUEHTPALHEI.

40. | O60061IeHNEe U CHCTEMATH3ALIMS CamMoolieHKa ¢
3HAHUH I10 TEMaM: HCIIOIb30BaHUEM
"KonuuecTBEHHEBIE OTHOIIEHUS «O11€HOYHOT 0O JIUCTa
o xumuu. Bona. PactBopsr”

41. | KontponbHas padoTa Ne3 o KonTponbhas padora
TeMaM: "KoJimuecTBeHHEIE
OTHOIIIEHUS 10 XUMHH. Bona.

PactBopsr"

42. | Knmaccudukamms VYerHbIH onpoc
HEOPraHUYECKUX COCTMHCHUH.

43. | Oxcuael: coOCTaB, [TucbMEHHBIN KOHTPOJTH
Kiaccudukanus,

HOMeHKJatypa. [lonydenue u
XUMHUYECKHE CBOMCTBA
OKCHJIOB

44, | OcnoBanus. Knaccudukamms CaMOO1IeHKa ¢
OCHOBaHMI: IETOYN U HCIIOJIb30BaHUEM
HEPaCTBOPUMBIC OCHOBAHHSI. «O11€HOYHOI'0 JINCTaY
Homenkiarypa ocHoBaHuM.

45. | OcHoBaHus: pU3NYECKUE U TectupoBaHue
XHMHYECKHE CBOMCTBA,

CHOCOOBI MOTYYCHHUS

46. | Kucnotsl: cocras, CaMOOI1IeHKA C
KIaccuQuKanus, HCI0Ib30BaHUEM
HOMEHKJIaTypa, GU3NYECKue «OILIEHOYHOr0 JUCTaY
CBOMCTBA

47. | KHCIIOTBI: XUMHAYECKHE CamMoolIeHKa C

CBOfICTBa, CIIOCOOBI MOJIy4YCHUH.

Psg akTUBHOCTH METaJLIOB

HCIIOJIb30BAHHUEM
((OI_ICHO‘-IHOFO JucTa»




48.

Conu (cpennue):
HOMEHKJIaTypa, CI1oCcoObI
MOJIy4Y€HHU S, B3aUMOICHCTBUE
COJIeH ¢ MeTaIaMu,
KHCJIOTaMH, IIeJI0YaMHu U
COJISIMU

[TncbMEHHBIN KOHTPOJIb

49,

FGHCTI/I‘-IGCKail CBA3b MC)KIIy
KJIaCCaMU HEOPraHUYECKUX
COEIMHEHUI.

CaMOO1IeHKa C
UCIOJIL30BAHUEM
«OUEeHOYHOTO JTUCTa»

50.

[IpakTrueckas padora Ne 6.
PCIHCHI/IG SKCHCpI/IMeHTaHI)HI)IX
3a7a4 1o Teme «OCHOBHEIC
KJIACChl HEOPTaHMUECKUX
COCIUHCHHID

[TpakTrueckas padboTa

51.

Brrunciienus no ypaBHEHUSIM
XUMHUYECKON peaKiuu

[TrcbMEHHBIN KOHTPOJIb

52.

Ypoxk 060061IeHHS 1
CHCTEMAaTH3aLHs IT0 TEME:
"Baxueiiime npeacTaBUTENN
HEOpraHWYeCKUX BEUecTB"

CaMoo1IeHKa C
HCITIOJIb30BaHUEM
«OILEHOYHOT0 JTUCTA»

53.

Kontponbras padota Ne4 o
TeMe'"'BaxkHeie
MIPEACTaBUTENH
HEOpraHWYeCKUX BElecTB"

KontponpHas padota

54,

[lepBbie MOMBITKU
KJIaCCU(UKAUU XUMUYECKUX
aneMeHToB. [loHsTHE O Tpymax
CXOJIHBIX AJIEMEHTOB.
DneMeHTbI, KOTOpble 00pa3ytoT
amboTepHbIE OKCUIBI U
TUAPOKCUBIL.

VYcrHblii onpoc

55.

[Iepuonnueckuii 3aK0H U
[Iepuonnueckas cucrema
XHMHUYECKUX 3JIeMeHTOB J[.1.
Menneneesa. [lepuosl,
TPYIIIbL, IIOACPYIIIHL.
DU3NYECKUN CMBICT HOMEPOB
MEPUO/1a UTPYIIIIBI

VYeTHBIT Oo1poc

56.

Crpoenue atomoB. CoctaB

CamMoo1ieHKa ¢




aTOMHBIX saep. M30Tomsl.
DNEKTPOHBI.

UCIOJIL30BAaHUEM
«OLEeHOYHOTO JTUCTAY

57. | CtpoeHue 3IeKTPOHHBIX VYeTHbIM onpoc
000J109eK aTOMOB TIepBhIX 20
XHUMHYECKUX JICMCHTOB
MEPUOINYECKON CUCTEMBI
. N. MenneneeBa

58. | XapakTepucTiKa XUMHUECKOTO CamoorieHka ¢
3JIEMEHTA TI0 €T0 MOJIOKEHUIO B HCII0JIb30BaHNEM
[Iepnoanueckoii cucreme J1. 1. «O1LIEHOYHOTO JIMCTa»
Menneneena.

59. | 3akOHOMEPHOCTH NU3MECHEHUS CaMoo11eHKa C
paanyca aTOMOB XUMHUYECKUX HCII0JIb30BaHUEM
JJIEMEHTOB, METAJUTMYECKUX U «O11€HOYHOTO JTUCTa
HEMETAJITHYECKUX CBOWCTB 110
TPYIIIIaM | TTePHOJIaM.

60. | 3nauenwne [lepuoanyeckoro VYerHbIH onpoc
3akoHa u [lepuoanueckoii
CUCTEMbl XUMHUYECKUX
AIIEMEHTOB JJISl Pa3BUTHUS HAYKU
u npaktuku. /1. 1. Menneneen
— YU€HBIN U rpaXKJaHUH.

61. | XumMunyeckas CBSI3b. CaMOO1IeHKa ¢
KoBanenTnas (mosisspHast u HCII0JIb30BaHUEM
HEMOJIIpHAasi) CBS3b. «O1IeHOYHOTO JICTa»
DNEeKTPOOTPULIATEIBHOCTD
XUMHYECKUX DJIEMEHTOB.

62. | MoHHasg XUMHUYECKasi CBS3b. [TuceMeHHBIM KOHTPOJIb

63. | CreneHb OKUCIICHUSI. YcTHbIH onipoc

64. | OxucnurenbHO- CamoolieHka ¢
BOCCTaHOBUTEbHBIC PEAKITHH. HCIOJIb30BaHNEM

«O1IeHOYHOTO JIHCTa»

65. | [Iporecchl OKUCIIEHUS U CaMoorieHKa ¢

BoccTaHOBJICHUSA. OKHCIUTEIN
1 BOCCTAaHOBUTCIIN.

HCIIOJIb30BAHHUEM
((OI_ICHO‘-IHOFO JucTa»




66. | CocTtaBneHue ypaBHeHUN 0 0 | I[TucbMeHHBI KOHTPOJIb
OKHUCJIUTEIHHO-
BOCCTaHOBHUTEJIHLHBIX PEAKIIUN U
CXE€M DJIEKTPOHHOI0 OaJiaHca.
67. | Ypox 0060o0meHus u 0 0 | Camoomenka c
CHCTEMAaTHU3alMH 3HAHUIA. HCIIOIb30BaHUEM
«O11€HOYHOT' 0O JIUCTa
68. | [IpomexxyrodHas aTTecTanus 3a 1 0 | KonTpospHas pabota
Kypc XUMHH 8 Kiacca.
KomnaectBo yacos
No
BCEr | KOHTp | mpakrt
n/m p | 1p
Tema ypoka 0 OJIBHBI | HYECK Bugsl, GopMbl KOHTpOJIS
e ne
pabot | pabot
Bl Bl
68 4 7
1. | Ilepuomuyeckuii 3aK0H. 1 0 0 CaMOO1IeHKa ¢
[Teprouyeckas cuctema HCIIOIB30BaHUEM
XUMHYECKUX DIIEMEHTOB «OlLIEeHOYHOT0 JTUCTa
. . MeHaeneena.
CrpoeHne aTOMOB.
2. | 3aKOHOMEPHOCTH B 1 0 0 CaMool1IeHKa ¢

WU3MEHEHHH CBOWUCTB
XMUMHMUYECKUX DJIEMEHTOB
MIEPBBIX TPEX MEPUOJIOB,
KaJIMsl, KaJdblUsg U UX
COEJIMHEHUI B COOTBETCTBUU
C TMOJIOKEHUEM B
MIEPUOINYECKON CUCTEME U
CTPOEHUEM aTOMOB.

HCIIOJIb30BAHHECM
((OI_IeHO‘lHOI‘O JucTa»




Knaccudukamms u
HOMEHKJIaTypa
HCOPraHNM4YCCKUX BCIICCTB.

CaMoo1IeHKa ¢
UCIIOJIBL30BAaHUEM
«OLEeHOYHOTO JIHUCTAY»

XuMHYeCKHe CBOMCTBA
BEIIECTB, OTHOCIIIUXCS K
Pa3IMYHBIM KJIaccam
HEOPraHMYeCKUX
COCIUHCHHH, NX
FeHETUUECKas CBSI3b

CaMoOoO1IeHKa ¢
UCIIOJIL30BAaHUEM
«OLEHOYHOTO JINCTa»

Ctpoenue BemecTBa: BUIbI
XUMHUYECKOU CBS3U. THUIIBI
KPUCTAJUIMYECKUX PEIIETOK,
3aBUCUMOCTbH CBOMCTB
BEILIECTBA OT TUIIA
KPUCTAJUTMYECKOMN pPEeIETKH

[TcbMEHHBIN KOHTPOJIb

Knaccuduxkarus
XUMHUUYECKUX PEAKIUH 10
pa3IUYHBIM PU3HAKAM.
DK30- 1 3HI0TEPMHYECKHE
peaKIyu, TePMOXUMHUYICCKHE
YpaBHEHHUS.

YcTHbI onpoc

Ilonatue o CKOPOCTH
XUMHYECKOH pCaKuuu.
IloHsATHE O TOMOT€HHBIX B
I'CTCPOICHHBIX pCaKIUAX.
CDaKTOpLI, BJIMAOIIHEC Ha
CKOPOCTb XUMHYECKOU
PCaKIuu.

CaMoo1ieHKa C
HCI0JIb30BaHUEM
«OLIEHOYHOT0 JTUCTa
JlaGopaTopHbIii OTIBIT

OO6patumble U HeOOpaTUMBbIE
XUMUYECKHUE PeaKLnil.
XUMHUECKOE paBHOBECHE.
dakTopsbl, BIUSIOIINE HA
CMEIlEHHE XUMUYECKOTO
paBHOBeCHS.

CamMoo1ieHKa ¢
HUCII0JIb30BaHUEM
«O1IEHOYHOTO JIUCTA»

OKHUCIIUTEILHO-
BOCCTAaHOBUTEILHEIE

CamMoo1ieHKa ¢
HUCII0JIb30BAaHUEM




peaKLyu, JIEKTPOHHBIN
OalaHC OKHMCIIMTEIILHO-
BOCCTaHOBHUTECIIHLHOM
peaKuuu.

«OLEeHOYHOTO JIHUCTAY»

10. | CocraBienue ypaBHEHHI [TuceMeHHBIM KOHTPOJIb

OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX
peaKkuuii ¢ UCIOJIb30BAHUEM
METO/Ia IEKTPOHHOTO

OanaHca.

11. | Teopus 3MEKTPOIUTHUECKON VYeTHBIT 0Ipoc;
JMCCOLUALUU. DIEKTPOJIUTHI JlaBGopaTopHbIil OIBIT
Y HEDJIEKTPOJIUTHI. KaTHOHBI,
aHUOHBI. MexaHu3M
JUCCOLMAIIMN BEUIECTB C
Pa3IMYHBIMU BUIaMU
XUMHUYECKOH CBSI3H.

12. | Peaknuyu noHHOTO 0OMEHA, CaMOOI1IeHKa ¢
YCIIOBUSA UX NPOTEKAHMSL. HCII0JIb30BAHNEM
Honnsle ypaBHEHMS «OLEeHOYHOTO JINCTa
peaKIuii. JlaGopaTopHbIii OTIBIT

13. | Xumunueckue cBoiicTsa CaMOO1IeHKa ¢
KHCJIOT B CBETE MCII0JIb30BAHNEM
IpeJCTaBICHUN 00 «OLIEHOYHOr O JIMCTa»
IEKTPOJIUTUYECKON JlaGopaTopHbIil OIBIT
JUCCOLUALINY.

14. | XumMunyeckue cBOHCTBa CamoorieHKa ¢
OCHOBAaHUH B CBETE HCII0JIb30BAHNEM
IpeJCTaBIeHUH 00 «OLIEHOYHOT O JIMCTa»
JJIEKTPOJIUTUYECKON JlaGopaTopHbIil OIBIT
JUCCOLUALINN.

15. | Xumunyeckue cBoiCTBA IIrucbMEHHBIN KOHTPOJIb

COJIeH B CBETE
MIpeJICTaBICHUI 00
ANEKTPOJUTUYECKOU
nuccormanuu. IoHsarue o




TUAPOIIU3E COJIEH.

16.

KauecTBenHble peakuyu Ha
KAaTHOHBI U aHUOHBI.

JlabopaTopHBIii OBIT

17.

[Ipaktuyeckas padora Nel.
Pemenue
AKCIIEPUMEHTATBHBIX 33724
0 TeMe
"DJIEKTPOTUTHYECKAS
muccoranus”

[TpakTueckas padota

18.

Ypoxk 060061IeHHS 1
cHCTEMAaTH3aINy 3HaHUH 110
Teme: BemecTso u
XUMUYECKasl PEaKIIusl.

CaMOOI1IeHKa ¢
HUCIIOJIb30BAaHUEM
«OLIEHOYHOTO JIUCTa»

19.

KonTponsHas pabora no
TeMme: BeniectBo u
XUMUYECKas peaklus.

KonTponbhas pabora

20.

OO6mrast XxapakTepucTUKa
rajoreHoB. CtpoeHue u
(hu3uvecKue CBOMCTBA
MIPOCTHIX BEIIECTB —
raJIOreHOB.

YcrHbli onpoc

21.

XnopoBogopoa. ComnsHast
KHUCJIOTA, XUMUYECKHE
CBOICTBa, MOJIy4YEHHE,
npuMeHeHnne. KauectBeHHas
peaKkius Ha XJIOPH/I-UOHBI.

CaMoo1ieHKa C
HCIIOJIb30BaHUEM
«OLIEHOYHOTO JIUCTa

22.

duznoornueckoe JIeHCcTBUE
XJIOpa U XJIOPOBOJIOPOJIA Ha
OPraHu3M YeJIOBEKa.
Baxwuernmme xaopuasl U UX
HAaXO0XIEHUE B IPUPOJIE.

TectupoBanue

23.

[IpakTuyeckas padora Ne2.
[Tony4yenue coysaHOU
KHUCJIOTBI, U3yYEHUE €€

[TpakTuueckas pabora




CBOMCTB.

24,

OO1ast xapakTepuCcTUKa
aneMeHTOB VIA-rpynmst.
OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC
CTCIICHU OKHUCJICHUS.

VYerHbIM onpoc

25.

CtpoeHnue u CBOICTBa
MIPOCTHIX BEIIECTB —
KHCJIOPOJIa U CEPHI.
AmnotponHsie

MO (UKAITIH.

VYerHbIM onpoc

26.

CepoBo10poa, CTPOCHHE,
CI)I/ISI/I'—IGCKI/Ie U XUMHWYECKHE
cBoricTBa. OKCHUIBI CEPBI KaK
NpEACTAaBUTCIIN KUCIIOTHBIX
OKCH/IOB.

CaMoo11eHKa C
UCIIOIb30BAaHUEM
«OLIEHOYHOTO JIUCTa»

217.

CepHas Kuciora,
¢buznyeckue 1 XuMu4ecKue
cBoiictBa. Coyi CEpHOM
KHUCIIOTBI, KAUeCTBEHHAS
peaxius Ha Cylib(ar-uoH.
[Ipumenenue cepHoit
KHUCIIOTBHI.

YcTHbI onpoc

28.

[TpombIIeHHBIH CITOCO00

MMOJIYYCHHA CCpHOfI KHCJIOTHI.

Pemenue 3amau Ha
HaXOoXJICHUC MaccoBOM J0JI1
BbIXOJa MPOAYKTA pCaKIIUU

CaMoo1ieHKa C
HCIIOJIb30BAHUEM
«OLIEHOYHOTO JIUCTa

29.

Haxoxnenue cepol u eé
COEIMHEHUH B IPUPOJIE.
XUMHUECKOE 3arps3HEHUE
OKpYKaroLIen CpeJibl
COEIMHEHUSIMU CEPBI
(KuCTIOTHBIE OXK]IH,
3arpsi3HEHUE BO3yXa U
BOJIOEMOB)

IIrucbMEHHBIN KOHTPOJIb




30.

OO11as xapakTepuCTUKa
3JIEMEHTOB V A-TpyNibl.
A3o0T, pacpocTpaHeHHE B
npupoje, Gu3ndecKue u
XUMHUYECKHE CBOMCTBA.
Kpyrosoport a3ora B

CaMoo1IeHKa ¢
UCIIOJIBL30BAaHUEM
«OLEeHOYHOTO JIHUCTAY»

pHUpO/IE.

31. | AMMuak, ero Gpu3HUECKUE U VYerHbIM onpoc
XUMHYECKHE CBOMCTBA,

MOJTy9YEeHUE ¥ IPIMEHEHHE.
Conu aMMOHUSL.

32. | Ilpaktudeckas padora Ne3. [TpakTrueckas pabota
[Tonyyenne ammuaka,

W3yYECHHUE €r0 CBOMCTB.

33. | A3oTHas KuciI0Ta, €8 CaMOOIIeHKa C
bu3nvecKkre 1 XUMHUECKUE UCTIOJIb30BaHUEM
cBoiicTtBa. Hurparsl. «O1EHOYHOTO JIUCTA»

34. | cnosip30BaHNE HUTPATOB H CaMOO1IeHKa ¢
coJiell aMMOHHS B Ka4eCcTBe HCI0JIb30BAHNEM
MUHEPAJIbHBIX YIOOPEHUIA. «O1IeHOYHOTO JICTa»
XUMHUYECKOE 3arpsi3HeHne
OKpY’Karollel cpe/ibl
COEIMHEHUSIMH a30Ta.

35. | ®ocdop, annoTpOIHbIE YcTHBI onpoc
Mo upukauu docdopa,
buznuecKkue 1 XuMu4ecKue
CBOMCTBA.

36. | Okxcun pochopa(V) u ITuceMeHHBIN KOHTPOJIb

dbocdopHas kuciora,
bu3HuecKre 1 XUMUYECKHE
CBOMCTBA, MMOJTy4EHHE.
Hcnons3oBanue pochaToB B
Ka4eCcTBe MUHEPaJIbHBIX
ynoOpeHuil.




37.

Yraepoa, aniaoTpoIHbIe
MOAU(PHUKAIIH,
pacrpocTpaHeHue B
npupoje, hpuzndeckue u
XUMHUYECKHE CBOMCTBA.
AncopOrwst.

VYerHbIM onpoc

38.

Oxcunpl yriaepoaa, ux
¢bu3nvecKre 1 XUMHIECKUE
CBONCTBA, ITOJIyYECHHE U
npuMeHenue. [Ipakrnueckas
pabota Ne4. TTonyueHue
YTIIEKUCIIOTO ra3a.
KauectBennas peakuus Ha
KapOOHAaT-HOH.

0.5

[TpakTrueckas padota

39.

VYroapHasg KUcCI0Ta U €€
CoJIM, X (pU3NYECKUE U
XUMHYECKHE CBOIICTBA,
MOJIy4YeHUE U PUMEHEHHE.
KauecTBenHas peaknusa Ha
KapOOHAT-UOHBI.

CaMoo11eHKa C
UCIIOIb30BAaHUEM
«OLIEHOYHOTO JIUCTa»

40.

[lepBoHauanbHbIE TOHATHUS
00 OpraHMYecKUX BeIeCTBaX
KaK O COeIMHEHUSAX
yraepona. Ix cocraB u
XHUMHUYECKOE CTPOCHHE.

CamMoo11eHKa C
HCIIOJIb30BaHUEM
«O11€HOYHOI'0 JINCTaY

41.

ITouaTtue o OMOJOTHYECKU
Ba’XHBIX BCHICCTBAX: XXHUPAX,
6eJ'IKaX, yriieBo4ax — M UX
POJIK B ) XKM3HH YCJIOBCKA.

YcTHBI onpoc

42.

Kpewmuuii, ero ¢usndeckue u
XUMHUYECKHE CBOMCTBA,
MOJIy4eHUE U IPUMEHEHUE.
CoenuHeHust KpeMHUS B
npupoe.Baxkuenmue
CTPOUTEIIbHBIE MaTEPHUAIIBI:
KepaMHKa, CTEKJIO, LIEMEHT,
0eTOH, KeIe300€eTOH.

CamMoo1ieHKa ¢
HUCII0JIb30BaHUEM
«O1I€HOYHOTO JIUCTa»




43.

OO6mue npeacraBieHus 00
okcuze kpemuusA(IV) u
KPEMHMEBOM KUCIIOTE.
CuIuKaTel, UX
HCI0JIb30BAHUE B OBITY,
MeIUIHE,
MIPOMBIIIICHHOCTH.

CaMoo1IeHKa ¢
UCIIOJIBL30BAaHUEM
«OLEeHOYHOTO JIHUCTAY»

44,

[Ipaktuyeckas padora Ne 5.
Pemenne
IKCIIEPUMEHTAJIbHBIX 337124
o teMe «BaxkHennne
HEMETaJUIBI U UX
COCIUHCHHUS

[TpakTrueckas padbota

45.

Ypoxk 06006mIeHHs 1
cUCTEMAaTH3aIny 3HaHUH 110
Teme: Hemeramiel 1 ux
COEIMHEHMUS.

CaMoo11eHKa C
UCIIOIb30BAHUEM
«OLIEHOYHOTO JIUCTa»

46.

KonTtponsHas padota no
TeMe: HemeTaiel 1 ux
COEIMHEHMUS.

KontponbHas padota

47.

OO6mras xapakTepucTuKa
XUMHWYECKUX DJIEMEHTOB —
METaJVIOB Ha OCHOBAHHH HX
MOJIOKEHUS B
MEePUOIUUECKOIN cucTemMe
XUMHYECKUX 3JIEMEHTOB

. Y. MeHnaeneea u
cTpoeHus atoMoB. CTpoeHue
METaJIOB.

CaMoo1ieHKa C
HCIIOJIb30BaHUEM
«O11€HOYHOI'0 JINCTaY

48.

DNEKTPOXUMHUYECKUN PsifL
HanpsHKEeHUH MeTaslIoB.
Du3NYECKUE U XMMUYECKHE
CBOMCTBa METAJUIOB.

YcTHBIN onpoc

49,

OO11re cnocoObl MOTyYeHUs
metaoB. [Torstue o
KOPPO3UHU METAJIOB U
OCHOBHBIE CITIOCOOBI 3aIIUTHI

CamMooI1ieHKa ¢
HUCII0JIb30BAaHUEM
«OLIEHOYHOTO JIUCTA»




OT KOPPO3HH.

50. | CuaBsl (cTanib, 4yryH, 0 [TucbMeHHBIN KOHTPOJIb
JIOPATIOMUHUIN, OpOH3a) U
WX PUMEHEHUE B OBITY H
MIPOMBIIIIJICHHOCTH.

51. | lllemouHbIC METAILIBI. 0 CaMoorieHKa C
HaxoxneHnue B ipupo/ie. HCII0JIb30BaHNEM
duznyecKkue 1 XUMUICCKHEC «OIEHOYHOTO JINCTa
CBOMCTBA (Ha TIpUMEPE
HATpUsI U KaJus).

52. | OKCHIIBI B THAPOKCHIBI 0 [TucrMEHHBII KOHTPOJIb
HATPHS U KaJTHs.

[IpumeHeHne menoYHbIX
METAJJIOB U X COEIMHEHUI.

53. | lllenouno3eMenbHBIE 0 CaMooTIeHKa C
Metael. HaxoxaeHnue B HCI0JIb30BAHNEM
npupoje. Puzndeckue u «O1EHOYHOTO JIUCTA»
XUMUYECKHE CBOMCTBA
MarHus 1 KaJbLusl.

54. | BaxxHeiie coequHEHUS 0 CaMOOIIeHKA C
Kanbus (OKCHUII, TUIPOKCHUT, HCII0JIb30BaHHEM
COJIN). «O1IeHOYHOTO JICTa»

55. | 2KécTtkocTh BOABI 1 CHOCOOBI 0.5 CaMool1IeHKa ¢
e€ yCTpaHEeHHUsI. HCIO0JIb30BaHNEM
[IpakTrueckas padota Ne6. «O11€HOYHOT O JIUCTa
KEcTKOCTH BOJIBI U METO/IBI
€€ yCTpaHeHHUs

56. | Beraucienus no 0 CamoolieHka ¢

YPaBHEHUSIM XUMUYECKUX
peakimii, eciivi OJAUH U3
peareHTOB JaH B BUJE
BOJIHOTO PacTBOpa €
HM3BECTHOM MacCOBOM JOJICH.

HCIIOJIb30BAHHEM
((OI_IeHO‘lHOI‘O JucTa»




S7.

Antomunuil. [lonoxenue B
IIEPUOANYECKON CUCTEME
XMUMHMUYECKUX JIEMEHTOB

1. . Menneneesa, ctpoeHue
atoma. Haxoxnenue B
npupoje. Puznyeckue u
XUMHUYECKHE CBOMCTBA.

[TpakTueckas padota

58.

AmdorepHbIe cBOICTBa
OKCHJIa ¥ THIPOKCHIA
QTIOMUHUSL.

CaMOoO1IeHKa C
HUCIOJIb30BAHUEM
«O11eHOYHOr0 JIHUCTa)

59.

Kenezo. [lonoxenue B
MIEPUOANYECKON CHCTEME
XUMHUYECKUX 3JIEMEHTOB

J1. 1. Menneneesa, ctpoeHne
aroma. Haxoxxnenne B
npupoje. Puznyeckue u
XUMHUYECKHE CBOMCTBA.

TectupoBanue

60.

OKcHIbI, THAPOKCUIBI U
cosmm xkene3a(ll) n
xenesa(Ill).

[T1cbMeHHBIN KOHTPOJIb

61.

[TpakTrueckas padota Ne 7.
Pemenne
IKCIIEPUMEHTAJIbHBIX 337124
o Teme «Baxxuenmnne
METAJIJIbI K KX COETUHEHHUS

[TpakTuueckas pabota

62.

[IpakTiueckas pabora Ne 8.
PacnoznaBanue
HEOPraHUYECKHUX BEILECTB C
MOMOIIIBIO KaY€CTBEHHBIX
peakuuii Ha UOHBI.

[TpakTuueckas pabota

63.

Pemenue 3amau Ha
BBIYUCIIEHUS IO YPABHEHUSIM
XUMUYECKUX PEAKIUH, €CIIH
OJIMH U3 PEareHTOB JaH B
M30BITKE W COJEPIKUT
MIPUMECH; MaCCOBOM JI0JIU

CamMoo1ieHKa ¢
HUCII0JIb30BaHUEM
«O1IEHOYHOTO JIUCTA»




BBIXOJIa ITPOJAYKTA PEAKLIMHU

64.

Ypok 00001IeH s u
CHCTEMAaTH3aIny 3HaHUH 110
TeMe: MeTtamisl 1 ux
COCIUHCHHS.

CaMoOoO1IeHKa ¢
UCIIOJIL30BAaHUEM
«O1EHOYHOTO JINCTA»

65.

KoHnTposbHas padbora no
TeMe: MeTtamisl 1 ux
COCIUHCHHS.

KonTpoabHas padora

66.

BemectBa u matepuainsl B
MMOBCEIHEBHOM KU3HU
yelloBeKka. XuMUS U
310poBbe. besonacHoe
HCIIOJIH30BaHNE BEIIESCTB U
XUMHUUYECKUX PEAKINi B
OBITY.

VYerHbIM onpoc

67.

OCHOBBI KOJIOTMYECKOU
rpaMOTHOCTU. XUMHUYECKOE
3arpsiI3HEHUE OKPYKarolen
cpenasbl. Posib xumuu B
PELICHUH SKOJIOTHYECKUX
pooJIeM.

YcTHbI onpoc

68.

Hrorosas aTrecranus no
XMMHH 32 KypC OCHOBHOM
IIKOJIBI

KonTponbnas pabora
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