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[NOACHUTEJIbHAA 3AIINMCKA

PaGouas mporpamMma mo XuMmuM Juisi oOydarouuxcs 8-9 KiIaccoB COCTaBlieHa Ha OCHOBE
TpeboBanuii kK pe3yjbTaTaM OCBOEHHUS OCHOBHOM 0Opa30BaTeNIbHON MpPOrpaMMbl OCHOBHOI'O
o0miero oOpazoBaHus, MpeACTaBICHHBIX B DenepaabHOM rocyAapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe OCHOBHOTO oO0Iero ooOpa3oBaHHs, ¢ Y4YETOM pachpeneleHHBIX M0 KiaccaM
MPOBEPsAEMbIX TPeOOBaHUI K pe3ybTaTaM OCBOCHUS OCHOBHOI 00pa30BaTEIbHON MPOTPaAMMBI
OCHOBHOTO 00miero oOpa3oBaHHMs W JJIEMEHTOB COJCpPXKAaHWs, IMPEICTAaBICHHBIX B
VYHuBepcanbHOM KoJu(pUKaTOpe MO XMMHUHU, a Takke Ha ocHoBe I[IpumepHOil mporpaMmbl
BOCIUTAHUS 0O0ydYaroumxcs MpHU MOJYYEHUH OCHOBHOTO 001iero oOpa3oBaHUs M C YUETOM
Konnenuuu npenogaBanust yueOHOro mnpeamMera «XUMUs» B 00pa30BaTeIbHBIX OpraHU3aUsIX
Poccuiickoit deaeparum, peaanu3yomuX OCHOBHBIE 00IIe00pa3oBaTebHbIE IPOTPaMMbI (yTB.
Pemennem Komnernn Munnpocsemenns Poccuu, mporokon ot 03.12.2019 N TIK-48H).

OBIIAA XAPAKTEPUCTUKA YUYEGHOI'O ITPEJIMETA «XUMW»

Bxutag yueOHOTO ipeameTa «XuMusS» B JOCTHKEHUE 1IeTIeil OCHOBHOTO 00IIIEro 00pa3oBaHUs
0o0yCJIOBJIEH BO MHOI'OM 3HAa4€HMEM XHMHMYECKOM HayKd B IMO3HAHWU 3aKOHOB MPHUPOJbI, B
Pa3BUTHHM TMPOU3BOJUTENBHBIX CHJI OOIIECTBA M CO3JaHMM HOBOM 0a3bl MaTepHaIbHOMN
KYJIBTYDBIL.

XUMHSI KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK pacHpoCTpaHuUa CBOE BIIMSHHUE HA BCE
00J1aCTH 4eI0OBEYECKOro CYIIECTBOBAHUS, 3a/1ajla HOBOE BUACHHUE MHUPA, CTaja HEOThEMJIEMBIM
KOMITOHEHTOM MUPOBOM KYJIBTYPbl, HEOOXOAMUMBIM YCIOBUEM >KU3HH 00II€CTBA: 3HAHUE XUMUH
CIly>)KUT OCHOBOH misi (DOPMHUPOBAHWS MHPOBO33PEHUS YENOBEKAa, €ro MPEACTABICHUN O
MaTepHallbHOM €AMHCTBE MHUPA; BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMUEHN MPECTABICHUS
0 B3aMMOINPEBPAIIECHUSX SHEPTHUH U 00 BOJIOLUU BEIECTB B MPUPOJIE; COBPEMEHHAs XUMUS
HalpaBJIieHa Ha pelIeHHe TI00aIbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHs 4YEIOBEUYECTBA —
CBIPbEBOM, DJHEPreTUYECKOM, TMHIIEBOM M  SKOJOTMYECKOM Oe3omacHOCTH, MpodsieM
3/IpaBOOXPAHCHHUS.

B ycnoBusix Bo3pacraroiero 3Ha4eHusI XUMHUH B )KH3HU 00I11€CTBA CYIIIECTBEHHO MOBBICHIIACH
pOJIb XUMUYECKOTO 00pa3oBaHus. B miaHe conuanu3anuy OHO SABJISETCA OJHUM U3 YCIOBUH
(dbopMUpOBaHUS MHTEIJIEKTA JIMYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHS.

CoBpeMEHHOMY 4YEJOBEKY XUMHUYECKHE 3HAaHUA HEOOXOAMMBI Ui TNPUOOpETEHUS
OOIIEKYJIbTYPHOT'O YPOBHS, O3BOJISIOUIETO YBEPEHHO TPYIUTHCS B COLIMYME U OTBETCTBEHHO
y4acTBOBAaTb B MHOT0OOpa3HOM >KM3HU OOIIECTBa, JUIsi OCO3HAHUS BaXXHOCTH PAa3yMHOIO
OTHOIICHHS K CBOEMY 37I0POBBIO M 3JIOPOBBIO APYTHX, K OKPYXKAIOUIEH MPUPOAHON cpefe, s
TPaMOTHOTO MOBEJECHUS P UCIIOIB30BAHUM PA3TUYHBIX MAaTEPUAIOB U XUMUYECKUX BEIIECTB
B IIOBCEJHEBHOM KU3HU.

XuMuuyeckoe 00pazoBaHUE B OCHOBHOM IIKOJIE SIBJISIETCS 0a30BBIM MO OTHOILLEHUIO K CUCTEME
olmiero XuMuueckoro ooOpaszoBaHusa. [1o3ToOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO
peanusyeT Mnpucynme oOIeMy XUMHUYECKOMY OOpa30BaHHUIO KITIOUEBBIE 1IEHHOCTH, KOTOpHIC
OTpaXkaloT TOCYJIapCTBEHHbIC, OOIIECTBEHHbIE M WHIMBUIYyalIbHbIE MOTPEOHOCTH. ODTUM
OTpeJeINsieTCs CYIIHOCTh 00Iel CTpaTeruu 00y4eHUs, BOCITUTAHUS U Pa3BUTHUSL 00yYarOIINXCS
cpencTBaMu y4eOHOTO TpeMeTa « XUMHUSD.

Nzyuyenune npenmera: 1) cnocoOCTBYET peanu3aldyd BO3MOXKHOCTEM AJii caMOpa3BUTUS U
dbopMupOBaHUS KyJIbTYPhI JUYHOCTH, €€ o0IIel U PYyHKIIMOHATBLHON TPaMOTHOCTH; 2) BHOCUT
BKJIaJ] B ()OPMHUPOBAHUE MBIIIUICHUS U TBOPUYECKUX CMOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX
CaMOCTOSATEIbHONM y4eOHOW JIeATENbHOCTH, SKCIEPUMEHTAIbHBIX M HCCIEI0BATEIbCKIX
YMEHUM, HEOOXOJUMBIX KakK B TIIOBCEIHEBHOW JKM3HM, TaKk MU B MNpodhecCHOHATbHOU



NESATeTbHOCTH; 3) 3HAKOMHUT CO CHeHu(UKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsJa HA €AMHCTBO IMPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TAallOM B
(GbOopMUPOBAaHMHM  €CTECTBEHHO-HAYYHON T'PaAaMOTHOCTH TOJPOCTKOB, 4) CHOCOOCTBYET
(hOpMUPOBAHUIO IECHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K MPHUPOAEC, K
YeJIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTHUECKOe 00pa30BaHUE MIKOJIbHUKOB.

Ha3Banubie HampaBiieHUs B O0y4Ye€HUU XUMHUU OOECIEUMBAIOTCS CHEIM(PUKON ComepKaHUs
MpeMeTa, KOTOPBIA SBIISETCS TIEAarornuecKy aJanTHPOBAHHBIM OTpaKeHUEM 0a30BOW HAYKH
XMMHU Ha ONPEIETEHHOM 3Tane €€ pa3BUTHSL.

Kypc XuMuuM OCHOBHOW WIKOJIBI OpPUEHTHUPOBAH Ha OCBOEHHE OOYYalOIIMMHUCS OCHOB
HEOPTaHUYECKON XHMMHH M HEKOTOPBIX IIOHATHH M CBEJCHHH 00 OTIEIbHBIX OO0BEKTax
OPTraHUYECKON XUMUH.

CtpykTypa cojiepkaHusi npeamera copMupoBaHa Ha OCHOBE CHUCTEMHOTO MOJAXO0Ja K €ro
n3yuennto. CoaepkaHHe CKIIAIBIBAETCSI M3 CUCTEMbI MOHSITUH O XMMHUYECKOM 3JIEMEHTE U
BEIIECTBE M CHCTEMBI IMOHSATUH O XUMUYECKOW peakiuu. OO0e 3T CHCTEMBI CTPYKTYPHO
OpPraHU30BaHbI 110 TPUHLIMITY MOCJIEI0BATEILHOTO Pa3BUTHS 3HAHUN Ha OCHOBE TEOPETUUYECKUX
NPEACTABICHUN pA3HOTO YPOBHS: AaTOMHO-MOJIEKYJISIPHOTO YUY€HHsSI KAaK OCHOBBI BCETO
ecTecTBO3HaHus1, ypoBHs llepuognueckoro 3akona [[. . MenneneeBa kak OCHOBHOTO 3aKOHA
XUMHUH, YYEHUS O CTPOGHHHW aroMa MW XUMHYECKOW CBS3U, TMPEACTABICHUNA 00
JNEKTPOJIMTHYECKON  JHCCOLMALIMM  BEUIECTB B  pacTBOpax. 1eopeTHYecKue 3HaHUs
paccMaTpHUBAIOTCS HAa OCHOBE OMIIUPUYECKH TMOJYYEHHBIX W OCMBICICHHBIX (DaKTOB,
Pa3BUBAIOTCS TIOCJIENIOBATEIHLHO OT OJHOTO YPOBHS K JIPYroMy, BBITIONHSAS (YHKITUU
OOBSICHEHUSI W TIPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUS U BO3MOXXHOCTEM MPAKTUYECKOTO
IPUMEHEHHUSI U MOJyYEHUS] U3YYaEeMbIX BEIIECTB.

Takas opraHuzanusi COJEp>KaHUsS Kypca CIHOCOOCTBYET IMPEACTABICHUIO XUMUYECKOUN
COCTaBJIAIOIIEH HAy4YHOW KapTUHBI MUpa B JIOTMKE €€ CUCTEMHOW NpUpOAbL. TeM cambIM
o0ecreynBaeTcsi BO3SMOKHOCTh (DOPMHUPOBaHHUS Y OO0YUYaIOIIMXCS IEHHOCTHOTO OTHOIICHMS K
HAyYHOMY 3HAaHHMIO M METOJAM IIO3HAaHHS B Hayke. BaKHO Takke 3aMETUTh, YTO OCBOCHHUE
coAepKaHUs Kypca MPOUCXOIUT C NPUBICYCHUEM 3HAHWUWA W3 PAHEE HM3YUYEHHBIX KYPCOB:
«Oxkpyxaromuii Mup», «buonorus. 5—7 knacce» n «Pu3uKa. 7 Ki1acey.

[EJIM U3YYEHUA YUEBHOT 'O ITPEJAMETA « XMW »

K nanpasnenuio nepBoCTENeHHON 3HAYUMOCTH TIPH peanu3aluu 00pa3oBaTeNbHbIX (PyHKINH
npeaMeTa « XMMHUS» TPAJIULIUOHHO OTHOCIT (POPMUPOBAHKE 3HAHUN OCHOB XMMUYECKOI HAyKH
KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUUYECKOW JCSITEIIbHOCTH YeJOBEeKa M Kak
OJTHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJbTYpbI. 3ajaya MpeaMeTa COCTOMT B (hOopMHpOBaHUU
CHCTEMbI XUMUYECKUX 3HAHUNA — BaXKHEHIIHMX (DaKTOB, OHATHH, 3aKOHOB M TEOPETUYECCKHUX
MOJIOKEHHM, JOCTYTHBIX 0000IIEHIIT MUPOBO33PEHUYECKOTO XapaKTepa, si3bIka HayKH, 3HAHUH O
HAYYHBIX METOJAaX M3Y4YEeHHs BEIIECTB U XMMHUYECKHX PEaklui, a Takke B (pOpMUPOBAHUU U
Pa3BUTUU YMEHUH U CIIOCOOOB JIEATEIBHOCTH, CBA3AHHBIX C IJITAHUPOBAHHEM, HAOIIOICHUEM U
MPOBEICHUEM XUMHUYECKOT0 SKCIIEPUMEHTA, COOJII0/IEHNEM MTpaBuil 0€30MMacHOr0 00paIieHus C
BELICCTBAMU B ITOBCETHEBHON KU3HHU.

Hapsny ¢ atuMm 1nienu u3ydeHus npeaMera B MporpaMMe YTOUYHEHBI U CKOPPEKTUPOBAHBI €
y4€TOM HOBBIX MPHOPUTETOB B CHUCTEME OCHOBHOro o0miero ooOpaszoBanusi. CeromHsi B
oOpazoBaHuM 0CO00 3HAYMMOW MPHU3HAETCS HAMPaBICHHOCTh OOy4YEHHs Ha pa3BUTHE U
caMOpa3BUTHE JINYHOCTH, (opMHpOBaHHE €€ MHTEIeKTa M oOuiel KynapTypbl. OOydeHue
YMEHHUIO YUUTBHCS U MPOJAOJIKATH CBOE OOpa30BaHME CaMOCTOATEIBHO CTAHOBUTCS OJHOM W3
BOKHEUIINX (QYHKITUN yUeOHBIX MPEIMETOB.



B cBsi3u ¢ 3TUM TIpW M3y4YEHUU TpPEaMETa B OCHOBHOW IMKOJIEC TOMHHHUPYIONIEE 3HAUCHHE
npuoOpesu Takue 1ed, Kak:

e (opmMupoBaHUE MHTEIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHMUIO,
COTPYJHHUYECTBY, CAMOCTOSITEIILHOMY MPUHSTHIO PEIICHUN, CIOCOOHON aJanTHPOBATHCS K
OBICTPO MEHSIOLTUMCSI YCIIOBUSIM JKU3HU;

e HaIpaBJICHHOCTb OOYYECHHS HA CUCTEMAaTUYECKOE MPUOOIIEHNE YUalIuXxcs K
CaMOCTOSITEILHOM MTO3HABATEILHON JIEATEILHOCTH, HAYYHBIM METOaM ITO3HAHWSI,
(GbOpPMHUPYIOIIMM MOTHUBAIIAIO U PA3BUTHE CITOCOOHOCTEH K XUMUU;

o o0ecrnedeHue yCiIoBUH, CIIOCOOCTBYIONUX MTPHUOOPETCHUIO 00YYAFOIIIUMUCS OIBITA
pa3zHo00pa3HO 1eATeTbHOCTH, TO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBBIX HaBBIKOB (KITFOUEBBIX
KOMITETEHITUH ), UMEIOIIUX YHUBEPCATHHOE 3HAUCHUE IS PA3IUYHBIX BUIOB JESATEIHHOCTH;

o (opMupOBaHUE YMEHHUI OOBSCHATH M OIICHUBATD SBJICHHSI OKPYKAIOIIET0 MUPa Ha
OCHOBAaHHMH 3HAHWU U OTBITA, TIOJYUYEHHBIX MIPU U3YyUYEHUU XUMHUH,

e (opmupoBaHHe y 00yUaIOMUXCS TYMAaHUCTUYECKUX OTHOIIEHUH, TOHUMAaHUS [IEHHOCTH
XUMUYECCKUX 3HAHUH JIJIs1 BBIPAOOTKH 3KOJIOTHUUYECKH 11€7I€CO00Pa3HOT0 MTOBEJACHUS B OBITY U
TPYZOBOH JIEATEIILHOCTH B IIEJISIX COXPAHEHHSI CBOETO 370POBbsS U OKPYIKAIOIICH MPUPOTHOM
Cpenbl;

e Ppa3BUTHE MOTUBAIIMU K 00YUEHHIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOECHHMS 00IeUeI0BEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npo I ¥ HATPABICHHOCTH JaJIbHEHIIero 00ydeHusl.

MECTO YYEBHOI'O [IPEJIMETA «XUMW» B YUEBHOM ITJIAHE

B cucreme obmiero o0pasoBanus « XuMus» Mpu3HaHa 00sS3aTEIbHBIM yUEOHBIM IPEIMETOM,
KOTOPBII BXOJUT B COCTaB MpeAMETHOM 001acTh «EcTecTBEHHO-HAayUHbIE PEIMETHD.

Y4eOHbIM TJIaHOM Ha e€ M3ydeHHe OTBeeHO 136 yueOHBIX yacoB — 110 2 4. B HEACHIO B 8 U
9 KJaccax COOTBETCTBEHHO.

COAEPXAHUE YYEBHOI'O ITPEIMETA

8 KJIACC

IlepBoHayaibHbIE XUMHYECKHE TOHATHS

[Ipenmet xumun. Ponp Xumuu B )KH3HH YenoBeka. Tena u BemecTBa. Duznueckue CBOMCTBA
BEIIECTB. ArperaTHoe coctossHue BeniecTB. [[oHsITHE 0 MeTOax MO3HAHUS B XUMHUU. XUMUS B
cucreMe Hayk. Uucteie BemecTBa U cMecH. CriocoObI pa3ieiecHUs] CMECeH.

ATOMBI U MOJIEKYJIbI. XUMHUUYECKHUE 31eMEHThl. CUMBOJIBI XUMHUECKUX 3J1eMEHTOB. [IpocThie
Y CJIO’KHBIE BEIlleCTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudeckas GopMyina. BaleHTHOCTP aTOMOB XUMHUUYECKHX 3JIEMEHTOB. 3aKOH MTOCTOSTHCTBA
coctaBa BemiecTB. OTHOcUTeNbHas aToMHas Macca. OTHOCHUTENbHAas MOJIEKYJISIpHAsE macca.
MaccoBas 1018 XUMHYECKOT0 DJIEMEHTA B COCTUHCHUM.

@u3MyecKue U XHUMHUYECKUE SBJICHUS. XUMHYECKAas peakuus M €€ MpPU3HAKU. 3aKOH
COXpaHEHHMsI MacChl BeIIeCTB. XUMHUUYECKHE ypaBHeHU. Kinaccudukanus XuMHUIeCKUX peakIui
(coemuHeHUs, pa3JIOKECHHS, 3aMEIICHHSI, 0OMEHA).

XUMHUYECKUNA 3KCHEPUMEHT: 3HAKOMCTBO C XMMHMUYECKON IMOCY/I0H, ¢ MpaBuiamMu paboOThl B
nabopartopu W TMpUEMAMH OOpaIIeHUS C Ja0OpaTOpPHBIM OOOpYJAOBaHHWEM; H3YUYCHHE U
omucanne (HU3MYECKUX CBONCTB OOpa3IOB HEOPraHWYECKUX BEIIECTB, HAOJIOJICHUE
dbusznueckux (MJaBJIeHUE BOCKA, TasHUE JIbJla, pacTUPAHUE caxapa B CTYIKE, KUIEHUE U
KOHJICHCAIIMsI BOJbI) M XMUMHUYECKMX (TOPEHHE CBEUH, MPOKAIMBAHHUE MEIHOW IMPOBOJIOKH,



B3aUMOJICHCTBUE MEJIa C KUCIIOTOMN) SBJICHU, HAOIIOEHUE U ONTMCAHUE PU3HAKOB MTPOTEKAHUS
XUMUYECKUX peakiuil (pas3iokeHne caxapa, B3auMOJACHCTBUE CEPHON KHCIOTHI C XJIOPHUIOM
Oapusi, pasznoxkenue ruapoxkcuna Meau(ll) mpum HarpeBaHuM, B3aMMOJEHCTBUE XKele3a ¢
pactBopoMm conu Meau(Il)); uzydenue crnocoOoB pazneneHusi cMeced (C MOMOIIbI0 MarHuTa,
bunbTpOBaHME, BbIMApUBAHME, JTUCTWLISALUA, XpomaTorpadus), NPOBEACHUE OYUCTKU
MOBAapEHHOW  COJIM; HAONIOJIEHWE M  ONUCAaHWE pe3yJlbTaTOB IPOBEACHUS  OIbITA,
WUIIOCTPUPYIOIIETO  3aKOH  COXPAaHEHHUsS  MacChl;  CO3/JaHHE  MOJAENEH  MOJIEKYJ
(1IapocTepKHEBBIX ).

BaxHeiilne npeacraBuTe/ M HCOPraHUYECKHUX BelleCTB

Bo3nyx — cMmech razos. CocraB Bo3ayxa. Kucimopoa — 371€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue kucimopo/ia B mpupoie, pusnueckrne 1 XHMHYECKUE CBOMCTBA (PEeaKIIUy TOPEHUs).
Oxkcunpl. [Ipumenenune kucinopoga. CrnocoObl MOMyYEHUS KHUCIOpPOJa B Ja0OpaTOpUU U
npomseinuieHHocTd. KpyroBopot kucinopona B npupoae. O30H — aoTpornHas MOAU(pUKaIH
KHCJIOpOAA.

TernoBoit »p(deKT XUMHUECKOW peakUuud, TEePMOXUMHUYECKUE YpaBHEHMs, 3K30- U
SHIOTEPMHUYECKHE peakUuu. TOIIMBO: yroib M METaH. 3arps3HEHUE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3 deKTa, pa3pylieHrue 030HOBOTO CIIOSI.

Bonopon — snement u mpocroe BemecTBo. Haxoxnenue Bogopoa B mpupoae, husndeckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI notydeHus. KucioTel u conu.

KomuuecTBo BemecTtBa. Monb. MossipHas macca. 3akoH ABoraapo. MoJisspHbIil 00BEM Ta30B.
PacuéTpl 10 XUMHUYECKUM ypaBHEHHSIM.

®dusnueckue cBoMcTBa BOAbl. Boma kak pactBoputenb. PactBopbl. Haceluennesle u
HEHACBhIIEHHbIE pacTBOpbl. PacTBOopuMOCTh BemieCcTB B BoAEe. MaccoBasi A0Jsl BelIEeCTBa B
pactBope. XuMHUecKue cBOMCTBa BOoAbl. OcHOBaHUs. Poib pacTBOpPOB B MPUPOJIE U B KU3HU
yesnoBeka. KpyroBopoT BOJbI B Mpupojie. 3arpsisHEHUE MPUPOAHBIX BoA. OXpaHa U OUYMCTKA
IPUPOJHBIX BO/I.

Knaccuduxamuss Heopranmueckux coeauHeHuidt. Oxcunapl. Kiaccudukamuss OKCHIIOB:
coneoOpasytoniie  (OCHOBHBIE, KHCIOTHBIE, aM(pOTepHbIE) U  HECOIeoOpasyIomIre.
Homenknatypa oxkcuaoB (MeXIyHapoaHas M TpuBHUaibHas). Dusmueckue M XUMHUECKHE
cBolcTBa OKCUAOB. [lomydyeHne okCuaoB.

OcHoBanusi. Krnaccudukanusi OCHOBaHWN: MIENOYM UM HEPACTBOPUMBIC OCHOBAHUSI.
Homenknatypa ocHoBaHMil (MeXIyHapoiHas W TpuBHUaibHasi). PU3NYECKHE M XMUMHUYECKHE
CBOMCTBA OCHOBaHUU. [lonydyeHne ocHOBaHMI.

Kucnorel. Krnaccudukaums kucnor. Homenkmatypa KHCIOT —(MEXAyHapoAHas U
TpUBHaNbHAs ). PU3NYECKNE U XUMUYECKHUE CBOMCTBA KUCIOT. Psi aktuBHOCTH MeTasuioB H. H.
bekerona. [lonyueHue Kucior.

Conu. Homenkinatypa coieid (MexayHapoHasi U TpuBHalibHasA). OU3NYECKUE U XUMHUECKHE
cBolicTBa cosei. [lomyueHnue comen.

['eneTnueckas CBsI3b MEX/1y KjlacCaMl HEOPTAHUYECKUX COECTUHEHUM.

XHUMHUYECKUN HKCTIEPUMEHT: KAYECTBEHHOE ONPEIEIICHUE COACPKaHUsI KUCIOPOAa B BO3AYXE;
MoJilyueHue, COoOMpaHue, paclO3HABaHWE M HW3YYEHHE CBOWCTB KHUCIIOPOJAa; HaOIIOIeHHE
B3aMMO/ICHCTBHUS BEILIECTB C KUCIOPOJAOM M YCIOBHSI BOSHUKHOBEHHUS U MPEKPAIICHHS TOPEHHUS
(mokapa); O3HaKOMJIGHHE C oOpa3llaMH OKCHJIOB U OIHUCAHHE HX CBOMCTB; TMOJIy4YCHUE,
coOupaHue, pacrno3HaBaHME W H3YYEHHE CBOMCTB BOJOpoJa (TOpeHHue); B3aUMOJeiCTBHE
Bogopona ¢ okcuaoM menu(Il) (Bo3MOKHO MCIONIB30BaHKME BUIACOMATEPUAIIOB); HAOIIOIEHUE
00pa310B BELIECTB KOJIMYECTBOM | MOJIb; MCCIe10BaHNE OCOOEHHOCTEH paCTBOPEHHUS BEILIECTB
C Pa3IM4HON pacTBOPUMOCTBIO; IIPUTOTOBIIEHUE PACTBOPOB C ONPEIEIEHHON MacCOBOM 10JIeH
PacTBOPEHHOTO BEILIECTBA; B3aUMOJEWCTBHE BOJBl C METAUIAMH (HATPUEM M KaJbLUEM)



(BO3MOYKHO UCIIOJIb30BaHKUE BUICOMATEPHAIIOB); ONPEEICHUE PACTBOPOB KUCIOT U IIEJIOYEH C
MOMOLIBI0O HWHJIUKATOPOB; HCCIEIOBaHHE OOpPa30OB HEOPraHMYECKUX BELIECTB Pa3IHMYHbIX
KJIaCCOB; HaOIIO/IEHNE U3MEHEHUS OKPACKH WHIUKATOPOB B PACTBOpPAX KHUCJIOT W HICNIOYEH;
u3yueHue B3aumojeicTBus okcuaa meau(ll) ¢ pactBopom CepHOUM KHUCIOTHI, KHUCIOT C
MeTaJulaMH, PeaKui HENTpaln3aluy; MOJIYyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE
OJIHOrO0 METajllla JPYTMM W3 PAcTBOPA COJIM; PEIICHUE 3KCIEPUMEHTABHBIX 33/lady MO TeMe
«BaxxHenme KJ1accbl HEOPraHUYECKUX COCTUHEHUID.

Hepuoguueckuii 3akoH u Ilepumoauueckas cucrema xumMuyeckux djiemenros /. W.
MenpeJieeBa. Ctpoenne aTOMOB. Xumuueckast CBSI3b. OxucauTeabHO-
BOCCTAHOBHUTEJIbHbIE PEAKLIMH

[TepBbie MONBITKU KIaCCU(PUKANMA XUMUIECKUX d1eMeHTOB. [[oHATHE O TrpyIIax CXOIHBIX
9JIeMEHTOB (IIEeJIOYHbIE U IMIEJIOYHO3EMENIbHbIE METAIlJIbl, TaJIOreHbl, WHEPTHHIE Tas3bl).
DneMEeHTBI, KOTOpbIe 00pa3yroT aM(pOTepHbIC OKCUIBI U THIPOKCHUJIBI.

[leppoanueckuii  3aKOH. Ilepnoguueckass  cucreMa  XUMHUYECKMX  DJIEMEHTOB
H. W. MenneneeBa. Koporkonepuonnas u anmuHHonepuoaHas ¢opmbl [lepuonnyeckoit
cUCTEMBI XMMHUYeCcKuX 3eMeHToB /. 1. Menaeneena. [lepuoast u rpynmsl. DU3MYECKU CMBICIT
MOPSIKOBOI'O HOMEPA, HOMEPOB MEPHUOJIA U TPYIIIIBI AIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX sifep. M3oTomnbl. DnekTpoHbl. CTpOEHKE 3JIEKTPOHHBIX
o0Oosoyek aToMoB TmepBbIXx 20 xumuueckux sneMmeHToB I[lepuommueckoit cucremsr [ U.
Menpeneesa. XapakTepUCTUKAa XMMHUYECKOTO JIEMEHTA 110 €0 MOJIOkKEHUIO B [lepuoanueckon
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHS paiiyca aTOMOB XMUMHUYECKUX 3JIEMEHTOB, METAUIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO TrpynmnaM u nepuojaM. 3HaueHue llepuonnueckoro 3akoHa u
[Iepronnueckor CUCTEMBI XUMUYECKUX JJIEMEHTOB JUJI pPa3BUTHs HAayKd W npaktuku. /. U.
MenpaeneeB — y4E€HBIN U TpaKAaHVH.

Xumuueckas CBSI3b. KoBasientHas (nonsipHast U HEMoJIsIpHas ) CBSI3b.
DIEKTPOOTPUIATEILHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHas CBS3b.

Crenenb okucneHus. OKUCIUTENHHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporieccsl okucaeHus u
BOCCTaHOBJIEHHS. OKUCIUTEIN U BOCCTAHOBUTEH.

XUMHUYECKUIA HKCIIEPUMEHT: H3yueHHE OOpa3IOB BEIIECTB METAJIOB U HEMETAJIOB;
B3aUMOJICICTBUE THAPOKCUAA LIMHKA C pACTBOPAMH KUCJIOT U IIEJIOYEH; TPOBEICHHUE OIBITOB,
WJUTFOCTPUPYIOIIUX MTPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX peaKIuii (TopeHue, peakiuu
Pa3NoKEeHUs, COeTUHEHUS).

MexnpeamMeTHbie CBA3H

Peanuzanusi MEXIpPEAMETHBIX CBSI3CH MPU M3YYCHHH XUMHUU B 8 Kjacce OCYyIIeCTBISCTCS
Yyepe3 UCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSATHUH, TaK M TOHATHH,
SIBJISIFOLLIUXCS CHCTEMHBIMM JIJIs1 OTAEJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIC TIOHSTHS: HAYYHBIA (DAaKT, TUTIOTE3a, TEOpUs, 3aKOH, aHAJIH3,
CHUHTE3, KiIaccuduKaius, MNEPUOJUYHOCTh, HAOIIOJCHHE, SKCIEPUMEHT, MOJCIUPOBaHUE,
U3MEPEHUE, MOJIENb, SIBIICHHE.

®usuka: wmarepusi, aToM, OJJEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIWA, H30TOMbI,
pPaIuoaKTUBHOCTh, MOJICKYJA, DJIEKTPUUECKUU 3apsi, BELIECTBO, TEIO, O0OBEM, arperaTHoe
COCTOSIHUE BEIIECTBA, a3, PU3NUECKue BEIMYHMHBI, SAUHUIIBI U3MEPEHHUs, KOCMOC, TUIAHETHI,
3BE3161, ComHILE.

buonorus: horocunres, neixanue, buocdepa.

['eorpadus: atmochepa, runpocdepa, MUHEPAJIbI, TOPHBIE TIOPOJIbI, MOJE3HBIC UCKOMIaeMbIe,
TOILJIMBO, BOJHBIE PECYPCHI.



9 KJIACC

BemecTBo 1 XMMH4YeCKasl peakuus

[lepnonnueckuii  3akoH.  Ilepuoaguueckas ~ cuctemMa  XMMHMYECKMX  JJIEMEHTOB
. 1. MenpneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMHUYECKUX
JJIEMEHTOB IEPBBIX TPEX MEPUONOB, KaIMs, KalbLUs U MX COCAUHEHUN B COOTBETCTBHH C
I0JIOXKEHUEM 3JIEMEHTOB B [leproanueckoii CUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUIbl XUMUYECKOM CBsA3M. THIBI KpPUCTANIMYECKUX PELIETOK,
3aBUCHMOCTh CBOMCTB BEIECTBA OT THUIIA KPUCTAJUIMYECKOM PEHIETKH M BUAA XUMHUYECKOU
CBSA3H.

Knaccudukanust u HOMEHKIAaTypa HEOPraHMYECKUX BEHIeCTB (MEXAyHapoAHas U
TpUBUAIbHAS). XUMUYECKHUE CBOWCTBA BEUIECTB, OTHOCAIIMXCS K pPa3IM4HbIM Kjaccam
HEOPraHMYECKUX COCIMHEHNN, TCHETUYECKAsl CBSI3b HEOPraHUYECKUX BEILECTB.

Knaccuduxanust XuMU4eCKMX PeakiHidl M0 Pa3nYHbIM NpU3HAKaM ([0 YHUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIUH BEIECTB, MO TEIIoBOMYy 3((deKTy, 1Mo H3MEHEHHIO CTeNeHeH
OKHUCJIEHHS] XUMHYECKUX 3JIEMEHTOB, [0 0OPAaTUMOCTH, MO YYACTHIO KaTajlu3aTtopa). JK30- U
9HJOTEPMHUYECKHUE PEAKIIMH, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTie o ckopocT XUMUYECKOM peakiuu. [lonstre 00 oOpaTHUMBIX U HEOOpPaTHUMBIX
XUMHUYECKUX peakuusx. [IoHATHE O TOMOTE€HHBIX M TE€TEpOreHHBIX peakuusax. [lonstue o
XUMHUYECKOM paBHOBeCHMHM. DaKTOpPbI, BIMAIOIIME HA CKOPOCTh XUMHUYECKOW pEakUuu MU
MI0JIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHCAUTETHHO-BOCCTAHOBUTEIBHBIE ~PEAKIMU, JJIEKTPOHHBIM OallaHC OKUCIHUTEIHHO-
BOCCTaHOBUTENBHON peakiuu. CoCTaBleHUE YPABHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuii ¢ uCIOoIb30BaHUEM METO/Ia IJIEKTPOHHOIO OajaHca.

Teopusi 27EKTPOIUTHUECKOW IHUCCOLUALMU. DJIEKTPOJIUTHI U HEDJIEKTPOJUThl. KaTuoHBI,
aHUOHBI. MEXaHU3M JUCCOLMALMM BELIECTB C pa3IMYHbIMU BHUJAMU XHMHUYECKOW CBS3H.
Crenens nuccouuanuu. CuiabHbIE U ca0ble 3JeKTPOJIUTHI.

Peakuun noHHOro OoOMeHa. YCiIOBHA NPOTEKaHHWS PEAKUUA MOHHOIO OOMEHa, ITOJIHbIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBONCTBa KUCIIOT, OCHOBAaHUN U COJIEN B CBETE
Mpe/ACTaBICHUN 00 SIEKTPOIMTUYECKON aucconuanuu. KauecTBeHHblE peakIMM Ha HOHBI.
[TonsiTe 0 TUAPOIIN3E CONEN.

XUMHAYECKUA JKCIEPUMEHT: O3HAKOMIICHHE C MOJCISIMA KPUCTAUIMYECKUX PELIETOK
HEOPTraHUYECKUX BEILIECTB — METAJIOB M HEMETAJUIOB (rpadurta u aiMasa), CIIOKHBIX BEIIECTB
(x1opuza HaTpus); HCCIEIOBaHHE 3aBUCHUMOCTH CKOPOCTHM XHUMHYECKOM peaklud OT
BO3CHUCTBUS PA3IUYHBIX (DAKTOPOB; UCCIEOBAHKE HJIEKTPOIIPOBOHOCTH PACTBOPOB BEIIECTB,
mpolecca JUCCOLMALMM  KHUCJIOT, Iuejaoyed U cojedd  (BO3MOXXKHO — HCIIOJIb30BaHHE
BUJICOMATEPHUAJIOB); POBECHUE ONBITOB, MJUTFOCTPUPYIOIINX MPU3HAKU MPOTEKAHUS peaKIIUii
HMOHHOro obmeHa (oOpa3oBaHUE OCajKa, BBIJEJIEHHE raza, oOpa3oBaHUE BOJIbI); OIBITOB,
WJUTIOCTPUPYIOIINX PUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX pEaKkLUi (TOpeHHE, peaKkIuu
pa3NOKEHUs, COEIMHEHHUs); paclo3HaBaHHME HEOPTraHWYECKUX BEIIECTB C MOMOIIbIO
KaueCTBEHHBIX PEAKIMI Ha MOHBI; pELIEHUE SKCIIEPUMEHTAIbHBIX 3a/]a4.

HemeTtasibl ¥ UX coeIUHEHUSA

OO61as xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbBIE CTENIEHU
okucnenus. CTpoeHue U GU3NYecKre CBOMCTBA MPOCTHIX BEIIECTB — IaJIOTEHOB. XUMUYECKHE
CBOMCTBa Ha mpuMepe xJiopa (B3auMOJEHCTBHE C METaJIaMM, HEMETAJUIAMH, IIeJI0YaMH).
XnopoBoopo. CosisiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, OJy4eHUE, TpuMeHeHue. JleiictBue
XJIOpa U XJIOPOBOZOPOJA HAa OPraHM3M 4eJIOBEKa. BakHellme XJIopuabl U UX HAXOKICHUE
B IIPUPOJE.



O6mas xapaktepuctuka 3neMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUS.

Crpoenue u pusnyeckre CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJIA U Cepbl. AJUIOTPOIHbIE
MOIM(UKALMK KHUCIOpOoJaa U cepbl. XUMUYEecKHe cBorcTBa cepbl. CepoBOAOpOA, CTpOEHUE,
duznueckre u XuMuueckre cBorcTra. OKCHUIIbI cephbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHIOB.
Cepnast xkucnora, puU3MUECKHe U XMMHUYECKHE CBOMCTBaA (0OIIHMe Kak MpeCTaBUTENs Kiacca
KHCJIOT W crnenuduueckue). XUMUYECKHE PpEeaKluu, JIe)KAlue B OCHOBE MPOMBIIUIEHHOTO
crioco0a momydeHus cepHoil KUCIOThl. [Ipumenenne. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAs
peakuus Ha cyibdaT-uoH. HaxoxxneHue cepbl U €€ COENMHEHUU B MPUPOJE. XUMHUYECKOE
3arps3HEHHE OKPYKAIoIed Cpelbl COCTUHEHUSIMU Cepbl (KHCIOTHBIE MOXKIH, 3arps3HEHHE
BO3/yXa U BOJOEMOB), CIIOCOOBI €r0 MPEAOTBPALICHHS.

OO6mast xapakTepucTuka »3jemMeHTOoB VA-rpynnbl. (OcCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapaKTepHbIE CTENIEHN OKUCIICHHUS.

A30T, pacpocTpaHeHHE B IPUPOJIe, PU3nUecKne 1 XuMruaeckue cBoiictea. Kpyrosopor a3ora
B MpHUpoae. AMMHUAK, ero (pu3nYecKre U XMMUYECKHE CBOWCTBA, MOJYUYEHHE W IPUMEHEHHE.
Conu ammoHUsl, X PU3NYECKUE U XUMUYECKHE CBOMCTBA, TpuMeHeHue. KauecTBeHHas peakius
Ha MOHBI aMMOHHMA. A30THasi KHCIOTa, €€ MoylydeHue, Gu3nyecKkue U XMMHYECKUE CBOMCTBA
(oOmue Kak mpeAcTaBUTENS Kiacca KUCIOT U cnenuduueckue). Mcmonp30BaHue HUTPATOB U
cojledi aMMOHHUSI B KadyeCcTBE MUHEPANBHBIX YAOOpeHuil. XHMHUECKOe 3arpsi3HeHue
OKpY>Karolel cpe/ibl COSAMHEHUIMU a30Ta (KUCIOTHBIE JOXKIH, 3arps3HEHUE BO3/IyXa, MOYBBI
1 BOJIOEMOB).

®ocdop, amorponHble Moaupukanuu ¢docdopa, (puU3MUECKHe U XMMUYECKHE CBOMCTBA.
Oxkcun ¢ocdopa(V) u pocdopHas kuciaora, puznueckue 1 XUMUIECKUE CBOMCTBA, TTOJIyUYEHHE.
Ucnonb3oBanue GocdaroB B kKauecTBe MUHEPAIBHBIX YIOOPEHHIA.

OO6mas xapakrtepuctuka 31meMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUSI.

VYrnepoa, amioTponHble MOAM(DHUKAIMHM, PAaCHpOCTpaHEHHE B Mpupoie, (U3NYECKHEe U
XUMHYECKHe CcBOMcTBA. Ancopouus. Kpyrosopor yrinepoaa B nmpupoae. OKCuabl yriepona, ux
¢u3nvyecKkie W XUMHUYECKHE CBOMCTBa, JEHCTBHE HA JKUBBIC OPTraHU3MBI, TOJYYCHUE
U MpUMEHEHHEe. DKOJIOTHYecKue MmpobieMbl, cBa3aHHbIe ¢ okcunoMm yriepona(IV); runoresa
r7100aJbHOTO MOTEIVICHNS KJIMMaTa; MapHUKOBBIA 3¢ ¢eKT. YroipHas KUCIOTa U €€ COoJU, UX
¢u3nYecKre 1 XUMUIECKHE CBOWMCTBA, MOyYCHNE U TpuMeHeHue. KauecTBeHHas peaknus Ha
KapOoHaT-uoHbl. Vcrnonb3oBaHWe KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH H
CEJIbCKOM XO3SMCTBE.

[lepBoHavanbHBIE TOHATHS 00 OPraHUYECKHX BEIIECTBAX KAaK O COCAUHEHMSX YTIIEpoaa
(MeraH, 9TaH, STWICH, aleTWICH, 3TAHOJ, TIWIEPUH, YKCyCHas Kwuciora). X coctaB u
XUMHu4eckoe crpoeHue. [loHsTHE O OMOJNIOrMYECKH BaXKHBIX BEIECTBAxX: KHpax, Oerkax,
yriaeBoJaXx — M UX POJU B JKU3HU 4eJOBeKa. MarepualbHOE €IMHCTBO OPraHMYECKUX U
HEOPTaHWYECKUX COCTUHCHHN.

Kpemuuii, ero ¢Qusmyeckue U XUMHUYECKHE CBOWCTBA, TOJyYE€HHE U MPUMEHEHUE.
Coenunenust kpemHusi B mpupoge. OOmme mpexacrabinenus o0 oxcuzae kpemuHus(IV) u
KpeMHHeBOU KucioTe. CHIMKATHI, UX WCMOJIb30BaHUE B OBITY, MEIUIIMHE, MPOMBIIIIICHHOCTH.
Baxueiimme cTpouTenbHbIe MaTepHalibl: KepaMHKa, CTEKIIO, IIEMEHT, OCTOH, Kelle300€TOH.
[IpoGieMbl 6€30MacHOr0 UCIIOJIB30BAHUSI CTPOUTEIBHBIX MAaTEPUAIOB B IOBCETHEBHON KHU3HHU.

XUMUYECKHI JKCIEPUMEHT: HU3y4YeHHE O0Opa3lloB HEOPTaHMYECKUX BEIIECTB, CBOMNCTB
COJISHOM KHUCJIOTBI; MPOBEJCHUE KAYECTBEHHBIX PEAKIMIl Ha XJIOPUA-UOHBI U HaONIOJCHHE
NPU3HAKOB MX NPOTEKAHMS; OIBITHI, OTpaxawolue (uU3nuecKkue U XHMUYECKHE CBOMCTBa
TaJIOTEHOB U UX COEAMHEHUH (BO3MOKHO UCTOIH30BAHUE BUCOMATEPHUAJIOB); O3HAKOMIICHHE C



oOpasamMu XJIOpUAOB (FaJOT€HUIOB); 03HAKOMJICHUE C 00pa3liaMH Cephbl U €€ COeTMHEHUSIMU
(BO3MOYKHO HCIIOJIb30BaHKE BUICOMATEPHAIIOB); HAOIIOACHUE TIpoliecca OOyTIMBaHUs caxapa
o JACHCTBUEM KOHILIECHTPUPOBAHHOW CEPHOW KHUCIOThI, M3YyUYE€HHE XHMHYECKHUX CBOMCTB
pa30aBIECHHOW CEPHON KHUCIIOTHI, MPOBEJACHHE KAYECTBEHHON peakiuu Ha Cylb(ar-uoH u
HaOIIOJIeHNEe MpU3HAKa €€ MPOTEeKaHUs;, O3HAKOMJIEHHE ¢ (PU3MYECKMMU CBOMCTBaMH a30Ta,
dochopa M uX coeauHEHUH (BO3MOXKHO HCIIOJIb30BaHUE BHACOMATEPHAIIOB), OOpa3lamMu
a30THBIX U (OCPOPHBIX yAOOPEHHUIA; MOTydYeHHE, COOMpaHHUEe, PACIO3HABAHUE M HM3yYCHUE
CBOMCTB aMMHaka; MPOBEJICHUE KAaYECTBEHHBIX pPeaklMii Ha MOH aMMOHHS U ¢dochar-uoH U
M3y4YE€HHUE NPU3HAKOB UX MPOTEKAHUS, B3AMMOJAEHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI
C MeJIbI0 (BO3MOYKHO MCTIOJIB30BaHUE BUICOMATEPHAIIOB); U3YUSHHE MOJIEIeH KPUCTAITUIECKUX
peméTok anmMasa, rpadura, QyuiepeHa; 03HaKOMIICHHE C TPOILIECCOM afcOPOIMH paCTBOPEHHBIX
BCIIIECTB AKTHBHPOBAHHBIM YIVIEM M YCTPOMCTBOM MPOTHMBOrasa; MOJy4YeHHE, COOHUpaHue,
pacro3HaBaHWE U W3YUYEHHUE CBOMCTB YTIJIEKHMCIIOIO rasa; MPOBEICHHE KAUeCTBEHHbBIX PEeAKIUN
Ha KapOoOHAT- W CHJIMKAT-UOHBI M WM3YUYEHUE TMPU3HAKOB MX MPOTEKAHMS, O3HAKOMIICHUE C
MPOAYKIIMEH CHJIMKATHOW MPOMBIIUICHHOCTH; PElIEHHUEe IKCIEPUMEHTANIBHBIX 3a/1a4d M0 TeMe
«BaxxHenime HeMeTaJUIbl U UX COSTUHEHUSD.

MeTa/uibl U UX COeTUHEHUSI

OO6m1ast XapaKTepUCTUKA XUMUYECKUX AJIIEMEHTOB — METAJJIOB HA OCHOBAHHUH WX TTOJIOKEHUS
B [leproanueckon cucreme xumuueckux snemeHToB . 1. MenneneeBa u CTpoeHuss aTOMOB.
Crpoenue meramioB. Meramnueckas CBSI3b W METAJUIMUECKash KpUCTAJUIMYECKas PEemIETKa.
DIEKTPOXUMUYECKUI Ppsii HaNpsHKeHUM MeTaiwioB. DuU3MUECKMe UM XMUMHUYECKHE CBOMCTBA
MeTaiioB. O0mMe crnocoObl MoJy4eHus: MeTaJlIoB. [oHsATHE O KOPPO3UHU METAIOB, OCHOBHbIE
crocoObl 3amMThl UX OT Koppo3uu. CriaBbl (CTaidb, YyTyH, AOpaTIOMUHUN, OpOH3a) U HX
MpUMEHEHHUE B OBITY U IPOMBIIIIJIEHHOCTH.

[[{esrounbIe METAIIIBL: MOJIOKEHUE B [Ilepuoanueckoit cucteme XumMu4eckux emMeHTos /1. 1.
MenpeneeBa; CTpOCHUE HMX aTOMOB; HaXOXXJACHUE B Mpupoje. PU3NUECKUEe U XUMHYECKHUE
CBOMCTBa (Ha mpuMepe HATpusl U Kanusi). OKCUIbI U TUJIPOKCUIBI HATpUA U Kanus. [I[pumenenue
MIEJTOYHBIX METAJUIOB U UX COCUHECHUMU.

[[lenouyHo3eMeNbHBIE METAIIBI MArHUM U KAJIbIUUI: MOoJokeHne B [lepuoanueckoit cucreme
xuMHu4eckux sneMeHToB J[. . MenjaeneeBa; cCTpoeHUE MX aTOMOB; HaXOXJECHHUE B MPUPOJIE.
dusnueckrue U XUMHUYECKHE CBOMCTBA MarHusl M Kajblius. BaxkHeuIme coequHEHUS KalabIlUsg
(oxcua, rupoKcu, cosin). JKECTKOCTh BOJIBI U CITOCOOKI €€ YCTpaHEHHS.

AnmoMuHui: nosiokeHue B Ilepuonnueckoi cucteMe XuMuueckux siemeHtoB /JI. M.
Menzeneesa; CTpoeHHE aTOMa; HaXO0XJICHHE B Npupoje. Pu3snyeckrne U XMMUYECKHUE CBOMCTBA
amroMuHUSA. AMGOTEPHBIE CBOMCTBA OKCHJIA U THIPOKCH/IA ATFOMUHUSL.

Keneszo: nonoxenue B [lepuoanueckoi cucreme xumudeckux 3neMeHToB /. 1. Menaeneena;
CTPOEHUE aTOMa; HaXOXJeHHE B mpupojac. PuznMyeckue U XUMHUUYECKHE CBOMCTBA XKejesa.
Oxcunpl, ruapokcust u conu xeneza(ll) u xeneza(Ill), ux cocras, cBOCTBA U MOTyUYEHUE.

XUMUYECKUM OSKCIEPUMEHT: O3HAKOMJIEHHE C oOpas3laMd METajyloB M CIUIABOB, HX
(GU3UYECKUMH CBOWCTBAMH; HW3YUYCHHE pe3yJbTaTOB KOPPO3HH METAUIOB (BO3MOXKHO
WCITIOJIb30BaHUE BUIEOMATEPUATIOB), 0OCOOCHHOCTEH B3aUMO/ICHCTBHSI OKCH/IA KAJIBIIUS U HATPUS
C BOJOM (BO3MOXHO HCIOJIb30BAaHHE BHUJECOMATEPHUAIOB); HCCIICIOBAHUE CBOMCTB KECTKOU
BOJIbI; IPOIECCa TOPEHUS Kejle3a B KUCIOPoie (BO3MOXKHO MCIIOJIb30BAHUE BUIEOMATEPHATIOB);
MPU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX PEAKIUA Ha HOHBI (MarHus, KaibIUs, aTIOMHUHUS,
nuHka, xxene3a(ll) u xeneza(Ill), mexu(Il)); HabmroaeHue U oMKMcaHue MPOIECCOB OKPAITMBAHUS
MJIaMeHW MOHAMH HATpHs, Kalus U Kajabllus (BO3MOXHO HCIIOJh30BAHUE BHUJICOMATEPUAJIOB);
uccienoBaHue aMm(pOTEPHBIX CBOMCTB TUAPOKCHIA AIFOMUHMS U THAPOKCUIA [IUHKA; PEIICHHE
AKCHEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelIre MeTaibl U UX COSUHEHUSD.



XuMHES M OKpPY:KaKIIAas cpeaa

HoBble matepuanbl u TexHOJOoruu. BemiectBa M maTepuansl B IOBCEIHEBHON KU3HU
yesoBeKa. XUMHUS U 310poBbe. be3onacHoe ucnonb30BaHue BELIECTB U XUMUYECKUX PEaKIUi B
obiTy. IlepBas moMoIb MpH XMMHUYECKUX 0KOTrax M OTpaBieHHsX. OCHOBBI IKOJIOTUYECKOU
rpaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHHE OKpyKaroulel cpenbl (mpefenbHasl AOMyCcTHMast
koHueHTpanus Bemects — [1JIK). Ponb xuMuu B penieHnn 3K0I0ruuecKux mpooiem.

[TpupogHbIe UCTOYHUKH YTIEBOAOPOAOB (Yrojib, IPUPOIHBIA Tra3, HE(PTH), MPOIYKTHI HUX
nepepaboTKu, UX POJIb B OBITY ¥ IPOMBIIIUICHHOCTH.

XUMHUYECKUNA HKCIIEPUMEHT: M3yueHHE O0pa3loB MaTepuajoB (CTEKJIO, CIUIaBbl METAJIOB,
MOJIMMEPHBIE MATEPUAIBI).

Me:xnpeamMeTHbIe CBA3U

Peanu3anus MeXNpeIMETHBIX CBA3€H MPU M3YUYEHUH XMMHHM B 9 Kjlacce OCYyIIECTBISETCS
4yepe3 WCIOJIb30BaHME KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TMOHSATUH, TaK U IOHSTHUH,
SBJISIIOIIAXCA  CUCTEMHBIMU JUIL  OTHENBHBIX MPEIMETOB €CTECTBEHHO-HAYy4YHOI'O LHKIIA.
Peanmsanus MexxnpeIMETHBIX CBA3EH IIPU U3YUYEHUN XUMUU B 9 Kilacce OCYIIECTBISETCS Yepes
UCIIOJIb30BAHME KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W MOHSITHH, SIBISIOUIMXCS
CUCTEMHBIMH ISl OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE MOHATHS: HAyYHBIA ()aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIM3,
CUHTE3, KiIaccuukanus, MEepUOJAUYHOCTb, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJEIIUPOBaHUE,
WU3MEpEHUe, MOJIETh, SIBJICHHE, TAPHUKOBBIN () PEKT, TEXHOIOTHSI, MaTEPHAIIHI.

®dusuka: wmarepus, aroM, OJJIEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIWA, W30TOIbI,
PaaMOaKTUBHOCTb, MOJIEKYJIa, DJJIEKTPUYECKUN 3apsA], IPOBOJHUKH, IOIYNPOBOJHUKH,
JUDIIEKTPUKH, (DOTOIJIEMEHT, BEILIECTBO, TEI0, OOBEM, arperaTHoe COCTOSIHUE BEIleCTBa, Ias,
pacTBOp, PacCTBOPUMOCTh, KPUCTAIIUYECKAash pPENIETKa, CIUIaBbl, (DU3MYECKHE BEIUYHHBI,
€AMHMIIBI U3MEPEHUs, KOCMUYECKOE IMPOCTPAHCTBO, IJIAHETHI, 3BE31b1, CONHIIE.

buonorusi: ¢dotocunres, apixanue, Ouocdepa, sKocHCTEMa, MUHEpAJbHBIE YI00peHUS,
MHKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, IUTATEIbHbIC BELIECTBA.

['eorpadus: atmochepa, ruapocdepa, MUHEPAIBI, TOPHBIE TTOPOJIBI, TOJIE3HBIE NCKOTIAEMEIE,
TOIUIMBO, BOJIHBIEC PECYPCHI.

ITJTAHUPYEMBIE OBPA3OBATEJIbHBIE PE3YJIBTATHI

HSyquI/Ie XUMHH B 8-9 Kitacce HaIIPaBJICHO Ha JOCTUIKCHUC O6yan-OIHI/IMI/IC}I JIMYHOCTHBIX,
MCTANIPCAMCTHLBIX U IIPEAMCTHBIX PE3YJIbTATOB OCBOCHUA y‘-IC6HOFO npeameTa.

JIMYHOCTHBIE PE3VYJIBTATDI

JIu4HOCTHBIE pe3ysbTaThl OCBOCHHS MPOTPAaMMbI OCHOBHOTO OOLIEro 00pa3oBaHUsI
JOCTHTAIOTCS B X0JI¢ OOYYEHHUS XUMUH B €IUHCTBE YUECOHOW U BOCIIUTATEIBHOM ESATEILHOCTH
OpraHu3aiii B COOTBETCTBHH C TPAJWIHMOHHBIMH POCCUHCKUMH COIIMOKYJIBTYPHBIMH H
JTyXOBHO-HPABCTBCHHBIMU IICHHOCTSIMU, MPUHATHIMH B OOIICCTBE IMpPaBUJIAMU W HOPMaMH
MOBE/ICHUST M CIIOCOOCTBYIOT TIpOLIECCAM CAMOIIO3HAHUS, CAMOPA3BHUTHUS W COLUATM3ALUH
00yJaroImxcs.

JIMYHOCTHBIC PE3yJIBTAThl OTPAKAOT CPOPMHUPOBAHHOCTH, B TOM YHUCIIE B YaCTH:

[TaTprOTHYECKOTO BOCTUTAHUS

1) IEHHOCTHOT'O OTHOIICHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIC/INIO, TOHMMAaHUs 3HAYCHUS XWMHUYECKOW HAyKH B JKU3HU COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(pOPMAIHEH O TePEIOBbIX JOCTHKCHUSIX U OTKPBITHSX
MHPOBOH U OT€YECTBEHHON XMMMHH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 yCTpPOHCTBE
MHUpa U 00IIECTBa;



['paxxpaHCKOTrO BOCHUTAHHMS

2) mpeAcTaBlIEHHS O COLMAJIbHBIX HOpPMax W MpaBWIaX MEXJIMYHOCTHBIX OTHOIICHWH B
KOJUIEKTHBE, KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOW, Yy4eOHO-
MCCIIeI0BATEIhCKOM, TBOPUYECKOM U APYTHX BUIAX ACSITEIILHOCTH; TOTOBHOCTH K pa3HO00pa3HOM
COBMECTHOM JI€ATETbHOCTH NIPU BBHIMOJIHEHUHN yUYeOHBIX, MO3HABATEIbHBIX 33/1a4, BHITTOJIHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB, CO3/IJaHUU yU€OHBIX IPOCKTOB, CTPEMJICHHS K B3AUMOTIOHUMAHHIO
1 B3aUMOIIOMOILIM B IPOILECCE ATOW yuyeOHOW AESTENIbHOCTH; FOTOBHOCTH OLIEHUBATh CBOE
MOBEJICHUE M TIOCTYNKH CBOUX TOBAPHUIIEH C TMO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C
y4ETOM OCO3HAHMS NOCIIEICTBUI IOCTYIIKOB;

[leHHOCTH HAyYHOTO TO3HAHUS

3) MHPOBO33PEHUYECKUX MPEJACTABICHUA O BEIIECTBE M XUMHUYECKOW peaKiuu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH M COCTABISAIOIIMX OCHOBY IS
MOHUMAaHUSl CYIIHOCTH HAyYHOM KapTUHBI MHpa; MPEACTaBICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIbI, B3aUMOCBA3SX YEJIOBEKA C MPUPOJHONU CPENIoil, O POIU
XUMUU B TIO3HAHUU ATUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEIbHBIX MOTHUBOB, HANPABJICHHBIX HAa TMOJY4YEHUE HOBBIX 3HAHHUM MO XUMUH,
HEOOXOIUMBIX JIJIs1 OOBSICHEHUST HAOI0TaeMBIX TTPOLIECCOB U SIBJICHHUIA,

5) mo3HaBaTenbHON, NHHOPMAIIMOHHOW M YUTATEIHLCKOW KYJIbTYpPhI, B TOM YHCIIC HaBBIKOB
CaMOCTOSTEIbHOW PabOThl C Y4EOHBIMU TEKCTAMHU, CIPABOYHON JIUTEPaATypOld, JOCTYIMHBIMU
TEXHUYECKUMH CPEJICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHH;

6) nHTEpeca K OOyYECHHIO M TIO3HAHUIO, JIFOOO3HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM0o00pa30BaHUI0, TPOCKTHON U UCCIIEAOBATEIBCKON IESITEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPABJICHHOCTH U YPOBHS 00yUYeHUs B JaJIbHEHUIIEM;

DopMUPOBAHUS KYJIBTYPbI 310POBbS

7) 0CO3HaHUS LIEHHOCTH )KM3HU, OTBETCTBEHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBbIO, YCTaHOBKH
Ha 370pOBBIA 00pa3 KU3HU, OCO3HAHHUS TMOCIEJACTBUN M HENPHUSATHS BPEIHBIX MPHUBBIYEK
(ynorpeOneHHsl alKoroysi, HapKOTHKOB, KYpPEHHs), HEOOXOIMMOCTH COOIIOJCHUS IpaBUII
0€301MacHOCTH MPU OOPALCHUH ¢ XUMUYECKIMH BEIIECTBAMHU B OBITY U pealbHOM JKU3HH;

TpyoBOro BoCluTanus

8) nHTepeca K MPaKTHYECKOMY M3YUYEHUIO MPOQEeCcCuil U Tpyia pa3iuyHOro poja, YBaKEeHUE
K TpPYyIy U pe3ylibTaTaMm TPYJIOBOM J€ATEIIbHOCTH, B TOM YHCIE€ HA OCHOBE MPUMEHEHUS
MPEIMETHBIX 3HAHMM TI0 XHMHUH, OCO3HAHHOTO BBIOOpAa WHIWBHUAYaJbHOW TPaeKTOPUU
IPOJOJKEHUST 00pa30BaHUsl C y4ETOM JIMUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH; yCHemHol mpohecCHOHaIbHON IeATENbHOCTH U
Pa3BUTHS HEOOXOAMMBIX YMEHUI; TOTOBHOCTh a/IallTUPOBATHCS B MPO(ECCUOHAIBHOM CPENIE;

DKOJIOTHYECKOTO BOCTIMTAHUS

9) ’KOJIOrHMYECKH 11eJIECO00Pa3HOr0 OTHOIIEHUS K IPUPOIC KaK UCTOYHUKY KM3HU Ha 3emIie,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAHUS LIEHHOCTU 37J0POBOT0 U Oe30macHoro odpasza KHU3HH,
OTBETCTBEHHOI'O OTHOIICHHUSI K COOCTBEHHOMY (PHU3NYECKOMY M ICHUXMYECKOMY 3/I0POBBIO,
OCO3HAHMSI IEHHOCTH COOTIOCHMSI ITPaBUII O€30MACHOTO MOBE/ICHUS PU paboTe ¢ BEIIeCTBaMH,
a TAK)K€ B CUTYaIMIX, YTPOKAIOIIKUX 3/I0POBBIO U XKU3HU JIIOACH;

10) cnocoOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble MPU U3YYCHHH XUMUU, IS PEIICHHUS
3a71a4, CBSI3AHHBIX C OKPY’KAIOUIEH MPUPOJHON CpPElIOW, MOBBIIIECHHUS YPOBHS 3KOJIOTHYECKON
KYJbTYPbI, OCO3HAHUS TJI00ATFHOTO XapaKTepa YKOJIOTHUECKHUX MPOOIeM U MyTel UX pelIeHus
MOCPEACTBOM METOJ0B XUMHUH;

11) 5KOIOTMYECKOTO MBILIUICHUS, YMEHHUS PYKOBOJICTBOBATHCS WM B IO3HABATEJIbHOM,
KOMMYHHMKAaTUBHOW U COLUATIBHON MTPAKTHKE.



METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe MeTrampeaMETHBIX pE3yJbTaTOB BBIACISAIOT 3HAUMMbIE JUISI (OPMHUPOBAHMS
MHUPOBO33pEeHUs OOIICHayYHble MOHATUS (3aKOH, TEOpUs, IPUHIIMII, TUIIOTE3a, (aKT, CUCTEMA,
MPOLIECC, DKCIEPUMEHT H Ap.), KOTOPbIE MCHOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX yUEOHBIX
IpeIMETax U MO3BOJISIFOT Ha OCHOBE 3HAHUI M3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHHE
0 LIEJIOCTHOM Hay4YHOM KapTHHE MUPA, U YHUBEpCAJIbHbIE YueOHbIe JeicTBUA (II03HAaBaTEIbHBIE,
KOMMYHHKATHUBHBIE, PETYISTHUBHBIC), KOTOPBIE 00eCTIeYuBalOT (OPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOH AESITEIbHOCTH.

MeranpenMeTHble pe3yJbTaTbl OCBOEHHUS OOpa30BaTENbHOM NpOrpamMmbl [0 XUMHUHU
OTpa)<aroT OBJIAJICHUE YHUBEPCAIbHBIMH [103HABATEIbHBIMU IEHCTBUSAMM, B TOM YHCJIE:

ba30BbIMH TOTHYECKUMU JENCTBUIMU

1) ymeHMeM HCIOJB30BaTh NPUEMBI JIOTUYECKOI'O MBIIIIEHUS INPU OCBOEHUM 3HAHMIA:
packpplBaThb CMBICI XUMHUYECKUMX NOHATHM (BBIAEIATH MX XapaKTEpHbIE IPU3HAKH,
yCTaHABJIMBATh B3aMMOCBSA3b C JPYTUMHU OHATUSMU ), UCTIOIB30BATh MOHITHS /I O0BSICHEHHS
OTIIENbHBIX (PAKTOB M SBJICHUW; BBIOMpPATh OCHOBAaHUS U KPUTEPUHU HJsl KiacCHU(PUKALUU
XMMHUYECKHUX BEIIECTB U XMMUYECKUX PEAKIIM; yCTaHABIMBATh IPUYMHHO-CIIEICTBEHHBIE CBSA3U
MEXJIy OOBEKTaMU H3Y4YCHHS; CTPOUTh JIOTMUECKHUE PpACCYX ACHUS (UHIYKTHUBHBIE,
J€NyKTUBHbBIE, TI0 aHAJIOTUH); 1€JaTh BBIBOJIbI U 3aKIIOUEHMUS;

2) yMeHHeM IPUMEHSATh B MpOIecce MO3HAHUS MOHATUA (IPEAMETHbIE U MeTaIllpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, WCIOJb3yeMbleé B XHMHUH, MPEOOpPa30OBBIBATH HMIMPOKO
[IPUMEHSEMBIE B XUMUU MOJIEJIbHBIE NPECTABICHUS] — XUMUYECKUN 3HAK (CUMBOJI DJIEMEHTA),
XuMudeckass ¢GopMylia MW ypaBHEHHE XUMHYECKOM peakuud — IMpU peuieHud Yy4yeOHO-
IIO3HABATEIbHBIX 3aJa4; C Y4YETOM OTHUX MOJCIBHBIX IPEACTABICHUNA BBIABIATE U
XapaKTepHU30BaTh CYIIECTBEHHbIEC MPU3HAKUA M3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKUX PEaKUUii; BBISIBIATH 00IIME 3aKOHOMEPHOCTH, IPUYUHHO-CJIEICTBEHHbIE CBSI3U U
IIPOTUBOPEUNS B U3y4aeMbIX IIPOLIECCAX W SABJICHHUAX; NpeJlaraTb KPUTEPUU AJIs BBISABJICHHUS
9THX 3aKOHOMEPHOCTEH M NPOTHUBOPEYUN; CAMOCTOSITEIIBHO BBIOMpAaTh CHOCOO pelIeHUS
y4eOHOM 3amauu (CpaBHHMBATh HECKOJIBKO BAapUAaHTOB pEIICHUS, BHIOMpaTh Hamboiee
MOAXOASIIUN C YYETOM CaMOCTOSITENIbHO BBIJIEJICHHBIX KPUTEPUEB);

ba30BBIMHU HCCIIE10BATENBCKUMH JEHCTBUAMU

3) yMEHHEM HUCIOJIB30BATH IIOCTABIEHHBIE BOIIPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHUS, a
TaK’kK€ B KauecTBE OCHOBBI g (OPMHUPOBAHUS TUIOTE3bl MO MNPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYXKJICHUN;

4) npuoOpereHue OMmbITa MO IJIAHUPOBAHHUIO, OPTaHU3ALUU U MPOBEICHHUIO YUYECHHUYECKUX
HKCMEPUMEHTOB: YMEHHE HAOIIO/IaTh 32 XOJOM IPOIECcca, CAaMOCTOATEIHHO MPOTHO3HPOBATH
€ro pe3yJibTaT, GopMyJIUpOBaTh 0OOOIIEHNUS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OIbITA,
UCCIIEZIOBAHUS, COCTABIISATh OTYET O MPOJIEIaHHON padoTe;

Pa6otoii ¢ napopmanmeit

5) ymeHueMm BbIOMpaTh, AHAIM3UPOBATH M HHTEPIPETHPOBATH MHOOPMAIMIO Pa3IMYHbIX
BUJOB U (OpM NPEACTABICHMS, NMOJYyYaeMyI0 W3 pPa3HbIX MCTOUYHUKOB (HAay4HO-TIOMYJIsIpHAs
JAUTEpaTypa XHUMHUYECKOTO COJIEp’KaHUs, CIpaBOYHbIE MOcoOus, pecypcbl WHTepHeta);
KPUTHYECKU OLIEHWBATh MPOTHBOPEUUBYIO M HEJOCTOBEPHYIO HH()OPMAIIUIO;

6) yMEHHEM IIPUMEHATh Pa3IMYHbIE METO/IbI U 3aPOCHl IPU MOUCKE U 0TOOpe MHPOPMALUH
U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAUMBIX ISl BBIIIOJIHEHUS! YUEOHBIX U MO3HABATENIbHBIX
3aJa4  OMpeAeNEHHOTO THWIA; NPUOOpPETeHHWE OmbiTa B  O0JACTH  UCHOJIH30BAHUSA
MH(POPMAILIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH, OBJAJACHHUE KyJIbTypOH  aKTHUBHOIO
UCMOJIb30BaHMSI PA3IUYHBIX MOMCKOBBIX CHCTEM; CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO



dopMy mnpeacTaBieHUs] WHDOpPMALMM U WIUTIOCTPUPOBATH PEIIAEMbIE 3a/a4d HECIIOKHBIMU
cXeMaMu, JuarpaMmmaMu, ApyruMu (popMamu rpadvKu U UX KOMOUHAIIASIMU;

7) YMEHHEM HCIIOJIb30BaTh M aHAIU3MPOBATh B Ipolecce y4eOHOW M MCCIIeI0BaTEeIbCKOM
NESTENBbHOCTH HMH(POPMALUIO O BIMSHUM TPOMBIIUICHHOCTH, CEIBCKOTO XO3SCTBA W
TPAHCHOPTA HAa COCTOSTHUE OKPYKAIOIIEH NPUPOTHON CPEJIbL;

YHuBepcanbHbIMU KOMMYHUKATUBHBIMU JICHUCTBUSIMU

8) yMeHueMm 3ajaBaTh BONPOCH (B XOJA€ Ouagora W/WIM AUCKYCCHU) TO CYIIECTBY
oOcyxnaeMoil Tembl, (OPMYIMPOBAaTH CBOM NPEIJIOKEHUS OTHOCUTEIBHO BBIIIOJIHEHUS
IPEeIJIOKEHHOM 3a7a4u;

9) mnpuoOpereHuWe OmbITa TNPE3EHTAIIMM  PE3YJIbTATOB  BBIMOJHEHUS XUMHYECKOTO
9KCrepuMeHTa (JIabopaToOpHOTO OMbITa, JTA0OPATOPHON PabOTHI MO KCCIETOBAHHUIO CBOWMCTB
BEIIIECTB, Y4EOHOTO TIPOCKTA);

10) 3auHTEpEeCOBAaHHOCTH B COBMECTHOM €O CBEPCTHHKAMH II03HABATEIILHONW W
HCCJIEI0BATENbCKON JIEATEIbHOCTH NIPU PELICHUH BO3HUKAIOIIMX IPOOJIEM HAa OCHOBE Y4ETa
00X MHTEPECOB W COTJIaCOBaHUA TMO3ULMKA (0OCYyX)IAeHUs, OOMEH MHEHUSIMHU, «MO3TOBBIE
HITYPMbI», KOOPJIMHAIMSI COBMECTHBIX ACHCTBUI, ONpeIeIeHe KPUTEPUEB O OIICHKE KaueCcTBa
BBITIOJTHEHHOU pabOTHI U JIp.);

YHUBEpCAIbHBIMU PETYJISITABHBIMU JEHCTBUSIMU

11) ymeHueM CaMOCTOSITENILHO ONPENENsITh ULEeAH  JACSTeNIbHOCTH, IUIAaHHPOBATh,
OCYUIECTBIISITh, KOHTPOJIUPOBATH U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JICSITEILHOCTD,
BbIOMpaTh HamOomee APGEeKTHBHBIC CIIOCOOBI pelieHUs] y4eOHBIX W IMO3HABATEIBHBIX 3aj1ad,
CaMOCTOSITEIIbHO COCTAaBJISATh WM KOPPEKTHPOBATH IPEIJIOKEHHBINA AJITOPUTM JEHCTBUM IIPU
BBITIOJTHEHUU 3aJ]JaHUuM ¢ y4€TOM TOJyYeHHs HOBBIX 3HAaHUN 00 M3yuyaeMbIX OOBEKTaX —
BEILIECTBAX U PEAKIIMIX; OLIEHUBATh COOTBETCTBUE MOJIYUYEHHOIO Pe3yJIbTaTa 3asiBJICHHOMN LEH;

12) ymeHuem HCIOJIB30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, IpPEiaraéMble B YCJIOBHH
3a1aHni.

[NPEIMETHBIE PE3VJIBTATDI

B cocraBe mnpeAMETHBIX pE3yJIbTaTOB II0 OCBOEHUIO 0053aTENbHOTO COJAEpKaHus,
YCTAHOBJIEHHOTO JaHHOW NpPUMEPHOM paboueil MPOrpaMMOi, BBIJEISIOT: OCBOCHHBIC
oOy4JaroNMMHCS Hay4dHbIE 3HAHUS, YMEHUS M CIOCOOBI JCHCTBUH, crenuduyeckue s
MpEeMETHON 0o0acTu «XUMHs), BUABI JNEATEILHOCTH MO IMOJYYCHHIO HOBOTO 3HAHUS, €r0
HMHTEpIIpETAIlMU, MPEOOPa30BaHUIO U TPUMEHEHUIO B PA3TUYHBIX YUEOHBIX U HOBBIX CUTYaIIUSX.

[IpenmeTHbIE pe3ynbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS CIEAYIOIINX
YMEHUM:

8 KUIACC

1) packpvieams cmvlci OCHOBHBIX XUMHUUYCCKUX TOHSATHHA: aTOM, MOJICKYJa, XUMHUYCCKHUMA
AJIEMEHT, MPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh (OAHOPOJIHAS W HEOJHOPOJHAs),
BaJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAsI U MOJIEKYJISIpHAsl Macca, KOJIMYeCTBO BEILIECTBA, MOJIb,
MOJISIpHAasi Macca, MaccoBast J0Jsl XMMHUYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJISIPHBIA 00BEM,
OKCH/JI, KHCJI0Ta, OCHOBAHHE, COJIb, DJIEKTPOOTPHUIATEIbHOCTh, CTENICHb OKUCIICHHSI, XUMUYECKast
peakius, Kiaccu(uKanusg peakuuil: peakuy COCIUHEHUS, PEaKIUH PA3JIOKEHUs, PeaKIHH
3aMelleHNs, peaklini 0OMEeHa, K30~ U SHAOTEPMHUUECKHE PEAKIIUH; TEIIIOBOU 3P PEKT peakinu;
PO aTOMa, AIEKTPOHHBIN CI0i1 aToMa, aTOMHast OpOUTalb, paANyC aTOMa, XUMUYECKas CBS3b,
NOJIIpHAsl M HETIOJIsIpHAsE KOBAJIGHTHAsI CBs3b, MOHHAS CBSI3b, MOH, KATHOH, aHHOH, PacTBOD,
MaccoBas J0Js BeulecTBa (IIPOLIEHTHAs KOHLIEHTpAL|sl) B pacTBOPE;



2) unnoCcmpuposams B3auMOCBSI3b OCHOBHBIX XUMHYCCKHUX MMOHATUH (CM. T1. 1) U IPUMEHSTH
9TU MOHATHUSA NPU ONMCAHUU BEIIECTB U UX MPEBPALLICHUII;

3) ucnonwb306ames XUMIUUYECKYIO CUMBOIIUKY JUIS COCTaBJICHHs (POPMYJT BEIIECTB U ypaBHEHHIA
XUMHYECKUX PEaKLI;

4) onpedenssimv BaJCHTHOCTh aTOMOB DJIEMEHTOB B OHHAPHBIX COECIUHCHHSX; CTEIEHb
OKHCIIEHUSI JJIEMEHTOB B OWHApHBIX COEAMHEHUSX; MPUHAJICKHOCTh BELIECTB K
OTpeIeIEHHOMY KJIacCy COEIMHEHUH Mo (GopMyiiaM; BHI XUMUYECKOU CBSI3M (KOBAJICHTHAS U
MOHHAs) B HEOPTaHUYECKUX COECTUHEHUSX;

5) packpvisamo cmoicn Tlepuogudeckoro 3akona JI. M. MenneneeBa: 1eMOHCTPHPOBAThH
[IOHUMaHUE NIEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX AJIEMEHTOB OT MX MOJIOKEHUS
B Ilepnoauueckoil cucreMe; 3aKOHOB COXPAHEHHUsT MAacChl BEILECTB, IOCTOSHCTBA COCTAaBa,
aTOMHO-MOJIEKYJIIDHOTO YYE€HHUs, 3aKOHa ABOrajpo; OIMCHIBATh M XapaKTepU30BaTh
Tabnuunyto Gopmy Ilepuonnyeckoil cUCTeMbl XMMHUYECKUX 3JIEMEHTOB: pa3iuyaTh MOHSTHUS
«rmaBHasg noarpynmna (A-rpynmna)» u «nobouyHas nmoarpynna (b-rpynma)», maneie u GombIime
MEePHO/Ibl; COOTHOCUTh 0003HAUYEHMUSI, KOTOpbIe UMetoTcs B Tabnuie «llepuoanueckas cucrema
xumuueckux sneMeHtoB J[. M. MenneneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMU CTPOECHUS
aTOMOB XHUMHYECKHX D3JIEMEHTOB (COCTaB M 3apsj] sjapa, oOllee 4YHUCIO 3JEKTPOHOB U
pacnpeiesIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

6) xknaccuguyuposams XUMHUYECKUAE SJIEMEHTBI; HEOPTaHMUYECKHE BEIECTBA, XUMHUUCCKHUE
peaxiuu (1o YUCIy U COCTAaBY YHYaCTBYIOIIMX B PEAKLMHU BEIIECTB, 110 TeII0OBOMY 3¢ deKry);

7) xapaxmepuzoeams (onucviéamsy) oONIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IHMYHBIX
KJIACCOB, MOJTBEPK/Iasi OMKMCAHUE MPUMEPAMH MOJEKYJISIPHBIX YPAaBHEHUNW COOTBETCTBYIOLINUX
XUMUYECKUX PEaKIUii;

8) mpoenosuposams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4eCTBEHHOIO COCTaBa;
BO3MOHOCTH IIPOTEKAHMSI XUMUYECKUX MPEBPALIEHUI B pa3JINYHBIX YCIOBUSX;

9) ebiuUCIAMb OTHOCUTEIBHYIO MOJICKYJIIPHYIO W MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO
JIOJII0  XMMUYECKOTO 3JEeMEHTa Mo (OopMyse COEAMHEHUS; MAacCOBYIO JOJIO BEIIECTBAa B
pacTBOpE; MPOBOJUTH PACUYETHI [0 YPABHEHUIO XUMUYECKOW PEaKLINU;

10) npumensimv OCHOBHBIC ONEPAIMU MBICIUTEIBHON ICATEIBHOCTH — aHAJIW3 U CHHTE3,
CpaBHeHHe, 0000IIeHHe, CHUCTeMaTH3aluio, KIacCU(UKAIMIO, BbBISIBICHUE MPUYUHHO-
CJIEACTBEHHBIX CBSI3€M — Il HM3y4YEHUs CBOMCTB BELIECTB W XUMHUYECKHX PEaKIIHM;
€CTECTBEHHO-HAay4YHbIE METOJAbl IMO3HAHMS — HaOMI0JIeHue, W3MEpEeHUe, MOJECIUPOBAHUE,
AKCIIEPUMEHT (peanbHbI U MBICITICHHBIN);

11) credosams TpaBUIAM TOJIL30BAHHSA XWMHUYECKOW TOCYIOH U JabOpaTOPHBIM
o0opyJOBaHMEM, a TakKe IMpaBUjaM OOpalleHUs C BEIIECTBAMHM B COOTBETCTBUU C
MHCTPYKIUSIMU TIO BBINIOJIHEHUIO JTA0OPATOPHBIX XMMHUYECKHX OMBITOB MO MOJYYEHHIO M
coOupaHuio ra3000pa3HbIX BEIIECTB (BOJOPOAA U KUCIOPOJIa), IPUTOTOBIECHUIO PACTBOPOB C
ONPENEIEHHON MAacCOBOM JI0JI€M pPACTBOPEHHOIO BEILIECTBA; IUIAHUPOBATb U IPOBOAUTH
XUMHUYECKHE HKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH M KHUCIOT C MOMOIIBIO
WHIUKATOPOB (JTakMyc, heHonpTaIeuH, METUIIOPAHXK U Jp.).

9 KUIIACC

1) packpvieams cmbici OCHOBHBIX XUMHYECKHX TOHSATHH: XUMHUYECKUIM DIIEMEHT, aToM,
MOJIEKyJ1a, WOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPULIATENIBHOCTD, CTENEHb OKHCICHHS, XUMHUYECKas peaklus, XUMHYECKasi CBS3b,
TETUIOBOM 3 (EKT peaklnu, MOJIb, MOJISIPHBIN 00BEM, pacTBOP; NEKTPOIUTHI, HEAIEKTPOIIHUTHI,
AIIEKTPOJINTHYECKAsT JUCCOLIMAIMS, PEAaKIUH HOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOe
paBHOBecHe, OOpaTUMble W HEOOpaTUMBIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENIbHbIC



pEeaKIuy, OKWCIHUTENb, BOCCTAHOBUTENb, OKHCICHHE W BOCCTAHOBJICHHE, AaJIOTPOIHS,
aM(pOTEpPHOCTh, XUMHUYECKas CBS3b (KOBAJIEHTHAS, MOHHASI, METAJUTMUECKas ), KpUCTaJIInYecKas
pemérka, KOppO3Wsi METaIOB, CIUIABbl; CKOPOCTh XUMHUYECKOW peakiuu, TMpeaesbHO
nonyctumast konuentpauus (IIJK) Bemectsa;

2) unnoCcmpuposams B3aMMOCBSI3b OCHOBHBIX XUMUYCCKHUX MOHATHH (CM. T1. 1) U IPUMEHSTh
9TH TIOHATHUS MIPHU ONKUCAHUU BEIIECTB U UX MPEBPAILICHUN;

3) ucnonvzosams XUMHIECKYIO CHMBOIUKY JIJIsl COCTaBJICHHSI ()OPMYJT BEIIECTB U ypaBHEHUN
XUMHYECKUX PEaKLU;

4) onpedensimb BAJICHTHOCTh U CTEIICHb OKUCIICHHSI XUMUYCCKHUX 3JICMEHTOB B COSAMHEHHSX
Pa3IUYHOIO COCTaBa; MPUHAJIC)KHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COSIMHEHHM IO
dopmynam; BUI XUMUYECKON CBSI3H (KOBAJICHTHASI, HOHHASI, METAJUINYECKAasi) B HEOPTaHUIECKHIX
COEJIMHEHUSX; 3apsA]l MOHA MO0 XUMHUYECKOU (popmyJie; xapakTep cpeibl B BOAHBIX PAacTBOpax
HEOPraHUYECKUX COCIMHEHUN, TUIl KPUCTALUIMYECKON PEIIETKU KOHKPETHOT'O BEILIECTBA;

5) packpvisame cmuica [leproauueckoro 3akona J{. 1. MeHeneeBa u JI6MOHCTPUPOBATH €TI0
MOHMMaHHWE: ONHCHIBATh M XapaKTepH30BaTh TaOmmuHyro ¢Gopmy llepmonndyeckord cucTemsbl
XUMHUYECKUX 3JIEMEHTOB: Pa3jnyaTh MOHATUS «TJIaBHAs MOArpyImna (A-rpynmna)» U «rnodoyHas
noarpymnmna (b-rpynma)», Mansie U OONbIINE TEPUOJBI, COOTHOCUTH 0003HAYEHUS, KOTOPHIC
UMEIOTCS B MEPUOANYECKON TaONHIle, C YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTAB U 3apsi Aapa, 0011ee YMCIIO SJIEKTPOHOB U PACTIPEICIICHUE UX
M0 JJICKTPOHHBIM CJOSIM); OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B W3MEHEHUU CBOWCTB
9JIEMEHTOB M MX COEIMHEHHWH B MpEeNax MaJbIX MEPHOIOB M TJIABHBIX MOATPYII C yIETOM
CTPOCHHS UX aTOMOB;

6) xnaccuguyuposams XUMUYECKUAE SJIEMEHTBI; HEOPTaHMUYECKHE BEIECTBA, XUMHUUCCKHUE
peakuuu (10 YKCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, M0 TETIOBOMY 3 dexTy, mo
M3MEHEHUIO CTETICHEH OKHUCICHHSI XUMHUUECKUX SJIEMEHTOB);

7)  xapaxmepuzoeamv (ONMHCHIBATH) OOHKME M CrHenu()UUCCKHE XHUMHUYECKHE CBOMCTBa
MPOCTHIX U CJIIOKHBIX BEIIECTB, MOATBEPXKAasi OMMCAHUE IPUMEPAMU MOJICKYJISIPHBIX U MOHHBIX
YPaBHEHHM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

8) cocmaensime ypaBHEHHS DIIEKTPOIUTHYSCKON JTUCCOIMALIMU KHCIIOT, ISJIOYCH U COJIeH;
MOJIHBIE M COKpAaIEHHBIE YpaBHEHUS pEaKiMid HMOHHOrO OOMEHA; YpaBHEHMs pEeaKIIHii,
MOATBEPKIAIONINX CYIIECTBOBAHUE TEHETHMUECKOW CBSA3M MEXIy BEIIECTBAMH Pa3IUYHBIX
KJIaCCOB;

9) packpvisameb cyuHOCmMb OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIHi MOCPEICTBOM
COCTABIICHUS AJIEKTPOHHOTO OanaHca 3TUX PeaKIIHii;

10) mpoenozuposams CBOWCTBA BEHIECTB B 3aBHCHMOCTH OT WX CTPOCHHS; BO3MOXKHOCTH
MPOTECKAHMS XUMHUYECKUX TIPEBPAICHUI B Pa3IMYHBIX YCIOBHUSIX;

11) ebiuucsames OTHOCUTEIBHYIO MOJICKYJISPHYIO M MOJIIPHYIO MacChl BEIIECTB; MacCOBYIO
JIOJI0  XMMUYECKOTO 3JEeMEHTa Mo (OopMysie COeIMHEHHUS; MAacCOBYIO JOJIO BEIIECTBAa B
pacTBOpe; MPOBOAMUTH PACUYETHI IO YPABHEHUIO XUMUIECKON peaKIny;

12) cnedosams TpaBUIaM TOJB30BAHHS XHUMHUYECKOH MMOCYAOH M J1a00paTOpHBIM
o0opyZOoBaHMEM, a TakKe TMpaBuUiaM oOOpalieHusi ¢ BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSIMU TIO BBITIOJIHEHUIO JTA0OPATOPHBIX XHMHUYECKHX OTBITOB TO MOJYYCHHIO H
coOuMpaHuio ra3000pa3HBIX BEIIECTB (aMMHAKa U YIJIEKUCIIOTO Ta3a);

13) nposooums peaxiyu, MOATBEPIKAAIOIINE KAYeCTBCHHBIH COCTAB Pa3JIMYHBIX BEIICCTB:
pacmo3HaBaTh ONBITHBIM MyTEM XJOPUA-, OpOMUA-, HOAUI-, KapOoHaT-, docdar-, cunmmkar-,
cyib(dar-, TUAPOKCHI-UOHBI, KATHOHBI AMMOHMSI M HOHBl H3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOUIUE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIICCTB;



14) npumensims OCHOBHBIC OIIEPAIMU MBICIUTEIBHON ICATEIHHOCTH — aHaJIW3 U CHHTE3,
CpaBHeHHE, 0000IIeHHE, CUCTEMATU3alMIO, BBISIBICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3EH —
JUISl U3YUYEHHUs CBOMICTB BEIIECTB U XUMHYECKUX PEaKILHil; €CTECTBEHHO-HAYYHBIE METOMbI
MO3HAHUS — HAOMIOZCHUE, W3MEpPEHUE, MOJCIUPOBAHKE, OJKCIHEPUMEHT (peajbHBbId U
MBICJICHHBIH).



TEMATHUYECKOE INTAHUPOBAHUE

8 KIIACC
Ne | HaumenoBanue KonunuectBo yacos OnexTpoHHbIe (IUPPOBBIE) 00pa30BaTENbHBIE PECYPCHI
I/ | pa3zieioB U TeEM
IIPOrpaMMBbI
BCErO | KOHTPOJIb | MPaKTH4
HBIC €CKHue
paboThI paboThI
Paznen 1. IlepBoHavasibHbIE XUMUYECKUE MTOHITUSA
1.1 | Xumus — BakHas 6 0 2 https://media.prosv.ru/content/item/reader/7896/ -snexTpoHHBIH yu4eOHUK
00J1aCTh €CTeCTBO3HAHUS "Xumus.8 knacc"
U PaKTUIECKOM https://content.edsoo.ru/lab/ - TaTepakTiBHBIE BUPTYaIbHBIC 1a00OPAaTOPHBIE
JESITENIbHOCTH YeNIOBEKa Y TIPAKTUYECKUE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter_subject=5
-Xumus (3aHUMATENbHbBIE OTBITHI, AIEKTPOHHBIE MJIAKAThI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O01aK0 3HAHUI.
[Ixoma". Xumus, 8 kiaacc
1.2 | BemecTBa 14 1 0 https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHbI yueOHUK
U XMMHYECKHE pPEaKLINU "Xumns.8 knacc"
https://content.edsoo.ru/lab/ - laTepakTiBHBIC BUPTYAIbHBIC JIAOOPATOPHBIC
Y TIPAKTUYECKUE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumus (3aHUMATENbHbBIE OTBITHI, AIEKTPOHHBIE MJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -rpenaxep "O01aKk0 3HAHUI.
[IIkona". Xumus, 8 kinacc
https://www.yaklass.ru- SIKnacc — oOpa3oBaTebHbIN HHTEPHET-PECYpPC
Hroro no paznery 20




Paznen 2. Baxknenuve npeIcTaBUTENIM HEOPTAHUYECKUX BEILIECTB

2.1

Bosnyx. Kucnopogn.
[Tonsitue 00 okcumax

5

0

1

https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBII yueOHUK
"Xumus.8 kiacc"

https://content.edsoo.ru/lab/ - lnrepakTuBHBIE BUPTYAIbHBIE JIAOOPATOPHBIC
U TIpaKTUYeCcKue paboTsl
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMus (SaHI/IMaTeJ'IbHI:Ie OIIBITBI, 3JICKTPOHHBIC IIJIAKATHI 1 TGCTI)I)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O01aK0 3HAHUI.
[IIkona". Xumus, 8 kinacc

https://www.yaklass.ru- SIKnacc — oOpa3oBaTebHBIN HHTEPHET-PECYPC

2.2

Bopopon.
IloHsaTue o xucnoTax
H COJIAX

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

https://content.edsoo.ru/lab/ - IarepakTuBHBIE BUPTYIBHBIC JIAOOPATOPHBIC
U IPAKTUYECKHE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XUMus (SaHI/IMaTeJIBHLIe OIIBITHI, SJICKTPOHHBIC TUIAKATHI U TCCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O01ako 3HaAHUH.
MIxoma". Xummus, 8 knacc

https://www.yaklass.ru- SIKimacc — oOpa3oBaTeIbHBIN HHTEPHET-PECypPC

2.3

KonunuecTBeHHBIE
OTHONIEHUS B XUMUH

https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBIIH yu4eOHUK
"Xumus.8 kiacc"

https://content.edsoo.ru/lab/ - larepakTuBHBIE BUPTYIBHBIC JIAOOPATOPHBIC
Y TIpakTHYeCcKue padboThl
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMus (SaHI/IMaTeJ'IBHLIe OIIBITHI, 3JICKTPOHHBIC TUIAKATBI 1 TeCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O01ako 3HaAHU.
IMIxoma". Xummus, 8 knacc

https://www.yaklass.ru- SIKimacc — obGpa3oBaTeIbHbII HHTEPHET-PECYPC




2.4

Bopa. PactBopbr.
[TousiTe 00 OCHOBAHUAX

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

https://content.edsoo.ru/lab/ - lnrepakTuBHBIE BUPTYAIbHBIE JIAOOPATOPHBIC
U TIpaKTUYeCcKre paboThl
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumus (3aHUMATENbHbBIE OTBITHI, AIEKTPOHHBIE MJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -rpenaxep "O01ako 3HaAHUH.
MIxoma". Xumwus, 8 knacc

https://www.yaklass.ru- SIKnacc — oOpa3oBaTebHbIN HHTEPHET-PECYPC

2.5

OCHOBHBIE KJIaCCHhI
HEOPraHUYE€CKUX
COeIMHEHUN

12

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

https://content.edsoo.ru/lab/ - arepakTuBHBIE BUPTYyaIIbHBIE JTAOOPATOPHEIE
Y IPAKTUYECKHE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XUMus (SaHI/IMaTeJIBHLIe OIIBITHI, SJICKTPOHHBIC TJIAKATBI U TCCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O01ako 3HaAHU.
MIxoma". Xumwus, 8 knacc

https://www.yaklass.ru- SIKimacc — oOpa3oBaTeIbHBIN HHTEPHET-PECypPC

Hroro no pazneny

33

Pazgen 3. [lepuonnueckuit 3axoH u [leprnoanueckas cucremMa xumuueckux sneMmentoB . . Meneneesa.

CTpOGHI/Ie aToMOB. XuMHuecKkas cBsI3b. OKHCIUTEILHO-BOCCTAHOBUTEILHEIC pPCaKnunu




3.1 | [lepnoanueckuii 3aKoH | | 7 https://media.prosv.ru/content/item/reader/7896/ -3nekTpoHHbBIN Y4eOHUK
[Teprnoanueckas cucrema "Xumus.8 knacc"
XUMHYECKUX JICMECHTOB https://content.edsoo.ru/lab/ - nrepakTuBHBIE BUPTYaIbHBIE JIAOOPATOPHBIE
. . Menpeneesa. U TIpaKTUYeCcKue paboTsl
Crpoenue aroma https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumus (3aHUMATENbHbBIE OTBITHI, AIEKTPOHHBIE MJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -rpenaxep "O01ako 3HaAHUH.
MIxoma". Xumwus, 8 knacc
https://www.yaklass.ru- SIKnacc — obpa3oBaTenbHbIN HHTEPHET-PECYPC
3.2 | Xummuueckast CBsI3b. 8 https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBII yu4eOHUK
OKucnuTENbHO- "Xumus.8 knacc"
BOCCTaHOBHTEIIHHbBIC https://content.edsoo.ru/lab/ - lntepakTiBHBIE BUPTYAIbHBIE JIAOOPATOPHBIC
peakuuu Y TIPaKTUYEeCKue paboTh
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumus (3aHUMATENbHbBIE OTIBITHI, AIEKTPOHHBIE MJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O01ako 3HaAHUH.
IMIxoma". Xummus, 8 knacc
https://www.yaklass.ru- SIKimacc — o0Opa3oBaTebHBIN HHTEPHET-PECYPC
Hroro no pazneny: 15
OBIIEE KOJIMYECTBO 68

YACOB IIO ITTPOT'PAMME




9 KIIACC

Ne | HaumeHnoBanue KonunuectBo yacos DnexkTpoHHbIe (IUPPOBbIE) 00pa30BATEILHBIE PECYPCHI
/T | pa3/ieJioB U TEM
MPOTrpaMMBbl
BCEro | KOHTPOJIb | MpaKTHue
HbIE CKHe
paboTtel | paboTHI
Paznien 1. BemiecTBo 1 XUMUYECKUE PEAKITUU
1.1 |TloBTOpeHue u 5 0 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbIN yueOHUK
yTIIyOJICHUE 3HAaHUM "Xumus 9 knacc"
OCHOBHBIX pa3/IeJIOB https://content.edsoo.ru/lab/ - aTepakTuBHBIC BUPTyallbHBIE
Kypca 8 Knacca 71a00paTOPHBIC U MPAKTUIECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumus (3aHUMATEINIbHBIE OIBITHI, YIEKTPOHHBIC TTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06nako 3HaHUI.
Mxoma". Xummus, 8 kiaacc
https://www.yaklass.ru- SIKnacc — o0Gpa3oBaTebHBIN HHTEPHET-PECYPC
1.2 | OcHOBHBIC 5 0 0 https://media.prosv.ru/content/item/reader/7897/-35exTpoHHBIH yueOHUK
3aKOHOMEPHOCTH "Xumusa 9 knacc”

XUMHUYECKUX PEAKIINI

https://content.edsoo.ru/lab/ - MaTepakTuBHBIC BUPTYyalIbHBIE
71a00paTOPHBIC U MPAKTUIECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter_subject=5
-XumMus (SaHI/IMaTeJ'IBHBIG OIIBITHI, 3JICKTPOHHBIC IIAKAThI U TGCTLI)
https://school.oblakoz.ru/materials/496049 -tpenaxkep "O0aK0 3HAHUIA.
[Ixoma". Xumus, 8 kiaacc

https://www.yaklass.ru- IKinacc — oOGpa3oBarebHbBII HHTEPHET-PECypC




1.3 | DnekTpoauTHYECKas 9 1 https://media.prosv.ru/content/item/reader/7897/->nexTpoHHbIN yueOHUK
JTUCCOLMALINS. "Xumus 9 knacc"
XUMUYECKHE PEAKIIHH B https://content.edsoo.ru/lab/ - aTepakTHBHBIC BUPTyalIbHBIE
pacTBopax 1a0opaTOpHBIE U MPAKTUIECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMust (3aHUMATEIIbHBIE OIBITHI, AJICKTPOHHBIC IJIAKATHl U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OGnako 3HaHUH.
MIxoma". Xumwus, 8 kiacc
https://www.yaklass.ru- SIKnacc — oOpa3oBaTebHBIN HHTEPHET-PECYPC
Uroro no pazneny 19

Pa3nen 2. Hemetaiuibl U UX coefMHEHUS

2.1

OO1as XxapakTepucTHKa
XUMHYECKUX DJIEMEHTOB
VIIA-rpymmesl. ['anorenst

4

0

https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbIN YUCOHUK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - aTepakTHBHBIC BUPTYalIbHBIC
7a00paTOpHBIC U MPAKTHYECKHE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XumMus (3aHI/IMaTeJ'IBHBIC OIIBITHI, 3JICKTPOHHBIC INIAKAThI 1 TGCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06nako 3HaHUI.
[IIxona". Xumus, 8 kiaacc

https://www.yaklass.ru- SIKnacc — oOpa3oBarebHBIN HHTEPHET-PECypC

2.2

OO01as XxapakTepucTHKa
XUMHYECKUX IIEMEHTOB
VIA-rpynmnsl. Cepa u eé
COCTUHEHHUS

https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbII yaeOHUK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - UutepakTiBHBIC BUPTYyalbHbIC
1abopaTopHbIC U MPAKTUIECKHE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumus (3aHUMaTEIbHBIE OTBITHI, JIEKTPOHHBIE TIJIAKAThl U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OG6nako 3HaHHUHA.
IIIxona". Xumus, 8 kiaacc

https://www.yaklass.ru- IKinacc — o0Gpa3oBaTebHbBII HHTEPHET-PECYPC




2.3 | O0Omas xapakTepucTika |5 1 https://media.prosv.ru/content/item/reader/7897/->nexTpoHHbIN yueOHUK
XUMUYECKUX JIEMEHTOB "Xumus 9 knacc"
VA-rpymisl. A30T, https://content.edsoo.ru/lab/ - aTepakTHBHBIC BUPTyalIbHBIE
dochop n nx 1a0opaTOpHBIE U MPAKTUIECKHE PAOOTHI
COCTUHCHHMS https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumus (3aHUMATENIbHBIE OIBITHI, JIEKTPOHHBIE TIIAKAThI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OGnako 3HaHUH.
MIxoma". Xumwus, 8 kiacc
https://www.yaklass.ru- SIKiacc — oOpa3oBaTenbHbIii HHTEPHET-PECYPC
2.4 | O6mas xapakrepuctrka | 10 1.5 https://media.prosv.ru/content/item/reader/7897/->nexTpoHHbIN yueOHUK
XUMHYECKHUX JIEMEHTOB "Xumus 9 knacc"
IVA-rpymms. https://content.edsoo.ru/lab/ - UutepakTHBHBIE BUPTYyalbHbIE
VYriieposl U KpeMHUI U 1a0opaTOpHBIE U MPAKTUUYECKUE PAOOTHI
UX COCAMHEHHS https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter_subject=5
-Xumus (3aHUMATENIbHBIE OIBITHI, JJIEKTPOHHBIE TIIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06nako 3HaHUH.
IIIkona". Xumus, 8 Kaacc
https://www.yaklass.ru- IKinacc — o0Gpa3oBaTeIbHBII HHTEPHET-PECYPC
Wroro no pazaeny 25
Pa3nen 3. MeTtasuisl 1 UX COSTUHEHUSA
3.1 | Obmue cBoiicTBa 4 0 https://media.prosv.ru/content/item/reader/7897/-35exTpOHHBIH yueOHUK

MCTAJIJIOB

"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - UutepakTHBHBIC BUPTYalibHBIC
1abopaTopHbIe U MPAKTUIECKHE PaOOThI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter_subject=5
-XumMus (SaHI/IMaTeJ'IBHBIC OIIBITHI, 3JICKTPOHHBIC IIAKAThI U TGCTLI)
https://school.oblakoz.ru/materials/496049 -tpenaxkep "O0aK0 3HAHUIA.
[Ixoma". Xumus, 8 Kiaacc

https://www.yaklass.ru- IKinacc — o0Gpa3oBarebHbBII HHTEPHET-PECypC




3.2

Baxxueiinme MmeTauisl 1
WX COEIUHEHUS

17

2.5

https://media.prosv.ru/content/item/reader/7897/-3exTpoHHbII yueOHUK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - uTepakTHBHBIC BUPTyalIbHBIE
1abopaTopHbIC U PAKTUIECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumusi (3aHUMATENIbHBIE OIBITHI, JJIEKTPOHHBIE TIAKAThI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OGnako 3HaHUH.
MIxoma". Xumwus, 8 kiaacc

https://www.yaklass.ru- SIKnacc — oOpa3oBaTebHBIN HHTEPHET-PECYPC

Hroro no pazneny:

21

Paznen 4. Xumus u okpyxaronias cpen

4.1

BemecTtBa n MaTepuansl
B )KM3HM YeJIOBEKa

3

https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHBIH yueOHUK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - aTepakTuBHBIC BUPTyallbHBIE
1ab0opaTopHbIC U MPAKTUIECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XumMus (3aHI/IMaTCJIBHBIe OIBITHI, 3JICKTPOHHBIC TUIAKATBI 1 TGCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OG6nako 3HaHUI.
MIxoma". Xummus, 8 kiacc

https://www.yaklass.ru- SIKnacc — obGpa3oBaTebHBIN HHTEPHET-PECYPC

Hroro no pazneny:

OBIIEE KOJIMYECTBO
YACOB IIO ITPOIT'PAMME

68




Hedreroranckoe paiioHHOe MyHUIIMIIAJIbHOE 001Ie00pa3oBaTe/ibHOE OI01KETHOE
yupexxkaenne «CajabIMCKas cpeaHss o0meoOpa3oBaTenbHas mkoJaa Ne 1

IHOYPOYHOE
IINTAHUPOBAHUE

XUMUA

(HaMMeHOBaHHE y4eOHOM AUCIUILIMHBI)

8

(kyacc)

HHaHI/IPOBaHI/Ie COCTaBJICHO Ha OCHOBC pa60qe171 IIporpaMmabI

0 XUMHUH 8-9 KI1acchl

B coorBercTBUM ¢ DI'OC 0CHOBHOrO 0011Er0 00Pa30BaAHUS

( ®I'OC HayanabHOTO, OCHOBHOTO, CPEJHET0 OOIIEr0 00pa3oBaHUs )

YMK: TI'abpuensu O.C. Xumus 8 kiacc. YueOHUK i 00111€00pa30BaTeNbHbIX
opranm3anuii/ O. C. I'abpuensH, U.I'. Octpoymos, C.A. Cnagkos — M.: [Ipocsemenue, 2019r.

(yka3zatb aBTOpa, H31ATEIBCTBO, FO U3AAHUS)

KonuuectBo yacoB Bcero: 68 |, B Henemo 2

VYyurens: UBanosa ["annua CepadrMOBHA

. CanpiM

2022- 2023 y4eOHbIii TOJ



Komnunuectso yacos

/T JlaTa rutas. | Buapl, hopMbl KOHTPOJIS
Bcer | Kon | IIpak
Tema ypoka M3y4CHUS
0 PO | tuye
b
CKHe
HBIC
pabo
pabo
TBI
TBI
68 5 6

1. |Ilpeamer xumuu. Ponp xumun B | 1 0 0 05.09 | YcrHslii onpoc
YKU3HU YeTIOBEKa.

2. | XuMus B CHCTEME HayK. 1 0 0 07.09 | YcTHbIii onpoc
MeTo/1b1 T03HAHUS B XUMUHU.

3. | IIpaktuueckas pabora Ne 1. 1 0 1 12.09 | [Ipaktuueckas pabota
«3HaKOMCTBO C TpaBUJIAMHU
0€3011aCHOCTH U MPpUEMaMHU
paboThl B XUMHUYECKOM
naboparopuu. IIpaBuna paboTsl
B J1a0OpaTOpUU U PUEMBI
oOpailieHus ¢ 1abopaTOPHBIM
000pyTI0BaHUEM).

4. | Tena u BeuiectBa. dusnyeckue 1 0 0 14.09 | Camoornenka ¢
CBOICTBA BEIIECTB. ArperaTHoe HCTOJIb30BAHUEM
COCTOSIHUE BETIECTB. «OIEHOYHOTO JINCTa»

5. | UucThle BemecTBa U CMECH. 1 0 0 19.09 | YcrHBIit onpoc
CriocoObI pa3ieiieHus: CMecen.

6. |IIpakTtuueckas pabora Ne 2. 1 0 1 21.09 | I[Ipaktuyeckas paboT
«Paznenenune cmecei. Ouncrka
3arpsI3HEHHON MOBAPEHHON
COJIH».

7. | ATombl u Moniekynbl. [IpocTeie 1 0 0 26.09 | Camoorenka ¢
Y CIIO’KHBIE BeIIecTBa. ATOMHO- WCTIOJIb30BaHUEM
MOJIEKYJISIPHOE YUEHHE. «OIEHOYHOTO JIUCTa»

8. | Xumuueckue 351eMeHThl. 3HaKH 1 0 0 28.09 | Xumuueckwuii
(CUMBOJIBI) XUMHUYECKUX JTUKTaHT
JJIEMEHTOB.

9. | 3akoH HOCTOSHCTBA COCTaBa 1 0 0 03.10 CaMOOI1IeHKa C

BEIIECTB. XUMHUECKas

HUCIIOJIB30BaHHEM




(dhopmyira. BaJeHTHOCTh aTOMOB
XUMHUYECKUX 3JICMEHTOB.

«OLEHOYHOTO JINCTAY

10. | CocraBiieHre XUMAYECKUX 05.10 | CamoorieHka ¢
(hopMyIT 11O BAJICHTHOCTH. HCIIOJIE30BaHUEM
Haxoxnenue BaJeHTHOCTH «O1€HOYHOI O JINCTAaY
XUMHUYECKHUX DIIEMEHTOB IO
tbopmye.

11. | OTHOCHTENbHAS aTOMHAS 10.10 | IIncbMeHHBII KOHTPOIb
Macca. OTHOCUTENLHAS
MOJIeKYJIsipHas Macca. Pemenue
3aJla4 Ha BBIYHCIIEHUE
OTHOCHUTEJILHON MOJIEKYJIIPHOMN
MAaccChI BEIIECTB.

12. | MaccoBas J0JIsI XUMHYECKOTO 12.10 CamMoolIeHKa ¢
DJIEMEHTA B COENMHEHNH. HCIIOJIL30BaHUEM

«O11€HOYHOTI 0 JINCTAaY

13. | Pemenue 3aau Ha BHIYMCIICHUE 17.10 | IIucbMeHHBIH KOHTPOJIb
MacCOBOM JIOJIM XUMHYECKOT'O
a1emMeHTa 1o popmyie
COEITHEHMS.

14. | duznueckre U XUMHUYECKHE 19.10 | YcrHBIt onpoc
SIBJICHUS. XUMHUYECKas
peaxius.

15. | Ilpu3Haku U yCIOBHS 24.10 | CamoorieHka ¢
MPOTEKAHUST XUMHYECKUX HCIIOJIF30BaHUEM
peaKIuid. «ONEeHOYHOT0 JIUCTa»

16. | 3akoH coXpaHEHUs MaCChI 26.10 | YcrHBIi onpoc
BemectB. M.B. JlIoMmoHOCOB —

YYEHBIN-PHIUKIONEUCT.
17. | XuMuveckue ypaBHEHHUSI. 07.11 | CamooreHka ¢
HCIIOJIF30BaHUEM
«OIEeHOYHOTO JIUCTa»
18. | Tunbl XUMUYECKUX PEAKITAN 09.11 CaMOOI1IeHKa C

(coenuHeHwMs, pa3IoKEeHUS,
3aMeINIeHus, OOMEHa).

HUCIIOJIB30BaHHEM
«OI_[eHO‘IHOFO JIUCTa»




19.

O000111eHNE U CHCTEMATH3aIMHI
3HAHWH 10 TEME
«ITepBoHauanbHBIC
XAMUYECKHE TTOHITUI.

14.11

CaMOOI1IeHKa C
HCIIOJIL30BAHUEM
«OLEeHOYHOTO JIUCTAa»

20.

Kontponbnas padota Nel mo
teme «IlepBoHauanbHbIE
XUMUYECKUE MOHATUSD.

16.11

KonTponbnas pabora

21.

Bo3nyx — cMech razos. CoctaB
BO3MlyXa. 3arps3HeHUe BO3IyXa,
CIIOCOOBI €0

MpeI0TBPALICHUS.

21.11

VYcTHbli onpoc

22.

TennoBoii 3pPexT XuMUIeCKoi
peaKIuu, MOHSITHE O
TEPMOXHUMHUYECKOM YpaBHEHUH,
9K30- ¥ SHJOTEPMHUYECKHIX
peakuusx. Tornumso.

23.11

VYcTHbli onpoc

23.

Kucnopon — xumuueckuii
3JIEMEHT U IPOCTOE BEIIECTBO.
O30H. Haxoxnenue kucioposaa
B IIpUpoJie, PU3NYECKUE U
XUMHUYECKHE CBOWCTBA.

28.11

CaMooI1IeHKa C
HUCIIOJIL30BAaHHUEM
«OLEeHOYHOTO JINCTAY

24,

Crnioco0sl nosty4eHus
KHCJIOpOJia B JabOpaToOpuu 1
MIPOMBIINIJIICHHOCTH.
[Ipumenenne kucmopoaa.
[TonsiTre 06 oxcuaax.

30.11

[TrceMeHHBIN KOHTPOJIb

25.

[IpakTuueckas pabora Ne 3.
«Ilomyuenue u cobupanue
KHCIIOpO/ia, U3yUYEHHE €ro
CBOMCTB».

05.12

[IpakTnueckas pabora

26.

Bonpopoa — xumuueckuii
3JIEMEHT M TIPOCTOE BELIECTBO.
Haxoxnenue B mpupoe,
CHOCOOBI MOTYYECHHUSI.

07.12

[IpakTnueckas pabora

217.

dusnueckue U XUMUYECKHE
CBOWCTBA, MPUMCHEHHE
BOJIOPO/IA.

12.12

CaMooIIeHKa ¢
HCIIOJIL30BAHUEM
«OLIEHOYHOI'O JIUCTaY




28. | Ilpaktuueckas pabora Ne 4. 09.01 | [IpakTtuyeckas pabota
«ITonmydenne u coOupanme
BOJIOPOIa, U3YUYECHHE €TI0
CBOWCTBY.

29. |IloHsTHE O KUCIIOTAX U COJISX. 14.12 | YcrHbIi onpoc

30. | Ypok 0600meHus u 19.12 | CamooreHka ¢
CUCTeMAaTHU3allu1 3HAHUN HCIOJIb30BaHUEM

«O11€HOYHOT 0 JIHCTa

31. | KonTponbsHas padora Ne2 mo 21.12 | KontpomabHas pabora
teMe: "BaxHelmue
COEIMHEHUS] HEOPTaHUYECKUX
BEILECTB: KUCIOPOJ1, Bogopoa"

32. | KommuecTtBo BemecTsa. MoJib. 11.01 YcTHBIH onpoc
Monspaas macca.

33. | 3akoH ABoranpo. MonspHbIT 16.01 CaMOOI1IeHKa C
00BEM razos. HCIOJIb30BaHUEM

«O1I€HOYHOT O JIUCTa»

34. | Pemenue 3amay Ha 18.01 CaMOOI1IeHKa C
B3aMMOCBS3b KOJINYECTBA HCIOJIb30BaHUEM
BeIleCcTBa, 00bEMa U MacChl «OI1I€HOYHOT O JICTa»
ra3oB. Pacuérel o
XUMHUYECKUM YPABHCHHSIM.

35. | Pacuérel Mo XUMHUYECKUM 23.01 | [TucbMeHHBIH KOHTPOIb
ypaBHeHusM. [Ipumenenue
3aKoHa ABOrajpo.

36. | duznyeckue CBONCTBA BOJIBI. 25.01 | YcrHsIit onpoc
XUMHUYECKUE CBOKWCTBA BOJBI.

OcHoBanus. Kpyroopot Bozsl
B TIPUPO/IC.

37. | Bona kak pacTBOpUTEIb. 30.01 | Camoorenka ¢
PactBopsl. Hackiiennbie u HCTIOJIb30BaHUEM
HEHACBHIIIICHHBIE PACTBOPHI. «OIIEHOYHOT O JINCTaY
Posib pacTBOpOB B ipupoie U B
KU3HU YeoBeKa

38. | MaccoBast 107151 BeIIECTBA B 01.02 | [TucbMeHHBIN KOHTPOJIb

pactBope. Beruucienus ¢




HUCITOJIB30BAHUECM INTOHATHUS
«MaccoBas JI0JIsI BEIIeCTBa B
pacTBope».

39. | IIpaktuueckas padora Ne 5 06.02 | [IpakTuueckas pabota
«IIpuroToBiieHHE PaCTBOPOB C
onpeacIEHHON
KOHIIEHTpaIUEh».

40. | O0001menne 1 cucTeEMaTU3ALIIS 08.02 CaMOOI1IeHKa C
3HAHHUH 110 TEMaM: HCIIOJIb30BAHUEM
"KoanuecTBeHHBIC OTHOIICHUS «O1LEHOYHOT 0 TUCTaY
o xumuu. Bona. PactBopsr”

41. | KonrposbHas padota Ne3 mo 13.02 | KontpospHas pabota
temaM: "KonndecTBEeHHEBIC
OTHOIIICHUS 110 XUMHH. Bopa.

PactBops!"

42. | Knaccuduxanus 15.02 | YcrHblii onpoc
HEOPTaHMYECKUX COSAMHECHU.

43. | Oxcuasl: COCTaB, 20.02 [TucbMEHHBI KOHTPOJIH
KinaccupuKanus,

HOMeHKIatypa. [lonyuenue u
XUMHYECKHE
CBOMCTBa OKCHJOB

44. | OcHoBanus. Knaccuduxanus 22.02 | CamoorieHka ¢
OCHOBaHMIA: MEIOUH U HCIIOJIb30BAHUEM
HEPACTBOPHUMBIE OCHOBAHUSI. «O11eHOYHOT0 JIUCTAY
Howmenkiatypa ocHOBaHMiA.

45. | OcHoBaHus: PU3NUECKUE U 27.02 | TectupoBaHue
XUMHUYECKHE CBOMCTBA,

CIOCOOBI TIOTYyYEHUS

46. | Kuciortsl: cocTas, 01.03 | Camoomenka ¢
KJIacCU(UKaIus, KCIIOJIb30BaHUEM
HOMEHKJIaTypa, GU3NIECKUE «O11eHOYHOTO JIUCTAY
CBOMCTBaA

47. | KHCIIOTBI: XUMHUYECKHE 06.03 | CamoorieHka ¢
CBOICTBa, CITIOCOOBI TTOTyYCHUSI. HCIIOJIb30BaHUEM
Pan akTuBHOCTH METAIIIOB «OLEeHOYHOTO JIUCTAa»

48. | Comu (cpennwue): 09.03 | [TucrMeHHBII KOHTPOJIb

HOMEHKJIaTypa, CII0COObI




IIOJIYyUCHU, B3&I/IMOI[GI>1CTBH€
COJIeH ¢ MeTaIaMH,
KHCJIOTaMU, IIEI0YaMHu 1
COJISIMH

49.

I'enetnueckas CBA3b MEXKIY
KJIacCaMU HEOPraHUYECKUX
COE€IMHEHU.

13.03

CaMool1ieHKa ¢
HCIIOJIb30BAHUEM
«OLIEHOYHOI'O JIUCTaY

50.

[IpakTrueckas padota Ne 6.
Pemienue skcnepuMeHTaIbHBIX
3aaa4 1o reme « OCHOBHbIE
KJIaCChl HEOPTaHUYECKUX
COEMHECHUIN

03.04

[IpakTuueckas pabora

51.

Brrunciienus o ypaBHeHUSAM
XUMHYECKON PeaKuu

15.03

IIncbMEeHHBINM KOHTPOJIb

52.

Ypok 0600611eHus 1
CUCTEMATHU3aLMs 110 TEME:
"BakHeuue npeicTaBUuTeNu
HEOpraHMYECKUX BeIlecTB"

20.03

CaMooI1IeHKa C
HUCIOJIL30BAaHHUEM
«OLEeHOYHOTO JINCTA»

53.

KontponbHas padora Ne4 o
teme "Baxueiiue
peCTaBUTENN
HEOpPraHWYECKUX BEIEeCTB"

22.03

KonrpomnsHas pabora

54.

[lepBble MOMBITKU
KJ'IaCCI/I(bI/IKaIII/II/I XUMHNYCCKUX
anemeHTOoB. [IoHsTHEe 0 rpymnmax
CXOJHBIX DJIEMEHTOB.
DNeMEHTHI, KOTOpbIE 00pa3yroT
am(oTepHble OKCUJIBI U
THJIPOKCHU/IBI.

05.04

YeTHBI o1poc

55.

[Tepronnueckuii 3aKOH 1
[Tepronnueckas cuctema
XUMUYeCcKHX djieMeHToB [[. 1.
Menneneesa. [lepuospl,
TPYIIIbI, TOATPYIIIIHL.
DU3NYECKUI CMBICT HOMEPOB
TepPUO/Ia UTPYTIITHI

10.04

VY eTHBI orpoc

56.

Crpoenue atomoB. CocTaB
aTOMHBIX saep. M30TomslL.
ONEKTPOHBI.

12.04

CaMooOIIeHKa C
UCIOJb30BAHUEM




«OLEHOYHOTO JINCTAY

57. | CTpoeHue 3MEKTPOHHBIX 17.04 | YcrHsIii ompoc
000J104€K aTOMOB nepBbIX 20
XUMHUYECKHUX 3JIEMEHTOB
HNEPUOANYECKOIN CUCTEMBI
J1. 1. MenneneeBa

58. | XapakTepucTuka XUMHYECKOTO 19.04 | Camoormenka ¢
3JIEMEHTA IO €ro MOJI0KEHUIO B HCIIOJIb30BaHUEM
[Iepuonnueckon cucreme /1. U. «O1EeHOYHOI0 JTUCTa
Meneneesa.

59. | 3aKOHOMEpPHOCTH U3MEHEHUS 24.04 CaMOOI1IeHKa C
paanyca aToOMOB XUMHYECKHX UCIOJIb30BaHUEM
3JIEMEHTOB, METAJUTMUECKUX U «O1I€HOYHOT O JIUCTa»
HEMETAJUIMYECKUX CBOWCTB 110
rpynmnam u nepuojam.

60. | 3nauenue Ileproguueckoro 26.04 | YcrHBIi onpoc
3akoHa u [lepuoanueckoi
CUCTEMBI XUMHUYECKUX
JJICMEHTOB JIJISl Pa3BUTHS HAYKH
n npaktuku. [. 1. Mennenees
— Y4E€HBII U rpa)KTaHUH.

61. | Xumuueckas CBA3b. 03.05 CaMooOlIeHKa C
KoBanentras (mosisspHast u WCTIOJIb30BaHUEM
HEMoJIIpHasi) CBS3b. «O1EeHOYHOI 0 JTUCTa
DNEeKTPOOTPUIIATENILHOCTD
XUMHYECKHUX 3JIEMEHTOB.

62. | MoHHas XUMHUYECKasi CBS3b. 10.05 | IIuceMeHHBIH KOHTPOJIb

63. | CTerneHb OKUCIICHHUS. 15.05 | YcrHBI onpoc

64. | OxucnuTenpHo- 17.05 | Camoomnenka ¢
BOCCT@HOBHTEIIBHBIC PEAKIINH. WCTIOJIb30BaHUEM

«OIEeHOYHOTO JIUCTa»

65. | IIpomecchl okucaeHUs 1 22.05 CaMOOI1IeHKa C

BoccTaHOBJIeHU. OKHCIUTEIN
N BOCCTAHOBUTCIIH.

HUCIIOJIB30BaHHEM
«OI_[eHO‘IHOFO JIUCTa»




66. | CocraBneHue ypaBHCHHIA 1 0 0 24.05 | IlucbMeHHBIH KOHTPOIIb
OKHCJTUTEIILHO-
BOCCTAHOBUTEIILHBIX PEAKIMN 1
CXEM 3JIEKTPOHHOTO OaaHca.

67. | Ypok o0o0mieHus u 1 0 0 29.05 CaMOOI1IeHKa C
CHCTEMATHU3ALMH 3HAHUIA. HCIIOJIF30BaHUEM
«O1€HOYHOI' O JINCTa

68. | [IpomexxyTouHas arTecTanus 3a 1 1 0 30.05 | KonTtposabHas pabota
Kypc XuMuu 8 Kiacca.

Hedreroranckoe pailoHHOe MYHHIIMIIAJIbHOE 00111€00pa3oBaTeibHOE OI0KETHOE
yupexaenne «CaabIMcKasi cpeaHssi o0ueodpasoBarebHas mKojaa Ne 1»

IHOYPOYHOE
ININTAHUPOBAHUE

XUMUA

(HaMeHOBaHHE y4eOHOH AUCIUILIHHEI)

9

(kmacc)

[1nannpoBaHue COCTaBIEHO HA OCHOBE paboueil MporpaMMbl

0 XUMHUH 8-9 KI1acchl

B coorBercTtBrn ¢ ®I'OC 0CcHOBHOTO 001110 0OPA30BAHUS

( ©I'OC HavaIBbHOTO, OCHOBHOTO, CPEAHET0 O0LIEro 00pa3oBaHus )

YMK: I'abpuensa O.C. Xumus 8§ kinacc. YueOHUK 1 0011e00pa3oBaTeIbHBIX
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Vuurens; UBanosa ["'annna CepadbumMmoBHA

. CanpiM

2022- 2023 yuebHblil rox

KonmyectBo yacos

Ne
i BCET' | KOHTp | IpakT
Tema ypoka 0 onbHbI | nyeck |/lata miad.| Buabl, GopMbl KOHTpOIIS
e ue N3y4eHUs
pabot | pabot
BI bl
68 4 7

1. | Ileppoanyeckuii 3aK0H. 1 0 0 02.09 | Camoorenka ¢
[Tepuonuueckas cucrema WCTIOJIb30BaHUEM
XUMHYECKHIX 3JIEMEHTOB «OI1EHOYHOTO JINCTa»
JI. 1. Menneneena.

CtpoeHne aToMOB.

2. | 3aKOHOMEpPHOCTHU B 1 0 0 07.09 | Camoorenka c
M3MEHEHHH CBOWCTB MCTIOJIb30BaHUEM
XMUMHUYECKHX 3JIEMEHTOB «O1EHOYHOTO JIUCTa»
IIEPBBIX TPEX NEPUOJIOB,

KaJIvst, KaJdbIAs U UX
COETMHEHUI1 B COOTBETCTBUH
C MOJIO)KEHUEM B
NEPUOJINIECKOI cucteme u
CTPOEHUEM aTOMOB.

3. | Knaccuduxamnus u 1 0 0 09.09 CaMOOI1IeHKa C
HOMEHKJIaTypa HCTIOJIb30BAHUEM
HEOPraHUYECKUX BEIECTB.




«OLEHOYHOTO JINCTAY

XHUMHYECKHE CBOMCTBA
BEILECTB, OTHOCSIINUXCS K
Pa3IMYHBIM KJlaccam
HEOPTaHUYECKUX
COCIUHEHHH, X
reHeTHYeCKas CBI3b

14.09

CaMooOIIeHKa C
HCIIOJIB30BAaHUECM
«OL1IEHOYHOIO JINCTaY

CtpoeHue BeliecTBa: BUJIbI
XUMHUYCCKOM CBSI3U. THIIBI
KPUCTAJUIMYECKUX PELIETOK,
3aBHCHUMOCTH CBOMCTB
BEIIECTBA OT THIIA
KPUCTAJUIMYECKON PEIIETKI

16.09

IIncbMeHHBI KOHTPOJIb

Knaccudukarnus
XUMUYECKHUX PEAKLUN 110
Pa3IMYHbIM IIPU3HAKAM.
DK30- U YHIOTEPMUYECKUE
peaKIMu, TEPMOXUMUYECKHE
ypaBHEHHUS.

21.09

YeTHBIN onpoc

ITonsiTHe 0 ckOpOCTH
XUMHUYECKON PEAKIIUU.
[TonsiTHE O TOMOTEHHBIX U
TeTEPOreHHBIX PEAKLIHX.
@akTopbl, BAUSIOLINE HA
CKOPOCTh XUMHUYECKOU
peakium.

23.09

CaMoolieHKa ¢
HCIIOJIb30BaHUEM
«OI11€HOYHOT O JIFCTAY
JlaGopaTopHbIii OTIBIT

Oo6partumsbie U HEOOpaTUMBIE
XUMHUYECKHE PEaKIIHil.
XHUMUYECKOE paBHOBECHE.
®daxTopHl, BIAUSIONINE Ha
CMEIlIeHNEe XUMUYECKOTO
paBHOBECHSI.

28.09

CaMoOoOI1IeHKa C
HUCII0JIb30BaAHUEM
«OIEeHOYHOTO JIUCTa»

OKHCIUTENHHO-
BOCCTaHOBUTEJIbHbBIE
peaKuru, SIEKTPOHHBIN
0anaHC OKUCITUTENHHO-

30.09

CaMOOI1IeHKa C
HCIIOJIL30BAHUEM
«OLEeHOYHOTO JIUCTAa»




BOCCTAaHOBUTEIHbHOU
peaKkuu.

10. | CocTaBieHue ypaBHEHUI 05.09 | [luceMeHHBIN KOHTPOJIb

OKHCIIUTEIBHO-
BOCCTaHOBUTEJIBHBIX
peaKkuuii ¢ UCI0JIb30BAHUEM
METO/1a JIEKTPOHHOTO

Oananca.

11. | Teopust 3J1€KTPOIUTHUECKOM 07.09 | YcrHsli ompoc;
JUCCOLMALUU. DIIEKTPOJIUTHI JlaGopaTOpHBIi OMBIT
Y HE3JIEKTPOJUTHL. KaTHoHBI,
aHUOHBI. MexaHn3M
JIUCCOLIMALINY BEIIECTB C
pa3IMYHBIMU BHJIaMU
XUMHUUYECKOH CBSI3H.

12. | Peakuuy HOHHOTO OOMEHA, 12.09 | CamoorlieHKa ¢
YCIIOBUS UX MMPOTECKAHHUS. HCIIOJIb30BaHUEM
Honnble ypaBHEHUS «OLEHOYHOTO JINCTa»
peakuuil. JlabopatopHslil OnbIT

13. | Xumudeckue cBOHCTBA 14.09 | Camoorenka ¢
KHCIIOT B CBETE HCIIOJIb30BaHUEM
MpeACTaBICHUHN 00 «O1EHOYHOTO JTUCTA»
ANEKTPOJIUTUYECKON JlabopatopHslil onbIT
JTUCCOLIMAIINY.

14. | XuMunueckue cBOMCTBA 19.09 CaMooI11eHKa C
OCHOBaHUI B CBETE HCIIOJIb30BaHUEM
npeAcTaBiIeHUN 00 «O11€HOYHOTO JTUCTA
ANEKTPOJIUTUYECKON JlabopatopHslil onbIT
JICCOTIHAIINH.

15. | XuMuueckue cBOWCTBa 21.09 | [TucbMeHHBINH KOHTPOJIb

coJieil B CBETE
IIpe/ICTaBICHUM 00
AIEKTPOIUTUYECKOMN
nmuccormanmy. IToasgarue o
TUIPOJIN3E COJICH.




16.

KauecTtBeHHbIE peakuyuy Ha
KAaTHOHBI U aHUOHBI.

26.09

JlaGopaTopHbIii OTIBIT

17.

[TpakTuyeckas pabora Nel.
Pemienue
AKCTIEPUMEHTAJIBHBIX 337249
o TemMe
"DneKkTpoauTHYeCcKas
nuccoryanus"”

28.09

[TpakTuyeckas padora

18.

Ypok 006001eHus U
CHCTEMAaTHU3aIu1 3HAHUHU 110
TeMe: BemecTBo n
XUMHYECKas peaKusl.

09.11

CaMoo1ieHKa ¢
HCIIOJIB30BaAaHUECM
«O1IEHOYHOIO JINCTaY

19.

KonTponbnas pabota mo
TeMe: BemlecTBo u
XUMUYECKast peaKiusl.

11.11

Konrpomnsnas pabora

20.

OO1as xapakTepucTUKa
rajgoreHoB. CTpoeHue u
¢dusmueckue cBoiicTBa
MPOCTHIX BEIIECTB —
raJOreHOB.

16.11

Y eTHBI o1poc

21.

Xnoposoaopon. ConsiHast
KHUCJI0Ta, XUMHYCCKHUEC
CBOICTBa, MOJTyUeHUE,
npuMmeHnenue. KayectBeHHas
peakiys Ha XJIOPUI-UOHBI.

18.11

CaMooI1eHKa ¢
HUCII0JIb30BaHUEM
«O11€HOYHOI 0 JINCTaY

22.

®OU3N0I0rIUEeCKOe JCHCTBHE
XJI0pa ¥ XJIOPOBOJOPO/Ia HA
OpraHu3M YeJIOBeKa.
Baxwuerime Xaopuabl U UxX
HaxO0XXJICHHUE B MPUPO/IC.

23.11

TectupoBanue

23.

[TpakTnueckas padora Ne2.
[Tonydenue consiHon
KHUCIIOTHI, U3yYEHHE €€
CBOMCTB.

25.11

IIpakTnueckas pabora




24,

OOm1ast XxapaKTepUCTHKA
aneMeHToB VIA-rpynmsl.
Oco0EeHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE
CTETICHU OKUCIICHHUS.

30.11

YceTHBI o1poc

25.

CtpoeHue u CBOMCTBA
MPOCTHIX BEIIECTB —
KHCIIOPOJIa U CEpHI.
AJnoTponHsie
MoauduKamm.

02.12

Y eTHBI o1poc

26.

CepoBoopo/1, CTpoeHue,
($U3UYECKHEe U XUMUYECKUE
cBoricTBa. OKCHUIBI CEPBI KaK
MPEACTABUTENHN KUCIOTHBIX
OKCHJIOB.

07.12

CaMOOI1IeHKa C
HUCIOJIb30BAHUEM
«O1EHOYHOr 0 JIUCTAY

27.

CepHas KHCIIOTA,
(1)I/I3I/I‘~ICCKI/IG U XUMHNYECKHUEC
coiictBa. Conu cepHOi
KHCJIOTBI, KAUeCTBEHHAs
peakius Ha cynb(ar-uoH.
IIpumeHeHne cepHOM
KHCJIOTHI.

09.12

YeTHBIN onpoc

28.

[TpoMmbIIIIEHHBIH cr10c00

MOJYYEHUSI CEPHOM KUCIIOTHI.

Pemntenue 3agad Ha
HaxX0KICHUE MacCOBOM 10N
BbIXOJa HpOJIYKTa peaKuI/m

14.12

CaMooI11eHKa C
HUCIIOJIL30BAHHNEM
«OLEeHOYHOTO JINCTA»

29.

Haxoxnenue cepbl u eé
COEIMHEHUI B IPUPOJIE.
XUMHYECKOE 3arpsA3HEHNE
OKpYXaroLIEH Cpepl
COCTMHEHHSIMU CEPBI
(KUCTIOTHBIE HOXKIH,
3arpsi3HEHUE BO3yXa U
BOJIOEMOB)

16.12

IIncbMeHHBINM KOHTPOJIb

30.

OOm1ast xapaKTepUCTHKA
2IIEMEHTOB VA-Tpynibl.

21.12

CaMOOI1IeHKa C
UCIOJb30BAHUEM




A3o0T, pacipocTpaHEHHUE B
npupoje, Gu3nIecKue u
XUMUYECKHE CBOWCTBA.
Kpyrosoport azora B
pupoie.

«OLEHOYHOTO JINCTAY

31.

AMMUak, ero puznyeckue u
XUMHYECKHE CBOMCTBA,
MOJIyYEHUE U IPUMECHEHHE.
Con aMMOHUSI.

23.12

Y eTHBI o1poc

32.

[TpakTuyeckas pabora Ne3.
[Tonyuenne ammuaka,
W3Yy4YEHUE €ro CBOMCTB.

11.01

[TpakTuyeckas padora

33.

A3oTHas KHCI0Ta, €€
buznyecKre U XUMUYECKHUE
cBoycTBa. Hurpatst.

13.01

CaMooI11eHKa C
HUCIOJIL30BAaHHUEM
«OLEeHOYHOTO JINCTAY

34.

Hcnonb30BaHre HUTPATOB U
coJielf aMMOHHS B KaU4eCTBE
MUHEPATBHBIX YI00pEHUIA.
XUMHUECKOE 3arps3HEHNE
OKPYXaroLIEH Cpebl
COEIMHEHUSIMH a30Ta.

18.01

CaMool1ieHKa ¢
HCIIOJIL30BAHUEM
«OLIEHOYHOI'O JIUCTaY

35.

docdop, ammoTponHbie
Moaudukauu docdopa,
buznyecKre U XUMHUIECKUE
CBONCTBA.

20.01

YcTHbI onpoc

36.

Oxcun pochopa(V) u
dbocdopras kuciora,
du3HUecKre 1 XUMUYECKHE
CBOHCTBA, MOJTy4YCHHE.
Hcnonb3oBanue pocdaTtoB B
Ka4yecTBE MUHEPAIbHBIX
ya00peHui.

25.01

[TrceMeHHBIN KOHTPOJIb

37.

Yraepon, amioTpoInHbIe
Moaudukanmm,
pacrpocTpaHeHHE B

27.01

VYcTHbI onpoc




npupoze, Guzndeckue u
XUMHYECKHE CBOICTBA.
AncopOrus.

38.

Oxkcunpl yriaepojaa, ux
buznyecKkrue 1 XuMH4YeCKue
CBOMCTBA, IOJIyYEHUE U
npumenenue. [lpaktuueckas
pabota Ne4. [Tonyuenue
YTJIEKUCIIOTO rasa.
KauecTBeHHas peakuus Ha
KapOOHAT-HOH.

0.5

01.02

[TpakTuyeckas padora

30.

VYronpHas KUCIIOTa U €€
coJ, UX (PU3NYECKHUE U
XMMHUYECKHE CBOUCTBA,
MOJIy4YeHHE U TPUMEHEHHE.
KayectBeHHas peaxius Ha
KapOOHAT-NOHBI.

03.02

CaMOOI1IeHKa C
HUCIIOJIB30BAHUEM
«O1EHOYHOr 0 JIUCTAY

40.

[lepBoHayanbHbIE MOHATUS
00 OpraHMYecKuX BeLIecTBaX
KaK O COeIMHEHUAX
yraepoaa. x coctas u
XUMHUYECKOE CTPOCHHUE.

08.02

CaMOOI1IeHKa C
HUCIIOJIE30BAHUEM
«O1€HOYHOI O JINCTaY

41.

[ToustTHE O OMOJIOTUYECKHA
Ba)KHBIX BEIIECTBAX: KUPaX,
Oenkax, yrieBojax — M UX
POJIN B KU3HM YETIOBEKA.

10.02

VYeTHBI orpoc

42.

Kpemnuuii, ero ¢puzndeckue u
XHMHYECKHE CBOMCTBA,
MOJTyYeHUE U IIPUMEHEHHE.
CoenuHeHus KpeMHHUS B
npupojae.Baxkueitmme
CTPOUTEIbHBIC MaTEPHAIIBI:
KepaMuKa, CTeKJIO, [IEMEHT,
0eToH, )KeIe300€TOH.

15.02

CaMoOoOI1IeHKa C
HUCIOJIb30BaHUEM
«OIEeHOYHOTO JIUCTAa»

43.

OO6mme npeacraBiaeHus: 00
okcuge kpeMausi(1V) n
KPEMHHEBO KHCIIOTE.

17.02

CaMooI1IeHKa ¢
HCIIOJIL30BAHUEM




Cunukartel, UX
WCIIOJIH30BaHUE B OBITY,
MEIUIIHE,
MPOMBIIIJICHHOCTH.

«OLEHOYHOTO JINCTAY

44,

[TpakTnueckas padora Ne 5.
Pemenne
AKCIIEPUMEHTAJIbHBIX 337124
o TeMme «Baxkueime
HEMETAJUIBI K UX
COCIMHCHHSD»

22.02

[IpakTnueckas pabora

45.

Ypok 00001meHust u
CHCTEMAaTH3aIlN1 3HAHUH 110
TeMme: Hemeramne! 1 ux
COCIUHCHMS.

24.02

CaMOOI1IeHKa C
HUCIOJIb30BAHUEM
«O1EHOYHOr 0 JIUCTAY

46.

Konrponbnas padora mo
TeMme: HemeTaiuibsl 1 ux
COECINHEHNS.

01.03

KonrponsHas pabora

47.

OOm1ast xapakTepucTHKa
XUMHUYECKHUX 3JIEMEHTOB —
METAJIJIOB HA OCHOBAaHUU UX
ITIOJIOKCHUS B
MIEPUOIUYECKON CUCTEME
XUMHUYECKUX JICMEHTOB

J. 1. MenneneeBa u
cTpoeHust aroMoB. CTpoeHue
METAaJIOB.

03.03

CaMooI1IeHKa ¢
HUCIOJIb30BaHUEM
«OLIEHOYHOI'O JIUCTaY

48.

DIIEKTPOXUMUYECKUN PSiJT
HaIPSKEHUN METaJlIoB.
dOu3nueckne U XUMHIECCKHUE
CBOICTBa METAJIJIOB.

09.03

YeTHBI onpoc

49.

OO1m11e criocoObl MOTYYEeHHUs
metaiuioB. [Torsrue o
KOPPO3UH METAJLJIOB
OCHOBHBIE CITIOCOOBI 3aIUTHI
OT KOPPO3HH.

10.03

CaMooI11eHKa C
HUCIOJIL30BAaHUEM
«OLEHOYHOTO JINCTA»




50. | CuiaBel (cTanb, 9yTyH, 0 15.03 | [IncbMeHHBII KOHTPOIh
JIOpATIOMUHKN, OpOH3a) 1
UX MPUMEHEHHE B OBITY U
MPOMBIIIJICHHOCTH.

51. | lllemouHbIC METAILITBI. 0 17.03 | CamoorieHka ¢
Haxoxienne B ipupo/ie. HCIIOJIb30BaHUEM
duznueckue U XUMHUUECKHe «O11€HOYHOT O JIUCTa»
CBOICTBa (Ha mpuUMepe
HATpHS U Kajus).

52. | OKcHUIBI U TUAPOKCHIBI 0 22.03 | [TucbMeHHBIN KOHTPOJIb
HATPHS U KaJusl.

[IpumeHeHne men0YHbIX
METaJJIOB U UX COEAMHEHUN.

53. | llenouHno3eMebHbIE 0 24.03 | CamoorieHKa ¢
MeTayuiel. Haxoxienue B HCIOJIb30BaHUEM
npupoje. Du3uvecKue u «OI1IEHOYHOTO JINCTa
XUMHYECKHUE CBOMCTBA
MarHusi ¥ KaJIbIus.

54. | Baxxneime coeIMHEHUS 0 05.04 | CamoorieHka ¢
KanbIusl (OKCUI, TUAPOKCHUI, HCIOJIb30BaHUEM
COJIN). «O11€HOYHOTO JTUCTA

55. | dKécTkoCTh BOJIBI M CITOCOOBI 0.5 07.04 CaMOOI1IeHKa C
e€ yCTpaHEHHS. UCIOJIb30BaHUEM
[TpakTryeckas pabora Neb. «O1IEHOYHOT O JINCTa»
JK&cTKOCTB BOJIBI U METO/IBI
e€ yCTpaHEHHUs

56. | Beruncnenus no 0 12.04 | CamooleHKa ¢
YPaBHEHUSIM XUMHYECKHUX UCIOJIb30BaHUEM
peaxiui, eciu OJuH U3 «O11€HOYHOT O JIUCTa»
peareHToB JiaH B BUJEC
BOJIHOTO PacTBOpa ¢
M3BECTHOM MacCOBOM JIOJIEH.

57. | Anmromunuii. [Tonoxenue B 0 14.04 | IIpakTtuueckas pabota

HepHOHquCKOﬁ CHUCTEMC
XUMHNYCCKHX 3JICMCHTOB




. . MenneneeBa, CTpoOCHUE
atoma. Haxoxxnenue B
npupone. duznueckue u
XUMHUYECKHE CBOICTBA.

58.

AmM@oTepHbIe CBOWCTBA
OKCHJA U THJIPOKCHIA
AJIFOMUHMUSL.

19.04

CaMOOI1IeHKa C
HUCIOJIb30BAHUEM
«O1EHOYHOI 0 JIUCTAY

59.

Keneso. [Tonoxenue B
IIEPUOIUYECKON CUCTEME
XUMHUYCCKUX DJICMCHTOB

. . MenneneeBa, CTpoOeHUE
aroMma. HaxoxxneHnue B
npupoje. dusnyeckue u
XHMHYECKHE CBOMCTBA.

21.04

TectupoBanue

60.

Oxcupl, THAPOKCUIBI U
comu xene3a(ll) u
xeneza(Ill).

26.04

[T1uceMeHHBIN KOHTPOJIb

61.

[TpakTuyeckast padora Ne 7.
Pemenne
AKCIIEPUMEHTAJIbHBIX 33724
no teme «Baxkueiiue
METAJUTBI U UX COCTMHEHUS

28.04

ITpakTuyeckas pabora

62.

[TpakTrueckas padota Ne 8.
Pacno3znaBanne
HEOPraHUYECKHUX BEIECTB C
MOMOIIIbIO Ka4Y€CTBEHHBIX
peaKkuuii Ha HOHBI.

03.05

[IpakTuueckas pabora

63.

Pemenue 3anau Ha
BBIUUCIICHUS 110 YPaBHEHUSM
XUMHUYECKHUX PEaKLUi, eclin
OJIMH U3 PEarcHTOB JaH B
M30BITKE WU COJAEPIKUT
IIPUMECH; MaCCOBOM J0JIHU
BBIXOJIa MMPOJYKTa PEAKLUU

05.05

CaMooIIeHKa ¢
HCIIOJIL30BAHUEM
«OLIEHOYHOT'O JIUCTaY




64.

Ypok 0060011eHuS 1
CUCTEMAaTH3allMH 3HAHUI 11O
TeMe: MeTtaisl 1 uxX
COEIMHEHHS.

10.05

CaMOOI1IeHKa C
HCIIOJIL30BAHUEM
«OLEeHOYHOTO JIUCTAa»

65.

KonTponbnas pabota no
TeMe: MeTtauiel 1 uxX
COCIUHCHHS.

12.05

KonTponbhas pabora

66.

BemectBa u matepuasl B
MMOBCEHEBHOW KU3HU
YyeJoBeKa. XUMHUS U
310poBbe. besomacHoe
WCIIOJIb30BAHUE BEIIIECTB U
XUMHUYECKUX PEAKIUI B
OBITY.

17.05

YeTHBI o1poc

67.

OCHOBBI 3KOJIOTHYECKOM
IPaMOTHOCTH. XUMHUYECKOE
3arpsi3HEHUE OKPYyKaroIen
cpeasl. Posb xumum B
pPELIEHUH KOJIOTHYECKUX
mpo0JeM.

19.05

YeTHBIN onpoc

68.

HUrorosas arrectamus 1o
XUMUH 32 KypC OCHOBHOU
IIIKOJIBI

24.05

KonTponbhas padora




