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IHHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma mo XumMuu i oOydaromuxcs 8-9 KIaccoB COCTaBJICHA Ha OCHOBe TpebOoBaHMiA K
pe3yibTaTaM OCBOEHHUS OCHOBHOW OO0pa3oBaTeNbHOH IpOrpaMMbl OCHOBHOTO 0OImiero oopa3oBaHus,
npeacTaBiIeHHbIX B DenepaabHOM TOCyJapCTBEHHOM 00pa3oBaTeIbHOM CTaHIAPTE OCHOBHOTO OOLIETO
oOpa3oBanus, ¢ y4€TOM paclpeneNEéHHBIX 0 KJaccaM IpPOBEpsSEMBIX TpeOOBaHMI K pe3ylbTaTam
OCBOEHHMS OCHOBHOH 00pa3oBaTeNbHON IMPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHHMS M DJIEMEHTOB
COJIepKaHUsA, TPEICTABICHHBIX B YHHBEPCAJIHHOM KoAM(UKAaTOpe MO XUMHUH, a TaKKe Ha OCHOBE
[TpumepHO#t IpOrpaMMbl BOCITUTAHUS O0YUYAIOIIUXCS TPH  MTOJTyYSeHUHA OCHOBHOTO O0IIEro 00pa3oBaHUs
¢ yuérom Konuenuun npenojgaBanus yaeOHOTO IpeaMera «XuMUs» B 00pa30BaTEeNbHBIX OpraHU3aIHsIX
Poccniickoit
®enepanyn, peanu3yoOIIMX OCHOBHBIE 00IIeoOpa3oBarenbHbie mporpammbl (yrB. Pemennem Koseruu
Munnpocsenienust Poccuu, nporokon ot 03.12.2019 N I1K-48H).

OBHIASA XAPAKTEPUCTUKA YUYEBHOI'O NIPEIMETA «XUMUWSI»
Bxiag ydeOHoro mnpenmera «XuMus» B JOCTHXKEHHE L€Jel OCHOBHOTrO 00Imero o0pa3oBaHUs

00yCIIOBJIEH BO MHOIOM 3HAY€HHUEM XHUMHYECKOM HayKd B IMO3HAHUM 3aKOHOB IPHUPOJAbI, B Pa3BUTHUU
MIPOM3BOIUTENBHBIX CHJI OOIIECTBA U CO3JJaHUH HOBOM 0a3bl MaTepHalIbHOM KYJIbTYpBHI.

XUMHS KaK DJIEMEHT CHUCTEMBbI €CTECTBEHHBIX HAYK PacCIpOCTpaHMIIa CBOE BIMSHHE Ha BCE 00JIACTH
YeJI0BEYECKOr0 CYIIECTBOBAHMS, 3a/lajla HOBOE BHJAECHHE MHpa, CTaja HEOThEMJIEMbIM KOMIIOHEHTOM
MHUPOBOH KyJIbTYphl, HEOOXOIMMBIM YCIOBHEM >KU3HH OOIIECTBA: 3HAHUE XUMHUHU CIIY’KUT OCHOBOM IS
(hopMupOBaHUS MUPOBO33PEHUS YETIOBEKA, €ro MPEJACTABICHUN O MaTepUaIbHOM EANHCTBE MUPA; BAKHYIO
posib UrparT GOpMHUpPYEMbIe XUMHEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX YHEPTUU U 00 IBOJIIOIIHH
BEIIECTB B MPHUPOJE; COBPEMEHHAs] XUMUS HAIIpaBlieHa Ha PElIeHHe II00abHBIX MPOOIeM YCTOWYHBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPreTHYECKOM, THINEBOM M HSKOJOTHYECKOW OE30TacHOCTH,
mpoOJIeM 31paBOOXpaHEHUSI.

B ycnoBusix Bo3pacTaroiiero 3Hau€HUss XMMUU B JKM3HU OOLIECTBA CYIIECTBEHHO IMOBBICUIACH POJIb
XMUMHUYECKOTO oOpa3oBaHus. B miaHe colpanuzaiuy OHO SIBISIETCS OJHUM U3 YCJIOBHM (popmupoBaHUs
MHTEJJIEKTa JMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY 4YEJIOBEKY XMMHUYECKHE 3HAHMsSI HEOOXOJMMBI JJIsi MPHOOpeTeHus: oOUIeKyIbTYpHOTO
YPOBHS, MO3BOJISIONIET0 YBEPEHHO TPYAUTHCS B COIIMYME U OTBETCTBEHHO Y4acTBOBATh B MHOTOOOpa3HOM
KU3HU OOIIEeCTBa, JUIsi OCO3HAHMSI BKHOCTH PAa3yMHOI0 OTHOIICHHUS K CBOEMY 3JI0POBBIO M 370POBBIO
JPYTUX, K OKpY)Karollleld IpUpoIHOM cpefie, Ui TPAaMOTHOTO MOBEICHHS TPU UCTIOJIb30BAaHUU PA3IHMYHbIX
MaTepHUaIoB U XMMUYECKHUX BEIIECTB B MOBCEAHEBHOM KU3HMU.

XuMuyeckoe 00pa3oBaHHE B OCHOBHOM IIKOJIE SIBJISETCS 0a30BBIM MO OTHOIIEHUIO K CHCTEME OOIIero
XUMHUYECKOTO 00pazoBaHusa. [l0o3ToMy Ha COOTBETCTBYIOIIEM €MY YpPOBHE OHO peau3yeT MpHUCYIINe
ollieMy XHUMHYECKOMY OOpa30BaHHUIO KIIOYEBBIE IIEHHOCTH, KOTOpBIE OTPa)kalOT TOCYyIapCTBEHHBIE,
OOIIECTBEHHbIE W WHAWBUAYAIbHbIE MOTPEOHOCTH. DTHUM OINpeAeNsieTcs] CYUIHOCTh OOIlel cTpareruu
oOyueHus1, BOCIIUTAHUSA U PA3BUTHUS 00YUAIOIINXCS CPEACTBAMH YUeOHOTO mpeaMeTa « XUMHUS».

Nzyuenue npeamera: 1) cmocoOCTBYET peain3aiyd BO3MOXHOCTEH Al cCaMOpa3BUTUS U (POPMHUPOBAHHS
KYJIBTYpPBl JIMYHOCTH, €€ 00meld U (yHKIMOHAIBHON TPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (OpMHUpOBaHUE
MBIIIJICHUSI W TBOPUYECKUX CIOCOOHOCTEH TMOJPOCTKOB, HABBIKOB HX CaMOCTOATEIBHON YyueOHOM
NEeSITeNbHOCTH, SKCIIEPUMEHTAIBHBIX M HCCIEI0BATENbCKIX YMEHUM, HEOOXOIUMBIX KaK B IMOBCEIHEBHON
KU3HU, TaK U B MPOo(ecCHOHANBbHON eATENbHOCTH; 3) 3HAKOMUT CO CIEeNU(UKON HAYYHOTO MBIILICHUS,
3aKJ1a/IbIBAET OCHOBBI LIEJIOCTHOIO B3IJIAJIa HA €IMHCTBO MPUPOJBI M YEIOBEKA, SBISETCS OTBETCTBEHHBIM



TanoM B (OpPMHPOBAaHMHM €CTECTBEHHO-HAYYHOW TPAMOTHOCTH TOIPOCTKOB; 4) cHnocoOCTByeT
(OpMUPOBAHHIO IIEHHOCTHOTO OTHOILICHHS K €CTECTBEHHO-HAyYHBIM 3HAHUSAM, K MPUPOJE, K YEIOBEKY,
BHOCHT CBOH BKJIaJl B 3KOJOTHYECKOE 00pa30BaHME IIKOIHHUKOB.

Ha3Banubie HampaBieHHss B 0Oy4eHHH XMMUU OOECHEUMBAIOTCS CHENM(PUKON conepaHHs IpeaMerTa,
KOTOpBIM SIBISIETCSl TENArOrM4eckd aJalTUPOBAHHBIM OTpakeHHEM 0a30BOM HayKd XUMHM Ha
OIIPENEIEHHOM 3Talle €€ pa3BUTHS.

Kypc xumuu 0CHOBHOM IIKOJIbI OPUEHTUPOBAH Ha OCBOCHHE 00YUYaIOIIMMUCSA OCHOB HEOPraHUYECKOU
XUMMH U HEKOTOPBIX MOHATUI U CBEJICHUI 00 OTAEIbHBIX O0BEKTAaX OPraHU4YECKOW XUMUH.

Crpykrypa colepkaHus mpeaMera cpopMupoBaHa Ha OCHOBE CHUCTEMHOIO IOJXOJa K €ro U3y4eHHIO.
CopepxaHue CKJIaJbIBA€TCSI U3 CUCTEMbl NMOHATUNH O XMMHUYECKOM 3JIEMEHTE M BELIECTBE U CHUCTEMBI
MOHATUM O XuMHuecKod peakuuu. OO€ 3TH CUCTEMBI CTPYKTYpPHO OpPraHM30BaHbl IO MPUHIMITY
MOCJIEIOBATEIILHOTO Pa3BUTHUS 3HAHMHW HAa OCHOBE TEOPETHUECKUX MPEACTABIECHUN pPa3HOIO YpPOBHS:
aTOMHO-MOJIEKYJISIPHOTO YYE€HHs KaK OCHOBBI BCET0 €CTECTBO3HaHMsI, ypoBHsA Ilepnoanueckoro 3axona /1.
WN. MenneneeBa kak OCHOBHOTO 3aKOHa XWMHH, YUYEHHS O CTPOEHUM aroMa W XUMHUYECKOW CBS3H,
MIpe/ICTaBICHUN 00
AJIEKTPOJIUTUYECKOM IHMCCOLMALNY BELIECTB B pacTBopax. TeopeTHueckue 3HaHHUsI paccMaTpHUBAIOTCS Ha
OCHOBE AIMIMPUYECKH MOJIYUYEHHBIX U OCMBICIEHHBIX (DAKTOB, pPa3BUBAIOTCS MOCIEA0BATEIBHO OT OJHOTO
YpOBHA K JApPYromy, BBINOJHSS (YHKIUM OOBSICHEHHMS W NPOTHO3WPOBAHUS CBOMCTB, CTPOEHHUS H
BO3MOXHOCTEH MPAaKTUYECKOTO MPUMEHEHUS U MOJTy4YeHHUS] U3y4aeMbIX BELIECTB.

Takas opranuzanusi coAep:kaHHsl Kypca CHOCOOCTBYET NMpEACTABIECHUI0 XUMHUYECKOW COCTaBJISIOIIEH
Hay4yHOUM KapTHHBI MUpA B JIOTHKE €€ CHCTeMHOU mpuposl. Tem cambiM 0OecredyrnBaeTcsi BO3MOKHOCTD
(dbopMupoBaHHs y 00ydarOIIUXCsl IEHHOCTHOTO OTHOILIEHUSI K HAYYHOMY 3HAHUIO U METOJaM MO3HaHUs B
Hayke. BakHO Tak)ke 3aMEeTHTbh, UYTO OCBOCHHE COJIEpKaHUS Kypca MPOUCXOTUT C MPUBJICUEHUEM 3HAHUM
W3 paHee U3YYCHHBIX KypcoB: «OKpyxaromuii Mupy», «bromorus. 5—7 kinacce» u «Pusuka. 7 Kiacey.

HEJIX U3YUEHUSA YYEBHOI'O ITIPEIMETA «XUMMUSD»
K mnHampaBieHWI0O NEPBOCTENIEHHONW 3HAYMMOCTH TIPH peau3aiui  00pa3oBaTelbHBIX  (YHKIIHMA

npeaMeTa«XUMHUS» TPAJAULNHUOHHO OTHOCAT (HOPMHpOBAHWE 3HAHWH OCHOB XHMHYECKOW HAYKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHHMS, INPAKTHUYCCKOH JCATCILHOCTH YEJIOBEKa W KakK OJHOTO U3
KOMITOHCHTOB MHPOBOW KYyJIbTYpHI. 3ajada MpeaMeTa COCTOUT B (POPMHUPOBAHUU CHCTEMBI XUMHYCCKUX
3HAHMH —BaXHEHIIUX (AKTOB, TIOHATHH, 3aKOHOB M TEOPETHYECCKHX ITOJOKEHHUM, JJIOCTYITHBIX
000011IeHHI

MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, 3HAHWW O HAYYHBIX METOJIaX H3YYCHHS BEIICCTB M
XAMUYECKUX DPEaKlui, a Takke B (OPMHPOBAHMU W PA3BUTUM YMEHUH W CHOCOOOB JEATEIBHOCTH,
CBSA3aHHBIX C IUIAHMPOBAaHWEM, HAONIOJEHHEM W IPOBEACHHEM XHUMHYECKOIO OKCICPHMEHTA,
coOJII0ICHUEM MPaBUII O€30IMaCHOT0 OOPAIEHHUS C BEIISCTBAMH B MIOBCEAHEBHOM KHU3HU.

Hapsiny ¢ 3TuM 1enu u3y4eHus MpeaMera B MporpaMMe YTOYHEHBI U CKOPPEKTHPOBAHBI C YU4ETOM
HOBBIX TNPHOPUTETOB B CHUCTEME OCHOBHOTO o0imero ooOpasoBanus. Ceroans B oOpa3oBaHHH 0CO0O
3HaYMMOM TNPU3HAETCS HANPABJICHHOCTh OOYyYeHUS Ha pa3BUTHE W CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHre e€ MHTEIUIEKTa W OO0IIeH KylnbTypbl. OOy4YeHHE YMEHHIO YYUTHCS M MPOJOJDKATh CBOE
oOpa3oBaHue
CaMOCTOSITEIILHO CTAHOBUTCS OJTHON M3 BOKHEHIHNX (DYHKIMI y4eOHBIX TPEJIMETOB.

B cBs13u ¢ 3TUM IIpH M3YYECHUU MPEIMETa B OCHOBHOM IITKOJIC JOMUHUPYIOIIEe 3HAYCHUE MTPHOOPEITN
TaKue 1NN, Kak:
— dbopMUpOBaHHE HMHTEUICKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHMIO,
COTPYIHUYECTBY, CAMOCTOSTEIILHOMY TMPHHITHIO PEUICHUH, CIIOCOOHON amanTUpoBaThCsl K OBICTPO
MEHSIOIIUMCS YCIIOBHUSM JKU3HU;



—  HampaBJICHHOCTh OOydYeHHMsSI Ha CHCTEMATHYECKOE MPHOOIICHHE YYallUXCsi K CaMOCTOSATEIbHOU
MO3HABaTEIbHOU ACATCIIBHOCTH, HAYYHbIM MCTOJaM IIO3HAHUA, q)OpMI/IpYIOH_[I/IM MOTHUBAIIMIO U PA3BUTUC
CIIOCOOHOCTEH K XHMUU,
— ofecreueHue yCIOBHA, COCOOCTBYIONINX MPHOOPETEHHUI0 OOYYAIOMIMMUCS OTBITa Pa3HOOOpa3HOM
ACATCIBHOCTH, IIO3HAHUA WU CAMOIIO3HAaHHA, KJIFOYCBBIX HABBIKOB (KJHO‘ICBBIX KOMHGTGHHHﬁ), HNMCIOIIIUX
YHUBCPCAJIBbHOC 3HAYCHUC IJI PA3JIMYHBIX BUAOB ACATCIBHOCTHU,
— ¢opMuUpOBaHHE YMEHHH OOBSCHITh M OILICHUBATH SIBJICHUS OKPYKAIOMIErO0 MHpa HAa OCHOBAaHUU
3HAaHUU U OIIbITA, MOJIYYCHHBIX TP U3YUYCHUN XUMUH,
— dbopMupoBaHre y OOyJarOmMXCS TYMAaHUCTHYECCKHX OTHOIICHWH, IMOHWUMAHHS IICHHOCTH
XUMUYECKUX 3HAHUHN JUIS BBIPAOOTKH 3KOJOTMYCCKU IIEJICCOOOPAa3HOTo MOBEACHHS B OBITY M TPYIOBOU
JEATENBHOCTH B LEJSIX COXPAHEHHUsI CBOETO 30POBbs U OKPYXKAIOLIEH IIPUPOJIHON CPENbI;
— pa3BUTHE MOTHBAIMK K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO Ha OCHOBE
YCBOEHHUS OOIIEYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpoduis u
HaMPaBJICHHOCTH JalbHEHIIIEr0 00yYCHHUS.
MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YUEBHOM IIJIAHE

B cucreme obmiero o6pazoBanus «XuUMHUS» NpU3HAHA 00S3aTENbHBIM YUYEOHBIM IPEAMETOM,
KOTOPBI BXOJUT B COCTaB MpeIMeTHON 001acTh «EcTecTBEHHO-HAaYUHbIE TPEAMETHI».

Y4eOHbIM IIaHOM Ha e€ m3ydeHue oTBefeHO 136 ydeOHBIX yacoB — 1Mo 2 4. B Henenmo B 8 m 9
KJIaccaX COOTBETCTBEHHO.



COJEPKAHME YYEBHOI'O INTPEAMETA

8 KJIACC
IlepBonayajbHbIe XMMHYECKHE TOHSTHSA

[Ipenmer xumun. Ponbs XuMuu B )H3HU YenoBeka. Tena u BemectBa. PU3NYECKUe CBOMCTBA BEILIECTB.
ArperatHoe cocTosiHuE BellecTB. [[oHsATHE 0 METOJaX [TO3HAHUS B XUMUU. XUMUS B CUCTEME HaYK.
Uucteie BemectBa 1 cMecu. CriocoObl pa3/iesieHus: CMece.

ATOMBI W MOJEKynbl. XUMUYECKHe >JeMEeHTh. CHUMBOJBI XUMHYECKUX 3JIeMeHTOB. IIpocteie u
CJIOXHBIE BEIIECTBA. ATOMHO-MOJIEKY/ISIPHOE YUEHUE.

Xumnueckas Gopmyna. BaneHTHOCTh aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemiecTB. OTHOCUTENbHAs aToMHas Macca. OTHocuTenbHas MOJEKy/sipHas Macca. MaccoBas a0is
XMUMHMUYECKOTO IEMEHTA B COCTUHEHUH.

Ou3nyuecKkue U XUMUYECKUE SBICHUS. XUMHUYECKast peakius U e€ MpU3HaKU. 3aKOH COXPAHEHUSI MacChl
BEIIECTB. XUMHUYECKHE ypaBHeHHs. Kiaccumdukanms XMMHUECKMX peaknui (COeAWHEHHs], Pa3lioKeHUs,
3aMernieHus, o0OMeHa).

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYJI0H, C IpaBuiiaMu paboThl B Jaboparopun
u npuéMamu oOpalleHus ¢ Jab0paTOpHbIM 000PYAOBAHUEM; U3yUYEHUE U ONUCaHUe (PU3NUYECKUX CBOWCTB
00pa3loB HEOPraHWYECKHX BEIIECTB; HaOmomeHne Qu3nyeckux (IJIaBIEHWE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYNKe, KHIIEHHE W KOHJICHCAIMS BOJbI) W XUMHUYECKHMX (TOpPEHHE CBEYH,
MPOKAJIMBAHWE MEIHOM TMPOBOJOKH, B3aMMOJEHCTBHE Mela C KHCIOTOW) sIBICHUH, HaONIOAeHHE U
OTIMCaHUE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX PEAKIUi (pa3iiokKeHUE caxapa, B3auMOJCUCTBUE CEPHOM
KHUCIIOTBI C XJIOpHAOM Oapus, pasnoxkeHue ruapokcuna meau(ll) mpu HarpeBanuu, B3auMoOJIEHCTBHE
xkene3a ¢ pactBopoMm conu meau(ll)); m3ydenune crocoOoB pazzeneHusi cMecei (C MOMOIBI0 MarHuTa,
¢unbTpoBaHUeE, BbIMIApUBaHUE,
TUCTUIUTSILMS, XpoMaTorpadus), MpoBEIEHHE OYMCTKU IMOBAPEHHOH COJM; HAONIOJIEHUE M OIMUCaHHe
pe3yNbTaTOB MPOBEIEHUSI ONbITA, WJUTIOCTPUPYIOIIETO 3aKOH COXpPAHEHHUS MAacChl, CO3/JaHuE MoJelnei
MOJIEKYJ (ITapOCTEPIKHEBBIX ).

Baxueiimue NMpeACTABUTEIN HEOPraHM4YeCKHX BellecTB

Bo3nyx — cmecsk razos. CocraB Bo3nyxa. Kuciopon — aneMmeHT u npocroe BeniectBo. Haxoxaenve
KHCTIOpo/ia B mpupoje, huzndeckue U XuMu4yeckue cBoiicTBa (peakiuu ropenus). Oxcupl. [Ipumenenue

kucnopoaa. CrnocoObl MOJy4eHHUs] KUCIOPOAa B JIa0OpaTOPUHU U IPOMBILIIIEHHOCTH. KpyroBopor
Kuciopoaa B mpupojie. O30H — ajioTpornHas MOAU(UKAIIS KUCIOPOIa.

TermnoBoil AppeKT XUMUUECKONW peaKlHH, TEPMOXUMHUYECKHE ypaBHEHUS, 9K30- U SHIOTEPMHUYECKUE
peakiuu. TOMIMBO: Yroiab U METaH. 3arpsi3HeHUE BO3AyXa, YCUJIEHUE TapHUKOBOTO 3 dekTa, pazpylieHue
030HOBOTO CJIOSI.

Bonopon — snemeHT u pocToe BemiecTBo. HaxoxkaeHune Boiopoaa B Ipupojie, Gpusnieckue u
XMUMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOObI MoTy4eHus. KucmoTsl 1 comu.

KonuuectBo BemectBa. Monb. MounspHas Macca. 3akoH Aoraapo. MomspHbeiii 00bEM Tra3oB.
Pacy€tbl Mo XUMHUYECKUM ypaBHEHHSIM.

duznyeckue cBoicTBa BoJbl. Boma kak pactBoputenb. PacTBopbl. HackillieHHBIe W HEHACHINIEHHBIC
pacTtBopsl. PacTBoprMoOcCTh BelecTB B Bojie.MaccoBasi 0J1s1 BEIIecTBa B pacTBOpe. XUMUYECKUE CBOMCTBA
BoJbl. OcHoBaHus. Ponb pacTBOpOB B MpHpoJAe M B JKU3HH 4YeloBeKa. KpyroBopoT BoIbl B MpHUPOJE.
3arpsizHeHHe NPUPOIHBIX BoA. OXpaHa U 0UMCTKA TPUPOIHBIX BOJ.

Knaccugukanus Heoprannueckux coeguHeHnit. Oxeuapl. Knaccugpukaus okcHI0B: cojieo0pasyromue
(ocHOBHBIE, KHUCIOTHBIE, aM(OTepHbIE) U HecoleoOpa3zyromue. HoMeHknaTypa OKCHI0B (MEXIyHapoJHas
U TpuBHANbHAs ). DU3MUECKUE U XUMUYECKHE CBONCTBA OKCHIOB. [lomydeHne OKCHIOB.

OcnoBanwus. Knaccudukaiusi o0cCHOBaHUH: MIETOYN U HEPACTBOPUMEBIE OCHOBaHMsI. HoMeHkmatypa



OCHOBaHUH (MEXIyHapoAHas U TpUBHaJIbHAs ). PU3NUYECKUE U XMMHUECKNE CBOMCTBA OCHOBAHUH.
[Tosyuenne ocCHOBaHUM.
Kucnotsl. Knaccudukanus kucinot. HomeHnknarypa KucioT (MeXIyHapoIHasi U TPUBHUAIBHAS ).
du3nyecKrue U XUMHU4YecKkue cBoicTBa KUCIOT. Psan akruBHoctu metamuioB H. H. bekerosa. Ilonmyuenue
KHCIIOT.
Conu. Homenknarypa coiieid (MeXIyHapoaHas U TpuBHayibHas). OU3NUYECKUE U XUMHYECKUE

cBoiicTBa conel. [lonyueHue coiieil.
['enernueckas cBsi3b MEX Ay KJlJacCaMU HEOPTaHUYECKUX COEIMHEHUM.

XUMUYECKUN DSKCIEPUMEHT: KadeCTBEHHOE OIPENEICHUE COAEpKaHMSI KHUCIOpOJa B BO3IYXE;

MoJTy4eHre, coOupanne, paclo3HaBaHUE U N3Y4EHUE CBOMCTB KUCIIOPO/Ia; HAOII0IeHNE B3aUMOICHCTBHS
BEIIECTB C KHCJIOPOJIOM U YCIOBUS BOSHUKHOBEHHUS U MPEKpallleHNs ropeHus (1oxapa); 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHMCAaHWE HMX CBOWCTB; IOJydeHHE, COOMpaHUE, pACIO3HABAHHE W H3y4YCHHE
CBOMCTB Bojopoda (ropeHue); B3aummojencTtBue Bojopoda ¢ okcugom wmeau(Il)  (Bo3zmoxkHO
WCIIOJIb30BAHUE BUJCOMATEpUAIOB); HAONIOJCHHE OOpa3loB BEHIECTB KOJWYECTBOM 1 MoOIb;
HCCIIeIOBaHUE OCOOEHHOCTEH pPAacTBOPEHMS BEIECTB C PA3IMYHON PACTBOPUMOCTHIO; HMPUTOTOBJIECHUE
pacTBOpPOB c ONpeneNEHHON MAacCOBOM JOJIeH
PacTBOPEHHOTO BEIIECTBA; B3aUMOJICHCTBUE BOJABI C METaUIaMHM (HATpUEM M KajibliieM) (BO3MOXKHO
HCIOJIb30BAaHME BHUIEOMATEPUAJIOB); ONPEJCIIEHUE pACTBOPOB KHUCIOT M IIeJo4eld C IOMOIIBIO
MHIMKAaTOPOB; HCCIEA0BaHWE O0Opa3lOoB HEOPraHWYECKUX BEILIECTB PA3JIMYHBIX KIJIACCOB; HAONIO/EHUE
M3MEHEHUs OKpacKH MHJIMKATOPOB B pacTBOpax KUCJIOT U IIeJouell; 3ydeHHe B3auMOJECUCTBUS OKCHAA
meau(Il) ¢ pactBopoM cepHOM KHMCIOTBHI, KHUCIOT C METalllaMH, PeaKIHil HelTpanuzanuu; MoJydeHHe
HEPACTBOPUMBIX OCHOBAHM, BBITECHEHHWE OJHOrO0 MeTajjla JPYrMM M3 pacTBOpa COJM; pelIeHne
SKCIIEPUMEHTAIIBHBIX 33a4 110 TeMe«BaxxHelme KiIacchl HEOPraHM4ECKUX COCTUHEHU.

Iepuonuyeckuii 3akoH u Ilepnoanyeckasi cucrema xumuuyeckux 3jiemeHToB JI. . MenneseeBa.
Crtpoenue atoMoB. XuMHUYeCKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEJIbHbIE PeaKIHU

[lepBbie TOTMBITKH KJIAacCU(UKAIIUKM XUMHYECKUX dJeMeHTOB. [loHsATHE O Tpymnmax CXOIHBIX
AJIEeMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEJIbHBIC METAaJUIbl, TajJOTeHbl, WHEPTHBIC Ta3bl). DJEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEPHBIC OKCUIBI U THAPOKCH/IBI.
[Tepuonuueckuii 3akoH. [leproanueckas cucrema xuMuueckux iementoB . V1. Menaeneena.
KopoTkonepuonnas u jyimaHONIEproAHas GopMbl [leproanueckoi CHCTeMbl XUMHYECKUX A1eMeHTOB /1.
N. Menneneesa. Ilepuoasr u rpynmbl. @U3NUECKHA CMBICI TIOPSIKOBOIO HOMEpa, HOMEPOB MEpPHOJa U
TPYIIIBI 3JIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. DaekTpoHbl. CTpOEHHUE AIIEKTPOHHBIX 000JI0YeK
atomoB mepBbix 20 xumuyeckux dnemMeHTOB I[lepmommueckorr cucrembr JI. WM. Mennaeneesa.
XapakTepucTUKa XHMMHYECKOTO JJIEeMEHTa 1o ero mnoJyiokeHuto B Ilepuoawueckoit cucreme [l .
Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca arOMOB XHMHYECKUX JJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB M0 TrpynnaMm M nepuogaM. 3HadeHue Ilepumoanueckoro 3akoHa H
[leproauueckoll CUCTEMbl XUMUYECKHX 3JIEMEHTOB JUIsl pa3BUTUs Hayku U npaktuku. Jl. 1. Mennaenees
— YYEHBIN U IPAKIAHUH.

Xumuyeckasi cBs3b. KoBasneHTHas (MOJSpHas W HEMOJSpHas) CBS3b. DJIEKTPOOTPUIATENHLHOCTD
XUMHYECKUX dJIeMeHTOB. IOHHAs CBSA3b.

Crenenbp oxucneHus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. [Ipomecchl OKHUCIEHHUS U
BoccTaHOBJIeHNSI. OKMCIIUTEIIN U BOCCTAaHOBUTEH.

XUMUYECKUH SKCIIEPUMEHT: U3ydeHHe 00pa3IloB BEIIECTB METAIJIOB U HEMETAIJIOB; B3aUMOJCHCTBHE
TUAPOKCH/IA IMHKA C PACTBOPAMHU KHUCJIOT U ILIETI0YEH; MPOBEICHNUE ONBITOB, MIUTFOCTPUPYIOIINX TPUMEPHI
OKHUCJIUTETbHO-BOCCTAHOBUTENBHBIX PEAKIINI (TOpEHHE, PEaKIIuU Pa3lIoKEHUs, COSTUHEHIS).
MexnpeamMeTrHblie CBA3U



Peanmzanus MEXNpeAMETHBIX CBsA3eH NPU U3ydeHHWM XUMUH B 8 Kilacce OCYIIECTBIIACTCS dYepe3
HCIIOJIb30BAHUC KaK O6H_II/IX eCTeCTBeHHO'Hay‘-IHLIX HOHHTHﬁ, TaK U HOHHTHﬁ, ABJIIAIOIINXCA CUCTCMHBIMU
JUISL OTJCIIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmue ecTecTBCHHO-HAYYHBIC MOHSTHS: HAYYHBIH (DaKT, THIOTE3a, TCOPHsl, 3aKOH, aHalIW3, CHHTE3,
KjIaccu(UKaIus, MePHUOJUUYHOCTb, HAONIOJCHHE, SKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHUE, MOJICIb,
SIBJICHHE.

®usuKa: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIWJ, HW30TOMNbI, PaJUOAKTUBHOCTD,
MOJIEKYJIa, DJICKTPUUYCCKHI 3apsij, BEIIECTBO, TeI0, O0bEM, arperarHoe COCTOSHHE BEIIECTBA, ras,
(bu3HUYecKre BeITMYUHBI, SMHUIIBI H3MEPEHHUS, KOCMOC, TUIAHETHI, 3BE3/161, COJTHIIE.
buonorus: porocunres, npixanue, bnochepa.

I'eorpadust: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIC MTOPOJIBI, TIOJIE3HBIC HCKOITAEMbIC, TOTUIHBO,
BOJIHBIC PECYPCHI.

9 KUIACC
BemecTtBo M XuMHnueckasi peakums
[lepuoauueckuii 3akoH. [lepuoauueckas cucrema xumuueckux snemenTos J[. . MenneneeBa. Ctpoenue

aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHMUYECKUX JIEMEHTOB MEPBbIX TPEX NEPUOJIOB, KAJINS,
KaJbIUsl M UX COEJUHEHMH B COOTBETCTBUM C IIOJIO)KEHUEM 3JeMeHTOB B llepuoamueckoil cucreme u
CTPOEHHEM UX aTOMOB.
CrpoeHue BemiecTBa: BUABI XUMUYECKOW CBsI3U. THIBI KPUCTAUIMYECKUX PEHIETOK, 3aBHCHUMOCTD

CBOWCTB BEILIECTBA OT TUIIA KPUCTAIUINYECKON PEIIETKN M BUJA XUMHYECKOU CBSI3H.
Knaccudukanus 1 HOMEHKIIaTypa HEOPTraHUYECKUX BEUIeCTB (MEXAyHapOaHAsl U TPUBUAIIbHAS).
XUMHYECKHE CBONCTBA BEIIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KjaccaM HEOPraHMYECKUX COEAMHEHUH,
TCHETHYECKAs CBA3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukanus XuMH4ecKux peakiyui Mo pa3aInyHbIM IpU3HaKaM (110 YHUCITy U COCTAaBY y4acTBYIOLIUX B

peaxkuu BEUIECTB, M0 TEIIOBOMY 3P (EKTy, 10 U3MEHEHUIO CTETIEHEH OKUCIICHUS XUMHUYECKHUX 3JIEMEHTOB,
o O0OpaTHMOCTH, MO YYaCTUIO KaTalu3aropa). DK30- U SHIAOTEPMHUECKUE PEaKIMH, TEPMOXUMUUYECKHE
YpaBHEHHUS.

[Tonsite o ckopoctn xumudeckoil peakiuu. [lonstue 06 oOpaTUMbBIX U HEOOPATUMBIX XUMUYECKHX
peakuusix. [loHsATHE 0 TOMOTE€HHBIX U F€TEPOTreHHBIX peakuusix. [[oHATHe 0 XUMHUYECKOM PaBHOBECHH.

(DaKTOpBI, BJIMAIOIIUEC HA CKOPOCTb XHUMHYECKOH pe€aKuru 1 MOJOXKCHHUE XUMHNYCCKOI'O PABHOBCCHS.
OKHCIIUTEIIFHO-BOCCTAHOBUTEIIBHEIC pCaKuuu, BHCKTPOHHBIﬁ 0ajaHC OKHCIUTEILHO-BOCCTAHOBUTEILHOM

pCaKIuu. CocraBnenne ypaBHeHI/Iﬁ OKHCIIUTCIIbHO-BOCCTAaHOBHUTCIIBHBIX peaKHI/Iﬁ C HCIIOJb30BaHHEM
MCTOAA SJICKTPOHHOI'O OanaHca.

TeOpI/IH SHGKTPOHHTHQCCKOIZ Jucconnualnuu. :‘)J'ICKTpOJ'II/ITLI " HC- DJICKTPOJIUTHI. KaTI/IOHBI, AHHUOHBI.
MexaHu3M JUCCOLMAIMM BEIIECTB C pa3INdHbIMHA BHUAAMHU XAMHUYECKOH cBsa3H. CTeneHb JUCCOoLMali .
CunpHbIe U cl1a0bIe QJICKTPOJIMTEI.

Peakuuu noHHOTO oOMeHa. YcaoBHs IMPOTCKAHUA peaKL{I/Iﬁ HMOHHOI'O O6M€Ha, IIOJIHBIC U COKpaH_[éHHLIe
HOHHBIC YPAaBHCHUA peaKHHﬁ. CpoiicTBa KHCJIOT, OCHOBAaHMH M COJICH B CBETE HpCI[CTaBJ'IeHI/Iﬁ 00
SHeKTpOJ'II/ITI/ILICCKOI‘/'I AUCCOIMalu. KauecTBeHHBIE p€aKuun Ha HOHBI. ITonsTue o ruapoJm3e COJICH.

XUMHUYECKUH SKCIICPUMCHT:. O3HAKOMIICHUC C MOJCIIKIMU KPUCTAJITIMYCCKUX peH_IéTOK HCOPTraHNYCCKUX
BCIICCTB — MCTAJJIOB W HEMCTAJLJIOB (l"pa(I)I/ITa 151 aJ'IMaBa), CJIOXKHBIX BCIICCTB (XJ'IOpI/I,I[a HanI/IH);
HCCIICAOBAHUEC 3aBUCHUMOCTU CKOPOCTHU XUMHUYECKOH pcaknuunu OT BO3ACHCTBUSA Pa3JINYHBIX (l)aKTopOB;
HCCIICAOBAHUEC JJICKTPOIPOBOAHOCTU PACTBOPOB BCHICCTB, IMPOUCCCAa AUCCOLHUALIMN KHUCIIOT, LIeIo4Yel U
coleit (BO3MO)KHO HUCITIOJTB30BaHUC BI/I,Z[eOMaTepI/IaJ'IOB); MMPOBEACHUC OIIBITOB, NJUTFOCTPUPYIOIIUX IIPU3HAKN
MPOTCKAHUSA pCaKI_II/Iﬁ HOHHOIO OOMeEHa (O6p330BaHI/IC ocCaakKa, BBIACICHUC TIa3sa, 06pa30BaHI/IC BOI[BI);
OIIbITOB,



WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakUMi (rOpeHue, peakuuu
pa3joKEHUs, COEOUHEHMs); paclo3HaBaHUE HEOPraHMYECKUX BEUIECTB C IIOMOINBIO Kaue€CTBEHHBIX
peaklyii Ha MOHBI; PEIIEHUE YKCIIEPUMEHTAIIBHBIX 3a/a4.

HemeTanibl 4 X cOeTUHEHUS
OOm1ast xapakTepuCcTHUKa ragoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTETIEHH OKUCIICHUSL.

Ctpoenne u Gpu3nUECKre CBOMCTBA MPOCTHIX BEUIECTB — T'aJOr€HOB. XMMUYECKHE CBOICTBA HA MPUMEpPE
xJjiopa (B3aMMOJEICTBHE C MeTajllaMu, HEMeTajulaMu, miesodyaMu). XiopoBojaopod. CossHas KUCIOTa,
XMMHUYECKUE CBOMCTBa, MOJIydeHUE, IPUMEHEHHE. JlelicTBrE XJI0pa U XJIOPOBOJIOPOia HAa OPraHUu3M
yesoBeka. BaykHelne XJopuIpl U UX HaX0XKAEHHUE B IPUPOJIE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpymmbl. OcoOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbBIC
CTETIEHU OKUCIICHMUSL.

Crtpoenrie u (U3MYECKHE CBOWMCTBAa MPOCTBHIX BEIIECTB — KHCIOPOAA M CEphbl. AJIIOTPOIHBIC
MOAM(UKAIIMN KUCIOPOJa U cepbl. XUMUYECKHe cBoMcTBa cepbl. CepoBOAOPO, CTpOCHUE, (PU3NUECKUE U
XUMHUYECKHue cBoHcTBAa. OKCHIBI cepbl Kak MpPEICTaBUTENM KHUCIOTHBIX OKCHAOB. CepHas KHCIOTA,
(dbu3UYecKne U XUMUYECKHE CBOMCTBA (00IIME KakK MPEACTaBUTENS KJacca KUCIOT M CHEU(UYECKUe).
XUMUYECKHE PEAKIMH, JIeXkKallie B OCHOBE MPOMBILIUIEHHOTO CHOC00a IMOIY4EeHUs CEPHOM KHUCIIOTHI.
[Ipumenenne. Conau cepHOW KHUCIOTHI, KaueCTBEHHAs peakuusi Ha cynbdar-uoH. HaxoxaeHue cepsl u e€
COEJIMHEHHI B IPUPOJIE.

XUMHYECKOe 3arpsA3HEHHE OKpYXKaIoLleill cpelibl COeIMHEHUSMHU cephl (KHCIOTHBIE NOXKIH, 3arps3HEHue
BO3/IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OO6mrast xapaktepuctuka 3y1eMeHTOB VA-Tpynmnbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIC
CTETIEHU OKUCIICHHUSL.
A30T, pacrpocTpaHeHHe B IpUpoJe, PU3NUecKre U XUMUUecKkue cBoiicTBa. KpyroBopot a3ora B mpupoie.
AmMuak, ero ¢u3nyecKue U XMMHUYECKUE CBOMCTBA, MOJydeHHe M npumeHeHHe. COau aMMOHUS, UX
¢buznueckue U XUMUYECKHe CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakiysi Ha HOHbI aMMOHHUSL. A30THAas
KHCTI0Ta, €€ Moy4YeHue, Gru3nueckue 1 XUMHYecKre CBOMCTBA (001ue KaK MpeICTaBUTeNs Kiacca KUCIOT
u cneruduueckue). Mcnonab3oBaHne HUTPATOB U COJIEH aMMOHUS B Ka4€CTBE MUHEPABbHBIX yI0OpEHHUIA.
XUMHYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpellbl COSTUHEHUSIMU a30Ta (KUCIOTHBIEC JOKIH, 3arpsi3HEHUE
BO3]lyXa, MIOYBBI U BOJIOEMOB).

®dochop, amnorpornHsie Momudukanuu docdopa, QuzMUeckue W XUMHYECKHE CBoWcTBa. OKCHI
dochopa(V) u pochopHas kucnora, GU3NIECKUE U XUMUICCKHUE CBOWCTBA, MmojydeHue. Vcmoap30Banne
(docharoB B KauecTBE MUHEPAIBHBIX YI0OpEHUH.

O6mas xapakrtepuctuka 31eMeHTOB [VA-rpynmnbl. OcoOeHHOCTH CTPOEHMsI aTOMOB, XapaKTEpHbIE
CTETIeHH OKUCIICHHUSL.

VYrnepon, amioTpomHble MOAU(DUKAIMK, PACHPOCTpAHEHUE B MpPUPOJE, (U3NYECKUE U XUMHYECKUE
cBoiictBa. Axacopbuusa. Kpyrosopor yriepoma B mnpupoge. Okcuipl yrieponaa, ux (QU3MYECKHE U
XMMHYECKHE CBOMCTBA, NEHCTBHE HA >KUBBIE OPraHU3MbI, MOJYyYCHHE U MPUMEHEHHE. DKOJIOTHYecKue
npoOneMbl, cBsi3aHHble ¢ okcuaoM yriuepona(IV); rumoresa rnoOambHOTO TMOTEIUICHUS KIMMAaTa,
MMapHUKOBBIN (D PEKT.

VYronbHas KUCIIOTa U €€ COJIM, UX (U3NYECKHEe U XMMUYECKHEe CBOMCTBA, MOJyYeHHEe U IPUMEHEHHE.
KauectBenHas peaknuss Ha KapOoHaT-HMOHBI. Vcmonb3oBaHue KapOOHATOB B OBITY, MEIUIUHE,

MMPOMBIINIJIICHHOCTH U CCIIbCKOM XO3SMCTBE.
HepBOHa‘{aﬂbeIe MOHATHSA 00 OPraHUYCCKUX BCHICCTBAX KaK O COCAUMHCHHAX YIJICpOJa (MeTaH, OTaH,

OTUJICH, allCTUJICH, 9TAHOJI, TJIMIICPHUH, YKCYCHAA KI/ICJ'IOTa). Hx cocTaB U XUMHYECKOE CTPOCHHUC. Ilonsarue
0 OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: JKXUPAX, 6en1<ax, YrJIeBO4ax — U UX POJIN B JKU3HU YCIJIOBCKA.

MaTCpI/IaJ'H:HOC CANHCTBO OPraHUYCCKUX U HCOPIraHNMYCCKUX COCIUHEHHUH.
erMHPIfI, €ro (I)I/I3I/I‘-IGCKI/IG N XUMHWYCCKHUEC CBOﬁCTBa, MOJIYYCHUC W TIPUMCHCHUC. COCI[I/IHCHI/IH

KkpemHusi B mpuponae. OOmue mnpencrasBienus o6 oxcuae kpemHus(IV) u kpemMHHEBOW KucioTe.
Cunukatel, BX



UCTOJb30BaHUE B OBITY, MEIUIIMHE, NPOMBIIUIEHHOCTH. BakHeHIIne CTpOUTENbHBIE MaTepHalbl:
KepaMuKa, CTeKJIO, IIEMEHT, OETOH, jkene300eToH. [Tpo6iieMbl 6€30MacHOT0 UCIIOJIb30BAHUS CTPOUTEITBHBIX
MaTepHUaJIOB B IOBCEHEBHON KU3HU.

XUMHUYECKUH IKCIIEPUMEHT: U3y4YCHHUE 00pa3lloB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJITHON KUCIIOTHI;
MIPOBEICHUE KAUEeCTBEHHBIX PEaKIUil Ha XJIOPHUI-UOHBI U HAOIIOACHUE PU3HAKOB UX MPOTEKAHUS; OTIBITHI,
oTpakarolme (QU3MUECKHe W XHMHYECKHE CBOWCTBA TaJlOTEHOB M HMX COCIUHEHHUH (BO3MOXKHO
HCIIOJIb30BAHME  BUIEOMATEpUAJIOB); O3HAaKOMJIEHHME ¢ oOpasnamMu  XJIOpUJIOB  (TaJOreHUIOB);
O3HaKOMJIEHHE C 00Opa3lamu cepbl U €€ COeIMHEHUSIMHU (BO3MOKHO HCIIOJIb30BAHUE BUAEOMATEPUANIOB);
HaOJI0ICHUE mporecca
oOyrmuBaHUs caxapa HOJ JCWCTBHEM KOHLIEHTPUPOBAHHON CEPHOW KHCIOTHI; M3Y4EHHE XUMHUYECKHX
CBOMCTB pa30aBICHHON CEpHOW KHUCIIOTHI, TPOBEACHHE KAUYECTBEHHOH peakuuu Ha Cylb(par-uoH u
HaOJI0/IeHNe IpU3HaKa e€ IPOTEeKaHus; 03HaKOMJIEHHE ¢ (PU3NYECKHMU CBOMCTBaMHU a30Ta, hocdopa U ux
COeMHEHUIN (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpUaNoOB), oOpa3lamMu a30THbIX U (HocHOpHBIX
ynoOpeHull; MoJydeHue, coOMpaHUe, paclo3HAaBaHUE W H3yUYEHUE CBOWCTB aMMMHaKa; MpPOBEACHUE
KaueCTBEHHBIX pEaKkUWid Ha HOH aMMOHMS U ¢docaT-HOH M H3Y4YE€HHE MPHU3HAKOB HUX MPOTEKaHUs,
B3aUMO/JICHICTBUE KOHLIEHTPUPOBAHHOM Aa30THOM KHCIOTHI C MeAplo (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEpPUANIOB); HU3yuY€HUE MOJENeH KpHUCTAJUIMYECKUX pemeEéToK anmasa, rpadura, ¢ysmuiepeHa;
03HAaKOMJIEHHE C IIPOLIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
MIPOTUBOTa3a; IMOJIyueHUue, coOHpaHue, pacro3HaBaHHE W M3y4EHHE CBOWCTB YIJIEKHUCIIOTO rasa;
MPOBEJICHUE KAaYEeCTBEHHBIX peakiuui Ha KapOOHAT- W CHJIMKAT-HOHBl W M3y4eHHE NPU3HAKOB UX
MPOTEKAHNUS;
03HAKOMJICHHE C NMPOAYKUUECH CUIMKATHOW NPOMBIIUIEHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX 33434 I10
TeMe«BakHeHIne HeMETaJIbl U UX COCTUHEHUS.

MeTaaJabl 1 HX COeAMHEHHS
O6H_[aﬂ XapaKTCpUCTUKAa XHMHYECKHUX OJOJIEMCHTOB — MCTAJUIOB Ha OCHOBAHMU HUX IIOJOXCHHUA B

[Tepuonnueckoit cucrteMe xumuyeckux 3nnemeHToB JI. M. MenneneeBa u ctpoenusi atomoB. CTpoeHHe
MeTaJUI0B. MeTayuinieckast CBsI3b M METAJUIMYECKasl KpUCTAIUIMYECKas PEeIIETKA. DIEKTPOXUMUYECKUAN P
HaIpsDKEHUH MeTauioB. DU3NUECKHe W XUMUYECKHE CBOMCTBA MeTaioB. OOmue crocoObl MOTydeHHUs
MeTauioB. [IoHITHE O KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTalb,
YyTr'yH, TIOPATIOMUHHHN, OpOH3a) U MX MPUMEHEHUE B OBITY M TIPOMBIIILICHHOCTH.

[[lenounble MeTauibl: mojiokeHue B Ilepuommyeckoil cucreme xumuyeckux snemeHtoB [l U.
MeHnpeneeBa; CTpoeHHE X aTOMOB; HaxXxOXJeHHE B mpupoje. Ousnyeckue u XMMUYECKHUE CBOMCTBa (Ha
npuMepe HaTpus U Kanus). OKCUABI U TUAPOKCHIBI HATpUs B Kanus. [I[ppMeHeHne MenoYHbIX METa/IOB 1
HUX COCIUHEHNH.

[IlerouHO3eMENBHBIC METAJIBI MATHUM M KaJIbLIMi: TToJ10keHue B [leproanueckoi cucteMe XMMUYECKUX
snementoB [[. WM. MenpaeneeBa; cTpoeHHE HMX aTOMOB; HaXxOXJeHHWE B mnpupoje. Duzuyeckue u
XUMHUYECKHNE CBOMCTBA MarHus M Kaiblus. BaxHeimme coequHeHUsT Kaablus (OKCHI, THAPOKCUI, COJIH).
XKécTroCTh BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.

Amomunumii: nonoxenue B Ilepumonmueckoit cucreme xumuyeckux siemeHToB J[. M. Menneneesa;
CTPOEHHE aToOMa; HaxoXxJeHue B npupone. Dusnyeckue MU XUMHUYECKHE CBOMCTBA  AJFOMHUHUSL.
AmboTepHbIe CBONCTBA OKCHIA U TUPOKCHIA ATFOMUHUS.

Kenezo: nonoxenne B [lepuoanueckoil cucteme xumudeckux snemeHToB /1. 1. MenneneeBa; ctpoeHue
aToMa; HaxoXKJeHue B npupoje. Pu3nueckrue U XUMUUYECKUE CBOMCTBA kene3a. OKCUIbl, TUAPOKCHUIIBI U
conu xxene3a(Il) u xxeneza(Ill), ux coctas, cBOWCTBa U MOTyYEHUE.

XUMHUYECKUN JKCIIEPUMEHT: O3HaKOMJIEHHE C oOpa3laMyd METAIOB U CIUIaBOB, HX (PU3NYECKUMU
CBOMCTBaMH; U3yUEHUE PE3yIbTATOB KOPPO3UU METAIIIOB (BO3MOYKHO HCIIOIH30BaHHE BUACOMATEPHUATIOB),
OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHAA KalblUg M HATpUs C BOJOM (BO3MOXKHO MCHOJIB30BaHHE
BHJICOMATEPUAJIOB); UCCIIEJJOBAaHHE CBOWCTB KECTKOW BOJBI; Mpollecca TOPEHHs JKele3a B KHCIOpoJe
(BO3MOXHO HCIIOJIb30BAaHUE BUICOMATEPUAJIOB); IPU3HAKOB IPOTEKAHUS KAYECTBEHHBIX PEAKIIMI HA NOHBI



(MarHus, Kanmplus, anroMuHuUs, 1uHKa, keneza(ll) u xenesa(Ill), menu(Il)); HabmogeHue u omnmcaHue
MPOIIECCOB OKpAIlIMBaHUS IIJITAMEHM HOHAMHU HATpHs, Kalud M KaiblUs (BO3MOXHO HCIOJb30BaHUE
BHJICOMATEPUAIIOB); UCCIIEIOBaHHE aM(DOTEPHBIX CBOMCTB THIPOKCH]IA AFOMUHUS U THAPOKCHIA [IMHKA;
pelieHue HKCIePpUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeime MeTaibl U UX COSTUHEHUSD.

Xumus 4 OKpPYKAWIas cpeaa
HoBssie maTepuanel u TexHonoruu. Bemecrsa u Marepualibl B HOBCEIHEBHOM KU3HU YEJIOBEKA. XUMHUS U

310poBbe. be3onacHoe MCHoab30BaHUE BELIECTB U XMMHUUECKUX peakiuil B ObiTy. IlepBas momours npu
XMUMHMUYECKUX 05KOTax U OTpaBieHUsIX. OCHOBBI 3KOJIOIMUECKON I'PaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE
OKpyXarolen cpepl (mpezenbHas AomyctuMas koHueHTtpamus BemiectB — I[IIK). Ponp xumum B
PELIEHUH IKOJIOTUYECKUX MTPOOIIEM.

[IpupoaHble HCTOUHUKHU YIJIEBOJAOPOJOB (Yrojb, HPUPOAHBIA Ta3, He(PTh), HPOAYKTHl HX
nepepadoTKH, UX POJIb B OBITY U IPOMBIILICHHOCTH.

XUMUYECKUI OSKCIIEPUMEHT: H3ydeHHe oO0Opa3loB MarepuajoB (CTEKJIO, CIUIaBbl METaJJIOB,
MOJIMMEPHBIE MaTepUabl).

MexnpeamerHblie CBI3U
Peanmzanusi MeXNpenMETHBIX CBs3€d MpH HM3YYeHWH XUMUH B 9 Kilacce OCYIIECTBISIETCS dYepes

HCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUN, TaK U TOHITHH, SIBISIONIAXCS CUCTEMHBIMHU
JUTSl OTJENBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO NMHUKIIA. Peanmu3amus MEXMpeIMETHBIX CBS3ed TpH
M3yYEHUN XUMHUU B 9 KJIacce OCYIIECTBIISETCS Yepe3 MCIOJIb30BaHHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
TIOHSATHN, TaK W TOHSATUHN, SBISIONIAXCS CUCTEMHBIMH IS OT/ACIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IHKJIA.

OO0mwme ecTecTBEHHO-HAYYHbIE TIOHATHS: HAYYHBIM (DaKkT, rUmoTe3a, 3aKOH, TEOpHUs, aHAIHN3, CHHTE3,
KJlacCU(pUKaus, MEePUOTUYHOCTh, HAOMIOJIEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, U3MEPEHUE, MOJEIb,
SIBJICHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHsI, MaTepUaJIbl.

®uznka: maTepus, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIH], HU30TOIBI, PaJHOAKTHBHOCTD,
MOJIEKYNa, DJIEKTPUUECKUW 3apsii, MPOBOJHUKH, TOJTYIPOBOIHUKH, IUAJIEKTPUKH, (HOTOIIEMEHT,
BEIIECTBO, TeNo, OOBEM, arperaTHoe COCTOSIHHME BEIeCTBa, Tra3, pacTBOpP, pPacTBOPUMOCTb,
KpUCTAJJIMYECKas pEIETKa, CIIaBbl, (U3WYECKHE BEIWUYMHBI, E€IWHULBI H3MEPEHHs, KOCMHUYECKOe
MIPOCTPAHCTBO, MJIaHEThI, 3BE3/1b1, COHIIE.

buonorus:  dorocunres, npixanue, Ouochepa, SKOCHUCTEMa, MUHEpaJIbHbIE  yIOOpeHHS,
MHUKPO3JIEMEHTBI, MAaKPO3JIEMEHTBHI, MMTAaTEeJIbHbIE BEIIECTRA.

I'eorpadus: atmocdepa, runpochepa, MUHEpAIIbL, TOPHBIE TOPObI, OJE3HbIE HCKOTIaeMble, TOIUIHBO,
BOJTHBIE PECYPCHI.



INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHI
Nzyuenne xumun B 8-9 Kilacce HaNpaBJIeHO HA JOCTHXKEHHE 00yJarOIUMUCS JINYHOCTHBIX,
METaIpeIMETHBIX U NIPEAMETHBIX PE3y/IbTaTOB OCBOECHHUS YU€OHOTO MPEAMETA.
JIMUHOCTHBIE PE3YJIbTATHBI
JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTPAMMBbI OCHOBHOTO OOIIIEro 00pa30BaHUs JOCTUTAIOTCS B XO/1€

o0y4eHHsI XMUMHH B €AMHCTBE y4eOHOM M BOCIUTATEIBHON AesTeNbHOCTH OpraHu3anuy B COOTBETCTBUU C
TPaJIMLIUOHHBIMU  POCCUMCKMMU  COLMOKYJIbTYPHBIMU U  JyXOBHO-HPaBCTBEHHBIMU I€HHOCTSIMU,
MPUHATHIMU B OOILECTBE NMPAaBUJIAMU M HOPMaMU MOBEJEHMS U CIIOCOOCTBYIOT IIPOLiEccaM CaMOIIO3HAHMS,
CaMOpAa3BUTHUS U COLIMATU3ALUHN 00YJarOIINXCS.
JInuHOCTHBIE  pe3yiabTaTbl  OTpaXarT  CHOPMHPOBAHHOCTH, B TOM  4YHUCIE B  YacTH:
IIaTpuoTnyeckoro BOCIIUTAHUS
1) [EHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPHUYECKOMY U HAyYHOMY
HACJIEIUIO, TIOHUMAaHUS 3HAUYE€HUS XMMUYECKOW HayKH B JKU3HH COBPEMEHHOro OOILIECTBa, CIOCOOHOCTH
BJIAJIETh JIOCTOBEPHOM MHpOpMAIMel O TMepeloBbIX JOCTHKEHUSX M OTKPBITHSIX MHPOBOM U
OTEUECTBEHHOW XMMMHU, 3aMHTEPECOBAHHOCTU B HAy4HbIX 3HAHMSIX 00 ycTpoiicTBe Mupa 1 0oOIIeCcTBa;
I'paxxnanckoro BOCIIUTAHUSA
2) TPENCTaBJICHUS O COIMATbHBIX HOpPMaxX M MPaBUJIaX MEKIMYHOCTHBIX OTHONICHUN B KOJUICKTHBE,
KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOH, y4eOHO-MCCIIeI0OBATEILCKON, TBOPUYECKOM
U JpYrux BHUJAX JESITEIbHOCTH; TOTOBHOCTH K pPa3HOOOpa3HOM COBMECTHOHN JESITEIbHOCTH MpH
BBITIOJIHEHUH Y4Y€OHBIX, MO3HABATEJIbHBIX 3aa4, BBINOJHEHUU XUMHYECKHUX SKCIIEPUMEHTOB, CO3/IaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHMMAHUIO W B3aUMOIIOMOINM B TMpoliecce ATON y4ueOHOM
NeSITEeIbHOCTH; TOTOBHOCTU OIIEHMBAaTh CBOE IOBEACHHE U TOCTYNKHU CBOUX TOBApHIIEH C MO3UIUHU
HPAaBCTBEHHBIX U NIPABOBBIX HOPM C yU4ETOM OCO3HAHHUS MTOCIEACTBUHI MOCTYIIKOB;
LennocTn HAYYHOI'0 MO3HAHUSA
3) MHPOBO33PEHYECKHX MPEJICTABICHHH O BEIIECTBE M XUMHYECKOW PEaKIHH, COOTBETCTBYIOLIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U COCTAaBISIOUIMX OCHOBY IS IIOHUMAaHMs CYIIHOCTH Hay4HOU
KapTUHbl MHpa; MPEJICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTAX DPAa3BUTHUSA NPUPOJBI, B3aUMOCBA3SIX
YeJI0BEKa ¢ IPHUPOJHOM Cpelod, O poJM XHMHM B IO3HAHUM JTUX 3aKOHOMEPHOCTEW;
4) mo3HaBaTENbHBIX MOTUBOB, HAIIPABJICHHBIX HA MOJIyYeHHE HOBBIX 3HAHHI 110 XUMHH, HEOOXOIUMBIX
i OOBsICHEHUs HaOIr01aeMBbIX IIPOLIECCOB " SIBJICHU;
5) mno3HaBaTenbHOW, WH(GOPMALMOHHOW M YHTATEIBCKOH KYyJIBTYpbl, B TOM 4YHCJIC HaBBIKOB
CaMOCTOATEJIbHOW  pabOThl C y4eOHbIMM TEKCTaMH, CIPAaBOYHOM JIMTEpaTypoil,  JOCTYIHBIMHU
TEXHUUYECKUMHU CpeacTBaMu UH(POPMALMOHHBIX TEXHOJIOTH;
6) wuHTepeca K OOYYCHHIO M MO3HAHWIO, JFOOO3HATEIHHOCTH, TOTOBHOCTH M CHOCOOHOCTH K
caM00Opa30BaHUIO, IPOEKTHOW U MCCIEJOBATEIbCKOM JIEATENBHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHS 00y4eHUs B JalbHENIIEM;
®opmupoBaHus KYJbTYPbI 310POBbS
7) OCO3HAHWsI LIEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO, YCTAHOBKH Ha
3JI0pOBBIN 00pa3 *HU3HH, OCO3HAHUS IOCIEACTBUNH M HENPHUATHS BPEAHBIX NPUBBIYEK (YHOTpeOsIeHus
aJIKOT0JIsI, HAPKOTHKOB, KYpEHHsI), HEOOX0AUMOCTH COOJIIOJIEHH MTPaBU O€30IaCHOCTH MPpU 0OpAIEHUH €
XUMUYECKUMU BEIIECTBAaMH B OBITY U peabHOMN JKU3HU;

Tpynosoro BOCIIUTAHHUSA
8) nHTepeca K MpakTHYECKOMY M3y4deHHIO podeccuil u Tpy/a pa3inuHOro pojia, yBaKeHHE K TPYAY U



pe3ynbTaTaM TPYLOBOH IEATEIbHOCTH, B TOM 4YMCJIE HAa OCHOBE NPUMEHEHHUs NPEIMETHBIX 3HAHUU I10
XMMUH, OCO3HAHHOTO BHIOOpAa HMHIMBUAYAJIbHOW TPACKTOPHH IPOJOJDKEHHUS 00pa3oBaHUs C Y4ETOM
JUYHOCTHBIX MHTEPECOB M CHOCOOHOCTM K XUMHH, OOIIECTBEHHBIX HHTEPECOB W IMOTPEOHOCTEH;
YCIEIHOU
npoecCHOHATBbHON AEATENBHOCTH M Pa3BUTUS HEOOXOJMMBIX YMEHHUH; TOTOBHOCTH aJalilTUPOBATHCS B
npodeccuoHaIbHOU Cpeae;
JIKOJIOTHYECKOI 0 BOCIIMTAHUSA
9) 3KOJIOrMYECKH 1eJIECO00Pa3HOr0 OTHOIICHUS K MPUPOJIC KaK UCTOYHUKY )KU3HU Ha 3eMIie, OCHOBE
e CyIIeCTBOBaHHWsS, NOHUMAHUS LIEHHOCTH 3/I0pPOBOrO M Oe30macHoro oOpasa >KW3HU, OTBETCTBEHHOTO
OTHOWIEHUSI K COOCTBEHHOMY (HU3NYECKOMY H TICHXHYECKOMY 370POBBIO, OCO3HAHUS LEHHOCTH
COONIOICHNST TIpaBHJI OE€30MacHOTO TOBEACHHS TPU paboTe C BEIIECTBAMHU, a TAKXKE B CHTYaLHUsX,
YIPOKAKOIIHAX 300POBBIO 51 JKU3HU JHOJIEH;
10) crmocoOHOCTH TPUMEHSATHh 3HAHMS, MOJy4aeMble NPU HM3YYCHUU XHMHUH, JJISI PELICHUs 3ajad,
CBA3AHHBIX C OKPYKAWOIIEW IPUPOJHOM CpENON, NOBBIMICHHS YPOBHSA JKOJIOTMYECKON KYJIbTYpHI,
OCO3HaHUA
rJ100aJIBHOTO XapakTepa AKOJIOTMYECKUX MPoOJieM U MyTel WX pelieHHs] MOCPEACTBOM METO/I0B XMMMHH;
11) 5SKOJOTMYECKOro MBINUICHUS, YMEHHsS pPYKOBOJCTBOBAThCS KM B  IO3HABATEIBHOM,
KOMMYHHUKAaTUBHOM M COLIMAJIBHOW ITPAKTHKE.

METANPEAMETHBIE PE3YJIBTATBI
B cocrtaBe MeranpenIMeTHBIX Pe3yJbTaTOB BBIJIENSIOT 3HAUUMBbIE ISl (GOPMHPOBAHUS MHUPOBO33PEHUS

oOIIeHayuHbIe MOHATHS (3aKOH, TEOPHsl, TPUHIIUI, THIOTE3a, (PaKT, cucTema, mpoIece, YKCIEPUMEHT U
)Ip.), KOTOpI)Ie I/ICHOJ'II)SyIOTCSI B eCTeCTBeHHO-HaquBIX yqe6HBIX npeﬂMeTax 1 ITO3BOJISKOT HAa OCHOBC
3HAHUU W3 ITHX TPeAMETOB (OPMHPOBATH MPEACTABICHUE O IEJIOCTHOW HAaydyHOW KapTUHE MHpa, U
YHUBEpCaJbHbIC y4eOHBIC ICHCTBUSA (TIO3HABaTEIbHbIE, KOMMYHUKATUBHBIC, PETYIATUBHBIC), KOTOPHIC
obecrieunBaroT (HopMUpPOBaHUE TOTOBHOCTH K CaMOCTOSITCIIBHOMY TUTAHHUPOBAHHUIO M OCYIIECTBIICHHUIO
y4eOHOM
JIeSITCIILHOCTH.

MeranpeaMeTHbIE pe3yiabTaThl OCBOCHHS 0OO0pa3oBaTEIbHON NPOrpPaMMBbl 0 XHUMHUH OTPAXKAIOT
OBJIaJICHUE YHUBEPCAIbHBIMH MO3HABATEILHBIMU JICHCTBUSAMU, B TOM YHUCJIE:

ba3zoBbivMu JOTrHYeCKUMH JeHCTBUSAMH

1) yMcHHMEM HCIOJIB30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHHUS IPH OCBOCHHMH 3HAHHI: PacKpbIBATh
CMBICJT XUMUYECKUX TOHATUN (BBIACIATh MX XapakTEpPHbIC MPU3HAKU, YCTAHABIMBATH B3aWMOCBS3b C
JIPYTUMU MOHATHUSAMH ), UCIIONIb30BATh MOHATHUS I 00BSCHEHUS OTACNbHBIX ()aKTOB U SIBJICHMIA; BHIOUPATD
OCHOBaHHUSI W KPUTEPUH I KiIacCU(PHUKAIMU XHUMHUYCCKHUX BEHIECTB W XHMHYECKHUX PEaKIIUi;
yCTaHABIUBATh MPUUMHHO-CIEACTBEHHbIE CBSI3U MEXAY OOBEKTAMHU H3YUEHUS; CTPOUTH JIOTHYECKUE
paccyxaeHus (MHAYKTHUBHBIC, JEAYKTHUBHBIE, [0 AaHAJIOTWHU); JeJaThb BHIBOJABI W 3aKIIOYCHMS,

2) yMEHHEM IMPUMEHATh B MPOIECCe MO3HAHWS TMOHATHSA (MPEAMETHBIE W METaNpeIMETHbIC),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENH, UCTIOIb3yeMbIe B XUMUU, TPE0OPa30BHIBAThH IIIMPOKO MPUMEHSIEMBIE
B XUMHH MOJIEIbHBIE MPEACTABIECHUS — XUMHUYECKUN 3HAK (CHMBOJ 3J€MEHTa), XUMHuueckas Ghopmyna u
ypaBHEHUE XMMHMUYECKON pPEaKIHH — TMPU PEHICHHH Y4eOHO-TO3HABATEIbHBIX 3a7ay; C y4ETOM STHX
MOJIENIbHBIX TMPEJICTABICHUN BBISBIATE W XapaKTepU30BaTh CYLUIECTBEHHbIE MPU3HAKUA H3Y4aeMBbIX
O00OBEKTOB— XUMHUYECKHX BEIIECTB W XHUMHUYECKUX pEaKIUi; BBIABIATH OOIINE 3aKOHOMEPHOCTH,
MIPUYMHHO-CJICJICTBEHHBIE CBSI3U W TMPOTUBOPEUUS] B M3YyYAaEMbIX MPOLIECCaX U SIBJICHUSX; MpeAsiaraTh
KPUTEPUHU IS BBISBJICHHS STUX 3aKOHOMEPHOCTEH U MPOTUBOPEUMil; CAMOCTOATEIHHO BHIOMpATh CIIOCOO
pemieHus ydeOHOW 3amaud  (CpaBHMBATh HECKOJIBKO BapHaHTOB pEIICHUs, BBIOMpaTh Haubolee
MOJXOSIINHN C YYETOM CaMOCTOSITENIbHO BBIACIIEHHBIX KPUTEPUEB);
ba3oBbIMM McCCI€A0BATEIbLCKUMHY AeHCTBUSIMH



3) yMEHHEM HCIIOJIb30BaTh MOCTABJICHHBIC BOIPOCHI B KaYECTBE MHCTPYMCHTA MO3HAHHMS, a TAKKE B
Ka4y€CTBC€ OCHOBBI IJ14 q)OpMI/IpOBaHI/ISI THUIIOTE3EI IO MMPOBECPKE MMPABUIIBHOCTHU BHICKA3bIBACMBIX CY)KHCHI/II\/JI;

4) npuoOpeTeHHue OIbiTa 10 IUIAHMPOBAHUIO, OPraHM3allMd M TPOBEACHHIO YUYCHHYCCKUX
HKCIIEPUMEHTOB: YMEHHE HAOIIOAAaTh 3a XOJOM IIpOIecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €ro
pesynbrat, (opMmynupoBaTh 0O0OOMIEHUS W BBIBOABI IO pE3ylIbTaTaM MPOBEACHHOTO  OIIBITA,
HCCe0BaHUs, COCTABIATh OTUET O MPOACIaHHON paboTe;

Paboroii c uHpopManuei

5) ymeHueM BBIOMpATh, AHAJTM3UPOBATh U WHTEPIPETHPOBATh MH(POPMAIMIO PA3IUYHBIX BUIOB U
dbopM TpenCTaBICHHS, NOIYYaeMyI0 M3 PAa3HBIX HCTOYHHKOB (HAYYHO-TIONYJSApHAs JIUTepaTypa
XMUMHMUYECKOTO COJIEp’KaHus, CIIPaBOYHbIE IOCOOMs, pecypchl VHTepHeTa); KpUTHYECKU OLICHUBATh
MIPOTUBOPEYUBYIO U HEI0CTOBEPHYIO nH(pOpMaIHIO;

6) yMEHHEM NPHUMEHSTh pa3IMYHbIC METOJbI M 3alpOChl MpPU MOWCKE M 0TOOpe MH(MOpMALUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX JUIsl BHIMOJIHEHHs] Y4EOHBIX M TO3HABATEIbHBIX 3a/ad OIpe-
NeNEHHOTO THIA; MPUOOPETEHNE OMbITa B 00JIACTH MCMOIb30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUHM, OBJAJ€HUE KyJbTypOH aKTHBHOIO MCIIOJIb30BAaHMUS pPAa3IMUHBIX [OMCKOBBIX CHCTEM;
CaMOCTOSITEJIbHO BBIOMPATh ONTHUMANbHYIO (QOpMY MpeacTaBieHUs HHPOpPMAUU M WIUIIOCTPUPOBATH
pelaeMble 3a/7addl  HECIOXHBIMU CXE€MaMH, JuarpamMmamu, JpyrumMu ¢opMamMu Trpadukd U UX
KOMOHWHAIIUSAMU,

7) yMeHHEM HCIOJIb30BaTh W AaHAJIM3MPOBATh B MpoIllecce YYeOHOW |  HCCIIEIOBATEILCKOM
NEeSITeNbHOCTH MH(GOPMAIMIO O BIUSHUU IMPOMBIIIJIEHHOCTH, CEJIbCKOI0 XO03iWCTBa M TpaHCHOPTa Ha

COCTOSIHME OKPYKAIOIIEH TPUPOJHON CpEIbl;

YHuBepcaabHbIMHU KOMMYHHKATHBHBIMH AeiCTBUSIMH

8) ymeHmeM 3amaBaTh BOMPOCHI (B XOJ€ AMANOra W/WIM JUCKYCCHH) IO CYIIECTBY OOCYKIaeMOi
TEMBI, GOPMYIUPOBATH CBOY MPEIOKEHHUSI OTHOCUTEIBHO BBITIOTHEHHS MTPEUIOKEHHON 3a/1a4H;

9) npuoOpeTeHHE OMbITA MPE3CHTAIIMU PE3YJIbTATOB BBIMOJHEHUS XHMHUYECKOTO HKCIIEPUMEHTA
(JtabopaTopHOTO OIBITA, JJAOOPATOPHOU PabOTHI IO UCCIEIOBAHUIO CBOMCTB BEUIECTB, YUEOHOTO MPOCKTA);

10) 3aMHTEpECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMH IMO3HABATEIBHOW W HCCIICI0BATEIbCKOM
JEATETbHOCTH TIPH PENICHUH BO3HHKAIOIIUX MpoOJIeM Ha OCHOBE ydéra OOIIMX HHTEPECOB W COTIJIa
COBaHUs MO3HMIUHN (00CYXJIeHUs, OOMEH MHEHUSIMHU, «MO3TOBBIC HITYPMbI», KOOPIHHAIUS COBMECTHBIX
JCWCTBUH, OTIpE/ICIICHUE KPUTEPUEB TI0 OLIEHKE KAueCTBa BBITIOJIHEHHOW padOTHI U JIp.);

YHHBepcaJILHLIMI/I PEryJsiTUBHBIMUA IleﬁCTBHHMH
11) YMCHHEM CaAMOCTOSATCIBHO OHNPEACIATh HEIU ACATCIBbHOCTHU, IIJIAHUPOBATH, OCYLICCTBJIATH,
KOHTpPOJIMPOBATL U IIPpH H606XOI[I/IMOCTI/I KOPPEKTUPOBATL CBOIO ACATCIBHOCTD, BBI6I/IpaTB Hauboee
3(1)(1)6KTI/IBHBIC CIIOCOOBI PCUICHUA y‘le6HBIX M IIO3HABATCJIBHBIX 3aJda4, CaMOCTOATCIBHO COCTABJIATH HJIN
KOPPCKTHUPOBATH HpCI[JIODKCHHHﬁ AJIrOpuT™M ,HeI;'ICTBPII;'I IIpU BBIIIOJIHCHUHU 3a,HaHHﬁ C y‘léTOM MOJIy4CHUA
HOBBIX 3HAHUU 00 N3y4aCMbIX 00BbCKTaX — BCIICCTBAX H PpCaAKNHUAX; OUCHHUBATH COOTBCTCTBUC
IOJIYYCHHOT'O pe3yibTaTra 3asBJICHHOM OCIIn,
12) YMCHHEM UCITIOJB30BaTh U AHAJIM3UPOBATH KOHTCKCTHI, ITPCAJIaracMbI€ B YCJIOBUA 3aJIaHHUM.

INPEJIMETHBIE PE3YJIbTATDBI

B cocrage NpEeAMETHBIX PE3YJIbTATOB IO OCBOCHUIO 00s13aTEIILHOTO COJACPpIKaHud, YCTAaHOBJICHHOTO
JIaHHO HpHMCpHOﬁ pa60qel71 HpOFpaMMOﬁ, BBIICTIAKOT. OCBOCHHBIC 06y‘IaIOIJ_II/IMI/IC$I HAay4YHBIC 3HAHUA,
YMCHHA U CIIOCOOBI ﬂCﬁCTBHﬁ, cneun(pnqecxne AJIA HpeHMCTHOﬁ obmacTu ((XI/IMI/ISI)), BUJBI JCATCIIbHOCTHU
10
MOJIYYCHHIO HOBOI'O 3HAHUA, €ro HWHTCPIPCTALINU, HpCO6pa3OBaHI/IIO U TPUMCHCHHUIO B Pa3JIMYHBIX
y‘-ICGHBIX 1 HOBBIX CUTYyallUAX.



[IpenmeTHbIe pe3ynbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD Y O0YUAIOLTUXCS CIEAYIOMNUX YMEHUH:

8 KIIACC

1) packpwieame cmbici OCHOBHBIX XMMHUYECKUX IMOHSATHIA: aTOM, MOJIEKyJa, XUMHYCCKUN IIIEMEHT,
IIPOCTOE BEILIECTBO, CJIOXHOE BEIIECTBO, CMECh (OJHOpPOJHAs W HEOJHOPOJHAs), BAJIEHTHOCTb, OT
HOCHTEJIbHAS aTOMHAs U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
T0JIst
XMUMHMUYECKOTO 3JIEMEHTa B COEAMHEHUHU, MOJBIPDHBIH OO0BEM, OKCHJ, KHCIOTa, OCHOBAHME, COJIb,
AJIEKTPOOTPHUIIATEILHOCTD, CTETICHh OKUCIICHHS, XUMUYECKasl peaKIns, KIACCU(PUKAIIUS PEAKIIU: PeaKIIHH
COCIMHECHUS, PEAKIINHU PA3JIOKEHUS, PEAKIUU 3aMEIIeHUs, PeaKuu 0OMEHa, 9K30- U SHIOTCPMUUYECKUE
peakIuu; TEIUIOBOM PQEKT peakiuu; apo aToMa, MIEKTPOHHBIN CI0W aToMa, aTOMHas OpOUTAallb, painyc
aTOMa, XUMHUYeCKasl CBS3b, MOJSIpPHAS W HEIOJIIpHAs KOBAJCHTHAS CBS3b, MOHHAS CBS3b, MOH, KAaTHOH,
aHWOH, PacTBOP, MaccoBasl J10Ji BELECTBA (MPOLIEHTHAs KOHIIEHTpAIMs) B pacTBOPE;

2) unmocmpuposams B3aUMOCBS3b OCHOBHBIX XHMHUYECKHUX MOHATHH (CM. M. 1) M TIPUMEHSTH 3TH
MOHATHATIPU OTIMICAHUU  BEIIECTB u 170'¢ MIPEeBpaICHUH;

3)  ucnonvzoeamv XUMHYECKYIO CHMBOJIMKY JJIsl COCTaBJIeHHs (GOPMYJ BEIIECTB M ypaBHEHHIA
XUMHYECKUX peaKkuuii;

4)  onpedensmes BAICHTHOCTh aTOMOB JJIEMCHTOB B OMHApPHBIX COCIMHEHHSX; CTCIICHb OKUCICHUS
AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX; TPUHAJIC)KHOCTh BEIIECTB K OTIPENCTIEHHOMY KJIacCy COCTMHEHUI
Mo GopMyiiaM; BHJ XUMHUICCKOUW CBSI3U (KOBaJCHTHAS M MOHHAs) B HCOPTaHWYECKUX COCTUHCHUSX,

5) packpovieams cmoicn Tlepuoauueckoro 3akoHa [I. M. MenaeneeBa: 1eMOHCTPUPOBATh IOHUMAHKE
MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHX 3JEMEHTOB OT MX MOJokeHHs B Ilepmomnueckoi
CUCTEME; 3aKOHOB COXpPAaHEHHUS MacChl BEILIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO yUY€HUS,
3aKoHa ABOTAJpO; OMHUCHIBATH M XapaKTepu3oBaTh TabmuuHyto (opmy Ilepuoaumdeckoit cucTeMbl
XMMHMYECKUX AJIEMEHTOB: pa3jnyaTrh MOHATHS «IJIaBHasi moArpymnmna (A-rpynmna)» u «no0ovHas MmoArpymnmna
(b-rpynma)», Maneie ¥ OOJNBIINE TEPUOJBI; COOTHOCHUTH 0003HAYCHMs, KOTOPHIE UMEIOTCS B TaluIe
«[lepnonuueckas cucrema xumuueckux sneMenToB Jl. . MenzaeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMHU
CTpPOEHHUS aTOMOB XHMHYECKHX OJJIEMEHTOB (cocTaB W 3aps] sapa, oOliee YHCIO SJIEKTPOHOB H
pacnpezeneHue ux o ANEKTPOHHBIM CIIOSIM);

6) rraccuguyuposamv XUMHYECKUE DIIEMEHTHI; HCOPIraHUYECKUE BEIISCTBA; XUMHUCCKUE PEAKIUH
(O 4YMCIy M COCTaBY y4YacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3(PHEKTy);

7) xapaxmepuzosams (onucvléams) OOIIHNE XUMHUYECKHE CBOWCTBA BEIICCTB pa3IMYHBIX KIACCOB,
MOATBEp)K/as OMHCAHUE TIPUMEpPaMH MOJIEKYJISIPHBIX ypPaBHEHUH COOTBETCTBYIONIMX XHMHUYECKUX
peakiuit; 8) mpoenozuposams CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HMX KAuyeCTBEHHOIO COCTaBa;
BO3MOYHOCTH MPOTEKAHUSA XUMUYECKHUX MTPEBPALEHUN B PA3TUYHbBIX YCIOBUSAX;

9) GbluUCHAMD OTHOCUTECIBHYIO MOJICKYISPHYIO U MOJIIPHYIO MAacChl BEIIECTB; MAcCOBYIO IOJIIO
XMUMHYECKOTO dJIeMeHTa 1Mo (opMylie COCTUHEHHs; MacCOBYIO JIOJII0 BEIIECTBA B PAcCTBOpE; MPOBOJAUTH
pacuéTsl Mo YPaBHEHUIO XUMHYECKON peaxIuy;

10) npumensimes OCHOBHBIE OTIEPALIMH MBICIHUTEILHON ACATSIBHOCTH — aHAIN3 U CHHTE3, CPAaBHECHUE,
00001IeHNe, CUCTEeMATU3AINI0, KIACCU(PUKAIMIO, BBISBICHUE MPUYUHHO-CIECJCTBEHHBIX CBA3EH — s
W3YYEeHUS CBOWCTB BEIIECTB M XHMHUYECKUX PEAKIUN; €CTEeCTBEHHO-HAyYHbIE METOJbl TO3HAHHS —
HaO0/IeHNE, U3MEpPEHUE, MOJICTTHPOBAHUE, IKCIIEPUMEHT (pEaIbHBII U MBICICHHBIH);

11) credosams mpaBuiIaM MOJB30BAaHHUS XMMHUYECKON MOCYIOW M Ja0OpaTOpPHBEIM 000pyIOBaHUEM, a
TaKXKe TpaBUiiaM OOpallleHHs] C BEIIeCTBAMH B COOTBETCTBUU C HMHCTPYKIHUSMU IO BBITIOJHEHHUIO
1ab0PaTOPHBIX XUMHUYECKHUX OTBITOB MO MOJYYSHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIeCTB (BOJOpOaa U
KHCTIOPO/ia), IPUTOTOBJICHUIO PACTBOPOB C OMPENENEHHON MAacCOBOM JOJeil pacTBOPEHHOTO BEIIECTBA,
IUTAHUPOBATh W TMPOBOJUTH XMMHYECKHE SKCIIEPUMEHTHI 10 PACMO3HABAHUIO PACTBOPOB MIEIOUEH W

KHUCJIOT C IOMOIIBIO



WHAUKATOPOB (JTakMyc, peHoN(PTaTenH, METUIOPAHXK U JIp.).

9 KUIACC

1) packpwieame cmbici OCHOBHBIX XMMHUYECKUX MOHATHUI: XUMHUYCCKAN DIIEMEHT, aTOM, MOJICKYJIa,
MOH, KaTHOH, aHUOH, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTH, IEKTPOOTPHUIIATEIBHOCTD,
CTENEHb OKHCICHHS, XMMHUYECKas PEaKIMs, XUMHUYECKas CBA3b, TEIUIOBOW AS(PQEKT peakiuu, MOJb,
MOJIIPHBIN 00BEM, pacTBOP; AIEKTPOIHUTHI, HEANEKTPOIUTHI, IIEKTPOJIUTHIECKAS AUCCOHALNS, PEaKIHH
MOHHOTO OOMEHa, KaTajiu3aTtop, XHUMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTHUMBIE pPEaKIuH,
OKHCITUTEIHHO-

BOCCTAHOBHTEJIBHBIC PEAKIIMH, OKHCIUTEIb, BOCCTAHOBHUTEIb, OKHCICHHE U BOCCTAHOBJICHUE, aJUTOTPOTIHS,
aM(pOTEepPHOCTh, XUMUYECKasl CBSA3h (KOBAJICHTHAS, MOHHAS, METAJUINYECKasi), KPUCTATMYECKas pPenIéTKa,
KOPpO3HsI METAJUIOB, CIUIABBl; CKOPOCTh XMMHYECKOHW pEeakIuH, MpelebHO AOMYCTHMAash KOHIICHTPAIUs
(ITAK) BEILIECTBA;

2) unnoCmpuposams B3aMMOCBS3b OCHOBHBIX XUMHYECKUX MOHATHH (CM. M. 1) U MPUMEHSTH 3TH
MOHATHATIPU OTIMCAHUU  BEIIECTB u 179 IpeBpalleHuii;

3)  ucnonvzoeamv XUMHUYECKYIO CHMBOJIMKY JJIsl COCTaBJIeHHs (OPMYJ BEIIECTB M ypaBHEHHIA
XUMHYECKUX peaKkuuii;

4)  onpedensimb BAICHTHOCTh M CTCNEHb OKHCICHUS XUMHYECKAX JJIEMCHTOB B COCIMHEHHSIX
Pa3IMYHOTO COCTaBa; MPHUHAJICKHOCTh BEIIECTB K ONPEACTIEHHOMY KIIAcCy COCIMHEHHUH 1Mo (opMyam;
BHJ] XUMHYECKOW CBSI3U (KOBAJICHTHAS, HOHHAS, METATMYECKAs) B HEOPTaHMUECKUX COCAMHEHUSX; 3apsii
MOHA M0 XUMHYECKOU (hOopMyIIe; XapakTep Cpeabl B BOJHBIX pACTBOPaX HEOPraHMUECKHX COCIMHEHUH, THUTI
KPUCTaJTHICCKOH peméTKn KOHKPETHOTO BEIIIECTBA;

5) packpvisams cmoicn Tlepuoguueckoro 3akona J[. M. MenaeneeBa W JEMOHCTPHPOBATh €ro
MMOHMMAaHME: OMUCHIBATh M XapakTepus3oBaTh Tabanunyo Gopmy [lepronndeckoil cucTeMbl XUMHUYECKUX
AJIEMEHTOB: pa3nyaTh MOHATHUS «TJIaBHAs moArpymmna (A-rpymma)» u «nobouynas noarpymnmna (b-rpymnma)y,
MaJsible U O0JbIINE NMEPHOIbl; COOTHOCUTh 0003HAYEHHSI, KOTOpPbIE UMEIOTCS B MIEpUOINYECcKOi Tabmnumile, ¢
YHCIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XMMHYECKHX JIEMEHTOB (COCTaB M 3apdan sijpa, olriee
YHCIIO 3JIEKTPOHOB U PaCIpe/ie]ieHHe UX MO AJIEKTPOHHBIM CIIOSIM); OOBSCHATH 00IIMEe 3aKOHOMEPHOCTH B
W3MEHEHHUU CBOMCTB 3JIEMEHTOB U MX COCIUHEHHH B Mpejaesax MajblX MEPHOJOB U TIaBHBIX MOATPYII C
y4€TOM CTPOCHHS ux aTOMOB;

6) wrraccuguyuposamv XMMHUYECKHE SJIEMEHTBI; HEOPraHUYECKUE BEIECTBA; XMMUYECKUE PEaKIMU
(Mo ymMCclly M COCTaBYy YYacTBYIOIIMX B pPEaKIMH BEIIECTB, MO TEIIOBOMY 3(PQEKTy, MO0 H3MEHEHUIO
CTeTeHen OKHUCJICHUS XUMHYECKUX AJIEMEHTOB);

7) xapaxmepuzosams (ONKCHIBATH) OOIIKME U CHCHH(DUUECKHE XMMHYCCKHE CBOWCTBA IPOCTHIX U
CIIOXHBIX BEIIECTB, MOATBEPXkAas OIMCAHUE TPUMEpPaMU MOJEKYISIPHBIX M HWOHHBIX ypaBHEHUN
COOTBETCTBYIOIIUX XUMHYECKUX peaxiuii;

8) cocmasnsme ypaBHEHHUS SIIEKTPOJUTUICCKON TUCCOLMAIINN KUCIIOT, MEI0YEeH U COJIEH; TIOJIHBIC U
COKpall¢HHBIE YpaBHEHHs] peakiuii HOHHOTO OOMEHa; YpaBHEHHs pEakIui, MOATBEPKAAIOIINX
CYIIECTBOBaHHE TeHETUYECKOM CBSI3U MEXTY BEIIECTBAMHU pa3IMYHBIX KIIACCOB;

9) packpwieams cywHOCMb OKUCIUTEIBHO-BOCCTAHOBUTEILHBIX PEAKIIUI TOCPEJICTBOM COCTABIICHHS
3JIEKTPOHHOTO Oananca ATHUX peaxiuii;

10) npoernoszuposams CBONCTBA BEIIECTB B 3aBUCUMOCTH OT X CTPOCHHS; BO3MOKHOCTH TPOTEKAHUS
XUMHYECKUX TIpeBpaIeHU I B pa3IMYHBIX YCTIOBHSIX;

11) ewviuuciams OTHOCHUTENBHYIO MOJEKYISPHYIO M MOJISIPHYIO MAacChl BEIIECTB; MAacCOBYIO IOJIIO
XMMHUYECKOTO 3JIEMEHTa Mo (opMysie COEIMHEHHS; MAacCOBYIO JOJIO BELIECTBA B PACTBOPE; NMPOBOAUTH
pacuéThl 1o YPaBHEHUIO XUMHYECKON peaxIuy;

12) crneoosamwv mpaBHiIaM TOJIB30BaHUS XUMHUYECKOH MOCY0H U JTaOOpAaTOPHBIM 000pYJOBaHHEM, a
TaKXKe TpaBUJIaM OOpalleHHsl C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSMHU IO BBITIOJHEHHUIO

1a00paTOPHBIX



XUMHYECKUX OTBITOB MO TOJYYSHHUIO i COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUAaKa M YTIIEKUCIIOTO Ta3a);

13) nposooums peaxiyu, Mo ATBEPIKIAFOIINE KAYeCTBEHHBII COCTaB Pa3JIMuHbIX BEIIECTB: PACIIO3HABATH
OTIBITHBIM ITYyTEM XJIOPUI-, OPOMHU[I-, HOH -, KapOoHaT-, pocdat-, cuaukar-, cyabpar-, THIAPOKCHI-UOHBI,
KaTHOHBI aMMOHUS U HOHBI U3yYEHHBIX METAJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX
BEIIIECTB;

14) npumernsims OCHOBHBIC ONIEPALIMY MBICIUTEIILHOM JICATEIILHOCTH — aHAJINU3 U CUHTE3, CPAaBHEHHE,
00001IeHne, CHCTEMAaTH3AIHIO, BBISIBIICHHE TPUYMHHO-CIICICTBEHHBIX CBSA3EH — JUISI N3Y4EHHs CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKINii; eCTECTBEHHO-HAYYHBIE METO/IbI MO3HAHUS — HAOII0ICHHE, U3MEPEHHE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN).



TEMATHYECKOE IINTIAHUPOBAHHUE

8 KJIACC
Ne | HanumeHoBaHHe pa3/iesioB H TeM MPOTrPaMMBbl KoandectBo uacoB JnexTpoHHble (HH(POBBIE) 00pa3oBaTeIbHbIE
n/n pecypcsl
BCEro | KOHTPOJIbHBIE npaKTHYecKne
paboThbl paboThbI
Pasnexn 1. [lepBoHavaabHble XHMHYECKHE MOHSITHS
1.1. | Xumus — BaxkHasi 06,1aCTh €CTECTBO3HAHMA M NPAKTHYECKOI eATeILHOCTH YeI0BeKA 5 0 1 http://window.edu.ru/
1.2. Bemecrsa 15 1 1 http://window.edu.ru/
M XHMHYeCKHe PeaKiuu
Hroro mo pazueny 20
Paspen 2. Baikueiilne mpeacTaBHTeH HEOPraHHYECKHX BEINECTB
2.1. | Bosayx. Kuciopon. Iousitue 06 oxcumax 5 0 1 http://window.edu.ru/
2.2. | Boxopon. 5 0 1 http://window.edu.ru/
IloHsITHE 0 KHCJIOTAX H COJISIX
2.3. | KoimmuecTBeHHbIE OTHOLIEHHSI B XHMHH 4 0 0 http://window.edu.ru/
2.4. | Bopa. PactBopsl. [lonsiTHe 00 0CHOBaHHSX 5 0 1 http://window.edu.ru/
2.5. | OcHOBHBIE KJIACCHI HEOPraHHYeCKHX 11 1 1 http://window.edu.ru/
coeIMHEeHMIt
Uroro 1o pasaeny 30
Paspen 3. Mepuoauyeckuii 3axon u Ileproanyeckas cucreMa XuMuyeckux diementos /. . Menzeneesa.
Ctpoenue aToMoB. XuMH4ecKasi CBsi3b. OKHCJINTEIbHO-BOCCTAHOBHTEIbHbIE PeaKIHH
3.1. | Mepuoanuecknii 3axkon u Iepuommueckas cucrema xumuveckux sjementos JI. U. MeneneeBa. CrpoeHue 7 0 0 http://window.edu.ru/
aToma
3.2. | Xumuyeckasi cBsizb. OKHCINTENHHO-BOCCTAHOBUTEIbHBIE PEAKIHH 8 1 0 http://window.edu.ru/
Uroro mo pazzeny: 15
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 6
9 KJIACC
Ne | HanmeHoBaHMe pa3je/ioB H TeM NPOTrpaMMbl KosnyectBo 4yacos JueKkTpoHHbIe (LM (POBBIE) 00pa3oBaTeIbHbIE PECYPCh
n/n
BCEro | KOHTPOJIbHbIe PaGoThI npakTHYecKHe padoThbl
Pazznen 1. BemecTBo M XHMHYECKHE PeAKIHH
1.1. | loBTOpenne u yray6aeHne 3HAHHI OCHOBHBIX Pa3geaoB Kypca 8 Kiacca 5 0 0 http://window.edu.ru/
1.2. | OcHoBHBIE 32KOHOMEPHOCTH XHMHYECKHX PeaKIuii 4 0 0 http://window.edu.ru/



http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/

1.3. ‘ JIeKTPOIMTHYECKAS] UCCONHALNsA. XHMHUYECKHEe PeaKIMH B PacTBOpax 8 ‘ 0 ‘ http://window.edu.ru/

Hroro no pazueny 17

Pazpen 2. HemeTaulbl M HX COeIMHEHHsI

2.1. | Obmas xapakTepucTHKa XUMHYecKHX 1eMeHTOB VIIA-rpynnsr. Fanorenst 4 1 http://window.edu.ru/

2.2. | Obmas xapakTepuCTHKA XUMHYecKHX 31eMeHTOB VIA-rpynnsl. Cepa u eé coequHenust 5 1 http://window.edu.ru/

2.3. | Obmas XapaKTepHCTHKA XHMHYECKHX 3JIeMeHTOB VA-rpynnsl. A3oT, pocdop u uX coexnHeHus 7 1 http://window.edu.ru/

2.4. | O0mas xapaKTepUCTHKA XUMHYECKUX dJieMeHTOB [V A-rpynisi. 8 1 http://window.edu.ru/
Vriiepoa M KpeMHUI U X COeNHHEHUsI

HWroro no pazneny 24

Paznen 3. MeTaliibl H HX COeAMHEHHUSsI

3.1. | O6umue cBoOiiCTBAa METAJLIOB 4 1 http://window.edu.ru/

3.2. | Baknueiimme MeTa bl H UX COeAMHEHHS 16 2 http://window.edu.ru/

Wtoro mo pasneny: 20

Paznen 4. Xumus u okpy:kamoumas cpejaa

4.1. | BemecTBa H MaTepHaIbl B AKH3HH YeJOBEKa 3 0 http://window.edu.ru/

Uroro mo pasgeny: 3

PesepBHOE Bpems 4

OBUIEE KOJUYECTBO YACOB I10 [TPOI'PAMME 68 7



http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne | Tema ypoka KoaunyecTBo yacoB Buapsi,
n/n (popmbI
BCEro | KOHTPOJIbHbIE | MPaKTHYeCKHe
KOHTPOJIs
padoTsbI padoThI

1. | I[Ipemmer xumuu. Poas XuMuu B )KU3HH 1 0 0 VYcerHbIl
9eJoBeKa OTIpOC;

2. | Xumus B cucteMe HayK. Merto il mo3Hanus | 1 0 0 VYcerHbIN
B XUMHUHU OTIpOC;

3. | 3HakoMCTBO ¢ mpaBuiIaMu Oe3omacHocti U |1 0 1 [TpaxkTrueckas
npuéMamMu paboThl B XUMHUYECKOM pabora;
naboparopun. [Ipaktrueckas padorta Ne 1.

[IpaBuna paGoTsl B 1aOOpaTOPUU U IPUEMBI
oOpailieHus ¢ 1abopaTopHBIM
000pyI0BaHUEM

4. | Tena u BeutectBa. u3nMuecKue CBOMCTBA 1 0 0 VYeTHbIit
BEIIECTB. ATperaTHoe COCTOSTHHE BEIECTB OTIpOC;

5. | Yucreie BemecTBa 1 cMecH. CriocoObI 1 0 0 Y CTHBIH
paszesneHus cmecen OTIpOC;

6. |IIpaktuueckas pabota: Ne 2. Pa3nencuue 1 0 1 [TpakTrdeckas
cMmecelt (Ha mpuMepe OYMCTKY TOBAPEHHOM paborTa;
COJIN)

7. | ATombl 1 MOJIeKyJIbL. [TpocTeie u cioxxubie | 1 0 0 YcTHBIN
BeIeCTBA OTIpOC;

8. | Xummuueckue smeMeHThl. 3Haku (CumMBOJbl) |1 0 0 YcTHbII
XUMHUYECKHUX 3JICMECHTOB OTIpOoC;

9. | ATOMHO-MOJIEKYJISIpHOE YUeHHE. 3aKOH 1 0 0 Yerubii
MOCTOSTHCTBA COCTaBa BEIIECTB OTIpOoC;

10. | Xumuueckas popmyiia. BaseHTHOCTD 1 0 0 [TuceMeHHBIH
aTOMOB XHUMUYECKUX IIEMEHTOB KOHTPOJTb;

YcTHbIN
OTIpoC;

11. | CocraBiienre XuMuIeCKuX (GOPMYIT TIO 1 0 0 [TucbMeHHBIIH
BaleHTHOCTU. HaxoIeHne BaJeHTHOCTH KOHTPOJTb;
XMUMHYECKUX JIEMEHTOB 10 opMmyIie

12. | OTHOCUTENbHASI aTOMHAs Macca. 1 0 0 [TucbmenHbII
OTHOCUTEIbHAS MOJICKYJIIPHAs Macca KOHTPOJIb;




13. | Pemrenue 3a1a4 Ha BBIYKUCIIEHUE ITnceMeHHbIi
OTHOCHUTEIILHON MOJIEKYJISIPHOW MacChl KOHTPOJIb;
BELIECTB

14. | MaccoBasi 10J11 XUMUYECKOTO DJICMEHTA B Yerubii
COEIMHEHUU 0IIpOC;

15. | Perrenue 3a/1a4 Ha BBIYHUCIICHUE MACCOBO [TucemenHbII
JOJM XMMHUYECKOTO 3JIEMEeHTa TI0 opMmyIie KOHTPOJIb;
COEIMHEHUS

16. | ®usnyeckre U XUMHUUCCKUE SIBIICHHSL. YcrHbiit
XHUMHU4YecKas peaKius OIIpOC;

17. | Tlpu3Haku U yCIIOBUS POTEKAHUS YeTHbii
XUMUYECKUX PEAKIUHN OIIpOC;

18. | BakoH coxpaHeHHs Macchl BemecT. M.B. VcerHbIN
JIOMOHOCOB — Y4E€HBIN-PHIUKIOTEAUCT OIIpOC;

19. | Xumunveckne ypaBHEHUS IIncemenHbII

KOHTPOJIb;

20. | Tumbl XUMHUYECKUX peakinil (COeMHEHNUS, IIncemenHbII
pasloKeHus1, 3aMEIICHUsI, 0OMEHA) KOHTPOJIb;

21. | Ypok 00001IeHus B CUCTeMaTH3aIHH VcTHbIi
3HAHUM OIIpOC;

22. | YpOK KOHTPOJIsSI 3HAaHUH KonTtponbHas

pabora;

23. | Boznyx — cmech razos. CocTaB Bo3ayxa YceTHBIN

0TIpOC;

24. | TemnoBoii >3pPeKT XUMUIECKOM PEAKIUH, [IucbmeHHbII
MOHATHE O TEPMOXHUMHYECKOM YPaBHEHUH, KOHTPOJIb;
9K30- ¥ SHJOTEPMHUECKUX PEAKIUAX YcTHbIN

0TIpOC;

25. | CriocoObl TIOJTy4YEeHHUS KHCIOPO/Ia B YcTHbIN
1abopaTopuy U MPOMBIIUIEHHOCTH. 0TIpOC;
IIpumenenne kucaopoaa

26. | Ilpaktuueckas paborta Ne 3. [TonyueHue u [TpakTueckas
coOupaHue KMCIOPoa, U3ydeHHE ero paborta;
CBONCTB

27. | KpyroBopoT Kuciopo/ia B IpUpo/Ie. YcerHbii
Tonnuso (yroyib u MeTaH). 3arpsi3HEHNE OIIpOC,

BO3/IyXa, CIIOCOOBI €ro MpeA0TBPAICHHUSI.

Ycunenne napHuKoBoro 3¢ dexra,
pa3pylIeHHe 030HOBOTO CIIOSI




28. | Boiopo1 — XMMHYECKHIA JJIIEMEHT U VYcrHbIN
mpocroe BemecTBo. HaxoxaeHue B 0IIpOC;
npupo e, GU3HIECKUE U XUMUICCKHEC
CBOICTBa (Ha MpUMeEpe B3aUMOJCHCTBUS C
HEMETaJJIaMU ¥ OKCHUIAMH METaJIJIOB),

MPUMEHEHHE, CTIOCOOBI TTOTydSHHS

29. | Tlpaktuueckas paborta Ne 4. IonyueHue u [TpakTyeckas
coOupanue BOJAOPOIa, U3YICHHUE €ro paborTa;
CBOICTB

30. | [ToHsTHE O KUCITIOTAX U COJISAX YcTHBIN

0IIpOC;

31. | KonugectBo BemectBa. Moib. MoJisipaast IIncemenHbIi
Mmacca KOHTPOJIb;

32. | 3akoH ABorajapo. MomsipHbIi 00BEM Ta30B YcTHBIH

OTIpOC;

33. | Pewrenue 3a1a4 Ha B3aMMOCBS3b [TruceMeHHBIIH
KOJIMYECTBA BEIIECTBA, 00hEMA U MaCChl KOHTPOJIb;
ra3oB. Pacué€Tel Mo XuMU4eCKuM
YpaBHEHUSIM

34. | Pacy€Thl M0 XUMHYECKUM YPABHCHHUSIM. IIncemenHbI
[Ipumenenue 3akoHa ABOTrapo KOHTPOJIb;

35. | ®usuueckue cBOICTBA BOABI. AHAIN3 U VcTHbIi
CHUHTE3 — METObl U3yYCHHsI COCTaBa BOJIBI. 0TIpOC;
XUMUYECKUE CBOWCTBA BOJIBI (PEAKIUU C
MeTaJJlaMHu, OKCUJIJaMU METAIIJIOB U
HEMETAJIJIOB)

36. | [TorsTre 06 OCHOBaHMIX U MHIUKATOPaX VcTHBI

0TIpOC;

37. | Boga kak pactBoputenb. PacTBopbl. YcTHbI
PactBopuMOCTH BENIECTB B BOJE. OIIpocC,
HacpiieHHbie 1 HEHACHIIIEHHBIE PACTBOPHI

38. | KonmenTparwst pactBopoB. MaccoBast 1015 [TuceMeHHBIH
BEII[ECTBA B pacTBOpe. Brruncienus ¢ KOHTPOJIb;
MCIOJIb30BAHNEM TIOHATHUS «MaccoBas IO
BEII[ECTBA B paCTBOpE

39. | [IpakTuueckas pabota Ne 5. [InceMeHHbI
[IpuroToBrneHue pacTBOPOB C KOHTPOJIb;

OIpEIeIEHHON KOHLIEHTpalen




40. | Posb pacTBOPOB B IPUPOJIE U B )KU3HH YerHbii
yesoBeka. KpyroBopot BoJibl B IpUPOJIE. 0IIpOC;
3arpsi3HeHue NpupoIHbIX Boa. OxpaHa u
OYMCTKA MIPUPOIHBIX BOJ

41. | IlepBbie MOMBITKH KJIacCU(PUKAIUU YerHbii
XUMHUYECKUX A1eMEHTOB. [loHsTHE O Onpoc;
IPYIIax CXOAHbBIX IEMEHTOB (1LEJI0YHbIE U
LIEJIOYHO3EMETIbHbIE METAJLJIbI, FaJOrEHBbI,

WHEPTHBIE Ia3bl). DIEMEHTbI, KOTOPbIE
00pa3yroT aMpOTEepHBIC OKCHJIBI 1
TUAPOKCHIBI

42. | NoHHas XuMUYeCKasi CBSI3b YcrHbiit

0IIpoC;

43. | Knaccugukanus HeOpraHM4eCKux YcerHbIi
COEIMHEHU I OIIpOC;

44. | Oxcusl: COCTaB, KIIaCCHU(pHUKAIIHS [TucemeHHBbII
(ocHOBHBIE, KUCIIOTHBIE, aM(OTEPHBIE, KOHTPOJIb;
HecosieoOpa3yrolue), HOMEHKIaTypa YcTHbIi
(MexayHapoIHas W TPUBUAIBHAS). OIIpOC;
[Tosmydyenne n XUuMUYECKHE CBOKCTBA
KHUCJIOTHBIX U OCHOBHBIX OKCHJIOB

45. | OCHOBaHUS: COCTaB, KJIACCHU(UKAITH, [TuceMeHHBIH
HOMEHKJIaTypa (MeXIyHapoIHasl U KOHTPOJIb;
TpUBHUAIbHAS), PU3NYECKUE U XUMHUECKUE YcrHbil
CBOICTBa, CIIOCOOBI MOJTyYSHHS 0TIpOC;

46. | AMdoTepHbIe OKCH/IBI U THAPOKCHIBI, KX VcTHBIN
CBOJCTBA U MOJIy4YEeHUE 0TIpOC;

47. | KucioTsl: cocTaB, KiaacCu(pUKaIHs, [IucemeHHBIN
HOMEHKJIaTypa, GU3NYeCcKre CBONCTBA KOHTPOJIb;

YcTHbI
0TIpOC;

48. | KuciioTsl: XMMHUYECKUE CBOMCTBA, CIIOCOOBI [TuceMeHHBIH
MoJy4eHusl. Ps1 akTHBHOCTH METAIIJIOB KOHTpO!JIb;

YcTHbIN
0IIpoC;

49. | Conu (cpeaHue): HOMEHKIIATYpa, CIIOCOOBI ITuceMeHHBIM
MIOJIyYEHUs, B3aUMOAECHCTBUE COJIEH C KOHTpO!JIb;
MeTaJulaMH, KUCIOTaMH, HIEI0YaMu U VYcerubii
COJISIMU 0IIpOC;

50. | Beruucnenus 1o ypaBHEHHSIM XUMHYECKOH YcTHBIN
peakuuu 0IIpOC;




51. | l'enernyeckas CBSI3b MEXIY KllacCaMu ITuceMeHHBIN

HEOPraHUYECKUX COCIUHEHUN KOHTpOJIb;
YcrHbIi
0IIpOC;

52. | [Ipaktuueckas padorta Ne 6. Perenue [TpakTuyeckas
AKCHEPUMEHTAIbHBIX 337134 10 paborTa;
TeMe«OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COEAUHEHUIN

53. | Ypok 0000111eHHs 1 CHCTEMaTH3alliu Ycrublii
3HaHUH OIIpOC;

54. | YpOK KOHTpPOJIS 3HAaHUI KoHnTpobHast

paborTa;

55. | Ypok 0000111eHHS ¥ CHCTEMaTH3aIUN VcerHbIN
3HaHUH OIIpOC;

56. | Crpoenne atomoB. COCTaB aTOMHBIX SIJIED. IIncemenHBbII
N3oTtomnbl. DnekTpoHbl. PU3NYECKUN CMBICIT KOHTPOJIb;
MOPSAIKOBOTO HOMEpA dDJIEMEHTa YcTHbI

OIpoc;

57. | Tlepuoanueckuii 3akoH u [leprogudeckas VcTHBIN
cUcTeMa XUMHUYECKHUX 351eMeHToB . 1. OIIpOC;
MenneneeBa. [lepuobl, rpynmsl,
noarpynbl. DU3NYECKHUI CMBICT HOMEPOB
MEPUOAA U TPYIIIBI

58. | CtpocHHeE 3IEKTPOHHBIX 000JI0YE€K aTOMOB YcTHbII
nepBbIX 20 XUMHUYECKHUX JIEMEHTOB 0Ipoc;
MEPUOANYECKON CUCTEMBI
. Y. MenpeneeBa

59. | XapakTepHucTHKa XHMHYECKOTO 3IEMEHTA [TucbmeHHbII
10 €r0 MOJIOKEHUIO B IEPUOANYECKOM KOHTpOJIb;
cucteme 1. 1. MenaeneeBa

60. | 3HayeHue MepUOIMIECKOTO 3aKOHA U YcTHbI
MEPUOANYECKON CUCTEMbBl XUMUYECKUX OIIpOC;
3JIEMEHTOB AJI PA3BUTHUS HAYKH U
npaktuku. JI. 1. MenzaeneeB — y4éHslii,

MeJaror U rpaxiaaHuH

61. | Ypok KOHTpOs 3HAHUI KonrtponbHas

pabora;

62. | DeKTPOOTPUIIATEIBHOCTH ATOMOB YcTHBIN
XUMHUYECKUX JIEMEHTOB. XUMUYECKas OIIpOC;

CBs3b: KOBAJICHTHA MOJISIpHAA U
KOBAJICHTHAs HCIIOJIAAPpHAA




63. | CrerneHb OKUCIICHUS 1 0 0 [TuceMeHHBII
KOHTPOJIb;

64. | OKUCITUTETBHO-BOCCTAHOBUTEIbHBIE 1 0 0 YcTHbIN
peaxkuuu (OBP). IIpouecchl okuciaenus u 0IIpoC;
BOoccTaHOBJIEHUS. OKUCIIUTENN U
BOCCTaHOBHTEIIH

65. | CocraBienne ypaBHEHHH OKUCIUTEIBHO- 1 0 0 [TuceMeHHBII
BOCCTaHOBHUTEIIBHBIX PEAKIIUN U CXEM KOHTPOJIb;
AJIEKTPOHHOTO OanaHca

66. | Ypok 0000111eHHs U CHCTEMaTH3aIlln| 1 0 0 YcTHBIN
3HaHUHI OIIpOC;

67. | Ypox pa3sBUBArOIEr0 KOHTPOJIS 3HAHHIA. 1 0 0 [TuceMeHHBIH
X¥MHS B IEUCTBUU KOHTPOJIb;

YcrHbIi
OTIpOC;

68. | Kucimopo1 — XUMHUYECKHIA DIEMEHT U 1 0 0 Y CTHBIH
npocroe BemecTBo. O30H. Haxoxnenue OIIpOC;
KHCJIOPOJIa B IpUpoJie, (GPU3MIECKUE U
XMUMHYECKHE CBOMCTBA (peaKuu
okucnenus, roperue). [lonstue 06 okcuaax

OBIIEE KOJIMYECTBO YACOB I1O 68 3 6

[TPOTPAMME

9 KVIACC
Ne | Tema ypoka Kosun4yecTBo 4acoB Buapbi,
n/n dhopmbl
BCEro | KOHTPOJIbHbIE | MPAKTHYeCKHe
KOHTPOJIs
padoThbI padoThI

1. | Knaccudukanus 1 HOMEHKIATYpa 1 0 0 VcTHBIN

HEOPraHMYECKUX BEIIECTB (MEeXIyHApOHAs OTIpoC;
Y TPUBUAJIbHAS)

2. | Ilepuomnueckuii 3akoH. [lepuoanyeckas 1 0 0 YcTHbI
CHUCTeMa XMMHYECKHUX 2JIEMEHTOB OTIpoC;

1. U. Menneneesa. CTpoeHHe aTOMOB

3. | 3aKOHOMEpPHOCTH B N3MEHEHUH CBOMCTB 1 0 0 Vel
XUMHUUYECKUX DIIEMEHTOB MEPBBIX TPEX Onpoc;

NEpruoa0B, KaJIvsd, KaJIblUd U UX
CO€IUHEHMI B COOTBETCTBUH C IOJ0XKEHUEM
B HepHOHquCKOﬁ CUCTCMC U CTPOCHUEM
aTOMOB




4. | XuMHA4EeCKHE CBOIICTBA BEIIECTB, YCTHBIN
OTHOCSIIIIUXCS K Pa3IUYHBIM KJIaccaM 0IIpoc;
HEOPraHWYECKUX COCIMHEHUM, X
TE€HETUYECKasl CBS3b

5. | CtpoeHume BemeCTBa: BUABI XUMUYIECKOM YcrHbIi
CBS3U. THUIBI KPUCTATUTMYECKUX PEHIETOK, 0TIpoc;
3aBUCHMOCTBH CBOMCTB BEILIECTBA OT THUIA
KPUCTAJUIMYECKOUN pPEIETKH

6. | Kinaccudukarys XUMAYECKUX PEAKIIHH 110 [TucbMeHHBbIH
Pa3IUYHBIM TpU3HAKaM (IO YHCITY U KOHTPOJIb;
COCTaBy YYaCTBYIOIINX B PEAKIINH BEIIECTB,

0 TETJI0BOMY 3((eKTy, 0 N3MEHEHUIO
CTENIeHEH OKUCTICHUS XUMUYECKUX
AJIEMEHTOB, MO0 0OPATUMOCTH, TI0 YUACTHUIO
KatanuzaTopa). DK30- ¥ SHIOTEPMHUECKUE
peaKkIyy, TePMOXUMHUICCKUE YPABHEHUS

7. | TloHsATHE O CKOPOCTH XUMHYECKOH PEaKIIHNH. YcrHblii
[ToHsATHE O TOMOT€HHBIX M T€TEPOTEHHBIX 0TIpoc;
peakusax. @akTopkl, BIUSIONINE HA
CKOPOCTh XUMUYECKOW peaKuu

8. |Ilonsrtre 06 0OpaTUMBIX M HEOOPATUMBIX YcTHbII
XUMHYECKUX peakuusx. [lonarue o 0TIpOC;
XMUMHYECKOM PaBHOBECUU

9. | dakropsl, BAUSIONINE HA CMEIIEHUE VcTHBIN
XMUMHUYECKOTO PaBHOBECHUS 0TIpOC;

10. | MexaHu3M OKHCIUTEIHHO- YcrHblid
BOCCTaHOBUTEJIBHBIX PEaKIUil 0TIpOC;
(27eKTPOHHBIHM OanaHc OKUCIUTETBHO-

BOCCTaHOBUTEIHLHON PEaKIIH)

11. | Teopust 37IEKTPOTUTUICCKON THUCCOIUAIINN. YcTHbIN
DNEKTPOIUTHI U HEIIEKTPOIUTHI. KaTHoHBI, 0TIpOC;
aHUOHBI. MeXaHU3M JHCCOIUAINH BEIIeCTB
C Pa3TUYHBIMHU BUJAAMU XUMHUYECKOM CBSI3U

12. | Crenens muccormarmu. CHIIbHBIE U ClTa0bIe YcTHbI
AIEKTPOJIUTHI 0Ipoc;

13. | Peakiuu HOHHOTO OOMEHA, YCIOBUSI UX [TucbMeHHbIH
npotekanus. FloHHbIe ypaBHEHUS PeaKIIHii KOHTPOJIb;

14. | Xumuyeckre cBOMCTBA KUCIIOT B CBETE [InceMeHnHbI
MIPEJICTaBICHUA 00 PIEKTPOTUTUIECKOM KOHTPOJIb;

JUuccolanu




15. | XuMnueckue cBOMCTBA OCHOBAHHIA B CBETE ITuceMeHHBIN
MIPEJICTABICHUA 00 AIEKTPOITUTHICCKOM KOHTPO!JIb;
JIMCCOITAITNU

16. | Xumudeckue cBONCTBA COJIEH B CBETE [MuceMeHHBIH
MIPEJICTaBICHUA 00 AIEKTPOTUTUICCKOM KOHTPO!JIb;
JIMCCOITAITNH

17. | IlonsiTue 0 rUIpOSU3E COeit [TnceMeHHbII

KOHTPO!JIb;

18. | KauecTBeHHBIC peakiui Ha KATHOHBI U ITnceMeHHbIi
aHUOHBI KOHTPOJIb;

19. | ITpakrrueckast pabota Nel. Pemenue IIpaxTrnueckas
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME pabora;
"DNIeKTpOTUTHYECKAs JUCCOIHaIus"

20. | Ypok 000011eHHs ¥ CHCTEMATH3AIUN VYeTHbIit
3HaHUU OIIpOC;

21. | YpOK KOHTpOJIS 3HAHHUH KoHTtposbHas

pabora;

22. | O6mas xapakTepuCcTHKa rajloreHOB. YcrHblid
OC0OEHHOCTH CTPOCHHS aTOMOB 3THUX OIIpOC;
3JIEMEHTOB, XapaKTEPHBIE ISl HUX CTEIICHU
okucnenus. CtpoeHue u Gu3nIecKue
CBOMCTBA MPOCTHIX BEIIECTB — T'aJIOTCHOB.

XUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa
(B3aMMO/ICHCTBHE C METAJIJIAMHU,
HEeMEeTaJlIaMHU, IIeJI0YaMH )

23. | Xnoporojopo. CoisiHas KHCIIOTa, VcTHBIN
XUMHUYECKHE CBOMCTBA, MOJyUYCHHE, oIpoc;
npuMmeHeHnue. KauectBeHHas peaxiys Ha
XJIOPU/I-UOHBI

24. | dusnonornyeckoe AeiCTBHE XJIopa u VcTHBIN
XJIOPOBOJIOPO/Ia HAa OPraHU3M YeJOBeKa. OIIpOC;
Baxueiiive Xaopuabl U UX HAX0XKJICHUE B
MpUpoae

25. | [Ipaktuueckas padorta Ne2. [TomydeHue IIpaxTrueckas
COJITHOM KHCJIOTBI, U3y4eHUE €€ CBOMCTB paboTa;

26. | Pemenue 3a1a4 Ha BBIYMCICHUS 110 I[TuceMeHHBIN
YpaBHEHUSIM XUMUYECKUX PEAKIIHi, eclu KOHTpO!JIb;

OJIMH pCarcHT JaH B M30BITKE




27.

OO0mas xapakTepucTuka 3eMeHToB VIA-
rpymmnbl. OCOGEHHOCTH CTPOEHUS aTOMOB
OTUX 3JICMCHTOB, XapaKTCPHLIC JJII HUX
cTeneHu okucieHus. CTpoeHue u
¢u3nvecKre CBONCTBA MPOCTHIX BEHIECTB -
KHUCJIOPOJIa U Cepbl. AJUIOTPOIIHBIE
MOAU(HUKAIIIN KHCIOPO/Ia U CEPHI.

XHAMHYECKUE CBOMCTBA CEPbI

YcTHBIN
0IIpoc;

28.

CepoBojiopo1, cTpoeHUE, PU3UICCKHE U
XUMHUYECKUE CBOMCTBA

YceTHBIN
0TIpoc;

29.

OKCI/II[I)I CCPhI KaK NpCACTaBUTCIIN
KHUCJIOTHBIX OKCHUJOB. CepHI/ICTaﬂ KucJjoTa

YceTHBIN
0TIpoc;

30.

Cepnas xuciota, pusndeckue u
XUMUYECKHE CBOMCTBA (0OIIHNE KaK
MIpeICTaBUTEIS Kilacca KUCIOT U
cnenuduueckue), mpumenenne. Comn
CEpHOI KUCIIOTHI, KAaUECTBEHHAs PEaKIus Ha
cynb¢aT-uoH

VYcerHbINn
0TIpoc;

31.

XUMHUYECKHE PEAKITUH, JISKAITUE B OCHOBE
MPOMBIIIJICHHOTO CTI0C00a MOTyYeHUs
cepHOM KUCIOTHL. Penienune 3agad Ha
HaX0XKJIEHHE MAacCOBOM JTOJIM BLIXOJA
MPOAYKTA PEaKIINH

VYceTHBIN
0TIpoc;

32.

Haxoxnenue cepbl U €€ COeIMHEHUN B
npupoJie. XUMHUYECKOE 3arpsi3HCHHE
OKPYXaIoIel Cpe/ibl COETMHEHHUSIMU CEPBI
(KUCTTOTHBIC JOK]IH, 3arps3HEHUE BO3TyXa U
BOJIOEMOB), CITOCOOBI €T0 TPEIOTBPAIICHHS

YceTHBIN
01Ipoc;

33.

OO01as XxapakTepucTUKa IEeMEHTOB V A-
rpymmnbl. OCOOEHHOCTH CTPOCHHS aTOMOB
3THX 3JIEMEHTOB, XapaKTepHbIE I HUX
CTETIeHH OKUCJICHHS. A3OT,
pacrnpocTpaHeHue B mpupoje, pusnueckue u
XMMHUECKHE cBOMCcTBA. KpyrosBopot a3ora B
IIpUpoOJIe

YceTHBIN
OTIpoc;

34.

AMMI/IaK, €ro (bI/I3I/I‘leCKI/Ie U XUMHWYCCKHC
CBOﬁCTBa, MOJIY4CHHEC U IIPUMCHCHHUC. Comu
AMMOHUS, UX (I)I/I3I/IIIGCKI/IC N XUMHUYCCKUC
CBOﬁCTBa, MMPUMCHCHUC. KauectBennas
pCaKkiusg Ha MOHbI aMMOHMUA

IIuceMeHHbIN
KOHTPOJIb;




35. | [Ipaktuueckas padorta Ne3. TlonydeHue [TpakTuyeckas
aMMUaKa, U3y4eHHe ero CBONCTB pabora;

36. | AsoTHas kucioTa, € Qpu3nuecKue u YcTHbIH
XUMHUYECKHE CBOMCTBA (00IIHE KaK OIpoc;
MPEJCTaBUTEINS KIlacca KUCIIOT U
cneuupuveckue). Hurpatst

37. | Ucnosp30BaHUE HUTPATOB U COJICH YcrTHbIH
aMMOHHSI B KQ4eCTBE MUHEPATHHBIX 0IIpOC;
ynoOpeHuii. XMMUYeCKOe 3arps3HCHHE
OKpYKArOIIEH Cpe/ibl COSTMHEHMSIMH a30Ta
(KUCIIOTHBIC JIOK/IH, 3arPsS3HCHUE BO3/IyXa,

TTOYBBI U BOJIOEMOB)

38. | ®ochop, a0 TPOTHBIE MOAU(PHUKAIIN YcTHBIHI
dbocdopa, puznueckre U XUMUIECKHE 0TIpoc;
CBOICTBa

39. | Okcun pocdopa(V) u pochopHas KucioTa, YcTHBIN
(br3UYecKue U XUMUYECKHE CBONCTBA, OITpOC;
nosrydeHue. KauecTBeHHas peakius Ha
¢docdar-noHsI

40. | Ucionp3oBanue GocdaroB B KaueCTBE YcTHbI
MHHEPAJIbHBIX yI00peHH. 3arps3HeHne OIIpOC;
MIPUPOIHBIX BOIOEMOB dochaTaMu

41. | Yraepon, ajutoTporiHbie MOU(HUKAIINH, VcTHBIN
pacnpocTpaHeHue B npupoe, husnueckue 0TIpOC;
1 XMMUYECKHE CBOMCTBA. AJICOpOITHUS.

KpyrosopoT yrieposa B npupoje

42. | Okcuibl yriepoja, ux GU3nIecKue u YcTHbII
XMUMHYECKHE CBONCTBA, PU3NOJIOTHYECKOE oTpoc;
JeCTBHE HA KUBbIE OPTraHU3MBI,

MOJIy4YeHUE U IPUMEHEHHE. DKOJIOTHUeCKre
poOJIeMbl, CBSI3aHHBIE C OKCHIOM
yraepoaa(IV); runoreza rnobaibHOTO
MOTETJICHUS KIIMMaTa; MapHUKOBBIN 3pPexT

43. | YronpHas KACIOTA U €€ COJIH, UX YcTHBIN
(buznuecKkrue U XuMUYEeCKHe CBOWCTBA, 0IIpoC;

IMOJIYYCHHC U IIPUMCHCHHC. KauecrBennas
peaKkiusd Ha Kap6OHaT'I/IOHLI.

Hcnonb3oBanue kapOOHATOB B OBITY,
MEIUIMHE, IPOMBIIUIEHHOCTH, CEIILCKOM
XO3AUCTBE




44. | Tlpaktuueckas padota Ned. [Tonydenue IIpaxTrueckas
yriekucioro rasa. Kauecrsennas peakuus pabora;
Ha KapOOHAT-HOH

45. | TlepBoHavyabHbBIC OHATHS 00 YerHbii
OpraHMYECKUX BEILECTBAX KakK O 0IIpOC;
COCIMHEHUSX YTiepoaa: 0COOEHHOCTH
COCTaBa U CTPOEHUS

46. | [TousiTHe 0 OUOJIOTHYECKU BaXKHBIX [TnceMeHHbII
BEIIECTBAX: XKUPaAX, OesKax, yriieBoax. KOHTPOJIb;
MarepuanbHO€ €AMHCTBO OPraHUYECKUX U
HEOPraHWYECKUX COEANHEHUI

47. | KpemHuii, ero Gu3nveckue U XUMUICCKHE VYcerHbii
CBOICTBa, MOJIy4€HUE U IPUMEHEHUE B 0IIpOC;
anekrpoHuke. CoeMHEeHUsI KpEMHUS B
pupoie

48. | O6uue mpeacTaBiIeHus 00 OKCHIE YcTHbIit
kpeMmuaus(IV) 1 KpeMHHEBO KUCTIOTE. OITpOC;
CunmkaTel, UX UCHOJIb30BaHUE B OBITY,
MEUIINHE, TPOMBIIIIIEHHOCTH

49. | BaxxHeWIMe CTPOUTETbHBIC MaTePHAITBI: YcTHBIN
KepaMuKa, CTeKJIO, [IEeMEHT, OETOH, OTIpOC;
xene300eToH. [Ipobaembr 6e301macHOTO
HCIOJIb30BAaHUS CTPOUTEIBHBIX MaTEPHAIIOB
B [TOBCE/IHEBHOM JKU3HU

50. | [Ipaktuueckas padorta Ne 5. Perrenue ITpakTueckas
AKCHEPUMEHTAJIBHBIX 33/1a4 10 pabora;
TeMe«BakHellne HeMeTallIbl U UX
COEJIMHEHUS

51. | Vpok 00001eHus U cHCTeMaTH3aluK Yerubii
3HAaHUU OIIpOC;

52. | YpOK KOHTpOJI 3HAaHUH KonTpombHas

pabora;

53. | OOmrast XapaKTepUCTHKA XMMUUECKUX YcTHBIN

2JIEMEHTOB — METAJUIOB HA OCHOBAaHUU UX 0IIpoC;

MIOJIOKEHUS B IEPUOJANYECKON CUCTEME
xuMu4deckux 3neMeHToB . . MenneneeBa
U CTpOeHHS aTOMOB. CTpOEHHE METaJIOB.

Mertannuueckas CBI3b U MeTa/INUecKas
KpucTallinyeCcKas peméTKa




54.

DNEKTPOXUMHUYECKUN Psii HAPSKEHUI
MeTaoB. duU3nueckrue U XUMUYECKUE
cBoiicTBa MeTaioB. ObmIre crnocoOsl
IIOJIy4YEHUS] METAJIJIOB

YcTHBIN
0IIpoc;

55.

[TonsTHE O KOPPO3UM METAIIOB U
OCHOBHBIE CITIOCOOBI 3aLIUTHI OT KOPPO3UH

YcTHBIN
0TIpoc;

56.

Crnassl (cTanb, YyTr'yH, JIOPATIFOMUHUMN,
OpoH3a), X MPUMEHEHUE B OBITY H
IIPOMBIILIIIEHHOCTH

YceTHBIN
0TIpoc;

S7.

Illenounbie MeTamisl. [lomoxenue B
HepI/IOI[I/I‘-I€CKOI\/’I CHUCTEMEC XUMHNUYCCKUX
anemeHToB J[. 1. Menneneesa, crpoeHue
aToMoB. HaxoxieHne B mpupoe.

dusnyeckue 1 XUMUYECKHUE CBOMCTBA (Ha
npuMepe HaTpust v Kaymsi). OKCUIBI 1
TUJIPOKCHUIBI HATpUA U Kanud. [Ipumenenue
IETOYHBIX METAJVIOB U X COCTMHEHUI

YceTHBIN
0TIpoc;

58.

Illenouno3eMeNbHBIC METAIJIBI MAarHUHN U
KaJIbIIMH, cTpoeHue aToMOB. [lostoxkeHune B
MePUOANIECKON CHCTEME XUMUUYECKHUX
anemenToB JI. . Menpeneena.

Haxoxnenue B mpuponae. ®usnueckue u
XHMHYECKHe cBolicTBa. Baxxueimme
COCTMHECHUS KabIUs (OKCHI, TUIPOKCHUI,
COJIN)

VYcTHBIN
0TIpoc;

59.

Pemenne 3aJa4 Ha BBIYUCJIICHUA 110
YPaBHCHUAM XUMHUUYCCKUX peaKuHﬁ, €CJIIn
OJIMH 13 pCarcHTOB J1aH B HU30BITKE WJIH
COACPIKUT IMTPUMECHU, MacCoOBOM J0JI1
BbIXOJa MPOAYKTa pCaKIIUN

I[TuceMeHHbBIH
KOHTPOJIb,

60.

JKEcTKOCTh BOIBI M CIIOCOOEI €8
yCTpaHeHHUsl. BeluncneHus no ypaBHEHUsIM
XUMHUUYECKUX PEaKIMi, eClii OJUH U3
pEeareHToB J1aH B BUJIE BOJIHOTO pacTBOpa C
HM3BECTHOM MacCOBOM HOJIeH

YceTHBIN
oTIpoc;

61.

ITpaktnyeckas padora Ne6. XKEcTtkocTh
BOJIbI U METO/BI €€ YCTPAaHEHUS

IIpaxTrueckas
pabora;




62. | Ammomunuii. [Tooxenue B mepuoauueckoin |1 VYcrHbIN
CUCTEME XUMUYECKUX 371eMeHTOB /. U. OIIpOC;
MenneneeBa, CTpOEHHE aToMa.

Haxoxnenue B npupone. Puzndeckue u
XHUMHYECKUE CBOMCTBA. AM]oTepHbIE
CBOMCTBa OKCHJIa M TUAPOKCHU/IA

63. | Keneso. ITooxeHne B IepUOIAUECKOM 1 VYcerHbIN
cUCTeME XUMHUYECKHUX AemeHToB 1. 1. OIIpOC;
MenneneeBa, CTpOEHHE aToMa.

Haxoxnenue B npupone. Puzndeckue u
XUMHUYECKUE CBOMCTBA

64. | Oxcusl, THAPOKCH LI U con kene3a(ll) u |1 YcrHbrii
xeneza(Ill) 0TIpoc;

65. | TIpaktuueckas pabora Ne 7. Penenue 1 [TpaxkTrueckas
IKCMIEPUMEHTAIBHBIX 3a/1a4 110 TEME paboTa;
«BaxHenme MeTaJuTbl U UX COEAMHEHUSD)

66. | HoBble MaTepHabl U TEXHOJIOTHH. 1 [TuceMeHHBIH
BemecTBa 1 MaTepualbl B TOBCETHEBHOM KOHTPOJIb;
YKU3HU YEJIOBEKA. XUMHUS U 3[I0POBBE.
bezonacHoe ucnonb30BaHNe BEHIECTB U
XUMHUYECKUX PeaKlnii B ObITY

67. | [IpupoHBIC HCTOYHHUKH YTIICBOI0POIOB 1 YcTHbil
(yrosp, IpuUpOAHBIN ra3, HePTh) TPOIYKTHI OTIpOC;
HX TIepepabO0TKH, UX POJIb B OBITY U
MIPOMBIIIJICHHOCTH

68. | OCHOBBI SKOJIOTMYECKON IPaMOTHOCTH. 1 YcTHBIN
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH OIIpoC;
Cpelibl, IIpeiebHO JOMyCTUMAast
KoHIeHTpamus Bemiects - [1JIK). Poib
XMMHH B PEIICHUU IKOJOTHYECKUX MpodieM

OBIIEE KOJIMYECTBO YACOB I10O 68

I[TPOTPAMME




YYEBHO-METOJUYECKOE OBECIHHEYHEHHUE OBPA3OBATEJIBHOT'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1S1 YYEHUKA

8 KJIACC

Xumus. 8 knace/Pymsutuc I'.E., ®enpaman @.1°., Akiimoneproe oomiectBo «M3narensctBo «IIpocBenienues
9 KJIACC

Xumus. 9 knace/Pymsutuc I'.E., ®enpaman @.1°., Akiimoneproe oodmiectBo «M3narenscTBo «IIpocBemenues
METOAUYECKUE MATEPUAJIbI IJISA YUUTEJIA

8 KJIACC

http://window.edu.ru

9 KVIACC

http://window.edu.ru

HUDPPOBBIE OBPAZOBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET
8 KUIACC

http://window.edu.ru

9 KJIACC

http://window.edu.ru


http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHMUE

PeakTuBsl, puOOpPbI, HAOOPHI MOCYIBI U JTA00PATOPHBIX MPUHAICHKHOCTEH. DKPAHHO -3BYKOBBIE TOCOOHUS.
Harnsaneie nocodbus. Hayuno-meroauueckue paboThl 1 iepuoandeckue uzganus. Cepusi ClipaBOYHbBIX
tabnui o xumuu ("Tlepuoauueckas cuctema xumudeckux 3nemeHToB [[.1. Menaeneesa', "PactBopumocTsb
COJIEH, KUCIIOT U OCHOBAaHUH B BoJjie", "DIEKTPOXUMHUUYECKUH Psii HAPSDKEHUH METaJlIoB", U 1p.).
DneKTpoHHBIE 0a3bl JAHHBIX MO0 BCEM pasjesiaM Kypca XUMHUH (JUTsl YUUTENs, YU9alluXcs U JOMAIITHEro
1oJsib30BaHusl). KoMnbroTep MynbTUMEIUNHHBIN ¢ TAKETOM MPHUKIAIHBIX POrpamMM (TEKCTOBBIX TaOJIHULL,
rpadMYecKuX U MPe3eHTAIMOHHBIX); C BO3MOYKHOCTBIO MOAKIIIOYeHUsI K IHTepHETY; ayino U BUAEO BBIXOJBI,
C MPUBOJAMM Ul YTEHUS U 3alIUCH KOMIIAKT-MCKOB; OCHAIIIEHHbIN aKyCTUUYECKON KOJIOHKOM,
MarHuTo(oHOM U HayIIHUKAMH.

OBOPYJIOBAHMUE UIsI TPOBEAEHUSA TIPAKTUYECKUX PABOT

. Cinukm

. Cyxoe roprouee

. CTeKIITHHBIN KOJIaK 2

. Ceun napauHOBbIE

. [Muamer 1

. lInarenu 2

. ITy3bIpbKkH cTekssHHBIE 19
. Turmu papdopossie

© 00 N O O & W N B

. Men3ypku 2

10.060pynoBanue

11.Anmapat Kumnma - 3

12.EMKOCTB IS )KUOKOCTEHN - 2

13.Habop 151 moJrydeHust ra3oB
14.CtexnsHHbIe TPYOKH

15.Habop MHIMKATOPOB

16. Slmuku o pazgaTounbiii Mmatepuan- 10
17.depxanku- 10

18.1Itatussi- 10

19.11po0OKu pe3nHOBBIC

20.Cetka acbectoBas -3

21.TloncraBka dapdoposas -2

22. Sluuku U1 IEeMOHCTPAIIMOHHOTO MaTepuana - 5
23.TepmomeTpsl - 3

24. MarHuThI- 2

25.11ItaTuBBI MO MPOOUPKH - 5
26.CniupToBKU-3

27.banka noj oTpaboTaHHBINA MaTepuan -1
28.BopoHka GomnbImast - 2

29.Boponka cpeusis - 1

30.BopoHka maneHbkas — 8

31. KonGsl MI0CKOJOHHBIE - 5

32.Kon0bl KOHUYECKHE - 3



33.Craxansl OoJibIIve — 3
34. Crakanbl MajlIecHbKUE — 3
35.Kon0bI Kpyriio JOHHEIE — 2
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