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[TOACHUTEJIBHAA 3AIIMCKA

PaGouas mporpamMma mo xumMuHM s oOydaromuxcst 8-9 KIaccoB COCTaBJI€HA HAa OCHOBE
TpebGoBaHuil kK pe3ylibTaraM OCBOEHHS OCHOBHOH 0Opa3oBaTEbHOM MPOrpaMMbl OCHOBHOI'O
obmero oOpazoBaHus, MpeACTaBICHHBIX B DeepaibHOM rocy1apCTBEHHOM 00pa30BaTEIbHOM
CTaHJapTe OCHOBHOrO0 oOIIero oOpa3oBaHMs, C YYE€TOM pacmpelneiEHHBIX M0 KilaccaM
MPOBEPSIEMBIX TPEOOBaHUI K pe3ysibTaTaM OCBOCHMsI OCHOBHOM 00pa30BaTEIbLHON MPOTPaMMBbI
OCHOBHOTO 001ero oOpa3oBaHUsi U D3JEMEHTOB COJEP)KAHMS, NPEICTaBICHHBIX B
YHuBepcasibHOM KOau(UKATOpe MO XMMHUHU, a TakKe Ha OCHOBe l[IpuMepHOI mporpamMmsl
BOCIUTAHUS 00yYarolMXxcsl MpH IMOJYYEHUH OCHOBHOIO OOIIEro oOpa3oBaHUS U C YYETOM
Konuenuuu npenonaBanust yueOHOro npeamera « XUMHs» B 00pa30BaTeNIbHbIX OpraHU3aLUsAX
Poccuiickoit denepanyun, peanu3yroniX OCHOBHBIC 0011Ie00pa3oBaTeIbHbIE IPOrpaMMbl (YTB.
Pemennem Komiernn Munnpocsemennsi Poccuu, nporokon ot 03.12.2019 N I1K-4BH).

OBLIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEJIMETA «XUMUS»

Bximan yueObHoro mnpeamera «XuMHUS» B JIOCTH)KEHHE 1€le OCHOBHOIO OOIIEro
oOpa3oBaHusi 00yCIIOBJIEH BO MHOT'OM 3HAQUYE€HHEM XMMHYECKOW HAayKWd B MO3HAHWU 3aKOHOB
MPUPOJIbI, B Pa3BUTUM NPOU3BOAUTEIHHBIX CHJI OOIIECTBA M CO3JIaHMM HOBOM 0asbl
MaTepUaIbHON KYJIbTYpHI.

XUMHS KakK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK paclpOCTpaHWiIa CBOE BIMSHUE HA BCE
00JacT 4eI0BeUYeCKOro CyIIECTBOBAHUS, 3a/lajla HOBOE BHICHUE MHpPA, CTala HEOThEMIEMbIM
KOMIIOHEHTOM MHUPOBOH KYJbTYphl, HEOOXOAMMBIM YCJIOBHEM >KU3HHM OOIlECTBAa: 3HAHUE
XUMHH CIIYKUT OCHOBOU 111 (OPMUPOBAHUS MUPOBO33PEHUS YEIOBEKA, €r0 MPEICTaBICHUH O
MaTepHALHOM €IMHCTBE MHUPA; BAKHYIO POJIb UTPAIOT (OPMUPYEMbIE XUMHEH MpPeICTaBICHHUS
0 B3aMMOIPEBPAILICHHUIX SHEPTUU U 00 HBOJIIOIMU BEIIECTB B MPUPOJE; COBPEMEHHAS XUMHUS
HallpaBJiecHa Ha PEIICHHE TJIO0AIBHBIX MPOOJEM YCTOWYMBOIO Pa3BUTUSI YEIOBEUECTBA —
CBIPbEBOM, DJHEPreTUYECKOW, THINEBOM M  OKOJOTHYECKOW ©0e30macHOCTH, MpodiIemM
31paBOOXPAHEHUSI.

B ycroBusix BoO3pacTaloomiero 3HAUYCHHUS XUMHHM B JKU3HM OOIIECTBA CYIIECTBEHHO
MOBBICUJIACh POJIb XMMHUECKOT0 00pa3oBaHus. B 1muiaHe colpanu3anuu OHO SIBISETCS OTHHUM
U3 yCJIOBUN (DOPMHUPOBAHUS MHTEIUIEKTA TUYHOCTH M TAPMOHUYHOTO €€ Pa3BUTHSL.

CoBpeMEHHOMY YENOBEKY XHUMHUYECKHME 3HAHUSA HEOOXOAMMBI MJii MPUOOPETCHUS
OOIIEKYTbTYPHOTO YPOBHS, MMO3BOJISIOIIETO YBEPEHHO TPYIUTHCS B COLIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOT00Opa3HOHM >KM3HU OOIIECTBa, ISl OCO3HAHUS BaXXHOCTU Pa3yMHOTO
OTHOIIIEHUS K CBOEMY 3J0POBBIO U 3JI0POBBIO IPYTHX, K OKPYKAIOIIEH TPUPOJIHON cpelie, A
rPaMOTHOI'O MTOBEICHUS IPU UCHOJIb30BAHUMU PA3JTUYHBIX MATEPUATIOB U XUMHUYECKUX BELIECTB
B IIOBCE€IHEBHOI KU3HU.

Xumuyeckoe o0pa3oBaHHE B OCHOBHOHM IIIKOJIE SIBISIETCS 0a30BBIM 1O OTHOIIEHUIO K
cucTteMe OOIIero XMMHYECKOro oOpa3zoBanus. [loaToMy Ha COOTBETCTBYIOIIEM €My YPOBHE
OHO peau3yeT MNpUCYIIME OO0IIeMy XHUMHYECKOMY OOpa30BaHUIO KIIOUYEBBIE I[EHHOCTH,
KOTOpBIE OTPa)XalOT TOCYAapCTBEHHbIE, OOIIECTBEHHBIE M WHIMBUAYaJbHBIE MOTPEOHOCTH.
DTHM OIpenenseTcs CYIIHOCTh OOIeld cTpaTerud OOy4YeHHS, BOCIUTAHHS W Pa3BUTHS
00y4Jaromuxcsi CpeACTBAMU YYEOHOTO TIPeIMETa « XUMHUS.

N3yuenue mpenmerta: 1) crocoOCTBYeT peann3allid BO3MOXHOCTEH HJii CaMOpa3BUTUS U
dbopMUpOBaHUS KYIbTYpPbl TUYHOCTH, €€ 00IIeH U (PYHKIIMOHATHLHON IPaMOTHOCTH; 2) BHOCHUT
BKJIaJ B (DOPMUPOBAHUE MBIILJICHUS U TBOPUYECKUX CIIOCOOHOCTEW MOAPOCTKOB, HABBIKOB MX
CaMOCTOSITEIbHOM y4eOHOM NIeATeIbHOCTHU, HKCIEPUMEHTAIBHBIX U HUCCIEAOBATEIbCKUX
yMEHUN, HEOOXOAUMBIX KaK B IIOBCEJIHEBHOM JKM3HHM, TaKk M B MpodhecCHOHATBLHON
JeSITEIBHOCTH; 3) 3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIAJ(bIBAET OCHOBBI



LIEJIOCTHOTO B3TJIs/la HA €IUHCTBO MPUPOJIbI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM 3TalioM B
(GbOpMHUpPOBaHUM  E€CTECTBEHHO-HAYYHOH TPAMOTHOCTHM TOJPOCTKOB; 4) CHOCOOCTBYET
(hopMUPOBaHUIO LIEHHOCTHOT'O OTHOIIECHMSI K €CTECTBEHHO-HAYUYHBIM 3HAHUSIM, K TIPUPOJE, K
YeJI0BEKY, BHOCHT CBOM BKJIAJ] B DKOJIOTMUECKOe 00pa30BaHUE MIKOJIbHUKOB.

Ha3BanHbple HampaBiaeHUs B 0OyYCHHUH XMMHH OOECIIEUMBAIOTCS CHEU(PUKON comepkaHus
IpeaMeTa, KOTOPBIN SBISETCS MeIarornyecku aJanTUpPOBaHHBIM OTpaKeHHUEM 0a30BOM HAyKH
XUMHH Ha ONpeIeIEHHOM dTane e€ pa3BUTHS.

Kypc XxumMuum OCHOBHOM IIKOJBI OPUEHTUPOBAH HAa OCBOEHUE OOYYAIOIIUMHUCS OCHOB
HEOPraHMYECKOM XHMHH M HEKOTOPBIX TMOHATUM M CBEACHHH OO0 OTIETbHBIX O0BEKTax
OPraHU4eCKON XUMUHU.

CtpykTypa coiepxaHusi nmpeameTra chopMuUpoBaHa Ha OCHOBE CHUCTEMHOTO MOJAXO0Ja K €ro
n3yueHuto. CozepKaHUe CKIIA/IBIBAETCSI M3 CUCTEMbI MOHITHUH O XMMHUYECKOM 3JIEMEHTE U
BEILIECTBE M CHUCTEMbl MOHATUH O XUMHYecKOol peakuumu. OOe 3TH CHCTEMbl CTPYKTYPHO
OpraHU30BaHbI 110 MPUHLHUITY TOCIEA0BATEILHOIO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX
MPEACTaBICHUN pa3HOTO YPOBHS: ATOMHO-MOJIEKYJISIDHOTO YYE€HHMSl KaK OCHOBBI BCErO
ecTecTBO3HaHus, ypoBHs [lepuoanyeckoro 3akona [[. . MenpaeneeBa Kak OCHOBHOTO 3aKOHA
XUMHUHU, YYEHUS O CTPOCHMHM aroMa ¢ XUMHUYECKOW CBf3M, MpEACTaBlIeHUM 00
ANEKTPOJIUTUUECKON  JHCCOUMALMM  BEUIECTB B  pacTBOpax. [eopeTHYecKue 3HaHUus
paccMaTpUBAIOTCS Ha OCHOBE OMIIUPUYECKH TMIOJIYYCHHBIX W OCMBICICHHBIX (DaKTOB,
Pa3BUBAIOTCS TMOCIEIOBATEILHO OT OJHOTO YPOBHS K JPYromMy, BBITIOJNHSS (PYHKIUU
OOBSICHEHUSI U TPOTHO3UPOBAHMS CBOMCTB, CTPOCHUS W BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHHUS ¥ TIOJyYCHUS] U3Yy4aeMbIX BEIIECTB.

Takass opraHuzauus COAEp’KaHUs Kypca CIOCOOCTBYET MPEACTABICHUI0O XUMUYECKON
COCTABJISIIOIIEH HAydyHOM KapTHUHBI MUpa B JIOTMKE €€ CHCTEMHOW NPUpPOABI. TeM caMbIM
obecrieunBaeTCss BO3MOXKHOCTh (POPMHPOBAHHS Y OOYYAFOIIUXCS [IEHHOCTHOTO OTHOIICHHS K
Hay4HOMY 3HAaHHUIO U METOJaM IO3HaHUSA B HayKe. BaXHO Takke 3aMETUTb, YTO OCBOEHUE
COJIEp’)KaHUs Kypca HPOUCXOJUT C MPUBJICYEHHEM 3HAHMM U3 paHee H3YyUYEHHBIX KypCOB:
«Oxpyxatouuit Mup», «buonorusi. 5—7 knacce» u «P@u3nKa. 7 Kiacey.

HEJIM U3YUYEHMA VUEBHOI'O ITPEAMETA « XUMMW»

K nHampaBieHuI0 TIEPBOCTENEHHON 3HAYMMOCTH TIpU pealu3alud o0pa3oBaTeIbHBIX
byHkuui npeamera «XUMHUS» TPAJUIMOHHO OTHOCSAT (OPMUpOBAHHME 3HAHUA OCHOB
XUMHYECKOW HAyKM Kak oO0JacTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
NESATETLHOCTH 4YeJIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOW KyJbTYphI. 3ajiaua
peaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMBI XMMUYECKUX 3HAHUNW — BaXKHEUIIUX (PAKTOB,
MOHSATHH, 3aKOHOB u TEOPETUUECKUX MOJIOKECHUH, JIOCTYITHBIX 00001IeHU
MHUPOBO33PEHUECKOT0 XapakTepa, s3blKa HAyKW, 3HAHHK O HAYYHBIX METOJaX HW3YYCHHS
BEILIECTB U XUMHUYECKUX PEaKIINi, a Takke B (OPMUPOBAHUU U PA3BUTUU YMEHHUH U CIIOCOOOB
NEeSATETLHOCTH, CBSI3aHHBIX C TUIAHUPOBAHUEM, HAOIIOJCHUEM U MPOBEICHUEM XHUMHYECKOTO
JKCIIEPUMEHTa, COOJIOJICHHEM TIpaBUJ OE30MacHOrO OOpallleHWs C BEIIeCTBAMHU B
IIOBCEIHEBHOM JKU3HH.

Hapsiny ¢ 5TuM 1ienu u3ydyeHus mpeamMeTa B MporpaMMe YTOYHEHBI U CKOPPEKTUPOBAHBI C
y4ETOM HOBBIX NPHOPUTETOB B CHUCTEME OCHOBHOro o0miero ooOpasoBanus. CeromgHsi B
oOpazoBaHMU 0CO00 3HAYMMOW MPHU3HAETCS HAINPaABIECHHOCTh OOYYEHHS Ha pa3BUTHE U
caMOpa3BUTHE JUYHOCTH, (OpMUpOBaHUE €€ WHTEUIEKTa M 00meld KynbTypbl. OOyueHHE
YMEHUIO YYUTHCSI M MPOAOTKATH CBOE 00pa30BaHUE CaAMOCTOSITEIbHO CTAaHOBUTCS OJTHOM M3
BOKHEUIINX (DYHKIUH ydeOHBIX TPEIMETOB.



B cBs3u ¢ 3TUM Npu M3y4YeHUU TpeIMeTa B OCHOBHOM IIKOJIE JOMUHHUPYIOIIEE 3HAUCHUE
pUOOpeTN TaKKUe IEJIH, KaK:

e (popMHpPOBaHHE UHTEIUICKTYaIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYJTHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO PEIIEHUH, CIOCOOHON aAanTUPOBAThCS K
OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HH;

e HANpPaBJICHHOCTh OOYYECHHS HA CUCTEMATHUUECKOE MPUOOIICHUE yUaIIUXCs K
CaMOCTOSITEIbHOM MO3HABATEIILHON JIEATeIbHOCTH, HAYYHBIM METOJIaM IMO3HAHUS,
(GOPMHUPYIOIIMM MOTHBAIIUIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUU;

o o0ecreueHue yCiaoBHi, CHOCOOCTBYIOIIMX MPUOOPETCHUIO 00YYAIOIIUMHUCS OTIBITA
pa3zHOOOpa3HOM AEATEILHOCTH, MO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIOUYEBBIX
KOMIIETEHITNH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHHUE JJI PA3JIMYHbBIX BUIOB JACSITEIBHOCTH;

o (opmupoBaHue yMEHHI OOBIICHATH U OLIEHUBATH SBJICHUS OKPYXKAIOIIEro MUpa Ha
OCHOBAHUWU 3HAHUU U OMbBITA, MOJTYYEHHBIX MPU U3YUYCHUH XUMHH;

e (opMHpOBaHKE Y 00YUYAIOMIMNXCA TYMAHUCTUUECKUX OTHOIICHUH, TOHUMAHUS [ICHHOCTH
XUMHUYECKUX 3HAHUH JIJIs1 BBIPAOOTKH SKOJIOTUYECKH 11€1eCO00pa3HOTo MOBEACHHS B OBITY U
TPYJIOBOM JAEATEILHOCTH B IIEJIIX COXPAHEHMSI CBOETO 3/I0POBbS U OKPY KAIOIIEH MPUPOTHON
Cpebl;

e Pa3BUTHE MOTHBAIIMU K 00YUEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITHTAHUIO Ha
OCHOBE YCBOCHHUS 00IIeUEI0BEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduIs ¥ HAPABICHHOCTH JaJIbHEUIIIET0 00yIeHUSI.

MECTO YUYEBHOI'O IIPEJIMETA «XUMUIS» B YUHEGHOM IIJIAHE

B cucreme oOuiero oopazoBanus «XuMus» Npu3HaHa 0043aTeNIbHBIM YU€OHBIM MIPEAMETOM,
KOTOPBIA BXOJUT B COCTaB MPeaMETHON 0071acTH «ECTECTBEHHO-HAayYHBIE MPEIMETHD.

VY4eOHbIM TIaHOM Ha €€ n3ydeHue oTBeaAcHO 136 yudeOHBIX 4acoB — MO 2 4. B HEJICIIO B 8 U
9 knaccax COOTBETCTBEHHO.

COJEPXAHUME YYEBHOI'O IIPEIMETA

8 KVIACC

IlepBoHayabHbIE XUMHYECKHE MOHATHS

[Ipeamer xumuun. Ponb XuMuu B )KU3HU desioBeka. Tena u BemectBa. GU3NUECKUE CBOKWCTBA
BEILIECTB. ArperatHoe cocTtosiHue BellecTB. [loHsATHE 0 MeTOax MO3HAHUS B XUMUHU. XUMUS B
cucteme Hayk. Yucrele BemecTBa U cMecu. CriocoObl pa3/ielieHusl CMeCei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 31eMeHThl. CUMBOJIBI XUMUUYECKUX 3JIeMEHTOB. [IpocTbie
U CJIOKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas (popmysna. BajieHTHOCT aTOMOB XMUMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSTHCTBA
coctaBa BemecTB. OTHOocUTeNbHAs aToMHasg Macca. OTHOCHUTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 107151 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH.

Ou3znueckue M XUMUYECKHE SBIEHUA. XHUMHUUYECKas peakiuss M €€ NPU3HAKU. 3aKOH
COXpPAHEHMsSI MacChl BEIIECTB. XHMUYECKHME YypaBHeHUsA. Kiaccupukanus XUMHUYECKUX
peaknuil (COeIMHEHHMS, Pa3I0KEeHHUsI, 3aMEIeHUsI, 0OMEHA).

XHUMHYECKUHA IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM IOCYJIOH, ¢ TIpaBUiaMu pabOThI B
naboparopun U npuéMamu oOpalieHHsl ¢ JIabopaTOPHBIM O0OpPYJOBAaHUEM; H3YyUYEHUE U
onucaHue (U3MYECKUX CBOICTB O0O0pa3lOB HEOPraHMYECKUX BEILECTB; HaOJIOJCHUE
¢dbusnuecknx (IJIaBJICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHe caxapa B CTYIKE, KUIMEHUE H
KOHJICHCAIIMSI BOJIbI) U XUMHUYECKHX (TOpPEHHE CBEYM, MPOKAIMBAHWE MEIHOWU IPOBOJIOKH,



B3aMMOJICHICTBHE MeJla C KHCIOTOW) sIBJICHWH, HAONIOJCHHE M OINHCAaHHE IPU3HAKOB
MIPOTEKAaHUSI XUMUUYECKUX peaKIuil (pa3ioxkeHue caxapa, B3auMOJEHCTBUE CEPHON KHUCIIOTHI C
xjopuaoMm Oapusi, pasnoxkeHue ruapokcuga menu(ll) mpu HarpeBaHum, B3auMOJACHCTBUE
xkene3a ¢ pactBopom conu meau(Il)); nzydenue crocoGoB pasnencHus cmecerd (C MOMOIIBIO
MarHuTa, (QUIbTPOBaHWE, BBIIAPUBAHUE, TUCTWILIALMSA, Xpomarorpadus), MNpOBEACHHE
OUMCTKU TIOBApEHHON COJIM; HAONIOJCHUE W ONMHUCAHUE PEe3YyJbTATOB MPOBEICHUS OIIbITA,
WUIFOCTPUPYIOIIETO  3aKOH  COXPAaHEHMS  MacChl;  CO3JaHME  MOJCIEH  MOJIEKYJ
(1apocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe M HEOPraHMYECKUX BellleCTB

Bo3nyx — cMmech razo. CocraB Bo3ayxa. Kuciopon — 35IeMEHT M MPOCTOE BELIECTBO.
Haxosxnenue kuciaopojia B mpupoze, puandeckue 1 XMMHUECKHE CBOMCTBA (Peakiuy TOPEHUs).
Oxcunpl. [Ipumenenune kucnopoga. CrnocoObl MOMy4EeHUS KHUCIOpPOJa B Ja0OpaTOpUU H
npombliIeHHOCTH. KpyroBopoT kuciopoza B npupoje. O30H — amioTpornHas MoauQpuKaius
KHCJIOPOJA.

TemoBoir »>p(PeKT XUMHUECKON peakluH, TEPMOXUMHYECKHE YpPaBHCHHS, DOK30- U
SHJIOTEPMUUYECKHE peakUuu. TOIUIMBO: yrojilb M METaH. 3arpsA3HEHUE BO3AyXa, YCHUIICHHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonopoa — snemeHT u mpocToe BemecTBO. Haxoxnenue Bogopoa B mpupoae, Gpusndeckue
Y XMMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI Momy4deHus. KucioTsl u counu.

KonuuectBo BemectBa. Moib. MonsipHast Macca. 3akoH ABoraapo. MosspHbIii 00bEM Ta30B.
Pacuérpl N0 XMMHUYECKUM YPABHEHUSIM.

duznueckue CBOMCTBA BOAbl. Bopa kak pactBoputenb. PactBopbel. HackimieHnesie u
HEHACBIIIEHHBIE PAacTBOpPHlL. PacTBOpMMOCTHh BeHIECTB B BOJie. MaccoBas [0Js BEIIECTBA B
pacTBope. XuMHUYECKUE CcBOKCTBA BOoAbl. OcHOBaHUA. POibp pacTBOPOB B IPUPOJIE U B )KU3HU
yesoBeka. KpyroBopot BoJbl B Ipupojie. 3arpsi3HEHUE NpUPOAHBIX BoA. OXpaHa U OUYMCTKA
MIPUPOJIHBIX BOJI.

Knaccudukamuss Heopranmueckux coeauHenuit. Oxcunapl. Kiaccudukanus OKCHIOB:
cojieoOpa3yrome  (OCHOBHBIE, KHCIOTHBIE, aMQpOTEpHBIE) U  HECOJIeoOpa3yroIIue.
Homenknarypa okcuaoB (MexayHapoaHass W TpuBHalibHas). PU3MUECKUE U XUMHYECKHUE
cBOMCcTBa OKCUAOB. [lomyueHrne oKCuIoB.

OcHoBanus. Knaccudukarusi OCHOBaHMI: WIENOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHOBaHUM (MeXIyHapoAHas W TpUBUAJIbHAsA). PUBHMYECKUE M XUMHYECKHUE
cBolcTBa ocHOBaHuM. [loslydyeHre oCHOBaHMIA.

Kucnorel. Knaccudukauusa kucinor. Homenknatypa kucinor (MexayHapogHas U
TpuBHUaJIbHAs ). PU3NUECKHUE U XMMUUYECKHUE CBOMCTBA KUCTOT. Psii aktuBHOCTH MeTaiioB H. H.
bekerosa. [lomyyeHue KUCIoT.

Conu. Homenkiarypa coseit (MexIyHapoiHasi U TpUuBUaIbHasA). DU3HMUECKHUE U XUMUUYECKUE
cBoiicTBa conen. [lomydyeHnue comnen.

I'eneTnyeckas cBsi3b MEXAY KilacCaMU HEOPTraHMUECKUX COCIUHEHUM.

XUMHYECKHAN SKCTIEPUMEHT: KAUECTBEHHOE ONPEJECIICHHUE COICPKaHUS KUCIOPOAA B BO3yXE;
MoJIyueHue, coOupaHue, pacrno3HaBaHWE W HU3YYEHHE CBOMCTB KHCIOpOJAA; HAOIIOJCHHUE
B3aMMOJICMCTBUS BEIIECTB C KUCIOPOJOM M YCIIOBUSI BO3HUKHOBEHHUS U MPEKPALIECHUS TOPEHUS
(moxapa); o3HakKomyIeHHE C oOpasllaMHh OKCHIOB M ONHCAHHE WX CBOMCTB; MOIy4YeHHE,
coOupaHue, pacrlo3HaBaHWE W M3YyUYCHHE CBOMCTB BOjopoaa (TOpEHHE); B3aMMOJICHCTBUE
Bogopoaa ¢ okcuaom menu(ll) (Bo3aMOKHO HCTONb30BaHUE BUICOMATEPHANIOB); HAOIIOCHNE
00pas3I110B BELIECTB KOIMYECTBOM | MOJIb; UCCIeI0BaHNE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB
C pa3JIMYHOM PACTBOPUMOCTBIO; PUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHON MACCOBOM J10JIEM
pPacTBOPEHHOTO BEIIECTBA; B3aMMOJICUCTBUE BOJbI C MeTaulaMu (HATPUEM U KaJbIUEM)



(BO3MOXHO UCIIOJIb30BAaHUE BUJECOMATEPHUAIIOB); ONPEACICHUE PACTBOPOB KUCIIOT U IIEJIOYEH C
MOMOIIBI0 HMHJIUKATOPOB; HCCIIEIOBaHUE OOPa3I[0B HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB; HAOJIIOJIEHUE M3MEHEHMsI OKPAaCKU MHJMKATOPOB B PACTBOPAX KUCJIOT U HIEJIOYEH;
n3ydeHue B3aumojaeiictBusi okcuaa wmenu(Il) ¢ pacTBopom cepHOM KHCIOTBI, KHUCIOT C
MeTajlylaMH, peakuui HeHUTpaln3aluu; MOTYyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE
OJIHOI'O0 MeTaJla JPYTMM W3 PAacTBOpPA COJM; PEIICHHE JKCIEPUMEHTAIBHBIX 33/ad IO TEME
«BaxkHenmme K1acchbl HEOPraHUYECKUX COCTUHEHUIN.

IHepuoauveckunit 3akoH u Ilepmogmueckass cucrema xumu4yeckux viemenros I, WU.
MenpaeneeBa. Crtpoenue aTOMOB. Xumnyeckasi CBA3b. OKHCINTENbHO-
BOCCTAHOBHUTEJIbHbIE PEAKIMH

[TepBbie MOMBITKU KIAaCCUPUKAIMA XUMUYECKUX 3JIeMEHTOB. [loHATHE O Tpymmax CXOIHBIX
3JIEMEHTOB (LIEJOYHBIE W IIEJIOYHO3EMENIbHbIE METaJlIbl, TaJOr€Hbl, WHEPTHBIE Ta3bl).
DneMeHTbl, KOTOpble 00pa3ytoT aM(pOTEepHbIE OKCUIBI U THIPOKCHUIBI.

[lepuonnueckuii  3aKOH. [lepuognueckass  cucreMa  XUMHUYECKMX  DJIEMEHTOB
H. N. MenneneeBa. Koporkonepuomnas u anuHHOnepuomHas ¢opmbr [lepuogmdeckoit
cucrembl xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonbl u rpynmbsl. Ouznyueckuii
CMBICJI IOPSAAKOBOIO HOMEPA, HOMEPOB NIEPUOJIA U IPYIIIIBI AIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTomnbl. DnekTpoHbl. CTpoeHHE IEKTPOHHBIX
ob6onouek aTtomMoB mepBbIX 20 XMMHUeCKUX 3JeMeHTOB Ilepmommueckoit cuctemsr J[. U.
MenneneeBa. XapakTepUCTHKAa XUMHUYECKOTO AJIEMEHTA I10 €r0 MoJIoKeHUIo B [leproanueckon
cucteme /1. 1. Menpeneena.

3aKOHOMEPHOCTH WM3MEHEHHUs pajnyca aTOMOB XMMHUYECKUX 3JIE€MEHTOB, METAJUNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO rpynnaMm W nepuoaam. 3HadueHue [lepuomnyeckoro 3akoHa u
[leproanueckoil CUCTEMBI XMMHUYECKUX AJIEMEHTOB Ul pa3BUTHSA Hayku W npaktuku. I, WM.
MeneneeB — y4EHBIN U TPaXJaHUH.

Xumuueckas CBSI3b. KoBanentnas (nonsipHas u HEIoJsIpHast ) CBS3b.
DIIEKTPOOTPHUIIATETLHOCTh XUMUUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusi. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponecchl okucieHus
1 BoccTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUNA HKCIEPUMEHT: H3Yy4eHHE OOpa3loB BELIECTB METAIOB U HEMETAIJIOB;
B3aUMOJICMCTBUE THAPOKCUIA IMHKA C PACTBOPAMH KHCJIOT U LIEJIOYEH; TPOBEICHUE ONBITOB,
WUTIOCTPUPYIOIINX  HPUMEPbl  OKHCIUTEIIbHO-BOCCTAHOBUTENIBHBIX  peakiuil  (ropeHue,
peaKIuu pa3aoKeHUs, COCTUHCHUS ).

MexnpeamerHbie CBA3HM

Peanuzanusa MexnpeIMETHbIX CBsS3€l NMpPU HM3YyYEHUM XUMHHM B § KJIAcCe OCYIECTBISETCS
yepe3 HCIOJIb30BAaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, Tak MW MOHSTHH,
SIBJISIFOIUXCSI CHCTEMHBIMU JJISI OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIC TOHATHS: HAY4YHBIA (PaKT, TUMOTE3a, TEOpHUS, 3aKOH, aHAJIHU3,
CUHTE3, KiIaccu(ukanusi, MePUOAUYHOCTb, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE,
U3MEPEHUE, MOJIEIb, SIBJIICHHE.

®usuka: wmarepus, aToM, DdJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUI, H30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUYECKUN 3apsiji, BELIECTBO, Tello, 00BbEM, arperatHoe
COCTOSTHUE BEIECTBa, T'a3, (U3NYECKUE BEIWYMHBI, CAUHUIIBI U3MEPEHHUS, KOCMOC, TUIaHETHI,
3BE&3161, ComHIIE.

buonorus: doTocunrtes, apixanue, buocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEPAIIbI, TOPHBIE TIOPOJIBI, MOJIE3HBIC UCKOIIaeMbIe,
TOIUIMBO, BOJHBIE PECYPCHI.



9 KUIACC

BemecTBo 1 XUMHYECKAs] peaKkuus

[lepuonnueckuii  3aKOH. [lepuognueckass  cucreMa  XUMHUYECKMX  DJIEMEHTOB
. . MengeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX
3JIEMEHTOB TEPBBIX TPEX MEPUOJOB, Kalvsl, KaJdblMs M UX COCAUHEHUN B COOTBETCTBUHU C
MOJIO)KEHUEM 3JIEMEHTOB B [leproinueckoi CHCTEME U CTPOCHUEM MX aTOMOB.

CtpoeHue BemiecTBa: BHIBl XHUMUYECKOW CBSA3UM. THUIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALIMYECKONW PEMIETKA U BUIA XUMHYECKOU
CBSI3H.

Knaccudukamuss u HOMEHKJIAaTypa HEOPraHWYECKHX BeEIIeCTB (MEXAyHapoaHas U
TpUBHaJbHAs). XHWMHYECKHE CBOWCTBA BEIIECTB, OTHOCAIIMXCS K pa3IMYHBIM KiaccaM
HEOPraHWYECKUX COCMHEHUMN, TEHETUYECKAas CBsI3b HEOPTAaHUYECKUX BEILIECTB.

Knaccudukamuss XuMUUECKUX PEaKUUid MO Pa3Iu4HBIM IpHU3HAaKaM (110 YUCIYy U COCTaBY
YYacCTBYIOIIMX B PEaKIUMU BEIIECTB, MO TEIUIOBOMY J(PQeKTy, M0 H3MEHEHHUIO CTeneHen
OKHCJICHUS XUMHUYECKHUX DJIEMEHTOB, 10 OOPAaTHMOCTH, IO YYacCTHIO KaTaiu3aTopa). IK30- U
SHJIOTEPMUUYECKHUE PEAKIIUN, TEPMOXUMHUUYECKUE YPaBHEHHUS.

[TonsitTue o ckopoctu xumuyeckoil peakuuu. IloHarue o6 oOpaTUMbIX M HEOOPATHUMBIX
XUMHUYECKUX peakiusix. [IoHsATHEe O TOMOIeHHBIX M TETEPOTeHHBIX peakiusax. llonstue o
XUMHUYECKOM paBHOBEeCHHU. DaKTOpbI, BIMSIIONIME HA CKOPOCTh XUMHYECKOM peakiuu u
MOJI0)KEHNE XUMUYECKOTO PABHOBECHS.

OKHCIIHTEIPHO-BOCCTAHOBUTEIIPHBIC ~ PEAKIIMH, JJICKTPOHHBIM OallaHC OKHCIHUTEIbHO-
BOCCTaHOBUTEJILHON peakiuu. CocTaBjI€HHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKInii ¢ UCITOIb30BaHUEM METO/1a AJICKTPOHHOTO OajaHca.

Teopust 3MEKTPOTUTUYECKON NHCCOLMALIMU. DJEKTPOJIUTBI M HEICKTPOJUTHL. KaTHOHBI,
aHUOHBI. MEXaHU3M JUCCOLMAIIMY BEIIECTB C PA3JWYHBIMU BHUJAMH XUMHUYECKOW CBS3H.
Crenens aucconuanuu. CHIbHBIC U CIa0bIe SJICKTPOJIHMTHI.

Peakiuu moHHOro oOMeHa. YCJIOBHUS MPOTEKaHUs PEaKlUii MOHHOTO OOMEHa, TMOJHBIE U
COKpall€HHbIE MOHHBbIE ypaBHEHUs1 peakuuil. CBONCTBA KHUCIIOT, OCHOBAHUW U COJIEH B CBETE
MPEACTaBACHUN 00 3JIEKTPOJMTHYECKON auccoruanuy. KadecTBeHHbIC peakIid Ha HMOHBI.
[TonsiTE O TMAPOIU3E CONEN.

XUMUYECKUA HSKCIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMUA KPUCTAIMYECKUX PEIETOK
HEOPraHMYECKUX BEIIECTB — METALIOB M HEMeTauloB (rpadura W ajiMasa), CI0KHBIX
BEIIECTB (XJIOpHAa HATPHs); UCCICIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHYECKOM PEaKIHH OT
BO3JICUCTBUS Pa3IMUHBIX (PAKTOPOB; UCCIETOBAHUE JIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB,
mpouecca JIUCCOLMAIMM  KHUCJIOT, IIejJo4edl u  cojledl  (BO3MOXKHO  HCIIOJIb30BaHHUE
BHUJICOMATEPHAJIOB); NMPOBEJACHUE OMBITOB, MWILUTFOCTPUPYIOIINX MPU3HAKU MPOTEKAHUS PEaKIINil
MOHHOTO oOMeHa (0Opa3oBaHME OCajJKa, BBIJCICHHE Ta3a, oOpa3oBaHUE BOJIbI); OIBITOB,
WUTIOCTPUPYIOIINX — TPUMEPHl  OKHCIHUTEIIBHO-BOCCTAHOBHUTENIBHBIX  peakiuil  (ropeHue,
peaKkiuy pas3yioKEeHUs, COCIUHEHUS); PACIIO3HABAHUE HEOPTaHMYECKUX BEIIECTB C MOMOIIbIO
KauyeCTBEHHBIX PEAKIIMIl Ha MOHBI; PEIICHUE YKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTajibl M UX cOeTUHEHUS

OO6mias xapakTepucTuka raaoreHoB. OCOOCHHOCTU CTPOCHUSI aTOMOB, XapaKTEPHbIE CTETICHU
okucaeHus. CTpoeHne U GU3NIECKHNE CBOMCTBA MIPOCTHIX BEIIECTB — TaJIOTCHOB. X UMHUUYECKHE
CBOMCTBA Ha MpHUMEpPE Xjopa (B3aUMOJEHCTBHE C METAJUIAMH, HEMETallJIaMH, IIEIOYaMu).
XnopoBogopoa. ConsiHas KUCIIOTa, XWMHYECKHE CBOMCTBA, IMOJy4Y€HUE, HPUMEHEHUE.
JleiicTBue XJIoOpa M XJIOPOBOAOPOJA HAa OPraHW3M 4YeJIOBEKa. BakHellme XJIopuabl U UX
HaXO0XJIEHUE B MPUPO/IE.



O6mas xapaktepuctuka 3meMeHTOB VIA-rpymmbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepPHbIE CTENIEHU OKUCIICHUS.

Crtpoenue 1 pu3NYECKUE CBOWCTBA MPOCTHIX BEUIECTB — KUCIOPOJA U Cepbl. AJUIOTPOITHbIE
Moau(UKAIIMK KUCIOpoJa U cepbl. XUMHUUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE,
busnyeckre 1 XuMuueckue cBoricTBa. OKCUABI CEPhl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, pu3MUecKHe U XMMHYECKHE CBOMCTBa (0OIIME Kak IpeICTaBUTENs Kiacca
KUCIIOT M crnenuduyeckue). XUMUUYECKUE PEAKIUH, JIeKAIIMEe B OCHOBE IPOMBIIIJIEHHOTO
crocoba mosydeHusi cepHoil kucnoTel. [Ipumenenne. Cou CepHON KUCIOTHI, KaueCTBEHHAs
peakus Ha cyibhar-uoH. HaxoxaeHue cepbl U €€ COEUHEHUN B MpHUpPOJe. XUMHUUYECKOE
3arpsi3HEHUE OKPY’KAIOLIEH Cpelbl COCIMHEHUSMU Cepbl (KUCIOTHBIE IO, 3arps3HEHHE
BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPAIICHHS.

OOmas xapakTepucThkKa »3jeMeHTOB VA-rpynmbl. (OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHHUS.

A30T, pacnpocTpaHeHHE B Mpupoje, (HU3MYECKHEe U XUMHUYECKHE CBOMcTBa. Kpyrosopot
a3oTa B Tpupoae. AMMHAK, ero (QU3NYECKMe W XHMHUYECKHE CBOWCTBA, IMOJYYCHHE H
npumenenne. Conu amMMOHUS, WX (U3UYECKUE M XHUMHUYECKHE CBOWCTBa, MpPUMEHEHUE.
KauecTBeHHas peakuys Ha MOHbI aMMOHUS. A30THasi KUCIIOTa, €€ MoJlyueHue, pusndyeckue u
XUMHYECKHe CcBOWcTBa (00IIME Kak MpEeACTaBUTENs Kiacca KHUCIOT M crenupuyecKue).
Hcnonp3oBaHue HUTPATOB U COJEH aMMOHHMS B KadeCTBE MHHEPAIBHBIX YIOOPEHUM.
XUMHUYECKOe 3arps3HEHUE OKpYXKalolled Cpelbl COCIUHEHUSMU a30Ta (KUCIOTHBIE JT0XK]IH,
3arpsi3HEHUE BO3/1yXa, IOUBBI U BOJOEMOB).

®docdop, amnorponHbie Moaudukaruu (ocdopa, hu3MUECKHE M XUMHUYCCKHE CBOMCTBA.
Oxkcua dpocdopa(V) u pochopHas kuciaora, Pu3nueckue 1 XUMUIECKUE CBOMCTBA, MOIyUYEHUE.
Hcnonb3oBanue GpocdaroB B KauecTBE MUHEPAIbHBIX YAOOPEHUMH.

O6mas xapakrtepuctuka dmeMeHToB [VA-rpynmbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepPHbIE CTENIEHU OKUCIICHUS.

VYrinepoa, amioTpoIHble MOAM(PUKALMU, PACIPOCTPAHEHUE B MpPUPOJE, (PU3NYECKUE U
XUMHYECKHe cBocTBa. AncopbOius. KpyroBopot yriepoaa B nmpuponae. OKCHABI yriiepoa, ux
dusnueckne W XUMHYECKHE CBOICTBa, JCHCTBHE HA JKUBBIE OpPraHU3MBI, MOJyYCHUE
U IpUMEHEHHE. DKOJOrM4eckue npodiemMbl, cBia3aHHble ¢ okcuaoMm yriepona(lV); runoresa
rJ100aJIbHOTO MOTEIJIEHUsT KJIMMAaTa; MapHUKOBBIN 3 (eKT. YTrojibHasg KUCIOTa U €€ COJIU, UX
¢bu3nueckre U XMMHYECKHE CBOWCTBA, MOJyuyeHUE U MpuMeHeHne. KauecTBeHHas peakius Ha
KapOoHat-uoHbl. lcnonp3oBaHue KapOOHATOB B ObITY, MEIULMHE, MPOMBILUIEHHOCTH U
CEIIBCKOM XO35MCTBE.

[lepBoHauanbHbBIe MOHATHS 00 OPraHWYECKUMX BEIIECTBAX KAaK O COSAMHEHUSX Yriiepoja
(MeTaH, 3TaH, ATWIEH, alleTWUJIEH, 3TAaHOJ, TJIMLIEPUH, YKCyCHas kuciiora). Mx cocraB u
XUMHUYecKoe cTpoeHue. [loHsTHe O OMONOrMYecKHM Ba)KHBIX BEILECTBAxX: KHUpax, Oerkax,
yIieBoJaX — W UX POJM B KM3HU 4YeloBeka. MaTepuaabHOE €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAUHECHUM.

Kpemuuii, ero ¢usnueckue W XUMUYECKHE CBOWMCTBA, IOJyYCHHE U MPUMEHEHUE.
Coenunenust kpemHus B mnpupoze. OOmue mpeacTtaBieHus o0 okcuae kpemuusa(IV) u
KpeMHHEBOUN KucnoTe. CUIMKAThI, X UCIOJIb30BaHUE B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH.
Baxxnelimme crpouTenbHbIE MaTEpHUalbl: KepaMUKa, CTEKJIO, IIEMEHT, OETOH, >KeIe300€TOH.
[IpoGnembl 6€3011aCHOTO UCTIONb30BAHUS CTPOUTENIBHBIX MATEPUAJIOB B IOBCEHEBHOM KHU3HMU.

XUMUYECKUH HKCIEPUMEHT: H3yyeHue oOpa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB
COJISTHOM KHUCIJIOTHI; TPOBEJCHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPHUA-UOHBI U HAOIIO/ICHUE
MPU3HAKOB WX MPOTEKAHHs; OMBITHI, OTpaXkaromue (U3NYECKUEe U XUMUYECKHUE CBOMCTBA
raJIOT€HOB U UX COETMHEHUHN (BO3MOXKHO MCIIOJIb30BAHHE BUAECOMATEPHAIIOB); 03HAKOMIIEHHE C



oOpa3iaMu XJIOpU0B (TAJOTeHHUIOB); O3HAKOMIJICHHE C 00pa3laMu Cephl U €€ COeTMHEHUSIMU
(BO3MOKHO MCIOJIb30BaHME BHIEOMATEPUAIIOB); HAOMIOeHUE TIpoliecca oOyTrIuBaHus caxapa
MOJ| JCMUCTBHEM KOHILICHTPUPOBAHHOM CEPHOW KHUCJIOTHI, HU3yYEHUE XUMHUYECKHUX CBOMCTB
pa30aBIICHHOW CEpPHOM KHCIIOTHI, MPOBEJICHHE KauyeCTBEHHOW peakIuu Ha CyabpaT-uoH H
HaOJIIO/ICHUE TMpU3HaKa e€ MPOTEKaHWs, O3HAKOMIIEHHE ¢ (PM3MYECKHMMH CBOMCTBAMH a30Ta,
dochopa u ux coeauHeHUN (BO3MOXHO HCIOJIB30BaHUE BHUICOMATEPHAIOB), OOpa3lamMu
a30THbIX U (ochHOpHBIX yAOOpEeHUi; MOJMydeHHe, coOMpaHue, paclo3HaBaHUE U H3YYCHUE
CBOICTB amMMHaKa; MpOBEICHWE KaueCTBEHHBIX PEaKIuil Ha MOH aMMOHHS u (ochar-uoH u
W3y4YE€HUE TMPU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBHE KOHLUECHTPUPOBAHHOW a30THOM
KHCJIOTBI C MeIbi0 (BO3MOXXHO HCIIOJIb30BAaHHUE BHUICOMATEPHANIOB); HU3YYEHUE MOJETeH
KPUCTAJUTMYECKUX pEHIETOK anmasza, rpaduta, (QyuiepeHa; O3HAKOMIJICHHE C IIPOIECCOM
ajcopOuuu pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U yCTPOMCTBOM IMPOTHBOTa3a;
MoJIydeHue, coonpanue, paclio3HaBaHWE W W3YUYEHHE CBOWCTB YIJICKUCIIOTO Ta3a; MpPOBEJICHUE
KaueCTBEHHBIX pEaKIMi Ha KapOOHAT- M CUJMKAT-UOHBI W M3yYCHHE MPU3HAKOB HX
MPOTEKAHUsI; O3HAKOMJIEHHE C NPOAYKLIMEH CHIMKATHONM MPOMBIIUIEHHOCTH; pELIEHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 MO0 TeMe «BakHeline HeMeTaJUTbl U UX COSUHEHUS.

MeTaniibl 1 MX COeIMHEHUS

OO0mas XapakTepuCTUKAa XHUMHUYECKHX DJIEMEHTOB — METaVIOB HAa OCHOBAaHUHM UX
nojioxkeHus B llepuoamyeckor cucreme xumudeckux snemeHTtoB JI. M. MenneneeBa u
cTpoeHus atomoB. CTpoeHue MeTauioB. Merauinueckass CBSI3b M METAJUIMYECKast
KpUCTAJUIMYECKAas pEHIETKA. DINEKTPOXUMHUUECKUI psii HanpspkeHUui metaiuioB. dusnyeckue u
XUMHYECKHe CBoicTBa MeTaiioB. OOmme crnocoObl TonydeHus wmetauioB. [loHsitue o
KOPPO3UHU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CruiaBel (CTajib, YyTYH,
TIOPAIFOMUHUI, OpOH3a) U UX PUMEHEHHUE B OBITY U MPOMBILUIEHHOCTH.

[Ilenounbie MeTauibl: toJoxkeHue B [lepuoaudeckoit cucreme xumuueckux snemento /. U.
MeHieneeBa; CTpOE€HUE UX aTOMOB; HaXOXxAeHUEe B mpupoje. Ouznueckue M XUMHYECKUE
cBoicTBa (Ha mpuMepe Hartpusa W Kanus). OKCHUIBI W THUIAPOKCUILI HATPUS U Kajusl.
[IpuMeHeHne mEeT0YHbIX METAJIOB U UX COCTMHECHUU.

[IlenoyHO3eMeNbHBIE METAJIBI MATHUNA U KallblMii: TtosokeHue B [lepuoauueckoit cucreme
xuMuueckux anemMeHtoB /. M. MenaeneeBa; cTpoeHME MX aTOMOB; HaXOXJECHHUE B MPUPOJIE.
dusnyeckre U XUMUYECKHUE CBOMCTBA MAarHUs M Kajdblus. BaxkHeHWIme coenuHEHHUS KalbIUg
(okcua, TuaAPOKCHI, coiin). JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHeHHS.

AnmoMuHui: nosioxkenue B Ilepuoanueckoi cuctemMe XuMHuueckux siemeHtoB [l .
MenpeneeBa; CTpOEHUE aTOMa; HAXOXK/JECHHUE B pupoje. PU3nuecKkne 1 XMMUYECKUE CBOMCTBA
anmroMuHus. AMGOTEepHbIE CBOWCTBA OKCH/IA U TUIPOKCH 1A ATFOMUHUSI.

Kenezo: mnonoxenue B Ileppoanmyeckod  CUCTEME  XHUMHUYECKHX  3JIEMEHTOB
JI. 1. MenneneeBa; CTpOCHHE aTOMa; HAXOXKJACHUE B npupoje. OPU3NUECKUEe U XUMHYECKUE
cBoicTBa skene3a. Oxcuawl, runpokcunabl U conu keneza(ll) m xemesza(Ill), mx cocras,
CBOICTBA U MOJIyYECHUE.

XUMHYECKUM SKCIEPUMEHT: O3HAKOMJICHHE C oOpasllaMd METauioB M CIUIABOB, HX
(U3UYECKUMH CBOMCTBAMH; W3YyYE€HHE PE3yJIbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJACHCTBUSI OKCHUJIA KalblUs |
HaTpusi C BOJOM (BO3MOJKHO HCIOJb30BaHUE BHAEOMATEPUATIOB); MCCIIEIOBAHUE CBOMICTB
XKECTKOW BOJBI; TpoIlecCa TOPEHHUs JKele3a B KHUCIOpPoA€ (BO3MOXXHO HCIOJb30BAaHUE
BHUJICOMATEpPUAJIOB); MPHU3HAKOB MPOTEKAHUS KauyeCTBEHHBIX pEAKIUi Ha WOHBI (MarHus,
KaJIbIMS, alfoMUHUs, 1nHKaA, xene3a(ll) u xenmesza(Ill), menu(Il)); HaGmoneHne U omucaHue
MPOLIECCOB  OKpAlIMBAHUS IUIAMEHHM HWOHAMU HATpus, Kalusig M KaiblLUs (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPUATIOB); HCCIIEAOBaHUE aM(pOTEPHBIX CBOWCTB THUIPOKCHIA



AJFOMUHMS U TUAPOKCHUA IMHKA; PEUICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BaxHermme
METaJUIbl U UX COCIUHEHUS».

XuMHS M OKpPY/KAOIIAs cpeaa

HoBpie matepuansl u TexHonoruv. BemecrBa u marepuanbl B IOBCEJHEBHOM KU3HU
yesoBeKa. XUMUsS U 3I0pOBbe. be3ormacHoe Cnoiab30BaHUE BELMIECTB U XUMHUYECKUX PEAKIIUMN
B ObITy. IlepBasi moMoIb Npu XMMHUYECKUX 0KOTrax M oTpaBieHHUsX. OCHOBBI 3KOJOTMYECKOMN
IrpaMOTHOCTU. XHMHYECKOE 3arpsi3HEHHE OKpYKarollel cpenpl (mpezesibHas AO0MyCTHMAsi
koHeHTpanus BemiectB — [1JIK). Posib XuMu# B pelIeHn# 3KOJIOTHIECKUX TTPOOIEM.

[TpupoaHble UCTOYHUKU YIJIEBOJOPOAOB (YroJib, IPUPOJAHBIN ra3, HE(QTh), MPOIYKTHl HUX
nepepadboTKH, UX POJIb B OBITY M MPOMBIIIUICHHOCTH.

XVUMUYECKUN HKCIIEPUMEHT: M3yuyeHHe o0pa3lloB MaTepuajoB (CTEKIIO, CIUIaBbl METAJIOB,
MIOJIMMEPHBIE MATEPUATIBI).

MexnpeamerHbie CBA3HM

Peanu3anus MEXINpEOMETHBIX CBA3EH IPU M3YYEHUH XMMHHM B 9 Kjacce OCYIIECTBIISIETCS
yepe3 HCIOJIb30BaHHE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, Tak M MOHSTHH,
ABJSIIOLUXCS CUCTEMHBIMU JUISl OTACJIBHBIX IPEIMETOB €CTECTBEHHO-HAy4YHOIO IHKJIA.
Peanusanus MeXnpeIMETHBIX CBA3EH IIPU U3YUEHUU XUMUU B 9 KIIacce OCYIIECTBISAETCS Yepe3
WCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK W TMOHSATHH, SBISIOMUXCS
CHUCTEMHBIMU [IJIS1 OT/IEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO LIMKJIA.

OO01ue ecTeCTBEHHO-HAay4YHbIE TIOHSTHS: HaAyYHbIA (DaKT, TUIOTE3a, 3aKOH, TEOpHUs, aHAIU3,
CUHTE3, KiIaccu(ukanusi, MePUOAUYHOCTb, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE,
U3MepeHue, MOJIeNb, SIBJICHUE, TAPHUKOBBIN () (PEKT, TEXHOIOTHS, MATEPHAIIBI.

®dusuka: wmarepus, aToM, OJJIEKTPOH, NPOTOH, HEWTPOH, HOH, HYKJIWJA, HN30TOIbI,
PaIMOAKTUBHOCTb, MOJIEKYJIa, JJIEKTPUYECKUM 3apsA], IPOBOJHMKH, IOIYIPOBOIHUKH,
TUDIIEKTPUKH, (DOTOSTIEMEHT, BEILIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHHE BEIECTBa, T'as,
pacTBOp, PacTBOPUMOCTh, KPUCTAIIMYECKAsh PEMIETKa, CIUIaBbl, (PU3NYECKUE BEITUYHHBI,
€IUHULIBI U3MEPEHHUsI, KOCMUYECKOE ITPOCTPAHCTBO, IJIAHETHI, 3BE3/bl, COJHLIE.

buonorus: dorocuHTe3, nbIxaHue, Owocdepa, 3KOCHUCTEMA, MHUHEpAJIbHBIE YIOOpPEHUS,
MUKPO3JIEMEHTHI, MAKPO3JIEMEHThI, IUTATEIIbHbIC BEILIECTBA.

['eorpadus: atmocdepa, rugpochepa, MUHEpaJIbl, TOPHbIE TIOPOJIbI, MOJIE3HBIE UCKOTIAEMBIE,
TOIUIMBO, BOJHBIE PECYPCBHL.

I[INTAHMPYEMBIE OBPA30OBATEJIbHBIE PE3VJIBTATEI

N3yuenue xumuu B 8-9 Ki1acce HaMpaBJICHO HA JOCTHXKEHUE OOYYArOUIUMHUCS JTUYHOCTHBIX,
MeTaInpeIMETHBIX U MPEIMETHBIX PE3yJIbTaTOB OCBOCHUS YU€OHOTO IIpeIMeETa.

JIMYHOCTHLIE PE3VIJIbTATDI

JIM9HOCTHBIE PE3yJbTaThl OCBOCHHSI IPOTPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS
JOCTUTAIOTCS B X07¢ 00yYeHUs XUMUU B €AMHCTBE YU4COHOW M BOCIIMTATEIbLHOM JEITEIbHOCTH
Opranm3aliui B COOTBETCTBHH C TPAIUIIMOHHBIMH POCCHUUCKUMH COITMOKYJIBTYPHBIMH U
JTyXOBHO-HPaBCTBEHHBIMHU IICHHOCTSIMHU, NMPUHSATHIMH B OOIIECTBE NpPAaBWJIAMH W HOPMaMH
MOBEACHHUS M CIIOCOOCTBYIOT IIpolleccaM CaMOIIO3HAHHUS, CAaMOPa3BHTHS M COIHAIM3AI[UN
00y4Jaromuxcs.

JIMYHOCTHBIC PE3YJIBTATHI OTPAKAOT CPOPMUPOBAHHOCTH, B TOM YHCJIC B YACTH:

[TaTprOTHYECKOTO BOCTIMTAHHUS

1) IEHHOCTHOT'O OTHOIICHHUS K OTEYCCTBCHHOMY KYJIbTYPHOMY, HCTOPUICCKOMY U HAYIHOMY
HACJICIMI0, TMOHUMAHUS 3HAUCHUS XUMHYECKOW HAayKH B JKH3HH COBPEMEHHOrO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JOCTOBEPHON MH(pOpPMANUEH O TMEPEIOBBIX JOCTHKCHHUSIX U OTKPBITHIX



MHUPOBOW M OTE€YECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTpOWCTBE
MHpa 1 00IIeCTBa;

['paxk1aHCKOro BOCIIMTAHUS

2) mpeAcTaBlIEHHS O COIMAJIBHBIX HOPMax W MpaBWJIAX MEXJIMYHOCTHBIX OTHOIICHWUH B
KOJUIGKTHBE, KOMMYHHKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOW, Yy4eOHO-
UCCIIEIOBATENbCKOM, TBOPYECKOM M JPYIMX BUIAX JACATEIBHOCTH; TOTOBHOCTH K
pa3HooO0pa3HOl COBMECTHOHM JEATEIBbHOCTH IpPH BBINOJIHEHUH YYE€OHBIX, MO3HABATEIbHBIX
3aJ1a4, BBIMOJIHEHUH XUMHUYECKHUX SKCIIEPUMEHTOB, CO3JaHUH YUYE€OHBIX MTPOCKTOB, CTPEMIICHHUSI
K B3aMMOMNOHMMAHUIO M B3aHMOIOMOIIM B TMPOIECCEe OSTOM y4yeOHOW JeATEeTbHOCTH;
TOTOBHOCTH OLICHMBATh CBOE TMOBEJACHUE U TIOCTYNKA CBOMX TOBApUIIEH C TMO3UIUHU
HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHMSI MOCIIEICTBHIA MOCTYIIKOB;

LleHHOCTH HAYYHOTO TTO3HAHUS

3) MHPOBO33PEHUYECKUX TMPEACTABICHUA O BEIIECTBE U XUMHUYECKOW peaKiluw,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU M COCTABJISIOIMIMX OCHOBY IS
MOHUMAHMUS  CYNIHOCTHM HAyYHOM KapTUHBI MHpa; MPEACTaBICHHA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIbI, B3AUMOCBS3SAX YEJIOBEKA C MPUPOIHOU CPEAOid, O POJIn
XUMUU B MIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeJIbHBIX MOTHMBOB, HAINPABJICHHBIX HAa TMOJYYEHUE HOBBIX 3HAHHUM IO XUMUH,
HEOOXOUMBIX JIJIs1 0OBSICHEHUS HAa0JII0/1aeMbIX IIPOILIECCOB M SIBJICHUI;

5) no3HaBatenbHOU, HHGOPMAITMOHHON M YHUTATEIbCKOM KYJIBTYpPhI, B TOM YHUCJIE HaBBIKOB
CaMOCTOSITEIbHOU pabOThl ¢ Y4eOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATypO, JOCTYHMHBIMU
TEXHUYECKUMH CPEJICTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K O0yYCHUIO W MO3HAHMIO, JIIOO03HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa3oBaHUI0, TPOCKTHON U MCCIIEA0BATEIBCKOMN JIEATEIbHOCTU, K OCO3HAHHOMY BBIOOPY
HAIPABJICHHOCTH U YPOBHsI 00y4YeHUs B JaJIbHEUIIIEM;

DopMUPOBaHUS KYJTbTYPHI 37J0POBBS

7) OCO3HaHUS LIEHHOCTU JKWU3HHU, OTBETCTBEHHOTO OTHOIIEGHHUSI K CBOEMY 30pPOBBIO,
YCTAaHOBKM Ha 37I0POBBIM 00pa3 >KU3HHU, OCO3HAHMS TOCIEJACTBUN M HENPUSTHS BPEIHBIX
MPUBBIYCK (YIOTPEOJCHHS aIKOTOJIsA, HAPKOTHKOB, KypEHHS), HEOOXOAUMOCTH COOFOIACHUS
npaBuil 0€30MaCHOCTH TMPU OOpalleHUU ¢ XMMUYECKUMH BEIIECTBAMU B OBITY U peaibHOU
KU3HH;

TpynoBoro BocriutaHus

8) uHTEepeca K MPaKTUYECKOMY H3Y4YEeHHUIO TTpodeccuii u TpyJa pa3iMdyHOro pojia, YBaXKCHHE
K TPYAy U pe3yJbTaraM TPYJIOBOW NEITEIBHOCTH, B TOM YHCIIE HAa OCHOBE MPUMECHEHUS
MpEeIMETHBIX 3HAHUH 10 XWUMHUHU, OCO3HAHHOTO BBIOOpAa WHIWBUIYAIbHON TpPAaCKTOPHH
MPOJOJKEHUST 00pa30BaHUs C Y4ETOM JIMYHOCTHBIX WHTEPECOB U CIIOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEHN; yCHEeHON NpodecCuOHATBHON AESITEIbHOCTH U
Pa3BUTHUS HEOOXOIUMBIX YMEHHI; TOTOBHOCTD aJIalITUPOBATHCS B IPO(PECCHOHAIBHOM Cpeie;

DKOJIOTMYECKOTO BOCIIUTAHUS

9) SKOJIOTMYECKH 11e7IeCO00Pa3HOTO OTHOIICHUS K MPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CyIIeCTBOBaHMsI, TOHUMAHUS IIEHHOCTH 3I0pPOBOI0 M 0€30MacHOro obpas3a >KU3HH,
OTBETCTBEHHOI'0 OTHOIICHUSI K COOCTBEHHOMY (PU3UUYECKOMY M TICUXHYECKOMY 30POBBIO,
OCO3HAHHUS IICHHOCTH COOJIFOACHUS TMpaBWiI OE30IacHOTO TMOBEJACHHUS IpuU paboTe C
BEILIECTBAMHU, a TAK)KE B CUTYaIMSIX, YTPOKAIOIIUX 3[I0POBBIO U KU3HU JIIOJIEH;

10) cmocobHOCTH MPUMEHSTH 3HAHUSA, MOJydyaeMble MPU M3YUYCHUH XUMUU, ISl PEIICHHS
3aJla4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOJHON CPEeAOM, MOBBILICHUS YPOBHS 3KOJIOTHYECKOU
KyJbTYPbI, OCO3HAHUS TJI00ATLHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U MyTel UX perieHHs
MOCPEJICTBOM METOJIOB XUMHH;



11) SKOJIOrMYEeCKOTO MBIIIJIEHUS, YMEHHUS PYKOBOICTBOBAaThCS MM B T03HABATEJIbHOM,
KOMMYHHUKATUBHOM U COLIMAJIBHOM MPAKTHKE.

METAIIPEAMETHBIE PE3VJIbTATDBI

B cocraBe MmeranpeaMeTHBIX pPE3yJIbTATOB BBLACISAIOT 3HAYMMbIC ISl (OPMUPOBAHUS
MHUPOBO33pEHHs OOIlICHAayYHbIE TIOHATUSA (3aKOH, TEOPHsl, IPUHIIMI, THUIOTEe3a, (HaKT, CUCTEMA,
MPOIIECC, SKCHEPUMEHT U [Ip.), KOTOPbIE HCIIOIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
MpeaMeTax M MO3BOJISIOT HA OCHOBE 3HAHHM U3 ATUX MPEAMETOB (HOPMUPOBATH MPECTABICHUE
O LIETIOCTHOM HAYy4YHOU KapTHHE MHUpPA, M YHUBEPCaAIbHbIC yueOHbIe 1elicTBUS (IT03HABATEIbHBIE,
KOMMYHHKATUBHBIC, PETYJISTUBHBIC), KOTOpbIE 00eCHeUrBaOT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TJIAHUPOBAHUIO U OCYIIECTBICHUIO yU€OHOH JeSTEIbHOCTH.

MeranpenMeTHble pe3yabTaThl OCBOEHHUS O0pa30BATENbHON MPOrpaMMbl IO XUMHUU
OTPa)KaroT OBJIAJICHUE YHUBEPCAJTIbHBIMU I103HABATEIbHBIMU JEHCTBUSIMU, B TOM YHCIIE:

ba30BbIMU JTOTHYECKUMU AEHCTBUSMU

1) ymeHueM HCHOJIb30BaTh MHPUEMBI JIOTHYECKOTO MBIIUICHUS] MPU OCBOCHUM 3HAHUM:
pacKpbIBaTb CMBICI XUMHUYECKMX IMOHATUNA (BBIACNIATH HX XapaKTepHbIE MPU3HAKH,
yCTaHABIIMBATh B3aUMOCBSA3b C IPYTUMHU MMOHATHUIMU), UCIIOJIB30BATh MOHSATUS 1JIs1 OObSICHEHUS
OTIENbHBIX (DAKTOB U SBJICHUM; BBHIOMPATh OCHOBAHMS M KPUTEPUHU MJis KiacCUPUKALUIU
XUMUYECKHX BEIIECTB M XUMHUYECKHX pEaKIUil; yCTaHABIMBATh NPUYUHHO-CIIEICTBEHHbIE
CBS3M MEXKAYy OOBEKTaMH HW3YYCHHS; CTPOUTh JIOTUYECKHUE PACCYKJEHUs (UHIyKTUBHEIE,
JeAYKTUBHBIC, TIO aHAJIOTUH ); JE€JIaTh BBIBOBI U 3aKIIOUYCHNS,

2) yMEHHMEM TMPUMEHSTh B MPOLIECCE MO3HAHUS MOHATHS (MPEAMETHBIC U METAIPEIMETHEIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJIENH, HCIIOJIb3yeMble B XMMHH, MPEOOPA30OBBIBATH IIMPOKO
MIPUMEHSEMbIE B XUMHUHU MOJICIIbHBIC MPEJCTABICHUS] — XUMUYECKUM 3HAK (CUMBOJI 3JIEMEHTA),
xumudeckas ¢Gopmysia U ypaBHEHHE XHMHUYECKOM pEaKIUu — TMPH PEIIeHUH Yy4eOHO-
MIO3HABATEIbHBIX 33Ja4; C YYETOM OTHUX MOJIEIbHBIX NIPEACTABICHUN BBIABISATH U
XapaKTepU30BaTh CYIECTBEHHbIC MMPU3HAKH U3YYaeMbIX 0ObEKTOB — XMMUYECKUX BEIECTB U
XUMUYECKUX PEaKIHii; BBISIBIATH O0OIME 3aKOHOMEPHOCTH, IPUIMHHO-CIICICTBEHHBIC CBSI3U U
MIPOTUBOPEUHUS B M3y4aeMbIX IPOLIECCAX U SBJICHUSX; MpEJIaratb KPUTEPUU Uil BBISIBICHUS
TUX 3aKOHOMEPHOCTEH M MPOTUBOPEYMIA; CaMOCTOATEIHHO BBIOMPATh CHOCOO pEIICHHUS
yueOHOM 3a7auM (CpaBHUBaTh HECKOJIbKO BapUAHTOB pEIIEHUs, BbIOMpaTh Hambosee
MOAXOSIINN C y4ETOM CaMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPUEB);

ba3oBeIMU UcciIe10BaTENLCKUMU IEHCTBUIMHUA

3) yMEHHEM HUCIIOJIH30BaTh MOCTABJICHHBIE BOMPOCH B Kau€CTBE MHCTPYMEHTA MO3HAHMS, a
TaK)k€ B KadyeCTBE OCHOBBI ig (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIBHOCTH
BBICKAa3bIBAEMBIX CYKJICHUII;

4) mpuoOpeTeHre OIbITa MO IUIAHUPOBAHUIO, OPTaHU3AlMH W TMPOBEACHUIO YYCHHUYECKHX
IKCIEPUMEHTOB: YMEHHE HaOJI0JaTh 3a XOAOM IPOIECCa, CAMOCTOATEIBHO MPOTrHO3UPOBATH
€ro pesynbTaT, GOpMyIUpPOBaTh 000OIIECHUS U BBIBOJIBI IO pe3yJbTaTaM MPOBEIEHHOIO OIbITA,
HCCIIEIOBAHUS, COCTABIISATh OTYET O MPOJACIaHHON padoTe;

PaGoToii ¢ undpopmarimeit

5) yMeHueMm BbIOMpaTh, aHATU3UPOBATh U HUHTEPIPETUPOBATH HHPOPMAIMIO PA3THUUHBIX
BUJIOB U (pOpM MPEJCTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYyJsipHAs
JTUTepaTypa XUMHYECKOTO COJEpXKaHUs, CIpaBOYHBbIE MOcoOusi, pecypchl HHTepHeTa);
KPUTUYECKHU OIICHUBATH MPOTUBOPEUHUBYIO U HEJJOCTOBEPHYIO HH(DOPMAIIHUIO;

6) YMEHHEM MPUMEHSTH Pa3InYHbIE METOABI M 3aMPOCHI IIPU MTOUCKE U 0TOOpe MHPOpMAITIU
U COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIUMBIX JIJISi BBITIOJHEHUSI YY€OHBIX M MO3HABATEIbHBIX
3ala4  ONpeNeNEHHOro THIA; MNPUOOpPETEeHHE OIbITa B  0O0JIACTU  UCIOJB30BAHUS



MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUW, OBJAJCHUE KYJIbTypOH aKTHBHOTO
WCIIOJIb30BAHMSI PA3JIMYHBIX TMOUCKOBBIX CHUCTEM; CaMOCTOSTEIBHO BBIOMPATh ONTHUMAIBHYIO
dbopmy mnpencraBieHus UHGOPMAIIUU U WLUIIOCTPUPOBATH PEIIacMble 3aJa4ll HECIOKHBIMU
cXeMaMu, JuarpamMmaMu, ApyrumMu opmaMu rpadiKi ¥ ©X KOMOWHAITUSMH,

7) yMEHHEM HCIIONb30BaTh M AHAIM3UPOBATH B IpOIECCe YYEOHOW M UCCIENOBATEIIbCKOM
NESATETLHOCTH HWH(OpMALUI0 O BIMSHUU MPOMBIIIJIEHHOCTH, CEJIbCKOTO XO34MCTBA U
TPaHCHIOPTA HA COCTOSIHUE OKPY>KAIOIIEH TPUPOJTHON CPEbI;

YHuBepcallbHIMU KOMMYHUKATUBHBIMU JEHCTBUSIMU

8) yMmeHHeM 3aJaBaTh BOIPOCHI (B XOJ€ AHaliora W/WIK JTUCKYCCHUH) IO CYIIECTBY
oOcyxaaeMoil TeMbl, (OpPMYJIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHLHO BBITIOJHEHUS
NPEJIOKECHHOU 33/1a4H;

9) mnpuoOpereHue oOmbITa NPE3CHTAIMM  PE3YJIbTATOB  BBITIOJIHEHUS XUMHYECKOTO
JKCTIEpUMEHTa (J1a0OpaTOPHOTO OIbITa, JIA0OPATOPHON pabOThl MO MCCIEIOBAHUIO CBOMCTB
BEILIECTB, YYEOHOTO TIPOEKTA);

10) 3aMHTEpPECOBAaHHOCTh B COBMECTHOM CO CBEPCTHMKAMHU II03HABATEIBHOU H
HCCIIEI0BAaTENbCKOM JIeATENbHOCTH NPHU PEIIEHWH BO3HUKAIOMIMX IPOOJIEM HAa OCHOBE Y4ETa
00X MHTEPECOB W COIIacOBaHUsA MO3ULMKA (00CYyXkIeHUS, OOMEH MHEHMSIMHU, «MO3TOBBHIE
WTYPMbI», KOOPAWMHALIUS COBMECTHBIX JEHUCTBHI, OIpPEACICHUE KPUTEPUEB IO OLICHKE
KauecTBa BHITIOJHEHHOUW pabOTHI U Ip.);

VYHuBepCaTbHBIMU PETYJISITUBHBIMU JACUCTBUAMU

11) yMeHMeM CaMOCTOSTEIBLHO ONPEACATh IEJIM  JCATEIbHOCTH, IUIAHUPOBAThH,
OCYIIECTBJIATh, KOHTPOJIUPOBATH U MPU HEOOXOUMOCTH KOPPEKTUPOBATH CBOIO JICSITELHOCTD,
BbIOMpaTh HanOosiee 3P(HEKTUBHBIE CIOCOOBI pelICHUs] Y4eOHBIX M TMO3HABATENIbHBIX 3ajad,
CaMOCTOSITENIBHO COCTAaBJISATh MM KOPPEKTUPOBATH NMPEJIOKEHHBIA AJITOPUTM JEHCTBHUM NpHU
BBITIOJTHEHUHU 3aJlaHUi ¢ Y4€TOM TMOJIyYeHHUS HOBBIX 3HAHUN 00 HM3y4yaeMbIX OOBEKTaX —
BEILIECTBAX U PEAKIUAX; OLIEHUBATh COOTBETCTBUE MOJYUEHHOTO pe3yJibTaTa 3asBICHHOM LIeJIH;

12) yMeHHeM HCMIONB30BaTh M aAHAJIU3UPOBATh KOHTEKCTHI, MpEJiaraéMbleé B YCJIOBUU
3aJIaHN.

ITPEAMETHBIE PE3YJIbTATDI

B cocraBe mnpenMeTHBIX pe3yJabTAaTOB [0 OCBOCHHUIO O0053aTE€IBbHOTO COAEpkKaHUS,
YCTAHOBJIEHHOTO JAHHOW TPUMEPHOM paboueil MporpaMMoOid, BBIJEISIOT: OCBOCHHBIC
oOydJaIUMUCS Hay4dHbIE 3HAHUS, YMEHUS M CIOCOOBI JCHCTBUH, creuuduueckue s
npeaMETHON 001acTH «XUMHS», BUABl ACATEILHOCTH MO IMOJYYEHHUIO HOBOTO 3HAHUSA, €ro
WHTEpIpETallui, MPeoOpa3oBaHUIO W TMPUMEHEHUI0O B Pa3IMYHBIX YYEOHBIX H HOBBIX
CUTYaIUsX.

[IpenmeTHbie pe3ynbTaThl OTPAXKAIT CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS CIIETYIOIINX
YMEHUM:

8 KVIACC

1) packpvieams cmvlci OCHOBHBIX XMMHUYECKMX MOHSATHH: aTOM, MOJICKYJa, XUMUYCCKHUI
9JIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BEUIECTBO, CMECh (OJHOPOIHAs W HEOJHOPOIHAs),
BaJICHTHOCTH, OTHOCUTEJIbHASI aTOMHAsI ¥ MOJIEKYJISIpHAs Macca, KOJIMYEeCTBO BEIIECTBA, MOJIb,
MOJIIpHAsi Macca, MaccoBas JIOJSI XMMHUYECKOTO 3JIEMEHTa B COCAUHEHUH, MOJIIPHBIA 00BEM,
OKCHJI, KHCIIOTa, OCHOBAaHHE, COJb, OJJICKTPOOTPUIATCIBLHOCTh, CTCICHb OKHUCJICHHUS,
XUMHUYECKash PeaKIus, KIacCU(PUKAINS PEAKIINA: PEaKIIMKH COSTUHEHUS, PEAKIIH PA3JIOKCHIS,
peaknuy 3aMelICHHsS, PEaKIUu OOMEHa, 3K30- W DJHIOTCPMUYECKHUE PEaKIMH, TEIUIOBON
a3 exT peakuu; APO aToMa, MICKTPOHHBIA CIOW aroMa, aTOMHAs OpOUTaIb, paauyC aToMa,



XUMUYECKAs CBS3b, MOJISIPHAS U HEMOJSpHAsi KOBAJEHTHAs CBSI3b, MOHHAS CBA3b, MOH, KATUOH,
aHUOH, PacTBOP, MAacCOBAsl 10J1s1 BELIECTBA (IIPOLIEHTHAsI KOHLIEHTPALHs) B PACTBOPE;

2)  unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHUX TMOHATHUM (cM. 1. 1) u
MPUMEHATH 3T MOHSITHUS IPU ONKUCAHUY BEUIECTB U UX MIPEBPAICHUI;

3) ucnonv3oéams XUMUYECKYI0 CHMBOJUKY [UJIsi COCTaBJCHHsS (OPMYNT BELIECTB H
YPaBHEHUW XNUMHUYECKUX PEaKIUM;

4) onpedensimv BaJCGHTHOCTh AaTOMOB D3JIEMEHTOB B OWHApPHBIX COCAMHEHUSX; CTENEHBb
OKHCJICHHSI JJIEMEHTOB B OHHApHBIX COCJIMHEHHUSAX; TPUHAUISKHOCTh BEIIECTB K
onpeAcNEHHOMY KJIacCy COCAMHEHHH 1o (hopMyaM; BHJ XUMMHUYECKON CBS3M (KOBAJICHTHAS U
WOHHAs1) B HEOPTAHUYECKUX COCTUHCHUSX;

5) packpwvieame cmwuicn lepuoguueckoro 3akoHa J[. M. MenpgeneeBa: 1eMOHCTPUPOBATH
MMOHMMaHHE TIEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX AJIEMEHTOB OT UX MOJIOKEHUS
B [lepuoguyeckoil cucTeMe; 3aKOHOB COXPaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MOJICKYJIIDHOTO Y4Y€HHUs, 3akoHa ABOrajJpo; OIKUCHIBAaTh U XapaKTepU30BaTh
tabnnunyo dopmy llepuoanueckold CUCTEMBI XMMHUYECKUX AJIEMEHTOB: Pa3iu4aTh MOHSATHUS
«rnaBHas noarpymnmna (A-rpynmna)» u «nobouyHas noarpynmna (b-rpynma)», Maneie u 60mbIIHE
MIEPUO/Ibl; COOTHOCUTH 0003HAaUEHHUS, KOTOpbIe UMEIOTCs B Tabiuie «llepuoanueckas cucrtema
xumuyeckux sneMeHtoB J[. M. MenaeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XUMHYECKHX DJIEMEHTOB (COCTaB W 3apsn sapa, oOIee 4YHuciIo D3JIEeKTPOHOB H
pacrpeieieHHe X 10 JIEKTPOHHBIM CJIOSIM );

6) Knaccuguyuposams XUMHUECKHE SIEMEHTHI; HEOPTraHMUECKHE BEIIECTBA; XHMMHUECKHE
peakuuu (TI0 YUCITy ¥ COCTaBY YYacCTBYIOIIMX B PEAKIIMU BEUIECTB, MO TEIUIOBOMY 3P dexTy);

7) xapaxkmepuzosamv (onucvieams) OOIME XUMHUUYECKHE CBOMCTBA BEIICCTB Pa3TMIHBIX
KJIaCCOB, MOATBEPXkAasi OMUCAaHUE TPUMEPAMU MOJICKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XMMHUYECKUX PEaKIUid;

8) mpoeHo3upoeamv CBOWCTBA BEUIECTB B 3aBUCUMOCTHM OT MX Kau€CTBEHHOI'O COCTaBa;
BO3MO’KHOCTHU MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSX;

9) e6vluUCAAMbL OTHOCUTENIBHYIO MOJEKYJISPHYIO U MOJISIPHYIO MacChl BEILLECTB; MAaCCOBYIO
JIONI0 XUMHUYECKOTO JJIEMEHTa 1O (opMylie COEAMHEHMS; MAcCOBYIO JOJIO BEIECTBA B
pacTBOpe; MPOBOAUTH PACUETHI MO YPABHEHUIO XUMUYECKON PEaKIINH;

10) npumensams OCHOBHBIC OIEpAIlUU MBICIUTEIBHOW NEATEIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIEHNe, CHCTeMAaTH3alluio, KIacCHU(PUKAIMIO, BBISABICHHE MPUYNHHO-
CIEICTBEHHBIX CBSI3€M — JJIi HW3Y4YEHUS CBOWMCTB BEHIECTB U XUMHUYECKHX PEaKIIM;
€CTECTBCHHO-HAYYHBIE METOJbI IO3HAHUS — HAOIIOJCHHE, W3MEPEHHUE, MOJICIUPOBaHUE,
SKCIEPUMEHT (peayibHbIN U MBICJICHHBIN );

11) cnedosamv TpaBUIaM TIONB30BAHHS XHUMHUYECKOW IIOCYJOM H JIabOpaTOpPHBIM
o0opyIoBaHMEM, a TakXKe IIpaBuUjaM oOOpalieHusi C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKUUSIMU TIO BBITIOJIHEHUIO J1A0OPATOPHBIX XHUMHUYECKUX OMNBITOB IO TMOJYyYCHUIO U
coOMpaHHio ra3000pa3HbIX BEIIECTB (BOJOPOJa U KUCIOPO/Ia), IPUTOTOBICHUIO PACTBOPOB C
ONpeIeIEHHOM MAacCOBOM JI0JIe PacTBOPEHHOIO BEIIECTBA; IUIAHUPOBATh U MPOBOJUTH
XUMUYECKHE SKCIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCJIOT C MOMOIIBIO
MHIUKATOPOB (JIakmyc, (heHosn(TanenH, METUIIOPAHK U JIp.).

9 KUIACC

1) pacxkpvisams cmblci OCHOBHBIX XUMHUYCCKUX IOHSATHUH: XUMHUYECKUU DJIEMEHT, aToM,
MOJIEKyJla, WOH, KAaTHOH, aHWOH, TPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJCHTHOCTH,
JIEKTPOOTPUIIATEIILHOCTh, CTCIICHh OKHCICHHS, XUMHUYECKas pEakius, XUMHYECKas CBS3b,
Ter10Boi 3(hPeKT peakuu, MOJIb, MOJIIPHBIA 00BEM, PACTBOP; JIEKTPOIUTHI, HEAIEKTPOJIUTHI,



ANIEKTPOJIMTUYECKAS. JTUCCOIMAIIMS, PEaKIMd HWOHHOTO OOMEHa, KaTallu3aTop, XUMHUYECKOe
paBHOBecue, oOpaTHMble U HEOOpaTUMBbIE pEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIILHbBIC
peakuuu, OKHUCIUTENIb, BOCCTAHOBHUTENb, OKHUCIEHUE U BOCCTAaHOBIIEHUE, aJJIOTPOIUS,
aM(pOTEepHOCTh, XUMUYECKas CBSI3b (KOBaJIEHTHAs, MOHHASI, METAJUIMYECKasl ), KpUCTAITNYECKast
pemeéTka, KOppO3usi METauiOB, CIUIABbl; CKOPOCTh XHMMHYECKON peakUuu, MpeaesibHO
nomyctumas konuentpanus (I1IJIK) Bemectsa;

2)  unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX TMOHATHUM (cM. 1. 1) u
MPUMEHATH 3T MOHITHUS IPU ONKUCAHUU BEUIECTB U UX NIPEBPAICHUI;

3) ucnonvzoéams XUMUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HHMsSI (DOPMYN BELIECTB H
YPaBHEHUN XMUMHUYECKUX PEaKIUM;

4) onpedensms BaJCHTHOCTb U CTENIEHb OKUCICHHUS] XUMUYECKUX DJIEMEHTOB B COCTMHEHUSIX
Pa3IMYHOTO COCTaBa; MPUHAAJIEHKHOCTh BELIECTB K ONPENEIEHHOMY KJIacCy COEIMHEHMH MO
dbopmynaMm; BUJ XMMHUYECKOW CBsI3M  (KOBaJCHTHas, MOHHAs, MeETa/lInyeckas) B
HEOPraHMYECKUX COEJIMHEHUSX; 3aps/l MOHA MO XUMHUYECKOM Qopmylie; XapakTep cpeabl B
BOJHBIX PAacTBOpPax HEOPraHUYECKUX COCAUMHEHUW, THUI KPUCTAIUIMYECKON PEIIETKU
KOHKPETHOT'O BEIIECTBA;

5) packpvisams cmoica llepuoguyeckoro 3akona [[. Y. MenaeneeBa u 1eMOHCTPUPOBATh
€ro MOHMMAaHHE: OMUCHIBATh M XapaKkTepu3oBaTh TabnuunHyto Gopmy Ilepuoanueckoit cuctemsl
XUMHYECKHUX 3JIEMEHTOB: Pa3inNyvaTh MOHATUS «TJIaBHAs moArpynma (A-rpymma)» u «noOodHast
noarpynmna (b-rpynna)», mansle u GojbLIME NEPUObI; COOTHOCUTh 0003HAYEHUS, KOTOpHIE
UMEIOTCA B TEPHOJUYECKONW TabNMIle, C YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsil Aapa, 001ee YMCiIo JIEKTPOHOB U PACTIPEICIICHUE UX
10 DJJICKTPOHHBIM CJIOSIM); OOBSACHSATH OOIUME 3aKOHOMEPHOCTH B HM3MEHCHHH CBOMCTB
AJIEMEHTOB M UX COCAMHEHUU B Mpejenax MajiblX MEPUOJOB U TJABHBIX MOATPYII C y4ETOM
CTPOEHHUSI UX aTOMOB;

6) Knaccuguyuposams XUMHUECKHE SIEMEHTHI; HEOPraHMUECKHE BEIIECTBA; XHMMHUECKHE
peakuuu (110 YUCITY U COCTAaBY YYaCTBYIOLIUX B PEAKIMH BEIIECTB, 110 TEIIOBOMY 3P deKTy, 1o
M3MEHEHHUIO CTENEHEN OKUCIIEHUSI XUMUUECKUX 3JIEMEHTOB);

7)  xapaxkmepuzoéams (OMHUCHIBATh) 00IME U crnenuduueckrue XUMHUYECKHE CBOWCTBA
MPOCTBHIX M CIIOXKHBIX BEIIECTB, MOJTBEPKIAs OMUCAHUE MPUMEpPaAMU MOJEKYISPHBIX U
MOHHBIX YPaBHEHHUI COOTBETCTBYIOIIUX XUMHUECKUX PEAKIUN;

8) cocmaename ypaBHEHUS SJEKTPOJIMTUUYECKON AUCCOLMAIMU KHUCIIOT, IIEJI0Yel U COJIeH;
MOJIHBIE M COKpALEHHBIE YpaBHEHUS peakUuid HOHHOrO OOMEHA; YpaBHEHMs pEaKIHii,
MOATBEPKAAIOIIMX CYIIECTBOBAHUE T'€HETUYECKOM CBA3M MEXKIY BEIIECTBAMM Pa3IUYHBIX
KJIaCCOB;

9) packpvieamsb cywHoCmb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUNA MOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajaHca 3TUX peaKIMii;

10) npocnozupoeams CcBOWCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHHS; BO3MOKHOCTH
MIPOTEKAHUSI XUMHUECKUX IIPEBPAILCHUI B Pa3JIMYHBIX YCIOBUSX;

11) sbiuucnsams OTHOCUTENBbHYIO MOJEKYISIPHYIO M MOJSIPHYIO MAaccChl BEIIECTB; MAacCCOBYIO
JOJII0 XMMHUYECKOTO 3JIEMEHTa MO (opMmyjie COEAMHEHMS; MAcCOBYIO JOJI BELIECTBA B
pacTBoOpe; MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUECKOW peaKuu;

12) cnedosams TpaBUIaM TIONB30BAHHMS XHUMHUYECKOW IIOCYJ0M H JIabOpaTOPHBIM
o0Opy/ZOBaHMEM, a TakKe IMpaBuUjaM oOOpalleHusi C BEIIeCTBAMH B COOTBETCTBUHU C
WHCTPYKUUSIMU TIO BBITIOJIHEHHIO JA0OPATOPHBIX XHUMHUYECKUX OMNBITOB MO TMOJYyYCHUIO U
COOMpaHMIO Ta3000pa3HBIX BEMIECTB (aAMMHAaKa M YTIIEKHCIIOTO Ta3a);

13) npoooums peakuuu, MOATBEPKAAIOIINE KAYECTBEHHBIH COCTAB PA3IMYHBIX BEIIECTB:
pacrno3HaBaTh OINBITHBIM MYTEM XJIOPHA-, OpOMHI-, HOOUA-, KapOoHaT-, pocdar-, cunukar-,



cynbdaT-, THIPOKCHUI-UOHBI, KATHOHBI AaMMOHHMS W HOHBI HM3YYCHHBIX METAJLJIOB,
MPUCYTCTBYIOIIME B BOJHBIX pacTBOpPax HEOPraHWYECKUX BEIIECTB;

14) npumensamv OCHOBHBIC OIEpAIlUU MBICIUTEIBHOW NEATEIbHOCTH — aHalIUu3 U CHUHTE3,
CpaBHEHHE, 0000IIEHNEe, CHCTEeMAaTH3allUI0, BISBICHUE MPUYUHHO-CICICTBEHHBIX CBS3CH —
JUISl U3YYEHHUS CBOMCTB BEIICCTB M XHMHUYECKUX PEaKIMH; €CTeCTBEHHO-HAYYHBIC METOMIBI
MO3HAHUS — HAOMIOJCHUE, H3MEPEHUE, MOJICTUPOBAHUE, DJKCIEPUMEHT (peayibHBbId U
MBICJICHHBIN ).



TEMATHUYECKOE INTAHUPOBAHUE

8 KIIACC

Ne | HamumeHoOBaHue
T/ | pa3AeiioB U TEM

KonnuecTtBo yacoB

DnexTpoHHbIe (IUPPOBBIE) 00pa30BaTEIbHBIE PECYPCHI

IPOrPaMMBbI
BCEro | KOHTPOJIb | MPaKTH4
HBIC ecKue
paboThI paboThI
Paznen 1. IlepBoHauaibHbIE XUMUYECKUE TTOHITUSA
1.1 | Xumust — BakHas 6 0 2 https://media.prosv.ru/content/item/reader/7896/ -anekTpoHHBINA yueOHUK
00J1aCTh €CTECTBO3HAHUS "Xumus.8 knacc"
U IPaKTUYECKOU https://content.edsoo.ru/lab/ - UnTepakTUBHBIE BUPTyaIbHBIEC 1A00PATOPHBIC
JESITENIbHOCTH YeTIOBEKa U TIPaKTHYECKHE paObOThI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-Xumusl (3aHUMATEIIBHBIE OIBITHI, JJICKTPOHHBIC TTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Obnako 3HaHUH.
MIxoma". Xumus, 8 knacc
1.2 | BemiectBa 14 1 0 https://media.prosv.ru/content/item/reader/7896/ -anekTpoHHBINA yueOHUK
Y XUMUYECKHAE PEAKIIUU "Xumus.8 knacc"
https://content.edsoo.ru/lab/ - InTepakTuBHBIE BUPTYaJbHbIE JAOOPATOPHBIE
U TIPaKTHUYECKUE PabOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-Xumusl (3aHUMATEIIBHBIE OIBITHI, JJICKTPOHHBIC TTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHUI.
MIxoma". Xumus, 8 knacc
https://www.yaklass.ru- SIKnacc — o06pa3oBaTenbHbIN HHTEPHET-PECYPC
Hroro no pazneny 20




Paznen 2. BaxkHelye npeacTaBUTEIM HEOPTaHUYECKUX BEIIECTB

2.1

Boznyx. Kucnopog.
[TousiTue 00 okcugax

5

0

1

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

https://content.edsoo.ru/lab/ - InTepakTuBHBIE BUPTYaIbHBIE TAOOPATOPHBIE
U TIPaKTHYECKHE paboThI

https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-Xumust (3aHUMATENIbHBIE OIBITHI, YIEKTPOHHBIC TIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHUI.
MIxoma". Xumwus, 8 knacc

https://www.yaklass.ru- SIKmnacc — oOpazoBarenbHbIi HHTEPHET-PECYPC

2.2

Bonopoa.
IloasTre o xucnorax
U COJISIX

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

https://content.edsoo.ru/lab/ - InTepakTuBHBIE BUPTYaJbHbIE JAOOpPATOPHBIE
U TIPaKTHYECKHE paboThI

https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-Xumusl (3aHUMATEIIBHBIE OIBITHI, YJICKTPOHHBIC TTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHUI.
MIxoma". Xumus, 8 knacc

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

2.3

KonnuecTtBeHHble
OTHOIIIEHUS B XUMHUH

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

https://content.edsoo.ru/lab/ - InTepakTuBHBIE BUPTYaJbHbIE JAOOPATOPHBIE
U TIPaKTHYECKHE paboThI

https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-Xumusl (3aHUMATEIIBHBIE OIBITHI, JJICKTPOHHBIC TTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHUI.
Ixoma". Xumus, 8 knacc

https://www.yaklass.ru- SIKimacc — oOpa3oBarenbHbIi HHTEPHET-PECYPC
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Bopa. PactBopsl.
[ToHsiTe 00 OCHOBAHUAX

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

https://content.edsoo.ru/lab/ - InTepakTUBHBIE BUPTYaJbHbIE JAOOpPATOPHBIE
U TIPaKTHYECKHE paboThI

https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-Xumusl (3aHUMATEIIBHBIE OIBITHI, JJICKTPOHHBIC TTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHUI.
MIxoma". Xumus, 8 kiacc

https://www.yaklass.ru- SIKimacc — oOpa3oBarenbHbIi HHTEPHET-PECYPC

2.5

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COEeIMHEHUN

12

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

https://content.edsoo.ru/lab/ - InTepakTuBHBIE BUPTYaJbHbIE JAOOPATOPHBIE
U TIPaKTHYECKUE PabOTHI

https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-Xumusl (3aHUMATEIIBHBIE OIBITHI, JJICKTPOHHBIC TTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHU.
Mxoma". Xumus, 8 knacc

https://www.yaklass.ru- SIKiacc — oOpa3oBarenbHbIi HHTEPHET-PECYPC

Hroro no pazneny

33

Paznen 3. Ilepuoguueckuii 3akoH u [lepuoguyeckas cucteMa xumudeckux ayementoB J[. 1. Menaeneena.
Ctpoenue aroMoB. XUMHUUYECKast CBSI3b. OKUCIUTEILHO-BOCCTAHOBUTEIIHHBIE PEAKIIUU




3.1 | Ilepuoauyeckuii 3akoH u | 7 https://media.prosv.ru/content/item/reader/7896/ -anekTpoHHBIN yueOHUK
[Tepuonnueckas cucrema "Xumus.8 kiace"
XUMUYECKHUX 3JIEMEHTOB https://content.edsoo.ru/lab/ - UnTepakTBHBIE BUPTyaIbHBIEC 1TA00PATOPHBIE
. . Menneneesa. U TIPaKTHYECKHE paboThI
CrpoeHue aroma https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-Xumusl (3aHUMATEIIBHBIE OIBITHI, JJICKTPOHHBIC TTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHUI.
MIxoma". Xumus, 8 kiacc
https://www.yaklass.ru- SIKinacc — oOpa3oBaTenbHbIN HHTEPHET-PECYPC
3.2 | Xumuyeckast CBs3b. 8 https://media.prosv.ru/content/item/reader/7896/ -anekTpoHHBINA yueOHUK
OKHCIHUTENBHO- "Xumus.8 knacc"
BOCCTAHOBUTEIIbHbBIC https://content.edsoo.ru/lab/ - UnTepakTUBHBIE BUPTyaIbHBIEC 1TA00PATOPHBIC
peakuuu U TIPAaKTHYECKHUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-Xumusl (3aHUMATEIIBHBIE OIBITHI, JJICKTPOHHBIC TTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHUI.
MIxoma". Xumus, 8 knacc
https://www.yaklass.ru- SIKmnacc — oOpazoBarenbHbIi HHTEPHET-PECYPC
Hroro no pazneny: 15
OBILEE KOJIMYECTBO 68

YACOB IIO I[TPOTPAMME




9 KJTACC

Ne | HaumenoBanue KonuuectBo yacoB OnexTpoHHbIe (LU(PPOBBIE) 00pa30BATEIBHBIE PECYPCHI
/1 | pa3zie’oB U TeEM
POrpaMMBbl
BCETO | KOHTPOJb | IpaKTHYe
HBIC CKue
paboThI paboThI
Paznien 1. BemecTBo 1 XUMHYECKHUE PEAKIIUU
1.1 |IloBTOpeHue u 5 0 0 https://media.prosv.ru/content/item/reader/7897/-3nekTpoHHBIN y4eOHHUK
yriayOsaeHue 3HaHui "Xumus 9 knacc"
OCHOBHBIX pa3/elioB https://content.edsoo.ru/lab/ - InTepakTHBHBIE BUPTYaJbHbIE
Kypca 8 kacca nabopaTopHbIC U MPAKTUIECKUE pabOThHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=>5
-XuMus (3aHUMATEIbHBIE OIBITHI, SJIEKTPOHHBIE TJIAKATHl U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Obnako 3HaHU.
Mxoma". Xumus, 8 knacc
https://www.yaklass.ru- SIKinacc — oOpa3oBaTenbHbIN HHTEPHET-PECYPC
1.2 | OcHoBHBIE 5 0 0 https://media.prosv.ru/content/item/reader/7897/-3nekTpoHHbBIN y4eOHHUK
3aKOHOMEPHOCTHU "Xumus 9 knacc"

XUMHUYECKUX pEeaKIun

https://content.edsoo.ru/lab/ - InTepakTuBHBIE BUPTYaJIbHBIC
71a00paTOPHBIC U MPAKTHIECKHE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=>5
-XuMust (3aHUMATEIIbHBIC OIBITHI, AJICKTPOHHBIC IJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Obnako 3HaHU.
[IIxoma". Xumus, 8 xinacc

https://www.yaklass.ru- SIKinacc — oOpa3oBaTenbHbII HHTEPHET-PECYPC




1.3 | Dnekrponutuueckas 9 1 https://media.prosv.ru/content/item/reader/7897/-31eKTpoHHBII yueOHUK

JTACCOIIAAIINS. "Xumusga 9 kiacc"

XUMHYECKUE PEAKIHU B https://content.edsoo.ru/lab/ - UnTepakTuBHBIE BUPTYyaJbHbBIC

pacTBopax 1abopaToOpHBIC U TPAKTUIECKUE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter subject=5
-Xumus (3aHUMATEIIBHBIE OIBITHI, JJICKTPOHHBIC TIJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxkep "O06ako 3HaHUIA.
Mxoma". Xumus, 8 knacc
https://www.yaklass.ru- SIKimacc — oOpa3oBarenbHbIi HHTEPHET-PECYPC

Hroro no pazneny 19
Paznen 2. Hemeramibl v UX COETMHEHUS
2.1 | O6mias xapaktepucTuka |4 0 https://media.prosv.ru/content/item/reader/7897/-3nekTpoHHBIN y4eOHUK

XUMHYECKHUX JIEMEHTOB "Xumus 9 knacc”

VIIA-rpynmsl. ["anorenst https://content.edsoo.ru/lab/ - UnTepakTuBHBIE BUPTYaJlbHbBIC
71a00paTOPHBIC U MPAKTHIECKHE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter subject=5
-Xumus (3aHUMATEIIBHBIE OIBITHI, JJICKTPOHHBIC TIJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Obnako 3HaHU.
Mxoma". Xumus, 8 knacc
https://www.yaklass.ru- SIKinacc — oOpa3oBaTenbHbII HHTEPHET-PECYPC

2.2 | O6mas xapakTepucTuka |6 0 https://media.prosv.ru/content/item/reader/7897/-3nekTpoHHbBINA y4eOHHUK

XUMUYECKHUX JIEMEHTOB
VIA-rpynnsl. Cepa u eé
COCJIMHEHUS

"Xumus 9 knacc”

https://content.edsoo.ru/lab/ - IHTepakTuBHBIE BUPTYaIbHBIC
71a00paTOPHBIC U MPAKTHIECKHE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=>5
-XuMust (3aHUMATEIIbHBIC OIBITHI, AJICKTPOHHBIC IJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Obnako 3HaHU.
[Ixoma". Xumus, 8 xinacc

https://www.yaklass.ru- SIKinacc — oOpa3oBaTenbHbIN HHTEPHET-PECYPC




2.3 | OOmias xapakTepucTuka |5 1 https://media.prosv.ru/content/item/reader/7897/-31eKTpoHHBII yueOHUK
XUMHUYECKUX JIEMEHTOB "Xumus 9 knacc"
VA-rpynmnsi. A3or, https://content.edsoo.ru/lab/ - UnTepakTuBHBIE BUPTYyaJbHbBIC
dochop u ux 1ab0opaToOpHbIE U IPAKTUUYECKUE PabOThI
COEIMHEHUS https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter subject=5
-Xumus (3aHUMATEIIBHBIE OIBITHI, JJICKTPOHHBIC TIJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxkep "O06ako 3HaHUIA.
Mxoma". Xumus, 8 knacc
https://www.yaklass.ru- SIKimacc — oOpa3oBarenbHbIi HHTEPHET-PECYPC
2.4 | O6mias xapakrepuctuka |10 1.5 https://media.prosv.ru/content/item/reader/7897/-31eKTpOHHBII yueOHUK
XUMHUYECKUX JIEMEHTOB "Xumus 9 knacc"
IVA-rpynimsr. https://content.edsoo.ru/lab/ - IHTepakTuBHBIE BUPTYaIbHBIC
VYriiepoa v KpeMHUN 1 1ab0opaToOpHbIEC U IPAKTUUYECKUE PabOThI
UX COCIMHEHUS https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter subject=5
-Xumus (3aHUMATENIbHBIE OIBITHI, YIEKTPOHHBIC TIJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxkep "O06ako 3HaHUIA.
[Ixoma". Xumus, 8 xinacc
https://www.yaklass.ru- SIKimacc — oOpa3oBarenbHbIi HHTEPHET-PECYPC
Hroro no pazneny 25
Pa3zpnen 3. MeTauibl U UX COEIMHEHUS
3.1 | Obmue cBoiicTBa 4 0 https://media.prosv.ru/content/item/reader/7897/-3nekTpoHHBIN y4eOHHUK

MCTAJIJIOB

"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - InTepakTHBHBIE BUPTYaJbHbIE
71a00paTOPHBIC U MPAKTHIECKHE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter subject=5
-Xumus (3aHUMATEIIBHBIE OIBITHI, JJICKTPOHHBIC TIJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Obnako 3HaHUI.
Mxoma". Xumus, 8 knacc

https://www.yaklass.ru- SIKinacc — oOpa3oBaTenbHbII HHTEPHET-PECYPC




3.2

Baxkueiinme MmeTamuisl 1
WX COETNHEHUS

17

2.5

https://media.prosv.ru/content/item/reader/7897/-31eKTpoHHBII yueOHUK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - IHTepakTHBHBIE BUPTYaJbHBIE
na0opaTOpHBIC U IPAKTUIECKHUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter subject=5
-Xumus (3aHUMATEIIBHBIE OIBITHI, JJICKTPOHHBIC TIJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxkep "O06ako 3HaHUIA.
Mxoma". Xumus, 8 knacc

https://www.yaklass.ru- SIKimacc — oOpa3oBarenbHbIi HHTEPHET-PECYPC

Hroro no pazneny:

21

Paznen 4. Xumus 1 okpyxaromias cpes

4.1

BemecTBa n MmaTepurabl
B JKHU3HHU Ye€JIOBEKa

3

https://media.prosv.ru/content/item/reader/7897/-31eKTpoHHBII yueOHUK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - InTepakTHBHBIE BUPTYaJbHbIE
na0opaTOpHBIC U PAKTUIECKHUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter subject=5
-Xumus (3aHUMATENIbHBIE OIBITHI, YJIEKTPOHHBIC TIJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxkep "O06ako 3HaHUIA.
Mxoma". Xumus, 8 knacc

https://www.yaklass.ru- SIKimacc — oOpa3oBarenbHbIi HHTEPHET-PECYPC

Hroro no pazneny:

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68




I[TOYPOYHOE ITNTAHMPOBAHMUE 8 knacc

Ne KonnuectBo wacos
/i K Jlata nas. | Bunel, hopMbl KOHTpOIIs
OH
Tema ypoka Beer Ilpak W3y4YCHUS
0 TpO | Tuye
T | ckue
Hbée paco
Pabo - pyy
THI
68 5 6

1. | IIpeamer xumuun. Posib xumuu B 1 0 0 VY cTHBII onpoc
YKU3HH YEJIOBEKa.

2. | Xumus B cUCTEME HAYK. 1 0 0 YeTHBI o1poc
MeTo/1b1 T0O3HAHUS B XUMHUU.

3. | IIpakTtuueckas padota Ne 1. 1 0 1 [IpakTrueckas pabota
«3HaKOMCTBO C MIpaBUIIaMU
0€30macHOCTH U MpUEMaMu
paboThl B XUMHUECKOM
naboparopun. [IpaBuina paboTs
B J1a00paTopuu U MPUEMBI
oOparnieHus ¢ 1abopaToOpHBIM
000pyIOBaHUEM.

4. | Tema u BemiectBa. ®uznueckue 1 0 0 CaMooIIeHKa C
CBOKCTBA BEILIECTB. ArperaTHoe KCMOJIb30BAHUEM
COCTOSIHHE BEIIECTB. «O1LIEHOYHOTO JINCTa»

5. | YucTble BemecTBa U CMECH. 1 0 0 VYeTHBI ornpoc
CriocoObI pa3iesieHust CMECCH.

6. | Ilpaktuueckas pabora Ne 2. 1 0 1 [IpakTuyeckas pabot
«Paznenenue cmeceit. Ouncrka
3arpsAI3HEHHOM ITOBAPEHHOMN
COJIN».

7. | ATombl u MmoJiekyibl. [IpocThie 1 0 0 CamoolieHKa ¢
U CIIO’KHBIE BellecTBa. ATOMHO- HCIIOJIb30BaHUEM
MOJIEKYJISIPHOE YUEHHUE. «O1LIEHOYHOTO JINCTa»

8. | Xumuueckue 31eMeHTbl. 3HAaK1 1 0 0 XuUMHYECKUH
(CMBOJIBI) XUMHYECKUX JTUKTaHT
AJIEMEHTOB.

9. | 3aKOH ITOCTOSHCTBA COCTaBa 1 0 0 CaMooIIeHKa C




BelIeCTB. XUMUYECKas
¢dbopmyna. BaneHTHOCTh aTOMOB
XUMHUYECKUX JIEMEHTOB.

HCIIOJIBb30BaHUECM
«OI_IGHO‘IHOFO JJUCTa»

10. | CocTaBieHne XUMHYECKUX CamMool1IeHKa C
(dhopMyIT IO BaJICHTHOCTH. HCIIOJIb30BaHUEM
Haxoxnenue BaJeHTHOCTH «O11€HOYHOT 0 JINCTa
XUMHYECKHUX DJIEMEHTOB 110
dbopmyie.

11. | OTHOCHTENIbHASA aTOMHAS [IncbMeHHBINM KOHTPOJIb
Macca. OTHOCUTENBHAS
MOJIEKYJIApHas Macca. Pemienue
3a/1a4 Ha BBEIYKUCICHUE
OTHOCHUTEJILHON MOJIEKYJISIPHOU
MAacCCHI BEIIECTB.

12. | MaccoBas g0/ XMUMHYECKOr0 CamMool1IeHKa C
JJIEMEHTA B COEAUHEHHUH. HCIIOJIb30BaHUEM

«O11€HOYHOT 0 JINCTaY

13. | Pemenue 3aga4 Ha BEIYUCIICHUE [T1cbMeHHBIN KOHTPOJTh
MAaCCOBOH JOJH XUMHYECKOTO
areMeHTa o ¢popMmyie
COEIUHEHHUS.

14. | ®usznueckue 1 XUMUYECKHE VYceTHbIN Onpoc
sIBIeHUS. XUMHYecKas
peakius.

15. | IIpu3Haku u yciaoBus CaMooIIeHKa C
MPOTEKAHUS XUMUYECKUX HCIIOJIb30BaHUEM
peaKIuii. «O1eHOYHOrO JTUCTaY

16. | 3akoH COXpaHEHHUsI MacChl YcTHbll onpoc
Bemiects. M.B. JlJomoHOCOB —

Y4EHBIA-IHIUKIIONEUCT.
17. | Xumuueckue ypaBHEHUS. CamoolieHKa ¢
HCIIOJIb30BaHUEM
«O11€HOYHOT 0 JINCTa

18. | Tumbl XUMHUYECKUX PEAKIUA CaMooIIeHKa C
(coemuHeHus, pa3lIoKEeHHS, HCIOJIb30BaHUEM
3aMeIICHHS, OOMEHa). «O1eHOYHOTO JTUCTaY

19. | O6001IEeHEe ¥ cucTEMAaTH3aluA CaMooIIeHKa C




3HAHUH 10 TEME
«IlepBoHauanbHbIC
XUMHUYECKHUE TTOHITUS.

HCIIOJIBb30BaHUECM
«OI_IGHO‘IHOFO JJUCTa»

20.

Konrponsnas padora Nel mo
teMme «llepBoHavasibHBIE
XUMHUYECKHUE TOHITUSD.

KonrpomnsHas pabora

21.

Boznyx — cmecsk razos. Cocras
BO3/IyXa. 3arps3HeHue BO31yXa,
CIIOCOOBI €T0

[IPEAOTBPALLICHHUS.

YeTHBIN o1poc

22.

TemnoBoit 3¢ ekt XuMuIeckoit
peaKIuy, MOHATHE O
TEPMOXUMHUYECKOM YpaBHEHHH,
9K30- U SHJOTEPMUIECKUX
peakuusx. Torumgo.

VYeTHBI o1poc

23.

Kucnopon — xumuyeckuii
3JIEMEHT M MPOCTOE BEIIECTRO.
O30H. HaxoxaeHnue kuciopoaa
B Ipupojie, GU3nIecKue u
XUMHYECKHE CBOMCTBA.

CaMooIIeHKa C
HCIIOJIL30BAHUEM
«O1€eHOYHOr O JINCTa

24.

Crioco06bI onryueHus
KHCIIOpO/ia B JIa0OpaTOPUU U
MIPOMBIIIJICHHOCTH.
[Tpumenenue kucaoposa.
[TonsTue 06 oxcuaax.

[IucbMeHHBIN KOHTPOJIh

25.

[TpaxTrueckas padota Ne 3.
«[lonyuyenue u cobupanue
KHCIIOpPO/1a, U3yYEHUE ero
CBOKCTBY.

[IpakTuueckas pabora

26.

Bonopon — xumuueckuit
AJIEMEHT U MPOCTOE BEIIECTBO.
Haxoxnenue B npupoje,
CTIOCOOBI TIOTYYEHHUSI.

[IpakTuyeckas pabora

27.

Pu3znyecKne 1 XUMHIECKUE
CBOMCTBA, IPUMEHEHNE
BOAOpPOJA.

CaMooI11eHKa C
HUCIIOJIE30BAaHNEM
«OUEeHOYHOTO JINCTAY

28.

[IpaxTuueckas padora Ne 4.
«ITomyuenue u cobupanue
BOJIOPO/1a, U3YYECHHUE €TO
CBOMCTBY.

[IpakTuyeckas pabora




29.

ITonsTHE O KHUCIOTAX U COJISIX.

VYcTHbIM Onpoc

30. | Ypok o6o0rieHus u CamoorieHKa ¢

CHUCTEMaTH3alluu 3HAHUM HCIIO0JI30BaHUEM
«O11€HOYHOTO JIUCTA

31. | KonrponsHas padora Ne2 o KonrpomnsHas pabora
teme: "Baxueitmume
COCIMHEHUS HEOPTAaHUYECKUX
BEILIECTB: KUCIOPO/I, BOAOPOA"

32. | KomuuectBo BemecTBa. Modb. VYeTHbIi onpoc
MousipHas macca.

33. | 3akoH ABoraapo. MoJispHbIii CaMooIIeHKa C
00BEM razos. HCII0JIb30BaHUEM

«O1I€HOYHOI0 JTUCTa»

34. | Pemienue 3amay Ha CaMooIIeHKa C
B3aUMOCBSA3b KOJIMYECTBA HCII0JIb30BaHUEM
BelIeCTBa, 00bEMa U MacChl «O1I€HOYHOI0 JTUCTa»
razoB. Pacuérsl o
XUMUYECKUM YPABHEHUSM.

35. | PacuéTsl 10 XUuMHUYECKUM [IncbMeHHBIM KOHTPOJIb
ypaBHeHUsAM. [IpumeHnenne
3aKoHa ABOTaJIpoO.

36. | dusnueckie CBOMCTBA BOEL. VYcTHbI onpoc
XUMHYECKUE CBOMCTBA BOJIBI.

OcHoBanust. Kpyroopot Bojibl
B IIPUPO/IE.

37. | Bona xak pacTBOpUTENb. Camoorenka ¢
PactBopsl. HacbiieHHbIe 1 HCII0JIb30BaHUEM
HEHACHIIIICHHBIE PACTBOPHI. «O11€HOYHOTO JTUCTa
Ponb pactBOpoB B ipupoze u B
KU3HHU YEJIOBEKa

38. | MaccoBas 10J1s BElIECTBA B [IucbMeHHBIN KOHTPOJIL
pactBope. Briuncnenus ¢
HCII0JIb30BAaHUEM MTOHATHUSA
«MaccoBasi 10J151 BELIECTBA B
pacTBope».

39. | IIpakTtuueckas padora Ne 5 [IpakTrueckas pabota

«IIpuroroBiieHrEe pacCTBOPOB C
OIpeNIeIIEHHOU




KOHIICHTpaIuen».

40. | O6001IEHNE U CHCTEMATH3ALIMS CamMool1IeHKa C
3HAHUH 110 TEMaM: HCIIOJIb30BaHUEM
"Konn4yecTBEHHBIE OTHOILIEHUS «O11eHOYHOr O JIUCTa
o xumuu. Bona. PactBopsr”

41. | KontponpsHas padota Ne3 mo KonrpomnsHas pabora
Temam: "KonnyecTBEeHHBIE
OTHONIEHU 10 XuMuu. Boja.

PactBopsr"

42. | Knaccudukanus YceTHBI o1poc
HEOPraHUYECKHX COCTMHCHUM.

43. | OKkcuIbl: COCTaB, [T1cbMeHHBIN KOHTPOJTh
KJIacCU(pUKAIIHS,

HoMeHkarypa. [lonyuenue u
XAMHAYECKUE
CBOICTBA OKCHJIOB

44. | OcnoBanus. Knaccudukamus CaMooIIeHKa C
OCHOBAHUI: MIET0YU U HCIIOJIL30BAHUEM
HEPacTBOPHMbIC OCHOBAHUSI. «O11€HOYHOr O JINCTa
Howmenxkiatypa ocHOBaHUM.

45. | OcHoBanus: (pusnyeckue u TectupoBanue
XUMHYECKHE CBOMCTBA,

CTIIOCOOBI OTYYCHUS

46. | Kucnotsl: cocTas, CamMool1IeHKa C
KJIacCU(pUKALIHS, HCIIOJIL30BAHUEM
HOMEHKJIaTypa, pusnyeckue «O11€HOYHOTO JTUCTa
CBOMCTBA

47. | KucioTel: XUMHAYECKHE CamMool1IeHKa C
CBOMCTBA, CIOCOOBI TOMyYEHUSI. HCIIOJIL30BAHUEM
Psanx akTMBHOCTH METaI0B «O1€eHOYHOr 0 JINCTa

48. | Comu (cpenHue): [T1cbMeHHBIN KOHTPOJTh
HOMEHKJIATypa, CIIOCOObI
MOJTy4eHUsl, B3aUMO/ICHCTBHE
cojel ¢ MeTalllIaMHu,

KHCJIOTaMHU, IIeJI0YaMH 1
COJISIMHA
49. | I'eneTnyeckas CBSI3b MEXIY CaMooIIeHKa C

KJIacCaMU HEOPTraHUYECKUX
COEeIUHEHUN.

HCIIOJIb30BaHUECM
«OI_IGHO‘IHOFO JJUCTa»




50.

[TpaxTrueckas padota Ne 6.
Perenue skcnepuMeHTaIbHBIX
3a1a4 no Teme «OCHOBHbIE
KJIaCChl HEOPraHUYECKUX
COEeIUHECHUN

[IpakTuueckas pabora

51.

Breraucnenus 1o YPpaBHCHUAM
XUMHYECKOM pCaKnuu

[IucbMeHHBIN KOHTPOJIh

52.

Ypok 06001meHus 1
CUCTEMAaTH3alusl 110 TEME:
"BakHeiiye npeacTaBUuTeNu
HEOpraHUYECKUX BelecTB"

CaMooI11eHKa C
HUCIIOJIE30BAHNEM
«OUEeHOYHOTO JINCTAY

53.

Konrponsnas padora Ne4 o
teme "Baxueiimume
MIPEACTaBUTENH
HEOPraHUYeCKUX BelecTB"

KonrponsHas padora

54.

[TepBBle MOMBITKH
KJIaCCU(HUKAIUN XUMUIECKUX
anemeHToB. [lonaTue o rpynmax
CXOJHBIX 3JIEMEHTOB.
DEeMEeHTbI, KOTOpbIE 00pa3yIoT
am(poTepHbIC OKCUJIBI 1
THIIPOKCHUJIBIL.

VYcTHbIN Onpoc

55.

Ilepuonuueckuii 3aK0H U
[Tepuonuueckas cuctema
XUMHUYECKHUX 31eMeHTOB [[. 1.
Menpneneea. [lepuospl,
CPYIIIbL, IOJCPYIIBL.
DU3NYECKUI CMBICII HOMEPOB
MEPUOJIa UTPYIIIIBI

VYceTHbIN Onpoc

56.

Crpoenue atomoB. CocraB
aTOMHBIX sifiep. M30Tomsl.
DNEKTPOHBI.

CaMooIIeHKa C
HCIIOJIL30BaHUEM
«O1€eHOYHOr 0 JINCTaY

57.

CtpoeHue 3J1eKTPOHHBIX
000109eK aTOMOB TIEepBBIX 20
XUMUYECKUX 3JIEMEHTOB
MIEPUOIUYECKON CUCTEMBI

. . Menneneera

Y CTHBIN ONpoC

58.

XapakTepucTruKa XUMHUYECKOTO
3JIEMEHTA 10 €0 MOJI0KEHUIO B
IIepunonnueckoii cucreme /1. U.
Menneneesa.

CaMooIIeHKa C
HCII0JIBb30BAaHUEM
«O11eHOYHOrO JIUCTa




59.

3aKOHOMepHOCTI/I HU3MCHCHUA
paanyca aTOMOB XUMHWYCCKUX
QJICMCHTOB, MCTAJTNIMYCCKUX U
HeMeTaJlJINYeCKUX CBOMCTB MO
rpyiiam u nepuogam.

CaMooIIeHKa C
HCIIOJIL30BaHUEM
«O1€eHOYHOr 0 JINCTa

60. | 3nauenue [lepuoanueckoro VYceTHbIN Onpoc
3akoHa u [lepuoguueckoi
CHCTEMBI XHUMHYECKHUX
3JIEMEHTOB JJIs1 Pa3BUTHUS HAyKU
u npaktuku. /1. 1. Menaeneen
— YUY€HBIN U IPAXKJAHUH.

61. | XuMuueckas CBS3b. CaMooIIeHKa C
KoBanientnas (nomnsipaast u HCII0IL30BaHUEM
HETIOJISIPHASI) CBSI3b. «O11€HOYHOT O JINCTAa
DJIEKTPOOTPULIATEIHLHOCTh
XHUMHYECKHUX 3JIEMEHTOB.

62. | MonHas XuMHU4ecKasi CBS3b. [IncbMeHHBIM KOHTPOJIb

63. | CrenieHb OKUCIICHMUS. YcTHbIN Onpoc

64. | OKUCIUTEIBHO- CaMooIIeHKa C
BOCCTaHOBUTEJIbHBIC PEAKIIUH. HCITOJIb30BaHUEM

«O11€HOYHOT O JINCTAa

65. | IIpoiieccrl OKUCTEHUS U CamooI1IeHKa ¢
BoccTaHOBICHUA. OKHCIUTEIIH HCIIOJIL30BaHUEM
M BOCCTAaHOBHTCIIU. «OLIEHOYHOTr 0 JIUCTAY

66. | CocraBieHue ypaBHEHUN [TucbMEeHHBIM KOHTPOJIH
OKHCJIUTEIbHO-

BOCCTAHOBUTEJIBHBIX PEaKIUM U
CXEM 3JIEKTPOHHOTO OajiaHca.

67. | Ypok 0o6o01eHus u CamoorieHKa ¢

CHCTEMATH3allMK 3HAHUM. HCIIOJIb30BaHUEM
«OLIEHOYHOr 0 JIUCTAY
68. | [IpomexxyTouHas arrecTanus 3a KontponbHas padota

KypC XUMHU 8 xacca.




I[TOYPOYHOE ITNTAHMPOBAHME 9 knacc

KommuectBo yacoB

Ne
o/ BCET | KOHTP | MPaKT
Tema ypoka 0 onbHBI | mueck |[lara mman.| Buasl, popmbl KOHTpOIS
e ue 3y4EeHUs
pabot | pabor
bl Bl
68 4 7

1. | [leppoauueckuii 3aKoH. 1 0 0 CamoolieHKa ¢
[Tepuoanueckas cucrema HCIIOJIb30BaHUEM
XAMUYECKHX DJIEMECHTOB «OLIEHOYHOr 0 JIUCTAY
. . Menaeneena.

CtpoeHue aTOMOB.

2. | 3aKOHOMEPHOCTH B 1 0 0 CaMooIIeHKa C
N3MEHEHHHU CBOMCTB HCITOJIb30BaHUEM
XHUMHYECKHUX IJIEMEHTOB «O11€HOYHOT O JINCTAa
MEPBBIX TPEX MEPUOJOB,

KaJIusl, KaJIbIMS U UX
COCJIMHEHHUI B COOTBETCTBUH
C IOJIOKEHHUEM B
MEePUOINYECKON CUCTEME U
CTPOCHUEM aTOMOB.

3. | Knaccudukanus u 1 0 0 CaMooIIeHKa C
HOMEHKJIaTypa HCITOJIb30BaHUEM
HEOPraHWYEeCKUX BEIIECTB. «O11€HOYHOT 0 JINCTAa

4. | XuMH4YECKHE CBOMCTBA 1 0 0 CamoorieHka ¢
BEIIECTB, OTHOCIIIUXCS K HCIOIb30BaHUEM
Pa3IMYHBIM KJlaccam «OLIEHOYHOr 0 JIUCTAY
HEOPTraHUYECKUX
COCIUHCHHM, NX
FeHETUYECKas CBI3b

5. | Ctpoenue BewiecTBa: BUIbI 1 0 0 [IncbMeHHBINM KOHTPOJIb

XUMHYECKOM CBI3U. THIIEI
KPUCTaJUIMYECKUX PELIETOK,
3aBHCHMOCTH CBOMCTB
BEIIIECTBA OT THIIA




KPUCTALIMYECKON PEIIETKA

6. | Knaccudukanus VYcTHbIM Onpoc
XUMHUYECKUX PEAKLUU 110
pa3IMYHBIM IPU3HAKAM.

DK30- ¥ 3HI0TEPMUYECKUE
peakLu, TepPMOXUMUYECKUE
ypaBHEHUS.

7. | lloHsiTHE O CKOPOCTH CaMooIIeHKa C
XUMHUYECKON PEAKILIUH. HCII0JIb30BaHUEM
[lonsiTHE O TOMOTE€HHBIX U «O1I€HOYHOI0 JTUCTa»
TeTEPOreHHBIX PEAKLUSIX. JlabopaTopHbIil ONBIT
@akTOpsI, BIUAIOIINAEC HA
CKOpPOCTb XUMHYECKOM
peakiuu.

8. | OOpatumbie 1 HEOOpaTHUMBIE Camoorenka ¢
XUMUYECKUE PEAKIIH. HCII0JIb30BAHUEM
XHUMHUYECKOE PAaBHOBECHE. «OLIEHOYHOT 0 JIUCTa»
@akTOpsI, BIUAIOIINAEC HA
CMEIlIEHNE XUMUYECKOTO
paBHOBECHSL.

9. | OkucauTenbHO- CamoolieHKa ¢
BOCCTAaHOBUTEJIbHbBIE HCII0JIb30BAHUEM
peaxkuuu, 3JeKTPOHHBIH «OLIEHOYHOT 0 JIUCTa»
0anaHC OKHCIUTENbHO-

BOCCTAHOBUTEIIbHOMN
peakiuu.
10. | CocTaBnenue ypaBHEeHHUI [IucbMeHHBIM KOHTPOJIb

OKHCIIMTENIHHO-
BOCCTaHOBUTEIIBHBIX
peakiuii ¢ UCIOIb30BaHUEM
METO/Ia JIEKTPOHHOI'O
OaaHca.

11.

Teopust 3MEKTPOIUTUUECKON
JUCCOLIMAIMU. DIEKTPOJIUTHI
1 HeaNneKTpoauThl. KaTnonsl,
aHUOHBI. MexaHn3M
JIMCCOLMAIMU BEIIECTB C
pa3IMYHBIMU BUIAMHU
XUMHYECKOH CBSI3H.

YcTHBIN 0Ipoc;
JlaGopaTopHbIii OTIBIT




12. | Peakuuu noHHOr0o 0OMeHa, CaMooIIeHKa C
YCIOBUS UX MPOTEKAHUS. UCIOJIb30BaHUEM
Honnsle ypaBHEHUS «O1LIEHOYHOTO JINCTa»
peaKiuu. JlaGopaTopHbIi OTIBIT

13. | XuMuueckue cBOMCTBA CaMooIIeHKa C
KHCIIOT B CBETE HCIIOJIb30BaHUEM
Mpe/ICTaBJICHHI 00 «O1LIEHOYHOTO JINCTa»
JIEKTPOJIUTHYECKON JlaGopaTOopHBIii OTBIT
JUCCOITHAITUH.

14. | XuMu4YecKne CBOMCTBA CaMoolieHKa ¢
OCHOBaHHH B CBETE WCIIO0JIb30BaHUEM
MIPEJICTaBICHUH 00 «O11€HOYHOTO JTUCTa
JIEKTPOJIUTUYECKON JlaGopaTOopHBIii OTBIT
JTUCCOITHAITUH.

15. | XuMnueckue cBoWcCTBa [IncbMeHHBIM KOHTPOJIb
COJIEH B CBETE
MpeCTaBICHUN 00
3JIEKTPOIUTUYECKON
mucconmanuu. Ilonsarue o
THIPOIIU3E COJEH.

16. | KauecTBeHHBIC peakuM Ha JlaGopaTopHbIii OTIBIT
KaTHOHBI U aHUOHBI.

17. | [IpakTudeckas padora Nel. [TpakTudeckas padora
Pemenue
AKCIIEPUMEHTAIIbHBIX 33124
o TeMe
"DneKkTpoauTHYecKas
nuccoruanus"”

18. | Ypok 0600mieHus n CaMoOOI1IeHKa C
CUCTeMAaTH3alK 3HAHUM 110 HCIIOJIb30BAaHUEM
TeMme: BemiectBo u «O1LIEHOYHOTO JINCTa»
XUMHYECKas peaKkiusl.

19. | KonrponbHas paboTa 1mo KonrponsHas padora
TeMme: BemiectBo u
XUMHYECKas peaKiusl.

20. | Obmras xapakTepUCTHKA YcTHbIl onpoc

TraJJOrCHOB. CTpOCHI/Ie n




¢dbusnueckre cBoicTBa
MPOCTHIX BEIIECTB —
raJloreHoB.

21.

XmopoBogopoa. ConsiHast
KHCJIOTa, XUMUYECKHE
CBOICTBA, MOJIyYCHUE,
npuMeHeHnue. KauectBeHHas
peaKkus Ha XJIOPU/I-UOHBI.

CaMooIIeHKa C
HCIIOJIL30BAHUEM
«O11€HOYHOr O JINCTa

22.

duznonoruyeckoe aeicTpre
XJIOpa U XJOPOBOJOPOJIa HA
OpraHu3M YeJIOBEKa.
Baxxneiimme X10puasl U UX
HAXO0XIEHUE B IPUPO/IE.

TectupoBanue

23.

[TpakTuyeckast padora Ne2.
[Tonyuyenue conssHOM
KHUCIIOTBI, U3yYEHHE €€
CBOMCTB.

[IpakTuyeckas pabora

24.

OOm1ast XxapaKTepUCTHKA
anemMeHTOB VIA-rpynmsi.
OcobeHHOCTH CTPOCHUS
aTOMOB, XapaKTEePHbIC
CTENECHU OKHCIICHHSL.

YceTHBI o1poc

25.

CtpoeHue u cBolicTBa
MIPOCTHIX BEIIECTB —
KHCIIOPO/Ia U CEpHI.
AJITOTPOIIHBIE
MoAuUKAITIH.

VYcTHbIM Onpoc

26.

CepoBogopo/i, CTpOEHHUE,
busznyecKrue 1 XUMHUYECKUE
cBoiicTBa. OKCHJIBI Cephl KaKk
MPEJICTAaBUTENN KHUCIOTHBIX
OKCH/JIOB.

CaMooIIeHKa C
HCIIOJIL30BAHUEM
«O11€HOYHOr O JINCTa




27.

Cepnas kuciora,
bu3znyecKrue 1 XUMHUYECKUE
cBoiictBa. Conu cepHOM
KHUCJIOThI, KAUECTBEHHAs
peaxius Ha cynb(aT-HuoH.
[Ipumenenue cepHoOt
KHUCJIOTBI.

VYcTHbIM Onpoc

28.

[TpombIIIICHHBIH CITOCOO

MOJyYECHUSI CEPHON KUCIIOTHI.

Pemenue 3amau Ha
HaXO0XXJEHUE MAacCOBOM JIOJIN
BbIXOJa MPOAYKTA PCAKIIUU

CaMooOIIeHKa C
HCII0JIBb30BAaHUEM
«O1€HOYHOr 0 JINCTa

29.

Haxoxaenune cepol u e€
COCMHEHUI B IPUPOJIC.
XUMHUYECKOE 3arpsi3HEHUE
OKPYXaIoIlIen cpebl
COCMHEHUSIMHU CEPhI
(KUCTIOTHBIE JOXKIH,
3arpsi3HEHUE BO3yXa U
BOJI0OEMOB)

[IucbMeHHBIN KOHTPOJIL

30.

OO6m1ast XxapakTeprucTUKa
371€MEHTOB V A-rpymnibl.
A30T, pacIpoCTpaHEHHUE B
npupo/ie, GU3nIecKue u
XHMHUYECKHUE CBOMCTBA.
Kpyrosopor a3ora B
MPUPOJE.

CaMooIIeHKa C
HCIIOJIL30BaHUEM
«O1€eHOYHOr 0 JINCTa

31.

AmMHaK, ero Gu3NIecKue u
XHMHYECKHE CBOMCTBA,
MOJTy4CHUE U IIPUMEHEHUE.
Conn aMMOHUSL.

YceTHBI o1poc

32.

[TpakTuyeckast padota Ne3.
[Tonyyenue ammuaxka,
W3yYEHHUE Er0 CBOMCTB.

[IpakTuyeckas pabora

33.

A30THas Kucnora, eé
(bu3HUYeCKre U XUMUICCKUE
cBoiicTBa. HuTtparsl.

CaMooIIeHKa C
HCII0JIBb30BaHUEM
«O11€HOYHOr 0 JINCTa




34.

Hcnonb30BaHre HUTPATOB U
CoJieil aMMOHUS B Ka4eCTBE
MUHEPAJIbHBIX YI0OpEHUIA.
XUMHUYECKOE 3arpsi3HeHUE
OKpY’KaroIlen Cpeibl
COCIMHEHUSIMU a30Ta.

CaMooIIeHKa C
HCIIOJIL30BaHUEM
«O1€eHOYHOr 0 JINCTa

35.

docdop, annoTpomnHbie
Moaudukaruu docdopa,
bu3znyecKrue U XUMHUYECKUE
CBOMCTBA.

VYcTHbIM Onpoc

36.

Oxcun pochopa(V) n
dbocdopHas Kuciora,
(1)I/ISI/II-ICCKI/I€ U XUMHUYCCKHUC
CBOMCTBA, IIOJIy4CHHE.
Hcnonb3oBanue GocdaToB B
KauC€CTBC MUHCPAJIbHBIX
yI0OpeHUH.

[TrceMeHHBIN KOHTPOJIb

37.

Yraepon, amioTpoIHbIe
MoudHKaIy,
pacmpocTpaHeHHE B
npupoje, GU3nIeCcKue u
XUMHYECKHE CBOICTBA.
AncopOrus.

YceTHBI o1poc

38.

Oxcunpl yriaepoaa, ux
¢busnvecKkne 1 XUMHYECKHE
CBOMCTBA, IIOJIyYCHUE U
npumMeHenue. [Ipaktudeckas
pabota Ne4. [Tonyuenue
YIJIEKHCIIOTO Tas3a.
KayecTBeHHast peakius Ha
KapOOHaT-HOH.

0.5

[IpakTuueckas pabora

39.

YronbpHas KUCIOTA U €€
COJIH, UX (PU3HYECKUE U
XHMHUYECKHE CBOMCTBA,
MOJIy4YEHUE U IPUMEHEHUE.
KauectBenHnas peakuus Ha
KapOOHAaT-NOHBI.

CaMooIIeHKa C
HCIIOJIL30BaHUEM
«O1€eHOYHOr 0 JINCTaY

40.

HepBOHaLIaJ'II)HI)IG IIOHSATUA
00 OpraHMYECKUX BEIECTBAX
KaK 0 COCIUHCHUAX
yriepoaa. Ix cocraB u

CaMooI11eHKa C
HUCIIOJI30BAHMEM
«OUEeHOYHOTO JINCTAY




XUMHUYICCKOC CTPOCHHUC.

41.

[Tonsatue o 6MOTOrHYECKU
Ba’XXHBIX BCHICCTBAX: JKHPAX,
6eJ'IKaX, yYriieBoJax — U UX
POJIK B ) KU3HH YCIIOBCKaA.

VYcTHbIM Onpoc

42.

Kpemuuii, ero pusndeckre u
XUMHYECKHE CBOMCTBA,
MOJIyYCHHE U IPUMEHEHHE.
CoelMHEHUS KPEMHUS B
npupoje.Baxkuenmue
CTPOUTEIILHBIC MATEPHUATIBI:
KepaMuKa, CTeKJIO, [IEMEHT,
0eToH, Kele300€ToH.

CaMooIIeHKa C
HCIIOJIL30BAHUEM
«O1€eHOYHOr 0 JINCTa

43.

Oo6mue npencrasiieHus 00
okcuze kpemuusA(1V) u
KPEMHMEBOM KHCIIOTE.
CuMKaTel, uX
UCIIOJIb30BAaHUE B OBITY,
MeIUIHE,
IIPOMBIIIJIEHHOCTH.

CaMooI11eHKa C
HUCIIOJIE30BAHNEM
«OUEeHOYHOTO JINCTAY

44,

[TpakTuyeckast padora Ne 5.
Pemenne
SKCIEPUMEHTAIBHBIX 3324
no treMe «Baxkueiinue
HEMETaJIJIBI U UX
COCITMHEHHUS)Y

[IpakTuyeckas pabora

45.

Ypok 00001eHNS 1
CHUCTEMATH3AIMH 3HAHHUH 110
teme: HemeTamnel 1 ux
COEIMHEHHS.

CaMooIIeHKa C
HCIIOJIL30BAHUEM
«O1€eHOYHOr O JINCTa

46.

KonTponbnas pabota no
teme: HemeTanmsl u ux
COETUHEHUSI.

KonTponbnas pabota

47.

OOm1ast xapaKTepUCTHKA
XMUMHUYECKHUX 3JIEMEHTOB —
METaJUIOB Ha OCHOBAHUHU MX
IIOJIOKCHUS B
IIEPUOIUYECKON CUCTEME
XUMHNYCCKHUX 3JICMCHTOB

CaMooI11eHKa C
HCIIOJIb30BAHUEM
«OUEeHOYHOr 0 JINCTaY




. . MeHaeneeBa u
cTpoeHus atoMoB. CTpoeHue
METAJIJIOB.

48. | DNEeKTpOXUMHUYECKUI P 0 VYcTHbIM onpoc
HaIpsHKEHUH METaJlIOB.
dusnueckue U XUMUYECKHE
CBOMCTBA METAJJIOB.

49. | OGuIme crocoObl MOTY4YEeHUS 0 CaMooIIeHKa C
MeTaanoB. [louarue o HCIIOIb30BaHHEM
KOPPO3UHU METAIIOB U «OLIEHOYHOr 0 JIUCTaY
OCHOBHEIE CIIOCOOBI 3aIUTEI
OT KOPPO3UHU.

50. | CrnaBel (cTalb, 4YyT'yH, 0 [TucbMEeHHBIM KOHTPOJIH
JIOpATIOMUHHK, OpOH3a) U
WX IPUMECHECHHE B OBITY H
MIPOMBIIIIICHHOCTH.

51. | HlenouHbie METAILIBI. 0 CamooreHnka ¢
Haxosxnenue B npupoje. HCII0JIL30BaHUEM
dusndeckue U XUMUYECCKHE «OLIEHOYHOr 0 JIUCTAY
CBOICTBa (Ha IpUMEPE
HaTpUs U Kajus).

52. | Okcuzibl ¥ TUAPOKCHUIIBI 0 [T1cbMeHHBIN KOHTPOJTh
HATpUs U KaJusl.

[IpumeHneHne menoYHbIX
METAJII0B U UX COSAUHEHHIA.

53. | lllenouHo3emMeabHBIC 0 CaMooIIeHKa C
MeTaibl. Haxoxnenue B HCII0JIL30BaHUEM
npupojie. Pu3nyecKue u «OLIEHOYHOr 0 JIUCTAY
XHMUYECKHE CBOMCTBA
Martus 1 KaJabLHsl.

54. | BaxxHeiume coeqMHCHUS 0 CaMoolLeHKa ¢
KaJIbIHS (OKCHJI, THAPOKCH/I, HCIIOIL30BaHHEM
COJIN). «OLIEHOYHOr 0 JIUCTaY

55. | JK€cTKOCTh BOMBI U CIIOCOOBI 0.5 CaMoolieHKa ¢

€€ yCTpaHEeHHs.
[TpakTuyeckast padota Ne6.
JXécTkocTb BOJBI U METOIbI

HUCIIOJIBb30BaHUEM
«OUEeHOYHOTO JINCTA




e€ yCcTpaHEeHHUst

56.

Breraucnenus mo
YPaBHEHUSM XUMUYECKHUX
peakuuii, eciid OJUH U3
peareHTOB J1aH B BUJIE
BOJIHOT'O pacTBOpa C
M3BECTHOW MaCcCOBOM JIOJIEH.

CaMooIIeHKa C
HCIIOJIL30BaHUEM
«O1€HOYHOr O JINCTa

57.

Amomununii. [Tonoxenue B
MEePUOINYECKON CUCTEME
XHUMHYECKHUX IJIEMEHTOB

. . Menneneesa, ctpoeHne
atoma. Haxoxaenue B
npupoje. Pusznyeckue u
XHUMHYECKHE CBOMCTBA.

[IpakTuueckas pabora

58.

AmpoTtepHble cBolCTBa
OKCHJIa U TUJIPOKCHIA
QITFOMHUHUSL.

CaMooI11eHKa C
HUCIIOJIE30BAHNEM
«OUEeHOYHOTO JINCTA

59.

Keneso. [Tonoxenue B
IIEPUOIUYECKON CUCTEME
XAMUYECKHX DJIEMECHTOB

1. 1. Menneneesa, CTpoeHHE
aroma. Haxoxaenue B
npupojie. Pu3nyeckue u
XHMHYECKHE CBOMCTBA.

TectupoBanue

60.

OKcuibl, THIPOKCUIBI H
conu xene3a(ll) n
xene3a(lll).

[IncbMeHHBIN KOHTPOJIh

61.

[TpakTrueckas pabota Ne 7.
Pemenue
JKCIEPUMEHTAIIbHBIX 3324
o teme «Baxneimme
METaJUIbl U UX COCUHEHUS

[IpakTuueckas pabora

62.

[TpakTuyeckas padora Ne 8.
PacnioznaBanue
HEOPraHUYECKHUX BEIIECTB C
MOMOIIbIO KaY€CTBEHHBIX
peaKkuuii Ha HOHBI.

[IpakTuyeckas pabora




63.

Pemienue 3aia4 Ha
BBIUUCIICHUS 110 YPAaBHEHUSIM
XMUMHYECKHUX peaKkIuii, eciu
OJIMH U3 PEareHTOB JIaH B
M30BITKE WIIN COACPIKUT
IIPUMECH; MaCCOBOM 10N
BBIX0/1a MPOJYKTA PEAKLUU

CaMooIIeHKa C
HCIIOJIL30BaHUEM
«O1€eHOYHOr 0 JINCTa

64.

Ypok 00001IeHHS 1
CHUCTEMATH3AIMH 3HAHHUH 110
Teme: Metajibl U UX
COEMHEHHS.

CaMooIIeHKa C
HCIIOJIL30BAHUEM
«O1€eHOYHOr 0 JINCTa

65.

KonrtponsHas padora no
TeMme: Metaisl U ux
COCTUHCHUSL.

KonrponsHas pabora

66.

BemectBa u marepuainsl B
IMOBCEAHEBHOM JKU3HU
YeJIOBEKA. XHMHS 1
310poBbe. besonacHoe
HCIIOJIb30BaHUE BEIIECCTB U
XUMHYECKUX PEAKIUI B
ObITYy.

YceTHBI o1poc

67.

OCHOBBI KOJIOTHYECKOU
IPAMOTHOCTH. XUMUYECKOE
3arpsI3HEHUE OKPYKAOLIEH
cpensl. Posb xumuun B
PELIEHNN DKOJIOTHYECKUX
po0oJeM.

YcTHbIN Onpoc

68.

Hrorosas artecTramnus mno
XHUMHHU 3a KypC OCHOBHOM
IIKOJIBI

KonTponbhas pabota
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