Pa6ouasi nporpamma no xumuu 8-9 kiaacc

HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma nmo xumuu A oOydaromuxcs 8-9 KJlacCcoB COCTaBlI€HAa HAa OCHOBE
TpeboBanuii K pe3yibTaTaM OCBOEHMsSI OCHOBHOW 00pa3oBaTENIbHON MpOrpaMMbl OCHOBHOTO
oOuiero o0Opa3zoBaHUs, NPECTaBIECHHbBIX B DeepalbHOM IOCy1apCTBEHHOM 00pa30BaTEIbHOM
CTaHJapT€ OCHOBHOIO 0OOLIero o0pa3oBaHus, € Y4ETOM pacHpelesI€HHBIX 10 KiaccaM
IpOBepsieMbIX TpeOOBaHMI K pe3ysibTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTEIbHON MPOrPaMMBbl
OCHOBHOT0O oOmiero oOpa3oBaHMsI U JJIEMEHTOB COJAEpKAHMS, IPEJCTaBICHHBIX B
VYHuBepcaibHOM KoAW(UKATOpe MO XUMHUHM, a TaKkKe Ha ocHoBe lIpuMepHON mHporpaMMel
BOCTIUTaHMsI OOYYaroIIMXCsl NpU TOJyYEHUH OCHOBHOIO 0OLIero o0pa3oBaHUS U C Y4ETOM
KoHuenuuu npenojgaBanus yueOHOTO npeaMera « XUMHs» B 00pa30BaTEIbHBIX OPraHU3ALUAX
Poccuiickoit @enepannn, peaiu3yronX OCHOBHbIE 00111€00pa3oBaTelibHbIE MPOrpaMMbl (YTB.
Pemenuem Komiernn Munnpocsemenust Poccun, nporokon ot 03.12.2019 N TIK-48H).

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «XUMMWS»

Bxnag yueOGHoro mpeamera «XuMus» B JOCTIKEHHE IIeJie OCHOBHOTO OOIIETro
o0pa3zoBaHusi 00YCJIOBJIEH BO MHOTOM 3HAYE€HUEM XMMHUYECKOW HAyKW B MO3HAHWUU 3aKOHOB
OPUPOABI, B PA3BUTHH TMPOU3BOJUTEIBHBIX CHJ OOIIECTBA W CO3JaHUM HOBOW 0asbl
MaTepUaIbHOU KYIbTYPHI.

XuMus Kak 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK paclpoCcTpaHuiIa CBOE BIMSHUE HA BCE
0o0JTaCTH  YEJIOBEUECKOro  CYIECTBOBAHMsS, 3ajaja HOBOE BHUACHHUE MHUpa, CTaja
HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOM KYJIbTYPhl, HEOOXOJUMBIM YCIOBHEM >KH3HU
oO1ecTBa: 3HaHUE XUMUU CIIY>)KHUT OCHOBOM Il (POPMUPOBAHHS MUPOBO33PEHUS UETIOBEKA,
€ro MPEeJCTaBICHUN O MAaTEPUAIIBHOM €IMHCTBE MHUPA; BAKHYIO POJIb UTPAIOT (OPMUPYEMbBIC
XUMHUEH TPEICTaBICHUS O B3aMMOIPEBPAIICHUSX DHEPrUU M 00 HBOJIIOIMU BEIIECTB B
MPUPOJIC; COBPEMEHHAsI XMMMUSI HAMpaBJieHa Ha PEIICHHUE TJI00aIbHbBIX MP00JieM YyCTOMUYUBOTO
pa3BUTUS YEJIOBEYECTBA — CBIPHEBOM, DSHEPIETUUYECKOM, MHIIEBOM M SKOJOTUYECKOU
0e30macHOCTH, TIPOOJIEM 3PABOOXPAHCHHUS.

B ycrnoBusix BoO3pacTaromiero 3Ha4YeHUsT XUMHU B JKU3HM OOINECTBA CYIIECTBEHHO
MOBBICKJIACh POJIb XUMHUUYECKOTO oOpa3oBaHus. B miaHe coruanu3aiuu OHO SIBJISIETCS OJHUM
13 yCI0BUN (DOPMUPOBAHMS UHTEIIEKTA IMYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHSI.

CoBpeMEHHOMY YEJIOBEKY XHMHUUYECKHWE 3HAHUS HEOOXOAUMBI JJii MPUOOPETCHUS
0OIIEKYILTYPHOTO YPOBHS, TTO3BOJISIFOIIETO YBEPEHHO TPYAUTHCS B COIUYME M OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOpA3HOW >KM3HHM OOIIECTBA, JUISI OCO3HAHMSI BaXXHOCTH Pa3yMHOTO
OTHOULIEHHSI K CBOEMY 3J0POBBIO M 3/I0POBBIO JIPYTUX, K OKPYKAIOILIEH NPUPOJHOU CpeEXE,
JUIsl TPAMOTHOTO MOBEJEHUS MPHU HCIOJIb30BAHUM PA3IMYHBIX MATEpUAIOB U XUMHUUYECKUX
BEIIECTB B ITOBCEAHEBHOM KU3HHU.

XuMuyeckoe 00pa3oBaHrEe B OCHOBHOM IIKOJIE SIBJIsSIETCS 0a30BBIM 110 OTHOIIECHHUIO K CUCTEME
o01Iero XuMuyeckoro ooOpaszoBaHus. [lo3TOMy Ha COOTBETCTBYIOLIEM €MY YpPOBHE OHO
peanu3yeT mpucyuie oOueMy XUMHYECKOMY OOpa30BaHMIO KIFOUEBBIE IEHHOCTH, KOTOPBIE
OTpaXkaroT TOCYAApCTBEHHbIC, OOIIECTBEHHbIE M WHAUBHUAYaJIbHbIE TMOTPEOHOCTH. IDTUM
OMpeeNsieTcsl CYIIHOCTh 0011el cTpaTeru 00y4eHusl, BOCIIUTAHUS U Pa3BUTHSI O0y4YaroIInXCcs
cpencTBaMu y4eOHOro npeamMera « XuMUs.

N3yuenne mpenmera: 1) criocoOCTBYeT peanu3aliiii BO3MOXHOCTEH JIJIi CaMOpa3BHUTHS U



dbopMHUpOBaHUS KYJIbTYPHl JIMYHOCTH, €€ oOmed W (PYHKIIMOHATHHOW TPaMOTHOCTH, 2)
BHOCUT BKJIQJ, B (POPMHUPOBAHWE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH TMOIPOCTKOB,
HaBBIKOB WX CAMOCTOSITEIbHOM y4eOHOH  JEATENBHOCTH, OKCIEPUMEHTAIBHBIX |
UCCIICIOBATENILCKUX YMEHUH, HEOOXOJMMBIX KaK B TIOBCEJHCBHOW KH3HU, TaK WU B
po(heCCHOHANTFHOW NIeATEIBHOCTH; 3) 3HAKOMHUT CO CHEHH(PHUKON HAYYHOTO MBIIICHUS,
3aKJIaJIbIBACT OCHOBBI IIEJIOCTHOTO B3IJIsIa HA €IMHCTBO NMPHUPOABI M YEIOBEKA, SBISETCS
OTBETCTBEHHBIM

3TanoM B (POPMUPOBAHUU €CTECTBEHHOHAYYHOU TPAMOTHOCTH MOJPOCTKOB; 4) CIOCOOCTBYET
(OpMUPOBAHNIO IIEHHOCTHOTO OTHOIIEHUS! K €CTECTBEHHOHAYUYHBIM 3HaHUAM, K MPUPOAE, K
YeJI0BEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE 00pa30BaHUE IIKOIHHUKOB.

Hazpannble HampaBieHHs B OOYYCHHH XUMHUH OOECIEUMBAIOTCSA CHEIUPUKON CcomepKaHUs
npeaMeTa, KOTOPBI SBIISETCS MEIarorH4eckl aJanTUPOBAHHBIM OTpaKEHHEM 0a30BOM HAYKH
XUMHH Ha OTIpeIeIEHHOM JTare e€ pa3BUTHSL.

Kypc Xxumum OCHOBHOWM WIKOJBI OPHUEHTHPOBAH Ha OCBOCHHE OOYYaIOIIMMHUCS OCHOB
HEOPTaHWYECKOM XWMHUU M HEKOTOPHIX MOHITHA W CBEACHHH 00 OTAENBHBIX OOBEKTaX
OPraHUYECKON XUMHUH.

Crpykrypa coaepxaHus npeameTa cOopMUpOBaHAa HA OCHOBE CUCTEMHOIO MOJAX0Ja K €ro
n3ydeHuro. ColepKaHue CKIAAbIBACTCS U3 CUCTEMBI MOHATHM O XUMHUYECKOM JJIEMEHTE U
BEILIECTBE U CHCTEMbI MOHATHI O XMMHUYecKol peakuuu. OOGe 3TU CUCTEMBI CTPYKTYPHO
OpraHW30BaHbl [0 IPUHLUIIY IIOCJIENOBAaTEIbHOTO pa3BUTUS 3HAaHUM Ha OCHOBE
TEOPETUUYECKUX IPEACTABICHUI pPA3HOTO YPOBHA: ATOMHO-MOJIEKYJIIDHOTO YYEHMS Kak
OCHOBBI BCETO €CTE€CTBO3HaHMs, ypoBHsA llepuommueckoro 3axkona [[. M. MenneneeBa Kak
OCHOBHOT'O 3aKOHA XMMHUH, YYEHHSI O CTPOCHHH aTOMa U XMMUYECKON CBSI3H, IPE/ICTABICHUN
00 DJIEKTPOJIMTUYECKOW [HUCCOLMALMMA BEHIECTB B pacTBopax. TeopeTuyeckue 3HAHUSA
paccMaTpuBalOTCSl HAa OCHOBE OHMIIUPUYECKH IMOJMYYEHHBIX M OCMBICIECHHBIX (DaKTOB,
Pa3BUBAIOTCS MOCJEIOBATEILHO OT OJHOIO YPOBHS K JPYromMy, BBINOJHAS (QYHKIHMH
OOBACHEHHSI W TPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEH NPAKTHUYECKOTO
NPUMEHEHUS U TIOJIYyYECHHS N3y4aeMbIX BEIIECTB.

Takas opranuzanmsi coaepx aHusi Kypca CIOCOOCTBYET WIPEICTABICHUIO XUMHUYECKON
COCTABJISIFOIIEH HAyYHOW KapTUHBI MHUpA B JIOTUKE €€ CUCTEMHOM NpUpOAbl. Tem caMbIM
obecrneunBaeTcsl BO3MOXXHOCTh (DOPMUPOBAHUS Y O0YUAIOITUXCS [IEHHOCTHOTO OTHOIIEHUS K
HAyYHOMY 3HAaHHUIO M METOJIaM MO3HAHUA B Hayke. BakHO Takke 3aMEeTHUTh, YTO OCBOCHHE
COIEpkKaHHUS Kypca MPOUCXOAUT C IPHUBICUCHUEM 3HAHUW W3 PAHEE U3YUYECHHBIX KYpCOB:
«Oxpyxatomuii Mup», «buonorus. 5—7 knacce» U «Pu3uKa. 7 KIacey.

HEJA U3YYEHUA YYEBHOI'O ITPEIMETA «XUMMUSD»

K HampaBnieHnIo IEpBOCTEIIEHHON 3HAYMMOCTH TIPU Peasin3aIiii 00pa3oBaTelbHbIX (PYHKITUH

npeaMera
«XuMUs» TPaAUIMOHHO OTHOCAT (hOPMUPOBAHHUE 3HAHWNA OCHOB XMMHYECKOW HAyKU Kak
00JIaCT COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKOW JESATEIbHOCTH YEJIOBEKa W Kak
OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KYJBTYpHI. 3ajadya MpeaMeTa COCTOUT B (hOPMUPOBAHUU
CHUCTEMbI XMMHUYECKUX 3HAHUN — BaXHEHIINX (PaKTOB, MOHATUIN, 3aKOHOB U TEOPETUICCKUX
MOJIOKEHUH, JOCTYIHBIX OOOOIICHH MHPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKH,
3HAHUM O HAyYHBIX METOJAX HW3yYCHUS BEUIECTB M XUMHYECKUX pPEAKIUH, a TaKXKE B
dbopMHpOBaHUM W PA3BUTUM YMEHHUW MW CIIOCOOOB JCATENHHOCTH, CBS3AHHBIX C
IUIAaHUPOBAHWEM,  HAOJIOJEHUEM W  TPOBEICHUEM  XUMHUYECKOTO  OIKCIIEPUMEHTA,
COOJII0ICHUEM TIPABIII OE30MACHOTO OOPAIIEHHS C BEIIECTBAMU B MIOBCEIHEBHOM JKU3HU.

Hapsany ¢ atuMm nenu n3ydeHus npeameTra B NpOorpaMMe YTOYHEHBI U CKOPPEKTHPOBAHBI C



y4€TOM HOBBIX MPHOPUTETOB B CHUCTEME OCHOBHOTO oOmiero ooOpasoBanus. CeromHs B
o0Opa3oBaHiM 0CO0O 3HAYUMOW MPHU3HAETCS HAMPABICHHOCTh OOYYEHHS Ha pa3BUTHE U
caMopa3BUTHE JHYHOCTH, (OPMHUpOBaHHME €€ HMHTEIUIEKTa W 00med KymbTypbl. OOydeHue
YMEHHIO YYUTBCS M TPOJODKATh CBOE 00pa3oBaHME CAMOCTOSTENBHO CTAaHOBUTCS OJTHON W3
BOKHEHIINX (YHKIHMIA yI4eOHBIX IPEAMETOB.

B cBsi3u ¢ 3TUM pHU WM3y4eHUH TpeAMeTa B OCHOBHOH IIKOJIE JOMUHHPYIOIIEE 3HAUYCHUE
IpUOOpPENIH TaKHE LI, KaK:

— (opMupoBaHWE  WHTEIUICKTYaJbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHHYECTBY, CAMOCTOSITEIHPHOMY TPHUHATHIO PEIICHUMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOMIUMCS YCIIOBUSIM KU3HH,

— HalIPaBJICHHOCTb O6y‘—ICHI/I$I Ha CHUCTEMATHYCCKOC HpI/IO6H_[eHI/Ie ydamuxcsa K
CaMOCTOSITCJIbHON IMO3HABATEIbHOM ACATCIIbHOCTU, HAYYHBIM MCTOJaM IIO3HAHUA,
(bOpMHpYI—OIHI/IM MOTHBAIIUIO U Pa3BUTUC CITOCOOHOCTEH K XUMUU,

— o0ecreueHne yCIOBUM, CIOCOOCTBYIOIIUX MPUOOPETCHUIO OOYUYaIOIIUMUCS OIMBITA
Pa3HOOOpa3HOW MEATeTLHOCTH, TO3HAHWUS W CAaMOITO3HAHWS, KIIOYCBBIX HAaBBIKOB
(KITFOYEBBIX KOMIICTSHITHH ), IMEIONNX YHUBEPCATLHOE 3HAUCHUE ISl PA3TUIHBIX BUIOB
NeSTETHHOCTH;

— (opmupoBaHue yMEHUN OOBSICHATH U OLICHUBATH SIBJICHUS OKPYKAIOIIETO MUpa
Ha OCHOBAaHWUM 3HAHUM U OTBITA, NOJYYEHHBIX MPU U3YUYEHUN XUMUH;

— (dopmupoBaHre y OOy4YaOMIMXCS TYMaHUCTUYECKUX OTHOIICHWM, MOHUMAHHUS
IIEHHOCTH XMMHUYECKUX 3HAaHUM IS BBIPAOOTKH HKOJIOTUYECKH I1EJec000pa3HOro
MOBEJICHUS B OBITY U TPYJAOBOM AEATEIBLHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3I0POBbS U
OKpYXaroUel NpUPOTHON CPEbI;

— pa3BUTHE MOTHBAIlUMM K OOY4YEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCHHUTAHUIO HA OCHOBE YCBOEHHS OOILEUYETOBEUYECKUX LEHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MPOGUIIS U HAMPABICHHOCTH JaJIbHEHIIIEr0 00yUeHMUS.

MECTO YYEBHOI'O IIPEIMETA «XUMMUS1» B YHEBHOM IIVIAHE

B cucreme o6miero oopazoBanus « XMMHUsD TPU3HAHA 00513aTE€IbHBIM YUYEOHBIM MPEIMETOM,
KOTOPBIN BXOJUT B COCTaB MpeaMeTHOM obnactn «EcTecTBeHHOHAYYHBIC TIPEIMETHI».

Y4eOHbIM M1aHOM Ha e€ u3ydeHue oTBefeHo 136 yueOHbIX YacoB — 10 2 4. B HEJENIO B 8 1
9 kmaccax COOTBETCTBEHHO.

COAEPKXAHHUE YYEBHOI'O ITPEIMETA

8 KNIACC

HepBOHa‘IaJIbHI)Ie XUMHYECCKHC ITIOHATUA

[IpeameT xumuu. Poinb XuMuun B )KHU3HU 4eoBeKa. Tena u BemecTBa. PU3NUECKUE CBOMCTBA
BEIIIECTB. ArperatHoe COCTOsiHuE BellecTB. [IoHaTHE 0 MeTOo/1ax MO3HAHUS B XUMHUHU. XUMUS B
cucteMe Hayk. Yucteie BemecTBa u cMecu. CriocoObI pa3eieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMHUUYECKHUE 31eMEHThI. CUMBOJIBI XUMHUECKUX 3JIeMEHTOB. [IpocThie
U CJIOKHBIE BEIlleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHUE.

Xumudeckas hpopmyna. BaleHTHOCTh aTOMOB XUMHYECKUX JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BeniectB. OTHOcUTENbHAasE aToMHasg Macca. OTHOCUTEIbHAs MOJICKYJIspHAs Macca.



MaccoBas 10J1s1 XUMHUYECKOT'0 3JIEMEHTA B COEJUHEHUU.

@usznyeckre M XUMHYECKUE SIBICHHsS. XUMHUYECKas peakuuss U €€ MpPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BellecTB. XuMHUYeckue ypaBHeHus. Kiaccupukanuss XUMHUYECKHX
peakiuii (CoeIMHEHUs, pa3JIoKeHUs, 3aMeleHUsI, 0OOMEHA).

XUMHUUYECKHUI IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYI0M, ¢ mpaBuiiaMu paboThI B
nabopatopun U mpuémMamu oOpamieHus ¢ JIabopaTOpHbIM O0OPYIOBAaHHUEM; H3YyUYECHHUE U
onucaHue (U3MUECKUX CBOMCTB 0OOpa3lloB HEOPraHWYECKUX BELIECTB; HAOIIOJACHUE
dbusnueckux (MIaBiIeHUE BOCKA, TAasHHE JIbJa, pACTUpPAHHE caxapa B CTYINKE, KUIECHHUE U
KOHJEHCAMsl BOJBI) U XMUMHYECKUX (TOPEHUE CBEYM, NPOKAIWBAHUE MEIHON IMPOBOJIOKH,
B3aMMOJICHCTBHE MeJa C KHCIOTON) SsBIICHWH, HAOMIOACHHE W ONHCAaHWE MPU3HAKOB
IPOTEKaHUSI XUMUYECKUX PeaKIuil (pa3iokKeHue caxapa, B3auMOJIEUCTBUE CEPHOM KHCIIOTHI €
xJjopusioM Oapusi, pasnoxeHue ruapokcuna meau(ll) mpu HarpeBaHuuU, B3aMMOJACHCTBHE
xenesa ¢ pactBopoM conu Meau(Il)); nzyyenue cnocoboB pazaeneHus cMmecen (¢ MOMOIIBIO
MarHuTa, (QUIbTPOBAHME, BBIMAPUBAHKUE, JUCTWULLMUA, XpomaTorpadus), MPOBEACHUE
OUMCTKU TOBAapeHHON COJM; HAOJIIOJIEHUE W ONMCAHHUE PE3YJIbTaTOB IPOBEACHHS OIIbITa,
WUIIOCTPUPYIOLIETO  3aKOH  COXPaHEHUS  MacChl;  CO3JaHUE  MOJCIIEH  MOJIEKYJ
(1apocTep;KHEBBIX).

Baxuenme npeacTaBuTe M HEOPraHUYECKHUX BelleCTB

Bo3nyx — cMmech razoB. CocraB Bo3ayxa. KHCIIOpOA — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxxnenue xucimopoga B Mpupoje, (unyeckue W XMMUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcunpl. [Ipumenenne kucnopoa. CriocoObl MOIy4eHHUs KUCI0pOo/aa B JabopaTopuu
U TnpomblluieHHOCTH. KpyroBopor kucimopoma B npupojge. O30H —  auioTpomHast
MOAU(pUKALINS KUCIOPOIa.

TeroBoit 3PGheKT XUMUYECKONW peakIuh, TEPMOXUMHUUYECKHE YpaBHEHUS, DJK30- U
SHIOTEPMUYECKUE peakUMH. TOIUIMBO: Yrojlb M METaH. 3arpsA3HECHHE BO31yXd, YCUJICHHE
NapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOT'O CJIOSI.

Bonopon — sneMeHT u npocTtoe BemiecTBO. HaxoxaeHue Bogopoaa B npupoe, puznueckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoaydeHusl. KUCIOThI U COJIn.

KonuuectBo BemiectBa. Moiib. MossipHast macca. 3akoH ABoraapo. MossipHblil 00bEM Ta30B.
Pacuétpl M0 XUMUYECKUM YPABHEHUSIM.

dusnueckne CcBoWcTBa BOAbl. Boma kak pacrtBopurenb. PactBopel. HacwlieHHbIE U
HEHACBIIEHHbIE PACTBOPbI. PacTBOpMMOCTHL BellecTB B BoAe. MaccoBas J0JIsI BELIECTBA B
pactBope. XUMHUYECKHE CBOMCTBA BOAbl. OCHOBaHMs. Pob pacTBOPOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopot Boibl B Ipupoe.
3arps3HeHne NpUpoAHBIX BoJ. OXxpaHa U OUYMCTKA IPUPOIHBIX BO/I.

Knaccudukanus Heopranmyeckux coenunennit. Okcuapl. Kiaccudukarumss OKCHIOB:
coyieoOpa3zyromue  (OCHOBHBbIE, KHUCIOTHbIE, aM(pOTEpHbIE) U  HecoJeoOpasyrollue.
Homenknatypa okcuaoB (MeXIyHApoAHAas M TpUBUAIbHAs). PU3NUECKHE U XUMHUYECKHE
cBoucTBa OKCUAOB. [lonyduenne okCuaoB.

OcHoBanus. Knaccudukaiuss OCHOBaHMIA: INENOYM UM HEPACTBOPUMBIE OCHOBAHMS.
Homenkiarypa

OCHOBaHMWM (MeXIyHapogHass W TpUBUAIbHAs). DPU3WYECKHME M XHUMHUYECKHE CBOICTBa
ocHoBaHuM. [lomydeHne OCHOBaHUM.

Kucnorer. Krnaccubpukamuss kucior. Homenknmatypa kuciaotr (MEXIyHapomaHas U
TpuBHaNIbHAs ). DU3NUECKUE U XUMUYECKUE CBOIMCTBA KUCIOT. Psin akTuBHOCTH MeTaiioB H.
H. bekerosa. [losryueHnne Kucior.

Comn. Howmenknatypa cosied (MeXIOyHapoaHas MW TpuBHaibHas). dusmueckue u
XuMH4Yeckue cBoucTea cosierl. Ilomydyenue cosent. I'eHerndeckas CBs3b MEXIY KilacCaMH
HEOPraHUYECKUX COCINHEHUM.



XUMUYECKUN HKCIEPUMEHT: Kauye€CTBEHHOE ONpPEACICHUE COAEpKaHUs KHUCIOpoJa B
BO3MlyX€; TOJIy4eHHE, coOWpaHue, pacrno3HABaHWE W W3YyUYCHHUE CBOMCTB KHUCIOPOJA;
HaOJIOICHUE B3aUMOJICHCTBUS BEIIECTB C KHUCJIOPOJOM M YCIOBUS BO3HUKHOBEHUS H
IpeKpamieHus: ropeHus (moxapa); 03HAKOMJIEHHE C O0pa3laMyd OKCUIOB M ONHUCAHUE HUX
CBOMCTB; MOJy4YeHUE, COOMpaHKe, paclio3HaBaHHWE U U3YYEHHE CBOMCTB BOJIOpoJa (TOpeHue);
B3aumojelicteue  Boaopoga ¢ okcugoMm  menu(ll)  (Bo3aMOXKHO — HMCHOJB30BaHHE
BUJIEOMATEPUAIIOB); HaOJIIO/IEHHE OOpa3IOB BEIIECTB KOJUYECTBOM 1 MOIb; HMCClieJOBaHUE
0COOEHHOCTE pPacTBOPEHUsI BEIIECTB C PA3IMUYHON PACTBOPUMOCTHIO; TMPUTOTOBICHUE
pPacTBOPOB C OMNPEAECIEHHOW MAacCOBOM JIOJEW PACTBOPEHHOIO BELIECTBA; B3aMMOJICHICTBUE
BOJIbI C METajulaMU (HATPUEM M KajbleM) (BO3MOXHO UCIIOJIb30BaHUE BUACOMATEPHUAIIOB);
ONPEJECTICHUE PACTBOPOB KHUCIOT M WIEJIOYEN C MOMOUIBIO HHIAWKATOPOB; HCCIEIOBAHUE
00pa3oB HEOPTaHUIECKUX BEIIECTB PA3IMYHBIX KJIACCOB; HAOIIOICHUE U3MECHEHHS OKPACKH
WHJIMKAaTOPOB B PACTBOpAx KUCIOT U IeNouel; nzyuenue B3aumozencteus okcuaa meau(lIl)
C PacTBOPOM CE€PHOM KHUCIIOTHI, KUCIOT C METAUIAMH, PEAKIUN HEUTPATU3ALNH; [TOJTyYCHUE
HEpPACTBOPUMBIX OCHOBAHHUI, BBITECHEHHME OJHOTO METaJlla APYTMM M3 pPacTBOpa COJIH;
pEIIEHNUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BakHeme Ki1acchl HEOPraHUYECKUX COSTUHEHUI.

Iepuoanueckuii 3akoH u Ilepuoamueckasi cucrema xumMudeckux viemeHtos [l H.
MenneJieeBa. Crpoenue aTOMOB. Xumnueckas CBA3b. OxucIUTeIBHO-
BOCCTAHOBUTEJIbHbIC PeaKIUH

[lepBble MOMBITKU KJIaCCU(PUKALIUKA XUMHYECKUX 3JIEMEHTOB. [loHATHE O rpynmax CXOAHBIX
3JIEMEHTOB (ILEJIOYHBIE U IIEJIOYHO3EMENbHbIE METaJlIbl, TaJOT€Hbl, WHEPTHBIC Tas3bl).
DneMeHTHI, KOTOpbIe 00pa3zyloT aM(pOTEpHbIE OKCUABI U TUAPOKCUIBL.

[lepuonnueckuii 3akoH. llepumoanueckas cucrema xumudeckux ssemeHtoB J[. U.
MenneneeBa. Kopotkonepuoanas u nnmuaHonepuoaHas Gopmel [lepuonnyueckoit cuctembl
xumudeckux aneMeHToB JI. . Menneneesa. Ilepuonsl u rpynmbel. OU3NUECKUN CMBICI
IIOPSIAKOBOIO HOMEPA, HOMEPOB IIEPUOJa U TPYIIIIBI HJIIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX suep. M3otonsl. DnekTpoHbl. CTPOEHUE AIEKTPOHHBIX
obOonouek aromoB mepBbix 20 xumuyeckux sneMeHToB l[lepuommueckoit cucremsr [I. U.
MenneneeBa. XapakTepuCTHKAa XMMHUYECKOTO 3JIEMEHTA 110 €r0 MOJIOKEeHHIO B [lepuonnueckon
cucteme . 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHMS PaJNyCa aTOMOB XMMHUYECKHUX JJIEMEHTOB, METAJUIMYECKUX U
HEMETAIUIMYECKUX CBOMCTB MO IpynnaMm U nepuojam. 3HadeHue lleprnonnyueckoro 3akoHa u
Ileproan4ecKkoi CUCTEMBI XUMUYECKUX DJIEMEHTOB Ul pa3BUTHs HAaykKu U npaktuku. . WM.
MeHnneneeB — y4€HBIN U TPAXKIAHNH.

XumMnueckas CBSI3b. KoBanenTHas (monsipHast 151 HETOJISIPHAS ) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. IOHHAs CBA3b.

Crenenp okucienus. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE peakunu. [Iponeccel OKUCIeHus U
BOCCTaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUN HKCIEPUMEHT: HU3y4YeHHE OO0pa3IOB BEIIECTB METANIOB W HEMETAILIOB;
B3aMMOJICHCTBUE THUIPOKCHIA LHMHKA C pPAacTBOPAMHM KHUCJIOT W IIEJIOYEH; IPOBEIACHHUE
ONBITOB, WUIIOCTPUPYIOIIMX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKUUN
(ropeHue, peakinu pas3ioKeHHs, COSTUHEHNUS).

MexnpeaMeTHbIe CBSA3H

Peanu3anus MeXIpeIMETHBIX CBSI3€d NMPU M3YyYEHWH XMMHHM B § KJIACCE€ OCYIIECTBIISIETCS
yepe3 HCMHOJIb30BAaHUE KaK OOLIMX ECTECTBEHHO-HAYYHBIX IOHATUH, TaK U IOHITHH,
ABJISIIOLLUXCA CUCTEMHBIMU ISl OTJEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO11ue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAy4YHbIM (DaKT, TUIIOTE3a, TEOpHUs, 3aKOH,



aHaNMW3, CHWHTE3, KiIacCU(UKAIUs, TEePUOJUIHOCTh, HAOIIOJACHUE, DKCIIEPUMEHT,
MOJICTUPOBAHUE, U3MEPEHUE, MOJICITh, SIBIICHUE.

®uzuka: wmarepus, aToM, OJJEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHUI, H30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, AJEKTPUUYECKUN 3apsiji, BEIIECTBO, TENO, OOBEM, arperaTtHoe
COCTOSIHME BEILleCTBA, Ta3, PU3MUECKUE BEJIMYMHBI, €IMHULIBI U3MEPEHUS, KOCMOC, TIJIaHETHI,
3BE3161, COJIHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHBIC TTIOPOIBI, TTOJIE3HBIC HCKOTIAEMBIC,
TOILJIMBO, BOJTHBIE PECYPCHI.

9 KUIIACC
BeurecTBo M XUuMHYeCKas peaKkuus

Ilepuonnueckuit 3akoH. llepuommueckass cucrema xumuyeckux anemeHroB J[. H.
MenpneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOMCTB XHUMHUYECKHX
AJIEMEHTOB IEPBBIX TPEX MEPUOAOB, Kallvsl, KaJbLUS U UX COCIMHEHUU B COOTBETCTBUU C
IIOJIOKEHUEM DJIEMEHTOB B [lepnoanueckoi cucTeEMe U CTPOCHUEM X aTOMOB.

CtpoeHue BemiecTBa: BHUAbl XHUMHUYECKOW CBA3U. THUNBl KPUCTAUIMYECKHX PEUIETOK,
3aBUCHMOCTb CBOWCTB BEIIECTBA OT THUIIA KPUCTALIMYECKOW PEIIETKA M BUAA XUMHYECKON
CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKUX BEIIECTB (MEXIyHapoaHas W
TpUBHAJIbHASI). XHMMHUYECKHE CBOMCTBAa BEIIECTB, OTHOCSIIMXCS K PAa3IUYHBIM KJaccam
HEOPraHUYECKHUX COCIMHEHUM, TCHETUYECKAs CBSI3b HEOPTAHUYECKUX BEIIIECTB.

Knaccudukanus XuMHUYECKUX pPEaKIMii MO pa3IudyHbIM MpHU3HaKaM (10 YUCIY U COCTaBY
YYacTBYIOIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(P(dEKTy, M0 W3MEHEHHIO CTereHen
OKHUCJICHUS] XUMUYECKHUX DJIEMEHTOB, 10 0OPAaTUMOCTH, 10 YYaCTHIO KaTaau3aropa). IK30- U
DHJIOTEPMUYECKUE PEAKLINH, TEPMOXUMUYECKUE YPABHEHHUS.

[lonsitTue o0 ckopocTH XUMHYECKOW peakiuu. [lonstue 00 oOpaTUMbBIX U
HEOOpaTUMBIX XMMHUYECKHX peakiusx. [loHsATHE O TOMOTeHHBIX W TeTEePOreHHBIX
peakuusax. [lonsatne 0 xumMuueckoM paBHOBeCHU. PAKTOPBI, BIUSIOIMIME HA CKOPOCTH
XAMHUYECKOMN PEAKIIUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKUCIUTETLHO-BOCCTAHOBUTENIBHBIE ~ PEAKIIMH, JJICKTPOHHBIM  OajlaHC  OKHUCIUTEIHHO-
BOCCTAHOBUTENBHOU peakuuu. COCTaBICHUE YPABHEHHM OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii ¢ UICIOJIb30BAaHUEM METOa JIEKTPOHHOTO OaaHca.

Teopust PIEKTPOMUTUYECKOW AUCCOLMALNU. DJIEKTPOIUTHI U HE- ANEKTPONUTHL. KaTHOHBI,
aHUOHBI. MexaHU3M [HCCOLUAIMM BEUIECTB C PA3IMYHBIMU BUJIAMH XUMHYECKOW CBSI3H.
Crenenp qucconmarui. CUIbHBIC U CTTA0bIe DIEKTPOTUTHI.

Peakiuu monHOro oOMeHa. YCJIOBUS MPOTEKAHUS PEAKIM HMOHHOTO OOMEHa, IMOJHBbIC U
COKpalllEHHbIC NOHHBIE ypaBHEHUs peakinii. CBONCTBA KHUCIOT, OCHOBAHUI U COJIEH B CBETE
IPEACTaBICHUM 00 JJICKTPOJUTHUCCKON mucconuanu. KadecTBEHHBIC peaKIMd Ha HOHBI.
[TonsiTHE O TUIPOIU3E COJICH.

XUMHYECKUN JKCHEPUMEHT: O3HAKOMIICHHME C MOJEISAMH KPUCTAUIMYECKUX PEIIETOK
HEOPTaHWYECKUX BEIIECTB — METAUIOB M HeMeTayioB (Tpadura W anMasa), CIIOXKHBIX
BEILIECTB (XJIOpUAA HATPHs); UCCIICIOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW peaKIuu OT
BO3JICUCTBUSI pAa3IMUHBIX (PAKTOPOB; HCCIIEJOBAHUE 3JIEKTPOINPOBOJAHOCTH PACTBOPOB BEILIECTB,
mpolecca  JUCCOLMAIMK  KHUCJIOT, IIelodedl W coyied  (BO3MOXKHO — HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB); MPOBEJECHUE OIBITOB, WUIIOCTPUPYIONIUX MPU3HAKU MPOTEKAHUS PeaKuun
HOHHOTO 0OMeHa (oOpa3oBaHUE OCaKa, BhIJIEJIEHUE Ta3a, 00pa30BaHUE BO/IbI); OTBITOB,



WUTIOCTPUPYIOUIUX TPUMEPHI OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINI (TOpeHue, peakuu
pa3lIOKEHUS, COCIUHEHUS); PACIIO3HABAHUE HEOPraHWYECKUX BEUIECTB C MOMOIIbIO
KAUuEeCTBEHHBIX PEAKIIUM Ha MOHBI; PEHIEHHUE SKCIIEPUMEHTAIIBHBIX 3a/1au.

HemeTauabl 1 ux CocqMHECHUA

OO6mast xapakTepucTHKa TrajoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEpHBIC
creneHu okucieHusa. CTpoeHue U (GU3NYECKHUE CBOMCTBA MPOCTHIX BEIECTB — TaJOTECHOB.
XUMHUYECKHE CBOMCTBA Ha MpUMeEpE Xjopa (B3auMOJCUCTBUE ¢ METaIaMU, HEMETAJlJIaMH,
niesnioyamu). XjopoBojaopod. ColisiHas KHUCIIOTa, XUMHUYECKHME CBOWMCTBA, IMOIy4YEHUE,
IpuMeHeHue. [lelicTBue XJjopa M XJIOPOBOAOPOAA HA OPraHM3M 4esoBeka. Baxnenmme
XJIOPUIBI U UX HaXO0KJIEHUE B IPUPO/IE.

OObmass xapaktepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHU.

Crtpoenue u puanyeckue CBOMCTBA MPOCTBIX BEUIECTB — KUCIOPOAA U CEPhl. AJUIOTPOITHbIE
Moau(pUKAUM KUCIOpOAa U Cephl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOOPOJI, CTPOCHUE,
¢usznyeckue U XUMHUYECKHE CBOMCTBA. OKCHJIBI CEepbl KaK MPEACTaBUTEIN KHCIOTHBIX
okcuoB. CepHast KUCIIOTa, (pU3NUECKHE U XMMUUYECKHE CBOMCTBA (00IIMe KaK MPeICTaBUTEIS
Kjacca KUCIOT U crneuuduueckue). XUMHYECKHE peaklMM, JieKallueé B OCHOBE
IPOMBILIEHHOTO croco0a moiydeHus cepHod Kkucnotbl. Ilpumenenue. Comu cepHoit
KHCJIOThI, KAUeCTBEHHAasl peakuus Ha cynbdar-uoH. HaxoxneHue cepbl U €€ coelMHEHUN B
npupojie. XUMHUYECKOE 3arpsi3HEHUE OKpY Karollel cpeibl COETUHEHUSIMH Cepbl (KUCIOTHBIE
JOKIH, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MpeA0TBpAaILCHUSI.

OOmass xapakTepucTuka 3jaeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHUS.

A3oT, pacnpocTpaHeHHe B TpUpoAe, (U3NYEecKHe M XHMHUYECKHe cBoilcTBa. Kpyrosopor
azota B mpupoie. AMMHAK, ero (PuU3MYEeCKHMe M XHMHUYECKHE CBOICTBA, MOJyYEHHE H
npumeHenue. Conu aMMOHHMS, MX (U3UYECKME U XUMHUYECKHME CBOMCTBA, IMPUMEHEHUE.
KauecTBeHHast peakuusi Ha HOHbI aMMOHMS. A30THasi KUCJIOTa, €€ MoJlydeHue, (pusndyeckue u
XUMUYECKHE CBOMCTBa (OOIIME Kak MPEICTaBUTEN Kilacca KUCIOT U crenuduueckue).
Hcmonb30BaHre HUTPATOB M COJICH aMMOHHMS B KQ4eCTBE MUHEPAJIBHBIX yI00PEHUM.
XVAMHMUYECKOE 3arpsi3HEHHE OKPYKAIOIIEW Cpeabl COCIMHEHHUSAMM a30Ta (KHUCIOTHBIE JOXKIM,
3arpsi3HEHUE BO3/1yXa, IOYBbI U BOAOEMOB).

docdop, amnorponnbie Mogudukauu Gocdopa, puzndeckne u XMMUYECKUE CBOMCTBA.
Oxkcun dochopa(V) um dochopHas kuciora, (GuU3MYECKHE M XUMHUYECKHE CBOMCTBA,
nosryaerue. McnonpzoBanue pochaTtoB B kKauecTBE MUHEPATBHBIX YA0OOPCHHUIA.

O6mass xapakrtepuctuka osneMeHToB |VA-rpynnsl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHUS.

VYriepoa, amioTponHble MOAU(UKAIMU, PACIPOCTPAHEHHE B MPUPOAE, (U3HYECKUE U
XUMUYeckue cBoiictBa. Ancopouus. Kpyrosopor yriepoaa B npupone. OKcuabl yriaepoja,
X (U3NYECKHEe M XUMHUYECKHE CBOMCTBA, NEHCTBHUE HA JKUBBIE OPraHU3MBI, MOJYYEHUE U
MPUMEHEHHE. DKOJOTHYECKUe MpOOJIeMbl, CBI3aHHbIe ¢ okcuaoM yriaepona(lV); rumoresa
r100aJIbHOTO MOTEIUICHMS KIIMMaTa; TapHUKOBBIA (PG EKT.

VYroapHass KHCIIOTa W €€ coiid, MX (U3NYECKHe M XUMHUYECKHE CBOICTBa, MOJyuye€HUE U
npuMmeHnenue. KadecTBeHHass peakuus Ha kapOoHAT-vOHBL. lcmonb3oBaHue KapOOHATOB B
OBITY, METULIUHE, TPOMBIIUICHHOCTH U CEJIbCKOM XO3SIMCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COEAMHEHUSX YTriepoja
(MeTaH, 3TaH, ATWIEH, AlETWIECH, 3TaHOJ, TJMLUEPUH, YKCycHas kuciora). X coctaB u
xuMuueckoe ctpoeHue. [loHsTHe 0 OMOJIOrMYECKHM Ba)KHBIX BEIECTBAX: >KHpaxX, Oenkax,
YTJIEBOJIAX — U UX POJIM B )KM3HU YEJIOBEKA.



MaTepI/IaHBHOG CAWHCTBO OPraHU4YCCKUX U HCOPTaHUICCKHUX COCHHHCHHﬁ.

Kpemuuii, ero ¢Qusuueckue ¥u XUMUYECKHE CBOWCTBA, IOJYyYE€HUE U TMPUMEHEHHE.
Coenunenust kpemHHusi B Tipupoje. OOmume mnpencraBieHus o0 oxcuae kpemHus(IV) u
KpeMHUEeBOU KuciioTe. CUIIMKATBI, UX UCIOJIb30BaHUE B OBITY, MEAUIIMHE, MPOMBIIIICHHOCTH.
BaxxHeiilme CTpouTelnbHbIE MaTepHalbl: KepaMuKa, CTEKIJIO, LIEMEHT, OETOH, >KeJIe300€TOH.
[TpoGaembl 6€30MacHOTO UCIOJIB30BaHUS CTPOUTEIBHBIX MAaTEPHUATIOB B TOBCEAHEBHOM KU3HU.

XHUMHUYECKUN HKCIIEPUMEHT: HM3yYE€HHE O0pa3NOB HEOPraHWYECKHUX BEIIECTB, CBOWCTB
COJIIHOM KHUCJIOTBI; IPOBEICHUE KAUECTBEHHBIX PEAKIM Ha XJIOPHI-HOHBI M HAOJIO/ICHHE
NPU3HAKOB HMX MPOTEKaHUsS; OMBITHL, OTpakaroliue (U3HUECKUEe U XMMUYECKHUE CBOWCTBA
raJIOT€HOB U UX COEAMHEHUI (BO3MOYXHO MCIOJIb30BAaHUE BUIEOMATEPUAIIOB); O3HAKOMIIEHUE
¢ oOpasmamu XJIOpHAOB (TaJOTCHUIOB); O3HAKOMJICHHME C oOpasmamMu ceppl U €€
COEIMHEHHUSIMU (BO3MOXKHO MCIOJIb30BAaHUE BHJIEOMATEpPUANOB); HAOJIOJIEHHE MpoLecca
oOyrauBaHUs caxapa MOJA JCHCTBHEM KOHILEHTPUPOBAHHON CEPHOM KHCIOTHI; H3y4eHHUE
XUMHUYECKHUX CBOMCTB pa30aBiICHHON CEpHOUM KHMCIOTHI, IPOBEICHUE KAaUECTBEHHOMN peakuuu
Ha Cylb(}aT-uoH U HaONIO/IEHUE MpU3HAKa €€ MPOTEKAHUS; O3HAKOMIIEHHE C (DU3HMUECKUMU
cBoiictBaMM  a3zoTa, (¢ochopa U HMX COECOUHEHMH (BO3MOXKHO  HCIOJB30BaHUE
BUJICOMATEPHATIOB), 00pa3liaMu a30THBIX U (pochOpHBIX yT0OpEeHHI; MonyYeHue, coOupaHue,
pacno3HaBaHUE U U3YYECHHUE CBOMCTB aMMMAaKa; IPOBEICHUE KAYECTBEHHBIX PEAKIMil HA NOH
aMMOHUA U (Qocdar-MOH U H3yYEHHE MPU3HAKOB MX MPOTEKaHUs, B3aUMOJCHCTBHUE
KOHLEHTPUPOBAHHOM  a30THOM  KHUCJIOTBI C  MeIbl0  (BO3MOXHO  MCIOJIb30BaHHE
BUJICOMATEPHUAIIOB); HM3yYEHHE MOJENIed KPUCTAUIMYECKUX pEETOK aiMasza, rpadura,
dymiepeHa; O03HAKOMJIEHHE C  MPOLECCOM  aAcopOlMU  PACTBOPEHHBIX  BEIIECTB
aKTUBHPOBAHHBIM YINIEM M  YCTPOWCTBOM MPOTUBOras3a; IMOJy4yeHUe, coOupaHue,
pacno3HaBaHle U U3y4YEHHE CBOMCTB YIJIIEKUCIIOT0 ra3a; MPOBEACHNE KaYeCTBEHHBIX pPEeaKIuil
Ha KapOOHaT- M CWJIMKAT-MOHbl U HM3yYEHHE MPU3HAKOB HUX MPOTEKAHUS; O3HAKOMIIEHHE C
NPOIYKIMENH CUIMKATHON MPOMBIIIJIEHHOCTH; pEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME
«BaxHenme HeMeTaulbl U UX COSTUHEHUS.

MeTaJiIbl 1 UX COETUHEHHUS

OO6m1as xapakTepUCTHKAa XUMHUECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUM UX TOJIOKEHUS
B llepuonnueckol cucreme xumuueckux 3nemeHToB J[. M. MeHneneeBa u CTpoeHHs] aTOMOB.
Crpoenue MeTauioB. MeTalinueckasl CBA3b U METAJUIMYECKas KPUCTAIMYECKasl PEelIETKA.
DJIEKTPOXUMHUUECKUI PsJi HanpsDKEHUM MeTauioB. DuU3MYECKue M XMUMHUYECKHE CBOMCTBA
MeTaioB. OO0IMe CrocoObl MOMyYeHUs METaAIOB. [IoHATHE 0 KOPPO3UK METAIOB, OCHOBHBIC
CroCcOOBI 3alUThl UX OT Koppo3uu. CmaBel (CTaidb, YyT'YH, MIOPATIOMHHHUMN, OpOH3a) U HX
MPUMEHEHUE B OBITY ¥ MPOMBIIIIJIEHHOCTH.

[Ilenounble MeTauIbl: TIOJI0)KeHUE B [leproandyeckor cucteMe XUMMHYECKUX SJIEMEHTOB /.
N. MenpeneeBa; CTpOEHHE UX aTOMOB; HaX0XJIeHUE B Npupoae. Du3nyeckne 1 XUMUYECKUE
cBocTBa (Ha mnpumMmepe Hatpusa W Kanus). OKCUAbl U TUAPOKCUABI HATPUA U Kallus.
[IpyuMeHeHne MIEIOYHBIX METAIIIOB U UX COCIMHEHUM.

[llenoyHO3EMENBHBIE METAJIIIBI MATHUN M KaJbLIMK: TIOJ0KEHUE B [leprnoguueckon cucreme
xumuueckux 3meMeHToB [[. 1. MenneneeBa; CTpoeHUE X aTOMOB; HAX0XKIECHUE B TIPUPO/IE.
du3nyeckre U XUMHYECKHUE CBOMCTBAa Maruus U Kajablusa. BaxkHenmue coefuHEHUS Kaabllns
(oxcua, ruapokcu, coiu). JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHHUS.

AnoMuHuiA: TionokeHue B Ilepuoanyeckoil cucrteMe xuMuueckux siaemeHToB . U.
MenpaeneeBa; CTpOCHHE aTOMa; HAXOXKJICHUE B mpupoje. PU3MUYECKHEe U XUMHUYECKHUE
CBOICTBa amtoMUHUS. AM(OTEpHBIE CBOWCTBA OKCUAA U THIPOKCH/IA AITFOMUHHSL.

Kenezo: mnonoxenue B Ilepuogmueckon cucreme xumuyeckux osnemeHTtoB J[. WM.
MenpaeneeBa; CTpOCHUE aTOMA; HAXOXKAeHUE B rpupoae. Ou3zndeckne 1 XUMUYECKUE CBOMCTBA



weneza. Oxcuabl, rugpokcunbl U comu xeneza(ll) m xenesza(Ill), ux cocras, cBoiicTBa U
MOJTyYEHHE.

XVUMHUYECKUI HKCIIEPUMEHT: O3HAKOMIIEHHE C oO0pa3liaMd MeTaJIOB W CIJIaBOB, HUX
bU3MYEeCKUMU CBOMCTBAMM; U3YYEHHE PE3YJIbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPUAIOB), OCOOCHHOCTEW B3aMMOJCHCTBUS OKCHIA KaJbLIUS U
HaTpUs C BOAOW (BO3MOXKHO MCIOJIb30BAaHUE BUJECOMATEPUATIOB); HUCCIIEIOBAHUE CBOWCTB
KECTKOM BOJBI, TMpoIlecca TOPEHHs Keje3a B KHUCIOpoJe (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEaKUMid Ha HMOHBI (MarHus,
Kanbllus, aroMuHus, uHKa, xeneza(ll) u xenmeza(lll), meau(Il)); Habmr0oeHNE U OMHCAHUE
MPOIIECCOB OKpAIllMBAaHUSI IIJIAMEHM HWOHAMM HATpuUs, Kajausg M Kaiblus (BO3MOXKHO
WCIIOJIb30BAHUE BHUICOMATEPUATIOB); HCCIAEAOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHIA
AJTIOMHUHUS U TUJIPOKCUJIA [IMHKA; PEIICHUE SKCIIEPUMEHTABHBIX 3aJ1a4 10 TeMe «BaxkHeilme
METAJUIBI U KX COCTUHCHUS.

XHMUA M OKpY:KaloLIas cpeaa

HoBeie Marepuwansl u TexHOJOruv. BemecTtBa u marepuaibl B IMOBCEAHEBHOM KU3HU
YyenoBeKa. XUMHS U 3J10pOBbE. be3omacHoe nenoib30BaHNE BEIIECTB U XUMUYECKUX PEAKIUU B
owiTy. IlepBas momMoIs IPU XUMHUYECKUX OXKOTraxX M OTpaBlieHUSAX. OCHOBBI AKOJOTHYECKOM
I'PAMOTHOCTH. XHMHYECKOE 3arps3HCHUE OKpYKawIlehd cpenbl (MpeaeiabHas JI0MmycTUMast
koHeHTparnus BemectB — [1/1K). Ponb Xxumuu B perieHnn 3K0JIOrH4ecKUX MpooIIeM.

[IpupoaHbIe MCTOYHHKU YTIEBOAOPOJOB (yrojb, MPUPOAHBIA Ta3, HE(PTh), MPOIYKTHl HX
nepepaboTKH, UX POJIb B OBITY U MPOMBIIIIICHHOCTH.

XUMHUYCCKHN SKCIEPUMEHT: M3y4YeHHE 00pa3loB MaTepuajioB (CTEKJIO, CIUIaBbl METAJLIOB,
MOJIMMEPHBIE MaTEPHUAIIBI).

MexnpeaMeTHbIe CBA3H

Peanuzanus MeXIpeaMETHBIX CBSI3€H MPU M3YyYEHUU XUMHUHU B 9 KIJlacce OCYIIECTBIISIETCS
Yyepe3 UCIOJIb30BaHWE KaK OOIIUX EeCTECTBEHHOHAYUYHBIX TOHATHA, TaKk W TIOHITHH,
SBJISIONINXCS CUCTEMHBIMU JUISI OTACJBHBIX TIPEIMETOB E€CTECTBEHHOHAYYHOI'O IIMKJIA.
Peanuzarus MexnpeIMETHBIX CBSI3€H MPU M3YUECHUU XUMUH B 9 KJIacce OCYIIECTBIISIETCS Yepes
UCIIOJIb30BAaHUE KaK OOIIMX ECTECTBEHHOHAYYHBIX TMOHSATUN, TaK W TOHATUN, SBIISIOIIMXCS
CHUCTEMHBIMH JIJIS OTACIBHBIX MPEIMETOB €CTECTBEHHOHAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHOHAYYHBIC TOHATHS: HAYYHBIA (haKT, TUTIOTE3a, 3aKOH, TCOPHS,
aHanmW3, CHUHTE3, Kiaccu(uKaius, TepPUOIUIHOCTh, HAOMIOACHUE, SKCICPUMEHT,
MOJICIIUPOBAHUE, W3MEPECHHUE, MOJICIb, SBICHHUE, MapHUKOBBIA 3P (GEKT, TEXHOJIOTHS,
MaTepHabl.

dusnuka: wMaTepus, aToM, OJJCKTPOH, TPOTOH, HEWTPOH, WOH, HYKIUA, HW30TOIIbI,
PaaNOaKTUBHOCTh, MOJIEKYJa, DJJICKTPUUYCCKUN 3apsl, MPOBOJHHUKH, TOJYIPOBOIHHKH,
JTUDJIEKTPUKH, (DOTODIIEMEHT, BEIECTBO, TEJIO, 00hEM, arperaTHOE COCTOSTHUE BEIeCTBa, Tas,
pacTBOp, PaCTBOPUMOCTh, KPUCTAIMYECKAs PEMIETKa, CIUIaBbl, (PU3NYECKHUE BEIHYUHBI,
SIMHUIIBI U3MEPEHMSI, KOCMHYECKOE MPOCTPAHCTBO, TUTAHETHI, 3BE31b1, COTHIIE.

buonorusa: ¢dortocunres, apixanme, Owocdepa, 3KocHCTEMa, MUHEpAIbHBIC YI0OpEHUS,
MUKPOAJIEMEHTBI, MAaKPOIJIEMEHTHI, TUTATEILHBIE BEIICCTRA.

['eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHBIEC TTIOPOIBI, TTOJIE3HBIE HCKOTIAEMBIE,
TOTTUBO, BOJHBIC PECYPCHI.



IHHJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

N3yuenne xumuu B 8-9 Kitacce HampaBJICHO HA TOCTHKCHUE 0OYJArOITUMUCS JTNYHOCTHBIX,
METaIpeAMETHBIX U MPEIMETHBIX PE3YJIbTATOB OCBOEHUS YU€OHOTO IIPEeIMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yNabTaThl OCBOEHHUS MPOrPaMMbI OCHOBHOTO 00IIero o0pa3oBaHus
JOCTUTAIOTCSI B XoAe OOydeHHs XHMUU B €IUHCTBE Yy4eOHOW M BOCHHUTATEIHHOU
nestenpHocTH  OpraHu3alii B COOTBETCTBMM C  TPAJUUMOHHBIMH  POCCHUICKAMH
COIIMOKYJBTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, HMPHUHSATBIMU B OOILECTBE
npaBWiIaMd ¥ HOPMaMH T[IOBEJIEHHS M CIIOCOOCTBYIOT MHpOLECCaM CaMOITO3HAHUS,
CaMOPAa3BUTHUA U COLMANTHM3ALUN O0YHUArOITUXCSI.

JIM4HOCTHBIE Pe3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YUCIIE B YACTH:

HanHOTI/I‘leCKOFO BOCIIMTAHUA

1) IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPHUYECKOMY U
HAyYHOMY HACJIeIUI0, TOHUMAaHMs 3HAYEHUs XUMUYECKON HAYyKW B JKU3HU COBPEMEHHOTO
o011ecTBa, CIOCOOHOCTHU BIIAJIETh JOCTOBEPHOUN MH(MOpMaIuel 0 MepeIOBbIX TOCTHKEHHIX
U OTKPBITUSX MHPOBOM M OTCYECTBEHHOW XWUMHUHU, 3aWHTEPECOBAHHOCTH B HAYYHBIX
3HaHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

I'pakmaHCKOro BOCIUTAHUSA

2) IPEACTAaBICHUSI O COLMAIbHBIX HOPMax M MpaBUiIaX MEXKIMYHOCTHBIX OTHOILUEHUH B
KOJUIEKTUBE, KOMMYHHMKAaTUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO IOJIE3HOM, Y4eOHO-
UCCJIEIOBATENLCKOW, TBOPUECKOW W APYIMX BHJAxX JEATEJIbHOCTH; TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM AESATENBHOCTU IMPHU BBINOJHEHUU YYEOHBIX, MO3HABATEIbHBIX
3a/lay, BBINOJHEHUM XUMHUYECKHX OKCIEPUMEHTOB, CO3/IaHUM YYEOHBIX MPOEKTOB,
CTpEMJICHUS] K B3aMMOIIOHMMAHHUIO W B3aUMONOMOIIM B Ipoliecce 3TOM  yueOHOMU
NEATEIbHOCTH; TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE W IMOCTYNKH CBOMX TOBAPUIIEH C
NO3ULIMH HPAaBCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI IOCTYIIKOB;

HeHHOCTl’I HAYYHOI'O MO3HAHUA

3) MUPOBO33PEHYECKUX TIPEJCTABICHUM O BEIIECTBE W XHWMHYECKOM peakiuH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABJISIOIIMX OCHOBY
JUTS TIOHMMaHUSI CYIIHOCTH HAy4YHOW KapTHUHBI MHpPA; TPEACTABICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIbI, B3aUMOCBS3X YEJIOBEKa C MPUPOHON CpesoH, O
POJIM XMMUHM B TTO3HAHUH ATHUX 3aKOHOMEPHOCTEH;

4) TO3HABaTEIbHBIX MOTHBOB, HAMPABJICHHBIX HA MOJYYEHUE HOBBIX 3HAHWMI O XUMWH,
HEOOXOIUMBIX JJIsI O0BICHEHUS HA0II0/IaeMbIX TTPOIIECCOB U SIBJICHUIA;

5) mo3HaBaTeIbHOM, HH(POPMAIIMOHHON U YUTATEIBCKON KYJIbTYPHhI, B TOM YHCJIC HABBIKOB
CaMOCTOSTENIbHON pabOThI C Y4EOHBIMU TEKCTAMHU, CIIPABOYHON JTUTEPATYPOM, TOCTYITHBIMU
TEXHUYECKUMHU CPeJICTBAMU WH(POPMAIIMOHHBIX TEXHOJIOTH;

6) uHTEpeca K OOYYEHHIO W TO3HAHHUIO, JIIOOO3HATEIBHOCTH, TOTOBHOCTU H
CIIOCOOHOCTM K CaMOOOpa30BaHMIO, TPOCKTHOW M  HCCIIEIOBATEIbCKON
JEATEeIIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBJICHHOCTH U YPOBHS OOy4eHUS B
JIaTbHEHIIIEM;



®opMHUPOBaHUS KYJbTYPbI 310POBbS

7) OCO3HAHUSA IIEHHOCTH »W3HU, OTBETCTBEHHOIO OTHOIIEHHUS K CBOEMY 3J0POBBIO,
YCTAHOBKHM Ha 37J0pOBbIA 00pa3 >KW3HU, OCO3HAHUS MOCIEACTBUNA U HEMPUSITUS BPEIHBIX
NpuBbIYEK  (YyHOTpeOJICHUsSI  aJIKOTOJsl, HApPKOTUKOB, KYypEHHs), HEOOXOJIUMOCTH
co0JII0IeHU MpaBUi O€30MACHOCTU MPU OOpaIIEHUU ¢ XUMUYECKUMU BEIIECTBAMHU B OBITY
Y PEAIbHOM )KU3HU;

TpyaoBoro BocnuraHus

8) UHTEpeca K IMPaKTUYECKOMY H3Y4YEHMIO Npodeccuid M Tpyda pa3iudHOro poja,
yB@XKEHHUE K TPYyAYy U pe3yjbTaTaM TPYAOBOW AESITEIBHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUSI MPEAMETHBIX 3HAHUM MO XUMHUH, OCO3HAHHOIO BBIOOpA HMHAWBHUAYaIbHOU
TPAaCKTOPUHM TMPOJOJDKEHHs] O00pa3oBaHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB H
CIIOCOOHOCTHM K XUMHUHU, OOIIECTBEHHBIX HMHTEPECOB H MOTPEOHOCTEH; YCHEIIHOU
npo(eCcCUOHANBHON JEATEIbHOCTH W Pa3BUTUS HEOOXOJMMBIX YMEHUH; TOTOBHOCTH
allaliTUPOBATHCA B IPO(ECCUOHAIBHOM CpeENE;

IKO0JIOTHYECKOr0 BOCIIMTAHNSA

9) 5KOJIOTUYECKH 11€JIECOO00PA3HOr0 OTHOIIECHMS K MPUPOJEC KaK HCTOYHUKY >KU3HU Ha
3emiie, OCHOBE €€ CYIleCTBOBAaHMSI, TOHUMAHUS [IEHHOCTH 3JI0POBOr0 U 0€30MacHOro oopasa
KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3UYECKOMY M TICUXHUYECKOMY
3I0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHUSI TTpaBUJI 0€30MaCHOTO MOBEICHUs TP padboTe
C BEIIECTBaMU, a TAKKE B CUTYallHsIX, YTPOXKAKOIIMUX 310POBbIO U )KU3HHU JIFOJCH;

10) crTOCOOHOCTH TIPUMEHSITh 3HAHHS, MOJydyaeMble MPU U3YYCHUH XUMHH, JJIS PEIICHHUS
3a71a4, CBS3aHHBIX C OKPYKAIOLIEH NPUPOJIHON CPEIOW, TOBBILICHUS YPOBHS SKOJIOTMYECKON
KyJbTYPBI, OCO3HAHUS TJIOOAIBHOTO XapaKTepa HKOJOTHYECKUX MpoOJieM W myTed uxX
pelIeHUs MOCPEICTBOM METOAOB XUMHH;

11) 5KOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJCTBOBATHCSA MM B TO3HABATEIILHOM,
KOMMYHHKATUBHOW U COLIUATIBHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJ/IBTATBI

B cocraBe meTtanmpeaMeTHBIX pe3yJbTaTOB BBIICISIOT 3HAUYMMBIC IS (hOPMHUPOBAHUS
MHUPOBO33pEHUS 00IIICHAYYHBIC TTOHATHUS (3aKOH, TEOPHS, TPUHIIKI, TUTIOTE3a, (aKT, CUCTEMA,
poIIecc, SKCIEPUMEHT U JIp.), KOTOPBIE HCIOJB3YIOTCS B €CTECTBEHHOHAYYHBIX YUYCOHBIX
npeaMeTax H  IIO3BOJISIOT Ha OCHOBE 3HAHUHM M3 JTHX IIPeAMETOB  (OPMHUPOBATH
MPE/ICTABIICHUE O IEIOCTHOW HAyYHOU KapTHHE MHUPA, U YHUBEPCAJIbHbIE y4eOHbIE JEHCTBUS
(mo3HaBaTeIbHBIE, KOMMYHUKATHUBHBIC,  PETYJISTUBHBIC), KOTOpPhIE  OOCCIEUYHBAIOT
(dbopMHpOBaHWE TOTOBHOCTH K CAaMOCTOSTEIHLHOMY IUTAHUPOBAHHUIO M  OCYIICCTBICHUIO
y4eOHOM eI TeILHOCTH.

MeranpeMEeTHBIE PE3yJIbTaThl OCBOCHHUS O00pa30BaTECIbHOH TPOrpaMMbl IO  XUMHUU
OTpaXKaroT OBJIAJICHHE YHUBEPCATbHBIMH ITO3HABATEIIBHBIMU JEHCTBUSIMH, B TOM YHCIIC:

Bba3oBbIMHU JJOrH4eCKUMHU AeHCTBUAMHA

1) yYMEHMEM HCHOJIB30BATh IPUEMBI JIOTMYECKOI'O MBIIUICHUS IIPU OCBOCHUM 3HAHMM:
packppIBaTh CMBICII XUMHUYECKHX IOHATUH (BBIAEIATh HMX XapakTEpHbIE MPU3HAKH,
yCTaHaBIMBaTh B3aUMOCBA3b C JPYIMMM IOHSATHSIMH), HCIOJb30BaTh MOHSITHUS IS
OOBSICHEHUS] OTAENBHBIX (PAKTOB M SIBJICHUH; BBIOMPATh OCHOBAHUS M KPUTEPUM IJIA
KJIaCCU(PUKALMU XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIM; yCTaHABIUBATh IPUYUHHO-



CIICICTBEHHBIE CBS3M MEXKIYy OOBEKTaMH H3y4YCHHUS; CTPOMTH JIOTHUCCKHUE PACCYKICHHUS
(MHIyKTUBHBIC, € TyKTUBHBIC, 110 aHAJIOTHH); JC/IaTh BHIBOJbI U 3aKIIOUCHHS;

2) yMCHHEM TMPUMEHATH B MpoIecce  IMO3HAHUS  MOHATHSA  (MPEAMETHBIC M|
METanpeMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJECIHM, HCIOJIb3yeMble B XHMHH,
IpeoOpa3oBbIBATh IIUPOKO IPUMCHICMBbICE B XHMHH MOJCIbHBIC IIPEICTABICHUS —
XMMHYECKHAN 3HAK (CMMBOJI JJIEMEHTAa), XUMHUUecKass (opMysa U ypaBHEHHE XHMHYECKOM
peaKIMu — MPH PEIICHUH ydeOHO-TIO3HABATCIIBHBIX 3a/1a4; ¢ YYETOM 3THX MOICIBHBIX
NPEJICTABIICHUHA BBIABIIATh W XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKK HW3yYaeMbIX
00BEKTOB
— XHMHYECKUX BEIICCTB W XUMHYCCKHX pEaKlWi; BBIABIATH OOIIHME 3aKOHOMEPHOCTH,
NPUYUHHO- CJICJICTBEHHBIC CBSI3W M TPOTHBOPEYHS B HM3y4aeMBIX TMPOIECCaX U SBICHHSIX;
npeiaraTb KPUTEPUU JUIA  BBISABICHHS OTHX 3aKOHOMEPHOCTEH W IPOTHBOPCUHIA;
CaMOCTOSITEJIbHO BBIOMPATh CIIOCOO pelIcHUs ydeOHOM 3ajaun (CpaBHUBATh HECKOJBKO
BapUAHTOB PCIICHHUS, BBHIOMpPATh HAMOOJCC MOAXOAAINIMH C YYETOM CaMOCTOSTEIBHO
BBIJICICHHBIX KPHUTEPHUCB);

ba3oBbIMHU HcCIIe10BATEILCKUMH J€HCTBUSIMHA

3) YMEHHEM HCIIOJIB30BATh MOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUS,
a Tak)Ke B KaueCTBE OCHOBBI JJIA (DOPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUU;

4) mpuoOpeTeHHEe OIbITa MO IJIAHUPOBAHMIO, OPraHU3AIlMK U TPOBEACHUIO YUYEHHUECKUX
AKCTIICPUMEHTOB: YMEHHE HAOIIOATh 32 XOJ0M IPOIecca, CAMOCTOSATEIIBHO IMTPOTHO3UPOBATh
ero pesynbTaT, (GOpMYJIHpPOBaTh OOOOIICHHS W BBIBOABI 110 Pe3yibTaTaM IPOBEIAEHHOTO
OTIBITA, KCCIICIOBAHUS, COCTABIIATh OTUET O TPOJIeTIaHHON padoTe;

Paboroii ¢ undopmanuen

5) yMEHHEM BbIOMpATh, AHAIM3UPOBATh M MHTEPIPETUPOBATH MHPOPMALIUIO PAZTUYHBIX
BUJIOB M (OpPM TIPEACTABJICHHS, TOJTYy4YaeMyl0 U3 Pa3HBIX HMCTOYHUKOB (HAy4HO-
MOMyJIsipHAsl JUTEpaTypa XUMUUYECKOTO COJEPIKaHMs, CIPABOYHBIC MOCOOUS, pecypchl
WuTepHeTa); KPUTUYECKH  OICHWBATH  MPOTHBOPEUYMBYIO W HEIOCTOBEPHYIO
uH(pOpMaIHIO;

6) yYMEHHEM TIPUMCHATh pPa3UYHBIC METOJAbI M 3alpOChl TPHU TIONCKE W OTOOpE
nH(OPMAITMU U COOTBETCTBYIONINX JTAHHBIX, HCOOXOIUMBIX JIUIS BHITIOJHEHUS YICOHBIX U
MO3HABATENIbHBIX 3aJa4 ONPENCAEHHOTO THIA; MPUOOpEeTeHHe OmbITa B 00JACTH
UCIIOJIB30BaHUS  MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTHH,  OBJIAJICHUC
KyJIbTYPOW aKTUBHOTO HMCIIOJIB30BAHMS PA3TUYHBIX MTOMCKOBBIX CHCTEM; CAMOCTOSTCIIBHO
BBIOMpATh ONTUMAIbHYIO (OpMYy TMpeacTaBieHUs HHPOPMAMM W WILTIOCTPUPOBATH
perraemMbie 3a7a4d HECIOKHBIMUA CXEMaMH, JuarpaMMamu, IpyruMu GopMamu rpaduku
1 UX KOMOHMHALIUSIMU,

7) yMEHHEM HCTIOIh30BaTh U aHAJIM3UPOBATH B MPOIECCE yUeOHOM M MCCIIeI0BATEIhCKON
NeATEeTLHOCTH WH(OPMAIMI0O O BIUSHUU TPOMBIIUIEHHOCTH, CEIBCKOTO XO3SIMCTBA H
TpPaHCIIOPTa HA COCTOSIHUE OKPY’KAIOIICH MPUPOTHOMN CPEIbI;

YHI/IBepcaHLHLIMI/I KOMMYHUKATHBHBIMHA JeUCTBUSIMHA

8) yMeHHeM 3aJlaBaTh BONPOCH (B XOJA€ Juanora W/WIW IUCKYCCHM) TIO CYIIECTBY
o0cyxmaemMoil TeMbl, (POPMYJIUPOBATH CBOU MPEJIOKEHUS] OTHOCUTENIBHO BBIMIOJHEHUS
MPEJIOKEHHON 3a/1a4u;



9) MPUOOPETEHNE OMbITAa TMPE3CHTAIMHU PE3YJIbTaTOB BBINOJHCHUS XHMHYECKOTO
IKCIIEpUMEHTa (JTa0OPATOPHOTO OIBITA, TA00PATOPHON PAOOTHI IO MCCIEAOBAHNIO CBONCTB
BEILIECTB, YYEOHOTO IIPOCKTA);

10) 3aMHTEPECOBAaHHOCTh B COBMECTHOH CO CBEPCTHHKAMH IIO3HABATCIBHON U
UCCJICIOBATENLCKON NIEATEIPHOCTH TMPHU PENICHHH BO3HUKAIOIIMX IMPOOJIEM Ha OCHOBE
yuéTa OOIMX MHTEPECOB W COTJIACOBAaHWS TMO3MIMKA (0OCYXIEHHs, OOMEH MHEHHUSIMH,
«MO3TOBBIE IITYPMbD», KOOPAMHAITUS COBMECTHBIX JACHCTBUH, ONPEACICHUE KPUTECPUEB TI0
OTICHKE KaueCTBa BBHITOJIHECHHOU PadOTHI U JIp.);

YHI/IBepcaJILHbIMI/I PEryJsaiTUBHBIMHA IleﬁCTBHHMH

11) yMEHHEM  CaMOCTOSITENbHO  ONPENENATh LEIU  JEATEeIbHOCTH, IUIAHUPOBATb,
OCYIIECTBIISITh, KOHTPOJMPOBaTh W TpPU HEOOXOJUMOCTH KOPPEKTUPOBATH  CBOIO
NeSATeIbHOCTh, BBIOMpAaTh HaubOonee dS(PQPEeKTUBHBIE CIMOCOOBI peHIeHUs Y4eOHBIX W
[03HABATEJIbHBIX 33/1a4, CAMOCTOSITENIbHO COCTABIIATh UM KOPPEKTUPOBATH MPEAIOKEHHBIN
QITOPUTM JIEWCTBHM MPU BBINOJTHEHUH 3aJaHUM C Y4ETOM MOIYYEHHUS HOBBIX 3HAHUU 00
U3y4aeMbIX O0OBEKTaX — BEIIECTBAX M PEAKIUAX; OICHUBATh COOTBETCTBHE IMOIyUYEHHOTO
pe3yJsbTaTa 3asABICHHON LIENH;

12) yMEHHEM HCIONb30BaTh W AHAIM3UPOBATh KOHTEKCTHI, TpejiaracMble B YCIOBHUU

3aJaHnH.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB IO OCBOEHUIO 00S3aTENBHOTO COJAEpPKaHUS,
YCTAHOBJICHHOTO JaHHOW MNpUMEpHOW pabodeill MporpaMmoi, BBIACISIOT: OCBOCHHBIC
0o0yJaronMMucs Hay4dHbI€ 3HAHWS, YMEHUS M CIOCOOBbI NIEUCTBHM, crerupuyecKue s
MpPEIMETHON 00J1acTu «XUMHs», BUABI JEATEILHOCTH 1O TOJYYEHUIO HOBOTO 3HAHMS, €ro
WHTEpIpEeTalui, MpeoOpa30BaHUIO M TMPUMEHEHUIO B Pa3JIMYHBIX YYEOHBIX U HOBBIX
CUTYyaIUsIX.

[IpenMeTHble pe3yJbTaThl OTpaXaroT CHOPMUPOBAHHOCTH Y OOYYAOUIUXCS CIIETYIOIIUX
YMEHUM:

8 KIIACC

1) packpvieams cmbicl OCHOBHBIX XUMHUYECKHX TMOHSTHUM: aTOM, MOJIEKYJa, XUMHUYECKUM
AJIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BELIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOJHAs),
BAJICHTHOCTb, OTHOCUTEIIbHASI aTOMHAsI U MOJIEKYJIIpHAsI Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBasi JIOJIsl XUMUYECKOTO DJIEMEHTA B COCTMHEHHUH, MOJISIPHBIN 00BEM,
OKCUJ, KHCJIOTa, OCHOBaHHUE, COJIb, AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIIEHUS,
XUMUYECKass peakius, KilacCu(PUKaimus peakiuid: peakiuu COCAUHEHUS, PEaKIUU
Pa3JIOKEHUsI, PEAKIMU 3aMelIeHUs], peaKluid OOMeHa, HK30- M DHJAOTCPMHUUECKUE PEaKIINu;
TerioBoM 3G EKT peakuuu; siApO aToma, AJICKTPOHHBIN CJIOW aToMa, aTOMHas OpOUTalb,
paguyc atoma, XMMHMYECKas CBs3b, MOJSPHAs W HEMOJISIpHAs KOBAJIGHTHAs CBsI3b, MOHHAS
CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MACCOBas JI0JIsl BELIECTBA (IIPOLIEHTHAS] KOHIIEHTpAIIHS)
B PacTBOpE;

2) unntocmpuposams B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHMX NOHATHH (cM. 1. 1) m
MPUMEHSITH 3TH MNOHSTHUS MIPU OMUCAHUU BEIIECTB U UX MPEBPALICHUN;

3) ucnonvzosams XWMHUYECKYIO CHMBOJUKY i COCTaBIieHUS (OPMYJT BEIIECTB U



YPaBHEHUN XUMHUYECKUX PEaKIUN;

4) onpedensimb BAJICHTHOCTb aTOMOB JJIEMEHTOB B OWHApHBIX COCJAMHEHMSX; CTEICHb
OKHCJICHUS DJIEMEHTOB B OWHApHBIX COCAMHEHUSX; MPUHAJICKHOCTh BEHIECTB K
onpeneIEHHOMY KJIACCy CO€IMHEHUM 10 (hopMysiaM; BUJI XUMUYECKOHN CBA3U (KOBaJCHTHAs U
MOHHAas) B HEOPTraHUYECKUX COCAMHEHUSX;

5) packpvieamsb cmuvicn Ilepmoguueckoro 3akona JI. M. MenpaeneeBa: NEMOHCTPUPOBATH
MOHMMAHUE TEPUOJUYECKOM 3aBUCUMOCTH CBOWCTB XHUMHYECKHUX DJIEMEHTOB OT WX
noJiokeHus B [lepuonyueckoi cUCTEME; 3aKOHOB COXPaHEHHS MAacChl BEIIECTB, IOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUS, 3aKOHAa ABOTraJpo; OMUCHIBATh U XapaKTepU30BaTh
Tabnmmunyto Gopmy Ilepronnyueckoit CHCTEMBI XUMHUYECKUX 3JIEMEHTOB: pa3indyaTh TMOHITHS
«rnaBHas noArpynna (A-rpymma)» u «mnoboynas noarpynna (b- rpynna)», Mansie v 00bIINE
NEPHUO/IbI; COOTHOCUTHh 0003HAYEHUS], KOTOPBIE UMEIOTCS B Ta0JIMLIE
«llepuonnueckass cucrema xumudeckux snemeHToB JI. M. MenneneeBa» ¢ YUCIOBBIMU
XapaKTEepPUCTUKAMU CTPOCHHUS aTOMOB XMMUYECKUX IJIEMEHTOB (COCTaB U 3apsll Ajpa, od1iee
YHCJIO AJIEKTPOHOB U PACTIPEICIICHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

6) kraccuguyuposamv  XUMUYECKHME  DIIEMEHTHI;  HEOPraHMYECKUE  BEIIECTBA;
XUMHUYECKUE peakiuu (M0 4YHCIy U COCTaBy Yy4YacTBYIOIIUX B PEAKIMU BEIECTB, IO
TersioBoMy b dexTy);

7) xapakmepuzoeamsv (Onucvléamsy) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB,  MOJATBEpXKJas  OMNHCAHWE  NpUMEpaMH  MOJEKYJSIPHBIX  ypaBHEHHI
COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUA;

8) mpoecHo3uposams CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTAaBa;
BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX MTPEBPAILICHUNA B Pa3IUYHBIX YCIOBUSX;

9) ewbiyucHAML OTHOCUTENBHYIO MOJEKYISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB,;
MacCOBYIO JIOJK0 XMMHUYECKOI'O 3JIEMEHTA MO (OopMyJie COEIUHEHHUS; MACCOBYIO JOJIO
BEILIECTBA B PACTBOPE; MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUUECKON PEAKIINU;

10) npumenssms OCHOBHBIE OIEPALMU MBICIUTENBHON AEATEIbHOCTH — aHalu3 H
CHUHTE3, CpaBHCHHE, OOOOINCHHE, CHUCTeMaTH3aIMI0, KJIacCH(PHUKAIMIO, BBISBICHUC
MPUYUHHO-CJIEACTBEHHBIX CBA3€d — JIJI1 M3YYEHHS] CBOMCTB BELIECTB M XMMHUYECKHUX
peaKkiuii; eCTeCTBEHHOHAy4YHbIC€ METOJbI TO3HaHUS — HaOI0JIeHne, H3MEpEHUeE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN );

11) cnedosamv TpaBUiaM TIOJIb30BAHUS XWMHUYECKOW TOCYyI0H W 1abopaToOpHBIM
o0opy/noBaHHEM, a TaKXe MpaBHjiaM OOpalleHus C BEIIeCTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMHU TIO BBITOJIHEHUIO JTa00paTOPHBIX XWMHUYECKUX OIBITOB MO TMOJYYCHUIO U
coOMpaHuIo ra3000pa3HbIX BELIECTB (BOAOPOIA U KUCIOPO/Ia), MPUTOTOBIEHUIO PaCTBOPOB C
OIPENETIEHHON MACCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA; IJIAHUPOBATH U MPOBOJUTH
XUMHYECKHUE SKCTIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIOT C TTIOMOIIBIO
MHIUKATOPOB (JTakMyc, peHondraaent, METUIIOPAHK U JIp.).

9 KUIIACC

12)packpwiéams cmblci OCHOBHBIX XMMHYECKHUX MOHATUH: XMMHUYECKHH DJIEMEHT, aTOM,
MOJIEKYyJla, WOH, KAaTHOH, aHHOH, MPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, BAJIEHTHOCTD,
AIIEKTPOOTPHUILIATETILHOCTh, CTETIEHb OKHCIICHUS, XUMUYECKasi peaklus, XUMUYECKasi CBS3b,
TeIoBol 3¢G¢eKT peakuud, MOJib, MOJSIPHBIE 00BEM, pPACTBOP; AJNEKTPOJIUTHI,
HERJIEKTPOJIUTHI,  3JCKTPOJIMTUYECKAs  JUCCOLMALMSA, PpEaKUUd HOHHOro  oOMeHa,



KaTraau3aTop, XUMHUYECKOE paBHOBecHe, oOOpaTUMble U HeEoOpaTUMBbIE pPEaKluu,
OKHCIIUTEIIbHO- BOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCIIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U
BOCCTaHOBJICHHE, AJUIOTPOINHs, aM(pOTEPHOCTh, XUMHUUYECKasi CBA3b (KOBaJCHTHAsl, MOHHAs,
MeTaJuInyecKas), KpUCTAIMYecKas pemeTka, KOpPpO3Usi METauIoB, CIUIABBI; CKOPOCTh
XUMHUYECKOM peakiuu, npeaenbHo gomyctuMas konnentpanus (I11K) Bemectsa;

13)unmiocmpuposams B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TMOHATHH (cM. 1m. 1) m
MPUMEHSITH 3TH MOHSTHUS MIPU OMUCAHUU BEIIECTB U UX MPEBPAICHUN;

14)ucnonv3oeamy XUMHUYECKYI0 CHMBOJHUKY JJIi COCTaBiCHHS (OPMYN BEIIECTB H
YPAaBHEHUU XUMHUYECKUX PEAKIIN;

15)onpedensms  BaJEHTHOCTb M CTENEHb OKHUCJIECHHS XHMHYECKMX JJEMEHTOB B
COEAMHEHUAX PA3JIMYHOIO COCTaBa; NMPUHAUICKHOCTh BEHIECTB K OINPEAEIEHHOMY KIAacCy
coeAuHEHU 1o (popMyam; BUJ XUMHUUECKOHN CBSI3U (KOBaJICHTHAs, HOHHAs, METAJTMYECKas)
B HEOPTaHWYECKUX COCJIMHEHUSX; 3apsAJl MOHA M0 XUMHUYECKOU (popmylie; XxapakTep Cpe/bl B
BOJHBIX pAacTBOPAaxX HEOPraHMYECKUX COEAUHEHUM, THUN KPUCTAIUIMYECKOW PEIIETKU
KOHKPETHOI'O BEIIECTBA;

16)packpvieams cmoica lepuogmueckoro 3akoHa /. 1. MeHneneeBa u 1€MOHCTPUPOBATH
€ro TNOHMMAaHHUE: OIMHCHIBATh M XapakTepu3oBaTh Tabmuunyio Gopmy Ilepuoanueckoi
CHUCTEMbI XMMUYECKUX AJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs noArpymnmna (A-rpyrma)» u
«mobounass mnoarpynmna (b-rpymma)», wmanble W GoNblIME€ TEPHOJBI; COOTHOCHUTHh
0003HAUEHHUsA, KOTOpPbIE HMEIOTCA B IEPUOAMYECKOW TaldauUe, C  YHCIOBBIMHU
XapaKTEPUCTHUKAMU CTPOCHMSI aTOMOB XUMHUUYECKHUX 3JIEMEHTOB (COCTaB M 3apsf sapa, ooliee
YUCJIO DJIEKTPOHOB U paclpeielieHue UX MO 3JIEKTPOHHBIM CJIO0SIM); OOBSCHSTH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCIMHEHUM B MPENENIax MajbIX
MEPUOJIOB U TJIABHBIX MOATPYIIN C YYETOM CTPOEHHUS UX aTOMOB;

17)knaccuguyuposams ~ XUMHUYECKUE  DJIEMEHTHI;  HEOPraHMYECKHE  BEIECTBA;
XUMHUUYECKHE peakiuu (10 YUCIy U COCTaBy YYacTBYIOUIMX B PEAKIMHU BEIIECTB, IO
TerIoBoMy G (DEKTy, 10 UBMEHEHHIO CTENICHEH OKUCIICHHS] XUMUUECKUX JIEMEHTOB);

18)xapaxmepuzoeams (ONMUCHIBATH) OOIIME W CHEIMU(PUYECKUE XUMHUYECKHE CBOMCTBA
MPOCTBIX M CIIOXKHBIX BEHIECTB, MOATBEPXkAAasi OMUCAHHE MPUMEPAMHU MOJIEKYJSIPHBIX U
VMOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINI;

19)cocmasnams ypaBHEHUS DJIEKTPOJMTUYECKOM AUCCOLMALUMA KHUCIOT, IIEJIO0YEeU U
COJICH; TIOJIHBIE M COKpAIEHHBIC YpPaBHEHHUS PEaKIUii MOHHOTO OOMEHA; ypaBHEHUS
peaKuuii, NOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUUYECKOM CBSA3M MEXKIY BELIECTBAMU
Pa3IMYHBIX KJIACCOB;

20)packpvieams CYWHOCD OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEJICTBOM COCTABIICHHUSI SJIEKTPOHHOTO OajaHca 3TUX PeaKluid;

21) npoeHo3upoeams  CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHS;
BO3MOKHOCTH MPOTEKAHUSA XUMUYECKUX MTPEBPAIICHUN B PA3JIMUHBIX YCIOBUSIX;

22) gviyuciAimbs OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIDHYHO MAcChl BEILECTB;
MacCOBYIO JIOJII0 XMMHUYECKOTO 3JeMEHTa Mo (opMylsie COeAMHEHUS; MAacCOBYIO JOJIO
BEILIECTBA B PACTBOPE; MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;

23) credoeamv TIpaBWIaM TIOJB30BAaHHS XHMUYECKOW TMOCYIOoW U  JIaOOpaTOPHBIM
o0Opy/sioOBaHHMEM, a TaKKe TNpaBHJIaM OOpalleHHss C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMHU TI0 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHUYECKUX OIBITOB IO IMOJYYEHHUIO U
cOoOMpaHMIO ra3000pa3HBIX BEIIECTB (AMMHAKa U YTICKUCIIOTO Ta3a);

24) nposooums peakiuu, MOATBEPKIAIONINE KaueCTBEHHBIH COCTAaB Pa3IMYHbIX BEIECTB:



pacro3HaBaTh OMBITHBIM MyTEM XJIOPUA-, OpOMUI-, HOUI-, KapOoHaT-, pocdat-, cunukar-,
cynbdar-, TUIPOKCUA-UOHBI, KATHUOHBI aMMOHHUSI M MOHBI H3YYEHHBIX METAILIOB,
MPUCYTCTBYIOIIKE B BOAHBIX pACTBOPaX HEOPTaHUYECKHUX BEUIECTB;

25) npumeHsams OCHOBHBIC OTNEpAIIMU MBICIIUTEILHON ACSTEIBbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEHHUE, 0000IIeHNEe, CUCTEMAaTH3allMIO, BHISBICHUE MPUUMHHO-CIIEICTBEHHBIX CBA3EH
— JUIS U3YYEHHs] CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIUN; €CTeCTBEHHOHAy4YHbIC
METOJbl TO3HAHUSI — HAOIIOJICHUE, W3MEPEHUE, MOJECIUPOBAHUE, OSKCIIEPUMEHT
(peasibHBIN U MBICIICHHBIN).

YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VIS
YUYEHHUKA

8 KJIACC

Xumus. 8 knacc/I"adpuensa O.C., OctpoymoB WN.I'., CnagkoB C.A., AKIIMOHEpHOE OOIIECTBO
«M3narensCcTBO

«HpOCBGHIGHI/Ie»;

Xumus. 8 kinace: yueonuk / O. C. I'abpuensia. — 7-e uzj., ucnp. — M.: Jlpoda, 2018. — 287, [1]
c.: ui. — (Poccuiickuii yueoHuk).BBeure cBoil BapuaHT:

9 KJIACC

Xumus. 9 knacc/Kysnenoa H.E., Turopa .M., I'apa H.H., OGmiectBo ¢ orpaHm4eHHOM
OTBETCTBEHHOCTBIO

«M3narenbckuii  nentp BEHTAHA-TPA®y»; AxumonepHoe o6mectBo «M3maTenncTBo
[IpocBenienne»; Beeaure cBOM BapuaHT:

METOAUYECKHE MATEPHUAJIBI JIA
YUUTEJIA

8 KIIACC
1. I'abpuensu O.C. Uzyyaem xumuto B 8 ki.: aumakruueckue matepuaisl / O.C. ['aOpuensH,
T.B. CmupHOBa.
— M.: biuk 1oroc

2. Xumusi: 8 kjacc: KOHTPOJbHBIE W TpoBepouHblie pabotsl K yueOHUKYy O.C. ['abpuensna
«Xumusi. 8 Kjace»

/ O.C. I'abpuensn, I1.H. Bepeskun, A.A. Ymakosa u ap. — M. : [lpoda

3. T'abpuensn O.C., Buckoboitnukosa H.II., flmykoBa A.B. HacTonbHas KHUTa yuuTens.

Xumus. 8 ki.: Metoauueckoe nocodue. — M.: [lpoda

4.T'abpuensa O.C., PynoB H.H., TonkynoB B.M. Xumuueckuil 3KCepuMEHT B IKoJie. 8
kiacc. — M.: Jlpoda

5. Amxumuk  (http://www.alhimik.ru/) - oamH W3 Jy4mmMX CaTOB PYCCKOS3BIYHOTO
XUMUYECKOro VHTepHeTa OpPUEHTHUPOBAHHBIM HA YYHMTENs M YYCHHKA, TPENoJaBaTels W
CTY/CHTA

9 KJIACC


http://www.alhimik.ru/)

1. Ky3nenosa H.E. popmupoBanue cuctemM NOHATHI TPU OOYYEHUH XUMHH: KHUTA IS
yuurens.- M.: [IpocBenieHue.

2. Kysnenosa H.E., Illatanop M.A. npobieMHOe 00ydeHHE HAa OCHOBE MEXKIIPEIMETHOM
uHTerpauu ( Ha IpuMepe TUCIUILINH €CTeCTBEHHOHAYYHOTO MUKIA): YueOHoe mocodue

,- CII6.: O6pa3zoBanue.

3.T'apa H.H., 3yeBa M.B. Xumus, cucrema 3agaHuil JJis KOHTPOJISI 0OS3aTEIILHOTO
YPOBHSI TIOJTOTOBKH BBIMTYCKHUKOB OCHOBHOM 1IKOJBI. - M.: Bentana-I'pad

4, TuroBa .M. Manplii XuMu4eckul TpeHaxep: TexHOoJOorus OopraHu3aluu aJalTHBHO-
pa3BUBAOIIMX auanoros, KommiuekT nuaakTudeckux wmarepuanoB s 8-11 kmaccos
o01eobpazoBarenbHOM MKoOJEL.- M.: Bentana-I"pad.

5. 3yeBa M.B., I'apa H .H. HoBbie KOHTpOIBHBIC U TIPOBEPOUYHBIE PaOOTHI 10 XUMUH. 8-9
kiaccel. — M.: Jlpoda.

6. Anxumuk  (http://www.alhimik.ru/) - omuH wu3 Jy4mux CcalTOB PYCCKOS3BIYHOTO
XUMU4YecKoro MHTepHEeTa OpUEHTUPOBAHHBIM HAa YYWTENd W YUYEHHKA, MpEnoAaBarelsi U
CTyJCHTa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
8 KIIACC

https://chem-oge.sdamgia.ru/
https://yabs.yandex.ru/count/
https://chemege.ru/teoriya-oge-po-ximii/
https://yandex.ru/tutor/uroki/oge/khimiya/

9 KVIACC

https://chem-oge.sdamgia.ru/
https://yabs.yandex.ru/count/
https://chemege.ru/teoriya-oge-po-
ximii/
https://yandex.ru/tutor/uroki/oge/khi
miya/
MATEPHAJIBHO-TEXHUYECKOE OBECITEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA

YUYEBHOE OBOPYJIOBAHUME

Xumuueckass JiabopaTtopHas TMOCyAa, amnmapaTtel M HOpUOOphl. XHUMHYEcKas Mocyaa
NOAPA3AENAETCA HA IBE TPYNIIBL: U1l BBIITOJIHEHUS OIBITOB YYAIIMMUCS U IEMOHCTPALIMOHHBIX
OTIBITOB.

[Tpubopsl, anmapaTel ¥ YCTAaHOBKH, HCIOJb3yeMble HA YpPOKaxX XHMHH, MOAPA3JEISIIOT Ha
OCHOBE IMPOTEKAIOIINUX B HUX (PU3MYECKUX M XUMUYECKUX MPOIECCOB C YUaCTHEM BEIIECTB,
HaxXOJSIIMXCS B PA3HBIX arperaTHbIX COCTOSHUAX:

1) mpuOopsI AJig pabOTHI C Ta3aMu - MOJIy4YeHHUE, COOMpaHUe, OUYUCTKA, CYIIKA, MOTJIOIMIEHNE
ra3oB; pEaKLIUH MEXIY ITIOTOKAMU T'a30B;

2) anmapatbl ¥ MPUOOPHI IS ONBITOB C JKUIKUMU U TBEPAbIMH BEIIECTBAMU - MEPETOHKA,
(¢unbTpOBaHME, KPUCTAJUIM3ALMS; MPOBEICHUE pEaKUUid MEXKIY TBEPJbIM BELIECTBOM U


http://www.alhimik.ru/)

KUJIKOCTBIO, )KUJIKOCTBIO U JKUIKOCTBIO, TBEPABIMU BEIIECTBAMH.

Bue »TOl KiaccuuUKalMK HAXOIATCA JBE TPYIIbl y4eOHOM ammaparypbl: IS U3y4YeHUs
TEOPETUYECKUX BOIPOCOB XWMHHM - WIUTIOCTpalUsl 3aKOHA COXPAaHEHHs MacChl BELIECTB,
JEMOHCTpAUUs DJIEKTPONPOBOJHOCTA PACTBOPOB, JEMOHCTpalus [IBUKEHUS HOHOB B
ANEKTPUYECKOM TIOJIC; JJISI M3YYEHUS CKOPOCTH XUMHUYECKOW pEakUu U XUMHUYECKOTO
paBHOBeCHsI; IS WUIIOCTpPAIMd XHUMHYECKHX OCHOB 3aBOJICKMX CIOCOOOB TOJyYEHHUS
HEKOTOPBIX BEIIECTB (CEPHOM KUCIOThI, aMMHAKa U T. II.).

BcnomorarenbHyto poJib UTpatoT U3MEPUTENBHBIE U HarpeBaTebHbIE MPUOOPHI, Pa3IUYHbIE
MIPUCTIOCOOJICHHUSI JIJIS1 BBITIOJTHEHHUS OTIBITOB.

Mogaenu. OO0bekTaMu MOJEIUPOBAHUS B XMMUU SIBIISIIOTCS aTOMBI, MOJEKYJbl, KPUCTAJLIBI,
3aBOJICKHME allaparbl, a TaKXe MPOUCXOJAlIMe Tpolecchl. B mpemnonaBaHuuM XUMUU
UCIIOJIB3YIOTCSl MOJIENIA KPUCTAITMYECKUX PEIIETOK anMmasa, rpadura, cepsl, hocdopa, okcuaa
yraepona(IV), uona, »xenesa, meau, maraus. HaGopsl Mojeneil aToMOB JUisl COCTaBIICHUS
IaPOCTEPKHEBBIX MOJEIEH MOJIEKY IPHU U3YUEHUN OPTaHUYECKON XUMUMU.

VY4eOHble mocoOusi Ha medaTHOM ocHoBe. B mpouecce 00ydeHHs XUMHHM MCIOJNb3YHOTCS
cieayrolre TabJIuibl TOCTOSHHOTO SKCIOHUpoBaHus: «[lepuonnueckas cucreMa XUMHYECKUX
anementoB JI. M. MenaeneeBa», «Tabnuia pacTBOPUMOCTH KHUCIIOT, OCHOBAaHMM U COJICH,
«ONEKTPOXUMHUUECKUH P HAIPSIKEHUI METAILIIOBY.

Jlnst  opraHu3aly  CaMOCTOSITENIBbHOM PabOThl  00yYaromuxcsi Ha ypPOKax HCHOJIB3YIOT
pa3HOOOpa3Hble JUAAKTUYECKHE MaTepualbl: TETPaJAW HA IE€YaTHOM OCHOBE, KAPTOUKHU C
3aJlaHUSIMHU Pa3HOM CTENEHU TPYAHOCTU JJI U3YyYEHHs] HOBOTO Marepuasa, CaMOIPOBEPKHU U
KOHTPOJISI 3HAHUH y4daIuxcs.

DKpaHHO-3BYKOBBIE Cpe/ICTBa OO0yuYeHMs. ODKpPaHHO-3BYKOBBIE TOCOOUSI JEsTCA Ha TpHU
OOJIbIIIME TPYIIIbI: CTaTUYHBIC, KBA3UJAMHAMUYHbBIE U AUHAMHUYHBbIC. CTaTUYHBIMH SKpPAHHO-
3BYKOBBIMHM CpPEJICTBAMH OOY4YEHHMsI SBISAIOTCS AWAPUIbMBI, IUANO3UTHUBBI (Claiibl),
CIMHUYHBIE TpaHcHapantel s rpadompoexropa. Cepur TpaHCHAPAHTOB TMO3BOJISIIOT
MMHUTHPOBATh JBUKEHUE IMYyTEM IMOCIEAOBATEIHOTO HAJIOXEHUSI OJHOrO TpaHCIapaHTa Ha
npyroii. Takue cepur OTHOCSAT K KBa3UAMHAMUYHBIM SKPAHHBIM TTOCOOHSIM.

JInHAMUYHBIMH KPAHHO-3BYKOBBIMH TIOCOOUSIMU SIBJISIFOTCSI TIPOM3BENICHUS KMHEMartorpada:
JOKYMEHTAJIBHOTO, XPOHHUKAJIBbHOIO, MYJIbTUILNIMKAIMOHHOTO. K 3TON K€ rpymnmne OTHOCATCA
DKPAHHO-3BYKOBBIE CpEJCTBa OOYYEHHS, JUIsI TPEAbSIBICHUS HWHPOPMAIUA KOTOPBIX
HE00X0MMa KOMITbIOTEPHAsT TEXHUKA.

Texuuueckue cpencrBa oOydyeHus. [Ipy KOMIIJIEKCHOM HCIONB30BAHUM CPEICTB OO0Yy4YEHUs
HEM30€KEeH BOMPOC O BO3MOXHOCTH 3aMEHbl OJHOTO TOCOOUS APYruM, Hampumep
JEMOHCTPALIMOHHOTO WJIM  JIA0OPATOPHOTO OMbITa €ro HM300pakeHHEM Ha JKpaHe.
Nudopmanusi, comepkaiascsi B 3KpaHHOM MOCOOUH, MPEICTaBIsAET COOOM JIMIIb OTpakKeHHe
peallbHOrO0 MHupa, M TI03TOMY OHa JIOJDKHA HWMETh OINOPY B YYBCTBEHHOM OIIBITE
oOyyarouuxcs. B mpoTuBHOM ciiydae GOpMHUPYIOTCS HEMPABUIIbHBIE U (DOPMaJIbHbIE 3HAHUS.
OcobenHo  omacHO  (OPMHUPOBAHHWE  HCKAXEHHBIX  MPOCTPAHCTBEHHO-BPEMEHHBIX
MPEACTaBICHUM, TOCKOJIBKY SKPAHHOE MPOCTPAHCTBO M BPEMSI 3HAYUTENIBHO OTIMYAOTCS OT
pealbHOTO TPOCTPAHCTBA W BPEMEHH. ODKpaHHOE IMOCOOME HE MOXET 3aMEHUTh COO0OM
peanbHBI OOBEKT B MPOIIECCE €r0 MO3HAHUS BBUAY TOTO, YTO HE MOXKET OBITh MCTOUYHHUKOM
YYBCTBEHHOTO OIbITA O CBOMCTBAaX, CYIIECTBEHHBIX MPU M3YUYEHUHM XMMHU: LIBETE, 3amaxe,
KPUCTALTMYECKOM CTPOEHUU U T. 1. B TO ke BpeMsi pu HAIMYKUM Y YYAIIUXCSl 10CTaTOYHBIX
YYBCTBEHHBIX 3HAHWM Ha HEKOTOPBIX JTamax OOydYeHHS BOCIPOM3BEICHWE XHMHYECKOTO
OMbITa B AKPAaHHOM NOCOOMM MOXKET ObITh OoJjiee Iiesiecoo0pa3HbIM, YEM €ro MOBTOpHAs



JIEMOHCTpALIHS.
OBOPYOBAHMUE JJIA ITPOBEJIEHUSA ITIPAKTUYECKUX PABOT

Harypanbubie 00bekThl. HaTypanmbHble OOBEKTHI, HUCIOJB3yeMble B OOyUYCHUHM XHMUH,
BKJIIOYAIOT B C€0S KOJUICKIIMM MHUHEPAJIOB W TOPHBIX TOPOJA, METAUIOB M CILJIABOB,
MUHEpaIbHBIX YAOOPEHUH, MIaCTMACC, KAyYyKOB, BOJIOKOH U T. . KOJIEKIIMN UCTIONb3YIOTCS
TOJIBKO I O3HAKOMJICHUSI YYalllMXCS C BHEUIHUM BHUJIOM U (DU3UYECKUMHU CBOMCTBAMH
M3Yy4aeMbIX BEIIECTB U MAaTEPUAJIOB.

XUMHUYECKHE pPEaKTUBbI M MaTepuaibl. OOpalieHre cO MHOTMMH BEIIeCTBaMU TpeOyeT
CTPOroro coOJIt0/IeHUs MPABWI TEXHUKU O€30MaCHOCTH, OCOOEHHO MPU BBHIMOJHEHUU OMBITOB
caMMMU ydamuMmucsa. Bce HeoOxXoauMmble Mepbl  MPEAOCTOPOXKHOCTH  yKa3aHbl B
COOTBETCTBYIOIIMX IOKYMEHTaX U MHCTPYKIIUSX, a TAKXKE B MOCOOUSIX JJIsl yUUTENEH XUMUM.
Haunbonee yacto ucnosib3yemMble peaKTUBBI U MaTEpHUasbl: IPOCTHIC BEIIECTBA - ME/b, HATPUIA,
KaJIbIIUH, aTIOMUHUMN, MarHui, *ejae3o, IUHK, cepa; okcuabl — meau (II), xkanbims, xenesa
(IIT), marHus;; KUCIOTBI - COJIsSIHAsl, CEpHas, a30THAas; OCHOBAHWUS - THAPOKCHUJ HATpHs,
TUAPOKCHUJT KalblMs, THAPOKCUI Oapus, 25%- HbIA BOAHBIA pacTBOpP amMMHUaKa; COJU -
xiopuael Hatpus, memu (I1), sxenesa(Ill); HuTpaThl Kajus, HaTpus, cepeOpa; CyabhaTsl
memu(Il), sxemesza(ll), xeneza(Ill), amroMuHMA, aMMOHHUA, Kalug, OpPOMHJI HATPUS;
OpPraHMYECKUE COCIMHEHUsI - KpaxMall, [JMUEPUH, YKCyCHasi KHUCIOTa, METHJIOBBIN
OpaH>KeBbIH, heHoNPTaIeuH, JaKMYC.



