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INOACHUTEJIBHASA 3AIIMCKA

[IporpammMa TO XWMHM Ha YypPOBHE OCHOBHOTO 00mero o0Opa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O O0IIET0 00pa30BaHMUsl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe enepanbHON pabodeil MporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICTIIIMU MPETOJaBaHus YICOHOTO TIpeIMeTa « X UMM
B 00pa3oBaTeNbHBIX OpraHmu3aiusiax Poccuiickoit denepanumu.

[Iporpamma mo xuMuu Aa€T MOpPENCTABICHUE O IENAX, OOIeW CTpaTeruu
o0y4yeHHsi, BOCHUTaHUS W Pa3BUTHS OOYy4YAIOMIMXCA CPEACTBAMU Yy4eOHOIO
npeaMera, yCTaHaBIUBaeT  00sA3aTeNbHOE IPEeIMETHOE coJiep KaHue,
peayCMaTpuBaeT pACIpENEeICHUEe €ro Io KilaccaM M CTPYKTYpUPOBAHHUE IO
pazienaM M TEMaM MPOrpaMMbl MO XUMHUHU, OMNPEAENSIeT KOJIUYECTBEHHBIE H
KaueCTBEHHbIE XapaKTEPUCTUKU coJiep KaHus, PEKOMEHTYEMYIO
MOCJIEIOBATEIPHOCTh ~ M3YYEHUS XUMHUM C YY4ETOM  MEXKIOPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
O0COOEHHOCTEH  OO0yYaromuxcsi, OINpeAeNseT BO3MOXXHOCTH TMpeaMera s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a TakKe TpeOOBaHHM K
pe3yJibTatamM 00y4YeHHs] XUMUM Ha YPOBHE II€JICH M3yUeHHs MPpeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JIEATEILHOCTH OOYYalomerocss Mo OCBOCHUIO
y4eOHOTO COep KAHMUS.

3HaHWE XHMHH CIYXXUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyyJarouierocs, €ro MnpejacTaBICHUN O MaTEPUAIILHOM €IWHCTBE MHPA, BAKHYIO
poJib WrpaioT (GOopMUPYEMbIC XHMHUEH MPEICTABICHUS O B3aWMOIIPEBPAIICHUIX
DPHEPTUU M 00 HBOJIOIMU BEIICCTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUSI.

N3yuenue xumun:

CIOCOOCTBYET  pealiM3allid  BO3MOXHOCTEH  JUIsi  camMOpa3BUTUS U
dbopMupOBaHUS KYJIbTYpPHI IMYHOCTH, €€ 001IeH 1 (PYHKITMOHAILHON TPaMOTHOCTH,

BHOCUT BKJIJ, B (POPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaroumxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM  y4yeOHOH  JesTeNbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIIEOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKM3HU, TaK U B PO ECCHOHATBHON ACSITENbHOCTH;

3HAKOMHUT CO CHEIMU(GUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LEJIOCTHOTO B3IJIsA/1a Ha €IUHCTBO MPUPOBI U YETOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TaroM B (pOPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCSl;



crocoO0CTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3zoBaHue 00yJaIOIIUXCA.

JlaHHBIE HampaBjieHUs B OOyYEHHUU XUMHH OOECIEUMBAIOTCS CHEIU(OUKON
COJCp)KaHUsl  y4yeOHOro  TpeaMeTa, KOTOpPBIH  SIBISETCS  IEIaroru4ecKu
aIalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha ONpPEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMHUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XHUMHH, OCHOB
HEOPraHUYE€CKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHSTUN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona Kk €€ m3ydeHuto. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
TIOHATHUM O XMMHUYECKOM 3JIEMEHTE M BEILIECTBE M CUCTEMbI IIOHATHI O XMMHUYECKOMN
peaknuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHbI TI0 TPHHIIUITY
MIOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX NPEIACTABICHUN
pPa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona JI. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHUS O CTPOCHHUH aTOMa U XUMUYECKOMN CBSI3H;

— TPEACTaBICHUN 00 BIEKTPOIUTUYECKOW JIMCCOLIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX (DaKTOB, PA3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIMH OOBICHEHUS U MPOTHO3WPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHSI U MOJyYEHUS
V3y4aEeMBbIX BEIIECTB.

OcBoeHHME TMpOrpaMMbl IO XHUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMHUYECKOW COCTABIIAIOLIECH HAYYHON KapTUHBI MHUpPA B JIOTHKE
e€ CHUCTEeMHON NpPUPOJIbl, IIEHHOCTHOIO OTHONIEHWS K HAay4YHOMY 3HaHHUIO U
METOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICYECHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mNpeaMeToB: «OKPYKAIOMUA MUDPY,
«buonorus. 5—7 knacce» U «PuU3MKa. 7 KJIaccy.

[Ipy wu3yyeHUM XUMHUHM TPOUCXOJUT (PopMHpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOU
JEATEeIIbHOCTH 4YEJIOBEKAa M KaK OJHOIO0 U3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHYECKHUX
3HAHUNA — BaKHEUINUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX TMOJIOKECHHM,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B
NpUOOIIEHUM K HAyYHBIM METOJaM T[IO3HAHUS TPU HU3YyYEHUU BEIIECTB U



XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUHU MO3HABATEIHLHBIX YMEHUN U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
JESITEIbHOCTH, OCBOCHHHM MpPaBHJ O€30MacHOr0 OOpalleHHs C BEUIECTBAaMHU B
TIOBCETHEBHOM JKM3HH.

[Tpu w3ydyeHUn XMMHHU HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENU TaKUE LI, KaK:

— (¢opMUpOBaHHE WHTEUIEKTYaIbHO pPa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa3oBaHNI0, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY MPHUHSATHIO PEIICHHA,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

— HampaBJICHHOCTh OOyYeHHs] Ha CHCTEMaTH4YecKoe TMpUOOIIeHHUE
oOydaromuxcsi K CaMOCTOSATEIbHOM IM03HABATEIBHON JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHUH,

— obecreueHne ycaoBUi, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATETbHOCTH, MO3HAHUSA U CaMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMH), WMEIOIUX YHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJOB JIEATEIHHOCTH;

— ¢opmupoBanne o00meld (YHKIIMOHATLHOM H  €CTeCTBEHHO-HAyYHOM
I'PaMOTHOCTH, B TOM UYHCJIE€ YMEHHHA OOBSICHATh W OLICHWUBATH SIBICHUSA
OKPY)KarOIIEeT0 MHpa, WCIOJIBb3Ys 3HAHHUS W OIBIT, MOJYYCHHBIE MPU H3yYEeHUH
XUMUHU, TPUMEHATh WX TPU PEIICHHH MpoOJieM B TOBCEIHEBHOW KU3HU U
TPYAOBOU JIEITEIBHOCTH;

— (QopmupoBaHue y OOy4yarolmUXcs T'YMaHUCTHYECKHMX OTHOIICHUH,
MOHUMAHUS IIEHHOCTH XUMWYECKUX 3HAHUN IS BBIPAOOTKH HSKOJOTHUYECKU
1eJIeCO00pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM JEATEIbHOCTH B HEISIX
COXPAHEHHUS CBOETO 37I0POBBS M OKPYIKAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCITUTAHWIO HAa OCHOBE YCBOEHHS OOIIECUETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(MUIS M HANpPaBIEHHOCTH JAbHEHIIIETO
00yueHus.

OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YYCHUS XHUMHH HAa YPOBHE
OCHOBHOTO 00111eT0 00pazoBanwmsi, coctaBnseT 136 yacos: B 8 kitacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

COJEPXAHUE OBYUYEHUA

8 KVIACC
IlepBoHayabHBIE XMMHYECKHE TOHATHSA



[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BemecTB. [loHAaTHe 0 MeTromax Mmo3HaHws B XUMHH. UHCThIE BEIIECTBA U CMECH.
CriocoObl pa3zeseHust cMeceil.

ATOMBI M MOJEKYJIbl. XHUMHYECKHE dJIEeMEHTbl. CHUMBOJBI XHMHYECKUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CcoOcCTaBa BemlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTENbHAST MOJIEKYJIsIpHAs Macca. MaccoBasi J0JIsI XUMUYECKOTO 3JIEMEHTA B
COEMHEHHUH.

KomnuectBo Bemiectsa. Monb. MonsipHas macca. B3aumocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUMN.

Du3N4ecKUue U XMMHUUYECKUE SABJICHUSA. XUMHUUECKasl peakuus U €€ MpU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYEeCKue ypaBHeHMs. Knaccudukanus
XUMHUYECKUX PEAKIUH (COCTMHEHNS, Pa3I0KECHUSI, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTopHbIM O00OPYAOBaHUEM, U3YUEHUE U OINHUCAHUE
(bu3NYeCKuX CBOWCTB 0O0pa3llOB HEOPTAHMYECKUX BEIIECTB, HAOJIOJCHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHACHCAIMs BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
MEJTHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
OMMCaHUE MPHU3HAKOB MPOTEKAHMS XMMHUYECKUX peakiuil (pa3iioxeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE kele3a ¢ pacTBopom conu meau (1),
W3y4eHHE CIOCOOOB pa3jieieHUsi CMeced: ¢ MOMOIIbI0 MarHuTta, GUIbTPOBAHUE,
BBITIApYBaHUE, JUCTUUISAIMS, XpoMaTorpadus, mpoBeIeHUEe OYUCTKU MTOBAPEHHON
coid, HaOJMIOJEHWE W  ONHUCAHWE  PEe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJIEKYII
(LIapoCTEepPKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 3eMEHT U MpoCToe
BemecTBO. Haxoknenuwe kucimopoga B TpUpoOAe, (PU3MUYecKne UM XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopona. CrocoObI
MOJIy4eHHUs] KuUciopoja B JjabopaTopud U TpoMmblluieHHOCTH. Kpyrosopor
KHciopoaa B mpupoze. O30H — aioTporHas MoAupUKaIis KUCI0poaa.

TemnoBoit 3hdekT XUMHUUECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKUE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, YCWJICHHE MMAPHUKOBOTO 3(pekTa, pazpyiieHrne 030HOBOTO CIIOSI.



Bonmopon — anemenTt M mpocTtoe BemecTBo. Haxoknenwe Bomopona B
npupoae, GU3MYECKUe ¥ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noaydeHus. Kucnorsl u cosu.

Monsipabiii 00bEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrteBopurenb.  PacTBOpEI
HaceimieHHble 1 HEHACBIIEHHBIE PAacTBOPBI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBasi 70Jis1 BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTBOpOB B IIpuposie M B KU3HU 4esioBeKa. KpyroBopor BoAbI B IIPUPOJE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa M OUUCTKA MPUPOAHBIX BOJI.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuawl. Knaccudukarms
OKCHUJIOB:  cojieoOpa3yromniue  (OCHOBHBIC, KHCJIOTHBIE, aM(OTEepHBIE) U
HecosieoOpasyromue. Homenknarypa oOkcugoB. Dusnmdyeckue ©W XUMHUYECKUC
CBOMCTBA OKCHUOB. [lorydeHrne OKCUuIoB.

OcHoBanusi. Knaccudpukanuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHMs. Homenknatypa ocHoBaHuii. PU3NMYECKHME U XUMHUYECKHE CBOMCTBA
ocHoBaHui. [losryuenne ocHOBaHMM.

Kucnotel. Knaccudukanus kucnor. Homenkmarypa kucnor. Ousnyeckue u
XUMHUUYECKHe cBoicTBa KHCIOT. Psan aktuBHocTH MeTauioB H. H. bekerosa.
[TosryueHue KUCIOT.

Conu. HomeHnkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnyeckas CBI3b MEXKY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHUMN.

Xumuueckuii IKCnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOpOJa B BO3/IyX€E, IMOJTyUYECHHE,
coOupaHue, pacrlo3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOpOa, HAOIIOACHHE
B3aHUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpaileHuss TopeHust (Mokapa), O3HaAKOMJICHHE C OOpa3laMH OKCHIOB U
ONHMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHUE, PACIO3HABAHUE M H3y4YEHUE
CBOWCTB BOJIOpOJia (rOpeHue), B3auMojencTBue Bojioposa ¢ okcuaoM meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUCOMATEPUAIIOB), HAOIIOACHUE OOpa3IloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BELIECTBA, B3aUMOACKUCTBUE BOJBI C METAJLUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),
UCCJIeOBaHNE O0pa3loB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJII0/ICHHE U3MEHEHHUS OKPACKU MHAMKATOPOB B PACTBOpPAX KHUCJIOT W ILIEJIOUECH,
uzydyeHue B3zaumojeictBusa okcuga meau (II) ¢ pacTBOpoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJJIaMH, PEaKUU{d HEUTpaau3aluH, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOIO METaJUla APYTUM W3 PACTBOpA COJIM, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMme «BaxHelmme Kiaaccbl HEOPraHUYECKUX
COCIUHEHUN.



Iepuoanueckunii 3akoH u Ilepuoamveckass cucreMa XHUMHYECKHX
aiemMenToB JI. U. MengeseeBa. CtpoeHne aroMoB. XMMHYECKasl CBSI3b.
OKHCIUTETBbHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKHX dJeMeHTOB. [lonsitne o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENbHbIE METaJLIbl,
raJIOTe€HbI, HHEPTHHIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM()OTEPHBIE OKCHUIBI
Y TUJIPOKCUIBI.

[lepuonnueckuit 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX dJIEMEHTOB /1.
U.  MengeneeBa. KopoTkonepuonHas u  JJIUHHONEpUOAHAs  (HOpPMBI
[Tepuoanueckon cucrembl xumuueckux 3neMeHToB [. 1. Menneneea. [lepuobl
u rpynnbl. OU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYMIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YeK aToOMOB TMepBbIX 20 XUMHUYECKUX  JJIEMEHTOB
[lepnognueckon cucremsl [[. 1. MenneneeBa. XapakTepUCTUKA XUMHYECKOIO
AJIEMEHTA T10 ero nojoxeHutro B llepnonnueckon cucreme J[. . Menneneesa.

3aKOHOMEpPHOCTH H3MEHEHUs paJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB MO IPYyNIaM U MEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUECKUX
QJIEMEHTOB Ul pa3BuUTUA Hayku U npaktuku. [[. M. MenneneeB — yud€HbI U
rpa)KJaHVH.

Xumuueckass cBsizb. KoBasieHTHas (moJjisipHass M HEMOJSIpHasl) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKHUX 31EMEHTOB. MIOHHAs CBA3b.

Crenenp  okuciieHHs.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iporiecchl OKUCIEHUS K BOCCTaHOBIEHUS. OKUCIUTENIA U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpas3lioB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
IUAPOKCUIA LHMHKAa C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, IMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLIUN
(ropeHue, peakiu pa3aoKeHusl, COSAUHEHHUS ).

Mestcnpeomemmnuie ceasu

Peanuzanns meXnpeaMETHBIX CBS3€M NMpU W3YyYEHUM XHMHU B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIS1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO011e ecTeCTBEeHHO-HAYUYHbIE MOHATHUS: HAay4HbIH (akT, runoresa, Teopus,
3aKOH, AaHaliu3, CHUHTE3, KiIacCuPUKalus, TEepUOAUYHOCTh, HAOIIOACHHUE,
DKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: wmarepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
M30TONBI, PAAUOAKTUBHOCTh, MOJIEKYJA, AJEKTPUUYECKUN 3apsll, BELIECTBO, TEIO,



00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, Ta3, (pU3WYeCKUe BETUYMHBI, €IMHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadus: armocdepa, rtuapochepa, MHUHEpATbl, TOPHBIC IOPOIHI,
MOJIE3HBIE UCKOTIA€MbI€, TOTJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasI peaKUMs

[Tepuonunueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XUMHYECKUX JJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KM, KaldblHUs W HX
COCOMHEHUN B COOTBETCTBMU C IIOJIOKEHHEM 3IJIEMEHTOB B Illepuomnueckou
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BemiecTBa: BHUJbI XMMHYECKOW CBS3U. THUMBI KPUCTALIUYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIESCTBA OT THUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECCKUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCS K PpAa3JUYHBIM KJIAacCaM HEOPTraHUYECKUX
COCJIMHEHUI, TEHETUYECKas CBA3b HECOPTAaHMYECKUX BEILIECTB.

Knaccuduxaiys XuMUYECKUX PEAKIIUNA MO pa3IMYHbIM MPU3HAKaM (110 YHUCITy
U COCTaBy YYacCTBYIOIIMX B pEAKIMH BEIIECTB, MO TEIIoBOMY 3 (deKTy, Mo
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpPaTUMOCTH, TIO
Y4aCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHHS.

[lonarue o ckopoct XxuMuueckor peakiuu. [loHsTne 00 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [IoHSITHE 0 TOMOTEHHBIX M TeTEePOTEeHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. MakTopsl,
BIIUSIIOIIME HAa CKOPOCTh XUMHYECKOW pPEAKIUU M TOJO0XKEHHUE XHUMHUYECKOIO

paBHOBECHS.
OKUCIAUTENPHO-BOCCTAHOBUTEIbHBIE  pEaKLUWH,  JJIEKTPOHHBIA  OanaHc
OKHCJINTEIIbHO-BOCCTAHOBUTEIIBHOM  PEAKLIHM. CocrtaBneHue  ypaBHEHUH

OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIMH C  MCIHOJb30BAHMEM  METOAA
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOTUTUUECKONW AUCCOLUAIMN. DIEKTPOJIUTHI U HEIJICKTPOIUTHI.
Katnonsl, annoHbpl. MexaHu3m auccolMalii BEUIECTB C Pa3JIMYHBIMU BUIAMHU
xuMuueckoil cBa3u. Crenenp qucconuanviv. CUiibHbIE U CA0bIE SJIEKTPOJIUTHI.

Peakuiun nonHoro ooMeHa. Y ciioBUs MPOTEKAHUS PEaKIIU HOHHOTO OOMEHa,
MOJHBIE U COKpaIllEHHbIE HWOHHBIE YpaBHEHUs peakuuil. CBOHCTBA KHUCIIOT,
OCHOBaHMM M COJIE B CBETE€ MNPEACTaBICHUNA 00 3JICKTPOIUTHUYECKON
nucconuannu. KauectBeHHbIe peakunu Ha HOHBL. [IoHSATHE O rTUapOIN3E CONei.

Xumuueckuii IKcnepumenm:



O03HAKOMJIEHUE C MOJEISIMU KPHUCTAUNIMUYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa M ammasa), CIO0KHBIX BEIIECTB
(XJopuaa HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEeaKUuu
OT BO3JCUCTBUSL PA3IMYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPOIPOBOIHOCTU
pacTBOpOB BEUIECTB, MpolLecca AUCCOLNMALMM KHCIOT, WLIEJI0YEed U  COJeH
(BO3MOKHO  HCIHOJIb30BAHME  BHUJEO MATEPUANIOB), MPOBEJACHUE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TNPHU3HAKA  TPOTEKAHHWS  peakluidi HOHHOTO  OOMeHa
(oOpazoBaHue ocajaka, BbIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakluu pasyioKeHHUs, COCIMHEHU), Paclo3HaBaHWE HEOPTraHWYECKHUX
BEIIECTB C TOMOIIbIO KAYECTBEHHBIX pEaKIMid Ha HOHBI, pELICHUE
AKCIEPUMEHTAIIbHBIX 3a]1a4.

HemeTaJyuibl 1 MX COeIMHEHUS

OOmast xapakTepuctuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHbIe cTerneHn okucieHus. CTpoeHue M (U3HYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3auMoOJEICTBHE C METa/llaMH, HEMETajulaMH, WIeJo4yaMu). XJIIOPOBOJOPO/I.
CosisiHasg KHUCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHUE. [lelicTBue
XJIOpa W XJOPOBOJAOPOJA HAa OPTraHU3M 4YEJIOBEKa. BaxkHeHmmMe XJIOpUAbl U HX
HaXOXKJEHUE B IPUPOJIE.

OOmast xapakTepucTika 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (pU3MYECKHue CBOMCTBA
IPOCTBHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBOMcTBa cepbl. CepoBOAOPOJ, CTpoeHHUE, (U3UUYECKUE U
XUMHUYECKUEe CBOMCTBA. OKCHUIBI Cepbl KaK MPEACTABUTENMN KHUCIOTHBIX OKCHUOB.
Cepnass kuclioTa, (QuU3NUECKHE ¢ XUMHUYECKHE CBOWCTBa (00mme Kak
NpEeACTaBUTENS KJjlacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeaklnu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJIYyYEHUs CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucnoThl. COMu CEpHON KUCIOThI, KAY€CTBEHHAs peaKlus Ha
cynbdar-uon. Haxoxmenune cepsl 1 €€ COEAUHEHUN B TPHUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOWIEH cpeabl COSAUHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPeAOTBPALIEHUS.

OOmmast xapakTepucTuka 37JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTPAHEHHE B MPUPO/E,
bu3nUecKue U XUMHUIecKue cBoicTBa. KpyroBopor a3ora B mpupojie. AMMHAK, €T0
bu3nYecKkue 1 XuMUYECKHUe CBOMCTBA, MOJyueHue u npuMeHeHue. Conu aMMOHUS,
ux (U3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHue, (PU3NYEeCKue U XUMHUYECKUE
CBOMCTBa (0OIIME Kak TMPEACTAaBUTENST Kiacca KUCIOT W CHEIUpUYECKUE).
Hcnonb30BaHWEe HUTPATOB UM COJIEM aMMOHMS B Kauye€CTBE MHUHEpaIbHBIX
ynoOpeHuil. XuMHUECKOe 3arpsi3HCHUE OKPYKaIoIIe cpebl COSAMHEHUSIMU a30Ta



(KUCTIOTHBIE MOXAW, 3arpsS3HEHHE BO3AyXa, IMOYBBI W BOAoEMOB). Docdop,
aioTpornHbie Moaudukanuu (pochopa, huzMUEecKne M XUMUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dbochopras kuciora, GU3NIECKHUE U XUMHUIECKUE CBOCTBA,
nosnyuenue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPATBHBIX YIOOPEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTCICHH  OKHUCICHUS.  YTJEpOj,  aJUIOTPOITHBIE
Moau(UKAIMK, PaCIpPOCTpaHEHUE B TpHUpoAe, (QU3NYECKHe U XUMUYECKUC
cBoiictBa. Ancopomusi. Kpyrosopot yriaepona B npupozae. OKCuanl yriaepojaa, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJIy4YeHUE U TMPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoreza ri100ampHOrO TMOTEIUICHHS KIMMaTa, MapHUKOBBIN
b dexT. YronpHas KUCIoTa U €€ COH, NX (PU3NYECKUE U XUMUYECKHUE CBOMCTBA,
MOJIyYCHUE W TpuMeHeHHe. KadecTBeHHass peakinuss Ha KapOOHAT-HOHBI.
Hcronp3oBaHrue KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIINICHHOCTH M CEITHLCKOM
XO3SIMCTBE.

[lepBoHaYaIbHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCTMHEHUSIX
yraepoja (MeTaH, 3TaH, TUJIEH, alleTHUJICH, dTAHOJI, TJIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupoaHbie HMCTOYHUKU YIJIEBOJOPOAOB (Yyrojb, MNPUPOAHBIA ra3, He)Tb),
MPOAYKThl WX MepepaboTku (OEH3WH), WX POJb B OBITY W IPOMBIILICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUPaAX, OCJIKaX, YIJIeBOJax — U UX
poli B OJKM3HH UeJOBeKa. MaTepuaqbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHUYCCKUX COCTUHCHUM.

KpemHuuii, ero ¢usnueckue M XUMHYECKHE CBOMCTBA, IMOIY4YEHUE U
npumeHeHnue. CoeauHeHHs KpemMHusi B mpupozae. OOume npeacraBieHuss o0
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKAThl, X KCIOJIb30BAaHUE B
ObITy, B TIPOMBINIUICHHOCTH. BakHEWIIe CTPOUTENbHBIE MaTEepHaNbl: KEPaMHKa,
CTEKJIO, IIEMEHT, 0eToH, *keje300eToH. [Ipobiembl 6€30MacHOro0 MCIOJIb30BaHUS
CTPOUTETBHBIX MAaTEPUAJIOB B IIOBCEIHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHUE 00pa3I0OB HEOPTAHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIMN HA XJIOPHUI-UOHBI U HAOIIOACHUE TPU3HAKOB
UX TPOTEKAHMs, OIBIThI, OTpaKaIOIIMEe (PU3NUECKHME U XMMHYECKHUE CBOMCTBA
TaJIOTEHOB M WX COEJIMHEHUH (BO3MOXKHO HCIIOIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAaKOMJIEHHE ¢ oO0pas3iaMud XJOpPUIOB (TaJOTEHHIIOB), O3HAKOMJICHHUE C
obpasmmamu  ceppl W €€ COCNUHCHHSIMH  (BO3MOXXHO  HCIIOJIBH30BaHUE
BUJICOMATEPUAIIOB), HAOJIIOJCHUE Mpoliecca OOYIIIMBaHMS caxapa IoJl JIEUCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, HW3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBEJICHNE KaueCTBEHHOM peakIuy Ha cyJbdar-
WOH W HaOIIOJeHWe TpH3HaKa e€ MPOTEKaHWs, O3HAKOMIICHHE C (PU3UYECKUMU
cBoiicTBamu azota, (ochopa M uX coeguHEHUN (BO3MOKHO HCIIOIH30BAHUE
BUJIECOMATEPUAIIOB), 00pa3laMu a30THBIX U (OChHOPHBIX yAOOpEHUid, MOTyUEHHUE,



coOupaHue, paclo3HaBaHWE W U3YYEHHUE CBOMCTB aMMHaka, IPOBEJCHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (PocdaT-uoH U M3ydeHHe MPU3HAKOB
VX IPOTEKAHMUsI, B3AMMOIEUCTBHE KOHIEHTPUPOBAHHON a30THOU KUCIIOTBI C MENIBIO
(BO3MOKHO HCII0JIb30BaHUE BUJICOMATEPUAIIOB), M3y4YCHHUE MoJieJieH
KPUCTAUTAYECKUX peIETOK anMasza, rpadura, dyiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOTa3a, MOJydYeHHe, cOOMpaHue, paclo3HaBaHUE U M3yUYCHUE
CBOMCTB YIJICKHUCIIOTO Tra3a, MPOBEJICHHE KAYECTBEHHBIX PEaklMil Ha KapOOHAT U
CWJIMKAT-UOHbl Y M3YYEHHUE TMPU3HAKOB WX TMPOTEKAHUS, O3HAKOMIIEHHUE C
MPOAYKUHUEN CUIMKATHOM IIPOMBIINUIEHHOCTH, PEIICHUE OSKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «Bakaelmnye HeMeTauIbl U UX COSTUHCHUS.

MeTa/iibl 1 UX COeAMHEHHUS

OO6m1as XxapakTepUCTUKa XUMMHUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAaHHUHU
ux mnonoxeHusa B Ilepuomnyeckor cucremMe XUMHYECKUX 3yneMeHToB [[. U.
MengneneeBa u crpoeHus aToMoB. CTpoeHue mMeTamuioB. Merauyeckasi CBsA3b U
METAJUIMYECKas ~ KpUCTa/UIMUecKas  pemi€Tka.  DJIEKTPOXUMHUYECKUH  psll
HANpsOKEHUN MeTaioB. OU3NYECKUEe U XUMUYECKHe CBOMCTBA MeTayioB. O01miue
CIOCOOBI TOMyYeHHs MeTauioB. [IOHSATHE O KOPpPO3MHM METalIOB, OCHOBHBIC
CIOCOOBI 3allUTBHl UX OT Kopposud. CruiaBel (CTajdb, YyryH, TIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIIEHHOCTH.

[Ilenounsie mMeTambl: nonoxeHue B llepuognueckon cucteMe XMMHUYECKUX
anemeHtoB /. M. MenpaeneeBa, CTpO€HHME MX AaTOMOB, HAXOXKJICHUE B IIPUPOJIE.
dusznyecKkue U XMMUYECKUEe CBOMCTBA (Ha mpuMepe HaTpus U Kajaus). OKCUIIbI U
TUJIPOKCUIBI HaTpuss W Kaimus. [IpuMeHeHue 1ENOYHbIX METAUIOB M HX
COCJIMHCHUH.

[[lenoyHno3emenbpHble METAJUIbl MAarHMid M KaJblMH: IIOJIO)KEHHE B
[Tepuognueckon cucreMe xumMudeckux sneMeHToB Jl. M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaxOXJIeHUE B npupoae. PU3n4ecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUS KalblUs (OKCHHA, THUIPOKCUI, COJIH).
XKécTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUSI.

AmoMuHMIL: TIoJI0KeHUE B [leprnoanyeckoil cucteMe XMMUYECKUX JJIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. PU3nUeCcKue U
XUMHUYECKHE CBOMCTBA altOMUHUA. AMGPOTEpPHBIE CBOMCTBA OKCHAA M THAPOKCHIA
aJIIOMUHMS.

Keneso: nonoxenne B [leprognueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxoXIeHue B mnpupoae. Dusznyeckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKCUbl, TUApOKCcH bl U conu xxenesa (I1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHWE C OOpas3lamMu METaIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOWMCTBAMH, HW3YUYCHHE  PE3YyJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO



UCIOJIb30BaHUE BHUIEOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHIA
KaJIbLUSA W HATpUsl C BOJOM (BO3MOYKHO MCIOJIb30BAHUE BHUAEOMATEPUATIOB),
VCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUS JKEIe3a B KUCIOPOJIE
(BO3MOXXHO  HCIIOJB30BAHUE  BHUJAEOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBECHHBIX PEAKLMI HAa MOHBI: MarHus, KajblHs, aJIIOMUHUS, LUHKA, JKEJe3a
(I1) u xeneza (III), meau (1), HaGarOEHUE W OMUCAHKE TIPOILIECCOB OKPAIIMBAHUS
IUIAMEHM WOHAMHU HaTpHsl, Kajausd W KaublUus (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOWCTB T'HJPOKCUAA ATFOMUHUS
Y TUAPOKCUJIA IMHKA, PEHIEHNE SKCIIEpUMEHTANIBHBIX 3a7a4 10 TeMe «Baxnelue
METAJUIbl U KX COCIUHEHHUS.

XHMHUS M OKpY:KaoUias cpeaa

BemecTtBa m Mmarepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
UCIIOJIb30BAHUE BEIIECTB M XMMUYECKUX peakiuil B ObITy. IlepBas momoins npu
XUMHUYECKUX OKOrax U OTPABIICHUSIX.

XHWMHUYECKOE 3arps3HEHUE OKpYXKaroled cpenbl (mpeaenbHas JOIyCTUMast
KOHIIeHTpaius BeilecTs, aanee — [1/IK). Ponb xuMun B pelieHHH 3KOJIOTHYECKUX
npooJieM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepHabl).

Mesrcnpeomemmnuie ceasu

Peanuzanns meXnpeaMETHBIX CBSI3€M NMpHU W3YyYEHUM XUMHUU B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHH, SBISIONIUXCS CUCTEMHBIMH JISI OTAEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAYyYHBIE TMOHATHS: HAYYHBIA (DaKT, TMIIOTE3a, 3aKOH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAOIIOACHHUE,
DKCHEPUMEHT, MOJIECIMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, NapPHUKOBBIN
7 (DEeKT, TEXHOIOT S, MaTEPHUAIIHI.

®usuka: wmarepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
U30TOINbl, PAJUOAKTUBHOCTh, MOJIEKYJIA, BJIEKTPUUYECKUNA 3apsi, HPOBOIHUKH,
NOJIYIPOBOJHUKH, JUDJIEKTPUKHU, (POTOIIEMEHT, BEUIECTBO, TeJO, OOBEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTb, KPUCTAININYECKAs
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE311b1, COHIIE.

buonorus: dorocunres, npixanue, Ouocdepa, PKOCUCTEMA, MUHEPAIbHbBIE
yI00pEeHHs, MUKPOIJIEMEHThI, MAKPOIJIEMEHThI, MUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE UCKOMAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMs] XMMHH B €IMHCTBE Y4YEOHOH Hu
BOCIIMTATEIIbHOU JEATENBHOCTA B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATHM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAUN W
pPaCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAay4YHOMY HAcCJEIHI0, NMOHMMAaHUS 3HAYEHHUS XHWMHUYECKOW HAayKH B >KM3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJIAIETh JOCTOBEPHOW HMH(OpMaluein o
IIEPENOBBIX JOCTW)KCHMSX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax MW IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOH,  y4eOHOMCCIIENOBATENbCKOM, TBOPYECKOM M Apyrux  BUAax
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUH Y4€OHBIX, IMO3HABATEIbHBIX 3a7a4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOINIOMOIIM B IIPOLIECCE OTOM Yy4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE ITIOBEIECHHE U IIOCTYIIKM CBOMX TOBAapUILEN C IO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJIEICTBHI IOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTaBISAIOLINE
OCHOBY JJI ITOHUMaHHUs CYIIIHOCTH HAay4YHOM KapTHUHBI MHpA, MPEIACTABIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHSA IPUPOIBI, B3aWMOCBA3SIX YEJIIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha IIOJIYYEHUE HOBBIX 3HAHWM II0
XUMHH, HEOOXOIUMBIE [UIsl OOBSICHEHHS HAOJIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
MO3HABATEJIbHOM, MHPOPMAIIMOHHON W YHUTATENbCKOH KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMM TEKCTaMH, CIPaBOYHOU
JUTEPATypOH, JOCTYHNHBIMH TEXHUYECKHMMH CpEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;



WHTEpPEC K OOYYCHHIO W TIO3HAHUWIO, JHO003HATEIHLHOCTh, TOTOBHOCTH U
CIOCOOHOCTP K €aMOOOpa30BaHMIO, MPOEKTHOM H  HCCIEeI0BATEIbCKON
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HANPAaBIEHHOCTH M YPOBHS OOy4YEHUS B
JlaJIbHEHIIICM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HAHME IIEHHOCTU >KHU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKH Ha 370POBBINM 00pa3 KWU3HHW, OCO3HAHWE TOCICICTBUUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KypEHHUS),
HEOOXOJIMMOCTH  COOIOJICHUS] TMpaBuid O€30MacCHOCTH TIpU  OOpallleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B ObITY U peabHOM KU3HU;

S) TPy10BOr0 BOCIIMTAHMS:

WHTEPEC K MPAKTUIECKOMY M3yUeHUIO TTpodeccuii u Tpyia pa3InyHOTO PoJa,
yBaXEHUE K TPYAYy U pe3yibTaTam TpPYAOBOW [EATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHMM [0 XHUMHH, OCO3HAHHBIM BBIOOP
WHUBUTyaJIbHON TPAGKTOPUHU MPOAOHKEHUS 00pa30BaHus C YIETOM JTMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX MHTEPECOB U TOTPEOHOCTEH,
yCHENTHON MPOo(EeCCUOHATLHON e TETPHOCTH U PA3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTH aJalITUPOBATHCS B TPOeCCUOHATILHON Cpeie;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

OKOJIOTUYECKH I€JIECO00pa3HOE OTHOIICHWE K MPHUPOAEC KaK HCTOYHUKY
KW3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAaHMUS, MIOHUMAHNE LIEHHOCTH 3J0pPOBOrO U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MUeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE LIEHHOCTU COOJIOACHUS
npaBuil 0€30MACHOIO MOBEICHUS ITPU padOTe C BEIIECTBAMU, a TAKKE B CUTYaLIMSIX,
YIPOKAIOIINX 30POBBIO U KU3HHU JIFOJICH;

CIOCOOHOCTH TPUMEHSITh 3HAHUSA, MOJTyYaeMble MPU W3YYCHUU XUMHH, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOAHON CPEION, Al TOBBIILICHUS
YPOBHSI  AKOJIOTUYECKOM  KYJNbTYpbl, OCO3HaHUS TJOOATLHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJEeM M IMyTel WX pelIeHUs MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTUYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM M COLMAJILHOM ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMeTHBIX pE3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUT, TUTIOTE3a, (DAKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPHIC
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ITUX MNPEIMETOB (POPMHUPOBATH MPEJACTABICHUE O LIETOCTHOU
HAy4YHOM KapTHUHE MHUPA, U YHUBEpCalbHbIE yUeOHbIE IeUCTBUS (MO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (OpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOU
JEATEIIbHOCTH.



IMo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIe /1eiicTBUS

ba3oBble J1ornyeckue AeicTBUs:

YMEHUSI WCIOJIB30BaTh NPHEMBI JIOTHUECKOTO MBINIICHUS TPU OCBOCHUU
3HaHWI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIETSATh UX XapaKTEepHbIC
IPU3HAKHM, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), WCIOIb30BaAThH
MOHATHUS 1711 OOBSICHEHUS OT/IEIbHBIX ()AaKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH [JIs1 KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABJIMBATh TMPUYUHHO-CIICCTBEHHBIC CBS3U MEXKIy OOBEKTaMH H3YyYCHWS,
CTPOUTH JIOTHUECKHUE PACCYXKIACHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, TIO AHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUCHUS;

yMEHUE TPUMEHITh B TIPOIECCE IMIO3HAHWS TOHATUSA (MPEIMETHBIE U
MeTaIpeAMETHBIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUU,
npeo0pa3oBbIBATh HIMPOKO MPUMEHSEMbIE B XUMHUHM MOJIEIbHbIE MPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ D3JEMEHTa), XUMHUueckas ¢GopMmyna W YypaBHEHHUE
XUMHUYECKON PEaKIMK — MPU PelIeHuH y4yeOHO-TI03HaBaTeNIbHbIX 33]a4, ¢ y4ETOM
ATUX MOJIENBHBIX TPEJICTABIICHUN BBISIBISATH U XAPAKTEPU30BATh CYIIECTBCHHBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
IPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

ba3oBble uccieaoBarebCKue 1eMCTBUA:

YMEHUE HCIIOIh30BaTh TOCTABJICHHBIE BOIMPOCH B KAaue€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKE€ B KAyeCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3bI 110
MPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX CYKJICHMUIA;

NpUOOpPETEHUE OINbITa IO T[UIAHUPOBAHWIO, OPraHU3alMU U MPOBEJACHUIO
YUEHUYECKUX ODKCIEPUMEHTOB, yMEHHE HaOJIoJaTh 3a XOJIOM IIpolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (GopMyaupoBaTh 0000IIEHUS U
BBIBO/IBI IO Pe3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIATH OTUET
0 MpoJieJITaHHOM paboTe.

Pabora ¢ unopmanmeii:

yMEHUE BBIOMpATh, aHAMM3UPOBATh W HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOJTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJIIpHAsg JMUTeparypa XHUMHUYECKOrO COJAEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;

yMEHUE TPUMEHSATh Pa3IudYHbIe METOJbl W 3alpOChl MPU MOUCKE W OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJis BBIMOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ]a4 ONpPENEIEHHOTO THUIIA, TPUOOPETEHUE ONbITA B
00JIaCTH  UCHOJIb30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHUM,
OBJIQJICHUE KYJIbTYpON aKTHBHOTO MCIIOJIb30BAHUS PA3TUYHBIX TTIOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAILHYIO (JOpMY MpeCTaBIeHUS HHHOPMAITIHN U



WUTIOCTPUPOBATh pEIIaeMble 3a7adll HECIOXHBIMH CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpauKu ¥ UX KOMOWHAITUSMU;

YMEHHE HCIIOJIb30BaTh U AaHAJIM3MpPOBaTh B IIpolecce Y4eOHOH W
UCCJIeI0BATENLCKON JEATEIbHOCTH MH(POPMALUIO O BIUSHUUA MPOMBIIUIEHHOCTH,
CEJbCKOIO XO3SMCTBa M TPAHCIOPTAa HA COCTOSTHUE OKpYXaloled NpUpOAHOU
CpEIBL.

KoMMyHMKATHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIe NeiCTBUS:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJie Juasora W (WIM) IUCKYCCHHU) IO
CyllecTBy  obOcyxaaemMoil  Tembl, (OpPMYIUpPOBaTh CBOM  MPEJIOKEHUS
OTHOCUTEJILHO BBIMOJHEHUS IPEAJIOKEHHON 3a/1a4u;

YMEHUS  TPEJCTaBISATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
NEATeTPHOCTH B YCTHBIX W THUCHBMEHHBIX TEKCTax; JeNlaTh TMPE3EHTAIUIO
pEe3yIbTaTOB BBHINOJHEHHUS] XMMHUYECKOTO JKCIIEpPUMEHTa (JJaOOpaTOPHOIO OIbITa,
Ja60paTopHOI pabOTHI IO MCCIIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOT0 MPOEKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOI
MO3HABATEILHOH W MCCJIENOBATEIbCKOW  JACATENBHOCTH TPU  PEIICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB U COTJIACOBaHUS
no3uuui (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpPIUHAIUS
COBMECTHBIX JCHCTBUN, OMNpEIEICHUE KPUTEPUEB IO OICHKE KayecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE 1eCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENEATh LEIN JAESTeNIbHOCTH, IUIAaHUPOBATb,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEIIbHOCTh, BRIOMpaTh HanboJiee YPheKTUBHBIEC CIIOCOOBI pelieHUs] Y4eOHbIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTAaBJSTh WM KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM TPHU  BBINOJHEHWM 33aJaHUM C Y4YETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE IMOJYYEHHOI'O pe3yjbTaTa 3asiBICHHOM €M, YMEHHE
WCITIOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B coctaBe mnpeameTHBIX pe3yNbTATOB IO OCBOEHHUIO 00SA3aTENHLHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOl pabouell MporpamMmoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIUMKCS HAy4yHbIE 3HAHUS, YMEHUS U CHOCOOBI
NEUCTBUN, cHenupUIecKue Il TpeAMETHOW o0macth «XUMHS», BUIBI
NEATETPHOCTH IO  TOJYYEHHWIO HOBOTO 3HAHMS, €ro HWHTEPIpPETAIlHH,
peoOpa30BaHUIO M MPUMEHECHUIO B Pa3JIMYHBIX YICOHBIX M HOBBIX CUTYAIUsX.

K koHIy oOyuenus B 8 Kiacce npeaMeTHbIEe pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHHUIA:

e PACKpBIBaTh CMBIC] OCHOBHBIX XHMHUYECKHX TMOHSITHI: aTOM, MOJIEKYyJa,

XUMHYECKUIA DJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMEChH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAS U



MOJIEKYJIIpHAsT Macca, KOJWYECTBO BEIIEeCTBa, MOJIb, MOJIIpHAs Macca,
MaccoBas JIOJIsl XUMUYECKOTO 3JIEMEHTA B COCTMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPHUIATEIILHOCTh, CTETCHBb
OKHUCJICHUSI, XMMHYECKas peakuus, KiIacCUPUKalUs Ppeakiuil: peakiuuu
COCIMHEHMSI, PEAKIMH Pa3JIOKEHHs, pEaKIMU 3aMEUICHUsl, peaKIuu
oOMeHa, PK30- U SHJIOTEPMHUUECKUE PEAKITNH, TeTIOBOW 3(hPEeKT peakiuu,
SIPO aToMa, JJIEKTPOHHBIM CIIOM aroMa, aToOMHas OpOUTab, PaJNYC
aToMa, XMMHUYECKasi CBs3b, MOJISIPHAS. U HEMOJIIpHAs KOBAJEHTHAs! CBS3b,
WMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOp, MAccoBas J0Jid BelllecTBa
(TpolieHTHAsl KOHIICHTpAIsI) B pacTBOpPE;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TOHATHA U
MPUMEHSITH ATH TIOHSTHS TIPY OMTUCAHUU BEIIECTB U UX MPEBpaICHUM;
UCIIOJIb30BAaTh XMMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBJI€HHUS (HOpMyT
BEIECTB U YPaBHEHUN XUMHUECKUX PEAKIIHIL;

OTIPEJIETISATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKHCIICHHWS  DJJIEMEHTOB B  OWHApHBIX  COCIWHEHUSX,
MPUHAIJICKHOCTh BEIHIECTB K OMPENeIEHHOMY KJIACCy COCIMHEHHM I10
dbopmyniaM, BHUJ XUMHUYECKOW CBSI3M (KOBaJIGHTHAasT M HOHHAs) B
HEOPTaHUYECKUX COCIMHEHUSIX;

packpeiBath cmbica [lepumoamueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOAMYECCKON 3aBUCHMOCTH CBOWMCTB
XUMHUYECKUX JJIEMEHTOB OT UX MosioxkeHus: B llepuoauueckoil cucreme,
3aKOHOB COXPAaHEHMSI MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOTajpo;

OTMHCHIBATh M XapakTepu3oBaTh TaOmuuHyto Qopmy Ilepuomnyaeckon
CHUCTEMbl XHMHYECKHX DJJEMEHTOB: pa3iNyaTh TMOHATUS «TJIABHAS
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynna (b-rpymnma)», Manbie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpble MMEIOTCS B
tabmuie «llepuoamueckass cucrema xuMmuueckux saemeHtoB JI. .
MeHneneeBa» C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIIO IEKTPOHOB
U pacrpeeieHue UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPTaHUYECKHUE BEIIECTBA,
XUMUYECKHE peakinuu (M0 YHUCIy U COCTaBy YYACTBYIONIUX B PEAKIIUU
BEIIECTB, 10 TEIJIOBOMY 3D (PexTy);

XapaKTepu30BaTh (ONMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHUE PUMEPAMU MOJIEKYJISPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

MIPOTHO3WPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUUYECKHX TMPEBpAIICHUN B
Pa3INYHBIX YCIOBUSAX;



BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W  MOJIIPHYIO MAacCChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO JJIEeMEHTa 10 (dopmyse
COCIMHEHWSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
[0 YPaBHEHUIO XUMHUUYECKOW PEaKIInH;

IPUMEHSTH OCHOBHBIE ONEpaliid MBICTUTENbHON JIEATEIbHOCTH — aHaIHU3
U CUHTE3, CpaBHEHHE, 000OIICHHE, CHCTeMAaTH3allui0, KiIacCHU(pUKAIIHIO,
BBISIBJICHUE TPUYMHHO-CJICJACTBEHHBIX CBSI3€d — I M3yYCHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, eCTECTBEHHO-HAyYHbIE METOJbI
NO3HAHUA — HAONIOJCHUE, U3MEpPEHUE, MOJICIUPOBAHUE, SKCIEPUMEHT
(peasIbHBINM U MBICIICHHBIN);

ClemoBaTh  MpaBWjaM  TOJb30BAaHHMS ~ XUMHUYECKOW  TOCYAOM |
7abopaTopHBIM 00OpY/IOBaHWEM, a TakKXKe TMpaBHJIaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BbIIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOMpPAHMIO
ra3zoo0pa3HBIX BEMIECTB (BOMOPOJAa M KHUCIOPOJAA), MPHUTOTOBICHHUIO
pPacTBOPOB C OIMPEIACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIECTBA,
IUIAHUPOBATh W TPOBOJAUTH  XUMHUYECKHE  OKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB LIENOYEH U KUCIOT C MOMOUIBIO MHANKATOPOB
(;makmyc, dheHondTaenH, METUIOPAHXK U JPYTHe).

K xonIy oOyueHnus B 9 Kjacce mpeIMeTHbIC PE3yIbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONITUXCSI YMECHHUIA:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHSATHWA: XWUMHUYECKHUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHWOH, IIPOCTOE BEILECTBO,
CJI0KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKast PEAKIUs, XUMUYECKAsl CBS3b, TEIIOBOU A (dEKT
peaknuu, MOJb, MOJSIPHBIH  00BEM,  PpacTBOpP,  DIIEKTPOJIUTHI,
HERJIEKTPOJIMUTHI, AJEKTPOJIUTHYECKAS IHUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaJiu3aTop, XHMHYECKOE€ paBHOBeCHE, OOpaTUMble U
HEOOpaTUMBbIE PEAKIMH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKUCIEHHE U  BOCCTaHOBJICHUE,
aoTponus, aMm(pOTEPHOCTh, XUMUYECKasi CBs3b (KOBAJICHTHAs, MOHHAs,
MeTaJlTn4yecKas), KpUCTANIMYecKass pemérka, KOppo3us METaslioB,
CIUUIaBbl, CKOPOCTh XUMHYECKOW peakiuu, TMpeaeSbHO JOMyCTHUMas
koHuentpanusa [I/IK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
IIPUMEHSThH 3TU TIOHATHUSA MPU ONMCAHUY BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJI COCTaBJICHHUS (HOpMyT
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUM;

ONPEACIISITh BAJIGHTHOCTh U CTENEHb OKUCIEHUSI XUMUYECKHUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJIEKHOCTh BEHIECTB K
ONPENCIEHHOMY KJIacCy COCAMHEHUM 1o (QopmynaM, BUJ XUMHUYECKOU



CBs3u  (KOBaJeHTHAs, WOHHAS, METAJUIMYECKasi) B HEOPTaHUYCCKUX
COCIMHEHMSIX, 3apsij MOHA 10 XUMHUYECKOU (opMyJie, XapakTep Cpeabl B
BOJHBIX PACTBOPAX HEOPTAHWYECKUX COCAMHCHHM, THI KPUCTALTUIECKON
PEIETKH KOHKPETHOTO BEILIECTBA;

packpsiBath cMbIicH [lepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTEPHU30BATh
tabnmmunyio Gopmy Ileproamdeckoil cUCTEMbl XMMHYECKUX DJIEMEHTOB:
pazMyath TMOHSTHS «rjaBHas mnoarpynmna (A-rpynma)» u «moOodyHas
noarpynna (b-rpynmna)», manble U OOJbIIHME TEPUOIBI, COOTHOCHUTH
0003HaYEHHUs, KOTOphIE MMEIOTCA B MEPUOJUYECKOM Tabnuie, ¢
YUCJIIOBBIMUA  XapaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHX
JIEMEHTOB (COCTaB M 3apsa  sApa, OOIIee YWCIO DIEKTPOHOB U
pacmpenieieHue HMX IO DJICKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B U3MCHCHHHM CBOWCTB DJIEMCHTOB M WX COCAMHCHUHN B
npeenax MaJbiX MEePUOJIO0B U TJIABHBIX MOATPYII C yYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHWUUYECKHUE BEIICCTBA,
XUMUYECKHE peakuuud (M0 YMCIy U COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEIECTB, MO TEIJIOBOMY 3(P(HEKTy, 0 WU3MEHEHUIO CTENEHENH OKUCICHUS
XHMHYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XUMHYECCKUE
CBOMCTBa TMpPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKIas ONMUCAHUE
IpUMEPAMH MOJIEKYJISIPDHBIX M HMOHHBIX YPAaBHEHHMM COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIUI;

COCTaBJISITh YPaBHEHUS DJCKTPOJMTUYECKONW JIUCCOLUAIMHA  KHUCIOT,
LIEJI0YEH U COJIEH, ITOIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOIO
oOMeHa, ypaBHEHHUs peaklMil, TMOATBEPKIAIOIINX CYIIECTBOBAaHUE
TEeHETHYECKOM CBSI3U MEXK/y BEIlIECTBAMH PA3JIMUHbIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHA;
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TMPOTEKaHUSI XWMUYECKHX TMPEBpPALEHUNH B Pa3IUUYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYI0O W  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEIMHEHMsI, MaCCOBYIO JIOJII0 BELIECTBA B pacTBOPE, MPOBOJAUTH PACUEThI
110 YPaBHEHUIO XUMUYECKOU PeaKklnu;

coOno/laTh  MpaBWia  MOJB30BAHMS ~ XUMHUYECKOM  mOCynoil U
7ab0paTOpHBIM  00OpYNOBaHMEM, a TaKXKe TMpaBWia OOpameHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSIMH TIO BBITIOJIHCHUIO



7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO H COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TMOJATBEPKTAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IUYHBIX BEIECTB: PAcO3HABATh OIMBITHBIM MyTEM XJIOPHUA-, OPOMUI-,
uoaua-, kKapbonar-, docdar-, cwiMkar-, cyiabhar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPAX HEOPTAHUYECKUX BEIIECTB;

e NPUMEHATH OCHOBHBIE ONEPALMU MBICIUTENBHON JEATEIBHOCTH — aHalu3 U
CUHTE3, CpaBHEHHUE, O0O0OILEHUE, CHUCTEMATU3alUI0, BBISBICHUE IPUYUHHO-
CIIEICTBEHHBIX CBSI3€d — JUJISl WM3Y4YEHMs] CBOMCTB BEIIECTB M XMMHUYECKUX
peaxiuii, ECTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOII0IeHIE, U3MEPEHUE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PEabHbIA U MBICIICHHBIN).

TEMATHYECKOE IINTAHUPOBAHUE
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Pasznen 3. [lepuoaguueckuii 3axoH u [lepuoguyeckas cucremMa XuMu4ecKuXx 3jaemMeHToB /1.
N. MenaeneeBa. CTpoeHue aToM0B. XUMH4YeCKasi CBA3b. OKHUCINTEIBLHO-

BOCCTAHOBHTEC/IbHBIC PCAKIINHA
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3aKOH B
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anemenToB /1. U.
Menpaeneena.
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1. Xumus. 8 xknacc/Pymzutuc I'.E., ®enpaman O.I'., AkiinonepHoe o0I11eCTBO
«3marensctBO «lIpocBemienue»;
2. Pymsuruc I'.E. Xumus: 8 ki.: yueO. ans obmieodpaszosar. Yupexaenuit / I'.E.
Pynzutuc, @.I'. ®enpaman. — M.
[Ipocsemenue.
3. I'apa H.H. Xumusi: 3agaunuk ¢ «nomomHukom»: 8-9 kiacceel / H.H. T'apa. —
M.: IIpocsenienne

METOANYECKHUE MATEPHUAJIBI JIJIs1 YUUTEJIA
1. Xumus. 8 knacce. Yuebnuk (aBropsl O. C. I'abpuensu, U. I'. OctpoymoB,
C. A. Cnaakos).
2. Meroaunuaeckoe nmocobue. 8 kiacc (aBropst O. C. 'abpuensu, U. I'. Octpoymos,
. B. AkcéHona).
3. [Iporpamma kypca xumuu st 8—9 kiaccoB 0011e00pa3oBaTeIbHBIX
yupexaenuil (aBropsl O. C.
["abpuensn, C. A. Cnaakos).
4. Pabouas Tetpanp. 8 kimacc (aBropsl O. C. IN'abpuensn, C. A. Cnankos).
5. Tetrpanp 1151 1aOOPATOPHBIX OMBITOB M MPAKTUUECKUX paboT. 8 Kiacc (aBTOPHI
O. C. I'abpuensu, 1. B.




Akcénona, U. I'. OctpoymoB).

6. XuMus B TeCTax, 3ajadax 1 ynpaxuenusx. 8 kiacc (aropol O. C. 'abpuensH,
. B. Tpury6uak).

7. DnextpoHHas popMa yueOHUKA.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Beenurenannsiehttp:// www.chemnet.ru ['azera «Xumusi» u calt muis yaurens «51
Uy Ha YPOK XUMHUM»

http://him.1september.ru Enunas komnexuus L{IOP: [IpeameTHast KomieKIus
«XUMU

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIE
sKcriepuMeHThl: Xxumus. Kommeknust Poccniickoro o0mieo0pa3oBaTeIbHOTO
nopraja

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickasi omummnuaza mKoJIbHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opraaudeckasi XUMHus: JJICKTPOHHBIN YICOHUK TSI
CpPEIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: dJIEKTPOHHBIA YICOHUK
http://www hemi.nsu.ru OTKpBITBII KOJUIEHK: XUMUS
http://www.chemistry.ru JIucTaHIIMOHHAS OJIMMIINAJIA TT0 XHMHHU:
TEJICKOMMYHHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOCKT



http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
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http://chem.rusolymp.ru/
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http://www.chemistry.ru/
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