[Tpunoxenue 1.

2.1.14. ®enepasbHas padouyas nporpaMMa 1no yueOHoMy npeamMery «XuMus»
(0a3oBbIil ypOBEHB).

155.1.®enepanbHas pabouass mporpamma IO y4eOHOMY NpeIMeTy «XUMUsD»
(6a30BbIl ypoBeHb) (IpeaMeTHast 00JacTh «ECTECTBEHHO-HAYUHbIE MPEIMEThDY) (J1anee
COOTBETCTBEHHO - IMPOTrpaMMa MO0 XMMHUHU, XUMHsI) BKIIOYAET MOSCHUTEIbHYIO 3aIlHUCKY,
coJiep>kaHre 00yUeHus, MIIaHUPYEMbIE Pe3yJIbTaThl OCBOCHHUS MMPOTrPaMMBbI M0 XUMUHU.

155.2.TlosicHuTenbHas 3anucka.

155.2.1. [Iporpamma 1o XMMHHM Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMM K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00I1ero oOpa3oBaHUsl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe Ha OCHOBE (penepanbHOI pabouei mporpaMmbl BOCIIUTAHUS U C
y4€TOM KOHLIETIUHU MPEenoiaBaHusl yueOHOro nmpeamMera « XuMus» B 00pa30BaTEIbHbBIX
opranu3anusax Poccurickon @enepamumn.

155.2.2. [Iporpamma 1o xuMuM pa3paboTaHa ¢ eI  OKa3aHUs
METOJMYECKOW TOMOUIM YYMTENII0 B CO3JaHMM paboyeil mporpamMmbl 1O y4eOHOMY
IpeIMETY.

[IporpaMmma mo xuMuM Ja€T TpPEJCTaBICHHE O IEsAX, OOIeHd cTpaTeruu
OoOy4eHHMsI, BOCIIMTAHUS U PAa3BUTUSA OOYYAIOLIMXCS CPEeACTBAMHU y4yeOHOTO MpeaMeTa,
yCTaHaBIMBAET  00s3aTebHOE  MPEAMETHOE  COJEpKaHHe,  IpeaycMaTpUBaeT
pacrpeneneHue €ero 1o KijaccaM M CTPYKTYpUpPOBAaHHME IO pas3deliaM U TeMaMm
nporpaMMbl MO  XHMHH, ONPEAENSET  KOJWYECTBEHHbIE W  KAaueCTBEHHBIC
XapaKTEPUCTUKU COAEPKAHUS, PEKOMEHIYEMYIO MTOCIIEI0BATENBHOCTh U3YUEHUS] XUMUHU
C YU€TOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH y4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEH O0y4YaroIIMXCsl, OMpeNesieT BO3MOXHOCTU MpeaMera s
peanm3anuu  TpeOOBaHW K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTelbHOMN
nporpaMMbl Ha YpPOBHE OCHOBHOIO oOImiero oOpa3oBaHHs, a Takke TpeOOBaHUU K
pe3ynbTataM OOy4Y€HHs XMMHUU Ha YPOBHE IeJied M3Y4YEHHUS NpeIMETa U OCHOBHBIX
BUJIOB YUEOHO-II0O3HABATENBHOMN JIEATEIbHOCTH 00YYaIoLErocs o OCBOEHUIO y4eOHOTo
coJiep KaHusl.

155.2.3. 3HaHWE  XUMHUU  CIYXUT  OCHOBOM st (opMuUpoOBaHUS
MHUPOBO33pEHUSI 00YUaIOIIET0Cs, €ro MPe/ICTABICHUI O MaTepUAIbHOM €JIMHCTBE MUPA,
BAKHYIO POJIb UTPAIOT (POpMUPYEMbIe XUMUEH MPEACTABICHHS O B3aMMOIIPEBPAIICHUSIX
HHEPTUU U 00 BOJIOLUU BEIIECTB B IPUPOE, O MYTAX PEHICHUS I00ANIbHBIX MPoOIeM
YCTOWUYHUBOTO PAa3BUTUS YEJIOBEYECTBA - CHIPHEBOM, DHEPreTHUYECKOW, NHUILEBOM U
HKOJIOTUYECKOM 0e30macHOCTH, MPoOIeM 31paBOOXPAHEHUSI.

155.2.4. N3ydenune xumuu:

CHOCOOCTBYET peajn3alii BO3MOKHOCTEH ISl caMOpa3BUTUS U (POPMHUPOBAHUS
KYJbTYpBI JINYHOCTH, €€ 00111e# 1 PyHKIIMOHAIBHON TPaMOTHOCTH;



BHOCUT BKJaJ B (OPMUPOBAHHME MBINUJICHUS U TBOPYECKUX CIIOCOOHOCTEH
OOy4JaromMXCs, HAaBBIKOB  HMX  CaMOCTOATEIBHOW  y4eOHOW  JIeATEeIhHOCTH,
DKCIICPUMEHTATIBHBIX W  HUCCIIENOBATECIhCKUX YMEHHH, HEOOXOJUMBIX KakK B
MOBCEIHEBHOM )KM3HU, TaK U B MPOGECCUOHAIBHON JIEATEIbHOCTH;

3HAKOMUT CO CHEeNU(PUKON HAYUYHOTO MBIILJICHUS, 3aKJIaJIbIBA€T OCHOBBI
LEJIOCTHOTO B3MJISiJa HA €AWMHCTBO NPUPOJABI M YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATaroM B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU IPAMOTHOCTH O0yYarOIIUXCS,;

CcrocoOCTBYeT (POPMHPOBAHUIO I1IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHbIM 3HaHHSIM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B JKOJOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHbpie HampaBiieHUs B OOYYEHHH XHUMHH OOECNEYMBAIOTCS CHEIUPUKON
coJlep KaHus y4eOHOTo IpeIMeTa, KOTOPBIHN SBISETCS MeJarori4ecKy aJanTHPOBAHHBIM
OoTpakeHHUEM 0a30BOM HAYKH XMMUU Ha ONIPE/ICTIEHHOM JTare €€ pa3BUTHS.

155.2.5. Kypc xumMmm Ha ypoBHE OCHOBHOTO 00Imero oOpa3oBaHUS
OpPUEHTUPOBAaH HAa OCBOEHHE OOYYAIOIIMMHCS CHUCTEMBI IMEPBOHAYAIBHBIX MOHITHI
XVMMHH, OCHOB HEOPraHMYECKON XMMHUU M HEKOTOPBIX OTAECIbHBIX 3HAUYUMBIX MOHSITUU
OPraHU4YEeCKON XUMUH.

155.2.6. CtpykTypa coaepaHus MpOorpamMMbl 10 XMMHUHM C(OpPMHUpPOBaHA Ha
OCHOBE CHUCTEMHOTO MOAX0Ja K €€ n3yueHuro. CoaepxKaHue CKIIaIbIBAETCA U3 CUCTEMBI
MOHATUH O XMMHUYECKOM 3JIEMEHTE W BEILIECTBE M CHUCTEMbl MOHSATUM O XUMHYECKOU
peakuuu. OO6e 3TU  CHUCTEMbl CTPYKTYPHO  OpPraHU30BaHbl [0  TMPUHIUITY
MOCJIE0BATENBHOTO Pa3BUTUSI 3HAHWKA HAa OCHOBE TEOPETUYECKUX MPEICTABICHUIN
pPa3HOro ypOBHS: aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCErO €CTECTBO3HAHUS;
ITepunonnueckoro 3akona /.M. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMHU; YUYEHUS O
CTPOEHUH aTOMa U XUMHUYECKOU CBSI3H;

NpEACTaBICHUN 00 3JIEKTPOJMTHUYECKON IMCCOLMAIMU BEUIECTB B PACTBOPAX.
Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU IOJTYYEHHBIX W
OCMBICJICHHBIX ()aKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJIHOTO YPOBHS K JIPYyroMy,
BBITIOTHSSE  (PYHKUIMM OOBACHEHUST U MPOTHO3UPOBAHMSI CBOWCTB, CTPOCHHUS U
BO3MOYKHOCTEM MPAKTUYECKOTO MPUMEHEHUS U MOJIYYEHHS U3y4aeMBbIX BEILIECTB.

OcBoeHHe MPOrpaMMbl IO XMMHUHU CIIOCOOCTBYET (hOPMUPOBAHUIO MTPECTABIICHUS
O XMMHUYECKOW COCTaBIISIFOIIEH HAYYHOM KAPTUHBI MHpPA B JIOTUKE €€ CUCTEMHOWU
MIPUPOJIbI, LEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO W METOJAM I[IO3HAHUS B
Hayke. M3ydyeHne XMMHUM MPOUCXOJUT C MPUBJICYCHUEM 3HAHUI U3 paHEE HM3YyUYECHHBIX
yueOHbIX mpeameToB: «Oxkpyxarommii Mmupy, «buonorus. 5-7 knacce» u «duzuka. 7
KJIACC».

155.2.7. [Ipy u3ydeHUM XWUMHUHU TPOUCXOIUT (POPMUPOBAHHE 3HAHUIA OCHOB
XUMUYECKOM HayKhm Kak o00JIaCTH COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTUIECKON
NEATeNIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYpHI. 3ajaya



y4eOHOTO TIpeIMeTa COCTOUT B (OPMHPOBAHWU CHUCTEMBl XUMUYECKUX 3HAHUU -
BOKHEUUX (PAKTOB, MOHSATHUH, 3aKOHOB M TEOPETHUYECKUX TOJOKCHHH, ITOCTYITHBIX
000011IeHN T MUPOBO33PEHYECKOTO XapaKTepa, A3blKa HAYKH, B TPUOOIIEHUH K HAYYHBIM
METOJIaM MO3HAHUS MPU U3YUYEHUHU BEIIECTB U XUMUYECKUX PEAKIU, B (POPMUPOBAHUU
U Pa3BUTHU MO3HABATEILHBIX YMEHUM U WX NPUMEHEHUH B y4eOHO TI03HABATEIbHOU U
y4eOHO-UCCIIEIOBATEILCKON  JESATEILHOCTH, OCBOGHUM  MpaBuid  0€30MacHOro
oOpallieHust ¢ BEIIECTBAMH B ITOBCETHEBHOM KU3HM.

155.2.8. [Ipu u3ydyeHUn XMMHHM HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS
BaYKHOE 3HAYCHUE MPUOOPENN TaKUe LIETH, KaK:

dbopMHpOBaHWE  WHTEJUIEKTYaJlbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJAHUYECTBY, CAMOCTOSITEJIBHOMY TMPUHATHIO PEHICHU,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSIM JKU3HU;

HAIPaBJICHHOCTh OOYYEHHsI HA CUCTEMAaTHUYECKOe MPUOOIIEHNE 00ydJaroImuxcs K
CaMOCTOSITEJIbHOM TO3HABATEIbHOM JEATEIbHOCTH, HAay4YHbIM METOAaM IO3HAHMUS,
bopMUpYIOIUM MOTUBAIMIO U Pa3BUTHE CLIOCOOHOCTEN K XUMUMU;

o0ecleyeHne YCJIOBHM, CHOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAOIMIMMUCS
OMbITa pa3HOOOPA3HON JNEATENbHOCTU, MO3HAHUS U CAMOMO3HAHUSI, KJIFOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMIIETEHIIU), HMMEIOIIMX YHUBEpPCAIbHOE 3HAYEHUE I Pa3IuyHbIX
BUJIOB JICSITEIILHOCTH;

dbopmupoBaHue oOiel GyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH,
B TOM 4YHCJI€ YMEHUH OOBICHATH M OICHUBATh SIBJICHUS OKPYXAIOIIEro MUpa,
WCIIOJb3Yys 3HAHHS W OIBIT, NOJYYEHHBIE MPU W3YUYCHUH XUMUU, NPUMEHSATh UX IpU
peleHun

po0sIeM B TOBCEHEBHOM JKU3HU U TPYAOBOM JESTEIHHOCTH;

dbopmupoBaHre y OOYYaOMIMXCS TyYMaHUCTHYECKUX OTHOIICHHWM, MOHUMAaHMUS
[IEHHOCTH XWUMHWYECKUX 3HAHWA MJI1 BBIPAOOTKH HSKOJOTUYECKH IIEIECO00pPa3HOTO
MOBEJICHUS B OBITY U TPYAOBOU JEATEIHOCTH B IEISAX COXPAHEHUSI CBOETO 3/I0POBBS U
OKPYXaroIIEN MPUPOTHON CPEIBL;

pa3BUTHE MOTHBAIIMM K OOYyYEHHIO, CHOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHMS OOIIECUEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY MTPOGUJIS U HAMIPABICHHOCTH JalIbHEUIIIET0 00yUYeHUs.

155.2.9. OOGmiee 4KCIIO YacOB, PEKOMEHIOBAHHBIX JIJII WU3YUYEHUS] XUMHH, -
136 gacoB: B 8 kiacce - 68 yacoB (2 4aca B Hejel0), B 9 kiacce - 68 yacos (2 yaca B
HEJIEIO).

155.3.Conepxanue o0ydeHus B 8 Kiacce.

155.3.1. [IepBoHauanbHbIE XUMUYECKUE TTOHSATHS.

[Ipenmer xumuun. Ponp XMMUM B )KU3HU YEIOBEKA. XMMUS B CUCTEME HayK. Tena
n BemecTtBa. Dusznueckre CBOWCTBA BEHIECTB. ATpPETaTHOE COCTOSIHHE BEILECTB.



[Tonsitue o MeTomax mo3HAHUS B XUMuM. YwcThle BemectBa W cMmecH. CrocoOsbl
pa3aeseHus CMecei.

ATOMBI W MOJEKYJbl. XHUMHUYECKHE dJIEeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOoB. [IpocTbie U CloXHBIe BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckass ¢opmysa. BaneHTHOCTh aTOMOB XMMHMYECKHX 3JEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BewlecTB. OTHOcUTeNbHas aToMHas Macca. OTHOCHUTENbHas
MOJIEKYJIsipHasi Macca. MaccoBasi 0151 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUH.

KonunuectBo BemectBa. Monbs. MounsdpHas macca. B3anMocBsi3b KOJIMYECTBa,
MacChl M YUCJa CTPYKTYPHBIX €IMHUIL BelecTBa. PacuéTel o ¢opMynam XUMHUUYECKHUX
COEeIMHEHUM.

@u3NUeCKne U XUMHUYECKHUE SIBICHUS. XHMHUYECKasl peakuuss U €€ IpPU3HAKU.
3aKOH COXpaHEHHUS MaCChl BEIIEeCTB. XuMUUYeckue ypaBHeHus. Kiaccudukanus
XUMUYECKUX PeaKIuil (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHa).

XUMHAUYECKHN IKCHEPUMEHT: 3HAKOMCTBO C XMMHWYECKOM IOCYJO0H, IpaBUIaMHU
paboTel B nabopatopuu u mpuémamu oOparieHus ¢ J1abopaTtopHbIM 00OpPYAOBAHHEM,
U3YYEHUE U OINHUCAHHE (PU3NYECKUX CBOMCTB OOpa3l[OB HEOPraHUYECKUX BEIIECTB,
HaOmoaeHne (u3nyeckux (IUIaBJIEHUE BOCKA, TasHUE JIbJla, PACTHpPAHUE caxapa B
CTYTNKE, KHTIEHUE ¥ KOHJICHCAIIUS BOJIbI) U XUMUUYECKUX (TOPEHUE CBEYH, TPOKATUBAHHE
MEJHOM MNPOBOJIOKH, B3aUMOJIEUCTBHE Meja C KHUCJIOTON) SIBIEHUN, HAOIIOJEHUE U
ONMHCAHKWE TMPU3HAKOB TNPOTEKAHUS XMMHUYECKHX peakuuil (pas3jokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3iioKeHUE TUIPOKCUIA MEAU
(I1) mpu HarpeBaHuu, B3auMOACHCTBHE XeJe3a ¢ pacTBopoM cosin Meau (II), n3yuenue
CIIOCOOOB pa3zielieHuss cMeceil (C MOMOIIbI0 MarHuTa, (UILTPOBAHHE, BBHIMTAPUBAHUE,
JTUCTWIUIALINS, XpomaTorpadus), MPOBEJCHUE OYUCTKY TTOBAPEHHON COJU, HAOII0ICHUE
U ONKCAHUE Pe3yJIbTaTOB MPOBEJICHUS OIbITa, WTIOCTPUPYIOIIETO 3aKOH COXPAHECHHS
Macchl, CO3/TaHUE MOJIeNiel MOJIEKYJ (IIIapOCTEPAKHEBBIX ).

155.3.2. Baxxnenmue nmpeacTaBUTENIN HEOPraHUYECKUX BEIIECTB.

Bo3nyx - cmech razoB. CocraB Bo3ayxa. Kucnopon - 3JI€MEHT W MpPOCTOE
BelecTBo. Haxoxaenue kuciopoaa B Mpupoae, GU3NUecKue U XMMUYECKUE CBOMCTBA
(peakuuu ropenusi). Oxcuapl. Ilpumenenue kuciopoaa. CrnocoObl MOTyUYESHHS
KHCIIOpoJia B 1ab0paTopuu U MPOMBIILIEHHOCTH. KpyroBopoT Kuciiopoja B MPUPOJIE.
O30H - a;moTponHas MoAU(pUKALKS KUCIOPOa.

TemnoBoi 3pPexT XuMUYECKON peakliuy, TEPMOXUMHUYECKHE YPABHEHHUSI, K30~ U
SHAOTEPMHUYECKHE peaknu. TOMIMBO: yrojb U METaH. 3arpsi3HEHUE BO3AyXa, YCUIIEHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CJIOS.

Bonopon - anemeHT m mpocroe BeniecTBo. HaxoxkzieHne Boaopoaa B IPUPOJIE,
dbusznueckre U XMMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI monydeHusi. KucmoTsl u
COJIN.

MomnspHbIil 00BEM Ta30B. PacdéThl M0 XUMUYECKUM YPABHEHUSIM.



dusnyeckue cBoucTBa BoAbl. Boaa kak pactBopurens. PactBopsl. HackienHbie
M HEHACBHIIICHHbIE pacTBOpbl. PacTBopuMOCTH BellecTB B Bojae. MaccoBas a0js
BEILECTBA B pacTBope. XUMHYECKUE CBOMCTBAa BOAbl. OcHOBaHMs. Poip pacTBOpoB B
MPUPOJIE U B )KU3HU uenoBeka. KpyroBopoT Bojbl B Ipupo/ie. 3arpsi3HEHUE NMPUPOIHBIX
BoJI. OXpaHa ¥ OYMCTKA IPUPOJIHBIX BOJI.

Knaccudukanus ©Heopranuueckux coenuHeHudd. Oxcuasl. Krnaccudukamms
OKCHJIOB:  coJieoOpa3yrolire (OCHOBHBIC, KUCIOTHBIC, aM(POTEPHBIC)

U HecosieoOpasyromue. HoMeHknatypa okcusioB. Duznueckue M XUMHUYECKHE
CBOMCTBa OKCUJOB. [lonyueHne OKCUI0B.

OcHoBanusi. Knaccudukaiusi o0CHOBaHMi: METOYHN U HEPACTBOPUMbBIE OCHOBAHMUSI.
Homenkiatypa ocHoBaHui. @OuU3MYECKME UM XUMHUYECKHME CBOMCTBA OCHOBaHMM.
[TosrydyeHue oCHOBaHUI.

Kucnotel. Knaccuduxamus xucmor. Homenknarypa kucinor. duszmveckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCcTM MetaiuioB H.H. bekeroBa. [lonyuenue
KHCJIOT.

Comu. Homenknarypa conen.

du3nyecKue U XUMUYeCcKre cBorcTBa cosen. [lomyuenune coneil.

['eHeTndeckas CBs3b MEXKIY KIaCCaAMU HEOPTaHUYECKUX COCIUHEHUIM.

XUMHUUYECKHUMN IKCIEPUMEHT: KAUYECTBEHHOE OIPEICIICHUE COJICPKAHUS KUCTIOPOIa
B BO3/yXe, MOJIydeHue, COOMpaHue, pacro3HaBaHUE M M3YYEHUE CBOWCTB KUCIOPOJA,
HaOJII0ICHNE B3aWMOJICHCTBHUS BEILIECTB C KUCJIOPOJOM U YCIOBUS BO3HUKHOBEHHUS U
npeKpalieHus TopeHus (mokapa), o3HaKOMJIEHHE ¢ 00pa3liaMu OKCUIOB U ONMKHCAHUE UX
CBOICTB, TMOJIydeHHE, cOOMpaHue, pacrno3HABaHME M HW3Y4YEHUE CBOWCTB BOAOPOJIA
(ropenue), B3auMoiericTBre Bojopoaa ¢ okcuaom Meau (I1) (Bo3MOKHO UCTIOIB30BaHUE
BUJIEOMATEPUATIOB), HAOMIOZCHNE OOpa3IOB BEMIECTB KOJIMYECTBOM |  MOJb,
WCCJICIOBAHUE OCOOCHHOCTEW PACTBOPEHUS BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJICHWE PACTBOPOB C OMNPEAEIEHHOM MAacCOBOM JIOJNIEM PAcTBOPEHHOTO
BEILIECTBA, B3aMMOJICHCTBUE BOJIbI C METaJUlaMH (HATpUEeM U KaybI[ueM) (BO3MOKHO
UCIIOJb30BaHUE  BHUJEOMATEPHUATIOB), HCCIEIOBAHHE O0O0pa3lloB  HEOPraHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJACHUE HW3MEHEHUs] OKPACKU HHJUKATOPOB B
pacTBOpax KHCIOT W IIejouei, u3ydyeHue B3auMojehcTBus okcuaa meau (1) c
pacTBOPOM CEpPHOM KHUCIOTBHI, KHCJIOT C METaJIaMH, pPEakIuid HeUuTpaau3aiuu,
MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOTO METAJla JIPYTUM H3
pacTBOpa COJIM, PELICHHE 3KCIIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHelmmue Kiacchl
HEOPraHUYECKUX COEIUHEHUI.

155.3.3. [lepuonuueckuii 3akoH u Ilepuogmueckas cucTeMa XHUMHYECKUX
sanemenToB .. MenpaeneeBa. CtpoeHue aToMOB. XUMHUYECKasi CBs3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIE PEAKIIUH.



[lepBbie MOMBITKYN KJIACCU(DHUKAIIMN XUMUYECKUX dTIeMeHTOB. [ToHsTHE O rpymmax
CXOJIHBIX JJIEMEHTOB (IEJIOYHbIE M IIEJIOYHO3EMEJIbHbIE METaJUIbl, TaJOrEHBI,
WHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOPBIE 00pa3yrOT aM(pOTEPHBIE OKCUABI U THIPOKCHUJIBI.

[lepnognuecknii 3akoH. [lepnoanueckas cucteMa XUMUYECKHX diieMeHTOB [[.M.
MenneneeBa. Kopotkonepuonnass u anuHHonepuogHas Qopmbl [lepuoguyeckoit
cucTeMbl XuMHu4decKkux dieMeHToB [[.M. Menneneesa. Ilepuons! u rpynmsl. OU3nyecKun
CMBICIT TTOPSAJIKOBOIO HOMEPA, HOMEPOB NIEPUOJA U TPYIIBI AJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHBIX saep. M3otonsl. DnekTpoHsl. CTpoeHHE
AIIEKTPOHHBIX 000JI0YeK aTOMOB mepBbiX 20 XuMHUUYecKux 3aeMeHToB [lepuoanueckoit
cucteMbl JI.MI. MenaeneeBa. XapakTepuCTHKAa XUMHUYECKOTO 3JIEMEHTAa IO €ro
nojioxkeHuro B Ileprnoanueckou cucreme JI.M. Meneneena.

3aKOHOMEpPHOCTM H3MEHEHHMS paJguyca aTOMOB XUMHUUYECKUX DJIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOWCTB IO TpyINIaM MU MNEepHojaM. 3HAYCHHUE
[leprnonnueckoro 3akoHa u IlepronUuecKOr CUCTEMBI XMMHYECKUX 3JIEMEHTOB IS
pa3BuTUs Hayku U npaktuku. .M. MenaeneeB - yu€HbIN U rpaxKJaHNH.

Xumuyeckass cBa3b. KoBasneHTHass (mosisipHass W HEMOJSIpHAsi)  CBSI3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb okuciieHus. OKHUCIUTEIBLHO-BOCCTAHOBUTEIbHBIE peakuuu. [Iponeccsl
OKHCJICHUS W BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

XUMUYECKUM OKCIIEPUMEHT: H3ydeHHue oOpas3IoB BEIIECTB METAIOB U
HEMETAJJIOB, B3aUMOJECHCTBUE THIPOKCHUIA IMHKA C PACTBOpPaMHU KHCIOT U IIEJIOYEH,
MIPOBEJCHUE OIBITOB, WIUTFOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuu pa3ioKeHUs, COCTUHEHUS).

155.3.4. MexnpeaMeTHbIe CBSI3H.

Peanuzanus MeXOpeAMETHBIX CBA3€H MpU H3YYEHUM XUMUHA B 8 Kjacce
OCYIIECTBIISIETCS. Yepe3 HMCIOJB30BaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX TOHSATHMA,
TaK W TOHATUN, SBJISIOIMIMXCA CUCTEMHBIMU Ui OTAECIBHBIX MNPEAMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA.

OOmie ecTeCTBEHHO-HAYYHbIE TMOHSTHUS: HAay4yHBIM (pakT, TUMOTE3a, TEopwus,
3aKOH, aHAJIM3, CUHTE3, KJIacCU(UKaIus, NEPUOJUIHOCTh, HAOIIOACHUE, SKCIIEPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJEIb, SIBJICHNUE.

dusuka: MaTepus, aToM, JIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKIIHJ, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, OJJIEKTPUUYECKUI 3apsii, BELIECTBO, TeI0, OOBEM,
arperaTHoe COCTOSIHME BEIEeCTBa, ra3, (GU3MYeCKUe BETUUYHHBI, CAUHUIBI WU3MEPEHHUS,
KOCMOC,

IUIaHETHhI, 3BE31b1, CoHIIC.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPATBI, TOPHBIE TOPOJBI, MOJE3HBIC
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.



155.4.Conepxanue oOy4yeHus B 9 kiacce.

155.4.1. BemecTBo 1 XuMHuueckasi peakius.

[Tepronnueckuit 3akoH. [lepuoanyeckas cucrema XUMUYECKUX 3iieMeHTOB [[.U.
Menneneea. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XHMHUYECKHAX
AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAIHS, KABLUSA U UX COCUHEHUN B COOTBETCTBUU
C TIOJIOXKEHUEM DJIEMEHTOB B [leproauyeckoi cucrtemMe u CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUAbI XHUMHUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BUIA
XUMUYECKOU CBSI3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XHUMHUYECKUE
CBOWMCTBA BEIIECTB, OTHOCAILIMXCS K PAa3jJMYHbBIM KJIAaCCaM HEOPraHUYECKHUX
COCIMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Krnaccudukarus XMMAYECKUX PEAKIMA MO Pa3IMYHBIM TpH3HAKaM (TI0 YUCTYy |
COCTaBY YYacCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3(PdeKTy, 1Mo M3MEHEHUIO
CTCTICHEH OKWCIICHUS XUMUYECKUX DJIEMEHTOB, 1O OOpaTUMOCTH, IO YYacCTHIO
KaTaJin3aropa). JK30- U SHI0TEPMUUECKUE PEAKIINU, TEPMOXUMHUYECKUE YPABHEHUSI.

[Tonsitue o ckopoctu xumudeckoil peakiuu. I[lonarue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [[oHSTHE O TOMOT€HHBIX U TeTEPOTCHHBIX
peakuusax. [lonarue o karammse. lloHsATHE O XMMHUUYECKOM paBHOBECHHU. DaKTOPHI,
BIIUSIONIME HA CKOPOCTh XUMHUUYECKOW PEAKIUU U TOJIOKEHUE XUMHUYECKOIO
PaBHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHON peakiuu. COCTaBJIECHNE YPaBHEHUN OKUCIUTEIbHO-
BOCCTAaHOBUTEJIHLHBIX PEAKIUH C UCTIOJIB30BAHIEM METO/Ia AIEKTPOHHOTO OaslaHca.

Teopust 3JIEKTPOJUTHUUECKON AUCCOIMALMUA. DJIEKTPOJIUTHI U HEANEKTPOJIHTHIL.
KaTtnonsl, aHnoHbl. MexaHnW3M THUCCONMALIMU BEMIECTB C PA3JIMYHBIMU BUIAMU

xuMuueckoil cBsa3u. Crenens qucconuanuu. CUIbHbBIE U C1a0bIe STIEKTPOIUTHI.

Peakiiun moHHOrO OOMeEHa. YCIOBUS NMPOTEKAHUSI PEeaKlUil MOHHOTO OOMEHa,
MOJIHBIE U COKPAIIEHHBIE MOHHBIE YpaBHEHUS peakunil. CBONCTBA KUCIOT, OCHOBAHUN U
COJIEW B CBETE MpPEACTaBICHUM 00 DJIEKTPOJUTUUECKON nucconuaruu. KauecTBeHHbIE
peakiuu Ha noHkbl. [loHsTHE O THApONIM3E COoNEM.

XUMHUYECKUM HKCIEPUMEHT: O3HAKOMJICHHE C MOJEIISIMA KPUCTALIMYECKHUX
pemETOK HEOPraHMYECKUX BELIECTB - METAJUIOB M HEMETauioB (rpadura u anamasa),
CIIOXHBIX BEHIECTB (XJIOpuUJa HATpHsi), HCCIEAOBAHHE 3aBUCUMOCTH CKOPOCTHU
XUMUYECKOW peaklud OT BO3JACHCTBUSA PA3NHUHBIX (HAaKTOPOB, HCCIIEIOBAHHE
AIEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, IPOLECCA JUCCOLUALMU KUACIIOT, IEJI0YEN U
coiieii  (BO3MOXXHO UCIIOJb30BAaHUE BHUJECOMATEpPUATIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONINX TMPU3HAKK TMPOTEKAHUSI PEakiuii MOHHOTO oOMeHa (0Opa3oBaHHE
ocaJika, BBIJICIICHHE Ta3a, 00pa30BaHUE BOJbBI), OIMBITOB, WLUTFOCTPUPYIONTUX MPUMEPHI



OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  Peakluil (FOpeHHe, peakiuu Pa3IoKEeHHUS,
COEJIMHEHHUs), PACIlO3HAaBAHME HEOPTraHWYECKHUX BEIIECTB C IOMOIIbI KAa4eCTBEHHBIX
peaklnil Ha NOHBI, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a4a4.

155.4.2. Hewmeramne!l u ux coequHeHus.

OO6miass  xapaktepucTuka rajmoreHoB. (OCOOEHHOCTU CTPOCHHSI  aTOMOB,
XapaKkTepHble CTENeHH OKHucieHus. CTpoeHne M (U3HYECKHE CBOMCTBAa MPOCTBIX
BEIIECTB - TAJIOT€HOB. XMMUYECKUE CBOMCTBA Ha MpUMEpe XJopa (B3aUMOCICTBUE C
MeTajlaMM, HeMeTajlamu, 1enodamu). XuopoBojgopoa. CousiHas — KHCIOTAa,
XUMUYECKUE CBOMCTBA, MOJYUYEHHE, MPUMEHEHHUE. J[elicTBUE XJIOpa U XJIOpPOBOJAOPOIA
Ha OpraHu3M 4eJoBeKa. Ba)kHelIlne XJI0pUibl U UX HaXOXKJIECHUE B IPUPOJE.

OO6mas xapakrepuctuka sieMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENIEHNU OKUCIICHHUS.

Ctpoenue u (u3nyUeCKHe CBONCTBA MPOCTHIX BEIIECTB - KHUCIOPOAA U CEpHL
AmnoTponiHble MOAM(UKAIMM KHUCIOpOAa M Ccepbl. XHUMHUYECKHE CBOMCTBA CEpHI.
CepoBogopon, cTrpoeHue, puauveckue U XUMHYECKue cBoicTBa. OKCHABI Cepbl Kak
IPEICTaBUTENIN KHUCIOTHBIX OKCHUI0B. CepHas KHCIOTa, (PU3NYECKHE M XUMUYECKHE
CBOMCTBa (0011IMe KaK MpeACTaBUTEN Kilacca KUCIOT U creluduueckue). XuMU4ecKue
peaxiuy, JeKallue B OCHOBE MPOMBIIIIEHHOTO CI0co0a MOJMy4YeHHsI CEPHOM KUCIOTHI.

[Tpumenenue. Conu cepHON KHUCIOThI, KaYECTBEHHAs Peaklus Ha CyJb(aT-HOH.
Haxoxnaenue ceppl M €€ COeAUMHEHMH B npupoAc. XHUMHUUYECKOE 3arpsi3HEHUE
OKpY arollen cpeibl COSMHEHUSIMU Cepbl (KUCIOTHBIE O/, 3arpsi3HEHNE BO3AyXa U
BOJI0EMOB), CIIOCOOBI €r0 MPEJOTBPAIECHUS.

OOmass xapakTepucTHKa 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHNU OKUCIICHHUS.

A30T, pacmpocTpaHeHHE B MpHpone, (U3MUecKHue M XHUMUYECKHE CBOMCTBA.
KpyroBopot azora B mpupoae. AMMHAK, €ro (pusmueckue M XMMHUYECKHUE CBOWCTBA,
nojyueHue U npuMeHeHue. Comu aMMOHHUA, UX (PU3NYECKUE U XUMUYECKUE CBOMCTBA,
npuMeHeHue. KadecTBeHHass peakuuss Ha HMOHBI aMMOHUA. A30THasg KHCIOTa, €€
NoJIy4eHHe, (PU3MUECKHEe U XMMUYECKUE CBOMCTBA (OOIIME Kak MpeICTaBUTENs Kiacca
KHUCIIOT U cnenuduueckue). Mcnonb3oBaHue HUTPATOB U COJEH aMMOHHS B KauecTBe
MUHEpAIbHBIX  yA0OpeHHi. XUMHUYECKOe 3arps3HEHHE OKpY’KaoIed  Cpe.bl
COEJIMHEHUSAMHM a30Ta (KUCIIOTHBIE JT0XK/IU, 3arPsI3HEHHUE BO3/1yXa, IOYBBI U BOJIOEMOB).

docdop, amtorponHsie Moaudukanuu dochopa, PuznUecKkue M XUMUUYECKHUE
cBoiictBa. Oxcua ¢docdopa (V) u dochopnas kucnora, puznyeckue u XUMUUYECKUE
CBOIiCTBa, moayudeHue. lcnonb3oBanue ¢ochaToB B KAYeCTBE MHHEPAIbHBIX
ya00peHHUIA.

OO6mas xapakrepuctuka saeMeHTOB I[VA-rpynmbel. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHHUSI.



VYrnepon, amioTpomHbie  MOAUM(DUKAIMK, PACHpPOCTpaHEHHUE B  MPUPOJIE,
dbusnueckre U XUMUYECKuEe CBOMCTBA. AncopOims. KpyroBopot yriepoma B mpupoe.
Oxkcuasl yriepoja, ux (U3MYecKue W XMMHYECKHE CBOICTBA, NIEUCTBUE HA >KUBBIC
OpraHu3Mbl, MOJYyYE€HHE WU MPUMEHEHHE. DKOJOTMYECKHE NpOOJIEMbI, CBS3aHHBIE C
okcusioM yriepona (IV), runmoresa ri100aibHOTO MOTEIUICHUS KJIMMAaTa, MapHUKOBBIN
addext. YronapHas kuciota U €€ Coiu, UX (Pu3nueckue U XUMHUYECKHE CBOMCTBA,
nojxyuyeHue W nOpuMmeHeHue. KadecTBeHHass peakius Ha  KapOOHAT-HOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIMHE, NPOMBIIUIEHHOCTH M CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE TOHATHS OO0 OPraHUYECKUMX BEIIECTBAX KaK O COEIMHEHHUIX
yraepoja (MeTaH, 9TaH, ITHICH, alleTUJICH, TaHOJI, TJIUIEPUH, YKCYCHAsl KHUCIOTA).
[IpupoaHbIe HICTOYHUKHU YTIIEBOJOPOAOB (Yroib, IPUPOAHBIN ra3, He(PTh), MPOIYKTHI UX
nepepaboTku (O€H3UH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH.

[TonsiTHE 0 OMONOTUYECKU BaYKHBIX BEIIECTBAX: KUPaX, O€IKax, YIJIeBOJax - U UX
pOJIM B JKM3HU 4YelloBeKa. MarepuaibHOE €AUHCTBO OPraHUYECKUX M HEOPTaHMYECKUX
COECIMHEHW.

KpemHuii, ero ¢gusnyeckue 1 XMuMUYECKHE CBOMCTBA, MOJYyUYEHHUE U MPUMEHEHUE.
Coenunenust kpemHusi B mpupojie. OOmue npencrapieHus: o0 okcuae kpeMuusi(1Y) u
KpeMHueBOM kuciote. CuHauKaThl, HX HCIOJIb30BaHUE B OBITY, MEIUIIUHE,
MIPOMBINIJIEHHOCTU. BakHeiine CTpouTeNbHbIE MaTepualbl: KepamMuKa, CTEKIIO,
LIEMEHT, 0eTOH, kene300eToH. [IpobieMbl 0€30MacHOro UCIOJIb30BAHUSI CTPOUTENBHBIX
MaTepUaiOB B MOBCEAHEBHOW KU3HU.

XUMHUYECKUI JKCIEPUMEHT: H3y4deHUue oOpaslloB HEOPraHMYECKHX BEIIECTB,
CBOWCTB COJISHOW KHCJIOTBI, NPOBEJACHUE KAYECTBEHHBIX PEAKLIHMMN Ha XJIOPHUA-WUOHBI U
HAOJIIOZICHUE TPU3HAKOB WX TPOTEKAHMS, OIBIThL, OTPAKAIINE (PU3NYECKUE W
XUMHUYECKUE CBOMCTBAa TajJOr€HOB U HUX COEJUHEHHUN (BO3MOXKHO HCMOJIb30BaHUE
BHUJICOMATEpUAJIOB), O3HAKOMJICHME C oOO0pa3laMu  XJOpHUAOB  (TaJOrE€HUJOB),
O3HAaKOMJIEHHE C 00pa3naMu cepbl U €€ COECOUHEHUSMU (BO3MOXHO HCIIOIb30BAaHUE
BUJICOMATEPUAIIOB), HAOJIOJICHUE IIpollecca OOYriauMBaHUSI caxapa IMOJ| JeHCTBUEM
KOHLUEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3YUYEHUE XUMHUUYECKUX CBOMCTB pa30aBiIeHHOM
CEpHOM KHUCIOTHI, TPOBEJICHNE KAYECTBEHHOM peaKIMu Ha CyJb(}aT-uoH U HabJ0IeHHne
Mpu3HaKa e€ MpoTeKaHus, O3HAKOMJICHHE ¢ (PM3UYECKUMH CBOMCTBaMHU a3ota, ¢ochopa
U UX COEAMHEHUH (BO3MOXHO MCIOJb30BaHUE BUIEOMATEPHUATIOB), 00pa3liaMi a30THBIX
u (dochopHbIx ynoOpeHuid, MoiayyeHue, coOupaHue, pacro3HaBaHWE U H3yUYCHUE
CBOICTB aMMHaKa, IIPOBEJICHUE KAUYECTBEHHBIX PEaKIMi Ha MOH aMMOHUA U (ocdar-
MOH M M3y4YEHUE MPU3HAKOB HUX MPOTEKaHWs, B3aHMMOJECHCTBHE KOHIIEHTPUPOBAHHOMN
a30THOM KHUCJIOTBI C MEJbI0 (BO3MOKHO HMCIOJIb30BAHUE BUJIEOMATEPUAIIOB), U3yUCHHE
MoJIeNiel KPUCTaUIMUECKUX PEMIETOK anMasa, rpaduta, QyiiepeHa, 03HAKOMIICHHE C
MPOIIECCOM  aACOPOLMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM  YII€M U



YCTPOMCTBOM MPOTHUBOras3a, MOJy4YeHUE, COOHMpaHHUE, PAClHO3HABAaHWE U HU3YyUYEHUE
CBOMCTB YTJIGKHCJIOTO Ta3a, MPOBEJACHHE KAUYEeCTBCHHBIX pEaKkuii Ha KapOoHAT U
CUJIMKAT-WOHBl U W3YyYEHUE MPU3HAKOB UX MPOTEKAHUs, O3HAKOMJIEHUE C MPOIYKIUEH
CUJIMKATHOW NPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 331a4 10 TEMeE
«BaxkHenie HeMeTauibl U KX COCTUHEHUS.

155.4.3. MeTaniasl 1 UX COCIUHCHUS.

OO6mias XxapakTepUCTUKA XMMUYECKUX AJIEMEHTOB - METAJIJIOB HA OCHOBAHUM UX
nojioxkeHusa B llepuonnueckon cucreme xumuyeckux anemeHtoB .M. Menneneesa u
ctpoeHuss aroMoB. CTpoeHue MeTamioB. MeTamuyeckas CBs3b U MeETauIMdecKas
KpUCTAJNIMYECKAsT pelETKa. OJIEKTPOXUMHUYECKUW Psifi HANpSKEHU METaJUIOB.
®duznyeckue W XUMHYECKHE CBOMCTBa MeTayioB. OOmmMe cmocoObl MOTydeHus
MeTauioB. [loHsTHE O KOpPpPO3WM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIlUTHl HX OT
Kopposun. CruiaBsl (CTab, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBITY U
MPOMBIIIJIEHHOCTH.

[Ilenounsle meTambl: TOJOXKEHHE B lleproanyeckor CUCTEME XUMHYECKHUX
anemeHToB J[.M. MeHneneeBa, CTpO€HHME HX AaTOMOB, HAXOXKJICHUE B MPUPOJE.
duznyeckue M XUMUYECKHE CBOICTBa (Ha mpumepe HaTpus U Kanus). Okcuipl u
TUIAPOKCHUIBI HATPUS U Kanud. [[puMeHeHre meI0YHbIX METAJIOB U UX COCUHECHUMN.

IIlenouyHO3eMENIBbHBIE  METAJUIbI MAarHMd M KajJblMH:  IIOJIOXKCHHE B
ITepuognueckont cucreme xumudeckux 3neMeHToB J[.MI. MenneneeBa, crpoeHue ux
aTOMOB, HaxoXJIe€HWe B mnpupoac. Puznueckne U XMUMUYECKHE CBOMCTBA MarHus H
Kanplud. BaxHelmue coenuHeHus Kanblus (OKCUI, THAPOKCHUI, coiu). KEcTkocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AmomuHuii: nonoxeHue B Ilepuognyeckold cUCTEME XUMHUYECKUX AJIEMEHTOB
JA.WN. MenneneeBa, CTpOCHHE aToma, HAXOXAEHUE B mpupoje. Pusnyeckue u
XUMUYECKME CBOWCTBA alOMUHUSA. AMQOTEpHBIE CBOWCTBA OKCHAA M THIPOKCHIA
ATIOMUHUSL.

Kenezo: nonoxenne B llepuognueckon cucreMe XuMUYECKUX 3jieMeHTOB J[.H.
MenpeneeBa, CTpOEHUE aToMa, HaAXOXKAEHUE B Npupoae. PU3NUECKUE U XUMUYECKUE
cBoMcTBa kene3za. Okcuapl, THAPOKCHabl U conu coiu skeneza (II) u xenesza (III), ux
COCTaB, CBOMCTBA U MOJIyYEHHUE.

XUMUYECKUM SKCIIEPUMEHT: O3HAKOMJIGHHE ¢ 00pa3liaMi METAJJIOB U CIUIAaBOB,
uX (PU3NYECKUMU CBOMCTBAMU, U3yUEHUE PE3YJIbTATOB KOPPO3UU METAIIIOB (BO3ZMOMXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB), 0COOEHHOCTEHN B3aMMOICUCTBUS OKCUA KAJbLIUS U
HATpUs C BOJOM (BO3MOXHO MCIOJIb30BAaHUE BHJIEOMATEPHAIIOB), HCCIEIOBAHHE
CBOMCTB KECTKOM BOJbI, IIpoOIlecCa TOpPEHUsl JKeile3a B KUCIOpoae (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUAIIOB), IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIINI Ha
MOHBI (MarHus, Kalblivsi, aqtoMuHuA, uHKa, xkene3a (II) u xenesa (III), menu (I1),
HaOJII0JICHHE U OMKMCAHUE MPOILIECCOB OKPAIIMBAHUA TJIAMEHH MOHAMH HATpUs, Kalus U



KaJbIHs (BO3MOXKHO HCIIOJB30BaHHE BHUJEOMATEPHANIOB), UCCIENOBaHHE aM(OTEPHBIX
CBOICTB T'MJIPOKCHJA ATIOMUHUSA U TMAPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BaxxHeume MeTaibl U UX COCAUHEHUS.

155.4.4. XUMUS ¥ OKpYKaromas cpena.

BemectBa M Marepuanbl B TIOBCEJHEBHOM KM3HM 4YenoBeka. be3omacHoe
UCIOJIb30BAaHUE BEIECTB M XMMHUYECKMX peakuuii B ObiTy. IlepBas momoip npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpy»XKarolleld cpenbl (mpeaenbHas AOMyCTUMAas
koHleHTpalus: BemectB (manee - IIJIK). Ponb Xumum B pelieHUH 3KOJIOTMYECKHX
pooJIeM.

XUMUYECKUI 3KCHEPUMEHT: M3y4YeHHE 00pa3lioB MaTepuajoB (CTEKJIO, CILIaBbl
METaJUIOB, OJMMEPHBIE MaTEPUAJIbI).

155.4.5. MexnpeaMeTHbIE CBSI3HU.

Peanuzanuss MeXNpeOMETHBIX CBS3€d 0IpU HM3yYEHHH XUMUU B 9 Kiacce
OCYULIECTBIISIETCSI YEPE3 HMCIOJb30BAHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHATHM,
TaK W MOHATUH, SIBISIIOIIUXCS CUCTEMHBIMU ISl OTACJIbHBIX MPEAMETOB €CTECTBEHHO-
HAy4YHOI'O LIMKIIA.

OO1Me ecTeCTBEHHO-HAy4YHble MOHSATHUSA: HAy4dHbId (akT, TrumoTes3a, 3aKoH,
TEOpHsl, aHAJIN3, CUHTE3, KJIacCU(UKAIUs, TEPUOJTUIHOCTD, HAOIIOEHUE, SKCIIEPUMEHT,
MOJIETMPOBaHUE, M3MEpPEHUE, MOJIEb, SIBJIIEHWE, MAPHUKOBBIA 3(PQeKT, TexXHOoIorus,
MaTepUaIbl.

@usnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIH], WU30TOIIbI,
pPaauOaKTUBHOCTb, MOJIEKYJA, SJIEKTPUUECKUN 3apsii, NPOBOJHUKHU, MOIYIPOBOAHUKH,
JTUDJIEKTPUKH, (POTOIJIEMEHT, BEILIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSIHUE BEILECTBA,
ra3, pacTBOp, pPAacTBOPUMOCTb, KpUCTAIJIMYECKas pemETKa, CIUIaBbl, (hU3MUYECKUe
BEJIMYMHBI, €AMHUIBI W3MEPEHHs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
Comnnre.

buonorusi: ¢otocuHTe3, AbIXxaHuEe, OMocPepa, 3KOCUCTEMA, MUHEPAIbHbIE
yA00OpEeHHMs, MUKPOIJIEMEHThI, MAKPOAJIEMEHTBI, TUTATEIbHbIEC BEILIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIC MOPOJbI, MOJIE3HbIE
MCKOIIa€MbIE, TOILIMBO, BOJIHBIE PECYPCHI.

155.5.11nanupyemsblie pe3ynabTaTbl OCBOEHHS MPOTpaMMbl MO XMMHUU HAa YPOBHE
OCHOBHOTI'0 00111eT0 00pa3oBaHusl.

155.5.1. N3ydenne XuMHUM Ha YypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
HAIpaBJICHO Ha JOCTIXKEHHE OOYy4YaloIUMHUCS JIMYHOCTHBIX, METANpPEIMETHBIX M
IPEIMETHBIX Pe3yIbTaTOB OCBOEHUS YUEOHOTO IpeaMeTa.

155.5.2. JIM9HOCTHBIE PE3yNIbTaThl OCBOSHHUS MPOTrPAMMBbI OCHOBHOTO OOIIIETO
o0pa3oBaHMs JIOCTUTalOTCs B XoJe OOydeHUs XUMHH B €IWHCTBE Yy4eOHOUW U
BOCIIUTATEIbHOW JIESITEIbBHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMUA POCCUHACKUMHU



COLIMOKYJBTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMM, IPUHATBIMH B
o0miecTBe TMpaBUjaMH M HOPMaMU TMOBEACHHUS M CHOCOOCTBYIOT —Ipoleccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIIMN O0yYarOIINXCS.

155.5.3. JIM4HOCTHBIE pe3yabTaThl OTPAXKAIOT TOTOBHOCTh OOYYarOIIUXCS
PYKOBOJCTBOBATBHCS CUCTEMOW IMO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMM W pacCIIUpEHNe
OMBITA IEATEIIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1)  [marpuOTHYECKOrO BOCIUTAHUS:

LEHHOCTHOT'O OTHOILLIECHMSI K OTEUYECTBEHHOMY KYJbTYPHOMY, UCTOPHUYECKOMY U
HAy4YHOMY HacCJIC[HI0, TIOHMMAaHWS 3HAYEHUS XHMHYECKOW HAyKM B JKU3HH
COBPEMEHHOT0 00IECTBA, CIIOCOOHOCTH BJIa/IETh JOCTOBEPHON MHPOpMaIUeit

O NEPEIOBBIX JOCTHKEHHUSAX U OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHUSAX 00 yCTpOICTBE MHpa U OOILECTBA;

2)  TPaXIAHCKOTO BOCIHUTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOPMax UM MPaBHIAX MEXIMYHOCTHBIX
OTHOILIIGHUH B KOJUIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, YUEOHO-UCCIEA0BATENbCKOW, TBOPYECKOM MU JAPYTUX BHUAAX JEATEIbHOCTH,
TFOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESATENbHOCTU MPHU BHIIOJHEHUH YYEOHBIX,
ITO3HABATEIBHBIX 3a7a4, BBINOJHEHHUH XHUMHYECKHUX OKCIIEPUMEHTOB, CO3JaHUU
y4e€OHBIX MPOEKTOB, CTPEMJIEHUS! K B3aMMOIIOHMMAHHUIO U B3aMMOIOMOIIM B MpOIIECcCe
ATOM y4eOHOH AEsTeNbHOCTH, TOTOBHOCTH OLIEHHUBATh CBOE TOBEJIEHHWE M TMOCTYIKH
CBOMX TOBAPULIEH C MO3UIHMHM HPABCTBEHHBIX M IPABOBBIX HOPM C YY4ETOM OCO3HAHUS
IIOCJIEICTBUM ITOCTYIIKOB;

3)  LIEHHOCTH HAYYHOI'O NO3HAHUS:

MHPOBO33PEHYECKUX IIPEACTABICHUM O BEIIECTBE M XHWMHMYECKOM PpEaKLUH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKU U COCTABIISAIOIIMX OCHOBY
JUI TIOHMMAaHHUS CYIIHOCTH HAyYHOW KapTHHBI MHpA, MPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHSA IIPUPOBI, B3aUMOCBS3X YEJI0BEKa C IPUPOIHON CPENO, O
POJIM XMMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEN;

ITO3HABATEIbHBIX MOTHBOB, HAIPABJICHHBIX Ha IIOJYy4YEHUE HOBBIX 3HAHHUU 10
XUMUH, HEOOXOIUMBIX JIJIs1 OOBSICHEHUS HaOII0JaeMBbIX MTPOLIECCOB U SIBJICHUN;

MO03HABATENbHON, MH(MOPMAIIMOHHOW M UYWUTATEIBCKOM KYJIBTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSTEIBLHON paboThl ¢ y4eOHBIMU TEKCTaMU, CIIPABOYHOMN JINTEPATYpOil,
JOCTYIHBIMU TEXHUYECKUMU CPEACTBAMH UH()POPMALIMOHHBIX TEXHOJIOTUH;

uHTepeca K OOyYEeHHI0O M TMO3HAHWIO, J0003HATEIbHOCTH, TOTOBHOCTU U
CHOCOOHOCTH K CaMO00pa30BaHUIO, MPOEKTHON M UCCIIE0BATEIbCKOM NEATEIbHOCTH, K
OCO3HAaHHOMY BbIOOpY HANpPaBICHHOCTH U YPOBHS 00y4€HHUs B JaJIbHEUIIEM;

4)  dopMupoBaHUS KYIbTYPHI 3J0POBBS:

OCO3HAHHUs LEHHOCTHU JKU3HU, OTBETCTBEHHOI'0 OTHOLIECHMS K CBOEMY 3J0pOBBIO,
YCTaHOBKH Ha 3JI0POBBIM 00pa3 KW3HU, OCO3HAHUS MOCIEICTBUI 1 HETPUATHUS BPEIHBIX



OpuUBBIYEK (YyHOTpeOJEHHUs] aJKOroyis, HAapKOTHUKOB, KypeHHUs), HEe0OXOIuMOCTU
COOIO/IEHUsT TIpaBUiI 0E30MAaCHOCTH TP OOpAIEHWH C XMMHYECKUMHU BEIIECTBAMHU B
OBITY U peabHOM KU3HHU;

5)  TpydOBOIrO BOCHUTAHUS:

MHTEpECca K NPAKTUYECKOMY HM3yYEHHIO Npodeccuid U TpyJa pa3iudyHOro poja,
yYBaXEHUE K TPyAYy M pe3yibTaTaMm TPYIOBOH NEATEIbHOCTH, B TOM YHUCJIE HAa OCHOBE
NPUMEHEHUS MPEAMETHBIX 3HAHUM MO XMMHUH, OCO3HAHHOTO BBHIOOpA MHIWBUYyaIbHOU
TPaeKTOpPUM TPOAODKEHUS 00pa3oBaHUs € YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEHIHOU
npodeccoHanbHON JEeATEIPHOCTH U Pa3BUTHS HEOOXOJUMBIX YMEHHM, TOTOBHOCTD
a/larTUpOBaThCs B MPO(ECCHOHATIBHOM cpesie;

6)  DKOJOTMYECKOro BOCITUTAHMSL:

HKOJIOTUYECKH 1€7ecO00pa3HOro OTHOIICHUS K MPHUPOJIE KaK MCTOYHUKY KU3ZHU
Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAaHHUS, TOHUMAHUS LICHHOCTH 3J0POBOT0 U O€30MacHOro
oOpa3a KH3HH, OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (HU3HMUECKOMY U
IICUXUYECKOMY 370pPOBBIO, OCO3HAHMSI LEHHOCTH COOJIOJIEHUS MpaBWII OE30MaCHOIrO
MOBEAECHUS MPU paboTe C BEIIECTBAMU, a TAKKE B CUTyaLUAX, YTPOKAOIMIMX 30POBBIO
U YKU3HU JII0JICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUSA, MOJydYaeMble IMPU HM3YYEHUH XUMHH, IS
pelieHus 3a/1ay, CBSI3aHHBIX C OKpYXKarouled MPUPOJHON Cpeloil, TOBBILIEHUS YPOBHS
HKOJIOTHYECKON KYJIBbTYpbl, OCO3HaHHUS TJ00aJbHOTO XapaKTepa HSKOJOTHYECKUX
npo0sieM U IMyTel uX petieHus: oCPEICTBOM METOJIOB XUMUMU;

HKOJIOTHYECKOTO MBIIUICHUS, YMEHHUS PYKOBOACTBOBATHCS UM B ITO3HABATEIILHOM,
KOMMYHHUKAaTUBHOU U COLIMAJIBHOW IPAKTUKE.

155.5.4. MeranpeagMeTHble  pe3yJibTaThl. B cocTaBe MeTanmpeaMeTHBIX
pe3yJIbTaTOB BBLACISAIOT 3HAUMMBbIE JIJIs1 POPMHUPOBAHUS MUPOBO33PEHHSI OOIIEHAYYHBIE
NOHATHSA (3aKOH, TEOpHsl, IPUHLIUII, TUIIOTE3a, GaKT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U
JPYyroe.), KOTOpbIE HCHOJB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMETax M
MO3BOJISIIOT HAa OCHOBE 3HAHWI W3 3TUX MPEAMETOB (hOPMHUPOBATH NPEACTABICHUE O
LEJIOCTHOM HAayyHOM KapTMHE MHpa, M yHUBEpCaJbHble ydeOHblEe JIEHCTBHS
(mo3HaBaTeNbHbIE, KOMMYHUKATHUBHBIE, PpErYJSATUBHbBIE), KOTOpbIE OOECIEYMBAIOT
(dbopMHpOBaHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYILECTBIECHUIO
y4eOHON JnesiTenbHOCTU. MeTtanpeamMeTHble pe3yJibTaThl OCBOCHHS 00pa3oBaTeNbHOMN
IpOrpaMMbl MO XUMHUHU OTPAXalOT OBJIAJICHUE YHHMBEPCAIBHBIMU TMO3HABATEIbHBIMU
JEUCTBUSAMH, B TOM YHCJIE:

1)  Ga3oBble JIOTHYECKUE ACUCTBUS:

YMEHHUE UCIOJIB30BATh MPUEMBI JJOTUYECKOTO MBIIIJIEHUS IPU OCBOCHUM 3HAHUM:
pPacKphIBaTh CMBICTT XUMHUYECKUX TOHSITHH (BBIACIATh WX XapaKTEepHBIC IMPU3HAKH,
yCTaHABIMBATh B3aUMOCBSI3b C JAPYTMMHU TOHATHSMH), HCIIOJIB30BATH MOHITHUS IS



OOBSICHEHUS OTIEIbHBIX (PAKTOB W SIBIICHWMN, BHIOMPATh OCHOBAHHS W KPUTCPUU IS
KJacCU(UKAIMM XUMHUYECKUX BEMIECTB M XHMHYECKUX PEaKIHi, yCTaHABIUBAThH
MPUYUHHO-CJICICTBCHHBIE CBSI3U MEXIY OOBEKTAMU HW3Y4YEHUS, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHIYKTHBHBIC, ACIYKTUBHBIC, 110 aHAJOTHH), MPOBOJIWUTH BHIBOABI H
3aKJTFOYCHHUS;

yMEHHUE IPUMEHSTH B mporiecce MO3HaHUS MOHATHS (TIPEeIMETHBIC

U METamnpeJIMETHBIC), CUMBOJIMYECKUE (3HAKOBBIE) MOJIECNIU, HCIOJIb3yeMbIE B
XMUMHH, TIPEOOPa30BBIBATH IIMPOKO MPUMEHSIEMBIC B XUMUU MOJICIIbHBIC TTPE/ICTABIICHUS
- XMMHYECKMI 3HAaK (CMMBOJ JJIeMEHTa), XUMHUueckas Gopmysia U YypaBHEHHUE
XUMHUYECKOW peakIiiy - MPU PelIeHUH y4eOHO-TI03HABATENbHBIX 33714, C YUETOM ITUX
MOJIENIbHBIX TPEJICTABIICHUN BBISBIISITH U XapaKTEPU30BATh CYIICCTBEHHBIC MPHU3HAKH
U3Y4aeMbIX OOBEKTOB - XUMHUYECKHUX BEIIECTB M XUMHUYECKUX PEaKIIMil, BBISBIATH
o0IMe 3aKOHOMEPHOCTH, TNPUYUHHO-CIICJICTBEHHbIE CBS3M W MPOTHBOPEUYHUS B
M3y4aeMBbIX MPOIIECCAX U SBICHUSX;

2)  0a30BbIC UCCIEAOBATEIHCKUE JECUCTBUS:

YMEHHE WCIOIh30BaTh TIOCTABIICHHBIE BOIPOCH B KAadyeCTBE WHCTPYMEHTA
MO3HAHUA, & TaK)K€ B KA4eCTBE OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3BI MO TPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKICHHIA,

NpUOOPETCHUE OIbITa 110 IUTAHWUPOBAHWIO, OpPraHU3alMK H  IPOBEIACHHIO
YYCHHMUYCCKMX  OKCIECPHMMEHTOB: yMEHHE HaOmoJaTh 3a  XOJAOM  Ipollecca,
CaMOCTOSATETILHO TIPOTHO3UPOBATH €r0 Pe3yibTaT, (POPMYIHpPOBATH OO0OOILIECHUS U
BBIBOJIBI 110 PE3YJIbTaTaM IPOBEIEHHOIO OIbITA, HCCIIEIOBAHUSA, COCTABIATh OTYET O
poJieIaHHoN padore;

3)  pabora c uHbOpMAIIHEi:

yMEHUE BBIOMpaTh, aHAJIM3UPOBATH U HMHTEPIPETUPOBATH HH(OOPMAIUIO
pa3TUYHBIX BUAOB W (POPM TPENCTaBICHUS, TMOJYYaEMYI) H3 Pa3HBIX HCTOYHUKOB
(HaygHO- TIOMyJsipHAs JUTEpaTypa XUMHUYECKOTO COJEpKAHUsS, CIPAaBOYHBIC MOCOOHUS,
pecypchl MIHTEpHETa), KPUTHYECKH OIICHUBATH MPOTHBOPECUMUBYIO M HEIOCTOBEPHYIO
uH(pOpMaIHIO;

yMEHUE TPUMEHATh Pa3IUYHBIC METOABl W 3amlpOChl TPU TOUCKE W OTOOpE
uH(OPMAITUU B COOTBETCTBYIOIINX JaHHBIX, HEOOXOIUMBIX IS BBITIOJIHCHHS YICOHBIX
W TIO3HABATEIbHBIX 3aJlay OMPEICIEHHOTO THIIA, MPUOOPETCHHE OIbITa B 0O0JaCTH
UCIOJIb30BaHUsl  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,  OBJaJCHHE
KyJIbTYpOl ~ aKTHBHOI'O  HCIIOJb30BAaHUSI  PA3JIMYHBIX  IOUCKOBBIX  CHCTEM,
CaMOCTOSATETILHO BBIOMPATh ONTUMANBHYIO (OpMYy TMpeACTaBiICHHUS HHOpMAIUU U
WUTIOCTPUPOBATH PEIIaeMble 3a7a4d HECIOXKHBIMH CXeMaMU, JUarpaMMaMHu, JAPYyTUMH
dbopmamu rpaduKu U UX KOMOMHAITUSIMU;



yMEHHE WCTONh30BaTh W  aHAIM3UPOBATh B  Tpolecce ydeOHOM U
WCCIICIOBATEILCKOM  JIEITEIbHOCTH HMH(POPMAIUIO O BIUSHUA TPOMBIIUICHHOCTH,
CEJIbCKOT'0 XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH TPUPOAHON CPEABL;

155.5.5. v oOyyaroiierocs OoynyT chopMUPOBaHBI CeAyIone
YHUBEpPCAJIbHbIE KOMMYHUKATUBHbBIC JIEHCTBUSI:

YMEHHE 3a/1aBaTh BOMPOCHI (B XOJe nuaiora u (Win) AUCKYCCUM) MO CYIIECTBY
o0cyX/1aeMoi TeMbl, (POPMYJIUPOBATh CBOU MPEI0KEHNUS OTHOCUTEIHHO BBIMOJHEHUS
MPEIOKEHHOU 3a/1a4u;

NpUOOpPETeHNE ONbITa NPE3EHTAIMU PE3YJIbTATOB BBIIIOJIHEHHUS XUMHUYECKOTO
HKCIIEpUMEHTa (JJA0OpAaTOPHOIO OIbITa, JA0OPATOPHON pabOoThl MO MCCIEIOBAHUIO
CBOICTB BEIIECTB, yUeOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU TO3HABATEIbHOU U
UCCIIEIOBATENbCKON JIESITENIbHOCTH MPHU PEUICHWH BO3HUKAIOLIMX MPOOJIEM HAa OCHOBE
y4éTa OOIMX MHTEPECOB M COTJIACOBAHUS MO3UIUi (00CYXIeHHsS, 0OOMEH MHECHHSIMH,
«MO3TOBBIE€ IITYPMBI», KOOPJIMHAIUS COBMECTHBIX JIEUCTBUM, OMpPEACICHUE KPUTEPUEB
10 OLIEHKE Ka4eCTBa BBINOJHEHHOMN pabOThI U APYTHE);

155.5.6. v oOyuaroierocs OoynyT chopMUPOBaHBI CeAyIoIIue
YHUBEPCAJIbHBIC PETYJISTUBHBIE JEHCTBHUS:

YMEHUE CaMOCTOSATEIbHO ONpPENeNsATh UENH JeATEIbHOCTH, IUIaHUPOBATbH,
OCYUIECTBIISITh, KOHTPOJUPOBATh W TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATeNIbHOCTh, BBIOMpaTh Haubosiee A(PEKTUBHBIE CIOCOOBI pelIeHHs YYEOHBIX U
MO3HABATENBHBIX  3aJlad, CaMOCTOSITEIbHO  COCTaBIATh WM  KOPPEKTUPOBATH
MPEJIOKEHHBIM aITOPUTM JEUCTBUM IPU BBIITOJIHECHUH 33JaHUU C YUYETOM IOJTYyUECHUS
HOBBIX 3HaHUN 00 wH3ydyaeMblX OOBEKTaX - BEIIECTBAX M pEAKIMAX, OICHUBAThH
COOTBETCTBUE MOJYYEHHOTO PE3YJIbTaTa 3asIBJICHHOMN LIEIIH;

YMEHHUE HCTOJIb30BaTh U AHAIM3UPOBATH KOHTEKCTHI, MPEJIaracMbie B yCIOBUU
3a1aHUM.

155.5.7. IIpenMeTHble pe3ysbTaTbl OCBOCHMS MPOTPaMMbl IO XHMHHU Ha
YPOBHE OCHOBHOTO 00IIIETO 00pa30BaHUSI.

B cocraBe npeaMeTHBIX pe3yIbTaTOB M0 OCBOEHUIO 0043aTENBHOIO COACPKAHUS,
YCTaHOBJICHHOT'O JIaHHOM (heniepaibHON paboyell mporpamMmoil, BbIIEISAIOT: OCBOCHHbIE
oOy4YaroImMUMHCsl Hay4YHbIC 3HAHUS, YMEHHS U CIIOCOOBI JAEHCTBUM, crieruduuecKkue s
npeaMEeTHON 00nacTu «XUMUS», BUIBI JACSITEIBHOCTH IO MOJTYYEHUI0O HOBOTO 3HAHMS,
€ro MHTEpIpeTalry, TPeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX

CUTYaIIUSIX.

155.5.7.1. K xonmy oOyyeHuss B 8 Kiacce Yy oOywaromerocs Oymay
chOpMHUPOBAHBI CIEAYIONINE MPEIMETHBIE PE3YIbTAThI 10 XUMUH:

pacKpbeIBaTh CMBICI OCHOBHBIX XHWMHYECKHX IIOHSTHUH: aTOM, MOJEKYJIa,
XUMUYECKUN 3JIEMEHT, IPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U



HEOJHOPOJHAsA), BaJ€HTHOCTb, OTHOCUTEIbHAs aTOMHAsT M MOJIEKYJIIpHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI MAcca, MaccoBasl J10JIsl XMMUYECKOT0 JIEMEHTA
B COCAMHEHUH, MOJAPHBIA OOBEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJIb,
AIEKTPOOTPULIATEILHOCTh, CTEIIEHb OKUCIEHUS, XUMHUYECKasl pEeaKIus, KIacCU(PUKALIHS
pEaKIMi: peakiuu COCAUHEHNs, PEaKLMN PA3JIOKEHNs, PEaKIMU 3aMELIECHNs, PEaKIun
0oOM€Ha, 3K30- U SHJOTEPMUYECKHUE PEaKLUU, TEIIOBOM 3PPEKT peakuuu, SApo aToMa,
AIIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOuTalb, PAJUyC aToMa, XUMHUYECKas CBS3b,
MOJISIpHAs U HEMOJISpHAasi KOBAJICHTHAsl CBS3b, MOHHAs CBSA3b, MOH, KATHOH, aHUWOH,
pacTBOp, MaccoBas J10Jis BelecTBa (MPOLIEHTHAs] KOHIIEHTPAIIKsI) B pacTBOPE;

WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHX MOHSATUNA U MPUMEHSITh
ATU MOHATHUS MPU OMKMCAHUY BELIECTB U UX MPEBPAILLICHHUII;

UCIIOJIb30BaTh XUMUYECKYI0O CUMBOJIMKY JJII COCTaBlIeHUS (OpPMYJ BEIIECTB U
YPABHEHUM XUMUYECKUX PEAKIINM;

ONPENIENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTETICHb
OKHCIICHUSI 3JIEMEHTOB B OWHApHBIX COCOUHEHMSX, MNPUHAIICKHOCTh BEIIECTB K
ONpENENEHHOMY KJIACCYy COEOUHEHUM 1o QopMynaM, BHUJ XUMUYECKOM CBS3U
(KOBaJIEHTHAsI 1 MOHHAsA) B HEOPraHUYECKUX COETUHEHMSIX;

packpeiBaTh  cMmbIcn  Ilepuommueckoro  3akona .M.  Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XHUMHUYECKHX
AJIEMEHTOB OT WX MOJOXeHUA B llepuonnueckoil cucteMe, 3aKOHOB COXPaHEHUs MACChI
BEILIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YY€HHs, 3aKOHa ABOraapo,
ONMKCHIBATh W XapakTepu3oBaTh TabmuuHyio ¢dopmy Ilepuoauyeckoit cuctemsl
XUMHUYECKUX JJIEMEHTOB: pas3iinyaTh TMOHATUSA «TJaBHasg mnoarpynma (A-rpynma)» u
«mobounas mnoxarpynna (b-rpynma)», manbple W OONBIIME TEPHOIBI, COOTHOCUTH
o0o03HaueHus, KOTopele UMeroTcs B Tabnuue «llepuognueckas cucreMa XUMHUECKHUX
anemeHToB [[.UM. MeHneneeBa» ¢ YHCIOBBIMM XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB W 3apsa sApa, oOIIee YHCIO JJIEKTPOHOB H
pacnpesiesIEeHUE UX 0 3JIEKTPOHHBIM CIIOSIM);

KJ1accu(UIMpoOBaTh XUMHYECKHUE DIIEMEHTBI, HEOPTAHUYECKHE BEIIECTBA,

XUMUYECKUE peakluu (10 YMCIy M COCTAaBYy YYAaCTBYIOIIMX B PEaKIMU BEUIECTB,
1o TerioBoMy 3 dexry);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHUMHYECKHUE CBOMCTBAa  BEIIECTB
Pa3JIMYHBIX KJIACCOB, IOATBEPKAAs ONHCAHUE MPUMEPAMU MOJIEKYJISIPHBIX

YpaBHECHUI

COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIMII;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KayeCTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUSI XUMUYECKUX [MPEBPAIICHUI B Pa3IUYHBIX
YCIIOBUSIX;



BBIYUCIISTh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XUMHUYECKOrO 3JIEMEHTa Mo (hopMmyse COeTUHEHUS,, MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU PEaAKIUU;

MPUMEHSTh OCHOBHBIE OIEpalMd MBICIUTEIBHON NESITENbHOCTH - aHadu3 |
CUHTE3, CpaBHEHHE, OO0O0OIIEHUE, CUCTeMaTH3allNIo, KiIacCU(UKAIINIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H - JJI1 U3YyUYECHHUS CBOWCTB BEHIECTB M XUMHYECKUX
peakiluii, eCTeCTBEHHO-HAay4YHbl€ METOJIbl TO3HAaHUA - HaAONIOJEHHE, HW3MEpEHuE,
MOJICTMPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIA U MBICIICHHBIN );

ClIeIOBaTh MpaBHJIaM TOJb30BaHUS XUMHUYECKOM TMOCyA0H M J1ab0paToOpHBIM
00OpyJIOBaHUEM, a TaKXe MpaBWiIaM OOpallleHHs] C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKITUSIMU TI0 BBITIOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB MO0 MOJTYUYEHUIO U
COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOJAOPOJIa M KHUCIOPOJAA), TMPUTOTOBICHUIO
PacTBOPOB C ONPEACIEHHON MAaCCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATH
U MPOBOJIUTh XMMHUYECKUE HKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB WIEIOUYEH U
KHCIIOT C TIOMOIIIBIO MHANKATOPOB (JTaKMyC, eHONM(TaTeHH, METHIOPAHXK U IPYTHE).

155.5.7.2. K xoHuny oOyyenus B 9 kimacce y oOywaromeroca Oyxay
c(hOpMUPOBAHBI CIICAYIONIUE TPEAMETHBIE PE3YJIHTAThI IO XUMUH:

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHSTHH: XUMUYECKUM >JIEMEHT,
aTOM, MOJIEKYyJa, WOH, KaTWOH, aHWOH, IPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPHUIATEILHOCTh, CTEINCHb OKHUCIICHHS, XUMHUYECKas peakiius,
XUMHUYECKasi CBS3b, TEIUIOBOM 3 (EKT peakiuu, MOJb, MOJSAPHBIM 00BEM, pacTBOp,
ANEKTPOJIUTBI, HEIJIEKTPOJUTHI, ANEKTPOJIUTHYECKAs AUCCOLUALNS, PEAKLIMH MOHHOTO
oOMeHa, KaTaJIu3aTop, XMMHUYECKOe paBHOBECHE, OOpaTUMbIe M HEOOpATUMBIE PEAKIINUH,
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE  PEaKIIHH, OKHUCIIUTEb, BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJUIOTPOMNUs, aM(POTEePHOCTh, XHMHYECKas CBS3b
(KOBaJIeHTHAsl, HMOHHAs, META/NINYeCKas), KPUCTAIUIMYECKAs] pelIETKa, KOPPO3Us
METAJJIOB, CIUIABbl, CKOPOCTh XUMHUYECKOW pEaKUHUH, NPEACNIbHO JOMyCTUMAs
koHueHTpanus [1JIK Bemectsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX TOHSITUW U MPUMEHSTh
9THU MOHSATHUS MPU OMKMCAHUU BELIECTB U X MPEBPAIICHUII;

UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JJI COCTaBlIeHUS (OPMYJ BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKLINM;

ONPENENATh BAJICHTHOCTh M CTENEHb OKHUCIEHHUS XUMHUYECKUX DJIEMEHTOB B
COCIMHEHUAX PAa3JIMYHOIO COCTaBa, MNPUHAICKHOCTh BEHIECTB K OINPEICIEHHOMY
KJIACCy COEAMHEHWH Mo QopMyiiaMm, BUJ XUMHUYECKOW CBSA3M (KOBAaJIGHTHAs, MOHHAs,
METAJIMYECKAs])) B HEOPraHUYECKUX COCIMHEHUSX, 3apsA]l HOHA 10 XHMHUYECKOU
dbopmyie, xapakTep cpeabl B BOJHBIX PAacTBOpaX HEOPTraHUYECKUX COCIMHEHUM, THUII
KPUCTAINTMYECKON PEIIETKU KOHKPETHOTO BEILIECTBA;



packpbiBaTh  cMbIica  [lepuommyeckoro  3akona JI.M. MenneneeBa w
JEMOHCTPUPOBATH €T0 MOHUMAHHE: OMUCKHIBATh M XapaKTEpHU30BaTh TAOIUYHYIO (popmy
[lepuoanyeckoil CUCTEMbl XMUMHUYECKHX OJJIEMEHTOB: pa3inyaTh IOHSTUSA «TJIaBHas
noarpynmna (A-rpymnma)» u «mnodounas noarpynna (b-rpymma)», mansie U OOJblIve
MEepUObl, COOTHOCUTh 0003HAYEHHS, KOTOPbIE UMEIOTCA B MIEPUOJAUUECKON TabnuIe, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHYECKHUX A3JIEMEHTOB (COCTaB U
3apsia sjpa, o0lee YUCao JEKTPOHOB U pacIpeielieHue UX Mo 3JEKTPOHHBIM CJI0SIM),
OOBSACHATH OOIME 3aKOHOMEPHOCTH B HW3MEHEHMHM CBOMCTB JJIEMEHTOB M HX
COEJIMHEHUH B MpeJeax MajbIX MEPUOJIOB U TJIABHBIX MOJATPYIII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJEMEHThI, HEOPraHMYECKHe BEIIECTBA,
XUMUYECKUE peakiuu (M0 YHUCIy U COCTaBY YYacCTBYIOIIMX B PEAKIMU BEILIECTB, IO
TerioBoMy G (HEKTy, 10 U3MEHEHUIO CTETICHEH OKHCIICHUSI XUMUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) 00MKE U CrieNU(PUUIECKUEe XUMHUYECKHUE CBOMCTBA
MPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPK/Asi OMUCAHUE NMPUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

COCTaBJISITh YPAaBHEHUS DJIEKTPOJUTUUECKON TUCCOIMALIMKM KHUCIOT, LIEJI0uYe u
COJICH, TMOJHBIE M COKpall€HHBbIE YpPaBHEHUS pEaKIMii MOHHOTO OOMEHa, ypaBHEHUS
peaKkIui, MOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUYECKOU CBSI3U MEXy BellleCTBaMU
Pa3JIMYHBIX KJIACCOB;

pacKkpbIBaTh CYIIHOCTh OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIX peakiuii
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHCca 3TUX PEeaKIuid;

MPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS,
BO3MO>KHOCTH MPOTEKAHUS XUMHUECKUX MTPEBPALICHUN B PA3TMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOTI0 XHUMHYECKOTO 3JIEeMEHTa 1Mo (opMyIie COSAMHEHHS, MaCCOBYIO JOJTIO
BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU PEaAKIUU;

coOoIaTh MpaBWia MOJb30BAaHUA XMMHYECKOM MOCYJ0M U J1a0opaTOpHBIM
o0Opy/IOBaHMEM, a TaKKe MpaBwia OOpalleHUs C BEIIECTBAMH B COOTBETCTBUM C
WHCTPYKIUSMU T10 BBIMOJHEHUIO JTJA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHUIO U
coOMpaHMIo Ta3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

MPOBOJIUTh PEAKIMH, TOJTBEPKIAIONINE KAYeCTBEHHBIH COCTAaB Pa3IMYHBIX
BEIIIECTB: PACIO3HABaTh OIbBITHBIM MYyTEM XJOPUAOPOMUI-, HOAMI-, KapOoHAaT-,
docdar-, cunmkar-, cyiabdar-, THUAPOKCHUI-UOHBI, KATHOHBI aMMOHHUS UM HOHBI
M3YUYEHHBIX METAJUIOB, IMPUCYTCTBYIOLUIME B BOJIHBIX pAacTBOPAX HEOPTaHUYECKUX
BEILIECTB;

MPUMEHSITh OCHOBHBIE OINEpAllMd MBICIUTEIBHON NIESITENIbHOCTH - aHajiu3 |
CHHTE3, CpaBHEHHE, O0O0OOIIEHHe, CHCTEeMATH3allii0, BBISABICHUE IPUUYUHHO-
CJICICTBEHHBIX CBSI3¢U - JJII W3Y4YEHHUsS CBOMCTB BEIIECTB M XUMHUYECKUX PEaKIIUH,



€CTECTBEHHO-HAYYHbIC METO/IbI TIO3HAHUS - HAOIIOICHNE, U3MEPEHUE, MOJICITUPOBAHUE,
AKCHEPUMEHT (pEeaJIbHbIM U MBICIICHHBIN).



