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HHOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTaBJI€HA HAa OCHOBE TpeOOBaHWU K pe3yJbTaTaM OCBOCHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO O0IIero 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHoBe (eaepasbHOM paboyeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEIIIMH MPENoJaBaHus y4eOHOro mpeaMera « X UMUs»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma 1Mo Xxumuu Ja€T TpEACTaBICHHUE O LENAX, OOIIed CTpaTeruu
oOy4yeHUs, BOCHUTAHUS U PaA3BUTUS OOYYAIOUIUXCS CPEICTBAMU Y4EOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE IPEAMETHOE COJIepKaHue,
NpeayCMaTpUBAET paCHpEAeiICHUEe €ro Mo KiaccaM U CTPYKTYpUPOBAHUE MO
pazjenaM M TeMaM MpPOrpamMMbl IO XUMHH, OINPEACISET KOJWYECTBEHHBIE U
Kaue€CTBEHHbIC XapaKTePUCTUKU cCoZiepKaHus, PEKOMEHYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3¢M, JIOTMKM  y4eOHOro  MpoIecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXxcs, OMNpPEAeNISeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataMm oOy4YeHHs] XUMUU Ha YPOBHE LieJIeH M3y4YeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIBHOCTH OOYYaromIerocss MO OCBOCHHIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHUMHH CIY)KHUT OCHOBOM s (OPMHPOBAHUS MHPOBO33PEHHUS
oOy4aromierocsi, €ro MnpeACTaBICHU O MaTepUaTbHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GopMUpYEMbIE XUMHUEH TMPEACTABICHUS O B3aWMOIPEBPAIECHUIX
SHEPIrud M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHHS TI00aIbHBIX
npoOjieM YCTOWYMBOTO Pa3BUTHUS UYEJIOBEYECTBA — CBHIPHEBOM, SHEPrEeTHUYCCKOM,
MUIIEBON U SKOJIOTHYECKOI 6€30MacHOCTH, TPOOIEM 3IPaBOOXPAHCHHS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealiM3allid  BO3MOMKHOCTEW  JJII  CaMOpa3BUTHUA |
dbopMupoBaHUs KYJIbTYPhI JUIHOCTH, €€ 00IIeH U (yHKIIMOHATILHOW IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEH
OoOy4JalIuXCcsi, HABBIKOB WX CAMOCTOATEIBHOW  y4eOHOW JEATEeIhHOCTH,
AKCHEPUMEHTAJIBHBIX M HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM KU3HM, TaK U B MPOPECCUOHAITBHOMN eI TETLHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IVISa HA €IMHCTBO MPUPOABI U YETIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4HBIM 3HAHUSIM, K TIPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJl B SKOJOTHUYECKOE
oOpa3zoBaHue 00yUaIOIINXCS.

JlanHble HampaBieHUS B OOyYE€HUUM XUMHUHU OO€CleuuBaroOTCs crenupuKoi
COepKaHMsl  y4eOHOro  mpeaMeTa, KOTOPBIM  SABJSIETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTpaXkeHUEM 0a30BOM HayKH XMMHUM Ha ONPENEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOrO OOIIEro 0O0pa3oBaHUsI OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBbI TMEPBOHAYAILHBIX TOHSATUNA XHMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPBIX OTACJIBHBIX 3HAYUMBIX TOHSATUM
OpraHUYeCKOM XUMHUHU.

Ctpyktypa coiepkaHusi MPOrpaMMbl MO XUMUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOro monaxona k e€ uzyueHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBbI TIOHATUN O XUMUYECKOU
peakiuu. OO0 9STU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIIAIY
MOCJIEIOBATENIbHOTO PAa3BUTHUS 3HAHUN HA OCHOBE TEOPETHUUECKUX MPECTaBICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XMMHH;

— YYEHHS O CTPOCHUH aTOMa U XUMUYECKOU CBS3H;

— TpenctaBieHUd 00 IIEKTPOIUTHYECKOW IHCCOIMAIMU  BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMUPHYECKHU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JpyromMy, BBINOJHAS (DYHKIIUU OOBSICHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIHOCOOCTBYeT  (OPMHPOBAHUIO
MPEJCTABIEHUS] O XUMAYECKON COCTABJISAIOIIECH HAYyYHOM KapTUHBI MHUPA B JIOTHKE
e€ CHUCTeMHOW NpPHUPOJIbI, LEHHOCTHOTO OTHOUIEHHWS K HAay4YHOMY 3HAHUIO H
MeToJaM TO3HaHMs B Hayke. M3ydeHue XMMHUHU MOPOUCXOAUT C MPHUBJICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Yy4eOHBIX NpeaMeToB: «OKPYXKaIOMUNA MUpPH,
«buonorus. 57 knacce» 1 «Pu3nka. 7 Kiacey.

[Ipy wW3ydeHWHM XUMHHM TPOUCXOAUT (HOPMHUPOBAHWE 3HAHUW OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTU YEJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMUYECKUX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUYECKUX TOT0KEHUH,
JOCTYMHBIX O0O0OOIIEHUI MHUPOBO33PEHUYECKOIO0 XapakTepa, s3blka HAyKd, B
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OpUOOIIEHNH K HAyYHBIM METOJaM TIO3HAHUS TPH HW3YYCHHU BEIIECTB U
XUMUAYECKUX peakuuid, B GOPMHUPOBAHUH M PA3BUTHUHU MO3HABATEIbHBIX YMEHHHA U
UX TPUMEHEHUH B YyUeOHO-TIO3HABATEIbHOH U Yy4eOHO-HCCIEAO0BATEIHCKOM
AeSITeTbHOCTH, OCBOCHHMM TPaBWI 0O€30MacHOr0 OOpalleHHus C BEUIECTBAMH B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaXKHOE
3Ha4YeHHE MPUOOPETN TaKue I, KaK:

— (opMHpOBaHHE WHTEIJICKTyallbHO pa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

—  HANpaBICHHOCTh OOYYeHHS Ha CHCTEMAaTHYeCKoe MpHUOOIIeHUE
O0yJalolMXCs K CaMOCTOSITEIIbHON MO3HABATENIBHON JAESITeNThHOCTH, HAyYHBIM
METOZlaM TIO3HaHUWs, (OPMHUPYIOIIUM MOTHUBALMIO U PAa3BUTHE CIOCOOHOCTEW K
XHMHH,

— o0ecreyeHue yCiIoBHiM, CIOCOOCTBYIONIMX MPUOOPETEHUIO 00YUaIOIUMUCS
OIbITa PAa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS W CAMOIO3HAHUS, KIFOUYEBBIX
HaBBIKOB (KITFOUEBHIX KOMIICTCHIIMIA), UMEIOMINX YHHBEPCAIBHOE 3HAYCHHE JIJIS
pa3IMYHBIX BUIOB JCATCIbHOCTH;

— (opmupoBanue oOmEeld (QYHKIIMOHATIBHOW M  E€CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM 4YHUCJE€ YMEHUH OOBACHITH W OICHUBATh SIBJICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS M OMBIT, MOJYYEHHBbIC NMPU H3YYECHUU
XUMHH, TPUMEHSTh HX IMPH PEIIEHUU MpoOJeM B TMOBCEAHEBHON >KU3HU U
TPYJOBOM JIEATETLHOCTH,

— (¢dopmupoBaHue y OOy4YalOIIMXCA TyMaHUCTHYECKUX OTHOIICHUMH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUM I BBIPAOOTKH SKOJOTUYECKU
11eJIeCO00pa3HOro TMOBEJACHUSI B OBITY W TPYIOBOM NEATENTBHOCTH B IEAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTUBALUU K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOIIO U
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOGHHsS OOIIEUYEIOBEUYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpO(UiIs M HAMpaBIEHHOCTU AalIbHEHIIETo
o0yJeHUsI.

OOmiee 4WcIO 4YacoB, OTBEACHHBIX JMJIA H3YYEHUS XHMHUU Ha YPOBHE
OCHOBHOT'0 001ero 00pa3zoBaHus, coctaBiseT 136 dacoB: B 8 kimacce — 68 gacos (2
yaca B HeJel0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).



COAEPKAHME OBYUYEHMUA

8 KIIACC

IlepBoHaYaIbHBIE XUMUYECKHE TOHSTHUS

[Ipenmer xumuun. Poib XuMUK B KU3HU YeJIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax MoO3HAHUS B XUMUH. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE OdJIeMEHThl. CHMBOJIBI XUMUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHbIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckass ¢Gopmyna. BajgeHTHOCTh aTOMOB XMMHUYECKHX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENIbHAsT aTOMHas Macca.
OtHocuTeNbHAsT MOJIEKYJIsIpHAsg Macca. MaccoBas J0Jisi XMMAYECKOTO JJIEMEHTa B
COCMHEHHH.

KomnuecTBo BemiectBa. Mosb. MossipHas macca. B3auMoCBsI3b KOJIMUYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BemiecTBa. Pacu€tel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkrue U XUMHUYECKHUE SBIICHHUS. XUMHUUECKasl peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpamieHus: ¢ J1abopaTOPHBIM 00OPY/IOBaHUEM, U3yUYE€HHUE U OMHMCAHHE
GU3MYECKUX CBOMCTB 00paslloB HEOPraHWYECKHX BEIIECTB, HAOJIOJICHUE
¢usnueckux (TUIaBI€HHE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlUs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKAJIMBAHUE
MEJTHOM TIPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KHCJIOTOMN) SIBICHUM, HAOII0IeHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHS XUMHUUYECKUX peakuuil (pa3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KUCIOTHI C XJIOPUJIOM Oapusi, pa3ioKeHUE THAPOKCHAA
menu (II) mpu HarpeBaHuu, B3auMoAEHCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB PA3CIICHHs] CMECEH: C MOMOIINBI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMS, XpoMaTorpadusi, MPOBEJCHUE OUYNCTKA MOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  pPe3yJbTaTOB  MPOBEJICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3[IaHUE MOJEIIEM MOJIEKYII
(IIapOCTEPIKHEBBIX ).

Ba:xHeililue npeacTaBuTeId HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3myxa. Kuciopon — 31eMeHT U MpocToe
BemlecTBo. HaxoxkaeHue kuciiopojia B mpuponae, (puanueckue M XUMHYECKUE
cBoiictBa (peakuuu ropeHus). Oxcuabl. [Ipumenenue kucnopona. CrocoOsbl



MOJIYYeHHs] KUCJopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — autoTponHas MoAU(PUKALMS KUCIOPOIa.

TemoBoil 3(p(EKT XUMUYECKOM peakUuuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M DHAOTEPMHUUYECKHE pEeaKIuu. TOIUIMBO: yroiab M METAaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — nsnmemeHT M mpocrtoe BemecTBo. Haxoxaenue Bomopona B
npuposie, Gu3MUecKkue W XMMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii  00b€M  ra3oB. Pacy€Thl 1O XUMHUYECKUM  YpPaBHCHHSIM.

dusnueckue CBOMCTBa BOABL. Bojga kak pacTBOpuUTelb. PacTBOpBL
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB: coyieoOpa3ytomniye  (OCHOBHBbIE,  KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue U XUMHUUYECKHE
CBOMCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcunoBanusi. Knaccudukanus ocHoBaHM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHus. HomeHkiatypa ocHoBaHui. ®Du3nueckue U XUMHUYECKHE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. dusndeckue u
XUMHYECKHE CBOMCTBAa KHUCIOT. Psn akruBHoctn MmetauioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa cosieit. @uszndeckre U XMMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue comnen.

I'eneTnyeckas cBs3b MEXKAY KJIACCaMH HEOPTaHUYECKUX COCTUHEHUIA.

Xumuueckuit IKCnepumenm:

KA4YECTBEHHOE ONPEAEIIECHUE COJIEPKAHUS KUCIOPOIa B BO3AYyXE, MOJIYUYCHHE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB KHUCJIOPOJa, HAOIIOJICHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIIOBUS BO3HUKHOBCHHS W
MpeKpaleHusi ropeHust (moxapa), O3HAKOMJIEHHE ¢ oOpasllaMH OKCHIIOB U
ONHMCAHWE WX CBOWCTB, MOJydYeHWE, COOWMpaHWE, pACMO3HABAHWUE W H3yUCHHUE
CBOWCTB BOAOpoOJia (TOpeHue), B3aumojeicTBue Bojoposaa ¢ okcuaoM menu (II)
(BO3MOXHO HCIOJIB30BAaHUE BUIACOMATEPHAJIOB), HAOIIOACHUE OOPA3I[OB BEIIECTB
KOJIMYECTBOM | MOIIb, HCCIEOBAaHHE OCOOEHHOCTEW PACTBOPEHHsS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aWMMOJECHCTBHE BOJBI C METAJIAMHU
(HaTprieM ©  KaiblieM) (BO3MOXXHO HCIIOJB30BaHUE BUIECOMATEPHUAIIOB),
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uccienoBaHue oOpa3lOB  HEOPraHMYECKHX BEIIECTB  PA3JIUYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKUW MHAMKATOPOB B PACTBOpaxX KUCIOT U IIEIOUEH,
uzydeHue B3auMmozeiicTBuss okcuga meau (II) ¢ pacTBOpoM CepHOM KHCIOTHI,
KUCJIOT C MeETaJUlaMH, PEaKUUid HEUTpadu3aluH, MNOJYYEHHE HEPaACTBOPUMBIX
OCHOBAaHMH, BBITECHEHHUE OJHOTO METaJUIa APYTMM W3 PACTBOpA COJM, PEIICHUE
AKCIIEPUMEHTAJbHBIX 3a/lad 1o TeMe «BaxkHelmune Kiaacchl HEOPraHUYECKUX
COCIIUHEHUIY.

HHepuoagnuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHue aToMoB. XHMHUYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCU(MUKAIMK XUMHUUYECKUX dJeMeHTOB. [loHsitne o
IPYIINax CXOJHBIX DJEMEHTOB (IIEOYHBIE M IIEIOYHO3EMEIbHbIE METaJUIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yroT aM(pOTEPHBIC OKCHJIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoauueckasl cuicTeMa XUMUYECKUX 3JI€MEHTOB /1.
N.  MengeneeBa.  KopoTkonepuogHas ©  JJIMHHONEpUOAHAsT  (OPMBI
[Tepunoguueckoit cucrtembl xumuueckux amneMeHToB J{. 1. Menneneea. [lepuoabl
U rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpPAa, HOMEPOB INEpuUoaa U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3oronbl. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aToMOB TMepBbIX 20 XUMHYECKHX 3JIEMEHTOB
[Tepuonnueckoit cucremsl . WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHUSl paJiuyca aTOMOB XHUMHUYECKHX JIIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoguyeckoit CUCTEMbI XUMHUYECKUX
BJIEMEHTOB JJI1 Pa3BUTHs Hayku W mnpaktuku. [[. . MeHngeneeB — y4€HbIM H
rpakIaHUH.

Xumuueckass cBs3b. KoBaneHTHast (HOJisipHAas W HEMOJIAPHAs)) CBA3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUYECKHUX 3JIEMEHTOB. IOHHasI CBSI3b.

Crenenp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIUHU.
[Ipotecchl okuceHus: 1 BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe OO0pa3IoB BEMIECTB METAUIOB W HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMH KHUCJIOT W IIEJIOYEH, IMPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIHMN
(ropeHue, peakiuu pa3ioKeHHs, COeAUHEHUS).

Mexcnpeomemnule céazu



Peanuzamus MeXnpeaMETHbIX CBA3CH NpU M3YYEHHMM XUMHUHM B 8§ Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 MCIOJIb30BaHHE KaK OOIIUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIOIINXCS CUCTEMHBIMU JJII OTIEIIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSATUSI: HAYYHBIM (PaKT, TUIIOTE3a, TEOPHSs,
3aKOH, aHallu3, CHUHTE3, KiIacCupUKalusi, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIH],
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COIHIIE.

buonorus: porocuntes, Apixanue, buocdepa.

I'eorpadusi: armocdepa, rtunpocdepa, MHUHEpANbl, TOpPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAeMbl€, TOILIUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHUYeCKasi peaKkIus

[Tepuonnueckuii 3akoH. [lepuoanueckasl cuicTeMa XMMAYECKUX 3J1€MEHTOB /1.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOMCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalbLMs U HUX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHIBl XMMHUYECKOW CBSI3U. THIBI KPHUCTAINIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THNA KPUCTAIUIMYECKOM PEHIETKH U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATYpa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAILIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccuduxkaius XuMU4ecKUX peakiiiii Mo pa3aIuvHbIM MIPU3HAKAM (TT0 YHCITY
M COCTaBy YYacCTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETIEHEN OKUCIIECHUS XMMHUYECKUX 3JIEMEHTOB, 1O 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKLUH, TEPMOXUMHYECKUE
YpaBHEHUS.

[lonsitue o ckopoctu xumuueckoil peakuuu. llonstue o0 00OpaTUMBIX H
HEOOpaTUMBIX XHUMHYECKUX peakiusX. [IoHITHe 0 TOMOTEHHBIX M TETEPOTeHHBIX
peakuusx. [lonstue o xkarammse. [IoHssTHE O XMMHUYECKOM paBHOBeCUU. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XHUMHYECKOW PEAKIUMU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBbHOU  peakuuu.  COCTaBlIEeHME  ypaBHEHUU
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OKHCJIUTENbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUMA C  MCIOJB30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust IIEKTPOIUTHYECKON JUCCOUUALINN. DIEKTPOIUTHI U HEITEKTPOIIUTHI.
Katnonsl, annonsl. MexaHn3M AUCCOLMALMUA BEIIECTB C PA3IUYHBIMH BHUJIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clIoBHs MPOTEKAHUS PEaKIIUi HOHHOTO OOMEHa,
IIOJIHBIE M COKpAall€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEeACTaBICHUM 00 3IEKTPOIUTHYECKOU
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPONU3E CONEH.

Xumuueckuii Jkcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB M HeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x;opua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEeaKIuu
OT BO3JEHUCTBHUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DSIICKTPOIPOBOIHOCTU
pacTBOpPOB BEILECTB, MpOLECCAa [UCCOLMALUMU KHUCJIOT, IIEJIOYEH U COJe
(BO3MOXKHO  WCTOJIb30BAaHWE BHUACO MAaTEpUANIOB), TPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKK  TPOTEKAHUS  pEeakuuid HMOHHOrO  OoOMeHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3a, o00pa30BaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIUN
(ropeHue, peakiuu pasIoKEHHs, COCUHEHHs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBID KayeCTBEHHBIX pEaklUMil HAa HWOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTaJibl 1 MX COeIMHEHUSA

OO6miast xapakTepucTtuka ranoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMHWYECKHE CBOMCTBA Ha MNpUMEpPE  XJopa
(B3auMoOz€iCTBUE C METallaMH, HEMeTaulaMH, LIeJo4aMu). XJIIOPOBOJIOPO/I.
CongHas KHCIIOTa, XMMHYECKUE CBOMCTBA, MOJy4YeHHE, NMpUMeHeHue. JlelcTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpPraHU3M YEJIOBEKA. BakHeHIIne XJIOpUIAbl U HUX
HaXO0X/CHHUE B IIPUPOJIE.

O6miast xapaktepuctuka aneMeHToB VIA-rpymnmbel. OcoOOEHHOCTH CTpOSHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHwe W (U3HUECKHE CBOWCTBA
MPOCTHIX BEHIECTB — KUCIOPOaa U Cephbl. AJIIOTPOITHBIE MOIU(DHUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa cepbl. CepoBOmOPO, CTpoeHME, (U3HUECKHE U
XUMHuUeckre cBorcTBa. OKCHIBI CEepbl KAaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHas kmciora, (QU3HYECKHE H XHMHYECKHE CBOMCTBa (0Omue Kak
MPEACTaBUTENsT Kjacca KHCIOT U cruerududeckne). XHUMHUYECKHE PEakilny,
JeXalue B OCHOBE IPOMBIIIJIEHHOTO CIOC00a TMOJIYyYEHUs] CEPHOM KHUCIOTHI.
[Ipumenenune cepHor KUcIOThl. CoJIn CEPHOM KUCIOTBI, KAYECTBEHHAS PEaKUUs Ha

9



cynbdar-uoH. Haxoxaenue cepsl U €€ cCOeAUHEHUN B mOpuUpoje. XUMUUYECKOE
3arpsi3HEHUE OKPYXKAIOIeW Cpelbl COCNMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakTepucTuka 3aeMeHTOB VA-rpymnmbl. OcOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHBIC CTETNICHU OKHUCIEHUs. A30T, paclpOoCTpaHEHUE B MPUPOJIE,
dbuznUeckue U XuMu4yeckue cBorcTBa. KpyroBopot a3ora B npupoje. AMMUak, ero
dbu3nYecKue U XUMHUUYECKUE CBOMCTBA, MoJydeHue u npumeHenue. Coiam aMMOHMS,
ux (pu3nyecKne U XUMUYECKUe CBOMCTBa, MpuMeHeHue. KauecTBeHHast peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ ToyiydeHue, (HU3NYECKHe U XUMUUYECKHe
cBoMcTBa (0OIIME€ KaK TMPENCTaBUTENS Kiacca KHUCIOT W crnenuduueckue).
Hcnonw3oBaHue HUTPATOB MW COJIeM aMMOHMS B KaueCTBE MHHEPAIbHBIX
ynoOpeHuil. XuMHUUECKOE 3arpsA3HEHUE OKPYKAIOIIeH Cpe/ibl COSTMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXKIW, 3arpsA3HEHHE BO3AyXa, IMOYBBI M BoAoEéMOB). dDocdop,
ajutoTpornHbie Mogudukanuu Gocdopa, puznueckue M XUMHYECKUE CBOWMCTBA.
Oxcup pochopa (V) u pochopHas kuciora, pusndeckre U XUMHUSCKHAE CBOMCTBA,
nosrydenue. cnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapaktepucTuka 3iemMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKWUCICHHS.  YTIEpOodA,  aJUIOTPOITHbBIC
Moau(UKALMK, PACHpPOCTpaHEHHE B Mpuponae, (QU3MYecKkue U XUMHUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosoport yriepoaa B npupoje. OKCUabl yriepoja, ux
¢uznueckre W XUMHUYECKHE CBOWMCTBa, JEHCTBME HA JKUBBIE OPraHU3MBI,
MOJIyYeHHE W TPUMEHEHHUE. DKOJOTHYecKHue MpOoOIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa T1yI00aJIbHOTO TOTEIJICHUS KIMMAaTa, IMapHUKOBBIN
addekr. YrompHas KUCIOTa M €€ COMM, X (PU3NYECKHe U XMMHUYECKHE CBOMCTBA,
nojlyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaUanbHbBIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUIX
yriepoaa (MeTaH, 3TaH, TUJICH, alleTWICH, STaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YTIIEBOJAOPOAOB (Yroib, NTPHUPOAHBIA Ta3, HEPTH),
MPOAYKTHI WX mepepaboTku (O€H3WH), UX POJb B OBITY W MPOMBIIICHHOCTH.
[lonsiTe 0 OMONIOTMYECKHN BaXKHBIX BELIECTBAX: XKUpaX, OelKax, yriieBoaax — U Ux
polii B OKM3HM 4YeJOBeKa. MarepuaibHOe €AMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue M XMMHYECKHE CBONCTBa, IMOJIYyYEHUE U
npumeHerne. CoenuHeHHs KpeMHHS B mpuponae. OOmmue mnpeacraBieHus 00
okcuse kpemuus (IV) m kpemHueBoit kuciore. CHUIMKAThl, UX UCIOJIB30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. BaxxHelilne CTpOUTENIbHbIE MAaTepHalIbl: KepaMHKa,
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CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [IpoOaeMbl Ge30macHOro MCIMOIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuit IKCnepumenm:

M3yueHHUe 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCJIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MTPU3HAKOB
WX TPOTEKaHWs, ONBITHI, OTpaxkaromue (U3NYECKHE W XHMHUYECKHUE CBOICTBA
rajJjloreHOB M HUX COCJUHEHHM (BO3MOXKHO HCIIOIB30BaHUE BHUJACOMATEPHUAIIOB),
O3HAKOMJICHHE C oOpa3lamMu XJOPUAOB (TajJOTr€HHUJIOB), O3HAKOMIICHHE C
oOpazmamMmu  ceppl W €€  COCIMHEHHSMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIeOMaTepuaoB), HaOIIOACHUE Mpollecca OOYTIMBaHUS caxapa IMoJl JeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, M3Y4YCHUE XHMHUYECKHUX CBOWCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHNE KaUeCTBEHHON peaKIuu Ha CyJbdarT-
MOH W HaOIOJIeHHE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3MuecKuMu
cBolicTBamMu a3oTa, ¢dochopa M HX COCAUHECHHH (BO3MOXKHO HCIOJIB30BAHUE
BUJIEOMATEepUajoB), oOpa3iaMu a30THBIX U (HOChHOPHBIX YIAOOpPEHUH, MOTyUYeHue,
coObupaHue, paclo3HaBaHUE W M3YYCHHE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U ¢GochaT-uOH U U3yUYCHHE MPU3HAKOB
UX IPOTEKAHUS, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIJIOTHI C MEBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUe Mozenen
KPUCTANTMYECKUX PEIETOK anmasza, rpadura, ¢QyiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aICOPOIIMKM  PAaCTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTUBOTras3a, MojyuyeHue, coOMpaHue, paclo3HaBaHUE M H3yUEHUE
CBOMCTB YIJIEKHCIIOT'O ra3a, IpOBEJCHNE KauyeCTBEHHBIX peakluii Ha KapOoHaAT M
CWIMKAT-UOHBl W H3YyYEHHE NPU3HAKOB MX [MPOTEKAHUS, O3HAKOMJIEHUE C
OPOJIYKIHMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treMe «BakHelnme HeMeTaJuIbl U UX COSTUHEHUS)).

MeTaJibl 1 MX COeIMHEHUSI

OO61ast XxapakTepUCTHKAa XUMHUYECKUX SJIEMEHTOB — METAJIJIOB HA OCHOBaHUU
ux nojioxkeHus B llepmogmueckod cucreme XumMuyeckux diaemeHto . .
MenpneneeBa u cTpoeHusi atToMoB. CTpoeHue MeTamioB. Meramnyeckasi CBsi3b U
METAJUIMYECKasi ~ KpHUCTa/UIMYecKass  peme€Tka.  JJIEKTPOXUMHUYECKUH  psll
HaMpsHDKeHUH MeTaioB. OU3NYECKre W XMMHUYECKHUE CBOWMCTBa MeTaiioB. O0mue
crocoObl ToyyeHus MeTawioB. [loHATHE O KOppO3UHM METAJIOB, OCHOBHBIE
crocoObl 3aluThl UX OT Koppo3uu. CmuaBbl (CTallb, YYTyH, JIOPaTFOMUHUU,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauIbl: NONOXKEHUE B llepuogmyeckoil cucreme XMMHUYECKUX
snementoB JI. M. MenaeneeBa, CTpo€HHME HUX aTOMOB, HAXOXKJICHUE B MPHUPOJE.
®usnyueckue U XUMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kaiausi). OKCUIbsl 1
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TUAPOKCHABI HaTpusa HW Kanus. [IpuMeHeHue MIEeNOYHBIX METAUIOB W HX
COCUHEHUN.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xuMudeckux snemeHToB . 1. MenneneeBa, crpoeHue
HX aTOMOB, HaXOXJI€HUE B ipupoae. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
u Kanblus. Baxuelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

AnroMuHui: nosioxkeHue B [lepronnueckoil cucteMe XUMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpoeHUE aTtoMa, HaxoXAcHUE B Ipupoac. Pusuyeckue U
XUMUYECKHE CBOMCTBA alfOMUHMS. AM(OTEpHBIE CBOWCTBA OKCHUJIA U THIPOKCHIA
ATIOMUHUAL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreme XMMUYECKUX 3J€MEHTOB /I,
. MengeneeBa, CTpOE€HHE aToOMa, HaxoXjAeHUEe B mnpupojge. duznueckue u
XHUMHYECKUE CBOMCTBA kese3a. OKCuIbl, THAPOKCHIbI U coiu skene3a (I1) u xenesa
(ITT), ux cocrap, CBOMCTBA U MOJyYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB M CIUIaBOB, WX (PU3NUYECKUMU
CBOMCTBaMH, M3y4€HHE  PE3YJIbTAaTOB  KOPPO3UHW  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUJEOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJICHCTBUS OKCHJIA
KaJupllusi W HaTpus C BOAOW (BO3MOXHO WHCIIOJB30BAHHWE BHJIEOMATEPHUATIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJe
(BOBMOXHO  HWCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  IMPOTEKAHUS
KAUYECTBEHHBIX PEaKUMi HAa MOHBI: MArHUS, KAJIbLUA, aJIOMUHHUS, [IUHKA, XKeje3a
(IT) u xene3a (II1), meau (1), HabmoneHNE M ONMKMCaHUE MPOIIECCOB OKPAITMBAHMS
IUIJAaMEHU WMOHAMHU HATpus, Kalusig M Kalblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UccleqoBaHNEe aM(OTEPHBIX CBOMCTB TMAPOKCHU/IA aTIOMUHMS
Y TUIPOKCHUA LIMHKA, PEIICHNE YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxxkHenmue
METAJUIBI U UX COCAUHEHUS.

XUMHSA U OKPYKAKOUIAs cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM »KHU3HM 4YejaoBeka. besomacHoe
MCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakiuii B ObiTy. IlepBas momomib mpu
XUMHUYECKHX OKOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXalleil cpeabl (MpefenbHas I0MmycTUMas
KOHIIeHTpanus Beulects, nainee — [IJIK). Ponbp xuMun B pelieHr 3K0I0THYECKUX
mpooeM.

Xumuueckuit IKcnepumenm:

U3y4eHre o0pa3lloB MaTepUaoOB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
Martepuaibl).

Mexcnpeomemnule ceéazu
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Peanuzanmsi MEXNpeAMETHBIX CBSI3€H MPU M3YYCHWH XUMUU B 9 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJIb30BaHME Kak OOMIMX eCTEeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHUH, SBISIOMUXCS CUCTEMHBIMH JJIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYUYHBIC IMOHSATHS: HAyYHBIH (DakT, ruUmoTe3a, 3aKoH,
TEOpHUs, aHajdu3, CHHTE3, KIacCH(PUKALUA, IEePUOJTUIHOCTh, HAOJIOIEHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJICTb, SBICHUE, ITapPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MaTePUAIIbI.

dusnka: MaTepus, aToOM, O3JEKTPOH, IPOTOH, HEWTPOH, WOH, HYKIU],
U30TOIBI, PaJAMOAKTHBHOCTH, MOJICKYJa, JJICKTPHUECKUH 3apsj, MPOBOIHUKH,
MOJYNIPOBOIHUKH, JUDJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, I'a3, paCTBOP, PACTBOPUMOCTH, KPUCTAJUTHUECKAs
peméTka, CruiaBbl, (U3MYECKHE BEIMYUHBI, SIUHUIIBI H3MEPEHHUS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, nbIxaHue, Ouocdepa, PKOCUCTEMA, MHUHEPAIBHBIC
yJI0OpEHHUSI, MUKPOAJIEMEHTBI, MaKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBICE MOPOIHI,
NIOJIC3HBIC NCKOIIAEMBIC, TOILJIMBO, BOJIHBIC PECYPCHI.
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INIAHUPYEMBIE PE3YJBbBTATbBI OCBOEHUSA M[NPOI'PAMMBLI 11O
XUMHUHN HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUA
Pabouas nmporpamma chopmupoBaHa ¢ yueToM paboueil mporpaMMbl BOCITUTAHUS,
npu3BaHa 00eCeYUTh JOCTHKEHUE JTUYHOCTHBIX PE3YJIHTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE PE3yJbTaThl OCBOCHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHs XUMUU B €IUHCTBE Yy4eOHOH H
BOCIIUTATEIILHOM JIEATEIbBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUHUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOlllecTBE MpaBWJIaMM U HOPMaMHU TOBEJCHUS M CIIOCOOCTBYIOT MpoIieccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIUN 00YUaIOIINXCS.

JIn4HOCTHBIE  pe3ydbTaThl  OTPaXKAlOT  TOTOBHOCTH  OOYyYaromuxcs
PYKOBOJICTBOBAThCSl CUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAIUUd U
paciIipeHue OnbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTU:

1) mnaTpuoOTHYECKOT0 BOCIIUTAHMSA

IIEHHOCTHOT'O OTHOIIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUIECKOMY
U HaydyHOMY HAcCJeJuI0, TMOHUMAaHUs 3HAYCHUS] XUMHUYECKOW HAyKH B KU3HH
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAJETh JIOCTOBEPHON HHOpMAIIUCH O
MEPE/IOBbIX JOCTMIXKEHUSAX U OTKPBITHUSIX MHUPOBOM W OTEUECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 yCTPONCTBE MUpa U 0OIIECTBRA;

2) rpaskKJIaHCKOr0 BOCIIMTAHUS

NPEJCTABICHUS O COIMAJIbHBIX HOPMAax M MPAaBUIAX MEXKIUNYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE, KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPUYECKOM HW  JIPYyrUX  BHIAX
JEATeIIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HON COBMECTHOM MNESATEIBHOCTH IPHU
BBITIOJIHCHUW YYCOHBIX, II03HABATEJBHBIX 3a/1a4, BBIMOJHCHHUH XUMHUUYECKUX
AKCTICPUMEHTOB, CO3IaHUN YICOHBIX MPOSKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIA B TIpollecce OTOW y4eOHOM NeATenbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IMIOCTYNKH CBOUX TOBapUIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEeHHOCTH HAYYHOT 0 MO3HAHMS

MUPOBO33PEHUYECKUE TMPEJCTABICHHUSI O BEIIECTBE M XMMHUYECKOW PEaKIHH,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO DPa3BUTUSI HAYKU U COCTABJISIOIIHE
OCHOBY JIJII TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHUSI MPUPOJbI, B3aUMOCBS3IX 4YEJIOBEKa C
MPUPOJTHOMN CPEION, O POJIM XMMHH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MO03HaBaTEIbHbIE MOTHUBBI, HAMPABICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUHM, HEOOXOAMMBIE i1 OOBSICHEHHS HAOII0aeMbIX MPOIECCOB M SBJICHUM,
MO3HABATEIbHOM, MHPOPMAIMOHHON W UYUTATENbCKOM KYyIbTYphl, B TOM YHCIIE
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HAaBBIKOB CaMOCTOSITEIbHOH pabOThl € y4eOHBIMH TEKCTaMH, CIPABOYHOU
JUTEPATYpPOr, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMH HH(DOPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHMIO M TO3HAHUIO, JH0003HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa3oBaHWIO, TPOSKTHOW H  HMCCIEIOBATECIIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABICHHOCTH W YPOBHS OOydYCHHUS B
JIATbHEUIIIEM;

4) opMupoOBaHUSI KYJIbTYPbI 310POBbS:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3JI0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 »KXW3HU, OCO3ZHAHUE TOCJICICTBUUA H
HENIPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHS aTKOTOJISI, HAPKOTHUKOB, KypEeHUs),
HEOOXOAMMOCTH COOJIFOJICHUSI TIpaBWJ 0€30MacHOCTH TMpU  OOpAIICHUH C
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOT0 BOCTIMTAHUS:

UHTEPEC K MPAKTHYSCKOMY HM3YUYEHUI0 Tpodeccruii U Tpya pa3indHoro poja,
yBOXCHUEC K TPYAYy W pe3ysibTaTaM TPYAOBOW JEATCILHOCTH, B TOM YHCIIC Ha
OCHOBE TPUMEHEHUS TMPEJAMETHBIX 3HAHWUH 110 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVUBUAYATBLHON TPACKTOPHH MPOJIOKCHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIemHON nMpodecCHOHANIBHON NESITEIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEelIE;

6) 9KOJIOTHYECKOTr0 BOCITUTAHMSI:

HKOJIOTHYECKH 1€JIECO00Pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHUS, MTOHMMAaHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy M TICUXMUYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
paBUJI 0€30MACHOTO MOBEJEHUS MPH pabOTe C BEIIECTBAMH, a TAKKE B CUTYaIHX,
YTPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJyYaeMble MPU W3YYCHUU XUMHUH, IS
pelLIeHUs 3a7a4, CBA3AHHBIX C OKPYXKAIOLIEH IPUPOIHON CPEAOU, IS MOBBIILICHUS
YPOBHS  DKOJOTUYECKOHW  KYJIbTYpPBHI, OCO3HaHHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M TMyTed HMX PEIICHUS MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTUYECKOTO MBINUICHUS, YMEHUS PYKOBOJCTBOBATHCS MM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampeaMeTHBIX pPE3YNbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMupOBaHUST MHPOBO33pEHHSI OOIIEHAYyYHbIE TOHATHS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JIPYTOe.), KOTOPHIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUE€OHBIX MpPEIMETax W IMO3BOJSIOT Ha
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OCHOBE 3HAHWI M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LIETOCTHOM
Hay4YHOW KapTUHE MUpa, U YHUBEpCAIbHbIC YUeOHbIC NEeUCTBUS (TTO3HABATEIBHBIE,
KOMMYHUKATHBHBIC, PETYJIATUBHBIE), KOTOpbIE OO€CneuynBarOT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOATEIbHOMY IUIAHMPOBAaHUIO M OCYILECTBICHHUIO y4yeOHOU
TSI TeIbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAIbLHbIE yUeOHbIE JeiicTBUSA

ba3oBble JiornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS TP OCBOCHUHU
3HAHUMW: PACKPBIBATh CMBICI XUMHUYECKUX TOHSATUN (BBIACISATH UX XapaKTePHbIC
NPU3HAKK, YCTAHABIWBATH B3aMMOCBS3b C JAPYTUMU TOHSTHUAMH), UCTIOJIb30BaTh
MOHSITHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DAKTOB U SIBJICHUMN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB U XUMUYECKUX PEaKIIuH,
yCTaHABIIMBATh TMPUYMHHO-CIEJCTBCHHBIC CBSI3U MEXAY OOBEKTAaMU H3Yy4YECHUS,
CTPOUTH JIOTUUECKHUE PACCYXCHUs (MHAYKTUBHBIC, JICAYKTUBHBIC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpollecCe TO3HAHMS TOHATUS (TIPEAMETHBIC W
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XUMUU MOJICTbHBIC TIPEACTABICHUS —
XUMHYECKUN 3HAaK (CHUMBOJI 3JEMEHTa), XUMHUUeckas ¢opMmyna W YypaBHEHHUE
XUMHYECKOW peakiuy — MpU PEHIeHUH y4yeOHO-TI03HABATENbHBIX 3a71a4, C YUYETOM
ATUX MOJETBHBIX MPEJCTABICHUN BBIABISTH U XapaKT€pPU30BATh CYIIECTBEHHbBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEICTBEHHBIE CBS3M U
IPOTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

ba3oBble uccienoBare/ibCKue 1eiCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaYECTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI /i (POPMUPOBAHMS THUIIOTE3BI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYXKICHU;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHWIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIEPUMEHTOB, yMEHHE HaOmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3yJbTaT, POPMYyIUpPOBATH OOOOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO ONBITA, UCCIECIOBAHUS, COCTABISITh OTUET
0 mpojeraHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3TUYHBIX BUAOB U (HOPM TPEICTABICHUS, MOIYIaeMYI0 U3 Pa3HBIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPAaBOYHBIC
nocodbusi, pecypcbl MHTepHeTa), KPUTUYECKU OILICHUBATH MNPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;
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yMEHUE MPUMEHSTh Pa3IMUHbIe METOJAbl U 3aMpPOChl MPHU MOUCKE U O0TOOpE
nHpOpMalMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJWMBIX JJisi BBITIOJTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNE ONbITA B
o0JlacTU  MCHOJIb30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHUH,
OBJIQJICHUE KYJbTYPOUN aKTUBHOI'O UCIIOJIL30BAHUS PA3JIMUHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OpPMY MpEACTABICHUS UHPOPMALIUU U
WUIIOCTPUPOBATh pELIAEMble 3aJayl HECIO0XXHBIMU CXeMaMH, JAuarpaMMaMu,
OpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCIOJb30BaTh M aHAJIU3UMpOBaTh B Ipoliecce Y4YeOHOW u
UCCJIeI0BATENbCKON AESATENBHOCTH HMH(OPMALMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTa HAa COCTOSHHE OKPYKAIOIIEH NPUPOIHON
CpEbl.

KoMMyHuKaTHBHBIE YHUBEPCATbHbIE YUeOHbIE T1eHCTBUS:

YMEHHS 3aJaBaTh BOMNPOCHI (B XO0jA€ Juaiora W (WiM) AUCKYCCHUU) IO
CyLIECTBY  OOCyXJIaeMod TeMmbl, (OpMyIupoBaTh CBOM  TPEIOKEHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHUS  MPEJCTaBIATh  TOJYYEHHBIE  PE3ylbTaThl  I[MO3HABATEIIHLHOM
JEATeIbHOCTH B YCTHBIX M THCHMEHHBIX TEKCTax; JeiaTh MPE3eHTAIHNIO
PE3YJIbTATOB BBIMOJHEHUS XMMUUYECKOT0 JKCIEepuMeHTa (J1abopaTopHOro OIbITa,
1ab0opaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBAaTEIbCKONM  JEATEIbHOCTH IpPU  PELICHUH
BO3HUKAIOUIMX MpoOJieM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB U COTJIACOBAHMUS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIIUS
COBMECTHBIX JCHCTBHUI, ONpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PerysiTuBHbIC YHHBeEpCaJIbHbIe yYeOHbIE 1eCTBHA:

YMEHUE CaMOCTOSITENILHO ONPENENATh LEIU JEATEIIbHOCTH, [UIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh M TMPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CIIOCOOBI PEIICHUS YUeOHBIX U
MO3HABATEIbHBIX 3aJlay, CaMOCTOATEIbHO COCTAaBISATh WJIH KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM  JEUCTBUUA MPHU BBINOJHEHUU 33JaHUM C YUYETOM
MOJIYYCHHsI HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHIX,
OLICHUBAaTh COOTBETCTBHE IMOJIYYEHHOTO pe3yjbTaTa 3asBICHHON LU, YMEHHUE
MCIIOJIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IIPe/1jiaraeMble B YCJIOBUU 3aIaHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pPE3yJAbTATOB IO OCBOCHUIO 005A3aTEIBHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepaibHOM paboueil mnporpamMmon,
BBIJICJISIIOT: OCBOCHHBIE OOY4YarONIMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
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NedcTBUM, crneuuduyeckue s NpeaIMeTHOM obnactu «XuMHUS», BUIBI
NEATENBHOCTA IO  MOJIYYEHHIO HOBOTO  3HAHUA, €ro MHTEpIpETaluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xonny oOyuenus B 8 kiacce npeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMIUXCS YMEHUM:

e PACKpBIBATH CMBICI OCHOBHBIX XWMHWYECKUX MOHSATHUI: aTOM, MOJEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BENMIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASL ¥ HEOJITHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi IOJIsl XUMUUYECKOT0 JIEMEHTa B COCAMHEHUHU, MOJIAPHBINA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULATEIILHOCTh, CTENIEHb
OKHUCJICHUS, XUMHYECKas PEaKIus, KIacCU(PUKAIUS PEaKIUi: pEeaKiuu
COCIMHECHUS, PEaKIUU PA3JIOKECHUS, PEAKIHMH 3aMEIICHUsl, PEaKInu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHE PEAKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHasi OpOWTadb, PaIUyC
aToMa, XMMHUYECKasi CBs3b, MOJISIpHAs W HEMOJIIpHAsi KOBAJEHTHAas CBS3b,
WMOHHAs CBS3b, MOH, KaTHOH, aHUOH, PACTBOP, MAaccOBasl JOJsl BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATHU U
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBIIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIeHb  OKHUCJEHHUS  DJEMEHTOB B  OWHApHBIX  COCIMHECHMSIX,
NPUHAJIE)KHOCTh BEUIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUN [0
dbopMynaMm, BHI XUMHYECKOW CBs3u (KOBajJeHTHasT W MOHHasg) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbica Ilepumogmueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE IEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XUMHUYECKHX JIEMEHTOB OT MX IoJoxeHus B llepuonnueckoin cucreme,
3aKOHOB COXPAaHEHMSI MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh TaOnmuHyto (opmy Ilepuogndeckoit
CHCTEMBl XUMHMYECKHX DJJIEMEHTOB: pa3jinyaTh [OHATUS «TJaBHad
noarpymnmna (A-rpynmna)» u «mobouynas nmoarpynna (b-rpymma)y», maneie u
OomNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuogumyeckas cucrema XuMHYecKux djaemernToB J[. .
MenzaeneeBa» C YUCIOBBIMM XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
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XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sA1pa, 00IIee YUCIIO 3JIEKTPOHOB
U pacrnpeereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(UIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMHYECKUE peakuuu (M0 YUCIY M COCTaBY YYacTBYIOUIUX B pPEaKIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIME XUMUYECKHE CBOMCTBa BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKAAsA OMUCAHNE TPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTHM IIPOTEKAHMSI XUMHMUYECKHMX IPEBpAILCHUIA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISAPHYIO M MOJISIPHYIO MAaccChl
BEUIECTB, MAacCCOBYIO JIOJIO XUMHUYECKOro JjeMeHTa 1o (opmyie
COEMHEHNS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN pEeaKklny;

IPUMEHATh OCHOBHBIE ONEPAlUU MBICIUTENBHON AEATEIbHOCTH — aHAJU3
U CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHCTeMaTH3aluio, Kiaccupukaiuio,
BBISIBICHUE TMPUYMHHO--CJIEJACTBEHHBIX CBA3EH — Uil M3y4YEHUS CBOMCTB
BEIIECTB W XHMHUYECKUX PpEAKUUNA, €CTECTBEHHO-HAYYHbIE METOMBI
MO3HAHUS — HAOJIOIEHHE, W3MEpEHHEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBWJaM  [OJB30BAHUS ~ XMMHUYECKOM  TOCYIOH U
nabopaTopHbiM 00OpYJOBaHUEM, a TakXKe TMpaBUjiaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKLUHMSIMU 10 BBIINOJHEHHUIO
1a00paTOPHBIX XUMHYECKUX OIBITOB 1O TMOJYyYEHUIO U COOMpPaHUIO
ra3oo0pa3HbIX BeIIECTB (BOJOpOAA M KHUCJIOPOJAA), MPUTOTOBICHUIO
pPacTBOPOB C ONPEAECIEHHON MacCOBOM JI0JIEM PaCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XUMHYECKHE  AKCHEPUMEHTHI IO
PAaCIIO3HABAHUIO PACTBOPOB LIEIOYEH M KUCIOT C IIOMOIIBIO UHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K xoniy o0yuenus B 9 kjacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX TOHSATHUH: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJEKyJla, WOH, KaTUOH, aHWUOH, IMPOCTOE BEIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMUIECKasi CBS3b, TEIUIOBON d(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJUTHYECKAS] IUCCOLMAIUS, PEaKUUH HOHHOIO
oOMeHa, KaTajau3aTtop, XUMHUYECKOEe paBHOBecHe, oOOpaTumble U
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HEOOpaTUMBbIE PEAKIWU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHCIIUTENb,  BOCCTAHOBMUTENb,  OKHCIEHHE W  BOCCTaHOBJICHUE,
amotponus, aMm(pOTEepHOCTh, XUMHUYECKasl CBSI3b (KOBaJICHTHAsl, WOHHAs,
METaJUIMYecKasi), KpHCTaJUIMYecKass pemérka, KOppo3us METaJlIOB,
CIJIaBbl, CKOPOCTh XMMHYECKON pEaKUHWH, MPEAeIbHO IOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKHX TMOHSATUUA U
IPUMEHSATH T TOHITHUS MPU ONMUCAHUM BEIIECTB U UX MIPEBPAIEHUN;
UCIIOJI30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUUYECKUX PEAKIIUIA,

ONpPEAEIATh BAICHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOrO COCTaBa, IMPUHAMNICKHOCTh BEIIECTB K
OnpeNeIEHHOMY KJIacCy COeQuHEHUuM mo ¢opmyrnam, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYecKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3apsJ]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacCTBOpPAaX HEOPraHWYECKUX COCAMHEHUM, TUIl KPUCTATNIMYECKOU
peLIETKN KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OINHUCHIBATH W XapaKTepU30BaTh
Tabiuunyto Gopmy Ilepronnyeckoit CUCTEMBI XUMUYECKUX DIIEMEHTOB:
paznuyarh MOHATUS «rjaBHas noarpynna (A-Tpynma)» U «modoyHas
noarpymnmna (b-rpynma)», Maneie u Oo0JbIIME MEPUONBI, COOTHOCHUTH
0o003HaueHusi, KOTOpPhIE HMEIOTCS B TEPUOJUYECKON Tabnuie, C
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB H 3apsij sapa, OOIIee YHCIO JIIEKTPOHOB U
pacrpefieieHue HMX T0 DJICKTPOHHBIM  CIIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIWHECHHI B
npeaenax MallblX MEPUO0B U IVIABHBIX MOATPYII C YYETOM CTPOCHUS HUX
aTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKHE DIJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKHE peakluuu (MO YKCIy U COCTaBYy Yy4YacTBYIOLIMX B pEaKIUU
BEIIECTB, MO TETUIOBOMY 3(DQEeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOmME W crenuduueckrne XUMHYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAAsA OMNUCAHUE
npuMEpaMU MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJISITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALIMM  KHUCIOT,
LIEJIOYEHN U COJIEH, TOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIUIA HOHHOTO
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oOMeHa, YypaBHEHHSA peaKkiuil, MOATBEPKAAIIUX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIIHii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAaHUS XHUMHUYECKUX TMPEBPAIIEHUI B Pa3TUIHBIX
YCITIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO ¥ MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIUHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCylod U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OIBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AaMMHUAaKa U YTICKUCIIOTO ra3a);

NPOBOJIUTh  PEAKIMH,  TOATBEPKIAIOIINE  KAadeCTBCHHBIH  COCTaB
pa3IMYHBIX BEUIECTB: PACIIO3HABATH OMBITHBIM MYTEM XIJIOPUI-, OPOMUI-,
noaua-, kapOoHat-, ¢ocdar-, cuiIMkKar-, Ccyibdpar-, THIPOKCHUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI W3YUYEHHBIX METAJUIOB, MPUCYTCTBYIOLIUE B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEIIECTB;

NPUMEHSITh OCHOBHBIE OTEpAIlUU MBICIUTEIbHON JESTENbHOCTH — aHAINU3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEMATU3allUI0, BBIIBICHHE
IPUYMHHO-CIICJICTBEHHBIX CBSI3€M — /I WM3Y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIui, eCTeCTBEHHO-HAYYHbIE METOAbl TO3HAHUS —
HAOJIIOIeHNe, M3MEpPEHUe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pEealbHBIA H
MBICJICHHBIN ).
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