MNOACHUTEJIBHASA 3AIINCKA

AnantupoBaHHasi paboyas mporpamma 9a kiacca nmo xumuu st Kysnernosa
Kupumna u OpnoBoit [lappu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbLHOM MPOrPaMMBbl OCHOBHOTO 00IIIETr0 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OO0OO, na ocHoBe DenepanabHON aganTUPOBaHHOW 00pa3oBaTENbHOU
pOrpaMMbl, a TakkKe Ha OCHOBE ¢efepalibHOM pabouell mporpaMMbl BOCITUTaAHUS
U ¢ Yy4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUA» B
oOpazoBaTenbHbIX opranuzaiusax Poccuiickoit deaepanumu.

[Iporpamma 1mo Xumuu Oa€T TPEACTABICHHE O LEJAX, OOIIeH CTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTeIbHOE MIPEAMETHOE COJIepKaHue,
npeaycMaTpUBaET paclpeielieHue €ro Mo KiaccaM U CTPYKTYpUPOBAHHE IO
pazienaM M TeMaM MpOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4yeOHOro Ipolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, OMNpeaAesisieT BO3MOXKHOCTU TMpeaMera st
peanu3aiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaHUN K
pe3ynbratam oOy4eHHUs XUMUU Ha YPOBHE IeJIel U3yueHus MpeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETLHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHWE XHUMHUHU CIY>KUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (GopMUpPYEMbIe XUMHUEHU MPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUM U 00 DBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOIN U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUSA |
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBINJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OOy4JaromMxcs, HABBIKOB WX CAMOCTOSTEIBHOW Y4YEOHOW JIESTEIBHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICIOBATEIbCKAX YMEHUW, HEOOXOIMMBIX KakKk B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIA1a HA €JUHCTBO MPUPO/IbI U YEJIOBEKA, SIBJSETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOITUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBiieHUS B OOYYEHMHM XMMHUHM OOECHEUYMBAIOTCA CIEHU(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ uzydeHuro. ColepKaHue CKIIaJbIBAECTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECCTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C IMPHUBJICYECHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBL.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHN MHUPOBO33PEHUYECKOTO XapakTepa, s3bIka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOr0 OOpalieHusi ¢ BEIIECTBAMH B
MOBCEHEBHOM >KU3HU.

IIpu m3yyeHMH XMMHH HA YPOBHE OCHOBHOro o0mero o0pa3oBaHHA
Ba)KHOE 3HAYeHHe MPUoOpesIn TaKkue Heu, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATUIO PEUICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3UYHBIX BUJOB IE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMUH, TPUMEHSATh HMX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIESATEIBHOCTH;

— (¢opmHpoBaHHEe y OOy4YalIIMXCAd T'YMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTUBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

Kypc Hampasi/ieH Ha pelleHue CJeAyOIMX 3a1ay, 00eCleYnBaIOMINX
peanu3auulo JUYHOCTHO-OPUEHTUPOBAHHOIO M JIEATEIIBHOCTHOIO MOJAXOJ0B K
OOYYEeHHIO XUMHUH O0yUaIOIMUXCs Ha yPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs:

dbopMHpoBaHUE MEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX MPEICTABICHUN O
BEILIECTBAX, MX TMPEBPAIlCHUSIX W NPAKTUYECKOM NPUMEHEHUU; OBJIAJICHUE
MOHSATUUHBIM aNapaToM U CUMBOJIMUYECKHUM SI3bIKOM XUMUHU;

OCO3HAaHHWE OOBEKTUBHOM 3HAUYMMOCTH OCHOB XHMHUYECKOM HAyKd Kak
o0nacTd  COBPEMEHHOIO  €CTECTBO3HAHMS,  XUMHUYECKHMX  MpEBpallleHUi



HEOPraHUYECKNX U OPTraHUYECKUX BEIIECTB KAK OCHOBBI MHOTHUX SIBIIEHUU KUBOU U
HEXXUBOW TMPUPOIBI; YIIYOJICHHE TMPEACTaBICHUN O MaTepPHATIbHOM CIHHCTBE
MHPA;

OBJIaJICHUE  OCHOBaMHM  XHUMHUYECKOM  TPaMOTHOCTH:  CIIOCOOHOCTBIO
aHAJM3UPOBaTh M OOBEKTUBHO OIICHWBATh JKMU3HCHHBIC CHUTYAIlMH, CBS3aHHBIC C
XUMUEH, HaBbIKaMU 0€30MMacHOT0 OOpaIleHus ¢ BEIECTBAMHU, MCIOJb3yEeMbIMHA B
MMOBCEHEBHOM KU3HU; YMEHUEM aHAIU3UPOBATHh U IUIAHUPOBATH SKOJIOTHYECKU
0e30MacHOe MOBEICHHUE B IEJISIX COXPAHCHHS 3JI0POBBS U OKPYKAIOIIECH CPEJIbI;

dbopMuUpOBaHHE YMEHHMM  yCTAaHaBIMBAaTh  CBSI3M  MEXIY  pEabHO
HaOJII0/IaeMBIMH XUMUYECKUMHU SIBJICHUSAMH W IPOIECCaMH, MPOUCXOJAIIUMH B
MUKPOMUPE, OOBACHATH MPUUYMHBI MHOTOOOpa3usi BEIIECTB, 3aBUCUMOCTh HX
CBOICTB OT COCTaBa M CTPOCHHMS, & TAK)KE 3aBUCUMOCTb MPUMEHEHUS BEIIECTB OT
HUX CBOMCTB;

MPUOOPETEHUE ONBbITAa HCIOJAB30BAHUSA PA3JIUYHBIX METOJIOB H3YUYCHUS
BEILIECTB, HAOIONCHUS 3a WX MPEBpaAlICHUSIMHU IPU MPOBEICHUM HECIOXKHBIX
XUMHUUYECKUX SKCIIEPUMEHTOB C UCMOJb30BAaHUEM J1a00OpaTOPHOTO 000PYI0BAHUS U
npudOpPOB;

dhopMupOBaHUE MPECTABICHUN O 3HAUYCHUHU XUMHUUYECKON HAyKHU U PEIICHUN
COBPEMEHHBIX JKOJOTHMYECKHUX TIPoOjeM, B TOM UYHCIC B TIPEIAOTBPAIICHUU
TEXHOT'€HHBIX U 9KOJIOTHYECKUX KaTacTpod.

OOmiee YWCIO YacoB, OTBEACHHBIX I M3yYeHUsS XHMHW Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa3zoBanus, coctaisieT 136 yacoB: B 9 kiacce — 68 yacos (2
yaca B HEJIEIII0).



COAEPXKXAHUE OBYUEHUA

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[Teprnonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalus, KaIbLUA U HX
COCIMHEHNUI B COOTBETCTBUM C IIOJIO)KEHUEM 3JIEMEHTOB B I[lepnommueckon
CUCTEME U CTPOCHHUEM HX ATOMOB.

Crpoenue BemiecTBa: BHJbI XMMHYECKOW CBS3U. THIBI KPUCTALIAYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHUJ1a XUMHUUYECKOU CBS3U.

Knaccudukanys 1 HOMEHKIATypa HEOPTraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccuduxanys XuMUYECKUX PEaKIUuid MO Pa3IMuHbIM MpU3HaKaM (10 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEAKIMH BEHIECTB, MO TemIoBOMYy 3 (deKTy, Mo
U3MEHEHUIO CTETNEeHEH OKHUCIEHUS XMMHUYECKUX AJIEMEHTOB, 0 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U HIOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuMudeckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHYECKUX peakiusiX. [IoHsITHe 0 rOMOTreHHBIX M TeTEePOreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  DJIEKTPOHHBIN  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOU peaKuuu. CocraBiieHue YpPaBHEHUU

OKHUCJIUTEIbHO--BOCCTAHOBUTENIbHBIX ~ PEAKIUMA C  HCHOJIb30BAHUEM  METOJIa
AJIIEKTPOHHOTO OajaHca.

Teopus MEKTPOTUTUUECKON TUCCOIUAIUN. DIECKTPOJIUTHI U HEIJICKTPOJIUTHI.
Katnonsl, annoHpl. MexaHus3m auccolMaldyi BELUIECTB C PAa3JIMYHBIMUA BUJIAMHU
XuMudeckoi cBsi3u. CteneHs aucconuanuu. CHIbHBIC U CIA0bIE DJIEKTPOJIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peakIuii MOHHOTO OOMeHa,
IOJIHBIE M COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHUII U colel B CBETe MPEACTABICHUNH OO0 AIIEKTPOIUTHUECKON
nuccormannu. KauectBeHHbIe peakiuy Ha MOHBL. [[OHSITHE O TUAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEIISIMUA KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKUX
BEILIECTB — METAJIOB W HeMeTaioB (rpadura u anmasa), CIOKHBIX BELIECTB
(xJopua HaTpHUsi), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW PEaKIuu



OT BO3ACHCTBUS pPAa3IMUHBIX (AKTOPOB, HCCIEAOBAHUE DBIEKTPOMPOBOAHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMALMM KHUCIOT, LIEIOYEeHd U CoJIed
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), MPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIINX —~ TNPU3HAKU  TPOTEKAHMsS]  peakluuid  HMOHHOTO  OoOMeHa
(oOpa3oBanue ocajaka, BbIIEJIEHUE Tas3a, oO0Opa3oBaHUWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peaklMH pa3yIoKEHHs, COEUHEHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOMIbIO KAYECTBEHHBIX pEAaKUUMd Ha HOHBI, pELICHUE
HKCIEPUMEHTAJIbHBIX 33]1a4.

Hemeranibl 1 MX COeANHEHUSA

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XMMHUYECKME CBOWCTBA Ha INpHUMeEpe  XJopa
(B3auMoJIelicTBUE C MeETalJlaMH, HeMeTallylaMH, LiejiodaMu). XJIOpPOBOJOPOI.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IOJYYEHHE, NMPUMEHEHHE. JlericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHEWIHne XJIOpUIbl U HX
HAXOXKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka 3memMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3MYecKue CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHE CBOICTBa cepbl. CepoBomOpoO, CTpoeHHUE, (PU3HMUYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NMPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3anueckue U XUMUYECKHE CBOHcTBa (oOmue Kak
OpeCTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peaklvu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHOCO0a TMOJIYYEHUSI CEPHOM KHUCIOTHI.
[Ipumenenue cepHor KUcaoThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS pEAKLMs Ha
cynbdar-uon. Haxoxmenue cepbl U €€ COCNMHEHHWA B MPUPOJie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEW Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIMU,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmnbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyecKkrue u XMMHUYECKHUE CBOMCTBA, oJyyeHre U npuMenenue. Conn aMMOHMS,
ux QU3NUECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (U3UYECKUE U XHUMHYECKUE
CBOMCTBa (00OmME Kak TMPEJACTaBUTENS KJlacca KHUCIOT € CHEIUupUYECKHe).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMSI B KAauyeCTBE MHHEpAIbHBIX
ynoopeHuil. XuMHUUeCKOe 3arpsi3HEHUE OKPYKAIOIIeH cpeibl COeAMHEHUIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,



annotpornueie Moaupukammu ¢docdopa, GuzMUecKUe M XMMHUECKHE CBOWCTBA.
Oxcun dhocdopa (V) u dhochopras kuciaora, GU3NIECKHE U XUMHUIESCKUE CBOMCTBRA,
nonyudenue. Mcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX YIO0OPSHUIA.

Oo6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCICHUS.  YTJepoj,  auIOTPOIIHbIE
Monu(duUKaMK, PpacIpoCTpaHeHWe B TMpUPOAE, (U3HUECKHEe U XUMHUYECKHUE
cBorcTtBa. Ancopouus. Kpyrosopot yriepona B npupojse. Okcuabl yriepoja, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIOM
yraepoga (IV), rumoreza rnoGanbHOr0 TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
noiydyeHue W TnpuMeHeHne. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35UCTBE.

[lepBoHayanbHbBIE MOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COCTMHEHMSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTHUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOAOPOAOB (yrojb, NPHUPOAHBIA ra3, He(dTb),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BAXKHBIX BEIECTBAX: KHUpax, OeNKax, yrieBojax — U ux
pomM B OKM3HM 4eloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHMYeCKHX U
HEOPTaHUYECKUX COCAMHEHUH.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus o0
okcuzae kpemuaus (IV) u kpemuueBoii kucinore. CHIMKATB, X UCIOJIb30BAaHUE B
OBITY, B MPOMBIIUICHHOCTH. BaxxHelme CTpouTenbHbIE MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIH30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MPOBEJICHIE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpaXaromme (PU3NUecKrne M XUMHYECKHE CBONCTBA
rajJloreéHOB M MX COEIMHEHUH (BO3MOXKHO MCIIONIb30BaHUE BHAEOMATEPUATIOB),
O3HaKOMJIEHHE C oOpa3lamu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C
oOpazmaMu  ceppl MU €€  CcoeAUHEHUS MU  (BO3MOXKHO  HCIIOJb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa IMoj JACUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4Y€HHE XHMHMYECKHX CBOMCTB
pa30aBJIeHHOI CEepHOI KUCIOTHI, MPOBEIECHIE KAUEeCTBEHHON peaKIy Ha Cynbdar-
UMOH U HaONIoJeHHe MpHU3HaKa €€ MpPOTeKaHUs, O3HAKOMJIEHHE C (U3HUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIAUHEHHUH (BO3MOXKHO HCIOJb30BaHHUE



BUJICOMATEPHAIOB), 00pa3aMi a30THBIX U (HOCPOPHBIX yIAOOpEHUH, MoydeHue,
coOupaHue, pacno3HaBaHWE M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBCHHBIX PEaKIMi Ha MOH aMMOHHS U (pochar-noH n n3ydeHne NMpu3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3yUYCHHE Mozenein
KPUCTAJUIMUECKNX PEmETOK anmasa, Tpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBE/ICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAaT-UOHBl W M3YYCHHE I[PU3HAKOB MX INPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHenme HeMETAIUTbl U UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUHU
ux nonoxkeHus B llepmogmdeckor cucteMe XuUMUYECKHX dyeMeHToB [J[. U.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKUH  PAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocOOBI TIONIy4eHHUs] MeTauioB. [loHATHE O KOPPO3WU METAIIOB, OCHOBHBIC
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie meTamel: nosnoxeHue B llepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB . . MenzaeneeBa, CTpoeHHME UX aTOMOB, HAXOXKJIEHUE B IPUPOJE.
duznyeckre U XUMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIBI U
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue MIEeNOYHBIX METaIOB W HX
COECIVMHEHNH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHMM W KaJbLUHM: TIOJIOXKEHUE B
[Tepuoanueckout cucreMe xumudeckux sneMeHToB JI. 1. MenaeneeBa, ctpoeHue
MX aTOMOB, HaX0XJIEHUE B Npupoae. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxuelmme coequHeHHs KalblUs (OKCHUI, THAPOKCHUI, COJIN).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUA: ToyioxkeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOE€HHE aToMma, HaxOxAcHHE B mpupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
ATFOMHUHUSL.

Keneso: nonoxenne B [lepuoanueckon cucreme XUuMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE aroMa, HaxoxaeHue B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesza
(I, ux cocraB, CBOMCTBA U MOJyYEHHE.



Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C 00pas3llaMM METaUIOB M CIJIaBOB, HUX (HU3HUECKUMU
CBOMCTBaMH, M3yYEHHE PpE3YJbTaTOB KOPPO3UUM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJECUCTBUS OKCHIA
KaJbIUg W HaTpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB ECTKOM BOJBI, MPOLECCAa TOPEHUS Kelle3a B KUCIOPOJE
(BO3BMOKHO  KCHOJIb30BAHME  BHJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbLHs, aJIFOMUHUS, LUHKA, JKEJe3a
(I u xenesza (111), meau (11), HaOmOaCHKE U ONMKCAHUE MPOLIECCOB OKPAIIMBAHHS
IJIaMEHU HWOHAMHU HaTpusl, Kajdusi W Kalblus (BO3MOXXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB TMAPOKCHUAA ATIOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxueiue
METAJUJIbl K X COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW JXU3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpYyKarouleh cpenbl (MpeaenbHas IOomycThUMas
KOHIIeHTpaIus BemiecTs, nanee — [1JIK). Pons xuMun B pemieHnn 3KoJI0THIeCcKuxX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesrcnpeomemnbnie ceasu

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Y€pe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE MOHSATHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHUs, aHaliu3, CHUHTE3, KJaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
OKCIIEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHHUE, MOJIeb, SBJICHUE, MMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTCPHAIIBI.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, DSJICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH, JTUAJIEKTPUKU, (POTOIIEMEHT, BEUIECTBO, TeJO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKast
peméTKa, CIUIaBbl, (PU3UYECKUE BEIWYUHBI, €AMHUIIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.



buonorus: dortocuntes, npixanwe, Omocdepa, IKOCHCTEMA, MUHEPATBHBIE
yI0OpeHusi, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, IUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOJIBI,
TI0JIC3HBIE HCKOIIaeMbI€, TOTLTUBO, BOJAHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI I1O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IbTATDI:

MOTHBalMsI K  OOYYEHHIO M  IIEJICHANpPaBJIEHHOW  I03HAaBATEIbHOU
NEeSATEIbHOCTH;

YCTAaHOBKA HAa OCMBICJIEHUE JTUYHOTO OIbITA, HAOMIOJACHUN 32 XUMHYECKUMU
DKCIIEPUMEHTAMHU;

OpUEHTALUs Ha IMpaBWIa MHIWBUIYAJIBHOTO M KOJUIEKTUBHOTO OE30I11aCHOTO
MOBEACHUS P B3aUMOJECHCTBUU C XUMHUYECKUMU BEIECTBAMHU U COETUHEHUSIMU;

MPaKTUYECKOE U3yUYEHHUE MPOPECCUil U TPyAa Pa3IMYHOIO POJIA, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHUS U3y4aeMOI'o MPEIMETHOTO 3HAHMS (HarpuMmep, J1abopaHT
XUMHUYECKOT0 aHaJIN3a);

YBaXEHUE K TPYIy M pe3yjpTaTaM TPYIAOBOU NEATEIBHOCTH; TOTOBHOCTb K
OCO3HAaHHOMY  IIOCTPOCHUIO  JAJbHEHMIIEH  HMHIMBUAYAIBHOW  TPACKTOPUHU
oOpa30BaHUs HA OCHOBE OPUEHTHPOBKH B MUpeE Ipodeccril u npoPpeccuoHaIbHbBIX
IPEANOYTEHUH, YBAKUTEIBHOTO OTHOLIEHUS K TPYY;

OCO3HaHUE CBOETO MOBEICHUS C TOUKH 3pEHUS OMIACHOCTH WJIM 6€301aCHOCTH
JUIsL ce0sl WK JJ1s1 OKPY KarOIIHX;

OCHOBBI  JKOJIOTHYECKOW KYJbTYpbl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO HKOJIOTMYECKOTO MBIIUIEHUS, NPUOOPETEHUE OMbITa SKOJOTUYECKU
OpPUEHTHUPOBAHHOW MPAKTHYECKON NEATEIbHOCTH B )KU3HEHHBIX CUTYyaIUsX;

OCO3HaHUE TOCJEICTBUNA U HENPUSATUE BPEIHBIX MPUBBIYEK (YHOTpEeOICHUS
QJIKOTOJIsl, HAPKOTUKOB, KypeHHs]) WU HMHbIX (GopM Bpena st (PU3HUECKOro H
MICUXUYECKOTO 37]0POBBS;

IIPUHATUE PEIIEHUH B JKA3HEHHOM CHUTyallud Ha OCHOBE IIepeHoca
MOJyYEHHBIX B XO0Ji¢ OOy4YeHHs 3HAaHMM B aKTyaJlbHYIO0 CHUTYyallHIO, BOCIOJHSTH
nedunut naopmauy;

TOTOBHOCTh OTOMpaTh MW HCHOJb30BaTh HYXHYIO HUH(MOpPMAIUIO B
COOTBETCTBUM C KOHTEKCTOM JKM3HEHHOU CUTYaLUH.

METAINIPEAMETHBIE PE3YJIBTATBI

OBaanenue YHHMBepPCAIbHBIMH y4eOHBIMU MO3HABATEeJIbHBIMH
NEeHCTBUSAMM:

BBISBIIATH IPUYMHBI U CIIEICTBHS IPOCTBIX XUMUYECKUX SIBIICHMI,



OCYIIECTBJIATh CpPaBHEHUE, KIACCU(MUKAIIMIO XUMUYECKUX BEIIECTB TIO0
3aIaHHBIM OCHOBAHUSIM M KPUTEPHUSIM ISl YKA3aHHBIX JIOTMYECKUX OTepalluii;
CTPOUTH JIOTUYECKOE CYXKJCHUE MOCIE MPEABAPUTEIHHOTO aHAIN3a, BKIKOYAKOIIEEe
YCTaHOBJICHHE PUYUHHOCIIEICTBEHHBIX CBS3EM;

BBISIBIISATh ACPUIUTH MH(OPMAIIUHU, JAHHBIX, HEOOXOJUMBIX IJI PEIICHUS
MOCTaBJICHHOM 3aJ1a4M;

npeo0pa3oBbIBaTh HHPOPMAIIUIO U3 OJTHOTO BHIA B APYTroil (TaOIUILy B TEKCT
M TIp.);

co37aBaTh, MPUMEHITh U MPEoOPa30BbIBATh 3HAKM M CHUMBOJbI, MOJEIU U
CXEMBI ISl pelieHUs] y4eOHBIX U TT03HABATEIBHBIX 33/1a4 C TTOMOIIIBIO Me1arora;

C TMOMOIIbI TeJarora MPOBOAUTh XUMHUYECKHN OIBIT, HECIOXKHBIN
AKCIEPUMEHT, ISl YCTAHOBJIEHUS OCOOEHHOCTEW O0BEKTa M3Yy4YEHUs, MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H M 3aBUCUMOCTEN 00BEKTOB MEXKYy COOOi;

C MOMOIIBIO MEIarora Wik caMOCTOATENbHO (POopMyIHUpOBaThH 000OIIEHUS U
BBIBO/IbI 10 pe3yJIbTaTaM MPOBEAECHHOI0 HAOIOICHUS, OMBITA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE XMMHUYECKHX IPOIECCOB U HX
MOCJIEACTBUS,

UCKAaTh WK OTOMpaTh MH(OPMAIUIO WIM JTaHHBIE U3 WUCTOYHHUKOB C YUETOM
MPEIIOKEHHON yueOHOM 3a/1auM U 3a/IaHHBIX KPUTEPUEB.

OBjaeHne  YHUBEPCAJbHBIMH  Y4e€OHBIMHM  KOMMYHHMKATHUBHBLIMH
AEeCTBUSIMM:

OpraHU30BbIBATh y4yeOHOE B3aUMOJCHCTBUE B TrpyImine (ONpenessiTh OO0IIHe
1[EJIH, PACIIPEICIIATh POJIU, JOTOBAPUBATHLCS APYT C IPYTOM H T. 11.).

C TMOMOIIbK TEJarora WM CaMOCTOSITEIbHO COCTaBJIATh YCTHBIE H
MHUCbMEHHBIE TEKCThl C HCIOJb30BAaHUEM WJUIFOCTPATUBHBIX MATEPUATIOB JIJIsi
BBICTYIUICHUS TEPE]l ayAUTOPUEH;

OpPraHU30BbIBATh y4eOHOE COTPYIHUYECTBO M COBMECTHYIO JEATEIHLHOCTH C
YYUTEJIEM U CBEPCTHHUKAMU; paboTaTh WHIWBUIYAIHHO M B TPYMIE: HAXOIUTh
oO11iee perieHrue u paspeniath KOHQIMKTHI HA OCHOBE COTJIACOBAHMS MO3UIIUMA U
y4eTa UHTEPECOB;

dbopMyIUpoOBaTh, APTYMEHTUPOBATh U OTCTAUBATh CBOC MHEHUE;

OIICHMBATh KA4eCTBO CBOEr0 BKJIaJa B OONIMH MPOAYKT, MPUHUMATH H
pa3eniaTh OTBETCTBEHHOCTh U MPOSIBISATh TOTOBHOCTh K MPEAOCTABICHUIO OTUETA
repes rpymnmnou.

OBaanenne YHHMBEpPCAJIbHBIMH Y4eOHbIMU peryJssTUBHbIMU
AeCTBUSIMM:

oOHapykuBaTh U (HOPMYIUPOBaATh y4eOHYIO MpoOJeMy, ONPEACHsTh IIENb
y4eOHOU ACSITEIBHOCTH;



BJIAJICTh OCHOBAMHM CAaMOKOHTPOJS, CaMOOLICHKHM, NPHUHATUSA PEIICHUU W
OCYIIIECTBJICHUS OCO3HAHHOTO BBIOOpa B Yy4eOHOW W  TIO3HABATEILHOU
NEATEIBHOCTH;

COOTHOCHUTb CBOM JIEUCTBUSA C IJIAHUPYEMBIMU PE3YJIbTaTaAMU, OCYIIECTBIATh
KOHTPOJIb CBOEH JIEATEIIBHOCTH B MPOLIECCE JOCTHKEHUS PE3yJIbTaTa, ONPEICIATh
CocoObl NEWCTBUH B paMKax TMPEAIOKEHHBIX YCIOBHM u  TpeOOBaHUM,
KOPPEKTUPOBATh CBOU JACHUCTBUSA B COOTBETCTBUM C U3MEHSIIONIECHCA CUTyallue;

JlaBaTh aJI€KBaTHYIO OLEHKY CUTYallMU U IPEAJIaraTh IUIaH €€ U3MEHEHUS;

MPEeABUACTh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTh MPU PEUICHUN y4eOHOMN
3a7a4u;

MOHUMATh MPUYUHBI, [0 KOTOPHIM HE OBLI IOCTUTHYT TpeOyeMblid pe3ysbTat
NeATEIbHOCTH, ONPEIEATh NO3UTUBHBIE U3MEHEHHSI M HallpaBJeHUs, TpeOyroume
JanbHeNIe paboThl; OCO3HAHHO OTHOCUTHCA K IPYTOMY YE€JIOBEKY, €I0 MHEHHUIO.

HPEAMETHBIE PE3YJIbTATDBI

PaCKpBIBAaTh CMBICII OCHOBHBIX XHMHYECKUX MOHATHNA: XUMUYCCKUNA IJICMEHT,
aToM, MOJIEKyJia, MOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO,
BaJICHTHOCTh, DJIEKTPOOTPHUIIATEILHOCTh, CTEIICHh OKHUCJICHHS, XHMHYCCKas
peakiusi, XUMHIecKasi CBsI3b, TEIUIOBOM A (PEKT peakiru,Moib, MOJSIPHBINA 00BEM,
pacTBop;

AJICKTPOIUTBI, HEAICKTPOJIUTHI, DJECKTPOIUTHUYCCKAS THUCCOIHUAINS, PEaKIIUU
HOHHOTO OOMEHa, KaTaJiu3aTrop, XUMHUYECKOEe paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE peaKIiu, OKHMCJIUTEILHO-BOCCTAHOBUTEILHBIE peaKIuu,
OKHCIIUTENIb, BOCCTAHOBUTEIb, OKHUCICHHE M BOCCTAHOBJICHHE, aJIOTPOIIHS,
aM(OTepHOCTh, XHWMHYECKas CBS3b (KOBaJCHTHAs, HOHHAs, METaJUTMYecKas),
KpUCTaJUTHUeCcKas peméTka, KOPPO3us METAIIIOB, CIUIABHI;

CKOPOCTh XUMHUYECKOM peakluu, NpelebHO I0NmycTHUMas KOHUEHTpaLus
(ITIK) BemiecTna;

WJUTFOCTPUPOBATh B3aMMOCBSI3h OCHOBHBIX XUMHUUYECKUX MOHATUH (cM. 1. 1) u
MPUMEHATh JTU TOHATHS TIPU OMNUCAHWUU BEIIECTB W WX MPEBPAIICHUN;
WCIIOJIB30BaTh 3HAKU WU CHUMBOJBI JIsl (DUKCAIUM PEe3yJIbTaTOB HAOJIOJACHUN,
cocTtaBieHus] (OpMyNl BEMIECTB M YpaBHEHUW XWMHUYECKHX PEAKIUH, 3amucu
JTAaHHBIX YCIIOBUH 3a7a4.

Hcnonp3oBath o0o03HaueHusi, umeronuecss B Ilepuoamueckoii cucteme u
Ta0NHIe pacTBOPUMOCTH KHCJIOT, OCHOBAaHUN W COJIEH B BOJIE JUISI BBITIOJHEHUS
3aJJaHUAN. ONIPEAENATh BAJICHTHOCTh U CTEICHb OKUCIICHHUS XUMUYECKUX JIEMEHTOB
B COCIMHEHHSX  PA3JIMYHOTO  COCTaBa; IPHUHAIJIEKHOCTh  BEIIECTB K
ONPEAECIEHHOMY KJIACCy COCAMHEHUM C OMOpPOW HA OINpPEIEIICHUS, B TOM YHUCIIE



CTPYKTYpHUPOBAHHBIE,

BUBI XUMHYECKOM CBSI3HU (KOB&HGHTH&H, HOHHAa, MeTaJIJII/I‘IeCKaH) B
HCOPTraHNYCCKHUX COCIWMHCHUAX; 3apdAd MOHA II0 XUMMYECKOU q)OpMYJ'IC; XapaKkTep
CpCldbl B BOOAHBIX pPAaCTBOPAX KHUCJIIOT U meﬂoqeﬁ, THII KpI/ICTaJIHI/I‘-IeCKOﬁ pCIIIéTKI/I
KOHKPCTHOI'O BCIICCTBA,

packpbiBaTh cMbIcH llepuwommueckoro 3akoHa JI.MI. MenneneeBa wu
JIEMOHCTPHUPOBATh €ro NMOHMMAaHWE: OIMHUCHIBATh M XapaKTePHU30BaTh TAOIUYHYIO
dopmy Ileprogudeckoil CHCTEMBl XUMUYECKUX SJIEMEHTOB: Pa3IMyaTh MOHSTHS
«rnaBHas noArpynna (A-rpymnmna)» u «mnodouyHas noarpynmna (b-rpynna)», mansie u
OOJBIINE EPUOABL;

COOTHOCUTH 00O3HAYEHUS, KOTOPhIE UMEIOTCS B MEPHOANUECKON Tabnuie, ¢
YUCJIOBBIMHA  XapPaKTEPUCTUKAMH CTPOCHHUS aTOMOB XHMHYECKHUX DJICMCHTOB
(cocTtaB W 3apsAn sapa, oOImIee YHCIO JJIEKTPOHOB M pACHpeleleHHE HX II0
AIIEKTPOHHBIM CJIOSIM);

OOBSACHATH O0OIHE 3aKOHOMEPHOCTH B H3MEHEHHUU CBOWCTB XMMHYECKHUX
AJIEMEHTOB U UX COCIMHEHHU B MPEIEIIaX MaJbIX IEPUOJO0B U IVIABHBIX IMOATPYIIII C
YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(DUIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPTaHMYECKHE BEIIeCTBA;
XUMUYECKHE peakinu (110 YUCIYy U COCTaBYy YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, O
TerioBoMy d(hQeKTy, MO0 HUZMEHEHHI0 CTEIEeHEW OKHUCICHUS XUMHYECKHX
AJIEMEHTOB) C OMOPON HA CXEMBI;

XapakTepu3oBaTh (OMHMCHIBATH) OOIIME M CHEHU(PUYECKUE XUMUYECKUE
CBOMCTBA BEILECTB PA3JIMYHBIX KJIACCOB, MOJTBEpPXkAas OMHCAHUE MPUMEPAMHU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKIIMM C
OIIOPOM HA CXEMBI;

COCTaBJISITh YPABHEHUS JICKTPOJUTUUECKOW AUCCOLUMAIMUA KHUCIIOT, IIEI04eH
W COJICH; TIONHBIE M COKpAIIEHHBIE YpPaBHEHUS pEaKIMii HWOHHOTrO OOMEHa;
YPAaBHEHHUSI PEAKLUHM, MOATBEPKIAAOMIMX CYLIECTBOBAHUE T'€HETHUYECKOW CBSI3U
MEXy BEHIECTBAMM PA3JIMYHBIX KJIACCOB;

pacKkpbpIBaTh  CYIIHOCTb  OKHCIWTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMA
MOCPEACTBOM  COCTaBJEHHUS  DJEKTPOHHOro  OajaHca  3THUX  peakuuii;
IIPOTHO3UPOBATHCBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS; BO3MOKHOCTH
NPOTEKAHUSI XUMUYECKUX MPEBPAILEHUIN MOCIE MPEIBAPUTEIHLHOTO 00CYKICHUS C
[earorom;

BBIYHCIIATE OTHOCHUTCIIbBHYIO MOJICKYJIAPHYIO W MOJIAPHYIO MACChl BCIICCTB;
MaCCOBYIO O0JII0O XHMHYCCKOI'O 3JICMCHTaA IIO (pOpMYJIe COCOAMHCHUA,; MAaCCOBYIO
A0JIF0 BC€IICCTBA B paCTBOPEC; IMPOBOIAUTH paC‘léTI)I 10 YpaBHCHHIO XUMHYECKOMN



pPEaKLHU C ONIOPOU Ha alNTOPUTM;

CJIeIoBaTh IMpaBUjIaM MOJb30BaHUS XUMHUYECKOW MOCYI0N M JTaOOpaTOPHBIM
000pyZ0BaHUEM, a TaKke MpaBUiiaM OOpallleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMUA 110 BBIINOJTHEHUIO JTAOOPATOPHBIX XHMHUYECKUX OIBITOB IO
MOJIYYEHUIO U COOUPaHUIO ra3000pa3HbIX BEUIECTB (aMMHUAKa U YTIIEKUCIIOro ra3a);

MPOBOJUTh PEAKIMHU, MOATBEPKIAIOIINE KAaUY€CTBEHHBINM COCTaB Pa3JIUYHBIX
BEILIECTB: PACMO3HaBaTh OINBITHBIM MYTEM XJIOpHUJI- OPOMMJI-, HOAM]I-, KapOOHAT-,
docdar-, cwimkar-, cynbdar-, THIAPOKCUA-HOHBI, KaTHOHHI aMMOHHS ¥ WOHBI
M3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHMYECKUX
BEIIIECTB;

MIPUMEHSTh OCHOBHBIEC OINEpallid MBICIUTEIbHON JEATCIIbHOCTH — aHaIu3 U
CUHTE3, CpaBHEHHE, O0O0OOIIEeHNEe, CHUCTEMATU3allMI0, BBISIBICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBA3EU — JIJI1 U3yUYECHUS CBOMCTB BEIIECTB U XUMHUUYECKUX PEAKIUN;
€CTEeCTBEHHO-HAyYHbIC METOJbI TIO3HAHMS — HaAONIOZeHHWE, HW3MEpeHue,
MOJICTUPOBaHUE, IKCIICPUMEHT (pEaJIbHBIM M MBICIICHHBIN ).

Peanu3anusi  BOCHHUTATEJBHOr0  MNOTEHHHAJIA  YPOKOB  (ypOYHOM
NESATETbHOCTH, ayAUTOPHBIX 3aHATUH B paMKaxX MaKCUMaJIbHO JIOMYCTUMOU
y4eOHOM Harpy3KH) MpeyCMaTpUBaeT:

dbopmMupoBaHue y OOYYarONMIUXCSA POCCHUUCKUX TPATUIIMOHHBIX JTYXOBHO-
HPABCTBEHHBIX W COLIMOKYJBTYPHBIX ILIEHHOCTEH, POCCHUHUCKOTO HCTOPUUYECKOTO
CO3HAaHMS HA OCHOBE MCTOPUYECKOIO MPOCBEIICHUS; MOAOOP COOTBETCTBYIOIIETO
COJIEp>KaHMsl YPOKOB, 3aJlaHMii, BCIIOMOTATEIbHBIX MaTepUaIoB, MPOOJIEMHBIX
CUTyalui st 00CyXKIEeHUM;

MPUBJICYCHUE BHUMaHUS OOYYalOIIUXCs K IIEHHOCTHOMY aCMEKTy U3y4aeMbIX
Ha ypoKax TMpEIMETOB, SIBIEHUA M COOBITHH, WHUIUUPOBAHUE OOCYKIICHHM,
BBICKa3bIBAaHUN CBOETO MHEHUS, BBIPAOOTKH CBOETO JUYHOCTHOTO OTHOIICHUS K
M3Y4aeMbIM COOBITHSIM, SIBJICHUSM, JIUIIAM;

MPUMEHEHNE MHTEPAKTUBHBIX (HOpM y4eOHON pabOThl - MHTEIUICKTYaJIbHBIX,
CTUMYJIMPYIOIIMX TMO3HABATEIbHYI0O MOTHUBAIIUIO, UTPOBBIX METOIMK, JUCKYCCHUH,
JAIONINX BO3MOXKHOCTh TPUOOPECTH OMBIT BEJACHUS KOHCTPYKTHBHOTO HAJIOTa;
IPyNIoBOM pabOThI, KOTOpPAsi YIUT CTPOUTH OTHOIICHUS U JICCTBOBATH B KOMAaH/IE,
CIIOCOOCTBYET Pa3BUTUIO KPUTUUECKOTO MBITIICHUS,

moOyXaeHrue OOydJaroImmXxcs COoOMoaTh HOPMBI TIOBEACHHS, TIPaBHIIA
OOIIIEHHS CO CBEPCTHUKAMU U TIEIarOTHYECKIUMH PaOOTHIUKAMH, COOTBETCTBYIOIITHE
yKIamy o0mieoO0pa3oBaTebHON OpraHM3allK, YCTAHOBJICHHE W  MOMJEPKKY
T00poXxKeIaTeILHON aTMOC]epshl;

OpraHu3alunro HAaCTaBHUYCCTBA  MOTHBHUPOBAHHBIX H IPYyANPOBAHHBIX



06y‘-IaIOIHI/IXC$I HaJ HCYCIICBAIOIIMMH OIHOKJIACCHUKAMH, B TOM YHUCJIC C 0COOBIMH
06p&30BaTCJ'II)HLIMI/I HOTpC6HOCTHMI/I, JaromIcro O6y‘{aIOHII/IMCH CcomaJIbHO
3HAYUMBbIN ONBIT COTPYAHHUYICCTBA U B3aMHOU ITOMOIIIH,

HMHUIIUHUPOBAHUC )41 IMOOACPIKKY HCCJ'IGI[OBE[TGJII)CKOﬁ JACATCIBHOCTH
06y‘IaIOHII/IXCH, INIAHUPOBAHUC W BBIIIOJHCHHUC HWHAHWBHUAYAJIBHBIX W TI'PYIIIIOBBIX
IIPOCKTOB BOCHHUTATEIBHOMN HaIIPpaBJICHHOCTH.






