MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 9a kinacca no XMMHH Ha YPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBEe (QenepanbHONl paboueil MporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
OoOy4eHHMs, BOCHHMTAHMS M pPa3BUTUA OOYYAIOIIMUXCS CPEACTBAMHU y4eOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE COJIEpKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU cojiepXKaHus, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00Opa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY)KUT OCHOBOM Juisi (OpPMHUPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
mpo0JeM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN NEATEIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aronInXcs;



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

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM U HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPUHILMUITY
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 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPYyromMy, BBINONHSAS (GYHKIUA OOBSICHEHHS M IPOTHO3MPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKON COCTABIISAIOLICH HAYYHOU KAPTUHBI MUpPA B JIOTHUKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yuyeHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHWA OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIHid, B (OPMHUPOBAHUH U PA3BUTUU MO3HABATEIbHBIX YMEHUHN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

IIpu m3yyeHMH XMMHH HA YPOBHE OCHOBHOro o0mero o0pa3oBaHHA
Ba)KHOE 3HAYeHMe MPUoOpesIn TaKue HeH, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
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 yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3UYHBIX BUJOB IE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMUH, TPUMEHSATh HMX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAHUSI LEHHOCTM XUMUYECKUX 3HAHUM MJi1 BBIPAOOTKH HKOJIOTHYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKHX 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
OOYYECHHIO XUMHUH O0yUYaIOIUXC Ha yPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs:

dbopMHpoBaHUE MEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX MPEICTABICHUN O
BEILIECTBAX, MX TMPEBPAIICHUSIX W TNPAKTUYECKOM NPUMEHEHHH; OBJIAJICHUE
MOHSATUUHBIM aNapaToM U CUMBOJIMUYECKHUM SI3bIKOM XUMUHU;

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



HEOPTaHWYECKUX M OPTaHUYECKHUX BEHICCTB KaK OCHOBBI MHOTHX SIBIICHUH KHBOW U
HE)KMBOW TIPUPOJIBI, YIIIYOJICHWE TPEJCTaBICHUH O MaTepUAIbHOM CIUHCTBE
MUpa;

OBIIQJICHNE  OCHOBAaMHU  XHMHYECKOHM  TI'PaMOTHOCTH:  CIOCOOHOCTBIO
aHAJIM3UPOBATh U OOBCKTUBHO OIICHWBATH XMU3HEHHBIC CUTYAIlUH, CBSI3aHHBIC C
XUMHEH, HaBBIKAMH OE30ITACHOTO OOpAICHHs C BEIECTBAMH, HCIIOJIb3YEMbIMH B
IIOBCEIHCBHOM JKW3HW; YMEHHUEM aHAJIM3UPOBaTh M IUIAHUPOBATH IKOJIOTHUCCKU
Oe30MacHoOe MOBEACHNE B IEJISIX COXPAHECHUS 3/I0POBbS U OKPYKAIOIIEH CPEIbI;

dbopMUpOBaHHE  YMEHHH  yCTaHABIMBATh CBS3M  MEXKIYy  pEaTbHO
HAOIF0JaeMBIMA XUMHYECKHMH SIBJICHUSIMU W TPOIECCAMH, MPOUCXOIAIIMHU B
MUKPOMHpPE, OOBSICHATh MPUYMHBI MHOTO0Opa3Hs BEIIECTB, 3aBHCHMOCTh HX
CBOMCTB OT COCTaBa W CTPOCHMs, a TAaK)KE 3aBHCHMOCThH IPUMCEHEHHS BEIIECTB OT
HUX CBOMCTB;

NpPUOOpPETEHUE OIbITa HCIIOJIB30BAHUS PA3JMYHBIX METOJIOB HM3yUCHUs
BCIICCTB, HAONIOJCHUS 3a HMX NPEBPAIICHUSIMH IPH TPOBEACHHH HECIOKHBIX
XUMHYCCKHX SKCIIEPUMEHTOB C MCIIOJIh30BaHUEM JJa0OpaTOPHOTO 000pYI0BaHUS U
npudOpPOB;

(dbopMUpOBaHKE TIPEJCTABICHUN O 3HAUCHUU XUMUYCCKOW HAYKU W PEIICHUU
COBPEMEHHBIX 3KOJIOTHYECKHX TIpoOJieM, B TOM UYHCJIEC B MPEIOTBPALMICHUH
TEXHOT'CHHBIX U DKOJIOTHICCKUX KaTacTpod.

OOmiee YMCIO YacoB, OTBSACHHBIX JJIA HW3YYCHHS XHMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 9 kiacce — 68 yacos (2
qyaca B HEJIEJII0).



COAEPXKXAHUE OBYUEHUA

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Tepronnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalus, KaIbLUA U HX
COCIMHEHUN B COOTBETCTBUM C IIOJOKEHUEM »3JIeMEHTOB B llepmoanueckoit
CUCTEME U CTPOCHHUEM HX ATOMOB.

Crpoenue BemiecTBa: BHIBI XMMHYECKOM CBSI3U. THIBI KPUCTALIAYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHUJ1a XUMHUUYECKOU CBS3U.

Knaccudukaiys 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K Pa3jIMYHbIM KJacCaM HEOPTraHMYECKHUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccuduxanys XuMUYECKUX PEaKIUuid MO Pa3IMuHbIM MpU3HaKaM (10 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMM BEHIECTB, MO TEIUIOBOMY 3(deKkTy, 1o
U3MEHEHUIO CTENEHEH OKHUCICHUS XMMHUYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U HIOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuMudeckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMUMHUYECKUX peakiusx. [IoHsITHE 0 TOMOTE€HHBIX U TeTEePOreHHBIX
peakuusx. [lonsarne o karamuse. [loHsTue 0 xumuuyeckom paBHoBecuu. DakTopsl,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

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

OKHUCJIMTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMA C  HCHOJb30BAHUEM  METOJIA
AJIIEKTPOHHOTO OajaHca.

Teopus MEKTPOTUTUUECKON TUCCOIUAIUN. DIECKTPOJIUTHI U HEIJICKTPOJIUTHI.
Katnonsl, anHnoHbl. MexaHu3m auccOoLMalli BELIECTB C Pa3JIMYHBIMU BUIAMHU
XuMU4ecKol cBsi3u. CteneHs Aucconuanuu. CHUIbHBIC U CIA0bIE DJIEKTP OJIHUTHI.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peakIuii MOHHOTO OOMeHa,
IOJIHBIE M COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W CcoJiel B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuannu. KauectBeHHbIe peakinu Ha MOHBL. [IoHsITHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

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



OT BO3ACHCTBUS pa3IMYHbIX (PAKTOPOB, MCCIEAOBAHUE DIEKTPOIPOBOIHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMALMM KHUCIOT, LIEIOYEeHd U CoJIed
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), MPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPHU3HAKM  TNPOTEKAHHWS  peakludid  HOHHOro  oOMeHa
(oOpa3oBanue ocajika, BbIIEJIEHUE Tas3a, oO0pa3oBaHUWE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peaklMH pa3yIoKEHHs, COEUHEHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
AKCIEPUMEHTAJIbHBIX 3a]1a4.

Hemeranibl 1 MX COeANHEHUSA

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOTeHOB. XMMHYECKME CBOWCTBA Ha IpHUMeEpe  XJopa
(B3auMoOJIeliCTBUE C MeETalJlaMH, HEMeTallylaMH, LIeJ04aMu). XIIOPOBOJOPOI.
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 (PU3NYecKue CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3HUECKHE U
XUMUYECKHE cBOMCTBA. OKCHIBI CEPbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHUIOB.
Cepnass kuciota, (Qu3anueckue U XUMUYECKHE CBOHcTBa (oOmue Kak
OpeCTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peaklvu,
JeXalllie B OCHOBE MPOMBILUIEHHOTO CHoco0a MOJMY4YEeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KUcaoThl. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs PEAKLIMs 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 MPeI0TBPAICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyecKkue 1 XMMHUYECKHUE CBOMCTBA, oyyeHue U npuMenenue. Conn aMMOHMS,
ux pU3NUECKUEe U XUMUYECKHUE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (U3UYECKUE U XHUMHYECKUE
CBOMiCcTBa (00OmMEe Kak TMpEeJCTaBUTENS Kilacca KHUCIOT U CHenu(puiecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpaIbHBIX
ynoopeHuil. XuMHUUeCKOe 3arpsi3HEHUE OKPYKAIOIIeH cpeibl COeAMHEHUIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,



annotpornuelie Monupukammu ¢docdopa, GuzNUECKUe U XUMUYECKUE CBOMCTBA.
Oxcun docdopa (V) u dhochopras kuciaora, GU3NIECKHE U XUMUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX YIO0OPSHUIA.

Oo6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCICHHS.  YIJIepoA,  aJUIOTPOIHBIC
Moau(duUKaMKu, pPACIpOCTpaHEHUE B TNPUPOJE, (PUINYECKHE U XUMHUYECKHE
cBorcTtBa. Ancopouus. Kpyrosopot yriepona B npupojse. Okcuabl yriepoja, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), rumoreza rnobanbHOr0 NOTEIUICHUS KJIMMAaTa, IMapHUKOBBIN
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.

[lepBoHayanbHBIE MOHATHS 00 OPTAHUYECKUX BEIIECTBAX KAK O COSTMHEHMSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTHUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TepepaboTku (OC€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BAXKHBIX BEIECTBAX: KHUpax, OeNKax, yrieBojax — U ux
pomM B OKM3HM 4eloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHMYeCKHX U
HEOPTaHUYECKUX COCAMHEHUH.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npuMmeHenue. CoenuHeHUs KpeMHHUs B mnpupoge. OOmue mnpeacTaBieHus o0
okcuzae kpemuaus (IV) u kpemuueBoii kucinore. CHIMKATB, X UCIOJIb30BAaHUE B
OBITY, B MPOMBIIUICHHOCTH. BaxXHeHIe CTpOuTeNbHbIE MaTepHallbl: KepaMmHKa,
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, OTpa)karome (QU3NIECKHe W XUMHUYECKHUE CBOMCTBA
rajJloreéHOB M MX COEIMHEHUH (BO3MOXKHO MCIIONIb30BaHUE BHAEOMATEPUATIOB),
O3HaKOMJIEHHE C oOpa3lamu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C
oOpasmamMu  ceppl ©U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOMIOICHHE TIpoliecca OOYriIMBaHUs caxapa MoJ| JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4Y€HHE XHMHMYECKHX CBOMCTB
pa30aBJIeHHOI CEepHOI KUCIOTHI, MPOBEIECHIE KAUEeCTBEHHON peaKIy Ha Cynbdar-
MOH W HaOIIoJeHHe MpHU3HaKa e€ MPOTEKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMu a3otra, ¢Gochopa MU HUX COEAMHEHHH (BO3MOXKHO HCIOJIb30BAHUE



BUJICOMATEPHAIOB), 00pa3aMi a30THBIX U (HOCPOPHBIX yIAOOpEHUH, MoydeHue,
coOupaHue, pacno3HaBaHWE M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBCHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-moH u m3ydeHne NMpu3HAKOB
UX IPOTEKaHUsI, B3AUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTBI C MENIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3yUYCHHE Mozenein
KPUCTAJUIMUECKNX PEmETOK anmasa, Tpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOra3a, MojlydeHue, coOupaHue, pacrlo3HaBaHUE U U3yYCHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBE/ICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAaT-HOHBl W M3YYCHHE I[PU3HAKOB MX INPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHenme HeMETAIUTbl U UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUHU
ux TnonoxkeHus B llepmogmyeckor cucrtemMe xumudeckux daeMmeHTtoB JI. N.
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE METALIOB. MeTtamnnyeckas CBSI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKUH  PAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONy4eHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CHocoObl 3auMThl UX OT Koppo3uu. CrjaBbl (CTajlb, YyTyH, AIOPATIOMUHUMH,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie meTamel: nosnoxeHue B llepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB . . MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
duzryeckre U XMMHUYECKUE CBOMCTBA (HA mpuMepe HaTtpus U Kaius). OKcuuabl u
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue MIEeNOYHBIX METaIOB W HX
COECIVMHEHNH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHMM W KaJbLUHM: TIOJIOXKEHUE B
[Tepnoanueckou cucreme xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XAeHUE B Npupoae. Pu3nueckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxuelmme coequHeHHs KalblUs (OKCHUI, THAPOKCHUI, COJIN).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMUHUINA: TIoJI0keHue B [lepuoandeckoit cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOE€HHE aToma, HaxOoxJAeHUE B npupoje. dusznueckne u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
ATFOMHUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE aroMa, HaxoxaeHue B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. Okcuibl, Tuapokcuabl u conu xenesa (I1) u sxxenesza
(I, ux cocraB, CBOMCTBA U MOJyYEHHE.



Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C o00pa3llaMu METa/UIOB M CIJIaBOB, WX (UINYECKUMHU
CBOMCTBaMH, M3yYEHHE PpE3YJbTaTOB KOPPO3UUM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJECUCTBUS OKCHIA
KaJbIUg W HaTpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
VCCJIEIOBAHUE CBOMCTB XKECTKOM BOJBI, MPOLECCA TOPEHUS JKEIe3a B KUCIOPOJIE
(BO3BMOKHO  HCHOJIb30BAHWE  BUJIEOMATEPUATIOB), TPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbLHs, aJIFOMUHUS, LUHKA, JKEJe3a
(I u xenesza (111), meau (11), HaOmOaCHKE U ONMKCAHUE MPOLIECCOB OKPAIIMBAHHS
IUIAMEHU HWOHAMHU HaTpusl, Kaldus MW Kalbliug (BO3MOXKHO UCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCUAA ATIOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxueiue
METAJUJIbl K X COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW JXU3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpYyKarouleh cpenbl (MpeaenbHas IOomycThUMas
KoHIIeHTpaIus BemecTs, aanee — [1JIK). Poxs xumun B penieHnn 3KoI0ruueckux
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasiioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHBIE
MaTepHuabl).

Mesrcnpeomemnbnie ceasu

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHUM, SIBISIOMIMXCS CUCTEMHBIMU JJISI OTAEJIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE MOHSATHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHUs, aHaliu3, CHUHTE3, KJaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHHUE, MOJIeb, SBJICHUE, MMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTCPHAIIBI.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, DSJICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENo, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAs
peméTKa, CIUIaBbl, (PU3UYECKUE BEIWYUHBI, €AMHUIIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.



buonorus: dortocunTes, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC 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 PE3YJIBTATDBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHS MPOrpaMMbl OCHOBHOTO  OOILIEro
oOpa3oBaHUs JOCTUTalOTCS B XOJ€ OOyYeHHs XUMUU B €IUHCTBE Y4YEOHOH H
BOCIIUTATEIbHOM AESATENBHOCTA B COOTBETCTBUM C TPATUIMOHHBIMU POCCUNCKUMU
COLIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, IPUHATBIMU B
oOmiecTBe MNpaBWIaMM M HOPMAMM IOBEICHHS M CIOCOOCTBYIOT IIpoleccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYaIOIIHUXCS.

JIMYHOCTHBIE  pe3yJbTAaThl  OTPaXalT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCSl CHCTEMOW IO3UTHMBHBIX I[IEHHOCTHBIX OpHEHTAMM U
pacIIMpEeHNE ONbITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAay4YHOMY HAacCJleIHi0, MOHMMAHMS 3HAYEHUs XUMUYECKOHM HAyKHW B JKU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEpPHOW MH(pOpMaIuen o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rpaskKJAaHCKOr0 BOCIUTAHMS:

NPEACTABICHUS] O COLMAIBHBIX HOpPMax U IMpaBUjaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpHU
BBINIOJIHEHUU YYEeOHbIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JIJaHUN YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE IIOBEJEHUE W IMIOCTYNKM CBOMX TOBApUILEH C IO3HUIHH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUE MPEICTABIECHUS O BELIECTBE M XMMUYECKOM pEaKIiuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO pPa3BUTUSI HAYKHM WU COCTAaBIIAIOIINE
OCHOBY I TOHMMAHHUS CYITHOCTH HAYYHOW KapTHHBI MHpA, MPEACTABICHUS 00



OCHOBHBIX 3aKOHOMEPHOCTAX Ppa3BUTHUS TMPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HAaBaTEJIbHbIE MOTHBBI, HAIIPABJICHHBIE HA TOJYyYEHUE HOBBIX 3HAHUU T10
XUMHUHM, HEOOXOIUMBIE JIsi OOBSICHEHHS HAOJIIOaeMbIX MPOIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH()POPMAIMOHHOM W YUTATEIbCKOM KYJIBTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIBHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHON
JUTEPATypoi, MOCTYMHBIMH TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  CcaMOOOpa30BaHUIO, MPOEKTHOW U HUCCIIENOBATEIbCKOM
JeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JlaTbHEHIIEeM;

4) hopMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHME LIEHHOCTHU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKM Ha 3J0POBBbI 00pa3 *W3HH, OCO3HAHUE MOCIEICTBUNA WU
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOIMMOCTH COOJIOJEHUS TpaBWi OE€30MaCHOCTH MpU OOpaIllEHUH C
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEATbHOU KU3HH,

5) TPpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYEHHUIO TpodeccHii U Tpyaa pa3auyHoro poja,
yBaXEHUE K TPYAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHs TMPEAMETHbIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOD
VHIMBHUIYaJIbHON TPAeKTOPUU MPOJOJIKEHHsI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMmHON NpodhecCUOHATBbHON AESTENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIICHHWE K MpPHUpOJe KaK MCTOYHUKY
YKU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHMMAaHUE LIEHHOCTU 3[I0POBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecCKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
paBuJ O€30MACHOTO MOBEECHUS MpU padoTe ¢ BEUIECTBAMM, & TAKKE B CUTyaIlUsX,
YIPOKAIOLIUX 3I0POBBIO U )KU3HU JIIOJIEH;

CTIOCOOHOCTH TIPUMEHSTH 3HAHUs, MOJyd9aeMble MPU MU3yUYEeHUU XUMUH, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPYXKaIOIEH MPUPOJTHON CPeo, AJi OBBILICHUS
YPOBHSL  DKOJIOTHYECKOW  KYyJIbTYypbl, OCO3HAHHA TJ00AIbHOIO  XapakTepa
HKOJIOTUYECKUX TPOoOJIeM M MyTed HMX peHIeHHs MOCPEACTBOM METOAO0B XHMMHUH,
HKOJIOTUYECKOTO MBILUICHUS, YMEHHSI PyKOBOJICTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKATUBHOM U COLMATIBLHOM MPAKTHKE.



METAIIPEAMETHBIE PE3YJIbTATHI

B cocrtaBe MertampenMeTHBIX pe3yJbTaTOB BBUICHSAIOT 3HAYUMBIC IJIs
dbopMUpOBaHHS MHPOBO33PEHUSA OOIIEHAYyYHbIE TMOHATHS (3aKOH, TEOpHs,
NPUHINI, TUIIOTE3a, (HaKT, cUcTeEMa, MPOoIecc, SKCIIEPUMEHT U IPYToe.), KOTOphIe
UCTIONB3YIOTCS. B €CTECTBEHHO-HAYUHBIX Y4E€OHBIX IpeIMeTax M IMO3BOJSIOT Ha
OCHOBE 3HAaHUU M3 3TUX MPEAMETOB (OPMUPOBATH MPEJCTABICHUE O LIETOCTHOM
HAY4YHOW KapTHHE MUpPa, U YHUBEpCAJIbHbIC yueOHbIC IEHCTBUS (TMI03HABATEIbHBIC,
KOMMYHUKATHBHBIE, PETYJIATUBHBIC), KOTOpbIE OOECHeuuBarOT (OPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSATEIbHOMY IUIAHUPOBAHHMIO U OCYILECTBJICHUIO y4eOHOI
NESTEIBHOCTH.

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIe JeliCTBUS

Bba3oBble Jioruyeckue JaeiicTBUA:

YMEHMSI HUCHOJIb30BaTh NPUEMBI JIOTMUECKOTO MBIIUIEHUS] TMPU OCBOCHUU
3HAHUI: PacKphIBATh CMBICI XUMHYECKUX MOHATUN (BBIACIATh MX XapaKTEpHBIC
NPU3HAKK, YCTAHABIMBATH B3aWMOCBS3b C JAPYTUMHU TOHATHSMH), UCIOIB30BATh
MOHSTUS JJI1 OOBSICHEHHUS OTJCIbHBIX ()aKTOB U SIBJICHUM, BRIOMPATh OCHOBAHUS U
KPUTEPUU ISl KIACCU(PUKALNNA XUMUYECKUX BEIIECTB M XMMHUYECKHX PEaKIuH,
yCTaHaBJIMBATh IMPUUYMHHO-CIIEJACTBEHHbIE CBSI3M MEXAY OOBEKTaMHM H3y4YEeHUS,
CTPOUTDH JIOTUYECKUE PAaCCYXIEHUs (MHIAYKTUBHbBIC, AEYKTUBHBIC, 110 aHAJIOTHUH),
JIeNaTh BBIBOJIBI U 3AKITIOUCHUS;

YMEHHE TPUMEHATh B TMPOIECCe TMO3HAHUS TOHATHS (TIPEeIMETHBIE U
MeTanpeIMETHbIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIENHN, UCIIOIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMUHU MOJEIIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAaK (CHMBOJI 3JIEMEHTAa), XUMHYecKas QopMmyja M ypaBHEHUE
XUMHYECKON peaKIMi — MPU PEIIeHUH y4eOHO-TI03HABATEeIbHBIX 337a4, ¢ yU4ETOM
3THX MOJENBHBIX IMPEACTABICHUN BBIIBIATh M XapaKTEPH30BaTh CYIICCTBEHHBIC
IPU3HAKU U3y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUH,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CICICTBEHHbIE CBSI3U U
MIPOTUBOPEUHS B M3yYaEMbIX MPOIIECCAX U SIBICHUSX.

Ba3oBbIe ucciaeaoBarejbCKHe AeHCTBUA.

YMEHHE HCIOIh30BaTh TOCTABICHHBIE BOIMPOCHI B KAauyeCTBE WHCTPYMEHTa
MO3HAHMs, a TakKXKe B KAuyeCTBE OCHOBBI JJIs1 (POPMHUPOBAHUS TUIIOTE3BI IO
IPOBEPKE MPaBUILHOCTH BbICKA3bIBAEMBIX CYXKICHUM;

npuoOpeTeHne OmbITa MO IUIAHUPOBAHUIO, OPTaHWU3alMd M MPOBEICHUIO
YUYEHHUYECKHUX OSKCIIEPHUMEHTOB, YMEHHME HaOIoJgaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3yJbTaT, GOpMyIUpOBaTh OOOOIICHUS U
BBIBOJIBI 10 pe3yJbTaTaM MPOBEAEHHOTO OIbITa, UCCIECIOBAHMS, COCTABIATh OTUYET
O MIPOJIEIaHHOM pabdoTe.

Pa6ora ¢ unpopmanmeii:



yMEHHE BbIOMpaTh, AHAIM3UPOBATH WU HMHTEPIPETUPOBATH HHGOPMAIUIO
pa3IMyYHBIX BUIOB U (HOPM MpeACTaBICHUS, MOTYyIaeMyI0 U3 Pa3HBIX UCTOUYHUKOB
(Hay4HO-TIONyJIApHAs JUTEpaTypa XUMHUYECKOIO COJEpXkaHUS, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKHM OLEHUBATh IMPOTUBOPEUMBYIO U
HEJ0CTOBEPHYIO MHPOPMAIIHIO;

YMEHUE NPUMEHATh Pa3Iu4HbIE METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4€OHBIX U MO3HABATEJBHBIX 33/1a4 ONPEEIEHHOTO TUIIA, TIPUOOPETEHUE OIBITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJbTYpOH aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BBIOMPATh ONTUMANIBbHYIO (DOpMY IIpeACTaBICHUS HHPOpPMALUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337aud  HECJIOKHBIMU CXEMaMH, JuarpamMmamu,
apyrumu hopmMamu rpaduku 1 UX KOMOMHAIUSAMY,

YMEHHME HCIIOJIb30BaTh M AaHAJIM3MpOBaThb B IIpolecce Y4YEOHOH W
MCCJIEI0BATENBCKON JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaTh BONPOCHl (B XOA€ Juanora M (WJId) IUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMol  TeMbl, (OPMYIHpPOBAaTH CBOM  NPEAJIOKECHHS
OTHOCHUTEJIBHO BBITTOJHEHMSI MPEJI0KEHHOM 3a1auH;

YMEHUS  NPEICTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  ITO3HABATEJIBHOM
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh NPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JICUCTBHM, OINPEACICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe JCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh UENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee F3(pPeKTUBHBIE CIIOCOOBI PEIICHUs YUCOHBIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEIBHO COCTAaBIATh WM KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEWCTBUM IIPU  BBINOJHEHUM 33JaHAW C YYETOM
MOJTyYEHHUSI HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,



OLICHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3ASBICHHOM LEIU, YMECHUE
WCIOJIB30BaTh U AHAU3UPOBATH KOHTEKCTHI, IIPEIJIAraeMbI€ B YCIOBHUM 33 IaHUMN.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHHUIO 00s3aTEIHLHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOM denaepaibHOM paboyeil mporpaMMoH,
BBIJICTISIIOT: OCBOEHHBIE OOY4YarONIMMHUCS HAy4HbIC 3HAHMS, YMEHHUS U CIOCOOBI
JNeucTBUM, crnenuduueckue g OpeAMETHONM o0nactu  «XUMHUS», BUIABI
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAaHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIlUsX.

K xonIty oOydenus B 9 kiacce npeIMeTHbIC Pe3yIbTaThl HA 6a30BOM ypOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XHWMHUYECKUX TOHSATHUN: XUMHUYECKUM
DJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BEWIECTBO, BAJIEHTHOCTb, J3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb
OKHCIICHUSI, XUMUYECKasi peaKIrsi, XUMUYECKasi CBs3b, TEIUIOBOM 3PdeKT
peakiuy,  MOJib, MOJISIpPHBIM  00BEM,  PacTBOp,  DBJIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, JJICKTPOJUTUYECKAs HUCCOLMALNS, PEAKIMM HOHHOTO
oOMeHa, KaTauu3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMbIe U
HEeoOpaTUMbIE pPEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHUCJIUTENb,  BOCCTAHOBUTENIb,  OKHCICHWE W  BOCCTAaHOBJICHHE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METAJIMYECKAsl), KPUCTAINIMYECKAass pEHIETKa, KOpPpO3Usi METaJIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peaKkUuu, MPEeAeIbHO JOMyCTHUMAas
koHueHtpanus [IJIK Bemectna;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSITH 3TU TTOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHKY JJISI COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONPEAEIATh BAJICHTHOCTh U CTENEHb OKUCIECHUSI XUMUYECKUX JIEMEHTOB B
COCMHECHUSAX PA3JIMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
ONpeNeNéHHOMY KJIACCY COEIUWHEHUN Mo ¢opmyrnam, BHJ XUMHUYECKOU
CBs3U (KOBaJE€HTHAs, WOHHAS, METAUIMYECKasl) B HEOPraHUYECKHUX
COCIMHEHHUSX, 3apsij MOHA M0 XUMUYECKON (opMylie, XapaKTep Cpelbl B
BOJIHBIX PACTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;

e packpbiBaTh cMmbIci [lepuonnueckoro 3akonHa JI. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 IOHUMAHWE: OINHUCHIBATH W XAPAKTEPU30BATH
tabnmuunyio (opmy [leproamdeckoil CUCTEMBl XMUMHYECKHX DSJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas



noarpynma (b-rpynma)», manbie u  OonblMe MEPUOABI, COOTHOCHTH
0003HaueHUs, KOTOpPhIE WMEIOTCS B TIEPHOJUYECCKON TadmuIEe, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOCHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (CcOCTaB U 3apsia  sjapa, oOIlee 4YUCIO DJIEKTPOHOB H
pacmpesiefieHie HUX IO DJJIEKTPOHHBIM  CJIOSM), OOBSCHATH OOLIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COCIUHECHUI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMIl ¢ YUETOM CTPOCHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKUE Peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIIHH
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XHMHYECKUX DJICMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME W crenuduueckue XUMHYECKHUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
puUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIIOT,
LIEJIOYEN U COJIEN, TIOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIUN HOHHOTO
oOMEHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBA3U MEXK/y BEIIECTBAMU Pa3IMUHBIX KJIACCOB;
pacKkpbIBaTh  CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIHiA;
MIPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCHUMOCTH OT HX CTPOCHUS,
BO3MOXHOCTH MPOTEKAHUS XUMHUYECKHX MPEBpPALICHUNA B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJICKYJISPHYIO UM MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »JJIEeMEHTa 10 ¢dopmysie
COEIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

cOOJII01aTh rpaBuia MOJIL30BaHUS XUMHUYECKOHN MOCY101 u
Ja00paTOpHBIM  O0OPYJIOBaHMEM, a TaKXe TNpaBujia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMUA 10 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYEHUI0O U COOMpaHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJIEKHUCIIOTO rasa);

NPOBOJUTH  PEAKLMM, TOATBEPXKIAIOIIME  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHUA-, OpomMu-,
uonua-, kapbonat-, Qocdar-, cunmkar-, cyinbdar-, THIPOKCH]-UOHBI,
KaTUOHbI aMMOHHSI U HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX paCTBOPaX HEOPTAHUUYECKHUX BEILECTB;



e TIPUMCHSTH OCHOBHBIC ONEPAIlUU MBICIUTEILHON IEATeIbHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMAaTHU3AlNiO, BBISIBICHUE
PUYUHHO-CJICICTBEHHBIX CBSA3CH — I W3YYCHHS CBOWCTB BEIICCTB H
XUMHUYCCKUX PEAKIUH, eCTeCTBEHHO-HAyYHbIE METOABI IIO3HAHUS —
HaAOJFOICHUE, M3MEpPEHUEe, MOJCIHPOBAHUE, DKCIICPUMEHT (pCalbHBIA H
MBICIICHHBIH ).

Peanu3anusi  BOCIUTATEJBHOI0  MOTEHIHAJA  YPOKOB  (ypOuHOH
NESATEIbHOCTH, AayAUTOPHBIX 3aHATUH B paMKaxX MaKCUMalbHO JIOMYCTUMOWU
y4eOHOM Harpy3KH) MpeycMaTprUBacT:

dbopmupoBaHre y OOyYarOMIUXCSA POCCHUUCKUX TPATUIIMOHHBIX JTYXOBHO-
HPABCTBEHHBIX W COLIMOKYJBTYPHBIX ILIEHHOCTEW, POCCHUHUCKOTO HCTOPUYECKOTO
CO3HAaHMS Ha OCHOBE MCTOPHYECKOIO IMPOCBEIICHHS; MOAOOP COOTBETCTBYIOIIETO
COJICp’KaHMsl YPOKOB, 3aJlaHMil, BCIIOMOTATEIbHBIX MaTEpUaIoB, MPOOJIEMHBIX
cUTyalui st 00CyXJIEeHUM;

MPUBJICYCHUE BHUMaHUS OOYyYarOIIUXCS K IIEHHOCTHOMY aCMEKTy M3Yy4aeMbIX
Ha ypoKax TMpEIMETOB, SIBICHUU U COOBITHH, WHUIUUPOBAHHE OOCYXKICHUM,
BBICKa3bIBAaHUN CBOETO MHEHUS, BBIPAOOTKH CBOETO JUYHOCTHOTO OTHOIICHUS K
M3y4aeMbIM COOBITHSIM, SIBJICHUSM, JIUIIAM;

MIPUMEHEHUE MHTEPAKTUBHBIX (HOpM ydueOHOM pabOThl - MHTEIUIEKTYaJIbHbIX,
CTUMYJIMPYIOIIMX IT03HABATEIBHYIO MOTHUBALUIO, UTPOBBIX METOIUK, JUCKYCCHUH,
JAIOUIMX BO3MOKHOCTb HPUOOPECTH OMBIT BEACHUS KOHCTPYKTHUBHOTO JHAJIOTa;
IpyNIoBoi padoThl, KOTOpPask yYUT CTPOUTHh OTHOILIEHUS U IeHCTBOBATh B KOMaH/IE,
CHOCOOCTBYET Pa3BUTHUIO KPUTUYECKOTO MBIIICHUS;

moOyXaeHNEe OOydJaroImmXxcs CoOMogaTh HOPMBI TIOBEACHHS, TIpaBHIIA
OOIIEHUS CO CBEPCTHUKAMU U TIEJATOTMYECKUMU PAOOTHUKAMH, COOTBETCTBYIOITHE
yKJaay o01eo0pa3oBaTeIbHON OpraHu3aliK, YCTAHOBJICHUE W TOJJCPKKY
noOposkenaTenabHo atMocheps;

OpraHW3allMI0 HACTABHUYECTBA MOTHBHUPOBAHHBIX W  IPYIUPOBAHHBIX
oOy4JaroIuxcs HaJl HEYCIEBAOIIMMH OJHOKJIIACCHUKAMH, B TOM YHCIIC C OCOOBIMHU
oOpa3oBaTeIbHBIMU  TOTPEOHOCTSIMH, JAIOMIETO  OOYYalomUMCSl  COIMATIbHO
3HAYMMBIH OIBIT COTPYHHYECTBA U B3aUMHOMN TIOMOIITH;

HWHUIIUHUPOBAHUC )41 MNOAACPIKKY HCCHGHOB&T@HBCKOﬁ ACATCIBHOCTH
06yqa}om1/1xc;1, IIAHUPOBAHUEC W BBIIIOJHCHUC HWHAWBUAYAJIIBHBIX W TI'PYHIIOBBLIX
IMPOCKTOB BOCIIUTATEILHOMN HaIpaBJICHHOCTHU.






