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NOACHHUTEJBLHAS 3AITHCKA

ITporpamma o xumuu na YPOBHE OCHOBHOTO 001ero 06pasoBaHHA COCTABNCHA HA OCHORE
TpeOOBaHUH K pe3yNbTaTaM OCBOEHHs OCHOBHOK 006pa3oBaTeNbHOR TIPOrPaMMBl OCHOBHOIG
obiero o6pasoBanus, npeAcTaBieHHbx B OI'OC OO0, a rtakke Ha OcHOBe tenepaipHoit
paboueii MPOrpaAMMEI BOCIIMTAHHS | ¢ YYETOM KOHUENLHH IIPENoAaBaHAS YIeOHOro npeamMera
«XuMID» B 06pa30BaTeIsHbIX opranusanugax Poccuitckoii ®eneparuny,

Ilporpamma no xumum nadr PCACTABNICHHE O ueNAX, obmel crpaTernu oGyuenms,
BOCIHMTAHHA ¥ pPa3sBHTHS OOy9alOLIMXCA CpeacTBAMU y4eOHOro mnpenMeTa, ycTaHARIMBaeT
obsi3aTenbHOe NpesMeTHOE COACpXkaHue, NPeTyCMAaTPHBAET PAacCIpe/IeNicHHE €ro 1Mo KiraccaM i
CIPYKTYPHPOBaHUE [0 pasfenaM M TeMaM TIPOrPAMMBI 1o XHUMHH, ONIPEACINET KOJHICCTBEHHEIE
M KaHeCTBCHHBIC XApaKTEPHCTHKH COJEpIKAHHS, PEKOMECHIIYEMYIO  MOCIEN0BATENLHOCTD
H3YICHHS XHMHH C YYETOM MEXIPEIMETHEIX H BHYTPHIIPEIMETHBIX CBA3EH, OIHKH y4eGHOrO
TIpoLecca, BO3pacTHEIX 0cobeHHOCTelH 0fyUaromuxcs, OIPE/IEIIAET BO3SMOXHOCTH IMIPEIMETa Ul
peanusalny TpeGOoBaHHil K Pe3yIhTaTaM OCBOEHHS OCHOBHOM 00pascBaTebHON POTrPaMME! Ha
YPOBHE OCHOBHOTO 00IIETO 00pa3oBaHus, a TakiKe TpeGoBanwmil K pesybTataM obyuenus xumun
Ha YpOBHE MNeNeH H3yYeHWS MpeaMETAa M  OCHOBHALX BHAOB  yueOHO-NIO3HABATENEHOMN
ACATENLHOCTH 00YYAIOIIETOCT MO OCBOSHHIO y4eGHOTO cotepKanms.

3HaHUe XHMHM CIYKUT OCHOBOH IS $opmupoBaius MEpoRO33peHus obyuaromerocs, ero
TIPEACTABICHHH 0 MaTePHANBHOM €IHHCTBE MHpA, BOXHYIO pOilb HTPAKOT GOPMHPYEMBIE XHMHUEt
TIPEACTABIICHHS O B3AHMONDEBPAIICHAIX SHEPTHE ¥ 00 IBOMIOLHH BEILECTB B IIPHPOJIE, O IYTAX
PCIICHUA  IIOOANBHBEIX HPOGIEM  YETOHYMBOTO Pa3BHTHA YEIIOBCYECTBA — CHIPEEBOH,
JHEPreTHICCKOM, ITMIINEBOM H 3KOIOTHYECKOH Ge3onmacHOCTH, Ipobiem 3/IPaBOOXPAHEHH.

Hayuenune xumun:

CIOCOOCTBYET  peanm3aluy  BO3IMOKHOCTEH ATA  CaMOpa3BUTHA H  (HOPMHPOBAHHS
KyTbTypbl TAIHOCTH, e€ o61elt # hyHKIHOHAIRHOM rPaMOTHOCTH;

BHOCHT BK/I12/l B JOPMMpPOBAHME MBILLTCHUS i TBOPYECKHX CIIOCOOHOCTEH 00yyaroiuxcs,
HABLIKOB ~ HMX  CAMOCTOATEJLHOH  y4eGHo#H JACATCNIBHOCTH,  IKCNEPHMEHTANBHBIX W
HCCIICIOBATENIECKHX  YMCHHH, HeOOXOOUMBIX KaK B  IMOBCCAHEBHON KHM3HM, TaKk H B
IpohecCHOHANLHOM NeATeTBHOCTH;

SHAKOMHT €O CHENM(HKOH HAYYHOrO MEIILICHHS, 3aK1alBIBACT OCHOBKI LENOCTHOTO
B3N/ Ha €/UHCTBO IIPHPOABI M YETOBEKa, ABISETCSH OTBETCTBEHHEIM ITAIIOM B GopMupoBaHUH
CCTECTBCHHO-HAYYHOH IPAMOTHOCTH 00y Yalomuxcs:;

CIOCOGCTBYET POPMHPOBAHHMIO LCHHOCTHOTO OTHOMICHHS K CCTECTBEHHO-HAYYHBIM
SHAHMAM, K DPHPOJE, K 4YENOBEKY, BHOCHT CBOH BKJIAM B 9KOJOFHYECKOS obpazoBanue
obyyJaronmxcs.

JlaHHEIC HaTpaBieHMA B OOYYEHHH XUMHH OGeCTIeUHBAIOTCS CrelH(pUKOH comepxaHus
y4e0HOTO mpeaMeTa, KOTOpHI fBITETCS IIE1aTOTHYECKH aJalTHPOBAHHBIM  OTpaXKEHHEM
6a30B0it Hayku XMMuK Ha ONpEAENEHHOM JTalle €& pa3BHTHA.

Kypc xummn Ha ypoBme ocHoBHOrO 06mero 00pa30BaHHs OPHEHTHPOBAH HA OCBOCHHE
00y 4alOMHMMHCS CHCTEMEI TIepBOHAYATBHEIX IOHATHE XHMHH, OCHOB HEOPT2HHYECKOH XHMHH U
HEKOTOPRIX OTACHBHBIX 3HAYMMBIX TIOHSTH OPraHAYECKOH XHMHH.

CIpyKTypa comepkaHus mporpaMMbl Mo XHMHH copMEpOBaHA HA OCHOBE CHCTEMHOTO
nofixona k e¢ m3yueHuio. ConepiaHHe CKIAMBIBACTCS M3 CHCTEMB! OHSTHH 0 XHMHYECKOM
SMEMEHTE W BEINECCTBE W CHCTEMBl MOHATHH O XHMHYECKOM peakuun. Ob0e 3TH cHCTeMBI




CTPYKTYPHO OpPraHH30BaHbl IO MPHHUMOY [10CIENOBATE/IBHOIO Pa3BHTHA 3HAHHK HA OCHOBE
TEOPETHHCCKAX MPECTABICHHH PA3HOIO YPOBHS:

— A@TOMHO-MOJIEKYJIAPHOTO YYEHHA KaK OCHOBEI BCEro €CTECTBO3HAHHS;

— Ilepuoaudeckoro 3axona JI, . Mennencera kak OCHOBHOT'O 3aKOHA XHMHH,

~ YHUCHHA O CTPOCHHH aTOMa B XMMHUYECKOH CBA3H;

~ IIPCACTARNCHUH 06 2EKTPONTMTHYECKOR JHCCONHALMY BEIECTS B pacTBopax.

Teopernueckue 3namps paccMaTpUBAIOTCA HAa OCHOBE 3MHMPHYECKH IIOTyYCHHBIX M
OCMBICTCHHBIX (DAKTOB, Pa3BHBAIOTCH INOCIEAOBATEIBHO OT OHHOTO YpDOBHA K Apyromy,
BBIONHAS (QYHKIHU OOBACHEHHS U IPOTHO3HPOBAHMSA CBOMCTB, CTPOEHHS H BO3IMOMKHOCTCH
MPaKTHYECKOro IPHMEHEHHS H IOy YeHUA H3ydaeMbIX BElLIeCTB.

OcBoeniie NporpaMMel O XHMHH CIIOCOOCTBYET (POPMHUPOBAHHI) MIPEACTABICHHS O
XAMHYECKOH COCTABILIIOLIEH Hay4YHOH KapTHHEL MHpa B JIOTHKE €€ CHCTEMHOH HpPHpPOABI,
LICHHOCTHOr0 OTHOIICHHUS K HayYHOMY 3HAHMIO M METOAaM HO3HAHMS B Hayke. U3yuenne xumun
MPOMCXOJIAT € TpPHBJICYCHHEM 3HAHHA W3 paHee M3yUeHHbIX VYeOHBIX MPEIMETOB!
«Oxpy>xaromuit Mup», «Bronorus. 5-7 kiacchy u «Ousmia, 7 KJIACC».

Ilpu M3yYeHHN XUMHH IPOHCXOXHT (opMHpoBanye 3HAHMH OCHOB XHMHYECKOH HaYKH Kak
0071aCTH COBPEMEHHOTO ECTECTBO3HAHH, TPaKTH9IECKOH JACATENBHOCTH YeIOBEKA H KaK OJHOTO
H3 KOMIIOHCHTOB MHMPOBOH KynbTyphl 3amada y4eGHOTO IpeaMeTa COCTOMT B dbopMHpOBaHHH
CHCTEMbI XUMHYECKHX 3HAHMH — BaxXHeHWWHMX (akToB, MOHATHH, 3aKOHOB M TEOPETHHECKHX
TIONOXCHUH, NOCTYNHEIX 0606uIeHHii MHPOBO33DCHYCCKOTO XapaKTepa, s3biKa HAyKH, B
NPHOOILEHHH K HAYYHEIM METOaM ITO3HAHUS TIPH H3YYCHHH BEUICCTB M XMMHYECKHUX PEaKIHi, B
GOPMHPOBaHHH H pa3sBUTHH MO3HABATEIBHDBIX YMEHHH M HX NpPHMEHEHHH B YyueOHO-
TO3HABATENLHOH M y4eOHO-HCCIIeJOBATENBCKOM NESTENbHOCTH, OCBOCHHK npasHi 6€30MacHoOro
00pALICHHS ¢ BELIECTRAMH B ITOBCEAHEBHOI JKH3HH.

Ilpu u3ydyenmu xumun Ha YPOBHE OCHOBHOrc ofwero obpa3oBaHHst BaXXHOE 3HAucHHe
ApHOOPENH TaKHE LETH, KaK:

— $hopMHpOBaHKe HHTEMIEKTYATBHO Pa3BUTOH JHYHOCTH, FOTOBOH K CaM006pa30BaHHIo,
COTPYXHHYECTBY, CAMOCTOSTENLHOMY IIPHHATHIO peINeHHi, crocoGHOM ananTHpPOBaThCd K
OBICTPO MEHTIOWMMCS YCIOBHSAM >KH3HH,

— HANPaBIEHHOCTh OOYYEHHS HAa CHCTEMATHYECKOE PHOGIEHHE 0byuaroImmuxcs K
CaMOCTOSTENLHOH — IO3HABATENHHON  JAEATEILHOCTH, HAyYyHBIM  METOJaM  [IO3HaHHA,
GopMHEpYIOmHM MOTHBALHIO H Pa3sBUTHE CIIOCOOHOCTEHN K XHMHH;

~ obecneueHue ycrorwmi, CIIOCOOCTBYIOMMX IPUOGPETEHHIO 0OYYaIOINAMACT  OIIbITA
Pa3HOOOpasHOH ACATENBHOCTH, IMO3HAHHA H CaMOIO3HaHHA, KIIOYEBHIX HABLIKOB (KIIOYEBBIX
KOMITETCHINHA), MMEIOLIAX YHHBEPCAIBHOE 3HAYEHHE AITsi Pa3IHYHbIX BHIOB /ICHTEIBHOCTH,

— (opMupopanHe o6meit QyHKIHOHATBHOM 1 €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM
HHCIE yMEHUMH OOBSCHATh H OLEHHBATH ABIEHHS OKDYIKAIOLIETO MHDd, HCIIONE3YS 3HAHHA H
OTIEIT, TONY4CHHBIC MNPH H3YYCHHH XMMHH, NPHMEHATH HX IpH pelmieHuH TpodiieM B
MOBCEHEBHOM JXU3HK H TPY/IOBOH JESTETbHOCTH;

— (hopMHpOBaHHE y 06YYAIONUXCS ['YMAHHCTHYECKHIX OTHOINCHHH, NIOHUMAaHHA LIEHHOCTH
XUMHHUCCKHX 3HAHWH /T4 BBIPAOOTKHM SKOJOTHYECKH LENECOOOPA3HOr0 TOBEICHHS B ObITY H
TPYAOBOH NEATENBHOCTH B LENAX COXPAHEHHS CBOETO 3M0POBBS. H OKPYXarolielt nprpoaHoi
cpe.nl;




Ha OCHOBE yCBOEHHMA ODIIEYETOBEUECKIX HEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIGODY
NPO(HIIA H HANpaBIEHHOCTH JaneHe#nero o6y4yemnus.

Obutee uucio 1aCOB, OTBEICHHBIX AN W3YYEHHS XMMHH Ha YPOBHE OCHOBHOI'O 06IHIEro
o0pa3oBanug, cocTapIseT 136 4acoB: B 8 knacce — 68 4acoB (2 yaca B Heznemo), B 9 knacce — 68
4acoB (2 yaca B Heemo).




COAEPKAHUE OBYYEHUSA

9 KJIACC
BemectBo M XuMBAYeckan peakuns

Ilepnomugeckuit 3axon. Ilepuoamueckas cucrema XHMHYeCKHX osneMentos JI. H.
MengeneeBa. Crpoenne aromos. 3aKOHOMEPHOCTH B H3MEHCHHH CBONCTB XMMHYECKHX
SJIEMCHTOB IICPBLIX TPEX MEPHO/IOB, Kalusi, KANBUMA B MX COCHMHEHHH B COOTBETCTBHM C
TIONOMEHHCM SNEMEHTOB B llepuomrieckoll cucTeMe M CTPOEGHHEM MX aTOMOB,

Crpoenne BemecTBa: BHABI XHMHYECKOH CBI3M. THOBI KPHCTAJUIMYECKHX PEIIETOK,
3aBHCHMOCTE CBOHCTB BEINECTBA OT THIA KPHCTALTHYECKOMH PEIIETKH M BHJA XHMHYECKOM
CBS3H.

Knaccupukauus W HOMEHKIATYpa HEOPraHMYecKHX BelecTB. XHMUUECKHe CBOMCTBa
BCUICCTB, OTHOCALMXCA K Pa3s/MYHbIM KIacCaM HEOPTaHWYECKHX COCAMHEHWH, reHeTHUeCKas
CBA3b HEOPraHWYECKHX BELIECTR.

Knaccuuxanns xumuadecknx peaxumii no Pa3IMYHEIM NPH3HAKAM (110 YHCITY ¥ COCTaBY
YHaCTBYIOIMX B PEAKIHH BENIECTB, 10 TEMIOBOMY 3h(eKTy, IO HM3MEHEHMIO CcTemeHelf
OKHCJICHHA XHMHUYCCKUX 3]ICMEHTOB, MO OOpPAaTHMOCTH, IO YYACTHIO KarajiHsaropa). JK30- H
SH/I0TEPMHIECKHE PEAKIHH, TEPMOXHMHYECKHE YPABHEHHS.

llonsTHe 0 cKOpOCTH XHMHYecKoi peakiuu. Tloustne 06 obparuMbIXx M HeoOpaTHMBIX
XHMUHCCKHX peaknusX. IIOHATHE O TOMOTEHHBIX M TeTEpOTEHHHIX peakumsx. IloHsTHE o
Karanuse. lIOHATHE © XHMHYECKOM paBHOBECHH. QaKTOpEl, BIMAOIIHE HA CKOPOCTH
XHMUYECKOH PEakiiH U MONIOKEHHE XHMUUYECKOTO PABHOBECHS.

OKHCINTENTBHO-BOCCTAHOBHTENEHbIE PEaKIHH, DNIEKTPOHHBIHT OallaHC OKHCIMTEIBHO-
BOCCTAHOBHTENBHOH peakiuud. COCTaBiIeHWe YPABHEHMH OKHUCIMTENBHO-BOCCTAHOBHTENLHBIX
PeaKiuH ¢ HCIONB30BaHUEM METOMIA 2IEKTPOHHOIO Gananca.

Teopust >1eKTPONHTHYECKOH AUCCOLMAIIMH. JNEKTPONMTHL H HEINEKTPOIMTHL. KaTHoHBI,
QHMOHBL MeXaHU3M [CCOUMAlMM BEINECTB C pAIAYHBIMA BHIAMH XUMHUECKOH CRSSIL
Crenens muccounanuy. CUIBHBIE ¥ Cliabble JNMEKTPOIHTEL

Peakuuu monHoro o6mena. Yclorus mpoTeKaHus peaKiHui MOHHOTO OOMEeHa, MOJIHBIE U
COKPAIEHHBIE HOHHBIE ypaBHEHHsS peakimil. CBOMCTBA KHCIOT, OCHOBAHMl M colell B cBeTe
NpEeRCTaBIeHHA 00 SNEKTPONUTHYECKOH muccolManuu. KayecTBeHHbie pEaKlUH Ha HOHEL
IlonsiTie 0 ruapoan3e comeit.

Xumuueckuit sxcnepumenm:

O3HAKOMIICHHE C MOMCIAMH KPHCTAUNIMYECKHX PEIIETOK HEeOpraHM4ecKHX BeHIeCTB —
METANOB H HEMETAUIOB (TpaQHTa M aiMasa), CIOXKHBIX BEILIECTR (xslopHzma  HaTpHs),
HCCIEN0BAaHHE 3aBHCHMOCTH CKOPOCTH XMMHYECKOH peaKiidM OT BO3AEHCTRHSI pAasIHYHBIX
(haKTOpOB, HCCIENOBAHHE 3IEKTPONPOBOIHOCTH PacTBOPOB BEUIECTB, HPOLECCa AUCCOLIHALIMH
KUCAOT, WIEA0UeH ¥ cojicH (BO3MOXKHO HCIONbL3OBAHHE BMJIEO MaTepHaANOR), NPOBEIAEHHE
OTLITOB, HILMIOCTPHPYIOWMX MPU3HAKH IPOTEKAHHS PEeakUWH HOHHOTO ofMeHa (06pa3oBaHHE
OCazxa, BBIUICTICHHE ra3a, 00pa3oBaHWE BOMNBI), ONBITOB, MUTIOCTPUPYIOIUIHNX HPUMEDBI
OKHCITMTCIIBHO-BOCCTAHOBUTEIBHBIX peakinil (TOPEHHE, Peakuud pasokeHHs, COeAWHEHHS),
Pacllo3HaBaHHE HEOPraHHYECKHX BEINECTB € IOMOMMBIO KAYECTBEHHLIX PEAKHMH Ha MOHBL
PeLICHHE SKCIEPHMEHTANBHBIX 3a1a1.

HemeTanIbl 1 HX cOeHHCHHA

Ofwas xapakTepucTHKa ranoreHoB. OcobGeHHOCTH CTPOCHHSA aTOMOB, XapaKTepHbIE
CTelleHH OXHCIeHHS. CTpoeHHe M (H3HYECKHE CBOMCTBA IIPOCTHIX BEIECTB — TATOTEHOR.




Xumudeckue cBOMcTBA Ha LIPUMEpE XJI0pa (B3auMOACHCTBHE ¢ MCTajllaMH, HEMeTaJlIaMHu,
enodamu).  Xnoposomopox. Comsnas KHCIIOTa, XHMHYECKHE CBOMCTBa, NMOJSydeHHe,
IpaMeHeRue. JlefcTBHe Xnopa u XJIOPOBOAOPOZA Ha OPraHH3M 4YetoBeka. Baxueiiunie XJIOPHIILI
H MX HaX0KIECHHE B IIPUPOJE.

O6was xapaxkrepuctuka smemenTtor VIA-rpynmnet.  Ocofennoctn CTPOEHHS ATOMOR,
XaPaKTCpPHEIE CTENEHH OKucheHus. CTpoenwe u dbusmyeckne ceofictBa mpocTHIX BEMIECTB —
KHCIIOpOJa M Cephl. AJUIOTPOIHEIE MOTH(HKALMH KHCIIOpOa # cephl. XUMHYECKHE CBOHCTRA
cepel. CepoBomopos, cTpoeHwe, ¢usmdeckne u xuMudeckue croiicTea, OkeHapl cepel kak
HPCACTABUTENN KHCIOTHEIX OKCHAO0B. CepHas KHCIIOT, QM3MYECKHE W XHMHYECKHE CBOHCTRA
(obmme kak mpemcTaBHTENs Kiacca KHCIIOT H crneuupuyeckue). XuMHYecKHe peaxiuu,
JEKAME B OCHOBE HPOMBIIUICHHOTO CIIOCOGA MOTydeHns CepHOH KHCTOTHL [IpuMeHenue
CePHOH KHCIOThI. CONM CepHOM KNCITOTHI, KAYeCTBCHHAS peakius Ha cynbbar-uon. Haxoxnenue
CCppl M €€ COeOMHCHHH B npupone. XuMHYECKOe 3AIPA3HCHUE OKPYXKAKoWIeH cpenss
COCIMHEHHAMY CePhbl (KMCIOTHBIE AOMKIH, 3arpA3HEHHME BO3JyXa H BOZOEMOB), CHOCOOHI ero
NPeNOTRPAILEHHS.

Obwmas xapakTepHcTHKa 3TeMeHTOB VA-rpynner.  Ocobennocty CTPOEHHS aTOMOB,
XapaKTCpHBIE CTENCHH OKHCIEHHA. As3oT, PaCIIpOCTPAaHCHHE B IPUPOJAC, (PUIHUCCKHE W
XHMUY€eCKue cBoHCTBa. KpyrosopoT asota B npupone. AMMHaK, ero $pusHIecKHe H XHMHYECKHE
CBOWCTBA, MONyH4eHHE U MpuMeHenue. Comu aMMOHHS, UX (QH3MYCCKUE U XHMHYECKHE CBOHCTBA,
IpUMeHeRHe. KayecTReHHAs peakIMS Ha MOHBI AMMONHS. A30THas KHCJI0TA, €& IoNyveHwe,
QU3MYECKHE M XHMHYecKHe CBOKCTBA (o0lume KaK NpeacTaBATENs Kinacca KUCIOT 1
cnenuduyueckue). Mcnombzopanue HUTDATOR ¥ CONEH aMMOHHMSA B KaYeCTBE MMHCPAIBHBIX
YAoOpeHuH. XuMmyeckoe 3arps3Hente OKPYXKAIOMEH CPelibl COENHHEHHAMH a30Ta (KUC/IOTHEIE
JIOKIN, 3arpA3HEHHE BO3IYXA, HOYBHI U BojoémoB). Docdop, amtorpomneie MOJIH(pHKALIHK
tocopa, dusuueckne n xuMuuecKhe cBoicTBa. OkcHn gocdopa (V) u tocopras xucrora,
(u3nveckue u xEMHUecKHe CBOWCTBA, moiydeHue. Hcmoabiopamue dochatos B kagectre
MHHEPATBLHBIX Y I00pEeHHi.

Ofwada xapakTepHcTHKA 31eMeHTOB IVA-rpymmer.  Ocobernoctr CTPOCHHS aTOMOB,
XApAKTEPHEIE CTENICHH OKUCIEHHS. Y TIIEPOJ, AIOTPOITHbIE MOIHGUKAIIMH, PACTIPOCTPAHEHHE B
IpHpoLe, GU3UYECKHE M XHMHYECKHE CBOHCTRA. Ancopbuus. Kpyrosopot yrnepona g IPHPOIE.
Oxennbl yriepona, WX GH3HYECKHE U XHMHYECKHE CBOHCTBA, [eHCTBHE HA XKHBBIC OPIaHH3MBL
IOy 9€HHE H NIPHMCHEHHUE. DKOJNOTHYECKHE POONeMBI, CBI3aHHbIE C oKcujJoM yriepoga (IV),
THNOTE3a [I0GATbHOTO MOTENVIEHHS KIMMATa, apHHUKOBLIA 3¢dext. YronpHas xucnora u ed
CONMM, HX (HU3MYECKHE M XUMHYECKHE CBOHCTBA, TOJyYeHHE M NpHMcHeHHe. KauecTBeHHas
peakmuas Ha  KapOoHaT-WOHEL Hcnoae3oBaHmwe kapboHaToB B ObITy, MeHiMHe,
HPOMBIILIEHHOCTH U CEJICKOM X035iiCTBe.

IleproHagdanbuble mousTHE 06 OPraHHYeCKHX BEIIECTBAX KaK O COSAMHEHMSX yIiepoja
(MetaH, 3Tam, sTHneH, aneTunew, OTaHON, TIMHUEPHH, YKCYCHas KHcaoTa). Ilpupoznste
HCTOYHHMKH yII€BOJOPOAOB (Yrosb, NPHPOAHBIA 1a3, He(T), NPOLYKTH WX mHepepaboTkm
(GeH3uH), HX POk B GbITY U IPOMBIILICHHOCTH. [IOHSTHE 0 GHONMOIHYECKH BaXKHBIX BellecTBAX:
KApaX, OelKaX, yIMeBONaX — M MX POMM B KU3HH YCTOBEKA. MarepnansHoe eauHCTBO
OPTaHHYECKHX H HEOPTaHHYECKHX COEMHHEHHMIA.

Kpemuuit, ero ¢usmueckme u xummueckue CBOMCTBA, MONy4YeHHE M [PHMEHEHHE.
CoennHenus xpeMmuus B npapode. O6lue NpeiacTaBieHHs o6 oKCHie kpemuus (IV) u
KPEMHHEBOM KHCTIOTe. CHIIMKATHI, HX HCIIONB30BAHME B ObITy, B IpOMBILIEHHOCTH. BaxHeitime




CTPOMTENILHEIE MATepPHATTHI: KCpamuka, CTeKIO, HeMeHT, GeTom, xenesoberon. IpoGremsr
GesonacHoro Henoas0BanmMs CTPOHTE/IBHBIX MATEPHAINOB B [TOBCEIHEBHOM] KH3HH.

Xumuueckuii IKCHEepuMenm:

H3ydeHne 00pasIoB HEOPraHHYECKHX BEILCCTB, CBOHCTB CONAHOM KUCIOTHI, IpoBe/eHne
Ka9ECTBEHHBIX peakuuif Ha XJAOPHA-HOHB! U HalIO/ICHHE TIPH3HAKOB HX MPOTECKAHHUS, OIIBITE,
OTpaKarOlUHe (PHIMYECKHE M XHMHYECKHe CBOHCTBA TaflOT€HOB M UX COEIMHEHHi (BO3MOXHO
HCITOIB30BaHHE BUCOMATEPUANOB), O3HAKOMIIEHHE C 00pasaMu  XNopHLOB (ranorenuzios),
OSHAKOMNIeHME ¢ ofpasuaMu cepol M & COCAHHCHHAMH  (BO3MOXKHO HCIOJIB30BAHKC
BUACOMATEpHAIOB), HabIIOACHHe Nponecca  o0yrimBaHHMs caxapa mop AeHcTBHEM
KOHUCHTPHUPOBAHHOM CEPHON KMCNOTEY, H3YH4CHHEC XUMHYECKHX CBOMCTB pa3baBieHHOM CEPHOIf
KHCHIOTBI, MPOBEACHHE KAYeCTBEHHOM PEAKIMA Ha Cyib(aT-HOH U HabmomeHue NpH3HaKa eé
HNPOTEKAHHA, O3HAKOMIEHHE C (DHM3HYECKHMH CBOHCTBAMUM asora, pocdopa u ux coemuHeHmi
(BO3MOXHO MCIIONb30BAHHE BHICOMATCPHANOB), 00pa3sLaMy a30THBIX K dbocopusix y106pennit,
HonyueHne, colHpaHHe, pacnosHaBaHue o H3YHCHHE CBOHCTB aMMHaKa, NpoBeueHHe
KauE€CTBCHHBIX peakuuMif Ha MOH AMMOHHA o dbochar-on u uzywenue HPH3HAKOB HX
NIPOTECKaHHA, B3aHMOACHCTBHE KOHHCHTPHPOBAHHOH A30THOH KHCIIOTHI C MEIbIO (BO3MOKHO
HCIO/IBE30BAHUE BMACOMATEPHANOB), H3YUCHHE MOZIENIeH KPHUCTA/UTHYECKHX PeInéToK anMasa,
rpaputa, dymwiepena, o3HaKOMICHHE C TIpOLECCOM  a/ICOPOUMH  PaCTBOPEHHBIX RELICCTR
AKTHBHPOBAHHBIM YINIEM H yCTPOHCTBOM TIpOTHBOTA3a, NOJyYeHHE, COOUPAaHHE, PACIO3HABAHKE
H H3YHCHHE CBOMCTB YINEKUCIOro rasa, POBE/ICHIEC KAYECTBEHHBIX PeaKUMH Ha KapboHar
CHUTHKAT-HOHBI H H3yuYeHWE NPH3HAKOB HX TIPOTCKAHHS, O3HAKOMIIEHHE C NPOAYKUHElH
CHIIMKATHOH IIPOMBNIUICHHOCTH, peLieHke SKCHCPHMEHTAIBHBIX 33724y Mo TeMe «BakHeiime
HEMCTAJLTB ¥ HX COEHHCHHLY.

Meranist u nx coeqnnenns

Obluas xapakTepucTHKa XuMuueckux JIEMCHTOB — METANOB HA OCHOBAaHHH HX
onoxenus B Ilepuoanyeckoit cicreMe XuMEYecKHx anementos J1. K. Menneneepa u cTpoenus
aroMoB. CrpoeHme MeramnoB. MerTaminueckas CBA3L M MCTAJUIMYECKAs! KPHCTALTHYECKAs
PeIETKA. DNeKTPoXAMHYECKHT PAl HAUPAXEHHH MeTannoB. DuU3MueCKMe M XUMHYECKHe
CBO#CcTBa MeTamnos. Ofwue CrIocoBkr TOTyIeHUA MeTa1I0B. [IoHATHE 0 KOppO3HU MeTaiIOB,
OCHOBHBIE CIOCOGDI 3ALTHTEI HX OT kopposun. Crinasel (cTans, qyryH, MHOpamOMHHUIA, 6poH3a) 1
HX MPUMCHEHHE B OBITY M IIPOMBIILICHHOCTH.

lenounbie MeTambr: moT0XKeHHE B Ieproauaeckol cucTeMe XUMUYECKHX IeMEHTOR .
HU. Menzeneesa, crpoenne ux aTOMOB, HAXOXK/ICHHE B mpHpode. DUINYECKHe H XHMHUCCKHe
CROHCTBA (Ha IIPUMepe HATPHA U kanus). OKCUBI H rEAPOKCHIH HaTpus U Kanus. [IpauMenenue
IIENOYHBIX METANIOB H HX COETHHEHMUI,

HlenounosemenpHele MeTawIb! MarHMd H Kajlbumil: NOJOKEHHe B Iepromuyeckoii
CHCTEME XHMMYECKHX >ementos J[. W. Mengeneesa, crpocHue ux aTOMOB, HaXOXIECHHE B
npuposc. QPu3nueckue H XHMHYECKHe CBONCTBA MArHMs H Kanblius. BaxuedinHe coenuHeHHs
Kanb!Hst (OKCH, THIPOKCH.I, cou). HKECTKOCTh BOJIBI U ¢OCOGH! eé YCTpaHeHH4.

AmoMHHHE: TIONOXERAE B Hepuoauueckoit cucteMe xuMuueckux sanemenToB J[. M.
Mengeneera, crpoenne aroma, HaXxoxIeHue B apupone. GHIHYECKHE M XMMHYeCKHEe CBONCTRA
AMOMHHUA. AMBOTEpHBIE CRONCTRA OKCHIA | IHJIPOKCHAA ATIOMMHHS.

JKeneszo: monoxenwe B IlepHomuueckoit cucTeme XHMHUecKMX asieMeHToB . H.
Menneneesa, crpoenne aToMa, HaxoxeHHe B npupode. PH3HYECKHE H XHMHYECKHE CBONCTRA
Kenesa. OKCHABL, IHAPOKCHABI H CONH Jkele3a (IT} u memesa (IlI), ux cocras, cBoicTBa
TIOJTyYeHHE,




Xumuueckuii sxcnepumenm:

Ka9€CTBEHHEIX peaknHil Ha HOHbL: Maruus, KaiblMs, aTiOMUHMS, nuuka, xenesa (I) u xenesa
(1), Memu (1), Habmonenue u ONMCaHHE IPOLECCOB OKPAIMMBAHUS [LIAMCHH HOHAMM HaTpus,
Kanud ¥ KalubLHs (BO3MOXHO HCIOJNB30BAHHE BHICOMATEPHAIIOB), HCCIIEAOBAHHE amMoTepHBIX
CBOHCTB THAPOKCHIA aIOMHHNS H THAPOKCHIIA LHHKA, PEIIEHHE IKCTIEPHMEHTANIBHBIX 3ajad 1o
TeMe « Baxneiiiune Metanne: 1 ux COCTHHEHH A,

XuMus 1 okpysKkawman cpena

Bewecrsa u mareprans: B HOBCCIIHCBHOM KH3HHU YesoBeka. BezomacHoe UCIIONL30BaHHE
BCIICCTE H XMMHYECKMX peakiHii B Obity. Ileppas momomp IPH XHMHYECKMX OXOrax M
OTPaBICHHSIX.

XHMmuyecKoe sarpsasHenue OKPYKarOWeH cpefibl (MpefeabHas 0y CTHMAs KOHIIEHTpaLHs
BemecTs, nanee — 11JIK). Poas xuMuu B PELICHHH JKOIOTHYECKHX NPOGIIEM.

Xumuueckuii sxcnepumenm:

H3y9Y€HHE 00pasIoB MaTepHaIOB (crexiio, cILTaBBI MeTaTOB, NOTHMEPHBIC MaTEPHAIIBI).

Mexcnpeomemupie cenzy

Peanusanms mexnpemMernix casseit TIPH H3YHEHUH XHMHM B 9 Kllacce ocyuwlecTraseTcs
9€PE3  WCHONB30BAHHE KaK OGIIHX CCTCCTBCHHO-HAYYHBIX NOHATHH, TaKk M  HOHATHE,
ABIAOIMXCA CHCTEMHBIMH JUIA OT/IEIbHEIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO [[HKJIA.

Oburue CCTECTBEHHO-HAYHble IIOHATHS: HAyYHBIH dakT, rumoTesa, 3aKoH, TEopHH,
AHAlM3,  CHHTe3,  KIaccHMKaLus, TICPHOMMYHOCTD,  HAOIIOZIEHME,  BKCHEPHMEHT,
MOACTMPOBAHKE, H3MEPEHHUE, MOJIEN, ABIECHHE, TTAPHUKOBLIH 9 (eKT, TeXHONOr s, MaTepHab.

Qusuka: Matepus, aroM, JNCKTPOH, 1IPOTOH, HEHTPOH, HOH, HYKIHZ, H30TOIIEL,
PAlMOAKTHBHOCTh, MOJEKYNA, 3MEKTPHUECKHI 3apall, TPOBOIHMKH, HOJNYNPOBOJHHUKH,
AHIICKTPUKH, (POTOIEMEHT, BewecTso, TENO, O0BEM, arperatHoe CoCTOSHHE BEIIlCCTRBA, Tas3,
PacTBOp, pPacTBOPHMOCTB, KpPHCTAILTHUYECKAS PeWIETKa, CIUIaBbl, (H3HYECKHE BENHIHHEL
CIMHHILI I3MEPEHMSA, KOCMHYECKOE IPOCTPAHCTRO, [UTaHeThl, 38€351, ComHIle.,

buonorns: ¢orocuures, AviXanue, OHochepa, skocHcTema, MHHEpaIbHble ynobpeHus,
MHKDOONIEMCHTBI, MAKPO3/IEMEHTEL, IHTATEILHEIE BEIICCTRA,

Feorpadms: armocdepa, ruapocd)epa, MUHEpANLl, TropHble HOPOALIL, HOJIE3HbIE
HCKOMNAeMBI€, TOILIMBO, BOJHBIE PECYPCEL.




IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS] HPOTPAMMEI [0 XHMHH HA
YPOBHE OCHOBHOTI'O OBILET'O OFPA3OBAHUS

JUIYHOCTHBIE PE3YJILTATHI

JInyHOCTHBIE pe3ynBTaTHl  OCBOEHHS IpOrpamMMBbl  OCHOBHOTO 0OINero o0paszoBaHus
AOCTHTAIOTCA B XOJe 00YYEHHS XHMUH B ¢IMHCTBE YueGHOM U BOCHHTATEILHON JIeATeIBHOCTH B
COOTBETCTBHH C  TPAJHUHOHHBIMH  POCCHICKHMHU COLHOKYJIBTYPHEIMM  H  JyXOBHO-
HPABCTBCHHLIMH LEHHOCTSAMM, NPHHATHIMA B OOLIECTBE IPABUIIAMH M HOPMaMH IIOBEAEHUS W
CIIOCOGCTBYIOT MpOLECcaM CaMOTIO3HAHHS, CaMODPasBHTHS H COLUANH3alnK 00yYaromuxcy.

JIm4HOCTHBIE pE3yJNBTATEl OTPAXkKAIOT TOTOBHOCTE 00y4JaroImMXxcs PyKOBOACTBORATHCH
CHCTEMOJ MO3UTHBHEIX UEHHOCTHEIX OPHEHTAUHH U PaclIMpEHHE OIBITA JCATEIBHOCTH Ha e
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpaOTHYecKOr0 BOCTIMTaHUA:

IEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KY/BTYPHOMY, UCTOPHUYECKOMY H HAYYHOMY
HACNCIMIO, TIOHAMAHHMS 3HAYCHUS XMMHYECKOH HAyKH B HKH3HH COBPEMEHHOIO oburectra,
COOCOOHOCTH BNAJIETh NOCTOBEPHOH MHMOpMaumeit o IEPENOBBIX AOCTHIKEHUSAX H OTKPBITHAX
MMDOBOH M OTCYECTBEHHOW XHMHH, 3aHHTCPECOBAHHOCTH B Hay4HBIX 3HaHHAX 00 yCTpolcTBe
MHpa " 001ecTBa;

2) rpakIaHCKOT0 BOCITHTRHUS:

UPCACTARICHHS O COLMAIBHBIX HOPMaX W NpABHIIAX MEXIMYHOCTHBIX OTHOLICHWH B
KOJIUICKTHBE, =~ KOMMYHUKATHUBHOH  KOMIETEHTHOCTH B  OBINECTREHHO 10JIE3HOMH,
y4eOHOHCCNENIOBATENLCKOM, TBOPYECKOH H APYTHX BHJaX JEATEIBHOCTH, T'OTOBHOCTH K
Pa3sHOODPa3HOH CORMECTHOM AESTENLHOCTH [IPH BHIIONTHEHHE y4eOHbIX, I03HABATENLHEIX 337144,
BRUTO/HCHAN XMMHICCKNX SKCNIEPHMEHTOB, CO3IAHMH yYeOHBIX IPOEKTOB, CTPEMICHHS K
B3aUMOTIOHMMAHHIO H B3aHMONOMOIIH B NPOIECCE ITOi yueGHOM JesSTeNBHOCTH, FOTOBHOCTH
OLICHMBATH CBOC TOBEJEHME H IIOCTYIKH CBOMX TOBADHINEH C MO3HIHH HDaBCTBEHHBIX H
IPaBOBLIX HOPM € y9ETOM OCOZHAHHSA IIOCIIE/ICTBHI OCTYIIKOE;

3) HeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYCCKHME  LIPE/ICTABNCHHS O  BENIECTBE H  XHMHYECKOH  peaxiuu,
COOTBETCTBYIOWIHE COBPEMCHHOMY YPOBHIO PasBHTHA HAYKM H COCTABRISIOLIME OCHOBY Juis
HOHMMAHHA ~ CYIMHOCTH  HAay9YHOH KapTMHbI MHpa, MpeiCTAaBI€HHA 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BHTHS MPHPO/BL, B3AUMOCBS3AX 4COBEKA C TIPHPOIHOH cpelol, o pomnu
XMMHH B IIO3HAHHH 3THX 3aKOHOMEPHOCTE];

TIO3HABATEILHBIC MOTHBEI, HAaNpaBICHHBIE HA IONYYEHHE HOBBIX 3HAHMH [0 XHMHH,
HeoDXomMMBIE I OOBACHEHWS HAGIIONAeMBIX NPOLECCOB H SBICHHH, NO3HABATENILHOIN,
HH()OPMANHOHHOM M YHTATENHCKON KyZBTYpPBL, B TOM HHCJIE HABBIKOB CAMOCTOSTENBbHOM paboThl
C Y4eOHBIMM TEKCTaMH, CHpPaBOYHON JHTEPaTypoit, AOCTYNHBIMH TEXHHYECKHUMH CpPEACTBAMH
HH(OPMALHOHHBIX TEXHONOTHIA;

MHTEPEC K OOYYCHHIO H TO3HAHMIO, JIODO3HATENHHOCTH, TOTOBHOCTh M CIIOCOBHOCTE K
camM006pa3’oBaHHIO, IIPOCKTHOM K HCCIENOBATETbCKOMN AEATENBHOCTH, K OCO3HAHHOMY BEHIOOpY
HalpaB/ICHHOCTH H YPOBHA 00yueHHS B JaJIbHEHIIEM;

4) dopMHpoBaHES KY.ILTYPbI 3A0POBbS:

OCOSHAHHE IEHHOCTH JH3HH, OTBETCTBEHHOTO OTHOLICHHA K CBOEMY 3J0POBBIO,
YCTAHOBKM HA 3[OPOBBIH 00pa3s H3HH, OCO3HAHHE IOCIEACTBHH H HENpHSITHC BPEAHBIX
MPHBEIEK (yHOTPeOlIeHUs aJKOronsd, HApKOTHKOB, KypeHHs), HEOOXOMHMOCTH cobnronenust




lipaBun HesonacHocTH mpH obpameHHH ¢ XuMHYecKHMU BCINCCTBaMH B OMITY M peanbHOIL
KH3HHU;

5) TpyaoBoro BocouTanms:

MHTEPEC K MPaKTHYECKOMY H3y9eHHIO npodeccuit ¥ Tpyaa pasimgHoro PoJa, YBaXXeHHE K
TPYZy H pe3ynsTaraM TpynaoBOit ACATENBHOCTH, B TOM YHCIE HA OCHOBE HPUMEHEHH
TPEIMETHLIX  3HAHHE 1O XHMHH, OCO3HAHMHAILN BEIOOD HHAMBMAYaIBLHOL TPAEKTOPHH
MPOLOTKCHHS 0OPa3OBAHMS ¢ YYETOM JHYHOCTHEIX HHTEPECOB M CIOCOOHOCTH K XMMHUH,
o0IuecTBeHHBIX MHTEpECOB H noTpeGHOCTEH, yememmoif IPOQPECCHOHANBHON NEATENBHOCTH K
Pa3BHTHS HEOOXOHUMBIX YMEHHI, FOTOBHOCTS AJalTHPOBATHECH B IPOPECCHONANBHOM cpene;

6) sxoornaeckoro BocaTanMs:

SKONOTHYECKH LENecoo0pasHOe OTHOMEHHE K TIPHPOZC KaK HCTOYMHHUKY KU3HH Ha 3emie,
OCHOBE €€ CyIeCTBOBAHHA, NOHHMAHHE LIECHHOCTH 3A0poBOro u GeszonacHoro ofpasa H3Hm,
OTBCTCTBEHHOE OTHOINEHHE K cOOCTREHHOMY busmaeckomy wu TICHXHYECKOMY  3/10pOBBIO,
OCO3HAHHE IIEHHOCTH COBIIONCHHS IpaBHJI 6e30MaCHOTIO MOBEIeHHS Ipu paoTe ¢ BenlecTramy,
4 TAKAKE B CHTyallUAX, YTPOKAIOLLMX 310POBBIO H KH3HH Joaeit;

CNOCOGHOCTH TIPHMEHATH 3HaHwus, NOTyYaeMble NPH H3YYEHHMH XHUMHH, I peuieHus
3allad, CBA3AHHBIX C OKPYKAIOLIEH IPUPOZHOIL CPENIOH, 1715 MOBBILICHUS YPOBHS SKONOTHYECKO]
KYIBETYDBI, OCO3HAHUS TMO6ATLHOrO ¥apaKTepa SKONOTHUECKAX IMPobieM U MyTeil ux pellieHHs
TIOCPE/ICTBOM METOJ0B XMMHH, 3KOJI0THYECKOro MBIIIEHHS, YMEHHS PYKOBOJCTBOBATLCST MM B
NO3HABATENBHOM, KOMMYHWUKGTHBHOM H COLHANIBHOL IpaKkTHKe.

METANIPEIMETHRIE PE3YJIBTATBI

B cocraBe mertanpenmernpx PE€3YJIbTATOB BBIAENANOT 3HAYMMBIC I opMHpOBaHHS
MHPOBO33PEHHA OOIIEHAYYHBIE NOHATHS (3aKoH, Teopus, MpuHUMM, Tunoresa, $GaxT, cucrema,
IIpOLECe, SKCIIEPUMERT H JIpyroe.), KOTOpEIE HCIIONB3YIOTCS B €CTECTBEHHO-HAY YHBIX y4ueOHbIX
TIPEAMETAX W MO3BONSAIOT HA OCHOBE 3HAHMI H3 STHX IpeAMETOB GOPMHPOBATE NpeacTaBIeHHE O
IeTIOCTHOM Hay4yHON KapTuHe MHUDPA, H yHHBEpCalbHBIEe yueOHbIe NelicTRHS (To3HaBaTENLHEIE,
KOMMYHHKaTHBHEIC, PEryNsTHBHbIE), KOTOpbIE O0ECHEUHBAIOT (HOPMHPOBAHKE FOTOBHOCTH K
CaMOCTOATENBHOMY ILIAHHPOBAHHKIO H OCYIIECTBIICHHIO y4eOHo nesTensHOCTH.

IlozHaBaTeabubre YHHBEpPCAABHBIC YIe0HEIe qeicrBHg

BazoBuie oruueckue aeiicrens:

YMCHHS HCIIONB30BATE [IPHEMBI JIOTHYECKOTO MBIIUICHUS TIPH OCBOSHMH 3HAHMIIL:
PACKpBIBATE  CMBIC XHMHYECKMX MOHSTHH (BHLICAATE WX  XapaKTepHEIe IIPU3HAKH,
YCTAHABIIMBAThL B3aMMOCBA3G C APYrHMH TIOHATHAMM), HCNIOAB30BATE TOHATHS NS OGBICHEHUS
OTAENBHBIX (JaKTOB M sBNEHHI, BRIOHpATL OCHOBaHMS H KPHTEDHU JUId  KaccH(HKAIH
XHMIECKHX BEIECTB M XHMHYECKHX PeaKiyii, YCTaHaBIIHBATh IPHYHHHO-CJIECTBEHHBIE CBI3H
MEXTY 00BEKTAMH HU3yYeHHs, CTPOHTS JIOTHYECKHE PACCyKIACHHS (MHIyKTHBHEIC, JeXYKTHBHbIE,
110 QHAJIOTHH), NENATh BHIBOALI H 3AKTIOYCHHS,

YMEHHE NPHMEHATL B IIPONECCE MTOZHAHMS [TOHSTHS (npeaMeTHEIE H MeTanpeMeTHbIE),
CHMBOJIHYECKHE (3HAKOBBIE) MOMENH, HCTIONB3YEMBIE B XHMMH, IPeoGpa3oBLIBATE LIHPOKO
IPUMCHACMEIC B XHMHH MOZEIBHEIE [IPEACTABICHAS — XUMHECKHH 3HAK (CHMBOI JIIEMEHTa),
XHMH4eCKass (OpMyJa ¥ ypaBHEHHe XMMHYECKOM PCaKUMH — NPH pEIIeHHH YyueGHO-
1I03HABATENbHBIX  3aMa4, ¢ y4&ToM  9THX MOJENBHBIX IPEACTAaBICHHH BBIARIATE W
X4paKTepH30BaTh CYLIECTREHHBIE NPH3HAKH H3YY4EMBIX OOBEKTOB — XHMHYECKHX BENIECTB K
XHMHYECKHX DPEeaKIHii, BLIABIATH O6luMe 3aKOHOMEPHOCTH, NPUYHHHO-CIICCTBEHHEIE CBIZH U
NPOTHBOPEYHS B H3y4aeMbIX POLECCAX U AB/ICHHNAX.

baszoBrie necaenosareanckne AedcTBAA:




BBICKA3bLIBAEMBIX CYXKIEHMIi;
nproGpeTeHde onkira 1o ILTAHAPOBAHUIO, OpraHMzANMH u [IPOBCICHUIO YYeHHYECKHX
IKCICPUMEHTOR, yMeHMe HabnroaaTe 3a xomom IIponecca, caMoCToITeNbHO ITPOTHO3HPOBATE £ro
pesynetar, dopmymuposars 06o0menns u BBIBOABI MO pe3yabTaTam TPOBEAEHHOrO OmbITa,
HCCIICI0BAHMS, COCTABIATE OTUET o IIpoAenanHoi pabore.,
PaGora ¢ HHpopManHeii:

H (hopm TIPEACTABICHNUS, Oy yaeMyIo 13 Pa3sHBIX HCTOUHHKOR (HayuHO-nONY NsIpHAS NHTEpaTypa
XHMHHECKOI0  COnepxaHus, CNpaBoOYHbIE MOCOGHS, Pecypest  Mutepuera), xpuTuecku
OUCHHBATH NPOTHROPEYHRY O 1 HEllocToBEpHYI0 HH(pOpMaLHIO:

YMCHHE IIPHMEHATD Pa3iiqHL1e METOIbI H 3aITPOCHI NIPH NOUCKE K orbope urgpopManny 1
COOTBETCTBYIOLINX NAHHbIX, HEOOXOMIUMBIX IS BBINOTHEHKS Y4€OHBIX ¥ NO3HABATENBHBIX 3anay

KomMynukatusnpie YHHBEPCAIbHEIE Y9eGHble AeiicTBUs:

YMCHHS 33/1aBaTh BONpPOCK! (8 xome mwanora u (umm) uckycenn) o CYLIECTBY
06Cy K maemoii TEMBL,  (OpMymMpOBaTE CcRoOM HPCATOKEHHS  OTHOCHTEIILHO  BBINOJHEHMUs
NPEANIOKEHHOH 3aa4n;

BEIECTB, y4eOHOro npoekra);

YMEHHS y4eOHOro CoTpyAHHYECTBa co CBEPCTHHKAMH B COBMECTHOM NMO3HABATEBHON I
HCCIIENOBATE/ILCKON JEATENbHOCTH TP pEIICHHN BO3HMKAIOMMX NpoGiieM Ha OCHORE yuéTa
o0IMX WHTepecoB K COTTacoBaHUA MO3MIMH (06Cy)aeHus, 06Men MHEHHSIMH, «MO3TOBBIE
WITYPMBD), KOOPIHHAIHS COBMECTHEIX AeACTBHIA, OnIpesenenue KPHTEPHER 110 OeHKe KauyecTra

YMCHHE CaAMOCTOSTENEHO ONPENEIIATh 1IeTy ACATENLHOCTH, [LIAHHPOBAT, OCYIIECTRIIATS,
KOHTPOJMPOBATE M TIPH HEOBXOAUMOCTH KOPPEKTHPOBATE CBOK AeSTENBHOCT, BBIOMpaTh
Haubonee 3dpexTHRHBIE CNocoGbl  pemieHus  yueBHBIX o IIO3HABATENBHEIX  3ajay,

BCINECTBAX H PeaKUHAX, OUEHUBATH COOTBETCTRHE TIOIy4CHHOTO pe3yIbTaTa 3assBNeHHON mey,
YMEHHE HCTIONB30BATh H AHATH3HPOBATD KOHTCKCTI, NPC/UIAT2EMBIE B YCIOBHH 3a/1aHHH.
IIPEAMETHBIE PE3YJIBTATBI
B cocraBe mpeamerHmix PE3YJIBTATOB 110 OCBOCHHIO O00A3aTENBHOID CoAep KaHus,
YCTAHOB/ICHHOTO NaHHOH denepansroii paboueit nporpamMmol, BbIzensIOT: OCBOCHHBIE




oOyyaroMucs HayUHBIC 3HAHHA, YMEHHS M CHOCOGK ACHCTBHH, cremudpuveckie it}
TIPEIMETHOR oONacTH «XuMHS», BHup! ACATCIIEHOCTH M0 MOJYYEHHIO HOBOro 3HaHWA, ero
HHTCPIPETalMK, IPeotpasoBaHuIo U TIPHMCHEHHIO B PA3THYHBIX YUeOHBIX H HOBEIX CHTYyaIHsX.

K xomuy o6yuenns s 8 KJIACCE NPEAMETHEIE Pe3yibTATH Ha Ga30BOM YPOBHE NOIKHBI
OTPaXaTh chOPMUPOBAHHOCTH y olyyaromuxcst ymenwmii:

PacKpLIBATE CMBIC/T OCHOBHBIX XHMHYECKHX TIOHATHH: aTOM, MOfeKyNa, XHMHYCCKI
IEMCHT, TIPOCTOE  BEINECTBO,  CIOKHOE BCIWICCTBO, cMech (ONHOpOZHAsS
HEONHOPONHad), BANEHTHOCTh, OTHOCHTENbHAS aTOMHas W MOJCKYNIpHas Macca,
KOJMHYECTBO BelIECTBA, MONb, MO/IpHas Macca, MaccoBas 0. XHMHYECKOro
JIEMEHTA B COCIUHEHHH, MOJAPHLIH 00BEM, OKCHZ, KHCiOTa, OCHOBAHHE, COJIb,
AMEKTPOOTPHUATENIBHOCTD, CTEIIeHE OKHCIICHUS, XUMHYECKas peaKius, Kraccuukanus
PEAKUMH: peakunn coenuHeH s, PCAKUHN Pa3IOKEHHS, PeaKi[HH 3aMEIICHUSA, PEAKIIHH
oOMeHa, 3x30- B SHIOTEPMHYCCKHE PeaKI[HH, TEILIOBOI dpdexT peakuuu, sipo aroMma,
JJIEKTPOHHBIA CIIOH aToMma, aToMHas OpOHTaNb, pagHyc aroma, XHMHYECKas CBA3b,
NOIApHAA W HETONSApPHAs KOBAICHTHAS CBA3b, HOHHAA CBA3b, HOH, KaTHOH, 4HHOH,
PacTrOp, MaccoBas ons BeuecTsa (npouenTHas KOHUEHTpalKA) B pacTBope;
HIUTIOCTPHPOBATh B3aHMOCBAb OCHOBHEIX XHMHYCCKHX TIOHATHH M NPUMEHATH 3TH
LIOHATHA OPU ONHCAHHH BEIIECTB B HX NpeBpaLICHHUIT;

MCIIOJIB30BATh  XHMHYECKYIO CHMBOJIMKY ANS COCTABJIEHUS dopmyn Bemects u
YPaBHEHMH XHMHYECKHX PeaKIIuii;

ONPENCIATh BAIEHTHOCThH ATOMOB 3JIEMEHTOR B OMHApHBIX COCAMHEHHAX, CTemeHs
OKHCTICHUs 37EMEHTOB B OGUHAPHBIX COCIMHEHNAX, NPHHAUICKHOCTD BEIIECTE K
ONPCACNIEHHOMY KIAcCy COeNMHEHMH Tlo dbopMynaMm, BuA XuMHuYeckol CBsam
(koBanenTHAs ¥ HOHHAS) B HEOPIraHUYECKHX COE/IHHCHHSAX;

packpeiBate cmeicn Ilepuomuyeckoro 3akoma A. U. Meuneneena: AEMOHCTPHPOBATE
TIOHMMaHUE NEPHOTUYECKOH 3aBHCHMOCTH CBOMCTR XMMHYCCKHX 3JIEMEHTOB OT HX
lonoxenus B Ilepuomndeckoii cucreme, 3axomop COXPAHCHHS MacChl BEIECTB,
TIOCTOAHCTBA COCTaRa, 4TOMHO-MOJIEKYISIPHONO YYEHHS, 3aKOHA ABorazpo;

OMHCHIBATH H  XapaKTEpH30BaTh Ta0IHYHYI0  popMy [lepnonnueckoii cHeTemsr
XHMHYECKUX 3EMEHTOB: Pa3iH9aTh IOHATHS «IJIABHAS noarpynna (A-rpynma)y u
«moboyHas moarpymia (b-rpynna)», Manble w Goupume IIEPHOABL, COOTHOCHTEH
0GO3HaYEHHS, KOTOPBIE UMEIOTCH B Tabiune «Ilepuoaudeckas cucrema XHMHYECKUX
dneMenToB JI. M. MenaeneeBa» ¢ 4ncioBbmMH XapaKTEPACTHKAMH CTPOEHHMS aTOMORB
XHMHYECKMX JJIEMEHTOB (COCTaB u 3apal anpa, oOlliee YHCIO 3IEKTPOHOB H
PACTIpEIe/IeHHE UX 110 3NIEKTPOHHBIM CIIOSIM);

KNnaccuGUIUPOBATE XUMHYECKHE SNEMCHTEI, HCOPraHUYECKHE BELIECTBA, XUMHUCCKHE
Peakmmu (o 4uciy u cocrasy YHaCTBYIOUIUX B PEAKLHH BEINECTB, 110 TEIIOBOMY
sbdexty);

Xa8paKkTCPH30BaTE (ONMCBHIBATh) OBLIME XHMHYECKHe CBOMCTBA BEINECTB pPas/IHYHBIX
KJIACCOB, TMOATBEKIAA  ONMCAHHE NPHMEDaMH  MONEKYJAPHBIX  YPaBHCHHH
COOTBETCTBYIOMIMX XUMHYECKHX PEaKIMIL;

POTHO3HPOBATL CBOHCTRA BCINECTB B 3aBHCHMOCTH OT WX Ka4€CTBEHHOIO COCTABa,
BOSMOXHOCTH MIPOTEKAHHSI XHMHUYCCKHX TIPEBPAIEHHH B Pa3TIHYHBIX YCIOBHSIX,
BEMMHCIIATE OTHOCHTENBHYIO MOIEKYISPHYIO M MOJIAPHYIO MacChl BEIECTB, MACCOBYIO
AOMIO XHMHYECKOTO 3IEMEHTA 110 hopMyte COCAWHEHHUS, MACCOBYIO JIONIO BEIIECTRA B
PacTBope, pOBOINTE PACYETEI 110 YPABHEHHMIO XHMHYECKOH peaxium;




MIPUMEHATL OCHOBHEBIE ONEPAIHH MbICTHTEILHON ACATCNIBHOCTH — aHAM3 W CHHTE3,
CpaBHeHHE, 0600MCHNE, CUCTEMATU3ANMUIO, KIACCHHKAIMIO, BhIIBIeHHe ITPHYHHHO-
CICACTBEHHBIX CBS3EH - [N H3YYeHWs CBOHCTR BCUIECTB M XHMHMYECKHX peakuuii,
CCTCCTBEHHO-HAy4HblE  METONS  NO3HAHHS — — Ha0:T0/1eHMe, H3MEpECHHE,
MOZCTUPOBAHHE, IKCICPHMEHT (peantbnblii u MBICHCHHBIH);

CICOBaTb NpaBANAM  MOJB3OBAHUA  XMMMYECKOH NOCYROH M naGopaTopHbiM
obopynoBanueM, a Taioke NpaBHIaM OOpaIlieHHs ¢ BEMECTBAMH B COOTBETCTBHH C
HHCTPYKUHSAMH TI0 BBEHIOTHEHHIO NabOPaTOPHBIX XHMHYECKHX OIBITOR N0 NOJTy4YEeHHIO
H COOHpaHuio raszoofpazHbx BEIIECTB (Bomopoxa u KHCIOPOJa), MPHUIrOTORICHUIO
PACTBODOB ¢ onpeneI&HHOM MaccoBol noneii PacTBOPEHHOTO BelliecTra, IJIAaHUPOBATH
H NPOBOAMTL XMMHYECKHE IKCIIEPHMEHTHI TI0 PacIIO3HABAHUIO PacTBOPOB Ieouei
KHCIIOT ¢ OMOMIBIO HHAMKATOPOB (JIaKMYC, (beHONPTANCHN, METHIIOPAHXK U APYTHE).

K xonny o6yuenns & 9 wiacce TIPEIMCTHBIC PE3YNbTATHL HA Ga30BOM YPOBHE HOJIKHEL
OTpaxKaTh CPOPMHPOBAHHOCTD y 00yJaromnxcs yMenuit:

PACKPBIBATE CMBICIT OCHOBHBIX XHMHYECKMX IOHSTHiL: XHMHUYCCKHE 3lEeMEHT, aTom,
MOJICKYJ1a, MOH, KATHOH, aHHOH, TIPOCTOE BELIECTRO, CIIOXHOE BELIECTBO, BAJICHTHOCTS,
SJIEKTPOOTPHIIATENLHOCTD, CTEMEHD OKHCIICHHA, XHMHYECKAasd pPeaKIMs, XHMHYECKAs
CBA3b, TCIIOBOH ekt peaxuuu, Mos, MOJIAPHEIH 0GBEM, pacTBOp, 3MEKTPOIUTEL
HEDICKTPOIMTEI, 3NIEKTPOIHTHYECKAS AMCCOLMALIAS, DeaKUHM HOHHOIO o6MeHa,
KaraausaTop, XHMHYECKOE paBHOBECHE, oOpaTHMble M HeoGpaTHMBIE PEaKInH,
OKHCITMTEIIbHO-BOCCTAHOBHTEBHBIE  PEaKLMH, OKHCJIHTEHb,  BOCCTAHOBHTED,
OKHCIICHMC M BOCCTAHOBJIECHME, AMIOTPONHS, aMQpOTEPHOCTh, XHMUYECKAS CBS3L
(koBaneHTHA%, MoHHag, MCTaLIMYECKasA), KPHCTAIIMYECKas peléTKa, KOppo3us
METAIOB, CIUIABEI, CKOPOCTE XHMHYECKOi peakntuH, TpeleNeHO AONyCTHMas
KoHueHnTpanus IIJ1K emectra;

HIUTIOCTPHPOBATE B3aHMOCBSA3b OCHOBHEIX XHMHMYECKHX MOHSTHH M OPUMEHATh 3TH
ITOHATHA TIPH ONIMCAHHH BEIHECTB U UX NPEBpaIteHH;

HCIIOIL30BATE XHMHYECKYIO CHMBONHMKY /U COCTABIIEHHMS dopMyn BemiecTB u
YPABHCHHH XUMHYECKHX PEaKIIHiA;

ONPENCIATE BAICHTHOCTD M  CTENEHb OKHCICHHS XHMHYECKHX 3JICMEHTOB B
COCMHCHHAX DPA3IHYHOTO COCTABA, IPHHALIEKHOCTE BCIIECTB K OMpe/enEHHOMY
KJ1acCy COCAHHCHMH 10 (opMysam, BMJI XHMHYECKOH CBA3H (kOBajleHTHAs, HOHHAs,
METAINYECKasd) B HEOPraHHYECKHX COCIHHCHUAX, 3aps)l HOHA [0 XHMHYECKOMH
hopmMyre, xapaxTep CPCABl B BOAHBIX PAaCTBOPaxX HEOPraHHUECKHX CO€IMHCHMIA, THI
KPUCTATLTHYCCKOH PEUIETKH KOHKPETHOTO BCIIECTBRA;

PacKpeiBath cMeICH Ileprnoamueckoro saxona J. H. Menneneena u JAEMOHCTPHPOBATE
C€ro IIOHHMaHKE: OIIUCHIBATE H XapaKTePH30BaTh Tabnuunyo dopmy Ilepuoanueckoit
CACTEMbl XHMHYCCKHMX 3JIEMEHTOB: pPa3IH4aTh IOHSTHS «riIaBHad noarpynma (A-
Ipynmaj)» u «nobounasy noarpynna (b-rpynma)»y, Maneie u 6onbimHE TIEPHOEI,
COOTHOCHTL OGO3HAYEHHS, KOTOPHIE MMEIOTCS B nepHoAuYyeckoit Ttabiume, ¢
HHCIIOBBIMH XaPaKTEPHCTHKAMA CTPOCHUS ATOMOB XHMHYECKHX AIEMEHTOB {COCTaB H
3apAa A1apa, obliee YHCI0 SNEKTPOHOB H PACHpPE/IENICHHE HX MO JIEKTPOHHBIM CIIOAM),
OOBACHATL 06LIHE 3QKOHOMEPHOCTH B M3MEHEHHH CBOMCTB O/NEMEHTOB W  HX
COC/IMHCHUH B MpefeiaXx MalbIX HEPHOAOB H IIABHBIX TIOAIPYNI ¢ yY€TOM CTPOEHHS
HX aTOMOB;




KIacCHOUIMPORATE XUMHueCKHe FIEMEHTbI, HEOPraHUYECKKe BelllecTRa, XHMHYECKHe
peakin (o uucay u COCTaBY YHYacCTBYIOIMX B peaKIriu BEUICCTB, IO TEILIOBOMY
abdexry, 10 H3MenenmIO CTCTICHEH OKHCIEHHS XHMHYECKIX IIIEMEHTOR);
XapaKTepu3oBatk (OIKCHIBATE) ObLIHE o crenuduyeckre XuMuyeckue CBROHCTBa
TIPOCTBIX M CIIOKHBIX BEINECTB, TIONTBEPANIAA OIUCAHHE IPUMEpaMu MONEKYIAPHBIX U
MOHHBIX yDaBHEHHH COOTBETCTRYIOMIHX XHMUYECKHX peakiluii;

COCTAaBIIATE YPaBHEHHS 3MEKTPOIHTHYECKO AUCCOLIMALIAN KHMCIIOT, WeJI0uel M coteit,
HOJIHBIC U COKpAIEHHEIE ypaBHEHUS PeaKkuui HOHHOrO 0OMeHa, ypaBHenus peaKuumit,
HOATBCPKAAIOMHX  CYIIECTBOBAHHE TCHETHYECKOR CBI3H MEXKRY BellecTBaMu
PasIIMYHEIX KJIACCOR;

PacKpeIBaTE CYILHOCTH OKHCITHTE/IBHO-BOCCTAHOBHTE/LHEIX  peaKiuii ITOCPECTBOM
COCTABIICHHA 3TEKTPOHHOIrO BANAHCA 3THX pPeaKIuii;

IPOTHO3HPOBATh CBOMCTBA BELIECTB B 3aBHCHMOCTH OT MX CTPOEHHS, BO3MONKHOCTH
NpOTeKaHUA XHMUYECKUX [IPEBPAILEHHI B PA3IHYHBIX YCIIOBUAX;

BBIMHCIIATE OTHOCUTENIBHYIO MOJICKYJIAPHYIO ¥ MOJISIPHYIO Macchl BCILIIECTB, MacCOBYIO
AQJIO XUMHYECKOTO IJIEMEHTA 10 thopMyte coeannuenus, MacCCOBYIO HOJIIO BEIIECTBA B
PacTBoOpe, NPOBOAUTHL PACHETHI 110 YPABHEHHIO XHMHYECKOH peakiu;

cobmonare mpasuia TIOIb30BAHUA  XMMHYECKOH mocynod  u J1abopaTopHbIM
obopymoBaHueM, a Taxke NpaBhna OGPalieHUs C BEIUECTBAMH B COOTBETCTBHH ¢
HHCTPYKLHAMH NO BBHIOIHEHHIO TabOPaTOPHEIX XHMHYECKHX OTBITOB [0 IOy YEHHIO
H COOMpaHHIO ra3006pasHeIx BEIIECTB (AMMHAKA H YTTIEKUCIIONO rasa);

IPOBOJATE PEaKIHH, NOATBEP:KIAIONIHE Ka4€CTBCHHBIH COCTAB PA3sIMYHBIX BEINECTB:
Paclo3HaBaTL OMBITHBIM NYTEM XIOPHI-, OpoMua-, wonua-, kapboHat-, gocdar-,
CHIMKAT-, Cynbdar-, IHIPOKCHIA-HOHBI, KATHOHEI 4MMOHHA H HOHBI W3yYCHHBIX
METAIIOB, NPHCYTCTBYIOIIHE B BOIHBIX PaCTBOpaX HEOPTAHHYECKHX BEIECTE;,
NPUMCHATh OCHOBHBIC ONEPAlHH MBICIMTENLHOM ACATCILHOCTH -~ aHaNH3 U CHHTe3,
CpaBHeHHe, 0000iuenHe, CHCTEMATH3ALMIO, BBISBICHHE NPHYHHHO-C/IEICTBEHHLIX
CBA3CH — [/ M3yYeHUS CBOMCTB BEINECTE M XHMHYECKHX DeakIHH, ecTecTBEeHHO-
HAYYHBIE METOAbI IIO3HAHHS — HabmoneHue, wu3Mepenue, MOJIeTHPOBaHKE,
IKCTIEPUMEHT {peabHbIii 1 MBICIICHHEII ),
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AHHOTaNMA K paboucii nporpamme o X#umnn, 8-9xr,

TpeboBanuii K PE3YILTATAM OCBOCHHS OCHOBHOM 0bpazorarensHoif nporpamMMesl  OCHOBHOMO
o0mero ofpazosanns, HpeacTaBientsx B OI'OC 000, 3 TAIOKE Ha ocHoBe (enepansuoi
paboueii nporpammu BOCIMTaHus | ¢ yuétom xouuermy fipenorasaitus yuebuoro mpesmera
«XuMusy B 00pa3oBaTEeIEHpIX Opranusanusax Poceuiickoif ®ejiepamun,

[Iporpamma no xumuu NA€T npeacraBrenue o ueasx, obmeit crparerny 00yuernus,
BOCIUTaHUA H passutus 00yualonmxes  cpeacraamy Y4eDHOIO npeamera, yeTaHagmBaer
o0s13aTenbHOe NMpemMeTnoe COACPXKAHUE, Hpe/ycMaTpHBaeT paciipeaenenne ero no xiaccam u
CTPYKTYPHPOBAHME 110 pasfenam n Temanm TPOTPAMMBI IO XHMHH, Onpesenser KOJIIRYCCTBE R bIC
W Ka4eCTBeHHbBle XAPAKTCPUCTHKE  CcOAepkanuy, PEKOMEHIlYeMYIO  IT0CHe f0BaTeIbHOCTE
H3YHCHHA XMUMHK ¢ yuérom MEKIPEAMETHBIX H BHYTPUIIPEAMETHbIX CBA3EH, JToruKn yuebuoro
fIponecea, BO3PACTHEIX 0coBeHHOCTel obyuaromuxcs, onpesenser BOBMOXKHOCTH npeaMeTa jing
Pealta3aliyu TpeGopanmii K PE3YIBTATaAM OCBOCHUS OCHOBHOL 0Dpa3oBaTeNLHOM IPOrpaMME!l Ha
YPOBHE OCHOBHOIO 061ero obpasoBanus, a Take TpeGoBanuii K pesyipraram ODYUCHHS XHMHY
Ha ypomHe wneneil m3ywennus IPEIMETA M  OCHOBHMBIX BHIOB yueBHO-1I03HaBaTE ML 1O
ACATCABHOCTH OOy Yarowerocs mo OCBOCHHIO y4EOHOTO Cofepxanus.

3uanne Xumun CILYKAT OCHOBOI 115 hopMupoRans MHPOBO33PeHUS 0Dy qarIerocs, ero
TIPENICTABIEHMH O MATEPHAABHOM €HCTRE MHPA, BAKHYIO POltb MTpakoT hopMupyempte xumueit
[IPCACTABIGHHS O B3aHMONpPEBpaIEHIX IHEPIHU 1 00 BOJHOUMY BeilecTs B UPHPOJIE, O Ny THX
PCINCHUA  TROGaibHBIX  mpoGiren YCTOHYHBOTO  pa3BuTHN HENOBCYECTBA  —  CHIPHCROH,
FHEPreTHYECKOH, THINEBON M IKOAOrHUCCKOT besonacHocTH, mpofaem 3APABOOXPAHCHUS.

Hsyuenne ximuny:

CHOCODCTBYET  peanmzanmu BOIMOXKHOCTEH s camopassutus  u PopMUpoBanns
KYABTYPbL AMYHOCTY, e 06wmeit u hyHKuMORANBHOT IPAMOTHOCTH

BHOCHT BK/Ia71 B Q)OPMHpOBaHHe MBILETEHHSR 1 TBOPYECKHX criocobHoCTefd 06}"‘1&*0111!/[}((.‘}1.
HABRIKOR HX CaMOCTOSTENILHOH }"IQGHOIT& HCHTCJ‘IBHOCTH, IKCTICPHMECHTAITLHBIX u
HCCACTOBATENBEKIX YMEHNHH, }1606X{),111/IM]>1X KaKk B IOBCeaHEBHOH AH3HH, TaK HW B
l']pO(beCCHOHaJIBHOﬁ ACATCIIBHOCTH,

SHAKOMHT Co crienuukoil Hayumoro MBITIICHHS,  3AKIaABIBACT OCHOBEI I1CTOCTHONO
B3I Ha €/IMHCTBO IPUPOALT 1 HCI0BEKA, ABISACTCS OTBETCTBEHHBLIM 3TAIIOM B bopMupoBanuH
ECTCCTBERHO-HAY HHOMH FPaMOTHOCTH obyuaromuxes:

CIIOCOOCTBYET  hOPMHPOBRAHHIO UCHHOCTHOIO  OTHOLICHHS K €CTCCTBCHHO-HAY YHAIM
SHAHMAM. K npupoge. k HCOBCKY., BHOCUT CBOHf BKiay B PKOAOrHYCCKoe  o0pazoRanue
00y yaromuxcs.

Hanubie nanpasnenns s O0YUEHHY XuMITH obecricunparores cnenndukoil conepxanns
Y9cOHOrO  npeamera, KOTOPLIA  SRNAETCA IeaarorHueckn AMANTHPOBAHHLIM  OTPAKCHUCM
0a30Boii nayku xumuy na OIPCACIEHHOM ITalle e€ pazeiTys.

K}"'pC XUMHUH Ha YPOBHE OCHOBHOI'O oﬁmero 06])330}33.}-1!’12 OpHeHTHpOBE{H Ha ocBogHme
OGanIOIIIHMHCSI CHCTEMBI TICPBOHAYATLHEIX NOHATHH XHMHH, OCHOB HCOPraruYecKkoi XuMmpn H
HeKOTOpb[X OTACTBHBIX 3HAYMMBIX NOHSTHI OpraHuveckon xpMus.

CprKTypa COAEPKanus LIporpaMMEBl 110 XHMHAU C(b()pMHpOB&Ha HA OCHOBE CHCTEMHOIO
Noaxona K eé H3YVYEHHI. COlIGp}KaHHC CKIQIBIBACTCA M3 CHCTEMBI NOHATHH 0 XHMHUCCKOM




ICMCHTE H Bemectre CHCTEMBI MOHATHEH o XUMIYCCKOH peakinn, Oe ITH CHCTeMp!
CTPYKTYPHO Opranwiopams o npuruny ffocaeoBaTeasnoro pasanisg 3HaHUH Ha OcHoge

~ ATOMHO-MOJIEKY IAPHOr) YHCHHS KaK OCHOBBI Beero CCTECTBO3HANMS:

— Hepuonmyeckoro 3akona JI. M. Menneneera KaK 0CHOBHOrO 3akona XHMH T,
~ YHUCHHA O CIpOeHuH atoMma g XUMHYECKOH CBsIan:

— IPEACTaRACHHH 06 ICKTPOTHTHYECKO AUCCOIHAIINH BeUIeCTR | pacteopax.

'TGODE'!’H‘!BCKHB 3HAHWH paCCManHBaJOTCH Ha OCHoBe OMITHPHYCCKY HONYYEHHBIX 3
OCMBICIICHHBIX (bam*os, Pa3BUBaOTCH NOCHIEA0BATENLHO OT  OJIHOI'O YpOBHY K Apyromy,

BBIIOMHAA QYHKIHM 06bacHeHHs H TIDOTHO3WPOBAHHA CROMHCTS, CTPOCHUSA U BOIMOKHOCTel
NPAKTHYECKOTO TipUMeHe Uy 11 TIOIYHEHHS H3YHaeMBbIX BewrecTs,

HEHHOCTHOrO OTHOLUECHHY K Hay"THOMY 38aHMIO i MeToman NO3HARKA B Hayke. Usyvenue xumuy
IPOMCXOAHT ¢  npHBievennen SHAHUH M3 panee M3YHCHHBIX  yueOHbLIX  npenveron:
«OxpyxKaromwmii MHD», «bHonorus. 5-7 knaceny H «DH3mKa. 7 Kaacey,

" H3YUCHHH XMMHH TPOMCXOHT dopmMipoBanute suanuii OCHOB XMMHYCCKOH Hayku kak
061acTH coBpemMenHOro CCTECTBOIHAHYA, NPaKTHYCCKO} ACATEBHOCTH YEI0BCKA H KaK OHOFO
H3 KoMnoxeuron Muposoii KYABTYPLL 3ajaua yyeGuoro fIpeaMeTa coctour B dopmuposany
CHCTCMBI XUMHHECKHX 3Hamuy — BOXHCHIUKX (GaKkToB, NOHAIHE, 2aKkonop U TEOPETHYECKHX
HONOKCHUA.  0CTYIHBIX 0bo0mennit MHPOBO33PEHUECKOrO XapaKTepd, s3bIKa Haykd, B
NPHOOIIEHHH K HayYHbiM METONIaM NO3HAHMS TIPH U3y YeHHN BelecTs H XUMHYCCKMX peakiiuii, g
popmuposanuu  y PASBHTUH  HO3ZHABATEILHLIX YMEHUH M WX Opumenenuy g yuedHo-
ITO3HABATENLHON 1 Y4eOHO-HeCen0BaTe ABCKOI ACATEALHOCTH. OCBOCHUH [paBu; Oezonacuoro
obpauienns ¢ emecramy 1 ITOBCE/IHEBHOM KU3HM,

Upn m3vuenns xumuu Ha ypoBHE OCHOBHOro 0Gwiero OOPA3OBaHNE BaNKHOC 3HavYenme
npHoOpelin Takue e, KaK:

— GopMUpoOBanHCe HHTCATEKTYATBEHO pa3BUTOMN THHIHOCTH, TOTOBOH K caMooGpazoBanmio,
COTPYIHHYECTRY, CAMOCTOATEALHOMY  NPUHSTHIO pelrenuit. crnocoSuoit AHANTUDPORATLCH K
OBICTPO MEHSHOMMMCs YCIIOBUAM SKH3HH;

— HallpaBiCHHOCTL 00ydeHHs wa CHCTEMATHYECKOe  npHOBIIeHRe obyvaronurxes x
CaMOCTOATENbHON  mo3HABaTETLHOI ACHTCALHOCTH,  HAYYHBIM  MeTojam NO3IHAHAY,
hopMupyoIHM MOTHBALKIO H pasBuTHe CriocobHOCTE K XHMHH;

— obecrieuenme YCIOBHH, CHOCOGCTRYIONIHX NpHOOpeTero  06yvarommimmcy OnbITa
pasHooOpasHoii JMCATCNLHOCTH, NO3HAHMA H CAMONO3HAHKS, KIFOYEBBIX HABLIKOR (RrOUEBBIX
KOMITeTeH LN ), MMeromx YHHBCPCAILHOE 3HAUCHUE IS PA3IIHUHLIX BHJIOB JEATENBHOCTH:

— bopMuporanue obumeit dyHKIHONaNEHOI | CCTeCTBCHHO-HAYYHOH TPaMOTHOCTH. B TOM
GHCHC YMCHHE OOBACHATL | OlICHMBATE ABACHUSA OKDPYKAOUICTO MHpa, HCHOJIB3YA 3HAHHUS ©
OILIT. MO:NyYeHHBIE 11pH W3YUCHAM XUMHH, UDHUMEHSTbL HX HpH  pelleHHH Tipobiess g
HOBCCNNCBHOMH XU3HM H TPY10BOH MESTCHBHOCTH,




— opMupoRanne ¥ o0yuaromuxces TYMaHHCTHYCCKHX OTHOIWICHHH, TOHUManuy HEHHOCTH
XAMMYCCKUX 3HAHMH g9 BEIPAOOTKH akonormyecky Ierecoobpaztoro nopetenus B OBITY H
TPYNOBOH aestesibHocty p LensX coxpanenus croero 3A0pOBLS M OKpYKAOLIE IPHPOAHOH
cpensl;

— P43BHTHe MOTHBAIWH K 06}"16[‘1]’1}0, CHOCOGHOCTGI‘:I K C&MOKOHTpOHIO H CaMOBOCHHT&HH}O
Ha OcHoRe YCBOCHUS ()GEIICIIC.HOBC‘{CCKHX L[GHHOCTCﬁ,

FOTOBHOCTH K 0C03H&HHOM}" BbIﬁOpy I'IpO(bH.TUI H HanpaBIeHIIOCTH AdiibHelero 06)/‘161"11/[5{.

YYEBHO-METOAHYECKOE OBECIIEYEHHE OBPA3OBATEILHOIO
IIPOIIECCA
OBSA3ATEJILHBIE YYEBHEIE MATEPHAJIBI ISl YYEHHK A

Xumua: patovas TETPaAL: 8kn. / H. U. labpycepa. — M. Npocseulenue. 3. 1 3 B aH H. Xumua:
3a039HUK ¢ “NOMOLWHUKOM”: 8—9 kp. /H.H. Mapa, H. W, Mabpycesa. — M.: MNpocsewenue.
METOAHYECKHUE MATEPHAJBI AJIS YIAUTES

LTapaH. H. Xumua. Paboyue Nporpammsl. NpeametHan nuHug yuyebHukoe I, E. PyAsuTuca, o. r.

Penbamana. 8—9 Knaccwi / M. H. Mapa, — M. Npocsewenune. 2.7 a 6 PycesaH. U Xumua: paboyas

«NOMOWHMKOM”»: 8—9 k). /H.H. Fapa, H. K, l'abpycesa, — M.: Npoceetenue. 4. P 3 AeUKKMidA M.
XUMUA: AnaakTuyeckmii Matepuan: 8—9 ka. /A, M. Pageukuit, — M.: Mpocsewenue. 5. T 3 paH. H.

Xumua. Ypoku: 8 k. /H.H.Tapa. — Mm.: Mpoceewen
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