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HOACHUTEJBHASA 3AIINCKA

[Iporpamma «EctecTBo3HaHME» IS ydaniuxcs 7 Kjiacca MpeacTaBisieT co0oi
PONEAEBTUYECKHUI KypC XUMUMU.

OcHOBHBIE LIENIN Kypca:

e [loAroToBUTH yHaluxcs K U3y4€HHIO HOBOTO MPEeaAMETa « XUMUSDY;

e Co3aaTh TMO3HABATEIbHYI0O MOTHBAIMI0O K HW3YUYEHUIO Yy4eOHOro
MIpEAMETA «XUMUSD)

e CdopmupoBaTh y ydYallUXCSd HA TMPOMNEAECBTUYECKOM YpPOBHE
JUYHOCTHBIE, METANPEAMETHBIE W IPEAMETHBIE I[LJIAHUPYEMBIE
pPE3YIbTaTHI;

o Pa3BuTh pacueTHbIC U SKCHEPUMEHTAJIbHBIC YMEHUS YUaAIIUXCS.
[Iporpamma cocTaBiieHa Ha OCHOBE TpeOOBaHMII K pe3yibTaTaM OCBOCHHS
OCHOBHOHM 00pa3oBaTeIbHOM TMpPOrpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHus,
npeactaBieHHbix B ®I'OC OO0, a takxke Ha ocHOBe denepaibHON paboueit
IporpaMMbl BOCIUTAaHUS M C Y4E€TOM KOHIICNIIMK TIpPEnojaBaHusi y4eOHOro
npenmMera «XuMus» B o0pa3zoBareiabHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma nmaétr mpencraBlieHHE O LENX, OOIIed cTpateruu 0oOydeHus,
BOCIIUTAHUS U Pa3BUTHUS OOYYaAIOIIMXCS CpPEJACTBaMH y4eOHOro TMpeaMeTa,
yCTaHaBIIMBaeT oO0s3aTeIbHOE TMPEIMETHOE COJEpKaHue, MpeayCMaTpuBacT
CTPYKTypUpOBaHME TIO pazieliaM ¢ TeMaM [pOTpaMMbl,  OIpeaeseT
KOJIMYECTBEHHbBIC u KaueCTBECHHbIC XapaKTEePUCTUKHU CoJepKaHUs,
PEKOMEHAYEMYIO TMOCIEI0BATEIbHOCTh HU3YUYEHUS €CTECTBO3HAHUS C Y4ETOM
MEXIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBS3€H, JIOTUKKM Y4Y€OHOro Mpolecca,
BO3PACTHBIX OCOOCHHOCTEW O0O0ydYarommxcs, ONnpesesieT BO3MOXKHOCTH MpeaMeTa
JUIsL  peanu3anuud  TpeOOBaHMI K  pe3yJabTaraM  OCBOCHUSI  OCHOBHOM
o0pa3zoBaTeIbHON MpOorpaMMbl Ha YpPOBHE OCHOBHOrO oO0miero oOpa3oBaHus, a
TaK)Ke TpeOOBaHUM K pe3yjbTaraM OOYYEHHUs] XMMHUU Ha YPOBHE LieJied U3y4eHUs
mpeAMeTa W OCHOBHBIX  BHUJOB  Y4YCOHO-TIO3HABATEIBHOW  JCSITEIHHOCTH
00yy4aroIerocs no OCBOEHUIO y4eOHOTO COJIEPKAHUS.

EcrtecTBO3HAHWE CIIYy)KUT OCHOBOW i (HOPMHUPOBAHHUS MHUPOBO33PCHHUS
00y4Jaromierocs, ero MpejCTaBICHU O MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (OpMUPYEMbIE XUMHUEH TMPEJCTABICHUS O B3aUMONPEBPAIICHUSIX
SHEPTUU M 00 HBOJIIOIMU BEIICCTB B MPHUPOJIE, O IMYTAX PEHICHHS TIO0AThHBIX
npo0jieM YCTOMYHMBOTO Pa3BUTHS YEJIOBEUYSCTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIICBON W SKOJOTUYECKON 0€30macHOCTH, TPOOIEM 3PaBOOXPAHCHHUS.

N3yueHue ecTecTBO3ZHAHUA:

CIIOCOOCTBYET  peajiM3allid  BO3MOXKHOCTEH  JJII  CaMOpa3BUTUA U
dbopMUpOBaHUS KYJbTYPBI IMYHOCTH, €€ 0011 1 (yHKIIMOHAIBHOW TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHHME MBIIUICHUS W TBOPYECKHUX CIOCOOHOCTEM
oOy4Jarommxcs, HABBIKOB HX CaMOCTOSITEILHOM  y4eOHOW JESITENbHOCTH,



AKCIEPUMEHTAIbHBIX U MCCIEAOBATEIbCKUX YMEHUH, HEOOXOIHMMBIX KakK B
MOBCEHEBHOM JKU3HU, TaK U B MPO(HECCUOHATLHOM NeITebHOCTH;

3HaKOMUT CO cCleuu(pUKod HayYHOrO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3TJIsJa HA €JMHCTBO MPUPOJIBI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATarnoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YyYarOLINXCS;

CHoCcOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOUIEHHMSI K €CTECTBEHHO-
HAy4YHbIM 3HAHUAM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOIMYECKOE
oOpa3zoBaHue 00yUYaIOIINXCS.

[IponeaeBTHUECKHI KypC XMMUU Ha YPOBHE OCHOBHOI'O OOIIIET0 00pa30BaHus
B 7 Kjacce OpUEHTHUPOBAH Ha OCBOEGHHE OOYyYalOUIMMHUCS  CHCTEMBI
IIEPBOHAYAJILHBIX ITOHATUN XUMUH.

CtpykTypa coaepkanusi IporpaMmbl  c(hOpMHUPOBaHA HA OCHOBE CUCTEMHOTO
noaxoga K u3ydeHuro. ColepkKaHUE CKIQAbIBAETCS W3 CUCTEMBI IOHATHH O
XMMHUYECKOM 3JIEMEHTE U BEILECTBE.

TeopeTnueckne 3HaHMS PACCMATPUBAIOTCA HA OCHOBE OMIMPHUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K JIpyromy, BBINOJHAS (QPYHKIUU OOBSICHEHUS W MPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTUYECKOTO MPUMEHEHHS M TOJYyYEHUS
W3Y4aeMBbIX BEUIECTB.

OcBoeHue nporpaMMmbl CHOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O
XUMHYECKON COCTABJISIONIEN HAy4YHOM KapTHUHBI MHUpa B JIOTHKE €€ CHUCTEMHOU
IIPUPOJIBI, IIEHHOCTHOTO OTHOWICHUS K HAYYHOMY 3HAHHMIO U METOAAM IO3HAHUS B
Hayke. M3ydeHne ecTecTBO3HAaHMS IPOUCXOAUT C NMPUBJIICYEHUEM 3HAHUW U3 paHee
U3yYeHHBIX Yy4eOHbIX mpenmeToB: «Okpyxaoomuid wmup», «buomorus. 5-6
KJIACCBD).

[Ipn nM3yyeHuM ecTecTBO3HAHUS MPOUCXOIUT (POPMUPOBAHHME 3HAHHUI OCHOB
XUMHYECKON HayKd Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKON
NEATEIBHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMeTa COCTOMT B (DOPMHPOBAHMHM CHCTEMBI XMMHYECKUX
3HAHUN — BaXHEUTTHX (HaKTOB, TIOHSTHIA, 3aKOHOB M TEOPETUIECKUX TMMOTOKESHUMN,
JOCTYNHBIX OOOOIICHUI MHUPOBO33PEHUYECKOTO XapakTepa, s3blKa HayKd, B
OpUOOIIEHNH K Hay4YHbIM METOJaM TMO3HAHUS MpPH H3YyYECHUH BEIIECTB H
XUMHUYECKUX peakluid, B (GOPMUPOBAHUU U PA3BUTUH MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUH B YYEOHO-TIO3HABATEIBHOM U y4eOHO-HCCIIEeIOBATEIbCKON
JESITeNbHOCTH, OCBOCHMM TPaBUI 0€30MacHOro oOpalieHHs C BelleCTBaMHU B
IIOBCETHEBHOM JKU3HH.

OO1ee yncno 4acoB, OTBEAEHHBIX IS M3ydueHUs Kypca «EcTecTBo3HaHue» B
7 knacce coctaBisieT 34 yaca (1 gac B Henenio).

COAEPKAHUE OBYYEHUS
I'naga L. IIpeaMeT XuMHUH ¥ METOJBI €€ U3yYCHUS.



[Ipenmer xumuu. 3HaUYE€HHE XMMHUH B KU3HU COBPEMEHHOrO uejioBeka. Tema u
BemlecTBa. CpoiicTBa BellecTB. [I[pumMeHeHne BEnecTB Ha OCHOBE UX CBOMCTB.
SABnenus, npoucxonsdimue ¢  BemecrBamu.  Dusnueckue - ABICHUS U
XUMUYECKUE SBJICHUSA. XUMHUYECKME peakuud. BelecTtBa, ydacTBYIOLIHME B
peaKuu: UCXOJHbIE BEUIECTBA U MPOAYKTHl peakuuu. I[IpU3HaKM XUMUYECKHUX
peakiuii: U3MEHEHHUE 1IBETa, BBIMAJICHUE WJIM PACTBOPEHUE OCAaJIKa, BBIJCICHUE
rasza, BbIJICJICHUE WJIM TOTJIONIEHUE TEIUJIOThl M CBETA, MOSBICHUE 3amaxa.
OcHOBHBIE MeTOABI MO3HaHWSA.  HaOmrogeHue U 3KCIEPUMEHT U3MEpEHHEe B
xumuu. V3ydyeHue rmiaMeHu cBeur U cnupToBku. ['unore3a u BeiBoa. OdopmiieHue
pe3ysibTaTOB 3KcnepuMeHTa. [IpakTuueckas pabora. 3HaKOMCTBO c
nabopatopHeiM oOopyaoBanueM. [IpaBuiia TeXHUKH O€30MaCHOCTH TIpH paboTe B
KaOuHeTe (J1abopaToOprn) XUMHUH.

Hemouctpanuu. Buaeodpparmentsl u  ciaiiapl  «EruneT-poadHa  XUMHK.
Konneknust creknaHHOW XUMHUYeCKOM mocyabl. Koiuieknusa wu3nenuid w3
allOMMHUS W ero  cruiaBoB. llomydyeHue — yruIeKMCIOro raza M €ro
B3aMMOJICHCTBUE C HM3BECTKOBOM BOJOM. B3ammopencTBHe pacTBOpa IMUILEBOM
COABbl C YKCYCHOM KHCIIOTOM. B3ammonencTBHEe pacTBOPOB MEIHOTOKYIOpoca U
HalaTteIpHOTro criupra. [lomkuranue mepcTsiHoM HUTH.

JlabopatopHsbie onbIThI 1. M3ydeHue CTpoeHUs TJIaMEHU CBEYH M CITUPTOBKH.
I'naga II. CTpoeHue BelleCTB M MX arperaTHbie COCTOSTHUSL.

Crpoenne BemecTB. bpoyHoBckoe nBmxkenue. Juddysus. Atomsl. Momekybl.
OCHOBHBIE TIOJIOKEHHMSI AaTOMHO-MOJIEKYJISIpHOTO YyueHus. Honbel. BemecTtBa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHMUSL.

ArperatHble cocTostHUs BemectB. l'aspl. JKupkoctu. TBEpable BemiecTsa.
B3anmubie niepexoabpl MEXKy arperaTHbIMH COCTOSIHMSIMHA BEIIECTBA: BO3TOHKA
(cyOnumanusi) W Jaecyoiumalvs, KOHACHCAIMs U UCTIapeHue, KpUCTAIIN3aIus U
IJIaBJICHHUE.

Hemonctpanuu. udbdys3uss nepmanranara kamuss B Boae. CoOupanue
npubopa Uil IOyYeHHUs] ra3a M MpOBEpKa €ro Ha repMeTUYHOCTh. Bo3ronka
CyXOTO JIbJia, WOJla I HaTaauHa.

Jlabopatopubie omnbiThl. HabmioneHue 3a OpOYHOBCKMM JIBIKEHHUEM (JBUKEHUE
yacTul Tymd B Bojae). JAuddy3us KOMIOHEHTOB [1€30[J0paHTa B BO3/IYXE.
Huddysus caxapa B Boje. ArperatHble COCTOSIHUSI BOJIBI.

I'nasa III. Cmecu BemecTB, X COCTAB.

UYucteie BemiectBa M cMmecu. CrnocoObl paznenenus cmeceil. ['omorennmie u
reTeporeHHblie cMecH. ['a3000pa3Hblie, KUJKUE U TBEPABIC CMECH.

l'azoBbie cMecu. Bo3nyx —mpuponanas razoBas cMmech. CocTaB BO3jyxa.
OObemHas 110711 KOMIIOHEHTa Ta30BOM CMeCH KaK OTHOIIEHHWE 00beMa JaHHOTO
raza K oomemy o0beMy cMecH. Pacuérhl ¢ UCIOIB30BaHUEM MOHITHSI «OObEMHAs
JIOJISI KOMITOHEHTA CMECHY.

MaccoBass 11071 pacTBOPEHHOrO BemiectBa. IIoHATHE O  KOHUEHTpalUU
pacTtBopa.

MaccoBas 107151 paCTBOPEHHOT'O BEIIECTBA, KAK OTHOIIEHUE MACCHI PACTBOPEHHOTO
BEILIECTBA K Macce pacTBopa. Pacu€rbl ¢ WCMOJIB30BAaHUEM MOHSITHUS «MaccoBas
JI0JIsI paCTBOPEHHOTOBELIECTBAY.



[IpakTrueckas pabota. IlpuroroBieHue pacTBopa ¢ ONpeneNIEHHONMAcCCOBOM
JIOJIEW pACTBOPEHHOTO BELIECTBA.

MaccoBas nona npumeced. Ilonarue o TexHuyeckoM oOpasue, 00 OCHOBHOM
KOMIIOHEHTE W O IpuMecd. MaccoBasg J0JsI NPUMECH, KAaK Ha3bIBAIOT
OTHONIIEHWE Macchl MpUMECH K Macce oOpasua. Pacuérel ¢ MCHosib30BaHHEM
HOHSITHUS «MACCOBAsI 10JIsl IPUMECEID».

Hemonctpanuu. Pasnmuunbie 00pa3nel  Mpamopa. Kosuiekiuss MuHEpasioB U
TOPHBIX MOPO/I. BuneodparmenT 10 0OHapyXeHHIO OOBEMHOW  J1OJH
KHCJIOPOJIa B BO3JYXE.

BuneopparmenTsl u cinaiiapl MpaMOpHbIX apTtedaktoB. Kosekuus OBITOBBIX,
KOH/JUTEPCKUX U MEIUMUMHCKUX cMmecell. Dddext Tunmans s KOJTOUIHBIX
pPacTBOPOB M Ta30BBbIX B3BECEH.

OOpa3ipl MEIMIMHCKUX M TUIIEBBIX PACTBOPOB C YKa3aHMEM MAacCOBOM J10JH
KOMITOHEHTA.

BuneodparMeHTsI U Cl1aiiipl U3AIUN U3 BEIIECTB 0COO0N YUCTOTHI.

I'naa IV. ®usnyeckue siBJIeHUA B XUMHUHU

Hexotopeie cmocoObl paszzaenenusi cmeceil. Paszgenenue cMeceil Ha OCHOBE
paznuuuii B (U3MYECKUX CBOMCTBAX WX KOMIOHEHTOB. OTcTanBaHue WU
nexantauud. LlentpudyrupoBanue. OunbtpoBaHue B J1abopatopuu, B OBITY U
Ha  MPOMU3BOJICTBE. OunpTpoBaHre W (QUWIbTpAT. Y CTAaHOBKA IS
bunbTpoBaHUS W TpaBwia paboThl ¢ Hel. beITOBbIe (UIABTPBI IS BOJIBI.
Ancop6iusi. Y cTpoHCcTBO IPOTUBOrasa.

Juctrmiuisiuys i neperoHka. JMCTUIIMpoBaHHAs BOJA W €€ TOJYYCHHE.
[Teperonka nedgtu. HegrenpoayKThi.

[Ipaktuyeckas pabGorta. BelpammBanue  KpUCTALIOB  cond  (AOMalIHUMN
AKCIIEPUMEHT).

[Ipaktnyeckas padora. O4ncTKa TOBAPEHHOM COJIH.

HemoHcTpanuu. Pa3neneHue cmecu NOPOLIKOB keie3a U cepbl. OTcranBaHMe
U JIGKaHTalMsl M3BECTKOBOIO MOJIOKA WJIM B3BeCHM Mejla B Boje. Paznenenue
BOJHOM CMECH PACTUTEIBHOIO Macjia C M[OMOUIIbIO JEJIUTEIbHON BOPOHKH.
entpudyrupoBanue (Ha meHTpUdyre UIA C TOMOIIBIO BUIACOPPATMEHTA).
Konneknust cnaiiioB  OBITOBBIX U MPOMBIIUICHHBIX MPUOOPOB, B KOTOPBIX
OpUMEHSeTCs UeHTpUu(yrupoBaHue. YCTaHOBKa [uisi (UIBTPOBaHHS U €€
pabora. Komnekmus  ObIToBBIX  GuiabTpoB.  AjcopOrusi — KyKypy3HBIMHU
NajouykaMyd MapoB IMaxy4yux BemlecTB. Koyulekuus MOBA30K M PECIHPATOPOB.
VYcraHoBka i NEPEroOHKM — JKUIKOcTed W e€  pabora  (MOdyyeHUe
IUCTUJUTUPOBAaHHON BOAbl). Buaeodparment «PektuduxanmonHas KOJOHHA
HedTenepepadaThIBAIOIIETO 3aBOJa U CXeMa €€ yCTPOMCTBay.

Komneknus «Hedth 1 HEDTEPOTYKTHI.

JIabopaTtopHbie onbIThl. POTALMsA CEPBI U3 CMECH C PEYHBIM ITECKOM.

I'naBa V. CoctaB BemiecTB. XUMHUYeCKHe 3HAKUA U GOPMYJIbI.

XHUMHUYECKUE DIIEMEHTBI. BemecTtBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO
CTPOEHUS.



XUMHUYECKUM 3JIEMEHT KakK Ompelei€éHHbId BUJ atoMoB. AtoMm. Monekyna.
XUMHUYECKHE JIEMEHTHl B MPUPOJIC. DJIEMEHTHBIM COCTAaB IUIAHETHl 3eMJIs U
e€ reoJIOrM4ecKux 000JIOYEK.

[IpocThie U ClIOKHBIE BEIIECTBA. AJUIOTPOIIUS M aJTIOTPOITHBIE MOAU(PUKAIINH.
XUMUYECKHE 3HAKM M XUMHUYecKHe (OpMysbl. XHUMHYECKHE CHUMBOJbBI, HX
MPOU3HOIIEHWE W HAa3BaHWsA. JTHUMOJIOTUYECKHE Haydajla Ha3BAaHUM XUMHYECKHX
3JIEMEHTOB.

Tabmuma xumuueckux dnemeHToB JI.MI. MeHneneeBa u e€  CTpyKTypa:
nepuojbl (OOJIbIIME W Majible) W TpyNmbl (TJaBHBIE M MOOOYHBIC IMOTPYIIIHI).
OtnenbHbIE TPYIIBI XUMHUYECKUX

AJIEMEHTOB: IIEJIOYHBIX METAJUIOB, TAJIOTE€HOB, OJIATOPOJHBIX Ta30B. XUMHUYECKHE
dbopmynel U dopmynbHble  eauHUlBl.  KoadduiumeHTsl W WHIEKCHI.
Nudopmaiiusi, KOTOpyr0 HECYT XUMHUUYECKUE CUMBOJIBI U (POPMYJIBI.
OTHOCUTENbHBIE aTOMHAsg WU MOJEKyIsipHas Macchl. OTHOCUTEIbHAs aTOMHAas
Macca Kak BEJIMYMHA, MOKa3bIBaIOIas, BO CKOJBKO pa3 Macca aroMa JaHHOTO
ajeMeHTa OoJbllle MacChl aroMa Bojopoaa. OTHOCHUTENbHAs MOJICKYJIspHas
Macca M €€ HaxoxJaeHue. MaccoBas [0yl 3JIEMEHTA B CJI0XXHOM BEILIECTBE.
3aKOH COXpaHEHHUS MacChl BEILECTB.

JlononHutenbHast HHPoOpMaIKs, KOTOPYIO HECYT XUMUYECKHUE POPMYJIBI.
JleMOoHCTpanuu. Buneopparmentsl u  cmaiiael  «ONEMEHTHBIM  COCTaB
reoJIOTUYecKnX o0bomouek 3emin'. AnoTponus  KUCIOPOJa. Mogenu
(mapoctepxkHeBble u Crroapra -bpurieba) Mosjekyn pa3iaudHbIX MPOCTHIX H
CIOXHBIX BemiecTB. Tabmuma xumudeckux asnemeHnToB J[.M. Menneneena
(kopoTkomepuonnelii  Bapuant). Iloptpersr  M.SI.  Bepuemuyca u JLU.
Menpaeneena.

I'naBa VI. IlpocTbie BewiecTna.

Metamnbl. MeTamibl: XMMAYECKHE 3JIEMEHTHI U MPOCTHIE BEMIECTBA. MeTalibl U
CIUTaBbl B HWCTOPUU YEJIOBEUECTBA: MEJHBINA, OpPOH30BBIM W JKEJIE3HBIM BeEKa.
3HavyeHue MeTaJJIoOB U ciuiaBoB. OO01ue puznyeckue CBOMCTBa METAJIIOB.
[IpencraButenun wmetamwioB. JKene3o. TexHuueckn YMCTOE UM XUMHYECKHU
yucToe kene3o. JKeme3o —O0CHOBa COBPEMEHHOM MPOMBIIUIEHHOCTH U CEJIBCKOTO
xo3siicTBa. CruiaBbl Jkelie3a: YyryHbl U cTaiu. [lepenenbHbli U IUTEHHBIN YyTyHBI,
VX 3HAYCHHUE. YTIEPOJWCTAas W JIETUPOBAHHAS CTaldu, uX 3HadyeHue. [loHsaTue o
YEPHOU U LIBETHOW METAJIITYPTHH.

AJTIOMUHUN. Hcropus IIPOMBIILJIEHHOTO IPOU3BO/ICTBA ATFOMHHUSL.
[IpumeHeHne antOMUHUS HA OCHOBE CBOMCTB.

3on0To. Posb 30510Ta B UCTOpHM YeNOBEUYECTBA. 30JI0TO —METal IOBEIUPOB U
3TaJIOH MUPOBBIX JIeHET. [ [puMeHeHne 30710Ta Ha OCHOBE CBOMCTB.

OnoBo, ero cBOWCTBA M MpPUMEHEHHE. AJUIOTPOIMS OJioBa: cepoe U Oeioe
0J10BO. «OJOBSIHHASA YyMay.

Hewmetamisi. [TonokeHne  SJIEMEHTOB-HeMeTaioB B Ttabmmme .M.
Menpaeneena.

bnaropogueie rasel. Amorponus kuciaopoaa. CpaBHEHUE CBOWCTB MPOCTHIX
BEIIECTB METAUNIOB W HemeTawioB. [IpencraButrenu HemetamioB. Dochop wu



ero amiotpornHbie Moaudukanuu. CpaBHEHHE CBONCTB 0€JI0r0 W KpacHOTo
dbochopor. O6acTH UX MPUMEHEHUS.

Cepa u obmactu €€ mOpUMEHEHHUs. YTIEpOHA, €ro auloTPONHbIE MOAU(HUKAIUU
(ammMa3  um rTpadur), WX CBOWCTBA WU MNPUMEHEHHE. A30T, €ro CBOICTBA U
IPUMEHEHHE.

Hemonctpanuu. Komekiuss MeTawuioB W CIUIaBOB.  BuaeodparMeHThl H
cnannapl «Merammel M CIulaBbl B MCTOPUM  4esoBedecTBa».  Kosutexkuus
«YUyryHbl U CTAJIW».

BuneopparmenTsl u chaiiapl  «XyI0XKECTBEHHbIE M3JENHs M3 4YyryHa H
CTAJINY. Komnexkunss wm3genuii w3 aIIOMMHUA ©U = €r0  CIUJIABOB.
BuneodparmenTsl u cnaigpsl  «30JI0TO —MaTepHasl IOBETUPOB W MHUPOBBIE
nensru». Komnexkuus w3nenuit w3 onoBa.  Bugeodparment — «llasHue».
Komnekuuss HeMeTalsIoB —MpOCThIX BEHIECTB. BujaeopparMeHT WM Cllaiz
«Kucmopon —BemecTBo ropeHuss W AbixaHus». Ilomydenue Oenoro docdopa
U U3YYEHUE €ro CBOWCTB.

BuneodparmeHTs 151 CJIanIbI «AnnoTponusi  yriaepoaay. Monenu
KPUCTAJUTMUECKNX pemeToK anmaza u rpadurta. Kommekmus «AKTUBHPOBAHHBIN
yrojib U 00JaCTH €ro MPUMEHEHHUS.

I'openue cepol u pochopa.

JlaGopatopHbie ONBITHL. (O3HAKOMJIEHHWE C KOJUJICKI[MEH METalJIOB U CIUIABOB.
O3HaKkoOMJIEHHE C KOJUIEKIIMEW HEMETAIIIOB.

I'maBa VII. Choxkuble BemecTBa. OCHOBHBIE KJIACCHI HEOPraHUYeCKHX
COeIMHEeHM .

BanentHocts. BaneHTHOCTP Kak CBOWCTBO aTOMOB OJHOTO XHMHYECKOTO
AJIEMEHTA COEIHUHATBCA CO CTPOr0 ONPEAECIEHHBIM YHCIOM aTOMOB JPYroro
XUMHYECKOTO JJIEMEHTA.

DNeMEeHThl C TOCTOSHHOM W TEPEMEHHOM BaJlEHTHOCTHbIO. BbIBOI (hopmyiibl
COEANHEHNU I10 BaJIeHTHOCTU. Ha3zBaHue coeAMHEHNs 0 BAJIEHTHOCTH.

Oxcuapl. Oxkcuaesl kinaccudukanuss U cnoco0 oOpa3oBaHUS HUX Ha3BaHUM.
®dusnyeckrue CBOMCTBA OKCHUAOB. OKCHIIBI MOJIEKYJISIPHOTO U HEMOJEKYJISIPHOTO
ctpoenus. Poib okcunoB B mpupose. [lapaukoBsiil 3 dexr.

[IpencraButenu okcuaoB. Bopga, yriekucneiii ra3, okcun kpemuus (IV), ux
CBOMCTBA U IPUMEHEHHE.

Kucnotsl. KucnoTst, ux cocras u knaccudukanus. Pu3ndeckue CBOMCTBA KUCTOT.
Kucnoret  opranuueckue u  HeopraHumyeckue. HWunukatopel.  Tabmuna
pactBopuMocTu. CoJisiHas U cepHas KUCIOThI, UX CBOMCTBA U IPUMEHEHNE.
OcHoBanusi. OcHOBaHWs, HMX COCTaB M  Ha3BaHus. [ wuapokcorpymmna.
OcHoBaHusi pacTBOpUMbIE (IIEOYM) M HepacTBOpuMble. V3MeHeHue OKpacku
WHJIUKaTOPOB B WIEJIOYHON cpeae. [ mapokcuapl HATpusi, KaJIus U KaJIbIUs, UX
CBOMCTBA U IPUMEHEHHE.

Comu. Comu, ux cocraB u Ha3BaHuda. Knaccuduxamus. PactBopumocTts comneit B
BOJIe. XJIOpU/JI HATpUsI U KapOOHAT KaJbIUs, UX CBOMCTBA U MPUMEHEHHE.
Knaccuduxanus Heopranndeckux BeimiecTB. BemecTBa, ux kinaccudukanus u
MHOTOOOpasme. IlpocTeie  BemiecTBa:MeTauibl ©W  HeMmeTaibl.  CIIOKHBIE
BEILECTBA: OKCHU/[IbI, OCHOBAHUS, KUCIOTHI, COJIH.



Jemonctpanuu. Komnexkuuss okcuaoB. [amenue wuszBectu. Bo3ronka «cyxoro
JBJAY.

Komnexkuus ocnoBanui. Komnexkuus kucior. M3MeHeHne okpacku MHAMKATOPOB B
MIEIOYHOW U KUCJIHOTHOM cpenax. IlpaBmwino pasz0baBineHus CEpHON KHUCIOTHI.
OOyrnvBaHuE OpPraHWYECKUX BELIECTB M MaTepuUajoB CEPHOM  KHUCIOTOM.
Tabnua pacTBOPUMOCTH OCHOBaHMM, KHUCIOT U cojie B Bojae. Kosuiekuus
coneil. Jlabopatopubie  ombIThl.  [Ipomyckanue  BBIABIXa€MOTO  BO3/yXa
Yepe3u3BECTKOBYIO Boay. lMcciienoBaHue pacTBOPOB KHCIOT HWHAMKATOPAMHU.
HccnenoBanne pacTBOPOB LIETOYEN MHANKATOPAMH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 11O
XNMHUH HA YPOBHE 7 KNTACCA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIC PpE3yNbTaThl OCBOSHHUS IPOrPaMMbl OCHOBHOI'O  OOIIEro
o0Opa3oBaHMsI JOCTHTAIOTCS B XOJ¢ OOYYEHHUs ECTECTBO3SHAHUS B CIUHCTBE
y4eOHOW M BOCIHMTATEIBHOW JEATEIHHOCTH B COOTBETCTBHM C TPaJWIIMOHHBIMH
POCCHHCKHMH COITMOKYJIBTYPHBIMH M JIYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH,
NPUHATBIMU B OOIIECTBE IpaBWJIAMA W HOPMaMH IOBEJICHHUS W CIOCOOCTBYIOT
nporeccaM CaMOTIO3HAHUS, CAMOPA3BUTHSI M COLMAM3AINN O0YYarOIIIXCSI.

JIMYHOCTHBIE  pE3YNbTAaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYAIOIIUXCSI
PYKOBOJACTBOBAaTbCS ~ CUCTEMOW IO3MTHUBHBIX IICHHOCTHBIX OPHCHTAUHA W
pacIIupeHue ONbITa ACITSILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOTO BOCTIMTAHMUS .

[IEHHOCTHOTO OTHONIICHHSI K OTC€UYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY
U HAaydHOMY HACJICIWIO, TMOHUMAHHs 3HAYCHHS XHUMHYCCKOW HAYKH B KH3HH
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BJIANETh JOCTOBEPHOW HHGpOpMAIHEH O
NEPEIOBBIX JOCTHIKCHHUSIX M OTKPBITHSX MHPOBOH M OTEYCCTBCHHOH XHUMUM,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOMCTBE MHpa M OOIIECTBa;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NPEJCTABICHUS O COIMAIbHBIX HOpPMax M IMPaBHIaX MEKIUYHOCTHBIX
OTHOIIICHWH B KOJUICKTHBE, KOMMYHUKATUBHON KOMIIETCHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Y4eOHOMCCICIOBATEIbCKOM, TBOPYECKOW W JOPYTHX  BHAAX
NeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOHM [ESTEIbHOCTH IPH
BBITTOJIHCHUHM yUYEOHBIX, IMO3HABATCIbHBIX 3a/1ad, BBIMOJHCHUH XUMHUYCCKUX
9KCIICPUMEHTOB, CO3JITAHUN YUCOHBIX MMPOCKTOB, CTPEMJICHHS K B3aUMOTIOHMMAaHHUIO
M B3aUMOIIOMOIIM B TMPOIECCe O3TOW Y4eOHOW JeATCIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMIOBEICHHE M TIOCTYNKH CBOMX TOBapHIIEH ¢ MO3MIIUN
HPABCTBCHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHMS MTOCIIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO TO3HAHMSA

MHPOBO33PEHYECKHE IPEJCTABICHUS O BEIICCTBE W XUMHUYCCKON peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH W COCTaBIISIOININC



OCHOBY I IOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MHUpA, TMPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS MPUPOJIbI, B3aUMOCBS3AX 4YEIOBEKA C
IIPUPOAHOM CPEIOM, O POJIM XMUMHUU B IIO3HAHUHU 3TUX 3aKOHOMEPHOCTEW;

MO03HABATEJIbHbIE MOTHUBBI, HAINIPaBJICHHBIC HA IMOJYYCHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJUMBIC NJii OOBSCHEHHS HaOJI0JIaeMbIX ITPOIIECCOB W SIBJICHUH,
MO03HABATEIHHON, WHMOPMAIIMOHHOW M YHTATENIbCKOW KYyJIbTYphl, B TOM 4YHUCIE
HABBIKOB CaMOCTOSATEIBHON paboThl C Y4eOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPATypOr, TOCTYNMHBIMH TEXHUYECKUMH CpPEJICTBAMU HHQPOPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpEC K OOYYEHHI0O M TO3HAHWIO, JH0OO3HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMO0OOpa30OBaHMIO, MPOEKTHOW U  HCCIIENOBATEIbCKON
NESATeTbHOCTU, K OCO3HAHHOMY BBIOOpPY HANPaBJICHHOCTH M YPOBHsI OOy4YeHUS B
JIAIbHEHIIIEM;

4) opMHpPOBaHUS KYJIbTYPbI 3/I0POBbSI:

OCO3HAHME IIEHHOCTU JKW3HHU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKU Ha 3JI0pOBBIM 00pa3 >KU3HU, OCO3HAHUE TMOCJIECACTBUU U
HETMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS AJIKOTOJIsI, HAPKOTUKOB, KYpEeHUSI),
HEOOXOIUMOCTH COOJIFOJIEHUs TMpaBwi O€30MacHOCTH TNpH  OOpalleHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PeaibHOMN KU3HM;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUYECKOMY U3YUYECHUIO podeccuii U Tpyia pa3iudHOro poja,
YBOXEHHE K TPYIAy M pe3yibTaTaM TPYJIOBOM JEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE MIPUMEHEHMS TPEAMETHBIX 3HAHUN MO XWUMHUM, OCO3HAHHBINA BBIOOP
WHIMBUIyaIbHON TPACKTOPUU MPOJIOJKEHUST 00pa30BaHusl C Y4ETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
ycrneumHou npodeccuoHanbHON NESITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH QIaITUPOBATHCS B MPOPECCHOHAITBHON CPEIE;

6) IKOJIOrH4ecKOro BOCIIUTAHUSA:

AKOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOIICHUE K MPUPOJE KAK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHOro o0Opasza KHU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nUecCKOMy M TICHXHMYECKOMY 370POBBIO, OCO3HAHHWE IIEHHOCTH COOJIIOICHMUS
paBmII 0€30TMIACHOTO MOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYAIIUAX,
YIPOKAIOMINX 3I0POBBIO U )KU3HHU JIIOACH;

CIIOCOOHOCTH TPUMEHSTh 3HAHMSUISL TMOBBIIIEHUS YPOBHS 3KOJIOTHYECKOU
KYJIbTYPBI, OCO3HAHUS TJIOOAIILHOTO XapaKkTepa PKOJIOTHUYECKUX MPoOIeM U myTe
UX PELIECHUS MOCPEICTBOM METOJ0B XUMUH, SKOJIOTUYECKOTO MBIILJICHUS, YMEHUS
PYKOBOJICTBOBATbCSI UM B I103HABATEJIbHOM, KOMMYHMKATUBHOW W COLIMAJIBHOU
IPAKTHUKE.



METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX PE3YNbTATOB BBIACISAIOT 3HAUYUMBIC JUIS
dbopMUpoBaHUST MHUPOBO33pEHUS] OOIICHAyYHbIE TOHSATHS (3aKOH, TEOpHs,
NPUHIIUI, TUTIOTe3a, (aKT, CUCTeMa, MPOLIECC, SKCIEPUMEHT U JIPYTroe.), KOTOphIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpEIMETax M TMO3BOJISIIOT Ha
OCHOBE 3HaHUUN U3 ATUX MPeAMETOB (HOPMUPOBATH MPEACTABICHUE O IEJIOCTHOM
HAy4YHOUM KapTHHE MUpA, U YHUBEpCAIbHbIE yueOHbIe IeHCTBUA (ITO3HABATEIBHEIE,
KOMMYHUKaTUBHbIC, PETyJIATUBHBIC), KOTOphIE oOecrneunBaioT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHUIO Yy4eOHOM
JeSITEIbHOCTH.

Ilo3naBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eilicTBUS

ba3oBble Jornyeckue AeicTBUA:

YMEHHS HCIIOJIb30BaTh IMPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUH
3HAHWI: PacKpbIBaThb CMBICT XMMHUYECKUX MOHATHHA (BBIIEISATH UX XapaKTEpHbIC
NPU3HAKK, YCTAaHABJIMBATh B3aWMOCBS3b C JIPYTHMMH TOHSATHSIMH), HCIIOJIb30BATh
MOHATHS JUIS OOBSICHEHUS OTACIBHBIX (DAKTOB M SBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPHUH IS KJIaCCHU(PUKAIUA XMUMHYCCKUX BEIIECTB M XUMHUYECKHUX PEaKIIUi,
yCTaHABJIMBATh MPUYMHHO-CJICJACTBECHHBIC CBSI3M MEXKIY OOBEKTaAaMH HW3Y4YCHUS,
CTPOUTH JIOTUYECKHUE PACCYXACHHS (MHAYKTHUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHN),
JICJIaTh BBIBOJIBI 1 3aKTFOUCHHUS;

YMEHHE TPUMEHATH B TIPOIECCE TO3HAHUSA TOHATHS (MIPEAMETHBIC W
MeTaIpeMETHBIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJICITH, UCITOJIB3yEMbIC B XUMUH,
mpeoOpa3oBEIBATh MIMPOKO MPUMEHIEMbIC B XUMUHU MOJCIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI D3JIEMEHTAa), XUMHUYeckass ¢Gopmysia U YypaBHEHUE
XUMHUYECKON PEaKIUU — MIPH PEIICHUN y4eOHO-TTO3HABATEIbHBIX 3a7a4, ¢ YIETOM
ATUX MOJETHHBIX TPEJCTABICHUN BBISABISATh W XapaKTEPU30BATh CYIICCTBCHHBIC
MPU3HAKU M3Y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB M XUMUYECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CJICJACTBEHHBIE CBS3U U
MPOTUBOPEYHSI B M3Y9IaeMbIX MPOIECCAX U SBICHUSX.

ba3oBble uccienoBarebCcKue 1eiiCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHWA, a TakXKe B KAadyeCTBE OCHOBBI i (DOPMUPOBAHUS THIIOTE3BI TIO
IPOBEPKE MPABUILHOCTH BHICKA3BIBAEMBIX CYXKICHUMN;

NpPUOOPETeHHE ONBITa M0 IUIAHUPOBAHUIO, OPTaHU3AMH W TPOBEIICHUIO
YUYCHUYECKHX DJKCIEPUMEHTOB, YyMEHHE HaOmomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €0 PE3YNbTaT, (OPMYIHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEIEHHOTO OIbITA, UCCIEOBAHUS, COCTABIATh OTYET
0 MpoJIeTTaHHOM padoTe.

Pabora ¢ nnpopmanmeii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W HWHTEPHPETUPOBATH HH(POPMAIUIO
pPa3NTUYHBIX BUJIOB U (HOPM MpECTaBICHUS, MOJIYyIaeMyI0 U3 Pa3HbIX UCTOYHUKOB



(HayyHO-TIOMYJIApHASl  JINTEpaTypa XUMHUYECKOTO COJAEpKaHUS, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHETa), KPUTUYECKHU OIICHUBATh MPOTUBOPEUUBYIO H
HEZ0CTOBEPHYIO MHPOPMAIIHIO;

YMEHHE MPUMEHSITh Pa3jiudyHble METOAbl U 3alpPOCHl MPHU TOUCKE U O0TOOpE
uHGOpPMAIIMK ¥ COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JUISI BBITTOJIHCHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/la4 OMPEEIEHHOTO THUIIA, TPUOOPETEHHE OMBITA B
00JacTM  HMCHOJB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJb30BAHUS PA3IMUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENILHO BHIOMPATh ONTUMANBHYIO (POpMy MpeAcTaBiIeHUs] UHPOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIO0XXHBIMU CXEMaMH, JuarpaMMaMu,
apyruMu popmamu rpa@uKku U KX KOMOMHAIIUSIMU;

YMEHHE HCHOJb30BaTh M AaHAIM3UPOBATH B Tpolecce Yy4eOHOU W
UCCJIeI0BATEIbCKON AESITENIbHOCTH MH(OPMAILMIO O BIMSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SICTBA M TPAHCIIOPTa HA COCTOSHHUE OKPYKAIOIIEH MNPUPOIHOM
Cpenpbl.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe elCTBHS:

yMEHHUS 3aJaBaTh BOMPOCHl (B XOAe Juajora W (WIM) JHUCKYCCHH) TIO
cymecTBy  oOcykaaemMod  TeMbl, (QOpPMYyJIHpPOBAaTH CBOM  IPEAJIOKECHHS
OTHOCHUTEJIBHO BBITIOJIHEHUS PEIJIOKEHHOH 3a/1auH;

YMEHHUS  TMPEACTaBIATh  MOJYYEHHbIE  pe3ysibTaThl  MO3HABATEIbHOMN
JESATEIbHOCTY B YCTHBIX W TIMCbMEHHBIX TEKCTax; JenaTh MPE3CHTALUIO
PE3YJbTATOB BBIMNOJHEHUS XUMHUYECKOIO 3KCIepuMeHTa (1abopaTopHOro OmMbITa,
1a00paToOpHOM pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOEKTA);

YMEHHUSI y4eOHOro COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEJIbHOM W HUCCJENOBAaTEIbCKOM  JAESITENIbBHOCTH  NpPU  PELICHHUH
BO3HUKAIOLIMX MpOOJIEeM HAa OCHOBE y4€Ta OOLIMX HHTEPECOB M COIIACOBAHMS
no3uuuid (00CcyxaeHusl, OOMEH MHEHUSMH, «MO3TOBBIE LITYPMbI», KOOPAUHALUS
COBMECTHBIX JECHCTBUH, OINpEAEIEHNEe KpPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM PabOThI U Apyrue).

PeryasiTuBHbIC YHUBEpCAJIbHbIe Y4eOHBIE 1efiCTBHSA:

YMEHUE CAMOCTOSITEIbHO OMNPENeNATh LEIU JEATEeIbHOCTH, MIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIIUPOBATh M TMPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JeSTENHHOCTD, BEIOMPATh Hanbosiee 3(hPeKTUBHBIE CITOCOOBI pEIICHUsT yUeOHBIX U
MO3HABATEIbHBIX 3aJlay, CaMOCTOSITEIbHO COCTaBJISITh WU KOPPEKTUPOBATH
IPEUIOKEHHBIM  aITOPUTM JEUCTBUU MPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJIy4eHUSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHMBATh COOTBETCTBHUE IMOJIYYEHHOrO pe3yjbTaTa 3asBICHHON LIEJIH, YMEHUE
UCIIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IPE/IJIaraeMbI€ B YCIOBUU 3aIaHUM.

NPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHMIO O0S3aTEIBHOIO
coliepKaHus, YCTAHOBJIEHHOTO JaHHOW (enepalbHOW paboyeil mporpaMMon,



BBIJICTISIFOT: OCBOCHHBIE OOYYArONIMMUCS HaydHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
NEHUCTBHM, crenuduyeckue g TPEAMETHOM 00sacTH  «XUMHS», BHJIBI
NESTENBbHOCTA MO  TOJYYEHUI0O HOBOTO  3HAHUA, €ro HWHTEpIpeTaIuu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyAIIUSX.

K xonIty oOydenus B 7/ Kjacce MpeAMETHbIC pe3yIbTaThl HA 0a30BOM ypOBHE

JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PaCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX IOHSATHUNA: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAsl U
MOJIEKYJISIpHAasi Macca, OKCHJ, KHCIOTa, OCHOBaHHE, COJIb, PacTBOD,
MaccoBasi J10J1s BelecTBa (IIPOLIeHTHAs KOHIIEHTPalKs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSITHH H
MPUMEHSTB 3TH MIOHATHS IPY OTTUCAHUU BEIICCTB,;

e HCIMOJb30BaTh XHMMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBJICHHS (Hopmyd
BEILIECTB;

e OIpEIENsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
MPUHAJIC)KHOCTh BELIECTB K OINPEACIEHHOMY KJIACCy COEIUHEHUH IO
dhopmynam;

e OIKCHIBATH U XapakTepu3oBaTh TaOauuyHyro (opmy Ilepuoauyeckoii
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh TMOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
0O0JIbIINE TIEPUOBI;

e KJACCU(PUIMPOBATH XUMUUECKHUE FJIEMEHTHI, HEOPTAaHUYECKHUE BEIIECTBA;

e BBIUKUCIISITH OTHOCHUTEIIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO  MAacCChI
BEILIECTB, MAaCCOBYIO JOJII0 XHMHYECKOTrO »JJeMeHTa 1o dopmyle
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEILIECTBA B paCTBOPE;

e TMPUMEHSATH OCHOBHBIE OMEPAIIUU MBICIUTEIBHOU NESITEILHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, 000O0IIEHHE, CHUCTEeMaTH3aIUI0, KIaCcCH(PUKAIHIIO,
BBISIBJICHUE TMPUYUHHO-CICACTBEHHBIX CBSI3€M — JJI1 U3Y4YE€HUS CBOWCTB
BEIIIECTB, €CTECTBEHHO-HAYYHBIC METOJBI TO3HAHWS — HaOII0IeHUE,
U3MEPEHUE, MOACIUPOBAHUE, FIKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN );

e ClIEIOBAaTh  MpaBWIaM  TOJIb30BaHMS ~ XUMHUYECKOW  MOCYJoM U
nabopaTopHbIM 000pYIOBAaHWEM, a TaKXe TMpaBWiaM OOpaIeHus C
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIHUSIMU 10 BBIIOJHEHUIO
1a00paTOPHBIX XMUMHYECKUX OIBITOB IO MPUTOTOBIEHHUIO PACTBOPOB C
ONPEAECIEHHON MAaCCOBOM JIOJIEH PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH
U MPOBOAUTH XUMUUYECKUE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PaCTBOPOB
IeJI0Ye U KHUCIOT C MOMOIIBI0 MHANKATOPOB (JTakMyc, (henondranenH,
METHJIOPAHX U JPYTHUE).



TEMATHUYECKOE IINTAHUPOBAHUE

KoanuectBo yacoB DJIeKTPOHHbIE
HaumenoBanue nudpoBLIe
Ne n/m IpaxkTuyeckue (mupp )
pa3aesioB MPOrpaMmabl Bcero o0pa3oBaTejibHbIE
padoThI
pecypchl

1 [Ipenmer xumuu u 4 1 bubnunoreka [HOK
METO/IbI €€ U3YUYEHHUS https://m.edsoo.ru/7f41837c

5 CrtpoeHue BemecTsa U ux 2 bubnnoreka LIOK
arperatHble COCTOSHUS https://m.edso0.ru/7f41837c

3 CmecH BeIlIecTB, UxX 5 1 bubmuoreka IJOK
COCTaB https://m.edso0.ru/7f41837c

4 DdusnUecKHe SIBIEHUS B 3 1 bubnuoreka [JOK
XUMHUH https://m.edso0.ru/7f41837c
CocraB BEIIECTB. Bubmorexa [IOK

5 XUMHUYECKHE 3HAKU 5

https://m.edsoo.ru/7f41837c
(bopMyIIBL.

Bubnuorexa [JOK
I1 . 4

6 POCTRIC BetlecTa https://m.edso00.ru/7f41837c
Crio>kHBIC BEIIECTRA.

7 OCHOBHBIE KITaCChI 9 bubnmnoreka [JOK
HEOPraHMYEeCKHX https://m.edso0.ru/7f41837c
COSIMHEHUH.

PesepBHOE Bpemst 2 bubmorera [OK

p p https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 34 3
1O ITIPOI'PAMME
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IHOYPOYHOE INTAHUPOBAHHUE

N KoumnuectBo yacos Jata DJIEeKTPOHHbIE
uugposbie
n/ Tema ypoxka Bcer IIpakTyeckun | H3YyYeHH
oOpa3oBaTe/ibHbIE
n 0 e padoThbl b
pecypchl
- bub6mmorekxa [JOK
1 PEAMET 1 https://m.edsoo.ru/ff0d21
XUMHUHU.
Oc
SIBneHms, bu6mmoreka [JOK
2 MPOUCXOJISIIUEC 1 https://m.edsoo.ru/ff0d22
C BEIECTBAMHU Te
HaOnronenue u bu6munoreka [JOK
3 HKCIIEPUMEHT B https://m.edsoo.ru/ff0d22
XUMUHU fe
[IpakTnueckas
pabota Ne 1
«IIpaBuna
izgzn;z —_— bubnuorexa [JOK
4 __p P 1 1 https://m.edsoo.ru/ff0d23
MPUEMBI
dc
oOparmeHus ¢
1a00paTOpPHBIM
o0opynoBaHuEM
»
CThocHIC bu6mmoreka [{OK
5 TPOCHH 1 https://m.edsoo.ru/ff0d26¢c
BEILIECTB
a
ArperaTtHblie bubmoreka [JOK
6 COCTOSIHUS 1 https://m.edsoo.ru/ff0d2a6
BEILIECTB C
Yucteie bubmuoreka [JOK
7 BEIECTBA U 1 https://m.edsoo.ru/ff0d2be
cMmecHu 8
bu6mmoreka [JOK
8 ["a30BBIE CMecH 1 https://m.edsoo.ru/ff0d2a6
C
MaccoBas 101 bu6nunorekxa [JOK
9 PacTBOPEHHOI O 1 https://m.edsoo.ru/ff0d2d
BEIIECTBA 50
10 [IpaxTrueckas 1 1 bubnmnoreka [IOK
pabota Ne 2 https://m.edsoo.ru/ff0d2ea
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«IIpurorosiienun
€ pacTBOpa ¢
onpeaenEHHON
MacCOBOH AoJei
PacTBOPEHHOI O
BEIIIECTBaY

D

MaccoBast nonsg

bu6mmoreka [{OK

11 . https://m.edsoo.ru/ff0d32
npumecei
3c
Hexkoropeie
p bubmuoreka IJOK
12 CHOCOBRT https://m.edsoo.ru/ff0d35
pazneneHus
y Oc
cMmeceit
bubmuoreka [JOK
13 | JwcTmui https://m.edso0.ru/ff0d52
WJIU TIEPErOHKa
30
[IpakTnueckas
pabora Ne 3
P
« asf_[cin(eHI/Ie bubmuoreka [JOK
14 cMeced (Ha https://m.edsoo.ru/ff0d37f
npumMepe 3
OYUCTKH N
IIOBapEHHOU
COJIN )»
< bu6mmorekxa [JOK
15 HIMHTHCCIe https://m.edsoo.ru/ff0d3al
2JIEMEHTEI
6
XUMHYeCKre
3HakH. Tabauia bu6mmoreka [JOK
16 XUMHYECKHUX https://m.edsoo.ru/ff0d3b
anemenTtoB J[.U. 88
MenneneeBa
X Bbu6mmnorexa [JOK
17 HIMHTHCCIKHE https://m.edsoo.ru/ff0d57
bopmyibt
08
STOHOC:TeHBHaH bubmmoreka [JOK
TOMHas U
18 https://m.edsoo.ru/ff0d3f3
MOJIEKYJIIpHast 4
MaccChI -
O6o0menue u bu6mmoreka [JOK
19 CHUCTEMATH3ALIHS https://m.edsoo.ru/ff0d40c
3HAHUM 4
20 MeTarms bubmuoreka [JOK

https://m.edsoo.ru/ff0d42
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https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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https://m.edsoo.ru/ff0d40c4
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90

bub6nunorexa [JOK

21 Hpencrasmutent https://m.edsoo.ru/ff0d44
METaJlIOB 8e
bu6mmoreka [JOK
22 Hemeramis https://m.edsoo.ru/ff0d46
14
N bubmuoreka [JOK
23 PEACTABITEH https://m.eds00.ru/ff0d49
HEMEeTaJJIOB 7a
bu6mmoreka [JOK
24 BanentHocTh https://m.edsoo.ru/ff0d47
90
bu6mmoreka [JOK
25 BaneHTHHOCTD https://m.edsoo.ru/ff0d4c4
a
bub6nunoreka [JOK
26 Oxcupt https://m.edsoo.ru/ff0d4ae
2
bu6mmoreka [JOK
27 Hpencrapntenmt https://m.edsoo.ru/ff0d4d
OKCHJIOB
do
Kucnortsr. bubmoreka [JOK
28 [TpencraButenu https://m.edsoo.ru/ff0d4d
KHCIIOT do
OcHoBaHu4. bubnuoreka [JOK
29 [IpencraButenu https://m.edsoo.ru/ff0d50
OCHOBaHMI1 d2
Comn. bu6maunoreka [JOK
30 [IpencraButenu https://m.edsoo.ru/ff0d4d
conen do
Knaccudukarus Bbubmmoreka [JOK
31 HEOPTraHMYECKH https://m.edsoo.ru/ff0d4f4
X BEIIECTB. 2
Knaccuduxkarus bubnuoreka [JOK
32 HEOPraHUYCCKH https://m.edsoo.ru/ff0d54
X BEILECTB. 2e
33 PesepBHblii
YpOK
34 PezepBHbIii

YPOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YYEHUKA

» Xumus: 8-i kiacc: 6a30BbIl YPOBEHB: YUCOHUK; S-€¢ U3aHue, IepepadOTaHHOE,
8 kmacc/ I'abpuensa O.C., Octpoymos WN.T'., Cnaakos C.A. AkiioHepHoOe

obuiectBo «M3marensctBO «IIpocBenienue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://m.edsoo.ru/7f41837c



