AOKYMEHT MOAMNMCAH YTBepncz[eHa B coctaBe OOIT OO0
SNEKTPOHHOW NOAMUCHIO MKOY COIH N(_)24 p.l_[. IOpTLI
Snesoren Epodbocs Brapump Moveeomt MPUKAa30M JUPEKTOpa
e R ot 31 aBrycra 2023 r Ne105

PABOYAS TIPOTPAMMA
(ID 893410)

yueOHoro npeamera «Xumus. ba3oBblil ypoBeHb)

T oOyuarommxcs 8 — 9 Ki1accoB

p.n. FOpTHI 20231



COJAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMuM B )KM3HU 4Ye€I0BEKa. XMMUS B CUCTEME HAYK.
Tena wm BemecTBa. DU3MYECKUE CBOWCTBA BEMIECTB. ArpPEraTHOE COCTOSIHUE
BellecTB. [loHsiTHE O MeTOojax Mo3HAaHMUSI B XUMHUU. UMCThIE BEHIECTBA M CMECH.
CriocoOnlI pazzeneHusi cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE BJIeMEHThl. CHMBOJIBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas ¢opmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JJIEMEHTOB.
3aKkOoH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOcHUTENbHAsE aTOMHas Macca.
OTHOCUTENbHAST MOJIEKYJIsIpHAas Macca. MaccoBast 10J11 XUMHUYECKOTO JIEMEHTa B
COCAMHEHHUH.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3anMocBsi3b KOJIMYECTBa,
Macchl W 4YHCla CTPYKTYPHBIX €AMHUIl BellecTBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCMHEHUHN.

Du3nuecKrue U XMMUYECKHUE SIBICHUS. XUMHUUECKas peakius U €€ MpU3HaKH.
3aK0H COXpAaHEHHsS MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHUs. Knaccuduxarus
XUMHUYECKUX PEaAKIHi (COeAMHEHUS, Pa3JIOKEHUS, 3aMeIleHUsI, OOMEHA).

Xumuueckuui IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHN IMOCY/IOH, MpaBujiaMu pabOTHl B JIAOOpATOPUH U
npuémMamMu o0palleHus ¢ J1abopaTopHbIM O00OpPYAOBaHUEM, U3YUCHUE U OINMCAHUE
¢bu3nuecKkux CBOMCTB O00pa3lOB HEOPraHMYECKUX BEIIECTB, HaOIIOJCHUE
¢u3nueckux (IIaBJI€HUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMsS BOJbI) U XUMHUYECKUX (FOPEHHE CBEUHU, MPOKAIUBAHUE
MEHOU TTPOBOJIOKHU, B3aUMOJICHCTBHE Meja ¢ KUCIOTON) SIBJICHUH, HAOMIOACHUE U
ONMCAaHUE NPU3HAKOB MPOTEKAHUS XUMHUYECKHUX peakuui (paslioxKeHUe caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3ioKeHHe TMAPOKCHUIIA
menu (I1) mpu nHarpeBanuu, B3auMoJieicTBUE kele3a ¢ pactBopoM conu meau (II),
U3y4eHHE CIOCOOOB pa3/esieHus CMECEeil: C MOMOIIbI0 MarHuTa, (PHIBTPOBAHHE,
BbINIApUBAHUE, JUCTHIIAIMSA, XpoMaTorpadusi, MPOBEJCHUE OUYUCTKH TTOBAPEHHOU
comy, HaOJIOJEHWE U  ONHUCAaHWE  pPe3yJbTAaTOB  MPOBEACHHUS  OIBITA,
WJUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHWS MACChl, CO3JaHUE MOJIEJEd MOJIEKYJI
(ILIapOCTEPHKHEBBIX).

Ba:kHeililne nmpejacTaBuTe/ M HEOPraHMYECKHUX BellleCTB

Bo3nyx — cMech razoB. CoctaB Bo3zayxa. Kucinopoa — 3iaeMEHT U MpocToe
BemecTBo. Haxoknenue kucimopoga B mpupoie, (U3MUYECKUE M XUMHUYECKHE
cBorictBa (peakiuu ropenus). Oxcupabl. Ilpumenenune kuciopoga. CrocoObl



MOJIYYeHHUS] KUCIopoAa B J1abopaTOpuud W TPOMBINUIEHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — aJIoTponHas MOAU(PUKALIMS KUCIOPOIa.

TemnoBoit 3p(deKT XMMHUYECKOW peakUuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W SHIOTEPMHUYECKUE pEAKIUHU. TOIUIMBO: yrojib M METaH. 3arpsi3HEHUE
BO3/lyXa, YCWICHHE MAPHUKOBOTO d(pdekTa, pazpyieHrne 030HOBOTO CIIOSI.

Bopopon — nsnemeHnT uM mpocroe BemecTBO. Haxoxzaenue Bomopona B
npupoae, GU3MUYECKHEe U XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nosyyeHnus. Kucinotsl u comnu.

Monsipabiil 00bEM ra3oB. PacyéTsl N0 XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kak pactBoputelib. PacTBOpHI.
HacelllleHHBIE M HEHACBIIEHHBIE PAacTBOPHI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBast 10Ji BEIIECTBA B PaCTBOpE. XMMHUECKHUE CBOMCTBA BOAbl. OCHOBAHUS.
Ponb pacTBOpOB B mpUpoOJI€ U B KU3HU 4esnoBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmueckux coenuuenuit. Oxcuasl. Knaccudukarms
OKCUJIOB:  cosieoOpasyiomue  (OCHOBHBIE, KHUCIOTHbIE, amMOTepHbIE) U
HecosneoOpazyronme. Homenknatypa oxcuaoB. Pu3uyeckue U XUMUYECKHUE
CBOMCTBA OKCHUIOB. [lonyuenune okcuaos.

OcHoBanusi. Krnaccudukanusi ocHOBaHUM: WIENOYM UM HEPACTBOPUMBIC
ocHoBaHusA. Homenknarypa ocHoBaHuil. duszndeckue M XUMUYECKHUE CBOMCTBA
ocHoBaHuu. [lonydyeHre oCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucior. @usnueckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psan aktuBHoctm mertamnoB H. H. bekerosa.
[TonydyeHue Kucor.

Conu. Homenknartypa coiieil. @U3M4eCKue U XMMHYECKUE CBOMCTBA COJICH.
[Tosmyuenue coiiei.

['eneTndeckas CBsI3b MEXKY KJIaCCaMU HEOPraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIIPEJEIICHUE COJEP)KaHUs KUCIOpOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacno3HaBaHME€ M U3YYEHUE CBOWCTB KHUCJIOpOJAa, HAOII0/IeHNE
B3aUMOJICMCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HUKHOBEHUS W
IMpeKpamieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpasllaMu OKCHIOB U
ONMCAaHUE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PpACIIO3HABAHHE M H3YyUYCHUE
CBOMCTB BOJIOpojia (ropeHue), B3auMojecTBue Bojgopoaa ¢ okcuaom meau (II)
(BO3MOXXHO HMCIOJIb30BaHUE BUACOMATEPHUAIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C
Pa3JIMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OIMPEACIEHHON
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEILIECTBA, B3aWUMOJECHCTBUE BOABI C METAJIIAMHU
(HaTpueM ©  KajmplueM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHANIOB),



UCCIIEJIOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0/IeHNEe U3MEHEHMSI OKPAaCKU MHAMKATOPOB B pacTBOpax KHUCIOT U LIEJIOYEH,
uzydeHue B3aumojeiictBusa okcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KHCJIIOT C MeTajulaMH, pPEaKUMi HEUTPAIM3ALNH, ITOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAaHHM, BBITECHEHHME OJHOIO METAJIa IPYyTMM K3 PacTBOpa COJM, PEUICHUE
DKCHEPUMEHTAIBHBIX 3a1ad 10 TeMme «BakHeWluMe KiacChl HEOPraHWYECKHUX
COECIMHEHUN).

Iepuoanuecknii 3akoH u Ilepumoamueckass cucreMa XHMHYECKHX
yiemenToB JI. . MenpaeineeBa. CrtpoeHue aroMoB. XHMHYECKasl CBA3b.
OKHCINTETbHO-BOCCTAHOBUTEIbLHbIE PEAKIMHU

ITepBble MOMBITKM KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
IpyNNax CXOJHBIX DJJEMEHTOB (ILLUEJOYHBIE U IIEJIOYHO3EMEIbHBIE METALIbI,
raJloreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBL.

[Tepuonuueckuii 3akoH. [leprpoanyeckas cucremMa XMMHYECKUX 3JIEMEHTOB /1.
NU. Menneneesa.  KopoTkomepuonHas W JJIUMHHONEpUOAHAs  (QOpMBI
[Tepuoguueckont cucrembl xumuueckux aiaemMeHToB J[. Y. Menneneesa. Ilepuobl
u rpynnbl. OHU3WYECKUH CMBICI IOPSAKOBOIO HOMEpPA, HOMEPOB INEPUONA U
IPYIIIBI AJIEMEHTA.

Ctpoenue atomoB. CoctaB aTOMHBIX sifep. M3otomnbl. DnekTponsl. CTpoeHue
JJIEKTPOHHBIX ~ 000JI0YeK aTroMoB MepBbIX 20 XMMMUYECKHX DJJEMEHTOB
Ilepuonnueckon cucremsl [[. M. MenzaeneeBa. XapakTepuUCTUKA XUMHUYECKOIO
AJIEMEHTA 10 €ro MojoxeHuro B llepnonnueckon cucreme . . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIAaM U IIEpUOAaM.

3nauenue [leproanueckoro 3akoHa u [leprnoandeckoil CHCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BuTHs Hayku U npaktuku. . 1. MenpeneeB — yd€HbIi U
IrpakKIaHUH.

Xnmuueckass cBs3b. KoBajieHTHas (moJisipHAss MW HENOJSpHas) CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKHUX IEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKLIUH.
[Iponieccel okucneHns 1 BOCCTaHOBIEHNA. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

U3ydyeHrue oOpa3lOB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
IMAPOKCUAA LMHKA C pacTBOPAMHM KHCJIOT M IIEJIIOYEH, IPOBEACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakliuy pa3ioKeHUs], COETUHEHU).

Mesxcnpedmemmnnie ceasu



Peanu3anus MeXNpeaMETHBIX CBA3€H NpHU W3YYEeHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4YE€pe3 HCIIOJIb30BAHME Kak OOIIMX €CTECTBEHHO-HAYUYHBIX
NOHATUH, TaK U MOHSITHUH, SBISIOIUXCS CUCTEMHBIMU JJI1 OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC TIOHATHSA: HAYYHBIA (PaKT, THIOTE3a, TEOPHUs,
3aKOH, aHaJM3, CHHTE3, KilacCuduKamms, MepUOIUIHOCTh, HAOJIOJICHHE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

@dusnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PAAMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUM 3apsll, BEIIECTBO, TEINO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (GU3NYECKUE BEINYUHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, TUTAHETHI, 3BE€3b1, CoMHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, rugpochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
IIOJIE3HBIE UCKOMAEMBIE, TOILUINBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemiecTBo M XUMHYECKasi peaKIUs

Ilepnonnueckuit 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHWUH CBOMCTB
XUMUYECKUX DJJIEMEHTOB IME€PBbIX TPEX MEPUOAOB, KalIMsl, KalbIUs M HX
COCAMHEHUM B COOTBETCTBUU C IIOJIOXKEHUEM JJIEMEHTOB B Ilepmoanueckon
CUCTEME U CTPOECHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHJBI XMMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKHUX
pPEmETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKH U
BHJla XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K Pa3Iu4HbIM KJaccaM HEOPraHWYECKHX
COEAMHEHN, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX PEaKIUil MO pa3IMYHbIM MPU3HAKAM (110 YHCITY
M COCTaBy YYacTBYIOIIMX B pPEaKIUU BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo
U3MEHEHUIO CTETEHEH OKMCIEHUS XMMHUYECKHX 3JIEMEHTOB, MO0 00paTUMOCTH, I10
YYaCTHUIO KaTajau3aropa). DK30- U dHIOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YPaBHEHHS.

[TonsiTue o ckopocTH xumMudeckod peakuuu. IloHsTHe 00 0OpaTUMBIX U
HEOOPATUMbIX XUMUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX U TeTepOTreHHBIX
peakumsx. Ilonsatue o xaranuze. [lonsaTue o xumudyeckom paBHoBecuu. DakTOpHI,
BIIMAIOIIME HAa CKOPOCTh XMMHUYECKOW pEaKUUU M TOJOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTETbHO-BOCCTAHOBUTENBHBIE ~ PEaKIUH,  JJIEKTPOHHBIM  OasiaHc
OKHUCJIUTEIBbHO-BOCCTAHOBUTEIBHOM ~ pEaKLuu. CocraBineHue  ypaBHEHUH



OKHUCJIMTEIIBHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HCIOJB30BAHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus ANEKTPONUTUIECKON TUCCOUUALMHU. DIEKTPOJINUTHI U HEIJIEKTPOJIUTHI.
Karnonel, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C PA3JIMYHBIMU BUJIAMU
XUMHUECKO# cBsizu. CreneHs aucconuanuy. CUIbHBIE U CIa0bIe AIEKTPOIUTHI.

Peaxiun nonHoro oomMeHa. Y cnoBusi MPOTEKaHUs PEaKIMii HOHHOTO OOMeEHa,
MOJIHBIE M COKpAllEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBoOWCTBa KHUCIOT,
OCHOBaHMI W cCcoJed B CBET€ MNPEACTAaBICHUU OO0 BIEKTPOIUTHUYECKOU
nucconnanvu. KauectBeHHble peakiny Ha MOHBL. [IoHATHE O TMApOIN3E CONEN.

Xumuueckuit IKCnepumenm:

O03HAKOMJIEHUE C MOJEISIMU KPHUCTAUIMYECKUX PEMIETOK HEOPTraHUYECKUX
BEIIECTB — METAJJIOB M HeMeTauloB (Tpadura W anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peaKkIuu
OT BO3JCHCTBHUS pa3IUYHBIX (HAKTOPOB, HCCIEAOBAHUE HIIEKTPOIPOBOTHOCTU
pacTBOpPOB BEUIECTB, IpPOLECCA AUCCOLMALMUA KHUCIOT, WICJIOYEed U COJIeH
(BO3MOXXHO  HCIOJB30BAHME BHUJEO MaTEpPHAIOB), IMPOBEACHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ MNPU3HAKU  MPOTEKaHMs]  peakuuid  HOHHOro  oOMeHa
(oOpa3oBanme ocaaka, BbIIEICHWE Ta3a, oOOpa30BaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPHUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakMM pasyIoKEHUs, COEAUHEHNs), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pEAKIMd Ha HOHBI, pEUICHUE
AKCIIEPUMEHTAJIBHBIX 33/1a4.

HemeTtanibl U MX cOeIMHEHUA

OOmas xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOr€HOB. XHMHMYECKHE CBOWCTBA Ha MpPHUMEPE  XJOpa
(B3aUMOJEHCTBUE C METalJlaMd, HEMETaUlaMHy, IIeJI04aMH). XJIOPOBOAOPO/IL.
ConsHasg KuciaoTa, XMMUYECKHE CBOMCTBA, IOJYyYEHHE, NpUMEHEHHE. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHU3M 4YeloBeKa. BakHelmne XJIOpUABI U HUX
Hax0XJICHUE B MIPUPOJIE.

OO6mas xapakrepuctuka snemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CtpoeHune u ¢u3NYECKue CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOIa U Cepbl. AJIIOTPONHbBIE MOAU(DHUKAIINN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOJopoll, cTpoeHue, pu3nyecKue u
XUMUYeCKUe cBoMcTBa. OKCHIBI CEpbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHast kuciora, (uU3MYECKMe W XUMHUYECKHE CBOMcCTBa (00mMe Kak
OpeICTaBUTENA Kilacca KHCIOT H crneuuduueckue). XUMHUECKHE PpEaKIIvy,
JeKaliue B OCHOBE IPOMBIIUIEHHOTO Croco0a TMONyYeHHUsI CEpHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThel. Coau CEpHON KUCIOThI, KAYECTBEHHAS pEaKLMs Ha



cynbdar-uon. Haxoxnenune ceppl u €€ COEAMHEHUN B TPHUPOJEC. XHUMHUYECKOE
3arpsi3HEHUE OKpY’XKarollel cpelbl COCAMHEHUSIMU CEpbl (KUCIOTHBIE IO,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPea0TBPALCHUS.

OO1as xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHs. A30T, paCHpPOCTPAHEHHE B INPHUPOJIE,
¢usnyeckue u xuMudyeckue cBoictsa. KpyroBopot a3ora B mpuponae. AMMuax, ero
bu3ryueckre u XMMUYECKHUe CBOMCTBA, MoJydyeHue u npuMmeHenue. Conu aMMOHUS,
uX pU3MUECKUE U XMMUYECKUE CBOWMCTBA, MpUuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoJdydeHue, (PU3MUecKue M XUMHUYECKHE
cBOiicTBa (0OLIME KaK TMPEACTaBUTENS Kiacca KUCIOT U CHEIU(PUYECKHE).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHUHEPAIbHBIX
yno0openuil. XuMu4yeckoe 3arps3HeHUe OKPYIKaoIle cpelibl COeAMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXIW, 3arpsi3HEHUWE Bo3Ayxa, MO4YBbI M BoaoémoB). docdop,
ajyoTponHele Moaudukauuu (ocdopa, (GU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u pochopHas kuciaora, Pu3HIecKre U XUMHICCKHUE CBOMCTBA,
nosyuenue. Mcnoab3oBanue GpocdaToB B Ka4eCTBE MUHEPAIBHBIX YI0OpEHUH.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCJIEHUS.  YTJIEepoAd,  auIOTPOIIHbIE
Monu(pUKAMKA, PACIPOCTPAHEHHE B NPHUPONE, (PHUINYECKHE U XHUMHUYECKHE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepoaa B mpupone. OKCuabl yriiepoaa, ux
dbu3nueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE Ha IKUBbIE OpPraHU3MBI,
NOJIyYeHHE U MPUMEHEHHE. DKOJOTHYecKHe MpoOJEeMbl, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumore3a 1no0anbHOr0 MNOTEIJIEHUS KIMMATa, ITAPHUKOBBIN
addexrt. YronpHas KuciaoTra M €€ cor, uX (PU3NIECKHEe U XUMHYECKHE CBOMCTBA,
nojiyueHue W npuMmeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILIEHHOCTH U CEIbCKOM
XO3sICTBE.

[TepBoHavasbHbBIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KAK O COCIUHEHUAX
yriiepoaa (MeTaH, 3TaH, TUJIEH, alleTUIECH, 3TaHOJ, TJIULEPUH, YKCYCHAs KUCIIOTa).
[TpupoaHbie HMCTOYHUKK YIJIEBOJOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HeDTh),
OPOAYKThI UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[ToHsiTHE O OMOJIOrMYECKN BaXKHBIX BEIECTBAX: KUpax, Oeskax, yriieBoJax — U UX
polM B JKM3HM UeJoOBeKa. MaTepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHWYECKUX COCIIMHCHUU.

KpeMHuii, ero ¢usnueckue W XHUMHYECKHE CBOMCTBA, IMOJy4YEeHUE U
npumenenne. CoequHeHus: KpeMHusi B mpupojne. OOuiue mnpeactaBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kucinore. CHUIMKAThI, UX UCIOIb30BaHUE B
ObITYy, B TPOMBIIIUICHHOCTU. BakHeWIne CTpOUTENbHbIE MaTepHaNbl: KEPaMHKA,



CTEKJIO, IIEMEHT, 0eToH, *keje300eToH. [Ipobiembr 6€30MacHOr0 MCIOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3ydeHUE 00pa3I[0B HEOPTAHMUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMil HA XJIOPUI-UOHBI U HAOIIOJACHUE TPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaKaOIMKUE (PU3NYECKHE W XUMHYECKHE CBOMCTBA
raJIOTEHOB M MX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHME C oO0Opa3laMu XJIOPUIOB (TajJOTreHHIOB), O3HAKOMJICHHE C
oOpasmamMu ceppl U €€ COCIMHEHHMSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOyrIMBaHUs caxapa Ioj JACHCTBUEM
KOHLICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, H3y4Y€HUE XHUMHYECKUX CBOICTB
pa30aBiIEHHOM CEPHOM KUCIIOTHI, MPOBE/IEHNE KaUeCTBEHHOM peakIuu Ha CyJibdart-
WMOH M HaOJI0JeHuEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3UUYECKUMU
CBOMCTBaMH a30Ta, (ochopa M HX COEAMHEHUH (BO3MOXKHO HCIIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (HochHOpHBIX yaoOpeHui, moaydeHue,
coOupaHue, pacrno3HaBaHME€ M HU3Y4YEHUE CBOWCTB amMMuaka, IIPOBEJICHUE
KAue€CTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (ochaT-uOH U U3YUYEHUE MPU3HAKOB
UX IIPOTEKAHHUs, B3aMMOIEVCTBAE KOHIEHTPUPOBAHHON a30THOU KUCJIOTBI C MENIBIO
(BO3MO>KHO HCITI0JIb30BAaHUE BUJIEOMATEPUAIIOB), U3y4YeHUe Moenen
KPUCTAUNIMYECKNX PEmETOK anmasza, rpadura, dyiiepeHa, O3HAKOMIICHHE C
poLIecCOM  aACOpPOIMU  PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, paclio3HaBaHUE U HU3yuEHUE
CBOWCTB YTJICKHUCIIOTO Ta3a, MPOBEJICHUE KAaYeCTBCHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHbl U H3YyYEHUE NPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBINUIEHHOCTH, PELICHHE 3KCIIEPUMEHTAIbHBIX
3a1a4 1o TeMe «BaxHelie HeMETaIbl U UX COCIUHEHUSD.

MeTa/ibl 4 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosiokeHuss B llepumogmueckor cucreme xumuuyeckux siemeHroB [, .
MenpneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTalioB. MeTramndeckasl CBsi3b U
METAJUTMYECKasl ~ KpUCTA/UIMUecKas  pem€Tka.  DJICKTPOXUMUYECKUN Pl
HanpspKeHU MeTaiuioB. @U3NYecKne U XMMUYECKHE CBOWCTBAa MeTayioB. OOmue
crocoObl monyueHus: metamwioB. [loHSTHE O KOppO3UM METalIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppos3uu. CrnaBbl (CTajib, YyTYH, JIOPATIOMUHUMN,
OpoH3a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTamibl: nosiokeHue B Ilepronuueckoil cucTeMe XUMUYECKUX
sanemeHToB Jl. . MenaeneeBa, CTpo€HHE MX aTOMOB, HAXOXKJICHUE B IPUPOJE.
du3nuecKkre U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpusi U Kanusi). OKCUIbI U



TUAPOKCUABl HaTpus W Kanusa. lIpuMeHeHne 1IENOoYHBIX METALUIOB U UX
COEIMHEHUMN.

[IlenouyHo3eMeNbHBIE METaJIbl MarHui M KaJdblMK: MOJOXKCHHUE B
[lepnognyeckor cucreme xuMudeckux dineMeHToB [[. 1. MenneneeBa, crpoenue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3ndecKkne 1 XMUMAYECKHE CBOMCTBA MarHus
U Kaiblius. Baxknelmume coequHeHHs] KalblUs (OKCHUI, TUAPOKCHUI, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEeHUS!.

AJIIOMUHUI: TI0JI0)KeHUE B [lepuonueckon cucTeMe XMuMHYECKUX 3JIEMEHTOB
J. . Menneneesa, crpoeHue aroMa, HaxoKICHHE B npupone. Pusnveckue u
XUMUYECKHE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCUAA W THIAPOKCHUIA
AJFOMUHUSL.

Keneso: nonoxxenue B Ilepuoanueckoil cucteMe XMMUYECKUX 3J1EMEHTOB /1.
N. MenneneeBa, CTpOEHHME aToOMa, HAXOXJIE€HUE B npupoac. dPusnyeckue Hu
XUMUYECKUE CBOMCTBA kenne3a. OKCUIbl, TUIAPOKCUIbI U con xkenesa (1) u xenesa
(IIT), nx cocraB, CBOMCTBA U MOJTy4YCHUE.

Xumuyeckuii IKCnepumenm:

O3HAaKOMJIEHME ¢ oO0pasllaMd METaJUIOB M CIUIaBOB, HUX (PU3HMUYECKUMHU
CBOMCTBaMHU, U3YUYEHHUE  PE3YJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJb30BaHUE BUJECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJIA
KaJIbIIUSI W HaTpus C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BHUACOMATEPHUANIOB),
MCCIIEIOBAaHUE CBOMCTB KECTKOM BOJbI, IIPOLIECCA TOPEHHUS KEJIE3a B KUCIOPOJE
(BO3BMOXKHO  HCMOJIb30BAHUE  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAKIM/ HA WOHBI: MarHus, KajJabLHs, AJTIOMUHUS, [IMHKA, JKeJe3a
(IT) u xenesa (III), mequ (1), HaGnrOAEHUE M OMUCAHUE TIPOIIECCOB OKPAIIUBAHUS
IUIAMEHU HWOHAMHU HaTpHsl, Kajdus W Kalblus (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIeIOBaHNE aM(POTEPHBIX CBOWCTB T'MIPOKCHAA AIFOMUHUS
Y TUJIPOKCHUJA IIMHKA, PEUICHUE SKCIIEPUMEHTAIIBHBIX 3aj1a4u 1o TeMe «BakHeuume
METAJUIBI U KX COCTUHECHUS.

XuMus M OKpPYKAOLIAA cpeaa

BemecrBa u Marepuanbsl B IIOBCEAHEBHOM KU3HU 4eloBeKa. be3ornacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMHUUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XMMHUYECKUX 0KOraxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroueh cpeipl (MpeaenabHasi I0MyCcTUMast
KOHIIeHTpaius Beulects, nainee — [1/IK). Poiap Xxumuun B pelmieHnn 3K0JIOrM4ecKux
poOJIeM.

Xumuueckuii IKcnepumenm:

u3yueHue oOpaslloB MaTepuasioB (CTEKJIO, CIUIABbI METAJIOB, MOJIMMEPHBIC
MaTepualbl).

Mescnpeomemmuoie ceasu



Peanuzanus MeXnpeIMETHBIX CBsI3ed NpU M3YyYEeHUM XUMHUM B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOJb30BaHUE KaK OOMIMX ECTECTBEHHO-HAYYHBIX
MOHATUMN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISI OTJICIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC TMOHATHSA: HAYYHBIH (DAKT, TUIIOTE3a, 3aKOH,
TEOpusl, aHajdu3, CHHTE3, KilaccupuKalusi, MepUOJUYHOCTh, HaOIIOJCHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeNb, SBJICHHUE, IMAPHUKOBBIN
3 deKT, TEXHOTIOTUSsI, MaTEPUAITBI.

dusmuka: Mmartepus, aToM, O3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIHI,
U30TOIbl, PaAHMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUH 3apsi, MNPOBOJIHUKH,
MOJIYIPOBOJHUKH, JIUAJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIIMYECKAs
pemérka, CruiaBbl, (pU3MUYECKHE BEIMYMHBI, CAMHULIBI W3MEPEHUs, KOCMUYECKOEe
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoMHIIE.

buonorusi: dbortocunres, npixanwe, OmMocdepa, IKOCUCTEMA, MHUHEPATHHBIE
yA00pEeHHs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TMTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
MI0JIC3HbIE UCKOIAEMbI€, TOTIIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
XNUMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIbTATHI

JIM4HOCTHBIE PE3yJNbTaThl OCBOEHUS MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHH B €JUHCTBE Yy4deOHOU u
BOCIIUTATEJILHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUUCKUMU
COIMOKYJIBTYPHBIMU UM JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMH, TNPUHSITHIMU B
oOIllecTBe MpaBWJIaMH M HOPMaMH TOBEJCHHS U CIIOCOOCTBYIOT TpoIeccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIIMAIM3AIMN O0YHArOITNXCS.

JIngyHOCTHBIE  pe3yJbTaThl  OTPaXalrT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBaTbCS ~ CHUCTEMON TO3UTUBHBIX IIEHHOCTHBIX OpPUEHTAUUM U
pacuIMpeHue OnbITa ACSITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpUOTHYECKOr0 BOCIMTAHUSA:

LEHHOCTHOT'O OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HACJEJIUI0, TOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOTr0 OO0IIecTBa, CIOCOOHOCTH BJIaJETh TOCTOBEPHOW HMH(OpMAaImein o
NEPEOBbIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

NpEACTaBICHUS] O COLMAIBHBIX HOpPMax M TNpaBUiaX MEXKIUYHOCTHBIX
OTHOIIEHUHN B KOJUICKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEeNOBATENLCKOM, TBOPYECKOM W APYrMX  BHJAAX
NEeSTEeIbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHOM JEATEIBHOCTH MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJ]lay, BBINOJHEHUH XUMHUYECKHUX
SKCIIEPUMEHTOB, CO3JJaHUU YU4E€OHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpollecce JTOM y4eOHOM JEATENbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJICHHME U TMOCTYIIKM CBOMX TOBApUIIEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSA MOCIEACTBHUI OCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TMPEJCTABICHUSI O BEIIECTBE M XUMHYECKOW peakiivi,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTAaBIIAIOLIUE
OCHOBY JIJISi TIOHUMAHUS CYIIHOCTH HAyYHOW KapTUHBI MHUpa, MPEJCTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJBI, B3aWMOCBS3SX YEJIOBEKA C
IPUPOTHOM CPEIOH, O POJIM XMMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHbIE MOTHUBBI, HAIPABJICHHbBIC HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHCHHUS HAOJI0JaeMBbIX IPOIECCOB M SBIICHHM,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATENbCKON KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C Y4EeOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATYPON, JIOCTYMHBIMH TEXHUUYECKHUMHU CpEeACTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

WHTEpeC K OOYyYEHHI0O M TO3HAaHWIO, JTIO003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTP K €aMOOOpa30BaHUWIO, TMPOEKTHOM W  HMCCIIEN0BATEIhCKOU
JESATETPHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHCUIIIEM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HAHME IIEHHOCTU JKW3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBBIM 00pa3 >KU3HU, OCO3HAHHME IMOCIEICTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KypeHHs),
HEOOXOJIUMOCTH COOMIOJICHUs] MpaBuid 0€30macHOCTH Tpu  OOpalleHun ¢
XUMHUYECKUMU BEIIECTBAMU B OBITY U pEaIbHON KU3HH;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO Tpodecchil u Tpyaa pa3auyHOro poja,
YBOKEHHE K TPYyAy M pe3yjibTaTaM TPYJIOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE MPUMEHEHHUS TMPEAMETHBIX 3HAHUM [0 XHWMHHM, OCO3HAHHBIM BBHIOOP
WHIMBUAYAJILHOU TPACKTOPUHU MPOJOHKEHUs 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHENTHON MPOo(heCCHOHATBHON JSATEIHPHOCTH U PA3BUTHS HEOOXOIUMBIX YMECHHM,
TOTOBHOCTH aJalITUPOBATHCS B MPOGECCHOHATBHOM CPEIE;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIECO00pa3HOe OTHOIIEHHWE K MPUPOJIE€ KaK HCTOUYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBAHUSI, IOHUMAaHUE 1IEHHOCTH 3JJ0POBOr0 U
Oe3omacHOoro oOpa3a JKH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3ruecKoMy M TICUXMYECKOMY 3/I0pPOBbIO, OCO3HAHUE ILIEHHOCTU COOJIOACHUS
npaBui1 0€30MaCHOTO MOBEICHUS MTPU padOTe C BEIIeCTBAMU, a TAK)KE B CUTYalIUsX,
YIPOXKAIOIIKNX 3I0POBbIO U YKU3HU JIIOCH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJIydaeMble MPU U3YUYCHUH XUMHH, IJIS
pelIeHus 3a4a4, CBA3aHHBIX C OKPYKAIOIIEH IPUPOJHON CPENON, ISl TOBBILLICHUS
YPOBHSI  DKOJOTUYECKOM  KyJbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
SKOJIOTMYECKUX TPOOJEeM U MyTeW MX pPEIICHUs MOCPEACTBOM METOJOB XHUMMH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B [O3HABATEIIHLHOM,
KOMMYHHKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe wmeTanpeaMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIE IS
dbopMupoBaHUs MHUPOBO33PEHHUS OOIEHAYYHbIE TMOHATUS (3aKOH, TEOpHs,
MPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIC
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HAaHUW U3 ATUX MPeaMETOB (HOPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTUHE MHpA, U YHUBEpCaJbHbIe yUeOHbIE NEUCTBUS (IO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIE), KOTOpble obOecrneunBaloT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4EOHOM
NEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE y4eOHbIE 1eHCTBUS

ba3zoBble 1ornyeckue AeicTBU:

YMEHHS HKCIMOJb30BaTh MNPHUEMBI JIOTMYECKOTO MBIIIJIEHUS IIPU OCBOCHUH
3HAHUU: PACKPBIBATh CMBICI XUMHUYECKUX MOHSATUN (BBIACIATh UX XapaKTEPHbIC
NpPU3HAKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMU MOHSTUSMH), UCHOJIb30BAThH
MOHATHS 1711 OOBSICHEHUS OTJIEIBHBIX (PAKTOB M SBJICHHM, BEIOMPATh OCHOBAHHUS U
KPUTEPUH ISl KJIACCU(PUKALMM XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTaMU M3y4YEHUS,
CTPOUTH JIOTUUECKUE PACCYXKICHUs (MHIYKTUBHBIC, JEAYKTUBHBIC, TI0O aHAJIOTHUH),
JieJaTh BBIBOJIbI M 3aKJIFOUYEHUS;

YMEHHE TMPUMEHATH B IMPOLECCEe INO3HAHUS TNOHATUA (NpeAMETHhIE U
MeTaIpeMEeTHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbI€ B XUMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTaBICHUS —
XUMUYECKUN 3HAK (CUMBOJI DJEMEHTAa), XUMHUYecKas ¢opMyna W ypaBHEHUE
XUMUYECKON PEaKIUU — MPU PEIICHUHN Y4eOHO-TTO3HABATEIbHBIX 3a7a4, C YIETOM
ATUX MOJEIbHBIX MPEICTABICHUI BBIABIATh U XapaKTepU30BaTh CYIIECTBEHHbIC
PU3HAKU W3Y4YaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKLUi,
BBISIBJISITh  OOLIME  3aKOHOMEPHOCTH, IPUYMHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEUMS B U3YyUaEMbIX MIPOIECCAX U SIBIICHUSX.

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

YMEHHE HCIIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKXKe€ B KayeCTBE OCHOBBI JUisi (OPMHUPOBAHUSA THUIOTE3bI IO
MIPOBEPKE MPABWIHLHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOpPETEHUE OMbITa [0 IUIAHUPOBAHUIO, OpPraHU3alMd U IPOBEICHUIO
YYCHHMUYECKMX JKCIIEPUMEHTOB, yMEHHE HaOII0JaTh 3a XOJOM IpoIriecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATH €0 Pe3yibTar, GOpMyIupoBaTh 0000IICHUS U
BBIBOJIBI T10 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIIECIOBAHUS, COCTABIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ uHpopmanmei:

yMEHUE BBIOMpATh, AHAIM3UPOBATH WU HWHTEPHPETUPOBATH HUHOOPMAIUIO
Pa3IMYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOIO COJEpKaHUs, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUUECKH OIIEHUBATh MIPOTHUBOPECUUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHHE MPUMEHATh Pa3INYHbIE METOJbl W 3alpOoChl MPU MOMCKE U OTOOpE
uH(OpPMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJis BBINOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/a4 OMpPeNeIEHHOTO THIIA, TPUOOPETEHHE OIbITa B
o0JacT UCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHA,
OBJIaJICHUE KYJIbTYpPO aKTUBHOT'O MCIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BBIOMPATh ONTUMAILHYIO (JOPMY MpeCTaBICHUS HHPOPMAIINH U
WUIIOCTPUPOBATh pEIIaeMble 3aJa4d  HECIOXXHBIMU CXEMaMH, JuarpaMMaMu,
apyrumu ¢popmamu rpaduki 1 UX KOMOMHALUSAMU;

YMEHHE HCIOJb30BaTh U AaHAJIM3UPOBATh B Ipolecce Y4YeOHOH W
UCCIIEJIOBATEIBCKOM N1eATEIbHOCTH MH(MOPMAIMIO O BIUSHUHM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SMCTBa W TPAHCIOPTa HA COCTOSIHUE OKpYXaloled NPUPOIHON
Cpebl.

KoMMyHUKaTHBHBbIEC YHHBEPCAJIbHbIC YYeOHbIEC 1eHCTBHSA:

yMEHHUsI 3aJilaBaTh BOINPOCHI (B XOJie Juanora v (WJIH) JIUCKYCCHUHU) IO
CyLIeCTBY  0OcCyXIaeMoil  TeMbl, (OpPMYyJIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS TPEAJIOKECHHON 3a/1a4u;

YMEHHsSI ~ TPEACTaBISITh  TOJYYEHHBICE  PE3yNbTaThl  IO3HABATEIbHOM
JESTeIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTALHUI0
pe3yJIbTAaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (71a00paTOPHOTO OIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOEKTA);

yMEHUsT y4eOHOro COTpYyJHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOMU
MO3HABATEIbHOM W MCCIIEJIOBATENICKON  JEATENBHOCTH TMPH  PEIICHUU
BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUSA
no3unuil (00cyxaeHus, oOMEeH MHEHHUSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALIUSA
COBMECTHBIX JICHCTBUM, OIpEAeIeHHEe KpUTEPUEB IO OLEHKE KayecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PeryasiTuBHbIe YHUBepPCaJIbHbIE YUeOHbIe AeiicTBHUS:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh LENH JEATEIbHOCTH, IJIaHHUPOBATh,
OCYIIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
JeATEeIIbHOCTh, BBIOUpaTh Hanbosee d3(PEeKTUBHBIE CIIOCOOBI pelIeHUs YUYeOHBIX U
MO3HABATENbHBIX 3a/1a4, CAMOCTOSITENIBHO COCTaBIATh WM KOPPEKTUPOBATH
IPEUIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4ETOM
MOJTyYeHUs! HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIHSIX,
OLICHUBATh COOTBETCTBHUE IOJYYEHHOIO pe3yJibTaTa 3asBIICHHOM IIeNM, yMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

IMNPEJMETHBIE PE3YJIBTATbDI

B cocraBe mpeaMeTHBIX pe3ydbTAaTOB IO OCBOCHHUIO 005A3aTE€IHHOTO
colepKaHUs, YCTAHOBJIEHHOTO JJaHHOW (denepanbHOW pabodeil mporpaMMonu,
BBIJICJIAIOT: OCBOCHHBIE OOYYaIOIIMMHUCS Hay4yHbIE€ 3HAHUSA, YMEHHUS U CIIOCOOBI



nercTBUl, crnenuduUecKue IS IpeAMeTHOHM oOnacth  «XUMHUS», BHUIBI
JNEATEIbHOCTH IO  MOJYyYEHUI0 HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K xonIy oOydenus B 8 kj1acce mpeIMeTHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITXCSI YMCHHUIA:

e PAacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX ITOHATHUH: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOHAs), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAss Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO dJIEMEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULIATEIIBHOCTb, CTENEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCuuKalus peakluuid: peakiuu
COCMHECHUSA, PEAKIMU PA3JIOKECHUSA, PEAKIUU 3aMEIICHUs, PEAKLHNHU
oOMeHa, 3K30- ¥ SHJOTCPMHUUYECKHUE PEAKIINH, TETUIOBOK IP(HEKT peakiui,
AIpO aTOMa, HJIEKTPOHHBINA CIIOM aroma, aToMHas OpOuTaNb, PaaNyC
aTomMa, XMMHYECKas CBS3b, MOJSPHAS U HEMOJSIpHAs KOBAJICHTHAs CBA3b,
WOHHAs CBsI3b, UOH, KATMOH, aHMOH, PacTBOpP, MAaccoBas J0Js1 BEIIECTBA
(IpolieHTHAs! KOHILIEHTPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHWYECKHX IOHATHUH U
MPUMEHSTh 3TU NOHATHUS MPU OMKMCAHUY BEIECTB U UX MPEBPAILLICHUII;

e HCIOJNBb30BAaTh XHWMHUYECKYID CHUMBOJMKY Ui COCTaBJIeHHS (HOPMYT
BELIECTB U YPABHEHUN XMUMUUYECKUX PEAKLINM;

e ONpENENATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHCHMSIX,
CTENIEHb  OKHCJEHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIACCy COEAUHEHUN 110
dbopmynam, BHJ XUMUYECKOM CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpbiBaTh cMbIci [lepuonnueckoro 3akona J[. M. Menaeneesa:
JIEMOHCTPUPOBATh IMOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT MX MoJjoxeHus B Ilepuoaumueckoil cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOraapo;

e ONHUCHIBATh W XapakTepu3oBaTh TaOMMuHYI0 ¢opmy Illepuomnyeckoit
CUCTEMBl XMMHMYECKUX DJJIEMEHTOB: pa3JIndyaTh IIOHATHS  «TJIABHAS
noArpynmna (A-rpynna)» u «modoyHas noarpymnma (b-rpymnma)», Manbsie u
OOJIbIIIE TIEPUOJIbI, COOTHOCUTh OO0O3HAUCHUs, KOTOPhIE HUMEIOTCA B
tabmmme «llepuogmueckass cucrema xuMmmueckux siaementoB [JI. .
MenzaeneeBay € 4YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS AaTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij s/pa, 00IIee YICIO dJIEKTPOHOB
U pacrpeesieHle UX MO0 JIEKTPOHHBIM CII0SIM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 4YMCIly M COCTaBYy YYAaCTBYIOIIMX B PEAKIUU
BEIIECTB, 10 TEIJIOBOMY 3PPEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIMHME XMMHUYECKHE CBOWMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, MOJTBEPXKAAsi OMUCAHUE MMPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTHM MPOTEKAHUS XUMHUYECKUX IMPEBpALICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYKCIIATh OTHOCHUTEJIbHYIO MOJIEKYJSIPHYIO H  MOJISIPHYIO  MacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »3JIeMEHTa 10 (opmyJie
COCIMHEHH S, MaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIUu;

MPUMEHSTH OCHOBHBIE ONEpPALMUA MBICIUTEIBHON JIEATEIbHOCTH — aHAJINU3
U CHUHTE3, CpaBHEHHUE, 0000IIeHHUE, CHUCTEMATU3allMI0, KilacCU(HUKAIHIO,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — Ui U3y4YEHUS CBOMCTB
BEIIECTB U XHUMHUYECKHX PpPEaKLHM, €eCTEeCTBEHHO-HAyUYHbIE METObI
MO3HAHUA — HAONIOJCHHWE, W3MEpEHUEe, MOJCIHPOBAHUE, JKCIEPUMEHT
(peasbHBIM U MBICIICHHBIN );

CJIEIOBaTh  IMPABWIAM  TOJB30BAHUS  XHUMHUYECKOM  MOCYHOM U
nabopaTopHbIM 000pYy/IOBaHHWEM, a TakKe TMpaBWiIaM OOpameHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU MO BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TOJYYEHUIO U COOMpPAHMIO
ra3oo0pa3HbIX BeIIEeCTB (BOJOpOAa M KHUCJIOPOJa), MPUTOTOBIICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJIEM PACTBOPEHHOI'O BEIIECTBA,
IJIAHUPOBAaTb M MPOBOJUTH  XMUMHUYECKHE  AKCIEPUMEHTHl IO
pacrio3HaBaHHUIO PACTBOPOB LIEIOUEH M KUCIOT C MMOMOUIBI0 MHJIUKATOPOB
(;makmyc, dheHondTanenH, METHIOPAHK U JPYTHUe).

K koHIy 00yudeHus B 9 kjacce npeIMeTHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE
JIOJHKHBI OTPaXkaTh C(OPMUPOBAHHOCTH Y 00yUYaIOIIUXCSI YMEHUI:

PacCKpbIBaTh CMBICH OCHOBHBIX XUMHYECKHUX MOHATHUN: XHWMHWYECKHAU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJIEHHS, XUMUYECKasl peaKkusi, XUMUYECKasl CBA3b, TEIJIOBOU 3P (DeKT
peakuu, MOJb, MOJSIPHBIM  00BEM,  PAcTBOp,  DJICKTPOJIHTHI,
HEDJIEKTPOJIUTBI, DAJIEKTPOJIMTUYECKAsT IUCCOLMALMUA, PEAKLHUH HOHHOIO
oOMeHa, Karajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEaKIMHM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKHCIIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHHE W  BOCCTaHOBJICHHUE,
ajuiotTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBS3b (KOBaJICHTHAs, MOHHAs,
METaJJIMYEeCKas), KpUCTANIMYECKasi pemerka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, MpeaebHO JOMyCcThUMas
koHuentpamusa [[/IK BemecTsa;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHU U
MPUMEHSITh 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;
UCIIOJB30BaTh XHUMHUYECKYIO CHMBOJIUKY JUISl COCTaBJIeHUS (opMyll
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKLUN;

ONPENEIATh BaJICHTHOCTh U CTEIEHb OKUCJIEHUS XUMUYECKUX 2JIEMEHTOB B
COCIMHEHUAX PpAa3JIMYHOrO COCTaBa, IPUHAIEKHOCTh BEIIECTB K
ONpeaeNéHHOMY KJacCy CO€IMHEHUW 1o (opmyiaM, BUA XHUMHYECKOM
CBs3W (KOBaJICHTHAs, WOHHAsl, METaJUIMYEeCKas) B HEOPraHHUYECKUX
COCIMHEHHUSX, 3apsijl MOHA M0 XUMUYECKOW (opMyIie, XapaKkTep Cpelbl B
BOJHBIX PAacTBOPAX HEOPraHUYECKUX COCIMHEHUM, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOT'O BELIECTBA;

packpeiBath cmbich llepmogmueckoro 3akona J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHMMaHUE: OIUCHhIBaTh W XapaKTepHU30BaTh
tabmunyio Gopmy [lepuoanueckoil CUCTEMbl XUMHYECKHX D3JIEMEHTOB:
pasznuyaTh MOHATUSA «TJaBHag noarpynmna (A-rpynmna)» M «mnobodyHas
noarpynna (b-rpynmna)», manble u OoJblue MEPUOIbI, COOTHOCHUTH
00O3HAYEHHUSA, KOTOpbIE HMEIOTCS B TEPUOAMYECKON Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsj sApa, o0OIlee YUCIO DJIEKTPOHOB U
pacnpeneieHue UX 10 DJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIue
3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB 2JIEMEHTOB M UX COCIUHCHUU B
npejenax MajblX NEPUOJOB U TJIaBHBIX MOATPYMI C YUETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(PUIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBYy Y4YAaCTBYIOIIMX B peaKIUU
BEIIECTB, MO0 TEIIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTEMEHEH OKUCICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKkTepu3oBaTh (OMHUCHIBATh) OOMIME W Crenu(PUUIecKue XUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOHBIX BEIIECTB, MOATBEPXKAAsl OMHCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKUN;

COCTaBJSITb YPABHEHUSI BJIEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPALLIEHHBIE YPABHEHHUS PEAKLIMil HOHHOTO



oOMEHa, ypaBHEHUS peakluid, TMOATBEPKIAIOMIUX CYIIECTBOBAHHE
TCHETUYECKOW CBSI3U MEXK]y BEIIECTBAMH PAa3INIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIHTEIbHO-BOCCTAHOBUTEIBHBIX PEaKITUi
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIHA;
MPOTHO3WPOBATh CBOWCTBA BEMIECTB B 3aBUCUMOCTH OT HX CTPOCHHUS,
BO3MOXKHOCTH TPOTEKAHUS XWMUYECKHX TMPEBpAIICHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MacChl
BCII[ECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO JJIEMEHTa 1o (dopmylie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOIUTEH PACUETHI
110 YPaBHEHHUIO XUMUYECKOU PEAKIINH;

coOMroaTh  MpaBWiIa  MOJIb30BAHMS ~ XUMHUYECKOW  MOCYIOoM U
7a0opaTopHbIM  O0OpYJIOBaHMEM, a TaKXke TmpaBujia oOpaleHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH TIO BBITTOJIHCHHIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO TOJYYEHHUIO U COOMPAHHIO
ra3000pa3HbBIX BEIIECTB (aAMMHAKa U YTICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIHMH, IOATBEPKIAIOIMINEC  KAYSCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OpOMU-,
uonua-, kapobouat-, ocdar-, cuiamkar-, cynbdar-, TUIPOKCHUI-HOHBI,
KaTMOHbI aMMOHHUS W HMOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPTaHMUYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIUUA MBICTUTEIHPHONU NEITCIbHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHUE, OO0OOIlEHHE, CHUCTEeMATU3alMI0, BBISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi W3Y4YEHHUs CBOWCTB BEIIECTB U
XAMHYECKUX PEAKIHMid, eCTECTBEHHO-HAYyYHBIE METOABl TO3HAHHS —
HaOIO/IeHUE, M3MEPEHHEe, MOJCITUPOBAaHUE, IKCIEPUMEHT (peajbHBbIA H
MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KVIACC
KoandecTBO 9acoB
Ne HaumenoBaHue pa3jie/ioB u
KoHnTpoibHbIe
n/n TeM MPOrpaMMBbl Bcero
padoThI

Pasznea 1. IlepBoHayaibHbIe XUMHUYECKHE TIOHATHUS

Xumust — BakHas 00J1acTh
€CTECTBO3HAHUA U
1.1 . 5 0
MIPAKTUYECKOU IEITETBHOCTH
YeJ0BeKa
BemecTBa 1 xuMudeckue

1.2 15 1
peakiuu

Wroro no pazneny 20

Pa3pnen 2. BaxkHeiiume npeacTaBuTe M HEOPraHMYECKUX BeleCTB

Bosnyx. Kucnopon. Ilonarue

2.1 6 0
00 okcumax

)9 Bonopoa.Ilonsitue o kucinorax g 0
U COJISIX

)3 Bona. PactBopsl. [Tonsitue 06 5 1
OCHOBAaHHUIX

24 OCHOBHBIE KJIaCCHI 11 1

IIpakTHYeckue
padoThI

JiieKTpOHHbIE (UG POBbIE)
o0pa3oBaTe/bHbIE PeCypChl

bubmnoreka [IOK
https://m.edsoo.ru/7f41837¢
https://resh.edu.ru/

bubmuoreka [{OK
https://m.edsoo.ru/7f41837¢
https://resh.edu.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
https://resh.edu.ru/
http://www.chemnet.ru

bubmuoreka [{OK
https://m.edsoo.ru/71f41837¢
https://resh.edu.ru/
http://www.chemnet.ru
Bbu6mmorexka [JOK
https://m.edsoo.ru/7f41837¢
https://resh.edu.ru/

bubmuoreka [{OK




HEOPTaHUYCCKUX COCILI/IHGHI/Iﬁ

Uroro no pazgeny 30

https://m.edsoo.ru/7f41837¢
https://resh.edu.ru/
http://www.chemnet.ru

Paznen 3. llepnoanueckuii 3axon u [lepuoguueckasi cucrema xumndeckux 31eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.

Xumuuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE pPe€aKknuu

[Iepuonnuecknii 3aKOH U
[Iepuoanueckas cucrema

A
3 XUMHYECKHX d1eMeHToB /1. H. ! 0
MenneneeBa. CtpoeHue atroma
XumMudeckas CBS3b.
3.2 OKuCIUTEIHBHO- 8 1
BOCCTAHOBUTENBHBIE PEAKIIUU
Uroro no pazgeny 15
Pe3epBHOE Bpems 3 0
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME

bubmnoreka [IOK
https://m.edsoo.ru/7f41837¢
https://resh.edu.ru/

bubmuoreka [{OK
https://m.edsoo.ru/7f41837¢
https://resh.edu.ru/
http://www.chemnet.ru

bu6mmorexa [JOK
https://m.edsoo.ru/7f41837¢
https://resh.edu.ru/

bubmuoreka [{OK

https://m.edsoo.ru/7f41837¢
https://resh.edu.ru/




9 KIIACC

HaumenoBaHue pa3ie/ioB U TeM
Ne n/mm
NMPOrpamMMbl

Pa3pnen 1. BemecTBo 1 XUMH4YecKHe peaKIIun

11 [ToBTOpeHue u yrirybaeHne 3HaHUN
' OCHOBHBIX Pa3/eyioB Kypca 8 Kiacca

peaxkuui

DNEeKTPOIUTHYECKAs] TUCCOLIUALIHUS.
XUMHYECKUE peaklMy B pacTBOpax

Htoro no pazneny

Pa3gea 2. HeMeTaJIbI M X COCAUHEHUS

O6IJ_[8.$I XapPaAKTCPUCTHKA XUMHUYCCKUX

2.1
aneMeHToB VIIA-rpynmnsl. ["anorenst
OO61as xapakTepuCTUKa XUMUYECKUX

2.2 anemeHToB VIA-rpynmel. Cepa u e€
COEJIMHEHUS

23 OO01as xapakTepuCTUKa XUMUYECKUX

OcHOBHEIC 3aKOHOMCPHOCTH XUMHWYCCKUX

KoanuecTBo 4acoB

Bcero

17

KonTpoJsbHbie
padoThI

IIpakTHYeckue
padoThI

JJIeKTPOHHbIE

(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
http://www.chemnet.ru

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
http://www.chemnet.ru

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
http://www.chemnet.ru

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636




anemeHToB VA-rpynmsl. A3ot, hochop u ux
COCITMHEHUS

OO011ast XapakTepUCTHUKA XUMHUECKUX
2.4 aneMeHToB IVA-rpynmsl. Yriaepon u
KPEMHUU U UX COCUHECHUS

Uroro no pazgeny

Pa3nena 3. Mertasliibl M X COeTHHEHHS

3.1 OO1me cBOMCTBA METAIIIOB

3.2 Baxkueiilme MeTalIbl U UX COEIUHEHUS

Hroro no pasgeny

Paznen 4. Xumus 1 oKpykamomas cpeiaa

4.1 BemectBa 1 Matepuaisl B ;KU3HU 4€JIOBEKA

Uroro no pazgeny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME

25

16

20

https://resh.edu.ru/
http://www.chemnet.ru

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
http://www.chemnet.ru

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
http://www.chemnet.ru

bubmoreka [JOK
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
http://www.chemnet.ru

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
http://www.chemnet.ru

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
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