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ITOACHHUTEJIBHAA 3AIINCKA

IIporpamMmMa 1o XHMHH Ha YPOBHe OCHOBHOTO 00IIIero oOpa3oBaHHA cOCTaBIeHa HA OCHOBE
TpeDoBaHUI K pe3ylnbTaTaM OCBOCHHSA OCHOBHOH 00pa30BaTelbHOI IIPOrpaMMBI OCHOBHOTO
obmero obpa3oBanms, mpejacraBieHHBIX B OI'OC 00O, a Takke Ha OCHOBe (emepambHOI
paboueil mporpaMMbl BOCIIUTAHUSA U ¢ YUETOM KOHIEMHIIHH IMperojaBaHusI yueOHOTO ImpeaMeTa
«XuMus» B 00pa3zoBaTelnbHBIX opraHu3anuax Poccuiickoil Qemepamum.

[IporpamMma Mo XHMHH Ja€T HpeACTaBICHHE O IEIaX, oOmeidl cTpaTernn OOydeHH,
BOCIIHTAHUA W pPa3BUTHA OOYJArOMUXCS CpPeACTBAMH y4eOHOro TpeaMeTa, yCTaHABIUBAaeT
o0g3aTeIbHOE TIpeIMETHOE cojiepKaHue, MpelycMaTpHBaeT pacrpejielieHHe ero Mo KiaccaM U
CTPYKTYPHPOBaHHUE I10 pa3leiaM H TeMaM IIporpaMMBI 10 XHMHH, OIIpeneiiieT KOIMIecTBEHHEIE
H KadeCTBEHHBIE XapaKTEePUCTHKH COACpKAHHA, PEKOMEHIYEMYIO IIOCIEHOBATEIbHOCTh
H3YYeHNS] XUMHH C YI€TOM MEXKIIpeJIMeTHBIX ¥ BHYTPHUIIPEIMETHBIX CBS3€il, JOTHKH y1eOHOTO
Ipo1iecca, BO3pacTHBIX 0coOeHHOCTell 00yJaronuxcs, onpejienseT BO3MOKHOCTH MpeiMeTa JUis
peanH3anin TpeOOBaHMIl K pe3ylbTaTaM O0CBOEHHS OCHOBHOH 00pa30BaTelbHOI MporpaMMsl Ha
YPOBHE OCHOBHOTO 00IIIero o0pa3oBaHNUs, a Takike TpeOOBaHHII K pe3ylIbraTaM 00yICHHUS XHMHH
Ha YpOBHe Ile/lell u3y4eHHs IpeMeTa W OCHOBHBIX BIJIOB Yy4eOHO-IIO3HABATEIbHOM
JIeITeIbHOCTH 00YJAONIerocs M0 OCBOSHHIO yU4eOHOTO coflepKaHMU .

3HaHNe XHMHIH CIYKHT OCHOBOMH JI1 (JopMHpOBaHII MHPOBO33PEHHA 00yJaroIierocs, ero
MIpeJICTaBICHUI 0 MaTepHAIbHOM €INHCTBE MHpa, BAKHYIO POJIb HIPAIOT (POPMHPYEMBIE XHMHEH
MpeJicTaBIeHUS] O B3aHUMOIIpEeBpaNIeHNIX SHeprii 1 00 3BOTIONUN BelleCTB B MPHPOJIEe, O MYTIX
pemmeHHd TI00alBHBEIX Mpo0aeM YCTOHYHBOTO PasBHTHA TelOBEYeCTBA — CHIPBEBOI,
SHEPTeTHYECKOI, ITHIIICBOIH H 3K0JIOTHICCKOH 0e30I1acHOCTH, IIpo0IeM 3paBOOX paHCHH.

HzydaeHme XuMum:

CHOCOOCTBYeT peaiu3allill BO3MOJKHOCTEH JUIS caMmMopa3BHTHS U  (DOPMHPOBAHUA
KYJIBTYPHI JIMIHOCTH, e€ o0mIell 1 (JYHKIHMOHAIBHOI IPpaMOTHOCTH;

BHOCHT BKJIaJ B (JOpMHpPOBaHHE MBINUICHIA H TBOPUYCCKHX CIIOCOOHOCTEH 00yJaronmxcs,
HAaBRIKOB HX  CaAMOCTOSTENbHOH  y4eOHOM  JIeATeTbHOCTH, SKCIEPHMEHTATBHBIX |
HCCIeIOBaTeIbCKIX YMeHHil, HeoOXOJUMBIX Kak B IIOBCEJIHEBHOH JKH3HH, Tak H B
mpodhecCHOHAILHON AeATEIFHOCTH;

3HAKOMHT €O CIHCIHGHKOH HAyIHOTO MBIIUICHHA, 3aKJIaJblBacT OCHOBBI IIEJIOCTHOTO
B3TJIs/1a Ha eIHHCTRO TPHPOJTHI U YeTOBEKa, ABIISeTCS OTBETCTBEHHBIM 3TAllOM B ()OPMUPOBAHUI
eCTeCTBEHHO--HayuHOIl IpaMOTHOCTH 00yYaroIuxcs;

crnocoOcTBYeT (OPMHPOBAHHIO IIEHHOCTHOIO OTHONIEHHS K eCTeCTBEHHO--HAYIHBEIM
3HAaHNAM, K IIPHpPOJE, K YeIOBEKY, BHOCHT CBOIl BKJIaJ B SKOJIOTHUeCKOe 0Opa3oBaHHe
00yJaronImxcs.

JlaHHble HampaBleHHS B OOYUeHHH XHMHH OO0eCHedHBAaIOTCH CIeIH(UKON CcOJiepKaHHs
yaeOHOro IpeaMeTa, KOTOPBIM SBJIAETCA IIEJAarOrHYecKH aJalTHPOBAHHBIM OTpaKeHHeM
0a30B0OIl HAYKH XHMHH Ha OIIpPeIeIEHHOM STare ¢€ pa3BUTHA.

Kypc xummm Ha ypoBHE OCHOBHOIO o0miero oOpa3oBaHHS OPHEHTHPOBAaH HAa OCBOEHHE
00yUJarONIIMMHCS CHCTEMBI IIepBOHAYAIBHBIX IMOHATHII XIMMHH, OCHOB HEOPraHHUECKOH XMMHUH H
HEKOTOPBIX OT/EIbHBIX 3HATHMBIX IMOHATHH OPraHHIeCKOH XHMHH.

CTpykTypa colep:KaHHS IPOrpaMMBI II0 XHMHH C(QOPMHPOBaHA Ha OCHOBE CHCTEMHOTO
moaxona k e€ mydeHnto. CoJiepiKaHHe CKIAIbIBACTCS U3 CHCTeMbI IMOHATHI O XHMHYECKOM
hlIeMEHTe M BellecTBE M CHCTEMBI IMOHATHII O XHMHYecKoil peaknmn. OOe 3TH CHCTEMBI



CTPYKTYPHO OPraHH30BaHbl MO MNPUHIHUITY MOCIEN0BATEIHFHOTO Pa3BUTHSA 3HAHUI HA OCHOBE
TeopeTHUECKHX MpeICTaBIeHII pa3HOro YPOBHS:

— aTOMHO--MOJIEKYISPHOTO YU9eHHS KaK OCHOBBI BCETO €CTECTBO3HAHNUS;

— llepuoamaeckoro 3akoHa JI. 1. MeHaenceBa Kak OCHOBHOTO 3aKOHA XHMHU;

— Y4€HHS O CTPOSHHN aTOMa M XUMHYIECKOH CBSI3H;

— TpeJICTaBIIeHU 00 3JIeKTPOIUTHIECKOI M CCOIHAIIIH BeIIeCTB B PacTBOpax.

TeopeTndueckue 3HaHHA PacCcMaTPHBAIOTCA HAa OCHOBE SMIHPHYECKH IMOJYICHHBIX H
OCMBICTIeHHBIX (DaKTOB, pa3BHBAIOTCA IIOCIENOBAaTEIbHO OT OJHOIO YPOBHA K IpyroMy,
BBITIONHAS (PYHKIIUH OOBACHEHUS W TPOTHO3MPOBAHHUS CBOICTB, CTPOSHHA M BO3MOKHOCTEH
MPaKTHYeCKOro IPUMEHEHNS U MTONyUeHNS H3ydaeMbIX BEIeCTB.

OcBoeHHe mIporpaMMbl MO XHMHH CIIOCOOCTBYeT (POpMHpPOBAHHIO TIPEJICTaBICHHA O
XHMHYCCKOH COCTaBIAIONICH HAyYHOH KapTHHBI MHpa B JIOTHKE €& CHCTEMHON IIPHPOIBI,
TIEHHOCTHOT O OTHONIEHNUS K HAYTHOMY 3HaHHIO M MeToJ1aM TT03HAHUA B Hayke. 3yueHne XuMun
NMPOUCXOAUT C TpHBACUeHHEM 3HAHHUI U3 paHee H3YYEHHBIX VYUeOHBIX IIpPeJIMETOB:
«OKpy:KarolHil MHP», «BHOJIOTHS. 5—7 Kiaccel» 0 « DHU3HKA. 7 KIacey.

[Ipu H3y4eHNH XHMHH IPOHCXOIUT (OPMHPOBAHIE 3HAHUIT OCHOB XHMHYIECKOH HAYKH KaK
001acTH COBPEeMEHHOTO eCTeCTBOZHAHMA, MPAKTHYIECKOH NeATeThHOCTH JeT0Beka M KaK OIHOTO
U3 KOMIIOHEHTOB MHPOBOI KyJIbTYphl. 3a/jaua yueGHOro ImpelMeTa COCTOMT B (OPMHIPOBAHUH
CHCTeMBl XHUMHYECKHX 3HAHHWIl — BakKHeNNINX (haKTOB, IMOHATHII, 3aKOHOB H TEOPETHIESCKUX
MOJIOKEHUI, JIOCTYNHBIX 000OIIeHHIT MHPOBO33PEHUECKOIO XapakTepa, s3bIKa HAyKH, B
MpHOOIIEHNH K HAYYHBIM METOIaM IIO3HAHUS IIPH U3YISHNH BENIeCTB M XUMHYSCKHX PeaKIlii, B
(OpMHPOBaHUM M pPa3BUTHH I[I03HABATEeAbHBIX YMeHHII W UX TpHUMEHeHUH B YyueOHO-
MO3HaBaTeNILHON U Y4eOHO-HCCIeI0BaTeNbCKOM JAesITeIbHOCTH, OCBOSHHH MpaBHI 0€30MacHOTOo
oOpameHus ¢ BelecTBaMH B TIOBCEIHEBHOI KH3HIL.

[Ipu m3ydeHHH XUMHIH Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHHS BaKHOE 3HAUCHIHE
npuoOpeIH Takue e, KakK:

— (opMHpOBaHNEe HHTEJUISKTYaIbHO Pa3BUTOH JIMIHOCTH, TOTOBOI K camMooOpa3oBaHHIO,
COTPYIHHYECTBY, CaMOCTOATEIbHOMY IIPHHATHIO PEIICHHIH, CHOCOOHOIl alanTHpoBaThCAd K
OBICTPO MEHSIONINMCS YCIIOBUAM JKI3HM;

— HamIpaBlIeHHOCTh OOyUeHHS Ha CcHcTeMaTHiecKoe IpHOOIIeHHe OO0yJalomMXcs K
CaMOCTOATEIbHON  TIO3HABATENIBHOH  JIEATENhHOCTH, HAy4YHBIM  MeTojaM  [I03HAaHHA,
(hOopMUPYFOIIIITM MOTHBAIHIO H Pa3BUTHE CIIOCOOHOCTEH K XUMHUT;

— oOecrevyeHue YCIOBHil, CHOCOOCTBYIONIMX INPHOOpPETEeHHI0 OOYJaIOIUMUCS OIbITa
pa3Hoo0pa3Hoil JIeATeIbHOCTH, TO3HAHHSA M CaMOTIO3HAHHS, KIIOUEBHIX HABBIKOB (KIHOUEBBIX
KOMTETEHIINI ), HMCIONTIX YHHBEPCATbHOE 3HAYCHIE JIIS pa3IMYHbIX BUIOB ACSTCIHHOCTH;

— (opMupoBanme 00mmell QyHKIIMOHATBHON H €CTECTBEHHO-HAYIHOH TPAMOTHOCTH, B TOM
quciie YMeHHH OOBSCHATh U OIEHHBATH ABIEHUS OKPYKAIONMIETO MHpa, HCHONb3yS 3HAHHUA U
ONBIT, IOTYYCHHbIE MPH HU3yUSHHH XHMHH, NPHMEHATh HX TIPH pelleHHH mnpodieM B
TIOBCETHEBHOI JKHU3HHU U TPYJIOBOH ACSTEIBHOCTH;

— (hopMupoBaHne y 00yIarONNXCS T'YMaHHCTHIECKHX OTHOTISHHH, TOHNMAaHUS TTeHHOCTH
XUMHYECKUX 3HAHHUil IS BHIPAaOOTKU S3KOJOTHMYEeCKH IIelecoo0pa3HOro MOBeJeHNd B OBITY U
TPYIOBOI AEATEIHHOCTH B Ie/SIX COXPAHEHHS CBOErO 3JI0POBBS M OKPYIKAOIIEH MPHPOTHOI
Cpens;

— pa3BHTHE MOTHBAITHH K 00y4eHH0, CIIOCOOHOCTEH K CAaMOKOHTPOITIO M CaMOBOCITHTAHHIO
Ha OCHOBe YCBOEHHs O0OIIeuenoBedecKHX IleHHOCTell, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
MpoQUIII ¥ HallpaBJIeHHOCTH JajJbHEHIero ooyaeHus.



OO1miee [mCI0O YacoB, OTBEAEHHBIX JUIS H3YICHHS XHMHH Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3zoBanus, cocTaBigeT 136 gacoB: B 8 kiacce — 68 gacoB (2 4aca B HeJielo), B 9 Kiacce — 68
gacoB (2 Jaca B HEJIEII0).

COJTEPKAHHUE OBYYEHUA

8 KJIACC

IlepBoHavaTbHBbIE XUMHUYECKHE TOHATHS

IIpemver xumun. Pols XuMUHM B KH3HN YeloBeKa. XUMHS B cHcTeMe Hayk. Tema m
BemiecTBa. (DuU3HYecKHe CBOMCTBA BelecTB. ATperarHoe cocTosHue BellecTB. IloHSTHE O
MeTo/IaX MTo3HaHHS B XHMHUH. UncThie BemecTBa H cMecH. CriocoObl pa3jieleHus cMeceil.

ATOMBI M MOIEKYJIBl. XHMHYCCKHC 3IeMEHTh. CHMBOJBI XHMHYCCKHX 3IIEMCHTOB.
TIpocTtrie 1 coKHBIE BElTecTRA. ATOMHO-MOJIEKYIApHOE yIeHHe.

Xumndeckas Qopmyina. BaneHTHOCTP aTOMOB XHMHUYECKHX 3I€MEHTOB. 3aKoH
TOCTOSHCTBA COCTaBa BemiecTB. OTHOCHTENbHAS aTOMHAas Macca. OTHOCHTEIbHAS MOJICKYJLIpHAS
macca. MaccoBasi 1011 XUMHYIECKOTO 3IEMEHTa B COSTMHEHHUL.

Kommaectro BemiectBa. Momb. MonsipHas Macca. B3anMoCBs3p KONWHECTBA, MacChl H
quciia CTPYKTYPHBIX eIHHUI] BemlecTBa. PacuéTsl mo ¢opMyIaM XUMHISCKIX COeTMHEHHUIL.

Ou3ndecKkne W XUMHUYECKHe SBJICHHSA. XUMHYECKas peakius U €€ MNpH3HaKH. 3aKoH
COXpaHEHHS MacChl BENIECTB. XUMHYecKUue ypaBHeHHA. Kiaccudukammsa XUMHYeCKUX peaKInit
(coemuHEeHNSs, pa3I0KeHNs, 3aMeleH s, 00MeHa).

Xumuueckuil skcnepumenm:

3HAKOMCTBO ¢ XHMHYECKOH ITOCY/I0H, IpaBUJIaMH paboThl B JaOOpaTOpHU H MpHEMAaMI
obpamerus ¢ 1abopaTopHBIM 000pYIOBaHHEM, M3yUeHHE M OIMHCAaHHEe (DU3MISCKIX CBOICTB
00pa3IoB HEOPTaHMIECKIX BellecTB, HaOmoaeHne (pr3ndeckux (IIaBIeHHe BOCKa, TasSHIE JTha,
pacTHpaHHe caXapa B CTYIKe, KHIIeHHe H KOHJIEHCAlHd BOJbI) H XHMHYeCKHX (TOpeHHe CBEYH,
MpOKaJIHBaHIe MEJIHOI MPOBOJIOKH, B3aHMOJIeICTBHE Mella ¢ KHCIOTOI) SIBIeHHI, Ha0Io 1eHIe
H OIHCAaHWE [PU3HAKOB TPOTEKAaHMSI XUMHYECKHMX peaknmid (pa3lokKeHHe caxapa,
B3alMOJIeiicTBHE CepHOIl KHCIIOTHI ¢ XJIopuioM Oapus, pa3ioxkeHue rugpokcua meau (II) mpu
HarpeBaHHH, B3amMoJieiicTBHe jKele3a ¢ pacTBopoM coau Meau (II), m3ydenme crmocoGoB
pa3feleHHs cMeceil: ¢ IIOMOIIBIO MarHuTa, (UIBTPOBAHHE, BHITApHUBAHHE, IHCTHILIAINA,
Xpomarorpadus, IIPOBEICHHE OYNCTKH IIOBApEHHOI COMHM, HAOMIOJICHHE W OIICaHHe
Pe3yIbTaTOB HPOBEJEHUS OIBITa, WUIFOCTPUPYIONIET0 3aKOH COXPAHEHUS MAacChl, CO3JIaHUE
Mo/jleneil MOJIEKYI (I1apOCTePKHEBBIX).

BaskHeiimne npeIcTABATEIH HeOPTAHNYeCKHX BelllecTB

Bo3myx — cmech razos. CocraB Bo3ayxa. Kucrnoposn — 3I€MEHT W MPOCTOE BEIIECTBO.
HaxosxjieHne Kicaopo/a B pupoje, ¢puinieckie I XUMH4decKie CBOIcTBA (peaKIMU TOpeHNs).
Oxcupnpl. ITpuMeHenne kuciaopoga. CmocoObl IOomydeHHS KHCIOpoAa B JabopaTtopuu H
npoMbIIIeHHOCTH. KpyroBopoT kuciopojga B mpupoje. O30H — aqaoTponHas MoAHpHUKaims
KHCTIOpO/1a.

TemnoBoit >¢p¢deKT XUMHUYecKOil peakiii, TepMOXHMHUYeCKHe YpaBHEHHS, 5K30- N
SHAOTEPMHYECKHE peaknnd. TOIUTHBO: yrolb H MeTaH. 3arps3HeHHe BO3][yXa, YCHICHHE
MapHUKOBOro 3 dekTa, pa3pyieHne 030HOBOTO CIIOA.

Boopon — »meMeHT W TpocToe RemiecTBO. HaxokjaeHne BoJiopojia B MPHPOJE,
(bu3MIecKe U XUMHUYeCKHe CBOICTBa, MPIMEHeHHe, CIIoco0b! moaydeHns. KicnoTs! u conn.

MoapHEIi 00BEM Ia30B. PacuéThl 10 XHMHIECKHM YpaBHEHHISIM.



@u3ndecKHe CBOIICTBA BOABL. Boma Kak pacTBopurenb. PacTtBoprl. HaceimieHHBIE H
HEHAachINIEHHBIE PacTBOpPhl. PacTBOpHMOCTE BelecTB B Boje. MaccoBas J[oJg BellecTBa B
pacTBope. XUMHUecKHe cBoilcTBa BoAbl. OcHOBaHUA. Ponbk pacTBOPOB B MPHUpoOJe U B KH3HU
qemoBeKa. KpyroBopoT BoOJBI B IMpHpoIe. 3arps3HEHHEe MpUpPOJHBIX BoA. OXpaHa H OYHCTKA
IIPUPOIHBIX BOJI.

Kimaccudukarmuss HeopraHmdecknx coennHennii. Oxcuubl. Kiaccuduiamms OKCHIOB:
coJleoOpasyronie (OCHOBHEIE, KHCIIOTHEIE, aM{(OTepHEIE) H HecoleoOpasyronnie. HoMeHKIaTypa
OoKcHI0B. OH3HTIeCKHe H XHIMHYIeCKHe CBOICTBA OKCHIOB. IloTydeHne OKCHIOB.

OcnoBanng. Kraccmukarns OCHOBaHHIl: METOYH W HEPacTBOPHMBIE OCHOBAHMSA.
Homenknatypa ocHoBaHuii. (DuU3MYecKHe M XUMHYECKHE CBOICTBA OcHoBaHHil. IlorydeHue
OCHOBaHHIL.

Kucnotel. Knacendurammus kucinor. HoMerknaTypa kuciaor. OH3HICCKHE T XHMUIECKHE
cBoiicTBa kucnot. Py aktusHOocTH MeTamnoB H. H. bexetosa. TlonydeHne KucIoT.

Comu. Homenkinarypa comeil. Muzndeckie U XUMHUYeCKHe cBoiicTBa coneil. IlomyueHue
COJIEH.

I'eHeTHIeCcKad CBA3Dh MEKIY KIacCaMI HEOPTaHHUECKHX COSAMHEHMIL.

Xumuueckuii Ixcnepumenm:

KauecTBEHHOE OIpejiefieHIe cOoJIepKaHHid KICIopoJa B BO3yXe, MoJIyueHe, cOOnpaHue,
pacro3HaBaHHe W H3yYeHHe CBOICTB KHCIOpOa, HaOOJeHHe B3aHMOJIEHCTBHA BEIIECTB C
KHCIIOPOAOM H YCIOBHA BOSHHKHOBEHHS H IIPEKpaIleHHUd TOpeHHA (HozKapa), 03HAKOMICHHE C
o0pa3maMH OKCHIOB U OIMCaHHe WX CBOMCTB, MOIy4YeHHe, coOHMpaHHe, paclo3HaBaHHE I
H3ydeHHe CBOICTB BojoOpoja (TopeHHe), B3auMojelicTBHe Bojopona ¢ okcujaom Menu (II)
(BO3MOKHO HCIIOJIBF30BAaHHE BHIEOMATEPHATIOB), HAOMo eHHe 00pa3IoB BelIeCTB KOIMIECTBOM
1 MoIb, HCCIETOBaHHE OCOOCHHOCTEH PacTBOPEHHS BEIIECTB C Pa3IHYHON PacTBOPHMOCTEIO,
IIPUTOTOBIEHUE pPACTBOPOB C OIPENEIEHHOI MaccOoBOI [l0Nell pacTBOPEHHOTO BEIIECTBA,
B3auMOJieiicTBHE BOJBI ¢ MeTallaMH (HaTpueM M KaibllieM) (BO3MOKHO MHCIIOIh30BaHIE
BHJeOMaTepHalloB), HCCIeIoBaHe 00pasmoB HeOpPraHHYECKHX BeIIeCTB pasIHTHBIX KIACCOB,
HaOMoeHHe M3MEHEHHS OKpacKH HHIHKAaTOpPOB B pacTBOpax KHCIOT U IeIodeil, H3yIeHHE
B3auMojieiicTBus okcmiga Meau (II) ¢ pacTBOpoM CepHOIl KHCIIOTBI, KHCIOT C MeTaUIaMH,
peaximii HefTpanu3allii, NOIy4YeHHE HEepacTBOPHMBIX OCHOBAaHHWIl, BBITECHEHHE OJHOTO
MeTalIa IpYTHM H3 pacTBOpa COJIH, pellleHHe 3K CIIepHMeHTaIbHBIX 3a/1at 0 TeMe «BakHeIme
KJIACChl HEOPTAHHIECKHX COSIMHECHIUII».

Ilepnonnyecknii 3akoH U Ilepumonnyeckas cHcTeMa XHMHYecKHX 3JeMmeHToB JI. H.
MenjgeneeBa. CTpoeHHe ATOMOB. XHMHYECKaN CBSI3b. OKHCIIHTEIbHO-BOCCTAHOBHTE/IbHBIE
peakmua

[lepBble MOOBITKH KIacCHUKAMN XHMHYCCKHX 37IeMeHTOB. IIoHATHE o TIpymmax
CXOJIHBIX BIIEMEHTOB (I[eNIOYHBIE U MIEJIOYHO3eMeIbHbIe METAILIbI, TAIOTeHbl, HHEPTHBIE Ta3bl).
DIIeMeHTEI, KOTOpEIe 00pa3yroT aM(oTepHEIe OKCH/IBI H THAPOKCH/IEL.

Ilepuopmdeckuii 3akoH. Ilepuonmdeckad cHcTeMa XHMHYSCKHX oaideMmeHros I Il
Menneneera. KopoTkomeprnognas W JUumHHHONEpHOAHas ¢(opmbr Ilepuopmdeckoil cHCTEMBI
xumMuueckux snemMeHToB J[. 1. MenneneeBa. Ilepwoast u rpymmbl. DU3MYeCKHl CMBICIT
TMOPSAIKOBOT0 HOMEPA, HOMEPOB IIEPHOIa H TPYIIILI 3JIeMeHTa.

Crpoenne aromoB. CoctaB aToMHBIX Anep. Hsoromel. OnexrpoHbl. CrpoeHue
HIIEKTPOHHBIX 000I09EK aTOMOB TIepBRIX 20 XHUMUYecKnX 31eMeHToB IlepHo irdeckoil cHCTEMBI
J. M. MenzgeneeBa. XapakTepUCTHKa XUMHYECKOrO D3IEMEHTa [0 €ro IIONOKEHUI0 B
Ilepuogugeckoii cucreme . 1. MeHneneesa.



3aKOHOMEPHOCTH U3MEHEHHS Pajyca aTOMOB XUMHIECKUX 3IEMEHTOB, METAJLIMIECKUX H
HEeMETAJUITHIECKUX CBOMCTB 1O TPYIIIIaM U EPHOIaM.

3unauenne [lepmonuueckoro 3akoHa U llepHomdeckoii cHCTEMbl XHMHYECKUX 3JIEMEHTOB
JUIS pa3BUTHS HAyKU U IpakTukU. [[. 1. MeHneneeB — yUCHBIIN U TPayKIaHIH.

XuMmdaeckas CBS3b. KopanentHas (monapHas u HEIIONIApHaA) CBA3b.
DIIeKTPOOTPHUIIATENbHOCTh XUMUYECKUX 3IeMeHTOB. [loHHAsI CBA3b.

Crenenp  okucieHus. OKHCINTEIbHO--BOCCTAaHOBUTEIbHbIE  peakiuu. [Iporecchl
OKHCIICHHIS U BOCCTAaHOBJIEeHHA. OKHCINTEH H BOCCTAHOBUTEIIH.

Xumuueckuit skcnepumenm:

u3ydeHHe 0Opa3IoB BeleCTB MeTAa/UIOB M HEeMeTaJlIOB, B3aUMOjeilicTBHE THIpPOKCHIa
IIMHKA C PacTBOpaMH KHCIOT U MIENOYei, IPOBEJEHIE OMBITOB, MLIFOCTPHPYIONIHNX TPHMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKITHil (TopeHue, peaKilii pa3ioKeHUs, COSTHHEHHS ).

MescnpeomemHtsie cesasu

Peamzaius MexXmpeIMETHBIX CBA3e MpH U3YUCHUH XUMHUH B 8 Kiacce OCyIecTBISETCS
yepe3 MHCIOIB30BaHHEe KakK OOIMIX eCTeCTBeHHO--HAYTHBIX MOHATHI, TaK U IOHSTHI,
SIBISFONTUX CS CHCTEMHBIMH JJISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO--HaYIHOTO TTHKIIA.

OOnme ecTeCTBEHHO--HAaydHBIE TOHATHS: HAyYHBI (akT, THIOTe3a, TEOpHs, 3aKOH,
aHalM3,  CHHTe3,  KilacCH(HUKAIMs,  IMepHOJUYHOCTh,  HaOMIOJEHHe,  3KCIIEPHMEHT,
MOJISIHPOBAaHHIE, H3MEPEHUE, MOJIeNb, SIBJICHHE.

@u3uka: MaTepHsd, aroM, O3IeKTPOH, IPOTOH, HEHWTPOH, HOH, HYKIHJ, H30TOIbI,
PaJIMOaKTHBHOCTh, MOJEKYJIa, MeKTPHYEeCKHH 3apsj, BeNmecTBO, Telo, 00bEM, arperatHoe
COCTOSIHHE BeIeCcTBa, Ta3, (pU3NYecKUe BEIUYHHBI, €IHHUIBI H3MEepeHHs, KOCMOoc, IUIaHeTHI,
3BE3151, COTHITE.

Buonorus: gotocunTes, AbIXaHHe, OHOChEpa.

leorpadms: armocdepa, rtHapocdepa, MHHEpalbl, TOpPHBIE TOPOJBI, IOJE3HbIE
HCKOTIaeMble, TOIUIHBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTB0 1 XUMHYecKas peaKius

Ilepuoguueckuii 3akoH. Ilepmonmdeckas cucTeMa XHMHYECKHX aneMmeHToB JI. I
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOHCTB XHMHYECKHX
5IEMEHTOB MEePBBIX TPEX NEPHOJNOB, KalHs, KAIBIUSA U HX COGJIHHEHHI B COOTBETCTBHH C
TMONOKEHNEM 3IEMEHTOB B Ileprnoandeckoii cHCTeMe U CTPOSHHEM HX aTOMOB.

CrpoeHue BeniecTBa: BHJBI XUMHUUYECKOH CBs3U. THIOBl KPUCTAUIMYECKHX PEIMIETOK,
3aBHCHMOCTh CBOICTB BelecTBa OT THIIA KPHUCTAIUTHUECKON PENIETKH M BHAAa XUMHUIECKOMH
CBA3M.

Krmaccugukarms 1 HOMEHKIATypa HEOPTAaHHYSCKHX BEMIECTB. XHMHYECKHE CBOIICTBA
BEMIEeCTB, OTHOCANIMXCSA K Pa3IMYHBIM KilaccaM HEOPraHHUYECKHX COeJIMHEHUIl, TeHeTHYecKas
CBSI3b HEOPTAHHIECKHUX BEIECTB.

Krnaccuduxarmms XuUMIYECKHX peakiiil Mo pa3IHdHbIM IpH3HAKaM (110 9HCIY U COCTaBY
YYacCTBYIONIUX B pEAaKIMH BeNecTB, MO TeIIOBOMY 3¢ QeKTy, Mo HM3MeHEeHHIO CTereHeil
OKHCIeHHS XHMHYeCKHX 3JIeMeHTOB, [0 OOpaTUMOCTH, IO YYacTHIO KaTajau3aropa). DK30- U
SHIOTEPMHYECKUE PeaKInH, TEPMOXHMHUIECKHE YPABHEHHU.

[TonsTHE O CKOPOCTH XHUMHYeCKoil peakinmu. [ToHaTne 06 oOpaTHMBIX U HeoOpaTHMBIX
XHUMHYECKIX peakrnusax. [[oHATHE 0 TOMOTEHHBIX W TEeTepPOTeHHBIX peakiusx. [lorstne o
Katamu3e. lloHSTHE 0 XUMHYeCKOM paBHOBecHd. @QakTOphl, BIHSIONIHE HA CKOPOCTh
XHMHYECKOH peakIHH U TOJI0KEeHHe XHMHIeCKOTO PaBHOBECHAL.



OKHCINTETbHO-BOCCTAHOBHTEIbHBIE pPEaKIUH, SJIEKTPOHHBI OalaHC OKHCIHTEIbHO-
BOCCTaHOBHUTENNBHON peakiui. COCTaBIEHNE YPAaBHEHHIl OKHCIUTEHHO--BOCCTAHOBHTEIBHBIX
PeaxImil ¢ HCIoIb30BaHNEM MEeTO/Ia 3JISKTPOHHOTo OalaHca.

Teopua >ICKTPOINTHICCKON AUCCOMHAIINMH. DJICKTPOIUTH H HE3ICKTPOIHTEL. KaTHOHEI,
aHHOHBI. MeXaHH3M OHCCONMAIINHE BEIIECTB C pPa3IHMYHBIMEH BHIAMH XHMHYECKOH CBA3H.
Crenenp Juicconuaniun. CIUTbHbIE U cJ1a0ble 3IeKTPOJIHTHI.

Peaxmun noHHOr0 0OMeHa. Y CIOBHS MPOTEKaHHS peakI[uii HOHHOTro oOMeHa, IOJHEBIE I
COKpall€¢HHble HOHHBIC YpaBHEHHs peakiidil. CBOMCTBa KHCIOT, OCHOBAaHHII H COJIEH B CBeETe
TIpeJicTaBIeHuil 00 3MeKTPONNTHYECKOH Juccormarmi. KadecTBeHHBIE peakIMu Ha HOHBI.
TlongTue o ruapoIH3e Coneil.

Xumuyeckuii 3xcnepumenm:

O3HAKOMICHHE C MOJCIIMH KpPHCTAIIHICCKHX PEHIETOK HEOPraHHYCCKHX BEIIECTB —
METALIOB W HeMeTauToB (TpaduTa W aaMasa), CIOKHBIX BeIIecTB (XJOpHja HaTpHs),
HCCleJIOBaHNe 3aBHCHMOCTH CKOPOCTH XHMHYECKOH peakIui OT BO3JEHCTBUS Pa3IMIHBIX
(hakTOpOB, MCCIEHOBaHIEe SIEKTPOIIPOBOIHOCTH PacTBOPOB BEIECTB, IIpolecca JAHCCOIHAINN
KHCIIOT, IMelodel M cojieil (BO3MOMKHO HCIIONb30BaHHE BHICO MAaTepHAIOB), IPOBEACHIE
OTIBITOB, WUTIOCTPHPYIONINX MPH3HAKN TIPOTEKaHHs peakiii HoHHOro oOMeHa (oOpasoBaHme
ocajka, BBIJelleHHe Ta3a, oOpa3oBaHHE BOJBI), OIBITOB, WUIIOCTPUPYIONX MPHMEPHI
OKHCIHTEILHO-BOCCTAHOBUTENBHEIX peakllHil (TopeHHe, peakIMH pas3IoKeHHs, COSHHMHEHH),
pacro3HaBaHHE HEOPraHMYSCKHX BEIIECTB C IIOMONIBK0 KAaUeCTBEHHBIX pPEAKIMil Ha HOHBI,
pelieHue SKCIepUMeHTAIbHBIX 33124

HeMeTannbl H HX cOeJHHEHHS

OOmrass xapakTepHcTHKa rajxoreHoB. OcOOEHHOCTH CTpOEHHS aTOMOB, XapaKTepHBIE
crermenn okuciaeHHs. CrTpoeHHe M (H3MYECKHE CBOICTBA IIPOCTHIX BEIIECTB — TIaJOrE€HOB.
XummdecKkne CBOIMCTBAa Ha IpHMepe Xiaopa (B3auMOJEHCTBHE C MeTalaMH, HeMeTalJIaMH,
menogamu). XmopoBogopoa. CoisiHas KHCIOTa, XHMHYECKHE CBOICTBA, IIOJNydEHHE,
npuMeHeHne. JleficTBHE XJI0pa U XJI0POBOAOPOIa Ha OpraHu3M Ue/I0BeKa. BakHelnmie XJI0pHabl
H HX HaXO0KICHIE B IPHPOIE.

Obmrast xapaktepucTuka 31eMeHTOB VIA-rpymmel. OcoOeHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTeMeHH OKuciIeHus. CTpoeHHe U (pH3MUeCKHe CBOICTBA IMPOCTBIX BENECTB —
KHCIOPOJa H cephl. AJUIOTPOIIHEIE MOAHGHKAIIHH KHCIOPOAA U cephbl. XHMHYECKHE CBOMCTBA
cepel. CepoBoJiopojl, cTpoeHHe, (H3MYecKne N XHMHYecKHe cBoiicTBa. OKCHIBI Cepbl Kak
MpeJicTaBUTeIN KUCIOTHRIX OKcuoB. CepHas KHCIOTa, (U3HYecKHe W XHMMHUYECKHE CBOIICTBA
(obmme Kak TmpeJcTaBUTENA Kiacca KHCIOT H cHenuduieckne). XHUMHUECKHE peaKIlHH,
JeKalllie B OCHOBE IIPOMBINLICHHOIO CIIoco0a IOMydeHHA CepHOH KHCIOTHL. IlpmMeHeHmHE
cepHoii kucaoTsl. Colln CepHOM KHCIOTHI, KaueCTBeHHAd peakinsd Ha cynbdar-uon. HaxoxneHue
ceppl W e€ coelUHEHWI B IMpHpoje. XHUMHYECKOe 3arpsI3HEHHE OKpYyKawllel cpeisl
COeNHHEHUSMH cepbl (KHCIOTHBIE JIOMKIM, 3arpg3HeHHe BO3AyXa H BOJOEMOB), CIIOCOOBI €T0
IIpeIoTBpaIcHU.

O6rmmas  XapakTepHCTHKa 3JeMeHTOB VA-rpymmbl. OcoOeHHOCTH CTPOEHHS aTOMOB,
XapakTepHblE CTeleHH OKHCIeHHs. A30T, paclpocTpaHeHHe B TIIpHpojie, (Qu3NUecKHe H
XHMHYecKHe cBoiicTBa. KpyroBopoT aszora B mpupoae. AMMHAK, ero (H3MIecKie H XHMHIECKHe
CBOICTBA, IoIydeHNe 1 npuMeHeHne. Colll aMMOHHS, X (PH3HYIeCKHe I XHMHIECKHE CBOHCTRA,
mpuMeHeHne. KadecTBeHHas peakilisd Ha WOHBI aMMOHHS. A30THAas KHCIIOTa, e€ TOomydeHHe,
¢busndeckne W XUMHUYeCKHe cBoiicTBa (oOmime Kak IIpe[ICTaBHTEeNS KiIacca KHCIOT U
cuemududgeckne). Mcmonp3oBaHme HHTPAaTOB H COJell aMMOHHS B KadeCTBE MHHEPaIBHEBIX



ynobpennit. XuMudeckoe 3arps3HeHHe OKpYIKaroIIell cpellbl COSTMHEHNSIMI a30Ta (KHCIOTHbIE
JIOKJIM, 3arps3HeHHe Bo3JyXa, MOYBBl U BoZoEMOB). Docdop, alIOTPONHBIE MOAH(UKAIUH
tdochopa, bmuueckne u xumuueckue cBoiictBa. Okcua docdopa (V) u docdopHag kuciora,
¢bu3mueckne M XUMHYECKHE CBOiicTBa, IonydeHHe. lcmonb3oBanue ¢(ochaToB B KadecTBe
MUHEpaTbHBIX YI0OpeHHI.

OOmrast xapakTepucTHKa 31eMeHTOB IVA-rpymibl. Oco0eHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble CTEeNIeHH OKHCIEHHS. YTIepoJl, aLIOTPOMHbIE MOAIGHKAIINH, PacIpOCTPaHEHHE B
npupoze, Gpu3Hieckne H XUMHUYecKHe CBOICTBA. Ancopouma. KpyroBopot yriepoaa B IpHpoO/Ie.
Okcuel yrieposa, ux (pu3ndeckne W XUMITIECKHE CBOIICTRA, JEHCTBIE Ha KUBble OPTaHM3MBI,
MonydeHne U IpUMeHeHHe. DKOJIOTH4ecKue IIpo0aeMBl, cBSI3aHHbIE ¢ OKCHIIOM yriepona (IV),
TUmoTe3a I7100aTpbHOTO MOTeIUIeHHs KINMaTa, MapHHKOBBIH 3(dekT. YronpHas KHclIoTa U eé
comM, HX (U3MYecKHe H XHMHYECKHE CBOICIBA, IONydYeHHE H IpuMeHeHHe. KadecTBeHHas
peaknus Ha KapOoHaT-moHBI. lcmonmp3oBamme KapOOHaTOB B OBITY, MeEJHITHHE,
MIPOMBIIIJIEHHOCTH U CeTbCKOM XO03siicTBe.

[TepBoHauanbHBIe HOHATUS 00 OpraHHYECKHX BellecTBaX KaK O COQHHEHHSX YIIepoja
(MeTaH, »5TaH, STHUJIEH, aleTIUICH, 3TaHOJI, I[JIHIEPUH, YyKCycHas Kuciaorta). llpupojHbie
HCTOYHUKH YTJIEBOJIOPOIOB (YTOmb, MPHPOMHBIT Ta3, He]Th), MPOAYKTH HX mepepaboTKH
(6eH3HUH), HX POJIb B OBITY H IPOMBINLUIEHHOCTH. [ToHATIE 0 OHOIOrHMYECKH BaKHBIX BENIeCTBAX:
JKupax, Oenkax, yriIeBoJax — H HX pOJH B JKHU3HH YeloBeKa. MaTepHaabHOE eIHHCTBO
OPraHHYeCKUX H HEOPTaHMIECKUX COEeTMHEHHIL.

Kpemunii, ero ¢u3nudeckne M XHMHYECKHE CBOICIBA, IOIydeHHE U IIPUMEHEHHE.
CoemHeHns KpeMHHsS B mpupoje. OOmmue mpezacraBieHus o0 okcume kpemHus (IV) m
KpeMHHeBoI KucinoTe. CIWIHKAThl, HX HCIO/IB30BaHHe B OBITY, B IPOMBIIILUIEHHOCTH. BakHefe
CTPOHTE/IbHbIE MAaTepHUaIbl: KepaMiKa, CTeKJo, IeMEHT, OeToH, kele300eToH. IIpobremsr
0e30I1acHOro MCIOIB30BaHIA CTPOUTEIPHBIX MaTEPHUAIOB B IOBCEIHEBHOI JKHU3HN.

Xumuueckuii Ixcnepumerm:

H3ydeHHe o0pa3loB HEOPraHMIECKHX BEIIeCTB, CBONCTB COJIIHON KHCIIOTHI, IIPOBESHHE
KadeCTBEHHBIX PEakIIHil Ha XJIOPHI-HOHBI U HaOIIoJeHNe MPH3HAKOB HX IPOTEKAaHUS, OIBITHI,
oTpaxaroniue ¢u3HYeckue U XUMIYECKHe CBONCTBA AJIOTEHOB U HX COSNHHEHHII (BO3MOMKHO
HCIOIb30BaHHE BHIEOMAaTepHaIoB), O3HAKOMIEHHEe ¢ 00pa3laMH XJIOPHIOB (TaJOreHHIOB),
O3HaKOMJIeHHe ¢ oOpa3naMH cepbl H €€ COeJHHeHHAMH (BO3MOKHO HCIIOIB30BAHHE
BHIleOMaTepuanoB), Ha0moleHHe TMporecca OOYIUIMBaHMS caxapa oA  JeHICTBHEM
KOHIIEHTPUPOBAHHOIH CEPHOH KHCIIOTBI, H3y4eHHEe XUMHYECKHX CBOIICTB pa30aBIIEeHHON CepHOI
KHCJIOTHI, IPOBEJICHIE KaueCTBEHHOI peaKInu Ha cydb(ar-HoOH H HadIroleHHe INpH3HaKa eé
MPOTeKaHUA, O3HAKOMICHHE ¢ (HM3MYeCKHMH CBOHCTBaMH a30Ta, (ochopa H UX coedHHEHUI
(BO3MOKHO HCIIONIb30BaHIE BUAeOMaTepianoB), 00pa3naMi a30THEIX U ¢ochopHBIX yao0peHuil,
IonydeHHe, coOupaHHe, pacllo3HaBaHHe U H3yYeHHE CBOICTB aMMHakKa, I[IPOBEJCHUe
KauecTBEHHBIX peakIHuil HAa HOH aMMOHHSA H QocdaT-HOH H H3ydeHHe IIPH3HAKOB HX
MPOTEKaHHA, B3aHMOJCIHCTBHEC KOHIICHTPHPOBAHHOI a30THOI KHCIOTBI C MEIBIO (BO3MOIKHO
HCMOTh30BaHNE BHIEOMATEpHATIOB), H3YUSHHE MOeNell KPHUCTAIMYeCKHX PENETOK aaMasa,
rpaguta, (QymwiepeHa, O3HAKOMIIEHHe C IIpOIecCOM aJacopOIMH pacTBOPEHHBIX BeIlleCTB
aKTHBHPOBAHHBIM YITIEM H yCTPOIICTBOM MPOTHBOra3a, MoJydeHHe, coONpaHue, pacllO3HaBaHHe
U U3y4CHHE CBOICTB YITIEKHCIOTO ra3a, MPOBeJeHHEe KAaueCTBEHHBIX PeakI[Mil Ha KapOoHAT u
CHUIMKaT-MOHBl W W3ydeHWe TPH3HAKOB WX TIPOTEKaHWs, O3HAKOMIECHHE C TPOTYKITHEH
CIUIMKATHOH IPOMBIIUIEHHOCTH, pelleHHe SKCIIepHMeHTalIbHBIX 33aJad Mo TeMe «BaxHelime
HeMeTaJUTbl H HX COeIHHEeHH .



MeTaniabl H HX coeHHeHHS

OOmras xXapakTepHCTHKAa XHMHYECKHX 3JIeMEHTOB — METa//IOB HAa OCHOBAHHU UX
nono:xeHnd B Ilepuoandeckoil ciucTeMe XUMUYecKUX 31eMeHTOB J[. 11. MeHzeneeBa 1 cTpoeHUS
atoMoB. CTpocHHE MeTamioB. MeTauIHdecKas CBA3b H METaUTHYCCKas KpHCTaUIHIeCKas
pelméTKa. ODICKTPOXHMHUYCSCKHN pAI HAOpDKeHHIT MeTawioB. DH3MUSCKHE H XHMHYECKHE
cBoiicTBa MeTauioB. OO0mMe crocoObl moydeHnsT MeTauioB. IIOHATHE O KOPPO3HH MeTalIoB,
OCHOBHEIE CITIOCOOHI 3alUTEI MX 0T Koppos3uH. CILIaBH (CTalk, UYT'YH, JIOPaTFOMUHNI, OpoH3a) 1
HX IIpAMeHeHHe B OBITY H IIPOMBIIIEHHOCTH.

[Tlemogrble MeTATEL: TToNoKeHUe B [leproyimdaeckoil cucTeMe XMMIYecKUX 3MeMeHToR /.
1. MeHnpneneeBa, cTpoeHHe UX aTOMOB, HaXOXJieHHe B mpHpoje. (DH3HUECKHEe U XHUMHYECKHE
CBOIicTBA (Ha MpuMepe HaTpud U Kamms). OKCHABI U THIPOKCHIB HATpUA H Kanud. IIpnMeHeHe
IIEIOYHBIX METAJLIOB H HX COCIMHEHHII.

[ITemouHO3eMEMBHBIE METAUIBI MAarHWI M KaubllHil: TONOokeHWe B Ilepuoamdeckoit
cucteMe XuMmmdeckux sneMmeHToB JI. 1. MeHneneeBa, cTpoeHHe UX aTOMOB, HaXOKJEHHUE B
npupoje. Ou3HIeCKHe H XHMHYECKHE CBOIICTBA MarHUS H KadbIuig. BaxkHelmnmnie coeIHHEHHI
KabIns (OKCHI, THAPOKCH, colH). JKECTKOCTH BOIIBI H CIIOCOOBI €€ YCTpaHeHIH.

AmoMUHNI: ToNMoKeHue B llepuojndeckoil cucTeMe XHUMHYecKHX 3neMmeHToB J[. I1.
MenieneeBa, CTpOeHHE aToMa, HaXoxJieHHe B mpupoje. Ou3ndeckue U XUMHIECKHE CBOHCTBA
aTrOMHHIS. AM(OTepHbIe CBOICTBA OKCHIA U THAPOKCHIA ATFOMUHHUSL

Keneso: momoxkenne B llepmoamdeckoil CHCTEME XHMHUYECKHX »iIeMeHToB J[. I
MenjieneeBa, CTpOEHHE aToMa, HAXOKIeHNne B npupojie. OU3HUecKHe U XUMUYECKUE CBOMCTBA
Keneza. OKCHIBL, THApPOKCHABI U comm skermesa (II) m xemesza (III), UxX cocTaB, CBOICTBA H
MMOTyIeHHE.

Xumuueckuit skcnepumenm:

O3HaKOMIeHHe ¢ o0pa3laMi METaJUIOB W CIUIaBOB, WX (PH3MIESCKHMH CBOIICTBAMIH,
H3ydeHHe pe3ylabTaTOB KOPPO3MH MeTa/lIOoB (BO3MOJKHO HCIIOIB30BAHHE BHISOMATEpPHAIOB),
0CcO0eHHOCTell B3aHMOJEIHCTBHS OKCHIA KaIbIHA H HATPUS ¢ BOJOH (BO3MOKHO HCIIOIL30BaHIeE
BHJIEOMaTepHaIoOB), HCCIel0BaHHE CBONCTB JKECTKOH BOIBI, IIpollecca TOpPeHHS JKejle3a B
Kuciopoyie  (BO3MOXKHO — HCIOJNB30BAHHE  BHJIEOMAaTepHAlOB), MPH3HAKOB IIPOTEKAHUS
KauecTBeHHBIX peakIIfil Ha HOHBI: MarHUs, Kalbllug, aTIOMUHUS, ITHHKa, xkene3a (I1) u xemesza
(III), menu (II), mabaroaeHHe H OIHCAHHE IIPOIECCOB OKpaIHBAHHA ILIaMeHH HOHAMH HAaTpHA,
KaIusg U KaJbIug (BO3MOKHO HCIIOJIh30BaHHE BHICOMATEPHAIOB), HCCIIeI0BaHNEe aM(pOTEPHBIX
CBOMCTB I'MIPOKCH/IA ATFOMUHUS U THJPOKCHJIA IUHKA, PEelleHUe 3KCIePUMEHTAIBHBIX 3a/1a4 110
TeMe «BaxkHelinme MeTallIbl U HX COeUHEHII».

XuMHS 1 OKpPY:KAIOIIas cpeaa

BemectBa U MaTepHaibl B IIOBCEIHEBHOM KH3HH 4el0BEKa. be3omacHOe HCIIOIb30BAHUE
BelllecTB U XUMHYECKHX peakiuii B ObITy. IlepBas moMomib HmpH XUMHYECKHX OKOTax H
OTpaBJICHHIX.

XHUMHITYECKOE 3arpA3HCHHC OKPY:Karonieil cpepl (IIpeacapHas JOMYCTHMaA KOHI[CHTPAIIHI
BerecTs, Aanee — [1JIK). Poabh XuMHUH B pelieHHn SKOI0T HIecKHX MpooIeM.

Xumuueckuit sxcnepumenm:

n3yiIeHne o0pas3oB MaTepHalIoB (CTEKIO, CILIABE META/LIOB, IIOIMMEPHEIE MaTEPHAIEI).

Meosrcnpeomemmnunie céa3u

Peamuzarust MexIpeIMETHRIX CBS3eH MPH HU3YYCHWH XAMUH B 9 Kilacce OCyIecTRIsETCS
gepe3 HCIOIb30BaHHE KaK OOMNIUX €CTeCTBEHHO-HAyUHBIX IIOHATHI, TaKk M IIOHSATHII,
SABJIAIONIHXCS CHCTEMHBIMIE JIJI OTAENILHBIX IIPeIMETOB €CTe CTBEHHO--HaYTHOTO ITHKJIA.



OOmme ecTeCTBEHHO-HAYJHBbIC IIOHATHS: HAyJIHbIH ()aKT, TUMOTe3a, 3aKOH, TEOpud,
aHa/lm3,  CHUHTe3,  KilaccH(HUKAII,  MepHOJUYHOCTh,  HAOMIOJEHHe,  SKCIIepHMEHT,
MOJieTHpOBaHHe, H3MepeHne, MoJleNTb, ABJICHHE, TAPHUKOBLIII 3(h(eKT, TEXHOIOT U, MaTepHaIbL.

Ou3uka: MaTepusi, aToM, 3JeKTPOH, MPOTOH, HEHTPOH, HOH, HYKIHI, H30TOIBI,
paJHOaKTHBHOCTh, MOJEKYJda, 3JEKTPUYECKUIl 3apsil, MPOBOJHUKH, IOJYIPOBOIHHKH,
JINIeKTPUKH, (OTO3JIeMeHT, BellleCTBO, Telo, 00bEM, arperaTHoe COCTOSHHE BeIlecTBa, Ia3,
pacTBOp, pPacTBOPHUMOCTh, KpHCTaUIMIecKass pemerka, CIUIaBbl, (H3HUYeCKHe BeIHIHHBI,
eIMHUITBI H3MEePeHH s, KOCMHUYecKoe IPOCTPAHCTBO, IIaHeThl, 3B&3/161, COJHITe.

Buonorns: ¢ortocunTes, npxaHue, Onocdepa, 3KocHUcTeMa, MHHepalbHEIE YI0OpEeHNS,
MHUKpO3JIeMeHThI, MaKpO3TeMeHThI, THTaTe/IbHbIe BellecTBa.

Teorpadus: armocdepa, THapocdepa, MHHepalbl, TOpHble TOPOABI, IOJE3HBIE
HCKOIIaeMble, TOILIHBO, BOJIHBIC PECYPCHI.

ILNTAHUPYEMBIE PE3YJIbTATHBI OCBOEHHA IIPOI'PAMMBI 110 XUMHH HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA30BAHMA

JJMYHOCTHBIE PE3YJILTATHI

JIM9HOCTHBIE pe3yIbTaThl OCBOSHHS IHPOrPaMMbBI OCHOBHOTO 00miero o0pa3oBaHUA
JIOCTUTAIOTCS B X0JI€ 00YUCHUS XHMUH B €INHCTBE YIeOHON M BOCIIUTATEIBHOI AeATSIFHOCTH B
COOTBETCTBUUM C TPaJHIMOHHBIMA  POCCHIICKHUMH  COIMMOKYJIbTYPHBIMH M  JIyXOBHO-
HPABCTBEHHBIMU I[eHHOCTSAMHU, IPUHATEIMI B 0OINecTBe MpaBWIaMH H HOpMaMH TOBEJICHUS U
CIIOCOOCTBYIOT MpOIeccaM CaMOIIO3HAHU A, CAMOPA3BHTHA H COITHATH3AITHH 00YIarONIUX CAL.

JIMIHOCTHBIE PEe3yIbTAaThl OTPAKAOT T[OTOBHOCTh OOYYAKOIIMXCA PYKOBOJICTBOBATHCS
CHCTEMOI ITO3UTUBHBIX IEHHOCTHBIX OPHEHTAIIMH U PAaCHIMPEHHEe OIbITA JEATEeIbHOCTH Ha e
OCHOBE, B TOM UHCJI€ B YaCTH:

1) IaTPHOTHYECKOT0 BOCIIATAHUA:

IIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHIECKOMY U HAYIHOMY
HACJIeUI0, IMOHUMAaHHs 3HAYeHHS XUMHYECKOil HAayKH B JKH3HH COBPEMEHHOIO oOIIecTBa,
CIIOCOOHOCTH BIaJIeTh JOCTOBEpHOI HH(opMaleil 0 MepeoBhIX AOCTIDKSHUSIX U OTKPBITHAX
MHPOBOIl U OTEYECTBEHHOH XHMHH, 3aHHTEPSCOBAaHHOCTH B HAaYYHBIX 3HAHUAX 00 YCTpoiicTBe
MHpa H 00NIecTBa;

2) rpa:RIaHCKOr0 BOCIIHTAHHS:

TpeJICTaBICHHS O COIMAIBHBIX HOpMaX H TMpaBUIaX MEKINIHOCTHEIX OTHOIIEHHH B
KOJIJICKTHBE, KOMMYHUKATHBHOH  KOMIIETEHTHOCTH B 001IeCTBEHHO MOJIE3HOM,
yaeOHO-ICCIe/IOBaTEIbCKOM, TBOPYECKOH M JIPYTHX BHJIaX JeATENbHOCTH, TOTOBHOCTH K
pa3Ho00pa3Hoil COBMECTHOII JIeSATeIbHOCTH IIPU BHITIOIHEHIH YIeOHBIX, T03HABATEIbHBIX 33,131,
BBINIOJHEHUH XHMHYECKHX SKCIIEPHMEHTOB, CO3JaHHH YyIeOHBIX INPOEKTOB, CTpPEeMICHHS K
B3aIMOIMOHNMAHUIO M B3aHMOIIOMOIIN B IpOIecce 3TOi ydeOHOM 1eATeTbHOCTH, TOTOBHOCTH
OTIEHNBATh CBOE TOBEJCHHE W TIOCTYIIKA CRBOWX TOBApPUINEl C TOIWIMH HPABRCTBEHHBIX H
TIPAaBOBBIX HOPM C YIETOM OCO3HAHHS TIOCIIEICTBHII MOCTYITKOB;

3) HeHHOCTH HAYYHOT 0 MO3HAHMSI

MHPOBO33pPCHUECKHE TMPEJCTaBICHHSA O  BEmleCTBE M XHMHYECKON  peakiluw,
COOTBETCTBYIONTIE COBPEMEHHOMY VPOBHIO Pa3BUTHS HAyKH H COCTaBISIONINE OCHOBY IS
MOHNMAHHS  CYIIHOCTH HayuHOH  KapTHHBI MHpa, TIpeJcTaBlIeHHs 00 OCHOBHBIX



3aKOHOMEPHOCTAX Pa3BUTHS MPHUPOJIBI, B3aHMOCBI34X UeIOBEKa C MPUPOIHON CPeloil, 0 poiu
XHUMHH B TTO3HAHNH 3THX 3aKOHOMEPHOCTEI;

MO3HAaBaTeIbHbIE MOTHBBI, HAIlpaBIeHHbIE HAa MOIY4YcHHE HOBBIX 3HAHWI IO XHIMHH,
HeoOXonmMple JUIA OOBSICHCHHS HaOMI0aeMbIX IIPOIECCOB H SBJICHHI, IT03HABaTCIBHOIL,
HH(GOPMAITHOHHOIN H YHTaTeIbCKOI KYJIBTYPHI, B TOM YHCIIC HABBIKOB CaMOCTOSTEIbHOI paboTEI
¢ y4eOHBIMH TEeKCTaMH, CIIPaBOYHOIl JIHTEPaTypOil, JOCTYHHBIMH TeXHHYECKHMH CpeJICTBaMI
HH)OPMAITHOHHBIX TeXHOIOTHI;

HHTepec K OOY4YeHHI0 M IMO3HAHHIO, TFOO03HATEIbHOCTh, TOTOBHOCTh H CIIOCOOHOCTH K
camM000pa30BaHNIO, TPOEKTHOI M MCCIeI0BaTeIhCKON JIeITeTbHOCTH, K OCO3HAaHHOMY BHIOOPY
HaIpaB/IEHHOCTH U YPOBHS 00yUeHNUS B JalbHeIIeM;

4) popMHPOBAHUSA KYJIbTYPHI 310POBbSI:

OCO3HAHHC T[EHHOCTH JKW3HH, OTBETCTBCHHOTO OTHONICHHS K CBOEGMY 3IOPOBBIO,
YCTAaHOBKH Ha 3JIOpPOBBIH 00pa3 KU3HM, OCO3HAHHE TIOCIE/ICTBHII W HETNpPUATHE BPETHBIX
NpHUBBMeK (ymoTpeOieHHS alnKorois, HapKOTHUKOB, KypeHHS), HeoOXOJMMOCTH cOOIIOJeHUS
mpaBmI 0€30MacHOCTH MpH OOpalieHHH ¢ XUMHYeCKHMH BenlecTBaMH B OBITY U pealbHOI
JKH3HU;

5) TpyA0OBOI0 BOCINTAHHAS :

HHTepec K MPaKTHIECKOMY H3YUeHHI0 IpodecCcHii H Tpy/ia pa3IMIHOTO pojia, YBaKeHHe K
TPYyIy U pe3ynbTaraM TPYIOBOH JEATEIHFHOCTH, B TOM HHCIE HA OCHOBE MPHMEHEHHS
NMpEeIMETHBIX 3HAHMII 110 XHMHH, OCO3HAHHBI BBIOOP WHAMBHAYaJbHOH TpPaeKTOPUH
MPOJIOJIKeHNsT 00pa30BaHUSA C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XUMIM,
00IIecTBeHHBIX HHTEPecOB U MOTpeOHOCTel, ycmeniHoil mpodecCHOHAIBHOM JeSTeTbHOCTH U
pa3BHUTHA HEOOXOIUMBIX YMEHHUII, TOTOBHOCTH a/IalTHPOBAThCA B IMPOQ eCCHOHATIBHOII cpejie;

6) >KOJIOTHYECKOT0 BOCIIATAHHUS:

SKOJIOrHYECKH IIefiecoo0pa3Hoe OTHOIIeHHE K MPHPOoJIe KaK HCTOYHUKY KH3HM Ha 3eMie,
OCHOBe €€ CYINeCTBOBaHHUSA, NOHUMAaHHE I[eHHOCTH 3J0pOoBOro M Oe3omacHoro obpasza KHU3HH,
OTBETCTBeHHOE OTHOIIEHHe K COOCTBEHHOMY (I3HUECKOMY H IICHXHYECKOMY 3JI0pPOBBIO,
OCO3HAHIE IIEHHOCTH COOJIIOJICHIS TPaBIII O€30IIaCHOT 0 MOBENEHHUS TIPH paboTe ¢ BEIIECTBAMH,
a TAKKE B CUTYAITUSX, YT POKAKOIIUX 3/I0POBBI0 U KU3HH JIFOJIEH;

CIOCOOHOCTH IIPUMEHSTh 3HAHHS, IMOJydaeMble MPH H3YYeHHH XHMHH, U pellleHus
3aJ1a4, CBSI3aHHBIX ¢ OKPY/KAFOIIEH IPHPOJIHON CPpeloil, IS MOBBIMISHUS YPOBHS SKOIOTHIECKOM
KYJIBTYPEI, OCO3HAHHS TJI00ATBHOTO XapakTepa 3KOJOTMYIEeCKHX IMPoOIeM U IMyTell HX pelIeHus
IIOCPEJICTBOM METOJI0B XUMUH, SKOJIOIHYECKOT O MBIIUICHUS, YMEHHS PYKOBOJICTBOBATHCI UM B
MO3HABATENbHOI, KOMMYHIKATHBHOI U COITHATIbHOI IIPAKTHKE.

METAIIPEJIMETHBIE PE3YJILTATHI

B cocraBe MeTanmpeaIMETHBIX pPE3YIbTATOB BBIICIAIOT 3HAYNMBIC IS (HDOPMHPOBAHUS
MHPOBO33peHUS 00IeHayuHble MOHATUS (3aKOH, TeOpHs, MPHHIUI, THIIOTe3a, (akT, cHcTeMa,
MpOTIecC, SKCIePHMEHT H JIpyroe.), KOTOpble HCIOIB3YIOTCSI B €CTECTBeHHO-HAYUHBIX YIeOHBIX
npeMeTax U IMO3BOJIIOT Ha OCHOBE 3HAHIMI U3 3THX MPEIMETOB (JOpMUPOBATh MPeICTAaBICHIE O
MeNOCTHOH HayJIHOIl KapTHHe MHpa, U YHHBEpcaJdbHBIE YUeOHBIE JefcTBUA (IMO3HABATEeIbHEIE,
KOMMYHHUKAaTHBHBIE, peryJITHBHBIE), KOTOpEle oOecreunBarOT (OpMHpOBaHIE TOTOBHOCTH K
CaMOCTOSATETbHOMY IUIAHHPOBAHUIO H OCYIECTBICHUIO YIeOHOH AesSTeIbHOCTH.

Ilo3HaBaTelibHBIE YHHBEPCAIbHBbIE YieOHbIE eHCTBHA

ba3soBble Joruveckue JIeicTBUA:

YMEHHS UCIIOIb30BaTh NPHEMBl JOTHYECKOTO MBIIUIEHHS @PH OCBOSHUHW 3HAHHUIL
pacKkpbBaTh CMBICT XHUMHYECKHX TIOHATHH (BBAENATh HMX XapakTepHBIe IIPU3HAKH,



yCTaHABINBATh B3aUMOCBS3b C JPYTUMH HOHSTHSAMH), HCIONb30BaTh MOHATHS JUISL 00BSCHEHHS
OTAeNbHBIX (PaKTOB M ABJICHUIl, BHIOHpATh OCHOBAaHHS U KPUTEPUH IS KIacCH(QUKAITUI
XIMHYeCKHX BelIecTB I XUMHUECKUX peakIlnii, ycTaHaBINBAaTh IPHIMHHO-C/Ie/ICTBEHHEIEe CBS3H
MeK1y 00BeKTaMH H3YUeHHS, CTPOUTH JIOTHUeCKHe pacCykKIeHUS (HHIyKTHBHBIC, TeIYKTUBHBIE,
10 aHAJIOTHH), eIaTh BBIBOJIBI H 3aKII0UCHIS,

yMeHHe NPUMEeHSTh B Ipollecce MO3HAHUS MOHSTHS (IpeJMeTHble H MeTallpeJMeTHBIE),
CHMBOJIMYECKHe (3HAKOBBIE) MOjeNH, HCIOIb3yeMble B XHMHH, MHpeodpa3oBHIBaTh HIHPOKO
MpHMeHsAeMble B XHMHH MOJIeJIbHbIe Tpe/ICTaBIeHHI — XUMHYeCKHil 3HaK (CHMBOJ SJIeMeHTa),
XHMHUeckas ¢GopMyna W ypaBHEHHe XHMHYECKOHl peakI[ii — TpH pelleHud  yueOHo-
MO3HABaTelbHBIX 3a7a4, C YYETOM OSTHX MOJeNbHBIX IpeJCTaBIeHHIl BBISBIATH U
XapaKTepH30BaTh CYINIeCTBeHHbIe MPH3HAKH H3YUaeMbIX OOBEKTOB — XHMHYECKHX BellleCTB U
XIMIYECKHX PeakIIHil, BBIABIATH OOINEe 3aKOHOMEPHOCTH, MPHYMHHO-CICJACTBCHHBIC CBA3H U
TMPOTHBOPETHS B H3yTaeMbIX TIPOTIeccax U SBIEHHUSX.

Ba3oBble HeclleioBaTeIbCKAE AelicTBUS:

yMeHHe HCIIOIb30BaTh IIOCTaBJIeHHBIE BOIPOCH! B KatecTBe HHCTpYMEHTa IO3HAHUA, a
TakkKe B KauecTBe OCHOBBI IS (opMHpOBaHMS THIOTE3BI IO TIPOBEPKE IPABILIBHOCTH
BBICKa3hIBAEMBIX CYKJICHII,

mpHOOpeTeHHe OIbITa MO IUIAHHPOBAHUIO, OPTAHU3AINH U IMPOBEICHHIO YUeHHYECKIX
SKCIIepHMEHTOB, YMeHHe HaOIoIaTh 3a X0JI0M IIpoliecca, CaMOCTOSITeIFHO MIPOrHO3UPOBATE eTo
pe3ynpTar, (GopMyTHpoBaTh 000OINEHHS U BEIBOABI IO pe3ylIbTaTaM IPOBEIEHHOTO OIIBITA,
HCCIIeIOBAHNS, COCTABIIITh OTYET O MIPOJIelIaHHOI padoTe.

Pa6oTa ¢ HH(poOpMALHEii:

yMeHHe BRIOHpaTh, aHAIM3HPOBATh U HHTEPIPETHPOBaTh HHGOPMAIIHIO pa3IHIHbIX BH]IOB
u GopM mpeacTaBIeHUS, HOTyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB (HayqHO-TOMY/IApHAS THTepaTypa
XIMHYeCKOTO COJiepiKaHHs, CIpaBOUHBlE IocoOus, pecypckl IIHTepHeTa), KpPUTHYECKH
OIICHHBATh IPOTHBOPEUHBYIO H HEJJOCTOBEPHYIO HH() OpMAITHIO;

yMeHHe IPHMEeHATh pa3IHTHbIe MeTOIbI U 3alpOoch! IIPH MoHCKe I 0TOope HHGOopMAaIHH 1
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JUIA BHITOJTHEHNS YIeOHBIX 1 TI03HABATEIbHBIX 3a/1a4
OIpeIeNI€HHOTO THIIA, NPHOOpeTeHNe OIbITa B OONACTH HCIONb30BAHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TeXHOJIOTHIA, OBJIajIeHIe KYIbTYpOoil aKTHBHOTO HCIOJIB30BAHNS PA3TIIHBIX
MOHCKOBBIX CHCTEM, CaMOCTOSITeIbHO BBIOHpAaTh ONTHMAIBHYIO (opMy IIpelIcTaBIeHHS
uHGOPMAIINE M HUTFOCTPHPOBATH pelllaeMble 3a/ladll HECTIOKHBIMH CXeMaMH, JHarpaMMaMi,
Jnpyrumu opMaMi rpadHKH U UX KOMOHMHAITHSIMUE;

yMeHHe HCIOIb30BaTh U aHAIN3HPOBATh B Ipollecce YUIeOHOH H HccleoBaTeslhCKOi
JeaTeTbHOCTH HHGOPMAIIHIO O BIIISHIN IPOMBIIUICHHOCTH, CeThCKOr0 X0341CTBA H TpaHCIopTa
Ha COCTOSHUE OKpY Karomleil MpHUpPOIHOIL CpeIbl.

KoMMyHHKATHBHBIE YHHBepCAIbHBIE YUeOHBIe TeficTBAS:

YMEeHHS 3a/1aBaTh BOMIPOCH (B Xole JAmanora u (WIH) AHCKYCCHH) IO CYIIECTBY
oOcyKmaeMoil TeMbl, (QOPMYTHPOBAaTh CBOH MPEIOKCHHS OTHOCHTEIBHO BBIMOTHEHHS
TIpeIIOKEHHOIT 31241,

YMeHHUS MPeJICTABIATh MOJIyIeHHbIe pe3yIbTaThl HO3HABATEIbHOII IeSTeIhHOCTH B YCTHBIX
U IHCHMEHHBIX TeKCTaX; JelaTh Ipe3eHTAI[UI0 pe3y/IbTaTOB BBHINOJHEHHS XHMHTECKOTO
3KCIIepHMeHTa (1abopaTOpHOTO OIbITa, JTab0opaTOpHON paboThl MO HCCIEIOBAHUIO CBOICTB
BEIEeCTB, Y4eOHOTO MPOEKTa);

yMeHHs y4eOHOTO COTPYIHHUYECTBAa CO CBEPCTHHKAMH B COBMECTHOII IMO3HABaTeNlbHOI I
HCCIIeIOBaTeNIbCKOM JeATebHOCTH IIPH peIleHHH BO3HHKAIONINX IIpo0IeM Ha OCHOBe y4éTa



OoONMX HHTEPECOB M COINIACOBAHHUS IO3UINIH (0OCYKIEHMsA, OOMEH MHEHMSIMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIIHS COBMECTHBIX JIeliCTBHIl, olpe/ielieHle KpUTepHeB IO OIleHKe KauecTBa
BBITIOJTHEHHOI paboTHI U APYTHE).

PerynsiTHBHBbIe YHHBepcaibHble YieOHbIe TelcTBHS:

YMEHHE CaMOCTOATEIBHO OMpPENeNATh IeIN AeSTEIbHOCTH, IUTaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIHPOBaTh U IpH HeoOXOIMMOCTH KOpPPEeKTHpPOBAaTh CBOK JIeATEbHOCTh, BBHIOHPAThH
HanbOonee HS(QeKTHBHEIE CcIOOCOOBI pelleHHd YIeOHBIX H  IIO3HaBaTelbHBEIX  3ajad,
CaMOCTOATETbHO COCTaBIATh MIH KOPPEKTHPOBAaTh MpPeIOKeHHBIH aaropHTM JeiCTBUH MpH
BBITIOJTHEHNH 3a/IaHMil C YYETOM TIONYYeHHS HOBBIX 3HAHWH 00 W3yJaeMBIX OOBEeKTax —
BelllecTBaX U peakiliix, OlleHHBaTh COOTBETCTBHE IIOTy4eHHOTO pe3yiIbTaTa 3asBJIeHHOIl e,
YMEHHe UCIIONIB30BaTh U aHATH3HMPOBATh KOHTEKCTHI, TIpejiIaraeMble B YCIOBHH 3a 1aHHI.

IPEJMETHBIE PE3VJIBTATHI

B cocraBe Tmpe/METHBIX pe3yJbTaTOB IO OCBOEHHIO 00f3aTeTbHOTO COJepiKaHus,
YCTAaHOBIEHHOTO JaHHON (pejepadbHONl pabodueil MpPOTrpaMMoOil, BBIACIIIOT: OCBOSHHBIE
oOyJaroNIMMHCS HaydHble 3HAHHS, YMEHHS U CIOCOOBI JeHCTBHIl, CHenu(HIecKue Il
MpenMeTHON o0macTH «XHMHS», BHIOBI NEATEIBHOCTH II0 TMOJYYE€HHIO HOBOTO 3HAHHS, €r0
HHTEPIIPETAITNH, TTPe0OPa30BaHIIO U MIPUMEHEHHIO B Pa3THYHBIX YIeOHBIX N HOBBIX CHTYaITHAX.

K xoHmy obydeHus B 8 kiacce IpeqMeTHBIe pe3yIbTaThl Ha 6a30BOM YpOBHE JIOKHEI
0TpaKaTh c()OPMHPOBAHHOCTE Y OOYIAIONIHXCS YMEHHIL:

® pacKphIBaTh CMBICT OCHOBHBIX XHUMHYECKHX MOHATHI: aTOM, MOJEKylIa, XUMHIecKHit
BlIEMEeHT, IPOCTOe BeNIecTBO, CJIOXKHOE BeNecTBO, CMech (OJHOpPOAHAS U
HEOJIHOpOIHAs), BAICHTHOCTh, OTHOCHTEIbHAS aTOMHas M MOJCKYISIpHas Macca,
KOJHYECTBO BENIECTBA, MOJIb, MOJSpHAs Macca, MaccoBas MHOJsS XHMHYECKOTO
SNIeMEeHTa B COEJIMHEHWH, MOJSPHBINT 00BEM, OKCHJI, KHCIOTa, OCHOBAaHHE, COJb,
HIIEKTPOOTPHIATETBHOCTD, CTEIIeHb OKUCIECHHS, XUMUYecKas peakilid, KIacCH(pIKaIg
peaxIniil: peakliui coe ITHeHUS, PeaKIHH pa3IoAKeHI, PeaKIIHH 3aMellleHns, peakIinu
oOMeHa, 3K30- U SHIOTCPMHYUCSCKIE PEaKINU, TEII0BOH 3 deKT peakiuu, AApo aToMa,
AIIEKTPOHHBIN CIOH aToMa, aTOMHas OpOMTalb, paalyc aToMa, XHMHYecKas CBS3b,
MoJIIpHas. U HemoIspHas KOBaJeHTHAasd CBA3b, HMOHHAs CBA3b, HOH, KaTHOH, aHHOH,
pacTBOp, MaccoBasl JI0JI BellecTBa (MPOoIeHTHAS KOHIIEHTPaIlls) B pacTBOpe;

® IUUTFOCTPUPOBATH B3aUMOCBA3h OCHOBHBIX XHMHYECKHUX MOHATHH W IPUMEHSATH 3TH
MOHSTHA MPH OTMHCAHUH BENeCTB U HX IpeBpallleHHil;

® [CIIOJNB30BaTh XUMHYECKYH) CHMBOJUKY J[UIi COCTaBICHHSA (OPMYT BeIIeCTB H
YpaBHEHHII XUMAYECKUX PEaKIIIii;

e OIpejenaTh BaJeHTHOCTh aTOMOB 31eMEHTOB B OHHAPHBIX COCAHMHEHHAX, CTEIEHb
OKHCIIEHHSI >]IeMEHTOB B OHHAPHBIX COCIHHEHHSX, MPHHAISKHOCTh BENIeCTB K
OIpeNeNEHHOMY KTacCy COCIMHEHHH 10 QopMynTaM, BHI XHMHYECKOH CBS3H
(KoBaJIeHTHas U HOHHAS) B HEOPTAHMUECKIX COeMHEHUIX;

e packpbiBaTh cMbica Ilepmonmieckoro 3akona JI. M. MenjeneeBa: 1eMOHCTPHPOBaTh
MOHHMAHUE NEPHOINYECKOH 3aBHCHUMOCTH CBOICTB XMUMHYECKHX 3JEMEHTOB OT HX
monokeHus: B Ilepmojmdeckoil cHcTeMe, 3aKOHOB COXpPaHEHHS MacChl BelIecTB,
MMOCTOSHCTBA COCTaBa, aTOMHO--MOJISKYJIIPHOT O YIeHHS, 3aKOHA ABOrajpo;

e ONHCHIBAaTh H XapaKTepPH30BaTh TaOMHMIHYI0 (GopMy I[lepHOOHIECKON CHCTEMBI
XUMHYECKUX 3JIeMEHTOB: pa3InyarTh MOHATHS «IJIaBHAS HoArpymma (A-rpymma)» u
«mobounas mnoxarpynna (b-rpymma)», Maible H OOJbIIHE IIEPHOIBI, COOTHOCHTH
00o3HaveHnd, KOTOpEle HMeIoTcs B Tadmire «lleproamyeckas cucTeMa XHMHYECKHX



anmemeHToB JI. 1. MeHneneeBa» ¢ YHCIOBBIMUH XapaKTePUCTUKAMU CTPOSHUSI aTOMOB
XUMHIYeCKHX SIeMeHTOB (cocTaB M 3apija sapa, olIlee YHCIO 3IeKTPOHOB U
paciipe/ielieHHe HX IO YTeKTPOHHBIM CII0SIM);

KJIaCCH(UIMPOBaTh XUMHYECKHE TEMEHThI, HEOPraHHIECKHUE BENIeCTBA, XUMHIICCKUE
peakiu (M0 YHCIY B COCTaBy YYAacTBYIONIMX B PeakIlHH BeNIecTB, IO TEILTOBOMY
spdexry);

XapaKTepH30BaTh (OIMHCHIBATh) OONINE XUMHYCCKHE CBOIICTBA BEISCTB Pa3IHYHBIX
KJIaccoB, TIOATBep/KJas  OIMICaHHe IpUMepaMH  MOJCKYIPHBIX  YpaBHEHMIl
COOTBETCTBYIONTHX XUMHISCKIX PeaKIlHii;

MPOrHO3HPOBATh CBOIICTBA BENICCTB B 3aBHCHMOCTH OT HMX Ka4eCTBCHHOTO COCTaBa,
BO3MOKHOCTH IPOTEKaHHS XHMHUYECKIX TPEBPAIISHHI B Pa3IHTHBIX YCIOBHAX;
BBIUHCIISATh OTHOCHTEIBHYIO MOJIEKYIAPHYIO H MOISPHYIO MacChl BEI[ECTB, MaCCOBYIO
JIOTI0 XHMHYSCKOTO 37€MEHTa 10 (hopMyJie COSIHHEHH, MaCCOBYIO JIOJIFO BEHISCTBA B
pacTBope, TIPOBO/TUTH PACUETHI TI0 YPaBHEHNIO XHMHUIECKOI peakIii,

MPUMEHATh OCHOBHBIE OIepalliH MBICTHTEIBHOI JASITeIbHOCTH — aHAIN3 U CHHIE3,
cpaBHEHHE, 0000IICHHEe, CHCTEMATH3allNI0, KJIacCH(UKAIIMIO, BBISBICHHE IIPUIMHHO-
-CIe/ICTBEHHBIX CBS3€H — JUIT M3Y4EHHS CBOICTB BENIECTB M XMMHYECKUX pEaKITHil,
eCTeCTBEHHO-HayJUHble  MeTOJIbl  MO3HaHHS —  HaOmIojJieHHe,  H3MepeHIe,
MOJIeTHpOBaHHE, SKCIIEPUMEHT (peaabHBI H MbICISHHBIN);

ClIeIoBaTh IMPAaBWIAM IOJB30BAHMA XHMHYECKON IIOCYHOH W J1aDOpaToOpHBIM
o0opynoBaHHeM, a TakiKe MpaBIIaM oOpanieHHs ¢ BelleCTBAMH B COOTBETCTBHHU C
HHCTPYKI[HSAMH [0 BBHIIOJHSHHIO Ja0OpPaTOPHBIX XHMHYECKHX OIBITOB IO MOTYYSHHIO
H cobupaHHIO Ta3000pa3HBIX BEMIECTB (BOIOpOJa M KHCIOPOJa), HMPUTOTOBICHHIO
PacTBOPOB C OIMPEACIEHHON MacCOBOMH 0/ pacTBOPEHHOTO BEMIECTBa, INTAHUPOBATh
U TIPOBOJIUTH XUMHYECKHe SKCIepPUMEHTHI 0 Paclo3HaBaHUIO PacTBOPOB IIenoueil u
KHCJIOT ¢ IOMOIIBI0 HHIMKAaTOPOB (JIakMYc, (heHOIPTaTeHH, METHIOpaH:K U IpyTHe).

K xonmy obydeHus B 9 raacce IpeIMeTHbIC pe3ylIbTaThl Ha 6a30BOM YPOBHE JIOAKHBI
0TpaKaTh c)OPMHPOBAHHOCTH Y 00YJAFOIIIXCS YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHATHI: XUMHUYECKHI BIIEMEHT, aToM,
MOJICKYyJa, HOH, KaTHOH, aHHOH, IIPOCTOE BEMIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTD,
AMEeKTPOOTPHUIATEIFHOCTh, CTETIeHh OKHUCIEHHS, XUMHYecKas peakIlus, XHMHIecKas
CBSA3b, TEIUTOBOH 3()(eKT peakiuu, MOJIb, MOJISPHBIH 00BEM, pacTBOpP, IEKTPOIHTHI,
HEeRTEeKTPOJIMTHI, 3JIEeKTPOIHUTHIEeCKas [AHCCOIHAINA, pPeakiMH HOHHOTO oOMeHa,
KaTanam3aTop, XHMHYECKOe paBHOBecHe, oOpaTHMble U HeoOpaTHMBIC peaKIlHH,
OKHCITUTENTFHO-BOCCTAHORHTENRHBIE  PEaKI[HH,  OKHCIHTElh,  BOCCTAHOBHUTEIb,
OKHCIIeHHe M BOCCTAaHOBIEHHE, a/UIOTPOIHs, aM(pOoTepHOCTh, XHMHYECKas CBSI3b
(KoBaJleHTHasA, MOHHAs, MeTaUINUecKas), KpHUCTaUIMdecKasg peméTka, KOppo3HI
METaJUIOB, CIUIaBbI, CKOPOCTh XHMHYCCKOH peaKIHH, MpeJciabHO JIOMycTHMAas
xontenTparus [1J[K BemecTsa;

WUTFOCTPHPOBATh B3aHMOCBA3b OCHOBHBIX XHMHYECKHX MOHSATHI W MPHUMEHSTh 3TH
TIOHSATHS [IPH OTHCAHUH BEIIECTB U HX MPEeBparIcHUI;

HCIO0JIB30BATh XHMHUYECKYH) CHMBOJHKY JUII COCTaBIeHHS (OpPMYNT BelecTB U
YpaBHEHHIT XUMHYECKHUX PEaKIUii;

OIPENEeNATh BAJNCHTHOCTh K CTENEHb OKHCIECHHS XHMHYECKHX DJJIEMEHTOB B
COEJIMHEHISIX Pa3JIMYHOIO COCTABd, IMPHHAJUISKHOCTh BENIECTB K OIPENeNEHHOMY
KJIaccy COeIUHeHHil mo (opMyaaMm, BHJ XUMHYECKOHl CBA3H (KOBaJeHTHas, MOHHAS,



MeTaUTHYECKasi) B HEOPraHWYECKHX COCIMHEHUSX, 3apsAl HOHA [0 XHUMHYECKOM
(dopmyne, XapakTep cpebl B BOJIHBIX PacTBOpPaX HEOPraHWYECKHX COeJMHeHMil, THII
KPHUCTAIHUESCKOI PeNMETKH KOHKPETHOTO BEIeCTBa;

packpbiBaTh cMbica Ilepnonndeckoro 3akona JI. 1. MenneneeBa 1 1€MOHCTPHPOBAThH
€ro TMOHUMaHHe: OIMICHIBATh U XapaKTepH30BaTh TabamiHyw (opmy Ilepuomrdeckoit
CHCTEMbl XHMHYECKHX 3IEMEHTOB: pa3jHuaTh ITOHSTHSA «I[JIaBHas moarpymmna (A-
rpymma)» " «mobdodHas moarpymma (b-rpymma)», Mamsle H OONbINHe TIEpHOJBI,
COOTHOCHTh O00O3HAa4YEeHHA, KOTOpBIE HMEIOTCA B IEPHOMMYECKON TadmmIe, ¢
YHICJIOBBIMH XapaKTepHUCTHKAMH CTPOEHHS aTOMOB XHMHUYECKHX SJIeMEeHTOB (COCTaB U
3apd]l g]ipa, odllee THCI0 IMEKTPOHOB U paclpesielieHHe HX 0 3JIeKTPOHHBIM CI0SAM),
OOBSCHATH O0OIMHe 3aKOHOMEPHOCTH B H3MEHEHHH CBOICTB JJeMEHTOB M HX
COEIMHEHUI1 B Ipeeaax MalblX MEPHOJO0B U TIaBHBIX MOATPYIII ¢ YYETOM CTPOEHHS
UX aTOMOB;

KIacCHPHUIUPOBaTh XUMHYECKHe 3IeMeHThl, HeopraHHUeCKHe BellecTBa, XUMHYECKHe
peakImu (Mo 4HCIy B COCTaBy YYacTBYIONIMX B PEAKIIUM BEIIECTB, MO TEILIOBOMY
a¢dexTy, Mo H3MEHeHHIO CTelleHell OKUCIeHHS XUMIIeCKHX 3JIeMeHTOB);
XapaKTepH30BaTh (OIMICHIBaTH) oONIHe U CcHelu(HYecKHe XMMHYECKHEe CBOICTBa
MPOCTHIX M CIOKHBIX BENIECTB, MOATBEPIK 1as OMHCAHUE MIPHMEPAMU MOJIEKYIAPHBIX H
HOHHBIX YPaBHEHHIT COOTBETCTBYIOIIHX XUMHUYECKIX PeaKIIHii;

COCTABIATH YpaBHEHUS IEKTPOIUTHIECKOHN JMCCOMUAINN KHCIIOT, IeJIoueil 1 CoJeil,
MOJIHBIE U COKPAIEHHBIE YPAaBHEHUA PEaKIIHil HOHHOTO 0OMEHa, YpaBHEHHS PEeaKITHid,
TO/ITBEPKAAFONINX ~ CYIIECTBOBAaHHE TEHETHYECKOH CBA3M MeEXJIy BellecTBaMH
pa3IMIHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIIHTE/IbHO-BOCCTAHOBUTEIBHBIX PEAKIHI TOCPEIICTBOM
COCTaBIIEHHUS 3JEKTPOHHOTO OamaHca STHX PEaKITHil;

MPOrHO3HPOBATh CBOINCTBA BEMIECTB B 3aBHCHMOCTH OT HX CTPOCHHS, BO3MOMKHOCTH
MPOTEKaHNA XUMIYECKUX IIPEBPaIICHII B pa3IHIHBIX YCIOBILIX;

BBIUHCIISATh OTHOCHTENBHYIO MOJIEKYIAPHYI0 U MOISPHYIO MacChl BEIeCTB, MaCCOBYIO
JIOTE0 XHMHUYECKOTO dIeMeHTa 1o (opMyse coeAHMHEeHHs, MacCOBYIO JIOJIIO BEIIEeCTBA B
pacTBOpe, MPOBOUTH pacy€Thl 10 YPaBHCHUIO XHMUICSCKOI peakITii;

coOnmroiaTh TpaBWIa IONB30OBAHMSA XHMHYECKOH TIOCYH0il H 11abopaTopHBIM
obopynoBaHHeM, a TaKke IpaBIIa oOpalieHHS ¢ BelleCTBaMH B COOTBETCTBHH ¢
HHCTPYKIIHSAMH 10 BBHIIOJHCHUIO Ja0OPaTOPHBIX XUMHYCCKHX OIBITOB M0 MOTYIYCHHIO
U cOOMpaHIIo Ta3000pa3HEIX BEIIeCTB (aMMHAKa H YIIICKHCIIOTO Ta3a);

MPOBOANTH PEaKITHH, MOATBEP/KAAIONIHEe KaueCTBEHHBII COCTaB Pa3IMYHBIX BeIIeCTB:
paclio3HaBaTh OIBITHBIM IYTEM XJIOpUI-, OpoMHJ-, HMOANI-, KapOoHaT-, Qocdart-,
CIUTHKAT-, CyIb(ar-, THIPOKCHI-HOHBI, KAaTHOHBI aMMOHHS H HWOHBI H3YYCHHBIX
METaJUIOB, IPHUCYTCTBYIONINE B BOJAHBIX PACTBOPaX HEOPTaHNYECKNX BEIIECTB;
MPUMEHATh OCHOBHBIE OIepallii MBICTIHTEIBHON ASITeIbHOCTH — AHATN3 U CHHIE3,
cpaBHEHHe, 0000IIeHHEe, CHCTEMAaTH3alllio, BBIABICHHE MPUIHHHO-CICSICTBEHHBIX
CBA3eH — JUIS W3YYEeHHS CBOVICTB BENIECTB M XHMHYECKHX PeakIHil, eCTeCTBEHHO-
HayuHble MeETOJBl TO3HAHHA — HaOIIJeHHe, H3MepeHHe, MOoJeIHUpoBaHIe,
SKCIICPUMEHT (peabHBIN U MBICICHHBII).



TEMATHYECKOE ILLTAHUPOBAHHE

8 KJIACC
KonmdecTBo 4acoB
Ne HanMmeHoBaHHE pa3ieaos 0
KoHTpoabHbIe
n/n TeM MPOrpaMMbI Bceero
padoThl
Pasgea 1. llepBoHavanbHbIe XHMAYeCKHE MOHSATHS
XuMnga — Baxkaag 001acTh
€CTECTBO3HAHNA U
1.1 . 5 0
MPaKTHYIECKOMH JIeITeIbHOCTH
geJIoBeKa
BermiecTBa H XHMHYecKHe
12 15 1
peaxim
Hroro no pazpeny 20

Pa3zgen 2. BaskHelilne IpeIcTaBHTEIH HEOPraHAYECKHX BelllecTB

Bozoyx. Kucnopoa. Ilonarue

2.1 6 0
00 oxcHmax

2 Bopopoa.Ilongarue o Kicinorax 3 0
H COJISIX

)3 Bona. PactBops!. IlorsTHe 00 5 1

OCHOBAaHHAX

OCHOBHBIE KJIACCBI
24 . 11 1
HEeOpTraHHIeCKHX COeIHHEHHIT

HToro mo pazneny 30

IIpakTHieckne
padoThI

DJaeKTpoHHbIE (IH(POBHIE)
o0pa3zoBaTelbHbIe pecypchbl

Bubmoreka ITOK
https://m.edsoo.ru/7f41837¢

bubmnoreka I[JOK
https://m.edsoo.u/7f41837¢

Bubmoteka [TOK
https://m.edsoo.1ru/7f41837¢
Bubmoteka ITOK
https://m.edsoo.1u/7f41837¢
bubmnoteka IJOK
https://m.edsoo.1u/7f41837¢
Bubmoreka I[TOK
https://m.edsoo.1ru/7f41837¢

Pasnen 3. Ilepruogunveckuii 3akoH H IlepHoandeckas cucTeMa XHuMA4YecKHX 31eMeHTOB JI. . Menaeiieesa. CTpoeHHe AaTOMOB.

XuMmuueckas cBfI3b. OKHCIHTEIbHO-BOCCTAHOBHTEIBHBIE Peaknun



Tlepwoiudeckiii 3aK0H U
Ilepuoamdeckas cuctemMa

3.1 XHMHYeCKUX aneMeHToB J1. 1.
Memnpene-eBa. CTpoeHue
aroMa

XHUMHYIecKad CBA3b.
3.2 OKHCITHUTENRHO-
BOCCTAaHOBUTEJIbHbIE PEaKI[UH

Uroro no pazgeny

PesepBHOE BpeMs

OBIEE KOJIMYECTBO YACOB T10 |

IIPOI'PAMME

15

68

Bubmoteka [TOK
https://m.edsoo.1ru/7f41837¢

Buomoreka ITOK
https://m.edsoco.ru/7f41837¢

Buomoreka ITOK
https://m.edsoo.1ru/7f41837¢

Bubmunoreka IJOK
https://m.edsoo.1u/7f41837¢




9 KJIACC

Ne i/

Pazgen 1.

1.1

1.2

1.3

HanMeHoBaHHe pa3Ie/oB H TeM
NPOrpaMMBbI

BemecTBo H XUMHYECKHE PeaKITHH
IToBTOpEHHE U YIIIyOJICHNE 3HAHMIT
OCHOBHBIX pa3/ieJIoB Kypca 8 Kiacca
OCHOBHBIEe 3aKOHOMEPHOCTH XUMHYECKIX
peaxIuii

DIeKTPOINTHIECKAs JTHCCOITHAITHA.
XuMHdecKkue peakiini B pacTBOpax

Hroro no pazzeny

Pazgen 2.

2.1

22

23

24

HeMeTa/LIbl H HX COeIHHEHHH

OO0mras XxapakTepHUCTHKA XHMHIECKIX
3i1eMeHTOB VIIA-rpynmnsl. ['amoreHsl
OO0mas XapakTepHUCcTHKa XHMHUSCKHIX
sneMeHTOB VIA-rpymmet. Cepa u e
COeJIMHEeHU

0611.[&51 XapaKTCPHCTHKA XHMHYCCKHX

naeMeHTOB VA-Tpymisl. A30T, hochop i HX

COETUHEHM S
OO6mas xapakTepHCTHKa XHMHIECKHX
aneMeHTOB IVA-rpyIsl. Yriepon u
KPEMHHII H HX COEIUHEHUSA

Hroro mo pazaeny

KoanyecTBO 9acoB

Bcero

17

25

KonTpo.abHble
padoTsl

IIpakTHYeckue
padorel

JJIeKTPOHHBIE
(uadposbIe)
o0pa3oBaTebHbIE

pecypchbl

Bubmmotexa IJOK
https://m.edsoo.1u/7f41a636
Bubmmotexa ITOK
https://m.edsoo.1u/7f41a636

bubmmortexa IJOK
https://m.edsoo./7f41a636

Bubmuotexa ITOK
https://m.edsoo.1u/7f41a636

Bubmotexa ITOK
https://m.edsoo.1u/7f41a636

bubmmotexa IJOK
https://m.edsoo.1u/7f41a636

bubnrnoteka IHOK
https://m.edsoo.m/7f41a636




Pazgen 3. Meraniasl H HX coeHHEeHNS

3.1 OO01te cBOIICTBA META/UIOB

32 BaxHelnme MeTaUTBI H UX COETHHEHHS

Hroro no pazaeny

Pasgen 4. XuMus 1 oKpy:Kaolas cpeaa

4.1 BerecTBa 1 MaTepualisl B KU3HU YelIOBeKa
Hroro no pazpeny
PezepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB II10 IITPOIPAMME

16

20

68

bubmotexa IIOK
https://m.edsoo.1/7f41a636
bubmoTteka ITOK
https://m.edsoo.1u/7f41a636

Bubnnoteka ITOK
https://m.edsoo.1u/7f41a636

bubnnoteka ITOK
https://m.edsoo.1u/7f41a636




ITIOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Tema ypoka

ITpenMer XxuMuu. Pollb XUMHH B
JKH3HH JejloBeka. Tea U BellecTBa

ITonsgTHE O METOMAX MO3HAHMS B
XHMHIL

IIpakTiueckas padota Ne 1 «IIpaBmia
paboTel B 1a00paTOPHU H TPUEMEI
obpaneHus ¢ 1a00paTopHBIM
000opyaOBaHHEM»

YucTele BenecTBa H cMecH. CIoco0bl
paszeneHus cMeceil

IIpakTiaeckas padota Ne 2
«Pazniennenne cMmecefi (Ha mpumepe
OYHCTKH MOBAPEHHOI COMH)»

ATOMBI 1 MOJIEKYIIBI

XuMHYIecKHe 3JIeMeHThl. 3HaK1
(CHMBOJIBI) XHMHYIECKHX 2JIEMEHTOB

ATOMHO-MONIEKYIIPHOE YIeHHE

3aKOH IIOCTOAHCTBA COCTaBa
BEMIeCTB. XHMHIeckas GopMya.
BajleHTHOCTB aTOMOB XUMHUECKUX

KoanyecTrBo 9acoB

Bcero

KonTpoabHbIe
padoThI

IIpakTHyecKHe
pa6éoThI

JlaTa
H3yYeHHs

DJIeKTPOHHBIE HH(PPOBHIE
oOpa3oBaTe/bHbIe

pecypcsl

Bubdmoreka ITOK
https://m.edsoo.rw/ff0d210c

Bubmroreka ITOK
https://m.edsoo.ru/ff0d227e

Bubmoreka ITOK
https://m.edsoo.ru/ff0d23dc

Budmoreka ITOK
https://m.edsoo.ru/ff0d26ca

Bubmiorexka ITOK
https://m.edsoo.1ru/ff0d28c8

Bubdmoreka ITOK
https://m.edsoo.rw/ff0d2a6¢
Bubmroreka ITOK
https://m.edsoo.1w/ff0d2be8
Bubmioreka ITOK
https:/m.edsoo.rw/ff0d2d50

Bubmioreka ITOK
https://m.edsoo.ru/ff0d2eae




10

11

12

13

14

15

16

17

18

19

20

21

HIEMEHTOB
OTHOCHUTEeIbHAsI aTOMHasg Macca.
OTHOCHTEIbHAS MOJIEKYIISPHAA Macca
MaccoBas J07I9 XHMHYECKOTO
3JICMEHTA B COCTHHCHHH

KommgectBo BemectBa. Mok,
Monspras macca

Om3uYecKe 0 XHMHYecKHe SBIEHHS.
XuMH4IecKas peakIfusa

IIpu3HaKy U yCIOBHS MPOTEKAHUA
XUMHYCCKHX PeaKIuil

3aKOH COXpaHCHHA MaccChl BEILECTB.
XUMHYeCKHe ypaBHEHHA

Hpocrme H CIOIKHBIE BEIIIECTBA

BrerucieHns KOIH4YECTBA, MacChI
BCIICCTBA I10 YPaBHCHHAM
XHMHYECKHX peaKum“I

Knaccudukarms XIMHIeCKIX
peaxiii (CoequHeHH A, pas3IoKeHH,
3aMeIeHns, ooMeHa)

M. B. JIoM0oHOCOB — YUEHEII-
sHITuKIonemicT. O6o0ueHe 1
CHCTEMAaTH3allid 3HAHHI
KorTpoapHad pabota Nel mmo Teme
«BemecTBa 1 XUMHYeCKHEe PeaKIUm
Bozayx — cmecsk razos. CocTas
Bo3ayxa. Kiciaopoa — 3lIeMeHT H

Bubmroreka ITOK
https://m.edsoo.rw/ff0d323c¢c
Bubmioreka ITOK
https://m.edsoo.1w/ff0d350¢
bubmoreka IJOK
https://m.edsoo.r/ff0d5230
Bubmrorexa ITOK
https://m.edsoo.rw/ff0d37fa
Bubmioreka ITOK
https://m.edsoco.1w/ff0d3al 6
bubmoreka [TOK
https://m.edsoo.ru/ff0d3b88

Bubmiorexa ITOK
https://m.edsoo.ru/ff0d2a6c¢c

Bubmroreka ITOK
https://m.edsoo.1n/ff0d5708

Bubmoreka ITOK
https://m.edsoo.1w/ff0d3£34

Bubmoreka IIOK
https://m.edsoo.ru/ff0d40c4

Bubmoreka ITOK
https://m.edsoo.1ru/ff0d4290
Bubmrorexa ITOK
https://m.edsoo.ru/ff0d448e




22

23

24

25

26

27

28

29

30

31

IIPOCTOE BEINECTBO. Ozon

Qu3nYecKye H XUMHYeCKHe CBOIICTBA
KHCIopoJa (peakIlnu OKHCIIeHNS,
roperne). [ToaaTre 00 okcumax
Croco0bl moTydeHUs KHCIopoa B
71a00paTOPHH M IPOMBIIIIEHHOCTH.
[TpuMeHeHHe KHCIOpoa

TertoBoil 3¢peKT XUMHIECKOIT
PEaKIH, IOHATHE O
TePMOXHMHUIECKOM YpPaBHEHUH, 3K30-
1 SHIOTEPMHUICSCKIX PeaKIHxX
Tomnuso (HedTh, YToIb H MeTaH).
3arpsi3HEHNE BO3/IyXa, CIOCOOHI €T0
IpeOoTBpaIleHI I

TIpakTrdeckasg paboTta Ne 3 mo Teme
«[Tomy1aenne u cobupasme
KHCJIOPOJia, H3yUeHHe eT0 CBOICTB»
Bogopoa — 31meMeHT U mpocToe
BemiecTBO. HaxoskieHne B mpHpoIe

@Ou3nvecKHe H XHMHIECKHE CBOIICTBA
BOOOpPOIaA. HpIIMeHeHPIe BOoIOopoaa

ITonsaTHE O KHCIIOTaX H COJIIX

Croco0bl MOTy4YeHUS BOJI0po/ia B
nabopaTtopHu

IlpakTiaeckas paboTta Ne 4 mo Teme
«[Toryaenne u coOupanme Bog0poa,
H3yUeHHE €ro CBOICTB»

bubmoreka ITOK
https://m.edsoo.ru/ff0d4614

Bubmioreka ITOK
https://m.edsoo.ru/ff0d497a

Bubmroreka ITOK
https://m.edsoo.ru/ff0d4790

Bubmioreka ITOK
https://m.edsoo.ru/ff0d4c4a

Bubmioreka ITOK
https:/m.edsoo.rw/ff0d4ae2

Bubmioreka ITOK
https://m.edsoo.rw/ff0d4dd0

Bubdmoreka ITOK
https://m.edsoo.rw/ff0d4dd0
Bubmroreka ITOK
https://m.edsoo.1/ff0d50d2

Bubmioreka ITOK
https:/m.edsoo.1w/ff0d4dd0

Bubmioreka ITOK
https://m.edsoo.ru/ff0d4f42




32

33

34

35

36

37

38

39

40

41

42

MonspHsiii 066EM T230B. 3aK0H
Asorazapo

Brmucinenng o0néMa, KOIHMUecTBa
BEINIECTBA Ia3a IO €r0 H3BECTHOMY
KOJIHYECTBY BellleCTBa W 00BEMY
BriuncieHust 00bEMOB I'a30B 110
VpaBHEHHIO PeaKIHH Ha OCHOBE
3aKOHa 00BEMHBIX OTHOIIEHHII Ta30B

Ou3uYecKHe U XUMIYECKHE CBOIICTBA
BOJIBI

CocTaB ocHoBaHMI. IToHsITHE 00
HHIHKaTOpax

Boma Kak pacTBOpHTEE.
HacwimenHbIe 1 HeHACHIIIEHHBIE
pacTBopel. MaccoBas IO BellecTBa
B pacTBOpE

IlpaxTiaeckas paborta Ne 5 mo Teme
«[IpuroroBiieHue pacTBOPOB ¢
OIIpeJIeTIEHHON MaCcCOBOM JI0JIeH
PacTROPEHHOTO BEMIecTRa»

KonTpompHas padora N2 mo Teme
«Kucnopoj. Bogopoa. Boaa»
OKcHBL: COCTaB, KJIaccH(pUKaimg,
HOMEHKJIaTypa

Ilomygenue n XUMHIECKHe CBOIICTRA
KUCJIOTHBIX, OCHOBHBIX I
aM(}OTepHBIX OKCIJIOB

OCHOBaHHS: COCTaB, KJIaCCPIq)HKaIJ}fIH,

Bubmroreka ITOK
https://m.edsoo.rw/ff0d542e

Bubmioreka ITOK
https:/m.edsoo.rw/ff0d55a0

Bubmoreka ITOK
https://m.edsoo.rn/ff0d5708

Bubmroreka ITOK
https://m.edsoo.1w/ff0d587a
Bubmioreka ITOK
https://m.edsoo.1ru/ff0d59e2

Bubmroreka ITOK
https://m.edsoo.rw/ff0d5b40

Bubmioreka ITOK
https://m.edsoo.ru/ff0d5Seba

Bubmroreka ITOK
https://m.edsoo.ru/ff0d6342

Bubmioreka ITOK
https://m.edsoo.ru/ff0d664e

Bubmioreka ITOK
https://m.edsoo.rw/ff0d664e

Budmoreka ITOK



43

44

45

46

47

48

49

50

51

52

HOMEHKJIaTypa

Tlomydenue n XHMIYECKHE CBOHCTBA
OCHOBaHHIT

Kucnotsl: coctaB, Kiaccu(uKaIus,
HOMCHKJIAaTypa

HOHY‘:IeHIer H XHMH4IeCcKHe CBOICTBA
KHCIIOT

Comnu (cpenHne): HOMEHKIATYpa,
CIIOCOOBI MONYYEeHNS, XHMIUeCKUe
CBOIICTBA

Ilpaxraeckas pabota Ne 6. Pemerme
SKCIEPUMEHTAIBHBIX 3aj1a4 110 TEME
«OCHOBHBIE KJIacChl HEOPraHHIECKIX
COEJTHHEH M »

T'eHeTHYeckas CBS3b MEXTy
KIaccaMH HeOpTraHMIeCKHX
COEIMHEHUIT

Q0001IEHHE U CHCTEMAaTH3aIH
3HaHHI

KonTponpras pabota Ne3 mmo teme
"OCHOBHBI€ KJIACCHl HEOPTaHHIECKHUX
coeIMHeHniT"

HepBHe IIOIIBITKH KﬂaCCH(‘bIﬂ(aLﬂ’IH
XHUMHYECKHX 3JIeMeHTOB. IToHgTHE O
TpyIIIax CXOJHBIX DJICMCHTOB

IlepuomdecKkuil 3aK0H 1
Ilepmomraeckas cucreMa
XUMHYECKUX 3eMeHTOoB /I, 1.

https://m.edsoo.r/ff0d67ca

Bubmroreka ITOK
https://m.edsoco.1w/ff0d67ca
Bubmioreka ITOK
https://m.edsoo.rw/ff0dfee2

bubmoreka IJOK
https://m.edsoo.rw/ff0dfee2

bubmoreka IIOK
https://m.edsoo.1u/00ad9474

Bubmroreka ITOK
https://m.edsoo.11/00ad9b7¢c

bubmoreka ITOK
https://m.edsoo.ri/00ad9a50

bubmoreka ITOK
https://m.edsoo.ru/00ad9cb2

Bubmoreka ITOK
https://m.edsoo.ru/00ad9ela

Buomioreka ITOK
https://m.edsoo.ru/00ad9ffa

Bubmioreka ITOK
https://m.edsoo.ru/00adasS2c




33

54

55

56

37

58

29

60

61

62

63

MenngeneeBa

Ilepno b1, TPYIIIEL, TTOATPYIIIEI

Ctpoenue aToMOB. COCTaB aTOMHBIX
aaep. H3o0Tomb!

CTpoeHue »IeKTPOHHBIX 000I09eK
aTOMOB 371eMeHTOR [ lepro/aeckoi
cucteMel JI. 1. MeHneneeBa
XapakTepHCTHKAa XUMHIECKOTO
3JIEMEHTA II0 €0 IMOJIOKEHHIO B
Ilepuomrueckoit cucreme . I1.
MengeneeBa

3uauenue Ilepuoanaeckoro 3akoHa
JUTS pa3BUTHS HAYKH H TIPaKTUKH. [
1. MeHneneeB — y4EHBIIL, [IEHaror U
TpaKIaHHH
DIIeKTPOOTPHIIATEIFHOCTh ATOMOB
XHUMHUYEeCKHX 3JIeMEHTOB

Honnag xuMudeckas cBA3b

KopanenTtHas IIOJISIpHAas XHMHICCKaA
CBA3Db

KoBanenraas HEIIOJIIpHaA
XHMHYECKad CBA3b

CTelleHb OKHUCICHHUSA

OKHCIHNTENBHO-BOCCTAHOBUTEIIBHBIE
peaKIiu

Bubmroreka ITOK
https://m.edsoco.rw/00ada52c¢
Bubmioreka ITOK
https://m.edsoo.ruw/00ada342

Bubmioreka ITOK
https://m.edsoo.ru/00ada6be

bubmroreka ITOK
https://m.edsoo.ru/00ada824

Bubmroreka ITOK
https://m.edsoo.ru/00ada96e

bubmorexa ITOK
https://m.edsoo.ru/00adaab8
Bubmioreka ITOK
https://m.edsoo.ru/00adac34
Buomoreka ITOK
https://m.edsoo.ru/00adaab8
bubmroreka ITOK
https://m.edsoo.ru/00adaab9
Bubmioreka ITOK
https://m.edsoo.rw/00adae28

Budmoreka ITOK
https://m.edsoo.1u/00adb076




64

65

66

67

68

OKHCIHTENIH H BOCCTAHOBUTEIIH

Kontpomphas pabota Nod mo Teme
«CTtpoeHne aToMa. XHMHIECKAd
CBS3b»

PesepBHEIil ypok. O0o0mIEeHe 1
CHCTeMaTH3aINs SHAHH T
PesepsrEIil ypok. O000mIeHHe 1
CHCTeMAaTH3alNs 3HaAHUT

PesepBHEIil ypok. O000meHne 1
CHCTEMATH3AINS 3HAHUIT

OBIIEE KOJIMYECTBO YACOB 11O
IIPOI'PAMME

68

Bubmroreka ITOK
https://m.edsoo.1u/00adb076

Bubmioreka ITOK
https://m.edsoo.1u/00adb486

Bubmioreka ITOK
https://m.edsoo.ru/00adb33c
Buomoreka ITOK
https://m.edsoo.01/00ad9cb2

bubmroreka ITOK
https://m.edsoo.rn/ff0d61c6




9 KJIACC

Tema ypoka

TlepuomraecKuii 3aK0H.
Ilepnomraeckas cucTeMa
XHUMHYECKHX 31eMeHTOB 1. 11
MengeneeBa

3aKOHOMEPHOCTH B H3MEHEHU U
CBOHCTB XHMHIECKHX 2JICMCHTOB
IEPBBIX TPEX MIEPHOJIOB
Knaccudukarms n HoMeHKIaTypa
HEOpTraHHYIeCKHX BeIleCTB

Buasl XuMmdecKo CBI3H H THIIBI
KPHCTAUIHYECKHX PEIIETOK
KonTtpomsnas pabota Nel mo teme
«[ToBTOpeHNe u yrmydieHne
3HAHHI OCHOBHBIX pa3/IelIoB Kypca
8 Kimacca»

K}IaCCHQ)HKaTIHﬂ XHMHYCCKIIX

peaKIJ}IfI I10 pa3/IMIHBIM ITPH3HaAKaAM

TlongTHE O CKOPOCTH XUMUYECKOI
peakmn. IoHATHE 0 TOMOTCHHBIX H
TeTEPOreHHBIX PEaKIIHIX

TTonaTHe 0 XUMITIECKOM
paBHOBecHU. DaKTOPBHI, BIUIIONTIE
Ha CKOPOCTh XHMHYECKOH PeaKITHI

KoandecTBo 4acoB

Bcero

KonTpoabHEIe
padoThI

IIpakTHyecKkue
patéoThI

Jdara
H3Y9eHHs

JJIeKTPOHHBbIE HHPPOBbIE
o0pa3oBaTe/bHbIE

pecypchl

Bubdmoreka ITOK
https://m.edsoo.ruw/00adb59e

Bubmroreka ITOK
https://m.edsoo.ru/00adb6b6

Bubmroreka ITOK
https://m.edsoo.ru/00adb7e2

Budmoreka ITOK
https://m.edsoo.ru/00adbac6

Bubmroreka ITOK
https://m.edsoo.r1/00adbeb0

Bubmroreka ITOK
https://m.edsoo.r1/00adbe9a

Bubmoreka ITOK
https://m.edsoo.ruw/00adc28¢




10

11

12

13

14

15

16

17

18

H ITOIOKEHHE XUMHIYECKOI'0
PaBHOBECHA

OKHCIIHTEIbHO-
BOCCTAaHOBHTEJIbHBIC PeaKIUI

Teopus 3MeKTPOTHTIISCKOMH
nuccoraryn. CHIbHEIE U clabble
HIIEKTPOIHTHI

Honsble ypaBHEeHUS peaKiuil

XuMHYeCKHE CBOHCTBA KHCIOT I
OCHOBAaHUII B CBETE MpeJIcTaBIeHHIl
00 2JIeKTpOIHTHIECKOIT
JINCCOTTHATTHH

Xummndeckue cBOHCTBa coieil B
CBeTe IIpeJCcTaBIeHHil 00
IEKTPOIHTHYECKOMH THCCOMUAITHH

TlonsTue o ruapoimze coneit

Q0001IenHe U cHCcTEMATH3AIS
3HAHHII

TIpaxTiaeckas paborta No 1.
«PerieHne 3KcrepHIMeHTAIbHBIX
3a1ad»

KonTtpomshas pabota No2 mo Teme
«SJIeKTpoHTHYeCcKas
JccoraIms. XuMIdecKne
PeaKIu B pacTBOpax»

OOmras XapaKTepHUCTHKA TAIOTEHOB.

Bubmioreka ITOK
https://m.edsoo.ru/00adcade

Bubmioreka ITOK
https://m.edsoo.r1/00adcd68

Buomoreka ITOK
https:/m.edsoo.ru/00add448

Bubmioreka ITOK
https://m.edsoo.ru/00add5d8

Bubmoreka ITOK
https://m.edsoo.ru/00add8b2

bubmorexa ITOK
https://m.edsoo.ru/00add9d4
Bubmioreka ITOK
https://m.edsoo.ru/00addd12

Bubmioreka ITOK
https://m.edsoo.ru/00addbfa

Bubmoreka IJOK
https://m.edsoo.r/00addec(

Budmoreka ITOK



19

20

21

22

23

24

25

26

XuMmdeckue cBOIICTBA Ha TIpUMEpPE
XJopa

Xioposonopoa. CongHas KHCIOTA,
XUMHYIECKHE CBONCTBA, MTOJIYICHUE,
TpUMeHEeHHEe

IIpakTiuaeckas pabota Ne 2 o Teme
«llony4eHue COMSIHON KUCIIOTHI,
H3YICHHE €€ CBOIICTB»
Brrucnenns no ypaBHeHUSM
XUMHYECKUX PEaKIlHii, eCIIH OJIHH
13 pearcHTOB JiaH B U30BITKE
Oo1as xapakTepHcTHKaA 3JIeMeHTOB
VIA-rpymmst

ANIOTpomnHbIe MOAH(UKAIUI CEPHI.

HaxoxxaeHue cepbl U e€
COSIOMHECHHUI B IPHPOIIS.
XUMHIYECKHE CBOIICTBA CEPBI
CepoB0J10p0OJI, CTPOEHHE,
($H3HYecKHe H XUMHIECKHE
CBOIICTBA

Oxcunsl cepsl. CepHas KHCIOTA,
¢bu3gecKe U XUMHIECKHe
CBOIICTBA, IPHMEHEHIE

XiMH9ecKie peakIii, Je/kKane B
OCHOBe IIPOMBIIUIEHHOTO CIIoco0a
MOTYISHHS CePHOI KICIOTHI.
XIIMIYeCcKOe 3ar psi3HeHIe
OKpY:Karoleit cpeipt

https://m.edsoo.r/00addfe2

Bubmioreka ITOK
https://m.edsoo.ru/00adel104

Bubmoreka ITOK
https://m.edsoo.r1/00ade348

Bubmoreka ITOK
https://m.edsoo.ru/00ade488

Bubmoreka ITOK
https://m.edsoo.r/00ade64a

Budmoreka ITOK
https://m.edsoo.ru/00ade64a

Bubmroreka ITOK
https://m.edsoo.r1/00ade802

bubmioreka IIOK
https://m.edsoo.ru/00adea28

bubmoreka ITOK
https://m.edsoo.ru/00adec8a




27

28

29

30

31

32

33

34

COEJTMHEHNSIMH CEPBI
BrmuciaeHne MaccoBoil oI
BBIXOJIa IIPOIYKTa peaKkIiu

OO01ras xapakTepHCcTHKA 3JIeMeHTOB
VA-rpyimsl. A30T,
pacrmpocTpaHeHHe B IPHPO/IE,
(H3HIecKHe U XHMHIECKIe
CBOICTBa

AMMHaK, €To (beISI/lTIeCKIer n
XHMHYECCKIIE CBOI:ICTB&, IMOTIYUCHHE
H IIPHMCHCHHE

Ilpaxriaeckas pabota Ne 3 mo Teme
«IlonmydeHe aMMIIaKa, H3yIEHHIE
€0 CBOHCTB»

A30THas KHCII0Ta, e€ (pH3HUeCKHe 1
XUMHYIECKHE CBONCTBA

Hcnonp3oBaHne HUTPATOB H COJIEH
aMMOHUS B KauecTBE MHHEPAIbHBIX
yaoOpeHnii. XHMHIECKOE
3arps3HEeHNe OKPYKaroneil cpebl
COEJIMHEHMUAMH a30Ta

@ocdop. Okeun pochopa (V) i
dochopHas KuciaorTa, PpusHIecKHe 0
XHUMHIUYEeCKHe CBOICTBA, IOTyYeHIEe

HcnonpzoBanue ocdator B
KadgecTBe MHHEPaJIbHBIX
ynoOpeHmil. 3arps3HeHne
MPHUPOIHOIT cpeasl hocdaTamu

Bubmroreka ITOK
https://m.edsoo.ru/00adec8a

Bubmioreka ITOK
https://m.edsoo.rn/00adeeabd

Bubmoreka ITOK
https://m.edsoo.ri/00adf004

Bubmioreka ITOK
https://m.edsoo.r1/00adf180

Budmoreka ITOK
https://m.edsoo.11/00adf306

Bubmroreka ITOK
https://m.edsoo.r1/00adf518

Bubmroreka ITOK
https://m.edsoo.ru/00adf68a

Bubmoreka ITOK
https://m.edsoo.ru/00adfc20




35

36

37

38

39

40

41

42

43

VYraepos, pacpocTpaHeH e B
npupoje, pu3ndecKue H
XHUMHYECKUE CBOIICTBA

OKCHJTBI YTJIepoJia, UX (PU3HICCKIE
U XUMHYECKIe CBOIICTBA.
DKOIOrHIECKHE TIPOOIEMEL,
CBSI3aHHBIE C OKCHJIOM YTIepoIa
Iv)

VYroiapHasg KHCIIOTA H €€ CONH

Ilpaxraeckas pabota Ne 4 mo Teme
"TlonydeHHe YIIIEKUCIOro ras3a.
KauecTBeHHas peakius Ha
KapOoHaT-HOH"

HepBOHatIa}Ib}IBIe TIOHATHS 00
OpraHHvIeCKHX BEIIECTBaX KaK O
COSIHHCHIIIX YIJiepoaa

Kpemuuii u ero coefuHeHUS

TIpakTraeckas padota No 5.
Pemnienue sKcrnepuMeHTaTbHBIX
3ajad 1o TeMe «BakHeHmne
HeMeTAaJJILI H UX COeUHEHII»
KonTtpomshasg pabota Ne3 mo teme
«BasKHeHIIHe HeMeTaJUTbl H HX
COEJTNHEHNA»

OOmras XxapakTepHUCTHKA
XUMHYECKHX 3JIEMEHTOB —

Bubmoreka ITOK
https://m . edsoo.ru/00adfd9c

Bubmroreka ITOK
https://m.edsoo.ru/00adfebe

Bubmioreka ITOK
https://m.edsoo.11/00ac006¢

Bubmioreka ITOK
https://m.edsoo.ru/00ae027e

Bubmoreka ITOK
https://m.edsoo.r/00ae054e

bBubmoreka IJOK
https://m.edsoo.ru/00ae080a

Bubmioreka ITOK
https://m.edsoo.ru/00ac0bf2

bubmroreka ITOK
https://m.edsoo.r1/00ae0el8

Bubmroreka ITOK
https://m.edsoo.r/00ael03e




44

45

46

47

48

49

50

51

52

33

MeTamtoB. Metannmdeckas cBsI3b U
MeTaJUTHIecKasd KpUCTaIHIECKas
pemérka. OU3HISCKHE CBOICTBA
MeTaJUIOB

XUMIYeCKHE CBOIICTBA METAJIOB.
DJIeKTPOXUMHUYCCKUI Psa
HAMpPsHKEHHI METATITIOR

OOue crocoObl MOTyIeHHS
MeTaU1oB. CIUIaBbl. BeiaucieHns
110 YpaBHEHMSAM XHUMHICCKIX
PeaKiuii, eclid OJIUH U3 PeareHToB
COZIEPFKUT MIPHUMECH

TloHsTue o KOppO3HH MCTAaJIOB

ITenmo49HbIC METAILIbI

OKcHIBl U THAPOKCHUIEI HATPUA 1
KaJIHA

IITemogHo03eMeIbHbIE METAIIIB] —
KaJIbIHI 1 MarHIHA

Baxueiiniue coeIHHeHHA KalIbITHI

QO6o0IIEHNE U CHCTEMATH3AII
3SHaHHI

JKECTKOCTE BOALI H CIIOCOOLI eé
YCTpaHeHHs

TIpakTraeckas pabota Ne 6 o Teme
"JKECTKOCTE BOABI H METOJIBI eé

Bubmroreka ITOK
https://m.edsoo.ru/00ael 156

Bubmioreka ITOK
https://m.edsoo.1ru/00ael 156

Budmoreka ITOK
https://m.edsoo.11/00ael 278
Bubmroreka ITOK
https://m.edsoo.r1/00ael 4b2
Bubmioreka ITOK
https://m.edsoo.ru/00ael4b2
Bubmoreka ITOK
https://m.edsoo.r1/00ael 5e8

Bubmroreka ITOK
https://m.edsoo.ru/00ael 5e8

Bubmoreka IJOK
https://m.edsoo.r/00aec1 886

Bubmrorexa ITOK
https://m.edsoo.ru/00aclael




54

55

56

57

58

59

60

61

62

63

ycTpaHeHus"
AroMHHHIT

AmMdoTepHBIe CBOIiCTBA OKCHIA U
THAPOKCHIA

Kenezo

OKCH/TBI, THAPOKCHJIBI U COJTH
xenesa (1) u xemnesa (I10)

Q06o01IeHNEe U CHCTEMATH3aII
3SHaHHIT

Ilpaxriaeckas pabota No 7.
Penrenne sKcriepuMeHTaIBHBIX
3a/1a4 110 TeMe «BayKHelIHe
METAIUTHI M UX COETMHEHNS

BrrmcieHns mo ypaBHeHHSIM
XIUMHIYeCKUX PeaKI[hii, ec OJIH
U3 pearcHTOB JaH B H30BITKE HIIH
COJIEPIKUT IIPUMeCH. BorauciieHus
MaccoBOIi JIOJIH BBIX0/Ia MPOIYKTA
PeaKIIH

O060011eHEe 1 CHCTEMaTH3AIIIA
3HaHHI

KonTtpomshas pabota Nod mo Teme
«Baxueryue MeTalIsl I HX
COEITMHEHUS»

Bemectsa i matepuasl B
IIOBCEIHEBHOI KH3HH YelloBeKa

Bubmroreka ITOK
https://m.edsoo.11/00ael c64
Bubmioreka ITOK
https://m.edsoo.01/00ael c64
bubmoreka IJOK
https://m.edsoo.r/00ael1d86

Bubmrorexa ITOK
https://m.edsoo.ru/00ae3 5e6

Bubmioreka ITOK
https://m.edsoo.ru/00ae3de8

bubmoreka ITOK
https://m.edsoo.1u/00ael 750

Bubmroreka ITOK
https://m.edsoo.r1/00ae3f50




64

66

67

68

XuMHUIeCKOe 3arpsA3HeHTe
OKpYXKalomIeil CpeJIbl

Pous XuMHH B peleHnH
9KOJIOTHIECKUX IIpolIeM
Pesepsaerii ypok. O6obmicHIe 1
CHCTeMATH3aIud 3HAHU
PesepruErii ypok. O6o0mIIEeHe 1
CHCTeMAaTH3aIus 3HAHH
PesepsHEIii ypok. O000mIeHE H
CHCTeMAaTH3aIlus 3HAHU

OBLIEE KOJIMYECTBO YACOB IIO
ITPOI'PAMME

68

Bubmroreka ITOK
https://m.edsoo.1ru/00ae4270
Bubmioreka ITOK
https://m.edsoo.1u/00ae4270
Bubmoreka ITOK
https://m.edsoo.ru/00ae0d0a
Bubmrorexa ITOK
https://m.edsoo.rw/00adb33c
Budmoreka ITOK
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOIHYECKOE OBECIIEYEHHE OBPA3ZOBATEJIBHOI'O
ITPOIIECCA
OBABATEJILHBIE YYEBHBIE MATEPHAJIBI JIUI1 YYHEHHUKA

« Xmmus, 8 kaace/ I'abpuenga O.C., Octpoymos I.T'., CragkoB C.A., AKIIHOHEpHOE 00IIIECTBO
«M3natenseTBO «IIpocBeleHe»
« Xummns, 9 kmace/ ['abpuemsin O.C., OctpoymoB ILT., CragkoB C.A., AKIIIOHEpHOE

obmecTBO «I3natenbeTBO «IIpocBerneHies

METOJHYECKHE MATEPHAJIBI JUIA YUUTEJIA
XM [pumepnsie pabodne mporpamMmsl. 1lpenMernas mnns yaedmukos O. C.
Tabpuemrana, 1. I'. OctpoymoBa, C. A. CragkoBa 8—9 Kiaccel. YdaeOHOe mocodue s

001Ie00pa3oBaTeIbHEIX OPraHN3alIii.

IIHPPOBLIE OBPA3OBATEJIBHBLIE PECYPCLHI H PECYPCBI CETH HHTEPHET

bubmnoreka [JOK



