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IMOACHHUTEJIBHAA 3AITNCKA

IIporpamma mo XHMHH Ha YPOBHE OCHOBHOT'O 00IIero o0pa3oBaHIs COCTaBlIeHa HA OCHOBE
TpeboBaHNII K pe3yilbTaTaM OCBOEHHS OCHOBHOI 00pa30BaTelbHOI MpPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, mnpejacraBieHHBIX B ®I'OC OO0, a Takke Ha OCHOBe (perepanbHOI
paboueil mporpaMMbl BOCIIUTAHHS H ¢ YIETOM KOHIIENIINU TIPerojaBaHusd yueOHOTo IpeaMera
«XuMusg» B 00pa3oBaTeIbHBIX opraHm3aimax Poccuiickoit @eneparmm.

IIporpamma mo XuUMHHM Ha€T TIpejcCTaBlIeHHE O IeNAX, oOmieil cTpaTerun OOy4YeHMUS,
BOCIIHTAHHS U Pa3BHTUS OOyUYAIONIMXCA CPEICTBAMH Yy4eOHOro IpeaMeTa, YCTaHABIHBAET
obs3aTennbHOE MpPEeJMETHOE CoJlepiKaHe, MpeycMaTpuBaeT paclpe/ielieHne ero mo KiaccaM u
CTPYKTYPHPOBAaHHE M0 pa3JiellaM H TeMaM IIPOTPaMMbI I10 XMMHI, ONpe/iesieT KOTHIeCTBEHHbIe
U KadeCTBEHHBIE XapaKTepHCTHKH COJEp:KaHHS, pPEKOMEHIIYeMYK IIOCIeI0BaTelIbHOCTh
H3YUYeHHS XHMUH ¢ YIETOM MEKIpPeIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€ll, JIOTHKH yueOHOTo
Mpolecca, BO3pacTHBIX ocoOeHHOCTell 00yJaronuxcs, omnpeieseT BO3MOKHOCTH TpeiMeTa s
peamn3aiii TpeOOBaHMUIT K pe3ylIbTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTebHOIl MIPOrpaMMbl Ha
YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHUs, a TakKe TpeOOBaHUIT K pe3yabTaTaM 00ydeHUs XUMHUH
Ha YpOBHE IIejeil H3ydeHHs TMpelMeTa ¥ OCHOBHBIX BHJIOB YUeOHO-TIO3HABATEIBHOI
NesTeIbHOCTH 00yJaronierocs o OCBOSHHIO YUeOHOTO Colep KaHMs.

3HaHHe XUMHHU CIIy;KUT OCHOBOII JUIA ()OPMHUPOBAHUSI MHUPOBO33PEHUS 00YJAOIIErocs, ero
MIpeJICTaBIIeHHUIl 0 MaTepHATbHOM €IHHCTBE MUPA, BAKHYIO POJIb HIPAKOT (hOpMHUpYyeMble XHMHUET
Mpe/ICTaBISHN O B3aUMOIIPEeBpaIleHIsIX SHEPTHH H 00 3BOIIONHH BEIECTB B MPUPOE, O MyTIX
pemeHns TI00AIBHBIX MPoOIEeM YCTOIYHMBOTO pasBHTHA 4YeJIOBEUECTBA — CHIPHEBOI,
SHEPreTHIECKOil, TUIEBOH U 3KOTOTHYECKOi 0e30IIacHOCTH, MpobIeM 3/IpaBOOX paHEHUSL.

H3yueHne XuMIH:

CIOCOOCTBYET pealTnu3allii BO3MOKHOCTE I caMOPa3BUTHA U (pOPMUPOBAHUS KYIbTYPHI
JUTHOCTH, €€ obmIeil 1 QYHKIMOHATILHOI IPaMOTHOCTIL,

BHOCHT BKJIaJl B (OPMHpOBaHNE MBIIUIEHNUS H TBOPUYECKUX CIIOCOOHOCTEH 00YyJarommixcs,
HaBBIKOB HX  CAMOCTOSATEIbHOH  y4eOHOH  JeATeNbHOCTH, SKCIEPUMEHTAIbHBIX U
HCCIe0BaTeIbCKUX YMEHHI, HEoOXOJMMBIX Kak B TIIOBCEJIHEBHOH JKH3HH, TaKk H B
npodeccHoHAIbHOMN AeSITeTbHOCTH;

3HAaKOMHT €O CHeMU(UKON HAyIHOTO MBIIUICHHS, 3aKJIaJbIBaeT OCHOBBI I[€IOCTHOTO
B3[JILJa HA E€QUHCTBO MPHPOABI U dYeJloBeKa, SBILETCS OTBETCTBEHHBIM 3TaIllOM
B (hOpMUpPOBaHIH €CTECTBEHHO-HAYIHOH TPaMOTHOCTH 00YJaroIIXcs;

crmocoOcTByeT (hOPMHIPOBAHUIO I[€EHHOCTHOTO OTHONIEHHS K €CTeCTBEHHO-HAayIHBIM
3HAaHUSAM, K MpHpoOIe, K 4YelOoBeKY, BHOCHT CBOIl BKJIaJ B SKOJIOTHYeCKOe OOpa3oBaHHE
00yJaroIuxcs.

JlanHble HampaBieHHS B OOYYEHHH XHMHH OOECIIEUHBAIOTCS CIEIN(UKON cojep/KaHusa
yuaeOHOro TmpeaMeTa, KOTOPBII SBISETCA IEJarOrHYecKd aJanTHPOBAHHBIM OTpa)KeHHEM
0a30B0il HAYKH XUMHH Ha OIpeIeIEHHOM 3Tale e€ pa3BUTHS.

Kypc xummnu Ha ypoBHE OCHOBHOTO OOIIEero obpa30BaHHS OPHEHTHPOBAH HAa OCBOCHHE
00yJaroMUMHUCS CHCTEMBI MIePBOHAYATBHBIX MOHATHI XUMHH, OCHOB HEOPTraHHYECKON XUMHUH U
HEKOTOPBIX OT/IeTbHBIX 3HAYUMBIX ITOHITHI OpTaHUYeCKON XUMHH.

CTpykTypa cojiep’kaHUS MpPOTPaMMBI 1O XHMHH c(OpMHpOBaHa Ha OCHOBE CHCTEMHOTO
noaxona K e€ m3ydeHnroo. CojlepiKaHHe CKIAJbIBAaeTCd H3 CHCTEMBI HMOHSTHH O XHMHYECKOM
3]IEMEHTEe U BENMIECTBE H CHCTEMbl MOHATHH O XHMHUecKoH peakinuu. O0e 3TH CHCTEMBI



CTPYKTYPHO OPraHH30BaHBI 110 IPHUHIIUITY ITOCIIEI0BATEIFHOTO PA3BUTHS 3HAHHII HAa OCHOBE
TEOPEeTHYECKHX MIPE/ICTaBIEHHIl Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4eHIHS KaK OCHOBBI BCETO €CTeCTBO3HAHMUS;

— Ilepuoangeckoro 3akoHa /JI. I1. MenieneeBa Kak OCHOBHOI'O 3aKOHA XM,

— YYeHHS 0 CTPOSHNH aToMa U XHMHYeCKOIl CBS3H;

— TpeJCTaBIeHHIl 00 MEeKTPOTHTHIECKOI JIICCOIHAIIUH BEIeCTB B pacTBOpPax.

Teoperndueckne 3HaHHS pacCMaTPHUBAIOTCS HAa OCHOBE SMIMPUYECKH IIOIyYEHHBIX H
OCMBICTICHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEOBATEIbHO OT OJHOTO YPOBHS K JpPYromy,
BBITIONHSS (DYHKIINN OOBSCHEHHS M IMPOTHO3UPOBAHMUS CBOIICTB, CTPOEHUS H BO3MOKHOCTEH
MPaKTHYECKOT 0 IPUMEHEHHS H ITOIYIeHHS H3y9aeMbIX BEIIECTB.

OcBoeHne MporpaMMbl MO XHUMHH CIOCOOCTBYeT (DOPMHUPOBAHHIO IIPEACTABICHHS O
XUMHYECKOH COCTaBIMIONIEN Hay4dHOIlI KapTHHBI MHpa B JIOTHKE €€ CHCTEMHOIl MPUPOIBI,
[IEHHOCTHOT'0 OTHOIIEHUS K HAyJHOMY 3HAHHIO U MeTOJaM IO3HaHUS B Hayke. [3ydeHne XuMun
MPOHCXOAUT C IMpPUBJICUCHHEM 3HAHUI W3 paHee H3YUEHHBIX Y4eOHBIX IIPEJIMETOB:
«OKpy)Kawumii Mup», «buosorus. 5—7 Knaccel» U «DU3UKA. 7 KIacey.

[Ipu u3y4eHUH XUMHH IPOHCXOUT POPMHUPOBAHIE 3HAHUIT OCHOB XUMHUECKOI HayKH KaK
001acTH COBPEMEHHOTO €CTECTBO3HAHNS, TIPaKTHIECKOMH

JeATEeNbHOCTH YeI0BeKa U KaK OJHOTO0 H3 KOMIIOHEHTOB MHpPOBOI KyJIBTYphl. 3agada
yueOHOro mpeaMeTa COCTOHT B (hOPMHPOBAHUH CHCTEMbl XUMHUYECKHX 3HAHHI — BaKHEHIIIX
(akToB, NOHATHII, 3aKOHOB U TEOPETHUYECKHX IOJIOKEHMIl, JIOCTYIHBIX 0000IIeHni
MHPOBO33PEHUECKOT0 XapaKTepa, S3blka HayKH, B MPHOOIIEHNN K HaydYHBIM METOJ1aM TIO3HAHHS
IpH WU3y4eHHH BEIeCTB M XHMHYECKHX peakiuii, B (OPMHPOBAHHH U pPa3BUTHH
MO3HABaTEeJbHBIX YMEHHII U WX TMpPHMEHEeHNH B Yy4eOHO-TIO3HaBaTeIbHOH U  yueOHO-
HCCIIe0BaTEIbCKOI JIeATeTbHOCTH, OCBOSHHH MIPaBILUI 0€30IacHOT0 oOpalieHHs ¢ BeNecTBaMH B
MIOBCEIHEBHOM KI3HH.

IIpn u3ydeHHH XUMHUU Ha YpPOBHE OCHOBHOTO 00miero o0Opa3oBaHHS BaKHOE 3HAYCHHE
MpHOOpETN TaKue e, Kak:

— (opMHpOBaHHE HHTEUIEKTYaJbHO Pa3BUTOI JTHYHOCTH, TOTOBOIl K caMO0Opa30BaHIIO,
COTPYIHHUYECTBY, CaMOCTOSATEIbHOMY IIPHHATHIO pEIIeHHIH, CIOCOOHOH aJamTHpoBaThea K
OBICTPO MEHSIOIIUMCS YCIOBHSAM KHU3HU;

— HampaBIeHHOCTh OOydYeHHS Ha CHCTeMaTHueckoe IMpHoOnieHne oOydJaronuxes K
CaMOCTOSITE/IbHOII ~ MO3HABAaTeIbHOH  JIEATENbHOCTH, HAy4YHbIM  MeTOJaM  IO3HaHH,
(b opMHIPYIOIIIIIM MOTHBAITUIO U Pa3BUTHE CIIOCOOHOCTEI K XHMUI,

— obecrieueHne YCIOBHII, CIOCOOCTBYIOIINX IIPHOOpETeHHI0 OOyJarOIMUMUCS —OIbITa
pa3Ho00pa3HOil JIeATeIbHOCTH, MO3HAHUS U CaMOIIO3HAHHS, KIIFOYEBBIX HABBIKOB (KIHOUEBBIX
KOMIIETEHIINI), IMEIOIIX YHUBEPCAIbHOE 3HAUEHHE JUIS Pa3INIHBIX BHIOB JIeATeIbHOCTH;

— popMupoBanue obmIelt (YHKIIHOHATBHOI U €CTeCTBEHHO-HAYYHOI TPaMOTHOCTH, B TOM
YHCIIe YMEHHII OOBSICHATh M OIIEHUBATh SIBJICHHS OKPYKAIOIIEr0 MIHpa, HCIOIb3ysA 3HAHUA U
OTBIT, TONYYEHHbIE TIPH H3YYCHHU XHUMHH, TPHMEHATh HX MPH pelieHnH IpobieM B
MIOBCEIHEBHOM KU3HU H TPYIOBOH JeSTeIbHOCTH;

— opMupoBaHUe Y 00yJarOMIUXCS TYMAHUCTHYECKIX OTHONICHUI, TOHMMAHUS IIEHHOCTH
XUMHUECKUX 3HAHUI JUIS BBIPAOOTKH 3KOJIOTHYECKH Ifelecoo0pa3HOro MOBEACHUS B OBITY H
TPYIOBOIl JIeSTeIbHOCTH B LEISIX COXPAHEHHS CBOET0 3[J0POBbS U OKPYKAKOIIEH IPHPOIHOMI
CpeJIbI;

— pa3BUTHE MOTHBAITMH K 00YIEHHI0, CIIOCOOHOCTEH K CAMOKOHTPOIIIO H CAMOBOCIIHTAaHUEO
Ha OCHOBE YCBOECHIS 00IIeue1oBeueCKUX eHHOCTell,



TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HpodHIS U HaMpaBIeHHOCTH JaJbHEeHIIero
o0yueHnus.

OO1iee 9HCIIO YacoB, OTBEJIEHHBIX I M3YUCHHS XHMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHms, cocTaBiIseT 136 gacoB: B 8 Kinacce — 68 "acoB (2 gaca B He/lel0), B 9 Kiacce — 68
gacoB (2 Jaca B HEJIENIO).

COJIEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHaYA/IbHBIE XHMHYeCKHEe MOHATHS

IIpenmer xumuu. Poap XHMHH B KH3HH 4YeloBeKa. XHUMHS B CHCTeMe HayK. Tema
BemiecTBa. (DH3MYECKHE CBOICTBA BEMIeCTB. ATperaTHoe COCTOsSHHE BemiecTB. IloHATHE O
MeTOIaX TTo3HaHNA B XUMHH. YncTele BemecTBa H cMecH. CIIocoOBb! pa3jeaeHs cMeceii.

ATOMBI H MOJEKYIbl. XHUMHYECKHE 3JeMeHThl. CHMBOJIBI XHMHYECKHX 3JIEMEHTOB.
IIpocTeie U CcI0KHBIE BEIIECTBA. ATOMHO-MOJIEKY/ISIPHOE YISHHE.

Xummdeckas (¢QopMmyra. BaleHTHOCTP aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKoH
MMOCTOSHCTBA cOCTaBa BenecTB. OTHOCUTEIbHASA aTOMHas Macca. OTHOCHTEIbHAS MOJIEKY/IIpHAsL
Macca. MaccoBas 019 XHMHYIECKOT0 3JIeMeHTa B COeIHHEeHH.

KomiuectBo BemectBa. Moibs. Momsipras macca. B3amMocCBS3b KOIHYECTBA, MAacChl U
YHUCIa CTPYKTYPHBIX €HHUII BellecTBa. PacuéTsl mmo opMyaaM XUMHYISCKUX COEIMHESHHI.

Ou3pUecKue U XUMHYCCKHe SBICHHS. XHUMHYECKas peakiusd M e€ IpH3HAKH. 3aKoH
COXpaHEeHHS Macchl BelllecTB. XHMHYeckie ypaBHeHHA. Kinaccudukammsa XUMHIeCKHX peaKITuit
(coenuHEeHUS, pa3I0kKeHHs, 3aMelleHusI, oOMeHa).

Xumuueckuit Ixcnepumenm:

3HAaKOMCTBO C XHMHYECKOH ITOCY/IOIl, IpaBHiIaMH paboTel B JabopaTopuu H IpHEMaMH
obpamieHns ¢ gabopaTopHBIM O0OpyIOBaHHEM, H3ydeHHE M OmHcaHHe (PH3MYECKHX CBOIICTB
00pas3I10B HeOPTaHNYeCKHX BelllecTB, HabmoaeHNe Gpu3nieckux (IU1aBjIeHne BOCKa, TasHIIe JIbja,
pacTHpaHIe caxapa B CTYIIKe, KHIIeHHe H KOHJSHCAIIs BOJbI) H XUMHIECKHX (TOpEHHE CBEYN,
MpOKaTHBaHHe MEJTHOI MPOBOJIOKH, B3aUMOIeHiCTBHEe Mella ¢ KICIIOTOI) SBIeHHI, HabIioaeHe
U ONHCaHHE T[IPU3HAKOB MPOTEKaHHS XUMHYECKHX peakmuil (pa3joikeHHe caxapa,
B3aMOJIeHICTBHE CepHOIT KUCIOTHI ¢ XJIOpHIoM Oapus, pasioxkeHne riuapokcuaa Meau (II) mpu
HarpeBaHHH, B3aHMOJIeNiCTBHE Keile3a ¢ pacTtBopoM comu Memu (II), m3ydeHme crmoco0oB
pasjielieHHs cMeceil: ¢ IMOMOIIPI0 MarHuTa, (PUIBTpOBaHHE, BBIIAPHBAHHUE, IHCTHIIIAITHA,
XpoMartorpadus, TIpoBeleHHe OYHCTKH IIOBapeHHOIl CcoiaH, HaOIoJeHHe H  OIHCAaHHE
pe3yIbTaTOB MHPOBEICHHS OIbITa, HUTFOCTPHPYIONMIETO 3aKOH COXPaHEHHS MacChl, CO3JaHHE
MoJIeNIell MOJIeK Y (I1apoCTepKHEBBIX).

BaxHeiillMe NpecTABHTE/IN HeOPraHN'UECKHX BellleCTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — 37I€MEHT M MHPOCTOE BEIleCTRBO.
Haxosxnenne KucIopoja B Ipupoje, Gusndeckne H XUMHISCKHE CBOHCTBA (PEaKIlHI TOpeHNs).
Oxcunel. IlpuMeHnenne kKuciopoja. CrocoObl TMOMydeHHS KHCIOpojaa B JabdopaTopuul H
MpOMBIILTIEHHOCTH. KpyroBopoT Kuciopoja B mpupojge. O30H — a/uIoTpoIHas MoIH(HUKaIIL
KHCI0poa.

TemwtoBoit 5pdekT XUMHUSCKOl peakIHH, TepMOXHMHUYeCKHe YpaBHEHHS, 5K30- H
SHIOTepMHUYECKHE peakiuu. TOIUIHBO: yroidb H MeETaH. 3arpsA3HeHHe BO31yXa, YCIJICHHE
MapHUKOBOTO 3 dexTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — »3iaeMeHT H IpocToe BemiecTBO. HaxokJeHHe BoOAopola B IPHPOJIE,
(dbu3mueckne U XUMHUSCKHE CBOIICTBa, IIPUMEHEeHHe, CIIocOo0b! moaydeHHs. KICIOTH U COMM.



MonspHBIil 00béM ra3oB. PacuéTsl Mo XHMHYECKHM YpaBHEHUSAM.

Ou3nyeckne cBoiicTBa BOIbl. Boja Kak pactBoputels. PactBopsl. HackilieHHBIE U
HEHACBIIEHHBIE pacTBOPBI. PacTBOpHMMOCTh BemIecTB B Bojae. MaccoBas 107 BelIiecTBa B
pactBope. XUMHYECKHE CBOICTBAa BOjibl. OCHOBaHHA. PoiIb pacTBOpPOB B MPUPOJAE U B KHU3HU
yenoBeka. KpyroBopoT BOJIbl B MpHpPOJe. 3arpsA3HeHHe MPHUPOIHBIX BojA. OXpaHa H OYHCTKA
MIPUPOJIHBIX BOJ.

Kraccudukamus HeopraHmueckux coeanHeHuil. Oxcuapl. KioaccHpHKamus OKCHIOB:
cosieoOpa3yronire (OCHOBHEIE, KUCIOTHBIE, aM(oTepHbIe) U HecoleoOpa3yrommue. HoMeHKIaTypa
okcu10B. OU3NUECKHE H XUMHIECKHUE CBOICTBA OKCHIIOB. [loydeHne OKCHIOB.

OcHoBanng. Kiaccugpukanus OCHOBAHHI: IMETOUYH H HepacTBOPHUMBbIE OCHOBAHHS.
Homenkiatypa ocHoBaHuii. @usnueckue M XHMHYECKHE CBOIICTBa OCHOBaHuii. [loiydeHue
OCHOBaHHII.

Kucnorer. Knaccnpukamms kuciaor. HoMmeHknaTypa KuciaoT. Ou3HUecKHe H XUMHIIeCKHe
cBoiicTBa kucioT. Psan aktusHocTH MeTa/uioB H. H. bekerosa. IlonydeHne Kucior.

Comu. Homenknarypa coieil. Ou3nueckue U XUMHYeCKHe CBOicTBa coleil. IlomydueHue
COJIeH.

I'eHeTnueckas cBs3b MeKIy KIaccaMH HEOPTAaHHMIECKHIX COEIIMHEHIII.

Xumuueckuii akcnepumenm:

KadeCcTBEHHOe OIlpejlelieHHe COJep KaHIA KICIopojia B BO3JIyXe, IToJIydeHHe, codupaHiie,
pacmo3HaBaHHe H H3yUeHHe CBOIICTB KHCIOpOJia, HaOMoJeHHe B3aHMOJICHCTBHS BEIIECTB C
KHCIOPOAOM H YCIOBHS BOSHHUKHOBEHHUS WU IpeKpalleHHs ropeHus (Imokapa), 03HaKOMJIEHHE C
oOpa3laMiH OKCHIOB H OIMCAaHHE HX CBOINCTB, IIOJydeHHe, cOOHpaHHe, paclo3HaBaHHE H
H3ydeHHe CBOICTB BOJOpojia (ropeHHe), B3aHUMOAeiicTBHEe Bojopora ¢ okcmaoMm wmean (II)
(BO3MOKHO HCHOJb30BaHIE BHIeOMaTepHaIoB), HaOMo1eHHe 00pa3IioB BEIIeCTB KOJMIeCTBOM
1 Mok, HcciaeaoBaHHEe OCOOEHHOCTEH pacTBOPEHUS BEMIECTB C Pa3IMYHON pacTBOPHMOCTEIO,
MPUTOTOBIIEHHE pPAacTBOPOB C OMpPEACIEHHON MAacCoBOH JoJell pacTBOPEHHOIO BEIECTBa,
B3alMOJIelICTBHE BOJIBI C MeTallaMH (HAaTpHeM H KalbllieM) (BO3MOKHO HCIIOJIb30BaHHE
BHJIeOMaTepHasoB), HccleloBaHHe 00pasloB HeOpraHHIeCKHX BeNISCTB Pas3IMIHBIX KIACCOB,
HaOmoJeHne H3MEHeHHS OKpacKH HHINKATOPOB B pacTBOpax KHCIOT H IIelodeil, H3ydeHHe
B3amMojielicTBHA okcuaa Menu (II) ¢ pacTBopoM cepHOIl KHCIOTBI, KHCIOT C MeTallIaMH,
peakmuil HeHTpaaH3aluy, IIOIydeHHe HEepacTBOPUMBIX OCHOBAHUI, BBITECHEHHE OIHOTO
MeTaJlla IPYruM H3 pacTBOpa COJIH, pellleHHe 3KCIepPHMEHTAIbHBIX 3a/1a4 110 TeMe «BakHellme
KJIacChl HEOPTaHUIECKHX COeIMHEHUI».

Ilepuoanmyecknii 3axoH U Ilepmoauyeckasi cucTeMa XHMHYecKHX emenToB /I, .
MengeneeBa. CTpoeHHe aTOMOB. XHMH4YecKasi cBA3b. OKNCIHTE/IbHO-BOCCTAHOBHATE/IbHbIE
peaknnu

ITepBBie MOMBITKH KJIacCH(PUKAINI XUMIIECKIX 37eMeHTOB. IIoHATHE 0 IpyIImax CXOIHbIX
3]IEMEHTOB (Ie/I0YHbIE H IeI0THO3EMEIbHbIE METAILIbI,

TaJoTeHbl, HHEPTHbIe Ta3bl). DIEMEHThI, KOTOphle 00pa3yroT aMdoTepHble OKCHIBI U
THAPOKCUIBI.

Ilepmonmgeckuii  3akoH. llepmojnnueckas cHcTeMa XUMHYeCKHX 31eMeHToB /.
1. MenpeneeBa. KopoTkomepuoHas U JUIMHHONepHoaHAas ¢(opMbl IlepHoandeckoil CHCTeMBI
xumuyeckux 23nementoB J[. . MenneneeBa. Ilepuonbsl u rpymmnbsl. OHU3HYECKHII CMBICT
MOPSIKOBOTO HOMepa, HOMEPOB MEPHO/Ia U TPYIIIbI JIEMEHTA.



Ctpoenne aromoB. CocTraB aToMHBIX sjep. IM3orombl. DJnekrpoHsl. CTpoeHHe
3]IEKTPOHHBIX 000J109eK aTOMOB MepBBIX 20 XUMHISCKHX 31eMeHTOB lleprnoamdeckoil cHCTEMBI
J. H. MenueneeBa. XapakTepHCTHKa XHMHYECKOTO »3JeMEHTa II0 €ro IOJ0KEHHI0 B
IIepunomiraeckoit cucreme /. 1. MeHeneesa.

3aKOHOMEPHOCTH H3MEHEHHS paJIiyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAUIHIECKHUX U
HEMETaJUTHIECKUX CBOMCTB I10 TPYIIaM H HepHOaM.

3Hauenue Ilepuoandgeckoro 3akoHa U IlepHOIMTIECKON CHCTEMBI XUMHYECKHUX 3IEMEHTOB
JUIS pa3BUTHA HayKu U pakTHKU. J[. 1. MeHieneeB — y4EHBIH U TpaKIaHNH.

XuMmieckas CBS3b. KoBanenTHas (moyapHas u HEIIoJISIpHas ) CBSI3b.
DIIEKTPOOTPHUIIATEIbHOCTh XUMHUYECKUX 3JIeMEeHTOB. FIOHHAs CBS3b.

Crenenb okuciaeHnsI. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE peakiiiu. [Ipomecchl OKHCIeHNn S
H BoccTaHOBIeHNI. OKHCIHTENIN 1 BOCCTAHOBUTEITH.

Xumuueckuit 3xcnepumenm:

u3ydeHHe oOpa3lloB BENIECTB META/LIOB M HeMeTa/lIOB, B3aHMMOJIEHCTBHE THAPOKCHIA
IIMHKAa ¢ pacTBOpaMH KHUCIOT U IIelodeil, IPOBeJIEHHe OIbITOB, WLTHOCTPHUPYIONIUX IIPHUMEPHI
OKHCIINTEIbHO-BOCCTAHOBHTEIBHBIX PEAKITHII (TOpeHHe, PEaKInH Pa3I0KEeHIS, COSINHEHNS ).

Mescnpeomemmnuvie ceés3u

Peanuzanus MeKIpeJIMeTHBIX CBs3ell IMPH H3YISHHH XHMHH B 8 KJIacce OCYIIeCTBIAETCS
gepe3 HCIOJIb30BaHHEe KakK OOINMIX ecTecTBeHHO-HAYYHBIX IMOHATHIL, TaK M IOHSTHH,
SBJIAIONIHXCSA CHCTeMHBIMH JUIS OT/JeIbHBIX IIPeIMETOB €CTeCTBEHHO-HAyIHOT O ITHUKJIA.

OOmune ecTecTBeHHO-HayIHbIe IIOHATHS: Hay4HbI (akT, THIIOTe3a, TeOpHs, 3aKOH, aHAIH3,
CHHTe3, KiIacCH(UKalHA, MepPHOJUIHOCTh, HaOIIOJIeHHe, OSKCIIepHMEHT, MOJIeIHpOBaHIe,
H3MepeHue, MoJielb, ABICHIE.

Ousnuka: MarepHsd, aroM, OSJeKTPOH, IIPOTOH, HENTPOH, HOH, HYKIHI, H30TOIHI,
pPaaNoaKTHBHOCTh, MOJIEKYyNIa, 3JIeKTPUUECKHil 3apsl, BeNIeCTBO, Telo, 00BEM, arperaTHoe
COCTOSIHHE BeIeCTBa, ra3, (M3HUeCKHEe BEeIHIHHBI, €IHHUIBI H3MepeHHsS, KOCMOC, IUIaHETHI,
3B€31p1, ColTHILE.

Buomorusa: ¢oTocuHTe3, IbIXaHue, ouocdepa.

Ieorpadus: armocdepa, rtuapocdepa, MHHEpadbl, TOpHBIE TMOPOABI, IOJE3HEIE
HCKOIIaeMble, TOIUTHBO, BOJHBIE PEeCYpCHI.

9 KNIACC

BemmecTBo H XHMHYecKasi peaKIAs

Ilepuogmaeckuii 3akoH. Ilepmomudeckass cHcTeMa XHMHYECKHX 3lIeMeHToB [l
H. MenjneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOICTB XHMHYECKHX
3JIEMEHTOB IEPBBIX TPEX MEPHOJOB, Kalausd, KaJbIHI H HX COSAUHEHHII B COOTBETCTBHH C
MOJI0KEHHEM 371eMEHTOB B Ileprnoandeckoil CICTeMe H CTPOSHHEM X aTOMOB.

CtpoeHne BemiecTBa: BUIbI XHMHYECKOH CBA3M. THIBI KPHUCTAUIMYECKUX PEHIETOK,
3aBICHMOCTh CBOICTB BEIIECTBA OT THMNA KPHCTAUIMYECKON PEMETKH M BHIA XHMHYECKOIT
CBSI3M.

Kraccudukammus u HOMEHKIAaTypa HEOpraHHYeCKHX BemlecTB. XHMHYECKHE CBOIICTBa
BEMIECTB, OTHOCAIINXCS K Pa3IMIHBIM KilaccaM HEOPraHMYeCKHX COSIUHEHHI, TeHeTHYecKas
CBSI3b HEOPTaHHYECKIX BEIIECTB.



Krnaccuduxamus XUMHYECKHX PeakIlHil 0 pa3IHdIHBIM MPH3HaKaM (II0 9HCIY H COCTaBY
YUacTBYIOIIUX B peaklMH BeHIeCTB, IO TeILIOBOMY 3(¢eKTy, M0 H3MeHEHHIO CTelleHeil
OKHCJICHHS XHMHYECKHX 3JIeMEHTOB, MO OOpaTHMOCTH, IO YYacTHIO Karajam3aTopa). DK30- H
SHIOTEPMUYECKUE PeaKIii, TEPMOXUMIYECCKHE YPaBHEHUA.

ITonaTHe 0 CKOPOCTH XHMHYecKoil peakiuu. [ToHgTHe 00 0OpaTHMBIX H HeOOpaTHMBIX
XHMHYECKHX peakusax. [IoHATHE O TOMOTE€HHBIX H TeTepPOreHHBbIX peakimsax. [loHsTHE O
Karamuse. IloHSATHE O XHMHYecKOM paBHOBecHH. @DaKTOpbl, BIHUMIONINE HA CKOPOCTh
XHMHYECKOH peaKIHH U MOJT0KESHIE XHMHIECKOTO PaBHOBECHSL.

OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEaKIHU, 3IeKTPOHHBIN OalaHCc OKHCIHTEIbHO-
BOCCTAaHOBUTEIbHON peakiuu. CoCTaBlICHHE YpaBHEHUII OKHCIHTEIbHO-BOCCTAHOBHTEIbHBIX
peaKIuii ¢ HCIOIp30BaHIeM MeTo 1a YTeKTPOHHOr 0 OalaHca.

Teopus >MeKTPOIUTHYESCKON JIHCCOIUAINN. DISKTPOIUTHl H HE3JIEKTpOoIHThl. KaTHOHHI,
aHHOHBI. MeXaHH3M JHCCOLMAIIMH BEIIECTB C pPa3IMYHBIMH BHIAMH XHMHYECKOI CBSA3H.
Crenens muccoruanin. CIUIbHbIE U cl1aOble SIeKTPOIHTHI.

Peakiun noHHOTO OOMeHa. YCJIOBHS IPOTeKaHHA peaKIHil HOHHOro oOMeHa, IOIHBIe U
COKpalI€HHbIE NOHHBIE ypaBHeHHUS peakimii. CBoIICTBa KHCJIOT, OCHOBaHHIl H COJEH B CBETe
MpejcTaBiIeHNuil 00 3JIeKTPOIHTHIECKOH auccorHanui. KadecTBeHHbIE peaKIIHH Ha HOHEL
IIonsiTe 0 TUApPOIIH3E COJIEH.

Xumuueckuii akcnepumenm:

03HAKOMJIEHHE C MOJISISIMU KPHCTAIHYECKHX PENIETOK HEOPraHHYeCKHX BEMIECTB —
MeTaLIoOB M HeMeTa/UioB (TpaduTa M ajaMasza), CJIOXKHBIX BellecTB (XJIOpHIa HATpHsA),
HCCIe0OBaHUE 3aBUCHMOCTH CKOPOCTH XHMHYECKON peakIMu OT BO3IACHCTBUA pPa3IHYHBIX
(haKToOpoB, HCCIIeIoBaHIE 3JeKTPOIPOBOJHOCTH PAacTBOPOB BEIIECTB, IMpollecca JICCOIMAINU
KHCJIOT, Menodeil W cojleidl (BO3MOKHO HCIIOJIb30BaHHE BHJIEO MaTepHaloB), MPOBEACHHE
OTBITOB, WLIOCTPUPYIONINX IMPH3HAKU IIPOTEKAaHUSI peakIiHii HOHHOTO oOMeHa (oOpa3oBaHHe
ocajka, BBIJleleHHe Tasza, oOpaszoBaHHEe BOJBI), OIBITOB, WIIIOCTPUPYIONINX IIPHMEPHI
OKHCIIMTEIbHO-BOCCTAHOBHTEIBHBIX peakIuil (TOpeHHe, peakIuN pa3jioKeHHS, COSIUHEHMHS ),
paclio3HaBaHHE HEOPraHWYeCKHX BEIIeCTB C IIOMOIIBIK) KadeCTBEHHBIX pPEaKIHMil Ha HOHBI,
pelIeHue 3KCIIepIMeHTaIbHbBIX 3a/1a4.

HeMeTa/1/1bI M HX cOeTHHEHNH

OOmias xapakTepHcTHKa TragoreHoB. OCOOSHHOCTH CTpPOEHHS aTOMOB, XapaKTepHbBIe
crenmeHn okucieHns. CTpoeHne H (Qu3HUecKHe CBOICTBa IPOCTHIX BEHIECTB — TaJOreHOB.
XHUMHUYECKHe CBOIICTBA Ha IIpHUMepe Xiopa (B3aHMOAENCTBHE ¢ MeTa/LlaMH, HeMeTaljaMHu,
menodyamu). Xmopopojopoj. CoigHas KHCIOTa, XHMHYECKHE CBOIHCTBA, IIOIYy4eHHE,
npuMeHenne. J[elicTBHE XJIopa H XJIOPOBOAOPOa Ha OpraHU3M 4YeloBeKa. BakHeNme XI0pHIbl
1 UX HaxO0KIeHUe B IPUPOJIE.

OOmiass xapakTepucTuka 37deMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTemeHH okuciaeHnsI. CTpoeHHe W (H3MYECKHE CBOIICTBAa IMPOCTBIX BEHIECTB —
KHCIIOpoAa M cepbl. AJUIOTPONHBIE MOJH(HKAIIHI KHCI0poaa U cephl. XHMHUYECKHE CBOHCTBA
cepsl. CepoBOJIOpoj, CTpoeHHe, (hH3MUeCKHe H XHMHYeCKHe CBoiicTBa. OKCHIBI Cepbl Kak
MpeIcTaBHTENN KHCIOTHBIX OKcHIoB. CepHas KuciaoTa, (pu3HUecKne H XHMHUYECKHEe CBOIICTBa
(obmme Kak IpejCTaBUTENIS Kiacca KHCIOT U chenmdudeckne). XUMHYeCKHe peakIlHi,
JeKalie B OCHOBe IPOMEBIIUICHHOTO croco0a MONydeHHS CepHOil KHCIOTHL. IIpuMeHeHne
cepHoit kuciaoTel. CoJM cepHOIl KHCIOThI, KauecTBEHHAsA peakins Ha cyiabdar-uoH. HaxoxmeHue
ceppl U €€ COeQUHEHHI B TMpupoie. XHUMHYECKOE 3arpsA3HEHHE OKPYKalllel Ccpeasl



COCIMHEHNSAMHI cephbl (KHCIOTHBIE MOKIH, 3arpa3HEHHE BO3]yXa H BOIOEMOB), CIOCOOBI €To
Mpe10TBPAIICHHU.

OOfmrast XapakTepHCTHKa 37eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHbIE CTENMEeHH OKHCIEeHHsA. A30T, paclpocTpaHeHHe B IpHpoje, (usndeckne u
XUMHYECKHe cBoiicTBa. KpyroBopoT a3oTa B mpHpoje. AMMUAK, eTo (pU3HIecKie H XHMHIeCKHe
CBOIICTBA, MMOIy4eHNe U npuMeHenne. Coal aMMOHHUS, UX (pu3HUecKue H XUMIYECKHe CBONCTBa,
npuMeHeHne. KadecTBeHHast peakius Ha HOHBI aMMOHHS. A30THas KHCIOTa, €€ MOJydeHHe,
bu3mdeckne U XHUMHYecKHe CBOiicTBa (oOmme Kak IIpelcTaBUTeNs Kiacca KHCIOT H
cunemmpuueckue). lcmoip3oBaHWe HUTPATOB M cojieil aMMOHHS B KadeCTBE MHHEPATbHBIX
yroOpenmii. XUMHYIECKOe 3arps3HEHHe OKPY:Kalomleil cpebl COSAMHEHNSAMH a30Ta (KHCIOTHbIE
NOKIH, 3arps3HEeHHe BO3]yXa, MOUBBI U BOJ0EMOB). Docdop, aIOTPOMHbIE MOAH(UKAINN
(docdopa, pusudeckne n xuMudeckie cpoiictBa. Oxcua docdopa (V) u dochopHas Kuciora,
buzndeckne W XHMHYECKHE CBOIiCcTBa, monydeHue. lcmonp3oBaHue ¢ochaToB B KadecTBe
MHHEPaTbHBIX YI00peHHIl.

OOmrast XapakTepHcTHKa 3JeMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHbIe CTETIEHN OKHCICHUA. YTIIepo/l, aJULIOTPOMHbIe MOAH(UKAIINHN, PaclpoCTpaHEHUE B
npupojie, pu3nIeckue U XUMHUIecKue cBoiicTa. Azicopbimsa. KpyroBopot yriepojia B mpHpo/ie.
Oxcuzpl yriaepona, ux ¢pu3ndeckue M XUMIYECKHe CBOIICTBA, JefICTBUE Ha KHBbIe OPTaHU3MBI,
MOJyueHne U IpHMeHeHHe. JKOJIOTHIecKHe MpodieMbl, CBA3aHHbIE ¢ OKCHAOM yriepoma (IV),
TUIOTe3a TJI00aJbHOr0 MOTEIUIeHHS KINMaTa, MapHUKOBBIA 3QQeKT. YTolbHas KHCIOTa U e
COMM, UX (pU3MUECKHe H XHMHYECKHEe CBOICTBa, MOJydYeHHe W IpuMeHeHue. KadecTBeHHas
peakiusi Ha  KapOoHaT-noHbl. lcmonb3oBaHHe ~KapOOHaToB B OBITY, MeIHIIUHE,
MIPOMBIILIEHHOCTH U CEJIbCKOM XO03SIICTBE.

[TepBoHavaTbHBIE MOHATHA 00 OPTaHMYECKHX BeIleCTBaX KaK O COCJUHEHHSAX YIJIepojia
(MeraH, »>TaH, OSTHJEH, aleTWIeH, 5TaHOJ, IJHIEpPHH, YKCycHas Kucinora). IlpupoHbie
HCTOYHHKHN YIJIEBOIOPOIOB (Yroib, MPHPOJHBII Ta3, HE(PTh), MPOAYKTHl HX HepepadoTKu
(6eH31H), HX POJb B OBITY H MPOMBINIUTEHHOCTH. [IOHATIHE O OHOTOrMYECKH BaKHBIX BelleCTBaX:
Kupax, Oenkax, yrieBoJax — M HX PO B JKH3HH 4YeloBeKa. MarTepHalbHOE €JUHCTBO
OpraHHYecKHUX 1 HEOPTaHMYEeCKUX COeIUHEHHI.

Kpemumii, ero ¢usnueckue H XHMHYECKHE CBOIICTBA, IMOIydeHHE M IpHMEHEHHE.
CoemuHeHHnda KpeMHHS B mpupoje. OOnmie mnpejacraBieHHs o0 okcuupe Kpemuus (IV) u
KpeMHHEeBOiI1 Kicinote. CIIHKAThI, HX HCIIOIb30BaHUE B OBITY, B IPOMBINUIEHHOCTH. BaxkHeiimie
CTpOUTENIbHbIE MaTepHadbl: KepaMHKa, CTEKI0, IeMeHT, OeToH, ikeine3o00eToH. IIpobieMsrl
0e30MMacHOro HCI0JIb30BAHIS CTPOHTEIbHBIX MAaTEPHAIOB B IOBCEIHEBHOI KI3HU.

Xumuueckuit yxcnepumenm:

H3yieHne o0pas3loB HEOPTaHWYECKHX BEIeCTB, CBOICTB COJSTHOI KHCIOTHI, IPOBEICHUE
KaueCTBeHHBIX peakKilfil Ha XJOPHI-HOHBI U HaOIrojeHHe MPU3HAKOB HX MPOTEKaHHS, OMBITHL
oTpaaromue (HU3NIeCKHe U XUMHYECKHE CBOICTBA TaJIOTEHOB H HX COCHMHEHHI (BO3MOIKHO
HCIIOJIb30BaHNUE BHJIEOMATEPHUAIOB), O3HAKOMICHHE C oOpas3laMH XJIOPHIOB (TalOreHHIOB),
O3HaKOMJIEHHe ¢ ofpasmamMu ceppl U €€ COCIMMHEHHAMU (BO3MOKHO HCIIOIb30BAHIE
BHJIeOMaTepHaloB), HaOMOJeHHe TIpollecca OOYIIHMBaHHUSA caXapa TOJ  JelcTBHEM
KOHIIEHTPUPOBAHHOI CepHOMN KHCIOTHI, H3Y4eHHe XHMHYSCKUX CBOICTB pa30aBICHHOI CEpHOI
KHUCJIOTBI, TIPOBEJeHHE KaueCTBEHHOI peaKIMU Ha cylb(aT-HoH U HaOmroleHHe IpH3HAKa eé
MpoTeKaHus, o3HAaKOMIeHHe ¢ (pU3HYecKMMH CBOilcTBaMH a30Ta, ¢docdopa M UX coeqUHEHHI
(BO3MOKHO HCIIOJIb30BaHIE BUICOMATEpHAIOB), 00pa3IaMu a30THBIX U (ochHOpHBIX yIoOpeHil,
moxydeHne, coOupaHme, paclo3HaBaHHE W H3yYeHHE CBOICTB aMMHaka, IIpOBelleHHe



KayeCTBEHHBIX peakIuii Ha HOH aMMoHHS H (QocdaT-HOH H H3yUEHHE IPH3HAKOB HX
MpPOTEKaHHs, B3aHMOJICHICTBHE KOHIEHTPHPOBAHHON a30THOI KHCIOTBI C MEIb (BO3MOKHO
HCTOJb30BaHIE BHJIEOMATepPHAIOB), HM3yUeHHE MOJelell KPHCTAIMYeCKHX PENIETOK aliMasa,
rpajura, ¢ymriepeHa, O3HAKOMJIEHHE ¢ IIPOIECCOM aJCOpPOIMH pPacTBOPEHHBIX BEIIECTB
aKTHUBHPOBAHHBIM YIVIEM U YCTPOIICTBOM IIPOTHBOrasa, IoJydeHHe, codupaHme, paciio3HaBaHHe
I M3yUCHHE CBOICTB YIJIEKHCJIOTO Ta3a, IMpoBejieHHe KadeCTBeHHBIX peakiuii Ha KapOoHAaT |
CHIMKAaT-HOHBI M H3Yy4YeHHe IPU3HAKOB HX IIPOTEKAHUSA, O3HAKOMIIEHHE C IIPOAYKIHEH
CHIMKAaTHOH TPOMBINIICHHOCTH, PelIeHHe 3KCHepHMEHTaIbHBIX 3ajad IIo TeMe «BaHeilme
HeMeTaJUIbl I HX COeIHHEeHII.

MeTanabl H HX CoeJHHEeHHSA

OOmias xXapakTepHCTHKa XHMHYECKHX 3JeMEHTOB — MeTa/UIoB Ha OCHOBaHHH HX
moJyiokKeHus B Ilepuomdeckoii cucreMe XumMudeckux sneMeHToB /1. M. MeHeneeBa u cTpoeHUs
atomoB. CTpoeHHe MeTaLioB. MeTaminmdeckas CBA3b U META/UIMYECKas KpHCTaLIMYecKas
pemeTKa. DIIeKTPOXUMUYESCKHI psJl HaOpss/KeHH MeTauioB. Du3ndeckne H XHUMHYECKHE
cBoiicTBa MeTaLioB. OOmIHE CIIOCOOB! MOTydeHHs MeTa/lTIoB. IIoHATHE O KOPpPO3HH METaJLIOoB,
OCHOBHBI€ CITOCOOBI 3alTUTHI HX OT Koppo3uH. CILIaBH (cTalb, YyT'yH, JHOPATIOMHHMIL, OpoH3a) U
UX IpHMeHeHHe B OBITY H IPOMBIIIICHHOCTH.

[I{emouHbBIE METAILIBI: MOJI0OKEeHHE B [lepHoandeckoil cucTeMe XHMUYECKIX 31eMeHTOB /.
H. MenzeneeBa, cTpoeHHE HX aTOMOB, HaxoxKJeHHe B mpupoje. Ou3ndecKne H XUMHYESCKHE
CBOIICTBa (Ha mpuMepe HaTpusI U Kamusg). OKCHJIBI H THAPOKCH IBI HAaTpUA U Kaaus. [IpimeHeHHe
MIeJ0YHBIX MeTa/LIOB 1 HX COeIHHeHHI.

[IlenoyHo3eMenbHbIE META/UIBI MarHWili U KaJdblMil: ITolokKeHue B llepmommdeckoi
cHcTeMe XHMHUYeckux 31eMeHToB J[. 1. MenneneeBa, CTpoeHHe HX aTOMOB, HaxOKIEHHE B
npupoje. Ou3ndecKne U XUMHUYECKHEe CBOICTBAa MarHUs M KaJdblHs. BakHeillmie coeIHHEHHS
KalbIus (OKCH, THAPOKCH, coH). JKECTKOCTh BOABI H CHOCOOHI €€ yCTpaHeHHS.

ATIOMUHHIL TIOOKeHHe B [lepHOJMYIEecKONl CHCTEME XHMHYECKHX 3JeMeHToB [l
H. MenzeneeBa, CTpoeHHE aToMma, HaxXxoIeHHe B mpupone. Dusndeckne H XUMHUICCKHE
CBOIICTBa amOMUHHA. AM(OTepHbIe CBOMCTBA OKCH/IA H THIPOKCHIA aTFOMHHHSL.

Kenezo: monoxenne B Ilepuogudeckoll cHCTeMe XHMHYECKHX 3JIeMeHTOB /I.
1. MenzeneeBa, CTpoeHHE aToMma, HaxXxoIeHHne B mpupone. Duandeckue U XUMHUIECKHE
CBOIICTBA Kee3a. OKCHIbI, THAPOKCHIBI H coitd xenesa (II) u xenmesa (III), nx cocras, cBOIiCTBa
U MIOTyYEHHE.

Xumuueckuil IKcnepumenm:

O3HaKOMJIEHHe ¢ oOpa3laMH MeTalyloB H CIUIaBOB, HX (H3HYeCKHIMH CBOICTBAMIL,
H3ydeHHe pe3ylIbTaTOB KOPPO3HH METaLUIoB (BO3MOJKHO HCIIOJIB30BaHHE BHJIEOMAaTepHAIOB),
ocobeHHOCTEl B3aUMOJIEHICTBHA OKCHIIA KaIBIIHA U HAaTPUS C BOJOI (BO3MOMKHO HCIIOIF30BaHHE
BHJICOMATEepUaIOB), HCCIEIOBaHHE CBOWCTB JKECTKOH BOJBI, IIpollecca TOpPEeHHs jKelne3a B
KHCTopoae  (BO3MOKHO  HCIOJAB30BAHHE  BHICOMATepHaIOB), MPU3HAKOB MPOTEKAHHS
KayeCTBEHHBIX pEeakI[Hil Ha HOHBI: MarHHS, KaJbIlHs, aTIOMHHHS, IMHKa, xene3a (II) i xeresza
(II), memu (II), HaOmroieHNe U OMICAHHE MPOIECCOB OKPANIMBAHMA IJIAMEHH HOHAMH HATpPHA,
Kalus ¥ KaabItsA (BO3MOKHO HCIIOJIb30BaHIE BHIEOMAaTEpHAIOB), HCCIeJOBaHIe aM(OTEPHBIX
CBOMCTB T'HJIPOKCH/IA aTFOMHHNA H THAPOKCH/IA ITUHKA, PEIICHIE SKCIIEPHMEHTAIbHBIX 3a/1ad 10
TeMe «BajkHellNe MeTaUTbl H HX COeIHMHEHII».

XHMHS H OKPY/KAKOIIAs cpeaa



BemecTBa 1 mMartepHanbl B ITOBCEJHEBHOI JKH3HH 4YeloBeKa. bezomacHoe HCI0Ib30BAHHE
BENIeCTB M XHMHYECKHX peakiuil B ObiTy. IlepBas momomp IpH XHUMHYECKHX OXKOTax H
OTpaBJICHHSIX.

XuUMHYEcKoe 3arps3HeHNe OKpYKarollell cpe/ibl (IpeenbHas JOMYyCTHMAas KOHIIEHTPAIs
BelecTB, jgaiee — [TJIK). Pob XuMIH B pellleHHH K00 HIeCKUX MIPpodIeM.

Xumuueckuil IKcnepumenm:

H3yieHne o0pasoB MaTepHaIoOB (CTEKIO, CIIABbI METAILJIOB, TIOTHMEPHBIE MaTEPHAIIBI ).

Mescnpeomemmuvie ces3u

Peanuzanusg MeKIpeIMETHBIX CBs3eH IIPH M3YYEHHH XHMHH B 9 Kiacce OCyIIecTBISIETCS
yepe3 HCIOIB30BaHHE Kak OONIMX eCTeCTBEHHO-HAyYHBIX MOHATHIL, TaK M IOHSTHIL,
SIBJIAFOIINXCS CHCTEMHBIMU JUIS OTAE/IBHBIX IIPEMETOB €CTECTBEHHO-HAyYHOI' O ITIKIIA.

OO1mme ecTecTBEHHO-HAYIHbIE MOHATUS: HAay9IHbII (DaKT, THIIOTe3a, 3aKOH, TEOPUs, aHaJIH3,
CHHTe3, KJIaccH(UKaiusi, NepHOJUIHOCTh, HaOMIoeHne, SKCIEPHMEHT, MOJIeIHpOBaHIE,
H3MepeHHe, MoJIelib, SBIeHNe, TapHUKOBBI 3(h(eKT, TEXHOIOTUS, MaTepHAIIbI.

Ouznuka: Marepus, aroM, 3JeKTPOH, IIPOTOH, HENTPOH, HOH, HYKINHJ, W30TOIbI,
PaINoOaKTHBHOCTh, MOJIEKyla, JIIeKTpUYEeCKUil 3apsjl, IPOBOJHUKU, IIOTXYIIPOBOIHHKH,
IUIEKTPUKH, (POTORIEMEeHT, BENIecTBO, Telno, 00BEM, arperaTHoe COCTOSHHE BellecTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTAUIMUECKas pemeTKa, CIUIaBbl, (QHU3HYSCKHE BEIHYIHBI,
€IMHHIIB H3MEPEHH S, KOCMUYecKoe IIPOCTPAHCTBO, IUIAHEeTHI, 3BE3b1, COHITE.

Buonorus: ¢orocuntes, ApixaHume, Ouocdepa, 3KOCHCTEMa, MHHEpAIbHbIE YIOOpEHUS,
MHKPO3JIEMEHTBI, MaKpO3IeMEHTHI, IHTaTeIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpalbl, TOpPHbIE TMOPOABI, IOJE3HBIE
HCKOIIa€MBbI€, TOILUIHBO, BOAHBIE PECYPCHI.

IIJNIAHUPYEMBIE PE3VJIBTATHBI OCBOEHHA IIPOTI'PAMMBI 11O XMMHWH HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIM9HOCTHBIE pe3ylabTaThl OCBOGHHS IIPOTpaMMbl OCHOBHOTO 0O0IIero o0Opa3oBaHUs
JOCTUTAIOTCSA B X0J1e 00yUEeHUS XHMHH B eIHHCTBE Y1eOHOI 1 BOCIIHTATEIbHOI JIeATeIbHOCTH B
COOTBETCTBHH € TPAJAMIMOHHBIMH POCCHIICKIMH  COIMOKYJIBTYPHBIMH H  JYXOBHO-
HPaBCTBEHHBIMHI IIEHHOCTSAMH, NMPHHATHIMU B OOIIECTBE MpaBIJIaMH H HOPMaMH TOBEIEHUS H
CIIOCOOCTBYIOT IpolleccaM CaMOITO3HAHMS, CAMOPA3BUTHA U COITHATN3AITHH 00yJaroIUX CSl.

JIM4HOCTHBIE pe3yIbTAaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIMINXCS PYKOBOJICTBOBATHCS
CHCTEMON TMO3UTHUBHBIX IIEHHOCTHBIX OPHEHTAIMII U PacHIUpEHHEe OIbITAa JIeSTeIbHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) IaTpHOTHYECKOr0 BOCHUTAHNSA:

[IEHHOCTHOT'O OTHOIIEHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY H HAYIHOMY
HacJIeNio, MOHNMAHUS 3HAYEHHS XHMHUYECKOH HayKu B KH3HH COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BIa/IeTh JIOCTOBEPHOI MH(pOpMAINeil 0 MepeIOBhIX IOCTIKEHHAX H OTKPBITHSIX
MHpPOBOIl H OTEUECTBEHHOH XHMHH, 3aHHTEPECOBAHHOCTH B HAayYHBIX 3HAHMSIX 00 ycTpoIicTBe
MHpa 1 00IIecTBa;

2) rpaIaHCKOI0 BOCIIHTAHNA:



MpeICTaBICHNS O CONUAIBHBIX HOpPMaxX U MpPaBHJAX MEXKIHMYHOCTHBIX OTHOUIEHHI B
KOJUIEKTHBE, KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OONIECTBEHHO IIOJIE3HOMH, YyuebHO-
HCCIIe0BaTeIbCKOM, TBOPUECKON U JIPYIHX BHAX JIEATEIbHOCTH, TOTOBHOCTH K pa3Ho0Opa3HOIl
COBMECTHOI JIeSTEIbHOCTH IIPU BBIMOIHEHHN yieOHBIX, ITO3HABATEIbHBIX 3ajiad, BBITIOTHEHHIH
XUMHYECKHX 3KCIIEPHMEHTOB, CO3JaHUH YUeOHBIX MPOEKTOB, CTPEMICHHS K B3alMOIIOHHMAHHIO
I B3aHMOIIOMOIIH B IIpoIrecce 3TOH y4eOHOH J1eATeIbHOCTH, TOTOBHOCTH OIIGHHBaTh CBOE
IOBEJEHIE MU IIOCTYNKH CBOMX TOBAapHINEHl ¢ IMO3UIMH HPAaBCTBEHHBIX H IPaBOBBIX HOPM C
Y4E€TOM OCO3HAHUS MOCTIEICTBHI ITOCTYIIKOB;

3) neHHOCTH HAYYHOT0 MO3HAHHA:

MHPOBO33pEHUYECKHE  IIpeACTaBIeHHS O BelecTBE W  XHMHYECKOHl  peakIlHi,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Da3BUTHS HAayKH U COCTABIISIFOIINE OCHOBY IS
MOHNMAaHUSA CYNIHOCTH HAy4YHOH  KapTHHB MHpa, TMpeicTaBieHHs 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BHTUS HPHPOIBI, B3aHMOCBS3IX YelI0OBEeKa C IPHPOIHOI Cpeloil, 0 pOIH
XUMHIH B IIO3HaHHH 3THX 3aKOHOMEPHOCTeI];

[I03HaBaTelbHbIE€ MOTHBBI, HAallPpaBIECHHbIE HAa IIOJTYYeHHE HOBBIX 3HAHMII 10 XHMHH,
HeoOXoAmMble I OObsSCHEHHS HaOM0JaeMBIX IIPOIECCOB M SBJICHHUI, ITO3HABATEIBHOIL,
HH(}OPMAITHOHHOMN H YUTaTeIbCKON KYIbTYPhl, B TOM UHCJIC HABBIKOB CAMOCTOSTEIHHON paboThI
C yueOHBIMH TEeKCTaMH, CIIPAaBOYHOI JTUTEPaTypoil, HOCTYHHBIMH TEXHHYECKHMHU CpPEICTBAMHU
HH( OpMAITHOHHBIX TEXHOIOTHII;

HHTepec K OOYYSHHIO U IO3HAHUIO, TH0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K
caM0o00pa30BaHHIO, MPOSKTHON U HCCIEIOBATEIbCKONH JeATeIbHOCTH, K 0CO3HAaHHOMY BBIOOPY
HaIPaBJISHHOCTH U YPOBHS 00yUeHUS B TabHEHIIEM;

4) popmupoBaHHUS KYJBTYPBI 310POBbSI:

OCO3HAaHHE I[EHHOCTH JKI3HH, OTBETCTBEHHOTO OTHONIEHHS K CBOEMY 3J0pOBBIO,
YCTAaHOBKH Ha 3JI0POBBIII 00pa3 JKH3HH, OCO3HAHHE IIOCIENCTBUI M HEIpPUSTHE BPETHBIX
MpHBBMMEK (yMOTpeOIeHUsS aIKOroysl, HapKOTHKOB, KYypeHHs), HeoOXOIMMOCTH COOIIOAeHNs
mpaBi1 Oe30MacHOCTH MpH OOpalleHHHn ¢ XUMHYeCKHMU BellecTBaMH B OBITY U peaabHOI
KH3HH,

S) Tpya0BOr0 BOCHIHTAHUS:

HHTepec K MpaKTHIeCKOMY H3Y4eHHI0 TpodeccHil n Tpyaa pa3IuIHOTO poja, YBakKeHHe K
TPyAy H pe3yjJbTaTaM TpPYAOBOH JeSTeIbHOCTH, B TOM WYICI€ HAa OCHOBE IPHMEHEHHA
MpeMETHbIX 3HAHWUII 10 XHMHH, OCO3HAHHBIII BBIOOP MHIAUBHAYAJIbHOH TPACKTOPHH
MPOJOKEeHIS 00pa3oBaHUS € YYETOM JIMYHOCTHBIX HHTEPECOB H CIHOCOOHOCTH K XHMHH,
00IIeCTBEHHBIX HHTEPECOB H MOTpeOHOCTEl, yCIenHoi MpodecCHOHATBHON eATeTbHOCTH H
pa3BUTHS HEOOXOIMMBIX YMEHHI1, TOTOBHOCTh a/IallTHPOBAThCS B PO ecCHOHATBHOII cpejie;

6) 3K0/I0rMYecKOro BOCHUTAHHSA:

HKOJIOTHUECKH IIeJiecoo0pa3Hoe OTHOMIEHNE K MPHpPOo/ie KaKk NCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIeCTBOBaHIS, MOHUMaHUE IEHHOCTH 3I0pPOBOro M Oe30MmacHOro odpasa KH3HH,
OTBETCTBEHHOE OTHONIEHHE K COOCTBEHHOMY (DH3HUECKOMY H IICUXHYECKOMY 3/I0pOBBIO,
OCO3HaHHE IIEHHOCTH COOIIo/IeHNs IpaBI 0e30acHOro MOBEACHHS MPH paboTe ¢ BEIIeCTBAMIL,
a TakXKe B CUTYyallHAX, YT POKAIOIINX 340POBBIO H KIU3HH JIFOJE;

CIOCOOHOCTH TIPHMEHSATh 3HAHHS, MOTydaeMble NMPH H3YUYEHHH XHMHH, JIUIS pElleHUS
3aJ]a4, CBA3aHHBIX C OKPY/KAIOIIel MPUPOTHOI CpPeJloil, JIISl IIOBBIIIEHHS YPOBHS 3KOJIOTHYECKOI
KYJIbTYpbl, OCO3HAHUS TI00aJbHOTO XapakTepa 3KOJOTHUYECKHX MpoOiIeM H MyTell UX pelieHHs
IIOCPEJICTBOM METOJO0B XHMUH, 3KOJOTMYECKOr0 MBIILIEHUS, YMEHIS PYKOBOACTBOBATHCS HM B
[103HaBaTeIbHOI, KOMMYHHKATHBHOI U COMMATbHOI MPaKTHKE.



METAIIPE/IMETHBIE PE3YJIBTATHI

B cocraBe MeTampeIMETHBIX pe3yIbTaTOB BBLICISIOT 3HAUMMble IS (pOpMHpOBAaHUS
MHPOBO33peHHs OOINIeHayIHbIE MOHATHS (3aKOH, TEOpPHs, MPHHIIIL, THIOTe3a, (paKkT, CHCTEeMa,
Mpolece, 3KCIEpPUMEHT H JIPyroe.), KOTOpble HCIIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUeOHBIX
MpeIMeTax 1 MO3BOJISIOT HA OCHOBE 3HAHUIT H3 3THX MpeIMETOB (POpMHUpPOBATh MPEJICTABICHHUE O
[IEeJOCTHOI HAay4HOH KapTHHE MHpa, H YHHBEpcajJbHblEe YueOHbIE eiicTBHA (II03HABaTeIbHBIE,
KOMMYHHKATHBHBIE, PETYIATHBHbIE), KOTOpble oOecrednBaOT (popMHpOBaHHE TOTOBHOCTH K
CaMOCTOSTETbHOMY IJIAHHPOBAHIIO 1 OCYIIECTBICHNIO YIeOHOIl HesTeThHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAIbHBIE YieOHbIe Jeil cCTBHA

ba3soBble JornuecKkue JelcTBHA:

YMEHHS HCIOJIb30BaTh IPHEMBI JIOTHYECKOTO MBIIUIEHHS TIPU OCBOCHHH 3HAHHIL
PacKpbIBaTb CMBICI XHMHYECKHX IIOHATHII (BBIIEIATh HX XapaKTepHbIE IPH3HAKH,
yCTaHaB/INBAaTh B3aMOCBS3b C JAPYTHUMH ITOHSTHAMH), HCIOIB30BAaTh MOHATUS JUIS OObSICHEHHS
OTJIebHBIX (aKTOB M SBJIEHMII, BHIOMpPaTh OCHOBAaHHS M KPHTEPHH JUIS KIacCH(UKAI[HH
XUMHYECKHX BEIECTB U XUMHIECKHX PeaKInil, yCTaHaBINBAaTh HIPHINHHO-CIICICTBCHHBIE CBI3U
MeKIy 00beKTaMH U3yIeHHS, CTPOHTD JOTHYeCKHe pacCyKIeHHS (MHIYKTUBHBIE, e TYKTHBHEIE,
IT0 aHAJIOTHH), JIeJaTh BBIBOJBI U 3aKII0YEHHS;

YMEHHEe NPHMEHATh B IMPOIECCe MO3HAHHS MOHATHS (IIpeaMEeTHbIE M MeTallpeIMETHbIE),
CHMBOJIMYUeCKHE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHMHH, IIpeoOpa3oBBIBaTh HIHPOKO
MpUMEHSEMble B XHMUHI MOJI€IbHBIC MPEICTABICHUA — XMMIYECKHII 3HAK (CHMBOJI 3JIEMEHTA),
xuMideckas QopMyla W ypaBHeHHe XHMHYECKOH peakIlHH — IIpH pelleHHH ydeOHOo-
MMO3HABATEIbHBIX 3aJa4, C YyYE€TOM OTUX MOJCIbHBIX IIPEJCTaBICHUI BBIIBIATD U
XapaKTepH30BaTh CYIIeCTBeHHbIE MPHU3HAKH H3ydaeMbIX O0BEKTOB — XUMHUYESCKHX BEINecTB H
XHMHYeCKHX peakIuil, BBIABIATh 0OIIe 3aKOHOMEPHOCTH, MPHUUHHHO-CJIC/ICTBEHHBIE CBA3H H
MPOTHBOPEUHS B H3y4aeMbIX IIpolleccax H SBICHUSX.

ba3oBble HccIeqoBaTeIbCKHE el cTBH:

YMEHHE HCIIOJh30BaTh IMOCTABJIEHHBIE BOIPOCHI B KadeCTBE HHCTPYMEHTa IO3HAHUS, a
Takke B KadecTBE OCHOBHI JUIS (OPMHpOBAaHHS THIIOTE3Bl IO IIPOBEPKE IPaBIIBHOCTH
BBICKa3bIBaEMBIX CY/KICHUIL;

npuHoOpeTeHHe OIbITa II0 IUIAaHHPOBAaHHIO, OPTaHM3allMH H IIPOBEISHHIO YISHHUSCKHX
9KCIIEPUMEHTOB, YMeHIe HaOII0[aTh 3a X0I0M Mpollecca, CaMOCTOSTENbHO MPOTHO3ZHPOBATE €0
pe3yinpTar, (opMyIHpoBaTh 0000MIEHHA M BHIBOJABI IO pe3yiIbTaTaM IPOBEIEHHOTO OIIBITA,
HCcClIeI0BaHNs, COCTaB/IATh OTIET O IMpoJielaHHoIl padore.

Paborta ¢ uadpopmanmei:

yMeHHe BBIONpaTh, aHATH3UPOBATh U HHTEPIIPETHPOBATh HHGOPMAITHIO pa3IIYHbEIX BHIOB
1 hopM IpecTaBICHNIS, TOIyIaeMyI0 U3 pasHbIX HCTOUYHHKOB (HaAyIHO-IIOMY/IApHas TUTepaTypa
XHMHYeCKOTO cojep:KaHHS, CIpaBOYHBIe IocoOmsA, pecypchl IHHTepHeTa), KpPUTHYIESCKH
OIIEHHBATh MPOTHBOPEUUBYIO H HEJIOCTOBEPHYIO HH(pOpMAITHIO,

yMEHHe IMPHMEHSTh pa3IHuHble METOBI U 3alpPOCH MPH IOHCKe H 0TOope HHGOpMAaIIl 1
COOTBETCTBYIONIHX JaHHBIX, HEOOXOIHMBIX JIJI BBITOTHEHHS YIeOHBIX H MO3HABaTeIbHBIX 3a/1a1



OTIpeIeIEHHOTO THIIA, MpHOOpeTeHHe OIbITa B O0JACTH WCIIOIB30BaHNSA HH(OPMAIHOHHO-
KOMMYHHKATHBHBIX T€XHOJIOTHII, OBJIaJIeHIE KYIbTypol aKTHBHOTO HCITOJIb30BAHHUS Pa3IHIHBIX
MMONCKOBBIX CHCTEM, CaMOCTOATEIFHO BBIOMpAaTh ONTHMAIBHYIO (OpMY IIpe/ICTaBIeHUSI
HH(pOPMAIINH H ILTOCTPHPOBATh pelIaeMble 3aadll HEeCTIO0KHBIMH CXeMaMH, JHarpaMMaMi,
npyrumu Gopmamu rpadUKI 1 UX KOMOHHAITUSMIL,

yMeHHe HCIONTh30BaTh W aHAIN3HPOBATh B IIpollecce yIeOHOH M HCCIeI0BaTeIbCKOI
IeSTeTbHOCTH HH(OPMAITHIO O BIMIHHH IPOMBIIUIEHHOCTH, CEIFCKOT0 X03SiICTBa H TPAaHCIIOPTa
Ha COCTOSTHHE OKPYIKaFOIIEi IPHPOIHOMH CpPeJIbL.

KoMMyHHKATHBHbIE YHHBePCaA/IbHbIe yUeOHbIe el CTBHSI:

YMEHHUS 3a/laBaTh BONPOCHl (B XoJe [uanora ©u (WIH) JAHCKYCCHH) IO CYIIECTBY
oOcyxmaemMoit TeMmbl, (OpMyIHpOBaTh CBOM TMPEUIOKEHHS OTHOCHTEIBHO BBIMOJHEHUS
NIpeINI0KEeHHOII 3a/1a49H;

YMEHUS IIPeJICTABIATH NOJYIeHHbIE PE3Y/IbTAaThl I03HABATEIFHOM JIeITEeIbHOCTU B YCTHBIX
U IIHCEMEHHBIX TEeKCTaX; Je/laTh IIPe3eHTAIHI0 pe3yIbTaTOB BBHIIOTHEHHS XHMHUYIECKOIO
JKCIepHMeHTa (JabopaTOPHOTO OIMbITa, TabopaTopHOl pPadOTHI IO MCCIESI0BAHHIO CBOIICTB
BelIecTB, yIeOHOTO MPOEKTa);

yMeHHsI y4eOHOr0 COTpPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOIl IO3HABATENBHON H
HCCIIeI0BATENbCKOM IeSITeIbHOCTH MPH PENIeHHH BO3HUKAKONX MpoOIeM Ha OCHOBE YUYETa
o0NTMX HMHTEpPEeCOB M COIJAcOBaHHUS MO3HIIMIT (0OCyxIIeHns, oOMeH MHEHHSMH, «MO3TOBBIE
LITypMbI», KOOPIUHAINSA COBMECTHBIX JI€IICTBHUII, OTpe/lelIeHHe KPUTEPUEB 110 OIeHKe KauecTBa
BBITIOJTHEHHOM paboTHI U IPYTHE).

PeryasiTHBHBIE YHHBEPCAIbHBIE YIeOHbIe Teil CTBHM:

yMeHHe CaMOCTOATEIHHO OIpPEeITh IENIH JesSTeTbHOCTH, IUTAaHHPOBaTh, OCYIIECTBIATH,
KOHTPOJHPOBaTh W TPH HEOOXOJMMOCTH KOPPEKTHPOBaTh CBOKO JEATEIBHOCTh, BHIOHpATh
Hanbomee S(ddekTHBHBIE cMOcOOB pemmeHHd Y4YeOHBIX M IIO3HAaBaTeIbHBIX  3ajad,
CaMOCTOSTEIFHO COCTaBJIATh WIN KOPPEKTHPOBATh IIPEJUIOKEHHBII aJrOPHTM IEHCTBHIl IpH
BHITIOJTHEHNH 3aaHdil ¢ YYE€TOM IIONYyYeHHS HOBBIX 3HAHMI 00 H3y4aeMbIX OOBEKTaX —
BEIIECTBAaX H PEaKINIsIX, OIEHIBATh COOTBETCTBHE ITOJMYIEHHOIO pe3y/abTara 3asBICHHOM IeNH,
yMeHHe HCII0Ib30BaTh H aHATH3HPOBaTh KOHTEKCTHI, IIpe/ijlaraeMble B YCIIOBHH 3aIaHHIL.

IIPE/IMETHBIE PE3YJIbTATHBI

B cocraBe mpeaMeTHBIX pe3yIbTAaTOB II0 OCBOSHHIO 00S3aTEIBHOTO COJIepIKAHH,
YCTAHOBIEHHOTO JaHHOH QeaepalbHOil pabodeil MporpaMMoil, BBIJICISIOT: OCBOCHHBIC
oOyJaroIUMHCS HaydHbIe 3HAHHSA, YMEHHS H CIOCOOBI JeiicTBMIl, chenudmaeckue It
npeaMeTHOIT obmacTu «XHUMHS», BHABI JISSTEIBHOCTH IO IOJIYYeHHIO HOBOIO 3HAHHA, €ro
HHTepIpeTaIi, Mpeodpa3oBaHmIO U MPUMEHEHHIO B Pa3INIHBIX YIeOHBIX H HOBBIX CHTYaITHAX.



K xoHiy oOyuenns B 8 Kiaacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpOBHE JIOJIKHBI
OTpakaTh C(hOPMHPOBAHHOCT Y 00YIArOIIUXCSA YMEHHIL:
PaCKphIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMHYECKUN 3JI€MEHT,
MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OJIHOpOAHAS M HEOIHOPOIHAs), BAIEHTHOCTb,
OTHOCHTEJIbHAs aTOMHasg H MOJEKY/sIpHas Macca, KOJMYECTBO BEMIECTBA, MOJIb, MOJIIpHAS
Macca, MaccoBas JIOIS XHMHYECKOTOo 3IeMeHTa B COEJHHEHHH, MOJAPHBIT 00BEM, OKCHII,
KHCJI0Ta, OCHOBaHHE, COJb, 3JICKTPOOTPHIATEIHHOCTh, CTEIEHh OKHCICHHS, XHMHYECKas
peakius, KiacCH(pHKaIA peaklHil: peakiMH COeJHHEHHS, peakIUH pa3IoKeHHS, peakIlii
3aMelIeHHs, peakIlii oOMeHa, SK30- H SHAOTEpPMHUSCKHE peakIlni, TeIUIoBoil A(hdeKT peakimy,
AJIpO aToMa, DIIEKTPOHHEII CIIOH aroMa, aTOMHas OpOHTalIb, paJlyc aToMa, XUMHIecKas CBA3b,
MojispHas H HEHOJsIpHAas KOBaJIeHTHas CBA3b, MOHHAS CBSA3b, MOH, KaTHOH, aHHOH, pacTBOp,
MaccoBas 701 BellecTBa (IpOIleHTHAs KOHIICHTPAIIHs) B pacTBOPE;
WUTIOCTPUPOBATh B3aHMOCBS3b OCHOBHBIX XUMHYECKHUX MMOHATHI U MPUMEHSTh 3TH HOHATHS MIPH
OIHCAHNH BEIIECTB U UX IIPEBPAIICHUIL;
HCIIOIB30BaTh XHMHYECKYIO CHMBOIHKY JUIS COCTaBlIeHHA (OpPMY]I BellecTB H YypaBHEHHil
XHMHYECKHX PeaKITHil;
OIIpeeNaTh BaJIeHTHOCTh aTOMOB »JIEMEHTOB B OHHApHBIX COSIMHEHHAX, CTENEHb OKHCIECHHS
9]IEMEHTOB B OHMHApHBIX COEIUMHEHHUSX, MPHHAIICKHOCTH BEIIECTB K OIpeleIéHHOMY KIaccy
coeHHeHN t mo GopMyTaM, BUJI XHMHIECKOH CBA3H (KOBATCHTHAS U HOHHASA) B HEOpPTaHHIeCKHUX
coeIIHeHN X ;
packpbBaTh cMbica Ilepuoamaeckoro 3akoHa J[. 1. MeHieneeBa: IeMOHCTPHPOBATh TIOHIMaHHE
MEepPUOANYIECKONl 3aBHCHMOCTH CBOMCTB XHMHYECKHX 3JIEMEHTOB OT HX IIOJOKEHHS B
Ilepuoamdaeckoil cucTeMe, 3aKOHOB COXPAaHEHHS MacChl BEMIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIPHOTO YUeHHS, 3aKOHa ABOTapo;
ONMHCHIBATh U XapaKTepH3oBaTh TaOmmuHyro ¢opmy Ilepuoamdeckoil CHCTEMBI XHMHYECKHUX
9JIEMEHTOB: pa3jIMuaTh MOHATHS «TJIaBHAS MOATPYINa (A-TpyIma)» U «mmobodHas moArpymia (b-
TpyIIIia)», Majible U 00JIbIIHe MepHOIbl, COOTHOCHTh 0003HaYEHHIA, KOTOPbIe UMEIOTCS B TaOIuIIe
«IIepmogmdeckas cucrema XuMHuYecKux a3neMeHToB JI. Il MeHneneeBa» C YHCIOBBIMHU
XapaKTepHCTUKAaMH CTPOEHHS aTOMOB XHMHYECKHX 3JeMEeHTOB (cocTaB M 3apsn sAapa, odlee
YHCIO0 3IEKTPOHOB U paclpee/IeHHe X 10 JIeKTPOHHBIM CJIOAM);
KJIaccH(UIIMPOBATh XUMIYECKHE 3IeMeHThl, HEOpraHMIeCcKHe BellleCTBa, XUMHUESCKHE PeaKITii
(TI0 THCIIY U COCTaBY YIACTBYIONIHX B peaKIIHU BeIeCTB, MO TEIIOBOMY 3D heKTy);
XapaKkTepH30BaTh (OMHCHIBATH) OOIIHE XHMHYECKHE CBOHCTBAa BEIIECTB pPasINIHBIX KJIAacCOB,
MOATBEp/KJass ONHCAHHWE TpPHMEpaMH  MOICKYJISPHBIX  YpaBHEHHH  COOTBETCTBYIONIHUX
XHMHYECKHX PeaKITHil;
MIPOTHO3UPOBATh CBOMCTBA BEMIECTB B 3aBHCHMOCTH OT HX KadeCTBEHHOIO COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMHYECKHX IIPEBPaIeHII B Pa3IHIHBIX YCIOBHSX;
BBIUUC/IATh OTHOCHTEIBHYIO MOJIEKYIAPHYIO H MOJISIPHYIHO Macchl BEIECTB, MACCOBYIO OO
XHMHYEeCKOTO 3JIeMeHTa 1o (opMylle COeTHHEHHS, MacCOBYIO JIOII0 BellleCTBa B pacTBOpe,
MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUIECKOI PeaKIlHH;
MIPUMEHSITh OCHOBHBIE OIEPaIli MBICIIUTEILHOMN AeSITeIbHOCTH — aHaJIU3 U CHHTE3, CpaBHEHHE,
0000meHne, CHCTeMaTH3aIN0, KIacCH(HKAIIHNIO, BRIABICHNE MPHINHHO-CIECTBeHHBIX CBS3eil
— JUISI U3YYEHHUS CBOICTB BEIECTB M XHMHYECKHX pPEaKIHil, €CTECTBEHHO-HAyIHbIE METOJBI
MO3HaHHA — HaOIOAeHHe, H3MEpeHHe, MOJEIHPOBAaHHEe, SKCIEPHMEHT (pealbHBIl U
MBICIIEHHBII );



clIeIoBaTh MpaBIIaM IIOIh30BaHUS XUMHIECKOI MOCYN0il U 1abopaTopHBIM 000pyIOBaHIEM, A
TaKsKe MpaBUIaM oOpallleHIs ¢ BenlecTBAMH B COOTBETCTBUH ¢ HHCTPYKITHSIMU TIO BBITIOTHEHHIO
1abopaTOpPHBIX XHUMHYECKHX OIBITOB IO IOIYIeHHI0 M COOHpaHHIO Ta3000pa3HBIX BENIECTB
(Bomopojla M KHCJIOpOJa), MPHTOTOBICHHUIO PAacTBOPOB C OMNPEAEIEHHON MacCOBOIl 0Jel
PAacTBOPEHHOTO BENIECTBA, IUIAHHPOBAaTh M IPOBOAHTHh XHMHYECKHE DSKCHEPHMEHTHI II0
pacmo3HaBaHUIO pacTBOPOB IMIeJMOYed M KHCIOT C IIOMOIIBI0 HHIHKATOPOB (JIAKMYC,
dbeHondTanenH, MeTHIOPAHAK U APYTHE).

K xoHmy oOydeHus B9 Kiacce MpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
0TpaKaTh c()OPMHUPOBAHHOCTH Y 00YJArONTHXCSA YMEHHIL:
PacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKHX TOHSTHIH: XUMIYECKHIl 3JIeMEHT, aTOM, MOJIEKYIa,
HOH, KAaTHOH, aHHOH, TIIPOCTOe  BEMIECTBO, CJIOKHOE  BEIIECTBO, BAJICHTHOCTH,
3JIEKTPOOTPHIIATEIbHOCTh, CTEIICHb OKHCISHHS, XUMHUecKas peakilis, XHUMHYecKas CBS3b,
TEIUI0BOM (P EKT peakIul, MOJIb, MOISPHBIH 00bEM, pacTBOP, IEKTPOIUTHI, HEINEKTPOIHUTHI,
3JIEKTPOUTHIECKAs JUCCOIHAINS, pPeakIMH HOHHOTO oOMeHa, KaTalm3aTop, XHMHYECKOoe
paBHOBecHe, oOpaTHMble U HeoOpaTHMblE peakiluH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaxilii, OKUCIHTEeNb, BOCCTAHOBHTENIb, OKHCIEHHE W BOCCTAHOBIEHHE, a/UTOTPOIIN,
aM(pOoTepHOCTh, XUMHYECKas CBA3b (KOBaJCHTHAs, HOHHAsA, MeTa/Indeckas), KpUCTaINYecKas
peméTka, KOPpO3HS METaUIoB, CIUIaBbl, CKOPOCTh XHMHYECKOHl peakIiHi, MpeaenbHO
normyctuMas konneHTparmst I1JIK BemecTsa;
HUTIOCTPUPOBATh B3aHMOCBS3b OCHOBHBIX XHMHUYIECKUX MOHATHII U MIPUMEHATH 3TH MOHSATUSA MIPU
OTIHCAaHHH BENIECTB H HX MPEeBPaIIeHHIT;
HCIIOJIb30BaTh XHMHYECKYI0 CHMBOIHKY JUUISI COCTaBiIeHHS (OpMya BelIeCTB H ypaBHEHHIT
XUMHYECKHX PeaKIHil;
OTIpeNleNATh BAJIEHTHOCTh U CTENeHb OKHICICHHS XHMHYECKHX 3JeMEHTOB B COEJIMHEHHSX
Pa3IMYHOrO COCTaBa, IPUHAISKHOCTh BENIECTB K OIpe/IeIEHHOMY KIacCy COEIHMHEHHH II0
(dbopMyaaM, BHJI XUMUYECKOIT CBSI3U (KOBaJeHTHAs, HOHHAs, METa/UIHYeCKas) B HEOPTaHIIECKIX
COEIMHEHNUSX, 3apsAll HOHa MO0 XHMHYECKoil (opmyie, XapakTep cpeibl B BOJHBIX pacTBOpax
HEOPTaHWIEeCKHX COeIMHEHMHIT, THIT KPHCTATIECKOH PenETKH KOHKPETHOTO BENIeCTRa;
packpbBaTh cMbicit Ilepuoamueckoro 3akoHa J[. H. MenumeneeBa M JIeMOHCTPHpPOBAaTh €ro
MOHIMaHHe: OINChIBaTh U XapaKTepu3oBaTh TaOmmuHyo ¢Gopmy Ilepromimdeckoil CHCTEMBI
XUMHIYECKUX 3JeMEHTOB: pa3IndaTh MOHATHS «TJIaBHAsg MoArpymna (A-Tpymma)» U «1obovHas
noarpymma (b-rpymma)», Manble U Ooblmie Mepuoibl, COOTHOCHTh O0O3HAYeHHS, KOTOPBIE
HMEIOTCSI B TEPUOJMYECKOil Tadmuile, ¢ YHCIOBBIMH XapaKTePHCTHKAMHI CTPOEHHS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3aps]l sipa, odlllee JHCIO AIeKTPOHOB H pacOpesielieHne nx
10 3JIEKTPOHHBIM CJIOSIM), 0OBSACHITH 00IIe 3aKOHOMEPHOCTH B H3MEHEHIH CBOMCTB 3JIEMEHTOB
U UX COeJMHEHHIl B Mpejelax MaJbX MEPHOJ0B U INIABHBIX MOJATPYII ¢ YIETOM CTPOCHHUS HX
aTOMOB;
KJIacCH(HIIUPOBATh XUMHYECKHE 3IIEMEHThI, HEOPTaHHIEeCKHUE BENlecTBA, XUMIUIECKHE PeaKIn
(Mo 4mMcay M COCTaBy YYacTBYIOUIMX B peakIMM BeIIeCTB, MO TeIUIoBOMY 3G dekTy, Io
H3MEHEHHUIO CTETICHEel OKHCISHIS XHMIYECKIX 3JIEMEHTOB);
XapaKTepu30BaTh (OMHCHIBATh) OOMMHEe H chelH(HUecKHe XHMHYeCKHe CBOHCTBA MPOCTHIX H
CIIOKHBIX BEIIECTB, MOATBEPKIasl OMICAHUE MPUMEPAMU MOJIEKYISPHBIX U HOHHBIX YpaBHEHUI
COOTBETCTBYIONIHX XUMUYECKUX PEaKIIHii;



COCTaBIIITh YPaBHEHUS AIEKTPOTUTHIECKOI JAUCCOIHAIIIN KHCIIOT, MeI04ei H collel, IOIHbIe U
COKpaléHHble YpaBHEHHS peakIlii HOHHOTO oOMeHa, YpaBHEHHS PeakIil, MO ITBePKIar0ITIX
CYIIIECTBOBaHHE TeHeTHUECKOIT CBA3M MKy BelllecTBaMH pa3IHYHbIX KIacCOB;

PacKphIBaTh CYIIHOCTh OKHCIIHTEIFHO-BOCCTAHOBHUTEIBHBIX PeaKIIHil MOCPeICTBOM COCTaBICHUS
9]IEKTPOHHOr 0 alaHca 3THX peaKIItit;

MIPOTHO3HPOBATH CBOICTBA BENIECTB B 3aBHCHMOCTH OT HX CTPOSHHS, BO3MOKHOCTH IIPOTEKaHUS
XHMHYeCKHIX MpeBpalleHtil B pa3INTHbIX YCIOBHAX;

BBIYHCIATh OTHOCHTEIHHYIO MOJIEKYISPHYI0 H MOJIIPHYIO MaccChl BEIIeCTB, MAacCOBYIQ JOJIO
XHMHYEeCKOTO 3JIeMeHTa 1o (opMylle COeTHHEHHS, MacCOBYIO JIOII0 BellleCTBa B pacTBOpe,
MIPOBOJUTH PACUETHI 10 YpaBHEHHIO XUMHIECKOI peaKIii;,

coOmroaTh IIpaBHiIa MOJIb30BAHHS XHMHYECKOI Mocy/10i 1 1abopaTopHBIM 000pyHIOBaHUEM, a
Tak:Ke IMpaBIUIa 0OpalleHus ¢ BeIleCTBAMH B COOTBETCTBHH C HHCTPYKIHSMHU I10 BBHIIOJIHEHUIO
1a00paTOpPHBIX XHMHYECKHX OIIBITOB IO IOJYICHHIO H COOHpaHHIO Ta3000pa3HBIX BelIecTB
(aMMIIaKa H YTJIEKHCIIOTO Ta3a);

MPOBOJUTE peaklUH, TIOATBEepKIAloNle KaueCTBEHHBII COCTaB pasIHYHBIX BelIecTB:
pacmo3HaBaTh OIBITHBIM IIYTEM XJIOPHA-, OpoMua-, HOAHA-, KapOoHaT-, ocdar-, CHINKAT-,
cymbdar-, THIAPOKCHI-UOHBI, KAaTHOHBI aMMOHHS W HOHBl H3YUEHHBIX MeTaJlIOB,
MPHCYTCTBYIOIIIE B BOJHBIX pacTBOpax HEOPraHHIECKUX BEIIECTB,

MIPHUMEHATH OCHOBHBIE OIEpaIlii MBICTUTEIFHON NeATeIbHOCTH — aHaIu3 1 CHHTE3, CpaBHEHIE,
00001eHNe, CHCTeMAaTH3aI[HI0, BEIABIEHIE MPHINHHO-CIISICTBEHHBIX CBSI3eH — JIIA H3YYeHHS
CBOIICTB BeIeCTB M XHMHUYESCKHX peakiliil, ecTeCTBeHHO-HayIHble MeTOIbl IIO3HAHHA —
HaOmoaeHNne, H3MepeHIie, MoJIeTHpoBaHIe, SKCIIEpIMEHT (peaIbHblil U MBICIEHHBIIT ).



IIOYPOYHOE II'TAHHPOBAHHE

8 KJIACC
Ne Tema ypoka KommaectBo gacoB DnekTpoHHBIEe MH(POBBIe 00pa3oBaTenbHbIe |(OCHOBHBIE BHJIBI AESTEIbHOCTH
T/ Beero|KourponsHsle|[IpakTdeckue pecypcH oOyuaromuxcs
padoTEI padoTHI
1 |[[[[IIpeameT xumun. Pois 1 [[BubmoTexa ITOK PackpbIBaTh CMBICT H3y9aeMBbIX TOHSTHIL.
XHMHIH B JKH3HH YeI0OBeKa. https://m.edsoo.ru/ff0d210c]] PacKpbIBaTh poJIb XUMHH B IIPHPOJIE U
Tena u BemecTBa] | JKI3HU TeI0BeKa, € CBI3b C APYTHMHI
2 |[TlorsTue o MeTonax 1 [[Bu6miotexa [OK HaykaMH. Pa3mmdats 9ucThie BelecTBa H
[O3HAHHS B XUMHH] ] https://m.edsoo.1u/ff0d227¢]] CMECH, DIHOPOIHRIC I HEOMHOPOTHES
cMecH. Pa3mmaars gusmdaeckue n
3 |[[IIpakTiaeckas padota Ne 1 [[BubmoTtexa ITOK
xuMHdeckne gpiaeHns. Cie1oBaTh
1 «lIpaBmia paboTHl B https://m.edsoo.ru/ff0d23dc]]
. AJITOPUTMAaM HCIIOIb30BaAHIIA
mabopaTopuH U MPUEMBI
JKCITEPUMEHTATBHBIX METOJIOB —
oOpareHus ¢
Ha0JIFOTeHIIS 1 SKCIICpIMEHTA.
1abopaTOpHBIM
Hal:1ro1aTh 1 OMUCHIBATh 00BEKTHI MIPH
obopymoBaHHEM» ] | .
[IPOBEICHIH JIEMOHCTPAITHIT H
=
4 ||[[UucTIe BemecTBa U 1 [[BubmoTexa IIOK [1a6OpPATOPHBIX OIBITOB IO H3YIEHHIO
cmecH. CriocoOb! https://m.edsoo.ru/ff0d26ca] | (DUBIIECKIX CBOIICTB BEMIECTB, CI0co60B
pasjeneHns cMecei] ] pasjeneHus cMeceil BeniecTs. [IpoBoaANTE
5 |[[IIpakTHaeckas padota Ne 1 [[BubmoTexa ITOK XHMIYeCKHIT 3KCIIepUMEeHT IIpH

2 «Pa3nenenue cMmeceil (Ha
MIpPUMEpPe OIHCTKU
TTOBapEeHHOI COH)»|]

https://m.edsoo.ru/ff0d28c8]]

pasJielieHnn cMeceil (Ha mpuMepe
OUHCTKH ITOBapeHHOI COIH) B
XO0JIeTIpaKTHIeCcKoi paboThr Ne 2.
CrnenoBarh IpaBHIIaM MOIb30BAHUS
XHUMHYECKOII MOCY 101 U 1a00paTopHBIM
00opy10BaHIEM, a TAK/KE IpaBHIaM
oOpanieHns ¢ XUMHYECKIMH BellecTBaMHI
B COOTBETCTBUHU C HHCTPYKITUEH IIpU
BBITIOJTHEHIH ITPpaKTHUeCKOoil padoThr No 1.

BricTpanBaTh pa3BEPHYThIE MHChMEHHBIE




/1

Tema ypoka

KonndaectBo gacos

Bcero

KonTtponbabie
paboTHI

IIpakTiyeckue
padoTHI

DIeKTpOHHBIE ITU(PPOBBIE 00pa3oBaTEIbHbBIC

pecypch

OCHOBHEBIE BHJIBI JESTEIBHOCTH
o0ydarouxcs

11 YCTHBIE OTBETHI C OMIOPOMH Ha
nH(opMaIio U3 yaeOHHKa 1
CIPaBOYHBIX MaTepPHAIIOB, TPAMOTHO
ICIT0JIb30BaTh U3YUECHHBII [OHSATUITHBII
amnmapar Kypca XHMHH

EHI 1 Hayunoe obvsacuenue senenuii 1.1.
[ IpumeHums ecmecimeeHHoOHayUHble
3HAHUA O AHATU3A
cumyayuu/npobaemvi. 1.2. Buibpamo
Modenb, 1excauyio 6 0CHOGE 0O BACHEHI.
1.3. Buibpames obvsacHenue, Hauboree
NOTHO ompaxcaroujee onUcCaHHvle
npoyeccsi. 1.4. Coz0ams obvscHeHue,
VKA3a6 HeCKOIbKO NPUUUHHO-
cnedcmeennvix ceasetl. 1.5. Buibpams
B03MOMNACHBII NPOCHO3 U
apeymenmupoeams evibop. 1.6. Coenamo
NPO2HO3 HA OCHOBAHUU NPEON0HCEHHO20
obvacHenus npoyecca. 1.7. Ilpueecmu
[IpHIMEpPbI BO3MOKHOTO IIPUMEHEHHS
€CTeCTBEHHOHAYYHOI'0 3HAHUS JIIS
o0miecTBa.

[[ATOMBI 1 MOJICKYIIBI] |

[[BubmmoTexa ITOK
https://m.edsoo.ru/ff0d2a6c] ]

[[XuMIdecKue 3JIeMEeHTHI.
3HaKHU (CHUMBOJIBI)
XHMHYeCKHIX 3JIEMEHTOB] |

[[BubmoTtexa ITOK
https://m.edsoo.ru/ff0d2be8]]

[[IIpocThle U CIOKHBIE
BelllecTBa] |

[[BubmmoTexa ITOK
https://m.edsoo.ru/ff0d2a6c¢]]

OmpenienaTh MPU3HAKH XUMIIECKIX
peaKInii, yCIOBHA UX MPOTEKAHIA.
OOBACHATH CYITHOCTh PU3HIESCKHX U
XIMMHYEeCKIX SBICHHUIT C TOUKH 3pPEHHS
aTOMHO-MOJICKYJIAPHOTO YISHHA.
KiaccupuimpoBaTh XUMITIECKIE
peaknun (110 9UCIy U COCTaBY




Ne Tema ypoka KommaectBo gacos DneKTpoHHBIe IIH(POBBIe 00pa3oBaTeIbHbIe |(OCHOBHBIE BHJIBI A€ TEIBHOCTH
T/ Beero|Koutponsasle|[IpakTHdecKne Peypenl oOyuaromuxcs
paboTHI padoTHI
9 |[[AToMHO-MOJEKYIIpHOE 1 [[BubmmoTexa ITOK pearupyonmx 1 00pa3yronmxcs
yaeHue| | https://m.edsoo.ru/ff0d2d50]] BetecTB). COCTaBIATH (POPMYIIBI
10 [[[3axoH mocTosHCTBA 1 [[Bubmiorexka IJOK OMHAPHBIX BENIECTB M0 BATCHTHOCTH I
COCTaBa BEIIECTB. https://m.edsoo ru/ff0d2eae]] OTIPeJIeNTh BaICHTHOCTD 10 hopMyIam
Xumiraeckast GopMyTia BemniecTB. PaccTaBaATh KO3 PUITHEHTHI B
Baisiriiii itaiis YPaBHEHNSX XHMHYECKHIX PeaKInii.
XHMITYECKIX 2TeMeHTOB] | Hab:1ro1aTh 1 OMHUCHIBaTh 0OBEKTHI MIPH
MPOBEICHIH JIEMOHCTPAITHIT H
11 [[[[OTHOCHTEIFHAS aTOMHAS 1 [[BubmmoTexa ITOK
: 1abopaTopHBIX OMBITOB. IIpOBOMUTH
Macca. OTHOCHTeIbHAS https://m.edsoo.ru/ff0d323c]]
BEITIICJICHUS 110 (POpMYITaM XHMHIIECKHX
MOJIeKY IIpHas Maccal] i
COEIMHEHN U YPaBHEHUSIM XUMHIISCKUX
12 [[[[MaccoBas jmons 1 [[BubmmoTexa ITOK peakimit. [IPHMEHSTD eCTECTBEHHO-
= J: .
XHMHYIeCKOTO dJIeMeHTa B https://m.edsoo.ru/ff0d350c]] HAYUHBIe METOIbI TIO3HAHIS (B TOM THCTe
COeIIHEeHNH]] Ha0I0IeHIe, MOJIEIUPOBAHIIE,
13 |[[[KonmaecTBO BemiecTBa. 1 [[BubmoTtexa IIOK SKCIIEPUMEHT U OCHOBHBIE OIEpaIiiu
Mois. MonsgpHas Maceal]] https://m.edsoo.ru/ff0d5230]] MBICIHTEIHHOM JIeITeIbHOCTH
14 ||[[©u3mueckue u 1 [[Bubmiorexa ITOK (cpaBHenwe, KIaccupuKars)
XHMHYECKI€ SBICHIL. https://m.edsoo.1u/ff0d3 7fa]] BBICTPaHBATh Pa3BEPHYThIE MICHMEHHbIE
Xumiraeckas peakims]] U YCTHBIE OTBETHI C OMOPOIT Ha
nH(popMaIio U3 yaeOHHKa U
15 ([[[IIpu3Haku U ycaoBHA 1 [[BubmoTexa ITOK
CIIPaBOYHBIX MaTepPHAIOB, IPAMOTHO
MPOTeKaHUSI XUMHIeCKUX https://m.edsoo.ru/ff0d3al6]] . ..
. HCIIOJTb30BaTh N3yIeHHBII TOHATHITHBIN
peaKImii] |
anmapar Kypca XUMHH
=
16 [[[[3akon coxpaneHHs Macchl|| 1 [[BubmoTexa IIOK EHT 3 Honmeame ocobernocton
BeIecTB. XHUMHIIeCKHIe https://m.edsoo.ru/ff0d3b88]| €CTECTBEHHOHAYTHOTO HCCIEI0BAHILS 1.
ypaBHEHHA ]| Pa31u4arh BOIPOCKH], KOTOPEIE BO3MOKHO
17 ([[[Berancrnenns KommdecTsa,|| 1 [[BubmoTexa ITOK HcclIeI0BaTh METOJaMH eCTeCTBEHHBIX

Macchl BENIEeCTBa TI0
YPaBHEHISIM XIMHIECKIX
peaKIuii] |

https://m.edsoo.ru/ff0d5708]]

HayK. 2. Pacrio3HaBarh THIIOTE3Y
(TIpeamonoKeHIe), Ha IPOBEPKY KOTOPOil
HaIpaBJIeHO JIaHHOE HCCIeI0BaHue. 3.




Ne Tema ypoka KommaectBo gacos DneKTpoHHBIe IIH(POBBIe 00pa3oBaTeIbHbIe |(OCHOBHBIE BHJIBI A€ TEIBHOCTH
T/ Beero|Koutponsasle|[IpakTHdecKne Peypenl oOyuaromuxcs
paboTHI padoTHI

18 ||[[[Knaccudukarms 1 [[BubmmoTexa ITOK O1neHnTh MpeIoKeHHBII cIIocod
XHMIYeCKHX peaKITiil https://m.edsoo.ru/ff0d3{34]] [IpOBeJICHNS HCCIeIOBaHMs/IUTaH
(coenmHEHNS, Pa3I0KEeHUs, nccienoBanud. 4. IHTepupeTHpoBaTh
3aMelIeHus, ooOMeHa)| | pe3yIBTaTH Hecle10BaHUil/ HaX OUTh

19 ([[M. B. JIJoMOHOCOB — 1 [[Bubmoteka [TOK HH(OPMAITIIO B IAHHBIX,
YV4EHBII-3HITUKIOIEIHCT. https://m.edsoo.1u/ff0d40c4]] TTO/ITBEPK TAFOIIYIO BRIBOJEI. 5. CliemaTh
O6oGmene I BBIBOJIBI 10 TIPENIOKEHHBIM pe3yIbTaTaM
CHCTEeMATH3AINS 3HAHI] ] HnccienoBannd..6. OIeHHTh CI0Co0,

KOTOPBII HCTIOB3YeTCS UL 00eCIIedeH NI

20 [[[KouTpompHas padoTa Nel 1 1 [[BubmoTexa IIOK 2

Ha1E/KHOCTH JIAHHBIX H JOCTOBEPHOCTH
1o Teme «BeriecTBa u https://m.edsoo.ru/ff0d4290]]

o0bscHenn.7. IIpeu10XKUTh crmocod
XHMIIeCKIe peaKInm»|]

YBEIIIMICHIS TOTYHOCTH MOTYTaeMbIX B

HCCIIe/IOBAHUH JTAHHBIX

21 ([[Bo3myx — cMech Ta3o0B. 1 [[BubmmoTexa ITOK IcIionp30BaTh XUMHUECKYIO0 CHMBOJIHKY
CocrtaB Bo3ayxa. Kucimopon https://m.edsoo.ru/ff0d448e]] U cocTaBJIeHHs (pOpPMYIT BEIlleCTB,

—— 3JIEMEHT U IIPOCTOe MOJICKY/IIPHBIX YPaBHEHHI XHUMITIECKUX
BentecTBo. 030H] | PeaKIuii ¢ yIacTHeM KUCIOpoIa.

22 ||[[©u3mueckue u 1 [[Bubmorexa ITOK XapaKkTepr30BaTh (OMHCHIBATH) COCTaB
XHMHYECKIEe CBOIICTBA https://m.edsoo.ru/ff0d4614]] BO3yXa, QH3MIECKHE I XUMITeCKIe
KICT0pPOJIA (DeaKIIH CBOHCTBa KHCIOPOJa, CIIOCOOBI €ro
OKIICTIeHTIS, TOPEHIe). [TOTyTIeHIS, IPUMEHEHIEe H 3HaUYeHHe B
TMomsTe 06 okcmax]] MPUPOJIe 1 JKI3HU denoBeka. CpaBHUBATH

peaKIIny TOPEHHS U MEJVICHHOTO

23 |[[CriocobBl ToMydeHHs 1 [[BubmoTexa IIOK

okucneHns. OOBSICHATH CYIIHOCTh
KHCIIOpoja B 1abopaTopuu https://m.edsoo.ru/ff0d497a]]

9KOJIOTHIECKUX TPo0IIeM, CBI3aHHBIX C
U TIPOMBIIUICHHOCTH.

3arps3HeHneM Bo3ayxa. Cie1oBaTh
[IpumeHeHne Kuciaopoal| .

MpaBHIaM Oe30macHoi paboThHl B

24 ([[TerutoBoit 3¢ ekt 1 [[BubmoTexa ITOK

XHMHIEeCKOH PCaKI i,
IIOHATHE O

https://m.edsoo.ru/ff0d4790]]

TabopaTOpHH TIPH UCIIOIH30BaHUHI
XHUMIIeCKOI IMOCYIbI H 000pyIoBaHHUA, a




No Tema ypoka Kou4aecTBO 9acoB DIIeKTpOHHBIE U(POBBIE 00pa3oBaTelbHble |(OCHOBHBIE BUIBI JAEATEIBHOCTH
T/ Beero|Koutponsasle|[IpakTHdecKne Peypenl oOyuaromuxcs
paboTHI padoTHI
TEPMOXHUMHYECKOM TaKJKe [IpaBIIaM OOpaIle s ¢
ypaBHEHHUH, K30- H rOpIOYHUMH BemecTBaMu. [LIaHHpOBaTh U
SHIOTEPMHYECKIX OCYIIECTB/IATh Ha MPAKTHKE XUMHIECKIE
peaxisx ]| SKCIIEPHMEHTHI IIPOBOIUTE HAOIIOIEHII,
25 |[[Tomwmso (aedts, yroms u || 1 [[Bubmoteka [TOK ACIaLh BRBOILE IO PLaiiiTalan
MeTaH). 3arpsa3HeHne https://m.edsoo.ru/ff0d4c4a]] JBCTEDUMCIA T TIDOBC/(CEEM
BO3IIYXa, CIIOCOGHI €ro 1a00paTOPHBIX OIBITOB M IIPAKTHYECKOIT
¥
npenoTEpameris]] paGoThl. BEIMUC/IATH KOIIMIECTBO
BEIIECTBA, 00BEM Iasa o (opMysIaM.
26 |[[IIpakTiaeckas padota Ne 1 1 [[BubmoTeka IIOK i

3 no teme «llonydenne u
cobupaHue KHCIopo/a,
H3ydeHHe eTo CBOMCTB»]|

https://m.edsoo.ru/ff0d4ae2]]

'YgacTBOBaTh B COBMECTHOIT paboTe B
rpymie. BeicTpanBaTh pa3BEpHYTHIE
[ICEMEHHBIE H YCTHBIE OTBETHI C OIIOPOIT
Ha HHQOPMAITHIO U3 YIeOHHUKa U
CIPaBOYHBIX MaTepHAIIOB, TPAMOTHO

I CII0JIb30BaTh U3YUEHHBIIN [IOHATUIHBIHI
amnmapar Kypca XHMHIH

EHI" MaTepnpeTaiis JaHHbIX 1
HCII0JIb30BaHIEe HayYHBIX JI0Ka3aTeIbCTB
IS TIONY49EeHNS BBIBOIOB 1. OmpenensaTh
HEeI0CTAIONIYI0 HH(OPMAITHIO IS
perteHns npodiemsl. 2. Paco3HaBaTh
[peITOI0KESHIS (JIOMYIIeHUs ),
apTyMEHTHI H OIIUCAHUS B
HayYIHOIIOMYJISIPHBIX TEKCTaX. 3.
Haxomth HeoOX0IUMbI€e TaHHBIE B
HCTOYHHKAX MH(bOpMAIUi,
[pe/IcTaBISHHOI B pa3IHIHOIl Gopme
(TabmuIrel, rpagUKH, CXEMBI, THarpaMMBI,
kapTel). 4. [IpeoOpazoBaTs HHGYOPMAIIHIO
13 OHOI (POPMBI IIpe/ICTaBISHUS JTAaHHBIX




Ne Tema ypoka KommaectBo gacos DneKTpoHHBIe IIH(POBBIe 00pa3oBaTeIbHbIe |(OCHOBHBIE BHJIBI A€ TEIBHOCTH
T/ Beero|Koutponsasle|[IpakTHdecKne Peypenl oOyuaromuxcs
paboTHI padoTHI

B ApYyryo. 5. HHTepripeTUPOBATh JaHHbIE
U JIeIaTh COOTBETCTBYIOMINE BBIBOJBIL. 6.
O1eHIBaTh JTOCTOBEPHOCTH HAYIHBIX
apryMeHTOB H JIOKa3aTelbCTBa M3
a3 IMIHBIX HCTOYHHKOB

27 ([[Bomopox — >1I1eMeHT U 1 [[BubmoTexa ITOK PacKpbIBaTh CMBICT H3y9aeMBbIX HOHSATHIT
[IPOCTOE BEIlleCTRO. https://m.edsoo.ru/ff0d4dd0]] U TIPIMEHSTh 3TH HMOHATHS IIPH OMICAaHUH
Haxosxnerue B pupoje]] CBOIICTB BEIIECTB M UX MPeBPAIIEeHHII.

28 ([[Dusmgeckue u 1 [[Bubmioteka [JOK XapakTepH3oBaTh (ONHCHIBATH)
XHUMITYeCKIe CBOIICTBA https://m.edsoo .ru/ff0d4dd0]] (hH3HIECKIIe I XHMUISCKIE CBONCTBA
Bozopojia. [IpiMeHeHte BOJIOPO/Ia, CIIOCOOBI €T0 TOJTYIEHILS,
Bo0posal] npuMeneHne. CoOupaTts IpHOOp JIA

MoTy9IeHNs Bojjopoa. lcmomp3oBarh

29 ([[ITorsTHE O KHCIOTAX U 1 [[BubmmoTexa ITOK X}Ibﬂy;eCK fmI:Bjﬂ}m i

COIX || https://m.edsoo.ru/ff0d50d2]] Yio Y
COCTaBJIeHUS (POPMYIT BEIIECTB,

30 |[[Crioco0Br mOMydeHHS 1 [[BubmmoTexa ITOK MOJTEKYTAPHBIX YPABHEHHIT XHMIMECKIIX
BOJIOpoJia B TabopaTopuu] | https://m.edsoo.ru/ff0d4dd0]] peaKImit ¢ yIacTHeM BOJOPOJIA.

31 |[[IIpakTiaeckas pabota Ne 1 1 [[BubmoTexa ITOK BprauciaTe MOJSIPHYIO Maccy BEIECTB;
4 o teme «Ilomyduenue u https://m.edsoo.ru/ff0d4{42]] KOJIHYeCTBO BellecTBa, 00BEM rasa, Maccy
cobmpaHue Bomopoaa, BenrecTBa; [IpOBOUTH pacuEThI IO
H3ydeHHe eTO CBOHCTB»]] YPaBHEHUSAM XIMHIECKIX PeaKITHil:

32 ([[MonspHbIil 06BEM ra3os. 1 [[Bubmioteka ITOK KOJTHYeCTBa, 00bEMA, MaCChI BEMIECTBA 10
3akoH ABorapo]] https://m.edsoo.1u/ff0d542¢]] H3BECTHOMY KOTIIECTBY, 00BEMY, Macce

€areHTOB IUTH MPOIYKTOB PEaKIIHH.

33 ([[BeramcaeHns oobeéMa, 1 [[BubmoTexa ITOK e R RORE H{

CreoBaTh IIpaBUIaM Oe30TIacHOI
KOJIMIEeCTBA BEIeCTBa rasa https://m.edsoo.ru/ff0d55a0]]
paboThI B 1ab0paToOpUu MpH
10 €r0 H3BECTHOMY .
HCII0JTb30BAaHHH XUMHUYECKOT MOCYIBI 0
KOJIECTBY BelllecTBa WIH
P 00opy/moBaHNs, a TaKXKe MIPaBIIaM
0
Y oOpalleHHs ¢ TOPIOYIMH BeNIeCTBAMH B
34 ([[BerauciaeHHs 005EMOB 1 [[BubmmoTexa ITOK




Ne Tema ypoka KommaectBo yacoB DIeKTpoHHBIE I (PpOBBIe 00pa3oBaTeabHble ||(OCHOBHBIE BUIIBI AEATEIBHOCTH
T/ Beero|Koutponsasle|[IpakTHdecKne Peypenl oOyuaromuxcs
paboTHI padoTHI
Ta30B 10 YPaBHEHUIO https://m.edsoo.ru/ff0d5708]] OpITy. [I1aHnupoBaTh U OCYIIEeCTRBIATH Ha
peaKITi Ha OCHOBE 3aKOHA MPaKTHKE XUMHUECKIE SKCIIEPUMEHTHI,
00BEMHBIX OTHOIIIEHHIT [IPOBOIUTH HAOIIO/IEHN S, Ie7IaTh BBIBOIBI
razos]| 10 pe3yabTaTaM 3KCIIepHMEHTa.
35 |[[Omsmaeckue u 1 [BubmoTexa [IOK 'YyacTBOBaTh B COBMECTHOIT paboTe B
XHMHYECKHE CBOIICTBA https://m.edsoo.ru/ff0d587a]] 18 LILL
Bo1B1]] EHI" Hayunoe obvacrhenue agnenuti
36 |[Cocras ocHopammiL 1 ([Bubmiorexa [IOK I Ipumenums ecmecnigeHHOHAVYHbIE
[Tonstie 06 HEHANKAaTOpaXx ]| https://m.edsoo.1u/ff0d59e2]] AU
cumyayuu/npobaemsi. . 2. Boitbpames
MoOens, 1excaufyio 6 0CHoGe 0ObACHeHU.
.3. Boibpams obvscHenue, Haubonee
HONHO ompaxcaroujee ONUCaHHbIe
npoyeccsl. 4. Cozdams obvscHeHle,
VKA3a6 HECKONbKO NPUHUHHO-
creocneeHHbIx cesasell. 5. Bvibpamo
GO3MONCHDIL NPOZHO3 U
apzymenmuposams ¢vibop. 6. Coenamo
NPOZHO3 HA OCHOBAHUU NPEOTONCEHHO20
obwscHenus npoyecca. 7. [lpueecmu
[IpHMEPhI BO3MOKHOTO IPUMEHEHUS
€CTeCTBEHHOHAYYHOT 0 3HAHUS JUIS
o0mecTBa
37 ([[Boma Kak pacTBOPUTEIIb. 1 [[BubmoTexa IIOK PackpbIBaTh CMBICH H3y9aeMbIX HOHSATHIT
Haceimmenssle u https://m.edsoo.ru/ff0d5b40]] U IPUMEHSTH 3TH HOHATHS IIPH O CaHUH
HEHAChIIIEHHbIE PACTBOPBHI. CBOIICTB BEINIECTB U UX IIPEBPAIECHHIL.
MaccoBasi 1015 BElIecTBa B XapakTepH30BaTh (QHU3HIECKUE H
pactBope]] XHUMHYECKIE CBOIICTBA BOJIBI, €€ POJIb Kak
38 ||[[TIpakTuaeckas pabota Ne || 1 1 [[Bubmorexa ITOK PACTROPHTCHE B TDEDOIHRLL. HTPOTEecaX.




1o Teme «Kuciopoa.
Bomopoa. Bogay]]

https://m.edsoo.ru/ff0d6342]]

Ne Tema ypoka KommaectBo yacoB DIeKTpoHHBIE I (PpOBBIe 00pa3oBaTeabHble ||(OCHOBHBIE BUIIBI AEATEIBHOCTH
T/ Beero|Koutponsasle|[IpakTHdecKne Peypenl oOyuaromuxcs
paboTHI padoTHI

5 mo TeMe «IIpHroToBICHHE https://m.edsoo.ru/ff0d5eba] ] CocTaBIATh YpaBHEHHSI XHMHIESCKHIX
PacTBOPOB C OIPEJIEIEHHOM peakiuii ¢ yaacTueM Boabl. OOBICHATH
MaccoBOil J1oMeil CYIIHOCTD 3KOJIOTHYECKUX MpodiieM,
PacTBOPEHHOTO CBSI3aHHBIX C 3arpsA3HEHHEM MIPHPOIHBIX
BellleCTBa» ] | BOJI, CIIOCOOBI OYHCTKH BOJIBI OT

39 |[[KouTpombHas paGora No2 || 1 1 [[Bubmioreka ITOK TN ECCH, ME(IRL N0 QXpats BOUL OF

3arps3HeHus. ILtaHupoBate u
OCYHIECTBIATh HA MPAKTHKE XHMUIECKHE
SKCIIEPUMEHTHI, IPOBOIUTH HAOIIOACHN,
N1e1aTh BEIBOJIBI 110 pe3yabTaTaM
SKCIEPUMEHTA IPU [IPOBEIeHIN
1abopaTOPHBIX OIMBITOB U MPAKTHUECKOM
pabotsl. Ciie10BaTh MpaBHIaM
Oe3omacHoil paboTH B TabopaTopHu mpu
HCII0/Ib30BAaHUH XUMHYECKOI ITOCYbI 1
obopynoBanus. [IpoBOAUTH BEIUHCICHHS
C IpUMEHEHUEM ITOHATUS «MaccoBasi 0
BEILlECTBA B pacTBOpe». BricTpanBaTh
pa3BEPHYTHIE IICbMEHHBIE U YCTHBIE
OTBETHI C OIOPOIT Ha HH(OPMAITHIO U3
yueOHIKa H CIIPaBOYHBIX MaTepHAIOB,
TPaMOTHO HCITOJIb30BATh H3Y4YECHHBII
[MOHSATUIHBIN arnmapar Kypca XuMHu
EHI" MaTepnpeTaiis JaHHbIX 1
HCII0JIb30BaHIE HayYHBIX JI0Ka3aTeIbCTB
IS TIOJy4eHNS BBIBOJIOB 1. Otmpenensrs
HEeJOCTAIONIYI0 HH( OpMAITHIO JUTS
perteHns npodiemsl. 2. Paco3HaBaTh
[peITOI0KESHIS (JIOMYIIeHUs ),
apTyMEHTHI H OIUCAHUS B




KiaccHuKaIs,
HOMeHKIaTypa] |

https://m.edsoo.ru/ff0dfee2 ]

Ne Tema ypoka KommaectBo gacos DneKTpoHHBIe IIH(POBBIe 00pa3oBaTeIbHbIe |(OCHOBHBIE BHJIBI A€ TEIBHOCTH
T/ Beero|Koutponsasle|[IpakTHdecKne Peypenl oOyuaromuxcs
paboTHI padoTHI
HayTHOTIOIYJISIPHBIX TEKCTaX. 3.
HaxomTh He0OXOIIIMBbIe JTAHHBIE B
HCTOYHHKAX HH(pOpMaIm,
[pe/IcTaBISHHOM B pa3InaHoil Gopme
(Tabmuiel, rpadKH, CXEMBI, JHar paMMBI,
KapThl). 4. [IpeoOpaszoBaTs HHGOPMAIIIEO
13 OJTHOI (pOPMBI TIpEICTABICHIS JAaHHBIX
B ApYI'yIo. 5. IHTEepIpeTHpOBaTh JaHHbBIE
1 JIelaTh COOTBETCTBYIOIINE BBHIBOJBL. 6.
O1eHIBaTh JTOCTOBEPHOCTH HAYIHBIX
apryMeHTOB H JIOKa3aTelIbCTBa M3
a3 IMIHBIX UCT
40 ||[[Oxcuast: cocTas, 1 [[BubmoTexa ITOK KiraccudunupoBaTh H3ydaeMbie
KiaccHuKaIs, https://m.edsoo.ru/ff0d664e]] BellleCTBa II0 COCTaBY U CBOICTBAM.
HOMeHKIaTypa] | CocTaBngTh (popMyIIBl OKCHIOB, KHCIIOT,
41 |[[onyaerme u 1 [Bu6mioTexa IIOK OCHOBaHUII, cOJIel U Ha3bIBaTh UX IO
XHMHYECKIEe CBOIICTBA https://m.edsoo.ru/ff0d664e]] MEKTYHAPO/IHOI HOMEHKIAType.
KICTOTHBIX, OCHOBHBIX I [IporHo3MpOBaTH CBOICTBA BEIIECTB Ha
aM(bOTepHBIX OKCHIOB]] OCHOBE 00X XHMHIECKUX CBOICTB
42 ||[[OcHOBaHuS: cOCTaB, 1 [[BubmoTexa ITOK P CHIIE RIAECORIAYIN BETCOT, X
KOTOPBIM OHH OTHOCATCS. COCTaBIATh
KiaccHuKaIs, https://m.edsoo.ru/ff0d67ca]] -
MOJICKY/IIPHBIE YPaBHEHUS peaKIIHii,
HOMeHKIaTypa] |
HJUTIOCTPHPYIONIHX XHMUIECKIE
43 | [[TIoryderue i 1 [[bubmroTexa IIOK CBOIICTBA U CIOCOOBI IIOIYIEHHS BEIIECTB
XHMIYecKIe CBOIICTBA https://m.edsoo.ru/ff0d67ca] ] H3yMeHHBIX KITACCOB/TPYIIIL, a TAKIKe
OCHOBAHHI]] [IOATBEPIK JAIOIINX TEHETHUECKYIO
44 ||[[KucioTsl: cocTas, 1 [[BubmoTexa ITOK B3aMOCBS3b MeX 1y HUMH. [IpoH3BO T

BBIYICIIEHUS 110 YPaBHEHUSIM
XUMUYECKHX peakiuii. [ItaHupoBats U




Ne Tema ypoka KommaectBo gacos DneKTpoHHBIe IIH(POBBIe 00pa3oBaTeIbHbIe |(OCHOBHBIE BHJIBI A€ TEIBHOCTH
T/ Beero|Koutponsasle|[IpakTHdecKne Peypenl oOyuaromuxcs
paboTHI padoTHI
45 ||[[TIonyueHue u 1 [[BubmmoTexa ITOK OCYHIECTBIIATh Ha MPaKTHKE XHMUIECKIe
XHMHIYeCKIe CBOIICTBA https://m.edsoo.ru/ff0dfee2 |] SKCIIEPUMEHTHI, IIPOBOJIUTH HAOTIOICHHU,
KHCIIOT]] Ne1aTh BBIBOJIBI TI0 pe3yabTaTaM
46 |[[[Comu (cpenuue): 1 [[Bu6mioteka IIOK SKCTICPHMCHTA IIPH IPOBEICHHN
HOMEHKIIATYpPa, CIIOCOOHI https://m.edsoo.1ru/00ad9474]] TTa00PaTOPHEIX OMBITOB H MPAKTIIECKIX
MOy eHHS, XIMITUeCKIe pabot. CreoBaTh mpaBuiIaM 0e30macHoI
rl
cBoiicTBa]] paboThI B 1ab0paToOpUu MIpH
HCIIOTb30BaHNH XUMUYECKOI MOCYIBI 1
47 ||[[TIpakTiaeckas padbota Ne 1 1 [[BubmmoTexa ITOK
: obopynoBaHmns. BeicTpanBarh
6. Pemmenue https://m.edsoo.ru/00ad9b7c]] 5
pa3BEPHYTHIE MIICBMEHHbIE H YCTHBIE
SKCIIepUMEHTATBHBIX 3a1ad "
OTBETHI C OIIOPOIl Ha HH(OPMAITHIO U3
o TeMe «OCHOBHBIE
ydeOHHKa 1 CIIPaBOYHBIX MaTepPHATIOB,
KJIaCCHI HEOPTaHMIECKUX .
5 rPaMOTHO HCIIOTh30BaTh N3yICHHBII
COeJIHHEeHH» ] L
MMOHATHITHBIN armapaT Kypca XUMHI
48 |[[[ eneTHuecKast cBsI3b 1 [[bubmioTexa ITOK EHT 3 ToHnMMaHme ocobeHHoCTe
MeKIy KIaccaMu https://m.edsoo.ru/00ad9a50]] €CTECTBEHHOHAYTHOTO HCCIEI0BAHNA 1.
Ll L Pa3nu4aTth BOIPOCKHI, KOTOPBIE BO3MOKHO
COCIHEHMUI]] HcCiIeI0BaTh METOIAaMH eCTeCTBEHHBIX
49 ||[[O606menne 1 1 [[BubmoTexa ITOK HayK. 2. Pacrio3HaBaTh THIIOTE3Y
CHCTeMaTH3aIis 3HaHHi] | https://m.edsoo.ru/00ad9cb2]] (mpemomnoxkeHne), Ha IPOBEPKY KOTOPOil
50 |[[[KorTpompHas paboTta Ne3 || 1 1 [[Bubmotexa ITOK HAIPABIEHO JAHHOE HCCIeI0BaHHE. 3.
o TeMe "OCHOBHBIE https://m.edsoo.ru/00ad9e1a]] OneHnTh NPeIIOKeHHBIIT CrIocod
KJTACCHI HEOPTAHMHIECKITX MIPOBEJICHIS U CCIIeI0BaHIS/ TUTaH
coeuHeHni"]] nccienoBanud. 4. IHTepripeTHpoBaTh
Pe3yIBTaThl HCCIIeI0BAHMUIT/HAX O/IUTh
HH(pOPMAITHIO B TaHHBIX,
[MOJITBEP/KAAIOIIYIO BBIBOJBI. 5. Clenarb
BBIBOJIBI IT0 TIPEVIOKEHHBIM pe3yIbTaTaM
nccnenoBadnd..6. OIeHUTh CIIocoo,
KOTOPBII HCTIOB3YeTCS IS 00eCIIedeHNsT




Ne Tema ypoka KommaectBo gacos DneKTpoHHBIe IIH(POBBIe 00pa3oBaTeIbHbIe |(OCHOBHBIE BHJIBI A€ TEIBHOCTH
T/ Beero|Koutponsasle|[IpakTHdecKne Peypenl oOyuaromuxcs
paboTHI padoTHI
Ha1EKHOCTH JTAaHHBIX H JIOCTOBEPHOCTH
00bsacHenn.”7. IIpe1oAKUTh crrocod
YBEIIUSHIS TOTHOCTH MTOTYIaeMbIX B
HCCIIeIOBAHNH JaHHBI

51 ([[I[TepBBIe TOTBITKH 1 [[BubmoTexa ITOK PackpbIBaTh CMBICT MIEPHOIMIECKOT O
KyaccHpukaImm https://m.edsoo.r/00ad9ffa]] 3akoHa. ONHUCHIBATh CTPOCHHE TaOIHIIBI
XIMHYIEeCKIX 3JIEMEHTOB. «[Tepnoamaeckas cucTeMa XUMITIECKHIX
IlonsTHEe O rpynmax aneMeHToB J[.11. MeHneneeBax.
CXOJIHBIX 3JIEMEHTOR] | MoepoBaTh CTPOEHHE aToMa,

52 |[[TIepuoaugecKuii 3aK0H U 1 [[Bubmiorexka IJOK SHCPFCTHICORIE: Y POBHCH IR0/ POBHCH
[Nepuoamdeckas cucTeMa https://m.edsoo.ru/00ada52c]] [IPH IIOMOIITH PHCYHKOB, SJICKTPOHHBIX
XHMHYECKHX 371eMEHTOB JI. KOH(Urypanuii i
1. Menneneesal] 3IIeKTpOoHHOTr pauuecKux GhopMyII.

[ToscHATH (HU3HIECKUIT CMBICIT
53 ([[ITepuoasl, TPYIIIH, 1 [[BubmoTexa IIOK
MOPANKOBOrO HOMepa, HOMEPOB IIepHoia
TTOATPYIIIH | https://m.edsoo.ru/00ada52c]|
1 TPYIIIHI 3IeMeHTa. XapaKTepH30BaTh
=

54 | [[Crpoenme aTomoB. 1 [[bu6mioTexa IIOK XMMHYECKHE DIIEMEHTHI IIEPBBIX TPEX
CocTaB aTOMHBIX S7€ep. https://m.edsoo.ru/00ada342]] [epHOIOB, KATHil, KATBITIT I 1X
30Toms]] COEIMHEHHS TI0 TTOI0KEHUIO B

55 |[[CTpoeHUe 31eKTpOHHBIX 1 [[BubmoTexa ITOK [Tepuoaudeckoii cucteme J[.I1.
000I109eK aTOMOB https://m.edsoo.ru/00ada6bce]| MeneneeBa. OObSICHATH 00IIIE
3nmeMeHTOB Ileproamieckoi 3aKOHOMEPHOCTH B H3MEHEHHNH CBOIICTB
cucreMs! /[. M. XUMHYECKHIX 31€MEHTOB (H3MEHEHHe
MeHneneenal | pajIycoB aTOMOB,

56 ||[[XapakTepucTuka 1 [[Bubmoreka ITOK 31€KTPOOTPHIATEILHOCTH, BaTIEHTHOCTH)

XHMHIECKOT'0 3JIEMEHTa 110
€ro IIOJI0KEHHIO B
[Iepuoamaeckoil cucteMe
J1. 1. MenneneeBal |

https://m.edsoo.ru/00ada824]]

1 UX COCJIMHEHHUIT B Mpejienax MajbixX
[IepPHOI0B U IJIABHBIX MOATPYIII C YIETOM
CTPOEHHS X aTOMOBY4acTBOBATh B
COBMeCTHOIT paboTe B Iape WIN T pyIIIIe.




Ne Tema ypoka KommaectBo gacos DneKTpoHHBIe IIH(POBBIe 00pa3oBaTeIbHbIe |(OCHOBHBIE BHJIBI A€ TEIBHOCTH
T/ Beero|Koutponsasle|[IpakTHdecKne Peypenl oOyuaromuxcs
paboTHI padoTHI

57 ([[3HaueHue 1 [[BubmmoTexa ITOK BricTpanBaTh pa3BEPHYTHIE MICHMEHHbBIE
[TepuoidaecKoro 3aKoHa https://m.edsoo.ru/00ada96e]| U YCTHBIE OTBETHI C OMOPOIl Ha
TUTS pa3BUTHS HAYKH H HH(pOPMAITHIO U3 YIeOHHKA U JPYTHX
npakTuku. /1. . IICTOYHHKOB, B TOM uHciie HTepHeTa
MeHeneeB — y4€HBIid,
[1eJ1aror U IpakIaHuH ||

58 |[[2meKkTpooTpHUIIaTeIPHOCT|| 1 [[BubmmoTexa ITOK PackpbIBaTh CMBICT H3ydaeMbIX TTOHSTHII.
aTOMOB XUMHYECKHUX https://m.edsoo.ru/00adaab8]| OmnpenensaTs B XUMHUIECKOI CBSI3H B
3JIEMEHTOB | ] coenHeHNH. MOJIeTHPOBaTh CTPOSHIE

59 |[[MonHas XuMuIecKas 1 [[Bubmiorexka IJOK MR B pR HUMORIH PRGYREOE,
CBA3b]] https://m.edsoo.ru/00adac34]] MOJIETIEH, 3IIEKTPOHHBIX H CTPYKTYPHBIX

60 ([[KoBaneHTHAas mOIsIpHAs 1 [[BubmoTexa ITOK WopHyL, TICTOIEAOREIE SHYIECEYI0
XHMH9ecKas CBS3b|] https://m.edsoo.ru/00adaab8]] CHMBOMAKY VIR COCTERIRRuE hopuyiL

BEIIECTB, YIEKTPOHHOTO OaraHca

61 |[[KoBaneHTHas HemosgpHasA|| 1 [[BubmoTexa IIOK peakiit. OMpeIeNATh CTeeHb
XUMHYECKast CBS3b] | https://m.edsoo.ru/00adaab9]] T ———————

62 |[[Ctemenb okucieHn| | 1 [[BubmoTtexa ITOK 3JIEMEHTOB 10 ()OPMYJIaM U COCTABIATh

https://m.edsoo.ru/00adae28]| (hopMyIIbl OHHAPHBIX COEIHHEHUIT 110

63 |[[OxucmrTe mHHO- 1 [[Bu6mioteka [TOK CTEIIeHH OKHCIIEHIS aTOMOB XUMITIECKIX
BOCCTaHOBUTE/IbHbIE https://m.edsoo.1u/00adb076]] 571eMEHTOB. OTPENENITh OKHCIUTENb 1
peaxrm]] BOCCTAaHOBHTEb. PaccTaBIiTh

64 ([[OxucmuTe M 1 1 [[BubmmoTexa ITOK 0aD (DRITHEEERL R CREMAR BPOCTHE
BOCCTAaHOBUTEH || https://m.edsoo.ru/00adb076]] OKHCJIHTeJIBHO_BOCCTaHOBmeHBHHX

peaKIii METOJOM 3JIEKTPOHHOTO

65 |[[KouTpoabHas paboTta Ned 1 1 [[BubmoTtexa ITOK Gananca. HaGTro1aTh XUMITIECKIE OIBITHI
o TeMe «CTpoeHIe aToMa. https://m.edsoo.ru/00adb486]] [0 IL1aHy, AHATI3HPOBATD 1 JIEATh
Xumrrdeckast CBs3b»]] BBIBOJIBL. Mcmonp3oBate UK T s

66 ||Obo0mIeHe U 1 [[bubmioTtexa ITOK CO3JIaHUS MOJeJell, IOJrOTOBKH
CHCTeMaTH3aIlHs 3HaHUI https://m.edsoo.1u/00adb33c]] [Ipe3eHTaluil, JOKIAI0B 110 TEME.




Ne Tema ypoka
i

KonndaectBo gacos

Bcero

KontpomnbHsie
paboTHI

IIpakTiyeckue
padoTHI

DIeKTpOHHBIE ITU(PPOBBIE 00pa3oBaTEIbHbBIC
pecypch

OCHOBHEBIE BHJIBI JESTEIBHOCTH
o0ydarouxcs

67 ||ObobmIenne u
CHCTeMaTH3aIisI 3HaHHi | |

[[BubmmoTexa ITOK
https://m.edsoo.ru/00ad9cb2]]

68 [[[O6obmenne U
CHUCTeMaTH3aIisd 3HaHMi | |

[[BubmoTtexa ITOK
https://m.edsoo.ru/ff0d61c6]]

BricTpanBaTh pa3BEPHYTHIE IHCHMEHHBIS
1 YCTHBIE OTBETHI C OMOPOI Ha
nH(popMaIio 3 yaeOHHKa H IPYTHX
IICTOYHHKOB, B TOM 4mcie HaTepHeTa
EHI" 3 ITonnMaHHne ocoOeHHOCTEH
€CTECTBEHHOHAYTHOI0 HCCIIeIoBaHusA 1.
PaznuaaTh BOIIPOCHI, KOTOPBIE BO3MOKHO
HcclleIoBaTh METONAMI eCTECTBEHHBIX
HayK. 2. Pacrio3HaBarh THIIOTE3Y
(IIpeooKeHue ), Ha IPOBEPKY KOTOPOIT
HAampaB/ICHO JaHHOE HCCIe0BaHuE. 3.
O1eHUTh MpeUToKEeHHBII cIIoco0
[IpOBeICHUS HCCIeJOBaHNs/IUTaH
HccienoBaHud. 4. IHTeprpeTHpoBaTh
Pe3yIIBTaThl HecleI0BaHHil/HaX OIHTh
HH(pOpMAITHIO B IaHHBIX,
[MOJITBEP/KAAIOIIYIO BBIBOJBI. 5. Clenarb
BBIBO/IBI IO MPEI0AKEHHBIM pPe3yIbTaTaM
HccienoBadnd..6. OIeHNTh CIocoo,
KOTOPBIIT HCTIOIB3YeTcs JUId 00ecleueHIT
Ha/IEKHOCTH JaHHBIX U JIOCTOBEPHOCTH
ob6nsacuenn.”. IIpea1oXuTh crrocod
YBEJIMUEHUS TOYHOCTH IOJTyIaeMbIX B
HcclIeIOBaHHH JaHHBI

J[00aBUThL CTPOKY

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68




9 KVIACC

Ne Tema ypoka KommaectBo gacos DJeKTpoHHBIe MI(POBBIE 00pa3oBaTeIbHBIE pecypchl |(OCHOBHBIE BHJIBI AESTEIbHOCTH
T/ Bcero|[KonTtpobHsle|[IpakTiaeckie oOyuaromuxcs
paboTeI paboTeI
1 |[[[[Tepmomraeckmit 1 [[bubmuoTeka ITOK https://m.edsoo.ru/00adb59e]] XapakTepH30BaTh XUMHUIECKIe
3aKOH. 3JIEMEHTHI TIEPBBIX TPEX IEPUOJIOB,
[lepuomaeckas KaJIHS 0 KaJIBI 110 UX TOJI0KEHIIO B
CHCTEMa XUMHYECKUX IIepuommaeckoit cucteme /1. .
aneMeHToB /J[. . MenneneeBa. KimaccugumupoBaTh 1
Memnneneeal | Ha3bIBaTh HEOPTaHMIECKUe BellecTBa
2 ||[[3axorOMEpHOCTH B 1 [[Bu6nuoteka ITOK https://m.edsoo.ru/00adb6b6]] H3YYeHHBIX K1accoB. ONHCHIBATh
. — o0IIIe XHMITIECKHE CBOHCTBA BEIIECTB
T — pa3IMIHBIX KJIACCOB, IOATBEPKIATh
5TeMEHTOB TTEpBEIX CBOICTBA IIPIMEPAMHU MOJICKY/IAPHBIX
TpéX mepHoIoB]] YpaBHEHII XIMHUYECKIX PEaKITHil.
- Or1penendars BUI XUMHYECKOI CBSI3H U
3 [[[Kmaccudukamms u 1 [[BubmuoTeka ITOK https://m.edsoo.ru/00adb7e2]] P - .
THI KPUCTAUTHISCKON PENIETKH
HOMEHKJIaTypa .
BelecTBa. [IpoTHO3HPOBaTh CBOIICTBA
HEOpTaHMIeCKHX
BEIECTB B 3aBHCHMOCTH OT HX
BeIeCTR] | "
cTpoeHHs. BrIcTpanBaTh pa3BEpHYTHIE
4 ||[[Buast XuMHIIecKoii 1 [[bubnuoTeka ITOK https://m.edsoo.ru/00adbac6]] MIChMEHHBIE H YCTHBIE OTBETHI ¢
FIERI R omopoii Ha HHMOPMAIIIO 13 yIeOHNKA
Lagioldli Dhle 2 ) 1 CIIPaBOYHBIX MaTEpHAIOB, [PAMOTHO
pem€ToK]] HCIIO/Ib30BAaTh M3YIEHHBIIT TOHATHITHBIN
5 |[[KouTpoiapHas 1 1 anmapar Kypca XHMHHI

pabota Nel mo Teme
«IToBTOpEHHE U
YIIIyOJIeHHe SHaHHT
OCHOBHBIX Pa3JielioB
Kypca 8 Kiacca»|]

EHI 3 ITonnmaHne ocoOeHHOCTEMH
€CTEeCTBEHHOHAYYHOIO HCCIe0BaHUsA 1.
Pa3nundaaTh BOIIPOCHI, KOTOPBIE
BO3MOJKHO HCCIIeI0OBaTh MeTOIaMHU
€CTEeCTBEHHBIX HayK. 2. Pacmmo3HaBath
THIIOTe3Y (IpemoIoxKeHe), Ha
IIPOBEPKY KOTOPOIl HAIIPaBJIEHO JaHHOE
ucciaenoanue. 3. OneHUTh




/1

Tema ypoka

KonngectBo gacos

Bcero

KoHTpobHBIE
paboTeI

[IpakTudeckue
paboTEI

DIEeKTpOHHBIE ITU(POBBIE 00pazoBaTEIbHbIE PECYPCHI

OCHOBHBIE BUJIBI J€STEIBHOCTH
00y4aroNuXCcs

IpeJUTOKESHHBIH CII0co0 MpoBeIeHHA
HcclIeJOBaHNs/TUIaH HccIeqoBaHus. 4.
IIHTepIpeTHPOBaTh Pe3yIbTaThl
HCCIIeIOBaHMIT/HAX OJTUTH MH(OPMAIIIIO
B JIaHHBIX, TTOITBEPK/IAFOIIYIO BBIBOJIBI.
5. CenaTth BBIBOJBI 110 MIPEUIOKEHHBIM
pe3yiIbpTaTaM HCClIe0BaHMHSL.. 6.
O1neHuTh crnocod, KOTOPHIil
HCIIOJIb3YEeTCS IS oOecTeueHus
HaJAEKHOCTH JIAHHBIX U JJOCTOBEPHOCTH
00bsacHenn. 7. IIpea1oXuTh criocod
YBEIMICHNS TOYHOCTH IOIyJaeMBIX B
HCCIIEOBAHHH JaHHBI

[[Kimaccudukarms
XIMHIECKIX PEaKITHil

110 Pa3INIHBIM
MpH3HaKaM] |

[[BubmuoTeka ITOK https://m.edsoo.ru/00adbeb0]]

[[ITonsTHE O CKOpPOCTH
XIMHYECKOI PeaKIliu.
IIonarue o
TOMOTE€HHBIX U
TeTePOTEHHBIX
peaKisx|]

[[BubnunoTeka ITOK https://m.edsoo.ru/00adbe9a]]

[[[TonsTue 0O
XIMIIeCKOM
PaBHOBECHIL.
DakTOpHI, BIHAOIIIE
Ha CKOpOCTh
XIMHUIECKOI peaKITin

[[bubnuoTeka ITOK https://m.edsoo.ru/00adc28c¢]]

PackpbIBaTh CMBICIT H3y9aeMBIX
HOHSTHI U IPHMEHSTh 3TH MOHATHS
IIPU OITICAHHIH CBOIICTB BEIIECTB U HX
npeBparnternii. KimaccuduupoBats
XUMHYECKIE PeaKIHU 0 Pa3IHIHbIM
IpHU3HaKaM. YCTaHaBIIBaTh
3aBHCHMOCTHh CKOPOCTH XUMHYECKOIT
PEeaKITH 0T pa3INIHbIX (PaKTOPOB.
ITporHo3mpoBaTh BO3MOKHOCTH
IpOoTeKaHHUS XHMHYECKHX IpeBparieHuil
B Pa3IHMYHBIX YCIOBHSAX. OIpenensiTh
OKHCIIUTENIb U BoccTaHOBUTENb B OBP.
CocTaBIATh 3JIeKTPOHHBIIN OagaHC
peaknu. IIpon3BoUTE BEIYHUCIEHUS 110
XUMIYECKIM YpPaBHEHHSIM.
'YyacTBOBaTh B COBMECTHOIT paboTe B




/1

Tema ypoka

KonngectBo gacos

Bcero

KoHTpobHBIE
paboTeI

[IpakTudeckue
paboTEI

DIEeKTpOHHBIE ITU(POBBIE 00pazoBaTEIbHbIE PECYPCHI

OCHOBHBIE BUJIBI J€STEIBHOCTH
00y4aroNuXCcs

U TIOTIOJKEHIE
XIMHIECKOTO
paBHOBecHS| |

[[OkucauTe IHO-
BOCCTaHOBHTEJIbHBIE

peaxium]]

[[BubmuoTeka ITOK https://m.edsoo.ru/00adcade]|

nape Win rpymnime. BeicTpanBath
pa3BEPHYTHIE MICbMEHHBIE U YCTHBIE
OTBETHI C OIOPOI Ha HH(OPMAIIHIO U3
yueOHIKa 1 CIIPaBOYHBIX MaTepHaIoB,
rPaMOTHO HCITOJIB30BATh N3YYEHHBIIN
ITOHATHIHBIN aIlrapar Kypca XHMUI
EHI" 1 Hayunoe obvachene agnenutl
1.1. Ilpumenums ecmecmeeHHOHAYYHbIE
3HAHUA 018 aHaIu3a
cumyayuu/npobremoi. 1.2. Buibpamoy
lMoOeny, nexcauyyio € 0CHoge
obvacrHenus. 1.3. Boibpams
0bvsCHeH e, Hauboree NoaHO
ompasicaroujee onucanHbvie npoyeccs.
1.4. Coz0amv obvscHeHue, ykazae
HeCKOMbKO HPUYUHHO-CTe0CINBeHHBIX
ceazeil. 1.5. Buibpams 603MocHbII
NPOZHO3 U APZYMEHMUPOBATNL GbIOOD.
1.6. Coenams npocHo3 Ha ocHoeaHuu
NpeodnoNHceHHo20 0bbACHeHUs npoyecca.
1.7. Ilpueecmu ipuMepbl BO3MOKHOTO
IPUMEHEHHS eCTECTBEHHOHAYIHOTO
3HAHUA U 0011IeCTBA

10

[[Teopus
3JIEKTPOTUTHIECKOI
ITTICCOTTHAITIH.
CuibHBIE U clTa0ble
SIIEKTPOJIUTHI] |

[[bubmuoTeka ITOK https://m.edsoo.ru/00adcd68]]

11

[[MoHHBIE ypaBHEHHSA

[[BubmuoTeka ITOK https://m.edsoo.ru/00add448]]

PacKpbIBaTh CMBICT H3ydaeMbIX
TOHATHIL, @ TAKIKE CMBICI TEOPHH
IIEKTPOTUTHIECKOI JIHCCOITHAITHH.
OOBIACHATH IPHINHBI
3JIEKTPOTIPOBOJHOCTH BOJTHBIX
PacTBOPOB BEIECTB, pa3INIaTh CIa0bIe




Ne Tema ypoka KommaectBo gacos DJIeKTpoHHBIE MH(POBBIE 00pa3oBaTeIbHEIE pecypchl |(OCHOBHBIE BHJIBI A TEIbHOCTH
T/ Bcero|[KontpombHsle|[IpakTiaecKie oOyuaromuxcs
paboTeI paboTEI
peakimii] | M CHUIBHBIE 37eKTpOIUTHl. COCTaBIATh
12 |[[Xumirueckue 1 [[ButnuoTeka ITOK https://m.edsoo.ru/00add5d8]] YPaBHCHHA THCCOITHAITHH KHCIIOT,
B AT BRI R IIeIoYeil U Colell, MOTHbIE ’
T COKpamn¢HHbIE HOHHBIE YPaBHEHIS
MpejicTaB Ientit 06 XUMHIEeCKIX PeakITHil HOHHOTO 0OMeHa,
5TEKTPOTHTHIECKOIT KpaTKHe HOHHBIE YPaBHEHMS IPOCTHIX
mccoruan]] peaKITuii THIPOJIN3a COJIei.
XapakTepH30BaTh 0OMIIE XUMHIECKHE
13 [|[[[Xumirgeckue 1 [[bubnuoTeka ITOK https://m.edsoo.ru/00add8b2]] -
. . CBOMCTBA BEIECTB Pa3IIIHbBIX KIaCCOB
CBOIICTBa COJIEll B "
" Ha OCHOBE TEOPHH SJIEKTPOIUTHIECKOM
CBeTe MpeJICTaBICHUIT "
5 ITIICCOITHAITHH; TTOJITBEP/K/IaTh CBOIICTBA
)
. IpUMepaMH MOJICKYIIPHBIX H HOHHBIX
3JIEKTPOTUTHIECKOIN . .
YpaBHEHHI XMMHIECKUX PeakITHil.
T CCOITHAITHH] |
Penrats SKCIepHMEHTaTbHBIE 3aJIa9H TI0
14 ([[ITorsTHE O 1 [[BubmmoTeka ITOK https://m.edsoo.ru/00add9d4]] Teme. [IIaHHPOBAT 1 OCYIIECTRIATD HA
THJIPOJI3E COMei]] IPAaKTHKE XMMHYECKHE SKCIIEPHMEHTHI,
15 [[[[O600menme n 1 [[bubmuoTeka ITOK https://m.edsoo.ru/00addd12]] IPOBOINTH HAOII0/IeHN ], JeaTh
CHCTeMaTH3aIHsI BBIBOJIBI TI0 pe3yIbTaTaM SKCIIEPHMEHTa
3HaHUII|] IIpU MIPOBEIEHIH JTa0OpaTOPHBIX
16 ||[[TIpaxTHueckas 1 1 [[Bu6nuoTteka ITOK https://m.edsoo.ru/00addbfa]] OTIHITOB U MPAKTHIECKIX PabOT.
paBora Ne 1. CreioBaTh IpaBUIaM Oe30IIaCHOI
«Pemerie paboThI B 1a00paToOpUU IIpH
SKCTIEPHMEHTATBHBIX MICTIOJTb30BAHIH XHMUIECKOH HOCYBI 1
saay]] obopynoBanus. [IpoBoauTth
BBIYHCIICHUS 110 XHMUIECKIM
17 |[[[KorTpoapHas 1 1 [[BubmuoTeka ITOK https://m.edsoo.ru/00addecO]]
ypaBHEHHSAM. YJacTBOBATh B
padota Ne2 mo Teme .
COBMECTHOIT paboTe B Iape N I'PYIIIe.
«IEKTPOHTHYIECKAS )
BrICTpanBaTh pa3BEPHYTHIE
TTFICCOTTHAITIIS.

XUMHYECKHE peaKI[un

MIICEMEHHBIE 1 YCTHBIE OTBETHI C
OTOpOIl Ha HHPOPMAITHIO U3 yIeOHHUKa




Ne Tema ypoka KommaectBo gacos DJIeKTpoHHBIE MH(POBBIE 00pa3oBaTeIbHEIE pecypchl |(OCHOBHBIE BHJIBI A TEIbHOCTH
T/ Bcero|[KontpombHsle|[IpakTiaecKie oOyuaromuxcs
paboTeI paboTEI
B pacTBOpax»|] U JIPYrHX HCTOYHHKOB HH(OpPMaINU, B
TOM unciie aTepHeT
18 [[[[O61mas 1 [[bubnuoTeka ITOK https://m.edsoo.ru/00addfe2 ] OOBACHATH 001IIHE 3aKOHOMEPHOCTH B
XapaKTepHCTHKA M3MEHEHNH CBOICTB HEMETALTOB U MX
TaJIOTEHOB. COeIMHEeHHI B TIpeieIaX MaJbIx
XUMIIeCKIe TIEPHOJIOB U TJIABHBIX IO PYIIIT
CBOIICTBA Ha IIpUMepe [TeproamaecKoil CHCTEMBI XHMIIECKHX
xropal| 3JIEMEHTOB C YIETOM CTPOEHHS UX
19 ([[XmopoBomopo. 1 [[BubnuoTeka ITOK https://m.edsoo.ru/00ade104]] aToMoB. XapaKTepH30BaTh (u3mIecKue
CoIsHAS KHCIOTA, 1 XIMHIIEeCKHE CBOIICTBA MPOCTHIX
T~ BEIIECTB TaJIOTEHOB (Ha MpUMepe
CBOTICTBA, MIOMyHeHHIe, XJIOpa) M CIIOJKHBIX BEIIECTB
nprvererie]] (XTO0pOBOIOPO/IA, XJIOPHIAa HATPHUSA),
CITIOCOOBI UX TIOTYIEHHS, IPHMEHEHNE I
20 ([[IIpakTHaeckas 1 1 [[BubmmoTeka ITOK https://m.edsoo.ru/00ade348]] ’
3HAYCHIE B IPHPOJE U JKI3HH
padota Ne 2 110 TeMe
. qenoBeka. OmpeaensTs XJI0pHI-HOHBI B
«TonydeHue coJgHOI
" pactBope. [LltaHupoBath
KHCJIOTHI, H3ydeHHe €€
" OCYIIECTBIIATh Ha MPAKTHKE
CBOIICTB»||
XIMHIECKIE SKCIIePHMEHTHI,
21 ||[[Beraucienns mo 1 [[BubnuoTteka ITOK https://m.edsoo.ru/00ade488]]

YpaBHEHISIM
XIMHYIECKIX PeaKITHil,
€CJIH OJTUH U3
peareHTOoB JIaH B
H30BITKE] |

IIPOBOJINTH HAOIIIO/IeHN ], JIeaTh
BBIBOJIBI IO pe3yJIbTaTaM SKCIEPHMEHTA
IIpU MIPOBeICHIH JTa00opaTOPHBIX
OTIBITOB U MPaKTHIECKHX padoT.
CrenoBath IpaBHIaM Oe30IacHO
paboTs! B 1abopaTopuu MpH
HCII0JIb30BAaHHH XUMHYECKOIH MOCY/IbI U
obopynoBanug. BeicTpanBaTth
pa3BEPHYTHIE MICEMEHHBIE H YCTHBIE
OTBETHI C OMOPOil Ha HH(OPMAITHIO U3




/1

Tema ypoka

KonngectBo gacos

Bcero

KoHTpobHBIE
paboTeI

[IpakTudeckue
paboTEI

DIEeKTpOHHBIE ITU(POBBIE 00pazoBaTEIbHbIE PECYPCHI

OCHOBHBIE BUJIBI J€STEIBHOCTH
00y4aroNuXCcs

yueOHMKa H CIIPaBOYHBIX MaTepHaIOB,
rPaMOTHO HCITOJIB30BATh H3Y4YEeHHBII
ITOHATHITHBIIN aIrapar Kypca XHMUI
EHI | Hayunoe obvsacuenue acnenuil
1.1. Ilpumernums ecmecneeHHOHAYYHblE
HaHUs OJIS1 AHANU3A
cumyayuu/npobaemvi. 1.2. Buibpamuv
lMoOeny, nexcauyyio 6 0CHoge
obvacuenus. 1.3. Boibpams
obvsCcHeH e, Hauboree NoaHo
ompascarouyjee onucaHHbvie npoyeccs.
1.4. Coz0amv obvsacHenue, yxazae
HeCKONbKO NPUYUHHO-CTe0CTNGeHHBIX
ceazeii. 1.5. Boibpamv 603M0#cHbIL
NPOZHO3 U AP2YMEHMUPOBANb GbIOOD.
1.6. Coenams npoeHo3 Ha OCHOBAHUU
NPeONoN*CEeHH020 00BbACHEeHUA npoyecca.
1.7. Ilpueecmu ipuMepbl BO3MOKHOTO
IPUMEHEHHS eCTECTBEHHOHAYIHOTO
3HAHUS [T 001IeCcTBA

22

[[O6mas
XapaKTepUCTHKA
nj1eMeHTOB VIA-

rpyms| ]

[[BubnuoTeka ITOK https://m.edsoo.ru/00ade64al]]

23

[[AnTOTpOIIHEBIE

MO (DHKAIHU CepPHI.

HaxoxaeHue cepbl 0
e€ coeJUHEHUII B
MIpUpOJIE.

[[bubnuoTeka ITOK https://m.edsoo.ru/00ade64al]]

OOBACHATH 001IIHE 3aKOHOMEPHOCTH B
H3MeHeHHH CBOICTB 3IeMeHTOB VIA-
TPYIIIBI K MX COSAMHEHHUI C YIETOM
CTPOCHHS HX aTOMOB. XapaKTepH30BaTh
(dbu3mgeckne H XUMHUSCKHE CBOHCTBA
IIPOCTOT O BellleCTBa Cephl U eé
coeIHHEeHN  (cepoBO0pPO/Ia, OKCHJIOB
Cepbl, CepHOI KHCIOTHI, CYIb(aToB),
CIOCOOBI X MOJIyIeHUs, IpUMEHeHIEe H




No Tema ypoka KougecTBo 4acos DIIEKTPOHHBIE U(POBBIE 06pa30BaTeIbHBIE PECYPCH ||(OCHOBHBIE BUIbI JAEATEIBHOCTH
T/ Bcero|[KontpombHsle|[IpakTiaecKie oOyuaromuxcs
paboTeI paboTEI
Xummieckue 3HAYEHHUE B IPHPOJIE U KU3HU
CBOICTBA CEPHI]] venoBeKa. OIpeeNaTh Halude
24 ([[CepoBoxopor, 1 [[Bubnuoreka ITOK https://m.edsoo.1u/00ade802]] CyTb(aT-HOHOB B pacTBOpe. OOBACHATS
CTpoeHTe, CYIIHOCTD 5KOJOTHYECKH IIPOOIEM,
(busimIecKe 1 CBS3aHHBIX C IEPepaboTKOil
X MMIIECKHE coeuHeHUI ceprl. [ItaHpoBaTh U
cBoficTBal] OCYIIECTB/IATh Ha IPAKTHKE
: XHMHYECKIE YKCIIEPUMEHTHI
25 |[[Oxcumsr cepsr. 1 [[bubnuoTeka ITOK https://m.edsoo.ru/00adea28]] ’
IIPOBOIMTH HAOIIIONEHHUS, JIeIaTh
CepHas KucoTa,
BBIBOJIBI II0 PE3YIbTaTaM
usmeckue u
skcrepuMenTa. Cle10BaTh paBHiIaM
XHMUYECKIIE o
- Oe3omacHoOIl paboTHI B TabopaTopHu
CBOJICTBA, 3
IIPH HCII0IB30BAHUH XHMHYIECKOM
npuMeHeHne] |
ocyIsl U 060pynoBanus. [IpoH3BOIUT
26 ||| [Xumnyeckue 1 [[bubmnoTteka ITOK https://m.edsoo.ru/00adec8a]| e —
PEARREH, SRR B ypaBHEHHAM. VICI10Ib30BaTh IPH
OCHOBE BBITIOJIHEHNH Y9eOHbIX 3a1aHuil TEKCTHI
MBI ICH GRS yaeOHUKa, CIIPAaBOYHBIE MaTEPHAIIBI
CII0C00a MOy HeH A (TIepHOAMIECKYIO CHCTEMY
CEpHDN BHUIIOTAL XIMHYIeCKHX 31eMenTos J1. 1.
Xumirieckoe MeHieneeBa, TabINIy pacTBOPUMOCTH
SATPASHCHHC KHCJIOT, OCHOBAHUII U colIeil B BOJE,
RPYRAIOIEM KR 37IeKTPOXUMHYECKHUIT DSl HAIIPSIKEHU I
COETHHEHUAMH Cephi]] MeTaiI0B). Mcrons30BaTh Ipu
27 ([ [BeraucaeHme 1 [[bubnuoTeka ITOK https://m.edsoo.ru/00adec8a]] BBITIOJTHEHHH YIeOHBIX 3aaHUil U B
MaccoBOIl 01 IIPOLIECCE HCCIIEN0BATENLCKOI
BBIX0J1a [IPOJYKTA e TEIbHOCTH HAYIHO-TIOMYJIIPHYIO
peaxiun] | IUTEpaTypy XHMHYECKOTO COEPIKAHMUS,

CIIPaBOYHBIE MaTepUAIIbl, PECYPCHI
HHTepHeTa




Ne Tema ypoka KommaectBo gacos DJIeKTpoHHBIE MH(POBBIE 00pa3oBaTeIbHEIE pecypchl |(OCHOBHBIE BHJIBI A TEIbHOCTH
T/ Bcero|[KontpombHsle|[IpakTiaecKie oOyuaromuxcs
paboTeI paboTEI
28 [[[O6m1as 1 [[bubnuoTeka ITOK https://m.edsoo.ru/00adeeat]| OOBACHATH 001ITHE 3aKOHOMEPHOCTH B
XapaKTepHCTUKA M3MEHEHNH CBOICTB 3JIEMEHTOB VA-
3JIeMeHTOB VA- TPYIIIBI U MX COEAMHEHUI ¢ YIETOM
TPYIIHBL. A30T, CTPOEHMHS X aTOMOB. XapaKTepH30BaTh
pacIpocTpaHeHHe B (u3MIeCcKIe N XHMHIECKHE CBOHCTBA
npupoje, pusmieckne IIPOCTHIX BEIIECTB a30Ta u ¢ocopa
11 XUMHIYECKHe UX COeUHEHNII (aMMHaKa, colei
CBOICTBA]] aMMOHUS, a30THOI KUCIIOTBI, HUTPATOB,
29 ||[[AMMuax, ero 1 [[Bu6nuoteka ITOK https://m.edsoo.ru/00adf004]] oxenyia Gocdopa (V) u pocdoproit
busmecKe 1 KHCIIOTHI, (pochaToB), CIOCOOBI HX
T MONTyYeHNs, IPUMEHEeHNe U 3HAUCHIIE B
CBOTICTBA, TIOMyHeHITe IPUpPOJIE H KU3HH JeIOBEKa.
1 mpiMenere]] OrmpeieNIaTh HOHBI aMMOHHS 1
ocatnoHs! B pacTBope. OOBACHATH
30 ([[IIpakTHIecKas 1 1 [[bubnuoTeka ITOK https://m.edsoo.ru/00adf1 80]] Godp P P
CYIIHOCTH 3KOJIOTHYECKIX TTPO0IeM,
padota Ne 3 1o Teme
CBSI3aHHBIX C HAXOXK/ICHHEM
«ITony4yenue .
coelMHEeHNI a3oTa H ocdopa B
aMMHaKa, H3ydeHHe "
" OKpyxatromieii cpene. [LtanmpoBaTh n
€ro CBOICTB»] ]
OCYIIECTBIIATh HA MPAKTHKE
31 ([[A3oTHas KucioTa, €€|| 1 [[bubnuoTeka ITOK https://m.edsoo.ru/00adf306]] XIHMITYECKIIE SKCTIEPHMEHTHI,
(husIIecKue I IIPOBOIUTH HAOIIIOIEHN, Ie1aTh
SIMITICCRRG BBIBOJIBI 110 PE3YIIbTaTaM SKCIIEpHMEHTA
cBoficTBa]] IIpH TIIPOBEIEHUH J1a00pPaTOPHBIX
32 ([[Mcmomp30BaHme 1 [[BubmuoTeka ITOK https://m.edsoo.ru/00adf518]] OIBITOB H IIPAaKTHIECKOI pabOTHI.

HHUTPATOB U COJIEH
aMMOHH B KaUeCTBe
MHIHEPaTbHBIX

Y100 peHHil.
XUMHIeCcKoe
3arpsA3HEHHE

CrnenoBath IpaBHIaM Oe30IacHO
paboThI B 1a00paTOpHHU TIpH
HCII0JIb30BAHUH XUMHYECKOH MOCYIbI U
obopynoBanus. IIpon3Bo T
BBITHCIIEHHS 110 XUMUYEeCKHM
ypaBHEeHUSIM. VICIIOIB30BaTh MpH




Ne Tema ypoka KomnmaectBo gacos DeKTpOHHBIE ITU(poBBIe 00pazoBaTeIbHbie pecypchl ||OCHOBHBIE BUBI IS TEIbHOCTH
T/ Bcero|[KontpombHsle|[IpakTiaecKie oOyuaromuxcs
paboTeI paboTEI
OKpYyJKaromie cpeibl BBITIOJTHEHIH YIeOHBIX 3aJaHUIl TEKCTHI
COEIMHEHUSMHI yaeOHHKa, CIIPaBOYHbIE MaTePHAIIbI
a3oTal] (TIepHOIMYSCKYIO CHCTEMY XUMIYECKIX
33 |[[@ocdop. Okcun 1 [[BubmuoTeka ITOK https://m.edsoo.ru/00adf68a]] snementos /1. 1. Menerneesa, Tabimity
bocdopa (V) i PacTBOPHMOCTH KHCIIOT, OCHOBAHUIT 1
bochopHas KucioTa, coJieil B BOJIE, MEKTPOXUMHIYECKUIT psil
bisimIecke 1 HampsuKeHHI MeTalIoB
I — EHI" 1 Hayunoe obvacrhenue sagnenuti
. — 1.1. [lpumernums ecinecmeeHHoOHAyYHbIE
2
nonyTerme]] 3HaHUA O/ AHAAU3A
cumyayuu/npobaemoi. 1.2. Buibpaniv
34 ([[Hcmomp30BaHNe 1 [[bubnuoTeka ITOK https://m.edsoo.ru/00adfc20]]
lModenb, 1excaujyio 6 0CHoge
(bocdatoB B KauecTBe
obvacrHenus. 1.3. Boibpams
MHHEPaIbHBIX
. obvscHeH e, Haubonee NoIHO
Y100 peHHIl.
ompasicaroujee onucaHHbvle NPoyeccyl.
3arps3HeHne
. 1.4. Coz0amv obvsacHeHue, yxazae
MIPHPOTHOMN CPeIbl
HeCKONbKO NPUHUHHO-CTe0CHGEeHHBIX
tbocharamu]| % %
ceazeil. 1.5. Boibpams 603moxcHbII
NPOZHO3 U APZYMEHINUPOGANb GbIOOD.
1.6. Coenams npoeHo3 Ha ocHoeaHuu
NPeodnoNHceHH020 0bbACHe A npoyecca.
1.7. Ilpueecmu ipuMepbl BO3MOKHOTO
IPUMEHEHHS eCTeCTBEHHOHAYIHOTO
3HAHUS JUIS 001eCcTBA
35 ||[[Yraepoxn, 1 [[bubanoTteka ITOK https://m.edsoo.ru/00adfd9c]] OOBsACHATH 001ITIe 3aKOHOMEPHOCTH B

pacIpocTpaHeHne B
npupoje, Gpusmaeckue
H XHUMITIECKIe
cBoiicTBa]|

H3MeHeHHH CBOICTB 31eMeHToB IVA-
TPYIIIIBI U X COSINMHEHUI C YIETOM
CTPOEHHS HX aTOMOB. XapaKTepH30BaTh
bu3mIecKkne 1 XUMHUECKHE CBOHCTBA




Ne Tema ypoka KommaectBo gacos DJIeKTpoHHBIE MH(POBBIE 00pa3oBaTeIbHEIE pecypchl |(OCHOBHBIE BHJIBI A TEIbHOCTH
T/ Bcero|[KontpombHsle|[IpakTiaecKie oOyuaromuxcs
paboTeI paboTEI
36 |[[Oxcums! yriaepona, 1 [[bubmuoTeka ITOK https://m.edsoo.ru/00adfebe]] IPOCTHIX BENIeCTB yIiIepoaa i KpeMHHS
ux pu3nvecKue n 1 UX COeIMHEHHII (OKCHJIOB yIIepo/a,
XIMHYIECKHE YTOITBHOI KHCIIOTHI, KapOOHATOB,
CBOIICTBA. OKCHJIa KPeMHHS, KPEeMHIEBOIT
DKOJIOTHYECKHE KHCJIOTBI, CHJINKATOB), CIIOCOOBI HX
PO OIIEMBI, MONTyYeHHS, IPUMeHeHNe U 3HAUCHIIE B
CBSI3aHHBIE C OKCHIIOM IPUpPOJIE U KU3HH JeJIOBEKa.
yriaepoaa (IV)]] OOBACHATH MPHINHHO-CIIEACTBEHHYIO
37 ||[[[YrompHas kucmora u|| 1 [[Bubnuoteka ITOK https://m.edsoo.ru/00ae006¢]] CRASE. CTPOCHAC BCICCTRA. — > CRBOHCTER
eé corm]] — MpHMeHEeHNe — Ha IpIMepax
COEIMHEHHH Yraepoaa H KPeMHHUS.
38 [[[[IpakTHaeckas 1 1 [[BubmuoTeka ITOK https://m.edsoo.ru/00ae027e]]
OrmpeniensaTh KapOOHAT- U CHUTHKAT-
padota Ne 4 1o Teme
: HOHBI B pacTBope. OOBICHATH
Ilonydyenue
CYIIHOCTH 3KOJIOTHYECKHX ITPOOIIeM,
YTJIEKHCIIOTO Ta3a.
CBSI3aHHBIX C HAXOXKJICHHEM
KauectBeHHas .
VIJIEKHCIIOTO Ta3a B OKPY KalomIei
peaknusa Ha KapOoHaT-
" cpene. [ToxrBep:kaaTh OCOOCHHOCTH
HOH
COCTaBa OPTaHHIECKUX BEIECTB
39 ([[ITepBOoHaUYaTBHBIC 1 [[BubmuoTeka ITOK https://m.edsoo.ru/00ae054e]] [pUMepaMH TIPOCTHIX COeTMHE it
TOHATHS 00 (MeTaH, 5TaH, STIWIEH, alleTHIEH,
OPLAIECRER STaHOJ, TINIEPHH, YKCYCHAs KUCIIOTa),
BCILECTBaX Kak O B3aHMOCBSA3b HEOPTaHUIECKHX
COCTHHCHIIX COeIMHEHHIT YIIIEpoIa U OPraHHIECKIX
yraeponal] BemiecTB. OINICHIBATE POIIb OEIKOB,
40 ||[[KpemHHit u ero 1 [[bubanoteka ITOK https://m.edsoo.ru/00ae080a]] JKHUPOB H YTJIEBOOB B
COeTHHEHNA | | (G YHKITHOHHPOBAHHIH KUBBIX
41 ||[[TIpaxTHIecKas 1 I [[Butmuoreka ITOK https://m.edsoo.1u/00ae0bf2]] OPLaBINOR, LOLTAl NP HPOITI

padota Ne 5. Pemrenne
SKCIIEPHUMEHTATBHBIX

HCTOYHHKOB YTJIEBOJIOPOJIOB, HX POJIb B
OBITY H TpOMBINIUIEHHOCTH. [TpoBOITH




Ne Tema ypoka KomnmaectBo gacos DeKTpOHHBIE ITU(poBBIe 00pazoBaTeIbHbie pecypchl ||OCHOBHBIE BUBI IS TEIbHOCTH
T/ Bcero|[KontpombHsle|[IpakTiaecKie oOyuaromuxcs
paboTeI paboTEI
3a71a4 110 TeMe BBIYHCIICHHS 110 YPaBHEHUSIM
«Baxneitnme XUMHYeCKHX peakiuii. [ItaHuposats 1
HeMeTaJUIbl H UX OCYIIECTBIIATh Ha MPAKTHKe
COEIMHEHNS» || XUMIYeCKHE 3KCIIEPUMEHTHI,

42 ||[[KonTponbHas 1 1 [[ButmuoTeka ITOK https://m.edsoo.ru/00ae0el8]] POBOJNTH HAOMIONCHNS, JIelIaTh
paGoTa Ne3 o Teme BBIBOJIBI 110 pe3yIbTaTaM dKCIIepHMEHTa
«Bakicitiiie IpU IpOBeIeHHH JTab0opaTOPHBIX
T —— OTIBITOB U MPAKTHUECKUX PaboT.
coe/THHe S]] CrnenoBath ImpaBmIaM Oe30IacHOi

paboThI B 1a00paTOpHU TIpH
HCIIOJIb30BAHUH XHMHUYECKOI HOCY/IbI U
obopynoBanus. Hcnoap30BaTh MpH
BBITIOJTHEHHH YUIeOHBIX 33aaHUI TEKCTHI
yueOHIKa, CIIpaBOYHbIE MaTePHAaIbI
(ITepuogumgaecKkyro cUCTEMY
XHUMHYECKUX 31emMeHToB J[. M.
MeHnjieneeBa, TaOIHUITy pacCTBOPHMOCTH
KHCJIOT, OCHOBAHHII U colieil B BoJE,
ANEKTPOXUMHYECKUIT PSJI HalPSKEHU I
METaJLJIOB

43 ||[[O6mmas 1 [[BubnuoTeka ITOK https://m.edsoo.ru/00ael03e]] PacKkpbIBaTh CMBICT H3yIaeMBIX
XapaKTepHCTHKA HOHSTHI U IPHMEHSTh 3TH MOHATHS
XUMIYECKHX IIPU OITICAHHIH CBOIICTB BEIIECTB U HX
3IIEMEHTOB — npeBpatieHnil. OOBACHATH o0IIHe
METaJIOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOIICTB

Mertamindaeckas CBSI3b
1 MeTaUIniaecKas
KpHCTaJUTHIeCKas
peméeTka. Ou3ndecKue

9IEMEHTOBMETAIUIOB U UX COEIHUHEHHIT
C YIETOM CTPOEHHS UX aTOMOB.
XapaKTepH30BaTh CTPOEHHE METAILIOB,
obrre ¢pu3nYecKne U XHMHUECKHe




Ne Tema ypoka KommaectBo gacos DJIeKTpoHHBIE MH(POBBIE 00pa3oBaTeIbHEIE pecypchl |(OCHOBHBIE BHJIBI A TEIbHOCTH
/T Bcero||KorrpomsHble| [IpakTiueckue 00yJaroIIXcs
paboTeI paboTEI
CBOICTBA MeTa/LIOB] | CBOMCTBa METAJIIOB. XapaKTepH30BaTh
44 |[[Xumudeckie 1 [[BubnuoTteka ITOK https://m.edsoo.ru/00ael 156]] obume CrIoco0b! MOTYIEHIS METAILTOB.
CBOICTBA METAIIOB OmHcHIBaTh CIIOCOOBI 3aIIHTHI
1K TPOXIMHYECKILT MeTaJJIoB OT Koppo3mu. Clie10BaTh
DSUT HaIIpSDK eHIT IpaBHIaM Oe30ImacHoi paboThI B
MeTaIoB] ] TabopaTopuH IIPH HCIIOTb30BaHHH
XIMIIECKOI TIOCYIBI H 000PYI0BAHHSL.
45 ||[[Obume croco0s! 1 [[BubmuoTeka ITOK https://m.edsoo.ru/00ael 156]]

MMOTYYCHUS METAJLJIOB.
CiiaBel, BeranciaeHus
110 YpaBHEHHUSM
XUMHYECKHX PeaKIlHii,
€CJIH OJHH M3
pEareHTOB COJIEPKHUT
npuMecH] |

46

[[[TonsTHE O
KOPPO3HH METAILIIOR | |

[[bubmuoTeka ITOK https://m.edsoo.ru/00ael278]]

[Tpon3BoaUTH BEIYUCIEHUS 110
YpaBHEHHSM XHMHUYECKIX PEeaKIHil,
€CJIH OJINH U3 PeareHTOB COAEPKUT
IpPUMECH. YYacTBOBaTh B COBMECTHOII
paboTe B mape IWIH TPYyIIIIe.
lcronp30BaTh P BRITOIHEHUU
yaeOHBIX 3aljaHIil TEKCTHI yaeOHUKa
CIPaBOYHBIE MaTEPUAIIbI
(ITepuogmyecKkyro cUCTEMY
XUMHYeCKHX 31eMeHToB J1. M.
MeHnjieneeBa, TabIUITy pacCTBOPUMOCTH
KHCJIOT, OCHOBAHHII 1 COJIEH B BOJIE,
AIEKTPOXUMHUYECKHIT PSiJI HAPSIKEHUIT
METAJIJIOB)

EHI" 1 Hayunoe obvachenue sgnenutl
1.1. [lpumernums ecinecmeeHHoOHAyYHbIE
3HAHUA O AHAIU3a
cumyayuu/npobaemoi. 1.2. Buibpaniv
lMoOeny, nexcaujyio € 0cHoge
obvacHenus. 1.3. Buibpams
obvsacHenue, Haubolee NoIHO
ompasicaroujee onucanHbvie npoyeccs.
1.4. Coz0amv obvscHeHue, ykazae




Ne Tema ypoka KommaectBo gacos DJIeKTpoHHBIE MH(POBBIE 00pa3oBaTeIbHEIE pecypchl |(OCHOBHBIE BHJIBI A TEIbHOCTH
T/ Bcero|[KontpombHsle|[IpakTiaecKie oOyuaromuxcs
paboTeI paboTEI
HeCKONbKO NPUHUHHO-Ce0CHIGeHHbIX
ceazeil. 1.5. Buibpams 603MocHbII
NPOSHO3 U APSYMEHMUPOEAs 6b160p.
1.6. Coenams npocHo3 Ha ocHoeaHuu
NPeoodceHH 020 0bbACHeHUS npoyecca.
1.7. Ilpueecmu ipuMepbl BO3MOKHOTO
IPUMEHEHHS €CTECTBEHHOHAYTHOTO
3HAHUA JIUIS 00IIecTBa
47 ||[[IIlemounbie 1 [[bubmuoTeka ITOK https://m.edsoo.ru/00ael 4b2]] OOBACHATH 001IIHE 3aKOHOMEPHOCTH B
MeTaslbl | | H3MEHEHHH CBOIICTB
48 |[[Oxcums! u 1 [[Bubnuoteka ITOK https://m.edsoo.1ru/00ael4b2]] 37IEMEHTOBMETA/UIOB I HX COSMHEHHI
FIIPOKCHTBT HATPHS 1 B TPYIINAaX ¢ YIETOM CTPOSHHUS HX
kams]] aToMOB. XapaKTepn30BaTh (PH3mIecKne
49 ||[[IMexouno3emembHble|| 1 [[BubmmoTeka ITOK https://m.edsoo.ru/00ael 5e8]] PeSESESERSIRERSS
. BEIIECTB METAJIOB H HX COSIMHEHUIT
METaJLTBI — KAIBITHI 0 .
. (OKCHIOB, THAPOKCHIOB, CONEH),
MarHmii ||
CIIOCOOBI UX TOTYIeHHS, IPHIMEHEHHE H
50 ([[Baxuefimme 1 [[bubnuoTeka ITOK https://m.edsoo.ru/00ael Se8]] 3HAUEHIe B IPHPOJIE I KI3HU
COCAHHCHIA genoBeka. Y CTaHABINBATh
KaTbIA]] [IPUIIHHOC/IEICTBEHHYIO CBSI3b:
51 [[[O6o0rIeHHe 1 1 CTpOeHHe BelllecTBa — CBOilcTBa —
CHCTeMaTH3aIHs IpUMeHeHHe — Ha IpHMepax
3HAHUT] | M3ydJaeMbIX BelllecTB. Pacmo3HaBaTh ¢
52 ||[[KécTkoCcTh BOABI H 1 [[Bu6nuoteka ITOK https://m.edsoo.ru/00ael 886]] MOMOMIBIO Ka9eCTBEHHBIX PeaKIIHi
oL ea HOHBI METAJUTOB: MarHUs, KaJIbIIHA,
yerpaners] ] AIOMUHHU S, ITUHKA, kelte3a (II) u
53 ([[I[IpakTHaeckas 1 1 [[BubmuoTeka ITOK https://m.edsoo.ru/00ael ae8]] pCeRH (I, MoTH (), JlomaneitgTs

pabota Ne 6 110 Teme
"XKECTKOCTh BOJIBI U

aM(OTepHBIIl XapaKTep OKCHJIOB U T
THIPOKCUJIOB TFOMHHUS U IUHKA




Ne Tema ypoka KomnmaectBo gacos DeKTpOHHBIE ITU(poBBIe 00pazoBaTeIbHbie pecypchl ||OCHOBHBIE BUBI IS TEIbHOCTH
T/ Bcero|[KontpombHsle|[IpakTiaecKie oOyuaromuxcs
paboTeI paboTEI
METOJEI eé [InaHupoBaTh U OCYIIECTBIATH Ha
ycTpaHneHus" || MpaKTUKE XUMHUYECKHUE YKCIIePHMEHTHI,
54 ([[AmromuHmii]] 1 [[ButnuoTeka ITOK https://m.edsoo.ru/00aelc64]] MPOBOJITH HAOMIONICHILS, JIeTaTh
BBIBOJIBI T10 pe3y/IbTaTaM YKCIEpPUMEHTa
55 [[[AMdoTepHBIE 1 [[BubnuoTeka ITOK https://m.edsoo.ru/00aelc64]] B pesy P
- IIpH TIPOBeIEHHH Jab0opaTOPHBIX
CBOIICTBA OKCHJIAa 1
OTIBITOB U MPAKTHUECKUX PadoT.
ruapokcual | .
CrnemoBaTh IpaBuiIaM Oe30macHO
56 ([[*Kene3o0]] 1 [[BubmmoTeka ITOK https://m.edsoo.ru/00aeld86]] paGoTH! B 1a60PaTOPUIL TIpH
57 |[[Oxcumsl, 1 [[bubnuotexa ITOK https://m.edsoo.ru/00ae3 5e6]] HCIOJIb30BAHII XUMHYECKOI ITOCYIBI
THIPOKCH/TBI M COJIH obopynoBanus. [Ipou3BoUTH
Kenesa (II) u xenesa BBEIYHCIIEHHS 110 XHMUYECKHM
(Im]] ypaBHEHHAM. YUacTBOBAThb B
58 |[[0606mere 1 1 COBMECTHOI paboTe B Iape WIN TpyIIe.
CHCTeMAaTH3aITHs BricTpanBaTh pa3BEPHYTHIE
3HAHIH]] HMICbMEHHBIE U YCTHBIE OTBETHI C
oTopoil Ha HH(popMaIuIo U3 yueOHUKa
59 ([[IIpakTHaeckas 1 1 [[BubmuoTeka ITOK https://m.edsoo.ru/00ae3deg]] 2 Dopasn ¥
H CIIPaBOYHBIX MaTepHAIOB, TPAMOTHO
pabota Ne 7. Penienne - -
HCTIOJIb30BaTh U3YUCHHBIH TOHSATUIHBII
SKCIEPHMEHTAThHBIX
ammapar Kypca XUMHHI
3ajad 1o TeMe .
. EHI" 1 Hayunoe obvachenue sagienuti
«Baxneime
1.1. Ilpumernums ecmecmeeHHOHAYYHbIE
MeTalTbl H UX
1l 3HaHUA O AHAIU3a
COEIMHEHUS
A cumyayuu/npobaemoi. 1.2. Buibpamob
60 |([[BerauciaeHNs O 1 [[bubmuoTeka ITOK https://m.edsoo.ru/00ael 750]]

ypaBHEHHIM
XIMHYECKHX PeaKIItii,
€CIIH OJHH U3
peareHToB JIaH B
H30BITKE WTH
COJIEPKUT IIPUMECH.

lModenb, 1excaufyio 6 0CHoGe
obvscrHenus. 1.3. Boibpams
obvsacHenue, Haubolee NoIHO
ompasicaroujee onucaHHvle npoyeccy.
1.4. Coz0amv obvscHeHue, yxazae
HeCKONbKO HPUHUHHO-C1e0CHBEHHBIX




Ne Tema ypoka KommaectBo gacos DJIeKTpoHHBIE MH(POBBIE 00pa3oBaTeIbHEIE pecypchl |(OCHOBHBIE BHJIBI A TEIbHOCTH
T/ Bcero|[KonTponbHsle|[[IpakTiaecKie oOyuaromuxcs
paboTeI paboTEI
Brrancnenus ceazeil. 1.5. Buibpams 603Mm04cHbII
MaccOBOII JIOJTH NPOSHO3 U APSYMEHMUPOeants 6b160p.
BBIX0/1a IIPOAYKTa 1.6. Coenams npoeHo3 Ha ocHoeaAHUU
peakiun] | NpeodIoNCeHH020 0bbACHeH U npoyecca.

61 |[[O606merme n 1 1.7. IIpueecmu ipuMepbl BO3MOKHOTO
CHCTeMATH3AIILS IPUMEHEHHS €CTeCTBeHHOHAYTHOTO
sammii]] 3HAHUA /I 00IIecTBa

62 |[[KouTpoapHas 1 1
pabota Ned o Teme
«Baxneime
METaJLTBI M UX
COeJTHHEHHS» |]

63 |[[BemectBa u 1 [[bubnuoTeka ITOK https://m.edsoo.ru/00ae3f50]] XapakTepH30BaTh pPoJib XUMHHU B
MaTepHabl B pa3IIHBIX chepax AeATeTbHOCTH
MTOBCEIHEBHOI JKU3HU ITr01eil, OCHOBHBIE BEIleCTBA U
qeoBeKa) | MaTepHaIbl, IPIMEHIEMbIe B JKU3HH

64 |[[Xumugeckoe 1 [[ButnuoTeka ITOK https://m.edsoo.1u/00ae4270]] COBPEMEHHOTO "eToBeKa. OOBACHATE
sarpa3HeHIe yCJIOBHA 0€30ITacCHOTO HCIIOIb30BAHUS
OKpyKarorteit cpersi]] BEIECTB H XUMHYIECKH PeaKIHil B OBITY.

65 ([[Ponb xummu B 1 [[bubnuoTeka ITOK https://m.edsoo.ru/00ae4270]] ALAIERARORATE K KDHTIEICORN

OIIEHHMBATh HH(OPMAIIHIO O BIISHUI
peneHnn

IIPOMBIILICHHOCTH, CETBCKOTO
3KOJIOTHIECKUX .
I XO03SIICTBA, TPAHCIIOPTa EI Ip. HA

COCTOSTHIE OKPYIKAIOMIel cpensl. YMeTh

66 [O6001IeHIE 1 1 [[BubnunoTeka ITOK https://m.edsoo.ru/00ae0dOa]] OKa3BIBaTb MEPBYIO IOMOIb TIPH
CHCTCMAaTH3aIA XMMHIYECKHX 0KOraX H OTPaBIeHHSX.
SHAHH]] [IpUHUMATh yYacTHe B 00CYKIeHHH

67 || ObobmeHne 1 1 [[bubmuoTeka ITOK https://m.edsoo.ru/00adb33c]] Ipo0IeM XUMHIIECKOIt 1
CHCTeMaTH3aIHs 9KOJIOTHYIECKOI HAallPaBJICHHOCTH,




Ne Tema ypoka
i

KonngectBo gacos

DIEeKTpOHHBIE ITU(POBBIE 00pazoBaTEIbHbIE PECYPCHI

OCHOBHBIE BUJBI AeSITECIBHOCTH

Bcero|[KontpoibHeie|[IpakTideckue 00yJarOIIIX CSL
paboTeI paboTEI

3HaHUI|] BBICKA3bIBATh COOCTBEHHYIO TTO3HIIIIO
68 ||[[O600menne 1 1 [[BubmnoTeka ITOK https://m.edsoo.ru/00ad9cb2]] IO PodIeMe U MpejUIaraTh BO3MOXKHBIS

cHucTeMaTH3aI g IIyTH €€ peleHHs

3HAHUI] | EHI" | Hayunoe obvsacHeHue senentil
OBIIEE KOJIMUECTBO || 68 1 7 ;?;H]IE?;;H ;i::;lzzflecrffGQHHOHaytIHbIe
ety cunyai ul:_;/ﬁ o6§esz 1.2. Beibpamos
[TPOI'PAMME myayuu/npoonemor. 1.2, 7%

lMoOeny, nexcauyyio 6 0CHoge
obvacuenus. 1.3. Boibpams
obvsCcHeH e, Hauboree NoaHo
ompascarouyjee onucaHHbvie npoyeccs.
1.4. Coz0amv obvsacHenue, yxazae
HeCKONbKO NPUYUHHO-CTe0CTNGeHHBIX
ceazeii. 1.5. Boibpamv 603MouCHbII
NPOZHO3 U AP2YMEHMUPOBANb GbIOOD.
1.6. Coenams npoeHo3 Ha OCHOBAHUU
NPeONoN*CEeHH020 00BbACHEeHUA npoyecca.
1.7. Ilpueecmu ipuMepbl BO3MOKHOTO
IPUMEHEHHS eCTECTBEHHOHAYIHOTO
3HAHUS [T 001IeCcTBA




TEMATHYECKOE INTAHHPOBAHHE

8 KJIACC

No HaunmenoBanue KomiaectBo wacos DneKTpoHHBIe (I POBLIE)

0/l pasfenoBUTeM  ([Beero KoHTpobHbIe| | [[pakTiIeck e 00pa3oBaTebHBIE PECYPCHI

HPOTPaNMEE paboThI paboTHI

Pasgen 1. llepsonayajibHble XHMHYeCKH e IOHATHS

1.1||XumMns — BaxHas 5 2 [[BubnnoTtexa ITOK
o01acTh https://m.edsoo.r/7f41837¢]|
€CTECTBO3HAHUS 1
IIPAKTHYECK O
JesITeTbHOCTH
geloBeKa

1.2|BemectBa u 15 1 BeequTe  ||[[Bubanotexa IIOK
XHMHYecKHe peaKIini sHaueHue |https://m.edsoo.ru/7f41837¢]]

J100aBUTEL CTPOKY

Hrtoro o pasgeny 20

Pa3zgen 2. BaxHeillllne NpeAcTaBHTe/ 1M HeOPraHNYeCKHX BellleCTB

2.1|Bo3ayx. Kucmopo. 6 [[BubinoTtexa IIOK
ITonsatue 00 oKcHIax https://m.edsoo.ru/7f41837c¢]]

2.2|[Bogopox.Ilonarue o 8 1 [[BubnnoTtexa IIOK
KICIIOTaX U COJIIX https://m.edsoo.r/7f41837¢]|

2.3|[Boxa. PactBOpHI. 5 1 1 [[BubnnoTtexa ITOK
[Tonsatue 00 https://m.edsoo.r/7f41837¢]]
OCHOBAaHUAX

2.4|/OcHOBHBIE KJIaCChHI 11 1 1 [[BubinoTtexa IIOK
HeOpTraHHIeCKHIX https://m.edsoo.ru/7f41837c¢]]
coeIMHEeHUIT

J100aBUTE CTPOKY

Hrtoro o pasgeny 30

Pasnen 3. Ilepuoaniecknii 3akoH u Ilepuognyeckasi cucreMa XHMHYeCKHX 3/1eMeHTOB /1.
H. Menneneesa. CTpoeHHe aTOMOB. XUMHYecKasi CBSI3b. ORHCINTEIBHO-
BOCCTAHOBHTE/IbHbIE PeaKIHH

3.1

IIepuomdecKmit
3aKOH H
IIepuoanyaeckas
CHCTEMAa XHMHIECKIX
anemenToB /J[. 1.
Menneneena.
CrtpoeHue aToma

7

[[BubnnoTtexa ITOK
https://m.edsoo.r/7f41837¢]|

32

XuMHnJeckas cBA3b.
OKHUCIUTENIBHO-
BOCCTAaHOBHUTEIBHEIE

peaKIu

[[BubnnoTtexa ITOK
https://m.edsoo.r/7f41837¢]|

J100aBUTE CTPOKY




Ne Hanmenosanue Komiaectso wacos DneKTpoHHbIe (ITH(POBLIE)
I/l  pa3sfenoBUTeM  ([Beero KoHTpombHble| [IpakTiiecK e 00pa3oBaTebHbIE PECYPChI
THIOLPAMMBL paboTHI paboThI
IToro mo pa3nerny 15 [[bubmanoTtexa ITOK
https://m.edsoo.1u/7f41837¢]]
J[00aBUTH MOJIYIIb
J100aBUTH pa3jaeln
3 [[bubmanotexa ITOK
[ToBTOpEHUE https://m.edsoo.1u/7f41837c]]
OBIIEE KOJIMYECTBO || 68 4 5
JACOB I1IO
[TPOTPAMME
9 KJIACC
No HanmenoBanue KomuaectBo wacos DneKTpoHHBIE (ITH(POBEIE)
/I pasuenoBUTEM  (Beero KoHTpobHETe|| [[paKTIHecKie 00pa3zoBaTeIbHBIE PECYPCHI
HPOTPaMMBbI paboTHI paboTHI
Pasnen 1. BemecTBo M XUMHYeCKHE PeaKIIHH
1.1|IToBTOpeHNE U S 1 [[Bubmoteka ITOK
yIIIyOIeHHe 3HaHHI https://m.edsoo.r/7f41a636]|
OCHOBHBIX pa3JielioB
Kypca 8 Ki1acca
1.2{|OcHoBHBIE 4 [[Bubmmoteka ITOK
3aKOHOMEPHOCTH https://m.edsoo.m/7f41a636]|
XHUMHYECKHX PeaKIIHil
1.3 || DneKkTponuTHieckas 8 1 1 [[Bubmoteka ITOK
TTHCCOITHALIIAL. https://m.edsoo.m/7f41a636]|
XUMHIYECKHE peaKITHI
B pacTBOpax
J100aBUTH CTPOKY
Hrtoro o pazneny 17
Pasgena 2. HemeTa1iibl H UX coeIHHEHHUS
2.1||O6mas 4 BBEINTE 1 [[Bubmmoteka ITOK
XapaKTepHCTHKA 3HaUEHHE https://m.edsoo.1/7f41a636]]
XUMHIYECKUX
31eMeHToB VIIA-
TPYIIIBL. ['aloTeHbl
2.2||Obmas 6 [[Bubmmorexka ITOK
XapaKTepHCTHKA https://m.edsoo.m/7f41a636]|
XUMHYECKHX
3JIeMEeHTOB VIA-
rpymisl. Cepa u e€
COEIMHEHUS
2.3 | O6mras 7 1 [[Bubmoteka ITOK

XapaKTepPUCTHKA

https://m.edsoo.r/7f41a636]]




Ne
/o

HaumeHoBaHue
pas/iesioB U TEM
MPOT paMMBI

KomngectBo gacoB

Bcero

KonTpoabHbIE

IIpakTHueckue

paboTh paboThI

DnekTpoHHBIE (ITH(POBLIE)
00pa3oBaTebHbIE PECYPCHI

XUMIYECKHX
3JIeMEHTOB VA-
TPYIIBI. A30T,
dochop u ux
COEIMHEHNS

24

OO6masg
XapaKTepUCTHKA
XUMIYECKHX
areMeHToB [VA-
TPYIIBL. YTIepoa u
KPEeMHHIT H UX
COEIMHEHNS

[[Bubmoteka ITOK
https://m.edsoo.1/7f41a636]]

J100aBUTE CTPOKY

IToro mo pa3zieny

23

Pasgea 3. MeTa/Libl H HX

COCITHHCHHNA

3.1

OO0mme cBoiicTBa
METAJUIOB

[[Bubmmoreka ITOK
https://m.edsoo.mu/7f41a636]|

3.2

Bakueilinmie MeTalUIbI
H UX COeIUHEHUS

16

[[Bubmoteka ITOK
https://m.edsoo.r/7f41a636]]

J100aBUTH CTPOKY

Hrtoro 1o pazneny

20

Pasnen 4. XumMus 1 OKpY:Rawmias cpeaa

4.1

BeniectBa u
MaTepuasbl B JKH3HU
JeJI0BeKa

3

[[Bubmorexka ITOK
https://m.edsoo.r/7f41a636]|

J100aBUTE CTPOKY

Hrtoro 1o pazneny

J106aBUTH MOIYIIb

J100aBUTE pa3jen

[IoBTOpEHNE

[[Bubmoteka ITOK
https://m.edsoo.r/7f41a636]]

OBIIEE KOJIMYECTBO

YACOB IIO
[TPOIPAMME
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