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HOACHUTEJJIBHAJS 3AIIMCKA

[Iporpamma 1o XHMHH Ha YpPOBHE OCHOBHOTO 00mero o0pa3oBaHUs
COCTaBJI€Ha Ha OCHOBEe TpeOOBaHMI K pe3ylbTaTaM OCBOSHUA OCHOBHOIT
00pa3oBaTenbHOII IPOrpaMMBbl OCHOBHOTO 00IIeTo 00pa3oBaHUs, IPEACTaBICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (eaepaabHOi pabodeil mporpaMMbI
BOCIIUTaHUSA U ¢ YUETOM KOHIENITUHU IIPENo/JaBaHUs y4eOHOro mpeaMeTra « XUMHUI»
B 00pa3oBaTelbHBIX opranm3anusax Poccuiickoli deepanuu.

[Iporpamma mo xXxmMum naéT NPEACTaBICHHE O IEJIX, OOIIeH cTpareruu
oOydeHNs, BOCHHTAHHSA H PpPa3BUTUA oOydaroIuxcs CpeICTBaMU y4eOHOro
IIpeMeTa, yCTaHaBIHBAET obs3aTenbHOE IIpEeIMETHOE CoJlepKaHHe,
IIpelycMaTpUBaeT paclpeZielieHHe €ro II0 KijaccaM H CTPYKTypHpOBaHHE IIO
pa3ZelaM H TeMaM IIpOrpaMMEI II0 XHMHH, OIIpeeNseT KOJIUYECTBEHHBIE H
Ka4eCTBEHHBIE XapaKTEPUCTHKH CoOJIepIKaHuA, PEKOMEHTYEMYTO
IIOCJICOBATEIIBHOCTG H3Y4YEHHs XHMHH C Y4ETOM  MEXIPEAMETHBIX H
BHYTPHIIpEIMETHLIX  CBS3€i, JIOTMKH y4eOHOro mpolecca, BO3pacTHBIX
ocoOeHHOCTell oOywaromuxcs, ONpeaelsieT BO3MOXHOCTH IIpeaMeTa JUIs
peanuzanuu TpeOOBaHHUII K pe3yiIbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOI
IIPOrpaMMEI Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS, a TakKe TPeOOBaHMI K
pe3ynbTaTaM OOY4YEHH XHMMHHU Ha YPOBHE IIeJIell H3y4eHUs IPEIMETa U OCHOBHBIX
BHUJIOB Y4€OHO-IIO3HABATEIbHOI JEATENIBHOCTH O0Yydalolerocs II0 OCBOCHHIO
y4eOHOT0 co/lepKaHus.

3HaHHEe XUMHU CIYXXHUT OCHOBOH 11 (OPMHpPOBAHHA MHPOBO33PEHUS
oOydJarormerocsi, €ro TpPeACTaBICHNH O MaTEPHAIBHOM €IMHCTBE MHpPA, BAXKHYIO
poJIb UrparT (opMupyeMble XHMHEN IIPEeJCTaBIEHHS O B3aHMOIIPEBPAIICHUAX
SHEpPrul H 00 HPBOJIONHUH BEIIECTB B IPUPOJE, O IIYTAX peIIeHHsd IN100alIbHBIX
npo0ieM YCTOHYHBOIO pa3BUTHUSA UYEIOBEUECTBA — CHIPHEBOM, 3HEPreTHUECKOI,
HUINEBOH U SKOJIOTHYECKOH 0€30I1aCHOCTH, IIPOOIIEM 3/IpaBOOXpaHEHUS.

HNzyuenue xummm:

CIHOCOOCTBYET  peald3allid  BO3MOJXKHOCTEH  JII  CaMOpa3BUTUA U
(hopMIPOBaHUA KyIbTYPHI IHYHOCTH, €€ 001ell U (PYyHKIHOHAIBHOI I'PaMOTHOCTH;

BHOCHT BKJIaJl B (POPMHpPOBaHHE MEBIIUIEHHS H TBOPYECKHX CIIOCOOHOCTEIH
oOydJaroImuxcsi, HAaBBIKOB HUX CaMOCTOATENbHOIl ydeOHOIl  JesTelnbHOCTH,
IKCIIEPUMEHTAIBHBIX M HCCIEIOBAaTeIbCKUX YMEHHI, HeOoOXOINMEBIX Kak B
IIOBCEHEBHOI JKH3HH, TaK U B Ipo(ecCHOHAIBHOH JeATEeNbHOCTH;

3HaKOMUT €O cIenH(HKON HayqHOrO0 MBINUICHHS, 3aKIaJLIBA€T OCHOBEI
IIEJIOCTHOTO B3IUI/1a HAa €UHCTBO IIPHPO/IBI H YEJIOBEKA, SBIAETCS OTBETCTBEHHBIM
3TalloM B (OPMUPOBAHUH €CTECTBEHHO--HayYHOI TPaMOTHOCTH O0YyJar0IUXCS;



criocoOCTBYeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
-HayIHBIM 3HAHUSM, K IPHPOJIE, K YeIOBEKY, BHOCHUT CBOIT BKJIa]l B SKOJIOTHYECKOE
o0pazoBaHHE O0YYAIOIIUXCAL.

Jlanuple HampaBieHHs B OOydeHHH XHMHH OOCSCIICUHBAIOTCS CHENH(UKOI
colep:KaHUs  y4eOHOTO  IIpeMeTa, KOTOpPBII  SBIAETCA  II€arorHuYecKu
aJJalITHPOBAaHHBIM OTPa)KeHHEeM 0a30BOI HAyKN XUMHU Ha ONPEAEIIEHHOM JTalle e€
pa3BUTHUA.

Kypc XxuMun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUA OpPUCHTHPOBAH Ha
OCBOCHHE OOYYAIONTUMHCS CHCTEMBI II€pBOHAYAJbHBIX MOHATHII XHMHH, OCHOB
HEOPraHMYEeCKONl XHMMHH U HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX IMOHATHI
OpraHNYecKOIl XUMUH.

CTpykTypa cOAEp)XaHHsS MPOTPaMMBI II0 XUMHH CHOPMHUPOBaHA HAa OCHOBE
CUCTEMHOT0 Mojaxonia K €€ m3ydeHuw. ColiepKaHUE CKIAABIBACTCS U3 CHUCTEMBI
IMMOHATHH 0 XHMHYECKOM JIEMEHTEe U BellleCTBEe U CHCTEMBI IIOHATHH 0 XHMHYECKOIl
peakiui. OO0e 5STH  CHCTEMBI CTPYKTYpPHO OPTraHH30BaHBI I10 IPHHIHITY
II0CJIE/IOBATEIILHOIO PAa3BUTHS 3HAHUI Ha OCHOBE TEOPETUYECKUX IIPEeICTaBIICHUI
Pa3HOTO YPOBHIA:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTRO3IHAHMUS;

— Ilepuomuueckoro 3akona J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMHI;

— YU4€HUSA O CTPOSHHUHU aToMa U XUMUYECKO! CBS3H;

— TpeAcTaBIeHUNl 00 3JEeKTPOJIUTHYECKOIl HCCOIMAIlUM BEIIECTB B
pacTBopax.

TeopeTudeckue 3HaHUA pacCMAaTPHBAIOTCA HAa OCHOBE SMIHPHYECKH
IIOJY9YCHHBIX U OCMBICICHHBIX (DAaKTOB, pa3BHBAIOTCA IIOCIEIOBATEILHO OT OJJHOTO
YpOBHA K JAPYrOMY, BBIIOJHSAA (GYyHKIHH OOBACHEHHA H IPOTHO3UPOBAHUSA
CBOICTB, CTPOEHUS U BO3MOJKHOCTEH IPAaKTUYECKOI'0 IPUMEHEHUS U I10JIy4eHUs
M3y9aeMBIX BEIECTB.

OcBocHHE mporpaMMbl II0 XHMHH CIOCOOCTBYET (OPMHpPOBAHUIO
IpeACTaBICHUA O XHMHUYECKON COCTABIIONISH HAYyIHONH KapTHHBI MHpa B JIOTHKE
€€ CHCTeMHONH NpPHUPOALI, IIEHHOCTHOIO OTHOINCHHS K HAyYHOMY 3HAHHIO U
METO/IaM I[I03HAaHUSA B Hayke. l3ydyeHue XUMHHM IIPOUCXOJUT C IIPUBICYEHHEM
3HAHUU W3 paHee H3YYEHHBIX YYEOHBIX mpeaMeToB: «OKpYyKalomui MHUPY,
«buonoruda. 5—7 xiaacce» U «Pu3uka. 7 Kiaccy.

[Ipp wu3y4eHHH XHMHH HPOHCXOAHT (OpPMHpPOBaHHE 3HAaHHII OCHOB
XUMHYECKOI HayKH Kak OOJIaCTH COBPEMEHHOT'O €CTeCTBO3HAHUS, IMPaKTHICCKOM
JIeSITEIEHOCTH YelIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOI KYIBTYPHI.
3ajaya y4eOHOTO TpeMEeTa COCTOMT B (OPMHPOBAHUM CHCTEMBI XHMHUYECKUX
3HaHHI — BakKHEHIMUX (pakTOB, MOHATHIH, 3aKOHOB H TCOPESTHUYCCKHUX ITOJIOKCHHIT,
JIOCTYIMHBIX 00O0OIMEeHHII MHPOBO33PEHUECKOTO XapaKTepa, s3bIKa HayKH, B



OpHOOIeHNH K HAayYHBIM METOAaM IO3HaHHA IIpH H3YUYeHHH BeIIeCTB H
XUMHYECKUX peakiuii, B (POpPMHUPOBAaHUU U Pa3BUTHH [TO3HABATEIBHBIX YMEHUIl H
IX TpPHUMEHEHHH B Yy4eOHO-IIO3HABAaTEIbHOH U y4eOHO-HCCIeI0BATENbCKON
JeSITeTbHOCTH, OCBOSHHH IpaBII Oe30macHOro oOpaleHHs ¢ BellecTBaMH B
IOBCETHEBHOI JKU3H.

[Ipn u3yyeHNN XMMHU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHEe NIPHOOPENTH TaKHe [[eN, KaK:

— ¢QopMHpoBaHHE WHTEIUIEKTYallbHO pa3BUTON JIMYHOCTH, TOTOBOH K
caM000Opa30BaHUIO, COTPYIHHUYECTBY, CAaMOCTOATEIBHOMY IIPHHATHIO PEIIEHUII,
CIIOCOOHOIT a1allTHPOBATHCA K OBICTPO MEHAIOIINMCS YCIOBHAM XKH3HH;

— HaIpaBIEeHHOCT, OOy4YeHHS Ha CHCTeMaTHdeckoe IpHOOIINeHHe
oOydarommxcss K CaMOCTOSITENIFHOH I03HABaTEeNbHOH JeATEIHHOCTH, HAYYHBIM
MeToJjaM TO3HaHUA, (OPMHUPYIOIMUM MOTHBAI[HI0O U Pa3BHTHE CHOCOOHOCTEll K
XUMUU;

— o0ecriedeHne yCIOBHI, CIIOCOOCTBYIOMINX MPUOOPETSHUIO 00YYAIOIIMUCS
OTIBITAa Pa3HOOOPA3HOI JIEATEIBPHOCTH, MO3HAHHUS W CAMOIMO3HAHMS, KIFOYEBBIX
HaBHIKOB (KJIIOYCBBIX KOMIICTCHIMIT), HMCIOIMUX YHHBEpCaIbHOE 3HAYCHHE JUIA
Pa3IHYHBIX BUJIOB JeSTebHOCTH;

— ¢QopMmupoBanne o60mell (QYHKIHOHAIEHOI H  ecTeCTBEHHO-HAayJHOM
IPaMOTHOCTH, B TOM UHcCIe YMeHHH OOBACHATE H OICHHUBATh SBJICHUS
OKPYXKAOIIIero MUpa, UCHOIb3YS 3HAHUS M ONBIT, IIOJy4YeHHbIE NPU H3y4YeHHH
XUMHUH, TPHMEHSTh UX IPH peIIeHHH NpoOlIeM B IOBCEIHEBHON JKU3HH U
TPYIOBOH ACATCILHOCTH;

— (QopmupoBanne y oOydYaromuxcs T'yMaHHCTHYCCKHX OTHOINCHHUM,
NOHUMAHHA I[€eHHOCTH XHMHYECKHX 3HAHHH i1 BBIPAOOTKH DKOJIOTHIECKH
IeJIeco00pa3HOT0 TOBEJNCHUS B OBITY H TPYAOBOH JEATENIBHOCTH B IEISX
COXpPaHEHHUS CBOETO 3I0POBbS U OKpYIKarolel NpUPOAHOH Cpe/Ibl;

— pa3BHTHE MOTHBAIlMH K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTDOIIO H
CaMOBOCIINTAHHIO Ha OCHOBE YCBOGHHUSA OOIIEYenoBEYeCKUX I[€HHOCTEId,
TOTOBHOCTH K OCO3ZHAaHHOMY BBIOOPY MPOQWIS U HANPAaBICHHOCTH JallbHEHIIero
o0ydJcHUA.

OOmee d9mcio dYacoB, OTBEASHHBIX IS H3YYEeHHS XHMHH Ha YpOBHE
OCHOBHOT'0 0011ero oopa3zoBanus, coctariser 204 gacor: B 8 wiacce — 102 gacoB
(3 gaca B Heemo), B 9 xiacce — 102 gaco (3 waca B HeJemo).



COJEP)KAHHUE OBYYEHU

8 KJIACC

IlepBoHavaIbLHBIE XHMHYECKHE MOHATHS

IIpeamer xumun. Ponk XUMHU B JKH3HH YellOBeKa. XUMHA B CHCTEME HayK.
Hudopmayua o npogpeccusax, ceésazannvix c¢ npeomemom «Xumusa». Tena u
BemiecTBa. DH3NYECKHE CBOMCTBA BEMIECTB. ATPETaTHOE COCTOSHHE BEIIECTB.
Ilonsitne o MeTojax mo3HaHUS B XuMuU. Yuctele BemecTBa U cMecu. CriocoObl
pa3zieeHus cMecel.

ATOMBI U MOJEKYJbl. XUMHYECKHE >I€MEHTHl. CHMBOJIBI XHMHYECKHX
»1aeMeHTOB. IIpocThie H clloKHBIE BellecTBa. ATOMHO-MOJIEKYIIAPHOE YUCHHE.

Xumnyeckas ¢dopmyna. BaleHTHOCTE aTOMOB XHUMHUYECKHX 3JIEMEHTOB.
3aKOH IIOCTOSHCTBA coOcTaBa BemlecTB. OTHOCHTENBHass aTOMHasg Macca.
OTHOCHTENbHAs MOIEKYIsIpHas Macca. MaccoBas J0Nsi XUMHYECKOT0 3JIEMEHTa B
COEIUHECHUU.

KommgectBo BemecTBa. Moins. Mossipras macca. B3anMocBs3b KoJIM4eCTBa,
Macchl U 4YHCIA CTPYKTYPHBIX €JMHHI] BemlecTBa. Pacuérel mo dopmynam
XUMUYECKUX COEJUHEHUI.

®u3nyeckrue U XUMUYECKUE ABJICHHA. XUMHUYECKask peaknus U e€ MpH3HaKN.
3aKOH COXpaHEHHUsA MacChl BelIecTB. XUMHYecKHe ypaBHeHus. Kmaccuduxamums
XUMHYECKUX PEaKIUil (CoeIHHEeHH, pa3lIoXKeHH s, 3aMeNIeHHsA, 0OMeHa).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO ¢ XMMUYECKOH MOCYI0M, mpaBmwiIaMu paboTel B 1a60OpaTOpUU U
npuéMamn obparieHus: ¢ 1a00paTOPHBEIM 000PYOBAHUEM, U3YUECHHE U OMUCAHUE
¢bu3gecKuX CBONMCTB 0O0pa3loB HEOPraHHYCCKUX BEIIECTB, HAOIIOJICHHC
¢usnyecknx (IWIaBieHHe BOCKA, TasHHUE JbJA, pacTHpaHHE caxapa B CTYIIKE,
KUIEHHE U KOHJEHCAllUs BOJABI) U XUMHYECKUX (TOpeHHe CBedl, NpOKaJIHBaHUE
MeJITHOU IIPOBOJIOKH, B3aUMO/IEHCTBUE Mella C KHCIIOTOI) SBJIeHuil, HaOIroieHne u
OTMCaHWe MPH3HAKOB IPOTEKAHWS XUMUUYECKHX peakimii (pa3iolkeHHe caxapa,
B3aUMOJICHCTBHE CEPHOIl KUCTOTHI ¢ XJIOPWIOM Oapus, pa3zloKeHHE THIPOKCHIIA
Meau (II) mpu HarpeBaHuH, B3anMOJEHCTBHE Keie3a ¢ pacTBopoM conu meru (1),
n3ydeHue criocoboB pasjelieHus cMeceil: ¢ IOMOIBI0 MarHuTa, (GUIBTPOBAHMUE,
BBIITApUBaHUE, JUCTUIUIAIUS, XpoMaTorpadus, IpOBeIeHHE OUYHCTKU [TOBAPEHHOM
conu, Ha0MIOJeHHWe W  ONHCaHWe  pe3ylbTaTOB  IIPOBEJIEHUS  OIIBITA,
WLIFOCTPHPYIOMIETO 3aKOH COXPAHEHHSA MacChl, CO3JaHHE MOJICIIENl MOJEKYII
(TIapoCTep KHEBEIX ).

Bazkuelilne npeacTaBHTe/IH HeOPraHHIeCKHX BellecTB

Bo3ayx — cmeck razor. CoctaB Bo3ayxa. Kucmopoa — 37I€MEHT U IpoCToe
BemlecTBO. HaxokJeHue KHUCIOpoja B TpHPOJe, (GU3NYECKHE U XHMHYECKUEe
cBoiictBa (peakmmuu ropeHus). Oxcuzasl. Ilpumenenue kucnopoma. CrocoObr



NOJMYUYeHUS KHCIOpoja B JabopaTopuu U IMpOMBIILIEHHOCTH. Kpyropopot
KHucnopoaa B nipupojie. O30H — auIoTponHas MO Iu(UKAII KICI0PO/Ia.

TemmoBoit 3pdexT XuMHYeCKOl peakInu, TEPMOXHMUYECKHE YpaBHEHUA,
9K30- U SHAOTEPMHYECKHE peakIuu. TOIUIMBO: yroidb H MeTaH. 3arps3HeHHe
BO31yXa, VYCIICHHE IMapHUKOBOTO 3({QeKTa, pa3pyIIeHHE O30HOBOIO CIIOA.
IIpogpeccusa xumuka-3xonoza Ha npeonpuamusax Camapuol.

Bogopon — »nemeHT um mpocrtoe BemecTBo. HaxoxaeHue Bojgopoda B
npupoae, ¢GU3NYECKHe U XUMHYECKHE CBOIICTBA, NPHMEHEHHE, CIIOCOOBI
nonydeHUusa. Ilpumenenue 600opooa HaA MemanaypeUHUeCKUX NPeOnpUAMUAX.
Camapckuii Memanaypeudeckui 3a600. KiucioTe u com.

Monspusiit 0058M razoB. Pac4€Tel 10 XUMHYECKUM YpaBHEHUSIM.

®du3ngeckue cBoiicTBa BoABl. Boga kak pactBopurens. PacTBopsr
HacplmenHple W HEHACHIIICHHBIE PAacTBOpPbl. PacTBOPUMOCTH BEINECTB B BOJIE.
MaccoBas 10714 BEIIECTBA B pacTBope. XUMHUYECKHUE CBOIicTBAa BoAbl. OCHOBaHHS.
Poxp pacTBOpoB B mpUpOJie U B KU3HHU 4YelloBeKa. KpyroBopoT BOJEI B IIPHUPOJIE.
3arpsizHeHHe NPHUPOJHEIX Boja. OXpaHa H OYHCTKA NMPUPOAHBIX Boja. Ilpogpeccusn
«XUMUK=-IKO102).

Knaccudukanmsa Heopranmdeckux coenmueHuii. Oxcuapl. Knaccmdukamus
OKCHJIOB:  colleoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, aM{QoTepHbIE) U
HecosreoOpasyromme. Homenkimarypa okcumoB. Pusmdeckne M XUMHYSCKHE
cBolicTBa oKkcHIOB. IlomydeHne okcuaoB.

OcHoBannsa. Kmaccudukanuss ocHoOBaHMIZ: METOYH W HEPACTBOPUMBIE
ocHoBaHmA. HoMmeHKiIaTypa ocCHOBaHHH. PU3MYECKHE H XHUMHUYECKHE CBOICTBA
ocHoBaHuli. [lomydeHne ocHOBaHHI.

Kucnorel. Kinaccudbukanusa kucimor. Homenkinarypa kuciaor. @uzndeckue u
XHMHYECKHE CBOHCTBa KHcCIOT. Psj axktuBHoctu MertamioB H. H. bekerora.
Ilonygenne KUCIOT.

Conu. Homenkitatypa coneil. Pu3ndeckue U XUMHUYECKHE CBONCTBA COJIEH.
Ilonmy4deHue coeii.

I'emeTHdecKasa CBA3h MEXKAY KJIacCaMU HEOPraHHYECKUX COEIMHEHHUI.

Xumuueckuili IxcnepumerHm:

KadeCTBEHHOE ONpe/eieHUe COJIep>KaHIA KICIOPo/ia B BO3IyXe, MOIyUeHHE,
coOupaHHWe, pacmo3HaBaHUE W W3yUYEeHHE CBOWCTB KHCIOpOJa, HaOII0JIeHHE
B3aMOJICIICTBUA BEIECTB C KHCIOPOJOM H YCIOBHA BO3HUKHOBEHUA U
IpeKpaIeHus TopeHHd (IMojkapa), O3HAKOMJIIEHHE C oOpaslmaMH OKCHJIOB H
OIIMCAaHHE HX CBOICTB, IMOJy4eHHe, COOUpaHHE, PACIIO3HABAHHE U H3yYEHHE
CBOWCTB BOJiopoja (ropeHme), B3amMojeiicTBue Bomopoaa ¢ okcugom memnu (II)
(BO3MOXXHO HCIIONIB30BAaHUE BHICOMATEPHAIOB), HAOIIOICHIE OOpa3oB BEIISCTB
KOJIMYECTBOM | MoOJb, HcClIeOoBaHHE OCOOCHHOCTEH pacTBOPEHHA BEIECTB C



pa3IUYHOM pPacTBOPHUMOCTBIO, IIPUTOTOBIEHHE pPAcTBOPOB C OHpeAeIEéHHOM
MAacCOBON J0JIel pacTBOPEHHOIO BEIIECTBA, B3aUMO/ICIICTBHE BOJBI C METajIaMU
(matpueM © KampmueM) (BO3MOXKHO HCIIOJIB30BAaHHE BHICOMATECpPHUAIIOB),
HccIeoBaHle oOpa3loB HEOPraHHYECKUX BEIIECTB Pa3IHYHBIX  KJIAcCOB,
Ha0I10/IeHHe H3MEHEHUs OKPAacKH HMHUKAaTOPOB B PacTBOpaX KHCIOT U IIeIoueii,
n3ydeHne BzaumojieiicTBus okcuypa Menu (II) ¢ pacTBopom cepHON KHCHOTHI,
KHCIOT C MeTallllaMH, peaknuii HeHTpanmu3anuu, IOoIydeHHE HepacTBOPUMBIX
OCHOBAaHMUII, BHITECHEHHE OJHOTO MeETalllla JAPYTHM H3 pacTBOpa COJIHU, PEIICHUE
DKCIIEpUMEHTAIIBHBIX 33J1ad Mo TeMe «BakHelilllne KiIacChl HEOPraHHYeCKHUX
COEIHHEHHII».

Ilepmonuuecknii 3axkoH u Ilepuonmueckasi cucreMa XHMHYECKHX
yaemMeHTOB JI. 1. MenaeneeBa. CrpoeHHe aToMoB. XHMHYeCKas CBS3b.
OKHCIHTEeIbHO-BOCCTAHOBHTEIbHbIC PeaKIHH

[IepBpie TONBITKH KIACCH(PHKAIIHMH XHMHUYECKHX »ieMeHTOB. IloHsaTHe o
rpynmax CXOJHBIX 3JIEMEHTOBR (IIENOYHBIE H IEJOUYHO3eMeEIbHbIE METaJLIHI,
rajJoOreHbl, HHEPTHBIE T'a3bl). DIIEMEHTHI, KOTOPble 00pa3yrT aM(pOTepHBIE OKCHIIBI
U TUIPOKCHIEIL.

Ilepnoanmaeckuii 3akoH. Ileproindeckas cucTeMa XHMUYECKUX 3JIEMEHTOB /[,
N. MenneneeBa. KopoTkomepuojmHas W JIHHHOIEpHOAHas  (popMbl
Ilepuoanyeckoil cucreMsl XuMmu4eckux anemMeHToB J[. M. Menaeneesa. Ilepuoast
1 rpynnsl. duzndeckuil CMBICI HOPSAAKOBOTO HOMEpPAa, HOMEPOB II€pHOJA U
TPYHIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sAzep. H3oTonbl. DnekTponsl. CTpoeHUe
DAEKTPOHHBIX 000JIOYEeK aTOMOB TepBhIX 20 XHMHYECKHX DJIEMEHTOB
Ilepuognueckoit cuctemsl /. M. MeHgeneeBa. XapaKTepHUCTHKA XUMHYECKOTO
3JEMEHTA 110 ero noJioxkeHuro B Ilepuoauueckoii cucreme /1. 1. Menpenee,a.

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHUMHYECKHX 3JIE€MEHTOB,
METAJUIMYECKIX U HEMETAUIMYECKUX CBOMCTB II0 TPYIIIIaM U EpHOAaM.

3HaveHue [lepuogudeckoro 3axkoHa u llepHoqudeckoil CHCTEMBI XUMHYECKUX
3JIEMEHTOB JUIS pa3BUTHSA Hayku U mpakTtuku. J[. . MeHzaeneeB — yd4€HBIM H
TpaK/IaHUH.

Xummdeckass cBsA3b. KoBaneHTHas (MOJSIpHAsT W HEIONSPHAsi) CBS3b.
DNEeKTPOOTPUITATENFHOCTh XUMHYECKUX IEMEHTOR. loOHHAs CBA3E.

Crenenp  oxucieHuda.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
IIponiecchl okucneHus U BoccTaHOoBIeHHUsI. OKUCIHTENN U BOCCTAHOBHUTEH.

Xumuueckuili 3xcnepumenm:

H3y4eHHe O0Opa3IloB BENIECTB METAaUIOB M HEMETaUIOB, B3aMMOJICIiCTBUE
THIPOKCHJIAa IIMHKAa C pacTBOpaMHU KHCIOT U IIEIIOYel, IPOBEJCHHUE OIBITOB,



WITIOCTPHPYIOMIUX ~ NPUMEPHI  OKUCIUTENBHO-BOCCTAHOBUTENEHEIX  PEAKIUIA
(TopeHue, peaKIu pa3IoKeHNs, COSTUHEHUS ).

Mestcnpedmemmnuvie céasu

Peanmuzamus MeXIpeIMETHBIX CBA3€H IIpH H3YYEHHH XHMHH B 8 KiIacce
OCYHISCTBJISICTCS dYepe3 HCIIOJL30BaHHE KaK OOIMX €CTeCTBEHHO--HAayUHBIX
IIOHATUI, TaK U HOHSITHH, SIBILIFOIINXCS CUCTEMHBIMU JUISL OTJEJIBLHBIX IIPEIMETOB
€CTECTBEHHO-HAaYYHOIO ITUKJIA.

OO01mmre ecTeCTBEHHO - Hay4YHBIE MOHATUS: HAyJIHBII (paKT, TUIIOTE3a, TEOPH,
3aKOH, aHallM3, CHHTe3, KJIacCHQUKAIUA, IIepHOJHIHOCTh, HaOIIoJcHIE,
9KCIIEPUMEHT, MOACIUPOBAHHUE, U3MEPEHUE, MO/IEIIb, SBJICHHE.

®du3uka: MaTepus, aTOM, 3IIEKTPOH, MPOTOH, HEHTPOH, HOH, HYKIU,
M30TONEI, PaJMOAaKTUBHOCT, MOJIEKYIa, IEKTPHYECKHUIl 3apsAl, BEeIIEeCTBO, TEJO,
00BEM, arperaTHO€ COCTOSHHE BEIIECTBA, ra3, pU3MUYECKUE BEIHYHHBI, €THHUIBI
H3MEPEHHA, KOCMOC, IIJIAHEThI, 3BE3/b1, CoTHIIE.

buonorus: ¢otocuntes, gpixanue, 6nocdepa.

['eorpadmsi: armocdepa, rtuppocdhepa, MHUHEpadbl, TOPHBIE IOPOJIHI,
IIOJIE3HBIE NCKOMaeMbIe, TOILINBO, BOJTHEIE PECYPCHI.

9 KJIACC

BeiecTBo H XHMHYeCKasi peaKIHs

Ilepuonmgeckuii 3akoH. Ilepnogudeckas cucteMa XHMHYSCKHX 3JIEMEeHTOB /1.
. MenpeneeBa. CtpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHU CBOICTB
XUMHYECKIUX 3JIEMEHTOB IIEPBBIX TPEX TMEPHONOB, Kaums, KaJdblUsd H HX
COCIMHECHUII B COOTBETCTBHU C MOJOKECHHEM 3JIE€MEHTOB B Ilepuommdeckoit
CHCTEME H CTPOSHHEM HX aTOMOB.

CtpoeHne BemecTBa: BUJABI XUMHUYECKONH CBA3U. THIBI KPUCTAUIMYECKHX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEINECTBA OT THUIIA KPUCTALUIMYECKON PEelIETKH U
BHJa XHUMUYECKOI CBI3H.

Knaccudukanmas 1 HOMEHKIATypa HEOPTAHHMYECKHX BEMICCTB. XUMHYECKHUE
CBOIICTBA BEIIECTB, OTHOCAIMMXCA K pa3JIMYHBIM KJIacCaM HEOPraHHYECKUX
CO€IUHEHUIl, TeHETHIECKas CBSI3b HEOPraHHUECKHX BEITECTB.

Knaccudukanms XUMHYIECKUX PeaKIUii Mo pa3IMIHBIM IIPpHU3HAKaM (TI0 YHCITY
M COCTaBy YYacTBYIOIMUX B peakIMU BEIECTB, MO TerwioBoMmy 3¢ddexTy, mo
N3MEHEHHIO CTEIleHel OKUCICHUA XUMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYacTHIO KaTalH3aTopa). DK30- U SHIOTCPMHIESCKHE PEaKITHH, TEPMOXHMHUYIECKHE
YpaBHEHHS.

[TonsiTHe o ckopocTn Xumuueckoil peakmuu. [lomsTne o6 ob6paTuMbIX U
HEeoOpaTUMBIX XHMUYecKuX peakiusx. [[oHSTHE 0 TOMOTEeHHBIX M TeTepOTeHHBIX
peakiusiax. [lonsatue o karamuze. IlorATHE 0 XUMHYECKOM paBHOBecHU. DaKTOpHI,



BIISIONINE Ha CKOPOCTh XHMHYECKONU peaklMUd U II0JIOKEHHE XUMHYECKOTO
paBHOBECHA.

OKHICIUTENBPHO-BOCCTAHOBUTENIBLHEIE  PEaKIIUHM,  3JICKTPOHHBEIH  OaaHC
OKHCIIMTEILHO-BOCCTAHOBUTEILHOM pPEeaKIINH. CocTtaBienne YpaBHEHUIA
OKHCIINTETLHO--BOCCTAHOBUTEILHBIX  pEaKIUil ¢ HCHOJIB30BAHUEM  METO/a
3EKTPOHHOTIO OaaHca.

Teopus 3MeKTpoNUTHYECKON JUCCONMAIINH. DIEKTPOINTH U HEAIEKTPOIUTEHL.
KaTtuonsl, aHuOHB. MéeXaHU3M TUCCOIHAIIHH BEIIECTB C Pa3INYHBIMU BUJIaMU
XUMHYecKoll cBa3H. CTeneHb aucconuanui. CHIbHBIE U clTa0ble DJICKTPOIHTEL.

Peaknuu nonHOro 0OMeHa. YCIIOBHS IIPOTEKaHUS peaKITHil HOHHOTO 0OMeHa,
IIOJIHEIE M COKpalléHHblE HOHHEIE YypaBHeHHs peakiuii. CBolicTBa KHCIIOT,
OCHOBaHMI W COJIel B CBeTe TMPEJCTAaBICHUII 00 >3IEKTPOIUTHYECKOM
nucconuanuu. KadecTBeHHBIE peaKlini Ha HOHBIL. [[oHATHE 0 THApOTIH3€E COJEI.

Xumuveckuil Ixcnepumenm:

O3HAaKOMJICHHE C MOJCNIIMU KPHCTAUIMYECKUX PEMIETOK HEOPraHWYEeCKUX
BEIIECTB — METAUIOB U HEMeTaUIoB (TpaduTa W anMasa), CIOXKHBIX BEIIECTB
(xIopuma HATpHS), UCCIEIOBAHNE 3aBHCHMOCTH CKOPOCTH XHMHYECKON peakIlnu
OT BO3ACHCTBUA pa3IUYHBIX (AKTOPOB, HCCIEIOBAHHE 3JICKTPOIPOBOIHOCTH
pacTBOPOB BEMIECTB, Mpomecca MAHCCONMHAIINM KHCIOT, IIeJIoYed U cojei
(BO3MOXXKHO  HCIIONIB30BaHHE BHACO MaTepHAJIOB), IIPOBEJCHHE  OILITOB,
WUTIOCTPUPYIONUX  IMPU3HAKH  IPOTeKAaHHS  peakiuif HOHHOTO  OOMeHa
(oOpazoBanme ocajka, BBIJEIEHHE Ta3a, o00pa30BaHHE BOJBI), ONBITOB,
WLTIOCTPUPYIOINX  MPUMEPBl  OKUCIHTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIN
(ropeHHe, peaKkIHH Pa3lIOKEHHA, COSIUHEHHA), pacllo3HaBaHHE HEOPraHHYEeCKHUX
BEI[ECTB C T[IOMOMIbIO KAYECTBEHHBIX PpEaKIHil Ha HOHEI, pEIIeHUE
9KCIIEpPUMEHTAJILHBIX 33][a4.

HeMera/1J1bl H HX COeIHHEHHS

OO0mas XxapakTepuUCTHKAa TragoreHoB. OCOOCHHOCTH CTpPOCHHS aTOMOB,
XapakTepHBIe CTENeHH OKHCIeHHA. CTpoeHHe M (PU3HYECKHE CBOIICTBa MPOCTHIX
BEI[ECTB — TaJOTeHOB. XHMHUYECKHE CBOICTBAa Ha IIpUMepe  XJIopa
(B3auMmojieiicTBHEe ¢ MeTaUlaMH, HEMeTallaMH, IejodaMu). XJIOPOBOIOPOJI.
ComnsHas KHCIOTa, XMMUYECKHE CBOICTBA, MOJydeHHeE, IIpuMeHeHHe. JleiicTBue
XJIopa W XJIOPOBOJOpOJia HA OpraHU3M dUeloBeKa. BaxHelme XJIOpUJIB U HUX
HaXOJKJICHHE B IPUPOJIE.

OO0mas xapakTepHcTHKa 31eMeHTOB VIA-rpymnmbel. OCoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHble cTelleHH okucieHus. CTpoeHue u (u3ndeckue cBOlicTBa
MPOCTBIX BEIECTB — KUCIOPOJA H CEPHL. AJUTOTPONHBIE MOAU(UKAIIHH KHCIOPO/1a
I cephl. XUMHYECKHE CBOIicTBa cephl. CepoBomopo, cTpocHHe, (pH3HYECKHUEe U
XHMHYECKHe CBOMCTBAa. OKCHABI Cepbl KaK MPEeACTaBUTEIN KHCIOTHBIX OKCHIOB.



CepHass kuciora, ¢u3Nyeckue U XHMHUYeCKHe CBoiicTBa (oOmue kak
IpeJCTaBUTeNsd Kiacca KHCIOT H chenuduyeckue). XHUMHYECKHE peaKIliH,
JeXalue B OCHOBE IIPOMBINIICHHOTO CIIoco0a IMONIYYEeHUs CEpPHOIl KUCTOTHI.
IIpumenenue cepHoil KUCIOTHI. CONMH CepHON KUCITOTHI, KadeCTBEHHAs peaKIus Ha
cynbdar-uoH. HaxoxxaeHue cepsl U €€ COeQUHEHHII B Ipupoje. XUMHUECKOe
3arps3HEHHE OKPYJXKAIOIIel CpeJlbl COEJHHEHISIMH Ccepbl (KUCIOTHBIE JOX]IH,
3arps3HEHNe BO3AyXa U BOJIOEMOB), CHOCOOEI €ro MpeIOTBPAIECHUS.

OO0mas xapakTepucTHKa 3IeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHUA
aTOMOB, XapaKTepHbIE CTEIIEHH OKUCIIEHHUSA. A30T, pacHpOoCTpaHEeHHE B NPHPOJE,
dbuznyeckne U XuMHueckue coiictea. Kpyropopot azora B npupoje. AMMHAK, €ro
dbuznyeckne U XUMHYECKUEe CBOIICTBA, MOTy4YeHUe U mpuMeHeHue. Cou aMMOHUS,
nx Qu3nyecKkne U XUMHYECKUe CBOICTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
HOHBI aMMOHHA. A30THas KHUCJIOTa, €€ molydeHue, GU3NIECKUE U XHMHUYECKUE
cBolicTBa (OOmIIHE Kak TpeAcTaBHTENA KiIacca KHCIOT H CHCIH(PHYSCKHE).
Hcnonp30BaHHe HUTPATOB U CONEH aMMOHHUS B KauyecTBe MHHEpPaIbHBIX
ynoOpenuii.  3Hakomcmeéo ¢ NpoOyKyuei,  6bINYCKACMOU  3A6000M
«KyuovimeeAzom». Ilpogpeccus xumuxa-mexHonoca Ha NPeONPUAMUU.
XHUMHYIECKOE 3arps3HEHNE OKPYXKAIOIIE cpeibl COETUHEHISIMU a30Ta (KUCIOTHbBIE
JIOXAU, 3arps3HEHHe BO3/lyXa, IMOYBHI H BOMOEMOB). Pocdop, amIoTpOIHbIE
Moudukanun pocdopa, usngeckue n xuMudeckne cpoiictBa. Oxcun docdopa
(V) u docdopnas xucmoTa, puznueckue U XUMHUYECKUE CBOWCTBA, MOIyUYEHHE.
Hcnonp3oBanne ¢pocdaToB B KAYECTBE MUHEPATBHBIX yI00OpEHUIH.

OO0mas xapakTepucTuKa 3MeMeHTOB IVA-rpynmbel. OCOO€HHOCTH CTpOSHUA
aTOMOB,  XapakTepHble  CTENEHU  OKUCIEHUA.  YTJIEpoJ,  aJUIOTPOITHBIE
Mo/ UKaUu, paclpocTpaHeHHe B IMpHPOAE, (U3HMUECKUe H XHMHUYECKUE
cBoiicTBa. AJnicopoumsi. Kpyrosopor yriepoga B npupojie. OKcujibl yriiepoaa, ux
dbu3ndeckne W XUMUYECKHEe CBOWCTBA, [eICTBHE Ha JKUBBIE OPTAaHH3MEI,
INOJTyYeHUE U TPUMEHEHHE. DKOJOTHYEeCKUE MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yrineposa (IV), rumote3a riao0albHOTO MOTEIUVICHUA KIHMAaTa, ITapHHKOBEIIT
3¢ dext. YrompHasg kucinora u e€ colu, ux (uzndeckre U XHMHYECKHe CBOMNCTBA,
noiayueHue U npuMeHeHHe. KadecTBeHHass peakiusi Ha KapOOHAT-HOHEL.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIHUIIMHE, MPOMEIITIIEHHOCTH M CEIBCKOM
XO034HCTBE.

[IepBoHaYanbHBIE MOHATHA 00 OPTAHHYECKHX BEIECTBAX KaK O COEIUHEHUAX
yriepojia (MeTaH, 3TaH, STHIEH, alleTHIEeH, 3TaHOJ, TTHIIEPUH, YKCYCHAsI KHCIIOTA).
IlpupojHbie HCTOYHUKH YIVIEBOAOPOAOB (Yroilb, HPUPOAHBIN Ta3, He(Th),
OpPONYKTHl UX mepepaboTku (O€H3MH), UX POJIb B OBITY H NPOMBINLICHHOCTH.
IlonsTHe 0 OHOTOTHYECKU BaXKHBIX BEIECTBAX: XKUpaX, OeNKaX, yriaeBoJax — U HX



poiaM B OKU3HM 4YeloBeka. MarTepuaibHOe €IUHCTBO OPraHUMYEeCKUX U
HEOPraHNYEeCKUX COeTMHEHU.

Kpemunii, ero ¢u3nueckne U XHUMHYCCKHE CBOWCTBA, IIOIy4YeHHE U
npuMeHeHne. CoequHEeHHS KpeMHHUA B IipHpoae. OOIHe NpeAcTaBiIeHHA 00
okcuge kpemuus (IV) u xkpemuueBoili kuciaore. CIINKATEI, UX HCIOJIL30BaHIE B
OBITY, B IPOMBIIUIEHHOCTU. BakHelilline cTpoUTeIbHBIE MaTepHallbl: KepaMuKa,
CTEKIIO, IIEMEHT, OeToH, jxene300eToH. [IpobmeMsr Ge3zomacHOr0 MCHOTB30BAHUS
CTPOUTEIBHBIX MAaTEPHAJIOB B IIOBCETHEBHOM JKI3HH.

Xumuueckuii IKcnepumerm:

H3ydeHHe 00pa3lloB HEOPTaHHMYECKHUX BEIECTB, CBOIICTB COJSHON KHCIIOTEHI,
IpOBe/IeHIe KAaueCTBEHHBIX peaKIluil Ha XJIOpHI-UOHBI U HaOMIo/[eHe MPU3HAKOB
UX TIPOTEKaHWS, OIBITHEI, OTpakarole (U3NYecKue U XHUMHUYECKHe CBOICTBa
rajJJor€eHOB U HX COCIUHCHUN (BO3MOXHO HCIIOJIB30BAaHUE BHICOMATECpPUAIIOB),
O3HaKOMJICHHE C oOpa3laMi XJIOpHAOB (TaJIOTEHHJIOB), O3HAKOMIICHHE C
obpasmamMu cepel H €€  COeAHHEHHSAMH  (BO3MOJKHO  HCIIOJIB30BaHHE
BHJIEOMATEepHAIIOB), HA0IIOIeHHe Ipollecca OOyIIIMBaHUs caxapa mojl JieiicTBHeM
KOHIICHTPHPOBAHHOIl  CEpHOINl  KHUCIOTHI, U3yYeHHEe XHUMHYECKHX CBOICTB
pa30aBiIeHHOIT CEpHOIT KHCIOTHI, IPOBEICHNE KaueCTBCHHON peaKIIui Ha CyJbdar-
HOH U HaOJoJeHHe IMpH3HAaKa € NPOTeKaHHA, O3HAaKOMJIEHHE C (PH3HISCKHUMHU
cBoiicTBaMH a3zoTa, ¢ochopa H HX COCIUHEHHH (BO3MOXKHO HCIIOIB30BaHHE
BUJIeOMaTepHalioB), oOpa3naMu a30THBIX U (pocopHEIX ya0oOpeHHii, OIyYeHHe,
cobupaHue, paclio3HaBaHHE U H3yYeHHE CBOWCTB aMMHaka, IIPOBEICHUE
KAa4eCTBEHHBIX pEaKIHMil Ha HOH aMMOHHA U (docdaT-HOH U H3YICHHE NPU3HAKOB
HX IIPOTEeKaHUA, B3aHMO,ICIICTBHE KOHI[CHTPHPOBAHHON a30THOIT KHUCIOTHI ¢ MEJIBIO
(BO3MOXKHO JICIIOJIE30BaHHeE BH/ICOMAaTEPHAIIOB), H3ydCHHUE MoJeJIeH
KPHCTAJUIMYECKUX PpEeIEToK anMmaza, rpadura, ¢ynaepeHa, O3HAKOMIICHHE C
IPOIECCOM  afcOpOIMH pPAaCTBOPEHHBIX BEMIECTB AKTHBUPOBAHHBIM VITIEM U
YCTPOHMCTBOM IIPOTHBOTA3a, MOIyYCHUE, COOMpaHNe, paclio3HABaHHE H U3YUCHHE
CBOICTB YIVICKHCIIOTO Ta3a, MpOBeJcHHEe KadeCTBEHHBIX pPeaKIMi Ha KapOoHAT U
CHJINKAaT-HOHBI H H3YUYCHHE IIPH3HAKOB HX MPOTEKAHHs, O3HAaKOMIICHHE C
OpOAYKIHEH CHIIMKATHOI IIPOMBINIUIEHHOCTH, PEIIeHHe SKCIepUMEHTATLHBIX
3a/1ad 110 TeMe «Baxkueiinmie HeMeTalIsl U HX COEIUHEHNIS.

MeTalnlabl H HX COETHHEHHA

O0mas XapakTepUCTHKa XHMHYECKHUX 3JIEMEHTOB — METAJNIOB HAa OCHOBAaHHH
uxX nonoxeHus B Ilepuoamdeckoli cHcTeMe XHUMHYecKHUX »3jementoB /J[. .
MenpeneeBa u crpoeHust aToMoB. CTpoeHHe MeTaLIoB. MeTauindeckas CBs3b U
MeTalUTHdecKasi  KpHUCTaJUITMdecKass  pelérka.  DNeKTPOXHMHUYECKHH  psif
HanpsHKeHUIT MeTaiwioB. Pu3ndeckne U XUMHYECKHE CBOIiCTBa MeTaLToB. O0IIIE
CIIOCOOBI IOJMyYeHHA MeTauioB. IIOHATHE O KOpPpPO3HH METaUIOB, OCHOBHEIC



CIIocoOBl 3amUTHl UX OT Koppo3uu. CraaBel (CTaldk, YYTYH, JIOpPaTIOMHUHMUIA,
OpoH3a) W HX NpPUMEHEHHEe B OBITY W NPOMBIIUIEHHOCTH. 3HAKOMCTBO €
npoaykmuei, BbimyckaemMoil CaMapcKHM MeTa/LIYPrHYeCKHM 3aBOIOM.
IIpodeccun B MeTALIyprHH, CBA3AHHbIC ¢ XHMHEH: TEXHOJOIH, XHMHKH-
AaHATHTHKH, XpoMaTorpa¢pucTbl, Ja0opaHThl XHMHYECKOr0 aHAJIN3Aa.

[I{esounple MeTajulbl: 1ojoxeHue B Ilepuojnyueckoil cucreMe XUMHYECKUX
snemenToB J[. 1. MenneneeBa, cTpoeHHe HX aTOMOB, HAaXOXKJIEHHE B IPHPOJIE.
du3ngeckue U XUMHYECKNE CBOHCTBA (Ha IMpuMepe HATpHA H Kaaua). OKCHIB U
THAPOKCHIBI HATpUA U KaauA. lIpHMeHeHHe IIeJOYHBIX METAJIoB H HX
COeIHHEHMII.

[IlemoyHO3€MeENBHEIE METAUIBI MarHUil M KalbIUil: IIOJIOKE€HHE B
Ilepuonmyeckoil cucreme xumudeckux 3nemeHToB J[. 1. MenneneeBa, ctpoeHue
X aTOMOB, HaxXOJI€HUE B Ipupoac. Pu3ndecKknue 1 XUMHYECKUE CBONCTBA MarHHA
0 KaJgbluA. BakHelimme coeAHHEHHA KalblHA (OKCHI, THAPOKCHJ, COIIH).
JKEcTKOCTE BOABI H cIOCOOBI €€ yCTpaHEHHS.

AmmoMmuHuii: nonoxxenue B Ilepuojuueckoii cucteMe XUMUYECKUX JIEMEHTOB
J. 1. Menneneera, cTpoeHHE aToMa, HaXOXJAEHUE B Ipupojc. Puzudeckue u
XUMHYECKHE CBOICTBa aTOMUHHA. AM(OTEpHBIE CBOIICTBA OKCHAA H THAPOKCH/IA
ATFOMHHUA.

Kene3zo: nonoxkeHnue B [lepmoguyeckoil cucreMe XUMHUYECKUX 3JIeMeHTOB /I.
1. Menneneepa, CcTpoeHHE aToOMa, HaXOXJeHHe B Ipupozae. du3nyeckue HU
XUMHYECKHEe CBOMCTBa xeneza. OKcusl, THApoKcu bl u conun xenesa (II) u xxeneza
(IIT), ux cocTaB, CBOMCTBA U MOIyICHUE.

Xumuveckuil Ixcnepumenm:

O3HaKOMJICHHE ¢ oOOpa3nmaMMu MeTaUIOB H CINIAaBOB, HX (U3NYECKUMH
CBOWMCTBAMH, U3Y4YEHHUE  pPe3yIbTaTOB KOPPO3UHM  METALIOB  (BO3MOXKHO
HCIIONB30BAaHUE BHUEOMATEPHAIOB), OCOOSHHOCTEH B3aMMOJEIICTBHS OKCHJIA
KaJbIIUA W HATpUs C BOJOH (BO3MOXKHO HCIIOIB30BAaHHE BHICOMATSPHAIIOB),
HCCJIEJOBAaHUE CBOIICTB XECTKOI BOJIBI, MpoOIlecca TOPEHHA )Kelle3a B KHCIIOpO/ie
(BO3MOXKHO  HCIIOJIB30BaHHE  BHICOMATEPHATIOB), I[PH3HAKOB  IPOTECKAHHA
KaueCTBEHHBIX pPEaKIMil Ha MOHBI: MarHus, KaJbllid, alIOMUHMS, ITUHKA, JKeJe3a
(IT) u xeneza (II1), megu (II), HaGmoaeHE U OMICaHNE TMPOIIECCOB OKPAITHBAHU
NJIaMEHU WOHAMH HATpHsd, Kaauid ©W Kauelmus (BO3MOXHO WCIOIh30BaHUE
BHJIEOMAaTepHAJIOB), HCCIe0BaHe aM(DOTEPHBIX CBONMCTB THAPOKCHA aTFOMHUHHA
U THAPOKCH/IA ITUHKA, PEIIeHHE 3KCIIEPUMEHTAIbHBIX 33124 110 TeMe « Baxkueiimme
MeTaJUIbl U HX COSJITHHEHU D).

XuMus H OKpYKaIasi cpela



BemecTtBa 1 MaTepuanabl B ITOBCEIHEBHON JKU3HM dYeloBeKa. bezomacHoe
HCIIONB30BAaHUE BEIMIECTB U XUMHYECKHX peakiuil B OwrTy. IlepBas moMors mpu
XUMHYECKUX 05KOTaX H OTPaBICHUSIX.

XuMHYecKkoe 3arps3HeHHe OKpYy»Karoleil cpeiabl (MpefenbHas AOIMYCTHMAs
KOHIIeHTpanus Bemiects, aanee — [IJIK). Poxs XuMuu B peIeHnn 3K0J0THUECKUX
npobiem. Ilpodeccusi xumuka-3KoJI0Ta.

Xumuueckuii IKcnepumenm:

H3ydeHHEe 00pa3lloB MaTEpHANOB (CTEKIIO, CIJIaBBI METAJUIOB, ITOTHMMEpPHBIE
MaTepHabl).

MestcnpedmemHuuvie césa3u

Peanuzanus MexXmpeIMeTHBIX CBS3eil NMpH H3ydyeHUH XUMUH B 9 Kiacce
OCYIIECTBISIETCS dYepe3 WCIOJIh30BaHHE KaK OONMX ecCTeCTBEHHO-HAayJHBIX
NOHATUH, TaK U MOHATHH, SBIAIOMINXCSI CHCTEMHBIMH I OTJCIBHBIX IIPEIMETOB
€CTEeCTBEHHO--HAyYHOT'O ITHKIIA.

OO0mIe ecTeCTBEHHO-HAYUYHBIE IMMOHSTHS: HAy4YHBIH (akT, THIIOTe3a, 3aKOH,
Teopus, aHaM3, CHHTe3, KiIaccupukamus, IepHOJHYHOCTh, HAOIIOJeHUE,
SKCIEPHUMEHT, MOJICTUPOBAaHUE, W3MEpPEeHHe, MOJelb, SBICHHE, IaPHUKOBBIMA
(P eKT, TEXHOJIOTHs, MAaTEPHAIIEL.

@u3nKa: MaTepHsA, aTOM, DJIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIH,
H30TOIBI, PAJUOAKTHUBHOCTh, MOJEKYJa, SJEeKTPHUYECKHUH 3aps], NPOBOJHHUKH,
HOJMYNIPOBOJHUKH, JAUAJIEKTPUKH, (OTO3IEMEHT, BEIIeCTBO, Telo, OOBEM,
arperaTHoe COCTOSIHHE BEIeCTBa, ra3, paCTBOP, PACTBOPUMOCTH, KPUCTA/UTHYECKAs
peméTka, CIUIaBbl, (PU3NYECKUE BEIMYHHBI, €IUHUIBI U3MEPEHUA, KOCMHYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COIHIIE.

buomorusa: ¢orocunres, apixanue, Ouocdepa, 3KOCHCTEMA, MHUHEpaIbHBIE
y100peHHs, MUKPO3I€MEHThI, MAaKPO3JIEMEHTHI, IUTAaTeIbHbIE BEIECTRA.

['eorpadusi: armocdepa, rtumpocdepa, MUHepadsl, TOpPHBIE NOPOJIEL,
IIOJIE3HBIE HCKOIIAEMBbI€, TOILTUBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBLI IIO
XHNUMHHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHIAA

JIMYHOCTHBIE PE3VJIBTATHI

JIMYHOCTHBIC peE3YJIBTATHl OCBOCHHUA IIPOTPaMMBI  OCHOBHOTO  OOIIETO
oOpa3oBaHHs JIOCTHUTAIOTCSI B XOAe OOYYeHHS XHMHH B E€IHHCTBE YUeOHOH H
BOCITHTATEJILHOI JIeATeIEHOCTH B COOTBETCTBHH C TPAJUITHOHHBIMH POCCHICKUMHU
COIIMOKY/JIBTYPHBIMU H JIYXOBHO-HPAaBCTBCHHBIMU I[€HHOCTSIMH, IIPUHSTBIMU B
o0IecTBe TMpaBWIaMH M HOPMaMH ITOBEIEHHS U CIIOCOOCTBYIOT IIpoIjeccam
CaMOITO3HAHHUA, CAMOPa3BUTUA U COIUAIN3AIUN 00YYarOIIHXCS.

JINYHOCTHBIE  pe3YNbTATHl  OTPaXKalOT  TOTOBHOCTE  OOYYarOIIHUXCS
PYKOBOJICTBOBAaTLCS CHCTEMOIl IO3UTHUBHEIX I[€HHOCTHEIX OpHEHTAIMil U
pacImHpeHre OIBITA JeATeIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpHOTHYECKOT0 BOCIIHTAHNS :

IICHHOCTHOI'O OTHOIICHHUS K OTCYCCTBCHHOMY KYJIBTYPHOMY, HCTOPHYCCKOMY
H Hay4dHOMY HACISIHIO, TMOHHMAHHS 3HAYEHHS XHMHYSCKOH HayKH B JKH3HH
COBPEMEHHOTO OOINECTBa, CIIOCOOHOCTH BJIAJETEL JOCTOBEpPHOI HH(popMaruei o
HEPEJOBBIX JIOCTHIKCHUSIX U OTKPBITHSAX MHPOBOH M OTEYECTBEHHOH XHMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTpOiicTBE MHpa U 00IIeCTRa;

2) rpa;KIaHCKOI0 BOCIHTAHUSA

IOpeJCTaBICHHS O COIHAJBHBEIX HOPMaX H IIpaBHIaX MEKIHYHOCTHBIX
OTHOIICHHUI B KOJUIEKTHBE, KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OOIN[ECTBEHHO
IIOJIE3HOHW,  y4eOHO-HCCIIEOBATeNLCKOM, TBOPUYECKOM W  JPYIrUX  BHAAX
JIEATETLHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOI COBMECTHON JIeSITENBHOCTH TpU
BEIITOJTHCHUN Y4YCOHBIX, II03HABATCIBHBIX 3a7ad, BBIIOJHCHHH XHMHYCCKHX
SKCIIEPHMEHTOB, CO3IaHHH YIeOHBIX IMMPOSKTOB, CTPEMJICHUS K B3aUMOIIOHHMAaHHIO
H B3aHMOIIOMOINH B TIIpollecce OTOH y4eOHOH [JeATeIBHOCTH, T'OTOBHOCTH
OIICHHBATh CBOE IIOBEJEHHE U IIOCTYIIKH CBOMX TOBapHUIEedl C IO3UIUU
HPaBCTBEHHBIX H IMIPABOBLIX HOPM C YIETOM OCO3HAHUS MOCCACTBHII IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS

MHPOBO33PEeHYECKHE IPEACTABICHUA O BEIIECTBE M XHMHYECKOH peakIIuH,
COOTBETCTBYIOIHE COBPEeMEHHOMY YPOBHIO DPa3BHTHSA HAYKH H COCTABJIAIONIHE
OCHOBY JUIS ITOHUMAaHHUS CYIIHOCTH HAY4YHOI KapTHHEI MHpa, IpeJICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTUS TIPUPOIBI, B3aMMOCBS3SMX YelIOBEKa C
IPUPOJIHOI CPEIOH, O POJIM XHMHUHU B MIO3HAHHU 3THX 3aKOHOMEPHOCTEI;

IIO3HaBaTEeIbHEIE MOTHUBEI, HAIlpaBJICHHEIE HA ITOJIYYeHHe HOBBEIX 3HAHHUI II0
XHMHH, HeOOXOJUMEIE IS OOBSCHEHHS HAaOIII0JaeMBIX IIPOIECCOB U SBJICHHIA,
II03HABATEIbHOI, HH()OPMAIIMOHHON W YHTATEIhCKOH KYJIBTYphl, B TOM YHCIE
HaBBIKOB CaMOCTOSTENBHOII paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPAaBOYHOMN



JUTEpPaTypol, JOCTYIHBIMH TEeXHHYECKHMHU CpPEJACTBaMU HHOOPMAIMOHHBIX
TEeXHOJIOTHII;

HHTEpeC K OOYYCHHI0O M IIO3HAHHIO, JFOO03HATEIHLHOCTh, T'OTOBHOCTH H
CIIOCOOHOCTE K  CcaMOOOpa3OBaHHIO, TPOCKTHOH U  HCCIIeI0BaTeNbCKOI
JIeSITEIGHOCTH, K OCO3HAHHOMY BBEIOOPY HAIIPaBICHHOCTH U YPOBHS OOYUCHHS B
JanbHeHImeM;

4) popMupoBaHUs KYJIbTYPHI 3I0POBbSI:

OCO3HAHHE IICHHOCTH JKH3HU, OTBETCTBEHHOTO OTHOINCHHUA K CBOEMY
370pPOBBI0, YCTAaHOBKH Ha 3JIOPOBBIN 00pa3 KH3HH, OCO3HAHHE MOCIEACTBHH U
HETPHUATHE BPEIHBIX MPUBBIUEK (YIIOTpeOISHHUS aIKOroJia, HAPKOTHKOB, KYPSHHA),
HEOOXO/IUMOCTH COOMIOJIeHUs MpaBWiI Oe30MacHOCTH IpU OOpamieHuu ¢
XUMHYECKIMH BEIECTBAMH B OBITY U peabHO XU3HM,

S) TpyaoBoro BocnuTaHHS:

HHTepecC K IMPaKTHIeCKOMY U3y4eHUIO MpodeccHii U Tpyaa pa3IMdHOTO poja,
YBaKE€HHE K TPYAY H pe3ylIbTaTaM TPYJOBOH JIeATEILHOCTH, B TOM YHCJIE Ha
OCHOBE IIPUMEHEHHUS INIPEeJMETHBIX 3HAaHHHA I10 XHMHH, OCO3HAaHHBIH BBIOOD
WHIUBUYATLHOU TPAaSKTOPUHU IMPOIODKEHIS] 00pa30BaHUA C YYETOM JIMIHOCTHEIX
HHTEPECOB U CIIOCOOHOCTH K XUMHHU, OOIMECTBEHHBIX HHTEPECOB H MOTPEOHOCTEIH,
yCIenrHoi mpodeccHoHaIbHON JeATeIPHOCTH U pa3BHTUHA HEOOXOIUMBIX YMEHHI,
TOTOBHOCTE aJIalITHPOBATECA B PO eCCHOHATLHOH cpejie;

6) 5K0JI0rHYeCKOro BOCIIHTAHMS:

9KOJIOTUYECKH Ileieco00pa3HOe OTHOINEHHWE K TPHPOJe KaK HCTOYHUKY
JKI3HH Ha 3eMIIe, OCHOBE €€ CYIIECTBOBAaHNA, IOHHUMaHHUE IEHHOCTH 3JJ0POBOTO U
OesomacHOTO o0Opa3a JKH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
dbu3znmgeckoMy U IICUXHYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOJICHUS
HpaBmJI 0€3011aCHOTO MOBEEHUS IIpU padoTe C BEI[eCTBAMU, a TAKXKE B CHTYaI[UsIX,
YTPOXKAIOIIUX 3JOPOBBIO U XKI3HU JTIOAEH;

CIIOCOOHOCTH NPUMEHATH 3HAHHA, MOJTyJacMbIe MPH HU3YYCHHH XUMHH, LA
peIIeHHA 3a/1a4, CBA3AHHBIX C OKPY:KaIOIIeH IMIPHPOTHON Cpeoii, I TOBBIIICHUA
YPOBHSA JKOJIOTHYECKOH  KYJIBTYpBI, OCO3HaHHA TIJI00albHOrO0 XapakTepa
HKOJIOTHUECKUX IIpoOJieM U MyTell HUX pelIeHus ITOCPEJICTBOM METOJI0B XHMUH,
9KOJOTHYECKOTO MBIIUIEHUS, YMEHHUsI PYKOBOJICTBOBATHCS UM B ITO3HABATEILHOIA,
KOMMYHHKAaTHBHOI U COTHATLHOI NTpaKTHKeE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpeIMETHBIX pe3yJILTAaTOB BBIICISIIOT 3HAYHMBIC I
dbopMHpOBaHHS MHPOBO33pEHUS OOIeHay4YHble NOHSATUA (3aKOH, Teopus,
IPUHIINAI, TUIIOTe3a, PakT, CUCTEeMa, IPOIIeCcC, IKCIIEPUMEHT U JPYToe.), KOTOpBIe
HCIIONIB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX IpeAMeTaxX H IIO3BOJIIIOT Ha
OCHOBE 3HAHHH H3 3THX HpeAMETOB (OPMHUPOBATH IIPE/CTaBICHHE O IEIOCTHOM



Hay4yHOIl KapTHHE MHpa, H YHUBEpCalbHEIE YdeOHbIe AeiicTBUS (II03HAaBaTeIbHbIE,
KOMMYHHKATHBHBIE, PEryIIITUBHBIE), KOTOPBEIE OOECHEYHBAIOT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSATEIBPHOMY IUIAaHHPOBAHHIO M OCYIIECTBICHHIO Y4eOHOIT
JIEeSTENHHOCTH.

IlozHaBaTelbHbIe YHHBEpPCAILHEIEe YUeOHBIe TelicTBUSA

Ba3oBble Tornyeckne qeiicCTBHA:

YMEHUSI HUCIIOJIB30BaTh IPHEMEI JIOTHYECKOrO MBINUIEHUS IPH OCBOSHHU
3HaHMIl: PacKpbIBaTh CMBICI XUMUYECKUX IIOHATHH (BBIIEIATh HX XapaKTEpHbIE
IPH3HAKH, yCTaHABIHMBATh B3aUMOCBA3b C JAPYTHMH HNOHATHAMH), HCIIOIb30BaTh
HNOHATHSA I 00BACHEHHA OTJCIBHBIX (DAaKTOB U ABICHUI, BEIOHUPATh OCHOBAHUA U
KPUTEpHHU IS KIACCU(PHUKAIUM XHMHUUECKHX BEIIECTB U XHMHYECKUX pEeaKIuii,
YCTaHABIUBATh IIPUINHHO-CICIACTBEHHBIE CBA3H MEXJTy OOBEKTaMH H3y4eHHS,
CTPOUTH JIOTUYECKUE PACCYXICHU (HHIyKTHBHBIE, J€AyKTHBHBIE, 10 aHAJIOTHUH),
JleJIaTh BBIBOJIBI U 3aKJIFOYEHHA;

yMeHHE TPUMEHSTh B Ipollecce IO3HAHUS IOHATUA (IIpeAMETHBIE U
MeTallpeIMETHbIE), CHMBOJIMYECKHUE (3HAKOBBIE) MOJEIIN, HCIIOJIb3yEMBbIE B XHMUU,
IpeoOpa30BEIBAaTE MIMPOKO IIPUMEHAEMBIE B XUMIU MO/ICTIFHEIE TIPEACTABICHIS —
XUMHYeCKUH 3HaK (CHMBOJI 3J€MEHTa), XUMHYecKas ¢(opMmyna H ypaBHEHUE
XHUMHYECKOH peaKIuH — IIPH pelIeHHH y4eOHO-II03HaBaTe/IbHBIX 3a/la4d, ¢ Y4ETOM
3THX MOJIEJIFHBIX IIPECTABICHHI BEIABIIATE H XapaKTEPH30BaTh CYIECTBEHHEIE
IPU3HAKU U3y4YaeMbIX OOBEKTOB — XMMHUECKUX BEIECTB U XUMUYECKUX PEeaKIUii,
BEIIBIIATE  OOINHE 3aKOHOMEPHOCTH, IIPUYHHHO-CIICACTBEHHBIE CBA3HM U
IIPOTHBOPEYHS B H3y4aeMbIX IIPOIECCaxX H SBICHUAX.

Ba3oBble HCcIeI0BaTeIbCKHE JCHCTBHA:

YMEHHE HCIIONB30BaTh IIOCTABIICHHBIE BOIIPOCHI B KadeCTBE HHCTPYMEHTA
IIO3HAaHUS, a TaKXKe B KAadyecTBE OCHOBBI Uil (pOpMHpPOBAaHUS THIOTE3BI 110
IIpOBEpKE IIPAaBUIHLHOCTH BHICKA3bIBAEMBIX CYIKICHUII;

IPUOOPETEHUE OINBITa IO IUIAHUPOBAHUIO, OpPTraHM3allUH U IIPOBEJIEHUIO
Y4eHHYECKHX ODKCIIEpHMEHTOB, yMEHHEe HaOIIoJaTh 3a XOJ0M IIpollecca,
CaMOCTOSATEIBHO IIPOTHO3UPOBAThL €ro pe3ylbTaT, (OpMyIHpOBaTh 0000IIeHUS U
BEIBO/IBI 110 pe3yJIbTaTaM IIPOBEAEHHOTO OIBITA, HCCIEAOBAHUSA, COCTABIATh OTYET
0 IIpOJIETTaHHOMH padoTe.

Pa6GoTa c unpopmanmeii:

yMeHHEe BBIOHpaTh, AaHAJIU3HPOBATh H MHTEPIPETHPOBATH HHGPOPMAIIHIO
Pa3IMYHLIX BUJOB U (GopM IpeacTaBIAeHHs], I0Iy4aeMylo U3 pa3HBIX HCTOYHUKOB
(Hay4HO-TIOITYJISIpHAsE  JIUTEpaTypa XHMHYECKOIO COJIEPIKAHUS, CIIPABOYHEIE
nocobus, pecypcsl llHTepHeTa), KPHTHYECKH OLEHHBATH IIPOTHBOPEUYHBYIO U
HEJ0CTOBEPHYIO HH(MOPMAIIHIO;



YMEHUE MPUMEHSITHh Pa3IuYHble METOJBI U 3alpoChl IPU IOUCKE U OTOOpe
nHpOpMaIM W COOTBETCTBYIOIIHX [aHHBIX, HEOOXOMUMBIX J[UIS BBITIOTHEHUS
y4eOHBIX U MO3HABATENbHBIX 3aJ1au ONPEETIEHHOTO TUIA, IPHOOPETEHHE ONBITA B
o0IacTH  HCHOJNB30BaHHSA HH(POPMAITMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHIA,
OBJIAJIeHUE KYJIbTYPOil aKTUBHOTO UCIIONL30BAHUS PA3THUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSATEIIFHO BEIOMPATh ONTUMAJIBHYIO (JOpMY IIpejcTaBIeHus HHPOPMAIUH H
WUTFOCTPUPOBATE peIlaeMble 33Jladyd  HECIIOXKHBEIMU CXeMaMH, JHarpaMMaMH,
JIpyTrUMH popMaMH TpadUKN U HX KOMOMHAITUSIMU;

yMEHHE HCIOJb30BaTh M aHAJTW3HpOBaTh B Ipolecce YydeOHOH H
HCCIIEOBATENbCKOI T1eITeNbHOCTH HH(OPMAIIUIO O BIMSHUU IPOMBIILIEHHOCTH,
CEIhCKOTO XO3SHCTBAa U TPAHCIOPTAa HAa COCTOSHUE OKpYXKalolled MpUPOTHOM
CpeBI.

KoMMyHHKATHBHbIe YHHBepCcaJIbHbIe YUeOHbIE TeHCTBUA:

YMEHHA 3aJlaBaTh BOIPOCH (B XoJe auaiora U (WIH) JUCKYCCHH) IIO
CYIIECTBY  OOCYXKJaeMoH  TeMbl, (GOpPMYIHPOBATH CBOU  IIPEJIONKEHUS
OTHOCHUTEJILHO BBIIIOJTHEHUS [IPENIOXKEHHON 3a/1auH;

YMEHUS  TPEJCTAaBIATh  IMONYYEHHBIE  pe3yJbTaThl  IT03HABaTEIbHOU
JIEATEAPHOCTH B YCTHBIX M TIHCHBMEHHBIX TEKCTax; JenaTh IIPE3CHTAIIHIO
pe3yIbTAaTOB BBIMIOTHEHUA XHMHYECKOTO0 JKCIEPHMEHTA (J1abOpaTOpHOrO OIIbITA,
nabopaTtopHoii pabOTHI [0 HUCCIETOBAHUIO CBOICTB BEIIECTB, YIeOHOTO IIPOEKTA);

yMeHUsI Y4eOHOIO COTPYAHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM
IIO3HABAaTEIbHOI W  HCCIEIOBATENIbCKON  JeATeIbHOCTH TpPH  pPEelIeHHH
BO3HHUKAIONUX IPOOJEM Ha OCHOBE Y4E€Ta OOINMMX HHTEPECOB M COTJIACOBAHUSA
no3unuil (oOcyxaeHus, 0OMEH MHEHHSMH, «MO3TOBBIE€ INITYPMBD», KOOPIHHAIIHA
COBMECTHBIX JleficTBHil, ompejelieHHe KpPUTEpPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHON pabOThI U IpyTHe).

PeryasiTHBHbIE YHHBepcAIbHbIE YUeOHbIE IeHCTBHUSA:

YMEHUE CaMOCTOSITEILHO ONPENENATh IENH ASATEIBHOCTU, IUIAHHPOBATD,
OCYIIECTBIATh, KOHTPOJUPOBATh U IPH HEOOXOJHUMOCTH KOPPEKTHPOBATh CBOIO
JIeSITeILHOCTR, BEIOUpaTh HanbOonee 3 GeKTUBHEIE CIIOCOOH! pelIeHHs YUeOHBIX U
[IO3HABAaTEIbHBIX 33J1ad, CAaMOCTOSATENBHO COCTaBIATh IIH KOPPEKTHPOBATH
IIPEJIOKEHHBIN alrOpUTM JENCTBUM IIPU BBIIOJIHEHHH 3aJaHUNH C Y4ETOM
MOJYYEHUS HOBBIX 3HAHWUN 00 M3yYaeMBIX OOBEKTaX — BEIeCTBaX W PEaKITusX,
OIlEHHBATh COOTBETCTBHE IIOTYUYEHHOTO pe3yibTaTa 3asBJICHHOH 1€, YMEHUe
HCIIONB30BaTh U aHATHM3HPOBAThL KOHTEKCTHI, IIpe/iylaraeMble B YCIOBHU 33/IaHUII.

IIPE/IMETHBIE PE3YJIBTATHI

B coctaBe mpeIMeTHBIX pe3yIbTATOB IO OCBOGHHIO 00S3aTEIHLHOTO
COIEpKaHUA, YCTAaHOBJICHHOTO JaHHOW QelepalpHON padodeil IporpamMMmoii,
BBIJISTIAIOT: OCBOEHHBIE OOYYalOIIMMHUCS Hay4dHbIe 3HAHHA, YMEHHSA U CIIOCOOBI



JeiicTBuii, cnenmududeckue I OpeAMeTHOl  obmacT  «XUMHS», BUJBI
JNEeSITEIFHOCTH 10 IONy4YeHHI0 HOBOTO 3HAaHHA, €ro HHTepIpeTalui,
peoOpa3z0BaHUI0 U IPUMEHEHHIO B PAa3INYHBIX YI€OHBIX H HOBBIX CUTYaITUAX.

K xouny oOydenus B 8 kiacce npeMeTHBIE pe3yIbTaThl Ha 6a30BOM YpOBHE

JIOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTh Y 00yUaIONINXCS YMEHHI:

e PaCKpbIBAaTh CMBICII OCHOBHEIX XHMUYECKUX IIOHATHII: aTOM, MOJIEKYJIa,
XUMUYECKUH AJIEeMEHT, IIPOCTOE BEIIECTBO, CI0XKHOE BEMIECTBO, CMECh
(oHOpOZIHAsI U HEOJAHOPOHAs), BAJIEHTHOCTh, OTHOCHUTEIbHAA aTOMHAsA U
MOJIEKYJIsIpHasdA Macca, KOJIHYeCTBO BeNIecTBa, MOJb, MOJIIpHas Macca,
MaccoBas JOJIsI XUMHYIECKOTO IeMEHTa B COSTUHEHHH, MOJISIPHBII 00BEM,
OKCHJI, KHUCIIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPHIIATEIIFHOCTh, CTEIEHb
OKHCJICHUsS, XUMHYECKasi peakIusi, KIacCU(UKAIMs peakiluii: peakilHi
COENUHEHUA, PpEAKUHH PAa3JIOKECHUA, PpEaKIHH 3aMEIECHHA, PpEaKIHu
oOMeHa, JK30- H DHIOTePMHUYECKHE PEaKIUH, TeII0BoOH »pdeKT peakirii,
SJIpO aToMa, BJIEKTPOHHBII cloff aToMma, aTOMHas OpOHTaNb, PaJUyC
aToOMa, XUMHYECKas CBA3b, IOJISIPHAsi U HEIOJIpHasi KOBaJIEHTHAsl CBS3b,
HOHHAsl CBS3b, HOH, KaTHOH, aHUOH, PacTBOP, MAacCOBas JOJISI BEIIECTBA
(TIpolleHTHas: KOHIICHTpaIlHsA) B pacTBOPE;

e HIUIIOCTPHPOBATh B3aHMOCBA3b OCHOBHBIX XHMUYECKHX MOHATHH H
IIPUMEHATH 3TU IIOHATHUSA [IPU OIHCAaHUH BEIIECTB U HX IpEeBPaIleHHIl;

e INCIOJNB30BaTh XHUMHYECKYIO CHMBOJHUKY JUIS COCTaBIeHUA (OpMYI
BEIIECTB U YPAaBHEHHI XUMHYECKUX PEaKITHii;

e OMNpEIEIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHUSIX,
CTEIIeHh  OKHCIIEHHA  DJEMEHTOB B  OHHApHBIX  COEJUHEHHSX,
IIPUHA/UJIEXKHOCTh BEIIECTB K OINpeIeIEHHOMY KIacCy COEQUHEHUI IO
dbopmymam, BHJ XUMUYECKOH CBs3u (KOBaJeHTHass W WOHHAas) B
HEOpPraHNYEeCKUX COEIUHEHUSX;

e packpbiBaTh cmbica llepuommgeckoro 3akona JI[. WM. Menneneesa:
JIEMOHCTPHUPOBAaTh IIOHHMAaHHE MEPHOJUYECKOIl 3aBHCHMOCTH CBOICTB
XHUMHYECKUX 3JIEMEHTOB OT HX IoJoxeHHs B llepuoamueckoii cucreme,
3aKOHOB COXPAHEHUSI MAacChl BENIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYIISIPHOIO YI€HHs, 3aK0OHa ABOTajipo;

e OIMCHIBATh M XapaKTepn3oBaThk TabmmuHyio dopmy Ilepuoanmaeckoit
CHCTEMBl XHMHYECKHX DJJEMEHTOB: pa3lidaTh IIOHATHA «TJIAaBHAA
noarpynmna (A-rpymnma)» u «mobounas noarpynmna (b-rpymma)y, Manele u
OoJIbIIME TIEPUOJIBI, COOTHOCHUTH O00O3HaYeHHs, KOTOpbIE HMEIOTCS B
tabmune «llepuoguueckas cucrema xuMmdeckux 3memento . .
MeHnzaeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUA aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsjl AApa, 00Iee YUCIO SICKTPOHOB
U pacrpeneieHne UX Mo 3IEKTPOHHBIM CIIOSIM);

KJIacCH(UIUPOBATh XUMHUYECKUE 3JIEMEHTHI, HEOPTaHUIECKHUE BEIIECTBA,
XUMHYECKHE PEeakIui (M0 YHCIY H COCTaBY YYAacTBYIONIUX B PEaKITHH
BEINECTB, IT0 TEILIOBOMY 3heKTy);

XapakTepu30BaTh (ONHUCHIBaTH) OOIUME XUMHYECKHE CBOICTBA BEIIECTB
Pa3IUYIHBIX KIACCOB, MOATBEPIK/Iasi OMMCAHUE IIPHMEPAMH MOJIEKYIITIPHBIX
YpaBHEHHUI COOTBETCTBYIOITUX XUMIIECKUX PEAKITHI;

IIPOTHO3HPOBATh CBOIICTBA BEIMISCTB B 3aBHCHMOCTH OT HX Ka9eCTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTEKAaHHSA XHMHYCCKHX IIPEBpalleHHii B
Pa3IUYIHBIX YCIOBHSX;

BEIUHCIATh OTHOCHTEIBHYI0 MOJEKYISPHYIO U MOISIPHYIO MacChl
BEIIIECTB, MACCOBYIO JOTI0 XHMHYECKOTO J3JIEMEHTa T10 (dopmyIe
COCIMHEHUS, MAaCCOBYIO JIOJIEO BEIIECTBAa B pacTBOPE, MPOBOIHUTH PacUEThI
10 YPaBHEHUIO XUMUYECKON peaKiny;

IPUMEHSTh OCHOBHBIC OIICPAIIMH MBICIUTEIIBHON JIESITEIbHOCTH — aHAJIM3
U CHHTE3, CpaBHEHHe, 0000IIeHne, CHCTEeMaTH3allMI0, KIacCU(pUKAIIHIO,
BEIIBIICHUE TIPUYUHHO--CIICICTBEHHBIX CBA3CH — I M3YYEHUSA CBOIICTB
BEIIECTB M XHMHYCSCKHX pPEaKIHH, eCTECTBEeHHO-HAyUHEIE METOJIBI
MO3HAaHHA — HaOIIOJIeHHe, H3MEpPeHHE, MOJCIHPOBAHHE, SKCIICPHMEHT
(peanbHEBIN U MBICTIEHHBIN);

cle0BaTh  TMpaBWIaM  IIOJIB30BAaHHS  XUMHYECKOH  MOCymod |
mabopaTOpHEIM 000PYIOBaHMEM, a TaKKe IIPaBIUIAM OOpaIIeHHA C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIHAMH IO BBHIIOJHEHHIO
Ta00paTOPHEIX XHMHUYECKHX OIBITOB II0 TOJYUCHHIO M COOHpaHUIO
razo00pa3HbIX BeIIeCTB (BOJOpPOJa M KHCIOPOJA), IIPUI'OTOBJICHHIO
pPacTBOPOB C OTpEeNEHHON MacCOBOi 0JIeil pacTBOPEHHOTO BEIECTBa,
IUTAHUPOBaTh U TPOBOJUTH  XUMHYECKHE  SKCIIEPUMEHTHl  IIO
pacmo3HaBaHUIO PACTBOPOB IMEI0YEH H KHCIOT C IIOMOIIBIO HHIHKATOPOB
(maxmyc, dpeHondpTaaeHH, METHWIOPAHK U JIPYTHE).

K xonmy oOydenus B 9 kiacce mpe/IMeTHbIE pe3yIbTaThl Ha 6a30BOM YpOBHE

JTOJDKHEI OTPaXkaTh CPOPMUPOBAHHOCTE Y O0YJAFOIIUXCS YMEHUI:

pacKpBIBAaTh CMBICII OCHOBHBIX XHMHUECKHX TOHATHI: XUMHYECKHII
DJEMEHT, aToM, MOJEKyjJa, HOH, KaTHOH, aHHOH, MPOCTOE BENIECTBO,
CIOKHOE BEIECTBO, BAJICHTHOCTh, 3IEKTPOOTPHIIATEIBHOCTh, CTEIEHDL
OKHCJICHUsI, XHMHUYeCKasl peaKIusi, XHUMUYEeCKas CBsI3b, TEIUIOBOil 3ddekT
peakiuu,  MOIb, MOJMpPHBIT  00BEM,  pacTBOp,  3JIEKTPOIHTEI,
HE3JICKTPOJIUTHI, 3IECKTPOIUTHYCCKAs AUCCOLMAIMA, PEAKIUU HOHHOTO
oOMeHa, KaTalH3aTop, XHMHYECKOE€ paBHOBeCHe, OOpaTHMBle H



HeoOpaTHUMBIE pEeaKIIUU, OKUCIUTEIHHO-BOCCTAHOBHTEIBHBIE pEeaKIIU,
OKHCINTEIb, BOCCTAHOBUTENh, OKHUCIEHHE U  BOCCTAaHOBIICHHUE,
autoTponusa, aM(pOTEpHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHas, MOHHas,
MeTaJUIHdecKasi), KpHCTaUIMYecKas peméTKa, KOppo3us MeTallIoB,
CIUIaBBI, CKOpPOCTh XHMHYECKOH peakIUH, IPeJeIbHO JOIyCTHMAas
xoHueHTpanus 1IJIK Bemectsa,;

WJUTIOCTPUPOBATE  B3aHMOCBS3b OCHOBHBIX XHMUYECKHX TOHATHH U
IIPUMEHATH TU IIOHATHUA [IPU OIMCAHUH BEIIECTB U UX IPEBPAIIEHHIT;
HCIIONh30BaTh XHUMHYECKYH) CHMBOJUKY [ COCTaBlIeHHA (opMyn
BEIIIECTB H YPaBHEHHII XUMHYECKUX peaKIIHIii;

OIIPEJEIIATH BAJICHTHOCTD U CTEIIEHb OKUCIEHNS] XUMHYECKIX 3JIEMEHTOB B
COEQUHEHUAX pa3IUdHOI0 COCTaBa, MPHUHAISIKHOCTE BEIIECTB K
OTIPEICIIEHHOMY KJIacCy COeIUHEHHIl mo ¢dopmylnaMm, BHI XUMHYECKOH
cBs3u (KOBaJeHTHasA, MWOHHAs, MeTaJUIHYecKasd) B HEOpPraHHYECKHX
COEIMHEHU X, 3apsJ] UOHA 10 XUMHUECKOl (opMylie, XapakTep cpesl B
BOJIHBIX PAaCTBOPAX HEOPraHUYECKUX COEJIMHEHHH, TUIl KPUCTAIUIMYECKOM
PEUIETKU KOHKPETHOTO BEIIECTBA;

packpeiBath cMbici llepmogudeckoro 3akona /. M. MenneneeBa u
JIEMOHCTPHPOBAaTh €ro IIOHHMAaHHE: OIHChIBaTh H XapaKTepH30BaTh
Tabmuunyio ¢opmy Ilepnoamdeckoil cHcTeMBbl XHMHYECKHX 3JIE€MEHTOB:
pa3nIuyaTh IOHATHUS «TJIaBHAs Mojrpynmna (A-rpymma)» U «11o0odHas
noarpynna (b-rpymma)», Mameie u OonbImme TEPHOABI, COOTHOCHTH
0003Ha4YeHNsA, KOTOPhIE HMEITCS B MEpPUHOJAUYECKON Tabmmme, ¢
YHUCIIOBBIMH  XapaKT€PHUCTHKAaMH  CTPO€HHA  aTOMOB  XHMHYECKHX
37€MEHTOB (COCTaB M 3apsa  sapa, olIllee YHCIO BISKTPOHOB H
pacipejileieHHe HX II0 3JIEKTPOHHBIM CIIOAM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHH CBOICTB 3JIEMEHTOB H UX COEIUHEHUH B
Ipeaeaax MalbIX IIEPUO/OB H ITIABHBIX MOATPYIII C YYETOM CTPOCHUA HX
aTOMOB;

KJIacCHPUIMPOBATh XUMUYECKHE 3JIEeMEHThl, HEOpTaHHUEeCKHE BEIIeCTBa,
XUMHYECKHEe peaknuu (M0 YHCIy U COCTaBY YUYAaCTBYIONMUX B peaKIuH
BEIIIECTB, 110 TEIUIOBOMY 3(deKTy, 10 M3MEHEHUI0 CTeleHell OKHUCIeHUS
XUMHUYECKUX IIIEMEHTOR);

XapaKTepHu30BaTh (OMUCHIBATH) OOIMHE U cIelupHUIeCKHe XHMHYECKHe
CBOMCTBa IIPOCTBIX M CIOXKHBIX BEIECTB, IIOJATBEPXKAAs OIMCAaHUe
IIpUMEPAaMU MOJIEKY/ISIPHBIX M HOHHBIX YPaBHEHHI COOTBETICTBYIOIIHX
XUMHYECKUX pPeaKITuii;

COCTaBJIATh YPABHEHUA SIIEKTPOIUTHYECKON IHUCCOIHANMH  KHCIOT,
I[eI104€eil U COJIell, IIOJIHBIE U COKPAINEHHbIE YPAaBHEHUA peaKIUuil HOHHOTO



oOMeHa, VypaBHEHHS peakI[iii, IOJTBEPXKIAIONINX CYIIeCTBOBAHUE
TEHETHYECKO CBSI3M MEXIY BEIECTBAMH Pa3TMIHBIX KIIaCCOB;
PacKpBIBaTh CYIIHOCTh OKHCIHUTEILHO-BOCCTAHOBHTENBHBIX  peaKIUil
IIOCPEJACTBOM COCTABJICHHUS 3JISKTPOHHOT0 Oajanca STHX peaKIlHii;
IIPOTHO3HPOBATE CBOICTBAa BEIECTB B 3aBHCUMOCTH OT HX CTPOCHUI,
BO3MOXXHOCTH IIPOTEKAHUS XHMHUYECKUX [PEBPAINEHUN B pa3IM4HbBIX
YCIIOBHSIX;

BEIYHCIITh OTHOCHUTEIBHYIO MOJEKYIAPHYIO M MOJAPHYIO MAaccChl
BEIIECTB, MAaCCOBYIO JOJIK XHMHYECKOTO »JJIeMeHTa 110 QopMyie
COEIHHEHHUS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IMPOBOJHTE PACUETEI
10 YPaBHEHUIO XUMUYECKON peaKIiny;

co0OmI0aTh  TpaBWiIa  IONB30BAHUS  XUMHYECKOH  HOCYIoH |
Ja0OpaTOpHEIM OOOpYIOBaHHEM, a TaKXe TIpaBHja oOpalleHus ¢
BEIIeCTBAMH B COOTBETCTBHH C HHCTPYKIHAMH IIO BBHIIOJHEHHIO
Ja0OpaTOPHEIX XHMHUYECKHX OIIBITOB IO TIOJYYCHHIO H COOHpaHUIO
ra3000pa3HbIX BEIIEeCTB (aMMHAaKa U YIJICKUCIIOrO ra3a);

IPOBOAUTH  pPEAKIUH, IOATBEP)KIAIONINE  KadeCTBEHHBIII  COCTaB
Pa3IHYHBIX BEIIECTB: PACIIO3HABATh OIBITHBIM IIYTEM XJIOPUI-, OPOMUI-,
HOAuI-, KapOoHaT-, ¢ocdar-, cwIiHkaT-, cyabdaT-, THAPOKCHA-HOHEI,
KaTHOHEI aMMOHHS H HOHEI H3YYEHHEIX METAJUIOB, IIPHCYTCTBYIOINHE B
BOJIHBIX PacTBOpPaX HEOPTraHWYECKHUX BEIECTR;

IPUMEHSTH OCHOBHBIE OIEPAIIMH MBICIUTEIBHON MEATETFHOCTH — aHAIH3
I CHHTE3, CpaBHEHHE, OOOOIIeHHe, CHCTEMaTH3aIHI0, BEIABICHHE
IPHYHHHO-CJIEICTBEHHBIX CBA3€l — JUIA HM3YYEHHS CBOICTB BEIECTB H
XUMHYECKHX peakIHii, eCTeCTBEHHO-HAyYHBIE METOJLI IIO3HAHHSI —
HaOJIfOJICHHe, M3MEPEHHE, MOJICIUPOBAHMUE, SKCHEPUMEHT (peajbHbIH H
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KoamdecTtBo 9acoB
Ne HaumeHoBaHHe pa3iesioB H
KonTpoabHbIe IIpakTHYecKkne
n/n TeM MPOrPaMMbl Bcero
padoThI paGoThI
Pa3nen 1. lleppoHavanbHble XAMUYeCKHE MOHATHSA
Xumnsg — BaxkHas 00JacTh
€CTECTBOIHAHWS U
11 MPaKTHIECKOIT eI TeThHOCTH 6 )
' YeJI0BEeKa. JHAKOMCTBO C
npodgeccusiMu, CBI3aHHBIMH ¢
npeaMeToM « XHAMH D
BemectBa u XUMHIECKHE
1.2 21 1
peakuu
Hroro no pazaeny 27

Pasgen 2. BaxkHeililllHe MpeICTaBHTeIH HeOPraHAYeCKHX BellleCTB

Bos3ayx. Kucmopon. Ilorsatue

2.1
00 oxcoax

9 1

Bopopoa. IlousaTue o KucioTax
u cotax. IlpaMenenne

BOJIOPO/Ia HA

2.2 13 1

MeTAJLIYPIrHYecKHX
npeanpusaTaax. CaMapcknii
MeTaLIypradecKHil 3aBo/.
Bopa. Pactopsl. Ilpodeccust

2.3
XHMHK-3Ko0J10T. [ToHATHE 00

JnekTpoHHbIe (MH(pPOBLIE)
o0pa3oBaTe/bHbIE PecypChl

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

bubmmoTteka ITOK
https://m.edsoo.1u/7f41837¢

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

butmoteka IJOK
https://m.edsoo.ru/7f41837¢

butmmoTteka ITOK
https://m.edsoo.ru/7f41837¢c




OCHOBaHHAX

¥ OCHOBHBIE KIaCCHI 19 1 1 Bubnmnorexa IJOK
' HEOPraHUYEeCKHX COeIHHEHUIT https://m.edsoo./7f41837c
Hroro o pazgeny 50

Paszgen 3. Ilepuognveckuii 3axoH u Ilepuognyeckas cucreMa XAMH4ecKUX 31eMeHTOB JI. 1. Meneneea. CTpoeHHe aTOMOB.
Xumaieckas cBf3b. OKHCIATEIbHO-BOCCTAHOBHTEAbHDIE PeAKITHHA

Ilepuommdeckuii 3aK0H H

31 Ilepuogudeckas cucrema 10 Bubmnorexa IJOK
XUMHYeCKHUX 3j1eMeHToB JI. 1. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CTpoeHne atoma
XuMu4eckas cBI3b.

bubmmoTteka ITOK

3.2 OKHUCIHTEIbHO- 12 1

https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIBHBIE PEAKIIIH

HTtoro 10 pazjern 22 budnuoreka IJOK
pasaeity https://m.edsoo.m/7f41837¢c
Pe3sepBHOE BpeMs 3 butmmoteka I{OK

https://m.edsoo.ru/7f41837¢

OBHIEE KOJIMYECTBO YACOB IIO

IIPOI'PAMME - ) 6



9 KIIACC

KonnvecTBo 9acoB
HanMeHoBaHHe pa3Je/10B H TeM

Ne i/ KoHTpoabHbIe
MPOrpaMMBbI Bcero
patoThI
Paszgeda 1. BemecTBo H XHMHYecKHe peakIHU
11 IToBTOpeHME U yriyOIeHne 3HAHHiT 8 1
' OCHOBHBIX pa3JIeNoB Kypca § Kinacca
12 OCHOBHBIC 3aKOHOMEPHOCTH XHIMHYIECKUX 6
' peaxiuii
13 DIIEKTPOJIMTHYECKAS JIMCCOI[UAITUS. 13 1
XuMIIecKHe peakiHi B pacTBOpax
Hroro mo pazneny 27
Pasgen 2. HeMeTa1J1bl H HX COeTHHeHHS
)1 OO0mIas XxapakTepHCTHKa XHMHTECKHX 6
' snemMeHTOB VIIA-rpynmsl. ['anoreHs
OO0mas XxapakTepHCTHKAa XHMUIECKHX
22 aneMeHTOB VIA-rpymmet. Cepa u e€ 8
COC/IMHEHHU S
OO0mIas XapakTepHCTHKa XHMHTECKHX
9]IeMeHTOB VA-rpymmsl. A30T, ¢ochop 1 ux
2.3 coeTUHeHHA. 3HAKOMCTBO ¢ 9
MPOH3BOACTBOM 3aB0/Ia
«KyiiobieBA30T»
24 OO0mast XapakTepUCTHKA XHMIIECKIX 1 1

a1ieMeHTOB IVA-TpyIsl. Yriepoa u

IIpakTHYeckne
padoThI

JneKTpOHHBIE

(uudposbie)
o0pa3oBaTe/IbHbBIE

pecypcesbl

Bbubnnoteka ITOK
https://m.edsoo.ru/7f41a636

Bubmoteka ITOK
https://m.edsoo.ru/7f41a636

Bubmmoteka ITOK
https://m.edsoo.ru/7f41a636

bubmnoteka ITOK
https://m.edsoo.ru/7f41a636

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

bubmmoteka IJOK
https://m.edsoo.ru/7f41a636

Bubmmoteka ITOK
https://m.edsoo.ru/7t41a636




KPEeMHHUI U UX COeJTHHEHNS
Hroro no pazaeny

Pazgen 3. Merannsl H HX coeTHHEeHHS
3.1 OO01THE CBOICTBA METAUIOB

Bakueiinme MeTa/UTsl H HX COSTHHEHIS
3.2 3HAKOMCTBO € IPOH3BOJACTBOM
CamMapckoro MeTalaypruieckoro 3agoaa.

Hroro no pazaeny

Pasgen 4. XuMus 1 oKpy:Kalomas cpeaa

4.1 BerecTBa U MaTepualsl B JKIU3HU YelIOBeKa
Hroro no pazaeny
PezepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB IIO IITPOIPAMME

35

28

34

102

Bbubmmoteka IJOK
https://m.edsoo.ru/7f41a636

bubmmoteka IJOK
https://m.edsoo.ru/7f41a636

bubmnoteka I[JOK
https://m.edsoo.ru/7f41a636

bubmnoteka ITOK
https://m.edsoo.ru/7f41a636







IHOYPOYHOE IIVNTAHUPOBAHUE
8 KVIACC

Ne

T
il eMa YpoKa

IIpenmet xumMuu. Poib XUMHH B KU3HH
qenoBeka. HapopManus o
npogeccusix, CBI3AHHBIX C
npeaMeToM «XHMHS

BemecrBa. ArperarHsie coCTOAHUA
BEIECTRB.

Yucteie BemnecTBa U cMecH. CITocoObl
pazjieneHus cMeceit

Pazgenenue cMeceil

IIpakTaeckas padota Ne 1 «IIpaBimia
paboTHI B TaOOPaTOPHH U MPUEMBI
oOpamnieHns ¢ 1ad0paTOPHBIM
00opyIoBaHHEM)

IIpakTiuaeckas padota No 2
«Pa3nenenne cMeceil (Ha mpuUMepe
OUHCTKH TIOBapeHHOI COIH)»

AToMBI. XIMHYECKHE 3JIEMEHTHI.

ATOMBI. XIIMHYECKHE 3IEMEHTHI.

3HaKH (CHMBOJIbI) XUMHYECKIX

KoanyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckne
padoThl

Jara

H3YYCHHHA

JIeKTPOHHBbIE
nudpoBbIe
o0pa3zoBaTelbHBbIE

pecypchl

Bubmiorexa ITOK
https://m.edsoo.ru/ff0d210c

bubmotexa IJOK
https://m.edsoo.ru/ff0d227e

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

bubmotexa IJOK
https://m.edsoo.ru/ff0d23dc

Bubmiorexa ITOK
https://m.edsoo.ru/ff0d28c8

Bubmiorexa ITOK
https://m.edsoo.ru/ff0d37fa

Bubmiorexa ITOK
https://m.edsoo.ru/ff0d2a6¢

Bubmiorexa ITOK




10

11

12

13

14

15

16

17

18

19

20

21

22

3JIEMEHTOR
Monekymsl. ATOMHO-MOJICKYIIIPHOE
ydeHue.

3aKoH IMOCTOSHCTBA COCTaBa BEMIECTB
MOJIEKYIAPHOTO CTPOCHHUS.
Knaccuduxarms Beniects. IIpocTbie u
CITIOXKHBIE BeNecTRa

Kmaccudguxkarms Bemects. [IpocThie n
CIIOKHBIE BelecTBa

OTHOCHTENIFHAS aTOMHAA Macca.
OTHOCHTENFHAS MOJICKYIISIpHAs Macca
OTHOCHTENFHAS aTOMHASA U Macca.
OTHOcHTeNbHAS MOJIEKYIISIPHAsT Macca
Xummndeckas ¢popmyia. CocTaBlieHne
(OPMYIT BEIIECTB.

MaccoBas 7075 XUMHYECKOTO
3]IEMEHTA B cOeIMHEHUH. PeneHne
3ajad.

MaccoBas 7015 XUMUYECKOTO
3IIEMEHTa B COeTNHeHUH. PeneHne
3ajiad.

Konmaecto Benectsa. Moib.
MomspHag mMacca

OuU3HYECKHEe U XUMUYECKHE SBICHUS.
XumudecKkas peakius

IIpH3HaKu U YCIOBHSA MPOTEKAHUS
XUMHTIECKUX PEaKI[uil

3akoH COXpaHEHHA MAacCChI BEIMECTB.

https://m.edsoo.ru/ff0d2be8

Bubmiorexa ITOK
https://m.edsoo.ru/ff0d2d50

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

budmiorexa I[OK
https://m.edsoo.ru/ff0d2a6¢

Bubmiorexa ITOK
https://m.edsoo.ru/ff0d2a6¢

Budmotexa IJOK
https://m.edsoo.ru/ff0d323c

Bubdmiorexa IJOK
https://m.edsoo.ru/ff0d323c

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

Butmiorexa ITOK
https://m.edsoo.ru/ff0d350c

Bubmiorexa ITOK
https://m.edsoo.ru/ff0d5230

Butmorexa IJOK
https://m.edsoo.ru/ff0d37fa

bubmotexa IJOK
https://m.edsoo.ru/ff0d3al6

Bubmiorexa ITOK




23

24

25

26

27

28

29

30
31

32

33

XuMirdecKkne ypaBHEHUS

Brrucnenns kKoamdaecTsa, Macchl
BelIeCTBa [0 YpaBHEHUAM XUMHIECKUX
peaKIi

Krmaccudukarmig XUMHIecKHX peaKITHi
(coenuHEeHMS, pa3IOKEeHUS,
3aMelleHHsI, 00OMeHa)

M. B. JIoMOHOCOB — YV4EHBIII-
sHIMKIoNnecT. O0o0ImeHne n
CHCTeMaTH3aITI 3HAHUI
KonTpomsHas padota Nel mo Teme
«BemecTBa 1 XUMHYECKHUE PEAKITHHY

AHam3 KOHTPOJIBHOI padoThI

Bozayx — cMecs razoB. CocTaB
Bo3yXa. Kncmopon — 3neMenT u
IpocToe BemecTBo. O30H
@u3nYecKne I XUMHYECKHe CBOICTBA
KHCI0po/1a (peaKIlH OKUCICHU,
ropenue). [ToHsaTe 06 okcHaax

Pemienne 3amau
Oxcuapl. Kimaccudukarmus oKCHJIOB.

Croco0BI oIy9eH s KUCIOpoIa B
1a00pPaTOPHH U MIPOMBIILIEHHOCTH.
[IpumeHeHHe KHUCIOpoIa

TemnoBoii 3¢ ekt xuMHUIeCKOIT
peaxIuu, MOHATHE O
TEpPMOXHMHIECKOM YpaBHEHHH, SK30-

https://m.edsoo.ru/ff0d3b88

bubmotexa IJOK
https://m.edsoo.ru/ff0d5708

Budmorexa IJOK
https://m.edsoo.ru/ff0d3f34

Bubmiorexa ITOK
https://m.edsoo.ru/ff0d40c4

Bubmiorexa ITOK
https://m.edsoo.ru/ff0d4290

Budmoreka IJOK
https://m.edsoo.ru/ff0d4290

Budmoreka IJOK
https://m.edsoo.ru/ff0d448e

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

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

bubmotexa [JOK
https://m.edsoo.ru/ff0d4790




34

35

36

37

38

39

40

41

42

43

44

1 9HJIOTEPMHYECKHX PEeaKIHIX
TommuBo (HedTh, YTOJIb M METaH).
3arps3HeHHe BO3/IyXa, CIIOCOOkI ero
npenorspanicHu. Ilpodeccns
XHMHKA-3K0/10ra Ha CaMapcKRux
npeInpHATHSIX.

IIpakTHaeckas padoTta Ne 3 1Mo Teme
«[Tomydenne n codupanmne KHcIopoaa,
H3yUIeHUe eTo CBOICTB»

O0001IeHNEe U CHCTEMATH3AITHL
3HaHHI

Bogopoa — smemeHT u mpocToe
BenrecTBO. Hax ok /1eHHe B IPHPOJIe
dm3uvecKre U XUMHYecKHe CBOIICTBA
Bojiopoia. [IpuMeHeHne BoJopoa
IIpumeneHne Boopoaa Ha
METALTYPTHYEeCKUX TPEANPUATHAX.
Camapcknii MeTaLIyprudecKai
3aBO/I.

TloHsITHE O KHCIOTAX U COIIX
TIoHsITHE O KHCIIOTAX K COJISX

Pemenue yrpaxHeHuii

Croco0sI moTydeH s BOA0po/ia B
nabopaTopuu

IIpakTtmyaeckas padota Ne 4 o Teme

Bubmiorexa ITOK
https://m.edsoo.ru/ff0d4cda

Bubmiorexa ITOK
https://m.edsoo.ru/ff0d4ae2

bubmotexa IJOK
https://m.edsoo.ru/ff0d4dd0

Bubmiorexa ITOK
https://m.edsoo.ru/ff0d4ddo

Budmiorexa IIOK
https://m.edsoo.ru/ff0d4ddo

Butmoteka IJOK
https://m.edsoo.ru/ff0d50d2

Budmorexa IJOK
https://m.edsoo.ru/ff0d50d2

bubmotexa IJOK
https://m.edsoo.ru/ff0d50d2

Buomiorexa IIOK
https://m.edsoo.ru/ff0d4ddo

Bubmiorexa ITOK




45

46

47

48

49

50

51

52

53

54

55

«[Torydenne n cobnpanme BOI0PO/Ia,
H3y4YeHHE €T0 CBOICTB»

MoutapHblit 00bEM Ta30B. 3aKOH
ABoranpo

Bemucnenns 06bEma, KOJIHIeCTBa
BEIleCTBA I'a3a 10 er0 U3BECTHOMY
KOJINYECTBY BeIlleCTBA HIIH 00BEMY

Brraucnenus 00néMa, KOJIHIECTBA
BEIIIECTBA ra3a MO €0 H3BECTHOMY
KOJIMUECTBY BeNIeCTBA HIIH 00BEMY
Brmucienns o0LEMOB I'a30B 110
YpaBHEHHIO PeaKIIHH Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHHIT Ta30B
O000eHNEe U CHCTEMATH3AITHS
3HaHHUII

@u3HYECKHEe U XUMUYECKHE CBOIICTBA
BOJIBI

Ounctka npupoaHseix Bo. IIpogeccns
XHMHKA-3K0JI0Ta HA NPeNPHSITHSIX
r. CamMapsbl.

CocraB ocHOBaHHUiL. [TousaTHE 00
WHJIUKAaTOPax

Bopna xak pactBoputens. HaceimeHHbIe
U HEHACHITIIEHHbIE PACTBOPHI.
MaccoBas 70715 BeniecTBa B pacTBOpe

Pemenne 3amaq

IIpaxkTIaeckas padboTta Ne 5 1Mo Teme

https://m.edsoo.ru/ff0d4£42

Budmoteka IJOK
https://m.edsoo.ru/ff0d542¢e

Budmorexa IJOK
https://m.edsoo.ru/ff0d55a0

Bubmiorexa ITOK
https://m.edsoo.ru/ff0d55a0

Bubmiorexa ITOK
https://m.edsoo.ru/ff0d5708

Bubmiorexa ITOK
https://m.edsoo.ru/ff0d50d2

Butmoteka IJOK
https://m.edsoo.ru/ff0d587a

butmorexa [JOK
https://m.edsoo.ru/ff0d59e2

buomorexa [JOK
https://m.edsoo.ru/ff0d5b40

bubmorexa [JOK
https://m.edsoo.ru/ff0d5b40

bubmorexa [JOK




56

57

58

59

60

61

62

63

64

65

66

67

«IIpuroToBIEeHNE PACTBOPOB C
OIIpeenEHHOIT MacCcoBOI JoIed
PacTBOPEHHOTO BEIIECTBA»

O0o0menne TeMur «Kucnopo.
Bopopon. Bopax»

KonTpomsras pabota Ne2 mo Teme
«Kucnopon. Bomopon. Boga»

AHam3 KOHTPOJIBHOI paboThI

Knaccugukarus cI0KHBIX BEIECTB

OKCHJIBL: COCTaB, KJIaCCH(DUKAITHS,
HOMEHK/IaTypa

Ilomydenue H XUMHYECKUE CBOHICTBA
KHCJIOTHBIX, OCHOBHBIX H aM(OTEPHBIX
OKCHJIOB

Ilomydenue H XUMHYECKHE CBOIICTBA
KHCJIOTHBIX, OCHOBHBIX H aM(pOTEPHBIX
OKCHJIOB

OCHOBaHHS: COCTaB, KJIaccHpuKaIms,
HOMEHKJIATypa

IlomydeHnue H XUMHYECCKUE CBOIICTBA
OCHOBAHUIA

TlomyweHne u XUMUYECKHe CBONCTRA
OCHOBAaHHI

Kucnotsl: cocraB, KiaccHpHKaIi,
HOMEHKJIATypa

HOJ’I}”—IBHHG H XHMHYECKHE CBOICTBA
KHCJIOT

https://m.edsoo.ru/ff0d5eba

Budmiorexa IIOK
https://m.edsoo.ru/ff0d6342

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

Budmoreka IJOK
https://m.edsoo.ru/ff0d6342

bubmorexa [JOK
https://m.edsoo.ru/ff0d664e

bubmotexa IJOK
https://m.edsoo.ru/ff0d664e

Butmorexa IJOK
https://m.edsoo.ru/ff0d664e

Budmoteka IJOK
https://m.edsoo.ru/ff0d67ca

budmiorexa IJOK
https://m.edsoo.ru/ff0d67ca

Bubmiorexa ITOK
https://m.edsoo.ru/ff0d67ca

Budmoreka IJOK
https://m.edsoo.ru/ff0dfee2

Bubdmiorexa ITOK
https://m.edsoo.ru/ff0dfee2




68

69

70

71

72

73

74

75

76

77

78

HOJ[}/EICHHG U XUMHUYecKHe CBOICTBa
KHCJIOT

Comu (cpenHue): HOMEHKIATYpa,
CTI0COOBI MOTYIEHH S, XUMHYECKIe
CBOIICTBa

Comu (cpeliHHE): HOMEHKIATYpA,
CTI0COOBI MTOTYIeHHS, XUMHIeCKHe
CBOIICTBA

Pemienne 3amad

IIpakTmaeckas padorta Ne 6. Pemernue
SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME
«OCHOBHBIE Kl1aCcChl HEOPT aHHYICCKUX
COEIMHEHHI»

T'eHeTn4eckas CBA3b MEXKIy KIaccaMu
HeOpTaHMIeCKHX COeINHEHH
O0001IeHne U CHCTEMATH3AITHI
3HaHHI

0000meHNe H CHCTEMATH3AIIL
3HaHHUI

KonTpomsHas padota Ne3 o Teme

"OCHOBHEI€ KJIaCChl HEOPTaHHYIECKIX
coeIMHEH "

AHaImN3 KOHTPOJILHOI PaboThI

HepBbIe TIOIIBITKH I{HaCCIfiti)Ifﬂ{ﬂlﬂiII
XHMHYECKHX 3JIeMeHTOB. IloHATHE O
TpyIIIax CXOJHBIX 3JICMCHTOB

Bubmiorexa ITOK
https://m.edsoo.ru/ff0dfee2

Bubmiorexa ITOK
https://m.edsoo0.1u/00ad9474

Bubdmiorexa ITOK
https://m.edsoo.1ru/00ad94 74

Buomiorexa IIOK
https://m.edsoo.ru/00ad9cb2

Budmoteka IJOK
https://m.edsoo.ru/00ad9b7c

Bubmiorexa ITOK
https://m.edsoo.ru/00ad9as0

bubmotexa [JOK
https://m.edsoo.ru/00ad9cb2

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

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

Bubdmiorexa IJOK
https://m.edsoo.ru/00ad9ela

bubdmiorexa IIOK
https://m.edsoo.ru/00ad91ffa




79

80

81

82

83

84

85

86

87

88

Tlepnomiraeck il 3aK0H U
Ilepuoandeckas cHCTEMa XHMHIECKIX
anemeHTOB /. 1. MeHneneeBa

ITepropl, TPYIIIBL, TOATPYIIIIE]

Ctpoenne atoMoB. CoCTaB aTOMHBIX
saep. M3oTonsl

CTpoeHie 3IeKTPOHHBIX 000I0uek
aTOMOB 2JIeMeHTOB llepHomuaeckoii
cuctems! J[. 1. MenieneeBa

CTpoeHIE 3NIEKTPOHHBIX 000I09eK
aToMOB 371eMeHTOB [Tepuoudeckoit
cuctemsl J[. 1. MeHaeneeBa

XapaKTepHCTHKa XHUMHIECKOTO
3JIEMEHTA 10 €TI0 MOJIOKEHHIO B
Ilepuomuueckoii cucteme /1. .
MennaeneeBa

XapakTepucTHKa XUMHIECKOTO
3IIEMEHTA TIO €T0 MOJIOKEHHIO B
Ilepuomuueckoii cucteme J{. .
MenpgeneeBa

3rauenne [leproamaeckoro 3akoHa
JUTSL pa3BATHS HAYKH U TIPAKTHKH. 1,
H. MenneneeB — y4€HEBII, IIeAaror H
TpaKIaHUH

O0001IeHe U CHCTEMATH3AITNS
3HAHHH

3JIBI{Tp00'I'pHHaTeJIbHOCTB aTOMOB

bubdmiorexa IJOK
https://m.edsoo.ru/00ada52c

bubdmiorexa IJOK
https://m.edsoo.ru/00adas52c

Bubmiorexa ITOK
https://m.edsoo.ru/00ada342

Bubtmiorexa ITOK
https://m.edsoo.ru/00ada6bc

bubmotexa IJOK
https://m.edsoo.ru/00ada6bc

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

Butmoteka IJOK
https://m.edsoo.ru/00ada824

Budmorexa IJOK
https://m.edsoo.ru/00ada96e

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

bubmorexa [JOK




89

90

91

92

93

94

95

96

97

98

99

100

101

XHUMHYECKUX 3IEMEHTOB
HonHas XuMHYecKas CBI3b

KopanenTtnas IIOIIApHas XUMHISCKasa
CBA3B

KoBanentHasg HEMOJMpHAd XUMHYICCKasd

CBA3b
CTelneHb OKHUCIEHHUS

OKHCIHTENbHO-BOCCTAHOBUTE/IBHBIE
peaxiun
OKHCIHTENBHO-BOCCTAHOBUTEIBHBIE
PEaKITHH

OKHCIUTENN U BOCCTAHOBUTEIH

O000mIene U CHCTEMATH3aITH I
3HaHHIT

O000mIIeHNEe U CHCTEMATH3AIH
3HaHHII

KonTpomsHas paGota Ned o Teme
«CTpocHHe aToMa. XHUMHISCKAs
CBSI3b»

AHaIN3 KOHTPOJILHOH PaboThI

PezepBabIil ypok. O6o0mIEHE 1
CUCTeMaTH3aINs 3HAHUI
PeseprabIil ypox. O600menne u
CUCTeMaTH3aIlNs 3HAHMUI

https://m.edsoo.ru/00adaab8 .
Bubdmiorexa IIOK
https://m.edsoo.ru/00adac34
Bubmiorexa ITOK
https://m.edsoo.ru/00adaab8

Budmoteka IJOK
https://m.edsoo.ru/00adaab9

bubmotexa IJOK
https://m.edsoo.ru/00adae28

Butmrorexa ITOK
https://m.edsoo.ru/00adb076

Bubmiorexa ITOK
https://m.edsoo0.1u/00adb076

Budmoteka IJOK
https://m.edsoo.ru/00adb076

budmotexa [JOK
https://m.edsoo.1ru/00adb076

Bubmiorexa ITOK
https://m.edsoo.1ru/00adb076

Bubmiorexa ITOK
https://m.edsoo.1ru/00adb4 86

Bubmiorexa ITOK
https://m.edsoo.ru/00adb4 86

Bubmiorexa ITOK
https://m.edsoo.ru/00adb33c

budmorexa [{JOK
https://m.edsoo.ru/00ad9cb2




Pezeprasrit ypok. O6001IEHE H Butmotexa IJOK
cHCcTeMaTH3aIusa 3HAaHHIl https://m.edsoo.ru/ff0d61c6

OBIIEFE KOJIMYECTBO YACOB 11O
IIPOTPAMME

102

102 4 4



9 KIIACC

Ne i/

10

Tema ypoka

IlepuoagudecKuil 3aK0H.
Tlepuoareckas cuctema
XUMHYeCKHIX d1eMeHToB [[. 1.
MenneneeBa

3aKOHOMEPHOCTH B U3MCHCHHH
CBOIICTB XMMIUECKHX BIIEMEHTOB
TEPBBIX TPEX MePHOTOB

Knaccudukamnms 1 HOMEHKIaTypa
HEOPTaHHIECKNX BEIIECTB
Kraccugukamnms 1 HOMEHKIATypa
HEOpTraHMIECKIX BEMIECTB

Buisl xuMHdeckoii ¢BI31 U TUIIBI
KPHCTAJUTHYECKUX PEIIETOK
Q0o0mIenne 1 CHCTEMATH3AITHT
3HaHHI

Konrpompras padota Nel mo Teme
«[ToBTOpEeHMHe U yTiTyOlleHne
3HaHHIIT OCHOBHBIX Pa3/IelioB Kypca
8 Kimacca»

AHanm3 KOHTPOJIBHOI paboTh

Knaccudukarms XuMuaecKux

peamm”{ II0 pa3siIHIHBIM IIPH3HAKaM

Knaccudukanms XuMHIeCKHX

KoandecTBo YacoB

Bcero

KonTpoabHbie
padoThI

IIpakTnyeckne
padoThI

JlaTa
H3y4YeHHS

JJIeKTpoHHbIe U PPOBLIe
o0pa3oBaTe/IbHbBIE

pecypcbl

Bubnuotexa ITOK
https://m.edsoo.ru/00adb59e

bubnmoreka [JOK
https://m.edsoo.ru/00adb6b6

bubmmoreka [JOK
https://m.edsoo.ru/00adb7e2

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

Bubmnotexa ITOK
https://m.edsoo.ru/00adbac6é

Bubmuotexa ITOK
https://m.edsoo.ru/00adbcb0

Bubmuotexa ITOK




11

12

13

14

15

16

17

18

19

20

peal{mﬂ"{ 110 pa3sInIHBIM IIPH3HAKaM

IlorAaTHE 0 CKOPOCTH XHMHYICCKOI
peaxnmu. [ToHSATHE 0 TOMOTEHHBIX H
Te€TepOTEHHBIX PEAKIIIIX

IloHATHES 0 XUMHYECKOM
paBHOBecHU. DAKTOPBI, BIMSFONTIE
Ha CKOPOCTh XUMHUIECKOH peaKITHH
H TOI0KEeHHE XUMHISCKOTO
PaBHOBECHS

OKHUCIHUTEIBHO-
BOCCTAHOBHTCIIBHBIC PCAKITHE
OKHCIHTEIBHO-
BOCCTAaHORHTEIThHBIE PEAKITHH
Teopust 3MeKTPOTUTHIECKOTH
qucconuarui. CHIBHEIE U cl1a0ble
3IEKTPOJIHTEI

CHJIBHBIE U CJIa0BIe S3JIEKTPOJIUTEI

Honnsie ypaBHeHUs peaKIuil

XuMudecKkye CBOMCTBA KUCIOT B
CBeTe IIpeJICTaBIeHHIT 00
RICKTPOIHTHICCKON TUCCOITHAIIHI
XuMH4ecKHe CBOHCTBA KHCIOT B
CBETe IIpe/ICTaBIIeHIIT 00
AIEKTPOIHTHIESCKOM THCCOITHAIIHH
XHMHUYEeCKHE CBOMCTBA OCHOBAaHHI
B CBETE IIpeCTaBICHIII 00

https://m.edsoo.ru/00adbcb0

bubnmoreka I[TOK
https://m.edsoo.ru/00adbe9a

Bubnuoteka ITOK
https://m.edsoo.ru/00adc2 8¢

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

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

bubnuoreka ITOK
https://m.edsoo.ru/00adcd 68

bubnnoreka ITOK
https://m.edsoo.r/00adcd68
bubnmoreka ITOK
https://m.edsoo.ru/00add448

bubnmoreka IJOK
https://m.edsoo.ru/00add5d8

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

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




21

22

23

24

25

26

27

28

29

30

31

32

AIIEKTPOITHTHIECKOM JINCCOTTHATTIH
XumMudeckye CBOIICTBa COJIEH B
CBETe IIpe/ICTaBIeHHIT 00
3ICKTPOJUTHIECKOMN JTUCCOIHAITIH

TlongaTtue o rumgpoiuse coneit

Permenne 3anau

IIpakTmaeckas padota Ne 1.
«PeleHne skcnepuMeHTaIbHBIX
3agaud»

O0o06mnrenne U cucTeMaTH3aIT s
3HaHHI

Konrtpomsras padota Ne2 mo Teme
«DIeKTpoIUTHIecKas
JUccOoIUaIia. XuMHYSCKIe
PEaKIUuH B pacTBOPax»

AHanm3 KOHTPOJIBHOI paboThI

OO0mas XapaKTepHCTHKA TaJIOT€HOB.

XuMHUdecKe CBOMICTBA Ha IIPUMEpe
XJjopa

XuopoBogopoa. ConsHast KHCIOTA,
XHMHIECKI e CBOIICTBA, ITIOTyICHHE,
TIpUMEeHEHHe

Pemenne ynpaxHeHNI U 3a0a4

IIpakTHdeckas padota Ne 2 mo Teme

bubnmoreka I[TOK
https://m.edsoo.ru/00add8b2

bubnmoreka IJOK
https://m.edsoo.ru/00add9d4

bubnuoreka ITOK
https://m.edsoo.ru/00addd12

bubnmoreka [JOK
https://m.edsoo.ru/00addbfa

Bubnmoreka ITOK
https://m.edsoo.ru/00addec0O

Bubnuotexa I[TOK
https://m.edsoo.ru/00addfe2

Bubmuotexa ITOK
https://m.edsoo.ru/00addfe2

Bubmuotexa ITOK
https://m.edsoo.ru/00adel1 04

Bubmuotexa ITOK
https://m.edsoo.ru/00adel1 04

Bubmuotexa ITOK




33

34

35

36

37

38

39

40

«llony4ueHne CONTHOM KUCTOTHI,
H3yueHue e¢ cBOiicTB»
Brrancnenns no ypaBHeHHAM
XUMHIECKIX PEaKIlHii, €CITH OIHH
13 peareHToB JlaH B N30BITKE
OO01mmast XapaKTepHCTHKA JIEMEHTOB
VIA-rpyIs

AJTOTpOTIHBIE MOAH(DHKAIIUH CEPHI.

Haxoxnenue cepsl u e€
COEJIMHEHHUI B IPHPOJE.
XuMm4aecKHe cBOICTBA CEPBI
CepoBoJ10po1, CTPOEHHE,
(hu3MIecKHe U XHMIIecKHe
CBOIiCTBa

Oxkcuasl cepsl. CepHas KHCIIOTA,
(bu3IMIecKHe U XHMIIECKHE
CBOIICTBA, IPUMEHEHUE
XuUMHYECKHUE CBOICTBA
KOHIICHTPHUPOBAHHOMH CEpHOI
KHCITOTEI

XHUMHIYeCcKUe Peakilui, JICKAITIE B
OCHOBE MIPOMBIIIUIEHHOTO cI1ocoba
TIOTYYEHUS CEPHOI KHCIIOTHI.
XuMHI4ecKoe 3arps3HeHue
OKpYZKAIOIIeH cpelibl
COE/IMHEeHUSIMU CePhI
Brramcnenne MaccoBoil 10IH
BBIXOJIa IIPOJIYKTA PEAKITHI

https://m.edsoo.ru/00ade348

Bubnmnoteka ITOK
https://m.edsoo.ru/00ade4 88

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

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

Bubnnoreka ITOK
https://m.edsoo.ru/00ade802

Bubmuotexa ITOK
https://m.edsoo.ru/00adea28

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

Bubnuotexa I[TOK
https://m.edsoo.ru/00adec8a




41

42

43

44

45

46

47

48

49

O000Menne 1 CHCTEMATH3AITHS
3HAHHII

OO01mas XapakTepHCTHKA JIEMEHTOB
VA-rpymmsl. A3or,
pacmpocTpaHeHHe B IPUPOJIE,
(H3HYecKHe U XHMHIECKHE
CBOICTBA

AMMHEII{, €ro q)IIBH‘IeCKHe n
XHMHYCCKIE CBOﬁCTBa, ITOJIVUCHHE
H IIPHMCHCHHC

IIpaxTHaeckas padoTta Ne 3 mo Teme
«ITony4yeHne aMMHaKa, H3ydeHHE
€0 CBOIICTB»

A3zoTHag KHCJIOTAa, eé q:)HBH‘IeCI{He n
XHMHYECKHE CBOMCTBA

CBoilcTBa KOHIICHTPUPOBAHHOM
a30THOI KHUCIIOThI

Hcnonp30BaHne HUTPATOB U CONE
aMMOHHS B KauecTBe MHHEePaIbHBIX
ytoopenmit. XumMmudeckoe
3arpsa3HEeHNe OKPYKaroLlell cpesibl
COEMHEHHSMH a30Ta

3HaxomMcmeo ¢ npou36o0CMmeom
3a600a «KyitovinieeAzomy.
IIpogheccuu: xumux-mexnoinoz,
Aa00paHm XUMHYECKOZ0 AHWTU3d,
XUMUK-IKOI02.

@ocdop. Oxcun pocdopa (V) u

bubnmnoreka [JOK
https://m.edsoo.ru/00adeea6

bBubnmoreka ITOK
https://m.edsoo.ru/00adf004

Bubnnoreka ITOK
https://m.edsoo.ru/00adf180

Bubnnoreka ITOK
https://m.edsoo.ru/00adf306

Bubnuoteka ITOK
https://m.edsoo.ru/00adf306

Bbubmunoteka ITOK
https://m.edsoo.ru/00adf518

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




50

51

52

53

54

55

56

57

58

(ocopHas KucnoTa, GuzMIecKne 1
XHMHYecKHe CBOICTBA, OTyUeHHe

HcnonpzoBanue (pocatoB B
KauecTBE MHHEPAIbHBIX
ynoOpeHmii. 3arpsa3HeHHe
MIPHPOJIHOIH cpeanl GpocdaTamu
Vraepo], pacpocTpaHeHHe B
mpupoe, GU3MIecKie 0
XHUMHYecKHe CBOICTBA

Oxcupb! yriaepoja, ux ¢u3ndecKue
U XUMUYeCKHEe CBOIICTBaA.
SKOJI0THYECKHE IPOOTIEMEI,
CBSI3aHHBIE ¢ OKCHJIOM yTIepoJa
(Iv)

VYronpHas KHCIOTa H e€ coln

VronpHas KHCIOTa H e€ COIH

IIpakTaeckas padota Ne 4 mo Teme
"TloJiydeHHe YITIEKHCIIOTO rasa.
KauecTBeHHas peakuus Ha
KapOoHaT-uoH"

HepBOHa[IEUIbHBIB [OHATHS 00
OpramHvIeCKHX BEIIECTBax KakK O
COEIMHEHHAX YTIIEpOoda

KpeMHUIT H er0 cOeHHEHUS

Pemenne 3anaq

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

Bubmuotexa ITOK
https://m.edsoo.ru/00adtd9c

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

bubnuoreka ITOK
https://m.edsoo.ru/00ae006c

Bubnuoteka ITOK
https://m.edsoo.ru/00ae006¢

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

Bubnuoteka ITOK
https://m.edsoo.ru/00ae054e

Bubnuoteka ITOK
https://m.edsoo.ru/00ae080a




59

60

61

62

63

64

65

66

67

IIpakTiaeckas pabota No 5.
Pemenne skcrepuMeHTaTBHBIX
3ajJad Mo TeMe «BakHelnme
HeMeTallIbl U UX COeJHHEeHND»

Q000mIeHne U CHCTEMATH3AIII
3SHAHHII

Konrponsnag pabota Ne3 mo Teme
«BakHeillme HeMeTaJUIbl H HX
COEeIHHEHUI»

AHam3 KOHTPOIBHOI paboThI

OOm1as XapaKTepuCTHKA
XHUMHYECKHX 2JIEMEHTOB —
MeTalIoB. MeTtaunideckas cBs3b U
MeTa/llIN4ecKas KpHcTallIndecKas
peméTka. OU3NUECKUE CBOIICTRA
METaIlJIOB

XHUMHYecKHe CBOIICTBAa MeTaIIOB.
DIIeKTPOXUMHYSCKIIT Pl
HAIIPSDKEHUI METa/UIOB

XuMHYecKHe CBOIICTBAa METAIIIOB.
SJIeKTPOXUMHYECKHUIT PSIT
HaIpsHKEeHHI MeTaUTOR

Oo1rue crrocoOb! MOIyIeHNs
MeTaioB. CIuiaBel. BeraucieHHus
110 YpaBHCHHAM XHMHICCKUX
PEeaKIIHil, ecIIN OJMH U3 PearceHTOB
COICSPKUT IIPHMECH

Permmenne 3anaq

Bubnnoreka ITOK
https://m.edsoo.ru/00ae0bf2

Bubmuotexa ITOK
https://m.edsoo.ru/00ae0e 18

Bubmuotexa ITOK
https://m.edsoo.ru/00ae0e 18

Bubmuotexa ITOK
https://m.edsoo.ru/00ae0e18

Bubmuotexa ITOK
https://m.edsoo.ru/00ael03e

Bubmuoteka ITOK
https://m.edsoo.ru/00aell56

Bubnuoreka ITOK
https://m.edsoo.ru/00aell56

Bubnuotexa ITOK
https://m.edsoo.ru/00ael 156
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IlonaTue o KOppO3HH METAJLIIOB

[Ileno4ynble MeTAIBI, CTPOEHHUE,
CBOIICTBA

[IlenoyHble MeTAIIBI, XUMHYECKHE
CBOIICTBa

OKcHupl 0 THIPOKCHIBI HATPHUA H
Kalsa

[Ileno4yHO3eMeTbHbIe METAJLIbI —
KaJIBIIHIL B Marauii. Oomas
XapaKTepUCTHKA.
[I{emo9H03eMeENbHBIE METAIIBI —
KaJIpINil U Marumii. Oomme
CBOIICTBA..

Baxueiine coequHeHNI KalIbITHI

Q0001IeHEe U CHCTEMAaTH3aIIHT
3HaHHIl

JKEcTKoCTE BOIBI U CIIOCOOR! eé
YCTpaHEeHHUS

IIpakTHdeckas padota Ne 6 mo Teme
"JKECTKOCTE BOJIBI K METOJIBI €€
ycTpaHeHUs"

ATIOMITHIIL, CTpoeHHe, pU3nIecKue
cBoiicTBa. CIIaBBI HA OCHOBE
ATFOMUHHS. 3HAKOMCHLE0 C
npouzeoocmeom Camapckozo
MemaniypZudecKozo 3a6004d.

Bubnuoteka ITOK
https://m.edsoo.ru/00ael278

Bubmuotexa ITOK
https://m.edsoo.ru/00ae14b2

Bubnnoreka ITOK
https://m.edsoo.ru/00ael14b2

Bubnuoreka IJTOK
https://m.edsoo.ru/00ael4b2

Bubnmmoteka ITOK
https://m.edsoo.ru/00ael5e8

bubnmoreka IJOK
https://m.edsoo.ru/00ael5e8

bubnmoreka [JOK
https://m.edsoo.ru/00ael5e8

Bubmuoteka ITOK
https://m.edsoo.ru/00ael1886

Bubmuoteka ITOK
https://m.edsoo.ru/00aelae8

Bubnnoreka ITOK
https://m.edsoo.ru/00aelc64
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Xumuueckue ceoiicmeéa
AIOMUHUSA

AmMdoTepHBIe cCBOIiCcTBA OKCHAA H
THIPOKCH/IA AJTFOMHHHS

AmdoTepHEIC CBOIiCTBA OKCHAA H
THJIPOKCH/JIA QJTFOMUHHS

Keneso, cTpoeHHE, CBOHCTBA

XHUMH4JecKHe CBOIICTBA JKele3a

OKCHJIBI, THIPOKCHIBI H COJIH
xenesa (II) n xenesa (III)

OKcubl, THAPOKCHIBI U COMU
xkene3a (II) u xenesa (II0)

Q0001IeHne U cCHucTEMAaTH3 AT
3HAHHI

IIpaxkTHueckasg paboTta Ne 7.
Perienne skcriepuMeHTATBHBIX
3aJ1a4 1o TeMe «BakHellnIe
METAJUIBI U MX COEIUHEHUS»
AHaIN3 MpaKTHICCKOH pabdoTEI
Brerucnenus no ypaBHeHHUSAM
XHMHYECKIX PeakIiuii, ecli O/IHH
13 peareHToB JaH B H30BITKe HIIH
CONIECP’KUT MpAMeCH. BEIauCcIeHnA
MaccoBOII IO BBIX0/Ia IPOAYKTa
peaKIuu

Brraucnenus no ypaBHeHHUSAM

Bubnnoreka ITOK
https://m.edsoo.ru/00aelc64

bubnuoreka ITOK
https://m.edsoo.ru/00aelc64

Bubnmoteka ITOK
https://m.edsoo.ru/00aeld86
Bubnuotexa I[TOK
83https://m.edsoo.ru/00ae1d86

bubnmoreka [JOK
https://m.edsoo.ru/00ae35e6

Bubnuoteka ITOK
https://m.edsoo.ru/00ae35e6

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

bubnmoreka [JOK
https://m.edsoo.ru/00ael1750

bubnmoreka [JOK



XUMHIECKIX PeaKI[Hii, ECITH O/INH https://m.edsoo.ru/00ael1750
U3 peareHToB JaH B H30BITKE HIIH

COACPKUT IIpUMECH. BrIducIeHNA

MaccOBOIl JOJIHU BBIX0/]a IIPOAYKTA

PEeaKITHH

- Q000mIene 0 CHCTEMATH3AITH |
3HAHHI

92 O0600meHNe 1 CHCTEMATH3AIHA ]
3HaHHUII

KonrpompHas pabota Ned o Teme

93 «BaxxHeimnme MeTaJlTbl 0 HX 1 1
COEJIMHEHUS»
94 AHami3 KOHTPOIBHOH paboThI 1
95 Pemienne pacHeTHBIX U
HKCIIEPUMEHTAIBHBIX 3a]1a1
9% BerectBa 1 MaTepHalsl B 1 Bubnnoreka ITOK
TIOBCETHEBHOM KU3HH YeI0BEKa. https://m.edsoo.ru/00ae3£50
3HAKOMCTBO C NpeINPHATHAMHE T.
97 Camapsbl, cBI3aHHbIE € 1
npeaMeToM « XHMHSD)
98 XUMHYECKOe 3arps3HeHHE 1 bubmuotexa [JOK
OKPY/KaIOIIEH Cpelibl https://m.edsoo.ru/00ae4270
.- Ponp xuMuu B peneHun | bubanorteka ITOK
HKOJIOTHIECKUX TIPOOIeM https://m.edsoo.ru/00ae4270
100 PesepBHsIii ypok. O600meHne n | Bubnnoreka ITOK
cHcTeMaTH3aIHsd 3HaHUI https://m.edsoo.ru/00ae0d0a
101 PesepBHbIil ypok. O000meHHe H 1 bubmuotexa [JOK

cHCcTeMaTH3aITHsI 3HAHU https://m.edsoo.ru/00adb33c




PezeprHsIit ypok. O600meHe 1 Bubnnorexa ITOK

102
cHcTeMaTH3aIusI 3HaHUil https://m.edsoo.ru/00ad9cb2

OBIIEFE KOJIMYECTBO YACOB 11O

IIPOI'PAMME 10 * 7






YYEBHO-METO/JHNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O IIPOIIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHHKA

METOJHUYECKHE MATEPHAJIBI VIS YHUTEJIA

IMUP®POBLIE OBPA3ZOBATEJIBHBIE PECYPCBHI H PECYPCBI CETH

HHTEPHET






