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INOACHUTEJIBHASA 3AIINCKA
[lporpamma 1Mo XMMHUHM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTAaBJIEHA HAa OCHOBE
TpeOOBaHUIl K pe3yslbTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTeibHON MpOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (henepanbHOM
paboueil mporpaMMbl BOCIIUTAHUS U C YYETOM KOHLIEMIUU MPENOJaBaHusl y4eOHOro npeamera
«Xumusi» B 00pa3oBaTesbHbIX opranmu3anusiax Poccuiickoin deneparuu.
[Iporpamma o XMMHUU AaET MPEACTABICHUE O IENAX, O0IIeH CTpaTerul 00yueHus!, BOCIIUTAHUS
U pa3BUTHS OOYYArOIIMXCS CpPEICTBAMH Y4e€OHOro IMpeIMEeTa, YCTaHABIMBAET 0053aTeIbHOE
MPEAMETHOE  COJAEp)KaHUEe, MPEeayCMATPUBAECT pacOpelesieHne €ero 1Mo KilaccaM H
CTPYKTYpUpOBaHHE IO pa3AesaM M TemMaM [porpaMMbl IO XHMHH, ONPEIENIeT
KOJIMYECTBEHHbIE W  KAUYE€CTBEHHBIE  XapaKTEPUCTUKH  COJEpKaHUS, PEKOMEHAYEMYIO
MIOCJIEJOBATEIbHOCTh M3YyUEHUSI XUMHUHU C YYETOM MEXKIPEAMETHBIX M BHYTPHUIIPEAMETHBIX
CBsI3eH, JIOTMKH y4eOHOTO TpoIiecca, BO3PACTHBIX OCOOEHHOCTEH 00y4arommxcs, ONpenesieT
BO3MOXKHOCTH TpeIMeTa AJisl peaju3aluu TpeOOoBaHUM K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNbHON TpOrpaMMbl Ha YpOBHE OCHOBHOTO 00mero oOpa3oBaHus, a TaKkxke
TpeOoBaHUIl K pe3yiabTaTaM OOyuY€HHS XMUMHM HAa YPOBHE LieJiel H3ydeHus MpeaMeTa U
OCHOBHBIX BHJIOB Y4YeOHO-TIO3HABATENIbHON JEATENBHOCTH OOY4Yalomerocs IO OCBOEHUIO
y4eOHOTro co/iep KaHusl.
3HaHWE XMMMH CIYXHUT OCHOBOW M1 (POPMHUPOBAHMSI MHPOBO33PEHMsS] OOYYaroIIerocs, €ro
NPEICTABICHUH O MaTepUalbHOM €IMHCTBE MHpPA, BaXXKHYIO pOJb MIpaioT (opMHUpyeMble
XUMHEN MpeaACcTaBIeHUs O B3aUMOIIPEBPALLIEHHUSIX SHEPTUU U 00 3BOJIIOIIMH BEILLECTB B IPUPOJIE,
0 MYyTAX peuleHHs IN00aNbHBIX MPOOJIEM YCTOWYMBOIO PAa3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUYECKOH, MUIIEBOM U SKOJIOTHUECKON 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHECHUS.
N3ydenune xumuu:
CIOCOOCTBYET peaiu3aliid BO3MOKHOCTEH Il camMopa3BUTUS U (HOPMUPOBAHMSA KYJIbTYpPHI
JUYHOCTH, €€ 001el 1 (PyHKIMOHATIBHON ITPaMOTHOCTH;
BHOCHUT BKJIaJ B (OPMHUPOBAHME MBINUICHUS W TBOPYECKHX CHOCOOHOCTEH OOydarommxcs,
HaBBIKOB HMX  CaMOCTOATEIbHOW  y4yeOHOW  JEeSTeNbHOCTH, OKCIEPUMEHTANBHBIX U
UCCIIEIOBATENIbCKUX YMEHHUH, HEOOXOAMMBIX Kak B IIOBCEJHEBHOW JKM3HM, TaKk U B
npodeccuoHaIbHOM e TeTbHOCTH;
3HAaKOMMUT CO CHEIM(PUKON HAYYHOTO MBIIUICHUS, 3aK/I1a{bIBA€T OCHOBBI LIEJIOCTHOTO B3IJIsAAa Ha
€IMHCTBO TPUPOABI M YeEJOBEKAa, SBIISETCS OTBETCTBEHHBIM JTaloM B (OPMHPOBAHUHU
€CTECTBEHHO--HAay4YHOI IrpaMOTHOCTH 00y4aIOIIUXCS;
crocoOCTBYET (HOPMUPOBAHUIO [IEHHOCTHOT'O OTHOILIEHHSI K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K
MIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTHYECKOe 00pa3oBaHHE 00ydaroIUXCsl.
JlanHble HampaBieHHS B OOy4YeHHMH XUMHH 0OecledyuBaroTCsi crneuu(ukon coiepKaHus
y4eOHOro mpeaMeTa, KOTOPBIM SBISETCS MEAaroruueckKd aJalnTHPOBAHHBIM OTPAKEHUEM
0a30BOM HAYKU XUMHH Ha ONpeeIEHHOM dTare e€ pa3BUTHSL.
Kypc xumum Ha ypoBHE OCHOBHOIO 0O0IIero oOpa3oBaHUS OPHUEHTHPOBAH HA OCBOEHHE
00y4aromnUMHUCs CHCTEMBI IEPBOHAYAIIBHBIX MOHATUH XUMUHU, OCHOB HEOPTaHUYECKON XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX [IOHATHI OPraHUYECKON XUMHUH.
CrpykTypa colepkaHHs NpPOrpaMMbl O XUMHMHM C(QOPMHpPOBAHA HA OCHOBE CHUCTEMHOTO
noaxona kK e€ usyuenuro. CozpepxaHue CKIIAJbIBAETCA U3 CUCTEMBI MOHATUH O XMMHYECKOM
JJIEMEHTEe M BELIECTBE W CHCTEMbl MOHATHA O XUMHYECKOH peakuuu. O0e 3TH CHUCTEMBI
CTPYKTYPHO OPTraHM30BaHbl IO NPUHIMILY IOCIEI0BATEIBHOIO PAa3BUTHs 3HAHUN Ha OCHOBE
TEOPETUYECKUX MPEJICTABICHUN Pa3HOTO YPOBHS:
— aTOMHO--MOJIEKYJIIPHOTO YUYEHHUsI KAK OCHOBBI BCEI'O €CTECTBO3HAHUS;



— Ilepuonnueckoro 3akoHa J[. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMMUH;

— YYEHMSI O CTPOEHHH aToMa U XUMHUYECKOH CBSI3H;

— MpeJCTaBICHUN 00 3NIEKTPOIUTHUECKON TUCCOIMAIINH BEIIECTB B pPACTBOPaX.

TeopeTnueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKH IIOJYUYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Ppa3BUBAIOTCSA IOCIEJOBATEIBHO OT OJHOIO YPOBHS K JApPYromy,
BBIMONHSS (QYHKIUU OOBSCHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOKHOCTEH
MIPaKTUYECKOr0 IPUMEHEHHS U NOJTyYEHHUS N3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl MO XHMHU CIOCOOCTBYeT (OPMHUPOBAHUIO MPEACTABICHUS O
XUMHUYECKON COCTABIISIONICH HAy4YHON KapTUHBI MHpa B JIOTHKE €€ CHCTEMHOH MpPHUPOJIbI,
LIEHHOCTHOTO OTHOIIEHUS K HAaydyHOMY 3HAHMIO M METOJaM II03HaHUS B Hayke. M3yueHue
XUMHH TPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUN U3 paHee H3YyYEHHBIX y4EOHBIX MPEIMETOB:
«Oxkpyxatomuit Mupy», «bruonorus. 5-7 knacce» u «Pusuka. 7 Kiaacey.

[lpy WM3y4YeHWU XMMUHU TPOUCXOIUT (OPMHUPOBAHHME 3HAHWN OCHOB XMMHUYECKOH HAYKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTUYECKON IEATEIHLHOCTH YEJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOHM KyJbTYpHI. 3ajaya yueOHOTo MpeaMeTa COCTOUT B (pOpMUPOBAHUH
CUCTEMBl XMUMHUYECKUX 3HAHMW — BaXKHEUIIMX ()AKTOB, MOHSATHI, 3aKOHOB M TEOPETUUYECKUX
MOJIOKEHUH, JOCTYMHBIX OOOOIICHUI MHPOBO33PEHUYECKOI0 XapakTepa, S3bIka HayKd, B
NPUOOLICHUN K HAYYHBIM METOAaM IMO3HAHUS MPU U3YYCHUH BEUIECTB U XMMUYECKHX PEAKIIUH,
B (OpPMUPOBAHMU M PAa3BUTHM MO3HABATEJIbHBIX YMEHUH W HMX TNPUMEHEHUM B YydeOHO-
M03HABATENbHOM M yueOHO-HCCIe10BaTeIbCKON AesITeIbHOCTH, OCBOSHUH MPaBUII 6€3011aCHOT0
oOpallleHHs C BEIIeCTBAMU B TOBCETHEBHOM JKU3HH.

[Ipy wu3yyeHHMM XUMHUH Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHUS Ba)XXHOE 3HAaYCHHE
npuoOpenu Takue e, Kak:

— (opMupoBaHHE WHTEUICKTYyaIbHO PAa3BUTOH JHMYHOCTH, TOTOBOM K CaMOO0Opa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEIICHUN, CHOCOOHON ananThpoBaThCs K
OBICTPO MEHSIOIIUMCS YCIIOBHSIM KHU3HH;

— HampaBJIEHHOCTh OOYy4YEHHs] Ha CHUCTEMaTHYecKoe MpHOoOLIeHHEe OOydyaromuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTENbHOM  JEATENbHOCTH, HAYYHBIM  METOJaM  TO3HaHWS,
(hopMUPYIOIIUM MOTHBAIIUIO U PA3BUTUE CTIOCOOHOCTEH K XUMUM;

— o0ecreueHrne yCIOBUH, CIOCOOCTBYIONIUX MNPUOOPETEHUIO OOYJYaIOIMUMHKCS — OIBITa
pa3sHOOOpa3HOM NeATENLHOCTH, MO3HAHUSA M CAMOIIO3HAHMUS, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIUI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHE ISl Pa3IMUHbIX BUAOB JEATEIbHOCTH;

— ¢opmupoBanue oO0mIeH (QYHKIMOHATLHOW W €CTECTBEHHO-HAYYHOHW TPaMOTHOCTH, B TOM
quciae yMEHUH OOBSCHATH M OLICHUWBATh SIBJICHHUS OKPYXKAIOIIEro MHpa, UCIOIb3Ys 3HAHUA U
OMBIT, TOJYYEHHbIE MpPU HM3YUYEHUU XUMHUH, NPUMEHSATh HUX MpPU peHIeHHH MpoljeM B
MOBCETHEBHOM KU3HU U TPYAOBOH 1€ATEIbHOCTH;

— (opmupoBanue y oOyyaromMXcsi I'yMAaHUCTUYECKHX OTHOIIECHUH, MOHUMAaHHS IIEHHOCTU
XUMHUYECKUX 3HAHUHM /I BBIPAOOTKM SKOJIOTMYECKU I€IeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM NIE€ATEIBHOCTH B LENSIX COXPAaHEHUS CBOETO 3JI0POBbS M OKPY)KAIOILIEH MPUPOJHOU
Cpelibl;

— pa3BUTHE MOTHBAIMHU K 00Y4YEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO Ha
OCHOBE YCBOEHHs OOIIEYETIOBEYECKUX IIEHHOCTEeH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY
npouIIs ¥ HAMPaBICHHOCTH JajbHEHIIIEro 00 yueHusl.

OOmiee 4MCIO YacoB, OTBEAEHHBIX AJi M3Yy4YEHHs] XMMHH Ha YPOBHE OCHOBHOTO O0OILEro
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B HeJlen0), B 9 kiacce —
68 "acoB (2 yaca B HEZEIIO).



COLEPKAHUE OBYUEHUA
8 KUIACC
IlepBoHaYa/JIbHbIC XMMUYECKHE TOHATHUS
[Ipenmer xumuu. Posib XMMHUU B KU3HU 4Ye€JIOBEKAa. XUMHS B CUCTEME HayK. Tena u BelecTsa.
@u3NYeCKUe CBOWCTBA BEIIECTB. ArperatHoe coctosHue BemecTB. [loHsTue o meromax
nmo3HaHus B XxuMuu. YucTele BemecTBa u cmecu. CiocoObl pasienieHus cMeceil.
ATOMBI U MOJIEKYJIbI. XUMHUYECKUE 3JIeMEHTbl. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB. [IpocThie u
CJIOXHBIE BEIIECTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.
Xumuyeckasi ¢opmyia. BaneHTHOCTh aTOMOB XUMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemecTB. OTHocUTenbHas aToMHas Macca. OTHOCHTENbHAs MOJIEKYJsIpHas Macca.
MaccoBast 105151 XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUH.
KonuuectBo BemectBa. Monb. MonsipHass macca. dusmyeckue M XUMHYECKHE SIBICHUS.
XuMmuyeckasi peakuus M €€ NPU3HAKU. 3aKOH COXPAHEHUs] Macchl BELIECTB. XHMHUYECKHE
ypaBHeHus. Knaccudukanus XUMHUYeCKUX peakiuil (COeAMHEHUS, Pa3NOKEHUs, 3aMelIeHUs,
oOMeHa).
Xumuueckuii Ikcnepumenm:
3HAKOMCTBO C XHMMHYECKOH MOCYHOH, MpaBWiaMH paboThl B JIaDOpaTOpUU W MNpUEMaMHU
oOpatieHust ¢ 1a00paTOpHBIM 00OpYyIOBaHUEM, M3YYCHHE M ONMHUCAHHE (PU3NYCCKUX CBOWCTB
00pa3L0B HEOPraHWYEeCKUX BELIECTB, HaOmoAeHHE (U3NUYecKUX (IJIaBICHHE BOCKA, TasHUE
Jb/1a, pacTHpaHUE caxapa B CTYIKe, KUTIEHHEe W KOHJEHCAIHs BOJbI) U XUMHUYECKUX (TOpEHHE
CBEUH, MPOKAJIMBAHHE MEIHOW TMPOBOJIOKH, B3aMMOJCHCTBHE Meja C KHCJIOTOM) SIBICHUH,
HaO0JI0/IeHNE U ONHMCAaHKEe MPU3HAKOB MPOTEKAaHUSI XUMUYECKUX Peakiuil (pas3ioxeHue caxapa,
B3aUMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapus, paznoxkeHue ruapokcuna meau (1) mpu
HarpeBaHWHU, B3aWMoJIeWcTBHE Xkene3a ¢ pactBopom comu Menu (Il), m3ydenme cmoco6GoB
paszenieHus cMeced: C TNOMOIIbI0 Maruura, (GuIbTPOBAHHE, BbIIAPUBAHUE, IUCTHIUISLIMS,
xpomaTtorpadusi, TPOBEACHHE OYHCTKH TOBAapEeHHOW CONM, HAOIIOACHHE U OIMCAaHUE
pe3yJbTaTOB NMPOBENEHUS OINbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS Macchl, CO3/IaHUE
Mojienielt MOJIEKY (IIapOCTEPIKHEBBIX ).
Basknelue npeacTaBuTe M HEOPraHUYECKHUX BelIeCTB
Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopog — 3J€MEHT M MPOCTOE BEMIECTBO.
Haxoxnenue kucnopoja B npupoze, Pu3ndeckre 1 XuMUIeCKre CBOWCTBa (peaKIMu TOpeHus).
Oxcupnpl. Ilpumenenne kuciaopona. CrnocoObl MOJydeHHUS KHUCIOpoJa B Jabopatopuu u
npoMblnieHHOCTH. KpyroBopot kuciopona B npupoae. O30H — auioTponHas Moau(uKaus
KHCIIOPOA.
TeroBoil 3ddexT XuMuyeckol peakuuu, TEPMOXUMUYECKUE YpaBHEHHS, D3K30- H
SHAOTEPMHUUYECKUE peakUud. TOIUIMBO: yroib M METaH. 3arpsA3HEHHE BO3yXa, YCHICHHE
MApPHUKOBOTO AP eKTa, pa3pyLUIeHHe 030HOBOTO CIIOS.
Bonopon — sanemeHT u npocroe BemectBo. Haxoxxaenne Bojoposa B npupoae, Gpusnueckue u
XMMHUYECKHE CBONCTBA, MPUMEHEHHE, CIOCOOBI ToMyueHus. KUCIoTh! U comu.
ModsipHblii 006EM Ta30B. Pacu€Thl M0 XUMHUECKUM YpaBHEHHSIM.
®dusnyeckue cBoMcTBa BOIbl. Boma kak pactBoputesib. PactBopbl. Hackimenunele u
HEHACBILLEHHBIE PAcTBOPBL. PacTBOpMMOCTH BELIECTB B BOAE. MaccoBas 1Ojs BEIIECTBA B
pacTBope. Xumuueckue cBoiictBa Bojabl. OcHoBaHusA. Ponb pacTBOpOB B IpUPOJIE U B KU3HU
yenoBeka. KpyroBopor Boabl B npupoje. 3arpsa3HeHue NpUpOAHbIX BoA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJ.



Knaccudukauus Heopranmdeckux coenuHeHuid. Oxcuabl.  Krnaccuukanumss — OKCHIIOB:
coseoOpa3yomue  (OCHOBHBbIE, KHCJIOTHble, aM(doTepHble) U  HecosieoOpa3yrollue.
Homenkinarypa okcunoB. @uznueckue 1 XUMHUYECKUE CBOMCTBA OKCUIOB. [lomydyeHne okcuaos.
OcuoBanust. Knaccudukanuss ocHOBaHMH: IIENOYM W HEPACTBOPUMBIE  OCHOBAHUSI.
Homenknatrypa ocHoBaHui. ®PU3MYECKHME W XUMHUYECKHE CBOWCTBA OCHOBaHUM. [lonmydeHne
OCHOBaHUM.

Kucnorsl. Knaccudukanuss kuciaor. Homenkmarypa kucior. dusndeckue M XUMHUYECKHE
cBoiicTBa KucaoT. P aktuBHoctu metauioB H. H. bekerosa. [Tonydyenue kucior.

Comu. HomeHkiatypa coneil. duznueckue 1 XUMHAYECKUE CBOMcTBa conel. [lonydenue conei.

I'eneTnueckas cBsA3b MEXKAY KjacCaMl HEOPraHUYECKUX COCTUHEHUI.

Xumuueckuii IKCnepuUMeHm:

KayeCTBEHHOE OIpE/EICHNUEe COIEepkKAHUSA KUCIOpOoJa B BO3AyXe, MOIy4YeHHE, cOoOMpaHue,
pacno3HaBaHUE W M3Y4YEHHME CBOMCTB KHCIOpOJa, HAONIIOJAECHHWE B3aUMOJEHCTBHUSL BEILECTB C
KHCIIOPOJIOM M YCIIOBUSI BOSHUKHOBEHHS M MPEKpallleHus: TopeHust (mmoxkapa), 03HaKOMJICHHUE ¢
o0Opa3llaMi OKCHIOB U ONHMCAHHWE HX CBOMCTB, IOJIy4€HHE, COOMpaHHE, paclo3HaBaHHE H
H3yYeHHE CBOMCTB Bojgopona (ropeHue), Blaumojeiicteue Bogopoga ¢ okcumom meau (I1)
(BO3MOKHO HCTIOB30BaHUE BUACOMATEPHUAIOB), HAOI0IeHHEe 00Pa3I0B BEIIECTB KOJINYECTBOM
1 Monb, uccnenoBanue 0cOOEHHOCTEH pacTBOPEHHUS BEUIECTB C Pa3iIMYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MAacCOBOM JOJIEH pPAacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBHE BOJBI C MeTaJIaMHM (HAaTpUeM M KajblMeM) (BO3MOXKHO HCIIOJIb30BaHHE
BHUJIEOMATEPHUAIIOB), UCCIIE0BaHIE 00pa3l0B HEOPraHMUYECKUX BEIECTB Pa3IMYHbIX KJIACCOB,
Ha0I0/IeHNe U3MEHEHUS! OKPAacKH MHIUKATOPOB B PACTBOpPAX KHUCJIOT M ILEJIOoYell, U3ydyeHHe
B3auMoiercTBus okcuaa meau (I1) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C METallJaMH,
peaKuuii HEUTpaIu3aluu, NOJYyYEeHUE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHUE OIHOTO
MeTajula JpPYrMM M3 pacTBOpa COJIM, pEUIEHUE SKCIEPUMEHTAJbHBIX 3a7ad II0 TEMe
«Baxkneliue Ki1acchl HEOPraHUYECKUX COETMHEHUI.

Mepuoanyeckuii 3axkon u Ilepuoguyeckass cucrema xumudeckux 3jemedHros JI. H.
Menaeseena. Crtpoenue aTOMOB. Xumuueckast CBSI3b. OxncJIuTeIbHO-
BOCCTAHOBUTEJIbHBIC PEAKIMHU

[lepBpie MOMBITKN KiIacCU(UKALMU XUMHYECKUX 31eMEeHTOB. [loHsATHE O Trpymnmax CXOTHBIX
9JIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENIbHbIE METallIbl, TaJOreHbl, HMHEPTHBIC TIa3bl).
DJIeMEeHTBI, KOTOpbIe 00pa3yloT aM(OTepHBIE OKCUIBI M THIPOKCHIBI.

[Tepuonnueckuii 3akoH. Ilepuoandeckas cucrema xumuueckux anemeHToB 1. 1. Menneneena.
Kopotkonepuonnass u jumHHONEpuoaHas (opmel Ileprognueckoid cUCTEMBI XMUMHUYECKHX
anementoB JI. M. Menneneesa. Ilepuonbl m rpymnmbl. PU3HYECKUI CMBICI MOPSIKOBOIO
HOMEpa, HOMEPOB NEPUO/Ia U TPYMIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aromHbIX sfep. M3otomnbl. DnekTpoHsl. CTpoeHHE 3JIEKTPOHHBIX
ob0osyouek aTtomoB mepBeIX 20 xumudeckux snemeHToB [lepmommueckoit cuctemsr J[. .
MenpeneeBa. XapakTepUCTUKa XUMHUYECKOTO 3JIEMEHTA IO €r0 NMOJIOKEHHIO B [lepuonndeckoit
cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH W3MEHEHHsI paJnyca aTOMOB XMMHYECKHX 3JIEMEHTOB, METAJUIMYECKUX H
HEMETAJNINYECKUX CBOMCTB 110 TPYIIaM U IEPUOAAM.

3nauenue Ilepuonnueckoro 3akona u [lepuognueckoil CUCTEMBl XUMUYECKHUX AJIEMEHTOB IS
pa3BuTHUs Hayku U npakTuku. . . MeHneneeB — yd€HbIN U rpaKJaHuH.

Xumnyeckas cBsi3b. KoBaneHTHast (OJIspHAs U HENOJSPHASL) CBA3b. JJIEKTPOOTPULIATENBHOCTh
XUMHUYECKHX 3J1IeMeHTOB. VloHHas CBS3b.



Crenenp okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTENIBHBIE peakiuu. [Ipouecchl okucineHus u
BocCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

n3yueHre o0pas3IoB BEIIECTB METAIJIOB U HEMETAJUIOB, B3aUMOICUCTBIE I'MIPOKCHIA IIMHKA C
pacTBOpaMu KHUCJIOT U WIEJIOYel, IPOBEJIEHUE OIbITOB, WUIIOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKIUil (FOpEHUE, PEaKLIUU PA3JI0KEHUs, COSTUHEHUS).
Mesicnpeomemmuuoie céazu

Peanu3anus MexXIpeqMETHBIX CBSA3€U NPU U3YYCHUHM XHUMHH B 8 KJIaCCe OCYILECTBIIETCS Yepe3
WCIIOJIb30BaHME KaK OOUIMX €CTECTBEHHO--HAYYHBIX MOHSATUH, TaK U MOHSTHUN, SBISIOIIUXCS
CUCTEMHBIMU JJIs1 OTJENBHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOI'0 LIUKJIA.

OO01ue ecTecTBEHHO--HAayUHbIe TMOHSATHUS: HAayuHbIM (DakT, rumoresa, TeOpHs, 3aKOH, aHAIIU3,
CHHTE3, Kiaccu(uKauusi, NEepHOAUYHOCTb, HAOIIOJCHHE, OSKCIIEPHUMEHT, MOJEINPOBaHUE,
U3MEpEHUE, MOJIEIIb, SIBJICHHE.

Ouzuka: MaTepus, aTroM, OJJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHA, H30TOIBL,
PaZOaKTUBHOCTb, MOJICKYJA, DJIEKTPUYECKUI 3apsij, BELIECTBO, Telo, 00BbEM, arperatHoe
COCTOSIHUE BEIIECTBa, a3, (pU3MUeCKHe BETUYMHBI, EIUHUIBI MU3MEPEHUs, KOCMOC, IJIAHETHI,
3BE3161, ComHIIE.

buonorus: porocunres, neixanue, ouochepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpaNIbl, TOPHbIE MOPOJbI, MOJE3HBIE HCKOMAaEeMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYecKas peakus

[Iepuonnueckuii 3akoH. llepuoanueckas cucrema xumuueckux anemeHToB 1. 1. Menneneesa.
CrpoeHue aTtoMoB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XMMHUYECKHX 3JIEMEHTOB INEPBBIX
TpEX MEepUOJIOB, Kallusl, KAJIbLUSA U UX COCIUHEHUI B COOTBETCTBUH C MOJIOKEHUEM SJIEMEHTOB
B [leproguueckoii cuCTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BewmiecTBa: BHJbl XUMUYECKOM CBsi3U. THUIBl KPUCTAIIIMYECKHX PEIIETOK,
3aBUCHUMOCTh CBOWCTB BEIIECTBA OT THMA KPUCTANIMYECKOW PEIIETKH M BHUJA XUMUYECKOU
CBSI3HU.

Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHMYECKUX BEllecTB. XUMUYECKHE CBOMCTBA BELIECTB,
OTHOCSIIIIUXCS K Ppa3iIUYHBIM KJaccaM HEOPraHWYECKUX COCIMHEHUH, IeHETHYeCKasl CBS3b
HEOpPraHMYECKHUX BEIIECTB.

Knaccudpukanys XuMHYECKUX peakUuid IO pa3iIuyHbIM MpU3HAKaM (IO YHCIy U COCTaBy
YYacCTBYIOIIMX B PEAKIMU BELIECTB, MO TEMJIOBOMY 3(QEeKTy, MO0 H3MEHEHHUIO CTeleHeil
OKHUCJIEHHUS XMMHMYECKHUX 3JIEMEHTOB, MO0 OOpaTUMOCTH, [0 YYacTHUIO KaTajau3aropa). DK30- U
SHAOTEPMHUUYECKHUE PEAKIIIH, TEPMOXUMHUYECKHUE YPaBHEHUSI.

IlonsiTne o ckopocTH XMMHUYecKod peakuuu. IlonsTHe 00 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKUX peakuuax. [IoHsTHEe O TOMOTE€HHBIX M TeTepOreHHbIX peakuusax. [lonsrue o
karanuse. [loHaTne o XxumuueckoM paBHOBecHHM. DakTOpsl, BIUAIOIIUE HAa CKOPOCTbH
XMMHUUYECKON pPEeaKIUU U MOJI0KEHNE XUMUYECKOTO paBHOBECHSI.
OKHCANTENbHO-BOCCTAHOBUTEIbHBIE — PEAKIUHM, JJEKTPOHHBIM  OajdaHC  OKHUCIUTENIbHO-
BOCCTaHOBUTEIBbHON peakuuu. CocTaBleHUE YpaBHEHUM OKHCIUTEIBHO--BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a AIEKTPOHHOIO OaslaHca.

Teopusi HPIACKTPONIUTUYECKON JTUCCOLMAIMU. OJEKTPOJUTHI M HEAEKTPOIUTHL. KaTHOoHBI,
AHUOHBI. MeXaHU3M [JUCCOLMALMM BEUIECTB C Pa3IMYHBIMU BHJAMU XHMHUYECKOH CBS3H.
Crenenp nucconuanuy. CUIbHBIE U CJ1a0bI€ AJIEKTPOJIUTHL.



Peakuun noHHOTO OOMEHa. YCJIOBUS NMPOTEKAaHUS peakUuil MOHHOTO OOMEHa, IMOJIHBbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuii. CBOWCTBa KUCJIOT, OCHOBAaHUN M COJIEW B CBETE
MpeICTaBICHUIl 00 3IIEKTPOIUTHYECKON Iucconuanud. KadyecTBeHHblEe peakiuy Ha HOHBI.
[TonATHE O TUAPONU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE C MOJIEJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB — METAJIIOB
u HeMeTamoB (rpadura W anmasza), CIOKHBIX BEHIECTB (XJIOpPHUAA HATPHsI), UCCIIECIOBAHUE
3aBUCHUMOCTH CKOPOCTH XHMHUYECKOM peaklud OT BO3ACHCTBUS pa3IUYHbIX (PAKTOPOB,
HCCIIEOBAaHUE 3JIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, IpoOLiECCa JUCCOLMALIMM KHCIIOT,
miesioued M cosei (BO3MOYKHO HCIIOJIb30BAaHME BHUJIEO MATEpPHUAJOB), NPOBEJIECHUE OIIBITOB,
WUTFOCTPUPYIOMINX TPHU3HAKK TPOTEKaHUs peakiii MOHHOro oOMeHa (0Opa3oBaHHE OCAJKa,
BbIJICJICHUE Ta3a, 00pa3oBaHUE BOJIbI), OINBITOB, WILTIOCTPUPYIOIUX HMPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX peakluil (rOpeHHe, peakluy pa3joKeHUsl, COEAUHEHHs), pacllO3HAaBaHUE
HEOPraHMYECKUX BEIIECTB C TIOMOLIBI0 KAYECTBEHHBIX pEAaKIUl Ha HOHBI, pEIICHHE
SKCHEPUMEHTAIbHBIX 3a/1a4.

Hemertasibl M MX coeJUHEHUS

OO0mias xapakTepucTHKa rajaoreHoB. OCOOEHHOCTH CTPOECHHS aTOMOB, XapaKTEpHbIE CTEIEHU
okucneHus. CtpoeHne u GU3NUECKUE CBOMCTBA MPOCTHIX BELIECTB — raJOreHOB. XMMHYECKUE
CBOICTBa Ha Mpumepe Xjopa (B3aMMOAEWCTBHE C MeTajlylaMH, HEMETaJUIaMM, ILIEI0YaMH).
Xnoposogopon. CoinsiHas KUCIOTa, XUMHYECKHE CBOWMCTBA, TIIOJIY4YEHHE, IPUMEHEHHUE.
elicTBue xyopa ¥ XJIOPOBOAOpPOAA HA OPraHM3M YEJIOBEKAa. BakHeWmme XJIopuabl U HUX
HAax0JICHUE B IIPUPOJIE.

OOmas xapakrepucthka syeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe CTerneHn okucieHus. CTpoeHne W (PU3MYECKHE CBOMCTBA MPOCTHIX BEUIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONHbBIE MOAU(PHUKALIMU KUCIOPOJa U cepbl. XUMHUYECKHUE CBOICTBA
cepel. CepoBoopos, CTpoeHHe, (hU3MYecKre W XUMHUUecKue cBoWcTBa. OKCHABI Cepbl Kak
MPEICTABUTEIN KUCIOTHBIX OKCHAOB. CepHasi KHCIO0Ta, (PU3MUECKUe M XUMHUECKUE CBOWCTBA
(oObmmMe kak TMpeacTaBUTENsl Kilacca KHUCIOT U crhenuduueckue). XUMHUYECKHUE pPEaKIHH,
JeKallde B OCHOBE MPOMBIIIICHHOTO CIIOC00a MOJYy4YEeHUs CEpHOM KHUCIOTHL. I[IprMeHeHue
cepHoit kuciaoThl. ConmM CEpHOW KHCJIOTHI, KayeCTBEHHAs peakius Ha Cyab(aT-uoH.
Haxoxnenue cepbl u €€ coelMHEHUN B NpupoAc. XUMHUUYECKOE 3arpsA3HEHUE OKpYKarolleun
CpeJlbl COEIMHEHUSMH Cepbl (KUCIOTHBIE JOXK/IH, 3aTPSA3HEHNE BO3/lyXa U BOJOEMOB), CIIOCOOBI
€ro NMpeJoTBPAILECHHUS.

OOmas xapakrepucTuka 3i1eMeHTOoB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHW OKHCIeHUs. A30T, pacnpoCTpaHEHHUE B TNpUpoae, (U3NYECKUE U
XUMHUeckue cBoicTBa. KpyroBopor azora B mpupoie. AmMMHakK, ero (QusMueckue Hu
XMMHUYECKHE CBOWCTBA, MONydeHHe M mnpuMeHeHwe. Coiau aMMOHHUS, UX (u3HYecKHe U
XMMHUYECKHE CBOMCTBa, NpuMeHeHue. KadecTBeHHasl peakiusi Ha WOHbl aMMOHHUSA. A30THas
KHUCJIOTa, €€ ToylydyeHue, (pu3nyeckue M XMMHUYECKHe CBOWcCTBa (00IIME KaK MpeacTaBUTENs
KJlacca KUCIIOT M crneuuduieckue). Vcrnonp30BaHUe HUTPATOB M COJICH aMMOHUSI B KauecTBe
MHUHEPAJIbHBIX YHO0OpeHHUH. XHUMHUYECKOE 3arpsS3HCHHE OKPYXKAIOIICH Cpeabl COSAMHEHUSIMHU
a30Ta (KUCJIOTHBIE JOXK/IH, 3arpsi3HEHUE BO3/lyXa, MOYBBI U BOJ0EMOB). Docdop, aJIoTpOIHbIE
Monudukamun Qochopa, ¢usmueckue u xummuueckue cpoicTBa. Okcupn ¢ocdhopa (V) u
tdbochopHas kucnora, (uU3MUECKHE W XMMHYECKHE CBOMCTBa, MojydyeHue. lcrmosb3oBaHue
¢docdaroB B kKauecTBe MUHEPAIBHBIX YI1OOPEHHIA.



O6mas xapakrtepuctuka d1eMeHTOB |V A-rpynmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHBIC CTETIEHU OKUCIICHHUS. YTIIEpOoI, aJUIOTPOITHbIE MOIU(UKAIIUNH, PACTIPOCTPAaHEHUE B
npuponae, (usmueckue M XUMHUYECKHE CBoiicTBa. Axacopbuusa. KpyroBopor yriepona B
npupoae. Okcuapl yriepoaa, ux (U3nUeckne U XMMHUYECKHE CBOWCTBA, JCHCTBHE HA KUBHIC
OpPTaHU3MBI, MOJydeHHE W MPHUMEHEHHE. DKOJOTHMYECKHe MPOOIEeMbI, CBS3aHHBIE C OKCHIOM
yraepona (1V), rumoresa rio0anpHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIA 3P (dEKT. YToiapHas
KHCIIOTa U €€ COonM, UX (PU3MYecKre M XMUMHYECKHE CBOWCTBA, MONYYCHHE W MPUMEHEHHE.
KauectBeHHast peaknust Ha KapOOHAT-HOHBL. Mcmonb30BaHNe KapOOHATOB B OBITY, MEIUITMHE,
MIPOMBIIIJIEHHOCTH M CETLCKOM XO035HCTBE.

[lepBoHavabHbBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUX yriepoaa (MeTaH,
9TaH, ATWIEH, alEeTHJIeH, 3TaHOJ, TJIMLEPHUH, YKCYCHas KHcioTa). [IpupoaHble MCTOYHHKHU
yIIEBOJIOPOAOB (YToJib, MPUPOIHBIA Ta3, HEPTh), MPOAYKTH UX TepepaboTku (OEH3MH), UX
poiib B OBITY W MPOMBIIIICHHOCTH. [IoHATHE O OMOJIOTMYECKH Ba)KHBIX BEIICCTBAX: JKUPAX,
Oenkax, yrieBoJax — U UX POJH B KHU3HU YelloBeka. MaTepuaabHOE €IUHCTBO OPTaHUYECKUX U
HEOPraHUYECKUX COEAUHEHHUM.

Kpemuuii, ero ¢pusnyueckne M XMMHUYECKHE CBOMCTBA, TOJTyICHHE U npuMeHeHue. CoeqnHCHHUS
KpemHHS B nipupoje. O6mue npeacrabieHus o0 okcune kpemuaus (1V) u kpeMHUEBOW KUCIIOTE.
CunukaTtel, UX HWCIOJB30BaHHWE B OBITY, B MPOMBINUICHHOCTH. BakHellme cTpouTenbHbIC
MaTepuasbl: KepaMuKa, CTEKJIO, LEMEHT, OeToH, xkene300eToH. IIpoOnembl GezomacHOro
WCTIOJIb30BaHUs CTPOUTENBHBIX MaTepUajIoB B TOBCETHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

U3y4YeHue oO0pa3loB HEOPraHWMYECKUX BELIECTB, CBOMCTB COJISIHOM KHCIOTBHI, MpPOBEIEHUE
KaueCTBEHHBIX PEaKIMi Ha XJIOPUI-HOHBI U HAOIIO/ICHNE TTPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpakaromue (pU3NIecKrue ¥ XUMUICCKUE CBOMCTBA TajlOTCHOB M MX COCIUHEHUH (BO3MOXHO
WCIIOJIb30BaHUE BUJICOMATEPHANIOB), O3HAKOMJICHHE C oOpa3lamMu XJIOPUAOB (TajloreHUI0B),
O3HAKOMJICHHE C oOpa3iamMu cepbl W €€ COCIUHEHUSMHU (BO3MOXKHO HCIIOJIb30BaHUE
BUZICOMATEpHAIIOB), HAONIOZCHWE TIpolecca OOyIIMBaHWS —caxapa TMOJ  JCHCTBUEM
KOHIIEHTPHUPOBAHHOMN CEPHON KHUCIIOTHI, M3YYeHHE XUMUYECKUX CBOMCTB pa30aBlIeHHON CepHOM
KHCIIOTHI, IPOBEJICHUE KaUeCTBEHHOW PeaKINy Ha CYIb(paT-uOH U HAOIIOJeHUE MpHU3HAKA e
MPOTEKaHHUs, O3HAKOMJICHHE C (PU3WYECKUMH CBOMCTBaMH a30Ta, ¢ochopa U MX COCTMHEHHM
(BOBMOXKHO HCIIOJIb30BAaHUE BHUAEOMATEpPHUATIOB), OOpa3laMu a30THBIX M (POCHOPHBIX
ynoOpeHuii, moxyueHue, coOupaHue, paclo3HaBaHHE W UW3yYeHHE CBOMCTB aMMMaKa,
MIPOBEJIEHNE KaYeCTBEHHBIX peakluil Ha MOH aMMOHHUA U (ocdaT-MOH U MU3y4yeHUE MPU3HAKOB
WX TIPOTEKaHUs, B3aMMOJICICTBIE KOHIICHTPHUPOBAHHON a30THOM KUCIIOTHI C MEIIbIO (BO3ZMOXKHO
WCTIOJIb30BaHUE BUIEOMATEPHAJIOB), M3yYeHHE MOJEJIeH KPUCTAUIMYECKHX DPEHIETOK aiMasa,
rpadura, ¢ynaepeHa, O3HAKOMIIEHHE C TMPOLIECCOM aACcCOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YTIIEM U YCTPOWCTBOM MPOTHUBOTa3a, MoJydeHne, cCoOupaHue, paco3HaBaHue
Y W3yYeHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBeIeHHEe Ka4eCTBEHHBIX pEaKkIfii Ha KapOOHAT U
CHWJIMKAT-MOHBl M M3yYeHHE TMPHU3HAKOB HX TMPOTEKaHHs, O3HAKOMIIGHHE C MPOAYKIIHEH
CUJIMKAaTHOM MPOMBIIJIEHHOCTH, PEIICHUE 3KCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxHeniune
HEMETAJUIbl U UX COEIUHEHUS.

MeTanabl M UX cOeTHHEHHS

OO01mas XapakTepruCcTHKa XUMUYECKHUX JJIEMEHTOB — METAJUIOB HA OCHOBAHHUH UX ITOJIO)KCHHUS B
[lepuoguueckoil cucteMe xumuuyeckux siaeMeHToB [[. M. MenpaeneeBa M CTpOECHHS aTOMOB.
Crtpoenue MmetamnoB. Meramnudeckas CBSI3b U METaNIMYECKash KPUCTAJUTHUECKas PEIIETKA.
DIEKTPOXUMUYECKUN PsJl HANPsHKEHUW MeTaioB. DU3MUECKMe W XUMUYECKHE CBOMCTBA



MeTaioB. O0mue cnocoObl MOTy4eHUs MeTaIoB. [IoHsATHE 0 KOPPO3UU METAJIIOB, OCHOBHBIE
CHOCOOBI 3aIUTHl WX OT Koppo3uu. CruiaBel (CTayb, YYT'yH, MIOPATIOMUHUHN, OpoH3a) W UX
MIPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[[{esrounble MeTaILIBL: MOJOKEeHHUE B [lepronuyeckon cucreMe XUMUUECKUX deMeHToB JI. M.
MeHneneeBa, CTpOCHHE MX aTOMOB, HaXOXJE€HHE B mpupoje. Pu3nueckue U XUMHUUYECKHE
cBoiicTBa (Ha mnpumepe HaTpus M Kamus). OKCUABL U TUAPOKCHUIBI HATPUS U Kallus.
[IpuMeHeHHE MIETOYHBIX METAIIOB U UX COEUHEHHUIA.

[[lenouyHO3eMeNbHBIE METAUIBI MarHU M KajblUid: mojiokeHue B llepmoamdeckoil cucreme
xumuyeckux sneMmeHToB [[. M. MeHaeneeBa, CTpoeHHE UX aTOMOB, HaXOXAEHUE B MPUPOJE.
OU3NYECKUE U XUMMUYECKME CBOMCTBA MAarHUsl U Kajiplivs. BakHeWllne COSOUHEHUs KalbLUs
(oxcum, ruapoKcuI, comr). JKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

Amomunuii: nonoxenue B Ilepuoamueckoil cucreme xumuueckux osnemeHtoB JI. U
MeHneneeBa, CTpoeHUE aTOMa, HaXOXJIeHHe B npupoje. dusndyeckue 1 XuMUYECKHE CBOMCTBA
anmoMuHus. AM(OTepHbIe CBOMCTBA OKCHIA U THIPOKCHU[IA ATFOMHHHUS.

Keneso: nonoxenue B [lepuonnueckoii cucreme xumuueckux 3nementoB J[. . Menneneesa,
CTpOEHHE aToMa, HaxoxAeHue B mnpupoae. Duznyeckue M XUMHYECKHME CBOMCTBA XKejesa.
Oxcuapl, Tunpokrcusl u conu xxenesa (1) u xenesa (I11), ux cocras, CBoOMCTBa U MOJTyUCHHE.
Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ o0Opa3llaMi METAJJIOB M CIJIaBOB, MX (DU3NYECKUMH CBOWCTBAMU, U3y4EHUE
pe3ynabTaTOB  KOPPO3MHM  METaNIOB  (BO3MOXKHO  HCIIOJIb30BaHHWE  BHUJEOMATEpPHAIIOB),
O0COOCHHOCTEN B3aMMOJEWCTBUS OKCHAA KaJbliUd W HATpus C BOAOHM (BO3MOXHO
WCIOJIb30BaHUE BUIEOMATEPHAIIOB), UCCIIEAOBAHNUE CBOMCTB MKECTKOM BOJIBI, IPOLIECCA TOPEHUS
xKele3a B KHCIOpojie (BOZMOKHO UCIOIB30BAaHUE BUIEOMATEPHATIOB), MPU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI HAa MOHBI: MarHusl, KaJbIHs, alFOMUHUS, [IMHKA, xene3a (I1) u xenesza
(1), meau (1), HabmroAcHME W OMUCAHKE MTPOIECCOB OKPAIIMBAHKS TUIAMECHH HOHAMH HATPHS,
Kalusl ¥ KaJbIus (BO3MOXHO HCIOJIh30BAaHHE BUIEOMATEPHATIOB), UCCIIEOBaHUE aM(POTEPHBIX
CBOMCTB THAPOKCHJIA JIOMUHHUS U TUIPOKCHAA LUHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4
1o Teme «BakHellre MeTalIbl U UX COCTUHEHUS.

XuMus H OKpy:Kamomas cpeia

BemectBa u maTepuanbsl B IOBCEIHEBHOM JKM3HM 4YeJOBEKa. be3omacHoe HCIOIb30BaHME
BEIIECTB U XHUMHUYECKUX peakiuii B ObiTy. I[lepBas momols NMpu XUMHYECKHX OXOrax M
OTpAaBJICHUSIX.

XuUMUYeCcKoe 3arps3HeHHE OKpyXarolied cpenbl (mpenenbHas AOMyCTUMAas KOHIEHTpalus
BemecTs, najee — [1JIK). Pons XxuMuu B pelieHnn 3KOIOTUYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydyeHue o0pasloB MaTepuaioB (CTEKIIO, CIIaBbl METAJIOB, TOJIMMEPHBIE MaTEPHUATIBI).
Mescnpeomemmnuie ceasu

Peanuzanust MeXIIpeIMETHBIX CBSI3€H MIPHU U3YYCHUH XUMHUH B 9 Kilacce OCYIIECTBISETCS Yepes3
WCTIONIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHATUN, TaK W TOHSATUH, SBISIOIIUXCS
CHUCTEMHBIMU ISl OTJACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO0mue ecTecTBEHHO-HAayYHbIE TOHATHS: Hay4dHBIA (akT, TMIOTE3a, 3aKOH, TEOpHsl, aHaIu3,
CUHTE3, KIacCHU(UKaIUs, NEePHUOAUYHOCTh, HAONIOJCHHUE, SKCIEPHUMEHT, MOJCIHpPOBAHUE,
M3MEpEHUe, MOICIIb, IBJICHHE, TAPHUKOBEIN 3P PEKT, TEXHOIOTHS, MaTCpHAITHI.

®usuka: wMarTepusi, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIbI,
paauOaKTUBHOCTb, MOJIEKYJa, DJEKTPUYECKUM 3apsii, MPOBOJHUKH, MOJYHPOBOAHUKH,
TUAJICKTPUKU, (OTODIEMEHT, BEUIECTBO, TE€I0, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBa, Tas,



pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMYECKass peIIETKa, CIUIaBbl, (U3UYECKHUE BEITHUYUHBI,
€IMHUIIBI U3MEPEHUs], KOCMHUUECKOE TPOCTPAHCTBO, TUTAHETHI, 3BE31b1, CONHIIE.

buonorus: ¢ortocunTtes, npixaHue, Ouocdepa, HIKOCHCTEMa, MHHEpPAJIbHBIE yIOOpEHHS,
MUKPO3JICMCHTDBI, MAKPO3JICMCHTHI, ITUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEpaNIbl, TOPHbIE MOPOJbI, MOJE3HBIE HCKOMAaEMBbIE,
TOIUINBO, BOJHBIE PECYPCHI.

NVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TIPOI'PAMMBI 110 XUMUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JINYHOCTHBIE PE3YJIbTATBI
JIM4yHOCTHBIE  pe3ylbTaThl OCBOEHHMS MPOrpaMMbl OCHOBHOIO 00mero oOpa3oBaHUs
JOCTUTAIOTCS B X0/1€ OOyYeHUs] XMMHUU B €IMHCTBE Yy4eOHOM M BOCIIMTATENbHON JIEATEIIbHOCTH
B COOTBETCTBHHM C TPATUIMOHHBIMH POCCHUHCKUMH COLMOKYJIBTYPHBIMH M JYXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMH, NPUHATHIMU B OOILLIECTBE MpaBHJIaMH M HOpPMaMH MOBEAECHUS U
CHOCOOCTBYIOT IPOLIECCAaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLIMAIN3ALINN O0YJaOLTHXCS.
JIMYHOCTHBIE Pe3yabTaThl OTPAKAIOT TOTOBHOCTh O0YYAIOIINXCSl PYKOBOJICTBOBATHCS CHCTEMON
MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMI M PacCHIMpPEHHE OMNbITA JEATEIBHOCTH Ha €€ OCHOBE, B
TOM YHCJIE B YaCTH:
1) naTpHOTHYECKOT0 BOCIIUTAHUS:
LEHHOCTHOTO OTHOILEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U Hay4YHOMY
HACJIEANIO, TIOHMMAaHUSI 3HAYCHHS XMUMHYECKOW HAyKH B JKM3HH COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BJIAZIETh JOCTOBEPHOIN MH(OpMaIei o ImepeioBbIX JOCTHXKEHUSAX U OTKPBITUSIX
MHUPOBOW M OTEUECTBEHHOM XMMMHU, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTpOICTBe
MHpa U 00IIEeCTBa;
2) rpa:kIaHCKOro BOCIIMTAHMSA:
NPEICTaBICHUS O COIMAJIbHBIX HOPMax M TPaBWIIaX MEXKIMYHOCTHBIX OTHOLICHUHA B
KOJUICKTHBE,  KOMMYHHMKATHBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  TOJIE3HOH,
y4eOHO-UCCIIEI0BATENbCKOM, TBOPYECKOM M JpYyrux BUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HON COBMECTHOW NEATETBHOCTH IPH BBHIIOJHEHUH YYEOHBIX, MO3HABATEIbHBIX
3aJa4, BBIIOJHEHUN XUMHUYECKUX HKCIIEPUMEHTOB, CO3/JaHUM y4EOHBIX NTPOEKTOB, CTPEMIICHUS
K B3aMMOIIOHMMAaHMIO M B3aUMOIIOMOILM B IIpoIecce 3TON yuyeOHOM 1eATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEJICHHE M TOCTYNKH CBOMX TOBAPHIIEH C TO3MIMU HPABCTBEHHBIX H
IIPABOBBIX HOPM C Y4ETOM OCO3HAHMSI TOCIIEICTBUI MTOCTYIKOB;
3) HEeHHOCTH HAYYHOT0 MO3HAHNS
MHUPOBO33PEHUYECKHE MPEICTABICHUS O BEIIECTBE M XUMHUECKOW PEaKIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABISIOLIME OCHOBY JJIsi IOHUMAHUS CYLIHOCTH
HAy4YHOH KapTHHBI MHpa, IPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIHI,
B3aMMOCBS3X 4UEJIOBEKa C TMPHPOJHOH Cpelod, O PO XUMHH B TO3HAHHU JTHUX
3aKOHOMEPHOCTEN;
MO3HABATEIbHbIE MOTHUBBI, HAINPaBICHHBIE HA IIOJyYCHHE HOBBIX 3HAHUA TIO0 XUMHH,
HeoOXoAuMble 11 OOBSICHEHUS HAOIOAAEMBbIX IPOLECCOB U SIBICHUM, MO3HABaTEIbHOM,
MHPOPMALIMOHHON M YHUTATENbCKOW KYyJIbTYpbl, B TOM YHCJE€ HABBIKOB CAMOCTOSITEIbHOM
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATypOH, JOCTYINHBIMH TEXHUYECKUMHU
cpeacTBaMU MH(MOPMALMOHHBIX TEXHOJIOTUH;



WHTEpeC K OOYYEeHHI0O U TO3HAHWIO, TIO003HATENHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, TPOCKTHOM U UCCIEAOBATEIILCKON IESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJICHHOCTH U YPOBHsI 00y4YEeHHUs B lajbHEHILIEeM;
4) popMupOBaHUS KYJIbTYPbI 310POBbSI:
OCO3HAHUE IIECHHOCTH XU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha
3I0pOBbI 00pa3 JKU3HU, OCO3HAHME TIIOCJIEJICTBUH U HENPHUITHE BPEIHBIX MPUBBIYCK
(ynotpeOnieHusT ajKOToJis, HAPKOTHUKOB, KYpPEHHUs), HEOOXOIUMOCTH COONIOJCHUS MPaBUII
0€30MacCHOCTH MPU OOPAIIEHUH ¢ XUMHUYECKUMU BEIIECTBAMH B OBITY U PEATbHOU KU3HHU;

5) Tpy/10BOr0 BOCIIMTAHUSI:
WHTEpEC K MPAaKTUYECKOMY HM3yUYeHUIO MPOecCUuil W Tpylda pa3IUvHOTO pPOJa, YBaXKCHHE K
TPYAy M pe3ylnbTaTaM TPYIOBOM JEATENBHOCTH, B TOM YHCIE HAa OCHOBE NPHUMEHEHUs
MPEIMETHBIX 3HAHUN 10 XUMHH, OCO3HAaHHBIM BHIOOP WHAMBHAYAJILHOW TPACKTOPUU
MPOJIOJDKEHHST 00pa30oBaHUsl C Y4E€TOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEeOHOCTEH, ycrenHol NpodeCcCUOHaTbHON IeATEeIbHOCTH U
pa3BHUTUSA HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJIalITUPOBATHLCS B IPO(ECCUOHATILHON Cpelie;
6) 3K0JIOrHYeCKOro BOCIUTAHMS:
9KOJIOTHUECKH 11eJIeCO00pa3HOe OTHOIICHHWE K MPUPOJEe KaK HCTOYHHMKY >KM3HM Ha 3emie,
OCHOBE €€ CYIIIECTBOBaHUs, IOHUMAHUE [IEHHOCTU 370POBOr0 M OE30MacHOr0 0Opasa KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DH3WYECKOMY M TICUXHYECKOMY 3I0pPOBBIO,
OCO3HAHHWE IIEHHOCTH COOMIOACHUs TpaBHJI Oe30MacHOro TOBEIeHUs Tpu padbore ¢
BEILIECTBAMHU, a TAKKE B CUTYaILUSIX, YTPOXKAIOIINX 3JI0POBBIO U KU3HHU JIIOJICH;
CIIOCOOHOCTH NPUMEHSATh 3HAHUA, MOJMydaeMble MPU M3YyYECHUH XUMUU, JJIA pelleHus 3ajad,
CBSI3aHHBIX C OKPYKaIOIIEH MPUPOJHON Cpenoi, sl MOBBIIIEHUS YPOBHS 3KOJIOTMUYECKOM
KYJIbTYpbI, OCO3HAHHUS TJIO0ATBHOTO XapaKTepa IKOJIOTHIYECKUX MPOOJIEM U IMyTeH MX PelIeHUs
MIOCPEJICTBOM METOJOB XUMHUHU, SKOJIOIMUECKOTI0 MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
M03HABATEIbHOU, KOMMYHUKATUBHOM M COLIMAJIBHON MIPAKTHUKE.
METAINIPEIMETHBIE PE3YJIbTATHI
B coctaBe wMmeTampeAMETHBIX pe3yAbTATOB BBIACISIOT 3HAUMMbIE 175  (OPMUPOBAHUS
MHPOBO33PEHHUS OOIIEHAYYHBIC MMOHATHS (3aKOH, TeOpHs, MPHUHIINII, THUIOTEe3a, (aKT, CUCTEMA,
MIPOLIECC, IKCTIEPUMEHT U APYroe.), KOTOPbIe UCTIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeaIMeTax U MO3BOJIAIOT Ha OCHOBE 3HAHUU M3 ATHX MPEAMETOB (OPMHUPOBATH MPEICTABICHIE
0 [EJIOCTHOM HAYYHON KapTHHE MHUpPA, M YHUBEPCAIbHbBIC YIeOHbIC IelicTBUS (IT03HABATEIILHEIC,
KOMMYHHMKAaTHBHbBIC, PETYIATUBHBIE), KOTOpble 0oOecrneuynuBaoT (popMHpOBaHHE T'OTOBHOCTH K
CaMOCTOSITEILHOMY TUTAHUPOBAHUIO M OCYIIECTBICHHUIO YI€OHOM e TeIHbHOCTH.
I[Ho3naBaTebHBIE YHUBeEPcAJIbHbIE YUeOHbIe 1eHCTBUS
Ba3oBrble Jjornyeckue neicTBUA:
YMEHUSI UCTOIB30BATh MPUEMBI JIOTMUECKOTO MBIIUICHUS PU OCBOCHUM 3HAHWI: pacKphIBaTh
CMBICJT XUMUYECKHX TIOHSATHUH (BBIIENSATh WX XapaKTepHbIE TNPHU3HAKH, YCTAaHABIMBATH
B3aMMOCBSA3b C JIPYTUMH TOHATHUSMH), HUCIOJNB30BATh TMOHATUS M OOBSICHEHUS OTAEIBHBIX
(akTOB W SIBICHMIA, BBHIOMPATh OCHOBAHWS W KPUTEPHUH IJIsl KJIACCU(DHUKAIMH XUMUYECKUX
BELIECTB U XHMHUYECKUX pEaKIHi, yCTaHaBIUBATh MPUYMHHO-CJIEIICTBEHHBIE CBSA3H MEXKIY
00BEKTaMU W3YYEHUs, CTPOUTH JIOTUUECKUE PaCCYXIeHUs (MHAYKTUBHBIC, NEIyKTUBHBIE, 11O
AHAJIOTHH), IeTIaTh BBIBOJIBI U 3aKIIOYCHUS;
yMEHHME NPHUMEHATh B MpoIllecce MNO3HAHWS MOHATHS (TMpeaMETHbIE M MeTarnpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIIOJIb3yeMble B XUMHH, MPeoOpa3oBHIBATh IIHUPOKO
MIPUMEHSAEMbIC B XUMHUHU MOJICIBHBIC MPEACTABICHUS — XUMUYECKUN 3HAK (CUMBOJ JIEMEHTA),



xuMHuueckass Qopmyna U ypaBHEHHE XHMHYECKON peaklud — TMpH PEHIeHUH Yy4eOHO-
MMO3HABATENBHBIX 3a7]a4, C Y4Y6TOM OTHUX MOJCIBHBIX TIPEJCTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKUA H3YyYAaE€MbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHYECKHUX PEAKIUi, BBIABISATH OOIUE 3aKOHOMEPHOCTH, MPUIHMHHO-CIIECACTBCHHBIE CBS3H U
MIPOTUBOPEYHS B M3y4aeMbIX IIPOIECCaX U SBICHHUSIX.

Ba3oBrble uccienoBarejabCcKue 1eCTBUA .

YMEHHE HCTOIh30BaTh MOCTABIICHHBIC BOIIPOCH! B KAY€CTBE MHCTPYMEHTA MO3HAHUS, & TAKXKE B
KauecTBE OCHOBBI JIJIs1 (POPMHUPOBAHUS THUIIOTE3HI 11O MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHHUI;

MPUOOPETeHNE OmbITa M0 IUTAHUPOBAHHIO, OPTraHHM3AllMM U MPOBEICHUIO YUYCHUUYECKUX
JKCIIEPUMEHTOB, YMEHHE HaOI0/1aTh 3a XOJIOM MpoIlecca, CaMOCTOSTENIBHO MPOrHO3UPOBATH
€ro pe3ynpTaT, GopMyIupOBaTh 0OOOIICHHS W BBIBOABI 110 Pe3yabTaTaM MPOBEIEHHOTO OIbITA,
HCCJIEI0BaHUs, COCTABIISITh OTUET O MIPOJIEJIaHHON pabdoTe.

Pa6ora ¢ undgopmaumeii:

yYMEHHE BBIOMpATh, aHATU3UPOBATh U MHTEPIPETUPOBATh MH(OOPMALUIO PA3TUYHBIX BUIOB H
(dhopM TpeICTaBIICHUS, ITOTYy4aeMYIO U3 Pa3HBIX UCTOYHUKOB (HAYIHO-TIOMYJISIPHAS JINTEPATypa
XUMHUYECKOTO COJep)KaHUs, CIIpaBOYHbIE TMOcoOus, pecypchl HWHTepHeTa), KPUTHYECKU
OIICHUBATh IPOTUBOPEUNBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE TPUMEHSATh Pa3]IMYHBIE METOJbI M 3alpOoChl MPH TIOUCKEe M 0oTOOpe HWH(pOpMANUU H
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOIUMBIX ISl BBIMOJHEHUS YUYE€OHBIX W TO3HABATEIHHBIX
3aJad  OMpEACNAEHHOTO  THWIA, TNPUOOPETEHHWE OmbITa B  00JAacTH  WCIOJB30BAaHUS
MH(OPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUM, OBJIAJICHUE  KYJIbTYpOil  aKTUBHOTO
WCIIOJIb30BAaHUSl PA3JIMYHBIX MOWCKOBBIX CHCTEM, CaMOCTOSITENILHO BBIOMPATH ONTUMAIBHYIO
dbopMy TpencraBicHUsS WHPOPMAIUM M WUIIOCTPUPOBATH PEIIaeMbIe 3aJa49d HECJIOKHBIMU
CXeMaMH, AuarpaMMamu, IpyruMu popMaMu rpaduki U UX KOMOMHAIUSIMU;

YMEHHE WCIIONb30BaTh M AaHATU3UPOBATh B TMpoIecce Y4eOHOM H HCCIeA0BaTEIbCKOM
NESTSIBHOCTH HWH(POPMAIIUI0 O BIMSHUM TPOMBIIUICHHOCTH, CEIBCKOTO XO3sICTBA U
TPAaHCIIOPTa HA COCTOSTHUE OKPYXKAIOIIECH MPUPOTHOMN CpeIbl.

KoMMmyHuKaTHBHbBIEe YyHUBEpcadbHbIe YueOHbIe /IeiiCTBHUS:

YMEHUS 3a/1aBaTh BONPOCH (B X0 auanora u (WiM) IUCKYCCHUHU) TIO CYIIECTBY 00CYXIaeMoin
TEeMbI, (OPMYIUPOBATH CBOU TPEUIOKEHHUS] OTHOCHUTENIBHO BBITIOJHEHUS TMPEAJIOKEHHON
3a/a4uu;

YMEHHMSI MIPEJICTABIATh MOJIyYeHHbIE PE3yJbTaThl MO3HABATEIBHON NEATEIbHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaxX; JeNaTh TMPE3CHTAIMI0 PE3YJIbTATOB BBIMOTHEHHUS XUMHYECKOTO
JKCTIEpUMEHTa (J1abOpaTOPHOTO OIbITa, JIAOOPATOPHOM PabOTHl MO HMCCIIEIOBAHHIO CBOWCTB
BEIIIECTB, yUeOHOTO MIPOCKTA);

YMEHHSI y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOW I103HABATEIBHOW U
WCCIIEZIOBATENILCKOM JEATENTFHOCTH MPH PEIIeHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB M COTJACOBaHMS MO3UIUI (0OCYXIeHHus, OOMEH MHEHHMSIMH, «MO3TOBBIC
MITYPMBI», KOOPIUHAIINS COBMECTHBIX JCHCTBHIA, OTIPEACIICHNE KPUTEPUEB TI0 OIICHKE KadeCcTBa
BBITIOJIHEHHOU PabOTHI U IpyTHe).

PeryisiTuBHbIe YHUBepPCAJIbHbIE Y4eOHbIe AeiicTBUS:

YMEHHE CaMOCTOSITETIbHO ONPEACIATh LENU JEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBISTH,
KOHTPOJIMPOBATh W IPHU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO JEATEIbHOCTh, BBIOMPATH
HaunOonee dpdexTuBHBIE CMOCOOBI pemeHusT Y4eOHBIX H  TO3HABATENBHBIX  3ajad,
CaMOCTOSITENIBHO COCTaBJIATh WIM KOPPEKTHPOBATH NMPEIJIOKEHHBIM AJTOPUTM JIEHCTBUM NpHU



BBITIOTHEHUH 33/IaHUi ¢ y4ETOM TMONYYeHHs] HOBBIX 3HAHHMA 00 H3y4aeMbIX OOBEKTaX —
BEILECTBAX M PEAKIMIX, OLEHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LIETH,
YMEHHE MCI0JIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, IIpe/ijlaraeMble B YCIIOBUU 3aJaHH.
INPEAMETHBIE PE3YJIbTATHI
B cocTaBe npeaMeTHBIX pe3yabTaTOB 10 OCBOEHUIO 003aTEILHOTO COIEPKAHMS,
YCTaHOBJICHHOTO JaHHOH (efepaibHOi paboueii mporpaMMoid, BEIIETSIOT: OCBOCHHBIE
o0yJaromMMUCs HAy4YHbIE 3HAHUS, YMEHUS M CIIOCOOBI JeHCTBUH, crenuduyecKue s
MPEeIMETHON o0nacTh «XuMHs», BUABl JEATEIHHOCTH MO TOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIIpETAlH, TPEOOPa30BAHUIO U IPUMEHEHHUIO B Pa3JIMUHbIX YUEOHBIX U HOBBIX CUTYalIHSIX.
K xonumy oOyueHuss B 8 kJiacce IpeaMeTHbIE pe3ylbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHHUI:
. pacKpbIBaTh CMBIC OCHOBHBIX XMMHMYECKHUX TMOHSATHUN: aTOM, MOJIEKYNa, XUMHUYECKHI
3JIEMEHT, IMPOCTOE BELIECTBO, CJIOXHOE BEIIECTBO, CMECh (OJHOpPOJIHAs M HEOJHOPOJHAs),
BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsi U MOJIEKYJIIpHAasi Macca, KOJMYECTBO BEUIECTBA, MOJIb,
MOJISIpHAs Macca, MaccoBasi JIOJsi XUMHUECKOTO JIEMEHTa B COCJMHEHHMH, MOJIIPHBIH 00BEM,
OKCHJl, KHUCJIOTa, OCHOBaHUE, COJb, JJIEKTPOOTPUIATEIbHOCTh, CTENEHb OKUCIICHMUS,
XUMHUECKasi peakius, KiaccuuKalus peakluii: peakiiui COeTUHEHUs], PEaKIIUN Pa3I0KEeHHUs,
peaxIyy 3aMelIeHUs], PeakIuu 00MeHa, IK30- U SHAOTEPMHUUECKUE PEAKLINH, TeIUIOBOH 3 deKT
peakuuu, SOpo aToMa, JJEKTPOHHBIM CJOW aroma, aToMHas oOpOuTallb, paauyc aroma,
XUMUYECKAsl CBS3b, MOJSPHAS M HEMOJsIpHAsi KOBAJIEHTHAs CBsSI3b, MOHHAS CBS3b, MOH, KATHOH,
aHUOH, PacTBOP, MaccoBast 10JIs BEIECTBA (IIPOLIEHTHAs! KOHIIEHTpAIHsl) B paCTBOPE;
o WTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TOHSATUH U MPUMEHITh 3TU
TIOHSITHS MPU OMMCAHUU BEIIECTB U UX MPEBpALICHUN;
o UCIIONIb30BAaTh XMUMHUYECKYI0 CHMBOJHMKY JJIs COCTaBi€HHUS (OpMYyT BEHIECTB U
YPaBHEHUN XUMHYECKUX PEAKIIHU;
o OTpEAENATh BAJCHTHOCTh aTOMOB DJJIEMEHTOB B OWHApHBIX COCAMHEHHSIX, CTENEHb
OKHUCJICHHS DJJEMEHTOB B OMHApHBIX COEJIMHEHHUSX, [PUHAIJIEKHOCTh BEHIECTB K
onpeAenéHHOMY KJIacCy COeAMHEHM 1Mo (opMylaM, BUJ XMMHUYECKON CBSA3HM (KOBAaJIEHTHAs U
HMOHHAs1) B HEOPTaHUUYECKUX COCAMHEHUSX;
. packpeiBaTh cMbica llepmoandeckoro 3akona JI. M. MenpaeneeBa: Q1eMOHCTPpHPOBATH
MIOHMMAaHHE MEPUOJINYECKOIN 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX JIEMEHTOB OT UX IOJIOKEHUS
B [lepuonnyeckoil cucreme, 3aKOHOB COXpPAaHEHHs] MaccChl BEIIECTB, MOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJISIPHOTO y4eHHsI, 3aKOHa ABOTaIpo;
J ONUCHIBATH U XapakTepu3oBaThb TabiuuHyro ¢opMmy Ileproguueckoii cUCTEMBI
XUMHUYECKHUX JIEMEHTOB: Pa3IHuaTh MOHSATHUS «TJIaBHAs MOArpynna (A-rpynma)» U «modoyHas
noxarpynna (b-rpynma)», maneie u OosblIMe MEPUOIbI, COOTHOCHTH O0O3HAYEHHUS, KOTOPHIE
nMeroTcst B Tabiuie «lleprognyeckas cucremMa xumudeckux saemMeHToB . M. MenaeneeBa» ¢
YHCIIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB M 3apsij
A1pa, 00IIee YMCIIO FIEKTPOHOB U PACIIPEEIICHUE UX T10 SJIEKTPOHHBIM CIIOSIM);
o KJ1acCu(UIUPOBATh XMUMHUYECKHUE SJIEMEHThI, HEOPraHUYECKHE BEIIEeCTBA, XUMHUECKHE
peaxiu (TI0 YUCITy U COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY (D (heKTy);
. XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB PAa3IMYHBIX
KJIACCOB, MOJATBEPKIAasi ONMCAHHE MPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIIHii;
J IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTHM OT HX KAaueCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKHUX MIPEBPALICHHUI B Pa3IMUHBIX YCIOBHSIX;



. BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MAaCCOBYIO
JOJIF0 XMMMYECKOTO 3JeMeHTa 1o (GopMysie COEJUHEHHUS, MacCOBYIO JOJIO BeIllecTBa B
pacTBOpe, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKIINU;

. MPUMEHATh OCHOBHBIC OIEPAlMA MBICIUTEIBLHON IEATeTbHOCTH — aHAJIW3 U CHHTE3,
CpaBHEHHME, O0000IIeHHEe, CHUCTEMAaTH3alMI0, KIACCU(PUKALUIO, BBIABICHUE MPHUUYUHHO-
-CJIC/ICTBEHHBIX CBA3€M — [JI1 U3YYEHHsS CBOMCTB BEIIECTB M XUMHUYECKHX pEaKIUM,
€CTECTBEHHO-HAYYHbIE METOJbl MO3HAHUS — HaONIOJICHHe, H3MEpPEeHHe, MOJICIHPOBAHHE,
SKCHEPUMEHT (peabHBIA U MBICIICHHBIN);

. cleloBaTh IMpaBUJiaM  IOJIb30BaHUS XUMHYECKOW TMOCyAoH U JabopaTopHBIM
o0opymoBaHHeM, a TakKe TMpaBUiaM OOpamieHus] ¢ BEHIECTBAMH B COOTBETCTBHUH C
WHCTPYKIIUSIMHA TIO BBITIOJIHEHUIO JTAOOPATOPHBIX XHUMHYECKHUX OMNBITOB TIO TIONYYCHHIO W
coOupaHHIo ra3000pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
OnpeAeI€HHON MacCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M MIPOBOJUTH
XUMUYECKHE SKCIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH M KUCIOT C MOMOIIBIO
WH/IMKATOPOB (JIakMYC, (heHoNnpTaIeuH, METHUIIOPAHXK U JPYTHUE).

K konimy oOydenus B 9 KJjacce MpeIMETHBIC PE3ylIbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI
OoTpakaTh CHOPMUPOBAHHOCTH Y OO YJAFOIITUXCSI YMECHHA:

. pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHATHM: XMMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIA, WOH, KaTHOH, aHHOH, IPOCTOE BELIECTBO, CIO0KHOE BEIIECTBO, BAaJEHTHOCTD,
3JEKTPOOTPUIATENBHOCTh, CTENEHb OKHUCICHMS, XUMHUYECKas peaklus, XUMUYECKas CBS3b,
TEIUTOBOH 3P PEKT peakiuu, MOJIb, MOJIIPHBIA 00BEM, PACTBOP, JICKTPOIUTHI, HEAICKTPOJIHUTHI,
JNEKTPOJIUTHYECKAsT TUCCOLMALUS, PEaKIUM HOHHOTO OOMEHa, KaTanau3aTop, XHMHUYECKOE
paBHOBecHe, OOpaTHUMBbIE W HEOOpAaTUMBIC PEAKIUH, OKUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC
peaKIui, OKHCIHUTENb, BOCCTAHOBUTENIb, OKHUCIEHWE W BOCCTAHOBJICHHE, aJIJIOTPOTIHS,
aM(pOTepHOCTh, XUMUYECKasl CBS3b (KOBAJIEHTHAs, MOHHAsI, METAJITUYECKasi), KpUcTauInyecKas
pemeéTka, KOppo3usi METaJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOM pEaKIMH, MpPeeTbHO
nonyctuMmas konuentpanus [1/IK Bemectna;

. WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMUYECKHX TMOHSTHH W TNPUMEHSTh 3TH
MOHATHUS IIPU ONMCAHUU BEUIECTB U UX MPEBPALCHUN;

. UCIIONIb30BAaTh XMUMHUYECKYI0 CHMBOJHMKY JJIS COCTaBICHHS (OpPMYT BEHIECTB U
YpPaBHEHUN XUMUYECKUX PEAKIUH;

. OMpENENATh BAJICHTHOCTh M CTENEHb OKUCICHUS! XUMUUYECKUX 3JIEMEHTOB B COECIMHEHUSX
Pa3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCYy COECIMHEHHH IO
dbopMynaM, BUJ XHMHUYECKOW CBsI3W  (KOBAJIGHTHAs, MOHHAs, METAJJIMUecKas) B
HEOPTraHMUYECKUX COCAUHEHUSX, 3apsij MOHA MO XUMHUYECKOW (opmyse, xapakTep Cpelnbl B
BOJAHBIX pAacTBOpax HEOPraHWYECKUX COCAUHEHUN, TUIl KPUCTAJUIMYECKOW PEIIETKH
KOHKPETHOI'O BEIIECTBA;

. packpsiBaTh cMmbici [lepuoanueckoro 3akona Jl. . MeHneneeBa u 1eMOHCTPUPOBATh €r0
MOHMMAaHKE: OMHUCHIBATH U XapaKTepu3oBaTh TaOmuuHyo Qopmy Illeprmomudeckoil crcTeMbl
XUMUYECKHUX IJIEMEHTOB: pa3iinyaTh MOHSITHS «TJIaBHAs moArpymmna (A-rpymmna)» u «rno0odHas
noarpynna (b-rpynma)», Manble u OOJbIINE MEPUOMBI, COOTHOCUTH O0O3HAYEHUS, KOTOpHIE
UMEIOTCS B TEPUOIUYECKON TaOJMIle, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOSHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps[ Aapa, 001ee YICIo 3JEKTPOHOB U paclpeesieHue ux
MO0 DJEKTPOHHBIM CJIOSIM), OOBSICHITH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
3JIEMEHTOB M WX COCJUMHEHUN B MpejesiaX MajblX MEPHOJ0B U TJIABHBIX MOJATPYII C YIETOM
CTPOEHHUSI X aTOMOB;



o KJaccu(pUIupoBaTh XMMHUYECKHE 3JIEMEHTHI, HEOPraHMYECKHE BEILIECTBA, XMMUYECKUE
peakuuu (1o YUCITY U COCTaBY YYaCTBYIOUIMX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3 (deKTy, 1o
U3MEHEHHIO CTENIeHEN OKHUCICHUS XUMUYECKUX IEMEHTOB);

. XapaKkTepu3oBaTh (ONUCHIBaTh) O0OIIKMEe U crneuuduyeckue XUMHYECKHe CBOICTBa
MPOCTHIX U CJIOXKHBIX BEIIECTB, HOATBEPK/Iasi ONMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIAM;

J COCTAaBJIAITh YPAaBHEHUS AIIEKTPOJIUTUYECKOW OUCCOLMALIUU KHCIIOT, LIEJIOUYEH U COJIEH,
[IOJIHBIE M COKpAIl€HHbIE YpPaBHEHUS pEeaKklMil HOHHOIO OOMEHa, YypaBHEHMsI peakLui,
MOJTBEPKAIOLINX CYLIECTBOBAHHE TI'€HETHYECKOW CBA3M MEXKAY BEIIECTBAMHM Pa3INYHBIX
KJIaCCOB;

. pPacKpbIBaTh CYLUIHOCTb OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OallaHCa ITHX peakiuii;

. IIPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCUMOCTH OT HX CTPOEHUs, BO3MOXKHOCTH
MPOTEKaHU XMMUYECKHX MPEBPALLCHUIN B pa3IMYHBIX YCIOBUSX;

. BBIUHUCIISATh OTHOCUTENIBHYIO MOJIEKYJIIPHYI0 M MOJISIPHYIO MAacChl BELIECTB, MacCOBYIO
JIOJI0 XMMHMYECKOTO 3JIeMEHTa MO (OopMylle COEIMHEHHs, MAacCOBYIO [OJIO BEIIeCTBa B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUUECKON pPEaKIH;

o coOyoaTh MpaBWiia  TOJB30BAaHUS  XMMHUYECKOHM Mocylo U 1a0opaTOpHBIM
o0opynoBaHMEM, a TakkKe IpaBUiIa OOpAllEHHs C BEIIECTBAMU B COOTBETCTBHM C
UHCTPYKLHUSAMHU IO BBINOJHEHUIO J1a0OpaTOPHBIX XMMHUYECKHX OIBITOB IO MOJIYYEHUIO U
coOrpaHMIo ra3000pa3HbIX BEIIECTB (AaMMHUAaKa U YIJIEKHCIIOrO rasa);

o IPOBOJUTH PEaKIMH, MOJATBEPXKIAOLINE KAYECTBEHHBIH COCTAB PA3JIMYHBIX BEILECTB:
pacmo3HaBaTh ONBITHBIM MYTEM XJIOpHI-, OpoMHUA-, HOAMI-, KapOoHat-, gocdaT-, CHIMKaT-,
cynbdaT-, TUIPOKCUI-HUOHBI, KAaTHOHbl AaMMOHHS M HMOHBl M3yYEHHBIX METAJJIOB,
MIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHMUYECKUX BEILIECTB;

o MPUMEHSTh OCHOBHBIE OIEPAIMU MBICIUTEIBbHOW NEATeIbHOCTH — aHaJU3 M CHHTE3,
cpaBHeHHe, 00001IeHNe, CUCTEMATHU3ALUIO, BBISIBJICHUE IPUYMHHO-CIICICTBEHHBIX CBA3CH — IS
W3Y4YEHUS CBOMCTB BELECTB U XUMUYECKUX PEAKIIMH, €CTECTBEHHO-HAYYHbIE METObI TO3HAHUS
— Ha0JII0/IeHNe, U3MEPEHUE, MOJCIIMPOBAHKE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaudecTBo 9acoB

Ne HaumenoBanue paszaenoB U TeM Moayab padoueii JlaGopaTopHbIe
Konrpoabnbie | IIpakTnyeckue
n/n | NporpaMmal NMPOrpamMMbl Bcero ONBITHI
padoThI padoThI
BOCIIUTAHUSA
«IIIKOJIBHBINH YPOK»
\Pasuen 1. [lepBoHayajibHbIe XUMHYECKHE TOHSITHS
11 XuMusg — BaxkHasi 00J1acTh €CTECTBO3HaHUSA Bcepoccuiickuii ypok 5 2
' M MIPAKTHYECKOU JEATEeIILHOCTH YeJIOBEKa 0€30MacCHOCTH
bubnnoreka — neHT
1.2 BeniecTBa U XMMHUYECKHE PCAKITUU N P 15 1
3HAHUH!
HMtoro no pazaery 20 ‘
[Pasnen 2. BaxkHeiiue npeacTaBUTE M HEOPraHUYECKUX BellleCTB
DKOI0THs U
2.1 Bo3znyx. Kucnopon. ITorsrue 06 okcumax 6
HHEeprocOepeKeHue
2.2  Bogopon.IloHsTHE 0 KHCIIOTaX M COJSIX brokana Jlenunrpana 8 1
€Hb POCCHUHCKOU
2.3 Boga. PactBopsl. [lonsiTue 06 ocHOBaHUSIX A P 5 1 1
HAyKU
24 OCHOBHBIE KJIACChI HEOPTAaHUYECKUX Jlenb poccuiickoii 11 1 1
" COeIMHEHHUN HayK1
Mroro no pasaeny 30

Pa3znes 3. [lepuonnyeckuii 3akon u [lepuonnyeckas cucrema xumudeckux 3jieMenToB /. . Menaesneena.
CtpoeHue aToMoB. XuMn4ieckas cBsi3b. OKNCJIANTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[lepronuueckuii 3akoH u Ilepuonnueckas 190 net . U.
3.1 CcucTeMa XuMHYeCKHX 3aeMeHTOB /1. W. MeneneeBa 7
Menpene-ea. CTpoeHuE aToMa
32 Xumuaeckas cBsi3b. OKUCIUTENHHO- BcemupHbIii 1I€Hb 36 MIIN 8 1
BOCCTAHOBHUTEJIbHBIE PEAKIIHI
Wroro no pazneny 15
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O 68 4 5
ITPOTPAMME




9 KVIIACC

KoaudecTBO 9acoB

Ne HanmeHnoBaHue pa3iesioB U TeM "
wn | mporpammm MonayJb padouei Beero KonTpoabnbie | IlpakTtuueckue  JlabopaTopHble
NMpPorpaMMbl BOCIIUTAHUSA padoThI pa6oThI ONBITHI
«IIIK0JIbHBIH YPOK»
\ Pasnea 1. BemecTBo 1 XMMHYeCKHe PeaKIIuH
11 [ToBTOpeHUE U yrayOieHne 3HaHHA Bcepoccuiickuit ypok 5
OCHOBHBIX pa3/IeJIoB Kypca 8 kiacca 0€3011aCHOCTH
19 OCHOBHUBIG 3aKOHOMEPHOCTH XUMUYECKUX bubnnoreka — neHtp 3HaHuit! 4
peaknuit
13 DIEKTpOIUTHYECKAs TUCCOLMAITUS. bubnuoTeka — nieHTp 3HaAHUI! 8 1 1
XUMHUYECKUE PEAKIINH B PaCTBOpPaX
HMtoro mo pazaeny 17
] Pa3nea 2. HeMeTa/JIBI H X COeTHHEHHUS
21 OGm1ast XxapakTepUCTHUKA XUMUYECKUX DkoJjorusi u 4 1
biemeHTOB VIIA-rpynnsl. ["anorenst sHEprocOepekeHue
OO01mmas xapakTepUCTHKa XUMUICCKUX MexyHapoaHbIi 1€Hb
2.2  pnementoB VIA-rpynmsl. Cepa u eé T00POBOJIBIIEB 6 1
COeAMHEHHUS
OO11ast XxapakTepUCTUKA XUMHYECKUX Heus I'epoeB Oreuec
2.3 pnementoB VA-rpymmsl. A30T, pochop U X T B 7 1
COeTMHCHUS
OO01mas xapakTepUCTHKa XUMUISCKUX JleHb pocCHIICKOW HAYKH
2.4  bnementoB IVA-rpynmnsl. Yraepon u 8 1 2
KpPEMHHUH U UX COETUHEHUS
Hroro mo pazaery 25
\ Pa3zgea 3. MeTra/iibl M UX COeIUHEHU ST
3.1 OOmme cBOMCTBA METAJIOB 190 net JI.1.MenneneeBa 4
3.2 BaxuHeuume METAIUIBL U UX COCTUHEHUS ITo>xapHast 6€301acHOCTh 16 1 2
Hroro no pasaeiy 20

\ Pa3nen 4. Xumus u okpy:kamomas cpeaa




4.1 PemeCTBa Y MaTepHasbl B )KU3HU YeJIOBeKa | BceMUpHBIid ICHb 3eMITH 3
Hroro mo pazueny 3
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




