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IHHOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1o XMMHM Ha YPOBHE OCHOBHOT'O OOIIETr0 0Opa30BaHUsI COCTaBJICHA
Ha OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS OCHOBHOH 0Opa3oBaTEIbHOU
IporpamMmMbl OCHOBHOTO oO1ero odpaszoBanus, npeacraBieHHbix B ®I'OC OO0, a
TaKkKe Ha OCHOBE (QeaepanbHOl pabouell MporpaMmbl BOCIUTAHUS U C YUYETOM
KOHIENIMK TPenojiaBaHus y4eOHOro mnpeaMera «XHUMHA» B 00pa30BaTENIbHBIX
oprannszanusx Poccuiickon denepannn.

[Iporpamma 1o xumuu Aa€T TpeACTaBIEHUE O IENsAX, OoOIeld cTpareruu
oOy4eHHMs1, BOCIIUTAHUS U PA3BUTHs 00YUAIOLIUXCS CPEACTBAMU YUEOHOIO IIPEeIMETa,
YCTaHABIMBAET  O0sA3aTENbHOE MPEIMETHOE  COAEp)KaHHWE, MPEeIyCMaTPUBAET
pacrpeneneHue €ro o KiaccamM M CTPYKTYpUPOBAaHHE IIO pasfenam M TemaM
MporpaMMbl 1O XUMHUH, OINpEAEHseT KOJIMYECTBEHHBIE W  KayeCTBEHHBIE
XapaKTepUCTUKN COAEPKAHUS, PEKOMEHIYEMYIO IMOCIEAOBATEIbHOCTh HW3YUYCHHS
XUMHH C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TIOTUKA y4eOHOTO
Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH OOYy4YaroMMXCs, OMpENesieT BO3MOXKXHOCTU
npeaAMeTa i peaju3aludd TpeOOBaHW K pe3yjbTaTaM OCBOCHHS OCHOBHOMU
o0pa3oBaTeNnbHON MPOrpaMMbI HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs, a TAKKe
TpeOOBaHUI K pe3ysibTaTaM OOy4YeHHs] XMMHUH Ha YPOBHE IIeJIel U3yueHus MpeaMeTa
U OCHOBHBIX BHJOB Y4€OHO-NO3HABATEIbHOM JEATENbHOCTH OOYYaIOIIEerocs IO
OCBOCHHIO yUeOHOT0O COJIECPIKAHMSL.

3HaHME XUMHHM CIY>KUT OCHOBOWM uig (OpMHUpOBAHHS MHPOBO33PEHHUS
00y4aroIIerocs, €ro NpeCTaBICHUN 0 MaTepUaIbHOM EUHCTBE MHUPA, BAXKHYIO POJIb
UTrpatoT GOpMUPYEMbIE XUMUEH NPEICTABICHUS O B3aMMOIIPEBPALIEHUSX SHEPTUU U
00 »HBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX pEIIEHUs TIIOOAIbHBIX MpodieM
YCTOWYHMBOIO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, IHEPrE€TUUYECKOM, NMUIIEBOU M
HKOJIOTHYECKOI 0e30macHOCTH, Mpo0IeM 3ApaBOOXPAHEHUS.

N3ydenne Xumuu:

CIIOCOOCTBYET peasin3aliii BO3MOXKHOCTEH M CaMOPa3BUTHS U (POPMUPOBAHUS
KyJbTYpPbI JIMYHOCTH, €€ 00111el 1 PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHME MBIILIEHUS M TBOPUYECKUX CIOCOOHOCTEH
oOy4Jarommxcsi, HABBIKOB HX  CaMOCTOSITENIbHOW  y4yeOHOM  JeATEeIbHOCTH,
HKCIEPUMEHTAJIBHBIX U HCCIENOBATEIbCKUX YMEHUH, HEOOXOAUMBIX KaK B
MOBCETHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOMN JCSITEIBHOCTH;

3HAKOMUT CO CHEHU(UKOW HAyYHOTO MBIIUJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsA/1a HA €IUHCTBO MPUPOABI U YEJIOBEKA, ABJISETCA OTBETCTBEHHBIM
3TarnoM B (HOPMUPOBAHUU €CTECTBEHHO--HAYYHON I'PAaMOTHOCTH 00YYaroIuXcs;

crnocobcTByeT (OPMUPOBAHMIO ILIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K MPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHuE 00yJarOITUXCSI.



JlanHbie HampaBlieHUS B OOyYEHWHM XUMHUU OOECIIEUUBAIOTCS CHEru(UKON
colepKaHUsi ~ ydeOHOro  MpeaMeTa,  KOTOpbIM  SIBIAETCS  MEeJaroruyecku
aJanTHUPOBAHHBIM OTpa)keHHMEM 0a30BOM HAyKW XMMHUHM Ha OINpPEACIEHHOM JTane e€
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 001Iero 0Opa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIMMUCS CHUCTEMBbI TEPBOHAYANBHBIX MOHATHM XWUMHH, OCHOB
HEOPraHMYEeCKOM XUMHU M  HEKOTOPBIX  OTIEIbHBIX 3HAYUMBIX  IOHSTUU
OpPraHUYECKON XUMUH.

CtpykTypa coaepaHusi NPOrpaMMbl MO XUMHUU CHOPMHpPOBAHA HAa OCHOBE
CUCTEMHOro mnonaxoaa kK e€ u3ydeHuro. ColepkaHHWE CKIQAbIBAETCA U3 CHCTEMBI
MOHATHI O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUH O XUMUYECKOU
peakuuu. OO0e OTH CHCTEMBbI CTPYKTYpHO OpraHW30BaHbl 10 MPUHIUITY
MOCJIEIOBATEIbHOTO PA3BUTHS 3HAHWKM HA OCHOBE TEOPETHYECKHUX MPEICTABICHUN
Pa3HOro YpOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YY€HUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonnyeckoro 3akona 1. 1. MeHieneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOW CBS3H;

— IIPEJCTaBICHUM 00 AIEKTPOJUTHIECKON JTUCCOIMAIIMY BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHHS  PACCMATPHUBAIOTCS HA  OCHOBE  AMIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIBLHO OT OJHOTO
YPOBHS K JPYromMy, BBITOJHSS (PYHKIIUU OOBSICHEHUS U MPOTHO3UPOBAHMS CBOUCTB,
CTPOEHHSI U BO3MOXKHOCTEW MPAKTUYECKOTO IIPUMEHEHHS U TOJIYYEHHUS HU3Yy4aeMbIX
BEILIECTB.

OcBoeHue  mporpaMmbl 1O  XUMHUM  CHOCOOCTBYET  (POPMHUPOBAHUIO
MIPEJCTABIICHUS] O XUMUYECKOW COCTaBIISIIOLIEH HayYHOU KapTUHBI MUpPA B JIOTHKE €€
CUCTEMHOW MPUPOJBI, LIEHHOCTHOIO OTHOIIEHUsS K HAyYHOMY 3HAHUIO U METOJaM
MO3HaHMs B Hayke. M3yueHne XuMuu MpoOUuCXOAUT C IPUBIICUCHUEM 3HAHUW U3 paHee
M3YUYEHHBIX YUEOHbIX peaMeToB: «OKpyxaromuii Mupy», «buosorus. 5—7 kiacce» u
«@Pu3uka. 7 Kimacey.

[Ipu M3yueHun XUMUU MPOUCXOTUT (POPMUPOBAHKUE 3HAHUI OCHOB XUMHYECKOU
HayKl Kak 00JIACTH COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKON JeATeIbHOCTH
YeJiOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJIbTYpbl. 3ajada y4eOHOro
MpeaMeTa COCTOUT B (DOPMHUPOBAHUU CUCTEMbl XUMHYECKUX 3HAHUN — BaKHEUIIINX
(dakToB, OHATHI, 3aKOHOB M TEOPETUUYECKHUX TOJOKEHHUM, JOCTYIMHBIX 0000IIeHNN
MHUPOBO33PEHUYECKOr0 XapaKTepa, si3blka HayKH, B MPUOOIIEHUU K HAYYHBIM METO/1aM
MO3HAHUS MPU HM3YYCHUHU BEIIECTB M XUMHUUYECKUX peakiuil, B (HOPMUPOBAHUU U
Pa3BUTHM MMO3HABATEIbHBIX YMEHUN U UX MPUMEHEHUH B YYEOHO-TIO3HABATEILHON U
y4eOHO-UCCIIeIOBATEILCKON  JCATEIIBHOCTA, OCBOCHHMHM TMpaBWJ  0€30mMacHOro
oOpallleHHs C BEIIECTBaMU B MMOBCEAHEBHOMN KU3HHU.



[Ipy m3ydeHuu XMMHK Ha ypOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHMsI Ba)KHOE
3HAYCHUE MTPUOOPENH TaKue TIeNH, KaK:

— (dopMHpOBaHWE WHTEIVICKTyaIbHO Pa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHYECTBY, CAMOCTOSITEILHOMY TPUHSATUIO PpEIICHHIA,
CIIOCOOHOM aIanTUPOBATHCSA K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

— HaIpaBJICHHOCTHh OOYYCHHSI HA CUCTEMAaTHIECKOE TTPHOOIICHUE 00yJarOIIUXCS
K CaMOCTOSITETTLHOW TTO3HABATEILHOW JEATEIbHOCTH, HAYYHBIM METO/aM TO3HAHMS,
(hOpPMUPYIONTUM MOTHBAITUIO M Pa3BUTHE CIIOCOOHOCTEH K XHUMUHU;

— o0ecrieueHne YCIOBUH, CHOCOOCTBYIOIIMX MPUOOPETEHUIO O00YUYaIOIUMUCS
OIMBITa PA3HOOOPA3HON EATCTLHOCTH, ITO3HAHWS W CaMOIIO3HAHUS, KIFOYCBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETCHIIMI), WMEIONIMX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3ITUYHBIX BUIOB JACATEIBHOCTH;

— (opmupoBanue OOIICH (DYHKYUOHANBHOU U eCcmeCmMBeHHO-HAYYHOLL
IPAMOTHOCTH uepe3 peanu3ayuro QopmMuposanus yMeHul peuams 3a0au,
Gdopmynvl U YypasHeHus NO3HABAMbL C NOMOWbLIO XUMUYECKUX DPACHEmOs.
CAMOCMOSAMENIbHO NPUMEHAMb 3HAHUSL 6 HOBbLX CUMYAYUAX, 6 MOM HUCIe
VMeHUll O00BACHAMb U OUEHUBAMb SBIeHUs OKpyJcanue2o Mupda,
UCNOJNIL3YSL 3HAHUSL U ONbLM, NOJIYYEHHble NPU USYUEHUU XUMUU, NPUMEHSMb
Ux npu pewenuu npoodieM 6 NOBCEOHEBHOU JHCUSHU U MPYO0B8Ol

oesamelbHOCMU,

— (¢opmupoBaHue y 00y4arOmMUXCsl TyMAaHUCTUYECKUX OTHOIICHUM, MOHUMaHUS
[IEHHOCTH XUMHUYECKUX 3HAHUM ISl BBIPAOOTKH SKOJOTUYECKU II€IeCO00pa3HOro
MOBEJICHUS B OBITY U TPYJIOBOM JIEITEIIBHOCTH B LIEJISIX COXPAHEHHS CBOETO 310POBbSI
Y OKPY’KAIOIIEeW TPUPOTHON CPEbI;

— pa3BUTHE MOTHBAIlUU K OOYYEHHIO, CIHOCOOHOCTEM K CAMOKOHTPOJIO U
CaMOBOCTIMTAHUIO HA OCHOBE YCBOEHHUS OOIIEYETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTU
K OCO3HaHHOMY BBIOOPY PO IS ¥ HAITPABICHHOCTH JTaJbHEUIIEro 00y4eHMS.

Peanuzanus eocnumameslbHocOo nomernyuala yll€6H020

npeOMema XUMUS  OCYHICCTBIIICTCA 4Y€pE3 HCIOJB30BAaHHUEC CJICAYIOMMUX
MPHUEMOB:

- YCTAaHOBJIEHUE MEKIIPEIMETHBIX CBA3EH C JPYTMMH HAyKaMHU;

- U3YUYCHHE MaTEpPUAJIOB O HAYYHBIX OTKPBITUSX, JIMYHOCTHBIX KauyeCTBaxX M
3aciIyrax y4eHbIX,

- (opMupoBaHME HABBIKOB TpPaMOTHOr0 W 0Oe30macHoOro oOpalieHus ¢
BEI[ECTBAMH, HEOOXOAMMBIMH B TTOBCETHEBHOM JKU3HMU;

- POJIM XMMUYECKOU MPOMBIIIUIEHHOCTH B SKOHOMUKE PecyOnuku;



- BKJIIOUYEHHUE B COJIEp)KaHHE YPOKOB MHGOpPMAIMU O Pa3BUTHU XUMHUYECKOU
HayKM B Halllel CTPaHe;

- JEMOHCTpallud BaXHOCTH XUMHUYECKHX 3HAaHUM B BBIOOpe mpodeccud,
CBSI3aHHOM C XUMHUEN U PaCKPBITHE MEPCIEKTUB JIAHHOTO BHIOOPA.

OO111ee 4ynCiIo YacoB, OTBEIEHHBIX JUIsl U3YYEHHsS] XMMHUU Ha YPOBHE OCHOBHOI'O
oOmiero oOpa3zoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 4daca B
HeJento), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).

COILEPKXAHUE OBYUYEHUA

8 KNIACC

IlepBoHayaibHbIe XUMHYECKHE MOHATHUS

[Ipenmer xumuu. Poilb XMMUM B KW3HU 4YEJIOBEKAa. XUMHUS B CHUCTEME HaykK.
Tena u BemiecTa. @U3nyUecKue CBOMCTBA BELIECTB. ATPEraTHOE COCTOSIHUE BEILIECTB.
[TonsTie 0 mMeTomax mo3HaHUsA B XUMHUHU. UucThie BemiectBa U cmecu. CrocoObl
pa3JIeNICHUs] CMECEM.

ATOMBI M MOJIEKYJIbl. XHUMHYECKHUE JIEMEHTbl. CHMBOJIBI XHUMHUYECKHX
3neMeHTOB. [IpocThie U CoXKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunueckasi ¢popmysa. BaieHTHOCT, aTOMOB XMMHUYECKUX SJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHOcHUTENbHAs aToMHas Macca. OTHOcHUTENbHAas
MOJIEKYJIsIpHAs Macca. MaccoBast 107151 XUMUYECKOTr0 3JIEMEHTA B COETUHEHUH.

KomnuectBo BemectBa. Mosb. MonsipHas macca. B3auMOCBS3b KOJIMYECTBA,
Macchbl M 4YHCJa CTPYKTYpPHBIX €IMHMI] BemiecTBa. Pacu€tel mo dopmynam
XUMHYECKUX COETMHEHUN.

@u3NYeCKUe U XUMHUYECKUE SIBICHUSA. XUMUUYECKash peakuus U €€ MpU3HAKU.
3aKOH COXpaHEHHWsS MacChl BEIIECTB. XUMHUYecKue ypaBHeHus. Kiaccudukamms
XUMUUYECKUX pPeakluil (COeTMHEHUS, Pa3JI0KEeHUS, 3aMEIIeHUs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XUMHUYECKOW TMOCYAOW, MpaBWIaMH pabOThl B JIaOOpAaTOpPHH U
npuémMamMu oOpareHusi ¢ J1abopaTopHBIM O00OPYIOBAHUEM, W3YUEHHUE U OIHMCAHHE
(U3MYeCKUX  CBOKMCTB  O00pa3llOB  HEOPraHMYECKUX  BEIIECTB, HAOJIOJICHUE
¢bu3nueckux (IJ1aBJieHUE BOCKA, TassHUE JIbJ]a, PACTUPAHUE caxapa B CTYIIKE, KATICHUE
M KOHJEHCAlUs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKAIMBAHUE MEIHOU
MIPOBOJIOKH, B3aMMOJICHCTBHE MeJla C KUCIIOTON) SBJICHUH, HAOTIOICHNE U OMMCAHHE
MPU3HAKOB  MPOTEKaHUs  XUMUYECKHUX  peakuuil  (pasjiokeHue  caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHUE TUIAPOKCH]IA
menu (1) mpu HarpeBaHuM, B3aMMOJACHCTBHE eie3a ¢ pacTBopoM conu meau (I1),
U3Y4YEHUE CIOCOOOB pa3JeleHUs] CMECEil: C IMOMOIIbI0 MarHuTa, (UILTPOBAHME,
BBITIApUBAHUE, NUCTWUIALMS, XpoMarorpadus, MPOBEAECHUE OUYHUCTKU IMOBapPEHHOU



COJIM,  HaONIOJAEHHWE W  ONMCAaHWE  PE3yJIbTATOB  IPOBEJACHUS  ONBITA,
WJUTFOCTPUPYIOLIErO 3aKOH COXPAaHEHHS MAacChl, CO3JIaHHE MOJENEH MOJEKYI
(IIapocTepKHEBBIX ).

Bakuenme npeacTaBuTe M HEOPraHU4eCKUX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopoa — 3iIeMEHT M MPOCTOE
BelecTBo. HaxoxxneHue Kkuciopoga B Mpupoje, (U3MUECKUE U XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue kucinopoga. CrocoObl
MOJIyY€HHUs KUCI0pOo/ia B 1JaOOpaTopuu U MpoMblieHHOCTH. KpyroBopoT kucinoponia
B nipupoe. O30H — alIoTpornHas Mou(UKaIms KUCIOpoa.

TernoBoit 3QpeKkT XUMUYECKON peakluy, TEPMOXUMUYECKHUE YPABHEHHUS, IK30-
U DHAOTEPMHUYECKUE pEAKUHUU. TOIUIMBO: yrojlb M METaH. 3arpsA3HEHHE BO3/yXa,
yCUJICHHE MMapHUKOBOTO 3P deKTa, pazpyiieHrne 030HOBOTO CJIOSI.

Bonopoa — anemeHT u npoctoe BeniecTBo. Haxoxnenue Boopoaa B NpUPOAE,
(¢u3nYecKue U XUMHYECKHE CBOMCTBA, IPUMEHEHUE, CIIOCOOBI nonyyeHus. Kucnorsl
U COJIH.

MounsipHblit 00BEM Ta30B. Pacy€Thl M0 XUMHUYECKUM YPaBHEHUSIM.

dusnyuecKkue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpEL
Haceiiennble ¥ HEHACBILEHHbIE PAacTBOPBHL. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBast 10511 BelIecTBa B pacTBOpE. XUMHUYECKHE CBOMCTBA BOJbl. OCHOBaHMS.
Pones pacTBOpoB B mpHpoAe M B KU3HM 4YesloBeKa. KpyroBopoT BOJbI B IIPUPOJE.
3arpsi3HEeHUE NPUPOIHBIX BOJ. OXpaHa U OUMCTKA MPUPOIHBIX BO.

Knaccudukanus neopranuueckux coeauHeHuid. Oxkcunabl. Kiaccuduxanus
OKCHUJIOB:  cojeoOpasyromue  (OCHOBHBIE,  KUCJIOTHbIE, amM{OTEepHbIE) U
HecosieoOpasyrone. Homenknatypa okcn1oB. @Pu3HuecKre 1 XMMUYECKUE CBOMCTBA
okcu1oB. [lomydyenue okcnuIoB.

OcHoBanusa. Knaccupukanuss OCHOBaHMA: IIENOYM U HEPACTBOPUMBIE
ocHoBaHUs. HoMeHknaTypa ocHoBaHUU. PU3NYECKUE U XHUMHYECKHE CBOMCTBA
ocHoBaHuM. [lomyyeHne oCHOBaHUN.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kuciaoT. Pusznueckue u
XUMHUYECKUE CBOMCTBAa KUCHOT. Pan axkruBHoctu MerayuioB H. H. bekerosa.
[TonydeHue KUcIoT.

Comun. Homenknartypa coneil. @U3nyeckue M XUMHYECKHME CBOWCTBA COJIEH.
[Tonydenue coen.

I'eneTnueckas cBsI3b MEXAY KJIaCCaMU HEOPTaHUYECKUX COETUHEHHUIA.

Xumuueckuiit IKCnepumenm:

KAUECTBEHHOE OINPEIEICHUE COAECPXKAHUSA KHUCIOpOAa B BO3JyXe, MOJIyYEHHE,
coOMpaHue, pacrno3HaBaHME W M3YyYEHHE CBOMCTB KHUCIOpOAa, HaOI0IeHne
B3aMMOJEHCTBUS BEIIECTB C KUCIOPOJIOM U YCIOBUS BOSHUKHOBEHHUS U IIPEKPALICHUS
roperus (moxapa), 03HaKOMJIEHHE ¢ oOpa3llaMy OKCHJOB M ONMHCAHHE UX CBOMCTB,



MOJIy4YeHHe, coOMpaHue, pacrno3HaBaHUE M U3y4YeHUE CBOMCTB BOJOpoJa (TOpeHue),
B3auMoJielicTBue Bojoposa ¢ okcugom wmeau (Il1) (BO3MOXKHO UCIHOIB30BaHUE
BHJICOMATEPHUAJIOB), HAOJIOJICHHE OO0pa3lloB BEIIECTB KOJUYECTBOM | MOJIb,
UCCIeI0BaHe OCOOCHHOCTEN PACTBOPEHMS BEIIECTB C PAa3IMYHON PACTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOIO
BEILIECTBA, B3aUMOJICUCTBUE BOJBI C METajulaMu (HaTpUeM U KajibllieM) (BO3MOXKHO
UCIIOJIb30BAaHUE BUIECOMATEPUAJIOB), MCCIEOBaHUE OO0pa3loOB HEOPTaHHMYECKUX
BEII[ECTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHUE W3MEHEHHS OKPacCKU WHJUKATOPOB B
pacTBopax KHUCIOT M Iesodeil, u3dydeHue B3aumozeicTBus okcuga meau (Il) ¢
pPacTBOPOM CEpPHOM KHUCJIOTHI, KHCJIOT C MeTalUlaMHu, pEeakIui HeUTpanu3aluu,
MTOJIyYEHHE HEPACTBOPUMBIX OCHOBAaHMI, BBITECHEHHE OJHOTO METaJUla JAPYIHMM U3
pacTBOpa CoJIM, PEIICHUE IKCIEPUMEHTAIBHBIX 3aj1au 1o TeMe «BakHeline Kiiaccol
HEOPraHUYECKUX COCTUHCHUIN.

Ilepuoanuecknii 3axkon u Ilepuoanueckass cucTeMa XUMHYECKHX
iemenToB JI. M. MengeneeBa. CrtpoeHue aTomMoB. XHMHYECKAs] CBA3b.
OxucaInTeTIbHO-BOCCTAHOBUTEIbLHbIC PEAKINHU

[lepBbie TOMBITKKA KIACCUPUKAIIMM XUMUUYECKUX »dJeMeHTOB. llonsitue o
rpynmnax CXOJHBIX JJIEMEHTOB (IEJTOYHBIE W IIEJIOYHO3EMEIbHBIE METalIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3yroT aM(pOTEpHbIE OKCHUJIBI U
TUIPOKCHUIBI.

Ilepnogmueckuil 3akoH. llepmonndeckas cucTeMa XMMHYECKUX IJIEMEHTOB /I
N. Menpneneesa. Koporkonepuoanas u aivHHonepuoaHas Gopmel [lepronnueckoit
cucreMbl xuMuueckux dnemeHtoB JI. WM. Mengeneea. Ilepronbl u rpynisl
@uU3NYECKHU CMBICII TOPSKOBOTO HOMEPA, HOMEPOB MEPHO/IAa U TPYIIIIBI SJIEMEHTA.

Crpoenue atomoB. CoctaB aroMHbIX szaep. M3oromnsl. DiekTpoHbl. CTpoeHue
ANEKTPOHHBIX  00O0JIOYEK  aTOMOB  TepBbIX 20  XUMHYECKHUX  DJIEMEHTOB
[Tepnonnueckont cucremol JI. WM. MeHnneneeBa. XapakKTEpUCTUKA XHUMHUYECKOTO
3JIEMEHTA IO ero nonoxeHuro B [lepuoanueckoit cucreme /. . Menaeneena.

3aKOHOMEpPHOCTU HW3MEHEHMSI paguyca aTOMOB XHMHUYECKHX JJEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO rPyIaM U Iepruoaam.

3nauenue l[lepuommueckoro 3akoHa u Ileproguyeckoi CUCTEMbI XUMHUYECKHUX
DJIEMEHTOB JUId pa3BUTHs Haykn W npaktuku. J[. M. MenneneeB — yuyéHbld u
rpaKIaHUH.

Xumuueckass cBsizb. KoBaneHTHass (MOJsipHass M HEMOJISIpHAsi)  CBS3b.
DIEKTPOOTPULATENBHOCTh XUMHYECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb okucieHusi. OKUCIUTEILHO--BOCCTAHOBUTENIbHBIE peakiiuu. [Iporeccsl
OKHUCJIEHUS U BOCCTaHOBJIeHUsI. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:



u3y4YeHue oOpa3lOoB BELIECTB METaUVIOB M HEMETAJUIOB, B3aMMOJCHCTBHE
TUAPOKCUAA I[MHKA C pPacTBOpaMM KHCJIOT M IIEJI0YEH, IPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pas3ioKeHHs, COSTUHEHNUS).

Mesicnpeomemmuoie cea3u

Peanmn3annst MeXNpeaIMETHBIX CBS3€M NpPU M3YYEHHH XHMHM B 8 Kjacce
OCYUIECTBJISIETCS YEPE3 UCIOJIb30BAaHUE KaK OOLIUX €CTECTBEHHO--HAYUYHBIX TTOHSITHH,
TAK W TOHATUM, SBILIOIIUXCS CUCTEMHBIMH JUIi  OTHCIBHBIX IPEIAMETOB
€CTECTBEHHO--HAY4YHOI'0 [IUKJIA.

OO0mure ecTecTBEHHO--HAyYHbIE€ MOHATHS: HAy4yHBIM (PakT, rumoresa, Teopus,
3aKOH, AaHaiW3, CHUHTE3, Kiaccuukanus, TMEepUOJAUYHOCTh, HAOIIOACHHUE,
DKCIEPUMEHT, MOAEIUPOBAHNE, U3MEPEHUE, MOJCIIb, SIBJICHUE.

®usuka: mMaTepus, aToOM, 3JEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIAJ, U30TOIIBI,
PaAMOAKTUBHOCTb, MOJIEKYyJa, 3JIEKTPUYECKUH 3apsl, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHME BEIEeCTBa, ra3, (U3NYEeCKUEe BETMUMHBI, €IMHULIBI U3MEPEHUS,
KOCMOC, IUIaHETHI, 3BE311bl, CONHIIE.

buonorus: gorocunres, apixanue, buocdepa.

['eorpadus: atmochepa, ruapocdepa, MUHEPaNIbl, TOPHBIE MOPOIbI, MOJIE3HBIC
HCKOMNIAE€MbIE, TOTUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMHU4YecKasi peakus

Ilepuoanyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUUYECKUX DJIEMEHTOB /I
N. MenpeneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKUX IJIEMEHTOB IIEPBBIX TPEX MEPHUOIOB, KAJIHS, KAIbIUA U UX COCJUHECHUH B
COOTBETCTBUM C IOJIOKEHHEM JJIEMEHTOB B Ilepnoanmdeckoi cUCTEME U CTPOEHUEM
UX aTOMOB.

CrpoeHue BemiecTBa: BHIbBl XMUMHYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCHUMOCTh CBOWCTB BEIIECTBA OT THUMNA KPUCTALIMYECKOW PEMIETKU U
BHUJIa XUMHUYECKOH CBS3H.

Knaccudukanus m HOMEHKJIAaTypa HEOPTraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEUIIECTB, OTHOCAIIMUXCA K Pa3IUYHbIM KJaccaM HEOPraHUYECKUX
COEIMHEHN, TEHETUYECKas CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanysa XuMHUUeCKUX peakuil MO pa3IMyHbIM pU3HaKaMm (10 YHCIy U
COCTaBY YYacCTBYIOUIUX B PEAKIMU BEIIECTB, M0 TEIIOBOMY 3 (EKTy, 10 M3MEHEHUIO
CTETNIEHEW OKHCJIEHHUS] XUMHUYECKHX »3JIEMEHTOB, IO OOpaTUMOCTH, IO YYaCTHUIO
KaTtaau3aropa). DK30- U S3HJA0TEPMUUECKUE PEAKIUHU, TEPMOXUMUYECKUE YPABHEHUS.

[lonsiTue O CKOPOCTHM XHUMHUUYECKOW peakuuu. [lonsitue o0 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusx. [IoHATHEe O TOMOTE€HHBIX M Te€TepOTrEeHHBIX
peakuusax. [lonstue o karanuse. [loHsTne 0 XxumMuueckoM paBHOBecHHU. DaKTOPHI,



BJIMAIONIMC Ha CKOPOCTH XUMHYECKOU pC€akumn MW IIO0JOXKCHHUC XHMHYCCKOI'O

pPaBHOBECHSI.
OKUCINTETLHO-BOCCTAHOBUTEIIBHBIE  PEaKIuH, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHON pEeaKIvH. CocraBnenue ypaBHEHU I

OKHUCJIUTEIBHO--BOCCTAHOBUTENIBHBIX ~ PEAKUUMH €  HCIOJIb30BAHHEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopust NEKTPOIUTUYECKOW AUCCOLMUALNN. DJIEKTPOIUTHI U HEIIEKTPOJIUTBHL.
Karvonbl, aHnOHBl. MexaHU3M JAMCCOLMALMM BEIIECTB C Pa3JIMYHBIMH BHJIAMH
XUMHUECcKOH cBsizu. CreneHp aucconuanuy. CUIbHBIE U ClIa0ble AIEKTPOIUTHIL.

Peakiuun moHHOro oOMeHa. YcioOBHS NPOTEKaHUS PEAKUUd MOHHOrO OOMEHa,
IIOJIHBIE M COKpAIlEHHbIE MOHHBIE ypaBHEHUs peakuuii. CBOWCTBa KHCIIOT,
OCHOBAaHHI M COJIEH B CBETE MPEACTABJICHHUN 00 AIEKTPOIUTHUECKOMN AUCCOIMAIIHHL.
KauecTBeHHbIEe peakuuy Ha HOHBL. [loHATHE O THApPONM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJACIIMM KPUCTANIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEIIECTB — METAJIOB W HEMETauioB (rpadura M anmMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpHsl), UCCIEIOBAaHUE 3aBUCHUMOCTU CKOPOCTH XWMHYECKOW pEaKIMH OT
BO3JICUCTBHS PA3IMYHBIX (PAKTOPOB, UCCIEAOBAHUE AIEKTPOIPOBOIHOCTH PACTBOPOB
BEIIECTB, IIpollecca JUCCOLUMAIMM KHUCIIOT, IIeJaoYer u  coiel  (BO3MOXKHO
UCIIOJIb30BAaHNUE BHUAECO MAaTEPUATIOB), IPOBEICHHUE OIBITOB, WJUIFOCTPUPYIOLIUX
MPU3HAKU MPOTEKAaHUs PEAKLM MOHHOro oOMeHa (00pa3oBaHUE OCaJKa, BbIACICHUE
raza, oOpa3oBaHME BObl), ONBITOB, WIUIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBUTENbHBIX peakuuil (ropeHue, peakluuud pas3iokKeHHs, COEIUHEHUs),
pacno3HaBaHNE€ HEOPTaHMYECKHX BELIECTB C MOMOIIBIO KAaYECTBEHHBIX PEAKLIMN Ha
WOHBI, PEIICHHE SKCIEPUMEHTAIIBHBIX 3a4a4.

Hemertanbl U MX coeiMHEHUA

OOmass  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CtpoeHue W (U3NYECKUE CBOMCTBA MPOCTHIX
BEILECTB — FAJIOT€HOB. XUMHYECKUE CBOMCTBA HA IPUMEPE XJI0opa (B3aUMOJEHCTBHE C
MeTaJljlaMi, HeMeTajulaMu, Mienodamu). XusopoBoaopor. ConsHas KHUCIOTa,
XUMHUYECKHE CBOMCTBA, MTOJIyYEHUE, IPUMEHEHME. [[eficTBHE X10pa U XJIOPOBOAOPOIa
Ha OpraHu3M 4esoBeKa. BakHelme XJIOpUIbl U UX HaXOXKIAEHUE B IPUPOJE.

O6mass xapakrepuctuka 35eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHblEe CTeNeHW OoKucieHus. CTpoeHue U (puU3MUecKue CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPONHbIE MOAU(DUKALNN KUCIOPOJa U
cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOAOpOA, CTpPOEHHE, (U3UYECKHE U
XUMHUYECKHe CBOMCTBAa. OKCHABI CEepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnas kucnora, pU3NYeCKUe U XUMUYECKHE CBOKCTBA (00IIME KakK MpeCTaBUTEINS
KJlacca KHUCJIOT M creuupuyeckue). XUMHUYECKUE PEeaKIUH, JIeKallue B OCHOBE



MPOMBIIIUICHHOTO CIoco0a TMOMy4YeHUsT CEpHOW KHUCIOTHL [lpumeHeHue cepHoi
kuciaoThl. Conau CepHOM KHUCIOThI, KAYECTBEHHAasi peakius Ha CyJb(aT-HOH.
Haxoxnenue ceppl M €€ COENMHEHUMM B NpUpoJe. XUMHUYECKOE 3arps3HCHHE
OKpY Kalolleh cpeibl COeTMHEHUSIMU CEPbI (KUCTIOTHBIE AOXKIM, 3arpA3HEHUE BO3TyXa
U BOJI0EMOB), CIIOCOOBI €T0 NMPEAOTBPALLECHUSI.

O6mas xapakrtepuctuka 31aeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHBIE CTEMEHU OKHCIEHUs. A30T, pacHpoCTpaHEHUE B MIPHUPOJE,
¢uznueckrue u xumMuueckue cporictBa. Kpyrosopot azora B npupoje. AMMHAK, €ro
dusznueckre U XMMHUUYECKHE CBOWMCTBA, MOJy4yeHHEe W mpuMeHeHHe. Colu aMMOHUA,
ux (QuU3nyecKue U XMMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakuus Ha
MOHBl aMMOHHUSA. A3O0THAsl KHUCJIOTa, €€ MOoJlydeHHe, (PU3UYECKHEe U XUMUYECKHE
cBoiicTBa (OOmIMe Kak TMpeACTaBUTENS Kiacca KUCIOT M CHelU(pUYECKHe).
Hcnonbs30BaHWe HUTPATOB U COJIEM aMMOHHUS B KaU€CTBE MUHEPAIBHBIX yAOOPEHUIA.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl COCTUHEHUSMHU a30Ta (KUCIOTHBIE
JOXU, 3arpsi3HEHHE BO3AyXa, MOYBbI U BojgoémoB). docdhop, amnoTpomnHbie
moubukaimu Gocopa, pusndeckue u xumudeckue cporctea. Oxeun dpochopa (V)
u  QochopHas Kucnora, (GUIMYECKUE U XUMUYECKHE CBOICTBA, IOJIyUYECHHUE.
Hcnons3zoBanue pocharoB B KauecTBE MUHEPAIBHBIX YA0OPEHUH.

O6mras xapakrepuctuka 37eMeHTOB IV A-rpynmnbel. OcoOEHHOCTH CTpOeHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKUCICHHs. YTJIEepoJ, allIOTPONHbIE MOIU(DUKAIINH,
pacnpocTpaHEHUE B MpUPOJE, (PU3NYECKHEe U XMMUYECKHE CBOMCTBA. AjcopOuus.
Kpyrooport yriepona B npupone. Okcuabl yriaepojaa, ux pu3nyeckue 1 XuMU4ecKue
CBOMCTBA, [JEHCTBUE HA JKUBBIE OPraHU3MBbl, [OJYyYEHHE W NPHUMECHEHHUE.
DKoJorTuYecKre MpoOJieMbl, CBs3aHHBIE € OKcuaoMm yriiepoaa (1V), rumoresa
r100ampbHOr0 MOTEIJICHHS KIIMMaTa, MapHUKOBBIN 3¢ (dekT. YronpHas KUCIOoTa U €€
COJIM, MX (U3MYECKHEe W XUMHYECKHE CBOWMCTBA, IOJIYyYE€HUE U MPUMEHEHHUE.
KauectBennasi peakuusi Ha KapOoHaT-uOHBI. Vcnonb3oBaHue kapOOHATOB B OBITY,
MEJULMHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO031CTBE.

[lepBoHavasibHbIE TOHATHS 00 OPraHMYECKHUX BELIECTBAX KaK O COEIMHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, STaHOJI, TIIUIEPUH, YKCYCHAs KHUCIIOTA).
[IpupoHbIe HCTOYHUKH YTIIEBOJIOPOAOB (YroJib, MPUPOAHBINA Ta3, HEPTH), TPOTYKTHI
ux TnepepaboTrku (O€H3WH), X POJb B OBITY W TPOMBINUICHHOCTH. [loHSATHE O
OMOJIOTMYECKH Ba)XXKHBIX BELIECTBAX: )KUPaX, OesIKaxX, yrieBoAax — U UX POJIH B KU3HU
yenoBeka. MarepranbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUM.

Kpemunii, ero ¢usmyeckue W XUMHUYECKHE CBOWCTBA, TIOJIYYCHHE U
npumeHeHnue. CoequHenus KpeMHus B npupoje. O0mme npeactaBieHuss 00 OKCUae
kpemaus (IV) u xkpemHueBoit kucnore. CHIMKAThl, UX HCIOJIb30BaHUE B OBITY, B
MIPOMBIIUICHHOCTH. BakHelllne CTpOUTENIbHBIE MaTepHuaibl: KepaMuKa, CTEKIIO,



IIEMEHT, OeToH, keme300eToH. IIpoOmembl  O€30ITaCHOrO  HMCIOJB30BAHHS
CTPOUTENBHBIX MATEPUAJIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuui IKCnRepuMeHm

U3y4yeHue oO0pa3OB HEOPraHWYECKUX BEIIECTB, CBONCTB COJISIHOM KHCIIOTHI,
MPOBE/ICHUE KAUEeCTBEHHBIX PEAKIIMi Ha XJIOPUJI-MOHBI M HAOIIOCHHE TTPU3HAKOB UX
MPOTEKAHUS, OMBITHI, OTpaxkarolye (U3NIECKUe U XMMUUECKHUE CBOMCTBA raJOT€HOB
1 UX COCIMHEHUN (BO3MOXHO HCIIOJIB30BAaHUE BUEOMATEPUATIOB), O3HAKOMJICHUE C
oOpasnaMu XJOPUAOB (TAJIOTEHUJIOB), O3HAKOMJICHHE C oOpasliamMu cepbl U €
COCIMHEHUSIMU  (BO3MOKHO HCIIOJIB30BAaHUE BUICOMATEPUATIOB), HAOIIOICHUE
npoiecca OOyIJMBaHUS caxapa TMOJ JEHCTBUEM KOHIEHTPUPOBAHHOM CEpHOU
KHCIIOThl, HW3Y4YEHHUE XHWMHUYECKHX CBOMCTB pa30aBIECHHOM CEPHOM KHUCIOTHI,
MPOBE/ICHUE KAYECTBEHHOW peakiu Ha Cyibh(haT-uoH W HaOI0JIeHHne MpHU3HaKa e
MPOTEKAHUsSA, O3HAKOMJICHHE C (PU3WYECKMMH CBOMCTBaMH a3zoTa, ¢ochopa m ux
COEIMHEHHI (BO3MOKHO MCIOJIb30BaHUE BUJEOMATEPUATIOB), OOpa3luaMu a30THBIX U
dbochopHbIX yAOOpeHUH, MOIy4YyeHue, COOUpaHHe, pACIO3HABAHUE W H3YyUYCHUE
CBOICTB aMMHaKa, MPOBE/ICHNE KaUeCTBEHHBIX peaKIMil Ha MOH aMMOHHUS U Pocdart-
HMOH U U3y4YEHUE MPU3HAKOB UX MPOTEKAHMS, B3aUMOJEHCTBUE KOHIICHTPUPOBAHHOM
AQ30THOM KHUCIIOTBI € Meapl0 (BO3MOXKHO UCIIOJb30BaHUE BHUICOMATEPHUAIIOB),
M3y4YeHUuEe MoJelell KpUCTAIUIMYECKUX pemeTok anmasa, rpadura, ¢ynepeHa,
O3HAKOMJICHUE C TIPOIIECCOM aJICOpOIMU PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM
yIJIEM W YCTPOMCTBOM MPOTUBOrasza, MOJIydeHHE, cOOupaHue, paclio3HaBaHHE U
M3yUYCHHE CBOWCTB YIJVICKHMCIIOIO Ta3a, MPOBEJICHHE KAYECTBEHHBIX peakiuil Ha
KapOOHAT U CUJIMKAT-UOHBI U U3yUYE€HHUE MPU3HAKOB UX MPOTEKAHUS, 03HAKOMIICHHUE C
MPOAYKIMEH CHJIMKATHON MPOMBIILIIEHHOCTH, PEUIEHUE SKCIEPUMEHTAIbHBIX 3a7a4
1o Teme «BaXHenIne HEMEeTaIbl U KX COCAUHEHUS.

MeTaJuibl U MX COeTMHEHUS

OO6m1ast XapakKTepUCTUKA XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU MX
nonoxenus B [lepuoanueckoit cucreme xumudeckux 3nemeHtoB . M. Menneneesa
U cTpoeHus aroMoB. CTpoeHHe METAIUIOB. MeTtajuindeckas CBA3b U METaJUIMYeCcKas
KpUCTAJUIMYECKasl pemETKa. OJEKTPOXUMUUYECKUN PSAJ  HaNpsHKEHUM  METalIOoB.
duznueckre W XUMHUYECKHE CBOWCTBa MeTauioB. OOIme crnocoObl MOTy4YeHUs
MeTaioB. [loHsiTHE O KOPPO3UMU METAJLIOB, OCHOBHBIE CIIOCOOBI 3AlIUTHI UX OT
koppo3uu. CruiaBbl (CTallb, YYTyH, JIOPAJTIOMUHUN, OpOH3a) U WX NPUMEHEHHUE B
OBITY Y MPOMBIIIJIEHHOCTH.

[Ilenounsle MeTambl: mosiokeHue B llepuonnyeckon cucreMe XUMHUYECKHX
anemeHToB [[. M. MenaeneeBa, CTpO€HUME HX aTOMOB, HAXO0XJICHUE B MPUPOJE.
dusznyeckrue U XUMHYECKHUE CBOMCTBa (Ha mpumepe Hatpus U Kamus). OKCHUIIBI U
TUAPOKCUIBI HATpUS U Kaius. [I[puMeHeHre MEeI0uYHbIX METAJUIOB U X COCIUHEHUIA.



[Ilenouyno3eMenbHblE  METAJUIBI MAarHUM W KaJIbUUW: MOJIOKEHUE B
Ilepnogmueckon cucrteMe xuMuueckux 3nemeHToB . M. Menneneesa, crpoenue nx
aTOMOB, HaxoXXJeHHe B mpupoje. Pu3ndyeckue U XMMHUYECKHE CBOMCTBA MarHusi U
Kanplus. BaxHeimme coenuueHus Kanbius (OKCUA, TUAPOKCH, cor). KECTKOCTD
BOJIBbI U CITIOCOOBI €€ yCTpaHEHUSI.

ANOMUHUI: TION0XEHNE B [leproInYeckoil CUCTEME XMMHUYECKUX 3JIEMEHTOB
J. U. Menneneesa, ctpoeHue aroma, HaxoxkiaeHue B mpupone. dusuueckue u
XUMHUYECKHME CBOMCTBA altOMHHHSA. AMQOTEpHBbIE CBONCTBA OKCHAA W THUIPOKCHIA
ATIOMUHUSL.

Keneso: monoxenue B [lepuoauueckoit cucteMe XuMH4eCcKux aneMeHToB [l. M.
MeHneneeBa, CTpOEHUE aTOMa, HaX0XKAEHUE B npupoae. Pu3ndeckue 1 XUMUYECKHE
cBoicTBa kene3a. Okcuipl, ruapokcuasl u conu xkeneza (I1) u xeneza (lll), ux
COCTaB, CBOMCTBA U IIOJIyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C 00pa3llaMd METAJIOB M CIUIaBOB, HX (PU3HMUYECKUMU
CBOMCTBaMHU, U3yUEHUE PE3YJIHTATOB KOPPO3UH METAILIOB (BO3MOKHO MCITOJIH30BaAHUE
BHUJICOMATEPHUAJIOB), OCOOCHHOCTEN B3aUMOJEHCTBUSI OKCHJIa KaJlbIUs U HATPUS C
BOJIOM (BO3MOXKHO WCIOJIb30BAHHE BUJICOMATEPUAIIOB), HCCIICIOBAHUE CBOWCTB
KECTKOM BOJIBI, MPOIECCa TOPEHUS JKeje3a B KUCIOpoie (BO3MOXKHO HCIOIb30BaHHE
BHJICOMATEPHUAJIOB), MPHU3HAKOB IMPOTEKAHUS KAYECTBEHHBIX pEaKUUi Ha HWOHBIL:
MarHusi, KajbIlus, adroMuHus, IuHka, skene3a (1) m xemesa (M), memm (1),
HaOJII0/ICHUE U ONHMCAHUE MPOIECCOB OKpAIIMBAHUS TIJIAMEHU MOHAMU HATPUS, KaJIHs
U Kanblus (BO3MOXHO HCIOJIb30BaHUE  BUJIEOMATEPHUATIOB), HUCCIIEIOBAaHUE
aM(pOTEPHBIX CBOWMCTB THUAPOKCHJIA AITIOMUHUS W TUIPOKCHAA IIMHKA, DPEIICHUE
AKCIEPUMEHTANIbHBIX 3aJ1a4 10 TeMe «BakHeie MeTauibl U UX COSAUHEHUSD.

XuMHA M OKpPYKAKOUIAs cpeaa

BemecTtBa um Marepualibl B IIOBCEIHEBHOM JKM3HU uelloBeKa. be3zomacHoe
UCIIOJIb30BaHME BEIIECTB U XMMHMUYECKUX peakuuii B ObiTy. IlepBas momomb mpu
XUMUYECKUX 0KOrax U OTPABIICHUSIX.

XHUMHUECKOE 3arps3HEeHUE OKpY’Karolled cpeapl (mpeaenbHas AOoMmycTUMAas
KOHIIeHTpanus BemiectB, naigee — [IJ[K). Ponb xumMuu B pelieHUH SKOJIOTHYECKUX
pooJIeM.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0paslioB MaTepuajoB (CTEKJIO, CIUIAaBbl METAJJIOB, MOJUMEPHbBIC
MaTepuabl).

Meswcnpedmemmnuwie ceasu

Peanuzanust MeXNpeIMETHBIX CBs3ed NpW U3YyUYeHUM XUMUU B 9 Kiacce
OCYUIECTBJISIETCSl Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITHM,



TaK W TIOHSATUH, SBISIONINXCS CHCTEMHBIMH JUIS OTJCIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OOmme ecTeCTBeHHO-HAyUYHbBIC TOHATHUS: HAY4YHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpHWs, AaHaJIW3, CHUHTE3, KIAaCCHU(PHUKAIUsA, TEPUOJAUYHOCTh, HAOIOIEHUE,
HKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHHUE, MOJICIIb, SIBJICHHUE, TAPHUKOBBINA 3P (DEKT,
TEXHOJIOTHSI, MATEPHAJIBI.

duznka: MaTepusi, aToM, 3JICKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIHI, U30TOIIBI,
PaMOAKTUBHOCTD, MOJIEKYJIa, ANEKTPUIECKUI 3aps, MIPOBOJTHUKH,
MOJIYTIPOBOTHUKH, JUAJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHoe
COCTOSIHHE BEIECTBA, Tra3, PAacTBOP, PAaCTBOPHMOCTb, KPHUCTAUTMYECKAs pEMIETKa,
CIUTaBbl, (PU3MYECKHUE BEIIMYNHBI, SMHHUIIBI N3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO,
IUIaHeTHl, 3BE31b1, COHIIE.

buonorus: ¢orocunTe3, apIxaHue, Omocdepa, HSKOCHCTEMa, MHUHEPATbHBIC
yAOOpEeHUS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, TUTATEIHLHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPANBI, TOPHBIC TIOPOJIbI, TIOJE3HBIC
HCKOTIaeMbIe, TOTUIMBO, BOJIHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS [IPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30BAHUS

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE  pe3yNbTaThl OCBOCHHS MPOTPaMMbl  OCHOBHOTO  OOIIETO
oOpa3oBaHUsI JIOCTUTAIOTCA B XoJe OOy4YeHHS XWMHH B €JIMHCTBE Y4YEOHOU U
BOCIIUTATEIILHON JESATEIFHOCTH B COOTBETCTBHU C TPAJAWUIIMOHHBIMUA POCCHHCKUMHU
COIMOKYJIbTYPHBIMH W JIyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH, TPHHITHIMA B
o0IecTBe TMpaBWJIaMd W HOPMaMH TIOBEACHHUS U CIIOCOOCTBYIOT —MpoIieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS M COMATH3AINN 00yYaIOIIAXCS.

JInyHOCTHBIE ~ PE3YyJBTATHI OTpaXaloT  TOTOBHOCTh o0yuJaronmxcs
PYKOBOJICTBOBAThCSI ~ CHCTEMOW  TO3UTHBHBIX  IIEHHOCTHBIX  OpHUCHTAllMil W
pacIIMpeHne ONbITa ACITeILHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YaCTH:

1) naTpHOTHYECKOTO BOCTIMTAHMS

IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY H
HAYYHOMY HACJICIUIO, TIOHMMaHHs 3HAYEHUS XMMHUYCCKOW HAYKH B IKU3HU
COBPEMEHHOr0 OOIIeCTBa, CIIOCOOHOCTU BIAETh JOCTOBEPHOW HHGpOpMaNUe o
NEPEZOBbIX JOCTIKEHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPOICTBE MHpa M 0OIIECTBa;

2) rpaKIaHCKOT0 BOCTIMTAHUS

OPEJCTaBICHUsI O COIHMAIBHBIX HOpPMax U MpaBWIAX MEXINYHOCTHBIX
OTHOIICHUH B KOJUIGKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, yueOHO-UCCIE0BATENbCKOM, TBOPUECKOM U IPYTUX BUJAX JIEATEIbHOCTH,
TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOW JEATEIHHOCTH TPHU BBHIMOJTHCHUU



y4eOHBIX, TO3HABaTEIbHBIX 3a/1a4, BBIIOJHCHHH XHMHYECKHUX DJKCIEPUMEHTOB,
CO3/IJaHUM YUYEOHBIX MPOEKTOB, CTPEMJICHHS! K B3aMMOINIOHMMAHUIO U B3aMMOIIOMOIIIH
B IIpoIecce ITOM y4eOHOM JAesATebHOCTU, TOTOBHOCTU OIIEHUBATh CBOE MOBEJICHUE U
MIOCTYIIKM CBOMX TOBAapUUIEH C MO3MIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM
OCO3HaHUSI MOCIIEICTBUI OCTYNKOB;

3) HEeHHOCTH HAYYHOT'0 IO3HAHMS

MUPOBO33PEHUYECKUE TMPEJICTABICHUS O BEIIECTBE M XHWMHYECKOM peakIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSA HAyKH U COCTABIISIONINE
OCHOBY [JIsl TIOHUMaHUsS CYIIHOCTH HAYYHOW KapTHUHBI MHpA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS TPUPOJbI, B3aMMOCBS3AX YEJIOBEKa C
MIPUPOJHON CPENIOH, O POJIM XMMHH B ITO3HAHUU ATUX 3aKOHOMEPHOCTE;

[I03HABATEJIbHbIE MOTHBBI, HAINPABJICHHbIC HAa TOJyYEHHWE HOBBIX 3HAHUW IO
XUMHUH, HEOOXOJMMbIC ISl OOBSCHEHUS HAOII0JAaeMbIX MPOLIECCOB U SBJICHUM,
MO3HAaBaTeNbHONU, HMH(POPMAIMOHHON W YWUTATEIIbCKOM KYJIbTYphl, B TOM 4YHUCIE
HaBBIKOB  CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOU
JUTEPATYpOM, JIOCTYNHBIMA TEXHUYECKUMH CPEICTBAMH  WH(GOPMAIIMOHHBIX
TEXHOJIOTHH;

HHTEpEeC K OOYYEeHHI0O UM TMO3HAHUIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaM000pa30BaHuI0, MPOEKTHON U MCCIIEIOBATEIBCKOM JeSTENbHOCTH,
K OCO3HaHHOMY BBIOOpPY HAINPaBICHHOCTU U YPOBHS 00yUYeHUS B JaIbHEHIIIEM;

4) popmMupoBaHHUSsI KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOI'0 OTHOIIIEHHS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 370pOBbI 00pa3 >KWU3HU, OCO3HAHHE TMOCIEICTBUNA U HEMPUSTHE
BPEHBIX  TNPUBBIYEK  (YHNOTPEOJNICHUS] ~ AJKOTOJis, HApPKOTHKOB,  KypeHHS),
HEOOXOAMMOCTH  COOJNIONIEHUS TIpaBWJI  OE30MaCHOCTH TPU  OOpalieHuu  C
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOM KU3HH;

5) TpyA0BOro BOCIIMTAHUS:

WHTEPEC K MPAKTHYECKOMY W3Yy4EeHHIO Tpodeccrii U Tpyaa pasIuyHOrO poja,
YBOXKEHHUE K TPYIy U pe3yJbTaraM TPYAOBOU JEATEIbHOCTU, B TOM YHCIIE Ha OCHOBE
MPUMEHEHUS TPEIMETHBIX 3HAHUM 10 XMMUU, OCOZHAHHBIA BBIOOP MHIMBHUIYATbHOU
TPACKTOPUHM TPOJOJDKEHUS O0pa3oBaHUsA C Y4YETOM JIMYHOCTHBIX HMHTEPECOB M
CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCHENIHOM
poheCCUOHAIBHOU JEATEIbHOCTU U PAa3BUTHSI HEOOXOIUMBIX YMEHHM, TOTOBHOCTh
aJanTHUPOBATHCS B MPO(ecCUOHATBHOM CpeIe;

6) 9KOJIOrM4eCKOro BOCIIUTAHMSA:

AKOJIOTHUYECKHU 11€JIECO00Pa3HOe OTHOIIEHUE K MPUPOJIE KaK MCTOYHUKY >KU3HU
Ha 3emie, OCHOBE €€ CyIICCTBOBAHMS, IMOHUMAaHUE IIEHHOCTHU 3JI0POBOTO M
O0e3zomacHoro o0Opa3a JKM3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
GU3MYECKOMY H TICHXHYECKOMY 370pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS



nmpaBui 6€30MacHOTO MOBEACHUS MPU PadOTe ¢ BEIIECTBAMH, a TAKXKE B CHUTYyaIlUsX,
YIPOXKAIOIIKX 3I0POBBIO U JKU3HHU JIFOEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJIydaeMble MPH W3YUYCHUH XUMHH, IS
pellieHus 3aj]iay, CBSI3aHHBIX C OKPY’KaIOUIEW MPUPOJAHON Cpeoi, ISl MOBBIIMICHUS
YPOBHS  DKOJOTHYECKOM  KYJBTYpBl, OCO3HAHUS  TJI00AJIbHOrO  XapakTepa
AKOJIOTMYECKUX MpOoOJIeM M NyTell WX pElIeHUs MOCPEICTBOM METOJOB XHMUH,
AKOJIOTUYECKOTO0 MBIIIJICHHUSI, YMEHUS PYKOBOJCTBOBATHCA MM B IO3HABATEIBbHOM,
KOMMYHHMKATUBHOW U COMAIIBHON IIPAKTHKE.

METAIPEMETHBIE PE3YJIBTATbBI

B cocraBe wMmeranpeaMETHBIX pE3yJbTATOB BBIICIAIOT 3HAYUMBIE A
dhopMupOBaHUST MUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOpHUsl, IPUHIINII,
runore3a, (axkt, cucremMa, TPOMECC, OSKCICPUMEHT H JIPyroe.), KOTOpPBIC
UCIIONIB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTax W TIO3BOJISIIOT Ha
OCHOBE 3HAaHMM U3 ATUX MpeaMeToB (OPMUPOBATH MPEACTABICHUE O IEJIOCTHOM
Hay4YyHON KapTHHE MHUpa, U YHUBEpCAJIbHbIE y4eOHBIC JeHCTBUs (ITO3HABATEIbHBIE,
KOMMYHHUKATHUBHBIC, PETYJSITUBHBIC), KOTOpbIe oOecrneunBarOT (QopMHUpOBaHHUE
FOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYILECTBJICHHUIO Y4eOHOI
JEATSIILHOCTH.

ITo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE yUeOHbIe 1eiCTBUS

ba3oBble Jloruyeckue AeMCTBUS:

YMEHUS HCIOJIb30BaTh MNPUEMBI JIOTUYECKOTO MBIILIICHUS MPU OCBOCHUH
3HAHUW: PACKPBIBATh CMBICT XHUMHUYECKHX TIOHSTHH (BBIACIATH UX XapaKTEpHBIC
MPU3HAKK, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTMMHU TOHSATHSMH), HCIIOJIb30BaTh
MOHATHS I OOBSCHEHHUS OTIEIbHBIX (PAaKTOB M SIBJCHUM, BHIOMpPATh OCHOBAaHHS H
KpUTEPUU ISl KIAaCCU(UKAITMN XUMHUYECKUX BEIIECTB M XWMHYECKHX PEaKIIHi,
YCTaHABJIMBATh MPUYUHHO-CJICJACTBEHHBIC CBSI3U MEXKIYy OOBEKTaMH H3y4YCHUS,
CTPOHTH JIOTUUECKHE PaCCYyXIeHUS (MHIYKTUBHBIC, JCIYKTHUBHBIC, 1O aHAJIOTHH),
JIeaTh BBIBOJIBLI U 3aKJIIOUCHMS;

YMEHHE TPUMEHSATh B TMPOIECCe TMO3HAHUS TMOHATUS (IpPeAMETHBIE U
MeTanpeIMETHbIE), CUMBOJINYECKHE (3HAKOBBIC) MOJICIH, UCIOJIb3yeMble B XUMUH,
MpeoOpa3oBLIBATh MIMPOKO NMPUMEHSIEMbIE B XMMHUHU MOJICIIbHBIC TPEACTABICHUS —
XUMUYECKAN 3HAaK (CHMBOJ DJJIEMEHTAa), XUMHYecKas ¢opMyna U ypaBHCHHE
XUMUYECKON peakuu — MpU pelIeHUd y4eOHO-TO3HABATENbHBIX 3a7a4, ¢ YU4ETOM
ATUX MOJEIBHBIX NPEACTABJICHUN BBIABISATh W XapaKTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKH M3Y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECCTB U XUMHYECKHUX PEaKIIUH,
BBIABJISITh  OOIIME  3aKOHOMEPHOCTH,  IMPUYMHHO-CIEJICTBEHHbIE  CBS3U U
MPOTUBOPEYMS B U3YUAEMBIX MPOLIECCAX U SIBJICHUSX.

Ba3oBble ucciienoBarejbcKHe 1eCTBUA.



YMEHUE WCIIOJIb30BaTh IMOCTABICHHBIE BOMPOCHI B KAa4eCTBE HWHCTPYMEHTA
MO3HAHMSI, a TAK)KE€ B KAYECTBE OCHOBHI IS (POPMUPOBAHUS THIIOTE3BI IO MPOBEPKE
MIPaBUIILHOCTH BBICKA3BIBAEMBIX CYXKICHUH;

npuoOpeTeHne OmbITa M0 IUIAHWPOBAaHUIO, OpPraHU3allid U TMPOBEJCHUIO
VUCHHUYECKUX OKCIIEPUMEHTOB, yMEHHWE HaOIogaTh 3a XOJOM  Ipollecca,
CaMOCTOSITENTFHO TIPOTHO3UPOBATh €T0 pe3yibTar, (opMyIHpoBaTh 00OOIIECHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OMBITA, UCCIICIOBAHUS, COCTABIATh OTUET O
MpoJieTTaHHOM padore.

PaGora c nndopmanmueii:

yMEHUE BBIOMPATh, AaHAIM3UPOBATH W HWHTEPIPETHPOBATH HWH(OpPMAIHIO
pa3NUYHBIX BUAOB M (DOpPM MpeACTaBICHUS, MOJIYYaeMYyI0 M3 Pa3HbIX HMCTOYHHKOB
(Hay4YHO-TIOMYJISIpHAS JIUTEPATypa XUMUUECKOTO COJIEPKaHMsl, CIPAaBOYHBIE TTOCOOU,
pecypcbl HTEepHETA), KPUTHUIECKH OIEHWBATh MPOTUBOPEUYNBYIO U HETOCTOBEPHYIO
uH(popManuio;

yMEHUE TMPUMEHATh Pa3IUYHbIe METOJIbl M 3alpoChl IMPU TMOHUCKE U O0TOOpe
uHpOpMAIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX [JIsl BBITIOJIHECHUS
y4eOHBIX W TO3HABaTEIBHBIX 3a/1ad OMPEeIEHHOTO THITA, MPUOOPETEHNE OMBITA B
0o0JaCTH  WMCTOJB30BaHUS  MHPOPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O HCIIOJIH30BAHUS PA3JIMYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BBIOMPATh ONTHUMANBbHYIO (DopMy mpenctaBiieHus uHGOpMAIUU U
WUTIOCTPUPOBATh  peIlaeMble 3aJadd  HECIOKHBIMA CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduKi U UX KOMOMHAIUAMY;

YyMEHUE HCIOJb30BaTh W AaHAIM3UPOBAThH B  IMpolecce Yy4eOHOH u
MCCJIEIOBATENIbCKONM JIEITEIbHOCTH WH(OpPMAIMI0O O BIUSHUH TPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIICTBa U TPAHCIIOPTA HA COCTOSIHHUE OKPYXKAIOIIECH MPUPOIHOMN Cpebl.

KoMMyHHKaTHBHBIE YHMBepPCcAJbHbIE YUeOHbIe TeHCTBHS:

YMEHUS 3a/1aBaTh BOMPOCHI (B XOJ€ Nuanora u (Uju) IUCKYCCUH) TIO CYIIECTBY
oOcyxmaemMol Tembl, (OPMYTUPOBATh CBOM TPEIJIOKECHHUS OTHOCUTEIHHO
BBITIOJTHCHHUSI TIPEJTIOKEHHOM 3a71a4H;

YMEHUSI  MPEJCTaBIATh  MOJYYEHHbIE  PE3yJbTaThl  [O3HABATEIbHOU
JESTETLHOCTH B YCTHBIX U MUCbMEHHBIX TEKCTaX; J€aTh MPE3EHTALMIO PE3YJIbTATOB
BBIMTOJIHEHUSI XMUMHUYECKOI'0 3KCIIEpUMEHTa (J1abopaTOpHOro OMbITa, J1abopaTOpHOM
pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHUsI y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MMO3HABATEIILHON U UCCJIEI0BATENbCKON NIEATETLHOCTH MPU PEIICHUH BO3HUKAIOUTNX
npobjieM Ha OCHOBE Yyu€Ta OOIIMX HWHTEPECOB M COTJACOBAHUS MO3ULIMM
(oOcyxmeHusi, 0OMEH MHEHHUSMH, «MO3TOBBIC IMITYPMBD», KOOPAUHAIINS COBMECTHBIX
NEUCTBUH, OmpeelieHue KPUTEPUEB IO OlLEHKE KayecTBa BHIMIOJHEHHON pabOThl U

IpyTHe).



PerynsiTuBHBIC YHHBeEpCAJbHbIC Y4eOHbIe 1eHCTBHA:

YMEHHE CAMOCTOATENIBHO ONPENENATh LENU JESITEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOJHMPOBATH U NTPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSATEeIIbHOCTh, BBHIOMpaTh HamoOoisiee A(PEeKTUBHBIE CIOCOOBI pelIeHUs y4eOHBIX M
II03HABATEIbHBIX 3a7a4, CaMOCTOSATEIBHO COCTAaBIATH WM KOPPEKTUPOBATH
MIPE/UIOKEHHBIM  allTOPUTM  JEHCTBUM MPHU BBINOJHEHWH 3aJaHUM C  Y4ETOM
MOJIy4YeHUs HOBBIX 3HAHU 00 H3yyaeMbIX OOBEKTaX — BEIECTBAX M peaklusiXx,
OLICHUBATh COOTBETCTBUE IIOJYyYEHHOIO pE3yJbTaTa 3asBICHHOW L€JIU, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaracMbl€ B YCIOBUU 3a1aHUM.

NHNPEJIMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX PE3yJbTAaTOB IO OCBOCHHUIO  OO0SA3aTEILHOIO
collepKaHMs, YCTAaHOBJIIGHHOTO JaHHOW (enepasibHOM pabouelt mporpammon,
BBIJICTISIIOT: OCBOEHHBIE OOYYaIOLIMMUCS HAy4dHble 3HAHUS, YMEHHUS H CIOCOOBI
NeNCTBUH, cienuduuecKue sl NpeIMETHON 001acT «XUMUS», BUABI JEATEIbHOCTH
0 TOJIyYEHHIO HOBOIO 3HAHUS, €ro MHTEpHpeTaluy, MNOpeoOdpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAITUSX.

K xoHy o0yueHus B 8 kjacce mpeIMeTHbIE pe3yibTaThl HA 0OA30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YYAIOIIMXCA YMEHUM:

e pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX MOHSTUW: aTOM, MOJIEKYJIa,
XUMHAYECKUN DIJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omgHOpOAHAs M HEOJHOPOJHAs), BAaJEHTHOCTb, OTHOCHTENIbHASI aTOMHas U
MOJIEKYJISIDHAs Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBas J0Ji1 XMMHUYECKOTO 3JIEMEHTa B COEAMHEHUHU, MOJISIPHBIA O0BEM,
OKCHJl, KHUCIOTa, OCHOBAHWE, COJb, JJIEKTPOOTPULATEIBLHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHUECKas peakuus, KiIacCUPUKalUsi peakiuil: peakiuu
COEIMHEHMS], PEAKIIMK PA3NIOKEHUS, PEAaKIIMK 3aMElIeHHs], peaKkIui 0OMeHa,
9K30- U DHJOTEPMUYECKHE PEaKlUu, TEIIoBoM 3(dQeKxT peakmuu, sapo
aToma, SJIEKTPOHHBIA CJIOM aroMa, aToMHasi OpOWTalb, pPagUyC aroMma,
XUMHYECKasl CB3b, MOJSAPHAs W HEIMOJSApPHAs KOBAJEHTHAas CBSA3b, MOHHAs
CBS3b, MOH, KATUOH, aHWOH, PAaCTBOP, MAcCOBasl A0JIs BelllecTBa (MPOIEHTHAs
KOHIIEHTpAIMs1) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHMYECKHX NOHATUH U
IPUMEHSATh 3TH NOHATHUS IPY ONMCAHUM BEILECTB U UX MPEBPALLIECHUIM;

e HCIOJb30BaTh XUMHUYECKYIO CUMBOJUKY JUIsl COCTaBJICHUS (POPMYJI BEIIECTB
Y YPABHEHUM XUMUUYECKUX PEAKLINM;

e ONpPENENATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENEHb OKUCIIEHUS AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, IPUHAJICKHOCTh
BELIECTB K OMNpEACIEHHOMY KIAcCy COeQUWHEHUH 1o ¢dopmyaam, BHUJ



XUMUYECKOM CBA3M (KOBaJ€HTHass W HWOHHAas1) B HEOPraHWYECKHUX
COCIMHEHUSIX;

packpsiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHUE NEPUOJAUYECKONM 3aBUCUMOCTH CBOWMCTB
XUMHYECKUX JJIEMEHTOB OT MX IoioxeHus B llepuommueckoin cucreme,
3aKOHOB COXPaHEHWsT MacChl BEUIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHAa ABOTaJpo;

ONKCHIBATh M XapakTepu3oBarh TabnuuHyo ¢opmy Ilepuonnueckoit
CUCTEMBI XMMUYECKUX 3JIEMEHTOB: pa3anuyaTh MMOHATUS «IJIaBHAs MOArpymna
(A-rpynma)» u «mobounas noarpynna (b-rpynma)», mansle u Oosbuine
NEPUOJIbl, COOTHOCUTH OOO3HAYEHHUs, KOTOpble HMEIOTCS B TalIuUIEe
«Ilepuognueckass cucrema xumuueckux siemMeHToB . M. MenneneeBa» c
YUCJIOBBIMU XapaKTEPUCTHUKAMHM CTPOCHMSI aTOMOB XUMHUYECKUX JJIEMEHTOB
(cocTaB W 3apsan sApa, oOlIee YHUCIO JEKTPOHOB M pacHpenesieHue MX Mo
AIIEKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHTBhI, HEOPraHMYECKHE BEIIECTBa,
XUMUYECKHE peakiuu (10 YMCIy M COCTaBy Y4YACTBYIOIIMX B PEAKUUU
BELIECTB, N0 TEIUIOBOMY 3(PPeKTy);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, MOATBEPXKIas OMUCAHUE MPUMEpPAMU MOJIEKYJIIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX Ka4ECTBEHHOT'O
COCTaBa, BO3MOXXHOCTH NPOTEKAHMS XUMHUYECKUX IIPEBpAIlCHUA B
Pa3INYHBIX YCIOBUSAX;

BBIYMCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJSPHYIO MAaccChl BEILECTB,
MAacCOBYIO JIOJII0 XHMMHYECKOTO JJIEMEHTa T0 (OpMyJie€ COEIUHEHUS,
MacCOBYIO JIOJIFO BEUIECTBA B pacTBOPE, MPOBOAUTH PACUETHI [0 YPABHEHUIO
XAMHUYECKON PEAKIINU;

IPUMEHATh OCHOBHBIE OIEPALIMN MBICIUTEIBHON JEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHeHUEe, o0000IlleHne, CUCTEeMaTu3aluio, Kiaccudukaluio,
BBISIBIICHUE TPUYMHHO--CJICICTBEHHBIX CBS3€d — ISl WM3YYEHHUS CBOWMCTB
BEILIECTB U XMMUYECKUX PEAKIMH, €CTECTBEHHO-HAYYHbIE METObI ITO3HAHMS
— Ha0NoAeHue, U3MEpPEHUe, MOJAEIMPOBAHUE, AKCIIEPUMEHT (peasbHbId U
MBICJICHHBIN);

CJIeI0BaTh MpaBUiIaM MOJb30BAaHUS XMMHUUYECKOM MOCyn0i U J1abopaTOPHBIM
o0OpyOBaHMEM, a TakKXKe IMpaBuiaM oOOpalleHus ¢ BELIECTBaMU B
COOTBETCTBMM C MHCTPYKUUSAMH TIO  BBIIOJHEHUIO  J1A0OPATOPHBIX
XUMUYECKUX OMBITOB MO MOJYUYECHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoopoJa W KHCIOpOAa), MPUIrOTOBIEHHIO PACTBOPOB C ONPEAEIEHHOM



MacCOBOW JI0JIE PacTBOPEHHOIO BEIECTBA, IUIAHUPOBATH U MPOBOJIUTH
XUMUUYECKUE HKCIEPUMEHTHI MO PAClO3HABAHUIO PACTBOPOB IIEIOYed U
KHUCJIOT C MOMOIIBIO UHIUKATOPOB (TakMmyc, GpeHon(TaaenH, METUIOpaHK 1

JIpyTHE).

K koniy obyuyenust B 9 kiacce npeaMeTHbIe pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

PACKpBIBATh CMBIC OCHOBHBIX XMMUUYECKUX MOHSATUN: XUMHUYECKUIN JIEMEHT,
aToOM, MOJIEKYJIa, HWOH, KAaTUOH, AaHWOH, IPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, BAJEHTHOCTh, JJEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCIIEHHS,
XUMUYECKasl PeaKIrsi, XUMUYECKasl CBS3b, TEIIOBOM 2((HEKT peakiuu, MOJb,
MOJISIPHBIN 00BEM, pactBop, AIEKTPOJIUTHI, HEAJIEKTPOJIUTHIL,
AIEKTPOIUTUYECKAS JUCCOIMAIINS, PEAKIIMK HOHHOTO OOMEHa, KaTajanu3arop,
XUMHUUYECKOE paBHOBECHE, OOpaTUMble M  HEOOpaTHUMbIE  PEAKIUU,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINU, OKACIUTEIL, BOCCTAHOBUTEIIb,
OKHCJIEHUE U BOCCTAHOBJIEHHE, AJUIOTPONHs, aM(POTEpHOCTb, XMMHUYECKas
CBsI3b (KOBAJICHTHAsl, MOHHAs, METAJUNIMYECKAsA), KPUCTAIIIMYECKAS] PEIIETKA,
KOpPpPO3Usl METAIJIOB, CIUIABbI, CKOPOCTh XUMHUYECKOW pPEAKIUH, MPEACIIbHO
nonycrumas konuentpanus 11K BemecTsa;

WUTKOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMUMHUYECKUX TOHATUH U
IIPUMEHATH T MOHATHUS IIPU OIMMMCAHUU BEIIECTB U UX MPEBPALLICHUN;
UCIIOJb30BaTh XMMUYECKYI0 CUMBOJIUKY JJISI COCTaBJIEHUS (POPMYJ BEILIECTB
Y YPABHEHUM XUMUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCICHHUS XUMHUYECKHX DJIEMEHTOB B
COCMHEHUSX  PAa3IMYHOIO  COCTaBa, IPUHAJJIEKHOCTh BEIIECTB K
onpeAenéHHOMY KJIacCy COeTMHEHUH Mo (GopMyiaM, BUJI XUMHUYECKOW CBSI3U
(koBaJIeHTHasl, UOHHAS, METAJUINYeCKasi) B HEOPraHUYECKUX COCIUHECHUSX,
3aps]l MOHA MO XUMHYECKOU (opMyIie, XapaKTep Cpelibl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCANMHEHHM, TUIT KPUCTAILUTMYECKON PEIIETKA KOHKPETHOTO
BEIIIECTBA;

packpeiBatb cmbicn Ilepuonnueckoro 3akona J[. M. Menneneesa u
JEMOHCTPUPOBATh €ro TOHUMAaHHWE: OIUCHIBaTh M  XapaKTEepU30BaTh
tabmmunyio popmy Ileprogudeckoit CHUCTEMBI XHUMHYECKUX DJIEMEHTOB:
paznuyaTh TMOHATUS «rjaBHasg mnoarpynmna (A-rpynna)» ©u - «11oOo4dHas
noarpynna (b-rpymnma)», Maneie u  OoyiblIM€ TEPHUOIBI, COOTHOCUTH
0003HaueHHUS, KOTOPbIE UMEIOTCS B TIEPHONYECKON TaOJIMIIe, C YUCIOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHWMHYECKUX 3JIEMEHTOB (COCTaB M
3apsii - siapa, oOIlee YHCIO OJEKTPOHOB M paclpeiesieHue UuX II0
AJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOLIME 3aKOHOMEPHOCTH B HM3MEHEHUU



CBOWMCTB JJIEMEHTOB M WX COCIWHEHWH B Mpeeiax MajiblX IMEePUOJ0B U
TJIABHBIX TIOATPYII C yIETOM CTPOSHUS UX aTOMOB;

KJIacCU(DUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWMYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YHUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIUHU
BEIIECTB, MO TEIIOBOMY 3(PdeKTy, M0 HU3MEHEHHUIO CTETECHEW OKUCICHHS
XUMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME U CHEeUUPUYECKHE XUMUUYECKHUE
CBOMCTBa TPOCTBIX U CJOXHBIX BEIIECTB, TOJATBEPXkKAasi OIUCAHUE
IpUMEPaMH  MOJICKYJISIPHBIX ¥ HOHHBIX YPAaBHEHHUH COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKIUN;

COCTABJISITh YPABHEHUS DJIEKTPOJIUTUYECKON TUCCOLUAILIMN KUCIIOT, MIeIouen
U COJICH, TOJHBIE W COKpAIIEHHBIC YPaBHEHUS PEaKIMii MOHHOTO OOMEHa,
ypaBHEHUS pPEaKIWid, MOATBEPKIAIOMNUX CYIIECTBOBAHUE TEHETHUECKOU
CBSI3U MEXK/TY BEIIECTBAMU PA3INIHBIX KJIACCOB,;

packpbIBaTh  CYIIHOCTh  OKHCJIHUTEIbHO-BOCCTAHOBHUTENIbHBIX  pEaKIIMi
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHca 3TUX PeaKIuid;
IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TPOTCKAaHUS XHUMHYECKUX TMPEBpAIICHUH B Pa3sIdIHBIX
YCIIOBHUSIX;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIF0 XHMHYECKOTO JJIEMEHTa TI0 (OpMyJie COCIUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MIPOBOIUTH PACUETHI 10 YPABHCHHIO
XAMHUYECKON PEAKIINH;

coOmo/1aTh TIpaBUia MOJIb30BaHUS XUMHUYECKON MOCYI0N M JTaOOpaTOPHBIM
o0opymoBaHMEM, a TaKkKe TMpaBuja oOOpameHus C BeIeCTBaMU B
COOTBETCTBHM C HMHCTPYKIUSIMH TIO  BBIIOJHEHUIO  JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB MO MOJYUYECHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB
(aMMMaKa M yrieKHUCIIoro rasa);

IIPOBOJIUTH PEAKIIUH, TTOITBEPKAAIOIINE KAYECTBEHHBIN COCTaB Pa3IUnIHBIX
BELIECTB: PACHO3HABATH OMNBITHBIM NYTEM XJOpPUA-, OpOMHI-, HOIUMI-,
KapOoHar-, d¢ocdar-, CcHIHMKar-, Ccyiabdar-, THAPOKCUI-UOHBI, KaTHOHBI
aMMOHHUSI W WMOHBl W3YYCHHBIX METAJUIOB, MPUCYTCTBYIONIME B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

IPUMEHSATH OCHOBHBIE OMEPAIMU MBICIUTEILHON ACSTENBHOCTH — aHAINU3 U
CHUHTE3, CpaBHEHHE, 000OIICHNE, CUCTEMATH3aINIO, BBIABICHUE MPUUMHHO-
CIIEICTBEHHBIX CBS3€H — ISl M3YyYCHHsI CBOMCTB BEIIECTB M XUMHUYECKHUX
peaKkIuii, eCTeCTBCHHO-HAy4YHbIE METONbI TO3HAaHUS — HaOII0JcHUE,
U3MEpEeHre, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeabHbIM U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KounuyecTBo yacos
Ne HanmenoBanue pasjeioB U TeM K n DJIeKTPOHHBIE (1M (POBHIE)
n/n NporpaMMmsl Bcero OHTPOILHbIC paKTiiecKue o0pa3oBaTesIbHbIE PeCypChl
padoThbI padoThbI
Pasnea 1. IlepBoHayaibHble XUMHYECKHE MOHATHSA
X — 0

1.1 ecifffmmﬁiﬁza; 3 ;II?TCHTZeCKOﬁ 5 2 bubmnorexa [IOK

' P https://m.edso0.ru/7f41837c

JIESATEIIPHOCTH YEJIOBEKa
bu6nuorexa [IOK

1.2 BemiecTBa 1 XuMuuecKue peakiuu 16 1 https://m.edsoo. ru/7f41837¢

Hroro mo pazaeny 21 1 2

Pa3nen 2. BaxkHelimme npeacTaBuTe I HEOPraHUYECKUX BEIIECTB
21 Boznyx. Kucnopon. Ilousitue 06 6 bubmmoreka [JOK

' OKCHIaX https://m.edso0.ru/7f41837¢c
29 Bonopoa.llonsitue o kucnorax u 8 bubmuoreka [JOK

' coJIsIX https://m.edsoo.ru/7f41837c
23 Bopa. PactBopsl. [lonsitue 06 5 1 1 bub6nuoreka [IOK

' OCHOBaHHUSAX https://m.edsoo0.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bu6mmoreka [JOK

' HEOPraHUYECKUX COeAMHEHUIN https://m.edsoo.ru/7f41837c

Hroro mo pazueny 29

Pa3nea 3. Ilepuoanyecknii 3akoH u Ilepuoanyeckas cucrema xumudeckux djemMenToB /I, M. Mengeneesa. CTpoeHune aToMoB.
Xumuyeckas cBsizb. OKHCIUTENIbHO-BOCCTAHOBUTEIbHbIC PEAKIHH

Ilepuoanueckuii 3aK0H U

31 [lepuoauueckas cucrema v bubnuorexa LIOK
' XUMUYECKUX diemMeHToB /1. U. https://m.edso00.ru/7f41837c
Mennene-eBa. CTpoeHHe atoma
39 XuMHU4ecKas CBSI3b. 8 1 bu6mmoreka [IOK

OKHUCIIUTEIBLHO-

https://m.edsoo.ru/7f41837c¢
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BOCCTAaHOBUTCIIBHBIC PEAKITNN

Uroro no paznen 15 bubmorexa LIOK
pasaeiy https://m.edsoo0.ru/7f41837c
Pe3epBHOE Bpems 3 bubmorera [JOK
p P https://m.edsoo0.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I1O0 68 5
I[MPOI'PAMME
9 KJIACC
KosuvecTBO yacon JJIeKTPOHHbIE
HaumeHoBaHuUe pa3iesioB U TeM uudpoBbIie
Ne n/m P Konrpoasusie | IIpakTuyeckue (icpp )
NMPOrpamMmbl Bcero o0pa3oBaTesIbHbIE
padoThI padoTbI
pecypchl
Pa3nen 1. BemecTBO 1 XMMHU4ecKHe Ppeakuu
11 [ToBTOpeHue u yriay6ieHue 3HaHUN 5 1 bubmuoreka [JOK
' OCHOBHBIX Pa3/IesIoB Kypca 8 Kilacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [JOK
' peaxiuit https://m.edso00.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JTUCCOITHAITHSI. 8 1 1 bubnmnoreka [JOK
' XHUMHUYECKHE PEAKIIUU B pacTBOpax https://m.edsoo0.ru/7f41a636
Hroro no paszneny 17 2 !
Pa3znea 2. HeMeTa/JIBI M HX COeTHHEHHS
91 OO6m1as XapaKTEePUCTUKA XUMHUIECKUX 4 bu6mmoteka [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
99 OO01as XxapaKTepHCTUKAa XUMHUECKUX 6 bubmuoreka [JOK

sanemeHToB VIA-rpynmsl. Cepa u eé

https://m.edsoo.ru/7f41a636
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COE€IUHEHUS

OO6m1as XxapakTEepUCTUKA XUMUYECKUX

bu6nunorexa [IOK
2.3 aneMeHTOB VA-rpynisl. A30T, pochop 1 ux 7 https://m.edso0.ru/7f41a636
COEIUHEHUS
OO01mas xapaKTepUCTHKA XUMUIESCKUX
2.4 anieMeHToB |VA-rpymmsl. Yriepon u 8 bubmorexa HOK
' . PYHIIBL pos https://m.edso0.ru/7f41a636
KPEMHUU U UX COSTUHEHHUS
Utoro no pazneny 25
Pa3znea 3. MeTaiibl M UX COeTUHEHHS
bu6anoreka LJOK
A i 4
3 Obmpae CBOHCTEA METANIOR https://m.edsoo.ru/7f41a636
but6mmoreka [IOK
3.2 B i 16
KHEHNIINE METAIIIBI U UX COEIUHEHUS httos://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasnen 4. Xumus u okpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepualibsl B )KU3HU YEIOBEKA 3 bubmmorexa LOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 3
Pe3epBHOE BpeMs 3 bubmorexa T[IOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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Cnoco0bl OLleHKH Y4eOHBIX 10CTHKeHU
Kputepun oueHuBanusi. XuMus.
B coorBercTBUM ¢ TpeOOBaHMAMM CTaHAApTAa MO XMMHH M BBIOPAHHBIX W3

deneparbHOTO CIHUCKA YYeOHUKOB YUUTENIb XUMUU BO BpeMs MPOBEPKU U KOHTPOJIA
3HAHUU 10 TPEAMETY MOKET OPUEHTUPOBATHCSA HA CIEAYIOIIME YPOBHH.

IlepBblii ypOBEeHb - PEeNpPOAYKTHBHBbIN. BBINIOIHEHUE yYalluMUCS 3aJaHUU
ATOr0 ypPOBHA OMNHUPAETCS B OCHOBHOM Ha MaMsATh. J[OCTHKEHHE 3TOrO0 YpPOBHSA
MPEAIIONaraeT y yqammxcsi:

- 3HaHHUE Ha3BaHUM OTAEJIbHBIX XUMUYECKUX 3JIEMEHTOB, BELIECTB U PEAKIINN;

- YMEHUE YCTHO WM MUCbMEHHO OMUCHIBATh XUMUUYECKUE (DAKTHI, MOHATUS UIIN
SABJICHUSI (PEAKIIUHN );

- TNIOHHUMAaHHUE POJIM, 3HAYEHUS WIM TMPUMEHEHUS OTACJIbHBIX XUMHYECKUX
BEIIECTB WM PEAKIIUN;

- NPUMEHEHHE XUMHYECKOM CHMBOJIMKM - XMMHYECKHUX 3HAKOB, (OpMyN H
YpPaBHEHUM;

- 3HAaHWE HEKOTOPHIX HCIOJIb3YEMbIX B XUMHUU MPUOOPOB, YMEHHE COOUPATH
MPOCTEUIINE U3 HUX U UCTIOJIB30BaTh MPU BBITOJTHEHUN XUMHUUYECKOTO SKCIIEPUMEHTA.

Js mpoBEepKH 3HAHWM W YMEHHMH, COOTBETCTBYIOIIMX IIEPBOMY YPOBHIO,
WCMOJIB3YETCSl PENPOYKTUBHBIN BUJI 3aJIaHUM, MPEANOJIAratoliii BOCIIPOU3BEACHUE
y4aluMuCs OTAEIbHBIX 3HaHUM U yMeHMU. [[poBepka nepBoro ypoBHs 3HaHUU JIETKO
ocyuiecTBisieTcs: hopMamMu aBTOMaTU3UPOBAHHOTO yUeTa.

Bropoii ypoBeHb - NPOAYKTHUBHbIM. J{OCTMI)KEHHE OTOrO0  ypOBHS
MPEAIOJIAraeT y yyauuxcs:

- moHuMaHue GOPMYJIUPOBOK BAKHEUIINX XUMHYECKUX TOHATHM, 3aKOHOB,
TEOpPUM U MPUMEHEHHE UX B AaHAIIOTUYHBIX CUTYAIUAX;

- YMEHHE YCTaHABJIMBATH B3aUMOCBS3b MEXIY COCTAaBOM, CTPOCHHEM H
CBOMCTBAMU XMMHUYECKUX BEIIECTB;

- YMEHHE MTPOBOJIUTH PACUYEThI IO XUMUYECKUM (POPMYJIaM U YPABHEHUSIM;

- YMEHHE CaMOCTOSITEIbHO TMPOBOJUTh XWMHWYECKUH OSKCIEPUMEHT IO
WHCTPYKIIMU YUYeOHUKA UITU TI0 YKA3aHUIO YUUTENS U (PUKCUPOBATH €TO PE3YIbTaThI.

Jlnst mpoBepKM yYMEHHS TPUMEHSTh ST 3HAHUS B Y4YeOHOW MpaKTHKE
WCIIONB3YIOTCS 3aJaHUs, BBIIOJHEHHE KOTOPBIX BO3MOJKHO HE TOJBKO Ha OCHOBE
MaMsITH, HO WU Ha OCHOBE OcCMbICIeHUA. [loaToMy Hapsay ¢ NCHUXOJIOTHMYECKOMN
omnepanuend BOCIPOU3BEIACHUS IIHPOKO HCIOJIb3YIOTCS Y3HABAHUE M SIBIICHHUE
nepeHoca. [ BBIMOMHEHUS TakuX 3aJaHuii Tpedyercs Oosiee HampsoKEHHAS
MBICIUTENbHAS JEATEIBHOCTD yYaIIUuXCsl, YEM IIPU BBINOJHEHUH 3aJaHUN Ha MEPBOM
YPOBHE.

Tperuit ypoBeHb - TBOpYeCKHUM. JIOCTH)EHUE 3TOr0 YPOBHSA MPEANIONAracT y
yYaluxcs:



- YMEHHE NPOTHO3UPOBATH CBOMCTBA XMMUUYECKUX BEUIECTB HA OCHOBE 3HAHUS
00 MX COCTaBE U CTPOEHUU U, HA0OOPOT, IMPE/IIoIaraTh CTPOCHHUE BEIIECTB HA OCHOBE
UX CBOMCTB;

- MOHUMaHHUE (PAKTOPOB, MO3BOJSIOUIUX YIPABISATH XUMUYECKUMHU PEAKIIUSIMHU
(CKOpOCTBIO, HAMTPABJICHUEM, BHIXOJIOM MPOAYKTA);

- YMEHHUE MPOCKTUPOBATh, OCYIIECTBIATh XUMUUYECKUN IKCIIEPUMEHT, a TAKXKe
(bUKCHUPOBATh U AHAIU3UPOBATH €T0 PE3yJIbTaThI,

- YMEHHUE OPUCHTUPOBATHCSA B MOTOKE XMUMHUYECKOW MHPOpPMAIUU, ONPEACIATh
MCTOYHUKU HE0OXonauMoW HHQOpMalMU, MOJy4yaTh €€, aHaJu3upoBaTh, JelaTh
BBIBOJIBI HA €€ OCHOBE M MPEACTABIATh B COOTBETCTBYIONICH (popme;

- YMEHHE 0CO3HABATh BKJIAJ XUMHUH B (HOPMHUPOBAHNUE 1IETTOCTHON €CTECTBEHHO-
Hay4YHOM KapTUHBI MUPA.

JIns mpoBepKM 3HAHUM, COOTBETCTBYIOUIMX TPEThEMY YPOBHIO, U YMEHHS
NPUMEHATh UX B y4eOHOH MpaKTHKE HCMOJb3yeTcs peQIeKTUBHBIA BUJ 3aJaHUM,
BBITIOJTHEHUE KOTOPBHIX OMUPACTCS Ha PENpOAYKTUBHBIC 3HAHUSA, HO Tpelyer
rJIyOOKOTO  OCMBICIICHUSI, BJQJACHHUS JIOTUYECKHMMH TpPUEMaMH  YMCTBEHHOMU
NeATeNIbHOCTU  (aHaAJIU3, CHUHTE3, OO0O0OIIEHUEe, KOHKPETU3alusi, CpaBHECHHUE,
abcTparupoBanue, KiaccupuKanms)

Ormerka "5'" craBuTCcs B ci1y4yae:

1. 3HaHus, MOHUMAaHUS, TITyOWHBI YCBOEHHS OOydYaromIMMcsi BCero oObeMa
MPOrpaMMHOT0 MaTepHala.

2. YMeHHUs BBIJIETATh TJABHBIC TMOJIOKEHUS B HM3YYEHHOM Marepualie, Ha
OCHOBaHMHM (haKTOB W TPUMEPOB 0000IIaTh, JeiaTh BBIBOJBI, YCTaHABIUBATH
MEXIIPEIMETHBIC U BHYTPUNIPEIMETHBIC CBSI3U, TBOPUECKU MPUMEHSET MOTYYEHHBIE
3HaHUS B HE3HAKOMOM CUTYyaIUU.

3. OtrcyrcTBUE OMMOOK M HEOOYETOB MPHU BOCHPOU3BEACHUU H3YYEHHOTO
MaTtepualia, Mpu YCTHBIX OTBETAX YCTPAHEHUE OTACIBbHBIX HETOYHOCTEH C MOMOIIbIO
JIOTIOJTHUTENBHBIX BOMPOCOB YUHUTES, COOJII0/IEHUE KYIbTYypbl TMCBMEHHON U YCTHOU
peuu, mpaBuil 0POpMIICHUSI TUCbMEHHBIX padoT.

Otmerka "4":

1. 3HaHUE BCEro M3y4yeHHOTO MPOrpaMMHOI0 MaTepuara.

2. YMeHul BBIJIECTATH TJIABHBIE IOJIOKEHWS B HM3YUYEHHOM MaTepualie, Ha
OCHOBaHMHM (paKTOB U TPUMEPOB 00001IaTh, Je€JaTh BBIBOJBI, YCTaHABIWBATH
BHYTPUIIPEIMETHBIC CBSI3H, MPUMEHSTh MMOJyYCHHBIC 3HAHUS Ha MTPaKTUKE.

3. He3nauutenbHbie (HEerpyoObie) OMMOKN M HEJOUYCTHI IPU BOCTIPOU3BEICHHUH
M3YUYEHHOTO MaTepuana, COOMI0AeHHNE OCHOBHBIX MpaBWi KYJbTYpbl MUCBMEHHON U
YCTHOM peuu, MpaBuil 0PpOPMIIEHUSI TUCbMEHHBIX pa0oT.

Otmerka '"3" (ypoBeHb MpEICTABICHUH, COYCTAIOMMUXCSI C JJIEMEHTAMH
HAy4YHbIX MOHATHHN):



1. 3HaHue W ycBO€HME MaTepuajga Ha ypPOBHE MHUHUMAIbHBIX TpPeOOBaHUI
MPOTPAMMBI, 3aTpyJIHEHUE npu CaMOCTOSITEITLHOM BOCITPOU3BE/ICHUH,
HEO00XO0/IMMOCTh HE3HAUUTEIILHOW MOMOIIY MPENnoaaBaTels.

2. YMeHue paboTaTh Ha YpOBHE BOCIPOU3BEIECHUS, 3aTPYIHEHUS TIPU OTBETAX
Ha BUJIOM3MEHCHHBIE BOMPOCHI.

3. Hanuume rpyOoit ommOKH, HECKOIBKHX HETPYOBIX MPH BOCIPOU3BEICHHUH
M3YyUYCHHOTO MaTepuayla, HE3HAUYUTEJIbHOEC HEeCOOI0JIEHNEe OCHOBHBIX TMPaBUI
KyJIbTYpbl MUCbMEHHOM M YCTHOM peuH, mpaBwl 0(OPMIICHUS MMCHbMEHHBIX PaloT.

OtrmeTtka "2":

1. 3HaHue ¥ yCBOEHUE MaTepuaia Ha ypOBHE HUKE MUHUMAIbHBIX TPeOOBaHUI
MPOTpaMMBbI, OT/ICNIbHBIE TIPE/ICTABIICHUS 00 U3yUYEHHOM MaTepHale.

2. OtcyTcTBHE yMEHUM pabOTaTh HA YPOBHE BOCIPOU3BEICHUS, 3aTPYIHECHUS
IIPU OTBETAX HA CTAHJIAPTHHIE BOIIPOCHI.

3. Hanuuyme HECKOJIBKHX TPYOBIX OHIMOOK, OOJBIIOrO yuciia HErpyoObIX MpH
BOCIIPOM3BEJICHUH U3YyUYEHHOTO MaTepualia, 3HAUUTEIbHOE HECOOI0/ICHHE OCHOBHBIX
MpaBUJI KyJbTYpbl MTUCBMEHHON U YCTHOM peud, mpaBusl 0hOpPMIICHHS] TUCEMEHHBIX
paboTt

Kpumepuu oyenuganun ycmnozo omeema.

Otmetka "S" craBuTcs, €CliM YUYEHUK:

1) Iloka3piBaeT IiIyOOKOE€ W TOJHOE 3HAHME U NOHMMAaHUE BCEro o0bema
MPOrpaMMHOTO MaTepuana; TMOJHOE IMOHMMAaHHWE CYIIHOCTH pacCMaTpUBAaEMbIX
TIOHSITUU, SIBICHUN U 3aKOHOMEPHOCTEN, TEOPUI, B3AUMOCBS3EN;

2) YMeer COCTaBUTh NMOJHBIM U MPaBUIbHBI OTBET HA OCHOBE M3YUYEHHOTO
MaTepualia; BBIJICNATh IJIaBHBIC MOJIOKEHUS, CAMOCTOATENIBHO MOATBEPKAATh OTBET
KOHKPETHBIMU MpUMEpamMu, (pakTamu; caMOCTOSITEIbHO U apryMEHTHUPOBAHO JeiaTh
aHanu3, o0OOIEHNs, BBIBOABL. Y CTaHABIMBATh MEXKIPEIMETHBIE (HA OCHOBE paHee
NpUOOPETEHHBIX 3HAHWN) W BHYTPUIIPEAMETHBIC CBS3U, TBOPYECKHA IPHUMEHSTH
MOJIyYEHHBIC 3HAaHUSI B HE3HAKOMOM CUTYaIIUU.

ITocaenoBaTellbHO, YETKO, CBSI3HO, OOOCHOBAHHO M 0OE€30IIMOOYHO H3JIaraTh
y4eOHBI MarTepuai; JaBaTb OTBET B JIOTHYECKOW TIOCIEIOBATEIBHOCTH C
UCIIOJIb30BAHUEM TMPUHATON TEPMHUHOJOTUHU; JieJaTh COOCTBEHHBIE BBIBOJIBI,
dbopMyIHpOBaTH TOYHOE OMNPEACICHUE U HUCTOJIKOBAHHE OCHOBHBIX TOHSITHH,
3aKOHOB, TEOPHil; TPU OTBETE HE MOBTOPSATH JOCIOBHO TEKCT yuyeOHHMKA; M3jararb
MaTepuall JIMTEPATypPHBIM SI3BIKOM; TPABWIBHO M OOCTOATENBHO OTBEYaTh Ha
JOTIOJIHUTENbHBIE ~ BOMpOChl  yuutend. (CaMoCTOATENIbHO W PalMOHAJIbHO
MCII0JIb30BATh HATJIAIHbIE TOCOOUS, CIIPaBOYHbIE MaTepUabl, yUeOHUK,

JOTIOJIHUTENbHYIO ~ JINTEPATYpPy, TMEPBOUCTOUYHHUKH; TPUMEHSThH CHUCTEMY
YCIOBHBIX O00O3HA4YE€HMI TIPU BEJCHUU 3alUCed, COMPOBOXIAIOIIMX OTBET;
MCIIOJIb30BaHUE JIJIs1 JOKA3aTeIbCTBA BHIBOJIOB U3 HAOIOJICHUM U OIBITOB;



3) CamocTosSITENbHO, YBEPEHHO U O€30IIMOOYHO MNPUMEHSET IOIYyYEHHbIC
3HaHMUS B PEIIeHUH MPOoOJIeM Ha TBOPUYECKOM YPOBHE; NOMyCKaeT He Oosiee OJHOr0
HEJO0YCTa, KOTOPBHIA JIETKO HCOpaBiIsgeT TO TpeOOBAaHMIO YUMUTENS; HMEET
HE0OXOAMMbIe HaBBIKM pabOThl C MpUOOpaMu, YEPTEKaMU, CXeMaMH U TpapuKamH,
COMMYTCTBYIOIIMMU OTBETY; 3allUCH, COIMNPOBOXKIAIOIINE OTBET, COOTBETCTBYIOT
TpeOOBAHUSIM.

Otmetka "4" craButcs, €CIIM YUYEHUK:

1) Iloka3piBaeT 3HAHUSI BCErO M3YYEHHOrO MPOrpaMMHOro marepuana. Jlact
NOJIHBIA W TIPaBUJIbHBIA OTBET HA OCHOBE HM3YUYEHHBIX TEOPUM; HE3HAUYMTEJIBHBIC
OLIMOKH M HEIOYETHI MPU BOCIPOM3BEIECHUN M3YYEHHOI'O0 MaTepHalia, ONpeieseHus
MOHSATUN Jan HENOoJHbIe, HEOOJbIINEe HETOYHOCTH MPHU HCIOJb30BAHMHM HAyUYHBIX
TEPMUHOB WJIM B BBIBOJIaX M OOOOILEHUSX W3 HAOJIIOACHUW M OMBITOB; Marepual
W3JIaraeT B ONPEJEICHHOW JIOTMYECKOM IMOCIEeI0BATENBHOCTH, PU 3TOM JOIYCKAET
OJIHy HerpyOyro omuOKy WM He OoJjiee JBYX HENOYETOB U MOXKET UX HCIPaBUTh
CaMOCTOATENIbHO NPU TPEOOBAaHMU WJIM NPHU HEOOJBIIONW MOMOIIM MPENnoAaBaTeis; B
OCHOBHOM YCBOWMJI Yy4e€OHBI Marepuai; IMOATBEPKIAET OTBET KOHKPETHBIMU
pUMepamMu; IPaBUIIBHO OTBEYAET HA JIONOJIHUTEIbHBIE BOIPOCHI YUUTEIIS.

2) YMeer caMOCTOSITEIbHO BBIIENATH IJIABHBIE MOJOXKEHUS B HU3YYEHHOM
Marepuaie, Ha OCHOBaHMUM (PAaKTOB M MpPUMEPOB 00001IaTh, JeNaTh BBIBOJIbI,
YCTaHABJIMBATh BHYTPUIIPEAMETHbIE CBSI3U. [IpUMEHSATH MOJIydEHHbIE 3HAHUS Ha
MPaKTUKE B BUIOU3MEHCHHON CUTYallMH, COOJI0OATh OCHOBHBIE MPaBWJIa KYJIbTYPHI
YCTHOM peyu U COMPOBOKIAOIIEH MMCbMEHHOM, UCII0JIb30BaTh HAyYHbIE TEPMUHBI;

3) He o06namaer mocTaTOUYHBIM HABBIKOM PabOThI CO CIPABOYHOM JINTEPATYpPOH,
y4eOHMKOM, TI€PBOUCTOYHUKAMU (IIPAaBWJIBHO OpPHUEHTUPYETCS, HO pabdoTaer
MeaneHHo). Jlomyckaer HerpyOble HapylIeHHUs MpaBHil OQOPMIIEHUS MHUCHMEHHBIX
paoor.

Ormerka "3" craButcs, €CIIM YUYEHUK:

1. yCcBOWJI OCHOBHOE€ COJIEp»KaHWE Y4yeOHOTO maTepuaia, UMeeT MpoOenbl B
YCBOEHUHU MaTepHalia, He MPENsSTCTBYIOUUE JaIbHENIlIeMy YCBOSHUIO TPOrPAMMHOTO
Marepuana;

2. Marepuai H3jlaraeT HECUCTEMaTU3UPOBAHHO, (PparMeHTapHO, HE Bceraa
MOCJIEI0BATEIBHO;

3. MOKa3bIBaeT HEIOCTATOYHYIO C(HOPMHPOBAHHOCTb OTAEIBHBIX 3HAHUN U
YMEHUI; BBIBOABI U 0000IIEHHS apTyMEHTHPYET cl1a00, TOMYCKAeT B HUX OLIMOKHU.

4. nmomycTwyai OMMOKA W HETOYHOCTH B  HUCIHOJIB30BAHUU  HAYyYHOU
TEPMUHOJIOTMH, OTIPEIEIICHUS] IOHIATUI AaJl HEIOCTaTOYHO YETKUE;

5. HE HCNOJB30BaJl B KAvyeCTBE JIOKA3aTEIbCTBA BBIBOABI U 00OOLIEHUS U3
HaOMr0IeHNH, PaKTOB, OMBITOB WJIA JOMYCTUJ OMIMOKU MPH UX U3JI0KEHUH;



6. WCTUBITHIBACT 3aTPYAHEHUS B TNPUMEHEHUH 3HAHWMN, HEOOXOIUMBIX IS
peIICHUsS 3aJlad Pa3jIMYHBIX THIIOB, NMPU OOBSICHCHUM KOHKPETHBIX SIBJICHHHA Ha
OCHOBE TEOpUHA H 3aKOHOB, WM B TIOATBEPKICHUU KOHKPETHBIX IPHUMEPOB
MPaKTUYECKOro MPUMEHEHUS TEOPHIi;

7. OTBEYaeT HEMOJIHO Ha BONpPOCHl yuuTens (ymyckas M OCHOBHOE), WIIH
BOCIIPOM3BOJNT COJEP’)KaHUE TEKCTa Y4YeOHHMKA, HO HEIOCTAaTOYHO TMOHUMAET
OTJICTILHBIC ITOJI0KEHHUS, UMEIOIINE BAXKHOE 3HAUYCHUE B 3TOM TEKCTE;

8) oOHapyXMBaeT HENOCTATOYHOE TMOHHMMAHHUE OTACJIbHBIX MOJOKEHUN MpHU
BOCIIPOM3BEACHUU TEKCTa Yy4yeOHHMKa (3amuceidd, MEepBOMCTOYHHKOB) WMJIM OTBEYAET
HEIIOJTHO Ha BOMPOCHI YUUTEISI, TOTyCKasi OJTHY-ABE TPyObIe OMNOKH.

OtmeTka "2" craBuTCS, €CJIM YUYEHUK:

1. He yCBOMII U HE PAaCKPBLT OCHOBHOE COJICpKAHKE MaTepHaa;

2. HE JIeNIaeT BBIBOJIOB U 00OOIIICHHI.

3. He 3HAaeT W HE T[OHMMAeT 3HAYUTENIbHYI0 WIM OCHOBHYIO YacTb
MPOTrPaMMHOTO MaTepHalia B MpeIesiaX MOCTaBICHHBIX BOIIPOCOB;

4. umu umeer ciabo cPOpMUpOBAHHBIE W HEMOJHBIE 3HAHUS W HE yMEET
MIPUMEHSATh UX K PEIICHUIO KOHKPETHBIX BOIIPOCOB U 3314 MO 00pasiy;

5) unu npu OoTBETE (HAa OJIMH BOIPOC) JOIMyCKaeT Oosee AByX rpyObIX OMIHMOOK,
KOTOPBIE HE MOXKET UCIIPABUTh JAXKE MPU MTOMOIIN YIUTEIIS.

Kputepuu ouneHuBaHusi MNHCbMEHHBIX PadoT (mpakmuueckue u
aadopamopHsle padoomot)

1. Ouenka IKcnepumeHmanIbHLIX YMEHUIL

OrieHKa CTaBUTCS HAa OCHOBAaHWHU HAOJIONCHUS 32 YUYAIIUMUCS U MUChMEHHOTO
oTdera 3a padbory.

O1merka «S»:

e paboTa BBINOJHEHA TMOJHOCTHIO W TPaBWIBHO, CJENaHbl MpaBUIbHBIC
HaOIIOICHUS U BHIBOJIEI,

* SKCIEPUMEHT OCYIIECTBJICH IO IUIAHY C y4E€TOM TEXHHMKH O€30MacHOCTHU U
MpaBUJI pabOTHI C BEMIECTBAMHU U 000PYI0BaHUEM;

* MPOSIBJIEHBI OPTaHU3AIMOHHO-TPYOBbIE YMEHUS (ITOICPKUBAIOTCS YUCTOTA
pabouero Mecta U OPAJIOK Ha CTOJIe, SKOHOMHO UCIIOIb3YIOTCS PEAKTUBBDI).

OTmeTka «4»:

* paboTa BBINMOJIHEHA NPABWIBHO, CJENAaHbl MpaBUJIbHBIE HAOTIONEHUSA U
BBIBOJIBI, HO TP STOM SKCIEPHUMEHT IPOBEACH HE TOJHOCTHIO WM JOMYIICHBI
HECYIIECTBEHHBIC OMMOKHN B pabOTE C BEIIECTBAMU U 000PYA0BaHUEM

OrmeTka «3»:

» paboTa BBITIOJHEHA TPABIJIBHO HE MEHEE YeM HAIOJIOBWHY WJIW JOIMYyIICHA
CYIlIECTBEHHasi OIMOKa B XOJE OKCIIEPUMEHTa, B OOBSCHEHUH, B OGOPMIICHUU



paboThI, B COOIOACHUH MPABUJI TEXHUKH 0€30IIaCHOCTH MPH paboTe ¢ BEIISCTBAMH U
000opyI0BaHUEM, KOTOPasi UCIIPABIISICTCS TIO TPEOOBAHUIO YUUTEIIS.

OTmeTKa «2»:

* JOMyIIeHbl 1Be (1 0ojiee) CyIIeCTBEHHbIE OIMMOKH B XOJ€ IKCIIEpUMEHTA, B
00BsCHEHHH, B OPOPMIIEHUH PaOOTHI, B COONIOACHUH IIPABUI TEXHUKH 0€30MMaCHOCTH
pu paboTe ¢ BEHeCTBAMHU MU OOOPYJIOBAHHEM, KOTOpBIC YYaIlMHCAd HE MOXKET
HCIIPABUTH Jaxke MO TPEOOBAHUIO YUUTEIS.

Ouyenka ymeHnuil pewiams IKCnepUMeHmMAalbHble 3a0aiu

OTmeTka «5»:

* [JIaH PEILICHUS COCTABJIEH MPABUIILHO;

* MPABUJILHO OCYIIECTBIICH MOI00P XUMHYECKUX PEAaKTHBOB U 000PYA0BaHUS,

* JIaHO TIOJTHOE OOBSICHEHHUE U CJIeJIaHbl BHIBO/IBI.

OTMeTKa «4»:

* [UIaH PEIICHUs COCTABJICH PABUIILHO;

* IPAaBWJIHHO OCYIIECTBIEH MOAOOP XUMHUYECKUX PEAKTUBOM U 00OpYIOBaHUS,
IIPpH 3TOM JIOMYIIEHO HE 0oJiee ABYX HECYIIECTBEHHBIX OIIMOOK B OOBSICHCHUU H
BBIBOJAX.

OT1meTka «3»:

* [UIaH PEIICHUs COCTABJICH MPABUJILHO;

*IIPaBUJILHO OCYIIECTBIICEH MOAOOP XUMHYECKUX PEAKTUBOB U 00OpYIOBaHUS,
HO JIOIMYIIIEHA CYIIECTBEHHAs OITMOKa B OOBSICHEHUHU U BBIBOJIAX.

OTMeTKAa «2»:

* TONyIIEHBI IBe (M 60Jee) omMOKH B IJIaHE PEIISHHUS, B IOJI00PE XUMHUYECKUX
PEaKTUBOB U 000pYI0BaHUS, B OOBSICHEHUN U BBIBOIAX.

Ouenka ymeHnuil pewiams pacuemusle 3a0auu

OTmetka «5»:

* B JIOTUYECKOM pACCYXKJIEHWM U PEUIEHUU HET OLIMOOK, 3aJada pelieHa
palMoOHAJILHBIM CIIOCOOOM.

OTMeTKa «4»:

*B JIOTMYECKOM PACCYXJICHUM M PEIICHUM HET CYIIECTBEHHBIX OIIMOOK, HO
3aj1a4a perieHa HeparuoHaJIbHBIM CIOCOOOM WM JIONYIIEHO He Oojee JBYX
HECYIIECTBEHHBIX OIIMOOK.

O1meTka «3»:

*B JIOTHYECKOM PACCYXJCHUU HET CYIIECTBEHHBIX OIIMOOK, HO JIOIYyIIEHa
CyIIECTBEHHAs OIMMOKa B MATEMAaTHICCKUX pacyeTax.

OTmeTka «2»:

*MMEIOTCS CYIIECTBEHHBIEC OIITMOKU B JIOTUYECKOM PACCYXKJACHUU U B PEUICHUU.

Ouenka nucbMeHHbIX KOHMPOTIbHBIX PAdom



Konmponouvie  pabomsr u3  nocoous  oueHuearomcsa - CO2NACHO
NPeoOnoIHCEeHHOU a6mopPOM WKAbl OUEHKU UL

OT1merka «S»:

*OTBET IMOJHBINA U TPABUIIbHBINA, BO3MOXKHA HECYIIIECTBEHHAS OLINOKA.

OTmerka «4»:

*OTBET HETIOJHBIN WJIN TOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OITUOOK.

OT1merka «3»:

*paboTa BBINOJHEHA HE MEHEE YEeM HAaloOJIOBHHY, JOIYyIIeHAa OJiHa
CYILIECTBEHHAs OLIMOKA U IIPU 3TOM JBE-TPU HECYIIECTBEHHBIE.

OTmeTka «2»:

*paboTa BBHINIOJIHEHA MEHBIIE, YeM HAIMOJIOBUHY WM COJEPKUT HECKOJIBKO
CYIIECTBEHHBIX OIIHOOK.

IIpy oueHKE BBINOJHEHHUS] MHCHbMEHHOW KOHTPOJIBHOW padOThl HEOOXOIHUMO
YUUTBIBaTh TpeOOBaHUS eAuHOro opdorpaduyeckoro pexuma. OTMmMeTka 3a
UTOTOBYI0  KOHTPOJIbBHYIO  PabOTy  KOPPEKTUPYET  MPEALIECTBYIONIUE  IpHU
BBICTABIICHUM OTMETKH 32 YETBEPTh, OIYTOAUE, 0. Ouenka mecmogvlx pabom.

TecTbl, COCTOAIIME U3 MSATA BOIPOCOB, MOKHO MCIIOJIb30BATH NOCJE U3YUYECHUS
Kaxnaoro wmarepuana (ypoka). Tect u3 10—I15 BompocoB wucmosb3yercs s
nepuoaudeckoro KoHTpossi. Tect u3z 20—30 BOmpoCcOB HEOOXOAMMO HCIOJIb30BaTh
IUIS1 ATOTOBOTO KOHTPOJIA.

[Ipy oLeHMBAaHMM HCMOJB3YETCSA CIAEAYyIOLAs IIKaja: g TecTa W3 MSATH
BOIIPOCOB

* HET OIIMOOK — OTMETKA «5»;

* OJIHA OIITMOKA - OTMETKA «4»;

* JIB€ OIIMOKN — OTMETKA «3»;

* Tpu OIMOKKU — OTMeTKa «2». lnst Tecta u3 30 BOmpocos:

* 25—30 npaBWIbHBIX OTBETOB — OTMETKA «5»;

* 19—24 npaBUIbHBIX OTBETOB — OTMETKA «4»;

* 13—18 npaBUIBHBIX OTBETOB — OTMETKA «3»;

 MeHbllIe 12 nMpaBUIBHBIX OTBETOB — OTMETKA «2».



YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
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OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YYEHUKA

Xumusa 8 kaace. O.C. I'abpueasin, U.I'. Octpoymos, C.A. Craakos. Mocksa.
«IIpocsemenne» 2022.

Xumus 9 knace. O.C. I'abpuensn, U.I'. Octpoymos, C.A. CrankoB. Mockga.
«ITpocsemenue» 2022.

METOIUYECKHE MATEPHAJIbBI U151 YYUTEJISA
Xumus. JIugakTHaecKui MmaTepual.

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HMHTEPHET:

bub6mmoreka [JOK

https://resh.edu.ru/subject/29/

CHuCcOK MHTEPHET - PeCYpPCoB:

1. Amxumuk (http://www.alhimik.ru/) - oquH W3 JMy4mux caiToB pyCCKOSI3BIYHOTO
XuMuueckoro MHTepHETa  OpUEHTUPOBAHHBIM HAa  YYUTENS M YYCHHKA,
MPENOIABATEN U CTYACHTA.

2. Koutpen - Xwumms gus Bcex (http://kontren.narod.ru).-uabopmarimoHHo-
o0pa3oBaTeIbHbBIN CAUT VISl TE€X, KTO U3y4YaeT XUMUIO, KTO €€ MPEeroIacT.
Menuapecypcsr:

CD «IlIkona Kupuia u Medoaus», U3gaTeabCcTBO «Y YUTETbY

Xumus. [Ipoceemenne «Heopranudeckas xumus»,. 8 kiacc. (Ha 2-X JUCKAX)
Xumus (8-11 knacc). Buptyansnas nabopatopus (yueOHOE 2JIEKTPOHHOE U3/1aHUE)



