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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeIbLHO POrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OO0OO, na ocHoBe (enmepanpHOil paboueil MpOrpaMMbl BOCITUTAHHS U C
y4€TOM  KOHIIENIIMM  IMpenojaBaHusi y4eOHOro mpenMera «XUMHS» B
oOpazoBaTeabHbIX opranu3anusx Poccuiickoit @enepanumn, a taxxke [omoxeHus o
CTPYKTYp€, MOPSAIKE pa3pabOTKU U YTBEPKACHUS pabodMX MpOrpamMM IMPEeAMETOB
(xypcoB) B MOY «COIII Ne 2 r. PrumieBo CapaToBCKOU 001aCTH.

3ansaTusi mpoBoIATCS Ha 0Oasze meHTpa «Touka pocTa» ¢ HCIOJIb30BaHUEM
CYILIECTBYIOLIET0 MAaTEPUATbHO-TEXHUYECKONM OCHAIIICHUS.

Ha 06aze uentpa «Touka pocrtay oOecreuyuBaeTcs  peaau3aius
o0pa3oBaTEIbHBIX MPOrPAMM  E€CTECTBEHHO-HAYYHOM U  TEXHOJIOTHYECKOMU
HaIMpaBJICHHOCTEH, pa3pabOTaHHBIX B  COOTBETCTBUM C  TpeOOBaHUSIMU
3aKOHOJATENLCTBA B chepe 00pa3oBaHUs U ¢ YYETOM METOAMYECKUX PEKOMEH AN
no peanu3anus  oOpa3oBaTENbHBIX  MPOTrpaMM  €CTECTBEHHOHAYYHOU U
TEXHOJIOTUYECKOW HAMPAaBIICHHOCTEH MO XMMHUU C UCTIOIB30BAHUEM 000PYI0BaHUS
nentpa «Touka poctay. OOpa3oBareibHasl MporpaMMa Mo3BOJSIET HUHTETPUPOBATH
peanu3zyeMble MOJXO0bl, CTPYKTYPY M COJAEp’KaHHE MPHU OpraHu3aluu 00ydeHUs
XUMHH B 8—9 Kraccax.

[Iporpamma 1o XuMuM Na€T MPEJCTABICHUE O MENAX, OOIeH CcTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTO
npeaMera, yCTaHABJIMBAET o0s13aTeNbHOE peaMETHOE CoJiep>KaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccaM M CTPYKTYPUPOBAHUE 10
pazzmenaM MW TEMaM MpPOrpaMMbl O XHMHUH, OIpPEETseT KOJUYECTBEHHBbIE U
KaueCTBEHHbIC XapaKTepUCTUKU COJIepKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh H3YYEHHS XUMHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroUIuXxcsi, OMNpPEAeNseT BO3MOXXHOCTH TpeaMera s
peanu3anuyu TpeOOBaHUIM K pe3yibTaTaM OCBOCHHUSI OCHOBHOUN 00pa3oBaTebHOU
porpamMMbl HA YPOBHE OCHOBHOTO OOITIETO 00pa3oBaHMs, a Takke TpeOOBaHMIA K
pe3yJibTatamM 00y4YeHHs] XUMUM Ha YPOBHE II€JICH M3yUueHUsl TIpeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-IO3HABATEIbLHOM JEATEIBbHOCTU OOYYalolerocs IO OCBOCHHIO
y4eOHOTO COIeP KAHUS.

3HaHWE XWMHH CIIY>)KUT OCHOBOM JUisi (DOPMHUPOBAHUS MHPOBO33PCHHUS
oOy4Jaromierocsi, ero MpeACTaBICHUN O MaTepUaIbHOM E€AMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (POpMUpPYEMbIE XHMHUEH NPEJCTABICHUS O B3aWMOIPEBPAICHUIIX
SHEPIrUM M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O MyTAX PEIICHHS TNI0O0ATbHBIX



mpoOJIeM yCTOMYMBOTO PAa3BUTHUS YEIOBEYECTBA — CBHIPHEBOM, YHEPTETHUCCKOM,
MUIIEBON U 3KOJOTHYECKON O€30MacHOCTH, TPOOIIEM 3IpaBOOXpaHEHUSI.

N3ydyenne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
bopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATBEHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (pOpMHUpOBaHWE MBINUICHUS W TBOPUYECKHX CIOCOOHOCTEH
OOy4Jarommxcsi, HABBIKOB HX CAMOCTOSITEIHPHOW  Y4EOHOM  JIESITEIBHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOJIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM 1€ TeIbHOCTH;

3HAKOMUT CO CHENU(UKON HAy4YHOrO MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsi/Ia HA €AUHCTBO MPUPOJBI U YETIOBEKA, ABJSETCS OTBETCTBEHHBIM
ATAroM B JOPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYaromuxcs;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOU BKJIAJl B KOJIOTHYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBlieHHsd B OOyYEHMH XMMHUHU OOECHEUMBAIOTCA CIELH(PUKON
COJIepKaHMsl  y4eOHOTro  mpeaMeTa, KOTOPBIM  SABJISETCS  NEJaroruyecku
aJanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKU XUMHH Ha OMPEeIEHHOM dTare eé
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111er0 00pa3oBaHUs OPUEHTUPOBAH HA
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI TEPBOHAYAIBHBIX TOHATHUN XWUMHUU, OCHOB
HEOPTaHUYECKOM XHUMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPTaHUYECKON XUMMUHU.

CtpykTypa coiepskaHus MPOrpaMMbl IO XMMUU CPOPMHUpPOBaHA HA OCHOBE
CUCTEMHOT0 Ioaxoja K €€ uzydeHuro. ConepkaHue CKIAIbIBAECTCS U3 CHUCTEMBI
MOHSATUM O XUMHUUYECKOM DJIEMEHTE Y BEIIECTBE U CUCTEMbI MIOHITUN O XUMUYECKON
peakiuu. OO0e 53TH CHUCTEMBI CTPYKTYpPHO OPTraHU30BaHbl TIO TMPUHIIUAITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTaBICHUM
pPa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnyeckoro 3akona J{. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHUM aTOMa M XUMHUYECKOMN CBSI3H;

— TpeacTaBieHUNd 00 AIEKTPOIUTHYECKOM TUCCOIMAIlMMA BEIIECTB B
pacTBopax.

TeopeTnueckne 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K IPyTrOMY, BBITIOJHSS (DYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOCHUS U BO3MOXKHOCTEN MPAKTUYECKOTO MPUMEHEHUS U MOTYyUYCHUS U3y4aeMbIX
BEILIECTB.



OcBoeHue TMporpaMmbl MO XHMHHU  CIOCOOCTBYeT  (HOPMHPOBAHHIO
IIPEACTABICHNS] O XMMHYECKON COCTABISAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
e€ CUCTEMHOMN MPUPOJIbI, IEHHOCTHOTO OTHOIIIEHUS K HAyYHOMY 3HAHUIO U METOJIaM
NO3HaHUS B Hayke. V3yuyeHue XMMHMU NMPOUCXOIUT C MPUBJICYEHUEM 3HAHUU U3
paHee M3Y4YEHHBIX y4eOHBIX NpeaMeToB: «OKpyxawomuid Mupy», «buonorus. 5—7
KJIacChD U «Pu3nKa. 7 Kiacey.

[Ipy wu3ydyeHUH XUMHUM TPOUCXOAUT (OPMUPOBAHHE 3HAHUI OCHOB
XMMHUYECKON HayKu Kak 00JacTH COBPEMEHHOIO0 €CTECTBO3HAHUS, NMPAKTUYECKOU
JESITEIIbHOCTH Y€JI0BEKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOH KYJIbTYpHbI. 3ajaua
y4e0HOro MpeaMeTa COCTOUT B JOPMUPOBAHUU CHCTEMbI XUMUYECKUX 3HAHUNA —
BaXHEHINX (PaKTOB, MOHITHIA, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUMN, TOCTYITHBIX
0000IIeHNIA MHUPOBO33PEHUYECKOr0 XapakTepa, si3blka HAyKH, B MPUOOILIEHUU K
Hay4YHbIM METOJIaM MO3HAHUS IPU M3YUYEHHUU BELIECTB M XUMUYECKUX pEaKluil, B
(OpMUPOBAHUY U Pa3BUTUU ITO3HABATEIbHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHON M y4eOHO-UCCIIEeI0BATENbCKON IEATEIbHOCTH, OCBOCHUU MPABHII
0e301macHOro o0parieHus ¢ BeIeCTBaMH B TIOBCETHEBHOM KU3HU.

[Ipy M3yyeHUu XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaKHOE
3Ha4YeHHE NMPUOOPENU TaAKUE 11U, KaK:

— ¢opMUpOBaHHE WHTEIUICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSTHUIO PEIICHUH,
CHOCOOHO alanTUPOBATHCS K OBICTPO MEHSIIOIIUMCSI YCIOBUSM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA CHUCTEMaTHYECKOE MpUOOIIECHHE
oOyyaromuxcss K CaMOCTOSITEIbHOM IO3HABATEIbHOM JESTENIbHOCTH, HAay4HbIM
MeToJaM TO3HaHMsI, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH,

— obecrnieyeHne yCIOBHM, CTOCOOCTBYIONTUX MPUOOPETEHUIO 00YyJarOIITUMUCS
OTbITa Pa3HOOOpPa3HON NEATEIbHOCTH, MO3HAHUS M CaMOMNO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMITETEHIIMI), UMEIONINX YHHBEpPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIHHOCTH;

— ¢opmupoBanue oOmEeld (QyHKIHMOHAIBHOM W  €CTECTBEHHO-HAyYHOMU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBICHUS
OKPY’KaOIIIero MHUpa, WCIOJB3YS 3HAHWS U OIBIT, MOJyYEeHHBIC MPH H3yYCHUH
XUMHH, TPUMEHATh UX IIPU PELLICHUH MTPOOJIEM B IOBCETHEBHOM KU3HU U TPYJOBOU
NeSITEIbHOCTH;

— (QopmupoBanue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOIIEHU,
NOHMMAaHUSA LEHHOCTH XUMHYECKHX 3HAaHUW i1 BBIPAOOTKH 3KOJIOTUYECKU
1eJIecOo00pa3HOro MNOBEAECHHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH PUPOIHON Cpeabl;



— pa3BUTHE MOTHUBAIlMU K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHUID Ha OCHOBE YCBOCGHHMS OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY Mpoduiis U HAMpPaBICHHOCTH NalbHEUIIEro
oOy4JeHwUS.

OO11ee Ynco 4acoB, OTBEAEHHBIX I U3YUEHHS] XUMUU Ha YPOBHE OCHOBHOTO
obmiero ob6paszoBanusi, coctaBisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPXAHME OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE 0 MeToax MO3HaHMS B XUMHH. UMCThIE BElIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAsE aTOMHas Macca. OTHOCHUTENIbHAS
MOJIEKYJIIpHas Macca. MaccoBas J0JIs1 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUMU.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMUYECKUX COECTUHEHUN.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XUMHUYECKHe ypaBHeHUsA. Kiaccudukanus
XUMUYECKUX pPEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKON MMOCYJOH, MpaBUWiIaMH paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMCAHWE MPU3HAKOB IMPOTEKAHWS XMMHUYECKHX peakUuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xee3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB Pa3esIeHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
CONMM, HaONIOJGHME W  OMNHCAHHWE  PE3yJbTaTOB  MPOBEACHUSA  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT U mpocroe
BeniecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenue kucimopoaa. CrocoObl
MOJIy4eHHUs] Kuciopoda B JjabopaTopuu U TIpoMblluieHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ (heKkT XUMHUECKONW peaklud, TEPMOXHMHUYECKHE ypaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJIEHHE TApPHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — sneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpsI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpOB B IIpuposie U B )KU3HU 4YeloBeKa. KpyroBopor Boabl B IIpUpOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpasyromue  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOICTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3WUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kuciot. Ousndeckue u
XUMHYECKHEe cBoMcTBa KuCIOT. Pan aktmBHOcTm MetauioB H. H. Bbekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eneTnyeckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHM.

Xumuueckuii IKCnepumenm:

KA4ECTBEHHOE ONPENEIICHUE COJEPkKaAHU KUCIOpOoJa B BO3yXe, ITOIyYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
npeKpalieHus ropeHus (moxkapa), 03HakoMJIEHUE ¢ 00pa3liaMu OKCUI0B U OITUCAHUE
UX CBOWCTB, IMOJY4YEHUE, COOMpaHWE, pACHO3HABAHME W HU3YYEHUE CBOMCTB
BOJIOpoJia (ropeHue), B3auMoiericTsue Bogopoaa ¢ okcuaom meau (1) (BozmoxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IM4yHON
pacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM HOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBHE BOJIbI C MeETa/UlaMH (HAaTpueMm u
KaJIbLIUEeM) (BO3MOXXHO  MCIOJIb30BAaHUE  BHJIEOMATEpPHANIOB), HCCIEIOBAHUE
00pa3I0B HEOPTAaHMUECKUX BEILIECTB PA3IMYHBIX KJIACCOB, HAOIIOI€HNE U3MEHEHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, N3YUEHNE B3aUMOAECHCTBUS



okcuna meau () ¢ pactBopoM cepHON KUCTOTHI, KUCIOT C META/NIAMH, PEaKIUil
HEWUTpaIu3aluy, NOJyYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OIHOTO
MeTaJljla IPYyTUM U3 PaCTBOPA COJIM, PELICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OxucaANTEeILHO-BOCCTAHOBUTEILHbIE PEAKINHU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucteMmbl xumudeckux snemeHToB . M. MengeneeBa. llepuonbl W TpyIIibL.
@U3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DJIIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oronsl. Dnexktponsl. CtpoeHne
ANEKTPOHHBIX ~ 000J04€K aroMOB NepBbIX 20 XUMHUYECKHUX  BJIEMEHTOB
ITepuonnueckoit cucremsl [[. . MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM M3MEHEHUS pPAAMYyCa aTOMOB XHMHYECKHX DJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMUYECKHUX CBOMCTB MO IrPpyImaM U Mepuoaam.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHass (TOJisspHAass W HEMOJISIpHAs) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX DIIEMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
IUAPOKCUIA LMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceazu

Peanuszanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHM XUMHHM B 8 Kilacce
OCYILECTBIISIETCS. 4Yepe3 HCIONb30BaHHE KaK OOIIMX €CTeCTBEHHO--HAyYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.



OO1ue ecTecCTBEeHHO--HAayYHbIe MMOHATHS: HAYYHBIN (PakT, TUIIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TIOPO/IbI, MOJIE3HbBIE
HCKOMAaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOI0B, KM, KATbIUA U X COSAUHEHUM
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTAIIIUMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAUIMYECKONW PEIIETKHU U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxkaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMU4ecKuX peakivii Mo pa3aIudHbIM MPU3HAKaM (IO YUCITy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XHUMHYECKOIO

PaBHOBECHSL.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI

OKHCIIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMiA C HUCIOJb30BAHUEM  METONa
3JIEKTPOHHOTO OaaHca.



Teopus 3NEKTPOIUTHYECKON JUCCOIUALUU. DIEKTPOJIUTHI U HEIJIEKTPOJIHTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y cioBus MPOTEKaHUs PEaKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IpOLEcca AUCCOLUAIIMH KUCIIOT, HIeJI0Uel U coJiei (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOUIUX MPUMEPDI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUEe, pPEeaKIUu pa3lIoKEeHUs,
COCUHEHMsI), pAacllO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEaKIMil Ha HOHBI, pELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanbl U MX coeinHeHU

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOICTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEeMeTaJlaMH, uiesnodamu). Xyopooaopod. ConsHas KHUCIIOTa,
XMMHUYECKUE CBOMCTBa, IIOJy4YeHUWE, mnOpuMeHeHue. JlelicTBue xjopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, U3NYECKUE U XUMUYECKUE CBOMCTBA (001Me KaK MpeCTaBUTeNs
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
IPOMBIIIJIEHHOTO CIIoco0a IMOJIyYeHUsI CEpHOW KUCIOTHL. IIpuMeHeHue cepHOi
kucnaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJab(paT-HOH.
Haxoxnenue ceppl M €€ COEIMHEHUM B IpUpoJe. XUMHYECKOE 3arpsA3HEHUE
OKpPYXaIOLEl Cpelbl COECOUHEHUSIMHU cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPALLICHMS.



OOmast xapakrepuctuka 31eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTETNICHH OKHUCIEHHUSA. A30T, paclpocTpaHEeHHE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
WOHBI aMMOHHS. A30THasl KHCJIOTa, €€ TOJIy4eHHE, (PU3UICCKUE W XUMHUYCCKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPOMHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, TOJIYYCHUE.
Hcnonb3oBanue (hochaTtoB B KauecTBe MUHEPATBLHBIX YA0OpEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHU OKUCIICHUS. YTIEPO/I, ATTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUPOAE, (HPHU3HUECKre U XUMUYECKHUE CBOMCTBA. AJCOpOLHUAL.
Kpyrosopor yriepoga B mnpupoge. Oxcuabl yriepoaa, ux (uU3MYecKue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE HAa JKUBBIE OPTraHU3MBI, TMOJy4Ye€HHUE U
npUMEHEHHEe. DKOJOrMYECKUe MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yrieponaa (1V),
TUI0TE3a TJ00aJBHOTO MOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KUCTOTa W e€ coNd, UX (PU3MYecKue W XUMHUYECKHE CBOMCTBA, MOJNyYeHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIJICHHOCTH M CETbCKOM XO035HCTBE.

[lepBoHaUaNIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoaa (MeTaH, 9TaH, dTUJICH, alleTUJICH, YTAHOJ, TJINLEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOIYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
polu B OKM3HM 4YelloOBeKa. MarepuanbHO€ €IMHCTBO OpPraHMYeCKHX U
HEOPTaHWYECKUX COCITMHCHUM.

KpemHnmii, ero ¢usnyeckue W XHUMHUYCCKHE CBOMCTBA, IIOJIYYCHHE W
npumeHenue. CoenuHeHust KpeMHus B mpupojie. Oo1mure npencraBieHus 00 OKCue
kpemuus (1V) u xpemuueBoit kuciore. CUIUKATHI, UX UCIOJIb30BAaHUE B OBITY, B
MPOMBINIUICHHOCTH. BakHEHIHe cTpoHWTeNbHbIE MaTepuajbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 0€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumeHm:

U3ydeHUEe 00pa3I0B HEOPTAHUUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB



UX TPOTEKAaHHs, OMBITHI, OTpa)karouiue (U3MUYecKue U XUMHUYECKHE CBOMCTBA
raJOr€HOB M WX COEIWHEHHH (BO3MOYKHO HCIIOJIb30BAaHUE BHIEOMATEPUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCIJIOTBI, U3YYEHUE XUMUYECKHX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a3oTa, ¢ocdopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U pocopHbIX yAOOpEeHUH, MOdyyeHHe, coOUpaHue, paclo3HaBaHUE U U3yuEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH U H3yYEHUE MPU3HAKOB MX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), HM3Y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM INPOTHBOras3a, IOJIyYEHUE,
coOupaHue, paclio3HaBaHUE M U3YYEHUE CBOMCTB YIVIEKMCIIOTO rasa, MpOBEICHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHUE MPU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIMEH CUIMKATHOM IPOMBIIUIEHHOCTH,
pelIeHne JKCIEPUMEHTAIBHBIX 3aJad MO TeMe «BaxHeWlne HEMETauIbl U UX
COETUHEHUS.

MeTaJibl 1 MX COeIMHEHUS

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUU Pl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI UX OT KOppo3uu. CriaBsl (CTallb, UYyTYH, JIOPATIOMUHUN, OpPOH3a)
U UX MPUMEHEHUE B ObITY U IPOMBIIIIEHHOCTH.

[[{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCTEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIEeNOYHbIX METAIOB M HX
COEJIMHEHUH.

[Ilenouno3emenpHblE META/UIBl MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
[lepnoguueckon cucreMe xumuueckux anemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoe. Pu3nuecKrue 1 XUMHUYECKHE CBOKWCTBA MarHus U



KaJibI[usl. BaxkHeiire coeuHeHns Kaablus (OKCUT, TUIPOKCHI, colin). ZKECTKOCTD
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3nMyecKue Hu
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U con xkenesa (1) u xenesa
(1), ux cocTaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJIOM (BO3MOXKHO HCIIOJIB30BaHUE BHJIEOMATEPHUAIIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KauCCTBCHHBIX PEAKIMI HA MOHBI: MArHUs, KaIbIINsA, aTIOMUAHUS, IUHKA, skese3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHue IPOIECCOB OKpAIWBAHUS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB T'HAPOKCHUIA ATTFOMUHUS U
TUJPOKCHIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7au Mo Teme «BaxHenime
METaJUIbl U UX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroUeld cpeapl (MpeaeibHasl IO0MyCcTUMAst
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B peneHun dK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXNpeaIMETHBIX CBS3€M NMpU M3YYEHUM XUMHUM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONb30BAHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.



OOmme ecTeCTBEHHO-HAYYHbBIE MOHSATHS: HAY4YHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: MaTepus, aToM, MJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIH]I, H30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKYIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHOe COCTOSTHUE BEUIECTBA, ra3, pacCTBOP, PACTBOPUMOCTh, KpUCTATIINYECKas
pemeéTKa, CruiaBbl, (PU3MUECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE IIOPO/IbI, MTOJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHIUTATEJILHON JAEATEIBbHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUINCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHSATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH IIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIlIMpEeHUE OIbITa AEATEIbHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4yHOMY HACJEIUI0, TTOHUMAaHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOUM HH(pOpMAaIMeil o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIENOBATENLCKOM, TBOPYECKOW W JIPYTUX  BHJIAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
¥ B3aMMOIIOMOIIIY B TIPOLIECCEe ITON yUeOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBOE MOBEACHUE M TOCTYNKU CBOMX TOBAPUILEH C TMO3UIMU HPABCTBEHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHUSI TIOCIIEICTBUI MTOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW peakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U COCTaBIISIONIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPHUPOJIBI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYyJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOMU
JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;



WHTEpEC K OOYYECHHIO M TO3HAHWIO, JIFOOO3HATENHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHWIO, TPOCKTHOW W  HCCIEIOBATEIBCKOU
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHSI OOy4YEHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCJIEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBui 0€30MacHOCTH TIpU  OOpallieHuu ¢
XUMUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPOoQeccril U Tpyaa pa3IudHOTo poja,
YBaKECHHE K TPYAY U pe3ysbTaTaM TPYJ0BOMU AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XUMHHM, OCO3HAHHBIM  BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenHon npodeccuoHaabHON eITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHOU CPEJIE;

6) 3K0JI0rNYeCcKOTro BOCIIMTAHUS

AKOJIOTHUYECKH 1e71€CO00Pa3HOE OTHOIICHHUE K MPUPOC KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IOHUMAaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYeCKOMY M TICUXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
mpaBuiI 0€30MaCHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOKAIOIIUX 3J0POBBIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBILIEHUS
YPOBHSI ~ DKOJIOTMYECKOW  KYJIbTYPhl, OCO3HAHHUS TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIIBHOU MPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATDI

B cocraBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYMMBIC I
dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIIICHAYYHBIC MOHATHS (3aKOH, TEOPHU S, IPUHITHII,
runoTesa, (Qakr, CcucTeMa, TMPOIECC, OHKCIHEPUMEHT U Jpyroe.), KOTOpbIC
WCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM
HAyYHOW KapTHUHE MHPA, M YHUBEpCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIEC,
KOMMYHUKATHUBHBIE, PETYJISATHUBHBIE), KOTOpbIE OOecrneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOU
JEATEIIbHOCTH.



Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBHUS

ba3oBble jornueckue aeiicTBUA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHMUI: PAcCKPhIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JPYTUMU MOHSTHUSIMH), UCIOJIb30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OTJIEIBHBIX (JAaKTOB M SBJICHU, BEIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKHUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
yCTaHaBJIMBATh MPUYMHHO-CIICJCTBEHHBIE CBA3U MEXIY OOBEKTaMH H3Yy4EHUS,
CTPOUTH JIOTUYECKHE pacCykAeHUS (MHIYKTUBHBIC, ACIYKTUBHbIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

YMEHHUE TMPUMEHSATH B TpoIlecce TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
peo0pa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEMEHTAa), XUMHUYecKas QopMylia U ypaBHEHUE
XUMHUUYECKON peakly — MpU PEIICHUH Y4eOHO-TI0O3HABATENIbHbBIX 33j1ad, ¢ Y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB M XUMHUECKUX PEAKIIUN,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3y4aEeMbIX MTPOILIECCAX U SIBJIICHUSIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA:

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

MpPUOOpPETEHUE OIMbITa M0 TUIAHUPOBAHUIO, OPraHU3AIMH W TIPOBEJICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HalJIoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, popMmyaupoBaTh 0000IIECHUS U
BBIBO/JIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTYET
0 MpoJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOus, pecypcsl MHTepHEeTa), KpPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHHUE MPUMEHATHh Pa3IU4YHbIe METOABl U 3aMPOCHl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 3a7]a4 OMPEICIEHHOTO TUIIA, IPUOOPETEHHUE OTBITA B
0o0JaCTH  WCTIOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOMPATh ONTUMANbHYIO (hOpMY IpeacTaBieHus] HHPOpMaAUU U



WJUIKOCTPUPOBATh pElIaeMble 3aJa4d HECIIOKHBIMH CXEMaMH, JHarpaMMaMy,
npyrumu popmamu rpaduku ¥ UX KOMOWHAIUSIMU;

YMEHHE HCIIOJIb30BaTh M AaHAJIM3MPOBaTh B IIpoliecce Y4YEOHOH W
UCCJIEIOBATENCKONW JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIIBCKOTO XO35IMCTBA M TPAHCIOPTAa HAa COCTOSIHUE OKPYXAKOIIEH MNPUPOIHON
CpENBbL.

KoMMyHMKaTHBHBIE YHMBeEpPCaJbHbIe y4eOHbIe JeHCTBUS:

YMEHUS 33]1aBaTh BOMPOCHI (B X0JI€ IUAJIOTa U (UJTN) TUCKYCCUHU) TIO CYILIECTBY
oOcyx/1aemMol TeMbl, (OpMyIUpOBaTH CBOM MPEUIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MPEIJIOKEHHOM 3a/1a4u;

YMEHHSI  NPEACTABIATH  IOJYYEHHBIE  PE3yNbTaTbl  IO3HABATENBHOMU
JEATEIBHOCTH B YCTHBIX M MHCBbMEHHBIX TEKCTAX; JelaTh IPE3CHTALUIO
PE3yJIbTaTOB BBIMNOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (71ab0paTOpHOTO OMNbITa,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yYEOHOIO IIPOEKTA);

yMEHUsI Y4E€OHOrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEIIbHOM WM MCCIEAOBATENBCKOW  JESITENBHOCTH  IIPU  PELICHHUH
BO3ZHHUKAIOIIMX NpOOJEM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUSA
COBMECTHBIX JEHCTBUM, OIPEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

YMEHHE CaMOCTOSITEIIBHO ONPEACIATh LEIU IEATEIBHOCTH, IUIAHUPOBATH,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTeIbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CITOCOOBI pelieHusl yUeOHbIX U
MTO3HABATENBbHBIX 33/1a4, CaMOCTOATEIBHO COCTABJIATH WA KOPPEKTUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEMCTBUM TIPA BBINOJHEHUM 33JaHAU C YYETOM
MOJy4YEHHUS! HOBBIX 3HAaHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX,
OLICHUBATh COOTBETCTBHUE IIOJYYECHHOI'O pPE3yJbTaTa 3asBICHHOM LEJIH, YMEHHUE
WCIIOJIBb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEJIaracMbI€ B YCIOBUHU 3aJaHUN.

MHNPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTATOB IO OCBOCHHUIO 00s3aTEIBHOrO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMHCS HAy4HbIE 3HAHUS, YMEHHUSI U CIIOCOOBI
neucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUIBI
JNEATEIBHOCTH MO  IOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETALNH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIMSIX.

K koniy oOyuenus B 8 kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX INMOHSATHUW: aTOM, MOJIEKYJa,

XUMUYECKUH DJIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omIHOpOAHAS M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAS U



MOJIEKYJIIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBast 0JsI XMMUYECKOTO AJIEMEHTA B COSAMHEHUN, MOJIIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUUYECKasi peakius, Kiaccudukanus peakuuid: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, pPEaKIuu
oOMeHa, 9K30- M SHAOTEPMHUUYECKUE PEAKINH, TeTUIOBON 3PPEKT peaKiluH,
AJIpO aToMa, SJEKTPOHHBIN CJIOW aToMa, aTOMHast OpOUTalb, paguyc aToma,
XUMUYECKasl CBS3b, NOJISIPHAS U HEMOJISIPHAs KOBAJICHTHAS CBSI3b, MOHHAs
CBS3b, HWOH, KAaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(mporeHTHAsl KOHLIEHTpAIKsl) B pacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYECKHX TIOHATHA H
MPUMEHSATH ATH MOHATHS IPY OMUCAHUU BELIECTB U X MPEBPAIICHHUIA;
UCIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJIMKY [JIsl COCTaBlieHUs (HopMyil
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

ONpPENENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKWUCIEHUS  3JEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUH IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HMOHHAs) B
HEOPTraHUYECKUX COCUHEHUSX;

packpeiBath cmbica [lepuogmueckoro 3akona [[. WM. Mengeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUYECKUX DJIEMEHTOB OT HMX IoOJIokeHus B lleprogmdeckoil cucreme,
3aKOHOB COXPAHEHMUSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUEHUs, 3aK0OHa ABOraapo;

OMHUCHIBATh M XapakTepu3oBaTh TaONMuHyo ¢dopmy Ilepuoanueckoit
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaThb TMOHSTHUS «rJaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OosbllIe TNEPUOAbl, COOTHOCUTH O0003HAUEHMsSI, KOTOpPbIE HMEIOTCS B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MengeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij Aapa, o01ee YUCo 3IEKTPOHOB U
pacnpeieseHue UX 0 JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKUE peakuuu (10 YUCIy U COCTaBy YYAaCTBYIOUIUX B pPEAKIUU
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOLIME XMMHUYECKHE CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEP KA OMUCAHUE TPUMEPAMU MOJEKYISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKILINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTM MPOTEKAHUS XUMHUYECKUX IIPEBpPALCHUN B
Pa3JIMYHBIX YCIOBUSIX;



BBIYHCIISITH OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISPHYIO MAcCChI BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JeMEeHTa Mo (opMyse COeAMHEHUS,
MacCCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI TIO YPaBHEHUIO
XUMHUYECKOH peaKInu;

MPUMEHSTH OCHOBHBIE OTIEPALIMU MBICIIUTEIBHOMN IEATeTbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOOOIIeHHWE, CHUCTeMAaTH3aIuio, KilacCU(PHUKaIUIO,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — I M3y4YEHUS CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIMi, €eCTECTBEHHO-HAyYHbIE METO/bl
NO3HAHUA — HAONIOJCHUE, U3MEpPEHUEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

CJIETOBATH IMPABUJIAM ITOJIH30BAHUS XUMHUECKOU MTOCYA0U 1 JTA0OPATOPHBIM
o0opyZIoBaHWEM, a TaKXe IpaBWiIaM OOpalleHus C BEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB MO MOJYUYECHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Boopoa M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJAUTH
XUMUYECKHAE DKCIEPUMEHTHI TI0 PACTIO3HABAHUIO PACTBOPOB INMETIOYCH U
KHUCIJIOT C TIOMOIIbIO UHJIUKATOPOB (JTaKMycC, eHON(PTaIeuH, METUIOPAHK
U Ipyrue).

K xoHIy 00yueHus B 9 Kj1acce npeIMETHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHUX MOHSATHUWA: XUMHUYECKUM
JJIIEMEHT, aTOM, MOJEKYJA, WOH, KaTHOH, aHWUOH, MPOCTOE BELIECTBO,
CJIIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATENBHOCTh, CTEIIEHb
OKHUCJIEHUS, XUMUYECKasl peaKiusi, XUMUYeCcKas CBs3b, TEIUIOBOU >PdeKT
peakuuu, MOJib, MOJSIPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS] TUCCOLUALMS, PEAKUUd HOHHOTO
oOMeHa, KaTaiu3aTop, XWMHUYECKOE€ paBHOBecHe, OOpaTUMble W
HEOOpaTUMBbIE pEaKlMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBIICHUE, AJUIOTPOIIHS,
aM(OTEepHOCTb, XUMHUYECKast CBSI3b (koBaJIeHTHas, MOHHaA,
MeTaJIIMYEeCcKas ), KpUCTAIIMYecKasi pemeTka, KOppo3usi METaJNIOB, CIUIABHI,
CKOPOCTh XMMHUYECKOW peaKkluu, MPEeAebHO JOMYyCTUMAs KOHIEHTPALIHS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MPUMEHSITH 3TU NOHSATHUS MPU ONMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;
UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBJCHHS (HOPMYI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IUYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpenenéHHOMY KIIAcCy COEAMHEHHM 1o (QopmyiaMm, BUJ XUMHYECKOU



CBs3U (KOBaJ€HTHAs, HWOHHAs, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHCHHUSX, 3apsij MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeasl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKH KOHKPETHOI'O BEILIECTBA;

packpsiBath cMmbIich Ilepuonnueckoro 3axkona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHUMAaHUE: OIKCHIBATh W XapaKTepu30BaTh
Tabnmuunyio (opmy [leproamdeckoil CUCTEMBl XMUMHYECKHX DJIEMEHTOB:
pa3Iuyath MOHSTHS «rJaBHas mnoarpynmna (A-Tpynma)» H «moOodyHas
noarpynmna (b-rpynma)», manesle u OOJbIIHE MEPUOJBI, COOTHOCUTH
0003Ha4YEeHUSI, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabJIUIIe, C YUCTOBBIMU
XapaKkTepUCTUKAMHU CTPOEHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U
3apsin  sanpa, oOllee YHUCIO DBJISKTPOHOB U  pPacHpelesieHue HX 0
AIICKTPOHHBIM CJIOSIM), OOBSCHATH OOIHE 3aKOHOMEPHOCTH B M3MECHCHUHM
CBOMCTB 2JIEMEHTOB M WX COCJAMHEHMI B Mpejaenax MaJlblX MEPUOJO0B U
TJIaBHBIX MOJATPYMI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE SJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, M0 M3MEHEHHUIO CTEIICHEH OKHCIICHUS
XUMHUYECKHUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUUECKHE XUMHUUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIIECTB, MOJITBEPKIAs OMHUCAHUE
MpUMEpPaMU MOJIEKYJISIPHBIX W HMOHHBIX YpaBHEHUUM COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTaBJISITb YPABHEHMSI DJCKTPOJMTUUYECKON JTHUCCOIMALIMM  KHUCJIOT,
LIET0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMeHa, ypaBHEHUSI peaklMii, TOATBEPKAAOIIUX CYIICCTBOBAHUE
IF€HETUYECKOM CBSI3U MEXKY BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHUCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUN
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca dTUX PeaKIuii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKHX TMPEBpaIlleHUd B Pa3IuYHBIX
YCJIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo JjieMeHTa 1o ¢Gopmysie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHYECKON PEaKIINH;

COOJTI0IaTh TIPaBUIIA MOJIH30BAHUS XUMUYECKOHN TIOCYA0M 1 1a00paTOpHBIM
o0opynoBaHuEM, a Tak)Ke TMpaBuia OOpalieHuss C BEHIeCTBAMU B
COOTBETCTBMM C HHCTPYKIMSIMU TIO BBINOJHEHHUIO J1a0OPaTOPHBIX
XUMHUYECKHUX OTMBITOB I10 MOJYYSHHUIO U COOMPAHHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkucIiioro rasa);



IIPOBOUTH PEAKITHH, TIOITBEPKIAIONTNE KAYSCTBEHHBIA COCTaB Pa3TUIHbBIX
BCIICCTB: PACIO3HABaTh OMBITHBIM ITyTEM XJIOPHI-, OPOMHII-, HOIHI-,
kKapboHat-, (ocdar-, cunmmkar-, cynbdar-, THIPOKCHI-UOHBI, KATHOHBI
aMMOHHS M HMOHBI HM3YYCHHBIX META/IOB, MPHUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IIPUMEHSTH OCHOBHBIC OTICPAIIUU MBICITHTEILHOM NEATCIIBHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000ITICHIE, CHCTEMAaTHU3aITNIO, BBISIBJICHUE MPUINHHO-
CIICICTBECHHBIX CBS3CH — I M3YUYCHHUS CBOMCTB BEIICCTB U XUMHYECKHX
peakinii, eCTCCTBCHHO-HAy4YHbIE METOAbI ITO3HAHUS — HaOJIOJCHNUE,
U3MepEeHHE, MOICTUPOBAHUE, SKCIIEPUMEHT (PCalIbHbIN U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB u JuaekTpoHHbIe (HU(pPOBHIE)
KoHTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoTshI
Pa3nea 1. llepBoHayanbHble XHMHUYECKUE MOHATHS
XuMus — BaxHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 9 bubmuorexa [JOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemectBa 1 xuMuueckue 15 1 bu6mmoreka [IOK
' peakuuu https://m.edso0.ru/7f41837c
Wroro mo paszneny 20
Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnnoreka [JOK
' 00 oKcHIax https://m.edso00.ru/7f41837c
29 Bognopon.Ilonsarue o 8 1 bubnuoreka [IOK
' KUCJIOTaX M COJIAX https://m.eds00.ru/7f41837c
23 Bopna. Pacteopsl. [lonsiTue 5 1 1 bu6mmoreka [IOK
' 00 OCHOBaHHMSAX https://m.eds00.ru/7f41837¢
OCHOBHBIE KJIacChl BuG 10K
nOIMOTEeKA
24 11 1 1
Heop raHqu:CKHX https://m.edsoo.ru/7f41837c
COCTMHEHU N
Hroro no paszneny 30
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Paznea 3. Ilepuoanueckuii 3axkon u [lepuoanueckas cucrema xumuieckux 3jeMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

Ilepronnueckuii 3aKOH U

IIepnoanueckas cucrema
bubmuoreka [JOK

3.1 . 7
XUMHYECKHX SIIEMCHTOB /] https://m.edso00.ru/7f41837c

U. Mennene-eBa. CtpoeHue
aToma

XUMHYECKAA CBI3b.

3. OKHUCITUTENTBHO- 11 1 bubmuorexa [JOK
' BOCCTAHOBUTEIILHEIE https://m.edso00.ru/7f41837¢c
peakuu
Wroro mo paszneny 18 bubmorexa [JOK

https://m.edsoo.ru/7f41837¢c

OBILIEE KOJIMYECTBO YACOB

[10 ITPOT'PAMME 08 4 >
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9 KJIACC

Konu4yecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBbie
Ne ii/m P Konrpoabnbsie IIpakrHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XuMH4YecKHne peakiun
11 [ToBTOpEHME U yriyOJIeHHE 3HAHUH 5 1 bubnmnoreka HOK
' OCHOBHBIX pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peaxiui https://m.edso0.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 3 1 1 bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOPAX https://m.edso00.ru/7f41a636
Utoro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHHS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 brbmmorexa LTOK
' PYHIBL. 2-€p https://m.edsoo.ru/7f41a636
COEIIMHEHUs
OO0m1as XxapakKTepuCTUKa XUMHUECKUX
2.3 aneMeHToB VA-Tpymimsl. A30T, pochop u ux 7 1 bubmorexa LOK
' PYHIBL- ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 anemeHToB IVA- bl YTIEpoa u 8 1 2 bubmmorexa [IOK
' . TPYIHIBL. poa https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro no paszneny 25

Pa3pen 3.

MeTaiibl M UX CoeIMHECHU A



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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but6mmoreka [IOK

3.1 Obmpae cBoiiCTBa METAILIOB 4 https://m.edso0.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxneime MetTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Pa3znen 4. Xumus U OKpysKamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 4 buGnuorexa [IOK
' m P https://m.eds00.ru/7f41a636
Hroro no pazneny 4
PesepBHOE BpeMs 2
68

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchbl
1 [Ipeamer xumun. Pons xumuu B 1 bubnunoreka LIOK
JKA3HU YesoBeKka. Tena 1 BemecTsa https://m.edsoo.ru/ff0d210c
5 ITonsiTe 0 MeTO1aX MO3HAHUS B 1 bubmuoreka [{OK
XUMUHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U IPUEMBI 1 1 bubnnorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoteka IIOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpaxTuueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa [OK
A . PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoteka IIOK
A 1
6 TOMBE I MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuoreka [{OK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmorexa HOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUCHHE 1 bubmorexa [TOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
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3aKoH IMOCTOSHCTBA COCTaBa BEIICCTB.

but6mmoreka [IOK
1 X .B
0 mmiieckas popmysa. BanenTrocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JIEMCHTOB
OtHocuTeNbHAs aTOMHAs Macca. bubnuorexa [{OK
11
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10711 XHMUYECKOr0O bubnunoreka LIOK
3JIEMEHTA B COEUHECHUHN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [IOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 Ouznyeckue U XUMHUUECKHUE SIBICHUS. bubmmoreka [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U ycinoBUs MPOTEKAHUS Bbu6mmoteka [JOK
15 .
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHs MAaCcChl BEILIECTB. bubnnorexa [JOK
XHAMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konu4yecTa, Macchl
17 BEILIECTBA 110 YPABHEHUSIM bubmorexa LOK
H yp N https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHii
Knaccudukanms xumuaecknx
18 €aKuil (COeAMHEHUS, PA3I0KEHUS bubmorexa LOK
peard A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHnukKioneauct. O6o0eHne u bubmmorexa [JOK
t AHCT: Hf https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aI¥sl 3HAHUH
20 KonrtponsHas padora Nel mo reme bubmuorexa [IOK
«BeniecTBa 1 XUMUYECKHE PEAKLIHN https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. Coctas
X but6mmoreka [IOK
21 Bo3ayxa. Kucinopong — anemenr u

IIpOCTOC BCUICCTBO. O30H

https://m.edsoo.ru/ff0d448e
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dusnueckre 1 XUMUYECKHUE CBOMCTBA

but6mmoreka [IOK

22
KHCIIOPOAA (peaKLLiti OKHCIICHIS, https://m.edsoo.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoObI MOJTyYeHHUsT KHCII0pOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa LOK
parop P ' https://m.edsoo.ru/ff0d497a
[IpuMmeHeHHE KHCTIOpOoIa
TemnoBoii 3¢ ekt xumMuaeckoit
peaKIuu, IOHATHE O bubnunorexa LIOK
24
TEPMOXUMHUYECKOM YPaBHEHUU, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTCPMUYCCKUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar $I3H€I§I/Ie(1];03 . a, CIIOCOOBI Zro bubmmorexa [IOK
P AR, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas pad6ora Ne 3 o Teme
26 «ITonyuenue u cobupanue bubmmorexa [JOK
i p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €TO CBOWCTB)»
97 Bonopon — anemeHT u mpocroe bubmuoteka [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4ddo
28 du3nvecKknue U XUMUYECKHE CBOMCTBA bu6mmoteka IIOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa LOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHust BOAOPO/Ia B bubmuoreka [IOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme
31 «[Tomydyenue u coOupanue BOAOPOIa bubmmorexa [IOK
i onp FOpOd, https://m.edso0.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
39 MossipHblii 00BEM ra30B. 3aKOH bubmuoreka [IOK

ABoraapo

https://m.edsoo.ru/ff0d542e
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Brerancienns 00bEMa, KoJIMuecTBa

33 BEILIECTBA ra3a 0 €ro U3BECTHOM bubmorexa [TOK
= . M https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruucnenust 00bEMOB ra3oB 1o
34 ABHCHMIO PEaKIIMA Ha OCHOBE bubmorexa LOK
yp "p H i https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHH ra30B
35 dOu3nuecKkue U XUMUYCCKHE CBOMCTBA bubnunorexa LIOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubmuorexa [{OK
WHJIHKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTeb.
37 HaceplmeHHbIe 1 HEHACBIIIICHHEIE bubnuoreka [{OK
pactBopbl. MaccoBas 70Jis BEecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas padora Ne 5 o Teme
38 «IIpuroroBieHue pacTBOPOB C bubnnoreka [JOK
ONpeACIEHHON MacCOBOM 10er https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponbHas pabota Ne2 o reme bubmmnoreka HOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, KiIacCu(UKaIus, bu6nmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHne 1 XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M bubmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, but6mmorekxa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XuMHUYECKHE CBOMCTBA bu6muoreka [JOK

OCHOBaHU

https://m.edsoo.ru/ff0d67ca
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44 Kucnotsr: cocras, kmaccudukarnms, bu6muoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XuMHUYECKHE CBOMCTBA bubmmoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOéBI: oI )eHI/ISI XI/IMI/I‘-IZ(I))KI/IG bubmorexa HOK
. - ’ https://m.edso0.ru/00ad9474
CBOICTBa
[TpakTuyeckas padora Ne 6. Pemenue
47 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnmnoreka HOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHECHUIN»
I'enetnueckas CBSI3b MEKAY
48 KJIACCAaMH HEOPTraHUIECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9a50
COCTMHEHU I
49 O60061eHre U cucTeMaTHu3alus bubmmoreka [JOK
3HaHUI https://m.edsoo.ru/00ad9ch2
KonTponbnas padorta Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorexa [TOK
o P https://m.edsoo.ru/00ad9ela
COeTMHEHU I
[TepBbIe OMBITKY KIACCHPUKAITUN
o1 XMMHYECKHUX 31eMeHTOB. [loHsTHE O bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
IpyMIax CXOIHBIX dJICMCHTOB
[Iepuoanueckuii 3aK0H U
59 [lepuoanueckas cucrema bubmuoreka [IOK
XUMHYECKUX 3eMeHTOB J[. U. https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepuonapl, TpyMIIbI, IO, TIBI bubmorexa [JOK
PHOZBL, TPYIHIAL, TOMpYH https://m.edso0.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnorexa [JOK

saep. M3oTonsl

https://m.edso0.ru/00ada342
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CtpoeHue 371eKTPOHHBIX 000JI04eK

95 aToMOB 3JieMeHTOB [lepuoanueckoit Bubmmorexa [IOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHUIO B bubmuorexa [IOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MeneneeBa
3nauenue [leprnoanyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U MIPAKTUKU. J1. bubmmoreka [JOK
N. MenneneeB — yu€Hbli, IeAaror u https://m.edsoo.ru/00ada96e
rpaKJIaHuH
DNEeKTPOOTPHUIIATEIILHOCTh ATOMOB bubmmoreka [JOK
58
XAMHYECKHUX DJIECMEHTOB https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
59 Hormast xuirecias coisb https://m.edsoo.ru/00adac34
60 KoBaneHnTHast nosnsipHas XuMu4ecKkas Bbu6mmoteka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossspHas bubmuoreka [IOK
XUMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab9
bubnmorexa LIOK
62 CreneHb okHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnnorexa [JOK
peakuuu https://m.eds00.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBHUTEIN bubmorexa I[JOK
https://m.edso0.ru/00adb076
0606HvleHI/Ie U CUCTEMATHU3AIA Bu6morexa LOK
65 3HAHUUI

https://m.edsoo.ru/00adb486
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KontponbHas padota Ne4 o teme

but6mmoreka [IOK

66 «Ctpoenue aroMa. XUMHUYECKast 1 https://m.edsoo.ru/00adb33c

CBSI3b»

bu6nmoreka [IOK

67 XAMH5 B AKHSHH HE/I0BKa . https://m.edsoo.ru/00ad9ch2
. bub6numoreka [IOK

68 Hrorossiit ypox . https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68
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9 KIIACC

KosaunyecTBo 4acoB JIeKTPOHHbIE
Hara undgposbie
Nen/m | Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi  oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsl
[Tepuoanueckuii 3akoH. [lepuoanueckas
1 crucTemMa XMMu4deckux anemeHToB 1. U 1 bubmmorexa [JOK
T https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB
2 XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [JOK
P P https://m.edso00.ru/00adb6b6
MEePHUOIOB
3 Knaccudukamus 1 HoMeHKIaTypa 1 bubnuotexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o reme
5 «[ToBTOpEHUE U yrinybiaeHne 3HaHUi 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca»
5 Knaccugukaius XuMUuecKux peakuui mno 1 bubnnoreka [JOK
pa3IMYHBIM [IPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU
7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEeaKIMIX
3 [TonaTHE 0 XMMUYECKOM PaBHOBECHH. 1 bubnmnoreka [JOK

@DakTOpBI, BIUAIOIINE HA CKOPOCTh

https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHYECKOM PE€aKMU U MOJIOXKCHHUEC
XUMHYCCKOI'0 paBHOBECHUS

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1adblie Bubmaorexa ITOK
a 1A, https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 HouHble ypaBHEHUS peaKIUi Bubmorexa ITOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KACIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN 00 Bubmorexa ITOK
. pea https://m.edsoo.ru/00add5d8
ANEKTPOIUTUUECKON JUCCOLMAIIIHI
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHNUI 00 DIIEKTPOITUTHYECKON bubmmorexa [TOK
et P https://m.edsoo.ru/00add8b2
IUCCOLMAIIAA
14 ITonsiTHE O TUAPOINU3E COJIEH bubmorexa [TOK
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 006006 i
ODIICHUE 1 CHCTEMATHIAMHA SHAIH https://m.edsoo.ru/00addd12
[TpakTnyeckas pabora Ne 1. «Pemenue bubnnoreka [JOK
16
DKCIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padota Ne2 o teme
17 «IIIEKTPOIUTUYECKAS TUCCOIMALINS bubmmorexa LOK
P g HHATH. https://m.edsoo.ru/00addecO
XYUMUYECKUE PEeaKIIMH B PACTBOPAX)»
18 OO0mras XxapakTepuCcTHUKa rajJoreHOB. bubnmnoreka [JOK

XUMHYECKUE CBOMCTBA HA MPUMEPE XJIOpa

https://m.edsoo.ru/00addfe2
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XnopoBogopoa. CossiHast KUCIIOTa,

19 XHMHYECKHE CBONCTBA, IMOJyYCHUE bubmoreia LOK
’ i ’ https://m.edsoo.ru/00ade104
PUMEHEHHUE
[IpakTuueckas padora Ne 2 o reme
20 «llomyyeHne COIIHON KUCIOThI, H3yUCHUE bubmorexa [IOK
. yz{ 1Y https://m.edsoo.ru/00ade348
e€ CBOICTB»
Borurcnenus o ypaBHEHUSIM
21 XUMUYCECKHUX PCaKIUH, SCIIM OJUH U3 bubmorexa HOK
P ’ https://m.eds00.ru/00ade488
pEeareHToB J1aH B U30BITKE
99 OO61mas xapakrepucTrka 31emMeHToB VIA- bubnnoreka [JOK
TpYyIIIbI https://m.edsoo.ru/00ade64a
AJJI0OTpOIHBIE MOIU(DHUKAIUN CEPBHI.
23 Haxox(i[eHHe CePEI I/qu:é COC,HI/IHGIIDJII/II‘/’I B bubmmorexa [TOK
p N https://m.edsoo.ru/00ade64a
npupojie. XMMHYECKHE CBOICTBA cephbl
24 CepoBonopoj, cTpoeHue, Pu3nyeckue u bubnuotexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 ¢u3nyecKkue 1 XuMUYECKHE CBONCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHEHUE
XYUMHYECKUE peaKilui, JexKallnue B
OCHOBE TIPOMBIIIICHHOTO CII0c00a
26 MOJIYYCHHS CEPHOU KUCIOTHI bubmotexa [JOK
i p ' . https://m.edsoo.ru/00adec8a
XHWMHYECKOE 3arpsi3HEHUE OKPYKaoIIeh
CpeJIbl COSTMHEHUSIMU CEPBI
97 Brranciienue MaccoBoit 07U BBIXO/1a bubmuorexa [JOK

IPOAYKTa peaKkuu

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



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

OO0m1as XxapakTepucTUKa 3JIeMEHTOB VA-
rpymibl. A30T, pacCpOCTpaHEHUE B

bubmuoreka [JOK

28
npupoe, GU3NYECKue 1 XUMUIYECKHE https://m.edsoo.ru/00adeea6
CBOICTBa

29 AMMHaK, ero GuU3n4ecKue 1 XUMHYECKHIE bubmumoreka [IOK
CBOMCTBA, NOJIy4YEeHUE U IPUMEHEHUE https://m.eds00.ru/00adf004
[TpakTrueckas padora Ne 3 o reme

30 «[TonydyeHne aMMuaKka, U3y4eHHUE €ro bubmmorexa [JOK

T itk https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KucaoTa, e€ Gu3ndecKue u bubnnoreka [JOK
XUMHYECKUE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJEi
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 To0OpeHnii. XUMHAYECKOE 3arpsi3HEHUE bubmmorera [TOK
yAoop o p https://m.edso00.ru/00adf518
OKpYXKaroIIel Cpelibl COeAMHEHUSIMU
azoTa
®docdop. Okeun pocdopa (V) u

33 (pocg)o pHa;I KI/ICJ'I((I))Ta (1)(1)1/1:1)31/1(1163:1(1/16 u bubnuorexa LIOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOIy4YCHHE
Hcnonb3oBanue ¢pocdaToB B KauecTBe
34 MHUHEPAJIbHBIX YI00peHuil. 3arpsi3HeHne bubmmorexa [TOK
PEILEBRX y00P AP https://m.eds00.ru/00adfc20
IpUPOIHOIL cpenbl hocharamu
VYrnepon, pacpocTpaHeHue B IpUPO/IE, bubnuorexa [IOK

35 .
bu3HYeCKre U XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunsl yriaepoaa, ux Gpusndeckue u

36 XUMHYECKHUE CBOMCTBA. DKOJIOTHUECKHUE bubmuorexa [JOK

po0JIEMBI, CBA3aHHBIC C OKCHIOM
yriepona (1V)

https://m.edsoo.ru/00adfebe
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bu6mmoreka [IOK

37 YrobHas KHCIOTa H ¢€ coiH https://m.edso0.ru/00ae006¢c
[TpaxTuueckas padota Ne 4 o Teme

38 "ITomyueHune yriaekucioro rasa. Etilfsﬂ;lrztiigrou/% 0ae027e
KadecTBennas peakius Ha KapOOHAT-HOH"
[TepBoHavabHBIEC TOHATHSA 00 Bu6morexa [LOK

39 OpPraHWYECKHUX BEIIECTBAX KaK O
COCIMHENHAX yriIeposa https://m.edsoo.ru/00ae054e

40 KpemHuuii u ero coequHeHus bubnmorexa LHOK

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

[TpakTudeckas padora Ne 5. Pemenue

41 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubnuorexa [JOK
«BaxHeie HEMETaIIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHEHUS»
Kontponbnas padota Ne3 no teme Bu6morexa [JOK

42 «Baxnenmnine HeMeTaIbl U UX
COCTHHCHI https://m.edsoo.ru/00ae0el8
OO0mias xapakTepUCTUKa XUMHUECKUX
3JIEMEHTOB — METaJIJIOB. MeTaimnueckas

43 CBSI3b U METaJUITMUECKasi KpUCTAIMIeCcKast Egg:;;f;igrou}é 0ae103e
pemérka. Pu3nuecKue CBOMCTBA
METaJIOB
XuUMHYECKHE CBONMCTBA METAJIJIOB.

44 DIIEKTPOXUMUYECKUHN Pl HAIPSKEHUM bubmmorexa LIOK
METAILTOR https://m.edso0.ru/00ae1156

45 OO6mmue criocoObl MOTyYeHUST METAILIOB. bubnmnoreka [JOK

CmnaBsel. Beraucnenus mo YpaBHCHHUAM

https://m.edso0.ru/00ael1156
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XUMHYCCKHX pCaKHHﬁ, €CJIM OAUH U3
pPE€arcHTOB COACPKUT IMTPUMECHU

46 [MousATHE O KOPPO3UH METAIUIOB buGnnorexa [IOK
PP https://m.eds00.ru/00ae1278
bubmuorexa [JOK
47 [lenounpie MeTaibl https://m.edsoo.ru/00ael14b2
48 OKcuapl ¥ THAPOKCUILI HATPUSA U KAJIUA bubnmorexa LOK
a AP a p https://m.edsoo.ru/00ael4b?2
49 [llenoyno3eMenbHBIC METAJIIbI — KAJIbIIAM bu6mmorexa [IOK
1 MarHUu# https://m.edsoo.ru/00ae15e8
50 Baxueime coemuHEHUS KaJIbLIUI bubnmorexa LHOK
a 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNe U cCUCTEMaTU3ALNS 3HAHUI
JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6nmoreka [JOK
52
YCTpaHEHHUs https://m.eds00.ru/00ae1886
[Ipaktrueckas padora Ne 6 o Teme
53 ")IlzéCTKOCTB BOpBI 1 METOJIBI €€ bubmmorexa [TOK
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmoreka [IOK
54 A 7
TTEOMUIHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
56 XK
cIes0 https://m.edsoo.ru/00ael1d86
57 Oxcuipl, THAPOKCHIBI B coitu xkene3a (1) bubnmuotexa [JOK
u xenesa (I11) https://m.edso00.ru/00ae35e6
58 O00011IEHNE U CUCTEMATU3ALMs 3HAHUI



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

[TpakTuueckas padora Ne 7. Pemenue

59 SKCHEPUMEHTAIBHBIX 33Ja4 110 TEME 1 bubnmoreka [JOK
«BaxHeume MeTajlIbl U UX https://m.edsoo.ru/00ae3de8
COETUHEHUS
Borurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHii, €CIU OJIUH U3

60 PEareHTOB JIaH B U30BITKE WIIA COJICPIKUT 1 bubnmorexa LHOK

M https://m.eds00.ru/00ae1750
npuMecu. Berauciaenus: MaccoBoit 1onu
BBIXO/Ia IPOJyKTa peaKiuu

61 O0o001IeHNEe U CHCTeMAaTU3alus 3HAHUN 1
KonTponbnas paborta Ne4 o teme

62 «Baxxueunmme MeTaibl 1 UX 1
COCITUHEHUS»

63 BemectBa u MmaTepuanbl B TOBCEAHEBHOM 1 bubnnoreka [JOK
JKA3HU YeJI0BEKa https://m.edso0.ru/00ae3f50

64 XUMHYECKOE 3arpsI3HEHNUE OKPYKAIOIIEH 1 bubnuotexa [JOK
cpensl https://m.edso0.ru/00ae4270

65 Ponb xumMun B pereHny 5K0I0rHuecKux 1 bubnuoreka [IOK
npooaeM https://m.eds00.ru/00ae4270

bu6mmoreka [JOK

66 Post XHmiti B SKH3HH HenoBeka 1 https://m.edsoo.ru/00ae0d0a

67 O06o01IeHre U cucTeMaTu3alus 3HaHU| 1

68 Hrorosslii ypok 1

OBIIEE KOJIMYECTBO YACOB I1O 68
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YYEBHO-METOJANYECKOE OBECIIEUEHUE OBPA3OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHUAJIBI JIUISI VUEHUKA

» Xumus, 9 knacc/ ,Kysnenora H.E., Tutora .M., I'apa H.H. Axumonepnoe
obmectBo «M3aatenbeTBo «IIpocBemmenner»

» Xumusi, 8 kiace/ Kysnernora H.E., Tutosa .M., 'apa H.H., Akuronepuoe
obmectBo «M3naTenscTBO «IIpocBeienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

- Pabouas Tetpans. 8, 9 knaccel. ABTopsl: ['apa H.H., AxmetoB M.A.

- Terpaap nnst mpaktuyeckux padot. 8, 9 kimaccol. ABTopsl: ['apa H.H., 3yeBa
M.B.

- 3amayHuk no xumu. 8, 9 kiaccel. ABTopsl: Ky3nenosa H.E., JIekun A.H.

- Metonunueckoe nocodue. 8, 9 knaccel. ABTopbl: AxMeToB M.A., I'apa H.H.

- Meroauyeckoe nocobue «Peamuzaumst  oOpa3oBaTeIbHBIX — MPOTpaMM
€CTECTBEHHOHAYYHOM M TEXHOJOTMYECKOW HANpPaBICHHOCTEH II0 XUMHUHU C
UCIIOJIb30BaHUEM 00opynoBanusi I1ieHTpa «Touka pocta»y. Astopsl: II. U.

becnanos, M.B. Jlopodees. Mocksa, 2021

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

1. Bubnmoreka mudpoBoro odpazoBa-TenpHOr0 KoHTeHTa hitps://lesson.edu.ru/04/08

2. Paboune terpaau s 4-11 knaccoB


https://lesson.edu.ru/04/08

https://hw.lecta.ru/?utm source=prosvet&utm medium=prosvru&utm campaign=di

gital prosvru

3. Oo6maxo 31anui https://oblakoz.ru/?ysclid=Im3uxm9xh6692243948
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OueHnnBanue pe3yJbTaTOB 00y4eHHS 110 XUMHUU
1. OuenuBanmne yCTHOIO OTBETA

«S»: +  J1aH NOJIHBIA U IIPABUIIBHBIA OTBET HA OCHOBAHUM U3YYEHHBIX TEOPUH,

MaTEpPHaJl U3JI0KEH B ONPEACIEHHON JTOrM4YE€CKOM IOCIE10BATEIbHOCTH, TUTEPATYPHBIM S3BIKOM,

OTBET CaMOCTOSITEIIbHBIN.
«4»: ©  71aH NOJHBIA U NPaBUIIbHBIA OTBET HA OCHOBAaHUM U3yYEHHBIX TEOPUH,

MaTepHaj U3JI0KEH B ONPEACICHHON MTOCIEA0BATEIbHOCTH,
* IONYIICHBI 2-3 HECYIIECTBEHHbIE OIMOKH, UCIPABICHHBIC IO TPEOOBAHUIO YUHUTEIS, WIIN JaHHEIOIHBIN U
HEYETKHUH OTBET.

«3In: - JIaH TIOJIHBIM OTBET, HO MPH 3TOM JAOMYIIEHA CYIIECTBEHHAs OIIMOKA MM OTBET HEMOJHBIMU,
MIOCTPOEH HECBSA3HO.
«2»: - oTBeT OOHAPYXMBACT HEITOHUMAHHE OCHOBHOTO COZICpKaHUS Y4eOHOTO MaTepuiIa,

* TOTMYIIEHBI CYIIECTBEHHBIC OIIMOKHU, KOTOPHIE YU-CsI HE MOYKET UCIIPABUTh MPU HABOJIAIIUX BOIIPOCAX
YUYUTEIIA.
2. OueHnBaHue yMeHUil pelIaTh 3a1a4u

«S»: - B JIOTUYCCKOM PACCYKICHHUU U PCUHICHUN HET OHII/I6OK,
3aj1a4ya perieHa pauoHAIBHBIM CIIOCOO0M.
«4»: - B JIOTHYECKOM PACCYKICHUU M PEIICHUH HET CYIIECTBEHHBIX OIIMOOK, IIPU 3TOM 3aj/la4ya PelicHa,

HO HE paIOHAILHBIM CIIOCO00M,
JOIYLICHO He 00Jiee IBYX HECYIECTBEHHBIX OLINOOK.

«3»:© B IIOTHYECKOM PacCYXkJIEHUU HET CYIIECTBEHHBIX OLINOOK,
JIOITyCKAETCsl CYIIECTBEHHasl OLIMOKa B MAaTeMaTHYECKUX pacyeTax.
«2»:°  HUMEIOTCS CYIIECTBEHHbIE OIIMOKH B JOTUYECKOM PACCYKIEHUU U PELICHUU.

3. OueHuBaHHe IKCIIEPUMEHTAIbLHBIX YMEeHHIl (B mpoiecce BBINOJIHEHHS MPAKTHYECKUX
padoT 10 HHCTPYKUMH).
«5»:+ paboTa BBINOJHEHA MTOJIHOCTBIO, C/IeJIaHbl IPAaBUJIbHBIE HAOJIOJICHUS U BBIBOJIBI,
* DKCTIEPUMEHT OCYILECTBIICH 110 TUTaHY, C Y4ETOM TEXHHKH OE€30MAaCHOCTH U MPaBUJ pabOTHI C BEIIECTBAMH
u nmpudopami,
* IPOSIBJIEHBI OPraHU3aLMOHHO-TPYI0BbIE YMEHUS (ITOJIIEP)KUBAETCS YUCTOTAa paboyero Mecra , HopsiIoK Ha
CTOJIE, 5KOHOMHO HUCIOJIb3YIOTCSl PEAKTUBBI).
«4»: - paboTa BBINOJIHEHA, C/ICTAHBI MPABWIbHBIE HAONIONEHUS W BHIBOZIBI: DKCIIEPUMEHT BBINOJHEH
HETOJIHO UM HaOJII0Aal0TCsl HECYILIECTBEHHbIE OIIMOKH B paboTe C BellecTBaMU U TPUOOpaMH.
«3»: - OTBET HEMOJHBIA, paboTa BHINOJHEHA NPAaBWIHHO HE MEHEe 4YeM HaIlOJIOBHHY JOMyIIeHA
CyIIEeCTBEHHas OImMOKa (B X0/€ HKCIIEPUMEHTA, B 00BSICHEHNH, B oopmiieHHH padoThl, o Th mpupabdote
C BEIlleCTBAaMU U MpUOOpaMu), KOTOPYIO ydalluicsa UCIPABIISET IO TPEOOBAHUIO YUUTEIS.
«2»: - JOmyIlEeHbl JBe WM Oojiee CYIIECTBEHHbIE OIIMOKU B XOJ€ JKCIEPUMEHTa, B OOBSCHEHUH, B
odopmiiennn padotsl, o Th npu pabote ¢ BemecTBaMu U npruOOpaMu), KOTOPBIE YHALUHCS HE MOXKET
UCTIPABUT.

4. OuneHUBaHMEe YMEHHWiIl pelIaTh JIKCHEPUMEHTAJbHBbIE 3adauu (CjleayeT YYMTBHIBATH
HA0JII0/IeHUSs] YYUTEJIs ¥ IPEeAbSBIsIeMbIe YUYAIIUMCS Pe3yJbTaThl BHINOJTHEHNS OMBITOB).
«5» - MIaH pemnieHus 3a/1a4ll COCTAaBJICH MPABUIIBLHO, OCYIIECTBIEH MOA00pP XUMUYECKUX PEAKTHBOB U
000pyI0BaHUs, JaHO MOJTHOE OOBSICHEHUE U C/ICTIaHbBI BHIBOIBI.
«4»: - TUIaH pelIeHHs COCTABJICH MPABHUIBHO,
OCYIIIECTBJICH IMOA00p XUMHUECKHUX PEaKTHBOB U 00OPYIOBAHHMS.
JIOTYIIIEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OMTNOOK (B OOBSICHEHUH U BBIBOAX ).
«3»: - IUTaH peIICHHs COCTABIICH MPABHIILHO,
OCYIIIECTBIIEH MOAO0P XMMHUECKUX PEaKTUBOB M 00OPYIOBAHHUS.
JIOTyIIIeHa CYIIEeCTBeHHAsl OMMOKa B 00BSICHEHUH U BBIBOJAX.
«2»: - MOMyIICHHI ABe U Oojiee OMMOKY (B TUTAHE pEIICHUs, B MOAOOpE XMMHUYECKUX, PEAKTHBOB H
o0opynoBaHus, B OOBICHCHUH M BBIBOJIAX ).
5. OneHuBaHHe MUCbMEHHBIX KOHTPOJbHBIX PadoT (HEOOXOAMMO YUYHTHIBATH KA4eCTBO
BBINOJIHEHHSI Pa0OTHI 110 3a1aHUSIM, KOHTPOJIbHAsA Pa00Ta OLlEHMBAETCH B LEJIOM).
«5» - 1aH NIOJIHBIM OTBET Ha OCHOBE M3yYEHHBIX TEOPHi, BO3MOKHA HECYLIECTBEHHAs OIIMOKA.
«4» - TomycTMa HEKOTOpasi HETIOJIHOTAa OTBETA, MOXKET OBITh HE 00Jiee IBYX HECYIIECTBEHHBIX OITUOOK.
«3» - paboTa BBINTOJTHEHA HEMOJHO (HO HE MEHEE YeM HAroJIOBHHY), UMEETCs He 0oJyiee OJHOMN
CYIIECTBEHHOM OUIMOKU M TPH 3TOM 2-3 HECYIIECTBEHHEBIE.



«2»: - paboTa BBINOJIHEHA MEHBIIIE YEM HAIOJIOBUHY,
MMEEeTCsl HECKOJIBKO CYIIECTBEHHBIX OIIMOOK.
OuennBaHue pe3yJibTaTOB 00y4eHHsI 110 HCTOPUH, 001IECTBO3HAHUIO, JKOHOMHUKE, IPABY
OueHka «5» CTaBUTCS, €CJIM YYEHUK:

1.  TloxasbiBaeT riry0OOKOE M MOJIHOE 3HAHUE U IOHUMaHKe BCEro 00bemMa mporpaMMHOT0
MaTepuanga; IOJHOE IIOHMMaHUE CYIIHOCTU pacCMaTpUBAEMbIX IIOHATUMN, SBIEHUN U
3aKOHOMEPHOCTEH, TEOPUd, B3AMMOCBSI3EH.

2. YMeeT cocTaBUTh NOJIHBIN M IPABUJIbHBIA OTBET HA OCHOBE M3YYEHHOI'O MaTepHUaa;
BBIJICJISITh [JIaBHBIE TOJI0KEHHS], CAMOCTOSITENIBHO MOATBEPK1aTh OTBET KOHKPETHBIMHU IPUMEPAMH,
(dakTamMu; CaMOCTOSATENILHO M apryMEHTHPOBAHO JellaTh aHalu3, O0000IaTh, BBIBOMIBIL.
VYcranaBnuBaeT — MeXIpeIMeTHble (HA  OCHOBE paHee MNPUOOPETEHHBIX  3HAHWM) U
BHYTPUIIPEIMETHBIE CBSI3H, TBOPUECKH IIPUMEHSIET MOJIYyYCHHbIC 3HAHUS B HE3HAKOMOW CUTYaIUH.
[TocnenoBarenbHO, YETKO, CBA3HO, OOOCHOBAHHO M 0€30IMO0YHO M3NaraeT y4eOHbIM MaTepuai:
JaeT OTBET B JIOTMYECKOM MOCIEA0BATEIbHOCTU C MCIOJIb30BAaHUEM IHPHUHITON TEPMHUHOJIOTUU;
nenaetT coOCTBEHHBIE BBIBOJBI, (POPMUPYET TOUHOE OIpeAeJeHHEe M HCTOJIKOBAaHHME OCHOBHBIX
MOHSTH; IPU OTBETE HE MOBTOPSET JOCIOBHO TEKCT YUeOHHMKA; U3JIaraeT MaTepuail IUTepaTypHbIM
S3BIKOM; TPABWJIBHO M OOCTOSTENbHO OTBEYAeT Ha JIOMOJHUTENbHBIE BOMPOCHI YUUTEINS.
CaMOCTOATENbHO U PAlMOHAJIBHO MCHOJIb3YET HArjsiAHbIE IOCOOMs, CIPAaBOYHBIE MaTepUabl,
y4eOHHK, JONOTHUTENBHYIO JINTEPATYPY, IEPBOUCTOUYHUKH.

3. CaMoCTOATENbHO, YBEPEHHO U 0€30IIMO0YHO MPHUMEHSIET MOJIY4YEHHbIE 3HAHUS B
pelieHny mpodaeM Ha TBOPUECKOM YPOBHE; I0ONycKkaeT He 0oJiee OJHOr0 He104eTa, KOTOPHIH JIeTKO
UCIPABJIAET IO TPEOOBAHUIO YUUTEIS.

Ouenka «4» cTaBUTCSH, €CJIM YYCHUK:

1.  Tloxa3bIBaeT 3HAHUS BCEro M3YYEHHOTO MPOrpaMMHOr0 Martepuana. Jlaet moiHbi U
MpaBWIbHBII OTBET HAa OCHOBE H3YUYEHHBIX TEOPHIi; JOMYCKAaeT HE3HAYUTEIbHbIE OIIMOKU U
HEJ0YETHI IPU BOCIIPOM3BEIEHUHU N3YUEHHOTO MaTepHUalla, ONPEeIICHUs IOHATUI, HETOYHOCTH NpU
WCIOJIb30BAaHUM HAYYHBIX TEPMHMHOB WJIM B BBIBOJAX U OO0OOIIEHMAX; MaTepHall H3jaraeT B
OTIpeJIeIEHHON JIOTHYECKOH MOCIe0BaTeIbHOCTH, IPU 3TOM JIOIYCKAET OJHY HErpyOyro OIINOKY
i He 0oJiee ABYX HEA0YETOB U MOXKET UX UCHPABUTh CAMOCTOSITENILHO IPU TPEOOBAHUU WIIH NTPU
HEeOOoJIbLION MOMOIIY NpenojaBaress; B OCHOBHOM YCBOMJ y4eOHBIH MaTepuall; MOJITBEPXkAaeT
OTBET KOHKPETHBIMH NPUMEPAMU; IPABUIIBHO OTBEYAET HA JIOTIOJHUTENbHBIE BOIPOCH! YUUTEIS.

2. YMeeT caMOCTOSITENIbHO BBIAETATH IJ1aBHbIE MTOJI0KEHUS B H3YUEHHOM MaTepuaie; Ha
OCHOBaHUU (aKTOB U MPUMEPOB 0000IIATH, AENATh BBIBOJbI, YCTAaHABIMBATh BHYTPUIIPEAMETHbIE
cBs3u. [IprMeHsieT mosyyeHHble 3HAHUS Ha MPAKTHKE B BUJOW3MEHEHHOM CHTYyalluu, COOII0AAeT
OCHOBHBI€ [TpaBMJIa KYJIbTYPbl YCTHOM U MUCbMEHHOW peuH, UCTOIb3YET HayYHbIE TEPMUHBI.

3. He o0Omagaer m0CTaTOYHBIM HAaBBIKOM pPa0OTHI CO CHpPAaBOYHOW JIUTEPATYpOH,
y4eOHUKOM, IEPBOMCTOYHUKAMU (ITPaBHIIBHO OPUEHTUPYETCS, HO paboTaeT MeasieHHo). JlomyckaeT
HerpyOble HapyIIeHus paBu 0pOpMIIEHHUS TUCHBMEHHBIX paboT.

Ouenka «3» cTaBUTCS, €CJIN YYCHUK:

1.  VYcBous ocHOBHOE cojiepKaHHe yueOHOro MaTepuaia, UMeeT MpoOebl B YCBOSHUHN
MaTepuasa, He NMPENATCTBYIOINE JalbHENIIEMY YCBOCHHIO TPOrPAMMHOT0 MaTepHalla; MaTepuanl
U3JlaraeT He CUCTEMaTU3UPOBAHHO, parMEeHTapHO, HE BCET/Ia MOCIEI0BATENIbHO.

2.  Tloka3pIBaeT HEIOCTaTOYHYIO C(OPMHPOBAHHOCTH OTAENBHBIX 3HAHUN U yMEHUIl,
BBIBOJIbI U 000011IEHUSI apTyMEHTUPYET cl1abo, JOMYCKAeT B HUX OLIUOKH.
3. Jlomyctun OmMOKM M HETOYHOCTH B HCIIOJB30BAaHMM HAy4YHOM TEpMHUHOJIOIHUH,

OTpesieNICHUs] MOHATUH JaJl HeIOCTATOYHO YETKHE, HE WCIIOJIb30Ball B KaUECTBE JIOKA3aTeIbCTBA
BBIBOJIBI U 00001IeHUs U3 HAOMIOIeHUH, (PAKTOB MM TOMYCTHII OMIMOKY TIPU UX U3JI0KECHUU.

4, HcnpIThiBaeT 3aTpyIHEHUS B MPUMEHEHUH 3HAHWMA, MPU OOBSICHEHUH KOHKPETHBIX
SBJICHUH Ha OCHOBE TEOPHH, WM B TOATBEPKICHUM KOHKPETHBIX MPUMEPOB MPAKTHUUECKOTO
MPUMEHEHUS TEOPHUH.

o. OTBeyaer HENMOJHO Ha BOMNPOCHl yuuTeds (yImyckas W OCHOBHOE), WU
BOCITPOM3BOJUT COJIEP)KAaHUE TEKCTa ydeOHWKAa, HO HEJOCTaTOYHO TIOHMMAET OTIC/IbHBIC
MOJI0KEHUSI, UMEIOIIUE BaXKHOE 3HAUCHHE B ’TOM TCKCTE.

6. OOHapyXuBaeT HEIOCTATOYHOE TIOHMMaHUE OTJEIbHBIX IIOJOKCHUH TpHu
BOCIIPOU3BE/ICHUU TEKCTa y4eOHMKa (3amucei, MEepBOMCTOYHUKOB) WM OTBEYACT HEIMOJHO Ha
BOIIPOCHI YUUTEJIs, IOMYCKasi OJIHY - JBE TPyObIe OIHMOKH.



OueHka «2» CTaBUTCS, €CJIM YYCHUK:

1. He ycBoun u He pacKkpblUl OCHOBHOE COJIep KaHKME MaTeprala; He Je/laeT BEIBOJIOB U
00001IeHAT.
2. He 3HaeT u He MOHUMAET 3HAYUTEIBHYIO HJIM OCHOBHYIO YacTh MPOTPAMMHOIO

Marcpuraia B Ipc€aciaax MoCTaBJICHHBIX BOIIPOCOB UJIM UMECT ciaabo C(l)OpMI/IpOBaHHBIe 1 HCIIOJIHBIC
3HAaHUA 1 HC YMCCT IPUMCHATH UX K PCHICHUIO KOHKPCTHBIX BOIIPOCOB.

3. Ilpu otBeTe (Ha OAMH BOIPOC) IOMyCKaeT 0oJjiee ABYX I'PYOBIX OIIMOOK, KOTOPBIC
HE MOXET HCIIPABUTH JaXKe MPU TTOMOIIHA YIUTEIIS.
4.  He MOXeT OTBETUTh HH Ha OJIMH MX IIOCTABJICHHBIX BOIIPOCOB.

o. [TonHOCTBIO HE YCBOMI MaTepHUall.






