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IHosicHuTEeNLHAA 3aNIUCKA

CornacHo cBOEMy Ha3HAUYEHUIO TPUMEpHas paboyasi mporpaMma sSBISIETCS OPUEHTHPOM
JUIS COCTaBJICHHsI pabOYMX aBTOPCKHUX MPO-TpaMM: OHA AAET MPENCTaBICHUE O LENSIX, 0OIIei
CTpaTeruy 0Oy4eHUs, BOCIIMTAHUS U PA3BUTUSA O0yYaroIUXCs CPEACTBaMU y4eOHOIro IpeaMera
«XuMUS»; yCTaHABIMBAEeT 00sA3aTeNbHOE IPEIMETHOE COJEepXKaHHue, MpeLycCMaTpUBaeT
paciipesielieHue ero Io KjaccaM M CTPYKTYpHpOBAaHHE €ro IO pasjeilaM M TeMaM Kypca,
olpeenseT KOJUUYECTBEHHbIE U KaueCTBEHHbIE XapaKTEPUCTUKU COAEpKaHUsA; AaéT NPUMEpPHOe
pacripesiesieHue y4eOHBIX 4YacoB IO TEMaTHMYECKUM paslielaM Kypca U PEKOMEHAYEMYIO
(mpuMepHYI0)  IOCIEAOBATENbHOCTh HX  HM3y4yeHUs € Y4€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSA3€H, JIOTMKH Y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaromuxcsi; ONpeneisieT BO3MOXKHOCTU TIpeaMeTa Jjisl peaju3alud TpeOOBaHUM K
pe3yJbTaTaM OCBOSHHSI OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIETO
o0Opa3oBaHus, a TaKKe TpeOOBaHUI K pe3yiabTaTaM 00y4eHHsI XUMHUU Ha YPOBHE L€l n3ydeHus
Ipe- MeTa U OCHOBHBIX BUJIOB Y4e€OHO- IMO3HABaTENIbHOW AEATENbHOCTH/ y4eOHBIX JeHcTBUI
YYEHHKA 110 OCBOEHHUIO y4eOHOT0 COJIepKaHMU.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «XUMMUSD»

Bkmag yuebHoro mpemmera «XuMHUS» B JIOCTHKCHHE II€JIe OCHOBHOTO OOIIEro
o0pa3oBaHus 00YCIIOBJIEH BO MHOTOM 3HAU€HHEM XMMHYECKOW HAyKd B TIO3HAHWU 3aKOHOB
OpUPOABl, B PAa3BUTHM TPOW3BOAMUTENBHBIX CHJI OOIIECTBA W CO3JaHUM HOBOH 0asbl
MaTepUabHON KYJIbTYPHI .

X¥UMHSL KaK 3JIEMEHT CUCTEMBl €CTECTBEHHBIX HayK PacHpOCTpaHHIa CBOE BIHMSIHUE HA
BCce 00]acTH 4YeJIOBEYECKOro CYIIECTBOBaHMS, 3aJajla HOBOE BHJCHHE MHpa, CTana
HEOTHEMJIEMbIM KOMIIOHEHTOM MHUPOBOU KYJbTYphI, HEOOXOANMBIM YCIIOBHEM >KU3HH OOIIECTBA:
3HAHME XUMHUHU CIY)KUT OCHOBOM Juisi (OPMHUPOBAaHUS MHUPOBO33PEHUS UEJIOBEKa, €ro
IPEJICTaBICHUN O MaTEPUAIbHOM €/IMHCTBE MUPA; BAKHYIO POJIb UTPAIOT (hOPMUPYEMbIE XUMUEH
NpEaACTaBJICHHUA O B3aUMOIIPCBpPALICHUAX OSHEPTrHUU U 00 SBOJIIOIIMM BCHICCTB B IIPHUPOJC,
COBpCMCHHAA XHMMHUsS HaIlpaBJICHA Ha PCUICHHUC rI100aJIbHBIX HpO6J'IeM YCTOI\/'I‘II/IBOFO Pa3sBUTHA
4eJ0BEYECTBAa — CBHIPEBOM, JHEPreTUYECKOH, MHIIEBOW M SKOJIOTMYECKOH Oe30MacHOCTH,
npo0JIeM 3/IpaBOOXPaHEHHS.

B ycnoBusx BO3pacTaloLIero 3Hau€HUs XUMHM B KU3HU OOIIECTBA CYLIECTBEHHO
MOBBICUJIACh POJIb XMMUYECKOT0 00pa3oBaHus . B miaHe conpanu3anuy oHO sBISETCS OAHUM U3
ycIoBUHA (POPMUPOBAHMS MHTEIUIEKTA JINYHOCTU U TAPMOHUYHOTO €€ Pa3BUTHUSA .

COBpCMeHHOMy YCJIOBCKY XHWMHYCCKHUEC 3HaAHUA H€06XOI[I/IMI>I JJIs HpI/IO6peTeHI/I$[
OOMIEKYIbTYPHOTO YPOBHSI, TIO3BOJISIOIIETO YBEPEHHO TPYIAHUTHCS B COIMYME M OTBETCTBEHHO
y4acTBOBATh B MHOT0OOpa3HOM >KM3HM OOIIecTBa, OIS OCO3HAHMSA BAXKHOCTH Pa3yMHOTO
OTHOWIEHUS] K CBOEMY 3/I0POBBIO M 3[JOPOBBIO JPYTUX, K OKpYXaroUled MPUPOJHON cpene, ULl
IPaMOTHOTO TOBEIECHUS MIPU UCIIOIB30BAHUN PA3IMYHBIX MAaTEPUAIOB U XMMUUYECKUX BEIIECTB B
MOBCEHEBHOM KU3HHU.

Xumuueckoe o0pa3oBaHHWE B OCHOBHOW IIKOJE SIBISETCS 0a30BBIM MO OTHOIIEHHIO K
cucrteMe O0IIero XUMHUECKoro oopazoBanus. [103TOMYy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO
peann3yer NpHUCyIIHe OOIeMy XMMHUYEeCKOMY OOpa30BaHMIO KIFOUEBBIC IIEHHOCTH, KOTOPBIE
OTPaXKAIOT TOCYAAPCTBEHHBIC, OOIIECTBEHHBIE W WHIWBHAYAIbHBIE TOTPEOHOCTH. OTHUM



OIpeNieNsIeTCsl CYIIHOCTh 00LIel cTpaTternu o0ydeHHsl, BOCIIUTAHHUS U Pa3BUTHs 0OydarOLIUXCs
CpeACTBaMHU Y4eOHOT0 IpeaMeTa « XUMHS.

N3yuenue npenmera:

1) cnocoOcTByeT peanm3alMd BO3MOXKHOCTEH M caMOpa3BUTUSA U (hopMUpOBaHHS
KYJIBTYPBI JINYHOCTH, €€ 001Iel U (PyHKINOHATBHON IPaMOTHOCTH;

2) BHOCUT BKJIaJ B (OPMHPOBAHHWE MBILIUIEHUS U TBOPYECKUX CIOCOOHOCTEH
HOJPOCTKOB, HAaBBIKOB MX CaMOCTOSTENbHON y4eOHOM AEATeNIbHOCTH, KCHEPUMEHTAIbHBIX U
UCCIICIOBATEIbCKUX ~ YMEHMH, HEOOXOAMMBIX  Kak B IIOBCEJHEBHOW >KM3HH, TaKk U B
npodecCHOHAIBHOM 1 TeIbHOCTH;

3) 3HAaKOMUT €O cHenu(UKON HAYYHOTO MBIIUICHHUS, 3aKJIabIBAET OCHOBBI I[EIOCTHOTO
B3IJIA/1a Ha €JMHCTBO MPHUPOJIBI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAalloM B (HOpMUPOBAHUH
€CTECTBEHHO-HAay4YHON I'PaMOTHOCTH IIOJIPOCTKOB;

4) cnocoOcTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K IpPUPOJE, K 4YeJIOBEKY, BHOCHUT CBOH BKJIaJ B 3KOJIOTMYECKoe OOpa3oBaHHE
LIKOJIbHUKOB

Ha3Bannble HampaBieHuss B OOy4eHHHM XHUMHUM o0eclieuuBaroTca crenudukoit
COJIep)KaHUsl IPEAMETa, KOTOPBIM SBISIETCA IEJAarorM4ecKd aJalTUPOBAHHBIM OTPaKEHHUEM
0a30BOM HAyKU XMMHUH Ha ONPEICIEHHOM dTare e€ pa3BUTHS.

Kypc xumMunu OCHOBHOW IIKOJBI OPUEHTUPOBAH HA OCBOEHUE OO0YYarOIIMMUCA OCHOB
HEOPraHMYECKOM XUMHUM U HEKOTOPbIX IOHATHMM U CBEIEHUM 00 OTHEIbHBIX OO0BEKTax
OPraHUYEeCKON XUMHH.

CrpykTypa coaepkaHusi mpeamera cpopMupoBaHa Ha OCHOBE CHCTEMHOIO IOJXO0/a K
ero uzyueHuro. CoJlepkaHue CKJIaJbIBAETCS U3 CUCTEMBI MOHATHH O XMMHUYECKOM JJIEMEHTE U
BEIIECTBE M CHCTEMbl IMOHATUH O XUMHUYECKOW peakiuu. OOe 3TU CHCTEMbl CTPYKTYPHO
OpraHU30BaHbl 110 MPUHIMILY IOCIEA0BATENBHOIO PAa3BUTUS 3HAHUN HA OCHOBE TEOPETHUYECKUX
IIPEJCTaBICHUA pa3HOrO YPOBHs: aTOMHO- MOJIEKYJSIPHOIO YYE€HHs KaK OCHOBBI BCETO
€CTeCTBO3HaHM, ypoBHs Ilepmonnueckoro 3akoHa /[ . M . MeHaeneeBa kak OCHOBHOIO 3aKOHA
XUMHHM, YYEHHS O CTPOEHHUM aToMa U XUMHYECKOM CBfA3M, TMpeAcTaBlIeHUuil 00
ANEKTPOJIUTUYECKON  TUCCOLMALMU  BEIIECTB B  pacTBOpax . TeopeTHYecKue 3HaHUS
paccMaTpuBalOTCS HA OCHOBE OMIMPUYECKHM TOJYYEHHBIX U  OCMBICIEHHBIX (aKTOB,
pa3BUBAIOTCS MOCIEA0BATENFHO OT OJHOTO YPOBHS K JPYTrOMY, BBITOIHSS (PYHKIIUU OObSICHEHHS
U IPOTHO3MPOBAHUS CBOMCTB, CTPOCHHS M BO3MOJKHOCTEM IPAKTUYECKOTO IPUMEHEHUS U
MIOJIyYEHUS U3y4aeMbIX BEIIECTB.

Takast opraHuzaiusi coJepKaHUs Kypca CIIOCOOCTBYET NPEACTaBICHUI0 XUMHYECKOM
COCTABJISIIOIIEH HAay4HOW KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOW NpHUpoAbl. TeM caMbIM
oOecrieunBaeTcs BO3MOKHOCTh (POPMHUPOBAHUS y OOYUaIOIIUXCSl LIEHHOCTHOTO OTHOILIEHUS K
Hay4HOMY 3HAaHHMIO M METOJaM II03HaHUS B HayKe. BaXHO Takke 3aMETHTh, YTO OCBOCHHE
COZIepXKaHUs Kypca IPOUCXOAUT C NPHUBJICYCHHEM 3HAHUN W3 paHee M3YYEHHBIX KYypCOB:
«Oxpyxaromuit Mmup», «buonorus . 5—7 kiacce» u «dusuka . 7 Kmacey.

HEJN N3YYEHUSA YYEBHOI'O IPEJJMETA «XUMMUS»

K nHampaBieHuio NepBOCTENIEHHONW 3HAYMMOCTH MpU peau3alu o0pa3oBaTeIbHBIX
byHkuii npeamera «XUMHS» TPAIULIUOHHO OTHOCAT (OPMUPOBAHHWE 3HAHUH OCHOB
XUMHYECKON HayKH KaK 00JIacTH COBPEMEHHOT0 €CTECTBO3HAHMS, IPAKTUUYECKON AeSITeIbHOCTU
YyelloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOH KyNbTypbl. 3ajaya MpeIMeTa COCTOUT B
(GOpMUPOBAHUN CHUCTEMBl XMMHUYECKHX 3HAHUM — BaKHEMIIUX (AKTOB, MOHATUN, 3aKOHOB U



TEOPETUYECKHUX MOJIOKEHUU, AOCTYMHBIX 00O0OIIEHUIH MHPOBO33PEHUYECKOTO XapakTepa, S3bIKa
HayKd, 3HAHUM O HAYYHBIX METOJaX M3y4YeHUs BELIECTB U XMMHUYECKUX PEaKIMi, a TakkKe B
(OopMHpPOBAHUU U PA3BUTUU YMEHHUU M CHIOCOOOB AEATEIHHOCTH, CBSI3AHHBIX C IUIAHUPOBAHUEM,
HaOJIOZIGHWEM ¥ TIPOBEJCHHEM XHMHYECKOTO OSKCIEPUMEHTa, COONIOJICHHEM TpaBHI
0e301acHOro o0palieHus ¢ BEMIeCTBAMH B TOBCETHEBHON JKHU3HHU.

Hapsiny ¢ 3Tum nenu nzydeHus npeaMera B IporpaMMe YTOYHEHbI U CKOPPEKTUPOBAHBI
C yd4€TOM HOBBIX HPHOPUTETOB B CHCTEME OCHOBHOro o0mero obOpa3oBanus. CerogHs B
o0Opa3oBaHuM 0co00 3HAUYMMOM TPHU3HAETCS HANPABICHHOCTh OOy4YeHHS Ha pa3BUTHE W
caMOpa3BUTHE JMYHOCTH, (opMUpoBaHHE €€ HUHTEIUIEKTa U o0med KyiabTypbl. OOyudeHue
YMEHMIO YYMTHCS U IPOAOJIKATh CBOE 00pa30BaHUE CAMOCTOSTENBHO CTAHOBUTCS OJHOW W3
BOKHEHIINX (PYHKIUI yIeOHBIX IPEIMETOB .

B cBs13u ¢ 3TUM IIpU M3Y4EHUU NIPEAMETA B OCHOBHOM ILIKOJIE JOMUHHUPYIOIIEE 3HAUEHUE
IPUOOPETHN TaKUE LIETH, KaK:

(¢hopMUpOBaHNE UHTEIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOI K CaMOOOpPa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEILHOMY NPUHATHUIO PEIICHUN, CIOCOOHON ananTupoBaThCsi K
OBICTPO MEHSIOIINMCS YCIOBUSM KU3HU;

HANpaBJIEHHOCTh OOy4YeHUS HA CHUCTEeMAaTUYeCKOe TMPUOOIIEHUE YyYalluxcsi K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4HbIM  METOJaM  IO3HaHUS,
(GOpMHUPYIOIUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XMMUU;

oOecriedeHne yCJIOBUHM, CIIOCOOCTBYIOMIMX MPUOOPETEHHIO OOYYaIOIIUMUCS OIBITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHMA M CaMOIIO3HAHMsI, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAbHOE 3HAUCHUE I PA3IMUHbIX BUIOB JESATEIBHOCTH,

dbopMUpOBaHHE YMEHHH OOBSICHATH M OLEHUBATH SIBJICHHS OKPYXKAIOIIEr0 MHpa Ha
OCHOBAHUU 3HAHWUM U ONBITA, NOJIYYEHHBIX [TPU U3YYCHUH XUMHUH;

¢dbopMupoBaHUEe Y 00yUaIOIIUXCsl TYMAHUCTUYECKUX OTHOIICHUN, TOHUMAaHUS LIEHHOCTU
XUMHUYECKHUX 3HAHHUM Ui BBIPAOOTKU KO- JIOTUYECKHU IIETIECO00pa3HOro MoBe/IeHUsl B OBITY U
TPYAOBOM JEATEIBHOCTH B LIEJISIX COXPAHEHUS CBOErO 3J0POBbSI U OKPYKaro- IIEH MPUPOIHOM
Cpelibl;

pa3BUTHE MOTHBAIUU K O0yUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEM, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npouis ¥ HaMpaBICHHOCTH JalbHeHIIero o0yueHus.

MECTO YYEBHOTI' O IIPEJIMETA «XUMMUS» B YHEBHOM IIVIAHE

B cucreme o6mero o6Opa3oBaHus «XUMHsS» IpHU3HAHA O00s3aTEIbHBIM Yy4EOHBIM
IpeIMETOM, KOTOpPBIH BXOJIUT B COCTaB MpeAMETHON obnactu «EcTecTBEeHHO-HAy4YHBIE
IIPEAMETBI».

VY4eOHbIM MJIaHOM Ha €€ n3y4yeHue oTBeIeHO 136 yueOHbIX YacoB — 1O 2 U B HEJIEINIO B
8 1 9 Kmaccax COOTBETCTBEHHO.

Jist KaxJ10ro Kiiacca MpelycCMOTPEHO pe3epBHOE yueOHOe BpeMsi, KOTOPOE MOKET OBITh
UCMOJIb30BAaHO  YYaCTHMKaMHM 00pa30BaTENIbHOTO Ipolecca B LeMIX  (HOpMUPOBAHHS
BapUaTHUBHON COCTaBIIAIONICH coOAep)KaHUS KOHKpETHOM pabodeid mporpammbl. IIpu 3ToM
oOsi3aTenbHasi (MHBAapHaHTHAas) YacTh COJEpXKAaHUA MpeaMeTa, YCTaHOBJIEHHas NPUMEPHOU
paboueill mporpamMMoil, ¥ BpeMs, OTBOAMMOE Ha €€ H3yueHHUe, JIOJDKHBI OBITh COXpaHEHbI
MOJIHOCTBIO.

B crpykType mpumepHoil paGouell mporpamMmbl Hapsay C HOSICHUTEIBHOW 3amUCKOM
BBIJICTICHBI CIIELYIOIINE PA3ACIIBL:



TJIAHUPYEMbIE Pe3yJIbTaThl OCBOCHHS Y4eOHOro mpeamMera «XuMHUs» — JIMYHOCTHBIC,
METANpPEIMETHBIE, IPEAMETHBIE;

coJiepkaHue y4eOHOTo mpeameTa « XUMUsD 10 rojiaM 00ydeHus;

MPUMEPHOE TEMATUYECKOE IUIAHUPOBAHUE, B KOTOPOM JETAJIU3UPOBAHO COJEPKAHUE
KaXJ0M KOHKPETHOM TEMBbI, YKa3aHbl KOJMYECTBO YacOB, OTBOJAMMBIX Ha €€ HU3y4Y€HUE, U
OCHOBHBIC BHUJBI YYCOHOW JEATEILHOCTH YYCHHKA, (OpMUpPYEeMble IPU H3YyYECHUU TEMBI,
NpuBEeAEH NEpPEYeHb JIEMOHCTPALMM, BBIMOJHSAEMBIX YUYUTEIEM, U IMEPEYECHb PEKOMEHYEMBIX
J1a00PATOPHBIX OIBITOB M MPAKTUYECKUX Pa0OT, BBITIOJIHICMBIX YUalTUMUCS.

COJAEPKAHUE YYEBHOI'O IIPEJIMETA «XUMMUS»

8 KJIACC (68 1yacoB)

[lepBoHavalIbHBIE XUMUYECKUE TTOHATHUS

[Ipeamer xumun. Pons xuMuu B u3HM yenoBeka. Tema u BemiecTBa. dusnueckue
CBOICTBa BeIIECTB. ArperarHoe coctosiHue BemiecTB. [IoHsATHE 0 MeTo/aX MO3HAHUS B XUMHUHU.
XuMmus B cucteme HayK. YucTsie BemiecTBa U cmecu. CriocoObl pas/ielieHus cMecei.

ATOMBI M MOJNEKYNbl. XUMUYECKUE 3JeMEeHThl. CHMBOIBI XMMHUYECKHUX 3JEMEHTOB.
[TpocTeie U clloKHBIE BElIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckasi (¢opmyna. BaleHTHOCTP aTOMOB XHWMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBast 1011 XUMHUYECKOI'O DJIEMEHTA B COEMHEHUH.

Ou3nyeckue U XUMHUYECKHE SBJICHHS. XUMHYECKas peakius U e€ MpU3HaKU. 3aKOH
COXpaHEHMSI MACChl BEIIECTB. XuMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

XUMUYECKUI SKCIEPUMEHT: 3HAKOMCTBO C XUMHUECKOH MOCY/I0H, C TIpaBUIIaMH pabOThI
B jaboparopun U mnpuémMamu oOpaieHus ¢ J1abopaTOpHBIM OOOpYIOBAaHUEM; HU3YYECHUE U
onucanue (PU3NYECKUX CBOMCTB 00pa3IOB HEOPTaHWYECKUX BEIIECTB; HAOIIOIeHNE (PU3MUECKUX
(nnaBieHHE BOCKA, TasHUE JIbJ]a, paCTUPAaHUE caxapa B CTYINKE, KUIIEHUE U KOHJEHCAlHs BOJIbI)
U XUMHUYECKUX (FOpEHHME CBEYM, MPOKAIMBAHME MEAHON IPOBOJIOKH, B3aUMOJEHUCTBHE Mela C
KHUCJIOTOM) sIBIEHUM, HaOJII0/IEHNE M ONUCAaHUE MPU3HAKOB IPOTEKAHUS XUMUYECKUX peakuuit
(pa3noxeHue caxapa, B3aUMOJACWCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapus, paziokKeHHe
ruapokcuaa menu(Il) mpu HarpeBanuu, B3auMoieicTBUE kene3a ¢ pacTBopoM conu Meau(Il));
u3yueHre crnocoOoB pasjeNeHust cMecel (C MOMOIIbI0 MarHUTa, (pUILTPOBAHUE, BHIIAPUBAHHE,
TUCTHIUIAIMS, XpomaTorpadus), MPOBEACHHWE OYUCTKM TIOBAPEHHOW CONW; HAOMIOJAeHHE U
ONMCAHNE PE3yJIbTaTOB MPOBEACHUS OMNbITa, WILIIOCTPUPYIOIIErO 3aKOH COXPAHEHMsSI MacChl;
CO3/aHHE MOJIETIEN MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Baxnelimne npencTaBUTENM HEOPraHWYECKMX BeEIIeCTB. Bo3ayx — cmech ra3os.
CocraB Bo3nyxa. Kucimopong — smeMeHT U mpocTtoe BemecTBO. HaxoxneHwe Kuciaopoja B
npupoje, ¢pu3nvyeckue M XUMHUYECKHe cBoicTBa (peakiuu ropenus). Oxcuabl. [Ipumenenue
kucioposaa. CriocoObl MogydeHus KUcIopoaa B 1a00paTOpHH U MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoja B npupojae. O30H — ajuioTporHas MOAU(UKALIKs KUCIOpOa.

TernoBoit 3¢ddekr xumuyeckoi peakuuu, TEPMOXHUMHUYECKHE YpPaBHEHHs, 5K30- H
SHAOTEpPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bogopon — nanemeHT u mpoctoe BemectBo. HaxoxkneHue Boaopoga B HpHPOJE,
buznyeckrue 1 XuMHUYECKHEe CBOMCTBA, PUMEHEHHE, ClIOcoObI ofyueHus. Kucnorsl u comu.



KomnuecTBo BemectBa. Monb. Mossipaast Macca. 3akoH ABoraapo. MossipHbI 00bEM
ra3oB. Pacuérel N0 XMMUYECKUM YPaBHEHUSIM.

®usnueckue cBoucTBa BOAbBl. Boma kak pactBoputens. PactBopbsl. HacklieHHblE U
HEHACBIIICHHBIE PACTBOpPBI. PacTBOpMMOCTH BewecTB B BoJe. MaccoBas 10js BELIECTBA B
pacTBope. XuMH4eckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B MpPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHUpoAe. 3arpsA3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukauus neoprannueckux coenuHeHuit. Okcunpl. Knaccudukanus okcuaos:
coJyieoOpa3yroriye (OCHOBHBIE, KUCIOTHBIC, aM(poTepHbIe) U HeconeoOpasytome. Homenkinarypa
OKCHJOB (MEXAyHapojHas U TpuBHajibHas). Dusnueckne M XMMHYECKHE CBOWCTBA OKCHJIOB.
ITonmy4yenue OkCUI0B.

OcHoBanus. Knaccudukaruss OCHOBaHHA: MIENOYM M HEPACTBOPUMBIC OCHOBAHHUS.
Homenknarypa ocHoBaHuii (MexXAyHapoaHass U TpuBUaibHasA). Duznyeckue M XUMHUYECKUE
cBoiicTBa ocHOBaHMH. [lomydyeHne ocHOBaHMIA.

Kucnotel. Knaccudukamust kucnor. Homenknarypa KucioT (MEXIyHapoaHas H
TpuBHasbHasA). DU3HUecKUe U XUMUYECKHE CBOIMCTBa KUCIOT. Pan aktuBHOCTH MeTaioB H. H.
bekerosa. [lonyuenue Kucior.

Comu. HomeHnknatypa cosieli (MexayHapoAHas W TpuBUaibHas). dusmueckue u
XUMHYeCKHe cBorcTBa coneil. [lomyuenue cosel. I'eHeTndeckas CBA3b MEXAY KIAcCaMH
HEOPraHNYECKUX COCTMHEHUM.

XHAMHMYECKUN DKCIEPUMEHT: KadeCTBEHHOE OIPEICIICHUE COACPKAHUA KHUCIOpOJa B
BO3/yX€; MOTy4eHHE, cCOONpaHue, paclio3HaBaHUE U U3yYEHUE CBOWMCTB KUCIOPO/1a; HaOII0IeHNE
B3aUMOJICUCTBUS BEILECTB C KUCIOPOAOM M YCJIOBHUS BOSHUKHOBEHHMS M NPEKPAILECHUS] TOPEHUS
(moxapa); O3HAKOMJIEHHE C oOOpa3laMd OKCHJOB M OIKMCAaHHWE WX CBOICTB; IOJIy4YeHHE,
coOupaHue, pacrno3HaBaHUE W H3YYEHUE CBOICTB BoAopoja (TOpeHHe); B3aUMOJCUCTBUE
Bojopoaa ¢ okcumom Mmenu(Il) (Bo3MOKHO HCIONB30BaHME BHUECOMATEPHANIOB); HAONIOJCHUE
00pa3110B BEUIECTB KOJINYECTBOM | MOJIb; HCCIEI0BAaHUE OCOOCHHOCTEN pacTBOPEHUS BEILIECTB C
pa3IMYHON PaCTBOPUMOCTBIO; MPHUTOTOBJICHHE PACTBOPOB C OMPEAECIEHHOW MacCOBOM J0JIei
pPacTBOPEHHOTO BEIIECTBA; B3aUMOJICHCTBUE BOABI C MeTallaMH (HATpUEM U KaJlbLUEM)
(BO3MOYHO HCIIOJIb30BAaHME BHJIEOMATEPUANIOB); ONPEEIIEHUE PACTBOPOB KUCIIOT M ILEI0YEH C
MOMOIIIBI0 MHJUKATOPOB; HCCIIEAOBAaHME OOpa3lloB HEOPraHUYECKUX BEIIECTB PAa3IUYHBIX
KJIACCOB; HAOJIIOJIEHHME W3MEHEHMsS OKPAacKM HHIUKATOPOB B PAcCTBOpax KHUCIOT U IIEJIOYEH;
u3zyueHue B3aumojeiictBus okcuga wmenu(Il) ¢ pactBopoM cepHOM KHCIOTBI, KHCIOT C
MeTaJlJIaMH, peakUuil HEHUTpalu3aluuy; IOJyYEeHUE HEPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE
OJIHOIO0 MeTajula JIPYyTMM M3 pacTBOpa COJM; PEIICHHE SKCIEPUMEHTAIBHBIX 337a4 [0 TeMe
«Baxneinmme KiIaccel HEOPraHMYECKUX COCUHEHUIN.

[lepnonnueckuit 3akoH u Ilepmonnueckas cucreMa XUMHYeckux snemeHToB [[. U.
MenneneeBa. CtpoeHne aToMOB. XUMHYECKas CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
peakuum.

[lepBble MONBITKM KiIAacCHU(PUKALMKM XMMHUYECKHX 3yeMeHTOB. [loHaTtme o rpymmax
CXO/IHBIX 3JIEMEHTOB (IIEJOYHbIE U MIETOYHO3EMENIbHbIE METaJUIbI, raIOTeHbl, HHEPTHBIE T'a3bl).
OJeMeHThl, KOTOopble 00pa3yloT am(oTepHble OKCUABI U THAPOKCHUIbL. [leproanyeckuii 3aKoH.
Ilepnonnueckas cucremMa xumuueckux sneMeHToB J[. M. MenpeneeBa. KoporkonepnonHas u
muHHOonepuoaHas Gopmbl  Ilepuonuueckoit cucrtembl Xxumuueckux osiaemeHtoB [ .
MenneneeBa. Ileproapl u rpynnbl. PU3HMYECKUH CMBICHI MOPSAAKOBOIO HOMEpa, HOMEpPOB
MIEPHO/1a U TPYIIIBI 2JIEMEHTA.



Crpoenne aromoB. CoctaB aToOMHbIX saep. HM3orombl. OnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMHUYECKHX 3JIeMeHTOB [leproandeckoil cucTeMbl
. W. MeHnneneeBa. XapakTepUCTUKAa XHMHUYECKOIO 3JIEMEHTAa II0 €ro IMOJOXEHUIO B
[lepuonnueckoii cucreme [[. . MenneneeBa. 3akOHOMEPHOCTH M3MEHEHHs pajnyca aTOMOB
XUMHUYECKUX DJEMEHTOB, METaUIMUYECKMX M HEMETANIMYECKHX CBOMCTB MO Tpynmnam u
nepuogaMm. 3HaueHue llepuoanueckoro 3akoHa u Ilepuonnyeckoil cHUCTEMBl XUMHYECKHX
3JIEMEHTOB JJIsl pa3BUTHUS HayKH U nipakTuku. [[. 1. MenaeneeB — y4€HbIN U rpaXkJaHUH.

Xumuyeckass  cBs3b.  KoBaneHTHas ~ (moJjisipHass M HEMNOJSIpHAs)  CBSA3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKHUX AJIeMEHTOB. MloHHAas! CBSI3b.

Crenenb okucienus. OKUCIUTEIBLHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccs
OKHUCJICHUS U BOCCTAaHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMHUYECKUH JKCIEPUMEHT: H3ydeHHE OOpa3llOB BEIIECTB METAJJIOB U HEMETAaJIOB;
B3aUMOJICHCTBUE TUJIPOKCUA IIMHKA C pacTBOpaMU KHUCIOT U LIEJOYEH; MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue, peakuuu
pa3I0KEHUS, COSTUHEHU ).

Me:xnpeamMeTHbIE CBSI3U.

Peanuzamusi MexnpeaMeTHBIX CBA3eM NpU M3YyYeHMM XHUMHM B 8§  Kjacce
OCYIIIECTBIISICTCS Yepe3 HUCIOJIb30BaHUE KaK OOIUX €CTECTBEHHOHAYYHBIX IOHSATHH, TaK W
MOHSTUH, SBIISIOIIUXCS CUCTEMHBIMU ISl OTJEIBHBIX MIPEAMETOB €CTECTBEHHOHAYYHOTO ITUKJIA.

OOmme ecTecTBEHHOHAYUYHbIEC TOHSTHS: HAy4HbIM (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJM3,  CHUHTE3,  KIacCHU(UKAIUsi,  I[EePUOJUYHOCTh,  HAONIONEHUE,  OIKCICPHMEHT,
MOJIeJTUPOBAHUE, U3MEPEHHUE, MOICIIb, IBJICHHE.

@dwuszuka: marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH], H30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKUU 3apsl, BEUIECTBO, TeJ0, O0BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (U3WYECKHUE BETUYMHBI, €AUHHIIBI U3MEPEHHs, KOCMOC, MIIAHETHI,
3BE3461, ComHIIE.

buonorust: potocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE TOPOABI, TIOJIE3HBIC
HCKOITaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTtBo n xumnueckas peakuus. llepnonnuecknii 3akoH. Ilepuoauueckast cucrema
xummnueckux snemeHToB J[. . MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUNU
CBOMCTB XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kajaus, KaJIbLHUI U UX COCINHEHUN B
COOTBETCTBUHU C MOJIOKEHUEM 3JIEMEHTOB B lleproanueckoil cucreMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemniecTBa: BUAbl XMMHYECKOW CBSI3U. THUIBI KPUCTAUIMUECKUX DPEIIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBa OT THUIA KPUCTAUIMYECKOM PEMETKHM W BHJIA XUMHYECKON
CBSI3H.

Knaccupukanus ¥ HOMEHKJIaTypa HEOPraHWYECKHUX BEIIECTB (MEXIyHapoAHas U
TpUBHAJIbHAsA). XHMHUYECKHE CBOMCTBA BEILIECTB, OTHOCAIIMXCS K pa3Iu4HbIM KjaccaM
HEOPraHMYECKUX COECAUHEHNN, TeHETUYECKasl CBSI3b HEOPraHMUECKHUX BEILECTB.

Knaccugukaius XuMHUecKuX peakiuii o pa3IuuyHbIM MpU3HaKaM (TI0 YHUCITY U COCTaBy
YYaCTBYIOIIMX B pEaKIUU BEIIeCTB, MO TEMJIOBOMY 3(QeKTy, Mo H3MEHEHUIO CTeleHeu
OKHCIICHUS] XUMHYECKUX 3JIEMEHTOB, 110 OOpPaTUMOCTH, MO YYacTHIO KaTaau3aropa). JK30- U
SHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKHE YPAaBHEHUSI.



[TonsiTHEe O CKOPOCTH XUMHUYECKOUW peakiuu. [loHaTre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. llonstue o
XUMHYECKOM paBHOBecud. DakTopbl, BIUAIOIME HA CKOPOCTh XUMHYECKOW pEaKkUUM U
[10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCINTENFHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, 3JCKTPOHHBIA OajaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakiuu. CocTaBleHHE YPaBHEHUH OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOT 0 OaaHca.

Teopust IEKTPONUTUYECKOW  TUCCOLMALUU. ODJIEKTPOJIUTHl U HEIIEKTPOJIUTHIL.
Karuonsl, annonbl. MexaHu3Mm OUCCOLMAIMU BEIIECTB C PA3IMYHBIMU BUIAMH XUMHYECKOU
cBs3u. Cremnensb nucconmanuu. CUIbHBIE W CIa0bIe AJIEKTPOJIUTHL. Peaknmu moHHOTO OOMEHa.
VYcnoBus npoTekaHus peakiuil HOHHOrO 0OMEHa, IOJHbIE U COKpPAlIEHHbIE MOHHBIE YPaBHEHUS
peakiuii. CBOHCTBa KHCIOT, OCHOBaHMH W COJIGH B CBETe MpeACTaBIeHUN 00
AIIEKTPOJINTUYECKON Juccouuanuu. KauecTBeHHble peakuuu Ha HoHBIL. [loHsTHE O ruaponuse
COJICH.

XUMUYECKUI HKCIIEPUMEHT: O3HAKOMIIEHHE C MOJCNSIMU KPHUCTAJUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METaJUIOB M HeMeTauioB (rpadura U anmasa), CJIOKHBIX BEIIECTB
(x7Jopuaa HaTpus); HCCIEAOBAHHME 3aBUCUMOCTH CKOPOCTH XHWMHUYECKOW peaklud OT
BO3/ICICTBUS pa3IMUYHbIX (PAKTOPOB; HUCCIIEIOBAHUE AIEKTPOIPOBOJAHOCTH PACTBOPOB BEIIECTB,
mpouecca  AMCCOLMAIMM  KUCJIOT, I1iejJoded U coled  (BO3MOXKHO — MCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB); MPOBEAECHUE OINbBITOB, WIUIIOCTPUPYIOLIMX MPU3HAKH MPOTEKaHUs peakluid
HOHHOTO oOMeHa (oOpa3oBaHME OcCajaKa, BBIIEJICHHE Tasza, OOpa3OBaHHE BOBI); OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEakiuil (TOpeHHe, peakiuu
pa3joXKeHUs, COEIUHEHHMs); pacrno3HaBaHHE HEOPraHWYECKUX BEIIECTB C  IOMOIIBIO
KaueCTBEHHBIX PEaKIUi Ha HOHBI; pEIICHUE YKCIIEPUMEHTaIbHBIX 3a/1a4.

Hemeranmbl u ux coennHeHus

OOmiass xapakTepucThKa raioreHoB. OcoOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHbIE
crenieHn okuciieHus. CTpoeHne M (U3NYECKUE CBOMCTBA MPOCTBHIX BELIECTB — TaJOr'€HOB.
XvMHYEeCKHEe CBOMCTBA Ha IMpUMeEpe XJjopa (B3aUMOJCIHCTBHE C MeTaUlaMM, HEMETaJUlaMH,
mienoyamu).  XuopoBoaopod. ConsiHas KHUCIOTa, XHUMHYECKHE CBOWCTBA, IOJIY4YEHHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OOmast xapakrepuctuka 37neMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB —
KHCTIOpOJia M Cepbl. AJUIOTPOINHBIE MOIU(MUKAIIMKA KUCIOPOJa U Cepbl. XUMHUYECKUE CBONCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYecCKue M XUMHYecKue CBoMcTBAa. OKCHUIBI Cephbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE M XMMHUYECKHE CBONCTBA
(obmupe kak MpeACTaBUTENS Kiacca KHCIOT M coenuduueckue). XUMHUYECKHE peaklu,
JIeKale B OCHOBE MPOMBIIUIEHHOTO crioco0a nmoimyueHust cepHoil kuciotel. [Ipumenenne. Conu
CEpHOI KHUCTIOTHI, KAUeCTBEHHAs peakius Ha cynbhar-uoH. HaxoxaeHue cepsl u €€ coeIMHEHUI
B NpUpoJe. XUMHUUECKOE 3arpsA3HEHUE OKPY’KAIOIIEH Cpeabl COEAMHEHUSAMU CEpbl (KUCIOTHBIE
JIOX/IM, 3arpsiI3HEHHE BO3/1yXa M BOJOEMOB), CIIOCOOBI €ro Mpe0TBPaIeHuUS.

OOmiast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOSHHsSI aTOMOB,
XapaKTepHbIE CTENEeHM OKHUCIEHUA. A30T, paclpocTpaHeHHEe B Npupoje, (Qusudeckue u
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andeckue 1 XuMHYecKue
CBOICTBa, nonydyeHue u npuMeHeHue. Conu aMMOHMS, UX (PU3HUECKHE U XUMHUYECKUE CBOMCTBA,
npuMmeHeHue. KauecTBeHHass peakuys Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ IMOJIy4eHHE,



bu3nvecKkue W XHUMHYECKHE CBOMCTBa (OOIIMe Kak TPEICTaBUTENsS Kiacca KHCIOT |
cnenuduyeckne). Mcnonpb3oBaHUE HHUTPATOB W COJIEH aMMOHHSI B KAadyeCTBE MUHEPATbHBIX
yno0peHuil. XuMHU4YECKOe 3arpsi3HEHUE OKPYXKaloleh cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JIOK]IH, 3arpsi3HEHUE BO34YyXa, IOUBHI U BOJOEMOB).

docdop, amnorpornHsie MogudpuKayu Gpocdopa, puzndeckre 1 XMMUIECKHAE CBOKUCTBA.
Oxkcua pocdopa(V) u dochopnas kuciaora, GU3NIECKUEC U XUMUYECKUE CBOWCTBA, MOTyUYEHHUE.
Hcnons3oBanue ¢pocdaToB B KaueCTBE MUHEPAIBHBIX YI0OpEHUH.

O6mas xapakrepuctrka 31eMeHTOB [VA-rpymnmbl. OcoOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUA. YTIEPO, aJFIOTPOIHbIE MOAU(PHUKAIIUH, PACTIPOCTPAHEHHE B
npupoze, pusnueckue 1 XuMUIecKue cBoiicta. Axcop6uus. Kpyrosopor yriepoaa B mpupoe.
Oxkcupsl yraepoaa, ux GU3NYECKUE W XUMUYECKUE CBOWCTBA, JICWCTBHE HA KUBBIC OPTaHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIOTMYECKUe MpoOiieMbl, CBs3aHHbIe ¢ okcuaoMm yriepoaa(IV);
TUIOTEe3a TI00ATLHOTO TOTEIUICHUS KJIMMAaTa; MapHUKOBBIA A (deKT. YTonbHas KUCIOTa U e
coiu, UX (U3MYEecKHMe M XHMMUYECKHE CBOMCTBA, MOJIyueHHE W MpuMeHeHue. KauecTBeHHas
peakiusi Ha KapOoHaT- HOHBL Mcrmonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE,
MPOMBINIJICHHOCTH U CEJIHCKOM XO3SHCTBE.

[lepBoHayanbHbIE TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSAMHEHMSIX YTiepoaa
(MeraH, 3TaH, JTWJIEH, alETWIEH, ATAHOJ, TJMLEPUH, YyKCycHas Kuciora). Mx cocraB u
xumuueckoe crtpoeHue. I[loHsATHe O OMOJOTMYECKM BaXKHBIX BEIIECTBAX: XKHUpax, Oenkax,
yIIeBOJax — W HMX pPOJIM B JKU3HM 4YelloBeKa. MarepuallbHOE €JUHCTBO OpPraHUYECKUX U
HEOPTraHNYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHE CBOWMCTBA, MOJy4YE€HHUE M TMPUMEHEHUE.
Coenunenus kpemHusi B mpupoae. OOmmue mnpexacraBienus o0 okcune kpemuusi(IV) u
KpeMHUEBOM kucioTe. CUITUKATHI, UX UCIIONIb30BAHHUE B OBITY, MEAHUIIMHE, TPOMBIIIIICHHOCTH.

Baxkneiiine CTpouTENbHBIE MaTepUalbl: KepaMmHKa, CTEKJO, IEMEHT, OETOH,
xkene300eToH. [IpoGnembl  6€30MacHOr0 UCHOIB30BAaHUS CTPOUTENBHBIX MAaTepHalioB B
MMOBCETHEBHOW KU3HU.

XUMHUECKUH DKCIIEPUMEHT: M3ydeHHe 00pa3IloB HEOPTaHWYECKHX BEIIECTB, CBOMCTB
COJISTHOM KHCIIOTBI; TIPOBE/ICHUE KAYeCTBEHHBIX PEAKIMi Ha XJIOPUA- WOHBI M HaOIO/IEeHHE
MPU3HAKOB WX TIPOTCKAHUS; OIBITHI, OTpa)karomme (U3NIECKHEe W XUMHUYECKHE CBOHCTBA
TaJIOTEHOB U WX COEJUHEHHH (BO3MOXHO HCIIOJIb30BAHHUE BHJIEOMATEPHAIIOB); O3HAKOMIICHHE C
oOpa3iaMu XJI0puA0B (TaJOTEHUIO0B); O3HAKOMIIEHUE C 00pasliaMu Cephl U €€ COeTUHEHUSIMU
(BO3MOXHO HCHOJB30BAaHUE BHJIEOMATEPUANIOB); HAONIO/IEHUE Mpollecca OOyrIMBaHMS caxapa
MoJ JEWCTBUEM KOHIIGHTPHUPOBAHHOW CEpHOM KHUCIOTHI; W3YYeHHE XHMHUYECKUX CBOMCTB
pa30aBiIeHHON CEpHOW KHUCIIOTHI, MPOBEACHHE KAUECTBEHHOM peaklUuu Ha Cyiab(aT-uoOH H
HaOJI0/IeHue NpHU3HaKa e€ MpPOTEKaHUs; O3HAKOMJIEHHE C (PU3MYECKMMH CBOMCTBAMHU a30Ta,
dochopa M uX coeauHEHUN (BO3MOXKHO HCIOJIB30BAHUE BHUJECOMATEPUATIOB), OOpa3aMu
a30THBIX W (OChOPHBIX yIOOpEHMIt; TONMydeHHe, coOupaHue, pacro3HABaHUE W HW3y4YeHUE
CBOICTB aMMHaka; MPOBEJEHUE KAaueCTBEHHBIX pEaklMii Ha MOH aMMOHUS u (ocdaT-uoH u
M3YYEHHE TIPU3HAKOB UX MPOTEKAHUS, B3aMMOJIEHCTBIE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI
C MeJbI0 (BO3MOXHO UCTIOJIh30BaHUE BUICOMATEPHAIIOB); U3YUCHHE MOJIENEH KPUCTAIUTHUECKUX
pemeéTok anmasa, rpadura, QymiepeHa; o3HaKOMIIEHHE C TPOIIECCOM aacOpPOIK PAaCTBOPEHHBIX
BEIIECTB AKTHBHUPOBAHHBIM YyIJIEM M YCTPOWCTBOM MPOTHBOTas3a; IONydeHHE, COOHMpaHHeE,
pacro3HaBaHHe U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO T'a3a; IPOBEACHHE KaYeCTBEHHBIX PEaKIMi Ha
KapOOHAT- W CHJHMKAT- HOHBl M W3yYCHHE TNPU3HAKOB WX IMPOTEKAHHS;, O3HAKOMIJICHHE C



NPOAYKIMEH CUIMKATHON MPOMBIIUICHHOCTH; PEIIEHHUE 3KCIEPUMEHTAIbHBIX 3a/1ad MO TEeME
«BaxHeie HeMeTaIbl U UX COCITMHEHUS.

Metamnel 1 ux coeamHeHus. OOmas XapakTEpUCTUKA XMUMHUYECKUX DJIEMEHTOB —
METAJJIOB HA OCHOBAHUU UX NOJIO)KEHUS B [lepronnueckoi cucteMe XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa u crpoeHuss aroMmoB. CTpoeHue MeTaioB. MeTaiinyeckas CBsi3b W
METAJJINYECKasi KPUCTAIIIMYECKasl PeIIETKA. DICKTPOXUMUYECKUM PsiJl HAPSHKEHUH METaslIoB.
®dusnyeckue W XUMHUYECKHE CBOMCTBA MeTauioB. OOmmMe CrocoObl TMOJYYCHHS METalIOB.
[ToHsiTHE O KOPPO3HH METAIOB, OCHOBHBIE CITOCOOBI 3aIIMTHI MX OT Koppo3uu. CruiaBsl (CTallb,
YyT'yH, TIOPATIOMUHUHN, OpOH3a) U UX MPUMEHEHHE B OBITY U MPOMBIIIJICHHOCTH.

[[lenounble MeTabl: NOJIOKEHKUE B [lepuoanueckor cucrteMe XUMUYECKUX 3JIEMEHTOB
. . MenzeneeBa; cTpoeHUE UX aTOMOB; Hax0KJI€HUE B npupoac. PU3NUecKre U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIbl U TUAPOKCUIBI HATpUsl U Kanus. [Ipumenenue
HIEJIOYHBIX METAUIOB U UX coenuHeHuil. IllenouyHo3eMenbHbIe METAIbl MarHUuil M KajbLUM:
nosnoxxenue B Ilepronnueckoit cucreMe xumudeckux sineMentoB /. 1. MenneneeBa; ctpoenue
HX aTOMOB; HaXOXJEHUE B npupojie. PU3nYecKrue U XUMUYECKUE CBOMCTBA MarHus M KaJbIIUs.
BaxHeiime coequHeHns Kaiblus (OKCUI, TUAPOKCHA, con). JKECTKOCTh BOABI U CIIOCOOBI €&
YCTpaHEHHS.

Amomunuil: nonoxxenue B llepuogmyeckon cucreMe XuUMH4ecKux snemeHToB [l H.
MemngeneeBa; CTpOCHUE aTOMa; HaAXO0KJIACHUE B npupoje. PU3nyecKue U XUMHUYECKHE CBOMCTBA
amroMUHUS. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: nonoxenue B Ilepuomnueckoint cucreme xumuyeckux siemeHtoB [, .
MenneneeBa; CTpO€HHE aTOMa; HaXOXJIeHUE B npupoae. Pu3ndeckue 1 XMMUUECKHUE CBOMCTBA
xkene3a. Okcunpl, ruapokcuabl u conu xenesa(ll) u sxemesa(Ill), mx cocra, cBoiicTBa u
MOJIyYEHHE.

XHWMHYECKUH ASKCIIEPUMEHT: O3HAKOMJIEHHE ¢ O00pa3llaMd METAJJIOB W CIUIABOB, HX
bu3MYeCKUMU  CBOMCTBAMH; H3y4YEHHE pE3yJbTaTOB KOPPO3UU METaIOB  (BO3MOXKHO
WCIIOJIb30BAaHNE BUIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJIa KAJIbIIUSI U HATPUS
C BOAOW (BO3MOXHO HCIIOJIb30BAaHWE BHUICOMATEPUATIOB); HCCIEIOBAHUE CBOMCTB >KECTKOMU
BOJIBI; MPOIECCa TOPEHUS Kelle3a B KUCTOpoAe (BO3MOKHO MCIOJIb30BAHUE BUEOMATEPUAIIOB);
MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIIUN Ha MOHBI (MarHusi, KajabIusl, aTFOMUHUS, [IMHKA,
xkene3a(ll) u sxenmesa(Ill), memu(Il)); HabGmrogeHwe u omHMcaHuWE MPOIECCOB OKpAIIMBAHUS
IUTAMEHU MOHAMU HATPHsl, Kalius M Kaublus (BO3MOXXHO HCIIOJIb30BAaHHE BHJIEOMATEPHAIIOB);
uccienoBanre aM()OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHHUS M THAPOKCHAA IIMHKA; pelIeHue
AKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «BakHelIe MeTallibl U UX COSIUHEHUS.

Xumus M OKpyxkarpomass cpena. Hosele Marepmansl M TeXHOJIOTMH. BemectBa u
MaTepUalibl B MOBCEIHEBHOM KU3HU YEJIOBEKA. XUMHS U 3J0pOBbe. be3onacHoe ncnoibp3oBaHue
BEIIECTB U XHUMHUYECKHX peakiuii B OwiTy. [lepBas momMomip NpH XUMHUYECKHX OXOTax |
oTpaBiieHUsIX. OCHOBBI SKOJIOTHYECKOW I'PaMOTHOCTH. XMUMHYECKOE 3arpsi3HEHUE OKPYXKaroIen
cpensl (penenbHas gomyctumas kKoHieHTpanus BemectB — [1/IK). Ponp xumum B pemieHun
AKOJIOTMYECKUX MPOOIIEM.

[IpupoaHbIe ICTOYHHUKH YTIIEBOAOPOIOB (YTOib, MPUPOIHBIN Ta3, HEPTH), MPOIYKTHI UX
nepepaboTKU, UX POJIb B OBITY U MPOMBIIIUICHHOCTH.

XUMHYECKUN JKCIIEPUMEHT: H3ydeHHe oOpas3oB MaTepuagoB (CTEKJIO, CILJIaBbI
METaJUIOB, TTOJIMMEPHBIE MAaTEPHAITHI ).

MexnpenMeTHbIe CBsI3H. Peanuzanust MeXIPEAMETHBIX CBSA3€H TPU U3YUYECHUU XUMUH B
9 Kmacce OCYIIECTBIISIETCS Yepe3 MCIOIh30BaHME KaK OOIIMX €CTeCTBEHHOHAYYHBIX MOHSATHM,



TaK ¥ TOHSTUH, SIBISIONIUXCS CHCTEMHBIMHU JJISI OTACIBHBIX MPEIMETOB €CTECTBEHHOHAYYHOT'O
IUKJIA.

OOmue ecTecTBeHHOHAYYHBbIC TOHSTHS: HAyYHBIH (aKT, TUMoTe3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(uKaius,  MEPUOAMYHOCTh,  HAONIOJCHHE,  AKCICPUMEHT,
MOJICIIMPOBAaHKE, M3MEpPEHHE, MOJIEIb, SIBIICHHE, TApHUKOBBIN 3()(eKT, TeXHOIOTHs, MaTepHabl.

dusuka: marepus, aroM, OSJCKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHI, H30TOIIbI,
PaaMOaKTHUBHOCTh, MOJICKYJIa, JJICKTPUUCCKUHA 3apsil, MPOBOJHUKH, TOJYIIPOBOIHUKH,
JIMAJIEKTPUKH, (OTOIIEMEHT, BEUIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSHHE BEIeCTBa, ras,
pacTBOp, PACTBOPHUMOCTh, KPHCTAUIMYECKAs pENIETKA, CIUIaBbl, (U3MYCCKHE BEIMYHMHBI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOE IIPOCTPAHCTBO, IUTAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢porocunTes, AbIxaHue, buocdepa, SIKOCUCTEMA, MUHEPAIbHBIC YI00pEHHUS,
MHKPO3JICMCHTLI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE TOPOJbI, IOJIC3HBIE
HCKOIaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.

INVIAHUPYEMBIE PE3YJbTATBI OCBOEHUSI YYEBHOI'O INIPEJIMETA
«XUMMHUS» HA YPOBHE OCHOBHOI'O OBLIETI'O OBPA3OBAHUS

W3yuenne XMMUU B OCHOBHOW INKOJIE HANpaBJICHO Ha JOCTHKEHUE O0yYarOIIUMUCS
JIMYHOCTHBIX, MCTAIIPCAMETHBIX U ITPCIMETHBIX PE3YJILTATOB OCBOCHUSA y‘Ie6HOFO npeameTa.

JInyHOCTHBIE Pe3yJIbTAThI

JIn4dHOCTHBIE PE3YyJIbTaThl OCBOCHHUS MPOTrpaMMbl OCHOBHOTO oO0IIero oOpa3zoBaHUs
JIOCTUTAIOTCS B X0JI¢ OOyYeHUs] XUMHH B €IMHCTBE Y4eOHOW M BOCIUTATENLHON AESITENbHOCTU
Opranuzanud B COOTBETCTBHH C TPAAUIUOHHBIMU POCCHHUCKUMH COIUOKYIbTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, TNPUHATHIMA B OOIIECTBE MpaBWIAMU W HOPMaMu
MOBEJICHUS W CHOCOOCTBYIOT TpoOIleccaM CaMOIO3HAHUS, CAaMOPA3BUTHS M COIMAIH3AINA
o0ydJaronuxcs.

JIM4HOCTHBIE Pe3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM UHCJIE B YACTH:

IMaTpuoTnyeckoro BOCHUTAHUA

1) IIEeHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYpPHOMY, HCTOPUYECKOMY U
HayYHOMY HAacClIe[IMI0, MOHMMAaHUS 3HAUYEHUS XMMHUYECKOM HAyKh B JKU3HHM COBPEMEHHOIO
o01iecTBa, CIIOCOOHOCTH BIa/eTh JOCTOBEPHOM MH(pOpMaIeld 0 MepeloBbIX JTOCTHKEHUSX U
OTKPBITUSAX MHUPOBOH M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHUAX 00
YCTpOWCTBE MHpa 1 00IIECTBA;

I'pazkaaHckoro BoCnuTaHus

2) mpelCTaBIeHUs O COL[MANBHBIX HOpPMax MU MPaBUJIaX MEXJIMYHOCTHBIX OTHOIIEHUHN B
KOJUICKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOW, Yy4eOHO-
UCCIIEI0OBATEIbCKON, TBOPUECKOM M APYTHX BUIAX JESATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOHM JIeSTENFHOCTH MPH BBITOJHEHUH y4eOHBIX, TO3HABATENIBHBIX 3a/1a4, BBHIMOJIHEHUH
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/1aHUN yYEOHBIX MMPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
U B3aMMOIIOMOIIM B TpolLecce ATOH yueOHOHM AeATenbHOCTH; TOTOBHOCTH OIICHHWBATh CBOE
MOBEACHUEC U IIOCTYIIKHU CBOHX TOBapI/IHIeﬁ C MIO3HMOWH HPABCTBCHHBLIX W ITPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MTOCIIEICTBHUM MOCTYIIKOB;

HeHHOCTI/l HAYYHOI'O MO3HAHUSA



3) MHPOBO33PEHUECKHX TMPEJACTABICHUNH O BEHIECTBE M XHUMHYECKON pEaKInu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO DPa3BHTHS HAayKH M COCTaBISIOIIMX OCHOBY IS
NOHMMAaHHUS  CYIIHOCTH HAYYHOH KapTUHBI MHpA; MPEACTaBIEHUH 00  OCHOBHBIX
3aKOHOMEPHOCTSAX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YEJIOBEKA C IMPUPOJHON Cpenoi, 0 posn
XUMUH B [IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

4) no3HaBaTeIbHBIX MOTHBOB, HAMPABICHHBIX HA MOJyYEHUE HOBBIX 3HAHUM MO XMMHUH,
HEOOXOUMBIX 7151 OOBSICHEHHSI Ha0JII01aeMbIX MTPOLIECCOB U SBICHUII;

5) mo3HaBareNbHON, WHPOPMAIIMOHHOW M YHUTATEILCKOW KYyJIbTYphl, B TOM YHCIC
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ yueOHBIMH TEKCTaMH, CIPAaBOYHOW JIHMTEPaTypoH,
JOCTYITHBIMU TEXHHUYECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUH;

6) wuHTEpeca K OOYYCHHIO U T[O3HAHWIO, JOOO3HATEIEHOCTH, TOTOBHOCTU H
CIOCOOHOCTH K CaMOOOpa30BaHUIO, IMPOEKTHOW W MCCIEJ0BATEIbCKONW JESITEIbHOCTH, K
0CO3HAaHHOMY BBIOOPY HAIpaBIEHHOCTH M YPOBHS 00yUeHHs B JaJbHEHIIEM;

®opMupoOBaHUs KYJbTYPbI 310POBbS

7) OCO3HaHUSA LIEHHOCTHU *HU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/10POBBIO,
YCTaHOBKM Ha 3JI0pOBBIM 00pa3 >KMU3HU, OCO3HAHUS IOCIEICTBHUII W HEMPHUSITHS BPEIHBIX
NpUBBIYEK (YHOTPEOIEHUSI alKOrojs, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOIIOJCHUS
npaBuil 0€30IacHOCTH TpH OOpaIleHHMH C XUMHYECKUMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

Tpynosoro Bocnutanus

8) mHTEepeca K MPAKTUYCCKOMY H3YUYCHHIO Ipodeccuid W Tpyaa pasIudHOro poja,
yBaXEHHE K TpPyAy U pe3ylbTaTaM TpPYAOBON MAESITENbHOCTH, B TOM 4YHCIE Ha OCHOBE
NPUMEHEHUS MPEeIMETHBIX 3HAHUI [0 XUMHUH, OCO3HAHHOTO BbIOOpa WHAMBHIYaAJIbHOM
TPACKTOPUU MPOAOIDKEHUSI 00pa30BaHUs ¢ y4ETOM JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XUMHUH, OOIIECTBEHHBIX HWHTEPECOB M TMOTpPeOHOCTEW; ycHemHoil mnpodeccuoHaIbHON
NESTEIbHOCTH W Pa3BUTHUS  HEOOXOJUMBIX YMEHHiIl; TOTOBHOCTb aJalTUPOBATHC B
npodeccuoHanbHOM cpene;

JKOJIOTHYECKOI0 BOCTIMTAHUS

9) SKOJOrMYECcKH 11e1eCO00pa3HOr0 OTHOUIEHUS K MPUPOAE KaK MCTOUYHMKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBaHUS, MOHMMAHUS LIEHHOCTU 3J0pPOBOTO M Oe3omacHoro obpasa
KU3HH, OTBETCTBEHHOIO OTHOLIEHHS K COOCTBEHHOMY (DU3HYECKOMY M ICHUXHYECKOMY
3/10pOBbIO, OCO3HAHMS IIEHHOCTU COOJIOACHUS MpaBUJ 0€30MacHOro MOBEACHUsS MpH padoTe ¢
BEIIIECTBAMH, a TAKXKE B CUTYalUAX, YIPOXKAIOLINX 370POBBIO U JKU3HU JIIOJICH;

10) cnocoOHOCTH TPUMEHSATH 3HAHHS, MOJIydaeMble MPH HIYYEHUU XUMHH, IS
pemeHuss 3a7ad, CBSA3AHHBIX C OKPYKAKOIMIEHM NPUPOJHOM CpENoH, IOBBINIEHUS YPOBHS
HKOJIOTMYECKON KYJIbTYphl, OCO3HAHUS TIJI00AJIBHOIO XapakTepa HSKOJIOTMYECKHUX MpoOieM u
MyTei UX pelIeHus MOCPEJICTBOM METOI0B XHMHUHU;

11) 5KOJOrMYECKOro MBILIUICHHS, YMEHUSI PYKOBOJICTBOBAaTHCS MM B IIO3HABATENbHOI,
KOMMYHHUKATHBHOM U COLIUATBLHON MPAKTHUKE.

MeTanpeamMeTrHblie pe3yabTaThl

B cocraBe meTtanpeaMeTHBIX pe3yibTaTOB BBIACISAIOT 3HAUUMBbIE Al (HOPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpUS, MPUHIUIM, TMIOTe3a, (HaKT, CUCTEMA,
MPOLIECC, SKCIEPUMEHT U Jp.), KOTOpPbIE HCHOJIb3YIOTCS B €CTECTBEHHOHAYYHBIX Y4eOHBIX
peIMeTax U MO3BOJISIFOT HAa OCHOBE 3HAHUI M3 ATUX MPeIMeTOB (OPMUPOBATH MIPEICTABICHUE O



LIEJIOCTHOM Hay4yHOH KapTHHE MHpa, U YHUBEpCAJlbHble yuyeOHble AEUCTBUS (IIO3HABATENIBHBIE,
KOMMYHHKATHBHBIE, PETyJISTHBHBIC), KOTOpbIE OOECIeYnBaOT (OPMHPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHON eATEIIbHOCTH.

MertamnpeaMeTHbIe pe3yIbTaThl OCBOCHHUS 00pa30BaTEIbHOM IMPOrpaMMbl 10 XUMHHU
OTpaXaroT OBJIA/ICHNE YHUBEPCAIbHBIMYU [I03HABATEIbHBIMU JICHCTBUSAMH, B TOM YHCIIE:

ba3oBbIMH J10rHYeCKHUMH AeHCTBUAMHU

1) ymMeHMeM HCII0JIb30BaTh MPUEMBI JIOTHYECKOIO MBIIUIEHUS NP OCBOCHUM 3HAHMM:
pacKphIBaTh  CMBICA XMMUYECKMX HOHATHUM (BBLAEHATH MX XapaKTepHble IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C APYTUMH MOHITHUAMH), UCIOIb30BATh MOHATHUS JUIsl OOBACHEHUS
OTIENbHBIX ()aKTOB W SIBJICHHI;, BHIOMPATh OCHOBAaHUS W KPUTEPUHU Ui KJIACCH(PHUKAIUH
XUMHUYECKHX BEILECTB U XMMUUECKUX PEaKLUi; YCTaHABJINBATH IIPUUYNHHO-CIIEICTBEHHBIE CBSA3U
MEXIy 00BEKTaMU U3YUEHUS; CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHBIC, 1€TyKTUBHBIE,
10 aHAJIOTHH); J€JIaTh BBIBOJIbI U 3aKJIIOUEHUS;

2) yMeHueM IpUMEHATh B IIpoLeCCe MO3HAHUSA TMOHATHS (IpeAMETHblE U
METalpeIMETHbIE), CUMBOJMYECKHE (3HAKOBBIE) MOJEIHM, MCIOJIb3yeMble B  XUMHH,
IpeoOpa3oBbIBaTh LIMPOKO MPUMEHSAEMbIE B XUMUU MOJIEIbHbIE MPEICTABICHUS — XUMHYECKHM
3HaK (CMMBOJI JIEMEHTa), XUMHUYEcKas (opMyia U ypaBHEHHE XMMUYECKOH peaklUuud — IpH
pelieHny yueOHO-T03HABATENIbHbIX 3a/1a4; C YYETOM ITHX MOJIEIbHBIX MPECTABICHUN BHISBIAThH
U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU U3YYaeMbIX 0OBEKTOB — XMMHUYECKUX BELIECTB U
XUMHYECKUX DPEAKIUi; BBIABIATH OOLIME 3aKOHOMEPHOCTH, IMPUYMHHO-CIIEICTBEHHBIE CBSA3H U
IIPOTUBOPEYMS] B M3y4aeMbIX IIpoLEccax M SBJICHUSX; Mpeajaratb KpUTEPUM JJIsl BBISBICHUS
9THX 3aKOHOMEPHOCTEH U MPOTHUBOPEUUil; CAaMOCTOSITEIbHO BBIOMPATh CIIOCOO pelleHus yueOHO
3ajjaud (CpaBHUBATh HECKOJbKO BapUAaHTOB pEIICHUs, BbIOMpaTh Hambosee MOAXOIAIIUN ¢
y4€TOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHUEB);

Ba3oBbIMH HcciIe10BaTeIbCKUMM A€l CTBUAMHU

3) yMeHHeM HCHOJb30BATh IIOCTABJIEHHbIE BONPOCHI B KayecTBE MHCTPYMEHTA
MO3HAHMUS, a TaKKe€ B KAauyecTBE OCHOBBI JUIsi (OPMHUPOBAaHUS THIOTE3bl IO MPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CYXKICHMUIA;

4) npuoOpereHue OIbITa MO IUJIAHUPOBAHUIO, OPraHU3allUd U  MPOBEACHUIO
YUEHUYECKUX SKCIIEPUMEHTOB: YMEHHE HaO/lo/aTh 3a XOJOM IpOIecca, CaMOCTOATEIbHO
IPOTHO3UPOBATh €ro pe3ynbTaT, (opMyIupoBaTh OOOOIIEHHS M BBIBOJBI IO pe3yJbTaTaM
HPOBEIEHHOTO OMBITA, UCCIETOBAHNUS, COCTABIATH OTUET O MPOJIENaHHON paboTe;

PaboToii ¢ nnpopmanueit

5) yMeHueM BbIOMpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MHPOPMALIMIO PA3IUYHBIX
BUJOB M (OpPM NPEICTABICHHUSA, MOJYYa€MYyI0 U3 pa3HbIX HMCTOYHUKOB (HAYYHO-TIOMYJISIpHAs
JuTepaTypa XMMHYECKOrO COJAEp)KaHMs, CIIpaBOYHble TIocoOus, pecypcel MHTepHeTa);
KPUTHYECKH OLICHUBATh MPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(OPMAIINIO;

6) yMeHueM MpPUMEHSTh pa3jIMYHble METOAbl M 3allpochl HpPHU TIOMCKE M OTOOpe
UHPOPMALIUM U COOTBETCTBYIOIMX JIaHHBIX, HEOOXOIMMBIX JUIS BBINOJHEHUS YUEOHBIX H
MO3HABATENBHBIX 3a/1a4 OINpPE/IeIEHHOr0 THIA; MPUOOPETEHHE ONBITAa B 00JIACTH WCIOIB30BAHUS
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTWMH, OBJaJEHHE  KYyJIbTYpPOH  aKTHMBHOTO
UCITIOJIb30BaHUSl PA3JIMYHBIX MOUCKOBBIX CHUCTEM; CaMOCTOSTENIHO BBIOMPATh ONTHUMAILHYIO
dopMy mnpexacraBieHuss MHGOPMALMU U WIIIOCTPUPOBATH pEIIaeMble 3a/ayll HECIOKHBIMU
CXeMaMH, AMarpaMMaMu, ApyruMu popMaMu rpaduk U UX KOMOMHAIUSMU;



7) yMEHHMEM WUCIOJIb30BaTh H  aHAJIM3UpPOBaTH B  TIpolecce y4eOHOM |
UCCIIEIOBATEIbCKON JIEATEIbHOCTH WH(GOPMAIMIO O BIHSHUU MPOMBIIUICHHOCTH, CEIHCKOTO
XO034KMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOLIEH IPUPOJHON Cpebl;

YHuBepcaabHbIMU KOMMYHHKATHBHBIMU /IHCTBUSIMH

8) ymeHHmeM 3ajaBaTh BONPOCH (B XOJ€ IUaora /WM JUCKYCCHUHU) IO CYIIECTBY
oOcyxnaeMoll TeMbl, (HOPMYIUPOBaTh CBOM HPEJIOKEHUS OTHOCHUTEIBHO BBIIOJHEHUS
IPEeJI0KEHHOH 3a/1a4H;

9) npuoOpereHue oOmbITa MPE3EHTALlUU PE3YIbTaTOB BBINOJHEHUS XHMHUYECKOIO
JKCHEpUMeHTa (J1abopaTOPHOIrO OmbITa, Ja0OpaTOpPHON pabOTHI MO HCCIEAOBAHHIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOCKTA);

10) 3aMHTEpecOBaHHOCTh B COBMECTHOM CO CBEPCTHMKAaMU I[103HABATEIILHOW U
MCCJIEIOBATEIbCKON NI€ATEIbHOCTU MPU PELICHUMHM BO3HMKAIOIIMX IpoOJieM HAa OCHOBE yuéra
0o0IIMX WHTEPECOB W COTJIACOBAHMS MO3UIUN (0OCYXIeHUS, OOMEH MHECHHSIMH, «MO3TOBBIE
HITYPMBI», KOOPJIMHALIU COBMECTHBIX JEHCTBUM, ONpeeIeHe KPUTEPUEB 10 OLIEHKE KayecTBa
BBITIOJITHCHHOW pabOTHI | JIp.);

YHuBepcaabHbIMHU PeryJsiTHBHBIMH /1eiCTBUAIMH

11) yMeHHMeM CaMOCTOATENBHO ONpEeAENATh LENU JeATeNbHOCTH, IJIAaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U IIPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JAESTEIbHOCTb,
BbIOMpaTh Hamboinee 3(dekTuBHBIE CrOCOOBI pemeHus] y4eOHBIX M IO3HABATEIbHBIX 3a/ad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA aJITOPUTM JIEUCTBUM IIPH
BBIMOJIHEHUH 33aJaHUi C Y4E€TOM TMOJYYCHHS HOBBIX 3HAaHUH 00 H3ydaeMbIX OOBEKTaxX —
BEILIECTBAX U peaKklUsX; OLEHUBATh COOTBETCTBHUE MOJIyUEHHOI'O pe3yJibTaTa 3asBICHHOM Lenu;

12) yMeHueM HMCHOIb30BaTh M AHAJIU3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIOBHH
3aJlaHni.

IIpenmeTHbIe pe3yJIbTaThl

B cocraBe mnpeaMeTHBIX pPE3yJabTAaTOB IO OCBOEHHUIO O00S3aTENbHOIO COACpPKAHMS,
YCTAaHOBJICHHOTO JAaHHOW TpPHUMEPHOW pabodeil TporpamMmoil, BBIICISAIOT: OCBOEHHBIE
oOydarlmuMuCcs Hay4yHble 3HAHUS, YMEHHS M CIOCOOBI JAeWCTBUM, crneuuduueckue amis
npeaMeTHoW oOnactu «XHUMHS», BUIBl JAESITEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalnu, Ipeodpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYyaIUsX.

[IpenmeTHble pe3yabTaThl MpEACTaBIEHBl 10 ToAaM OOy4YeHHMsT M OTpa)aroT
c(OPMHPOBAHHOCTD y O0YUAIOIIUXCS CIEAYIOLUNX YMEHUI:

8 KJIACC

1) packpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSATUHN: aTOM, MOJIEKYJIa, XUMHYECKUI
JJIEMEHT, IPOCTOE BELIECTBO, CI0XKHOE BEILECTBO, CMECh (OAHOPOAHAs U HEOAHOPOJHAs),
BaJICHTHOCTh, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi J0Jsl XMMHYECKOTo 3J€MEHTa B COCJUHEHUH, MOJSIPHBIH 00BEM,
OKCHJ1, KACJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKast
peakuus, Ki1acCUpUKAIMsg pEeaKklUui: peakiMM COEAMHEHUS, PEAKIMU Ppa3jIOoKEeHHUs, pPEeaKIuH
3aMeIIeHus], peakliuu 0OMeHa, 3K30- U SHIOTEPMUYECKUE PEAKIIMU; TETI0oBOH 3¢ deKT peakum;
A7IpO aTOMa, PJIEKTPOHHBIN CJI0W aToMa, aTOMHasi OpOUTalb, paANYyC aTOMa, XUMUYECKas CBS3b,
MnoJisipHad MW HEIOJIAPpHAasd KOBAJICHTHAA CBA3b, MOHHAs CBA3b, MOH, KaTUOH, aHWOH, pacCTBOp,
MaccoBast 10Jisl BellecTBa (IIPOLIeHTHAs! KOHIIEHTpAIHsl) B paCTBOPE;



2) WIUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKHX MOHSATUN U MPUMEHSTH 3TH
MOHSITHUS MIPU ONMKMCAHUY BEIIECTB U UX MPEBPAIICHUI;

3) HCMONB30BaTh XUMHUYECKYIO CHUMBOJHUKY JUIS COCTaBJICHUS (OPMYJT BELIECTB WU
YPaBHEHUN XUMUYECKUX PEAKIUH;

4) ompenenatb BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COCJAWHEHHSX; CTEICHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX; MPUHAJICKHOCTh BEUIECTB K ONPEAeIEHHOMY
KJIacCy COEAMHEHMH 1O QopmyiaMm; BHJ XHMHUYECKOW CBSI3M (KOBaJieHTHass W HOHHas) B
HEOPraHMYECKUX COCTUHEHUSIX;

5) packpsiBath cMbich [lepuogudeckoro 3akona JI. . MenpeneeBa: 1eMOHCTpUPOBATh
IOHMMAHHE NIEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX IOJIOKEHUS B
[Teproanueckoii cCUCTEME; 3aKOHOB COXPAaHEHMSI MAaCChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YUEHHsI, 3aKOHa ABOTa/IpO; ONMUCHIBATH M XapaKTepU30BaTh TAOIMUHYIO (OpMY
[Teproanueckoil CUCTEMbl XMMUYECKUX 3JEMEHTOB: Pa3jinyaTh MOHATUS «TJIaBHAs MOArpyIIa
(A-rpynma)» u «mmo6ounas noarpynmna (b-rpynma)y, maneie U O0ONbIIKE TEPHOIBI; COOTHOCHUTH
0003Ha4YeHHsI, KOTOpbIe uMeroTcs B Tabmiuie «llepuoanyeckas cuctemMa XMMHYECKHUX JIEMEHTOB
J. W. MengeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHMSI aTOMOB XHWMHUYECKUX
9JIEeMEHTOB (COCTaB M 3apsal sApa, oO0llee 4YHCIO 3JIEKTPOHOB U paclpeieneHHue HX IO
AIIEKTPOHHBIM CJIOSIM);

6) KIaccUPUIMPOBATH XWMHUYECKHE DJIEMEHTHI, HEOPTaHMYECKHE  BEIECTBA;
XUMHUUYECKHE peakluu (110 YUCILY U COCTaBy YYacTBYIOUIMX B PEAKLUU BEILECTB, MO TEIIOBOMY
sbdexry);

7) xapakTepu30BaTh (OMUCHIBATh) OOIIHME XMUMHUYECKHUE CBOMCTBA BEIIECTB PAa3IMYHBIX
KJIACCOB, TMOATBEPXAasi OMHCAHWE MPUMEPAMH MOJEKYISPHBIX YpaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKHX PEaKIIHii;

8) IpOrHO3UpOBaTh CBOWCTBA BEUIECTB B 3aBHCUMOCTH OT UX KAYECTBEHHOI'O COCTaBa;
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPALICHUI B PA3TUYHBIX YCIOBUSX;

9) BBIUMCIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJIAPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTA 10 (OopMysie COeIMHEHUS; MAaCCOBYIO JOJI0 BEIECTBa
B PAcTBOPE; MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHUECKON peaKInu;

10) npUMEHATH OCHOBHBIE ONEpPAlMU MBICIUTENBHON JEATENIBHOCTH — aHAIU3 U
CHHTE3, CpaBHEHME, 000OIIeHHe, CUCTEeMaTH3alMI0, KIacCU(UKAIMIO, BBIABICHHE MPUYUHHO-
CIEICTBEHHBIX CBA3€M — I H3Y4YEHUs CBOMCTB BEIIECTB M XUMHUYECKHUX PEAKLUN;
€CTeCTBEHHOHAYYHbIE METO/Abl TO3HAaHUS — HaONIOJICHHe, W3MEpPEHHE, MOJEIUPOBaHHE,
AKCIIEPUMEHT (peajbHbI U MBICICHHBIN);

11) cnenoBarh mpaBWJaM I[OJIB30BAHMUSI XHMMHUYECKOW MOCYI0M U 1a00paTOpHBIM
o0opy/soBaHUEM, a TakKe IMpaBWJaM OOpalleHUsl C  BELIECTBAMU B COOTBETCTBHM C
MHCTPYKUMSAMU IO BBIIOJIHEHUIO Ja0OpaTOPHBIX XHUMHUYECKHUX OIBITOB [0 TMOJYYEHHIO U
coOMpaHni0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA M KHCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
ONpeAeNEHHON MaccoBOM J0J€ll pacTBOPEHHOTO BEUIECTBA; IUIAHUPOBATh M IPOBOJIUTH
XUMHUYECKHE SKCIEPUMEHTHI 110 PACHO3HABAHMIO PACTBOPOB ILEIOYEH M KHUCIOT C IOMOIIBIO
WHAUKATOPOB (JakMyc, ¢heHondraaerH, METUIOPAHK U JIp.).

9 KJIACC



1) packpbIBaTh CMBIC]I OCHOBHBIX XUMHUYECKHUX MOHSITHI: XUMUYECKUN AIIEMEHT, aToM,
MOJIEKYJIa, HMOH, KAaTHOH, AaHWOH, IIPOCTOE BEUIECTBO, CJIOXHOE BEIIECTBO, BAJIEHTHOCTb,
AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCIICHHS, XMMHYECKas pEaKLMs, XUMHUYECKas CBSI3b,
TETUIOBON A(PQEKT peakiyu, MOJb, MOJISIPHBII 00BEM, PaCTBOP; AIEKTPOIUTHI, HEIJICKTPOIUTHI,
AIIEKTPOIUTUYECKAS IUCCOLUAIIHS, PEAKIIMU HOHHOTO OOMEHa, KaTajau3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble M HeoOpaTHMble pPEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaklUuy, OKHUCIUTEIb, BOCCTAHOBUTENb, OKUCIEHHUE U BOCCTAaHOBIICHHE, aJUIOTPOIIHS,
aM(pOTEepHOCTh, XUMUYECKasl CBS3b (KOBAJICHTHAs, NOHHAs, METAJUIMYECKasl), KpUCTaNInYecKas
pemeéTka, KOpPpO3Wsl METaUIOB, CIUIaBbl; CKOPOCTh XHWMHYECKOW pEeaklHH, MpPeaeiabHO
nonycrumas konuentpamus (IIJIK) Bemectsa;

2) WIUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUM U MPUMEHSTH 3TH
HOHSITHS IIPH OITMCAHUM BELLECTB U UX IPEBPAILICHUN;

3) HCHONB30BaTh XUMHUYECKYIO CHUMBOJHUKY JUIS COCTaBJICHUS (OpPMYJT BELIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIINii;

4) ompenenartb BaJEHTHOCTh M CTENEHb OKHUCICHUS XHUMHYECKHX OJJIEMEHTOB B
COCIMHEHUSX pa3JIMYHOIO COCTaBa; MPUHAJICKHOCTh BEIIECTB K OINPEAEIEHHOMY KIaccy
coequHEeHUH Mo (GopMmynaM; BUJ XMMHYECKON CBsI3M (KOBaJCHTHAs, MOHHAS, METAINTNYECKas) B
HEOPraHMYECKUX COEIMHEHMSIX; 3aps] HOHA MO XUMHYECKOW (OpMyIe; XapakTep Cpelbl B
BOJHBIX pacTBOpaX HEOPraHMYECKUX COEAMHEHMH, TUN  KPUCTAIMYECKOM  PEIETKU
KOHKPETHOI'O BELIECTBA;

5) packpsiBaTh cMbici [lepuoguyeckoro 3akona J{. . MenaeneeBa u JeMOHCTPUPOBATh
€ro NMOHMMAaHME: OMUCHIBATh U XapaKTepu3oBaTh Tabmuunyto Gopmy [leprogudeckoii cucTemsl
XUMHUYECKHX 3JIEMEHTOB: pazlinyarh MOHATHUS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOouHas
noarpynna (b-rpymnmna)», Manble W OomblKe MEPUOJIbI; COOTHOCUTH 00O3HAYEHUS, KOTOPHIE
UMEIOTCS. B TEPUOAMYECKON Tabiuile, ¢ YHUCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB M 3apsl siapa, o0llee YMCiIo 3JEKTPOHOB U paclpesielieHne ux
10 3JIEKTPOHHBIM CJI0SIM); OOBSCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB
U UX COEIMHEHHH B Ipejenax MajblX NepHUOJOB U IJIaBHBIX MOATPYII C Y4ETOM CTPOECHUS HX
aTOMOB;

6) kimaccupuUUUpPOBAaTh XHUMHYECKHE JJIEMEHTHl; HEOPraHWYEeCKHUE  BEIIECTBA;
XMMHUYECKHE PeaklMu (110 YMCIy U COCTaBY YYaCTBYIOIMX B PEAKIIMU BEIECTB, MO TEIIOBOMY
3peKTy, 10 U3MEHEHUIO CTENIEHEeH OKUCICHHSI XMMUYECKUX 3JIEMEHTOB);

7) XapakTepu3oBaTh (OMUCHIBATH) OOIIME M CHEHU(PHUUECKHEe XUMUUYECKHE CBOMCTBA
IIPOCTBIX M CJIOXKHBIX BEILECTB, MOATBEPKAAs ONMCAHUE NPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPAaBHEHUI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIHM;

8) cocTaBiATh ypaBHEHUS AJIEKTPOJIUTUYECKOW TUCCOLMALMU KHUCIOT, IIeJoued u
coJiel; TIOJIHBIE U COKpAIIEHHbIE YPaBHEHMsI peaklluii MOHHOrO OOMEHa; YpaBHEHMs peaklui,
MOJTBEPXKJIAIOIINX CYIIECTBOBAHWE T'€HETHMUYECKON CBSA3M MEXIy BEIIeCTBAaMH pPa3IMYHBIX
KJIACCOB;

9) packpblBaTh CYIIHOCTb OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMA MOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX PEeaKLuii;

10) mporHo3upoBaTh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS; BO3SMOXKHOCTH
MPOTEKaHUsI XMMUUYECKUX MPEBPAILlEHUH B pa3IMYHbIX YCIOBUSAX;

11) BBIUMCHATH OTHOCUTENIBHYIO MOJEKYJISIPHYIO U MOJSPHYIO Macchl BEIIECTB;
MacCOBYIO JIOJII0 XUMUYECKOTO AJIEMEHTa 10 (opMyJie COEAUMHEHNUS; MAaCCOBYIO JOJII0 BEIlleCTBa
B PAacTBOPE; MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHUECKON peaKInu;



12) cnenoBaTh MpaBWIaM TIOJb30BaHUS XWMHYECKOW TIOCYIAOM M JaOOpaTOPHBIM
o0opynoBaHUEM, a TakXKe TpaBwiIaM oOOpamleHHss C  BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLUSMHU TI0 BBIIOJHEHHUIO J1a0OpPaTOPHBIX XMMHUYECKHX OMNBITOB IO IMOJYYCHHIO U
COOMpaHUIO ra3000pa3HBIX BEIIECTB (aAMMHUAKa M YTICKUCIIOTO ra3a);

13) nOpoBOAUTH peaklMH, MOITBEPKAAIONINE KAUYECTBEHHBIM COCTAaB PAa3IMYHBIX
BEIIECTB: PACMO3HABaTh OMBITHBIM MyTEM XJIOPUAOPOMHA-, HOIUA-, KapOoHaT-, (ocdart-,
CWJIMKAT-, Cynab(har-, TUAPOKCUI- HOHBI, KATHOHHl aMMOHHS M HMOHBI W3YYEHHBIX METaJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

14) npuUMEHATH OCHOBHBIE OIEpPAllMUd MBICIUTEIBHON JEATENIBHOCTH — aHAIU3 |
CHHTE3, CpaBHEHHE, O000OIIeHHEe, CHCTEMAaTHU3alUIO, BBIABICHHE MNPHUYUHHO-CIEICTBEHHBIX

CBSI3€M — JUISI M3YYEHHUS CBOMCTB BELIECTB M XUMHUUYECKUX PEAKLUN; €CTECTBEHHOHAYYHBIE
METO/Ibl MO3HAHUS — HAONIOJCHUE, U3MEpPEHNEe, MOJCIIMPOBAHUE, IKCIIEPUMEHT (peasibHbIA U
MBICJICHHBIN).
TEMATHYECKOE INTAHUPOBAHUE
Ne Ha3Banue pa3nena, TeMbl Koua-Bo | BocnuraTeabHbIH Hudposbie
n/n 4acoB MOTEeHIUAJ o0pa3oBaTejibHbIE
pecypchbl
8 kaacc
Pa3nen 1. [lepBonavajbHble xumunueckue noHsaTus (20 yacos)
1 Tema 1. Xumus — BaxHas 5 dopmupoBanue http://fcior.edu.ru/
o0jacTb  €CTeCTBO3HAHUS U LIEHHOCTHOTO
MPaKTUYECKOU JIeATEIbHOCTH OTHOILICHUS K
YeJIoBeKa OTEYECTBEHHOMY http://www.school-
KYJbTYPHOMY, collection.edu.ru/
HUCTOPUYECKOMY U
HAay4HOMY
HACIIeJIHIO, http://www.uroki.net
MTOHUMaHUS /docinf.htm
3HAYEHUS
XUMHUYeCKol Hayku | https://resh.edu.ru/
B KU3HU
COBPEMEHHOTO
o0111ecTBa,
CIIOCOOHOCTH
BIIAJIETh
JIOCTOBEPHOM
uHpopmanuern o
MepPEI0BBIX
JIOCTH>KEHUSIX u
OTKPBITHSX
MUPOBOMU 5
OTEYECTBEHHOM
XUMUH,
3aMHTEPECOBAHHOC
TH B  HAy4YHBIX
3HAHUSIX 00
YCTPOMCTBE MHpA U



http://fcior.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
http://www.uroki.net/docinf.htm
http://www.uroki.net/docinf.htm
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2F&cc_key=

oOrrecTBa

Tema 2. BemecrBa

U XUMHUYCCKHUE PEaKIUU

15

®opMupoBaHue
MHUPOBO33PEHYECKU
X IPEICTaBICHUHN O
BELICCTBE u
XUMUYECKON
peakuuuy,
COOTBETCTBYIOIINX
COBPEMEHHOMY
YPOBHIO pa3BUTHS
HayKH u
COCTaBJISIOLIUX
OCHOBY JUIS
[TOHUMAaHMUsI
CYIIHOCTH

HAay4YHOU KapTHUHBI
MHUpa;
IpeJICTaBIeHU 00
OCHOBHBIX
3aKOHOMEPHOCTSAX
pa3BUTHS
TIPUPOJIBI,
B3aHMOCBS3IX
YyeoBeKa c
MPUPOAHOM
cpenoi, o poim
XHMHH B TIO3HAHHH
ITUX
3aKOHOMEPHOCTEH;
MMO3HABATEIIHbHBIX
MOTHBOB,
HaIpaBJIEHHBIX Ha
MOJIy4YEeHUE HOBBIX
3HAHUM 110 XHUMHHU,
HEOOXOIUMBIX JUISL
00BSICHECHUS
HaOJIIOJaeMBIX
MIPOLIECCOB u
SIBIICHUI

http://www.school-
collection.edu.ru/

http://fcior.edu.ru/

http://www.uroki.net
[docinf.htm

https://resh.edu.ru/

Pa3znen 2. BaxkHelimme npeacraBureu Heopranndeckux Bemects (30 yacoB)

Tema 3. Bo3nyx. Kucnopon.

ITonsartue 00 okcumax

5

®opMupoBaHue
IMO3HABATEIILHEBIX
MOTHBOB,
HaIpaBJIEHHBIX Ha
MOJIy4YeHHUE HOBBIX
3HAHUM 110 XUMHUH,
HEOOXOIUMBIX JUISL
00BICHEHUS
Ha0II01aEMBIX
MIPOIIECCOB u
SIBIICHUI;
MMO3HABATEJILHOM,

http://www.school-
collection.edu.ru/

http://fcior.edu.ru/

https://resh.edu.ru/



http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
http://fcior.edu.ru/
http://www.uroki.net/docinf.htm
http://www.uroki.net/docinf.htm
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
http://fcior.edu.ru/
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2F&cc_key=

HH(}pOpMaAITMOHHOM
u YUTATEIIHLCKOM
KYJIbTYypbl, B TOM

qyucIie HaBBIKOB
CaMOCTOSITENIbHOM
paboThI c
y4eOHBIMU
TEKCTaMH,
CIIPaBOYHOU
JIUTEPaTypou,
JOCTYIHBIMU
TEXHHUYECKUMU
CpelCcTBaMuU
WH(OPMAITMOHHBIX
TEXHOJIOTHIL;
UHTEpeca K
00y4eHHUI0 u
MMO3HAHMUIO,
J0003HATENBHOCTH
, TOTOBHOCTH H
CIIOCOOHOCTH K
caM000pa30BaHUIO,
MPOEKTHOMN 51
UCCIIEIOBATENHCKO
W ICATEIBHOCTH, K
OCO3HAHHOMY
BbIOODY

HAIPaBJICHHOCTH U
YpOBHSI 0OyYCHUS B

JlalbHENIIEM
Tema 4. Bogopoa. Ilonsarue o dopmupoBanue http://www.school-
KHCIIOTaX U COJISIX MO3HABATEIbHBIX collection.edu.ru/
MOTHBOB,

HaIpaBJIEHHBIX Ha
MOJIyYEeHUE HOBBIX
3HaHUM 10 XHMHHU,
HEOOXOIUMBIX JIJISt
0OBSCHEHUS
HaOJIIOJaeMBIX
MPOLIECCOB u
SIBIICHHIA,
IMO3HABATEIIHHOM,
HH(pOpMaAITMOHHOM
u YHUTATEIbCKOMU
KyJIbTypbl, B TOM
YHCIIe HaBBIKOB
CaMOCTOSATEILHON
paboThI c
y4eOHBIMU
TEKCTaMH,
CIPaBOYHOMU
JIUTEPaTypoH,

http://fcior.edu.ru/

http://www.uroki.net
/docinf.htm

https://resh.edu.ru

/



http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
http://fcior.edu.ru/
http://www.uroki.net/docinf.htm
http://www.uroki.net/docinf.htm
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2F&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2F&cc_key=

JOCTYITHBIMU
TEXHUYECKUMHU
CpeAcTBaMu
MH(POPMAIIMOHHBIX
TEXHOJIOTHI

Tema 5. KonmuectseHnbie
OTHOIIIEHUS B XUMUH

dopMupoBaHue
HWHTEpeca K
00y4YeHHUIO u
IMO3HAHMIO,
JIF0003HATEIEHOCTH
, TOTOBHOCTH U
CIIOCOOHOCTHU K
caM000pa3oBaHMIO,
MPOEKTHOMN 51
HCCIICIOBATEIBCKO
U OeATeIbHOCTH

http://fcior.edu.ru/

http://www.school-
collection.edu.ru/
https://resh.edu.ru/

Tema 6. Boma. PactBopsl
TTousTie 00 OCHOBaHUAX

DopMHUpOBaHUE
CIIOCOOHOCTH
MPUMEHSITH 3HAHUS,
MoJIydyaeMble  TpHU
U3YYCHUH XUMHH,
TUTSt perieHus
3a/1a4, CBS3aHHBIX C
OKpYXKaroleun
MPUPOAHOM
cpenoi,
MOBBILICHUS
YpOBHS
9KOJIOTMYECKOU
KYJIbTYpHI,
OCO3HaHUs
rJ1I00aJIbHOTO
XapakTepa
IKOJIOTUYECKHUX
npobiemM U myTteil
ux perieHus
MOCPEJICTBOM
METO/IOB XUMUHU

http://www.school-
collection.edu.ru/

http://fcior.edu.ru/

http://www.uroki.net
/docinf.htm

Tema 7. OcCHOBHBIE KJIacChl
HEOPraHW4YEeCKUX COCTUHEHUN

11

®opMupoBaHue
MMO3HABATEIIBHBIX
MOTHBOB,
HAIPaBJICHHBIX HA
MOJTyYeHUE HOBBIX
3HaHUN 110 XUMUH,
HEOOXOIUMBIX JUISL
O0OBSICHCHUS
Ha0II01aEMBIX
MPOIIECCOB u
SIBIICHUI;
MMO3HABATEIILHOM,
MH(POPMALMOHHOM
i YUTATEIbCKON

http://www.school-
collection.edu.ru/

http://fcior.edu.ru/

http://www.uroki.net
/[docinf.htm

https://resh.edu.ru/



http://fcior.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
http://fcior.edu.ru/
http://www.uroki.net/docinf.htm
http://www.uroki.net/docinf.htm
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
http://fcior.edu.ru/
http://www.uroki.net/docinf.htm
http://www.uroki.net/docinf.htm
https://resh.edu.ru/

KyJIbTYpbl, B TOM
qucie HAaBBIKOB
CaMOCTOSITENIbHOI
paboThI c
y4eOHBIMU
TEKCTaMH,
CIIPaBOYHOMU
JUTEPaTypou,
JOCTYIHBIMU
TEXHHUYECKUMU
CpelCcTBaMuU
UH(POPMAIIMOHHBIX
TEXHOJIOTHI

Paznen 3. [lepuoanueckuii 3axkoH u [lepuoanueckas cucreMa XUuMHUYECKHUX 2JIEMEHTOB
1. U. MenpneneeBa. CtpoeHre aToMOB. XMMHYeCKasl CBsI3b. OKUCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE peakuuu (15 yacon)

HAIPaBJICHHBIX HA
MOJTyYeHUE HOBBIX
3HAHUM 110 XHUMHHU,
HEOOXOIUMBIX JUISL
00BICHECHUS
Ha0JII0JaeMBIX
MIPOIIECCOB u
SIBIICHUI;
MMO3HABATEIILHOM,
MH(POPMALMOHHOM
u YHTATEIBCKOM
KyIbTYpbl, B TOM
YHCIIe HaBBLIKOB
CaMOCTOSITEIbHOM
paboThI c
y4eOHBIMH
TEKCTaMH,

8 Tema 8. Ilepuoanyeckuii 3aKOH 7 dopmupoBaHue http://window.edu.ru
u Ilepuonmnueckas cucrema UHTEpeca K|/
XUMHYEeCKuX aemeHToB J[. U. 00yJeHHUIO u
Menneneea. CTpoeHue aroMa MIO3HAHHUIO, http://www.school-
nmro6o3HaTensHOCTH | collection.edu.ru/
, TOTOBHOCTH |
CHOCOOHOCTH K | http://fcior.edu.ru/
caM000pa3oBaHMIO,
MPOEKTHOM u
UCCIICI0BATEIHCKO
H JeATenbHOCTH, K
OCO3HAHHOMY
BEIOODY
HAMpaBJICHHOCTH U
YPOBHsI 00y4eHUs B
JlaJIbHENIIIEM
9 Tema 9. Xumuueckas CBS3b. 8 ®opMUpOBaHUIO http://www.school-
OKHUCITUTENLHO- MI03HABATEIbHBIX collection.edu.ru/
BOCCTAHOBUTEIILHBIC PEAKIIHH. MOTHBOB,

http://fcior.edu.ru/

http://www.uroki.net
/docinf.htm
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CIIPaBOYHOU

JIUTEPaTypou,
JOCTYIHBIMU
TEXHHUYECKUMU
CpelCcTBaMuU
UH(POPMAIIMOHHBIX
TEXHOJIOTHIi;
UHTEpeca K
00y4eHUIO0 u
MO3HAHMUIO,
T0003HATENbHOCTH
, TOTOBHOCTH H
CIIOCOOHOCTH K
caM000pa30BaHUIO,
MPOEKTHOMN u
HCCIIEI0BATEIBCKO
i J1eATenbHOCTH, K
OCO3HAHHOMY
BbIOODY

HaIPaBJICHHOCTH W
YpOBHSI 0OyYCHUS B
nalpHEeHIeM

HToro

68

9 kjaacce

Pa3znen 1. BemecTBo n xumnueckue peakmuu (17 yacos)

10

[ToBropenne wu  yriayOneHue
3HaHUH OCHOBHBIX Pa3JCIIOB
Kypca 8 kiacca

5

DopMHUpOBaHUE
IM03HABaTEIILHOM,
HH(pOpMaAITMOHHOM
Y YUTATEJIbCKON
KYJbTYpBbI, B TOM
YHCJIC HABBIKOB
CaMOCTOSATEIIbHOMN
paboThI C
y4eOHBIMU
TEKCTaMH,
CIIPaBOYHOU
JUTEPaTypOH,
JIOCTYITHBIMU
TEXHUYECKUMHU
cpeacTBamu
MH(OPMaLMOHHBIX
TEXHOJIOTUI

http://window.edu.ru
/

http://www.school-
collection.edu.ru/

http://www.en.edu.ru

11

Tema 1. OCHOBHEIE
3aKOHOMEPHOCTH XUMHUYECKUX
peakuun

dopMupoBaHue
MMO3HABATEIIbHOM,
MH(OPMaLMOHHON
u YUTATEIbCKON
KyJIbTypbl, B TOM
qucie HaBBIKOB
CaMOCTOSITEJIBHOU
paboThI c
y4eOHBIMU

http://www.school-
collection.edu.ru/

http://fcior.edu.ru/

http://www.en.edu.ru

https://resh.edu.ru/
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TEKCTaMH,

CIIPaBOYHOU
JIUTEPATYpPOil,
JIOCTYITHBIMU
TEXHUYECKUMU
cpencTBamMu
MH(OPMaLMOHHBIX
TEXHOJIOTHI;
UHTEpeca K
00y4YeHHUIO u
MO3HAHMUIO,
T0003HATELHOCTH
, TOTOBHOCTH H
CIIOCOOHOCTH K
caM000pa3oBaHUIO,
MPOEKTHOMN 51
UCCIIEIOBATENHCKO
W ICATEIBHOCTH, K
OCO3HAHHOMY
BEIOODY

HAIpaBJIEHHOCTU U
YPOBHsI 00y4eHUs B

JlaJlbHENIIEM
12 Tema 2. DIEKTPONUTHYECKAS 8 dopmupoBanue http://www.school-
aucconuanus.  XUMUUYECKHE MupoBo33penyecku | collection.edu.ru/
p€aKLuu B paCTBOpPAX X TPEACTaBICHUH O
BEILIECTBE u | http://window.edu.ru
XUMHYECKOM /
peaKIuH,
cooTBeTcTBYyROmUX | http://www.uroki.net
COBPEMEHHOMY [docinf.htm
YPOBHIO pPa3BHUTHUS
HAYKU u | http://www.en.edu.ru
COCTaBJISIOIIUX
OCHOBY TUIst
MTOHUMAaHWSI
CYIIIHOCTH
HAYYHON KapTHHBI
MHUpa
Pa3nen 2. Hemerayiibl M UX coequHenus (24 yaca)

13 | Tema3.0O0mas xapakTepucTHKa 4 dopmupoBanue http://www.school-
XUMHAYECKUX D2J1eMeHTOB VIIA- [I03HABATEJILHOM, collection.edu.ru/
rpyrmrbl. ["agoreHsl UH(POPMAIIMOHHOM

u  gurarenbekor | http://window.edu.ru
KyJIbTypbl, B TOM |/

YHCIIe HaBBIKOB

camocTtosTensHoi | http://www.uroki.net
paboTHI ¢ | /docinf.htm
y4eOHBIMU

TEKCTaMH,

CIIPaBOYHOU

JIUTEPATYpOH,
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JOCTYITHBIMU
TEXHUYECKUMHU
CpeAcTBaMu
MH(POPMAIIMOHHBIX
TEXHOJIOTHI

14

Tema4.00m1ass XxapaKTEepUCTUKA
XUMHYECKUX DJIEeMEHTOB VIA-
CPYMIIBIL. Cepa u eé
COCJIMHEHUS

dopMupoBaHue
IMO03HABaTEILHOM,
MH(POPMALIMOHHOM
u YUTATEIbCKON
KYJIbTYypbl, B TOM
qyucIie HaBBIKOB
CaMOCTOATEIIbHOMN
paboThI c
y4eOHBIMU
TEKCTaMH,
CIIPaBOYHOU
JIATEPATypoOH,
JIOCTYITHBIMU
TEXHUYECKUMHU
cpencTBamMu
MH(OPMALIMOHHBIX
TEXHOJIOTHI

http://www.school-
collection.edu.ru/

http://window.edu.ru
/

http://www.uroki.net
/docinf.htm

https://resh.edu.ru/

15

Tema5.00m1as xapakTepUCTUKA
XUMUYECKUX dJeMEHTOB VA-
rpynnel. Azot, (ochop u ux
COCIMHEHUS

dopMHUpOBaHUE
MHPOBO33PEHUYECKHU
X MPEJCTaBICHUHN O
BEILIECTBE u
XUMHUYECKOH
peakuuu,
COOTBETCTBYIOLIUX
COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA
HayKH "
COCTAaBJISIFOLLIUX
OCHOBY TSt
MMOHUMaHUS
CYIIHOCTH
Hay4YHOM KapTHUHBI
MHUpa

http://www.school-
collection.edu.ru/

http://window.edu.ru
/

http://www.uroki.net
/docinf.htm

16

Tema6.00mmas
XapaKTepPUCTUKA
XAMHUYECKUX 3JIEMEHTOB
IVA rpynnel.  VYriepon wu
KPEMHMH U UX COEUHEHUS

®opMupoBaHue
MHTEpeca K
IIPAKTUYECKOMY
M3YYEHHUIO
npodeccuit u
TpyZAa pa3IudHOIO
polla, yBaXEHHE K
Tpyny u
pe3yapTaTam
TPYyIOBOM
JIESITEIIbHOCTH

http://www.school-
collection.edu.ru/

http://window.edu.ru
/

http://www.uroki.net
/[docinf.htm

Paznen 3. Meraunbl u ux coennHenus (20 yacon)

17

Tema 7. OOwmme cBoOUCTBa

METaJIJIOB

4

dopMupoBaHue
MHUPOBO33PEHYECKHU

http://www.school-
collection.edu.ru/
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X TPEACTaBICHUH O
BCIIECCTBE 51
XHUMHYECKOU
peakiuu,
COOTBETCTBYIOIIUX
COBPEMEHHOMY
YPOBHIO pPa3BUTHUSA
HayKH u
COCTaBJIAIOIIHX
OCHOBY INIE: |
MMOHHUMAaHUS
CYIIHOCTH
Hay4YHOW KapTHUHBI
MHUpa;
MpeACTaBICHUN 00
OCHOBHEBIX
3aKOHOMEPHOCTSIX
pa3BUTHS
TIPUPO/IBI,
B3aMMOCBSI3IX
YyeJI0BeKa c
MPUPOAHOM
cpenoi, o poim
XAMHUH B MO3HAHUH
JTHX

http://window.edu.ru
/

http://www.en.edu.ru

https://resh.edu.ru/

3aKOHOMEpHOCTEH
18 Tema 8. Bakueiinmme 16 dopmupoBaHue http://www.school-
METaJIbl ¥ UX COCIHHEHHUS HHTEpeca K | collection.edu.ru/
IPAKTUIECKOMY
U3yYCHUIO http://fcior.edu.ru/
npodeccuit u

TpyZla Pa3IM4YHOTO
pona, yBaXKEHUE K
Tpyay u
pe3ynbTaTam
TPyIOBOH
NeITCIIbHOCTH, B
TOM  YHClI€ Ha
OCHOBE
MPUMEHEHUS
MPEAMETHBIX
3HaHUM 1O XHMHHU,
OCO3HAHHOTO
BbIOOpa
VHIUBUyJIbHOMN
TPAEKTOPUU
MIPOJIOJKEHUS
oOpa3oBaHus c
y4ETOM
JUYHOCTHBIX
WHTEPECOB u
CIIocOOHOCTH K

http://www.en.edu.ru
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XUMUH,
0OIIECTBEHHBIX
HWHTEPECOB u
noTpeOHOCTEN
Pa3nea 4. Xumus u oxkpy:xamwmas cpeaa (3 yaca)
19 Tema 9. Bemecrsa u 3 Vmerp okasbiBath | http://window.edu.ru

MaTepuaibl B KU3HU nepBylo  momous | /

yeJIoBeKa npu XUMHUYCCKUX
0KOrax u | http://www.school-
OTpPAaBJICHUSIX. collection.edu.ru/
[Ipunumath
ydactue B
00CYyXIeHU! http://www.en.edu.ru
npoosem
XUMHYECKON u | https://resh.edu.ru/
3KOJIOTMYECKOU
HAIPaBIEHHOCTH,
BBICKA3bIBATh
COOCTBEHHYIO
MTO3UIINIO 1o
npoOeme u
npeaiaraTh
BO3MOXXHbIE IYTH
€€ peleHust

Hroro 63

Kpurepuu u HOpMbI OlIeHKHU 3HAHUI, YMeHHIi U HABBIKOB:

1. Ouenka yCcTHOro oTBeTA.

OTMeTKa «5» :
- OTBET NOJIHBIM U MPABUIbHBIM Ha OCHOBAaHUHU U3YYEHHBIX TEOPUIA;
- Marepuaj M3J0KEH B OMNPENETICHHON JIOTMUYECKOW IOCIeI0BATEIbHOCTH, JIUTEPATyPHBIM
SI3BIKOM;
- OTBET CaMOCTOSTCIbHBIM.

OTtBer «4» ;
- OTBET NOJIHBIM U IPABUJIbHBIM Ha CHOBAaHUH U3YUYEHHBIX TEOPHIi;
- MaTepual U3JI0KEeH B OMPEICTICHHON JIOTHYECKOU IMOCIEA0BATEILHOCTH, TIPH 3TOM JOMYIIEHBI
JIBE-TPHU HECYIIECTBEHHBIE OLTMOKH, UCIIPABJICHHBIE 110 TPEOOBAHUIO YUUTETIS.

Otrmerka «3» :
- OTBET NOJHBIA, HO MPHU ITOM JOMYIIEHA CYIIECTBEHHas ONIMOKAa WM OTBET HETOJHBIH,
HECBSI3HBIMN.

OTtmerka «2» .
- TpU OTBEeTe OOHAPYKEHO HETMOHMMAaHHE YYalldMCS OCHOBHOTO COJIEpXaHHUs Y4eOHOTO
MaTepuana Wik AOMYIIEHbI CYIIECTBEHHBIE OMIMOKHM, KOTOpbIE yYalTUiicsl HE MOXKET UCTIPABUThH
MIPU HABOJISIIMX BOMPOCAX YUUTENS, OTCYTCTBHE OTBETA.

Otrmerka «1» :
- yJalluiicst He 1ajl HUKaKOTo OTBETa Ha BOMPOC

2. OneHKa IKCIePUMEHTAJIBHBIX YMeHHI (IpaKkTHYecKkas padora).
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- O1eHKa CTaBUTCS HA OCHOBAaHWU HAOTIOCHUS 32 YYaIlUMUCS U TUCBMEHHOTO OTYeTa 32
pabory.
OtrmeTka «5»:
- paboTa BBINIOJHEHA MOJIHOCTHIO U IPABUIILHO, C/EJaHbl IPABHIbHbIC HAOIIOACHUS U BBIBOIBL;
- OKCIIEPUMEHT OCYHIECTBJICH IO IUIAHY C yYETOM TEXHHKHU O€30MacCHOCTH W MPaBUI PabOTHI C
BElIECTBaMH U 000PYAOBAHUEM;
- TIPOSIBJIICHBI OPTaHU3AIMOHHO - TPYAOBBIE YMEHUS, TTOIJCPKUBAIOTCS YUCTOTA paboUyero Mecrta
U TIOPSAOK (HA CTOJIE, PKOHOMHO HCTIONb3YIOTCS PEAKTUBBI).

OT1meTKa «4» :
- paboTa BBINOJIHEHA MPAaBUILHO, CJENaHbl MPaBUIbHbIE HAOIIOACHUS U BBIBOJIbI, HO IPU 3TOM
OKCIIEPUMEHT MPOBEJICH HE IMOJIHOCTHIO WM JIOMYIICHBl HECYIIECTBEHHBIC OMMOKH B paboTe C
BelIeCTBaMU U 000PY0OBaHUEM.

O1meTka «3»:
- paboTa BBINIOJIHEHA IPABHJIBHO HE MEHEE YeM HAaIlOJIOBUHY WJIM JOIYIIEHA CYIIECTBEHHAs
omoKa B X0J1¢ IKCIIEPUMEHTa B O0BSICHEHUH, B 0()OPMIIEHUH pabOThl, B COOJIIOJICHUU MTPABHI
TEXHHUKHU 0€3011acCHOCTH Ha paboTe C BellecTBaMU U 000pyI0BaHUEM, KOTOpasi UCIPABIISAETCS MO
TpeOOBAaHUIO YUUTEIIS.

OTMmeTKa «2»:
- JIOMyIIEHHI B¢ (U Oosiee) CYIISCTBCHHBIC ONIMOKHU B XOJE: JKCIICPUMEHTA, B O0BSICHECHUH, B
obopmiieHuH pPabOThI, B COOJNIOJCHUU TPAaBWI TEXHUKHA OE30IMaCHOCTH TIpu paboTe ¢
BEIICCTBAMH W OOOPYJOBAaHHEM, KOTOpBIC yYaIIMCS HE MOXKET HWCIPABUTh Jaxe II0
TpeOOBAHUIO YUUTEIS;
- paboTa He BBIMOJTHECHA, Y YYalIerocs OTCYTCTBYET SKCIIEPUMEHTALHBIC YMCHHSL.

Otrmerka «1»:
- yUalMiicsi He 3HaeT MpaBW TEXHUKU OE30IacHOCTH MpU pabdoTe C BEmECTBAMHU H
00opy/i0BaHNEM, HE MIPUCTYIUI K BBIITOJIHEHUIO MTPAKTUYECKON PaOOTHI.

3. OuneHka yMeHHil peliaTh pacyeTHbIe 3a/1a4H.
OTMeTKa «5»:
- B JIOTHYECKOM pacCYXJCHHUU M DPEUICHUH HET OIIMOOK, 3aJada pelieHa palrOHAIbHBIM
CII0CO00OM;
Otmerka «4»:
- B JIOTMUECKOM DPAaCCYKJICHUHM U PEIICHHs] HET CYIIECTBEHHBIX OIIMOOK, HO 3ajlaya perieHa
HEPalUOHAIBHBIM CIIOCOOOM, WM JOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIUOOK.
Ormerka «3»:
- B JIOTMYECKOM pPAaCCYXJCHUM HET CYIIECTBEHHBIX OMIMOOK, HO [OMYIIEHA CYIIECTBEHHAS
omuOKa B MAaTEMAaTHYECKUX pacueTax.
OTtmeTka «2»:
- UIMEETCsI CYIIIECTBEHHBIE OMUOKH B JIOTHYECKOM PACCYKICHUH U B PEIICHUH.
- OTCYTCTBHME OTBETA HA 3aJaHUE.
OtrMmeTka «1»:
- y4Yallluics He MPUCTYNUII K BBIIIOJHEHUIO 3aJaHus

4. OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT.
OT1merka «5»:

- OTBET IOJIHBIA U MPaBUWIbHBINA, BO3MOKHA HECYIIECTBEHHAs OIMIMOKA.
OTmerka «4»:

- OTBET HETIOJIHBIN WM JOMYIIEHO He O0Jiee IBYX HECYIECTBEHHbIX OLITHOOK.

OTMmeTka «3»:
- paboTa BHITIOJIHEHA HE MEHEE YeM HAIOJOBUHY, IOMYIIEHA OTHA CYIIECTBEHHAs OIMOKa U MPH
STOM JIBE-TPHU HECYILIECTBEHHBIE.



OTtmeTKa «2»:
- paboTa BBITOJHEHAa MEHBIIE YEM HAMOJOBHHY WM COJIEPKHUT HECKOJIbKO CYIIECCTBEHHBIX
OIIMOOK.
- paboTa He BBITIOJIHCHA.

Otmerka «1»:
- yYaIIuics HE MPUCTYIUI K BBITIOJHEHUIO MMChbMEHHOTO 3aIaHuUs
IIpu omeHke BBHINOJHEHUS] MMCbMEHHON KOHTPOJIbHOWH PadoThl HEOOXOAUMO YYHUTHIBATH
TpeOoOBaHUs eIMHOT0 OPp(orpadpruuecKoro pe;xuma.

5.0uenka TecToBbIX padoT.

Tecthl, cocTosIe U3 NATH BONMPOCOB MOXKHO HCIIOIH30BATh MOCIIC U3YUCHUS KaXI0TO
MmaTtepuana (ypoka). Ilpu olneHHMBaHMM HCIIOJNB3YETCS CIEAYIOIAs IIKajga: JJIs TecTa U3 ISTH
BOIIPOCOB
* HET OIIMOOK — OIEHKA «5»;

* O7IHA OIIMOKA - OLIEHKA «4;
* JIB€ OIIMOKN — OLIEHKA «3»;
* TPU OLIMOKH — OLICHKA «2).
* yeThIpe u OoJee omunbok (MO0 OTCYTCTBUE PadOTHI)- OlIEHKA «1»

[Tpu o1leHUBAHUH TECTOB C OOJIBIIIMM YHCIIOM BOIPOCOB:
«2» - menee 50 %

«3» - 50 %- 65 %

«» - 66 %- 85 %

«5» - 86 %- 100 %

6. Ouenka pedepara (10KJIa/1a).

Pedepar (moxmanm) orileHUBAETCs IO CIEYIOUIUM KPUTEPHUSIM:

* coOmroeHne TpeOOBaHU K €ro 0(pOpMIICHUIO;

* HEOOXOJUMOCTh M JIOCTATOYHOCTH IS PACKPBITUS TEMBI MPHUBEICHHOH B TeKcTe pedepara
uHpOpMaInH;

* yMeHHE oOydaromierocss CBOOOJHO H3JaraTb OCHOBHBIE WJEH, OTpPaXEHHbIE B pedepare
(mokmane);

* CITIOCOOHOCTH OOYYaIOMIerocs MOHATH CYTh 33J]aBa€MbIX WICHAMH aTTECTAIMOHHOW KOMHCCHHU
BOIPOCOB U C(HOPMYIUPOBATH TOUYHBIE OTBETHI HA HUX.



