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MNOACHUTEJBHASA 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 OOO, Ha ocHOBe (emepanbHON pabouyeld TPOrpaMMbl BOCIIUTAHUS U C
y4€TOM  KOHIENIMU  TMpenojaBaHusi y4eOHOro mpenMera «XUMHS» B
oOpazoBaTenbHbIX opranu3anusx Poccuiickoit denepanumn, a taxke [lomoxeHus 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 MaTEPUATbHO-TEXHUYECKONM OCHAIICHHUS.

Ha 06aze uentpa «Touka pocrtay oOecreuyuBaeTcs  peaau3aius
o0pa3oBaTEIbHBIX MPOrPAMM  E€CTECTBEHHO-HAYYHOM U  TEXHOJIOTHYECKOMU
HaIMpaBJICHHOCTEH, pa3pabOTaHHBIX B  COOTBETCTBUM C  TpeOOBaHUSIMU
3aKOHOJATeNbCTBA B cdepe oOpa3oBaHUsT U C YU4ETOM METOJUYECKUX
PEKOMEHIAIMi 110 peasin3aiusi 00pa3oBaTebHBIX MPOrPaMM €CTECTBEHHOHAYYHOM
M TEXHOJIOTMYECKOW  HAIpPaBICHHOCTEM MO XUMHUH C  UCIOJIb30BaHUEM
obopynoBanus 1eHTpa «Touka pocray. OOpazoBaresibHas MPOrpaMma MO3BOJISET
WHTETPUPOBATh peau3yeMble TMOJXONbI, CTPYKTYpPY U COJEpXkKaHUE TMpHU
opraHu3anuu o0y4deHus XuMuu B 8—9 kiaccax.

[Iporpamma 1o xuMuu na€T MPEACTABICHUE O MENAX, OOIeH cTpaTeruu
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 OOydJaroluxcs, ONpeaAesisieT BO3MOXKHOCTU TMpeaMera s
peanu3anuyu TpeOOBaHUIM K pe3yibTaTaM OCBOCHHUSI OCHOBHOUN 00pa3oBaTebHOU
porpamMMbl HA YPOBHE OCHOBHOTO OOITIETO 00pa3oBaHMs, a Takke TpeOOBaHMIA K
pe3yJibTaramM 00y4YeHHs] XUMUM Ha YPOBHE II€JICH M3yUeHUsl TIpeaMeTa i OCHOBHBIX
BUJIOB Y4€OHO-IO3HABATEIbLHOM JEATEIBbHOCTU OOYYalolerocs IO OCBOCHHIO
y4eOHOTO COIeP KAHUS.

3HaHWE XWMHH CIY>)KUT OCHOBOH Juisi (OPMHUPOBAHUS MHPOBO33PCHHUS
oOy4Jaromierocsi, ero MpeACTaBICHUN O MaTepUaIbHOM E€AMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (POpMUpPYEMbIE XHMHUEH NPEJCTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUM M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00aTbHBIX



mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
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 B3IJIs/1a HA €AUHCTBO MPUPOBI U YETIOBEKA, SIBISETCS 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 HampaBlieHHs B OOYYEHMHM XMMHUHM 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 U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUH
OPTaHUYECKON XUMMUHU.

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

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

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

— YYEHHS O CTPOCHUM aTOMa M XUMHUYECKOMN CBSI3H;

— TpenacTaBieHUd 00 AIEKTPOIUTHYECKOW JTUCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckne 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIBHO OT OJIHOTO
YPOBHSI K JPyromMy, BBITIONHsS (QYHKIIUA OOBICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYUYCHHS
M3y4aeMBbIX BEIIECTB.



OcBoeHHME TpOrpaMMbl MO XHMHH  CIOCOOCTBYeT  (DOPMHPOBAHUIO
IIPEACTABICHNS] O XMMHYECKON COCTABISAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHCTEMHOW MpHUPOJbl, LEHHOCTHOTO OTHOILIEHUS K HAYYHOMY 3HAHHUIO U
METOJaM TMO3HaHWs B Hayke. M3ydeHune XWMUM NPOUCXOAUT C MPUBJICUECHUEM
3HAHWM W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXaloluid MUpy,
«buonorus. 57 kinacce» U «PuU3nKa. 7 KIacc.

[Ipy wu3yuyeHMH XUMHUH TPOUCXOAUT (OPMUPOBAHHWE 3HAHUM OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpeIMeTa COCTOMT B (POPMHPOBAHMHM CHUCTEMBI XMUMHUYECKHX
3HAHUN — BaXXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUYECKUX TMOJIOKECHUM,
JOCTYIIHBIX OO0OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blKa HAyKH, B
OpUOOIIEHUM K HAyYHbIM METOJaM I[IO3HAHWS TPU U3YYCHUH BEIIECTB W
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeATEIbHOCTH, OCBOCHHMHM NpPaBWJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[Tpu u3yyeHUn XMMHUU Ha YpOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs BaKHOE
3HaYeHHUE NMPUOOPENU TAKUE 11U, KaK:

— (dopmupoBaHre WMHTEIUIEKTYaJIbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHSITHUIO PEIICHUH,
CHOCOOHO alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCSI YCIOBUSM KU3HU;

— HampaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMaTHYEeCKOe MpUOOIIEHHUE
oOyJaromuxcss K CaMOCTOSITEIbHOM IO3HABATEIbHOM JESATENbHOCTH, HAyYHBIM
MeTOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCIOBHM, CTOCOOCTBYIONTUX MPUOOPETEHUIO 00YyJarOIITUMUCS
OMbITa PAa3HOOOPA3HON NEATETbHOCTH, MO3HAHMUS U CAMOIO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3JIMYHBIX BUJIOB JEATEIbHOCTH;

— ¢opmupoBanue oOmEeld (yHKIMOHAIBHOM W  €CTECTBEHHO-HAyYHOMU
IPaMOTHOCTH, B TOM 4YHUCJE€ YMEHUW OOBSACHATH U OLICHUBATh SIBJICHUS
OKPY’KAIOUIEr0 MHUpPa, WCIHOJIb3ysl 3HAHUS U OMBIT, MOJYYEHHBIE MPU H3YyUYECHHUU
XUMUHU, TPUMEHSATh WX MPU PEIICHUH MpoOJeM B TMOBCEIHEBHOW >XH3HU U
TPYIOBOU JIEATENBHOCTH;

— (QopmupoBanue y O0Oyyaroumxcs TyMaHUCTHUECKUX OTHOIIEHU,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM MJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JE€ATENTBLHOCTH B IEJSIX
COXPAaHEHMS CBOETO 3J0POBbS U OKPYKAOLIEH MPUPOTHON CPEIIbI;



— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO M
CaMOBOCIIMTAaHUID Ha OCHOBE YCBOCGHHMS OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MpOodUIIs U HAMPABICHHOCTH NajJbHEUIIIErOo
oOy4JeHwUS.

OO1mee 4YMCIO 4YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM HAa YpPOBHE
OCHOBHOTO 00I1IeTO 00pa3oBaHus, cocTaBiisgeT 136 yacoB: B 8 kiacce — 68 gacoB (2
gaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax IMO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMeceil.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSIHCTBAa cocTaBa BemlecTB. OTHOcHUTENbHAas aToOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUSA. XUMHUUYECKAsl PEaKIUs U €€ MPU3HAKY.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMMUYECKOHM MOCYIOH, MpaBWiiaMyu padboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, NMPOKAIUBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOAEHWE W  ONUCAaHUE  Pe3yJbTaTOB  IPOBEIECHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT U mpocroe
BenlecTBo. HaxoxkneHue kuciaopoga B HpUpose, (PU3MUECKHME U XUMHYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. Ilpumenenune xkucinopoaa. CrocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TemnoBoit 3¢(deKT XUMHUECKON peaklud, TEPMOXUMHUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pacTBOpPE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyonue (OCHOBHBIE, KHUCIOTHBIE, aM{(pOTEpHBIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHni. PU3MYECKHE W XHUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMozeicTBre Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aUMOACHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydyeHue B3aumozeiictBusa okcuga meau (1) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKuCcIANTETILHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE U MIEIOYHO3EMENIbHbIE METAILIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepronnueckoii cucrembl xumudeckux 3nmemMeHToB [[. . Menneneesa. [lepuoast
u rTpynmbl. DOu3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEpPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. U. MenneneeBa. XapakTepuCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpymiaM U Mepruoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 31€EMEHTOB. IOHHAs CBA3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMM KHUCJIOT M UIEJNOYEH, MPOBEICHHE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS 4Yepe3 HWCIOJIb30BaHUE KaK OOIMX eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHaliu3, CHHTE3, Kiaccudukauus, MNEePUOJAUYHOCTh, HAOIIOJICHHUE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYHUHBI, €IUHUIIBI
M3MEpPEHMS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnommueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOECHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTEMEHEeW OKMCIICHHS XUMHUYECKUX JIEMEHTOB, IO OOPAaTHUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX U T€TEPOreHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peakuu. CocraBienue YPaBHEHHUI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C  HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4eCcKoil cBsizu. CteneHs auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [[OHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKKM  MPOTEKAaHUS  peakluii  HMOHHOro  OOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBIO KAUYECTBEHHBIX pEaKIMid Ha HOHBI, pelIeHue
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHYECKHE CBOWCTBA Ha TNpPUMEpEe  XJopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMETajulaMu, IIejo4aMu). XJIIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YEHHE, MpUMEHEHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mas xapaktepuctuka s1nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMuyeckue cBoilcTBa cepbl. CepoBOIOpOJ, CTPOCHUE, (PU3UUYECKUE U
XUMUYeCKUe cBoMcTBa. OKCHIBI CEphl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalre B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUS CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPAIICHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyeckre u XMMHUYECKHUE CBOMCTBA, MoyuyeHue u nmpuMenenue. Coiau aMMOHus,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornuelie Moaupukammuu ¢Gocdopa, GuzMUECKUe U XUMHUYECKHUE CBONCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHH  OKHUCJIEHHUS.  YIJEpoA,  aJUIOTPOIIHbBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOIMYecKrue MpoOJieMbl, CBSI3aHHBIE C OKCHUIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIULMUHE, TPOMBIIUIEHHOCTH U CEJIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Tra3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue U XUMHYECKHE CBOMCTBA, IMOJyYEeHUE U
npumenenne. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobiaembr 6€30macHOr0 MCTOIB30BAHMS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
raJlor€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAHUE BHUAECOMATEPHUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, H3y4YEHHUE XUMHUYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), 00pa3liaMu a30THBIX U (ocPOpHBIX ya0OpeHui, moaydeHue,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BAaHNE BUJICOMATEPUAIIOB), U3y4YeHUe Mozenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasibl M MX COCAUHEHUS

OO1ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHE B ObITY W MPOMBIIIIJIEHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus W Kanusa. [IpuMeHeHne 1IenoYHbIX METAUIOB M HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmine coequHEHUs KaiblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHAA M THIPOKCH]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIMK HA MOHBI: MarHus, KJIbIHS, aJIOMHUHUS, [UHKA, JKeJe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJA [IUHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a71a4d Mo TeMe « Baxxnenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroUeh cpeinl (MpeaenbHasl TOMyCTUMAst
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHBIH (DaKkT, rumoresa, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIHU],
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUYECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpPaNbl, TOPHBIE MOPOJBHI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
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  OOYYaIOIIMXCS
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 HACIEIUI0, TTOHMMAaHUS 3HAUYCHUS XUMHUUYECKOM HAayKu B >KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOU WH(pOpMaIMeil o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIENOBATENLCKOM, TBOPYECKOW W JIPYTUX  BHJIAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJECHHWE M TIOCTYNKU CBOUX TOBApHUIIEH C TO3UIUHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW peakilvH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA 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,
MO3HaBaTeNbHOM, MH(OPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOMU
JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;



WHTEpPEC K OOYyYCHHIO W TIO3HAHUWIO, JF0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHWIO, TPOSKTHOW H  HMCCICIOBATEIHCKOM
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHSI OOy4YEHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCJEICTBUU 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,
YBaXKEHHUE K TPYAy M pE3yibTaTaM TPYIAOBOM IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsI 00pa30BaHUs C YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenHon npodeccuoHaabHON eITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHOU CPEJIE;

6) 3K0JI0rNYeCcKOTro BOCIIMTAHUS

HKOJIOTUYECKHU 11€JIeCO00pa3HOe OTHOIIEHUE K TMPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUSI, IOHUMaHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHOoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYecCKOMYy M TICHXHYECKOMY 3JI0pPOBBIO, OCO3HAHHUE IIEHHOCTH COOJIIOICHUS
mpaBui1 0€30MaCHOTO MOBEJEHUS MTPH 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 MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHSI  9KOJIOTUYECKOW  KyJNbTYpPhl, OCO3HAHHUS TJIOOATBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIIBHOU MPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMuUpOBaHUS MHUPOBO33PEHUS OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTE3a, (GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TMO3BOJSIOT 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 OCYILIECTBIECHUIO Y4YEOHOU
JEATEIIbHOCTH.



Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHMUI: PAcCKPhIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU 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 JIOTUYECKHUE pacCykACHUS (MHIAYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

YMEHHUE TMPUMEHSATH B TpoIlecce TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEMEHTAa), XUMHUYecKas QopMylia U ypaBHEHUE
XUMHUUYECKON peakly — MpU PEIICHUN y4eOHO-TI03HABATENbHbBIX 33J]1ad, C YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U 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
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpPUOOpPETEHUE OIMbITa M0 TUIAHUPOBAHUIO, OPraHU3AIMH W TIPOBEJICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HalIaaTh 3a XOA0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, popMmyaupoBaTh 0000IIECHUS U
BBIBO/JIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTYET
0 MpoJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHOOPMALIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHEeTa), KpPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHHUE MPUMEHATHh PAa3IUYHbIE METOABl U 3alPOChl MPU MOUCKE U OTOOpE
uH(OpPMAITUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 3a7]a4 OMPEICIEHHOTO TUIIA, IPUOOPETEHHUE OTBITA B
0o0JaCTH  WCTIOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO KCIIOJIb30BaHUs PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOMPATh ONTUMANbHYIO (hOpMY IpeacTaBieHus] HHPOpMaAUU U



WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JuarpaMmmamu,
npyrumu popmamu rpaduku ¥ UX KOMOWHAIUSIMU;

YMEHUE UCIIOJIb30BaTh W AHAJIM3MPOBaTh B IIpoliecce YYEOHOW U
UCCJIEIOBATENCKONW JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIIBCKOTO XO35IMCTBA M TPAHCIOPTAa HAa COCTOSIHUE OKPYXAKOIIEH MNPUPOIHON
CpENBbL.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe IeCTBHS:

yMEHHUsI 3ajJlaBaTh BOIPOCHI (B XOJie¢ Juajora W (WJIM) JIHUCKYCCHH) TIO
CYLIECTBY  OOCyXJaemMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEMJIOKEHHOMN 3a/1a4H;

YMEHHSI  NPEACTABIATH  IOJYYEHHBIE  PE3yNbTaTbl  IO3HABATENBHOMU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeNaTh MPE3EHTALUIO
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 JCHCTBUM, OIpEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

YMEHUE CAMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTeIbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CITOCOOBI pelieHusl yUeOHbIX U
MTO3HABATENBbHBIX 33J1a4, CaMOCTOATENIBHO COCTABJIATH WIA KOPPEKTUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEMCTBUM TIPA BBINOJHEHUM 33JaHAU C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaracMbI€ 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,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyAITUsIX.

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,

XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U



MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUUYECKasi peakius, Kiaccudukanus peakuuid: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUS, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 9K30- M IHAOTEPMHUUYECKUE PEaAKINH, TeTIOBON 3(PHEKT peaKiluH,
AIpO aToMa, BJEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOUTalb, PaaAUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSpPHAs KOBAJICHTHAs CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIIECTBA
(mporeHTHAsl KOHLIEHTpAIKsl) B pacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYECKHX TIOHATHA H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JJIS COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

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

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

OMHUCHIBATh M XapakTepu3oBaTh TaONMuHyo ¢dopmy Ilepuoanueckoit
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaThb TMOHSTHUS «rJaBHas
noarpymnmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymma)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 sApa, 00Ilee YUCIIO dJIEKTPOHOB
Y PACIPEIEIICHUE X N0 SJEKTPOHHBIM CJIOSIM);

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

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA 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;



BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISPHYI0O W  MOJIIPHYIO MAacChl
BCIIIECTB, MACCOBYIO JOJIF0 XHMHYECKOTO »3JIeMEeHTa 10 ¢dopmyIe
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEeaKinu;

MPUMEHSTH OCHOBHBIC OINEPAIllMU MBICIUTEIILHON JEATENbHOCTH — aHaIHU3
W CUHTE3, CpaBHEHHE, 000OIICHHME, CHCTeMAaTH3aInio, KIIacCU(PHUKAIIUIO,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — I M3y4YEHUS CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIMi, €eCTECTBEHHO-HAyYHbIE METO/bl
NMO3HAHUA — HAONIOZICHUE, U3MEpPEHUEe, MOJICIUPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

CIENOBAaTh  IpaBWJaM  TMOJIb30BAHUA  XUMHUYECKOM  MOCYJIOM W
7a00paTOpHBIM  O0OpYJOBAaHMEM, a TaKXKe IMpaBWIaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C OMNPEIEIEHHON MACCOBOM JIOJIEH PACTBOPEHHOIO BEILIECTBA,
IUIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIbI0 HHIUKATOPOB
(;makmyc, heHondTaaent, METHIOPAHK U JPYTHE).

K xoH1y 0OyueHus B 9 kiacce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHUX MOHSATHUWA: XUMHUYECKUM
JJIEMEHT, aTOM, MOJIEKyJda, HOH, KaTUOH, AHWOH, IPOCTOE BEILECTBO,
CJIIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATENBHOCTh, CTEIIEHb
OKHUCJIEHUS, XUMUYECKasl peaKiusi, XUMUYeCcKas CBs3b, TEIUIOBOU >PdeKT
peakuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, 3JIEKTPOJIMTHYECKAS JUCCOLMALNS, PEAKIHH HOHHOIO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE pEaKlMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEJIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
ajutotTponusi, aMm(pOTEpHOCTh, XUMHYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
METaJuInYecKasi), KpHUCTAIMYECKas pElETKa, KOPpPO3Hs METAJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEaKIuH, MPEAEeNbHO JOIyCTUMAs
koHueHTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHWMHUYECKHX TOHATUA W
MPUMEHSITH 3TU NOHSATHUS MPU ONMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;
UCIIOJIb30BaTh XMUMHMUYECKYI0 CHUMBOJIMKY JUIsl COCTaBlieHUs (opMyll
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IUYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
OnpenenéHHOMY KIIAcCy COEAMHEHHM Mo (opmyiaMm, BUJ XUMHUYECKOU



CBsSI3U (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHCHHUSX, 3apsij MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeasl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKH KOHKPETHOI'O BEILIECTBA;

packpsiBath cMmbIica Ilepuonnueckoro 3akona JI. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHUMAaHUE: OIKCHIBATh W XapaKTepu30BaTh
Tabnmuunyio (opmy [leproamdeckoil CUCTEMBl XMUMHYECKHX DJIEMEHTOB:
pa3Iuyath MOHSTHS «rJaBHas mnoarpynmna (A-Tpynma)» H «moOodyHas
noarpynna (b-rpynma)», manple u OOJdbIIHME TEPUOIbI, COOTHOCHUTH
0003Ha4YCHUsI, KOTOpPhIE MMEIOTCS B TEPUOAUYECKONM Tabiuie, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHde HMX II0 DJICKTPOHHBIM  CJIOSIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB AJIEMEHTOB M UX COCIMHEHUM B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE SJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YHUCIy M COCTaBY Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIIOBOMY 3 (}EKTy, MO M3MEHECHHIO CTEICHEH OKHCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHUYECKUE
CBOMCTBA MPOCTBIX M CJIOXXHBIX BEIIECTB, IOJITBEPKIAAs OINMCAHUE
MpUMEpPaMU MOJIEKYJISIPHBIX W HMOHHBIX ypaBHEHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTaBJISAITh YPAaBHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIET0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIINN HOHHOTO
oOMeHa, ypaBHEHHS pPEaKIMi, TOATBEPKIAONINX CYIIICCTBOBAHUE
IF€HETUYECKOM CBSI3U MEXKY BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh  CYIIHOCTh OKHMCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca ATUX PeaKIuii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XUMHYECKMX IMPEBpalICHUl B pPa3IdYHbIX
YCJIOBUSIX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYHO MacChl
BEIIIECTB, MACCOBYIO JIOJIIO XHUMHUYECKOTO »JJeMeHTa 1o dopmylie
COEIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

coOMofaTh  MpaBWwia  MOJb30BAaHUA  XUMHUYECKOM  MOCyAoM U
7a00paTOpHBIM  O0OpYyJIOBaHMEM, a Tak)Ke IpaBWJia OOpaIlCeHUs C
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKUUSIMU TIO BBIINOJHEHUIO



71a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJMYYEHUI0O U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIONIME  KAYSCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACcO3HABATH OIMBITHBIM MYTEM XJIOPHI-, OPOMUI-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiIMkKar-, cyibdar-, THIPOKCHUI-HOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

PUMEHSATH OCHOBHBIE OTEPAIIMN MBICIUTEIBHON JCITeIFHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OO0O0OIEeHNe, CHUCTEeMAaTH3AINI0, BHISBICHHE
PUYUHHO-CJICICTBEHHBIX CBS3€H — /I W3YYCHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJICIUPOBAHUE, DKCIICPUMEHT (peaabHBIM M
MBICJICHHBIN ).






TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB u dueKkTpoHHbIe (LM POBbLIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 9 bubnuoreka [{OK

' MPAKTUYECKOM IEeSATETbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemrecTBa 1 XUMU4YECKHE 15 1 bubnunoreka LIOK

' peaKIuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. [lonsitue 6 bubmnoreka IIOK

' 00 okcumax https://m.edsoo.ru/7f41837c
59 Bognopon.Ilonsarue o 8 1 bubmuoreka [IOK

' KUCJIOTaX M COJISAX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsr. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx ieMmeHToB [[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunoreka LIOK
3.1 XMMUYECKUX 37eMeHTOB /1. 11 ! https:/m.eds00.ru/7f41837¢
Menaene-eBa. CtpoeHue
aToMa
XUMHYeCcKas CBA3b. Bu6 LIOK
noIMoTeKa
3.2 Oxucaurensro- 1 https:/m.eds00.ru/7f41837¢
BOCCTAHOBUTCIIBHBIC PCAKITNH
bubnunoreka LIOK
Hroro no pasneiy 18 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne n/m P Konrpoabnsie IIpakrnyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpEHME 1 yriTyOJICHHE 3HAHUIT 5 1 bubnmnoreka HOK
' OCHOBHBIX pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaxiui https://m.edso0.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 3 1 1 bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpAX https://m.edso0.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 brbmmorexa [TOK
' PYIIBL- 2P https://m.edsoo.ru/7f41a636
COEZIMHEHUs
OO0m1as XxapakTepuCcTUKa XUMHUECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmorexa LOK
' PYHIEL. ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 anemeHToB |VA- bl YTIEpoa u 8 1 2 bubmmorexa [IOK
' . TPYIHIBL. post https://m.edsoo.ru/7f41a636
KPEMHUH B UX COSAMHCHUS
Hroro no pazneny 25
Paszpnen 3. Merayibl B UX COeIMHEHHS
3.1 OO01Me CBOMCTBA METAIIIOB 4 bubmuorexa [{OK



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

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

but6mmoreka [IOK

3.2 Baxueiiime MeTauibl U UX CO€IUHEHNS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa

4.1 BemntecTBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 4 buGnuorexa [JOK
' B p https://m.eds00.ru/7f41a636
Hroro no pazneny 4
Pe3epBHOE BpeMs 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

IHOYPOYHOE INTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoasusie IIpakruueckue
n/n Bcero u3ydyeHusi odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
1 [Ipeamer xumun. Ponb XuMuu B KU3HU 1 bubmuoreka [JOK
yeJjoBeKa. Tesa U BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTOIaX TO3HAHUS B XUMUU 1 bubmorexa LHOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
paboThI B 1a00paTOpUU U TIPUEMBI bubnuorexa [JOK
3 1 1
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrelie BemecTBa 1 cMecu. CiocoObl 1 bubmuorexa [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmmorexa [TOK
A . PHUMED https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6mmoreka [JOK
6 A 1
TOMBI H MOJCKyIH https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE AIEMEHTHI. 3HAKU 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTblie U ClOXKHBIE BEIIECTBA 1 bubmmorexa [OK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa [JOK
YVAPHOE Y4 https://m.eds00.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 bubnmuotexa [JOK
Xumunueckas popmyna. BaneHTHOCT https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

dTOMOB XUMHYCCKHX D3JICMCHTOB

OtHocUTeNbHAs aTOMHAs Macca. bubmuoreka [JOK
11
OtHocuTeNbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEUHECHUU https://m.edsoo0.ru/ff0d350c
13 Konunuectso BemecTBa. Moib. bubmuorexa [JOK
MomnsipHast macca https://m.edso0.ru/ff0d5230
14 Du3nYeCKUe U XUMUYECKUE SBICHUS. bubmuorexa [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycioBus MPOTEKAHUS bubnuoreka [IOK
15 .
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMS MACCHI BEILIECTB. bubnnorexa [HOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus koamdecTa, Macchl
17 BEILIECTBA 10 YPABHCHUAM XUMUYCCKUX bubmorexa LHOK
HIeCTBa 1O ¥p hitps://m.edsoo.ru/ffod5708
peakmuit
Knaccudukanmss XuMUuecKux peakiuii
18 (coe I/IHq;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHnukioneauct. O6o0eHne 1 bubmorexa HOK
t AHCT: Hj https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3aI1s 3HAHUH
20 KonTtponsHas padora Nel o reme bubnnorexka [HOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
Boznyx — cmecs razos. Cocras
21 Bo3ayxa. Kucinoposx — 3ieMeHT u bubmmorexa [OK
yxa. p https://m.edsoo.ru/ff0d448e
npocrtoe Beectso. O30H
dusnvecKknue 1 XUMHUYECKHE CBOMCTBA
bu6mmoreka [JOK
22 KHUCJIOpo/ia (peaKIuu OKUCIICHUS,

ropenue). [lonsTue 06 okcumax

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

CriocoOsl MmostydeHus KUCaopoia B

bu6mmoreka [IOK

23 71a00paTOPUH U MPOMBIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoi 3 PexT XuMUIeCcKoi
peaKkuuu, MOHSITHE O bubnunoreka [HOK
24
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U https://m.edso0.ru/ff0d4790
SHAOTEPMHUYECKUX PEAKIIUIX
TomnuBo (HeTh, yroyb U METaH).
25 3ar 513H61§He(11;03 . a, CIT0COOBI Z:ro bubmorexa OK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHHUS
[IpakTuueckas padora Ne 3 o Teme
26 «Ilomyuenne u coOupanue KUCIOpoaa bubmorexa [JOK
i . p poa, https://m.edsoo.ru/ff0d4ae2
U3Y4YE€HHE €ro CBOMCTBY
97 Bonopox — anemeHT u npocroe bu6mmoreka [IOK
BelecTBO. HaxoxaeHnue B npupoe https://m.edsoo.ru/ff0d4dd0
28 dOusnvecKknue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [lonsATHE 0 KHCIOTaX U COJAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI MostydeHus BOAOPOa B bubnuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o Teme
31 «ITomyuenne u cobnpanue BoA0poIa bubmorexa [JOK
e onp posa, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
39 Monsipabiit 00BEM razoB. 3aKoH bubnuorexa [IOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KOJIMUECTBA
33 BEIIECTBA ra3a I10 €ro U3BECTHOM bubmotexa [JOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
34 Brruucnenust 00bEMOB ra3oB 1Mo bubnmuotexa [JOK



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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YPaBHEHUIO pEaKIMM Ha OCHOBE 3aKOHA
00BEMHBIX OTHOLLIEHUI I'a30B

https://m.edsoo.ru/ff0d5708

35 ®uznuecKre 1 XMUMHYECKHE CBOMCTBA bubnmoreka [JOK
BOZBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. ITonstue 00 bubmuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Boza xak pactBopurtens. HacrleHHEBIE
37 u HeHaCLHieHHHIe) pacTtBopbl. MaccoBas bubmmorexa LIOK
https://m.edsoo0.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 mo Teme
38 «IIpuroroBneHue pacTBOPOB C bubnnoreka [JOK
onpeaeIEHHON MacCOBOM JT0IeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
39 KonTponbnas pabota No2 mo teme bubnuorexa [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupl: cocTaB, KiacCHPUKALINS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KJaccu(pUKaIIHs, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XMMHUYECKHE CBOMCTBA bubnnoreka [JOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccudukanus, bubmuorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue u XMUMHUYECKUE CBOMCTBA bubnnoreka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
46 Comnu (cpeqnue): HOMEHKIIATypa, bubnmuotexa [JOK

CITOCOOBI MOJIY4YCHHA, XUMHUYCCKUC

https://m.edsoo.ru/00ad9474
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CBOICTBa

[Tpaktuyeckas pabora Ne 6. Pemenue
IKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME

bubmuorexa [JOK

47
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN )
48 ['eneTnueckas cBsI3b MEXKIy KilaccaMu bubnmoreka [JOK
HEOPraHUYECKUX COEAUHEHUN https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
49 O06o001IeHre U cCTeMaTU3alus 3HAaHUN
B t https://m.edsoo.ru/00ad9ch2
KonTponbnas padorta Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX bubmorexa HOK
- P https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbIie MOMBITKH KIacCUPUKAITII
51 XMMHYECKHUX 31eMEHTOB. [loHsTHE O bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
IpyMmax CXOJHBIX 3JICMCHTOB
[Tepunoanueckuii 3aKOH U
52 [leproanueckas cucTeMa XUMUYECKUX bubmmorexa [JOK
pHoL https://m.edsoo.ru/00ada52c
anemeHToB . 1. Menaeneera
53 [Tepuopl, rpynibl, HOATPYIIIBI bubmorexa HOK
PHOZEL, TPYHIBL TOMPY https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubnnorexka [HOK
sanep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmorexa HOK
P https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MenaeneeBa
XapakTepruCTUKa XUMHIECKOTO
56 3JIEMEHTA TI0 €0 MOJO0KEHUIO B bubnmoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
57 3nauenue [lepnonnueckoro 3akoHa s bub6nuorexa [IOK



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
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pa3BUTHS HAyKu U npakTuku. []. 1.
MenneneeB — y4€HBIN, IENATOT U

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

rpa)xIaHuH
DIEeKTPOOTPULIATEIBHOCTh ATOMOB bubnmoreka [JOK
58 1
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 Honnast xumucckas cosb L https://m.edsoo.ru/00adac34
60 KoBaneHnTHast nosnsipHasi XuMHYECKas 1 bubmumoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMUYECKast 1 bubnnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 Crenens okHcICHuA 1 https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubnnoreka [JOK
peaxkuuu https://m.edso00.ru/00adb076
bubmuorexa [JOK
64 OKucauTeny U BOCCTAaHOBUTEIIH 1 https://m.eds00.ru/00adb076
65 O06o00menre u cucTeMaTr3aIs 3HaHHKA 1 bubmuorexa [JOK
https://m.edsoo.ru/00adb486
66 KonTtponsHast pabota Ne4 o reme 1 bubnnorexka [JOK
«CtpoeHue aroma. XuMU4ecKas CBsI3b» https://m.edsoo.ru/00adb33c
bu6mmoreka [IOK
o7 AMMHSL B SKH3HH HeoBeKa L https://m.edsoo.ru/00ad9ch2
. bubnuoteka [JOK
68 Hrorossit ypox 1 https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
Hara uudposbie
Nen/m Tema ypoka Kontposbusbie IIpakTunueckue
Bcero u3yueHusi oOpa3zoBaTe/ibHbIe
padoTshI padoThI
pecypcsbl
[Tepuoanueckuii 3axoH. [lepuoanueckas
1 cucTeMa XUMMUYeCKux aneMeHToB /. U 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB
2 XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [JOK
P P https://m.edsoo.ru/00adb6b6
1(50)2 (i ()
3 Knaccudukanus 1 HOMEHKIATypa 1 Bbu6moreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMUYECKOM CBSI3U U THITBI 1 bubnuoreka [{OK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast padora Nel o reme
5 «IToBTOpEHuUe U yriydaeHue 3HaHUH 1 1
OCHOBHBIX Pa3/ieNIoB Kypca 8 kjacca»
5 Knaccuukanus XuMu4ecKkux peakiui no 1 bubmmnoreka HOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XMMUYECKOUN pEAKIINH.
7 [ToHsiITHE O TOMOTE€HHBIX M T€TEPOTr€HHBIX 1 bubmorexa [TOK
P https://m.edsoo.ru/00adbe9a
peaxkuusax
[ToHsiTHE 0 XUMHYECKOM PAaBHOBECHH.
bu6nunorexa LIOK
8 @DaxTophl, BAUSIIOUINE HA CKOPOCTh 1

XUMHYECKON PE€aKMU U IMOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYECKOI'O paBHOBECHUA

9 OKHUCIUTETbHO-BOCCTAHOBUTEILHBIC bubmuorexa [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 31€KTPOIUTUYECKON JUCCOLMALINH. bubmmoreka [JOK

10
CuiibHBIE U CJTa0bIC SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HonHble ypaBHEHHUSI peaKIui bubmmorexa LIOK

P peaxt https://m.edsoo.ru/00add448
XHWMHYECKUE CBOMCTBA KHCIIOT U
12 OCHOBaHHI B CBETE MPEACTABICHHUI 00 bubmorexa LIOK
. pea https://m.edsoo.ru/00add5d8
AIICKTPOJUTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJICH B CBETE
13 MPEJICTABICHUI 00 JICKTPOJIUTHICCKON bubmorexa LIOK
p p https://m.edsoo.ru/00add8b2
JTUCCOITHAITUT
14 [TonsiTne o runponuse conen brbmmorexa [TOK
AP https://m.edsoo.ru/00add9d4
bubmmoteka IIOK
15 O06o00meHre u cucTeMaTr3aIs 3HaHHIA
B H https://m.edsoo.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemenue bubmmnoreka HOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padorta Ne2 no teme

17 «INEKTPOIUTHICCKAS TUCCOITUAITHS bubmmorexa [JOK

P g HHAI https://m.edsoo.ru/00addec0
XHWMHMUYECKUE PEAKIUU B PACTBOPAX»

18 OO01ast XapakTepUCTHKA TaJIOT€HOB. bubnmnoreka [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBoaopoa. ComsiHast KHCIIOTA,

. bubnuorexa [JOK

19 XUMHUYECKHE CBOMCTBA, MOIYYEHHE,

MMPUMCHCHUC

https://m.edsoo.ru/00ade104
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[IpakTrueckas padota Ne 2 o Teme

20 «[TomydeHne CoNsTHOM KUCIOTHI, H3YUYCHHE bubmmorexa [JOK
. yzl > I3YH https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM XUMHYECKUAX
21 €aKIUi, €CITU OJIUH U3 PEarcHTOB JIaH B bubmmorexa [JOK
p ’ p https://m.edsoo.ru/00ade488
H30BITKE
29 OO0mas xapakrepucTuka 31eMeHToB VIA- bubnnorexa [JOK
IpyHIIbI https://m.edsoo.ru/00ade64a
AnIoTpOomnHbIC MOAU(UKAITUN CEPBHI.
23 Haxo;xlz[eHHe cephl I/I(beé COG,Z[I/IHCII)-II/Iﬁ B Bubmiorexa OK
p . https://m.edsoo.ru/00ade64a
npupojie. XUMHUYECKHE CBOMCTBA CEPhI
CepoBogopo/, ctpoenue, hpuzndeckue u bubmmoreka [JOK
24 .
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢u3nyeckrue 1 XuMHUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE pPeaKIlnu, JIeKallle B OCHOBE
MIPOMBIIIJIEHHOT'O CII0C00a MOIy4eHUs
26 CEPHOM KUCIOTHI. XUMUYECKOE brbmmorexa [JOK
P ' . https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCJTUHEHUSIMH CEPBI
97 Brruucnenune MaccoBoit 1071 BbIXO/a bubmuoreka [{OK
MIPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OO0mas xapakTepucTuka 31eMeHToB VA-
08 rpynmnsl. A30T, paclipoCTpaHEHHE B bubmuoteka [IOK

npupoe, GU3NIECKue U XUMUIECKUE
CBOMCTBA

https://m.edsoo.ru/00adeeab
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AMMI/IaK, €ro (1)I/I3I/I‘ICCKI/IC 1 XUMHWYECKUEC

bubnunoreka LIOK

29
CBOMCTBA, MOJIy4YECHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[Tpaktuyeckas padora Ne 3 o Teme

30 «[Tomyuenne ammuaka, U3yu4eHHe €ro bubmorexa LIOK

" > 1Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KUCI0Ta, e€ (U3nIecKue u bubnnoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH

39 aMMOHHS B KaU€CTBE MHUHEPATbHBIX bubnnoreka [JOK
ynoopenuit. XumMuueckoe 3arpsisHeHHe https://m.edsoo.ru/00adf518
OKpY’Karollen cpebl COeTMHEHUSIMHU a30Ta
®ocop. Oxeun dochopa (V) u

33 (1)00(;[1))0 pHa}I KI/I(?JI((i))Ta (b(blzrl)an(qeilcne u bubmmorexa [JOK

P . https://m.edso0o.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYeHHE
Hcnons3oBanue ¢pocdaToB B KauecTBe
34 MHUHEPAIBbHBIX YI00OpeHUH. 3arps3HeHue bubnmorexa IOK
PEIBHBIX YAODP P https://m.edso00.ru/00adfc20
IPUPOJHOM cpenbl hocaTamu
VYrnepon, pacnpocTpaHeHue B IpUpPO/IE, bubmuoteka [IOK

35 .

(bu3MYecKre U XUMHUYECKHUE CBONCTBRA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepona, ux pusnveckue u

36 XHMHYECKHUE CBOMCTBA. DKOJOTUYECKHUE bubmuoreka [{OK
poOJIEeMBbl, CBA3aHHBIE C OKCUIOM YIepoia https://m.edsoo.ru/00adfebe
(V)

bubnunorexa LIOK
37 VYronbHast KUCHOTA U €€ CONn

https://m.edso0.ru/00ae006¢
38 IIpakTruyeckas padora Ne 4 o Teme bubmuoteka [IOK

"[losrydeHne yrieKucioro rasa.

https://m.edso0.ru/00ae027¢
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KadectBenHnas peakius Ha kKapOoHAT-HOH"

[TepBoHayabHBIE TOHATHS 00

bu6nmmoreka [IOK

39 OpraHMYEeCKHUX BEIIECTBAX KaK O
p m https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoJia
40 Kpemnuii u ero coefuHEHUS bubmmorexa [JOK
p A https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnnoreka [JOK
«Baxaenne HeMeTauIbl U UX https://m.edsoo0.ru/00ae0bf2
COCIUHCHHS»

KonTponbnas padota Ne3 mo teme
42 «Baxaenne HeMeTauIbl U UX bubmorexa [JOK
https://m.edsoo.ru/00ae0e18
COCIUHCHHUS»
OO61mas xapakTepruCcTHKa XUMUYECKUX

43 3JIEMEHTOB — MeTaJIoB. MeTaninueckas bubnnorexa [JOK
CBA3b U METAJUINYECKAs KPUCTAILINYECKAs https://m.edsoo.ru/00ae103e
peméTka. Pu3nuecKue CBOMCTBA METAIIIOB
XHMHYECKHE CBOMCTBA METAJIOB.

44 OIEKTPOXUMHUUECKUIN P HAIPSOKEHUH bubnmorexa IOK

P P p https://m.edso0.ru/00ae1156
METaJII0B
OO6mmwme crmocoOb! MOTYyIEHUST METAJLIOB.

45 CnuiaBel. Beruucienus no ypaBHEHUSAM bubnuotexa [JOK
XUMUYECKUX PEAKLUH, €CIIM OUH U3 https://m.eds0o.ru/00ae1156
pEareHTOB COJAEPKUT MPUMECH

46 IlonsaTHe 0 KOPPO3UU METAIOB bubmorexa I[JOK

PP https://m.edso0.ru/00ae1278
but6mmoreka [IOK

47 [I{emouHble METAJIIbLI I

https://m.edsoo.ru/00ae14b2
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bu6nmoreka IIOK

48 @)
KCHABTI THADOKCHILT HATPIGT H KATHA https://m.edsoo.ru/00ael4b?2
[Ile10uHO3eMENBHBIE METAJIIBI — KATBLHUN 1 bubnuorexa [JOK
49 N
Mar"Huu https://m.edsoo.ru/00ael15e8
50 Baxueiinme coeqMHEHNS KaJIbLIU buGnuorexa [IOK
a I https://m.edso00.ru/00ael15e8
51 O000111eHE U CUCTEMATH3AaIU 3HAHUI
bubnunoreka LIOK
52 Ké OBl €8
€CTKOCTP BOJIBI M CIIOCOOBI €€ yCTpaHCHHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o Teme
53 "XKEcTKoCTh BOABI M METOBI €8 bubnnorexa [IOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubmuoreka [{OK
54 A 5
JTEOMHIHH https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBOMCTBA OKCHIA U bubmuoreka [IOK
55
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bubnmorexa LIOK
56 K
e1eso https://m.edsoo.ru/00ae1d86
57 Oxcunsl, TUIPOKCH B U conu xxene3a (1) u bubnuoreka [{OK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CUCTEMATH3AIU 3HAHUI
[IpakTuueckas padbora Ne 7. Pemenue
59 HKCIEPUMEHTAILHBIX 3a/1a4 10 TEME bubnnorexa [IOK
P N A https://m.edsoo.ru/00ae3de8
«BakHele MeTaibl U UX COEOUHEHU
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
N bubmuorexa [{OK
60 peaxiui, ecu OJUH U3 PEareHTOB JIaH B

H30BITKE WJTH COACPIKHUT NPHUMECH.

https://m.edso0.ru/00ae1750
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Brrancnenus maccoBoit JOJIM BBIXOJa

MPOIYKTA PEAKIIH
61 O06o001IeHre U CUCTEMAaTH3allisl 3HAHHIA 1
62 KontponbHas padota Ne4 o teme 1
«BaxHeime MeTalIbl M UX COCIUHCHHUS
63 BemectBa u Marepuasnbl B MOBCEIHEBHOM 1 bubnunoreka LIOK
JKM3HHU YEI0BEKA https://m.edso0.ru/00ae3f50
64 XHUMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH 1 bubnnoreka [JOK
Cpensl https://m.eds00.ru/00ae4270
65 Poap XxumuM B pelieHnn SKOJOTHYECKUX 1 bubnuorexa [IOK
npobiem https://m.edsoo.ru/00ae4270
bubnuorexa [IOK
66 Poib XvMuM B )KU3HHU YEIIOBEKA 1 https://m.e dso:)_.lru 100260d0a
67 O06o001eHre U cUCTeMaTH3alns 3HAHUI 1
68 WToroBeIii ypok 1
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

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

» Xumusi, 8 kiace/ Kysnernosa H.E., Tutosa .M., 'apa H.H., Akuronepuoe
obmectBo «M3aatenbeTBo «IIpocBemenne»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

- PaGouas tetpanp. 8, 9 knaccel. ABTopsl: ['apa H.H., AxmeTroB M.A.

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

- 3amayHuk no xumu. 8, 9 kimaccel. ABTopel: Ky3nenosa H.E., Jlekun A.H.

- Metonunueckoe nocodue. 8, 9 knaccel. ABTOpbl: AXxmeToB M.A., I'apa H.H.

- Meroguueckoe nocobue «Peanuzanus  00pa3oBaTENbHBIX  MPOrpamMm
€CTECTBCHHOHAYYHOM M TEXHOJIOTUYECKOW HAMNPABICHHOCTEH IO XHMHUU C
UCIIOJIb30BaHUEM o00opynoBanus 1eHTtpa «Touka pocta»y. Asropsi: II. W.
becnanos, M.B. Jlopodees. Mocksa, 2021

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. bubnmoreka uudpoBoro o0pazoBa-TeILHOrO KOHTEHTA
https://lesson.edu.ru/04/08

2. 000 SKmnacc https://www.yaklass.ru/

3. @®Tr'AOY AIIO Axanemuss Munnpocsenienus Poccun https://apkpro.ru/
4. MWsnarensctBo «IIpocBemenue» https://iyazyki.ru/
5.
6.

000 «Pusukon JIad» https://physicon.ru/platforma-oblako-znanij
000 «Dokchopm»
https://foxford.ru/?utm referrer=https%3A%2F%2Fyandex.ru%?2F

OueHnuBaHue pe3yJibTaTOB 00yUeHHS M0 XMMUHU
1. OueHMBaHue YCTHOI'O 0TBETA
«5»: ©  1aH NOJHBIN U MIPABWIBHBIA OTBET HA OCHOBAHWH M3YYEHHBIX TEOPHU,

MaTepuall U3JIOKEH B ONIPEACICHHOM JIOTMYECKOM TTOCIIeI0BaTEIbHOCTH,
JUTEPATYPHBIM SI3BIKOM,
OTBET CAMOCTOSTEIIbHBIN.
«4»: - 11aH TOJIHBIN W MPAaBUJIBLHBIN OTBET HA OCHOBAHUH M3yUYCHHBIX TCOPHI,
MaTepuall U3JI0kKEH B OMPEACICHHON MOCIeI0BATEILHOCTH,
- IOMYIIEHBI 2-3 HEeCYIIECTBEHHBIC OLMOKH, HCIIPaBJIEHHbIE 110 TPEOOBAHUIO
YUUTEIISA, WIN JaHHENOJIHBIA U HEUETKUM OTBET.
«3»: - 1aH MOJHBIA OTBET, HO MPHU TOM JOMYyIIEHA CYIIECTBEHHAS
OmurOKa WJIM OTBET HEMOJHBIN,TOCTPOSH HECBSI3HO.
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«2»: © 0oTBeT OOHAPYKUBAET HETIOHUMAHHE OCHOBHOTO COJIEPKaHUS y4EOHOTO
MaTepuIa,
- IOIIYIIEHBI CYLIECTBEHHBIE OIIMOKHU, KOTOPBIE YU-Csl HE MOYKET UCIPABUTh

IIPU HABOJIAIIMX BOMPOCAX yUUTEIIS.
2. OueHUBaHHeE YMEHUI pemiaTh 3a1a4M
«5»: © B JOTMYECKOM PACCYKJICHUHU U PEIICHUH HET OIHUOOK,

3aJlaya peleHa paloHaIbHBIM CIIOCOOOM.
«4»: © B JIOTUYECKOM PACCYXKIECHUU U PEUICHUU HET CYIIECTBEHHBIX OLINOOK,
IIPU 3TOM 33J]1a4ya PeleHa,HO HE PallMOHAJIBHBIM CIIOCOO0M,

JIOTYIIIEHO HE OoJiee TBYX HECYIECTBEHHBIX OLITHOOK.
«3»: © B JIOTHYECKOM PACCYKJICHUH HET CYIIECTBEHHBIX OLINOOK,

JIOMYCKAeTCs CYIIECTBEHHAsI OlIMOKa B MATEMAaTUYECKUX pacyeTax.
«2»:* UMEIOTCA CYIIECTBEHHBIE OIMOKH B JIOTHYECKOM PACCYXKICHUU U
pELIECHUH.

3. OneHNMBaHNe IKCIEPUMEHTAIBHBIX YMEeHHUIl (B mpouecce

BBINOJIHEHUS MPAKTHYECKUXPAOOT M0 HHCTPYKINH).
«5»: - paboTa BBINNOJHEHA MOJHOCTHIO, ClIETIaHbl IPABWIIbHBIC HAOMIOJCHUS U
BBIBOJIBI,

* OKCIIEPUMEHT OCYIIECTBJICH MO IJIaHy, C YYETOM TEXHUKH O€30MacHOCTH H
mpaBui pabOTHI C BEIIECTBAMU U TpUOOpaMH,

- IPOSIBJIEHBI OPraHU3alMOHHO-TPY/IOBbIE YMEHHUS (TOJJEPKUBACTCS YUCTOTA
pabodero Mecra , MOPSIOK Ha CTOJIE, SKOHOMHO HCIIOJIb3YIOTCS PEAKTUBHI).
«4»: - paboTa BBITMIOJHEHA, CJCIIAHBI MPaBUIbLHBIC HAOIIOICHUS W BBIBOJBI:
DKCIIEPUMEHT BBITIOJTHEH HEIMOJIHO WM HAOJFOMAI0TCS HECYIIECTBCHHBIS
OomKOKHU B pabOTE C BEIIECTBAMHU U IPUOOPAMH.

«3»: - OTBET HEMOJIHbIN, paboTa BBHIMOJHEHA NPABWJIHLHO HE MEHEE YeM
HAIOJIOBUHY JIOIYIIEHa CYIECTBEHHAsl omuOKa (B XOJle IKCIIEPUMEHTa, B
oObsicHeHuu, B oopmiiernn padotsl, mo Th mnpu paboTe ¢ BemecTBaMu U
npudbopamMu), KOTOPYIO YUaIIUICS UCTIPABIISIET MO TPEOOBAHUIO YUUTEIS.

«2»: - [omylleHbl JBe WM Oojiee CYIIECTBEHHbIE OIMMOKH B XOJe
DKCIIEpUMEHTa, B 00bsiCHeHHH, B opopmieHun padotsl, o Th mpu pabdote ¢
BEII[ECTBAMH U MPUOOPAMH ), KOTOPBIC YUAIIHIACS HE MOXKET UCIIPABUTb.

4, OueHuBaHMe yMeHMiHl pemIaTbh 3JKCHEPUMEHTAJIbHbIC 3aJa4u
(ciaexyeT Y4YHMTHIBATHHAOJIIACHUSI YUUTEsI U MPeAbsBIsIeMble YUaIIMMCS
pe3yJibTAThI BbINOJHEHHUS ONBITOB).

«5» - MIaH pelieHus 3a7a4d COCTaBJICH MPaBUJIBLHO, OCYIIECTBIICH MOJI00D

XUMHUUYECKUX PEAKTUBOB MOOOPYIOBAHUSI, TaHO MOJTHOE OOBICHEHUE U CACTaHbI

BBIBOJIBI.

«4»: - TUIaH pelIeHUs] COCTaBJICH MPAaBWIHHO,

OCYIIECTBJICH MOJI00p XUMUUECKUX PEAKTUBOB U 000PY/I0BAHMUS.
JOMYIIIEHO He 0oJiee NBYX HECYIIECTBEHHBIX OIUOOK (B OOBSICHEHUH U
BBIBO/JIAX ).

«3»: © TJIaH peUIeHUs COCTABJICH MPABUIILHO,

OCYIIECTBJICH MOJ00P XUMHUECKIX PEAKTHBOB M 0OOPYIOBAHMS.
JOTYIIIEHA CYIIIECTBEHHAs OITMOKA B OOBSICHEHUH U BBHIBO/IAX.



«2»: - momyleHkl ABe U Oosiee OMMOKHU (B TUIaHE pEIIeHHs, B MOA00pe
XUMHUYECKUX, PEAKTUBOB MOOOPYI0BaHMS, B OOBSICHEHUU U BBIBOJIAX ).

5. OueHMBaHUe MUCHMEHHBIX KOHTPOJIBLHBIX PadoT (He00X0aUMO
YUYUTBHIBATH Ka4eCTBOBBINOJHEHHUsSI Pa00ThI MO 3aIaHUSIM, KOHTPOJIbHAsI

padoTa OLEHUBACTCH B LEJIOM).
«5» - 1aH MOJIHBIA OTBET HA OCHOBE U3YYEHHBIX TEOPHM, BOZMOKHA
HECYIIECTBEHHAs OIIMOKA.

«4» - TomycTUMa HEKOTOPAasi HEMOJIHOTA OTBETA, MOKET OBITh HE 0OJIee ABYX

HECYIIECTBEHHBIX OLIMOOK.

«3» - paboTa BBINOJHEHA HEMOJHO (HO HE MEHEE YeM HaIlOJOBUHY), UMEETCS

He 0oJiee OHOMCYIIECTBEHHOM OMMOKY U TIPU ATOM 2-3 HECYIIECTBEHHBIE.

«2»: - paboTa BBIIOJIHEHA MEHBIIIE YEM HATIOJOBUHY,

MMEETCS HECKOJIBKO CYIIECTBEHHBIX OLIMOOK.
OueHka «5» cTaBUTCH, €CJIN YYCHHUK:

1. [loka3piBaeT IIyOOKOE€ W TMOJHOE 3HAHME W MOHHMMAaHHE BCEro o0beMa
IIPOrPAMMHOI0 MaTepraja; MOJHOE IMOHUMAaHHUE CYIIHOCTH PAacCMATPUBAEMBIX
TOHSATHM, SIBICHUMH 3aKOHOMEPHOCTEN, TEOPU, B3AUMOCBSIZEH.
2. YMeeT cocTaBUTh MOJIHBINA U MIPABUJIBHBIN OTBET HA OCHOBE H3YYEHHOIO
MaTepuasa; BBIACIATh TJABHBIC IOJIOKEHHS, CAMOCTOSTENBHO ITOATBEPKIAThH
OTBET  KOHKPETHbIMM  HpUMepamH,  (akTamMH;  CaMOCTOATEIBHO U
apryMEHTUPOBAHO JeJlaTh aHajau3, o0000IIaTh, BBIBOABL. Y CTaHABIUBAET
MEXIpEeIMETHbIE (Ha OCHOBE paHee TNPHUOOPETEHHBIX 3HAHUH) U
BHYTPHUIIPEIMETHBIE CBSI3M, TBOPYECKM NPUMEHSET IOJYYECHHbIC 3HAHMS B
He3HakoMou curyanuu. IlocnenoBarenbHO, YETKO, CBA3HO, OOOCHOBAHHO U
0e301MO0YHO HW3JIaraeT y4yeOHBbIM MaTepuan: JaeT OTBET B JIOTMYECKOH
NIOCJIENOBATEIBHOCTH C HCIIOJIb30BAHUEM IIPUHATOM TEPMHUHOJOTHUH; JAEJIAeT
COOCTBEHHbIE BBIBOJBI; (POPMHUPYET TOYHOE ONpPEJEICHUE M MCTOJIKOBAHME
OCHOBHBIX TOHSATHUN; MPU OTBETE€ HE MOBTOPSET JIOCIOBHO TEKCT Y4EOHUKA;
u3JaraeT Marepuall JINTEPATypPHBIM S3bIKOM; MPABUIBHO U OOCTOSITEIBHO
OTBEYAECT Ha JOIOJHMUTENIBHBIE BOINPOCHl yuuTens. (CaMOCTOATENBHO U
palMoHaIbHO MCHONb3YET HArsAgHble MOCOOUs, CIpPaBOYHbIE MaTepHalIbl,
y4eOHUK, TONOJHUTENBHYIO JINTEPATYPY, TEPBOUCTOUHHUKH.
3. CamocTosITeNbHO, YBEPEHHO M 0€30IIMOOYHO MPUMEHSET MOJIy4YCHHbIE
3HaHMS B PEUICHUH MpOOJIeM Ha TBOPYECKOM YPOBHE; JOIyCKaeT He Oojee
OJIHOTO HEA0YETa, KOTOPHIH JIETKO UCHPABIISET 10 TPEOOBAHUIO YUUTES.

Ouenka «4» cTaBUTCSH, €CJIN YUCHUK:
1. [Toka3piBaeT 3HAHUSI BCErO0 M3YYEHHOTO MPOTpaMMHOro martepuaina. Jlaer
IIOJIHBIA W IPAaBUJIBHBIM OTBET HAa OCHOBE M3YYEHHBIX TEOPUH; IOIyCKaeT
HE3HAYUTENbHbIE OIMMOKA W HENOYEThl NMPU BOCIPOU3BEIACHUM H3YUEHHOI'O
MaTepuaa, ONpeeIeHNs MOHATHIA, HETOYHOCTH MPU UCHOJBb30BAaHUU HAYYHBIX
TEPMHHOB WUJIM B BBIBOJIaX M 00OOLICHUX; MaTepHall U3JlaraeT B OMPEIEICHHOM
JIOTHYECKON TMOCIEN0BATENbHOCTH, MPH 3TOM JOMYCKaeT OJAHY HerpyOyto
OomMOKy wWiIM He Oojee JABYX HEAOYETOB M MOXET HX HCIPaBUTh
CaMOCTOSITENIbHO MpuU  TpeOOBaHMM WIM TpU  HEOONBIIOW  MOMOIIU
IpernoaaBaTesisi; B OCHOBHOM yCBOWJI yu€OHBIN MaTepuall; MOATBEPKAAET OTBET



KOHKPETHBIMU [TPUMEPAMU; TPABUIIBHO OTBEYAET HA JOMOJHUTENBHBIE BOIIPOCHI
YUUTEJIS.
2. YMeeT caMOCTOSITENIbHO BBIACNSTH TJIaBHBIC MOJOXKEHHUS B U3YYEHHOM
MaTepuaie; Ha OCHOBaHUHM (PAKTOB M MPUMEPOB 0000IATH, J€JIaTh BBIBOI,
yCTaHaBJIMBATh BHYTPUIIPEAMETHbIE CBs3U. [IpuMeHseT NoJydeHHbIe 3HAHUA
Ha MpPaKTUKE B BUJOM3MEHEHHON CUTyallMH, COOJIOJAET OCHOBHBIC IMpaBUIIa
KyJbTYPBl YCTHOM ¥ MMCbMEHHOM peyH, UCTIOIb3YET HAyUYHbIC TEPMHUHBI.
3. He oOmamaer JoCTaToOYHbIM HAaBBIKOM PabOTBl CO  CIPAaBOYHOU
JUTEPaTypoid, yueOHUKOM, IIEPBOMCTOYHUKAMU (TIPABUILHO OPUEHTUPYETCS, HO
paGotaer memneHHo). JlomyckaeT HerpyOble HapylIeHHUs MpaBUi OPOPMIICHUS
MMMCEMEHHBIX Pa0oT.

Ouenka «3» cTaBUTCS, €CJIM YYCHHK:
1. Y cBOMII OCHOBHOE COZiepKaHHE y4eOHOro mMarepuana, UMeeT NnpoOenbl B
YCBOEHMM Marepuana, HE MPENATCTBYIOIIUE JajJbHEHIIEMY YCBOCHHIO
MpOrpaMMHOr0 MaTepualia; MaTepuan H3JlaraeT HE CHCTEMaTU3UPOBAHHO,
(dparMeHTapHO, HE BCEr/ia MOCIEe10BaTENbHO.
2. [Tokxa3bIBaeT HEJOCTATOUHYIO CHOPMHUPOBAHHOCTH OTAEJBHBIX 3HAHUM U
YMEHUM; BBIBOJABI U OOOOIIEHUS apryMeHTUpyeT ciado, JOMYyCKaeT B HHX
OIIIHOKHU.
3. JomycTtun omMUOKM W HETOYHOCTH B  HCIOJb30BAHUM HAYYHOU
TEPMUHOJIOTHH, ONPEIEICHUS TMOHATHM Jal HEJOCTaTOYHO YETKUE; He
UCIIOJIb30BaJl B KAaueCTBE JIOKA3aTENbCTBA BBIBOABI M 0000ILIEHUA U3
HaOMI0AeHUH, PaKTOB MM TOMYCTHIT OIIUOKH MPU UX U3T0KEHUU.
4. WcnbiThiBaeT 3aTpyJHEHUS B TMPUMEHEHWW 3HAHWUM, TPU OOBSICHEHUU
KOHKPETHBIX SIBJIEHUU Ha OCHOBE TEOPHi, WIH B MOATBEPKIACHUU KOHKPETHBIX
IIPUMEPOB NMPAKTUYECKOTO MPUMEHEHHS TEOPHUI.
5. OTBedaeT HEMOJIHO Ha BOMPOCHI y4HUTENs (YIMycKass U OCHOBHOE), WJIU
BOCIPOM3BOANUT COJIEpP)KaHHUE TEKCTa y4eOHMKA, HO HEAOCTATOYHO MOHHMAET
OTJIEJIbHBIE MOJIOKEHNS, UMEIOUIUE BaXKHOE 3HAUEHHE B 3TOM TEKCTE.
6. OOHapyXUBaeT HEJOCTATOYHOE MOHUMAHUE OTIEIbHBIX MOJIOKEHUN MpU
BOCIIPOU3BEJEHNN TEKCTa Yy4yeOHuKa (3amuceid, TEPBOMCTOYHUKOB) WJIU
OTBEYAET HEIMOJHO Ha BOMPOCHI YYWUTENs, JOMycKas OJHY - JABE TIpyObie
OIIIHOKHU.

OueHka «2» CTaBUTCS, €CJIN YYCHHK:
1.  He ycBouwsi u He pacKpbll OCHOBHOE COJEp>KaHHME MaTepuania; He JAesiaeT
BBIBOJIOB M 000OIIIEHHUI.
2. He 3Haer W He MNOHMMAET 3HAYUTEIBHYIO WM OCHOBHYK 4YacTh
IIPOrPaMMHOr0 MaTepuaja B IpeAesiax IMOCTABJIECHHBIX BONPOCOB WM HUMEET
ciabo chOopMUPOBAHHBIE U HEMOJHbIC 3HAHUS M HE YMEET NMPUMEHATh HX K
PELIECHUI0 KOHKPETHBIX BOITPOCOB.
3. Ilpu orBere (Ha OAWH BOMPOC) MOMycKaeT Oosee NBYX rpyObIX OIMIMOOK,
KOTOPBIEHE MOXKET UCHPABUTH AK€ MTPU MOMOLIU YUUTEIS.
4.  He MOXeT OTBETUTh HU Ha OJMH MX MOCTABJICHHBIX BOMPOCOB.
5. IlomHOCTBIO HE YCBOMJ MaTepual.



