MyHuuunansHoe OroKeTHOE 001Ie00pa3oBaTeIbHOE yUpeKIeHHE
Yanteipckas cpennss o0ueoOpa3zoBarenbHas mkosa Ne2
MsicHuKoBcKoro paiiona PoctoBckoii obmactu
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8 «JI»

JxenayxsH T. b.

9 «A», «b», «B» Jlarnasa A. M.
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MMOSCHUTEJIbHAS 3AINIMCKA

[Iporpamma mo XMMHH Ha YpOBHE OCHOBHOrO OOIWIEr0 0Opa30OBaHUs
cocTaBjlieHa Ha OCHOBe TpeOOBaHMH K pe3yjbTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTe/IbHOMN MporpaMMbl OCHOBHOTO 00ILEr0 00pa3oBaHus, NpeacTaBIeHHbIX
B OI'OC OOO, a Takke Ha ocHOBe (enaepanbHO paboyeit mnporpamMmel
BOCIIUTAHUSA U C YYETOM KOHUEILMH NpenojaBaHus yueodHoro npeameta « XUMHUI»
B 00pa3oBaTebHbIX OpraHu3anusx Poccuiickoit ®enepaiyu.

[Iporpamma no xumuu AaéT npencraBleHHe O LeNsX, oOLei crpareruu
0o0y4yeHHsl, BOCIUTAHMS W Ppa3BUTUS OOY4YAIOIIUXCS CPeACTBAMH yueOHOro
npeaMeTa, yCTaHaBJIMBaeT 00s13aTenbHOe peaMeTHOe colepiKaHue,
IIpeyCMaTpUBaeT paclpeie/ieHue ero Io KiaccaM U CTPYKTypUpOBaHHE [0
paznenaM M TeMaM NporpaMMbl IO XHWMHH, OIpelesieT KOJIMYEeCTBEHHBIE U
KauyeCTBEHHbIE XapaKTepUCTUKH coaepkaHus, pEKOMEHyeMYHOo
MOCIEA0OBATENBHOCT  M3YYEHHMS] XUMMHM C  YYETOM  MEXKIIPEAMETHBIX M
BHYTPHUIIPEIMETHBIX  CBsI3eH, JIOrMKM y4dyeOHOro mpolecca, BO3PacTHBIX
ocoOeHHOCTeH  OOydJarolIuXcs, OIpeaeiseT BO3MOXHOCTH TpeaMera  JJis
peanuzanuu TpeOOBaHUH K pe3ylIbTaTaM OCBOEHHs OCHOBHOH 00pa3oBaTelbHOM
NporpaMMbl Ha YpPOBHE OCHOBHOIo o0lero odOpa3zoBaHus, a Takke TpeOOBaHUH K
pe3ynpTataM 00yUeHHs XMMHUHM Ha YPOBHE LieNield U3y4eHUs NpeaMeTa U OCHOBHBIX
BUJ0B YyueOHO-IO3HABaTEIbHOU JEeATENbHOCTH OOYyYarollerocss [0 OCBOEHHIO
yueOHOro coaepKaHusl.

3HaHHe XUMHH CIYKUT OCHOBOM 1 (OPMUPOBAHUS MHPOBO33PEHUS
obyuarouierocsi, ero npeiacTaB/JeHHd O MaTepUalJbHOM €WHCTBE MHpPa, BAXKHYIO
poib urpatoT ¢GopMUpyeMble XHMUEH MpPeICTaBIEHHUS O B3aUMONPEBPALLEHHAX
3HEpru¥ W 00 IBONIOLUH BELECTB B MPHUpOJE, O MYTAX pelIeHHs IIo0adbHbIX
npodiieM YCTOMUMBOIO pa3BUTHSI UeIOBEYECTBA — CbIPbEBOH, DHEPreTHYECKOM,
MTUIIEBOM 1 IKOJOrHYEeCcKOH 0e30nacHOCTH, MpobeM 31paBOOXpaHEHHS.

N3yyeHune XxMMHUHU:

CrocoOCTBYeT  peanu3alldd  BO3MOXHOCTEH Ui CaMOpasBUTHS U
(hopMHpPOBaHUS KYJIbTYPbl JIMUHOCTH, €€ 00111l U PYyHKLUHOHAILHOH rPaMOTHOCTH,

BHOCHT BKJal B ()OPMHpPOBAaHHE MBIILIEHHS U TBOPUYECKMX CIOCOOHOCTEH
00y4arolMxcsi, HABLIKOB WX CAMOCTOSTEIbHOM yueOHOH  JeATelbHOCTH,
SKCIIEPUMEHTAIbHBIX M HMCCJIEOBATe/IbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM JKU3HH, TAaK U B NPOHECCHOHAIBHON 1EATEIbHOCTH;

3HAKOMHUT €O crequdUKOi HaydHOro MBILUICHHS, 3aKJ1a/IbIBA€T OCHOBBI
1[eJIOCTHOTO B3IJIsA/1a Ha €JMHCTBO MPUPOIbl U YEIOBEKA, SABIAETCS OTBETCTBEHHbIM
3TanoM B (JOPMUPOBAHHH €CTECTBEHHO--HaYy4YHOH TPaMOTHOCTH 00y4aroLUXCs;



crnocoOCTBYyeT (OPMUPOBAHUIO LEHHOCTHOIO OTHOIIEHHMS K €CTECTBEHHO-
-HaY4YHBIM 3HaHHUAM, K IIPUPOJE, K Ye/IOBEKY, BHOCHT CBOM BKJIaJ B 9KOJIOTHYECKOE
o0Opa3oBaHHe 00yYArOIIHUXCS.

JanHple HampaBlieHHs B OOy4YeHMM XUMHH OOECHEYHBAIOTCS CHELU(UKON
colepKaHus  ydyeOHOro TmpeameTa, KOTODBIH  SBISETCH  IE€JarOrM4YecKH
amanTHPOBAHHBIM OTpaXkeHueM 0a30BOM HayKU XMMHH Ha OINpenelIéHHOM JTare ed
pa3BUTHAL.

Kypc XuMHH Ha ypoBHE OCHOBHOIO OOIIero o0pa3oBaHHs OPHEHTHPOBAH Ha
OCBOEHHME O00YYarOIIMMHCS CHUCTEMBbI I€PBOHAYAIBHBIX MOHATHH XHMHH, OCHOB
HEOPraHU4E€CKOM XWMHM W  HEKOTOPBIX OTHEAbHBIX 3HAYUMBIX [TOHSTHIA
OPraHUYE€CKONW XHMUHM.

Crpykrypa conep:kaHusi IPOTPaMMBI 10 XUMUH CHOPMHPOBaHA HA OCHOBE
CUCTEMHOro mnoaxona k e€ usydenuto. CoaepxaHue CKIAIBIBACTCS M3 CHUCTEMEI
MOHATHI O XUMHUYECKOM 3JIEMEHTE U BEIlIECTBE U CHCTEMBbI MIOHATHI 0 XUMHYECKOM
peakuun. O0e 95TU CHUCTEMBl CTPYKTYPHO OpPraHU30BaHbl [0 [PHHIHUITY
NOCJIeIOBATEJIBHOIO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETHYECKHUX IpeACTaBJIEHUM
PasHOro ypOBHA:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa Jl. M. MeHnneneeBa Kak OCHOBHOI'O 3aKOHA XHMHUH;

— YUYEHHS O CTPOEHHUM aToOMa U XMMUYECKOH CBA3H;

— TMpeiacTaBlIeHHUH 00 JEKTPONMTUYECKOW JUCCOIMAlMM BEUIECTB B
pacTBopax.

Teopetnyeckue 3HaHUS paccMaTpUBAKOTCA HAa OCHOBE OMIIMPUYECKH
MOJIY4EHHBIX U OCMBICIIEHHBIX (DaKTOB, Pa3BHBAIOTCS MOCJIEA0BATEIBHO OT OJHOIO
YPOBHSI K JPYroMy, BBITIOJNIHAA (YHKUUM OOBACHEHUS M NPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHSI ¥ BO3MOXXHOCTEH MPAKTHYECKOIrO NMPUMEHEHHUs U IOJIYy4YeHHUs
M3y4daeMbIX BELIECTB.

OcBoeHue mporpaMMbl T0 XHMHH  CMOCOOCTBYET  (POPMHUPOBAHHUIO
MpeCTaBIECHUSI O XUMUYECKOH COCTaBIAIOIIEH HAy4YHOHW KapTUHBI MUpPaA B JIOTHKE
e€ CHCTEeMHOW MNpPUPOAbI, UEHHOCTHOIO OTHOLIEHHWS K HAyYHOMY 3HAHHIO H
MeToJaM I03HaHWs B Hayke. M3ydyeHHe XWMHU TIPOUCXOILUT C IIPHUBJIEUEHUEM
3HAaHWH W3 paHee W3YYEHHBIX Y4YeOHBIX mpenMeToB: «OKpyxk aroluid Mup»,
«buonorus. 5-7 knaccel» U «@u3uka. 7 Kiace».

[Ipy W3y4YeHHH XWMUH MOPOUCXOJUT (OPMHPOBAHHE 3HAHUH OCHOB
XMMHYECKON HayKH KakK 00JJaCTH COBPEMEHHOI'0 €CTEeCTBO3HAHWS, NPaKTHYECKOH
NesITeIFHOCTH 4YelloBeKa M KaK OJHOIO0 M3 KOMIOHEHTOB MHMPOBOM KYJIBTYpBL.
3amaya ydeOHOro mpeaMera COCTOUT B (POPMHUPOBAHHMHM CHCTEMBl XHMHYECKHX
3HAaHUN — BakHEHIINX (aKTOB, MOHATHUH, 32aKOHOB U TEOPETUYECKHUX IOJIOKEHUH,
JOCTYIMHBIX OOOOIIIEHHN MHPOBO33PEHUYECKOr0 XapakTepa, s3blKa HayKW, B



NPHOOIIEHUH K Hay4YHbIM METOJAM TMO3HAHUS TNPU U3YyYEeHWHM BEILeCTB U
XHUMHUYECKUX PeaKLHi, B JOPMHUPOBAHHUHU U PA3BUTHH MO3HABATEJILHBIX YMEHHH U
MX TpUMEHEHHH B YyueOHO-N03HaBaTelbHOW M y4eOHO-HCCIeA0BaTeIbCKOM
JIeATEJIbHOCTH, OCBOCHHMM IIpaBWiI 0Oe30macHOro oOpallleHHs C BELIECTBAMU B
[MOBCE/IHEBHOM JKU3HH.

[Tpy M3y4yeHUH XMMUHM Ha YpPOBHE OCHOBHOTO OOILEro 00pa3oBaHHs BaKHOE
3HaYeHHe NMpHOOpenu Takue Leld, Kak:

— (OpMUpOBaHUE MHTEJIEKTYalbHO pa3BUTOH JIMYHOCTH, TOTOBOM K
camM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIBHOMY MPHHATHIO peIIeHHH,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBHSAM KH3HH,

—  HanpaBle€HHOCTb O0Oy4YeHHss Ha CHCTeMaTHYecKoe TMPHOOIICHHE
00y4arIlUXCcs K CaMOCTOATEIbHOW IM03HABATEIBHON AESTENbHOCTH, HAayYHbIM
MeTOAaM [O3HaHHUs, (OPMHUPYIOLIMM MOTHMBALMIO M pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecrieyeHue yCJIOBHH, CIIOCOOCTBYIOLIUX MMPHOOPETEHHIO 00yYarOIIUMHCS
OMbITa Pa3sHOOOpa3HOW [eATENbHOCTH, MO3HAHWUS M CAMOIIO3HAHMS, KIIHOYEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIETEHLMH), UMEIOLMX YHHMBEpCAIbHOE 3HA4YeHHe IS
pa3nuYHBIX BUJIOB JAeATENEHOCTH;

— ¢dopmupoBanue o00O0meH GYHKIHOHANBHON W eCTeCTBEHHO-HAYYHOH
rpaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OLIEHUBATh SBJICHMS
OKpY’Karolllero MHpa, MCMOb3ysl 3HAHUS M OMBIT, MOJy4eHHbIE NPH H3yYE€HHUH
XUMHH, TPUMEHSIThH WX TNpPH peUIeHHWH MpodsieM B IOBCEIHEBHOH MXH3HHU U
TPYJAOBOM JESATEILHOCTH;

— ¢opMmupoBaHue Yy OOy4alOUMXCs T[YMaHUCTHYECKHMX OTHOLLEHMH,
MOHUMAHUS LEHHOCTH XUMHYECKHUX 3HAHWH [Ais BbIpabOTKH HIKONOrMYEecKU
nesiecooOpa3Horo moBeleHUsT B ObITY W TPYAOBOH JAESATENBHOCTH B LEIAX
COXpPaHEHHS CBOETO 3/10POBbSl M OKpY KaloleH NpUPOAHOHN Cpelbl;

— pa3BHTHE MOTHBALIMA K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAMOBOCITMTAHHUIDO HA OCHOBE YCBOEHMsSI OOILE4YeI0BEHYECKHUX LIEHHOCTEH,
rOTOBHOCTH K OCO3HAHHOMY BbIOOpY npoduiis U HANpPaBIEHHOCTH JaJbHEHIIEro
o0y4eHus.

OO01ee YHCIO 4YacoB, OTBENEHHBIX JUIsl M3YyYEeHUS XUMHH Ha YPOBHE
OCHOBHOTI0 0011ero 00pa3oBaHus, coctaBisieT 136 yacos: B 8 ki1acce — 68 yacos (2
yaca B Hefles0), B 9 kiacce — 68 yacos (2 yaca B HeZel0).



COAEPKAHUE OBYUYEHMUSI

8 KUIIACC

[lepBonayaibHbIe XHMHYECKHE MOHATHS

[Ipeamet xumuu. Posib XUMUH B JKH3HH 4yeloBeKa. XUMHSI B CHCTEME Hayk.
Tena w BemectBa. dusnueckue CBOMCTBA BELIECTB. ArperaTHoe COCTOSIHHE
BewecTB. [loHsTHe O MeTomax Mo3HaHHs B XUMHH. UHCTble BEIECTBA H CMECH.
CriocoOsb1 paszenenus cmecei.

ATOMBI U MOJIeKyJbl. XHUMHYecKHe d37eMeHThl. CHMBOIBI XHMHYECKHX
sneMeHTOB. [IpocThie U ciloXkHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckas ¢opmysa. BaneHTHOCT, aTOMOB XHUMHYECKHX JIIEMEHTOB.
3aKOH IIOCTOSHCTBAa cocTaBa BemecTB. (THOCUTe/IbHAass aTOMHas Macca.
OtnHocuTenbHast MoJIeKyIsipHas mMacca. MaccoBasi 10711 XHMHYECKOTO dJIeMEHTA B
COEJMHEHUH.

KonuyecTtBo Beumecrsa. Mouib. MoasipHast Macca. B3auMocBs3b KoJIM4ecTBa,
Macchl M 4HCla CTPYKTYpPHBIX €IMHHML BellectBa. Pacuérsl mo dopmynam
XUMHYECKHUX COCJIMHEHHH.

Dusrueckue U XMMUYECKHE sBJICHUA. XUMHUYECKasl peaklms U e€ Mpu3HaKH.
3aKOH COXpaHEeHMsl MacChl BellleCTB. Xumuueckue ypaBHeHus. Kiaccubukaius
XUMHUYECKUX peaklvi (CoequHeHHs, pa3IoKeHUs, 3aMellleHus, oOMeHa).

Xumuueckuu IKCnepumMenm:

3HAKOMCTBO ¢ XMMHYECKOH NOCYJ0H, npaBujiamMH paboTel B 1adOpaToOpHu U
npuéMaMu obpallleHuss ¢ 1abopaTOpHBIM 000pYyJ0BaHMEM, U3YUYEHHE U OINUCAHHE
¢bu3rueckuX CBOWCTB 00pa3lOB HEOPraHWYeCKUX BellecTB, HalJtoJleHue
dbu3nyeckux (maBjieHHe BOCKa, TasHUE JbJa, pacTUpaHWe caxapa B CTYIIKe,
KWIIeHWEe W KOHJEHCALMS BOMABI) U XUMHYECKUX (FOpeHHe CBEYH, MpPOKaIMBaHHUE
MeJIHOM MPOBOJIOKH, B3aUMO/ICHCTBUE MeJla ¢ KUCJIOTOM) siBJIeHUH, HaOItoleHue |
ONMUCaHWEe MPU3HAKOB MPOTEKAHUS XHMHUYECKMX peakluil (pas3no)keHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIOTBHI C XJIOpUIOM Oapusi, pa3jloKeHUe T'MAPOKCUIA
menu (II) mpu HarpeBaHWH, B3aUMOJEHCTBHE JKelle3a ¢ pacTBOpoM coiu Meau (II),
U3ydyeHHe CrocoOOB pasjiesieHHsl CMeceil: C MOMOILBI0 MarHura, QUIbTPOBAHHE,
BbINIAPHBAHUE, JUCTUILISILUS, XpoMaTorpagus, NpoBeeHHe OYUCTKH IOBAPEHHOM
CONM, HaOMIOeHHMe W  OINMCaHhe  pe3yJbTaTOB  IIPOBENEHHMS  OIbITA,
HILTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWs MacChl, CO3JaHWE MOZEJIEH MOJIEKYII
(l1apoCTepKHEBBIX ).

BaskHeliune npeacraBuTe/ I HEOPraHHYECKHX BelleCTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kuciiopoa — 2JeMeHT M MpocToe
BelecTBO. HaxokieHue kuciopona B mnpupone, (QU3MYecKMe H XUMHYecKHe
ceoiictBa (peakuuu ropenus). Oxkcuabl. [Ipumenenue kucinopoaa. CrnocoOsl



MOJy4eHHUs: KHCITOpoja B JabopaTopuM M TNPOMbILUIEHHOCTH. Kpyrosopot
Kucopoja B npupoje. O30H — aJuloTporHas MOAUGHKALIM KUCIOpOo/Ia.

TenioBol >ddeKT XUMHUECKOH peaklWH, TePMOXMMHYECKHE YpaBHEHHS,
IK30- W DHAOTEPMHYECKHE peakuMu. TomuMBO: yrojb W MeTaH. 3arpsi3HeHHE
BO3/lyXa, yCUIIEHHE IIapHUKOBOTro 3¢ dexTa, pa3pylieHde 030HOBOTO CJIOS.

Bonopon — snemeHT M npocTtoe BeulecTBo. HaxoxneHue Bopoposa B
npupoje, Qu3MyeckMe U XMUMHUYECKHE CBOMCTBA, NPHUMEHEHHE, CIOCOObI
nostyyeHust. Kuciiorel 1 comu.

MonspHbiil 00bEM ra3o. Pacy&éTer mo XUMHYECKHM YPaBHEHHSIM.

dusuyeckre cBOHcTBa BoAbl. Boma kak  pacTBopuTelb. PacTBOpEL
HacelllleHHble M HeHachILIeHHbIE PacTBOpbl. PacTBOPMMOCTH BEUIECTB B BOJE.
MaccoBas 10/ BelecTBa B pacTBope. XMMHUECKHe CBOWCTBa BOABl. OCHOBaHHUSI.
Ponb pacTBOpOB B npHpoae U B )KU3HH 4elloBeka. KpyroBopoT BO/bl B MPUPO/IE.
3arpsi3HeHHe NpUpoHbIX BoA. OXpaHa ¥ OYMCTKA TIPUPOJIHBIX BOJI.

Knaccudukauust Heopranuueckux coenuHeHuid. Oxcuabl. Knaccudukanus
OKCHUIOB:  cojieoOpasyrouide  (OCHOBHbIE, KHUCIOTHble, aM(oOTepHbIe) H
HecosieoOpasyroume. HomeHknarypa okcuaoB. @u3uyeckde M XUMHYECKUE
CBOMCTBa OKCHI0B. [losyueHune okcuaoB.

OcHoBanusi. Knaccupukauuss ocHOBaHMi: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusi. HoMmeHknaTypa ocHoBaHuil. Pu3MyUecKMe M XUMHYECKHE CBOMCTBa
ocHOBaHUU. [loyyeHUe OCHOBaHUH.

Kucnorsl. Knaccudukauus kucinor. HoMmenknarypa kucior. Dusudeckue u
XMMHYEeCKHEe CBOMCTBAa KUCIOT. Psan aktuBHocTH MmetasioB H. H. bekerosa.
[lonyueHue KMCIOT.

Conun. Homenknatypa coneii. @u3nyeckie U XMMHYECKHE CBOWMCTBA COJIEH.
[lTony4denue conei.

['eHeTHUecKas CBSI3b MEXK/Y KJlacCaMM HEOPraHUYECKUX COEeIMHEHHH.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE ONpe/esieHHe COACPKaHUsl KUCIIOpoa B BO3/lyXe, MOJy4YEeHHE,
coOMpaHue, paclo3HaBaHWE M H3yYeHHME CBOMCTB KHUCIOpoAa, HadIoaeHHe
B3aMMOJEHCTBUSL BEIIECTB C KUCIOPOJOM U YCJIIOBMSI BO3HHUKHOBEHHsS H
npekpaileHusi ropeHus (rmoskapa), O3HaKoMJeHHe ¢ oOpa3uaMHd OKCHUIOB H
ONMUCAaHWEe MX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, paclo3HaBaHWE U H3yYeHHE
CBOMCTB BOJIOpOJa (ropeHHe), B3auMoaeHcTBHe Boaopoaa ¢ okcuaoMm meau (II)
(BO3MOXKHO MCIIOJIb30BaHHE BHEOMAaTepuasioB), HabmoaeHHe 00pa3LoB BelleCTB
KOJIMYECTBOM | MOJb, MCClieloBaHHe OCOOEHHOCTEH pacTBOPEHHs BEILECTB C
pa3IM4YHONW pPacTBOPUMOCTBIO, [PUMIOTOBJIEHUE PACTBOPOB C OIpeNe/IEHHOH
MaccoBO# J10JIel pacTBOPEHHOIO BEILECTBA, B3aUMOJAECHCTBHUE BOJIbl C METaIaMH
(HaTpHeM W KanbliieM) (BO3MOXKHO HCIIOJB30BaHME  BHJ/IEOMATEPUAIOB),



HccraeloBaHe  00pa3slloB  HEOPTraHMYECKUX BEIIECTB Pa3lIMYHBIX  KJIACCOB,
HaOIro/IeHHe U3MEHEHUS OKPAaCKU WHAMKATOPOB B PacTBOpaxX KHMCJIOT M LIEJOYel,
M3y4YeHHEe B3auUMOJEUCTBUs okcuaa menud (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KHCJIOT C MeETajulaMH, peakUWd HeHTpalu3alud, NOoJIydYeHHEe HepacTBOPHMBIX
OCHOBaHHH, BBITECHEHHME OJHOIO MeTajula APYrMM M3 pacTBOpa COJIM, pelleHHe
IKCMEPUMEHTANIbHBIX 3a1a4 M0 TeMe «BaxHelinne Kiaccel HeOpraHUYeCKUX
COEJUHEHUI».

Ilepuoaunyeckuii 3axkoH u IlepHoanueckassi cHcTeMa XHMHYECKHX
ynementoB JI. H. MenaeneeBa. CtpoeHne aTtoMoB. XHMH4YecKasi CBf3b.
OKHCIIHTE/IBHO-BOCCTAHOBHTE/IbHbIE PeaKIIHH

IlepBble MOMBITKKM KiIacCU(UKAUMK XHUMHYECKUX 31eMeHTOB. [loHsatue o
rpynnax CxoOJHbIX 3JIEMEHTOB (ILEJIOYHbIE M LIEIOYHO3EMEeNIbHbIE MEeTallbl,
rajloreHbl, UHEPTHbIE T'a3bl). DIEMEeHThI, KOTOpble 00pa3ytoT aM(OTepHBIE OKCHIBI
U TUIPOKCH/IBL.

[lepuonuueckuii 3akoH. [lepuoauueckas cucteMa XMMUIECKUX 271eMeHTOB /.
MN. Mengeneea. KoporkonepwogHas W JJIWMHHONEpuojaHas  (opMmbl
[lepuonuueckoi cucrembl xumudeckux snemeHToB JI. M. Menpeneesa. [lepuonsl
U rpynnbl. OU3MYECKUH CMBICI MOPAJAKOBOIO HOMEpa, HOMEpPOB IepHoAa H
IPYIIBI JIEMEHTA.

Ctpoenne atomoB. CoctaB aToMHBbIX siaep. M3otonkl. Dnektponsl. CtpoeHue
JIEKTPOHHBIX  000N0o4ek aTomMoB nepBbix 20 XMMHUYECKMX  DJIEMEHTOB
[lepuonuueckoit cuctemsnl [l. M. Menneneesa. XapakTepucTHKa XUMHYECKOIO
3JIeMeHTa 1o ero nojoxkeHuro B [lepuoauyeckoii cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHMs] pajuyca aTOMOB XMMHUYECKUX D3JIEMEHTOB,
METaUIM4eCKMX U HEMETAIJIMYECKHUX CBOMCTB MO rpynnamM 1 NepHoaaM.

3uavenue [lepuoaudeckoro 3akoHa u [leppuoanyeckoil CHCTEMbI XUMHYECKHX
3JIEeMEHTOB Uil pa3BHUTHsl Haykd W npaktuku. [I. . MenneneeB — yuy€Hbli u
rpaKIaHHH.

Xumuueckas cBs3b. KoBajeHTHas (mosisipHass M HENOJSPHas) CBA3b.
JeKTPOOTPUIIATEIbLHOCTh XMMUYECKUX 3J1eMeHTOB. FloHHast CBs3b.

Crenenb  oxkuciieHHs.  OKMCIIMTEIBHO--BOCCTAHOBHUTEJIBHbIE  PEAKIIHH.
[Tpotiecchbl OKUCIeHUsT B BOcCcTaHOBIEHUSA. OKUCIHUTENHN U BOCCTAHOBHUTEIH.

Xumuueckuit IKcnepumenm:

H3ydeHre 00pasloB BELUECTB METAIIOB M HEMETaJlJIOB, B3aUMOJEHCTBHE
FHOPOKCHAA ITMHKA C PacTBOPAMM KUCJIOT M IIEJI0YeH, MPOBEJCHHE OIbITOB,
WJUTIOCTPUPYIOIIMX — TPUMEPBl  OKHUCIIMTENIbHO-BOCCTAHOBUTENBHBIX — peaKiui
(ropeHue, peakuy pa3ioKeHHs, COeIMHEHHUS ).

Mescnpeomemmuoie ceasu



Peanuzanms MeXnpeIMeTHBIX CBsi3ed NpUM M3y4eHMM XMMHH B 8 Kiacce
OCYLIECTBJIACTCSA Yepe3 MCMOIb30BaHHE KaK OOLIMX eCTeCTBEHHO--Hay4YHbIX
NOHSATHH, TaK W MMOHATHH, ABIAIOIIMXCS CUCTEMHBIMHU JUIsSl OT/EJbHBIX MPEIMETOB
€CTeCTBEHHO--HAYYHOTrO LIHKJIA.

OO1re ecTecTBEHHO--HAYUHBIE MIOHATHS: Hay4HbIA (DAKT, TMIOTe3a, TEopHs,
3aKOH, aHaJM3, CHHTe3, KiaccuduKalus, TepUOAHYHOCTh, HAOIIOAeHHeE,
IKCIIEPUMEHT, MOJCIIMPOBAHKE, U3MEPEHHE, MOEb, SIBJIEHHUE.

®usMKa: Mmarepus, aToM, 3JIEKTPOH, I[POTOH, HEHTPOH, HOH, HYKIM],
M30TOTIBI, PaJMOAKTHBHOCTh, MOJIEKYJIA, JEKTPUYECKHI 3aps/, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBA, ra3, (PU3MUECKHe BEIMUHUHBI, €IUHULIbI
U3MEpPEHUs, KOCMOC, TIaHeThI, 3BE3/1b1, CONHILE.

buonorus: Gorocunres, npixanue, Guochepa.

['eorpadus: armocdepa, ruapochepa, MHHEpabl, TOPHBIE IOPOJIbI,
MOJIE3HBIE HCKOIAaeMbl€e, TOIIUBO, BOJHbIE PECYPCHI.

9 KUIIACC

BemecTBo H XHMHYecKasi peaKuHs

[lepuonnyeckuii 3akoH. [leproauueckas cucTeMa XMMMUYECKUX 31€MEHTOB /1.
N. MenneneeBa. CrpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
XUMHYECKHX 3JIEMEHTOB IEPBbIX TPEX TMEPHONOB, Kallusl, KallbLIMA W HX
COCIMHEHHH B COOTBETCTBUH C [OJIOKEHUEM 23nemMeHToB B Ilepuomnyeckoit
CHUCTEME U CTPOEHHUEM MX aTOMOB.

Ctpoenne BellecTBa: BHUAbl XUMHYECKOM CBsi3U. THIbI KPHCTAIIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT THIIa KPUCTANIMYECKOH PelIEéTKU U
BHa XUMHUYECKOMW CBS3H.

Knaccupukaumss 1 HOMEHKJIaTypa HEOPraHHYeCKHMX BELIeCTB. XHUMHUYECKHE
CBOMCTBa BELIECTB, OTHOCALIMXCS K pa3UYHBIM KJlacCaM HEOPraHWYeCKuX
COEIMHEHWH, FreHeTUYeCcKas CBsi3b HEOPraHUUYECKUX BellleCTB.

Knaccudukaums XuMUYecKux peakuui no pa3auyHbIM MPU3HAKaM (10 YUCITY
M COCTaBY YYAacTBYIOIIMX B peaKUMH BeLIeCTB, Mo TeruioBoMy 3bdexTy, mno
U3MEHEHHIO CTENEHEH OKUCIEHHUS XUMUYECKHUX 3JIEMEHTOB, N0 00OpaTUMOCTH, 1O
YUYaCTHIO Karaju3aTopa). JK30- U dHIOTepMUYECKUEe peaklMH, TePMOXHUMHYECKHEe
ypaBHEHMUSI.

[lonsiTue o ckopocTu xuMu4eckod peakuuu. [lToHsTue 00 0OpaTUMBIX U
HEOOpPaTUMBIX XMMHMUYECKUX peaklusax. [IoHATHe O rOMOreHHBIX U TeTepPOreHHbIX
peakuusx. [lonstue o katanuze. [lonsatue o xumu4eckoM paBHOBeCHH. PaKTOPBI,
BIMSIIOIIME Ha CKOPOCTh XUMMUECKOH peaklUMd M TMOJIOXKEHHE XUMHYECKOro
paBHOBECHSI.

OKHCIUTEbHO-BOCCTAHOBUTEIIbHbIE  pPEaKIIMH,  JJEeKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHOH  peaKLHH. CocraBieHHe  ypaBHEHMI



OKHCJIMTEJIbHO--BOCCTAHOBUTEJIBHBIX ~ peakKlUMd ¢  MCIOJIb30BaHHEM MeTo/a
3JIEKTPOHHOTO OajnaHca.

Teopus snexTponuTHYECKOH AUCCOLHALIMH. DIEKTPOIMUTHI B HEAJIEKTPOJIMTBL
Katnonsl, aHuoOHbl. MeXxaHu3M QUCCOLMALUMH BEIIECTB C Pa3THYHBIMH BHIAMM
XUMHYECKOH cBsA3H. Crenenb auccounaund. CunbHble U cialble 37eKTPOIHTHI.

Peakijun monnoro ooOmMeHa. YcaoBHs NPOTEKaHUsl peakliii HOHHOTro 0OMeHa,
[OJIHbIE M COKpallléHHble HMOHHbIE ypaBHeHHUS peakuui. CBOWCTBA KHCIIOT,
OCHOBaHMM M CoJIeM B cBeTe MpeACTaBIeHUH 00 JIEeKTPOTUTHUECKOH
Jaucconranuu. KauecrBeHHble peakiiui Ha UOHBI. [loHsITHE O rHAPOTH3E COTEH.

Xumuueckui IKchepumenm:

O03HAaKOMJIEHHE C MOJEISIMHM KPHCTANIMUYECKHX PEIIETOK HEeOpraHUYeCKHUX
BELIECTB — METAJUIOB M HeMeTa/uloB (rpadura M ajmasa), CIOXKHBIX BeIleCTB
(x7opuaa HaTpus), UCCIeIOBaHHE 3aBUCMMOCTH CKOPOCTH XMMHYECKOW peaklMu
OT BO3/IEMCTBUSI pasiWyHbIX (DaKTOpPOB, HMCClIEIOBAaHME 3SJIEKTPONPOBOIHOCTH
pacTBOPOB BELIECTB, Mpolecca JUCCOLMALMM KHUCIOT, LIEJI04YEeH U coJei
(BOBMOXKHO  HCMOJB30BAHME BHAEO MATEPHANIOB), MPOBEICHUE  OIBITOB,
WILTIOCTPUPYIOIIIMX ~ TIPU3HAKH  TMPOTEKaHMSA  peaklMd  HOHHOro  oOMeHa
(oOpazoBaHuMe oOcajaka, BbIJeJeHMe ra3za, oOpa3oBaHHE BOJblI), OIBITOB,
WLTIOCTPUPYIOLIMUX ~ TIPUMEPbl  OKUCIMTEIbHO-BOCCTAHOBUTENIBHBIX  pEaKLMi
(ropenue, peakuuMy pasjoKeHHs, COeMHEHHUs), paclo3HaBaHUE HEOPraHU4YeCKUX
BEIIECTB C IIOMOIIBIO KAYEeCTBEHHBIX peaklUid Ha HOHBbI, peIIeHUE
IKCTIEPUMEHTAJILHBIX 3a/a4.

HemeTaibl H HX coeJHHEHUS

O6mias xapakTepucThka rajnoreHoB. (OcoOEHHOCTH CTPOEHHsT aTOMOB,
XapaKTepHble cTerneHn okucieHus. CTpoeHue M (PU3MUECKHE CBOHCTBA MPOCTbIX
BEIIECTB — rajJloreHOB. XMMHU4YECKHe CBOMCTBAa Ha IpUMepe  XJiopa
(B3aMMOJIEHCTBHE C MeTallllaMH, HeMeTa/UlaMH, LIeJo4aMHu). XJIOPOBOIOPO/I.
ConsHasi KHCIIOTa, XMMHYECKHE CBOMCTBa, IMojy4dyeHue, npumeHeHnue. [edcrsue
XJiopa M XJOPOBOJOpOA Ha OpraHu3M 4esloBeka. BakHeiluue Xnopuabl U UX
HaX0XJIeHHUE B IIPUPOJIE.

O6mias xapaktepucTtuka anemMeHToB VIA-rpynmnbel. OcoOeHHOCTH CTpOEHHs
ATOMOB, XapaKTepHble cTerneHH okuciaeHus. CTpoeHue U (PU3NYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KMCJIOPOAa U cepbl. AJUNIOTPONHbIE MOAUGDHUKALIMH KHCIIOPO1a
W cepbl. XMMHYecKUe cBoiMcTBa cepsl. CepoBOAOpOA, CTPOEHHE, (U3HYECKHE U
XUMHYecKHe cBOMCTBA. OKCHIBI Cepbl KaK IMPEeACTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHas  KucjioTa, (QH3MYECKHe M XWUMH4Yeckue CBoHcTBa (oOmme  Kak
NpeACTaBUTENS Kjacca KHCIOT M crenugpuyeckue). XHUMHYECKHE pPeaklivy,
neXxallde B OCHOBE IMPOMBILLJIEHHOTO crocoba MOoJy4eHUsl CEPHOM KHCJIOTHI.
[TpumeHeHue cepHoi KUCA0Thl. COJIM CEpHOM KUCIIOThI, Ka4€CTBEHHAs peaKilus Ha



cyabthaT-uoH. HaxoxaeHue cepbl M €€ COelWHEHWH B Mpupoje. XUMHUYECKOe
3arpsi3HEHHE OKpYKaloLEH Cpelibl COeJUHEHUSMH cepbl (KUCJIOTHBIE JIOXKIH,
3arpsi3HeHMe BO3yXa U BOJI0OEMOB), CIIOCOOBI ero NpeoTBpalleHHs.

Obuiass xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHHUs. A30T, paclpocTpaHEHUE B MPUPOJIE,
pusnueckre u XMMUUecKUe cBoiicTBa. KpyroBopor azora B npupoje. AMMHAK, ero
¢u3uueckre U XUMUUYECKUE CBOMCTBA, MoTydyeHrue U npumeHenue. Colu aMMOHHS,
UX (pU3MUeCKHe U XMMHUUYeCKHe CBOHCTBA, MpuMeHeHue. KauecTBeHHast peakius Ha
MOHBI aMMOHMS. A30THasi KUCJI0Ta, e€ rnoiydeHue, QU3MYECKHe U XUMUYECKUe
cBoiicTBa (00lIMe Kak TMpeicTaBUTeNs Kiacca KHCJIOT M crneuuduueckue).
Hcnonb3oBaHHe HUTpaTOB M CoJied aMMOHMST B KayecTBE MHHepPalibHbIX
ynobpenuil. XuMHU4YeCKOe 3arpsi3HeHHE OKPYXKaroIeH cpe/ibl COeIMHEHUsIMH a30Ta
(KUCTOTHBIE JOX/AM, 3arps3HeHue BO3AyXa, MO4YBbl W BOJOEMOB). Docdop,
annotrponHele Moaudukauud dochopa, duzMUecKHe W XUMHYECKHE CBOWCTBA.
Oxcua docdopa (V) u docdopnas kucnora, huznvdecKkre 1 XUMHUYECKHE CBOICTRA,
nonaydenue. Mcnonp3oBanue ¢ocdaToB B KauecTBe MUHEPAIbHBIX Y100peHUH.

Ob1uas xapakrepucthka 31eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XapaKTepHble  CTENEHHM  OKHUCJIEeHMs.  YTIIepoll,  alJIOTPOIHbIE
Moau(UKaLMKM, paclpoCTpaHEHHe B Mpupoje, (U3MUecKHe M XHUMHUYECKHe
cBoiicTBa. Ancopbuus. KpyroBopot yriepona B npupoje. OKkcuibl yriaepoaa, ux
¢uzrueckue M XMMHYECKHE CBOMCTBa, JeHCTBHE Ha JKHUBbIE OPraHU3MBL,
MojlyueHue W TMpPUMEHEeHHe. DKOJIOrHuecKkue NpodieMbl, CBS3aHHbIE C OKCUAOM
yraepona (IV), rumotesa rio0anbHOr0 MOTEMJIEHUS] KJIMMara, [NapHUKOBbIN
ypdekT. YrompHas KUCIOTa U €€ colu, UX GU3MUEeCKHe U XUMUYECKHE CBOWCTBA,
nmojiyueHde W npumeHeHue. KadecTBeHHass peaklus Ha KapOOHAT-HOHBI.
Hcnoas3zoBanue KapOOHATOB B OBITY, MEAMILIMHE, TTPOMBILIIEHHOCTH H CEIbCKOM
XO351IUCTBE.

[lepBoHayabHbIE MOHSATHS 00 OPraHUYeCKUX BELIECTBAX KaK O COeJMHEHUSX
yriepoja (MeTaH, 3TaH, 3THIIEH, alleTHJIeH, 3TaHO/I, INIULIEPUH, YKCYCHas KUCIIOTa).
[IpupojHble MCTOYHMKH YIJIEBOAOPOJAOB (yroib, MNPUPOAHBIH ras3, HedTh),
MPOOYKTbl WX mepepaboTku (OeH3MH), UX POk B OBITY M IPOMBIIIIEHHOCTH.
[ToHsiTHE 0 OMOJIOrHYECKH BaXKHBIX BelLlECTBAX: XKHUpax, OesKax, yrjieBoaax — U Ux
posii B KM3HM 4YeloBeka. MarepuanbHOe €IMHCTBO OpPraHMYeCKMX H
HEOpraHM4eCKUX COeIHUHEHHUH.

KpeMHuuii, ero ¢wusnueckMe M XHUMHYECKHE CBOMCTBa, IMOJIy4YeHHE U
npuMeHenue. CoeauHeHuss KpeMHHsi B mpupoae. OOume mnpeiacraBieHdss o0
okcuje kpemuus (IV) u kpemHueBoil kuciaore. CUIMKATBI, UX HCIOJB30BaHKE B
ObITY, B MPOMBIIUIEHHOCTH. BakHellIMe CTpOUTEIbHbIE MAaTEpHalibl: KEpaMHKa,



CTEKJIO, LIeMEeHT, 0eToH, xene300eToH. [Ipobrembl OGe30MacHOro MCMOJb30BaHUS
CTPOMTEJbHBIX MAaTEPUAIIOB B IOBCEIHEBHON KU3HH.

Xumuueckuiu 3kcnepumenm:

M3yYyeHUe 00pa3LOB HEOpraHWYECKHUX BELECTB, CBOMCTB COJISHON KHCIIOTHI,
MPOBEJIEHHE KauyeCTBEHHBIX PeaKlMi Ha XJIOPHA-HOHBI U HaOIOJeHHe MPU3HAKOB
MX IPOTEKaHWUs, ONBITBHI, OTpaXarouMe ¢(U3MUEeCKUEe M XHUMHUYECKHE CBOMCTBA
rajJoreHOB M HUX COeAUHEHHH (BO3MOXHO HCIOJIb30BaHHME BHIEOMATEPUAIIOR),
O3HaKOMJIEHHE C o0pa3uamu XJOpUAOB (rajlIoOreHU/I0OB), O3HAKOMJIEHHE C
obpasuamMu cepel W e€  coeAMHEHMSAMH  (BO3MOXHO  HMCIIOJIb30BaHHE
BUJIEOMAaTepHAIIOB), HabIOieHUe npouecca oOyrjMBaHus caxapa noj JeicTBreM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, M3y4eHHE XHUMHUUECKHUX CBOMWCTB
pa30aBiieHHON CEepHOI KHUCIIOTHI, POBEACHHE Ka4eCTBEHHOM peakluu Ha cylibdar-
MOH W HaOJroJeHMe npH3HaKa e€ MpOTEeKaHWs, O3HAKOMIIEHHE C (U3UUEeCKUMHU
cBOMcTBaMHM aszora, Qochopa M HUX COEIUHEHMH (BO3MOYKHO HCIOJIb30BaHUE
BHJIeOMATEepUaNIoB), oOpa3liaMu a30THBIX U (OCcPOpHBIX yI0OpeHHH, NnojlyueHue,
coOMpaHue, paclio3HaBaHHE M U3y4YeHHE CBOWCTB aMMMakKa, IpOBeIeHHE
KayeCTBeHHbIX peakluil Ha HOH aMMOHHUA U GocdaT-uOH KU U3ydYeHHE MPU3HAKOB
MX MPOTEKaHHUs, B3aUMOIEHCTBHE KOHLIEHTPUPOBAHHOM a30THOH KHUCJIOTBI C MEJIbIO
(BO3MOMXHO UCIIOIb30BaHUE BHJIEOMaTEepUAIIOB), H3y4YeHue Mo/lelielt
KpUCTAJUIMYECKUX pell€ToK anmasa, rpadura, ¢yiaepeHa, O3HAKOMIIEHHE C
IpOLECCOM a[COpPOLMU pacTBOPEHHBIX BELIECTB AKTMBHPOBAaHHBIM YIIEM H
YCTPOMCTBOM IMPOTHBOrasa, nojyuyeHue, coOMpaHue, paclio3HaBaHUE M HU3yyeHHe
CBOMCTB YTIJIEKHUCIIOTO Tra3a, MpoBeJeHUe KAayeCTBEHHBIX peaklMid Ha kapOoHaT u
CHWJIMKAT-UOHbl M H3Y4YEHHUE T[IPU3HAKOB MX [IPOTEKAHMUs, O3HAKOMIIEHHE C
NPOAYKUMEH CUIHMKATHOW MPOMBILUIEHHOCTH, PpELIeHHe JKCIePHMEHTAIbHbIX
3aja4 no teMe «BakHeil1e HeMeTalbl U UX COeIMHEHHS».

MeTa//ibl H HX COeITHHEHHS

OO61asi XxapakTepuCTUKa XMMHYECKHX 3JIEMEHTOB — METAJJIOB HAa OCHOBAHUH
ux nonoxeHuss B Ilepuomuueckoil cucreme xumuyeckux siaemeHtos JI. H.
MenzeneeBa U ctpoeHust atomoB. CTpoeHue MmeTtaiuioB. MeTaminyeckas CBA3b U
MeTajllduecKasi  KpUCTalsIMyeckas  pellérka.  DIEeKTPOXMMHYECKHMH  psij
HanpsoKeHu MeTannoB. OU3nueckue U XMMHUYeckue cBolcTBa MeTaynoB. OOuue
cnocoObl nojiydyeHus: meTajioB. [loHsTHE O KOPpPO3HH METANIOB, OCHOBHBIE
crocoObl 3alUTel X OT Koppo3uu. CrutaBel (cTanb, 4YyryH, AHOPaJOMUHUH,
OpoH3a) U UX IPUMEHEHHE B ObITY U NPOMBILUIEHHOCTH.

[Ilenounble meTasuibl: nosioxkeHue B [lepuoauyeckoi cucteMe XMMHUYECKMX
anemenToB JI. M. MenpaeneeBa, CTpOeHHE MX aTOMOB, HaxOXKIEHHE B IPUPOJE.
du3nyeckHe U XUMHYECKHEe CBOMCTBA (Ha mpuMepe HaTpHs M Kanusi). OKCHIbI U



THAPOKCUIBI HaTpuss M Kanuda. [IpuMeHeHMe WIEMOYHBIX METANJIOB W HX
COEIMHEHHH.

[IlenoyHo3eMenbHBIE MeETalbl MarHMid M KajbUMH: TMOJOXKEHHE B
Ileproauyeckoi cucreme xumuueckux snemeHtoB JI. M. Menneneesa, cTpoeHue
HX aTOMOB, Hax0XAeHHe B IIpUpojie. PU3nUecKre U XMMHYECKHEe CBOMCTBA MarHus
U Kajnblius. BaxuHeliuue coeauHEHHUs KajblUMsi (OKCHA, THAPOKCHJ, COJIH).
XKEcTkocTh BOJIbI U CITOCOOBI €€ ycTpaHEeHMS.

AmoMUHHN: nonoxeHue B [lepuoauueckoil cucteMe XUMHYECKHUX IJIEMEHTOB
. Y. MenneneeBa, cTpoeHHe atoma, HaxOx[AeHHEe B mnpupoae. Pu3HYecKHe H
XMMHUYECKHEe CBOHCTBA amrOMHHHUSA. AMQOTepHbIe CBOMCTBA OKCHIA W THAPOKCHIA
AJTFOMUHUSL.

Keneso: nonoxenue B [lepoanyeckoil cucTeMe XUMHUYECKHUX 3J1eMeHTOB /I,
H. MenneneeBa, cTpoeHHe aTtoma, HaxoxkJeHUe B mpupoae. Dusuueckue M
XUMHYecKue cBoicTBa xene3a. Okcuasl, ruapokcuasl U comnu xkenesa (1) u xxenesza
(III), ux coctaB, cBOHCTBA U MOJTYUYEHHE.

Xumuueckuil IKcnepumenm:

O3HaKOMJIeHMe ¢ oOpa3laMM MeTalJIoB M CIUIAaBOB, HX (U3HYECKUMHU
CBOHCTBaMH, H3yYe€HHE  pe3yJbTaTOB KOPPO3HMHM  METAUIOB  (BO3MOXKHO
MCIIOJIb30BaHHE BUJEOMATEpPHUANIOB), OCOOEHHOCTEH B3aMMOJEKUCTBHUS OKCHIA
KajlblMs M HATpus C BOJOH (BO3MOXHO MCIOJB30BaHUME BHJIEOMATEPHAIORB),
UCCJIeJOBaHHE CBONCTB JKECTKOW BOJIbI, Ipoliecca TOPEHHs Kejle3a B KUCIIOpOAe
(BO3MOKHO  MCIIOJIb30BaHHE  BHAEOMATe€pUaloB), TMPHU3HAKOB  NPOTEKAHHS
KaueCTBEHHbIX peakliMid Ha MOHbI: MAarHWs, KajbLUs, alIlOMHHUS, IIUHKa, XKele3za
(IT) u xenesza (I11), menu (I1), HaGnogeHUe M ONKCAaHHE TIPOLIECCOB OKpAlllMBaHUs
IUIAMEHW HOHAMH HATpHs, Kalius M KajibUMs (BO3MOXHO HCIOJb30BaHHE
BHI€OMATEPHAIIOB), HCCIIE0BaHWE aM(OTEPHBIX CBOMCTB I'MAPOKCHIA ATHOMHHHS
Y THJIPOKCU]IA MHKA, pELIEHHE IKCIIEPUMEHTANIbHBIX 3a7ay 110 TeMe «BaxHelue
METaJlJIbl U UX COETUHEHUS.

XHMHA H OKpY’KaIuas cpeaa

BewmecrBa ¥ Martepuanbl B [OBCEHEBHOM XH3HM 4ejioBeKa. besomacHoe
WCTO0JIb30BaHKUE BELLECTB M XMUMHUYECKUX peakuuil B ObITy. IlepBas momolus npu
XUMHUUYECKUX 05)KOrax U OTPaBJICHUSIX.

XuMHUYecKoe 3arps3HeHHe OKpYXKarolllei cpenpl (rnpejenbHas AONYyCTUMAas
KOHLIeHTpauus BewecTs, nanee — [1/1K). Poap XuMHUM B pellieHUH 3KOJIOrHYECKUX
npooiem.

Xumuyeckui IJkcnepumenm:

u3y4yeHue oOpas3lioB MaTepHANIOB (CTEKJIO, CIJIABbl METAJJIOB, MOJHMMEPHBIE
MaTepHuasbl).

Mexcnpeomemmueoie ceasu



Peanuzanus MexnpeaMeTHBIX CBs3eidl Mpu M3yYeHHH XUMHHM B 9 Kiacce
OCYIIECTB/ISETCA 4YEpe3 HCIOJb30BaHHE KaK OOLIMX ecTeCTBeHHO-HAyYHBIX
NOHATUM, TAK U NOHATHUH, ABIAIOIKUXCS CUCTEMHBIMH JIs OTAENIbHBIX NPEIMETOB
€CTECTBEHHO--HAYYHOT'0 [IMKIIa.

OO1uKe ecTecTBEHHO-HAy4yHble MOHATUS: Hay4dHbId (akT, runoresa, 3aKoH,
TEOpHs, AaHAIW3, CHUHTE3, KilaccupuKalus, MNepUOJAUYHOCTb, HabmoaeHuUe,
SKCIIEPUMEHT, MOJEIMPOBAaHUE, H3MEpPEHHEe, MOJE/b, SBICHHE, MNapHUKOBBIH
3 deKT, TeXHOIOrus, MaTepUabl.

®u3nka: maTepusi, aToM, DO3JEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHUJ,
M30TONbI, PaJMOAKTUBHOCTb, MOJEKYJa, 3JEKTPUYECKUH 3aps], NPOBOJAHMKH,
MOJTYTIPOBOJHHUKH, [HIIEKTPUKH, (OTO3JEMEHT, BELIeCTBO, TelIO, OO0BEM,
arperaTHoOe COCTOSIHUE BElLeCTBa, I'a3, pacTBOp, paCTBOPUMOCTb, KpUCTAIIUYeCKast
peléTKa, criaaBbl, GU3NYEecKHe BENHYMUHBI, €IUHHULBI W3MEpeHHUs, KOCMUYecKoe
MPOCTPaHCTBO, M1aHeThl, 3BE31b1, ConHlle.

buonorus: ¢dotocuHTe3, AbIXxaHUHe, OWocdepa, IKOCHUCTEMa, MHHEpaJbHbIE
y100peHus, MUKPO3JIeMEHThI, MAaKpO3JIeMEHTHI, IUTaTeIbHbIe BEelleCTRa.

['eorpacdusi: armocdepa, ruapocdepa, MHHepabl, TOpPHbIE [OPOJBI,
NOJe3HbIe HCKOTIaeMble, TOILJIMBO, BOJAHBIE PECYPCHI.



[NJIAHUPYEMBIE PE3YJBbTATbBI OCBOEHHUSI NPOT'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBLHIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3yabTaTbl OCBOEHUS IMPOrpaMMbl  OCHOBHOTO OOLIEro
00pa3oBaHMsl JOCTHIAIOTCS B XOAe OOYy4eHHs XHMHUHM B €IUHCTBE yueOHON M
BOCITUTATEIbHON JEATENBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCHICKUMHU
COLMOKYJIbTYPHBIMH M IyXOBHO-HPABCTBEHHBbIMU LEHHOCTSIMHM, MPUHATHIMH B
obuiecTBe MpaBUIaMH W HOPMAaMH I[OBEJEHHS M CIIOCOOCTBYIOT MpPOLIECCaM
CaMOIO3HaHHsl, CAMOPa3BUTHUA U COLIMANIU3ALMU O0yYarOLIHUXCS.

JINYHOCTHBIE ~ pe3yNbTaThl  OTPaXKAOT  TOTOBHOCTH  O0yYaloUIMXCH
PYKOBOJICTBOBATbCA  CHUCTEMOH TMO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlMH U
pacUIMpeHHe OIbITa AEATEIBHOCTH Ha €€ OCHOBE, B TOM YUCJIC B YaCTH:

1) naTpHoTHYECKOro BOCIHTAHHUA:

LIEHHOCTHOI'O OTHOLIEHHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
M Hay4yHOMY HACIEIHI0, MOHMMAaHUs 3HA4Y€HHUS XUMUYECKOHW HayKH B JKU3HH
COBPEMEHHOr0 00LIeCTBa, CMOCOOHOCTH BIAJETh AOCTOBEPHOM HHbOpMalMei o
NepesloBbIX JIOCTHIKEHUAX U OTKPBITHUSX MHPOBOH K OTEUYECTBEHHOH XHMMHH,
3aMHTEPECOBAHHOCTHU B HAYUYHbIX 3HaAHUAX 00 yCTpOMCTBEe MUpa U 00l111eCcTBa;

2) rpaxJaaHCKOro BOCIIUTAHMS:

[PEACTABICHUSI O COLMAaJbHBIX HOPMax M MOpaBHIax MEXIHYHOCTHBIX
OTHOLIEHUH B KOJUIGKTUBE, KOMMYHHUKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIe3HOM,  y4eOHO-HCClleloBaTeIbCKOH, TBOPYECKOH M ApYrMX  BUAaX
NesTeIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM [AesTeIbHOCTH MpH
BBIMOJIHEHUM Yy4eOHBIX, TIO3HaBaTeNbHBIX 3a7ay, BBITIOJHEHHH XHMHYECKUX
IKCIEPUMEHTOB, CO3JaHUH yUeOHBIX MPOEKTOB, CTPEMJIEHHS K B3aUMOTIOHUMaHHUIO
M B3aMMONOMOLIM B Ipouecce 3TOH yuyeOHOW [esTeIbHOCTH, T'OTOBHOCTH
OLICHMBAaTb CBOE TIOBEJEHHE M TMIOCTYNKM CBOMX TOBAapHIUEd C MO3ULUH
HPaBCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEACTBUMN ITOCTYIKOB,;

3) HEHHOCTH HAYYHOIO MO3HAHUS:

MHPOBO33pEHYECKHE MPEJCTABIEHUS] O BEleCTBE M XUMHYECKOM peakiuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTUSA HAYKH U COCTABIAIOLIME
OCHOBY JUIsl TIOHUMaHHUs CYIIHOCTH HAyYHOW KapTUHbI MUpa, MpeACTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOABI, B3aUMOCBS34X 4YeJOBeKa C
NMPUPOJIHON Cpe/loi, O PO XUMHUU B NO3HAHUU ITUX 3aKOHOMEPHOCTEH;

Mo3HaBaTebHbIe MOTHBbI, HalpaBJeHHbIE Ha [OJy4YEHHE HOBBIX 3HAHUH I10
XUMHH, HeOOXOOUMBIE M7 OOBSICHEHHs HaOII0JaeMbIX IIPOLIECCOB W SBIICHUH,
Mo3HaBare/lbHOHW, HHGOPMAIlMOHHOM W YMTATE/IbCKON KyJIbTYpPbl, B TOM YMCIIE
HaBLIKOB CaMOCTOATENbHOM paboThl ¢ y4eOHBIMM TEKCTaMH, CIPaBOYHOM



JTUTEPATYpOH, JOCTYNHBIMH TEXHHYECKHUMH CpeICTBAMM HH()OPMALMOHHBIX
TEXHOJIOTUH;

MHTEpeC K OOYYEeHMIO M IMO3HAHHIO, JHOO03HATEIBHOCTh, I'OTOBHOCTb MU
CIIOCOOHOCTL K €aMOOOpa30BaHMIO, [POEKTHOHM M HCCIIEN0BATEbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BbIOOpY HaNpaBieHHOCTH U YPOBHS O0y4YeHUs B
JlaJbHEHIIeM;

4) hopMupOBaHHUS KYJAbTYPbI 310POBbS:

OCO3HAHME LIEHHOCTU J>KMU3HM, OTBETCTBEHHOIO OTHOIIEHHSI K CBOEMY
3/I0POBbIO, YCTAHOBKHM Ha 3I0pPOBbIH 00pa3 >KU3HU, OCO3HAHHME MOCECACTBUA W
HENpUsATHE BPEAHBIX IPUBbIUEK (YIIOTpeOIeHHUs aJIKOT0JIsl, HAPKOTHKOB, KYPEHHS ),
HEOOXOJUMOCTH COOMIOJEHUs MpaBusl OE30MAaCHOCTH TMpH OOpallleHHH ¢
XUMHYECKUMHU BELIECTBAMU B OBITY U peallbHOW KHU3HH;

5) rpyaoBoro BocnuraHus:

MHTEPEC K MPAKTHYECKOMY U3YUYEeHHIO NpodeccHil U Tpyaa pa3iMuHOro poja,
yBaK€HHME K TpYydy M pe3yibTaTaM TPYAOBOH NeATEeNbHOCTH, B TOM YMCJIe Ha
OCHOBE [IPUMEHEHMsI NPEIMETHbIX 3HAaHUM MO XWUMHH, OCO3HAHHBIM BbLIOOP
WHIMBHUAYaJIbHON TPAeKTOPUHU NPOJOJIKEHUs 00pa30BaHMs C YYETOM JIMUHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHH, 00I1IeCTBEHHBIX HHTEPECOB M MOTPEeOHOCTEMH,
ycremHoi npodeccuoHanbHOM 1eATeIbHOCTH W Pa3BUTHS HEOOXOAUMBIX YMEHHH,
FOTOBHOCThH aJjalliTUPOBATECA B NTpoecCUOHANIbHOM cpelie;

6) 3K0JIOrHYeCKOro BOCIIHTAHHUSA:

JKOJIOTHYECKH 1ieiecooOpa3Hoe OTHOIIEHHe K TpHpOoae KaK HCTOYHMKY
)KM3HU Ha 3emile, OCHOBE e CyIIeCTBOBaHMs, TOHWMaHHE LIEHHOCTH 310POBOrO H
Oe3zonacHoro oOpa3a JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3UUECKOMY U TICUXHYECKOMY 3/10POBbIO, OCO3HaHME LEHHOCTH COOJIIOICHUS
npasu1 0€30MacHOro NoBeAeHHs pH padoTe ¢ BelllecTBaMu, a TAaK)Ke B CUTYyallUsX,
YIPOXKAKOIIUX 3J0POBBIO U JKH3HH JIHOJICH;

CIIOCOOHOCTH MPHUMEHSATh 3HAHHSA, MOJy4aeMble MPU U3YHYEHHUHU XHUMMH, IS
pelIeHMs 3a/1a4, CBA3AHHBIX C OKPYIKalIEeH MPUPOJIHON CpeloH, 115 MOBBILLIECHHS
YPOBHS  JKOJOTMYECKOH  KyJIbTYypbl, OCO3HAHMS IJIODAJIBHOrO  Xapakrepa
IKOJOIMYECKHX MpodJieM M NMyTeH MX pelleHHs MOCPEeACTBOM METO10B XMMHH,
JKOJIOTMYECKOTO MBIIUIEHUs, YMEHHSl PYKOBOJICTBOBAaTbCS UM B I103HABATE/ILHOM,
KOMMYHHUKATHUBHOW M COLMaJIbHOMN MPaKTHKeE.

METANPEAMETHBIE PE3YJIBTATbI

B cocraBe MeTampeaMeTHBIX pPe3yJbTAaTOB BbIACISIOT 3HAYUMble IS
GbopMHpPOBaHHS MHPOBO33pEeHHS OOLeHAy4YHbIe MOHATHS (3aKOH, Teopwus,
MPUHIIKI, TUMOTE3a, (DaKT, cUCTeMa, NMPOLECC, IKCIEPUMEHT U APYyToe.), KOTOpble
MCIOJIb3YKOTCS B €CTECTBEHHO-HAy4HBIX y4eOHBIX NpeaAMeTax U I103BOJIAKOT Ha
OCHOBE 3HAaHMH M3 ITHX MpPeaMETOB (HOPMHMPOBATH MPEACTABIEHHE O LENOCTHOM



Hay4YHOM KapTHHE MUpPa, U YHHUBepcajbHble yueOHble AeHCTBHSA (TTO3HABATE IbHbIE,
KOMMYHHUKAaTUBHBIE, DPEryJIsSTUBHbIE), KOTOpble oOOecrneuyuBaroT GOPMHPOBAHHE
FOTOBHOCTH K CaMOCTOSITE€/IbHOMY IUJIAHUPOBAHUIO M OCYLIECTBICHHIO Yy4eOHOM
JIeATeIbHOCTH.

IlosznaBaTe/ibHble YHHBepCaJibHbIE YUeOHbIe 1elcTBHS

ba3oBble JlorHYecKHe 1eHCTBHA:

YMEHHSI MCIIONB30BaTh IPUEMBI JIOTMYECKOrO MBILLIEHUS TPU OCBOEHHH
3HAHMI: PACKpBIBATh CMbIC] XHMHUYECKHUX TMOHATUH (BBIAEIATh MX XapaKTepHbIe
MPU3HAKK, YCTAaHABJIMBAaTh B3aUMOCBS3b C APYTMMM MOHSTHUSMH), UCIOJIb30BaThH
MOHATUSL JUISl OOBSICHEHHS OT/C/bHbIX (DAKTOB M SIBIICHMI, BEIOMPATh OCHOBAHHS W
KPUTEPUU UISI KIACCHPUKAUUM XUMHUUYECKHUX BEILIECTB U XUMHYECKUX pPeaxlMii,
yCTaHaBJIMBaTb MPUYMHHO-CIEICTBEHHbIE CBS3U MEXIY OO0BEKTaMH M3yueHHS,
CTPOMUTH JIOTHYECKHUE pacCyXIeHHus (MHIYKTHBHbIEC, N€NYKTUBHbIE, MO aHAJIOTHH),
J1eJ1aTh BbIBOJIbI U 3aK/IFOYCHHS;

YMEHHE T[PUMEHSTh B IMpolecce [MO3HAaHUs TMOHATUS (NpeAMETHble H
MeTanpeaMeTHbIE ), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, HCTIOIb3YEeMbIE B XUMHH,
npeodpa30BbIBaTh LIMUPOKO MPUMEHSEMbIE B XUMUU MOJEJbHbIE NPEICTaBICHUS —
XMMHUYECKUH 3HAK (CHMBOJI 3JIeMeHTa), XMMHYyeckas (opMyla W ypaBHEHHe
XMMHUYECKON peaklMud — MPH pellieHUHd yueOHO-NTO3HaBaTeNbHBIX 3a/a4, C y4ETOM
ITUX MOJEIBHBIX TPEJCTABICHUN BBIABIATh U XapaKTepU30BaThb CYLIECTBEHHbIE
MPU3HAKK U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BELIECTB U XMMHYECKHX PEaKLMi,
BbISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYHMHHO-CIENCTBEHHBIE CBSA3H H
MPOTUBOPEUHMs B U3yUaeMbIX NpoLeccax U sBICHUAX.

ba3oBble Hcce/ieoBaTe/IbCKHE 1eHCTBHSA:

YMEHHE HCIMOJIB30BaTh IMOCTABJIEHHbIE BOMNPOCHI B KauyeCTBE HMHCTPYMEHTA
MO3HAHHWS, a TaKKe B KaueCTBe OCHOBBbI s (OPMHUPOBAHHs THIIOTE3bl 110
MpoBepKe MPaBUILHOCTH BBICKA3bIBAEMBIX CYXK/ACHHH;

npuoOpeTeHHe OIbITa MO I[UIAHUPOBAHUIO, OPraHHU3allMHd H IPOBEJIEHHIO
yUEHMUYECKHMX JKCIIEPUMEHTOB, yMeHHe HabioaaTe 3a XOAOM IIpolecca,
CaMOCTOSTENILHO IIPOrHO3MPOBATh €ro pesyibTar, GopMmynnpoBaTh 06001eHHs U
BBIBOJIbI 110 pe3yJibTaTam MpPOBEAEHHOIO OIbITAa, UCCIEN0BaHHs, COCTABIATh OTYET
0 MpojielaHHOM paboTe.

PabGora ¢ nadopmanmen:

yMEeHHE BbIOUpATh, aAHAIU3UPOBATH M HWHTEPIPETUPOBATH WHGOOPMALUIO
pa3IM4HbIX BUIOB U (HOpPM NpeAcTaBlIeHHs, [10IYy4aeMy0 U3 Pa3sHbIX HCTOYHHUKOB
(Hay4yHO-TIOMyJIsipHAsl JUTeparypa XWMHYECKOIO COJEp)KaHHs, CIpPaBOYHBIE
nocobus, pecypcel HMHTepHeTa), KPUTHYECKH OIEHMBATh MNPOTHUBOPEHUMBYIO U
HE0CTOBEPHYIO HH(MOPMALIHIO;



YMEHHE MPUMEHATh Pa3IM4YHBIE METO/bl U 3alpOChl NpU MOUCKE U OTGOpe
MHGOpPMAllMM M COOTBETCTBYIOLIMX [aHHBIX, HEOOXOAMMBIX ISl BBIIONTHEHUS
y4eOHBIX M TO03HABATeNbHBIX 3a/1a4 OIpeeEHHOr0 THUIA, MPUOOPETEHHUE OIbITA B
007acTH  HMCINOJNB30BaHUS  WHPOPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHIA,
OBJIaICHUE KYJIbTYPOH aKTUBHOI'O UCIIOJIb30BaHHUS PA3JIMYHbBIX TIOUCKOBBIX CHCTEM,
CaMOCTOSTEIBHO BEIOMPATH ONTUMAILHYIO GOpMY ITpeACTaBIeHUS WHPOPMAIMU U
WJTIOCTPUPOBATh pEIIaeMble 33/1aud  HECIOXKHBIMHU CXEMaMH, IJHarpaMMaMH,
ApYrumMu Gopmamu rpaduku U X KOMOHHALIMIMHU;

YMEHHE HCIIONb30BaTh M aHAJIM3MPOBATHL B TIpolecce yueOHOM w
UCCIIEI0BATENILCKOM 1€ATeIbHOCTH HH(OPMALMIO O BJIUSHUU MPOMBIIIJIEHHOCTH,
CEJIbCKOr0 XO3SIMCTBA W TPAHCIOPTAa HAa COCTOSHHE OKpYXKaroIied MpHpPOIHOM
Cpelbl.

KomMyHHKaTHBHbBIE YHHBepca/ibHble yueOHbIe 1elCTBHS:

yMEHUs 3aJaBaTh BOMPOCHl (B Xome jauanora W (WiIH) OUCKYCCHH) IIO
CyLlecTBY  oOCykaaemMoil  TeMmbl, (OpPMYJIUpPOBaTh CBOM  IpPeIJIOKEHHS
OTHOCHTEIIEHO BBITIOJIHEHUS MPEJIJIOKEHHOH 3a/1a4H;

YMEHHS  INPEeACTaBIATh  [MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJIbHOM
AEATeIbHOCTM B YCTHBIX M TIMCBMEHHBIX TEKCTax; JeNlaTh Mpe3eHTalHIo
pe3y/bTaTOB BBINOJHEHHUA XMUMHYECKOrO JKCIepUMeHTa (1abopaTOpHOro OMBITA,
nabopaTopHO# pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOr0 MPOEKTa);

yMEHUS Y4YeOHOro COTpyAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
NO3HABATEIBHOW M MCCIE€JOBaTENbCKONW  JEATEIbHOCTH IpPU  pelleHUH
BO3HHKAIOIIKUX MpoOJieM Ha OCHOBe Yy4&Tra OOIIMX HMHTEPECOB M COINIACOBaHMSA
no3uIHil (00Cy)IeHHusl, OOMEeH MHEHHSIMH, «MO3TOBBIE IITYPMED), KOOpPIHHALMS
COBMECTHBIX [JEHWCTBHH, OIpefelieHHe KpUTEpUEB IO OLEHKe KauecTBa
BBINIOJTHEHHOW PaboThl U Ipyrue).

Pery1siTHBHbBIe yHHBepca/ibHbIEe Y4eOHbIe AeHCTBHSA:

YMEHUE CaMOCTOATENBHO ONPENeNsATh LN OesATeIbHOCTH, IUIaHWpPOBATh,
OCYILECTBISATh, KOHTPOJIHMPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOO
JIesiTeNbHOCTh, BbIOMpaTh Hanbosiee 3(eKTUBHbBIE CIOCOOBI pelleHusl Y4eOHBIX U
NO3HABATENbHBIX 3aj/lad, CaMOCTOSTENbHO COCTaBIsATh MIIM KOPPEKTHPOBATH
NpeIIoKEeHHBIM aNrOpuTM JAEHCTBHH MPH BBINOJIHEHUM 3aJaHUM C  y4ETOM
MOyYeHHs] HOBBIX 3HAHWUH 00 M3ydaeMbIX O0BEKTax — BELUECTBAX M pEaKLHUsX,
OLIEHMBATh COOTBETCTBHE IMOJYYEHHOIO pe3ysbTaTa 3asBICHHOM LIENH, YMEHHE
MCIT0JIb30BaTh U @aHAJTU3HPOBATh KOHTEKCTHI, TIpesiaraeMble B yCIOBHH 3aJaHH.

IMMPEJMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB [0 OCBOEHUIO O00S3aTENBHOIO
COJlEp)KaHMsl, YCTAHOBIEHHOrO [aHHOW (enepanbHOH pabouell nNporpamMmoi,
BBILIEJISIFOT: OCBOEHHBIE OOY4alOIUMMUCS HaydHbIe 3HAHMS, YMEHHS W CIOCOOBI



JOeHCTBUM, cneuuduueckde s OpeAMeTHOW obnacth  «XHMMHS», BHIBI
JAESATEJIbHOCTH 10 TOJYYEHWKO HOBOTO  3HAaHMs, €ro HMHTepIIpeTaliH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3IHYHBIX YYeOHBIX U HOBBIX CUTYaLUsX.

K xoH1y 0o0y4yeHus B 8 kij1acce npeMeTHbIe pe3ysibTaThl Ha 0a30BOM YPOBHE

JIOJKHBI OTPaXkaTh c()OPMUPOBAHHOCTE ¥ O0YYAKOIIMXCS YMEHHH:

* PAacKphIBaTh CMBICI OCHOBHBIX XHMHYECKHX MOHSATHH: aTOM, MOJIEKYJa,
XAMHUYECKUM DJIEMEHT, MPOCTOE BEIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(onHOpOOHAST ¥ HEOTHOPOIHAS ), BAJIEHTHOCTh, OTHOCHTENIbHAS aTOMHAsg U
MOJIEKYJIipHas Macca, KOJIM4YEeCTBO BEIIeCTBa, MOJb, MOJISIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOro 3JIeMEHTa B COeIMHEHHH, MOJISIPHBINA 00BEM,
OKCHZ, KHCIIOTa, OCHOBaHWE, COJIb, 3JIEKTPOOTPHUIATEIHLHOCTh, CTEINEHb
OKHCIIEHHsI, XMMMYeCKasi peaxkuusi, KiacCMpUKalus peaklui: peakluu
COCIMHEHMs, peaklLMu pa3JIoKeHHS, peaklydH 3aMelleHHs, peaKUuu
oOMeHa, 3K30- U IHAOTEPMHUYECKUE peaKluH, TeII0BoH 3P deKT peakiiuy,
AP0 aToMa, JJIEKTPOHHBIM CJIOH aroma, aroMHas opOuTalb, paguyc
aToMa, XMMUYECKas CBS3b, MOJSPHAs W HEMOJApHAs KOBAaJIEHTHAsl CBSI3b,
HWOHHAs CBs3b, WOH, KaTHOH, aHHWOH, PacTBOP, MaccoBas MOJsS BellecTBa
(npoueHTHAs KOHIEHTpALKs) B PaCTBOPE;

* WUIIOCTPUPOBAaTh B3aMMOCBSA3b OCHOBHBIX XHWMHWYECKUX TOHATUH W
MIPUMEHSATE 9TH MOHATHS [IPU ONMCAHUM BEILLECTB U UX MPEBPALLEHUH;

e KCIONbL30BaTh XUMHUYECKYH) CHMBOJUKY [Jsi cocTaBlieHHs Qopmyn
BELIECTB U YPABHEHHH XUMHYECKHUX PEaKUHi;

e ONpE/ENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEIUHEHUSIX,
CTENEHb  OKHCJEHHS  3JEMEHTOB B  OHMHapHBIX  COEJIMHEHMSIX,
MIPUHAJIEKHOCTh BEILECTB K OMpeAeN€HHOMY KJIACCy COCIMHEHUH IO
dopMysaM, BHUI XHMHYECKOHW CBA3M (KOBaJeHTHass W MOHHasi) B
HEOPraHWYeCKHUX COEINHEHHSX;

e packpbiBaTh cMmbicn llepuoaudeckoro 3axkoHa [ M. Menneneesa:
JEMOHCTPHPOBATh TMOHMUMAaHHWE TEPHOANYECKON 3aBHUCHUMOCTH CBOWMCTB
XUMHYECKHUX 3JIEMEHTOB OT MX MojoxeHus B llepumonudeckoi cucteMme,
3aKOHOB COXpaHEHHs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJICKYJISPHOTO YU€HHs1, 3aKoHa ABOraapo;

e ONWCHIBATE W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuoauueckoin
CHCTEMBbl XHMHYECKHX DJJIEMEHTOB: pa3in4yaTh I[IOHATHS «IJIaBHAs
noarpynmna (A-rpymnmna)» u «nobounast noarpymnmna (b-rpymnmna)», Manbsie 1
Oomblliie MEepHUObl, COOTHOCUTH OOO3HAUEHMs,, KOTOpPBIE HMEIOTCS B
tabnuie «l[lepuomudeckas cucreMa XuMudeckux osnemenros [ .
MeHneneeBa» C UWUCIOBBIMM XapaKTepUCTUKAMU CTPOEHUS aTOMOB



XHMHYECKHX 3JIEMEHTOB (COCTaB M 3apsl sSApa, o0llee YKCIIO0 3JTEKTPOHOB
M pacripellelIeHHe UX 10 3JIeKTPOHHBIM CIIOSIM);

K1acCCU(QHULHUPOBATh XUMHUECKHE IJIEMEHTBI, HEOPraHHYECKHe BElIeCTBa,
XMMHYECKHE peakLMH (M0 YMCIY M COCTaBy YYaCTBYIOLIHMX B peaklUH
BELIECTB, 10 Ter10BoMY 3¢ heKTy);

XapaKTepu30BaTh (ONMCHIBaTh) OOIIME XMMHYECKHE CBONCTBA BELIECTB
pa3IMYHbIX KIaCCOB, MOATBEPXK/as ONMCAHUE IPUMEPAMU MOJIEKYJIAPHbBIX
YPaBHEHHH COOTBETCTBYIOLIMX XUMHUYECKHX PEaKIHi;

MIPOrHO3UPOBATE CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH [IPOTEKaHUs] XHUMHUYECKHUX I[IpPEeBpalleHUH B
pa3IUYHBIX YCIOBUSX;

BBIUMCIATL OTHOCHUTENBHYIO MOJIEKYJSPHYKD M MOJIIPHYIO  MAaccChl
BEIIECTB, MAaCCOBYK0 JOJK XHUMHUYECKOro »J3jieMeHTa 1o dopmyiie
COEIMHEHHUS, MacCOBYIO JI0JII0 BELLECTBA B paCTBOPE, MPOBOJUTEL PACUETHI
0 ypaBHEHHUIO XUMHUYECKOH peakl1H;

IPUMEHSTh OCHOBHBIE ONEPALMHU MbBICIMTEIBHON IEATEIbHOCTH — aHallnu3
M CHHTE3, CpaBHEHHe, 0000lleHHe, CHCTeMaTH3alHio, KiIaccH(UKaIHIO,
BBISIBJICHHE IIPUYMHHO--CJIE/ICTBEHHBIX CBSI3€M — NI M3yYEHHsI CBOWCTB
BEUIECTB M XUMHUYECKUX pEaKLUH, eCTeCTBEHHO-HAyUHBIE METO/Ib
MO3HaHUs — HaOJOJEeHHEe, U3MEpeHHe, MOJeIUPOBaHUE, IKCIEPUMEHT
(peaybHBII U MBICIEHHBIN);

cleoBaTb  MpaBWIaM  [OJIb30BAHWS ~ XUMHYECKOW  NOCYJI0M W
nabopaTopHbIM O0OpylOBaHHEM, a TaKXe TMpaBWaM oOOpallleHHs C
BELIECTBAMM B COOTBETCTBMM C MHCTPYKUMSAMH 10 BbINOJHEHHUIO
1ab0opaTOpHBIX XHMHYECKHX OIBITOB IO TMOJIYYeHHIO H COOMpaHHIo
ra3oo0pasHbIX BeLIECTB (BOAOpPOJAa H KHCJIOpPOHAa), MPHUTrOTOBIEHUIO
pacTBOPOB C OIpeAeN&HHON MaccOBOH [10jeil pacTBOPEHHOIO BeLIECTBa,
[UIAHUPOBATh M TPOBOJWUTHL  XHMHUYECKHE  IKCIEPUMEHTbI IO
pacrno3HaBaHHIO PACTBOPOB LleJIoued H KUCJIOT ¢ MOMOIIBIO HHAMKATOPOB
(1akmyc, GeHondranent, METUIOPAHIK U APYTHE).

K koHuy oOyueHus B 9 kij1acce npeMeTHbIE pe3ysbTaThl HA 0A30BOM ypOBHE
JOJKHBI OTpa)kaTh CQOPMHUPOBAHHOCTD Y 00YyUarOILUXCsl YMEHHH:

pacKpbiBaTh CMbIC] OCHOBHBIX XHUMMWYECKMX TMOHATHH: XHUMHYECKHUM
3JIeMeHT, aToM, MOJeKyJa, WOH, KaTMOH, aHWOH, IIPOCTOE BeLIECTBO,
CJI0’)KHO€ BEIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPHULIATEIBHOCTh, CTEMEHb
OKHCIIEHHs, XUMHUYeCKas peakilis, XMMHYecKas CBA3b, TENJOBOH ekt
peakluu, MOJIb, MOJISpHbIA  00BEM,  pacTBOpP,  IJIEKTPOJIMTHI,
HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAsT JUCCOLHALUSA, PeaKLMH HOHHOIO
oOMeHa, KaTajJu3aTop, XHMMHYECKOoe paBHOBecHe, oOpaTHUMble H



HeoOpaTHMBble pPEaKIMU, OKHUCIUTEIBHO-BOCCTAHOBUTENIbLHBIE pEaKIUH,
OKMCIIMTENb,  BOCCTAHOBUTENb, OKHCI€HHE H  BOCCTAHOBJIEHHE,
ajoTponus, aM(OTepHOCTh, XUMHUECKas CBsi3b (KOBAJE€HTHAs, HOHHAs,
METAJNIMYECKas), KpHUCTaJUIMYecKas peméTka, KOppO3us METalIoB,
CIUIaBbI, CKOPOCTb XHMHUYECKOM peakuuu, NpeaelbHO JOoNycTUMas
koHueHTpauus [[JIK Beuiecrna;

UJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHYECKMX TMOHATUH H
NPUMEHATH OTH [OHATHUSA [IPH ONMMCAHWH BELIECTB U UX NPEBPAILEHUH;
HCIOJIb30BATh XMMHYECKYH) CHUMBOJHMKY IJI COCTaBleHHS (opmy
BEILLIECTB U YPAaBHEHUI XUMHUYECKUX peaKIlnii;

OIIpeNeNsATh BaJl€HTHOCTh U CTENeHb OKUCIEHHSI XUMHYECKUX 3JIEMEHTOB B
COCNMHCHHUAX pa3IU4YHOIO COCTaBa, [MPUHAMLIEKHOCTb BEIIECTB K
OnpefenéHHOMY KJaccy COeIWHEHWH 1o ¢opMynaMm, BHI XUMHYECKOH
CBA3M (KOBaJIGHTHAas, HWOHHAsA, MeTa/lluuyeckas) B HEOPraHWYeCKUX
COEIMHEHHUSX, 3aps/l MOHA 10 XMMHYECKOH (opMylie, XapakTep cpeibl B
BOJHBIX PacTBOpaX HEOPraHUYECKUX COCIMHEHMM, THUIT KPUCTAIMYECKOM
PELIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbici llepuogudeckoro 3akoHa [I. . Mengeneera u
NEeMOHCTPUPOBaTh €ro IIOHMMaHHe: OIUCHhIBAaTh M XapaKTepHU30BaTh
TabiuuyHyo ¢opmy Ilepuonudeckoil CUCTEMbl XHMHUYECKHX 3JIEMEHTOB:
pasnmuyaThk TOHATUS «riaBHas noarpynmna (A-rpynna)y M «nodoyHas
noarpynmna (b-rpynma)», manele W OoJblIHE NEPHOIBI, COOTHOCHTH
0o003HayeHUs, KOTOphle HMEIOTCS B IMepHoaudeckoil Tabnuie, cC
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOEHMSI  aTOMOB  XMMHYECKHX
2JeMeHTOB (cocTaB W 3aps] sapa, oOlllee YHCIO DJJIEKTPOHOB H
pacrnpejiesieHMe MX 1O 3JeKTPOHHBIM CJIOsIM), OOBICHATH 0OLIMe
3aKOHOMEPHOCTH B M3MEHEHHMM CBOWCTB 3JIEMEHTOB M MX COECIWHEHHH B
npeaenax MajblX NEPHOJIOB M IJIaBHBIX MOATPYII C YYETOM CTPOEHHUSA HX
aTOMOB;

KnaccupuuUpoBaTh XMMHUYECKHE 3JIEMEHTHI, HEOPraHMYECKHE BElecTBa,
XUMUYECKHe peakUud ([0 YUCIAY M COCTaBy YYacTBYIOIIMX B PEaKLHH
BEILIECTB, MO TEIrUIoBOMY 3(Q(deKTy, Mo W3MEHEHUIO CTENEHEH OKMCIIEHHUs
XUMHYECKHUX IIEMEHTOB);

XapaKTepHu30BaTh (OMUCHIBATH) OOMIME M Ccrelu(pUYEecKHe XUMHUYECKUe
CBOMCTBA TIPOCTBIX M CJOXHBIX BeLIECTB, IIOATBEPKIas OIKMCAHHE
NpUMepaMUd MOJIEKYJISIPHBIX ¥ HOHHBIX YPaBHEHUH COOTBETCTBYHOLIKX
XUMHUHYECKUX PeaKI1i;

COCTaBJIATH ypaBHEHHSA JJEKTPOJUTHYECKOW [OUCCOLHAIMM  KHCJIOT,
eoveii U coJie, MOoJHbIe W COKpaIUEHHbIE YPaBHEHUs pPEaKIii HOHHOTO



oOMeHa, ypaBHEHMs peaklUMH, MOATBEPXkIAIOUIMX CYILIECTBOBAHHE
IeHeTUYECKOH CBSI3U MEK/Y BellleCTBAMH Pa3IMUHbIX KJIACCOB;
PacKpbIBaTh  CYLIHOCTb OKHCIMTENbHO-BOCCTAHOBUTENBHBIX peaKiHit
[IOCPEACTBOM COCTABIIEHMS 3JIEKTPOHHOTO OanaHca 3TUX peaKIlHid;
NPOrHO3MPOBATh CBOKMCTBA BEIIECTB B 3aBHUCHMOCTH OT HX CTPOEHHUS,
BO3MOXXHOCTH [POTEKAaHUsSI XHUMHUYECKUX IpPEeBpallleHUHd B pazIUYHbIX
YCIOBUSIX;

BBIUHUCIIATE OTHOCHTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO  Macchl
BELIECTB, MAacCOBYI [OJK0 XHMHYECKOro »3jemMeHTa 1o dopmye
COEIJMHEHHS, MacCOBYIO JIOJIO BEIECTBA B PacTBOpE, MPOBOIUTE PACUETEHI
10 YpPaBHEHUIO XUMHUYECKON PeaKIHH;

codnmrogaTe  NpaBWJIa  [OJB30BaHMUS  XUMHUYECKOH  TOCYylOH |
nabopaTopHbIM 000pyJOBaHHEM, a Takke T[paBuia oOpalleHHs ¢
BEIIeCTBAMU B COOTBETCTBHH C MHCTPYKUMUSIMHU MO BBITOJHEHHIO
1abOpaTOPHBIX XHMMHUYECKUX OIBITOB MO [MOJY4YEHHIO M COOHMpaHHIO
razoo0pa3HbIX BellecTB (AaMMHAKa U YIJIEKUCIIOro ra3a);

NpPOBOAMTH  peaklUMM, MOATBEP)KJAKOlMe  KauyeCTBEHHBIH  cOCTaB
pa3IMuHBIX BELIECTB: paclo3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpOMUI-,
voaua-, kapbonart-, docdar-, cunukar-, cyibdar-, 'MIPOKCUI-UOHBI,
KaTHOHbl aMMOHMSI W MOHBI M3yUEHHBIX META/JIOB, MPHUCYTCTBYIOLUE B
BO/IHBIX PaCTBOpaX HEOPraHUYECKUX BELLECTB;

NPUMEHSTh OCHOBHEIE OIEpalli MBICIHTEbHON e TeIbHOCTH — aHaJIM3
W CHHTE3, CpaBHEeHHEe, OO0OOIIeHHe, CHUCTEeMAaTHU3allMi0, BBISIBICHHE
MPUYUHHO-CJIE/ICTBEHHBIX CBS3eM — 7SI M3y4eHUs] CBOMCTB BELLECTB M
XUMHYECKHUX peakUuil, eCTeCTBCHHO-Hay4yHble METO/bl IIO3HAHHMS —
HaOmoleHUe, U3MepeHHue, MOJEIUPOBAaHUE, HKCIIEPUMEHT (pealbHbIi M
MBICJIEHHBIH ).



8 KUIACC

No
n/n

HaumeHnoBanue pa3aesioB H

TEM IMporpaMmMbl

TEMATHYECKOE INTAHUPOBAHHUE

KoanuecrBo yacos i
JaekTpoHHbIe (L poBHIE)

Pazpnen 1. [lepBonauaibHble XHMHYECKHE TOHATHSA

1.1

1.2

XuMug — BaxkHaqd 001acTh

CCTCCTBO3HAHUA H

npafcmqecmﬁ JCATCIIBHOCTH

YeJIOBEKa

BemectBa 1 XUMHYECKHE
peakinuu

Hroro no pazueny

KounrpoabHbie IIpakTHyeckHe
Beero obpa3zoBaTe/IbHBIE pecypchl
padoThI padoTsI
5 0 5 bubmuoreka [JOK
https:/m.edsoo.ru/7f41837¢
15 q 0 bubmoreka [JOK

hitps://m.edsoo.ru/7f41837¢

20

Pa311e.rl 2. Baxxneimmue NpPeACTABHTE/IH HEOPraHHYE€CKHX BEIECTB

2.1
22
23

2.4

Boznyx. Kucnopon. ITonstue

00 okcumax

Bonopoa.Ilonsitue o kuciaorax

H COJIAX

Bopa. Pactopsl. [Tonstue 06

OCHOBaHHAX

OCHOBHBIE KJIACCHI

HCOPTraHUYECKHX COCIHHCHH i

Uroro no pasaeny

6 0 1 bubnmmoreka LJOK
hitps:/m.edsoo.ru/7{4183 7¢
g 0 I bubnunoreka LIOK
hitps://m.edsoo.ru/7{41837¢
5 | 1 bubauoreka LJOK
hitps://m.edsoo.ru/7141837¢
1 . : ) bubmuoreka [IOK
| hitps://m.edsoo.ru/7{41837¢
30

Paspnen 3. [lepuonnuecknii 3akoH u [lepuognveckas cucrema xumuueckux r1ementon /1. U. Menaeneesa. CTpoeHne aTomMoB.

XumMHueckas cBs3b. OKHCIHUTENbHO-BOCCTAHOBUTE/ILHbIE peakinu



[lepuoauyeckuii 3aKoH H
[Tepronuyeckas cucrema

3.1
XUMHYecKUX 1eMmenToB J1. U.
Meniene-eBa. CTpoeHue atoma
XHUMHYECKas CBA3b.

3.2 OKHCIHUTEIBHO-

BOCCTAaHOBHUTEJILHBIC peaKllHH

Hroro no pasaeiy

PesepsHoe Bpems

OBUIEE KOJIMYECTBO HACOB 110
[TPOI'PAMME

15

68

Bubnuoreka [{OK

bubnnoreka [[OK
https://m.edsoo.ru/7t41837¢

bubtauoreka [{OK
https://m.cdsoo.ru/714 183 7¢

bu6auoreka [JOK
https://m.edsoo.ru/7141837¢




9 KJIIACC

Ne i/

Pasgen 1.

1.1

1.2

1.3

HaumeHnoBaHue pa3/ie/ioB U TeM
HPOrpaMMbl

BemiecTBO H XHMHYECKHE PeaKIHH
[loBrOopenue u yrinydienue 3HaHUH
OCHOBHBIX pa3/IelioB Kypca 8§ kiacca
OcHOBHBIE 32aKOHOMEPHOCTH XUMUYECKUX
peaxkimi

DNEKTPOJIMTHYECKAS TMCCOIIHAILUA.
XHUMHYECKHEe peakiiuM B pacTBOpax

Hroro no pazaeny

Pasnen 2.

2.1

2.2

23

2.4

HemeTa/Libl M HX COe/IMHEHHS

O0b1mas xapakTepucTHKa XUMHYECKUX
wieMeHTOB VIIA-rpynmsl. ['anoresst
OO01nas xapakTepucTHKa XMMHYECKHX
ss1eMeHToB VIA-rpynnsl. Cepa u eé

COCJIHHCHHA

Obmas XapaKTCpUCTHKAa XUMHYCCKHUX

s5ieMeHToB VA-rpyiibl. A3or, hocdop u ux

COEJITHHEHHUHA

O01as XxapakTepuCTHKA XUMHUYECKUX
eMeHTOB [VA-rpynnst. Yriepoa u
KPeMHHMH H UX COeMHEHHSI

Hroro no pazneny

KoauuecTBo uacosn

Bceero

17

25

KoHTpo.ibHbIE
padoThI

[pakruueckue
paboTbl

JIeKTPOHHbBIE
(uudposwie)
obOpa3zoBaTe/ibHbIE

pecypenbi

bubnuoreka [JOK
hitps://m.edsoo.ruw/7141a636

bubnuoreka [JOK

https://m.edsoo.ru/7f4 1a636

bubauoreka [HOK
https://m.edsoo.ru/7t4 1a636

bubnnoreka [JOK

https://m.edsoo.ru/7{41a636

bubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmnoreka [[OK
https://m.edsoo.ru/7f41a636

bubnunoteka [JOK

https://m.edsoo.ru/7{4 1a636




Paszgea 3. Mera/LIbl H HX COeJHHEHHH

3.1 O01IHMe cBOWCTBA METAIJIOB

32 BaxHeHIHe MeTAJUIBI U UX COEHHEHHS

Hroro no paszaeny

Pa3jiesn 4. XuMus H OKpyKawias cpeaa

4.1 BelecTBa U MaTepHalibl B JKH3HH YeJIOBEKa
Hroro no pazaeny

PesepsHoe Bpems

OBHIEE KOJIMYECTBO YACOB 110 [TPOTPAMME

68

bubnuoreka [JOK
https://m.edsoo.ru/7141a636

bubnuorexa [JOK

hitps://m.edsoo.ru/7{4 1a636

butauoreka [[OK

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

bubnuorexa [JOK
https://m.edsoo.ru/7f41a636




YYEBHO-METOJWYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIbHBIE YUEBHBIE MATEPHAJIBI 1JI15S1 YYEHUKA
* Xumus, 8 knacce/ 'abpuenss O.C., Ocrpoymos U.I'., Cnagkos C.A.,
AkunoHepHoe obuiectBo «M3narenseto «IIpocBermernes
* Xumus, 9 knace/ I'abpuensu O.C., Octpoymos U.I"., Cnagkos C.A.,
AxkunoHnepHoe obuectBo «M3narensetBo «IIpocBeieHne»

METOJAUYECKHE MATEPUAJIBI JJIS1 YYUTEJISA
8 KJIACC

1. B nomoup mkoneHOMy yuutemo. M. 1O. I'opkoserko «IToypounble
pazpaboTku no xuMuu K ydebnukam: O. C. IN'abpuensna; H. M. Conuna, M. I1.
Canuna; I'. E. Pyasutuca, ®©. I'. ®enpamana» 9 knace. «Bakoy.

2. B nomous abutypuenrty. O. C. I'abpuensn, M. I'. OctpoyMoB «XHMHsI».
[Tocobue 115 MKOTBHUKOB CTApIIUX KJIACCOB M moctynamoumx B BY3b1. Jlpoda.
3. B nomouip abutypuenty. P. A. Jlunuu, B. A. Monouko, JI. JI. Aunpeesa
«XuMHs». JIs LIKOIBHUKOB CTAPIIMX KIacCOB H MoCTymarmux B BY3bl1.
Teopernueckue ocHoBel. Bonpocsl. 3anaun. Tectsl. [Toa peaakuueii npodeccopa
P. A. Jluauna 3 — e uznanue, ucnpasnentoe. [Ipoda, Mocksa 2004 r.

4. I'abpuensn O.C. IIporpamma kypca xumuu s 8-11 kmaccos
o0uleo0pazoBaTeNbHbIX yupexaeHui. — M.: JIpoda;

5. I'abpuensn O.C. Xumus: 8 knacc : yueOHUK 17151 00111e00pa3oBaTeIbHBIX
yupexaenuid. — M.: JIpoda.

6. 'abpuensu O.C. M3yuaem xumuio B 8 kii.: quaaktudeckue marepuaist / O.C.
["abpuensn, T.B. CmupHoBa. — M.: bauk nutoc
7. I'abpuensin O.C., Buckoboitnukona H.I1., AmykoBa A.B. HacrosnbHas kHura
yuuTess. XuMus. 8 ki1.: Mertoaudeckoe nocodue. — M.: Jlpoda;

8. ['abpuensn O.C., Pynos H.H., ToakyHnos B.M. Xumuueckuii s3kCriepuMeHT B
wkone. 8 knace. — M.: Jlpoda
9. MunuctepcTBO 00pazoBanus Poccuiickoii ®enepauuu. [IporpaMmel s
o01eoOpazoBaTebHbIX yupexkaeHui. Xumus 8 — 11 knaccel. -3-e usnanue,
ctepeoTunHoe - Mocksa; Jlpoda. (ctp. 26 — 37).

10. Pabouas nporpamma. Xumus. k YMK O. C. ['abpuensina JIabupuHr. py.
M3narensctBo "Bako" 2016 .

11. Xumus: 8 kj1acc: KOHTPOJIbHBIE M MpoBepoyHbie padoThl K yuedHuky O.C.
["abpuensna «Xumus. 8 kinace» / O.C. ['abpuensH, I1.H. bepe3kun, A A.
YakoBa u ap. — M. : Jlpoda;

12. Xumust B Tabmumax 8 — 11 knacesl. CripaBouHoe nocodue. ABTOp —
cocraBuTenb A. E. Haconosa 10 — e u3nanue, crepeotuntoe. JIpoda.

9 KJIACC

1. B nomorib mkoasHoMy yuutento. M. FO. ['opkosenko «Iloypounsie
pazpaboTrku no xuMuu Kk yueouukam: O. C. I'abpuensua; H. M. Connna, M. 1.
Canuna; I'. E. Pym3utuca, @. I'. ®enpamana» 9 knacc. «Baxkoy.

2. B nomouup abutypuenty. O. C. I'abpuensiy, M. I'. OctpoymoB «XuMus».



[Tocobue s LIKOIBHUKOB CTApILIMX KJIaccoB U noctynaromux B BY3sl. [Ipoda.
3. B nomows aburypuenty. P. A. Jluaun, B. A. Monouxo, JI. JI. Auapeesa
«Xumug». I IIKOJIBHUKOB CTAPLIMX KJIACCOB U MocTymnarmux B BY3bl1.
Teopetuueckue ocHoBel. Bonpocsl. 3anaun. Tectsl. [Tox pepakuueii npodeccopa
P. A. Jlununa 3 — e usnanue, ucnpasneHHoe. Jlpoda, Mocksa 2004 r.

4. I'adbpuensn O.C. ITporpamma kypca xuMuu ais 8-11 kiaaccoB
ob11e00pa3oBaTenbHBIX yupexkaeHui. — M.: Jlpoda;

SI"abpuensn O.C. M3yyaem xumuto B 9 ki1.: nunakrudeckue marepuainsi / O.C.
["abpuensin, T.B. CmupHOBa. — M.: Bauk mioc

6. ['abpuensu O.C., Buckoboitnukosa H.IT., Smykosa A.B. HactonbHas kKHura
yuuTens. XuMud. 9 ki1.: Meroguueckoe nocodue. — M.: Jlpoda;

8. I'abpuensn O.C., Pynos H.H., TonkyHnoB B.U. Xumuyeckuii 3KCriepUMEHT B
wkoJe. 9 knacc. — M.: JIpoda
9. MunucrepcTBo obpasoBanus Poccuiickoii @enepaunu. [Iporpammel as
o01ieo0pa3oBaTenbHEIX yupexaeHuid. Xumus 8 — 11 knaccel. -3-e u3nanue,
crepeoTurHoe - Mockaa. (ctp. 26 — 37).

10. Xumus: 9 knacc: KOHTpOJIbHbIE M poBepouHble paboTsl K yuedHuky O.C.
["abpuensna «Xumus. 9 xknace» / O.C. ['abpuensn, [1.H. bepe3kun, A.A.
YakoBa u ap. — M. : [lpoda;

11. Xumus B Tabnuuax 8 — 11 knaccel. CripaBouHoe nocodue. ABTOp —
coctaButenb A. E. HaconoBa 10 — e uznanue, crepeotuntoe. Jpoda.
LHHHUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI H PECYPCbI CETH
UHTEPHET
8 KIIACC

1) http://nsportal.ru/page/poisk-po-saitu
2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye raboty/0-72
5) http://www.zavuch.info/methodlib/136/30956/ (caliT a5 y4uTe st XUMHH U
Ouonorun)

6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2_chas
a_v_nedelju/1-1-0-23
7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 knacc)

9) http://chemistry. narod.ru XuMuK.py: caliT 0 XuMuu

10) https://skysmart.ru/articles/chemistry

11) IMopran Beepoccuiickoit onuMnuaabl KOAbHUKOB. http://rusolymp.ru/

12) Pycckuii obpazoBartenbHblid noprai. http:/ www.gov.ed.ru

13) ®enepanbHblil poccuiickuii 0011e00pa3oBaTeIbHbIN MOPTA.
http://www.school.edu.ru

14) denepanbubii nopran «Poccuiickoe obpazoBanue». http://www.edu.ru

15) Iopran komnanuu «Kupusan u Mepoauii». http://www.km.ru



16) ObpasoBarenbHbIi opTan «Y4ebay. http://www.uroki.ru

17) Kypnan «Kypbep ob6pazoBanus». http://www.courier.com.ru

18) Kypnan «BecTHuk oO6pazosanusi». http://www.vestnik.edu.ru

19) Uznarenscknit nom «IIpodxuuray. http://www.profkniga.ru

20) U3narensckuit oM «1 ceHTa0psi». http:// www. 1september.ru

21) ®ectuBans negaroruyueckuit uaeit «OTKPHITHIN YPOK» (M3aTENbCKUH 10M
«1 centsabpsa»). http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Unrepret noptain [Ipolllkony.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MUHHCTEPCTBO 00pa30BaHUs H HAYKH.

26) Caiit C/IAM I'MA: PELLLY BIIP, OI'3, ET'D, 'BD u LIT. https://sdamgia.ru
9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiiT anis y4uTenss XUMUAH U
OHonoruu)

6)
http://elenahism.ucoz.ru/load/rabochaja_programma po khimii 10 klass 2 chas
a v _nedelju/1-1-0-23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 xnacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) TTopran Beepoccuiickoit omummua sl IKOIBHIKOB. http://rusolymp.ru/
12) Pycckwuit o6pa3oBaTeNbHEI opTal. http://www.gov.ed.ru

13) ®enepanbHEBINA poccHiickHil 00111€00pa30BaTENbHBIN OPTAI.
http://www.school.edu.ru

14) ®enepanbubiii nopran «Poccuiickoe oOpazoBanue». http://www.edu.ru
15) Topran komnanun «Kupumn u Medonuity». http://www.km.ru

16) Ob6pazoBarenbHbIil moptan «Yuebday. http://www.uroki.ru

17) XKypnan «Kypbep obpazoBanus». http://www.courier.com.ru

18) XXypuan «BectHuk obpazoBanus». http://www.vestnik.edu.ru

19) Uznarensckuit mom «IIpodxuurar». http://www.profkniga.ru

20) Uznatensckuii 1oM «1 ceHTAOps». http://www.1september.ru

21) ®ectuBanb negaroruyeckuii uaed « OTKpBITEINA YPOK» (M34aTEAbCKUM 10M
«1 cenTsiOps»). http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) UuTepuet noptan [Ipolllkomy.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MUHHCTEPCTBO 00pa30BaHUs U HAYKH.

25) Caiit CJIAM I'MA: PEILLY BITP, OI'D, EI'3, 'BD u LIT. https://sdamgia.ru



