MUHHUCTEPCTBO NIPOCBEILEHWSI POCCHICKOI ®EAEPALIN

MunucreperBo 06pa3oBaHust HAYKH H MOJIOAEKHOMN TOMHTHICH

Kpacnogapcekoro kpas

Mynununanasnoe o6pasoBanue Tyancunckuii paiion

MBOY COUI Ne14 um. I'. K. Kykosa c.KpuBenkosckoe

PACCMOTPEHO

HIMO yuureneit
O0LIECTBEHHO-HAYYHBIX U
€CTECTBEHHO HAYYHBIX
[IPEMETOB, MATEMATHKH U
HH(?pOpM&T}z{KH /) /

(f’)’/ce“f‘/ 4'

Manmmencrcas AlT.
ITpuka3s Nel ot «30» aBrycra
2024 r.

COI'JIACOBAHO YTBEP*XCIEEHQ

3amecrurens aupekropa o Jlupe ,bp
YBP 1

o

4

Kamaesa A.I1. Hpﬂm N"I 01 «SG»_a,Brycfra
2024 TRE oy e

ITpuxas Nel or «30» asrycra
2024 r.

PABOYASI IPOTPAMMA
(ID 4445041)

y4edHoro npeamera «Xumus. Bazosblii ypoBeHns»

Juist o0yyvaromuxcs 8 — 9 knaccoB

c. KpuBenkosckoe, 2024




MOSICHUTEJIBHAS 3ATIMCKA

[IporpamMma 1O XWUMHM Ha YPOBHE OCHOBHOro 00Iero o0Opa3oBaHus
CcOCTaBliecHa Ha OCHOBe TpeOOBaHMI K pe3ysibTaraM OCBOCHHS OCHOBHOM
o0Opa3oBaTeIbHON MpOorpaMMbl OCHOBHOTO 001IIero 00pa3oBaHus, IPeICTABICHHBIX
B ®I'OC OOO, a Takxke Ha oOcHOBe (enepanpHO paboyeil mnporpammsl
BOCITUTAHMS M C YYETOM KOHLETIIMY MperoaBaHus yueOHOro rnpeamera « X uMush
B 0OpazoBaTebHbIX opranu3anusx Poccuiickon denepanyu.

IIporpamma mo xumMuu Aa€T NpEACTaBICHHE O LEJX, o0Iiel crpareruu
oOyueHMs, BOCHMTaHHsS M Ppa3BUTHs OOy4aroOLMXCsi CpPeACTBaMHM y4eGHOro
npeaMmera, yCTaHaBIMBaeT  00s3aTesbHOe peMETHOE COZIepKaHHue,
npeayCMaTPUBAEeT paclpeliefieHue ero Io KjaccaM M CTPYKTYpUpOBaHHE IIO
pa3enam ¥ TeMaM NpOorpaMMbl 110 XMMHH, OIPEAEISeT KOJIWYEeCTBEHHbIC U
Ka4yeCTBEHHbIE XapaKTePUCTHKN cojiepKaHusl, pPEeKOMEH Ty eMyIO
[IOCJIEIOBATENLHOCTE  M3YUYEHHUs XUMHM C YYETOM  MEXNPEJMETHBIX H
BHYTPHUIIPEJIMETHBIX ~ CBsi3elf, JIOTHKM yuyeOHOro Ipoiecca, BO3PaCTHBIX
ocoOeHHoOCcTell  00ydJaroImMxcsi, ONpeeNseT BO3MOXKHOCTH IMpeaMeTa  Jyis
peanuzanuy TpeOGOBaHHUI K Pe3ysbTaTaM OCBOEHMS OCHOBHOW 00pa3oBaTesbHOHU
[IpOrpaMMbl Ha YPOBHE OCHOBHOTO 00Iero obpa3oBaHus, a Takke TpeOOBaHHH K
pesysnbrataM 00y4eHUs: XUMUH Ha YPOBHE LIeJIel u3yvYeHHs NpeJMeTa U OCHOBHBIX
BUJIOB y4eOHO-ITO3HABATEILHON JIEATENBHOCTH OO0Y4YaloIlerocs Mo OCBOEHMIO
y4eOHOT0 COAEepPIKAHUSI.

3HaHUEe XUMHH CIY>)KAT OCHOBOW Jns (DOPMHPOBAaHHS MHPOBO33PEHUS
00y4aromerocs, ero MpeJCTaBIeH!H O MaTepUallbHOM €IMHCTBE MHpPa, BaXHYIO
pojib WrparoT (hopMHUpyeMble XMMHEH MpPEeICTaBlICHHUs O B3aHMOIPEBPAIICHUSX
SHEPruy W 00 JBOIIOLMHM BELIECTB B MPUPOAE, O MYyTAX PELUCHUS r700albHBIX
npoGneM yCTONYMBOrO PasBUTHs UeJIOBEYECTBA — CBHIPbEBOH, YHEPreTHYECKOM,
MHUIIEBOM U KOJOTHYECKOM 0€30MacHOCTH, IPO0IIEM 3IpaBOOXPAaHEeHNUS.

M3ydyeHne XMMUH:

CrIocOOCTBYET — pealm3allill  BO3MOXHOCTEWM  JUis ~ CaMOpa3BUTHA  H
dopMHUpOBaHHUS KYIBTYPbI JIMYHOCTH, €€ 001IeH U QYHKIMOHATEHON IPaMOTHOCTH;

BHOCHT BKJIai B (POPMUPOBAHME MBIUICHHS U TBOPYECKUX CIOCOOHOCTEH
00ydalONUXcsl, HABBIKOB HMX CAMOCTOATENbHOH y4eOHOH  JeATeNbHOCTH,
SKCIIEPUMEHTANBHBIX M HCCICIOBATENECKUX yMEHHHM, HEOOXONMMBIX KaK B
OBCEIHEBHOM KM3HM, TaK U B MPOPECCHOHATLHOM NeATEIIbHOCTH;

3HAKOMHT CO CIEHU(HUKONH HAYYHOTO MBIIUIEHHUS, 3aKJIaJbIBacT OCHOBBI
[[eJIOCTHOTO B3IJISa HA eIMHCTBO NPUPO/IbI M YETIOBEKA, SIBIISETCA OTBETCTBEHHBIM
>TarnoM B (JOPMHPOBAHUH ECTECTBEHHO-HAYYHOH IrPAMOTHOCTH 00y YalOIIMXCs;




CIOCOOCTBYET (DOPMHUPOBAHUIO LIEHHOCTHOI'O OTHOLIEHHWS K €CTECTBEHHO-
HAy4YHBIM 3HAHHUSM, K TIPUPOJIE, K YEIOBEKY, BHOCHT CBOM BKJIaJl B 9KOJIOTHYECKOE
oOpa3zoBaHuie 00yJarOIIMUXCS.

JlaHHble HampaBieHUss B OOy4eHMM XMMHUU OOECNedYMBAIOTCA CHELU(PUKON
colepxaHusi y4eOHOro  mpeaMera, KOTOPbIM  SIBISIETCS  I1€1arOTMYECKH
aJIaTAPOBAHHBIM OTpaXKeHHEM 0a30BOM HAyKHU XUMHH Ha ONpPEIEIEHHOM JTane eé
pa3BUTHSI.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00m1Iero o0pa3zoBaHus OPUEHTHPOBAH Ha
OCBOEHHE O0YYaroIIMMUCA CUCTEMbl MEPBOHAYAIbHBIX MMOHATUH XMMHH, OCHOB
HEOPraHMYECKOM XMMHUHM M HEKOTOPBIX OTHENBHBIX 3HAYUMBIX TOHATHA
OpraHUYeCKON XUMUH.

CTpyKTypa COJEp)KaHusi MPOrpaMMBI 110 XUMHU CHOPMHPOBaHA HA OCHOBE
cucTeMHOro mozaxoxa K e€ msydeHuto. CoaepkaHue CKJIaAbIBaeTCs U3 CHCTEMBI
MIOHATHN 0 XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUNA O XUMHUYECKOM
peakimu. O0e 3TH CHCTEMBI CTPYKTYpHO OpPraHU30BaHbI IO MPHHIMITY
TIOCIIE/I0BATEILHOTO PA3BUTHS 3HAHUH Ha OCHOBE TEOPETHYECKHX IPEACTABICHUM
pPa3HOro ypoBHS:

— aTOMHO-MOJIEKYJIIPHOIO YU€HUsl KaK OCHOBBI BCEI'0 €CTECTBO3HAHNS,

— ITepuomuueckoro 3akoHa JI. 1. MenzieneeBa Kak OCHOBHOI'O 3aKOHA XMMHHU;

— Y4eHHUs O CTPOCHHUU aTOMa ¥ XMMHUYECKOMU CBSI3H;

— TpeicTaBieHHid 00 DIEKTPONMTHYECKOH IHMCCOLMAIMU BEIIECTB B
pacTBoOpax.

Teopernueckre 3HAHUS PAacCMATPHBAIOTCS HA OCHOBE OSMITMPUYECKH
TOy4YEHHBIX ¥ OCMBICIICHHBIX (PaKTOB, Pa3BUBAIOTCS MOCIE0BATEILHO OT OJTHOTO
YPOBHS K JAPYroMmy, BbINONHAS QYHKUMHA OOBSCHEHHs M TIPOrHO3MPOBAHMUS
CBOMCTB, CTPOEHHS ¥ BO3MOXKHOCTEM MPAaKTHYECKOro NMPUMEHEHMSI W MOTY4eHHs
H3y4aeMbIX BEILECTB.

OcBoeHHe TpPOrpaMMbl [0 XHMHH  CHOCOOCTBYeT — (OPMHPOBAHHIO
TIpeICTABIEHHs O XUMHUYECKOH COCTaBIISIIOLIEH HAYYHOM KapTHHBI MUPA B JIOTHKE
eé CHUCTEMHOM TPHUPOIBI, IIEHHOCTHOIO OTHOIICHHMsS K HAy4YHOMY 3HaHHWIO |
METOIaM IO3HaHHMA B Hayke. V3ydeHue XUMMM IPOUCXOAWT C TPUBICUCHHEM
3HAHWIl W3 paHee M3YYEHHbIX y4eOHBIX IpeaMeToB: «OKpYKalOUMH MHDY,
«Buonorus. 5—7 knacce» ¥ «Pu3uKa. 7 KIaccey.

[Ipy wW3yuyeHWHM XMMHH TPOMCXOMUT (hOpMHUpPOBaHUE 3HAaHUM OCHOB
XUMHUYECKOH HAyKu Kak oOacTH COBPEMEHHOTO €CTECTBO3HAHWS, PaKTUYECKOM
NeATeNbHOCTH 4elOBeKa M Kak OIHOrO U3 KOMIIOHEHTOB MHPOBOH KYyJBTYpBI.
Bajsaya y4eGHOro mpeaMera COCTOMT B (POPMHPOBAHMH CHCTEMbl XHMHYCCKHUX
3HAHUN — BaXXHEHIIMX (AKTOB, NOHATHH, 3aKOHOB U TEOPETHICCKUX ITOJIOKEHHH,
JIOCTYIHBIX 0000IEeH!H MHUPOBO33PEHYECKOr0 XapakTepa, sA3blka HayKH, B




NpuoOIIEHUM K Hay4YHbIM METOZaM T[O3HAHWS MPU M3YYEHHH BELIECTB H
XUMHYECKHUX peakiuil, B GOPMUPOBAHUU U PA3BUTHU MO3HABATENBHBIX YMEHUH U
X TPUMEHEHWH B Y4eOHO-O3HABATENBHOW M  y4eOHO-HCCIIeN0BaTeNbCKOM
NeATEIbHOCTH, OCBOCHMHM TNpaBuil 0Oe30macHOro oOpallleHHsl ¢ BENIECTBAMU B
IMOBCE/IHEBHOM JKU3HU.

IIpy u3yyeHUn XMMHUHM Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs BajKHOE
3Ha4YeHHe NpUoOpesu Takue 1eliu, Kak:

— (OpMUPOBAHUE HUHTEIUIEKTYaJIbHO Ppa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITENBHOMY IIPUHSITHIO PELICHUN,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIOBUSIM KHU3HU;

—  HampaBJIeHHOCTh OOyYeHHWss Ha CHCTeMaThdyeckoe MpHOOIIeHHe
o0ydaromuxcsi K CaMOCTOSITENIbHOW T103HABATEIbHOW JIeATeIbHOCTH, HAy4YHBIM
MeToJaM TMO3HAHUS, (OPMHUPYIOMIAM MOTHBALMIO U pa3BHTHE CIIOCOOHOCTEH K
XUMHH;

— obecrieyeHue yCcloBUi, CIOCOOCTBYIOIMX PHOOPETEHUIO 00yHaIOLUMUCS
OIbITa Pa3HOOOPA3HON /EATENHHOCTH, TMO3HAHWUS W CAMOIO3HAHUS, KIFOYEBBIX
HABLIKOB (KJIIOUEBBIX KOMIIETEHLIMI), UMEIOIMX YHUBEPCAJIbHOE 3HAYECHHE JJIsl
pa3IMYHBIX BHIOB AESITEIHOCTH;

— (dopmupoBanue oOmEeNd (QYHKIUOHAIBHOW M E€CTECTBEHHO-HAYYHOM
rpaMOTHOCTH, B TOM WYHCJIeé YMEHHUH OOBACHATH W OLICHUBATh SIBJICHUS
OKpY’KaloIIero MHpa, WCIOJB3ys 3HAHUS W OIBIT, INOJyYEHHbIE INPU H3y4YEHUH
XUMHH, TPUMEHSATh WX IPH pelIeHHM NOpobiieM B IIOBCEJHEBHOH JKU3HM U
TPYZAOBOM AESITEIBHOCTH;

— ¢opmupoBaHue Yy 0OyJalOmMUXCid T'yMaHHCTHYECKMX OTHOILICHHH,
[IOHMMAHHMs IIEHHOCTH XUMHWYECKUX 3HaHWWA JUisi BBIPAOOTKHM SKOJIOIMYECKH
1eJ1eCO00pa3HOro TMOBENEHUSI B OBITY M TPYAOBOW J€ATENBHOCTH B LIEJSIX
COXPaHEHHsI CBOETO 3/I0POBbsI U OKPYKAIOLIEH IPUPOHON CPEIBI;

— pa3sBUTHE MOTHBAlMH K OOY4YSHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOGHHUS OOIIEYENOBEYECKHX IIEHHOCTEH,
FOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpPO(MWIS ¥ HANpPaBIECHHOCTH JalbHEUIIETO
o0yueHwus.

O0uiee YMCAO YacOoB, OTBEIEHHBIX JUIsl W3YyYEHHMs XUMHM Ha YPOBHE
OCHOBHOTO 00111ero 06pazoBanus, coctasisieT 136 gacos: B 8 kinacce — 68 4acos (2
yaca B HeJleNo), B 9 knacce — 68 yacoB (2 yaca B HEZIENIO).




COAEPXKXAHUE OBYYEHUSA

8 KUNIACC

IlepBonayajbHbie XUMHYECKHE TOHATHS

ITpenmer xumuu. Ponb XMMHUM B XU3HU 4YeliOBeKa. XUMUSI B CUCTEME HAyK.
Tena wm BemecTtBa. PuU3UUECKHe CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHHE
BeulecTB. [loHsaTHe 0 MeTonax Mo3HaHMS B XUMHUHM. UHCThIE BEIIECTBA M CMECH.
Cnoco0bl pa3ziesnieHus: cMeceid.

ATomMbl M MoOJeKysdbl. XumMudeckue osneMeHTbl. CHMBOJIBI XUMHUYECKHX
351eMeHTOB. [IpocThie U CIIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YYeHUE.

Xumuueckas Qopmyna. BaleHTHOCTP aTOMOB XWMHYECKHX SJIEMEHTOB.
3akoH TOCTOSIHCTBA cocTaBa BeljecTB. OTHOCHTENbHAs aTroMHash Macca.
OtHocuTebHAs MOJIEKyJIsspHas Macca. MaccoBasi 1015l XUMUYECKOro 3JeMEHTa B
COETMHEHUH,

KonuyectBo BemectBa. Mosib. MosisipHas Macca. B3auMocBsA3b KOIMYeCTBa,
MacChl M 4YHWClia CTPYKTYPHBIX e€IuMHUIl BeulecTBa. Pacu€rsl mo Qopmynam
XAMHAYECKUX COCJTUHEHU M.

DusuyecKre U XUMUYECKUE SIBJICHUS. XUMHUUYECKasi peakius 1 e€ MNpUu3HaKu.
3aKOH COXpaHEeHHWs MaccChl BellecTB. XWMHUeckue ypaBHeHus. Knaccubpuxanus
XAMWYECKHX PeaKiuii (CoeIMHEeHNsI, pa3IoKeHNUs, 3aMellieHus], oOOMeHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMMYECKOH I0CY/IOi, TMpaBuiaMu paboThl B 1a00OpaTopuu U
npuéMaMu OOpaIeHus ¢ JTab0paTOpPHBIM 000pPY/J0BaHHEM, U3yYEHUE W ONUCAHHE
u3nuecKkrux CBOWCTB 00pa3lOB HEOPraHWYECKMX BEINECTB, HaOJIOJeHHE
¢usnueckux (IUIAaBJEHHE BOCKA, TasHMUE JIbJa, PacTUPaHUE caxapa B CTYIIKe,
KUTIEHUE U KOHJIeHCallusi BOJbI) U XUMHUUYECKUX (FOpEeHHE CBEYM, NMPOKAJTMBaHHE
MeJIHOI TPOBOJIOKH, B3aUMOJIEHCTBIE MeJla C KUCIOTOM) siBNeHuH, Habmroienure u
OMKCAaHKWE TNPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakuui (pasioxeHue caxapa,
B3aUMO/ICHCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus, pa3lioKeHHe THMApPOKCHIA
menu (I1) mpu Harpesanum, B3auMoieicTBHE XKere3a ¢ pacTBopoM conu mMenu (1D),
u3ydeHrne croco0OB paszelieHHsi CMecel: ¢ MOMOIBI0 MarHuTa, GuIbTpoBaHHue,
BBINIAPUBAHKE, AUCTHIIIALHS, XpoMaTorpadus, MpOBEICHHE OYUCTKY TOBAPEHHOH
cony, HabmIoZeHWe H  OMHCaHWe  pe3yjbTaroB  IMPOBEJICHHUS  ONbITA,
WIUTIOCTPUPYIOLIETO 3aKOH COXPaHEHWs MAacChl, CO3/IaHME MOJENeil MOJIeKyI
(IrapocTepIKHEBBIX ).

Baskueiilue npeacTaBuTe/IH HEOPraHHYECKUX BellecTn

Boznyx — cmech razos. Cocras Bo3myxa. Kuciopoi — 9leMeHT U npocToe
BelecTBo. HaxoxaeHue Kuciopoja B mpupoze, (usuyeckue W XUMHUYECKHE
cBoiictBa (peakuum ropenus). Oxcuupl. Ilpumenenwe kuciopona. CrocoGsl




MOJY4YeHHUsT KHUCIOpoAa B Illaboparopud H NpomblIUieHHOCTH. KpyroBopot
KHCII0poJia B pupojie. O30H — aluioTpoHas MOAK(HUKALKS KACIOPOZA.

TennoBoii 3ddext XuMHUYeckoil peakuuH, TEPMOXHMHYECKHE YpaBHEHWUS,
9K30- W SHIOTEPMUYECKHE peakluuu. TomnmBO: yroib M MeTaH. 3arps3HEHHE
BO3]lyXa, yCHJICHHE TAPHUKOBOTO 3 deKTa, pazpylleHue 030HOBOIO CIIOSL.

Bomopon — nsnemeHT M mpocroe BemecTBO. Haxoxkjaenuwe Bojgopoma B
npupone, ¢Gumyeckue W XHUMUYECKHE CBOMCTBA, IpPUMEHEHHE, CIOCOOBI
nomyuenusi. Kucnorst u comu.

Moutsipabiii 00bEM razoB. Pacuérhbl o XMMUYECKUM yPaBHEHUSM.

duzuyeckue cBoiicTBa BojAbl. Boma kak pactBopuTteib. PacTBopbl.
HacrplieHHble ¥ HEHACHILIEHHBIE PacTBOpPBl. PacTBOPUMOCTH BellecTB B BOJE.
MaccoBasi 10Jisl BelecTBa B pacTBope. XUMHUUECKUe CBOMCTBA BOJbl. OCHOBaHMUSI.
Ponb pacTBOpOB B NpUpOJie U B XKHU3HU 4estoBeka. KpyroBopor BoJibl B IIpUpPOJIE.
3arps3HeHue NPUPOAHBIX BoJ. OXpaHa W OUMCTKA IIPUPOAHBIX BO.

Knaccudukanus Heopranumdeckux coeauHenuit. Oxcunpl. Knaccupukanus
OKCHJIOB:  cojieoOpasyroiie  (OCHOBHBIC, KHCIIOTHble, amQoOTepHble) U
HeconeoOpaszytomue. Homenknarypa okcunoB. Dusnyeckue U XUMUYECKHE
CBOMCTBa OKCUIOB. [lomyueHnue okcuos.

OcHoBanus. Krnaccupukanusi OCHOBaHMM: ILENOYM UM HEPacTBOPHUMBbIE
ocHoBanusa. Homenknarypa ocHoBaHwii. DPu3zmyeckue M XUMHUYECKHUE CBOMCTBA
ocHoBaHMM. [lomydyenne ocHOBaHUM.

Kucnorel. Knaccubukauus kucnor. Homenknarypa kucinor. Pusnyeckue u
XUMUYeckre cBoiicTBa kuciorT. Psn axtuBHocT MerammoB H. H. bekerosa.
[lonydyeHue KUCIIOT.

Conu. Homenknatypa coieit. @usnueckue U XUMHYECKHUE CBOMCTBA COJIEH.
[lonyuyenne colen.

['eHeTHYECKas CBSI3b MEXKAY KJIaCcCaMHU HEOPTaHUUECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OlpeielIeHre COo/epyKaHusl KUCIOpoa B BO3/IyXe, MOIyYEHUE,
cobupanue, pacro3HaBaHWEe W W3yYeHHWE CBOWCTB KHCJIOpoja, HabmojeHue
B3aMMOJICHCTBHS BEIIECTB C KHUCIOPOJOM M YCIOBHUSI BO3HMKHOBEHUS U
npekpaiieHuss ropeHus (moxapa), O3HaKoMmJeHHe ¢ obpasnamMu OKCHJIOB H
ONUCaHHe MX CBOMCTB, IMOJIy4eHUEe, cOOUpaHWe, paclo3HaBaHWE M HU3y4YCHHE
CBOMCTB Bojiopona (ropeHue), B3aumojeiicTBie Bojopona ¢ okcuaom meau (IT)
(BO3MOYHO HCIIONB30BaHHE BUAEOMAaTEpHanoB), HabroieHue 00pasLoB BeleCTB
KOJIMYEeCTBOM 1 MoOJjb, HMCCIEQOBaHWE OCOOEHHOCTEH pacTBOPEHHUs BEIIECTB C
Pa3IMYHOM PACTBOPMMOCTBIO, IIPUTOTOBICHHE PACTBOPOB €  ONPEeNEHHOM
MAacCOBOM JI0JIe pacTBOPEHHOIO BEILECTBA, B3aMMOIECHWCTBUE BOJBI C METaJljlaMu
(HaTpueM ¥ KajblueM) (BO3MOXKHO —HCIIONB30BAaHHE — BHEOMATEpPHUAJIOB),




UcciefoBaHue O0pa3lioB HEOpraHWYeCKHX BEIIECTB pPas3iM4YHBIX KJIACCOB,
Ha0JII0/IeHNe M3MEHEHHsI OKPAaCKK MHMKATOPOB B PACTBOPAX KHCIOT M LIETIOYEH,
u3yueHne B3aumojehcTBus okcuaa Meau (II) ¢ pactBopom cepHOM KHCIOTEHI,
KHACJIOT C MeTajUlaMM, pPeakiui HEeWTpanu3aluy, IOJy4YeHUe HEepacTBOPUMBIX
OCHOBaHMM, BBITECHEHHE OJHOTO MeTajljla APYTrMM M3 PacTBOpa COJH, pelleHHEe
IKCIIEPUMEHTAIIBHBIX 3aJlay 1Mo TeMe «BaxHedmue Kiacchl HEOpPraHWYeCKHX
COeIMHEHUIN».

Hepnoanyecknit 3akon u Ilepuognueckass cHcTeMa XHMHYECKHX
snementoB JI. U. MenaeneeBa. Crpoenne aTtomMoB. XHMMHYECKas CBS3b.
OxHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIHH

IlepBble NOMBITKKM KiIacCUPUKALMKM XUMHYECKUX 3JieMeHTOB. IloHsTHE O
rpynmnax CXOJHBIX JJIeMEHTOB (IIeJIOYHbIe M IeJOYHO3eMEeNbHBIE METAIIbI,
rajioreHsl, MHEPTHBIE ra3bl). DIEMEeHTHI, KOTOpble 00pa3yroT aM(OTepHBIE OKCHIBI
Y TUAPOKCHUIBI.

Ileproauueckuii 3axkoH. [lepuonuyeckas cuctemMa XUMUYECKUX 1eMeHTOB /[,
HU. Menneneesa. KopoTkomepuonHas W JIMHHOIEpHOAHas  (GOPMBI
ITepuoanueckoi cucreMmbl Xumuueckux snemeHtoB Jl. . Menneneesa. [lepuosr
u rpynnsl. Dusnueckudl CMBICH TMOPSAKOBOIO HOMeEpa, HOMEpPOB Mepuoia Hu
IPYIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX siziep. M3otonel. Dnektponsl. CTpoeHue
QNIEKTPOHHBIX  000/I04eK aToMOB TepBbIX 20 XHMMHUYECKMX JJIEMEHTOB
[lepuoanueckoii cuctemnl JI. WM. MengeneeBa. XapakTepucTuka XUMUUYECKOIO
aJieMeHTa 110 ero nojoxeHuto B [lepuoguueckoii cucreme J1. . Menzeneesa.

3aKOHOMEpPHOCTU M3MEHEHUsl pajihyca aTOMOB XHUMHYECKHUX DIIEMEHTOB,
MEeTATHYECKUX U HEMEeTa/UIMYeCKUX CBOUCTB MO rpyImIaM U MepuoaM.

3unauenue [lepuoanueckoro 3akona u [lepuoauueckoil CUCTEMBI XUMHUYECKHUX
ANIEMEHTOB sl pa3BuTusi Hayku u npaktuku. JI. M. MenneneeB — y4€Hbl H
rpa)KIaHuH.

Xumuueckass cBsi3b. KoBaneHTHass (HOJsipHAsET M HEMOJISIPHAsA) CBS3b.
DIeKTPOOTPULIATEIbHOCTh XUMUYECKHX 2JIEMEHTOB. MloHHAas CBS3b.

Crenens  okuciienusi.  OKHCIUTENBHO-BOCCTAHOBUTENbHbIE  PEaKIUu.
[Tporecchl OKUCIeHUs U BOCCTaHOBIEHUS. OKUCIUTENM U BOCCTAHOBUTEIH.

Xumuyeckuu IKCnepumenm:

u3ydeHre OOpas3lioB BEIECTB METAIJIOB M HEMETAJUIOB, B3aMMOJEHCTBUE
THIPOKCH/Ia LIMHKA C pacTBOpaMu KHUCJIOT M ILEJIOYeH, NPOBEJAEHHE OIBITOB,
WIUTIOCTPUPYIOIIAX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PeaKmui
(ropeHue, peakiluy pa3iokKeHUs, COSAUHEHUS).

Mesicnpeomemmoie ceasu




Peanuzanus MexnpeAMeTHBIX CBs3eld NpU W3yuYeHHH XHMHU B 8 Kjacce
OCYLIECTBIAETCS 4YEpe3 HCIONB30BaHHE Kak OOLIMX eCTEeCTBEeHHO-HAay4YHBIX
TIOHSITHM, TaK W TOHATUH, SBIAIOIMXCS CUCTEMHBIMU Ul OTAEIbHbBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO LIMKJIA.

Obue ecTecTBEHHO-HAYYHBIE MOHATHA: HAay4YHBIH (aKT, TUMOTE3a, TEOPUS,
3aKOH, aHalM3, CHUHTe3, Kiaccudukanusi, TNEepPUOANIHOCTh, HaOIIONEHNUE,
SKCIIEPUMEHT, MOJIEIMPOBaHUE, U3MEPEHHE, MOJIEIb, IBJICHHUE.

@usuka: Mmarepus, aroM, D3JIEKTPOH, IPOTOH, HEHTPOH, WOH, HYKIW]I,
M30TOIIBI, PAJMOAKTUBHOCTh, MOJIEKYJIa, DJIEKTPUUECKHUI 3apsi, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSTHHE BEIIeCTBa, ra3, (GM3MYECKUE BEMYUHEI, €IMHULIBI
U3MEpPEeHUsl, KOCMOC, IIaHeThl, 3BE3/1b1, ComnHiie.

buonorusi: porocunres, npixanue, ouocdepa.

I'eorpagusa: armocdepa, runpocdepa, MHUHEpaybl, TOPHbIE MOPOJIHI,
I10JIE3HbIE UCKOMAEMBbIe, TOILIMBO, BOJIHbIE PECYPCHI.

9 KUIIACC

BemecTBo H XHMHUYECKasl peakUHs

Ilepuonuueckuii 3axoH. [lepuoauyeckas cucrema XUuMHUIECKUX d1eMeHTOB /1.
U. MenpeneeBa. CrpoeHue aToOMOB. 3aKOHOMEPHOCTH B W3MEHEHUU CBOWCTB
XUMUYECKUX DIJIEMEHTOB TI€PBbIX TPEX TMEepUONOB, Kalus, KajlblUsi U UX
COeMHEeHWI B COOTBETCTBUU C IMOJIONKEeHUeM »sieMeHToB B [lepuoauyeckoii
CHUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BeliecTBa: BUABI XMUMHYECKOM CBsI3U. THIBI KpUCTA/UIMYECKHX
pemETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH U
BH/Ja XMMUUYECKOM CBSI3H.

Kiaccudukanuss ¥ HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOWCTBA BEIIECTB, OTHOCSIIMXCA K Pa3IM4YHBIM KJlacCaM HEOPraHM4YeCKuX
COeIMHEHNI, TeHeTHYeCKas CBsI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanmst XAMHUYECKUX PeaKLid M0 pa3IMYHbIM IIpU3HAKaM (10 YUCITYy
U COCTaBy YYaCTBYIOLIMX B pPeakiWy BEHIeCTB, MO TersioBoMy 3(¢eKTy, Io
W3MEHEHHUIO CTETIEHEeW OKHCIIEHHS XUMUYECKUX 3JIEMEHTOB, 10 00paTUMOCTH, IO
YUACTHIO KATaJIU3aTopa). DK30- U SHIAOTEPMUYECKUEe PeaKlud, TEPMOXUMUUYECKHE
ypaBHEHUSL.

[ToHsTHe O CKOPOCTH XUMHU4Yeckoil peakuuu. IloHatme o6 oOpaTMMBIX U
HEOOpaTHMbIX XUMHUUECKUX peakuusax. IIoHsaTHe 0 rOMOreHHBIX U TeTepOreHHBIX
peakuusx. [Toustue o karamuse. [ToHsTHE 0 XUMUUYECKOM paBHOBecuH. DaKTOPHI,
BIMSAIOL[ME HAa CKOPOCTh XUMHUYECKOW peakUuuud M IOJIOKEHHE XHUMHYECKOIro
paBHOBECHS.

OKHCAUTENBHO-BOCCTAHOBUTE/IBHBIE — pEaklWH,  OJIeKTPOHHBIA  GamaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM peaKIumu. CocraBieHue YPaBHEHUHU




OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX  pPEaklUMii C  UCIMOJB30BAaHUEM  METOJIA
AJIEKTPOHHOTO OaaHca.

Teopust 5IeKTPONTUTHYECKOM TUCCOLUALME. DNEKTPOIHUTHI M HENEKTPOIHTEL
Karnonsl, anuoHbl. MexaHW3M JMCCOLMALMN BEIIECTB C Pa3MYHBIMA BHIAMH
Xumudeckoi cBsa3u. Crenens Jucconuanun. CUIbHbIE U ClIabble 31eKTPOJIHUTEL.

Peaxiuu oHHOro o6MeHa. YcnoBHs MpoTeKaHus peakiyii HOHHOTO OOMeHa,
IOJIHBIE ¥ COKpalllEHHBIE MOHHBIE YypaBHeHUs peaknuii. CBoiicTBA KHCIOT,
OCHOBaHWW W CONed B CBETe TPEACTABICHUH 00 BIEKTPOJIUTUYECKON
nuccoumanyu. KayecTBeHHble peakiuy Ha HOHBL [IoHsTHE O THApOIN3E CONEH.

Xumuueckuii skcnepumenm:

O3HAaKOMJIEHHE C MOJIENSIMU KPUCTANIMYECKUX PEIIETOK HEOPraHWYeCKHuX
BEIIECTB — META/IJIOB U HeMmeTaloB (rpadura M anmasa), CI0XKHBIX BEIECTB
(xylopua HaTpus), UCCIEOBaHWE 3aBUCHMOCTH CKOPOCTH XHMHYECKOW peakiuu
OT BO3JEHCTBHS pPa3IUYHBIX (PAKTOPOB, HCCIENOBAHUE DJIEKTPOIPOBOIHOCTH
pacTBOpPOB BEILECTB, IpOLECcCa JUCCOLMALMM KHCIOT, IIeJIoYed U CoJeH
(BO3MOKHO  HCIIONB30BaHHWE BHAECO MaTEPHAIOB), IMPOBEJECHHE  OIIBITOB,
WIIOCTPUPYIOIIMX — MPU3HAKKA  TPOTEKaHWs  peakUudid  HMOHHOro  oOMeHa
(oOpa3zoBaHmMe oOcajka, BblJelleHHe rasza, oOpa3oBaHHEe BOJBI), OIIBITOB,
WUIIOCTPUPYIOILUX — MPUMEpPHl  OKUCIUTEJIbHO-BOCCTAHOBUTEIBHBIX  peaKiiuit
(ropenue, peakuuu pa3IOXKEeHHs, COCAUHEHUs), PACMO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBIO KA4YeCTBEHHBIX peaklUWid Ha HOHBI, pelleHHe
JKCIEPUMEHTANILHBIX 3a/1a4.

HemeTa/ibl H MX coeJHHEHHS

OOwas xapaktepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3MUEcKue CBOHCTBA MPOCTBIX
BEIIECTB — TrajoreHoB. XWMUYECKHME CBOMCTBA Ha IpHMepe XJiopa
(B3auMozielicTBHe C MeTallllaMH, HeMeTaUIaMH, IelodaMu). XJIOPOBOJIOPOI.
ConsHasi KMCIIOTa, XUMUYECKHUE CBOMCTBA, MoOJydeHue, rnpumenenue. [lelictue
XJIOpa W XJOPOBOJOpPOJa Ha OpraHu3M 4YenoBeka. BakHeliune XJIOpHIbl U HX
HaXO0)KJIEHUE B TIPUPOJIE.

OOmrast xapakrepuctuka djeMeHTOB VIA-rpymnnel. OcoOeHHOCTU CTpOEHHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (PU3NYECKHUE CBOMCTBA
IPOCTBIX BEIIECTB — KHUCIOPOJa U cepbl. AJIIOTPONHbIE MOJU(DUKALMHI KACIOPOAA
U cepbl. X¥MHYeCKHe CBOWCTBa cepbl. CepoBOIOpOJ, CTpOeHUE, (pU3HYECKHEe U
XuMUYeckue cBoiictBa. OKCHABI Cepbl KaK MPEJCTaBUTENIM KHUCIIOTHBIX OKCHIOB.
Cepuasi kuciiora, (u3Mueckue ¢ XUMUYECKME CBoMcTBa (00mmMe Kak
npefcTaBuTeNs Kiacca KHCIOT W crneuupuyeckue). XHMHYECKHE PpeaKldH,
JeKalie B OCHOBE IPOMBILUIEHHOTO Croco0a MOJy4YeHUss CEPHOM KHUCIOTHI.
[Ipumenenue ceproit kucnotel. Cony CEpHON KMUCIIOTHI, KAYECTBEHHAs peaKus Ha




cynbar-non. HaxoxneHue cepsl W eé coemuHeHuit B mpupope. XUMHUECKOe
3arpsi3HEHUE OKPYXKAIOLIeH CpPebl COeMHEHHSIMU Cepbl (KUCIOTHBIE JOMKIH,
3arpsis3HeHUe BO3/yXa ¥ BOJOEMOB), CIOCOOBI €T0 TIPe/I0TBPAIlEHHUS.

OO6was xapakrepuctuka seMeHTOB VA-rpymmsl. OcOGEHHOCTH CTPOEHHMS
aTOMOB, XapaKTEPHbIC CTEIIEHH OKHCIeHHs. A30T, paclnpOCTpaHEHHE B MPHUPO/IE,
(usnueckre u xumuueckue cBoiicta. Kpyrosopor azora B npupoze. AMMHAK, €ro
(pusuyeckue u XMMHUYECKHE CBOMCTBA, NoNyueHre U npuMenenne. Colin aMMOHUS,
uX (pu3HYecKue ¥ XMMHYECKHe CBOICTBA, pUMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCJIOTa, e€ MoiydeHHe, (PU3HUECKHe U XUMHYECKUE
cBoiicTBa (0OmME KakK IpeJCTaBHTENsI Kiacca KHCIOT W crenuduueckue).
Wcnonp30BaHWe HUTPATOB M COJNEH aMMOHMSI B KauyecTBE MHUHEPaNbHBIX
ynobpenuid. XuMuyeckoe 3arpsi3sHEHHE OKPYKAIOIIeH cpelibl COeTHHEHUSIME a30Ta
(KUCIIOTHBIE [NOXKIM, 3arpsi3HEHHE BO3MyXa, MOYBHI M BOH0EéMOB). Pocdop,
aljIoTpornHele Mojgudukanuu Gochopa, (GU3MUECKHEe W XMMHUYECKHE CBOMHCTBA.
Oxcun docdopa (V) u dpocdopHast kucnora, pusryeckue U XUMAYECKHE CBOHCTBA,
nonyyenue. Mcnomnb3osanue hocdaToB B KaueCTBE MHHEPAIBbHBIX Y100pEHHUIA.

Obmias xapakrepuctika snemeHToB [VA-rpymnmsl. OcobeHHOCTH CTpOeHHs
aTOMOB,  XapakTepHble  CTENEeHW  OKUCIeHHS.  YTIJIEepoA,  aUIOTPOIHBIE
MOAM(MUKALMK, pPACIpOCTpaHEHWEe B TNpUpole, (UIUUECKHE U XUMHYECKHUE
cBoiictBa. Azncopbuuns. Kpyrosopor yrnepona B npupoje. OKCUabl yriepojaa, ux
¢u3nyeckne U XHMUYECKHe CBOMCTBa, JMeHCTBUE HA IKUBBIE OPraHU3MEI,
NOJIyYeHHE M IpPUMEHEHUe. DKOJOoTruYeckue IMpobsieMbl, CBS3aHHBIE C OKCHIOM
yrnepoga (IV), rumoresa rnmoGanbHOro mnoTersieHWs KiuMara, [TapHUKOBbIM
¢ dext. YronpHas KucIoTa U €€ coiu, uX (GU3NIeCKHe U XUMUYECKUE CBOMCTBA,
MojydyeHrne U InpuMeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-WOHBEL.
Hcnons3zoBanue kapOOHATOB B OBITY, MEIULIMHE, TIPOMBILLIEHHOCTH U CEbCKOM
XO3UCTBE.

IlepBoHauanbHBIE TOHATHS 00 OPraHMYeCKHX BEIECTBAX KaK O COSAMHEHUSX
yriaepozaa (MeraH, 3TaH, dTUJIeH, alleTUJIeH, dTaHOJI, TITUIEepPUH, YKCYCHas KHCIIOTa).
[IpupoaHsle HMCTOYHHMKH YIJIEBOAOPOJAOB (yroib, NPHUPOAHBIN Ta3, HedTh),
MPOAYKTHl UX mepepaboTku (OeH3uH), UX POJIb B OBITY W NPOMBINUIEHHOCTH.
[Tonsitue o OUONOrHYeCKH BaXKHBIX BelllecTBaX: XHUpax, Oenkax, yrieBoaax — U ux
polu B OKM3HM UeNloBeka. MarepualbHOEe eIMHCTBO OpPTraHUYEeCKUX W
HEOPTaHWYECKHUX COeTUHEHHIA.

Kpemnmii, ero ¢mu3uyeckue ©W XUMHYECKHE CBOWMCTBA, MOJNyYeHHE W
npumenenne. CoenuHeHHs KpeMHHs B mpupoge. OO6mmue mpencTaBieHus o6
okcuae kpemuus (IV) u xkpemuueBoil kucinore. CunukaTel, UX HUCIOIB30BAHUE B
OBITY, B MPOMBIIIJICHHOCTH. BaxkHelInre CTpouTelnbHble MaTepHalbl: KepaMHUKa,




CTeKJIO, IleMeHT, 0eToH, kene300eToH. [IpoGiemMbl 6e301MacHOro UCIONb30BAHUS
CTPOUTEJBHBIX MAaTEPHAIIOB B IIOBCEIHEBHOM KI3HH.

Xumuueckuil Ixcnepumenm:

u3ydeHre 00pa3lioB HEOPraHWYECKUX BEIIeCTB, CBOMCTB COJISIHOM KHUCIOTBL,
NPOBE/IEHHE KAUYECTBEHHBIX PEaKUii Ha XJIOPHJ-MOHBI ¥ HAOIOIEHHE TIPU3HAKOB
UX MPOTEKaHWsl, ONBITHI, OTpaXkairoule (Gu3udecKhe U XHUMHUYECKHE CBOMCTBA
rajJloreHOB M MX COEINMHEHMH (BO3MOXXHO MCIOJF30BaHUE BHIEOMATEPUAIIOB),
O3HaKOMJIEHHE C oOpasnamu XJIOpUIOB (TAlOTeHMIOB), O3HAKOMIIEHHE C
oOpasaMu  cepbl M €€  COeNMHEHUAMH  (BO3MOXKHO  MCIIOJb30BAHUE
BHJIeOMaTepHaoB), HaOIoieHHe Tporecca oOyIIIMBaHUs caxapa Mo JAeHCTBHEM
KOHLIEHTPUPOBAHHOW CEpHOW  KHCIOTHI, H3yYe€HHEe XUMHUUYECKHX CBOMWCTB
pa30aBIeHHOM CepHOM KUCIIOThI, IPOBE/IEHNEe KaUeCTBEHHOM peakluy Ha CyJib(dhar-
WOH M HaOIoJeHue Npu3HaKa e€ NpOoTeKaHWs, O3HAKOMIIEHHE C (DU3MYECKUMHM
cBoiicTBamMHM aszora, Qocdopa M HUX COSAMHEHHU (BO3MOXXKHO HMCIIOIb30BAHHE
BUJIEOMATEpHAIIOB), o0pa3lamMu a30THBIX U (HOCHOpPHBIX yAOOpEeHUH, MOTyUYeHHE,
cobupaHue, paclio3HaBaHHE W HW3y4YeHWE CBOMCTB aMMHaka, [POBEICHHE
Ka4eCTBEHHBIX peaKiuii Ha WOH aMMOHHS U (ocdaT-uoH U U3yYeHHe IMPU3HAKOB
UX MMPOTEKaHUsI, B3aMMOJCHCTBIE KOHLIEHTPUPOBAHHOW a30THOW KUCIOTHI C MEJIBIO
(BOBMOXXHO  HCIIOJIB30BaHME  BHJIEOMATEpUAlIOB),  M3yYeHUE  MoJelei
KPUCTAJUTMUECKUX pEIIETOK ayiMasa, rpadura, (QyiiepeHa, O3HaAKOMIIEHHE C
npoleccoM aAcopOLMM PAaCTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIEM H
YCTPOMCTBOM NPOTHBOrasa, MojydeHue, coOupaHue, pacrlo3HaBaHUe M U3y4YeHHE
CBOWCTB YIJIEKUCIIOTO Ta3a, MPOBe/IeHHe Ka4eCTBEHHBIX peakiuii Ha kapOoHAT U
CUJIMKAT-WOHBI M W3y4YeHHe I[IPU3HAKOB MX NPOTEKaHUs, O3HAKOMJIEHHE C
NPOAYKIHEN CHIMKATHONH IPOMBIIUIEHHOCTH, peIIeHUue HKCIepUMEHTATbHBIX
3aa4 1no teMe «BaxkHelilve HeMeTaulbl U UX COCAUHEHUS).

MeTajuibl M HX COeHHEHHS

OO01ast XapakTepuCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHWUH
ux mnojoxenus B Ilepuoamueckoit cucreme xumuueckux snemenros JI. WM.
Menpeneesa u cTpoeHus atoMoB. CTpoeHre MeTamnoB. Merannuyeckas CBs3b U
MeTa/lIMuecKas  KpHUCTaJUIM4ecKass  peléTka.  DJIeKTPOXMMMYECKUH  psijt
HanpspkeHuid MetayuioB. Pusnueckne U XUMHUIECKUe cBoMcTBa MeTaioB. O0mue
crocoObl TOJIy4YeHduss MeTaioB. [loHSTHE O KOpPPO3UM METAalIOB, OCHOBHBIE
croco0bl 3amMThl MX OT Kopposud. CraBel (cTaib, YyryH, IOpallOMHHHMH,
OpoH3a) U UX MPUMEHEHHE B OBITY U ITPOMBIILIIEHHOCTH.

Illenounble MeTaIbL MoJoKeHUe B Ileprogudeckoil cucTeMe XMMHYECKHUX
snementoB JI. V1. MeHzeneeBa, CTpOGHHE MX aTOMOB, HAXOXJICHHE B IIPHUPOJIE.
duznyecKkue U XMMUYECKHE CBOMCTBa (Ha mpuMepe HaTpus M Kanwus). OKCHIBI H




PHJIPOKCUJIBI  HaTpusi W Kaimusl. [lpumeHeHHe IIENOYHBIX METAIOB W HX
COCIUHEHMIA.

IllenouyHo3emenbHBIe MeTA/UIbl MarHWid W KaldbLMil: IOJOXKEHHWe B
Ilepuopnueckoii cucreme xumudeckux snementos JI. M. Menneneesa, crpoenue
UX aTOMOB, HaxoXJieHue B npupoje. Gusnyeckue u XUMHYECKHE CBOWCTBA MATHHUS
¥ Kanbuus. Baxuelinme coenuHeHust Kanblusi (OKCHI, THAPOKCH, COJIN).
JKEcTkocTh BOABI M CIIOCOOKI €€ yCTpaHEeHHUs.

AmoMuHMiA: nonoxeHue B [lepuoauueckoil cucTeMe XUMHUUECKUX DIIEMEHTOB
J. Y. MenneneeBa, cTpoeHre aToMa, HaxOxIeHHe B npupoje. Pusndeckue u
XHMHUYECKHE CBOMCTBA alfOMUHMs. AM(POTEpHbIE CBOMCTBA OKCHIA M T'MIPOKCHIA
aJIFOMUHUS.

XKeneso: nonoxenue B [lepuonudeckoii cucreMe XUMHYECKUX 3J1eMEHTOB /1.
N. MenneneeBa, crpoeHue aroma, HaxoxzaeHue B mnpuponpe. Dusnueckue u
XUMHUYECKHE CBOMCTBA Xkene3a. OKcuibl, rupokcuabl u conu xenesa (I11) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJyYEHHE.

Xumuueckuii Ixcnepumenm:

O3HaKOMJICHME C o0paslamMy MEeTalJIOB W CIUIABOB, WX (U3MYECKHUMHU
CBOMCTBaMHM, W3y4YeHHE  pPe3yJIbTATOB KOPPO3MH  MeTAUIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPHANIOB), OCOOEHHOCTEH B3aUMOJEHCTBUS OKCH/A
KaJlbLIUsl W HATpusi C BOJOM (BO3MOXXHO HCIIOJB30BaHHE BHJIEOMATEPHAJIOB),
WCCIIEIOBaHNE CBOMCTB XECTKOM BOJIBI, TIpoOIlecca NOPEHUs Keje3a B KUCIOopo/e
(BO3BMOXKHO  HMCHOJB30BaHUE  BUJEOMATEPHUAIIOB), TNPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX peaklMii Ha WOHBI: MarHus, KajbllUs, AJIIOMUHUS, [IUMHKA, Keje3a
(IT) u xene3a (III), menu (II), HabmroneHue U onucaHue MPOLIECCOB OKpAIIMBAHUS
[IaMeHU WOHAMH HaTpus, Kaius ¢ KajbUus (BO3MOXXHO HCIIOJB30BAHUE
BH/IEOMATEPUAJIOB), UCCIIEIOBaHUE aM(OTEPHBIX CBOWCTB TMAPOKCUIA ATIOMUHUS
Y THJPOKCH/Ia LIMHKA, PellIeHUe SKCIIepUMEeHTaIbHBIX 3a/1a4 110 TeMe «Baxxuelmme
MeTaJUTBl K BX COeTMHEHH.

XuMHES H OKpY’Kalouias cpejaa

BemecrBa ¥ Marepuanbl B MOBCEAHEBHOM JXU3HM 4esoBeKa. besoracHoe
HCITOJIb30BAHUE BEIIECTB U XUMHYECKHX peakuuii B ObiTy. [lepBas nmomoius npu
XUMUYECKHX 0XKOTraxX U OTPABIEHHUSIX.

XuMHUeCcKoe 3arps3HeHue OKpyXKaroleld cpeiabl (mpenenbHas HOIyCTUMAast
KoHIleHTpaims BemecTs, aaiee — [1JIK). Pons xuMun B pemieHuu 3K0I0rHYeCKuX
npoosiem.

Xumuueckuit IKcnepumenm:

u3zydyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIIaBbl METaJUIOB, IOJIUMEPHbIE
MaTepuabl).

Meascnpeomemnsie ceasu




Peanuszanus MeXnpeaMeTHBIX CBs3ed NpU M3YYeHMH XUMHH B 9 Kiacce
OCYILIECTBIISICTCS Yepe3 HKCMOJb30BAHME KaK OOMMX eCTeCTBEeHHO-HAYYHBIX
TIOHSTHH, TaK U MOHATHM, SBJISIONIMXCS CUCTEMHBIMHU JUIS OTAENBHBIX IPEIMETOB
€CTECTBEHHO-HAY4HOT0 LIUKJIA.

OO6mue ecrecTBEHHO-HAYYHbBIC MOHATHS: HAYYHBIA (DaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHajlu3, CHUHTE3, KiacCHu(UKalus, TepHUOAUYHOCTh, HaOIIONCeHNUE,
OKCIIEPUMEHT, MOJEIMPOBAHUE, H3MEpeHHe, MOJelb, SBJIEHHE, MAPHUKOBBIA
3 (pexT, TEXHOIOTHSI, MaTePHAJILL.

@uspka: Marepusi, aToM, D3JEKTPOH, IPOTOH, HEHTPOH, WOH, HYKIHJ,
M30TOIbI, PaAMOaKTUBHOCTb, MOJIEKYyJa, JJIeKTPHYECKUH 3apsi, MPOBOIHUKH,
NOJIyIIPOBOJHUKY, IUIEKTPUKU, (OTOIIEMEHT, BEIEeCTBO, TeNo, O0BEM,
arperaTHoe COCTOSIHUE BeIlleCTBa, ra3, pacTBOP, PACTBOPHUMOCTE, KPUCTAIIMYECKAS
pemérka, criasbl, (pU3MYECKUE BEIMYUHbBI, €AMHUIIBI W3MEPEHUS, KOCMHUYECKOE
NPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocuntes, npixaHme, Ouocdepa, SKOCHCTEMA, MHHEPATHHBIE
yJ100peHus, MUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, MMTATEIbHbBIE BEIECTBA.

['eorpadus: armochepa, ruapochepa, MUHEpalbl, TOPHBIE HOPOJIBL,
I0JIE3HBIE UCKONAaEeMble, TOIUIMBO, BOJHBIE PECYPCHI.




IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI INPOI'PAMMBI 110
XUMUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHMUS

JUYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE pe3ynbTaThl OCBOEHMS IPOrpaMMbl OCHOBHOIO  OOILEro
00pa3oBaHus JIOCTUralOTCs B XOje OOy4eHHS XMMHHM B €IMHCTBE y4eOHOH W
BOCITUTATENIbHOU JIEATEILHOCTH B COOTBETCTBUM C TPAIUIIHOHHBIMU POCCUNCKUMHU
COLMOKYJIBTYPHBIMA M JIyXOBHO-HPaBCTBEHHBIMHM LEHHOCTSMHM, TNPUHATHIMH B
obliecTBe MpaBMIaMH M HOPMaMM TOBEJIGHHS M CIOCOOCTBYIOT IpoLEccaM
CaMOITO3HAHUs, CAMOPAa3BUTHUS U COLIMANIM3ALIMY 00yYarOIUXCS.

JIngHOCTHBIE ~ pe3ynbTarhl  OTPAXKAKOT  TOTOBHOCTh  OOYYaIOLIMXCS
PYKOBOJCTBOBATbCSl CHCTEMOM IO3UTHUBHBIX LEHHOCTHBIX OpHEHTAlMid W
paclIMpeHue ONbITa IeSITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIHTAHUS

LIEHHOCTHOI'0 OTHOILEHHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY
U HAay4YHOMY HaCIEJUI0, NMOHUMAHMS 3HAYEHUs XUMHYECKONW HAayKH B JKM3HU
COBPEMEHHOro o0IlecTBa, CIIOCOOHOCTH BJIaeTh AOCTOBEPHOW HMHGpOpMaIHel o
NIEPEIOBBIX JOCTHIKCHMSIX M OTKPBITHSX MHUPOBOM M OTEYECTBEHHOM XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUAX 00 yCTpOMCTBEe MUpa U OOIIECTRA;

2) rpa’aaHCKOro BOCIIHTAHUS:

MPEJCTABIIEHUSI O COLMABHBIX HOPMAax M IIPaBWIAX MEXJIMYHOCTHBIX
OTHOIIEHU! B KOJUIEKTHBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTU B OOLIECTBEHHO
MOJIE3HOM,  yueOHOMCCIeNOBATENbCKOW, TBOPUECKOM M JAPYrMX  BHJAX
JIeTeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOU [AeSITEeNbHOCTH IIPU
BBIMOJTHEHUM Yy4eOHBIX, [I03HABATEJbHBIX 3aJ[a4, BBIIOJHEHMH XUMHUYECKHX
AKCIIEPUMEHTOB, CO3/1aHUU YUEOHBIX IIPOEKTOB, CTPEMIICHHUsI K B3aUMOIIOHUMaHHUIO
U B3aMMOIOMOIIM B T[Ipollecce OTOH y4eOHOH JesTenbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE T[OBEJIEHHEe ¥ TIOCTYNKH CBOHMX TOBapHIled ¢ TMO3ULUU
HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMSI OCIIEACTBUI MIOCTYIIKOB;

3) HeHHOCTH HAYYHOIO NMO3HAHHUSA:

MHPOBO33pEHYECKUE MPEJCTABIEHUs] O BEIECTBE M XMMMYECKOH peaKluu,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYyKU M COCTaBJISIOLINE
OCHOBY ]Il IOHUMAaHUs CYIIHOCTH HAayYHOW KapTHHBI MHUpA, NpeJCcTaBlIeHus 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS MPHUPOABI, B3aUMOCBA3SX 4YeEIOBEKa C
TIPUPOJTHOM CPeIOoi, O POJTM XUMHUH B IO3HAHUH STHX 3aKOHOMEPHOCTEH;

[103HABaTEJIbHBIE MOTHBbI, HAllpaBJE€HHbIE HA MOJYyYE€HHWE HOBBIX 3HAHUHU II0
XUMUH, HEOOXOAMMbIe Ui OO0BsSCHEHHsS HAOJIOJaeMbIX TMPOLECCOB M SIBIECHHUH,
[103HaBaTe/bHOM, MH(OOPMALMOHHON W YUTATENbCKON KyJIbTYpbl, B TOM YHCIIE
HABLIKOB CaMOCTOSTENIbHONH paboTel ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOM




JUTEPATypOH, MOCTYIHBIMH TEXHHYECKMMH CpeJCTBaMM  HH(POPMAIMOHHBIX
TEXHOJIOTHI;

MHTEpeC K OOy4eHMIO M IO3HaHHIO, JF0O003HATENBHOCTh, TOTOBHOCTh M
CIOCOOHOCTH K caM000pa30BaHMIO, IPOEKTHOM W  HCCIEI0BaATEIhCKOM
AEATEIHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH W YPOBHS OOy4YeHHsS B
JlajbHenIeMm;

4) bopmupoBaHus KyJALTYPbI 310POBbSI:

OCO3HaHME IEHHOCTH JKHM3HHM, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY
3I0pPOBBIO, YCTAaHOBKH Ha 3710pOBbI 00pa3 KW3HHW, OCO3HAHWE MOCIEICTBHH H
HETIPHATHE BPEIHbBIX MPUBbIYEK (YIIOTPEOIEHHS aIKOTOoNsl, HAPKOTUKOB, KypEeHUs),
HEOOXOMUMOCTH COOJIIOJIEHHsST TPaBUil  0E30HaCHOCTH npu oOpalieHuu ¢
XUMUYECKMMH BEIECTBAMU B OBITY M peaibHOM KU3HU;

5) TpyaoBoro BocnuTaHusi:

UHTEPEC K MPAKTUYECKOMY H3Y4EHHIO Ipodecchii U TpyAa pa3iiu4HOro poja,
YBaOXEHHE K TPyHdy M pe3ynbTaTaM TPYAOBOH IEATEeNbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPHMEHCHHs TNPEAMETHBIX 3HAHWW 110 XHMHH, OCO3HAaHHBIA BBIOOD
MHIMBUYaTbHOW TPAEKTOPUH NPOJOIDKEHHUS] 00pa30BaHUsI C yUETOM JIMYHOCTHBIX
MHTEPECOB U CMOCOOHOCTH K XUMUM, OOLIECTBEHHBIX HHTEPECOB U MOTPeOHOCTEH,
YCTIEITHON MPO(ECCHOHANBHON ASSITeNBHOCTH M Pa3BUTHs HEOOXOAMMBIX YMEHWIA,
TOTOBHOCTH aIalITUPOBATHCS B MPO(EeCCHOHATIBLHOM Cpejie;

6) 3K0JIOrHYECKOro BOCIIMTAHMSA

SKOJIOTHYECKH 1€JIeCO00pa3sHOe OTHOILIEHHE K TPHPOLE KaK HCTOYHHKY
KU3HHM Ha 3emile, OCHOBE €€ CyILeCTBOBAHUS, IIOHUMAHUE [IEHHOCTH 3/I0pPOBOTO M
OesomacHoro o0pasa JWM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢Gu3rYeckoMy M ICHXHYECKOMY 3JI0POBBIO, OCO3HAHWE LEHHOCTH COOJIIOIEHUS
IpaBKjI O€30I1aCHOTO MOBE/ICHHs IIPU PaboTe C BEIIECTBAMH, a TAK)KE B CHTYaI[HIX,
YIPOKAIOIIKX 3I0POBBIO U KA3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, MOJydaeMble [PH HU3YYEHUH XUMHM, IS
peleHus 3a1a4, CBA3aHHEIX C OKPY)KAIOLIeU NNPUPOJHON Cpelloi, ISl TIOBBIIIEHUS
YPOBHSI ~ 3KOJIOTMYECKOM  KyJNBTYphl, OCO3HaHHsS TJI0OaNBHOrO  XapakTepa
5KOJIOTMYECKUX IMpobieM M IyTell MX pelleHus IMOCPEICTBOM METOJIOB XUMHMH,
5KOJIOTMYECKOI0 MBIIUICHHS], YMEHHS PyKOBOJICTBOBATHCS MM B TO3HABATEILHOM,
KOMMYHHMKAaTUBHOM M COLMAJIbHOM MpPaKTHUKe.

METANIPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampeIMETHbIX pe3yJbTaTOB BBIACISIOT 3HAYUMBIE JUIs
(opMHpOBaHHS MHPOBO33pEHUs] OOIlEeHAY4YHbIe TMOHSITHS (3aKOH, TEOpHs,
NPUHLINI, TUII0Te3a, (PaKT, CUCTEMa, MPOIECC, SKCIEPUMEHT M JIPYroe.), KOTOphIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TIpeMeTax W ITO3BOJSIOT Ha
OCHOBE 3HAHUU U3 ITUX NPEeaAMETOB (POPMHUPOBATH NPEACTABICHHE O LETOCTHOM




HAy4HOW KapTHMHE MHpPA, U YHUBEpCallbHble ydeOHbIe JieicTBUs (II03HaBaTElbHbIE,
KOMMYHHKATUBHBIE, DETYISTHBHBIE), KOTOpbIE O00ECNeYyBaIOT (OPMUPOBAHUE
FOTOBHOCTH K CAMOCTOSITEJIbHOMY IUIAHWPOBAHHIO U OCYILECTBICHHIO y4eOHOIM
JESITEIbHOCTH.

IloznaBaTenbHBIE YHHBepCA/IbHBIE YUeOHbIE AeHCTBHSI

ba3zoBeble loruyeckue aeficTBus:

YMEHHUS HCIIOJB30BaTh IMPHUEMBI JIOTMYECKOTO MBILUIEHUS TIPU OCBOEHUH
3HAHUN: PACKPhIBATH CMBICH XMMHMYECKMX MOHATHUH (BBIAETSTH MX XapakTepHble
NpHU3HAKH, YCTaHABIMBATHL B3aMMOCBA3b C JPYTMMH IOHSITUSIMHM), MCIIOJNBE30BATh
TIOHATHUS 1751 OOBSICHEHHS OTJENBHBIX (D)AKTOB U SIBIICHUH, BHIOUPATh OCHOBAHUS H
KPUTEPHH JUIsl KIacCU(DUKALUN XUMWYECKHAX BEIIECTB M XMUMHUYECKHMX DPEaKilui,
yCTaHaBJIMBaTh IPUYMHHO-CIEACTBEHHbIE CBS3M MEXIY OOBEKTaMHM H3ydYeHHs,
CTPOMTH JIOTHYECKUE PACCYXAEHUS (MHIYKTHBHbIE, JIelyKTUBHBIE, TI0 aHAJIOIUH),
JIeJaTh BBIBOJIBI U 3aKJIIOUEHNUS;

YMEHHE ITIPUMEHATh B IIpoLiecce IO3HAHUs TOHATUS (TIpeIMETHBIE |
MEeTaIpeJIMEeTHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, UCTIOJIb3YEMBIE B XUMUH,
11peo0pa3oBLIBaTh MIMPOKO NPUMEHSEMbIE B XMMUU MOJICNIbHBIE TIPEICTABICHUS —
XUMUYECKUI 3HaK (CHMMBOJI 3JeMeHTa), XuMuueckas ¢opMmysna U ypaBHEHHE
XUMHUYECKON PEeaKUyu — IIPHU pelIeHUH yueOHO-IT03HABATEeNbHbBIX 3a/1a4, C yUETOM
9TUX MOJENBHBIX NPEJCTABICHUN BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHEIE
NPU3HAKKA M3yYaeMbIX 00bEKTOB — XMMUYECKMX BEILECTB U XUMHUYECKUX PeaKIuii,
BBIABIISITh ~ OOILME  3aKOHOMEPHOCTH, IIPUYMHHO-CIEJCTBEHHBIE CBSI3M WU
IIPOTUBOPEYHUS B M3y4aeMbIX MPOLECCaX U SIBICHHSIX.

Bba3oBble Hccie0BaTeIbCKHe JeHCTBHSL:

yYMEHHE HCMOJIb30BaTh IOCTABICHHBIE BOIMPOCHI B KaueCcTBE HWHCTPYMEHTa
NO3HAHUS, a TaKkKe B KayecTBE OCHOBBI sl (POPMUPOBAHUS TUIOTE3bI 10
IIpOBepKe MPAaBHIEHOCTH BBICKA3bIBAEMBIX CYXXICHUIH;

npuoOpeTeHre OmbITa MO IUIAHUPOBAHUIO, OPraHM3alMd M TPOBEACHUIO
YUYEHMUYECKHX DJKCIIEpUMEHTOB, yMeHHe HabioaaTb 3a XOAOM Ipoliecca,
CaMOCTOSATENILHO TPOTrHO3UPOBATh €ro pe3ylibTaT, (GopMynaupoBats 0000MEHHS U
BBIBOJIBI 110 PE3YyJIETATaM MPOBEAEHHOTO ONBITA, HCCIIEIOBAHUS, COCTABIISTh OTYET
0 mpojienaHHoi pabore.

Pabora ¢ nndopmanueii:

yMEHHE BbIOMpaTh, AHAIM3UPOBATh M WHTEPIPETUPOBATH HH(POPMALIMIO
pa3IU4HbIX BUAOB U (POPM INpEACTABICHUS, MONy4aeMyIO U3 Pa3sHbIX UCTOYHUKOB
(Hay4HO-TIOIYJISIpHAsl JIATEpaTypa XUMHYECKOro COACp)KaHMsA, CIIPaBOYHBIE
nocobusi, pecypchl MHTepHETa), KPUTUYECKHU OLIEHUBATH ITPOTHBOPEUYHMBYIO H
HEeJIOCTOBEPHYIO HH(POPMAIHIO;




YMEHHME TIPUMCHATL pasjiMvHble METOJBI M 3alpOoChl TIPH MOKMCKE W 0TGOpe
HHQOPMALlMK ¥ COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JUIS BBINOJHEHHUS
Y4eOHBIX U T03HABATEIBHbIX 33124 ONpPEACIEHHOTO THIIA, IPHOOPETEHHE OILITA B
00IaCTH  MCIOJIB30BAHUS MH(OPMALMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHil,
OBJIaICHAE KyJIbTYPOH aKTHBHOI'O UCIOJB30BAHMS PA3IHMYHBIX TOUCKOBBIX CHCTEM,
CaMOCTOSITENILHO BLIOMPATh ONTUMANBHYIO (POPMY TIpe/CTaBlIe s UH(pOpMaIUU 1
WIIOCTPUPOBATE  pellaeMble 3a/1aul  HECIOKHBIMH CXeMaMH, JuarpaMMaMH,
APYTUMH GopMaMu rpadiKu ¥ UX KOMOMHALMAMK,

YMEHHE MHCTIONb30BaTL M aHANM3UPOBaTH B Tmpolecce yuyeGHOM u
MCCTICA0BATEIILCKOH EATeNIBHOCTH MH(OPMAIIMIO O BIMSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SCTBA M TPAHCIOPTA HA COCTOSIHHE OKPYIKAOIIEH IIPUPOAHOU
Cpelpbl.

KomMyHuKaTHBHBIC yHHBepCaIbHbIE yUeGHbIe AeiicTBHS:

YMEHUs 3a]aBaTh BONpPOCHI (B Xode auanora u (Wid) JUCKYCCHH) 10
CYIIECTBY  0OCyXnaemoi  Tembl, (OPMYJIHUPOBATH  CBOM IPEIJI0XKEHHUSI
OTHOCHUTEJILHO BBIITOJIHEHUS TIPEJIIOKEHHOMN 3aJa4H;

YMEHHs  NPEACTaBIATh  TOJYYCHHBIE  Pe3yNbTaThl  IO3HABATEIbHOM
ACATEIIBHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JejaTh MpPEe3eHTALHIO
PE3YJIbTATOB BBINOIHEHHS XMMHUYECKOro 3KcrepuMeHTa (JabopaTopHOro OmbITa,
11abopaTopHOii PaboTHI MO MCCIIE0BAHMIO CBOUCTB BEIIECTB, Y4e6HOro IIPOEKTA);

YMEHUsl y4eOHOrO COTPYJHHYECTBA €O CBEPCTHUKAMHM B COBMECTHOI
NO3HABATENlbHOM M UCCIIE/IOBATEBCKOM  JEATENBHOCTH  NPH  pelleHHH
BO3HHMKAIOIHMX NPOO/IEM Ha OCHOBE y4éTa OOLIMX HHTEPECOB M COINIACOBAHUS
nosuui (00CyxK/eHus, OOMEH MHEHHSIMH, «MO3IOBbIE IITYPMBD», KOOPAMHALS
COBMECTHBIX JIEHCTBUH, oOmpeecHue KPUTEPUEB 10 OLIEHKE KauyecTBa
BBIITOJIHEHHOM pabOThl U IpyTHE).

PerynsiTuBHBIC yHHBepca/ibHbIE yueOHbIe TelicTBUA:

YMCHHE CaMOCTOSITENIbHO OMPEAeNATh LENH JAeSITeNbHOCTH, IIaHHUPOBATh,
OCYILIECTBJIATh, KOHTPOJIMPOBATh W IPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
JIeATeIBHOCTG, BBIOUpaTh Hanbosee 3 (eKTUBHBIE CIOCOOBI peNIeHHs YIeGHBIX 1
TO3HABaTENbHLIX 3a/lay, CAaMOCTOSTEJBHO COCTaBIISTL MM KOPPEKTUPOBATH
NPEVIOKEHHBIA aJITOPUTM JEUCTBUH IIPH BBHINOJIHEHUW 3aJaHWii ¢ y4ETOM
TIOJTy4Y€HHUs. HOBBIX 3HAHUM 00 U3ydaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIHAX,
OLCHUBATH COOTBETCTBUE IMOJyYEHHOIO pe3ysbTara 3asBICHHON LENd, YMeHHe
HMCTIOJIb30BATh U AHAIM3UPOBATh KOHTEKCThI, [IPe/UIaraeMble B YCIOBUH 3alaHMil.

HNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3yJbTATOB 10 OCBOEHUIO 00S3aTeBHOrO
CoziepXaHusl, YCTAaHOBJICHHOTO JaHHOM (enepanbHOil paboueil mporpaMmoi,
BBI/ICJISIIOT: OCBOCHHBIE OOYYalOIIUMUCS HAy4YHbIE 3HAHUS, YMEHHS M CIIOCOOEI




JCUCTBHIA, crnenudUUecKrHe JUisi MpeAMETHOH o6iacTu «XuUMHSI», BUIBI
ACATENLHOCT  TI0  MOJYYEHHIO  HOBOIO  3HAHMsA, €r0  UHTEpPIpETALUH,
MpeoOpa3’OBaHUIO U MPUMEHEHHIO B PA3MYHBIX YIeOHbIX ¥ HOBBIX CUTYaLUSX.

K xoHuy oGyuenus B 8 kiacce npeamerHeie pe3ynbTaTsl Ha 6230BOM ypOBHe

JIOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTS Y OOYYAIOIINXCS YMEHHMIA:

* PACKpBIBATH CMBICI OCHOBHBIX XUMHYECKMX IOHATHIL: aToM, MOIeKyIa,
XUMUYECKHH SJIEMEHT, IPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeCh
(0ZIHOpO/THASL M HEOAHOPO HAS), BaJIEHTHOCTb, OTHOCHUTEJILHAS aTOMHAS U
MOJICKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBast /10J11 XMMHYECKOI'o 3JIEMEHTA B COSANHEHHUH, MOJISIPHBIH 00BEM,
OKCHJI, KHMCJIOTa, OCHOBaHME, COJlb, 3JIEKTPOOTPULIATENLHOCTh, CTEIEHb
OKHMCJICHUS, XMMHYECKasi Peakiys, KiacCU(UKAIMS peakiuii: peakiiu
COCMMHEHHUS, PEAKUNUU Ppas3loKEHMs, PeaklUU 3aMeIIeHUs, peaKLuu
oOMeHa, 9K30- M SHIOTEPMHUUYECKHE peaxkuuu, TenjaoBoi ekt peakuuy,
SIIPO aTOMa, SJIEKTPOHHBIA CIIOM aroMa, aTOMHas OpOHTANb, pamuyc
aTOMa, XUMHYECKasi CBsI3b, MOJIAPHAs M HEMOJSIPHAS KOBAJIECHTHAS CBSI3b,
HOHHAas CBsA3b, MOH, KaTHOH, aHMOH, PAcTBOp, MAccoBas I0Ji BellecTBa
(MpoLeHTHAs: KOHLEHTPALKs ) B PACTBOPE;

* MWIUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHYECKUX TOHATHH W
NPUMEHATH 3TH NOHATHS [IPU OITMCAHUM BEIIECTB U KX IpPEeBpalleHHIA;

* HCIONIB30BATH XUMHUYECKYI0 CHMBOJMKY JUISi COCTaBieHHs (OpMyI
BEIIECTB M yPABHEHUN XUMHYECKHUX PEaKIIMii;

e OMNpeAeNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBLIX COESIUHEHMSX,
CTENICHb ~ OKWCJICHHsSI ~ 3JIEMEHTOB B  OHWHApHBIX  COEIMHEHUSX,
NPUHAUICKHOCTh BELIECTB K ONPENEIEHHOMY KIACCY COEIUHEHHH o
Gopmynam, BHJI XHMHYECKOH CBsi3M (KOBAIeHTHas M HOHHAs) B
HEOPraHUYeCKUX COCHUHEHUSX;

e packpeiBath cmbici Ilepuommyeckoro 3akonma JI. WM. Menneneesa:
JIEMOHCTPUPOBATh IIOHUMAHHUE TEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XMMHMYECKHUX DJIEMEHTOB OT MX mojoxeHus B [lepuommueckoii cucreme,
3aKOHOB COXPAaHEHHMs MacChl BEIEeCTB, ITOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO yY€HHMs1, 3aKOHA ABOTaIpO;

* ONHKCHIBATh M XapakTepu3oBaTh TaOiu4Hyro (opmy [lepuoguueckoii
CHCTEMbl XMMHMYECKHX OJIEMEHTOB: pa3juyaTh TMOHATHS «IJIaBHAs
noarpynna (A-rpynna)» u «moboqnas noarpynmna (b-rpynna)», mansie u
Oosiblve MEepHOBI, COOTHOCHUTH OOO3HAYEHHS, KOTOpble MMEIOTCS B
tabnune «llepuoauueckas cucremMa XuMUYECKHX snemeHToB J[. U,
MenneneeBa» ¢ YUCIOBEIMH XapaKTEPUCTHKAMH CTPOEHHSI aTOMOB




XUMHUYECKUX DIIEMEHTOB (COCTaB M 3apsiy s/pa, o0liee Yncio INeKTPOHOB
1 PaCTIpe/IeNIEHHE UX IO SJIEKTPOHHBIM CIIOSIM);

KNIacCH(UUMPOBATh XMMHYECKHE DIIEMEHTbI, HEOPIaHUYECKUE BeLIeCTBa,
XUMHYECKHE PeaKUUu ([0 YHMCIy M COCTAaBY Y4YacTBYIOIMX B PEaKIHH
BEIIIECTB, M0 TeIIoBoMy dhdekry);

XapaKTepu3oBaTh (ONMCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB
PasIMYHBIX KJIACCOB, MOATBEPXK/Asl ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHHH COOTBETCTBYIOIMX XUMUYECKUX PEAKIIHIA;

IIPOrHO3MPOBATh CBOMCTBA BELLECTB B 3aBUCMMOCTH OT UX KAYeCTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHMS XMMHYECKMX I[IpeBpalleHUi B
Pa3IUYHBIX YCIIOBHUSX;

BBIYHCISITE  OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO  MAacchl
BEHIECTB, MAacCCOBYIO JIOJIO XMMHYECKOIO »djeMeHTa 10 (opmye
COCIMHEHMS, MaCCOBYIO JIOJIIO BEIECTBA B PACTBOPE, IIPOBOIUTH PACYETHI
10 YPaBHEHHIO XUMUYECKOW peaKiuu;

IIPUMEHSITE OCHOBHBIE OINEpPaLUU MBICIUTENHHON JeATeIbHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, 0000IIeHue, CHCTeMATH3alMIO, KIacCH(pUKALHIIO,
BBISIBJICHUE IIPUYMHHO-CJIEJICTBEHHBIX CBSI3€H — Ui M3Y4YEHHUs CBOMCTB
BCIIECTB M XHUMHYECKHUX pPEaKklWi, eCTeCTBEHHO-HAYYHbIE METO/bI
TIO3HAHUSI — HAOJIOJIEHHE, HM3MEpPEHUE, MOJENUPOBAHHE, IKCIIEPUMEHT
(peasibHbIii U MBICIIEHHBIN);

CIeoBaTh  IpaBUllaM  [OJIb30BAHUS ~ XUMMYECKOW  IMOCyHoil m
nabopaTopHbIM  00OpY/IOBaHMEM, a TaKKe MpaBuiaM OOpalleHusl ¢
BEIIECTBAMH B COOTBETCTBUM C MWHCTPYKIUSMH [0 BBINOJHEHHUIO
nabOpaTopHBIX XWMHYECKHX OIBITOB [0 IOJYYEHHIO M COOHPAHHIO
ra3oo0pasHbIX BellecTB (BOAOPOAA W KHCJIOPOZAA), HPUTOTOBICHHIO
PacTBOPOB C OMpPeJeIEHHOW MAacCOBOM JoJiell pacTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh M TPOBOAMTH  XMMUYECKHE  ODKCIEPHMEHTHI 10
Pacro3HaBaHHIO PACTBOPOB IIENOYEH M KHCIIOT C IOMOLIBIO HHIAUKATOPOB
(makmyc, henondranert, METHIOPaHK U JPYTHE).

K kownity o6y4enns B 9 kjacce npeaMeTHbIe pe3ysbTaThl Ha 6A30BOM ypOBHE
JIOJKHBI OTPAXaTh COPMUPOBAHHOCTH y O0YYAIOIIHUXCSl YMEHUIA:

PAaCKpBIBaTh CMBIC]I OCHOBHBIX XUMHYECKUX MOHATHH: XUMHUYECKHUU
JJIEMEHT, aTOM, MOJIEKYyJia, WOH, KaTUOH, aHHOH, IIPOCTOE BEILECTBO,
CJIO)KHOE BEIECTBO, BaJICHTHOCTh, 3JIEKTPOOTPHUIIATEIBHOCTD, CTENEHb
OKHMCJICHHS, XUMHYECKasi peaKiius, XUMHUYECKasl CBsI3b, TEIUIOBOM B¢ deKT
peakiuu,  MOJIb, MONSAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTE,
HEDJIEKTPOJIUTEI, D3JIEKTPOJIUTUYECKas] AUCCOLMAIUS, pPeaklHd HOHHOIO
obMeHa, KaTaaM3aTop, XHMHYECKOE paBHOBECHE, O0OpaTUMble U




HeoOpaTHMBle pPEaKIWH, OKHUCIIHUTEIBbHO-BOCCTAHOBUTENbBHEIE PEaKIHH,
OKHCIIUTE]Ib, ~ BOCCTAHOBUTENIb,  OKMUCIIEHME U  BOCCTAHOBIICHHE,
aIoTPOIHs, aM(pOTEepHOCTh, XUMUYECKas CBsi3b (KOBaJ€HTHAs, WOHHAS,
METaJUIYecKas), KPUCTAIUIMYecKass pelnéTka, KOppO3Hs METAlIoB,
CIIaBbl, CKOPOCTh XHMHYECKOH peaklUH, MpPeAeibHO JOIycTUMAs
KoHueHtpauus [1/IK Bemiecrsa;

WIIIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHMYECKUX IIOHSTHH U
NPUMEHATH 3T IOHATHSA IIPU ONMCAHUY BEIIECTB U UX MPEBPAILECHHIA;
UCIIOJIb30BATh  XUMHMYECKYH0 CHMBOJIMKY [UIsi COCTaBlieHHsT (OpMyIl
BELIECTB U YPABHEHUM XUMHUYECKUX PEaKIIHIA;

ONPEACNISITh BAICHTHOCTE M CTEIIEHb OKUCIICHHUS! XUMHYECKUX DJIIEMEHTOB B
COCIMHEHHMAX pa3IMYHOIO COCTaBa, IPUHANIEKHOCTL BEIECTB K
OnpeneN€HHOMY Kiaccy COeIMHEeHMH 1o (opmysiaM, BHJ XUMHUYECKOU
CBs3M (KOBaJ€HTHAas, WOHHAs, MeTa/UIMYecKasi) B HEOPraHMYECKUX
COC/IMHEHUSIX, 3apsJl HOHA [0 XUMHYeCKOoi (opmyle, xapakTep cpeiibl B
BOJIHBIX PacTBOpax HEOPraHWYEeCKUX COeJAMHEHHM, THII KPUCTAUIMYECKOM
PEIIETKH KOHKPETHOI'O BELIECTBa;

packpbiBaTh cMbIci [lepuoguueckoro 3akona J[. M. Menpgeneesa wu
JEMOHCTPHPOBATh €ro IIOHMMaHHe: OIUCHIBATh M XapaKTepHU30BaTh
TabauuHyo (opmy Ilepuoaudeckoil CHCTEMBI XUMHYECKHX 3JIE€MEHTOB:
pasiinyaTh IOHATHS «rjaBHas noxarpynmna (A-rpynma)»y W «mo0odHast
noarpynna (b-rpynma)», Manble u GoJiblive MEPUOALI, COOTHOCHTH
0003Ha4YeHHs, KOTOphIE WMEIOTCS B IEPUOJMYECKON Tabnuie, ¢
YHMCIIOBBIMH ~ XapaKTepUCTUKAMHM  CTPOCHHMSI aTOMOB  XMMHYECKHX
DJIEMEHTOB (COCTaB MW 3apsj sApa, oOlmiee HYHCIO BJIEKTPOHOB M
pacupefeneHue HMX [0 DJIEKTPOHHBIM CJIOSIM), OOBICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB 3JIEMEHTOB W HX COEJIMHEHHUH B
npezenax MajibiX MepUOJ0B U ITIaBHBIX MOJATPYIIl C yYETOM CTPOCHHUS WX
aTOMOB;

KJIaCCH(DHUIMPOBATh XUMHUYECKHE DJIeMEHTHI, HEOpPraHWYECKHUEe BEIEeCTBa,
XUMHUUYECKHe peakiu (M0 YUCIy M COCTaBy YUYaCTBYIOIIMX B pPeaKIUH
BELIECTB, N0 TEIUNIOBOMY 3(p(eKTy, M0 U3MEHEHHMIO CTEIIEHEH OKUCIICHHSI
XUMHYECKHUX DJIEMEHTOB);

XapaKkTepu3oBaTh (ONMUCHIBATH) OOmMEe U crenuduyeckue XUMHYECKUE
CBOMCTBAa IIPOCTHIX M CJIOXHBIX BEIIEeCTB, TOATBEPXKIas OMNMHCAHUE
IIpUMEPaMH MOJICKYJISIPHBIX M HMOHHBIX YPaBHEHHUH COOTBETCTBYIOLIUX
XAMUYECKUX PEAKIIUN;

COCTABJISITb ypPaBHEHUS DJIEKTPOJUTHYECKOH JUCCOLMUALMA  KHCIOT,
1esioYei U cosieil, MoJIHbIe U COKpaIEHHbIe YPAaBHEHHS Peakiii HOHHOTO




OOMeHa, ypaBHEHMS DeaKlWi, MNOATBEPXKAAIOIMX CYILECTBOBAHUE
TEHETUYECKOM CBSI3U MEX/LY BELIECTBAMY PA3INYHBIX KJIACCOB;
packpeiBaTh  CYIIHOCTh  OKHMCIIUTENbHO-BOCCTAHOBUTENBHBIX — PEAKLIHiA
IIOCPEICTBOM COCTAaBIIEHHS DIIEKTPOHHOTO OaaHca STUX peaKiuii;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHCHMOCTH OT MX CTPOEHHS,
BO3MOXKHOCTH TIDOTEKaHUSI XMMHYECKUX IPEBPAILCHU B Ppa3IUyYHbIX
YCIIOBUSIX;

BBIUUCIIATE  OTHOCUTEIBHYIO MOJIEKYJSIPDHYIO M MOJISPHYK) — MacChl
BEILECTB, MACCOBYIO JIOJIO XMMHYECKOIO »JeMeHTa 10 (opMmyse
COEJMHEHHSI, MAaCCOBYIO JIOJIIO BEILECTBA B PACTBOPE, IPOBOAUTE PACUETHI
110 YPaBHEHHUIO XUMUYECKOU peakiuu;

COOmOfaTh  TpaBHia  IONB30OBAHHS ~ XUMHYECKOH  MOCymoil  m
nabopaTopHbiM  00OpYZOBaHHMEM, & TaKKe MpaBuia OOpalleHHs ¢
BEIIECTBAMM B COOTBETCTBHHM C MHCTPYKIMSIMH [0 BBIIOJHEHUIO
NabOpaTOPHBIX XHMHYECKHX OIBITOB IO MOJYYEHHMIO M COGHMPAHHIO
ra3000pa3HbIX BEIIECTB (aMMHaKa U YIJIEKHCIIOrO ra3a);

OPOBOAMTh  peakiud, MOATBEPXKAAIOIINEe  KaYECTBEHHBIH  COCTaB
pasMYHBIX BEUIECTB: PACHO3HABATH OMBITHBIM ITyTEM XJIOPHUJ-, OPOMUJI-,
HomuI-, Kapbowar-, ¢ocdar-, cummukat-, cyibpar-, THAPOKCH/-MOHEI,
KaTHOHBI aMMOHHMS M HOHBI M3YYEHHbIX METAJJIOB, MPHUCYTCTBYIOIIHE B
BOJIHBIX PacTBOpPax HEOPraHUYECKUX BEIECTB;

NPUMEHSATH OCHOBHBIE OINEpallii MBICIUTEIFHON NeSITEeIbHOCTH — aHalIU3
U CUHTE3, CpaBHEHHe, O0O0O0OIIeHMEe, CUCTEMATU3al{i0, BbIABICHHE
MPUYHHHO-CJIEICTBEHHBIX CBA3€H — Ui WU3YYCHHsSI CBOWCTB BEIECTB M
XHMHYECKHUX PEaKLMH, eCTeCTBEHHO-HAY4YHble METO/bl I[O3HAHUS —
Hab/o/ileHne, W3MepeHue, MOJETIMPOBaHUEe, SKCIIEPUMEHT (peanbHBI W
MBICJICHHBIN ).
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= | _ bubmorexa I{OK
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_ _

XUMHYECKHX 3JieMeHToB. [lorsarue o

_ https://m.edsoo.ru/00ad9ffa 7
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| 54 Emﬁmon”am Kas cucTeMa HYe _ bemrorera [IOK
pEOSmAE i _ https://m.edsoo.ru/00adas52c
3JIEMEHTOB h.. N. Menneneesa _ |
| S5 Ilepuoasr BI, TIO I | BaGmorera IIOK
PAREE, TEYHIE:, N pyIIS “ _ https://m.edsoo.ru/00ada52¢
s6 Crpoenne aromoB. CoCTaB aTOMHBIX 7 bubnuotexa [JOK “
anep. M3oromer “ https://m.edsoo.ru/00ada342 ;
CTpoeHue 371eKTPOHHBIX 000I0UYeK w
P P " _ 7 bubmuoreka ITOK _
57 aToMOB 311eMeHTOB llepuonuyeckoii |
7 https://m.edsoo.ru/00ada6be
cucremst JT. 1. Meneneesa _
XapakTepucTHKa XHMHIECKOTO _
53 3JIEMEHTA II0 €T0 IOJIOKEHHIO B _ _ bubmorexa ITOK
. ITepromuaeckoii cucreme /1. U. 7 . https://m.edsoo.ru/00ada824
Menneneesa B
| 3navenue [lepromuueckoro 3akona s
59 Pa3BHTHS HAYKH U npakTuku. JI. W. . bu6miorexa [JOK
Menneneer — yuéHplii, megaror u _ | https://m.edsoo.ru/00ada96e "
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64 Crenenpb OKHCIIEHUS

mmmﬁogmm [HOK




rgmnta.&mooa&odmmmwwm g

OxucnuTe 1bHO-BOCCTAHOBATE b HEIE
peaKIuu

bubmmoTtexa [JOK
https://m.edsoo.ru/00adb076 |

Oxucnurenu u BOCCTAaHOBHUTEIH

bubmuoreka IJOK
EﬁommQa.m%co._.caom&uoum
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OKHCITHTENN B BOCCTAHOBHTETH

bubmuorexa IJOK
rnumuta.mnmoo.zmccmagqml

Kontpossras pa6ora Ne4 o Teme

«Crpoenue aToma. Xnmuyeckas CBA3bY |

bubnuorexa IJOK
https utﬂz.mawoo.qioommgmm

OmEmm KOJIMYECTBO YACOB I10
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9 KJIACC

XUMHYECKOH PEeaKIUU H II0JIOKEHHE

' Ko/HuecTBO 9acos JJIEKTPOHHbIE
N m | aTa . nudpopsie
. Tema ypoka Konrpoabunie IIpakruueckue A _ bp
o/m | Beero H3y4YeHHs = o0pa3oBaTe/bHBIE
_ paboTbl padoThI _
_ _ | pecypcesl
1 | | N , |
[eproauueckwii 3aK0H. H “ |
) - Tlepuonuveckas cucrema _ 1 | Bubmmotexa LHOK
XAMHUYECKHX 311eMenToB 1. U. | | https://m.edsoo.ru/00adb59%e
| . Menneneena _
m i | ] T = | _
' 3aKOHOMEPHOCTH B H3MEHEHUH _ _ _
2 CBOMCTB XMMHYECKHX 3JIEMEHTOB | 1 | _ oA LJOK |
m _ . https://m.edsoo.ru/00adb6b6
| NIEpPBBIX TPEX MEPUOIOB _ 7 _ _
3 Knaccuuxanms u Homenknarypa 7 1 7 | BuGnmorexa I[IOK _
| HEOpraHM9YeCKHX BEIIECTB _ _ m agm&a.&moo.n%omawqu' |
4 BuUBI XUMHYECKON CBA3M U THITHI 1 _ bubmuorexa IJOK
| KPHCTAIHYECKHUX PEMETOK " _ https:/m.edsoo.ru/00adbacé
| Kontpomsnas paGorta Nel o teme _ m
| | |
5 «IToBTOpenue u yriaybaenue 3HaHmi 1 m 1 _ m
| OCHOBHBIX pa3/ielios Kypea 8 Kaccay | | _
6 - Knaccuduxanus xumugecknx | ) | _ _ bubmorexa ITOK _
| peaKuuil 0 Pa3THYHEIM IPH3HAKAM _ . https://m.edsoo.ru/00adbcb0 _
| | — ] = =
. INomstre o ckopocTH XHMHYECKOH m m _
7 peaxuuu. [ToHATHE 0 TOMOTEHHBIX U 1 . Bufmorera LIOK
; " _ https://m.edsoo.ru/00adbe9a
| TETEPOreHHBIX PeaKIUsIX 7 “
_ ' TloHsiTHE O XHMHYECKOM PaBHOBECHHU. _
8 DaKTOpHI, BIAAIOIHE Ha CKOPOCTh 1 _ _ | L |
i u _ _ https://m.edsoo.ru/00adc28c _




XHMHUYECKOTO paBHOBECHS

OKHCITUTENBHO-BOCCTAHOBUTETBHEIE
peaKuu

bubmorexa IJOK
rgmuka.ammoo.acowaomam
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Teopwus smexrponmuTiyeckoit
aucconnanuy. CuiibHBIE U crabbie

_ | DIEKTPOIHTHI

11

Bubmuorexa ITOK
https://m.edsoo.ru/00adcd68

HMonusie ypaBHeHus peaxmumii

bubmioreka IJOK _
https %E.ammoo...ioom&ﬁm
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XUMHYECKHE CBOHCTBA KUCIOT U
OCHOBAHUH B CBETE MPeCTaBICHHIH

00 SIIEKTPONUTHYECKOH AUCCOLMAIIUE |

Bubmoreka [JOK
https://m.edsoo.ru/00add5d8 _

XHMUYECKHe CBOWCTBA CONeil B CBETE _

OpeJCTaBICHUM 00
SNIEKTPONIUTHIECKON TUCCOLHAINT

bubmnoreka [JOK
https://m.edsoo.ru/00add8b2

[MonsTre 0 ruapomse comeit

mmmmmoqﬁ.nm LHOK _
https://m.edsoo.ru/00add9d4

OGo0IneHue u crcTeMaTH3ANKS
3HAHUH

bubmmoTteka ITOK
https://m.edsoo.ru/00addd1 m.

IIpakTryeckas pa6ora Ne 1.
«Pemenne sxcnepruMeHTATBHBIX
3a7a49»

BubmmoTteka IJOK
https://m.edsoo.ru/00addbfa |

KonrponeHas pabora Ne2 o teme
«DNEKTPOTUTHYECKAS TUCCOMALIHS.
XAMHYECKHE peaKiiK B PACTBOPAX»

Bubnuorexa LJOK
https://m.edsoo.ru/00addec0
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19

Obmas xapakTepuCTHKA rajlOreHoB.
Xumudeckue CBONCTBA Ha IIpEMeEpe
xjopa

bubmuotexa [JOK
https://m.edsoo.ru/00addfe2

Xnoposogopoa. CossHas Kuciora,

wmmh.moaomm E.OK




XMMHYECKHE CBOMCTRA, IIOJIYUCHHE,
IIPpUMCHCHHE

:#u%bﬁ.m%%o.acomaogp .

I[TpakTraeckas pabora Ne 2 o Teme

120 «IToyveHune consHOM KHCIOTHI 7 BubIAS T LIOK

| J TG G0N SRCHOTH, | | ' hitps://m.edsoo.ru/00ade348

| | M3y4eHHe e€ CBOHCTBY . _ _ | | |
Beraucnenus 1mo ypaBHeHHSIM | | _ |

_ 21 XUMHUYECKUX pe uﬂsw €CJIH O U3 | i BatnuneIOR |

m P P _ 7 https://m.edsoo.ru/00ade488

| peareHTOB aH B U30BITKE . | _

_ 7 O61as XapakTepHuCTHKA 37TEMEHTORB “ ' Bubnuotexa MOK _

m VIA-rpymmsr _ _  https:/m.edsoo.ru/00ade64a |
AJOTpOIHEIE MOUbUKAITHE CEpbI. . _ |

7 3 HaxoxneHue ceprl 4 €€ coeuHeHniH 7 " bubmorexa [JOK _

” B IpHpozie. XAMHYECKHE CBOMCTBA _ _ https://m.edsoo.ru/00ade64a |

| . I | | i |

_ CepoBozopon, cTpoeHHe, _ m _ " Bu6maorexa IIOK

24 . _ _

m (H3HYecKre U XUMHUIECKHE CBOMCTBA “ _ _ wﬂcm&:,_.&mooac\oom%mw
Oxcuppl cepbl. CepHas KHCIIOTa, _

| 25 &:wmﬂﬁmmw U qumo_ﬁ CBOHC " DDA TIOK

_ = ® ik _ . _ “ https://m.edsoo.ru/00adea28

) | IpEMEHEHHE . _ m |

XHMUYECKHEe peaKluy, NeKalie B | m | m

m OCHOBE IIPOMBIILIEHHOTO criocoba _ "

W 26 HIOJIyYEHHS CEPHON KHUCIIOTEL. m bubnuorexa [JOK

_ XuMuuecKoe 3arps3HeHne _ | _ | https://m.edsoo.ru/00adec8a

_ OKpPYKaroIeH Cpebl CoeTMHEHHIMHU | | |

_ cepsl _ _ - |

_ 57 Brrancrnenne MmaccoBoit 107M BEIXOAA | _ _ bubmorexa IJOK
NIPOIYKTa peaxkiyuy | ' https://m.edsoo.ru/00adec8a |

_ 8 OOmas xapaKkTepuCcTHKa IEMEHTOB bubnmorexa ITOK




VA-rpynmnel. A30T, pactipoctpaneHue |

B IIpHPOjie, GU3UYECKHE H
XHMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6 |

AMMHUaK, ero pusHYecKue u
XHMHYECKHUE CBOMCTBA, TOIYYCHHE H
IIPUMEHEHHE

_
bubmuoreka [JOK
https://m.edsoo.ru/00adf004 |

IIpakTuyeckas pa6ota Ne 3 o Teme
«Ilonyuenne amvuaxa, u3yverne ero
CBOHMCTBY

BubmioTeka IIOK 14
https://m.edsoo.ru/00adf180 |

A30THasI KHCIIOTa, €& (pusnyeckue u
XUMHYECKHE CBOMCTBA

| bubnmnoreka EOH._ :

HWcnone3oBanue HUTPATOB U conei
aMMOHHS B Ka4€CTBE MUHEPAILHBIX
ynobpenuii. Xumuueckoe
3arps3sHEHHE OKPYKaIOLIeH cpebl
COEZIMHEHHUSIMHE a30Ta

:#um&:?oamoo..aoomamom i

bubmorexa IJOK
https://m.edsoo.ru/00adf518 n

33

34

Dochop. Oxeun dpocdopa (V) i
dochopnras xucnora, husuueckue u
XHMHYECKHE CBOHCTBA, ITOIyYEeHHE

bu6moreka IJOK
https://m.edsoo.ru/00adf68a

Hcnons3osanue hocharos B
Ka4eCTBE MHHEPATBHBIX y100pEHHMIA.
3arpsi3HEHHE IPUPOIHOH CpemIBI
docharamu

bubmiorexa ITOK
https://m.edsoo.ru/00adfc20

35

VYraepon, pacnipocTpaHeHHe B
npupose, QH3HYecKre U XUMHYECKHe

CBOHCTBA

bubmoTeka IIOK
https://m.edsoo.ru/00adfd9c |

36

Oxcunel yrinepoza, ux gpusugeckue u
XUMHYECKHE CBOMCTBA.

mmmhmoﬁw@ I[HOK

' https://m.edsoo.ru/00adfebe |




OKOIOrHIecKHe MpobIeMsl, |
CBSA3aHHBIE ¢ OKCUAOM yriaepoza (IV)

Bu6mioTexa EOW .

| 27 VYronpHas KHCI0TA 1 €€ conu | _ R ——

| IMpaxtugeckas paGora Ne 4 o Teme |

18 "ITonyuyeHue yriaekucioro rasa. _ 7 bubmnorexa [JOK

_ Kauectennas peaknus Ha kap6oHat- . https://m.edsoo.ru/00ae027e
HOH" . . m . —
ITepBoHaYanbHEIE OHSTHS 00 _ i T —— _
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| OG61mast XapaKTepHUCTHKA XAMHYECKHX | "

__ 5IIEMEHTOB — METAILIOB. 7 _

7 43 Mertantuyeckas cBI3b U . bubmuoreka ITOK |

_ MEeTaJIM4ecKas KpUcTalIHnyecKkas https://m.edsoo.ru/00ae103e |
pemérka. Guznyeckue cBoiicTna "

METAJIOB |

_ X¥MHYecKHe CBOWCTBA METAIOB. |

44 DIEKTPOXUMUYECKHH Pl _ Gt [OK

HalpsDKeHUH METAJLIOB _

https://m.edsoo.ru/00ael 156
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| _ YCTpaHeHHs __ “ " __ " https ://m.eds00.ru/00ae1886 |
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Oxkcunpl, anowoﬁﬁ U COIHM Xenes3a | _ _ _ - Bubnmorexa IJOK
_ __ QC H Kenesa QS m _ _ _ Eum.éz._.aawoo._‘:\,oommumm __

_ & OmomEmmmm U CHCTeMaTH3aIus | i _ _ _ _ _
| | |
_ 3HaHu _ |

| e e —t+———— 4 T
_ IpaxTiyeckas p. pabora Ne7. Pemenmue | | _ _ | |

9KCIICPUMEHTAJIBHBIX 347134 110 TeMe _ bubnuoteka 1JOK _
«Baxnefimue Merams: u nx _ _ | - https://m.edsoo.ru/00ae3de8 |
COEZTMHEHHs _ _ _

_|,||.| |||||||[||..||.|.|||.|T.||.|||,||||F.||..| |
_ _ . _ _ |
_ _ wgnaammm IO YpaBHEHHSIM | _ _ _

_ | XMMHYECKHX peakUuid, €ClTd OUH U3 | _ m _ _
| PCAreHTOB [aH B H3GHITKE WK | | | | | Bubmuorexa [JOK __
| COIACPKUT mpuMecH. Brruucienus m _ _  https://m.edsoo.ru/00ae1750 |
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- Bemectpa u marepuans _ | . bubmmorexa IJOK |
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