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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o XMMHUHU Ha YPOBHE OCHOBHOT'O OOLIET0 00pa30BaHUs COCTaBJIECHA HA OCHOBE
TpeOOBaHMII K pe3yJibTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTelbHON MPOrpaMMbl OCHOBHOTO
obmiero ooOpasoBanus, npexacrtaBieHHbBIXx B ®I'OC OOO, a Takke Ha OCHOBE (enepaibHOi
pabouell mporpaMMbl BOCIHMTAHUS U C YYETOM KOHIIEMIMM MpPEnoJaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3zoBaTeNnbHbIX opranu3zaiusax Poccuiickoit @enepanuu.

[IporpaMmma mo XuMuM JHaéT MpEACTaBIEHHE O LEIX, o0uiell crpareruun oOy4yeHwus,
BOCIIUTAHUS M Pa3BUTHUA OOYYArOIIMXCA CpPEACTBAMU YYEOHOrO IpeIMeTa, YCTaHaBIMBAeT
00s13aTeNbHOE MPEAMETHOE COAEPIKAHUE, NMPEAYCMATPUBAET PACIpeleIeHUE €ro Mo KiaccaM U
CTPYKTYpUPOBAHHUE [0 pa3zesiaM U TeMaM NPOrpaMMbl 10 XUMUHU, ONPEENIeT KOJUUYECTBEHHBIE
U KAueCTBEHHBIE XapaKTEPUCTUKHU COJEP)KaHUs, PEKOMEHAYEeMYyI0 IOCJIe0BaTeIbHOCTD
M3YYEHUS! XUMHH C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, TOTUKH y4eOHOTO
npolecca, BO3PAaCTHBIX 0COOEHHOCTEH 00Yy4arolMXcs, OonpeesieT BO3MOKHOCTU ITpeMeTa s
peanuzanuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa30oBaTeNIbHOM NMporpaMMbl Ha
YPOBHE OCHOBHOI'O 00IIEro 00pa30BaHus, a TaKXkKe TPeOOBAHUM K pe3ysbTaTaM 0Oy4eHUs] XUMUU
Ha YypOBHE LeJell u3ydeHHs IMpeIMeTa M OCHOBHBIX BHUAOB Yy4eOHO-TIO3HaBaTEIbHOU
JeATeIbHOCTH 00YYaroIIerocs o OCBOCHUIO y4eOHOr 0 COepKaHHsL.

3HaHuE XUMHHU CIY)KUT OCHOBOH 1711 (POPMHUPOBAHUS MUPOBO33PEHUS 00yUaloOIIerocs, ero
Ipe/iCTaBICHUI O MaTepUaIbHOM €JUHCTBE MU DA, BAXKHYIO POJIb UIPalOT GOPMUPYEMbIE XUMHEH
IPEACTABJIEHNS O B3aUMOIIPEBPAILEHUSIX SHEPIHUH U 00 3BOMIOLMM BELIECTB B MPUPOJE, O MyTIX
pelieHuss II00aNbHBIX MPOOJeM yCTOHYMBOIO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM 1 SKOJIOTNYECKON 0€30MacHOCTH, TPOOIIEM 3IpaBOOXPaHEHUSI.

N3yuyeHnue xumuu:

CIIOCOOCTBYET pealn3allid BO3MOXHOCTEH [UIs caMopa3BUTHS M (OPMUPOBAHUS
KyJBTYPBI JINYHOCTH, €€ 00I11el 1 (PyHKIIMOHAIBHOM rPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMUPOBAHNE MBILIUICHUS U TBOPYECKUX CIIOCOOHOCTEH oOydarommxcs,
HaBBIKOB ~ HUX  CaMOCTOSITENIbHOW  y4eOHOW  JIeATeNbHOCTH,  OKCIIEPUMEHTAIBHBIX U
UCCIIEZIOBATENILCKUX YMEHHMM, HEOOXOAMMBIX KaK B IIOBCEAHEBHOM JKHM3HM, TaKk U B
npoQecCHOHATIBHOM 1eSTENLHOCTH;

3HAKOMUT CO CHENM(PUKON HAYYHOTO MBIIIJIECHUS, 3aKJIaJbIBAET OCHOBBI IEJIOCTHOI'O
B3IJIA/]a HAa €AMHCTBO MPUPOJIBI M YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TArloM B (hOpMHUPOBAaHUH
€CTeCTBEHHO--HAay4YHOM IrpaMOTHOCTH 00 y4aroluXcs;

CIocOOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO--HAyUHBIM
3HAHUSM, K IpUPOZE, K 4YeIOBEKY, BHOCHUT CBOH BKJaJ B 3KOJOrMueckoe oOpa3oBaHUE
00y4JaroIMXcsl.

JlaHHble HampaBlieHUs] B O0OyYE€HUM XMMHMM OOECHEeUMBAIOTCA CHELU(PUKON colepiKaHus
y4eOHOro IperMera, KOTOPbIA SBJISETCS IME€Iaroruyeckd aJalTHPOBAHHBIM  OTpPaKEHUEM
0a30BOi HAYKH XMMHH Ha OIpeeIEHHOM 3Tare e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOI'O OOLIero oOpa3oBaHUs OPUEHTHUPOBAH Ha OCBOEHME
00Yy4aroIMMHCS CUCTEMbI IEPBOHAYAIBHBIX MOHATUH XUMHH, OCHOB HEOPraHWYECKOM XUMUU U
HEKOTOPBIX OT/AEJIbHBIX 3HAYUMbIX ITOHSATHI OpraHUYeCcKOl XUMUH.

CrpykTypa conepskaHus IPOrpaMMbl 110 XUMUU CHOPMUPOBAHA HA OCHOBE CHCTEMHOIO
noaxona k €€ usydeHuto. ColepikaHue CKIAIbIBACTCS M3 CUCTEMBI IMOHATUH O XUMHUYECKOM
SIIEMEHTE M BEIECTBE M CHCTEMbI IMOHATUH O XUMHYecKkoil peakiuu. OOGe 3TH cHCTEMBI
CTPYKTYpHO OpPraHM30BaHbl MO MPUHLUITY IOCJIEJOBATEIBHOIO pPa3BUTHs 3HAHMM Ha OCHOBE
TEOPETHUUECKUX MPEACTABICHUN Pa3HOI'O YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUE€HHSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona /JI. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOCHUHU aTOMa U XUMUYECKON CBA3H;

— MpeACTaBIEHUHN 00 IEKTPOIUTUYECKON JUCCOLMAIIMY BEIIECTB B PACTBOPAX.



Teopernueckue 3HaHMS pacCMaTPUBAIOTCS Ha OCHOBE SMIIMPHUYECKH IIOJYyYEHHBIX H
OCMBICIIEHHBIX (PAKTOB, Ppa3BUBAIOTCS I1OCJIEJOBATEIbHO OT OJHOI'O YPOBHA K JApyromy,
BBIMONHASL (YHKIMM OOBSICHEHUS W IPOrHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEU
MIPAKTUYECKOTO MPUMEHEHUS U MOIy4EHHUS N3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XUMHUHU CIIOCOOCTBYET (OPMHUPOBAHHIO MPEICTABICHUS O
XUMUYECKON COCTABJIAIONIEH HAy4HOM KapTUHBI MUpAa B JIOTHKE €€ CHCTEMHOW MNPUPOJIBI,
[IEHHOCTHOI'O0 OTHOIIIEHHUS K HAYYHOMY 3HaHHUIO U METOJlaM MOo3HaHUs B Hayke. M3ydyeHne xummun
MPOMCXOJUT C NMPUBJICUEHUEM 3HAHUN U3 paHee U3YUEHHBIX Y4eOHBIX MTPEIMETOB:
«Oxpyxaroumit Mmupy», «buonorus. 5—7 kinaccei» n «dusuka. 7 Kiaace.

[Ipu n3ydeHnn XUMHUM NPOUCXOAUT (OPMUPOBAHNE 3HAHUIN OCHOB XMMUYECKOM HayKU KaK
00J1acTU COBPEMEHHOI'0 €CTECTBO3HAHMS, NPAKTHUECKON 1EeATEIbHOCTH YEJIOBEKA U KaK OJHOIO
U3 KOMIIOHEHTOB MHPOBOH KyNbTyphl. 3ajada y4yeOHOro mpeaMeTa COCTOUT B (OPMUPOBAHUU
CHCTEMbl XMMHUYECKHX 3HAHMM — Ba)KHEHIMX (DaKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKUX
MOJIOKEHUH, JOCTYNMHBIX O0000IIEHUH MHPOBO33PEHUYECKOTO0 XapakTepa, s3blka HayKd, B
IPUOOILEHUH K HAyYHBIM METO/IaM IIO3HAHUS NPU U3YYEHUH BELIECTB M XUMUYECKUX PEaKIUil, B
(GOpMHPOBAaHMM M PaA3BUTUM IIO3HABATEJIIbHBIX YMEHUH M HUX NPUMEHEHUH B y4eOHO-
MIO3HABATEJIbHOM M y4eOHO-MCCIIEI0BATENBCKON NEATENbHOCTH, OCBOGHUH IPaBUIl OE€3011aCHOr O
oOpallleHus C BeIIeCTBAMU B TIOBCETHEBHON KU3HHU.

[Ipy u3yuyeHun XUMHH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsS BaKHOE 3HAUCHHE
npuoOpeny Takue IeNu, Kak:

— (opMUpOBaHUE WHTEIUIEKTYaJIbHO PA3BUTOM JIMYHOCTU, TOTOBOM K CaMOOOpPa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHSATUIO DEIIEHUHN, CIIOCOOHOW aJanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIIOBUSIM JKU3HH;

— HANpaBICHHOCTh OOY4YeHHS Ha CHCTEMAaTHYecKoe NpHoOIIeHue oOydarommxes K
CaMOCTOSTENIbHOM  INO3HaBaTEeJIbHOM  JEATEIbHOCTH, HAay4YHbIM  METOJaM  I[1O3HaHWS,
(GOPMHUPYIOIIIUM MOTHBAILIMIO ¥ PA3BUTHE CITIOCOOHOCTEH K XHMMHUH;

— obecrieyeHre YCIOBHUH, CHOCOOCTBYIOLIMX MPUOOPETEHUIO O0yYarolIMMHCS OIbITa
pa3HOOOpa3HOIl JeATEeNbHOCTH, MO3HAHUS M CaMOIO3HAHUS, KIIOUEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIIUH ), UMEIOIMX YHUBEPCAJIbHOE 3HaUYEHHE JIJISl pa3JIMYHbBIX BUJIOB J1€ATEIbHOCTH;

— (popmupoBaHue 001IEH PYHKIIMOHAIBHON U €CTECTBEHHO-HAyYHOM IPaMOTHOCTH, B TOM
qHCcIe YMEHUH OOBSICHATH M OLICHUBATH SIBJICHUS OKPYKAIOLIEr0 MHUpa, WCHOJB3Yys 3HAHUSA U
OIBIT, IOJIyYEHHbIE IPH M3YYEHUU XUMUHU, IPUMEHATh HUX IpPU pEUIeHHH mpolieM B
MOBCEIHEBHOM JXU3HH U TPYIOBOU JEATEIBHOCTH;

— ¢opMHpoBaHUE Y 00YYArOMIMXCS TYMAHUCTUYECKUX OTHONICHUM, TOHUMAHUS LIEHHOCTU
XUMHUYECKUX 3HAHUU 1T BBIPAOOTKH SKOJIOTMUYECKU IIe1eCO00pa3sHOro MoBeIAEHHUS B OBITY U
TPYAOBOM AEATENBHOCTH B LEIAX COXPAaHEHUs CBOETO 310POBbS U OKPYXKAIOLIEH IPUPOLHON
Cpensl;

— pa3BUTHE MOTUBAIMH K 00Y4EHUI0, CTOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHUIO
HAa OCHOBE YCBOEHHUS OOIEYENIOBEYECKHX I[€HHOCTEH, FOTOBHOCTM K OCO3HAHHOMY BBIOOPY
npouIs U HAaPaBIEHHOCTH JalibHEHIIero o0y4eHus.

OO01mee yMcno 4acoB, OTBEACHHBIX JJISl M3YYEHHsS] XMMUU HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Henenmo), B 9 knacce — 68
4yacoB (2 yaca B HEZEIIO).



COILEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHauYaIbHBIE XUMHYECKUE TIOHATHUS

[Ipenmer xumuu. Posib XvMHM B KM3HM 4Ye€loBeKa. XHMMHS B CHUCTEME HayK. lema u
BemiecrBa. dusnueckue CBOWCTBAa BEIIECTB. ArperatHoe cocrtossHue BemecTB. [loHsiTe o
MeTOoJ/IaX TO03HAaHUs B XUMHUHU. YncThie BeniecTBa U cMecH. CriocoObl pa3aeieHusl CMECeH.

ATOMBI U MOJIEKYJbIl. XUMHUYECKHE 53JeMeHThl. CHMBOJIbI XUMHYECKUX 3JIEMEHTOB.
[IpocThie u crokHbIE BEUIeCTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHUE.

Xumndeckas (opmyrna. BaJeHTHOCTP aTOMOB XHMHUYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTEIbHAS aTOMHasi Macca. OTHOCUTENbHAS MOJIEKYIIsIpHAS
Macca. MaccoBasi 05151 XUMHYECKOTO JIEMEHTa B COCTUHCHUH.

KommuectBo BemectBa. Moisb. MomnsipHass macca. B3auMocBsI3p KOJM4YeCTBa, MacChl U
YHClia CTPYKTYPHBIX €AUHUIL BellecTBa. Pacuérel mo opmysiaM XUMHUYECKHUX COCTMHECHHI.

dusznueckue W XUMUYECKHE SBJICHHS. XUMHUYECKas peakius U e€ MpU3HAKH. 3aKOH
COXpaHEHHUs] MacChl BelleCcTB. XUMHUUECKHEe ypaBHeHHs. Knaccudukanus XuMUYECKUX peaKui
(coenuHEHUs1, pa3iIOKECHUs, 3aMEIeHHs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYAOW, MpaBUJIaMH PabOThl B J1a0OpaTOpuu U MpHEMaMu
oOparmeHusi ¢ J1abOpaTOpHBIM O00OPYIOBAHUEM, M3YUYCHHE M ONUCAHHE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHMYECKUX BEIIECTB, HaOM0AeHN e (PM3HUecKuX (TJIaBJIeHuEe BOCKA, TasHUE JIb/a,
pacTHpaHue caxapa B CTyNKe, KUIIEHUE ¥ KOHJEHCAIUs BOJbI) U XUMUYECKHX (TOPEHHE CBEYH,
MPOKAJIMBAaHUE MEIHOW MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCIOTOMN) SBJICHHUH, HAOJII0ICHUE
W ONUCaHUME [PU3HAKOB IMPOTEKaHUS XMMHUYECKMX peakuuid (pas3jiokeHue caxapa,
B3aUMOJICHCTBHE CEPHON KHMCIJIOTBI C XJOPUAOM Oapwusi, pa3noxenue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aUMOJCHCTBHE jKeiae3a ¢ pactBopoM comu menu (I1), m3ydenume crmocobGoB
pasmereHus CMecel: C TOMOIBI0 MarHuTa, (QUIBTPOBAHWE, BBITAPUBAHHE, JTUCTUIUISIINS,
xpomartorpadusi, TMpOBEJEHHWE OUYMCTKH TIOBAaPCHHOW CONM, HAOJIOJCHUE W  OMNHCaHHUe
pe3ybTaTOB MPOBEAEHUS OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MacChl, CO3/IaHHE
MoJIeNel MOJIEKYJI (IIapOCTEPKHEBBIX).

Baskneiimue npeacTaBuTe/ il HEOPraHMYECKUX BEleCTB

Boznyx — cMmech razoB. CoctaB Bo3ayxa. Kuciaopon — 3ieMEHT M mpoOCTOE BEIIECTBO.
Haxoxaenue kuciopoaa B nmpupoje, GU3ndecKue U XMMHUIECKUE CBOMCTBA (PEaKIuu TOPEHUs).
Oxcuppl. Ilpumenenue kucinopoga. CrnocoObl IOJNydeHUs KHCIOpoda B JabopaTopuu MU
npoMbliuieHHOCTH. KpyroBopor kucimopoaa B mpuponae. O30H — amioTponHas MoauduKanus
KHCIIOpO/a.

TemnoBolt 3¢ ekt XUMHUECKOH peakiuH, TEPMOXUMHYECKHE YpaBHEHHS, 5K30- U
SHAOTEPMHUYECKHE peakuuu. TOomauMBO: yroiab M MeTaH. 3arpsA3HEHUEe BO31yXa, YCHJICHHE
MapHUKOBOTO 3¢ deKTa, pa3pynieHue 030HOBOTO CIIOA.

Bonopon — nsmemeHT m mpoctoe BemiecTBo. Haxoknenue Bogopoaa B IPHUPOJE,
du3nuecKkre 1 XUMUYECKHUE CBOMCTBA, MPUMEHEHHUE, CIIOCcO0bI monmydenus. Kuciors u comm.

MoutsipHbIii 00BEM Ta30B. Pacu€Thl M0 XMMHUYECKUM ypaBHEHUSIM.

®duznueckue cBoWcTBa BOAbl. Boja kak pactBoputenb. PactBopsl. HackllieHHBIE 1
HEHaCBhIILIEHHbIE pPAacTBOpbl. PacTBOpuMOCTh BeliecTB B Boje. MaccoBasi 10js BEIIECTBa B
pacTtBope. XUMHYECKHE CBOMCTBa BoAbl. OcHOBaHMsA. Poib pacTBOpPOB B MpUPOAEC M B KU3HU
yenoBeka. KpyroBopoT Boawl B mpupone. 3arps3HEHHE MPUPOAHBIX Boa. OXpaHa W OUYMCTKA
MPUPOIAHBIX BOJI.

Knaccudukanuss Heopranmyeckux coenuHenui. Oxcunpl. Knmaccudukarus OKCHIOB:
coneoOpasyromue (OCHOBHBIC, KUCIOTHBIE, aM(OTepHBIC) U HeconeoOpasyromue. HomeHnkmaTypa
okcu10B. DHU3nuecKue 1 XMMUYECKHUE CBOMCTBA OKCUAOB. [lonydeHne okcuioB.



OcHoBanus. Kiaccudukanuss OcCHOBaHWI: UIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHoBaHuil. du3znueckue M XHUMUYECKHE CBOWCTBAa OcHOBaHUU. [lomyuenue
OCHOBAHMH.

Kucnotel. Knaccudukarus kuciaor. Homenkinarypa kuciioT. @u3nyeckue U XUMUYECKUE
cBoiicTBa KucioT. Psii aktuBHOCTH MeTtaiioB H. H. bekerosa. [Tonyyenue Kucior.

Comu. Homenknatypa cosieil. Pu3nyeckue u XxuMU4deckue cBoicTBa cotieil. [lomyuenue
COJIEH.

I'eneTnueckas cBsI3b MEXIY KIaCCaMU HEOPraHUYECKUX COEAMHEHUMN.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OMpeJlelieHuEe COEepKaHUs KHCIOpOoJia B BO3JyXe, MOJydeHHue, coOupaHue,
pacrmo3HaBaHWE M W3Y4YE€HHUE CBOWCTB KHCJIOPOJa, HAOJIIOJEHHUE B3aMMOJCHCTBUS BEIIECTB C
KHCIIOPOJOM M YCJIOBHUSI BO3HUKHOBEHHSI M TPEKpAICHHs] TOpeHUs (MoXKapa), 03HaAKOMJICHHUE C
o0Opa3liaMi OKCHUJOB W OIMCAHWE WX CBOKMCTB, IOJy4YeHUE, COOMpaHHE, PACIIO3HABAHUE H
U3yUYeHHE CBOWCTB BOaoOpojaa (ropeHue), B3aumojeicrsue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOXKHO HCIIOJIb30BAHKME BUEOMATEPUATIOB), HAOIIOAEHUE 00PA3I[0B BEIIECTB KOJIUYECTBOM
1 monb, uccnenoBaHre OCOOEHHOCTEW PACTBOPEHUS BEIIECTB C Pa3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPENEIEHHOW MacCOBOM Jo0jiel pacTBOPEHHOIO BEILECTBA,
B3aMMOJCUCTBHE BOABI C MeTaIaMH (HaTpueM M KalbleM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), HCCIENOBaHWE OOpa3lloB HEOPraHUYECKHX BEIIECTB PA3NUYHBIX KIJIACCOB,
HaOMIOZCHHE W3MEHEHUsI OKPACKM WHIMKATOPOB B PACTBOPAaX KHCIOT M INEIOYEH, M3ydeHUe
B3aumoseictBust okcuaa meau (1) ¢ pacTBopoM CepHOW KHCIOTBI, KHCIOT C METajlulaMH,
peakuuil HEUTpaau3aluu, I[OJYyYEeHUE HEPaCTBOPUMBIX OCHOBAHUW, BBITECHEHHUE OJIHOIO
MeTajula JPyruM U3 pacTBOpa COJIM, PEIIEHHUE SKCIEPUMEHTANbHBIX 3a/]a4 110 TeMe «BakHelmue
KJIACChl HEOPTaHMYECKUX COETUHEHUIN.

Ilepuoanvecknii 3akoH u Ilepuoauveckasi cuctema xumMudeckux iemenros /. HU.
MenpgesieeBa. CTpoeHue aToMOB. XUMHYECKasi CBA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumu

[lepBple MOMBITKH KiIaccU(DUKAIIMM XUMHYECKHX DIeMeHTOB. l[loHATHE O rpymnmax
CXOIHBIX 3JIEMEHTOB (ILIEOYHbIE U IIEIOYHO3EMENbHbIE METAJUIbl, TaJOr€Hbl, UHEPTHBIE Ia3bl).
DIEeMEHTHI, KOTOpbIe 00pa3yroT aM(OTEPHBIC OKCHUIBI ¥ TUAPOKCUIBI.

Ilepnonnueckuii 3akoH. Ilepuommueckass cucremMa XuMHAYecKux 3nmemMeHToB [[. U.
MenneneeBa. Koporkonepuonnass u amuHHOnepuogHas ¢opmbl [lepponnueckold CHCTEMBI
xumuyeckux osnemMeHToB . M. MenneneeBa. Ilepuonel u rpynmbl. PU3NUECKHN CMBICT
MOPSIIKOBOIO HOMEPA, HOMEPOB NEPUOIA U TPYIIIBI AJIEMEHTA.

Crpoenne artomoB. CocraB aromublx saep. MW3orombl. Onextponbsl. CrpoeHue
AJIEKTPOHHBIX 000JI0UE€K aTOMOB NepBbIX 20 XUMHUUYECKUX 3eMeHTOB llepuoanueckoil cucremsl
. W. MengeneeBa. XapakTepucTUKa XHMHUYECKOIO 3JIEMEHTAa II0 €ro IOJOXEHUIO B
[Tepuonnueckoit cucteme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS pajuyca aTOMOB XMMUYECKUX 3JIEMEHTOB, METAININYECKUX U
HEMETAJUIMY €CKUX CBOWCTB IO TPYIIIAM U IEPHUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u Ilepuoauueckoi CUCTEMBbl XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHUA Hayku U npakTuku. [1. 1. MenneneeB — yd4€HbII U ITpaXkAaHUH.

XuMuyeckast  CBS3b. KoBanentnas (nonspHas u HENOJISIpHAsT) CBSI3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBs3b.

Crenenp  okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTEIbHBIE  peakuuu. I[Ipouecchbl
OKHCJICHHS M BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumeHm:

M3ydeHre oOpa3IOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE THIPOKCHIA
LIMHKa C pacTBOPAaMM KHCIJIOT U IIEJIOYEM, IPOBEAEHUE OIBITOB, WIIIOCTPUPYIOLIMX MPUMEPHI
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaklnil (ropeHue, peakiuu pa3ioxKeH s, COeTUHEHUS).

Mestcnpeomemmuwie céa3u



Peamuzanys MeXNpeaMETHBIX CBSA3€HM NPU M3YYEHHH XUMUHU B § KJIACCE OCYIIECTBIIAECTCS
yepe3 HCIIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO--HAyYHBIX MOHATUH, TaK U TOHSTHIA,
ABJIIFOLIMXCS CHCTEMHBIMHU ISl OTJEIBHBIX IPEAMETOB €CTECTBEHHO--HAy4YHOI'0 IUKJIA.

OOmme ecTeCcTBEHHO--HAyYHbIE IOHSATHS: HAyYHBIH (DaKT, TUNOTE3d, TEOPHs, 3aKOH,
aHalu3,  CUHTE3,  Kiaccu(uKanus, MEpPUOJUYHOCTb,  HAONIOJEHUE, AKCHEPUMEHT,
MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®usnuka: MaTepus, aToOM, D3JEKTPOH, MNPOTOH, HEWTPOH, HOH, HYKIHJI, H30TOIIBI,
palMOaKTUBHOCTb, MOJIEKYyJa, J3JEKTPUUYECKUI 3apsj, BEIIeCTBO, Tello, 00BbEM, arperatHoe
COCTOSIHUE BEIEeCTBa, a3, (pu3nyeckue BEIWYHMHBI, €IUHUIBI M3MEPEHHs, KOCMOC, IUIaHETHI,
3B€31161, COJIHILE.

buonorus: ¢porocuntes, npixanue, buocdepa.

l'eorpadus: atmocdepa, rtunpochepa, MuUHEpadbl, TOpHbIE MOPOIbI, TOJE3HBIC
HCKONaeMbI€, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYECKas PeaKIust

Ilepnonnuecknii 3akoH. Ilepmomunueckas cucrema xumuyeckux oaviemenros [, H.
MenpneneeBa. CtTpoeHue aTroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMYECKHX
DJIEMEHTOB IIEPBBIX TPEX IEPUONOB, Kalus, KaJbLUs U HUX COCOUHEHUH B COOTBETCTBUU C
II0JIO’KEHUEM 3J1eMeHTOB B Ilepuoauueckoil cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJBI XMMHMYECKOM CBS3M. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBACUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMYECKOW PEIIETKH M BUJA XHUMHYECKOU
CBS3H.

Knaccudukanuss ¥ HOMEHKJIATypa HEOPraHMYECKHX BEIISCTB. XUMHUYECKUE CBOHCTBA
BEIIECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KJaccaM HEOPraHWYEeCKUX COEAMHEHUN, IEHETHdecKas
CBSI3b HEOPraHMYECKUX BELIECTB.

Knaccudukanus XMMHUUECKUX peaKIMi 1Mo pa3IUYHbIM MpU3HaKaM (10 YUCIY U COCTaBy
YY4acTBYIOUIMX B pEAaKIUU BEIIECTB, MO TemaoBoMy 3(¢eKTy, M0 H3MEHEHHUIO CTerneHen
OKHCJIEHUS! XUMHUYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO y4YaCTHIO KaTanu3aropa). JK30- U
OHIOTEPMUYECKHE PEaKLUU, TEPMOXUMUYECKUE YPAaBHEHUSI.

[TonsiTe 0 ckopocTH XuMHUecKkod peaknuu. [loHsTHE 00 O0paTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuuax. [IoHsATHE O TOMOTeHHBIX M TeTepOoreHHbIX peakiusx. llonsTtue o
karamuze. IloHATHE O XuMHYeckOM paBHOBecHU. DPaKTOpbl, BIHSIOLIME HA CKOPOCTh
XUMUYECKON peaKkIuyu U MOJI0)KEHHE XUMUYECKOI'O PABHOBECHSI.

OKHUCIIUTENTbHO-BOCCTAHOBUTEIIbHBIE PEAKIMM, SJICKTPOHHBIH OajlaHC OKHUCIUTEIbHO-
BOCCTaHOBUTENBbHOM peakiuu. CocTaBieHHE ypaBHEHHI OKHUCIMTEIbHO--BOCCTAHOBUTEIBHBIX
peakLMii ¢ UCIOJIb30BaHUEM METOAA 3JIEKTPOHHOI0 OanaHca.

Teopust 37EKTPONIUTUYECKON AUCCOLMALMM. DIEKTPOIUTHI U HENIEKTPOJUThl. KaTnoHsl,
aHUOHBI. MeXxaHu3M JAHUCCOLMALMM BELIECTB C Pa3JIMYHBIMU BHJAMH XUMUYECKOHW CBS3U.
Crenens nucconuanyy. CuiibHble U cIa0ble 3JIEKTPOIIUTHI.

Peakiuu noHHOro oOMeHa. YClIOBHs IMPOTEKAHUS peaKiHil MOHHOro oOMeHa, MOJHbIE U
COKpAIlICHHBIC MOHHBIC ypaBHEHMsS peakuuid. CBOMCTBAa KHUCIOT, OCHOBAaHUM M COJIEM B CBETE
IPEACTaBICHUNH 00 3JIEKTpONMTUUYECKOW aucconuanu. KadecTBeHHble peaklUuUud Ha HOHBI.
[TonsaTre o rugponnse comneil.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJEIIIMU KPHUCTAUIMUECKUX PEHIETOK HEOPraHMYECKHUX BEIIECTB —
METAJIJIOB U HeMeTajuloB (rpadura M anmasza), CIOKHBIX BEIIECTB (XJopuia HaTpus),
HCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHMUYECKOW pEaKIMH OT BO3JEUCTBUS PA3IHYHBIX
(bakTopoB, HCCIIEJOBAaHUE 3JIEKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB, Mpollecca TUCCOLUALNN
KHCJIOT, IIEeJIoued M cojJied (BO3MOYKHO MCIIOJIb30BAaHUE BUIEO MATEPHAJIOB), IPOBEACHUE
OIBITOB, WJUTIOCTPUPYIOIIMX NPU3HAKU MPOTEKAHMsI pEeaKUMi HMOHHOro obOMmeHa (oOpazoBaHuE
ocaJika, BBIJCIICHUE Ta3a, 00pa3oBaHHE BOJBI), OMBITOB, MUTIOCTPHPYIOMIUX HTPHUMEPHI



OKHCJIMTEIbHO-BOCCTAHOBUTENIbHBIX peakUuil (rOpeHHe, peakLUuu pasjIoKEHUs, COCTUHEHMS),
pacro3HaBaHME HEOPraHMYECKHX BEILIECTB C IOMOIIBI0 KaueCTBEHHBIX pEAKIUil Ha HOHBI,
pelleHre SKCIePUMEHTAIbHBIX 3a/1a4.

HemeTasibl H HX COeANHEHUS

OO6mas xapakTtepucTHKa TrajoreHoB. OCOOEHHOCTHM CTpPOEHHUSI AaTOMOB, XapaKTEpHbIE
crernieHn okucieHud. CTpoeHue U (U3MYECKHE CBOICTBAa MPOCTBIX BELIECTB — TIaJIONEHOB.
XuMHUeCcKHe CBOMCTBA Ha HpHUMepe Xjopa (B3aMMOJCHCTBHE C MeTallJlaMH, HeMeTallJlaMH,
menouamu).  Xnoposopopor. ConsiHas KUCIOTa, XUMHUYECKME CBOMCTBA, IIOJy4YEHHUE,
npuMeHeHue. JlefcTere Xiaopa v XJIOPOBOAOPOAAa Ha OpraHr3M 4yesoBeKka. BakHele XJI0pu sl
U X HaAXOXKJIEHUE B IIPUPOJE.

Obmas xapaktepuctuka s1eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTernmeHu okucieHus. CTpoeHune M (U3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB —
KHUCJIOpOAa U Cepbl. AJUIOTPOMHBIE MOAU(PHUKAIIMU KHCIOPOAAa U cepbl. XUMUYECKHE CBOICTBA
cepsl. CepoBomopof, cTpoeHue, (U3NUECKHe M XUMHUYECKHe CBOMCTBA. OKCHUIBI CEphl Kak
IPEACTABUTENN KUCIOTHBIX OKcHJOB. CepHas Kucinora, pU3NYECKME MU XUMHUYECKHE CBOMCTBA
(oOume kak MNpeNCTaBUTENs Kiacca KUCIOT U cneuudpuueckue). XUMHUECKHUE PEaKIUH,
JeXallue B OCHOBE IPOMBIIUICHHOIO CIIOCO0a MOJydeHUs CepHOM KHUCIOThl. IIpumeHeHue
cepHol KuCI0Thl. COIM CepHON KUCIIOTHI, KaUeCTBEHHas peakius Ha cyiabdar-uoH. Haxoxnenue
ceppl M e COCIMHEHUH B HpUpoAe. XUMHYECKOE 3arpsA3HEHHME OKpYKaIOLIEH Ccpenbl
COEIMHEHUSIMH Cepbl (KHUCIOTHBIE JOXAM, 3arps3HEHHE BO3JyXa U BOJOEMOB), CHOCOOBI €ro
IPEAOTBpAlIECHUS.

OOmas xapakTepucTuka 371eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHsSI aTOMOB,
XapaKTepHbIC CTENEHW OKHUCICHUSA. A30T, pacHpoCTpaHEHHE B MpUpoae, (U3MYECKHEe H
XUMHU4ecKue cBorictBa. KpyroBopor azota B npupone. AMMHAK, ero GU3HUECKUe U XUMHUECKHE
CBOMCTBa, MoyyyeHue U npuMeHeHune. Coim aMMOHUS, UX GU3NUYECKHE U XMMHUYECKUE CBOWCTBA,
npumeHeHnue. KadecTBeHHas peaknus Ha MOHBI aMMOHMS. A30THas KUCJOTa, €€ IMOIy4eHHE,
¢usnyeckne M XMMHYECKHME CBOMCTBa (0oOmMe Kak MpEACTaBUTeNs Kiacca KHCIOT U
cneunduueckue). lcnonp3oBaHue HUTPATOB M COJe aMMOHMSI B KayeCTBE MHHEpAaJIbHBIX
ynoopernii. XuMHUYECKOe 3arpsi3HEHNUE OKPYKAIoIIel Cpebl COSNMHEHUSIMU a30Ta (KUCIOTHBIS
JOXKIM, 3arpsi3HEHHE BO3yXa, MOYBBI M BOJOEMOB). Dochop, amaoTpomHble MOAU(DUKAITIH
doctopa, dpusnueckue n xumuueckue csoictBa. Okenp docdopa (V) u docdopnas kucinora,
¢u3nuecKkue W XMUMHYECKHE CBOICTBa, moiydeHue. Vcnonp3zoBanume ¢(ochaToB B KauecTBe
MUHEpAJIbHBIX YI00pEHUH.

OOmas xapaktepuctuka 31eMeHTOB I[VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKUCJIEHUS. YTIepoll, auIOTPOIHbIe MOAN(UKALINH, PACIPOCTPAHEHUE B
npupoze, Gpu3nuecKkue U XuMUYecKue cBoicTBa. AncopOuus. KpyroBopor yriepona B mpupo/ie.
Oxcuapl yriaepona, ux Gusnueckue U XUMUUYECKHUE CBOMCTBA, NEHCTBUE HA KUBbIE OpraHU3MBI,
MOJIyYCHHE U TIPUMEHEHUE. DKOJIOTHYECKre MpoOIeMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (1V),
TUIoTe3a IJI00aJbHOr0 MOTEIUICHNs KJIMMaTa, MapHUKOBBIA 3¢ ¢eKkT. YrojabHas KUCIOTa U eé
coiM, uX (u3Mueckrue M XUMHMYECKHE CBOICTBA, IOJlydeHME U IpuMeHeHHe. KauecTBeHHas
peakuuss Ha KapOoHaT-uMoHbl. Mcmomb3oBaHue  KapOOHaTOB B ObITY,  MEIUIIMHE,
IPOMBILIIEHHOCTH U CEJIbCKOM XO035IHCTBE.

[lepBoHavasibHbIE MOHATHS 00 OpPraHMYECKHX BELIECTBAX KaK O COEAMHEHHSX Yriepoja
(MeTaH, S5TaH, STWJIEH, aLETWIEH, JTaHOJ], TIJIMUEPUH, YKCycHas KkucioTa). IlpupoaHbie
UCTOYHUKHU YTIJIEBOAOPONOB (yrojb, NMPUPOAHBIA ra3, HedTh), HPOAYKTHI HX MepepaboTKu
(OeH3MH), UX POJb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE O OMOJIOTHYECKH Ba)KHBIX BEIECTBAX:
KHUpax, Oenkax, yrieBoJaX — W HX pOJM B JKU3HM UelOBeKa. MarepHaabHOE EIHHCTBO
OpPraHUYECKUX U HEOPTraHUUECKUX COECAMHEHUH.

Kpemnuii, ero Qusnueckue M XUMHYECKHE CBOMCTBa, MOJyuye€HHUE U IPUMEHEHHE.
CoenuHenuss kpeMHusi B mnpupone. OOmme mnpencraBieHuss o0 oxcuiae kpemuus (1V) wu
KpeMHHEBOH kucioTe. CUIMKAThI, UX UCIIOIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelmme



CTPOUTENbHBIE MaTepUabl: KEepamMHuKa, CTEKJIO, IEMEHT, OeToH, jxene300eToH. I[Ipobiembl
0€30I1aCHOr0 HCI0JIb30BAHUS CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU.

Xumuueckuit IKcnepumenm:

u3yueHue o0pa3loB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHCIIOTHI, IPOBEIACHHE
KayeCTBEHHbIX PEaKIMi Ha XJIOPUJ-UOHBI U HAOJIIOJEHHE NPU3HAKOB UX NMPOTEKAHUS, OIBITHI,
oTpakaromue (U3NYECKue U XMMHUYECKHE CBOICTBa TajoreHoB M WX COETUHEHHH (BO3MOXKHO
UCIOJb30BAaHUE BHJIEOMATEPUAIIOB), O3HAKOMJIEHHME C 00pa3lamMHu XJIOPUAOB (TaJOreHHI0B),
O3HAaKOMJIGHHE ¢ o0pa3namMu cepel M €€ COCIMHEHUSMH (BO3MOXKHO HCIIONb30BAaHUE
BUJICOMaTepUasoB), HaOmoneHHe mpomecca OOyrjaMBaHMsA  caxapa TOA  JACHCTBHEM
KOHIIEHTPUPOBAHHOM CEpHON KHUCIIOTHI, N3Yy4EHHE XMMHYECKHX CBOMCTB pa30aBIEHHON CEpHOM
KHUCJIOTHI, MPOBE/IEHNE KaueCTBEHHOW peakuuu Ha cyinb(aT-uoH U HaOnrofeHue mpu3Haka eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (U3NYECKUMHU CBOMCTBaMH a30Ta, ¢ocdopa M UX COEAWHEHUN
(BO3MOXKHO M CITOJIb30BaHNE BUICOMATEPHAIOB), 0Opa3liaMu a30THBIX M (HOCHOPHBIX yI0OpEHHIH,
[OJyuyeHHe, coOupaHue, pacro3HaBaHUE M U3YYEHHE CBOICTB aMMHUaKa, IPOBEACHUE
KauyeCTBEHHbIX peaKkUMi Ha HOH aMMOHMS U QochaT-MOH M H3ydyeHUE NPU3HAKOB HX
IPOTEKaHUs, B3aUMOJAEWCTBUE KOHLIEHTPUPOBAHHOW a30THOM KHCIOTHI C MEIbI0 (BO3MOXHO
UCIOJb30BAaHUE BHUIEOMATEPUATIOB), M3y4EHHE MOJeJed KPHCTAUIMYEeCKUX pPemeETOK aiMmasa,
rpaduta, ¢yiepeHa, O3HAKOMIIEHHE C MPOIECCOM aAcOpOLUU PACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YTJIEM M YCTPOICTBOM MPOTHBOrasa, MoilydyeHue, cooupanue, pacrno3HaBaHue
U U3y4EHUE CBOWCTB YIJIEKUCJIOIO ra3a, MpOBEIEHHE KauyeCTBEHHbIX peakUMi Ha KapOoHAT U
CWIMKAaT-MOHBl M M3Y4YCHUE IPU3HAKOB HX IIPOTEKAHMs, O3HAKOMJICHHE C MPONYKLIHEH
CHWJIMKAaTHOM NPOMBIIUIEHHOCTH, PELIEHUE JKCIIEPUMEHTAIBHBIX 3aj1ad 1o Teme «BaHelmme
HEMETaJUIbl U UX COCAMHEHUS.

MeTa/Li1bl M UX COCIMHEHUS

OOmiasi xapakTepUCTUKa XUMHUYECKUX DJJIEMEHTOB — METaJUIOB Ha OCHOBAaHUU UX
nosioxxeHus B llepuognueckoil cucreMe xumMuueckux 3jeMeHToB . 1. MenzaeneeBa u cTpoeHus
atoMoB. CTpoeHue MerauioB. Merajumueckass CBsI3b M METAJUIMYECKas KPHUCTAJLIMYECKas
peméTka. DJIEKTPOXUMHUYECKUM Pl HanpsokeHUHW MetainnoB. DU3MYEecKue M XHUMHUYECKHE
coiicTBa MerauoB. O0mme crocoObl moaydeHus: MetanaoB. [ToHATHE O KOPPO3UU METAJUIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT KOppo3uH. CIiaBsl (CTajib, 49yryH, IO PATIOMHHAN, OpOH3a) U
UX IPUMEHEHHUE B ObITY U MPOMBILIIEHHOCTH.

[Ilenounble MeTaUIbL: MOJOKEHHUE B [lepronnueckoil cucteMe XUMUYECKUX 3JIEMEHTOB /.
N. MenpaeneeBa, CTpo€HUE UX aTOMOB, HaXxOXJeHUE B npupone. Pu3nueckue U XUMHUYECKUe
CBOIicTBa (Ha mpumepe HaTpus U Kaius). OKCUABI M THAPOKCUIIBI HATpus U Kanud. [Ipumenenue
IIEJIOYHBIX METAJUIOB U UX COEIUHEHUM.

[[leroyHO3EMENBHBIE METAJUIBI MAarHuii M KajabUui: nosnoxenue B Ilepuonnueckoit
cucreMe xumudeckux aiemeHToB [[. M. MenpaeneeBa, cTpoeHME WX aTOMOB, HaXOXIECHHE B
npupozae. Ou3znyeckrue U XMMUUYECKHE CBOMCTBA MarHus U Kanblius. BakHellme coequHeHus
KaJbIHs (OKCUI, THAPOKCHI, CONH). JKECTKOCTD BOJBI U CIIOCOOBI €€ yCTpaHeHUsI.

Amomunuil: nonoxenue B llepuonuueckoil cucreme xumuueckux saemeHToB J[. U.
MenneneeBa, CTpoeHHE aTOMa, HaXOXAEHUE B Ipupoje. PU3nueckne U XMMUYECKHE CBOMCTBA
amoMUHMS. AM@OTEpHbIe CBONCTBA OKCHJIA U THIPOKCUA AIFOMUHUS.

Kenezo: mnonoxenue B Ilepuonuueckoil cucreme xumuueckux isnementoB J[. H.
MeHnpieneeBa, CTpO€HUE aTOMa, HAXOXKAEHUE B Npupoje. PU3NUECKUe U XMMUYECKUE CBOMCTBA
xene3a. Okcuabl, ruapokeuabl U coiu skenesa (1) u xenesa (I11), ux cocraB, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHHME C o0pa3llaMd MEeTa/sIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMICTBaMH,
U3yYEHUE pE3yJIbTaTOB KOPPO3MH METAJJIOB (BO3MOYKHO HCIIOIb30BAaHUE BUIEOMATEPUAJIOB),
0COOEHHOCTEH B3aMMOACHCTBUS OKCHJIA KaJbIMS M HATPHS C BOAOH (BO3MOXHO HCIIOJIb30BaHUE
BHUJIEOMATEPUAJIOB), UCCIIEOBAHUE CBOWCTB >KECTKOM BOJIBI, IIpoLlecca FOPEHHs XkKeje3a B



KHuciopoAe  (BO3MOXKHO — HCIIOJBb30BAaHHE  BUIEOMATEpPUAIOB), IPU3HAKOB  IPOTEKAHUs
KaueCTBEHHBIX PEAaKIMi HAa MOHBI: MarHus, KaJblUs, aJlOMUAHU, ITUHKA, xene3a (II) u sxenesza
(I1I), menu (II), HaGrOIeHUE U ONKCAaHUE MPOLECCOB OKpAIIMBaHUS IUIAMEHHM MOHAMU HATpHs,
Kamus U Kauplus (BO3MOXKHO HCIIOJIb30BaHUE BUACOMATEPUATIOB), HCCIENOBaHNE aM(OTEPHBIX
CBOMCTB r'MIPOKCHIA aJTFOMUHUS U TUIPOKCHAA LIMHKA, PEIICHUE SKCIIEpUMEHTAIbHBIX 3a7a4 10
TeMe «BakHelme MeTabl U UX COCIUHEHUS.

XHMMHSA M OKPYKAKOIIAA cpea

Bemectsa u MaTepuansl B MOBCEAHEBHOW KU3HU 4eEJIOBEKAa. be3onmacHOe UCIOIb30BaHUE
BELIECTB M XUMHUYECKUX peakuuii B ObiTy. IlepBas moMouis npuM XMUMHUYECKHX OXKOrax H
OTpaBJICHUSAX.

XUMHUUYECKOE 3arpsi3HEHUE OKPYKaIoIIen cpeabl (penesibHast JOMyCTUMasi KOHIICH TpaIus
BeniecTs, nauee — [1JIK). Ponb xumMuu B pemeHnn 5K0JI0ruueckuX mpodieM.

Xumuueckuii IKcnepumenm:

u3yueHue o0pasloB MaTepUasoB (CTEKIIO, CIIJIaBbl METAIJIOB, TOJMMEPHBIE MaTEpPHAIbI).

Mescnpeomemmnuie ceéa3zu

Peanuzanus MeXnpeaMeTHBIX CBSI3€M MPU U3YyYEHUHU XUMUHU B 9 Kilacce OCYILECTBIIAETCS
yepe3 MHCIOJIb30BaHHE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TOHATUN, Tak U  TOHATHIA,
SABJIFOLIIMXCS CUCTEMHBIMHU JIJIS1 OTJEIbHBIX IPEAMETOB €CTECTBEHHO--HAyYHOT'0 LIUKJIA.

OOmme ecrecTBEHHO-HAyYHbIE MOHSTHUS: HAy4HbIM (akT, THIOTE3a, 3aKOH, TEOpPHs,
aHanM3,  CUHTE3,  KJaccu(ukamus,  MEpUOAMYHOCTh,  HaOIIOJEHHE, HKCIIEPUMEHT,
MOJICTUPOBAHUE, U3MEPEHUE, MOJIEITb, SBJICHUE, MAPHUKOBBIN A(H(PEKT, TEXHOIOTUsI, MAaTEPHUAIIBI.

®dusuka: wMaTepusi, aToOM, DOJEKTPOH, TMPOTOH, HEHUTPOH, WOH, HYKIHJ, HW30TOIIBI,
paOaKTUBHOCTb, MOJIEKYJa, D3JIGKTPUYECKHI 3aps, MPOBOAHUKH, IOIYINPOBOJHUKH,
TUDIIEKTPUKH, (DOTOIIEMEHT, BELIECTBO, TeJI0, 00BhEM, arperaTHoe COCTOSHHUE BEIIeCTBA, ras,
pacTBOp, pPACTBOPHMOCTh, KPHCTAJUIMYECKas pEIIETKa, CIUIaBbl, (U3MYEeCKue BEIMYUHBI,
SMHUIIBI U3MEPEHH S, KOCMUYECKOE MPOCTPAHCTBO, IJIaHETHI, 3BE311b1, COHIIE.

buonorust: ¢otocunTe3, npIXaHue, O6uocdepa, sKocucrema, MHUHEpaJbHbIE yI0OpeHwUs,
MHUKPODJIEMEHTBI, MAaKPOJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

l'eorpadus: atmocdepa, rtumpochepa, MUHEpadbl, TOpPHBIE MOPOIbI, TOJE3HBIC
HCKOMaeMble, TOIJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI ITO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JINYHOCTHBIE pe3yNbTaThl OCBOCHUS NPOrpaMMBl OCHOBHOTO OOIIEro 00pa3oBaHUS
JOCTHTAIOTCS B X0/Ie OOYUCHUSI XUMHUU B CMHCTBE YUEOHOI M BOCITUTATEIBHOM J1eSTEILHOCTH B
COOTBETCTBHHM C  TPAJAUIMOHHBIMH  POCCHMCKUMH  COIHOKYJIBTYPHBIMH M  JYXOBHO-
HPaBCTBEHHBIMH IEHHOCTSIMH, TIPUHATHIMH B OOIIECTBE MPaBHJIAMH M HOPMaMU TOBEICHHS H
CIOCOOCTBYIOT MPOIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHUSI U COLIMATM3AINHN O0YJIaArOIINXCSl.

JIM9HOCTHBIE PE3YJbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CHCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPUEHTAIIMH M PACIIUPEHUE OMbITA JCATEIBHOCTH Ha €
OCHOBE, B TOM YHUCJIC B YACTH:

1) maTpMOTHYECKOT0 BOCIIUTAHMA:

[IEHHOCTHOT'O OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUIECKOMY H HAYIHOMY
HACIIC[INIO, TIOHUMAHUsl 3HAYCHUS XHMHYECKOH HAyKd B JKU3HU COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIIQJIETh JOCTOBEPHON HH(OpMAamueld O MeperoBhIX TOCTHKEHUSX U OTKPBITHIX
MHUPOBOM U OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MUpa U 00IIeCTBa;

2) TPa’KIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABICHUS O COIMAIBHBIX HOPMax W MPaBWIAX MEKIUYHOCTHBIX OTHOIICHWH B
KOJIJICKTUBE, KOMMYHHUKATHBHOU KOMIIETEHTHOCTH B OOIIECTBEHHO  TIOJIE3HOM,
y4eOHO-NCCIIeAOBATEILCKOW, TBOPYECKOW M JAPYIHMX BHJIAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHO0Opa3HOI COBMECTHOM AEATEILHOCTH MIPU BBHITOIHEHUH YUeOHBIX, TO3HABATENbHBIX 33124,
BBIMIOJIHEHUH XHMHYECKHUX OJKCIEPUMEHTOB, CO3JaHUH YYE€OHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUI0 M B3aWMOIIOMOIIM B TMPOIECCe 3TOM Y4eOHOH NeaTeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEICHUE M IOCTYNKH CBOMX TOBAPUIICH C TMO3WUIUUM HPABCTBCHHBIX W
NPAaBOBBIX HOPM C y4ETOM OCO3HAHUS IMOCIEACTBUN TIOCTYIKOB;

3) HEHHOCTH HAYYHOTO NO3HAHMSI:

MHUPOBO33PEHUECKHE  TPEACTABICHUS O  BEIIECTBE M  XUMHYECKOM  peaKIuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO DPa3BHTHS HAyKH M COCTABIIAIOLIME OCHOBY IS
MOHWMAaHUS  CYIIHOCTH HAyYHOW KApTUHBI MHpa, TPENCTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI MPHPOJIBI, B3aMMOCBS3SIX YEJIOBEKa C MPUPOIHOM CPEIoi, O POIH
XMMHH B ITO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTeNbHbIE MOTHBBI, HANpaBlIEHHbIE Ha IMOJIydeHHE HOBBIX 3HAHUN MO XHMHH,
HEOOXOoAWMbIe Uil OOBSCHEHHS HAOIOaeMbIX TIPOIECCOB W SBICHHWH, IO3HABATEILHOM,
WH(OPMAITMOHHOW ¥ YHTATEIbCKOUW KYJILTYPhI, B TOM YU CJIC HABBIKOB CAMOCTOSATEIHHON pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIMTEPATYPOH, JOCTYITHBIMU TEXHUYECKUMHU CPEICTBAMH
MH(GOPMAIIMOHHBIX TEXHOJIOTHl;

UHTEepeC K OOy4YEHHIO W TO3HAHUIO, JIIOOO3HATENbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camMo00pa30BaHUIO, MPOSKTHOW M HMCCIENOBATEIbCKON JEITeIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPABIICHHOCTH ¥ YPOBHS O0YYEHUS B aJbHEHIIIEM;

4) hopMHpOBaHMS KYJIbTYPbI 310POBbSI:

OCO3HAHWE IEHHOCTH JKWU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO,
YCTaHOBKM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE IMOCIEIACTBUI W HEMPHUSATHE BPETHBIX
npHUBbIUCK (YHmOTpeOJICHUSI aJIKOTrOojsl, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOJIOCHUS
npaBusl 0€30MacHOCTH MPH OOpaIleHWH C XUMHUYECKMMHU BEIIECTBAMH B OBITY U pealbHOM
KU3HU;

5) Tpya0BOIro BOCIIMTAHUS:

UHTEpEC K MPAKTUIECKOMY M3Y4YeHHIO Tpodeccuil u Tpya pa3IuyHOro poja, yBaKEeHUE K
TpyAy ¥ pe3yibTaTaM TPYJIOBOW JEATeIbHOCTH, B TOM UYHCJIE€ HAa OCHOBE MPHMEHEHUS
MPEAMETHBIX 3HAHWW IO XMMHH, OCO3HAHHBIA BHIOOp WHAMBUAYILHOW TPACKTOPUHU



MPOAOJDKEHUsT 00pa30BaHUS C YYETOM JMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEIHOW MpOopecCHOHAIbHOU EATENbHOCTH U
pa3BUTHs HEOOXOAUMBIX YMEHUN, TOTOBHOCTh aIalITUPOBATLCS B PO ECCHOHATBHON CpeIe;

6) 3K0JI0rNYecKOTr0 BOCIIHTAHMSA:

9KOJIOTMYECKHU 1EJIECO00pa3HOEe OTHOIICHHUE K MPUPOJE KaK MCTOUHMKY KU3HHU Ha 3emIie,
OCHOBE €€ CyIEeCTBOBAaHMS, TTOHMMAaHUE IEHHOCTH 370pOBOro0 M Oe3omacHOro olpasza >KW3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (M3MYECKOMY U TICHXHUYECKOMY 3I0pPOBBIO,
OCO3HAHUE [[EHHOCTH COOJIIOJICHUS MPaBUJI OE30MaCHOTO MOBEIACHUS ITpH paboTe ¢ BelecTBamH,
a TaKXe B CUTYalUsIX, YT POXKAIOIIUX 3I0POBBIO U KU3HHU JIIOJIEH;

CIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJNy4yaeMbIe MPU W3YYCHHH XUMHH, IS PEHICHHS
3a/1a4, CBS3aHHBIX C OKPYXKAIOIIEH MTPUPOIHON CPEIOM, JIJIsl TIOBBIIIICHUST YPOBHSI 9KOJIOTHYECKOM
KYJIbTYPbI, OCO3HAHHS TJIOOAIBHOIO XapakTepa SKOJOTHYECKUX MPOOJIeM U IMyTel WX PEIICHHS
MOCPECTBOM METOJOB XMMHH, KOJIOTHUECKOTO MBINIJICHUS, YMEHUSI PYKOBOACTBOBATHCS UM B
MMO3HABATEJIbHOW, KOMMYHHUKAaTUBHON U COLIMAJIbHOM MPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MertanmpenMeTHBIX pe3yJdbTAaTOB BBLACISIOT 3HAUYUMBIE 11 (OPMUPOBAHUS
MHUPOBO33pEHHs OOIeHayYHble MOHATUS (3aKOH, TEOpHs, MPHUHIIMI, TUIIOTe3a, (PakT, cucrema,
MPOIIECC, SKCIIEPUMEHT U JPYTroe.), KOTOPbIe UCHOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISAIOT Ha OCHOBE 3HAHUH M3 ATUX MPEAMETOB (OPMHUPOBATH MPECTABICHUE O
[EIOCTHON HAay4yHOW KapTHHE MUpPA, U YHUBEpcaJbHbIC y4eOHbIC NCHCTBUS (ITO3HABATENbHEIC,
KOMMYHUKATUBHBIE, PETYISITUBHBIC), KOTOpbIe ObOecrneunBaioT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSTEIILHOMY TUIAHUPOBAHUIO M OCYIIIECTBIICHUIO YUYEOHOM IEATeITbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCAIbHbIE YUeOHbIe 1eCTBUS

Ba3oBble JJornuyeckue geiicTBUA:

YMEHUSI HCMOJB30BaTh MPUEMBI JIOTUYECKOTO0 MBIIUICHUS TPH OCBOCHWUW 3HAHUM:
pPacKpeIBaTh CMBICI XHUMHYECKHX TOHSTHH (BBIACNATH WX XapaKTEpHbIE MPHU3HAKH,
YCTaHaBIMBATh B3aWMOCBS3b C JPYTUMU MOHSATUSMHU), UCIOIb30BATh MOHATUS 1JI OObSICHEHUS
OTHENbHBIX ()AaKTOB M SIBJICHUH, BBIOMPATh OCHOBAHUS W KPUTEPHH ISl KiaccH(DUKaIuu
XMMHYECKUX BEIIECTB U XMMHYECKUX PEaKLUW, YCTAHABIMBATH MPUYNHHO-CIEACTBEHHbIE CBSI3U
MEXTy 00bEKTaMU U3yUCHUS, CTPOUTH JIOTHICCKUE PACCYKICHUS (MHIYKTUBHEIC, 1CTYKTUBHBIC,
10 aHAJIOTHH), CJIATh BBIBOABI U 3aKITIOUCHUS;

yMEHUE MPUMEHSITh B TMPOIIECCE MO3HAHUS TMOHATHS (MIPEIMETHBIC W METalpeaMETHBIE),
CUMBOJIMUYECKHE (3HAKOBBIC) MOJENHU, HCIOIb3yeMble B XHUMHH, MPEOOPa30OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMUU MOJICNIbHBIE MPEICTaBICHUS — XUMHUYECKHI 3HAK (CUMBOJ 3JIEMEHTA),
xuMu4eckas (opMmyna W ypaBHEHHE XUMHUYECKOM pEaKIUu — TNpU pelIeHHH Yy4eOHO-
[IO3HABATEJIbHBIX 3aJay, C Y4YETOM HTHUX MOJEJBHBIX IIPEJICTABICHUM BBIABIATE U
XapaKTepHU30BaTh CYLIECTBEHHbIE MPHU3HAKU H3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIECTB U
XUMHUYECKUX PEaKUUd, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEACTBEHHbBIE CBSI3U U
MIPOTUBOPEUHUSI B U3y4a€MBbIX IIPOLIECCAX U SBJICHUSIX.

Ba3oBble uccienoBare/ibCcKue 1eCTBUSA:

YMEHHUE HCIOJh30BATh IMOCTaBJIECHHBIE BONPOCHI B KAa4eCTBE MHCTPYMEHTA MO3HAHUS, a
TaK)K€ B KA4eCTBE OCHOBBI i (OPMUPOBAHMS THUIIOTE3bl IO MPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

npuoOpeTeHne OmbITa MO IJIAHHUPOBAHUIO, OPraHHU3aIMU U MPOBEICHHUIO YUYCHHYECKUX
HKCIEPUMEHTOB, YMEHHE HAOI01aTh 3a X0JI0M MPOoLecca, CAMOCTOSITEIbHO IPOrHO3UPOBATH €0
pe3ynbTar, (HopMyaHpoBaTh OOOOIICHWS W BBIBOABI MO pE3yJbTaTaM MPOBENEHHOTO OIbITA,
WCCIIEIOBAHMUSI, COCTABIISATh OTUET O MPOJIETAaHHON padoTe.

Pabora ¢ nungopmanueii:

yYMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATh HHPOPMAIUIO PA3IHMUHBIX BH]IOB
1 (OpM TPEICTABICHHUS, TOTYYaEMYIO U3 Pa3HbIX UCTOUHUKOB (Hay4HO-TIONYJIsIpHAs JIUTEpaTypa



XHUMUYECKOTO CONEPXKAaHMSA, CIPAaBOYHbIE Moco0Ous, pecypcsl IHTepHETa), KPUTUYECKH
OLICHUBATH TPOTHBOPEUMBYIO U HEIOCTOBEPHYIO HHPOPMALIUIO;

yMEHHUE TIPUMEHSATH pa3InIHbIe METOABI ¥ 3allPOCHI MIPH TIOUCKE U 0TOOpe MH(POPMALIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX IS BHITIOJHEHUS! y4eOHBIX U MMO3HABATENbHBIX 3314
ONpenenéHHOro THUIA, MPHOOpETeHHE OmbiTa B 00JACTH HCIONB30BAHHUS HH(POPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTH, OBJIAJICHHE KYIbTYPOH aKTHBHOT'O MCIOJIb30BAHUS PA3IUIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMANBbHYIO (OpMY MpEICTaBICHHS
UHPOPMAIMM M WDIIOCTPHPOBATH pEIIaeMble 3a/la4ll HECJIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu opmamu rpauky ¥ ©X KOMOMHALIMSIMU;

YMEHHE HCIONb30BaTh M aHAJIU3UPOBATh B Ipolecce y4eOHOH M HCCIIeIOBaTENhCKON
JEeSITETbHOCTH WH()OPMAIIHIO O BIMSHUH MTPOMBIIUIEHHOCTH, CEJIhCKOT'0 X03sHCTBA U TPaHCIOPTA
Ha COCTOSIHUE OKPYXKAIOIIEeH IPHPOTHON CPEIbI.

KoMMmyHuKaTHBHBIC YHUBEpPCATbHbIE YUeOHbIEe JeHCTBUSA:

yMEHUsl 3aJaBaTb BONPOCHl (B XoJe auanora W (WJM) JOUCKYCCHM) MO CYIIECTBY
o0cykIaeMoil Tembl, (OPMYIHpPOBATH CBOM NPEIJIOKEHHS OTHOCHUTENBHO BBIIOJHEHUS
MPENJIOKEHHON 3a/1auu;

YMEHHUSI MIPEICTABIATH OMydEHHbIE Pe3yIbTaThl TO3HABATEILHOM NESTeTbHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JeNiaTh MPE3CHTALUI0 PE3yJbTATOB BBIIOJHEHUS XHUMHUYECKOTO
SKCIEpUMEHTa (J1abOpaTOPHOrO OMbITa, JAOOPAaTOPHON pPabOTHI MO KCCIEAOBAHHIO CBOWCTB
BEIIECTB, YIEOHOTO MTPOEKTA);

yMEHHUSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOH IO3HABATEINbHOW H
HCCIIEZIOBATEIbCKOM J1€ATEIbHOCTH MPU PELIEHUH BO3HMUKAIOIIMX Hpo0JieM Ha OCHOBE YuéTa
OOIIMX HHTEPECOB M COIJIACOBAHHS MO3MIMN (00CYXJeHUs, OOMEH MHCHHSIMH, «MO3TOBBIC
HITYPMBI», KOOPAWHALIUS COBMECTHBIX JCHCTBUM, ONMpeeleHIe KPUTEPUEB IO OLIEHKE KauecTBa
BBITMIOJIHEHHOM paboThI U JpyTHE).

PeryasiTuBHBIE YHHBepPCATbHbIE yueOHBbIE 1eiiCTBHUS:

YMEHHUE CaMOCTOSTEIHHO OMPENEeNsTh [EeNU AeITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBAaTh W TIPH HEOOXOAMMOCTH KOPPEKTHPOBATh CBOK JESTEIBHOCTh, BBIOMPATH
HaumOonee dD(QQeKTUBHbIE CHOCOOBI pelleHHs y4eOHBIX ¥ [O3HaBAaTENbHBIX  3ajad,
CaMOCTOSITEIIFHO COCTABIIATH WM KOPPEKTHPOBATH MPEIJIOKEHHBIM aIrOpUTM JEeHCTBUH TpU
BBIMIOJIHCHUN 33JaHUi C Y4ETOM TMONYYCHHS HOBBIX 3HAHMH 00 HM3ydyaeMbIX OOBEKTaX —
BEIIIECTBaX U PEAKIUIX, OIEHUBATh COOTBETCTBUE MOJYUYCHHOTO pe3yiibTaTa 3asBICHHON I[N,
YMEHUE HCIOJb30BaTh M aHAIN3UPOBATh KOHTEKCTHI, MPEJIaracMbIe B YCIOBUH 3aIaHHHA.

HNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mpeaMETHBIX pE3yJNbTAaTOB IO OCBOCHUIO 00S3aTEIBHOTO COJEpIKAHMS,
YCTaHOBJIECHHOT'O JIaHHOM (enepanpHOM pabodel mporpaMMoil, BBIAEISAIOT: OCBOEHHBIE
OOy4aloUIMMHKCS Hay4YHble 3HAHHS, YMEHHS M CIOCOOBl JAeicTBUiA, crneuuduueckue A
npeAMETHON o0nacTu «XuMUs», BUIBl ACITEIbHOCTH IO TOJYyYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIpeTalnu, IPeodpa3oBaHUI0 ¥ MPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYallUsX.

K xoHmy oOyuenust B 8 kJiacce mpeaMeTHBIE Pe3ylbTaThl HA 0A30BOM YpPOBHE JIOJDKHBI
OTpaxkaTb C(HOPMHPOBAHHOCTh y O0yUAIOMINXCS YMEHUN:

® pacKphIBAaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUN: aTOM, MOJEKYJa, XUMUYECKHI

DIIEMEHT, TPOCTOE BEIIECTBO, CJIOKHOE BEIIeCTBO, CMeCh (OJHOpOAHAS H
HEOJHOPOHAs), BAJCHTHOCTb, OTHOCUTEIIbHAs aTOMHas M MOJIEKyJsIpHas Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHas Macca, MaccoBas JOJS XUMHUYECKOIro
DJIEMEHTAa B COCTUHEHHWH, MOJISIPHBIA OOBEM, OKCHI, KHCIIOTa, OCHOBAHHE, COJIb,
AIIEKTPOOTPULIATENILHOCTD, CTENIEHb OKMCIICHHS, XUMUYECKasl PEaKIHs, KJIacCUPHKAIIHS
pEaKIHii: peaKuy COSTUHEHHS, PEAKIINH PA3JIOKEHUsI, PEaKIIMU 3aMeIleHU s, PEaKIIuN
oOMeHa, 9K30- ¥ SHJIOTEPMUUYECKUE PEAKIUH, TEITOBON dPQEKT peakiuu, siApo aToma,
AIIEKTPOHHBIN CIIOH aToMa, aTOMHasi OpOUTalb, paAlyC aTOMa, XUMUYECKas CBS3b,



NOJISIpPHAsE U HEMoJIIpHasi KOBAaJIGHTHasl CBSI3b, MOHHAs CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBast 101 BEIeCTBA (MPOLIEHTHAs! KOHIIEHTpAI|s) B paCTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX IMOHSTUM U MPUMEHSTh 3TH
MOHSTHS IIPU ONMCAHUU BEILIECTB U UX MPEBPAILECHUI;

UCIOJb30BaTh XMMHUYECKYI0 CHMBOJHMKY [IJII COCTaBiCHHUS (OpPMYJT BEIIECTB U
YPaBHEHMI XUMHYECKUX PEAKIIU;

ONpeNeNsaTh BaJCHTHOCTh AaTOMOB 3JIEMEHTOB B OHMHApHBIX COEIUHEHUSX, CTEMEHb
OKHUCJICHUSI 3JIEMEHTOB B OHHApHBIX COEIWHEHUSX, NPUHAJISKHOCTh BELIECTB K
onpenenéHHOMY KJaccy COeQUMHeHHH 1o ¢opmynaMm, BHA XUMHYECKOH CBS3H
(KoBaJIeHTHAsI U NOHHASI) B HEOPTaHUYECKUX COCAMHEHUSX;

packpbiBaTh cMbich [lepuoanueckoro 3akonHa [[. 1. MenpaeneeBa: 1eMOHCTPUPOBATH
[IOHMMaHHE MEPUOANYECKON 3aBUCHUMOCTH CBOWCTB XUMHUYECKHX JJEMEHTOB OT HX
nonoxkeHuss B Ileprmonuyeckoil cucTeMe, 3aKOHOB COXpPAaHEHHMs] MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOT'O YUEHUsI, 3aKOHAa ABOrajpo;

OMHUCHIBATH M XapaKkTepuszoBaTh TabmumuHylo Qopmy Ilepuognueckoit cucTemsl
XUMHUYECKUX 3JIEMEHTOB: pa3iNyaTh MOHATHS «rjaBHas noArpymmna (A-rpymnmna)» u
«mobounass moarpynna (b-rpymma)», mansie u OoJbIIME MEPUOMABI, COOTHOCUTH
0o0o03HaueHUs, KOTOpble UMetoTcsl B Tabmuie «llepmonnueckas cucremMa XUMUYECKUX
anemenToB [I. . MenneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XMMHMUYECKUX DJIEMEHTOB (cocTaB M 3apsii sapa, oOIIee 4YHCIO 3JIEKTPOHOB U
pacnpeneseHue ux 1o 3J1eKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATH XUMUYECKUE 3JIEMEHThI, HEOPraHUYECKUE BEIIECTBA, XUMUUECKUE
peakuuu (IO YMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMHM BELIECTB, MO TEMJIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX
KJIAaCCOB, MOATBEpXAas  ONHCAaHWE TMpUMEpaMH  MOJEKYJSpPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHii;

IIPOrHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCHMOCTH OT MX KAau€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B Pa3INYHBIX YCIOBUSIX;
BBIUUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO Macchl BEILLIECTB, MaCCOBYIO
JIOJTI0 XUMHUYECKOT0 AJIEMEHTA 10 (PopMylie COSIMHEHNUS, MACCOBYIO JOJIO BEIIECTBA B
pacTBOpe, MIPOBOJUTH PACUETHI O YPABHEHUIO XUMHUECKOU peaKIIny;

MIPUMEHSATh OCHOBHBIE OIEpaliil MBICIUTEIBHOW NEATENbHOCTH — aHaJIW3 M CHHTE3,
CpaBHEHHUe, 0000IIeHHe, CUCTEeMAaTU3alluI0, KJIAacCH(UKAINIO, BBISIBICHHE MPHUUYUHHO-
-CJIEZICTBEHHBIX CBSI3€M — JJI1 M3yYEHHsI CBOMCTB BEIECTB U XMMHYECKUX pEaKIui,
€CTECTBEHHO-HAy4YHbIE  METOABl  IMO3HaHMS —  HaOJIoJeHHUE, U3MEpEHUe,
MOJIEITUPOBAHUE, SKCIIEPUMEHT (PEaJIbHbIN U MBICIICHHBIH ),

CllefloBaTh MpaBWJIaM TIOJb30BAHUS XUMHYECKOW Tocyaoili u  1abopaTOpHBIM
o0opynoBaHUEM, a TaKKe MpaBWiIaM OOpallleHHs C BEIIeCTBAMH B COOTBETCTBUU C
MHCTPYKIUSMHU IO BHINOJHEHHUIO JTaOOPaTOPHBIX XUMUYECKUX OIMBITOB O MOTYyUEHUIO
U COOMpaHHWIO Ta3000pa3HBIX BEHIECTB (BOAOpOJA M KHCIOPOIA), MPHUTOTOBICHUIO
pPacTBOPOB C ONMPENEIEHHON MacCOBOM J10JI€H pacTBOPEHHOIO BEIIECTBA, MJIaHUPOBATH
U IPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCJIOT C MOMOIIBI0 MHAUKATOPOB (IakMyc, GheHondraaenH, MeTHIOPaHXK U Ipyrue).

K koHIiy oOydeHus B 9 kjacce mpeaMeTHBbIE Pe3yibTaThl HA 0a30BOM ypPOBHE JIOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OO yUAIOLIMXCS YMEHHI:

PAacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX IMOHSITHH: XMMHUYECKUN DJIEMEHT, aToM,
MOJIEKYJIa, UOH, KATHOH, AaHUOH, IPOCTOE BEILECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTH,
AJIEKTPOOTPULIATENBHOCTb, CTENEHb OKHUCJIEHUS, XUMHUUYECKass pEeaKIus, XUMHUYeCKas
CBSI3b, TEMJIOBOM 3((PEKT peaklnu, MOJIb, MOJISIPDHBII 00BEM, PacTBOP, AIEKTPOJIUTHI,



HE3JIEKTPOJIUTHI, DJIEKTPOJUTUYECKas JUCCOLMAIUs, peaklUuu HOHHOro OOMEHa,
KaTajau3aTop, XMMHYECKO€ paBHOBECHE, OOpaTHMble U HEOOpaTUMBbIE pPEaKIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHbIE ~ PEAaKIUH,  OKUCIUTENb,  BOCCTAHOBUTEINb,
OKHCIIGHUE M BOCCTAHOBJICHHE, AaJUIOTpOnus, amMQpOTepHOCTh, XUMHUYECKas CBS3b
(koBaNleHTHAsl, WOHHAs, MeETAJNIMYecKas), KpUCTAUIMUecKas peniérka, Koppo3us
METaJVIOB, CIJIaBbl, CKOPOCTb XUMHYECKOH peakuuu, TMpeaesbHO JOMycTUMast
koHuenTpamus [1JIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX IMOHATUH M MPUMEHSTH 3TU
MOHATHS TIPHU OMMCAHUU BEIECTB M UX IMTPEBPAIICHUN;

UCMOJb30BaTh XMMHUYECKYI0O CHMBOJIMKY [UJII COCTaBi€HHUS (OpPMYJ BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLINM;

ONpenensaTh BAJCHTHOCTh M CTENEHb OKUCICHHMS XUMHUYECKHUX DJIEMEHTOB B
COEIUHEHMSIX pa3jMYHOrO COCTaBa, MPHUHAAIEKHOCTb BELIECTB K ONPEIEIEHHOMY
KJIacCy coequHEHui mo QgopmysiaM, BUA XUMHYECKON CBA3HM (KOBaJleHTHas, MOHHas,
MeTaJlINuecKkas) B HEOPraHWYECKUX COEAMHEHUSX, 3apsi HOHA MO XHUMHUYECKOH
dopmyne, xapakTep cpedbl B BOJHBIX PAacTBOPax HEOPraHMYECKUX COCIMHEHHH, THI
KPUCTAJUIMYECKON pelIETKH KOHKPETHOI'O BEIIECTBA;

packpbiBaTh cMmbich [lepuonnyeckoro 3akona JI. 1. MenneneeBa u AeMOHCTPUPOBATH
ero TOHMMaHUE: OMUCHIBATh M XapaKTepu3oBaTh TabauuHyo (opmy I[lepuoamueckoit
CHCTeMbl XMMHMYECKHX OJJIEMEHTOB: pa3nuyaTh MOHSITUSA «TJIaBHas moarpynmna (A-
rpynna)y u «mobouHnas mnoxarpymnmna (b-rpymnma)», Manbie W OOJIbIIME TIEPUOJBI,
COOTHOCUTh O00O3HaueHMs,, KOTOpblE€ MMEIOTCS B IEPUOJUYECKOW Tabmuie, ¢
YHCJIOBBIMU XapaKTEPUCTUKAMM CTPOCHHSI ATOMOB XMMMYECKUX JJIEMEHTOB (COCTaB U
3apsij sipa, o01Iee YUCIIO MEKTPOHOB U PACIIPEAEIIEHUE UX MO AJIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB JJIEMEHTOB H HX
COEIVHEHMH B Ipe/ieaax MajblX IIEPHUOJ0B U IVIaBHBIX MOAIPYII C Y4ETOM CTPOECHHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPraHMYeCKHue BEleCTBa, XUMUYECKH e
peakuuu (o0 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIMHM BEIECTB, IO TEMJIOBOMY
3 deKTy, Mo U3MEHEHUIO CTETEeHEeH OKMCIEHUS! XUMUYECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMHUCHIBATH) OOIME W CrHenu(uueckne XUMHYECKHE CBOWCTBA
IIPOCTBIX U CIIOXKHBIX BEIECTB, NOATBEP)KIasl ONMCAaHUE ITPUMEPAMH MOJIEKYIISIPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOIMX XUMUYECKUX PEaKLU;

COCTaBJISITh YPaBHEHHsI 3JICKTPOJIUTUYECKON JUCCOLUAIMH KHUCIIOT, 1IeJI04el U coJel,
MOJIHBbIE U COKpAILIEHHbIE YpaBHEHUS pPeaKlHMii HOHHOrO OOMEeHa, YpaBHEHHS PeaKlui,
HNOATBEPKAAIOLINX CYLIECTBOBAHME TI'€HETUYECKOW CBSI3M MEXAY BELIECTBaAaMHU
pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYLIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHi MOCPEACTBOM
COCTaBJICHHS SJIEKTPOHHOTO OanaHca STHX PEaKIuii;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHUCUMOCTH OT UX CTPOEHHUS, BO3MOXHOCTHU
MPOTEKAaHUsI XUMUYECKUX MTPEBPALLEHUI B pa3IMUHbBIX YCIOBHUSAX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO
JOJIF0 XUMHUYECKOT0 dJIeMeHTa 10 GopMyJie COeIUHEHUS, MACCOBYIO JOJIO BEIIECTBA B
pacTBOpe, HIPOBOAUTH PaCUEThl IO YPaBHEHUIO XUMUYECKON peakuy;

coOmofaTe IpaBWiIa MOJb30BAaHMS XUMUYECKOW TMOCYyNOH U J1abopaTOpHBIM
o0opynoBaHUEM, a TakKe MpaBuiaa OOpalleHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSMHU IO BBIMOJHEHHUIO JaOOPaTOPHBIX XUMUUYECKUX OIBITOB 11O MOIYYEHUIO
1 coOMpaHuio ra3000pa3HBIX BEIIECTB (AaMMHUAaKa M YTIIEKUCIIOTO rasa);

IIPOBOJIUTH PEAKLIMHU, MOATBEPKIAIOIINE KAaUECTBEHHBIM COCTAaB PAa3JIMYHBIX BELIECTB:
pacno3HaBaTh OMBITHBIM MyTEM XJIOPHI-, OpOMHI-, HOAKUN-, KapOoHaT-, (ocdart-,



CHWJIMKAT-, CynbdaT-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHS W HMOHBI HM3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOUIME B BOJIHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB;

MIPUMEHSITh OCHOBHBIE OMEPAIlUX MBICIUTEIHLHON NESITEIbHOCTH — aHalM3 U CHHTE3,
CpaBHEHHE, O00O0OIIEHUE, CHUCTEMAaTHU3allMI0, BBIIBICHUE IPUYMHHO-CIICICTBEHHBIX
CBSI3€ — JUIsl WM3Yy4YEHHUS CBOMCTB BEIIECTB M XMMUYECKUX pEAKIUH, €CTECTBEHHO-
Hay4YHbIE METOABl TO3HAHWS — HAONIOJCHHE, W3MEpPEHUe, MOJACIUPOBAHUE,
SKCIEPUMEHT (peanbHbIi u MBICJICHHBIN ).



IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
Ne Tema Komunuectso | [Ipumeuanne
9acoB

Tema 1. BBeenne B XUuMHIO S
1 BBoansiit uHCTpYyKTaxk 1o Th pu pabote B kabunere xumun. [Ipeamer xumun. BemecTsa. 1
2 [IpeBparienus BemecT. Pojb XUMUM B )KU3HU YEIOBEKa. 1
3 Ilpakmuueckasn paboma Nel. «ITpuémbl oOpalieHus ¢ 1a0OpaTOPHBIM 000PYIOBAHUEM 1
4 Ilepuoanueckas cucrema xumudeckux snemenToB J[.M. MenneneeBa. 3Haki XUMHUYECKUX IJIEMEHTOB. 1
5 Xummnueckue Gopmyibl. OTHOCHTENbHAS ATOMHAs U MOJIEKYJISIpHAs Macca. 1
Tema 2. ATOMBI XHMHY€ECKHX )JI€MEHTOB 8
6 OCHOBHBIE CBEJICHHSI O CTPOEHUHU aTOMOB. M30TOIBI 1
7-8 | CtpoeHHeE JIEKTPOHHBIX 000JI0YEK aTOMOB. 2
9 Honsbl. NoHHAs XUMHYECKAs CBSI3b. 1
10 | KoBasieHTHas CBSI3b. 1
11 Merannuyeckas XuMHA4Y€eCKas CBS3b. 1
12 | OGoOmenue 1 cucTeMaTH3alus 3HAHUN TI0 TeMe « ATOMBI XUMHUYECKUX IJIEMEHTOBY» 1
13 | Koumponvnasa paooma Nel no meme « Amomuvl Xumuueckux 31emMeHmo6» 1
Tema 3. IIpocThie BemecTBa 5
14 | [IpocTeie BelecTBa-METAILIbI. 1
15 | IIpocTble BelecTBa-HEMETaUIbl. AJUIOTPOIUS. 1
16 | KomuuectBo BemectBa. Monb. MossipHast Macca. 1
17 | MousipHblii 00BEM ra3oB. 1
18 | Pemenue 3amay no remam « MoJSIpHBII 00bEM Ia30B, KOJMYECTBO BEIIECTBAY. 1

Tema 4. Coedunenus xumuuecKux 3,1eMeHm o8 16
19 | CreneHb OKUCIICHUS. 1
20 Bakneiimme kiaccbl OMHApHBIX coenMHEeHUH. OKCUIBI. 1
21 | OcHoBaHus. 1
22 | Kucnotsr 1
23 | Coimn. 1
24 | CocraBiienue GpopmyIt COei. 1
25 | Konmponavhas paboma no meme «Bascueiiumue Knaccol HeOp2aHuuecKux coOeOUHEeHUi» 1
26 | AMmopdHbIe U KpUCTaJUIMYECKUE BeecTBa. THITh KPUCTAIITUIECKUX PEIIETOK. 1




27 Yucrele BeUecTBa 1 CMECH. 1
28 | Ilpakmuueckasn paooma Ne2 « Ananus nouswvl u 600vl». Hncmpyxkmasic no Th. 1
29 | MaccoBast 10J11 KOMIIOHEHTOB B CMECH. 1
30-31 | Perrenue 3a1a4 Ha HAX0XIEHUE MACCOBOM JTOJIM KOMIIOHEHTOB CMECH. 2
32 | Ilpakmuueckas pavoma Ne3 «[Ipucomosnenue pacmeopa caxapa ¢ 3a0aHHOU MAcco8oU 00.1ell pacmeopeHHO20 1
sewecmear. Mncmpykmaosie no Th
33 | O6oOmieHne u cucTeMaTH3amus 3HaHui mo TeMe « COeTMHEHUSI XUMUYECKHUX JJIEMEHTOBY. 1
34 | Koumponvuasn paboma Ne2 no meme « CoeOuneHus XumMuiecKux 31eMeHm 06 1
Tema 5. H3menenus, npoucxooaujue ¢ 6euiecmeamu 11
35 | ®usnyeckue SBICHUS B XUMUU. 1
36 | Xumuyeckue sBIIeHUsS. XUMHUYECKUE PEaKIUH. 1
37 | 3aKOH COXpaHEHHS MacCCHl BEIECTBA. XUMUYECKAE YPAaBHEHUSI. 1
38-39 | Pacuérsl MO XUMUYECKUM YPAaBHEHHSIM. 2
40-41 | Tumsl XUMHUYECKUX PEAKIIHH. 2
42 Tunpl XUMUYECKUX pEaKIMii Ha IPUMEPE CBOIMCTB BO/IBI. 1
43 | IIpakmuueckan pavoma Ned «[Ipuznaxu xumuuecxkux peaxyuil». Mncmpyxmasic no Tb. 1
44 OO6o001IeHNe U CUCTeMAaTHU3aIus 3HaHUH 110 TeMe «V3MeHeHus1, TPOUCXOISIIHE C BEIIECTBAMMIY. 1
45 | Konmponvnasn paboma Ne3 no meme «HM3zmenenus, npoucxooaujue ¢ 6euiecmeamuy. 1
Tema 6. Teopus 3nekmpoaumuyecKkoil OUCCOUUAUUU U CEOUICM 8A KIACCO8 HEOP2AHUYECKUX COEOUHEHUTL 23
46 | PactBopeHue Kak (pu3NKO — XUMHUecKuil nmporecc. Tumnbl pactBopoB. [ToBTopHBIN HHCTpYKTax 10 Th. 1
47-48 | Dnexrpomutudeckas nucconnanus (31) u reopus 3] 2
49 | HMoHHbIe ypaBHEHHS peakinui 1
50 | YcioBus npoTeKaHUs] XUMUYECKHX PEAKITUI MEXITY PACTBOPAMU DJIEKTPOJUTOB 10 KOHI[A 1
51-52 | Kucnotsl B cBete TOJ] 2
53-54 | OcHoBanus B ceere TO/I 2
55 | Okeunpl, uX KjIaccuUKalus U CBOMCTBA. 1
56 Counn, uX CBOMCTBA. 1
57 | I'enernueckas CBsI3b MKy KJIACCAMH HEOPTaHUYECKUX COSAMHEHUM. 1
58 | Ilpakmuueckasa paboma Ne5 « Ceoticmea Kuciom, 0CHOB8AHUL, OKCUO08 U coelly. Mncmpykmagic no Th. 1
59 | O6oOmieHMe U cucTeMaTu3alys 3HaHUH 1o TeMme: «PacTBopeHre U pacTBOPBIY. 1
60-61 | OxucnuTenbHO — BoccTaHOBUTENbHBIE peakiuu (OBP). 2
62 | CoiicTBa MPOCTHIX U CIOXKHBIX BemecTB B cBere TOJ u OBP. 1
63 | Ilpakxmuueckas pavoma Neb. Pewenue sxcnepumenmanvuuix 3aoay no meme « OBP» Hncmpyxkmaoswe no Th. 1




64 | O6061menue u cuctemaTu3aius 3HaHuil mo reme «PactBopenue. Pactsopsl. CBoiicTBa pacTBOpOB 1
3JIEKTPOJIUTOB, HOHHBIE YpaBHeHUs1, OBP».
65 | Hmozosas konmponsvnasa paboma Ned 3a Kypc xumuu 8 Knacca. 1
66 | AHaiu3 UTOrOBOM KOHTPOJIbHOU PabOTHI. 1
67 | Xumus BOKpYT Hac. 1
68 | [lopTperHas ranepes BEIMKUX XUMHUKOB. 1
BCETI'O 3a 8 kinacc 68
9 KJIACC
Ne Tema KommuectBo | Ilpumeuanue
4acoB
BBenenue. O0masi XxapakTepucTUKAa XUMHYECKHX JIEMEHTOB M XUMU4YeCKUX peakunii. [lepuoanyeckmii 10
3aKOH U NePUOAHYECKas CUCTeMa XMMUYecKuXx dieMeHToB /I.M.MenpeieeBa.
1 XapaKkTepuCcTUKAa XUMUYECKOI0 3JIEMEHTA Ha OCHOBaHUU ero noyoxenus B [lepuonnueckont cucreme /1. 1. 1
MenneneeBa
2 XapaKkTepucTUKa XUMUYECKOTO JIEMEHTA 110 KUCJIOTHO-OCHOBHBIM CBOMCTBAM 00Pa3yeMbIX UM COCTUHCHUM. 1
3 AM@OTEpHBIC OKCHUJIBI M THIPOKCHIBI 1
4 [Tepuognueckuii 3axoH u [lepuonnueckas cucrema /. 1. Menaeneesa. 1
5} XUMHUYECKasi OpraHu3alus KUBOW U HEXUBOW IPUPOJIBI 1
6 Knaccudukaius XMuMAYECKUX PEAKIUH. 1
7 [ToHsITHE O CKOPOCTH XUMUYECKON peaKIIuu 1
8 Karanuzatopsl 1
9 O0001IeHrEe U crucTEMaTU3aIMs 3HAHUH 110 TeMe «BBemenue» 1
10 | Koumponvnas pavoma Nel no meme «Beedenue» 1
Tema 1. Metanibl 19
11 | Ilonoxenue neMeHTOB-MeTa/I0B B [lepuonnyeckoii cucteme 1
. . MenpaeneeBa u 0COOEHHOCTH CTPOEHUS NX aTOMOB. Du3nueckue cBoicTBa MeTauioB. CriyaBbl
12 | Xumuueckue cBOWCTBa METAIIJIOB 1
13 | Meramisl B ipupoae. Obmume crnocoObl X MOTYICHHUS 1
14 Pemienne pacueTHbIX 3a7a4 C TOHSITHEM MaccoBasi J0JIs BBIX0Ja MPOAYKTa 1
15 | [lonsiTHE O KOPPO3UH METAILIIOB 1
16 | llenounble MeTaIbl: 00Ias XapaKTEPUCTUKA 1
17 CoeauHeHus MIECIOYHEIX METAJIOB 1




18 | IllenoyHo3eMenbHBIC METAILIBI: 00IIIasi XapaKTepHCTHKA 1
19 | CoenvHeHus 1mEI0YHO3EMENBHBIX METAIJIOB 1
20 AJIIOMUHUN — IEPEXOIHBIN dJIeMEeHT. DU3nYecKre U XMMUYeCKue CBOMCTBa amtoMuHus. [lonydenue u 1
MIPUMEH CHUE AJTFOMUHHUS
21 CoennHeHMs ATFOMUHUS — OKCHJT U THAPOKCUI, NX aM(POTEPHBIA XapaKTep. 1
22 | IIpakmuueckan pavoma Nel «Ocywecmenenue yenouku XUMU4eCKuUx npespaeHuti» 1
23 XKenezo — sanement VIlIrpynnsr mo6ounoi noarpynmnsl. duznueckue 1 XUMUYECKHE CBOICTBA XkKeje3a. 1
Haxoxnenue B npupoze.
24 | Coenunenns xenesa +2 u +3 X KaueCTBEHHOE Onpenesenre. I enetnaeckue paasl Fe*? n Fets, 1
25 | IIpakmuueckan padoma Ne2 «[lonyuenue u ceolicmea coeOuHeHUll MEMAaiios) 1
26 | IlIpakmuueckas padoma Ne3 « Peutenue skcnepumMeHmanbHulx 3a0ay Ha pacnosHasanue u noydenue 1
COeOUHEHUT MeMAannos»
27 | O6o6eHue 3HaHMIT 110 TeMe «MeTauibi» 1
28 | Konmponvnas paboma Ne2 no meme «Memainnviy 1
Tema 2. HemeTasiibl 28
29 | O0mas xapakTepucTUKa HEMETAIIOB 1
30 | OGmue XuMU4YECKUE CBOMCTBA HEMETAJIIOB. 1
Hemeraisl B mpupojie u ciocoObl UX MOTydeHUs
31 | Bomopon 1
32 | l'asiorensl: o01mas XxapakTepucTUKa 1
33 | CoenuHeHUS TAJIOTCHOB 1
34 | IIpakmuueckan pavoma Ne4d « Pewienue sxcnepumeHmanbHuix 3a0ay no meme «Ilooepynna eanocenosy 1
35 Kucnopon 1
36 | Cepa, ee (pu3nUECKUE ¥ XUMHYECKHUE CBOMCTBA 1
37 CoenuHeHMs cepbl 1
38 | CepHas KHCIIOTa KaK 3JIEKTPOJIUT U €€ COJTH 1
39 | Cepnas kucnoTa Kak OKACIUTENb. [loydeHne u mpruMeHEeHHe CEPHON KUCIOTHI 1
40 | IlIpaxkmuueckasn pavoma No5 « Peuwienue sxcnepumenmanvhulx 3a0ay no meme «Ilooepynna xuciopooay 1
41 | A30T u ero cBoiicTBa 1
42 AmMmuak u ero coequaenna. Corm aMMOHUSI 1
43 Oxkcuasl a3ota 1
44 | A30THast KMCJIOTa KaK 3JIEKTPOJIUT, €€ IPUMEHEHHUE 1
45 | A30THas KUCJIOTa KaK OKHCIIUTENb, €€ MOoTydeHne 1




46 | dochop. Coenunrenns dpocdopa. I[Torstre o GochopHBIX yIoOpeHHUIX 1
47 | Yruepon 1
48 | Okcunsl yriepona 1
49 | YronbHas KUCIOTA U €€ COJH. 1
KecTkocTh BO/IBI M CIOCOOBI €€ yCTpaHEeHUs
50 | Kpemuuit 1
51 | CoenuHeHus KpeMHUS 1
52 | CuimkaTHas IPOMBIIIIICHHOCTD 1
53 | Ilpakmuueckan paboma Neb «Ilonyuenue, cobupanue u pacno3naganue 2a306)» 1
54 O06006mmenue o reme «Hemerayus» 1
55 | Koumponvnasn paboma Ne3 no meme «Hememainnwviy 1
Tema 3. O0001IeHHe 3HAHMIT 10 XMMHH 32 KypPC OCHOBHO# 1K0.1bI. [IoAroTOBKA K HTOrOBOM aTTEeCTAIINU 11
56 [Tepunonnueckuii 3akoH u [lepuoguueckas cucrema 1
J1. 1. MenzeneeBa B CBETE TEOPUU CTPOEHUS aTOMa
57 | 3aKOHOMEpPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB U X COCAMHEHHH B Mepuoaax U rpymnmnax B CBETe 1
IIPEICTABICHUI O CTPOEHUHU aTOMOB 3JIEMEHTOB. 3HaueHue [leprnonnueckoro 3akoHa
58 Buapl XuMHUECKUX CBSI3€M M TUITBI KPUCTAJIIMYECKUX PEIIETOK. 1
B3anmoCBA3b CTPOEHUS U CBOWCTB BEILIECTB
59 | Knaccudukanus XuMUYECKUX PEAKIUi 110 pa3IUYHBIM IIPU3HAKAM. 1
60 | CkopocTh XUMHUYECKUX peaKkni 1
61 | Monnslie ypaBHeHHA. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIUH. 1
62 | Pemenune npumepoB 1o reme «VonHble ypaBHeHUA. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITHN. 1
63 Knaccudukanus u cBoiicTBa HEOPraHUYECKNX BEIIECTB. 1
64 | I'enernueckue psAabl MeTallIa, HEMETalJIa ¥ IepeXo{HOro MeTasula 1
65 | Tpenunr-recrupoBanue no BapuantaM I'MMA npouuislx JIeT U 1eMoBepCUU 1
66 | Konmponavnas paboma Ned. Pewmenue 'HA. 1
67 | Xumuueckoe 3arps3HEHUE OKPYKAIOIIEH CPEABI M €ro MOCIEICTBUS 1
68 | BemectBa, BpeaHbIe IUIS 3J0POBbS YEIIOBEKA U OKPYKAIOIIEH CpPEIIbI. 1
BCETO 3a 9 kiace 68




YYEBHO-METOJMUYECKOE OBECITEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI I1JIS1 YUEHHUKA

» Xumus, 8 kinacc/ I'abpuensn O.C., Ocrpoymo W.I'., Cnagkos C.A., AkiimoHepHoe
obmmectBo «M3narensctBo «IIpocBenienner»

* Xumusi, 9 knacc/ I'abpuensa O.C., Ocrpoymos WN.I'., Cnanko C.A., AKInoHepHoe
obmectBo «M3natenbctBo «IIpocBenieHune»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJISA

1. I'a6puensn O. C., Bockoboitankosa H. I1., SimrykoBa A. B. HacronpHast KHUTA yunTEI.
Xumus. 8 ki1.: Meronnyeckoe mocodue. - M.: [lpoda, 2021.

2. I'abpuensn O. C., SmykoBa A. B. Terpans 1ist 1ab0opaTOPHBIX ONBITOB U TPAKTUIECKUX
pab6or. 8 k. K yue6nuky O. C. 'abpuensna «Xumus. 8 kimace». M.: JIpoga, 2022.

3. I'abpuensu, O. C. Meroanueckoe mocooue k yueonuky O. C. 'abpuensna « Xumus». 8
kiacc / O. C. I'abpuensa. — M. : [Ipoca, 2021. — 109.

4, T'abpuensH, O. C. Meroaunueckoe mocooue kK yueonuky O. C. 'abpuensaa «Xumus». 9
kiacc / O. C. T'abpuemnsta. — M. : [Ipocda, 2021. — 108.

5. Xumus : TexHonornueckue kaptel K yaeouuky O. C. 'abpuensna «Xumus. 8 kmacey :
meroamdeckoe nocodue / JI. . AcanoBa. — M. : JIpoda, 2020

6. Xumust . TexHosoruueckre kapthl K yueouuky O. C. 'abpuensna « Xumus. 9 kimacey :
MeTonuueckoe nocodue / JI. 1. AcanoBa. — M. : JIpoda, 2018

7. Xumus. 8 xi1.: KonTposbHbie 1 mpoBepouHbie padoTel kK yueOHuky O. C. 'abpuensHa
«Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Ymakosa u ap. - M.: JIpoda, 2022.
JTaHHBIC

NP POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://www.chemnet.ru T"azeta « Xumusi» u caidT 1t yautens «51 Uy Ha ypOK XUMHUI»
http://him.1september.ru Equnas komnekmus LIOP: TTpeameTHas KOISKIUs « XHUMHUS»
http://school-collection.edu.ru/collection/chemistry EctectBenHO-Hay4HBIE SKCTIEPUMEHTHI:
xumusi. Komnexkuust Poccuiickoro 061eo6pa3oBaTeabHOro mopraia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anmuk6epoBoit

http://www alhimik.ru Beepoccuiickast ojuMIinaa MKOJIbHUKOB 110 XUMHU
http://chem.rusolymp.ru Opranuueckast XUMHs: SJICKTPOHHBIA y4eOHHK JIJIs CPEIHEH
IIKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: 3JIEKTPOHHBINH YICOHUK

http://www hemi.nsu.ru OTKpBITBII KOJUISHK: XUMUS

http://www.chemistry.ru JlucTaHIiOHHAs OJUMITHA/A [T0 XMMHUHU: TEICKOMM YHHKAIIMOHHbIH
00pa3oBaTeNbHBIN MPOEK.


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/
http://www.chemistry.ru/
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