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MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma mo mpeamery «Xumus» mis oOyuatonuxcst ¢ 3I1P (8-9 kmaccer)
pa3paboTaHa Ha OCHOBE CIIEYIOIIUX TIOKYMEHTOB:

- @®enepanpHblil 3akoH Poccuiickoit denepanunn ot 29 nexabdbps 2012 r. Ne 273-03 «O6
obpazoBanuu B Poccutickoit Denepanuny;

- DexnepanbHBI TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPT OCHOBHOI'O OOIIETO
00pa3zoBaHMs, YTBEP)KIECHHBIN MpHKa3oM MHHHCTEpCTBa oOpa3oBaHMs M Hayku Poccuiickoi
®eneparuu ot 17.12.2010 r. Ne 1897;

- [Ipuka3 MunuctepcTBa obpazoBanus U Hayku Poccuiickoit @enepanuu ot 31.12.2015
r. Ne 1577 «O Brecenun usmenenuit Bo ®I'OC OOO, yrBepxkaeHHsli npukazom MouH VP ot
17.12.2010 r. Ne 1897»;

- Ilpuka3 MunucrepcrBa mnpocsemieHuss PO or 11.12.2020 Ne 712 «O BHeceHuH
u3MmeHneHnuit B HekoTopsie ®I'OC OO 1o BompocaM BOCIHUTAHUS 00Y4aIOIIUXCS;

- Ilpumepnas ocHoBHas oOpa3oBaTelibHas IMporpamMma OCHOBHOIO  OOILEro
o0Opa3oBaHus, 0J00peHHas perieHreM (eaeparbHOro y4eOHO-METOUYECKOr0 O0BEAMHEHUS
o oomemMy obpazoBanuto (mpotokoi ot 8 ampens 2015 1. Ne 1/15);

- Ilpumepnas mnporpamMm y4eOHOTrO Kypca, MpeAMeTa, AUCHUIIIUHBL (MOZYJs),
YTBEP)KIECHHOH MmuHuCTepcTBOM o0OOpasoBanuss W Hayku P®. IlpumepHoil mnporpammsl
OCHOBHOTO 00miero oopazoBanusi o xumuu u Ilporpammel kypca xumuu s 8-9 Kiaccos
obmeoOpa3oBarenbHbIX — yupexaenuit, aBtop H.H. Tapa. ¢ yderom ¢enepanbpHOTo
roCy/IapCTBEHHOT0 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO O0IIEro 00pa3oBaHus;

B conepxaHuu JaHHOrO Kypca MPEACTaBIEHbl OCHOBOIIOJATaIOIIME TEOPETUYECKUE
CBEICHMSI 110 XMMUH, BKIIOYAIOIINE U3yUYEHUE COCTaBa U CTPOCHUS BEIECTB, 3aBUCUMOCTH UX
CBOMCTB OT CTPOEHHs, MCCIEJOBAHNE 3aKOHOMEPHOCTEM XMMHUYECKUX NMPEBPAILCHUM U IIyTer
yIpaBJIeHUS UMH B LIEJISAX MMOJIY4YEHUS BELIECTB, MATEPHAIIOB, SHEPTUU.

Copneprxanue yueOHOTO MpeiMeTa BKIIIOYAeT CBEACHUS O HEOPraHMYECKUX BEIIecTBax,
UX CTPOCHHMU U CBOMCTBAaX, a TAaKK€ XMMHUYECKHUX Ipoleccax, MPOTEKAIIIUX B OKPYKAIOIIEM
mupe. HanbGonee croxHble 53aeMeHThl DyHIAMEHTAJIBHOTO sJIpa COJEpXKaHHMs OOIIEro
o0pa3oBaHHUsl 0 XMMMH, TaKHe, KaK OCHOBbl OPTaHWYECKOM M MPOMBILUICHHON XUMHH,
NepeHeCeHbl B IPOrpaMMy cpeiHeil (IoaHOoi) 0011e00pa3oBaTenbHOM KO

TeopeTnueckyl0o OCHOBY HW3Y4YEHHMsS] HEOPraHMYECKOM XHMMHU COCTaBJIIET AaTOMHO-
MOJIEKYJISIpDHOE y4eHHe, nepuoaudeckuil 3akoH (.M. MenneneeBa ¢ KpaTKMMH CBEIEHUSMU O
CTPOCHUHM aTOMOB, BHJIaX XHMHUYECKOW CBSI3M, 3aKOHOMEPHOCTSAX NPOTEKAHUU XHMHUYECKUX
peakuuii, CBOWCTBAX, IMOJIyYEHHUU, NMPUMEHEHUU METaJUIOB, HEMETAUIOB U UX COCIUHEHUH,
3HAKOMCTBO C Ba)KHEHIITMMH OPraHUYECKUMU BEIIECTBAMU

B mn3ydyenum Kypca 3HAuMTEIbHAs pOJIb OTBOJUTCS XHMHUYECKOMY 3KCIIEPUMEHTY:

IPOBEJCHUIO NPAKTHUUECKUX M JIaOOpaTOpHBIX pabdOT W ONHMCAHUI0 HX PE3ylbTAaTOB;
COOJIOZICHUIO HOPM U MTPaBWJI TOBEICHUS B XUMHUUECKUX JIa0OpaTOPHUSIX.

OcHOBHBIC yenu N3yudCHUust XUMHUH HAIIPaBJICHBI:
® Ha o0ceoeHue GadcHeuwux 3HaHuii 00 OCHOBHBIX IIOHATHSAX M 3aKOHaX XUMUU,
XUMHYECKOU CHMBOIJIUKE,

® Ha ogradeHue ymeHusAmMU HAOIIOAATh XUMHUYECKUE SBICHMS, MPOBOAUTH XUMHUYECKUIN
HKCHEPUMEHT, MPOU3BOJIUTH pPAacUeThl HA OCHOBE XUMHUECKUX (DOpMyN BEIIECTB U
YPaBHEHNUN XUMHUYECKHUX PEAKIINN;

¢ Ha passumue TO3HABATCIIbBHBIX HWHTCPCCOB W HHTCIUICKTYAJIbHBIX CIIOCOOHOCTEH B
mponecce IMPOBEACHUA XUMHYECKOT'O OKCIICPUMCHTA, CaMOCTOATEIBHOI'O



npuOOpeTeHUs 3HAHMKW B COOTBETCTBHMM C  BO3HUKAIONIMMHU  KW3HEHHBIMHU
MOTPEOHOCTSAMU;

®¢ Ha eocnumaHue OTHOLICHHMA K XHMHUH KaK K OJHOMY U3 q)yHI[aMeHTaJILHLIX
KOMITOHCHTOB €CTCCTBO3HAHUA U DJICMCHTY O6IH€‘I€JIOB€‘ICCKOI\/’I KYJIBTYPEI;

® HAa NpuUMEHeHUue MNOJYYEeHHbIX 3HAHUU U YMeHull Jis 0e30IacHOTO HCIOJIb30BAHUS

BELIECTB U MaTepUajoB B OBITY, CEIIbCKOM XO3SIMCTBE M Ha MPOU3BOJCTBE, PEIICHUS

MPAKTUYECKUX 3a]1a4 B TOBCEAHEBHOM JKU3HU, MPEAYNPEKACHUS SIBJICHUN, HAHOCALIUX

BpEJ 3J0POBbIO YEJIOBEKA U OKPYKAIOIIEE Cpee.

OnHOi 13 BaKHEHIINMX 3a4a4 OCHOBHOTO OO0IEro o0pa3oBaHMA SIBISETCS MOATOTOBKA
oOydJalmuxcsi K  OCO3HAaHHOMY M OTBETCTBEHHOMY  BBIOOpY  JKM3HEHHOTO H
npodeccnoHaabHOro myTu. OOyyaromuecs J0JKHBI HAYYUTHCS CAMOCTOSITENIbHO CTaBUTH LIEIIH
U ONpEeNeNiaTh MyTH HUX JOCTHKEHMsI, HCIONb30BaTh MHPUOOPETEHHBIH B IIKOJE OIBIT B
peanbHOM JKM3HH, 32 paMKaMH y4eOHOTo mporecca.

XuMus Kak y4yeOHbIN IpeIMeT BHOCUT CYILIECTBEHHBII BKJIa/ B BOCIIUTAHUE U pa3BUTHE

00yyJaroIuxcsi; OHa MPU3BaHa BOOPY)KUTh UX OCHOBAMHM XMMHUYECKUX 3HAHUHN, HEOOXOIUMBIX
JJIsA HOBCGI[HGBHOfI KH3HU, 3aJI0KUTH (1)YHI[8,MCHT JJIsA I[B,JII:HGIZHIGI‘O COBCPHICHCTBOBAHUSA 3THUX
3HaHUH, a TaKXkKe CHocoOCTBOBaTh O€30IaCHOMY IIOBEJCHHUIO B OKpPYXKaIOLIEH cpelne Hu
OepeXHOMY OTHOILEHHI0O K Hel. Pa3BuThe 103HABaTENIbHBIX WHTEPECOB B IpOIEcce
CaMOCTOATCIIBHOT'O HpI/IO6peT€HI/I$I XUMHUYECKHX 3HAHWH W HCIOJIb30BAHHE Pa3IINIHBIX
HUCTOYHHUKOB I/IHCI)OpMaIII/II/I, B TOM YHCJIC KOMIIBIOTCPHBIX.

Bocnuranue yOeXIE€HHOCTHM B IMO3UTHBHOM pOJIM XMMHUU B JKU3HU COBPEMEHHOIO
oOmiecTBa, HEOOXOAMMOCTH XUMHYECKM T'PaMOTHOTO OTHOLIEHHMSI K CBOEMY 3[0POBBIO U
OKpYXKarolllen cpefe.

Ob6yuatomuecss ¢ 3[IP — »Tu nmeru, uUMeIIME HEIOCTATKU B ICHUXOJIOTHYECKOM
pasButuu, noxarBepxkacHHble I[IMIIK u mnpensrcTByromme modydeHuro oOpazoBaHus 6e3
CO3J1aHUs CIIEHUAIIBHBIX YCIOBHM.

Oobyuaronmecss ¢ 3IIP  xapakTepu3yloTcs YPOBHEM pa3BUTHS HECKOJBKO HIDKE
BO3PacTHOM HOPMBbI, OTCTAUBAHUE MOJKET IMPOSBIATHCA B LIEJIOM WM JIOKAIbHO B OTIEIbHBIX
GyHKUMAX (3aMEUIEHHBIM TEeMII WM HEpPaBHOMEPHOE CTaHOBJEHHE I[O03HABATEIbHOM
nestenbHOCTH). OTMevaroTcss HapylleHWs BHUMAHUS, [aMATH, BOCHPHUATHS U JAPYTUX
MO3HABATENBHBIX IPOLECCOB, YMCTBEHHOH pabOTOCIIOCOOHOCTH M  II€JICHANPaBIECHHOCTH
JIESITEIbHOCTH B TOW WM WHOM CTENEHU 3aTPyJHSIOLINE YCBOEHUE UIKOJBHBIX HOPM H
LIKOJIBHYIO aIallTallHI0 B LIEJIOM.

Bce oOyuarommecss ¢ 3IIP ucnbIThIBalOT B TOM WJIM MHOM CTENEHU BBIPAKEHHbBIE
3aTpyAHEHUS B YCBOGHMM Yy4YeOHBIX MporpammM, OOYCJOBJIEHHbIE HEIOCTaTOUYHBIMHU
MO3HABATEJIbHBIMU CIIOCOOHOCTSAMH, CIEUU(PUUECKUMU PAaCCTPONCTBAMHU IICUXOJOTUYECKOTO
pa3BUTHs (LIKOJbHBIX HABBIKOB, PEUd U Jp.), HApYILICHUSIMH B OpPraHU3aLUU JESTEeIbHOCTU
u/unu noseneHusa. OOmwmmu 1 Bcex oOyuatomuxcst ¢ 3IIP sBisitoTcst B pa3HOW cTeneHu
BbIpQ)KEHHBIE HEJAOCTATKH B (JOPMHUPOBAHUH BBICIIUX MCUXMUYECKUX (YHKLUH, 3aMeIIeHHbIH
TeMn J100 HEpaBHOMEPHOE CTAHOBJIEHHE IIO3HABATENbHOM MEATEIbHOCTH, TPYAHOCTH
IPOM3BOJILHON caMoperysuuu. JlocTaTouHO 4acTo y 00Yy4aroLIXcsi OTMEYAOTCsS HapyIICHHS
pedYeBOM M MEIKOW pPYYHOH MOTOPUKH, 3PUTEIBHOTO BOCHPHUATHS M INPOCTPAHCTBEHHOM
OpPUEHTHUPOBKH, YMCTBEHHOW pabOTOCHOCOOHOCTH W SMOLMOHAIBHOM cdepbl. OcBoeHHe
yuyeObHOro mnpeaMera «XHUMHS» HalpaBlIe€HO HA CO3JaHHE YCIOBUH A (OPMHPOBAHUS
MHTEJJIEKTYaJbHBIX, T'PaXIaHCKUX, KOMMYHUKAIIMOHHBIX, MH(POPMAIIMOHHBIX KOMIIETEHIIH.
OOyuaromiyecss OBJaJCIOT HAyYHBIMH METOJAAMU PEIICHUS pPa3IUYHbIX TEOPETHUECKUX H
MPAKTUYECKUX 3a/ay, YMEHHUSIMH (OPMYJIHPOBATh THIIOTE3bl, KOHCTPYUPOBATh, MPOBOIUTH
DKCIEPUMEHTHI, OLIEHUBAaTh U AHAIN3UPOBATh IOJYYEHHBIE PE3YJbTAThl, COMOCTABIATh UX C
O00BEKTUBHBIMH PEANTHUSIMU KU3HU.



Koppekunonnsie 3agaum:
e (OcobenHocty 0TOOpA M aanTalul y4eOHOTO MaTepuaia
e [Ilpumepnsie Buasl aesrenbHocTH oOyvaromuxcs ¢ 3IIP, oOycioBieHHbIe 0COOBIMH
00pa30oBaTebHBIMU  MOTPEOHOCTSIMH M OOECHEUMBAIOIIME OCBOCHHUE COZAEPIKaHUS
00pa3oBaHUs 10 IPEIMETY.

OCOOEHHOCTBIO OpraHu3alMy y4eOHO-BOCIUTATENBHOIO Ipollecca Ha YPOKax XHMUHU
SBIISICTCA COOJIIOJICHHE KOPPEKIIMOHHOTO U 3pOBbECOCPErarolero pekuma, HarpaBIeHHOCTh
YPOKOB Ha colyalu3anuio ydammxcsa. Ha kaxaom ypoke mpoBoauTcs paboTa MO pa3BUTHIO
CBSI3HOM peud ydalmxcsi, 0co00e BHMMaHUE 0OOpamiaercs Ha aKkTyalu3aliio TepMHHOJIOTHH. B
COOTBETCTBUM C CHUCTEMOM KOPPEKLIMOHHOW pPa0dOThl WHIKOJABI M C YYETOM BO3MOXHOCTH
coJiepKaHusl yueOHOro Marepuaiga Ha ypoKax HMPOBOJUTCS KOPPEKIIMOHHO-pa3BUBAroOIas padora
110 PA3BUTHUIO BHUMAHMS, IAMSATH, MBIIUICHUS 00yYarOIUXCs.

OO0Oy4enue BeaeTcs MO CJAeYIOIUM Y4eOHUKAM:

8 kiacc

I'.E.Pym3utuc, ®.I. ®enpaman «Xumus» 8 kiacc. - M: «lIpocBenienue».
9 kjaacc

I''E.Pyn3utuc, ®.I'.®enpaman «Xumus» 9 kiacc. — M: «lIpocsenienue».



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUS B CHUCTEME Hayk. Tena u
BeulecTBa. dusnueckue cBOWCTBAa BeLIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsAtue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMEcei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
ITpocTsie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yYEHHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COCMHCHUH.

KomnuectBo BemectBa. Monbs. MoisipHas macca. B3auMMocBsA3p KOJIMYECTBA, MacChl U
Yrcia CTPYKTYPHBIX €IMHUII BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSIUHEHHMA.

O®usnyeckue M XUMHUYECKHUE SBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI Macchl BeIeCcTB. XUMHUYecKue ypaBHeHMs. Kinaccupukanus XUMHUYECKUX peakiui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M MpUEMaMu
oOpatieHus ¢ 1a0opaTOpHBIM O0OpYIOBaHHUEM, U3YYEHHE U ONUCAHHE (PU3UUYECKUX CBOMCTB
00pa310B HEOPraHMUYECKUX BEIIECTB, HAOM0JeHne (GU3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJEICTBHE Mela ¢ KUCIOTOM) SBJICHUM, HAaOI0IeH e
U OIMCaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUYECKUX peakuuil (pasjokeHue caxapa,
B3aMMO/ICIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxeHue ruapokcuna meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmenu (), usydenme crocoOoB
paszeneHus cMeceil: ¢ IMOMOIbI0 MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHME, AUCTUIUISLIMS,
XxpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOIeHHEe U ONHCaHue
pE3yJIbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

Baxuelinue npeacraBuTe/ M HEOPraHMYeCKMX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopong — 31eMEHT M IPOCTOE BEILIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIUU TOPEHHS).
Oxcunpl. Ilpumenenue xkucimopoga. CrocoObl HOJTy4YeHHs KHUCIopoja B JabopaTopuu H
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B mpupoje. O30H — alioTpornHas MOAM(pUKAIUs
KHCIIOpO/ia.

TennoBoil 3¢ (dexkT XUMHUECKOW peakluu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peaKkUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxoxkneHue Bogopona B MPHUPOJE,
¢du3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0b! motydeHus. Kucinotsl u conu.

MonsipHblii 00bEM ra30B. Pacu€Thl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsle u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pacTBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B IpHUPOJE M B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HeHUuEe NpUPOIHbIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUECKHe U XUMUYECKHUE CBOMCTBAa OKCUAOB. [lonyueHnne okcuios.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomydeHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kucioT. @u3zndeckue U XUMHUECKUE
cBorcTBa KUCHOT. Pax akrusHocTn MetaiioB H. H. bekerosa. [lonmydenue kucior.

Comu. Homenknarypa cosneil. duznueckue U XxuMudeckue cpoiictBa coieil. [lomydenune
COJICH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumeHm:

KaueCTBEHHOE OIpeZIeNIEHUuE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3y4YEHUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJEWUCTBUS BEIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMu OKCHIOB M OIMCAaHWE HX CBOWCTB, TOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pacTBOPEHHUS BEUIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIIEOBaHNE OOPa3IOB HEOPTaHMUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaAOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HEeUTpalIu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTANIBHBIX 33]1a4 10 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XMMH4YECKasA CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNUU XUMHUECKUX OdieMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMETbHBIE METAILIbI, TAJIOTE€HbI, HHEPTHBIE Tas3bl).
DNeMEeHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepuoanueckass cucrema xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI JIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3ortomsl. Onexktponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTHKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. 1. 1. Menaenees — y4€HbIl U IPaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4YeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpEHUE, peakLiiy Pa3JI0KEHUs], COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3E€H MPU U3YYEHUH XMMHUHU B 8 KJIaCCE OCYIIECTBISAETCA
yepe3 HCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHSATHM, Tak U TOHATHI,
ABJIAIOLIMXCSI CHCTEMHBIMHU JUIsI OT/IEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme ecTeCTBeHHO--HAYYHbIE TOHSATHS: HAY4HBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCcU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHJA, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, ITOJC3HBIC
HCKOIIaeMbl€, TOILUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuMUYecKHx diemeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HU3MEHEHHU CBOMCTB XHMHYECKHX
DJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, Kbl U UX COCAVWHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JIeMeHTOB B [leproauyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEMETKM W BHJA XUMHYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakiuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKUIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYAaCTHIO KaTalu3aropa). DK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTue o cxopoctu xumuueckoi peakiuu. IlonsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanu3e. IloHstne o XumHueckoM paBHOBecHU. DaKTOpbI, BIMSIOINIME HAa CKOPOCTh
XUMHYECKON PEaKIIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENIBbHON peakuuu. COCTaBlI€HHE YPABHEHMHM OKHCIUTENIbHO--BOCCTAHOBUTEIbHBIX
peaxkiuil ¢ UCIIOJIb30BAHUEM METO/1a JIEKTPOHHOI0 OajaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLUALNU. DIEKTPOIUTHl U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3IMYHBIMU BHJAAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBUS MPOTEKaHMs peakMii HOHHOTO OOMEHa, MOJHBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuil. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIMTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBI
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpUAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpoLiecca AUCCOLUALIUU
KHUCTIOT, IIeJo4Ye W cojeidl (BO3MOKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WIIIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHMs Peakirii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), ONBITOB, WLIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUi (FOpeHHEe, peaKUuu pPas3ioKEeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre SKCIEPUMEHTATbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHBIE
crenenn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BELIECTB — TaJOrCHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHMepe XJjopa (B3aMMOCHCTBHE C MeTajulaMH, HeMeTaUlaMu,
mienoyamu).  XsopoBoaopod. ConsiHash KHUCIOTa, XHMHUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmast xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTeneHH oKucieHus. CTpoeHue U (QU3NYECKUE CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(UKAIIMK KHUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(oOmue Kak MpeACTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeXallie B OCHOBE IPOMBIIUIEHHOTO croco0a Moiay4yeHus cepHol Kuciaothl. IIpumeHnenue
cepHOi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklus Ha cynbdar-uoH. Haxoxenue
ceppl M €€ COEeIMHEHUH B MpUpoAe. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KHUCIOTHBIE O, 3arps3HEHHE BO3yXa W BOJOEMOB), CIOCOOBI €ro
MPEIOTBPALLIECHUS.

OOmas xapaktepucTuka 3yeMeHTOB VA-rpymnmbel. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B MpuUpoje, (HU3UYECKue Hu
XuMHueckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andeckue 1 XMMHUYECKre
CBOICTBa, MoyyeHue u npumeHeHne. Coau aMMOHUS, UX (GU3NYECKHE U XMMHUYECKHUE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usmyeckue M XUMHUYECKHME CBoOiicTBa (0OmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoOpeHuit. XuMHUYECKOoe 3arps3HEHUE OKPYXKAIOMIEeH Cpeabl COSTMHEHUSIMU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTpormHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOMCTBa, noinydeHue. lMcnomb3zoBaHue ¢ochaToB B KayecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCICHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoiictsa. Ancop6uus. Kpyrosopor yriepoaa B mpupoze.
Oxcuapl yriaepona, UX (pU3MYEcCKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPTaHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TI00ANILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN dPQeKT. YToNbHAsS KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, IOJydeHUe M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHBL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavasnbHble MOHATHS 00 OPraHMYECKUX BELIECTBaX KAK O COEIUHEHMSX yIiepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kuciora). IIpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(O6eH3uH), UX POJb B OBITY M MPOMBIIUICHHOCTH. [IoHSATHE 0 OMOJIOrMYECKH BaKHBIX BEIIECTBAX:
KUpax, OesKax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKAa. MarepuallbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COEAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOmme mnpexacrasieHuss o6 okcujae kpemuus (V) u
KpeMHHEBOH kucioTe. CUIIMKATHI, UX UCIOIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOI0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MAaTEPHAJIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (pU3NYEecCKue U XUMHUYECKHE CBOMCTBA TaJOr€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEpUAOB), O3HAKOMJIEHHWE C 00pasliaMu XJIOpUAOB (TajJOre€HUI0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuasoB), HaONIOfeHHEe Tpolecca OOYIJMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOH cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH M HaOII0JIeHuEe IpHu3HaKa eé
IPOTEKaHUs, 0O3HAKOMJIEHHE ¢ (pU3MYECKMMM CBOWCTBaMHU a30Ta, gocdopa M HX COEIUHEHUUN
(BO3MO’KHO MCIIOJIb30BaHHUE BUIEOMATEPHAIIOB), 00pa3liaMi a30THBIX M POCHOPHBIX yIOOpEeHUH,
nojydeHue, coOupaHue, paclo3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YyYEHHE NPU3HAKOB HX
MPOTEKaHHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THON KHCJIOTHI C MEIbI0 (BO3MOXHO
UCITIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYE€HHE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BELIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHue, coOupaHue, pacro3HaBaHue
Y U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHBl W MW3Y4YEHHE MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MpPOIyKIHUEH
CHJIMKaTHOM IPOMBIIIJIEHHOCTH, PELIEHHE SKCIIEPUMEHTAIBHBIX 3a1ad Mo Teme «BaxHneiimne
HEMETAJUIbl U UX COETUMHEHUS.



MeTajiibl M UX COeIHMHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckoit cucreme Xxumudyeckux anemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHue MeTaIoB. MeTralMyeckas CBSI3b WM METAJUIMYECKas KpUCTaJUITMYecKas
peméTka. DJIEKTPOXUMUYECKUN PAl HAOpsOKEHUM MeTaioB. DU3MYECKME U XHMHUYECKHUE
cBoiicTBa MeTayioB. OOmuMe crnocoObl MOMy4YeHHus] MeTaIoB. [IOHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTawibl: ookeHue B [lepuoanyueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBl U TUAPOKCHUBI HATpUs U Kanus. [Ipumenenune
[IEJIOYHBIX METAJIOB M UX COCTUHCHHI.

[[lenoyHo3emMenbHbICE METAUIBI MarHWil M Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXxOXICHUE B
npupozae. PU3NYECKUE U XMMHUYECKHE CBOMCTBA MarHusl U KaJlblus. BaxkHenme coenruHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamdeckoir cucteMe Xumudeckux sgemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxXOXAeHHE B mpupoje. Ouznyecknue U XMMUYECKHE CBOWCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuMuU4eckux anemeHtoB J[. H.
MenneneeBa, CTpoeHUE aToOMa, HaxOXAeHUE B mpupojae. Pu3nueckue 1 XuMUYECKHUEe CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBoiicTBa u
MOJTy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE ¢ O00Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOKHO HCIOJIb30BaHUE BHJIEOMATEpPHAJIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucioposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajablvs, alFOMUHUS, ITMHKa, xene3a (I1) u xenesa
(1), meau (1), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAILIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUAIIOB), UCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THAPOKCH/IA IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIe MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas moMomp MpuU XUMHUYECKUX OXKOrax |
OTPAaBJICHHSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpepl (TpeeibHas J0MyCTUMast KOHIIEHTPAIUs
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3ioB MaTepraoB (CTEKIJIO, CIUTABBI METAJIJIOB, MIOJTUMEPHBIC MaTEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIA,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICIIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHITHS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHONIOTHS, MaTepHasIbl.

dusnka: MaTepus, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTh, KpUCTAJUIMYECKass pEHIETKa, CIUIaBbl, (U3MYCCKHE BEIUYHMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buosorus: ¢dorocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OOIIEr0 0OO0pa30BaHUA
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBWJIaMU M HOpPMaMU TOBEJIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUaOLIUXCS.

JIMYHOCTHBIE PE3yNbTAThl OTPaXKAalOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMN M PACHIMPEHHE OIbITa JESITEIHHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKU3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOU MH(pOpMaIMEll O MEePeOBbIX TOCTHKEHHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJICKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-HUCCIIEeIOBATENbCKOM, TBOPUECKOW W JAPYIMX BHJAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JEATEIbHOCTH MPY BHIIIOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOIIM B TMpOILEcCe 3TOH y4eOHOH nedaTeabHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHHE W TIOCTYNKHA CBOWX TOBApPHUINEH C TO3WIMM HPABCTBEHHBIX W
NPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O  BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKM M COCTABISIOLIME OCHOBY ISt
NOHMMaHHUS  CYIIHOCTH HAayYyHOW KAapTHHBI MHpa, NPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aMMOCBS3SIX YEIIOBEKa C MPHUPOIHON CPEeIoi, O posn
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHBBI, HalpaBIEHHbIE Ha IOJyYEeHHE HOBBIX 3HAHUM MO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HAOIOJAaeMbIX IIPOIECCOB U SIBJICHWH, IO3HABaTEIILHOM,
UH(POPMALMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAaMOCTOSTEIBHON paboTHI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPAaTypoOM, AOCTYMHBIMH TEXHHUUECKUMH CpEACTBaMHU
UH(POPMALIMOHHBIX TEXHOJIOTHA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaNpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/0POBBIO,
YCTAaHOBKM Ha 3JI0POBBI 00pa3 JKW3HW, OCO3HAHWE IIOCIEACTBUN W HEMPUSATHE BpPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUsI alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOIOACHUS



nmpaBu 0€30MaCHOCTH TIPU OOpaIlllEeHWH C XUMHUYECKHMH BEIIECTBAaMHU B OBITY M pEalbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUYECKOMY M3YYCHHUIO MPOMECcCHii u TpyJa pa3IudHOro PoJia, yBaXKCHHUE K
TPyAy W pe3ylibTaTaM TPYIOBOH JEATEILHOCTH, B TOM YHCJIC Ha OCHOBE IPUMCHCHUS
OPEIMETHBIX 3HAHUH 10 XWMHH, OCO3HAHHBIA BBIOOp WHAMBUIYAIBHOH TpaeKTOpHUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW MpOopeCCHOHATBHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJIalITUPOBATHLCS B MPO(ECCHOHANBHOM Cpee;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIIEHHE K MPUPOAE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CyIICCTBOBAHMs, MOHUMAaHUE [IEHHOCTH 3J0POBOTO M OE30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (H3MYECKOMY M TICHXHYECKOMY 370POBBIO,
OCO3HAHME [IEHHOCTH COOJIIO/ICHHSI TIPAaBUII 0€301TacHOTO TOBEICHUS MpH paboTe C BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWS, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, JUTsl MOBBIIICHUS YPOBHS SKOJIOTUYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKHX MPOOJIeM U MyTed WX PEIIecHUS
MMoCpeaACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLHCA WM B
M03HABATEIBHON, KOMMYHHUKATHBHOM U COLMAIIbHOW MIPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BbIACIAIOT 3HAYUMBIC [JIA (bOPMI/IpOBaHI/I?I
MHUPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
IpoIiecC, SKCIEPUMEHT U JIPYToe.), KOTOPbIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax u MO3BOJISIOT Ha OCHOBE 3HAHHUW U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NeHCTBUS (I103HaBaTENbHbIE,
KOMMYHUKaTHBHbBIE, PETYJSATUBHbIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIPpU  OCBOCHHUU 3HAHHUU:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIONIH30BATh MOHATHUS 11 OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU I KIacCHUPHUKAIUU
XUMHWYECCKHUX BCIICCTB 1 XUMHNYCCKUX peaKHHfI, YCTaHaBJIMBATb IMPUYIUHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUeHHUs, CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHEIE, IEYKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHE MPUMEHTHh B Ipoliecce MO3HaHMs MOHATHS (MPEAMETHbIE U MeTarnpeIMeTHbBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
xuMudeckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TpPU pElIeHud Yy4eOHO-
IIO3HABATCIIbHBIX 3aaad, C y‘-IéTOM 9TUX MOACIBHBIX Hpe)ICTaBJ'IeHI/II\/’I BBIABIISITH U
XapaKTEPHU30BaTh CYIICCTBCHHBIC MPHU3HAKKU H3Yy4YaCMbIX 00BEKTOB — XMUMHYECKHAX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B H3yYaEMBIX MPOIECCAX U SIBJICHUSX.

Ba3oBble uccienoBareibCcKue 1eCTBUS:



YMEHHUE HWCIOJIbh30BATh MOCTABJICHHBIC BOMPOCHI B Ka4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

npruoOpeTeHre OmbiTa 10 IUIAHUPOBAHHIO, OPTaHHM3alUU U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XO/I0M TPOIIecca, CAaMOCTOSITEIbHO MTPOTHO3UPOBATH €TI0
pe3yibTar, (opMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

Patora ¢ undopmaunmeii:

yYMEHHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIMIO Pa3TUYHBIX BUIOB
1 GOpM MPEACTABICHHS, OTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTEpaTypa
XUMHYECKOTO COAEp)KaHHWs, CIpPaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO WH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IHYHbIe METObI U 3aIPOCHI P TIOUCKE U 0TOOpE MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YYEOHBIX M MMO3HABATEIbHBIX 3324
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbiTa B 00JacTH HMCIOIB30BaHUS HH(POPMALUOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIb30BAHHS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMYy MpeICTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIAEMbIe 3aJlaud HECIOXHBIMH CXEMaMH, JUarpaMMaMH,
npyrumu Gpopmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHUE UCIOJIb30BaTh W aHAIU3UPOBATh B Mpolecce y4eOHOM M HCCIEeIOBATEIbCKON
NESITeIbHOCTH HH(POPMAIIMIO O BIMSHUM MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepcaJIbHbIe Y4eOHbI€ el cTBHA:

YMEHUsl 3agaBaTh BONPOCHl (B Xoie nauasora W (WIM) JAUCKYCCHH) TIO CYHIECTBY
oOcyxmaeMold TeMbl, (HOPMYTHPOBATh CBOM NPEJIOKEHHUS OTHOCUTEIHLHO BBIIIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TPEACTABIATh MOJYyYSHHBIE PE3YyIbTaThl TO3HABATEIHHOM NEATEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 PpPe3yJbTaTOB BBIOJHEHUS XHMHUYECKOTIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW IO3HABATEIHHOU U
UCCIIEIOBATEIbCKON JIEATENbHOCTU MPH PEIICHHHM BO3HHUKAIOIMX MpoOjeM Ha OCHOBE ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs NO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIIMS COBMECTHBIX JIEHCTBHIA, ONPEACTICHNE KPUTEPUEB TI0 OIEHKE KayecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIbHO OMPEAETATh eI AeSTeIbHOCTH, JIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBAaTh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATEIHHOCTH, BBIOMPATH
HaubOosnee H(P¢eKTUBHbIE CHOCOOBI pelleHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM AITOPUTM JEHCTBHHA NHpU
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJyYyeHHs] HOBBIX 3HAHHUH 00 M3y4aeMbBIX OOBEKTax —
BEIIECTBAX W PEaKIUIX, OIIEHUBATh COOTBETCTBHE MOJYYCHHOTO pe3yJbTara 3asBJICHHOW IIENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMble B YCIIOBUH 3a/IaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pPE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBIICHHOTO JaHHOW (exepambHOW pabodell MporpaMMoOl, BBIIENSAIOT: OCBOCHHBIC



oOy4aroIMMUCS Hay4yHbIC 3HAaHUS, YMEHUS U CIOCOObI JeicTBHH, cnenuduueckue A
OpeIMETHOW 00acTH «XUMHS», BUABI JESITEIPHOCTH MO TOJXYYEHHIO HOBOTO 3HAHUSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaTbl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

pacKpbIBaTh CMbICII OCHOBHBIX XMMUYECKUX IOHATHUN: aTOM, MOJIEKYJa, XUMHUECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas Mmacca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAs Macca, MaccoBas J0Js XHUMHYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJlb,
AIIEKTPOOTPHLATEIILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaKuuii: peakluu COEIMHEHUS, PEaKIIUU Pa3JI0KEHUs], peaKIIMM 3aMEIICHUs], peaKkLun
o0OMeHa, 7K30- U SHIAOTEPMHUUYECKUE PEaKlUu, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JNIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpalKsl) B pacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IOHATUA WU MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAILICHUN;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UIsI COCTaBi€HHS (OpMyn BelIecTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

OTNpeeNATh BAJICHTHOCTh aTOMOB 3JEMEHTOB B OWHAPHBIX COCIUHEHHSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY Kiaccy COeAUMHEeHW 1Mo QopmyrnaMm, BHI XUMHUYECKOW CBS3U
(xoBaJIeHTHas M MIOHHAs) B HEOPTraHMYECKUX COCTUHEHUSX;

packpeiBaTh cmbica llepuogmyeckoro 3akona [[. Y. MenpaeneeBa: n1eMOHCTpUPOBATH
MOHMMAaHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYE€HHsI, 3aKOHa ABOTapo;
ONHKCBHIBaTh M XapakTepusoBaTh TabauuHyro ¢(opmy Ilepuonndeckoil cuctemsl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh IMOHATUS «TJaBHas moArpymma (A-rpymma)» u
«mobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOAbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcs B Tabnuue «llepuoauueckas cuctemMa XUMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIAaCCU(UIIUPOBATh XMMUUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIEeCTBA, XMMUUECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3THMYHBIX
KJIaCCOB,  NOJTBEp)KJas  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEeaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKHUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBUIX;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJII0 XMMHUYECKOT0 JIEMEHTa 10 (hopMyJie COeJUHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IeHNE, CUCTEeMAaTH3alUI0, KIACCU(UKAIUIO, BBISBICHHE NMPUYMHHO-
-CIICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAy4YHBIE  METOJbI ~ TO3HaHWS  —  HAONMIOJEHWEe,  HW3MEpEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TMOCYI0il U  J1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
u coOupaHuio ra3o00pa3HbIX BeEIIECTB (BOAOPOAA M KHUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOpPOB € OMPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, IIAHUPOBATH
Y MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIIbIO MHIMKATOPOB (JIakMycC, peHondTaenH, METUIIOPAHXK U JpyTue).

K xonmy oOyueHust B 9 kJjacce mpeaMETHBIE pe3ylbTaThl HA 0a30BOM YpPOBHE JOJDKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATUM: XUMUYECKUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas peakuus, XUMHUYECKas
CBSI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANIEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIb,
OKHUCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYECKas), KpPUCTAJUIMUECKas pElETKa, KOpPPO3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakUuu, MpeleibHO JJ0IycTUMAas
koH1eHnTpanus [1JIK BemiecTBa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKUX IMOHATUA WU MPUMEHSATH 3TU
MIOHSITHS IIPU ONIMCAHUM BELLECTB U UX IPEBPAICHUN;

UCMOJIb30BaTh XUMHUECKYIO CHMBOJHMKY JJISi COCTaBIeHHMS (OpMYa BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COCNMHEHHH 1o (opMyriam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHWYECKUX COEAMHEHHUSAX, 3aps] HOHA IO XHWMHUYECKOU
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAX HEOPraHWYECKHUX COCTUHEHUH, THI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuoanyeckoro 3akona [[. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro TOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyto (opmy [leprognueckoi
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoArpynna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpynma)», maneie U GoJblIMe MEpPUOJIBI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuie, C
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMUYECKHUX JIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIo AIEKTPOHOB U paclpeielieHHue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUI B IPEJENax MaJIbIX MEPUOJOB U TJABHBIX HNOAIPYNI C YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (OMUCBHIBATh) OOLIMEe M cHenu(puyeckrne XHUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, TOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEaKLU;

COCTABJIATh YPABHEHUS 3JIEKTPOJIUTUYECKON TUCCOLMALNN KUCIIOT, 1eJIoueil u conel,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMeHa, ypaBHEHHS PEaKIUH,
HNOJATBEPXKJAIOIIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BeELIeCTBaMHU
pas3INYHbIX KIIACCOB;

pacKpbIBaTh CYUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI I1OCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCca STHX PEeaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHUCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOT0 AJIEMEHTA 10 (POpMYyJie COETMHEHHS, MACCOBYIO JIOJIIO BELIECTBA B
pacTBope, NPOBOJUTH PACUYETHI 0 YPABHEHUIO XMUMHUECKON peaKlty;

coOuoaTh MpaBWja II0JIb30BaHUS XUMMYECKOW TOCYJOoH U J1aOOpaTOpHBIM
o0OpyOBaHUEM, a TaK)Ke IpaBHUja OOpalleHUs C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 10 BBIIOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OIBITOB IO MOJIY4YEHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTICKUCIIOTO Ta3a);

[IPOBOAMTH PEAKIMU, MOATBEPHKAAIOIINE KAaUECTBEHHbII COCTaB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJOpHI-, OpoMHI-, MOOUA-, KapOoHat-, Qocdart-,
CHIIMKAT-, Cynb(aT-, THAPOKCHA-UOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPALlMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIeHHEe, CHUCTEeMAaTU3alUI0, BBIABICHUE MNPUYMHHO-CIIEICTBEHHbIX
CBA3EM — JUId M3Yy4YEHMsS] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl I[O3HAHUS — HaONIOJIeHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jiesioB u JuaexkTpoHHbIe (HU(pPOBbHIE)
KoHTpoJibHbIe IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTshI
Pa3nes 1. [leppoHavyaiabHble XUMUYECKUE NOHATHUS
XuMmusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 2 bubmuoreka [JOK
' MPaKTUYECKOMN JIeSTeIBHOCTH https://m.edso0.ru/7f41837c
YeJioBeKa
19 BemecTBa 1 xumMmmuueckue 16 1 0 bu6mmoreka [JOK
' peaKIuu https://m.edsoo.ru/7f41837c
Uroro no pazneny 21 1 2
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Boznyx. Kucnopog. [lonsitue bu6nuorexa [IOK
2.1 6 0 0
00 okcHuaax https://m.edsoo.ru/7f41837c
Bognopoga. ITonstue o bu6nuorexa [IOK
2.2 9 0 1
KHUCJIOTaX U COJISAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
' OCHOBaHHSX https://m.edso00.ru/7f41837c
OCHOBHBIE KJIaCChI Bu6 10K
nOIMoTEeKA
24 11 1 1
HeOpraHquuCKHX https://m.edsoo.ru/7f41837c
COETMHEHU I
7 32 2 3
TOTO I10 pa3iey

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /I. M. MenaeneeBa. CTpoeHune aToMOB.



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

Xumnueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuu

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema
3.1 XUMHYECKHX dJIeMeHTOB /1. 7 0
N. Mennene-ea. CtpoeHue
aToma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

Xumuueckas CBS3b.
3.2 OKHUCIIUTETBHO- 8 1

BOCCTAHOBUTCIIbHBIC PCAKIINN
Hroro no pazgeny: 15

OBIIEE KOJIMYECTBO YACOB

[10 [TIPOT'PAMME 08 4

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢
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ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoububie | IlpakTuyeckue
n/n Bcero u3yuyeHusi = oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
HNuctpykrax o OT u Th. IIpeamer
1 XI/IMI/IiYI;)OJIB XUMHUHU B )KI/I3HI/II) ’ 1 0 0 bubnmorexa [IOK
' https://m.edso0.ru/ff0d210c
yenoBeka. Tena u BeniecTna.
bubmuoreka [JOK
2 I1 1 0 0
OHSITHE O METOJaX IMO3HAHUS B XUMHUH httos://m.edsoo.ru/f0d227e
[Ipaktuueckas padbora Ne 1 «IIpasuia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 0 1 bubnmnorexa [JOK
oOpareHust ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yucrtele BemecTBa U cMecu. CiocoObl 1 0 0 bu6mmoreka [JOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 0 1 bubmmorexa [TOK
a N buMep https://m.edsoo.ru/ff0d28c8
OUYKCTKHU TOBApPEHHOU COJIM )»
bu6mmoreka [JOK
6 A 1 0 0
TOMBL 1 MOTICIYIH https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHE PJIEMEHTBI. 3HAKU 1 0 0 bu6mmorexa [IOK
(CMMBOJIBI) XMMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
8 I1 1 0 0
POCTHIE H CIOAHHIE BeliecTna https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 0 0 bubnmoreka [JOK
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3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

https://m.edsoo.ru/ff0d2d50

bubnmoreka [JOK
10 Xumuueckas popmyia. BaaeHTHOCTB httos://m.e dsogru /F0d2eae
aTOMOB XMMHMYECKHUX 3JIEMEHTOB
11 OtHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENIbHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10JIs1 XUMHYECKOIO bubmuoreka [JOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmoreka [IOK
MomnsipHast macca https://m.edsoo0.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCcioBUSA IPOTEKAHUSA bubnnoreka [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnuotexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUAM XUMUYECKUX bubmmorexa LIOK
. https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanms XuMuuecknx peakiui
18 (coenHHq;HHﬂL,IpasnomeHHﬂ, e bubmmorexa [JOK
https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
19 M. B. JIoMOHOCOB — y4€HBIN- bubnnoreka [JOK
SHIUKIONEIUCT. https://m.edsoo.ru/ff0d40c4
. bubnuorexa [JOK
20 O00011IeHIE U CUCTEMATH3AaIU 3HAHUI httns://m.edsoo.ru/f0d4290
21 KonrtponbHas padora Nel mo reme bubnnorexa [JOK

«BemiecTBa U XUMUYECKHE PEAKLIUM

https://m.edsoo.ru/ff0d448e
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Bo3nyx — cMmech razos. Coctas

22 Bo3ayxa. Kucinopom — snemeHT u
npocroe BeuecTBo. O30H
dOu3ndecKkue 1 XUMUYECKHE CBOMCTBA
23 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [JOK
poAa (peart ’ https://m.eds00.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoOpl MostydeHus: KUCI0po/ia B
24 71a00paTOPHUH U IIPOMBIILICHHOCTH bubmorera [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TemnoBoit 3¢ ekt xumuaeckoit
o5 peaKkIuu, MOHATHE O bu6mmorexa [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKIIUIX
TommuBo (He(Th, yroib U METaH).
26 3ar HSHGI—EHqu)}OS . a, CITocOOBI iro bubmmorexa [JOK
P YR, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
ITpakTruyeckas pabora Ne 3 o Teme
27 «ITonydeHue u coOMpaHue KUCIOPOIa bubmorexa HOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
28 Bonopon — anemeHT u mpoctoe bubnuoreka [IOK
BelecTBo. Haxoxaenne B npupojie https://m.edsoo.ru/ff0d4ddo
29 du3nvecKkrue U XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bonopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
30 ITonsiTHE O KUCIOTAX U COJAX bubmorexa LHOK
https://m.edsoo.ru/ff0d50d2
31 Crioco0bI TOTy4eHHsT BOAOPO/Ia B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
32 [TpakTrueckas padota Ne 4 o Teme bubmuorexa [JOK
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«[lonmy4yenne u coOupanue BOJAOPOA,
H3yYCHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42

HNuctpykrax no OT u Th. Monsipublit

bu6mmoreka [IOK

33 00BEM razoB. 3akoH ABOraapo 0 https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTra
34 BEIIIECTBA rasa 1o €ro U3BECTHOMY 0 Bubmuorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
35 Beruucnenus no XuMH4eCKUM 0 bu6mmorexa [IOK
YPaBHEHUsM. Ypok 1. https://m.edsoo.ru/ff0d5708
Beruncnenus 006EMOB ra3oB 10
36 YPaBHCHHIO pPEaKIIMK Ha OCHOBE 3aKOHA 0 bubmorexa HOK
. . https://m.edsoo.ru/ff0d587a
00BEMHBIX OTHOIIICHUH Ta30B
37 DOu3nvecKue U XUMHUUYECKUE CBOMCTBA 0 bu6mmorexa [IOK
BOJIBI https://m.edsoo.ru/ff0d59e2
38 CocraB ocHoBanuii. [TonsTue 06 0 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d5b40
39 Bona xak pactBopurens. HacbleHHbIE 05 bubnnorexka [JOK
Y HEHACBIIICHHBIE PACTBOPBI. ' https://m.edsoo.ru/ff0d5eba
bu6mmoreka [IOK
40 MaccoBas 10151 BelllecTBa B pacTBOpE 0 https://m.edsoo.ru/ff0d6342
[IpakTuueckas pabora Ne 5 o Teme
41 «IIpuroroBiieHHE PaCTBOPOB C 0 bubnnorexka [JOK
ONpeACIEHHON MAaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d664e
PacTBOPEHHOTO BEIIECTBAY»
42 KonTponbnas padorta Ne2 o teme 0 bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d664e
43 Okcupl: cocTaB, KJIacCupUKaIus, 0 bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

44 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX 0 bubmorexa [IOK
’ P https://m.edsoo.ru/ff0d67ca
OKCHJIOB
45 OcHoBaHHUS: COCTaB, KJIacCU(DUKAIIHS, 0 bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
46 [TonydyeHue nu XuMHYECKHUE CBOMCTBA 0 bubnunoreka HOK
OCHOBaHUI https://m.edsoo.ru/ffOdfee2
47 Kucnotsl: cocras, kinaccudukaus, 0 bubnuorexa [JOK
HOMEHKJIaTypa https://m.eds00.ru/00ad9474
48 [Tonyyenue n XMuMHU4ECKHE CBOMCTBA 05 bubnuoreka [IOK
KHCIIOT ’ https://m.edsoo.ru/00ad9b7c
Conu (cpenHue): HOMEHKIATYpA,
49 CHOCO((SBI;) o )eHI/I}I XHMHI{ZSKH@ 0 bubmorexa LIOK
y YHEHI https://m.edso0.ru/00ad9a50
CBOMCTBa
ITpakTryeckas pabora Ne 6. Pemenue
50 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME 0 bubnuoteka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9ch2
COEIUHEHUIN»
51 I'eneTnueckas cBsI3b MEKy KilacCaMmu 0 bu6mmoreka [IOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9ela
bu6mmorexa [IOK
52 OO0o01IeHre ¥ CHCTeMAaTH3aINs 3HAHUN 0
= i https://m.edsoo.ru/00ad9ffa
KonTponbnas padorta Ne3 mo teme
53 "OCHOBHBIE KJIACChI HEOPTAHUYECKUX 0 bubmorexa HOK
o P https://m.edsoo.ru/00ada52c
COEIMHEHU I
[TepBbie MOMBITKH KIacCUpUKAITIT
bu6mmoreka [IOK
54 XMMHYECKHUX A1eMeHTOB. [loHsTHE O 0

rpymmnax CXOAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ada52¢
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[Tepuoanueckuii 3aKOH U

bubmuorexa [JOK
55 [Tepunoanueckas cucTeMa XUMHUYECKUX
https://m.edsoo.ru/00ada342
anemenToB JI. . MenaeneeBa
56 [Tepuoapl, TpyIIIbL, 10 TITTBI bubmorexa OK
PHOARL TPYIHEL, HOATPY https://m.edsoo.ru/00ada6bc
57 Crpoenue atomoB. CocTaB aTOMHBIX bubnmoreka [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada824
CrtpoeHue 3IIeKTPOHHBIX 000JI09EK
. bubmuoreka [JOK
58 aToMoB 3JieMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00ada96e
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
59 3JIEMEHTA TI0 €ro MOJIO0KESHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00adaab8
Menneneena
3nauenue [lepuoanyueckoro 3akoHa st
€0 pa3BUTHA HAayKu U npakTuku. J[. 1. bubnuoreka [IOK
MenneneeB — y4€HBIM, IEJArOT U https://m.edsoo.ru/00adac34
IpaXTaHuH
61 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnunorexa [JOK
XUMHUYECKHUX DJIEMEHTOR https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
62 4
OFHAI XIMHHCCRAT CBASD https://m.edsoo.ru/00adaab9
63 KoBaneHnTHast nosnsipHasi XUMHYECKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adae28
64 KoBaneHnTHas HenonasipHas XUMUYECKast bubnuotexa [JOK
CBA3b https://m.edso0.ru/00adb076
b K
65 KoutpoJabHas pa6ora (uToronasi) nommorexa O

https://m.edso0.ru/00adb076
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bubmuorexa [JOK

66 C . 1
TEHCHD ORHCICHHA https://m.eds00.ru/00adb486
67 OKHCIIUTENTbHO-BOCCTAHOBUTEIbHBIE 1 bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00adb33c
bubmuoreka [JOK
68 OKHUCIIUTEN U BOCCTAaHOBUTEIN 1 https://m.edsoo.ru/00ad9ch?
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
[loBTOpEeHue u yrioyOnenue 3HaHUN Bbu6moteka [JOK
1.1 5 1 0
OCHOBHBIX Pa3JIesioB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnorexa [JOK
' peakuuii https://m.edso0.ru/7f41a636
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. bu6nmorexa LIOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17 2 1
Pa3znen 2. HemeTasIbl M HX cOeTMHEHHUS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 0 1 bubmuoreka [IOK
' anemeHToB VIIA-rpynmel. ["anoreHs https://m.edsoo0.ru/7f41a636
o | e . | o Do
' PYHIHL 2-€P https://m.edsoo.ru/7f41a636
COCTMHEHUS
23 snowormonaspyme A Goobop i | 7 0 ; Budmoren LOK
' PYHIBL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
e | e o . | , o ox
' ) PYIHIBL. poA https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
HWroro no pazneny 25 1 4



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bu6nmoreka [IOK
31 Obmpe croficTsa MeTaIIoR 6 0 https://m.edso0.ru/7f41a636
. bubnnorexa [{OK
2 B 1 2
3 QKHEUIIME METaJUTbl U MX COCTUHCHUS 6 https://m.edsoo.ru/7f412636
Hroro no pazgeny 22 2
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
bubnuoreka [{OK
4.1 B 4
€IIeCTBA U MaTepUANIbl B )KH3HHU YEIOBEKa 0 https://m.edsoo.ru/7f41a636
Htoro no pazneny 4 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 7
9 KUIIACC
Ne nn/m Tema ypoka KoanuectBo yacos Hara DJIeKTPOHHbIE
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https://m.edsoo.ru/7f41a636

H3Yy4YeHUsl uppoBbIe
Kourpoubnble IIpakTHyeckue y i pp
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Huctpykrax no OT u Th.
[Tepuonuueckuii 3aK0OH.
Ilepnomuueckas cucreMa 1 0 0 Bubmzorexa OK
P https://m.edsoo.ru/00adb59%
XAMUYECKUX deMeHToB /1. 1.
Menpeneena
3aKOHOMEPHOCTH B U3MEHECHUH
CBOMCTB XMMHUUYECKHUX AJIEMEHTOB 1 0 0 bubmorexa [IOK
N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOTIOB
Knaccudukanus 1 HOMEHKIaTypa 1 0 0 Bu6mmoteka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
Bupl XMUMU4ecKoM CBS3U U TUIIBI 1 0 0 bubmuoreka [{OK
KPUCTAIUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtpouabnasi padora no teme
«IloBTOpEHME U yriIy0JIeHHe 1 1 0
3HAHUI OCHOBHBIX pa3/iejioB
Kypca 8 kiaacca»
Krnaccudukanus XumMuueckux 1 0 0 bubnunorexa LIOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XMMHYECKOU
eakiuu. [ToHsITHE O TOMOTE€HHBIX U 1 0 0 bubmorexa HOK
P ’ https://m.edso0.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX
IlonsTHe 0 XUMHYECKOM
but6mmorekxa [IOK
paBHOBecun. DAKTOPHI, BIUSIONINE 1 0 0

Ha CKOPOCTb XUMUYECKON PEaKIH U

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
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ITOJIOXKCHHUEC XHUMHUYCCKOI'O
PaBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bub6nmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIIUTUYECKON
10 nccorranuu. CHILHBIE U cl1a0ble bubnmorexa LHOK
a THAATLIH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Monuble ypaBHEHUS PEAKIIUN bubnnorexa [IOK
M peak https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHHI B CBETE MPEICTABICHUM bubnnorexa [JOK
00 JIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
NUCCOLIMAIINT
XHUMHUYeCKHe CBOMCTBA cojell B
13 CBETE IIPEICTABIECHUN 00 bubnnorexa [IOK
ped . https://m.edsoo.ru/00add8b2
AIEKTPOJUTUYECKON JUCCOIHAITTT
14 ITonsaTue o rHApOIN3E CONEH bubnnorexa [JOK
b https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3 A bubnuoreka [{OK
3HaHUM https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pernrenne skcriepuMeHTAILHBIX bubnmorexa LOK
p https://m.edsoo.ru/00addbfa
3a1a9»
KonTtpoabHnas pa6ora no reme
17 «JIEKTPOJIMTHYECKASA buodimorexa HOK
aucconuanyusa. XuMu4eckKkue https://m.edsoo.ru/00addecO
peaknuu B pacTBOPax»
18 OO6m1ast XapaKTeprUCTHKA TajJOTeHOB. bubnuorexa [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
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XHUMUYECKUE CBOMCTBA HA IPUMEPE
XJiopa

https://m.edsoo.ru/00addfe2

XinopoBogopo. ColisiHast KUCIOTA,

19 XUMHUYECKHUE CBOMCTBA, MMOTYyYEHUE bubmmorexa [JOK
> HOIVH ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTuyeckas padora Ne 2 o Teme
20 «[lomydeHne CONSTHOMN KUCIOTHI bubmmorexa [JOK
yi . . ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEeHUsIM
21 XUMHYCCKHUX PEAKIIHiA, €CJIN OJIUH U3 bubmmorexa [JOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubnnorexa [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(DUKALIUN CEPHI.
93 HaxoxneHnue cepsl U €€ COeTMHEHUI bubmmoreka HOK
B IIpUpoJie. XUMHUUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
Ccephl
CepoBoa0pO, CTPOEHHUE,
24 (I)I/II;I/ILIGCKEC " XI/III:\)/II/I‘ICCKI/IC bubmorexa LOK
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunpl cepbl. CepHas KUCIIOTAa,
25 ¢bu3znyecKkrue 1 XuMHUYeCcKHe Bubmmorexa [IOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMUYECKUE PEAKIINH, JICKAIIHNE B
OCHOBE TIPOMBIIIUICHHOTO Crioco0a
. bubmuoreka [{OK
26 MOJTyYCHHUSI CEPHOU KUCIIOTHI.

XHWMHUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpelibl COEAUHEHUSIMHU

https://m.edsoo.ru/00adec8a
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cepsl

Brruncienue MmaccoBoU 10U

bu6nmoreka [IOK

27
BBIX0/1a IIPOIYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTHKa JIEMEHTOB
VA-rpynimsl. A30T,

28 acII poycri aAHEHME B IIPUPOJIE bubmmorexa [IOK
pactipoctp PHPOAE, https://m.edsoo.ru/00adeea6
(bu3HUYeCKre U XUMUICCKHE
CBOICTBA
AMMHaK, ero GpU3nYecKue u

29 XHUMHYECKHE CBOMCTBA, ITOJIYUYEHUE U bubmorexa LHOK

’ ya https://m.edsoo.ru/00adf004
MIPUMCHCHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «ITonyyenne aMMuaKa, U3ydeHue bubmorexa LOK
yqv > YA https://m.edsoo.ru/00adf180
€ro CBOMCTBY

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u bubmuoreka [JOK
XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHrne HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 0OpeHnil. XMMHUYECKOE bubmorexa LOK
yAobp ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCAMHEHMSIMH a30Ta
Dochop. Oxcun dhochopa (V) u

33 q)oc:li))o pHaSI KI/ICJ'I((i))Ta (bq)pll)m(qe)cxne " bubmmorexa [JOK

p N https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJIyICHUE
Hcnonb3oBanue GocaToB B
34 KaueCcTBe MUHEPATLHBIX YA0OpEHUH. bubmmoreka [JOK

3arpsi3HeHue IPUPOTHON CPeIb
dbocdaramu

https://m.edsoo.ru/00adfc20
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Yrnepon, pacnpocTpaHeHue B

bubnunorexa LIOK

3 HpHpOLe, qmmqevcme " https://m.edsoo.ru/00adfd9c
XHMHYECKHE CBOMCTBA
Oxcunsl yriaepona, ux (pu3nveckue
1 XHUMHYECKHE CBONCTBA.
36 DKOJIOTHYECKHUE TPOOIEMBI bubmmorexa [JOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)
37 VronpHas KUCIoTa U €€ COIN bubmorexa OK
https://m.edso0.ru/00ae006¢
[IpakTuueckas padora Ne 4 o Teme
38 "[lony4yeHue yrieKucioro rasa. Bbu6mmoteka [JOK
KauecTBenHnas peakius Ha https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"
[TepBoHavabHBIC TOHATHUS 00
39 OpraHUYEeCKUX BEUIECTBAX KaK O bubmmorexa [TOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX YIIIepoia
40 Kpemnuuii u ero coenuHeHus bubnmorexa IOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
41 PemreHne skcriepUMEHTAIBHBIX bubmuoreka [JOK
3a7a4 1o Teme «BakHeiimue https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHEHUS
KonTtpoabHnas pa6ora no reme
42 «BaskHelIMe HEMETAJJIBI U X bubmorexa [IOK
https://m.edsoo.ru/00ae0el8
COeTUHEeH U
43 OO6mrast XxapakTeprucTruKa bubnuotexa [JOK

XUMHNYCCKHUX 3JICMCHTOB —

https://m.edso0.ru/00ae103e
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MeTaiioB. MeTamndeckast CBsi3b U
MeTaJJIn4ecKasi KpUcTaiinyecKas
pemérka. @u3ndyeckue CBOMCTBA

METaJLIOB.
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DIEeKTPOXUMHUYCCKUN P bubmmorexa [JOK
N https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
45 Merasisl B npupoze. [lonsartue o
METAJLTypTHH
46 O61ue cnocoObl MOTydYeHHs bu6nunorexa LIOK
MeTaiu1oB. CIjIaBhl. https://m.edso0.ru/00ae1156
Brruncnenus no ypaBHEeHUsIM
47 XUMUYECKUX PEAKIUi, €CIIH OJUH U3
pEeareHToB COACPKUT MPUMECH
48 [TonsTHE O KOPPO3UH METAIIIOB bubmmorexa LIOK
https://m.edso0.ru/00ae1278
bu6nmorexa LIOK
49 IHenosrbte MeTaIEr https://m.edsoo.ru/00ae14b2
50 OKcubl ¥ THAPOKCUIBI HATPUS U bubnnorexa [JOK
KaJus https://m.edsoo.ru/00ae14b2
51 [llenoyHo3eMenbHBIE METAILTBI — bubmuoreka [{OK
KaJIbIIMA 1 Mardui https://m.edsoo.ru/00ael5e8
52 Baxxuelnme coenMHEHNS KAJIbIUI bubmmorexa TOK
https://m.edsoo.ru/00ae15e8
53 JKécTKoCTh BOJIBI M CIIOCOOBI €€ but6mmorekxa [IOK
yCTpaHEHHUS https://m.eds00.ru/00ae1886
54 [IpakTuueckas pabora Ne 6 o Teme bubmuoteka [IOK

"YKECTKOCTE BOJBI 1 METOIEI €6

https://m.edsoo.ru/00aelae8
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ycTpaHeHus"

. bub6nmoreka [IOK
> Admtomuiii https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBA OKCHJIA U bubmunoreka [JOK
56
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bub6nmmoreka [IOK
> AKeneso https://m.edso0.ru/00ae1d86
58 Oxkcuapl, THAPOKCUIBI U COJIH bubnnorexa [JOK
xenesa (1) u sxemesa (111) https://m.edsoo.ru/00ae35e6
[IpakTuueckas padora Ne 7.
59 Pemrenue skcnepuMeHTaIbHBIX bubmmorexa [JOK
3a1ad4 1o reme «Baxneiine https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COCTUHEHUS»
Brruucnenust mo ypaBHeHUSIM
60 XUMUYECKUX PEAKLUH, €CIIM OUH U3 bubmmnoreka HOK
peareHToB J1aH B U30BITKE UITU https://m.edsoo.ru/00ae1750
COJIEPKUT MPUMECH.
61 O06001eHre 3HaHU IO TeMe
«MeTtambby
62 KounrpoJabsHas padora (utoroasi)
63 PemreHne skcriepUMEHTAIBHBIX bubmuoreka [JOK
3a7a4 1no reme «MeTamuibby https://m.edso0.ru/00ae4270
64 Brraucienuss MaccoBOM J0OIH bubnmnorexa LIOK
BBIXOJa IPOLYKTA PEAKLIMU https://m.edso0.ru/00ae3f50
65 BemectBa u Mmarepuasl B bubnunoreka LIOK
MOBCEIHEBHOM XU3HU YEIOBEKA https://m.edsoo.ru/00ae0d0a
66 XHUMHYECKOE 3arpsi3HEHUE bubmuoteka [IOK

OKpY>Karollen cpeibl

https://m.edsoo.ru/00adb33c
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67 Ponpb xumuu B periennn 1 Bbu6muotexa [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ad9ch2
68 O06001IeHNEe U CUCTEMATU3ALIHS 1 bubmuorexa [IOK
3HaHUHN https://m.edsoo.ru/00ae4270
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

8 kiacc
I'.E.Pym3utuc, ®.I". ®enpaman «Xumusi» 8 kiacc. - M: «lIpocsemienuey.
9 KJacc
I'.E.Pym3utuc, ®.I". ®enpaman «Xumus» 9 kinacc. — M: «lIpocBenienue».

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

8 kiacce
I'.E.Pym3utuc, ®.I". ®enpaman «Xumusi» 8 kiacc. - M: «lIpocsemienue.
9 KJacc
I'.E.Pyn3urtuc, @.I'.®enpaman «Xumus» 9 knacc. — M: «IIpocsemenue».

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET:

https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c¢c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c¢c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3al6
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

9 kmacc:
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c¢c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6¢c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa

https://m.edsoo.ru/ff0d3al6
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d37fa

