MUHUCTEPCTBO NPOCBEIEHUA POCCUVCKOM ®EJIEPAIIIN
Komurer oOpa3oBanus u Hayku BoJsrorpaackoii oos1actu
(OBJIKOMOBPA30OBAHUA)

Anmunncrpanusa CepadpumoBuuckoro paiiona BoJsrorpaackoii oo1actu

MKOY CepapumoBunuckas CIII Ne2

PACCMOTPEHA YTBEPX/IEHA
PykoBoaurens HIMO Hupextop
buptokosa 3.A.
VYcaueBa K.A. buprokosa 3.A.
IIporokoin Ne 1 ot «27» aBrycra 2026 T. ITpuka3 Ne 133-ox1 ot «28» aBrycra 2026 .
PABOYASA ITPOT'PAMMA

(ID 10417456)

yueOHoro npeamera «XumMus. bazoBblil ypoBeHb»

1u1st oOyyaromuxcst 8 — 9 kjaccoB

r. Cepagpumonuu 2026



HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XMMUW Ha YPOBHE OCHOBHOTO OOIETO OOpa30BaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbHON IPOTrPaMMBbl OCHOBHOT'O oO11ero oOpa3oBaHus,
npeacraBieHapx B DI'OC OO0, a takxke Ha OocHOBe (emepanbHOU paboueit
MpPOTrpamMMBbl BOCITUTAHUSA W C y4E€TOM KOHIIEHIIMU TMPEMOJaBaHUsS y4eOHOTO
npenMera «XuMHS» B 00pa3oBaTeNbHBIX —OpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma mo xumMuu Aa€T MPEACTABICHHUE O IENsIX, OOIIeH CTpaTeruu
oOy4eHHs, BOCIMTAHHUS M Pa3BUTHS OOYYAIOLIUXCSA CPEICTBAMH Y4YEOHOIO
MpeAMeTa,  YCTAaHABIMBAET  00f3aTeIbHOE  NPEIMETHOE  COJAEpIKAHUE,
npeAycMaTpUBaeT pacIpeleeHue €ro Mo KiaccaM U CTPYKTYpPHPOBAHHUE IIO
pazzienaM M TeMaM IPOrpaMMbl MO XHWMHH, ONPEAEISACT KOJIMYECTBEHHbBIE U
Kaue€CTBEHHBIEC XapaKTEPUCTUKU COJIEpKaHMUS, PEKOMEHYEMYIO
MOCJEAOBATEILHOCTh M3YYEHUS XUMHUHM C YUYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKM Yy4e€OHOro Tpoliecca, BO3PACTHBIX
O0COOCHHOCTEN O00ydYaromMxcsi, OIpeAeasieT BO3MOXKHOCTU IIpeaMera Jis
peanu3anuu TpedOBaHM K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTebHOMN
MpOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl, a TakKe TPeOOBaHUIMA
K pe3yjbTaTaM OOY4YeHMs] XMMHUHM Ha YpPOBHE IeJied M3ydeHUs Mpeamera U
OCHOBHBIX BHUJOB Y4Y€OHO-IIO3HABATEIbHON AESATEIBHOCTH OOYyYarolerocs Io
OCBOEHUIO yUE€OHOI0 COJIepP KaHUA.

3HaHWE XWMUU CIY>KUT OCHOBOW JUIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaronierocs, ero NpeJacTaBIeHu 0 MaTEPUAIBHOM €IMHCTBE MUPA, BAXKHYIO
poJib UTparoT HopMUpYyEMBbIE XUMUEH MPEACTaBICHUS O B3aUMOMPEBPAIICHUSIX
SHEPTrUU U 00 SBOJIOIMHU BEIIECTB B MPUPOJIE, O MYTAX PEHICHUS TI00ATBHBIX
mpo0JieM YCTOWYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETHUECCKOM,
MUIIEBON U 9KOJOTUYECKON O€30acCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  peaju3allMi  BO3MOXKHOCTEM i1 CaMOpa3BUTHUS U
dbopMHupOBaHUS KYJIBTYphl JIMYHOCTH, €€ oOmed u (PyHKIMOHATHHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJ] B ((OPMUPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
00y4Jarolmuxcsi, HABBIKOB HX CaAMOCTOSITCJIbHOW Y4YEOHOW JeSITeNbHOCTH,
AKCIIEPUMEHTAIILHBIX M HWCCIEAOBATEIbCKUX YMEHHUH, HEOOXOJAMMBIX Kak B
MMOBCETHEBHOM XKU3HU, TaK U B TPOPECCUOHAILHOM S TEIBHOCTH;



3HAKOMUT CO CINEeIM(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJIbIBAET OCHOBBI
LEJOCTHOTO B3MIsiAa HA €OUHCTBO MNPHUPOALI M  YEJIOBEKA, SBISAETCA
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYUYHON IPaMOTHOCTH
00yyJarommxcs;

croco0CTBYeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS! K €CTECTBEHHO-
HAay4YHbIM 3HAHUSM, K TPUPOAE, K YEIOBEKY, BHOCHUT CBOM BKJIaJ B
AKOJIOTMYECKOE 00pa30BaHue 00ydaroIUXCsl.

JlanHble HampaBiIeHUS B OOYYEHUHM XMUMHH 00€CTIeUMBAIOTCS crielnu(uKon
colepKaHUsl yY4yeOHOro TMpeAMeTa, KOTOPbIA SBISETCA NEeAaroru4yecku
aJanTUPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKH XMMHUH Ha OMPEICIEHHOM JTare
€€ pa3BUTHAL.

Kypc xumum Ha ypoBHE OCHOBHOI'O 00IIer0o 0Opa30BaHUs OPUEHTUPOBAH
Ha OCBOCHHME OOYYaIOIIMMHCS CHUCTEMBI IMEPBOHAYAIBHBIX IMOHATUA XUMUH,
OCHOB HEOPTaHWYECKON XMMHH U HEKOTOPBIX OTACIIbHBIX 3HAUYUMBIX MOHSATUN
OpraHU4eCKON XUMUU.

CrpyKkTypa cofepaHusi IporpaMMBbl 10 XUMHH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO Moaxoaa K €€ uzyueHuto. CopepxaHue CKIabIBa€TCA U3 CUCTEMBbI
MOHATUM O XHMMHYECKOM DJIIEMEHTE M BEUIECTBE W CHUCTEMBl MOHSATHUH O
XUMHUECKON peakuud. OOe 3T CHCTEMBbl CTPYKTYPHO OpIraHM30BaHbl I10
OPUHLMIY ITOCJIEI0BAaTEIbHOIO Pa3BUTUS 3HAHMM HAa OCHOBE TEOPETHUYECKHUX
MPEACTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepmognueckoro 3akona J[. M. MeHneneeBa Kak OCHOBHOTO 3aKOHa
XUMUH;

— YUYEHUS O CTPOEHUM aTOMa U XUMHUYECKOM CBA3H;

— TMpPEACTaBICHUN 00 3JIEKTPOJUTUYECKON JHUCCOLMALMU BEIIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS PACCMATPUBAIOTCS HAa OCHOBE SMIIMPHUUYECKU
MOJIyUEHHBIX W OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEJOBATEIBHO OT
OTHOTO YPOBHA K JpyroMy, BBIIOJHSAS (QYHKIUM OOBSICHEHUS U
IPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS M BO3MOXKHOCTEH MPaKTHUYECKOIrO
NPUMEHEHUS U TIOJyYEeHHS U3y4aeMbIX BEIIECTB.

OcBoeHnne mporpaMmbl IO XUMHU CIHOCOOCTBYET (POPMHUPOBAHUIO
MPEJICTABJICHUSI O XMMHUYECKOM COCTABIAIOIIENM HAYYHOW KApTUHBI MHUpPa B
JIOTHKE €€ CUCTEMHOW MPUPO/Ibl, IEHHOCTHOTO OTHOUIEHUS! K HAYYHOMY 3HAHHIO
U METoJlaM MO3HaHMs B Hayke. M3yueHrne XuMHUM IPOUCXOJIUT C TPUBJICUEHUEM
3HAHUI W3 paHee M3YYECHHBIX YYEOHbIX MpeaMeToB: «OKpyXKaroluuid MUp»,
«buomnorus. 5—7 ximacce» u «dusuka. 7 Knacey.



IIpy wu3yyeHUHM XUMHHM HPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKOM  HaykKM Kak oOJacTM  COBPEMEHHOIO  €CTECTBO3HAHMA,
MPAKTUYECKON JEATeTbHOCTH YEJIOBeKAa M KaK OJHOTO W3 KOMIIOHEHTOB
MHUPOBOM KyJBTYpHl. 3afada y4eOHOTO MpeAMeTa COCTOMT B (POPMHUPOBAHUU
CUCTEMBl XMMHMUYECKHUX 3HAHUNW — BaKHEUIIUX (PaKTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKUX IOJIOKEHUHM, JOCTYNHBIX OOOOLIEHHI MHMpPOBO33PEHUECKOIO
XapakTepa, si3plka HayKH, B MPUOOIIEHUN K HAyYHBIM METOJaM MO3HAHUS IpU
M3YYCHUH BEIIECTB M XUMHUYECKHX peakiuii, B (popMHpOBaHHUH U Pa3BUTUU
MO3HABATENBHBIX YMEHUM M WX NPUMEHEHUH B Y4eOHO-TIO3HABATEIbHON WU
y4eOHO-UCCIIEI0BATENbCKON JIEATENbHOCTH, OCBOCHUU MpaBUi 0€30MacHOro
oOpallleHus C BEIIeCTBAMHU B TIOBCETHEBHOM JKU3HU.

[Ipy u3ydyeHHMM XMMHHM Ha YpPOBHE OCHOBHOIO OOHIEro oOpa30BaHUS
BaXHOE 3HAYEHHUE MMPUOOPENTN TaKUe eI, KakK:

— (opMUpPOBaHUE HMHTEJUIEKTYalbHO pPAa3BUTOM JMYHOCTH, TOTOBOW K
caM000pa30BaHuUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHIATHIO PEIIECHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KU3HU;

— HampaBJIEHHOCTh OOydYeHHs Ha CHCTEeMAaTUYECKOE MPHOOIICHHE
00y4aromuxcsi K CaMOCTOSITEIbHON MO3HABATEIHHON JAEATEIbHOCTH, HAYIHBIM
METOJaM MO3HaHMs, (POPMHUPYIOIIMM MOTHUBALUIO U PA3BUTHE CIOCOOHOCTEH K
XUMHH;

—  o0ecrieyeHWe  YCJIOBMH,  CIOCOOCTBYIOIIMX  HPHUOOPETEHHIO
OOy4JarolmMMHUCSL ~ OMbITa  PAa3HOOOpPA3HON  AESITENHbHOCTH, TO3HAHUS U
CaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETCHIIMI), WMEIOIINX
YHHUBEpCaJIbHOE 3HAYEHHE ISl Pa3JIMUHbIX BUJOB JIEATEIbHOCTH;

— (QopMupoBanue o0mIeH (QYHKIIMOHATBHON M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJE€ YMEHHH OOBSICHATh W OIICHWBATH SIBIICHUS
OKPY>KaoIIero MHpa, UCTIONB3YSl 3HAHUS U OIIBIT, MOTYYCHHBIC TTPH H3yUYECHUHU
XUMHH, TPUMEHSATh UX IpPU pEUIeHHH MNpoOJieM B TOBCEIHEBHOM >KU3HH U
TPYZOBOU EATEIILHOCTH;

— (¢opMupoBaHHe y OOy4arOUUXCs TyMAaHUCTUYECKUX OTHOILIEHH,
NMOHUMAaHUsI TEHHOCTH XWMUYECKUX 3HAHWHA JUISI BBIPAOOTKH JKOJOTHYECKH
11eJ1ecO00pa3HOTO TOBEACHUS B OBITY W TPYAOBOM JAESITEIBHOCTH B IENSIX
COXPAHEHUS CBOETO 370POBbs U OKPYXkKAIOIIeH MPUPOAHOMN CPEIbl;

— pa3BUTHE MOTHBAIMHM K O0YUYEHHIO, CIOCOOHOCTENH K CaMOKOHTPOJIIO U
CaMOBOCITUTAHWIO HA OCHOBE YCBOCHHS OOIIEYeTIOBEUECKUX I[IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY Tpodmiiss ©  HampaBIeHHOCTH
JanbHeHIero o0y4ueHus.



OOGmiee yucia0 4YacoB, OTBEAEHHBIX JJII WM3YUYCHHS XUMHUM Ha YpPOBHE
OCHOBHOTO 0011IeT0 00pa3oBaHus, cocTaBisieT 136 dacoB: B 8 kilacce — 68 yacos
(2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).



COIEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHauyaibHbIE XUMHYECKUE OHATHSA

[Ipeamet xumuu. Poiab XuMHM B )KU3HU YeTIOBEKA. XUMHSI B CUCTEME HaYK.
Tema u BemiecTBa. PU3HUECKHE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSTHUE
BemectTB. [loHsATHE 0 METOAX NO3HAHKA B XUMHH. YHCTHIE BEIIECTBA U CMECH.
CnocoObI pazaeneHust cMeceil.

ATOMBI U MOJEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThIe U CIOXKHBIE BelecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemecTB. OTHOCHUTENbHAs aTOMHasi Macca.
OTtHocuTeNnbHasE MOJIEKYJIsIpHAs Macca. MaccoBast 10JIsl XUMHAYECKOTO 3JIEMEHTA
B COC/IMHECHHH.

KomnyectBo BemectBa. Moas. Momspas wMacca.  B3auMocBs3b
KOJIMYECTBA, MACChl M YHCIA CTPYKTYPHBIX €IMHUIl BellecTBa. Pacu€rbl Mo
(dopMynamM XUMHUYECKUX COEAMHEHUM.

Ou3nuecKue W XUMHYECKHE SBICHHUS. XHUMHUYECKasl peakuuss Hu eé
NpPU3HAKA. 3aKOH COXPAHEHUsI MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanus XuMuyeckux peakuuii (COeIMHEHUs, Pa3I0KEeHMs, 3aMELICHUS,
oOmeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpuu
U npuéMamMu oOpalieHus C J1abopaTOpHBIM O000PYIOBaHUEM, H3YYCHHE W
onucaHue (PU3NYECKUX CBOWCTB OOpa3lOB HEOPraHUYECKHX BEUIECTB,
HaOmoieHne pusznueckux (MJIaBJICeHUE BOCKA, TAsSHUE JIbJla, paCTUPAHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAlUs BOJbl) U XUMHUYECKUX (TOPEHUE CBEYH,
POKAJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCICTBUE MeJa C KHUCIOTOM)
ABJICHUM, HAOJIOIEHHEe M ONHCAaHWE MPU3HAKOB MPOTEKAHUS XHUMHUYECKHX
peakiuii (pasokeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOPUIOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanuu, B3auMoOJeHCTBUE
xenes3a ¢ pactBopom conu meau (1), mzyuenue criocoOoB pazeneHus: cMecei: ¢
MOMOINbID ~ MarHura,  (QUIBTPOBAHHWE,  BHIIAPUBAHWE,  JIUCTHIUISAINA,
xpoMarorpadusi, MpOBEACHUE OYUCTKA IOBAPEHHOW CONM, HAOIIOJEHUE U
OMKMCAaHWE PE3yJIbTaTOB MPOBEJACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUs MacChl, CO3/IaHNE MOJEIIEN MOJIEKYJI (ILIAPOCTEPIKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 31€MEHT U IpocToe
BeliecTBO. HaxokneHue kucimopoga B Mpupojae, (Ppu3nyeckue U XUMHUUYECKHE
cBorictBa (peakuuu ropenus). Okcupawl. [Ipumenenne kucinopoma. CrnocoOsl
MOJIy4eHHUs] KUCIOopoAa B JIA0OpaTOpUM M MPOMBILUIEHHOCTH. Kpyroopor
Kuciopoza B mpupojae. O30H — aJuIOTpoIHass MOAU(PUKALIMS KUCIOPOIaA.

TernoBoit 3pPexT XUuMUYECKON peakluu, TEPMOXUMHUUYECKUE YPaBHEHHS,
9K30- M 3HIOTEPMHUYECKUE pEeaKkUHH. TOIUIMBO: yroib U METaH. 3arps3HEeHUe
BO3/yXa, YCWJICHHE MapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bopopon — snemeHT M mpocroe BemiecTBO. Haxoxkaenue Bomopona B
npupoae, ¢GuU3MUECKMe U XUMUYECKHUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI
noxyyeHus. Kucnotsl u comnm.

Monsipabiil 00BEM ra3oB. PacyéTsl M0 XUMUUECKUM YPaBHEHUSIM.

Odusnyueckne CBOMCTBAa BOoabl. Boma kak pactBoputens. PacTBOpEL
HacelllleHHbIE ¥ HEHACBHIIIEHHBIE pPAacTBOPHI. PacTBOPUMOCTh BEIIECTB B BOJE.
MaccoBasi 107 BEHIECTBA B pPACTBOpE. XHWMHYECKHE CBOMCTBA BOJIBI.
OcHoBanusi. Ponb pacTBOpOB B MPHUPOJE U B KU3HU ueloBeka. KpyroBopor
BO/JIbI B IIpUpPOJIC. 3arpsi3HEHUE MPUPOIHBIX BoA. OXpaHa U OUKCTKA MTPUPOIHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHenunit. Oxcuanl. Kimaccudukanms
OKCHJIOB:  coJieoOpasyrome (OCHOBHBIC, KHUCIOTHBIC, aM(OTEpHbIE) W
HecosieoOpazyromue. Homenknatypa okcuaoB. dusmyeckne U XHUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHoBanus. Knaccudukanusi OCHOBAaHMIA: INENOYM M HEPACTBOPHUMBIC
ocHoBaHusA. HoMenkiarypa ocHoBaHui. Ou3znueckue U XMMHYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccupukauus kucinor. Homenknatypa kucnor. @uznueckue
U XMMHUYECKHE CBOMCTBA KHUCIOT. Psn aktuBHOCcTH MetayuioB H. H. bekerona.
[Tomy4yeHue KUCIoT.

Comu. Howmenknatrypa coneil. ®Pu3nyeckre W XHUMHUYECKHE CBOWCTBA
conen. [lomyuenue coiei.

I'eneTnueckas cBsI3b MEXY KJIacCaMU HEOPTAaHUYECKUX COCAMHEHUM.

Xumuyeckuii IKCnRepuMeHm

KAUEeCTBEHHOE OIPEACIICHHE COJEpKaHUsl KHUCIOpoJa B  BO3JAYXE,
MOJIy4eHHE, COOMpaHHe, PAcCNo3HABAHWE W W3YYEHUE CBOMCTB KHUCIOpPOa,
HAOJIOICHHE  B3aUMOJCHMCTBUSL  BEUIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHHUSI M TpPEKpalleHus TopeHus (Mmoxkapa), O3HAKOMJIEHHE C
oOpa3llaMl OKCHUJOB UM ONUCAaHWE HX CBOWCTB, INOJy4€HHE, COOMpaHHE,
pacrio3HaBaHWE€ U H3Yy4YEHHE CBOWCTB BOJOpOJa (FOpEeHHE), B3aUMOICHCTBHE



Boopoa ¢ okcuaoM meau (1) (Bo3MOkKHO HCTIOIB30BaHKME BUIEOMATEPUATIOB),
HaOMoIeHHe O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEAOBaHHE
OCOOCHHOCTEM PacTBOPEHUSI BEIIECTB C PaA3IMYHOW PACTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAECIEHHON MACcCOBOM JOJIEW PaCTBOPEHHOTO
BEIIECTBA, B3aMMOJICHCTBUE BOABl C METAUIaMU (HATPUEM U KaJbIIHEM)
(BO3MOXHO UCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3lloB
HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIOACHUE W3MCHEHUS
OKpAaCKA MWHJHUKATOPOB B pPACTBOpPaX KHUCIOT H IIEJIOYEH, HU3YyUYCHUE
B3aumoiericTBusl okcuga Menu (II) ¢ pactBopom cepHOM KHUCIOTHI, KUCIOT C
METaJUIAMU, PEAKLIMN HEUTPAIU3ALUU, [TI0JyYeHUE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJHOTO MeTajula JpYyrMM W3 pPacTBOpa COJIM, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 3aJ1ad MO0 Teme «BaxHeWine KIacChl HEOPTaHUYECKUX
COEIMHEHUI.

IHepuoanuyeckuit 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jemeHToB JI. . MenneneeBa. CtpoeHue aroMoB. XUMH4YeCKasi CBSI3b.
OKucINTEeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINH

[lepBbie MOMBITKU KiIaCCU(UKAIMU XUMHUYECKUX dJeMEHTOB. [loHsiTHE O
rpyImax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U MIEIOYHO3EMEIbHBIE METalIbI,
raJIoreHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpbIE 00pa3yroT ampOTEpHbIE
OKCHUBI U TUAPOKCHUIBL.

[lepnonmueckuit 3axoH. [lepuoauyeckas cucrema XUMAYECKUX JIIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (POPMBI
[Teppoanyeckoit cucrembl xumuueckux d3yemeHToB J[. WM. Menneneena.
[Tepuonsl u rpynnbl. DU3HMYECKUN CMBICH TOPSAKOBOTO HOMEpPA, HOMEPOB
IIEpUOJIa U TPYIIIBI SJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snep. HM30Tombl. OJIEKTPOHBL.
CrtpoeHue AIeKTPOHHBIX 000JI0UYE€K aTOMOB MEPBhIX 20 XUMUUECKUX IJIEMEHTOB
ITepunognueckoint cucremsl 1. 1. MenaeneeBa. XapakTepucTUKa XUMHYECKOTO
3JIEMEHTA 110 €ro MnoJioxkeHuro B [lepuognueckoi cucreme 1. Y. Meneneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNnaM U NEPUOIaM.

3nauenne Ilepuomnueckoro 3akoHa u Ilepuoanmdeckoil CUCTEMBI
XMMHUYECKUX DJIEMEHTOB Ul Pa3BUTHUS Hayku U npaktuku. [. . Mennenees —
YYEHBIA U TPAXKIAHUH.

Xumudeckass cBsizb. KoBaneHTHast (TossipHasi M HEMOJIApHAs) CBSI3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okucineHusi. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIUU.
[Tponecchl okucieHust 1 BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.



Xumuueckuii IKCnepumMenm:

U3y4YeHHEe 0Opa3IOB BEIIECTB METAJJIOB U HEMETAIOB, B3aUMOJICHCTBUE
TUAPOKCUJA LIMHKA C PAacTBOPAMM KHUCJIOT M ILIEJIOYEH, NPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl  OKUCIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI
(ropenue, peakiy pas3ioKeHUs], COSTUHEHUS).

Mesxcnpeomemnmnunie ceasu

Peanm3zanust MeXnpeaMeTHbIX CBA3€H NPU M3yYEHUM XUMHUH B 8 Kjacce
OCYULIECTBJISIETCS. YE€pe3 HCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TAaK W TOHATHH, SBISIONIMXCSA CHUCTEMHBIMU JUIS OTAEJIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1iue ecTecTBEHHO-HAyYHbIE TIOHSATHS: HAaydHbId (akT, TUIOTE3a,
TEOpUs, 3aKOH, aHajiu3, CHUHTE3, Kiaccu(uUKalus, [EepUOAUYHOCTD,
Ha0II0IeHUE, SKCIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

@uznuka: Marepus, aroM, 3JIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIWUJ,
U30TOMBI, PaAMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUH 3apsij, BELIECTBO,
TENO, 00BEM, arperaTHoe COCTOSTHUE BELIECTBA, ras, (U3NUYECKUE BEIMYUHBI,
€IUHULIBI U3MEPEHUS, KOCMOC, IUTAHETHI, 3BE311bI, COonHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHHEpadbl, TOPHBIE IOPOJBI,
II0JIE3HBIE NCKOIIA€MBbIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemrecTBo M XUMHMYeCKasi peakuus

[lepnonmueckuit 3akoH. [leproauyeckas cucremMa XUMAYECKUX JIIEMEHTOB
1. . MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB
XUMUYECKUX DBJEMEHTOB NEPBBIX TPEX NEPUOJAOB, Kallvsd, KalbLMs U HX
COCIMHEHUN B COOTBETCTBHMU C TMOJIOKEHUEM 3JIEMEHTOB B Ilepuoanueckoii
CHUCTEME U CTPOCHHEM UX aTOMOB.

Crpoenue BemecTsa: BUbI XUMUYECKOM CBSI3U. THIIBI KPUCTAIUIMYECKUX
pPEHIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAIUINYECKON PEIIETKA
M BUJIa XUMHYECKOU CBS3H.

Knaccudukauus v HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JU4YHBIM KJlaccam
HEOPraHWYECKUX COCIMHEHHUI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMUYECKHX peakiuil MO pa3IudyHbIM MpU3HAKaM (10
YHUCIIy M COCTaBY yYaCTBYIOIIMUX B PEAKLUU BEIIECTB, MO TEILUIOBOMY 3D PeKTy,
0 MW3MEHEHUIO CTENEHEN OKUCIEHHUS XHMHUYECKHX DJJEMEHTOB, IO
0o0paTUMOCTH, TIO YYacTHIO KaTalau3aropa). JK30- M DHIOTEPMHUYECKHUE
pEeaKLHK, TEPMOXUMHUYECKUE YPAaBHEHHUS.



[Tonsitue o ckopocTH XUMUYECKOM peakiuu. [loHstue 06 0OpaTUMBIX U
HEOOpaTUMBIX  XMMUYECKHX peakuusx. [loHsATHE O TOMOT€HHBIX H
reTeporeHHbix peakuusx. [lonarune o karanuze. IloHsATHE O XUMHUYECKOM
paBHOBecuH. DakTOpbl, BIHAIONIME HAa CKOPOCTh XHUMHUYECKOW pEaKkUuu U
MOJIOKEHHE XUMHUYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE ~ PEAKIMU, AJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBlieHHE  ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA C HCIOJB30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopust ~ 3JIEKTPOIUTUYECKON  JHUCCOLMALMU.  OJJEKTPOIUTHI U
HE3NEKTpOoIuThl. KaThoHbI, aHMOHBI. MexXaHu3M AUCCOIMALMA BEUIECTB C
pPa3IMYHBIMU BUJAMHU XUMHUYECKOU CBsi3U. CteneHpb nuccounanuu. CUIbHBIE U
ci1a0ble 3JIEKTPOJIMTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHMS PEAKIUd HOHHOTO
oOMeHa, TIOJIHbIE W COKpall¢HHbIE HOHHBIC ypaBHEeHMs peakuuil. CBoiicTBa
KHCJIOT, OCHOBaHHWM U COJIell B CBETE NPEJACTaBICHUN OO 3JIEKTPOIUTHUECKON
nucconuanyu. KauectBeHHble peakiii Ha HOHBI. [IoHATHE O THUIPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJENSAMHU KPUCTALTNYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CIOKHBIX BEIIECTB
(xmopuga HaTpusl), UCCIEAOBAHHE 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakuMy  OT  BO3JCWCTBUS  Pa3iIMYHbIX  (PAKTOPOB,  HCCIIEJOBAaHUE
AJNIEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, IMpoOIEcca TUCCOLUALUMU KHUCIOT,
1iesouel U cojeil (BO3MOKHO MCIOJIb30BaHUE BUEO MAaTEPUAJIOB), IPOBEICHHUE
OTIBITOB, WJUTFOCTPUPYIONIUX NMPU3HAKA MPOTEKAHMS PEaKIMii HOHHOTO OOMeHa
(oOpazoBanue ocajaka, BbIJIEJIEHHE Tra3a, O0Opa30BaHHE BOMbI), OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPbl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUN
(ropenue, peakuuu pa3JIokKEeHuUs, COCTMHEHUS ), pacro3HaBaHHe
HEOPraHMYECKUX BEUIECTB C IOMOIIBI0 KAaYECTBEHHBIX pEAKIUWA Ha HOHBI,
pelIeHNEe SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemeranbl U uX coeinHeHUA

OO6mass xapaktepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u (GU3NIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMOJEeHCTBHE C MeTaJlJlaMH, HEMETalllaMM, IIeiIo4aMu). XJIOPOBOJIOPO/I.
ConsiHas KucaoTa, XMMHYECKUE CBOMCTBA, MOJyYECHHUE, IpUMEHEHNE. JleicTBHE
XJI0pa ¥ XJIOPOBOAOPOJA HA OPraHW3M 4YeJIOBEKa. BakHeWlIne XJIOpUIbl U UX
HAaxXO0KJEHUE B IPUPOJIE.



O6mass  xapaktepuctuka oaneMeHToB  VIA-rpynmnbl.  OcoGeHHOCTH
CTpPOEHHUS aTOMOB, XapaKTepHbIE cTereHn okucieHus. CTpoeHue u pu3nyeckue
CBOMCTBa NPOCTBIX BEIIECTB — KHUCIOPOJAa M Cepbl. AJUIOTPOIHBIE
MoAU(UKAIIH KUCIOPOAa U cepbl. XUMUYECKUE CBOMCTBA cephl. CepoBOIOpOI,
cTpoeHue, (u3MYeckue U XHUMHYecKue cBoiicTBa. OKCHIBI Cepbl Kak
NPEICTaBUTENId KUCIOTHBIX OKCHUIOB. CepHas KucioTa, (U3MYECKue W
XUMUYECKUE CBOMcTBa (0OIME Kak TNpeACTaBUTENsI Kjacca KHUCIOT |
cnenuduueckne). XUMUYECKUE PEaKIIUH, JIEKAIUE B OCHOBE MPOMBIIUIEHHOTO
crnoco0a moiy4yeHus: cepHoil KucioThl. Ilpumenenne cepHoit kuciotel. Conu
CEepHOM KHUCJIOTHI, KAUECTBEHHAsl peakius Ha cyibpar-uoH. HaxoxaeHnue cepbl
U €€ COCOUHEHUHN B NPUPOAE. XUMHUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH CpeJibl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE JA0XIH, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CIOCOOBI €r0 MPEJOTBPALLEHUS.

OO0mas xapakTepucTuka 31eMeHToB VA-rpynibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCICHHS. A30T, paclpoCTpaHEHUE B
npupoje, pusnueckue U XuMuueckue cpoiictsa. KpyroBopot azora B npupo/e.
AmMMuak, ero pu3nUecKre 1 XUMUIECKIE CBOWCTBA, MOJyUYeHNE U IPUMEHEHHE.
Comu aMMoHMS, WX (U3MYECKHME W XUMHYECKHE CBOWCTBA, IPHUMEHEHHE.
KadectBenHast peakiysi Ha UOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MOJydeHUe,
du3nueckue M XUMUYECKHE CBOMCTBa (00IIME Kak MpEICTAaBUTENs Kiacca
KUCJIOT M crnenuduyeckue). Mcnonb3oBaHuEe HUTPATOB U COJIEM aMMOHHS B
KauecTBe MUHEPAIbHBIX YJI0OpeHUi. XUMUYECKOE 3arpsA3HEHUE OKpYyKaroulen
Cpelbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIM, 3arpsi3HEHHE BO3/lyXa, MOYBbI
u BogoémoB). Docdop, amtorponnbie Moaudukauu docdopa, Guznyeckue u
xumudeckue cBoiictBa. Oxcun docdhopa (V) u  docdhopHas KuCIOTa,
dbu3nYecKkre U XMMHUYECKUEe CBOMCTRA, nonyueHue. McnonszoBanue pocdarton B
KaueCTBE MUHEPATbHBIX YI0OPEHUH.

OO6mrass  xapaktepuctuka odnemMeHToB [VA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEPHBIC CTENEHU OKUCICHUA. YTJIEPOJ, aUIOTPOITHBIC
MoaudUKaIMK, PacCHpOCTPaHEHUE B MPHUPOJE, (PU3NYECKHE W XUMHYECCKUE
cBoricTBa. Ancop6uusa. Kpyrosopot yriaepona B mpuponae. OKCUIIBI yIiiepo/a,
uX (QU3NYeCKHe W XUMUYCCKHE CBOWCTBA, ACHCTBHE Ha >KMBBIC OPTaHHU3MBI,
MOJIy4YeHUE U NMPUMEHEHHE. DKOJOTHUYECKHE MPOOIeMbl, CBSI3aHHBIE C OKCHIOM
yraepona (IV), runore3a rno0ambHOTO TOTEIUICHUS KJIMMATa, MAapHUKOBBIN
addext. YronapHas kuciotTa U €€ CcoiaM, UX (U3UYECKHE U XUMUYECKHE
CBOMCTBa, MOJy4YyeHUE M NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
HoHbI. Vcmonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U
CEJIbCKOM XO3SIIMCTBE.



[lepBoHavyasibHbIe TIOHATHS OO0 OpPraHMYECKUX BEIHIeCTBaX Kak o
COCIMHEHUSIX yriiepojaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 3TaHOJ, TJUIEPHH,
yKCcycHass kucinora). llpupoaHble HCTOYHMKKA  YIJIEBOJOPOAOB  (YroJb,
MIPUPOIHBIN Ta3, HEPTh), MPOIYKTH UX TepepaboTku (OEH3UH), UX POJIb B OBITY
U NpOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOrMYEeCcKH BaXKHBIX BEIIECTBAX: JKUPAaX,
Oesikax, yrieBojiax — M UX POJM B KU3HU 4eloBeka. MaTepuaibHOE €IUHCTBO
OpTraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, IMOIYYCHHE U
npuMmenenue. CoenuHeHus: KpemHusi B npupoje. OOmue npenctaBieHus 00
okcuje kpeMuus (IV) u kpemuueBoit kucnore. CHIMKATBI, UX UCIIOIH30BAHUE B
OBITY, B IPOMBIIIIECHHOCTH. BaxkHeire cTponTebHbIe MaTepHaIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [IpobiemMbl 0€30MacHOTO UCTIOIb30BAHUS
CTPOUTENILHBIX MAaTEPUAJIOB B OBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenm:

U3ydyeHHE 00pa3lloB HEOPraHUYECKUX BELIECTB, CBOWMCTB COJSHOU
KHUCIIOTHI, TPOBEICHNE KAaUECTBEHHBIX PEaKIUi Ha XJIOPHUA-UOHBI U HAOJI0/ICHUE
MIPU3HAKOB MX MPOTEKAHUS, OMbBITHI, OTPAKAIOIUE (PU3NUECKUE U XUMUYECKUE
CBOMCTBa TaJOr€HOB M HX COEIMHEHHH (BO3MOYKHO HCIOJb30BaHUE
BUJICOMATEPUATIOB), O3HAKOMJIEHHE C 00pa3lamMu XJIOPUAOB (TajJOreHUIOB),
O3HaKOMJIEHHE ¢ oOpa3namMu cepbl U €€ COEIUHEHUSIMH (BO3MOXKHO
WCIIOJBb30BaHUE BHUJCOMATEpPUAIOB), HAONIOJEHUE TMpolecca OOYIIIMBaHUS
caxapa NOJ JCUCTBUEM KOHILIEHTPUPOBAHHOW CEPHOM KHCIIOTBI, H3Y4YEHUE
XUMUYECKUX  CBOMCTB  pa30aBIE€HHONW CEpHOM  KHUCJIOTHI, MPOBEICHUE
KaueCTBEHHOW peakluuu Ha CcynbpaT-uoH © HAOMIOJIeHHe TMpu3HaKa e¢
IPOTEKaHMs, 03HAKOMJICHHE C (PU3NYECKUMU CBOMCTBaMHU a30Ta, (ochopa u ux
COEIMHEHHI (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMATEpPHAIOB), 0Opa3LamMu
a30THBIX U PochHOpHBIX yIOOpEeHUH, MoJlydyeHrue, coOupanue, pacrno3HaBaHUe U
U3YYEHHUE CBOMCTB aMMHUaKa, IMPOBEJICHUE KAYECTBEHHBIX pEaKkluid Ha HOH
aMmMoHUST W ¢ochaT-MOH U U3YYEHUE TPU3HAKOB UX TMPOTEKAHMS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MENIbIO (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), H3YYEHUE MOJENIEeH KPUCTALIUYECKUX
pemi€ToK anMmasa, rpaduta, (QymiepeHa, O3HaAKOMJIEHHME C MPOLIECCOM
aZcOpOIMM PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
MPOTHUBOTAa3a, TOJy4YCHHE, COOMpaHUE, pPAcClo3HABAHME W H3YyYEHUE CBOMCTB
YIJEKUCIIOTO Tas3a, MPOBEJACHUE KAYECTBEHHBIX peakuuid Ha KapOOHaT U
CUJIMKAT-UOHBl U M3yYCHHE NPU3HAKOB MX IMPOTEKaHUs, O3HAKOMJICHHE C
MPOAYKIIMENH CHJIMKATHOW MPOMBIIIJIEHHOCTH, PElIeHHe 3KCIePUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHenre HEMETAIUTbl U UX COCTUHEHUSD.



MeTaJsibl 1 X COeITMHEHHUS

OOmast xapakTEepUCTHKAa XHMHUYECKHUX JJIEMEHTOB — METAUIOB Ha
OCHOBAaHUWU UX MOJOXEHUS B [leproinueckon cCucTeMe XUMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa u ctpoeHusi atroMoB. CTpoeHHe MeTallioB. MeTayindeckast
CBSI3b M METAJUIMYECKAas KPUCTAJUIMYECKAS PEIIETKA. DIEKTPOXUMUYECKUIN P
HaIpsDKEHU MeTauioB. PU3MYECKHE M XHMHUYECKHE CBOMCTBA METAJUIOB.
OO6mue crnocoOsl moMy4yeHUs: MeTauioB. [loHSATHE O KOpPpO3WM METaJUIOB,
OCHOBHBIE CIOCOOBI 3amUTBl HMX OT Koppo3uu. CmnaBel (CTalb, YYTYH,
TIOPATIOMUHNNA, OPOH3a) U UX IPUMEHEHHE B OBITY U TPOMBIIUICHHOCTH.

[llenounsle  meTaiuipl: IOJOXKEeHHWE B llepuomnueckon  cucreme
xuMmudeckux aneMeHToB /. 1. Menaeneesa, CTpoeHHE UX aTOMOB, HAXO0XKICHUE
B mpupoje. Pu3nyeckue M XUMHUYECKHE CBOICTBA (HAa TpUMEpEe HATpUs U
Kanusi). OKCUAbl M THUAPOKCUILI HATpusi U Kanus. [IpuMeHeHHe MIeI0UHBIX
METAJIJIOB U UX COCITMHEHUMN.

[I{enoyHO3eMENbHBIE METAJUIBI MAarHuid W KaJblUW: TIOJIOKEHUE B
[Iepuonnueckoint cucreMe xumudeckux odnemeHTtoB JI. M. Menneneesa,
CTPOEHHUE HMX ATOMOB, HAXOXJICHHUE B mNpupoje. OU3NUeCKHe U XUMUYECKHE
CBOMCTBAa MarHus W Kanblius. BakHelIne coeauHEHUS Kalblus (OKCHI,
TUAPOKCU]I, cOJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nosioxkeHue B llepuonnueckoil cucremMe XHUMHYECKHX
anemeHtoB JI. M. MenneneeBa, CTpO€HHE aToOMa, HAXOXKICHUE B IPUPOJE.
duznyeckue W XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBONCTBA
OKCHJA ¥ TUAPOKCHIA ATFOMUHUSL.

Kenezo: nomoxenue B [lepruoanueckon CUCTEME XUMUYECKUX JJIEMEHTOB
J. 1. MenzneneeBa, CTpOCHHE aToMa, HaAXOXKJIECHUE B npupoje. Pusnyeckue u
XUMUYECKUEe cBoicTBa xene3a. OKcuabl, TMApoKcuabl U comu kenesa (II) u
xenesa (III), ux cocta, CBOMCTBA U MOTYyUYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C O00Opa3llaMud METa/VIOB U CIUIABOB, UX (DU3UUECKUMU
CBOWMCTBaAaMHU, HW3YyYECHHE PE3yJbTATOB KOPPO3UHU METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHAA
KaJIbIIUS W HATpUs C BOJOW (BO3MOXXHO HCHOJIb30BAaHHE BHUICOMATEPHUAIIOR),
HCCJIEJOBAHUE CBOMCTB JKECTKOM BOJIBI, IPOLIECCA TOPEHUS XKEJE3A B KUCIOPOAE
(BO3BMOKHO HCIIOJB30BaHWE BHUACOMATEPHUAIOB), IPU3HAKOB MPOTEKAHUS
KAQYECTBEHHBIX PEAKIM HAa MOHBI: MarHus, KaJblUs, allFOMAHMS, IMHKA, J)KEJe3a
(I u xene3a (III), memu (II), HaOmIOmEHWME W OMHMCAaHUE TPOIECCOB
OKpalllMBaHUsl IUIAMEHUM HWOHAMM HATpHsl, Kadusd M Kajlblus (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HCCIeAOBaHHE aM(pOTEPHBIX CBOWCTB



TUAPOKCUJIA ATIOMUHUS U TUAPOKCHJIA IMHKA, PEUICHUE IKCIEPUMEHTATBHBIX
3a/1a4 1o TeMe «BaxkHeline MeTamibl U UX COCTUHEHUSD.

XuMuf U OKpy:KaIas cpeaa

BemecTBa 1 Marepranbl B IOBCEJHEBHOM JKM3HU 4enoBeka. be3zomacHoe
UCIIOJIb30BAaHUE BEILIECTB U XUMHUUYECKHUX peakiuil B ObiTy. [lepBas momornis npu
XUMHUYECKUX 0XKOTaxX U OTPaBICHUSIX.

XHUMHUUYECKOE 3arpsi3HEHNE OKPY-KaroUIe cpenbl (IpeneapHas 10nycTuMas
KOHIleHTpamusi BemectB, ganee — [IJIK). Ponp xumum B penieHun
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3lioB MaTEpPHANIOB (CTEKIIO, CIJIABBI METAJIIOB, TTOJIMMEPHBIC
MaTrepuabl).

Mesicnpeomemmuoie cea3u

Peanu3zanus MexnpeaMETHBIX CBS3€l MpU U3yYEHUM XUMHUU B 9 Kiacce
OCYILIECTBIISIETCS 4Y€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHbIX
MOHATUH, TaK W TOHATUN, SBIAIONMIMXCA CHUCTEMHBIMU IS OT/AEJIbHBIX
MPEAMETOB €CTECTBEHHO-HAY4YHOIO LIUKIIA.

OO01Me ecTeCTBEHHO-HAYYHbIE TIOHATHS: HAY4YHbIA (aKT, TUNIOTE3a, 3aKOH,
TEOpHUsl, aHallU3, CHUHTE3, KIacCU(PUKALUs, NEPUOJUYHOCTh, HaOIIOJCHUE,
AKCIEPUMEHT, MOJCIMPOBAHUE, U3MEPEHHUE, MOJENb, SIBJICHUE, MAapHUKOBBIM
3 deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®uzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TONBI, PAJIMOAKTUBHOCTb, MOJIEKYJA, SJEKTPUUYECKUN 3apsi, MPOBOJIHUKH,
HOJYIPOBOJHUKHU, JUAJIEKTPUKU, (DOTOIIEMEHT, BEIIECTBO, TeN0, OOBEM,
arperaTHo€  COCTOSIHME  BEIECTBAa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTaJUIMUECKasi pelETKa, CIUIaBbl, (PU3UYECKHE BEJIUYUHBI, €IUHULIBI
M3MEPEHHUsI, KOCMHUYECKOE MTPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢orocunTes, npixanue, 6uocdepa, IKOCUCTEMA, MUHEPATHLHBIC
yA0OpEHUS, MUKPODJIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIIHLHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpATbl, TOPHBIE TOPOJIBI,
M0JIE3HbIE HCKOIAeMble, TOILUIMBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATHBI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHHUS IMPOTPaMMbl OCHOBHOI'O OOIIETro
00pa30oBaHUsl JOCTUTAKOTCA B XOA€ OOYYEHHS XMMHH B €IUHCTBE Y4eOHOU U
BOCIIUTATEILHON  JIEATEIBHOCTH B  COOTBETCTBUM €  TPAJAUIIMOHHBIMHU
POCCUUCKUMHU COLMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH I1IEHHOCTSIMU,
IMPUHATHIMA B OOIIECTBE MpPaBWJIaMH U HOPMaMH IMOBEJACHHUS M CIIOCOOCTBYIOT
mpolieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyJarOIITUXCS.

JIugyHOCTHBIE  pe3yJbTaThl  OTPAXalOT TOTOBHOCTH  OOy4YarOIIUXCS
PYKOBOJICTBOBaTbCS CHUCTEMOM TIMO3UTUBHBIX IIEHHOCTHBIX OPHEHTAUA |
paclIMpeHre ONbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHHUS

HEHHOCTHOIO  OTHOIIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
HMCTOPUYECKOMY U HAy4YHOMY HACIEIWI0, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HayKH B KU3HU COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JIOCTOBEPHOM
uHpopManmelt O TEepeAOBBIX JOCTHDKCHHUSX M OTKPBITUAX MHPOBON H
OTCYCCTBEHHOW XHWMHH, 3aMHTEPECOBAHHOCTM B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHUpaA U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

MPEJCTABICHUS] O COIMAJIBHBIX HOpPMaxX M MpPaBUIAX MEKIUYHOCTHBIX
OTHOIIEHWM B  KOJJIGKTHBE, KOMMYHUKATHBHONW  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, yueOHOMCCIENOBATEIbLCKONM, TBOPUYECKON W JIPYTUX
BUJIaX JIEATEIIBHOCTH, TOTOBHOCTH K PA3HOOOPa3HOW COBMECTHOM JIEATEIIbHOCTH
MIPU BBIMOJHEHUH YU€OHBIX, TO3HABATEIBHBIX 33/1a4, BHIMOJHEHUH XUMUYECKUX
DKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TIPOEKTOB,  CTPEMJIEHUS K
B3aMMOIIOHMMAHWI0O ¥  B3aWUMOINOMOIIM B  Mpolecce dTOM  ydueOHOM
JeATEeIbHOCTH, TOTOBHOCTU OIICHUBATh CBOE MOBEICHHUE W TOCTYIKH CBOMX
TOBApUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MIOCJIEICTBUU MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE MPECTABICHUS O BEIIECTBE U XMMHUECKON peaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOINIME
OCHOBY JIJISI TOHUMaHUSI CYIIIHOCTH HAyYHOU KapTUHBI MUpa, MIPeACTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKa C
MNPUPOJTHOM CPEAOH, O POJIM XMMHUHU B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;



NIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUI
N0 XUMHH, HEOOXOAWMble IJisi OOBSICHEHUS HaOII0IaeMbIX IIPOLIECCOB H
SBJICHUH, MMO3HABATEIbHON, MH(POPMAIIMOHHOW W UYWUTATENbCKOW KYIbTYpHI, B
TOM YHUCJIE€ HAaBBIKOB CaMOCTOSITEIbHONM pabOThl € Y4YEOHBIMH TEKCTAMH,
CIIPAaBOYHOM  JINTEPATYpOMl,  JTOCTYIHBIMU  TEXHUYECKUMHU  CPEACTBAMHU
UH(OPMAITMOHHBIX TEXHOJIOTHA;

MHTEpeC K OOYYEHUIO W TO3HAHUIO, JII0OO3HATEIBbHOCTh, TOTOBHOCTh U
CIOCOOHOCTP K caMO00pa30BaHUIO, TMPOEKTHOM U  HCCIEI0BATEIbCKON
JEeSITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICHHOCTH U YPOBHS OOYUYCHHS B
JlaJbHEHIIIEM;

4) hopMuUpOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHWE LIEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
310pOBbIO, YCTAHOBKU Ha 3J0OPOBBI 00pa3 >KM3HU, OCO3HAHUE IMOCIEACTBUI U
HENpUATHE BpEAHBIX NPUBBIYEK (YNOTPEOJIEHUs aJKOrojisl, HApKOTHKOB,
KypeHUs), HEOOXOJWMOCTH COOJIOJEHUS MpaBuUi  O€30IacHOCTH  IpHU
oOpallleHuU C XUMUYECKIMMHU BEILIECTBAMU B OBITY U pEaIbHOU KU3HU;

5) Tpy10BOr0 BOCHIUTAHMSA:

MHTEpPEC K MPAKTUYECKOMY H3YUEHHUIO Mpodeccuil U TpyAa pa3iudHOro
poJia, yBaXKEHHE K TPYly U pe3yJbpTaTaM TPYIOBOM JIEATEIBHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHUM MO0 XMMHUHU, OCO3HAHHBII BBHIOOD
WHIUBUyAIbHOM  TPAeKTOPUM NPOJOJDKEHHS O0pa3oBaHUA C  Y4ETOM
JUYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX NHTEPECOB U
MOTPeOHOCTEH, yCHemHol MNpodheCCUOHATILHOW JEATeIbHOCTH U Pa3BUTHUS
HEOOXOJMMBIX YMEHHUH, TOTOBHOCTh aJalTUPOBATHCA B MPOQPECCHOHATBHON
cpene;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

AKOJIOTUYECKU LEIeCO00pa3HOEe OTHOILIEHHWE K MPHUPOAE KaK HMCTOUHHKY
KU3HM Ha 3eMJIe, OCHOBE €€ CyIIeCTBOBaHMS, IOHUMaHUE LIEHHOCTH 370POBOI0O
u Oe3zomacHoro o0Opa3a KHW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
($u3NYECKOMY U MCUXHUYECKOMY 370POBbIO, OCO3HAHUE LEHHOCTU COOIOACHMUS
npaBuJl OE€30MAaCHOTO TOBEICHUS MpU padOTe C BEIIECTBAMM, a TaKXKe B
CUTYaLIMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOCH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, TIOJTy4YaeMble MTPU U3yUYCHUH XUMUH, JIJIS
pelIeHusl 3a/ad, CBA3aHHBIX C OKPYXKAIOWIEM MPUPOJHOW Cpedou, IS
NOBBIIICHUS YPOBHS DSKOJIOTMYECKON KyJIbTYpbI, OCO3HAHHUS TJ100aIbHOrO
XapakTepa HSKOJIOTMYECKUX MpoOJieM M MyTed WX PEIIeHHUs TOCPEICTBOM
METOJIOB XMMUH, KOJIOTHUECKOTO MBIIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM
B II03HABATEJIbHOW, KOMMYHUKAaTUBHOW U COLMAJIBHON ITPAKTHUKE.



METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeAaMETHBIX pe3yJbTATOB BBIACISIOT 3HAYUMBIC IS
(dopMupoBaHUsS MHPOBO33pPEHHs OOIICHAYYHbIE TMOHATHS (3aKOH, TEOpHs,
MPUHIUI, THUMNoTe3a, (akT, CHCTeMa, MPOIECC, AKCIEPUMEHT | ApYyTroe.),
KOTOpBIE HCIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHUM M3 H3TUX NPeIMETOB  (HOPMHUPOBATH
IIPEACTABICHHE O LEJOCTHOM HAy4YHOW KApTHHE MHUPA, U YHUBEPCAIbHBIC
yueOHbIe JeicTBHUsS (ITO3HABATEIbHbIE, KOMMYHUKATHUBHBIC, PETYIATHUBHBIC),
KOTOpBIE OOecrneurnBaloT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOSTEIHLHOMY
IUTAaHUPOBAHUIO U OCYIIECTBIICHUIO YU€OHOU JAESITEIbHOCTH.

ITo3naBaTe/bHbIE YHMBePCAJIbHbIE YUeOHbIE JeHCTBUSA

Ba3oBble Jioruyeckue aeiicTBUS:

YMEHHS UCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHUS TIPU OCBOCHUU
3HAaHUU: paCKphIBaTh CMBICI XUMUYECKUX TOHATUHN (BBIAEIATh UX XapaKTEpPHbIE
NpU3HAKHU, YCTaHABIMUBATh B3aUMOCBSI3b C IPYTMMH HOHATUSMH ), UCTIOJIb30BaTh
HOHATHUSA ISl OOBSICHEHUS OTAEIbHBIX (PaKTOB U SIBJICHU, BHIOMPATh OCHOBAHUS
U KpPUTEPUH [UIs KIAacCU(UKAIMM XUMHYECKHUX BEIIECTB M XUMHYECKHX
peakiuii, ycTaHaBIUBaTh MPUYUHHO-CICACTBECHHBIE CBSI3U MEXIY OOBEKTaMH
U3yUYEHUs, CTPOUThH JIOTUYECKUE PAaCCYXKIEHUS (MHIYKTHBHbBIC, NEAYKTHUBHBIE,
[0 aHAJIOTHMH), 1€TIaTh BHIBOBI U 3aKIIOUCHMUS;

YMEHHE MPHUMEHATh B TpOIeccCe MO3HAHWS MOHATHS (TPEIMETHBIE WU
METaNnpeIMETHBIE), CUMBOJIUYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEeMblC B
XUMHH, TPEoOpa3oBbIBaTh IMIMPOKO MPUMEHSIEMbIE B XHMHU MOJEIbHBIC
NPEICTaBICHUS — XUMHUUECKUN 3HaK (CUMBOJ 3JIEMEHTA), XUMHUUEcKasi popmyia
U ypaBHEHUE XUMHYECKON peakluu — MpH PELIeHUH y4yeOHO-TI03HaBaTEJIbHbIX
3aJa4, C y4€TOM OTUX MOJCIBHBIX TMPEACTAaBICHUA  BBIABIATH U
XapaKTepU30BaTh  CYIIECTBEHHbIE TMPHU3HAKA HW3y4aeMbIX OOBEKTOB —
XUMHUYECKUX BEUIECTB M  XUMHUYECKHMX peakuuid, BBIIBIATH  00IIUeE
3aKOHOMEPHOCTH, TNPUYMHHO-CIICJCTBEHHbIE CBA3M U NPOTUBOpPEUYHS B
M3Yy4aeMbIX MPoLeccax U SBICHUIX.

Ba3oBble ucciaenoBaregbcKkue 1eHCTBUSA:

YMEHHE HCIIOJIb30BaTh MMOCTABJICHHBIE BOMPOCH B KaUECTBE WHCTPYMEHTA
MO3HAHMUS, a TaKXKe€ B KayeCTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3BI IO
MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUIA;

npuoOpeTeHNe OMbITa MO TUTAHWPOBAHUIO, OPTAHU3AIMHA M TPOBEICHUIO
YUEHHYECKUX OKCIIEPUMEHTOB, yMEHHE HaOmIogaTh 3a XOJOM Tpoliecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €T0 pe3yibTaT, (PopMyInpoBaTh 0000IIEHUS



Y BBIBOJBI IO pe3yJIbTaTaM IMPOBEAEHHOTO OIBITA, UCCIENOBaHUs, COCTABIATh
OTUYET O MIPOJICIIAHHOM paboTe.

Pabora ¢c uHpopmanueii:

yYMEHHE BBIOMpATh, aHAIM3UPOBATh M HMHTEPHPETUPOBATH WH(GOPMAIIUIO
pa3NUYHBIX BUAOB U (GOpM TMPEACTABICHMS, TMOJy4aeMyl0 U3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHBIE MOCOOMs, pecypcbl VHTepHeTa), KpPUTHYECKHM OLIEHUBATH
MPOTUBOPEUNBYIO M HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHUE NPUMEHATh Pa3IMYHble METO/BI M 3aPOCHI IIPHU MMOUCKE U 0TOOpE
UHPOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX IJISi BBIIIOJHEHUS
y4eOHBIX U IT03HABATENbHBIX 33/1a4 ONPEAEIEHHOTO TUIIA, MPUOOPETEHHUE ONbITA
B 00JIACTH HCIMOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOW AaKTUBHOIO WCIIONb30BAHUS PA3JIUYHBIX ITOMCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMANIbHYIO (OpPMY IpeACTaBICHUS
UHPOpMAIMU U WUIIOCTPUPOBATh peLIaeMble 3aJlaud HECJIOKHBIMH CXEMaMH,
auarpammamu, JpyruMu popmaMu rpadyuku U UX KOMOMHAIUSAMUY;

YMEHUE UCIOJb30BaTh W aAHAIM3HPOBAaTh B Mpouecce ydyeOHOH U
HCCIIEIOBATENbCKON NEATEIIBHOCTH uH(popManuio 0 BIIMSTHUU
IPOMBIIUICHHOCTH, CEJIbCKOIO XO3SIIICTBA M TPAHCIOPTA HA COCTOSIHUE
OKPYKAIOIIEH NPUPOTHOU CPEBI.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUA:

YMEHHS 3aJ]aBaTh BOIMPOCHI (B Xoje Auanora W (Wiv) JUCKYCCHUHU) TO
CYLIECTBY 00CyKnaeMoil TeMbl, (OpPMYIUPOBATH CBOM  MPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJI0KEHHOMN 3a1auH;

YMEHUS MPEACTAaBIATh IOJYYEHHBIE pEe3yJbTaThl IMO3HABATEIbHOU
NEeSATEIbHOCTH B YCTHBIX M IMCBMEHHBIX TEKCTax; JenaTh MPE3eHTALHI0
pEe3yNbTaTOB BBINOJHEHUS XHMHYECKOTO JKCIepUMEHTa (J1abopaToOpHOTO
OTbITa, Ja00PaTOPHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEILECTB, Y4EOHOTO
MPOEKTA);

YMEHHsSI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABATENILHOM W  HCCIEAOBATEIbCKOM  JESTENIbHOCTH MpPU  PEIICHUH
BO3ZHUKAIOIIMX MPOOJEM HAa OCHOBE yu€ra OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unuii  (0OCyXneHusi, OOMEH  MHEHUSMH, «MO3TOBBIE  IITYPMbBD»,
KOOPJMHALIMSI COBMECTHBIX JECHCTBUM, OMNPEIEICHUE KPUTEPUEB IO OLICHKE
KaueCTBa BHITIOJTHEHHON pabOTHI U ApyTue).

PeryisiTuBHbIE YHMBepCAJbHbIE Y4eOHbIe NeiCTBUSA:

YMEHHUE CaMOCTOSITENbHO OMPEAENITh eI ACSTENbHOCTH, INIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOIUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO



NeATEIIbHOCTh, BEIOMpaTh Hanbosee 3pheKTUBHBIE CLIOCOOBI PEIIeHUs YUeOHbIX
Y TI03HABATEJIbHBIX 33/1a4, CAMOCTOSITENIBHO COCTAaBIIATh WM KOPPEKTHUPOBATH
MIPEUIOKEHHBIM AJITOPUTM JCHMCTBUM NPU BBIIOJHEHUU 3aJaHUM C y4ETOM
MTOJIyYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX 0OBEKTaX — BELIECTBAX M PEAKLMSIX,
OIIEHMBATh COOTBETCTBHE MOJYYEHHOI'O pe3yJIbTaTa 3asiBJICHHOMN L€, YMEHHE
UCIIOb30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, IPEJIAracMble B YCIOBHH
3a1aHUM.
HNPEAMETHBIE PE3YJIBTATHI
B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO 005S3aTEIHHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO JaHHOHM (enepalibHON pabouelt mporpammoi,
BBIJICNIIOT: OCBOCHHBIC OO0YYaAIOIIUMUCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
NEUCTBUN, BHIBl JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHHWS, €ro
MHTEPIPETALNH, NPEeoOpa3oBaHUI0 U NMPUMEHEHUIO B Pa3IUYHbIX Y4EOHBIX U
HOBBIX CUTYaIUsX.

K koHny oOydeHus B 8 kijacce mpeaMETHBIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCS YMEHUIA:

e PacCKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHUX MOHATHI: aTOM, MOJIEKYyJIa,
XUMHAYECKUHN DIJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOHAS ¥ HEOAHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAas
U MOJIEKYJIIpHAasT Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JO0JIsI XUMHYECKOTO OJJIEMEHTA B COCIWHEHUH,
MOJISIpHBIH ~ 00BEM,  OKCHJO,  KHCJIOTa,  OCHOBaHHUE,  COJib,
ANEKTPOOTPULIATENBHOCTD, CTENEHb OKUCIICHUS, XUMHAYECKasl Peaklus,
KJ1accu(UKaIus peakiuii: peakiiui COSANHEHUS, PEAKIIUU PA3I0KEHNUS,
peakuuu 3aMelIeHUs, peakUuu OOMeHa, 3K30- U DHIO0TEPMHUYECKHE
peakiuu, TerioBoi 3(pheKT peakiuu, Sapo aTomMa, JIEKTPOHHBIN Cloi
aToma, aToMHas opOuTanb, paguyc aToma, XHMHYECKas CBS3b,
NOJISIpHAsE U HEMOJSIpHAsh KOBAJICHTHAs CBS3b, MOHHAs CBSI3b, HOH,
KaTUOH, aHWOH, PAaCTBOpP, MaccoBas J0Js BellecTBa (MpPOLIEHTHAs
KOHIIEHTpAaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSATUM U
MPUMEHSITh 3TH TOHSATHUS MPU ONMKMCAHUH BEIIECTB U X MPEBPAIICHUI;

e HCIMOJb30BATh XUMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBICHUS (HOPMYI
BELIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

e ONpEAeNATh BaJEHTHOCTb aTOMOB  JJIEMEHTOB B  OMHApHbBIX
COCIMHEHUSIX, CTENEeHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COEAMHEHNAX, NPUHAIJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIaccy



COCIMHEHUI MO (QopMyliaM, BUJ XUMHYECKOW CBs3M (KOBaJEHTHas U
MOHHAs) B HEOPTraHUYECKUX COCTUHEHUSX;

packpeiBath cMmbica llepuomnueckoro 3akona JI. U. Menneneesa:
JEMOHCTPUPOBATh MMOHUMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKHUX AJIIEMEHTOB OT MX noJioxkeHus B [lepronnueckoil cucreme,
3aKOHOB COXPAHEHHMSI MACChl BEIIECTB, MMOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHa ABOTaJIpo;

OMHCHIBATh M XapaKTepu3oBaTh TaOmmuHyio (Gopmy [lepmomnueckoit
CUCTEMbl XMMHUYECKHX DJJIEMEHTOB: pa3iuvaTh TMOHSITUS «IJIaBHas
noarpytma (A-rpynmna)» u «nodounas noarpynna (b-rpymma)y», masbie
U OOJIbIIINE MEePUOJIbI, COOTHOCUTh 0003HAUYEHHUsI, KOTOPhIE UMEIOTCS B
tabnune «llepuoanueckas cucrtema XuMHYeckux siaeMeHtoB JI. U.
MeHnneneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3apsAl sapa, oOIIee YHCIo
AIEKTPOHOB U PACHpPEACICHUE UX MO SIEKTPOHHBIM CIIOSIM);
KJaccu(UIIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOpraHWYEeCKHe
BEIIIECTBA, XUMUUECKHE PEAKIIUU (10 YUCIIY U COCTaBY YYaCTBYIOIIHUX B
peaKIuu BEIIECTB, M0 TEIIOBOMY 3D PEKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJACcCOB,  MOATBEpXJas  ONUCAHHE  [pPUMEPAMU
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHiA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B  3aBUCUMOCTH OT UX
KaueCTBEHHOTO COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMUUYECKUX
PEBPALICHUN B Pa3JIMYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCUTENIBHYIO MOJEKYJSIPHYIO W MOJSIPHYKO MaccChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOro »dJeMeHTa Mo Qopmyre
COEIMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJIUTH
pPacy€ThI IO YPABHEHUIO XUMHYECKOM PEAKIINH;

MPUMEHSITh OCHOBHBIE ONEpPAIMd MBICIUTEIBHON AESTEIbHOCTH —
aHaJgu3 ®W CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHUCTEMAaTH3alINIo,
KJIacCU(UKAIMIO, BBISBIICHUE MPUYUHHO-CIICICTBEHHBIX CBS3EH — IS
W3YUYEHUs] CBOMCTB BEIIECTB M XUMHYECKHX PEaKIHMi, €CTeCTBEHHO-
Hay4YHbIE  METOAbl  TIO3HAHWUS —  HAONIOJICHHWE, WU3MEPEHHE,
MOJIETUPOBAHUE, SKCIEPUMEHT (peaibHbIN U MBICIICHHBIN);

CIeNOBaTh MpaBWiIaM  IIOJIb30BAHUSA XMMHUYECKOW IOCYyAOM |
Ja00paTOpHBIM 00OpPYJOBAaHUEM, a TakKe IpaBwiaM oOpalleHusl ¢
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKUMSMU T10 BBHITIOJHEHUIO
1a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYEHUIO U COOMpaHUIO



K

ra3oo0pa3HbIX BeUIECTB (BOJOpPOAA M KHUCIOpPOA), MPUTOTOBICHUIO
pacTBOPOB €  ONPENCIEHHOM MAacCOBOW JOJIEM PACTBOPEHHOTO
BEIIIECTBA, IUIAHUPOBATh U MPOBOJUTh XUMHUUYECKHE DKCIIEPUMEHTHI TI0
pPacno3HaBAHMIO PACTBOPOB IIEIOYEH M  KHCIOT C IOMOIIBIO
UHIUKATOPOB (JaKkmyc, peHondTaaenH, METUIIOPAHX U IPYTHE).

KOHIly oOyueHus B 9 KJjiacce MpeJMETHbIE Pe3yJbTaThl Ha 0a30BOM

YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX IOHATHNA: XWMHYECKHM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AHWUOH, IPOCTOE BEILECTBO,
CJIO’KHO€ BEILECTBO, BAJICHTHOCTD, JJIEKTPOOTPULATEIBHOCTh, CTEIIEHDb
OKUCJICHUS, XUMHUYECKas peakUus, XHMHYECKas CBs3b, TEIJIOBOU
3¢ (}exT peakuuH, MOJb, MOJSIPHBIA O0BEM, PAcTBOp, BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs TUCCOLMALMS, PEAKIMA HOHHOTO
oOMeHa, KaTaliu3arop, XUMHUYECKOE paBHOBecHe, OOpaTHUMble U
HEOOpaTUMBbIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH,
OKHUCJIMTENIb, BOCCTAHOBHUTENb, OKHCIEHUE W  BOCCTAHOBIICHHUE,
ajuioTponusi, aM(OTepHOCTb, XUMHUUYECKass CBI3b (KOBaJEHTHas,
WOHHAs, MeETaJuIMuecKas), KpUCTaNIMYeCKass pelETKa, KOppO3Hs
METaJIOB, CIUIaBbl, CKOPOCTh XHMHYECKOM pEaKkIUH, MpeaeiIbHO
nonyctumas konnentpanus [1/IK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKHX MOHITHH U
MPUMEHSTDH 3TU MOHSTHS MPU ONUCAHUU BEUIECTB U UX MPEBPALCHUI;
HCIIOJIb30BaTh XWMHYECKYIO CHMBOJIMKY IS COCTaBJIEHHS (popMmyl
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIUN;

ONpENENATh BAJICHTHOCTh M  CTENEHb OKHUCJIEHUS XUMHUYECKHX
AJIEMEHTOB B COEOUHEHHSX Pa3JIMYHOTO COCTaBa, IPUHAIJIEKHOCTH
BEILIECTB K OMNPEACIEHHOMY KJIAcCy COEIMHEHUW mo (dopmysam, BH]
XUMHUYECKON CBSI3U (KOBaJCHTHAs, MOHHAs, METaJUIMuecKas) B
HEOPraHMYECKUX COCAMHEHUSX, 3aps] MOHA 10 XUMUYecko (opmye,
XapakTep cpedbl B BOJIHBIX PAaCTBOPAX HEOPTraHWYECKUX COEIWHEHH,
TUI KPUCTAJUIMYECKOU PEIIETKH KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbIich Ilepuonnueckoro 3akona JI. M. MenpaeneeBa u
JEMOHCTPUPOBATh €ro NOHMMAHUE: ONUCHIBATh WU XapaKTEepPU30BATH
Tabnuunyto Gopmy [lepuoanyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB:
pasznuyaTh MOHATUS «JaBHas nmoArpynna (A-rpynmna)» u «noOovHas
noarpynna (b-rpynma)», Maneie ¥ OOJbIINE TEPUOMABI, COOTHOCUTH
0003HAauYEHUs, KOTOpPhIE HMEIOTCS B TNEPUOJUYECKOW Tabmuue, ¢
YUCJIIOBBIMU  XapaKTEPUCTUKAMH CTPOEHHS aTOMOB XHMMHYECKHUX



AJIEeMEHTOB (COoCcTaB W 3apsija sapa, oOIIee 4YHUCIO DJJIEKTPOHOB U
pacmpenesieHue UX IO OJJIEKTPOHHBIM CJOAM), OOBACHSTH OOIIHUE
3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB AJIEMEHTOB U UX COCAUHEHUN B
npeaenax MajblX MEPHOJ0B U TJIABHBIX MOJTPYII C YYETOM CTPOCHHUS
UX aTOMOB;

KJaccu(UIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEILIECTBA, XUMUYECKHUE PeaKIUu (110 YUCITY U COCTaBY YYAaCTBYIOLIUX B
peaKiuu BEUIECTB, MO TEIJIOBOMY 3P deKTy, M0 U3MEHEHHUIO CTEeTeHE!
OKHCJICHHUS] XUMUYECKHUX PJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIUE U CIEIUPUIECKUE XUMUYECKUE
CBOWCTBA MPOCTBIX M CIOXHBIX BEIIECTB, IMOJATBEPKIAs OIMNUCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHN COOTBETCTBYIOUIUX
XUMHAYECKUX PEAKLINN;

COCTAaBIIATh YPAaBHEHHS DSJIEKTPOJUTUYECKON JUCCOLMAIMU KHUCIIOT,
HIeJIOYEd W COJIEH, TMOJIHBIE M COKpAIllEHHBbIE YpaBHEHHS peaKUul
MOHHOTO  OOMEHa, YpaBHEHMS  peaKkiuii,  MOJATBEPKIAIOIINX
CYIIIECTBOBAHUE T'€HETHUUECKON CBA3M MEXKIY BEIIECTBAMH Pa3JIMUHBIX
KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCa ATHX PEaKIni;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOXHOCTH MPOTEKAHUS XWMHUYECKUX MPEBpAICHUNA B Pa3IUUHbBIX
YCIIOBHSIX;

BBIYUCIISATh OTHOCUTENIBHYIO MOJEKYJSIPHYIO W MOJSIPHYKO MaccChl
BEIIECTB, MAacCOBYIO JOJI0 XHMHUYECKOro »3JeMeHTa 1o (dopmylie
COCIMHEHHS, MAacCOBYIO [IOJII0 BEIECTBA B pPacTBOpPE, MPOBOJIUTH
pPacy€Thl MO YPAaBHEHUIO XUMHYECKON PEaKIIN;

coOno/IaTh  MpaBWJIa  TOJIb30BAHUS ~ XMMHYECKOM TOCYI0M U
nabopaTOpHBIM 000pYy/IOBaHWEM, a Tak)Ke TMpaBWia OOpaIIEHUS C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH MO BBINOJHEHUIO
Ja00pATOPHBIX XMMHUYECKUX OIBITOB IO TOJYYEHUIO M COOHMpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

MPOBOAUTh PEAKIMU, NOATBEPKAAIOlIMEe KAYeCTBEHHBIM COCTaB
pPa3JIMYHBIX BEILIECTB: PACIHO3HABATH OMNBITHBIM MYTEM XJOPHU/I-,
Opomua-, wuomua-, kapObonart-, ¢docdar-, cumukar-, cyiubdar-,
TUIAPOKCUI-UOHBI, KATUOHBI aMMOHHUSI U MOHBI M3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUUECKUX BEIIECTB;



e TIPUMCHSITh OCHOBHBIC OTCpPAlMU MBICIUTEIHHON JEATeTbHOCTH —
aHaIIM3 W CHHTE3, CpaBHEHHE, O0OOIICHHe, CHCTEMaTU3alnIo,
BBISIBIICHHE TTPUYMHHO-CJICICTBEHHBIX CBS3CH — ISl M3yUYCHUS CBOWCTB
BEIIECTB W XWMHYECKHX PEAKIUH, €CTeCTBEHHO-HAYYHBIC METO]IbI
NO3HAHMs — HAOIIOACHHUE, N3MEPEHHE, MOJICITUPOBAHKE, YKCIICPUMEHT
(peayIbHBIN W MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
KoanuecTBo 4acoB
Ne HaumeHnoBaHue pa3aesioB JyekTpoHHbIE (IU(PPOBLIE)
KoHnTpoJibHbIE IIpakTHyeckue
n/n U TeM MPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Paznen 1. [lepBoHayaabHbIe XHMHYECKHE MOHITHS
XumMusa — BakHast 00J1acThb
€CTECTBO3HA
1.1 TECTBO3H HUH T 5 2 https://m.edsoo.ru/YNVJIX660G
MIPAKTUICCKOU
NEATEILHOCTH YEJI0BEKA
BemectBa €CKHe
12 HHECTEA 1 XHMHTHECKH 15 1 https://m.eds00.ru/ONNXR1VFO
peakiuu
Wroro mo paszneny 20
Pa3nea 2. BaxkHelilme npeacTaBuTe/ I HEOPraHMYeCKUX BellleCTB
Bo3s . Kucnopon.
2.1 AYX. RACIOpO 6 https://m.edsoo.ru/D5BORTY30
ITonsarre 00 okcumax
Bonopox. Ilousitue o
2.2 FOPOL 8 1 https://m.edso0.ru/5D61JZ6PS
KHUCJIOTaX U COJIIX
Boga. PactBoprl. Iloustue
2.3 A p 5 1 1 https://m.edsoo.ru/M13I15KJBM
00 OCHOBaHUIX
OCHOBHEBIE KJIACCEI
2.4 HEOpPraHUYECKUX 11 1 1 https://m.eds00.ru/0TSASMOWT

COeTUHEHUN



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Uroro mo pazneny 30

Paznen 3. llepnoanueckuii 3axkoH u [lepuoguyeckas cucrema xummniyeckux 31eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU

[Tepuoanueckuii 3aKOH U
Ilepunonnueckas cucrema
3.1 XUMHYECKHUX 3JIEMEHTOB /[. 7 https://m.edsoo.ru/TCBIBVWFZ
N. Menaeneea. Ctpoenue

aToMa

XUMHYECKasl CBS3b.

O -
3.2 [HEIITEIBHO 8 2 https://m.edsoo.ru/F6AOASDPF
BOCCTaHOBHTEIILHBIC
peakuuu
Hroro no paszneny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHoe Bpems 3 https://m.edsoo.ru/KQBD02J69

OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 08 > >



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KVIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3jiesioB U TeM deKkTpoHHbIE (LM (POBbLIE)
Kourposbubie = IIpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3znen 1. BeniecTBO U XUMHYeECKHE PeaKIUU
I1 0 i
11 OBTOPCHIE H YIILYDICHHE SHATIH 5 1 https://m.edso0.ru/EQETUT35Z
OCHOBHBIX pa3/eoB Kypca 8 Kiacca
O
1.2 CHOBHPIC SaKOHOMeUpHOCTH 4 https://m.edsoo.ru/AFN4LWG7U
XUMHUYECKHUX PEAKIIUM
6) .
13 FICKTPOITIHCCIA AMCCOUHAIA 8 1 1 https://m.edsoo.ru/KODUR50VV
XUMHUYECKUE PEAKIIUU B PACTBOpPAX
Hroro no paszneny 17
Pasznea 2. Hemerananl 1 HX coeNHEHUS
06
2.1 TS xaparTepHUTHia xrerm 5 1 https://m.eds00.ru/ZTN1F700I
aneMeHToB VIIA-rpynnsl. ["anorenst
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COEIMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpymibl. A3ot, pochop 7 1 https://m.edso0.ru/VOXDOUX2S
U UX COETMHEHUS
OO61as xapakTepUCTHKA XUMUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yraepoa u 8 1 2 https://m.edso0.ru/JPJ200VJIX

I(peMHI/Iﬁ 1 UX COCIUMHCHU A



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Hroro no pazneny

26

Pazgea 3. MeTaauabl M HX COeAUHEHUA

3.1 OO011Me cBOIiCTBA METAIIJIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxueiime MeTamisl 1 UX COSIUHEHUS 15 https://m.edsoo.ru/EFKQW9HZI
Wroro mo paszneny 19
Pasznen 4. Xumus u okpyxaomasi cpeaa
B
4.1 CHICCTRA M MATCPHAIIBL B A3 HH 3 https://m.edsoo.ru/TFNBWEF7Y
JeloBeKa
Utoro no pazneny 3
PesepBHoe Bpems 3 https://m.edsoo.ru/FY5RY75R9
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka KonTpoabubie | IlpakTunueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
IIpeamer xumuu. Poab xum 3
1 bedl HH B RISHH 1 https://m.edso00.ru/L62DS2CZR
yenoBeka. Tena u BemecTna
2 Ilonstue o MeTonax IMO3HAHUS B XUMUU 1 https://m.edsoo.ru/9ZJAEW050
[IpaxTuueckas padbora Ne 1 «IIpasuia
a00TBI B 1a00paTOPUU U TIPUEMBI
3 P patop P 1 https://m.edsoo.ru/L5EW4353D
oOparnieHus ¢ 1abopaTOPHBIM
00opyI0BaHUEM))
UucTteie BemecTBa u cMecH. CriocoObl
4 HI . 1 https://m.edsoo.ru/6TME21FW8
pasneneHusi cMecei
[TpakTuueckas padota Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYHCTKU 1 https://m.edsoo.ru/K3LSSMCRY
MTOBapEHHOM COJH)»
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edso0.ru/BLS04WTBS
XUMHUYECKHUE IIEMEHTBI. 3HAKU
7 1 https://m.edsoo.ru/AH3D4DNAX
(CMMBOJIBI) XUMUYECKUX JIEMEHTOB
[IpocTeie U Cl0KHBIE BELIECTBA https://m.edso0.ru/DXJBSTJ95
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 https://m.edso0.ru/IMOBJ3QZ5
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumnueckas popmyna. BaneHTHOCTD 1 https://m.edsoo.ru/IMC496FX6
aTOMOB XMUMHMUYECKHUX 3JIEMEHTOB



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

OtHOCUTEIbHAA aTOMHAd Macca.

11 https://m.edsoo.ru/P1IZPCIMDX
OTHOCHUTENIbHAS MOJIEKYJISIpHAs Macca
MaccoBas 107151 XUMHUYECKOTO JIEMEHTA

12 A https://m.eds00.ru/GHV58QMVE
B COCIMHCHUH
KonunuectBo BemecTBa. Moiib.

13 B https://m.eds00.ru/368UNL5Y?2
MonsipHast macca
du3nYecKUe U XUMUYCCKUE SIBJICHUS.

14 https://m.edsoo.ru/YZM8S6ATH
XuMHUYecKas peakiius
[Ipu3HaKy U yCIIOBUS MIPOTCKAHUS

15 P Y . P https://m.edso0.ru/N6DVNJIKQ5
XUMUYECKUX PEaKIUi
3aKOH COXpaHCHHS M )

16 P ACCRI BEMECTE https://m.eds00.ru/M8DS4IHVM
XUMHUYECKUE YpaBHEHUS
Brruucienus: KoauvecTBa, MacChl

17 BEILECTBA 10 YPABHEHUAM XUMUYECKUX https://m.edsoo.ru/LUY9U3EQE
peakuuii
Knaccudukanus XuMHUUECKUX peakinui

18 (coenuHeHus, pa3IoKeHHs, 3aMEIICHUS, https://m.edso0.ru/L4807LAGB
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-

19 sHukIoneauct. O0o0Imene 1 https://m.edsoo.ru/P1IWARH3AB
cUCTEMaTH3aInsI 3HaHUHN
KonTponsras padora Nel 1o Teme

20 P P M https://m.edso0.ru/ON62SNERU
«BerecTBa 1 XUMUYECKUE PEAKITUN»
Bo3nyx — cMech razos. Coctas

21 Bo3ayxa. Kucinopong — anemenr u https://m.edsoo.ru/ XONONRN1P

IIpOCTOC BCUICCTBO. O30H



https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P

22

DU3NYECKUE U XUMUYECKUE CBOMCTBA
KHUCJIOpoJia (peaKkuu OKUCIICHUS,
ropenue). [lonsTue 06 okcumgax

https://m.edsoo.ru/FBS1JRKMB

23

CriocoOsl MosTy4eHus: KUCI0po/ia B
1abopaTopyuu U MPOMBIIUIEHHOCTH.
[Ipumenenue kucnopoa

https://m.edsoo.ru/VJWB6A2RD

24

TennoBoit 3 PeKT XUMUIECKOM
pEaKIHu, TOHATHE O TEPMOXUMHUECKOM
YpaBHEHHH, 3K30- ¥ SHIOTCPMHUECKUX
peaKnusx

https://m.edsoo.ru/PNMKJZHKX

25

TorumBo (HedTh, yroias U METaH).
3arpsi3HEHUE BO3]lyXa, CIIOCOOKI €T0
MPEIOTBPAILICHHS

https://m.edsoo.ru/USNY5UUW?2

26

[IpakTuueckas padbora Ne 3 o Teme
«[Tomydenue u coOupanue KUCIOPOAa,
U3y4€HHE €ro CBOMCTBY

https://m.edsoo.ru/5516 UHX3R

27

Bonopon — anemeHT u npocToe
BeniecTBo. Haxoxnenue B npupone

https://m.edsoo.ru/WD392ACWB

28

du3znuecKrue 1 XMMUYECKHE CBOMCTBA
Bojopoaa. [I[pumMenenne Bogopoaa

https://m.edso00.ru/0SZ28459R

29

IlonsiTHE O KMCIIOTaX U COJIIX

https://m.edsoo.ru/TMWNIVC43

30

CriocoObI mosryyeHus BOI0poia B
nabopaTtopuu

https://m.edso00.ru/C9TO9UCIP

31

IIpakTuyeckas padora Ne 4 o Teme
«[Tomyuenue u cobupanue Boopo/a,
U3Y4YEHHE €r0 CBOMCTBY

https://m.eds00.ru/SSSWAX33K



https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K

32

ModsipHblii 006EM ra30B. 3aKOH
ABoraapo

https://m.eds00.ru/M3KS010DQ

33

Brruuciaenns o0béMa, KOJIMYECTBA
BEIIECTBA ra3a o ero U3BECTHOMY
KOJIMYECTBY BEILIECTBA WIIH 00BEMY

https://m.edso00.ru/MXGOY304M

34

Brruncienus o05EMOB ra3oB MO
YPaBHCHHIO pCAKIIUN Ha OCHOBEC 3aKOHA
00BEMHBIX OTHOIIIEHHI Ta30B

https://m.edso0.ru/9TQ8AXABY

35

dusnueckue U XUMHUYECKHE CBOMCTBA
BOJBI

https://m.edsoo.ru/7TAOGFZK4R

36

CocraB ocHoBauuii. [Tousarue 00
WHJIUKATOpax

https://m.edsoo.ru/IXB2W6IVL

37

Bopna xak pactBoputens. HachlenHble u
HEHACBIIICHHBIE PacTBOPBI. MaccoBas
JI0J1s1 BELIECTBA B PACTBOPE

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTuueckas padbora Ne 5 o Teme
«IIpuroroBiieHrE PaCTBOPOB C
OnpeeaEHHON MacCOBOU JI0JIEH
PacTBOPEHHOTO BELIECTBA

https://m.edsoo.ru/WXUKPAUOA

39

KonTponbnas padora Ne2 o teme
«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/JM7935DRY

40

Oxcunsl: cocTaB, KiacCupUKaLs,
HOMEHKJIaTypa

https://m.edso0.ru/5TFSJINAY

41

HOJ’IY‘{CHI/IC 1 XUMHUYECKHE CBOMCTRBA
KHCJIOTHBIX, OCHOBHBIX H aM(I)OTCpHBIX
OKCHUI0B

https://m.edso0.ru/8JAZ9YWS2



https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2

OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS,

42 https://m.edso0.ru/5U397HU5C
HOMEHKJIaTypa
Ilonyuenue u XuMHU4ECKUE CBOMCTBA

43 YOS https://m.eds00.ru/GDIA28ROE
OCHOBaHUI
Kucnotel: cocTaB, Ki1acCU(pUKaALIMA,

44 Puca https://m.eds00.ru/Q6UAWEBK?
HOMEHKJIaTypa
[TonmyueHue U XUMHUYECKHAE CBOMCTBA

45 v https://m.eds00.ru/Z2GCRN45W
KHUCJIOT
Conu (cpeqHue): HOMEHKIATYpA,

46 CHOCOOBI MOTYYEHUS, XUMUYECKHE https://m.edso0.ru/JSNUIMITJ
CBOICTBa
[IpakTuueckas paborta Ne 6. Pemenue
SKCIIEPUMEHTAJIBHBIX 3a1a4 10 TEME

47 p a https://m.edsoo.ru/58D13JF7V
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COCTUHEHUN
T'enetnyeckas cBsI3bL Me acca

48 Y Ifﬂ A https://m.edsoo.ru/YDS6ZRE31
HEOPTaHMYECKHUX COCTUHCHHIMA

49 O000111eHIE U CUCTEMATH3AIU 3HAHUI https://m.edsoo0.ru/STBUOEEYN
KonTponbnas padora Ne3 no teme

50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/AFA7IDULD
coeqnHeHnH"
[TepBbIe MOMBITKY KIIACCH(PUKAITAN

51 XUMHYECKHX DJIEMEHTOB. [loHdTHE O https://m.edsoo.ru/C0V3CC214
rpynmnax CXOJHBIX SJIEMEHTOB
Ilepnoanueckuil 3aK0H U

52 pHOA https://m.edsoo.ru/X9F1INR3U8

HepnozmquKaﬂ cucTeéMa XUMHYCCKHUX



https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8

anemeHToB /1. . Menaeneena

53

IIepuonsl, rpymnimsl, MOATPYIIILI

https://m.edsoo.ru/NOMWWJIRXN

54

Crpoenue atomoB. CocTaB aTOMHBIX
saep. M3oTonsl

https://m.edsoo.ru/IMUDOMR5H

55

CrtpoeHue 3IIeKTPOHHBIX 000JI04eK
aTOMOB 3J1eMeHTOB [lepuoanueckoit
cuctemsl . 1. Menaeneera

https://m.edso0.ru/T95YNV8B2

56

XapakTepucTrKa XUMHUYECKOTO
3JIEMEHTA 110 €ro MOJIOKESHUIO B
[Tepuonuueckoii cucreme /1. U.
Menneneesa

https://m.edsoo.ru/YIPO4AOMDX

57

3nauenue [lepuoguueckoro 3akona ajs
pa3BUTHUA HAyKU U npakTuku. /. 1.
MenpeneeB — y4€HBIN, IEJArOT U
rpaX1aHUH

https://m.edsoo.ru/SZD8XEQOP

58

PesepubIiil ypok. O6006111eHIE 1
cHCTeMaTH3alus 3HaHuH /
Bcepoccuiickas npoBepouHas pabota

https://m.edsoo.ru/ZCQTRPO8Y

59

KonTponbnas padora Ne4 no teme
«CTtpoeHne aroMa. XuMHUUYECKasi CBS3bY /
Bcepoccuiickas npoBepouHas paboTta

https://m.edsoo.ru/FTI1ZF99WF

60

3J'ICKTpOOTpI/II_IaTCJ'ILHOCTB aTOMOB
XUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/HZA110EDS

61

HMonHasg xuMuueckas CBSI3b

https://m.edso0.ru/3SY1RJIKVI

62

KoBanentHas noJrsipHad XuUMHUYCCKas
CBA3b

https://m.edsoo0.ru/EOL3MT2AE



https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE

KopanenTHas HCIOJISIpHAad XUMHUYCCKaA

63 1 https://m.edso0.ru/9YVR3FUXI
CBA3b

64 CrereHp OKUCIIEHUS 1 https://m.edsoo.ru/RAG6CVXM66

65 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE 1 https://m.edsoo.rW/ZXNCATDOZ
peakuuu

66 OKUCIUTENN U BOCCTAHOBUTENHU 1 https://m.edsoo.ru/QPS46Z5PU
PesepBHeIi ypok. O000IICHHE 1

67 CUCTEMATH3AalN 3HAHUH I10 TEME 1 https://m.edsoo.ru/4ARH7M35NF
«CtpoeHue aToMa. XUMUYECKas CBSA3b)
P i . 00600

68 CSCPBHBI YPOK. LIOODIICHHE H 1 https://m.edso0.ru/7DNRBZ948
CHUCTEMATHU3ALUS 3HAHUI

OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KVIACC

KoaunuecTBO 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI

[Tepuonuueckuii 3aK0OH.

1 [Tepuoanueckas cucremMa XUMHYECKUX 1 https://m.edsoo.ru/ECRKA90AY
anemenToB /1. 1. Meneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKHUX DIIEMEHTOB 1 https://m.edsoo.ru/GNJPEROFB
IIEPBBIX TPEX NEPUOA0B
Kiaccudmkamnus n HoMeHKIAaTypa

3 furcan P 1 https://m.eds00.ru/MTOIWRA2Q
HEOPraHUYECKHUX BEILECTB
Buinl XMUMHY€ECKOU CBSA3U U THIIEI

4 . . 1 https://m.edsoo0.ru/UI4Y5CFRV
KPUCTAJUTMYECKUX PEHIETOK
KonTponbnas padora Nel no teme

5 «IToBTOpEHUE U yriydiaeHne 3HaHUH 1 1 https://m.edso00.ru/J4X8ZN212
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»
Knaccndukanmsa XMMHYSCKHX PEaKITUNA

6 Puica peardtt 1 https://m.edsoo.ru/X8XAE7E2]
10 Pa3JIMYHBIM MTPU3HAKAM
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 peakuunu. [IoHsITHE O TOMOTE€HHBIX U 1 https://m.eds00.ru/6VLXCYY7N
TETEPOreHHBIX PEAKIIMIX
[loHsiTHE 0 XUMHYECKOM PaBHOBECHH.

8 @DaxTOopHl, BAUSIOLUIUE HA CKOPOCTh 1 https://m.edsoo.ru/H4FH7NZNM

XUMHYECKON PE€aKMU U IMOJIOKCHUC



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM

XUMHYCCKOI'O paBHOBECUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

9 https://m.eds00.ru/648V11026
peakiumn
Teopus 3IEKTPOIIUTUUECKON

10 nuccoranuu. CUabHbIC U clla0ble https://m.edsoo.ru/2KCYCLZ16
ANEKTPOJIUTHI

11 Honnble ypaBHEHUS peakiuii https://m.edsoo.ru/\VVN2SBON1R
XUMHUYECKHE CBOMCTBA KUCIIOT B CBETE

12 npeACTaBICHUN 00 https://m.edsoo.ru/8HH81YVXI
ANEKTPOIIUTUYECKON TUCCOLIUAIIUU
XUMHUYECKHE CBOMCTBA OCHOBAHUH B

13 CBETE IPEICTaBICHUI 00 https://m.edsoo.ru/FEEIZRMBG
ANEKTPOIIUTUYECKON TUCCOLIUAIIUU
XUMHUYECKHE CBOWCTBA COJIEN B CBETE

14 npeAcTaBiIeHUN 00 https://m.edsoo0.ru/ETD5QTS4G
AIEKTPOIUTUYECKON JUCCOMAIIIHI

15 [TonsTHE O THIPOIU3E coneit https://m.edsoo.ru/9JFRAVE8W

16 [IpakTnueckas padora Ne 1. «Pemenue https://m.edsoo.ru/7VXTEHIT4
IKCIIEPUMEHTAIIBHBIX 33719
KonTponbnas padora Ne2 o teme

17 «DNEKTPOTUTUYECKAST TUCCOITHAITHS. https://m.edsoo.ru/9RKLZDNUX
XHUMHUYECKUE PEAKIIUU B PACTBOPAX)

18 OO61as xapakTepuUCTHKa HEMETAJIOB
OO6m1ast XxapaKTeprCTHUKA TaJOTeHOB.

19 XuMHYecKre CBOMCTBA Ha pUMeEpe https://m.edsoo.ru/NNYKYZF12

xJiopa



https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12

20

XinopoBogopoa. ColisiHast KUCIOTA,
XUMHUYECKHUE CBOMCTBA, MOJIyYCHHE,
MIPUMEHEHUE

https://m.edsoo.ru/CWVSHCD2M

21

[IpakTrueckas padota Ne 2 o Teme
«[TonyueHnue COMAHON KUCTIOTHI,
n3ydeHue e€ CBOMCTB»

https://m.edsoo.ru/PVEXIYWEG

22

Brraucnenus 1o YpaBHCHUAM
XUMHNYCCKHUX peaKHHﬁ, €CJIM OJHH U3
PCarcHTOB JlaH B HU30BITKE

https://m.edsoo.ru/4BI5HO70F

23

OO1w1ast xapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynbl

https://m.edsoo.ru/VMWKERSEP

24

AJTOTpOTTHBIE MOTU(UKAIIUA CEPHI.
Haxoxnenue cepbl 1 €€ COEIMHEHUN B
npupoae. XMMHYECKHUE CBOMCTBA CEpPbI

https://m.edsoo.ru/CX10EU8PO

25

CepoBopopo, cTpoeHue, hu3ndeckue
Y XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/ECGX2B40W

26

Oxcunpl cepbl. CepHasi KHCIIOTA,
¢u3nyecKkrue 1 XUMHYECKHE CBOMCTBA,
MIPUMEHEHNE

https://m.edsoo.ru/ULRFLCHH1

27

XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE TIPOMBIIIUIEHHOTO criocoba
MOJIy4YEHUSI CEPHOM KUCIIOTBI.
XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karollen cpelibl COEAUHEHUSIMHU
cephl

https://m.edsoo.ru/H7FT3NON4

28

Brruncienue MaccoBOM TOJIH BEIXOJa

https://m.edsoo.ru/HSJE186WN



https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN

IIPOJYKTa peakLuu

29

OOm1ast XxapaKTEpUCTHKA SIIEMEHTOB
VA-rpynnsl. A30T, paclipocTpaHEHHE B
npupoje, Gu3ndeckue 1 XuMUYECKHe
CBOMICTBA

https://m.edsoo.ru/MWVAHRMB976

30

AMMuak, ero ¢puznyeckue u
XUMHUYECKHUE CBOICTBA, MOJIyYeHUE U
MIPUMEHEHUE

https://m.edsoo.ru/HZAYE5SF13

31

[IpakTuueckas padora Ne 3 mo Teme
«[lony4yenune aMMuaka, U3y4eHue ero
CBOWCTB»

https://m.edsoo.ru/JORP641FJ

32

A3oTHas KUCOTa, e€ Pu3muecKue u
XUMHUYECKHE CBOKMCTBA

https://m.edsoo.ru/U2DYEDMYE

33

Hcnonb30BaHre HUTPATOB U COJIEN
AMMOHHSA B KaUCCTBC MUHCPAJIBHBIX
ynoOpeHuil. XuMHU4YECKOe 3arpsi3HEHNE
OKpY>Karollen cpesibl COETUMHEHUSIMU
azoTa

https://m.edsoo.ru/SHBKCIQCB

34

dochop. Oxeun dochopa (V) u
dbocdopHas kucnora, pusnveckue u
XUMHYECKHE CBOICTBA, MOJIyYCHUE

https://m.eds00.ru/GDQJSO3WP

35

Hcnons3oBanue ¢pocdaToB B KaueCTBE
MUHEPATBHBIX YI0OPESHHIA.
3arpsi3HeHue IPUPOTHON CPEIbI
dbocharamu

https://m.edsoo.ru/UAZ3HUGB5V

36

Yraepon, pacipocTpaHEHHE B

https://m.edsoo.ru/DWOM6SUUL



https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL

npupoje, Gu3ndeckue 1 XUMHYECKHIE
CBOMCTBA

37

Oxcunsl yriaepona, ux pusnveckue u
XHMHYECKHE CBOMCTBA. DKOJIOTHUYECKHE
po0JIeMBbI, CBSI3aHHBIC C OKCHUIOM
yraepona (IV)

https://m.eds00.ru/OXQAPGNCF

38

YroapHas KUCIIOTa U €€ COJIU

https://m.edsoo.ru/OHQHDGIPA

39

[IpakTuueckas padbora Ne 4 o Teme
"[lonyueHune yriaekuciioro rasa.
KauecTBenHas peakuus Ha kKapOoHaT-

noH"

https://m.edsoo.ru/G2HZXQGC8

40

[lepBoHavasibHBIC TOHATHUS 00
OpraHUYECKUX BEIIECTBAX KaK O
COECIMHEHMSX YIiIepoia

https://m.edso00.ru/30T1Z2109Z

41

Kpemuuii u ero coeguHeHus

https://m.edsoo.ru/75JXNHO0I8

42

[IpakTnueckas padora Ne 5. Pemenue
IKCIIEPUMEHTAILHBIX 337124 110 TeMe
«Baxaenne HeMeTauIbl U UX
COCIUHCHHMS

https://m.edso0.ru/O7E8DOD7Z

43

KonTponbnas padora Ne3 no teme
«Ba)xHelIme HeMeTaJIbl U UX
COEIMHEHUS

https://m.edso00.ru/S85J9UGH3

44

06111215[ XapaKTCPUCTHKA XUMHUYCCKUX
9JICMCHTOB — MCTAJIJIOB.
Merannuueckas CBSI3b U
MCTAJUINYCCKasA KpUCTAIJIIMICCKasd

https://m.edso0.ru/XK1GYPCO1



https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1

pemérka. PU3NYECKUe CBOMCTBA
METaJIJIOB

XUMHUYECKUE CBOUCTBA METAJLIOB.

45 DNEeKTPOXUMHUYECKUI Pl HAPSOKCHUIA https://m.edsoo.ru/Z7YRNPAEW
METAJIJI0B
00 S

46 HHHE CLIOCODRL HOMyHeHIA https://m.eds00.ru/G54GDQI2D
MeTaiuioB. CIIaBbL.

47 [ToHsATHE O KOPPO3UM METAJLIIOB https://m.edsoo.ru/4FIGDOWOW

48 [IlemoyHbICc METAJLIBI https://m.edsoo.ru/X1B4BPUW?2
0)

49 KCHAPL M THAPORCHIRT HATPHCA 1 https://m.eds00.ru/Q4DX0G3U9
Kajus

50 meHOqI:IOZ’GMeHLHvHe METAILIRL = https://m.edsoo.ru/REOCDY0K6
KaJbLUH U MarHui

51 BaxxHelmnme coenMHEHNS KAJIbIUS https://m.edso0.ru/CJR96CMZA
K 661 o8

52 CCTKOCTD BOLBL I CHIOCODET €€ https://m.edsoo.ru/WFMBFTTTP
yCTpaHEHUS
[TpakTruyeckas pabora Ne 6 o Teme

53 "KEcTKoCTh BOIBI M METOJEI €8 https://m.edsoo.ru/NFIROKB8J
ycTpaHeHus"

54 AmoMuHUI https://m.eds00.ru/9ZJ8RD1TV
A o

55 MGoTepHbIe CBOHCTBA OKCHAA 1 https://m.edsoo.ru/NI5KI110J5
THJIPOKCH/IA

56 Keneso https://m.eds00.ru/F20NJR5SR
0)

57 KCHARL, THAPOKCHIBT H COTH AKee3a https://m.edsoo.ru/IRTUBLAMP

(IT) u xene3a (III)



https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP

58

Beruucnenus no ypaBHeHHUIM
XUMUYECKUX PEAKLUH, €CIIM OUH U3
peareHTOB COAEPIKUT IIPUMECH

https://m.edsoo.ru/NAON6HGKZ

59

[IpakTrueckas padota Ne 7. Permenue
AKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe
«BaxHeinme MeTalIbl U UX
COETUHEHUS»

https://m.edsoo.ru/ZN7G0QSMX

60

Boluucnenus no ypaBHeHUSIM
XUMHUYECKUX PEaKUUi, €CIIM OUH U3
peareHToB /1aH B U30bITKE WU
COJIEPKUT NpuMecHu. Brruucnenus
MaccOBOM J0JIM BbIXOJa MPOJYKTa
peakuuu

https://m.edsoo.ru/AYD2HE5IY

61

O000I1IeHNE U CUCTEMATHU3AIINS 3HAHUH

https://m.edso0.ru/B8T9VTKOP

62

KonTponbnas padora Ne4 no teme
«Baxnaenme MeTayuIbl U UX
COEIMHEHUS

https://m.edsoo.ru/703C804GN

63

BemecrBa u MaTcpHaJibl B
MOBCEAHEBHOM KM3HU YEI0BEKA

https://m.eds00.ru/OF132JMTO0

64

XUMHYECKOE 3arps3HEHNE
OKpY’Karollen cpeibl

https://m.eds00.ru/SANGYEYOI

65

Ponp xuMuu B pemiCHUN
OKOJIOTHYCCKHX HpO6J’I€M

https://m.eds00.ru/180Q203Y 28

66

PesepBHrIit ypok. O6001ICHNE 1
crcTeMaTH3aIlus 3HAHUI

https://m.edsoo.ru/DT1BAS5U4

67

PesepBHelit ypok. O6001ICHNE 1

https://m.eds00.ru/P52TJZNXV



https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV

cUCTeEMAaTH3alusd 3HaAaHUN

68

PesepBHelit ypok. O000ICHHE 1
cUucTeMaTu3alus 3HaHUI

https://m.eds00.ru/TMK36TJZG

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/TMK36TJZG




HHPOBEPSAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHON MTPOI'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yabTara

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJbHOM MPOrPaMMbI OCHOBHOTO 0011IeT0
o0pa3oBaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TOHSATUH: aToM,
MOJIEKYJIa, XUMHUYECKHM 3JIEMEHT, NPOCTOE BEIIECTBO, CIIOKHOE
BEIIIECTBO, CMECh (OJHOPOJHAs U HEOJHOPOJHAs), BAJIECHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHas M MOJEKYJsIpHas Macca, KOJUYECTBO
BEIIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas J0JI1 XMMUYECKOTO
AJIEMEHTA B COEIMHEHUH, MOJISIPHBIN 00BbEM, XUMUYECKas peaKits,
KJaccu(uUKalusl —peakluil: peakuuu COEAMHEHMs, pPEeaKLuu
pa3IoKEHUs, peakUuM 3aMELICHMs, PEaKIUH OOMEeHa, JK30- HU
HHJIOTEPMHUUYECKHE PEeaKLUH, TEIIOBON 3(h(eKT peakiuu, pacTBop,

MaccoBas JI0JIS BEIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

1.2

HINTIOCTPUPOBATH B3AaMMOCBA3b OCHOBHBIX XUMHWYCCKUX MHOHATUU U
NPUMCHATE O3THU TIOHATHUA IIpPpU OINHMCAHHMMU BCUICCTB MW HUX

IIpEBpaICHUI

1.3

MCIIOJIb30BaTh XUMUUECKYIO0 CUMBOJIMKY JJISl COCTaBJIEHUS (POPMYJT

BCIICCTB U ypaBHCHI/II\/'I XHUMHUYCCKUX peaKLII/Iﬁ

1.4

pacCKpbIBaTb CMBICIT 3dKOHOB COXpaHCHHA MaACChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, aTOMHO-MOJICKYJAPHOI'0 Y4YCHHs, 3aKOHa

ABoraapo

1.5

OnpeAc/IsATb BaJICHTHOCTbL AaTOMOB JJICMCHTOB B 6HHapHBIX

COCOAUMHECHUAX

1.6

KJIAaCCU(UIUPOBATh XUMHUYECKHE PEAKIUH (IO YHUCIYy M COCTaBy




YYaCTBYIOUIMX B PEAKIIUH BELIECTB, 10 TEIJIOBOMY YPQEKTY)

1.7

BBIYUCIIATh OTHOCUTCIIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAaCCBI

BCIICCTB

1.8

BBIYUCIIATH MAaCCOBYIO HOJKO XHUMHYECKOI'O 3JIEMEHTA I10 (bopMyne

COCIUHCHMUS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

IIPUMCHATH C€CTCCTBCHHOHAYYHEBIC METOAbI IIO3HAaHUA —
Ha6JIIOI[eHI/Ie, HN3MCPCHUC, MOJCIIMPOBAHUC, OKCIICPUMCHT

(peanbHBIN ¥ MBICJICHHBIH )

ITo TEMC: «BakHenmme MMpCaACTaBUTCIIN HCOPraHUYCCKUX

BCIICCTB»

2.1

PaCKpbIBaAThb CMBICI OCHOBHBIX XHMHYCCKUX MMOHSTHM: OKCH I,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

OIIPCACIIATh NPUHAMJICIKHOCTb BCIICCTB K OHpeI[eJ'IéHHOMy KJIaccy

COCIMHEHUH 1Mo Gopmyam

2.3

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHN4YCCKUC BCIICCTBA

2.4

XapaKkTepu3oBaTh (ONMUCHIBaTh) OOIIME XUMHUYECKHE CBONCTBA
BEUIECTB  pa3JIMUHBIX  KJIAcCOB, TOATBEpPXkJAas  ONMCAHUE
IpUMEpaMu  MOJIEKYJISIPDHBIX ~ YPaBHEHUH  COOTBETCTBYIOIIMX

XAMHYECKUX pEeaKIni

2.5

MMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTU IMPOTCKAHUA XHUMUUYCCKHX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CleoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TIOCYyIOM U
1abopaTOPHBIM 00OpPYAOBaHUEM, a TAKXKE TIPaBUIIaAM OOpAIICHHS C
BEIIECTBAMH B COOTBETCTBUHM C HMHCTPYKIIMSIMH TIO BBITIOJTHEHHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB IIO IMOJIYYCHUIO U co6npaHmo
ra3000pa3HBIX BEMIECTB (BOJIOPOAA U KHCIOPO/Ia), MPUTOTOBICHUIO
pacTBOPOB C OMNPEIETEHHOM MAacCOBOM J0JIEll PacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATH U TPOBOAUTH XUMUYECKHE dKCTIEPUMEHTHI
[0 PaclO3HAaBAHUIO PACTBOPOB IMIENIOUYEH M KHUCIOT C IMOMOIUIBIO

WH/IUKATOPOB (JIakKMycC, (PeHOIPTATCHH, METUIIOPAHXK U APYTHE)

2.7

MPOBOAMTDH PACU€ThI MO YPABHEHUIO XUMUYECKON peaKkIuu




ITo teme: «llepmommueckuit 3akoH u Ilepuonmueckas cucrema
xumudeckux snemeHtoB [[. M. MengeneeBa. CTpoeHHe aTOMOB.
XuMuueckas CBSI3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIE

PEaKuun»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUUYECKHUX MOHSITHI: PO aToMa,
AIIEKTPOHHBIA CIIOM aToMa, aroMHas OpOuTanb, paguyc aToMma,
XUMUYECKasl CBS3b, MOJISIPHAsE M HEMOJspHAasi KOBAJCHTHAsl CBS3b,
AIIEKTPOOTPHUILIATEILHOCTh, MOHHASI CBSI3b, MOH, KAaTHOH, aHHWOH,

CTCIICHb OKUCJICHHUA

3.2

KJIaCCI/I(bI/IIII/IpOBaTB XUMHNYCCKHUEC 3JICMCHTBI

3.3

OTHCHIBATh u XapaKTepu30BaTh TaOJINYHYIO bopmy
[lepuonnueckoii CHUCTEMBl XHUMHYECKHUX D3JIEMEHTOB: pa3iinyaTh
NOHATHUSL «TJIaBHasg moArpymmna (Arpynma)» U «mo0o4yHas

noarpynna (brpynna)», «Manbie» U «00NbIINE» EPUOIBI

3.4

packpbiBaTh cMmbici Ilepuonuueckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPUPOBAaTh IOHWMAaHUE MEPUOJUYECKON 3aBUCHUMOCTH
CBOMCTB XHWMHYECKHX DJJIEMEHTOB OT HX T[OJOXEHHUSI B

Ilepnonnueckoi cucreme

3.5

COOTHOCHUTH O0O3HAu€HUs, KOTOpbIE MMEIOTCS B  Tabiuue
«Ilepnonnueckass cucremMa xumudeckux oanementos  JIL.H.
MenneneeBay ¢ YMCIOBBIMUA XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XMMUYECKUX 3JEMEHTOB (COCTaB W 3apsa] sjpa, oOIlee YHUCIio

AIIEKTPOHOB U paclpeeIeHUE UX 10 AIEKTPOHHBIM CIIOSIM)

3.6

ONnpeaAciisiITb  CTCIICHb  OKUCJIICHUA  3JICMCHTOB B 6I/IHapHI:>IX

COETUHEHUSIX

3.7

ONpCACIIAATL BU/ XUMHYECKOM CBS3HU (KOB&J’ICHTHaﬂ u I/IOHHaH) B

HCOPTaHUYCCKUX COCIUHCHUAX

9 KUIIACC

Kon
NpoBepsieMoOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111€r0
o0pa3zoBaHusi




ITo Teme: «BGH_IGCTBO " XUMHYCCKad pCakuus»

1.1

PAacCKpBIBaTh CMBICII OCHOBHBIX XHMHYECKHX IOHSTHI: pacTBoOp,
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, HNEKTPOIUTHUECKAS TUCCOIIUAIINS,
pEaKIMK HOHHOTO OOMEHa, KaTaJIu3aTop, XMMHUIECKOe paBHOBECHE,
o0OpaTumbie u HeoOpaTUMbIe peaxuuu,
OKHCIIUTEIFHOBOCCTAHOBUTEIHHBIC peakuum, OKHCIIUTEIb,
BOCCTAHOBUTEIIb, OKHUCJIEHHME W BOCCTaHOBJIEHHE, AJUIOTPOIUS,
am(oTepHOCTh, XUMHYECKas CBS3b (KOBAICHTHAs, WOHHAS,
METaJUINYECKast), KPUCTAUTMYECKast PEIéTKa, CIIaBbl, CKOPOCTh

XHUMHYECKON pCaKuu

1.2

HIUIFOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XUMHUYCCKHX MOHATUH U
MNPpUMCHATL O3THU IOHATHUA IIpU OINHMCAHMM BCUICCTB M HUX

MpeBpaIleHU I

1.3

COCTaBJIATH YPABHCHUA 3JICKTpOJII/ITI/I‘-ICCKOI71 Jucconuanuu KMucCJIoT,
menoqeﬁ u COHCﬁ, IIOJIHBIC U COKpaH_[éHHBIC YpaBHCHU peaKHI/Iﬁ

WOHHOI0 O0OMeHa

1.4

pacKphIBaTh  CYIIHOCTh  OKHCJIUTEIbHO-BOCCTAHOBHTEIBHBIX
pEaKInil MOCPEICTBOM COCTABJICHHsI 3JEKTPOHHOro OallaHca ITHUX

peakuun

1.5

MMpOBOANTDH paC‘léTH 110 YPaBHCHHUIO XHUMHYECKOMN peaknumn

ITIo temam: «Hemeramnsl u ux COCIMHCHUA» U «MeTtanael U BX

COCOAUHCHUS

2.1

XapakTepu3oBaTh  (ONMHUCHIBaTh) 0OIME U CHEHU(PUYECKHE
XMMHUYECKHE CBOWCTBA TPOCTBIX U  CIOXKHBIX  BEIIECTB,
MOJATBEPXK/asl OMHMCAHME MPUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX

ypaBHeHPIfI COOTBCTCTBYIOIINX XUMHUYCCKUX peaKL[I/Iﬁ

2.2

COCTaBJIATH YpaBHCHUA peaKuHﬁ, MOATBCPKAAOIMIUX
CYIICCTBOBAHUEC TCHETHYECKOM  CBSI3U MCXKIAY  BCHICCTBAMU

Pa3JIMYHBIX KJIACCOB

2.3

IMPOTrHO3UPOBATH CBOICTBa BE€IMIECTB B 3aBUCHMOCTH OT HX
CTPOCHUA, BO3MOXKHOCTH NMPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ

B Pa3JIMYHEBIX YCIIOBUAX

2.4

CIe0BaTh IMpaBUJIaM IMOJb30BAHUS XUMHUYECKOW TMMOCYAOM |




1ab0paTOPHBIM 000PYAOBAHHEM, a TAKXKE MPABUIIaM OOpPAIIEHUS C
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIHUSMH TIO BBITOJHEHHIO
Ha60paTOpHBIX XUMHYCCKUX OIIBITOB IIO IMOJIYYCHUIO U COGI/IpaHI/IIO

ra3o00pa3HbIX BEIIECTB (aAMMHUAKa U YTIIEKUCIIOro Ta3a)

2.5

IIPOBOJUTH PEAKUUH, IOATBEPKAAIOIIMNE KAYECTBEHHBI COCTaB
Pa3IUYHBIX BEIIECTB: PACIMO3HABATh OMBITHBIM MYTEM XJIOPHUI-,
Opomun, womun, KapOboHat, docdar, cumuKar, cynbdar,
TUPOKCUIMOHBI, KATHOHBI AMMOHUS, HOHBI U3YUCHHBIX METAJLIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPIAHUYECKUX BEIIECTB

ITo Teme: «XuMHS U OKpYXKaroLas cpeaa

3.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHYCCKHUX MMOHSTHM: HHK

BCIICCTBA,; KOPPO3Ud METAJIIIOB

3.2

IPUMEHSTh OCHOBHBIC OICPALIMH MBICIMTEILHOM JEATECIbHOCTH —
aHaJlU3 W CHHTE3, CpaBHEHHE, OO0OOIIEHHE, CHCTEMATH3AIHIO,
BBISIBIICHUE TPUYMHHO-CICJCTBCHHBIX CBSI3€H — JIUISI M3YYCHUS
CBOﬁCTB BCHICCTB U XHUMHUYCCKHUX peaKHHﬁ; CCTGCTBCHHOHay‘-IHI)Ie
METO/Ibl TIO3HAHUSI — HAOIIOJCHUE, U3MEPEHHUE, MOJCIHUPOBAHNUE,

AKCIIEPUMEHT (peabHbI U MBICICHHBIN )




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

11

[Ipenmer xumuu. Poiab XuMUM B ®KU3HU YelIOBEeKa. XUMUS B CUCTEME HayK.
Tena u BemectBa. OU3NYECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHUE

BCIICCTB

1.2

IlonsatTue o MeTomax MO3HAHMA B XMMHU. YHCTBIE BelIeCTBA M CMECH.

Crioco0bl pazneneHust cmecei

1.3

ATOMBEI U MOJICKYIJIBI. Xumudyeckue 3aeMeHThl. CHMBOIBI XHUMHYECKHUX
OJICMCHTOB. HpOCTble N CJIOXHBIC BCUICCTBA. ATOMHO'MOHeKy.HﬂpHOC

yYeHHE

1.4

Xumuueckas Qopmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JIIEMEHTOB.
3aKkOH IIOCTOSHCTBAa cocTaBa BewlecTB. OTHOCHUTENbHAsh aTOMHas Macca.
OTHocuTeNbHAs MOJIEKYJsIpHas Macca. MaccoBas J0Js XHMHUYECKOTIO

9JICMCHTA B COCIMHCHHUHA

1.5

Konnuecto Bemectsa. Mounb. MosnsipHas Macca. B3anMocCBs3b KOJIMYECTBA,
Macchl U YHUCJIa CTPYKTYPHBIX €IUHHI] BemecTBa. Pacuérel mo dopmymnam

XUMHYECKHUX COCIMHEHUMN

1.6

Pu3nYecKre U XUMUYECKHE SIBICHUSA. XUMHAUYECKasl Peaklns U €€ MIPU3HAKH.
3aKOH  COXpaHEHMs  MacChl  BEIIECTB. XUMHUYECKHE  YPABHECHHS.
Knaccupukanus XuMuU4YecKuX peakuuil (COeAMHEHMs, pa3IoKEHus,

3aMeleHus, o0OMeHa)

1.7

XWMHWYECKUN DSKCIEPUMEHT: 3HAKOMCTBO C XHMMMUYECKOH TIOCYIOH, C
npaBwiaMd paboTbl B Jaboparopuu W TOpuéMaMu  OOpaleHus C
na0opaTOpHBIM  000pYy/IOBaHWEM, H3Y4YE€HHE U OINHUCAaHHE (PU3UUYECKUX
CBOHMCTB 00pa3lloB HEOPTraHWYECKHX BEIIECTB, HAOMIO/IeHNE (HU3UIECKUX
(naBiIeHWE BOCKA, TAasHUE JIbJA, PACTUPAHUE caxapa B CTYIKE, KMUIIEHHE U
KOHJICHCAIIMSI BOJIbI) M XUMUYECKUX (TOPEHHE CBEUH, MPOKaINUBaHUE METHOM

IIPOBOJIOKH, B3aHMOJCHCTBHE MeEla C KI/ICJIOTOﬁ) HBHCHHﬁ, Ha6J'IIOIleHI/IC n




ONMCaHHWE MPHU3HAKOB MPOTEKAHMS XHUMHYECKHX peakuui (pa3ioxeHue
caxapa, B3aMMOJICHCTBHE CEPHOW KUCIIOTHI C XJIOPUIOM OapHsi, pa3iioKCHHE
ruapokcuaa wmeau(ll) npu HarpeBaHuM, B3aUMOAEHMCTBHE JKele3a C
pactBopom coau Menu(Il), m3yueHue crmocoOOB pazzaeneHus cmeced (¢
MOMOIIBI0O  MarHuTa, (WIBTPOBAHHE, BbIMAPUBAHHUE,  AUCTUILISAIIMS,
xpomarorpadus), IpOBEICHUE OYUCTKH MOBAPCHHOM COJIM, HAONIOJICHHE W
ONMCaHHWE PE3YJIbTAaTOB MPOBEACHUS OIBITA, HIUIIOCTPUPYIOUIETO 3aKOH

COXPaHEHHUS MACChl, CO3/IaHNE MOJIEIe MOJIEKYI (IapOCTEPHKHEBBIX )

Baxnerime npencraBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Bo3agyx — cmecs rasos. CoctaB Bo3ayxa. Kucinopox — 31eMeHT U IpocToe
BemlecTBo. HaxoxieHue kuciopoia B mpupojie, Gu3nveckue 1 XMMUYecKHue
cBolicTBa (peakuuu ropenus). Oxcunpl. [lpumenenune kuciaopoaa. CrocoOst
MOJIy4eHUsl KHUCIOpoAa B Ja0OpaTOpUM M HPOMBIIUIEHHOCTH. KpyroBopot

Kucsopoza B npupoje. O30H — auIoTponHas MOAU(UKAIMS KUCIOPOaa

2.2

TennoBoil 3ddexT XuMHUECKOW peakluu, TEPMOXUMHUYECKUE YpaBHEHMS,
9K30- U SHAOTEPMHUUECKHE peakiuu. TomauBo: yrojab U MeTaH. 3arpsa3HeHue

BO3yXa, YCUJICHUC ITapHHUKOBOI'O 3(1)(1)€KT3, pa3pyuieHue 030HOBOI'O CJI0s

2.3

Bozopox — anemenT u npoctoe BemectBo. HaxoxkaeHne Bomopoaa B MpUpoje,
¢du3MYecKue W XUMHUYECKHE CBOMCTBA, NMPHMEHEHHE, CIIOCOOBI TOITYUYCHUSI.

Kucnote! u conu

2.4

MounsipHblii 00BEM ra3oB. Pacuérsl 10 XUMHUYECKUM YpaBHEHUSIM

2.5

dusnyeckue cBolicTBa BOAbl. Boma kak pactBoputens. PacTBOpbI.
HacellienHbie 1 HEHACBIIEHHBIE PACTBOPHI. PacTBOPHUMOCTH BEIIECTB B
BoJle. MaccoBasl 10715 BEIIECTBA B pacTBOpPE. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B MpuUpojie U B )KU3HU YesioBeka. KpyroBopot
BOJBl B NpHUpPOAE. 3arpsi3HEHHE MPUPOAHBIX BojA. OxpaHa U OUYMUCTKA

MIPUPOJTHBIX BOJ

2.6

Knaccudukanus Heoprannyeckux coeauneHuit. Oxcuabl. Knaccuduxanms
OKCHJIOB: coJjieoOpa3yromue (OCHOBHBIE, KHCJIOTHbIE, amM{(OoTepHblE) U
HecoseoOpa3yrone. Homenknatypa okcunoB. dusznueckre U XMMUYECKHE

CBOMCTBa OKCHIOB. [Toiryuenue okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHOBaHMM: HIENOYM UM HEPACTBOPUMBIE

OCHOBaHWU:I. HOMCHKHaTypa ocHoBaHul. ®Duzuueckue MU XUMHUYECKHE




cBoycTBa OcHOBaHuUU. [loirydenue ocHOBaHMM

2.8

Kucnorel. Knaccudukamus kucinor. Homenkmarypa kuciaor. @uzndeckue u
XMMHYECKHUE CBOMCTBA KUCIOT. Psn aktuBHOcTH MetaimioB H.H. bekerosa.

HOJ'Iy‘leHI/IC KHCIIOT

2.9

Comu. Homenknatypa coseil. @u3nueckue 1 XMMUYECKHUE CBOMCTBA COJICH.

[Tonydenue coneit

2.10

I'enetnueckas cBA3b MCXKIY KilaCcCaMU HEOPTraHUYCCKUX COG,Z[I/IHCHI/Iﬁ

2.11

XUMHYECKUN DKCIEPUMEHT: KAueCTBEHHOE OIPEACIICHUE COJEpKAHUsA
KHCIIOpO/ia B BO3AyXe, MOyuyeHue, coOupaHue, pacrno3HaBaHue U U3yYeHHE
CBOMCTB KHCJIOPOJIa, HAOJIOIEHNE B3aUMOJICHCTBUS BELLECTB C KUCIOPOIAOM
W yCJOBHMsS BO3HHKHOBEHMS U TpEKpalleHus ropeHus (moxapa),
03HaKOMJIEHHE C 00pa3llaMu OKCHJIOB M OIIMCaHHE UX CBOMCTB, MOJyYEHUE,
coOupaHue, pacro3HaBaHHE M H3Y4YE€HHE CBOWCTB BOJOpona (TOpPEHHE),
B3auMoeiicTBue Bojopoaa ¢ okcuaoM meau(Il) (Bo3mMoxkHO MCToIb30BaHNE
BUJICOMATEPHAIIOB), HAOIIOIeHHEe 00Pa3IOB BEIIECTB KOJIMYECTBOM | MOJb,
UCCIIEIOBAaHUE OCOOCHHOCTEH pPACTBOPEHMsI BEIIECTB C  pa3IM4HON
pPacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHONM MacCOBOU
JIOJIENl pacTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBUE BOIbI C METAJUIAMH
(HaTpueM U KajbliMeM) (BO3MOXKHO MCIIOJIb30BaHHE BHJEOMATEPHAIIOB),
ONpEJETICHUE PACTBOPOB KHUCIOT M IIEIOYEH C IOMOIIBI) HWHIUKATOPOB,
UcclieIoBaHle 00pa3I[0OB HEOPraHMYECKHUX BEIECTB Pa3IMUYHBIX KIIACCOB,
HaOJto/IeHne M3MEHEHMsI OKpPAacKd WHJIUKAaTOPOB B PAacTBOpax KHUCIOT U
nienoyeid, nzydenue Bzaumoseiictsus okcuna menu(Il) ¢ pactsopom cepHoit
KHUCJIOTBI, KHCIOT C METaJUIaMH, PEAKIU{d HEUTpaIU3aluH, IOJTyYEHHUE
HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OIHOIO MeETalja JPYIMM W3
pacTBOpa COJM, PEHIEHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «BakHeime

KJIACChl HCOPIraHNYCCKUX COE€IUHEHUI

[lepuoanueckuii 3akon u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHre aTOMOB. XUMHYECKas CBA3b. OKUCIUTEIIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUN

3.1

[lepBbie MOMBITKHA KiIAacCU(UKAIMA XUMHUYECKHX 3JIeMEeHTOB. [loHsTHE O
TpyIIax CXOAHBIX 3JIEMEHTOB (IIEJIOYHbIEC U IIEIOYHO3EMEIbHBIE METAJLIbI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT ampOTepHbIC

OKCHUABI U TUAPOKCHUIBL




3.2

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucremMa XMUMHYECKUX 3JIEMEHTOB
J.1. MengeneeBa. KopoTkonepuoanas W JJIMHHONEPUOAHAS (HOPMBI
Ilepuonnueckoir cucreMbl XuMHuueckux oayemeHToB [[.M. Menneneesa.
Ileprons! u rpynnsl. @U3MYECKUd CMBICT MOPSIAKOBOIO HOMEpa, HOMEPOB

nepuoaa v rpyuIibl 3JICMCHTA

3.3

Ctpoenne artomoB. CoctaB aTOMHBIX sifaep. M3oTombl. DJIEKTPOHBI.
CrtpoeHre DSJCKTPOHHBIX 000J0YeK aroMoB TepBBIX 20 XUMHUYECKUX
aneMeHToB [lepuoanueckoii cucremsl .M. MenneneeBa. XapakrepucTuka
XMMHYECKOI0 3JIEMEHTA IO €ro MnojoxkeHuro B llepuoamueckoil cucreme

.. Menneneea

3.4

3aKOHOMEPHOCTH M3MEHEHHUs paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAUINYECKUX W HEMETAUIMYECKUX CBOWCTB IO TPYIIAM U IEPHOJAM.
3nauenue Ilepuommueckoro 3akoHa u  llepuogmdeckoil  CHUCTEMBI
XMMHYECKUX JIEMEHTOB JUJIsl pa3BUTHUS HayKu U npaktuku. .M. Menneneen

— Y4EHBIN U TpaskJaHUH

3.5

Xumuueckasi cBs3b. KoBajeHTHast (MOJsipHAs W HEMOJIApHAs) CBA3b.

9J'IeKTp00TpI/II_IaTCJ'IBHOCTB XUMHYECKHUX 3JIeMEHTOB. MloHHAas CBA3b

3.6

CreneHb OKHCJICHHUA. OKHCIUTEITEHOBOCCTAHOBUTEIILHBIC pe€aKkuru.

Hpoueccm OKHCJICHHS U BOCCTaHOBICHUSA. OKUCIUTENIN U BOCCTAHOBUTEIHN

3.7

9 KJIACC

XUMHUECKUI HKCHEPUMEHT: H3ydeHHE O0O0pa3loB BEIECTB METAJUIOB HU
HEMETAJUIOB, B3aMMOJECHCTBUE TMAPOKCH/IA [IMHKA C PACTBOPAMH KHUCIIOT U
IIEJIOYEH, IIPOBEACHUE  OIIBITOB, WJUTIOCTPUPYIOLUX ~ IPUMEPHI
OKHCIIUTENBHO-BOCCTAHOBUTEIIBbHBIX peakuuii (ropenue, peakuuun

Pa3JI0KCHUH, COe)II/IHeHI/IH)

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemectBo 1 XUMHU4ecKas pcaknus. HOBTOpeHI/Ie

11

[lepnonnueckuit 3akoH. Ilepuoguyeckas cucreMa XMMHYECKUX JJIEMEHTOB
J.. Menneneea. CtpoeHne aToMoOB. 3aKOHOMEPHOCTH B HW3MEHEHUU
CBOMCTB XMMUYECKUX DJIEMEHTOB MEPBBIX TPEX NMEPHUOJOB, KaIHs, KAIbLIUS U

ux COGI[I/IHGHI/Iﬁ B COOTBCTCTBHMHU C IIOJOXKCHHUEM  3JICMCHTOB B




[leproanueckoii cuCTEME U CTPOEHUEM UX aTOMOB

1.2

CrpoeHne BeniecTBa: BUABI XMMHUYECKOH CBSI3U. THUIBI KPUCTAIUIMYECKHUX
pemETOK, 3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOU
pelETKN U BUJAa XUMHUYECKOW cBs3u. Kiaccudukanus v HOMEHKIATypa
HEOpPraHUYECKUX BEUIECTB (MEXKIyHAapOJHasi U TpUBUAIbHAs). XUMHUYECKUE
CBOMCTBA BELIECTB, OTHOCALIMXCSA K PA3JIMYHBIM KJIACCAM HEOPraHMYECKHX

COCHHHGHHﬁ, TCHCTUYCCKAA CBA3b HCOPraHNMYCCKUX BCIICCTB

13

Knaccupukanuss XMMHYECKHX peakIHid MO0 pasMYHbBIM TpU3HaKaM (10
YUCIy M COCTaBy YYacCTBYIOUIMX B pEAaKUHUM BELIECTB, IO TENJIOBOMY
3¢ deKTy, M0 N3MEHEHHIO CTETIEHEH OKUCIICHHSI XUMUYECKIX 3JIEMEHTOB, 110
0o0paTUMOCTH, MO YYacTHUIO KaTajau3aTopa). JK30- U HHAOTEPMUYECKUE
peakuuu, TepPMOXUMHUUYECKUE ypaBHEHUs. [IoOHATHE 0 CKOPOCTH XMUMHYECKOU

pCaKnuu

14

[TonsiTe 06 0OpaTUMBIX U HEOOPATUMBIX XMMHUYECKUX peakuusax. [lonsrue
O TOMOI€HHBIX M TETepOreHHbIX peakuusax. lIoHATHE O XHUMHUYECKOM
paBHOBecuH. DaKTOPHI, BIUAIOLIME HA CKOPOCTb XMUMHUYECKOM pEaKIUH U

ITOJIOKCHUC XUMHNYCCKOI'O paBHOBCCHUA

1.5

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pcaKkuuu, BHGKTPOHHBIﬁ OajaHC
OKHCIIMTEIbHO-BOCCTAHOBUTEIILHOMU pCaKkuunu. CocraBieHue ypaBHeHI/Iﬁ
OKHCIIUTCIBHO-BOCCTAHOBHUTCIIbHBIX peaKuMﬁ C HCIOJb30BaHHEM MECTOAA

QJICKTPOHHOT'O Oananca

1.6

Teopus 3JIEKTPOJIUTUYECKON JIUCCOIAIINM. DIEKTPOIUTHI "
HGBJ’IGKTpOJ’II/ITLI. KaTI/IOHBI, AHUOHBEI. MexaHmM JAUCCOUAaIM BCUICCTB C
pa3IMYHBIMU BUJIAMH XUMHYECKOU cBA3U. CTeneHp nucconuannu. CUibHbIE
U cialble JEKTPONUTHL. Peakiinn MOHHOTO OoOMeHa. Y CIIOBUS MPOTEKAHUS
peakiuii HOHHOTO OOMEHA, TMOJHBIE W COKpPAIIEHHBIE HMOHHBIC ypaBHEHUS
peakmuii. CBOMCTBa KHCIOT, OCHOBAaHHUH U COJICH B CBETE MPEACTABICHUI 00
AIEKTPOJIUTUYECKON Jucconranuu. KayecTBEHHbIE peaklUUu Ha HOHBI.

[TonsiTue o ruaponuse conen

1.7

XUMHUYECKUN HKCIEPUMEHT: O3HAKOMIICHUE C MOJAEISIMHU KPUCTAIUIMYECKUX
PEIIETOK HEOPraHMYECKUX BELIECTB — METANIOB U HeMeTauioB (rpadura u
ajyiMasa), CI0XKHBIX BEUIECTB (XJIOPHAa HATPHsl); UCCIEN0BAHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON peaklUuu OT BO3ACUCTBUS PA3INYHBIX (DAaKTOPOB;

HCCIICAOBAHUC  JJICKTPOIIPOBOAHOCTU  PACTBOPOB  BCIHICCTB, IIPOLCCCa




JTUCCOIMAIMU  KHUCIIOT, IIejdoYed U coyied (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPOBEJICHHE OIBITOB, WUTIOCTPUPYIOLIUX MPU3HAKU
MPOTEKaHMUs PEeaKIMii HOHHOTO OoOMeHa (00pa3oBaHHE OCalKa, BBIJICICHUE
raza, oOpa3oBaHUE BOJbl); ONBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKUCJIUTEIILHO-BOCCTAHOBUTEJIBHBIX peakuuii (ropenue, peakunu
pa3ioXKeHus, COEIUHEHHMsI); pacro3HaBaHHWE HEOPraHWYECKHX BEIECTB C
IIOMOIIBIO KaYCCTBCHHBIX peaKL[I/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX

3aa4

Hewmeramisr 1 ux COCANHCHUA

2.1

OOmas xapaktepuctuka rajgoreHoB. OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (U3NYECKHE CBOWCTBA
MIPOCTHIX BEIIECTB — raJIOTCHOB. XMMHUYECKHUE CBOMCTBA Ha IpUMEpE XJopa
(B3aMMOJICHCTBHE C METAJJIaMH, HEMETAJJIAMH, IIEJI09aMH ). XJIOPOBOIOPO/I.
CoistHas KHCJIOTa, XHUMHYCCKHUC CBOfICTBa, MOJIYy4CHHEC, T[IPUMCHCHHUC.
JleficTBue XJiopa M XJOPOBOAOpPOJA Ha OpPraHW3M uelioBeKa. Baxueifiue

XJIOPpUAbI U UX HAXOXACHUC B IIPUPOAC

2.2

OOmas xapakTepuctuka 31eMeHTOB VIA-rpynnbl. OCOGEHHOCTH CTPOEHHS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (puMUecKue
CBOMCTBA TPOCTBIX BELIECTB — KHCIOpOJAa M CEPbl. AJUIOTPOINHBIE
MOAU(UKAIMK KUCJIOpOAa U Cepbl. XUMHUYECKHE CBONCTBA  CEPBHI.
CepoBosiopoJi, cTpoeHHe, (pU3MUecKue W XUMHUYECKHe cBOHCTBA. OKCHIIBI
cepbl KaK TPEJCTaBUTENM KHUCIOTHBIX OKcuaoB. CepHas KHUCIOTa,
¢u3nyeckue U XMMHUYECKHE CBOMcTBa (0OIIMEe Kak MpPECTaBUTENs Kiacca
KHCIIOT U crneuuduueckre). XUMHUYECKUE PpEaKlMy, JieXkallue B OCHOBE
MPOMBIIIJICHHOTO CIoco0a TMOJIyueHUs] CEepHOM KucioThl. [IpumeHeHue.
Conu cepHOM KHUCIOTBHL, KayeCTBEHHas peakuus Ha Cyib(aT-HOH.
HaxoxzaeHnue cepbl u €€ coequHEHUI B IpUpoie. XUMHUUYECKOE 3arpsiI3HEHUE
OKpY’KaroIlen cpesibl COEUMHEHUSIMU Cephl (KUCIOTHBIE 10K/IU, 3arpsiI3HEHHE

BO3/yXa U BOJOEMOB), CIIOCOOBI €T0 MPEJOTBPALICHHS

2.3

OObmias xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOESHHS
aTOMOB, XapaKTEpHBIE CTENEHU OKHUCIEHUsA. A30T, pPacIpOCTpaHEHHE B
npupoje, ¢u3ndYeckue M XUMHYeckue cBoicTBa. KpyroBopor aszora B
npupojae. AMMHaK, ero Gu3NYecKue U XMMUYECKHUe CBOWCTBA, MOIYYeHHE U

npuMeHenne. Conu aMMOHMS, WX (PU3MUYECKHME W XMMHUYECKHE CBOMCTBA,




npuMeHeHne. KauecTBeHHas peakius Ha HOHBI aMMOHUS. A30THAsI KUCJIOTa,
e€ monydeHue, (QUIMYECKHE M XHUMHYECKHE CBOWCTBa (00mMe Kak
NpeJCTaBUTEN Kiacca KHCIOT | crenuduueckue). Mcmonb3oBanue
HUTPATOB W COJCH aMMOHHUSI B KadeCTBE MMHHEPAJIbHBIX YIO0OPECHUH.
XUMHUYECKOE 3arps3HeHHE OKpYXKAIOMIeH Cpeabl COSAMHEHUSMH a30Ta

(KUCTIOTHBIC JTOK/H, 3arPSI3HEHUE BO3/1yXa, ITOYBBI M BOJIOEMOB)

2.4

@octhop, amrorponHbie Momudukanuu  pochopa, duzmUeckue wu
xumuyeckue cpoiictBa. Oxcun  dochopa(V) u  dochopnas xuciora,
¢usnueckne © XHMHYECKHME CBOWCTBA, IMOJNy4YeHHE. VIcronb3oBaHue

¢dbocdaToB B kKauecTBE MUHEPATbHBIX YA0OpEeHUN

2.5

O6mas xapaktepuctuka 3neMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapakTEpHbIE CTENEHU OKHUCIEHUS. YTIJepoJ], aJIOTPOIIHbIE
Moau(UKaIMK, pacIpoCcTpaHeHue B MpHUpoAe, (PU3UUecKHe U XUMUYECKHE
cBoiictBa. Apcopouus. Kpyrosopor yriepona B mpupoae. OKcuabl
yriaeponaa, ux (U3MYeCKue W XMMHYECKHE CBOWCTBA, JACHCTBHE HA >KUBBHIE
OpraHMU3Mbl, IIOJIy4EHHE M NPUMEHEHHUE. OKOJOTMYECKHE MpOoOJIEMBI,
cBsi3aHHbIE ¢ okcuaoM yriaepoaa(lV); rumoresa rinobanbHOTO MOTETIICHUS
KJIUMaTa, TapHUKOBBIA d(ddext. VYrompHas KUCIOTa U €€ COJU, HX
¢usnyeckue W XUMHUYECKHE CBOICTBA, TOJy4YeHHE M IPUMEHEHHE.
KauecTBeHHast peakius Ha kapOoHaT-HMOHBI. Vcnonbs3oBaHue kapOOHATOB B

6BITy, MCIUNHUHEC, ITIPOMBIINIJICHHOCTH U CCJILCKOM XO035MICTBE

2.6

[lepBoHayasnpHble TOHATUS 00 OpPraHUMYECKUX BELIECTBaX Kak O
COEIMHEHUSX yriepoja (MeTaH, 3TaH, THJIEH, alleTUJICH, 3TaHOJ, TNIULEpHUH,
yKCycHas kuciaora). Mx cocraB u xumumdeckoe crtpoeHue. Ilonsarue o
OMOJIOTMYECKH Ba)KHBIX BEILIECTBAX: XKHUpaX, OeNKax, YriaeBoJax — U UX pOJH
B OKM3HM uesjoBeka. MaTepuaibHOe €IMHCTBO OpraHWYecKuX U

HCOPTraHNYCCKUX COe€UHEHUI

2.7

Kpemuuii, ero ¢Qusuyeckne u XUMHYECKHE CBOWMCTBA, IOIYYEHHE U
npuMeHenne. CoeHeHUs KpeMHUs B npupoze. OOmmue npeacraBieHus: 06
okcune kpemHms(IV) wu  kpemHmeBor  kuciore. CWiIHMKaThl, HX
UCMOJb30BaHUE B OBITY, MEAMIMHE, TPOMBIIUIEHHOCTH. BakHeimue
CTPOUTENbHbIE  MaTepuaibl: KepaMuKa, CTEKJIO, ILIEeMEHT, OeTOoH,
xene300eToH. [IpoGiembl 06e30MacHOrO HCIMOJIb30BAHUS CTPOUTEIBHBIX

MaTCpHraJioB B HOBCGI[HCBHOﬁ KU3HHU




2.8

XUMUYECKUH SKCIIEPUMEHT: U3y4eHHE 00pa3lioB HEOPTaHUYECKUX BEIECTB,
CBOMCTB COJISHOM KHCJIOTBHI; MpPOBEACHHE KAa4eCTBEHHBIX pEaKIUi Ha
XJIOPUA-UOHBI W HAONIONEHHE TMPHU3HAKOB WX MPOTEKAHMS; OIIBITHI,
oTpaxamlue (QU3NYECKUe U XHUMUYECKHME CBONCTBA TaJIOTEHOB M UX
COeMHEHUH (BO3MOXKHO HCIIOJIb30BAaHUE BHICOMATEPUAIIOB); O3HAKOMIICHHE
¢ oOpa3namu XJ0pUI0B (TAJIOTEHHUIOB); O3HAKOMJICHHE C 00pa3liaMu Cephl U
e€ coequHEHUSMH (BO3MOXKHO  HCIOJB30BAaHUE  BUJEOMATEPHUAIIOB);
HaOmoieHne  mpouecca  oOyriauBaHUST — caxapa  IOA  JIEHCTBUEM
KOHUEHTPUPOBAHHOW CEPHOM KHUCJIOTHI, WM3YyYECHHE XHUMHYECKHX CBOWCTB
pa30aBIeHHON CEpHOIl KHUCIIOTHI, MPOBEICHHE KAaueCTBEHHOHN peaklud Ha
cynb(ar-uoH W HaOIIOACHWE MpH3HaKa €€ MPOTEKaHHs, O3HAKOMJICHHE C
(bU3UYECKUMH CBOWCTBaMHU a30Ta, ¢ochopa U UX COCAMHEHHUH (BO3MOXKHO
WCIOJB30BaHUE BHUAEOMATEPHAIOB), OOpa3laMu a30THBIX U (POCHOPHBIX
ynoOpeHuil; momydeHue, codupaHue, paclo3HaBaHUE U U3YyUEHUE CBOWCTB
aMMMaKa; TPOBEJICHIE KAaYeCTBEHHBIX PeaKkifii Ha MOH aMMOHHUA U ocdar-
MOH H W3yYyeHHE TNPU3HAKOB MX MPOTEKAHMS, B3aUMOJICHCTBUE
KOHLUEHTPUPOBAHHOM  a30THOM  KHCIOTBI €  MeAbl0  (BO3MOXHO
UCIOJb30BaHNE BUIECOMATEPHAJIOB); M3YUYE€HUE MOJENeH KPUCTANTMYECKUX
peméTok anMasa, Tpadura, QyIepeHa; O3HAKOMIIGHHE C MPOIECCOM
afcopOIMu  PAacTBOPEHHBIX  BEIIECTB  AKTUBUPOBAHHBIM  yIJIEM |
YCTPOWCTBOM TIPOTHBOTA3a; IOJNy4YeHHE, COOMpaHWe, paclio3HAaBaHUE U
U3yueHHe CBOMCTB YIJIEKHCIIOTO Ta3a; MPOBEJACHNE KaYeCTBEHHBIX peaKIHii
Ha KapOOHAT- W CHJIMKAT-WOHBI M W3YYEHHE TNPHU3HAKOB WX IPOTEKAHWUS,
O3HAKOMJIEHHE C NPOAYKIHEH CHIMKATHON MPOMBIIUICHHOCTH; pELIeHHE
OKCHEPUMEHTAIBHBIX 3a/7ad 1o TeMe «BakHelme HEMeTalulbl U WX

COCOUHCHUA»

Meramiel 1 uX COCINMHCHUA

3.1

OO6mrast XapaKTEPUCTHKA XUMAYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
ux noJyioxkeHus B Ilepuoguueckoil cucreme XUMHUYECKUX dneMeHToB .M.
MenpeneeBa u cTpoeHusi atomMoB. CTpoeHHE MeTamioB. MeTraminyeckas
CBA3b U METAJUIMYECKas KPUCTAUIMUECKas PeméTKa. DIEKTPOXUMUYECKUN

PSAI HAIPSKEHUN METAJUIOB

3.2

duznueckue M XUMHYECKHE CBOMCTBAa METAJLIOB. O6II.II/IC CIIOCOOBI

noJyiydyeHusi MetajuioB. [loHsITHE O KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI




3aluUThl UX 0T Koppo3uu. CruiaBsl (CTallb, YyI'yH, JIOPAITIOMUHUNA, OpOH3a) U

X IPUMCHCHUE B 6BITy " IPOMBIIIIJIICHHOCTHU

3.3

[lenounsie MeTamIbl: mojoxenue B Ilepuonnueckoi cucreMe XMMHUYECKHUX
snementoB JI.MI. MeHneneeBa; CTpoeHHE HMX aTOMOB; HAaXOXJIEHUE B
npupojie. Puznueckue M XUMUYECKHUE CBOMCTBA (HAa MpUMEpEe HATpUs U
kaymsi). OKCHUIBI U TUAPOKCHIBI HATpUs M Kayus. [IpuMeHeHue menouHbIx

METAJUIOB U UX COEIUHEHUN

3.4

IIlenoyHO3eMeENIbHBIE METALIBI MarHuili W KaJIbLUM: TOJIOKCHUE B
Ilepuonuueckorn cucreme xumuueckux dnemeHtoB J[.M. MeHnnaeneena;
CTPOCHUE X aTOMOB; HaXOXJCHHE B Ipupoae. PU3HNUECKUE U XUMUYECKHE
CBOMCTBAa MarHusi M Kajbllus. BaxkHelme cOeIWHEHUS KalbIHsA (OKCHII,

TUAPOKCHI, coJin). JKECTKOCTH BOBI U CIIOCOOKI €€ YCTpaHSHUS

3.5

AmoMunui: nonoxenue B [lepuoandeckoit cucremMe XUMHUECKHUX HJIEMEHTOB
JI.1. MenpeneeBa; CTpOGHHE aTOMa; HaxoxkaeHue B npupoje. dusnueckue u
XMMHUYECKHE CBOMcTBa amoMuHMA. AMoTepHble CBOMCTBA OKCHIA U

THAPOKCHUAa A IIOMUHUS

3.6

XKeneszo: nonoxxenue B [lepmoanueckoil cucreMe XMMHYECKHX 3JIEMEHTOB
JI.1. Menneneesa; cTpoeHre aToMa; HaxoxAeHue B npupoze. dusnyeckue n
XMMHYecKHe cBoicTBa xkene3za. OKcuabl, ruaApokcubl U coiu sxeneza(ll) u

xenes3a(lll), ux coctas, CBOMCTBA U MTOTyYCHUE

3.7

XUMUYECKUN SKCIIEPUMEHT: O3HaKOMJIEHHE C o00pa3llaMM METaUIOB U
CIUIaBOB, X (PU3NYECKUMHU CBOWCTBAMU; M3yUEHHUE PE3yNIbTaTOB KOPPO3HUH
METa/UIOB (BO3MOKHO HCIOJIb30BAaHUE BHUEOMATEPHUATIOB), OCOOCHHOCTEM
B3aMMOJICHCTBUS OKCHJAa KalubllUsi W HATPUS C BOJOM (BO3MOXKHO
HCIOJIb30BaHNE BUIEOMATEPUAIIOB); HCCIEI0BaHNE CBOWCTB KECTKON BOJIBI;
mporecca TOpPEeHUsl Kelle3a B KHUCIOpoJe (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHAIOB); TPHU3HAKOB MPOTEKAHMWsSI KAUYeCTBEHHBIX pEaKIui Ha
WOHBI (MarHusl, Kajbllus, aatoMuHMS, IuHKa, kene3a(ll) m sxemesa(Ill),
meau(Il); nabGnrogeHnne M omucaHue MPOIECCOB OKPAIIWBAHUS TJITAMEHHU
WOHAMU  HATpHs, Kamusi W Kaublus (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB); HCCIIEJOBaHHE aM(OTEpPHBIX CBOICTB T'MJIPOKCH]IA
QIIOMUHUS U TUJIPOKCUJA LIMHKA; PELICHUE IKCIEPUMEHTAIbHBIX 3a]a4 IO

TeMe «BakHelme MeTauIbl U UX COSTUHEHUS

XuMHS ¥ OKpYXKalolas cpeaa




4.1

Hosbie maTepuansl u TeXHONOTHH. BeliecTBa U MmaTepuansl B OBCEAHEBHOMN
JKW3HU YeJIOBeKa. XUMHUS U 3J0pOBbe. bezonacHoe UCnoib30BaHNE BEILIECTB
Y XUMUYECKUX peaknuii B ObiTy. [IepBasi moMoms mpyu XUMHUYIECKUX 0KOTaX

" OTPABJICHUAX

4.2

OCHOBBI  DKOJIOTMYECKOM  TI'PAMOTHOCTH. XHMMHUYECKOE  3arps3HEHUE
okpyxatomein cpeapl IIJIK. Ponb XUMUM B pEIICHHH 3KOJIOTHYECKUX
npo6sieM. [IpupoHbIE HCTOYHUKH YTIEBOJOPOAOB (yroib, MPUPOIHBINA Ta3,

He(Th), MPOAYKTHI UX MEPEPabOTKH, UX POJIb B OBITY M IPOMBIIINICHHOCTH

4.3

XUMUYECKUI SKCIEPUMEHT: HU3y4eHHEe O00pas3loB MaTepuanoB (CTEKIIO,

CIUIaBbl METAJUIOB, TIOJUMEPHBIE MaTEPHAJIbI)




HHPOBEPSEMBIE HA OI'D 11O XUMHWHU TPEBOBAHMUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePSIEeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TO3HABAEMOCTU SIBICHUI MPHUPOAbI, MOHUMaHHE OOBEKTUBHOM
3HQUUMOCTH  OCHOB  XMMHUYECKOW HAyKM Kak  o0yactu
COBPEMEHHOT0 €CTeCTBO3HAHMSI, KOMIIOHEHTa OOIIe KyIbTyphl U
MPAKTUYECKOM JAEATEIbHOCTH YEJIOBEKA B YCIOBUAX COBPEMEHHOTO

06H_ICCTBa; IIOHUMAHHUEC MECTa XUMHUH CPCAU APYIUX €CTCCTBCHHBIX

HayK

1.2

0 HAYYHBIX MCTOJAaX MO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX
U TCOPCTHUUCCKUX MCTOJAaX HCCIICAOBAHUA BCIICCTB M H3YUCHUA
XHUMHUYCCKUX peaKHHﬁ; YMCHHUE HUCIOJBb30BATH MOJACIN I

00BICHECHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 c(epax mnpodeccnoOHATBbHON MAEATENbHOCTH, CBSI3aHHBIX C
XUMUEH U COBPCMCHHBIMU TCEXHOJOTHAMHU, OCHOBAHHBIMH Ha
JOCTIDKEHUSIX XMMUYECKOH HayKH, YTO TMO3BOJIUT OOYYarOLIUMCS
paccMaTpuBaTh  XMMHIO  Kak  cdepy  cBoed  Oymymieit
npo¢eCCHOHATBLHON EATENIbHOCTH U CeNaTh OCO3HAHHBIN BBIOOD
XUMHUHM KakK NMpO(UIBHOrO MpenMeTra MpH IMEepexoae Ha YpOBEHb

cpenHero o0Iero oopa3oBaHus

Bnanenue cucteMol XMMHYECKHX 3HAHUM U YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIFOYACT:

2.1

Ba)KHEMIIINE XMMHWYECKHE TTOHSATHS: XHMMYCCKUH BJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIOYKHOE BEIIECTBO, OJTHOPOIHAS
Y HEOJHOPOJHAsI CMECh, OTHOCUTEIbHBIE aTOMHAsI M MOJIEKYJISIpHAS
MAacChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MOJISIPHBINA
00BEM, OKCHJI, KUCIOTa, OCHOBAHUE, CONb (CPeIHSsA), XUMUIECKast

p€akuuda, pCakKuunu COCAWHCHUSA, PCAKIMK Pa3IOXKCHUA, pCaKIIuU




3aMeIleHNs, peakIuu 0OMEHa, TEIIOBOM AP (EKT peakiuu, SK30- U
SHIOTEPMHUUECKUE PEaKINH, PacTBOP, MACCOBAst OIS XMMHUYECKOTO
SNIEMEHTa B COEAMHEHHMH, MAaccoBas OIS W  IPOLEHTHAs
KOHIICHTpAlus BELIECTBA B PACTBOPE, SAPO aTOMa, SJIEKTPOHHBINA
CIIOM aToMa, aTOMHas OpOuTanb, PaAUyC aToMa, BaJIEHTHOCTb,
CTENeHb OKHCIICHHUS, XUMHYECKast CBSI3b, SIEKTPOOTPULATEIIBHOCTD,
[nojidpHasds MW HCHOJIpHAA KOBAJICHTHAsA CBA3b, HWOHHAsA CBA3b,
METaJUIMYECKasi CBA3b, KPHCTAIMYECKass pemeéTka (aTtomHasi,
MOHHAs, METAJUIMYeCKasi, MOJIEKYJIIpHasi), MOH, KaTHOH, AaHMOH,
BNIEKTPOJIUT W HEIJIEKTPOJIHT, SJIEKTPOIUTHYECKAS JUCCOLUALIMS,
pEaKIMy HWOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBHTEIILHBIE
pEaKIMu, OKHCIUTENb ¥  BOCCTAaHOBHUTENb, OKHCICHHE H
BOCCTAQHOBJICHHE,  IEKTPOJIM3,  XHMHYECKOE  pPaBHOBECHE,
oOpatumble M HEOOpaTUMbIE PEAKLUUH, CKOPOCTh XHMHUYECKOW

peakuuu, kataimsaTtop, [I/IK, koppo3us meTauios, CriiaBbl

2.2

OCHOBOIIOJIATAIOLINE 3aKOHBl XUMHM: 3aKOH COXPaHEHHsI Macchl,
nepuonnueckuil 3akoH JI.JMI. MeHnneneeBa, 3aKOH IOCTOSHCTBA

CcoCTaBa, 3aKOH ABoraz[po

2.3

TCOpHUu XUMUU! ATOMHO-MOJICKYJISIpHAA TeOopus:, TCOpHUA

BHCKTPOHHTH‘IGCKOfl JUucconmruanun

Bnanenne ocHOBaMHM XMMHYECKOM rpaMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMCHHUEC TIIPAaBUJIBHO HCIIOJb30BATh M3YUCHHBIC BCHICCTBA H
MaTepHuaibl (B TOM 4MCIe MUHEpalbHble yIOOpeHHs, METaIbl U
CIUIaBbl, MPOAYKTHl MEpepabOTKH MPUPOAHBIX HCTOYHHKOB
yriaeBoAopoaoB (yrisi, NpUpPOAHOro rasa, Hedtu) B OBITY,
CEeNIbCKOM XO3SHCTBE, Ha MPOW3BOJICTBE W MOHWMAaHHE 3HAYCHHS
XKHUPOB, OEJKOB, YIJIEBOJOB Ui OpraHu3Ma 4YeJOBEKa; yMEHHe
IMPOrHO3MpPOBATh BIWAHHUEC BCHICCTB U XMMHNYCCKUX MPOLECCOB Ha

OpraHM3M Y€JI0BEKa U OKPYKAIOUIYI0 IPUPOIHYIO CPEY

3.2

YMCHUC UHTCTPUPOBATE XUMHUYCCKUC 3HAHUA CO 3HAHUAMU JAPYTUX

y4eOHBIX MPEIMETOB

3.3

HaJIMYMe OmbiTa pPaboThl C  Pa3IUYHBIMU ~ HMCTOYHHKAMH
uHpopMallMM MO XWUMUU (HaydyHas M Hay4HO-TIOMYJIspHas

JUTEpaTypa, CI0BapH, CIIPAaBOYHUKH, HHTEPHET-PECYPCHI)




YMCHUC 00BEKTUBHO OLCHUBATDH I/IH(bOpMaI_[I/IIO O BCHICCTBAX, HMX

3.4 NpeBpalleHUsIX U MPAKTUYECKOM NPUMEHEHUH U  YMEHHUe
UCTIOJIB30BaTh €€ IS pelIeHUs] y4eOHO-TI03HABATENbHBIX 33124
Bnanenue ocHoBaMu MOHSTUMHOIO amnmnapaTa U CHUMBOJIMYECKOTO

A A3bIKa XMMHHM JJISI  COCTaBJICHHS (OPMYJT HEOPraHWYECKHUX
BEUIECTB, YpPaBHEHUI  XMMHUYECKUX  pEaKIHil;  OCHOBaAMHU
xumuueckoil HoMmeHkaTypsl (IUPAC u tpuBnanbHO)
YMeHue  OOBACHATH  CBSA3b  IOJOXKEHUS ~ JJIEMEHTa B
[lepuoanueckoit cuUCTeME€ C YHCIOBBIMU XapaKTEPUCTHUKAMU

c CTPOEHHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsajl sAapa,
olmiee 4YHUCIO DSIEKTPOHOB), pacIpeleleHHEM 3JIEKTPOHOB 10
HHEPTeTUYECKUM YPOBHSIM aTOMOB INEPBBIX TPEX MEPUOJIOB, KaJHs
U KaJbIHs
IIpencraBienne O NEPUOJUYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHYECKHUX 3JIEMEHTOB (pagmnyc aToMma,

6 AJIEKTPOOTPULIATEBHOCT), MPOCTBIX M CJOXKHBIX BELIECTB OT
MOJIOKEeHUs dJeMeHTOB B Ilepumomuyeckoii cucreme (B Majblx
nepuosiaX ¥ TIAaBHBIX TOATPYIIAX) M DIEKTPOHHOTO CTPOCHHS
aToma

7 YMeHnue kinaccupuuupoBarh:

7.1 XAMHUYECKHE DIIEMEHTHI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMHUUYECKHE PeaKIun

8 YMeH#ue onpenensrs:

8.1 BAJCHTHOCTh M CTENEHb OKHUCIEHHUS XHUMHYECKHUX DJIEMEHTOB,

' 3apsia MOHA

8.0 BUJl XMMHYECKON CBSI3M U TUI KPUCTAIUIMYECKOH CTPYKTYpHI B

' COCIIMHEHUSIX

8.3 XapakTep cpeabl B BOAHBIX pacTBOpax BemIecTB (KUCIOT,

' OCHOBaHUI)

8.4 OKHUCJIUTEh U BOCCTAHOBUTEIh

9 YMeHue xapakTepu3oBaTh (pU3NYeCKre U XUMHUECKHE CBOICTRA:




NPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOAOPOA, rpadur, ammas,

9.1 KpeMHHH, a30T, (ochop, cepa, XJop, HATPUHA, Kaauil, MarHui,
KaJIBLIMM, aTFOMUHUM, JKEJIe30)
CJIOKHBIX BEUIECTB, B TOM YHCIIE WX BOJHBIX PacTBOpPOB (Boja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOIOPOJ, OKCHIBI M THIPOKCHJIBI
9.5 MetamioB [-1IA rpynn, amomunms, meau (I1), nuHka, sxenesa (I u
' II), oxcuast yriepona (II u 1IV), kpemuus (IV), azora u dpocdopa
(IIT u V), cepwr (IV u VI), cepuucras, cepHas, a30TUCTas1, a30THas,
dochopHas, yrompHas, KpeMHHEBAsE KUCIOTA U MX COJIH)
NPOTHO3UPOBATh M XapaKTepU30BaTh CBOICTBAa BEIIECTB B
03 3aBUCUMOCTH OT UX COCTaBa M CTPOCHUS, IPUMCHECHHUE BEIICCTB B
' 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh IPOTEKAHHUS
XHUMUYECKHX MPEBPAICHUH B Pa3IMUHBIX YCIOBUIX
10 YMeHHe COCTaBISATh MOJEKYSIpHBIE W HOHHBIE YpaBHEHHS
pEaKIuii, B TOM YHCIIE:
10.1 peaxkiuii HFOHHOro 0OMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUi
103 WTIOCTPUPYIOMINX XUMHUYECKHE CBONCTBA W3YYEHHBIX KJIACCOB
' (Tpymm) HEOpraHU4YEeCKUX BELIECTB
10.4 MOJATBEPKIAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEXKI1Y HUMH
11 YMeHune BBIYUCIATh (IPOBOJUTH PACUETHI):
111 OTHOCHUTEJIBHYIO MOJEKYJSIPHYIO M MOJSIPHYIO MacChl BEIECTB,
' MacCOBYIO JIOJI0 XUMHYECKOTO JIEMEHTA B COEIMHEHUHN
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €70 MacCy, 00beM ra3oB
114 M0 YpaBHEHUSM XHMHUYECKUX PEaKIUHd M HaXOIUTh KOJMYECTBO
' BEIIECTBA, 00BEM M Maccy peareHTOB WM TPOJTYKTOB PEaKIINN
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH ~METOJaMH HAy4YHOro TIO3HaHWs (HaOIIOACHUE,
121 U3MEpEHUe, OKCIIEPHUMEHT, MOJEIMPOBAHNE) TMPH HU3yYCHHH

BCIICCTB H XHMHYCCKHUX HBHCHHﬁ; YMCHHC C(I)OpMYJ'II/IpOBaTB

poOJIeMy U MPEIIOKUTD MTYTH €€ pereHus




12.2

0e3omacHoi pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XHUMUYECKOU

MOCYAOH U JIabopaTOpHBIM 000pyAOBaHUEM

12.3

npaBuwiaMd  0Oe3omacHOro  oOpalieHuss € BEIIeCTBaMH,
HCIIOJIb3YEMBIMU B IOBCEIHEBHOM >KM3HU, NTPAaBUJIAMU [MOBEICHUS
B ILEISIX COEPEeKEHUs] 3JI0pPOBbS M OKPYXAIOWIEH MPUPOIHON
Cpelbl; MOHMMaHHe Bpeaa (OMacHOCTH) BO3ACUCTBUS Ha KUBbBIE
OpTaHW3MBbI OIpPENEIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHHS U

MIPEAOTBPAIICHUS X BPEIHOTO BO3JACHUCTBUS

13

Hanmuuune MMPAKTUYICCKUX HaBBIKOB IJIaHUPOBAHUA u

OCYHICCTBJICHHUSA CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB!
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HU3YUCHUC u OIMKMCaHUuC (I)I/I3I/ILIGCKI/IX CBOWCTB BCIICCTB,
O3HAaKOMJICHHE C (1)I/ISI/ILICCKI/IMI/I U XHMHYCCKHMHU SBJIICHUAMU,
OINBITBI, WJUIFOCTPUPYIOMIUC IIPU3HAKH IHPOTCKAHUA XUMHUYCCKUX

peakuui

13.2

HU3YUCHUC c1moco0oB Pa3aciICHUsA cMmecent

13.3

MMOJIYYCHHE KHCJIOpPOAda M H3YUCHUC CI'o CBOﬁCTB; MOJIy4YCHUC
BOOOpOJa U U3YUYCHUC €TO CBOﬁCTB; MOJIYYCHHE YTJICKHUCIIOrO Ira3a
U U3YYUYCHUC €TI0 CBOfICTB; MOJIYUCHHUEC aMMHaKa U HU3YYCHHUC €TO

CBOWCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPENCIEHHOM MaccOoBOM 1ol

pacTBOPEHHOTO BEIIECTBA

13.5

NpPUMEHEHWEe  WHIUKATOpOB  (JlakMyca,  METHJIOpaHka |
dbeHondTanenHa) s ONpeAeIICHUs XapaKTepa Cpe/ibl B pacTBOpax

KHCJIOT U HIeJI04ei

13.6

WCCIIC/IOBAHUE U OINHCAHUE CBOMCTB HEOPraHUYECKHUX BEILECTB
pa3IMYHBIX  KJIACCOB; M3YYCHHWE B3aUMOJCHCTBUS KHCIOT C
MeTaJIaMHy, OKCHJIaMU METaJIIOB, PacTBOPUMBIMH "
HEPaCTBOPUMBIMHU OCHOBAHMSIMH, COJISIMU, MOTyICHUE
HEpPacTBOPUMBIX OCHOBaHUM; BBITECHEHHE OJHOTO MeTajula
JIpYT'MM W3 pacTBOpa COJM; HccieloBaHUE aM(OTEpPHBIX CBOWCTB

TUAPOKCUIOB aITIOMUHUSA U TUHKA

13.7

PEIICHUC OJOKCICPUMCHTAJIBHBIX 3aJad II0 TEMaM: «OcHOBHEIC

KJIaCCbl HCOPraHUYCCKUX COe,Z[I/IHCHI/II‘/’I»; «9J’IeKTp0J’II/ITI/I‘{eCKaﬂ




aucconuanusay;, «BakHeHIne HEMETalldbl W WX COCAUHCHUSY,

«Baxneine MeTalIbl M UX COCOAUHCHUA»

13.8

XUMHYECKAE JKCIEPUMEHTBI, WLIIOCTPUPYIOIIUE  TPU3HAKU
NPOTEKAHHS PEaKIMii MOHHOTO OOMEHA; KaueCTBEHHBIC PEaKIIHH
HA TPUCYTCTBYIONIME B BOJHBIX pAcTBOpax HOHBI: XJIOPHUJI-,
opomun-, woawa-, cyibdar-, ¢ocdar-, kapOOHAT-, CHIMKAT-
AHUOHBI, TUIAPOKCUI-HOHBI, KATUOHBI AMMOHHSI, MATHHSI, KAJIBIIUS,

TIOMUHMS, Kene3a (2+) u xkenesa (3+), menu (2-+), HUHKA

14

YmMmenue:

141

NPEICTaBIATh PE3YJAbTaThl JKCIEPHUMEHTa B (OopMe BBIBOJIOB,
JI0Ka3aTeabCTB, IpauKOB M TaONMIl U BBIBIATH SMIMPUYECKUE

3aKOHOMEPHOCTHU

14.2

YCTaHABIMBAaTh  CBSI3U  MEXJIYy  peaabHO  HAOII0JaeMbIMU
XUMUYECKUMH SIBJICHUSIMH M TPOIECCaMHU, MNPOUCXOMSIIUMHA B
Makpo- U MHUKPOMHpE, OOBSICHATh HPUYUHBI MHOT000pa3Ms

BCIICCTB




HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 IIepBOHaYaIbHBIE XUMUYECKHUE TOHATHS
11 Uucrele BemecTBa U cMech. CIocoObl pa3esieHus: cMecei
19 ATOMBI M MOJEKyJIbl. XUMHYECKHE 3JIeMEHTbl. CHMBOJIBI XHMHUYECKHX
' 35eMeHTOB. [IpoCThIe U C10KHBIE BELIECTBA.
13 Xumnueckass (opmyna. BajaeHTHOCTP aTOMOB XUMHYECKHX 3JIEMEHTOB.
' CreneHb OKHUCIIEHUS
3aKOH TIOCTOSTHCTBA cocTaBa BewlecTB. OTHocuTENbHasi aTOMHAas Macca.
14 OtHocuTenbHass MOJEKyJIspHas Macca. MaccoBasd J0i8 XUMHYECKOIO
JJIEMEHTA B COCIMHEHUH
L5 KomuyectBo BemectBa. Moiib. MossipHas Macca. MoJsipHbIii 00bEM Ta30B.
' B3anMoCBsI3b KOJIMYECTBA, MAaCChl M YUCIIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
16 ®u3nYecKue U XMMUYECKHE SIBJICHUs. XMMHUYECKasl peakus U €€ IpPU3HAKHU.
' 3aKOH COXpaHEHMsI MACChl BEIECTB. XMMUYECKUE YPaBHEHNUS
5 [Iepnoanueckuit 3axkoH U Ilepuoanueckas cucTeMa XMMHUYECKHX DJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[Iepnoanueckuit 3akoH. llepuoguyeckas cucteMa XMMHYECKHUX JJIEMEHTOB
2.1 JA.1. Menneneesa. Ileproasl u rpynnsl. QU3NYECKU CMBICI MOPSIIKOBOIO
HOMEPA, HOMEPOB MEPUOA U TPYIIIILI HJIEMEHTA
Crpoenue aromoB. CoctaB aToMHbIX siep. M3oTomnbl. DnekTpoHsl. CTpoeHue
2.2 JJIEKTPOHHBIX 000J0YeK aTOMOB NepBbIX 20 XUMHYECKUX 3JIEMEHTOB
ITepuoanueckoit cucremsl .. Menneneena
3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB XMMHYECKHX JJIEMEHTOB INEPBBIX
TPEX MIEPHOJIOB, KaJIns, KaJIbLIS (paguyca aTOMOB,
2.3 AIIEKTPOOTPHULIATEIBHOCTH, METANINYECKUX U HEMETAJUINYECKUX CBOMCTB) U
UX COCQUHEHUH B COOTBETCTBHM C TOJIO)KEHHEM  JJEMEHTOB B
[Iepuoanueckoii cuCTEME U CTPOCHUEM UX ATOMOB
3 CrpoeHue BeniecTBa
3.1 Xumuyeckas cBa3b. KoBajeHTHas (mosisipHass M HEMOJSpHAas) CBS3b.




3H€KTpOOTpI/ILIaTeJIBHOCTb XHUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.

Merannndueckas CBI3b

3.2

Tunel KpUCTAIMYECKUX pEHIETOK (aToMHas, HWOHHAs, METaJUIMYecKas),
3aBUCHUMOCTh CBOMCTB BEIIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKH U BUIA

XAMHUYECKON CBA3U

Baxuneimmue MNpEACTAaBUTCIIM HCOPraHUYCCKHUX BCHICCTB. Hemerammel 1 ux

COCAMHCHUS. Mertannsl ¥ UX COCOAUHCHUA

4.1

Knaccudpukanus 1 HOMEHKJIATYpa HEOPTaHWYCCKUX COCTUHEHHI: OKCHUIOB
(comeobpasyroriue: OCHOBHBIE, KHCJIOTHBIE, ampoTepHbIC) u
HecoseoOpa3yronye; OCHOBaHMWK (IIETIOYM M HEPACTBOPHMBIE OCHOBAHMSA);
KUCJIOT (KUCIOPOJCOJCpKAIIME H OCCKUCIOPOJIHBIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

4.2

duszndeckue M XHUMHYECKHE CBOMCTBa MNPOCTBIX BCHICCTB-HEMCTAJIJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPOJIa, Cephl, a30Ta, hocdopa, yriepona, KpeMHHUS

4.3

dusznueckue U XUMHYSCKHE CBOHCTBA IMPOCTBhIX BCHICCTB-MCTAJIJIOB: JIUTUA,
HaTpH:, Kajus, Mar”Hus n KaJIbIIMs, AJIFOMHHUA, KEJIC3a.

DNEKTPOXUMHUYECKHUH Pl HAIPSHKEHUH METalJIOB

4.4

dusnueckue n XHUMHNYCCKUC CBOMCTBA BOAOPOIHBIX COE€IUHEHUI

HEMETAaJUIOB: XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHAKA

4.5

Ou3nyecKkue U XUMUYECKHE CBOMCTBA OKCHIOB HemeTauioB: cepsl (IV, VI),
azora(ll, 1V, V), dochopa(Ill, V), yraepoma(Ill, IV), xpemuus(IV).

HOJ'IyLIeHI/IC OKCHJ0B HEMCTAJJIOB

4.6

Xumnueckue cBoicTBa okcuaoB: MeTaiuioB [A—IIIA rpymm, nuaka, meau(Il) u

xenesa(ll, IT). TTonydyeHne okCUI0B METAIIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBaHMM M aM(OTEpHBIX THUIAPOKCHIOB (Ha
npuMepe TUIPOKCHUJIOB alFOMUHUS, *Kele3a, HuHKa). [lonydyeHre ocHoBaHMMA

¥ aM(OTEPHBIX THJIPOKCUIOB

4.8

O6mue XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJOPOJHOM,
CepOBOZIOPOAHOM, CEPHUCTOM, CEPHOM, a30THOM, PochopHON, KPEeMHUEBOH,
yrosibHON. OcoOble XMMHUYECKHE CBOMCTBAa KOHLIEHTPUPOBAHHOW CEPHOU H

a30THOM KUCIIOT. [lonyyeHue Kucior

4.9

OO6ue xumMHuyeckre cBoiicTBa cpennux coneil. [lomydenue coneit

4.10

[Tony4yenue, coOupaHue, pacro3HaBaHHE BOJOPOJA, KHCIOPOAa, aMMHAKa,




YTIIEKHCIIOTO Ta3a B 1JabopaTopuu
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HonyquHe aMMHuakKa, CepHOI>'I W a30THOM KHCJIOT B IIPOMBIINIJICHHOCTH.

OO61mue criocoObl MOTYyYeHUS METAJIOB

412

I'eneTnueckas cBI3b MEXKAY KilaCCaMH HECOPraHU4ECCKUX COC,I[I/IHCHHI;'I

Xumudaeckue peaKnuu

5.1

Knaccudukanus XuMUYeCKUX pEaKIii M0 pa3IMYHbIM MPU3HAKAM: 110 YHUCITY
U COCTaBYy YYaCTBYIOLIUX B pEaKLUH BEILECTB, M0 TEIIOBOMY 3(p(deKTy, 1o

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMUYECKUX DJIEMECHTOB

5.2

TernnoBoil PPEeKT XMMUYECKOH peaknuu, TEPMOXUMHUYECKUE YpPaBHEHHS.

9K30- " OHAOTCPMHUUCCKUC PCAKIIUHU. TCpMOXI/IMI/I‘IeCKI/Ie YpaBHCHUA

5.3

OKHCIUTEIIFHOBOCCTAHOBUTEIIHHEIC pCaKknuu. Oxkucnurenu u
BOCCTaAHOBUTCIIN. Hpoueccm OKHUCJICHHUA W BOCCTAHOBJICHUS. SHGKTpOHHLIfI

OanaHC OKUCIUTEIbHOBOCCTAHOBUTENIBHOM PEAKIIUU

5.4

Teopus AJICKTPOJIUTHYECKON JIUCCOLINALIAH. Karnonsl, AHUOHEL.
DNEKTPONIUTBl W HEINCKTPoJuThl. CHIbHBIE H  ClIa0ble 3JEKTPOJIMUTHI.

CreneHp QUCCOUAAN

5.5

Peakiiun nonHoro oOmeHa. YcioBus MMPOTCKAHUA peaKLII/Iﬁ HOHHOTO O6MCH3.,

IIOJIHBIE Y COKPAIllEHHBIC NOHHBIE YPABHEHUS PEaKIIUN

XUMHS U OKpY>KaroIlas cpesa

6.1

BemecrBa n martepuanbl B ITOBCEJHEBHOM JKM3HU YeEJIOBEKa. be3omnacHoe
UCIOJIb30BaHUE BEIECTB U XMMHUYECKUX peakiuii B jabopatopuu U OBITY.

HepBaﬂ MmoMoump MMpru XUMHYCCKUX OKOIraX U OTPABJIICHUAX

6.2

XVUMHYECKOE 3arpsi3HEHUE OKpyXKarouled cpenbl (KUCIOTHBIE JTOK[IH,
3arps3HEHUE MOYBBI, BO3/yXa U BOJOEMOB), CIIOCOOBI €ro MpeA0TBPAICHUs
[TpenenbHast nomyctumasi konueHtpauus Bemiects (IIJK). Ponp xumun B
PELICHUH HKOJOTMUYECKUX NpolieM. YCWIeHHe MapHUKOBOro sddexTa,

pa3pyiieHrue 030HOBOTO CIIOSI

6.3

[Tpumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHHS U UX COSIUHEHUN B
OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH M CEIhCKOM XO3stiicTBe. [IpumeHeHne
METaJUIOB M CIIJIAaBOB (CTallb, YYT'yH, AIOPANTIOMHMHHUH, OpoH3a) B OBITY U
MPOMBIIIUIEHHOCTH WX coenuHeHud. [loHATHE O KOppO3UHM METaJIOB,

OCHOBHBIE CIIOCOOBI 3alIUTHI X OT KOPPO3UU

6.4

[IpupoaHble MCTOYHHUKH YTIIEBOAOPOAOB (Yroiib, MPUPOIHBINA ra3, HedTH),




IPOAYKTHI UX TIepepaboTKu (O€H3UH), MX POJIb B OBITY U MPOMBIIIIJICHHOCTH

HepBOHa‘IaJ'IBHBIe MOHATHA 00 OpPraHM4CCKHUX BEIIECTBAX KaK O COCAMHCHHAX

yriaepojna (MeTaH, 3TaH, STWIEH, aleTWIEH, 3TaHOJ, TJMIEPHUH, YKCYyCHas

0 kucnoTa). [loHATHE O OMOJOTMYECKH BaXKHBIX BEIECTBAX: JKUpaX, OeiKax,
YIJIEBOJIaX — M UX POJIH B )KM3HHU YEIIOBEKA
7 Pacuérer:
7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOIO BEILIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHCHUSM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumusl: 8-i kiacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-¢ U3aHUE,
nepepadotantoe ["abpuensn O.C., Octpoymos U.I'., Cnaakos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBeienue»

» Xumusi: 9-ii kiacc: 6a30BbIi YPOBEHb: YUECOHUK; S-€ U3JaHUE,
nepepadboranHoe ["'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOINYECKHUE MATEPHUAJIBI JIJIAA YUUTEJIA
https://docs.yandex.ru/docs/view?tm=1787482394 tld=ru lang=ru

name=2025_ooo_frp_himiya_8-9 baza.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/






