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IMNOACHHUTEJIBHAA 3AIINCKA

[IporpaMma MmO XUMHUM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTensHOI TPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHuUs, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBE ¢eiepalbHOM pabouel mIporpaMMbl BOCITUTAHUS
U C Y4€TOM KOHLENIMM TpernojaBaHus ydeOHOro mpeaMera «XUMHUSD» B
oOpazoBaTenbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma 1o Xxumuu JOa€T TpEACTaBICHHUE O LENAX, OOIed cTpareruu
oOy4yeHusi, BOCHHUTAHUS ¥ PAa3BUTUA OOYYaAIOIMIMUXCA CPEACTBAMHU y4EeOHOTO
npeaMera, yCTaHaBIMBAaET  00s3aTeNbHOE peIMETHOE coJiepKaHue,
peaycMaTpuBaeT paclpeesieHe €ero Io KilaccaM M CTPYKTYpUPOBAHHUE 10
paznenaM W TeMaM MPOTPpaMMbl MO XHMHUH, OMNPENEseT KOJWYECTBEHHBIE W
KaueCTBEHHbIC XapaKTepUCTUKHU COZIepKaHUS, PEKOMEHAYEMYIO
MOCJIEI0BATEIbHOCTh  M3YYEHHUS] XHUMHUU C YYETOM  MEKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBs3€H, JIOTMUKM y4eOHOTO TMpollecca, BO3PACTHBIX
0COOCHHOCTEM OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peaym3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEebHOU
nporpaMMbl Ha YPOBHE OCHOBHOTO OONIEro oOpa3oBaHUsl, a TaKxke TPeOOBaHMM K
pe3yibTaTamM 00y4YeHUsI XUMUU Ha YPOBHE LIeTIeH M3yUYeHUs MPeaIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENBbHON JEATEIbHOCTH OO0yYalolmerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUsI.

3HaHUWE XHUMHHM CIYXKUT OCHOBOM Juisi (OPMUPOBAHHS MHUPOBO33PEHUS
00y4Jaromierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAXHYIO
poJib UrparoT (GopMUpyEeMble XUMHEH NpPE/ICTAaBICHUS O B3aUMOIPEBPAIICHUIX
PHEPTrUU M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS TriI00aibHBIX
npoOJjieM yCTOMYHMBOTO Pa3BUTHSL UEJIOBEUECTBA — CBHIPbEBOM, SHEPrEeTUUYECKOM,
MUIICBOU M SKOJIOTUYECKON O€30MacHOCTH, TPOOIEM 3PaBOOXPAHCHHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET  peaju3aldd  BO3MOXHOCTEM  UIsi  CaMOpa3BUTUS U
dbopMupoBaHUs KyJIbTYpPbl JUYHOCTH, €€ 001Iel U (YHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (POpMUpOBAHWE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmxcsi, HABBIKOB HMX CAMOCTOSITEIHHOW  y4eOHOW  JACSITEIBHOCTH,
OKCIIEPUMEHTAJIBHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOIUMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOMN NeITeIbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsIIa HA €MHCTBO MPUPObI U YETIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH OOYYArOIINXCS;



CrocoOCTByeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HaHUSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B 9KOJIOTHYECKOE
00pa3oBaHUE O0yJArOITUXCSI.

JlanHple HampaBiieHUs B OOYYEHMHM XHMHHM OOECHEYMBAIOTCS CHEelU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBISIETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTPaXXKEHHUEM 0a30BOM HAYKW XUMHH Ha ONpPEEIEHHOM dTarne e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYyYarOUIMMUCS CHCTEMbl MEPBOHAYAIbHBIX IMOHSATUNA XUMHUH, OCHOB
HEOPraHUYECKOM XHUMHM W HEKOTOPBIX OTJEIBHBIX 3HAYMMBIX MOHSITUH
OpPraHUYECKON XUMUH.

CrpykTypa coaepKaHus MPOTpaMMbl MO XMMUU CPOpPMUpPOBaAHA HA OCHOBE
CUCTEMHOro mnoaxona k €€ uzyueHuro. ColepiaHue CKIIAIbIBACTCS U3 CUCTEMBI
MOHATUH O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN O XUMHUYECKOU
peakiuu. OOe OSTH CHUCTEMBl CTPYKTYPHO OpTraHM30BAaHbl MO MPUHIUIY
IIOCJIEOBATENBHOTO Pa3BUTHUS 3HAHUN HAa OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOIO YYEHUSI KaK OCHOBBI BCEI'O €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TMpeACTaBlIeHUN 00 JIEKTPOIUTUYECKON AUCCOIMAIMN BEIIECTB B
pacTBOpax.

Teopernueckne 3HaHHUS PACCMATPUBAOTCA HA OCHOBE OSMIUPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEI0BATENBHO OT OJTHOTO
YPOBHSI K IPYTOMY, BBITIOJHSS (DYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBONCTB,
CTPOEHHUS M BO3MOKHOCTEN MPAKTHYECKOT0 MPUMEHEHUS U NOJIYYEHUS U3Y4aeMBbIX
BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
IIPEICTABJIECHNUS O XMMUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM MPUPO/Ibl, HIEHHOCTHOIO OTHOILIEHUS K HAYYHOMY 3HAHHUIO K METOAaM
NO3HaHUsA B Hayke. M3yueHue XUMUU NPOUCXOAUT C IPHUBJICUYECHHEM 3HAHUWA W3
paHee M3Yy4YEeHHBIX Y4YeOHBIX mpeameToB: «Oxkpykawomuidi Mupy, «buonorus. 57
KJ1acce» U «Pusuka. 7 Kinacey.

[lpy w3ydeHMHM XUMHUH MPOUCXOTUT (HOPMUPOBAHHE 3HAHUN OCHOB
XUMHUYECKON HAayKd Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
NEeATENBHOCTH YEJIOBEKA M KaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOU KYJIBTYpPBI. 3aaa4da
y4eOHOTO MpeJAMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbl XMMHUYECKUX 3HAHUN —
BaKHEHNIINX (PAKTOB, MOHITHI, 3aKOHOB U TEOPETUUECKUX MOJIO0KEHUN, JOCTYITHBIX
00001IEHNIT MUPOBO33PEHUYECKOT0 XapakTepa, S3blka HAayKW, B MPUOOIIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPU M3YYCHHUH BEIICCTB U XUMHUYECKUX PEAKITUH, B
dbopMHUpOBaHUY U PA3BUTHU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B y4€OHO-
MO03HABATENLHON U y4eOHO-UCCIEeI0BATEIbCKON NeATEIbHOCTH, OCBOCHUU MPABHII
0e30macHOro o0palieHus ¢ BeIeCTBAMH B TIOBCETHEBHOM KU3HH.

[Tpn mM3yyeHUM XMMUU Ha YPOBHE OCHOBHOI'O OOWIEro 0Opa3oBaHUs Ba)KHOE
3HaYeHUe NPUOOPENIN TaKHE LIEIHU, KaK:

— (dopMHUpOBaHME HHTEIJIEKTYalbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHNI0, COTPYJHUYECTBY, CAMOCTOSTEIIBHOMY NPHUHATHIO PEIIEHUH,
CIIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HamnpaBJICHHOCTh OOy4YeHHs] Ha CHCTEeMaTH4ecKoe MpuoOIIeHue
oOy4Jaromuxcs K CamMOCTOSTEIbHOM MO3HABATENBbHOM JEATEIbHOCTH, HAy4YHBIM
METO/IaM TO3HaHUs, (GOPMUPYIONUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnevyeHue yCIOBH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yHYatOIUMUCS
OMbITa PA3HOOOPA3HON MESATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIOIIUX YHHUBEPCAIbHOE 3HAUYECHHE ISt
Pa3IUYHBIX BUJIOB JEATEIbHOCTH;

— (dopmupoBanue oOmEeH (QYHKIIMOHATBHON W  €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM UHCI€ YMEHHUM OOBSACHITH U OIICHUBATH SIBJICHUS
OKpY>KaloIlllero Mupa, UCHOJIb3ys 3HAHUS U OMbBIT, MOJYyYCHHBIC MPU H3YYCHUU
XUMUH, PUMEHSTH UX TPU PEIICHUH TPOOJIEM B IOBCETHEBHON KU3HU U TPYA0BOU
NEATEIbHOCTH;

— ¢opMmupoBaHHEe y OOy4YalOIIMXCAd T'YMAaHUCTHYECKUX OTHOILECHHH,
MOHUMAaHUSl 1EHHOCTH XUMHUYECKUX 3HAHUM HJii BBIPAOOTKH IKOJIOTHYECKU
1[eJ1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IIEJISIX
COXPaHEHHUS CBOETO 310POBbs U OKPYKAIOLIEH IPUPOIHOU CPELBL;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO M
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOCHHUS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IpO(HIIs M HANpPaBICHHOCTU AAIbHEUIIErO
00yueHus.

OO11ee Ynco 4acoB, OTBEIEHHBIX I H3YYCHHSI XUMUHU HA YPOBHE OCHOBHOTO
obmero oOpazoBaHusi, coctaBiser 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJento), B 9 kiiacce — 68 yacoB (2 yaca B HEJEIO).



COJEP XAHME OBYUYEHUA

8 KIIACC

IlepBoHayajbHbIe XUMUYECKHE TIOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KM3HU YEIOBEKAa. XMMUS B CUCTEME HAYK.
Tena u BemiecTBa. PU3MUYECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHATHE 0 MeTOax MO3HAHUS B XUMUM. UHUCThIE BEIIECTBA U CMECH.
Crioco0nI pa3zjesneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMeHTbl. CHMBOIBI XUMHUYECKUX
aeMeHTOB. [IpocCThi€ U ClIOkKHBIE BellleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢popmyiia. BareHTHOCT, aTOMOB XUMHUUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSAHCTBA COCTaBa BellecTB. OTHOCUTENbHAs aToMHasg Macca. OTHOCUTENIbHAS
MOJIEKYJISIpHasg Macca. MaccoBast oJIsl XUMHYECKOTO JIEMEHTA B COCIMHEHHH.

KonnuectBo BemecTsa. Monbs. MonspHas macca. BzanmocBsi3p KonnuecTsa,
Macchl W 4YHClIa CTPYKTYPHBIX €IWHHUI[ BemecTBa. Pacu€rel mo Qopmynam
XUMHYECKUX COCTMHEHHUIA.

PU3UYECKUE U XUMUYECKUE SBJIECHUS. XUMHUYECKas PEAKUUS U €€ TIPU3HAKH.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XMMHUYECKHe ypaBHeHUs. Kiaccubuxarms
XUMUYECKUX PEaKIUi (COCTMHEHMUS, Pa3JI0KEHUS, 3aMEIICHUsI, 0OMEHA).

Xumuyeckuii IKcnepumenm:

3HAKOMCTBO C XUMHYECKON MOCY0H, MpaBWIaMH pabOThl B J1a0OpaTOpuu U
npuéMaMu o0pallleHus ¢ JIabopaTOpHBIM 000PYIOBAaHUEM, U3YUCHUE U OMHCAHUE
bu3HYeCKNX CBOWCTB O00pa3IOB HEOPTaHWYECKHX BEIIECTB, HAOIIOJACHUE
bu3ndecknx (IJIaBICHHE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCAIUSI BOJBI) U XUMHUYECKUX (FOpPEHHE CBEUHU, MPOKATUBAHUE
MEJTHOM TPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTON) sIBICHUM, HAOII0IeHUE U
ONHUCaHUE MPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (paslioxkeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE TUJIPOKCH]IA
menu (II) mpu HarpeBaHuu, B3auMoOJeNUCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
W3YUYEHHUE CIOCOOOB pa3/ICICHUs] CMECEH: ¢ MOMOIIbI MarHurta, (uibTpOBaHUE,
BBITIApUBAaHUE, JUCTUJUISAIUA, XpoMaTorpadus, mpoBeJeHUE OYUCTKU MOBAPEHHON
comv, HaONIOJEHWE W  ONMUCaHWE  pe3yJbTaTOB  MPOBEICHHS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJIEJIE MOJIEKYII
(ImapocTepKHEBbIX ).

Ba:xHeiilne npeacTaBuTe/Id HEOPraHMYeCKUX BelecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — sneMeHT U mpoctoe
BelllecTBO. HaxoxkzaeHue kuciopona B mpupone, (U3MYECKHUE U XUMHUUYECKHUE
cBoiictBa (peakumu ropenusi). Oxcuzapl. [Ipumenenune kucimopona. CrocoObl
MOJIy4YeHUsI KHUCIIOpoJa B Ja0OpaTopud M MOpOMbIIUIEHHOCTH. Kpyrosopor
KHCJIOpoa B pupojie. O30H — ajuIoTpornHas MOAU(pUKAIMSA KUCIOPOoa.



TemnoBoii 3¢ (heKkT XUMHUECKON peakluud, TEPMOXUMHUYECKHE YpPaBHEHHUS,
9K30- M DBHAOTEPMUYECKUE peakiuu. TOIMBO: yroib W METaH. 3arpsi3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIro 3(pdekra, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — sneMenT u npocrtoe BeniectBo. Haxoxaenue Bojiopoaa B Ipupoe,
bu3nYecKre U XUMUUECKHE CBOMCTBA, MPUMEHEHUE, CIIOCOOHI MoTyueHus. Kuciorsl
Y COJIU.

MonsipHbIii 00bEM ra3oB. Pacy€Tel Mo XUMHYECKUM YPaBHCHUSIM.

duznueckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOphI.
HaceblllleHHbIE M HEHACHIIIEHHbIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji4 BellecTBa B pacTBOpe. XUMHUECKHUE CBOMCTBA BOJbI. OCHOBAHUS.
Ponb pactBOpoB B Ipupoje U B )KU3HH 4desioBeka. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOAHBIX BOJI.

Knaccudukanus neopranuueckux coenuuenuit. Oxcuasl. Knaccudukarms
OKCHUJIOB:  cojieoOpasytomue  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) U
HeconeoOpaszyronue. Homenknatypa oxcugoB. Pu3nMyeckMe U XUMHUYECKHUE
CBOMCTBa OKCHUJIOB. [loirydeHre oKkCUI0B.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBanusa. Homenkmnarypa ocHoBaHuil. dusznueckue U XUMHUYECKUE CBOMCTBA
ocHoBaHuu. [lonydyeHne oCHOBaHUM.

Kucnotel. Knaccuduxamus xkucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWMCTBA KUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[TonyueHne KUCIOT.

Comu. Homenknarypa coisieil. @U3MYECKUE U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune comnen.

['eneTnyeckas CBI3b MEXK/y KJIacCaMU HEOPTAaHUYECKUX COEAUHEHUM.

Xumuyeckuii IKcnepumenm:

KAuEeCTBEHHOE ONPENEIICHUE COJEpKaHUsl KUCIOpoAa B BO3yX€, MOJTYyUYEHHE,
coObupaHue, paclo3HaBaHHE W U3YyUYCHUE CBOICTB KHUCIOPOJa, HaOIIOJCHUE
B3aUMOJICMCTBUSL BEIIECTB C KHCIOPOAOM H YCIOBUS BO3HUKHOBCHUS U
peKpalieHus TopeHus (moxkapa), 03HakKOMJIEHUE ¢ 00pa3IaMu OKCUJIOB U OMTMCAHNE
UX CBOWCTB, IMOJy4yeHUE, COOMpaHHe, paclo3HABAHME U HW3YUYCHUE CBOICTB
BOJI0poJia (ropeHue), B3aumo/ieiictTeue Bogopoaa ¢ okcuaom meau (II) (BozmoxxHo
UCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOIEHHE 00PA3II0B BEIIECTB KOJTMYECTBOM
1 ™Momb, ucciaemoBaHWE OCOOCHHOCTEH pACTBOPEHHUSI BEIIECTB C Pa3IMIHON
pPacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM I0JEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C MeETauIaMu (HAaTpUEM W
KaJbllieM) (BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HCCJCIOBAHUE
00pa30B HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIIO/ICHHE NU3MEHEHUS
OKpacKH UHANKATOPOB B paCTBOPAX KUCIOT U HIEIOUEH, U3YUEHHUE B3aUMOICHCTBUS



okcuna meau (II) ¢ pacTtBopoM cepHON KUCIOTHI, KUCIOT C METajulaMu, peakiui
HEWUTpaIu3aluy, IOJIy4YEHHE HEPACTBOPUMBIX OCHOBAHWMM, BBITECHEHHE OJHOIO
MeTajula APYTUM U3 pacTBOpPa COJIU, PELICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 I10 TEME
«BaxkHenme Kiaccbl HEOPraHMYECKUX COCAUHEHUI.

Ilepuoanuyecknii 3axkoH u Ilepuoamueckas cucreMa XHUMHYECKHX
iemeHTOoB JI. M. MenpaesneeBa. CtpoeHne aTroMoB. XHMHYECKAsl CBA3b.
OKHCINTETBbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBbie TOMBITKH KIACCU(UKAIMU XUMHUYECKUX diemMeHToB. [loHsTHE O
IpyIIax CXOJHBIX 3JIEMEHTOB (LIEJOYHBIE W ILEJOYHO3EMEJIbHbIE METaJLIbl,
raJIOTeHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEpHbIE OKCUIBI
Y TUIPOKCUJIBI.

[Iepronnueckuit 3akoH. Ilepuoanueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
U. Menneneena. Kopotkonepuoanas u jyinHHonepuoanas popmel [lepuonanueckoi
cucreMbl xumuueckux sneMeHToB . M. Menpaeneesa. Ilepuoasl u rpynmsl.
Du3NYECKNNA CMBICI ITOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOJIA U TPYIIIHI JIIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otomnbl. DnekTponbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000J04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
Ilepuonnueckon cucremsl [[. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO
3JIEMEHTA T10 €ro noJiokeHuto B [lepuoanueckon cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM W3MEHEHHUS paJuyca aTOMOB XWMHUYECKHUX JJIEMEHTOB,
METAIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYMIIaM U IEPUOAaM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoanyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTHs Hayku U npaktukd. [[. M. MenneneeB — yd€HbIi U
IrpakIaHUH.

Xumuyeckass cBsA3b. KoBajlieHTHass (TMOJIsIpHAsT M HENOJISIpHAs) CBS3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKHX JIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucieHusa. OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iponiecchl oOkucaeHns U BOCCTaHOBIEHNA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3ydyeHrne oOpa3lOB BELIECTB METAUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
FUAPOKCHIA LIMHKA C PacTBOPaMU KHCJIOT M IIEJIOYEH, IPOBEICHUE OIIbITOB,
WUIIOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakliuy pa3ioKeHUsl, COSTUHEHU).

Mesxcnpeomemmnnie ceasu

Peanuzanust MeXNpeAMETHBIX CBSI3€M MpHU KM3YyYEHHUM XUMHU B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 MCIOJb30BaHUE KakK OOIIMX €eCTECTBEHHO--HAYYHBIX
MOHSATHM, TAK W MOHATHUH, SBISIOIIMXCS CUCTEMHBIMU JUISI OTAEIBHBIX ITPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.



OO11Ke ecTeCTBEHHO--HAYYHbIE MOHATHS: HAYYHBIM (akT, TMIOTE3a, TEOPHs,
3aKOH, aHaJM3, CHHTE3, KiaccuduKamms, MepUOJUIHOCTh, HAOJIIOJICHHE,
DKCIIEPUMEHT, MOAECIUPOBAHUE, U3BMEPEHUE, MOJICIIb, SIBJICHUE.

®duszuka: Matepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUUYECKUN 3apsl, BELIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, ra3, (U3UUYECKHE BEIUYMUHBI, EIHMHHIIBI
U3MEPEHHUs, KOCMOC, TUIAaHETHI, 3B€3/1b1, CoHIIE.

buomnorus: dorocunres, apixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE OPO/IbI, MOJIE3HbIE
MCKOIIa€MbIE, TOIIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMUMHYeCKasi peaKIus

[lepnoanueckuii 3akoH. [lepuoanyeckast cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHuE aToOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XUMUYECKUX 3JIEMEHTOB IEPBBIX TPEX NEPHOJO0B, KNS, KBNS U UX COCTUHEHUI
B COOTBETCTBUM C IIOJIO)KEHHMEM 3JeMeHTOB B llepnmomuyeckoil cucreme u
CTPOCHUEM HX aTOMOB.

CrpoeHue BelIEeCTBA: BHJIbI XMMHUYECKOW CBS3M. THIBI KPUCTATUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTALINYECKOU PELIETKA U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKHX BELIECTB. XHUMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYECKHUX
COEIMHEHM, FTEeHETUYECKasl CBSI3b HEOPraHUYECKHUX BEIECTB.

Knaccudukanus XuMHUECKUX PEAKIUI MO pa3IMYHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Io
U3MEHEHUIO CTETEeHEN OKMUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U HIAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[Tonsitue o ckopoctn xumuueckon peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHATHE O TOMOTeHHBIX U IeTepOTreHHBIX
peakuusx. Ilonstue o karanuse. [lonsiTue 0 XuMu4eckoM paBHOBeCUU. DaKTOPHI,
BIUSIOIINE HAa CKOPOCTb XHMHYECKOW pEaKUMH M TMOJOKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE ~ PEAKLUMH,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBnenue YpaBHEHUU

OKHUCIIUTETHHO--BOCCTAHOBUTENBHBIX  PEAKIM C  HWCIOJIB30BaHHEM METOJa
AIIEKTPOHHOTO OajaHca.



Teopus JIEKTPOIUTHUECKON NTUCCOLUUALMN. DJIEKTPOJUTHI U HEIIICKTPOJIUTHI.
KaTnonsl, annoHel. MexaHu3Mm AuccouMaluvy BELIECTB C PA3JWYHBIMU BHUIAAMHU
xuMudeckoit csizu. CteneHs auccouranuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y cioBusi MPOTEKAHUS PEeaKIMid HOHHOTO OOMEHa,
IOJIHBIE M COKpAIIEHHBIE HOHHBIE YypaBHEHMS peakuuil. CBOWCTBAa KHCIHOT,
OCHOBAHUM U COJICH B CBETE MPEICTABICHUMN 00 3JIEKTPOJIUTUUECKON TUCCOINAIUY.
KauecTBeHHbIE peakunu Ha HOHBL. [IOHATHE O TUIpPOIU3E CONEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPHUCTAUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BELIECTB — METAJUIOB M HEMETAUIOB (Tpadura M anmasza), CIOKHBIX BELIECTB
(X7opuaa HaTpus), UCCIENOBaHUE 3aBUCHUMOCTH CKOPOCTH XUMHUUYECKON PEAKIUHU OT
BO3JCHCTBUS  pa3iMuYHBIX  (PAKTOPOB, HCCIEJOBAaHHE  BIIEKTPOIPOBOJIHOCTU
PacTBOPOB BELIECTB, MpoIiecca JUCCOLMAIINH KUCIIOT, IIeJIoUel u conei (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHUANIOB), MPOBEJCHHUE OIBITOB, HWILTIOCTPUPYIOMINX
NpU3HAKW TPOTEKAaHWsI peakIuii HMOHHOro oOmeHa (oOpa3oBaHHME OCalKa,
BbIJIEJICHHE Ta3a, oOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMi (FOpeHue, pPeaKkluu pas3ioxKeHUs,
COCJIMHEHHUS), pACMO3HABAHME  HEOPraHWYECKHMX  BEIIECTB C  IOMOILBIO
KAUECTBEHHBIX PEAKLIUM HA MOHBI, PEIIEHUE DKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtasibl 1 UX COeAMHEHUS

OOmas xapakrtepucTuka ragoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u (PU3nYecKue CBOWCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMUYECKHE CBOMCTBA Ha MPUMeEpE XJIopa (B3auMOJEHCTBUE
C MeTaJulaMM, HeMeTaJlaMH, wLenoyamu). Xiopooaopod. CossHas KHUCIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUE, MNpUMEHeHue. JleilicTBue Xxjiopa H
XJIOPOBOZOPOJA HA OPTaHU3M YeJloBeKa. BaxkHenre XJI0puapl U UX HAXOXKICHUE B
IIPUPOJE.

OOmas xapakrepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEeHU OKucieHus. CTpoeHue W (pU3MyecKue CBOICTBA
IPOCTBIX BELIECTB — KUCIOPO/ia U Cepbl. AJJIOTPONHbBIE MOAUDUKAIIMKN KUCIOPOIa
U cepbl. Xumudeckue cBoiicTBa ceprl. CepoBomOpoOJ, cTpoeHHe, GU3HUYECKUE U
XUMHAYECKHE CBOMCTBA. OKCUABI CEpbl KAK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kuciorta, pu3nueckue 1 XUMHUIECKUE CBOMCTBA (00IMe KaK MpeICTaBUTENs
KJacca KHUCIOT M crnernuduueckne). XUMHUUECKUE PEaKlMU, JieXKallue B OCHOBE
MPOMBIIINIEHHOTO CIoco0a MOJy4YeHus CepHOW KuciaoThl. [IpuMeHeHue cepHOU
KUCHOTHl. CONMU CEepHOM KHUCIOTHI, KayeCTBEHHAas peakius Ha CyJib(aT-HOH.
Haxoxnenue ceppl m €€ coeaMHEHHWH B MNpUpOAE. XUMHUYECKOE 3arps3HEHHE
OKpY’Karollleld Cpelbl COECIUHEHUSAMH Cepbl (KHCIOTHBIE IOKIW, 3arpsA3HEHUE
BO3/lyXa U BOJOEMOB), CITOCOOBI €0 MPEIOTBPAILICHHUS.



OOmas xapaktepucTuka 371eMeHTOB VA-rpynmbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEpHbIE CTETICHU OKHCIICHHs. A30T, PaCIpPOCTPAHEHHE B MPHUPOJIE,
dbusnyeckre 1 XuMHUeckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nYecKre 1 XUMUYICECKHAE CBOMCTBA, MOJydYeHHE ¥ puMeHeHue. Conr aMMOHWUS,
X QU3NYECKUE U XUMUYCCKHIE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THAsl KHCJIOTa, €€ TOoJydeHHe, (QU3MYECKUE U XUMHUYCCKUE
cBoiicTBa (0OIIME Kak TMpEeACTaBUTENS KJlacca KHUCIOT M CHEIU(pUUYECKUE).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATIbHBIX YI0OpEHUI.
XHWMHUYECKOE 3arps3HEHUE OKPYIKAIOIIECH Cpelbl COeTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOKIM, 3arps3HEHUE BO31yXa, MOYBBHI W BOJ0EMOB). dDocdop, amIoTpomHbIC
moaudukanuu docdopa, Guznyeckue u xumudeckue cpoiictea. Oxcun gocdopa
(V) u docdopnas kucnora, puU3MUYECKUEe U XMMHUYECKHUE CBOMCTBA, MOIy4YCHUE.
Hcnonp3oBanue (hochaTroB B KauecTBE MUHEPATLHBIX YI0OPSHUH.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEePHBIC CTETICHN OKUCIICHUS. Y TIIEPOI, ATTIOTPOTTHBIC MOTU(DHUKAITUH,
pacmpocTpaHeHue B MPUPOJE, PU3NUECKHEe U XUMUYECKUE CBOWMCTBA. AJICOpOIIHS.
Kpyrosopor yriepona B mnpupoae. Okcuibl yriepoaa, uUx (U3MYECKUe u
XUMUYECKAE CBOWCTBA, [EHCTBHE HA JKUBBIC OPTraHU3MBI, IIOJIyYeHUE U
IpUMEHEHUE. DKOJIOTMYECKUe MPOOJIeMbl, CBsI3aHHbIE ¢ OKcUAoM yriepona (I1V),
TUIIOTE3a TJI00ANBHOTO IOTCINICHHS KIMMaTa, MapHUKOBBIM A dekT. YronapHas
KUCIIOTa U €€ colM, UX (Pu3MYeckue M XUMUYECKHE CBOMCTBA, TOJYyYECHHUE U
npumeHeHue. KadectBeHHass peakiusi Ha KapOoHaT-woHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEIUITUHE, TIPOMBIIIJIEHHOCTH M CEITbCKOM XO03SHCTBE.

[TepBoHAUANBEHEIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KAK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAs KUCIIOTA).
[TpupoaHble MCTOYHUKK YTIIEBOJAOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
MPOAYKThI WX TMepepaboTku (OCH3WH), UX POJb B OBITY U IPOMBIIIJIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KUpaX, Oelkax, yriieBojgax — U X
poii B OKM3HU UEJOBEKa. MarepuanbHOE €IWHCTBO OpPraHWUYEeCKUX U
HEOPTraHWYECKUX COCIMHCHUU.

KpeMuuii, ero Qusnueckue ¢ XHUMHUYECKHE CBOICTBA, IOJyYCHHE W
npumeHeHue. CoennHeHNs KpeMHHM B pupoie. O01mue npencTaBieHus 00 OKCHIe
kpemaust (IV) u kpemaueBoit kucinote. CHIMKATHI, UX UCMIOJb30BaHUE B OBITY, B
MIPOMBITIVICHHOCTH. BakHelmue cTpouTenbHbIE MaTepuaibl: KepaMHKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IlpoGiembl 06€30macHOrO  MCIIOIL30BAHUS
CTPOUTEIBHBIX MATEPHAIIOB B MOBCETHEBHOMN KU3HU.

Xumuueckuii IKcnepumenm:

M3yueHHE 00pa3l0B HEOPraHMYECKUX BEUIECTB, CBOMCTB COJSIHOM KUCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIIUN Ha XJIOPUJI-MOHBI U HAOIIIOICHUE MPU3HAKOB



UX MPOTEKAHMsS, OIBITHL, OTPAXKAKOIIWE (PU3NYECKHE M XUMHYECKHE CBOMICTBA
TaJIOT€HOB M HX COEIMHEHHMH (BO3MOXXHO HCIIOJIb30BAHHE BUIEOMATEPUAJIOB),
03HaKOMJIEHHE ¢ 00pa3liaMy XJIOPHUJIOB (TaJIOr€HUA0B), O3HAKOMJIEHHE ¢ 00pa3aMu
ceppl M €€ COEQUHEHUSMHU (BO3MOKHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
Ha0JII0/IeHKEe Tpolecca 00yTIMBaHUs caxapa MoJl JeHCTBUEM KOHUEHTPUPOBAHHON
CEpHOI KUCIIOThI, U3yUCHUE XUMUYECKUX CBOMCTB pa30aBIeHHON CEPHOM KUCIIOTHI,
IPOBEJICHNE KaUYeCTBEHHON peakliy Ha CyJb(haT-uOH U HaOJII0qeHIe IpU3HaKa eé
NpOTEKaHMUs, O3HAKOMJIEHUE ¢ (PU3UYECKMMHU CBOWMCTBaMH a3oTa, ¢ochopa U Hux
COEJIMHEHUN (BO3MOXHO HCIIOJIb30BAaHUE BUEOMATEPHUATIOB), 00pa3aMu a30THBIX
u GochopHBIX yaoOpeHui, oydeHne, coOnpanne, pacro3HaBaHUE U W3YUYCHUE
CBOICTB aMMMAaKa, ITPOBEJACHHE KAaYECTBEHHBIX pPEAKUMH HAa HMOH AMMOHHMS U
dochaT-uoH W U3yuEHHWE TPU3HAKOB MX TNPOTEKAHHS, B3aUMOJICUCTBHE
KOHLEHTPUPOBAHHONW a30THOW KHUCJIOTBI C MeEIbl0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUATIOB), HM3Yy4YEHHE MOJIEJEH KpPUCTAUIMYECKUX pEHETOK anmasa,
rpadura, QysuiepeHa, 03HAKOMIIEHHE C MPOLIECCOM aJCcOpOLMHU PACTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIVIEM M YCTPOWCTBOM NIPOTHBOra3a, IOJIyYEHUE,
coOupaHue, pacro3HaBaHWE M M3YUYEHUE CBOMCTB YIJIEKUCIOrO rasa, MpoBEJCHUE
KaueCTBEHHbIX PEaKLMi HAa KapOOHAT U CUJIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB HX
IPOTEKaHUs, O3HAKOMJIEHWE C TMPOAYKIMEH CHIMKATHONM MPOMBIIUIEHHOCTH,
pelIeHNe 3KCIEPUMEHTANBHBIX 3a1ad N0 TeMe «BakHellume HeMeTalbl U X
COEMHEHUS.

MeTtanibl 1 MX COeIMHEHUS

OO1as xapakTepUCTHKAa XUMHUUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHHUHU
ux nonoxeHus B Ilepmomgmueckon cucremMe XuMHYecKHX dieMeHTtoB [ W.
MenpneneeBa u ctpoeHus atoMoB. CTpoeHHe MeTauioB. MeTtamudeckas CBsA3b U
METAJUINYECKasl ~ KPUCTAUIMYECKAs]  pEIETKA.  DNEKTPOXUMUYECKHH  psX
HanpspKeHU MeTaiioB. OU3nyeckue U XMMUYECKHUE CBOWcTBa MeTaiioB. OOiue
CHocoObl ModyyeHus: MeTawioB. lIoHSATHE O KOpPpO3UM METaIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyT'yH, JIOPATIOMUHUNA, OpOH3a)
U X IPUMEHEHHUE B ObITY U IPOMBILUIEHHOCTH.

[{eouHbple MeTAIBL: NOJIOKEHHE B [lepronuecKkoil cuCTEME XUMUYECKUX
anemeHToB . 1. MenpaeneeBa, CTpoO€HHE MX aTOMOB, HAXOXKIECHUE B IPUPOJE.
®duznyeckue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCHIBI HAaTpusd W Kanusa. [IpuMeHeHue IeNOYHBIX METANIOB M HX
COCIMHEHUN.

[[eroyHO3€MENbHBIE METAJUIBI MAarHMil M KaJblMW: IIOJIOKEHHE B
Ileproanueckon cucteMe XuMu4eckux 3iaeMeHToB 1. 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoje. Pu3nueckue U XMMUYECKUE CBOMCTBA MAarHus U



Kasblisl. Baxueliive coeAMHEHUs! KIS (OKCU, TUIPOKCU/I, comn). KECTKOCTH
BOJIbI U CITIOCOOBI €€ YCTpaHESHHUSI.

AJroMUHUN: TIoJI0)keHuE B [lepuonueckon cucTeMe XMuMUYECKUX 3JIEMEHTOB
. W. MenneneeBa, CTpOCHHUE aroma, HaxOXIeHHUE B Ipupone. Dusndeckue u
XUMUYECKHE CBOWMCTBA aTtOMUHUSA. AMQPOTEpHBIE CBOMCTBA OKCHIA U TUIIPOKCU]IA
AITIOMUHUSL.

Keneso: monoxenue B [leppoanyeckor cuCTeMe XUMHUYECKHUX AJIEMEHTOB /1.
. MenaeneeBa, CTpOCHHME aToOMa, HAaXOXJE€HUE B mpupoae. Pu3nuyeckue Hu
XUMUYECKHEe CBOMCTRBA kene3a. OKCUIbI, TUIPOKCU B U conn kenesa (11) u xenesa
(IIT), ux cocraB, CBOICTBA U MOTYyYCHHE.

Xumuyeckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oOpaslaMd METAUIOB M CIUIaBOB, HX (PU3HYCCKUMH
CBOWMCTBAMHU, U3YYEHHE  PE3YJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbIIMSI W HATpus C BOJOM (BO3MOKHO HCIOJIb30BaHUE BHJICOMATEPHUAIIOB),
VICCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, IPOLECCA TOPEHUS XKele3a B KUCIOPOJIE
(BO3MOXKHO  HCTOJIb30BAHUE  BUJIEOMATEPUATIOB), TMPU3HAKOB  IMPOTEKAHUS
KAueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJbliMs, aTFOMUHUS, IMHKA, kemne3a (1)
u xenesa (III), menu (II), HaOmoeHNE W OMKMCAHUE MPOIECCOB OKpAIIMBAHUS
IJJaMEHH MOHAMM HATpUs, Kajdusid W Kajdblusi (BO3MOXXHO HCHOJIb30BaHUE
BHJICOMATEPHUAJIOB), HCCIIeI0BaHNE aM()OTEPHBIX CBOMCTB TUAPOKCH/ 1A ATFOMUHHS U
TUJPOKCHIA LIMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/a4d 1o Teme «Baxueimue
METAJUIBI U KX COCTUHECHUS.

XuMHuS M OKPYXKAOLIAA cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JXU3HU 4YeJIOBeKa. besomacHoe
WCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakiuii B ObITy. IlepBas momoinp mnpu
XUMHYECKUX OKOrax U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKarollehd cpeinl (MpeaenabHasi JI0MmyCcTUuMas
KOHIIEHTpaius BeilecTs, nainee — [1JIK). Poias Xxumuu B pemieHun 3KOJIOrM4eCKUx
mpooIeM.

Xumuueckuii Ikcnepumenm:

n3yueHue oOpaslloB MaTepuajioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepHaibl).

Mesxcnpeomemmnnie ceasu

Peanuzanusi MeXNpeIMETHBIX CBS3€M MpU H3YUYCHUH XUMHH B 9 Kiacce
OCYIIIECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TAK U MOHSATHUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJEIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAYUYHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KJIacCU(PUKALMS, TEePUOJAUYHOCTh, HAOIIOICHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIe]b, SBJICHUE, IMAPHUKOBBIN
a3 deKT, TEXHOTIOTHSsI, MaTEPHAIIBI.

®dwusnka: MaTepus, aTOM, dJICKTPOH, POTOH, HEUTPOH, HOH, HYKJINI, U30TOIIHI,
pPaOaKTUBHOCTb, MOJIEKYJIa, IICKTPUUCCKHH 3aps, MIPOBOTHUKH,
MOJIYIPOBOJTHUKH,  JUDJICKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEUIECTBA, ra3, pacCTBOP, PACTBOPUMOCTh, KpUCTATIINYECKAas
pemérka, CIUIaBbl, (PU3NUYECKHE BEIWYUHBI, €AUHHUIIBI W3MEPCHHs, KOCMHUECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE311b1, COJTHIIE.

buonorus: dortocuntes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIE
yA0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE MOPO/IbI, MOJIE3HbIE
WCKOIIaeMbIE, TOTIJIMBO, BOJIHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIETo
0o0pa3oBaHMs JOCTUTAIOTCS B XO0j€ OOy4YeHUS XUMHH B E€JUHCTBE Y4eOHOU u
BOCIIUTATEJIBHOUN JEATEIBHOCTH B COOTBETCTBUU C TPAJAULHOHHBIMA POCCUHCKUMU
COIMOKYJIBTYPHBIMU U JyXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMH, TMPUHSITHIMU B
oOmiecTBe mMpaBUjaMH M HOpPMamMH TIOBEIEHUS U CIOCOOCTBYIOT MpolieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIHAIIA3AIUN O0yYarOIINXCA.

JIn4HOCTHBIE  pe3yJIbTaThl ~ OTPAXalOT  TOTOBHOCTh  OOYYaroOLIUXCS
PYKOBOJICTBOBaTbCA  CHCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OpPUEHTAUUA W
pacuIMpeEHUE ONbITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCIMTAHUSA:

LIECHHOCTHOI'0 OTHOWLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
U HAydYHOMY HACIEOUI0, MOHUMAHUS 3HAYECHHS XUMHUYECKOM HAyKH B JKU3HU
COBPEMEHHOr0 O00IeCTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHON HMH(OpManuen o
NEPEJOBbIX JOCTUXKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS O COLUMAJbHBIX HOPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUIN B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCIeI0BAaTENbCKOM, TBOPUYECKOM W  JAPYTUX  BUAAX
JeSITeIbHOCTH, TOTOBHOCTU K pPa3HOOOpPa3HONM COBMECTHOH [€ATEIbHOCTH NpHU
BBINIOJIHEHUHU YYEOHBIX, TO3HABAaTEIbHBIX 3a/lay, BBINOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
Y B3aMMOIIOMOIIM B IIpOLIeCcCe 3TON yueOHOM NeATeIbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE TMOBEJAEHHUE W IOCTYIIKM CBOMX TOBAPHUILEW C IMO3ULUWHA HPABCTBEHHBIX H
IIPABOBBIX HOPM C YUETOM OCO3HAHUSI OCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHUSA:

MHUPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XHMHYECKOM pPEAKILINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTAaBIIIOLINE
OCHOBY /IS TIOHUMAaHUS CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPUPOJbI, B3aWMOCBS3SIX YEIOBEKa C
MPUPOJIHOM CPENO, O POJIM XMMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIC MOTHUBBI, HAIIPABJICHHBIE HA MOJIyYCHHE HOBBIX 3HAHUHU 1O
XUMUHU, HEOOXOMUMBIE I OOBSICHEHUS HAOIOMACMBIX TMPOIECCOB W SIBIICHUM,
MO3HABATENFHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Y4YEOHBIMM TEKCTaMH, CIPaBOYHOMU



JUTEPATypOid, IOOCTYNHBIMH TEXHHUYECKHMMU CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOT Ui,

UHTEpEC K OOYyYEHHMIO M TO3HAHUIO, JI0003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K  CaMOOOpa30BaHUIO, MPOEKTHOM W  HUCCIEN0BATEIbCKOU
NEeATENbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JlaabHEHIIeM;

4) popMupoBaHus KyJbTYPbl 310POBbSI:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3JI0pOBbIO, YCTAaHOBKHM Ha 370pOBbI 00pa3 *XU3HHU, OCO3HAHUE MOCIEJICTBUN U
HENPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aIKOT0JIsl, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia 0O€30MacHOCTH TIpu  oOpalieHuu ¢
XUMUYECKMMHU BEIIECTBAMU B OBITY U pEaTbHOU KU3HH;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3yUYEeHUIO Tpodeccuil U Tpyia pa3inyHOro poja,
YBaXEHUE K TPYAY U pe3yJIbTaTaM TPYI0BOM JIE€ATEIbHOCTH, B TOM YUCIJIE HA OCHOBE
OPUMEHEHUs TNPEAMETHbIX 3HAHUM 1O  XMMHM, OCO3HAaHHBIH  BBIOOp
WHIUBUYAIbHON TPAeKTOPUU MPOAOIIKEHUS 00pa3oBaHus C YUYETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpodhecCUOHATBHOM AESTENbHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aIalITUPOBATHCA B MPO(eCcCHOHABHOM cpeie;

6) 3K0J10rN4YeCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K TPUPOIE KaK HCTOUYHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIIEeCTBOBaHMUS, NOHUMAaHUE LEHHOCTH 3J0pPOBOIO U
Oe3omacHOro o0pasza KH3HU, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY
(¢u3nYecKoOMy M TCHUXHYECKOMY 3/I0pOBbIO, OCO3HAHUE IEHHOCTU COOJIOICHUS
paBuJ1 0€30MaCHOTO MOBECHUS MpU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalHsIX,
YIPOXKAOIIKX 30POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJIy4aeMble MPU U3YYEHUH XUMHH, IS
penieHus 3a1a4, CBA3aHHbBIX C OKPYKalOLEed IPUPOIHON CPENON, AJIsl ITOBBIIEHHUS
YPOBHSL  3KOJOTHYECKOW  KYyJbTYpbl, OCO3HaHUS TJOOAJIbHOIO  XapakTepa
HKOJIOTHYECKUX MpoOJeM M MyTel MX pelIeHUs: MOCPEJICTBOM METOJ0B XHWMUH,
9KOJOTMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBAaThCA UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLIMAIIBHOU MPAKTHUKE.

METANIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranpeIMETHBIX pe3yJbTaTOB BBLACISAIOT 3HAYUMBIE IS
dbopMHpoBaHUI MUPOBO33pEHHUS 00IIEHAYYHbIE TTOHSTHS (3aKOH, TEOPHsl, IPUHIIHII,
runoresa, (Qakr, CUCTEeMa, NPOLECC, OHKCIEPUMEHT U JApPYroe.), KOTOpbIe
UCTIONB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax U MO3BOJIAIOT Ha
OCHOBE 3HaHUI M3 3THUX MpeAMETOB (OPMHUPOBATH MPEICTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHpA, ¥ YHUBEpCAIbHbIC yUeOHbIE NeWCTBUS (II03HABATEIILHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpble oOecreunBaloT (HOpMHpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHMIO M OCYILIECTBICHUIO Y4eOHOMU
NEeSATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue aAefcTBuU:

YMEHHUSI HCIOJb30BaTh MNPHUEMBI JIOTMYECKOTO MBIIIJIEHUS IPU OCBOCHUU
3HaHWI: PacKpbIBaTh CMBICT XMMHUYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
MpPU3HAKU, yCTaHABJIMUBATh B3aUMOCBSI3b C JPYTUMU TOHSTUSIMH), HUCIOJIb30BaTh
MOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAKTOB M SBJICHUM, BEIOMPATh OCHOBAHUSI U
KPUTEPUH IS KIACCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHUYECKHX DPEaKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIEIACTBEHHBIE CBS3M MEXKIAY OOBEKTAMU H3yUYCHUS,
CTPOUTH JIOTUUECKHE pacCyX AeHUS (MHIYKTUBHBIE, AENYKTUBHBIC, 110 aHAJIOTUH),
JieaTh BBIBOJIBI M 3aKIIOUCHUS;

YMEHHUE TMPUMEHSATh B IMIPOIECCe MO3HAHUS MOHATUA (TpPEeAMETHBIE U
METaINpeIMETHbIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIENN, UCIIOJIb3YEMBIE B XUMUH,
peoO0pa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJIEIbHBIC MPEACTABICHUS —
XUMHUYECKUU 3HaK (CUMBOJ JJIEMEHTa), XuUMHUyeckas (opMyna U ypaBHEHHUE
XUMUYECKON peakiny — MpU PelIeHUH YyueOHO-TTO3HABATEIbHBIX 3ajlay, C Y4ETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBISABIATH U XapaKTepU30BaTh CYIIIECTBEHHBIC
MPU3HAKH W3Y4aeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUi,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBA3UM U
MPOTUBOPEYUMS B U3yUaEeMbIX MPOIECCAX U SBICHUSIX.

Ba3oBble ucciaenoBarebcKe 1eMCTBUS:

YMEHHUE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KA4€CTBE HHCTPYMEHTA
MO3HAHUSA, a TAK)KE B Ka4€CTBE OCHOBBI JUIsl POPMUPOBAHUS THIIOTE3BI IO MPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CYKICHHUI;

NpUOOpPETEHUE OMNbITa M0 TUIAHUPOBAHUIO, OpPraHU3allMd U TPOBEACHUIO
YYEHHMUYECKMX JKCIIEPUMEHTOB, YMEHHE HaOMoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €0 Pe3yibTar, GOpMyIUpOBaTh 0000IICHHS U
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 Mpo/ieJIaHHOM padoTe.

Pabora ¢ uHpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W WHTEPIPETUPOBATH HH(HOPMAIIHIO
Pa3IUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4yHO-TIOMyJIIpHAs JUTepaTypa XUMHUYECKOTO COJAEp)KaHUs, CIPaBOYHbIE
nocodbusi, pecypcbl MHTepHeTa), KPUTUUECKU OIIEHHUBATh MPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;



YMEHUE NPUMEHATh Pa3Iu4yHble METOAbl U 3alpOChl MPHU MOUCKE U OTOOpE
uH(OpPMAIIMM Y COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX Il BBITIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 ONpPEIeIEHHOT0 TUIIA, TPUOOPETEHNE ONBITA B
00JaCTH  MCHOJIb30BaHUSl  MH(GOPMAILIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYypOH aKTUBHOTO UCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BBIOMPATh ONTUMAILHYIO (JOPMY MpeACTaBICHUS HHGOPMAINH U
WUIIOCTPUPOBATh pEUIAEMbIE 3a/1aud  HECIIOKHBIMU CXEMaMH, JAuarpaMmaMu,
apyrumMu popmamu rpaduKu U UX KOMOHWHALMSAMU;

YyMEHUE UCIOJIb30BaTh M aHAJIM3UpOBaTh B IIpoliecce Y4YEOHOW U
UCCIIEZIOBATENBCKOM NIEATEIbHOCTH MH(YOPMAIHIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI'0 XO3SAKWCTBA M TPAHCIIOPTA HAa COCTOSHUE OKPYXKAIOUIECH MPUPOIHOU
Cpebl.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

YMEHUSI 3a]1aBaTh BOMPOCHI (B XO€ uanora u (Wim) JUCKYyCCUH) MO CYIIECTBY
oOcyxmaeMoii  Tembl, (POPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MPEIJIOKEHHOM 3a/1a4u;

YMEHHSI  MPEACTABIATh  IOJYYEHHbIE  PE3YJbTaThbl  MO3HABATEIbHOMN
NEeATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJlaTh MpPEe3eHTALUIO
pE3yJbTATOB BBIMOJHEHUS XUMHUYECKOr0 JKCIEpUMEHTa (Ja00paTOPHOTO OINBITA,
1a60paTopHOI pabOTHI IO HCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

yMEHHsI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEJIbHOM W  MCCIENOBATENbCKOW  JICSITENBHOCTH  IPU  PEUICHUU
BO3ZHMKAIOIIMX NpPOOJEeM Ha OCHOBE Yyu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uluil (00cyxaeHus, oOMEeH MHEHHSIMH, «MO3TOBbI€ IITYpMbD», KOOPAUHALIUSA
COBMECTHBIX JCHCTBUM, OIPENECICHHE KPUTEPUEB 110 OLEHKE KayecTBa
BBITNIOJIHEHHOM pabOThI U JpyTHe).

PeryisiTuBHBIE YHHBepcaJbHbIe Y4eOHbIe NeCTBUSA:

YMEHUE CaMOCTOSATENbHO ONPENEesITh UENH JEATebHOCTH, IUIAaHUPOBATh,
OCYLUECTBJIATh, KOHTPOJIMPOBATh M MPU HEOOXOJIMMOCTH KOPPEKTHPOBATH CBOKO
JesITEeHHOCTD, BHIOMPATh Hanbosee d(pPpeKkTuBHBIC CITOCOOBI pelieHUsT Y9eOHbIX U
MIO3HABATEIBHBIX 33/1a4, CaMOCTOATEIIBHO COCTABJIATh WIH KOPPEKTUPOBATH
IPEIJIOKEHHBIM QJITOPUTM JCHUCTBUU I[PU BBINOJHEHUM 3aJaHUN C YYETOM
NOJIYYEHHs] HOBBIX 3HAHUM 00 M3y4yaeMbIX OOBEKTaX — BEUIECTBAaX U PEaKUHUsX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO pe3yjbTaTa 3asBICHHOW LIEJN, YMEHUE
UCIIO0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJiaraéMbl€ B YCIOBUU 3aJaHUMN.

IHNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX PE3yJNbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
COJIep)KaHusl, YCTAaHOBJIEHHOTO HaHHOW (¢eaepanbHOH pabouelt MporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOIIMMHCS HAay4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NeucTBUl, crenuuueckue Ui TPEAMETHOW oOmacth  «XUMHS», BHUIBI
JNEATEIbHOCTH [0  MOJYYEHUID HOBOIO  3HaHWs, €ro HWHTEpIpEeTalnH,
npeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoH1y o0yuenus B 8 kjiacce npeMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM:

e PpACKpPBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX MOHSATHUM: aTOM, MOJEKYIa,
XUMHYECKUN JJIEMEHT, IMPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOIHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCAMHEHUU, MOJIIPHBIA O0BEM,
OKCHUJI, KHCIIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULIATEIIBHOCTb, CTEIEHb
OKHUCJICHHS, XMMHUUYECKasl peakiusi, KiacCU(UKaIUs peaKluid: peakiuu
COCIMHEHUsA, PEAaKUUU PAa3JIOKEHUs, pPEaKUuu 3aMElICHUs, peaKuuu
oOMe€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIMH, TEMI0BOU A (EeKT peakiuu,
AJIpO aTOMa, JIEKTPOHHBIN CII0N aToMa, aTOMHAasi OpOUTAalIb, pauyC aToMa,
XUMUYECKasl CBSI3b, MOJISIPHAS W HEMOJIAPHAsl KOBAJIEHTHAs! CBSI3b, MOHHAs
CBSI3b, WMOH, KAaTHMOH, AaHUOH, pacTBOpP, MaccoBas [IOJs BEIIECTBA
(IpolieHTHAas! KOHIIEHTpAIs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKMX TOHSATUUA U
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAILICHUI;

e HCIONB30BAaTh XHWMHUUYECKYIO) CHUMBOJHMKY JUIsI COCTaBJICHHS (HOpMyI
BEILIECTB U YPABHEHNI XUMHUYECKUX PEAKIIMIL;

e OIpEIENsATh BaJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENECHb  OKUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCAUHEHUSIX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIACcCy COEAUHEHHUM MO
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAaJIGHTHAas W HMOHHAs) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpeiBaTh cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh MOHUMAHHE NEPUOAUMYECKON 3aBUCUMOCTH CBOICTB
XUMUYECKUX 3JIEMEHTOB OT HMX MojoxkeHus B I[lepuoauueckoil cucreme,
3aKOHOB COXPAaHEHUs MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOTaapo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jauyaTh [OHATHUS «TJIaBHas
noarpymnmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymnmna)y, maneie u
OoJbIIME TEPHUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmune «llepuonuueckass cucteMa XuMuU4eckux »dyemeHToB [, U.
MeHnneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMHUUYECKUX JIEMEHTOB (COCTaB U 3apsiji A7ipa, O0LIee YKCIIO JIEKTPOHOB U
pacrpeereHue Ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJ1acCU(PUIIMPOBATh XUMUYECKHE DJIEMEHThI, HEOPraHWUYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMUCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIuu
BELIECTB, N0 TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIHME XMMHYECKHME CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAs OMUCAHWE TPUMEPAMU MOJIEKYISPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMpPEBpaAlllEHUN B
Pa3IUYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BEIIECTB,
MacCOBYIO [IOJIIO XMUMHYECKOTO 3jeMeHTa 1o (opMyJie COeIUHEHHUS,
MacCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, TPOBOJUTH PACUETHI 10 YPABHEHHUIO
XAMHUYECKON PEaKIU;

MPUMEHSITh OCHOBHBIE OIEPALIMK MBICIUTEIbHON JEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O0O00IIeHHe, CHUCTeMAaTH3aluI0, KIacCU(PUKALUIO,
BBISIBJICHUE MPUUYUHHO--CJIEJACTBEHHBIX CBSA3EH — ISl U3YyUYECHHUSI CBOMCTB
BEIIECTB U XHUMHUYECKHX PEaKIHM, €eCTeCTBEHHO-HAyUYHbIE METO/bI
MO3HAHUA — HAONIOJCHHWE, W3MEpPEHUEe, MOJCIHPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICTICHHBIN);

CJIeIOBATh NMPaBUJIAM MOJIb30BAHUS XMMUYECKOM MOCY 101 1 1a00paTOpHBIM
o0opyoBaHMEM, a Takxke IMpaBuiamM oOpalieHusi C BEUIECTBAMU B
COOTBETCTBHHM C HMHCTPYKIHSIMH TIO BBITIOJHEHUIO JTA0OPAaTOPHBIX
XUMHUYECKUX OTBITOB MO MOTYUYECHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Bomopoda W KHUCJIOpPOAA), MPUTOTOBJIEHUIO PACTBOPOB C OINPEIEIEHHON
MacCOBOM J0JIEM PAacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U MPOBOIUTH
XUMUYECKUE SKCIIEPUMEHThI MO PACIO3HABAHUIO PACTBOPOB IIEIOUYEH U
KHUCIIOT C TTIOMOIIBIO MHIUKATOPOB (JTakMyc, heHON(PTAIeUH, METUIOPAHK

U IpyTHE).

K xoniry oOydenus B 9 kjacce npeIMETHbBIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

PacCKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKUX NOHATHWA: XUMHUYECKHM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIO)KHOE€ BEIIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYECKas CBA3b, TEIJIOBOU 3P deKT
peakuud, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DIEKTPOIUTHI,
HEJJIEKTPOJIUTHI, AJIEKTPOJMTUYECKAS] IUCCOLMALMUSA, PEAKIUH HOHHOIO
oOMeHa, Karaau3atop, XHMHYECKOe paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBIE PEaKINH, OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIE PEaKITHH,
OKHCIIUTEIb, BOCCTAHOBUTEIIb, OKUCICHHE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEPHOCTb, XUMHYECKas CBSI3b (KoBaJyIeHTHas, WMOHHAs,
MeTaJlTn4YecKas ), KpucTaindeckas peneTka, Koppo3usi METAJIOB, CIIABHI,
CKOPOCTh XMMHUYECKOW peakiuu, MpeaeabHO JOMYyCTUMasi KOHIIEHTpaIus
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH U
MIPUMEHSTh 3TU NOHATHUSA IPU ONUCAHUU BELECTB U UX MPEBPALLICHUH;
MCIIOJIb30BaTh XHUMHUYECKYIO CHMBOJIMKY JJIsi COCTaBjieHUus Gopmyl
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPENEIATh BaJIECHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy CO€IWHEHUU 1o (opmyiaM, BHUA XHUMHYECKOU
CBs3U (KOBaJICHTHAs, WOHHAs, METaUIMYecKas) B HEOPTraHUYECKUX
COCIMHCHHUSX, 3apsii MOHA MO0 XUMUYECKOH (opMyIie, XapaKTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, THUIl KPUCTATIMYECKOU
PEETKN KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMmbIci [lepuomnueckoro 3akoHa J[. WM. MennpeneeBa wu
JIEMOHCTPUPOBATh €ro IOHUMAaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
tabmmunyio (opmy [leproamdeckoil CUCTEMBl XMMHYECKUX SJIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noarpynma (A-rpynma)y U «mobodHas
noarpynna (b-rpynma)», manbie u OOJbIIME TMEPUOABI, COOTHOCUTH
0003Ha4YEeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YUCTOBBIMU
XapaKTePUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsn  siApa, OOIIee 4YHUCIO DJIEKTPOHOB M paclpeiesieHHe HuX II0
AIICKTPOHHBIM CIIOSIM), OOBSCHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB AJIEMEHTOB M HUX COCIMHEHUW B Mpejenax MallbIX NMEepUoJOB U
[VIABHBIX MOJTPYII ¢ YY4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMUYECKUE peakuuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTENEHEH OKUCICHUS
XUMHYECKHX DJIEMEHTOB);

XapakTepru3oBaTh (OMUCHIBATh) OOIME W CcHeHupUUEeCKue XUMHUUYECKHE
CBOMCTBa MPOCTBHIX U CJOXHBIX BEIECTB, MOATBEPXKAasl OIMKHCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XUMUYECKUX PEAKIIN;

COCTaBJSATb YPAaBHEHUS DJIEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAIIEHHBIE YPABHEHNS PEAKIIMM NOHHOTO



oOMEHa, ypaBHEHHUS pEaKluid, TMOATBEPKIAIOMNUX CYIIECTBOBAHHE
TeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTb OKHCJIHMTEIIbHO-BOCCTAHOBUTENIBHBIX —PEAKIUN
MOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCca dTUX PEaKIIHi;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOXXHOCTH TIPOTCKAHUS XWMHUYECKHX TPEBPANICHUN B Pa3TUIHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO »JJeMeHTa Mo (opMmylie COSAMHCHUS,
MaCCOBYIO JIOJTIO BEIIIECTBA B PACTBOPE, TPOBOUTH PACUETHI O YPABHEHUTO
XUMUYECKOU pEaKInu;

COOJII0IaTh TIPABUIIA MOJIH30BAHUS XUMUYECKOM MOCY0M 1 1a00paTOPHBIM
o0opyoBaHMEM, a Tak)Ke IMpaBuja oOpalleHusi C BEUIECTBAMU B
COOTBETCTBHM C MHCTPYKIHMSIMH TIO BBIMOJHEHUIO J1TA0OPAaTOPHBIX
XUMHUYECKUX OMBITOB IO TIOJYYCHHUIO U COOUPAHUTO Ta3000pa3HbIX BEIIECTB
(aMMHaKa M yTiIeKUCIIoro ras3a);

MPOBOJIUTH PEAKIUH, MOATBEPKIAI0IINE KaYeCTBEHHbBIN COCTAB Pa3INUYHbIX
BCII[ECTB: PACIO3HABATh OMBITHBIM IyTEM XJIOpHI-, OpOMUA-, WOAWI-,
kapOoHatr-, docdar-, cunmkar-, cyiabdar-, THUIPOKCHUI-UOHBI, KATHOHBI
aMMOHHSI ¥ HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIONINE B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEIICCTB;

MPUMEHSATH OCHOBHBIE ONEPALIMU MBICIIUTENLHOMN 1€ITeIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IIIeHNEe, CUCTEMATU3AIINIO0, BBISIBICHUE TPUUYUHHO-
CJICICTBEHHBIX CBSI3€U — JJI M3YyYCHHsI CBOWCTB BEIIECTB M XUMHUYECKUX
peakiuii, eCTEeCTBEHHO-HAYYHBIE METOJbl TO3HaHUS — HaOII0eHNE,
U3MEpEeHUe, MOICIMPOBAHUE, SKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoangecTBo 4acoB
Ne HaumeHoBaHue pa3ie/ioB U
KonTtposabHbie
n/n TeM MPOrpaMMbl Bceero
padoThbI
Paznea 1. [lepBoHayanbHble XUMUYECKHE TIOHATHS
XuMusa — BakHast 001acTh
11 €CTECTBO3HAHUS U 5
' MPAKTUYECKOU NEATETbHOCTH
JeJ0BeKa
BemecTBa 1 xuMuueckue
1.2 15 1
peakiu
Hroro no pazneny 20

Pasnen 2. BaxkHeiiune npeacTaBuTe/ M HCOPraHMYECKUX BeLECTB

Bo3nyx. Kucnopon. Ilousarue

2.1 6
00 okxcHuaax
29 Bonopoa. Ilonsitue o 2
KHCJIOTaX U COJISIX
23 Bona. PactBopsl. [lonsitue 06 5 |

OCHOBAHUAX

OCHOBHBIE KJ1acChl
24 . 11 1
HEOPraHMYECKUX COCTUHEHUN

Hroro no pazaeny 30

IIpakTHyeckue
padoTbI

JuekTpoHHbIe (HU(pPOBBIEL)
o0pa3oBaTe/bHbIE PeCypChl

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

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

but6mmoreka [JOK
https://m.edsoo.ru/71f41837¢c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

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

but6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

Paznen 3. [lepuoanueckuii 3axon u [lepuoguyeckasi cucrema xumnueckux 31eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.

Xumuueckas ¢Bsizb. OKHCJINTEIbLHO-BOCCTAHOBHUTE/IbHbIE pP€aKknuu


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

[Tepronnueckuii 3aKOH U
[Iepronnueckas cucrema

3.1 XUMHYECKHX 31eMeHToB /l. 1.
Menpnene-eBa. CTpoeHue
aToma

XuUMH4YeCKasa CBA3b.
3.2 OKUCIINUTEILHO-
BOCCTAHOBUTEIILHBIE PEAKITUN

Hroro o pasaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

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

bubmuorexa [JOK
https://m.edsoo.ru/71f41837¢c

bubnuorexa [JOK
https://m.edsoo.ru/71f41837¢

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



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

9 KUIIACC

Ne i/

Pa3pea 1.

1.1

1.2

1.3

HaumeHoBaHue pa3ieioB U TeM
NMPOrpamMMbl

BemecTBo M XMUMHYECKHE PeAKIIUH
[ToBTOpeHwue u yriayOnenrue 3HaHUH
OCHOBHBIX Pa3/esioB Kypca 8 kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX
peaxuuii

DNEeKTPOIUTHYECKAs JUCCOLUALUS.
XUMUYECKUE PEAKIIUU B PaCTBOPAX

Htoro no pazaeny

Pazpea 2.

2.1

2.2

23

24

HemeTanabl 4 UX cOeIMHEHUS

OO1w1ast XapaKTepUCTHKA XUMHUYECKUX
aneMeHToB VIIA-rpynmsl. ["anorensr

OO61mas xapakTepuCcTHKa XUMUYECKUX
sneMeHToB VIA-rpynmnsl. Cepa u eé
COEIMHEHUS

OO6m1as XxapakTeprucTUKa XUMHUECKUX

aneMeHToB VA-rpynnsl. A3oT, pocop u ux

COCIMHEHUS

OO0m1ast XapaKTEpUCTHKA XUMHUYECKUX
aneMeHToB IVA-rpynmnsl. Yriepon u
KPEMHHI U UX COCITMHEHHUS

Htoro no pazaeny

KoauuecTBO 4acoB

Beero KonTpoJabubie
padoThI
5 1
4
8 1
17
4
6
7
8 1
25

IIpakTHYecKkue
padoThI

DJIeKTPOHHBbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcebl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

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



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

Pa3gen 3. MeTasIbI M X COeTUHEHUS

3.1 OO0111e cBOMCTBA METAIIJIOB

3.2 Bakueiue MeTauibl 1 UX COeJUHEHUSI

HWroro no pazneny

Pa3znen 4. Xumus u okpy:xaomas cpeaa

4.1 BemectBa 1 MaTepHalbl B )KU3HU 4€JIOBEKA
Hroro no pazneny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

16

20

68

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636



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

IHOYPOYHOE IINTAHUPOBAHHUE
8 KIIACC

Tema ypoka

[IpenmeT xumuu. Pojap XuMuu B 5KU3HU
yeJioBeKa. Teja U BelecTna

IlonsTue o METOJaX IMO3HAHUA B XUMHH

[IpakTuueckas padora Ne 1 «IIpaBuna paboTsl
B JJabopaTtopuu U NpuéMbl 0OpaIeHUs ¢
71a00paTOPHBIM 000PYIOBAHUEM)

Yucrele BemecTsa 1 cmecu. Crioco0bl
pa3aeneHus cMecen

[IpakTuueckas padora Ne 2 «Pa3znenenue
cMmeceil (Ha mpuMepe OYHCTKH MOBapeHHON
COJIN)»

ATOMEI 1 MOJICKYJIbI

XHUMHYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI)
XHUMHUYECKHUX 3JICMCHTOB

HpOCTBIC " CJIOKHBIC BEUICCTBA

ATOMHO-MOJIEKYJISIPHOE yUEHHE

KoanuyecTBO 4acoB

Bcero

KonTpoJsbHble
padoTbI

IIpakTHyeckne
padoThI

DJIEKTPOHHBIE
nu@poBbie
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d210c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d227¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d23dc

bubmuoreka [JOK
https://m.edsoo.ru/ff0d26¢ca

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [{OK
https://m.edsoo.ru/ff0d2be8

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d2a6¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

11

12

13

14

15

16

17

18

19

20

21

3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
Xumnueckast popmyia. BaneHTHOCTh aTOMOB
XUMHUYECKHX JIEMEHTOB

OTHOCHUTEeNILHAsA aTOMHAas Macca.
OTHOCHUTENILHAS MOJICKYJISIpHAd Macca

MaccoBas 10JIs1 XUMHYECKOT0 JIEMEHTA B
COEIUHEHNH

KonunuecTtBo BeniectBa. Moiib. Mosnsipras
Mmacca

duznyeckrue 1 XUMUUECKHE SIBICHUS.
XumMuueckas peaknu-d

[Ipu3Haky u yciioBHs IPOTEKAHUS
XUMHYECKUX PEaKIui

3aK0H COXpaHEHUs1 MacChl BEIIECTB.
XHWMHUYECKUE YPABHEHUS

Breraucnenus KOJIN4YCCTBa, MaCChl BE€IICCTBA I10
YPaBHCHUAM XUMHUYCCKUX peaKI_II/Iﬁ

Knaccudukanms XuMU4ecKnux peaxiui
(coenuHeHus, pa3ioKeHHs, 3aMeIleHus,
oOMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHIMKIoneucT. O6o0eHue u
crucTeMaTu3alus 3HaHUI

Konrtponsnas padora Nel no reme «Bemectsa
Y XUMUYECKUE PEAKIIHI

Bo3nyx — cMech razos. CocTtaB Bo3ayxa.
Kucnopon — sneMeHT u mpocToe BEemecTBO.
O30H

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d350c

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3al6

bubmuoreka [JOK
https://m.edsoo.ru/ff0d3b88

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3{34

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

28

29

30

31

32

duznueckue 1 XUMUYECKHE CBOIICTBA

KHCII0po/ia (peakMy OKUCIIEHUS, TOPEHHUE).

TToustue 00 okcumax

CriocoOsbI MoTy4eHHs KHUCIOPOia B
1a00paToOpur U MPOMBIIUICHHOCTH.
IIpumeHeHue kucnopoaa

TennoBoii 3 PeKT XUMUIECKON peaKInu,
MOHATHE O TEPMOXUMHUYECKOM YPaBHEHUH,
9K30- ¥ SHJOTEPMHUYECKHIX PEAKITHIX

TorumBo (HedTh, yroib 1 METaH).
3arps3HEHHE BO3lyXa, CIIOCOObI €ro
MIPEeJOTBPALLCHUS

[TpakTuaeckas padora Ne 3 mo Teme
«Ilonyuyenue u coOupanue KMUCI0poaa,
M3Y4YEHHUE €ro CBOKCTB)»

BO,I[OpOI[ — JJICMCHT U IPOCTOC BCIICCTBO.

Haxoxnenue B mpupoe

dusnueckre U XUMUYECKHAE CBOMCTBA
Bojopona. [Ipumenenue Bogopoa

IlonsTHe 0 KHCIIOTaX U COJISAX

CriocoOnlI nosty4eHus BOAOpoJia B
nabopaTopuu

[TpakTuaeckas padora Ne 4 o Teme
«ITonyuyenue u cobupanue BoAOpo/a,
HU3y4YECHUE E€r0 CBOMCTB)

MomsipHblii 00bEM Ta30B. 3aKOH ABOTAPO

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4ae2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d50d2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4{42

bubmuoreka [JOK
https://m.edsoo.ru/ff0d542¢



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

33

34

35

36

37

38

39

40

41

42

43

Brruncnenus 00bEMa, KOJIMYECTBA BEIlleCTBA
rasa 1o ero u3B€CTHOMY KOJUYECTBY
BEIIECTBA WIH 00BEMY

Boruncnenus 005EMOB ra3oB MO ypaBHEHUIO
peakiuy Ha OCHOBE 3aKOHAa 0ObEMHBIX
OTHOIIIEHUH ra30B

dusznyeckrue 1 XMMHUUECKHUE CBOMCTBA BOJIbBI

CocraB ocHoBanuii. [ToHsTHE 00 MHIUKATOpaX

Bopna kak pactBoputens. HachieHHblie u
HCHACBIIICHHBIC paCTBOPHI. MaccoBas O
BEIIIECTBA B PaCTBOpE

[IpakTrueckas padota Ne 5 mo Teme
«IIpuroroBieHue pacTBOPOB ¢ ONIPEAECIEHHON
MAacCOBOM J0JIEW pacTBOPEHHOTO BEIIECTBA»
KonTponbnas pabora Ne2 no teme
«Kucnopoa. Bogopon. Boga»

Oxcuapl: cocTas, KiaccupuKarys,
HOMEHKJIAaTypa

[TonyueHre n XMMUYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

OcHoBaHMs: cOCTaB, KIaccupuKaIys,
HOMEHKJIATypa

[TonyueHne u XMMHUYECKUE CBOMCTBA
OCHOBaHUNI

bubmuoreka [JOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0d59e2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d6342

bubmuoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d67ca

bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

44

45

46

47

48

49

50

51

52

53

54

Kucnotsr: cocras, kinaccudukarus,
HOMEHKJIATypa

ITonyuyeHne u XMMHUYECKUE CBOMCTBA KUCIIOT

Conu (cpeiHuEe): HOMEHKIIATypa, CIOCOObI
MIOJTY4EHHsI, XHMHYECKHE CBOICTBA

[Tpaktrueckas pabota Ne 6. Perenue
SKCHEPUMEHTAIBHBIX 337a4 110 TEME
«OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX
COEIMHEHUN)

I'enermueckas cBsI3b MCXKAY KilacCaMu
HCOPraHNYCCKUX COCI[I/IHCHI/Iﬁ

OO000IIEHNE U CUCTEMATHU3allNs 3HAHUH

KonTponbaas padora Ne3 mo teme "OcHOBHBIE
KJIACChl HEOPTaHUYECKUX COCTMHCHHM"

HCpBLIC ITIOIIBITKH K.]'IaCCI/I(bI/IKaLII/II/I
XMMHUYECKHX 3JIeMeHTOB. IToHsTHE O rpymnmnax
CXOOHBIX 3JICMCHTOB

[Tepuonuueckuii 3akoH u [lepuoanueckas
CHCTEeMa XUMHYECKHUX saeMeHToB /1. 1.
MenneneeBa

[lepuopl, rpynmbl, MOATPYIIIILI

Ctpoenune atomoB. CocTaB aTOMHBIX SIIEP.
N3otomnbl

bubmuoreka [JOK
https://m.edsoo.ru/ff0dfee2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dfee2

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9474

bu6mmoreka [{OK
https://m.edsoo.ru/00ad9b7¢c

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ela

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [{OK
https://m.edsoo.ru/00ada52¢c

bu6mmoreka [{OK
https://m.edsoo.ru/00adas52¢c

bu6mmoreka [{OK
https://m.edsoo.ru/00ada342



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

55

56

57

58

59

60

61

62

63

64

65

66

CrpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB
aneMeHToB Ilepuonuueckoii cucremst /1. U.
Menneneena

XapakTepucTuka XMMHUECKOT0 JIEMEHTA 110
ero nonoxxenuto B [lepuoanyueckoii cucreme
. . MenneneeBa

3nauenue [leproanyueckoro 3akoHa A
pa3BUTHS HAyKH U nipakTuku. /. 1.
MenaeneeB — y4€HbIN, NIEArOT U TPAKIaHUH

DNEeKTPOOTPULIATENIBHOCTh AaTOMOB
XUMUYECKHUX JIEMEHTOB

Honnas xuMuueckas CBSI3b

KoBanenTHas MoJisipHad XUMHUUYCCKas CBA3b
KoBanenTHas HEMOJIsIpHad XUMHUYCCKas CBA3b
CreneHb OKHCICHUS
OKXHCIIUTEIIFHO-BOCCTAHOBUTEIBHEIC pCaknuun

OKMCIINTEIIN U BOCCTAHOBUTEIIN

Konrponsnas padora Ne4 o reme «CtpoeHue
atoma. XMMHUYECKasl CBI3b»

PeseprubIil ypok. O6001eHNE U
cCUCTEMAaTU3allis 3HaHUI

bubmuoreka [JOK
https://m.edsoo.ru/00ada6bbc

bu6mmoreka [IOK
https://m.edsoo.ru/00ada824

bu6mmoreka [{OK
https://m.edsoo.ru/00ada96¢e

bubmuoreka [JOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
https://m.edsoo.ru/00adac34
bu6mmoreka [JOK
https://m.edsoo.ru/00adaab8
bu6mmoreka [{OK
https://m.edsoo.ru/00adaab9
bu6mmoreka [{OK
https://m.edsoo.ru/00adae28
bu6mmoreka [IOK
https://m.edsoo.ru/00adb076
bubmuoreka [JOK
https://m.edso00.ru/00adb076

bu6mmorexa [IOK
https://m.edso00.ru/00adb486

bu6mmoreka [{OK
https://m.edsoo.ru/00adb33c¢



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c

67 PesepBHelil ypok. O600IeHuE U

CUCTEMAaTU3anus 3HaHUU

PeseprubIil ypok. O6001eHNE 1

68
CHUCTEMAaTH3aLMs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

68

bubmuoreka [JOK
https://m.edso00.ru/00ad9cb2

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne
n/n

Tema ypoka

[Iepnonnueckuii 3akoH. [lepuonnueckas
cCHCTEeMa XUMHYEeCKuX aneMeHToB JI. W.
Mennaeneena

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB

Knaccudukanus u HOMEeHKIATypa
HEOPraHUYECKHUX BEILIECTB

Buabsl XUMU4eCKO CBSI3U U TUITBI
KPUCTAJUIMYECKUX PEIIETOK
KonTponbnas padora Nel no teme
«IToBTOpEHUE U YTITyOJICHUE 3HAHUMA
OCHOBHBIX pa3JIeJIOB Kypca 8 Kiiaccay

Knaccudukanus XuMu4eckux peakiuii mo

Pa3JIMYHBIM IPU3HAKAM

[ToHsiTHE O CKOPOCTH XMMUYECKON pEeaKivu.

IToHsiTHE O TOMOT€HHBIX U TCTCPOTCHHBIX
peakuusax

[TonsiTHEe 0 XUMHYECKOM PaBHOBECHH.
@DaxTopHl, BIUSIOUINE Ha CKOPOCTh
XUMHUYECKON peaklUU U TOJI0KEHUE
XUMHUYECKOTO PaBHOBECHS

KoanuyecTBO 4acoB

Bcero

KonTpoJabubie
padoThI

IIpakTHYecKkue
padoThI

DJIeKTPOHHBbIE
uudpoBbie
o0pa3oBaTe/bHbIE

pecypcebl

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adb59e

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

bu6mmorexa [IOK
https://m.edsoo.ru/00adbac6

bubmuorexka [JOK
https://m.edsoo.ru/00adbcb0

bu6mmoreka [JOK
https://m.edsoo.ru/00adbe9a

bu6mmorexa [IOK
https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

18

19

OKHUCIUTEIIHLHO-BOCCTAHOBUTEILHBIE
peakiuu

Teopus 3NEKTPOTUTUUECKON AUCCOLUALINH.
CunbHbIE U clla0ble ANEKTPOIIUTHI

HNonHble ypaBHEHUS peaKIUid

XHUMHUYECKHE CBOMCTBA KUCJIOT M OCHOBAHUN

B CBETE MPECTaBICHUN 00
AIEKTPOIUTUIECKON JUCCOIMAIIIH
XHUMHYECKHE CBOMCTBA COJICH B CBETE
MIPEJICTABICHUHA 00 AICKTPOITUTUICCKOM
JIACCOIAAIIAN

[TonsiTHEe 0 ruapoIN3€e cConen

O0001IeHrEe 1 cUCTeEMaTU3aus 3HAHUI

[Tpaktnyeckas pabora Ne 1. «Pemenne
IKCIIEPUMEHTAILHBIX 3313

Konrponsnas padora Ne2 o reme
«DNEKTPOIUTHYECKAS TUCCOLIUALIHSL.
XUMHUUECKHE PEaKIIUi B PaCTBOPAX»
OO11ast XxapaKTepUCTHKA raJIOreHOB.
XUMHYECKHE CBOMCTBA Ha IPUMEpE XJI0pa
Xnoposonopoa. ConsiHast KUCIIOTa,
XMMHUYECKHE CBOHCTBA, MOIyYCHHUE,
pUMEHEHHE

bubmmoreka [JOK
https://m.edsoo.ru/00adcade

bu6mmorexa [IOK
https://m.edsoo.ru/00adcd68

bu6mmorexa [IOK
https://m.edsoo.ru/00add448

bu6mmorexa [IOK
https://m.edsoo.ru/00add5d8

Bbu6nuoreka [JOK
https://m.edsoo.ru/00add8b2

Bbu6nuoreka [JOK
https://m.edsoo.ru/00add9d4

Bbu6nuoreka [JOK
https://m.edsoo.ru/00addd12

Bbubnuoreka [JOK
https://m.edsoo.ru/00addbfa

bubmmoreka [JOK
https://m.edsoo.ru/00addecO

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

bu6mmorexa [IOK
https://m.edsoo.ru/00ade104



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

20

21

22

23

24

25

26

27

28

29

[TpakTuyeckas padora Ne 2 o Teme
«Ilomy4denue COITHON KUCTIOTHI, U3yYCHUE
€€ CBOMCTBY

BbIunciieHus mo ypaBHEHUSIM XUMHUECKUX
peaKIuii, €CIIM OJIMH U3 PEarcHTOB JaH B
U30BITKE

OO6mras xapakTepucTrKa 3J1IeMeHTOB VIA-
TpyHIbI

AnnotponHbie MOAU(DUKAITUU CEPBHI.
Haxoxnenue cepbl 1 €€ cCOeTMHEHUH B
npupojae. XuMHYECKHUE CBOMCTBA CEPbI

CepoBonopo, ctpoeHne, Gpu3nIecKue u
XUMHYECKHUE CBOMCTBA

Oxkcuppl cepol. CepHas KUCIOTAa,
¢bu3znueckre U XUMUYECKUE CBOMCTRA,
MIPUMEHEHUE

XUMHYECKUE PEAKLIAH, JIEKAIIUE B OCHOBE
MIPOMBIIIJIEHHOTO CIIOCO0a MOTy4YeHUS
CEpPHOM KHUCJIOThl. XUMHUYECKOE 3arpsI3HECHUE
OKPY’KaloIllel cpeibl COEAMHEHUSIMU CEPBI

Brrunciaenne MaccoBoil IOJIM BBIXOIa
MPOIYKTA PEaKINN

OO01mas xapakTepucTUKa SJ1eMeHTOB VA-
rpymmbl. A30T, paclipoCTpaHEHUE B
npupoe, GU3NIECKUe U XUMUIECKUE
CBOMCTBA

AMMHuak, ero (pu3n4YecKue 1 XuMHUECKUe
CBOMCTBA, IIOJIy4YCHUE U IPUMECHEHUE

bubmmoreka [JOK
https://m.edsoo.ru/00ade348

bu6mmoreka [IOK
https://m.edsoo.ru/00ade488

bu6mmorexa [IOK
https://m.edsoo.ru/00ade64a

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ade64a

bubmuorexka [JOK
https://m.edsoo.ru/00ade802

bu6mmorexa [IOK
https://m.edsoo.ru/00adea28

bu6mmorexa [IOK
https://m.edsoo.ru/00adec8a

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adec8a

bubmmoreka [JOK
https://m.edsoo.ru/00adeea6

bu6mmoreka [JOK
https://m.edsoo0.ru/00adf004



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
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31
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[TpakTuyeckas padora Ne 3 o Teme
«[lomyuenune aMmmHuaka, U3yueHHe ero
CBOWCTB»

A30THas KUCIOTa, e€ pusnyeckue u
XMMHUYECKHE CBOWCTBA

Hcnonb30BaHne HUTPATOB U COJIEH
aMMOHHSI B KQUe€CTBE MUHEPATIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3HCHHE
OKpYKarollel cpellbl COeIMHEHUSIMHU a30Ta
dochop. Oxeun dpocdopa (V) u pochopras
KHCJIOTAa, (1)I/ISI/I‘IGCKI/IC U XUMHWYCCKHUEC
CBOMCTBA, MOJTy4YCHHUE

Hcnonb3oBanue GpochaToB B KaueCcTBE
MUHEPAJIBHBIX Y100peHHil. 3arpsi3HeHne
MIPUPOTHON cpenpl hocharamu
VYraepon, pacpocTpaHeHHe B IPUPOJE,
¢dusnueckne 1 XUMHYECKUE CBOICTBA

Oxkcunpl yriaepoja, ux GU3ndecKue u
XHUMHYECKHE CBOMCTBA. DKOJIOTHUCCKHE
po0OJIeMBbI, CBSI3aHHBIE C OKCHJIOM YTJIepoa
(IV)

YroapHas KUCIIOTa U €€ COJIN

[TpakTrueckas padora Ne 4 o Teme
"TlosryyeHure yrieKkucioro rasa.
KauecTBenHnas peakuus Ha KapOoHAT-HOH"

bubmmoreka [JOK
https://m.edsoo.ru/00adf180

bu6mmoreka [IOK
https://m.edsoo.ru/00adf306

bu6mmorexa [IOK
https://m.edsoo.ru/00adf518

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adf68a

bubmuoreka [JOK
https://m.edsoo.ru/00adfc20

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

bu6mmorexa [IOK
https://m.edsoo.ru/00adfebe

bu6mmorexa [IOK
https://m.edso00.ru/00ae006¢

bu6mmorexa [IOK
https://m.edsoo.ru/00ae027¢



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

39

40

41

42

43

44

45

46

47

48

[TepBoHauanbHBIE MOHATHS 00
OpraHMYECKHUX BEIIECTBAX KaK O
COECIMHEHMSX yIIIEpOaa

Kpemuwii u ero coenuuenus

ITpaktuyeckas pabora Ne 5. Pemenue
JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
«Baxueimue HemeTauIbl U UX
COCIMHECHUS

KonrpomnsHas padora Ne3 o reme
«Baxxneiinne HemMeTalIbl U UX
COCIMHCHMSDY

OO6mr1ast XxapakKTepruCTUKa XUMHUUECKUX
9JIEMEHTOB — METaJNIOB. MeTaiummueckas
CBA3b U METAJNIMYECKasi KPUCTAIINYECKAS
pemérka. PU3n4YECKUe CBOMCTBA METAIIIIOB

XHWMHYECKUE CBOMCTBA METAJIOB.
DJIEKTPOXUMHUYECKUH Psil HANTPSYKEHUI
METaJJIOB

OO0mure criocoOb! MOTYYCHHSI METaJLIOB.
CrnnaBel. BeruncneHus no ypaBHeHUsIM
XUMHUYECKHUX PeaKIHii, €CJIU OJIUH U3
pEareHToB COACPKUT MPUMECH

[TonsiTHE O KOPPO3UU METAIIIOB
Illenounbie MEeTaJIIbI

OKCI/I,Z[BI U TUAPOKCHUJBI HATPUA U KaJIUA

bubmmoreka [JOK
https://m.edsoo.ru/00ac054¢e

bubmuorexka [JOK
https://m.edsoo.ru/00ac080a

bubmuorexka [JOK
https://m.edsoo.ru/00ac0bf2

bu6mmoreka [IOK
https://m.edsoo.ru/00ac0el8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael103¢e

bu6mmorexa [IOK
https://m.edsoo.ru/00ael156

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ael156

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae1278

bu6mmorexa [IOK
https://m.edsoo.ru/00ae14b2
bu6mmorexa [IOK
https://m.edsoo.ru/00ae14b2



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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lenoyno3eMeabHbIe METAIbI — KaJIbIUN 1
MarHuu

Baxueiime coefuHEHUT KaJIbIUS
O06o0061eHre U cucTeMaTu3alus 3HaHui
JKécTkoCcTh BOJIBI M CIOCOOBI €€ YCTPaHCHUS

[TpakTrueckas padorta Ne 6 o Teme
"YKEcTKOoCTh BOJBI I METOIEI €€
ycTpaHeHus"

AmroMusni

AmMpoTepHbIe CBOMCTBA OKCHIA U
TMIPOKCHIA

Keiaeso

Oxcunpl, rupokcusl u conn xkenesa (1) u
xenesza (111)

O00011IeHIE U CUCTEMATH3aLUs 3HAHUH

[TpakTudeckast pabora Ne 7. Pemenue
AKCTICPUMEHTAJIBHBIX 3a71a4 110 TEME
«Baxuelnme MeTayuIbl U UX COSTUHEHU

BI:I‘-II/ICJIGHI/ISI 110 ypaBHeHI/IHM XUMHNYCCKUX
peaKIuii, eClii OJIMH U3 PEareHTOB JaH B
I/I36I)ITK€ NN COI[Gp)KI/IT HpI/IMGCI/I.
Brruncnenns MaccoBOil 1OJIH BEIXOZA
MPOIYKTA PEaKIINN

O06001IeHYE ¥ cCUCTEMATU3ALUs 3HAHUMT

bubmmoreka [JOK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael5e8

bu6mmorexa [IOK
https://m.edsoo.ru/00ae1 886

bu6mmorexa [IOK
https://m.edsoo.ru/00aeclae8

bu6mmorexa [IOK
https://m.edsoo.ru/00aelc64

Bbu6nuoreka [JOK
https://m.edsoo.ru/00aelc64

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae1d86

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae35¢6

bu6mmorexa [IOK
https://m.edsoo.ru/00ae3de8

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ael1750



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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Konrponsnas pabora Ne4 o reme
«Baxxuel1me MeTaJlIbl U UX COSTUHECHUI
BenectBa 1 maTepuainbl B TOBCETHEBHOM
KU3HU YETIOBEKa

XUMHUYECKOE 3arpsi3HEHNE OKPY KAIOIICH
cpenbl

Ponp xumMuu B pelieHnu 3KOJI0THYECKUX
npobiem

PeseprubIil ypok. O6001IeHIE 1
CUCTeMaTH3alusl 3HAaHHUH

PesepBubIil ypok. O60011eHIE 1

CUCTEMAaTHU3alUd 3HAHUU

PezepHblil ypok. O0o01IeHNE U
CUCTEMAaTU3aLUs 3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

bu6mmorexa [IOK
https://m.edsoo.ru/00ae3f50

bubmuoreka [JOK
https://m.edsoo.ru/00ae4270

bubmuoreka [JOK
https://m.edsoo.ru/00ae4270

bu6mmorexa [IOK
https://m.edsoo.ru/00ae0d0a

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YHEHUKA

» Xumus, 8 knace/ Pymsutuc I'.E., ®enpaman @.I'., AkiimorepHoe o0IIeCTBO
«M3narensctBo «IIpocBemenue

» Xumus, 9 xknacc/ Pymsutuc I'.E., ®enpnaman @.I"., AkiimonepHoe 00I111ecTBO
«M3parensctBO «IIpocBemieHne

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA
Meroaudeckoe nocooue ayis yuurens. «Benrana-I'pad»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET

http://www.chemnet.ru I'azeta «Xumus» u caiit 1js yautens «5 uay Ha ypok
XUMHW

http://him.1september.ru Enunas xomiexkuus L{IOP: IlpeameTnas koyekius
«XUMUD»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIC
skcriepuMenThl: xumusi. Komnekuust Poccuiickoro o0iieo0pa3oBaTeabsHOTO
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.}FO. Anux6epoBoii

http://www alhimik.ru Bcepoccuiickast oaummnuaia MKOIbHUKOB IO XUMHUH
http://chem.rusolymp.ru Opranuyeckast XuMusi: JIEKTPOHHBIA YUCOHUK 151
CpPEIHEU ILIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: SJIEKTPOHHBIA YUEOHUK
http://www hemi.nsu.ru OTKpBITBIA KOJIETK: XUMUS
http://www.chemistry.ru JIucTaHIiMOHHAs] OTUMITHAAA TIO XUMHH:
TEJICKOMMYHUKAIIMOHHBI 00pa30BaTEeIbHBINA MTPOCKT
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