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HOACHUTEJBHASA 3AIINCKA
IIporpamma pa3zpaéorana B cooTBeTcTBUM ¢ DeepanibHbIM

roCy/IapCTBEHHBIM 00pa30BaTebHBIM CTaHAAPOM OCHOBHOTO OOIIETO
00pa3oBaHus, yTBEPKJACHHOTO MPUKa30oM MUHUCTEpCTBA 00pa30BaHUs U HAYKU
Poccutickoii ®enepannu ot 17.12.2010 Ne 1897 (¢ u3mMeHeHUsIMH), C YIETOM
denepanbHO 00pa30BaTENBHOM MPOrPaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus,
YTBEpXKIAECHHOU NpukazoM MunnpocsenieHus Poccun ot 18 mas 2023r. Ne 370
(manee — ®OIT OO0)

[IporpaMMa 1O XWUMUM Ha YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUA
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBarenbHOM MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHMUsl, MPECTABIEHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe denepalibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YU4ETOM KOHIICTIIIUH TPETIOAaBaHUs YICOHOTO TIpeIMeTa « XUMHSI»
B 00pa3oBaTeNbHBIX Opranm3anuax Poccuiickoit denepanuu.

[Iporpamma 1mo xuMuu Aa€T NPENCTABICHUE O IENAX, OOIIel CTpaTreruu
oOy4yeHusi, BOCHUTaHUS W Pa3BUTHS OOYyYAIOMIMXCA CPEACTBAMU Y4EOHOIO
npeaMera, YCTaHABJIMBAECT 00s3aTeNIbHOE IPEAMETHOE COJICpKaHue,
IpeaycCMaTpuBaeT pacCHpeleeHue €ro Mo KiaccaM M CTPYKTYpUpPOBAHUE IO
pazienaM M TEeMaM IMPOrpaMMbl MO XUMHUHU, OMNPENENAeT KOJUYECTBEHHBIE WU
Ka4eCTBEHHbIEC XapaKTEPUCTUKU COJIepKaHMS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHMHUU C YYETOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKH y4eOHOTO Tporecca, BO3PACTHBIX
0COOCHHOCTEH  00ydYaroImUXCs, OMpeAeNaseT BO3MOXKHOCTA TpeaMeTa A
peanu3anuyu TpeOOBAaHUN K pe3yibTaTaM OCBOSHHUS OCHOBHOW 00pa3oBaTEIHHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakkKe TpeOOBaHMM K
pe3ynbTaTamM 00y4YeHUsI XMMUU Ha YPOBHE LieJiel U3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEJILHOM JIEATEIbHOCTH OOYYalolIErocss MO OCBOEHUIO
y4e0HOT0 CO/IepKaHUSI.

3HaHWE XHMHUHM CIYXXUT OCHOBOW [t (OPMHUPOBAHMS MHUPOBO33PEHUS
oOyyJaromerocs, ero mpejacTaBICHUN O MaTEPUAIILHOM €IUHCTBE MHPA, BAKHYIO
posib UrparoT (GopMUpPYyEMbIE€ XUMHEH MPEICTaBICHUS O B3aMMOIIPEBPAIICHUSX
DPHEPTU M 00 DBOJIOIMU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIOBEUECTBA — CBHIPHEBOW, JSHEPTETHUCCKOM,
MUIIEBOM U 9KOJIOTUYECKON 0€30MacHOCTH, MPOOJIEM 3/IpaBOOXPAHEHUS.

N3yueHune Xumuu:

CHOCOOCTBYET  peaju3allid  BO3MOXHOCTEM  JuIsl  caMOpa3BUTHS U
dbopMHpOBaHUS KYJIbTYpPHI JIMYHOCTH, €€ 00IIeH 1 PYHKITMOHAIEHON TPaMOTHOCTH,

BHOCUT BKJIaJ B (OPMHUpPOBAHWE MBINIJICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB HMX CaMOCTOSATEIBHOM y4yeOHOU  JesiTeIbHOCTH,



HKCIIEPUMEHTAJIBHBIX M HCCIIEJOBAaTEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MIOBCEIHEBHOM JKU3HU, TaK U B IPOGECCHOHATBHON ACSITENbHOCTH;

3HAKOMUT CO CHEHU(UKON HAy4YHOrO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3MJIs1a HA €AUHCTBO MPHUPOBI U YEIIOBEKA, SABJISETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHON rPaMOTHOCTH 00YYaIOLUXCS;

CrocoOCTBYeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHMM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
o0Opa3oBaHue 00y4YarOIMMUXCS.

Jlanuble HampaBiieHUsS B OOYYEHHHM XUMHH OOECNEYMBAIOTCS CHEIU(pUKON
colepXaHusi  y4eOHOro mpeaMera, KOTOPBIA  SIBISETCS — MENarorhu4ecKu
aIalITHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHUU Ha OMPEACIEHHOM 3Tare e
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIer0 00pa3oBaHUsi OpPUEHTUPOBAH Ha
OCBOCHHE OOYYalOUIUMHUCSA CHCTEMbl MEPBOHAYAIBHBIX TMOHATUA XUMHH, OCHOB
HEOPraHWYECKOM XUMUM U HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX [OHATUN
OPTaHUYECKON XUMHH.

CtpykTypa coaepaHHsl MpOTrpamMMbl MO XUMHUHU C(HOPMHUPOBAHA HA OCHOBE
CHUCTEMHOro mnojaxonaa Kk €€ mzyudeHuro. ColeprkaHHe CKIIAJbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKOU
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 1O IPHUHLIMILY
IIOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX NPEACTABICHUN
pPa3HOro ypOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCEIO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. 1. MenzeneeBa kKak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHUS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TMpEeICTaBIeHUH 00 BIEKTPOJUTUYECKON JHUCCOLMAlMU BELIECTB B
pacTBoOpax.

TeopeTnuecknue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJICHHBIX (PaKTOB, Pa3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOIO
YPOBHS K JAPYroMmy, BBINONHAS (YHKIUU OOBSICHEHHS W MPOTHO3UPOBAHMS
CBOWCTB, CTPOCHHSI M BO3MOYKHOCTEU INPAKTUYECKOTO NMPUMEHEHHSI U MOJy4CHUS
M3Y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEACTABICHUS] O XUMHYECKOM COCTABIIAIONIEH HAYYHOU KapTUHBI MUpA B JIOTHKE
€€ CHUCTEeMHOM NPUPOJbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHHIO U
METOJaM IO3HAaHMS B Hayke. M3yueHne XuUMUM NPOUCXOIUT C NPUBJICYEHUEM
3HAHUN M3 paHee M3YyUCHHBIX YYEOHBIX NpeaMeToB: «OKpyKaromuil Mup,
«buosorus. 5—7 kiacce» u «dusnka. 7 Kiacey.



[Ipy w3ydyeHWHM XUMUU MPOUCXOTUT (HOPMHUPOBAHME 3HAHUN OCHOB
XUMHYECKON HAyKH KaK OOJIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOM
JESITEIbHOCTH 4YEJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPHI.
3amada yuyeOHOTrO NpeaMeTra COCTOMT B (POPMHUPOBAHUU CHCTEMBI XUMHUYECKUX
3HaHUN — BaXHEWIHNX (PAKTOB, MOHATHUI, 3aKOHOB U TEOPETHUECKUX TOJI0KESHUH,
JOCTYMHBIX 0000IIEHUI MHUPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B
OpuOOIIEHNHM K HAyYHBIM METOJaM T[IO3HAHWS TPU HU3YYCHHH BEIIECTB U
XUMUYECKHUX peakiuii, B (OpMUPOBAHUH U PA3BUTHU MO3HABATEIBHBIX YMEHUHN U
UX TPUMEHEHUH B YUEOHO-TIO3HABATENFHOW M  y4eOHO-HCCIEN0BATENbCKOM
NeSITETbHOCTH, OCBOCHMHU NpaBUi Oe30macHOro OOpalleHHs C BElIECTBAMHU B
MMOBCEHEBHOM KU3HMU.

[Tpu u3yyeHun XMMHUHM HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE NPUOOPEIH TaKue IEeIH, KaK:

— (¢GopMUpOBaHHE WHTEIUIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHNI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPUHSATHIO PELICHHH,
CHOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOUIMMCS yCIOBUSAM KU3HH;

— HampaBJCHHOCTh OOYy4YeHHMs Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
00y4arommxcsi K CaMOCTOATENbHOM IO3HABATENIbHOW NEATENbHOCTH, HAayYHBIM
METOAaM TMO3HAaHUSA, (OPMHUPYIOIIUM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUHU;

— obecrnieueHue yciaoBUM, CIOCOOCTBYIOMUX MPUOOPETEHUIO 00YYaIOIUMHUCS
OTbITa Pa3HOOOPA3HOHN JESATETHbHOCTH, TMO3HAHUS W CAMOIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE IS
pa3IMYHBIX BUAOB JESTEIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHAIBHOW W  €CTECTBEHHO-HAYIHOM
TPaMOTHOCTH, B TOM WYHCJIE YMEHHH OOBSCHATH M OILICHWBATH SIBJICHUSA
OKpPYKAIOIIeT0 MHpPA, WUCIIONB3YysS 3HAHWUS U OMBIT, MOJTYYCHHBIE MPU H3YYCHHUU
XUMUH, TPUMEHATh WX MPH pElIeHHH NpoOJeM B MOBCEIHEBHOM >KU3HU H
TPYAOBOM AESITEIBHOCTH;

— (dopmupoBanue y OOy4aromUXCs TYMAHUCTUYECKUX  OTHOILCHHH,
NOHUMaHHUS LEHHOCTH XUMHUYECKUX 3HAHUU JJs BBIPAOOTKH HKOJIOTUYECKU
11eJ1IecO00pa3HOr0 TOBEACHUS B OBITY M TPYIOBOW JEATENBHOCTH B IIEJAX
COXPAHEHUS CBOETO 3I0POBBS U OKPYKAIOWIEW PUPOJHON CPENBL;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOoduis ¥ HAMpaBIEHHOCTH AATBHEHIIETO
oOyJeHwUs.



OOmiee 4YMCIO 4YacoB, OTBEAEHHBIX I H3YYEHUS XUMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pazoBanms, coctaBiseT 136 yacoB: B 8 kitacce — 68 gacoB (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJCIIO).



COAEPKAHUE OBYUEHUSA

8 KIIACC

IlepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEJIOBEKAa. XMMHS B CUCTEME HAYK.
Tena wm BemectBa. duU3MyUecKUEe CBOWCTBA BEIIECTB. ArpEeraTHOE COCTOSTHUE
BemecTB. [loHsiTHE O MeToAax Mo3HaHMsS B XUMHH. UHCTbIe BEIIECTBA U CMECH.
CriocoObl pa3ziesieHust CMeceil.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE »dJeMeHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U Cl0XKHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas (opMyna. BaleHTHOCTH aTOMOB XUMHUUYECKUX HJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHoOcHUTeNbHAas aTOMHas Macca.
OTHocHTeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi J10Ji1 XUMUYECKOTO dJIeMEHTa B
COEIMHEHHH.

KomnuectBo BemectBa. Moisib. MonsipHas macca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUN.

duzryeckre U XMMUYECKUE SIBJICHUS. XUMUYECKasl peakius U €€ MPU3HAKU.
3aK0H COXpaHEHHWS MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Kiaccudukarms
XUMUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KCHHUSI, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus: ¢ J1abopaToOpHbIM O00O0PYAOBAHUEM, U3YUEHUE U OINKCAHUE
¢uznyecKkux CBOMCTB OOpa3lOB HEOPTaHWYECKUX BEIIECTB, HAONIOIECHUE
¢u3nueckux (IJIaBJEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUICHUE M KOHACHCAIMS BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKU, B3aUMOJICHCTBUE MeJa ¢ KUCIOTON) SIBJICHUM, HAOIIOACHUE U
ONHUCAaHWE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX PEaKIui (pa3sioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHON KUCIOTHI C XJOPUAOM Oapusi, pa3ioXeHHe THAPOKCUAA
menu (I1) mpu HarpeBanuu, B3auMoJIecTBUE xkele3a ¢ pacTBopom conu meau (1),
U3y4YeHHUE CIOCOOOB pa3JesieHHs] CMEcel: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BbINIApUBAHUE, AUCTHILISAIMSA, XpoMaTorpadusi, MpoBeJeHUE OUYUCTKH MOBapEHHOU
coiid, HaOJIOJEHWE U  ONHUCAHHE  pPEe3yJbTaTOB  IPOBEACHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsI MacChl, CO3JAaHUE MOJENEH MOJEKYII
(IrapocTepKHEBBIX ).

Baxueiiime npeacraBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucimopoa — ajieMEHT M MPOCTOE
BemecTBo. HaxokmeHwe Kuciopoia B TpUPOAE, (PU3WUYecKHe W XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Okcuzabl. Ilpumenenue xkucnopoga. CrnocoObl



MOJYYEHUs] KHUCIOpOJa B Ja0Opatopud U MOpoMbIIUIeHHOCTH. Kpyrosopot
Kuciopoaa B mpupojie. O30H — alyioTpoIiHasi MoAu(pUKaIUs KUCIOPOa.

TemnoBoit 3¢(deKT XUMHUECKON peaklnu, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bopopon — nsnemMeHnT m mpocroe BemiecTBO. HaxoxkneHuwe Bomopona B
npupoae, GU3MYECKHEe ¥ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipablit 00bEM ra30B. Pac4€Tsl M0 XUMUYECKUM YPAaBHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kak pactBoputesib. PacTBOpHI.
HacpilieHHbIE ¥ HEHACBIINIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpe. XUMHUUECKUE CBOMCTBA BOAbI. OCHOBAHUSI.
Ponp pacTBOpoB B IpUpOZE U B KU3HU 4YesioBeKa. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemuHenmit. Oxcumsl. Knmaccuduxarms
OKCHUIOB:  cojieoOpasytonue (OCHOBHBIC, KHCIOTHBIC, aMQpOTEpHBIE) U
HecosieoOpasyromue. Homenknatypa oOkcuaoB. Du3nwdyeckne ©W XUMHUYECKUC
cBOMCTBa OKCHUIOB. [TomydyeHne okcuIoB.

OcHoBanus. Knaccudukanuss ocHOBaHHMM: IMENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHmii. PHU3MYECKHME W XUMHUYECKHE CBOMCTBA
ocHoBaHuM. [lomyueHne ocHOBaHMI.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKHE CBOMCTBAa KHUCIOT. Psn aktuBHOocTM MetayuioB H. H. bekerona.
[TonyuyeHne KUCIOT.

Conu. Homenknarypa coseil. @usnyueckue U XUMUYECKHE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eHeTnuecKkas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COEAUHEHHU.

Xumuyeckuii IKChepumenm:

Ka4ECTBEHHOE OMPECICHUE COAECPKAHUS KACIOPOJa B BO3AyXE, MOIYUYECHHUE,
coOupaHue, paclio3HaBaHWE W M3Y4YEHUE CBOMCTB KHUCIOPOJa, HAONIOJEHUE
B3aUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCIOBUA BO3HUKHOBEHUS U
MpeKpalieHus TOpeHus (mo)apa), O3HaKOMIIEHHE ¢ oOpasllaMH OKCHIOB U
OMHMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHue, pACIO3HABAHUE M H3yUYCHUE
CBOWCTB BOJIOpOJia (rOpeHue), B3auMoJeicTBUe Bojioposa ¢ okcujpoM meau (1)
(BO3MOXHO HCITOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOACHUE O0pa3IloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHUSI BEIECTB C
pa3IMYHOM PAcCTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM
MacCcOBOW J0JIed pacTBOPEHHOTO BEIIECTBA, B3AMMOJCHCTBUE BOABI C METAINIAMHU
(HaTpyeM ©  KajibllueM) (BO3MOXXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



UCCJIEIOBAaHUE O0pa3loB HEOPraHWYECKHX BEIIECTB Ppa3JIMYHBIX KJIACCOB,
HaOJI0ICHUE U3MEHEHHUsI OKPACKH MHAMKATOPOB B PACTBOPAX KHCIIOT W ILIEJIOYEH,
uzydeHue B3aumojercTBua okcuga mean (II) ¢ pacTBOpoM cepHOUM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPeaklUWil HEUTpaln3aluM, IOJyYCHHE HEPACTBOPUMBIX
OCHOBaHH, BBITECHEHHE OJHOTO METAJUla JIPYTHMM K3 PacTBOpa COJU, PELICHUE
DKCHEPUMEHTAIBHBIX 3a1ad MO TeMme «BaxHeumMe KIaccbl HEOPraHWYECKHUX
COEIUHEHUI.

Iepuoanueckud 3axkoH u llepumogmuyeckasi cucreMa XUMHYECKHX
yiemenToB JI. NU. MengeneeBa. CtpoeHne aTroMoB. XHUMHYECKasi CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBbie TOMBITKM KiIacCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [loHsTHe O
IpyINIax CXOJHBIX 3JEMEHTOB (LIEJIOYHbIE W IIEJIOYHO3EMENIbHBIE METAIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEepHbIE OKCUIbI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuonHas ©  JiUMHHONEepuoAHass  (OpMBbI
[lepnoguueckon cucteMbl xumudeckux 3nemenToB [[. Y. Menneneesa. Ilepnonasr
u rTpynnbl. Du3znyeckuil CMBICH MOPSAJKOBOTO HOMEpPA, HOMEpPOB NEpPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTponsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JIOYeK aTOMOB IepBbIX 20 XMMHUYECKHX 3IJIEMEHTOB
[Tepuomnueckoun cucremnl . WM. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 110 ero nosoxeHur B [lepuoanueckon cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUs pPaJnyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOKCTB IO IPyNIaM U EPUOJAM.

3nauenue [lepuoanueckoro 3akona u [lepruoguueckoil CUCTEMbI XUMHUYECKHUX
AJIEMEHTOB U Pa3BUTUs Haykh W npaktuku. [l. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuueckass cBsi3b. KoBasieHTHas (MOJisipHAss M HENOJspHasl) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKHUX JIEMEHTOB. IOHHas CBSI3b.

Crenenp  okucieHus.  OKHCIHUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Tponecchl OKUCIIEHUSI K BOCCTAHOBIIEHUS. OKUCIUTENIA U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB BEIIECTB METAUIOB U HEMETAJJIOB, B3aUMOJCHCTBUE
TUAPOKCUIA [MHKA C pPAacTBOpPaMM KHUCJIOT M WIENOYEH, NPOBEICHUE OIBITOB,
WUIIOCTPUPYIOLIUX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiuu pazioKeHHs], COSTUHEHU).

Mescnpeomemmnbnie ceasu



Peanmusanuss MeXnpeIMETHBIX CBSI3€M NP W3YYEHHMM XMMHM B 8 KJlacce
OCYILIECTBIISIETCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUHN, TAK U MOHSATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJI1 OTJICIBHBIX MPEAMETOB
€CTECTBEHHO--HAy4YHOTO LMKJIA.

OO61mue ecTecCTBEeHHO--HAYyYHbIC TTOHATHS: HAyYHBIM (hakT, TUIoTe3a, TEOpusl,
3aKOH, aHalW3, CHHTE3, KiIaccu(uKanus, TMepuoaUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

duznka: marepus, aTroM, D3JIEKTPOH, IMPOTOH, HEWTPOH, HOH, HYKIH],
M30TOIIbI, PAAUOAKTUBHOCTb, MOJICKYJA, SJICKTPUUYECCKUM 3apsl, BEIIECTBO, TEJIO,
00bEM, arperaTHOE COCTOSIHHE BEIECTBA, a3, (GU3UYECKUE BEITMYHUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IUIAHEThI, 3BE3/1b1, COJHIIE.

buonorus: porocunTes, npixanue, obuocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpANbl, TOPHBIC IOPOJIHI,
MIOJIE3HBIE UCKOTIA€MbI€, TOTJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasl peaKUMs

[lepnognueckuit 3axoH. [leproauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOMCTB
XUMHYECKUX DJIEMEHTOB TMEPBbIX TPEX IMEPHUOJIOB, KM, KaJdblMs U MX
COCIMHEHUI B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepumoamueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJbl XHMHYECKOW CBSI3U. THUMBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTAJIMYECKON PEIIETKU U
BHUJIa XUMHYECKOM CBSI3H.

Knaccudukainys m HOMEHKIaTypa HEOPTraHWYECKUX BEMIECTB. XHUMHUYECCKUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCS K PpAa3JWYHBIM KJIacCaM HEOPTraHUYECKUX
COCJIMHEHU, TeHETUYECKas CBA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukaiys XuMUYECKUX PEaKIIUN MO pa3IMYHbIM IPU3HAKaM (110 YHCITy
U COCTAaBy YYacTBYIOUIMX B pPEaKIMHU BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
W3MEHEHUIO CTEMEHEW OKHMCIICHUS XMMHUYECKUX AJIEMEHTOB, IO 00paTUMOCTH, MO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUYECKUE
ypaBHEHHS.

[Tonarne o ckopoct XuMuuecko peakiuu. [loHsTne 00 oOpaTUMBIX H
HEOOpATUMBIX XUMHUYECKUX peaknusix. [IoOHSITHE 0 TOMOTEHHBIX U TeTEePOTeHHBIX
peakuusx. [lonsarne o karammse. [IonsTre 0 xumuueckoMm paBHoBecun. DaKTOPHI,
BJIUSIIOIIME HAa CKOPOCTh XUMHMYECKOM pPEaKIMW M IOJ0KEHHUE XUMHUYECKOIO
paBHOBECHS.

OKHMCIUTEIbHO-BOCCTAHOBUTENIPHBIE ~ pPEaKIMK,  AJICKTPOHHBIM  OaylaHC
OKHCJIUTEIbHO-BOCCTAHOBUTEILHOM peaKuum. CocraBnenne YpaBHEHUN



OKHUCJIUTENbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HCIOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OataHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMAIIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C PA3IMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHs auccouranuu. CUIIbHbBIE U ClIa0ble SJIEKTPOJIUTHI.

Peakuuu nonHoro oomMeHa. Y ClioBUs MPOTEKAHUSI peakluii MIOHHOTO OOMEHa,
NOJIHBIE M COKpAIUEHHbIE MOHHBIE YpaBHEHHs peakuuii. CBoilCTBa KHUCIOT,
OCHOBaHMM U COJied B CBET€ NPEACTABICHUM OO0 DIEKTPOIUTHUYECKON
nuccounanuu. KauectBeHHble peakiini Ha MOHBL. [[oHSATHE O THapOIN3E CONE.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJIENSMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKHX
BEILIECTB — META/VIOB M HEMETauloB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pPEaKIUu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DSIEKTPONPOBOIHOCTU
pPacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMALMNA KHCIOT, WIENOYEed M COJIEU
(BO3MOXHO  HCHOJB30BAHME  BUJEO MaTEpPHAIOB), MPOBEJACHHE  OMbITOB,
WUIIOCTPUPYIOIIUX ~ NPHU3HAKM  OPOTEKaHWS  peakuuii HOHHOro oOMeHa
(oOpa3oBanue ocaaka, BbIJIEJIEHUE Tas3a, oOpa3oBaHHWE BOJbI), OIbBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peaklMK pa3yIoKEHHUs, COCIMHEHNs), PACIO3HABAaHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOLIBIO KAayeCTBEHHBIX PpPEAKUUMHA HAa  HOHBI, PEIICHHE
AKCHEPUMEHTAJIbHBIX 3a]1a4.

HemeTayibl 1 MX COeIMHEHUS

OO6mast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne u (pu3nuecKkue CBONCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aMMOJIEHCTBUE C METaUIaMU, HEMETa/laMH, I[Ieso4amMu). XJIIOPOBOIOPO/I.
ConsiHasi KMCIIOTa, XMMUYECKHE CBOMCTBA, IMOJYyYEHUE, NpUMEHEHHE. [lelicTBue
XJIOpa ¥ XJOPOBOJOPOJA HA OpPraHu3M 4eloBeKa. BaxHeumme XJIopuabl U UX
HaXOXKJEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31emMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (pu3myecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOIU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYecKue cBoicTBa cepbl. CepoBOAOpO, CTpoeHHue, (U3NYECKUe U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kucioTa, (QuU3MYECKHMe M XUMHUYECKHE CBOWCTBa (00mMe Kak
MpEeACTaBUTENS KJjacca KHUCJIOT U crnenuduyeckue). XUMHUECKUE pEeaKIUu,
JeXalyue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a TMOJIYy4YeHUs CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil kUcIOThl. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl pEaKIUs Ha



cynear-uon. Haxoxaenwe cepbl U €€ COEAMHEHWH B TpUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Ccpefbl COCNMHEHHSIMHU Cepbl (KUCIOTHBIE JTOXKIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OOwmiast xapakrepucTuka 3j1eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIECHUSA. A30T, paclpoCTpaHEHHE B MPUPOIE,
dusznyeckue u xuMudeckue cBoicTra. KpyroBopot a3ora B mpupoae. AMMUakx, ero
buznyecKkrue 1 XMMHUYECKHE CBOMCTBA, OMyYyeHUE U mpuMenenne. Conu aMMoHus,
uX pU3NYECKUe U XUMHUUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuys Ha
MOHBl aMMOHHS. A30THas KHUCJIOTa, €€ MoJlyueHue, (PUu3nueckue M XUMHUECKHE
CBOIicTBa (OOLIME KaK MPEICTaBUTENs Kjacca KUCIOT U CHEU(PUYECKUE).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAJIbHBIX
yaoOpeHuil. XuMHUECKOE 3arpsi3HEHUE OKPYKaIoIIe cpebl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3AyXa, NHOuBbl U BonoémoB). docdop,
ajoTpornsbele Moaupukamuu ¢ocdopa, (uU3MUECKUEe M XMMHUYECKUE CBOWCTBA.
Oxcun pochopa (V) u dhochopras kuciaora, GU3NIECKHE U XUMHUIECKUE CBOMCTBA,
nonyuenue. Mcnons3oBanue pochaToB B Ka4eCTBE MUHEPAIBHBIX yI00pEHUIA.

OOmas xapakrepuctuka 31emMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XapakTEepHbIE  CTENEHU  OKHUCIEHUA.  YIJIEpOoJ,  aUIOTPOIHbIE
Moau(duUKalMM, pPAcIpOCTpaHEHHE B NPUpPOJE, (PUINYECKUE U XUMHUYECKHE
cBoiictBa. Ancopomusi. Kpyrosopot yraepona B npupozae. OKCuibl yriaepojaa, ux
duznyeckne W XUMHYECKHE CBOWCTBA, JACWCTBHE Ha JKUBBIE OPTraHU3MBI,
NOJIyY€HUE U MPUMEHEHHE. DKOJOIMYECKHE MpPOOJIEMBI, CBS3aHHBIE C OKCUIOM
yraepoaa (IV), rumoreza r1y100ampHOrO MOTEIUIEHUS KJIMMAaTa, MapHUKOBBIN
3¢ ¢ekT. YronbHas KUCIOTa U €€ CONu, UX (PU3NYECKUe U XUMUYECKUE CBOMCTBA,
noJlydeHue u npuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHne KapOOHATOB B OBITY, MEIULIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO3MCTBE.

[TepBoHayabHbIE TOHATHSA 00 OPraHUYECKUX BEUIECTBAX KaK O COEIMHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUJIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (yrojib, MPUPOIHBIA Ta3, HEPTH),
OPOAYKTHl WX mepepaboTku (OE€H3UH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTMYECKN Ba)KHBIX BEILIECTBAX: KHUpaxX, OeNKax, yrieBojgax — U ux
poiM B OKM3HM 4YeJIOBEKAa. MarepuallbHOE €IUHCTBO OPraHu4ecKuX MU
HEOPTraHUYECKUX COCTUHEHUN.

Kpemuuii, ero ¢Qusuueckue M XUMHUYECKHE CBOWCTBA, IOIYyYCHUE W
npuMmeHenne. CoenuHeHUs KpeMHUs B mnpupoje. OOmme mnpeactaBieHUs 00
okcuzae kpemuus (IV) u kpemHueBoit kucinore. CUIMKAThl, UX HCIOJIb30BAaHUE B
OBbITY, B NMPOMBIIUIEHHOCTU. BaxkHeilline CTpouTeNbHbIE MaTepualbl: KepaMHKa,



CTEKJIO, IIeMEeHT, 0eToH, >kene300eToH. [Ipobrempl 6€30MacHOrO MCMOJIb30BAHUSA
CTPOUTEIBHBIX MaTEPUAJIOB B IOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3o0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPHUI-UOHBI U HAOIIOJACHUE MPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpaXKarouiue (PU3NYECKUE M XUMUYECKHE CBOMCTBA
raJlor€HOB M HX COEJIMHEHHI (BO3MOXXHO MCIOJIb30BAHUE BUIECOMATEPUATIOB),
O3HAKOMJIEHHE ¢ oO0pa3laMud XJOpUIOB (TaJOT€HHUZIOB), O3HAKOMJIEHHUE C
obpasmlamMu  ceppl W €€  COCIMHEHUSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIOICHUE TIpoliecca OOYTIIMBaHUs caxapa Ioj JAeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOThI, HW3Y4YEHHWE XUMHYECKUX CBOMCTB
pa30aBICHHOI CEPHOI KUCIOTHI, MPOBEICHUE KAYECTBEHHON PEaKIui Ha CyIb(aT-
MOH W HAOJNI0JIeHWE MpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3NYECKUMU
cBoMcTBaMH a3zora, (ochopa M uX coeauHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX B (HochopHBIX ymoOpeHuil, mogydeHue,
coOMpaHue, pacno3HaBaHWE MW HW3YYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
Ka4yeCTBEHHBIX PEAKIM Ha MOH aMMOHHS U (hocaT-MOH M M3YYCHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOICMCTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTBI C MEMIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), U3Yy4YEHHE MoZeNen
KPUCTAJUTMUECKNX PEmIETOK anmasa, Tpadura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCcOpOLMKU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJiyueHue, coOupaHue, pacrlo3HaBaHUE M M3yUEHUE
CBOMCTB YTJIEKUCIIOTO ras3a, MpOBEJCHUE Ka4eCTBEHHBIX peakIuil Ha KapOoOHAT U
CUJIMKaT-UOHbl W H3YyYEHUE IMIPU3HAKOB HX TMPOTEKAHUs, O3HAKOMIIEHHUE C
OPOAYKUMEH CHJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 no teMe « BaxkHene HEMETAIUIbl U KX COCTMHEHUS.

MeTaJibl 1 X COeIMHEHUS

OO61mast XxapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepmommyeckor cucreMe XUMHUYECKMX dieMeHToB [[. U.
MenpeneeBa u ctpoeHuss aToMoB. CTpoeHHe MeTaioB. MeTamyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKass  PEmETKA.  DIEKTPOXUMHYECKUU Pl
HaMpsHKeHUN MeTauioB. OU3nyecKkrue U XMMUYECKHUE CBOMCTBa MeTayioB. O01ue
CIoCcOoObl TMOJy4YeHusi MeTauioB. [loHSATHE O KOpPpO3UM METauIOB, OCHOBHBIE
crocoObl 3amuUThl MX OT Koppo3uu. CmaBbl (CTanb, YyryH, JIOPaTOMUHHA,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[lenoynble MeTawbl: MOJNOXKEHHE B llepnonnueckoil cUCTEME XUMHUUYECKUX
sanementoB . . MengeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIEHHUE B IMPHUPOJE.
duzryeckre U XMMUYECKUE CBOMCTBA (HAa mMpuMepe HaTpus U Kajus). OKcuiabl u



TUJIPOKCUABI HaTpus W Kanud. lIpuMeHeHne WEenoYHbIX METAUIOB M HUX
COCJIMHEHU.

[[lenoyHno3emenbHblE METAUIbI MAarHMid M KalblMH: IIOJIOXKEHHE B
[Tepuognueckon cucreme xumudeckux snemeHToB . M. MenaeneeBa, crpoeHue
UX aTOMOB, HaX0XJIeHHE B rpupoae. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxuelinue coequHEHUs Kaublus (OKCHJA, THUIPOKCUI, COJH).
JKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS.

AJrOMUHHUIN: TIoN10)keHue B [lepnoanyeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXICHUE B Ipupone. PU3UUECKue U
XUMHUYECKHE CBOMCTBA altOMUHUSI. AM(POTEpHBIE CBOMCTBA OKCHAA U THAPOKCH]IA
ATIOMUHHS.

Keneso: nonoxenne B [leprognueckon cucteMe XUMHUYECKUX SIIEMEHTOB /.
N. MeHnneneeBa, CTpOECHHE aToMa, HAXOXIeHUWE B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. Okcuibl, rTuapoKcuabl U conu xenesa (1) u sxenesa
(IIT), nx cocra, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ OOpa3llaMu METaUIOB W CIUIaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3UH  METALUIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KaJIbIUSI W HATpus C BOJIOM (BO3MOXKHO HCIIOJb30BAHUE BHUIACOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXHO  HCIIOJB30BAaHME  BUACOMATEPUAJTIOB), TMPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajblMs, AJIFOMUHUS, LIMHKA, JKEJe3a
(IT1) u xxene3a (I11), meau (I1), HAOMrOAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAMU HATpus, KaJlus U Kaiablus (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOWCTB TMAPOKCHUIA ATIOMUHUS
Y TUIPOKCUJIA IMHKA, PELIEHUE SKCIIEPUMEHTANIBHBIX 3a]a4 10 TeMe «BaxHerlne
METAJUJIbl U KX COCOUHEHHUS.

XHMHUA M OKpPY:KaoUIas cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeNOBEKa. be3omacHoe
UCIIOJB30BaHUE BEILIECTB M XUMHYECKUX peakuuil B ObITy. [lepBas momoris npu
XUMHYECKUX 0KOrax U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HeHUE OKpYyXaroleid cpeabl (mpeaeiabHas AOMyCcTUMas
KOHIIeHTpalus BemiecTs, aaiee — [1/IK). Ponb xuMun B pemieHHN 3K0JI0THYECKUX
npobem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbBIE
MaTepualbl).

Mestcnpeomemnmnuie ceasu



Peanmmsanuss MeXnpeIMETHBIX CBSI3€W NPU W3YYEHHMM XMMHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BaHWE Kak OOMIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUN, TaK U TIOHATUH, SBJSIONINXCS CUCTEMHBIMHU JI OTIEIBHBIX MPEIMETOB
€CTECTBEHHO--HAay4YHOT'0O IUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAy4YHbIH (PaKT, TMIIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHHTE3, KiIaccu(puKaluus, TEPUOANIHOCTh, HAOIIOIEHUE,
OKCIEPUMEHT, MOJCIMPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MNaPHUKOBBIN
ek, TEXHOIOTHS, MaTEPHUAITHI.

®dusuka: Marepusi, aTroMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ,
U30TOIbI, PaJUOAaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUH 3apsij, MNPOBOJHUKH,
MOJYIPOBOJIHUKH, ~ AUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeEl0, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, T'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAs
pemérka, CIulaBbl, (pU3MYECKHE BEIMYMHBI, €AMHULIBI U3MEPEHUS, KOCMHUUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocuntes, npixanuwe, Ouocdepa, dKOCHCTEMA, MUHEPATHHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaANIbl, TOPHBIE MOPOJBI,
I0JIE3HbIE UCKOIIaeMbl€, TOIJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS IMPOrPaMMbl OCHOBHOTO OOIIETo
00pa3oBaHMs OCTUTAIOTCS B XO0J€¢ OOYYCHHS XUMHH B E€IUHCTBE Y4YEOHOW W
BOCHUTATEJILHOMN JESATEIBHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUINCKUMHU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
o0IIecTBe MpaBWIaMH W HOPMaMU TOBEJCHUS M CIIOCOOCTBYIOT IIpoIleccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U COITHATA3AITUN 00 yJAFOIITIXCS.

JIuyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYy4YarOUIUXCs
PYKOBOACTBOBATbCSl CHUCTEMOW TO3UTHUBHBIX I[IEHHOCTHBIX OpPHUEHTALMN U
pacCIIMpPEHUE OMbITA ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIC B YACTH:

1) mIaTpUOTHYECKOT0 BOCIIMTAHMSL:

LIEHHOCTHOT'O OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
¥ HAy4YHOMY HACJIEAWIO, MOHWMAaHUS 3HAYCHHS XUMHUYECKOM HAYKH B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOM HMHQpopmMaruend o
MEePEIOBBIX JIOCTHXKEHUSIX M OTKPBITUSIX MHUPOBOM U OTEUECTBEHHON XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABICHUSI O COLUAIBHBIX HOPMaxX MW MpaBWwiIaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJUIGKTHBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIICCTBEHHO
MOJIC3HOM,  yueOHO-UCCIAEA0BATEILCKOM, TBOPYECKOM W JAPYrHX  BHAAX
NEeATETLHOCTH, TOTOBHOCTH K Pa3sHOOOPAa3HON COBMECTHOW MEATEIBHOCTH TIPH
BHITIOJITHCHUH YYCOHBIX, TO3HABAaTEIbHBIX 3a/ad, BBINOJIHGHUA XWMHUYECKHUX
AKCTIIEPUMEHTOB, CO3IaHUN YUECOHBIX MPOCKTOB, CTPEMJICHUSI K B3aUMOIIOHUMAHUIO
W B3aMMOIIOMOIIM B TIpoIecce ITOM Y4eOHOM NesATEIbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TMOBEJCHUE M TMOCTYNIKH CBOMX TOBAPHINEH C TMO3ULHHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHUA:

MHPOBO33PEHUYECKHE TPEJICTABICHUSI O BEUIECTBE M XUMHUYECKOW PEaKIINH,
COOTBETCTBYIOIIIME€ COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKM M COCTaBISAIOILINEC
OCHOBY JJI1 TIOHUMAaHUs CYIIHOCTH HAy4YHOW KapTUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJIBI, B3aUMOCBS3SX YEIOBEKA C
MIPUPOHOM CPENION, O POJIM XMMHUHU B TTIO3HAHUM ITUX 3aKOHOMEPHOCTEH;

M03HABaTEIbHBIE MOTHUBBI, HAITPABJICHHBIE HA MOJYYCHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIC I OOBSICHEHHUS HAOJIOMaeMBbIX IMPOIECCOB M SBIICHHM,
MO3HABATENbHON, WH()DOPMAITMOHHOW W YUTATEIBCKOW KYyJIbTYpHl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM pabOThl € Yy4YEOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypO, MTOCTYNHBIMA TEXHHYECKHMMH CpEJACTBAMH HWHGOPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHMI0O M TO3HAHUIO, JHO003HATEIBHOCTh, TOTOBHOCTH W
CHOCOOHOCTP K  €aMOOOpa30BaHUIO, MPOEKTHOM M HCCIEeN0BaTENbCKON
NESTEIbBHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBIEHHOCTH U YpOBHS OOy4eHHUs B
JIaIbHEHIIIEM;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

OCO3HAaHUE ILEHHOCTH JKU3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKM Ha 37I0pOBBI 00pa3 >KM3HHU, OCO3HAHME IOCIEACTBUI U
HENPUATHE BPEIHBIX NPUBBIYEK (YIIOTPEOICHUS aJIKOr0JIsl, HAPKOTUKOB, KYpEHHUS),
HEOOXOIMMOCTH COONIIOJIEHUsI TpaBui 0OE30MacHOCTH TMpH  oOpalieHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY M pPEaJIbHOM KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEPEC K MPAKTUYECKOMY M3YUYEHUIO Npodeccuil U Tpyia pa3iudyHoro poja,
yYBaXEHUE K TPyAYy U pe3yibTaTam TpPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHUS TPEAMETHBIX 3HAHUW MO0 XHMHH, OCO3HAHHBIM BBIOOD
WHINBUIYAIbHON TPACKTOPUH MPOIOIDKEHHUS 00pa30BaHUs C yUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHHM, OOIIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
ycHemHol npoecCuOHANBHON AESITEIbHOCTU U Pa3BUTHSL HEOOXOIUMBIX YMEHUH,
TOTOBHOCTD aJalTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIeCO00Pa3HOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHHKY
JKU3HM Ha 3emile, OCHOBE €€ CyLIECTBOBAaHUs, IOHMMaHUE [IEHHOCTH 310POBOTO U
Oe3omacHOro o6Opas3a KHU3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$u3nYeCKOMY M TICHXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOIIOCHUS
npaBui 0€30MMACHOIO MOBEEHUS MTPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYALHSIX,
YTPOXKAKOLIUX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH NMPUMEHSATH 3HAHUS, MOJIy4aeMble IPU W3YYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOJIHON CPENOU, JIsl ITOBBIICHUS
YPOBHSI  3KOJIOTUYECKOM  KYJbTYpbl, OCO3HaHUS TJIOOAJIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJEM M MyTeHd HMX PELIEeHUs NOCPEICTBOM METOJOB XHWMHH,
DKOJIOTUYECKOTO MBIIUICHHs], YMEHHSI PYKOBOJCTBOBATHCS UM B IO3HABaTEIbHOM,
KOMMYHUKATUBHOM M COLMATIbHOM IPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeIMETHBIX pE3yJbTAaTOB BBLACIAIOT 3HAYUMBbIE IS
(GopMUpOBaHHS MHPOBO33PEHUS OOILIEHAYyYHbIE MOHATHS (3aKOH, Teopus,
IOPUHLINIL, TUIIOTE3a, (PaKT, CUCTEMA, IPOLECC, IKCIIEPUMEHT U JPYroe.), KOTOphIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMpeIMeTax M IO3BOJISIIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEIMETOB (POPMHPOBATH MPEACTABICHUE O IEIOCTHOU



HAay4YHOUW KapTHHE MUpA, U YHUBEpCAJIbHbIC yueOHbIC AEHCTBUS (MO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), KOTOpHIE oOecneunBaoT (HOpPMHPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEILHOMY IUIAHWPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE HeiiCTBHS

ba3oBble Jornyeckue JaelicTBUA:

YMEHHUSI HCIOJIb30BaTh MNPUEMBI JIOTHUYECKOTO MBIIUIEHUS IPU OCBOCHUU
3HAHWN: PACKPBIBATh CMBIC] XUMUUYECKUX TOHATHM (BBIJACIATH MX XapaKTEPHBIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMHU IOHSTHUSMH), UCIOJb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(UKANNK XUMUYECKUX BEIICCTB U XHUMHYECKUX PEAKIIHMA,
yCTaHABIMBATh MPUIUHHO-CIICACTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTHUECKHE PACCYXKJCHHS (MHIYKTHBHBIE, JETyKTUBHBIC, 110 aHAJIOTHH),
JIeJaTh BBIBOIBI U 3aKJIIOUCHUS

YyMEHHUE TMPUMEHSATH B TMPOIECCEe TMO3HAHUS TMOHATUS (NPEIMETHBIE U
METanpeIMETHbIEC), CAMBOJIMYECKHUE (3HAKOBBIEC) MOJIENIU, UCIIOJIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHbBIE TTPEACTABICHUS —
XUMHUYECKUH 3HaK (CHMMBOJ DJIEeMEHTa), XUMHuYeckas (opMysia W ypaBHEHHE
XUMHAYECKOW peaklui — MPU PElIeHUH Y4yeOHO-TI03HABATEIbHBIX 3aj1a4, C Y4ETOM
ATUX MOJEIBHBIX MNPEACTABICHUN BBISBIATh U XapPAKTEPU30BATH CYIIECTBEHHBIC
MPU3HAKHA W3Yy4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMUYECKUX PEaKIIH,
BBISBJIAITh  OOIIME  3aKOHOMEPHOCTH, TIPUYMHHO-CIEJACTBEHHBIE CBSI3M U
MIPOTHUBOPEYUMS B U3YyUAEMBIX MPOIIECCAX U SABJICHUSIX.

Ba3oBbIe uccieaoBaTe/ILCKHeE 1eCTBUA:

YMEHHUE MCIOJIb30BATh IMOCTABJIICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KA4eCTBE OCHOBBI ISl (POPMHUPOBAHUS THUIOTE3BI I10
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

pUOOpPETEHUE OIbITa 110 IUIAHUPOBAHUIO, OpPraHU3aIlMd W IPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOMoJaTh 3a XOJ0M Ipoliecca,
CaMOCTOATENIbHO MPOTHO3UPOBATh €ro pe3yiibTar, GopMyJIUpOBaTH 00OOIIECHHS U
BBIBOJIBI 110 PE3YJbTATAM MPOBEAEHHOIO OIbBITA, UCCIEAOBAHUS, COCTABIIATh OTUET
0 TpoJieJIaHHOM paboTe.

Pa6ora ¢ nndpopmanmeii:

yMEHUE BBIOMpATh, aHAMM3UPOBATh M HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, TOIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIEpXkKaHUs, CIpPaBOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KpPUTHYECKH OIIEHUBATh IPOTUBOPEUYHBYIO U
HEJIOCTOBEPHYIO0 HH(POPMAITHIO;



YMEHHE MPUMEHSITh Pa3IUYHbIE METOJBI W 3alpOChl MPU MOHWCKE M OTOOpE
UHGOpPMAIlMU U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX JUIS BBIMOJTHEHUSA
y4eOHBIX U TIO3HABATENBHBIX 33/a4 OMpPeNeIEHHOrO THIIA, TPUOOPETEHHUE OIbITa B
00JlaCTH  UCHOJIb30BaHUSI  MHMOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBJIAJICHUE KYJIbTYPOU aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (POpMY MpeacTaBieHrs HHPOPMAIUN U
WLTIOCTPUPOBATh pEIIaeMble 3aJaydl HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu ¢popmamMu rpaduKu U UX KOMOHWHAIUSAMU,

YyMEHUE UCIOJIb30BaTh MW aHAJU3UpPOBaThH B IIpolecce Y4YeOHOW U
UCCJIEIOBATENLCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBAa M TPAHCIOPTAa HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHON
Cpepbl.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe HeCTBUA:

yMEHHUs 3aJlaBaTh BOINpPOCHI (B XoJe nuasora W (WIM) JUCKYCCHHU) IO
CymecTBy  oOCyXTaeMoil  TeMbl, (OPMYyIHpPOBaTh CBOM  MPEAIOKEHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIOKEHHOHN 3a1a4u;

YMEHHSI ~ TPEACTaBIATh  TMOJYYEHHBIE  PE3yJNbTaThl  MMO3HABATEIHHOM
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JejlaTh MPe3eHTAIUIO
pEe3yIbTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOi pabOThI IO UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM
MO3HABATENIbHOW W MCCJIEIOBAaTEIbCKOM  JEATEIBbHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX TPOOJeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3unui (00CyxkaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX [JEHUCTBUM, ONPENCIICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHON pabOThI U JpYTrue).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUSA:

YMEHUE CaMOCTOSITEIbHO OMNPENENATh LEIN JACSITeNbHOCTH, IUIAaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITEIbHOCTD, BEIOMpaTh Hanbosee 3(EeKTUBHBIE CIOCOOBI PEIICHUs yUeOHBIX H
MO3HABATENbHBIX 33Ja4, CAMOCTOSITENIBHO COCTaBJSATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUU 33JaHUM C Y4ETOM
MOJIYYeHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIECTBAX M PEAKIIMSIX,
OILICHUBATh COOTBETCTBHE IOJIYYCHHOTO pE3yJbTaTa 3asBICHHOHN €N, yMEHHE
UCTIOJIb30BaTh M AHATTM3UPOBATh KOHTEKCTHI, ITPeIjiaraéMble B YCIOBUU 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTATOB IO OCBOEHHUIO 0053aTEIbHOTO
CoJIepaHusl, YCTAaHOBJIEHHOTO JaHHOW (denepanbHOl pabouelt TPOrpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalONIMMHCS HAYYHbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, CcHenupUIecKue I TNPEAMETHOW o0jacTh  «XUMHS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO  3HAaHWS, €ro HWHTEPIpPETALNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSIX.

K xoHiy o0ydeHus B 8 kjiacce rpeaMeTHbIe pe3yJIbTaThl HA 0230BOM YpOBHE

JOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUYAIOIITUXCSl YMEHUMN:

e PAacKpbIBaThb CMBICI OCHOBHBIX XMMHUYECKHX ITOHATHH: aTOM, MOJIEKYJa,
XAMHWYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BENIECTBO, CMECH
(oHOpOIHAs ¥ HEOAHOPOHAsS), BAJICHTHOCTh, OTHOCHUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsg Macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 2JIEMEHTAa B COSAMHEHUH, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XMUMHYECKasi PEaKius, KiIacCu(PuKamus peakiuii: peaxiuu
COCJIMHEHUSI, PEAKIMU Pa3JI0XKEHUs, pPEaKIUyd 3aMEIICHUs, peaKIuu
oOMeHa, 3K30- U DHAOTEPMHUYECKUE PEaKIMU, TEII0BOM ((DEKT peaKiiui,
SIAPO aToMa, SJEKTPOHHBIA CJIOM aroMa, aToOMHas OpOUTallb, PaaUycC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HEMOJIIpHAs KOBAJCHTHAsl CBS3b,
VMOHHAs CBsI3b, HOH, KATMOH, aHWOH, PacTBOp, MAaccoBas JOJs BEIIECTBA
(mpolieHTHas1 KOHIICHTPAIUs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TIOHATHH U
MPUMEHATH 3TU MOHITUA PU OMMUCAHUU BEMIECTB U UX MTPEBPAILICHUI;

e WCIIOJBH30BAaTh XHWMHYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyI
BEIIECTB M YPABHEHUN XMMHUYECKUX PEAKIIUIA;

e OIpENENSATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIMHCHUSX,
CTENeHh  OKHCJICHHS  DJICMEHTOB B  OWHApHBIX  COEIWHCHHSX,
MPUHAJIEXKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOHW CBsS3M (KOBAJICHTHAas W WOHHAs) B
HEOPraHUYECKUX COCIMHEHUSX;

e packpeiBaThb cMmbicia Ilepuomuueckoro 3akona [J[. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT WX MOJIoXKeHUs B llepmoamueckoit cucreme,
3aKOHOB COXPAHEHHUS MAacChbl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHUSI, 3aKOHa ABOTrajpo;

e OIKCBHIBATh U XapaKTepH3oBaTh TaOiMuHyro dopmy Ilepuoandeckoit
CHCTEMBl XHMHUYECKHMX DOJIEMEHTOB: pa3inyaTh MOHATHS «IJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», mManeie u
OOJIbIIINE TIEPHOJBI, COOTHOCHUTH OOO3HAYECHHS, KOTOpPhIE HMEIOTCS B
tabnuie «llepuonuueckass cucrteMa XuMuU4eckux a3nemeHtoB J[. .
MenaeneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB



XUMHUUYECKUX DJIEMEHTOB (COCTaB U 3apsij siApa, 00IIee YHUCIO JIEKTPOHOB
U pacrpeiesiCcHUe UX Mo JIEKTPOHHBIM CIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYCCKHE DJIEMEHTHI, HEOPTaHUUYECKHUE BEIICCTBA,
XUMHUYECKHE peakiuu (10 YUCIy UM COCTaBy YYAaCTBYIOLIUMX B PEAKIUU
BEIIIECTB, IO TETUIOBOMY (D deKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/as OMUCAHUE NTPUMEPAMU MOJIEKYISIPHBIX
ypaBHEHUM COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XWMHUYECKHX [MpEBpalleHUl B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJISIPHYIO W MOJSIPHYIO  MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO J3JIEeMEHTa 10 (dopmysie
COEIMHEHMSI, MACCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKIUU;

MPUMEHSITH OCHOBHBIE OINEpAIMM MBICIUTEIBHON NEATEIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 00OOICHHE, CHCTeMAaTH3alluio0, KIacCHU(pHUKAIHIO,
BBISIBJICHUE MPUYUHHO--CIIEACTBEHHBIX CBS3€H — ISl U3Y4Y€HUs CBOMCTB
BEIIECTB M XHMHUYECKUX PpEaKIUi, EeCTECTBEHHO-HAYyYHBIE METOJbI
MO3HAHUS — HAONIOJACHUE, W3MEPCHHE, MOJICTUPOBAHHE, JKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN);

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XUMHUYECKOM  MOCYAOM U
7a0b0paTOpHBIM  000pY/IOBaHHEM, a TakXKe TMpaBuiiaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHUSAMH 1O BBIIIOJHEHHUIO
Ja00pATOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUI0 U COOUpPaHUIO
ra3oo0pa3HBIX BEMIeCTB (BOMOPOJAa ¥ KHCIOPOAA), IPHUTOTOBICHHIO
pAacTBOPOB C ONPEAECITEHHON MAacCOBOM JOJIEH PACTBOPEHHOIO BEUIECTBA,
IUIAHUPOBATh M MPOBOJAUTH  XUMHUYECKHE  AKCIEPUMEHTHI IO
pacIio3HaBaHUIO PACTBOPOB LIEIOUYEH U KUCIOT C MMOMOIILI0O MHIUKATOPOB
(;makmyc, heHondTaaeuH, METHIIOPAHXK U JPYTHE).

K xonIy oOydenwns B 9 kiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS] YMEHHUIA:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX TMOHSATUNA: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKyJla, WMOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO,
CJIOKHO€ BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas PeaKivs, XUMUUYECKasi CBsI3b, TEIIOBOM 3 dexT
peakiuu, MOJIb, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHUECKAsT JIUCCOIMAIUS, PEaKIMd HOHHOTO
oOMeHa, KaTaJmM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble |



HEOOpaTUMBIE PEaKIUH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb, OKHCIEHME M  BOCCTAHOBJICHUE,
aIoTponus, aM(pOTEepHOCTh, XUMHUUYECKasl CBS3b (KOBAJICHTHAsl, MOHHAS,
MeTajuInuecKas), KpHUCTAUTMYecKas pemeéTka, KOppo3us METaJUIOB,
CIJIaBbl, CKOpPOCTb XUMHYECKOW pEaKUHH, TMPEIebHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrna;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHYECKHX MOHATHA U
MPUMEHSThH 3TU NOHATHUA MPU OMKUCAHUU BEIIECTB U UX MPEBPALLICHUIH;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBJICHHUS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIUI;

ONPEIEATh BAICHTHOCTh U CTENIEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COEIMHEHMSIX Ppa3IMYHOTO COCTaBa, MPUHAMJIECKHOCTh BEIIECTB K
onpeNeIEHHOMY KJIacCy COE€IMHEHHM 1o (opmyiiaM, BUA XUMUYECKOH
CB3U (KOBaJeHTHasi, HOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHMSX, 3apsi/l MOHA M0 XUMHYECKOH (QopMmyse, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAaX HEOPTraHWYECKUX COEAMHEHMM, TUI KPUCTAIIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBathk cMbica llepuonmueckoro 3akona JI. U. Menaeneesa u
JEMOHCTPUPOBATh €ro IOHHMAaHWE: OINHUCHhIBAaTh U XapaKTEPU30BATh
Tabnuunyto Gopmy lleproanyueckoil cUCTEMBI XUMHUYECKHUX SJIEMEHTOB:
paznuyaTh MOHATUSA «rJaBHasg noarpynna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manbie u OoJbIIME NEPUOAbl, COOTHOCUTH
0003HaueHUs, KOTOpbIE MMEIOTCS B IEPUOJAMYECKON Tabnuie, C
YUCJIOBBIMU  XapPaKTEPUCTUKAMH  CTPOEHHUS  aTOMOB  XHUMHUYECKHUX
JJIEMEHTOB (COCTaB M 3apsia  sAapa, oOIee 4YHUCIO BJICKTPOHOB H
pacnpeneieHue WX TI0 DJJIGKTPOHHBIM CJIOSIM), OOBSCHITH OOITHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JJIEMEHTOB U UX COCIMHEHUN B
npeaenax MajblX IEPUOJOB U IIABHBIX MOATPYII ¢ YUETOM CTPOCHHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YMUCIy U COCTaBY YYAcCTBYIOLIMX B pPEAKLIUU
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, 0 M3MEHEHUIO CTENEHEeW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIME W CICIH(PUICCKHE XUMHUYCCKUE
CBOMCTBAa IMPOCTBIX M CJOHBIX BEIIECTB, IMOATBEPXKIas ONUCAHUE
pUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHWW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIN;

COCTaBIIATb YPABHEHUS DJIEKTPOJUTUYECKON JHCCOLMAIMUA  KHUCJOT,
LIEJI0YEH U COJIEH, TTOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIM NOHHOTO



oOMeHa, YypaBHEHHsI peakuui, TMOATBEPXKIAAOIIMNX CYIIECTBOBAHHE
TeHETUYECKOM CBSI3M MEX]y BEIIECTBAMHU PA3NIUYHBIX KIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIIHiA
MIOCPEACTBOM COCTaBIICHUS JIEKTPOHHOTO OajlaHca dTUX PeaKInii;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHUCHMOCTH OT HMX CTPOCHWS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANIEHUNA B Pa3TUIHBIX
YCIOBUSIX;

BBIUUCIIATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MAaccChl
BEIIECTB, MAaCCOBYIO [IOJIFO XHUMHYECKOTO JJIeMEeHTa 1o (opmyIie
COCIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU PEAKIIHH;

coOmolaTh  MpaBWia  IOJb30BAaHHUS ~ XMMHYECKOM  THOCyIo M
1a00paTopHBIM  000pYyZOBaHMEM, a TaKKe TpaBWia OOpaIIeHus C
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIHMSIMH IO BBITOJHEHHUIO
7a00paTOPHBIX XHUMHUYECKHUX OIBITOB MO TOJYYEHHUIO U COOUPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIIEKUCIIOTO Ta3a);

OPOBOAWTH  PEAaKIUH, TOATBEPXKAAIOIINE  KAYECTBEHHBIH  COCTaB
Pa3IUYHBIX BEIIECTB: PACIO3HABATH OIMBITHBIM MyTEM XJIOPHUA-, OPOMUI-,
uonaua-, kKapOoHat-, docdar-, cwiIMkKar-, Ccyibhar-, THIPOKCUJ-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PacTBOpPaxX HEOPTaHMUECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIE OTICPAIlUN MBICTUTEILHON NEITeThHOCTH — aHAIn3
U CHHTE3, CpaBHEHHE, O0O0O0OIIeHNe, CUCTEeMATH3AIMI0, BHISBICHHE
IPUYUHHO-CJICICTBEHHBIX CBS3€H — TSI WU3YYCHUS CBOWCTB BEIIECTB H
XUMUYECKAX PEaKIUid, €CTECTBEHHO-HAyYHbIE METOAbl TIO3HAHUS —
HaO0IeHUE, M3MEPEHHe, MOJAEITUPOBAHUE, IKCIEPUMEHT (pealbHBbId H
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KoaudecTBO yacoB
Ne HanmeHnoBanue pa3jeiioB u DJIeKTpOHHbIe (LM (ppoBbIE)
KonTposbHble IIpakTu4yeckue
n/n TeM IPOrpaMMBblI Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoTbI
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE OHSATUSA
Xumus — BakHas 00J1acThb

11 €CTECTBO3HAHUS U 5 ) bubnmoreka [JOK

' MPaAKTUYECKOM JeATETbHOCTU https://m.edsoo.ru/7f41837¢

yeJoBeKa

12 BemecTBa 1 XuMu4eckue 15 ) bu6nmoreka LIOK

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

Wroro no pazneny 20

Pasjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB
21 Boznyx. Kucnopon. [Tonsitue 6 bubnuoreka [IOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bognopoa.Ilonsarue o kucimorax 2 ) Bbu6mmotexa [JOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [lonsitue 06 5 ) ) bu6nmoreka LIOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢
24 OcCHOBHBIE KJ1acChl 1 1 1 bubnmnorexa [JOK

' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢

Uroro no pazneny 30

Paznen 3. llepuoanuecknii 3axoH u [lepuoagnueckasi cucrema xumnieckux 3jeMmeHToB . U. MenaeneeBa. CTpoenne aToMOB.
Xumuueckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEeAKIIUN




3.1

3.2

[leproanydeckuii 3aK0oH U
IIepnonnueckas cucrema
XUMHUYECKUX djiemeHToB 1. Y.
Mennene-eBa. CTpoeHue atoma

XUMHYECKas CBSI3b.

OKHUCIIUTENBLHO-
BOCCTAHOBUTEIBHBIE PEAKIIUN

Hroro no pasacity

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

15

68

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

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

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

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




9 KIIACC

KoumnuyecTBo 4acos DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB U TeM undposbie
Ne i/m P Konrpoabnbie IIpakTnyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTbI
pecypcbl
Pa3nes 1. BemecTBo M XuMH4YecKHne peakiun
L1 [ToBTOpEeHue U yriayOnenue 3HaHUN 5 1 bubnuoreka [IOK
’ OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHX 4 bubmmoreka [JOK
’ peakiuii https://m.edsoo.ru/7f41a636
13 DNEeKTPONMTHYECKAs JUCCOLIUALIHS. 2 ) ) bubnmnoreka [JOK
' XUMHYECKUE PEAKIIMU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pa3nes 2. HemeTasibl M MX cOeIMHEHHS
21 OO01as xapakTepuCTHKa XUMUYECKUX 4 1 bubnunoreka [JOK
’ aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mmas XxapakTepuCTHKa XUMUIESCKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmorexa [IOK
’ PyTHIEL LEp https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01mmas XxapakTepuCTHKa XUMUISCKUX
23 aneMeHTOB VA-rpymisl. A30T, pochop u ux 7 1 bubmorexa LIOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COCJIMHECHHUS
OO01as xapakTepuCTHKa XUMUYECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . Py ' pos https://m.edsoo.ru/7f41a636
KPEMHHI 1 UX COCTMHECHHUS
Hroro no pasneny 25




Pa3gen 3. MeTa/uibl M HX COeTUHEHUS

bubmuoreka [JOK
3.1 §) 7 4
Obmpe CBOACTBA METAILIOR https://m.edsoo.ru/7f41a636
3.2 Baxueiinme MeTauisl 1 UX CO€OUHEHUS 16 Bubmiorexa OK
https://m.edsoo.ru/7f41a636
Wroro no pazneny 20
Pasnen 4. Xumus u okpykaionias cpeaa
4.1 BemecTBa 1 MaTepHalisl B JKU3HU YEJIOBEKA 3 bubnnorexa [IOK
’ m p https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE BpeMs 3 buGnuorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




YYEBHO-METOANMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

» Xumus, 8 knacc/ Pymsuruc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3narensctBO «IIpocBenienue»

» Xumus, 9 knacc/ Pymsuruc I'.E., ®enpaman @.I°., AkiinonepHoe o011eCcTBO
«M3naTenbctBO «IIpocBenieHre»

METOANYECKHNE MATEPHAJIBI JIJIS1 YUYUTEJIA
YMK «Xumus. 8 xiaccy»
VMK «Xumus. 9 kimace»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
1. http://www.alhimik.ru. [IpencraBnens! cnemyromue pyOpuKn: COBETHI
aOUTYypUEHTY, YUUTENIO XUMHUH, CIIPABOYHUK (0U€Hb OOJbIIas moa00pKa TabiuIl
¥ CIIPAaBOYHBIX MAaTEPUAJIOB), BeCEas XMMUs, HOBOCTH, OJIUMITHAIHI,
KyHCTKamepa (MHOTO MHTEPECHBIX NCTOPUIECKUX CBEICHHN ).

2. http://www.hij.ru. Kypnan «Xumus 1 )KU3HbHIIOHATHO U 3aHUMATEIIBHO
pacckaspiBaeT 000 BCEM MHTEPECHOM, YTO MTPOUCXOIUT B HAYKE U MHpE, B
KOTOPOM MBI JKUBEM.

3.http://chemistry-chemists.com/index.html. DnexTpoHHbIi KypHan «XUMUKU U
XHMHSD», B KOTOPOM TIPEICTABJICHBI OIBITHI IO XUMHUH U 3aHUMAaTeIbHAS
uH(OpMaIs, TTO3BOJISIONIUE YBICYb YICHUKOB SKCIIEPUMEHTAILHON YaCThIO
npeaMeTa.

4. http://c-books.narod.ru. BceBo3aMorkHas auTepaTypa no XUMHH.

5. http://www.prosv.ru/. [Tocobust njist yqanuxcsi, B TOM YUCJIE JIJIs1 TOATOTOBKHU
k utoroBoit arrectaruu (OI'D u EI'D), MmeToanyeckue mocoOus sl yIuTene,
HAYYHO-TIOMYJISIpHAS JTUTEpaTypa MO XUMHUH.

6. http://1september.ru/. XKypHas npeaHazHadeH HE TOIBKO I yuuTenei. B Hém
NPEJICTABICHO OOJBIIOE KOJUIECTBO padOT YUEHUKOB, B TOM YHCIIE
UCCIIEIOBATEIILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IKOJIbHBIN TOPTAT
CO CCBUTKaMH Ha 00pa30BaTEIbHBIC CAUTHI IO XUMUH.

8. www.periodictable.ru. COOpHHK cTaTeil 0 XUMUYECKUX DJIEMEHTAX,
WLTIOCTPUPOBAHHBIN AKCIIEPUMEHTOM
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