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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTEILHON MPOrPaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (enepanpHOl pabodeil MporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIIEIIINHU MPENoaaBaHusl ya4eOHOTO mpeameTa « XuMUsH
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1o xuMuu Oa€T MOPEJCTaBICHUE O LENAX, OOIed cTpaTeruu
o0yueHHUsl, BOCIUTAHMUS W PaA3BUTUA OOYYaIOIIUXCA CPEACTBAMU Y4eOHOTO
MpeIMETa, YCTaHaBIINBAECT 00s13aTeNIbHOE PEIMETHOE coAepKaHue,
MIPEyCMATPUBAECT PACHPEACICHUE €ro MO KIaccaM MU CTPYKTYpPHPOBAHHUE 10
paszenaM M TeMaM IMPOrpaMMbl IO XHUMHUH, OINPENENAECT KOJWYECTBEHHBIE H
Ka4€CTBEHHBIEC XapaKTEPUCTUKU CoAEepKaHMUs, PEKOMEHIYyEMYIO
MOCIECIOBATEIBHOCTh ~ M3YUYECHUSI XHMUHA C YY4ETOM  MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
0COOEHHOCTEeW  O00yYalomuxcsi, OINpeAeNseT BO3MOXHOCTH TMpeaMeTa Ul
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs, a TaKkKe TPEeOOBaHUN K
pe3yabpTaraMm oO0y4YeHUsI XMMUU Ha YPOBHE LieJIeld U3y4eHUs MPeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENFHON JEATEILHOCTH OOYyYaromerocs IO OCBOCHHIO
y4eOHOTO CoJIepKaHUsI.

3HaHWE XHUMHH CIIY)KUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PEHUS
0o0yuJaroIierocs, ero MpejCTaBICHU O MaTEepUAIbHOM EIWHCTBE MHUpPA, BAXKHYIO
poJib UTpalOT (GopMHUpyeMble XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAICHUSIX
DPHEPTUU M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTAX PEHICHHS TI00aTbHBIX
npo0ieM yCTOMYMBOTO Pa3BUTHS UYEIOBEYECTBA — CBHIPHEBOM, IHEPreTUYECKOMH,
MUIIEBON U DKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3/IPaBOOXPAHEHUSI.

N3yuyenune xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH IS CaMOpa3BUTUSI U
dbopMHUpOBaHUS KYJIBTYPBI JIMYHOCTH, €€ 00111el 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOpMUPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
00yJarommxcsi, HaBBIKOB HMX CaMOCTOSATENIbHOW y4eOHOW  JesATEeIbHOCTH,
AKCIIEPUMEHTATBHBIX M HCCIIEIOBATEIIbCKUX YMEHUN, HEOOXOIUMBIX KakK B
MTOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATHLHON NeITeTbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
L[EJIOCTHOTO B3IJISiJIa HA €UHCTBO MIPUPOIBLI U YETIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATaroM B (POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU IPaMOTHOCTH O0YYaIOIINXCS,;



CIIOCOOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K [IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTMYECKOE
00pa3oBaHUE O0YYArOITUXCSI.

JlanHple HampaBiieHHs B OOYyYEHMM XUMHHM OOECHEUYMBAIOTCS CHEelU(pUKON
COJep)KaHUsl  y4yeOHOTO  TpeaAMETa, KOTOpPhIM  SIBISETCS  MEJarorMuecKu
aJlalITUPOBAHHBIM OTpa)keHWEeM 0a30BOM HAyKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1IIero 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIMMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATUNW XUMHHU, OCHOB
HEOPraHMYECKOM XHUMHM U HEKOTOPBIX OTJEIBHBIX 3HAYUMBIX TOHSTUN
OPraHUYECKON XUMUH.

CtpykTypa copepKaHus MPOTPaMMBI IO XMMHUHU CPOPMHUPOBAHA HA OCHOBE
CHUCTEMHOro mnoaxona k €€ uzydeHuro. CoaepkaHue CKIAIbIBAETCA U3 CUCTEMBbI
MOHATUN 0 XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. OO0e ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl MO MPUHLHUITY
MIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUECKUX IPEIACTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. . MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— TpencTaBleHUd 00 AIEKTPOIUTHYECKON JHUCCOIMAIMK BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAKOTCS HA OCHOBE OSMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (JaKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO
YPOBHSI K JIPyroMy, BBITIONHSS (GYHKIIMA OOBACHEHHS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOXKHOCTEU IMPAKTHUYECKOrO NMPUMEHEHHUS U IOIYyYECHUS
M3Y4aeMbIX BEIECTB.

OcBoeHHME TMPOrpaMMbl IO XHMHU  CIOCOOCTBYET  (POpMHPOBAHUIO
MPEJICTABICHUS] O XUMUYECKON COCTABISAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOW NPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U
MeToJaM MO3HaHWUS B Hayke. M3yueHune XMMUM NOPOUCXOAUT C MNPHUBJICUECHUEM
3HAHUW U3 paHee HW3YUYCHHBIX YUEOHBIX MpeaMeToB: «OKPYXKaOIUH MUPY,
«buonorus. 57 knacce» u «duszuka. 7 Kiaccy.

[Ipy wu3yyeHUH XUMHUH TPOUCXOAUT (POPMHPOBAHUE 3HAHUI OCHOB
XUMHUYECKON HayKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
NEATEIbHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJBTYPBHIL.
3agadya ydyeOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XMUMHUYECKHUX
3HAHUN — BaKHEUIIUX (PaKTOB, MOHSATUIN, 3aKOHOB U TEOPETUUECKUX MOJOKCHUH,
JIOCTYIHBIX O00O0OIIEHU MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpyUOOUIEHMM K HAyYHbIM METOJaM I[IO3HAHMS IPU HW3YYEHUU BEIIECTB U
XUMHUYECKUX peakluid, B (OPMHUPOBAHUM U Pa3BUTUHU MO3HABATEJIbHBIX YMEHHUH U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEN0BATEIbCKON
NeSATeNbHOCTH, OCBOCHHMM NpaBWJI 0O€30MacHOro OOpalieHusi ¢ BELIECTBaMHU B
[IOBCEHEBHOM KU3HU.

[Ipy M3y4eHUM XMMHUU HAa YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)XKHOE
3HAYEHHE MPUOOPENH TaKUE LIENIH, KaK:

— (GOpMHUPOBAHHWE HWHTEIJICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NPUHSTHIO PEIIECHUH,
CIIOCOOHOM aanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHUAM KU3HU;

—  HampaBJICHHOCTh OOyYeHHS Ha CHCTEMAaTHYeCcKoe MpuoOIIeHne
oOyJaronMxcsi K CaMOCTOSTEIbHON ITO3HABATEJIbHOM JIE€ATEIbHOCTH, HAy4YHBIM
METoJaM TMO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH,

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YYaIOIIUMUCS
ONbITa PAa3HOOOPA3HON NEATEIBHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUINX YHHUBEPCAJIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJOB ACSITEIbHOCTH;

— (opmupoBanue oOmed (QyHKIMOHATBHOM W  €CTeCTBEHHO-HAy4YHOU
IPAMOTHOCTH, B TOM YHCJIE YMEHHUA OOBACHATH U OLICHUBATh SIBJICHUS
OKpPY’KaIOIIEr0o MHpa, UCIOJIb3Ysl 3HAHWS M ONBIT, MOJYYEHHBIE NPU H3YYEHUU
XUMHH, TPUMEHATh UX IMpPU pEIIEHHH NpoOJieM B IOBCEIHEBHOM JKU3HU U
TPYAOBOM JIEATEIBHOCTH;

— (¢opMmHpoBaHHE Yy OOy4YalIIUXCAd T'YMAaHHMCTHYECKHX OTHOILIEHUH,
NOHUMAaHUS LEHHOCTM XUMHUYECKUX 3HAHUW JJs BBIPAOOTKH 3KOJIOTMYECKH
1eJIeCO00Pa3HOro0 TMOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B HEJSIX
COXPAHEHUS CBOETO 370POBbs U OKPY KAIOLIEH MPUPOAHOMN CpeIbl;

— pa3BUTHE MOTHUBAIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOEHHMS OOILEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(uis U HAMpaBICHHOCTH JajlbHEHIIEro
00yueHus.

OO1iee 4YMCIO YacoB, OTBEAEHHBIX I HW3YYEHUST XHUMHUM Ha YpPOBHE
OCHOBHOT0 0011ero o0pazoBanusi, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HEJIeN0), B 9 kiacce — 68 yacoB (2 Jaca B HEJIEIIO).



COJEPXXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKa. XUMHS B CHCTEME HayK.
Tena u BemecTBa. PU3WUYECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BellecTB. [loHsATHE O MeToAax MO3HAHUS B XUMHUU. UMCThIE BELIECTBA U CMECH.
Crioco0nI pa3zesneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE 3JeMEHTbl. CHMBOJBI XUMHUUYECKUX
aeMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢dopmysna. BajaeHTHOCTb aTOMOB XHUMHYECKUX SJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCHTENbHAsT aTOMHas Macca.
OtHOcHUTENbHAS MOJIEKYJIsIpHAg mMacca. MaccoBas 1071 XUMMHAYECKOTO 3JIEMEHTa B
COEIMHECHUM.

KommuecTBo BemecrBa. Mosib. MonsipHas macca. B3auMocBs3b KOJIMYECTBA,
Macchl M 4YHCJIAa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTMHEHUH.

du3nuecKkre U XMMHUUYECKHUE SIBJICHUS. XUMHUUECKasl peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMHUUeckue ypaBHeHus. Knaccudukarms
XUMUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUSI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHU IMOCY0M, MpaBWjaMu paboThl B Ja0OpaTOPUU U
npuéMaMu 0oOpallleHus ¢ JIabopaTOPHBIM O0OPY/IOBAHUEM, U3YUYCHUE U OMHCAHUE
bu3HUeCKMX CBOWCTB 0O0pa3IOB HEOPTraHWYECKHX BEIIECTB, HAOJIOJCHHE
busnueckux (IJIaBJIeHUE BOCKA, TasHUE JIbJIa, pPAacCTUPAaHHE caxapa B CTYIIKE,
KUIICHHE M KOHJCHCAIMs BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTON) sIBICHUM, HAOII0/ICHUE U
OMHUCAaHUE MPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (pasiiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE THUIPOKCH]IA
menu (1) mpu HarpeBaHuu, B3auMoJIeiCTBHE XKele3a ¢ pacTBopoM cosu meau (11),
M3YUEHHUE CIOCOOOB pa3/ICJICHUs] CMECEHl: ¢ MOMOIILI0 MarHura, (puibTpoBaHUE,
BBITIApUBAaHUE, JUCTUIUIAIMSA, XpoMaTorpadus, mpoBeeHUE OYUCTKU MOBAPEHHOU
coiiv, HaOJIOJICHWE W  ONHCaHWE  PE3yJbTaTOB  MPOBEJACHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MACChl, CO3JaHUE MOJENeld MOJIEKYJI
(I1apocTepKHEBBIX).

Ba:kHeililne npeacTaBuTe/ I HEOPraHMYECKHUX BEllECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — ameMeHT U mpoctoe
BemecTBO. HaxoxmeHue kucimopoaa B Tpupojae, (U3NUECKHE W XHUMHYECCKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzapl. [Ipumenenne kucimopona. CrocoObl



MOJIy4CHHST KHUCTopoAa B J1abopaTopuu W TPOMBIIUICHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — aioTponHas MOAU(PUKAIINS KUCIOPOIaA.

TernoBoit 3h(dEeKT XUMHUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- U DHAOTEPMHUYECKHE peakluu. TOIUIMBO: yrojib M METaH. 3arpsi3HEHUE
BO3/lyXa, YCWICHHE TapHUKOBOro 3¢ dexra, pa3pyiieHue 030HOBOTO CIIOSI.

Bomopon — asnemeHT um mpocTtoe BemiectBo. Haxoxaenue Bomopona B
npupoae, GU3MYECKHE ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIIOCOObI
noyuyeHus. KucinoTsl u comnu.

MosnsipHabiii 00BEM ra3oB. Pacy€Thl Mo XUMHUUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbL. Boma kak pactBoputTenb. PacTBOpHI.
HacehllieHHble M HEHACBIIIEHHbIE PacTBOPbl. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBast 10Ji4 BelllecTBa B pacTBOpe. XMMHUECKUE CBOMCTBA BOAbl. OCHOBAHUS.
Ponp pacTtBOpoB B Ipupoze U B KH3HU 4esioBeKa. KpyroBopor BoAbl B MpPUPOJE.
3arpsi3HeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neoprannueckux coenunenuit. Oxcuabl. Kiaccuduxanus
OKCHJIOB:  cosieoOpasyionue  (OCHOBHBIC, KHCJIOTHBIE, aM{(OTEepHBIE) U
HeconieoOpaszyromue. Homenkmarypa okcuaoB. Duzmyeckne U XUMUYECKHE
cBoMCTBA OKCHAOB. [loiryueHrne OKCUI0B.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHuii. PU3NMYECKHE W XMMHUYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucinoT. Ousznueckue u
XAMUYECKHE CBOMCTBa KHUCIOT. Psan aktuBHOoctu MerayuioB H. H. bekerosa.
[lony4yeHne KUCIOT.

Comu. Homenkiarypa coineil. @uU3nyeckue U XMMHYECKHUE CBOMCTBA COJICH.
[Tonydenue cosei.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJAEpKaHUs KUCIOpOoAa B BO3yX€, IMOJTYyUYECHHUE,
coOupanue, pacro3HaBaHWE W M3YYCHUE CBOWCTB KHCJIOPOJAa, HAOIIOIECHUE
B3aMMOJICMCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
npeKpalieHus ropeHus (moxapa), O3HAKOMJIEHHWE C oOpa3luaMu OKCHUIOB U
OMHUCAaHUE WX CBOWCTB, MOJydeHHE, COOMpaHHE, paCIO3HABAHHE WM H3YyUYCHUE
CBOWCTB BOJIOpOjaa (TrOpeHHe), B3auMojeiicTBie Bojgopoaa ¢ okcuaom menu (1)
(BO3MOXXHO HCIIOJIb30BAaHUE BUACOMATEPHAIIOB), HAOIIOJACHHE OOpPA3IOB BEIICCTB
KOJIMYEeCTBOM | MOJIb, HCCIEAOBaHHE OCOOCHHOCTEW pPACTBOPEHMSI BEIIECTB C
pPa3IMYHONM PacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJABI C METAJIIaMHU
(HaTpyieM ©  KaJibllieM) (BO3MOXHO HCIOJb30BAaHUE BUJIEOMATEPUAIIOB),



UCCJIEIOBAaHUE O0pa3OB HEOPraHWYECKUX BELIECTB PAa3IUYHBIX KJIACCOB,
HAOJII0/ICHNE U3MEHEHHUS OKPACKH MHJIUKATOPOB B PACTBOPAX KUCJIOT U HIEIOYEH,
uzydyeHue B3aumojeiicTBus oxcuga menu (I1) ¢ pacTtBopoM cepHON KHUCTOTHI,
KHCIIOT C METajulaMH, PEaKUUi HEeUTpaln3aluy, IOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJUIa JIPYTMM K3 PacTBOpa COJM, PELICHUE
DKCIEPUMEHTAIIBHBIX 3a/lad N0 TeMe «BaKHEeWIIne KIIACChl HEOPraHMYEeCKHUX
COCAMHEHUID.

Iepuognuecknin 3axkoH u Ilepuoamyeckas cucreMa XHUMHUYECKHX
yiemenToB JI. HU. MenaeneeBa. Crpoenne aTomMoB. XHMMHYECKas CBA3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBbie TOMBITKM KIACCH(DUKAIIMN XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPhIE 00pa3yloT aM(pOTEPHbIE OKCHJIbI
Y TUJPOKCUJBI.

[lepnognueckuii 3axoH. [lepuoandeckas cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuonmnas u  JJIMHHOMEpUOAHAas  (HOPMBI
[Tepuoguueckout cucrtembl xumuueckux 3nemMeHToB [l. M. Menneneea. [leprobl
u rpynnbl. DOuU3nUecKUl CMBICI IOPAAKOBOIO HOMEpA, HOMEPOB IIEpUOaA HU
IPYMNIBI 2JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX saep. M3otonsl. Onekrponsl. CtpoeHne
AJIEKTPOHHBIX ~ 000J04ueK aToMOB TepBhIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuognueckout cucremnl . M. MenneneeBa. XapakT€pUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €ro noJiokeHuro B [lepuonuueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM W3MEHEHHUS paanyca aTOMOB XWMHUYECKHUX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB I10 TPYNIIaM U IEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoauyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTUs Hayku W Ipaktuku. [[. WM. MenneneeB — y4€Hbl U
rpakJaHUH.

Xumuyeckass CBsi3b. KoBajlieHTHast (TMOJIIpHAsT YW HEMOJISIPHAsl)) CBS3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAasI CBSI3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Ipornecchl OkucaeHns U BOCCTaHOBIEHUs. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BELIECTB METAUIOB W HEMETaUIOB, B3aUMOJEHCTBUE
TUIPOKCUAA LHMHKA C pPAacTBOPAaMH KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3ioKeHUsI, COSUHEHUS).

Mexcnpeomemunie ceasu



Peanmn3anusa MeXNpeIMETHBIX CBS3€d IIPU U3YYEHHH XUMHM B 8 KJlacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK WU MOHATUM, SBJISIOIIUXCS CUCTEMHBIMH ISl OTJACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mMe ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopusl,
3aKOH, aHallu3, CHHTE3, Kiaccuukamus, TEPUOIUNIHOCTh, HAOJIOICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHHUE.

dusuka: marepusi, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOMBI, PAANOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUN 3apsl, BEUIECTBO, TENO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBA, ra3, (PU3WYECKHUE BEIUYHUHBI, €IUHUIIBI
HM3MEpEeHUs1, KOCMOC, TIJIaHeThl, 3BE3/1b1, COJIHIIE.

buomorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TIOPOJIBI,
MOJIE3HBIE UCKOTIA€MbI€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsI peaKUusi

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucteMa XUMHUYECKUX 3J1IeMeHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHHUHM CBOWMCTB
XMMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPHOJIOB, KM, KaJdbLMs HU MX
COCIMHEHU B COOTBETCTBMHU C TIIOJIO)KEHHUEM 3JIEMEHTOB B Ilepuoandeckoii
CHCTEME U CTPOCHHEM MX aTOMOB.

CtpoeHue BelIecTBa: BUJBI XUMHYECKOW CBA3U. THUMBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIIA KPUCTALIMYECKOU PELIETKH U
BHJIa XUMHYECKOU CBSA3U.

Knaccudukaiys u1 HOMEHK/IaTypa HEOPraHMYECKUX BEIIECTB. XHUMHYCCKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCSA K pPa3IMYHBIM KjJaccaM HEOPTaHUYECKUX
COCIMHCHU, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanys XuMUYECKUX peakIuii Mo pa3IMuHbIM Mpu3HaKaM (110 YUCITY
M COCTaBy YYacTBYIOUIMX B PEAKIHUH BEIIECTB, MO TEIIOBOMY 3(]deKkTy, mo
W3MEHECHHUIO CTEMECHEH OKUCJICHUS XHMHYECKHX 3JIEMEHTOB, MO 0OpaTUMOCTH, IO
YY4aCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUCCKHE
ypaBHEHUS.

[Tonsatne o ckopoctu XuMuUuyeckor peakiuu. [loHsTue 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsSTHEe 0 TOMOTE€HHBIX M TeTePOTCHHBIX
peakuusax. [lonarue o katanusze. [loHsITHE O XMMHYECKOM paBHOBECHHU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XWMHUYECKOW PEAKIMU U TMOJIOKECHUE XUMHUUYECKOTO
paBHOBECHSI.

OKHUCIUTENHHO-BOCCTAHOBUTENIbHBIC ~ PEAKIMU,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEILHOM pEaKIvu. CocraBneHnue YPaBHEHUM



OKUCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMid C  HKCIOJb30BAaHUEM  METOJa
AJIIEKTPOHHOTO OanaHca.

Teopust ANEKTPOIUTUIECKON TUCCOUUALMU. DIEKTPOIUTHI U HEJIEKTPOIUTHI.
Katuonsl, aHroHbl. MeXxaHU3M JUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BHUAAMU
xuMuueckoit cBsa3u. Crenenp qucconuan. CUibHbIC U CIA0bIe DJIEKTPOJIUTHI.

Peakuun nonHoro oOMeHa. Y CloBuUsl MPOTEKaHUSI PEAKIMi HOHHOTO 0OMEHa,
MOJIHBIE M COKpAIlllEHHbIE HMOHHBIE YypaBHEHHs peakuuil. CBoOWCTBAa KHCIOT,
OCHOBaHMM W coJeil B CBeTe MPEICTaBICHUNA 00 BJIEKTPOIUTUUYECKON
nvcconmannu. KadecTBeHHbIE peakiui Ha MOHBI. [IoHATHE O TUAPOIIU3E COTIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAIIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB W HEeMeTauioB (Tpadura W anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), MCCIEOBAaHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKON peakiuu
OT BO3JICUCTBUS Pa3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DJICKTPONPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpollecca JIUCCOLMALMM KHUCIOT, IIEJIOYed U  COJen
(BO3MOKHO  KCIOJIb30BAaHHE BHJAEO MaTEpUalOB), IMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ MPU3HAKU  TPOTEKaHMs]  Peakuid  HOHHOTO  OoOMeHa
(oOpa3oBaHue ocajaka, BbIJIEJIEHUE Ta3a, OO0pa3oBaHUWE BOJAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pa3aoKeHUsl, COSAUHEHUS), pAClIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pEaKIMid Ha HOHBI, pEUICHUe
AKCIEPUMEHTAJIbHBIX 3a]1a4.

HeMeTa/iibl U MX coeIMHEHU S

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XHMHYECKHE CBOWCTBA HA IpUMEpEe  XJopa
(B3aUMOJICHICTBHME C MeETAJJIaMH, HEMETaJIaMH, IeJo4YaMu). XJIOPOBOJOPO/I.
CongHasi KMCIIOTa, XMMHUYECKUE CBOICTBa, MOJIydeHHE, NpUMEHEeHHue. JlelicTBue
XJOpa M XJIOPOBOJOPOJA HAa OpPraHW3M YeJOBEKa. BaxkHeWlme XJIopuabl U HUX
HaX0XJICHUE B IIPUPOJIE.

Oo6mas xapaktepuctuka ameMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTeNeHH OKucieHus. CTpoeHue M (PU3MYECKUE CBOWMCTBA
MPOCTBIX BEIIECTB — KUCIOPOJa U Cephbl. AJIIOTPOITHBIE MOAU(PUKAIIUN KUCIOPOIa
u cepbl. XuMU4yeckue cBoiicTBa cepbl. CepoBOJOPOJ, cTpoeHue, GU3UYECKUe U
XuMH4Yeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3MYECKHME W XUMHUYECKHME CBOMcTBa (oOmue Kak
MpeACTaBUTENS KJlacca KHUCIOT U crneruduueckue). XUMUYECKHE peakIuu,
JeXKanMe B OCHOBE IPOMBIIIJIEHHOTO CMOCO0a TMOJYUYEHUsS] CEPHON KHCIOTHI.
[Ipumenenue cepHoit kucnoThl. CoaM CEpHON KUCIOTHI, KAYECTBEHHAs! peaKIvs Ha



cynedar-uon. Haxoxzaenue cepel M €€ cOeIMHEHUN B mpupoge. XUMHUECKOe
3arpsA3HEHHE OKPYXKAIOMIEH Ccpeabl COCAUHEHUSIMU Cepbl (KUCJIOTHBIE JOXIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeA0TBpaLCHUS.

OOmas xapakrtepuctuka 3aeMeHTOB VA-rpymnmbl. OCoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENEHH OKHUCIEHHUSA. A30T, paclpoOCTpPaHEHUE B MPHUPOJE,
(u3nueckre 1 XuMHYecKHe cBoiicTBa. KpyroBopor azora B mpupoae. AMMHUAK, €ro
dbu3nueckre U XUMUYECKHE CBOMCTBA, MOMydYeHue u npuMeHerune. Com aMMOHHS,
ux pU3NUecKre U XMMUYECKHEe CBOWMCTBA, MpUuMeHeHre. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KUCJIOTa, €€ ToyiydyeHue, (U3NYeCKue U XUMHUUYECKHE
cBOMcTBa (00OIIME Kak MPEACTaBUTENs Kjacca KUCIOT U crnenuduueckue).
Hcnonp30BaHMEe HUTPATOB M COJEd aMMOHHS B KAyeCTBE MHHEPAIbHBIX
yno0peHuii. XuMHUYeCKOe 3arpsi3sHEHUE OKPYIKaIOIIel Cpeibl COSTMHEHUSIMHU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEéMOB). Docdop,
ajutoTpornHbeie Moaudukanuu ¢gocdopa, puznueckue M XUMHYECKHE CBOMCTBA.
Oxkcua gocdopa (V) u pochopHas kuciora, puznueckue 1 XuMUUECKUE CBOMCTRA,
nosyuerue. Mcmons3oBanue pocdaroB B kauecTBE MUHEPAIBHBIX YI00OPEHUT.

Ob6mas xapakrepuctuka sneMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCJIECHHUS.  YIJIEpoA,  aJJIOTPOIHBIE
MoAu(pUKALIUKM, pACIpPOCTpaHEHHE B TpuUpoje, (uU3nUeckue U XUMHUUYECKHE
cBorictBa. Ancopomusi. Kpyrosopot yraepona B npupojae. OKCuabl yriaepojaa, ux
dbuznueckue W XUMHUYECKHE CBOMCTBA, JEHCTBUE HAa IKUBBIE OPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHUE. DKOJOTUYECKHUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriepoaa (IV), rumore3a riaoGaqbHOrO TOTEIUVICHUS KiUMaTa, MapHUKOBBIN
sddext. YronbHas KuciaoTa v €€ coliv, uX (PU3nuecKkue U XMMHYECKHUE CBOMCTBA,
nojxyyeHue W npuMeHeHwe. KauecTBeHHass peakuusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SIMCTBE.

[lepBoHauagbHbBIE MTOHITHS 00 OPTAaHUYECKUX BEIIECTBAX KAK O COSAUHEHMSIX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTHIIEH, 3TaHOJI, TJIMUEPUH, YKCyCHasl KUCIIOTa).
[TpupogHbie WMCTOYHUKK YTIIEBOJAOPOAOB (yrojib, NPHUPOAHBIA Ta3, HE(DTH),
NPOAYKTHI WX TmepepaboTku (O€H3MH), UX POJb B OBITY M MPOMBIIICHHOCTH.
[TonsaTHE O OMONOTMYECKH BaXKHBIX BEIIECTBAX: KUPaX, OCIKAX, YIIIEBOAaX — U UX
poiii B OKM3HM UeloBeKa. MarepualibHOE €AMHCTBO OpPraHMYECKUX H
HEOPTraHUYECKUX COEIMHEHU.

Kpemnuii, ero ¢usumyeckue W XUMHYECKHE CBONCTBA, IOJyYEHUE H
npumeHeHue. CoenuHeHus KpemMHHs B mpupone. OOmme mnpeacTaBieHus 00
okcunie kpemaust (IV) u kpemuueBoi kucnore. CWIMKAThl, X UCIOJIb30BaHUE B
ObITY, B MPOMBIIIJICHHOCTU. BaxkHellne cTpouTenbHbIE MaTepHallbl: KEpaMHUKa,



CTEKJIO, LIEMEHT, 0eToH, xkene300eToH. [Ipobiembl 6€30MacHOr0 UCIOIb30BaHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawmue (PU3NYECKHEe W XUMHUYECKHE CBOMCTBA
rajoreHOB M HUX COEIWHEHHI (BO3MOXXHO HCIOJIb30BAHUE BHUACOMATEPHUANIOB),
O3HAKOMJIEHHE C o00pa3laMu XJOPUAOB (TajJOreHUJI0B), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCAUHECHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpUATIOB), HAOIOCHUE Tpollecca OOyIIIMBaHUS caxapa Mo JeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, M3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIeHHON CEPHOU KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHOU peaKIny Ha cylbdart-
WOH M HaOJIOJIeHHWEe TpHU3HaKa €€ MPOTEKaHHUs, O3HAKOMJIEHHE C (U3HMUYECKUMU
cBocTBaMH a3oTa, (ochopa M HX COEAMHEHHH (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEpUATIOB), oOpa3liaMu a30THBIX U POCHOPHBIX yIOOpPEHUM, MOJyYEHUE,
coOupanue, pacro3HaBaHME€ ¢ U3YYCHHUE CBOWCTB aMMHUaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS U (ochaT-uoH U U3yueHHE MPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHOW a30THOW KUCJIOTHI C MENIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHUJICOMATEPHUAIIOB), H3YUYCHUE Mojenei
KPUCTAINIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiuiepeHa, O3HAKOMJIEHUE C
MPOILIECCOM  aACOPOLMHM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojydeHue, coOupaHue, pacro3HaBaHUE M HU3y4YEHUE
CBOMCTB YIJICKHUCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIUM Ha KapOOHAT U
CUJIMKAT-UOHbl U H3YyYCHHE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMJICHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenre HeEMETAIUTbl U UX COCTUHEHUS.

MeTaqibl 4 MX coeTMHEHUS

OO6m1as XxapakTepUCTUKa XUMMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
uxX MnoJiokeHus B llepuogmueckod cucreme xXumuyeckux osiemeHtos [J[. .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTayindeckasi CBs3b U
METAJUIMYECKAsT ~ KpPUCTAJNIMUECKass  pelI€TKa.  DJIEKTPOXUMUYECKUH  psll
HaIpspDKeHU MeTauioB. dusznueckue U XUMHYECKHUE CBOMCTBAa MeTaiuioB. OOmue
crocoObl ToyueHus: meTtamwioB. [IOHSITHE O KOPpPO3UHM METaJIOB, OCHOBHBIC
CrocoObl 3amuThl WX OT Koppo3uu. CraBbl (CTallb, YYTyH, JIOPaTIOMUHUU,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY Y MPOMBIIIIEHHOCTH.

[llenounsle MeTauibpl: nosnoxkeHue B [lepuoanyeckon cucreme XMMHYECKHUX
anemeHToB JI. M. MeHneneeBa, CTpO€HHME MX aTOMOB, HAaXOXJECHUE B NPUPOJE.
dusnyueckre U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUabl U



TUIPOKCUABl HaTpusd MW Kanus. [IpuMeHeHue MIeNOYHBIX METauIOB W HX
COCMHEHUH.

[[{ennoyHO3€MENbHBIE METAJUIBI MarHMil M KaJblMW: IIOJIOKEHHE B
[Tepuoguueckout cucreMe xumuueckux dneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3nUeCKue U1 XMMUYECKUE CBOMCTBA MarHus
U Kaiblius. BaxknHeilmue coequHeHHs KalblUs (OKCHUI, TUIAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CTIOCOOBI €€ yCTpaHEHUSI.

AmoMuHUN: TIoJiokeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. U. MenzaeneeBa, CTpoeHUE aToma, HaxOXIAeHHUE B Ipupone. Pusnuyeckue U
XUMUYECKHE CBOMCTBA allOMUHUS. AM(OTEpHbIE CBOMCTBA OKCUIA U TMAPOKCHA
AITFOMUHUSL.

Keneso: monoxenue B [leppuonnyeckor cUCTeME XUMHUYECKUX 3JIEMEHTOB [1.
N. MeHneneeBa, CTpOEHHE aTOMa, HaXOXJeHUE B mnpupoae. dusznueckue u
XUMHUYECKHEe CBOMCTRBA xkene3a. OKCUIbI, THAPOKCUIBI U coin kene3a (1) u xenesa
(1), ux cocraB, CBOWCTBA U MOJTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMi METAJIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, U3YUYEHHE  PE3YJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJCHUCTBUS OKCH[A
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
VCCIIEIOBAHUE CBOMCTB XECTKOM BOJIbI, IPOLIECCA TOPEHHUS KEJIE3a B KUCIOPOJIE
(BO3MOYKHO  HCMOJIb30BAHUE  BUJIEOMATEPUANIOB), IPU3HAKOB  IPOTEKAHUS
KAQYECTBEHHBIX PEAaKIMi HAa WOHBI: MarHus, KaJblUs, AIIOMUHUA, IMHKA, JKeJie3a
(I1) u xenesza (1), mequ (1), HAOIIOACHKME W ONTMCAHUE MPOILIECCOB OKPAIIMBAHHMS
IJJaMEHH MOHAaMU HATpus, Kalus U Kaldblusd (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), MCCIIeIOBaHNE aM(POTEPHBIX CBOWCTB TUAPOKCHIA ATFOMUHUS
Y TUJIPOKCHUJA LIMHKA, PEIICHUE DKCIIEPUMEHTAIIBHBIX 3aJ]1a4 110 TeMe «BakHenne
METaJUIbl U KX COCTUHEHUS».

XuMHuS M OKPYKAKOLIAA cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM XHU3HM YEIOBEKa. be3omacHoe
WCIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. IlepBas momomuib mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYKawIleh cpeabl (MpeaenbHas I0MmyCTUMast
KOHLEHTpalus BeulecTs, nainee — [1/IK). Ponb xuMuu B pemieHnn 3KOJ0ruyecKux
mpooIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJIOB, MOJMMEpHBIE
MaTepHaibl).

Meosicnpedmemmuuwie céasu



Peanmn3anusa MeXnpeIMETHBIX CBS3€d IIPU U3YYEHHH XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJb30BaHUWE KaK OOIIMX eCTECTBEHHO-HAYUYHBIX
HNOHATUMN, TaK U MOHATUH, SIBJISIOIINXCS CUCTEMHBIMH ISl OTAEJIbHBIX MIPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHS: HAY4YHBIM (DaKT, rUIOTE3a, 3aKOH,
TEOpHUsl, aHaluu3, CHHTE3, KiIacCupuKaluus, MEepPUOAUYHOCTh, HAOIIOACHHE,
JKCIIEPUMEHT, MOJCIIMPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IAaPHUKOBBIN
s PeKT, TeXHOIOTHS, MaTePUAIIBI.

®duzuka: MarTepusi, aToM, OBJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TONbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3apsij, MNPOBOJAHUKHU,
NOJYIPOBOJHUKH, JUDJEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
pemérka, CruiaBbl, (U3MUECKUE BEIMYUHBI, €IWHUIBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, Ouocdepa, 3KOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpagus: armocdepa, ruapocdepa, MUHEPaTbl, TOPHBIE MOPOJBL,
M0JIE3HbIE UCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINUHOCTHBLIE PE3YJIbTATHI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHHS IPOTPaMMbl OCHOBHOTO  OOIIIETO
o0pa3oBaHMsl JOCTHTAIOTCS B X0/€ OOYy4YeHHS XMMUU B €AWHCTBE Y4YEOHOU U
BOCIIUTATEJIbHOM JEATEIBHOCTH B COOTBETCTBUU C TPAAULUOHHBIMA POCCUHCKUMU
COITMOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSIMH, TNPUHSITHIMU B
o0lllecTBE TMpaBWIaMU M HOPMaMU TMOBEACHUS M CIOCOOCTBYIOT IpollieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIHAIIA3AIUN O0yJarOIIHXCA.

JIndHOCTHBIE  pe3yJIbTaThl ~ OTPaXalOT  TOTOBHOCTh  OOYYalOLIUXCS
PYKOBOJICTBOBATbCA CHCTEMON TO3WTHBHBIX LIEHHOCTHBIX OPUEHTAUUW H
paclIMpeHue OMbITA ICSITEIbHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTH:

1) mnaTpHOTHYECKOT0 BOCITUTAHUSI:

LEHHOCTHOT'O OTHOUIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U HAaydyHOMY HACJEOUI0, TMOHUMAHUS 3HAYECHHS XUMHUUYECKON HAyKH B JKU3HU
COBPEMEHHOT'0 OOIIECTBa, CIIOCOOHOCTHU BIAJETh JOCTOBEpHOU WH(OpMaimeit o
MEPEJOBbIX JOCTUKEHUSAX U OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUMH,
3aMHTEPECOBAHHOCTU B HAYUYHBIX 3HAHUSIX 00 yCTPOUCTBE MUpA U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHSA:

NPEACTABICHUS O COLUMAJIbHBIX HOPMAax W MOpaBUiIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOW,  y4eOHOMCCIENOBATENbCKOW, TBOPYECKOM WM JAPYTHX  BHJAX
JeSTETbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOW JEATEIbHOCTH TIpU
BBITIOJIHEHUU YYEeOHBIX, TIO3HABATEIbHBIX 3aJlay, BBIMOJHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHHUIO
¥ B3aUMOIIOMOIIM B TIpoliecce ATOW Yy4eOHOM JeATEeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEJCHUE M TIOCTYIIKA CBOMX TOBAPHUILEH C TMO3ULUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) IEHHOCTH HAYYHOT'O MO3HAHMS:

MHPOBO33PEHUYECKUE TIPEJICTABICHUS O BEIIECTBE M XMMHUUYECKOW PEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTABIIAIOILINE
OCHOBY JIJI1 TIOHUMAaHUsSI CYIIHOCTH HAyYHOW KapTHHBI MHpA, TPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOJTHOM CPEIOH, O POJIM XUMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HaBaTEIbHbIE MOTHBBI, HAlPABJICHHBIC HA TMOJYYE€HHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJUMBIC IJi1 OOBSCHEHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUU,
MO3HABATEIbHOM, MH(GOPMALMOHHOW M YHUTATEIbCKON KYIbTYpPbl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSATENIbHONH palboThl C YYEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOr, JIOCTYNHBIMH TEXHUYECKHMMH CpEACTBAMU HMH(POPMALMOHHBIX
TEXHOJIOTUH;

UHTEpEeC K OOYUYEHHUI0 U [O03HAHHIO, JH0O03HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K  €aMOOOpa30BaHHUIO, MPOEKTHOM UM HMCCIEI0BATEIbCKON
NEeSATENbHOCTH, K OCO3HAHHOMY BbIOOPY HAaINpaBIE€HHOCTH W YPOBHS OOy4eHHs B
JanbHEHIIeM;

4) popMHUpPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHUE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUN U
HENPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOT 0I5, HAPKOTUKOB, KypEHHUs),
HEOOXOMMMOCTH COOMIONIEHUsT TIpaBWJI OE30MacHOCTH TMpU  OOpalieHuu ¢
XUMHUYECKUMHU BEUIECTBAMH B ObITY U pealbHOM KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY M3YUEHHUIO Ipodeccuil u Tpya pa3iIuyHoro poja,
yBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCJIE Ha
OCHOBE IPUMEHEHHUsS TPEAMETHbIX 3HAHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOP
WH/IMBU1yaJIbHOM TPAeKTOPUH MPOJOJKEHHsI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpodhecCuOHATbHOU ASATENbHOCTA U Pa3BUTH HEOOXOAUMBIX YMEHHUM,
TOTOBHOCTH a1allTUPOBATHCA B MPO(PECCUOHANIBHON CPEIE;

6) IK0JIOrHYECKOro BOCIIMTAHMSA:

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K MPHUPOJIE KaK MCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MIOHUMAaHUE LIEHHOCTU 3/I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3znyeckoMy M MCHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIOICHMUS
paBuJI 6€30MaCHOT0 MOBEACHUS MPU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalHsIX,
YTPOXKAOIIMX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH NPUMEHATHh 3HAHUS, MOJIy4aeMmble MPU U3YYEHUH XUMHH, IS
penieHus 3a/1a4, CBA3aHHbBIX C OKPYKAKOLIEH IPUPOJHON CPEIOH, I NOBBIIICHUS
YPOBHSL  3KOJOTHMYECKOW KYyJIbTYpbhl, OCO3HaHUS TIJ00AJIBHOTO  XapakTepa
HKOJIOTUYECKUX NpoOJieM M MyTeH MX pelIeHHs MOCPEACTBOM METOAO0B XHMHUH,
HKOJIOTUYECKOTO MBIILIEHUS, YMEHHUS PYKOBOACTBOBAThCS UM B MO3HABATENILHOM,
KOMMYHUKATUBHOM U COIMAILHOM MPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATbBI

B cocraBe MeTranpeaMETHBIX PE3YJNbTATOB BBIACISAIOT 3HAYUMbIE JUIS
(GopMuUpOBaHHS MHPOBO33PEHUs OOILEHAyYHblEe MOHATHS (3aKOH, Teopus,
IPUHIUI, TUIIOTE3a, (PAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JIPYToO€.), KOTOpbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HaHUUM M3 3TUX MPEAMETOB (HOPMUPOBATH IMPEACTABICHHE O IETOCTHOMN



HAay4YHOW KapTUHE MHUpPA, U YHUBEpCAIbHbIC YueOHbIE eCTBUS (I103HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJISITHBHBIE), KOTOpPhIE 0OECIEeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUTAHUPOBAHUIO M OCYUIIECTBICHHUIO y4eOHOM
NEeATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCATbHBbIE YYeOHbIe 1eHCTBUS

ba3oBble Jornueckue AecTBUA:

YMEHHUSI HCIOJIB30BaTh MNPHUEMBI JOTUYECKOTO MBIIUIEHUS IPU OCBOCHHUHU
3HaHWI: pacKphIBaTh CMBICT XUMHUYECKUX MOHSTHM (BBIIETSATh UX XapaKTEpHbIC
MPU3HAKU, YCTaHABJIMBAaTh B3aUMOCBS3b C JIPYTUMHU TOHSITHUSMH), HCIOJIH30BaTh
MOHATHUS JJIs1 OOBACHEHUS OTNIENbHBIX (PAKTOB U SIBIICHUM, BIOMpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAINKA XUMHUYECKUX BEIIECTB U XUMHUYECKHX PEaAKIUH,
yCTaHABIMBATh MPUUUHHO-CIIEACTBEHHBIC CBS3M MEXKIAY OOBEKTAMU H3YUYCHUS,
CTPOUTH JIOTUUECKHE pACCYyX ACHUS (MHIYKTUBHBIEC, ACNYKTUBHBIC, 10 aHAJIOTHUHN),
JieaTh BBIBOJIBI M 3aKJIFOUYEHUS;

YMEHHUE TMPUMEHSITh B TIpPOIECCe IMO3HAHUS TOHATUA (TpeAMETHbIE U
METaInpeIMETHbIE), CAMBOJINYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbIE B XMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHMMBOJ DJIEeMEHTa), XuMHudeckas ¢Gopmysia W ypaBHEHUE
XUMHUYECKON peakly — MPU PelIeHUH YyueOHO-TI03HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUIN BBIABIATh U XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKH W3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB M XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBA3UM U
MPOTUBOPEUMS B U3yUaeMbIX MIPOIECCaX U SBJICHUSIX.

Bba3oBble uccienoBarejibckme JeiCTBHS:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KA4e€CTBE HHCTPYMEHTA
MO3HAHWA, a TaKKe B KA4eCTBE OCHOBBI JUIsi (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABHIILHOCTH BBICKA3bIBAEMBIX CYKIICHUN;

MpUOOPETEHUE ONbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMU M TMPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHWE Ha0JoIaTh 3a XOJOM Ipolecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €T0 Pe3ysbTar, (OPMYITHUPOBATH 0000IIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO OMbITA, UCCIEOBAHUS, COCTABIATh OTUET
0 MpojIeNIaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

YMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, TIOTyIaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HayyHO-TIOMyJIIpHAs JUTEpaTypa XUMUYECKOTO COJEpPKAHUS, CIPABOYHBIC
nocobusi, pecypchl HMHTepHeTa), KpUTUUECKH OIICHWBATh MIPOTHUBOPECUMUBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4yHble METOABI U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX JJIsi BBIMOTHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 ONPEIEIEHHOr0 TUIA, TPUOOPETEHHUE OMbITA B
00JlaCTH  MCHOJIb30BaHUS ~ MH(GOPMAILIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYPO aKTUBHOTO UCIOJIb30BAaHUS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSATEIILHO BHIOMpATh ONTUMAIBHYIO (OPMY MpEACTaBICHUS HHPOPMAIUHA U
WUIIOCTPUPOBATh pEIIaEMbIE€ 3a/1aud  HECIIOXKHBIMUA CXEMaMH, JharpaMmaMu,
IpyrumMu popMamu rpaduKu U UX KOMOUHALMSAMU;

yMEHUE UCIOJIb30BaTh MW AaHAIM3UpoOBaTh B Ipolecce Yy4eOHOH U
UCCJIEI0BATENbCKOM JEATENBHOCTH MH(OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO3SKMCTBA M TPAHCIIOPTAa HA COCTOSHUE OKPYXKAIOUIEH MPUPOIHOU
cpensl.

KoMMyHHUKAaTHBHBIE YHUBepPCAJbHbIE Y4eOHbIE 1eCTBUA:

yMEHUSl 3a/laBaThb BOMPOCHl (B XoJe Auanora W (Wiau) JOUCKYCCHM) IIO
CylIecTBY  oOcyxkaaemMoll  TeMmbl, (OPMYIMPOBATb CBOU  MNPEAJIOKEHUS
OTHOCHUTEJIBHO BBINIOJIHEHUS MTPEI0KEHHOM 3aa4H;

YMEHHSI ~ MPEACTABIATh  IOJYYEHHbIE  PE3yibTaThbl  MO3HABATEIBHOMU
NEATEIbHOCTH B YCTHBIX M MHCBbMEHHBIX TEKCTax; JenaTh MPE3CHTALUIO
pe3yabTaTOB BBHINOJHEHUS XMUMHUYECKOTO HKCIIEPUMEHTa (Ja0OpaTOPHOIO OIMBITA,
1abopaTopHOI pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHHsSI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W  MCCIENOBATENbCKOW  JICSITENBHOCTH  MPU  PEUICHUU
BO3ZHMKAIOIIUX TpoOJeM Ha OCHOBE yu€Ta OOILIMX HHTEPECOB M COIJIacOBAHUS
no3unuii (00CyX aeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBD», KOOPJIUHAIUS
COBMECTHBIX JEHUCTBUM, OINPENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOU paOOTHI U APYTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIC Y4eOHbIC 1eiICTBUA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNIATh LEIU JEATEIBHOCTH, IUIAHUPOBATh,
OCYLIECTBJISATh, KOHTPOJIMPOBATH M NMPU HEOOXOJIMMOCTH KOPPEKTHPOBATH CBOIO
JesITeNIbHOCTh, BbIOUpaTh Hanbosee 3 PEeKTUBHbBIE CIIOCOOBI PeIIeHUsI yUeOHBIX U
MO3HABATEIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTABJIATh WIHW KOPPEKTUPOBATH
MPEJIOKEHHBIM AJITOPUTM  JIEMCTBUK TIPU  BBINOJHEHUM 33JaHAM C Y4ETOM
MOJIYYeHHS] HOBBIX 3HAHUM 00 U3ydaeMbIX OOBEKTaX — BEUIECTBAX U PEaKLHUsX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOTO pe3yJIbTaTa 3asBJICHHOW LEJIH, YMEHUE
UCIIOJIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, MPE/IJIaraeMbI€ B YCIOBUU 3aIaHUM.

MHNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pPeE3yJNbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
coliepKaHUsl, YCTAHOBJIEHHOTO JaHHOW (enepasbHOW padoyell MnporpaMMmonu,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOIIMMMCS Hay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeUCTBUN, crnenuPudeckue JUisi TPEAMETHOW oOmact  «XUMHS», BUIBI
JNEATENIbHOCTH 1O  IIOJYYEHUIO HOBOIO  3HAHWs, €ro HHTEPHpPETALNH,
npeoOpa3zoBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYAIlUsX.

K xoH1y 00yuenus B 8 kjiacce npeaMeTHble pe3yJibTaThl HA 0A30BOM YPOBHE

JIOJDKHBI OTpakaTh CHOOPMUPOBAHHOCTD Y 00YUaAIOIINXCS] YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKHX IOHATHH: aTOM, MOJICKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAsg Macca, KOJHUYECTBO BEIIECTBA, MOJIb, MOJIApHas Macca,
MaccoBasi 10151 XUMHUUYECKOTO 3JIEMEHTa B COEAMHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJICHHS, XMMHUYECKasl PeaKius, KiIacCU(UKAIUSI pPEaKIUi: peakiuu
COCIMHEHUSA, PEAaKIUU PAa3JIOKEHUs, PEAKIMU 3aMEUICHUsA, PEaKIuu
oOMe€Ha, 3K30- U SHJOTEPMUUYECKHE PEaKIIMH, TEIIOBOU AP(EKT peakiui,
AIpO aTOMa, AJIEKTPOHHBIM CIIOM aroma, aToMHas OpOUTalb, PAIAUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJSIpHAsi KOBAJICHTHAsI CBA3b,
WOHHAs CBSA3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas J0Js BEIIECTBa
(TpolieHTHas! KOHILICHTPAIMs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHUX TOHATHUH U
MPUMEHSITH 3TU MOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIONBH30BaTh XHWMHUUYECKYIO) CHUMBOJHMKY JUISI COCTaBJICHHS (HOPMYT
BEILIECTB U YPAaBHEHU XUMHUYECKUX PEAKIINA;

e OIpEIENsATh BaJIGHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKWUCIICHHS  JJICMEHTOB B  OMHApHBIX  COCAUHEHUSIX,
MIPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUU IO
dbopmynam, BHUJ XUMHUYECKON CBsI3M (KOBaJICHTHAs W HOHHAas) B
HEOPraHUYECKUX COCIMHEHUSIX;

e packpeBaTh cmbich Ilepuognueckoro 3akona JI. WM. Menngeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX AJIEMEHTOB OT MX IMOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXpPAaHEHHUS MAacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHHMSI, 3aKOHa ABOrajipo;

e OINWCHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoit
CUCTEMBbl XMMHMYECKUX OJJEMEHTOB: pa3jinyarTh [OHITUA «TJIABHAs
noarpymma (A-rpymmna)» u «modounas nmoarpynna (b-rpymnma)y, maneie u
OoJbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabnune «llepuomuueckass cuctemMa Xxumudeckux osnemeHToB [[. U.
MenzaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sA1pa, 00llee YUCIIO 3JEKTPOHOB
U pacnpeiesieHUue uxX 1Mo 3JIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMUCIy M COCTaBy Y4YacTBYIOIIUX B pEaKIUu
BEILECTB, 10 TEIIOBOMY 3D PexTy);

XapakTepu30BaTh (OMUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIasd OMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX
YpaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kaue€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMpEBpallleHU B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOro »dJeMeHTa 1o ¢opmye
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITh OCHOBHBIE OIEpPAlMM MBICIUTENBHON AEATEIbHOCTA — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluio, KilacCU(PHUKaIHUIO,
BBISIBJICHUE TPUYUHHO-CJICACTBEHHBIX CBS3€M — IS M3Yy4YEHUS CBOICTB
BEIIECTB U XUMHUYECKMX PEAKIHUM, EeCTeCTBEHHO-HAyYHbIC METOJbI
NO3HAaHUA — HAOJIIOJICHHE, W3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

CleloBaTh  NpaBWJIaM  TOJIb30BAaHUS ~ XMMHYECKOM  TOCYJIOoM
7a0opaTOpHBIM  00OpYyJIOBaHMEM, a TakXKe IIpaBUjiaM oOOpallleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMUSIMU MO BBIIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB TIO TOJIYYEHUIO U COOMPAHHIO
ra3oo0pa3HbIX BemeCTB (BOJOpOAA W KHUCJIOPOJA), MPUTOTOBIICHHUIO
PacTBOPOB C ONPEAEIEHHON MacCOBOM JOJIEM PaCTBOPEHHOIO BELIECTBA,
IJIAHUPOBATh W MPOBOJUTH  XHUMHUYECKHE  OKCIEPUMEHTHI  TIO
pacno3HaBaHMUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOILBIO MHIUKATOPOB
(;makmyc, henondTanenH, METHIIOPAHXK U APYTHE).

K koH1y oOyueHus B 9 Kkiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX TOHSATHUW: XUMHUYECKUN
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHWOH, IPOCTOE BELIECTBO,
CI0KHOE BENIECTBO, BAJECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENECHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYEeCKas CBs3b, TEIUIOBOU ekt
peakiuu,  MOJib, MOJISIPHBIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs HUCCOIMALINS, PEAKIMd HOHHOTO
oOMeHa, Karaau3atop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE W



HEOOpaTUMBbIC pEaKINH, OKHUCIHTEIbHO-BOCCTAHOBUTEIIBHBIC PEaKITNH,
OKUCIIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHME W  BOCCTAaHOBJICHHUE,
aloTponusi, aMm(pOTepHOCTh, XUMUYECKas CBA3b (KOBAJIEHTHAs, MOHHAs,
METa/InYecKasi), KpHUCTAJUIMYecKass pemérka, KOppo3us METaJlIOB,
CIJIaBbl, CKOpPOCTb XHMMHUYECKOW pEAKLUMH, MPEACIbHO JOMYyCTUMAs
koHuentpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MIPUMEHSTh 3TU NOHATHUSA IPU OMUCAHUY BEILECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHHUS (HOpMYyT
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPENEIATh BaJICHTHOCTh M CTENIEHb OKUCJIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOTO COCTaBa, MPUHAIEKHOCTh BEIIECTB K
ONpeNeNIEHHOMY KJIacCy COeIuWHEHUN 1o dopmysaMm, BHII XUMHUYECKON
CBs3UM (KOBaJICHTHAs, WOHHAs, MeETaJUIM4YeCcKas) B HEOPTaHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopMmylie, XxapakTep cpelabl B
BOJIHBIX PAaCcTBOPAX HEOPraHWYECKUX COCAMHEHUMN, TUI KPUCTATITMYECKOU
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBAaTh U XapaKTepU30BaTh
Tabauuynyto Gopmy Ilepuoamdeckoil CUCTEMBbl XUMHYECKUX AJIEMEHTOB!
paznuyaTh TOHATHSA «TJaBHasg mnoarpymma (A-Tpynma)y U «mobodHas
noarpynna (b-rpymnma)», maneie u OoOJbIIME MEPUOMBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpble HMEIOTCS B TNEPUOJUYECKON Tadnuie, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHUMHYECKUX
AJIEMEHTOB (COCTaB ® 3apsj sApa, oOIIee 4YUCIO DSJIEKTPOHOB U
pacmpeneneHne WX TI0 DJIEKTPOHHBIM CJIOSIM), OOBSCHATH oOIIHe
3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B
npejenax MaJiblX MEPUOJIOB UM TJIaBHBIX MOATPYII C YUETOM CTPOEHUS UX
aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XUMHUYECKUE Peakiuu (10 YUCIY W COCTaBy YYACTBYIOIIMX B PEAKIIHH
BEIECTB, MO TEIJIOBOMY 3(P(EKTy, 0 M3MEHEHUIO CTENEHEH OKHCIICHHMS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIME U CHEU(UUECKHEe XUMHUYECKUE
CBOMCTBa TIPOCTBHIX U CJOXKHBIX BEIECTB, MOATBEPXKAAsl OIMKHCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIIUH;

COCTaBJIATh YPABHEHUS JJIEKTPOIUTHYECKOW JHUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEW, MOJIHBIE U COKPAIEHHBIE YPABHEHHUS PEAKIIU NOHHOTO



oOMEHa, ypaBHEHUS pEaKIuid, MOATBEPKIAIONMUX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKIY BEIIECTBAMH PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUN
MOCPEJICTBOM COCTABJICHHSI JIEKTPOHHOTO 0ajaHca 3TUX peakLuid;
MIPOTHO3UPOBATh CBOWMCTBA BEIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX NPEBpAlICHUN B Pa3TUYHBIX
YCIOBUSIX;

BBIUHCIIATh OTHOCHUTEIBHYIO MOJICKYJISPHYIO W MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHMYECKOrOo 3JeMEHTa 1o ¢opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

coONoaTh  MpaBWUjia  TOJB30BAHUS  XUMHYECKOW  TMOCYAOW W
nabopaTopHbIM  00OpYyJOBaHMEM, a TaKXKe IMpaBuUja OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU 1O BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TOJYYEHUIO U COOHPAHUIO
ra3000pa3HbIX BEIIEeCTB (aMMHAKa M YTJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMM, TOATBEPXKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOpPUJI-, OPOMUJI-,
noaua-, kapobonat-, ¢ocdar-, cuiMkar-, cyiabhar-, THAPOKCUI-HUOHBI,
KaTUOHBl aMMOHHSI M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIKUE B
BOJIHBIX PaCTBOpPaxX HEOPraHMYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIE OINEpAlMU MBICIUTEIBHON NIEATETbHOCTH — aHaJINU3
U CHHTE3, CpaBHEHHE, O0O0O0OIIEHHE, CHUCTEeMATU3allMI0, BBISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3ed — [l U3YyYEHHUS CBOWMCTB BEILECTB U
XUMUYECKUX PEaKlUil, €CTeCTBEHHO-HAy4YHbIE METOAbl IO3HAHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (pealbHBIA |
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KITIACC
Kosnn4yecTBo yacoB
Ne HauMenoBanue pa3ienoB u DJIeKTPOHHBIe (HM(POBHIe)
KoHnTpoibHbIe IIpakTHYeckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoThI padoTbl
Paspnea 1. IlepBoHayaibHbIe XUMUYECKHE NOHATHSA
XuMusi — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bu6mmorexa [IOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c
4eJI0BEKa
19 BemectBa 1 xuMudeckue 15 1 bu6mmoreka [IOK
' peakiuu https://m.edso0.ru/7f41837c
Hroro no pasneny 20

Pa3nea 2. BaxkHeiilne npeacTaBuTe I HEOPraHUYECKHUX BelleCTB

Bosnyx. Kucnopon. Ilonstue bub6nmoreka [IOK
2.1 6
00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonsitue o kuciorax 3 1 bu6mmorexa [IOK
' 1 COJISX https://m.edso00.ru/7f41837¢c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6nuoreka [JOK
' OCHOBaHMAX https://m.edso00.ru/7f41837c
OCHOBHBIE KJIaCChI bubmoreka [JOK
24 . 11 1 1
HEOPTaHWYECKUX COCIUHEHUH https://m.edsoo.ru/7f41837c
Hroro 1o pazueny 30

Paznen 3. Ilepuoguueckuii 3axoH u [lepuoguveckas cucrema xumnueckux 3jaeMeHToB /I. U. Menaeneea. CtpoeHue aToMoB.
Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIMH


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

[leproanueckuii 3aKOH U
Ilepronnueckas cucrema

3.1
XUMHUYECKHUX 3jieMeHTOoB J[. 1.
MenneneeBa. CtpoeHue atroma
XumMuyeckas CBS3b.

3.2 OKHUCIUTENbHO-

BOCCTAaHOBUTCIIbHBIC PCAKITUN

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

bubmuoreka [JOK
https://m.edso0.ru/7f41837c

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6nuoreka [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 KJIACC

Ne i/

Paznea 1.

11

1.2

1.3

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

BemecTBo 1 XMMHYECKHE PeaKIHU
[ToBTOpenue u yriryOiaeHne 3HaHUN
OCHOBHBIX Pa3/esioB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX
peakuuii

DNEKTPOIUTHYECKAS] TUCCOLIUALIHS.
XUMHYECKUE PEAKIIUU B pacTBOPAX

Hroro no paszneny

Pazgea 2.

2.1

2.2

2.3

2.4

HeMeranasl M MX cOeTUHEHUS

OO01ast XapakTepUCTHKA XUMHUYECKUX
aneMeHToB VIIA-rpynmnsl. ["anorenst

OO0mmas xapakTepUCTHKA XUMHUECKUX
anemeHToB VIA-rpynmel. Cepa u e€
COEIMHEHUS

OO0m1as XxapakTepuCcTUKa XUMHIECKUX

anemeHToB VA-rpynmsl. A30T, pochop u ux

COEJIMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUUECKUX
aneMeHToB |VA-rpynmnsl. Yriepoa u
KPEeMHHUHN M UX COCTUHECHUS

Hroro no paszneny

KoanuyecTBO 4acos

Bcero

18

25

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsI

JJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [JOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

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

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

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

bubnunoreka [JOK
https://m.edso0.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

Pa3pen 3. MeTa/sibl M HX COeTUHEHU ST

3.1 OO0111He cBOMCTBA METAIIJIOB

3.2 Baxwueiinime MeTayuibl U UX COSTUHEHUI

Hroro no paszneny

Pa3nea 4. Xumus u oKpy:Kapomas cpeia

4.1 BemectBa 1 MaTepraisl B )KU3HU 4EJIOBEKA
Hroro no paszneny
PezepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

16

20

68

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6nunoreka [IOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [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 IIVTAHUPOBAHUE

8 KITIACC
Ne
wn Tema ypoka

[IpenmeT xumuu. Poap XuMuu B )KU3HU
yejoBeka. Tena U BelecTsa

IlonsTue o METOJaX IMO3HAHUA B XUMHH

[IpakTuueckas padora Ne 1 «IIpaBuna
paboThl B 1a00paTopun U IpUEMBI
oOparteHus ¢ J1abopaTopHbIM
000pyIOBaHUEM

Yuctele BemiecTBa U cmecu. CrmocoObl
pasaeneHus cMecen

[Ipaktuyeckas padora Ne 2
«Paznenenue cmecelt (Ha mpumepe
OUYMCTKU OBAPEHHOM COJN)»

ATOMEI 1 MOJICKYJIbI

XUMHYECKUE DIIEMEHTBI. 3HAKU
(CI/IMBOJ'ILI) XUMHUYCCKUX JJICMCHTOB

HpOCTLIC " CJIIOKHBIC BEIICCTBA

ATOMHO-MOHCK}’HHPHOC YUCHUC

Koan4yecTBo 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTH4eckue
padoThbI

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
uugposbie
oOpa3oBaTte/ibHbIE

pecypchl

bubmnoreka LJOK
https://m.edsoo.ru/ff0d210c

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d227e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d23dc

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c

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 BEIIECTB.
Xumnueckas popmyna. BaieHTHOCTD
ATOMOB XMMHMUYECKHUX 3JIEMEHTOB

OtHocuTenbHAas aTOMHas Macca.
OtHocuTenbHas MOJICKYJIsIpHAad Macca

MaccoBas 10i1st XUMHYECKOTO
DJIEMEHTA B COEAUHEHUU

KomanuectBo BemecTBa. Moub.
MonsipHast macca

du3znyecKknue U XUMUYECKUE SIBICHMS.
XuMu4ueckas peaKknuid

[Ipu3Haky u yciioBUs IPOTEKAHUS
XMMHYECKHUX PEaKIUN

3aKOH COXpaHEHHUsI MacChl BEUIECTB.
XHWMHUYECKUE YPABHEHUS

Brrurcnenust KoIu4ecTBa, MacChl
BEIIECTBA 110 YPABHEHUSM XUMUYECKUX
peaxkuuii

Krnaccudukanus XuMHIECKUX peakiui
(coenuHeHus, pa3noKeHHUs,
3aMeleHus, oOMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHnukiIoneauct. O000mEeHe
CUCTeMaTH3alusl 3HAaHHUH

KonTponbhas padora Nel no teme
«BemiecTBa U XUMUYECKUE PEAKITHIDY
Bo3nyx — cMech razoB. CocTaB
Bo3ayxa. Kucnopog — snemeHt u

bubmuoreka [{OK
https://m.edsoo.ru/ff0d2eae

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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5230

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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3f34

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d40c4

bub6mmoreka [JOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [IOK
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

npocroe BeuecTBo. O30H

dusnueckue U XUMUYECKHAE CBOMCTBA
KHCJIOpoJia (peaKIuy OKUCIICHUS,
ropenue). [lonstue 06 okcumax

CriocoOblI MosTy4eHus KUCI0po/ia B
1a00paTOPUN U TPOMBIIIIICHHOCTH.
[Tpumenenue kucnopoaa

TennoBoii 3¢ ekt XuMuIecKoit
PEaKIyu, TIOHSITHE O
TEPMOXUMHUYECKOM yPaBHEHHH, 3K30-
SHIOTEPMHUECKUX PEAKIIHIX

TormBo (HedTh, yroib U METaH).
3arps3HeHue BO3AyXa, CIIOCOOBI €ro
MPEAOTBPAIICHUS

[Ipaktuueckas padora Ne 3 mo Teme
«ITonyuyenue u cobupanue KHCIOPOa,
HU3y4YEHHUE E€r0 CBOMCTB)

Boaopoa — snemMeHT u nmpocroe
BelecTBO. Haxoxnenue B npupoje
du3nyeckre 1 XUMHUUYECKHE CBOICTBA
Bosiopoaa. [Ilpumenenne Bogopoaa

TloHsaTHE O KHCIIOTAX U COIIX

CrniocoOslI nosty4eHus BOAOPOa B
naboparopun
[IpakTrueckas padota Ne 4 o Teme

«Ilomyuenue u cobupaHue BO10po/a,
U3Yy4YEHHE €r0 CBOMCTB»

bu6morexa [JOK
https://m.edsoo.ru/ff0d4614

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d497a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4790

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

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

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

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

bub6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4f42



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

32

33

34

35

36

37

38

39

40

41

42

ModsipHblii 00bEM Ta30B. 3aKOH
ABoraapo

Beruncnenus o6bpéma, KonuyecTna
BEIIECTBA I'a3a 10 €ro U3BECTHOMY
KOJINYECTBY BELIECTBA WU 00BEMY

Brruncnenns o06EMOB ra3oB 1o
YPaBHEHHUIO PEAKIIMK Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUHN I'a30B

dusznyeckue 1 XUMHUYECKHE CBOMCTBA
BOJBI

CocraB ocHoBauuii. [Toustue 00
WHJIUKAaTOpax

Boz[a KaK paCTBOPUTEIIb. HacmmeHHme
1 HCHACBIIICHHBIE PACTBOPHI. MaccoBas
A0JI1 BEIIECTBA B paCTBOPC

[IpakTuueckas padora Ne 5 o Teme
«ITpuroroBieHue pacTBOPOB ¢
onpeaenEHHON MacCOBOM J10eH
PacTBOPEHHOTO BEIICCTBAY
KonTponbhas padora Ne2 no teme
«Kucnopoa. Bogopoxa. Boga»
Oxcupsl: cocTaB, KIacCupUKaIus,
HOMEHKJIaTypa

[TonyueHne 1 XMMHUYECKHE CBOHCTBA
KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
OKCHJIOB

OcHoBaHuUsI: cOCTaB, Ki1accuduKarus,
HOMEHKJIaTypa

bubmuoreka [{OK
https://m.edsoo.ru/ff0d542¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubmnoreka LJOK
https://m.edsoo.ru/ff0d5708

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d587a

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

bubmnoreka LJOK
https://m.edsoo.ru/ff0d5b40

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d5eba

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
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
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[TonyueHne u XMMHUYECKUE CBOMCTBA
OCHOBaHUI

Kucnotsr: cocras, kmaccudukarus,
HOMEHKJIAaTypa

[TonydyeHnue u XuMHUUYECKHE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIATypa,
CHOCOOBI OJTYYCHHUS, XUMHUYECKHE
CBOMCTBA

IIpakTuyeckas pabora Ne 6. Pemienue
9KCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX
COCIMHEHUI

I'enernueckas cBsI3b MCKAY KilaCCaMH
HCOPraHNYCCKUX CO€JUHEHUI

O000I11IeHIE U CUCTEMATU3ALUS 3HAHUN

KonTponbnas padora Ne3 no teme
"OCHOBHBIE KJIACChl HEOPTaHUUECKUX
coequHEeHHI"

[TepBbie mOMBITKY KIacCUPUKAITIT
XAMUWYECKHX dJIeMeHTOB. IloHATHE O
TPYIIIax CXOIHBIX AJIEMEHTOB
[Tepronnueckuii 3aKOH U
[Tepuoanueckast cucTeMa XMUMHUYECKUX
anemenToB 1. . MenneneeBa

[Iepuonsl, rpynmel, NOATPYIIIIBI

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

bu6mmorexa [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmorexa [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [JOK
https://m.edsoo0.ru/00ad9474

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c

bubmnoreka LJOK
https://m.edsoo.ru/00ad9a50

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

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ela

bub6mmorexa [JOK
https://m.edsoo.ru/00ad9ffa

bub6mmoreka [JOK
https://m.edsoo.ru/00ada52¢

bub6mmoreka [JOK
https://m.edsoo.ru/00ada52c¢



https://m.edsoo.ru/ff0d67ca
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
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65

Crpoenue atomoB. COCTaB aTOMHBIX
saep. M30Tonsl

CtpoeHue 3JIeKTPOHHBIX 000JI0YEK
aTOMOB 3JIeMeHTOB [lepuoanueckoit
cuctemsl /. 1. MeHnaeneeBa
XapakTepucTuKa XUMHIECKOTO
3JIEMEHTA 110 €T0 MOJI0KCHUIO B
[Tepuonuueckoit cucreme /1. U.
MeHnaeneeBa

3navenue [leproaudyeckoro 3akoHa s
pa3BuTHUA HayKu U npaktuku. /. 1.
MenaeneeB — y4€HbIH, ITe1aror u
rpakJ1aHuH

DNeKTPOOTPULATEIbHOCTh AaTOMOB
XUMUYECKHUX DJIEMEHTOB

HNonuag xumMudeckas cBA3b

KoBanenTHas noJrsipHad XuMHUUYCCKasd
CBA3b

KoBanenTHas HCTIOJIIPpHAA XUMHWYCCKasAg
CBA3b

CTeneHb OKHCIICHUS

OKXUCITUTEIIFHO-BOCCTAHOBUTEIIbHEIC
pPCaKnuu

OKHCIIUTEN Y BOCCTAHOBUTEIU

KonTponbnas padora Ne4 no teme

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

bu6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bubmnoreka LJOK
https://m.edsoo.ru/00ada824

bu6mmorexa [JOK
https://m.edsoo.ru/00ada96e

bu6mmorexa [JOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
https://m.edsoo.ru/00adac34

bub6mmoreka [JOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab9

bu6mmoreka [IOK
https://m.edsoo.ru/00adae28

bu6mmoreka [IOK
https://m.edsoo.ru/00adb076

bub6mmorexa [JOK
https://m.edsoo.ru/00adb076

bu6mmoreka [IOK



https://m.edsoo.ru/00ada342
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

«Ctpoenue atoMa. XUMHUYECKas CBA3b

66 O000111eHIE U CUCTEMATH3AaIUS 3HAHUHI
67 O000111eHIE U CHUCTEMATH3AU 3HAHUI
68 O000111eHIE U CHUCTEMATH3AIU 3HAHUI

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

68

https://m.edso0.ru/00adb486

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edso0.ru/00ad9ch?2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Tema ypoka

Ilepnonnueckuil 3aK0H.
[lepuoauueckas cuctema
XHMHYECKUX djieMeHToB /I, M.
MeneneeBa

CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
aTOMOB 3J1eMeHTOB [lepnonnueckon
cuctemsl J[.1. Menaeneepa

3aKOHOMEPHOCTH B U3MEHEHUU
CBOICTB XUMHUYECKHUX IEMEHTOB
IIEPBBIX TPEX MEPUOJIOB

Knaccugukamnus 1 HOMEHKIATypa
HEOpPraHMYECKUX BEILECTB

By xXuMHu4yeckou CBSI3U U TUIIEI
KPUCTAJUTMYECKUX PEIIETOK

Konrponsnas padora Nel mo reme
«IToBTOpenue u yriayOaeHue 3HaHUI
OCHOBHBIX Pa3/iesioB Kypca 8 kiacca»
Knaccugukarus Xumruueckux
peakuuii o pa3aIudHbIM IIPpU3HAKAM

[ToHsiTHE O CKOPOCTH XMMUYECKOM
peaknuu. [IoHATHE 0 TOMOTEHHBIX U
reTePOreHHBIX PEAKLUAX

KoanuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

Jlara
U3YYCeHUS

DJIeKTPOHHbBbIE
nu@posbIe
o0pa3oBaTte/ibHbIE

pecypchbl

bubmnoreka LJOK
https://m.edsoo.ru/00adb59e

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

bu6mmoreka [JOK
https://m.edsoo0.ru/00adb6h6

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

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bu6mmoreka [IOK
https://m.edsoo.ru/00adbcb0

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00ae0d0a
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

IToHsiTHE O XUMHUYECKOM PAaBHOBCCHHU.

@akTopsl, BIUAIOIIKAE HA CKOPOCTh 1 bu6nuoreka [IOK
XMMHUYECKOW PEAKIUU U MOJI0KEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS
OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC 1 bubnuorexa [JOK
peakiuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOIUTUYECKOMN
ncconuanuu. CUIbHBIC U ca0bie 1 bubmorexa [JOK
A HHALI. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
HonnHble ypaBHEHHS peaKIUi 1 bubmorexa [JOK
yp P https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
OCHOBaHHUH B CBETE IIPEICTABICHUN 1 bubmmorexa LOK
pv https://m.edso0.ru/00add5d8
00 AIIEKTPOIIUTUIECKON TUCCOLIUAIIUU
XuMHYECKHE CBOMCTBA COJICH B CBETE
IIPECTABIIEHUNA 00 1 bubnnorexa [IOK
p . https://m.edso0.ru/00add8b2
ANEKTPOIUTHIECKON JUCCOIHAIIIHT
[TousTHE O TMAPOIN3E COJIEH 1 bubmnorexa [JOK
P https://m.edsoo.ru/00add9d4
O0o0011IeHre U CHCTEMAaTHU3aITHS 1 bubmuoreka [JOK
3HAaHUH https://m.edsoo.ru/00addd12
[Tpaktuyeckas padora Ne 1.
bu6mmoreka [IOK
«PemeHne 3xkcnepruMeHTaIbHbBIX 1 1

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

3aad»
KoHnTtponbhas padota No2 o teme

((3JICKTpOJ'II/ITI/I‘-ICCKa$I Jucconuranus. 1 1
XHUMHUYECKHE pCaKknuu B paCTBOpax»

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

OO0m1as XxapaKTepucTHUKa rajJoreHOB. 1 bubmuotexa [JOK


https://m.edsoo.ru/00adc28c
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
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XUMHYECKUE CBOMCTBA HA IPUMEPE
xJjiopa

Xnopooaopon. ComsiHast KUCIIOTa,
XUMUYECKHUE CBOMCTBA, MOIYUYEHUE,
MIPUMEHEHUE

[TpakTnueckas pabora Ne 2 o teme
«IToyueHne COMAHOM KUCIIOTHI,
n3yuyeHue e€ CBONCTB»

Brruucnenus no ypaBHeHHSIM
XUMHNYCCKHUX peaKuHﬁ, €CJIM OOUH U3
peareHTOB J1aH B U30BITKE

OO1mmast XxapaKTepUCTUKA 3JIEMEHTOB
VIA-rpymiibt

AnnoTponHsle MOAU(DUKALIUYU CEPBI.
Haxoxnenue cepbl 1 €€ cOeMHEHU I
B IIpUpoOJIe. XUMUYECKHUE CBOMCTBA
cepsl

CepoBonopon, cTpoeHue,
¢bu3nyeckre 1 XMMUYECKHE CBOMCTBA
Oxkcupel cepsl. CepHast KMCIIOTa,
¢buznyeckrue 1 XUMHUYECKUE CBOWCTBA,
IIPUMEHEHNE

XHUMHUYECKUE PEAKLINH, JICKAIINE B
OCHOBE IIPOMBIIIJIEHHOTO crIocoba
MIOJTyY€HUs] CEPHOM KUCIIOTHI.
XHUMHYECKOE 3arps3HEHUE
OKPYXaIOIIEH Cpeabl COETUHEHUSIMHU
cepsl

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

bu6mmoreka [IOK
https://m.edsoo.ru/00ade104

bubmnoreka LJOK
https://m.edsoo.ru/00ade348

bu6mmorexa [JOK
https://m.edsoo.ru/00ade488

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

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

bub6mmorexa [JOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
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
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BrrunciaeHne MaccoBoil 10K BEIXO1a
MPOJIYKTA PEaKIIHU

OO0m1as XxapaKTepUCTUKA JIEMEHTOB
VA-rpynnsl. A30T, pacipocTpaHeHHE
B Iipupojie, Gu3ndecKue u
XHUMHUYECKHE CBONCTBA

AMMuak, ero puznyeckue u
XUMHUYECKHE CBOMCTBA, MOJIyYCHHUE U
MIPUMEHEHUE

[TpakTnueckas pabora Ne 3 o teme
«[lomyueHne aMmmuaka, U3y4eHHe ero
CBOMCTB»

A3OTHas KUCIOTa, e€ pusnyeckue u
XUMHYECKHE CBOWCTBA

Hcnonb30BaHne HUTPATOB U COJNEN
aMMOHHSI B KQUeCTBE MUHEPATbHBIX
ynoopeHnid. XuMu4eckoe
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCIMHEHUSMU a30Ta

docdop. Oxeun pochopa (V) u
docdopHas kucnota, pusndeckue u
XUMHUYECKHE CBONCTBA, MTOTYYCHHE

Ucnons3oBanue pocdaros B
Ka4eCTBE MUHEPAIILHBIX yI00pPCHUH.
3arpsi3HeHue MPUPOTHON CpeIbl
dochatamu

VYraepon, pacnpocTpaHeHHE B
npupoze, GU3NIeCKue 1 XUMHIECKHUE

bubmuoreka [{OK
https://m.edsoo.ru/00adec8a

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

bubmnoreka LJOK
https://m.edsoo.ru/00adf004

bu6mmorexa [JOK
https://m.edsoo.ru/00adf180

bubmuoreka [JOK
https://m.edso0.ru/00adf306

but6mmoreka [IOK
https://m.edsoo.ru/00adf518

bu6mmoreka [IOK
https://m.edsoo0.ru/00adf68a

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

bub6mmorexa [JOK
https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
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
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CBOWCTBA

Oxcunpl yriaepoaa, ux GU3HIecKue u
XUMHUYECKHE CBOMCTBA.
DKosiornyeckue npooaemsl,
CBsi3aHHBIE ¢ OKcHOM yriaepoaa (1V)

YrospHas KUCJIOTa U €€ COJIU

[TpakTuueckas padora Ne 4 o Teme
"IlosyyeHue yriieKucioro rasa.
KauecTBenHas peakuus Ha KapOoHAT-

n

HOH

HCpBOHa‘laJIBHBIe MOHATHS 00
OpraHNM4Y€CKUX BEIICCTBAX KAaK O
COCAUHCHUAX yTIJICpOoaa

Kpemuuii u ero coeguneHus

[TpakTrueckast pabota Ne 5. Pemenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«Baxkueinme HeMeTalJIBI M UX
COCIMHCHUS

Kontponbnas padora Ne3 o teme
«Baxuelnme HeMeTaJUIEI U UX
COEIUHEHUSD

OO01mas xapakTepucTUKa XUMUYECKUX
AIIEMEHTOB — METAJUIOB.
Mertanueckas CBs3b U
MeTaJJIn4ecKasi KpucTauinyecKkas
pemérka. Pu3nvecKre CBOMCTBA
METaJJIOB

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

bubmnoreka LJOK
https://m.edsoo.ru/00ae006¢c

bubmnoreka LJOK
https://m.edsoo.ru/00ae027e

bubmnoreka LJOK
https://m.edsoo.ru/00ae054e

bubmnoreka LJOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

bub6mmorexa [JOK
https://m.edsoo.ru/00ae0el8

bu6mmorexa [JOK
https://m.edsoo.ru/00ael103e



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
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
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XHUMHUYECKUE CBOMCTBA METAJLIOB.
DNEKTPOXUMHUYECKUH Psifg
HaIpsHKEHUN METaJUIOB

O061ue crocoObl MOTyYeHHs
MeTaiioB. CruiaBbl. Beruncienus no
YPaBHEHUSM XUMHUYECKHUX PEaKLUM,
€CJIN OJIUH U3 PEareHTOB COAEPIKUT
pUMecH

IlousTue o KOppO31u MECTAJIJIOB

[l{enouHple METAIIbI

Oxcuipl ¥ THIPOKCHIBI HATPUS U
KaJIus

[Ienoyno3eMeIbHbBIE METAIIbI —
KaJILIIUA 1 MarHui

Baxueiinme coeIMHEHNS KaJIbIU

O000111eHrE U CUCTEMATU3ALMS
3HAHUH

JKEcTkoCTh BOJBI U CIOCOOKI €6
yCTpaHEeHUs

[Tpaktuyeckas padora Ne 6 o Teme
"YKécTkoCTh BOJBI U METO/BI €€
ycTpaHeHus"

ATTOMAHAN

AMpoTepHbIe CBOICTBA OKCHJIA U

bubmuoreka [{OK
https://m.edso0.ru/00ael1156

bu6mmoreka [JOK
https://m.edso0.ru/00ael1156

bu6mmoreka [JOK
https://m.edsoo0.ru/00ael278

bu6mmoreka [JOK
https://m.edso00.ru/00ae14b2

bu6mmoreka [JOK
https://m.edso0.ru/00ae14b2

bu6mmoreka [IOK
https://m.edsoo.ru/00ael15e8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael15e8

bub6mmoreka [JOK
https://m.edso00.ru/00ae1886

but6mmoreka [IOK
https://m.edsoo.ru/00aelae8

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [JOK



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
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
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TUAPOKCH]IA
Kenezo

OKCH/IBI, THIPOKCHIBI M COJIH KejIe3a
(11 u xene3a (111)

O060011IeHNE U CUCTEMATHU3ALUS
3HAHUU

ITpakTnueckas padora Ne 7. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«BaxkHenume MeTaJlTbl U UX
COEJIMHEHUS

Brruncnenus no ypaBHEHUSIM
XUMHYECKHUX PEaKIIHiA, €CJIU OJIUH U3
pEareHTOB J1aH B U30BITKE UITU
COJICP)KUT IPUMECH. BeraucieHust
MacCOBOH J0JM BbIXOJa NPOAYKTa
peaxkiuu

O060011eH1E U cUCTEMATU3ALINS

3HAHUU

KoHnTtponbhas padota Ne4 o Teme
«BaxHeiine MeTaJuIbl U UX
COCTMHEHUS

BemectBa u Mmarepuansl B
MOBCETHEBHOM KU3HH YEIOBEKA
XUMHYECKOE 3arpsi3HEHNE
OKpYXaIoIIEH Cpebl

Ponb xumuu B perieHun
HKOJIOTMYECKUX MPOOIeM

https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86

bubmnoreka LIOK
https://m.edsoo.ru/00ae35e6

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [JOK
https://m.edso00.ru/00ae1750

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3f50

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270



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
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

67 O0001IeHHE U CUCTEMATU3ALIMS

3HAHUH
O00011eHNE U CUCTEMATU3 AL
3HAaHUHU

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

68

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

bu6mmorexa [JOK
https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

» Xumus: 8-i kiacc: 6a30BbIl YPOBEHb: YUEOHUK; 5-€ U3aHUE,
nepepaboranHoe, 8 kiacc/ 'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A.
AxtonepHoe o6miectBo «M3narensctBo «IIpocBemienuey

» Xumus 9 knacce/ Kysnenosa H.E., Tutosa .M., 'apa H.H. O6mectBo ¢
OrpaHUYECHHOU OTBETCTBEHHOCThIO N3aaTensckuil ientp « BEHTAHA-

['PA®»; Axkunonepnoe obmectBo «M3aarenbetBo «IIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Xumus. 8 kiacc. KorrponbHabie u mpoBepounbsie padoTsl/I"abpuensn O.C./
koprnopanus "Poccuiickuii yueOHUK"

Xumus. 9 knacc. 3agaunuk /Kysnenosa H.E., Jleskun A.H./ U3natenscTBO

BEHTAHA-T'PA®, kopniopauus "Poccuiickuii yaeOHHK"

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

Poccuiickas anexTponnas mkodia: https://resh.edu.ru/
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