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IHosicHUTEABbHAA 3aAIIMCKA

Pabouas mporpamma 1o XMMHUHU Ha YPOBEHb OCHOBHOT'O O0IIIEro 00pa3oBaHUs Jis
obyuaroruxcs 8-9-x kiaccoB YOV «Akanemus» pa3paboTaHa B COOTBETCTBUH C
TpeOOBaHUSAMMU:

e @epnepanpHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O06 o6pazoBanuu B Poccuiickoii
Denepauuny;

e mpukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O6 yTBepKaeHUN
(benepaabHOro TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaH/IapTa OCHOBHOTO
o01rero oOpa3oBaHUsY;

e mnpukaza MunmnpocemeHus ot 18.05.2023 Ne 370 «O06 yTBepxkaeHuu ¢eaeparbHOR
00pa3oBaTeNbHOW MPOrPaMMbI OCHOBHOTO 00IIIer0 00pa30BaHuUs;

o mpuka3za Munnpocsemenus ot 09.10.2024 Ne 704 «O BHeceHHH U3MEHEHHH B
HEKOTOpbIC IPUKa3bl MUHUCTEPCTBA IpocBeieHus Poccuiickoit denepanuy,
Kacaromuecs QenepaibHbIX 00pa30BaTeNbHBIX MPOrPAMM HAYaJIbHOTO OOIIEro
00pa3zoBaHMs1, OCHOBHOI'O 00IIIeT0 00pa30BaHUs U CPEIHETO OOIIETO
00pa3zoBaHus Y,

o mnpukaza MunmnpocsemeHus ot 22.03.2021 Ne 115 «O6 ytBepxkaenuu lopsaka
OpraHu3alliH U OCYIIECTBICHHS 00pa30BaTEIBHON NEATETLHOCTH 110 OCHOBHBIM
00111e00pa30BaTeIbHBIM ITPOrpaMMaM — 00pa30BaTeIbHBIM IPOrpaMMam
Ha4aJIbHOTO OOIIIEr0, OCHOBHOT'O OOIIETO M CPEHEro 0011Iero 00pa3oBaHusy;

o Konnenuuu npenogaBanus yueOHOTO MpeaMeTa « XUMHUD»;

o KoHuenuuu 3K0ioruyeckoro oopa3oBaHusi B cucTeMe o01ero oopa3oBaHus;

o CII 2.4.3648-20 «CanuTtapHO-3MHUIEMHOJIOTHYECKHE TPEOOBAaHUS K OpraHU3alusIM
BOCTIUTAHMS U O0YUYECHHS, OTABIXA ¥ O3[JOPOBIICHHS JAETEH 1 MOJIOJICKIY,
YTBEP>KICHHBIX TOCTAHOBJIEHUEM IJIaBHOTO caHUuTapHoro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckue HOPMaTUBBI U TPEOOBaHUS K 00ECTIEUCHHIO
6e3omacHoCcTH U (MiK) O€3BPEAHOCTH TS YeIoBeKa (aKTOPOB CPEbl OOMTAHUS,
YTBEP>KJICHHBIX TOCTAHOBJIEHUEM IJIaBHOTO caHUuTapHOro Bpaya ot 28.01.2021 Ne
2,

e y4eOHOro MmjIaHa OCHOBHOTO 0OIIero 00pa30BaHus, YTBEPKIEHHOIO
npukazoM YOV «Axamemus» ot 29.08.2025 Ne 130 «O BHeceHUH U3MEHEHUH B
OCHOBHYIO 00pa30BaTeNIbHYIO IIPOrpaMMy OCHOBHOT'O 001Iero 00pa3oBaHusmy,;

e (enepasbHON paboyel TPOrPaMMBbI 10 YUEOHOMY MPEAMETY « XUMHUS.

PaGouas nmporpamma opreHTHpOBaHa Ha 1[eeBbIe TPUOPUTETHI, CHOPMYITHPOBAHHbBIE B
¢benepanbHOi paboyei mporpaMMe BOCIIMTaHUA U B paboueit mporpamme Bocniutanus YOY
«AxageMus.

[IporpaMmMa o XuMUM Ha YpOBHE OCHOBHOTO 0011Iero 00pa30oBaHUs COCTaBJICHA Ha OCHOBE
TpeOOBaHUH K pe3yIbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MTPOTrpaMMbl OCHOBHOTO
ob1ero oopazoBanus, npeacrasieHHbx B PI'OC 00O, a Taxxe Ha OCHOBE (eiepaabHOI
paboueii mporpaMMbl BOCTIUTAHUS U C YUE€TOM KOHIIEMIINN MTPENo1aBaHus yueOHOTO
npenMera « XUMHUs» B 00pa3oBaTeIbHbIX opranu3anusx Poccuiickoit @enepariui.

[Tporpamma o XMMUU AT MPEICTaBICHHUE O LEJSIX, 0O cTpaTernu o0y4eHus,
BOCIHUTAHMSI U Pa3BUTHUS O0YUaIOIIUXCS CPEICTBAMU yUeOHOTO MPeIMETa, YCTaHABIMBACT



00s13aTeNbHOE MIPEIMETHOE COJICPIKaHKe, IPEyCMaTPUBACT PACIpeIelICHUE ero o Kiiaccam
U CTPYKTYpPUPOBAHUE 110 pa3fenaM U TeMaM IIPOrpaMMBbl I10 XUMHH, OIPEAEIIAET
KOJIMYECTBEHHbIC ¥ KAUECTBEHHBIC XaPAKTEPUCTHKH COACPIKAHKS, PEKOMEH/IyEeMYIO
MOCJICA0BATCIIbHOCTh U3YUCHUSA XUMHUH C YUCTOM MCKIIPECAMCTHBIX U BHYTPHUITPECAMCTHBIX
CBSI3€H, JIOTHMKH y4eOHOTO MPOIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJYarOLIUXCsl, ONPEACIseT
BO3MOXKHOCTH ITpEMETa ISl peaii3aini TpeOOBaHU K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
00pa3oBaTelIbHOI MPOrpaMMbI Ha YPOBHE OCHOBHOT'O OOILET0 00pa30BaHusl, a TAKIKE
TpeOoBaHUil K pe3ybTaTaM 00y4YeHHUsI XMMUU Ha YPOBHE 1€ U3yUeHUs IpeaAMeTa 1
OCHOBHBIX BUJIOB y4eOHO-II03HABATEIBHON JICSITEIbHOCTH 00YYaIOIIErocs 10 OCBOCHUIO
y4eOHOTO co/IepKaHMsl.

3HaHUEe XUMHH CIIY>KUT OCHOBOH JUTsl (YOpMUPOBAHHSI MUPOBO33PEHHUSI 00YUarOIIErocs, ero
IPEJCTAaBICHUNA O MaTepUaAIbHOM €AMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (OPMUPYEMBbIE
XUMUEH TIPEACTABICHUS O B3aUMOIIPEBPAILICHHUSIX SHEPTHHU U 00 3BOJIIOIIUHU BEIIECTB B
IIPUPOJIE, O MYTAX PelIeHUs I100aIbHBIX IPOOJIEM YCTONUNBOrO pa3BUTHI YEIOBEUECTBA —
CBIPHEBOM, SHEPreTUUECKOM, MUILEBOM U 3KOJIOTHUECKOI O0e301acHoCTH, TpobdiieM
3IpaBOOXPaHEHUS.

N3yueHnne xumuu:

e CIIOCOOCTBYET pear3aliy BO3MOXKHOCTEH /Uil caMOpa3BUTUS U (HOPMHUPOBAHHUS
KyJbTYPbI IMYHOCTH, €€ 001l U (yHKIMOHAIBHOI IPaMOTHOCTH;

e BHOCHT BKJIaJI B (GOPMUPOBAHNE MBIIIICHUS U TBOPUECKUX CIIOCOOHOCTEH
00y4aronuxcs, HABBIKOB MX CAMOCTOSITEIIBHON Y4eOHOM e TeIbHOCTH,
SKCHCPUMCHTAJIBHBIX U UCCIICA0BATCIIBCKUX YMCHHﬁ, HCO6XOI[I/IMI)IX KaK B
TIOBCETHEBHOM KHM3HH, TaK M B IPO(ECCHOHAIBHON e TETHLHOCTH,

e 3HAKOMMT CO CHGHI/I(i)I/IKOI\/'I HAay4YHOT'O MBIIIJICHUS, 3aKJIaJAbIBACT OCHOBBI HCJIOCTHOT'O
B3IUIS1a HAa €IMHCTBO MPUPO/IBI U YEIIOBEKA, SIBIISIETCS] OTBETCTBEHHBIM JTAallOM B
(OopMHUPOBAHNUU €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YyYarouxcs;

e CcHocoOCTBYeT POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIECHHS K €CTECTBEHHO-HAYYHBIM
3HaHMSM, K IPUPOJIC, K YEJIOBEKY, BHOCHT CBOM BKJIAJI B 3KOJIOTHYECKOE
o0Opa3oBaHue 00yYaIOLIUXCS.

JlanHble HanpaBJIeHUs B 00yYEeHUH XUMUU 00ECIIeUNBAIOTCS clielU(DUKON coJlep:KaHus
yueOHOTo0 MpeMeTa, KOTOPBIH ABISETCS Nelarornyecky aanTupOBaHHBIM OTPaXKeHUEM
0a30BOM HAyKH XMMHUU Ha ONPEJICIICHHOM 3Talle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOT'O 00IIEro 00pa30BaHUs OPUEHTHPOBAH Ha OCBOCHHE
00yYaroIUMUCS CUCTEMBI IEPBOHAYATBHBIX OHATUI XUMHH, OCHOB HEOPTaHUYECKON XUMHUU
Y HEKOTOPBIX OTAENbHBIX 3HAYMMbIX MMOHSATHI OPraHNYeCcKOW XUMHUH.

CrtpykTypa coaepskaHus MporpaMMbl IO XUMUH c(POpMUpOBaHA HA OCHOBE CUCTEMHOTO
noaxoza kK ee uzydeHuro. Coaep:kanue CKIabIBa€TCA U3 CUCTEMBI MOHATUA O XUMHUYECKOM
AJIEMEHTE M BEIIECTBE M CUCTEMBI MOHATUN O XUMHYECKOU peakiuu. O0e 3T CHCTEMBI
CTPYKTYPHO OPTraHU30BaHBI 10 IIPUHLIMITY [OCJIEI0BATEIHLHOTO PA3BUTHS 3HAHUN HA OCHOBE
TEOPETUUECKUX MPEJCTABICHUN PA3HOTO YPOBHS:

e ATOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;
o [Ilepuonuueckoro 3akona J[.M. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;
o yqumI 0 CTpOQHI/II/I aToMa 1 XHMH‘{CCKOP'I CBs3HU,



. HpeI[CTaBJ'IeHI/Iﬁ 00 SHGKTpOHHTquCKOfI aucconyanruu BEMICCTB B paCTBOpax.

TeopeTnueckne 3HaHUSA PaCCMAaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH ITOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BHBAIOTCS MOCIEI0OBATEIBHO OT OAHOTO YPOBHS K JIPYTOMYy,
BBINOJIHAA QYHKIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB, CTPOSHUSI U BO3MOXKHOCTEH
MIPAKTHUYECKOr0 IIPUMEHEHHUS U MOJy4YECHHUs U3y4aeMbIX BEIIECTB.

OcBoeHue MporpaMMsbl 10 XUMHUH CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O
XUMUYECKON COCTABJISIOLIEN HAYYHON KAPTUHBI MUPA B JIOTHUKE €€ CUCTEMHOU IPUPOJIBI,
LIEHHOCTHOTO OTHOILLIEHUSI K HAYYHOMY 3HAaHUIO U METOJaM MO3HaHuA B Hayke. 3yueHue
XMMHUU TIPOUCXOJHT C MIPUBJICUCHNEM 3HAHUN U3 paHee N3YUYEHHBIX YUEOHBIX TPEIMETOB!
«Oxpyxaromuit Mupy», «buonorus. 5-7 knaccel» u «Pu3muka. 7 Kjaacey.

[Ipu n3ydyeHun XMMHUN IPOUCXOAUT (POPMUPOBAHHUE 3HAHUH OCHOB XMUMHUECKOM HAYKH KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTHUECKON AEATEIBHOCTH YeJI0BEKa M KaK
OJTHOT'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. 3a7jauya y4eOHOI o IpeMeTa COCTOUT B
(hOpMHUPOBAHUH CUCTEMBI XUMHUYECKHUX 3HAHUN — BaXKHEUITNX (DAKTOB, TOHATUN, 3aKOHOB H
TEOPETUYECKHX MOJ0KEHUH, TOCTYNHBIX 0000IEHNIH MUPOBO33PEHYECKOI0 XapaKTepa,
s3bIKa HAYKH, B HpI/IO6IlIeHI/II/I K HaAYy4YHBIM MCTOJJaM IMO3HAHUA IMPU U3YUCHUH BCUICCTB U
XMMUYECKHUX peakuii, B GOpMUPOBAHUU U Pa3BUTHH [TO3HABATEIbHBIX YMEHUHN U UX
MIPUMEHEHUHU B y4eOHO-TI03HABATEILHON U y4eOHO-NCCIIEI0BATENbCKOM JAESTEIbHOCTH,
OCBOECHMH IpaBUJ O6€30MaCHOI0 OOpaIleHuUs C BELIECTBAMU B ITOBCEIHEBHOMN KHU3HHU.

[Ipu u3yueHun XuMUM Ha ypOBHE OCHOBHOTI'O 00I1I€ro 00pa30BaHuUs Ba)KHOE 3HAUECHUE
npuoOpenu Takue e, Kak:

(dbopMHpOBaHNE UHTEIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K
€caM000pa30BaHuI0, COTPYTHUYECTBY, CAMOCTOSTEILHOMY IPUHSATHIO PEIICHUH,
CHOCOOHOM a1anTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIIOBHSIM KHU3HU,

e HAaNpaBJIEHHOCTh OOYyYEHUsI HA CUCTEMAaTUYECKOE MPHOOIIEHNE 00yUaroIuXCcs K
CaMOCTOSITENIEHOM M03HABATEIBbHON JEATEIBHOCTH, HAYYHBIM METO/IaM [TO3HAHUS,
(bopMUPYIOLIUM MOTHBALIUIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUH,

e olecrneueHue yCIOBHHA, CIOCOOCTBYIOIIMX MPUOOPETEHHIO 00YUaIOIIMMHUCS OIBITA
pa3Hoo0pa3HON NeATEIbHOCTH, TO3HAHUS M CAMOIIO3HAHM S, KJIFOUEBBIX HAaBbIKOB
(KJTFOYEBBIX KOMIIETEHIIHIT), UMEIOIINX YHUBEPCATbHOE 3HAYCHHE JUTS PA3INYHBIX
BU/JIOB JIEATEIbHOCTH,;

e (opmupoBanue ob1IeH GyHKIIMOHAIEHONW U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B
TOM YHUCJIE YMEHUH OOBSCHATDH U OLIEHNUBATH SBJICHUS OKPY>KAIOILIEro MUPA,
WCIIOJIb3YS 3HAHUS U OIIBIT, ITOJIyYE€HHBIE IIPH U3YUYEHUU XUMUH, IPUMEHSATD UX IIPU
pelieHny TpobsieM B MOBCETHEBHOM JKU3HU U TPYAOBOH 1€ATEIbHOCTH,;

e (opmupoBanue y 00y4aronxcsi TyMaHUCTHUECKUX OTHOILIEHUH, TOHUMAHHUs
LEHHOCTU XUMHUYECKUX 3HAHUH JIJIsl BBIPAOOTKU IKOJIOTUYECKH 1I€JIeCO00pa3HOro
NOBEJICHUA B OBITY M TPYAOBOM NEATEIHLHOCTH B LENAX COXPAHEHHS CBOETO
3I0POBbS M OKPY>KaIOIIEeH IPUPOTHON CPEBI;

e pa3BUTHE MOTHUBALMH K OOYUYEHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U

CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHUSI O0III€YEIOBEYECKUX LIEHHOCTEH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPOGMIIA U HAIIPABICHHOCTH JallbHEHIIEro

00y4eHusI.



OO0riiee YKMCII0 YaCOB, OTBEJACHHBIX IS M3YYEHHs XUMHUH Ha YPOBHE OCHOBHOT'O 00IIIEro
obpasoBanusi, cocraniser 136 yacos: B 8-M kiacce — 68 yacos (2 vaca B Heelni0), B 9-M
kiacce — 68 yacoB (2 yaca B HEJEITIO).

Jlist peanu3anuy mporpaMMbl UCITOJIB3YIOTCS YICOHHUKH, AOMYIIICHHBIE K MCTIOJIb30BaHUIO
MIPY peaTh3alii UMEIOIUX TOCYAapCTBEHHYIO aKKPEAUTAIIUI0 00pa30BaTEIbHBIX MPOTPAMM
Ha4yaJIbHOTO OOIIEr0, OCHOBHOT'O OOIIETO, CPEeIHEro 00IIero o0pa3oBaHus OpraHU3alusIMH,

OCYIIECTBISIONIMMU 00Pa30BaTEeNbHYIO JESATEILHOCTD, IPUKa30M MHHITPOCBEIICHHS OT
26.06.2025 Ne 495:

e Xumus, 8 knacc/ I'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A., AO
«3narensctBo "[IpocBenienuey;

e Xumus, 9 kinacc/ 'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A., AO
«3narenscTBo "IIpocBemnienuney;

DNeKTpOHHBIE 00pa30BaTEIbHBIC PECYPCHI, IONMYIIEHHBIC K HCTIOIB30BAaHUIO TIPH peaTu3aiiu
HMCIOIIUX T'OCYAAPCTBCHHYIO AKKPCAUTALIUTO O6p330BaTeJ'IBHBIX [IporpamMm Ha4daJlbHOI'O
0011eTro, OCHOBHOTO O0IIET0, CpeTHero 00mero oopa3oBanusl MpukazoM MUHIPOCBEIICHUS
ot 23.07.2025 Ne 551: https://foxford.ru/, https://edsoo.ru/, https://www.yaklass.ru/,
https://uchi.ru/

Coaep:kanue yueOHOro npeamMera

LV
8-1 KJace
HepBOHa'—la.TIBHbIe XUMHNUYECKHUE IMMOHATUA

[Ipenmer xumuu. Ponb XuMHM B )KU3HU YeJIOBeKa. XUMHUS B CUCTEME HayK. Tela v BemecTBa.
duznuecKkue CBOICTBA BELIECTB. ArperaTHoe coctosiHue BemecTs. [lonarue o meTonax
1mo3HaHus B XuMuu. Yuctele BemecTBa U cmecu. CiocoObl pazielieHus cMecei.

ATOMBI 1 MOJICKYJIBI. Xumnueckue 3jieMeHThl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB. HpOCTI)IG
n CJIIOXKHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]'IHpHOC YUCHHUC.

XuUMHU4YeCKast (I)OpMy.]'Ia. BaneHTHOCTh aTOMOB XMMHYECKHX BJIEMEHTOB. 3aKOH IIOCTOSHCTBA
cocTaBa BemecTB. OTHOCUTENbHAA aToMHas Macca. OTHOCHTEIIbHAS MOJICKYJIsIpHasg Macca.
MaccoBas 107181 XUMHAYECKOI'0 3JI€MEHTa B COSTMHEHUH.

KomnuectBo BemectBa. Monb. MosnsipHast Macca. B3auMoCBsI3b KOJIMYECTBA, MAaCChl U YUCia
CTPYKTYPHBIX €IHHHUII BellecTBa. PacueTsl o popmynamMm XUMUYECKHX COCTUHEHUH.

du3znuecKkne U XUMUUECKHE SBICHU. XUMHUYECKas pCaKknusg U €€ IMMPU3HAKH. 3akoH
COXpPaHCHUA MaCChl BEIICCTB. Xumudeckue YpaBHCHUA. KJ'IaCCI/I(l)I/IKaHI/ISI XUMHWYCCKUX

peakiuii (COeMHEHMS, PA3JIOKEHUS, 3aMEIICHHUS, 0OMEHA).

XuMHYeCKHH IKCIIEPHUMEHT:


https://foxford.ru/
https://edsoo.ru/
https://www.yaklass.ru/

3HAKOMCTBO C XMMHUYECKOH MOCYI0M, MpaBujaMu pabOThI B JJAOOPATOPUH U IIPUEMaMH
oOparieHust ¢ 1abopaTOpHBIM 000PYAOBaHUEM, H3yUEHUE U ONTUCaHNe (PU3NIECKIX CBOMCTB
00pa3I0B HEOPraHUYECKUX BEIIECTB, HAOII0IeHHE (pU3HUecKuX (IUIaBICHHE BOCKA, TasTHUE
JbJIa, PACTHPAHUE caXxapa B CTYIKE, KUIIEHHE ¥ KOHICHCAIHSI BOJIbI) M XUMHUYECKHUX (TOpeHHe
CBEYH, IIPOKATMBAHUE MEIHOMN MPOBOJIOKH, B3aMMO/ICHCTBHE MeJia C KUCIOTOMN) SBJICHUH,
HaOJIIO/ICHNE U ONTMCAHUE MTPU3HAKOB MPOTEKAHHUS XUMUUECKUX Peakiuil (pa3noxKeHue
caxapa, B3aUMO/ICHCTBUE CEPHOM KUCIIOTHI C XJIOPHIOM Oapusi, pa3ioKeHUE THIPOKCH A
menu (I1) mpu HarpeBaHuu, B3auMOJICHCTBHE JKene3a ¢ pacTBopom coiu meau (1), uzyuenue
CIIOCOOOB pa3/iesieH s CMECeii: ¢ MOMOIIBI0 MarHuTa, (PUILTPOBAHHUE, BBITAPUBAHUE,
JIMCTHIUISALMS, XpoMarorpadusi, IPOBEJICHNUE OYUCTKU TIOBAPEHHOM COJIH, HAOIIOACHUE U
OIHUCAHHUE PE3YJILTATOB MMPOBEICHHUS OIbITA, WILTFOCTPUPYIOIIETO 3aKOH COXPAHEHHUS] MACChl,
CO3JIaHUE MOJIeIIe MOJIEKYI (IIapOCTEPIKHEBBIX).

Ba:xHeiimmue NpeaACTABUTEC/IN HEOPraHUYE€CKUX BELIECCTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 37€MeHT U IpocToe BEUIECTBO.
HaxoxneHue Kucinopoja B mpupo/ie, Gu3Hdeckue 1 XUMUYECKHE CBOMCTBA (peakiuu
ropenust). Okcuspl. [Ipumenenune kuciaopoaa. CriocoObl OMyUeHHs KACIOPOa B
nabopaTopuu U MpoMBIIUIEHHOCTH. KpyroBopoT kucinoposa B mpupoje. O30H —
AIJIOTPOTHAS MOAU(PUKAINS KUCIOPOA.

TemnoBoii 3¢ ekt XuMudecKkol peakiiy, TEPMOXUMHUECKUE YPaBHEHHUS, DK30- U
SHAOTEPMUYECKUE PEeaKIMK. TOMINBO: YIoib U METaH. 3arpsA3HEHUE BO3/lyXa, YCUIICHHUE
napHUKOBOro 3 dekTa, pa3pylieHue 030HOBOTO CJIOSI.

Bonopon — anemeHT u npoctoe BemecTBo. HaxoxxieHue Bojiopoaa B pupoje, Gpusnueckue u
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCcO0b! NoTydeHus. Kucinotel u comu.

MOJ'IHpHBIfI 00BeM Ta30B. PacyeThl M0 XUMHUYECKHM YPaBHCHUAM.

dusnyeckue cBorcTBa BOAbI. Bona kak pactBopureins. PactBopel. Hacklmenusie u
HEHACBIIIEHHbIE paCTBOPHI. PacCTBOpMMOCTH BEIECTB B BoJe. MaccoBas 10Jisl BEIIECTBA B
pactBope. XUMHUECKUE CBOMCTBA BOJbI. OCHOBaHMS. Pollb pacTBOPOB B IPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BojibI B ipupoie. 3arps3HeHne TpUPOAHBIX BoA. OXpaHa U OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanms aeopranmdeckux coequnennii. Oxcuapl. Kimaccuduxanms okcuios:
coneoOpa3zyromnie (OCHOBHbIE, KUCIOTHBIE, aM(QOTEPHBIE) H HECOJIC00pa3yIoIHe.
Howmenxkiarypa okcninoB. duzndeckne 1 XUMUYECKHE CBOKMCTBA OKCHIOB. [lomyueHue
OKCH/JIOB.

OcHoBanus. Knaccudukaiivs 0OCHOBaHUMN: MIETOYN U HEPACTBOPUMBIE OCHOBAHUS.
Howmenkiarypa ocHoBaHMil. @U3HMYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHM. [lonyuenne
OCHOBAaHH.

Kucnotsl. Knaccuduxarms kucinor. Homenknatypa kuciot. @Pu3ndeckue 1 XUMHYECKHUe
cBoicTBa KMCIOT. Psan akrnBHOCTH MeTtaiioB H.H. bekerosa. [lonmyuenue kucior.

Comu. Homenknarypa coneil. @usnueckue u XuMHUYECKUe cBoMcTBa coiiel. [lomyuenue
coJe.



I'enetnyeckas cBSA3b MEXKIY KJIaCCAMH HEOPTaHUYECKUX COCTUHEHUH.
XUMHUYeCKUI IKCTIEPUMEHT:

KayeCTBEHHOE OIPE/ICIIEHUE CO/ICPIKaHMs KHCIIOPO/ia B BO3yXe, OJIy4YeHre, coOupaHue,
pacrno3HaBaHHe U U3YUYEHHE CBOICTB KUCIOPOa, Ha0II0IeHHEe B3aUMOACHCTBUS BEILIECTB C
KHCJIOPOJIOM H YCJIOBHSI BOSHHKHOBECHUS M TIPEKpaIieH s ropeHus (Iokapa), 03HaKOMJICHHE
¢ 00pa3iamMu OKCHUJI0OB U OTMMCAHKUE WX CBOMCTB, MOJIy4YeHHEe, cOOMpaHue, paclo3HaBaHUE U
M3y4YeHHUE CBOIMCTB BOIOpo/ia (ropeHue), B3auMoIeCTBIE Bogopoaa ¢ okcuaom meau (1)
(BO3MOYKHO HCIIOJIb30BAHUE BUICOMATEPUAIIOB), HAOIIOICHHE 00PA3I0B BEIICCTB
KOJIM4YeCTBOM 1 MOJIb, HcCie10BaHuEe OCOOEHHOCTEN pacTBOPEHUS BEILIECTB C Pa3InYHON
PacTBOPUMOCTBIO, IPUTOTOBIICHUE PACTBOPOB C OMPEICTICHHON MaccoBOil 1oei
PacTBOPEHHOTO BELIECTBA, B3aUMOICHCTBHE BOIBI C METAJUIAMU (HATPHEM M KaJIbLIUEM)
(BO3MOXHO HCIIOJIb30BAHNE BUCOMATEPHAIIOB), HCCIICIOBAHUE 00Pa3IIOB HEOPraHUIECKUX
BCIICCTB PAa3JIMYHBIX KJIACCOB, Ha6JIIOIleHI/I€ HN3MCHCHUA OKPACKH MHAUKATOPOB B paCTBOpax
KHCJIOT U IIe04el, u3yueHue B3aumMoeiicteus okcuaa meau (1) ¢ pactBopom cepHoit
KHMCJIOTBI, KUCJIOT C METAJUIAMH, PEAKIIM HEUTPaIU3alliHy, [TOJIyYEHUE HEPACTBOPUMBIX
OCHOBaHUH, BBITECHEHUE OJHOI0 METaljIa IPYTUM U3 PacTBOPA COJIH, pEUICHHE
OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEME «Baxknenmme Kiraccel HCOPTraHN4YCCKUX COGHHHCHHﬁ)).

IMepuoauueckuii 3axoH u [lepuoguyeckas cucrema Xummueckux 3jaemMeHToB 1. 1.
MenaeneeBa. CtpoeHue aToM0OB. XuMHu4Yeckas cBsizb. OKMCJINTEIbHO-
BOCCTAHOBHUTE/IbHbIE PeaKuu

IlepBble MOMBITKY KJIACCH(PHUKAIMN XUMUYECKUX 31eMEHTOB. [IoHsATHE 0 rpynmax cXOJHbIX
3NIeMEHTOB (IIETOYHBIC M MIETOYHO3EMENbHBIC METAIUIbI, TATOTeHbI, HHEPTHBIC Ta3bl).
DeMeHTBl, KOTOpble 00pa3yIoT aM(OTepHbIE OKCUIIBI M THAPOKCU/IBL.

[Tepuonnueckuii 3akoH. [leproanueckas cucteMa XUMHUYECKUX diieMeHToB 1. 1.
Menpeneena. Koporkonepuonas u anmuHHonepuogHas popmel [leproauueckoit cuctemsl
xuMuueckux aneMeHToB .M. Menneneesa. [lepronst u rpynmsl. Gu3nyeckuii CMbICIT
MOPSIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIbI JIEMEHTA.

Crpoenne atoMoB. CoctaB aToMHBIX siziep. M3oTonbl. DnekTpoHbl. CTpoeHue 3J1eKTPOHHBIX
o0osoyek aToMoB nepBbIx 20 xumuueckux snemeHToB Ilepuoauueckoii cucrems J1. 1.
MenpeneeBa. XapakTepuCTHKa XUMUYECKOTO 3JIEMEHTA IO €r0 MOJIOKEHUIO B
ITepunonnueckoii cucreme /[.1. Menneneesa.

3aKOHOMepHOCTI/I N3MCHCHUA paJuyca aTOMOB XUMHNYECKUX 3JIEMCHTOB, METAJTINIMYCCKUX U
HEMETaJNIMYSCKUX CBONCTB MO rpynmnam u rnepuogam.

3nauenue Ilepnonnueckoro 3akoHa u [lepuoaudeckoil CUCTEMBI XUMUUYECKUX 2JIEMEHTOB IS
pa3BuTus HayKu U npakTtuku. (.M. Mennenees — y4eHsIl U IpaKJaHUH.

Xumudeckas cBsi3b. KoBaneHnTHas (MoJsipHasi ¥ HEMOJISIPHAsT) CBS3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX AJIEMEHTOB. MloHHAas CBS3b.

Crenens okucieHns. OKUCINTEILHO-BOCCTAHOBUTEIIHLHBIC PCaKIuu. Hpoueccm OKHCJICHHUA U
BoccTaHOBJIEeHUS. OKHCINTEIN H BOCCTAHOBUTEMU.



XUMHUYeCKUI IKCTIEPUMEHT:

n3y4eHue o0pa3loB BEIIECTB METAJIOB U HEMETAJIJIOB, B3aUMOICHCTBHE THAPOKCH 1A [IMHKA
C pacTBOpaMU KUCJIOT U ILIEJI0YEH, IPOBEIEHUE OIBITOB, MILTIOCTPUPYIOLINX IPUMEPHI
OKHUCITUTEIIbHO-BOCCTaHOBHUTEIILHBIX PeaKikii (rOpeHne, PeaKiuy Pa3ioKeHUs, COCTUHCHHS).

MemnpeuMeTHHe CBSA3H

Peanuzanust MeXpeIMETHBIX CBSI3€H MMPHU N3YYEHUH XUMHUHU B 8-M KIJIacce OCYIIECTBIISIETCS
Yyepe3 MCI0JIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX TOHITUMN, TaK U MOHATHH,
SIBJISIFOLUXCS. CACTEMHBIMU JUJISL OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO6mme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAYYHBIN (paKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIU3,
CUHTE3, KJIaCCU(PUKALIHS, IEPUOANIHOCTD, HAOIIOACHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE,
HU3MEPEHHE, MOJICNb, SIBJICHUE.

dusnka: MaTepusi, aTOM, JICKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH]I, H30TOIIbI,
PaIMOAaKTUBHOCTH, MOJICKYJIA, dJICKTPHUSCKUAN 3apsifl, BEIMIECTBO, TEJIO, 00hEM, arperaTrHoe
COCTOSIHHE BEILIECTBA, ra3, (PU3MUEeCKHE BEIUYMHBI, SAUHHUIIBI H3MEPEHHS, KOCMOC, TTAHETHI,
3Be3abl, ComHile.

buonorus: potocunres, npixanue, ouochepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPAIBI, TOPHBIE TOPOIBI, IOJIE3HBIE HCKOTIAEMBIE,
TOILIUBO, BOJIHBIE PECYPCHI.

O0-; KkJace
Be].[IeCTBO U XUMHNUYEeCKasa peakunﬂ

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XUMUYECKHX demMeHToB 1. 1.
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUUYECKHUX
3JIEMEHTOB NEPBBIX TPEX MEPHUOJIOB, KaIus, KAIbIUA U UX COCIMHEHUN B COOTBETCTBUH C
MOJI0’KEHUEM 2JIEMEHTOB B [leproinueckoi CucTeMe U CTPOEHUEM UX aTOMOB.

CTpOCHI/IC BeIIECTBA: BUJbI XUMHYECKOM CBA3U. THIIBI KpUCTATNIMYCCKUX PCIICTOK,
3aBHCHMOCTH CBOMCTB BCIICCTBA OT TUIIA KpI/ICTaJ'IJ'II/IquKOI\/’I PEIICTKHU U BU A XHUMHYISCKOM
CBA3U.

KHaCCI/I(I)I/IKaI_II/ISI N HOMCHKIJIaTypa HCOPTaHUYCCKUX BCILICCTB. XHMHUYECKHE CBOICTBA
BCIICCTB, OTHOCAIINXCA K pa3JIMIHbIM KJIaCCaM HEOPTaHUYCCKUX COC}II/IHGHI/Iﬁ, TCHETUYCCKaA
CBs3b HCOPIraHNYCCKUX BCIICCTB.

Krnaccudukarus XUMHYECKUX PeaKI|id 10 pa3InIHbIM pu3HaKaM (10 YHCITy U COCTaBY
YUYaCTBYIOIIMX B PEAKIMH BEUIECTB, 110 TEIIIOBOMY 3(P(EKTy, 10 U3MEHEHHIO CTeNeHen
OKHCJICHHSI XUMHUYECKHX 3JIEMEHTOB, TI0 00PAaTUMOCTH, TI0 YYaCTHIO KaTaau3aropa). JK30- 1
SHJOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUAE YPABHEHUS.



[TonsiTre o ckopocTu XUMHUECKOH peakuuu. [ToHsTre 06 00paTUMBIX 1 HEOOPATUMBIX
XUMHUYECKUX peakiusx. [IoHsTHe 0 rOMOTreHHBIX U FeTepOreHHbIX peakuusx. [lonstue o
karanuse. [lonarue o xumuueckom paBHOBecuu. DaKkTOPbI, BIUSIONINE HA CKOPOCTh
XUMHUYECKON PEaKIUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKknuu, BHGKTPOHHBIﬁ OajlaHC OKHMCIIUTEIIHHO-
BOCCTAaHOBHUTCIIBHOM pE€aKknuu. CocraBneHue ypaBHeHI/Iﬁ OKHCIIUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX
peaKL[I/If/'I C UCIIOJIB30BAHUCM MCTOAA 3JICKTPOHHOI'O Oasanca.

Teopm{ 3J'I€KTpOJ'IPITH‘lCCKOI>i Jucconuanuu. BHCKTpOJ'II/ITbI W HEBJICKTPOJINTHI. KaTI/IOHBI,
aHHUOHBI. MeXaHM3M JUCCOLIMAIIUN BEIISCTB C Pa3IMYHbIMU BUaMU XHUMHUYECKOH CBSI3H.
CreneHb JUCCOIIMallhu. CuibHbIE U c1a0bIe OJICKTPOJIUTEI.

Peakiun noHHOro o6MeHa. Y CioBUS IPOTEKAaHUS peaklii HOHHOro 0OMeHa, MOJIHbIE U
COKpalllCHHbIE HOHHbIE YpaBHEHUsI peakuuil. CBOICTBa KUCIIOT, OCHOBaHHUM U COJIEH B CBETE
IPEJCTAaBICHUN 00 IEKTPOIUTHUECKON qucconnany. KauecTBeHHbIE peakiui Ha HOHBI.
[TonsiTHE O THAPOIN3E COJIEH.

XUMHUYECKUI IKCIIEPUMEHT:

O3HAKOMIICHHE C MOJICIISIMU KPHCTAJUTHUECKUX PEIICTOK HEOPraHMYECKUX BEIIECTB —
METaJIJIOB ¥ HEeMETaJUIOB (rpadura U aiMasa), CII0KHBIX BEIIECTB (XJIOpUIa HATPHS),
HCCIIEIOBAHKE 3aBUCHMOCTH CKOPOCTH XUMHYECKON PEaKIMK OT BO3ACHCTBHS pa3InuHbIX
(bakTOpOB, UCCIIETOBaHIE IEKTPOIIPOBOAHOCTH PACTBOPOB BEILECTB, IpoLiecca
JMCCOLIMAIINY KUCIIOT, IeNIoYei U coliel (BO3MOXKHO HCIONIb30BaHHE BHICOMATEPUAIIOB),
MPOBEJICHUE OTBITOB, MILTFOCTPUPYIOIINX MPU3HAKH MTPOTEKAHKSI PEaKI[Mii HOHHOTO OOMeHa
(oOpa3oBanue ocajika, BBIICICHUE Ta3a, 00pa30BaHUE BOJIBI), OIBITOB, HILUTFOCTPUPYIOLIHMX
PUMEPBI OKUCITUTEIPHO-BOCCTAHOBUTEIILHBIX PEAKIUi (TOpEHUE, PEaKIUH PA3TI0KECHUS,
COCIMHEHMS), pacliO3HABaHNE HEOPTAaHUYECKHUX BEIECTB C IIOMOIIbI0 KaUeCTBEHHBIX
peakiuii Ha MOHBI, PEIICHHE YKCIIEPUMEHTAILHBIX 33/1a4.

HeMeTajibl 1 UX cOeTUHEHUS

OO61mas xapakTeprcTUKa ranoreHoB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE CTEIICHH
okucneHus. CtpoeHue U GU3NUEeCKUe CBOMCTBA MIPOCTHIX BEIIECTB — FAJIOTEHOB. XUMUYECKUE
CBOMCTBa Ha TpuUMepe XJiopa (B3aMMOICHCTBIE C METAJUIAMH, HEMETAIAMH, IIEI0YaMu).
XmopoBoaopoa. CoJisiHast KHCI0Ta, XUMUYECKHUE CBOMCTBA, MOTyYeHUE, TPUMEHEHUE.
JleiicTBUE XJIOpa U XJIOPOBOAOPO/Ia HA OPraHu3M desioBeKa. BaxkHelme Xaopuibl 1 UX
HaxO0JICHHE B MPUPO/IE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OcoOeHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneH okucieHus. CTpoeHue U Gpu3nvecKkrue CBONCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/ia U Cepbl. AJUIOTPONHbIE MOIU(UKAIIMY KHCIOPOIa U cepbl. XUMUYECKHE CBOWCTBA
cepbl. CepoBOIOPO/], CTpOCHHE, PU3NUECKHE U XUMHUUYECKHe cBOMcTBA. OKCHIBI CEphl KaK
MPEICTaBUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIoTa, pU3nUYecKre U XMMHUUECKHUEe CBOICTBa
(oOmme Kak mpeacTaBUTENS Kiacca KHCIOT U crieliuduieckue). XuMHUECKHE PeaKIny,
JIeKAIMe B OCHOBE MPOMBIIIEHHOTO CI10co0a MOoyueHus: cepHoil KucnoTsl. [lpumenenue
cepHO KUCNOTHI. COoM CEpPHOM KUCIOTHI, KAUeCTBEHHAs! peaklus Ha CyJIb(paT-uoH.
Haxoxnenue cepbl U €€ COETUHEHUN B MPUPOJIC. XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH



CpelIbl COSAMHEHUSIMU cepbl (KUCIIOTHBIC 0K/, 3aTPSI3HEHHE BO3/1yXa U BOJJOEMOB),
CIOCOOBI €T0 MPeI0TBPAILCHHS.

OOm1as xapakTepucTuka 31eMeHToB VA-rpynmbsl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUS. A30T, paclpoCTpaHEHHUE B IpUpPOAe, GU3NUECKUE U
XUMUYecKHe cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero Gu3ndecKue u
XMMHUYECKHE CBOMCTBA, M0JIyuyeHHe U npuMeHeHue. Coiau aMMOHUS, UX (pu3nueckue u
XMMUYECKHE CBOWCTBA, MpuMeHeHrne. KauecTBeHHAs peakuys Ha MIOHBl aMMOHHMSI. A30THas
KHUCIIOTA, ¢ MoJy4eHHe, GU3MYECKUe U XMMUUECKUe CBOMCTBa (00IIMe KaK IPeICTaBUTEIs
KJlacca KUCIIOT U crieniduueckue). Mcnonp30BaHne HUTPATOB U COJICH aMMOHUS B KA4eCTBE
MUHEPAJIbHBIX YI00peHU. XUMHUECKOe 3arpsi3HEHUE OKPYXKAIOLIEH cpeibl COEMHEHUIMU
a3ora (KUCIIOTHBIE IO/, 3arpsI3HEHUE BO3/IyXa, TOYBBI K BOJ10eMOB). Docdop,
aJI0TponHble Moaupukanuu Gocdopa, puznyeckre u Xumudeckue cpoicTa. Okcua
dochopa (V) u hochopras kucinoTa, GU3NIECKHE U XUMHUECKUE CBOMCTBA, MOTyYCHHUE.
Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATIBHBIX y100pEHUH.

O6mas xapakrepuctuka 31eMeHTOB IV A-rpynmbl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKkTepHbIe CTETIEHH OKUCIICHH. YTIIEpO/I, aJUIOTPOIHBIE MOAU(DUKAIIIH,
pacrpocTpaHeHue B pupojie, GU3NIeCKrue 1 XUMHUYECKHUE CBOMCTBA. AcOpOIIus.
KpyroBopot yrinepozaa B npupoze. OKcuibl yriaepoaa, ux Gpusndeckre u XuMHIecKue
CBOMCTBA, J€MCTBHE HA KUBbIE OPraHU3MBI, IOJyYE€HUE U IPUMEHEHHE. DKOJIOTHYECKUE
npo0ieMbl, cBs3aHHbIC ¢ OKcuaoM yriepoaa (1V), rumoresa rio6aibHOro MOTEIICHUS
KIIMMaTa, ITapHUKOBBIA APPEKT. YTONbHAs KUCIOTA U €€ COJIH, UX (PU3NIECKHe U
XMMHYECKHE CBOICTBA, MOJy4eHHe U IpuMeHenue. KauecTBenHas peakiiys Ha KapOoHaT-
noHbl. VMcnonp3zoBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIIEHHOCTH U CEIbCKOM
XO35CTBE.

IlepBoHauabHbBIE TOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEUHEHUAX yIiepoJia
(MetaH, 3TaH, STHIICH, allETHJICH, 3TAHOJI, TIIMICPHH, YKCyCcHast KucioTta). [IpuponHbie
HCTOYHUKH YTIIEBOAOPOAOB (YIoiib, IPHUPOAHBIN ra3, He(Th), MPOIYKTHI UX MepepadoTKu
(6eH3uH), X POJIb B OBITY U MPOMBIILICHHOCTH. [IOHSITHE O OMOJIOTUYECKH BaXKHBIX
BEIIeCTBaX: XKHpax, Oenkax, yrieBoJax — M UX poJId B )KU3HHU YeJoBeKka. MarepuanbHoe
€IMHCTBO OPTaHUYECKUX U HEOPTaHUUYECKUX COSAMHEHUH.

KpemHuuii, ero puznyeckre 1 XuMHUYECKUE CBOMCTBA, OJTYYESHNE U IPUMEHEHHE.
Coenunenus KpeMHust B ipupose. Oomme npencrasienus 00 okcuae kpemuus (1V) u
KpeMHHEBOH kucinore. CUITMKAThI, UX MCIIOJIb30BaHHUE B OBITY, B IPOMBIIUIEHHOCTH.
Bakneiiue cTpouTenbHbIE MaTEpHAIIbl: KEpAaMHKa, CTEKIIO, IEMEHT, O€TOH, Kele300€TOH.
[Tpo6nembl 0e30macHOro UCHOIB30BAHUS CTPOUTENIBHBIX MAaTEPHAIOB B IOBCEAHEBHOM
AKU3HU.

XHMMHYECKUI IKCIIEPUMEHT !

M3ydeHrue 00pa3oB HEOPTAHNYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, TPOBEICHUE
KaueCTBEHHBIX PeaKIUii Ha XJIOPUA-UOHBI U HAOIIOIeHIE MPU3HAKOB UX MPOTEKAHMUSI, OTIBITHI,
oTpakaroIye GU3NIECKUE U XUMHUECKUE CBOMCTBA TaJIOT€HOB M UX COeTUHEHUH (BO3MOYKHO
WCIIOJIb30BAHUE BHICOMATEPUAIIOB), 03HAKOMJICHHE C 00pa3IiaMu XJIOPUIOB (raJIOTeHHIOB),
O3HaKOMJICHHE C 00pa3IaMu Cepbl U €€ COSNMHEHUSIMH (BO3MOYKHO MCIIOIb30BaHHE
BUJICOMATEPHAJIOB), HAOJIOJCHUE TTpoliecca 00YTIIMBaHUsI caxapa Mo/J| IeHCTBHEM
KOHIICHTPUPOBAHHOM CEPHON KHCIIOTHI, M3yUYEeHNE XUMHUYCCKHUX CBOMCTB pa30aBIecHHOM



CEPHOM KUCJIOTHI, MPOBEJCHNE KaUeCTBEHHON PEaKInK Ha CyIb(haT-uoH U HaOJII0ICHHE
MpU3HAKA e MPOTEKaHMs, 03HAKOMJICHHE ¢ (PU3MUECKUMU CBOMCTBaMH a30Ta, pocdopa u ux
coeiMHEeHUH (BO3MOYKHO UCIIOIb30BaHUE BHICOMATEPHAIIOB), 00pa3liaMu a30THBIX U
dbochopHBIX yI0OpeHHiA, TOTydeHHE, COOMpaHue, paclio3HaBaHUE U U3YUCHHE CBONCTB
aMMHaka, MpoBeJIcHNE KAaYeCTBEHHBIX PEAKIIM Ha HOH aMMOHUS U (ochaT-uoH 1 U3yYCHHE
MPU3HAKOB UX MPOTEKAHMS, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI €
Me/IbI0 (BO3MOYKHO MCIIOJIb30BaHHE BHICOMATEPHAIIOB), H3yUCHHE MOJCIICH
KPUCTANTMYECKUX PEIIETOK aMasa, rpaduta, GyuiepeHa, 03HaKOMIICHHE C TIPOIIECCOM
a7IcCOpOITMU PACTBOPEHHBIX BEIIIECTB AKTUBHPOBAHHBIM YTJIEM U YCTPONCTBOM MPOTHUBOTa3a,
MOJTy4eHue, COOMpaHne, paclio3HaBaHUE M U3YUYCHHE CBOMCTB YIJIEKUCIIOTO Ta3a, IPOBEICHUE
Ka4eCTBEHHBIX PEaKIMi Ha KapOOHAT M CHJIMKAT-HOHBI U M3YYCHHUE MPU3HAKOB UX
MPOTEKaHUs, 03HAKOMJICHHE C TPOIYKIIMEH CUIIMKATHOW MPOMBILIJICHHOCTH, PEIICHIE
SKCIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BakHeHne HeMeTalulbl U UX COSUHECHUS».

MeTaJiibl M X COeTMHEHUS

OO6m1ast XxapakTepuCcTUKa XUMHYECKUX 2JIEMEHTOB — METAJIJIOB HA OCHOBAHHUH MX TMOJIOKEHUS
B llepuoanyeckoit cucreMe xumuueckux 3neMeHToB J[.M1. MeHnaeneeBa u cTpoeHUs aTOMOB.
Crpoenue MetauioB. MeTtauinyeckast CBsI3b M METAITNYECKAsE KPUCTAIUIMYECKAs PEIICTKA.
DJIEKTPOXUMHUYECKUH PsiJl HANIPSKEHUN MeTalIoB. GU3UYECKUE U XMMUYECKUE CBOMCTBA
MeTayuioB. OOIIHe CriocoObI MOTydeHUsT MeTaIIOB. [IoHATHE 0 KOPPO3UH METAJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3uu. CruiaBbl (CTalb, YyryH, JOPATIOMUHH,
OpOH3a) ¥ UX MPUMEHEHHE B OBITY M MPOMBIIUICHHOCTH.

[[lenounbie MeTabl: Tos10keHUE B [leproanueckoi cucreme XuMuyeckux 3mnemeHToB /. 1.
MenaeneeBa, CTpOEHUE UX aTOMOB, HAX0XAeHHUE B Ipupoae. PU3nyecKkue U XUMHUYECKUE
cBOMcTBa (Ha MpUMepe HATpUs U Kayus). OKCHIBI ¥ THIPOKCHIBI HATPUS U KaJTUs.
[IprMeHeHne WeT0YHbIX METAINIOB U UX COCIMHEHUN.

[I{erouHO3EeMeENBHBIE METAJUIBI MArHUM U KaJIbLUN: 1ToJ10KeHue B [lepnonnueckoi cucreme
XuMH4YecKux 31eMeHToB .M. Menneneesa, cTpoeHre X aTOMOB, HAX0KJIEHUE B IIPUPOJIE.
du3znyeckne M XUMHUUECKIE CBOMCTBA MarHus 1 Kanbliusa. BaxkHele coe JUHESHHS KaTbIIHs
(oxcun, ruapokcu, comn). JKecTKoCTh BOJIBI H CITOCOOBI €€ YCTpaHEeHHS.

AmomuHuit: nonoxeHue B Ilepruoanueckoit cucreMe XuMudeckux 3nementos 1.
MenpeneeBa, CTpOEHUE aTOMa, HAXOXKJIECHHUE B Tpupoae. PU3ndecKkue U XUMHYECKUE
CBOICTBa arOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUA M THAPOKCUAA aTFOMUHUSL.

Kenezo: nonoxenue B [lepuoanueckoii cucreme xummuueckux 3nemeHtoB .M. Menneneesa,
CTpPOEHHUE aToMa, HaXOXAeHUe B mpupoje. Ousndyeckrue u XUMHUYECKHUE CBOWCTBA JKeje3a.
Oxcupl, ruapokcuabl u coiu xenesa (1) u sxenesa (1), ux cocras, cBoiiCTBa U MOJTyUCHHE.

XHMMHYECKUI IKCIIEPUMEHT !

03HaKOMJIEHHE ¢ 00pa3liaMH METaJJIOB U CIIJIaBOB, UX (U3NYECKUMHU CBOMCTBAMHU, U3YUECHUE
PE3yJIbTaTOB KOPPO3UU METAJUIOB (BO3MOKHO MCIIOJIB30BaHUE BUACOMATEPHAIIOB),
0COOCHHOCTEH B3aUMOJICHCTBUS OKCH/IA KAJIBIHSI U HATPHUS C BOJON (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHAIIOB), UCCIIEJOBaHIE CBOMCTB )KECTKOW BOIBI, ITpoIiecca
TOpPEHUs JKeJle3a B KUCIIopoie (BO3MOXKHO UCIIOJIb30BAHUE BUICOMATEPHAIIOB), TPU3HAKOB
MPOTEKaHUs KAYECTBEHHBIX PEAKLIUI HA MOHBI. MAarHus, KaJbLHsl, AIFOMUHUS, IUHKA, KEIe3a



(1) u xene3a (1), meau (1), HabmOACHME U ONIKCAHUE MPOLIECCOB OKPAIIMBAHUS TNIAMCHH
HMOHAMHM HATPHs, KaJust U Kaablus (BO3MOYKHO HCIIOJIb30BaHNE BHICOMATEPHAIIOB),
ucceioBanie aM(pOTEPHBIX CBOUCTB THAPOKCHIA ATFOMUHKS M THAPOKCHIA IIMHKA, PEIICHUE
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaKHeHIIne MeTaslIbl B UX COEAUHCHUN.

XuMus M OKpyXKamoLias cpeaa
BemecTBa 1 MaTepuaisl B IOBCEAHEBHOM XKU3HU YeI0BeKa. be3omacHoe ucnonb30BaHue
BEIIECTB M XUMHUYECKUX peakluii B ObITy. [IepBas moMOIIs IpH XUMHUUECKUX 0KOTaxX U

OTpaBJICHUAX.

XUMHUECKOE 3arpsA3HEHUE OKPYXKaroIei cpeabl (IpeaeabHast JOMyCTUMas KOHIEHTPALHsI
Bertects, ganee — [1JIK). Poab Xumun B pelieHUH 3KOJIOTHYECKUX POOIIEM.

XHUMHUYECKUI IKCIIEPUMEHT:

U3ydeHUE 00pa3IoB MaTePHAJIOB (CTEKIIO, CIIJIABbI METAJIIOB, MIOJIMMEPHBIC MAaTEPHAIIbI).
Me:xnpeamMeTHbIe CBSI3H

Peanu3anus MeXnpeaAMETHBIX CBA3€H MPU N3yYeHUU XUMUU B 9-M KIIacCe OCYIIECTBISIETCS
Yyepe3 UCIO0JIb30BaHUE KaK OOILIUX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK U TOHITHH,
SIBJISIFOLIMXCS] CACTEMHBIMU JIJIs1 OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.
OO6mre ecTecTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJTU3,
CUHTE3, KiaccuuKars, nepuoJuIHOCTh, HAOMI0IeHNE, DKCIIEPUMEHT, MOJIEIMPOBaHNE,
W3MEPEHHE, MOJIENb, SIBJICHUE, TAPHUKOBBIN 2P HEKT, TEXHOJIOTHS, MATEPUATIBI.

®du3uka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIUI, U30TOIIHI,
PaarOaKTUBHOCTB, MOJIEKYJIA, JIEKTPUYECKUH 3apsill, IIPOBOIHUKH, ITOTYIPOBOIHUKH,
JTUDJIEKTPHUKHU, (POTODIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOsTHUE BEIIECTBA, T'a3,
pacTBOp, paCTBOPUMOCTb, KPUCTAILITUYECKAs pEIIeTKa, CIIJIaBbl, (PU3HMUECKHUE BETHUUHBI,

€AMHUIBI U3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3Be3/1b1, COHIIE.

buonorus: ¢porocuntes, 1pixanue, Ouochepa, 3kocucTeMa, MUHEpaJIbHbIE Y00pEeHUs,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHbBIE BEILIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpalbl, FTOPHBIE TOPOIbI, MTOJIE3HBIE UCKOTIAEMBIE,
TOIINBO, BOJHBIE PECYPCHI.

IlnanupyemMble pe3yjabTaThbl 0CBOEHHUS
Y4eOHOro npeamera

JIMYHOCTHBIE Pe3yJbTAThI



JIMYHOCTHBIE Pe3yIIbTaThl OCBOCHHUS MPOrPAMMbI OCHOBHOTO 00IIIEr0 00pa3oBaHus
JOCTUTAaKOTCA B XO/€ OGy‘ICHI/ISI XUMHUHU B €AUHCTBEC yqe6H0171 U BOCIIUTATECILHOU
JeATEILHOCTH B COOTBETCTBHH C TPAUIIMOHHBIMH POCCUHCKUMHU COIIMOKYIBTYPHBIMH U
AYXOBHO-HPAaBCTBCHHBIMU LICHHOCTAMU, IPUHATBIMU B 06H.[eCTBe paBuJIaMi U HOPpMaMH
MOBEICHUS U CIIOCOOCTBYIOT IPOIIECCaM CaAMOIIO3HAHUS, CAMOPA3BUTHS U COLMATU3AIINN
00ydJaromuxcs.

JIngHOCTHEIE PE3YIbTATHI OTPAKAKOT TOTOBHOCTH o6yqafom1/1xc;1 PYKOBOACTBOBATLCA
CHCTEMOM ITO3UTHUBHBIX OEHHOCTHBIX OpI/IeHTaHI/Iﬁ 1 paCIUPEHUEC OIIBITA ACATCIIBPHOCTH Ha €€
OCHOBE, B TOM 4YHCJIC B YaCTH.

1) naTPHOTHYECKOTO BOCIIUTAHHUS:

IIEHHOCTHOT'O OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJICTUIO, TIOHUMAaHUS 3HAYCHHS XUMUICCKOW HAyKU B )KH3HU COBPEMEHHOTO OOIIIECTBA,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHON HH(OPMAIIEH O MEPEIOBBIX JOCTHIKCHUSIX H OTKPBITHAX
MHPOBOH M OTEYECTBEHHON XMMUH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 yCTPOMCTBE
MHpa U 00IIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHUS

MMpEACTABJICHUA O COUAJIBHBIX HOPMAX U IMMpaBUJIaX MEKIINYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBCE, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B O6IJ.[CCTB€HHO HOH63HOﬁ, yqe6Ho-
HCCHGHOB&TGHBCKOﬁ, TBOp‘-IGCKOﬁ " Jpyrux BUAax ACATCIIbBHOCTHU, TOTOBHOCTH K
pa3HOO6p33HOﬁ COBMECTHOM ACATCIIBHOCTHU ITPU BLIITIOJITHCHHUN y‘-Ie6HLIX, IIO3HABAaTCJIbHBIX
3aaa4, BBIITOJHCHUU XUMHUYCCKHUX SKCIICPUMEHTOB, CO3AaHUN y‘-IC6HI>IX ITIPOCKTOB,
CTPEMIJICHHUA K B3aMMOIIOHUMAHHNIO U B3aMMOIIOMOIIIU B ITPOLIECCE 3TOM y‘-Ie6HOI7I
ACATCIIBHOCTH, TOTOBHOCTH OLCHHUBATHL CBOC INOBCACHUC U ITIOCTYIIKK CBOUX TOB&pHHICﬁ C
MO3UIUHU HPABCTBCHHBIX U MPABOBLIX HOPM C Y4E€TOM OCO3HAHUA HOCJ'IG,Z[CTBI/II\/’I IOCTYIIKOB,

3) HEHHOCTH HAYYHOI'O MIO3HAHMSI:

MHPOBO33PEHUYECKUE TIPECTABICHUS O BEIIECTBE U XUMUYECKOM peakiuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABJISAIOIIUE OCHOBY JUIS
MMOHMMAaHMSI CYIIIHOCTH Hay4YHON KapTUHbBI MUpPA, MPEACTABIECHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOJIbI, B3aUMOCBS35X UEJIOBEKA ¢ IPUPOIHOM CpenoH, o
PO XUMHUH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEI;

IT03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA NIOJIy4Y€HHE HOBBIX 3HAHMM 110 XMMUH,
HE00XO0IMMBIE Il 00BSACHEHHSI HAOII0aeMBbIX IPOLIECCOB U SIBICHUH, TO3HABATENBHOM,
MH(OPMALIMOHHON U YUTATENIbCKON KYJIbTYpPbI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIbHOMN
paboThI ¢ yueOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATypOil, JOCTYITHBIMU TEXHUYECKUMHU
cpeacTBaMu MH(POPMAIIMOHHBIX TEXHOJIOTHIH;

WHTEpeC K 00YUEHHUIO U TMO3HAHUIO, JTIOO03HATEIHFHOCTD, TOTOBHOCTD U CITOCOOHOCTH K
caM000pa30BaHuI0, TPOEKTHOM M UCCIIEIOBATENLCKON AESITEIbHOCTH, K OCO3HAHHOMY

BBIOOPY HANpPaBIEHHOCTU U YPOBHS 00yUYeHHs B JajbHeIeM;

4) popMupOBaHNUS KYJIbTYPbI 310POBbS:



OCO3HaHUE EHHOCTH >KU3HHU, OTBETCTBEHHOT'O OTHOLIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKHU
Ha 3/10pOBBIN 00pa3 )KU3HU, OCO3HAHME [TOCIICCTBUI U HEIPUITHE BPEAHBIX IPUBBIUEK
(ymoTpeOiieHu st alKoroisi, HApPKOTUKOB, KypEHHs), HEOOXOAUMOCTH COOJTFOCHUS TPABUIT
0€30MacHOCTH MIPU OOPALICHUN C XUMHUUYECKUMH BEIIECTBAMH B OBITY U pPEAIbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpPEC K MPaAKTUYECKOMY M3yUeHUI0 Ipodeccuil U Tpyia pa3inyHoOro poja, yBaxeHHe K
TPYAY U pe3yjbTaTaM TPYJAOBOMH JAESITEIbHOCTH, B TOM YHMCIIE HA OCHOBE IIPUMEHEHUS
MpeIMETHBIX 3HAHUM MO XMMHUH, OCO3HAHHBIM BHIOOP UHIMBUYATLHOM TPACKTOPUHU
MIPOJOIDKEHHS 00pa30BaHUS C yUETOM JINYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCIeTHOM MpodeccnOHaIbHOM 1eATeTbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTh aIalTHPOBATHCS B IPO(PECCHOHATBHOM cpe/ie;

6) 3K0JIOrHYecKOro BOCIIUTAHMSA:

9KOJIOTMUYECKH 11e1eco00pa3HOe OTHOLIEHHUE K MPUPOJE KaK UCTOYHHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CyIIeCTBOBaHUs, TOHUMAaHUEe [IEHHOCTHU 3/J0POBOTO U OE30MacHOr0 00pa3a KU3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PU3NYECKOMY U TICHXUICCKOMY 3/I0POBBIO,
OCO3HaHHUE IIEHHOCTHU COOJIIO/ICHHUS MTPaBII O€30MacCHOTO MOBEICHUS IpU paboTe ¢
BEILIECTBAMH, a TAK)KE B CUTYAIHMIX, YTPOXKAIOUIUX 30POBBIO U KU3HU JIOJICH;

CIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJTyYaeMble MPU U3YYCHUU XUMHUH, JUIA PEIIeHUs 3ajad,
CBSI3aHHBIX C OKPYKarOUIEH MTPUPOAHON CPENOM, ISl TOBBILIECHUS YPOBHS SKOJIOTHYECKON
KyJbTYPBI, 0OCO3HAHUS TTI00ATHHOTO XapaKTepa SKOJOTHYECKUX MPOoOJieM U MyTel X
peLIeHHs TOCPEACTBOM METO/IOB XUMHUH, SKOJIOTMYECKOTO MBIIICHHS, YMEHUS
PYKOBOJICTBOBATHCS UM B IIO3HABATEIBHONW, KOMMYHUKATUBHOM U COLIMATIbLHOM MPAKTUKE.

MeTanpeaMeTHbIe Pe3yJbTAThI

B coctaBe MeTanpeIMeTHBIX Pe3yJIbTaTOB BBIACISAIOT 3HAUUMBIE I (POPMHUPOBAHUS
MHUPOBO33PEHUS 00IIEHAYYHbIC TOHATHS (3aKOH, TEOPHs, IPUHIIMII, TUIOTE3a, PaKT, CHCTEMA,
MPOIIECC, IKCIIEPUMEHT | JP.), KOTOPBIE UCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
mpeIMeTax 1 MO3BOJISSFOT Ha OCHOBE 3HAHUH U3 ATHX MPEIMETOB (POPMHUPOBATH
MpeJICTaBJICHHE O IIEIOCTHON HAyYHON KapTHHE MUPA, U YHUBEPCAIbHbIE Y4eOHbIE IeHCTBUS
(mo3HaBarTebHBIC, KOMMYHUKATHBHBIC, PETYJISTHBHBIC), KOTOPhIE 00ECIIEUNBAIOT
(hopMHpOBaHHE TOTOBHOCTH K CAMOCTOSTEILHOMY IJIAHHPOBAHUIO U OCYIIECTBICHUIO
y4eOHOU JIeATeTLHOCTH.

IMo3naBaTenbHBbIE YHHBePCcAJIbHbIE YueOHbIE el CTBUS
Ba3zoBble Jjoruyeckue aeiicTBus .

YMEHUS UCIIOIB30BATh IIPUEMBI JIOTHYECKOT'0 MBILIJICHUS ITPU OCBOCHUH 3HAHUM. PAaCKpBIBATh
CMBICJT XMMHUYECKUX TOHATHH (BBIICIATh X XapaKTEPHBIC MPU3HAKU, YCTAHABIUBATh
B3aUMOCBSI3b C APYTHMH MMOHATHSIMH), UCTIOJIB30BATh MMOHATHS U1l O0BSCHEHHSI OTJEITBHBIX
(akToB U SBJIEHUM, BEIOUPATh OCHOBAHMS U KPUTEPUH VIS KJTACCU(PUKALNN XUMHUYECKUX
BEILECTB U XUMUYECKUX PEAKLIUH, YCTAaHABIUBATH IPUYMHHO-CIIEACTBEHHBIC CBSA3U MEXKIY



00BbeKTaMH HU3Y4YCHUS, CTPOUTD JIOTHYCCKUEC PACCYKIACHUA (I/IH,Z[}IKTI/IBHBIG, JACAYKTUBHBIC, 110
aHaJIOFI/H/I), JeJIaTh BBIBOABI U 3aKJIXOYCHU,

yMEHHUE MPUMEHSATH B MPOLIECCE MO3HAHUS MOHATHUS (IPEIMETHBIC U METAIPEAMETHBIE),
CHMBOJIHUECKHE (3HAKOBBIC) MOJICIIH, HCIIOIb3yEMbIE B XUMHUH, IIPEOOPA30BHIBATEH IIUPOKO
MIPUMEHSEMbIC B XUMHU MO/JICJIbHBIC TIPEACTABICHUS — XMMUYCCKHI 3HAK (CHMBOJI
3JIEMEHTA), XUMUYecKasi popMysia U ypaBHCHUE XUMUIESCKOW PEAKI[UH — IPU PEIICHUN
y4e0HO-TI03HABATENIBHBIX 33124, C YYETOM 3TUX MOJCIHHBIX PEICTABICHUN BBISBISITh U
XapaKTepu30BaTh CYUIECTBEHHbIC MPU3HAKU U3yUYaeMbIX O0BEKTOB — XUMUYECKUX BEILIECTB U
XUMUYECKUX PEAKIUM, BBISIBIIATH OOIIME 3aKOHOMEPHOCTH, TPUIMHHO-CIICACTBEHHBIEC CBSI3U
U IPOTUBOPEYHSI B U3yUaEMbIX MPOIIECCax U SABJICHUAX.

Bba3oBble ucciaenoBaTeabcKue AeiicTBUS.

YMCHHUC HUCIIOJIb30BATH IMOCTABJICHHBIC BOITPOCHI B KAUCCTBC HHCTPYMCHTA ITIO3HAHUS, @ TAKIKC
B Ka4C€CTBC OCHOBBbI 1141 (1)OpMI/IpOBaHI/I$I THUIIOTE3LI 110 ITPOBEPKE IIPABUJIIBHOCTH
BBICKa3bIBACMBIX CY)KILGHI/II\/JI;

prOOpEeTeHUE OMBITA 10 IJIAHUPOBAHUIO, OPTAaHU3AINU M TPOBEACHUIO YUCHHUECKUX
HKCHEPUMEHTOB, YMEHHE HAOII0/1aTh 32 XOJIOM IIPOIIEcca, CAMOCTOSTENbHO POTHO3UPOBATh
€ro pe3yabTar, GOopMyITHPOBATH OOOOIIEHNS U BBIBOBI 110 Pe3yJIbTaTaM MPOBEIEHHOTO
OIIbITA, UCCIIEOBAHUS, COCTABIATh OTUET O NMPOJeIaHHOMN paboTe.

Pabora c unopmanmeii:

yMEHHE BBIOMPATh, aHATM3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIIUIO PA3INYHBIX BUI0B U
(bopM mpeacTaBIeHHs, MOIYYaeMyt0 U3 Pa3HbIX HCTOYHUKOB (HAY4HO-TIOMYJISIpHAS
JUTEpaTypa XUMHUYECKOTO COJICPIKaHHsl, CIIPABOYHBIC TIOCOOUSI, peCypChl HHTEPHETA),
KPUTHYECKH OIIEHWBATh MPOTUBOPEUHBYIO M HEAOCTOBEPHYIO HH(OpMAaIuio;

yMEHHE NPUMEHSATH Pa3INYHbIE METOBI U 3aIIPOCHI TP MOUCKE U 0TOOpE MHPOPMAIUH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX /ISl BHIOJIHEHUS YUEOHBIX U O3HABATENIBbHBIX
3aJa4 OINpeIeJIEHHOrO TUIIA, TPUOOPETEHHE OIbITAa B 00JIACTH UCIIOIb30BAHUS
MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIaZIeHHE KYJIbTYpPOi aKTUBHOTO
HCIOJIb30BAaHUS Pa3IMYHBIX TIOUCKOBBIX CUCTEM, CAMOCTOSTEIHHO BEIOUPATh ONTUMAIBHYIO
¢dbopMmy npezcTaBiIeHNs HHPOPMALIUU U WILTIOCTPUPOBATH peIlaeMble 3a/1a4H HECI0KHBIMU
CXeMaMH, AMarpaMMamMu, ApyruMu popMaMu rpadki U UX KOMOUHAIUSAMH,

yYMEHHE UCIIONIb30BaTh U aHAIU3UPOBATh B Mpoliecce yueOHO! U UCClIeJ0BATEIbCKOM
JeSTebHOCTH UH(DOPMAIIMIO O BIMSIHUH IPOMBIIIIIEHHOCTH, CETbCKOTO X03sCTBA U
TPaHCHOPTA HA COCTOSIHUE OKPYKAIOIIEH TPUPOIHON CPEIbI.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE AeHCTBUA:
YMEHHUS 33/1aBaTh BOMPOCHI (B X0/1e Tuayiora v (WIK) TUCKYCCHH) MO CYIIECTBY 00CYXKIaeMOi
TeMbl, (POPMYJIUPOBATH CBOM MPETIOKESHUST OTHOCUTEIILHO BBITIOJHEHHS TPEIOKEHHOM

3a1a4u;

YMCHUS NMPCACTABIATDH MOJIYUCHHBIC PE3YJIbTAThI MO3HaBaTeIbLHOMI ACATCIIBHOCTH B YCTHBIX U
IMMCBMEHHBIX TEKCTAaX, JCJaTh MPE3CHTAMIO PE3YJIbTAaTOB BbIIIOJIHECHUS XUMHUYCCKOI'O



SKCIIEPUMENTA (J1a00PaTOPHOTO OIBITA, Ta00PaTOPHOM PabOTHI 110 HCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, Y4eOHOTO MPOCKTA);

YMEHUs y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEILHON U
HCCIIEIOBATENBCKOM IeATEeIbHOCTH MIPU PEIIEHUU BO3HUKAIOIIUX MMPOOJIEM Ha OCHOBE y4eTa
OOIIMX MHTEPECOB M COTJIACOBAHUS MO3ULIKH (00CYXIeHUSI, 0OMEH MHEHHUSIMH, MO3TOBBIC
LITYPMBbI, KOOPAUHALMS COBMECTHBIX JIEHCTBHI, ONIPEIEIICHNE KPUTEPUEB I10 OLICHKE
Ka4yeCTBa BBIMOJHEHHON paOOTHI U JIp.).

PeryasiTuBHble yHHBepcabHble YUeOHbIE 1eCTBHS:

YMEHHE CaMOCTOSITEIFHO ONPEACIIATD LENH ACATEIBHOCTH, IIJIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIHMPOBATH M ITPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JIESATEIILHOCTh, BHIOMPATH
Haubosee 3 pexTUBHBIE CIOCOOBI pelieHHs Y4eOHbIX U TO3HABaTeNbHBIX 3a/ad,
CaMOCTOATENIBHO COCTABJIATh WIM KOPPEKTUPOBATH IIPEIOKEHHBIN AJITOPUTM ACUCTBUI ITPU
BBITIOJTHEHUH 33/IaHUN C YYETOM TOJTyYeHUS! HOBBIX 3HAHHUM 00 M3y4aeMbIX 0ObEKTaxX —
BEIECTBAaX U PEaKIMsIX, OIICHUBATh COOTBETCTBUE TIOJYUYESHHOTO PEe3yJIbTaTa 3asBJICHHON
1L[eJTH, YMEHHE HCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPeAJiaraeéMble B YCIOBUU
3aJIaHUi.

HpenMeTHme PE3yabTaTbl

B cocraBe npeaMeTHBIX pe3yJIbTaTOB I10 OCBOEHUIO 0053aTEIBLHOTO COAECPKAHMS,
YCTAHOBJICHHOT'O IaHHOH (esiepaibHOi paboueil mporpaMMoi, BBIJEISAIOT: OCBOCHHBIE
oOy4aroluMuCcs HayyHble 3HaHUS, YMEHUS U CIIOCOOBI IEUCTBUH, cieliupuuecKue 1is
IpeIMETHOM 001acTu « XUMHUSDY, BUJIBI A€SITEIbHOCTH MO MOJYYEHHUIO HOBOT'O 3HaHMUS, €ro
MHTEpIIpEeTaIH, TPeoOpa30BaHNIO U MPUMEHEHHUIO B Pa3IMYHbIX YU€OHBIX U HOBBIX
CUTYaIUsX.

8-i1 kiace

K koHIy 00y4yenus B 8-M KJ1acce mpeIMeTHBIE pe3yJIbTaThl HA 0230BOM YPOBHE JOJDKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y 0OYHUAIOLINXCS YMEHUH:

e PaCKpBIBATh CMBICI OCHOBHBIX XUMHUECKUX TTOHSATHI: aTOM, MOJIEKYJIa,
XHUMHYECKHUH JIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOJHOPO/IHAS), BAJICHTHOCTh, OTHOCHTEIbHASI AaTOMHAS U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBast
JIOJIS1 XAMHUYECKOTO DJIEMEHTA B COSIMHEHUH, MOJISIPHBIA 00BheM, OKCH/I, KHCJIOTa,
OCHOBAHME, COJIb, JICKTPOOTPUIIATEILHOCTh, CTETIEHb OKUCICHHS, XUMUIECKast
peakius, KiaccuuKaIus peakifii: peakiiui COSAMHEHUS, PEAKIIU PA3JIOKCHHS,
peaKIny 3aMEIEHUs, PeaKIui 0OMEHa, 9K30- U SHIOTEPMUUECKUE PEaKIUH,
TETUIOBOM 3P PEKT peakiuu, SAPO aToMa, JIEKTPOHHBIN CIIOW aTOMa, aTOMHAas
opOuTaNh, PAINyC aTOMa, XUMUYECKas CBSA3b, MOJISIPHAs U HETIOISIpHAsT
KOBAQJICHTHAs CBSA3b, HOHHASI CBSI3b, HOH, KATHOH, aHKOH, PaCTBOP, MaccoBast 10JIs
BeriecTBa (MPOICHTHAS KOHIIEHTPAIHsI) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYCCKHUX TIOHATHI U IPUMEHSThH 3TH
MOHSTHS TIPU OTIMCAHUHU BELIECTB U UX TPEBPAICHHIA;



UCTIOJIF30BATh XUMHYECKYIO CUMBOJIMKY JUISI COCTABJICHUS (POpMYIT BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLIUN;

OIPEAETATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTCTICHb
OKHCJICHUSI 2JIEMCHTOB B OMHAPHBIX COCITMHECHUSX, IPUHAIIICKHOCTh BEIIECTB K
OIIpeIeTICHHOMY KJIacCy COeIMHEeHUH 1Mo (hopMyIam, BUI XUMUUECKOH CBSA3H
(koBaJICHTHAsI M MOHHAs) B HEOPIaHUUECKUX COCTMHCHHUSIX;

packpbIBaTh cMbIch [lepuonuuaeckoro 3akona /I.M1. MenaeneeBa: 1eMOHCTPHPOBATh
NOHUMAaHHE NEPUOAMYCCKON 3aBUCIMOCTH CBOMCTB XMMUYECKUX DIIEMEHTOB OT HX
nosnoxxeHus B Ileproandeckoii cucteme, 3aKOHOB COXPAHEHHS MacChl BEIIECTB,
HOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJIIPHOTO YUCHHsI, 3aKOHA ABOTaIpo;
OIMCHIBATH M XapaKTepHu30BaTh Tabumunyto hopmy [lepromuueckoit cucteMsl
XMMHUYECKUX 3JICMEHTOB: pa3jinyaTh MOHATHS «IJIaBHas noAarpynmna (A-rpymma)» u
«nobounas noarpynmna (b-rpyrmmna)», Manbie U OOJbLINE IEPHO/IbI, COOTHOCHTh
0003Ha4eHHsI, KOTOpbIe UMerOTCs B Tabiuie «Ileproandeckas cucrema
XUMHU4YECcKHuX 31eMeHToB JI.11. MenneneeBa» ¢ 4nCIOBBIMH XapaKTEPUCTUKAMH
CTPOCHHSI aTOMOB XUMHYECKUX JIEMEHTOB (COCTaB | 3apsi spa, o0Iiee Yucio
AIIEKTPOHOB U PACIIPE/ICIICHHE UX IO JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PHUIMPOBATE XUMUYCCKUE FJIEMEHTBI, HEOPraHMUESCKHE BEIECTBA,
XUMHYECKUE Peakiuu (0 YHCITy U COCTaBY YYAaCTBYIOIIMX B PEAKIIUHU BEIIECTB, MO
TEII0BOMY P HEKTY);

XapaKTepHu30BaTh (OMKCHIBATh) OOIINE XUMUICCKHE CBOMCTBA BELIECTB PA3IMIHBIX
KJIACCOB, MOATBEPK/asi OMMCAHUE IPUMEPAMH MOJICKYJISIPHBIX YPaBHCHUN
COOTBETCTBYIOLINX XUMUYECKUX PEaKIIH;

MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX Ka4ECTBEHHOT'O COCTAaBA,
BO3MOXKHOCTH MTPOTEKAaHUS XUMUUECKHX TPEBPAIICHUN B Pa3INYHBIX yCIOBUSIX;
BBIYHCIISATH OTHOCHTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIECTB,
MAacCOBYIO JIOJIO XMMUYECKOTO dJIEMEHTa MO (OpMYJIe COSMHEHHSI, MaCCOBYIO
JIOJTIO BEIIIECTBA B PACTBOPE, IIPOBOIUTH PACUETHI M0 YPABHCHUIO XUMHUYECKOI
peaKIuu;

MPUMEHSTH OCHOBHBIC OTIEPAI[MH MBICIUTEIBHON ACATSILHOCTH — QaHAIN3 U CUHTE3,
CpaBHEHHE, 0000IIECHNE, CUCTEMATU3AIHIO, KITaCCH(DUKAINIO, BBISBICHUE
HPUYMHHO-CJICJICTBEHHBIX CBSI3eH — JIJIsl U3YyUCHHS CBOMCTB BEIIECTB M XMMUYECKUX
pEaKInii, eCTeCTBEHHO-HAYYHbIE METO/IbI TIO3HAHUS — HAOIIOICHNE, U3MEPEHNE,
MOJICTTMPOBaHKE, SKCIIEPUMEHT (peasIbHbIN U MBICIICHHBII);

CIIeIOBATH MPaBHUIIaM TOJIb30BaHUsI XUMHUYECKOH MOCYI0H 1 1a00paTOPHBIM
000pyIoBaHKEM, @ TAKKe MPaBHIaM OOpAIlleHHs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIMSMH T10 BBIOJHEHUIO JTA0OPATOPHBIX XUMUUECKHX OIBITOB T10
MOJTYYEHHIO U COOMPaHHIO ra3000pa3HbIX BellecTB (BOAOpOIa U KUCIOPOa),
NPUTOTOBIICHHIO PACTBOPOB C ONPEIEICHHON MacCOBOM JIOJICH PacTBOPEHHOTO
BEIIIECTBA, IUTAHUPOBATH U TIPOBOIUTH XMMUYECKHE IKCIIEPUMEHTBI 11O
pacno3HaBaHMIO PACTBOPOB LIETOYEH M KUCIOT C MOMOIIbIO HHANKATOPOB (JIaKMYC,
beHondTanenH, METHIOPAHX U Ip.).

9-i1 ki1ace

K koHIty 00yueHus B 9-M Kjacce mpeIMeTHbIC pe3yIbTaThl Ha 6a30BOM YPOBHE JTOJKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMEHHIA:

PaCKpBIBATE CMBICTI OCHOBHBIX XUMHUYCCKUX MMOHATHH . XUMUYECKUM 9JICMCHT, aTOM,
MOIJICKYJIA4, NOH, KaTUOH, aHUOH, IMPOCTOC BCUICCTBO, CJI0KHOC BCUICCTBO,



BaJICHTHOCTb, 3JICKTPOOTPULIATEIbHOCTD, CTENIEHb OKUCIECHUS, XUMUYeCcKast
peaKius, XUMUYeCcKasi CBSI3b, TEIJIOBOM A (EKT peakiiuu, MOJb, MOJIIPHBII 00beM,
pacTBOP, PIEKTPOIUTHI, HEIJIEKTPOIUTHI, SJECKTPOIUTUYECKAS AUCCOLUAIIHS,
peakuyu HOHHOTO 0OMEHa, KaTalln3aTop, XUMHYECKOE paBHOBECHE, 0OpaTHUMbIE U
HeoOpaTUMBbIe peaKluU, OKUCIUTEIbHO-BOCCTAHOBUTENIBHbBIE PEAKIINH,
OKHCITUTEIh, BOCCTAHOBHUTEIb, OKHCICHHE U BOCCTAHOBIICHUE, AIJIOTPOIIHS,
amM(OTepHOCTh, XUMUYECKast CBs3b (KOBAJICHTHAS, HOHHAS, METAITMYCCKAs),
KPUCTAIIMYECKAsl pEIIeTKa, KOPPO3HUsi METAILIOB, CIUIABBI, CKOPOCTh XUMUYECKOU
peaxiuu, npeaensHo nomyctumas konuentpanus [1JIK BemecTsa,

WJUTIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHIA U IPUMEHSTH 3TH
MOHSITHS IIPH OMMCAHUH BEILIECTB M X IPEBPAIICHHUIA;

MCIOJIb30BaTh XMMHYECKYIO0 CUMBOIIUKY IS COCTABIICHUS! ()OPMYJT BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIUH;

OTIPE/CIISATh BAJICHTHOCTh M CTENIEHh OKMCIICHUSI XUMUYECKUX PJICMCHTOB B
COEIMHEHUSIX PA3IMYHOTO COCTaBa, MPUHAIEKHOCTh BEIIECTB K OMPEICTICHHOMY
KJIacCy COeIUHCHMH 10 (hopMyJIaM, BUI XMMHUYCCKON CBs3U (KOBaJICHTHAs!, HOHHA,
METAIMYECKasl) B HCOPraHUIECKUX COCMHCHUSX, 3aps HOHA M0 XUMUYECKON
dbopMmyIie, XapakTep Cpellbl B BOJHBIX paCTBOPAX HEOPTaHUICCKUX COCTMHEHUH,
THUI KPUCTAJUTMYECKOMN pelIeTKH KOHKPETHOTO BEIIEeCTBa,

packpsiBaTh cMbici [lepronnueckoro 3akona .M. Menaeneesa u
JEMOHCTPHUPOBATh €r0 MOHUMAHUE. OMUCHIBATh U XapaKTePU30BaTh TAOIHUHYIO
dopmy Ilepruondaeckoil CHCTEMBI XUMHYECKHUX JJIEMEHTOB: Pa3IN4aTh MOHITH
«rnaBHas noArpymnmna (A-rpynmna)» u «mnobodnas noarpymmna (b-rpymma)y», maisie u
OOJIBIINE TIEPHOIBI, COOTHOCUTH 0003HAYCHUS, KOTOPHIC UMEIOTCS B
NepUOANYECKOl TabuIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XMMHYECKUX 3JIEMEHTOB (COCTaB U 3apsi s/ipa, 00IIee YUCIIO AIEKTPOHOB U
pacrpeielieH|e uX 10 3JEKTPOHHBIM CII0SIM), OOBSICHATH 0OIIIHE 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOWCTB JICMCHTOB U MIX COCIMHEHUH B MpeeiaX MajbIX MEPHOIOB U
TJIaBHBIX MOATPYIII C YYETOM CTPOCHHSI UX aTOMOB,

KJIACCU(UIIUPOBATH XUMHUYECKUE DJIEMEHTBI, HEOPTAaHUYECKHE BEIIECTBA,
XMUMHYECKHE peakiuu (10 YKCIy ¥ COCTaBY YUACTBYIOIIUX B PEAKIIMU BEHIECTB, MO
TerI0BoMY 3D PEKTy, M0 U3MEHEHHUIO CTETIEHEW OKHCIICHUS] XUMHUECKUX
SIIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIKE U CrielU(UISCKIE XUMUYECKHUE CBOMCTBA
MIPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPK/Iasi OMMMCAHNE TPUMEpPaMH
MOJICKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMUYCCKIX PEAKITHI;
COCTaBJIATh YPaBHEHUS dJIEKTPOTUTHUECKON AUCCOIMAIIMH KUCIIOT, IIeTouel U
COJIeH, MOJTHBIE ¥ COKPAIIICHHBIC YPABHEHHS PEaKInii HOHHOTO OOMEHa, YpaBHECHHUS
peaxIuit, MOATBEPKAAIOIINX CYIIECTBOBAHNE TEHETUUECKOU CBSI3U MEXKITY
BEIICCTBAMH Pa3ITMIHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIU TOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OaJlaHCa ATHX PeaKIni;

MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCIMOCTH OT UX CTPOCHUS, BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKHX TPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

BBIYUCIISATH OTHOCUTEIHHYIO MOJIEKYISPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJF0 XUMHUYECKOTO JIEMEHTa 1Mo (hopMyJIie coeTMHEHHsI, MACCOBYIO
JIOJTEO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOU
peaxIumy,

COOJTIOAATh MPaBUIIA MOJIb30BAHUS XUMHUYECKOH TTOCYA0M U TaO0OpaTOPHBIM
00opyA0BaHKEM, a TaK)Ke IIpaBHiia OOpallleHus C BEIIeCTBAMU B COOTBETCTBUU C



WHCTPYKIUSMH T10 BBITIOJIHCHHIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB IO
MOJYYCHUIO U COOMPaHMIO ra3000pa3HbIX BellecTB (aMMHUaKa M yIiICKHCIOro ra3a);
e TMPOBOJUTH PEAKIIUH, TOJATBEPKIAIOIIME KAYECTBEHHBIN COCTAB Pa3IMYHBIX
BEIIIECTB. PACIIO3HABATH OIMBITHBIM ITyTEM XJIOPUI-, OpOMUJI-, HOTUA-, KapOoHAT-,
docdar-, cumkart-, cynbhar-, TMAPOKCUA-HOHBI, KATHOHBI AMMOHHUS U HOHBI
M3YUYEHHBIX METAJUIOB, PUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX

BEIIECTB;

e IPUMEHATH OCHOBHBIE ONEPALIMU MBICIUTEIBHON IEATEIBHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHE, 0000IICHHE, CHCTEMATH3AIIMIO, BBISIBIICHHE IIPUYUHHO-CIICICTBEHHBIX
CBSI3€M — JIJIS1 U3YYECHUS CBOVCTB BEIIECTB U XUMHYECKUX PEAKIUI, €CTECTBEHHO-
Hay4HbBIC METO/IbI TTO3HAHUSI — HAOIIOACHUE, H3MEPEHUE, MOJICTTUPOBAHHUE,
9KCHEPUMEHT (pealibHbIA U MBICJICHHBIH).

Ilepeuensb (KOAM(PUKATOP) pacipeaeIeHHbIX 110

KJiaccaMm npoBepsieMbIX TPeOOBaAHMM K

pesyiabTatam OOII OO0 u 3j1eMeHTOB

CoacpKaHuA 10O XUMHUH

8-it KJIACC

IIpoBepsiemble TpeGoBaHus K pe3yiabTatam ocBoeHus OOII

Koa nposepsiemoro
pe3yabrara

IIpoBepsiemble nnpeaMeTHbIe pe3yabTaThl ocBoeHus OOII OO0

1

ITo Teme: «IlepBoHaYanbHBIE XUMHYECKHE TIOHSITHUS
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PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX MOHSATUI: aTOM,
MOJIEKYJIa, XUMHUYECKUN JIEMEHT, MPOCTOE BEIIECTBO, CJI0KHOE
BEIIECTBO, CMECh (OTHOPOIHAS M HEOAHOPOIHASN), BAICHTHOCTb,
OTHOCHUTEJIbHAS aTOMHAs U MOJICKYJISIpHAsi Macca, KOJIMYeCTBO
BEILIECTBA, MOJIb, MOJISIPHAs: Macca, MaccoBasi A0JIsl XUMUYECKOTO
AJIEeMEHTa B COCIMHEHHUH, MOJISIPHBIA 00bEM, XUMUYECKast pEaKIIus,
KITacCU(UKAIIUS PEaKIUil: peakluy COCTUHEHUS, pEaKIun
Pa3IOKEHUS, peaKIIUU 3aMEIIEHUs, PEaKIINi 0O0OMEeHa, IK30- 1
SHAOTEPMUUYECKUE PEAKIINH, TEIUIOBOM 3(PPEeKT peakiuu, pacTBop,
MaccoBas JI0Jis BemecTBa (MPOIEHTHAS KOHIIEHTPAIIHs) B paCTBOPE

1.2

HITIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX HOHSATHH 1
MMPUMCHATH 3TU MMOHATHSA ITPU OIIMCAaHUU BCIICCTB U UX npeBpameHHﬁ

1.3

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTABIEHUS (OPMYIT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINN
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paCKpI)IBaTB CMBICJI 3aKOHOB COXpaHeHI/ISI MacCChbI BECIIECTB,
MOCTOSIHCTBA COCTABa, ATOMHO-MOJIEKYJISIPHOTO YU€HHUs, 3aKOHa
ABoraapo




1.5

OnpeaACIAAThL BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHaprIX
COCAUMHECHUAX

1.6

KJ1accu(UIUPOBATh XUMUIECKHE peakuuu (110 YUCITy U COCTABY
Y4YaCTBYIOIIMX B PEAKLUK BEIICCTB, 10 TeIIoBOMY 3¢ dekry)

1.7

BBIYUCIISATh OTHOCUTEBHYIO MOJIEKYJISIPHYIO U MOJISIPHYO MaccChl
BEILIECTB

1.8

BBIYHCIIATH MAaCCOBYIO JIOJIO XUMHUYECKOTO JIEMEHTa 10 opMyie
COCIIMHECHMUS,

1.9

BBIYUCJIATH MaCCOBYIO JOJIIO BEHIECTBA B PACTBOPE

1.10

IPUMEHSTH €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS - HAOIIOICHHE,
U3MEPEHUE, MOJICITUPOBAHIE, IKCIIEPUMEHT (peabHbIN 1
MBICJIEHHBII)

IIo Teme: «Baxneiimue IpeaACTaBUTCIUM HCOPIraHNYCCKUX BCIICCTB»

2.1

PaCKpbIBATb CMBIC/I OCHOBHBIX XUMHUYCCKUX MOHSITUI . OKCHI,
KHCJI0Ta, OCHOBAaHUC, COJIb

2.2

OIpeNieNATh NPUHAAICKHOCTD BEIECTB K ONPEeNEHHOMY Kilaccy
coeuHeHu 1o popMyiam

2.3

KJIaCCI/I(bI/IIII/IpOBaTB HCOPraHN4YCCKUC BCUICCTBA

2.4

XapakTepru30BaTh (OMUCHIBATH) OOIIHE XMMUYCCKIE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAasi ONMCAHUE ITPUMEPAMHU
MOJIEKYJIIPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINI

2.5

IMPOrHO3UPOBATH CBOMCTBA BC€IICCTB B 3aBUCUMOCTH OT UX
KauCCTBCHHOI'O COCTaBa, BO3MOKHOCTH NIPOTCKAaHUA XUMHUUCCKUX
HpeBpaHIGHI/IfI B PA3JIMYHBIX YCIIOBHAX

2.6

CJIeIOBaTh MPaBUJIaM MOJIb30BaHUSI XUMUYECKOM MOCYI0N 1
nmabopaTOpHBIM 000PYIOBAaHUEM, a TAK)KE MTpaBUiaM oOpaIeHus ¢
BEIIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSMU TIO BBITTOTHEHHUIO
J'Ia60paTOpHI)IX XUMHYCCKHUX OIBITOB I10 ITOJTYYCHUTIO U CO6I/IpaHI/IIO
ra3000pa3HbIX BelecTs (BOIOpO/Ia U KUCIOPO/1a), IPUTOTOBICHHIO
pPacTBOPOB € OMPENETEHHON MaCCOBOM J0JIEN pacTBOPEHHOTO
BEIIIECTBA, JIAHUPOBATH U MMPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI IO
pacro3HaBaHUIO PaCTBOPOB IIETOUYEH U KUCIOT C TOMOIIBIO
UHIUKATOPOB (JTakMyc, (heHOIPTAICHH, METHIIOPAHXK U IPYTHUE)

2.7

MMpOBOAUTDH paC‘-IéTBI 0 YPaBHCHUIO XUMHUYECKOH peaknuu

ITo Teme: «Ileprnonnueckuii 3axkoH u [lepuoanyeckas cucrema
xumudeckux 3neMenToB . 1. MenneneeBa. CTpoeHue aTOMOB.
Xumnueckasi cB3b. OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUI

3.1

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYCCKUX TIOHSTHH. AApO aToMa,
3J'ICKTp0HHBII71 CIIoM aToma, aTOMHas 0p61/ITaJ'IL, paguyc atoma,
XUMHYCCKas CBA3b, IMOJISIPHAd U HEIIOJIAPHAas KOBAJICHTHAsS CBA3b,




ANEKTPOOTPULATEIBHOCTD, HOHHAS CBSI3b, HOH, KATUOH, aHUOH,
CTENICHb OKUCICHUS

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

3.3

OIMCHIBATh U XapaKTepH30BaTh TabanuHyto Gpopmy Ilepuoaudgeckoit
CHCTEMbI XMMHUYECKUX 3JICMEHTOB. Pa3IndaTh MOHATHS «TJIaBHAs
noarpymma (A-rpymma)» u «modounas moarpyimna (b-rpyrma)y,
«MAJIbIe» U «OOJIBIINEY TIEPHOIbI

3.4

packpsiBaTh cMbIch [lepuonnueckoro 3akona /.M. Menaeneesa:
JIEMOHCTPHUPOBATH TOHUMAHUE MTEPUOJUYECKON 3aBUCUMOCTU CBOMCTB
XUMHYECKHUX 3JIEMEHTOB OT UX IOJ0XKeHUA B [lepuoanueckoii
CHCTEME

3.5

COOTHOCUTH 0003HAUYEHHMSI, KOTOPBIE UMEIOTCSI B TAOIHIIE
«[lepuonuyeckas cucremMa XuMH4ecKux 3nemeHTon J[.1.
MenpeneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB ¥ 3apsi[l sApa, 00Iee Ynuciio
AJICKTPOHOB U PACIIPEICIICHNAE HX 10 AJICKTPOHHBIM CJIOSM)

3.6

OnpeaAC/IsATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHI)IX
COCIUHCHHUAX

3.7

OIIPCACIIATL BUJ XHUMHYECKOH CBI3HU (KOB&J’IGHTH&H u I/IOHHaﬂ) B
HCOPTraHNYCCKUX COCIUHCHUAX

IIpoBepsiemble 3J1eMeHTHI COAEPKAHNS

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

HepBOHaanBHBIG XUMHUYCCKUEC ITOHATUA

11

[Ipenmer xumuu. Ponp XuMHUM B KU3HU YEJIOBEKA. XUMUS B CUCTEME
Hayk. Tena u BemectBa. du3nueckue cBONMCTBA BEMIECTB. ATperaTHoe
COCTOSHHE BEIIECTB

1.2

[TonsiTHe 0 MeTOAaX MO3HAHKS B XUMUU. UNCTHIE BEIIECTBA U CMECH.
Crioco0sl paznieneHust cMecei

13

ATOMBI 1 MOJIEKYJIBI. XUMHUYECKHUE 3JIEMEHTHI. CHMBOJIBI XUMHYECKUX
251eMeHTOB. [IpocThie U c0KHBIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE
y4YEeHHUE

14

Xumunyeckas popMmyiia. BaJeHTHOCTh aTOMOB XUMUYECKUX JIEMEHTOB.
3aKOH MOCTOSIHCTBA cocTaBa BenlecTB. OTHOCUTENbHAS aTOMHAs Macca.
OTtHOcHTEeNnbHAS MOJIEKYJIIPHAS Macca. MaccoBast 401 XUMHYECKOTO
JJIEMEHTA B COCTMHEHUU

1.5

Kommuecto BemectBa. Moinbs. MossipHas macca. B3anmocBs3pb
KOJIMYECTBA, MACChl U YUCJIa CTPYKTYPHBIX €AMHUL] BELIECTBA. PacyéTsl
o GpopmyJsiaM XUMHUYECKUX COETUHEHUN




1.6

DU3NYECKUE U XUMUYECKUE ABIEHUA. XUMUYECKasl peakuus U €€
MpU3HAKHU. 3aKOH COXPAHEHHUs MacChl BEIIECTB. X UMUYECKHUE
ypaBHenus. Kinaccupukaius XuMiHueckux peakiuii (coeTnHeHus,
pasioKeHus, 3aMeIeHns, 0OMeHa)

1.7

XHUMHYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOU MOCYA0H, ¢
npaBUIaMy pabOTHI B 1a00OpaTopru U MpruEMaMu 0OpaIeHus ¢
1a00paTOPHBIM 000PYIOBAaHUEM, U3YUEHHUE U OIIMCAaHUE (PU3MUECKUX
CBOWCTB 00pa3ll0OB HEOPraHWYECKUX BEIECTB, HAOIIO1eHNE
¢du3nyeckux (IUIaBJICHUE BOCKA, TasHHE JIbJIA, PACTUPAHUE caxapa B
CTYIIKE, KATICHUE U KOH/ICHCAIUS BOJIbI) M XUMUUYECKHUX (TOpPEHHE CBEYH,
NPOKaIMBaHUE METHOM POBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCIIOTOH)
SIBJICHHI, HAOIIOIEHNE U ONMCAaHUE PU3HAKOB MPOTEKAHUS
XUMHYECKUX peakiuii (pa3noxkeHne caxapa, B3auMOJICHCTBUE CEPHOI
KHCJIOTHI C XJIOPUIOM Oapus, paznokerue ruapokcuna meau(ll) npu
HarpeBaHuH, B3auMoieiicTBre xene3a ¢ pactBopoM conu meau(ll),
U3y4YCHHUE CIIOCOOOB pa3JeNeHUs: cMecel (C TTOMOIIBI0 MarHuTa,
(bunpTpoBaHKe, BhINAPUBAHUE, TUCTHILULLMS, XpoMaTorpadusi),
MPOBE/ICHNE OYUCTKU TIOBAPEHHOW COJIH, HAOIIOACHUE U OTIHCAHHE
Pe3yJIbTaTOB MPOBEACHUS OIBITA, MWILTFOCTPUPYIOLIETO 3aKOH
COXpaHEHHS MacChl, CO3IaHUE MOJIEIICH MOJIEKYJI (LIapOCTEePIKHEBBIX)

Baxwuelinme npeacraBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucnopos — anemMeHT u
mpocToe BelecTBo. HaxoxaeHue kucnopoia B mpupojie, Gu3ndeckue u
XMMHUYECKHe CBOMCTBa (peakuuu ropenusi). Okcumpl. [Ipumenenne
kucnopoa. CriocoOsl MOydeHus KHUCIopo/ia B 1ab0opaTopuu u
npomsilieHHOCTH. KpyroBopoT kuciopoaa B npupoae. O30H —
AIJIOTPOIHAS MOAU(PUKALUSA KUCIOPOJa

2.2

TennoBoii 3¢ (peKT XUMUUECKON peaKkIiK, TEPMOXUMHYECKHE
YPaBHEHHMs, IK30- U SHJOTEPMUYECKHE peaku. TOMIMBO: yroib U
MeTaH. 3arpsi3HeHHEe BO3/yXa, YCHIEHNE TapHUKOBOTO 3P deKTa,
paspylIeHUE 030HOBOTO CIIOS

2.3

Bonopon — anement u npocroe Bemectso. Haxoxaenue sonopoa B
npupoje, Gpu3nyecKue 1 XMuMUYeCKUe CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
nostydyeHus. Kucnotsl u conu

2.4

MossipHblii 00BEM ra30B. Pacu€Thl Mo XUMHYECKUM YpPaBHEHUSM

2.5

duznueckue cBoCTBa BoAbL. Bona kak pactBopuTens. PacTBOpEI.
Hacelennsie 1 HEHACHILEHHBIE PACTBOPHI. PaCTBOPUMOCTD BEIIECTB B
BoJie. MaccoBas J10Jisl BEIIECTBA B pacTBOpe. XMMHUYECKUE CBOMCTBA
BOJbl. OcHOBaHMs. PoJib pacTBOPOB B MPUPOJIE U B KU3HU YETIOBEKA.
KpyrosopoT Boasl B mpupo/ie. 3arpsi3HeHUE MpUpOaHbIX BoJI. OXpaHa u
OYMCTKA MPUPOIHBIX BOJ

2.6

Knaccudukanus HeopraHmueckux coequHeHnid. OKCHIBI.
Knaccudukarus okcuaoB: coiaeodpasyroine (OCHOBHbIE, KHCIIOTHBIE,
amdoTepHbIe) U HeconeoOpa3youe. HoMeHkaTypa OKCHIOB.
du3NYeCKre U XMMUYECKHE CBOMCTBA OKCUIOB. [Tonyuenune okcumon




2.7

OcnoBanust. Knaccugukaius oCHOBaHUI: MENOYN U HEPACTBOPUMBIE
ocHoBaHus. HoMeHKki1aTypa ocHOBaHui. DU3NYECKHE U XUMUYECKUE
CBOMCTBa OCHOBaHUM. [lorydyenue ocHOBaHMM

2.8

Kucnotel. Kimaccuduxanms kucinot. HomMmeHkmaTypa KUCIOT.
Pu3nueckre U XUMHYECKHE CBOMCTBA KUCIIOT. P akTHBHOCTH
MerauioB H.H. bekerosa. [lony4yenue kucinor

2.9

Comu. Homenknatypa cosiei. @u3nueckue 1 XMMHYECKUE CBOMCTBA
cousieil. [lonmyuenue conei

2.10

I'enetnueckas cBA3b MCXKIY KiIacCaMi HEOPTraHUYCCKUX COCI[I/IHGHI/Iﬁ

2.11

XHWMHMYECKUH DKCIIEPUMEHT: Ka4eCTBEHHOE OIPECIICHHE

COJICp KaHUs KUCIIOPOJia B BO3/IyXe, MMOJTyueHHEe, COOMpaHHe,
pacro3HaBaHHe M U3yYCHHUE CBOMCTB KUCIOPO/1a, HAOII0ICHHE
B3aMMOJICHCTBHSI BEIIECTB C KUCIOPOJIOM U YCIIOBUSI BOSHUKHOBEHHSI U
HpeKpalieHus ropeHus (oxapa), 03HaKOMIICHHE ¢ 00pa3liaMi OKCUIIOB
Y OIMCAHME UX CBOWCTB, MMOJIyuYeHHE, COOMpaHHEe, PACIIO3HABAHUE U
M3yYeHHUE CBOMCTB BO0po/ia (rOpeHHe), B3aMMOICHCTBHE BOIOPO/IA C
okcugoM meau(ll) (BoO3MOXKHO HCIIONIB30BaHIE BUICOMATEPHAIIOB),
HaOJr0/IcHrEe 00pa3IloB BELIECTB KOJINYECTBOM 1 MOJIb, HCCIIEIOBAHUE
0COOEHHOCTEH PacTBOPEHUS BEIIECTB C Pa3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MACCOBOU J10JIEH
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJIbI C METAJNIAMH
(maTpuem u KajabieM) (BO3MOYKHO UCIIOIb30BaHUE BHICOMATEPHAIIOB),
OIpeIeJICHNE PaCTBOPOB KUCIIOT M IIETOYEH ¢ IIOMOIIBI0 HHUKATOPOB,
UCCcIeI0BaHHe 00Pa3I[0B HEOPTaHUUECKUX BELICCTB Pa3IMIHBIX
KJIaCCOB, HAaOII0IeHNE N3MEHEHHSI OKPACKH WHANKATOPOB B PaCTBOPax
KUCJIOT U IeNovel, n3yueHne B3anmoeiictus okcuna meau(ll) c
PacTBOPOM CEPHOM KUCIIOTHI, KUCIOT C METAJUTAMH, PEaKLUi
HEeWTpaIU3aluy, TOTyuYeHHE HEPACTBOPUMBIX OCHOBAHHI1, BRITECHEHHE
OJTHOTO MeTaJla JPYTHUM U3 PacTBOPA COJH, PELICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BaxkHelnmme Kiaccobl
HEOPraHUYECKUX COeTUHEHUID

Ilepnonnueckuii 3akoH U Ileproguueckas cucteMa XUMAYECKUX
anemenToB J[.. MenneneeBa. CtpoeHne aToMOB. XUMUY€ECKasi CBSI3b.
OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU

3.1

IlepBble MOMBITKH KJIACCH(PHUKALIMNA XUMUYECKUX 31eMeHTOB. [loHsaTHE 0
rpYIIax CXOJHBIX AJIEMEHTOB (IEIOYHBIC U MIET0YHO3EMETbHbIC
METaJlJIbl, FaJIOT€Hbl, HHEPTHBIE T'a3bl). DIEMEHTBI, KOTOPbIE 00pa3yroT
amoTepHbIE OKCUIBI U THIPOKCH/IBI

3.2

[Tepuonnueckuii 3akoH. [leproanueckas cucTeMa XUMHUYECKUX
anemenToB J[.1. Menneneera. KopoTkonepuoaHas v IJIMHHONIEPUOIHAS
dbopmel [Tepuonndeckoii cucTeMbl XUMHUECKUX dMeMeHToB [1.1.
Menpneneesa. Ileproapl u rpynnsl. PU3HUECKUN CMBICIT TOPSIKOBOTO
HOMEpa, HOMEPOB IEPHUOJIa U TPYIIIBI JIIEMEHTA

3.3

Crpoenne atoMoB. CocTaB aTOMHBIX s1iep. M30Tonbl. DNEKTPOHBI.
CtpoeHue IeKTPOHHBIX 000JI09€K aTOMOB MEPBhIX 20 XUMHUYECKUX




aneMeHToB llepuoanueckoii cucremsl J[.11. Meneneena.
XapakTepucTuKa XUMHYECKOTO 3JIEMEHTA 110 €r0 MOJIOKEHUIO B
IIepunonnueckoii cucreme [[.1. MenneneeBa

3.4

3aKOHOMEPHOCTU U3MEHEHUS PaJNyca aTOMOB XMMUYECKUX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETATMYSCKUX CBOMCTB IO TPYIIaM U IIEPHOJIaM.
3nauenue [lepuoauyeckoro 3akona u Ileproauyeckoit cuCTEMBI
XUMUYECKHUX AJIEMEHTOB JIJIsl Pa3BUTHS HAYKW U NpakTuku. [[.M.
MenpeneeB - y4E€HBIN U TpaKJaHUH

3.5

Xumudeckas cBsi3b. KoBasieHTHas (MOJIsSpHAS U HEMOJSPHAs) CBS3b.
DIEeKTPOOTPULIATEIbHOCTh XMMUYECKUX 3JIEMEHTOB. FlOHHAs CBS3b

3.6

Crenenb okucaeHusi. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
[Iporeccrl okucneHus u BOccTaHOBICHUsA. OKUCIUTENN U
BOCCTAaHOBUTEIH

3.7

XUMUYECKUI KCIIEPUMEHT: U3y4yeHHe 00pas310B BELIECTB METAJIIIOB U
HEMETAJIJIOB, B3aUMOJEICTBUE TMAPOKCUIA LINHKA C PACTBOPAMHU
KHMCJIOT U IIEJIOYEH, IPOBEACHHUE OIBITOB, WILTIOCTPUPYIOLIUX IPUMEPBI
OKHUCITUTEIIbHO-BOCCTAHOBUTENBHBIX PeakKiuii (ropeHne, peakinu
PasIoKEHUs, COCTUHCHIS)

9-it KJIACC

IIposepsiembie TpeOGoBaHus K pesyabTraTam ocBoenus OOIT

Kon
NpoBepPsAEMOro
pe3yJjabTaTa

IIpoBepsiemble npeaMeTHbIe pe3yabTaThl ocBoeHus OOII OO0

1

ITo Teme: «BemmecTBo 1 XUMUYECKask PEAKIIUSDY

11

PaCKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX IMOHSITHI: PacTBOP,
AIEKTPOIUTHI, HEANEKTPOJIUTHI, JIEKTPOJIUTUUECKAS TUCCOLIUALINS,
peaKIu HOHHOTO O0OMeHa, KaTaau3aTop, XMMHUUEeCKOe PaBHOBECHE,
oOpaThMble 1 HEOOpaTUMbIE PEAKIINH, OKUCIUTEIHHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUH, OKUCIUTEH, BOCCTAHOBUTEID,
OKHCJICHHE U BOCCTAHOBJICHUE, AIJIOTPOIUs, aM(pOTEPHOCTH,
XMUMHYECKast CBsA3hb (KOBAJICHTHAS, HOHHAS, METaJUTMYECKas),
KPHUCTAJUIMYECKasl PEUIETKA, CILIAaBbl, CKOPOCTh XUMUYECKOU pEAKLINU

1.2

HIITIOCTPHUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX HOHSATHH 1
MPUMCHATH 3TU MMOHATHSA ITPU OIIMCAHUU BCHICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIAITh YPABHEHUS DJIEKTPOJIUTHUECKON AMCCOLUALIMM KUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHHUSI PEaKIUI
MOHHOT0 0OMeHa

14

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI
MOCPEACTBOM COCTaBJICHUS AJIEKTPOHHOI'0 OajlaHCca 3TUX peakUuit

1.5

MPOBOAMTDH PACUETHI [0 YPAaBHEHUIO XUMUYECKOM peakiuu




ITo Temam: «HemeTaisl U UX coeqUHEHUS» U «MeTajuibl U X
COCTUHEHUS

2.1

XapakTepu30BaTh (OMUCHIBATH) OOIIKE U CrIEU(UISCKUE XUMUYECKUE
CBOMCTBA MPOCTHIX U CIIOKHBIX BELIECTB, HOATBEPKAAsI ONMCAHUE
MIPUMEPAMH MOJIEKYJISIPHBIX M1 MOHHBIX YPABHEHUN COOTBETCTBYIOIIHNX
XUMHYECKHUX PEaKL Ui

2.2

COCTaBJIATh YPaBHCHHUA peaKHHﬁ, MOATBCPKAAOIUX CYIICCTBOBAHUC
TeHETUYECKOM CBS3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IMPOIrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTHU NPOTCKAHUSA XUMHUYCCKUX HpeBpaH_[eHI/If/’I B pa3JIMYHbIX
YCIOBHUAX

2.4

CJIeI0BATH IPAaBUJIaM I10JIb30BAHMS XUMHUYECKON ITOCYI0M U
1abopaToOpHBIM 000PYIOBAHUEM, a TAK)KE MPAaBUIIaM OOpaICHHS C
BEILIECTBAMH B COOTBETCTBUH C MHCTPYKIIUSMH IO BBITOTHEHHUIO
1a00OpaTOPHBIX XMMUUYECKUX OIBITOB IO MOJYYCHHIO U COOMPAHHIO
ra3000pa3HbIX BElIECTB (aMMHUaKa U YIJICKHCIIOrO rasa)

2.5

HpOBOI[I/ITI) peaKHI/II/I, HOIITBep)KIIaIOHII/Ie KaquTBCHHBIﬁ COCTaB
pa3JIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPU-, OPOMUI-
, MOIU1-, KapOoHat-, hocdar-, CHIIMKaT-, Cyiabar-, TMIAPOKCUA-UOHBI,
KaTUOHBI aMMOHHUS1, HOHBI H3YYCHHBIX METAJJIOB, IPUCYTCTBYIOIIUE B
BOOHBIX paCTBOan HeOpFaHI/IqGCKI/IX BCIICCTB

ITo Teme: «XuUMUS U OKPYIKAOILIAsL CPEay

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYecKuX noHatui: [1JIK BeniecTsa;
KOPpPO3Hs METAJIIOB

3.2

[PUMEHSATH OCHOBHBIE OIEPAIIMH MBICIHTEILHON JIESTEIBHOCTH - aHAJIN3
U CHHTE3, CpaBHEHHE, 0000IIEHNE, CHCTEMATH3AIINIO, BBISIBIICHHE
NPUYHHHO-CJIECTBEHHBIX CBS3€H — JIJIsl H3yYSHHsI CBOMCTB BEIIECTB U
XMUMHYECKUX PEaKIMii; €CTECTBEHHO-HAYYHbIE METO/IbI TIO3HAHUS —
HaOJII0IeHHE, U3MEPEHHE, MOJICTUPOBAHUE, SKCIIEPUMEHT (peabHbIN 1
MBICIICHHBIH)

IIpoBepsiemble 3J1eMeHTHI COAEPKAHNS

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

BemecTtBo 1 XuMuueckas pcaKknus. HOBTOpCHI/IC

1.1

[lepuoanueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX
anemenToB .M. MenneneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB XMMUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPHUOIOB,
KaJius, KaJblIusid U UX COC}II/IHGHI/Iﬁ B COOTBCTCTBUMH C ITOJIOXKCHUEM
snemeHTOB B Ilepronueckoii cucreMe U CTPOCHUEM MX aTOMOB

1.2

CrpoeHue BelecTBa: BUJIbl XUMUYECKON CBA3HM. THIIBI
KPUCTAJININYECKUX PEIIETOK, 3aBUCMMOCTD CBOMCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKOM PEIIETKY U BUIA XUMUYECKOU CBSI3H.




Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB
(MexxayHapoHas ¥ TpUBHAIbHAS). X UMUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIMXCS K Pa3IMYHBIM KJIaCCaM HEOPraHUYECKUX COEIMHEHNUH,
TE€HETUYECKasl CBSI3b HEOPTaHUYECKUX BEILIECTB

1.3

Kraccudukarus XUMAYECKUX PEaKIHii 10 pa3InIHbIM pu3HaKaMm (1o
YHUCITY U COCTABY YUACTBYIOIIHX B PCAKINH BCUICCTB, I10 TCIIJIOBOMY
s¢deKTy, 10 U3MEHEHUIO CTENeHEH OKUCICHHSI XUMHUYECKHUX 3JIEMEHTOB,
10 00pPaTUMOCTH, 10 YYACTHIO KaTajau3aropa). DK30- U
SHAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUUECKHe ypaBHeHus. [lonstue o
CKOPOCTH XMMHUYECKOU PEaKLIUU

1.4

[Tonsatue 06 0OpaTUMBIX 1 HEOOPATUMBIX XUMUYECKHX PEAKIUIX.
[ToHsATHE O TOMOT€HHBIX U I'€TEPOreHHbIX peakuusax. [lonsarue o
XUMHUYECKOM paBHOBeCUHU. PAKTOPHI, BIUSAIOIINE HA CKOPOCTh
XUMUYECKON PEAKLUHU U ITOJIOKEHUE XMMUYECKOTO PABHOBECUS

1.5

OKuCINTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLINH, SJIEKTPOHHBIN OaaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON peakunu. CocTaBlieHuEe ypaBHEHUI
OKHUCJINTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKLIUI C HCIIOJIb30BAHUEM
METOZa MIEKTPOHHOrO OanaHca

1.6

Teopust 3neKTPOTUTHUECKON AUCCOIMALIMU. DIEKTPOIUTHI U
HeaIeKTposinThl. KatnoHsl, aHMOHBI. MeXaHN3M IMCCOLMAliU BELIECTB
C Pa3JIMYHBIMU BUJIaMU XUMUYECKOHU CBsI3U. CTENeHb TUCCOLUALIUU.
CuiibHbIE U ci1a0bIe 2JIEKTPONIUTHL. Peakiuu noHHOro oomMeHa. Y cioBust
NPOTEKaHMs PeaKMii HOHHOTO 0OMEHa, TOJIHbIE U COKpaIEHHbIE
WOHHBIE YpaBHEHUsI peakinii. CBONCTBA KUCJIOT, OCHOBAHHH U COJIEH B
CBETe NPEeCTaBICHUN 00 JIEKTPOTUTHUECKON AUCCOLUALIHH.
KauecTBeHHble peakiiuu Ha MOHBL. [IoHATHE O rHApPONIM3E Coser

1.7

XUMUYECKUHN SKCIEPUMEHT . 03HAKOMJIEHUE C MOJIETIIMU
KPUCTAIITNYECKHUX PEIIETOK HEOPTaHUYECKUX BEIIECTB - METAIJIOB U
HeMmeTasutoB (rpadura U anmasa), CIOKHBIX BEIISCTB (XJI0pH/1a HATPHS);
HCCIIeTIOBaHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKIuu OT
BO3JICUCTBUS Pa3IUYHBIX ()aKTOPOB; UCCIICIOBAHKE
3JEKTPONPOBOAHOCTH PACTBOPOB BEILIECTB, MPOIECCa TUCCOLUALINU
KHCJIOT, MIeNIoUeH U cojiei (BO3MOXKHO MCITOJIb30BaHHE
BUJICOMATEPHAJIOB); TIPOBEICHHUE OMBITOB, MIUTFOCTPUPYIONIUX MPU3HAKA
MpOTEKaHMsI Peakinii HOHHOTO 0OMeHa (0Opa3oBaHKe OcalKa,
BBIJICJICHUE Ta3a, 00pa30BaHUE BOJIbI); OMBITOB, UILTIOCTPUPYIOIIHX
MIPUMEPHI OKHUCITUTEILHO-BOCCTAHOBHUTEIBHBIX peakinii (ropeHue,
peaKIMK Pa3JIoKEHUs], COSTUHCHNUS); PACIIO3HABAHHE HEOPTaHUICCKUX
BEIIIECTB C MOMOIIIbIO0 KAaUeCTBEHHBIX PEAKIIUN Ha MOHBI; pEIICHUE
AKCIIEPUMEHTATbHBIX 33734

HemeTamisl ¥ UX COeAUHESHUS

2.1

OO6m1ast xapakTepucTrka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne u Gu3nYecKue CBOMCTBa
IMPOCTBIX BEIIECCTB — Ir'aJIOTCHOB. XUMHYeCKHe CBOMCTBA Ha IpuMeEpe
XJopa (B3amMO/ICHCTBHE C METaNIaMU, HEMETA/UIAMH, IIeI0YaMHu).




Xnoposojopoa. ConsiHast KUCIIOTa, XUMUYECKHE CBOICTBA, I10JIy4EHHUE,
npuMeHeHue. JleficTBre Xjiopa 1 XJI0pOBOJIOPO/Ia HA OPraHUu3M
yesnoBeka. BaxkHelme XJI0pu/ibl U UX HAXO0KJICHUE B IPUPOIE

2.2

O6mas xapakrepuctuka 31nemMeHToB VIA-rpynmel. OcobenHocTn
CTPOCHHS aTOMOB, XapaKTepHbIe CTeNeHN okuciaeHus. CTpoeHue u
¢du3nvecKkre CBOWCTBA MPOCTHIX BEIIECTB - KMUCIOPOAA U CEPHI.
AnnoTponHbie MOIU(UKALIMK KHCIOPOAA U cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOAOPOA, CTPOCHNUE, (PU3HUECKIE U XUMUYECKHE
cBoiicTBa. OKCUJIBI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas KucioTa, GpU3nvIecKue U XUMHUECKUE cBOicTBa (001He KaKk
MPEICTABUTEIIS KiTacca KUCIIOT U crieiiprudeckue). XuMHICCKUE
peaKIyH, JIeXKAaIie B OCHOBE MPOMBIIIUIEHHOTO CIIOC00a MOTyYeHHS
cepHoil kucnotsl. [Ipumenenue. Conu cepHOIl KUCIOTHI, Ka4YeCTBEHHAS
peakuus Ha cyibdar-uoH. HaxoxaeHue ceprl U €€ COeTMHEHHI B
npHupoie. XUMUYECKOe 3arps3HEHNE OKPY KaloIIeil cpebl
COCIMHECHUSIMH Cepbl (KHCIIOTHBIC JIOK/IH, 3arps3HEHHE BO3IyXa U
BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS

2.3

O6mas xapakrepuctuka 31eMeHToB VA-Tpymnmbl. OcOOeHHOCTH
CTPOCHUS aTOMOB, XapaKTEPHBIE CTENICHH OKUCIIECHHS. A30T,
pacnpocTpaHeHue B MpUpoJe, pu3ndeckre 1 XMMHUUECKHe CBOMCTBA.
KpyroBopot azora B mpupojie. AMMHAK, ero GU3NIecKnue 1 XUMUYECKHE
CBOICTBa, oNyuyeHue u npuMmeHenue. Coau aMMOHUS, UX GU3HUYECKUE U
XMMHAYECKHE CBOWMCTBA, MprMeHeHne. KauecTBeHHas peakiys Ha HOHBI
aMMOHMs. A30THas KUCIIOTa, €€ MojyueHue, GU3n4eckue 1 XUMHUECKUe
cBoiicTBa (00IIMe KaK MPeJCTaBUTENS Kilacca KUCIOT U
crienrpuueckue). Mcnonb30BaHue HUTPATOB U COJICH aMMOHHUSI B
KauecTBE MUHEPAIbHBIX YA0OpEeHUNH. XUMUUECKOe 3arps3HeHHe
OKpPY’Karolel cpe/ibl COSANHEHUSIMHU a30Ta (KUCIOTHBIC TOXK/IH,
3arpsi3HCHUE BO3/yXa, MOYBBI K BOJIOEMOB)

2.4

®ocdop, annorponHsle Moaudukanuu pochopa, pusnueckue u
xumudeckue croiictBa. Oxcun docopa(V) u hochopHas KucioTa,
¢du3nyeckre 1 XUMHUYECKUE CBOMCTBA, nosydeHue. Vcrnonb3oBanue
(docdaToB B KauecTBE MUHEPAIbHBIX YIOOpEHUI

2.5

O6mas xapakrepuctuka 3aemMeHToB |VA-rpynmnel. OcobeHHOoCTH
CTPOCHHS aTOMOB, XapaKTepHbIE CTENICHN OKUCIEHUS. YTIIEPO/,
AJUTOTPOITHBIE MOIU(UKAIINH, PACTIPOCTPAHEHUE B IPUPO/IE,
¢bu3nueckre U XUuMU4YeCKue cBoiicTBa. AncopOuus. Kpyrosopor
yriiepona B npupojae. OKCUabI yriaepoa, uX Pu3ndeckne 1 XUMUIECKHe
CBOWCTBAa, JCMCTBHE HA KUBBIC OPTaHU3MBI, TTOJIyYeHHE U TIPUMEHEHHE.
DKoJioruyeckue mpoodIieMsl, CBsi3anHbIe ¢ okcuaoM yriepoaa(lV);
TUIOTE3a TJI00aTBbHOTO MOTETUICHUS KJIMMAaTa; MapHUKOBBINA YD (HEKT.
VYronbHast KUCI0Ta U €€ CoNU, X PU3MUECKHE M XUMHUECKHE CBOMCTBA,
MoJydeHue u npuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnons3zoBanne kapOOHATOB B OBITY, MEIHUIIMHE, POMBIIIJIEHHOCTH 1
CEIIbCKOM XO35MCTBE




2.6

[lepBoHauYaIbHBIE TOHATHUS 00 OPraHMYECKUX BEIIECTBAX KakK O
COCIMHEHHUSX yriepoja (MeTaH, 9TaH, dTUJICH, alleTUIICH, 3TAHOI,
TJIMIIEPHH, YKCYCHAsl KUCoTa). X cocTaB U XUMHYECKOE CTPOCHHUE.
[ToHsATHE O OMOIOrNYECKU BaXKHBIX BEILIECTBAX — )KUpPaAX, OeJIKaXx,
yIJIEBOJAX — ¥ UX POJIM B )KU3HU YesloBeKa. MarepuaabHOE €IMHCTBO
OpPraHUYECKUX Y HEOPTraHMYECKUX COCIUHEHHUN

2.7

Kpemuuid, ero huznyeckre 1 XMMHUYECKUE CBOMCTBA, TIOJIYYCHUE U
npuMeHenne. CoequHeHns: KpeMHus B pupoe. O0mmue npeacTaBieHus
006 okcuze kpemuus (IV) u kpemareBoit kuciaore. CHIHMKATHI, HX
UCIIOJIb30BaHUE B OBITY, MEIUIIMHE, TPOMBIIICHHOCTH. Baxknel e
CTPOUTENIbHBIC MaTepHAIIbI: KEPAMHKa, CTEKIIO, IIEMEHT, OETOH,
xee300eToH. [IpobiemMpl 6€301acHOro UCHOJIB30BaHUS CTPOUTEIBHBIX
MaTEepHAJIOB B TOBCETHEBHOM JKU3HU

2.8

XUMUYECKUH SKCIIEPUMEHT: U3y4eHre 00pa3I[0B HEOPraHUIECKHX
BELIECTB, CBOMCTB COJISTHOM KUCIIOTHI; IPOBEJCHUE KaueCTBEHHBIX
peaxkuuii Ha XJIOPHUA-UOHBI U HAOIIOACHHE TPU3HAKOB X MPOTEKAHUS;
OTIBITHI, OTpaKaIONINe GU3NIECKHE U XUMHUECKUE CBOICTBA T'aJIOTCHOB
U MX coerHeHM (BO3MOXHO HUCIOIb30BaHUE BHICOMATEPHAIIOB);
O3HaKOMJICHHE C 00pa3aMu XJIOPUIOB (TaJOreHH/I0B); 03HAKOMIICHHE C
oOpasiamu cepbl U € COeTMHCHUAMH (BO3MOKHO MCITOIb30BaHHE
BUJICOMATEPHAJIOB); HAOIIOICHHE TIpollecca OOYTIIMBAaHUSI caxapa 1Mo
JNEHUCTBUEM KOHIIEHTPUPOBAHHOM CEPHOW KUCIIOThI; U3yYECHHE
XUMHYECKHUX CBOMCTB pa30aBIICHHON CEpHOU KHCIOTHI, IIPOBEICHUE
KaueCTBEHHOW peakIuy Ha Cylb(aT-uoH U HaOI0IeHNE MPU3HaKa e
MIPOTEKAHUS; 03HAKOMJIEHHE ¢ (PU3MUECKUMHU CBOMCTBaMH a30Ta,
docdopa u ux coenuHeHH (BO3MOKHO UCTIOIH30BAHHUEC
BHJICOMATEPHAJIOB), 00pa3iiaMH a30THBIX U (GOCHOPHBIX YI0OPCHHIA;
MoJTy4eHue, coOMpaHre, pacrio3HaBaHUE U U3Y4YeHHE CBOMCTB aMMHAKa,
MIPOBEICHNE KaUECTBEHHBIX PEAKIMil Ha NOH aMMOHUS U pocdar- HOH U
M3y4Y€HHUE MPU3HAKOB UX MPOTEKAHUS, B3aUMOICHCTBUE
KOHIICHTPUPOBAHHOM a30THOW KUCIIOTHI C ME/IbIO (BO3MOXKHO
UCIIOJIb30BAHUE BUICOMATEPHAIIOB); H3YUYCHUE MOIeTIei
KPUCTAJUTMYECKUX PEETOK anmasa, rpadura, Qyiepena;
O3HAKOMJIEHHUE C MTPOLIECCOM aZCOPOIIMH PaCTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM U yCTPOWCTBOM MPOTUBOra3a; MoJIydeHue,
cobupaHue, paclo3HABaHUE U N3yUYEHHUE CBOMCTB YIIIEKHUCIIOro Tasa;
MIPOBE/ICHNE KaUECTBEHHBIX PeaKIii Ha KapOOHAT- U CUIIMKAT-UOHBI U
M3y4Y€HHUE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMIJIEHUE C MPOAYKIUEH
CHJIMKaTHOM MPOMBIIUIEHHOCTH; PEIIeHNE IKCIIEPUMEHTAIbHbBIX 3a/1a4
o Teme «BakHele HeMeTallIbl U UX COSTUHEHUS

Meramisl 1 uX COCIUHECHU A

3.1

O6H135[ XapaKTepI/ICTI/IKa XUMHUYCCKUX 3JICMCHTOB - MCTAJIJIOB HA
OCHOBaHMU UX M0J0KeHud B [lepuoandeckoil cucteMe XUuMHUECKUX
anemeHnToB .M. MenaeneeBa u ctpoeHust aroMoB. CTpOEHUE METAILIOB.
Meramnnueckas CBA3b U METAUIMYECKAS] KPUCTAIIMYECKAS PEHIETKA.
DJIEKTPOXUMHUYECKUH P HAIPSIKEHUH METAIIIIOB




3.2

dusnueckre ¥ XUMHUCCKUE CBOMCTBA MeTaLIoB. OO0IIHE CIIOCOOBI
oJyYeHHs MeTa/uToB. [IOHSITHE 0 KOPPO3HH METAJIIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI KX OT Koppo3uu. CruiaBsl (CTaib, YyTyH,
JTIOPATIOMHHNIN, OPOH3a) U UX IPUMEHEHHE B OBITY M IPOMBIILICHHOCTH

3.3

[Ilenounbie MeTabl: osoxkenue B [lepuoanueckoit cucreme
XUMHUYECKUX 31eMeHTOB [[.1. Menaeneesa; CTpoeHUE UX aTOMOB;
HaXOKJCHHE B Tpupoae. Pusnueckre u XUMUYECKHUE CBOMCTBA (Ha
npuMepe HaTpus v Kajust). OKCH/IbI U TUAPOKCH/IBI HATPHS U KaJIHS.
[IpumeHeHue 1meI0YHbIX METAIVIOB U UX COCTMHEHU

3.4

Illenoyno3eMenbHBIC METAJIIbl MATHUN U KaJIBITUH . ITOJI0KEHHE B
[Tepuonnueckoit cucreme xumuueckux 3yemeHToB .. Menneneesa;
CTPOCHHUE UX aTOMOB; HaXOXJIeHHe B nipupojae. dusnueckue u
XUMHYECKHE CBOMCTBA MarHus M KaJblus. BaxkHelnme coeInHeHHs
KasbIust (OKCHI, THAPOKCHU L, COJIH). JKECTKOCTH BOJBI U CIIOCOOBI €€
YCTpaHECHUS

3.5

AnmroMuHUN: nIoJ10KeHUE B [leproanyueckoi cucreMe XuMUYECKAX
anemenToB /.M. MeHeneeBa; cTpoeHNE aTOMa; HaX0XKICHUE B
npupoje. Pu3nyeckre U XUMUYECKHE CBOMCTBA AIIFOMUHUS.
AmdorepHbIe CBOMCTBA OKCHA U THIPOKCHU/IA ATFOMUHUS

3.6

Keneszo: monoxenue B [lepuoanueckoil CUCTEME XUMUYECKUX
anemenToB JI.1. MeHieneeBa; CTpOEHHE aTOMa; HaX0K/ICHHE B
npupojie. Puznyeckre u XUMUUIECKHe CBOMCTBA kene3a. OKCUIBI,
ruapokcupl u conu xxenesa(ll) u xenesa(lll), ux cocras, cBoiicTBa 1
MOJIyYE€HHE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHUE C 00pa3liaMy METaJJIOB U
CIJIaBOB, UX (PM3NYECKHMHU CBOWCTBAMHM; U3YUEHHUE PE3YIbTATOB
KOPPO3HHU METAIIOB (BOZMOXKHO UCIIOIb30BaHUE BUICOMATEPHAIIOB),
0c00EHHOCTEH B3aMMOIEHCTBHSI OKCU/IA KalbLiUs M HaTpUs C BOJOMN
(BO3MOYKHO HCITONIb30BaHUE BUICOMATEPHAIIOB); HCCIIEIOBAHHE CBOWCTB
KECTKOI BOJIBI; IpOLIECca FOPEHHUS JKelie3a B KHCIopoe (BO3MOKHO
UCIIOJIb30BaHUE BUICOMATEPUAIIOB); IPU3HAKOB MMPOTEKAHUS
Ka4eCTBEHHBIX PEaKluil Ha HOHBI (MAarHUs, KAJbIKs, AIFOMHUHUS, [INHKA,
xene3a(ll) u xenesa(lll), menu(ll); HaGMOICHUE U OMTUCAHUE MTPOLIECCOB
OKpalIMBaHUs IJIAMEHH HOHAMHU HATpPUsl, KaJHsl ¥ KaJblus (BO3MOXKHO
UCIIOJIb30BaHUE BUJICOMATEPHANIOB); HCCIeJOBaHNE aM(OTEpHBIX
CBOWCTB TMAPOKCHJIA AIFOMUHUS U TUIPOKCH/IA IIMHKA; pelIeHHe
OKCIICPUMCHTAJIBHBIX 3aa4 110 TEME «BaskHenmue MeTaisl 1 UX
COEIMHEHUS»

XUMH 1 OKpYyXKarolas cpenia

4.1

HoBble maTepuaiibl 1 TexHONOTMU. BemecTsa 1 MaTepuasl B
IIOBCEIHEBHOM XU3HU YEIOBEKa. XUMU U 310pOBbE. be3onacHoe
HCIIOJIb30BaHKE BEIIECTB U XUMUUECKHUX peakiuii B ObiTy. [lepBas
IIOMOILb [P XUMUYECKUX 0KOTI'aX U OTPABIICHUSAX

4.2

OCHOBBI 3KOJIOTMYECKON TPpaMOTHOCTU. XUMHUECKOE 3arps3HEHUE
okpyxatomieit cpeasl [TJIK. Poias xuMun B pelieHur 3KOJIOTMYECKUX




po6siem. [TpupoHbIie HICTOYHUKH YIIICBOA0PO0B (YroJib, IPUPOIHbIH
ras, He()Th), IPOAYKTHI X MEPEPAOOTKH, UX POJIb B OBITY U
MIPOMBIIIIJICHHOCTH

4.3

XUMHYECKUH IKCIIEPUMEHT. U3y4eHHEe 00pa3IioB MaTepuaoB (CTEKIIO,
CIUTaBbl METAJJIOB, IOJMMEPHBIC MAaTCPHAIIBI)

IIpoBepsiembie HA OI'D Mo xXuMuM TpeOOBAHUS K

pe3yJbTartam

ocsoenuss OOII OO0

Kona
NpoBepsieMoro
TpeOOBaHUS

[IpoBepsiemble TpeGOBaHUSA K NPeAMETHBIM pe3yJbTaTaM 0a30BOr0o
ypoBHs ocBoeHusi OOII OOO na ocnoe PI'OC

1

[IpencraBnenue:

11

0 MO3HABAE€MOCTH SIBJICHUH npupoabl, IOHKUMAHUC 00BEKTUBHOU
3HAYMMOCTH OCHOB XMMHYCCKOM HAaYyKH KakK obOnacTu COBPECMCHHOT'O
€CTCCTBO3HAHMA, KOMIIOHCHTA O6H.I€I71 KYJBbTYpPbI U HpaKTquCKOﬁ
ACATCIIBHOCTH Y€JIOBCKA B YCIIOBUAX COBPEMCHHOT'O 06IIICCTBa;
IMOHUMAaHHEC MECTAa XUMHU CPEAN NPYTHUX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJAaX IMMO3HAHUWA, B TOM YHCJIC OKCIICPUMCHTAJIBHBIX 1
TCOPCTUUCCKUX METOAAX UCCIICAOBAHUS BCIICCTB U U3YUCHUS
XUMHUYCCKHUX peaKHI/Iﬁ; YMCHUE UCIIOJIB30BaTh MOJCIN JIA 00BICHEHHUS
CTPOCHUA aTOMOB U MOJICKYIJI

1.3

o chepax mpodeccnoHaNbHOM 1eATeIPHOCTH, CBI3aHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAHHBIMU HA JTIOCTHIKECHUSX
XUMHUYECKON HAYKH, YTO MO3BOJIUT 00YYAIOIIUMCS PacCMaTPUBATh
XUMHIO KaK cepy cBoel Oyaymien mpodheccuoHanbHOM NeITeTbHOCTH U
ceNaTh OCO3HAHHBIN BHIOOP XUMUU KaK MPO(GUIBLHOTO MPpeAMETa IPH
nepexoie Ha YPOBEHb CPEHET0 00IIero oopa3oBaHus

Bianenue cucreMoil XMMUYECKUX 3HAHUW U YMEHUE IPUMEHSTh CUCTEMY
XUMUYECKUX 3HAHUH, KOTOpask BKJIKOYACT:

2.1

Ba)XHEHIIINE XUMUUECKUE TTOHITHS: XUMUYIECKHI 3JIEMEHT, aTOM,
MOJIEKYJIa, BEMIECTBO, IPOCTOE U CIIOKHOE BEIIECTBO, OJTHOPOTHAS U
HEOJIHOPO/IHAS CMECh, OTHOCUTEIIbHBIC ATOMHAS U MOJIEKYJISIpHASI MacCHhl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAS Macca, MOJIIPHBIH 00bEM, OKCHI,
KHCJIOTa, OCHOBaHME, COJb (CPE/IHSS), XUMHUECKAs PEaKIusl, PEaKIIuu
COCJTMHEHUS, PEAKIINU PA3JIOKCHHSI, PEAKITUU 3aMEIICHHUS, PCAKITHH
oOMeHa, TeroBoi A3 (HEKT peakiuu, 3K30- U IHIOTEPMUIECCKUE PEaKIIUH,

pacTBOp, MacCoBad OO XUMHUUYCCKOT'O 3JICMCHTA B COCIMHCHUH,




MaccoBas 10JIs U IPOLICHTHAs: KOHLEHTpaLus BEIECTBA B pacTBOPE, AP0
aToMa, IEKTPOHHBIN CJIOM aTOMa, aTOMHasi OpOUTAalIb, PaANYC aTOMa,
BAJICHTHOCTB, CTEIICHb OKUCIICHUS, XUMUYECKasl CBA3b,
JJEKTPOOTPHULATEIBLHOCTD, IIOJIIPHAs U HENOJIIPHAsi KOBAJICHTHAs! CBS3b,
WOHHAs CBA3b, METAJUIMUECKAs] CBA3b, KPUCTAILINYECKAs PELIETKA
(aToMHast, HFOHHAsI, METAJUTMYECKAsl, MOJICKYJISIpHAsI), HOH, KATHOH, aHHOH,
JIIEKTPOJIAT U HEDJICKTPOJIMT, HIECKTPOIUTHYECKAS TUCCOLMALINS,
peaKIMU HOHHOTO 00MEHa, OKMCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEaKIUH,
OKHCIIUTENb U BOCCTAHOBUTEIIb, OKUCICHUE U BOCCTAHOBJICHUE,
JIEKTPOJIN3, XUMUUYECKOE paBHOBECHE, 0OpaTUMbIe U HEOOpaTUMBbIE
peakuuu, CKOpOCTh XMMUYECKOM peakiuu, karanusarop, [IJIK, koppo3us
METAJIJIOB, CIUIABBI

2.2

OCHOBOIIOJIAraroIne 3aKOHbl XUMHUU: 3aKOH COXPaHEHUsI MACCHI,
nepuoauyeckui 3akon [[.M. MeHeneeBa, 3aK0H IMTOCTOSIHCTBA COCTAaBA,
3aKOH ABOTaIpO

2.3

TCOPUU XHUMHUHU. aTOMHO-MOJICKYJISIPHASA TCOPU, TCOPU
BHGKTPOJIHTH‘IGCKOﬁ JUCCOoIIHal 1

Bnanenne ocHOBaMU XMMHUYECKON I'PAMOTHOCTH, BKJIFOUAOILICH:

3.1

YMEHHUE MTPAaBUIBHO UCIIOIb30BATh H3YUCHHBIC BEIIECTBA U MaTepUabl (B
TOM YHCJIe MUHEpAJIbHbIE yI00PEHNs, METAILJIBI M CILIABHI, TPOAYKTHI
nepepabdoTKK MPUPOAHBIX HCTOYHUKOB YIIIEBOIOPOIOB (yriis,
HPUPOJIHOTO ra3a, HeTH) B OBITY, CETBLCKOM X03SHCTBE, HA
IPOM3BOJICTBE U IOHUMAaHKUE 3HAYEHUS JKUPOB, OCJIKOB, YIJIEBOJIOB JUIs
OpraHu3Ma 4ejoBeKa; yMEHHE POrHO3UPOBATh BIUSHUE BEIIECTB U
XMMHYECKHUX IIPOLECCOB HA OPIaHMU3M UYE€JI0BEKA U OKPYKAIOLIYIO
IPUPOIHYIO Cpeay

3.2

YMEHHE UHTErPUPOBATh XUMHUUECKHUE 3HAHUS CO 3HAHUSMH JIPYTUX
y4eOHBIX IPEAMETOB

3.3

HaJIMYME OTbITa PA0OTHI C Pa3IMUYHBIMU UCTOUHUKAMH HUH(OPMAIMH 1O
XUMUH (HaydHasi 1 HAyYHO-TIOMYJISIpHAs TUTEPaTypa, CIOBapH,
CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMeHHe 00bEKTUBHO OIICHUBATh MH(POPMAIIHIO O BEIIECTBAX, UX
MpPEBPAIICHUSIX U MPAKTHUYECKOM MPUMEHEHUH U YMEHUE UCTIOIb30BaTh
e€ s peuieHus ya4eOHO-TI03HaBaTeIbHBIX 3a7a4

Biranenne ocHOBaMu NOHATUHHOTO anmapara i CHMBOJIMYECKOTO S3bIKa
XUMUH 7151 COCTaBICHUs (POPMYIT HEOPTaHUYECKHX BEIIECTB, ypaBHEHUN
XUMHYECKHX Peakinii; oOCHOBaMH Xxumuueckoi HoMeHkaaTypsl (IIIPAC u
TPUBHUAIIBHOI)

YMeHue oObICHATH CBSI3b MOJIOKEHUs diieMeHTa B [lepuoanyeckoit
CHCTEME C YHCIIOBBIMU XapaKTEPUCTHKAMU CTPOCHUSI aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsijl Apa, 00IIee YKCIIo
9JIEKTPOHOB), PACIIPEICICHUEM IIEKTPOHOB 110 SHEPTETUIECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATUS U KAIBIIHS




[IpencraBienue 0 NEPUOANIECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHUX
3JIEMEHTOB (paJuyc aToMa, SJIEKTPOOTPHUIIATEILHOCTD), TPOCTHIX U

6 CJIOXHBIX BEIIIECTB OT IMOJIOKCHHUS 3JIEMEHTOB B [leproamueckoii cucreme
(B MaJIbIX TIEPHOIaX U TJIABHBIX MOJATPYIINAX) M AJICKTPOHHOTO CTPOCHHUS
aToma

7 YMmenue kiaccuuImpoBarh:

7.1 XUMHYECKHE DIIEMEHTHI
7.2 HEOpPraHUYECKUE BElleCTBa
7.3 XUMUYECKHE PEaKINH
8 YMeHue onpeaensiTh:
8.1 BAJICHTHOCTh M CTCIICHb OKUCJICHUSI XUMUYECKUX JIEMEHTOB, 3apsi] HOHA
8.2 BUJI XUMHUYECKOW CBSI3U M TUI KPUCTAUTMYECKON CTPYKTYPHI B
' COCTUHEHUSIX
8.3 XapakTep Cpejibl B BOTHBIX PaCTBOpax BelecTB (KKCIOT, OCHOBAHHIA)
8.4 OKHUCJIUTEb U BOCCTAHOBUTEIh

9 YMeHue XapakTepu30BaTh GU3NUECKUE U XUMHUECKUE CBOMCTBA!

HPOCTHIX BelecTB (KHUCIOPOI, 030H, BOJOPOI, rpaduT, aimMas, KPeMHHI,
9.1 azor, ¢ocdop, cepa, XJop, HATPHUH, KU, MAarHUN, KAJIbIIMK, alTFOMUHUH,

KeIe30)

CJIO’KHBIX BEIECTB, B TOM YHCJI€ UX BOJHBIX pacTBOPOB (BOja, aMMHaK,

XJIOPOBOJOPOJI, CEPOBOAOPOI, OKCHIBI M THAPOKCHABI MeTaioB |-11A
9.2 rpymn, amomunus, meau (11), nuaka, xenesa (11 u 1), okcunsr yriepona

' (Il u V), kpemuus (1V), azota u docdopa (Il u V), cepsr (IV u VI),
CEpHHUCTAas, CepHas, a30THUCTas, a30THasl, (hochopHasi, yrojapHas,
KpPEMHHEBasi KUCIIOTa U X COJIH)

MIPOTHO3UPOBATh M XapaKTepPU30BaTh CBOMCTBA BELIECTB B 3aBUCUMOCTHU
9.3 OT WX COCTaBa M CTPOCHUS, IPUMEHEHHNE BEIICCTB B 3aBUCIMOCTH OT UX

' CBOWCTB, BO3MOXKHOCTh NMPOTEKAHUSI XMMUYECKHUX TPEBPAIICHUHN B
Pa3TMYHBIX YCIOBUSIX

10 YMeHue COCTaBIsTh MOJICKYJIIPHBIC M HOHHBIC YPaBHEHUS PEaKIUii, B
TOM YHCIIE:

10.1 peaxkiuii HFOHHOTO OOMeHa
10.2 OKHCITUTETHFHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WLTIOCTPUPYIOIMINX XUMHUYECKHE CBOMCTBA M3YyUYCHHBIX KJIacCcOB (IpyII)
' HEOPraHMYECKUX BEIECTB
10.4 MOJTBEPKIAIOIIUX TEHETUUECKYIO B3aUMOCBSI3h MKy HUMU
11 YMeHHe BIYUCITATE (TPOBOIUTH PACUETHI):




111

OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MaCChl BCIICCTB,
MAaCCOBYIO JOJIIFO XUMHWYECKOI'O 3JIEMEHTA B COCANHCHU N

11.2

MacCCOBYIO JOJIIO BE€IICCTBA B paCTBOPE,

11.3

KOJIMYCCTBO BC€UICCTBA U €I'0 MAcCCy, 00BEM ra3oB

11.4

10 YPaBHEHUSM XMMUYECKHUX pPeakluil U HaX0UTh KOJIMYECTBO
BelIeCcTBa, 00BEM U MacCy peareHTOB WM NPOyKTOB peakLuu

12

Brnanenue (3HaHHE OCHOB):

121

OCHOBHBIMHU METOaMH HAYYHOTO Mo3HaHus (HaOJI0eHUE, U3MEPEHUE,
9KCIEPUMEHT, MOJICITUPOBAHKE) PH U3YUCHUHU BEIIECTB U XUMUYCCKUX
ABIIEHUH; yMEeHUE C(HOPMYIUPOBATH MPOOIEMY U MPEIJIOKUTD ITyTH €€

petieHus

12.2

0e30macHoi pabOThl ¢ XUMHUYECKMMHU BEIIECTBAMH, XUMHUECKOU MOCYA0M
1 1a00paTOpHBIM 000pYI0BaHUEM

12.3

IpaBHJIaMu OE30MACHOTO OOpAIEHHS C BEIIECTBAMH, UCIIOIb3yEMbIMHU B
HOBCG[[HGBHOﬁ JKU3HU, HpaBI/IJIaMI/I IIOBCACHHUA B LICIIAX C6Cp€)K€HI/I$I
310POBbS U OKPYIKAIOILIEH IPUPOIHOM Cpe/ibl; HOHUMaHUE Bpeaa
(omacHOCTH) BO3ACHCTBHUS HA )KUBBIC OPraHU3MbI OIIPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIICHHSI U TTPEIOTBPALLEHHS UX BPEIHOTO
BO3JCUCTBUSA

13

Hamuuune MPAaKTUYCCKHUX HABBIKOB IIJIAHUPOBAHUSA U OCYHICCTBIICHUA
CIICAYIOMMUX XMMAYCCKUX DKCIICPUMCHTOB!

131

M3y4YEeHUE U onucaHue GU3NYECKUX CBONCTB BEIIECTB; 03HAKOMJICHHE C
(GU3NYECKUMU ¥ XUMUYECKHMH SIBJICHUSMU; OIIBITHI, WIITFOCTPUPYIOIINE
MPU3HAKU IPOTEKAHUS XUMUYECKUX peakluit

13.2

U3ydYeHHE CII0COOOB pas3jeicHHs CMecei

13.3

MOJIYYCHHEC KUCIIOPOJa U U3YUCHUC €TO CBOICTB,; MMOJIy4YCHHEC BOAOPOJa U
HN3YUYCHHUC €TO CBOI\/'ICTB; MOJIY4YCHHEC YIITICKHUCJIOTO ra3da 1 U3y4C€HUcC €ro
CBOICTB; MOJIYUCHUC aMMHaKa U U3yYCHHUE €TI0 CBOICTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM J0JIEN
PacTBOPEHHOTO BEIIECTBA
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NpUMEHEHHEe MHIMKATOPOB (JaKkMyca, MEeTHIIOpaHka U (peHosdranenHa)
JUIS OTIpENIEJIEHUs XapaKTepa Cpe/ibl B pacTBOPaxX KUCIOT U IIeI0den

13.6

HCCICAOBAHUC U OIIMCAHUC CBOICTB HCOPraHNYCCKUX BCIUICCTB
Pa3JIMYHBIX KJIACCOB, U3YUYCHHEC BSaHMOHCﬁCTBHﬂ KHUCJIOT C ME€TaJlllaMHU,
OKCUAaMU MCTAJIJIOB, paCTBOPUMbBIMU U HEPACTBOPUMBIMU OCHOBAHUSAMMU,
COJISIMH,; ITOJIyYE€HHUE HEPACTBOPUMBIX OCHOBaHI/Iﬁ; BBITCCHCHHEC OHOT'O
METajia IPyruM M3 pacTBOpa COJIM, UCCIICAOBAaHUEC aM(I)OTepHLIX CBOICTB
TUAPOKCHUI0B aITFOMUHUSA U HUHKA

13.7

pELIeHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMaM: « OCHOBHBIE KJIacChl
HEOPTaHWYECKUX COCAMHECHUIN; « DIEKTPOTUTHICCKAS TUCCOIHAITUS,




«BakHelIme HeMeTaJUIbl U UX COeIUHCHUSY, « BaskHeHIIne MeTaJUIbl U
UX COEIUHEHUS

XUMHYECKHUE IKCIIEPUMEHTHI, WIUTFOCTPUPYIOIINE MPU3HAKY MPOTEKAHUS
peakiuii HFOHHOTOo 0OMEHa; KaYeCTBEHHbIE PEaKIIUU Ha MPUCYTCTBYIOIINE
B BOJIHBIX PacCTBOPAxX MOHBI. XJIOPHUI-, OPOMHI-, HOJUI-, CYIb(haT-,

13.8
docdar-, kapOboHAT-, CHIIMKAT-aHUOHBI, TUAPOKCU- NOHBI, KATHOHBI
aMMOHHUSI, MATHUS, KaJIbLKUs, aTIOMUHHMS, jKeje3a (2+) u xenesa (3+),
meau (2+), nuHKa
14 VYwmenue:
NPEJICTABIISATh PE3yJIbTaThl SKCIIEPUMEHTA B ()OPME BBIBOIOB,
14.1 JIOKa3aTeNIbCTB, TPa)KOB M TaOJIUIL ¥ BBIABJISATH SMIIUPUUCCKUC

3aKOHOMEPHOCTH

YCTaHABIIMBAThH CBSA3M MEXKIY peallbHO HAOII0aeMbIMU XUMUYECKUMU
14.2 SBJICHUSAMU U IIPOLECCAMH, TPOUCXOIAIIUMHU B MAKPO- U MUKPOMHUDE,
O0BSACHATH IPUYUHBI MHOTOOOPA3Hs BEIIECTB

IlepeyeHb 3J1eMEHTOB CO/IePKAHUSA, IPOBEPAEMbIX
HA OCHOBHOM rOCYJIapCTBEHHOM 3K3aMeHe 10

XUMHAN
Kon [IpoBepsieMbIe 3JIeMEHTHI COEPKAHUS
1 HepBOHa‘-IaJ'IBHBIG XUMHUYCCKHUEC ITOHATUSA
11 YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus CMecei
1.2 ATOMEI 1 MOJICKYIJIBI. Xumuueckue di1eMeHThl. CUMBOJIBI XUMUYECKHUX
aneMeHTOB. [IpocThie U cl0XHBIE BEllecTBa
13 Xumunyeckasi hopMya. BaJeHTHOCTh aTOMOB XUMUYECKUX JIEMEHTOB.

CrerneHp OKHUCIEHUS

3aKOH MOCTOSIHCTBA cocTaBa BeulecTB. OTHOCUTENbHAS aTOMHAsl Macca.
1.4 OTHOCuTENBHAs MOJIEKYJIIpHAs Macca. MaccoBas 10J11 XUMHYECKOTO
AJIEMEHTA B COCUHEHUH

KonungectBo BemectBa. Mousb. MonspHast Macca. MossipHbIi 00BbEM T'a30B.

15 B3anmoCBs3b KOJIMYECTBA, MACCHI U YMCIIA CTPYKTYPHBIX €IMHUIL
BEILlECTBA
16 Pu3nyeCcKue U XUMHYECKHUE SABIEHUS. XUMHAUYECKasl peakuus U €€
' MPU3HAKHU. 3aKOH COXPAHEHUS MacChl BEMIECTB. XMUMHUYECKUE YPAaBHEHUS
5 ITepuonnueckuii 3akoH u [leproanueckas cuCTEMa XUMHUYECKHUX

anemenToB J[.1. Menneneesa. CTpoeHne aTOMOB




2.1

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
H.N. Menneneea. [lepuobl u rpynmnbl. PU3NYECKUN CMBICT TTOPSIKOBOTO
HOMEpa, HOMEPOB NIEPUOA U I'PYIIIbI AJIEMEHTA

2.2

Crpoenune atomoB. CocTaB aTOMHBIX siziep. 30Tonbl. D1EKTPOHBI.
CtpoeHue IeKTPOHHBIX 00071049eK aTOMOB HepBbIX 20 XUMHUYECKHUX
aneMeHToB llepnoanueckoii cucremsl .M. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUUYECKHUX JIEMEHTOB MEPBBIX
TpEX MEPUOOB, Kajus, Kaiblius (paguyca aTOMOB,
JIEKTPOOTPHIIATEIILHOCTH, METALTMUECKUX U HEMETAJUTMYSCKUX CBOUCTRB)
U UX COEIMHEHUI B COOTBETCTBHUHU C MOJIOKEHUEM 3JIEMEHTOB B
[lepuonnueckoii cucTeMe U CTPOCHUEM UX aTOMOB

CrtpoeHue BeuecTBa

3.1

Xumudeckas cBsi3b. KoBasenTHas (mojsipHasi U HEMOJSIPHAst) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.
Meramueckas CBs3b

3.2

THITbI KPUCTAJUTHYECKUX PEIIETOK (aATOMHAsI, HOHHAS, METaJTHUeCKas),
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTATUINYECKON PEIIETKU U
BHJIa XUMUYECKOH CBSA3U

Baxneimue NpeaACTaBUTCIIN HCOPIraHNICCKUX BCIICCTB. Hewmertannel u ux
COCAMHCHUS. Mertamisl 1 uX COCAUHCHUA

4.1

Kiaccudukaiyst 1 HOMEHKIIaTypa HEOPraHUIEeCKUX COSTMHEHUI: OKCHIIOB
(comeobpa3syroliye: OCHOBHBIE, KUCIOTHBIC, aM(pOTEPHBIE) U
Hecosreo0pa3yrolue; OCHOBaHUH (IET0YN U HEPACTBOPUMBIE OCHOBAHUS);
KUCIIOT (KHCIOPOJICOIepIKAIe U OECKUCIOPOIAHBIC, OJJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIei (CpeTHUX M KHCIIBIX)

4.2

dusznyueckre ¥ XMMAYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAILIOB!
BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, cephl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

Pu3nyecKkue 1 XUMHUYECKUE CBOMCTBA IIPOCTHIX BEIIECTB-METAIIOB!
JIUTUS, HATPU, KA, MarHus ¥ KaJablys, allOMUHUS, KEIe3a.
DNEKTPOXUMHUUECKUN Pl HAIPSHKEHUH METalIoB

4.4

DU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIOPOJIHBIX COETUHEHUIN
HEMETAJIOB. XJIOPOBOAOPOA, CEPOBOAOPOIA, aMMHUAKA

4.5

dusnueckre ¥ XMMUYECKHE CBOWCTBA OKCHIOB HeMeTaiioB: cephl (1V,
V1), azora(ll, 1V, V), docdopa(lll, V), yraepona(ll, 1V), xpemuus(IV).
[TonydyeHune oKCHI0B HEMETAIIIIOB

4.6

Xumuaeckue cBoicTBa okcuioB: MetayuioB |A—I11A rpynm, nuHka,
menu (1) u sxxenesa(ll, 111). [Tonyyenne okCHI0B METAIIOB

4.7

XUMHUYECKHe CBOMCTBA OCHOBaHUH U aM()OTEPHBIX THAPOKCHIOB (Ha
npuMepe THIPOKCHIOB alTFOMHHUS, XKeJle3a, nHKa). [lomyuenne
OCHOBaHUU U aM(OTEPHBIX THIPOKCUIOB




4.8

OO01re XMMHUYECKHE CBOICTBA KUCIIOT: XJIOPOBOJOPOIHOIM,
CEPOBOJIOPOHOM, CEPHUCTOM, CEpHOM, a30THOM, PochopHOii,
KPEMHUEBOM, yrobHON. OcoOble XUMUYECKUE CBOMCTBA
KOHIIEHTPUPOBAHHOW CEpHOU M a30THOM KUCHOT. [lomydeHue kucior

4.9

OO0mre XuMHYeCKUe CBOMCTBA cpeTHuX coneit. [lomyuenue coneit

4.10

[Tomyuenue, cobupanue, pacro3HaBaHue BOJOPOAA, KUCIOPO1a, aMMHAKa,
YIJIEKUCIIOTO ra3a B JJabopaTopuu
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[Tonydyenne aMmMuaka, CEpHOM M a30THOM KUCJIOT B IPOMBIIILIEHHOCTH.
OO6mue cnocoObI MOTYYEHUS METAJIIOB

4.12

I'eneTmueckas cBsI3b MCXKAY KilaCCaMU HECOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

XUMUYECKUE PEAKIUN

5.1

Knaccugukarus XuMIUeCKUX peakuii 0 pa3IMdHbIM IPU3HAKAM: TIO
YHCIIy U COCTAaBY YYaCTBYIOIIMX B PEAKIIMH BEILECTB, I10 TEINIOBOMY
3 eKTy, 10 UIMEHEHHUIO CTETICHEH OKUCIICHHSI XUMUYECKHIX dJIEMEHTOB

5.2

TernoBoii 3¢ ekt XuMUIeckoil peakiiu, TePMOXUMHUIECKUE YPaBHEHHUS.
OK30- U SHAOTEPMUYECKUE PEAKIIMU. TEepMOXUMHYECKUE YPABHEHUS

5.3

OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakuu. OKUCIUTENN U
BoccTaHOBUTENH. [Iporiecchl OKUCIEHUS U BOCCTAHOBIICHUS. DIIEKTPOHHBIH
0aaHC OKUCIUTEIbHO-BOCCTAHOBUTEILHON PEAKIIUU

5.4

Teopust 3IEKTPOTUTUYECKON qucconranu. KaTuoHbl, aHUOHBI.
DNEKTPOIUTH U HEINEKTPOIUTHI. CUIIbHBIE U cTa0ble SJIEKTPOIHTHI.
CreneHp AUCCOLMAIIHI

5.5

Peakuuu nonHoro ooMeHa. Y cioBusi IpOTEKaHUS peaKIIMi HOHHOTO
oOMeHa, TIOJIHbIE U COKpAIIEHHBIE HOHHBIE YPAaBHEHUS PeaKLUi

XUMHS 1 OKpYyXKarolias cpesa

6.1

BemectBa 1 maTepuainbl B TOBCEAHEBHOM KU3HHU YeJIOBEKa. be3omnacHoe
UCIIOJIb30BaHUE BELIECTB U XUMUYECKUX PEAKIU B JJaOOPaTOPUU U OBITY.
HepBaﬂ MMOoMOIIb IMPHU XUMHYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMHYECKOE 3arps3HEHNE OKPYXKArOIIEH cpe/ibl (KUCITOTHBIC TOK/IH,
3arpsi3HEHUE MOYBbI, BO3[yXa U BOJJOEMOB), CIIOCOOBI €T0
npenoTBpauieHus [IpegensHas nomnycruMasi KOHIIEHTpaYs BEIIECTB
(ITAK). Pons XuMuK B pEHICHUN YKOJOTHUECKUX MPOOIeM. Y CHIICHHE
napHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CIIOsI

6.3

[Ipumenenue cepsl, a3ota, hocdopa, yriepoaa, KpeMHHS U UX
COeMHEHUH B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
xo3siicTBe. [IprMeHeHrne METaIOB M CIUTaBOB (CTallb, YyTYH,
JIOPATFOMUHUN, OpOH3a) B OBITY U MPOMBIIIJICHHOCTH UX COCAMHEHU.
[TonsiTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CTIOCOOBI 3AIIUTHI UX OT
KOppO3uu




[TpupoHbIC HCTOYHHUKH YTICBOAOPOAOB (YroJib, IPUPOIHBIMA ra3, HeTh),
6.4 IPOAYKTHI UX IepepaboTku (O€H31H), X POJIb B OBITY U
MIPOMBIIIIIICHHOCTH
[TepBoHaYaNbHBIC MTOHATHUS 00 OPrAaHUYECKUX BEIIECTBAX KAK O
6.5 COCIMHCHUAX yriieposa (MeTaH, 3TaH, STHJICH, alleTUJICH, 3TaHOI,
' [IIMIEPUH, YKCYcHas Kuciiora). [ToHsaTHe 0 OMOIOTHYeCKH BaXKHBIX
BEIIECTBAX: )Hpax, OeKax, yrieBoJax - U UX POJIM B )KU3HU YeJIOBEKa
7 Pacuérer:
7.1 o ¢popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MacCoBO) J10JIM paCTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 0 XUMUYECKUM YPaBHCHHSIM

TemarTnueckoe mIaHUPOBaHUE

8-1 KJ1acce

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NporpamMmbl

KoaunuecTBo yacoB

KonTpoJsbHble

Bcero
padoThI

IIpakTH4eckune
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIEC

pecypcbl

Pazgen 1. IlepBoHayaibHble XMMHYECKHE OHATHS

11

XuMus — BakHas
00J1acTh
€CTECTBO3HAHMS U
[IPaKTUYECKON
JIeATCILHOCTH
YyeJI0BeKa

1.2

BemectBa u
XUMUYECKHUE PEaAKINI

15

Hroro no paszueny

20

Pa3nen 2. Baxkneiinue npeacTaBuTe I HEOPraHUYECKUX BelECTB

2.1

Bosnyx. Kucnopon.
[TonsiTe 06 oxcumax

6

2.2

Bonopon. Ilonsarue o
KHCIIOTax U COJISIX

2.3

Bona. PactBopsl.
[Tonusitre 06
OCHOBAaHUAX




OCHOBHBIE KJIACCBI

2.4 | HeOpraHUYECKHUX 11 1 1 <..>
COEIMHEHU I

Htoro mo pazneny 30

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckasi cuctreMa XUMHYECKHUX 3J1€eMEHTOB
.. MenpaesieeBa. Ctpoenne aToM0B. XuMHYecKasi CBsI3b. OKHCIUTEIBHO-
BOCCTAHOBHTEJIbHbIE PeAKINH

[Tepuoanueckuit
3aKO0H U
[lepuoauueckas
3.1 | cucrema XuUMHYECKUX | 7 <.>
snemenToB ..
Menneneesna.
CTpoeHue aToMOB
XUMHYECKas CBA3b.
OKHUCIHUTEIHLHO-
3.2 8 1 <.>
BOCCTaHOBUTEJIbHEIE
peakuu
Hroro no pazneny 15
[ToBTOpEeHnE 3 <.>
OBIIEE KOJIMYECTBO
YACOB I1O 68 3 6
ITPOI'PAMME
O-11 KJ1acce
KonnuectBo yacos DJICKTPOHHBIE
HaumeHnoBaHnue
Ne a3/1eJIOB M TEM (unppossre)
/m | PA3A Beero Kontpoarneie | [IpakTudeckue | ogpazoparenbHbie
HporpamMMbl paboThI paGoThI pecypeb
Pa3nen 1. BemecTBO M XMMHYeCKHE PeAKIUH
IToBTOpEeHUE N
rayOJIeHHUe 3HAHUH
11 [Y7Y 5 1 <.>
OCHOBHBIX Pa3/IeJioB
Kypca 8 kinacca
OCHOBHEBIE
1.2 | 3aKOHOMEPHOCTH 4 <..>
XUMUYECKUX PEAKIUN
DNeKTpoNIUTHYECKast
HCCOLIHALIIS.
1.3 |Aneconnan 8 1 1 <.>

XUMHUYECKUE pPEaKUU
B pacTBOpax




Hroro no pazaeny

17

Pasznen 2. Hemerajuibl H UX COCAMHCHUSA

O6mas
XapaKTepUCTHKA
2.1 | xumMHuUecKux
asiemeHToB VIIIA-
rpyninsl. ['ajgoreHsl

O6mas
XapaKTEePUCTHKA
XUMUYECKHUX
asieMeHToB VIA-
rpynnsl. Cepa u ee
COEIMHEHHUS

2.2

O06as
XapaKTePUCTHKA
XUMHUYECKHUX

2.3 |snementoB VA-
rpymsl. A30T,
dochop n ux
COEIMHEHUS

O6was
XapaKTePUCTHKA
XAUMHUYECKHUX

2.4 |>nemenrtos IVA-

KPEMHHH U UX
COCIMHEHMS

IPYIIBL. YTIEPOa U

Uroro no pazgeny

25

Pasznen 3. MeTa/ljIbl 1 UX CO€ANHEHUS

OO61ue cBoliicTBa

3.1 = 4
METAJJIOB
Baxkueiiime MeTanibl

3.2 16 1
U UX COEIUHEHUS

Hroro mo pazueny 20

Pa3nen 4. Xumus u oKpy:Kawuias cpeaa
BemecTBa u

4.1 | marepuaibl B )KU3HA |3
YyeJI0BEKa

Hroro mo paznueny 3

IToBTOpEHME




OBIIEE KOJIMYECTBO
YACOB I10 68
I[TPOTPAMME




		2025-09-17T16:47:50+0300
	Лотвинова Марина Юрьевна
	Я подтверждаю этот документ своей удостоверяющей подписью




