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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHUN K pe3yJabTaTaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B OI'OC OOO, a Takxe Ha oOcHOBE (henepanpbHON pabodeil MpOrpaMMel
BOCIIUTAHUS U C YYETOM KOHUEHIUHU MPEnoiaBaHusl yaeOHOro npeamera «XuMus»
B 00pa3oBaTenbHBIX opraHu3anusx Poccuiickoit denepammm.

[Iporpamma 1Mo XuMuUM NaéT TPENCTABICHUE O IENAX, OOIMEeH CcTpaTeruu
oOy4eHMs, BOCHHMTAHMS M pa3BUTHUA OOYYAIOLIMXCS CpPEICTBAMH y4eOHOrO
npeamera, yCTaHABJIMBAET 00s13aTeNIbHOE  TIPEAMETHOE coliepKaHue,
npelycMaTpUBaeT paclpe/ielieHue ero Imo KiaccaM M CTPYKTYpUPOBAHHE 10
pazienaM M TeMaM MpPOTrpaMMbl IO XHUMHH, OIpPEAEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHBIE XapaKTePUCTUKHU CoJIepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUS! XUMHHM C  Y4Y4ETOM  MEXKIPEAMETHBIX |
BHYTPUIIPEMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro Tmpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaroUMXCs, OMNpeAesiieT BO3MOXKHOCTU TMpeaMera Jyis
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOM
IporpaMMbl Ha YPOBHE OCHOBHOI'O 0O0IlET0 00pa3oBaHus, a Takke TpeOOBaHUM K
pe3ynbTaTam 00y4eHHUs] XUMUU Ha YPOBHE Ie1el N3yUeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIBLHON JEATEIHbHOCTH OOYYarOIMIerocsi MO OCBOCHHUIO
y4eOHOI'0 COJIepIKAHUSI.

3HaHWE XUMHH CIY>KUT OCHOBOW Juisi (OPMUPOBAHHS MHUPOBO33PEHUS
00yy4arolierocsi, ero NpeACTaBICHUN O MaTEPUATbHOM E€IUHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (GOpMHUPYEMbIE XUMHUEU MPEICTABICHUS O B3aUMOIIPEBPAICHUSIX
SHEPIUM W 00 HSBOJIOIMHU BEIIECTB B MPHUPOJE, O IMYTAX PEIICHUS TI00aTbHBIX
npo0sieM yCTOWYMBOIO PAa3BUTHS YETOBEYECTBA — CHIPHEBOM, IHEPreTUYECKOH,
MUIIEBON U SKOJIOTUYECKON O€30MacHOCTH, MTPOOIEM 3IPaBOOXPAHCHHUS.

N3yueHne xumun:

CIOCOOCTBYET  pealiM3alldd  BO3MOXKHOCTEM i1 CaMOpa3BUTUA U
dbopMupOBaHUs KYJIBTYPhI IMYHOCTH, €€ 00IIeH 1 (YyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4arommxcsi, HABBIKOB HMX CaMOCTOSITEIbHOW y4yeOHOW  JesTeIhbHOCTH,
AKCIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOMN 1eITeNbHOCTH;

3HAKOMHUT CO CHEIU(UKOW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI
I[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TaroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarOIINXCS;



crocoOCcTBYeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTEeCTBEHHO-
Hay4YHBbIM 3HAHUSIM, K TIPUPOJIE, K UEJIOBEKY, BHOCUT CBOM BKJIQJl B 3KOJIOTHYECKOE
o0Opa3oBaHuE 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEeUMBAIOTCSA CIEHH(PUKON
colepKaHMusi  y4yeOHOro  mpeaMeTa, KOTOPBIM  SABJISETCA  MEJaroruyecKu
aJanTHUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XUMHH Ha OMPEEIEHHOM dTare eé
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30oBaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOUIUMHCS CHCTEMBI IEPBOHAYAILHBIX IMOHSITHH XUMHH, OCHOB
HEOPraHWYECKOM XUMHUM M HEKOTOPBIX OTACIBHBIX 3HAYUMBIX TOHSTHUN
OpPraHUYECKON XUMUU.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUU CPOpMHpOBaHA HA OCHOBE
CHUCTEMHOI0 Toaxoaa K €€ mzydeHuto. ColepkaHue CKIQAbIBAETCS U3 CUCTEMBI
MOHATUN 0 XUMHUUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI TOHATUI O XMMUYECKOU
peakuuu. OO0e H3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 1O HPHUHIMUIY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YUYEHHS KaK OCHOBBI BCEr'0 €CTECTBO3HAHUS;

— [Iepunonnueckoro 3akona /[. 1. MeHneneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUU aTOMa U XUMHYECKOM CBSI3U;

— TIPEACTaBICHUM 00 DJICKTPOJIMTHYECKON JUCCOIMAIIMM BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO
YpOBHS K JIPyrOMY, BBITIOJNHSS (PYHKIIUU OOBSCHEHHS W TIPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI M BO3MOXKHOCTEU MPAKTUYECKOTO0 MPUMEHEHUS U MOJy4YEeHUS
M3Yy4aeMbIX BELIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTABIAIONICH HAYyYHON KapTUHBI MUpPA B JIOTHKE
€€ CHUCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOoJaM TMO3HaHUA B Hayke. M3ydeHue XMMHU MNPOUCXOJIUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3Y4YEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyXaloluil MHUpY,
«buonorus. 5-7 xknacce» u «Puszuka. 7 Kiacc.

[Ipy w3ydyeHWW XWUMHH TPOUCXOAWT (OPMHUPOBAHWE 3HAHWA OCHOB
XUMHUYECKOM HAayKu Kak 00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIBHOCTH YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHN KYJIBTYPHI.
3amaya y4eOHOTO mpeaMeTa COCTOUT B (DOPMUPOBAHMU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEHUINNX (PAKTOB, IMMOHATHHA, 3aKOHOB M TCOPETUUCCKUX TOJIOKEHUM,
JOCTYMHBIX O00OOIIEHWI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHUM K HAyYHbIM METOJaM I[I03HAaHMS TP HU3YYEHUH BEIIECTB U
XUMHUYECKUX peakiuii, B (GOPMUPOBAHUM U PA3BUTHH MO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHUU B Y4eOHO-TIO3HABATEIBHOM U y4eOHO-HCCIIE0BATEIbCKON
NEeSATENbHOCTH, OCBOEHMU MpaBWI O€30MacHOro oOpalieHus ¢ BEIIECTBAMHU B
ITIOBCETHEBHOM KU3HM.

[Ipn u3yyeHUu XMMHUU Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3zoBaHMs Ba)XXHOE
3Ha4YEHUE NPUOOPENIH TaKUE LEJN, KaAK:

— (opMupOBaHHE HHTEIUIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHATUIO PELICHUH,
CIOCOOHOM a1lanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KHU3HU;

—  HalpaBJICHHOCTb OOy4YeHHMS Ha CHCTEMaTHYecKoe MpuOOIIeHHEe
oOy4Jaromuxcs K CamMOCTOSATEIbHOM MO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
METOJIaM TO3HaHMSI, (POPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEW K
XUMUHY;

— obecrieyeHne ycaoBHil, CIOCOOCTBYIONINX MPUOOPETECHUIO 00YYArOIIMMHUCS
OIbITAa Pa3HOOOPA3HON NEATETBbHOCTH, MO3HAHMS M CaMOIIO3HAHHUSA, KIIFOUEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), UMEIOIMX YHHUBEPCAIbHOE 3HAYEHUE ISl
Pa3JIMYHBIX BUJIOB JEATEIbHOCTH;

— QopmupoBaHue oO0meH (PYHKIMOHAIBHOM W €CTECTBEHHO-HAyYHOU
IPAMOTHOCTH, B TOM YHUCJIE€ YMEHUUA OOBACHATH W OLICHUBATh SIBJICHUS
OKpPYXAIOIIEr0 MHpA, UCIHOJb3Yysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU U3YUCHHUU
XUMHUH, TPUMEHITh WX TMPHU pEIIeHUH MpoOJeM B TOBCEIHEBHOW KHU3HU U
TPYAOBOM NEATEIBHOCTH;

— ¢opMHpoBaHHWE y OOYyYaloIIUXCSd T'YMAaHUCTUYECKHX OTHOILIEHUH,
NOHUMAaHUSI 1EHHOCTH XHMHUYECKUX 3HAaHUU I8 BBIPAOOTKH DKOJIOTMYECKH
IeJIECO00Pa3HOro TMOBEAEHUS B OBITY W TPYAOBOM JAESITETBHOCTH B ILEJSAX
COXPAHEHMS CBOETO 3J0POBbsS U OKPYKAIOLIEH TPUPOIHON CPEbI;

— pa3BUTHE MOTUBAIMM K OOYYEHHIO, CHOCOOHOCTEW K CaMOKOHTPOIIO U
CaMOBOCTMTAHUI0 Ha OCHOBE YCBOEHHMS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWMISL M HAMPABICHHOCTH JaJTbHEHUIIETO
o0y4eHusl.

OO6miee YMCIO YacoB, OTBEAEHHBIX JMJII H3Y4YEHUST XHUMHUU HAa YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBiser 136 yaco: B 8 kiacce — 68 gacoB (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIHO).



COILEPKAHUE ObYUYEHUA

8 KIIACC

IlepBoHavaibHbIE XUMHUYECKHE TOHATHS

[Ipeamer xumun. Posib XUMUM B KHU3HU YEJIOBEKA. XUMHUS B CUCTEME HayK.
Tena u BemectBa. Du3nyecKne CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BeulecTB. [loHsATHE O MeTOAaxX MO3HaHUA B XMMUU. UHCThIE BEIIECTBA U CMECH.
CriocoObI pa3ziesieHus CMECEH.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JeMeHTbl. CHMBOIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢dopmyna. BajleHTHOCTh aTOMOB XHMMHYECKHX JJIEMEHTOB.
3aKOH IIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHUTENbHAasT aTOMHas Macca.
OtHocuTEeNnbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi oIl XUMUYECKOI0 3JIEMEHTa B
COEIMHECHUM.

KonunuectBo BemecTBa. Moinb. MonsipHas macca. B3anmocBsi3p KoinyecTsa,
Macchl M 4HCJA CTPYKTYPHBIX €IMHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHYECKUX COETUHECHUM.

DOU3UYECKUE U XUMUYECKHUE SIBJIIEHUS. XUMHUUYECKasA pEaKklvs U €€ IPU3HAKHU.
3aKOH COXpaHEHMsI Macchl BellecTB. XuMudeckue ypaBHeHus. Kiaccudukainms
XUMHUYECKUX PEAKINil (COeTMHEHUS, PA3JI0KEHNs, 3aMEeIlIeHUs, OOMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH IMOCYA0H, mpaBujiaMu paboThl B JaOOpaTOpPUU U
npuémamu oOpallieHus ¢ J1abopaTOPHBIM O0OPYOBAHUEM, U3YUCHUE U OMHUCAHUE
¢u3nuecknx CBOMCTB O00pa3I[OB HEOPTaHWYECKUX BEIIECTB, HAOIOJICHHE
¢usnuecknx (TUTaBICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJACHCAIIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAJIHWBaHUE
MEIHOW MPOBOJIOKH, B3aUMO/ICHCTBUE MeJla C KUCIIOTOM) sIBIIEHUH, HAOJI0/IeHHE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, paslioKeHUE THUAPOKCHUIA
menu (1) npu HarpeBaHuu, B3aMMOACHCTBHE Kene3a ¢ pactBopoM conu meau (11),
U3Y4YCHHE CTIIOCOOOB pa3/ieNieHHss CMECEil: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, TUCTWUIAIMS, XpoMaTorpadusi, MPOBEICHHE OYUCTKU MMOBAPEHHOM
Colld, HAONIOJIEHHUE W  ONHCAaHUE  PE3yJbTaTOB  MPOBEICHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUSI MAacChl, CO3JaHHE MOJIEJIE MOJEKYII
(IapocTepKHEBBIX).

BaxuHeiuue npeacTaBuTe I HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopom — 3j€eMEHT U mpocToe
BelecTBO. HaxokaeHue Kuciaopoja B OpUpojae, (U3UYECKUE M XUMHUUYECKHE
cBoiictBa (peakumu TopeHusi). Oxcuabl. [lpumenenue xuciaopoma. CrocoObl



MOJIYYEHHUsI KHUCIOpoJia B JabopaTopuud W MPOMBINUIEHHOCTH. Kpyropopor
Kucnopoaa B npupoje. O30H — aJuIoTponHas MOAU(PHUKAIINS KUCIOPOIaA.

TeroBo#t 3pheKT XUMHUYECKOW pPEaKIuu, TEPMOXMMHUYECKHUE YpaBHEHUS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib M METAaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOIro 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOsI.

Bonopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupoae, (U3NYECKHEe W XHMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucnorsl u conu.

MossipHbIii 00BEM ra3oB. Pacy€Tsl Mo XUMHUUYECKUM YPaBHEHHSIM.

duznyeckue CBOMCTBAa BOJbl. Boma Kak pacTBOopuUTElb. PacTBOpBHI.
HacepimienHble M1 HEHAChIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10714 BEUIECTBA B pacTBOpPE. XUMUUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTtBOpoB B mpupojie U B KHM3HU 4yenoBeka. KpyroBopoT Boabl B IPUPO/IE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MPUPOIHBIX BOJ.

Knaccudukarnms neopranmdeckux coemuHeHuid. Oxcupabl. Knaccudukammst
OKCHUJIOB:  cojeoOpa3zyroniue  (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEpHBIE) U
HecoseoOpasyromue. Homenknatypa okcunoB. Dusznueckue M XHUMHUYECKUE
cBoMCTBa OKCUIOB. [loiydeHre OKCHI0B.

OcHoBanus. Knaccudukauuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. Homenkiiarypa ocHoBaHui. DPU3WYECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHuu. [lonmydenrne oCHOBaHU.

Kucnorsl. Knaccuduxamus kucnor. Homenknatypa kucinor. Ouszndeckue u
XUMHYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHOcTm MetayuioB H. H. bekerosa.
[Tony4yeHue KUCIIOT.

Conu. Homenkiarypa coseil. @U3nyeckue U XMMHUYECKUE CBOWCTBA COJICH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKy KJIACCAMU HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumMenm:

KAUueCTBEHHOE OINPENIETICHUE COAEPKaHUsI KHCIOPOAA B BO3AYyX€, MOIYyUYEHHUE,
coOupaHue, pacrno3HABAaHUE M H3YYCHUE CBOWMCTB KHUCIOpOJa, HAOII0JACHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
npekpaileHuss ropeHus (mokapa), O3HaKOMJIEHHE C 00pa3laMu OKCHUIOB H
ONKMCAHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHHUE, PACMO3HABAHHE U U3YUCHHE
CBOWMCTB BOjJ0poJia (TOpeHHE), B3aumMojeicTBHe Bojopoaa ¢ okcuaoM menu (1)
(BO3MOXKHO HCIOJIb30BAHUE BHUECOMATEpPUATIOB), HaOIIOAeHUE 00pa3IlOB BELIECTB
KOJIMYECTBOM | MOJIb, HCCJEIOBaHHE OCOOCHHOCTEW pACTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOMN
MAacCOBOM JI0JIed pAaCTBOPEHHOIO BEUIECTBA, B3aUMOJCUCTBHUE BOJBI C METAJUIaMHU
(HaTprieM ©  KaiublieM) (BO3MOXXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB Pa3JIMYHBIX KJIACCOB,
HAOJII0/ICHNE U3MEHEHHUsI OKPAaCKU MHJMKATOPOB B PACTBOpPAX KUCJIOT U LIEIOYEH,
u3ydyeHue B3auMmopeicTBusi okcuaa menu (Il1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEAaKUWd HEUTpaln3alud, IOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHWE OJIHOI'O MeTajula APYTMM M3 pacTBOpPA COJIM, PELICHUE
DKCIEPUMEHTAJIbHBIX 3aJad Mo TeMe «BaXHeWlne KIIacChl HEOPraHUYECKHUX
COEITMHEHUI.

Hepuoanuyecknii 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX
aemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETbHO-BOCCTAHOBHUTEIbHbIC PEAKIMU

[lepBble TOMBITKH KIACCU(UKAIUN XUMUYECKUX dyeMeHToB. [loHsTHE O
rpynmnax CxXOJHbIX JJIEMEHTOB (IIEJIOYHbIE M LIEIOYHO3EMEIbHbIE METAJLIbI,
raJloreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3ytoT aM(pOTEPHbIE OKCHIbI
Y TUPOKCHUIBI.

[Tepronnueckuit 3akoH. [lepuoanueckast cucreMa XUMUYECKUX 3JIEMEHTOB /.
N. MengeneeBa. KopoTkonmepuogHas ©  JIIMHHONEpPUOAHAS  (OPMBI
[lepuognueckon cucrembl xumuueckux anuemeHToB JI. M. MenneneeBa. [lepuosl
u rpynnbl. DU3NUECKHM CMBICI TOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUOJa U
TPYMIIbI JJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX sifep. M3oromnbl. Dnektponsl. CTpoeHune
ANIEKTPOHHBIX ~ 000J04€K aToMOB TepBhIX 20 XHUMHYECKHUX  DJIEMEHTOB
[lIepnonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepuCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero nonoxeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHMS pajJnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETANTMYECKUX CBOMCTB I10 IPYIIAM U IEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [lepuogndeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€HbI U
rpaXXJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHAass M HEMOJIApHAsA) CBA3b.
DIIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBSI3b.

Crenenp  okucneHus.  OKHCIHUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKLIMM.
[Iponecchl okucaeHnus U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4eHue oOpa3LoB BELIECTB METAUIOB W HEMETaJUIOB, B3aUMOJICHCTBUE
TUAPOKCUAA IMHKA C pacTBOPAMHU KHUCIOT M IIEJIOYEH, NMPOBEIECHHUE OIBITOB,
WUIFOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakiny pa3ioKeHHs], COeTUHEHUS).

Mescnpeomemmnule ceasu



Peanuzanusa MeXnpeaMETHBIX CBA3€W MPU HM3YYECHHM XUMUHM B 8 Kjacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX ECTECTBEHHO-HAYYHBIX
MNOHSTUN, TaK U MOHSATUM, SBISIOMINXCS CUCTEMHBIMH JIJIsI OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI' O LIMKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4YHBIM (pakT, runoresa, Teopus,
3aKOH, AaHaliu3, CHHTE3, KIaccupuKalus, TEePUOJAUIHOCTD, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJIEJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepusi, aTroM, O3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHI,
U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUN 3apsil, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (PM3MYECKUE BEIMYWHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1bI, COoNHIIE.

buonorus: dorocunres, Abixanue, buocdepa.

['eorpadus: armocdepa, ruapocdepa, MuUHEpaIbl, TOPHBIE TOPOJBI,
MI0JIE3HBIE UCKOIIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYECKAsI peaKUM s

[Tepnognueckuii 3akoH. [lepuoguueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMHYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, KaIMs, KalbLUHUs W HX
COCIMHEHUM B COOTBETCTBUM C IIOJIO)KEHUEM OJJIEMEHTOB B Illepuognueckon
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHJbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUYECKUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHUJa XUMHUYECKOU CBA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHUX BEUIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K Ppa3jJUYHbIM KJIACCaM HEOPraHMYECKUX
COEIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanys XuMU4eCKUX peakiuii Mo pa3IMuHbIM NpU3HaKaM (110 YUCTy
U COCTaBy YYacCTBYIOUIMX B PEaKLUU BEIIECTB, MO TEIIoBOMY 3(dekry, 1o
U3MCHCHHIO CTETICHEH OKUCIEHUS XMMHYECKUX DJIIEMEHTOB, IO OOpaTUMOCTH, IO
Y4acTHIO KaTajau3atopa). DK30- U IHJOTEPMUUYECKHUE PEAKIIMH, TEPMOXUMUUECKUE
YPaBHEHHSI.

[Tonsitue o ckopocTu xumudeckod peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakiusx. [[OHATHE O TOMOTEHHBIX M T€TEPOTCHHBIX
peakiusax. [lonsatue o xkaranuse. [lonsTue o xumuaeckoM paBHOBecUU. DaKTOPBHI,
BIUSIONIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJ0KEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCIUTETPHO-BOCCTAHOBUTEILHBIE ~ PEAKIMH,  JJICKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM  pPEAKIIMHU. CocraBnenue ypaBHEHU



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HMCIOJIb30BaHUEM  METOAA
3JICKTPOHHOTO OajaHca.

Teopust 3NEKTPOTUTUIECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonsl, annoHsl. MeXxaHW3M [IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUAAMU
XUMHU4ecKoi cBsizu. CteneHp Auccounanui. CUIbHbIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiun nonHOro oomMeHa. Y cjaoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
NOJIHBIE M COKpalléHHbIE HWOHHBIE ypaBHEHUs peakuuid. CBoiicTBa KHUCIOT,
OCHOBAaHMM U coleil B CBeTe€ MPEACTaBICHUHA 00 AIEKTPOIUTUUECKON
nucconmanyu. KagecrBeHHble peakuyy Ha HOHBL. [IoHATHE O THAPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHE C MOJCISIMM KPUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB M HEMETaUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(xJ0pHua HATpUsl), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTU XHMHUYECKOW peakiuu
OT BO3ACHMCTBHUA pa3IMYHBIX (PAKTOPOB, HCCIEIOBAHUE 3JIEKTPOIPOBOIHOCTH
pacTBOpPOB BEIIECTB, IPOLECCA AUCCOLMALMHA KHCIOT, WICIOYEH U COJIEU
(BO3BMOKHO  HCIIOJB30BAaHHE BHUAEO MaTEpHUANIOB), IPOBEICHHUE  OIIBITOB,
WUIIOCTPUPYIOIIUX ~ NPU3HAKKM  HPOTEKAaHUs  peakuuid  HMOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajka, BBIJICJICHHE Ta3a, o0O0pa3oBaHWE BOJBI), OIBITOB,
WUIFOCTPUPYIOIIUX  NPHUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUU
(ropeHue, peakuuu pasjioKEeHHs, COCAUHEHUs), pacllo3HaBaHUE HEOPraHMYECKUX
BEUIECTB C IIOMOLIbIO KA4ECTBEHHBIX pEAaKIU Ha HOHBI, pELICHHE
SKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemeranibl u MX coeAMHEHUA

OOmrass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble CTENEeHU OKucieHus. CTpoeHue u (U3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3aMMoOnEHCTBIE C MeETaUlaMH, HEMETajulaMH, IIejlo4aMu). XJIOPOBOIOPO/I.
ConsiHast KucinoTa, XMMUYECKHE CBOMCTBA, IMOJIYyYEHHE, MpUMEHEHHUe. [lelicTBue
XJIOPa M XJIOPOBOJOPOJA HA OpPraHU3M 4YeJIOBEeKa. BakHellue XJIOpuIbl U HX
HAXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHue U (U3NYECKue CBONCTBA
IPOCTBIX BELIECTB — KUCIOPOJa U Cepbl. AJIIOTPOINHbBIE MOAU(PUKAIIMN KUCIOPOJa
U cepbl. XUMHUECKHE CBOMCTBAa cephl. CepoBOAOPOA, CTpOCHHE, (PU3NUECKUE U
XUMUYECKHe CBOMCTBA. OKCUABI CEpPhl KaK NMPEACTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnast  kuciora, (QU3MYECKHE M XUMHUYECKHE CBoilcTBa (oOmme Kak
OpeaCcTaBUTeNsl Kjlacca KHUCIOT U crneunduyeckue). XUMHUECKHE peakiu,
JeXallue B OCHOBE IPOMBIIUIEHHOIO CHOCO0a MOJy4YEHHS] CEPHOM KHCIOTHI.
[Iprumenenue cepHor KACIOTHL. COMM CEpHOM KUCIIOTBI, KAYECTBEHHAS PEAKLIMS Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpOJAE. XHUMHYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl COCNUMHEHUSIMU Cepbl (KHCIOTHBIE TOXIH,
3arpsi3HEHNE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHUs. A30T, PacCHpOCTPAHEHHE B MPUPO/IE,
¢usnyeckue U xumuueckue cporictsa. Kpyrosopor azora B npupoje. AMMHAK, €ro
¢u3nyeckue 1 XMMUYECKUE CBOMCTBA, OTy4YeHHe U npuMeHnenue. Conu aMMOHUS,
X pU3NYECKUEe U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
UOHBl AaMMOHMS. A30THasg KHUCIOTa, €€ MoiydyeHue, PU3nYecKrue U XUMHUYECKHE
cBoiicTBa (OOLIME Kak MpEACTaBUTENS Kjacca KHUCIOT U CHeUH(pHUUECKHE).
Hcnonp3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEPaJIbHBIX
ynoopennii. XuMu4ecKoe 3arpsi3HeHUE OKPYKaIOIIEeH Cpe/ibl COEIMHEHUSIMU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, MOYBbl W BomoéMoOB). Docdop,
ajutoTponHeie Moaudukanuu Gocdopa, GuszMUecKkue M XUMUYECKHE CBOKCTBA.
Oxkcun pocdopa (V) u dhochopras kuciora, GU3NIECKHNE U XUMHUIESCKUE CBOMCTRA,
nonydenue. Mcnonb3zoBanue (pochaToB B KaUeCTBE MUHEPATIbHBIX YA00PEHUIA.

OO6mas xapaxkrepuctuka sneMeHToB |VA-rpynmel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHHU  OKHUCIECHHUS.  YTIJIEpoJA,  aJJIOTPOIIHbIE
MOIU(UKALKH, PACHPOCTPAHEHHE B MpUpone, (U3MUYECKHE U XHUMHYECKHUE
cBoricTBa. Ancopouus. Kpyrosopot yriepoaa B npupojge. OKcubl yriepoaa, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a riao0anbHOrO NOTEIUICHUS KIMMaTa, MapHUKOBBIN
addekrt. YronpHas Kuciaora v e€ coliv, uX (Pu3nueckue U XMMHUECKHUE CBOMCTBA,
nojyueHnue u mnpuMeHeHue. KauecTBeHHas peakuuds Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUITMHE, MPOMBIIUIEHHOCTH W CEIhCKOM
XO35HCTBE.

[lepBoHavanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAUHEHUSX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTUIEH, YTaHOJ, TTIMIEPUH, YKCYCHasl KUCIIO0TA).
[IpupogHbie HMCTOYHUKHA YTIEBOAOPOAOB (Yyroib, TPHUPOMHBINA Ta3, HEDTH),
IPOJYKTHl UX TMepepadoTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BEUIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHME CBOWCTBA, IIOIYYEHUE U
npuMmeHeHue. CoenuHeHus KpeMmHHs B mpupone. OOmme mnpeacTtaBieHus 00
okcunie kpemuus (IV) u kpemHueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHUE B
OBITY, B MIPOMBIIIUICHHOCTH. BakHelIne CTpOUTEIbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, 0eToH, kene300eToH. [Ipobiembl 6€30MacHOr0 MCIOIb30BaHUS
CTPOUTEINIBHBIX MAaTEPUAJIOB B ITOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKChepumMeHm:

M3y4yeHHE 00pa3ll0B HEOPraHUYECKUX BEIIECTB, CBOWCTB COJSIHOW KUCIIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAOIMKUE (PU3NYECKHE W XUMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHM (BO3MOXKHO HCIOJIb30BAHHE BHJIEOMATEPHUAITIOB),
O3HAaKOMJICHHE ¢ oOpa3laMu XJIOpUAOB (TaJOT€HUIOB), O3HAKOMJICHHE C
oOpaslaMu ceppl M €€  COEOUHEHUSMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), HAOIIOICHHE TpoIlecca OOYIIIMBaHUS caxapa MoJ JICUCTBHEM
KOHILIEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, MW3y4YEHUE XUMHUUYECKHX CBOWCTB
paz0aBIeHHOM CEpHOM KUCIIOTHI, TPOBEAECHNE KAYECTBEHHOM peakiiuy Ha Cyibdar-
MOH M HaONIofileHue Npu3HaKa €€ MPOTEKaHus, O3HAKOMJIEHHE C (PU3MYECKUMU
cBoiicTBaMu azora, (Gochopa U HUX COCAUHEHUM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), 00pasmamMu a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOIyICHHE,
coOupaHue, paclio3HaBaHUE U M3Y4YCHUE CBONCTB aMMHaKa, IIPOBEJCHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uoOH U U3yYEHHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIECUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), V3y4ECHUE MoJenen
KPUCTAITMYECKUX PEHIETOK anmasa, rpaduta, QyepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aJICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPONCTBOM TPOTUBOTa3a, MoJIydyeHHue, COOMpaHue, paclio3HABaHUE U U3YUCHUE
CBOWMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJECHNE KaueCTBEHHBIX peakIuii Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TPU3HAKOB HUX TMPOTEKaHMs, O3HAKOMJICHHUE C
NPOAYKIMEN CHIMKATHOW TPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJuibl U KX COeIMHEHUS

OO0mras xapakTepuCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
uxX mnonoxeHus B llepuoguueckor cucreme Xxumuyeckux osiemeHtoB /[l U.
MenpeneeBa u cTpoeHusi aToMoB. CTpoeHHEe MeTasioB. MeTtajuimueckasl CBSI3b U
METAJUIMYECKAs] ~ KPUCTAUIMYECKas  pPEIIETKa.  ONEKTPOXMMUYECKUM Pl
HanpspKeHu MetaioB. Gusnyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. OO0uue
CrocoObl TMONydeHUs: MeTayioB. [loHATHE O KOPpPO3WM METAIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CruiaBbl (CTallb, YYTYH, AIOPATIOMUHUM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIIEHHOCTH.

[I{emounble MeTaiuibl: mojioxkeHue B [lepuoauyeckoil cucteMe XUMUYECKHX
snemeHntoB JI. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B MPUPOE.
du3nuecKkue U XMMUYECKUE CBOICTBA (Ha mpuMepe Hatpusi U Kanusi). OKCUbI U



TUJIPOKCHUIBI HaTpud MW Kanus. [I[puMeHeHue 1IeIOYHBIX METauIOB U HX
COCIUHCHUH.

[IlenoyHO3EeMENbHBIE METAJUIBI MAarHMM W KAJIbLUW: IIOJIO)KEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHtoB [[. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaXOXJI€HUE B Ipupojae. PU3nyecKrue U XUMUYECKHNE CBOMCTBA MarHus
U Kaiblus. Baxhedmme coeauHeHUs] KalublMs (OKCUI, THAPOKCHUZ, COJIN).
XKécTkocTh BOABI U CIIOCOOBI €€ yCTpaHEHUS.

AunroMuHUI: TIoJI0)KeHUE B [leproanueckoi cuCcTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHUE aToMma, HaxoxaecHue B mnpupoae. duszumueckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
AJTFOMUHUSL.

Kenezo: nonoxkenue B [lepuoanyeckoil cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTpOEHHE aTOoMa, HAXOXIAEHUE B mpupone. Pu3NUECKHE H
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THAPOKCHIIBI U comu xkenesa (1) u xxenesa
(1), mx cocrtas, CBOWMCTBA U TIOJyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpasllaMl METAUIOB W CIUIaBOB, HUX (PU3UYECKUMHU
CBOMCTBaMH, H3y4YECHHE PE3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUAEOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KIS W HATpUsi C BOJOM (BO3MOXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEOBAaHNUE CBOWMCTB >KECTKOW BOJIbI, MPOLIECCA TOPEHUS KENe3a B KUCIOPOIE
(BO3MOXHO  HCIOJB30BAaHUE  BHUJIEOMATEPUANIOB), IPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MArHUs, KJIbLHWs, AJIFIOMUHUA, IMHKA, JKEJe3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKMCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHUM HMOHAMHM HATpus, Kaiusl M Kaiublusg (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIIeOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCH]IA ATTFOMUHUS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHeimmue
METAJIBI U UX COCTUHEHUSI».

XHMHA M OKpYKaK0LIas cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOM JKU3HM 4elIOBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMUUYECKUX peakiuii B ObITy. [lepBas momolns mpu
XUMHYECKUX 0KOrax M OTPaBIICHHUSIX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKaromled cpeasl (MpefenbHas JOmyCTUMAast
KOHIIeHTpaius BeuiecTs, nainee — [1/IK). Ponp xumuu B pelieHnn 3K0JI0rM4eCKuX
npoosIeM.

Xumuueckuii IKCnepumenm:

U3y4eHHe O0pa3lloB MaTEepPUANOB (CTEKJIO, CIUIABBI METAILJIOB, TOJUMEPHBIC
MaTepuasbl).

Mexcnpeomemmuvie ceasu



Peanmzanusi MexXnpeaMeTHBIX CBsS3€d MpH W3YYeHHH XMMHHA B 9 Kiacce
OCYILIECTBIISIETCSl 4epe3 HCIOJIb30BaHME KaK OOIIMX €eCTECTBEHHO-HAyUYHBIX
HNOHATUMN, TaK U MOHSATHUH, SIBISIOIIUXCS CUCTEMHBIMH ISl OTAENIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIH (DakT, TWIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHHTE3, KIacCU(PHUKAIUs, [EPUOJUYHOCTh, HAOIIO/CHNUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE, H3MEPEHUE, MOJEJb, SBJICHHE, MAaPHUKOBBIN
3¢ dekT, TEXHONOTHs, MaTePUAIIbI.

®dusuka: MaTepus, aTOM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbl, PaJMOAKTUBHOCTb, MOJEKYJa, JJIEKTPUUYECKUM 3apsii, MPOBOAHUKH,
HOJIYNPOBOJHUKHY, AUDJCKTPUKH, (POTOIEMEHT, BELIECTBO, TeI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, a3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITUIECKAsT
pemérka, CIyiaBbl, (U3MYECKHUE BEIMYUHBI, €IUHUIBI U3MEPEHMsI, KOCMUYECKOE
OPOCTPAHCTBO, IUTAHETHI, 3BE3/1b1, CoHLIE.

buonorus: ¢orocunTes, npixanue, Ouocdepa, SKOCUCTEMA, MHUHEPAIHHBIC
yI10OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

I'eorpagusi: arMocdepa, ruapocdepa, MUHEpalbl, TOPHbIE MOPOJIBL,
HOJI€3HbIE UCKOMAaeMbI€, TOIIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JINYHOCTHBIE pe3yNbTaThl OCBOEHHUS IPOrPaMMbl OCHOBHOTO OOIIEro
00pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEHUS XMMUU B EIUHCTBE y4eOHOU H
BOCIIUTATEIBHOM JIE€ATEIBHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMUA POCCUMCKUMU
COLIMOKYJIBTYPHBIMM U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMM, HPHUHSTHIMU B
o0miecTBe MpaBWIAMH M HOPMAaMH TOBEIEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIO3HAaHUs, CAMOPA3BUTHUS U COLIMAIIU3AIMHN 00 yYarOIINXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOACTBOBATbCS CHUCTEMOM IO3UTUBHBIX IIEHHOCTHBIX OpHUEHTALUH WU
pacIIMpEHNE ONbITA JEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mnaTpMOTHYECKOTr0 BOCIIUTAHNS

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U HAy4YHOMY HACIEAMI0, TMOHUMAaHUs 3HAUEHUS XUMHUYECKOW HAyKH B KHU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHON WH(pOpManuei o
NEPEIOBBIX JOCTHKCHHUSIX M OTKPBITUSX MHPOBOM M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSX 00 YCTPOICTBE MHpa U OOILECTBA;

2) TPa’KIAHCKOT0 BOCIIUTAHUS:

OPECTaBICHUS O COLMAJIbHBIX HOpPMax M TMpaBWIaX MEXINYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIeIOBAaTEIbCKOM, TBOPUECKOM M JPYrUX  BHJAX
JeSITeNbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HON COBMECTHOM JEATENbHOCTH TpHU
BBIMIOJTHEHUN Y4€OHBIX, TIMO3HABATEIbHBIX 3a7a4, BBHIMOJHEHUH XHUMHUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOLIM B Ipolecce 3TOW Y4eOHOH JesATENbHOCTH, TOTOBHOCTH
OLIEHMBAaTh CBOE TIOBEJEHUE M TIOCTYNIKM CBOMX TOBapHUIIEH C MO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUYECKHE MPEICTaBICHUS] O BELIECTBE M XUMHUYECKOW peaKIuu,
COOTBETCTBYIOLIIMUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTAaBIISIOLINE
OCHOBY JUISl TIOHMMAaHHUS CYITHOCTA HAYyYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHsS MPUPOJbI, B3aHUMOCBSI3IX YEJIOBEKA C
OPUPOJHON Cpesloil, O poJi XMMHHU B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

NO3HaBaTeJIbHbIE MOTUBBI, HANPaBJIECHHbIC HA TMOJIYyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOIUMBIC NJii OOBSCHEHHS HAOJI0/IaeMbIX IMPOIECCOB M SIBJIICHUM,
NO3HABATENbHOW, MH(MOPMAIIMOHHON M YHTATEIhCKOW KYyJIbTYpPbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITENIbHOM paboThl C yuyeOHBIMH TEKCTaMM, CIPABOYHOMN



JUTEPATypOr, JIOCTYITHBIMA TEXHUYECKHUMH CpPEICTBaMH HH()OpPMaIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYCHHIO W TO3HAHWIO, JIF0OO3HATENLHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMOOOpa3oBaHUIO, TPOEKTHOW W  HUCCIIEIOBATENbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHUS B
JTaJIbHEHIIIEM;

4) popMHUpOBaHUS KYJIbTYPHI 310POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0POBBIA 00pa3 >KW3HHU, OCO3HAHWE TOCIEACTBHUA M
HENPUATHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHUS aJIKOTOJIs, HAPKOTHKOB, KypeHUs),
HEOOXOIMMOCTH  COONIOZICHUSI TMpaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIECTBAMHM B OBITY U PEATbHON KU3HM,

5) Tpya0BOr0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUICCKOMY M3YUYCHHIO TPOodeccuii U Tpyaa pa3IndHOro poja,
yBOXEHUE K TPYAYy W PE3yJIbTaraM TPYAOBOW MEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XUMHHU, OCO3HAHHBIA BBHIOOD
WHIUBHUIYAJIbHON TPACKTOPHUH MPOJOHKCHHUS 00pa3oBaHUs ¢ YUETOM JIMIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTENTHON MPodeCCHOHATBHON MESITEIbHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPO(ECCHOHATLHOM Cpene;

6) IK0JIOrHYeCKOr0 BOCIIUTAHUS:

AKOJIOTHYECKH I[EIe€CO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMSI, TOHMMAaHNUE IIEHHOCTH 37J0POBOTO U
O6e3omacHoro o0Opa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GU3NIECKOMY M TICHXHYECKOMY 3/I0POBBIO, OCO3HAHHME IICHHOCTH COOJIOICHHMSI
npaBmII 0€30ITaCHOTO TTOBEACHUS TP paboTe C BEIECTBAMH, a TAK)KE B CUTYaITUsX,
YTPOKAIOMINX 3/I0POBBIO U KU3HH JIIOJIEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, IMOJydaeMble MPH M3YYCHHH XUMUH, IS
peIlIeHus 3a/1a4, CBA3aHHBIX C OKPY’KAIOIIEH MPUPOTHON CpPeloi, A TTOBBIIICHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HAHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJeM W IMyTeH WX peIIeHUs MOCPEACTBOM METOIOB XUMHUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIHHOM,
KOMMYHHUKATHBHON U COITUAIBHOM TPaKTHKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMeranmpeaMETHBIX PE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
(dopMUpOBaHUS MHUPOBO33pEHHUs OOIIEHay4YHbIe TOHATHS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYToe.), KOTOPhIE
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAaHUI W3 3THUX MPEAMETOB (HOPMUPOBATH MPEJCTABICHUE O IETOCTHOM



HAyYHOH KapTHUHE MHpa, ¥ YHUBEPCAJIbHbIC yUdeOHbIE eHCTBH (ITO3HABATEIIBHEIE,
KOMMYHUKATUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEYUBAIOT (opMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJITAHUPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOU
TeSTEHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE AelicTBUSA

ba3oBble Jornyeckue NefcTBUA:

YMEHHUS HCIONB30BaTh MPUEMBI JIOTUYECKOTO MBINUICHUS TMPH OCBOCHUH
3HAHHWH: PACKPBIBATh CMBICI XHUMHUUYECKHX IMOHSATHN (BBIACIATh WX XapaKTEPHBIC
NPU3HAKK, YCTAHABIMBATh B3aWMOCBS3b C JPYTMMH TOHSATHUSMHM), HCIOJIb30BAThH
MOHSITHS JJIs1 OOBSICHEHUS OTACIbHBIX (DAKTOB U SIBIEHUH, BHIOUPATh OCHOBAHUS U
KPUTEPHUH TSI KIacCU(PUKAIMA XUMHUYECKUX BEIIECTB U XUMHUYECKHX DPEaAKIUH,
YCTaHABIMBATh MPUYMHHO-CICACTBEHHBIC CBS3M MEXAY OOBEKTAMU H3yUYCHUS,
CTPOUTH JIOTUYECKHE pacCykAeHUs (MHAYKTHUBHBIC, N€IYKTUBHbIE, [0 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TIPOIECCE TO3HAHUS TOHITHS (MPEAMETHBIC U
MeTamnpeIMETHbBIC), CHMBOIMYECKHUE (3HAKOBBIC) MOJICIH, UCTIONB3yEeMbIe B XUMUH,
peoOpa3oBbIBaTh MUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIIbHBIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI DJEMEHTAa), XUMUYeckas ¢GopMysina W ypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PENICHUH Y4eOHO-TT03HABATEbHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX TPEICTABICHUN BBISIBIATH U XapaKTEPU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBS3U U
NIPOTHUBOPEYHS B H3y9IaeMbIX MPOIECCaX U SIBICHHUSIX.

Ba3oBble uccienoBaTebCKue TeiCTBYS

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHWS, a TakKe B KAdeCTBE OCHOBHI i (DOPMUPOBAHHS TUIIOTE3BI TIO
IPOBEPKE MPABUIILHOCTH BBICKA3BIBAEMBIX CYXKICHUI;

NPHOOPETCHUE ONbITa 10 IUIAHWPOBAHUIO, OPraHWU3alMA W TIPOBEICHUIO
YUEHUYECKHX DJKCIEPUMEHTOB, YyMEHHE HaOmoJaTh 3a XOJAOM Ipollecca,
CaMOCTOSITETTLHO MPOTHO3UPOBAThH €r0 Pe3yNbTar, (OPMYIHPOBATH 000OIIEHUS U
BBIBOJIBI 11O PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUS, COCTABIATh OTYET
0 MpOJIeTTaHHOM padore.

PabGora ¢ ungopmanmei:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETHPOBATH WH(OOPMAIHIO
Pa3TUYHBIX BUIOB M (OPM MPEACTABICHUS, TTOTYIACMYI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIepKaHHs, CIpPaBOYHBIE
nocobusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUMBYIO H
HEJOCTOBEPHYIO MH(POPMAIIHIO;



yMEHHE MPUMEHSTh Pa3IMYHbIC METOJBI M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U MMO3HABATENIBHBIX 3a7a4 ONPEACIEHHOT0 TUIIA, MPUOOPETEHHE OTbITA B
0o0JlacTU  HMCMOJIb30BaHUSI MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUM,
OBJIQJICHUE KYJbTYPON aKTUBHOTO UCIOJIB30BAHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BBIOMPATHh ONTUMAIBHYIO (popMy TipencTaBieHusi nHGopMaIuu u
WUIIOCTPUPOBATh pEINIaeMble 3a/laud  HECIIOXKHBIMU CXEMaMH, JuarpaMmamu,
Ipyrumu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE MCIONb30BaTh M AaHAIMU3UPOBATH B Mpolecce ydyeOHOU W
UCCJIEIOBATEIBCKON JCATEIBHOCTH WH(OPMAIUIO O BIMSHUU TPOMBIIICHHOCTH,
CEIBCKOI0 XO35MCTBA M TPAHCIIOPTA HA COCTOSTHHE OKPYXKAIOIIEH NPUPOJHOU
Cpelbl.

KoMMyHuMKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbI€ 1eCTBUS:

yMEHHUS 3aJiaBaTh BOIPOCHI (B XOJe Jauajgora W (WiW) JTUCKYCCHH) TIO
CyHIECTBY  OOCYXXITaemMoil  TeMmbl, (OPMYIUPOBAaTH CBOU  MPEIIOKCHHS
OTHOCHUTENBHO BBIITOJIHEHMSI PEI0KEHHOM 3a1a4H;

YMEHHUS  TMPEACTaBIATh  MOJYYEHHbIE  pe3ylbTaThl  IO3HABATEILHOM
JNEATETbHOCTY B YCTHBIX W IMCbMEHHBIX TEKCTax; JenaThb MpPE3CHTALHI0
pE3yNbTATOB BBINOJHEHUS XUMHUYECKOrO 3KCIEpUMEHTa (1abopaTOpHOrO OMbITA,
1ab0paToOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOIO MTPOEKTA);

yMEHHUS y4eOHOTO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W HCCIEIOBATEIbCKOM  JIEATEIBbHOCTH  HPU  PEHICHUU
BO3HUKAIOUIMX NpOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (o0CyXkaeHus, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBUM, OIpEACICHUEe KpPUTEPUEB IO OLIEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEPCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHUE CaMOCTOATEIBHO OINPEACNITh e JeATEeIbHOCTH, IJIAHUPOBATh,
OCYHIECTBIISATh, KOHTPOJIUPOBATh U TMPHU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NeSTeNhHOCTh, BHIOUPATh Harbonee d3(PPeKTUBHBIC CITOCOOBI pEIIeHUsT YIeOHBIX U
NO3HABATEIbHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM AJITOPUTM JIEUCTBUKA TIPM  BBINIOJIHEHUM 3aJaHUA C YYETOM
MOJTyYEeHHsI HOBBIX 3HaHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLHUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOIO PE3yJIbTaTa 3asBJIICHHOM LEIW, YMEHUE
UCIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IIPEIJIaraéMbl€ B YCIOBUM 3aJaHUH.

MHNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pE3yJIbTATOB [0 OCBOEHHUIO 0053aTEIbHOIO
CoNlep KaHMs, YCTAHOBJIEHHOTO JIaHHOW QeaepanbHOll pabodeil mporpammoi,
BBIJICIISIIOT: OCBOCHHBIE OOYYAlOLIMMHUCA HAay4YHbIE 3HAHUSA, YMEHUS U CIOCOOBI



neucTBuil, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XUMHS», BHJIbBI
HNEATENIBHOCTY MO  IIOJYYEHUIO HOBOI'O  3HAHWs, €ro  MHTEpHpETALHH,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYCOHBIX U HOBBIX CUTYaIUsX.

K koHiy oOyuenus B 8 kiacce npeiMeTHbie pe3ysibTaThl HA 0230BOM yPOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YJAIOIIUXCA YMEHUM:

e PpPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX MOHATHH: aTOM, MOJIEKYJIA,
XAMHUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BELIECTBA, MOJb, MOJISIpHAas Mmacca,
MaccoBasi JIOJIsl XUMHUYECKOTO DJIEMEHTa B COSIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHYECKasl peakius, KiacCU(PpUKAIUsi peakiuil: peakiuu
COCIMHEHUS, PEAKIUU Pa3J0XKEHUs, PEAKIUU 3aMEIIEHUs, pPEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHUE PEAKIIMH, TEIUIOBOU A((EKT peakiinm,
AIpO aToMa, HJIEKTPOHHBIM CJIOW aToma, aTOMHasi OpOUTalb, pPaaUyC
aToMa, XMMHYECKAsl CBS3b, MOJSAPHAS M HEIMOJIApHAs KOBAJICHTHAS CBS3b,
WOHHAs CBS3b, MOH, KATHOH, aHUOH, PACTBOpP, MACCOBas JIOJIsI BEILECTBA
(mpolLIeHTHAs! KOHLIEHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBS3b OCHOBHBIX XHWMHWYECKHUX TMOHSATHU U
MIPUMEHSTH 3TU MOHATUS MPU ONMMCAHUU BEIIECTB U UX MNPEBPALLCHUN;

e HCIIOJNIB30BAaTh XHUMUYECKYIO CHUMBOJIMKY JJI COCTaBlIeHUs (GopMyi
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUN;

e OIpEAeNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHUSX,
CTENEHb  OKHCICHMUSI  DJEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MIPUHAUIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUH IO
dbopMmynam, BHI XUMHUYECKOH CBsI3M (KOBaJleHTHAs ¥ WOHHAas) B
HEOPraHWYECKHUX COCINHEHHUSIX;

e packpeiBaTh cmbich Ilepuomumueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh TOHUMAHHUE NEPUOIMYECKON 3aBHUCUMOCTH CBOWCTB
XMMHUYECKUX AJIEMEHTOB OT MX MOJOXEeHUs B llepromnueckoil cucreme,
3aKOHOB COXPAaHEHUsS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHHM S, 3aKOHa ABOTraapo;

e ONUCHIBATH M XapakTepuszoBaTh TabIM4YHyr0 ¢opmy Illepuoguyeckoit
CUCTEMbl XMMHMYECKUX DJJIEMEHTOB: pAa3/inyarh IIOHITUA «TJIABHAS
noarpynmna (A-rpynmna)» u «modouynas noarpynna (b-rpynna)», maneie u
OoJbIIMEe TEPUOABl, COOTHOCUTH O0O3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepuoguyeckas cucremMa XUMHYeCKHx »diaeMmentoB JI. U.
MenpeneeBay ¢ YUCIOBBIMM XapAKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij s1pa, 00IlIee YUCIIO 3JIEKTPOHOB
Y pacnpeiesIeHUE UX 0 3JIEKTPOHHBIM CJI0SIM);

KJIaCCUPUIMPOBATh XMUMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIECTBA,
XUMUYECKHE peakuuu (10 YUCIAy U COCTaBy YYAacCTBYIOLIUMX B pEaKIUU
BELIECTB, MO TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BEILECTB
pa3IUYHbBIX KJIACCOB, MOATBEPK/Iasi OMUCAHUE MPUMEPAMU MOJEKYISIPHBIX
YPAaBHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MIPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTU OT UX KaUE€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX NPEBpall€HUl B
Pa3IUYHBIX YCIOBUSAX;

BBIUMCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO  MAacchl
BEUIECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOro »JJeMeHTa 1o QopMmyie
COEIMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOpPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKLUU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICTUTEIBHON JIEATEIbHOCTH — aHAJIM3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluio, KiacCU(PUKaIHUIO,
BBISIBIICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€M — IIJII M3Y4YEHUS CBOICTB
BEUIECTB M XHWMHYECKHX pEAKIHil, €CTECTBEHHO-HAYYHbIE METOJbI
NO3HAHUSA — HAOJIOJEHHE, M3MEpPEHUE, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

cleloBaTh  IpaBWjaM  [OJb30BaHUS  XUMHUYECKOM  MOCYJIOM U
7a00paTOpHBIM  O0OpPYJOBAaHHUEM, a TaKKe INpaBuWjaM oOpalleHust ¢
BEUIECTBAMHU B COOTBETCTBUU C HWHCTPYKIMUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJIYYEHUI0O U COOUpPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpPOJAa M KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C ONMPEAEIEHHON MACCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh M MPOBOAWTH  XMUMHYECKHE  HKCIIEPUMEHTHI  TO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO UHIUKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K koHiy oOydenust B 9 kiacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPAXKaTh CHPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKHUX MOHSATHA: XUMHUYECKHIA
AJIEMEHT, aTOM, MOJIEKYJia, WOH, KaTHOH, AaHUOH, IMPOCTOE BEIECTBO,
CJIO)KHOE€ BEIIIECTBO, BaJIEHTHOCTb, D3JIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCJICHHSI, XUMUUECKasi peaKilysi, XUMUUECKasi CBs3b, TEIIOBON 3dexT
peakuuu,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs IUCCOLMAINs, PEAKIUU HOHHOTO
oOM€Ha, KaTraJu3aTop, XHUMHUYECKOE€ paBHOBECHE, OOpaThUMble U



HEOOpaTUMBbIE pEeaKIuU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHCIIUTENb,  BOCCTAHOBUTEJb,  OKHUCIEHHME U  BOCCTAHOBJICHHE,
aIIoTponusi, aM(pOTEePHOCTh, XUMHUYECKasA CBsA3b (KOBaJICHTHAs, MOHHAs,
METaJUIMYEeCKasi), KPUCTAJUIMYECKAsT peHIeTka, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKON pEaKUHH, MPEACIbHO JIOMYyCTUMAs
koHueHTpanus [I[IK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XHMHUYECKHX IIOHATUH U
MIPUMEHSATH 3TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX MPEBPAILLICHUN
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJeHUs QopMyl
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUN;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMHUUECKUX JJIEMEHTOB B
COCAMHEHUSX PA3JMYHOrO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OIpeACIEHHOMY KJIacCy COEAUMHEHUN 1o ¢dopmysaMm, BHII XUMHYECKOU
CBA3U (KOBAJIECHTHAs, WOHHAs, METANINYECKas) B HEOPraHUYECKUX
COCIMHEHUSAX, 3apsii MOHA M0 XUMUYECKON (opMmyie, XxapakTep Cpeasl B
BOJIHBIX PacTBOpaxX HEOPraHWYECKUX COCIAMHEHHH, THUIl KPUCTATUIMYECKON
PEIETKN KOHKPETHOT'O BEIECTBA;

packpsiBath cMbIcH llepuonmueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHMUMAHHWE: ONHUChIBATH W XAPAKTEPU30BATh
Tabnuunyo ¢opmy llepuoanueckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TOHATUSA «rjaBHasg noarpymma (A-rpynma)» U «moOodyHas
nonrpynmna (b-rpymma)», Mameie u OONBIINE TEPUONBI, COOTHOCHTH
00O3HaUYeHUsI, KOTOpPbIE HMEIOTCS B TMEPUOAMYECKONM Tabiuie, C
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHMSI  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsia  sijApa, oOIlee YUCIO DJJIEKTPOHOB H
pacmpenelieHue WX TI0 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JJIEMEHTOB U MX COCAWHEHUN B
npeaenax MaJibIX MEePUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBa,
XUMUYECKUE peakiuu (M0 YUCIYy U COCTaBY YYaCTBYIOIIMX B peaKIuu
BEIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTEIEeHEeW OKUCIEHUs
XUMHYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) O0MMUE W Crenu(PUUIecKue XUMHYECKUE
CBOWMCTBA TMPOCTBIX M CIOXKHBIX BEHIECTB, IOATBEPKAAS OIMKUCAHUE
pUMEpaMHU MOJIEKYJISIDHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTAaBJISITh  YPABHEHHSI JJEKTPOJIMTHYECKOM JUCCOLMALNAM  KHUCIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIINI MOHHOTO



oOMeHa, ypaBHCHHMS pEaKIUH, MOATBEPKIAIONIUX CYIIICCTBOBAHUE
TCHETUYECKON CBSI3M MEXKITY BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
pacKphIBaTh  CYIIHOCTh OKHCIWUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHca ATUX PEaKIIN;
MPOrHO3UPOBATh CBOWCTBA BEIICCTB B 3aBHUCHMOCTH OT WX CTPOCHHSA,
BO3MOXKHOCTH IIPOTEKAHUS XHMHYCCKHX TIPEBpAIlCHUNH B Pa3IUIHBIX
YCIIOBHSIX;

BBIYHCIIATE OTHOCHTEIBHYIO MOJIGKYJSAPHYIO W MOJSPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JOJIO0 XUMHUYECKOro »dJeMeHTa 1o Qopmyie
COCIMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, IMIPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYCCKON PEaKITUU;

co0Ir01aTh IpaBwia  IOJb30BAHUS XUMHUYECKOH IOCYI0U u
7a00paTOpHBIM  O0OPYJOBAaHMEM, a TaKXe TMpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIMSIMH TI10 BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TO TONYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BENIECTB (aMMHaKa U YTIEKHUCIIOro rasa);

MPOBOJNTh  PEaKIMU,  IOJATBEPKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3JIMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IyTEM XJIOpHJI-, OpOMU/I-,
MoIUI-, KapOoHatr-, (ocdar-, CUIMKaAT-, Cyiab(har-, THIAPOKCUI-HUOHBI,
KaTHOHbI aMMOHHUS M HWOHBI W3YYEHHBIX METAIJIOB, NMPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIIECTR;

IIPUMEHSATh OCHOBHBIC OIEpPAllMM MBICITUTEIBHON AEATEILHOCTH — aHAIN3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHUE, CUCTEeMaTU3AIUIO, BbBISBICHUE
NPUYUHHO-CJICICTBCHHBIX CBS3CH — I M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIMi, eCTeCTBEHHO-HAyYHbIC METOAbl TIO3HAHHUS —
HaOIIOJICHUE, WU3MEPCHHUE, MOJCIUPOBAHUE, DKCIIEPUMEHT (pealbHBIN U
MBICJICHHBIH ).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KNIACC
KoanuecTBo yacos
Ne HanmeHnoBanue pa3ienoB u DJIeKTPOHHBIE (U (PPOBHIE)
KoHnTposbHbIe IIpakTHyeckue
n/n TeM IPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChI
padoTbI padoThI
Pa3nen 1. I[lepoHavajibHble XUMUYECKUE MOHATHS
XuMust — BaxkHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubmunorexa [IOK

' MPAKTUYECKOU JI€ATETbHOCTH https://m.edsoo.ru/7f41837¢

YeIIoBeKa

12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK

' peaKiuu https://m.edso0.ru/7f41837¢

Hroro no pazueny 20

Pa3nen 2. BaxkHeiinmme npeacTaBuTe/ Il HEOPraHMYeCKUX BelecTB
21 Boznyx. Kucnopogn. Ilonstue 6 bubnuoreka [IOK

' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bonopon.Ilonstre o kucmorax 8 1 bubmuorexa [IOK

' U COJIsX https://m.edsoo.ru/7f41837¢
53 Bona. PactBopsr. [lonsitue 06 5 1 1 bu6mmorexka [IOK

' OCHOBAHUAX https://m.edso00.ru/7f41837¢c
94 OCHOBHBIE KJ1acChl 1 1 1 bubnmnoreka [IOK

' HEOPraHMYECKUX COEIMHEHUM https://m.edsoo.ru/7f41837¢

HWroro no pazneny 30

Paznen 3. Ilepuoauveckuii 3axon u [lepuoanyeckas cucrema xummuuyeckunx jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas ¢Bsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pP€aKIuu



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

[Tepuoauueckuit 3aKOH U
[Tepuoanueckas cucrtema

bu6nuorexa [IOK

3.1 7
XUMHUYECKUX deMeHTOB JI. M. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
Xumuueckas CBA3b. Eu6 1OK
nOIMoTEKa
3.2 Oxucnuresnsro- 8 https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIILHBIC peaKHI/II/I
bubmuorexa [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmaorexa LIOK
p p https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KVIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uu¢poBbIe
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Paznes 1. BemecTBo M1 XUMHYeCKHe peaKIIuH
11 [ToBTOpenwue u yrinybsieHne 3HaHu| 5 1 bu6muoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX 4 bubmmorexa LIOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIEeKTPOUTHYECKAs JUCCOIHALIHS. 8 1 1 bu6mmoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznea 2. HemeTanibl M UX coeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 1 bu6nmoreka [IOK
' aneMmeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapaKTepuCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [JOK
' PYHIIBL. T-€p https://m.edsoo0.ru/7f41a636
COCIIMHEHUS
OO01mas XxapaKTepUCTHKa XUMUIECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmmorexa [IOK
' PYIHRL ’ P https://m.edso0.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 sneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [IOK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHMH U UX COEIMHEHUS
Hroro mo pazneny 25



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

Paznea 3. Meraiibl 1 X COeIMHEHU A

. bubnuorexa [JOK
3.1 Obmpue CBOHCTEA METAIIOR 4 https://m.edso0.ru/7f41a636
. bu6nmoreka [IOK
3.2 Bakuelinire MeTaibsl U UX COETUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pa3nen 4. Xumus u okpy:xamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YeIOBEKa 3 bubmorera [IOK
’ B p https://m.edso0.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpems 3 bubmorexa [JOK
p P https:/m.eds00.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




HOYPOYHOE IIVTAHUPOBAHHUE

8 KIIACC
Kosan4vecTBo 4acoB JJIeKTPOHHBbIE
Ne uudgpoBbie
Tema ypoka Kontpoasnsie | IIpakTnuyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypchl

1 [Ipenmer xumuu. Posb XUMUHU B )KU3HU 1 but6mmoreka [IOK
yejioBeKa. Telia U BemecTBa https://m.edsoo.ru/ff0d210c

2 ITonsarue o MeTogax MO3HAHUSI B XUMHUHU 1 bubmorexa HOK

A https://m.edsoo.ru/ff0d227e
[IpakTueckas padora Ne 1 «IIpaBuna paGoTbl
3 B J1a00OpaTOPUH U IPUEMBI OOPALEHUS C 1 1 bubmorexa [OK
patop p patit https://m.edsoo.ru/ff0d23dc
1a60paTOpPHBIM 000PYTOBAHUEM)

4 UYucTteie BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [IOK
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrdeckas padora Ne 2 «Paznenenue

5 cMecell (Ha mpuMepe OYMCTKH MTOBAPEHHOM 1 1 bubmmorexa [IOK

p p p https://m.edsoo.ru/ff0d28c8
COJIN)»
but6mmoreka [IOK

6 ATOMEL 1 MOJICKYIIEL 1 https://m.edsoo.ru/ff0d2a6¢c

7 XHUMHYECKHE JIEMEHThI. 3HaKU (CUMBOJIBI) 1 but6mmoreka [IOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocTeIe U CI0KHBIE BEIECTBA 1 bubmmorexa [JOK

P m https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYIISIPHOE YUCHUE 1 bubmorexa [IOK

yip M https://m.edsoo.ru/ff0d2d50
10 3aKOH NOCTOSHCTBA COCTAaBa BEIECTB. 1 bu6mmorexa [IOK



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

Xumunyeckasi opmyna. BaaeHTHOCTh aTOMOB
XUMHUYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTHOCUTENBHAA aTOMHAs Macca.

but6mmoreka [IOK

11
OTHOCHUTENBbHAsA MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XUMHYECKOT0 3JIEMEHTa B bu6nmoreka [IOK
COCTUHEHNN https://m.edsoo.ru/ff0d350c
13 KomnuecTBo BemectBa. Monb. MossipHast bu6mmoreka [IOK
Macca https://m.edsoo.ru/ff0d5230
14 Pu3znyecKre U XUMUUECKHUE SIBJICHUS. bu6nmoreka [IOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
IIpu3Haku U ycaoBuUs NPOTEKaHUSA bu6nuorexa LIOK
15 .
XUMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BEILIECTB. bubnmoreka [IOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Breruucnenus Koan4uecTBa, MacChl BEIIECTBA MO bubmuorexa [JOK
YPAaBHEHUSIM XUMUYECKUX PEAKLIUU https://m.edsoo.ru/ff0d5708
Knaccudukarus xuMruueckux peakiui
18 (coe I/Iqu):HH;IH a3JI0KCHUS 3a1xlze eljmﬂ bubmmorexa [IOK
A P > SAMCTICHI, https://m. edso0.ru/Ff0d3f34
oOmMmeHa)
M. B. JIOMOHOCOB — y4€HBlIii-
19 sHIMKIOoNeAUCT. O600IIeHE 1 bubmmorera [IOK
H AT, H“l https://m.edsoo.ru/ff0d40c4
CUCTeMaTHU3alus 3HAaHUH
20 KonTponbhas pabora Nel no teme «BemectBa bubnuorexa LIOK
Y XUMHYECKUE PEAKLIAI) https://m.edsoo.ru/ff0d4290
Bos — cMech ra3oB. CocTaB Bo3yxa.
21 KI/IC?'I}(’)XO — 3JIEMEHT U TIPOCTOE Beﬂy;(CTBO bubmmorexa IOK
PO p B ) https://m.edsoo.ru/ff0d448e
O30H
22 duznvecKre 1 XMMUYSCKHUE CBOMCTBA bubmuorexa [IOK



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

KHCII0poJia (peaKIMi OKUCIICHHUS, TOPCHHE).
[Tousitue 00 oxcumax

https://m.edsoo.ru/ff0d4614

Crnoco0bl MoTy4eHus! KUCI0po/ia B

Bbu6muoreka [IOK

23 71a00paTOPHH U MPOMBIIUIEHHOCTH. htts://m.edsoo.ru/ff0d497a
[TpumeHeHue kuciaopoaa
TennoBoi 3¢ PeKT XMMUIECKOM peaKIInH,
24 MTOHSTHE O T(i)(bMOXI/IMI/I‘-IeCKOM paBH:HI/II/I bubmorexa OK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- M SHIOTEPMHUYECKHIX PEAKITUIX
TormmmBo (HedTh, yroab U METaH).
25 3ar HSHGPEI/IG(II;OE} . a, ClIocoObI iro bubmorexa OK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
IIpakTrueckas padora Ne 3 o Teme
26 «ITonyueHnue u cobupanue KUciaopoaa bubmorera [IOK
i . p poa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTBY
97 Bonopoa — anemMeHT u mpocToe BEIIEeCTBO. bu6mmorexa [IOK
Haxoxnenue B npupoae https://m.edsoo.ru/ff0d4dd0
28 Pu3nyecKue 1 XMMUYECKUE CBOMCTBA bu6mmoreka [JOK
BoJlopoa. [Ilpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmoreka [IOK
29 HomsTite 0 KHCTOTAX i COMIX https://m.eds00.ru/ff0d50d2
30 Crioco0sI MoTydeHust BOAOPOIa B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
31 «Ilomyuenue u coOnpanue BOAOpoOIa bubmmorexa OK
i 1P AOPOa, https://m.edsoo.ru/ff0d4f42
W3YYCHUE €r0 CBOMCTBY
N bubmuotexa [IOK
32 M 7 . AB
OJISIpHBIN 00BEM ra3oB. 3aKOH ABOTaIpo htts://m.edsoo.ru/ffod542e
33 Breruucnenus 00b€Ma, KOTU4eCcTBa BEIIECTBA bubnuorexa [JOK



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

rasa I1o ero U3BECTHOMY KOJMUECTBY
BEIIECTBA WK 00BEMY

https://m.edsoo.ru/ff0d55a0

Berancnenus 006EMOB ra30B M0 ypaBHEHUIO

Bbu6muoreka [IOK

34 &
peakimmn Havl OCHOBE 3aKOHA 00BEMHBIX htts://m.edsoo.ru/ff0d5708
OTHOILICHUH Ta30B
35 Ou3NYECKUEe U XUMUYECKHE CBOMCTBA BOJIBI bubmmorexa LIOK
A https://m.edsoo.ru/ff0d587a
bubmuorexa [IOK
36 C i. I1 0
octaB ocHoBaHMil. [loHsATHE 00 MHAMKATOpPAX httos://m.edsoo.ru/ff0d59e2
Bopa kak pactBopurens. Hacelennsie u
37 HEHaCBILIEHHbIE pacTBOPHI. MaccoBas 10 bubmmorexa [IOK
p pbL. https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
IIpakTrueckas padora Ne 5 o Teme
38 «IIpuroroBiieHre pacTBOPOB C OIPEAEIEHHOMN bubmmorexa LIOK
p N . p p peAt https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIeil pacCTBOPEHHOTO BEILIECTBAY
39 KonTponbhas padora Ne2 no teme bu6nuorexa LIOK
«Kucnopon. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcuppl: cocTaB, KiaccupuKanus, but6mmoreka [IOK
40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonydenne u XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX brbmaorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHUJIOB
OcHoBaHUA: COCTaB, KJIaccuUKaIHs, bu6nmoreka [IOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [losryyeHue U XUMHUYECKUE CBOMCTBA bu6nuoreka [IOK
OCHOBAaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiaccudukarms, bu6nmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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but6mmoreka [IOK

45 [Tonmyuenue 1 XuMHUYECKHE CBOMCTBA KUCIOT
i https://m.edsoo.ru/ffOdfee2
46 Counu (cpemHue): HOMEHKIIATYPa, CTIOCOOBI bu6nmoreka [IOK
MOJYYEHUS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Tpaktuyeckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIFHBIX 3aa4 [0 TEME bu6nmoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
48 I'eneTnyeckas cBs3b MEXAY KiIacCaMU bu6nuoreka [IOK
HEOPraHUYECKUX COCAMHEHUM https://m.edso0.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001IeHNEe U CHCTEeMAaTU3ansl 3HAHNUH
m 1 https://m.edso00.ru/00ad9ch2
50 Konrponsnas padora Ne3 no reme "OcHOBHBIE bubmuoreka [IOK
KJIaCChl HEOPTaHUYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela
[TepBBIe TOMBITKH KIaCCH(PUKAITAN
51 XUMHYECKUX 371eMEHTOB. [IoHsTHE O Tpymnmax bubmmorexa LIOK
' pyn https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuonnueckas
52 cUCTeMa XUMHUYeckux snementos /1. U bubmmorexa [JOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 [lepuoapl, TPyIIIILI, TOATPYIIIBI bubmmorexa [TOK
PHOIEL, TPYHIEL HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX SJIEP. bu6nmoreka [IOK
N3otonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIEeKTPOHHBIX 000JI0YEK aTOMOB
55 snemeHToB Ilepnommueckoii cuctemsr J1. Y bubmorexa HOK
P T https://m.edsoo.ru/00ada6bc
Meunneneesa
56 XapaKkTepUCTUKa XUMHUYECKOTO JJIEMEHTA 10 bubmuotexa [JOK
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ero nosioxkeHuto B [lepuogudeckoit cucteme
JI. 1. MenneneeBa

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

3nauenue [lepuoanueckoro 3akoHa st

Bbu6muoreka [IOK

57 PasBUTHA HAYKH H,_HpaVKTHKH' A1, 1 https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIH, Mearor U rpakIaHiH

58 DIIEKTPOOTPUIIATEITILHOCTH ATOMOB 1 bu6nmoreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
59 Hownas XUMHIECKas CBA3 1 https://m.edsoo.ru/00adac34

60 KoBaneHTHAS MTONIApHAS XUMHUUYECKAS CBI3h 1 bubmmorexa [JOK
p https://m.edsoo.ru/00adaab8

61 KosanenTHast HertonapHass XUMHYECKasI CBA3L 1 Eubmorexa ITOK
p https://m.edsoo.ru/00adaab9

bubmuorexa [IOK
62 Crenens oxucnenus 1 https://m.edsoo.ru/00adae28

63 OKHUCIIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIIAN 1 bubnmorexa LIOK
peaxit https://m.edsoo.ru/00adb076

bu6muoreka [IOK
64 OKHUCIIUTEN U BOCCTAHOBUTEIN 1 https://m.eds0o.ru/00adb076

65 KontponbHas padota Ne4 o reme «CtpoeHue 1 bu6nmoreka [IOK
aroma. XuUMHUYECKasl CBI3b) https://m.edsoo.ru/00adb486

66 PezepHsblii ypok. O600111eHNE U 1 bu6nmoreka [IOK
cUcTeMaTu3anusg 3HaHUU https://m.edsoo.ru/00adb33c

67 Pezepublil ypok. O60011eHNE U 1 bubmumorexa LIOK
cUcTeMaTU3als 3HaHUH https://m.edsoo.ru/00ad9cb2

68 PezepHblii ypok. O600meHne 1 1 bu6nuoreka [IOK
cUCTeEMaTHU3anusa 3HaHUU https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME 68
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9 KVIIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne uudpoBbIe
Tema ypoka Konrpoabubie | IIpakTuyeckue
n/n Bceero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchbl
[lepnonnueckwuii 3akoH. [leprnoanueckas
crucTeMa XMMHUYECKuX 3yiemMeHToB /. U 1 bubmmorexa [IOK
o https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB
XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 bubamorera LIOK
P P https://m.edso0.ru/00adb6b6
MEepPHO0B
Knaccudukanus 1 HOMEHKIaTypa 1 bu6nmoreka [IOK
HEOPraHUYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2
Buabsl XuMHUEeCKON CBSI3U U THITBI 1 bubmuorexa [IOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbhas padora Nel no Teme
«IToBTOpenue u yriydiaeHue 3HaHUHI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kjacca»
Krnaccugukanms XuMH4ecKUX peakiui mo 1 bu6nuorexa LIOK
pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[lonaTHE 0 CKOPOCTU XUMHUYECKOHN PEAKIINH.
bubmuorexa [IOK
IloHATHE O TOMOT€HHBIX U F€TEPOTE€HHBIX 1
https://m.edsoo.ru/00adbe9a
peakuusax
[lonsATHE O XUMUYECKOM PaBHOBECHHU.
@axTopsl, BIUAIOIIKAE HA CKOPOCTh 1 bu6nmoreka [IOK
XUMUYECKON PEAKLIUHU U MTOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS
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9 OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIE bubnmoreka [JOK
peakiuun https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIIUTUYECKON JUCCOLUALINH. bu6numorexa LIOK

10
CunbHble U crabble AIEKTPOIUTHI https://m.edso0.ru/00adcd68

11 HNonnublie ypaBHEHHsI peaKIuit bubmmorexa [JOK

yp peartt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U OCHOBAaHMIA
12 B CBETE Ipe/CTaBICHUN 00 bubmmorexa [IOK
e N https://m.edso0.ru/00add5d8
AIEKTPOJIUTUYECKON AUCCOLIAIITT
XHWUMUYECKUE CBOMCTBA COJIEH B CBETE
13 MpeACTaBICHUN 00 AIMEKTPOTUTUIECKON bubamorexa [IOK
pell P https://m.edsoo.ru/00add8b2
JTUCCOIUAIINN
14 [lonsitue o rugponuse coneit bubmmorexa [IOK
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 O0600611eH1Ee U cUcTeMaTU3alys 3HaHUH
HHCHHE 1 CHETEMATHIAMIA SHATHT https://m.edsoo.ru/00addd12

16 [paktuyeckas padora Ne 1. «Permenune bu6numorexa [IOK
JKCIEPUMEHTANIBHBIX 33129 https://m.edsoo.ru/00addbfa
KonTponbnas pabora Ne2 o teme

17 «INEKTPOTUTHICCKAS TUCCOITAAITNS bubmmorexa [IOK

P A LA https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIMK B paCTBOPax»

18 OO01mas xapakTepucTUKa raJoreHOB. bubmuorexa [IOK
XuMHYECKHEe CBOMCTBA HAa MpUMEPE XJIopa https://m.edsoo.ru/00addfe2
Xnopooaopod. ComnsiHast KUCIIOTa,

19 XUMUYECKHE CBOMCTBA, MOJTyYEHUE bubmorexa LIOK

> oMYA ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [IpakTrueckas padora Ne 2 o Teme bubnmoreka [JOK

«[TomyyeHnue CoIIHOM KUCIOTHI, U3yYEHUE €&

https://m.edsoo.ru/00ade348
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CBOMCTBY

Breraucnenus 1o YPaBHCHUAM XUMHUUYCCKHUX

bubmuorexa [IOK

21 €aKIM, eClI OMH U3 PCarcHTOB JaH B
peaxtt A P A https://m.edsoo.ru/00ade488
H30BITKE
29 OO6mas xapakTepucTuka 31eMeHToB VIA- bubnmoreka [JOK
IpyHIbI https://m.edsoo.ru/00ade64a
AnoTpomnHbIe MOIU(DUKAIINH CEPHI.
23 HaXO)KI;[eHI/Ie CEPEI Hq;é coez[HHeIIJ{HIZ B bubmorexa [IOK
P N https://m.edsoo.ru/00ade64a
npupoie. XUMUYECKHE CBOWCTBA CepPhI
CepoBogopoi, cTpoeHue, Gpu3nyeckue u bubnmnoreka [IOK
24 o
XUMHUYECKHE CBOKCTBA https://m.edso0.ru/00ade802
25 Oxcunsl cepsl. CepHast KUCIIOTA, (hU3HUECKUe bubmuotexa [IOK
Y XMMHYECKHUE CBOMCTBA, MPUMEHECHUE https://m.edsoo.ru/00adea28
XUMUYECKHE peaKllny, JiexKallle B OCHOBE
26 MIPOMBIIIIEHHOTO ClI0co0a MoTy4eHus bubnuorexa LIOK
CEpPHOU KUCIIOTHI. XMMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIIel Cpeibl COEAMHEHUSIMH CEPbI
97 Brruucnenue maccoBoil 1011 BBIX01a bubnmnoreka [JOK
MIPOYKTA PEAKIINKU https://m.edsoo.ru/00adec8a
OO01mmas xapakTepucTuKa dJIeMeHTOB V A-
28 rpynmsl. A30T, paCIIPOCTPaHEHUE B IIPUPOJIE bubmorexa [OK
PYHIEL » Pactipoctp . PHpOAe, https://m.edsoo.ru/00adeca6
¢buznyeckre U XUMHUYECKUE CBONCTBA
29 AmMuax, ero puznyecKkue 1 XuMUYecKue bubnmnoreka [JOK
CBOMCTBA, IIOJIyYEHHE U IPUMEHEHHE https://m.eds00.ru/00adf004
[Ipaktuyeckas padora Ne 3 o Teme
30 «[Tonyyenue aMMuaka, U3ydeHue ero bubmmorera LOK
L 1Y https://m.eds00.ru/00adf180
CBOMCTB»
31 A3o0THas KuCioTa, e€ pusmueckue u bubmmorexa LIOK
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XHUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adf306

Hcrnonb3oBaHne HUTPATOB U COJIEH aMMOHUS
B Ka4eCTBE MHUHEPAILHBIX YIOOPEHHH.

bu6nuorexa [IOK

32
XHUMHUUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH https://m.edsoo.ru/00adf518
Cpellbl COeIMHEHUSIMHU a30Ta
®docdop. Oxcun pochopa (V) u pochopnas
33 KHCJIO0Ta, (GU3NYECKHE U XUMUIECKHE bubmmorexa LOK
L https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJy4YECHUE
HcnonwszoBanue ¢pocdaToB B KauecTBE
34 MUHEPAJIbHBIX yI00peHHid. 3arpsi3HeHne bubamorera LOK
p N yA0OP - Jarp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
Yraepon, pacnpoCcTpaHEHHUE B IIPUPOJIE, bubnuoreka [IOK
35 .
¢buznyecKkrue U XUMHUYECKUE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepoaa, ux pusudeckue u
36 XUMHYECKHE CBOMCTBA. DKOJIOTHUCCKHUE bubmuorexa [IOK
poOJIEMBl, CBSI3aHHBIE C OKCHUIOM YIIIEpo/ia https://m.edsoo.ru/00adfebe
(V)
37 VYronbHas KUCIOTa U €€ CoNn bubmorexa LIOK
https://m.edso0.ru/00ae006c
[IpaxTrueckas padora Ne 4 o Teme
38 "[TomydeHue yrieKucioro rasa bubmmorexa LOK
. r ' " https://m.edsoo.ru/00ae027e
KauecTBenHnas peakuus Ha kKapOOHAT-UOH
39 [lepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX bubnmoreka [JOK
BEIIECTBAX KaK O COEMHECHUAX yIiIepoia https://m.edsoo.ru/00ae054e
40 Kpemnuii u ero coenunenust buommorera LOK
P s https://m.edso0.ru/00ae080a
41 [IpaxkTrueckas pabora Ne 5. Pemenue bubnmoreka [JOK

OKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEME

https://m.edsoo0.ru/00ae0bf2
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«Baxaenme HeMeTamIbl U uX COCIUHCHUA

KonTponbnas padora Ne3 no teme

bu6nuorexa [IOK

42 «Baxnelinme HeMETaJUIBEL U UX COSIUHEHUS) https://m.edsoo.ru/00ae0el8
OO0mas XxapaKTepUCTHKa XUMUIECKUX

43 3JIEMEHTOB — METaJUIOB. MeTajuindeckas bubmuorexa [IOK
CBA3b U METAJUINYECKAs] KPUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
peméTka. Pu3nuecKue CBOMCTBAa METAIIOB
XUMHUYECKHE CBOMCTBA METAJLIOB.

44 DNEKTPOXUMHUECKHIA Psii HAMTPsHKeHUN bubmorexa LIOK

https://m.edso00.ru/00ae1156
METaJIJIOB
OO6mmme cnocoObI MOTYICHHS] METAIIIOB.

45 CrnnaBel. BeranciaeHus o ypaBHEHUSIM bu6nmoreka [IOK
XUMUYECKHUX PEAKLUHN, €CIIU OUH U3 https://m.edso0.ru/00ae1156
peareHTOB COJAEPKUT MPUMECH

46 [lonsiTue 0 KOppPO3UU METAIIIOB bubmworexa LIOK

https://m.edsoo.ru/00ae1278
bubmuorexa [IOK

47 IHemotmere MeTanet https://m.edsoo.ru/00ae14b2

48 OKcHIbl ¥ THIAPOKCUIBI HATPUS U KAJTHS bubmmorexa [OK

https://m.edsoo.ru/00ae14b2

49 [I{enouHO3EeMENBHBIE METAIIBI — KaIBIIUN U bubmuorexa [IOK
MarHui https://m.edso00.ru/00ae15e8

50 Baxueiimue coefTMHEHNS KAJIBLIUA bubmmorexa [OK

https://m.edso0o.ru/00ae15e8

51 O00011eHNEe U CUCTEMATU3AIMsI 3HAHUHA

. n bubnmnoreka [JOK
52 JKécTtrocTh BOJBI M CITOCOOBI €€ yCTpaHeHHS htts://m.eds00.ru/00ae 1886
53 [IpaxTrueckas padora Ne 6 mo Teme bu6nnoreka [IOK



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

"X€&cTKoCTh BOJBI U METO/BI €€ YCTpaHEHUS"

https://m.edsoo.ru/00aelae8

. bubnuotexa [IOK
>4 AJTIOMHHHIA https://m.edSO(I)_.[ ru/00aelc64
55 AmdorepHbIe CBOICTBA OKCHIA bu6nnoreka [IOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubmuotexa [JOK
% Aeneso https://m.edsoé.l ru/00ae1d86
57 Oxkcunpl, ruipokcuibl u conu xxenesa (1) u bu6nuoreka [IOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3aIUs 3HAHUN
[IpaxkTrueckas padbora Ne 7. Pemenue
59 SKCHEPUMEHTAIbHBIX 3314 110 TEME bubmorexa HOK
«BaxHel1rie MeTaIbl U UX COSAMHEHUSDY https. //m.2tls00.1u/003e 308
Brruucnenust mo ypaBHEHHUSM XUMHUYECKUX
€aKIIMii, €CJIM OJIMH U3 PEareHTOB JaH B
60 EI36I>E"KC’I/IHI/I CO}iIep)KI/ITIl)'IpI/IMeCI/I. " bubmmorexa LOK
BbIuncieHuss MaccoBOil 10JIM BBIXOA httpss /w500, 04 1 750
MIPOJYKTa peakuu
61 O00011eHNEe U CUCTEMAaTU3ALM 3HAHUI
62 KonTponbHas padora Ne4 o teme
«Baknelimue MeTamIbl U UX COSTUHECHU
63 BemiectBa 1 MaTepuainbl B IOBCETHEBHOM bubnmoreka [JOK
JKA3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arpsi3sHEHNE OKPYKaroen bubnunoreka [IOK
cpeabl https://m.edso0.ru/00ae4270
65 Ponb xuMuM B pelieHnn IKOIOTUYECKUX bubnmoreka [JOK
podaem https://m.eds00.ru/00ae4270
66 PesepBHeIit ypok. O000IICHHE 1 bubnmoreka [IOK
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CUCTCMAaTHU3alusia 3HaHHUH

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

67 PesepBHblit ypok. O60011eHNE 1 1 bubnuorexa LIOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PesepBHelit ypok. O6001ICHHE U 1 bubnmoreka [JOK
cUcTeMaTU3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYEHUKA

* Xumus, 8 kinacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnankor C.A.,
AxnmonepHoe obmiectBo «M3aarenbcTBo «IIpocBemnienne
* Xumus, 9 kiacc/ 'abpuensia O.C., Octpoymos WU.I'., Cnagkos C.A.,

AxmonepHoe obmectBo «M3narensctBo «IlpocBenieHue»

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. ITocobue «IIporpamma oCHOBHOI'O OOIIero 0Opa3oBaHUs MO XUMUHU. 8—9
kiaccel. ABTopsl O. C. I'abpuensn, A. B. Kymmosa - M.: Ipoda, 2013

2. Xumus. 9 kiace: yueOHUK 17151 001meo0pazoBarenbHbix yupexaeHuit /O.C.
lNabpuensn.- M.: [lpoda, 2014.- 319 c.: un.

3. I'abpuensn O.C., Bockoboinukosa H.I1., SAmrykoBa A.B. «HacTtonbHas kaura
YUHUTENS XUMHH, 9 Kacey», MeToauueckoe nocodue. M., Ipoda, 2009 r.

4. T'abpuensu, O. C. Xumus. 9 kinacc: KOHTPOJIbHBIE U TIPOBEPOUHBIE pabOThI K
yueonuky O.C. I'abpuensna «Xumus» — M.: JIpoda, 2007 r.

5. I'abpuensn O. C., Cnankos C.A., Xumus. 9 kiacc: padodasi TeTpajp K
yueOnuky O. C. 'aGpuensina — M.: [lpoda, 2013.-221c.

6. l'opkoenko M.IO. [Toypounsie pazpaboTku 1o xumuu K yueonuky O.C.
["abpuensna, M. «Bakoy, 2008 r. — 368c.

7. Ps6oB, M. A. Tectsl o xumuu K yueOHuky O. C. ['abpuensina «Xumus.



O9xnacc » — M.: «Dk3ameny, 2010 r.

8. I'abpuensan O.C., Pyno H.H., Tomcynos B.W. Xumuyeckuii 5KCTIEpUMEHT B
mkone. 9 kimacc. M., [Ipoda, 2005 r.

9. I'abpuensan O.C., SAmykoBa A.B., Pabouas Terpans 9 ki. O.C. 'aGpuensian
«Xumus, 9 kinacey. M., Ipoda, 2011 r.

10. lykaino A.Jl. «TemaTuueckue Urpsbl MO XUMUKY», METOJANYECKOE TTOCOOUE
115t yaurens, Mocksa, 2004r.

11 . «Xumus. 9 knacey. [Toypounsie mianst o yueouuky O.C. ['abpuensna.
cocrasutenb B.I'.Jlenucosa, Bonrorpaz, 2009r.

12. O.C.I'abpuensia, N.I'. OctpoymoB «M3ydaem xumuto B 9 knaccey,
Junaktrdeckoe mocodue, M., «bJIMK u Ky, 2003r.

13. Hekpacosa JI.U. «Xumus. 9 knacc. Kaprouku 3aganuniin.- Caparos: Jluien,

2008.- 128c.

IHUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

1. «Equnas xomnekius LHudppossix ObpazoBatensHbix PecypcoBy» (Habop

g poBbix pecypcoB k yueoOHukam O.C. ['abpuensna) (http://school-
collection.edu.ru/).

2. http://him.1september.ru/index.php — xypran «Xumusy.

3. http://him.1september.ru/urok/- Marepuaisl k ypoky. Bce paboThl, Ha OCHOBE

KOTOPBIX CO3/IaH CalT, OBLIN OMyOJIMKOBAHBI B )KypHaJe «XUMUs». ABTOPaMH



caiita rpojenana 0oJbinas padoTa 1Mo CHCTEMaTU3UPOBAHMIO Fa3eTHBIX CTATEH ¢
y4ETOM MIKOJIBHOM Y4eOHOM ITporpaMMBl 1o peameTy "Xumus'".

4. www.edios.ru — Dimoc — HeHTp JUCTAHIIMOHHOI0 00pa30BaHuUs
5. www.km.ru/education - yueOHbIe MaTepHaibl U caoBapu Ha caite «Kupwut n
Medoamii»

6. http://djvu-inf.narod.ru/ - saexTporHas OnbIHOTEKA

7. http://olimp.distant.ru/ - gucraHnrOHHAS ONMMIIMA/A IIKOJILHUKOB, 3aaHUS 1
OTBETHI.

8. http://www.alhimik.ru - mone3nsie coBeThl, 3PPEKTHBIE ONBITHI, XUMUIECKHE
HOBOCTH, BUPTYaJILHBIA PETICTUTOP.

9. http://www.alleng.ru/edu/chem6.htm - onumnuaae Mo XUMUH, 3a7a9d U
3aJIaHus OJIMMITHA]T TI0 XMMHH Pa3IUIHBIX JIeT (C OTBETAMU U PEIICHUsIMH, U 0e3
OTBETOB).

10. http://www.chem.msu.su/rus/olimp - 3agaun XUMUYECKUX OJIMMITAA]T.
MexayHapoaHsle onuMIIaasl, MeHaeneeBckas onummnuana, XuMHUKO-
MaTeMaTHYECKUE OJUMIINA/IbI, Bcepoccuiickiue oNMMMITHA bl IKOJIb-HUKOB T10
xumun. Marepuansl 1997-2004r. B 601bITHHCTBE ClTy4yaeB 3aJaHus ¢
peleHus MU, Kak paBmio, popmata pdf, He 3a0yapTe mocTaBUTH cebe 000
Acrobat Reader.

11. tasks.ceemat.ru - kHUTa-3aIaYHKK, T MOXKHO HANTH 3a/IaHUs C Pa3INIHBIX
OJIUMITHAJT K TYPHUPOB IIKOJIb-HUKOB 0 XUMHHU. J{JIs1 IIIKOJLHUKOB M YIUTEIICH,

3aHMMAaromuxcs HOHTOTOBKOﬁ IMKOJBbHHUKOB K OJIMMITHaJ1aM






