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INOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1o XuMUM Ha ypOBHE OCHOBHOTO 00I11er0 00pa3oBaHUs COCTaBJICHA
Ha OCHOBE TpeOOBaHMII K pe3yapTaraM OCBOEHHS OCHOBHON 00pa3oBaTeibHON
IporpaMMbl OCHOBHOIrO o0miero oOpasoBanus, npeactaBieHHbix B GT'OC OO0O, a
TaKkK€ Ha OCHOBe (enepanbHONM padouell MporpaMMbl BOCHUTAHUS U C YUYETOM
KOHLICNIIMK MPENOoJaBaHusl y4dyeOHOro npeaMera «XHUMHs» B 00pa30BaTEIbHBIX
opranu3zanuax Poccurickon Oenepaunm.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJMETA
«XHUMMUSA»

[IporpaMMa 1o xumMuM Aa€T TPEACTABICHHUE O LENAX, OOIIeH cTpareruu
o0yueHHs, BOCIIUTAHUS U Pa3BUTHUS 00y4arOUUXCA CPEICTBAMU Y4€OHOrO MpeIMeTa,
YCTaHABIMBAET  00s3aT€IbHOE  IPEIMETHOE  COJAEp)KaHUE, IMPeayCMaTpUBaeT
pacupeseseHue €ero Io KilaccaM M CTPYKTYpUPOBAaHHME II0 pas3jieiaM M TeMaM
OporpaMmbl MO  XHMHH, OINpEAENAeT KOJIMYECTBEHHbIE U  Kaue€CTBEHHbIC
XapaKTEPUCTUKHU COAEpKaHUs, PEKOMEHAYEMYIO IOCJIEI0BaTeIbHOCTh HW3YyYEHUs
XUMHH C YYETOM MEKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JOTHMKH Y4€OHOTO
npolecca, BO3PACTHBIX OCOOEHHOCTEH OOy4YarolIMXCs, OMPENENSieT BO3MOXXHOCTH
npeaMeTa Uil peaju3aluu  TpeOOBaHUM K pe3yjpTaraM OCBOEHMSI OCHOBHOM
o0pa3oBaTeIbHON MPOTPaMMBI Ha YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHUs, a TaKKe
TpeOOBaHMI K pe3ynbTraTaM 00yuyeHHs] XMMUU Ha YPOBHE LIEJeil 3yueHus npeaMeTa u
OCHOBHBIX BHJIOB YYE€OHO-IIO3HABATEJIbHON JIEATENBHOCTH OO0ydYarolerocs Io
OCBOEHUIO Y4eOHOI0 COAEP/KAHHUS.

3HaHME XUMHUHU CIY>KUT OCHOBOM mis (OPMHpPOBAHUS MHUPOBO33PEHUS
00yy4aromerocsi, €ro NpeJACTaBICHUN O MaTEpPUaJIbHOM E€IMHCTBE MUPA, BaXKHYIO POJIb
urpaiot GopMupyemMble XUMHEH MPEACTaBICHUS O B3aUMOIPEBPALLIEHUSAX YHEPTHUHU U
00 3BOJIOLMU BEHIECTB B MPUPOAE, O MYTAX pElEHUs DOoOaIbHBIX MpodiieM
YCTOMYMBOIO pa3BUTHUSl YEIOBEYECTBA — CBHIPHEBOM, HIHEPreTUUYECKOW, MUILEBON U
HKOJIOTMUYECKOM 0€30IacHOCTH, MPOOIEM 31paBOOXPaHEHHUS.

N3yuenne xumun:

CIOCOOCTBYET peajn3alliy BO3MOKHOCTEH /11l caMOpa3BUTUS U (POPMUPOBAHUS
KyJIBTYPbI IMYHOCTH, €€ 0011el U (PyHKIMOHAIBHON rPaMOTHOCTH;

BHOCUT BKJIaJl B (POPMUPOBAHHE MBIIIJIEHUS W TBOPUYECKUX CHOCOOHOCTEH
oOyyaromuxcsi, HaBBIKOB MX  CAaMOCTOATEIbHOM  y4eOHOM  JAESITEIbHOCTH,
HKCIIEPUMEHTAIbHBIX W  HUCCIIEAOBAaTEIIbCKMX YMEHUM, HEOOXOIMMBIX Kak B
NOBCEHEBHOM JKU3HU, TaK U B TPO(PECCUOHAIBHON JESTENbHOCTH;

3HAKOMUT €O CHeHUu(UKOM HAyyHOro MBILIUICHUS, 3aKjIaJblBa€T OCHOBBI
LEJIOCTHOIO B3MIAJ1a HA €IMHCTBO MPUPOJBI U YEIIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUH €CTECTBEHHOHAYYHOU IPAMOTHOCTH 00YyYarOIIUXCS;

CIIOCOOCTBYET (hopMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K
€CTECTBEHHOHAYYHbIM 3HAaHHSM, K IPHUPOJAE, K YEJIOBEKY, BHOCHT CBOW BKJIAa B
HKOJIOTHYECKOE 00pa30BaHnEe O0YJarOIINXCS.

JlanHbple HampaBiieHUs B OOYYEHMHM XHMHHM OO0ECNeuYMBarOTCsA crenuduKon
colepXaHusi ~ y4eOHOro  mpeaMeTa,  KOTOPbI  sIBIETCS  MEJaroru4ecku



aJanTHPOBAaHHBIM OTpa)keHHWEM O0a30BOM HAayKH XMMHUHU HAa ONpPENEIEHHOM JTamne eé
pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO 0OILIEro oOpa3oBaHHsS OPUEHTUPOBAH HA
OCBOCHHE OOy4YalOIIMMUCS CUCTEMBl TEPBOHAYAIBHBIX MOHATHI XHMHH, OCHOB
HEOPraHUYECKOM XMMHUH U HEKOTOPBIX OTIEJIBbHBIX 3HAYUMBIX MIOHATUN OPraHUYECKOM
XUMUHU.

CrpykTypa coiepkKaHUs HpOrpaMMbl MO XUMHH C(HOPMHPOBaHA Ha OCHOBE
CUCTEMHOro mnonxoaa K e€ m3yueHnto. Conep:KaHue CKIAIbIBAETCA W3 CHCTEMBI
HNOHATUM O XMMUYECKOM JJIEMEHTE U BELIECTBE U CUCTEMBI IOHATUN O XMMHUYECKOU
peakuuu. OO0e 3T cHCTEMbl CTPYKTYPHO OpraHHM30BaHbl IO MPUHLUITY
IIOCJIEAOBATEIBHOTO Pa3BUTUS 3HAHWM HA OCHOBE TEOPETHYECKUX MNPEICTABICHUN
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS,;

— Ilepuoanueckoro 3axkona [{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHS O CTPOCHUM aTOMa U XUMUYECKOU CBSI3H;

— MpeACTaBIEHUIN 00 IEKTPOIUTUYECKON AUCCOLMAIINH BELIECTB B PACTBOPAX.

Teopernueckne 3HAHUSA  PACCMATPUBAIOTCS HA OCHOBE  OMIIMPUYECKHU
MOJTYYEHHBIX U OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEIOBATEIIBHO OT OJHOTO
YPOBHS K JIpYroMy, BBINOJIHSAA (YHKIIMM OOBSICHEHHUS] M MPOTHO3UPOBAHUS CBOICTB,
CTPOEHUSA M BO3MOYKHOCTEM NMPAKTUYECKOTO NPUMEHEHMS U IOJYyYECHUS M3y4acMbIX
BEILECTB.

OcBoeHue  mporpaMmbl MO  XHMHH  CIIOCOOCTBYeT  (pOPMHUPOBAHHIO
IIPEACTABIEHUS O XUMUYECKOM COCTABIIAIOLIEH HAyYHOW KAPTUHBI MUpPA B JIOTHUKE €€
CUCTEMHOW NPHUPOABI, HEHHOCTHOIO OTHOUIEHWS K HAydYHOMY 3HAHUIO U METOAAM
IIO3HAHUA B HayKe. M3ydeHne XUMUM NPOUCXOAUT C IPUBJICYCHUEM 3HAHUM U3 paHee
M3YYEHHBIX Y4eOHBIX peaMeToB: «OKpyxaromui Mupy», «bruonorus. 5—7 kimacce» u
«Pusuka. 7 Kinace».

[Ipu u3yueHun XuMuu TPOUCXOAUT GOPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKOU
HayKH Kak OOJacTH COBPEMEHHOIO €CTE€CTBO3HAHUS, MPAKTUYECKON AESATEIbHOCTH
YyeloBeKa M KakK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KYyJABTYphl. 3ajada y4eOHOro
IpeaMeTa COCTOUT B (POPMUPOBAHUHM CHUCTEMbI XUMUYECKUX 3HAHUN — Ba)KHEUIINX
(akTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKUX IOJIOKEHUH, NOCTYMHBIX 0000IIEeHUN
MHPOBO33PEHYECKOr0 XapaKkTepa, si3bIka HAyKH, B IPUOOUIEHUU K HayYHbIM METO/IaM
NO3HaHWSI NpPU W3YYEHHWU BELIECTB M XUMHUUYECKUX peakuuid, B (OPMHpPOBaAHUM U
pPa3BUTUHU MO3HABATEIbHBIX YMEHUN U UX NMPUMEHEHHH B y4eOHO-IIO3HABATEIbHOU U
y4eOHO-UCCIIEIOBATENLCKOM  JESTENbHOCTH, OCBOEHMM MpaBWJ  0E€30MacHOro
oOpallieHus ¢ BeIlleCTBaMU B TOBCEIHEBHOM JKU3HHU.

HEJIM U3YYEHUSA YYEBHOI'O ITPEIMETA «XUMMUA»

[Ipn u3ydyeHMH XUMUK Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs Ba)KHOE
3HaueHHe NMPHOOPENN TaKue LEeIH, KaK:

— (opMUpOBaHHE HHTEUIEKTyaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K
caMO0Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEILHOMY TPUHSATHIO pEIICHUH,
CHOCOOHOM aAanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;



— HampaBJIEHHOCTh OOYYEHHsI HAa CUCTEMAaTUYECKOe MPUOOIIEHNE 00ydatoInXCs
K CaMOCTOSITENIbHOM MO3HABATENbHOU JESITENIbHOCTH, HAYYHBIM METOJaM IO3HaHUS,
(bOopMUPYIOIIMM MOTHBALIMIO U Pa3BUTHE CTOCOOHOCTEN K XMMUU;

— o0ecrnieueHne YCJIOBHM, CIIOCOOCTBYIOIMIUX MPUOOPETCHHIO OOYYaIOIIUMUCS
OTMbITa PA3HOOOPAa3HOW JESATENbHOCTH, MO3HAHUS W CaMOMO3HAHUSA, KIIFOYEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETEHIMH), UMEIOIIMX YyHUBEpPCaIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUJOB JCSITEIBHOCTH;

— ¢opmupoBanue o0med  (YHKIMOHAIBHOM W €CTECTBEHHOHAYYHOMU
IPaMOTHOCTH, B TOM YHCJI€ YMEHUN OOBSICHATH U OIICHUBATh SBJICHUS OKPY>KAIOIIIETO
MUpa, UCTIOJIb3YS 3HAHUS U OIBIT, TOJYYCHHBIE TIPH U3YUYEHUU XUMUH, IPUMEHSTHh X
IpU pelIeHUuH MPoOIeM B MOBCEAHEBHOMN )XKM3HHU U TPYIOBOU JACSITEILHOCTH;

— (opMupoBaHuEe y 00y4arOIMIUXCSI TYMAaHUCTUYECKUX OTHOIIEHUMN, TOHUMAaHUS
LEHHOCTH XWMUYECKUX 3HAHUU ISl BBIPAOOTKH HKOJIOTMUYECKH Ies1eco00pa3Horo
MOBEJICHUS B OBITY M TPYAOBOH JIEATEIHHOCTH B LENSIX COXPAHEHHs CBOETO 3/I0POBbS
Y OKPY KaroUIen MPUPOIHOMN CPEebl;

—pa3BUTHE MOTHBAIMM K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHS OOIIEUETIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY TIPOWIISI U HANIPAaBICHHOCTH JATbHEUIIIETO 00ydeHusI.

MECTO YYEBHOI'O IPEIMETA «XUMMUS1» B YYEBHOM IIJIAHE
OO6miee 4ncIo YacoB, OTBEAEHHBIX JIJIsl M3yUYEHUS XMMHUHU Ha YPOBHE OCHOBHOTO
ob1ero o6pa3zoBanus, coctapiset 70 yacos: B 8 kiacce — 35 yacoB (1 yac B Hezeno),
B 9 kyacce — 35 yacos (1 gac B HezeNO).



COAEPKXAHME YYEBHOI'O IIPEJIMETA

8 KUIIACC

IlepBoHaYaIbHBbIE XUMHYECKHE MOHATHSA

[Ipenmer xumun. Ponb XMMUM B )KM3HU YETIOBEKAa. XUMHUSI B CUCTEME HAYK.
Tena u BemecrBa. Duznyeckue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE
BeulecTB. [loHsaTHE O MeTOmax MO3HAHWS B XUMHUM. UHCThIE BELIECTBA U CMECH.
CrocoObI pa3aeneHus: CMECEH.

ATOMBI U MOJEKYJIbl. XHUMHYECKHE 3JIeMEHThl. CHMBOJBI XHUMHUYECKUX
arieMeHTOB. [IpocThie U clloKHBIE BEIIECTBA. ATOMHO-MOJIEKYIISIPHOE YUEHUE.

Xummueckas Gopmyrna. BaleHTHOCT aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOcTaBa BeulecTB. OTHOCHUTENbHAS aToMHas macca. OTHOCUTENbHAsS
MOJIEKYJIsIpHAs Macca. MaccoBast 0151 XMMHUYECKOTO 3JIEMEHTA B COCIUHEHUH.

KonnuectBo BemectBa. Monbs. MonsipHas Macca. B3auMocCBsI3bp KOIMYECTBA,
MacCchl W 4YHCIA CTPYKTYpHBIX e€AWHUIl BemiecTBa. Pacuérel mo Qopmynam
XUMHYECKHUX COCIUHEHUM.

du3nuecKkre U XMMUYECKUE SIBICHUSI. XUMHUUYECKas Peakiusi U €€ MpU3HaKHU.
3aKkOoH COXpaHEHHUs MacChl BEHIECTB. XUMUUYeCKHe ypaBHeHMs. Kiaccudukarus
XUMUYECKUX PeaKkiuid (COeIMHEeHUs, Pa3IOKEHUsI, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOW MOCY/IOH, MpaBujiaMu paboThl B jabopaTopuu U
npuémMamMu oOpaiieHus ¢ J1abopaTOpHBIM O0OpPYJOBAaHUEM, U3YUEHUE U OMUCAHUE
bu3nYecKuX CBOMCTB 00OpasloB HEOPTaHWYECKHX BEIICCTB, HAOIIOACHUE
¢u3nueckux (MJIaBleHUWE BOCKA, TasHUE JbJA, pacTUpPaHUE caxapa B CTYIIKE,
KUIIEHHE W KOHJEHCAIMS BOJbI) U XUMHUYECKHX (TOPEHUE CBEYH, MPOKAJTUBAHUE
MEIHOW MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTOM) SBICHUH, HAOMIOEHNE U
OMHUCAaHKWE TMPU3HAKOB MPOTEKAHUS XHUMHUYECKUX peaklMil (pas3ioxkeHue caxapa,
B3aMMOJICHCTBUE CEPHON KHUCIOTHI C XJIOPUIOM Oapuisi, pazioKeHUEe TUIIPOKCHUIA
meau (I) mpu HarpeBanuu, B3auMoJelicTBHE keme3a ¢ pactBopoM conu meau (ID),
U3y4YeHHEe CIOCOOOB pa3feieHus CMEeCEi: ¢ MOMOIIbI0 MarHuTa, (GUIBTPOBAHUE,
BbINIApUBAHUE, TUCTUIUIALMS, XpoMaTorpadusi, IpOBEIEHNUE OUYMCTKH MOBAPEHHOMN
comu, HaOMIONEHME W OMHCAaHWE  PE3YJBTaTOB  TPOBEICHUS  OINBITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHs MAacChl, CO3JAHUE MOZENEH MOJEKYII
(ImapocTepKHEBBIX ).

BaxHeilne npeacTaBUTeId HEOPraHMYeCKUX BelecTB

Bosayx — cmech razoB. CocraB Bo3ayxa. Kucinopox — 271€MEHT U IpoCToe
BeniecTBo. HaxoxzaeHue kuciopoga B Mpupoie, (PU3NUECKUe M XUMHUYECKHE
cBoiictBa (peakiuu rtopenwus). Oxcuapl. [Ipumenenne xucmopoma. CrocoObl
MOJIyYeHUs KHUCJopoAa B Jiaboparopud © IpoMblluieHHOCTU. KpyroBopor
Kucnopona B npupoze. O30H — auIoTpoIiHas Moau(PUKaIMs KUCIOPoAa.

TermmoBoit >PdeKkT XUMUYECKON pEakIuu, TEPMOXUMHUYECKHUE YpPaBHEHHSI,
9K30- M DHIAOTEPMHUYECKHE peakUuH. TOIUIMBO: yroib M METaH. 3arpsi3HEHUE
BO3/yXa, YCUJICHUE TAPHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIIOA.

Bonmopon — »smemeHT M mpocroe BemectBo. Haxoxaenue Bomopona B
npupone, GuU3MYeCKue MW XUMHYECKHE CBOWCTBA, MPUMEHEHUE, CIOCOObI
nosryyeHus. Kucnotsl u conu.

Mounsipablii 00bEM 1a30B. Pacy€Thl M0 XUMHYECKUM YPABHEHUSIM.



duznyeckre CcBoWcTBa BoAbl. Boma kak pactBoputesb. PacTBOpHI.
HacpiieHHble M HEHACBINIEHHBIE PACTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 1o BenlecTBa B pacTBOpe. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBaHUSI.
Pone pacTBOpOB B mpupolie U B KU3HU 4esioBeKa. KpyroBopoT BOAbI B MPUPO/IE.
3arpsi3HEeHHE NPUPOIHBIX BoA. OXpaHa U OUMCTKA TPUPOIHBIX BOJ.

Knaccudukanus neopranumdeckux coeauHeHuit. Oxcunbl. Knaccudukanms
OKCHJIOB:  coyieoOpasyromue  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W
HecosneoOpazyromne. Homenknarypa okxcunoB. duznueckue W XUMUYECKHUE
CBOMCTBa OKCUAOB. [lomyueHue okcuaoB.

OcHoBanusi. Krnaccubukanuss OCHOBaHWIA: WIENOYM W HEPACTBOPUMBIC
ocHoBaHMs. HomeHknarypa ocHoBaHuid. PU3NYECKHME W XUMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHrne oCHOBaHUM.

Kucnorel. Knaccudukanus xucnor. Homenknarypa kucior. duszndeckue u
XMMHUYECKHE CBOMCTBa KHCHOT. Psn axkruBHoctm MetamwioB H. H. bekerona.
[Tony4yenue Kucior.

Comu. Homenknarypa comneil. @u3NUecKre U XMMHUYECKHE CBOMCTBA COJIEH.
[Tonyuenue comnen.

I'eneTnyeckas CBsI3b MEXKAY KIaCCAMU HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuit IKCnepumenm:

KAaYECTBCHHOE OIMPEAECIICHUE COAECPKAHUS KHUCIOpPOAa B BO3/yXE, MOTyUYEHHUE,
cobupaHue, paclo3HaBaHWE M HW3YYEHHE CBOWMCTB KHUCIOPOJa, HaOII0ACHNE
B3aUMOJICHCTBHS BELIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHHS U
MpeKpalleHus TopeHust (moxapa), O3HAKOMJICHHME C O0Opa3laMu OKCHUAOB U
OTMMCAaHWE WX CBOMCTB, IMOJY4YEHHE, COOMpaHUEe, pacClO3HABaAaHWE W HU3Yy4YCHUE
CBOMCTB Bozopoaa (TopeHue), B3auMojaercTBue Bomopoaa ¢ okcuaom meau (II)
(BO3MOXXHO HCIIOJI30BAHKME BUCOMATEPHAIOB), HAOMIOMEHNE 00pa3IlloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBAHHE OCOOCHHOCTEH pAaCTBOPEHUsI BEIIECTB C
pPa3IMYHON PAcTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEIEIEHHON
MAacCOBOM JOJIE PACTBOPEHHOIO BEMIECTBA, B3AUMOACHCTBUE BOJBI C METANIAMU
(HarpueM W KanmblMeMm) (BO3MOXHO  HCIIOJIb30BaHHWE BHJIEOMAaTEPHAJIOB),
UCClIeloBaHUE O0pa3l0oB HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB,
HaOJI0/ICHNEe MU3MEHEHUS! OKPACKU MHJIUKATOPOB B PACTBOPAX KHUCIIOT W IIEJIOYEH,
u3ydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pactBopoM cepHOM KHUCIOTHI,
KHCIIOT C METajUlaM{, PEaKIUil HEeWTpaau3aluu, NOJyYEeHUE HEpPacCTBOPUMBIX
OCHOBAaHWM, BBITECHCHUE OJHOIO METAJUIA APYTHM W3 PACTBOPA COJIM, PEIICHUE
SKCIEPUMEHTAIIBHBIX 3a7ad 1o TeMme «BaxkHelmme KIacchl HEOPraHUYECKHUX
COEIMHEHU.

Iepuonuvecknn 3akoH u Ilepumoamyeckas cucremMa XUMHYECKHX
yiemenToB JI. WU. MenngeneeBa. Crpoenne aroMoB. XMMHYECKAsl CBS3b.
OxuCcINTEeTBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUT

[lepBble MOMBITKA KIACCU(DUKAIIUU XUMHUYECKUX dJIeMEeHTOB. [loHsTHE O
IPyIINax CXOAHBIX JJEMEHTOB (IIEJOYHbIE W MIEJTOYHO3EMEIbHBIE METAJIIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aM(POTEpHbIE OKCHUIbI
Y TUIPOKCHIBL.

[Iepnognueckuit 3axkoH. [leproanueckas cucrema XUMHUYECKHUX IEMEHTOB /1.
N. Menneneena. Koporkonepuoanas u anuHHonepuoanas popmel [lepuonnueckoi



cucreMbl xumuudeckux aemeHtoB J[. M. Menneneesa. Ilepuonbl u TpyImimsl.
DU3NYECKUN CMBICI TOPSKOBOIO HOMEPA, HOMEPOB MEPHUOJIA U TPYMIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX szep. M3oTonbl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX ~ 00O0JI0OUeK aroMoB  TMepBbIX 20 XUMUYECKHX  3JIEMEHTOB
[lepnognueckoir cucremsl [l. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 ero nonokeHuro B [lepuonnueckon cucreme /. 1. Mennaeneena.

3aKOHOMEPHOCTH W3MEHEHUSl pajinyca aTOMOB XHMHUYECKUX 3JIIEMEHTOB,
METAJUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB I10 TPYINaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanueckoil CUCTEMbI XUMUYECKUX
JIEMEHTOB JUId pa3BUTUS Hayku W npaktuku. [[. WM. MenneneeB — yd€Hbd u
rpaXKJaHVH.

Xumuueckasi cBsi3b. KoBasieHTHas (mojisipHass W HEMOJSIpHAs)  CBSI3b.
DIEKTPOOTPULATENBHOCTh XUMUUYECKUX AJIEMEHTOB. loHHAs CBSI3b.

Crenenp  okuciieHusA.  OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIUH.
[Ipouecchl okucaeHust U1 BOCCTaHOBIICHUA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

u3y4yeHrue oO0pa3lioB BEIIECTB METAJVIOB M HEMETAIIOB, B3aUMOJICUCTBUE
TUJIPOKCHIA IIMHKA C pacTBOpaMU KHCJIOT W IIEJIOYEH, MPOBEACHUE OIMBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUU
(ropeHue, peakiuy pa3ioKEHUs, COCTUHECHHUS).

Mesicnpeomemmnuie ceasu

Peanu3zanuss MeXNpeaMETHBIX CBSI3€d MpPU H3yYEHUU XUMHU B 8 Kiacce
OCYIIIECTBIISICTCS 4Yepe3 MCIOJIb30BaHME KaK OONIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U TOHATUH, ABISIONIUXCS CUCTEMHBIMU JIJI1 OTJACIbHBIX MPEAMETOB
€CTECTBEHHO-HAYy4YHOI'0 LIMKIIA.

OO0mue ecrecTBEeHHO-HAy4YHbIC MOHATHUS: HAayYHBIM (DaKT, TUIIOTE3a, TEOpHS,
3aKOH, aHaJlW3, CHHTE3, Kiaccudukanus, TEePUOJIUYHOCTh, HaAONIOCHHE,
HKCIIEPUMEHT, MOJIETIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®u3uka: Marepus, aroM, OJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOIIbl, PAJIMOAKTUBHOCTh, MOJICKYJA, 3JIEKTPUUYECKUIN 3apsij, BEUIECTBO, TEINO,
00BEM, arperatHoe COCTOSTHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYHMHBI, €IUHUIIBI
U3MEpPEHUs, KOCMOC, TIIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: ¢oTocunTes, Apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIEC TTOPO/IbI, MTOJIE3HBIE
VCKOIIAEMBIE, TOIIJIMBO, BOJHBIE PECYPCHL.

9 KJIACC

BemecTBo U XUMH4YeCKasi peaKkuusi

[Tepunonnueckuit 3akoH. Ileproanueckas cucteMa XUMUYECKUX 3IEMEHTOB /1.
N. MenneneeBa. CTtpoeHue aromMoB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB
XUMHUYECKUX DJJIEMEHTOB MEPBBIX TPEX MNEPUOJAOB, KalMs, KaJIbIUA U HX
COCIMHEHU B COOTBETCTBHM C IIOJOKEHUEM 3JeMEeHTOB B llepmoamueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BUIbl XMMHUYECKOW CBSI3U. TUIBI KPHUCTANIMYECKHX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJIMYECKON PEIIETKU U
BUa XUMHYECKOU CBSI3H.



Knaccudukarus u HOMEHKIATypa HEOPTAaHHMYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IU4YHBIM KJaccaM HEOPTraHMYeCKUX
COEAMHEHN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEUIECTB.

Knaccudukarus XumMuaeckux peakiuii Mo pa3IndHbIM IpU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKUHUM BELIECTB, MO TEIIOBOMY 3h(dEKTy, Mo
U3MEHEHHIO CTETeHEeW OKMUCIEHUS XUMHYECKUX 3JIEMEHTOB, M0 O0OpaTUMOCTH, IO
YYacTHIO KaTajau3aropa). JK30- U SHIOTEPMHUUECKUE PEAKIIMH, TEPMOXUMUYECKUE
ypaBHEHUS.

[Tonsitue o ckopocTH xumuyeckol peakuuu. [loHsTHE 00 O0OpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHsATHE O TOMOTE€HHBIX U TeTEePOTEeHHBIX
peakuusax. [Tonstue o karanuse. [lonsitne 0 XxumMuyeckoM paBHOBeCUU. PAKTOPHI,
BIMSIONIME HA CKOPOCTh XHWMHMUYECKOM PEAKUUU M IOJIOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMU,  JAJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAaHOBUTEILHOM peaKIuu. CocraBieHue  ypaBHEHHUH
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX  PEAKUHUM €  MCIOJIB30BAHHEM  METOJa
ANIEKTPOHHOTO OasiaHca.

Teopus ANEKTPOTUTUUECKON JUCCOIUAIIUUA. DIESKTPOIUTHI U HEIJEKTPOJIUTHI.
Karnonbl, aHnonsl. MexaHu3M [OHCCOLMAIMU BEIIECTB C Pa3JIMUYHBIMU BUIAMU
xuMuuecko cBsizu. Crenenpb nuccounauu. CUIbHBIC U CIIA0bIE JIEKTPOIUTHI.

Peakuuu monHoro oomeHa. YCJIOBUSI MPOTEKaHUS peaKlMii HOHHOTO OOMEHa,
MOJIHBIE M COKpalll€éHHbIE HWOHHBIE YypaBHEHUs peakuuil. CBOHCTBA KHCIIOT,
OCHOBaHMW U cCcOled B CBETE TMPEICTAaBICHUA OO0 AIEKTPOTUTHUECKOM
nucconuanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [loHATHE O rHApOIU3E COeil.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJIENSIMU KPUCTALIMYECKUX PEIIETOK HEOPraHUYEeCKHUX
BEILIECTB — METAJJIOB M HEMETaUIoB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(XJopuma HaTpHsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON pEeaKIUH
OT BO3ACHCTBUS pPa3IUYHBIX (HAKTOPOB, HCCICIOBAHUE AIICKTPOMPOBOAHOCTH
pacTBOpPOB BEHIECTB, MpoIEcca JUCCOIMALIMU KHUCIOT, IIEJIOYEed U COJel
(BOBMOXXHO  HCMOJB30BaHHWE BHJIEO MaTEPHANIOB), IMPOBEICHUE  OIIBITOB,
WUTIOCTPUPYIOIINX ~ NPHW3HAKH  TMPOTEKAHWS  peakiuii  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajaka, BbIJEJICHUWE Tas3a, O0Opa3oBaHHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOLIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUIUN
(ropeHue, peakiuu pa3ioXKEHUs, COCIUHEHUS), pACIO3HABAHUE HEOPTraHMYECKUX
BEIIECTB C TMOMOIIBI0O KAYECTBEHHBIX peEakIuid Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HeMeTansnbl ¥ UX coeIMHEHU S

OO6miass xapakTepucTuka rajqoreHoB. (OCOOCHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (u3HUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajJOreHoB. XHMHWYECKHME CBOWCTBA Ha [MpPUMEPE  XJIOpa
(B3aMOJIEICTBHME C MeETa/llaMH, HEMeTaJUlaMH, IejiouaMu). XJIOPOBOIOPO/I.
ConsiHast KucCoTa, XMMUYECKUE CBOWCTBA, MOJYyYEHHUE, NMpUMEHeHHe. JleicTBue
XJIOpa M XJOPOBOAOPO/Ia HAa OpPraHuU3M YelioBeKa. BakHeilline XJIopuabl U HUX
HaxOoXJICHUE B MPUPOJIE.

O6mas xapakrepuctrka 37eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIe cTeneHu okucieHus. CrtpoeHue W (PuU3NUeCcKUe CBONCTBA



IPOCTBIX BEHIECTB — KMCIOPOJa U Cepbl. AJIJIOTPOIHbIE MOJU(PUKALIUU KHCIOPO/ia
U cepbl. XUMHUYECKUE CBOWCTBA cepbl. CepoBOAOPOA, CTPOCHHE, (PU3NUYECKUE U
XxuMudeckue cBoiicTBa. OKCHUIBI Cepbl KaK MPEACTAaBUTENN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qusudeckne ¢ XUMUYECKHE CBOHCTBa (00mmMe Kak
OpEICTaBUTENA KJacca KUCIOT M chenupuyeckue). XUMUYECKHE pEeaKLuH,
JeXallde B OCHOBE MPOMBIIUIEHHOIO Croco0a TMOJyYeHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit KUCIOTHI. CoJi CEPHOI KUCIOTHI, KAUECTBEHHAS peaKkiys Ha
cynbdar-uoH. HaxoxneHue cepbl U €€ COEAMHEHH B TpHUpone. XUMHUYECKOE
3arpsi3HEHHE OKPYXAloLeHd Cpelbl COEAMHEHUSIMU Cepbl (KUCIOTHBIE JIOXK[IH,
3arpsi3HEHUE BO3/LyXa U BOAOEMOB), CIOCOOBI €ro MpeA0TBpaILEHUSI.

OO0mast xapakrepucTuka 3J1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUA. A30T, pacnpoCTpaHEHUE B MPUPOJIE,
¢usnyeckrue U xuMuueckue cporictsa. KpyroBopor azora B npuponae. AMMHaK, ero
(¢u3nUecKrue U XMMUYECKHUE CBOICTBA, MOJIy4eHHE U npuMeHeHne. Coiau aMMOHMS,
ux (pU3MvecKue U XMMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHbI aMMOHUS. A30THasi KUCJIOTa, €€ MOoJyuyeHue, (PU3NYECKUe U XUMHUYECKHUE
cBOMCTBa (00OIIME Kak MPEACTABUTENSI Kacca KUCIOT M crenuduyeckue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUS B Ka4eCTBE MHHEpAJIbHBIX
yaoOpeHuii. XuMHU4YeCKOe 3arps3HEHUE OKPY>KAIOIIeH Cpeibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE MOXKAM, 3arpsi3HEHUE BO3/Ayxa, NOYBBI U BOJAOEMOB). Docdop,
ajoTpornuele Moaudukauuu ¢ocdopa, (uUzMUEecCKUe M XUMUYECKHE CBOMCTBA.
Okcun dochopa (V) um dochopHas kucimora, (GUMISCKHE H XUMHUUYECKHE
CBOICTBa, momydeHue. Mcmonwp3oBanue ¢ocharoB B KauecTBE MHUHEPATbHBIX
yI0OpeHUI.

O6mras xapakrepuctrka 37MeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHUW  OKHUCIECHHS.  YIIEpOA,  aJUIOTPOIIHbIE
MoIu(DUKAIUK, PpPACIPOCTPAaHEHUE B TMpUPOAE, (U3UYECKHE U XUMUYECKHE
cBoiicTBa. Ancopbuus. Kpyroopot yrepona B mpupone. OKcuasl yriepona, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JEWUCTBHE HA JKUBBIE OPraHHU3MBI,
NOJTyYeHHE U TNpPHUMEHEHHE. DKOJOTMYECKHE MPOOJEMBbl, CBSI3aHHBIE C OKCHJIOM
ymiepona (IV), runoresa rmo0anbHOTO MOTEIJICHUS KIIMMaTa, IMapHUKOBBIN d(PQEKT.
VYronpHas kuciaota M €€ CONMM, HUX (PU3MYECKUE U XUMHYECKHE CBOMWCTBA,
nojlyueHue M npuMeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO35IMCTBE.

[TepBoHayanbHBIE TOHATHUS 00 OPraHUYECKHUX BEIIECTBAX KaK O COEAMHEHMSIX
ymieponia (MeTaH, 3TaH, STUIEH, alleTHICH, 3TaHOJ, INIUIEPUH, YKCYCHAsl KUCIIOTA).
[IpuponHple HUCTOYHHMKH YIIIEBOIOPONOB (yroib, NPUPOAHBIA Ta3, HePTb),
OPOIYKTHl WX mepepadoTku (OEH3UH), UX POJIb B OBITY M TMPOMBIIUICHHOCTH.
[TonsiTue 0 OMONOTMYECKU BaXKHBIX BEIIECTBAX: )KUPaX, OesKax, YIIeBOaxX — U UX
polM B OKM3HM 4eJIOBEKAa. MarepuanbHOE €IUHCTBO OPraHHYeCKUX U
HEOPraHUYECKUX COCTUHEHHM.

Kpemuuii, ero ¢usnueckue U XUMUYECKHE CBOWCTBA, TMOJIYYEHUE U
npumenenue. CoenuHeHuss KpemHHs B npupoge. OOmue mnpeactaBieHUs 00
okcuzae kpemHus (IV) m xkpemuueBoil kuciore. CUIMKAThl, UX UCIOJIb30BAHUE B
ObITY, B MPOMBIIUICHHOCTH. BakHelIne CTpOUTENIbHbIE MaTepHalibl: KepaMuKa,



CTEKJIO, IIEMEHT, OeToH, kene300eToH. IIpobnemMbl Ge301MacHOro HMCITOIB30BaHMS
CTPOUTEIIBHBIX MaTEPUAIOB B TOBCEIHEBHOM )KU3HMU.

Xumuueckuii IKCnepumenm:

U3y4YEeHHE O00pa3I[OB HEOPTAaHUUYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MPOBEACHUE KAUECTBEHHBIX PEaKIMil HA XJIOPUJ-UOHBI U HAONIONCHUE MPU3HAKOB
UX TMPOTEKaHWs, OMNBITHI, OTpaxarolmue (HU3NYECKHUe U XHUMHUYECKHE CBONCTBA
rajoreHoB W HUX COEIMHEHUN (BO3MOXKHO HCHOJIb30BAaHUE BHUACOMATEPUAIIOB),
O3HAKOMJIEHHE ¢ oOOpa3naMu XJIOPUIOB (TaJOT€HHUJIOB), O3HAKOMJICHUE C
oOpaslaMu  ceppl U €€  COECOUHEHUSMU  (BO3MOXHO  HCIOJIb30BAHHE
BUJIEOMATEPHUAIOB), HAOMIOACHHE Tpollecca OOYITIMBAaHUS caxapa MOJ JACUCTBUEM
KOHLICHTPUPOBAHHOM CEPHOW  KHUCIOThI, HW3YyYEHUE XUMHUUYECKUX CBOMCTB
pa30aBIeHHON CEpHOM KHCIOThI, NPOBEJECHUE KAueCTBEHHOM peakluu Ha
cynbpaT-uoH W HAOMIOACHUE TpU3HAKa €€ TMPOTEKaHUs, O3HAKOMJICHHE C
(¢u3nueckuMu CcBOMCTBaMH a3oTa, ¢ochopa M HX COEAUHEHUN (BO3MOXHO
UCIIOJIb30BAHME  BHUJEOMATepHasioB), oOpa3lamMu a30THBIX U (POChHOPHBIX
yaoOpeHull, ToNydyeHue, COOMpaHHe, pACMO3HABAHME | W3YyUYCHHUE CBOMICTB
aMMHaKa, MPOBEJICHUE KAU€CTBEHHBIX pPEaKIuii Ha MOH aMMOHUS U (ocdaT-uoH U
M3YUYCHUE TMPU3HAKOB HX TMPOTEKAHUs, B3aUMOJACHCTBUE KOHUECHTPUPOBAHHOU
A30THOM KHUCJIOTBI C MeIpl0 (BO3MOKHO HCIOJIB30BAaHUE BUICOMATEPHUAIIOB),
W3YYCHHE MOJCNICH KPHUCTAUTMYECKUX pemeEToK anmasa, rpadura, QymiepeHa,
O3HAKOMJIEHHE  C  TIPOIECCOM  aacopOIMuM  pPAacTBOPEHHBIX  BEIIECTB
AKTUBHPOBAHHBIM YIIIEM W YCTPONCTBOM MPOTHBOTrasa, IMOJydeHHE, coOUpaHue,
paclo3HaBaHWE W  HM3YYEHUE CBOMCTB  YNIEKHCIOIO Ta3a, MPOBEACHUE
Ka4eCTBEHHBIX PEAKIUA Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYEHUE MTPU3HAKOB UX
NPOTEKaHUs, O3HAKOMJIEHME C TMPOAYKUMEH CUJIMKATHOW MPOMBIIIIEHHOCTH,
pEILICHUE JKCIIEPUMEHTAJbHBIX 3a7a4 no TeMe «BaxHelmume HeMeTaubl U UX
COEIMHECHUSD.

MeTaJibl 1 KX COeIMHEHUS

OOmas xapakTepucTUKa XMMUYECKUX AJIIEMEHTOB — METANIOB Ha OCHOBAaHUU
ux nosoxeHus B llepuonmnueckon cucreme xumuueckux odneMeHtoB JI. WM.
MenneneeBa u crpoeHust aromoB. CTpoeHue MeTaiuioB. Metaimnueckas CBsi3b U
METAJNIMYECKass  KpUCTAUIMYECKass  PEmI€TKa.  DIEKTPOXUMUYECKUU Pl
HanpspKeHU MeTauioB. GU3NYECKUEe U XMMUYECKHUE CBOMCTBA MeTaiioB. O0mue
crocoObl MOdy4YeHuss MeTauioB. [loHSATHE O KOPpPO3UU METAIOB, OCHOBHBIC
crocoObl 3ammThl UX OT Kopposuu. CrutaBel (CTainb, YYTyH, MIOPATIOMHHHM,
OpOH3a) ¥ UX IPUMEHEHUE B OBITY U MPOMBILIIEHHOCTH.

[{enounble MeTaNIbl: MOJOXKEeHHE B Ileproguyeckoi cucreMe XMMHYECKHX
anementoB JI. M. MeHaeneeBa, CTpOEHHE WX aTOMOB, HAXOXKICHUE B IPUPOJE.
dusznyueckre U XMMHUUYECKHUE CBOMCTBA (Ha mpumepe Harpus U Kanus). OKCUIIbl U
TUAPOKCUABI Harpus W Kanus. [IpuMeHeHue IIEeNOYHBIX METauIoB M HX
COCMHEHU.

[[lenouHo3eMeNbHBIE METAJUIbl MAarHuii MW KaJbLMH: IIOJIO)KCHHUE B
[Iepunonnueckon cucreme xumuueckux vemeHtoB [[. M. Menaeneesa, ctpoeHue
UX aTOMOB, HaXOXJeHue B npupojie. Pu3ndeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuus. BaxHeilmne coeauHEHUs Kaiablug (OKCHI, THIPOKCHUI, COJIH).
XKécTkocTh BOMIBI M CIOCOOBI €€ YyCTPaHEHMUS.



AmoMuHui: nonoxeHue B [lepuoguueckoi cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHrne aroma, HaxOoKJICHHE B Ipupone. Pusndeckue u
XMMUYECKHE CBOMCTBA aIFOMUHUS. AMDOTEpHBIE CBOMCTBA OKCUJA U TUIAPOKCHU]IA
AJTIOMUHUSL.

Keneso: nonoxenue B [leproanyueckoil CHCTEME XUMUYECKUX 3JIEMEHTOB [1.
N. MengeneeBa, CTpOEHHE aTOMa, HAaXOXKIAEHHWE B Mpupone. DPusmyeckue u
XHMHUYECKHE CBOMCTBA kele3a. OKCUIbI, TUAPOKCHIBI U comu xkene3a (I1) u xxenesa
(III), nx cocraB, CBOMCTBA U MOTy4YCHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHE C O0Opa3lamMu METauIOB W CIUIaBOB, HX (U3NYECKUMHU
CBOMCTBaMH, H3YyUYEHHE  PE3YJIbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BAHME BHJIEOMATEpUAIOB), OCOOCHHOCTEW B3aMMOJACUCTBUS OKCHA
KaJIbIIUST W HaTpusi C BOAOW (BO3MOXKHO HCIIOJIb30BAaHHE BUIEOMATEPUAIIOB),
VCCIIEIOBAHUE CBOWCTB KECTKOM BOJBI, MPOLECCA TOPECHUS KeEJIe3a B KUCIOPOJIE
(BO3MOXXKHO  HCIMOJB30BaHUE  BUJICOMATEPHAIOB), IPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMi HAa MOHBI: MAarHWs, KaJblUs, allOMUHUSA, [IUHKA, JKeje3a
(IT) u xene3a (II1), meau (II), HabnronEeHNE K OMKMCAHUE TTPOLIECCOB OKPAITMBAHUS
IJJaMEHU WOHAMHM HaTpHUs, Kadus M Kalblusd (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIe0BaHUE aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATTFOMHHUS
U TUJIPOKCUJIA I[IUHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3aj1a4 1o TeMe «Baxueliue
METaJUIbl U UX COCAUHEHUSY.

XuMHus M OKpPYKaKIIAs cpeaa

BemecTtBa u marepranbl B NOBCEAHEBHOW JKU3HM 4eoBeka. be3omacHoe
WCIIOJIb30BaHKME BEILIECTB U XMMHUYECKUX peakiuii B ObITy. [lepBas momoris npu
XUMHUYECKUX 0KOTaX U OTPaBICHUSAX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroueh cpeinl (MpeaenbHas OMyCTUMAast
KOHIIeHTpauus Bemects, gainee — [1/1K). Poias xuMum B pemeHun 3K0I0THUeCKUX
pooIieM.

Xumuueckuit IKCnepumenm:

u3y4yeHrue oOpasloB MarepuaoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuaJbl).

Mesrcnpeomemmnbwie ceasu

Peanuzanust MeXNpeaMETHBIX CBsI3ed MpU H3yYEHUH XUMHUU B 9 Kiacce
OCYILECTBIISIETCA Yepe3 MCIOJIb30BaHME KaK OOMIMX €CTeCTBEHHO-HAYyYHbIX
MOHSATUM, TaK U MOHSITUH, ABISIIOLIIUXCS CUCTEMHBIMU JUISl OT/IEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE TOHATHS: HAy4YHBIA (DaKT, TUIOTE3a, 3aKOH,
TEOpUs, aHaJIM3, CHUHTE3, KiIacCuPUKaIUsi, TMEePUOJUIHOCTh, HAONIONEHNE,
SKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHUE, MOJeNb, SBJICHUE, TaPHUKOBBIN
3¢ dekT, TeXHOIOTHS, MaTEePHUAIIBI.

®usuka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOMBI, PATUOAKTUBHOCTb, MOJEKYJa, JJIEKTPUYECKUN 3apsii, MPOBOJHUKH,
NOJYIPOBOJHUKY,  AUDIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEUIECTBA, ra3, pacCTBOp, PACTBOPUMOCTb, KPUCTAJUIMYECKasI
pemeéTka, CIiaBbl, (PU3NMUYECKUE BEIUYUHBI, €IUHUIIBI U3MEPEHUs, KOCMUUYECKOE
IIPOCTPAHCTBO, IIJIaHETHI, 3BE37b1, COJIHIIE.



buonorus: ¢orocunTes, npixanwe, Ouocdepa, IKOCHCTEMA, MUHEPATbHBIC
yI0OpEeHUs, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTBI, TUTATCIIBHBIC BEIIECTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpAITbI, TOPHBIE TIOPOABI, MTOJIE3HBIC
UCKOTIaeMbI€, TOTLTUBO, BOJHBIE PECYPCHI.



INIJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbHI

JIMUHOCTHBIE PE3VYJIBTATHI

JInyHOCTHBIE pe3ylbTaTbl OCBOEHUS MPOTPaMMbl OCHOBHOTO  OOIIEro
00pa3oBaHUs JOCTUTAIOTCA B XOA€ OOy4YeHHUS XMMHUU B €IMHCTBE y4eOHOU U
BOCIIUTATEIIBHOMN JIE€SITEIbHOCTU B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUMCKUMHU
COLUOKYJIBTYPHBIMU M JIyXOBHO-HPAaBCTBCHHBIMU LEHHOCTSMH, HNPUHATHIMU B
o0lllecTBE MpaBWJIaMU W HOPMaMM TIOBEJAEHUS U CHOCOOCTBYIOT MpolieccaM
CaMONO3HAHUs, CAMOPA3BUTHUS U COITUATN3AIINN 00yYarOIINXCSI.

JIN4HOCTHBIE ~ pe3yNbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaIOIIUXCSI
PYKOBOJCTBOBATbCSI CHUCTEMOM TO3UTUBHBIX IEHHOCTHBIX OPHUEHTAMA W
paclIMpeHre OIbITA AESITEIBbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)narpuoTHYECKOro BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOIIECHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
Y HAy4YHOMY HACJEAUI0, NOHMMAaHUs 3HAUYCHUs XUMHUYECKOM HAyKU B IKU3HU
COBPEMEHHOTO O0O0IIeCcTBa, CIOCOOHOCTH BIAJETh JOCTOBEpHON WH(MOpMarmeit o
MEPEIOBBIX JOCTHMXKECHUSIX U OTKPBITUSIX MHUPOBOM U OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2)rpas;kIaHCKOro BOCIIMTAHMS:

NPEACTABICHUS] O COLUMAJIbHBIX HOPMax MW MPAaBUAJIAX MEXKIUYHOCTHBIX
OTHONIIEHUIN B KOJUIEKTHBE, KOMMYHHKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM,  TBOPUECKOM W JAPYrUX  BHAAX
NEeSATeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW MACSTEILHOCTH IPHU
BBITIOJTHEHUU Yy4eOHBIX, IO3HABATEIBHBIX 3a/1a4, BBIMOTHEHUN XUMHYECKUX
IKCTIEPUMEHTOB, CO3/IaHUH yY€OHBIX TPOCKTOB, CTPEMJICHUS K B3aUMOTIOHIMAHHIO
¥ B3aUMONOMOIIM B TpolLecce ATOW YydyeOHOM JesATeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMOBENCHUE U TMOCTYNKH CBOMX TOBApHILEH C MO3ULUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUYETOM OCO3HAHHMS MTOCIIEICTBUNA IOCTYIIKOB;

3)LlEeHHOCTH HAYYHOI'0 MIO3HAHUS:

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEUIECTBE M XUMHYECKOM peakuuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTABJISIOLIME
OCHOBY JUIsl TIOHMMAaHHSI CYIIHOCTH HAy4YHOW KapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUSl MPHUPOABI, B3aUMOCBS34X YEJIOBEKA C
MIPUPOJTHOU CPESOM, O POJIM XMMHUHU B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

[TO3HABATEJIbHBIE MOTHUBBI, HANPABICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOAMMbIC Mg OOBSICHEHUs HaOII0MAeMbIX MPOILECCOB U SIBICHUH,
M03HABATEIHbHOM, WH(MOPMAIMOHHOW M YWUTATEIBCKOW KYJIBTYphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOW paboThl ¢ y4eOHBIMM TEKCTAMH, CIPABOYHOMN
JUTEPaTypoil, JOCTYNHBIMH TEXHUYECKUMH CpPEICTBaMU HHGOPMALMOHHBIX
TEXHOJIOTH;

uHTEepeC K OOYyYEeHUI0O U IMO3HAHUIO, J0003HATEIHHOCTh, TOTOBHOCTH U
COCOOHOCTh K caMOOOpa30oBaHUIO, TMPOEKTHOM M HMCCIENOBATEIbCKOM
NESTENHPHOCTH, K OCO3HAHHOMY BBIOOPY HAmpaBIEHHOCTH M YPOBHS OOy4deHUS B
JlaTbHEHIIIEM;

4)(popMuUpOBaHNS KYJIbTYPHI 310POBb:

OCO3HAaHHE LEHHOCTH JKW3HHU, OTBECTCTBCHHOIO OTHOLICHUS K CBOEMY
3/I0POBBIO0, YCTAaHOBKU Ha 3J0pPOBBIM 00pa3 *KU3HU, OCO3HAHHME MOCJEACTBUU U



HEMPUATUE BPEAHBIX MPUBBIUEK (YMOTPEOIICHUS aJIKOTOJIsl, HAPKOTUKOB, KypEHUs),
HEOOXOAUMOCTH COONIONCHUST TMpaBwi O€30MacHOCTH TMpU  OOpalieHuu C
XUMHUYECKUMH BEIIECTBAMU B OBITY U pealIbHON KU3HU;

5)Tpya0BOro BOCIIMTAHUS:

MHTEpEC K MPAKTUUYECKOMY U3y4YeHUI0 Mpodeccuil u Tpyaa pa3indyHOro poja,
YBUKEHUE K TPYAy M pe3yJbTraram TPYAOBOH AESATEIbHOCTA, B TOM 4YHCIIE Ha
OCHOBE TIPUMEHEHHS TPEIMETHBIX 3HAHWUN 10 XWMHH, OCO3HAHHBIA BBHIOOD
WHJVMBUIYaJbHOW TPACKTOPUU MPOAOTAKEHUS 00pa30BaHUS C YUETOM JIMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHenrHon nmpohecCuoHaIbHON IeITSIIPHOCTH M PA3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTb a/IAITUPOBATHCS B TPOPECCUOHAIBHOU Cpeie;

6)3K0J10rM4eCKOro BOCIIMTAHUS :

OKOJIOTUYECKH IIEJIECO00pa3HOE OTHOIIEHHUE K MPHUPOAE KaK HCTOYHHKY
JKA3HU Ha 3€MJIe, OCHOBE €€ CYILECTBOBAHUS, TOHUMAHHUE LIECHHOCTHU 30POBOr0 U
Oe3omacHoro oOpa3a JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznueckoMy M TICUXMUYECKOMY 3/I0pPOBbIO, OCO3HAHHUE IIEHHOCTH COOIOACHUS
npaBuil 0€30MaCHOTO MOBEACHUS MPU PabOTE ¢ BEIIECTBAMHU, a TAKKE B CUTYyaIUsX,
YIPOXKAIOUIUX 3I0POBBIO U KU3HHU JIFONICH;

CrOCOOHOCTH TPUMEHSTHh 3HAHWS, TOJIy4aeMble MPU U3YUYEHUU XUMHH, IS
penieHus 3a1a4, CBI3aHHBIX C OKPYKAIOWIEW ITPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI ~ DKOJIOTMUECKOM  KYJIBTYpbl, OCO3HaHMs [IOOAJIBHOTO  XapakTepa
HKOJIOTUYECKUX TPOOJIeM M IMyTed MX PEHIeHUs MOCPEICTBOM METOJ0B XUMUH,
3KOJIOTHYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJACTBOBATHCS MM B IO3HABATEIIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHOM MPAKTUKE.

METAINIPEAMETHBIE PE3VYJ/IBTATBI

B cocraBe wmeranpenMETHBIX pE3yJAbTAaTOB BBIACISAIOT 3HAYUMBIC IS
dbopMupOBaHUS MUPOBO33PEHUS OOIIIEHAYYHbIE TTOHATHS (3aKOH, TEOPHS, IPUHIINII,
runore3a, (Hakt, cuUcTeMa, MPOLEcC, ODKCIEPUMEHT U JIPYroe.), KOTOphIe
UCIIONIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETax W IO3BOJSAIOT Ha
OCHOBE 3HAaHMH W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEJICTABICHUE O LEIOCTHOM
HAyYHOH KapTUHE MHUpa, U YHUBEpCaIbHbIC yUcOHbIC NEHCTBUS (IT03HABATEIbHEIE,
KOMMYHUKATUBHBIC, PETYISITUBHBIC), KOTOpPhIE 00€CneunBarOT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSTEJIbHOMY IIJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATEIILHOCTH.

Ilo3HaBaTe/IbHbIEC YHUBEpPCaIbHbIC Y4eOHbIe JeHCTBUS

ba3zoBble Jjoruueckune aeiicTBUS:

YMEHMSI HCMOJIb30BAaTh MPUEMBI JIOTMYECKOTO MBIIUIEHUS] TPU OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICI XUMHUYECKUX MOHSATUN (BBIACIATH UX XapaKTEepPHbIE
MPU3HAKU, YCTAHABJIMBATh B3aUMOCBS3b C JPYTMMHU TMOHSTHUSIMH), HCIOJIb30BaTh
MOHATHUS I OOBSICHEHUS OTACIBHBIX (DAKTOB U SIBJICHHUM, BHIOMpATh OCHOBAHUS U
KPUTEPUH ISl KJIACCU(DHUKAIMU XUMUYECKHX BEIIECTB U XUMHUYECKUX PEAKITUH,
yCTaHABJIMBATh MPUYUHHO-CIICJCTBECHHBIE CBSI3M MEXAY OOBEKTaMHU HW3Y4YEHUS,
CTPOUTH JIOTHYECKUE PACCYXKIEHUS (MHAYKTUBHBIC, JEAYKTUBHBIC, 110 aHAJIOTHH),
Jie1aTh BIBOMIBI U 3aKIIIOUEHUS;

yMEHHUE TPUMEHATh B TIpollecCe TMO3HAHUS TOHATUA (TPEAMETHBIE H
MeTanpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICTH, UCTIONb3YyEeMble B XUMUH,
peoOpa3oBBIBATh MUPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIE TIPEICTABICHUS —



XUMHUYECKHM 3HaK (CMMBOJI 3JIEMEHTAa), XUMHUYecKas (opMyiaa U ypaBHEHHUE
XUMUYECKOM pEaKlMK — MPHU PEIICHUH YYeOHO-MTO3HABATEIbHBIX 3a/1a4, C YUYETOM
ATUX MOJENBbHBIX TMPEJACTABICHUI BBISABIATH U XapaKTEPHU30BaTh CYLICCTBEHHbIE
IPU3HAKU M3y4aeMbIX OOBEKTOB — XUMHUYECKUX BELIECTB U XUMUYECKUX PEAKLUH,
BBISIBJISITh  OOLIME  3aKOHOMEPHOCTH, IPUYMHHO-CIEACTBEHHBIE CBSI3M U
POTUBOPEUUS B U3yUaeMBbIX IIpolieccax U SBJICHUSX.

ba3oBble nccienoBareJbcKue 1eHCTBUA:

YMEHHUE HCIONb30BaTh IMOCTABJIEHHBIE BONPOCHl B Kaye€CTBE HMHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAY€CTBE OCHOBBI JUIsl (POPMUPOBAHUS TUIIOTE3HI TIO MPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CY)KJICHUMH;

OpUOOpPETEeHHE ONbITa IO I[UIAHUPOBAHUIO, OpPraHU3allMd W TPOBEICHUIO
YUYEHMUYECKUX OSKCIEpUMEHTOB, yMEHHe HaOdonaTh 3a XOAO0M IpoIllecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATh €r0 Pe3yiabTar, (OpMyIUpOBaTh 0OOOIICHUS U
BBIBOJIbI 10 pE€3yJIbTaTaM MPOBEIEHHOIO OMNbITA, HCCIEAOBAHUS, COCTABIATH OTYET
0 MpoJieJIaHHOM padore.

Pabora ¢ undgopmanmeii:

yMEHUE BBIOMpATh, AHAJTU3UPOBaTbH M HMHTEPIPETUPOBATH HWH(OPMALHMIO
pPa3IMYHBIX BUAOB U (HOPM MpEACTaBICHUS, OTYyYaeMyl0 U3 pa3HbIX UCTOYHHMKOB
(Hay4HO-TIONYJIApHAsl  JINTEpaTypa XUMHUYECKOTO COJEP)KAaHMs, CIPABOYHBIE
nocobusi, pecypcbl MHTepHETa), KPUTUYECKH OLIEHWBATh IMPOTUBOPEUMBYIO H
HEJ0CTOBEPHYIO MH(POPMAILINIO;

YMEHHUE NPUMEHATh PA3NIUYHBIE METOJbl M 3aIpOChl IpU MOUCKE U OTOOpE
UH(OpPMALIMM WU COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX [UIsl BBIOJIHEHUS
y4eOHBIX M MO3HABaTeJIbHBIX 33J1a4 ONpPEAENEHHOTO TUIIA, MPUOOPETEHHE OIbITA B
o0lacTi  MCIOJIb30BaHUS ~ MH(POPMALIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOW aKTUBHOI'O HUCIIOJIb30BAHUS PA3JIMYHBIX OUCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BBIOMPATh ONTUMAIbHYIO (pOpMyY IpencTaBieHus HHHOpPMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/ladyd HECIOKHBIMU CXEMaMH, UarpaMMami,
apyruMu popMamu rpaduKi U ©X KOMOUHAIUSIMH;

YMEHUE HCIMONb30BaTh M AHAJIM3UPOBATH B IMpolecce ydyeOHOH W
UCCJIeIOBATENIbCKON NEATEIbHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIBbCKOIO XO3SIMCTBA M TPAHCIOPTAa HA COCTOSIHUE OKPYXKAIOLIEH MPUPOTHOM
Cpelibl.

KoMMyHHKAaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS:

YMEHHUS 3a/aBaThb BOINPOCHl (B XOA€ Juagora U (Wiau) AMCKYCCHUH) TIO
CyLIECTBY  OOCYKTaeMoil  TeMbl, (OPMYIUPOBATH  CBOU  MPEAJIOKEHHUS
OTHOCUTEJIFHO BBITOJHEHUS MPEIOKESHHON 3a/1a4H;

YMEHHUS  TPEACTaBIATh  MOJy4YEHHBIE  pPe3yJbTaTbl  IMO3HABATENbHOM
NEeSATENbHOCTH B YCTHBIX M THMCBMEHHBIX TEKCTax; Jenarbh MpPe3eHTALUI0
PE3yJbTAaTOB BBIMIOJIHEHUSI XMMUYECKOTO JKCIEpUMEHTa (J1abopaTOpHOTO OIbITa,
nabopaTopHON pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, yUeOHOTO IPOEKTA);

YMEHHUS Y4yeOHOro COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEILHOM M MCCJIEOBATENIbCKOM  JCSATENBHOCTH  NPU  PEUICHUU
BO3HUKAIOLIUX MPOOJIeM Ha OCHOBE Yyué€Ta OOIIMX HHTEPECOB M COTNIACOBAHMS
no3uuui (00CyxaeHus, OOMEH MHEHUSIMU, «MO3TOBBIE€ LITYPMbD), KOOpAUHAIUS
COBMECTHBIX JICUCTBHI, OIpeNeNieHne KpPUTEPUEB 110 OLIEHKE KayecTBa
BBITNIOJIHEHHOM pa0OTHI U ApYyTHUE).



PerynsiTuBHBIC YHHBepPCcaJIbHbIE y4eOHbIE 1eiCTBUSA:

YMEHHUE CaMOCTOSATEIIBHO OMPENECATh LEIU ACATEIIbHOCTH, IUIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSITeNHbHOCTh, BRIOUpaTh Hanbosee 3pGeKTUBHBIC CIIOCOOBI PEIICHUs] YICOHBIX U
MO3HABATEJIBHBIX 3aJ1a4, CaMOCTOSITEIbHO COCTaBJISATh WA KOPPEKTUPOBATH
MPEJIOKEHHBIA  AJITOPUTM  JIEUCTBUU TIPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJTyYEeHHsI HOBBIX 3HAHUN 00 M3ydaeMblX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IIOJIYUYEHHOIO pPE3yybTrara 3asBICHHOW IIENH, YMEHUE
UCIIOJIb30BATh U AHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbl€ B YCIOBUU 3a1aHUM.

HNPEAMETHBIE PE3YJIBTATDBI
B cocraBe mnpenMeTHBIX pe3yabTaTOB IO OCBOCHUIO 00S3aTE€IbHOTO
COJIEp>KaHMsI, YCTAaHOBIIEHHOTO JaHHOW (enepanbHO paboyeil mnporpaMMonu,
BBIJICNIAIOT: OCBOEHHBIE OOYYAIOMIMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
neucTBul, cnenuduueckue s mOpeAMETHOM obOmacth  «XUMHUS», BHUJbBI
JNEATEIbHOCTH 10  TOJYYEHHI0O HOBOTO  3HAHWS, €ro HWHTEpHpeTalNH,
peo0pa3oBaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.
K koniy oOyueHus B 8 kjacce nmpeMeTHbIE pe3yybTaThl HA 0230BOM ypOBHE
JOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTH y OOYUAIOIIUXCS YMEHHUI:
® DPaCKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHSATHI: aToOM, MOJIEKYJa,
XUMHUYECKUNA 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(omHOpOIHAS U HEOAHOPOJHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIPHAsE Macca, KOJIWYECTBO BELIECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBasi JI0JIsl XMMUUYECKOTO 3JIEMEHTa B COCAMHEHUU, MOJISIPHBIA 00BEM,
OKCHUJ, KHCJIOTA, OCHOBAaHHUE, COJIb, AJIEKTPOOTPULIATENILHOCTh, CTEIECHb
OKHUCJICHHS, XMMHYECKasi PEaKmusi, KiIacCU(PUKAIMS PEaKIHi: PEaKIuu
COCMHECHUSA, PEAKUUU PA3JIOKEHUS, PEaKIUU 3aMEIICHUS, PEaKUUuu
oOMeHa, 9K30- U SHJOTEPMUYECKHUE PEaKIIMHU, TEIUIOBON 3((DEKT peakiuu,
SJIPO aToMa, MIEKTPOHHBIN CIIOW aroMa, aTOMHasi OpOUTallb, PaInyC aToma,
XUMHUYECKasi CBS3b, MOJISIPHASI M HETMOJSAPHAS KOBAJICHTHAS CBSI3b, MOHHAS
CBA3b, HWOH, KaTMOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIECTBA
(IpolieHTHasi KOHIEHTpALIKsI) B paCTBOPE;

® JJUIIOCTPUPOBATh B3aWMOCBSA3b OCHOBHBIX XHMHYECKUX TOHATUUA H
NPUMEHSTH 3TH MOHSATHUS MPU ONUCAHUY BEUIECTB U UX MPEBPAILICHUI;

® 1CIIOJIb30BaTh XHWMHMUYECKYIO CHMBOJIMKY IS COCTaBlieHUs (Hopmyn
BEILIECTB U YPABHEHUN XMUMHUYECKUX PEAKLINAM;

® ONpeNeATh BaJCHTHOCTh aTOMOB SJIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKHCIIGHHS  DJIEMEHTOB B  OWHApHBIX  COCIMHEHMSIX,
MPUHAJIEKHOCTh BEIIECTB K OIPEACIEHHOMY KJIACCy COEAUHECHHUHN IO
dbopmynam, BHUA XUMHUYECKOM CBsI3M (KOBaJICHTHass W MWOHHAas) B
HEOPraHMYECKUX COCIUHEHHUSIX;

® packpeiBath cmbicn [lepuognueckoro 3axkona [J[. M. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOAUYECKON 3aBHCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX IOJOXEeHUsA B llepuogmueckoit cucreme,
3aKOHOB  COXPaHECHMSI MAcChl  BEIIECTB, MOCTOSHCTBA  COCTaBa,
ATOMHO-MOJICKYJISIPHOTO YUY€HUs, 3aKOHAa ABOrapo;

® OMWCHIBaTh W XapaKTepu3oBaTh TabmuuHyr0 ¢opmy Illeproamaeckon
CUCTEMBl XMUMHUYECKUX OJJIEMEHTOB: pa3juyarh TMOHATHUS «IJIaBHAA



nonrpynmna (A-rpymnmna)» u «mobouynas noarpymmna (b-rpymnma)y, mansie u
OOJbIIME TEpPUONbl, COOTHOCUTh OO0OO3HAYEHHUs, KOTOPBHIE HMEIOTCA B
tabnuue «llepuonuueckas cucrema xumuueckux osaementoB J[. W.
MeHneneeBa» ¢ YUCIOBBIMU XAPAKTEPUCTUKAMHU CTPOCHUSI aTOMOB
XUMHUYECKHUX AJIEMEHTOB (COCTaB M 3apsj sApa, 00lIee YMCIIO 3JIEKTPOHOB
U pacrpeesieHue UX 10 AMEKTPOHHBIM CIIOSIM);

® KiIaccu(pUIUPOBaTh XUMHUYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMUYECKHE peakiuu (10 YUCIYy U COCTaBy YYacTBYIOIIMX B PEaKIUU
BEIIECTB, MO TETUIOBOMY 3D (DEKTY);

® XapakTepu3oBaTh (OMHUCHIBATh) OOLIME XMMHUYECKHE CBOWCTBA BEUIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPKIAs ONMMCAHUE TPUMEPAMH MOJIEKYIISIPHBIX
YPAaBHEHHUM COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINM;

® TIPOrHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TNIPOTEKAHUS XHWMHYECKHX [MPEBpAICHUN B
Pa3JIMUHBIX YCIIOBUSIX;

® BBIYUCISATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MacChl BEILIECTB,
MacCOBYIO JIOJNII0 XHUMHYECKOTO »JJIeMeHTa MO0 (opMylie COEIMHEHUS,
MaccoByl0 [IOJII0 BeIlleCTBA B PACTBOPE, NPOBOAMTH PACUYETHI IO
YPaBHEHHUIO XUMUYECKOW PEAKIUU;

® [IPUMEHSITH OCHOBHBIC OINEPAIMU MBICIUTEIBHON JAEATETbHOCTH — aHAJN3
U CHUHTE3, CpaBHEHHE, 000OIIeHHE, CHUCTeMaTh3aluio, KiacCu(ukaiuio,
BBISIBIICHHE TMPUYMHHO-CJIEACTBEHHBIX CBSI3€M — JUIsl U3YUYEHUS CBOWMCTB
BEIIECTB M XUMUYECKUX PEAKUUM, €CTECTBEHHO-HAYYHBIE METOIbI
NO3HAHUs — HaONIOIEeHNuEe, H3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICIICHHBIN);

® cieloBaTb ~ MpaBWiaM  MOJb30BaHUA  XUMHUYECKOM  Mocyqo U
nabopatopHbiM 00OpyIOBaHHMEM, a TaKXKe TMpaBHiaM oOOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKIUSAMH TIO BBIIOJHEHUIO
7a00paTOpHBIX XMMHYECKUX OIBITOB MO TMOJYYEHHI0 U COOUPaHUIO
ra3oo0pa3HbIX BelIEeCTB (BOAOpOJAa M KHUCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MACCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA,
IJIaHUPOBaTh M MPOBOAWTh  XUMHYECKHE  OKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEIOYEH M KUCIOT C MOMOUIBIO UHIUKATOPOB
(;makmyc, herondTaaenH, METHIOPAHXK U APYTHE).

K konity oOyuenus B 9 kiacce npeaMeTHbIe pe3yabTaTbl Ha 06a30BOM YPOBHE

JOJKHBI OTPaXkaTh CHOPMHUPOBAHHOCTH y OOYYAIOIIUXCS YMEHUI:

® pacKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKUX TMOHATHI: XUMHUYECKHUI
AIIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CIIO)KHO€ BELIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPULATENIBHOCTh, CTEIEHb
OKHCJICHUSI, XUMHUECKasl peaKiys, XUMUUECKas CBs3b, TEIJIOBOUM 3 deKT
peakuuy, MOJb, MOJSPHBIA  O0bEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, AIIEKTPOJIUTUYECKAS JUCCOLUUALMS, PEAKIHMU HOHHOTO
oOMeHa, Karaiu3arop, XHMHYECKOE€ paBHOBECHE, OOpaTUMblE H
HeoOpaTUMbIe PEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEaKIIUH,
OKUCIIUTENb,  BOCCTAHOBUTEIb, OKHUCJIEHWE U  BOCCTAHOBIICHHE,
ayuioTponusi, aMpOTepHOCTh, XUMHUYECKasl CBs3b (KOBaJ€HTHas, MOHHAS,
MeTajuIMueckas), KpHCTaIMYecKas peniéTka, KOppo3us METaJlIoB,



CIUIaBbl, CKOPOCTh XUMHUYECKOM pEeaKUUH, MPEAeTabHO JOMyCTUMAas
koHueHTpanus [1/IK BemecTsa;

WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHWMHYECKUX TOHSATUUA H
MPUMEHSIThH 3TU TIOHSATHUS MPU OMUCAHUU BEILIECTB U UX MPEBPAICHUN;
UCIIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJIMKY JUIsI COCTaBieHHS (Hopmyll
BEIIECTB U YPABHECHUN XUMUYECKNUX PEAKIINM;

ONPENENATh BAJICHTHOCTh U CTENIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJJIEKHOCTh BEIIECTB K
ONMpEAENIEHHOMY KJIACCy COEAUMHEHUN Mo (opMyaaMm, BHUA XHUMHYECKOU
CBs3M (KOBaJICHTHas, HWOHHAs, METAUIMYECKas) B HEOPraHWYECKHUX
COCIMHEHHUSX, 3apsj MOHA 0 XUMHUYECKOU (hopmyle, XapakTep cpeibl B
BOJHBIX PACTBOpPaX HEOPTaHUMYECKUX COCIUHEHUH, THUI KPUCTAJUIMYECKOMN
PEMETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbichn [lepuonnueckoro 3akona JI. U. Menneneera u
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OIKCHIBaTh M XapaKTEePU30BaTh
Tabnuunyo Qopmy llepuonnueckoit CUCTEMBI XUMUYECKHX SJIEMEHTOB:
paznuyarh TOHATHS «IIaBHas mnoArpynna (A-rpynma)» M «moOoodHas
nonrpynna (b-rpynmna)», manble U OONbIIME TEPUONBI, COOTHOCHUTH
0003HaUCHHS, KOTOPHIE HMEIOTCS B IEPUOAMYECKON Tabmuie, C
YUCJIOBBIMU  XapaKTEPUCTHUKAMU  CTPOCHUSI  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjApa, OOIIee 4YHUCIO DJIEKTPOHOB U
pacmpenesieHue WX [0 JJIEKTPOHHBIM CJIOSM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B MU3MEHEHUU CBOWCTB AJIIEMEHTOB M MX COCJUHCHHI B
npejesiax MaJIbIX MEPUOJIOB U TIABHBIX MOJATPYII C YUYETOM CTPOCHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUYECKUE BJIEMEHTHI, HEOPraHUYECKUE BEIIECTRA,
XUMHUYECKUE peakiuu (10 YMCIy M COCTAaBy Y4YacTBYIOUIMX B peakluu
BEIIECTB, MO TEIIOBOMY 3(D(EKTy, 0 M3MEHEHHUIO CTETICHEH OKHCIICHUS
XUMHYECKHX AJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOMIME U CHEHU(PUISCKUE XUMHUUYECKUE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIasi OIMUCAHUE
npuUMepaMi MOJIEKYJISIPHBIX M HOHHBIX YpaBHEHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIUN;

COCTaBIIITh  YPABHEHUS OJICKTPOJUTHUYECKON  JUCCOIMALIMM  KUCIIOT,
HIEJI0YEN U COJIEH, MTOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEAKIIMil HOHHOTO
oOMEHa, ypaBHEHHUS pEakKluii, TMOATBEPKIAIOMNUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3U MEXK]Ty BEIIECTBAMU PA3IMUHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUl
MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca 3TUX peaKLuid;
IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHMUS,
BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpAlIEHU B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MacChl BEILIECTB,
MacCOBYIO JIOJIIO XHMMHYECKOIO 3JeMEeHTa Mo (opmyie COeIuHEHHUs,
MacCOBYIO0 [IOJIF0 BELIECTBA B pacTBOpE, MPOBOAHWTH PACUYETHI MO
YPaBHEHUIO XUMHUUYECKOM PEaKIIUH;



® Co0mIoaTh MpaBmiIa MOJIB30BAHMUS XUMHUUYECKOM MOCYI0i 1 1a00paTOpHBIM
o0opynoBaHMEM, a TaKKe IMpaBWwia OOpalieHus ¢ BelIECTBAMHU B
COOTBETCTBHHM C HMHCTPYKIMSIMH TIO BBIIIOJIHEHUIO J1a0OPATOPHBIX
XUMUYECKUX OIBITOB IO TMOJYYEHUID M COOMpaHUI0 TIa3000pa3HbIX
BEIIECTB (aMMHaKa U YITIEKUCIIOTO Ta3a);

® TIPOBOAWTH  PEAKIMH, MOATBEPKAAIONINE  KAYeCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATh OIMBITHBIM MYTEM XJIOPHUA-, OPOMHU/I-,
uonua-, kKapOoHar-, ¢ocdar-, cmiMkar-, cyiabdar-, THIPOKCUI-HOHBI,
KaTHOHBI aMMOHUS W WOHBI WM3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIIUE B
BOJIHBIX PAaCTBOPaxX HEOPTaHUYECCKUX BEIICCTB;

® TIPUMEHSITH OCHOBHBIC OIEPAIlUU MBICIUTEIHLHON ACSITEIPHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, O000OIleHHe, CHUCTEeMaTH3allhio, BBISBICHUE
NPUYUHHO-CIICJICTBEHHBIX CBSA3€H — JJII W3yYCHHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEAKIUH, €eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHHUS —
HaOIOZICHNE, W3MEpPEHHEe, MOJICIUPOBAHUE, SKCIIEPUMEHT (peaabHBbIN W
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
KoanuecTBo yacoB
Ne HaumMeHoBaHHe pa3ie/i0B U TeM KoHTpoIbHbIe IpakTHyeckue DJIeKTpOHHbIe (LM(ppoBbIE)
n/n  mporpamMmbl Bcero o0pa3oBarejibHbIE pecypchl
padoThI padoThbI
Paznen 1.I1lepBoHavyajibHble XUMHUYECKHE MOHATHS
LU comemommm n pammccroi I Bubmiorexa LIOK
https://m.edsoo.ru/7f41837¢c
eITEILHOCTH YeIOBEKa
1.2 BeliecTBa 1 XUMHUYECKHUE PEAKIIUT 8 1 bubmiorexa LIOK
https://m.edsoo.ru/7f41837¢
Hroro no pazneny 9
Pa3nen 2.BaxkHeiiniyve nmpeacTaBuTe 1M HEOPraHMYeCKHUX BelllecTB
21 Bozayx. Kucnopoa. [lonsitue 06 4 1 bubnuorexa [IOK
) okcHugax. BameHTHOCTE https://m.edsoo.ru/7f41837¢
29 Bonopon. [lonsarue o kucinorax u 4 1 bubmuoreka [IOK
' COJISIX https://m.edsoo.ru/7f41837¢
23 Bopna. PactBopsl. [lonsitre 06 4 1 bubnuoreka [IOK
) OCHOBAHHUSIX https:/m f41
24 OCHOBHBIE KJIaCChI y 3 1 1 bubanoreka [IOK
HEOPTaHUYCCKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Hroro 1o pazaeny 15

Pasnen 3.1lepuoguvecknii 3axon u [lepnognyeckas cucrema xumnueckux aemenToB JI. U. MenaeneeBa. CTpoeHue aToMoB.
Xumunyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKITUN

[Teprognueckuii 3aK0H U

31 Ilepuoanueckas cucrema 5 bu6muoreka [IOK
: XUMHYeCcKuX dneMeHToB [1. 1. https://m.edsoo.ru/7f41837¢
MengeneeBa. CTpoeHue aTroma
3.2 )O<EII/\I/[(I)/EIIII/Ief;Ia:Hi)%ii)I;CTaHOBI/ITeJ'IBH 4 1 bubmiorexa LIOK
: https://m.edsoo.ru/7f41837¢

bIC pEaKIuu


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

bubmuoreka [IOK

Viroro o pasezy ? https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMst o) bubnuorexa [IOK

https://m.edsoo.ru/7f41837¢
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ne i/

HaumeHoBaHue pa3nesoB U TeM
NporpamMmsblI

Pa3gen 1.BemecTBo 4 XMMHYECKHE PeaKIUU

1.1

1.2

1.3

[ToBTOpeHue u yriryoieHrne 3HaHNU OCHOBHBIX
pas3znenoB Kypca 8 kiacca

OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX
peakiuii

:‘)J'IGKTPOJ'II/ITI/I'-IGCKaH JUCCoranus.
XHUMHUYECKHUE pC€aKluu B paCTBOpPaAx

Hroro 1o pazaeny
Pa3znen 2.HemeTa/JIbI 1 UX COeAMHEHHUS

2.1

2.2

23

2.4

OO1as xapakTepuCTUKa XUMHYECKHUX
anemeHToB VIIA-rpynmsl. ["anorenst

OO1w1ast XxapaKTepUCTUKAa XUMUYECKHX
aneMeHToB VIA-rpynmsl. Cepa u eé
COETUHEHUS

OOm1ast XxapaKTepUCTHKAa XUMUIECKIX
aneMeHToB VA-rpymibl. A30T, pochop u ux
COECIUHEHUS

OOm1ast XxapaKTepUCTUKAa XUMUYECKUX
eMeHTOoB [VA-rpynmsl. Yoiepon u KpeMHUI
U UX COEIMHEHUS

HToro 1o pazaeny
Pa3znen 3.MeTa/sIbl H UX COeTMHEHUSA

9 KUIIACC

KoJsimuecTBO 4acoB

Bcero

11

16

KontponbHubie
padoThI

IIpakTHyeckue
padoThbI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBare/ibHbIE

pecypchl

bu6moreka [IOK
https://m.edsoo.ru/7f41a63
6

bubamnoreka [IOK
https://m.edsoo.ru/7f41a63
6

bubaunoreka [IOK

https://m.edsoo.ru/7f41a63
6

bubmuoreka [IOK

https://m.edsoo.ru/7f41a63
6

bu6muoreka [IOK

https://m.edsoo.ru/7f41a63
6

_BI/I6J'II/IOT€Ka HOK
https://m.edsoo.ru/7f41a63
6

bu6muoreka [IOK

https://m.edsoo.ru/7f41a63
6



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

bubaunoreka IIOK

3.1 OO0111€e cBOIICTBa METAJIJIOB 2 https://m.edsoo.ru/7f41a63
6
bu6moreka [IOK

32 Baxxueliime METaIbl M UX COCIUHEHUS 5 1 2 https://m.edsoo.ru/7f41a63
6

Hroro 1o pazaeny 7
bubaunoreka I[IOK

PesepBHOC Bpems 1 https://m.edsoo.ru/7f41a63
6
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IHOYPOYHOE INTAHUPOBAHUME

Ne i/

10

11

8 KUIACC

KosnuecTBO 4acos

KonTpoJbHble IIpakTnueckue
padoThbI padoTbI

T
eMa ypoka Beero

[Ipenmer xumuu. Posib XUMHUM B )KU3HU YETIOBEKA.
TToustue o MeTomax MO3HAHUA B XUMHUHU. Tena u 1
BellleCTBa. ArperaTHble COCTOSIHUS BEIIECTBA
Yuctele BemecTsa 1 cmec. CriocoOnl
pazjienieHust cmecei

dusnueckue U XMMUYECKUE SIBJICHUS.

Xumuueckas peakuus. [IpusHaku nporekaHus 1
XUMUYECKUX PEaKIUil

ATOMBI 1 MOJIEKYIIBI ATOMHO-MOJIEKYJIIpHAst

Teopust. XUMHUYECKUN aneMeHT. [Ipocroe n 1
CJIO’KHOE BEILIECTBO

OTHOcUTEIbHAs AaTOMHAsl U MOJIEKYJISIpHast

Maccel. MaccoBas 07151 XMMUYECKOTO 3JIEMEHTA B 1
COCIMHEHUU

KomnuecTBo BertecTBa. Moib 1

3aKOH COXpaHEHHS MacChl. XUMUYECKUE
ypaBHEHHUA. TUIIBI XUMHYECKHX PEAKIIUH.

BaneutHocts 1 1

KontponwsHas padora o teme «Bemectsa u
XUMHYCCKHUE PEAKIIUM»

Boznyx. Kucnopon — anemeHt u npocroe
BenrecTBo. O30H

du3nueckre 1 XUMHYECKUE CBOMCTBA KUCIOpOIa
(peakiuu okucaeHus, roperue). [Tonsatue 06 1
OKCHaX.

Jlara
U3y4YeHHs

Buapbl,

¢opmnbl
KOHTPOJIS

Yerueii
ompoc
VCTHBIN
o1poc

VYeTHbl
oIpoc

VYeTHEbII
O1pocC

VYeTHbIM
onpoc
YerHbIi
onpoc
[IpakTnyecka
s pabora
KontponsHas
pabota
YeTHbIM
onpoc

YceTHBIN
OTpocC



12

13

14

15

16

17

18

19

20

21

22

23

24
25

26

27

Crioco0bl mosTydeHust KUCI0pOoAa B 1a00paTopuu
Y TIPOMBINIUIEHHOCTH. [IpMeHeHne Kucaopoaa

TernoBoi 3 PexT XUMUIECKON peaKITHH,
MOHITHE O TEPMOXHUMHUYECKOM YPaBHEHUH, IK30-
Y SHAOTEPMUYECKUX PEaKIIUIX

Bomopona. CroiicTBa Bojopoaa.
[Tonydenue u mpuMeHeHHE BOAOPOA.
MonsipHbiii 00beM. 3ak0oH ABOTrazpo
KontponbHas padora

Kucnotsl u conu

Bona. PactBopsl

MaccoBas J10J151 paCTBOPEHHOT'0 BEIIECTBA B
pacTBope.

[IpuroroBieHne pacTBOPOB

OKkcupl: cocTaB, Kiaccudukaus,
HOMEHKJIaTypa.

OcHoBaHuA

I'eneTnueckas cBA3b MEXKY KJIacCaMU
HEOPraHUYECKUX COCAUHECHUN

KHaCCI/I(bI/IKaLII/ISI XUMHUUYCCKHUX SJICEMCHTOB

[Teproguueckuii 3akoH. [ pynmbl U IEpUOABI.
XapakTepucTuka XUMUUYECKOT0O 3JIEMEHTA T10 €ro
nosioxxenuto B [1ICXD

Crpoenue aToma

[IpakTnyecka
s pabota

YcTHbIM
ompoc,
MIPOBEPOYHAS
pabora
VYeTHbIf
onpoc
IIpakTnuecka
g pabota
YeTHbIl
ompoc
KonrponsHas
pabota
YcTHBIN
ompoc
YcTHbIM
onpoc
VYeTHbIi
ompoc,
MIPOBEPOYHAS
pabota
IIpakTnuecka
s paborta
YeTHbIN
ompoc
YerHbIi
onpoc
YerHbIl onpoc

YerHblit onpoc

VYeTHbli
oIpoc

YceTHBIN
oTpocC



28

29

30

31

32

33

34
35

N3meHeHue CBOMCTB AJIEMEHTOB B MEPUOIAX U
MIaBHBIX noarpynmnax. 0.

CrpoeHue 3eKTPOHHBIX 00070YEK aTOMOB
anemenToB [lepuonnueckoii cuctemsr . U.
Menpaeneena

XuMudeckas CBA3b U dHeprus. Buasl cBs3u

CreleHb OKUCIICHUS

OKXUCITNTEIIFHO-BOCCTAHOBUTEIIHLHBIE pPC€aKIuu

KonTponshnas pabora o reme «CtpoeHue atoma.

XUMUYECKas CBSA3b
PesepBHbIi ypok
PesepBHBIN ypok

OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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VCTHBIN
o1poc
VeTHBIN
ompoc,
MIPOBEPOYHAS
pabora
VeTHBIN
OIpoc
Yerueii
ompoc
Yerupii
oIpoc
KonrponsHas
pabota



9 KUIIACC

KoJsinuecTBo 4acoB Buspi,

Nen/m  Tema ypoka B Kontpoabusie  IlpakTHueckue Hara popmbl

cero H3YYeHUsl  gomTposas
padoThI padoThI
[Mepuoauyeckuii 3akon. [lepuonuueckas BBoanbIii
cucTemMa XUMUYeCKuX aemeHToB 1. U. TECT

1 MenneneeBa 3akOHOMEPHOCTH B U3MEHEHU U 1
CBOMCTB XMMUYECKHUX IEMEHTOB MEPBBIX TPEX
11(50)5 ()i (o)}

2 Buibl XuMuueCcKol CBSI3U U TUIIBI 1 VYeTHbii
KPUCTAJUIMYECKUX PEIIETOK onpoc
KonTpomnsnas pabora o reme «IloBropenue u KonTponbnas

3 yriryOieHre 3HaHUH OCHOBHBIX Pa3esioB Kypca 1 pabora
8 kiacca»

IlonsATHE O CKOPOCTU XUMHUYECKOU PEAKIUU. VYerHeii

4 [ToHsATHE O TOMOT€HHBIX U T€TEPOTrE€HHBIX 1 OIIpoOcC
peaKuusax
[ToHsATHE O XUMHUYECKOM PABHOBECHH. VYeTHBIN

5 @DaKTOpBI, BIUAIOIIME HA CKOPOCTh XUMHYECKON 1 OIIpoOC
peaKIu ¥ TIOJI0KEHNE XUMUIECKOTO
paBHOBECHS

YerHbIi

6 OKUCIUTETbHO-BOCCTAHOBUTEIILHBIE PEAKIINHT 1 ompoc

7 Teopust 3NEKTPOTUTUYECKON TUCCOLIMAIINH. 1 YCTHBIN
CuiibHBIE U CITa0bIE 3JIEKTPOJIUTHI ompoc
HNonuble ypaBHEeHUs peakiuil. XUMUYECKHE VYeTHbIi

] CBOICTBA KHCJIOT, OCHOBAaHHUI U COJICH B CBETE 1 OIpoc
MIPEACTABICHUH 00 AJIEKTPOIMTHIECKON
JMCCOLMAIIN

3 VYerHbIi

9 [TonsiTue o ruaponuse couei 1 orpoc

10 [TpakTuueckas padora. «Pemenune 1 | [IpakTnuecka
AKCTIIEPUMEHTATBHBIX 3a]1a1» s paborta



11

12

13

14

15

16

17

18

19

20

21

22

OO01mmas xapaKTepUCTHUKA TaIOTEHOB.
XuUMHYECKHE CBOMCTBA HA IPUMEPE XJI0pa

Xnoposopopoa. ConsHas KMCI0Ta, XUMUYECKHE
CBOICTBa, OJTy4YEHHE, TPUMEHEHHE

Brruucnenust mo ypaBHEHUSIM XUMHYECKUX
peaKkiuii, eciiv ONH U3 PEareHTOB JaH B
N30BITKE

KontponpsHas padora

OO01mas xapakTepUCTHUKa YIEMEHTOB
VIA-rpynnel. A1oTponHble MOAU(PUKALITT
cepbl. Haxoxnenue cepbl U €€ COeIUHEHUH B
npupojie. XuMHUYECKHUE CBOMCTBA CEPhI

CepoBonopoa. Oxcuabl cepbl. CepHast KUCIOTA.
dusnueckrue U XUMHYECKUE CBOMCTBA

XHWMHMYECKUE PEAKIINH, JIEKAIIUE B OCHOBE
IIPOMBIIIIJIEHHOTO CII0C00a MOTY4YEeHUsI CepHON
KHUCJIOTBL. XMMHUYECKOE 3arpsi3HEHUE
OKPY’KaIOILEN CPeabl COCTNHEHUSIMU CEPBI

Brrunciienne MaccoBoil 1011 BbIXOAa MIPOIYKTA
peakiuu

OO61ast xapaKTepUCTUKA HIIEMEHTOB
VA-rpynnsl. A30T, paclipOCTpaHEHHE B
npupojie, pu3ndecKrue 1 XuMUYeCKrue CBOMCTBa

AMMUak, ero Gu3ndecKue u XUMUIECKUe
CBOMCTBA, MOJIyYEHUE U IPUMEHECHHUE

A3oTHas Kucnorta, e€ puznyeckue u
XHUMHUYECKUE CBOMCTBA. Mcronb3oBanue
HUTPATOB U coJieil aMMOHUS B KaUECTBE
MUHEPAIbHBIX YI00peHU. XUMHUECKOe
3arpsi3HCHUE OKPYIKAIOIICH CPe/Ibl
COCIMHEHUSIMH a30Ta

docdop. Okcun dhocdopa (V) u pochopHas
KHCJIO0Ta, (PU3NYCCKUE U XUMUYECKHE CBOWCTRA,
nonydenue. Mcmonb3oBanue ¢pocaTos B

VCTHBIN
oTpoc
YcTHBIN
OTIpOC
YCeTHBIN
OTIpoC

KonTtponbHas
pabora
VYeTHbii
onpoc

VCTHBIN
oTIpocC
YCTHBIN
OTIpOC

IIposepounas
pabota
YeTHbIi
oIpoc

YCTHBIN
o1poc
YCeTHBIN
oIpoc

YceTHEBIN
OTIPOC
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Ka4eCTBE MUHEPAIBHBIX yIOOPECHUI.
3arps3HeHNe IPUPOITHON cpebl hochaTaMu
VYrnepon, pactipocTpaHeHUE B IPUPOJIE,
(dbu3nvecKre U XuMU4Yeckue cBorcTBa. OKCUIBI
yriiepoaa, ux (pu3uvIecKue 1 XUMUICCKUE
CBOMCTBA. DKOJIOTHYECKUE MTPOOIEMBI,
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

YronpHasg KUCI0Ta U €€ COJIN

Kpemnuii u ero coequHeHUS

[IpakTnueckas pabora. Pemenue
SKCIIEPUMEHTAJIbHBIX 3aa4 110 TEME
«Bakuenme HeMeTaIbl U UX COSITUHCHUS

OO01mast xapaKTepuCTUKa XHMHUECKIX
JIEMEHTOB — METaJUIOB. MeTamnueckas CBsA3b
Y METAJUTMYECKas KpUCTANTNYECKAs pelIETKa.
®u3nYeCcKrue 1 XMMHUYECKUE CBOMCTBA
METAJIJIOB. DNEKTPOXUMUUYECKHUM P
HAINPSKEHUH METAJIOB

OO61u11e cnocoObl MoTyYeHHsI METaJIOB.
CrnnaBel. Beruncnenus no ypaBHeHUsIM
XMMHUYECKUX PEAKIHi, €CIIM OJJMH U3 PEarcHTOB
COAEPKUT PUMECH

II{enoyHbIC METAIIBI

Il{enouyHO3eMeNbHBIE METAILIIBI — KAJIBLMH U
maraui. JKeCTKOCTEL BOJBI

Amomunuii. AMpOTepHbIE CBOMCTBA OKCHIA U
THJIPOKCHIA

XKenezo. Okcubl, THAPOKCUIBI M COITH JKelle3a
(IT) m »xene3a (III)

KonTponwsHas pabora o reme «Baxneiimme
METaJIJIbl U UX COCAUHCHUS»

PesepBHBIN ypok

YceTHBIN
OTIpOC

VYerHbii
ompoc
YcerHbIi
ompoc
IIpakTnuecka
s pabota

VeTHBIN
OTIpoC

[IpoBepounas
pabora

VCTHRIN
OTIpoC
VeTHBIN
OTpocC
YCTHBIN
OTIpOC
YCTHBIN
OTIPOC
KonTponbHas
pabota
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YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT'O ITPOIECCA

OBA3BATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVIAA YYEHUKA

I"a6puensu O.C., OctpoymoB WN.I'., CnankoB C.A. Xumus 8 knacc. ba3zoBblit
ypoBeHb.- M. «lIpocsemienue»
INa6puensa O.C., OctpoymoB N.I'., CnaakoB C.A. Xumus 9 kinacc. bazoBsrii
ypoBeHb.- M. «lIpocsemienune»

METOAUYECKHUE MATEPUAJIBI U151 YUUTEJIA

[Nabpuensn O.C., SAmykoBa A.B. "Xumus. 8-9 knaccel. Metonnyeckoe
nocobue" - M. [Ipoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NUHTEPHET

Xumust XuMU4ecKas Hayka 1 00pa3oBaHKE B
Poccun http://www.chem.msu.su/rus

Xumug u Kusap — XXI Bek http://www.hij.ru

I'azera « XuMusa» U CalT Ui yunuTens «f uay Ha ypoK XUMUN»
http://him.1september.ru

ChemNet: mopran ¢pyHIaMEHTAIBHOTO XMMHUYECKOTO 00pa30BaHHUS
http://www.chemnet.ru

AJIXUMUK: caiit JI.FO. AnukbepoBoii http://www.alhimik.ru
OCHOBBI XUMHH: 00pa30BaTEIbHBINA CAUT JIJISI TKOJIBHUKOB M CTY/JICHTOB
http://www.hemi.nsu.ru

Xumust B OTKpbITOM Kosutemke http://www.chemistry.ru
WebElements: oHnaliH-cipaBOYHUK XUMUYECKUX JIEMEHTOB
http://webelements.narod.ru

Buprtyansnas xumudeckas mkosna http://maratakm.narod.ru

3aHuMaresibHas XuMHuA: Bce 0 Mmetayuiax http://all-met.narod.ru
Mup xumuu http://chem.km.ru

Komnexnus «EcTecTBeHHOHAYYHBIC SKCIIEPUMEHTBD): XUMUS
http://experiment.edu.ru

XuMus JJ1 BCEX: WIUTFOCTPUPOBAHHBIE MaTEPHUAIIBI IO 00IIeH, OPraHNYeCKOn U
Heopranudeckoil xumuu http://school-sector.relarn.ru/nsm/

DnekTpoHHast OubIMoTeKa 1Mo XMMUHU U TexHukehttp:/him.1september.ru



http://www.chem.msu.su/rus/
http://www.hij.ru/
http://him.1september.ru/
http://www.chemnet.ru/
http://www.alhimik.ru/
http://www.hemi.nsu.ru/
http://www.chemistry.ru/
http://webelements.narod.ru/
http://maratakm.narod.ru/
http://all-met.narod.ru/
http://chem.km.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://him.1september.ru/

ITepuonunueckas cucteMa anemMeHToB http://periodictable.ru/
Periodic Videos http://periodicvideos.com/

Munepaibl U TopHbIe TOpobI https://catalogmineralov.ru/mineral/
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