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IHHOACHUTEJIBHASA 3ATIMCKA

Pabouas mporpamma o xumuw it 00ydaromuxcs 8-9 KiaccoB cocTaBieHa Ha OCHOBe TpeOoBaHMiA K
pe3ynbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTelIbHON MTPOrpaMMbl OCHOBHOTO 00I11er0 0Opa3oBaHusl,
npeacTaBieHHbIX B DenepantbHOM rocyJapCTBEHHOM 00pa3oBaTeIbHOM CTaHapTe OCHOBHOT'O OOIIEro
o0pa3oBaHus, ¢ yIETOM paclpeeEHHBIX 10 KJIaccaM MPOBEPSIEMBIX TPEOOBAHUHN K Pe3yJbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMBbl OCHOBHOTO O0IIET0 00pa30BaHMs U DJIEMEHTOB COJICPIKAHMS,
MPEJCTABICHHBIX B Y HUBEPCAILHOM KOJIU(PHUKATOPE IO XUMHUH, a TAKKe Ha OCHOBE [IpuMepHOl mporpaMMel
BOCIIMTaHUS 00yJaromuXCcs MPH MOJTyYSHUH OCHOBHOTO 00111ero oopa3zoBanus u ¢ yuérom Konnenmmm
MpernojaBanus yaeOHOTO mpeaMeTa « XUMUs» B 00pa30BaTelbHBIX OpraHn3anusx Poccuiickoi
Odenepanny, peain3yroIMX OCHOBHbIE 00111e00pa3oBaTebHble porpaMmMsl (yTB. Pemennem Konneruun
Munnpocsemienust Poccun, nporokost ot 03.12.2019 N I1K-48H).

OBLIAA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA «XUMMUSD»

Bxutag yueOHoro nmpenmera «XUMHUsA» B TOCTHXKEHHUE 11eJIell OCHOBHOTO 00111ero o0pa3oBaHusi 00yCIIOBIEH
BO MHOTOM 3Ha4YeHHUEM XUMHUYECKOI HAyYKH B ITIO3HAHWH 3aKOHOB MPUPO/JIbI, B PA3BUTHUU IMTPOU3BOAUTCIbHBIX
CHJI 00IIIECTBA M CO3JaHUH HOBOI 0a3bl MaTepUaIbHOMN KYIbTYPBHI.

XUMHS KaK 2JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK pacIpoCTpaHuia CBOE BIMSHUE Ha BCE 00IacTH
YeJI0BEYECKOTrO CYIIECTBOBAHUS, 3a/1ajla HOBOE BUJIEHUE MUPA, CTajla HEOTHEMIIEMbIM KOMIIOHEHTOM
MHPOBOH KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM >KM3HH O0II€CTBA: 3HAHNE XUMUU CIIY’)KUT OCHOBOH /15t
(hopMHUpOBaHMSI MUPOBO33PEHHUSI YEJIOBEKA, €r0 MPEICTABICHUN O MaTePHAIbHOM €IUHCTBE MHUPA; BAKHYIO
poJib UrparoT hopMUpyeMble XUMHEH MPEACTAaBICHHS O B3aUMOIPEBPALICHUSIX SHEPTHH U 00 HBOJIIOLUN
BEIIECTB B MPUPO/IC; COBPEMEHHAs! XUMUS HalpaBjieHa Ha pelleHue riI00albHbIX TPOOIeM YCTOMUNBOTO
Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, IHEPTETUICCKOH, MUIIEBOU U SKOJOTHIECKON OE30TIaCHOCTH, ITPoOIeM
3/IpaBOOXpaHEHHUSI.

B YCJIOBHUAX BO3pacCTarOMCro 3SHAYCHU XUMHUH B JKU3HU O6I.H€CTBa CYIIECTBEHHO ITOBBICHUIIACH POJIb
XHUMHNYCCKOTI'O O6pa3OBaHI/I$I. B mmane conyalan3any OHO ABJIICTCA OAHUM U3 YCJ'IOBI/Iﬁ (bOpMHpOBaHI/IH
HUHTCJUICKTA JIMYHOCTHU U TAPMOHHUYIHOT'O eé pa3BUTHA.

CoBpeMeHHOMY YelIOBEKY XUMUYECKHe 3HAaHUSI HEOOXOAUMBI /17151 IPUOOpETeHHsI 00IEKYIbTYPHOTO
YPOBHS, TIO3BOJISIIOLIETO YBEPEHHO TPYAUTHCS B COIIMYME M OTBETCTBEHHO y4aCTBOBATh B MHOT000Opa3HOit
KU3HU OOIIEeCTBa, /U OCO3HAHUS BaKHOCTHU Pa3yMHOTO OTHOIIIEHHUSI K CBOEMY 3JI0POBBIO U 3I0POBBIO
JPYTUX, K OKpYKarolel IpUpoIHOM cpesie, M TPaMOTHOTO MOBEICHUS MPU UCTIOIb30BAHUU PA3TUYHbIX
MaTepHUaIoB U XMMHYECKUX BEIIECTB B MOBCEIHEBHOMN KU3HHU.

XuMmuyeckoe 00pa3oBaHUE B OCHOBHOM IIKOJIE SIBIISIETCS] 0230BBIM 1O OTHOIICHHUIO K CHUCTEME OO0IIEero
XUMHUYECKOTO oOpa3oBaHus. [IoaTOMy Ha COOTBETCTBYIOIIEM EMY YPOBHE OHO pealn3yeT MpUcyIre oduemy
XUMHUYECKOMY 00pa30BaHHUIO KIIFOUEBbIE IEGHHOCTH, KOTOPBIE OTPAXKAIOT FOCYIaPCTBEHHBIE, OOIIECTBEHHBIE U
WHIUBUAYaJIbHbIE TOTPEOHOCTH. DTUM OTPEEIAeTCs CYITHOCTD 00IIeil cTpaTeruu 00ydeHusl, BOCIIUTAHUS U
pa3BUTHS 00YUAIOLIUXCS CPEICTBAMU YUE€OHOTO MpeaMeTa « XUMUsD».

N3yuenne nmpeamera: 1) cniocoOCTBYET peaan3aliii BO3MOXKHOCTEH Uil caMOpa3BUTHS M (POPMUPOBAHMS
KYJIBTYpPBI TUYHOCTH, €€ 0011ei 1 (PYHKIIMOHATIBHOI rpaMOTHOCTH; 2) BHOCUT BKJIaJ B ((OPMUpPOBAHNE
MBILUIEHUS] ¥ TBOPYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSTEIILHON y4eOHOM
NeATeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIE0BATEILCKUX YMEHHM, HE0OX0AUMBIX KaK B IIOBCEIHEBHON
KHU3HH, TaK U B IPO(PECCUOHATIBHOMN JEATEIbHOCTH; 3) 3HAKOMUT €O CIELU(PHUKON HAYYHOTO MBILILICHUS,
3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO B3IJIsS1/1a HA €IMHCTBO NPUPOBI U YEIOBEKA, ABJISETCS OTBETCTBEHHBIM



3TarnoM B (GOPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH MOAPOCTKOB; 4) CIIOCOOCTBYET
(bOpMI/IpOBaHI/IIO HCHHOCTHOI'O OTHOIICHUA K €CTCCTBCHHO-HAYYHbIM 3HAHUAM, K IIPUPOAC, K UCIIOBCKY,
BHOCHUT CBOH BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHHE IIKOJIbHUKOB.

Haspannple HampaBieHUs B 00yICHHH XUMHUH 00SCIICUNBAIOTCS CIICIU(PUKON CONCpKAHUS TPEMETa,
KOTOpBIﬁ ABJICTCA NCAArOrM4CCKU aAallTUPOBAHHBIM OTPAKCHUCM 63,30BOI7I HAayK1 XMMHHU HA OHpeIIeJIéHHOM
arare €€ pa3BUTHSL.

Kypc xumun 0CHOBHOM IIKOJIbI OPUEHTUPOBAH HA OCBOCHHE O0YUYAIOIIUMHKCS OCHOB HEOPTaHHUYECKOM
XHUMHUHU U HCKOTOPBIX HOHATHHU U CBGI[GHI/IfI 06 OTACIIBbHBIX o0OBeKTax OpI‘aHI/ILIeCKOf/'I XHUMHU.

CrpykTypa conep:kaHus rnpeamera chopMHUpOBaHA HA OCHOBE CUCTEMHOIO IOAX0/a K €r0 U3y4YEHHUIO.
ConepmaHI/Ie CKJIaIbIBACTCA U3 CUCTEMbI MIOHITHH 0 XUMHUYECKOM 3JIEMEHTE 1 BEIICCTBEC U CUCTEMBI TTOHATHH
0 XUMHUYecKo peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OpraHU30BaHbI 10 MPUHLIKITY TOCIEA0BATEIBHOTIO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEICTABICHUIN pa3HOTO YPOBHS: aTOMHO-MOJIEKYIISIPHOTO
Y4EHHMS KaK OCHOBBI BCETO €CTeCTBO3HaHus, ypoBHs [lepnoaudeckoro 3akona /. 1. MenneneeBa kak
OCHOBHOTI'O 3aKOHA XMMHUHU, YYCHHA O CTPOCHUU aTOMa U XUMHYECKOI CBA3H, HpeI[CTaBJ'IeHI/Iﬁ 00
IEKTPOIUTUYECKOM TUCCOLMALIMY BEIECTB B pacTBOpax. TeopeTnueckue 3HaHUs paccMaTpUBaIOTCs Ha
OCHOBE AMIIMPUYECKH MOTYYCHHBIX U OCMBICICHHBIX ()aKTOB, pPa3BUBAIOTCS MOCIIEA0BATENBHO OT OJIHOTO
YPOBHS K JIpYyTOMY, BBITIOJIHSSA (YHKIIMN OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U

BO3MOJKHOCTEH MPAKTHYCCKOT'0 IPUMCHCHUS U TMMOJTYUCHUA U3YyYaCMbIX BCIICCTB.

Takas opranusanus cofepxKaHus Kypca criocoOCTBYET MPEICTaBICHUIO XUMUYECKOW COCTaBIIAIOIIEN
Hay4YHOU KapTHUHBI MUpa B JIOTUKE €€ CUCTEMHOM Npupoipl. Tem caMbIM 00ecrieunBaeTcsi BO3MOXKHOCTb
(dbopMupoBaHUs y 00yHarOMIMUXCS IEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHHUIO M METO/IaM MO3HAHUS B
Hayke. BaxHO Takke 3aMEeTHTb, YTO OCBOEHHE COACPKAHUs Kypca MPOUCXOAUT C MPUBJICUEHUEM 3HAaHUH U3
paHee U3y4eHHBIX KypcoB: «OKpyx)aronmi Mup», «buosorus. 5—7 knaccel» U «Pu3uka. 7 Kiaccy.

HOEJNX U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K HampaBienuio nepBoCcTerneHHOM 3HAUMMOCTH MPH peann3aiii 00pa30BaTeNbHbIX QYHKIUI
npeaMeTa«XuMHUs» TPAAUIIMOHHO OTHOCAT (GOpMHUPOBAHKUE 3HAHUNM OCHOB XUMHUYECKOI HayKH Kak 00JIacTH
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM EeSITEIbHOCTH YEJIOBEKa U KaK OJJHOTO U3 KOMIIOHEHTOB
MHUPOBOM KYJIbTYpHL. 3a/1a4ya MpeAMeTa COCTOUT B POPMUPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUNA —
BOKHEHIINX (PaKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUI, JOCTYITHBIX 0000IIeHUI
MHPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HayKH, 3HAHUW O HayYHBIX METOJIaX U3YUYCHHUS BEIECTB U
XUMHUYECKUX PEaKlUi, a TaKkke B (GOPMUPOBAHUH U PA3BUTUU YMEHHI U CIIOCOOOB JIeATEIHHOCTH,
CBSI3aHHBIX C IUTAHUPOBAHHEM, HAOIIOJCHUEM U MTPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTI0IEHUEM
MpaBuJI 0€30MaCHOTO OOpaIlleHus C BEIIECTBAMU B IIOBCETHEBHOM KU3HHU.

Hapsny ¢ aTum nenu n3ydeHus npeMeTa B IporpaMMe yTOUYHEHbl M CKOPPEKTHUPOBAHBI ¢ YUETOM HOBBIX
IIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero 00pazoBanus. Ceroans B 00pa3oBaHUM 0COO0 3HAUNMOMN
MPU3HAETCS HANIPABJICHHOCTh OOYYEHMs Ha pa3BUTHE U CaMOpPa3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
MHTeJUIeKTa U 0011ell KynbTypbl. OOydeHne yMEHHUIO YUUThCS M NPOJI0JIKaTh CBOE 0Opa3oBaHue
CaMOCTOSITEJIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (QYHKIMHA y4eOHBIX MPEAMETOB.

B cBs3u ¢ atuM IIpHU U3YYCHUU NIPCIMETA B OCHOBHOH IIKOJIE JAOMUHUPYIOIICC 3HAYCHUC HpI/I06pCJ'II/I TaKue
OCIn, KakK:

— q)OpMI/IpOBaHI/IC HHTCJUICKTYAJIbHO paBBHTOﬁ JJMYHOCTH, TOTOBOH K CaM006p3.30BaHI/IIO,
COTPYAHHUUYCCTBY, CAMOCTOATCIBHOMY IIPUHATHIO peLHeHHfI, CIIOCOOHOI aAaalnTUpOBATHCS K 6BICTpO
MCHAIOUIUMCH YCIIOBHUAM KU3HU,



i HaHpaBJIeHHOCTB O6y‘-IeHI/I$I Ha CUCTECMATHUYCCKOC HpI/IOGH_[eHI/Ie yT-IaH_[I/IXCSI K CaMOCTOSITeJIBHOfI
HO3HaBaTeJ’IbHOfI JACATCIIbHOCTH, Hay‘-IHBIM METOJaM IIO3HAaHUA, q)OpMI/IpyIOH_II/IM MOTHUBaIIUO U paSBI/ITI/Ie
CIIOCOOHOCTEH K XMMUU;

— obecrieyeHne yCIoBUH, CIOCOOCTBYIONMIUX MPUOOPETCHUIO 00YJIAFOIIUMHUCS OTIBITA Pa3HOOOPa3HOMA
ACATCIBHOCTH, IO3HAHUA U CaMOIIO3HAaHUA, KIIFOUCBBIX HABBIKOB (KJHO'—ICBBIX KOMHGTGHHHﬁ), UMCHOIIUX

YHHUBCPCAJIbHOC 3HAYCHUC JIA PAa3JIMYHBIX BUJOB ACATCIbHOCTHU,

— (dopmupoBaH¥c yMCHHI OOBSICHITH U OIICHUBATH SIBIICHUS OKPY)KAIOIIETO MUPA Ha OCHOBAHUH
3HAHUM U OIbITA, MOJYYEHHBIX IIPU U3YYECHUU XUMUU;

— (dopmupoBanHue y 00yJIarOIIUXCS TYMAaHUCTHYECKUX OTHOIICHUH, TOHUMAHWSI [ICHHOCTH
XUMUYECKUX 3HAHUM JIJ1s1 BBIPAOOTKM SKOJIOTUUYECKHU 11eTIeCO00pa3HOTO OBEACHUS B OBITY U TPYI0BOI
JESITETFHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37I0POBBS U OKPYXKAIOIIEH MPUPOTHOMN CPEIbI;

— Ppa3BUTHE MOTHBAIIMU K 00yUEHUIO, CITIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE

YCBOEHHMSI 00I11€4eI0OBEYECKUX [IEHHOCTEN, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Npoduis u
HaIpPaBJIEHHOCTH JaJIbHEUIIET0 00ydeHHUsI.

MECTO YYEBHOI'O ITPEJIMETA «XUMUS» B YHEBHOM IIVIAHE

B cucreme o6miero o6pazoBanus «XUMHUsD MpU3HAHA 00A3aTENbHBIM YYEOHBIM IPEIMETOM, KOTOPBIN
BXOIUT B COCTaB Hpe}IMeTHOfI oOmactu ((ECTGCTBGHHO-HaquBIe IpEeaAMETED).

VY4eOHbIM IJTaHOM Ha €€ u3ydeHue oTBe/IeHO 136 yueOHBIX 4acoB — 1O 2 4. B HeJenio B 8 1 9 kimaccax
COOTBETCTBEHHO.



COJAEPKAHUME YYEBHOTI'O ITPE/IMETA

8 KJIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Pose xuMuu B :ku3HM desioBeka. Tena u BemectBa. uznueckrne CBOMCTBA BEUIECTB.
ArperaTHoe COCTOsHHEC BCUICCTB. HOH)ITI/IG 0 METOdaX ITO3HAHUA B XUMHUU. Xumus B CUCTEMC HaYK. qI/ICTI)Ie
BemiecTBa U cMecu. CrocoObl pa3ziesieHus: CMece.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKHUE 371eMEHTHI. CHUMBOJIBI XUMUYECKHUX AJIEMEHTOB. [IpocThie U cloXKHbIE
BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xummdeckas Gopmyia. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BemecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOcHUTEIbHAsI MOJIEKYJIsIpHas Macca. MaccoBast JoJst
XMUMHMUYECKOTO AJIEMEHTA B COECMHEHHH.

du3nyuecKkue U XUMUYECKHE SBICHUA. XUMUYeCKask peakius 1 e€ Mpu3Haku. 3aKOH COXpAaHEHUS MacChI
BellecTB. XUMUYeCKre ypaBHeHus. Kitaccuukanus XuMUIeCKAX Peakuii (COeAMHEHMS, Pa3IOKEHHS,
3aMernieHus, 0OMeHa).

XUMUYECKUH SKCTIEPUMEHT: 3HAKOMCTBO ¢ XUMHUUYECKOU MOCYA0H, ¢ MpaBUiaMu paboThI B J1a0OpaTOPUH U
npuéMamMu 00pameHus ¢ JJabopaTopHBIM 000PYIOBaHUEM; U3YUEHHE U ONMCaHne (PU3NIECKUX CBOICTB
00pa3110B HEOPraHUYECKHX BEIIeCTB; HaOmoieHne pu3nueckux (IIaBlIeHne BOCKa, TassHUE JIb/la, PACTUPaHUE
caxapa B CTYIIKe, KHIIEHUE W KOHJICHCAIUS BOJbI) M XUMHUYECKUX (TOPEHHE CBEYH, IIPOKATTUBAHHE METHOM
MIPOBOJIOKH, B3aMOJIEHCTBIE MeJla C KHCIIOTOM) sIBIIEHUH, HAOII0IEHNE U ONMCAaHUE MPU3HAKOB MTPOTEKAHUS
XUMUYECKUX peakiuii (pa3ioKeHre caxapa, B3auMOJACHCTBIE CEPHON KUCIIOTHI C XJIOPUAOM Oapws,
pasnokenune ruapokcuaa meau(ll) npu HarpeBanum, B3auMoaeiicTBre kese3a ¢ pactBopoM cou meau(ll));
M3ydeHue crnoco0oB pasieieHusl cMecel (C IMOMOIIbI0 MarHuTa, GUIbTPOBAHKE, BHITIAPUBAHUE,
TUCTUIUISIIMS, XpoMaTorpadusi), IpoBEIeHUE OUUCTKY MTOBAPEHHOM COJIM; HAOIOIEHUE U ONTUCAHHE
Pe3yJbTaTOB MPOBEACHUSI OMBITA, MILTIOCTPUPYIOLIEr0 3aKOH COXPAHEHHUS MACChl; CO3JJaHie MOJeei
MOJIEKY (ITapOCTEPKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. Coctas Bo3ayxa. Kuciaopon — aneMeHT u mpoctoe BemiecTBo. Haxoxaenue
KHCIIOpO/ia B IIpHUpoie, (hu3nyecKkue U XuMudeckne cBoicTBa (peakuuu ropenust). Oxcuapl. [lpumenenue
kuciopoaa. CriocoObl MOTydeHUs! KUCIOPO/ia B JIabOpaTOPUH U MPOMBIIITIEHHOCTH. KpyroBopoT kucinoposa B
npupojae. O30H — aIoTpoIHas MOIU(BUKALIKUA KHCIOPO/a.

Temnosoit acbcbeKT XUMHWYECKOH peaKknun, TCPMOXUMHUYCCKUEC YPABHCHUS, K30~ U SHAOTCPMUYICCKHUC
PCaKIuu. Tomnupo: yYroJjb 1 METAaH. 3arp;13HeHI/Ie BO3yXa, YCUJICHUC ITapHHUKOBOI'O 3(1)(1)6KT3, pa3pyuIeHuc
O30HOBOTIO CJ104.

BOI[OpOI[ — JJICMCHT M ITPOCTOC BCIICCTBO. Haxoxnenue BOJOpO/Ja B IIPpHUPOJC, (1)I/I3I/I‘ICCKI/IC H XUMHYCCKHUC
CBOﬁCTBa, MMPpUMCHCHUC, CITIOCOOBI IMOJTy4CHUS. Kucnotsr u conn.

KomnuectBo BemectBa. Mosb. MonsipHast Macca. 3akoH ABorapo. MossipHslil 00bEM ra3oB. Pacuérsl o
XUMUYECKUM YPABHEHHUSAM.

dusnyeckue cBoMcTBa BoAbl. Boma Kak paCcTBOPHUTECIIb. PaCTBOpLI. HaceplmmeHHbIe 1 HEeHACHIIIIEHHBIS
PacTBOPLI. PaCTBOpI/IMOCTB BEILIECTB B Bojie.MaccoBas 10715 BEIIECTBA B pacTBope. XHUMHYECKHE CBOMCTBA
BOJEI. OcnoBanus. Poib pacTBOPOB B IIPUPOAC U B JKU3HU YCIIOBCKA. prrOBOpOT BOJbI B IPUPOAC.
3an$I3HCHI/IC MMPpUPOAHBIX BOI. OxpaHa 1 O4YUCTKaA IMPUPOJHBIX BO.

Knaccudukarus Heoprannueckux coeaunenuid. Oxcuapl. Kimaccudukamnmst okcuaoB: coiaeoopasyroniue
(ocHOBHBIE, KUCTIOTHBIE, aM(pOTEepHBIC) U HecosieoOpa3yromue. HomeHkmatypa okcuaoB (MexXIyHapoaHas U
TpuBHabHas). OU3nueckre u XMMUYECKUE CBOMCTBA OKCUAOB. [lomyueHre okcuaoB.

OcnoBanus. Knaccugukanust ocHOBaHUil: MIENOUN U HEPACTBOPUMBIE OCHOBaHMA. HoMeHkmaTypa



OCHOBaHUH (MeXIyHapoHas U TpuBUaibHas). usnueckne 1 XUMUUYECKUE CBOMCTBA OCHOBAHUI.
[Tosmyuenne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucinot. HomeHnknarypa KucioT (MeXIyHapoIHasi U TPUBUAIBHAS ).
DuU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOT. Psax aktuBHocTr metasuioB H. H. bekerosa. Ilonyuenue
KHCJIOT.

Conu. Homenknatypa cosiel (MexAyHapoaHast U TpuBHaibHas). DU3ndecKkue 1 XUMUYECKUE CBOMCTBA
conei. [lonyuenue comnen.

I'enernueckas cBs3b MEXAY KacCaMU HEOPTraHUYECKUX COEAUHEHUN.

XUMHUYECKUI SKCIIEPUMEHT: KaUeCTBEHHOE OIPEIEIICHUE COAECPKAHUSI KHCIOPOia B BO3IyX€; IOJIyYEeHHE,
coOupaHue, paclo3HABaHUE U N3YYCHHE CBOMCTB KUCIOPOAa; HAOIIOICHHE B3aMMOICHCTBHS BELIECTB C
KHCJIOPO/IOM U YCIIOBHUSI BOBHUKHOBEHUS U MPEKpaIlleHUs TOpeHus (I1okapa); 03HaKOMJIEHHE ¢ 00pa3amMmu
OKCHJIOB U ONMCAaHUE UX CBOICTB; MOIydyeHue, COOMpaHue, paclio3HaBaHUE U U3y4€HHUE CBOMCTB BOJIOPO/Ia
(ropenue); B3aumoierictere Bojioposaa ¢ okcuaom meau(ll) (Bo3amMoxkHO HCTIONb30BaHNE BUCOMATEPUATIOB);
HaboIeHNe 00pa3IoB BELIECTB KOJINYECTBOM | MOJIb; HCCIIEI0BaHNE 0OCOOEHHOCTEH pacTBOPEHUS BELLIECTB
C Pa3IMYHOM PACTBOPUMOCTHIO; MPUTOTOBIICHHE PACTBOPOB C ONMPENEIEHHON MAaCCOBOM JT0JIEH
PacTBOPEHHOTO BEILIECTBA; B3aMMOAEHCTBHE BOJIbI C METaNIaMU (HATPUEM U KaJIbI[MeM) (BO3ZMOXKHO
HCI0JIb30BAHNE BUIEOMATEPHUAJIOB); OTPE/IeNIEHNE PAaCTBOPOB KUCIIOT U LIEI0YeH ¢ MOMOIIbIO0 HHAUKATOPOB;
HCCleIoBaHNE 00pa3lioB HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB; HAOII0OJJeHHE N3MEHEHUSI OKPACKU
WHMKAaTOPOB B pacTBOPAxX KUCIOT U HIesoueit; uzyuenue Bzaumoenicteus okcuaa meau(ll) ¢ pacrsopom
CEPHOM KUCIIOTHI, KUCJIOT ¢ METAJUIAMH, PEAKIINA HEUTPAIU3alliH; I0Jy4YEeHUE HEPACTBOPUMBIX OCHOBAHHI,
BBITECHEHHE OJIHOTO METaJuIa JPYTUM U3 pacTBOpa COJIM; PEHICHHE SKCIIEPUMEHTAIBHBIX 33/1a4 110
TeMe«BakHeNIne Ki1acchl HEOPTaHUYECKUX COCTUHEHUIN.

IMepuonuyeckuii 3axoH u [lepnoanyeckasi cucrema xuMudeckux 3jiemenToB /{. U. MenjaeseeBa.
Crtpoenue aToMoB. XuUMHYeCKasl CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

[TepBbie MOMBITKH KIaCCU(UKAIIMN XUMHUYECKUX 71eMeHTOB. [IoHATHE O Tpynmax CXOAHBIX 3JIEMEHTOB
(1IeIoYHbBIC U MICIIOYHO3EMETbHBIC METAJLIBI, TAJIOTCHBI, HHEPTHBIC T'a3bl). DIEMEHTBI, KOTOPbIE 00pa3yroT
amdoTepHbIC OKCHJIBI U THIPOKCHUIBI.

[Tepuonnueckuii 3akoH. [leproanueckas cucrema xumuueckux ementoB . M. Menaeneena.
KopoTkonepuoanas u jyimaHONIEproAHas GopMbl [leproanueckoi CHCTeMbl XUMHYECKUX A1eMeHTOB /1.
N. Mengeneera. [leproibl u rpymibl. DU3NYECKHUI CMBICT TOPSAKOBOIO HOMEpPA, HOMEPOB MEpHOAA U
TPYIIBI 3JIEMEHTA.

Ctpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpoeHHE AIEKTPOHHBIX 000JI09eK
aToMOB nepBhIX 20 xumuyeckux 3aeMeHToB [lepuoauueckoit cuctemsl J1. 1. MenneneeBa. XapakrepucTuka
XUMHUYECKOT0 3JIEMEHTA M0 ero noJjioxenuto B [lepuonuueckon cucreme /1. 1. Menneneena.

3aKOHOMepHOCTI/I HU3MCHCHUA pagnyCa aTOMOB XUMHWYCCKUX DJIEMCHTOB, MCTAJININYCCKUX U
HEMETAIUIMYECKUX CBOMCTB 110 rpyimnaMm U rnepruoaam. 3HadeHue HepI/IOI[I/I"IeCKOFO 3aKOHa " Hepnonnqecxoﬁ
CUCTCMbI XUMHNYCCKHUX JJICMCHTOB [UIA PA3BUTHA HAYKH U ITPAKTHUKHU. I[ H. MenneneeB — y‘IéHHﬁ u
TpaXIaHUH.

Xumudeckas cBsI3b. KoBajeHTHaAs (HOJ'I}IpHa}I )51 HeHOHHpHaﬂ) CBA3b. BHCKTpOOTpI/IHaTeJIBHOCTB
XHMHUYECKHX 3JIEMEHTOB. MIoOHHAS CBS3b.

Crenens okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTCIBHEIC pCaKknuu. HpOI_ICCCBI OKHCIICHUA U
BoccTaHOBIICHUSA. OKHCINUTEIIN U BOCCTAHOBUTEIIH.

XHUMHUYSCKHM SKCIICPUMCHT: U3YYCHHC 06pa3u03 BC€IICCTB METAJIJIOB 1 HEMETAJIJIOB, B3aHMO/JICHCTBUE
THAPOKCHUAa HUHKA C paCTBOpAMU KUCIIOT U IJ.ICJ'IO‘IGIZ; MPOBCACHUC ONBITOB, NJINTFOCTPUPYIOIIIUX
MMPUMEPBI OKUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKum"d (FOpCHI/IC, pCaKknunun pa3jioKCHUs, COC,Z[I/IHCHI/ISI).

MexnpeaMeTrHblie CBA3U



Peanu3zanus MeXnpeaMETHBIX CBA3EH IPU U3yYEHUN XUMUU B 8 KJIACCE OCYLIECTBIISIETCS YeEPE3
HCII0JIb30BAHNE KaK OOLMX €CTECTBEHHO-HAYYHBIX NOHITUH, TaK U MIOHATUH, SABJISAIOIINXCS CUCTEMHBIMU IS
OTJIEIbHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01ue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: HAyYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIIU3, CHHTE3,
KIIacCU(UKAIUs, TEPUOUIHOCT, HAOIIOCHHUE, SKCIIEPUMEHT, MOJISIIMPOBAHIE, U3MEPEHHUE, MOICTTb,
SIBJICHUE.

®du3uKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHJI, ©30TOMbI, PAAUOAKTUBHOCTb,
MOJIEKYJIa, AIEKTPUUECKHI 3apsifl, BEIIECTBO, T€JI0, 00bEM, arperaTHOe COCTOSIHUE BEIeCTBa, ras,
(bu3HUYecKre BEeIMYMHBI, SMHUIIBI H3MEPEHUS, KOCMOC, TUTAHETHI, 3BE31161, COJTHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpAITbI, TOPHBIC TIOPOIBI, MTOJIE3HBIE HCKOITAeMEbIE, TOTLTUBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeCKas pe€aKkuus

[Tepnoanueckuit 3akoH. [lepnoanueckas cucrema xumuueckux anemeHToB 1. . MenneneeBa. Ctpoenue
aTOMOB. BaKOHOMepHOCTI/I B N3MEHEHNH CBOMCTB XHUMHYECKHX DJIEMEHTOB IEPBBIX TpéX NnepruoaoB, Kajiusd,
KaJpusa U UX COC}II/IHeHI/Iﬁ B COOTBETCTBUHU C IIOJIOKCHUEM DJICMEHTOB B HepHOJIquCKOﬁ CHUCTEME U
CTPOCHHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUAbl XUMHUECKON CBSI3U. THUIBI KPUCTATUTMYECKUX PEIIETOK, 3aBUCUMOCTD CBOMCTB
BEIIECTBA OT TUIMA KPUCTATUIMYECKON PEIIETKU U BUJIa XUMHUECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX BEIIECTB (MEXKIYHAPOIHAS U TPUBUATIbHAS).
XHUMHUYECKUE CBOMCTBA BEMIECTB, OTHOCAIIUXCSA K Pa3IMYHBIM KJIacCaM HEOPraHUYECKUX COCTMHEHUH,
T€HETHYECKas CBA3b HEOPTraHUYECKUX BEIECTB.

Knaccudukanus XuMuueckuX peakiuii Mo pa3audHbIM MTPU3HAKaM (TI0 YUCITY U COCTaBYy YYaCTBYIOIIUX B
pEeaKIMK BEIIECTB, 10 TeIIOBOMY M (DEKTY, 110 U3MEHEHHUIO CTCIICHEH OKUCICHUS XUMUYECKHUX DJIEMEHTOB,
10 0OpaTUMOCTH, 110 YYACTHIO KaTaIM3aTopa). DK30- U SJHIOTEPMHUIECCKUE PEAKIIUN, TEPMOXUMUYECKUE
YpaBHECHHUS.

Ilonatue o CKOPOCTH XUMHYSCKOM pEaKkuu. ITonsatue 00 O6paTI/IMI>IX u HCO6paTI/IMBIX XUMHUYCCKUX
pCaKIuix. IloHsATHE O TOMOTCHHBIX B TCTCPOICHHBIX PCAKIIHAX. IToHsATHE O XUMHYECKOM PaBHOBCCHUH.
CDaKTOpLI, BJIMAIOIIHUEC HA CKOPOCTH XHUMHYECKOH PCaKIUH U ITOJIOKCHUEC XUMHUYCCKOTI'O PaBHOBCCH.

OKHCIIUTEIIEHO-BOCCTAHOBUTEIIHHEIC pCaKuuu, SJICKTpOHHHﬁ 0aJaHC OKMCIUTEIBHO-BOCCTAHOBUTEILHOM
PCaKIuu. Cocrasiienne ypaBHCHI/Iﬁ OKHUCIUTCIBHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ C UCIIOJB30BaHUECM MECTOAA
QJICKTPOHHOI'O OanaHca.

TeOpI/IH SHGKTPOHHTHQCCKOIZ Juccounualnuu. :‘)J'ICKTpOJ'II/ITLI " HC- DJICKTPOJIUTHI. KaTI/IOHBI, AHHWOHBI.

MexaHu3M JUCCOLMALMU BEIIECTB C Pa3INYHbIMU BUAAMU XUMHUYECKOHU cBs3u. CTEIeHb JUCCOIIHMAIIVH.
CunbHEBIC U c1a0bIe SJICKTPOJINTHI.

Peakuuu noHHOTO oOMeHa. YcloBus IMPOTCKAHUA peaKHI/Iﬁ HOHHOTI'O O6M6Ha, IIOJIHBIC 1 COKpaH_IéHHBIe
HOHHBIC YPABHCHUS peaKuHﬁ. CBoiicTBa KHUCJIOT, OCHOBaHHUI U COJIEH B CBETE Hpe)ICTaBJ'IeHI/Iﬁ 00
SHGKTpOHHTHqCCKOﬁ JAUCCOLMallH. KauectBeHnnbie pCaKknn Ha NUOHBI. Ilonsarue o ruapoJIn3e coJIeii.

XHUMHUYECKHM SKCIICPUMCHT: O3HAKOMIICHHUEC C MOACIIAMH KPUCTAJUTMYCCKUX peI_HéTOK HCOPTaHUYCCKUX
BCIICCTB — MCTAJIJIOB U HEMCTAJIJIOB (Fpa(bI/ITa u aJ'IMaSa), CJIOKHBIX BCIICCTB (xnopm[a HanI/IH);
HCCIICAO0BAaHNUEC 3aBUCUMOCTU CKOPOCTH XUMHUYECKON pCaKknuu 0T BO3JIEHCTBUSA Pa3INYHBIX (I)aKTOpOB;
HCCICA0OBAHUC IJICKTPOIIPOBOJHOCTH PACTBOPOB BCIICCTB, IMPOLECCa JUCCONUAIUN KHUCJIOT, 1Ieno4el u coaen
(BOBMO)KHO HUCIIOJTB30BaHHC BI/IILCOMaTepI/IaHOB); MMPOBCACHUC OIIBITOB, NJUIFOCTPUPYIOIIHUX ITPHU3HAKU
MPOTCKAHUMA peaKuHﬁ HOHHOT'O 0OMeHa (OGp&SOBaHI/Ie ocaaka, BBIACICHUC ra3a, 06p8.30BaHI/IC BOILBI); OIIBITOB,



WJUTFOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PeaKIuid (TOpeHre, peakiuu pa3aoKeHus,
COCIMHEHMS); paclio3HaBaHUE HEOPTraHUYECKUX BEIIECTB C OMOIIBIO KAYECTBEHHBIX PEaKIIMi Ha UOHBI;
pELIEHHUE IKCIIEPUMEHTAJIBHBIX 3a/1a4.

HeMeTanabsl M MX cOeTUHEHUS

OOm1ast xapakTepuCcTUKa rasoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHbIE CTETIEHH OKUCIICHUSL.
Crpoenne u Gpu3HUECKUe CBONCTBA MPOCTHIX BEIIECTB — raJIOT€HOB. XMMHUYECKHE CBOMCTBA HA ITPUMEPE
XJI0pa (B3aMMOJICHCTBHUE C METaJUIaMH, HEMETaIaMH, IiesiodaMu). Xioposoaopoa. CossiHas KUCIOTa,
XUMHUYECKHE CBONCTBA, MOJy4eHNe, IpUMeHeHue. JleficTBre XJiopa U XJI0pOBOAOPO/Ia HAa OPraHu3M
yenoBeKka. Baxxueimme XJIOPpUIAbI U UX HAXOXKICHUC B IIPUPOJILC.

Oo6mas xapakrepuctuka aeMeHToB VIA-rpynmel. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTePHBIC CTEIICHU
OKHCJICHHUS.

CrpoeHue u ¢pu3nyeckre cBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOAa U Cepbl. AJNIOTPOIHbIE MOIU(UKALIUN
KHCJIOPOJIa U Cepbl. XUMHUUECKHE CBOMCTBA cepbl. CepoBOIOPO/I, CTpOEHUE, (PU3UIECKUE U XUMHUECKIE
cBoiicTBa. OKCH/IBI Cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHIO0B. CepHas KHCIoTa, GU3NYECKUe 1
XMUMHUYECKHE CBOMCTBA (001I1e KaK MPeICTaBUTENS Kilacca KUCIIOT U crienupudeckue). XuMUYecKue
peaxiuu, Jiexalire B OCHOBE IPOMBIIIUIEHHOTO crioco0a nojydeHust cepHoit kucnoTsl. [Ipumenenue. Conu
CEpHOM KUCIIOTHI, KaueCTBEHHasl peakius Ha cynb(aT-uoH. HaxoxxaeHue cepsl U €€ CoOeIMHEHU B IPUPO/IE.

XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIEH CpeIbl COSTMHEHUSMU CephI (KHUCIOTHBIC JTOXK/IU, 3arPSI3HEHNE
BO3/IyXa M BOJIOEMOB), CIIOCOOBI €ro MPEA0TBPAICHUSI.

O6mras xapakrepuctuka 31eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE CTENIEHU
OKHCJICHUS.

A30T, pacmpocTpaHeHue B Ipupo/ie, pusndeckre u XuMuyeckue cBoiictea. KpyroBopot azora B npupoe.
AmMuak, ero (pu3nyYecKue U XuMUYecKre CBOMCTBA, MoJyYeHne u npuMenenue. Colin aMMOHUS, UX
¢buznyeckue U XuMUYecKne CBOKWCTBa, MpuMeHeHre. KauecTBeHHas peakius Ha HIOHbl aMMOHHMSL. A30THast
KHCTI0Ta, e€ Mody4eHue, (pu3nieckue u XuMudeckue cBoicTBa (00IMe Kak mpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduueckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPAIbHBIX yI0OpEHHUIA.

XHUMHYECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpeibl COSTMHEHUAMU a30Ta (KUCIOTHBIC JIOXK/IH, 3arPsI3HEHUE
BO3/1yXa, IOYBBI  BOJIOEMOB).

docdop, amtorpornHbie Moaudukanuu Gochopa, puznueckne u XuMuueckue cBocTra. OKcuI
docdhopa(V) u hpochopnas kuciora, puznUecKre U XUMUYECKUE CBOMCTBA, MoaydeHue. Mcmnoap3oBanue
¢docdaToB B KaueCcTBE MUHEPATbHBIX YI0OpEHUH.

O6mas xapakrepuctuka 3meMeHToB |V A-rpynmnbl. OcoOeHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTEIICHH
OKHCIICHHSI.

VYrnepon, amioTponHbie MOAU(UKAIINK, PACIPOCTPAHEHHE B IPUPOAE, (PU3MUECKUE U XUMUYECKUE
cBoiictBa. Aacopbuus. Kpyrosopot yriepoaa B nmpupojae. OKcuzpl yriiepoia, ux Gu3niecKkue 1 XuMUIeCKHe
CBOJCTBa, ICMCTBUE HA KUBBIC OPTaHU3MBIL, IOMyYEHHE U TPUMEHEHHEe. DKOJOTHUeCKHUEe MPOOIEMBI,
cBsi3aHHBIE ¢ OKcuaoM yriepoaa(lV); runoresa rio6anbHOTO NOTEIUICHUS KIIMMaTa; MapHUKOBBIN 3 (DeKT.
VYronpHas KUCIOTa U €€ CONU, UX (PU3NYECKUEe U XMMHUYECKHEe CBOICTBA, MOyuYeHUE U IPUMEHEHHE.
KauecTtBeHHas peakuus Ha kapOoHaT-HOHBL. Vcnons3oBaHue KapOOHATOB B OBITY, MEAUIIMHE,
MIPOMBIIIJIEHHOCTH U CETECKOM XO035HCTBE.

[TepBoHauanbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUIX yriepoaa (MeTaH, ITaH,
STHIIEH, alleTUJICH, TaHOJI, TIMIIEPUH, YKCYyCHas KucinoTa). VX coctaB u xummuueckoe crpoenue. [lonstue o
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUPAX, OENKaX, YrlIeBOJaX — U UX POJIH B )KU3HU YEIIOBEKA.
MartepuanbHO€ €JMHCTBO OPTraHUYECKUX U HEOPTaHUUECKUX COSTUHEHUH.

Kpemuuii, ero ¢usndeckne u XUMHUECKHE CBOICTBA, MoyueHue u npumeHeHne. CoeTMHeHUsS KpEeMHUS B
npupojae. O6mue npencrasienus 06 okcuae kpemuus(1V) u kpemauneBoit kucnore. CHIHKATHI, UX



MCIIOJIb30BaHUE B OBITY, METUIIMHE, IIPOMBIIIJICHHOCTH. BaskHeilne cTporTeaIbHbIC MaTepUallbl: KepaMHKa,
CTEKJIO, IIEMEHT, OCTOH, kee300eToH. [TpobieMbl 6€30TIacCHOTO UCTIONBL30BAHUS CTPOUTEIHLHBIX MAaTEPHAIIOB
B HOBCEIHECBHOM KH3HH.

XUMHUYECKUH IKCTIEPUMEHT: U3ydeHUE 00Pa3I[0B HEOPTaHNYECKUX BEIIECTB, CBOMCTB COJISTHON KUCIIOTHI,
MIPOBEICHUE KAUECTBEHHBIX PEaKIiil Ha XJIOPHUI-UOHBI U HAOJIIOJICHHUE TIPU3HAKOB MX MPOTEKAHUS; OTIBITH,
oTpakarolye GU3NIecKue 1 XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COCTMHEHUH (BO3ZMOKHO MCIIOIb30BaHUE
BHJIEOMATEPHUAJIOB); 03HAKOMJICHHE C 00pa3liaMu XJIOPHUI0B (TaIOTeHHI0B); 03HAKOMIIEHHE ¢ 0Opa3laMu
Cepbl U €€ COeIMHEHUSIMU (BO3MOXHO MCIOJIb30BaHUE BUACOMATEPUAJIOB); HAOJIOJEHHE MTpoliecca
oOyriuBaHUs caxapa Mo ACUCTBUEM KOHIEHTPUPOBAHHOM CEPHOM KHCIOTHI; U3yUCHNE XUMUIECKUX
CBOWCTB pa30aBIEHHON CEPHOW KUCIIOTHI, TPOBEACHNE KAaUeCTBEHHOM pEakIy Ha Cyab(paT-HuoH U
HaOJroIeHNe MpHU3HaKa e€ IPOTEKaHUs; O3HAKOMIIEHHE ¢ (PU3NIECKUMHU CBOMCTBaMH a30Ta, pocdopa u ux
coelMHEeHUH (BO3MOKHO MCIOJIBb30BaHUE BUAEOMATEPUaIoB), 0Opa3aMu a30THEIX U GOCPOPHBIX
ynoOpeHuit; nosyyeHue, coorpaHue, paclio3HaBaHUE U U3y4EHUE CBOMCTB aMMHUaKa; IPOBEIEHUE
KayeCTBEHHBIX peakluii Ha MOH aMMOHHUS U (ocaT-uoH U U3y4eHHEe IPU3HAKOB UX MTPOTEKAHHUS,
B3aMMO/ICHCTBHE KOHIIEHTPUPOBAHHOM a30THOU KHCIOTHI C ME/IbI0 (BO3MOKHO MCIOJIb30BAHUE
BUJIEOMATEPUANIOB); U3yUEHHE MOJIeNIel KPUCTAJUIMYECKUX PEIIETOK anMasa, rpadura, QpysiepeHa;
03HAaKOMJIEHHE C MPOIIECCOM a/IcOPOLIUHN PaCTBOPEHHBIX BEIIECTB aKTHUBHPOBAHHBIM YIIJIEM U YCTPOUCTBOM
MIPOTUBOTa3a; MoJIy4eHue, CoOupaHue, pacro3HaBaHue U U3y4eHHE CBOMUCTB YIIIEKHCIIOTO rasa; MpoBeieHue
KayeCTBEHHBIX peakluil Ha KapOoOHAT- U CHIIMKAT-HOHBI U U3yYeHHE MPU3HAKOB WX NMPOTEKAHMUS,
03HAKOMJIEHHUE C MPOAYKIMEH CUITMKAaTHOM MPOMBIIIJIEHHOCTH; PEIIEHUE SKCIIEPUMEHTANIBHBIX 3aja4 0
TeMe«BakHelne HeMeTaJlIbl U UX COCINHEHUS.

MeTaajIbl 4 UX COeAMHEHHS

OO01as XxapakTepUCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUH UX MOJIOXKEHHS B
[Tepuonnueckoit cucreme xumuueckux 3neMeHToB . . MenneneeBa u ctpoenust atroMoB. CTpoeHue
MeTaioB. MeTtannuueckas CBsI3b U METAJIMYECKAast KpUCTATNYecKasi periéTka. DIeKTPOXUMUUYECKUM s
HanpsLKeHUH MeTaiyioB. Pu3nyeckre 1 XMMUYECKHe CBOMCTBA MeTaJuIoB. O01ue crnocoObl MoTy4eHUs
MeTaiioB. [ToHsATHE O KOPPO3UU METAJUIOB, OCHOBHBIE CLIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTalb,
YYT'yH, AIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHUE B OBITY U MPOMBIIIJIEHHOCTH.

[Ilerounbie MeTaibl: TIOJI0keHUE B [leproanueckoit cucreme xumuyeckux aiaeMenToB 1. 1. Menpaeneena;
CTPOCHHE UX aTOMOB; HAX0XACHHE B Mpupoae. PU3nuecKre 1 XMMUUECKHE CBOMCTBA (Ha MpUMepe HaTpUs U
kanus ). OKCUABI U THAPOKCUIBI HATPUS U Kayns. [I[puMeHeHHe MIeI0YHbIX METAJIOB M UX COCTMHCHUM.

[lenovyHO3eMeNbHBIC METAIIIIBI MArHUN U KaJIbIIUN: 1MO0KeHre B [leproandeckoil cucTeMe XUMHYSCKHX
anemenToB JI. . MenpeneeBa; cTpoeHHE UX aTOMOB; HAXOXKJICHHUE B Mpupoie. PU3NUecKre U XMMUICCKUE
CBOMCTBA MarHus 1 Kajubliusl. BakHelmme coequaeHus Kaabius (OKCHT, THAPOKCHU, COJH). JKECTKOCTH
BOJIbI U CTIOCOOBI €€ YCTPaHEHUS.

AmoMunmii: nonoxenue B [lepuonnueckoit cucteme xumuieckux 3nemeHToB /. Y. Menneneesa;
CTpOEHHUE aToMa; HaXOXKJeHHe B npupoje. Puznueckue 1 XUMUIECKHE CBOMCTBA allfOMUHUSL. AMMOTEpHBIE
CBOMCTBA OKCUJA U TUAPOKCUIA AITFOMUHUSL.

XKeneso: monoxenue B [leproauueckoii cucreme xumuueckux snemeHToB /1. . MenpaeneeBa; ctpoeHue
aToMa; HaxoXxAeHue B mpupoe. dusndeckue U XMMUYECKUE CBOMCTBRA xene3a. OKCUAbI, TUAPOKCUABI U COH
xenesza(ll) u xenesza(lll), ux cocras, cBoiicTBa U OTyYECHHE.

XUMUYECKUH SKCTIEPUMEHT: 03HAaKOMJIEHHE ¢ 00pa3liaMi METAJIJIOB U CIIJIaBOB, MX (PU3UYECKUMHU
CBOMCTBaMH; U3y4EHHE PE3YJIBTATOB KOPPO3UHM METAIIIOB (BO3MOXHO HCIOJb30BaHNE BUIEOMATEPUAIIOB),
0CcO0OEHHOCTEH B3aMMOICHCTBHSI OKCH/IA KAJIBbLIMS M HATPUs C BOJOHM (BO3MOYXHO HCIIOJIb30BaHHUE
BUJICOMATEPHUAJIOB); UCCIIEI0OBAaHUE CBOMCTB JKECTKOM BOJIBI; ITpOIIECCa TOPEHUS JKele3a B KUCIOPOIe
(BO3MOYKHO HCII0JIB30BAHME BUJIECOMATEPHUAIIOB); IPU3HAKOB [TPOTEKAHUS KaU€CTBEHHBIX PEAKIIMI HAa MOHBI



(Maruus, Kanplus, aTroMuHus, nuHka, xeneza(ll) u xeneza(lll), menu(ll)); HabnroneHue u onvucanue
MIPOLIECCOB OKPAIIMBAHUS TJIAMEHN HOHAMU HATPUS, KaJIMs U KAJIbLHS (BO3MOKHO UCIOJIb30BAHUE
BHJICOMATEPHUAJIOB); HCCIIEA0BaHNE aM(OTEPHBIX CBOWCTB THAPOKCH 1A ATFOMUHHMSI U THIPOKCH]IA ITMHKA;
pelieHue HKCIePUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHe1ne MeTaibl U UX COSTUHEHUS.

Xumus 1 oOKpy:Kawuas cpeaa

HoBsie maTepuansl 1 TeXHOJIOTMU. BelecTBa u Marepralibl B IOBCEHEBHOM )KU3HH YEJIOBEKA. XUMUS U
310poBke. be3onacHoe ucnoib30BaHue BEIIECTB U XUMUYECKUX peakinii B ObiTy. [lepBas momoip npu
XUMHUYECKUX 0KOTrax U OTpaBieHUsIX. OCHOBBI 3KOJIOTHUYECKOW rPaMOTHOCTH. XUMUYECKOE 3arpsi3HEHHE
OKpyXarolen cpebl (peaenbHas nonyctuMas Konientparus emects — [1J1K). Poss xumuu B pemennn
9KOJIOTUYECKUX TTPOOIIEM.

[IpupoaHble HCTOYHUKH YTIEBOAOPOJIOB (YroJib, IPUPOIHBIN ra3, HEPTH), IPOAYKTHI UX MEPEPabOTKH, UX
POJIb B OBITY U TPOMBIIIIIICHHOCTH.

XUMHYECKUH KCIIEPUMEHT: U3ydeHHe 00pa3li0B MaTepUajIoB (CTEKIIO, CIUIaBbl METAJIIIOB, IOJUMEPHBIE
MaTepuabl).

MexnpeameTrHblie CBSI3H

Peanusanus mexnpeIMeTHBIX CBA3EH NPU U3YYEHUN XUMUU B 9 Ki1acce OCYIIECTBIISIETCS Yepes
HCIIOJIb30BAaHUEC KaK 06HII/IX €CTCCTBECHHO-HAYYHBIX HOHHTHI)'I, TakK " HOHSITI/If/'I, SIBJIIOIIUXCSI CUCTEMHBIMU JI51
OTACJIBHBIX IPEAMETOB €CTCCTBECHHO-HAYYHOT'O IIUKIIA. Peanmaupm MCKIIPECIMETHBIX CBsI3eH IIpU U3YyYCHHUU
XUMHH B 9 KJIacce OCYIIECTBIISETCS Yepe3 UCIOIb30BaHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX OHITHH, TaK U
MIOHATHM, ABIAIOMUXCA CUCTEMHBIMU IS OTJENIBHBIX ITPEIMETOB €CTECTBEHHO -HAYYHOTO LIUKJIA.

OO6mue ecTeCTBEHHO-HAYYHBIC TTOHATHS: HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOPHs, aHATIN3, CHHTE3,
KJaccuukaiys, mepuoaNIHOCTh, HAOIIOICHNE, SKCTICPUMEHT, MOJICIIMPOBAHNUE, U3MEPEHHE, MOJICITb,
SIBJICHUE, MTAPHUKOBBIA 3(PPEKT, TEXHOJOTHS, MaTEPHAITHI.

dusnka: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJTU, H30TOTIBI, PAIMOAKTUBHOCTD,
MOJIEKYJIa, AIEKTPUICCKHUI 3apsi/l, TPOBOIHUKH, ITOJTYIPOBOJIHHUKH, TUIECKTPUKH, OTOAIEMEHT, BEIIECTBO,
Teo, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, PACTBOPHUMOCTD, KPUCTAITMYECKAs PEIIETKA,
CIUTaBbl, PU3NYECKHUE BEIIMYUHBI, €IMHUIIBI H3MEPEHUSI, KOCMHUYECKOE MPOCTPAHCTBO, TIJIAHETHI, 3BE3IBI,
CounHile.

buonorus: porocunres, npixanue, ouochepa, sKocucTeMa, MUHEpAJIbHBIE YI0OPEHUS, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, MUTATEIbHbIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHBIE TIOPOIbI, TOJIE3HbIE UCKOTIaeMble, TOTLIHBO,
BOJTHBIE PECYPCHI.



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

N3yuenue xumuu B §8-9 Kitacce HarpaBieHO Ha IOCTHXKEHUE 00yUYaIOIIUMHUCS JIMYHOCTHBIX,
METanpeIMETHBIX U MPEJAMETHBIX Pe3yIbTaTOB OCBOCHHUS YIEOHOTO IIpeIMETa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIbTAThl OCBOCHUS IMPOTPAMMBI OCHOBHOTO 001Iero 00pa3oBaHUs JOCTHTAIOTCS B XOJIC
O6y‘-I€HI/I$I XUMHUHN B €AUHCTBEC yqe6H0171 Y BOCIIMTATEIbHOU JCATCIIBHOCTHU OpFaHI/I3aLII/II/I B COOTBCTCTBUU C
TpaaAUuIMOHHBIMHU pOCCPIfICKHMH CONUOKYJIBTYPHBIMH U JYXOBHO-HPABCTBCHHLIMU LICHHOCTAMMU, IMIPUHATBIMHU
B O6H.I€CTB€ IMpaBHJIaMH U HOpMaMU IMOBCACHHUA U CHOCO6CTBYIOT mnmponeccamMm CaMOIIO3HaHUA, CaMOPasBUTUA
Y COIMATM3ALMN 00YJIarOITUXCS.

JIM4HOCTHBIE PE3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

ITaTprnoTHYeCcKOro BOCIMTAHUSA

1) LEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUUYECKOMY U HAyYHOMY HACJIE/IHIO,
MMOHUMAaHUsI 3HAYE€HUsI XUMUYECKON HayKHu B )KM3HU COBPEMEHHOI0 00IIeCTBa, CIOCOOHOCTH Ba/IeTh
JOCTOBEPHOM MH(pOpMAIMEN 0 MepeaOBbIX JOCTHKEHUSIX U OTKPBITUSIX MUPOBOM U OTE€YECTBEHHOUN XUMUM,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

I'paxxmanckoro BoCnMTaHus

2) MMpEACTABJICHHUA O COMUAJIBHBIX HOpMax H MnpaBujiaX MEXKINIYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBCE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HON, y4eOHO-UCCIIEI0BATENbCKOM, TBOPUECKON 1
APYruX BUAAX JESITEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOH NESATEIbHOCTH IIPU BBIIIOJHEHUN
yueOHBIX, I03HABATENIbHBIX 33/1a4, BBIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3AHUN YUEOHBIX IIPOEKTOB,
CTpEMJIEHHS K B3aMMOIIOHUMAaHUIO ¥ B3aUMOIIOMOIIY B IIPOLIECCE 3TOW y4eOHON JeaTeNbHOCTH; TOTOBHOCTH
OLIEHUBATh CBOE MOBEJICHHUE U MOCTYNKH CBOMX TOBAPUIIEH € MO3UIIMN HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4€TOM OCO3HAHMSI IOCIIEICTBUI OCTYIIKOB;

LleHHOCTH HAYYHOT O MO3HAHUS

3) MHUPOBO33PEHYECKUX MTPEICTABICHHH O BEIIECTBE U XUMUYECKOM peaKkiuu, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABJISIONINX OCHOBY JUIsl TOHUMAHUS CYIIIHOCTH HAYYHOU
KapTUHBI MUPA; IPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI IPUPOIbI, B3AUMOCBSI3AX
YeJl0oBeKa C MPUPOTHOM Cpeioi, O POJIM XUMHH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

4) nmo3HaBaTeNbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJTY4YE€HHUE HOBBIX 3HAHUI 110 XUMUHU, HEOOXOAUMBIX IS
00BsicHEHUS HAOII0JaeMbIX MTPOLIECCOB U SIBICHUH;

5) no3HaBaTenbHOM, HHHOPMALIMOHHON U YNTATEILCKON KYIbTYphl, B TOM YHCIIE HABBIKOB
CaMOCTOSITENILHOM pabOThI ¢ y4EOHBIMU TEKCTaMH, CIIPABOYHON JTUTEPATYPOid, JOCTYIHBIMU TEXHUYECKUMHU
cpeacTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA;

6) nuaTepeca K 00y4EHUIO U TIO3HAHUIO, TF0003HATENFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa3oBaHUIO, TPOEKTHOM U UCCIEIOBATENBCKON AESITENFHOCTH, K OCO3HAHHOMY BBIOODY
HaMpPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B JajbHEHIIEM;

®opMHUPOBaHUS KYJIbTYPbI 310pOBbS

7) 0co3HaHMS IEHHOCTH KM3HU, OTBETCTBEHHOTO OTHOILIEHHSI K CBOEMY 3/10pPOBBIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHUS MOCJIEACTBUI M HENIPUATHUS BPEAHBIX IPUBBIUEK (YIOTPEOICHUS
aJIKOTOJIsI, HAPKOTHKOB, KypeHUs1), HEOOX0AUMOCTH COOIOACHNUS MpaBUi 0€30MaCHOCTH MPH 0OPALIEHUH C
XMMUYECKUMU BEIIeCTBAMH B OBITY M peabHON JKU3HU;

Tpynosoro Bocnuranus
8) uHTEpeca K MPaKTHUECKOMY U3Y4EHHUIO podeccuii U TpyAa pa3InyHOTO poJia, YBaKEHHE K TPYAY H



pe3yibTaTtaM TpyIAOBOM NESTETbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAaHUH 110 XUMUH,
OCO3HAHHOTO BBIOOPA MHANWBUIYATIbHON TPAEKTOPHH MPOJAOIDKEHUS 00pa30BaHuUs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XHUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIIEUTHON
npo(hecCHOHATBFHON AATENIFHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUI; TOTOBHOCTh aJIallTUPOBATHCS B
npodeccHoHaIbHO cpere;

IKOJIOTHYeCKOTr0 BOCIIUTAHUS

9) sKoJIOrHYECKH 1e1€CO00Pa3HOro0 OTHOUIEHHSI K PUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMJie, OCHOBE €&
CYIIECTBOBAHMS, TOHUMAHHUS [IEHHOCTHU 37I0POBOTO U OE€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO, OCO3HAHHMSI IEHHOCTH COOIIOICHHS
npaBui1 0€30MaCHOTO MOBEICHHS MTPH PadOTE C BEIIECTBAMH, a TAKXKE B CHUTYAIUSX, YIPOXKAIOUINX 3710POBBIO
¥ YKU3HHU JIIOJIEH;

10) cnocoOHOCTH MPUMEHSTH 3HAHMSL, [TOJIy4aeMble NTPU U3yYECHUN XUMUH, JUIsl pELICHUS 3a/1a4, CBSI3aHHBIX
C OKpYXKarolel MPUPOIHOMN CPEIOil, MOBBINIEHUS YPOBHS dKOJOTHYECKON KYJIbTYpbl, OCO3HAHUS
rJ100aJIbHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIeM U MyTeH UX pellleHHs MOCPEACTBOM METOI0B Xumun; 11)
9KOJIOTMYECKOT0 MBILUICHUS, YMEHUSI PYKOBOJCTBOBATHCSA UM B NIO3HABATENIbHOM, KOMMYHUKATUBHOU U

COIIMAIBHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeMeTHBIX pe3yIbTaTOB BBIJACISIOT 3HAUMMBIC TSI JOPMHUPOBAHUS MUPOBO33PEHHUS
oOl1ieHay4Hble MOHATHUS (3aKOH, TEOpUs, IPUHLIUII, TUIIOTE3a, (DaKT, CUCTEMA, TPOLIECC, SKCIIEPUMEHT U Jp.),
KOTOPBIE UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX TPeIMEeTaxX U MO3BOJISIIOT HA OCHOBE 3HAHUH U3
3TUX IpeaMETOB (GOPMHUPOBATH MPEACTABICHUE O IEIOCTHON HAyYHOUM KapTUHE MHpPA, U YHUBEpCAIbHbIE
y4eOHbIe JeCTBUA (IT03HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYJIATHBHBIC), KOTOPHIE 00€CTICUNBAIOT
(hopMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYILIECTBICHUIO Y4eOHO
NeSITeIbHOCTH.

MeTaHpeI{MeTHHe PE3YyIbTaTbl OCBOCHUSA 06pa30BaTean0171 IIporpaMmsal IO XUMHUH OTPaXKar0T OBJIAJICHUC
YHHUBEPCAJIbHBIMHU IIO3HABATCIIbHBIMU ﬂeﬁCTBHHMH, B TOM YHUCIJIC:

ba3zoBbIMHE JIOTHYECKHMH JAeHCTBUIMH

1) yMEHHEM HCIIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIILJICHHUS ITPH OCBOCHUH 3HAHUMN: PACKPBIBATH CMBICIT
XUMUYECKUX TOHATUH (BBIICIATH UX XapaKTEPHbIC MPU3HAKH, YCTAHABIMBATH B3aUMO CBSI3b C IPYTUMU
MTOHSATHUSIMH ), UCIIOJIH30BATh MOHATHUS ISl O0OBSICHEHUS OTACIBHBIX (PAKTOB U SBJICHUI; BHIOMPATh OCHOBAHUS
Y KPUTEPUU ISl KITACCU(PHUKAIIUU XUMUYECKUX BEUIECTB M XUMUYECKHUX PEaKIIUii; yCTaHaBIMBATh IPUUYUHHO-
CJIEJICTBEHHBIE CBA3H MEKIY OOBEKTAMU U3YUEHUS; CTPOUTH JIOTUYECKUE PacCyKAeHUs (MHAYKTUBHEIE,
JIeTyKTUBHBIE, 110 AaHAJIOTHH); JIENaTh BHIBOJIBI U 3aKIIIOUEHUS;

2) yMEeHHEM MPUMEHSTH B MpoIiecce MO3HAHUS MOHATHUS (TIPEeMETHBIE U METaIllpeIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIONB3yEeMbIe B XUMUU, TIPE0OPa30BHIBATH HITUPOKO MPUMEHSIEMBIE B
XUMHH MOJICTIbHBIE MTPEICTABICHHS — XUMUYECKHI 3HAK (CUMBOJI dJIEMEHTA), XUMUYecKasi hopMmyna U
ypaBHEHUE XUMUYECKOH peakluu — MpH PEIICHUN YaeOHO-TI03HABATEeIbHBIX 3aa4; C YI4ETOM ITHX
MO/IENBHBIX MPEJICTABICHUN BBIABIISITh U XapaKTEPU30BATh CYIIECTBEHHbIE IPU3HAKU U3ydaeMbIX
00BEKTOB— XUMHUYECKUX BEIIECTB M XUMUYECKIX PEAKIIHI{; BHISABIATH OOIINE 3aKOHOMEPHOCTH, IPHUYUHHO -
CJIEJICTBEHHBIE CBSI3M U MPOTUBOPEUUS B U3yYAEMBIX MPOLIECCAX U SIBICHUSX; PEIaraTh KPUTEPUU IJis
BBISIBIICHHS 3TUX 3aKOHOMEPHOCTEN U MPOTUBOPEUHi; CAMOCTOSITENTFHO BEIOMPATH CIOCO0 perieHus yaeOHoi
3a/1auM (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS, BEIOUpATh HaUOOIIee MOIXOASIINN C YIETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPHUEB);

Ba3oBbIMH HccIe0BaATEIbCKHIMH AelCTBUAMMU



3) YMCHHEM UCIIOJIb30BATh NMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHH, a TAKKC B
Ka4y€CTBC€ OCHOBBI AJIA q)OpMI/IpOBaHI/ISI THUIIOTE3EI 110 IMPOBCPKE MPAaBUIILHOCTU BBICKA3bIBACMBIX CY)KILGHI/II;’I;

4) mpuoOpeTeHue OnbITa MO UIAHUPOBAHHIO, OPraHU3AIMH U TPOBEICHUIO YUCHHUECKUX IKCIIEPUMEHTOB:
yMeHHUe HaOJII0/1aTh 32 X0I0M IIPoIiecca, CaMOCTOSTEIBHO IPOrHO3UPOBATH €r0 Pe3yiabTar, GOPMyIHpPOBATH
0606H_ICHI/ISI " BBIBOJIBI I10 pE3yJIbTaTaM HpOBeI[éHHOFO OIIbITa, UCCIICAOBaHUA, COCTABJIATH OTYET O
poJieIaHHOM paboTe;

Padoroii ¢ nndopmanmei

5) ymMmeHHneM BbIOMpATh, aHATM3UPOBATH M HHTEPIIPETUPOBATh MH(POPMAIINIO PA3IMIHBIX BUIOB U (hopM
IIPE/ICTaBICHMS], T0JTy4aeMYI0 U3 Pa3HbIX HICTOYHHUKOB (HayYHO-TOMYJSIpHAsL IUTEpaTypa XUMUUYECKOTO
COJIepKaHus, CIpaBOYHbIE ocoOus, pecypcsl IHTEpHETa); KpUTUYECKU OLIEHUBATH IPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO WH(POpMAIINIO;

6) yMEHHEM IIPUMEHSTh pa3INdHble METO/IbI U 3alIpOChI IPU MOUCKE U 0TOOpe HH(POPMALUU U
COOTBETCTBYIOIIMX JJAHHBIX, HEOOXOAUMBIX JUISl BHIIIOJIHEHUS Y4EOHBIX U TO3HABATEJIbHBIX 33Ja4 OTpe
-Ie7I€HHOTO TUIA; MPUOOPETEHNE ONbITa B 00JIaCTH UCTIOIB30BaHUS HH(OPMALIMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTUH, OBJa/IeHNE KyJbTYpOil aKTUBHOTO MCIIOJIb30BAHMSI Pa3IMUHBIX TOUCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIBHYIO (POpMY IIpeCTaBiIeHUs HH(POPMALUK U WILTIOCTPUPOBATh
pelaeMble 3a7a4u HECJIOKHBIMU CXeMaMH, JuarpaMmmamu, IpyruMu opmamu rpaguku 1 UxX
KOMOHWHAIUSAMU,

7) yMEHHEM UCIOJIBb30BaTh U AaHAJTM3UPOBATH B IIpoliecce YueOHOM U NCCIIeIoBaTENbCKOM 1eATEeIbHOCTH
MH(}OPMALIKIO O BIMSIHUY TPOMBIIIJIEHHOCTH, CETTLCKOTO X0341iCTBA U TPAHCIIOPTa HAa COCTOSTHUE

OKpYKarolel NpUpOTHOU CPEIbI;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH 1eiiCTBUSIMH

8) yMeHMeM 3a/1aBaTh BOTIPOCHI (B X0JI€ IMAJIOTa /WM TUCKYCCHUN) TIO CYIIECTBY 00CYK1aeMOM TEMBI,
(bopMyIHpOBaTh CBOU MPEIOKEHHSI OTHOCHTEIBHO BBITIOTHEHUS PEITIOKCHHON 3a1a4u;

9) npuoOpeTeHue OMbITa MPE3CHTAIIMH PE3YJIHTATOB BHITOJHEHHSI XUMHUYECKOTO SKCIIEPUMEHTA
(J1abopaTopHOTO OIBITA, JIAOOPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO MTPOCKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHHUKAMHU ITO3HABATEIIBHOMN M UCCIIEIOBATEIbCKON
JESTETbHOCTH MIPH PEIICHUN BOSHUKAIONIUX MPo0IeM Ha OCHOBE y4éTa OOIIMX HHTEPECOB U COTJIACOBAHUS
no3uiuii (00CyXKaeHus, 0OMEH MHEHHSIMHU, «MO3TOBBIE IITYPMBI», KOOPIUHAIINS COBMECTHBIX JICHCTBHIA,
OTIpeJIeIICHUE KPUTEPUEB TI0 OIIEHKE KAaueCTBa BBITIOJIHEHHON PabOTHI U 1Ip.);

YHHBepcaJILHLIMI/I PEeryjJsaiTuBHbIMHA IIEfICTBHﬂMH

1 1) YMEHUEM CaMOCTOATCIIBHO OIPEACIIATh TEJIN ACATCIbHOCTH, IINIAHUPOBATDL, OCYHIECCTBIIATD,
KOHTPOJIMPOBATL U IIPH H606X0)II/IMOCTI/I KOPPECKTUPOBAThL CBOIO ACATCIIbHOCTD, BBI6I/IpaTB Hauboee
3(1)(1)6KTI/IBHBIC CIIOCOOBI peUICHUA y‘le6HBIX H IIO3HABATCJIBbHBIX 3aJa4, CAMOCTOATCIBbHO COCTAaBJIATh NN
KOPPEKTUPOBATH HpeI[JIO)KeHHHﬁ AJIropuTM JIencTBUI IIpH BBIIIOJIHCHHUU 3aJIaHuM ¢ y‘léTOM MOJIy4CHUA
HOBBIX 3HAHUH 00 HN3y4acMbIX 00BbEKTaX — BCIICCTBAX U PCAKIUAX; OUCHHUBATH COOTBETCTBUC ITOJIYIYCHHOT'O
pe3yibTara 3asIBIICHHOM OCIIn,

12) YMCEHUCEM HUCIIOJIB30BATh U AHAJIM3UPOBATH KOHTCKCTBI, IPCAJIAracMbIC B YCIIOBUHU 3aJaHuM.

INPEIMETHBIE PE3YJIBTATbBI

B cocrase MNPECAMCTHBIX PC3YJILTATOB IO OCBOCHUTIO 00513aTEIHLHOTO COACPIKAaHUSA, YCTAHOBJIICHHOTO JTaHHOM
HpHMCpHOﬁ pa60qe171 HpOFpaMMOﬁ, BBIACIIAIOT. OCBOCHHBIC O6yanOH_II/IMI/IC$I HAaY4YHBIC 3HAHUA, YMCHUSA U
CITOCOOBI HeﬁCTBHﬁ, cneun(bnqecm/le JJIsL HpeHMCTHOﬁ obOmacTu ((XI/IMI/ISI)), BUBI ACATCIBHOCTH I10
MOJIYYCHHUIO HOBOI'O 3HAHUS, €TI0 HHTCPIIPETAllUU, npeo6pa3OBaHmo U MIPUMCHCHUIO B PA3JIMYHBIX y‘Ie6HLIX n
HOBBIX CUTyallUAX.



[IpenmeTHbIe pe3ylIbTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD Y OOYHAIOLINXCS CIEAYIOINUX YMEHU:

8 KJIACC

1) packpvieame cmblci OCHOBHBIX XMMUYCCKHUX TIOHSATHIA: aTOM, MOJICKYJIa, XAMHUYECKHH SJIEMEHT, IPOCTOE
BEILIECTBO, CI0XKHOE BEUIECTBO, CMECh (OJHOPOAHASI K HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS
aTOMHAasi ¥ MOJIEKYJIsIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAsE Macca, MaccoBas J0JIs
XHUMHYECKOTO AJIEMEHTA B COCMHCHHH, MOJIIPHBINA 00BEM, OKCHJI, KHCIIOTA, OCHOBAHUE, COJIb,
AJIEKTPOOTPHUIIATEILHOCTD, CTETICHh OKUCIICHHSI, XUMHUYECKasl PEAKIIHS, KITacCU(DUKAIHUS PEAKIHA: PEaKIIuu
COCIMHECHMUSI, PEAKIIUU PA3JIOKEHHUS, PEAKIIUU 3aMEIICHHS, peaKIIMi OOMEHa, 9K30- M SHJIOTEPMHUYECKUE
peakiuu; TerioBor 3 (EKT peakuu; Aapo aToMa, MIEKTPOHHBIN CJION aToMa, aTOMHas OpOUTalb, Pagnuyc
aToMa, XMMHUYECKasl CBsI3b, MOJISIPHAS U HEMOJIApHAsi KOBAJICHTHAsI CBSI3b, MOHHASI CBsI3b, MOH, KATUOH, AHUOH,
pacTBOp, MaccoBasi JI0JIs1 BelecTBa (IIPOLIEHTHAsI KOHIIEHTPAIIHs) B paCTBOPE;

2) unmocmpuposams B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHHN (CM. I1. 1) ¥ TPUMEHSTh 3TH MOHATHUS
MIPU OTIMCAHUH BEIIECTB U UX MPEBPAIICHUI;

3) ucnonvzoeams XUMUIECKYIO CHMBOJIMKY U COCTaBJICHUS ()OPMYIT BEIIECTB U YPABHECHHIH XUMHUYECKUX
peaKuuii;

4) onpedensimp BAIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX; CTEIICHh OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COCTUHEHHUSX; TPUHAJICIKHOCTh BEIECTB K OMPEACIIEHHOMY KJIACCY COCTMHEHUM 110
dhopmynam; BHI XUMUYECKON CBS3U (KOBaJCHTHAS M MOHHAS) B HEOPTAHUYECKUX COSTMHEHUSX;

5) packpwisamo cmwica Tlepuoauueckoro 3akoHa JI. M. MeneneeBa: 1eMOHCTPHPOBATH IOHUMAHUE
MEPUOINYECKOIN 3aBUCHMOCTH CBOMCTB XUMUYECKHUX AJIEMEHTOB OT UX MoJjoxkeHus B [leproandeckon
CUCTEME; 3aKOHOB COXPaHEHUSI MaCChl BELIECTB, IOCTOSHCTBA COCTAaBA, aTOMHO-MOJIEKYJISIPHOTO YUEHUS,
3aK0Ha ABOTa/IpO; OMMMUCHIBATh U XapaKTepHu30BaTh TabIuuHyio hopmy [lepnoaundeckoit CHCTEMBI
XUMHUYECKUX JIEMEHTOB: pa3inyaTh MOHITUS «TJaBHas noarpynna (A-rpymmna)» u «mnobounas noarpymnmna (b-
Tpymma)», Majible ¥ O0JbIIHNE IEPHUOIBI; COOTHOCUTH 0003HAYCHHUSI, KOTOPBIC UMEIOTCS B TAOJIUIIE
«Ileprognueckas cucreMa XuMudeckux 3eMeHToB J[. . MenzaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHUS aTOMOB XUMHUYECKHX AJIEMEHTOB (COCTaB U 3aps]l sSApa, 00IIee YUCIIO 3JIECKTPOHOB U
pacnpesesieHue uX Mo JIEKTPOHHBIM CIIOSIM);

6) rraccuguyuposams XUMUYECKHE JICMEHTbI; HCOPTAaHUYECKUE BEIIECTBA; XMMHUCCKHUE PEakiuu (1o
YHCIIy U COCTaBYy yYacCTBYIOIIUX B pEeaKIIUU BEUIECTB, 10 TEIJIOBOMY 3D (DEKTY);

7) xapaxmepuzosams (onucvléams) OOIHE XUMUYECKAE CBONCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPIK/1asi ONIMCAHNE TPUMEPaMH MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIMX XUMHUECKUX PEAKIIMIA;

8) npoecnozupoeams CBONCTBA BEIICCTB B 3aBUCHMOCTH OT MX KQYECTBEHHOI'O COCTaBa; BO3MOXKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILECHUM B Pa3IMUHBIX YCIOBUSIX;

9) ebiuucsIMbG OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYEO MAcChl BEIIIECTB; MACCOBYIO JI0JIFO
XMUMHUYECKOTO AJIEMEHTa 10 (opMyJie COeTUHEHHS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IPOBOIUTH
pacy€Thl 0 ypaBHEHUIO XUMHUYECKOMN peaKIuu;

10)npumensims OCHOBHBIE OTIEPAIIMH MBICITUTEILHON IEITEIPHOCTH — aHAIM3 U CHHTE3, CPAaBHEHUE,
0000111eHIe, CUCTEMATH3AINIO, KIacCU(DUKAIINIO, BBISBICHUE TPUYNHHO-CIIEICTBEHHBIX CBS3ECH — I
M3Y4YEHUsl CBOWCTB BEIIECTB M XUMUUYECKHUX PEAKIIUI; €CTECTBEHHO-HAYYHbIE METO bl IO3HAHUS —
HaOI0/IeHNEe, U3MEPEHNE, MOICIUPOBAHNE, YIKCIIEPUMEHT (peabHBINA U MBICIICHHBIH);

11) cnedosamsb ipaBuUIaM MOJIL30BAHMS XUMUYECKOH MOCYI0H 1 J1a00paTOPHBIM 000PYJI0BAHUEM, & TAKIKE
MpaBUJIaM 0OpAaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BHITIOJHEHHUIO TA00PATOPHBIX
XMUMHYECKUX OTBITOB MO MOJYYEHUIO0 U COOUPaHHIO ra3000pa3HbIX BEMIECTB (BOJAOPOA U KUCIOPOIa),
MPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MAacCOBOM J10J1eM pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH U
MPOBOJIUTh XUMHUUYECKHE IKCIIEPUMEHTHI [0 PACTIO3HABAHUIO PACTBOPOB HIEIOYEH U KUCIOT ¢ HOMOILBIO



WHAUKATOPOB (JakMyc, (heHOIPTAICHH, METUIIOPAHXK U Jp.).

9 KJIACC

1) packpwisame cmbici OCHOBHBIX XMMUYECKUX TIOHSATHN: XUMUYECKUH JIEMEHT, aTOM, MOJICKYJIa, UOH,
KaTHOH, aHUOH, IIPOCTOE BELLECTBO, CI0XKHOE BEIIECTBO, BAJIEGHTHOCTb, AIEKTPOOTPULIATEIBHOCTD, CTEIIEHb
OKHCIICHHSI, XHMUYECKasi peaKIusi, XAMHUYECKast CBSA3b, TEIIOBOM 3(h(HeKT peakiiuu, MOJIb, MOJIIPHBIN 00BEM,
PacTBOp; AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, JJIEKTPOIUTHYECKAs JUCCOLMALUs, PEaKIIUi HOHHOTO OOMeHa,
KaTaJIn3aTop, XAMHUECKOE PaBHOBECHE, 0OpaTHMbIE U HEOOpATHMbIE PEaKIIMH, OKUCIUTEIHHO -
BOCCTaHOBUTEJIbHBIE PEAKIINH, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTaHOBJICHUE, aJUIOTPOIIHS,
aM(pOTEePHOCTh, XUMHYECKAs CBsI3b (KOBAJICHTHAsI, HOHHAs, METAJUTMYECKast ), KpUCTAIIMYECKast PeIETKa,
KOPpO3HUs METAJJIOB, CILJIaBbl; CKOPOCTh XUMUYECKOH peaKkIu, PEAEIbHO JOMYCTUMasl KOHLIEHTpaLys
(ITIK) BemecTna;

2) wLIrOCmMpupo6ans B3aNMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHITUHN (CM. 1. 1) U IPUMEHSATH 3TH TOHATHUS
MIPY ONTMCAHWUH BEIIECTB U UX TMPEBPAIICHHUI;

3) ucnoavb3oeams XAMUIECKYIO CHMBOJIMKY JJIsI COCTaBJICHHS ()OPMYJI BELISCTB M YPABHEHUI XUMHUYECKUAX
peaKuuii;

4) onpedensme BaJCHTHOCTD U CTETIEHb OKUCICHUS XMMUYECKUX 3JICMEHTOB B COCTMHEHUSIX PA3IMIHOTO
COCTaBa; MPUHA/JIEKHOCTH BEILIECTB K ONpeAeIEHHOMY KJIacCy COEMHEHHH 1o popMyinaM; BUA XUMHUUECKON
CBsI3U (KOBaJICHTHAs, NOHHAS, METATMUECKAs) B HEOPTaHMUECKUX COCAMHEHUSX; 3aps/l HOHA TI0 XUMHUECKOM
(dbopmyIe; xapakTep cpebl B BOAHBIX PACTBOpaxX HEOPraHMYECKUX COEANHEHUN, THI KPUCTAIITNYECKON
PELIETKN KOHKPETHOIO BEIIECTBA;

5) packpwisamo cmvica Tlepuoauueckoro 3akoHa JI. M. MeneneeBa u IeMOHCTPUPOBATH €r0 IIOHUMaHHE:
OTHCHIBATh U XapaKTepu30BaTh TabIuuHyto Gpopmy [lepronndeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB:
pasnuuaTh MOHATHUS «TJaBHAs moArpymnma (A-rpynmna)» u «rmobdounas noarpynna (b-rpymnma)y, Mansie u
00JIbIIIKE TEPUObl; COOTHOCUTH 0003HAUEHHUS, KOTOPbIE UMEIOTCS B IEPUOINYECKON TabIuIle, C YUCTOBBIMU
XapaKTepUCTUKaMH CTPOCHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U 3apsi siapa, obiiee Ynucio
AJIEKTPOHOB U paclpeesieHue X MO AMEKTPOHHBIM CIIOSIM); 0OBSICHATH 001I1E 3aKOHOMEPHOCTHU B
M3MEHEHHUHU CBOICTB 3JIEMEHTOB U UX COCIMHEHH B Mpeenax MajiblX MEPHOIOB U IIaBHBIX MOATPYIII C
y4€TOM CTPOCHHSI UX aTOMOB;

6) rraccuguyuposams XUMUUECKHE JICMEHTbI; HCOPTAaHUYECKUE BEIIECTBA; XMMHUCCKHUE PEakiuu (110
YHCIIy U COCTaBY yYacCTBYIOIIUX B PEaKIIUU BEUIECTB, M0 TEIJIOBOMY 3D (EKTy, M0 U3MEHEHUIO CTeIeHeH
OKHUCJICHUS XUMHUYECKUX JIEMEHTOB);

7) xapaxmepuzosams (ONMUCHIBATH) OOIIKE U CIICHU(PHUCCKHE XMMUYECKHE CBOMCTBA IPOCTHIX M CJ0KHBIX
BEIECTB, MOATBEPXKAas OMUCAHUE TPUMEPAMU MOJIEKYISPHBIX K MIOHHBIX YPAaBHEHHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIIU;

8) cocmasnsimb ypaBHEHUS JIEKTPOTUTHUECKON TUCCOMUAIINN KHCIIOT, IEIOYCH U COJICH; OTHbIC U
COKpaIIEHHBIE YPaBHEHUS peaKIMii HOHHOTO 0OMEHa; ypaBHEHUS PEaKIIHi, MOATBEPKIAI0ITIX
CYIIIECTBOBaHHE FEHETHUECKOM CBS3U MEX/y BEIIECTBAMH PA3IUYHBIX KIIACCOB;

9) packpvieams cyuHocms OKHCIATEILHO-BOCCTAHOBUTEBHBIX PEAKIIUIT MOCPECTBOM COCTABICHUS
AIIEKTPOHHOTO OallaHca dTUX PEaKInit;

10) npoenosuposams cBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS; BO3MOXKHOCTH MPOTEKAHHUS
XMUMHYECKUX MPEBPAIICHU B Pa3IMUHBIX YCIOBUSIX;

11) gvruucasims OTHOCUTENBHYIO MOJICKYJISIPHYIO i MOJISIPHYIO MacChl BELIIECTB; MACCOBYIO JIOJIIO
XMMHUYECKOTO 3JIEMEHTA 10 (GOpMyJie COEIMHEHUS; MACCOBYIO JIOJIIO BEIIECTBA B pACTBOPE; MPOBOIUTH
pacuéThl M0 ypaBHEHUIO XUMUYECKON peakilnu;

12) creoosams npaBuiiaM NMOJIH30BAHHUS XUMHUYECKOH MOCYI0N M J1a00PAaTOPHBIM 000PYJOBaHHEM, & TAKIKE

IpaBUIaM 00paleHHs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIMSIMH TI0 BBITTOJHEHUIO JTa00PaTOPHBIX



XMMHUYECKUX OIBITOB IO MOJYYSHHUIO U COOMPaHHIO ra3000pa3HbIX BEUIECTB (aMMHAKa U YIIIEKHUCIIOTO ra3a);

13) nposooums peakiyy, MoATBEPKIAFONINE KaYeCTBEHHBIM COCTaB PA3IMYHBIX BEIIECTB: PACIIO3HABAThH
OTIBITHBIM ITYyTEM XJIOPUJI-, OPOMHUI-, HOH -, KapOoHaT-, pocdat-, cuaukar-, cyabpar-, THIAPOKCHI-UOHBI,
KaTHOHBI aMMOHHS | HOHBI H3YYE€HHBIX METAJUIOB, PUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPraHUUECKUX
BEILIECTB;

14) npumensms OCHOBHBIE OTIEPALIN MBICIIUTEILHOMN NEeATEIBHOCTH — aHaJIHU3 ¥ CHHTE3, CPAaBHEHUE,
00001IeHNe, CHCTEMAaTH3AIHIO, BBISIBICHHE TPUYHMHHO-CIICICTBEHHBIX CBS3EH — JUIS N3y4EHHsI CBOICTB
BEIIECTB M XUMHUYECKUX PEaKIUii; €CTECTBEHHO-HAYYHbIE METO/IbI MO3HAHUS — HAONIOICHUE, U3MEPEHHE,
MOJEIIMPOBAHUE, SKCIIEPUMEHT (pEaJIbHbII U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC

Ne | HanmeHoBaHue pa3iesioB H TeM MPOrPaMMBbI KoanvecTBo yacoB DaexkTpoHHbIe (HH(PPOBBIE) 06pa3oBaTebHbIE
n/m pecypchl

BCEro | KOHTPOJbHBIE NMpaKTHYeCKHE
pabdoTbl pabGoTbl

Paszzen 1. [lepBoHavyaabHbIe XHMHYECKHE TIOHSATHS

1.1, | Xumusi — BakHasi 00,1aCTh €CTECTBO3HAHMS M MPAKTHYECKOIi 1€ TEJIBHOCTH YeI0BeKa 5 0 2 https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/
https://1sept.ru/ https://iu.ru/video-les

1.2. | BemectBa 17 1 0 https://resh.edu.ru/

W XHMHYeCKHe pPeaKknnu http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/

https://1sept.ru/ https://iu.ru/video-lessons

Hroro no pazzneny 22

Paszen 2. BaxHeiimmue npeacTaBUTE/IM HEOPraHMYECKUX BeleCcTB

2.1. | Bosayx. Kucaopoa. [Tousitue 06 oxenjgax 5 0 1 https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
http://www.periodictabl

2.2. | Bogopoa. 3 0 1 https://resh.edu.ru/
IloHsITHE 0 KHCJIOTAX H COJIAX http:/alhimik.ru

ttps://hij.ru/
http://c-books.narod.ru/
https://1sept.ru
https://iu.ru/video-lessons
http://www.periodictable.ru/

2.3. | KoimvecTBeHHbIe OTHOLIEHHS] B XHMHHU 4 0 0 https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.rulvi

2.4. | Boga. PacrBopsl. IlonsiTue 06 ocHOBaHHSAX 5 0 1 https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons




2.5. | OcHOBHBIE KJIACCHI HEOPraHMYECKHX 15 1 1 https://resh.edu.ru/
coeMHeH i http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
Uroro mo pasaeny 32
Paznen 3. Ilepuoanyeckuii 3akon u Ilepuoanyeckas cucteMa xumudeckux 3jaemenTon [I. U. Menpeieesa.
Crpoenne aToMoB. XuMudeckast ¢Bsi3b. OKHCIHTENIbHO-BOCCTAHOBHTENbHBIE PEAKIHH
3.1. | Mepuopuyecknii 3axon u Mepuoanyeckas cucrema xumuueckux daementos J. M. Menaeneesa. Ctpoenne 7 0 0 ttps://resh.edu.ru/
aToMa http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
http://www.periodictable.ru/
3.2. | Xumuyeckas cBsi3b. OKHCIHTEIbHO-BOCCTAHOBHTEIbHbIE PeAKIHH 7 1 0 https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru
https://1sept.ru/
https://iu.rufvideo-lessons
Hroro mo pazaeny: 14
PesepBHoe Bpemst 0
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 3 6
9 KJIACC
Ne | HanuMeHoBaHMe pa3/ie/ioB H TeM HPOrPaMMbI KosindectBo yacos JueKTpoHHBIe (IH(POBHIE) 0GpazoBaTeIbHbIE PeCyPChI
n/n
BCEro | KOHTPOJIbHBIE PA0OTHI | MPaKTHYeCKHEe PaboTh
Pa3nen 1. BemecTBo 1 XMMHYeCKHE peaKIHH
1.1. | loBTOpeHue U yrayoenne 3HAHHI OCHOBHBIX pa3esioB Kypca 8 kiaacca 5 0 0
http://schoolcollection.edu.ru/
1.2. | OcHoBHbIe 32aKOHOMEPHOCTH XHMHYECKHX PeaKm il 6 0 1
http://schoolcollection.edu.ru/
1.3. | DaexTpoanTuyeckas quccounamusi. XuMuyecKue peakiuud B pacTBopax 11 1 1
http://schoolcollection.edu.ru
Hroro mo pazaeny 22
Pasngen 2. HemeTayibl M X COeTHHEHH S
2.1. | Obmas xapakTepucTuka xumudeckux 31ementoB VIIA-rpynnel. Tanorenst 5 0 1

http://schoolcollection.edu.ru/




2.2. | Obmas xapakTepucTHKA XuMIYecKnX 31eMeHTOB VIA-rpynnsi. Cepa u eé coexnHeHns 7
http://schoolcollection.edu.ru/
2.3. | O0mas xapaKTepHCTHKA XHMHYECKHX 31eMeHTOB VA-rpynnsl. A30T, Gpocdop u uX coequHeHHsT 7
http://schoolcollection.edu.ru/
2.4. | O6man XapaKTepUCTHKA XAMUIECKHX 31€MEHTOB |\ A-rpynmb. 11 http://schoolcollection.edu.ru/
VYriaepoa u KpeMHHI M HX cOeMHEHHS
Uroro mo pasaeny 30
Pa3gen 3. MeTa/uibl M UX COeITHHEHHUS
3.1. | O6mue cBoiicTBa MeTAILIOB 4
http://schoolcollection.edu.ru/
3.2. | BaxHeiimne MeTaJJIbI M HX COEMHEHHUSI 9
http://schoolcollection.edu.ru/
Wtoro mo pasaeny: 13
Pasnen 4. XuMus v oKpy:Kamwas cpeja
4.1. | BemecTBa H MaTepHAJIbI B KM3HH YeJI0BEKa 3 ;
http://schoolcollection.edu.ru/
Uroro mo paszeny: 3
PesepBHoe Bpemst 0
OBUIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC
Ne | Tema ypoka Koun4yecTrBo yacos Buasl, popmbl
n/n KOHTPOJISI
BCEr0 | KOHTPOJIbHBbIE | IPAKTHYECKHUE
padoTsbI padoThI

1. |[peamer xumuu. Posb xumuu B xu3uu |1 0 0 YcTHbI onpoc;
yenoBeka. B.U. Ne 025.

2. | Xumus B cuCTEME HayK. MeTo bl 1 0 0 YCTHBIIM 0TIPOC;
MO3HAHUS B XUMHH.

3. | 3uakoMcTBO ¢ mpaBuiamu 6e3omacHoctu |1 0 1 YceTHBIN onpoc;
1 npuéMaMu paboThl B XUMUYECKOM IIpaxTrueckas
naboparopun. [IpakTuueckas padbota pabora;

Nel. [IpaBuna pa®oTsl B 1a00OpaTOpUU U
pué€Mbl 0OpaleHus ¢ 1abopaTopHbBIM
obopynoBanueM. noT Ne 024.

4. | Tena u BemectBa. Pusnyeckue cBoiicTBa |1 0 0 YCTHBIN o1poc;
BEIIECTB. ArperaTHO€ COCTOSTHUE
BemecTB. JJaboparopuas pabdoTa 1
"U3yuenue pu3nyeckux CBONCTB caxapa u
cepnl". not Ne 024.

5. | Yucrele BeniectBa u cmecu. CriocoOsl 1 0 0 [TuceMeHHBIH
paznenenus cmeceil. Jlaboparopuas KOHTPOJIb;
pabora 2 "Pa3neneHue cMecu,cocTosen YcTHbIN onpoc;
Y3 TTOPOIIKOB kese3a U cepbl’. noT Ne(024.

6. |IIpaktuueckas padora: Ne 2. Pa3nenenue |1 0 1 [TpakTrueckas
cMmeceil (Ha mpuMepe OYNCTKU paboTa;
moBapeHHO# coymn). HoT Ne 024.

7. | Arombl 1 MoJtekyitbl. IIpocThie u 1 0 0 [TuceMeHHBIH
CJIOXHBIE BEIIECTBA. KOHTPOJIb;

YcTHBIN onpoc;
JIuKTaHT;

8. | XuMuueckue dIIeMeHThI. 3HaK1 1 0 0 YcTHBIM onpoc;
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB

9. | AromMHO-MoONeKyIsipHOE yueHue. 3akoH |1 0 0 JluKTaHT;
MIOCTOSIHCTBA COCTaBa BEIIECTB

10. | Xumuueckast popmyra. BaneHTHOCTS 1 0 0 YcTHbli onpoc;

AaTOMOB XMMHYCCKHUX 3JICMCHTOB




11. | CocraBnenune xumuueckux GopmyIt mo [TrcbMEHHBIIM
BaJICHTHOCTH. HaxosieHNe BaIEHTHOCTH KOHTPO!JIb;
XUMHYECKUX JIEMEHTOB 10 hopMmyIIe

12. | OTHOCHTENbHASI aTOMHASI Macca. [TnceMeHHbIN
OTHOcCHUTENBHAs MOJIEKYJISIpHAs Macca KOHTPOJIb;

13. | Pemrenue 3a1ay Ha BEIYMCIIEHHE [TucemeHHbIH
OTHOCHUTEIILHOM MOJIEKYJISIPHOM MacChl KOHTPOJIb;
BEILIECTB

14. | MaccoBast 10J11 XUMHYECKOTO DJICMEHTA B ITucbMeHHBII
COCTMHCHUH KOHTPOJIb;

15. | Pemienwre 3aau Ha BHIYMCIICHUE [TnceMeHHbBII
MacCOBOM JIOJIM XUMUYECKOTO dJIEMEHTA KOHTPOJIb;

1o Gpopmyne coeMHEHUs VYceTHBIN 0IpoC;

16. | ®usnueckue U XMMUUECKUE SIBJIEHHSL. [TucemeHHbIH
Xumuaeckas peaxius. JlabopaTtopHas KOHTPOJIb,
pabora 3 "[Ipumeps! pu3HUECKUX U
XUMUYECKUX ssBjieHui". not " 024.

17. | TIpu3naku ¥ yCIOBHsI TPOTCKAHHUS YcTHBIH onpoc;
XUMHUYECKUX PeaKInil

18. | Bakon coxpanenuns maccel Bemect. M.B. YcTHbIl onpoc;
JIOMOHOCOB — yUEHBIN-PHIIUKIIONIEUCT

19. | Xumudeckue ypaBHEHHUSI. YcTHBIH onpoc;

20. | Tumbl XMMUYECKUX pEaKIuil IInceMeHHBIH
(coenuHeHMs, pa3IOKCHUS, 3aMEIICHHUS, KOHTPOJIb;
oOmeHa). mabopaTopHas paboTa YcTHBIN onpoc;
4"Pa3nokeHre 0OCHOBHOTO KapOoHaTa
Menu (2)". mot Ne(024.

21. | Ypox 06001IeHus U CHCTEMATH3aLUK ITnceMeHHBIN
3HAHU. KOHTPOJIb;

TectupoBanue;

22. | KoutposnbHast pabora 1 mo teme KonTpombHas
"[lepBoHauaTbHBIE XUMUYECKUE paboTa;
MOHATHSA".

23. | Ananus K. p.. Bo3myx — cMech ra3os. ¥
CocraB Bo3ayxa

24. | TernoBoii 3(hGeKT XMMUYECKO peakiuy, VYcTHBIN onpoc;

MOHATHUC O TCPMOXUMHUUYCCKOM
YpaBHCHHHU, 3K30- U QHAOTCPMHUYCCKUX
peaKknusax




25.

CriocoObI MMOJTy4eHuUs U CBOMCTBA
KHCTIOpo/ia B 1abopaTtopuu U
npoMmbiiieHHOCTH. [TpuMeHeHue
kucnopoaa. JlabopatopHuast padora 5

"O3HakomMJieHHE ¢ 0Opa3iamMu OCcUuI0B".
ot Ne 024.

IIuceMeHHbBIN
KOHTPOJIb;

26.

[IpaxTnueckas padora Ne 3. [lonyuenue
U coOMpaHHe KHUCIOPO/Ia, H3y9EeHHUE €TOo
cBOMCTB. HOT Ne 024.

[IpakTnueckas
pabora;

27.

KpyroBopot kuciopoza B IpupoJe.
Tonnuso (yroyib u MeTaH). 3arpsi3HEHHE
BO3/1yXa, CIIOCOOBI €ro NMpe0TBPALCHHUSI.

Ycunenne napHUKOBOTO A deKTa,
paspylIeHle 030HOBOIO €05

VYeTHBIN 0IpoC;

28.

Bonopon — xuMu4eckuii IeMeHT |
npocroe BemecTBo. Haxoxaenue B
npupojie, GU3NIECKUe U XUMHIECCKUE
CBOMCTBA (HA IPUMEPE B3aUMOICHCTBUS
C HEMETaJUIaMU U OKCHJIaMU METAJIJIOB),
MPUMEHEHHE, CIOCOOBI MOTYUEeHHUS.

JlabopaTtopHas paborta 6

"B3zanmoeiicTBue BOJOPOIa C OKCHUAOM
Mmenu (2)". not Ne 024.

YcTHBIN onpoc;

29.

[Ipaktuueckas padota Ne 4. [Tomyuenue
U coOupaHue BOJOPOa, U3y4eHUE ero
cBOMCTB. HOT Ne 024.

[IpakTuueckas
pabora;

30.

IloHsATHE O KHCIIOTAX U COJIIX

YcTHbIN onpoc;

31.

KommuecTBo BemniecTBa. MoJib. MOJ'ISIpHaSI
Mmacca

JIMKTaHT;

32.

3akoH ABorajipo. MomsipHblii 00bEM
ra3oB

[IuceMeHHbIH
KOHTPOJIb,

33.

Pemenne 3amad Ha B3aUMOCBS3b
KOJIMYECTBA BEIIeCTBA, 00bEMa U MacChl
ra3zos. PacuéTsl Mo XMMHUYECKUM
YPaBHEHUSAM

[IuceMeHHbIH
KOHTpO!JIb;

34.

Pacué€Tel mo xuMuuecKkuM YPaBHCHUAM.
HpI/IMeHCHI/IC 3aKoHa ABOT' aZipo

IIuceMeHHbBIN
KOHTPOJIb;




35. | DusuuecKkue CBOWCTBA BOJBI. AHAIU3 [TnceMeHHbIM
CHUHTE3 — METOIbl U3YUCHUS COCTaBa KOHTPOJIb;
BOJBI. XUMHYECKHE CBOMCTBA BOIEI
(peakiuu ¢ MeTajsiaMu, OKCUIaMu
METAJIOB M HEMETAJLJIOB)

36. | [TonsiTrie 00 OCHOBAHUSAX M HHIUKATOPAX [TucbmenHbII

KOHTPOJIb;

37. | Boja Kak pacTBOpUTEIh. PacTBOpBI. YeTHBIN 01IpoC;
PacTBOpHMOCTH BEIIECTB B BOJIC. JluKkTaHT;
HacwpImmeHnHbie 1 HEHACHIIICHHBIC
PacTBOPHI

38. | KonnenTparms pactBopoB. Maccosast VeTHBIR 01poc;
JI0JIs1 BEIIECTBA B pacTBOpe. Brraucienus
C WICTIOJIH30BAaHUEM IMOHSATHUS «MAcCCOBast
JI0JISI BEIIECTBA B PACTBOPE»

39. | [IpakTuaeckas padora Ne 5. [TpaxTuueckas
[IpuroTtoBiieHHe pacTBOPOB C pabora;
onpenenéHHoi koHuenTpauen. MOT
Ne(24.

40. | TepBbIc MOMBITKA KJIACCH(PHUKAIIN YcTHBIHM onpoc;
XUMHYECKUX 37eMeHTOB. [loHsTrEe 0
IPYIIAax CXOAHBIX SJIEMEHTOB
(11e7I0YHBIE U 1IETI0YHO3EMENbHbIE
METaJlIbl, TAJIOTE€HbI, UHEPTHBIE I'a3bl).

DneMeHTbI, KOTOpbIe 00pa3yIoT
amoTepHbIe OKCUIbI U THIPOKCU/IBI.
JlaGopaTtopHnas padora 7 "AmdboTepHbie
rugpokcubl”. not Ne 024.
41. | MonHas xuMudeckasi CBSI3b. [TuceMeHHBI
KOHTPOJIb;

42. | Knaccubukaryst HEOpraHn4eCKux TectupoBanue;
COEeIMHEHUN

43. | Okcupl: cocTaB, KiacCH)UKAIUS [TuceMeHHBIH
(OCHOBHBIE, KUCTIOTHBIE, aM(OTEpPHBIE, KOHTPOJIb;

HecoJieoOpa3yrolre), HOMEHKIaTypa
(MexxyHapoaHas W TPUBUAIbHASA).
[TomyueHune u XuMHUYECKHE CBOMCTBA
KHUCJIOTHBIX ¥ OCHOBHBIX OKCHJIOB

YCTHBIN 01poc;




44,

OcHoBaHWMsI: COCTaB, KJIACCU(DUKAIINS,
HOMEHKJIaTypa (MEeXIyHapoIHas U
TpUBHAJIbHAA), PU3NYECKHE U

IIuceMeHHbBIN
KOHTPOJIb;
YeTHBIT 01IPOC;

XUMHYECKHE CBOMCTBA, CLIOCOOBI HukTanr,
nosyuenust. JlaboparopHnas padora 8
"CBoiicTBa paCTBOPUMBIX U
HEPaCTBOPUMBIX OCHOBaHU",
JIaboparopHuas padota 9
"B3aumoieiicTBre menouen ¢
kucnoramu", Jlaboparopuas padota 10
"B3anmMoieficTBrE HEPACTBOPUMBIX
OCHOBaHU# ¢ kuciaoramu', JlabopaTopHas
pabora 11 "Paznoxenue ruapoxcuaa
Menu (2) mpu HarpeBanuu'. ot Ne 024,

45. | AM(poTepHBIC OKCH/IBI ¥ THAPOKCHIBI, UX IIncemenHbI
cBolicTBa U noJryueHue. Jlaboparopuas KOHTpOJIb;
pabora 12 "B3aumoneiicTBre ruapoKcHia YcTHBIN 0npoc;
IIMHKA C PACTBOPAMH KHCIIOT U JIuKTaHT;
menoyei”. not Ne 024.

46. | KucioTsl: cocTaB, Kiaaccu(pUKaIHs, IInceMeHHBIN
HOMEHKJIaTypa, (pu3ndecKkrue CBOKNCTBa KOHTPOJIb;

YcTHBIN 0npoc;
JIMKTaHT;

47. | KuCIIOTBl: XMMHUYECKUE CBOMCTBA, [TucemeHHbIH
crocoObl moydeHus. Psig akTHBHOCTH KOHTPOJIb,
MetaiioB. Jlabopartopnas pabora 13 YcTHbIN o1poc;
"OTHOIIEHNE KUCTIOT K JUKTaHT;
Metauiam", JlabopaTopHas paboTa
14" [leficTBHE KUCIOT HA MHIUKATOPHI'".
ot Ne 024.

48. | Conu (cpeHue): HOMEHKIIATYpA, [TucbmeHHBbII
CHOCOObI OTYYEeHHSI, B3aUMOICHCTBUE KOHTPOJIb,
CoJiel ¢ MeTaJlaMH, KUCIOTaMH, YcTHBIH o1poc;
IeJI0YaMHU U COJIIMHU JlukraHT;

49. | BeruucieHus o ypaBHEHUAM JluKTaHT;
XUMHYECKON peaKInu

50. | I'eneTryeckast CBSA3b MEK/IY KIIaCCaMK [TuceMeHHBIH
HEOPraHMYECKUX COCIMHEHHMA KOHTPOJIb;

51. | Ilpaktuueckas paborta Ne 6. Pemenue [TpakTrueckas
AKCIEPUMEHTAIBHBIX 3a/1a4 110 paborTa;

TeMe«OCHOBHBIE KJIaCCHI
HCOPraHN4CCKUX COCIUHEHUIY. HOT

AL AN 4




52. | Vpoxk 0000I1IeHUs U CUCTEMATH3ALH [TuceMeHHBII
3HaHu# 1o TemMe " OCHOBHBIE KJIACCHI KOHTPOJIb;
HEOPraHMYeCKHX BEIecTB".

53. | KonrponbHas pabora 2 1o Teme. KoHnTposbHast
OcHOBHBIE KJIaCChl HEOPTaHUYECKUX pabota;
BelecTB".

54. | Ananus k.p.. Ypok 0000mieHus u Camoorenka ¢
CUCTEMaTH3aIlu1 3HAHUM HCIIO0JIb30BaHUEM

«O11€HOYHOTO
JTUCTa;

55. | Ctpoenue atomoB. COCTaB aTOMHBIX ;
snep. U3oTonsl. D1eKTpOHBDI.
DU3NYECKUI CMBICI TOPSIAKOBOTO
HOMEpa JIEMEHTa

56. | [lepuoauueckuii 3akoH u [leproaquueckas YcTHBIN 0npoc;
cUCTeMa XUMHUYECKUX 3nemeHnToB [[.1.
Menneneesa. Ilepronpl, rpymisl,
noArpynmnsl. GU3NYECKUN CMBICIT
HOMEPOB MEePHO0/Ia U TPYIIIIBI

57. | CTpoeHue 3JIeKTPOHHBIX 000JI0UEK YcTHBIHM onpoc;
aTOMOB MEPBBIX 20 XUMUYECKHUX
AJIEMEHTOB NEPUOANYECKON CUCTEMBI
. Y. MenneneeBa

58. | XapakTepucTrKa XMMHYECKOIO DJICMEHTA [IucbmeHHBbII
IO €ro IMOJIOKEHUIO B IIEPUOINIECKOM KOHTPOJIb;
cucteme /1. 1. Menaeneera YcTHbIN onpoc;

59. | BHaueHHe MEPHOMYECKOTO 3aKOHA 1 CamooneHKa ¢
MEePUOTUIECKON CUCTEMbI XUMUYECKIX MCII0JIb30BaHUEM
AIIEMEHTOB JJISl Pa3BUTHS HAYKU U «O11eHOYHOT 0
npaktuku. Jl. 1. MengeneeB — y4yéHslii, JINCTa»;
MeAaror U rpaxaaHuH

60. | Konrponbuas pabora 3 "Ilepuoauueckuii KonrtponbHas
3aKOH M nepuoanyeckas cucrema /1. U. paboTa;
Menneneesa.

61. | Ananu3 K.p.. DIEKTPOOTPHLATEIEHOCTh ¥
aTOMOB XUMHYECKHUX 3JIEMEHTOB.

XuMuveckasi CBsi3b: KOBaJICHTHAs
MOJISIPHAS] M KOBAJICHTHAs! HEMOJIIpHAast
62. | CrenneHb OKHUCIIEHUS .




63. | OKUCIUTENBHO-BOCCTAHOBUTEJILHbBIE
peakuuu (OBP). [Ipoueccol okuciaeHus u
BoccTaHOBJIEHUS. OKUCIUTEIN U

BOCCTAaHOBHUTCIIN

TectupoBanue;

64. | CocraBienne ypaBHEHHI OKHCIIUTEIILHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN U CXEM

AJIEKTPOHHOTO OasiaHca

IIuceMeHHbBIN
KOHTPOJIb;

65. | Ypok 000011€eH s U CHCTEMATH3ALH
3HAHUHU 110 TeMe "BUIbl XUMHYECKUX

cBs3ei".

IIucbMeHHbBIN
KOHTPOJIb;

66.

YPpoK pa3BUBAOIIETO KOHTPOJIS 3HAHUM.
XUMHUA B IeliCTBUU

TectupoBanue;

67. | Kucimopo1 — XUMHUYECKHIA DIIEMEHT 1
npocroe BemecTBo. O30H. Haxoxnenue
KHCJIOPOJIa B IPUPOJIe, (U3HIECKUE 1
XUMUYECKHNE CBOMCTBA (peaKInu
okucieHus, ropeaue). [lousarue 06

OKCHJax

68.

HrtoroBslii ypok 1o XuMHUU 8§ Kjacca.

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68

9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

BCEro

KOHTPOJIbHbIE
padoThbI

NpaKTHYeCKue
padoThI

Bunabi, popmbl
KOHTPOJIst

1. | Knaccudukanus 1 HOMEHKIATYpa
HEOPraHUYECKHUX BEIIECTB
(MexTyHapoHas ¥ TpUBUAIbHAS).
B.1.Ne 025.

0

0

YcTHBIN onpoc;

2. |Ilepuonmueckuii 3akoH. [Teprommueckast
CHUCTEMA XMMHYECKHX JIEMEHTOB
. 1. Menneneea. CTpoeHHE aTOMOB

JIMKTaHT;

3. 3aKOHOMCpHOCTI/I B U3MEHEHHUM CBOMCTB
XUMHUYCCKHUX SJIEMCHTOB IMEPBLIX TpéX
NEepruoa0B, KaJIlvd, KaJIbIIUd U UX
COEIUHEHHMI B COOTBETCTBHUH C
ITOJIOXKCHHUEM B HepHOHquCKOﬁ CUCTEMC
U CTPOCHUEM aTOMOB

IIuceMeHHbBIN
KOHTPOJIb;
YeTHBIN 01IPOC;




XHUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIMXCS K Pa3JIMYHbIM KJIaccam
HEOPraHWYECKUX COCIMHEHUM, X
FEHETHUYECKasl CBSI3b

TectupoBanue;

CrpoeHue BemiecTBa: BU/Ibl XUMUYECKON
CBA3U. THUIIBI KPUCTAIUIMYECKUX PEUIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIIA
KPUCTAJUIMYECKOUN PEIETKH

IIuceMeHHbBIN
KOHTPOJIb;
YeTHBIM 01IpoC;

Knaccugukanuss XAMHUECKUX peakuit
0 Pa3JIMYHBIM MPU3HaKaM (TI0 YHCITY U
COCTaBy y4YacTBYIOIINX B PEAKIIHU
BEIIECTB, 110 TEIIOBOMY 3P dexTy, 1o
M3MEHEHHIO CTETICHEH OKHUCIICHUS
XAUMHUYECKUX JIEMEHTOB, 10
00paTUMOCTH, [0 Y4aCTHUIO
KatanuzaTopa). JK30- U
SHJIOTEPMHUUECKUE PEAKIIHH,

TEPMOXUMHUUYCCKUC YPABHCHUA

IIucbMeHHbBIN
KOHTPOJIb;
VYeTHBIN 0IpoC;

[ToHATHE O CKOPOCTH XUMHUYECKOMN
peakuuu. IIoHATHE O TOMOTEHHBIX U
TeTEPOreHHBIX peakuusx. PakTopel,
BIIMAIOIIME HA CKOPOCTh XUMHYECKON
peakuuu

TectupoBanue;

[IpakTtruueckas padota 1 "MU3ydenue
BIIUSIHUSYCJIOBUI MPOBEICHUS
XUMHUYECKOM peakiuu Ha €€ CKOPOCTh'".
not Ne 024.

[IpakTuueckas
pabora;

[TonsaTue 06 0OpaTUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakiusx. [lonsTre o
XUMUYECKOM PaBHOBECHUHU

YcTHbIN onpoc;

10.

CDaKTOpLI, BJIMAOIIMEC HAa CMCIIICHHUC
XUMHUYCCKOI'O paBHOBCCH:A

YcTHBIN onpoc;

11.

MexaHu3M OKHCINTEIIbHO-
BOCCTAHOBHUTCIBHBIX peaKI_II/Iﬁ
(3J'ICKTpOHHHI\/'I OaJlaHC OKUCIIUTEIIBHO-
BOCCTAaHOBHUTEIIBbHOM peaKI_II/II/I)

IIuceMeHHbBIN
KOHTPOJIb;

12.

Teopus 2IEKTPOTUTUYECKON
JUCCOIMAIIMU. DJIEKTPOJIUTHI U
HE3NEeKTPOJIUThI. KaTHOHBI, aHUOHBI.

MexaHu3M JUCCOLMALMU BEIIECTB C
Pa3JIMUHBIMU BUJAAMU XUMHUYECKOM CBSI3HU

TectupoBanue;




13.

CreneHp Jucconuanuu. CuIIbHBIE U
cy1abble AIEKTPOITUTHI

YceTHBIT 01IPOC;

14. | Peakuuu HOHHOTO OOMEHA, YCIIOBUS MX [TucbmenHbII
npotekanus. VIOHHbIE ypaBHCHHUS KOHTPO!JIb;
peaxnuii.JlabopaTopHas padora 1
"Peakuuu Mex 1y pacTBOpaMu
35eKTpoauToB". HOT Ne 024,

15. | Xumuueckue cBOMCTBA KUCIIOT B CBETE ITnceMeHHbIi
MpEeACTABICHUHN 00 AIMEKTPOIUTUUECKON KOHTPO!JIb;
IHACCOIMAIN

16. | Xumuueckue cBOMCTBA OCHOBaHUI B TectupoBanue;
CBETE MpeJCcTaBlIeHUui 00
AIEKTPOJIUTUUECKON JUCCOHAIITT

17. | XuMmunyeckue cBOMCTBA COJIEH B CBETE ITuceMeHHBIH
MPEACTABICHUH 00 AIEKTPOIUTHUECKON KOHTPOJIb,
IHACCOLMAIN

18. | [TonsiTHe O THIPOIH3E COTNEH TectupoBanue;

19. | KauecTBeHHBIE peaKIIMK Ha KATHOHBI U CamooI1ieHKa ¢
aHUOHEI HCIIOJIb30BaHUEM

«O1eHoYHOTO
JIACTa;

20. | I[Ipaktuueckas padora 2. "Perienue [IpakTnueckas
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME pabora;
"DneKTpoauTHYECKas Iuccoranus’.
notNe 024.

21. | Ypok 000011eH s U CHCTEMaTH3alli| TectupoBanue;
3HaHUM Mo TeMme "XUMHUYECKHE peaKkuu
B BOJHBIX pacTBopax".

22. | KontposbHas pabora 1 mo Teme KonrtponbHas
"XHUMHUYECKUE PEAKIIUU B BOIHBIX pabora;

pactBopax".




23.

Ananms k. p..001mas xapakTepucTuKa
rajoreHoB. OcCOOEHHOCTH CTPOCHHUS
aTOMOB ITHX JIEMEHTOB, XapaKTEPHbBIE
JUTS HAX CTeTeHu okuciieHus. CTpoeHue
1 (PU3HYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOr€HOB. XUMUYECKUE
CBOICTBa Ha MPUMEPE XJI0pa
(B3aMO/ICHCTBHE C METAJIJIAMHU,
HEMETaJlJIaMU, IeJI0YaMH).

JlaboparopHas padota 2"BriTecHeHHE
rajoreHaMH JPyr Ipyra U3 pacTBOPOB UX
coemuaenuit". MOT Ne 024,

24,

Xnoposojopoa. CossiHast KUCIIOTa,
XUMHUYECKUE CBOMCTBA, MOJyYCHHE,
npuMeHeHune. KauecTBeHHas peakuus Ha
XJIOPUI-MOHBI

I[luceMeHHbBIN
KOHTPOJIb;

25.

DU3MOIOTUYECKOE ICHCTBHE XI0pa U
XJIOPOBOJIOPO/Ia HA OPTraHU3M YEJIOBEKA.
Baxuerimmre Xaopuabl U KX HAXOXKIECHUE
B IIPUPOJIE

I[IuceMeHHbIN
KOHTPOJIb;
YcTHBIN onpoc;

26.

[Tpaktuueckas padota Ne3. [Tomydenue
COJISTHOM KUCJIOTBI, U3y4E€HHUE €€ CBOWCTB.
HNOT Ne 024.

[IpakTnueckas
pabora;

217.

Pemenne 3aJa4 Ha BBIYUCJIICHUA 110
YpaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ, €CJIn
OJIMH pCarcHT IdaH B HN30BITKE

YcTHbIN onpoc;

28.

OO6mrast XxapakTepucTukKa 31eMeHTOB VIA-
rpymmbl. OCOOCHHOCTH CTPOCHUST aTOMOB
ATHX 3JIEMEHTOB, XapaKTEePHbIE JIJIsI HUX
cTenienu okucienus. CTpoeHue u
(bu3nvecKkrue CBOWCTBA MPOCTHIX BEIIECTB-
KHCJIOPOJa U Cepbl. AJUTOTPOITHBIC
MOIU(UKAIIIH KHCIOPOa U CEPBI.

XHUMUYECKUE CBOVCTBA CEPHI.

JIabopatopHas padota 3 "O3HakobJIeHUE
¢ oOpazuamu cepbl U e€ MPUPOTHBIX
coequuenui”. not Ne 024,

I[TuceMeHHbBIH
KOHTPOJIb;

29.

CepoBonopoj, cTpoeHne, Gpu3ndecKue u
XUMHYECKHe CBOMCTBA. JlJaboparopHas
paborta 4 "KadecTBeHHas peakius Ha
cynbdua-uonst". not Ne 024.

IIuceMeHHbIN
KOHTPOJIb;
YcTHBIN 01poc;




30.

OKcubl cepbl KaK MpeACcTaBUTENN
KHUCIIOTHBIX OKCUIOB. CepHuUcTas
kucnota. JlaboparopHas padora 5
""KauecTBeHHas peakuus Ha CylIb(PUT-
noHs!". not Ne 024.

IIuceMeHHbBIN
KOHTPOJIb;

31.

Cepnas xkucioTa, GpU3NIecKue u
XUMUYECKHE CBOMCTBA (00IIHNE KaK
MPEJCTaBUTEINS Klacca KUCIIOT U
cnenuduaeckue), npumenenue. Comu
CEpHOI KUCIIOTHI, KAUECTBEHHAS PEAKITUS
Ha cynbdart-uoH. JJabopaTopHas pabora
6"KauecTBeHHas peakius Ha cynbdar-
nonsl". ot Ne 024,

IIucbMeHHbBIN
KOHTPOJIb;

32.

XHUMUYECKUE PEAKIINH, JIKAIIUE B
OCHOBE IIPOMBIIIJIEHHOTO criocoba
MTOJTY4YEHUS] CEPHOM KUCIOTHI. Pemenue
3a/1a4 Ha HaXO0XKJEHUE MacCOBOM 01
BBIX0/1a ITPOJIYKTa PEAKIIUN

IIucebMeHHbBIN
KOHTPOJIb;

33.

HaxoxieHne cepbl U €€ COeTMHCHUH B
pHUpoIe. XUMUYECKOE 3arpsi3HECHIE
OKPY)KAFOIEeH CpeJIbl COCAMHCHUSIMH
cepbl (KUCIIOTHBIC JIOXK]IH, 3arPs3HCHUE
BO3/IyXa U BOJIOEMOB), CIIOCOOBI €ro
MPEIOTBPAILCHUS

TectupoBanue;

34.

[Ipaktuueckas padota 4 "Pemenue
AKCIIEPUMEHTAJIbHBIX padOT MO TeMe
"Kucnopoa u cepa". not Ne 024.

[IpakTnueckas
pabora;

35.

OO6mras xapakTepucTuka 31eMeHToB VA-
rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB
ATHX 3JIEMEHTOB, XapaKTEePHbIE ISl HUX
CTETICHU OKUCIICHUS. A30T,
pacrpocTpaHeHe B IPUPOJIE,
(bu3nvecKrue 1 XUMHYECKHE CBOMCTBA.

KpyrosopoT a3ora B mpupone

YcTHbIN onpoc;

36.

.AMMI/IaK, €ro (bI/I3I/I‘leCKI/Ie N XUMHUYCCKUC
CBOﬁCTBa, MOJIYYCHUC U ITPUMCHCHHUC.

Comu AMMOHHMHA, UX (I)I/I3I/I‘IGCKI/I€ 151
XUMHWUYCCKHEC CBOﬁCTBa, IMPUMCHCHHC.

KavecTBeHHast peakiyst Ha HOHBI
ammoHus. Jlaboparophnas pabota 7

"PacriozHaBaHue CoJIER
ammouug" . MTOTNe 024.

TectupoBanue;




37.

[Ipaktuyeckas padora Ne5. "Ilomyuenue
aMMUaKa, U3y4yeHHUe ero CBOUCTB". HOT
Ne(24.

[IpakTnueckas
paborTa;

38.

A30THas KuCIOTa, € Pusnueckue u
XUMHUYECKHE CBOMCTBA (00IIHE KaK
MPEJCTaBUTEINS Kilacca KUCIOT U
cneuupuueckue). Hurparsr

YeTHBIN 01IPOC;

39.

Hcnonp30Banne HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPAIBbHBIX
yaoOpeHui. XuMHUUIECKOe 3arpsi3sHEHUE
OKpYKaIOLIEH Cpeibl COCTUHEHUSIMU
a3oTa (KUCIOTHBIE JIOK/IH, 3arPsI3HEHHE
BO3/1yXa, MIOYBHI U BOJIOEMOB)

IIucbMeHHbBIN
KOHTPOJIb;
VYeTHBIN 0IpoC;

40.

docdop, aIOTPOIHBIE MOAUPUKAITUN
docdopa, puznueckre U XUMUIECKHE
CBOICTBa

VYeTHBIN 0IpoC;

41.

Oxkcun pochopa(V) u dochopHas
KHCJIOTAa, (1)H3PI‘—I€CKI/IG U XUMHUYECKUEC
CBOICTBa, moryyeHue. KauecteeHHas
peakuus Ha docdaT-HoH.

Hcnonws3oBanne GocdaToB B Ka4yeCTBE
MHHEPATbHBIX YI00pEeHU. 3arps3HeHNE
MPUPOIHBIX BOJOEMOB hochaTamu

YcTHBIN onpoc;

42.

Yrnepon, amuioTponHble MOAU(UKAIIIH,
pacrnpocTpaHeHue B IPUpPoOJIe,
¢buznyeckue 1 XuMU4ecKre CBONCTBa.
Ancop6uus. Kpyrosopot yriaepoa B
pupoie

[T1uceMeHHbII
KOHTPOJIb;
YcTHbIN onpoc;

43.

Oxcuppl yriaepoaa, ux pusudeckue u
XMUMHYECKUE CBOICTBA,
¢buznoIornuecKkoe AeHCTBrE Ha KUBHIE
OpraHu3Mbl, IOJYYCHHE U IPUMEHEHHUE.
DKOJOTHYECKHE MPOOIEMbI, CBSI3aHHBIE C
okcuzoM yriepona(lV); runmoresa
r7100aJIbHOTO MOTEIUICHUS KIIMMAaTa;
napHuKoBbIN 3¢pdext. JlaboparopHas
pabota 8 "[IpoBeaeHne KaueCTBEHHON

peakuuu Ha yraekucnbsii ra3”. not Ne024.

YcTHBIN onpoc;




44,

VYroapHas KUCIIOTa U €€ COJIM, X
¢bu3nvecKkrue 1 XUMHYECKHE CBOICTBA,
HOJIy‘IeHI/Ie )41 HpI/IMeHeHI/Ie.

KavecTBenHast peakuus Ha KapOOHAT-
noHsl. Mcnonp3oBanue kapOOHATOB B
6I)ITy, MCIUIHHC, IPOMBIIIIJICHHOCTH,
CeJIbCKOM Xo3siiicTBe. JIabopaTtopHas

pabota 9 "KauecTBeHHas1 peakuus Ha
kapOoHaT-uoH".MoT Ne 024,

IIuceMeHHbBIN
KOHTPOJIb;

45.

[Ipaktuyeckas padora Ne6." Ilomyuenue
yIJIeKucoro rasa. Kauecrsennas
peakius Ha KapooHaT-nuoH". noT Ne 024,

[IpakTnueckas
pabora;

46.

[TepBoHauaNbHBIC TIOHATHS 00
OpPraHMYECKUX BEIIECTBAX KaK O
COCIIMHEHUSX yIiIepoaa: 0COOCHHOCTH
cocTaBa M CTPOCHUS

VYeTHBIN 0nIpoc;

47.

ITousiTe 0 OMOJIOTUYECKH BaKHBIX
BEIIIECTBAX: XKUpaX, OeKax, yriaeBoax.
MarepuanbHOE €TMHCTBO OPTaHUYECKUX
Y HEOPTaHUYECKUX COCTUHCHUI

YcTHBIN onpoc;

48.

Kpemnnii, ero ¢pusznueckue u
XUMUYECKHAE CBOWMCTBA, MOTyYCHHE U
MPUMEHEHHE B DIICKTPOHUKE.

CoeauHeHUs KpeMHUS B IPUPO/IE

YcTHBIN onpoc;

49,

OO6mume npeacTaBiaeHUus 00 OKCHIE
kpeMuuA(1V) 1 KpeMHHEBOI KUCTIOTE.
CHIMKATBI, UX UCIIOJIb30BaHKE B OBITY,
MEHUIIMHE, TPOMBIIIIJICHHOCTH

[T1uceMeHHbII
KOHTPOJIb;
YcTHbIN onpoc;

50.

Baxneiine cTpouTebHbIC MaTCPUAIIBI:
KepaMHKa, CTEKIIO, [IEMEHT, OETOH,
x)ene300eToH. [Ipobaembr 6e30macHOro
WCIIOJIb30BaHUS CTPOUTEIILHBIX
MaTEepPHUAIIOB B IOBCETHCBHOM JKU3HU

TectupoBanue;

51.

IIpaktuyeckas pabdora" 7" Pemenue
AKCIIEPUMEHTAIIbHBIX 3a7a4 110
Teme«BaxxkHeHIne HeMeTalIbl U UX
coequHeHus». HOoT Ne 024.

IIpaxTrueckas
paborta;

52.

KonTtposnrHas padoTta 2 o teme
"Hemeransr".

KoHTposbHas
pabora;




53.

Anamms k.p.. OOmas xapakTepucTrKa
XUMHUYECKUX 3JIEMEHTOB — METAJJIOB Ha
OCHOBAaHUH HX ITOJIOKCHHUSA B
MEPUOANYECKON CUCTEME XUMUYECKUX
anemeHTOB J[. 1. MeneneeBa u
cTpoeHus aroMoB. CTpOEHHE METAILJIOB.
Mertammmyeckas CBSI3b U MeTaJJIMUecKas
KPUCTAJUINYECKasl pELIETKA.

Jlaboparopuas padota 10 "M3yuenue
o0pa3ioB MetauioB". noT Ne 024,

YceTHBIT 01IPOC;

54. | DNEKTPOXUMHUYUECKHIA PSIJ] HATIPSHDKECHHIMA YcTHBIN onpoc;
MeTauoB. OU3nueckrne U XUMUIECKUE
cBoiicTBa MeTayioB. OO1IHE CrIOCOObI
noJy4eHus: MetasuioB. JlabopaTopHas
pabora 11 "B3aumoseiicTBre METAIIIOB C
P
55. | [ToHsATHE O KOPPO3UH METAIJIOB U [TuceMeHHBIH
OCHOBHBIE CITIOCOOBI 3aITUTHI OT KOPPO3UH KOHTPOJIb;
56. | CrunaBbl (cTalib, 9yryH, JOPATOMHHHIA, [TuceMeHHbII
OpoH3a), UX IPUMEHECHHE B OBITY U KOHTPOJIb;
MPOMBIIIIEHHOCTH YcTHBIN onpoc;
57. | lllenounsie metaisl. [Tomoxenue B [TrnceMeHHbII
MEPUOTUUYECKON CUCTEME XUMHUECKUX KOHTPOJIb;
snementoB JI. 1. MenpeneeBa, ctpoeHue
aToMmoB. HaxosxieHue B mpupo/e.
duznyeckue U XUMHUYECKHe CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKcuasl U
TUAPOKCUIBI HATPUS U KWL
[IpyuMeHeHue MIeI0YHBIX METAIIOB U UX
COEeIMHEHUN
58. | [llenmouHO3EeMENbHBIC METAUIBI MArHHUN H [TuceMeHHBI
KaJbIui, cTpoeHre aToMoB. [lonoxenue KOHTPOJIb;

B MIEPUOJAMYECKON CUCTEME XUMUUYECKUX
anemenToB /. 1. Menaeneena.

Haxoxnaenue B mpupojae. dusndeckue u
XHMHUYECKHE CBOMCTBA. BaxkHeine
COeIMHEHUS Kanblus (OKCHUJ, THIPOKCH],
comu). JJaboparopHas paboral2
"O3HaKOMJICHHE CO CBOMCTBAMH U
B3aMMOIIPEBPAILIEHUSIMHU KapOOHATOB U
ruspokapOoHatoB". not Ne 024.




59.

Pemrenue 3a1a4 Ha BEIYUCIICHHUS 110
YPaBHEHUSAM XUMUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEareHTOB JIaH B U30BITKE WIN
COZICPKUT IIPUMECH; MAaCCOBOU 10JIH
BBIX0/1a ITPOJIYKTa PEAKLIUU

TectupoBanue;

60.

XKécTkocTb BOJBI U CLIOCOOBI €€
ycTpaHeHHs. BerauciieHus mno
YPAaBHEHUSAM XUMHUYECKHUX PEAKLUN, €CIIU
OJIMH U3 pCarcHTOB JaH B BUAC BOAHOI'O
pacTBoOpa C U3BECTHOM MacCOBOM A0

YeTHBIN 01IpoC;

61.

[IpaxTueckas pa6ora Ne8. KécTkocTb
BOJBI U METOABI €€ YCTpaHEHUSA. HUOT
Ne024.

VYeTHBIN 0IpoC;

62.

Amntomunuii. [TomoxxeHue B
MIEPUONYECKON CUCTEME XUMUYIECKUX
snemenTtoB JI. 1. Menneneesa, ctpoeHne
aroMa. HaxoxaeHnue B mpupo/e.
dusndecKre 1 XMMUYECKUE CBOMCTBA.
AmpoTepHbIe cBOWCTBA OKCHIA U
ruapokcuaa. JlabopaTtopHas padora
13"Tlony4yeHue ruipoKcuIa ATFOMUHKS U
B3aMMOJICHCTBHE €T0 C KUCIOTAMU U
menoyamu'". ot Ne 024.

VYeTHBII onpoc;

63.

Keneso. [TonoxeHnne B nepuoauyecKon
CHCTEME XMMHUYECKHUX djieMeHToB /I, 1.
MenpeneeBa, CTpOCHHE aToMa.

Haxoxnenue B mpuponae. ®usnueckue u
XUMHUYECKHE CBOMCTBA

[T1uceMeHHbII
KOHTPOJIb;
YcTHbIN onpoc;

64.

Oxcupl, ruaApoKcuabl u coiu xenesa(ll)
u xene3a(lll). JlTaboparopnas pabora
14"KadecTBeHHBIC pEAKIIUM HA HOHBI
xenesa (2,3). uot Ne 024.

[IuceMeHHbIH
KOHTPOJIb,

65.

ITpaktuyeckas padora Ne 9." Pemenue
AKCIIEPUMEHTAIIbHBIX 3a7a4 110
Teme«BaxxkHeHIIne MeTalIbl U UX
coequHenuss». MOT Ne 024.

IIpaxTrueckas
paborta;

66.

HoBele MaTepuaibl 1 TEXHOJIOTHN.
BemecTBa 1 Marepuaisl B IOBCEAHEBHOM
KU3HHU 4eJIOBEKA. XUMMSI U 3]I0POBBE.
be3onacHoe ncnonb30BaHUE BEUIECTB U
XUMUYECKUX peaKIHii B OBITY

TectupoBanue;




67.

[IpupoaHble ICTOYHUKH YTIIEBOAOPOIOB
(yrosb, IpupOAHBIiA Ta3, HePTh)
MPOIYKTHI MX epepabOTKH, UX POJIb B
OBITY M IPOMBIIIIEHHOCTH.

YceTHBIT 01IPOC;

68.

OCHOBBI 3KOJIOTHYECKOM TPaMOTHOCTH.
XHMHUYECKOE 3arpsA3HEHUE OKPYXKaroIen
Cpeabl, MPEIEIbHO IOMyCTUMAas
koHieHTpanus Bemects - [1JIK). Pois
XUMHH B PEHIEHUH 3KOJIOTUYECKUX
pobiem

YeTHBIT 01IPOC;

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 11 YYEHUKA

8 KJIACC

Xumus. 8 knacc/Pymsuruc I'.E., ®enpaman @.1'., Akunoneproe obmectBo «M3marensctBo «IIpocBemienne;,
BBenure cBO# BapuaHT:

9 KJIACC

Xumus. 9 knace/Pymsuruc I'.E., @enpaman @.1°., Akunoneproe odmectBo «M3marensctBo «IIpocBemenney;,
Beenure cBOM BapHUaHT:

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

8 KJIACC

- paboy4re MpoTpaMMBbl;

- yueOHUK;

- 3JIEKTPOHHOE TIPUJIOKEHHUE K YICOHUKY;

- paboyas TeTpajp;

- cCOOpHUK 3a/1a4 C IIOMOIIIHUKOMY;

- nuaakTH4eckuil Marepuan «KoHCTpyKTOp» TeKyIIero KOHTpPOJIS;

- mocobue JJI yYUTEIIA.

9 KJIACC

- pabo4ne porpaMMBlI;

- Y4eOHUK;

- QIIEKTPOHHOE MPUIIOKEHUE K YIEOHHKY;

- pabouas TeTpajb;

- COOpPHHUK 3a/1a4 C «IIOMOIIHUKOM;

- TuaKkTH4Yeckuit Mmarepuai « KOHCTpYKTOp» TEKYIIero KOHTPOJIS;

- mocodue IS yUuTes.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



8 KJIACC

[Mopran pynnamentanpHOrO XUMH4Yeckoro odpazoBanust ChemNet. Xumuueckas nHGopManmoHHast CeTh:
Hayka, oOpa3oBanue, TEXHOJIOTHA

http://www.chemnet.ru I'azera «Xumus» U CaT yis yauTens «5 uay Ha ypoK XUMHM»
http://him.1september.ru Eaunas xomtekuus L{IOP: [IpenmerHas KoJeKIuss « XUMHUsD)

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC IKCTIEPUMEHTBI: XUMHUSL.
Komnexuust Poccuiickoro o0mieo0pazoBarenbHOTO opraia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnnkGepoBoii

http://www alhimik.ru Beepoccuiickast omummnuaza nkoIbHHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranuueckast XUMHSL: SIEKTPOHHBIN YU€OHUK JUT CPEAHEN IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: SJICKTPOHHBIH yIeOHHUK

http://www hemi.nsu.ru OTKpbITBI#H KOJUTEIK: XUMHS

http://www.chemistry.ru JlucranunoHHas OJMMITHAA 10 XUMUH: TEJIEKOMMYHUKAITHOHHBIN
00pa3zoBaTeNIbHBIN TPOCKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry Jlucraniinontbie 3BpUCTHUECKUE OJIMMITHAIBI IO
XNUMHUHN

http://www eidos.ru/olymp/chemistry 3anumarenpHas XumMus
http://home.uic.tula.ru/~zanchem 13 onbita padotsr yuurens xumun: caiit H.}O. CricmaHOBOI
http://sysmanova.narod.ru Kabuner xumun: caiit JI.B. PaxmanoBoii

http://www 104.webstolica.ru Kinaccudukanms XuMH4eCKUX PEaKIIHii
http://classchem.narod.ru KouTpen — Xumust uis Bcex: yueOHO-HHOOPMAIMOHHBIH CalT

http://kontren.narod.ru Marepuans kadenpsl pu3ndeckoit u KowIouIHo# xumuu OxHoro demepanbHOro
YHHBEPCUTETA

http://www.physchem.chimfak.rsu.ru Meroanka o0yuenus xumun: cait kapeapsl xumuu HI'TTY

http://mctnspu.narod.ru Meroandeckoe oobeauaeHue yuuteneit xumun CeBepo-BocTouHnoro okpyra ropoja
MockBbl

http://bolotovdv.narod.ru Hanomerp: HaHOTEXHOJIOTHYECKOE COOOIIECTBO



http://www. nanometer.ru OnnaiiH-cripaBoYHUK XuMudeckux dnemenToB WebElements
http://webelements.narod.ru IMomyssipHas OMOIMOTEKA XUMUYECKUX HIEMEHTOB
http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHble 1 cripaBOYHBIC MaTEpPHAIbI IO XUMHHU
http://www. alhimikov. net Caiit Chemworld.Narod.Ru -Mup xumuun
http://chemworld.narod.ru Caiit «BupryanbHas XuMAYeCKasi IIKOJIa»
http://maratakm.narod.ru Caiit «Mup XuMum»

http://chemistry. narod.ru XuMuK.py: caiit o xumuu

http://www.xumuk.ru Xumudeckas crpanuuka SpocnaBckoro LleHTpa TeneKOMMYHUKAIMIA U
MH(OPMAaLIMOHHBIX CUCTEM B 00pa3oBaHUU

http://www.edu.yar.ru/russian/cources/chem Xumuueckuii mopran ChemPort.Ru

http://www.chemport.ru Xumudeckuii cepsep HimHelp.ru: ydae6ubie u cripaBodHbie MaTepHaIbl
http://www himhelp.ru Xumus: Martepuansl «Bukuneann» — cBOOOIHON SHIUKIONEANN
http://ru.wikipedia.org/wiki/Xumus Xumus 115 Bcex: HUTFOCTPUPOBAHHBIE MaTePHAIbI 110 OOIIEH,
opranuveckoil u Heopranuueckoir xumuu http://school-sector.relarn.ru/nsm Xumus u sxxuzus — XXI Bek:
HAYYHO-TIOMYJISIPHBIH KYypHAI

http://www.hij.ruXumo3sa: coo0biecTBo yunrtesnei XuMuu Ha nmopraie «CeTh TBOPUCCKUX YUHTEICH)

http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com IlIkoibHHKaM O XUMHUH: CAUT XUMHUYCCKOTO
¢dakynbTera Antl'Y

http://www chem.asu.ru/abitur Daekrponnas OuOIHOTEKA [0 XUMUHU M TEXHUKE

http://rushim.ru/books/books.htm DnekTponnas 6ubIMOTEKa YIeOHBIX MATEPHATIOB TI0 XUMHHU Ha TIOPTAJIC
Chemnet

http://www.chem.msu.su/rus/elibrary Dnements! xu3uu: caiT yuurens xumun M.B. CooBbeBO#
http://www.school2.kubannet.ru Dummknonenust «IIpupoaa Hayku»: XuMUst

http://elementy.ru/chemistry

9 KJIACC

[Topran pynnamentansHOrO XUMHYeckoTo oOpazoBanuss ChemNet. Xumuueckas nHGopManmoHHast CeTh:
Hayka, oOpa3oBaHue, TEXHOJIOTHU



http://www.chemnet.ru I'azera «Xumus» U CauT is yauTens «5 uay Ha ypoK XUMHI»
http://him.1september.ru Eaunas xosiekuus L{OP: TIpenmeTHas kosuiekimst « XUMHUD)

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC SKCTIEPUMEHTBI: XUMHUSL.
Komnexuust Poccuiickoro o0mieo0pazoBarenbHOTO opraia

http://experiment.edu.ru AJIXUMUK: caiit JI.}FO. Anuk0depoBoii

http://www alhimik.ru Beepoccuiickast omumnuaza nkoIbHHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranuueckast XUMHSL: SIEKTPOHHBIN YUCOHUK [T CPEAHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBIH yIeOHHUK

http://www hemi.nsu.ru OTKpbITBI#H KOJUTEIK: XUMHUS

http://www.chemistry.ru JlucraninoHHas OJMMITHAIA TI0 XUMHUH: TEJIEKOMMYHUKAITHOHHBIN
00pa30BaTeNbHBIN MPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry Jlucraniinontblie 3BpUCTHUECKUE OJIUMITHAIBI IO
XNUMHUHN

http://www eidos.ru/olymp/chemistry 3anumarenpHas Xumus
http://home.uic.tula.ru/~zanchem 13 onbita padotsr yuurens xumun: caiit H.}O. CricmaHOBOI
http://sysmanova.narod.ru Kabuner xumun: caiit JI.B. PaxmanoBoii

http://www 104.webstolica.ru Kiaccudukanms XuMU4eCKUX PeaKImii
http://classchem.narod.ru KouTpen — Xumust 1151 Bcex: ydeOHO-UHGOPMAIMOHHBIN CalT

http://kontren.narod.ru Marepuainst kadeapbl Gpusnveckoi U koJIouaHON xuMuu FOxHOTO emepanbHOTo
YHHBEPCUTETA

http://www.physchem.chimfak.rsu.ru Meronuka o0yuenus: xumun: cait kadenpst xumun HI'TTY

http://mctnspu.narod.ru Meroauueckoe oobemuaenue yanrteneit xumuu CeBepo-BocTogHOTO OKpyra ropoia
MockBbl

http://bolotovdv.narod.ru Hanomerp: HaHOTEXHOJIOTHYECKOE COOOIIECTBO

http://www. nanometer.ru OnmnaitH-cipaBOYHUK XuMH4Yeckux snemeHToB WebElements



http://webelements.narod.ru [TonynspHast 6MGIMOTEKa XMMUYECKUX 3JICMEHTOB
http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHble 1 cripaBOYHBIC MaTEpPHAIBI IO XUMHHU
http://www. alhimikov. net Caiit Chemworld.Narod.Ru -Mup xumun
http://chemworld.narod.ru Caiit «BupryanbHas XuMAYeCKasi IIKOJIa»
http://maratakm.narod.ru Caiit «Mup XuMum»

http://chemistry. narod.ru XuMuK.py: caiit o xumuu

http://www.xumuk.ru Xumudeckas crpanuuka SpocnaBckoro LleHTpa TeneKOMMyHUKAIHIA U
MH(OPMAaLMOHHBIX CUCTEM B 00pa30BaHUU

http://www.edu.yar.ru/russian/cources/chem Xumuueckuii mopran ChemPort.Ru

http://www.chemport.ru Xumudeckuii cepsep HimHelp.ru: ydae6ubie u cripaBodHbie MaTepHaIbl
http://mwww himhelp.ru Xumus: Martepuansl «Bukuneann» — cBOOOIHON SHIUKIONEANN
http://ru.wikipedia.org/wiki/Xumus Xumus ajs BceX: HUTIOCTPUPOBAHHBIE MaTePHAIbI 10 OOIIEH,
opranu4eckoil u Heopranuueckoir xumuu http://school-sector.relarn.ru/nsm Xumus u sxxuzus — XXI Bek:
HAYYHO-TIOMYJISIPHBIH KypHAI

http://www.hij.ruXumo3sa: coobiecTBo yunresei XuMuu Ha mopraie «CeTh TBOPUYSCKHX YIUTETCH)

http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com IlIkosbHHKaM O XUMHUH: CAUT XUMHUYCCKOTO
(dakynpTera Antl'Y

http://www chem.asu.ru/abitur Daekrponnas OuOIHOTEKA [0 XUMUHU B TEXHUKE

http://rushim.ru/books/books.htm DnekTponnas 6ubIMOTEKa YUeOHBIX MATEPHATIOB 110 XUMHUHU Ha TIOpTaJe
Chemnet

http://www.chem.msu.su/rus/elibrary Dnements! xu3uu: caiT yuurens xumun M.B. CosioBbeBO#
http://www.school2.kubannet.ru Dummknonenust «IIpupoaa Hayku»: XuMust

http://elementy.ru/chemistry



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3ZOBATEJIBHOTI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHHUE
OBOPYJIOBAHMUE OBIIET'O HABHAYEHUMA

Becsr 1abopaTopHbIe IIEKTPOHHBIE
Jlocka Ui CyIIKH IIOCY/IbI
KommekT anexkTpocHabxeHus
TepMoMeTp 3IEKTPOHHBIN
Cron-noapeMHHK J1TA00PATOPHBII
[IITaTnB yHUBEpCAIbHBIN

OBOPYJIOBAHME J1JI1 [TPOEKTHOM AESTEJIbHOCTH
JlaGopaTopHBIN KOMITJIEKC ISl Y4€OHOM MPAKTUUECKOM U MPOEKTHOM AEATEILHOCTH TI0 XUMUH
JJABOPATOPHAS ITOCYJIA, [TPUBOPHI 1 OBOPYJIOBAHME JJIS1 JEMOHCTPAILUI

bans komOuHupoBaHHas 1aboparopHas

KomrutekT ko010 1eMOHCTpaIMOHHBIX

KomriekT MmepHO#t mocy bl

KommuiekT u3nenuii u3 kepamuku u hapdopa

MarnuTHas Memanka

Habop nocyel v npuHaIeKHOCTEH ISl TPOBEIEHUS JEMOHCTPALIMOHHBIX OTIBITOB
[Tpubop st momydeHus ra3oB (IEMOHCTPAIIMOHHBIH )

CriupToBKa 1eMOHCTpPALIMOHHAS

YcTaHoBKa /7151 IEPETOHKH BEIIECTB

XpaHunuuie sl XAMUYeCKUX PEaKTHBOB

JIABOPATOPHAA TTIOCY JJA, ITPUBOPBI N ITPUHAUIEXXHOCTU JIA1 YHEHUYECKOI'O
OKCIIEPUMEHTA

Mukponaboparopust sl XMMHUUYECKOTO SKCIIEPUMEHTA
JIaGopaTOopHBIil KOMIUIEKT JJIs1 HAYaJIbHOTO 00Y4YEeHUsT XUMUHU
JIaGopatopHasi 6aHs A1 yUeHHUECKOT0 SKCIEpUMEHTa

Becsl yueOHbIe 1a00paTOpHBIE AIIEKTPOHHBIE

HaGop 1o snextpoxuMuu

[TpuGop ni1st mosrydeHus ra3os Ja00paTOPHBIHA

Ha6op u3 kepamuku u papdopa

Ha6op obopynosanus ans BeinonaHenus I'MA no xumun
HaGop nuist xpanenus peaktuBos it [ MA no xumun

MOJIEJIN, KOJUTEKLIUN

HaGop Mozeneit aToMOB U151 COCTaBICHHS MOJIEN el MOJIEKYJI IO OPraHUYeCKON M HEOPTaHUYEeCKOM XUMUU



HaGop Mozeneit KpucTaTMueCKHX PeHIeToK (anmas, rpadur, xene30, KAMeHHas COJIb, JIe, MarHui, Me/b,
YTJIEKUCIIBIH Ta3, Hox)

Komnexuus «BosmokHa»

Komnexuus «Metamibm

Komnexnus «HedTh 1 IpoayKThl ee mepepadoTKn
Komnexuusa «Tommsoy»

Komnexnusa «HyryH u craib»

Komnexkuus «Ilnactmaccei»

Komnexnns «Illkana TBeparocTu»

Komnexkuust « AnmroMuHUI»

Komnexmus «KaMeHHBIH yroib ¥ MPOAYKTHI €0 mepepadoTKIy
Konnexkuust «Ctekio v u3enust U3 CTeKIay

Konnexkuust «Munepansl u ropHble Opoas» (48 BUIOB)

XUMMNYECKHUE PEAKTHBbI

Ha6op Nel C «Kucnots»

Ha6op No20 BC «Kuciaots»

Ha6op Ne3 BC «Illenoun»

Ha6op Ne4 OC «Oxcuapl METAIIIIOBY

Ha6op Ne5 OC «Metambiy» Manblit

Ha6op Ne5 C «Oprannueckue BEIecTBay

Ha6op Ne6 C «Oprannueckue BEIIECTBAY

Ha6op No7 C «MunepanbHbIe y100peHUsD

Ha6op Nell C «Conu 1y1st AeMOHCTPAITUU OTIBITOBY
Ha6op Nel12 BC «Heoprannueckue BemecTBa JIjisl AEMOHCTPAIIMOHHBIX
onsiToBYHabop Nel3 BC «["anorenuapny

Ha6op Ne10 OC«Cynbdatsl, cyabPuTsl, CyIbpuaby
Ha6op Nel17 C «Hutpatsi» (¢ cepedpom)

Ha6op Nel8 C «Coenunenust xpomay

Ha6op Ne19 BC «CoenuHeHust Mmapranma"

Ha6op Ne21 BC «Heopranuueckue BemecTBa»
Ha6op Ne22 BC «naukaTopb»

Ha6op Ne24 OC «Marepuaibi»

['oprouee 11st CHUPTOBOK

ITEYATHBIE U 3JIEKTPOHHBIE ITOCOBU A

Tabnuma «[lepuoanueckas cucteMa XMMUYECKUX SIIEMEHTOB »

Tabnuma «PacTBOpUMOCTH COJeH, KUCIOT U OCHOBAHHM B BOJIE»

Tabnuia « IIeKTPOXUMHUECKUN PsI/T HATTPSDKEHUH METAILIIOBY

KommekT Tabmui «XUMHS B TEXHOIOTHAX CEJIHLCKOTO XO35HCTBAY

KoMInekT HHCTPYKTUBHBIX TAOIHUIl IO XUMUHU

OcHoBbl xuMHuueckux 3HaHui. [IpaBuna mpoBeneHus 1ad0paTOPHBIX paboT

Meroanueckue peKoMeHAAU N0 XUMUH "YUeHUUYECKU SKCIIEPUMEHT C UCIIOJIb30BaHUEM



MUKPOJIA00pATOPUH TSI XUMUYIECKOTO dKCIIepUMeHTa" (B IBYX 4aCTSIX)
DNEeKTPOHHOE MOCcOoOUe M0 XUMUH «XUMUYECKUN IKCIIEPUMEHT)

OBOPYJIOBAHMUE JIUIsA TPOBEAEHUSA IPAKTUYECKUX PABOT

[Tepeuens 0OOpymOBaHUS IS TPOBEICHUS MPAKTUICCKUX 3aHITHIA U
nabopaTopHBIX PabOT MO XUMHH

. Crinukm

. Cyxoe roprouee

. CTeKJISTHHBIN KoJImak 2

. CBeun napaduHoOBBIC

. ITunner 1

. Inarenu 2

. [ly3bIpbKu cTeksHHbBIC 19

. Turmu dapdopossie

O 0 3 N D =~ W N~

. Men3ypxku 2

10.060pynoBanue

11.Anmapat Kunma - 3

12.EMKOCTB IS )KUIKOCTEN - 2

13.Habop 715 noydeHus razoB
14.CreknsiHHBIE TPYOKH

15.Habop unaukaTopoB

16.Amwmku nox pazmaToyHbiidi Mmatepuan- 10
17.Aepxanku- 10

18.1IraTtuBsl- 10

19.1Tpo6ku pe3nHOBBIC

20.Cetka acbecToBas -3

21.TToncraBka dapdoposas -2

22 Smuku 11st IeMOHCTPAIMOHHOTO MaTepuana - 5
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