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IMNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBlicHa Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTenbHON TPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPECTaBICHHBIX
B ®I'OC OO0, a Taxke Ha ocHOBE ¢eiepabHO pabouel IporpaMMbl BOCITUTAHUS
U ¢ Y4€TOM KOHLENIMHK TMpernojaBaHus ydeOHOro mpeaMera «XUMHS» B
oOpa3zoBaTenbHbIX opranuzanusax Poccuiickoit @enepanuu.

[IporpamMmma 1o Xumuu Ja€T TPEACTaBICHHUE O LENAX, OOUEeH CTpareruu
oOy4eHHsi, BOCHHUTAHUS ¥ Pa3BUTHUS OOYYAIOIMIUXCA CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s3aTeNIbHOE peIMETHOE coJiepKaHue,
IpeIycCMaTpUBaET pACIpEICICHHE €ro M0 KilaccaM M CTPYKTYpUPOBAHHUE 110
pazieliaM M TeMaM MPOrpaMMbl MO XUMHUHU, ONPENENeT KOJUYECTBEHHBIE W
KaueCTBCHHbIC XapaKTEePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEI0OBATEIbHOCTh ~ M3YYEHHUS] XUMHU C YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€i, JIOTUKM y4yeOHOro Ipolecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera s
peanm3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEeIbHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKkKe TPeOOBaHMMA K
pesyibpTaTamM 00y4YeHUs XUMUW Ha YPOBHE 1IEJICH W3YUYeHUs MPEeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATENBLHON JEATEIbHOCTH OO0yYarouerocs MO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHUWE XUMHUHU CIY>XUT OCHOBOM it (OPMUpPOBAHHMS MHUPOBO33PEHUS
o0ydJaromierocs, ero MmpejcTaBiICHUN O MaTEpUATLHOM EIMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (GopMUpPYyEMbIe XUMHEH NPEICTaBICHUS O B3aUMOIIPEBPAIICHUIX
HEPruru M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEHICHUS TII00aIbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UEJIOBEUECTBA — CBHIPbEBOM, SHEPrEeTUUYECKOM,
MUIICBOMN M SKOJIOTUYECKON O€30MacHOCTH, MTPOOIEM 3IpaBOOXPAHCHHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaiu3aldd  BO3MOXHOCTEM  JUisi  CaMOpa3BUTHS U
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 00I1Iel U (YHKIIMOHATBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMUpOBAHWE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
00yyarolmuxcsi, HaBBIKOB HMX CaMOCTOATEIIbHOM  y4eOHOM  JeATEeNbHOCTH,
IKCIIEPUMEHTAJIBHBIX M HCCIEOBATEIbCKUX YMEHUN, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B TPO(PECCHOHATILHOMN eI TeIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsIIa HA €JMHCTBO MPUPObI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YJArOIINXCS,;



CrocoOCTBYeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HaHUSM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOW BKJIAJ B SKOJIOTUYECKOE
00pa3oBaHuE O0yJArOITHUXCSI.

JlanHple HampaBiieHUs B OOYYEHMHM XHMHHM OOECHEYMBAIOTCS CHEelU(pUKON
colepkaHusi  y4yeOHOro  mpeaMera, KOTOPbIA  SIBISIETCS  MEJaroruyecku
aJalTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKM XMMHUH Ha ONPEIEIEHHOM JdTare €€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOIO 00Iero 00pa3oBaHUsI OPUEHTHPOBAH HA
OCBOECHHE OOYyYarOUIMMHUCS CHCTEMbl MEPBOHAYAIbHBIX IMOHSATUNH XWMHUU, OCHOB
HEOPraHWYEeCKOM XUMHUU U HEKOTOPBIX OTAENbHBIX 3HAYUMBIX IOHATHN
OPraHMYECKON XUMUH.

CtpykTypa coaepaHHsl MpOrpamMmbl MO XUMUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOTro nozaxoaa k e€ usydyeHuro. Conep:kaHHue CKIaIbIBACTCS U3 CHCTEMBI
HNOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN O XUMHYECKOU
peakiuu. OOe OSTH CHUCTEMBl CTPYKTYPHO OpTaHHM30BAaHBI MO MPUHIUITY
II0CJIEIOBATENBHOIO Pa3BUTHUS 3HAHUN HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOIo ypOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCEI'O €CTECTBO3HAHMS;

— Ilepuoguyeckoro 3akona /. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3U;

— TMpEeICTaBICHUNA 00 3IEKTPOJUTUYECKONM OHCCOUMALMUA BELIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS PpPAacCMATPUBAKOTCS HA OCHOBE HMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, PA3BUBAIOTCS MOCIEIOBATEIBHO OT OJIHOTO
YPOBHS K IPYTOMY, BBITIONHSSA ()YHKIIUU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS M BO3MOXXKHOCTEH NMPAKTUYECKOr0 PUMEHEHHS U TIOJIyUEHUS N3y4aeMbIX
BEILECTB.

OcBoeHue TmporpaMmbl IO XUMHHU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEJCTABJICHNUS O XMMHUYECKON COCTABIIAIOIIEH HAyYHON KapTUHBI MUPA B JIOTUKE
e€ CUCTEMHOM MPUPO/Ibl, HIEHHOCTHOIO OTHOLIECHHS K HAYYHOMY 3HAHUIO U METOJaM
NI03HaHUs B Hayke. V3ydyeHne XMMHU NMPOUCXOAUT C IPHUBJICYCHUEM 3HAHMM W3
paHee M3Y4YEHHbIX y4eOHBIX NpeameToB: «Okpyxaromuid mupy», «buonorus. 5-7
Kj1accel» U «Pusnka. 7 Kaacey.

[Ipy wW3yyeHHH XHMHM MPOUCXOAUT (OPMUPOBAHHE 3HAHUI OCHOB
XMMHUYECKON HAYKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHUYECKOU
JEATEIBbHOCTH YEJI0BEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3a7a4da
y4eOHOro MpeaMera COCTOUT B POPMUPOBAHUU CHUCTEMbI XUMUYECKUX 3HAHUNA —
BaKHEHUIIUX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUECKUX MOJOKEHUMN, JOCTYTHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, sI3blka HAyKH, B IMPUOOIIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPHU M3YYCHUH BEIIECTB U XUMHUYECKUX PEAKIUH, B
dbopMHUpPOBaHUY U PA3BUTHH MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO03HABATENLHON M y4eOHO-MCCIIEIOBATEIbCKON JeATEIbHOCTH, OCBOCHUU MPABHII
0e30macHOro o0paIieHus ¢ BeeCTBAMH B TTIOBCETHEBHOM KU3HH.

[Tpn mM3yyeHUM XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs BaKHOE
3HaYeHWE MPUOOPENIA TaKKE MEJTH, KaK:

— (dopmupoBaHHE HHTEIJIEKTYalbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIIBHOMY MPHHITHIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIUMCS YCIOBHUSIM KU3HU;

— HalpaBJICHHOCTh OOy4YeHHS Ha CHCTEMaTHYeCcKoe MpuoOIIeHHe
0o0ydJaronmmxcsi K CaMOCTOSATEILHON ITO3HABATEIIBHON JIEATEILHOCTH, HAYyYHBIM
METO/IaM TO3HaHUs, (GOPMUPYIONIUM MOTHBAIMIO W PA3BUTHE CIOCOOHOCTEH K
XUMUHY;

— oOecrnievueHne yCIOBHM, CITOCOOCTBYIONMUX MPUOOPETEHUIO 00YIAIOITUMUCS
OMbITa PA3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUIOB ACATCIBHOCTH;

— ((dopmupoBanue oOmEeld (QyHKIIMOHATBHOW W  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE YMCHHHA OOBSCHITH M OIICHUBATH SIBJICHUS
OKPY’KAaIOIIEeT0 MHpA, WCIOJB3yS 3HAHWUS W OIBIT, MOJYYEHHBIE TPU WU3YUYEHUU
XUMUH, PUMEHSTh UX TPU PEIICHUH TPOOJIEM B IIOBCETHEBHOU KU3HU U TPYAOBOU
NEeSTENHHOCTH;

— ¢opMmupoBaHHEe y OOyYaOIIMXCSA T'yMaHUCTHYECKHUX OTHOIICHHM,
MOHUMAaHUSl [EHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH HKOJIOTHYECKU
1[€J1eCO00pa3HOro TMOBEIECHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IIEJISIX
COXPaHEHHUS CBOETO 3I0POBbs U OKPYKAKOLIEU TPUPOTHON CPELIbL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIS W HANPABJICHHOCTH JATbHEUIIETO
00yueHus.

OO11ee Ynco 4acoB, OTBEAEHHBIX I U3YUCHHS XUMUHU Ha YPOBHE OCHOBHOTO
obmero oOpaszoBaHusi, coctaBiser 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COJEPXAHME OBYUYEHUA

8 KIIACC

IlepBoHavajbHbIEe XUMUYECKHE IOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HU YEIOBEKAa. XMMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3MUYECKHE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BemiecTB. [loHATHE O MeTO/ax MO3HAHWS B XUMUM. UHCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3zjeneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJIB XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIokKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢popmyiia. BareHTHOCT, aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAs aToMHasg Macca. OTHOCUTENIbHAS
MOJIEKYJIsIpHasa Macca. MaccoBast 0J1sl XUMHYECKOTO JIEMEHTA B COCIMHEHUH.

KonnuectBo BemecTBa. Monbs. MonspHas macca. B3anMocBs3p KoauyecTsa,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHHUI[ BemecTBa. Pacu€rtel mo Qopmynam
XUMHYECKUX COCTMHEHUIA.

PU3UYECKUE U XUMUYECKUE SBJICHUS. XUMHUYECKas PEAKUUS U €€ TIPU3HAKHU.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XMMHUYECKHe ypaBHeHUs. Knaccudbuxarus
XUMUYECKUX pPEeaKUi (COETUHEHNS, PA3I0KEHNUs, 3AMEILICHHsI, OOMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMUMHYECKOW MOCYJIOH, MpaBWiIaMu pabOThl B J1a0OpaTOpuu U
npuéMaMu oOpaileHus ¢ J1abopaTOpHBIM O0OPYIOBAHUEM, U3YUYCHUE U OMHCAHUE
bu3HYeCKUX CBOWCTB 0O0pa3IOB HEOPTaHWYECKHX BEIICCTB, HAOIIOJCHUE
dbu3ndecknx (IJIaBJICHWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCAIMS BOJbI) U XUMHYECKUX (TOpPEHHE CBEUHU, MPOKAIUBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTON) SIBICHUM, HAOII0/ICHUE U
OMHUCaHUE TPU3HAKOB MPOTEKAHUS XUMHYECKHUX peakiui (pasjiokeHUue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE TUJIPOKCHU]IA
menu (II) mpu HarpeBanuu, B3auMoJeiCcTBUE kele3a ¢ pactBopoM conu meau (II),
H3YUYEHHUE CIOCOOOB pa3jeieHUs] CMECEH: ¢ MOMOIIbI0 MarHuTta, (GUILTPOBAHUE,
BBITIApUBAaHUE, JUCTUIUIAIMUSA, XpoMaTorpadus, mpoBeJeHNe OYUCTKH MTOBAPEHHON
coiM, HaOJIOJICHWE W OMNUCAaHUE  PE3yJbTAaTOB  IPOBEACHUSA  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOJICJIEM MOJIEKYJI
(LIapoCTepKHEBBIX ).

BaxHeiilne npeacTaBuTe/ Il HEOPraHM4eCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — snmeMeHT U mpoctoe
BelecTBO. HaxoxkzaeHnue kuciopona B mpupone, (U3MYECKUE U XUMHUUYECKHUE
cBoiictBa (peakumu ropeHusi). Oxcuapl. [Ipumenenme kucimopoma. CrocoObl
MOJIy4YeHUs] KHUCJIOpoJa B Ja0OpaTopud M MOpOMBIIUIEHHOCTH. Kpyrosopor
KHCJIOpoaa B ipupojie. O30H — ajutoTpornHas Moau(puKaus KUCIopoa.



TennoBoit 3¢h(deKT XUMHUECKON peaklud, TEPMOXHMUYECKUE YpaBHEHHS,
9K30- M DHAOTEPMUYECKHE pEeaKIuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUue
BO3/IyXa, YCHWJICHHE TapHUKOBOTO 3 (PeKTa, pa3pyiieHne 030HOBOTO CJIOS.

Bonopon — sneMeHT u npoctoe BeniectBo. Haxoxaenue Boiopoaa B Ipupoe,
dbu3nYeCKre U XUMUUECKHE CBONCTBA, MPUMEHEHHE, CTOCOObI nmoaydeHust. Kuciaorsl
Y COJIN.

MosipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMHUECKUM YPaBHCHHSIM.

duznueckue CBOMCTBA BOJbl. Boma Kkak pactBoputellb. PacTBOpHI.
HacebllieHHbIE M HEHACBINIEHHbIE PAaCTBOPhL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas a0Jis BEIIECTBA B paCTBOpPE. XUMUUYECKUE CBOMCTBA BOJbl. OCHOBaHUS.
Posib pacTBOpOB B mpupoje U B KHU3HHU 4enoBeKka. KpyroBopor BoAbl B IpUpOE.
3arps3HeHne NpupoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranudeckux coenuHeHuit. Oxcuabl. Kiaccuduxanus
OKCHUJIOB:  cojieoOpasytoiue  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEepHbIE) U
HecosieoOpasyromue. Homenkmarypa oxcuaoB. Du3mveckne W XUMHUYECKHE
cBoucTBa OKCHAOB. [loirydeHrne oKCuoB.

OcHoBanus. Krnaccudukamuss ocHOBaHUM: MIENOYM M HEPACTBOPUMBIC
ocHoBanusA. Homenkmarypa ocHoBaHuil. dusznueckue U XUMUYECKUE CBOMCTBA
ocHoBaHuu. [lonydyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. Ousndeckue u
XAMUYECKHE CBOMCTBa KuCIOT. Psn aktuBHoctm MetaioB H. H. bekerosa.
[Tony4yeHue KUCIoT.

Comu. Homenknartypa coiieil. @U3M4YECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune comnen.

['eHeTnueckas CBsA3b MEXKY KJIaCCaMU HEOPraHUYECKUX COCIMHEHHUM.

Xumuyeckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEJICTICHUE COJICpKaHUsl KUCIOpOoAa B BO3AYyX€, MOJyUYEHHUE,
cobupaHue, paclio3HaBaHUE W U3YyUYCHUE CBOICTB KHUCIOPOJa, HaOIIOJCHUE
B3aHUMOJICMCTBUSL BEIIECTB C KHCJIOPOJOM H YCIOBUS BO3HUKHOBECHHUS W
peKpanieHus TopeHus (moxapa), 03HaKoMJIEHHE ¢ 00pa3aMu OKCHUJIOB U ONTMCAHUE
WX CBOHCTB, IIOJy4YeHHE, COOMpaHHWE, paclo3HABAaHUE U U3YYEHHUE CBOWCTB
BOJI0poJia (ropeHue), B3aumo/ieiicTeue Bogopoaa ¢ okcuaom meau (II) (BozmoxxHo
UCIIOJIb30BaHUE BUIEOMATEPUAIIOB), HAOJIIOIEHHE 00Pa3II0B BEIIECTB KOJIMYECTBOM
1 ™monb, ucciregoBaHWe OCOOCHHOCTEH pAaCTBOPEHUS BELIECTB C Pa3IUYHON
pPacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOM JOJEU
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C MeETa/UIaMU (HATPUEM H
KaJbllieM) (BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HCCJIEIOBAHUE
00pa3oB HEOPTraHUYECKHUX BEIIECTB PA3TMYHBIX KJIACCOB, HAOTIOICHIE N3MEHEHUS
OKPACKH MHIUKATOPOB B PACTBOPAX KUCJIOT U LIEJIOYEH, N3yUEHNUE B3aUMOACHCTBUSA



okcuna meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT C METajlaMu, peaKkiui
HEWUTpaIu3aluy, IOJIy4YEHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHME OJHOIO
MeTajula APYTUM U3 pacTBOpPa COJIM, PELICHUE YKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME
«BakHenIume Kiaccbl HEOPraHMYECKUX COCAUHEHUID.

Ilepuoanuyecknii 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemeHToB JI. WU. MenpaesneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBA3b.
OxkHCINTEeTbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble TOMBITKH KIACCU(UKAIMU XUMHUYECKUX diemMeHToB. [loHstHe o0
IpyIIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJOYHO3EMEJIbHbIE METaJLIbl,
raJIOTeHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aM(POTEpHBIE OKCUIIBI
Y TUAPOKCHUIBL.

[Iepnonnueckuit 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
U. Menneneena. Kopotkonepuoanas u jimuHHonepuoanas popmel [lepuonnueckoi
cucreMbl xumuueckux sneMeHToB JI. M. MenpaeneeBa. Ilepuoasl v rpynimsl.
@u3NYECKNNA CMBICII ITOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOJA U TPYIIIBI AJIEMEHTA.

Ctpoenue atomoB. CoctaB aTOMHBIX siep. M3otomnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000J04eK aroMOB TMepBbIX 20 XUMUYECKHUX  DIJIEMEHTOB
Ilepuonnueckon cucremsl [[. M. MenzaeneeBa. XapakTepUCTUKA XUMHUYECKOIO
3JIEMEHTA 10 ero noJioxkeHuro B Ilepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJuyca aTOMOB XWMHYECKHX JJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIaM U IIEpUoAaMm.

3nauenue [lepuoauueckoro 3akoHa u [lepuoauyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB JUId pa3BuTHs Hayku U npaktuku. . 1. MenpeneeB — yd€HbIi U
IrpakIaHUH.

Xnmuueckass cBs3b. KoBajieHTHas (moJjisipHass MW HENOJSpHAas) CBS3b.
DNEeKTPOOTPULATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAs CBS3b.

Crenenp  okucieHud. OKHUCIUTEIbHO--BOCCTAHOBUTENIBHBIE  PEAKLIMH.
[Iponiecchl okucaeHnst 1 BOCCTaHOBJIEHNA. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKcnepumenm:

U3ydyeHrue oOpa3lOB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEHUCTBUE
TUAPOKCHAA LIMHKA C PacTBOPaMM KHUCJIOT M IIEJIOYEH, IPOBEICHUE OIIbITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakliiy pas3ioKeHUs], COSTUHEHU ).

Mesxcnpedmemmnnie céasu

Peanu3anus MeXNpeaMETHBIX CBA3€H NpU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS Yepe3 MCIOJIb30BaHUE KaK OONIMX eCTeCTBEHHO--HAYYHBIX
NOHATHUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU JUISl OTACIIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O INKJIA.



OO1ue ecTecTBEeHHO--HAyUHbIE MOHATH: HAYYHBIN (aKT, TUIIOTE3a, TeOpus,
3aKOH, aHaJM3, CHHTE3, KilaccuduKamus, MepUOJUIHOCTh, HAOJIOJICHHE,
DKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®duszuka: Matepus, aToM, JIEKTPOH, POTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, 3JIEKTPUUYECKUN 3apsj, BELIECTBO, TEJO, O00BEM,
arperaTHOE€ COCTOSIHME BEIECTBA, TIa3, (U3MYECKUE BEJIHMYMHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, TUTAaHETHI, 3B€3/bl, CoHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE OPO/IbI, MOJIE3HbIE
MCKOITa€MbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYeCKasi peaKIus

[lepuoanueckuii 3akoH. [lepuoanueckast cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHUHM CBOWCTB
XUMUYECKUX 3JIEMEHTOB IEPBBIX TPEX NEPHOIOB, KAJIHSL, KAJIbLIUSA U UX COCTMHEHUN
B COOTBETCTBUM C IIOJIO)KEHHEM 3JeMeHTOB B llepuoguueckoil cucreme u
CTPOCHUEM HX aTOMOB.

CrpoeHue BelIeCTBA: BHJbI XMMUYECKOW CBS3M. THIBI KPUCTATUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYECKUX
COEIMHEHMM, FTEeHETUYECKasl CBSI3b HEOPraHUYECKHUX BEIECTB.

Knaccudukanus XuMHUECKUX PEAKIMil MO pa3IMYHbIM MPU3HAKAM (110 YHCITY
U COCTaBy YYacTBYIOIIMX B pPEAaKIUU BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo
U3MEHEHUIO CTETEeHEH OKHMCICHUS XMMHYECKHX 3JIEMEHTOB, M0 00paTUMOCTH, IO
Y4aCTHUIO KaTajau3aTropa). DK30- U DHIOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[TonsiTue o ckopocTH xuMmMuyeckod peakuuu. IloHsTHe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHATHEe O TOMOreHHBIX U TeTepOTreHHBIX
peakuusx. Ilonstue o xkaranuse. [loHsiTue 0 XUMUYECKOM paBHOBECUU. DAKTOPHI,
BIUSIOIINE Ha CKOPOCTb XHMHMUYECKOW pEaKIMH M MOJOKEHHE XUMHUYECKOIO

PaBHOBECHSL.
OKHCIUTETbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIUU,  JJIEKTPOHHBIA  OayaHc
OKHCJIUTEJIBHO-BOCCTAHOBUTEIILHOM  PEAKLIHM. CocraBnenue YpPaBHEHUH

OKHUCJIUTETHHO--BOCCTAHOBUTEIFHBIX ~PEAKIUi C  HWCIOJb30BaHHEM MeETOoJa
3JIEKTPOHHOTO OajaHca.



Teopus 3JIEKTPOIUTHUYECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEIJICKTPOIUTHI.
Kartnonsl, anHnoHbl. MeXaHW3M [IHMCCOLMALMU BEILIECTB C Pa3JIMYHBIMU BHUIAMU
xuMmudeckont csizu. Crenens auccouuanuu. CUIbHbBIE U Clla0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y cioBusi MPOTEKAHUST PEeaKIIUii HOHHOTO OOMEHa,
IOJIHBIE M COKpPAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBa KHUCIOT,
OCHOBAHMI1 U COJIEN B CBETE MPEACTABICHUIN 00 3JEKTPOJUTUYECKON TUCCOLUALINH.
KauecTBeHHbIe peakuyu Ha HOHBL. [[oHATHE O rUapONIU3E COJIE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB M HeMeTawioB (TpaduTa M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBaHUE 3aBUCHUMOCTH CKOPOCTH XUMHUUYECKON pEAKLUHU OT
BO3JCHCTBUS  pa3iMuYHBIX  (PAKTOPOB, HCCIEIOBAHHE  BIIEKTPOIPOBOJIHOCTU
pPacTBOPOB BEUIECTB, MpoIlecca JUCCOLMAIIMHI KUCIIOT, IIeJI0UeH U cosei (BO3MOKHO
UCIIOJIb30BAaHUE BUJIEO MATEPHUANIOB), MPOBEICHHUE OIBITOB, HILTIOCTPUPYIOIINX
OPU3HAKK MPOTEKAaHMsI peakluil HOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BbIJIEJICHHE Ta3a, OOpa3oBaHHME BOJIbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKUUN (FOpEHHE, PEAKLUUU PaA3JIOKEHUS,
COCIMHEHMSI), PpAClO3HABAHUE  HEOPraHWYECKHX  BEIIECTB C  MOMOIIbIO
KAUECTBEHHBIX PEAKLIMI HA NOHBI, PEIIEHUE DKCIIEPUMEHTAJIbHBIX 3a]1a4.

HeMmeTaibl ¥ MX COeIMHEHU S

OOmas xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (PU3NYECKHe CBOMCTBA MPOCTHIX
BELIECTB — FAJION€HOB. XMMUYECKHE CBOMCTBA HAa MPUMEpE XJIopa (B3auMOJEHCTBUE
C MeTaJulaMH, HEeMeTaJUlaMH, wLenoyamu). XiaopoBoaopod. ConsiHas KHUCIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4Ye€HUE, MNOpuMeHeHue. JleictBue xmopa u
XJIOPOBOAOPO/A HA OPTAHU3M YeJIoBeKa. BaxHeNIne XJI0prabl U UX HAXOXKICHUE B
IIPUPOJE.

OO6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CtpoeHue u ¢Gu3NYECKUe CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOia U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U ceppl. XuMU4eckue cBoilcTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (HU3HUYECKUE U
XUMHYECKue cBoMcTBA. OKCUABI CEpbl KAK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kuciota, puznueckue 1 XUMUYECKHUE CBOMCTBA (00IMe KaK MpeICTaBUTeNs
Kjlacca KHUCIOT W crnenuduieckne). XUMHUUECKUE PEaKInU, Jie)Kallue B OCHOBE
MPOMBIIIVICHHOTO CHoco0a MOJy4YeHus CepHOW KucioTel. [IpuMeHeHue cepHOU
KUCIOThl. CONUM CEepHOM KHUCIOTHI, KayeCTBEHHAs peakius Ha CyJib(aT-HOH.
HaxoxaeHue cepbl M €€ COCOUHEHUN B INpPUpPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpY’Kalollled Cpenbl COCIWHEHUSAMH cepbl (KHCIOTHBIE OKIW, 3arpsa3HEHUE
BO3/lyXa U BOJOEMOB), CITIOCOOBI €T0 MPEIOTBPAIIICHHUS.



OO1as xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTETICHU OKHUCICHHS. A30T, PACIpPOCTPAHEHHE B MPHUPOJIE,
dbusnyeckue U xuMrueckue cBoiictsa. KpyroBopor azora B npupojie. AMMHAK, €T0
bu3nYecKre U XUMUYECKHAE CBOMCTBA, MOJydYeHUE U puMeHeHue. Conr aMMOHMUS,
X QU3HYECKUE U XMMUYCCKHE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THAasl KHCJIOTa, €€ TOJy4YeHHe, (U3UIECKUE M XUMUYCCKUC
cBOlcTBa (00mMe Kak TMPEACTABUTENsl Kiacca KUCIOT W CHEeIU(pUYECKUE).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHHUSI B KAYECTBE MUHEPATIbHBIX YI00pEHUH.
XUMHUYECKOE 3arpsi3HEHNE OKPYXKAIOIIEH Cpe/ibl COeAMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXKAM, 3arpsA3HEHHE BO37yxa, MOouBbl U BomoémoB). docdop, ammoTpomHbie
momudukanuu docdopa, Guznyeckue u xumuieckue cpoiictBa. Oxcun gocdopa
(V) u dochopnas kuciora, pu3nyeckue M XUMHYECKHE CBOMCTBA, MOJyUYCHUE.
Hcnonb3oBanue (ocharoB B KauecTBe MUHEPATBbHBIX YA0OPEHUH.

OOmas xapakrepuctuka sneMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEePHBIC CTETICHU OKUCIICHUS. Y TIIEPOI, AJUIOTPOITHBIC MOIU(DUKAITUH,
pacnpocTpaHeHue B MPUPOJE, PU3NUECKHE U XUMUYECKUE CBOWCTBA. AJICOPOIIHS.
Kpyrosopor yrinepona B mnpupoae. Okcuibpl yriepoaa, uUx (U3MYECKUe U
XUMUYCCKAE CBOWCTBA, [EHCTBHE HA JKUBBIC OPTraHU3MBI, IIOJIy4YeHUE U
IpUMEHEHUE. DKOJIOrMYECKUe MpoOJIeMbl, CBSI3aHHbIE ¢ OKCcUIOM yriepona (I1V),
TUTNO0TE3a TJIOOATBHOTO TMOTEIJICHUS KIMMaTta, MapHUKOBBIA 3(hdexT. YrompHas
KHCIIOTa U €€ COolM, WX (Pu3MYecKkue M XMMUYECKHE CBOWCTBA, TOJYyYECHHE U
npumeHeHue. KadectBenHass peakiusi Ha KapOoHaT-woHbI. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEIUITUHE, TIPOMBIIIIEHHOCTH M CEIbCKOM XO3SHCTBE.

[TepBoHAUANTEHBIE TOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yriepoja (MeTaH, 3TaH, STUJICH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYyCHAsl KUCIIOTA).
[IpupogHbie MCTOYHUKK YTIIEBOJAOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTH),
MPOAYKThI WX TMepepaboTku (OEH3WH), UX POJb B OBITY U IPOMBIIIJIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BXKHBIX BEIECTBAX: KHUpaX, OelKax, yriieBojgax — U uX
poi B OKHM3HU UEJOBEKa. MarepuaqbHOE €IWHCTBO OPTaHUYECKUX U
HEOPraHWYECKUX COCIIMHCHUU.

KpemHuuii, ero ¢usnueckue M XUMHYECKHE CBONCTBA, IMOJyYEeHUE U
npumenenne. CoequHeHNs KpeMHus B pupoje. O6mme npeacTaBieHus 00 oKcuae
kpemaust (IV) u kpemaueBoit kucnote. CHWIMKAThl, UX UCMIOJb30BaHUE B OBITY, B
MPOMBITINICHHOCTH. BaxkHelmue cTpouTeNnbHbIE MaTepuajbl: KepaMHKa, CTEKIIO,
IIEeMEeHT, OeToH, ene300eToH. IIpoGiembl 0€30macHOrO0  MCIOJIL30BAHUS
CTPOUTEIBHBIX MAaTEPHAJIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHUE 00pa3I[0OB HEOPTAHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAY€CTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOJICHHUE MPU3HAKOB



UX TPOTEKAHMS, OMBITHL, OTpaXaromue (PU3NUECKHEe M XUMHYECKHE CBONCTBA
TaJIOT€HOB M WX COEIWHEHHMH (BO3MOXXHO HCIIOJIb30BAaHHE BUIAEOMATEPUATIOB),
03HaKOMJIEHHUE € 00pa3iamMu XJIOPUI0B (TaIOreHH I0B), 03HAKOMJIEHUE C 00pa3liaMu
ceppl M €€ COeaUuHEHUsSMH (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
Ha0JII0ICHUE TIpoLiecca 0OYTIMBaHUs caxapa MoJi IeCTBUEM KOHUEHTPUPOBAHHOM
CEPHOM KHMCJIOThI, U3YYEHUE XUMHUECKUX CBOMCTB pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJICHNE KaYeCTBEHHON peakliy Ha Cyib(paT-uOH U HaOI0eHIe TpU3HaKa eé
IPOTEKaHUs, O3HAKOMJIEHHE C (PU3NYECKUMHU CBOMCTBamMM a3o0Ta, ¢ocdopa U HX
COEIMHEHHUH (BO3MOYXHO HCIIONIb30BaHUE BUJIEOMATEPHUATIOB), 00Opa3aMu a30THBIX
u (dochopHbIX yI0OpeHUl, momyueHue, cooupaHue, pacro3HaBaHUE U U3YUYEHUE
CBOMCTB aMMHaKa, IPOBEIACHUE KAYECTBEHHBIX pEaKUWd Ha HOH aMMOHHS U
docar-uoH U U3ydeHHE TPU3HAKOB HX [POTEKAHUSA, B3AUMOJICHCTBUE
KOHLIEHTPUPOBAHHOW A30THOW KHUCJIOTBI C MEAbK (BO3MOYKHO HCIIOJIb30BAaHUE
BUJICOMATEPUATIOB), HM3YUYEHHE MOJIeJeH KpPUCTAUNIMYECKUX PEeHETOK anmasa,
rpaduta, QymuiepeHa, Oo3HAKOMJIICHHE C MPOIECCOM aICOPOIUU PACTBOPEHHBIX
BELIECTB AKTHMBUPOBAHHBIM YIIEM M YCTPOMCTBOM IPOTHBOrasa, IIOJIYYEHUE,
coOupaHue, pacro3HaBaHUE M U3y4YEHHUE CBOMCTB YIJIEKHUCIIOrO rasa, MpPOBEACHUE
KaueCTBEHHbIX PEaKIMi Ha KapOOHAT U CUJIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB UX
IPOTEKaHUsl, O3HAKOMJIEHWE C MPOAYKIMEH CUIMKATHOM MPOMBILIIEHHOCTH,
pElIeHHE 3KCHEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BakHellue HeMeTambl U X
COEIMHEHHUSI.

MeTtanibl 1 MX COeIMHEHUS

OO01as xapakTepUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUHU
ux nonoxeHus B Ilepmomgmdeckon cucreme XxuMmudeckux dmeMmeHTtoB JI. WM.
MenpneneeBa u ctpoeHus atoMoB. CTpoeHHe MeTauioB. MeTtamdeckas CBsA3b U
METaJUINYECKasl  KPUCTAUIMYECKAs]  peIIETKAa.  DJEKTPOXUMUYECKHH  psl
HanpsoKeHUN MeTauioB. PU3NYECKUEe U XMMUYECKHE CBOMCTBA MeTaylioB. O0mue
crnocoObl MoiyyeHuss MeTamioB. [loHsTHE O KOpPpO3UM METaIOB, OCHOBHbBIE
CIOCOOBI 3aIUTHI MX OT KOppo3uu. CIuiaBsl (CTalb, YyT'YH, JIOPATIOMHHNNA, OpOH3a)
U UX IPUMEHEHHUE B OBITY U IPOMBILIIIEHHOCTH.

[IlenouHble MeTAJIBL: MOJNIOXKEHUE B lleproaudeckoil cucreMe XUMMUYECKUX
aneMmeHToB . M. MenneneeBa, CTpO€HUE MX aTOMOB, HaXOXXACHUE B IIPUPOLE.
duznyeckue U XMMUYECKUE CBOMCTBA (HA mpumMepe Hatpus U kanus). OKcuabl u
TUAPOKCHUIBI HAaTpusd W Kanusa. [IpuMeHeHue IIeNOYHBIX METaNIOB U MX
COCAMHEHUM.

[Ileno4yHO3EMENBHBIE METAJUIBI MarHMi W KaJbLMI: IIOJIOXKEHUE B
Ilepuoanueckoi cucreMe XxuMudeckux iaeMeHToB . M. Menzaeneesa, cTpoeHue ux
aTOMOB, HaXOXJAE€HUE B pupoje. Pu3nuecKkue U XMMUYECKUE CBOMCTBA MAarHus U



KaJblusl. Baxkueiiiue coeAMHEHUs KaJbIUs (OKCU, TUAPOKCUI, con). KECTKOCTH
BOJIbI ¥ CITIOCOOBI €€ YCTpaHEeHHUSI.

AJtoMUHUN: TIoyio)keHue B [lepuoanueckon cucTeMe XuMUYECKUX 3JIEMEHTOB
. U. MenneneeBa, CTpOCHHUE aTroMma, HaxOXIAeHHE B Ipupone. dusnueckue u
XUMUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHIA U TUIIPOKCHUIA
ATIOMUHUSL.

Keneso: monoxenue B [leppuoanyeckor cucTeMe XUMUYECKHUX JIEMEHTOB [l.
. MenaeneeBa, CTpOCHHME aToOMa, HAaXOXJE€HUE B Tmpupojae. Pu3nmyeckue Hu
XUMUYECKHEe CBOMCTRBA xkene3a. OKCUIbI, TUIAPOKCUIbI U conu xenesa (11) u xenesa
(IIT), nx cocraB, CBOMCTBA U MOJTy4YCHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHWE C O0OpaslaMu METAUIOB W CIUIaBOB, MX (PU3UYECKUMHU
CBOWMCTBAMHU, H3YYEHHUE  PE3YJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KJIbIUSI W HATpus C BOJIOM (BO3MOXHO HCIIOJIB30BAaHUE BHACOMATEPHUANIOB),
VICCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IIPOLIECCA TOPEHHUS KEJIE3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BUJICOMATEPUANIOB), TPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHbI: MarHus, KaJblus, aTFOMUHUS, IMHKA, Xkene3a (1)
u xenesa (IIl), menu (Il), HaOmroneHUEe M OMKMCaHUE MPOIECCOB OKpAIMBAHUS
IJJaMEHH MOHAMU HATpus, Kalus W Kaiblus (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEI0BaHNE aM()OTEPHBIX CBOMCTB THIPOKCHIA aTIOMUHHUS U
TUPOKCHIA LIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a7ad 1o Teme «Baxueiue
METaJUIbl U KX COCTUHECHUS.

XuMus M OKpPYKAOLIAA cpeaa

BemectBa m Marepuanbl B MOBCEIHEBHOW JXW3HU 4YelioBeKa. bezomacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakiuil B ObiTy. IlepBas momornis npu
XUMHYECKUX OKOrax U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarollehd cpeibl (MpeaenabHasi JI0MmyCcTUMast
KOHIIeHTpaius Bemiects, nainee — [1/IK). Poiap Xxumuu B penmieHun 3K0JI0rM4ecKux
pooeMm.

Xumuueckuii IKcnepumenm:

u3yueHue oOpaslloB MaTepuajioB (CTEKJIO, CIUIABbI METAJIOB, MOJMMEPHBIC
MaTepHaIbl).

Mesxcnpedmemmnnie céasu

Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU HM3ydYeHUM XUMHUU B 9 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TAK U MOHSATHUM, SBIISIFOIIMXCS CUCTEMHBIMU JIJII OTJIEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TMOHSTHS: HAy4YHBINH (DaKkT, TUMOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiIacCU(pUKAIMs, TEePUOJANYHOCTh, HAOIIOICHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeNb, SBJICHUE, IMAPHUKOBBIN
a3 deKT, TEXHOTOTUSsI, MAaTEPUAITBI.

®dwusnka: MaTepus, aTOM, JICKTPOH, POTOH, HEUTPOH, HOH, HYKJIU/I, H30TOIIHI,
pPaMOaKTUBHOCTb, MOJIEKYJIa, ANMEKTPUICCKUIT 3aps, IIPOBOTHUKH,
MOJIYIPOBOJHUKH, JTUPJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOsIHUE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIIMYECKAs
peméTKa, CIUIaBbl, (PU3MYECKHE BEIMYUHBI, SIUHUIIBI MU3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, IIAHETHI, 3BE31b1, COJHIIE.

buonorusi: dbortocunres, npixanuwe, Omocdepa, IKOCHUCTEMA, MHUHEPATHHBIE
yA0OpEeHHS, MUKPODJIEMEHTBI, MAKPOIJIEMEHThI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE OPO/IbI, MOJIE3HbIE
MCKOIIaeMbI€, TOILJIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
XNUMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIbTATHI

JIM4HOCTHBIE PE3yJNbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMs JIOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHH B €JUHCTBE Yy4eOHOU u
BOCIIUTATEJIBHON IEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMH POCCUHCKUMU
COIIMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSITBIMU B
o0IecTBe mMpaBWJIaMH W HOPMaMH TIOBEJACHHS W CIIOCOOCTBYIOT TIpOIeccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COITMAITHM3AIIUN O0YUIArOIITIXCS.

JIn4HOCTHBIE  pE3yJIbTaThl ~ OTPAXKalOT  TOTOBHOCTH  OOYyYaOIIMUXCS
PYKOBOJICTBOBAaTbCA CHCTEMON TO3UTHUBHBIX LIEHHOCTHBIX OPUEHTAUUA H
paciIMpeHue OnbITa AesTeIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpUOTHYECKOr0 BOCIIMTAHUSA:

LEHHOCTHOT'O OTHOUIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U HAayyHOMY HACJEOUI0, MOHUMAHUS 3HAYECHUS XUMHUUYECKON HAyKH B JKU3HU
COBPEMEHHOT0 OOIIeCTBa, CIIOCOOHOCTHU BIAJETh JOCTOBEpPHOU HMH(OpMaIruen o
NEPEJOBbIX JOCTUXKEHUSIX U OTKPBITUAX MHUPOBOM U OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS O COLUMAIBHBIX HOPMax M NpaBUJIaX MEXKIUNYHOCTHBIX
OTHOIIIEHUI B KOJUJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIEeNOBAaTENbCKOW, TBOPUYECKOM M JAPYyrux  BUAAX
NeSITeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBHOCTH TpU
BBINIOJIHEHUU YYEOHBIX, TMO3HABAaTEIbHBIX 3a/1ay, BBINOJHEHUH XHUMHUYECKHX
HKCIIEPUMEHTOB, CO3/IJaHNN YUEOHBIX TPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
Y B3alMOTIOMOIIIU B MPOILIECCE ITON yUeOHOM AeSATeTLHOCTH, TOTOBHOCTH OLICHUBATH
CBOE MOBEJEHUWE M MOCTYNKU CBOMX TOBApHIEH C MO3ULMH HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YYETOM OCO3HAHHUSI MIOCIIEICTBUI TOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TMPEJCTABICHUS O BEIIECTBE M XUMHYECKOW peakilvi,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTABIISIONIUE
OCHOBY JJI1 NMOHUMAaHUSl CYIIHOCTHM HAy4YHOW KapTHHBI MHpA, MPEICTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPUPOJbI, B3aUMOCBS3SIX YEIIOBEKA C
MPUPOJIHON CPENOIL, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbIE MOTHUBBI, HAllPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAMMBIE i OOBACHEHUS HAOIIOMAEMBIX IMPOILECCOB M SIBJICHUM,
MO03HABATENbHON, WH(DOPMAIMOHHOW M YUTATENbCKOM KYJIbTYphl, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHOM palOThl C Y4YeOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATYPOH, JIOCTYNHBIMH TEXHHMYECKUMHU CpEACTBAMU HH(POPMALMOHHBIX
TEXHOJIOT Ui,

UHTEpPEC K OOYyYEeHHMIO M T[O3HAHUIO, JI0003HATENBHOCTh, TOTOBHOCTh H
CIOCOOHOCTH K  €aMOOOpa30BaHUIO, MPOEKTHOM M HUCCIEeN0BaTEIbCKOU
NEeSATEeNbHOCTH, K OCO3HAHHOMY BbIOOPY HANpaBJIEHHOCTH M YPOBHSI OOy4deHUS B
JlaabHEHIIeM;

4) popMupoBaHNs KyJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3JI0pOBbIO, YCTAaHOBKM Ha 3J0pOBbI 00pa3 *U3HHU, OCO3HAHUE MOCIEJACTBUNA U
HENPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOICHUS aIKOI0Jsl, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COOMIOJICHUS] MpaBuia O€30IacHOCTH IIpu  OOpalleHuH ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY M peabHOU KU3HMU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3yUEHUIO Tpodeccuil u TpyJia pa3inyHOro poja,
YBaXEHUE K TPYAY U PE3yJbTaTaM TPYIOBOM I€ATEIbHOCTH, B TOM YUCIIE HA OCHOBE
OPUMEHEHUs  MNPEAMETHBIX 3HAHMHW 10  XUMHH, OCO3HaHHBIM  BBIOOP
WHIVBUYAJIbHON TPAEKTOPUHU MPOAOJIKEHUSI 00pa30BaHus C YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN,
yCHEeMHON NpohecCUOHATBHON AeSTENbHOCTH U PAa3BUTHS HEOOXOJUMBIX YMEHHI,
TOTOBHOCTH aJalTUPOBATHCS B MPO(PECCUOHATBHON CPEAE;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHE K TPUPOIE KaK UICTOUYHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIIECTBOBaHMUS, MOHMMAaHUE UEHHOCTH 3J0POBOTO U
Oe3omacHOro o0Opas3a KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3/10pPOBbIO, OCO3HAHUE IEHHOCTU COOJIIOJICHUS
paBuJ 0€30MaCHOTO MOBEICHUS MpU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalHsIX,
YIPOXKAOIIKX 30POBbIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJy4aeMble MPU U3YYEHUU XUMHH, IS
penieHus 3a1a4, CBA3aHHbIX C OKPYKalOLEeW IPUPOIHON CPENOU, JIs ITOBBIICHHUS
YPOBHSL  3KOJOTHYECKOW  KYyJIbTYypbl, OCO3HaHHS TJ00AJIbHOIO  XapakrTepa
IKOJIOTHYECKUX MPOOJeM M IMyTed MX pEelIeHUs MOCPEICTBOM METOJ0B XHWMUH,
9KOJIOTMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCSI UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLIMAJIbHOW MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACISAIOT 3HAYUMBIE IS
dbopMHpOBaHU MUPOBO33pEHHUs O0IIIEHAYYHbIE TTOHSTHS (3aKOH, TEOPHs, IPUHIIUII,
runoresa, (Qakt, CcuUCTeMa, NpPOLEcC, OHKCIEPUMEHT U JApPYroe.), KOTOpbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAyYHbIX YYEOHBIX NpPEIMETax W IO3BOJISIOT Ha
OCHOBE 3HAaHUHM M3 3TUX MPEAMETOB (HOPMHPOBATH MPEACTABICHUE O LEJIOCTHOU



HAay4YHOUW KapTUHE MHUpA, U YHUBEpCAIbHbIE YueOHbIE ACHCTBUS (II03HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIE), KOTOpbhle obOecrneunBaioT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOMU
NEeSATENbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE y4eOHbIE 1eHCTBUS

ba3oBble Jjoruyeckue 1eicTBUA:

YMEHHUSI HKCIMOJb30BaTh MNPUEMBI JIOTMYECKOTO MBIIIJIEHUS IMPU OCBOCHUH
3HaHWI: PacKphIBaTh CMBICT XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEepHbIC
MPU3HAKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMU TOHSTUSMH), UCIOJIb30BAThH
MOHATHS 711 OOBSICHEHUS OTJEIBHBIX ()AaKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPHUH ISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHABIMBATh MPUUMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUUECKHE PACCYX ACHUS (MHIYKTUBHBIEC, JEAYKTHUBHBIC, 10 aHAJIOTHUH),
JieJaTh BHIBOJIBI M 3aKIIOUCHUSI;

yMEHHE TMPUMEHSITH B TMpOIEcCe IMO3HAHUS NOHATUA (TpeAMETHbIE U
METaINpeIMETHBIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIENIN, UCII0JIb3YEMBIE B XUMUU,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJIEJIbHBIC MPEACTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJ JJIEMEHTAa), XuUMHU4eckas (opMyna U ypaBHEHHUE
XUMHUYECKON peakiMy — MPU PelICeHUH YueOHO-TI03HABATEIbHBIX 3aJ1a4, C YYETOM
ATUX MOJEIBHBIX MPEJCTABICHUIN BBISABIATh U XapaKTepU30BaTh CYIIIECTBEHHbIC
MPU3HAKH W3Y4aeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUi,
BBISIBIISAITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICJACTBEHHBIE CBA3UM U
MPOTUBOPEUMS B U3yUaEMbIX MPOIECCAX U SBICHUSIX.

Ba3oBble ucciaenoBareabcKue 1eHCTBUS:

YMEHHE HCIIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHKSA, 4 TAKXKE B KA4€CTBE OCHOBBI JUIsl JOPMUPOBAHUS THIIOTE3HI IO MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKICHHI;

OpUOOpPETEeHNE ONbITa IO I[UIAHUPOBAHUIO, OPraHU3alMU W IPOBEICHUIO
YUYEHHYECKUX OKCIEPUMEHTOB, YMEHHE HaONIOAaTh 3a XOJIOM Ipolecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €0 PE3yibTaT, (OPMYIUPOBATH 000OIICHHS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpoJIeNIAaHHOM padoTe.

Pabora ¢ uHpopmanmei:

yMEHHE BBIOMpATh, AaHAIMU3UPOBATH U HHTEPIPETUPOBATH HH(MOPMALIUIO
Pa3IUYHBIX BUJOB U (HOPM MPECTABICHUS, MOJIYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAsg JIUTEpaTypa XUMHUYECKOTO COJAEpPXKaHUs, CIPABOYHbIC
nocobusi, pecypcbl HMHTepHeTa), KpUTUUECKH OIIEHHWBATh MPOTHUBOPECUMUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;



yMEHUE NPUMEHATh Pa3IudyHble METOAbl U 3alpOChl MPU MOUCKE U O0TOOpE
uHGOpMaAllMM U COOTBETCTBYIOUIMX JIAHHBIX, HEOOXOJUMBIX I BBINOJHEHHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 ONMpPEIeIEHHOTO THUIIA, TPUOOPETEHUE OMBITA B
00JaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUM,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO MCIOJb30BaHUS PA3IMUYHBIX OUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMY IpeacTaBieHus HHPOPMAIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 33a4d HECIO0XXHBIMH CXEMaMH, JHarpaMmMaMu,
IpyruMu opmMamu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh MW aHAJIM3UpOBaTh B IIpoliecce Y4YeOHOW U
UCCIIEJIOBATEIBCKOM NIEATEIHbHOCTH MH(YOPMAIMIO O BIUSHUHM MPOMBIILICHHOCTH,
CEJIbCKOr0 XO3SAKMCTBA W TPAHCIIOPTA HA COCTOSHUE OKPYXKAIOLIEW MNPUPOIHOU
cpensl.

KoMMyHUKaTHBHBbIEC YHHBEPCAJIbHbIC YYeOHbIEC 1eHCTBHSA:

YMEHHUSI 33]1aBaTh BOMPOCHI (B X0€ Iuaora u (Wim) JUCKYyCCUH) MO CYIIECTBY
oOcyxgaeMoil  Tembl, (POPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIHHO
BBIIIOJIHEHUS [TPEAJIOKEHHON 3a/1a4u;

YMEHHSI  MPEACTABIATh  IOJYYEHHbIE  PE3YJbTaThl  IO3HABATEIbHOM
NEeSATENbHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTax; JeNaTh MpPe3eHTAIUI0
pe3yAbTAaTOB BBINOJHEHUS XUMHUYECKOTO HKCIIEpUMEHTa (JaOOpaTOPHOIO OIbITA,
71a00paTopHOI pabOTHI O KCCIIEI0BAHUIO CBOMCTB BEIIECTB, YU4EOHOTO IPOEKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
MIO3HABATEJIbHOM W HCCIENOBATENbCKOW  JIEATEIIBHOCTH  IPU  PELICHUU
BO3HMKAIOLIMX NpPOOJEeM Ha OCHOBE yuéra OOIIMX HMHTEPECOB U COTJIACOBaHUS
no3unuii (00cyxaeHusi, oOMEeH MHEHHSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALIUSA
COBMECTHBIX JCHCTBUM, OIpENCIICHHNE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITNIOJIHEHHOMN pa0OThI U JpyTHE).

PerynsiTuBHBIE YHHBepcaJbHbIe Y4eOHbIe NeCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACIATh LENU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSTEHHOCTD, BRIOMPATh Hanbosee d(pPeKTUBHBIC CITOCOOBI penieHusl y9eOHbIX U
MIO3HABATEIbHBIX 33/1a4, CaMOCTOATEJIbHO COCTaBJIATh WA KOPPEKTUPOBATH
IIPEIJIOKEHHBIM QJITOPUTM  JCHUCTBUUM IIPU  BBINOJHEHUM 3aJaHUN C Y4YETOM
NOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEUIECTBAX U PEaKLHUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOI'O pe3yjbTaTa 3asBICHHOW LIEJIW, YMEHUE
MCII0JIB30BAaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAracMbl€ B YCIOBUU 33JIaHUN.

NPEJMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX Pe3yNbTaTOB [0 OCBOCHHUIO 00s3aTEIbHOrO
COJIep)KaHus, YCTAHOBJIEHHOTO JaHHOW (¢eaepanbHOH pabouell MmporpamMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMHCS HAay4YHbIE 3HAHUS, YMEHUS U CHOCOOBI



NeucTBUl, crnenupuUeckue Uil TPEAMETHOW oOmact  «XUMHS», BUIBI
JNEATEIbHOCTH 1O  MOJYyYEHUI0 HOBOIO  3HaHMs, €ro HHTEpIpEeTalnH,
peo0pa3zoBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoHiy o0ydenus B 8 kjiacce rnpeaMeTHble pe3ysibTaThl HA 0230BOM YpOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIIUXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHATHUI: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10J1s1 XUMUUYECKOTO 3JIEMEHTa B COEAMHEHUU, MOJISIPHBIA O0BEM,
OKCHUJI, KHCIIOTa, OCHOBaHHE, COJIb, JJIEKTPOOTPULIATEIIBHOCTb, CTEIEHb
OKHUCJICHHS, XMMHUUYECKasi pPeakius, KiacCU(UKaIus peakluid: peakiuu
COCIMHEHUS, PEaKUUMU PAa3JIOKEHUs, pEaKUuyd 3aMELICHUs, peaKuuu
oOMe€Ha, 3K30- U SHJOTEPMUUYECKHE PEAKLIUH, TEIUIOBOM IP(EKT peakiuu,
AJIpO aToMa, JIEKTPOHHBIN CII0 aToMa, aTOMHAasi OpOUTallb, pauyc aToma,
XUMUYECKasi CBS3b, NOJISIPHAS U HEMOJIAPHAsI KOBAJICHTHAs! CBSI3b, HOHHAs
CBA3b, WOH, KAaTWOH, AaHWOH, pAacTBOpP, MaccoBas JOJi1 BEIIECTBa
(IpolieHTHas! KOHILIEHTPAIHs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKMX TOHATUHA U
MPUMEHSITh 3TU NOHSATHUS MPU OMKUCAHUU BEIECTB U UX MPEBPAILICHUII;

e HCIONBb30BAaTh XHWMHYECKYID CHUMBOJHMKY JUISI COCTaBJICHHS (HOPMYT
BEILIECTB ¥ YPABHEHUI XMMHUYECKUX PEAKIIUIA;

e OIpEIENsATh BaJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKWUCIJICEHHMS  BJIEMEHTOB B  OMHApPHBIX  COCJAMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIACCy COEAUHEHUM 10
dbopmynam, BHJ XUMHUYECKOHW CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPraHUYECKUX COCOUHEHHUSIX;

e packpeiBaTh cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh MOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT MX MojiokeHus B Ilepuoaumueckoil cucreme,
3aKOHOB COXPAHEHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHAa ABOrapo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh TMOHATUS «IJIaBHAs
noarpymnma (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, mansie u
OoJbIIME TEPHUOJBI, COOTHOCUTH O0O3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuue «llepuonuueckass cucteMa Xumudeckux »dyemeHtoB [, U.
MeHnieneeBay C€ UKCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsia Aapa, o0Iee YuCiIo AIEKTPOHOB U
pacrpeereHue UxX M0 3JIEKTPOHHBIM CIIOSIM);

KJIacCCU(PUIIMPOBATh XMMUYECKHE JJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBYy Y4YAaCTBYIOIIMX B pEaKIUU
BEILECTB, N0 TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPK/Ias ONMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpaALlCHUN B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO 1 MOJIIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJII0 XMUMHYECKOTO 3jeMeHTa Mo (opMmysie COeAUMHEHHUS,
MacCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, IPOBOUTH PACUETHI IO YPABHEHHIO
XAMHUYECKON PEaKIu;

MIPUMEHSITh OCHOBHBIE OIEPALIMU MBICIUTEIbHON JEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O0O0O0IlIeHHe, CHUCTeMATH3aluIo, KIacCU(PUKALIUIO,
BBISIBJICHUE MPUUYUHHO--CJICJCTBEHHBIX CBSA3EU — ISl U3YyYCHUS] CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, eCTeCTBEHHO-HAyYHbIC METOJbI
MO3HAHUSA — HAONIOJCHHWE, W3MEpPEHWEe, MOJCIHPOBAHUE, SKCIECPUMEHT
(peasibHbBI U MBICIICHHBIN );

CJIeI0OBATh MPABUIIAM MOJIb30BAHMS XUMUYECKOM OCY 101 1 1a00paTOpHBIM
o0opy0BaHMEM, a TakKe IMpaBuiaM oOpalieHusi C BELIECTBAMHU B
COOTBETCTBUM C HHCTPYKIMSIMA TIO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OTBITOB IO MOTYUYECHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BomopoAa M KHUCJIOpPOAA), MPUTOTOBJIEHUIO PACTBOPOB C OMNPEEIEHHON
MacCcOBOM JI0JIEM pacTBOPEHHOrO BEIIECTBA, IUIAHUPOBATh M MPOBOJUTH
XUMUYECKUE DKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCIIOT C TTIOMOIIBIO HHIUKATOPOB (JTakMyc, GheHON(PTAIeUnH, METUIOPAHK

U pyrue).

K xoniry oOydenus B 9 Kjacce npeIMeTHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YHAOIIUXCSI YMEHHUIA:

pPacKpbIBaTh CMBIC OCHOBHBIX XWUMHUYECKHUX NOHATHW: XHMHUYECKHM
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYECKasi CBA3b, TEIJIOBOU 3 deKT
peakuud, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTHYECKAS] IUCCOLMALMUA, PEAKIHH HOHHOIO
oOMeHa, Karauu3atop, XHMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEAKIUH, OKHCINTEIbHO-BOCCTAHOBUTEIBHBIE PEaKINH,
OKHCJIUTEJIb, BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBJIEHUE, aJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKas CBS3b (KoBaJIeHTHas, VMOHHAs,
MeTauInYecKas ), KpUCTaIInYecKas petéTka, Koppo3us METauIoB, CILJIABbI,
CKOPOCTh XMMHUYECKON peaKUuu, NPeAeiabHO TOMYCTUMAsl KOHIIEHTPALMS
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHU U
MIPUMEHSTh 3TU NOHATHA MPU ONMCAHUY BEIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJI COCTaBJIeHHUS (OpMYyT
BEILIECTB U YPABHEHNN XMMHWYECKUX PEAKIIUM;

OINPENENSTh BAJEHTHOCTh U CTEINIEHb OKUCIICHUS] XHMUYECKUX 3JIEMEHTOB B
COCIMHEHUSIX pa3]IMYHOILO COCTaBa, IPHUHAMIEKHOCTh BEUIECTB K
ONpeNeIEHHOMY KJacCy CO€IMHEHUU 1o (opMmyiaM, BHUA XHUMHYECKOU
CBA3M (KOBAJCHTHAsl, MOHHAsA, MeETaJUIMUecKasi) B HEOPraHUYECKUX
COEJIMHEHHUSIX, 3apsi MOHA M0 XMMHUYECKOM (opMylie, XapaKTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPraHWYECKHUX COECIMHEHMM, THI KPUCTALNIMYECKON
PEIETKY KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OINUCHIBATh W XapaKTepHU30BaTh
tabnuunyto Gopmy lleproanyeckoil cuCTEMBbl XMMHUYECKHX SJIEMEHTOB:
paznuyaTh MOHATUSA «TJaBHasg mnoarpynma (A-rpynma)y M «mobodHas
noarpynna (b-rpynma)», manbie u OojblIMe MEPUOAbl, COOTHOCUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCA B IEPUOANYECKON TaOIUIE, C YNCTOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsa sAapa, o0Ilee YuCiIOo B3JIEKTPOHOB U paclpelesieHHe HuX 10
AJIEKTPOHHBIM CJO0SIM), OOBSACHATH OOILIME 3aKOHOMEPHOCTH B MU3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEIMHEHUN B MpeJesax MaJlbIX MEpUOAOB U
IJIaBHBIX MOJATPYII C YYETOM CTPOEHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE peakuuy (IO YUCIAy M COCTaBy YYAcCTBYIOIIMX B pPEAKLUUHU
BEIIECTB, MO TEIJIOBOMY 3P (HEKTy, 0 MU3MEHEHUIO CTENEHEH OKHCICHUS
XUMHYECKHX DJIEMEHTOB);

XapakTepru3oBaTh (OMUCHIBATh) OOIME U CHeU(UUECKUEe XUMHUYECKHUE
CBOICTBAa NPOCTBIX WU CIOXHBIX BELIECTB, MOATBEP)KIAAs ONKMCAHUE
MpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLINA;

COCTaBIJIAITh ~YPaBHEHUS AJIEKTPOJUTHUYECKON JIHUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMEHa, ypaBHEHUS pEaKlWid, TMOATBEPKIAIOMNUX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXK/Ty BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTb OKHUCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX —pEaKIUui
MOCPEACTBOM COCTABJICHHUS DJICKTPOHHOTO OanaHca ATUX PEaAKIIUiA;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT HUX CTPOCHHUS,
BO3MOXHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0O XMMHYECKOro 7djieMeHTa 1o (opMyJsie COEAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, TPOBOJAUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOU pEaKInu;

COOJTI0IaTh TIPABWIIA MTOJIH30BAHUS XUMUYECKOHN TTOCYI0M U 1a00paTOPHBIM
o0opyJ0BaHMEM, a TakXKe IMpaBuia oOOpalleHusi C BEUIECTBAMU B
COOTBETCTBHM C MHCTPYKIHMSIMH TIO BBIMIOJHEHUIO JIaOOPAaTOPHBIX
XUMHUYECKHUX OMBITOB 10 MOJYYEHUIO U COOUPAHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa M yTiIeKUCIIOoro ra3a);

MPOBOJUTH PEAKIUH, TOATBEPKIAIOIINE KaUeCTBEHHBIN COCTAB Pa3INYHbIX
BCIIIECTB: PACMO3HABATh OIBITHBIM ITyTEM XJIOpHI-, OpOMUA-, WOAWI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THIPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJJIOB, TMPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE ONEPALIUU MBICIIUTENILHOMN IS TEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHUE, 0000IIeHNEe, CUCTEeMATU3aIIUIO0, BBISBIICHUE MPUYUHHO-
CJICICTBEHHBIX CBSI3€H — JJIT M3YyYCHHs] CBOWCTB BEMIECCTB M XUMHUYECCKUX
peakiuii, €CTECTBEHHO-HAYYHBIE METOJAbl TO3HaHUS — HaOI0IeHUE,
HU3MEpeHUe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEabHBIM U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBo 4acoB
Ne HaumeHoBaHue pa3ie/ioB U
KonTtpoibHble
n/n TeM MPOrpaMMBbl Bceero
padoTbI
Paznen 1. [lepBonavanbHble XUMHUYECKHE MOHATHSA
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5
' MPAKTUYECKOU NeATETbHOCTH
YeJ0BeKa
BemecTBa 1 xuMuueckue
1.2 15 1
peakiu
Hroro no pazaeny 20

Pasnen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BeLIECTB

Bosnyx. Kucnopon. Ilonsarue

2.1 6 0
00 oxcHuaax

9 Bonopoa.llonsitue o kucnorax g 0
U COJISIX

3 Bona. PactBopsl. [lonsitue 06 5 |

OCHOBAHUAX

OcCHOBHBIE KJ1acChl
24 . 11 1
HEOPraHUYECKUX COCIUHEHUN

Hroro no pazaeny 30

IIpakTHYeckue
padoTbI

JuekTpoHHbIe (HU(pPOBBIE)
o0pa3oBaTe/bHbIE PeCypChl

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

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

but6mmoreka [JOK
https://m.edsoo.ru/71f41837¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

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

but6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

Paznen 3. llepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xummnueckux 31eMeHToB /I. . MennesieeBa. CTpoeHne aToMOB.

Xumuueckas cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE pe€aKkIuu



[Tepronnueckuii 3aKOH U
[Iepuonnueckas cucrema

3.1 XUMHYECKHX 3eMeHToB /l. U.
Mennene-eBa. CTpoeHue
aToma

XuUMHUecKas CBA3b.
3.2 OKHUCIIUTEIBLHO-
BOCCTAHOBUTEILHBIE PEAKITUN

Hroro no pasaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

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

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

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

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




9 KIIACC

HaumeHoBaHue pa3ieioB U TeM
Ne i/
NMPOrpamMMbl

Pa3nen 1. BemecTBo 1 XMMHU4YeCKHe PeaKIUH

[ToBTOpeHue u yrnyonaeHue 3HaHUA

I OCHOBHBIX Pa3JIeiioB Kypca 8 Kiacca

19 OCHOBHBIE 3aKOHOMEPHOCTH XHUMHYECKUX
' peakuuii

13 DIIEKTPOIUTHIECKAS AUCCOIUALIUS.

XUMUYECKUE PEAKIIUU B PaCTBOPAX
Hroro no pazaeny

Pa3gen 2. HeMeTaJJIBI M X CO€IHHEHUSA

21 OO011ast XapakTepUCTHKa XUMHYECKUX
' aneMeHToB VIIA-rpynmnsl. ["anorensr

OO0wast XxapakTepUCTHKA XUMHUUYECKUX

2.2 sneMeHToB VIA-rpynmnsl. Cepa u eé
COEZIMHEHUS
OO61as xapakTepUCTHKa XUMUYECKUX

23 aneMeHTOB VA-rpynmsl. A30T, hocdop u ux
COEJIMHEHUS
OO01m1ast XxapaKTEpPUCTHKA XUMHYECKUX

24 aneMeHToB IVA-rpynmnsl. Yriepon u
KPEMHHUH B UX COCTUHECHUS

Hroro no pazneny

KoauuecTBO 4acoB

Bcero

17

25

KonTpoJibHbIe
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcebl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [{OK
https://m.edsoo.ru/7f41a636




Pa3zgen 3. MeTaJILI M X COEITHHEHUS

3.1 OO0111e cBOHCTBA METAIIJIOB

3.2 Bakueime MeTauibl 1 UX COSJUHEHUS

Hroro no pazneny

Pa3znen 4. Xumus u okpy:kamomas cpeaa

4.1 BemectBa 1 MmaTepuaibl B )KMU3HU 4EJIOBEKA
Hroro no pazneny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

16

20

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuoreka [{OK
https://m.edsoo.ru/7f41a636

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







IHOYPOYHOE IINTAHUPOBAHMUE

8 KVIACC
Ne
wn Tema ypoka

[Ipenmet xumuu. Pons xumun B
'KU3HU YEI0BEKA.

MGTOI[I)I HN3YUCHUA XUMHNU

AFpel"aTHHe COCTOsAHUA BCIICCTB

[TpaxkTrueckas padorta Nel TexHuka
0€30IacHOCTH U HEKOTOPHIE BHIBI
paboT B XuMu4eckoii Jaboparopuu
(kabuHETE XMMUH)

[TpakTuueckas padora Ne 2
«Habmonenne 3a ropsIiei CBe4om»

ATOMHO-MOJIEKYJIIPHOE YUEHUE

ATOMEI 1 MOJICKYJIbL

XHUMHYECKHE DIIEMEHTEL. 3HAKU
(CUMBOJIBI) XUMHYECKHUX 3JIEMEHTOB

[IpocTeie U CHOKHBIE BEIECTBA

KoanuecTBo 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHHs

04.09.2023

06.09.2023

11.09.2023

13.09.2023

18.09.2023

20.09.2023

25.09.2023

27.09.2023

02.10.2023

DJICKTPOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

bubmnoreka [IOK
https://m.edsoo.ru/ff0d210c

bubmuoreka [{OK
https://m.edsoo.ru/ff0d227¢

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

bubmnoreka [IOK
https://m.edsoo.ru/ff0d26ca

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

bubmuoreka [{OK
https://m.edsoo.ru/ff0d2d50

bubmnoreka [IOK
https://m.edsoo.ru/ff0d2a6¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2be8

bubmuoreka [{OK
https://m.edsoo.ru/ff0d2a6¢




10

11

12

13

14

15

16

17

18

19

20

3aKOH MOCTOSHCTBA COCTaBa
BelIeCTB. XUMHU4ecKas popmyIa.
BajeHTHOCTh aTOMOB XUMUYECKHUX
3JIEMEHTOB

OTtHocHTenbHAsI aTOMHAs Macca.
OTtHocuTeIbHAs MOJIEKYJIIpHAst
Macca

MaccoBast JoJIsI XUMHYECKOI0
3JIEMEHTA B COCIUHCHUHN
KonnuaectBo BemecTBa. Moib.
MousipHas macca

DOu3nIecKnue 1 XUMHUECKHE SIBIICHUS.

XuMHUecKas peakuus

[Tpu3Haky U ycaoBHsI IPOTEKAHUS
XUMHUYECKHUX PeaKIHii

3aK0H COXpaHEHHsI MaCChl BEIIECTB.
XHUMHUYECKUE YPABHEHUS

BrranciaeHus KoJImM4yecTBa, MacChl
BEILIECTBA 10 YPAaBHEHUSAM
XUMHUUYECKUX PEAKIIUI

Knaccudukanus XuMuaecKkux
peakiuit (COeAMHEHUs, Pa3I0KEHNUS,
3aMeIleHus, OOMeHa)

M. B. JIoMOHOCOB — y4€HBII-
sHImKiIoneauct. O0o0menue u
CUCTeMaTH3aIlHsl 3HAaHHHA
Kontponbnas padora Nel no teme
«BeniecTBa 1 XMMUYECKHE PEAKLIAN»

04.10.2023

09.10.2023

11.10.2023

16.10.2023

18.10.2023

23.10.2023

25.10.2023

06.11.2023

08.11.2023

13.11.2023

15.11.2023

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

bubmuoreka [{OK
https://m.edsoo.ru/ff0d323¢c

bubmnoreka [IOK
https://m.edsoo.ru/ff0d350c

bu6mmorexka [JOK
https://m.edsoo.ru/ff0d5230

bubmuoreka [{OK
https://m.edsoo.ru/ff0d37fa

bubmnoreka [IOK
https://m.edsoo.ru/ff0d3al6

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

bubmuoreka [{OK
https://m.edsoo.ru/ff0d5708

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

bubmnoreka [IOK
https://m.edsoo.ru/ff0d40c4

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




21

22

23

24

25

26

27

28

29

Bo3nyx — cmechk ra3zos. Cocrtas
Bo3nyxa. Kucinopon — snemMeHT u
npoctoe BeuecTBo. O30H

dusnueckrie U XUMUYECKHE
CcBOifcTBa KUCIOpoaa (peakiuu
okucneHus, ropenue). [loustue 06
OKCHIax

Crioco0bI nosty4eHust KUCI0po/a B
71a00paTOPUX U IPOMBILIUIEHHOCTH.
[TpumeHeHnue kucnoposaa

TemnoBoii 3 ekt xumMuaeckoi
pEaKIuy, IOHITHE O
TEPMOXMMHYECKOM YPaBHEHHH, IK30-
Y SH/IOTEPMUYECKUX PEaKIHIX

TorumBo (HedTh, yroJib U METaH).
3arps3HeHuE BO3yXa, COCOObI €ro
HPEJOTBPALLCHUS

[TpakTuaeckas padora Ne 3 mo Teme
«Ilonyuyenue u coOupanue
KHUCJIOpPOJ1a, U3yUEHUE €r0 CBONCTBY

Bonopon — snemeHT u npocroe
BelecTBo. HaxoxaeHnue B npupoje
dusnyeckue U XUMUYECKHE
cBoiicTBa Bojopoaa. [Ilpumenenne
BOJIOpOJA

[lousaTHe 0 KHCIIOTaX U COJSIX

20.11.2023

22.11.2023

27.11.2023

29.11.2023

04.12.2023

06.12.2023

11.12.2023

13.12.2023

18.12.2023

bubmuoreka [{OK
https://m.edsoo.ru/ff0d448¢e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

bubmnoreka [IOK
https://m.edsoo.ru/ff0d4790

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

bubmuoreka [{OK
https://m.edsoo.ru/ff0d4ae2

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

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

bub6mmoreka [JOK
https://m.edsoo.ru/ff0d50d2




30

31

32

33

34

35

36

37

38

39

Crioco6pbI nostyueHust BOAOPOaa B
nabopaTopun

[TpakTrueckas padota Ne 4 o Teme
«[Tomyuenue u codbupanue BOJOpoO/Ia,
W3YyYECHHE €ro CBOMCTBY»

Mounsipablii 00BEM razoB. 3aKOH
ABoraapo

Brrunciienus 00bEMa, KOJIM4YECTBA
BEILIECTBA rasa Mo €ro u3BECTHOMY
KOJIMYECTBY BEILLECTBA I 00BEMY

Brrunciesus 006EMOB ra3oB 10
YPABHEHUIO PEAKLIMU HA OCHOBE
3aKOHA 00OBEMHBIX OTHOIIIEHUH ra30B

duznueckue 1 XUMHYIECKHE
CBOWCTBA BOJbI

CocraB ocHoBauuii. [Toasarue 00
AHAUKATOPax

Boja xak pactBopuTeib.
HaceiieHHbIe ¥ HEHACHIILICHHBIE
pactBOpbl. MaccoBas 70Jis1 BelecTBa
B pacTBOpE

[TpakTuueckas padora Ne 5 mo Teme
«IIpuroroBnenue pacTBOpPOB ¢
onpeaenEéHHON MacCOBOM 10en
PacTBOPEHHOIO BEILIECTBA»

Konrponsnas pabora Ne2 o reme
«Kucnopon. Bonopon. Boga»

20.12.2023

25.12.2023

27.12.2023

08.01.2024

10.01.2024

15.01.2024

17.01.2024

22.01.2024

24.01.2024

29.01.2024

bubmuoreka [{OK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4142

bub6mmoreka [JOK
https://m.edsoo.ru/ff0d542e

bubmuoreka [{OK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bubmnoreka [IOK
https://m.edsoo.ru/ff0d587a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d59¢e2

bubmuoreka [{OK
https://m.edsoo.ru/ff0d5b40

bubmuoreka [{OK
https://m.edsoo.ru/ff0d5eba

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d6342




40

41

42

43

44

45

46

47

48

49

50

OKcuppl: coCTaB, KiIacCU(UKAIINS,
HOMEHKJIATypa

[Tonydyenue u XuMHYECKHE CBOICTBA
KHCIIOTHBIX, OCHOBHBIX U
aM(pOTEpHBIX OKCHJIOB

OcHoBaHWMsI: COCTaB, K1accuuKars,
HOMECHKJIaTypa

[TonydyeHue 1 XUuMHUYECKHE CBOMCTBA
OCHOBaHUH

Kucnotsl: coctas, kinaccudukanus,
HOMEHKJIaTypa

[Tony4yeHnue 1 XUMHUYECKHE CBOMCTBA
KHCJIOT

Conu (cpenHue): HOMEHKIATypa,
CHOCOOBI MOJTYYCHHUS, XUMHUUECKUE
CBOMCTBa

[TpakTtuyeckas pabota Ne 6. Pemenue
HKCIEPUMEHTANIBHBIX 3334 110 TEMe
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX
COEIUHEHUIN»

['eHeTn4ecKas CBSA3b MEKITY
KJlaccaMy HEeOPraHHYECKHX
COCAVMHEHUN

O000111eHNE U CUCTEMATU3ALMS
3HaHUU

Konrtponsnas padora Ne3 o reme
"OcHOBHBIE KJIaCChl HEOPTAHUYECKUX
coequHeHui"

31.01.2024

05.02.2024

07.02.2024

12.02.2024

14.02.2024

19.02.2024

21.02.2024

26.02.2024

28.02.2024

04.03.2024

06.03.2024

bubmuoreka [{OK
https://m.edsoo.ru/ff0d664e

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

bub6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca

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

bubmmorexa [IOK
https://m.edsoo.ru/ff0dfee2

bu6mmorexka [JOK
https://m.edsoo.ru/ff0dfee2

bubmuoreka [{OK
https://m.edsoo.ru/00ad9474

bubmuoreka [{OK
https://m.edsoo0.ru/00ad9b7c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9as50

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

Bbu6mmnoreka [JOK
https://m.edsoo.ru/00ad9¢ela




51

52

53

54

55

56

57

58

59

60

[TepBbie TOMBITKY KIacCHPUKAITUN
XUMHUYECKHUX deMeHTOB. [lonsTue o
rpynmnax CXOIHbIX AJIEMEHTOB

Ilepuoanueckuii 3aK0H U
[lepuonnueckas cucrema
XUMUYECKUX d71eMeHTOB /1. .
MeHnaeneeBa

[Tepuopl, Tpynbl, MOATPYIIIIBI

Crtpoenue atomoB. CocTaB aTOMHBIX
sanep. N3oTonsl

CrpoeHue 3JIeKTpOHHBIX 000JI0UeK
aToMOB 3J1IeMeHTOB [leproauueckoi
cuctemsl JI. 1. Menaeneera

XapakTepucTuKa XMMHUYECKOTO
3JIEMEHTA 110 €ro MOJIOKESHHIO B
ITepunonnueckon cucreme /1. U.
Menneneena

3nauenue [lepnoanyeckoro 3akoHa
JUISL pa3BUTHS HAYKH U MPAKTUKU. J1.
N. MenaeneeB — y4€HbIi, I1€1aror 1
rpakJlaHuH

DIEKTPOOTPULIATEILHOCTh ATOMOB
XUMHUYECKHUX 3JIEMEHTOB

HNonnas xuMudeckas CBsI3b

KoBanenTHas MoJsIpHast XUMHUYICCKad
CBA3b

11.03.2024

13.03.2024

18.03.2024

20.03.2024

01.04.2024

03.04.2024

08.04.2024

10.04.2024

15.04.2024

17.04.2024

bubmuoreka [{OK
https://m.edsoo.ru/00ad9ffa

bu6mmorexa [IOK
https://m.edsoo.ru/00ada52¢c

bubmnoreka [IOK
https://m.edsoo.ru/00adas52c

bu6mmorexka [JOK
https://m.edsoo.ru/00ada342

bubmuoreka [{OK
https://m.edsoo.ru/00ada6bbc

bu6mmorexa [IOK
https://m.edsoo.ru/00ada824

bu6mmorexa [IOK
https://m.edsoo.ru/00ada96¢

bubmnoreka [IOK
https://m.edsoo.ru/00adaab8

bub6mmoreka [JOK
https://m.edsoo.ru/00adac34

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8




61

62

63

64

65

66

67

68

KoBanientHast HenomnsipHas
XUMUYECKast CBSI3b

CrerneHb OKHCIICHUS

OKHUCITUTEIIbHO-BOCCTAHOBUTEIIbHBIC
peaxIuu

OKHCIIUTEIN U BOCCTAHOBUTEIN

Kontponbnas padota Ne4 o teme
«Ctpoenue aroma. XuMHU4YECKast
CBSI3bY

PesepBHbIil ypok. O600111eHIE 1
CUCTeMAaTH3alus 3HaHU!
PesepBHbIit ypok. O600IICHNE 1

CUCTEMaTHU3aIus 3HaHUN

PezepaHblii ypok. O00011eHue 1
CHCTeMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

22.04.2024

24.04.2024

06.05.2024

08.05.2024

13.05.2024

15.05.2024

20.05.2024

22.05.2024

bubmuoreka [{OK
https://m.edsoo.ru/00adaab9

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

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

bubmuoreka [{OK
https://m.edsoo.ru/00adb076

bubmnoreka [IOK
https://m.edsoo.ru/00adb486

bu6mmorexka [JOK
https://m.edsoo.ru/00adb33c¢

bubmuoreka [{OK
https://m.edso00.ru/00ad9cb2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d61c6




9 KIIACC

KounyecTBO yacoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontpoabnbsie IIpakTnueckue
n/n Bcero H3Y4YeHUsS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Ilepnonnueckuil 3aK0H.
[Tepunoanueckas cuctema | | 0 bubmnoreka [IOK
XHMHYECKUX djieMeHToB /I, U. 14.09.2023  https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTU B U3MEHEHUU
. bubmuoreka [JOK
2 CBOMCTB XMMHUYECKHX DJIICMEHTOB 1 0 0

15.09.2023  https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MIEPUOJIOB

Knaccudukanus 1 HOMEHKIIaTypa 1 0 0 bubnunorexa [JOK
HEOPraHUYECKUX BEILLECTB 20.09.2023  https://m.edsoo.ru/00adb7e2
4 Bunpr XuMHUYEeCKOU CBSI3U U TUIIEI 1 0 0 bu6mmorexa [IOK
KPUCTAJUTMYECKUX PELIETOK 22.09.2023  https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
«IToBTOpEHUE U yrirybieHue
. 1 1 0
3HAaHUI OCHOBHBIX Pa3/eiioB Kypca 27.09.2023
8 Kiacca»
Knaccudukanmst xumuaeckux
6 €aKIIHMH 10 Pa3IuIHBIM 1 0 0 bubmmorexa [IOK
peardt P 29.09.2023  https://m.edsoo.ru/00adbcb0
MpU3HaAKaM
IToHsiTHE O CKOPOCTU XUMHUYECKON
bubmuoreka [{OK
7 peakuuu. [IoHsITHE O TOMOTE€HHBIX 1 0 0

04.10.2023  https://m.edsoo.ru/00adbe9a

N I'CTCPOTCHHBIX PCAKIIUAX



10

11

12

13

14

15

16

17

ITonsiTHE O XUMHUYECKOM
paBHOBecuH. DAKTOPBI, BIUSIOLINE
Ha CKOPOCTb XUMHUYECKOU PEAKIINH
Y TIOJIOKEHUE XUMHYECKOTO
paBHOBECHS

OKUCIINTEIBLHO-
BOCCTAHOBUTEILHBIE PEAKIIUU

Teopus 3IEKTPOIUTUYECKOIN
nucconuanui. CUibHbIE U c1alble
ANEKTPOIIUTHI

HNonHble ypaBHEHUS peaKUid

XUMHUYECKUE CBOMCTBA KUCIOT U
OCHOBAaHMH B CBETE IIPEICTABICHUN
00 IIEKTPOITUTHICCKOM
JUCCOLAIUU

XUMHUYECKUE CBOMCTBA COJIEN B
CBETE MPECTABICHUIA 00
BJIEKTPOJIUTUYECKON TUCCOIMALINH

[TonsTHE 0 ruaponU3e conen

O06001IeHYE ¥ CUCTEMATU3 AL
3HaHUH

[TpakTuyeckast padora Ne 1.
«Pemienune 3KkCriepUMEHTaIbHbBIX
3aJau»

Konrtponsnas padora Ne2 o reme
«OIIEKTpOIUTHYECKAS

06.10.2023

11.10.2023

13.10.2023

18.10.2023

20.10.2023

25.10.2023

27.10.2023

08.11.2023

10.11.2023

15.11.2023

bubmuoreka [{OK
https://m.edsoo.ru/00adc28¢c

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

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68

bu6mmoreka [JOK
https://m.edsoo.ru/00add448

bubmuoreka [JOK
https://m.edsoo.ru/00add5d8

bubmuoreka [{OK
https://m.edsoo.ru/00add8b2

bu6mmorexa [IOK
https://m.edsoo.ru/00add9d4

bub6mmoreka [JOK
https://m.edsoo.ru/00addd12

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

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




18

19

20

21

22

23

24

25

26

TACCONHALINS. XUMHUYECKUE
pEeaKUuu B paCTBOpax»

OO6mrast xapakTepucTHUKa
rajJJoreHoB. XMMHUYECKHE CBOMCTBA
Ha IpUMepe Xjaopa

Xnoposonopoa. ConsiHast KUCIIOTa,
XMMHUYECKHE CBOHCTBA, MOJTyYCHNUE,
pUMEHEHHE

[TpakTuyeckast padora Ne 2 o Teme
«ITomyueHne COMIAHON KUCITOTHI,
U3y4YeHHUE €€ CBOMCTB»

Beluncienus 1o ypaBHeHUSIM
XUMHUYECKUX PEAKIUH, ECIIU OAUH
W3 PEareHTOB JIaH B U30BITKE

OO1w1ast xapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynmel

AJNITOTPOITHBIE MOJU(PHUKAIINN
cepnl. Haxoxienue cepsl 1 e€
COCMHEHHI B IPUPOJIE.
XUMHUYECKHE CBOMCTBA CEPHI
CepoBojiopo/i, CTpoeHue,
bu3HYECKre U XUMUICCKUE
CBOMCTBA

Oxcuppl cepbl. CepHas KHCIIOTa,
buznYeCcCKre U XUMUYIECKUE
CBOMCTBA, IPUMEHEHNE

XMMHUYECKHE PEAKIIH, JICKALINE B
OCHOBE ITPOMBILIEHHOTO CII0co0a

17.11.2023

22.11.2023

24.11.2023

29.11.2023

01.12.2023

06.12.2023

08.12.2023

13.12.2023

15.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

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

bub6mmoreka [JOK
https://m.edsoo.ru/00ade348

bubmuoreka [{OK
https://m.edsoo.ru/00ade488

bu6mmorexa [IOK
https://m.edsoo.ru/00ade64a

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

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

bubmuoreka [{OK
https://m.edsoo.ru/00adea28

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a




27

28

29

30

31

32

33

MOJYy4YEHUSI CEPHOW KUCIIOTBIL.
XUMHUYECKOE 3arpsI3HEHUE
OKpYKaroIIei Cpebl
COEMHEHUSIMHU CEPbI
Brrunciaenue MaccoBoOi 10U
BBIX0/Ia TPOJIYKTA PEaKIUU
OO6mr1ast XxapaKTepruCTHKA JIEMEHTOB
VA-rpynmsl. A3or,
pacrpocTpaHeHUe B IPUPOJIE,
buznyecKre U XUMUYECKUE
CBOICTBa

AMMmak, ero pu3ndeckue u
XHUMUYECKHE CBOWCTBA, MOJTyUYeHHE
Y TIPUMCHEHUE

[TpakTuyeckast padora Ne 3 o Teme
«[Tomy4yenne ammnaka, n3ydeHne
€ro CBOMCTB)»

A3OTHas KHUCIOTa, € pu3nuecKue
1 XMMUYECKHE CBOMCTBA

Hcnonp30BaHne HUTPATOB U CONEN
aMMOHMUS B KQUeCTBE MUHEPAJIbHBIX
ynoopennii. XuMudyeckoe
3arpsi3HEHUE OKPYXKaroIeil cpeibl
COCMHEHUSIMH a30Ta

®ocdop. Oxeun pocdopa (V) u
dbocdopHas kucnora, pusndeckue
U XUMHYECKHE CBOMCTBA,
MOJTyYeHHE

20.12.2023

22.12.2023

27.12.2023

29.12.2023

10.01.2024

12.01.2024

17.01.2024

bu6mmorexa [IOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [IOK
https://m.edsoo.ru/00adeea6

bubmnoreka [IOK
https://m.edsoo.ru/00adf004

bu6mmoreka [JOK
https://m.edsoo.ru/00adf180

bubmuoreka [{OK
https://m.edsoo.ru/00adf306

bubmuoreka [{OK
https://m.edsoo.ru/00adf518

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




34

35

36

37

38

39

40

41

Hcnonb3oBanue GocdaToB B
KaueCTBE MUHEPAThHBIX
ynoOpeHuil. 3arpsi3HeHHE
MIPUPOTHOM cpeapl hocharamu
Yrnepon, pacnpocTpaHeHue B
npupoze, puzndeckue u
XUMHUYECKHE CBOMCTBA

Oxcuppl yriaepoaa, ux pusndeckue
U XUMHUYECKUE CBOMCTBA.
DKOJOTHYeCKHe MPOOIeMBbl,
CBSI3aHHBIE C OKCHJIOM yTJepoJia
Iv)

YroapHas KUCIIOTa U €€ COJIN

[Tpaktuyeckas padora Ne 4 o Teme
"IlosryyeHure yrieKkuciioro rasa.
KauecTBenHnas peakuus Ha
KapOoHaT-HOH"

[TepBoHavanbHBIEC TOHATHS 00
OPraHNYECKHUX BEIIECTBAX KaK O
COEIMHEHMSIX YIJIEpOaa

Kpemnuwii u ero coenuuenus

[TpakTrueckas padota Ne 5.
Pemrenne skcnepuMeHTaNbHBIX
3aja4 no teMe «Baknaeime
HEMETAIIBI U MX COCAUHCHUS

19.01.2024

24.01.2024

26.01.2024

31.01.2024

02.02.2024

07.02.2024

09.02.2024

14.02.2024

bubmuoreka [{OK
https://m.edsoo.ru/00adfc20

bubmuoreka [{OK
https://m.edsoo.ru/00adfd9c

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

bubmnoreka [IOK
https://m.edsoo0.ru/00ae006¢

bubmnoreka [IOK
https://m.edsoo.ru/00aec027¢e

bubmuoreka [JOK
https://m.edsoo.ru/00ac054¢e

bubmuoreka [{OK
https://m.edsoo.ru/00ac080a

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




42

43

44

45

46

47

48

49

50

Konrponsnas padora Ne3 o reme
«BaxHelIe HeMeTalJIbl U UX
COCTUHEHUA»

OO1as xapakTepucTUKa
XHUMHYECKHUX 3JIEMEHTOB —
MeTauI0B. MeTainuecKas CBsI3b U
METAJUINYECKast KpUCTAIIINYECKas
pemérka. Pu3n4YecKre CBOMCTBA
METaJLIOB

XHUMHUYECKHE CBOMCTBA METAJIJIOB.
DNEKTPOXUMHUYECKUN Psift

HaIIpsHKEHUN METaJUIOB

OO6mwme crmocoOb! MOTyYeHUS
MeTainoB. CiuiaBel. Berauciaenus
M0 YPaBHEHHUSIM XHMUYCCKHX
peaxiui, eciu OJUH U3 PEareHTOB
COIEPIKUT IIPUMECH

ITonsTue o KOppO31uUu MECTAJIJIOB

[IemouHble METAJLIIBI

Oxcuapl ¥ THAPOKCUIBI HATPUS U
KaJIns

Illenoyno3eMeNbHBIE METAJIIbI —
KaJILIIUA ¥ MarHUi

Baxneimmme coeTMHEHNS KaJIbITHI

16.02.2024

21.02.2024

28.02.2024

23.02.2024

28.02.2024

01.03.2024

06.03.2024

13.03.2024

15.03.2024

bubmuoreka [{OK
https://m.edsoo.ru/00aec0el8

bubmuoreka [{OK
https://m.edsoo.ru/00aec103e

bubmuoreka [{OK
https://m.edsoo.ru/00aecl1156

bubmmorexa [IOK
https://m.edsoo.ru/00aecl1156

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

bub6mmoreka [JOK
https://m.edsoo.ru/00ae14b2

bubmuoreka [{OK
https://m.edsoo.ru/00ac14b2

bubmnoreka [IOK
https://m.edsoo.ru/00aelS5e8

bubmuoreka [JOK
https://m.edsoo.ru/00ael5¢e8
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52

53

54

55

56

57

58

59

60

O0001IeHYE U cCUCTEMATA3 AU
3HAHUH

JKECTKOCTH BOJBI U CIOCOOEI €€
yCTpaHCHUs

[TpakTuyeckast padora Ne 6 o Teme

"XEcTKOoCTh BOALI U METOALI €€
ycTtpaneHus"

AroMuHANR

AMpoTepHbIe CBOICTBA OKCHJIA U
THJIPOKCHUIA

Kemezo

OKcuUIBI, THIPOKCHIBI U COJIU
xenesa (II) u sxenesa (I11)

O00011IeHIE U CUCTEMATHU3ALIUS
3HaHUH

[IpakTnueckas padora Ne 7.
Pemenue skciepuMeHTATBHBIX
3a1a4 1o teMe «Bakaelmnune
METAJIJIbI U UX COETMHEHUSD»

Brrunciienus mo ypaBHeHHSIM
XUMHUYECKUX PEAKIUH, ECITU OAUH
U3 PeareHTOoB JIaH B U30BITKE WIH
COJIEPKUT NpHUMecH. Brruncnenus
MacCOBOM J0JIM BbIXOJa IPOIYKTa
peakumn

20.03.2024

22.03.2024

03.04.2024

05.04.2024

10.04.2024

12.04.2024

17.04.2024

19.04.2024

24.04.2024

26.04.2024

bubmnoreka [IOK
https://m.edsoo.ru/00aec1886

bu6mmoreka [JOK
https://m.edsoo.ru/00aclae8

bubmuoreka [{OK
https://m.edsoo.ru/00aelc64

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

bu6mmorexka [JOK
https://m.edsoo.ru/00ae1d86

bubmuoreka [{OK
https://m.edsoo.ru/00ae35e6

bubmnoreka [IOK
https://m.edsoo.ru/00ae3de8

bubmnoreka [IOK
https://m.edsoo.ru/00ael1750




61

62

63

64

65

66

67

68

O0001IeHYE U cCUCTEMATA3 AU
3HAHUH

Kontponbnas padota Ne4 o teme
«Baneiimye MeTaIbl U UX
COCIMHEHHSD»

BemectBa u maTepuansl B
IMOBCEIHEBHOM KM3HU YEJIOBEKA
XUMHUYECKOE 3arpsi3HEHUE
OKPYXKAaIoIIEe Cpeabl

Ponp xumuu B perieHnun
HKOJIOTMYECKUX MPoOIeM
PesepBHEIi ypok. O000IICHHE 1
cucTeMaTu3alus 3HaHu|
PesepBHelit ypok. O000ICHHE 1
CHCTeMaTHu3alus 3HaHUH

PezepHbiit ypok. O0001IeHNE U
CHCTeMaTH3alus 3HaAHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

03.05.2024

08.05.2024

15.05.2024

17.05.2024

22.05.2024

bub6mmoreka [JOK
https://m.edsoo.ru/00ae3£50

bubmuoreka [{OK
https://m.edsoo.ru/00ae4270

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

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

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

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







YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IS YYHEHUKA

» Xumus, 8 xnacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxrmmonepHoe o6miectBo «M3marensctBo «lIpocBemenue»
» Xumus, 9 knace/ IN'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,

AxuuonepHoe obiectBo «M3aatensctBo «IIpocBemienne»

METOAUYECKHUE MATEPUAJIBI 1JISA YUUTEJIS

Xumust (0a30BbIi ypoBeHb). Peanuzanus tpedoanuiit ®I'OC ocHOBHOTO 00111€T0
oOpazoBanus: MeTouueckoe nocobue as yunrens / Kasepuna A. A., [luayruna
['.B.; mox pexn. I'. B. ITnuyrunoi. M. : ®I'BHY «MHcTuTyT CTpaTerun pa3BuTus

obpazoBanust PAOy, 2022. 81 c.: u.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

[upoxuii BEIOOP 3JIEKTPOHHBIX MOCOOUI MPEACTABIIEH B €IMHON KOJUIEKIIUU
U (ppoBHIX

00pa30BaTeNbHBIX PECYPCOB:

http://school-collection.edu.ru/

https://resh.edu.ru/



https://infourok.ru/ Mudoypox
https://www.yaklass.ru fxmacc
https://edu.skysmart.ru/ Cmapt TeTpaan

https://foxford.ru/ ®oxchopn
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