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[Iporpamma y4eOHOro mpenMeTa MO XUMHM JJs 7 KJIacCOB COCTaBJI€HA HAa OCHOBE
@®enepallbHOTO  TOCYAApCTBEHHOTO  00pa30BaTENbHOrO  CTaHIAapTa OCHOBHOIO  OOIIEro
obpa3zoBanus, nporpammel o xumuu O. C. I'abpuensna (O. C. I'abpuensn, U. B. Axcénona, U.
I'. OctpoymoB «lIpumepHas nmporpamma kypca xumuu Juisi 7 kiaccay — M. : IIpocsemienue,
2021). a Takxke Ha OCHOBE (QenepaidbHON pabodell MPOrpaMMbl BOCIHTAHUS H C yYETOM
KOHIEMNINK MpenoJiaBaHus yueOHOro npeamera «XUMHs» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit @enepanuu.

OO6HOBNIEHNE HIKOJBLHOTO 00pa3oBaHMs, B TOM YHCIE XUMHUYECKOIO, HAIMpaBICHO Ha
CO3/1aHUE ONTUMAJBHBIX YCIOBUI AJISl YIOBIETBOPEHHS MOTPEOHOCTEH KaXKIOrO YYEHHUKa, IS
dbopMUPOBaHUSA €ro BCECTOPOHHETO MHTEpeca, MJsi pPa3BUTHUS 4YEJOBEKa C HOBBIM YPOBHEM
CO3HAHUS, aKTHBHO YYacCTBYIOLIETO B IMPeoOpa3oBaHUU MHpPA, CIIOCOOHOTO K CaMOOIICHKE W
KpUTHYEeCKOMY MblluieHHto. CoaepxaHue Kypca XUMUHU Kak yueOHoro npeamera popMupyercs,
UCXONd M3 O0IMX Ienei oOpa3oBaHMsA, BOCIHMTAHHUS M PA3BUTUS JIMYHOCTH, BKIFOYAIOIIMX
dbopMUpOBaHHE HAYYHBIX B3IVISIIOB Ha MPUPOAY M OOMIECTBO, LEHHOCTHBIX COLMAIbHO-
3HAUYUMBIX OpUEHTALMN, IPUBUTHE T'YMaHHBIX B3IVISIOB HA OKPY’KAIOLIYIO IEHCTBUTEILHOCTD.

XUMUYecKre 3HaHUSA HEOOXOAUMBI KaKJJOMY YeJIOBEKY, OHH OIPEAEISIOT palioHaIbHOe
MOBEJICHUE YEJIOBEKA B OKPYXKAIOILIEH cpejie, HEOOXOIUMbI B TOBCEAHEBHOM XHU3HU. [ laBHOU
npo0iieMoil B MpEnoJaBaHUU XUMHH SIBJISETCS MEPerpyKeHHOCTh Kypca OCHOBHOW IIKOJBI.
Pemuths 3Ty npobiaemy MOXXHO € MOMOIIBIO MPONEAEeBTUYECKOro Kypca. HeobxoaumocTs ero
BBEJICHUS BbI3BaHA HECKOJIBKUMHU MIPHUUNHAMU:

CJI0)KHOCTBIO IPOIPaMMHOT0 MaTepHaa;

COKpaIeHHEeM KOJIMYECTBA YUeOHBIX YACOB;

YMEHBIIIEHNE KOJIMYECTBA XUMUYECKOT0 SKCIIEPUMEHTA Ha YPOKaXx;

UCKKEHUEM 3HAHUHM MIKOJBHUKOB, MOYEPIHYTHIX M3 CPEICTB MAaccoBOW HH(pOpMaluu
eni€ 10 3HAKOMCTBA C IIPEIMETOM «XUMUSD».

Peanuzamus mpeaMera CrOCOOCTBYET IMOBBIIICHUIO MOTHUBAllMM M TO3HABATEIHHOM
AKTUBHOCTH YyYalllMXCsi IPU H3YYEHUU OCHOBHOIO Kypca XuMuu. l[IpomeneBruueckuili Kypc
XUMHUHM XOTS U HOCUT OOIIEKYJIbTYPHBIA XapakTep W HE CTaBUT 3a7ady MNpoQecCHOHATbHON
MOJATOTOBKH OOYYaIOUINXCS, TEM HE MEHEE MO3BOJIIET UM ONPEACIHUTHCSA C BEIOOPOM MpoduIs
oOydeHus B cTapuieil mkoie. [ JocTuxkeHHs 0Opa3oBaTENbHBIX PE3yJIbTATOB HAa OCHOBE
CUCTEMHO-/IEITEIbHOCTHOTO MOJX0/Aa, KOTOPBIA SIBISETCS OJHUM M3 OCHOBHBIX MEXaHU3MOB
peanuzanuu GI'OC OO0, MOXKHO HCTIOIB30BATh TEXHOJOTHIO AesTenbHOCTHOTO MeTona (TIM)
— MEeJarornyeckuii MHCTPYMEHTAPUI YUMTENs, CIIOCOOCTBYIOIIMN BKIIIOUEHHUIO Yy4alluXcs B
y4eOHYI0 JesTEeIbHOCTh Ha OCHOBE MeToja pe(IeKCHMBHON caMOOpraHM3aluu Ui YCBOCHHUS
[IyOOKHX M MPOYHBIX 3HAHUH 110 IPEIMETY.

Ienp yueOHOTrO Mpeamera

@®opMHUpOBaHUE Yy YyyallUXcsd YMEHHsS BHUAETh W INOHMMATh ILEHHOCTb OOpa30BaHUA,
3HAYUMOCTh ~ XMMMUYECKOTO 3HAaHMs JUI1 KaXJO0ro 4YeJloBEeKa HE3aBUCHMO OT  €ro
npo(ecCHOHANBHOM  N1eATENbHOCTH; YMEHMs pa3indarb (akThl M OLEHKH, CpPaBHUBATh
OLICHOYHBIE BBIBOJBI, BHUAETb HUX CBA3b C KPUTEPUSIMHM OLICHOK U CBSI3b KPUTEPUEB C
OTIPENIETICHHON CHCTEeMOM IEeHHOCTeH, (OpPMYIUpOBaTh W OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;

®opmupoBaHue y 00y4aroluxcs EeIOCTHOTO MPEJCTaBICHUsI O MUPE U POJIU XUMHH B
CO3/IaHUHM COBPEMEHHOMN eCTeCTBEHHO-HAY4YHOM KapTHHBI MUPA; YMEHUS OOBICHATH OOBEKTHI U
MIPOLIECCHl  OKPYKAMOIIEH JEUCTBUTENBHOCTH — NPHUPOAHOW, COLMAIBHOM, KYyJIbTYPHOU,
TEXHUYECKOH  Cpebl, HCHOAb3ysd JUII JTOr0 XHMHMYECKHE 3HaHMs; NpUOOpeTeHHe
00y4arolMMUCs OMbITa Pa3HOOOPA3HOM NEATEIbHOCTH, TO3HAHUS U CAaMOIO3HAHMSI; KITFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH), UMEIONINX YHUBEPCATIbHOE 3HAUEHHE ISl pa3IMYHbIX
BUJIOB JESTENBHOCTU: PEUIeHUs] MpoOsieM, MPUHATHS pelleHui, ToucKa, aHauu3a U o0paboTKU
uH(pOpMallMK, KOMMYHUKATUBHBIX HAaBBHIKOB, HAaBBIKOB H3MEPEHUH, COTPYIHHYECTBA,
06e30macHOTO 00paIeHus C BEIIECTBAMHU B MIOBCETHEBHOM JKU3HHU.

3amaun yyeOHOTro mpeamera



OO6pa3oBarenbHbIe:

(hopMHUpPOBaHKWE CHCTEMBl XMMHUYECKHX 3HAHMM KaK KOMIIOHCHTa €CTeCTBEHHOHAYYHOU
KapTUHBI Mupa; PazBuBaromue:

pa3BUTHE JIMYHOCTH OOYYAIOIIMXCS, WX HWHTEUIGKTyaJbHOE W  HPABCTBEHHOE
COBEpIIICHCTBOBaHUE, (POPMUPOBAHUE Y HUX T'YMAHUCTHYECKUX OTHOIICHUH M DKOJIOTUYCCKU
11€JIECO00PA3HOTO TTOBEACHUS B OBITY M B TPYJOBOU JIEATEILHOCTH;

BocnurarennHble:

-bopMHpOBaHUE YMEHHI 0O€30IacHOTO OOpallleHHs C BEIIECTBAMH, MCIOJIb3YEeMBbIMH B
MOBCEIHEBHOM JKM3HU; BBIPAOOTKA TOHUMAHUS OOIECTBEHHOW MOTPEOHOCTH B Pa3BUTHH XUMUH,
a Takke (OpPMHpPOBAHHWE OTHOIICHHS K XUMHHM KaK K BO3MOXHOW oOmactu Oymymien
IIPAKTUYECKOU NEATEIbHOCTH.

OO6m1as xapakTeprucTUKa y4eOHOro mpeaMera.

B cootBerctBun ¢ @DenepalbHBIM TOCYAapCTBEHHBIM OOPa30BATEIBHBIM CTAHIAPTOM
OCHOBHOTO 00IIIero 00pa3oBaHUs ydalluecs JOJDKHBI OBJIAJIETh TaKMMH I103HABATCIBHBIMU
y4eOHBIMU JCHCTBUSAMHU, KaK:

ymeHue GopMyIupoBaTh MPoOIEMy U TUIIOTE3Y,

CTaBUTh LEIU U 3a7a4, CTPOUTH IUIaHbI JOCTHKCHUS LEJICH U PEIICHUS MTOCTAaBJICHHBIX
3a/1a4, MPOBOJUTH SKCHEPUMEHT M HAa €ro OCHOBE JeNaTh BBIBOABI U YMO3AKIHOYEHUS,
MPEJCTABIISITh UX U OTCTAUBATh CBOKO TOUKY 3PEHUS.

Kpome 3Toro, yvammecs: 1OJKHBI OBJIAJIETh NMPUEMAMHU, CBSI3aHHBIMU C OIPEICICHUEM
MOHSITUN: OTPAaHUYMBATH UX, ONMUCKHIBATh, XapaKTEPU30BaTh U cpaBHUBATH. ClieI0BATEIBHO, IIPU
M3YYCHUH XUMHUU B OCHOBHOMW IIKOJE Yy4Yalluecs TOJIKHBI OBJIAJETh Y4€OHBIMHU JIEHCTBUSMU,
MO3BOJISTFOIIMMHU MM JIOCTUYb JTUYHOCTHBIX, TIPSIMETHBIX U METAIPEAMETHBIX 00pa30BaTeIbHBIX
pe3yNbTaTOB.

[Ipemnaraemass mporpaMMa 1O XHMHUM pPACKpPhIBAaeT BKJIAJ Y4YeOHOro mpeamera B
JOCTMDKCHHE  IIeJIed OCHOBHOrO  00IIero oOpa3oBaHUsS W OINpPEACNIeT BaKHEUIIWE
COAEpKATENbHBIE JIMHUU MIPEIMETA:

BEILIECTBO , 3HAHUS O COCTaBE M CTPOCHUHU BEIICCTB, MX BAXHEUIIUX (PU3NYECKHX H
XHUMUYECKHX CBOMCTBAX, OMOJIOrMYECKOM JICHCTBUU;

XUMHUECKas PEaKkiusi — 3HaHHA 00 YCIOBUSX, B KOTOPBIX MPOSBISIOTCS XUMHUYECKUE
CBOMCTBA BEIIECTB, CIIOCO0AX yMPaBICHUSI XUMUUECKUMH TPOIECCAMU;

IIPUMEHEHNE BEIIECTB — 3HAHUSA M OIBIT MPAKTUYECKON NESITENBHOCTU C BEIIECTBAMM,
KOTOpBbIe HamboJiee 4acTo YHOTPeOISIOTCS B MOBCEIHEBHOW KU3HU, IIUPOKO HCIOJB3YIOTCS B
IIPOMBIIUIEHHOCTH, CEJIBCKOM XO351CTBE, HA TPAHCIIOPTE;

SI3BIK XUMHUH — CHCT€Ma BKHEWUINWX TMOHATUA XMUMHUH U TEPMHUHOB, B KOTOPBIX OHU
OTHMCHIBAIOTCS, HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB, T. €. UX Ha3BaHUA (B TOM YHUCIE U
TPUBHUAJIILHBIE), XUMUYECKHE (OPMYIIBI M YpPAaBHEHUS, a TAK)Ke TIpaBuja NepeBojia nHpopmaiuu ¢
€CTECTBEHHOT'O S13bIKa Ha SI3bIK XMMHUU U 0OOPATHO.

[Ipu otbGope comepxkaHusi, KOHKPETU3UPYIOLIETO MPOTrpaMMy, YUUTHIBAJIOCh, YTO TMEpe]]
o0mmM o0pa3oBaHHWEM HE CTOMUT 3agada MPo(ecCHOHATBHONW MOATOTOBKU OOyYaIoUUXcs. JTO
OTIPENIETTUIIO TIOCTPOSHUE Kypca Kak OOIIEKYyJIbTYpHOTO, HANpaBJICHHOTO, MPEXKIE BCEro Ha
dbopMUpOBaHHE U pa3BUTHE HHTEpeca K M3YyYEHUIO XMMHH. YUT€Ha OCHOBHAsi OCOOCHHOCTH
MOJPOCTKOBOrO BO3pacTa — Hayajgo Iepexoda OT JETCTBa K B3POCIOCTH, KOTOPBIM
XapaKTepU3yeTcsl pa3BUTHEM MTO3HABATEIBHOM cephl.

Ha »orame ocHOBHOro 0O0mIeTo CcpeaHero o0Opa30BaHUS MPOUCXOIUT BKIIOUYCHUE
0o0ydJarmuxcsi B TMPOCKTHYIO U HUCCIEIOBATENbCKYIO JACSITeNbHOCTh, OCHOBY KOTOPOH
COCTABJISIIOT TaKUE YHUBEPCAIbHBIC YICOHBIC EHCTBHS, KaK YMEHHUE BUIETH MPOOJIEMBI, CTABUTH
BONPOCHI, Ki1accuuuupoBarb, HaOMIOJaTh, MPOBOAUTH JKCIEPUMEHT, [eNaTh BBIBOJABI U
YMO3aKIIIOUeHHs, OOBSCHATH, JOKa3blBaTh, 3allWINaTh CBOM WJCH, JJdaBaTh OIPEACIICHUS
noHsATusAM. Crofa e OTHOCATCA NPHUEMBI, CXOAHBIE C OINPEACIICHHEM IOHATUN: ONUCAHUE,
XapaKTEePUCTUKA, Pa3bICHEHUE, CPABHEHUE, pa3indyeHrue. PDOPMUPOBAHUE 3TUX YHUBEPCATbHBIX
yueOHBIX JeWCTBUN HAYMHACTCS eIlé B HAYaJbHOW IIKOJIE, a B KypC€ XUMHH OCHOBHOMW IIKOJIBI



MPOUCXOAUT UX PA3BUTHC U COBCPUICHCTBOBAHUC. B cBsa3u ¢ atuM PE3CPBHBIC YACHI IINIAHUPYCTCHA
WCIIONIh30BaTh Ha (OPMHUPOBAHWE M PA3BUTHE YMEHHH TPOEKTHOH M HCCIIECIOBATEIHCKON
ACATCIIBHOCTH, YMCHUC BUACTD HpO6HeMBI, ACJIaTh BBIBOABI 1 YMO3AKJIKOUCHU .

Mecro npenMera B yaeOHOM IIJIaHE
CornacHo yTBEpKIACHHOMY YUeOHOMY IUIaHy IIKOJBI HA U3YU4EHUE MPOIEACBTHUECKOTO
Kypca XuMHH B 7-A Ki1acce otBeieH 1 yac B Henento, Bcero — 34 yaca.

COAEPXAHUE OBYUEHUA

IIpenmer xumun u Metonsl €€ usydenus lIpeamer xumuu. 3HaUYEHUE XUMHUU B JKU3HH
coBpeMeHHOro uenoBeka. Tena u BemectBa. ColicTBa BemiecTB. [IpuMeHeHHe BeleCcTB Ha
OCHOBE HX CBOWCTB. SfIBieHus, mnpoucxomdumme ¢ BemecTBaMu. Dusznyeckue SBICHUS U
XUMHUYECKHME peakiuu. BellecTBa, y4acTBYIOIUE B PEAKIIMU: UCXOJHbIE BEIIECTBA U IPOAYKTHI
peakuuu. IIpU3sHaKM XMMHMYECKHX pEaKUUi: W3MEHEHUE LBETA, BBINAJCHUE WM PACTBOPEHHE
0CaJIKa, BBIJEICHHUE Ta3a, BbIIEJICHUE WM IMOTJIOLIEHUE TEIUIOThl U CBETA, MOSABJICHUE 3amaxa.
HaOnronenue u skcnepuMeHT B XUMMU. M3ydeHue IiaMeHu CBeYM M CHMPTOBKM. ['umoresa u
BbIBOA. OdopmiieHne pe3ynbTaToB JKCHepuMeHTa. [IpakThueckas paborta. 3HAKOMCTBO C
nabopaTopHbiM obopyznoBanueM. IIpaBuna TexHuku Oe3omacHocTH Hpu pabore B KaOuHeTe
(mabopatopun) xumun. Jlemoncrpauuu. Bunmeodparmentsl u cmaiiael «Eruner — poamHa
xumun». Komlekuus CTEKISIHHON XuMU4ecKor nocynabl. Komekuus usnenuii U3 altoMuHUS U
ero cruiaBoB. [loilydyeHHe yriaekucioro ra3a M €ro B3aUMOAEHCTBUE C HM3BECTKOBOW BOIOM.
B3aumopeicTBue pacTBopa MUIIEBON COABI C YKCYCHOM KHCIOTOM. B3aumonencTeue pacTBOpoB
MEIHOTO KYIopoca W HamaTelpHOTO criupTa. [lomkuranue mepctsHod HuTH. JlabopaTtopHbie
onbIThl. M3ydyeHne CTpoeHUs IIIaMEHU CBEYU U CIIMPTOBKHU.

I'maBa II. CrpoeHue BemecTB W HX arperarHble cocTosiHUs CTpOEHHE BEIIECTB.
bpoynoBckoe aswxkenue. uddysus. Arombl. Monekynbl. OCHOBHBIE IOJIOKEHUSI AaTOMHO-
MoJieKyJsipHoro yueHus. VMonsl. BeliecTBa MOJIEKYISIPHOIO UM HEMOJIEKYJISIPHOTO CTPOEHUSI.
Arperatsble cocTostHUS BemecTB. ['a3bl. JKunkoctu. TBEpable BemecTBa. B3anMuble nepexomsl
MEXJly arperaTHbIMH COCTOSIHUSMM BEIIECTBA: BO3rOHKa (cyOnuManus) M jaecyoaumarus,
KOHJIEHCAllUd M HWCHapeHue, KpucTaum3anus U 1iasieHue. Jlemoncrpauuu. Auddysus
nepMaHranatra kanus B Boje. CoOupanue nmpuOopa Juisl MOJIydeHHs Ta3a M IpPOBEpKa €ro Ha
repMeTUYHOCTh. Bo3ronka cyxoro npaa, uojna wiu HadtanuHa. JlaGopaTOpHblE ONBITHI
HabGmonenne 3a OpOyHOBCKMM [JBMKEHHEM (ABM)KEHHE dacTHI] Tymn B Bojae). Jduddysus
KOMITOHEHTOB J1€30/10paHTa B Bo3ayxe. JJuddy3us caxapa B Bojie. ArperatHble COCTOSIHUS BOJIBI.

I'masa III. Cmecu BemecTB, ux coctaB UHcThIe BemiecTBa U cMecu. UHUCTBIE BEleCcTBa U
cmecu. ['oMOreHHele U TreTeporeHHble cMmecu. l'a3000pasHble, XKHUJIKHE U TBEPABIE CMECH.
l'azoBeie cmecu. Bo3ayx — mpupomnas rasoBas cMmechb. CocrtaB Bo3ayxa. OObEMHas moms
KOMITIOHEHTa ra30BOM CMeCH Kak OTHOLIeHHe 00bEMa JaHHOTO ras3a K ollieMy o0bEéMy cMecH.
Pacuérsl ¢ ncnonp3oBaHMEM NOHSTHS «OOBEMHAsI 0N KOMIIOHEHTa cMecuy». MaccoBast noms
pacTBOpEHHOrO BelecTBa. [IoHATHE 0 KOHLIEHTpauuK pacTBopa. MaccoBas 1011 paCTBOPEHHOTO
BElleCTBa KaK OTHOIIEHHE MacChl PacTBOPEHHOrO BEIECTBA K Macce pacTBopa. Pacuérel c
UCIIOJIb30BAaHUEM TMOHATHUSL «MaccoBasi J10Jis1 pacTBOPEHHOTO BemiecTBay. [IpakTuueckas padora.
IIpuroroBnenue pactBopa C OINPEAEIEHHOW MacCOBOM JOJEH pacTBOPEHHOTO BEHIECTBA.
MaccoBas nons npumecu. [loHsTHe 0 TexHHMYECKOM 00pasiie, 00 OCHOBHOM KOMITIOHEHTE U O
npuMmecd. MaccoBasi 1oyl mpuMecH. Pacuérel ¢ HMCMONb30BaHUEM MOHITHS «MaccoBas A0S
npumecn». JlemoHcTpauuu. Pasnuuneie oOpasiel Mpamopa. Koyekiuss MUHEepaloB U TOPHBIX
nopon. BumeobparmeHT mo OOHapyXeHHIO OOBEMHOW JOJM KHCJIOPOJa B BO3IYyXE.
Buneodparmentsl u ciaiipl MpaMopHBIX apTedakToB. Koyiekuus ObITOBBIX, KOHAUTEPCKUX U



MEIUIUHCKUX cMmeceil. O0pa3ibl MEAUIMHCKUX U MUIIEBBIX PACTBOPOB C YKa3aHHEM MacCOBOU
JI0JIU KOMTIOHEHTa. BuieodparMeHTsI U claiipl U3 U3 BEIIECTB 0COOOM YUCTOTHI.

I'maBa 1IV. ®usnueckue sBiIeHUsS B XUMHH HeEKOTOpBIE CIIOCOOBI pa3/IelCHHS] CMECCH.
Paznenenne cmeceil Ha oOcHOBE paszauuuil B (PU3MUECKUX CBOMCTBAX HUX KOMIIOHEHTOB.
OtcrauBanue u aekanranus. Llearpudyrupoanue. @unbrpoBanue B 1adopaTopuu, B ObITY U Ha
npousBojcTBe. PuiibTpoBaHUEe U GUIBTPAT. Y CTaHOBKA U1 (PUIBTPOBAHUS U NpaBHIIa pabOThI C
Hell. beiToBbIe QUIBTPBI U1 BOIBL. AnicopOuus. YCTpoilcTBO npoTuBorasza. JAUCTHILISAINS, WK
neperoska. JluctuwmpoBanHas Boja u e€ noayudenue. Ileperonka neprtu. HedrempomykTsl.
[lpaktuyeckas paborta. BelpamuBanue KpUCTAUIOB CONMM  (JOMAIIHUK — SKCIIEPUMEHT).
[IpakTnueckass pabora. Ouunctka mnoBapeHHON conu. JlemoHcTpamuu. Pasnmenenue cmecu
IIOPOILIKOB ele3a U cepbl. OTCTauBaHUE U JEKaHTALUsI U3BECTKOBOI'O MOJIOKA, MJIM B3BECH MEJia
B Bojc. Pa3nenenue BOIHOM CMECH PaCTUTEIBHOIO Macja ¢ IOMOIIBIO JEIUTEIBHON BOPOHKHU.
LleatpudyrupoBanue (Ha HeHTpUQYre WK C TOMOIIbIO Buaeopparmenta). Komnekius crnaiiio
OBITOBBIX M IPOMBILUIEHHBIX HIPUOOPOB, B KOTOPBIX HpPUMEHSETCS LEHTpU(]yrupoBaHue.
VYcranoBka s QuiabTpoBaHus u e€ pabora. Kosekmust ObITOBBIX (GMIBTPOB. AncopOrus
KYKYPY3HbIMM NQJIOYKaMH IapOB Iaxy4yux BewecTB. Koyeknus MOBA30K M PECHUPATOPOB.
VYcraHoBKa Ui MEPEroHKM >KUIAKOCTEM M e€ pabora (MoJiyueHHE IUCTHIIIMPOBAHHOW BOJBI).
Buneodpparment «PextudukanyonHas KoJloHHa HedTenepepadaThIBaroOIIEro 3aBoja U cxema eé
ycrpoiictBay. Komtekuus «Hedts n HedTenpoaykre». JlaboparopHsie onbITel. DioTamus cepbl
U3 CMECH C PEUHBIM IIECKOM.

I'maBa V. CocraB BelecTs.

Xumuueckue 3Haku U (GopMynbl XMMHUYECKHE 3JI€MEHThl. BellecTBa MOJIEKYISIpHOIO U
HEMOJIEKYJIIPHOTO CTPOEHMsl. XHMMHUYECKUN 3JIEMEHT KaK OIpeAeaéHHbIH BHJ aTOMOB.
XHMMHYECKUE JIEMEHTHI B IIPUPOAE. DIEMEHTHBIN COCTaB IUIAHETHI 3eMIIsl U €€ Ie0J0rM4eCKUX
obomouek. IIpocTeie W cCiOXHBIE BemiecTBa. AJUIOTPONHS M aUIOTPONHBIE MOIU(UKAIUH.
XUMHUECKUE 3HAKM M XUMHUYecKue (popMyibl. XMMHUYECKHE CHUMBOJIBI, UX HPOU3HOLIEHUE U
Ha3BaHU. DTHUMOJIOTHYECKHE Hayajia Ha3BaHUH XUMUYECKUX AJIEMEHTOB. Ta0imia XHMUIeCKHX
anementoB JI. . MengeneeBa u e€ cTpykTypa: mepuoisl (Oojblive W Malible) M TPYIIbI
(rmaBHBIE U MOOOYHBIE MOArpyMIbl). OTaeNbHbIE IPYNIBl XUMUYECKUX 3JIEMEHTOB: IIEIOYHBIE
METaJUlbl, TaloreHbl, OjaropojHble raszpl. Xumudeckue ¢Gopmysabl U (OpMYJIbHBIE €AMHULBL.
Koad¢unments! u nnnekcsl. MapopMmaius, KOTOpyr0 HECYT XUMUYECKHE CUMBOJIBI U (DOPMYJIBI.
OtHocuTeNbHBIE aTOMHAsg M MOJIEKYyJsipHass Maccbl. OTHOCUTENIbHAs aTOMHAas Macca Kak
BEJIMYMHA, MOKAa3bIBaIOIIAsl, BO CKOJIBKO pa3 Macca aToMa JaHHOTO 3JeMEHTa OOJIbIIe MacChl
atomMa Bopopona. OTHOocUTENnbHAas MOJEKYJspHas macca M €€ HaxoxkaeHue. MaccoBas noms
AJIEMEHTa B CJIOKHOM BellecTBe. JlomonHuTenbHas nHGoOpMalus, KOTOPYIO HECYT XUMHUUYECKUE
dopmynsl. [lemoHcTpanuu. BugeodparMeHTsl u cnaiiibl « QNeMEHTHBIH COCTaB I'e0JIOTHYECKUX
oOosouexk 3emnn». Amnmorponus kuciopoaa. Monenu (umapocrepxkHeBole UM CTioapTra—
bpurne6a) Monekyn pa3lMYHBIX MPOCTBIX W CJHOXKHBIX BemlecTB. Tabmuua XUMHYECKUX
snementoB J|. M. Menneneesa (kopoTkonepuonblii Bapuant). Iloprperst M. 5. Bepuemuyca u
. . Menneneena.

I'maa VI. [IpocTeie BemecTBa MeTasebl.

Mertainbl: XUMAYECKUE JIEMEHTHI U NIPOCThIE BELIECTBA. MeTallbl U CIIIaBbl B UCTOPUN
YeJIOBEYECTBA: MEAHbIN, OPOH30BBIN U KeJIe3HbIN Beka. 3HaU€HUE METAIJIOB U criaBoB. O0mue
¢usnueckue cpoiictBa mMeramioB. IIpencraBurenu metamioB. XKene3o. TexHHUUECKH YHUCTOE U
XUMHUYECKH 4HCTOE kese30. JKene3o — OCHOBa COBPEMEHHOM MPOMBILIUIEHHOCTH U CEITbCKOTO
xo3sicTBa. CIuiaBbl )KeJe3a: YyryHbl U cTand. [lepenenbHplil U TUTEHHBIN YyTyHbI, X 3HaYCHHE.
VYraepoaucras W JIETUPOBAHHAs CTAM, WX 3HadyeHWe. [loHATHEe O YEPHOM W UBETHOM
METAJTypruu. AmoMUHUNA. VICTOpHUS MPOMBIIINIEHHOTO MPOU3BOICTBA altoMUHHUA. [IpuMeHnenune
AJTIOMUHUS HAa OCHOBE CBOMCTB. 30JI0TO. Poyib 30510Ta B MCTOPUU YE€IOBEUECTBA. 30JI0TO —
METaJIJI FOBEIMPOB U ATAJIOH MUPOBBIX JeHET. [IpuMenenue 301m0ta Ha ocHOBE cBOMCTB. OJ0BO,
€ro CBOMCTBa U MPHUMEHEHHE. AJUIOTPONHS 0JIoBa: cepoe U Oesnoe 0510Bo. «ONOBIHHAA YyMay.
Hewmerannel. Ilonoxenue snemenToB-HemeramuioB B Tabnune /1. . MenneneeBa. biaropoansie



ra3pl. AjuiotTponus kuciaopoja. CpaBHEHHE CBOMCTB IIPOCTHIX BEIIECTB METANIOB M HEMETAJIIOB.
[IpencraButenu HemetamaoB. @ochop u ero awtoTponHbie Moaudukauu. CpaBHEHUE CBONCTB
oemoro u kpacHoro docdopa. Obmactu npumerenus gochopa. Cepa u o6macTu e€ TPUMECHEHHUS.
VYrneposa, ero amioTpomnHble MoaudHUKanuu (anMa3 u rpadur), uX CBOMCTBA M MPUMEHEHUE.
A3or, ero cBoiictBa u mnpumeHeHue. JlemoncTpauuu. Komiekuus MeTasioB M CIUIABOB.
Buneodparmentsl u cnaiinpl «MeTtamibl M CIUIaBbl B UCTOPHM 4ejoBeuecTBay. Kosutekius
«Uyryasl u cramm». Bugeodparmentsl u ciaiapl «XyIOKECTBEHHBIC M3JENUS M3 4YyryHa U
crann». Komnekuust usnenuii M3 aqioMUHHUS U €ro ciuiaBoB. BupeodparmeHThl U chaiiabl
«30510TO — Marepuajl IOBEJIUPOB M MHUpPOBbIE JeHbIM». Kosuieknus wusgenui U3 o0oBa.
Buneodparment «llasnue». Komnekuus HemeTamsioB — MPOCTHIX BemlecTB. BuaeodparmeHt
wi cinaiiny «Kucimopon — BemiecTBO ropeHusi U aeixaHus». [lomydenue Oenoro docdopa u
W3ydeHUEe €ro CcBOWCTB. BuaeodparmeHnTsl m chnaiasl «AsutoTponus yriepoaa». Moaenu
KPUCTANTHYECKUX PeIETOK anMasa u rpadura. Komnekius «AKTUBUPOBAHHBIN YTOJIb U 00JIaCTH
ero mnpumeHenusi». ['openue cepsl u ¢ochopa. Jlaboparopubie onbIThl. O3HAKOMIIEHUE C
KOJUIEKLIMEH METAJIJIOB U CIU1aBOB. O3HAKOMIIEHHUE C KOJUIEKIIMEW HEMETAIIIIOB.

I'naBa VII. Cnoxxuble BemecTsa

BanentHocTh. BaneHTHOCTH Kak CBOWCTBO aTOMOB OJIHOTO XHWMHYECKOTO AJEMEHTa
COEIMHATBCA CO CTPOrO OMPEAENIEHHBIM YHMCIOM aTOMOB JPYroro XMMHYECKOTO 3JIEMEHTA.
DJeMeHTBl C TMOCTOSIHHOM W TIEPEeMEHHOW BAJIGHTHOCTHIO. BBIBOJ (OpMYIBI COEOMHEHUsS IO
BajleHTHOCTH. Ha3BaHue coeauHeHuss 1o BaneHTHOCTH. Oxcuabl. OKcHIBI U CIOCO0
oOpa3oBaHusl MX Ha3BaHUU. OKCHJBI MOJIEKYJSIPHOTO U HEMOJIEKYJISPHOIO CTpoeHus. Poib
okcuioB B npupoae. [lapuukoseiii addekt. [IpeacraBurennu okcuaoB. Bona, yriekucislii ras,
okcun kpemuus(IV), umx cBoiictBa u mpumenenue. Kucnorel. Kucnore, ux coctaB u
knaccudukanusa. Kucnorel opranuyeckue W Heopranuueckue. HWuaumkatopel. Tabnuna
pactBopuMocTu. CoisiHas M CEepHas KUCIOThl, MX CBOWCTBA M NpuMeHeHue. OCHOBaHMSL.
OcHoBanusl, UX cocTaB U Ha3zBaHus. ['mapokcorpymnmna. OCHOBaHUS PAacTBOpPUMBIE (LIENOUH) U
HEpacTBOpUMBbIE. VI3MEeHEeHNEe OKpacKu MHIUMKATOPOB B IIEJIOYHOM cpene. ['mapokcuasl HaTpus,
KaJlug M Kanblus, uX cBoWcTtBa M npuMeHenwe. Comu. Conm, MX COCTaB M Ha3BaHUS.
PactBopumocTs coneii B Boge. XiopuJ HaTpus MU KapOOHAT Kajblus, UX CBOWCTBAa U
npumenenue. Knaccudukanus HeopraHM4ecKHX BellecTB. BemiectBa, ux kimaccudukanus u
MHoroo6pasue. [IpocTeie BemiecTBa: MeTalibl U HeMeTaibl. CIIOKHBIE BEIIECTBA: OKCHUDI,
OCHOBaHUs, KUCIIOTHI, coiu. JlemoncTpanuu. Komneknus okcunos. ["amenune n3Bectu. Bosronka
«cyxoro apaa». Komnexkuus ocHoBanuii. Komueknusa kucnot. Mi3MeHeHne oOKpacky MHIUKAaTOPOB
B IIEJIOYHON M KHcIOTHOM cpenax. [IpaBuno pa3baBneHus cepHoil kucioTel. OOyriuBaHue
OpTraHWYECKUX BEIIECTB U MAaTEPUAJIOB CEPHOM KUCIOTOM. Tabyiniia pacTBOPUMOCTH OCHOBAHUM,
KUCIOT U cojeil B Boje. Komutekuus coneid. JlaboparopHsle onbIThl. [IpomyckaHue BbIIbIXaeMOro
BO3JlyXa uepe3 U3BECTKOBYIO BoAay. lccrnenoBanue pacTBOPOB KHUCIOT HHIMKATOPAMHU.
HccnenoBanue pacTBOPOB LIEN0YEH HHINKATOPAMHU.

[TNTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMHUN HA
YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

JInaHOCTHBIE

B IIEHHOCTHO-OPHEHTAIMOHHOW cdepe — YyBCTBO TOPIAOCTH 3a POCCHUUCKYIO
XUMHUYECKYIO HAyKy, TYMaHU3M, OTHOIICHHUE K TPYIY, IIeIeyCTPEMICHHOCTb;

(dhopMHupOBaHKE IIEHHOCTH 3J0POBOTO U 0€30macHOr0 0Opasza KWU3HH; YCBOSHUE MPABHII
WHAVBUAYAILHOTO M KOJIJIEKTUBHOTO O€30MaCHOTO TMOBEICHHSI B UYPE3BBIYAWHBIX CUTYaIUAX,
YIPOKAOUIUX KU3HU U 3I0POBBIO JIFOIEH;

B TpyIoBOil cdepe — TOTOBHOCTb K OCO3HAaHHOMY BBIOOpY JlabHEHIIei
00pa3oBaTeNbHON TPAeKTOPUH;
B TO3HABATEIbHOM (KOTHUTHBHOM, MHTEIUIEKTyaJlbHOW) cepe — yMEHHE YIpaBlsATh

CBOEH MO3HABATEILHON AEITEILHOCTEIO.



(hopMUPOBaHHE OCHOB HKOJIOTMYECKON KYyIbTYphI, COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO 3KOJIOTMYECKOTO MBIIIICHUS, PAa3BUTHE ONBITA SKOJOTHYECKH OPUEHTHUPOBAHHOU
pedIIEKCUBHO-OIICHOYHON U MPAKTUYCCKOU JIesi- TETbHOCTH B KU3HECHHBIX CUTYAIIHSIX;

MertanpeameTHbie

YMEHHE CAMOCTOSITEIIBHO ONPEACTISTH IeJI CBOCTO 00YUEHUS, CTABUTh U ()OPMYIUPOBATH
Juisi ce0s HOBbIE 3a7aud B yu€0Oe U IMO3HABATENbHOW JESTEIbHOCTH, pPa3BHUBaThb MOTHUBBI U
MHTEPECHl CBOEH MO3HABATEIBHOW JEATEIbHOCTH;,; YMEHHUE CAMOCTOATENIBHO IJIAHUPOBATH ITYTH
JOCTHKEHHUS] 1eJield, B TOM 4HCIE aJbTepHATHBHBIC, OCO3HAHHO BBIOMpATH Haubosee
a¢dhekTuBHBIE CIOCOOBI pEICHUs YIeOHBIX U MO3HABATEIHHBIX 3a/1a4;

YMEHUE COOTHOCUTH CBOU JEHCTBUS C IUIAHUPYEMBIMU PE3YJbTaTaMH, OCYIIECTBIISTh
KOHTPOJIb CBOCH JESATEIILHOCTH B TPOIECCE OCTHKEHUS Pe3yibTaTa, OMPENessiTh CIOCOObI
NENCTBUI B paMKax MPeIOKEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTUPOBATh CBOU JCHCTBUS B
COOTBETCTBUU C U3MEHSIOLLECHCS CUTYyallUEH;

YMEHHE OLIEHWBAaTh MPABUJIBHOCTh BBIMIOJHEHUS Y4eOHOW 3aJauu, COOCTBEHHBIC
BO3MOXHOCTU €€ pEIICHUs; BJIAJICHUE OCHOBAMHU CAMOKOHTPOJIS, CAMOOLICHKH, NPUHATHA
pelieHui W OCYIIECTBIICHHS OCO3HAaHHOIO BbIOOpa B yueO- HOW U IO3HABATEIbHOU
JESTSIILHOCTH; YMEHUE ONPEENISTh TIOHATHS, CO37aBaTh 0000IICHHS, yCTaHABIMBATh AHAIOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEILHO BBIOMPATh OCHOBAHHS U KPUTEPUH Ui KiacCHU(pUKAILUH,
YCTaHABIUBATh PUUYUMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH JIOTUYECKOE  PACCYKICHHE,
YMO3aKII04YeHNe (HHIYKTUBHOE, IEAYKTUBHOE U 110 AHAJIOTUH) U JIEJIaTh BBIBOIBL;

YMEHHUE CO3/1aBaTh, IPUMEHATH U MPEe0OpPa30BBIBATH 3HAKU U CUMBOJIbI, MOJIEJIM U CXEMBI
JUTSI pEIIeHUs YUeOHBIX U IMO3HABATEIbHBIX 3a/1a4;

YMEHHE OpPraHU30BBIBATh YYEOHOE COTPYIHHUYCCTBO U COBMECTHYIO JIEATEIBHOCTH C
YUUTEJIEeM U CBEpCTHUKAaMU; paboTaTh HHIMBUIYaJIbHO U B TPYIIIE: HAXOAUTh O0IlIee pelieHue u
paspeniath KOH(MIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIUI M y4€éTa HHTEPECOB; (hOPMYIIUPOBATH,
apryMEHTHpOBaTh M OTCTAauBaTh CBOE MHEHUE;, YMEHUE OCO3HAHHO HCIIOJIb30BaTh PEUEBbBIC
CpPEACTBA B COOTBETCTBUM C 3aJa4€il KOMMYHHUKAIIUU ISl BBIPAXKEHUSI CBOUX YYBCTB, MBICIICH U
NOTPEOHOCTEH; MIAHUPOBAHUS M PETYISIUU CBOEH [EATENbHOCTH; BIAJECHUE YCTHOH H
MUCHbMEHHOW pEYbI0, MOHOJIOTMYECKON KOHTEKCTHOW peubio; (OPMHUPOBAHHE W PA3BUTHE
KOMIIETEHTHOCTH B O0JIaCTM  HUCHOJB30BaHUS  MH(GOPMAIMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTH; (POPMHUPOBAHKE U PA3BUTHE HKOJIOTUIECKOTO MBIIICHUSI, YMEHHE TIPUMEHSITh €T0 B
MO3HABATENbHON, KOMMYHHMKATHBHOW, COIMAIBHON TMpakTUKe M MpodeccHnoHaTbHOMI
OpHUEHTALIHNH.

[IpenmerHsbie

B mo3naBarenbHO# cdepe: maBaTh ONpENEICHUS H3YYCHHBIX MOHATHH: «XUMHUYECKHI
AIEMEHT», «aTOM», «HOH», «MOJIEKYJa», «IPOCThIE M CJOKHBIE BEIIECTBA», «BEIIECTBOY,
«xuMuueckas (GpopMmysay, «OTHOCHUTEIbHAs aTOMHAs Maccay, «OTHOCUTEIbHAsT MOJICKYJspHas
Macca», «BaJEHTHOCTBbY», «CTENEHb OKHUCICHHS», «KPUCTANIMYECKAs PEIIETKa», «OKCUIbDY,
KUCJIOTBI», «OCHOBAHU», «COJN», «aM(POTEPHOCTHY», «UHIUKATOPY, IEPHUOJIUUYECKUI 3aKOH,
«repuoaudeckas TaONHIa», «U30TOMbD), «XUMHUYECKas CBA3bY, <QIEKTPOOTPUIATEILHOCTDHY,
«XHMUYECKasi peaklus», «XUMUYECKOE YPAaBHEHHE», «TE€HETHYECKAas CBS3bY», «OKHUCICHHER,
«BOCCTAHOBIICHHEY, «AJIEKTPOJIUTHYECKAs JUCCOLMALMY, CKOPOCTh XUMUYECKON PEAKIIUN»;

onucatb  JEMOHCTPAallMOHHBIE M  CaMOCTOSITEIbBHO  MPOBEACHHBIE  XMMHYECKHE
HKCIIEPUMEHTBI; ONUCHIBATh W pa3iuyaTb H3YYEHHBbIE KJIACChl HEOPTaHMUYECKUX COEIUHEHUH,
MIPOCTHIE U CIIOYKHBIE BEMIECTBA, XUMHUYECKHE PEAKIINH; KJIACCU(UIIUPOBATH U3yUECHHBIE OOBHEKTHI
U SIBJICHUS,

JienaTh BBIBOABI W YMO3AKIIOUEHUS W3 HAOMIOACHUM, W3YYEHHBIX XHUMHYECKUX
3aKOHOMEPHOCTEM, NPOTrHO3UPOBATh CBOMCTBA HEU3YUYECHHBIX BELIECTB IO AaHAJIOTUU CO
CBOMCTBAMH W3YYCHHBIX; CTPYKTYpPHPOBAaTh M3YYCHHBIM MaTepual HM  XHUMHYECKYIO
uH(pOpMAIIMIO, TOJIYYCHHYI0 €3 JPYrMX HCTOYHHKOB; MOJAEITUPOBAThH CTPOCHHE AaTOMOB
AJIEMEHTOB 1-3 mepuoa0B, CTPOCHUE MPOCTHIX MOJIEKYIT;



B 11eHHOCTHO — OpUEHTAIIMOHHOM cdepe: aHATU3UPOBATh U OICHUBATH MOCIEACTBHS IS
OKPY’KaIOIIEeH cpeabl OBITOBOM W TMPOU3BOACTBEHHOUN ACATEIHHOCTH YEIOBEKA, CBSI3aHHOW C
nepepadoTKOM BELIECTB;

B tpynoBoii chepe: mpoBOIUTh XUMHUUYECKUIA SKCTICPUMEHT;

B cdepe Oe3omacHOCTH IKU3HENEATETBHOCTH: OKa3blBaTh IEPBYI0 MOMOIIL IIPU
OTpaBJICHMSX, OXKOTax M JPYruX TpaBMax, CBSI3aHHBIX C BEIIECTBAMH M J1AOOPATOPHBIM
000py/I0BaHUEM.



TEMATHUYECKOE INTAHUPOBAHUE

KommyectBo gacos

Ne /i HaunmenoBanue pasznenoB U TeM K N ONEeKTPOHHbIE (unpoBrie)
B POrPaMMBI Bcero OHTPOJILHBIC PaKTHHICCKHE o0Opa3oBaTesibHbIE PECYPCHI
paboThI paboThI
1 [IpenMer XuMHM U METOIBI €€ 4 1 Bubnunoreka
W3y4YCHUS I{OK https://m.edsoo.ru/7f41837¢
) Ctpoenue BemIeCTB U HX ) bubnuoteka
arperarHble COCTOSIHUS I{OK https://m.edsoo.ru/7f41837¢
3 CMecH BEIIECTB, UX COCTaB 5 1 bubnuoreka
I[TOK https://m.edsoo.ru/7f41837¢
4 ®uznyeckue SBJICHUS B XUMHH | 3 2 bubsmorexa
IHOK https://m.edsoo.ru/7f41837¢
5 CoctaB BemecTB. XUMHUYECKHE 5 1 bubnuoreka
3HAKH U YOPMYIIBI ITOK https://m.edsoo.ru/7f41837c¢
6 [IpocTrie BemecTBa 4 bubsmotexa
IHOK https://m.edsoo.ru/7f41837¢
7 CII0’KHBIE BEIIEeCTBA 11 1 Enbmorexa
IHOK https://m.edsoo.ru/7f41837¢
Hroro 34 2 4




ITIOYPOYHOE IIVNIAHMPOBAHUME

KonuuectBo uacoB

Jlara DJIEKTPOHHBIE nugpoBbie
Ne i/t Tema ypoxka Beero Kontposba | [Ipaktruecku W3ydeHHs 06pa3 (I))BaTeJ'IBHBI & pecypchr Pp
ble paboThl | € PabOTHI
1 [Ipenmer xumuu 1 Bubmiorexa
LOK https://m.edsoo.ru/ff0d210c
) SBneHMs, MPO- HUCXOASIIUE C 1 bubnmoreka
BEIIIECTBAMHM LIOK https://m.edsoo.ru/ff0d227e
3 HaGntonenue u SKCiepuMEHT B 1 bubnuortexa
XUMUH IHOK https://m.edsoo.ru/ff0d23dc
[TpakTnueckast pabora  Nel
4 «3HAKOMCTBO C JIaDOpaTOPHBIM 1 1 bubnmnoreka
000pyTI0BaHUEM. [IpaBuia LOK https://m.edsoo.ru/ff0d26ca
TEXHHUKHU 0€30MaCHOCTH
5 Crtpoenue BelecTs 1 bubamorexa
IHOK https://m.edsoo.ru/ff0d28c8
6 ArperaTHble COCTOAHMA | | bubnmnoreka
BEIECTB ITOK https://m.edsoo.ru/ff0d2a6c
7 YucTsie BeleCTBa U CMECH 1 bubnmnoreka
OK https://m.edsoo.ru/ff0d2be8
3 I'azoBBIE CMECH 1 bubnuorexa
HOK https://m.edsoo.ru/ff0d2a6c
9 MaccoBast 10511 paCTBOPEHHOTO 1 bubnuoteka
BEIICCTBA LIOK https://m.edsoo.ru/ff0d2d50
[Tpaktuyeckas pabora Ne 2
10 «ITpuroroBnenue pactBopa C 1 1 bubnuoteka
OnpeAcNIEHHON MaCCOBOM J0JIEN HOK https://m.edsoo.ru/ff0d2eae
pPacTBOPEHHOTO BEIIECTBA
11 MaccoBas 101 ipuMecen 1 bubnuoteka
IHOK https://m.edsoo.ru/ff0d323c
12 Hekoropsie CTOCOOBI 1 bubnuoteka

pasziesieHus: cMecei

IIOK https://m.edsoo.ru/ff0d350¢




JIMCTHILIALMSL, WM TeperoHKa.
[Ipaktnyeckas pabora Ne 3

13 «BrIpammBaHme KPHCTAIIOB Bubmorexa
patt p 3 LIOK https://m.edsoo.ru/ff0d5230
COJIN» (TomarHum
SKCTICPUMEHT)
14 [TpakTuueckass pabdora Ne 4 bubnuorexa
«OuncTKa TOBapEHHOM COTH I[OK https://m.edsoo.ru/ff0d37fa
15 XUMHYECKHE DIIEMEHTHI Bubmnoreka
LOK https://m.edsoo.ru/ff0d3al6
Xumuueckue 3Hakud. Tabmuia
16 XuMuueckux snemeHToB . U bubmorexa
B LIOK https://m.edsoo.ru/ff0d3b88
Menneneena
IIOK https://m.edsoo.ru/ff0d5708
MOJICKYJISIpHASI MACChl
) L On IHOK https://m.edsoo.ru/ff0d3f34
KOHTPOJILHOH paboTe
19 EICI)EZE:IEM;? 65"336; Ti CJ:;_)CCI/II bubmorexa
H ' IIOK https://m.edsoo.ru/ff0d40c4
XuMudeckass CHMBOJIHKAY
20 MeTtansl bubnunoreka
OK https://m.edsoo.ru/ff0d4290
| e
P 7 LIOK https://m.edsoo.ru/ff0d448e
KOH(pepeH1us)
2 HemeTaminr bubnunoreka
IHOK https://m.edsoo.ru/ff0d4614
e
P i LOK https:/m.edsoo.ru/ff0d497a
KOH(epeHI1Hs)
24 BanenTHocTh Bubmunoreka

IIOK https://m.edsoo.ru/ff0d4790




75 Okcuusl 1 Bubnuoreka
OK https://m.edsoo.ru/ff0d4c4a
26 [IpeacraButenu okcuaoB (YpOK 1 bubnuorexa
— y4eHHuecKasi KoH(epeHus) IHOK https://m.edsoo.ru/ff0d4ae?2
7 Kucnotsl 1 bubnuoreka
LOK https://m.edsoo.ru/ff0d4dd0
73 [IpenacraButenu kucior (ypok 1 bubnuorexa
— ydeHHuecKasi KoH(epeHus) [HOK https://m.edsoo.ru/ff0d4dd0
29 OcHoBaHus. [IpencraBurenu 1 bubnmoreka
OCHOBaHHI IIOK https://m.edsoo.ru/ff0d50d2
30 Comu 1 bubnmmoreka
IHOK https://m.edsoo.ru/ff0d4dd0
31 [TpencraButenu conelt (ypok — 1 bubnmnoreka
yueHudeckasi KoHpEepeHIus) HOK https://m.edsoo.ru/ff0d4{42
3 Krnaccudukanus 1 bubnmoreka
HEOPTraHWYECKUX BEIIECTB LOK https://m.edsoo.ru/ff0d542e
3 | omomme T tacon | Bubmorexa
9 HOK https://m.edsoo.ru/ff0d55a0
HEOPTaHUYECKUX COCTUHCHUIN
AHann3 KOHTPOJBHON pPabOTHI.
34 [Togsenenue wurtoroB yudeOHoroO | 1 Brbmiorexa
rona IIOK https://m.edsoo.ru/ff0d5708
OBIIEE KOJIMYECTBO YACOB IIO 34

ITPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YYEGHBIE MATEPUAJIBI JIJIS1 YUHEHUKA

Xumums, 7 wnacc/ T'abpuenssH O.C., OctpoymoB WN.I'., CnagxoB C.A., AKIHMOHEpPHOE OOIIECTBO
«M3marenscTBO «lIpocBemenne»

METOANYECKHUE MATEPUAJIbI AJI1 YUUTEJA

1. O.CTabpuensn, C.A.CnagkoB. Xummus. Paboune nporpammel. Ilpeamernas nuHUS y4eOHHMKOB
C.l'abpuensna, M.I'.OctpoymoBa, C.A.CnankoBa 7 kiI. YdyeOHOe mocoOuwe s oOpa3oBaTeIbHBIX
opranuzanuii. 2023r

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETU MHTEPHET
1. Poccuiickas snekTpoHHas mkoda. - https://resh.edu.ru/
2. "Anxumuk" - http:/alhimik.ru
3. Kypnan «Xumust u %u3Hb» - https://hij.ru/
4. [Tonbopka auTepaTypsl o XuMuu - http://c-books.narod.ru/
5. Xypnan " 1 cenrs6ps" - https://1sept.ru/
6. Madoypok - https://iu.ru/video-lessons
7. COOpHUK cTaTeil 0 XUMUYECKUX AIEMEHTaX, UJUTIOCTPUPOBAHHBIN OMHCAHUEM KCIIEPUMEHTOB. -
http://www.periodictable.ru
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