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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma o xumun paszpadorana B coorserctsuu ¢ ®I'OC OO0,
YTBEPKIAEHHBIM MpruKazoM Munucrtepctsa npocsemmenns PO ot 31.05.2021 Ne287 ¢ yuetom
®OIT 00O, yrBepxaeHHoM nprukazoM Munucrtepcra npocsemenus PO or 18.05.2023
Ne370.

[IporpamMma mo xumuu Oa€T TPEACTaBICHHE O LENsIX, oOmmiell cTparernu OOy4YeHHs,
BOCIIUTAHUSI M Pa3BUTHUsI 0OyYarOUIMXCsl CpPelCcTBAaMU y4eOHOro mpeaMera, yCTaHaBIMBAET
00s13aTeNbHOE PEIMETHOE COAepKAHKE, TPEIyCMaTPUBACT pacIpeieNiCHHE €ro Mo KilaccaM U
CTPYKTYpUPOBaHHE IO pasjeinaM W TeMaM [porpaMMbl [0 XUMHUHU, OIpPENeIsieT
KOJIMYECTBEHHBIE U KAUEeCTBEHHBIC XAPAKTEPUCTHKU COJECPKAHUS, PEKOMEHIYEMYIO
MOCJIEIOBATEIBLHOCTh M3YUYCHUS] XUMHHM C YUYETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBsI3€H, TOTUKU y4eOHOTO Mpoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYaromnuXCsl, ONpeesieT
BO3MOYKHOCTH TpeAMETa JJIA pealu3ali TpeOOBaHUN K pe3yJbTaTaM OCBOEHHS OCHOBHOMU
00pa3oBaTeNbHONM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaK¥kKe
TpeOOBaHUI K pe3yiabTaTaM OOyuYeHHUs XMMHM Ha YpOBHE Li€Jed HM3yueHHUs IpeaMmera M
OCHOBHBIX BHUJIOB y4€OHO-TIO3HABATEIbHON MAESITENBHOCTH OOY4YarOIIErocs IO OCBOCHMIO
y4eOHOTO CO/IepKaHUSI.

3HaHWE XMMUU CITY>KUT OCHOBOH 7151 POPMUPOBAHUSI MUPOBO33pEHHUS 00yHarOIIerocs, ero
NPEACTABICHU O MaTepUaIbHOM E€IMHCTBE MHpPA, BAXKHYIO POJIb UTPAIOT (popMUpyemble
XMUMHEW NPEJCTaBICHUS O B3aMMOIIPEBPALIEHUSAX HHEPrUM U OO0 SBOJIONUHN BELIECTB B
IpUpOJIE, O MyTSAX PEHICHUs I00AIBbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOM, TMHUIEBOM M HOKOJOTHYECKON Oe30MacHOCTH, MpodiieM
3JIpaBOOXPaHEHUSI.

N3ydenne xumuu:

CIIOCOOCTBYET peau3alMi BO3MOXXKHOCTEH JUIsi camMopa3BUTUS W (HOPMHUPOBAHMS
KYJbTYpPBI JINYHOCTH, €€ 0011ell U PyHKIMOHATBHON IrPaMOTHOCTH;

BHOCHT BKJIaJ B (GOPMUPOBAHHUE MBIIIEHUS U TBOPUYECKUX CIOCOOHOCTEN 00yUaromuxcs,
HAaBBIKOB HUX CaMOCTOSITENIbHOW y4yeOHON  NEATEeNbHOCTH, JKCHEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOIUMBIX KakK B TIOBCEJHEBHOM JKHU3HHM, TaKk WU B
npo(hecCUOHATIBHOM J1eATEIbHOCTH;

3HaKOMUT CO CHEIU(PUKON HAyYHOTO MBIIUICHHS], 3aKJIaJbIBAET OCHOBBI LEJIOCTHOTO
B3IJIsiJa HA EAMHCTBO TMPUPOALI M 4YEJIOBEKa, SIBISIETCS OTBETCTBEHHBIM JTalloM B
(GbopMHpPOBaHUU €CTECTBEHHO-HAYUYHON TPAMOTHOCTH 00YYaIOIUXCS;

CocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-HAyYHBIM
3HaHUAM, K TMPHUPOJE, K YEOBEKY, BHOCHUT CBOM BKJaJ B SKOJOTHYECKOE 00pazoBaHUE
0o0ydJaronmxcsi.

JlanHble HarpaBieHUs B 00yUYE€HUH XUMHHM 00ecreunBaroTcs crnenu@uKo comepx aHus
y4eOHOIro NpeaMeTa, KOTOPBIN SIBISETCS MEeAarornyeckd aJanTHPOBAHHBIM OTpPAKEHUEM
0a30BOM HayKH XMMUHU Ha ONIPEACIEHHOM 3Tare e€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs OPUEHTUPOBAH HA OCBOCHHUE
00y4aroUMMUCs CUCTEMbI IEPBOHAYATIbHBIX TOHATHI XUMUHU, OCHOB HEOPraHMYECKON XUMUU
Y HEKOTOPBIX OTAEJbHBIX 3HAUMMbIX OHATHI OPraHUYE€CKON XUMUU.



CtpykTypa coaepKaHusl MPOTPaMMBbI TT0 XUMHH CHOPMHPOBAHA Ha OCHOBE CHCTEMHOTO
noaxona kK e€ m3yueHuto. CoaepikaHne CKIIAIbIBAETCS U3 CUCTEMBI MIOHATHA O XUMHUYECKOM
AJIEMEHTE M BEUIECTBE M CHUCTEMbl MOHATHM O XMMHUYECKOW peakiuu. O0e 3TH CHUCTEMBI
CTPYKTYPHO OPraHHU30BaHbl MO MPUHIHUITY MOCIEIOBATEIBHOIO PA3BUTHS 3HAHUN HA OCHOBE
TEOPETUUECKUX MPEACTABICHUA PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHUS KaK OCHOBHI BCETO €CTECTBO3HAHMS,

— Ilepuoanyeckoro 3akona [[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YU€HHUS O CTPOCHUH aTOMa U XMMHYECKOU CBSI3H;

— IIPEICTaBICHNUN 00 AIMEKTPOTUTHICCKOM TUCCOITUAITNHN BEIIECTB B paCTBOpax.

Teopernyeckue 3HAHWS PACCMATPUBAIOTCS HA OCHOBE SMIHMPHUYECKH IOTYYEHHBIX U
OCMBICIICHHBIX (D)aKTOB, Pa3BHBAIOTCS IOCIECIOBATEIHLHO OT OJHOTO YPOBHS K JIPyromy,
BBITIOJTHSSI PYHKITUU OOBSICHEHUS W MTPOTHO3UPOBAHUS CBOWCTB, CTPOCHHUS U BO3MOXKHOCTEH
MPAKTUYECKOTO MPUMEHEHUS U TIOJTyYECHHS U3y4YaeMbIX BEIIECTB.

OcBoeHue mporpaMmbl MO XHUMHH CHOCOOCTBYET (OPMHUPOBAHUIO MPEICTABICHUS O
XUMHUYECKON COCTaBIIAIONICH HAy4YHOM KapTUHBI MHpa B JIOTHMKE €€ CHUCTEMHOW MPUPOJIBI,
IIEHHOCTHOTO OTHOIICHHSI K HAyYHOMY 3HAHUIO W METOJaM IO3HaHUS B Hayke. M3ydeHue
XUMUHU TIPOUCXOJIUT C TIPUBJICUCHUEM 3HAHMHA W3 paHee M3YUYCHHBIX yUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buosorus. 5—7 knacce» u «Pu3uka. 7 Kirace».

[Tpu n3yueHun XUMUHU MPOUCXOAUT (POPMHUPOBAHNE 3HAHNN OCHOB XUMUYECKON HAYKH KaK
00JITaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOW ACSITCIBHOCTH YeIOBEKa M Kak
OJTHOTO W3 KOMITOHEHTOB MHPOBOM KYJBTYpHl. 3ajada y4eOHOTO MpeaMeTa COCTOUT B
(bopMHpPOBAaHUU CUCTEMbI XUMHUECKUX 3HAHUN — BaXKHEHIINX (PaKTOB, MOHATUN, 3aKOHOB U
TEOPETUUYECKUX MOJI0KEHUM, TOCTYITHBIX 0000IICHII MUPOBO33PEHYECKOTO XapaKTepa, A3bIKa
HAyKH, B TPUOOIIEHUH K HAYYHBIM METOJIaM TTO3HAHUS MPU U3YYCHUH BEIIECTB U XUMUYECKHUX
peaknuii, B (GOPMHUPOBAHUN W PA3BUTHH IMO3HABATEIBHBIX YMEHUN W WX NPUMCHCHHUH B
y4eOHO-TIO3HABATEILHON W y4eOHO-MCCIIEIOBATEILCKON ACATEIBHOCTH, OCBOCHHH TTPABUI
0e301macHOro o0paIieHus ¢ BEIeCTBAMH B ITOBCEHEBHOM KU3HHU.

[Ipy u3ydyeHUn XMMUU Ha YPOBHE OCHOBHOTO 0OIero oOpa3oBaHMs Ba)XKHOE 3HAUCHUE
pUOOpENH TaKKue 1eJn, Kak:

— (hopMHUpOBaHNE UHTEIICKTYATbHO PA3BUTON JTUYHOCTH, TOTOBOM K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CAMOCTOSITCIIBHOMY TMPHUHSATHIO PEIICHUH, CIIOCOOHOW aIanTHPOBATHCA K
OBICTPO MEHSFOIITUMCS YCIIOBUSIM JKU3HU;

— HaNpaBJICHHOCTh OOYy4YEHUS Ha CHUCTEMATHYECKOE MPUOOIICHHE OO0YyJalomuxcs K
CaMOCTOSITEJIbHON  TTO3HABATEIPHOW  JCSITCIIBHOCTH, HAyYHBIM METOJaM  IO3HAHUSA,
(GOpMHPYIONUM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— o0ecrieueHre yCIIOBUM, CIOCOOCTBYIOIIUX MPHOOPETCHHIO OOYYarONTUMUCS OIIbITA
Pa3HOOOpa3HOW NEeITeIbHOCTH, TTO3HAHUS H CAaMOTIO3HAHUS, KITFOUCBBIX HABBIKOB (KITFOYEBBIX
KOMITETCHIINH ), IMEIONTUX YHUBEPCATHLHOE 3HAUCHHE JIJIS1 Pa3IMYHBIX BUJIOB JACATEIBHOCTH;

— ¢opmupoBanue o01IeH (YHKIIMOHATFHON M €CTeCTBEHHO-HAYYHOU TPaMOTHOCTH, BTOM
YHUCJIe YMEHUN OOBSCHATH M OIEHUBATH SBJICHUS OKPYIKAIOIIETO MUPA, UCTIONB3Ys 3HAHUS U
OTIBIT, TIONYYCHHBIC TPHU HW3YUYEHUW XHMHH, MPUMEHATh WX TPU pPEIIeHUH MnpobdiieM B
IIOBCETHEBHOM KU3HU U TPYAOBOU ESATENBHOCTH;



— ¢opMupoBaHHe Yy OOyYalOMUXCS TyMaHUCTUYCCKUX OTHOIICHHWH, ITOHUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUU ISl BEIPAOOTKH IKOJOTHUYECKH IEIeCO00pa3HOTO TTOBEACHUS
B OBITY M TPYJOBOM ACATEIHHOCTU B IEJSAX COXPAHEHUS CBOETO 3I0POBBS U OKPYKArOIIEH
PUPOTHOU CPEBL;

—pa3BUTHE MOTHBAIIMU K O0YYECHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO HCAMOBOCTIHTAHHIO
Ha OCHOBE YCBOCHHUS OOIIEYEITOBEUECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npo IS ¥ HAMIPaBICHHOCTH JTATbHEHIIIETO OO0y YCHHSI.

OO6m1ee YKMCiIO YacoB, OTBEAEHHBIX JUIS U3YYCHHUS XMMUU Ha YPOBHE OCHOBHOI'O OOIIETO
obpasoBanms, coctapisieT 136 gacoB: B 8 kimacce — 68 gacoB (2 yaca B HefeN0), B 9 kiacce —

68 yacoB (2 Jaca B HE/ICIIO).

YMK:

1. Xumus, 8 xkmace/ Pymsutuc I'.E., ®enpiman @.I'., AxuuoHnepHoe 0OIIEeCTBO
«M3marensctBO «IIpocBemenne»

2. Xumus, 9 knacce/ Pymsutuc I'.E., ®eapaman @.I'., AknnuoHepHoe OOIIECTBO
«M3natenbcTBO «IIpocBenieHue»



COJEP KAHUE OBYYEHUA

8 KIIACC

IlepBoHaYa/IbHbIC XMMUYECKUE IIOHSATHSA

[Ipenmer xumun. Poib XxuMuM B KW3HU 4YENOBEKa. XHMHUS B CHCTEME HaykK. Tema u
BemiecTBa. DHU3NUECKHE CBOMCTBA BEHIECTB. ArperatHoe cocrossHue BemiectB. [lonsitue o
METO/IaX MO3HaHUA B XuMuUU. YucTele BemiecTBa U cMecu. CriocoObl pa3ieieHus: CMeceu.

ATOMBI U1 MOJEKYJbl. XUMHUYECKHE 3JeMEHThl. CHMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[IpocThie U CIOKHBIE BEMIECTBA. ATOMHO-MOJEKYJISIPHOE YUCHHE.

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHMX DJIEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BewlecTB. (OTHocuTeNnbHass aroMHass wmacca. OTHOCHUTENbHas
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMMUYECKOTO 3JIEMEHTA B COEIUHEHHUH.

KomnuectBo BemectBa. Moisb. Moisipaass Macca. B3anMocBsi3b KoJIMuecTBa, Macchl U
YHCJia CTPYKTYPHBIX €MHHUI] BemecTBa. Pacuérel mo hopmyiaM XUMHUYECKUX COSTUHEHUM.

@u3NYeCKUEe U XUMUYECKHUE SIBICHUA. XUMHYECKas peakuus M €€ MNpU3HAKU. 3aKOH
COXpAaHEHUS MacChl BEIIECTB. XuUMHYecKue ypaBHeHus. Kriaccudukammss XUMHUYECKUX
peakiui (CoeMHEHUsI, pa3IOKEHHUs, 3aMeIlIeHUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHYECKOW MOCYJIOH, MpaBuiaMu pabOThl B J1a0OpaTOpuu U MpUEMaMu
oOpailieHus ¢ 1a0opaTopHbIM 000PYyA0BaHUEM, U3YUCHHUE U ONMUCAaHUE (PU3HYECKUX CBOMCTB
00pa3Io0B HEOPraHUYECKUX BEIIECTB, HaOMI0AeHUE PU3NUECKUX (IJIABJICHUE BOCKA, TassHUE
JbJa, pacTUpaHUe caxapa B CTyIKe, KUIICHHE W KOHICHCAIIMsI BOJIbI) M XUMHUUYECKHUX (TOpeHue
CBEUYM, NMPOKAJIMBAHHE MEIHOW MPOBOJOKU, B3aUMOJAEIHCTBHE MeJa C KHUCIOTOM) SIBICHUH,
HaOJII0/ICHNE U OTIMCAHKE MPU3HAKOB MMPOTEKAHUS XUMUUECKUX PeaKIuil (pasyioKeHre caxapa,
B3aMMOJIEUCTBHE CEPHOM KUCIOTHI C XJIOPUAOM Oapus, paznoxxenue ruipokcuaa meau (1I) npu
HarpeBaHUM, B3aUMOJICUCTBHE *kene3a ¢ pactBopoMm conu meau (II), m3zydenune cmocob6oB
paszeneHusi CMecei: ¢ MOMOIIbI0 MarHurta, (uiIbTPOBAHUE, BhIMApUBAHUE, TUCTUIUIALINS,
xpoMarorpadusi, TPOBEICHWE OYUCTKH TIOBAPCHHOW COJIM, HAOIIOJEHUE U OIHUCAHUE
pEe3yJIbTAaTOB MPOBENCHHUS OMbITA, WILUTFOCTPUPYIOUIETO 3aKOH COXPAaHEHHUS MAacChl, CO3JaHHe
MoJieel MOJIEKYT (IIapOCTEPIKHEBBIX ).

BaxHeHue npeacTaBuTe/ M HEOPraHMYEeCKUX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucmopoa — 3eMeHT U pOCTOE BEMIECTBO.
Haxoxaenue kuciopoma B mnpupoae, (PU3MUECKUE U XUMHUUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcuapl. Ilpumenenue kucinopoga. CrocoObl MOJyYEHUsS KHUCIOpOJa B
Ja00paTOpUU U MPOMBIILICHHOCTH. KpyroBopoT kucioposia B nmpupoje. O30H — auioTponHas
MOIU(DHUKAIIHAS KACIIOPO/Ia.

TeroBo#t >(ppeKkT XUMHUUYECKOW peakinu, TEPMOXMMHYECKUE ypaBHEHUS, HK30- U
SHAOTEPMUYECKHE pPEAKIUU. TOIIMBO: Yyrojib U METaH. 3arpsi3HEHUE BO3AyXa, YCUJIEHUE
NapHUKOBOTO 3 (dekTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — nsnemeHT W mpocToe BemecTBO. HaxokneHue Bomopola B MPHUPOJIE,
bu3NYecKue 1 XUMUYECKHUE CBOWMCTBA, TPUMEHEHHE, CIOCOOBI MmoyyeHus. KucimoTsl u comu.

MonsipHbiii 006EM Ta30B. PacuéThl 0 XUMHUYECKUM YPABHEHUSIM.



@dusnueckne cBOWCTBAa BOAbI. Boxa kak pacrtBoputens. PactBopel. Haceimenneie n
HEHACBIIIEHHbIE PACTBOPBI. PacTBOpMMOCTH BelIeCTB B BoAe. MaccoBas J0Jisl BELIECTBA B
pactBope. XUMHUYECKHE CBOMCTBA BOAbL. OCHOBaHHUs. POib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopot Boabl B IpupoJe. 3arpsA3HEeHUe NpUpoaHbIX BoA. OXpaHa U OYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus neopranmdeckux coemuHeHnid. Oxcuawl. Knmaccudukanuss OKCHIOB:
coneoOpa3yromue (OCHOBHBIC, KHUCIOTHBIE, aM(pOTEpHBIE) M  HECOJIECOOpa3yIOIIHE.
Homenknatypa okcuaoB. PuU3NUECKHE U XUMHYECKHE CBOMCTBA OKcuAOB. llomydyeHue
OKCH/JIOB.

OcHoBanus. Krnaccudukamuss OCHOBaHMA: IMEIOYM W HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBannil. Ou3zndeckne U XUMHYECKUE CBOMCTBA OCHOBaHWU. [lomyuenue
OCHOBAHUHU.

Kucnotel. Knaccudukanus kucinor. Homenkiarypa kucinoT. @U3nyeckue U XuMHUYECKUE
cBoicTBa KucnoT. Psan aktuBroctu metasuioB H. H. bekerosa. [lonyuenune kucuor.

Comu. Homenkiarypa cosieii. @U3nyecKkue U XMMHYECKUE CBOMCTBa cosel. [lomyuenue
coJei.

['eHeTnyeckas CBSI3b MEK/y KJIaCCaMH HEOPraHUYECKUX COETMHEHMUIA.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeJIeJICHUE COICPKAHUsS KUCIOPO/ia B BO3yXe, MOIyYeHHE, COOMpaHHue,
pacro3HaBaHHe M U3YYEHHUE CBONCTB KHCIOPOJa, HAOMIOACHUE B3aMMOJICUCTBUS BEUIECTB C
KHCIIOPOJIOM U YCIIOBHUSI BOZHUKHOBEHHS M TIPEKpaIleHus: ropeHust (1moxkapa), 03HaKOMIICHHUE
¢ oOpasllaMu OKCHIOB W ONKMCAaHUE MX CBOMCTB, MOJIyd€HHE, COOMpaHUEe, paclo3HaBaHUE U
W3YUYEHHUE CBOICTB BOJIOpoJia (TOpeHHe), B3auMmojieicTBue Bojopoaa ¢ okcuaoM meau (II)
(BO3MOXXHO  HKCIIOJIb30BAaHHWE  BHJIEOMATEpHAIOB), HAONIOJEHHE OO0Opa3loB  BEIIECTB
KOJIMYECTBOM | MOJb, UCCIEIOBAHHE OCOOEHHOCTEH PACTBOPEHHS BEIIECTB C PA3TMUYHOMN
pacTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C  ONPEACIEHHOW MAacCOBOM  JOJIEH
pPacTBOPEHHOTO BEUIECTBA, B3aUMOJEHCTBUE BOABI C METalIaMU (HAaTPUEM U KaJbIHUEM)
(BO3MOKHO HCIIOJIb30BaHUE BHUACOMATEPHAIOB), MCCIIEA0BaHUE 00pa3ll0B HEOPTraHUUYECKUX
BEII[ECTB PA3JIMYHBIX KJIACCOB, HAOJIOJICHUE U3MEHEHUSI OKPACKU MHANKATOPOB B PACTBOpAx
KHCJIOT W IIeJover, m3ydeHue B3ammojneicTBus okcuma meau (II) ¢ pactBopoM cepHoi
KUCJIOTBI, KHCJIOT C METaJUlaMHU, PEAKIMN HEUTpaau3alyu, MOJYUYCHUE HEPACTBOPUMBIX
OCHOBaHUM, BBITECHEHHE OJHOTO MeETaUla JAPYTUM W3 pPacTBOpa COJIM, pPEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «BaxkHelme Ki1accel HEOPraHMYECKUX COEAUHEHUIN.

Iepuonuueckui 3axkoH u Ilepuognuyeckasi cucrema xumudeckux djiemeHTon 1. .
Menpgeneena. Crtpoenne aTOMOB. Xumuyeckas CBAA3b. OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHbIE PEeaAKIIUN

[lepBble TOMBITKK KIacCUPUKAIIMKU XUMHYECKUX dJieMeHTOB. [loHsTne o rpymnmax
CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbl, TaJOreHbl, UHEPTHHIC
rasbl). DJIEMEHTHI, KOTOpPbIe 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUIPOKCHUJIBI.

ITepnonnueckuii 3akoH. I[lepumommyeckass cucrema xumudeckux s3meMmeHToB [ U.
MenneneeBa. KopoTkonepuoaHass u ajuHHONEepuoaHas ¢opmbl [lepuoandeckoit cuCTEMBI
xumuuecknx diemeHToB . M. MenpaeneeBa. Ilepuoasl u rpynmbl. DU3MYECKUil CMBICI
MOPSAIKOBOI0 HOMEPA, HOMEPOB MEPUOAA U IPYMIIbI JJIEMEHTA.



Crpoenne aromoB. CocraB artoMHbIX sjuep. HM3otombl. JOnextpoHsl. CtpoeHHe
AJIEKTPOHHBIX 000J0YeK aToMOB MepBbIX 20 XUMHUYECKHX 3JIeMEHTOB llepuomnueckoit
cucremsl /. 1. MenneneeBa. XapakTepucTUKa XMUMUYECKOTO 3JIEMEHTA IO €0 MOJIOKEHUIO B
[Tepuomnueckon cucreme . 1. Mennaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XMUMHYECKUX 3JIEMEHTOB, METAJUIMUYECKUX
Y HEMETAJUTMYECKUX CBOMCTB IO TPYIIIIAM U EPHUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX AJIEMEHTOB
JUISL Pa3BUTHUS HAYKU U npakTUKU. [[. 1. MenaeneeB — yd€HbIN U TpaXKIaHUH.

Xumuyeckass  cBa3b.  KoBasieHTHass ~ (moOJisipHas W HEMOJSIpHAsi)  CBS3b.
DIIEKTPOOTPULIATEILHOCTh XUMHUUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenp  okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. lIpomeccsl
OKHUCJIEHUS U BOCCTAHOBJIEHNA. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4deHUue 00pa3IoB BEIIECTB METAJUIOB M HEMETAJIOB, B3aUMOJICHCTBUE THIIPOKCHIA
[MHKA C PAaCTBOPAMHU KUCJIOT U IIEJIOYEH, TPOBEAECHUE OIBITOB, WUTFOCTPUPYIOLIUX TPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUi (TOPEHUE, PEAKIIUU Pa3JIOKEHHUS, COCAMHEHNUS).

Mescnpeomemnbnie ceasu

Peannsanust MEeXIpeIMETHBIX CBA3EH MPU U3YYEHUN XHUMHUH B 8 KJIACCE OCYIIECTBISAETCSA
yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX TIOHATUM, TaK W TOHATHUH,
ABJISIFOIIUXCS CHCTEMHBIMU ISl OTJIENIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TMOHATHUS: HAy4HbIH (DAaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHanu3, CUHTE3, Kiaccu(uKauus, MEePUOJAUYHOCTb, HAONIOACHHE, DKCIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHHE.

@dusnka: Marepus, aToM, OJJEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKJIHA, H30TOIIbI,
PaINOAKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUECKHUI 3apsij, BEHIECTBO, TEJO, 00BEM, arperaTHoe
COCTOSTHUE BEILIECTBA, ra3, PU3NUecKrue BEIUYUHBI, CAMHUII U3MEPEHUsI, KOCMOC, TJIAHETHI,
3BE31b1, CoHIIE.

buonorus: horocunTes, npixanue, ornocdepa.

['eorpadusi: armocdepa, rtumpocdhepa, MUHEpadbl, TOPHBIE TOPOJABI, TOJE3HBIC
MCKOMAaeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYECKasl peaKUMs

Ilepuonnueckuit 3akoH. Ilepuommueckas cucrema XuMH4YeCKHX diaeMmeHToB J[. WM.
MenpaeneeBa. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHWHM CBOWCTB XMMHUYECKHX
AJIEMEHTOB TEPBBIX TPEX MEPHOMOB, KalUsl, KAJIbIUI U UX COCIMHEHUU B COOTBETCTBUM C
MTOJIO’KEHHUEM 3JIEMEHTOB B [leproanyeckoi cucTeEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUJIBI XUMHUYECKOW CBSI3U. THUMBI KPUCTAJUIMYECKUX PEUIETOK,
3aBUCUMOCTh CBOMCTB BEILECTBA OT THIA KPUCTAJUIMYECKON PEUIETKH U BUJA XUMHUUYECKOU
CBSI3H.



Knaccudukanus u HOMEHKJIAaTypa HEOPraHMYECKHUX BEIIECTB. XMMHUYECKHUE CBOMCTBA
BEILECTB, OTHOCSIIUXCS K PAa3IMYHbIM KJIaCCaM HEOPTaHUYECKUX COEAUHEHUN, TeHETHUECKast
CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanysa XuMrudeckux peakiuii Mo pa3audHbIM IpU3HaAKaM (IO YUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(PdeKTy, M0 HU3MEHEHHIO CTeleHen
OKHUCJIEHUSI XUMHUYECKHUX 3JIEMEHTOB, IO 0OPAaTUMOCTH, M0 YYaCTHIO KaTaau3aropa). JK30- U
HAOTEPMUYECKUE PEAKLINN, TEPMOXUMUYECKUE YPABHEHUSI.

[Tonsitue o ckopocTu xumudeckon peakuuu. [loHstue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [[oOHATHE O rOMOTEHHBIX U TE€TEPOTCHHBIX peakuusax. [lonsarue o
katanu3e. [loHsTne O XMMHYecKOM paBHOBecHH. PaKTOphI, BIUAKOLIIME HA CKOPOCTh
XUMHUYECKOHN pPEeaKIUU U MOJO0KEHHE XUMUYECKOTO PABHOBECHSL.

OKHCIIUTENPHO-BOCCTAHOBUTEIBHBIE PEAKUUU, 3JEKTPOHHBIA OanaHC OKUCIUTENBHO-
BOCCTAaHOBUTENBHOM peakiuu. COCTaBIECHNE YPABHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuil ¢ UCIOJIb30BAHUEM METO/J1a 3JIEKTPOHHOTO OajlaHca.

Teopus 3NEKTPOIUTUIECKON TUCCOLMALMU. DIEKTPOJIUTHI U HEANEKTPOJIUTHL. KaTHOHBI,
aHUOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUJAAMH XWMHYECKOW CBS3H.
Crenenb aucconuanuu. CUIbHBIE U C1a0ble SJIEKTPOIUTHI.

Peakiuun moHHOTO 0OMeHa. Y CIIOBUS MPOTEKaHUsI PEAaKLMii HOHHOTO OOMEHa, MOJIHBIE U
COKpalll€HHbIC HOHHBIE YpaBHEHUs peakiuil. CBOICTBA KUCIIOT, OCHOBAaHUI U COJIEH B CBETE
IpPEICTaBICHUNA 00 3IEKTPOIUTUYECKON nucconnanuu. KayecTBeHHbIE peaklMM Ha HOHBI.
[ToHsITHE O TUAPOIIN3E COTEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISIMH KPUCTAIMYECKUX PEIIETOK HEOPraHWYECKHUX BEIECTB —
METaJVIOB M HEMEeTauioB (rpadura W anMasa), CIOXKHBIX BEIIECTB (XJOpUAA HATPHS),
UCCJIEIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHMYECKOW pPEaKIMH OT BO3ACUCTBUS Pa3IUYHBIX
(GakTopoB, HCCIEAOBaHUE  BJIEKTPONPOBOAHOCTH  PACTBOPOB  BEUIECTB,  Mpolecca
JUCCOLIMAIMN KUCJOT, IIE04Yed U cojield (BO3MOXHO HCIIOJIb30BAaHUE BUJEO MATEpPUAJIOB),
IPOBEJCHUE OIBITOB, WILTIOCTPUPYIOIIMX MPU3HAKU MPOTEKAHUs peaklUui MOHHOro oOMeHa
(oOpa3oBanue Ocajka, BBIJCICHHUE Tra3a, 0Opa30BaHWE BOJIbI), OMBITOB, WIITIOCTPUPYIOIINX
IPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpeHHe, peakuuu pa3ioKeHUs,
COEIMHEHMS] ), pACTIO3HABAHUE HEOPTAHMUYECKUX BEUIECTB C TOMOIIBIO KAY€CTBEHHBIX PEaKLUn
Ha MOHBI, PEIlICHHUE IKCTIEPUMEHTAIbHBIX 3a/1a4.

HemeTaJiibl 4 MX COeIMHEHUSA

OOmast xapakTepuctuka rajnoreHoB. OCOOCHHOCTHM CTPOEHHS aTOMOB, XapaKTEPHbIE
creneHu okucieHus. CTpoeHue M (PU3nyecKue CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XHUMHUYECKHE CBOWCTBA Ha MpHUMeEpe XJIopa (B3aMMOJIEUCTBHE C METaIaMU, HEMETaJIaMu,
miesioyamu).  XaopoBoaopox. ConsiHas KHCIIOTa, XUMUYECKHE CBOMCTBA, IOJy4YEHHE,
npuMeHeHue. JledcTBue Xjopa W XJOPOBOAOPOJAa HAa OpraHM3M 4YesioBeka. BakHeuiue
XJIOPU/Ibl U X HAXO0XKJIEHHUE B MIPUPO/IE.

OO6mast xapakrtepuctuka sneMeHToB VIA-rpynnbl. OcoOEHHOCTH CTPOEHUsI aTOMOB,
XapakTepHble cTeneHu okucieHua. CTpoeHue u (U3M4ecKue CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOPOJIa U CEPBL. AJITIOTPONTHBIE MOAU(PUKALIMKA KHCIIOPOJA U CEPbl. XMMUUYECKHE CBOMCTBA
cepbl. CepoBoOpOJI, CTpoeHUe, HU3HMUECKUE U XUMHUYECKUEe CBOMCTBA. OKCUIIBI



Cepbl KaK MPEACTABUTENTN KUCIOTHBIX OKCUAOB. CepHasi KUCI0Ta, PU3NYECKUE U XUMHUECKHE
cBOMCTBa (0OIME KakK MPEACTABUTENS Kiacca KUCIOT Hu cruerupuyeckne). XUMUISCKUE
peakuuu, JeXalyue B OCHOBE IMPOMBIIUIEHHOTO CIOCO0a IMONY4YEHHUs] CEPHOM KHUCIIOTBHI.
[Tpumenenune cepHoil KMCIOTHI. CONM CEpHON KUCIIOTHI, KAUECTBEHHAsl peaklus Ha cyibQat-
noH. Haxoxzaenue ceppl M €€ COCAMHEHWW B MPUPOAE. XHMHUYECKOE 3arpsA3HCHHE
OKpY’KaloIlled Cpelbl COCAUHEHUSMHU Cepbl (KUCIOTHBIE NOXKIW, 3arpsi3HEHHE BO3AyXa WU
BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPAICHUS.

OOmast xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKHCIEHUS. A30T, pacHpOCTpaHEHUE B MpUPOAE, (U3HUYECKUE U
XUMHUecKue cBoicTBa. KpyroBopor aszora B mpupoje. AMMHaK, e€ro ¢Gu3ndecKkue u
XUMHUYECKHE CBOMCTBa, moiyuyeHue u npumeHeHue. Comu aMMOHUS, WX (u3MUecKkue u
XMMHYECKUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakuusi Ha MOHbl aMMOHUS. A30THas
KHCJIOTa, €€ MOoJyyeHue, PU3NUEeCKue U XUMUYECKUE CBOMCTBA (0OIIME KaK MpPEACTaBUTENSA
KJ1acca KUCJIOT U cnenuduueckue). Mcnonb30BaHne HUTPATOB U COJIEH aMMOHHMSI B KaUECTBE
MUHEpaIbHBIX YAOOpPEHUI. XUMUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpellbl COeTMHEHUSIMU
a3oTa (KUCIOTHBIE JOXKIM, 3arps3HEHUE BO3JyXa, IMOYBBI U BogoémoB). Docdop,
aJJIOTpOIHble Moaudukanuu Qocdopa, ¢uznueckue M XuUMUUECKHe cBoMcTBa. Okcun
docdopa (V) u dochopHas KucioTa, PU3NIECKUE U XUMHUUYECKHE CBOWMCTBA, MOJyYECHHUE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YA00PEHHUIA.

Oo6mast xapakrepuctuka 3neMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHbIEC CTENIEHU OKUCIEHUS. Y TJIepO/, aJUNTIOTPOIHbIE MOAU(PUKALIMH, PACTIPOCTPAHEHHE
B Mpupoje, pu3nueckue U XUMHUYecKHe cBoiicTBa. Ancopobuusa. Kpyrosopor yriepona B
npupojie. OKCHbl yriaepoaa, ux pU3ndeckue U XMMUYECKUEe CBOMCTBA, JCHCTBUE Ha KUBbIE
OpraHMU3MBl, MMOTYYEHHE U MPUMEHEHHE. DKOJIOTHYECKUENPOOIeMbl, CBA3aHHbIE C OKCHJIOM
yraepoja (IV), runoresa rmo6anbHOTro NOTENICHUS KIMMAaTa, MTAPHUKOBBIN 3P PeKT. YrosbHas
KHCJIOTa U €€ COJM, UX (U3MYECKME HNXUMUYECKHUE CBOMCTBA, MOJYyYEHUE M NMPUMEHEHUE.
KauectBennas peakiusi Ha KapOoHaT- HOHBI. Vcnonp30BaHne KapOOHATOB B OBITY, MEIUIIUHE,
IIPOMBIIUIEHHOCTH U CEIBCKOM XO3SICTBE.

[lepBoHauanbHbIE TOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUSX Yyriepoaa
(MeTaH, 3TaH, JTWJIEH, AUETWIEH, 3TAaHOJ, TJIUMUEPUH, YKCycHas Kkwuciiora). [IpuponHsie
UCTOYHUKHU YTJIEBOAOPOAOB (YroJib, MPUPOIHBIA Ta3, HEPTh), NPOAYKTHl UX MepepadOTKU
(6eH3UH), X POJb B OBITY W MNPOMBIIUICHHOCTH. [loHATHE O OHOJIOTMYECKH BaKHBIX
BEILECTBAX: XKUpaX, OeiKax, YyrieBoJax — M HUX POJIM B JKU3HU 4eloBeka. MaTepuaibHOe
€MHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COEIMHEHU.

Kpemunii, ero ¢Qusmdeckue W XUMHUYECKHE CBOWCTBA, TOJYYCHHE W TMPUMEHEHHE.
Coeaunenust kpemHus B npupone. OOmue mnpeacrtaBieHuss o6 okcuae kpemuusa (IV) u
KpeMHUeBoW Kucnore. CHIMKAThl, UX UCIOJIb30BaHUE B OBITY, B MPOMBIILJICHHOCTH.
Baxneiimue crpoutenbHble MaTepHalibl: KEpaMUKa, CTEKIIO, [IEeMEHT, OETOH, Kele300€TOH.
[TpoGyieMbl  0€30MacHOTO HCIIOJIB30BAHUS CTPOUTENBHBIX MaTEpHaOB B IOBCEIHEBHOM
KU3HH.

Xumuueckuii IKcnepumenm:



U3y4eHUEe 00pa3I0B HEOPTAHUUECKUX BEIIECTB, CBOMCTB COJISTHOW KHUCIIOTHI, IPOBEICHUE
KaueCTBEHHBIX PEAKIIUA Ha XJIOPUA-UOHBI ¥ HAOJIOICHUE TPU3HAKOB UX MPOTEKAHUS, OTIBITHI,
oTpaxarolye pu3nyecKkrue 1 XMMUYECKUEe CBOMCTBA raJIOr€HOB M UX COSAMHEHUH (BO3MOMKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB), 03HAKOMJICHHE ¢ 00pa3laMu XJIOPUAOB (TajJOreHUIO0B),
O3HAKOMJIEHME C oOOpa3namMu cepbl U €€ COCAUHEHUSIMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUATIOB), HAOMIOEHUE Tporiecca OOyTJWBaHMUS caxapa TOI JCHCTBHUEM
KOHIICHTPUPOBAHHON CEpPHON KHUCIOTHI, M3yUYE€HHE XUMHUYECKHX CBOWMCTB pPa30aBICHHOM
CEepPHOW KHUCJIOTHI, MPOBEJACHHE KAYECTBEHHOW peakiuu Ha cyibhaT-uoH U HabIoJIeHHe
npu3HaKa e€ MpoTeKaHusl, 03HAKOMIIEHHE ¢ (U3UUYECKUMU CBOWCTBAMU a30Ta, ocdopa u ux
COEIMHEHH (BO3MOYKHO HCIOJB30BAHUE BHJIEOMATEpUAIOB), oOpa3laMH a30THBIX U
dbochopHBIX ymoOpeHui, TMONy4eHHE, COOMpAaHHE, PACIO3HABAHWE M HM3yYCHHE CBOKWCTB
aMMUaka, IpOBe/ICHUE KaueCTBEHHbBIX PeaklMii Ha HOH aMMOHHUS U GocdaT-uoH U U3yueHUe
IIPU3HAKOB MX MPOTEKAHUS, B3aUMOJCUCTBUE KOHLEHTPUPOBAHHOW A30THOW KHUCIIOTHI C
MeJIbI0 (BO3MOKHO UCIIOIB30BaHNE BUACOMATEPUATIOB), U3yUE€HUE MO/IEICH KPUCTATNIMYECKUX
pemérok anmasa, Trpaduta, QyiIepeHa, O3HAKOMJIEHHE C TMPOILECCOM  afcopOluu
PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM M YCTPOWCTBOM MPOTHUBOTA3a, MOIYUYCHUE,
coOupaHue, paclo3HaBaHUE M M3YUYEHHE CBOWCTB  YIVIGKHCIOIO Trasa, IPOBEICHUE
KaueCTBEHHBIX pEaKIMii Ha KapOOHAT W CWJIMKAT-UOHBI W M3YyYEHHE MPU3HAKOB MX
MPOTEKAHUs, O3HAKOMIICHHE C MPOAYKUHUEH CUIMKATHOM MPOMBIIIJICHHOCTH, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe « BaKHENIIe HEMETAIUIBI U UX COCTUHEHUS.

MeTasuibl 1 X COeTUHEHUS

OO0masi XapakTepUCTUKA XUMHUYECKUX DJIEMEHTOB — METAUIOB HAa OCHOBAaHUM HUX
nojioxkeHus B llepuomnueckort cucreme xummuueckux syemMeHToB JI. M. MenpaeneeBa wu
ctpoeHusi aroMoB. CrtpoeHune MeTamioB. Merainueckass CBs3b M MeETaJUIMYECKas
KPUCTAJUTMYECKas PEIIETKA. DICKTPOXUMHUYECKUHN Pl HANIPSLKEHUA MeTauioB. Ousznueckue
U XUMUYECKHe CBOMcTBa MeTauioB. OOmme crocoObl mosydeHus metaioB. [loHsTue o
KOPPO3HH METAJJIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT KOoppo3uu. CruiaBsl (CTaidb, YyTYH,
JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY ¥ POMBIILICHHOCTH.

[Ilenounsie MeTaIbl: MOJIOKEHUE B lleproanueckor CUCTEME XMMHYECKUX AJIEMEHTOB
J. . MenneneeBa, CTpOEHHME HX aTOMOB, HaxoxzaeHue B mpupone. dusnueckue u
XUMHUYECKUE CBOMCTBA (Ha mpumepe HaTpus W Kanus). OKCUABI U TUJIPOKCHUIIBI HATPUS U
kanus. [[puymeHeHne meaoYHbIX METAJIIIOB U UX COCTMHEHMUI.

[IlemoyHO3eMENBHBIE META/UIbI MarHUd W KaJbIUM: TIOJIO)KeHWE B llepuogmueckoi
cucreme xumuueckux siemeHToB . M. MenzaeneeBa, CTpoO€HUE UX aTOMOB, HaXOX/ICHUE B
npupojic. DU3NYecKne U XUMUYECKHUE CBOMCTBA MarHus M Kajblys. BaxkHelmuye coe1mMHeHus
KaJblus (OKCHUJT, THIPOKCHU], COJH). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHECHHUS.

AsmromuHuii: monoxkenue B llepuonnueckoint cucreme xumuueckux snemeHtoB /. .
MenpeneeBa, CTpOEHHUE aTOMA, HAX0XKAEHUE B Ipupoae. PU3NUECKHE U XUMUYECKUE CBOMCTBA
amoMuHuA. AM(oTepHbIe CBOWCTBA OKCHJIA U THIPOKCHIA AITFOMUHUS.

Kenezo: momoxenue B Ilepumoamueckoi cucremMe xumudeckux s3nemeHtoB JI. U.
MenaeneeBa, CTpOE€HUE aTOMa, HaXOXACHHUE B Npupoae. OU3NUeCKne U XUMHUUYECKUE



cBoiicTBa kene3a. Oxcuapl, ruapokcuansl u conu sxkene3a (II) u xenesa (III), ux cocras,
CBOMCTBA U MOJyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3laMd METAJJIOB W CIUIaBOB, WX (DU3MYECKUMU CBOWCTBAMH,
U3Y4YEHHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO MCIOJB30BaHUE BHIEOMATEPHUAIIOB),
OCOOCHHOCTEH B3aMMOJEHCTBUS OKCHIA Kalbldd M HATpus C BOJOM (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPUANIOB), HCCIEAOBAaHUE CBOMCTB JKECTKOW BOJBI, IpoLecca
rOpeHusi *eje3a B KUCIopoJie (BO3ZMOXHO HCIOJb30BaHHE BUACOMATEPUAJIOB), MPU3HAKOB
MPOTEKaHUsI KAU€CTBEHHBIX PEAaKIUi HAa MOHBI: MATHUs, KaJIbLIMS, aIFOMUHUS, [IUHKA, Keye3a
(IT1) u xene3a (III), menu (II), HaOmroEeHUE W OMKMCAHKE MPOIECCOB OKpAIIMBAHUS TJIAMCHH
WOHAMHU HATpUsA, Kalusig W Kajablusd (BO3MOXXHO HCIIOJIB30BAaHUE BHUICOMATEPHUATIOB),
ucciaenoBanne aM()OTEPHBIX CBOMCTB THAPOKCH/IA ATFOMUHUS ¥ THAPOKCH/IA ITUHKA, PEIICHUE
HKCIIEPUMEHTAIBHBIX 33J1a4 M0 TeMe «BakHeHIe MEeTaJJTbl U UX COSTUHEHUS.

XHMUA ¥ OKpPY:KaloLIas cpeaa

BemiectBa u MmaTepuainbl B TOBCEIHEBHOM KU3HU YelloBeKa. bezomacHoe ucnoib30BaHUe
BCIIIECTB M XUMUYECKUX peakmuii B ObITy. IlepBas momomis mMpu XUMHYECKHUX OKOTaxX M
OTpaBJICHUSIX.

XUMHUECKOE  3arpsi3HEHHE  OKpY)Kalllew cpeabl  (mpenenbHas — JIOMyCTHUMAas
KOHIIeHTpalus BeuecTs, nanee — [1JIK). Ponb xuMuu B perieHnn 3KoJI0rudecKux mpooiem.

Xumuueckuii IKCnepumenm:

u3y4yeHue o0pa3loB MaTEPHAIIOB (CTEKJIO, CIIaBbl METAJIIIOB, MOJIMMEPHBIE MATEPHAIIBI).

Mescnpeomemnbnie ceasu

Peanuzanust MeXnpeIMEeTHBIX CBS3€H MPU U3yUYEHUHU XUMHH B 9 KJIacCe OCYIIECTBIISIETCS
Yyepe3 HCMOJb30BAHME KaK OOIIMX EeCTECTBEHHO-HAYUYHBIX TOHSTHUH, TaK W TOHSITHH,
SIBJISTFOIINXCSI CHCTEMHBIMU JUTSI OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTecTBEeHHO-HAy4YHBbIC TOHATHS: HAy4YHBIH (DaKT, THMOTe3a, 3aKOH, TEOpHS,
aHanmW3, CHHTE3, KjacCcU(UKaIus, TMEePUOJAUYHOCTh, HAONIOACHHE, DKCIICPUMEHT,
MOJCIMUPOBAHUE, HW3MEpPCHHUE, MOJEib, SBJICHUE, TApPHUKOBBIN A(MPEKT, TEXHOJIOTHS,
MaTepHaIbl.

®uzrka: Marepusi, aToM, DJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, W30TOIIbI,
PaINOaKTUBHOCTb, MOJICKYJA, DJIEKTPUYECKUA 3apsl, IPOBOJHUKH, ITOJTYIIPOBOIHUKH,
TUAJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, T€NO, 00BEM, arperaTHOe COCTOSIHME BELIECTBA, ras,
pacTBOp, PacTBOPUMOCTh, KPHCTAIMYECKas PEIIETKA, CIUIaBbl, (PU3WYECKHE BEIIMYWHEI,
CIMHUIIBI U3MEPEHUSI, KOCMHYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: dotocunres, apixanue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIE yIOOpEHUS,
MHUKPOAJIEMEHTBI, MAaKPO3JIEMEHTHI, ITUTATEIbLHBIC BEIICCTRA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpanbl, TOPHbIE TOPOJbI, IOJIE3HBIC
MCKOIIaeMbIe, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JJUYHOCTHBIE PE3YJBTATHBI

JIM4HOCTHBIE PE3yJNbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO 0OOIIEro oOpa3oBaHUs
JTIOCTHTAIOTCSI B X0OJI€ 00YUCHUS XUMHH B €IMHCTBE YICOHON M BOCITUTATEILHOU ACATEIHPHOCTH
B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUMCKAMHU COLIMOKYJIbTYPHBIMH UM JYXOBHO-
HPABCTBEHHBIMU LIECHHOCTSIMU, IPUHATHIMH B OOIIIECTBE ITpaBUJIaMH M HOpMaMU TOBEJICHUS U
CITIOCOOCTBYIOT MPOIIeccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMAIM3AIIUUO0YIAIOIIUXCS.

JInyHOCTHBIE pPE3ynbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJACTBOBATHCS
CHCTEMOM MO3UTUBHBIX ICHHOCTHBIX OPUEHTAIMNA U PACIIUPECHUE OIBITA JICSITEIBHOCTH HA €€
OCHOBE, B TOM YHCJIC B YaCTH:

1) IaTPHOTHYECKOT0 BOCIIUTAHUSA:

LIEHHOCTHOT'O OTHOIIIEHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, ICTOPUYECKOMY U HAYYHOMY
HACJIEIMI0, TOHUMAaHUS 3HAYCHUS] XMMUYECKOW HAYKU B JKM3HHU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BIAAETh JOCTOBEPHOU MH(OpMaIMEil 0 IEPEAOBBIX JOCTUKEHUIX UOTKPBITHUIX
MHPOBOM U OT€UECTBEHHON XMMHUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00yCTpONCTBE
MHpa 1 00IIeCTBa;

2)rpasKIaHCKOI0 BOCIIUTAHMSA:

MPEACTABJICHUS O COLMAJIbHBIX HOPMax M IMpaBWIaX MEXIUYHOCTHBIX OTHOIICHWUW B
KOJUIEKTUBE, = KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B  OOIIECTBEHHO  II0JIE3HOM,
y4eOHOMCCIIEIOBATEILCKOM, TBOPYECKOW M JPYTUX BHJAX JCATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM COBMECTHOM JIEATCIHPHOCTH INMPU BBITOJHEHUNU YYEeOHBIX, IMO3HABATEIBHBIX
3a/1a4, BBIMOJIHEHUU XUMUYECKUX KCIIEPUMEHTOB, CO3IaHUHU YUEOHBIX TPOEKTOB,CTPEMIICHUS
K B3aMMONOHUMAHMIO U B3aUMOMNOMOIIM B TIPOIECCe HSTOM Y4YEOHOM MAesTEIbHOCTH,
FOTOBHOCTH OLICHHWBATh CBOE IOBEACHUE M MOCTYIKH CBOMX TOBAPUIICH C MO3UIUH
HPABCTBEHHBIX U MMPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBUM ITOCTYTIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUA:

MHUPOBO33PEHYECKUE  TPEACTABICHUS O BEIIECTBE H  XUMHYECKOHM  pEaKIvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U COCTABJISAIOLIUE OCHOBY IS
MOHMMAaHMUS CYIIHOCTH HAyYHOM KapTUHBI MHpa, TMPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOIbI, B3AUMOCBS35X YEJIOBEKA C IPUPOTHON CPEOH, OPOJIU
XAMUHU B MIO3HAHUM ITUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIC HA IMOJYyYCHUE HOBBIX 3HAHUW IO XWMUHU,
HEOOXOJMMbIC 11 OOBSCHEHHUS HAOJI0aeMbIX IMPOIECCOB M SIBIICHHWH, MO3HABATEILHOM,
WH(POPMAIIMOHHOW M YMTATENBCKOW KYJIBTYPhI, B TOM YHCJIE HABBHIKOB CaMOCTOSITEIbHOMN
paboThl ¢ y4eOHBIMU TEKCTaMH, CIPABOYHOW JUTEPATypOH, MOCTYMHBIMU TEXHUYECKUMU
cpeAacTBaMu HH()OPMAIIMOHHBIX TEXHOJIOTHIL;

WHTEpeC K OOYyYEHUIO W TMO3HAHUIO, J0003HATEIBbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM0o00pa30BaHMIO, TPOCKTHON U UCCIIEA0BATEIBCKOM JEATEIBHOCTH, K OCO3HAHHOMYBBIOOPY
HAIPaBJICHHOCTU U YPOBHS 00yUYeHUS B JAIbHEHIIIEM;

4) popmupoBaHus KYyJbTYPbI 310POBb:



OCO3HAHUE IIEHHOCTU >KU3HU, OTBETCTBEHHOIO OTHOIIEHUSI K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 3J0POBBIM 00pa3 >KW3HW, OCO3HAHWE TOCJICICTBUA W HEMPHUITHE BPEIHBIX
MPUBBIYEK (YIIOTPEOJICHHUS aJIKOT0Jis, HAPKOTUKOB, KypPEHHS), HEOOXOIUMOCTH COOIOECHUS
npaBuil 0€30MaCHOCTH MPHU OOpallleHUH ¢ XUMHYECKUMU BEIIECTBAMHU B OBITY U peajbHOM
KU3HU;

5)TpyaoBOro BOCHUTAHUA:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO Npodeccuil u TpyJa pa3iIuyHOTO POJia, YBAKCHHE
K TpyAy U pe3yjibTaTaM TPYJIOBOM AESATEILHOCTH, B TOM YHCIE HAa OCHOBE MPUMEHEHUS
OPEIMETHBIX 3HAHMM 10 XUMHH, OCO3HAHHBIM BBHIOOP WHAMBUAYAJIBLHON TPACKTOPUU
MPOJOJDKEHUS 00pa3oBaHUs ¢ y4ETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTU K XUMUH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHenHol mpodeccuoHaIbHON e TeNbHOCTU
U pa3BUTHS HEOOXOJUMBIX YMEHHUH, TOTOBHOCTH aJallTUPOBATHCS B MPOPECCUOHATBHON
cpene;

6)3K0JIOrH4eCKOro BOCIIUTAHUS

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHUE K MPUPOJIe KaK UCTOYHHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIIECTBOBaHMS, IOHUMAaHUE IEHHOCTH 3I0POBOTO U O€30MacHOro o0pasa *u3HH,
OTBETCTBEHHOE OTHOIIECHUE K COOCTBEHHOMY (PU3MUYECKOMY U TICUXUYECKOMY 3J0POBBIO,
OCO3HaHUE IIEHHOCTH COOJIIOICHUs] TpaBuWil O€30mMacHOro TOBEACHUS Ipu pabore ¢
BEILIECTBAMH, a TAK)KE B CUTyallUAX, YTPOXKAIOIINUX 3I0POBBIO U )KU3HHU JIHOJIEH;

CIIOCOOHOCTH TMPUMEHSTH 3HAHUSI, MOJyYaeMble MPU U3YUYCHUU XUMUU, ISl PELICHUS
3a1a4, CBA3AHHBIX C OKPYXKAIOUIEH MPUPOAHOM CpPENoOM, JUIsl TOBBIICHHUS YPOBHSA
HKOJIOTUYECKON KYJIBTYPhI, OCO3HAHUS TJI00AJBHOTO XapakTepa SKOJOTMYECKUX MpoOIeM U
NyTel UX PEIIEHUsI TMOCPEICTBOM METOJIOB XMUMHUHU, IKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOACTBOBATHCS UM B [IO3HABATEILHON, KOMMYHUKAaTUBHOW U COLIMAJIBHOW IPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocrtaBe merampeaMETHBIX PE3yIbTAaTOB BBIACIAIOT 3HAUUMBbIE Uil (OpMUpOBaHUS
MHUPOBO33pEHHUS 00IIIeHAYYHbIC TOHATHUS (3aKOH, TEOPHSl, PUHIIUII, TUIIOTE3a, (aKT, CUCTEMA,
MPOIIECC, AKCHEPUMEHT M APYroe.), KOTOPbIE HCIOJb3YIOTCS B E€CTECTBEHHO- HAay4HBIX
y4eOHBIX MpeaMeTax W MO3BOJSIOT Ha OCHOBE 3HAHUW M3 ATHUX MPEeaMETOB (POpMUPOBATH
MPEICTABIICHUE O IEJIOCTHOW HAyYHON KapTUHE MUPA, U YHUBEPCAJIbHbBIE y4eOHbIE JEHCTBUA
(mo3HaBaTelbHbIE, KOMMYHHMKAaTUBHBIE,  PETyJSTUBHBIC), KOTOpble  OOECIEYUBAIOT
dbopMupoBaHUE TOTOBHOCTH K CaMOCTOSTEJIbHOMY IIJIAHUPOBAHUIO U  OCYIIECTBIICHUIO
y4eOHOM JeSITEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3zoBble JJornyecKkue 1ecTBUA:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTMUYECKOTO MBIIUICHUS TPU OCBOCHUM 3HAHMIL:
pPacKpbIBaTh CMBICII XHMHUYECKHX TOHSATUNA (BBLACISATh HMX XapaKTEpPHbIE MPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBSI3b C JPYTUMHM TOHATHUSIMHU), HCIOJb30BaTh MOHATUSA JIS
OOBSICHEHUSI OTHEJbHBIX (DAKTOB U SIBJICHUM, BBIOMPATh OCHOBAHUS WM KPUTEPUU IS
KJIacCU(UKAIIMA XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIMi, YCTaHABIUBATh MPUYHMHHO-
CJICJICTBEHHBIC CBSI3M MEXITy OOBEKTAaMU H3YyYECHHS, CTPOUThH JIOTUYECKHE PaCCyXKICHUS
(MHAYKTUBHBIE, IETyKTUBHBIE, IO AHAJIOTUH), 1€JIaTh BHIBObI U 3aKIIOUCHHUS;



YMEHHE MPUMEHATH B MPOLIECCe MO3HAHUS MOHATHS (IPEAMETHBIE U METalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICTH, MCIOJIb3yEMbIE B XUMHH, MTPEOOPA30BHIBATH IIMPOKO
MPUMEHSIEMbIE B XUMUHU MOJIEJIbHBIE MPEJICTABIICHUS — XUMUYECKUH 3HAK (CUMBOJI AJIEMEHTA),
xumMudeckass ¢GopMmyia M ypaBHEHHE XHMHUYECKOW peakluu — MpU PElIeHUU YyueOHOo-
MO3HABATENBHBIX 3a/a4, C Y4YE€TOM JTHUX MOJCIbHBIX MPEACTABICHUNA BBISBISATh U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU U3YUaeMbIX 00BEKTOB — XUMUUYECKUX BEILIECTB U
XUMUYECKUX PEAKIIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, TPUIHMHHO-CJICACTBEHHBIC CBSI3H
U TIPOTUBOPEYHS B U3yH4AEMbIX MPOIECCAX U SIBJICHUSX.

Bba3oBble uccienoBarejibckme AeiCTBUS:

YMEHHUE HMCIOJIb30BaTh MOCTABIICHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS, a
TaKk€ B KauyeCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPaBUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

NpUOOpPETEHUE OMbITa MO TUIAHUPOBAHUIO, OPTaHU3allMd M MPOBEJACHUIO YYCHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE Ha0JI0/1aTh 32 XOJA0M IPOIIecca, CaMOCTOSITEILHO IPOTrHO3UPOBATh
€ro pe3ynbTaT, (GopMyaupoBaTh OOOOIIEHUS W BBIBOJBI IO pe3yJibTaTaM MPOBEIEHHOTO
OMbITa, UCCIIEIOBAHUSA, COCTABJIATh OTYET O MPOJIETaHHOU padoTe.

Pabora ¢ unpopmanmeii:

yMEHHUE BBIOUpaTh, AaHAJTU3UPOBATH U HHTEPIPETUPOBATH MH(POPMALIUIO PA3TUYHBIX BUIOB
U (GopM TPENCTaBICHUSA, NOJY4aeMYI0 W3 Pa3HbIX HCTOYHHUKOB (HAy4YHO-TIOMYJISIpHAs
JUTEpaTypa XUMUYECKOTO COJEpXaHus, CIpaBOuYHbIE Mocobus, pecypchl HHTepHeTa),
KPUTHYECKHU OIEHUBATh IPOTUBOPEUHUBYIO U HEIOCTOBEPHYIO HHGOPMAIIUIO;

YMEHHE MPUMEHSATh PA3JIMUHbIE METObI U 3aIPOCHI MIPU MOUCKE U 0TOOpe MHPOpMAITUN
U COOTBETCTBYIOUINX JAHHBIX, HEOOXOIUMBIX JJIS BHITIOJHEHUSI YUYCOHBIX U MMO3HABATEIBHBIX
3a7ad  OMpeNeiEHHOr0 THIMa, TMNPUOOpEeTeHrWe OmbiTa B  00JACTH  HCIOJIb30BAHUS
WH()OPMAITMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTUH, OBJIQJICHUE KYJIbTYpOH aKTHUBHOIO
WCIIOJIb30BaHUsl PA3JIMYHBIX MMOMCKOBBIX CHUCTEM, CAMOCTOSTEIBHO BHIOMPATH ONTUMAJIBHYIO
dbopmy mnpencraBieHuss HHOOPMALIMKM U WUTIOCTPUPOBATH pelIaeMble 3a/1a4d HECJIOKHBIMU
CcXeMaMu, TuarpaMmmamMu, ApyruMu GopMaMu rpa@uku U uX KOMOMHAIIMSIMY;

yMEHHE HCIOJIb30BaTh M aHAJU3MPOBATh B Mpollecce y4eOHOM M HCCIeA0BATEIbCKOU
NEATeIbBHOCTH HWH(GOPMAIMI0 O BIMSHUU MPOMBIIUIEHHOCTH, CEJILCKOTO0 XO3SHMCTBA H
TpaHCIIOPTa HA COCTOSIHUE OKPY’KAIOIIEH MPUPOTHOM CpEebl.

KoMMmyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUSI:

YMEHHS 3a/laBaTh BOIPOCHI (B XOJ€ Jauanora W (WJih) JTUCKYCCUHU) MO CYIIECTBY
obcyxmaemMoil TeMbl, (HOPMYJIUPOBATH CBOM MPEIOKEHUS OTHOCUTEIHLHO BBIMOTHEHUS
MPEJIOKEHHOW 3a]1a4u;

YMEHHS TPEJCTaBIISTh IOJIYyUYEHHBIE pPE3yJbTaThl IMO3HABATEIbLHOW JESITEILHOCTH B
YCTHBIX Y TIMCBbMEHHBIX TEKCTax; JelaTh MPE3EHTAINI0 PE3yJIbTaTOB BBITTOJTHEHUS
XUMHUUYECKOTO JKcrepuMeHTa (1abopaTopHOro  OmbiTa, JabopaTopHOM  pabOThl MO
WCCJICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTPYJIHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM MO3HABATEIHLHOUN U
UCCJIEeI0BATENHCKON AESTENBHOCTA IPU PEIIEHUH BO3HUKAIOMIMX MPOOJIEM Ha OCHOBE yuéTa
OOIIIMX MHTEPECOB U COTJIACOBAHUS MO3UIMHN (00CyXaeHHsl, OOMEH MHEHUSMH, «MO3TOBBIE



LITYpMBbI», KOOPJIWHALMSA COBMECTHBIX JACHCTBHUM, OIPENECICHUE KPUTEPUEB IO OLEHKE
Ka4yeCTBa BBIIIOJIHEHHOM pabOThI U ApyTHUE).

PerynsiTuBHBIC YHMBeEpCAJIbHbIe YUeOHbIE 1efiCTBUSA:

YMEHHE CaMOCTOSITEIIHO ONPEIEIATD LENIN NEITENbHOCTH, INIAHUPOBATh, OCYILIECTBIATD,
KOHTPOJIUPOBATh U IMPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESATEIBHOCTb, BHIOUPATH
Haubonee S(dPexTUBHBIE CMOCOOBI pelIieHHs YYeOHBIX U TO3HABaTENbHBIX 3ajad,
CaMOCTOSITEJIBHO COCTABJIATh WIM KOPPEKTUPOBATH MPEVIOKEHHBIA aITOPUTM JIEUCTBUN NIPU
BBITIOJIHEHUU 33JIaHUM ¢ Y4ETOM TMOJy4YEHHsS HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTax —
BEILIECTBAX U PEAKIUAX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO pPE3yJIbTaTa 3asiBJICHHONIIEIIN,
YMEHHE UCIOJIb30BATh U AHATU3UPOBATH KOHTEKCTHI, PE/IJIAaracMbI€ B YCIOBUU 3aJaHUMN.

HPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB [0 OCBOEHHUIO OO0S3aTEIBHOIO COJEpKAHUS,
YCTAaHOBJICHHOTO JaHHOM (¢eaepainbHOi paldouell IporpaMMoil, BBIAEISAIOT: OCBOCHHBIE
0o0y4JarIMMUCS HAay4YHbIE 3HAHUS, YMEHHMs WU CHOcOObl JEHCTBHUH, cnenupuueckue i
npeaMETHON 00JacTh «XHUMHs», BUIBI JEATEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHMS, €0
UHTEpIpPETalK, MPeoOpa3oBaHUI0 M NPUMEHEHUI0 B pPa3IMYHbIX YYEOHBIX M HOBBIX
CUTyaIUsX.

K koHiy oOydeHus B 8 Kiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb c(hOPMHUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHIA:

e PpaCKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKUX MOHSATUN: aTOM, MOJIEKYJa, XUMHUYECKUN
3JIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECh (OAHOPOJHAs M HEOAHOPOJHAs),
BAJICHTHOCTb, OTHOCUTENbHAS aTOMHAs M MOJIEKYJIIPHASI MAcCa, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAs Macca, MaccoBas J0Jsl XUMHUYECKOrO JIEMEHTA B COEIMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHME, COJIb, OJJIEKTPOOTPULIATEIIBHOCTb, CTEIEHb OKHUCIICHUS,
XUMHUYECKas peakuus, KiIacCUpUKalus peakuuil: peakluuu COEAMHEHHUS, pPEaKIUH
Pa3NIOKEHMs], PEAaKIMU 3aMEIIEeHUs], peakuuu OOMEHa, IK30- U SHJIOTEPMHUUYECKUE PEaAKIIUH,
TEII0BOM 3(P(EeKT peakiuu, siApPO aToma, JIEKTPOHHBIM €O aToMa, aTOMHas OpOUTalb,
paguyc aroma, XMMUYECKas CBA3b, MOJSPHAs W HEMOJIIPHAs KOBAJEHTHAs CBSI3b, MOHHAs
CBsI3b, HOH, KATUOH, aHUOH, PACTBOP, MaccoBasi J0JIs1 BellecTBa (IPOLEHTHAS] KOHLIEHTPALIHsI)
B PacTBOpE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX IOHATHM M MPUMEHSTH ITH
MOHATHS IIPYU ONHMCAHUY BEIIECTB U UX MPEBPALICHUN;

e HCIOJB30BaTh XHUMHUYECKYI0 CHMBOJIMKY JMJIi COCTaBJeHHs (OpPMYJT BELIECTB U
YPABHEHUM XUMUYECKUX PEAKLINM;

e OINpEAENATh BAJECHTHOCTh ATOMOB 3JEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTENEHb
OKUCJICHUSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, MPUHAIJICKHOCTh BEUIECTB K
onpeneaéHHOMY KJIacCy CO€IMHEHUM 1Mo (opMysaM, BUJ XUMUUECKOU CBSI3U (KOBAJIEHTHAS U
VWOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

e packpeiBaTh cmbich [lepuomuueckoro 3akona JI. M. MenaeneeBa: 1€eMOHCTPUPOBATH
IIOHMMAHUE IIEPUOAUYECKOM 3aBUCUMOCTH CBOWCTB XUMHYECKUX JJIEMEHTOB OT HX
nosio’keHus B [lepuonnueckont cucreme, 3aKOHOB COXPAHEHUS MAacChl BEILIECTB, TOCTOSTHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUS, 3aKOHA ABOTraipo;



e ONHUCHIBATH W XapakTepu3oBaTh Tabnwunyio (opmy Ilepuoamdeckoit cHUCTEMBI
XUMUYECKUX AJIEMEHTOB: Pa3NyaTh MOHATUS «TJIaBHAs moArpynma (A-rpymma)» u
«mobouHas noarpymnmna (b-rpynmna)», manbie 1 00JbIINE MEPUOAbl, COOTHOCUTH 0003HAYEHUS,
KOTOpble uMeroTcs B Tabmuie «llepuomumyeckas cucrema xumudeckux siaemeHtoB J[. WM.
MenneneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUUYECKUX HJIEMEHTOB
(coctaB m 3apsa sjapa, o0IIee YUCIO BJICKTPOHOB M paCIpeiesieHne MX IO JICKTPOHHBIM
CJI0SIM);

e KJIACCU(PUIIMPOBATH XUMUYECKUE AIIEMEHTHI, HCOPIrAaHUYECKHUE BEIIECTBA, XUMUUYECKUE
peakiuu (1o YUCITy U COCTaBy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, [0 TEIIOBOMY 3D deKTy);

e XapaKTepH30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB Pa3TUIHBIX
KJIACCOB, MOJATBEPK/asi OMUCAHUE TPUMEPAMU MOJIEKYJIIPHBIX YPaBHEHUMCOOTBETCTBYIOIINX
XUMHUYECKUX PEaKIInii;

e IPOTHO3UPOBATH CBOICTBA BELIECTB B 3aBUCHUMOCTH OT UX KAauE€CTBEHHOI'O COCTAaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX TIPEBPAILICHUN B PA3IUYHBIX YCIOBUSX;

e BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MAaCCOBYIO
JOJII0 XUMHUYECKOr0 3JIeMEHTa 1Mo (opMysie COCIMHEHUS, MAacCOBYIO JOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU PEaKITUN;

e TPUMEHSATH OCHOBHBIE OMEpAIMU MBICIUTEIBLHON NEATEbHOCTH — aHAJIU3 U CUHTES,
CpaBHEHHE, O000O0IIECHHE, CUCTEMAaTU3alNio, KIACCU(PUKAIINIO, BBISIBIICHUE MNPUYUHHO-
CJIEJACTBEHHBIX CBS3€d — [IJII M3YYCHUs] CBOMCTB BEIIECTB M XHWMHYECKUX PEaKIIHi,
€CTECTBEHHO-HAYUYHbIC METOJbl TO3HAHUS — HAOIIOJICHUE, U3MEPEHHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (peabHbIN U MBICJICHHBIN );

e CJENOBAaTh TIpaBWJaM TIOJI30BAHUA XHMHUYECKOM TIOCYJI0M U J1a0OpaTOPHBIM
obopynoBaHMEM, a Takke IMpaBujaM oOpalieHus ¢ BEHIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSIMA TI0 BBITIOJIHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYEHHUIO U
coOupaHuio ra3000pa3HBIX BEIIECTB (BOJAOPOAA U KUCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
ONPENECTEHHON MACCOBOM JIOJIEW PACTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMHUYECKUE IKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB IIEIOYEH M KUCIOT C HOMOILBIO
WHUKATOPOB (J1aKkMyc, peHondTanent, METUIOPaHXK U IpyTre).

K koHiy oOydeHust B 9 kjaacce npeIMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOLIUXCS YMEHUI:

e pacCKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX TOHSITHH: XMMHUYECKUN JJIEMEHT, aTOM,
MOJIEKyJIa, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTD,
AIEKTPOOTPUIIATEIILHOCT, CTENIEHb OKUCIICHUS, XUMUYECKas peaKIlusi, XMMUYECKasi CBS3b,
TEeIUIOBOM  3(PdeKT peakmuu, MOJb, MOJSPHBIA 00BEM, pacTBOpP, dSISKTPOJUTHI,
HEIJICKTPOJIUTHI, JJICKTPOJUTHUECKAS JUCCOIUAIINS, PEaKIIMK HOHHOTO OOMEHa, KaTaJu3aTop,
XUMHUYECKOE paBHOBECHE, OOpaTHUMble U HEOOpaTUMbIE PEAKIHMH, OKHUCIUTEIHHO-
BOCCTAHOBUTEIHHBIC PEAKIINH, OKHCIUTEIh, BOCCTAHOBUTEh, OKHCICHUE U BOCCTAHOBJICHHE,
aoTponus, aMmpOTEepPHOCTh, XUMUYECKasi CBsI3b (KOBAJCHTHAs, MOHHAs, METaJUIMYecKasi),
KpUCTaJUTMUECKasi peméTka, KOPPO3usl METAIOB, CIUIaBbl, CKOPOCTbXUMUYECKON pPEaKIIuH,
npenenbHo nonycrumas konuentpauus 1K BemecTsa;

e WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKHX MOHSTHH W MPUMEHSTh 3TU
MOHSTHUS TIPU OMMCAHUU BEILIECTB U UX MPEBPAILECHUN;



e WCIIOJNH30BATh XHMHYECKYI0 CHUMBOJIMKY [JII COCTaBlieHHs (OpMyNT BEHIECTB U
YPaBHEHUM XUMUYECKUX PEAKLUN;

e ONpEAENHATh BAJICHTHOCTh M CTEINEHb OKHUCICHHUS XHMHUYECKHX DJIEMEHTOB B
COEAMHEHHUSX PA3JUYHOTO COCTABA, NMPUHAMICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIAacCy
COCTMHEHMM 0 (popMyiaM, BU XUMHYECKOU CBSI3H (KOBAJICHTHAS, HOHHAS, METAJITNICCKAs)
B HEOPTAaHUYECCKUX COCAUHEHUSX, 3apsii HOHA 10 XUMHYECKOU (hopmyJie, XapaKkTep Cpelbl B
BOJHBIX PAacTBOpax HEOPTraHUYECKUX COCIUHEHUHN, THUI KPUCTAJUIMYECKOM PpEIIETKU
KOHKPETHOTO BEILIECTBA;

e packpsiBaTh cMbichH Ilepuonnueckoro 3akoHa JI. 1. MenaeneeBa u JEMOHCTPUPOBATh
€ro IMOHUMAaHHUE: ONHUCHIBATh U XapakTEepU30BaTh TabnuuHyo Qopmy Ilepuonnueckoit
CHUCTEMbI XMMUYECKUX AJIEMEHTOB: pa3linuaTh MOHATHUS «TJIaBHAs noArpynna (A-rpynmna)» u
«mmobouHas noarpymma (b-rpymnma)», Mansie u 00JIbITNE MEPHOBI, COOTHOCUTH 0003HAYCHUS,
KOTOPBIE€ MUMEIOTCS B MEPUOAUYECCKON TAOJIUIIE, C YMCIOBBIMUXAPAKTEPUCTUKAMH CTPOCHUS
aTOMOB XHMMHYECKHX DJIEMEHTOB (COCTaB M 3apsij sapa, oOIIee YUCIO DJIEKTPOHOB U
pacmpesiesieHde WX MO DJIEKTPOHHBIM CJOSM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B
W3MEHEHUM CBOMCTB 2JIEMEHTOB M MX COCAMHEHUN B TMpejenax MallbIX MEPUOJIOB U TJIaBHBIX
MOATPYII C YYETOM CTPOEHHUS UX aTOMOB;

e KJacCU(DUIIUPOBATH XUMUYECKHUE DJIEMEHThI, HEOPTaHUYECKHUE BEIIECTBA, XUMUUECKUE
peakiuu (1o YUCIy U COCTaBy YYAaCTBYIOIIMX B PEAKIIMHU BEIIECTB, MO TEIIOBOMY 3P (DEKTy,
110 U3MEHEHUIO CTENEHEW OKUCICHUSI XUMUYECKUX 3JIEMEHTOB);

e XapakTepu3oBaTh (ONMUCHIBaTH) OOIIME U cHeHU(PUUECKHEe XHUMHYECKHUE CBOMCTBA
MPOCTBIX W CJOXKHBIX BEIECTB, MOATBEPXKIasl OMHCAHUE MPUMEPAMHU MOJICKYJSIPHBIX U
VMOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIMIA;

e COCTABJIATh YPABHEHUS JIEKTPOJIUTUUECKOU JUCCOLMALNM KUCIIOT, LIEJIOUYEH U COJIEH,
MOJIHBIE W COKpAalIEHHBIE YPAaBHEHMS DPEAKIMA HMOHHOTO OOMEHa, ypaBHEHHS pEaKIIUid,
MOATBEPAKAAIONIUX CYIIECTBOBAHUE T€HETUUYECKON CBSI3UM MEXKAY BEIIECTBAMM Pa3TUUYHBIX
KJIACCOB,;

e paCKpbIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMN MOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OallaHCca dTUX PEaKIINA;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKHUX MPEBPAIICHUHN B Pa3IMUHBIX YCIOBUSIX;

e BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JOJTF0 XUMHUYECKOT0 3JieMeHTa 1o (opMysie COCIUHEHHS, MAacCOBYIO JOJIIO BEIIECTBAa B
pacTBOpe, MPOBOJAUTH PACUETHI IO YPABHEHUIO XUMUYECKOU PEAKIIUY;

e COOMIONATh TMpaBWia TIOJIB30BAHUS XUMHUYECKOM TOCyAol u Ja00OpaTOPHBIM
o0opysoBaHMEM, a Tak)Ke ImpaBWia oOpallleHuss ¢ BEIIeCTBAMU B COOTBETCTBUHM C
WHCTPYKIMSMU TIO BBIMOJHEHUIO JTA0OPATOPHBIX XMMHUYECKHX OIBITOB IO TMOJIYYCHUIO U
coOMpaHunio ra3000pa3HBIX BEMIECTB (aMMHUAKa U YTIIEKUCIIOTO Ta3a);

e MPOBOJUTH PEAKIIUU, MOATBEPKIAIOIIUE KAUYECTBEHHBIM COCTaB Pa3IMYHbIX BEIIECTB:
pacrno3HaBaTh OMBITHBIM MyTEM XJIOPUI-, OPOMHI-, HOUI-, KapOoHaT-, pocdar-, cunmkart-,
cynbdar-, THUAPOKCUA-UOHBI, KATHOHbI AMMOHHS M HMOHBI H3YyYEHHBIX METAJIOB,
MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX BELIECTB;



e MPUMEHSTh OCHOBHBIC OIEPALUA MBICIUTEIIBHOW NIESITENbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEeMATH3AIMIO, BBISIBJICHUE MPUINHHO-CIICICTBEHHBIX CBSI3eH —
JUIS. U3yYEHHUS] CBOMCTB BEIIECTB M XMMHUYECKUX PEaKIMi, €CTeCTBEHHO-HAYYHBIE METOJbI
MO3HAHUSI — HaAOMIOJIEHWe, HW3MEPEHHE, MOJECIMPOBAaHUE, SKCIIEPUMEHT (peajbHBI U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM (pPOBbHIE)
KonTpoJbHbIe IIpakTHYeckue
n/n NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Paznea 1.IlepBoHavaibHble XUMHYECKHE TOHATHS
Xumust — BakHas 00/1aCThb
1.1 €CTECTBO3HAHUSA U IIPAKTHYECKOU 5 2 bubnnorexa [IOK
' p https://m.edsoo.ru/7f41837¢c
JESITEIILHOCTH YEIOBEKA
bubmuorexa [JOK
1.2 BemtecTBa 1 XUMHUECKHE pPEAKIINH 15 1
- peaxi https://m.edsoo.ru/7f41837¢c
Hroro no pazaeny 20
Pasjnen 2.BaxkHeiilnne npeacTaBuTe Id HEOPraHUYeCKMX BelllecTB
1 Bosznyx. Kucnopon. ITonsitue 06 6 1 bubmmnoreka [JOK
' OKCHIaX https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonsatue o kucinorax u 2 1 bubmmnoreka [JOK
' COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bopa. PactBopsl. [lonsitue 06 5 | | bu6muoreka [IOK
' OCHOBAaHUIX https://m.edsoo.ru/7f41837¢
54 OcCHOBHBIE KJTaCChl HEOPTAHUYECKHUX 1 | | bubnmnoreka [JOK
' COEeIUHEHNI https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Pasznen 3.Ilepuoanuecknii 3axoH u Ilepuoguueckas cucrema xumuueckux djeMeHToB /I. U. MenaeneeBa. CtpoeHue aroMoB. XUMHYECKAs CBA3b.
OxHcIuTEeIbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUHA

3.1

[Iepuoanueckuii 3aKOH U
[Tepuonuueckas cucrema
XUMHUYeCKUX djieMeHToB /1. H.
MenneneeBa. CtpoeHue atoma

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



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

Xumnyeckast cBsI3b. OKHUCIUTENbHO-

but6mmoreka [IOK

32 8
BOCCTAaHOBUTEJbHBIE PEAKLIUU https://m.edsoo.ru/7f41837¢
bub6nmoreka [IOK
Hrroro no pasneny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmmorexa [TOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YHACOB I10 68
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIIACC

HaunmenoBanmue pa3xesioB U TEM

KoaudecTBO 4acoB

DJIeKTpPOHHbIe (LM (POBbIE)

Ne n/m Kontpoabnbie | IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3znen 1.BemecTBo M XUuMHYEeCKHE PeaKIMU
11 [ToBTOpeHME U yrayOneHne 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/eNoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bubnuorexa [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. g 1 1 bubnuotexa [JOK
' XHMMHYECKUE PEaKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pa3nes 2.HemeTaibl M X coeIMHEHHUS
1 OO11ast XapakTepUCTUKA XUMUYECKUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmel. ["anorens https://m.edsoo.ru/7f41a636
OO0m1as xapaKTepuCTUKa XUMHUYECKUX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 bubnmorexa LOK
' ' https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0m1as XxapakTeprucTUKa XUMHYECKUX
23 aneMeHTOB VA-Tpynmsl. A30T, Gpocdop u ux 7 1 Bubmmorexa LIOK
' ' ’ https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepuCcTUKa XUMHUYECKUX
2.4 anemeHToB [VA-rpynmnsl. Yraepoa u 8 1 2 bubmmorexa [IOK
. N by ' poa https://m.edsoo.ru/7f41a636
KPEMHHU U UX COCTUHEHUS
Hroro no pazneny 25
Pa3zgen 3.MeTaJJILI 1 X COeAUHEHUS
3.1 OO61ue cBoiicTBa METAIIJIOB 4 Bu6mmorexa [IOK

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



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

bu6mmoreka [IOK

. I 1

32 Bakueime MeTauibl 1 UX COSTUHEHUS 6 hitps-//m.cdsoo.ru/ 7412636
Uroro no pazneny 20
Pazgen 4. Xumus u okpyxawinas cpeaa

4.1 BeilecTBa 1 MaTepuainl B )KU3HU YEI0BEKA 3 bubmorexa LHOK
' Hl p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3

bu6 OK

PesepBHOE Bpems 3 ubnnotexa [

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

ITOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacoB
® OcHoBHbIE DJIEeKTPOHHbIE
2 =
Ne Tema VDoKa E = Jlara BOCIIMTATEJIbHbIE 321a4H, uudgposbie
n/n P = = H3y4YeHHs] | peliaeMble Ha YPOKaXx ¢ o0pa3oBaTe/IbHbIEC
S = = = .
o = g > é yuerom paboueii pecypcesl
3 = = 8 = NporpaMMbl BOCIIUTAHUS
~Q = a B a
| [Ipenmer xumuu. Posib XUMUU B KU3HU 1 YCTaHOBJICHUE TOBEPUTENHHBIX bu6mmoreka [JOK
yesioBeka. Tena u BelecTna OTHOLICHHH MEXKILY YHUTECICM 1 https://m.edsoo.ru/ff0d210c
€ro yd€HuKamu,
CIOCOOCTBYIOIHMX MO3UTHBHOMY Bu6mmorexa [{OK
2 [TonsiTrie 0 MeTOaX MO3HAHUS B XUMHUHU 1
Bocnpmm}vo yHamnumMuest https://m.edsoo.ru/ff0d227¢
TpeOOBaHMIA U MPOCHO YUUTEIS
IIpakTnyeckas padora Ne 1 IPHUBJICYCHNE BHUMAHUS

3 «IIpaBuna paboTsl B 1a00paTOopuu U 1 1 ITKOIBHHKOB K IICHHOCTHOMY bubnuoreka LIOK
npuEMBI 00paIeHHs C Ta00PATOPHBIM aCICKTy U3yqaeMBIX Ha ypoKax https://m.edsoo.ru/ff0d23dc
060py,[[0BaHI/IeM» SABJICHUH, OpraHru3alunsd ux
q C 5 paboTHI ¢ TOTyYaeMoil Ha ypoKe BuG OK

HCTHIE B TBa U cMecu. Cnn bl .

4 CTBIE BEILIEC ; cMmec 0co | COLMATBHO 3HAYMMOI nommoreka L1
paszaenenus cMmecen wropMarIeii — https://m.edsoo.ru/ff0d26c¢ca
IIpakTuyeckas padora Ne 2 WHUIMUPOBAaHKE €€ 00CYKICHUS

5 «Pa3znenenue cMeceit (Ha mpumepe 1 1 ’ ’ bubmaorexa LIOK

. p p https://m.edsoo.ru/ff0d28c8
OYUCTKHU TOBAPEHHOU COJIM )»
®usnueckue 1 XUMHUECKHUE SIBJICHUS.

6 Xumnaeckas peaknus. [IpuzHaku n | bu6mmorexa [JOK
YCIIOBUS NMMPOTEKAHUSI XUMUYECKHUX https://m.edsoo.ru/ff0d37fa
peakuui

00y KIICHHE IIKOJILHUKOB bubnmoreka [JOK
7 ATOMBI 1 MOJIEKYJIBI 1
cO0OMI0IaTh HA YPOKE https://m.edsoo.ru/ff0d2a6c
2 IIpocTeie U CNOKHBIE BELIECTBA. 1 odmenpuHsThIe HOPMI’(IS bubnuoreka [IOK
I10B HUs, IIpaBUJIa HUA
XHUMHUYECKHUE IIEMEHTBI OBC/ICHIA, TP ooe https://m.edsoo.ru/ff0d2a6¢



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

OtHOocHUTEIbHAg aTOMHAas Macca. 3HaKku

CO CTapIIMMH (YIUTEIISIMA)

bu6mmorexa [IOK

9
(CHMBOJIbI) XUMHYECKHX 3JIEMEHTOB CBEPCTHUKAaMH (LIKOJIBHUKAMK), |  https://m.edsoo.ru/ff0d2be8
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB. MPHHIMIIEL y4EOHOH
NACLUIUIMHBI U Bbu6mmorexa [JOK
10 Xumnueckas popmyna. OTHOCHTENbHAS
caMOOpraHu3aluu https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHAs Macca
1 MaccoBas 10JI XHMHYECKOTO Bbu6mmorexa [JOK
3JIEMEHTA B COCUHEHUU https://m.edsoo.ru/ff0d350c
12 BasieHTHOCTh aTOMOB XMMHUUYECKHUX bubmuoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
BKJIFOUCHHE B YPOK HTPOBBIX bu6mmoreka [JOK
13 ATOMHO-MOJIEKYJISIPHOE YUEHHE
TIPOLEYP, KOTOPBIE TOMOTA0T https://m.edsoo.ru/ff0d2d50
MOAAEP/KaTh MOTUBALIMIO JETEN Bu6nuoreka [JOK
14 3aKOH COXpaHEHHUsI MacChl BEIIECTB i
P - KTOTYICHHIO SHaHNH, https://m.edsoo.ru/ff0d3b88
HaJIa>KNBAHUIO ITO3UTUBHBIX B 6 OK
15 XUMHUYECKHE YPABHEHHS MEIHYHOCTHBIX OTHOIICHHIT B nomoTexa I
https://m.edsoo.ru/ff0d3b88
KJIaCcC€, IOMOIaroT
Knaccudukanus XuMAYECKUX peakIui CTAHOBJICHUIO
16 (coez[HHq;HHﬂ a3J10KCHUS ’ g ZS S i bubmmorexa TIOK
OO0POXKEIATCIIBHOU aTMOC(PEPHI
P ’ A100p (bep https://m.edsoo.ru/ff0d3{34
3aMeleHus, ooMeHa) BO BpeMsi ypoKa
17 KomnuectBo BemectBa. Mob. bu6mmoteka [IOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
BzauMocBs3b KOMMYECTBA, MacChl |
18 4yuciaa CTPYKTYPHBIX €IUHHUIL] BEIIECTBA. bubnuoreka [IOK
Pacuérel mo QopmysiaMm XUMHYECKHUX https://m.edsoo.ru/ff0d5708
COeTMHEHNN
Brruncnenus konmmaecTBa, MacChl
19 BEIIIECTBA M0 YPABHEHUSIM XUMUYECKUX buomorexa OK
. yp https://m.edsoo.ru/ff0d5708
peakiuit
M. B. JIoMOHOCOB — y4€HBIN-
20 sHIMKIoNeuCT. O600ImeHne 1 bubmorexa HOK
) . https://m.edsoo.ru/ff0d40c4
cHUcTeMaTu3alus 3HaHU I
21 KontpoubHnas padora Nel no teme 100y KIEHUE MIKOJIHUKOB bubnuoreka [IOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d40c4

«BemecTBa 1 XuMHu4deckue pPEaKunumn»»

COOJTIOIaTh HA YPOKE
OOIIETTPUHATHIC HOPMBI
MTOBE/ICHUS

https://m.edsoo.ru/ff0d4290

22

Kucnopon — 31eMeHT u mpocroe
BenlecTBo. Dusnueckue cCBOUCTBA
kuciopoaa.0O3o0H

23

CrniocoObI noy4eHust KUCIopoia B
1a060paTOpUU U MPOMBIIIIEHHOCTH.

24

XUMHYECKUE CBOWCTBA KHCIOPO/Ia
(peakIuu OKUCIICHHS, TOPCHHE).
[Tonsitre 06 okcumax. [IpumeHenue
KHCTIOpoJia

25

IIpakTuyeckas padora Ne 3 no teme
«[Tonxyuyenue u cobupanue KMUCIOpoaa,
W3y4YEHHUE €ro CBOMCTB)

26

TennoBoil 3¢ ekt XuMuIecKoi
PEaKIHH, TIOHSATHE O TEPMOXUMHUECKOM
YpaBHEHHH, dK30- U SHAOTCPMHUUECKUX
peakuusax. TommuBo (HedTh, yroib U
METaH)

27

Bo3ayx — cmech razos. CocraB
BO3/yXa.3arps3HEHUE BO3/yXa,
CIOCOOBI €T0 MpeI0TBPALLEHUS

28

Bonopon — anemeHT u npocroe
BelecTBO. Haxoxxnenue B npupoje

29

duznueckre U XUMHYECKHUE CBOMCTBA
Bojopoa. [ToHsaTue o kuciorax u
COJIAX

30

Crioco0bI MmoITyueHwsI BOJIOPO/Ia B
nabopatopuu. [IpumeHenue Bogopoaa

31

IIpakTyeckas padora Ne 4 1o Teme

MIpUMEHEHUE Ha YPOKe
HHTEPAKTHBHBIX GOpM pabOTEI
YYaIIXCs: MHTEJUIEKTYaTbHBIX
UTP, CTUMYJIHPYFOIIUX
MO3HABATENFHYIO0 MOTHBALIUIO
IIKOJIEHUKOB; TUCKYCCHIA,
KOTOpBIE JAAIOT YYaIIUMCS
BO3MOKHOCTH ITPHOOPECTH OTIBIT
BEJICHHS KOHCTPYKTHBHOTO
JTIAJIOTa; TPYIIIOBOM PabOThI UIIH
paboTHI B Tapax, KOTOPBIE y4aT
IIKOJILHUKOB KOMaHIHOMN paboTe
Y B3aMMOJEHCTBUIO C JPYTHUMHU
JICTHMH;

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0d448¢

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4614

bub6mnoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

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

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d4dd0

Bbub6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

Bbu6nmorexa [JOK
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«ITomyuyenue u cobrpanue BOAOPOa,
U3YyYEHUE €TI0 CBOMCTB»

https://m.edsoo.ru/ff0d4{42

MoutsipHbIii 00BEM Ta30B. 3aKOH

1'[06y>KI[eHI/IC IMIKOJIBPHHUKOB

Bbubmmorexa [JOK

32
ABoraapo COOJIIO/IaTh Ha YPOKe https://m.edsoo.ru/ff0d542¢
. TIPUHATBIC HOPMBbBI
Breruncnenus 00béMa, KOJIMYECTBA obwenp ¢ Hop
MOBEICHHMS, IPABHJIA OOIIICHHSI bubmuoreka [JOK
33 BELIECTBA r'a3a 0 €ro U3BECTHOMY
. cO cTapuIuMu (YYUTEISIMHU) U https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BELIECTBA WU 00BEMY
CBEPCTHHKAMU (IIKOJIbHUKAMH),
Brruucnenust 00bEMOB ra3oB 1o IIPUHIAIE YY4eOHOM BuGmiorexa LIOK
34 ABHEHMIO PEAKLIMU HA OCHOBE 3aKOHA UCLUIUTMHBI 1
ybag PEAKIIL i e https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHUH Ta30B CaMOOpraHH3aI1
®u3nuecKue 1 XMMHYECKHE CBOMCTBA
35 BoAbl. CocraB ocHoBauuii. [loustue 00 Bubmorexa OK
) ' https://m.edsoo.ru/ff0d587a
WHIUKATOpax
Bopna kak pactBopureins. Hacoliennsie bubnuoreka [JOK
36
Y HEHACBIILIEHHBIE PACTBOPLI https://m.edsoo.ru/ff0d5b40
37 MaccoBas 1071 BelllecTBa B pacTBOPE bubnmorexa [IOK
P P https://m.edsoo.ru/ff0d5b40
IIpakTuyeckas padora Ne S no teme
38 «lIpurorosieHue pacTBOPOB C bubnuoreka [JOK
ONpeNeNEHHON MacCOBOM 10JIEN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBAY
39 KontpoubHnas padora Ne2 o teme bubnuoreka [JOK
«Kucnopoa. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KacCu(pUKAIIUS, opranuzanus medcersa bu6mmorexa [JOK
HOMEHKJIAaTypa MOTHBUPOBAHHBIX 1 https://m.edsoo.ru/ff0d664e
[TonyyeHue U XUMHYECKUE CBOMCTBA OPY/WIPOBAHHBIX YHAILHUXCA Hat
UX HEYCIeBAIOIINMH bubnmnoreka [JOK
41 KHUCJIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
OJHOKJIACCHUKAMH, JIAFOILETO https://m.edsoo.ru/ff0d664e
OKCHJIOB
IIKOJbHUKAM COIIMAJIBHO
4 OcHoBaHusI: cOCTaB, Kiaccuduxams, SHAYMMELH OIMBIT Bbub6mmoreka [JOK
HOMEHKIIaTypa COTPYJIHMYECTBA M B3aUMHOM https://m.edsoo.ru/ff0d67ca
43 [Tonmy4yenue u XMMHUYECKUE CBOMCTBA [oMOmIH bubnmoreka [JOK



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
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OCHOBaHUI

https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kinaccudukanus, Bbu6mmorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHne u XuMHYECKHE CBOMCTBA bubnuorexa LIOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIaTypa
46 CIIOCOOBI MOTYUYEHUS XI/IMI/I‘IGCKI’/IG bubmorexa OK
N YACHIE, https:/m.edsoo.ru/00ad9474
CBOICTBA
. . bu6mmoreka [{OK
47 XUMHYECKUE CBOKMCTBA COJIEH
https://m.edsoo.ru/00ad9474
IIpakTuyeckasi pabora Ne 6. Peienue
43 SKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME bubmuoreka [JOK
«OCHOBHBI€ KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7¢
COCIMHEHUIN»
49 I'eneTnyeckas CBA3b MEXKIY KlaccaMu bubnuoreka [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9as50
bu6nmoreka [JOK
50 O06o01eHre u cucTeMaTH3aus 3SHaHU!
m H https://m.edso00.ru/00ad9cb2
100y KJICHHUE IIKOJIbHUKOB
KonTpoubnas padora Ne3 o reme COOIIFOIATh HA YPOKE
" P bubnuorexa [JOK
51 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX OOIIETIPUHSATHIE HOPMbI
. https://m.edsoo.ru/00ad9¢1a
COCIUHCHUUN TIOBEJICHUS, IPABUJIA OOIICHUS
CO CTapuIMMH1 U CBEPCTHUKaAMU
[TepBbIe MOMBITKH KJIaCCUPUKAITNN MPUMEHEHUE Ha YPOKE
6 bu6mmoteka [IOK
52 XAMHUYECKHX 3JIeMEHTOB. [ToHsiTHE O MHTEPaKTHBHBIX (POPM pabOTHI httos://m.ed /00adofE
) s://m.edsoo.ru/00ad9ffa
prnHaX CXOIHBIX DJIEMEHTOB ydamuxcs: UHTCIUICKTYaJIbHbBIX D
o WUTP, CTUMYJIAPYIOIIUX
Ilepnonnuecknii 3aK0H U P YHPYIOTL
MT03HABATEILHYIO0 MOTHBAITHIO bu6mmorexa [JOK
53 [Tepuoanueckas cucreMa XUMHYECKHUX . .
UM IIKOJIbHUKOB; IUCKYCCHUH, https://m.edsoo.ru/00adas52c
snemenToB 1. . Menaeneera KOTOPBIE JAIOT YIAIIEMCA
BO3MOKHOCTB Ipuobpectu oneiT |  bubimoreka [OK
54 [Tepuoapl, rpynmbl, HOATPYIIIBI

https://m.edsoo.ru/00ada52c
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Ctpoenue atomoB. CocTaB aTOMHBIX

BCACHHUA KOHCTPYKTUBHOTO

bu6mmorexa [IOK

55 N
anep. zoTomnsl JIMAJIOTa; TPYIIIOBOW PaboThI https://m.edsoo.ru/00ada342
WU ThI B IIapax, KOTOPbI
CtpoeHue IeKTPOHHBIX 000JI0UeK pabo apax, KoTop f
" y4aT IIKOJIbHUKOB KOMaHTHOH Bbu6mmorexa [JOK
56 aTOMOB 2J1eMeHTOB llepuonnueckon .
paboTe 1 B3aMMOAEHCTBHUIO C https://m.edsoo.ru/00adabbe
cuctemsl J. 1. MenaeneeBa
JIPYTHMH JI€THMH
XapakTepucTuka XUMHUYECKOTO
57 3JIEMEHTA IO €T0 MOJIOKECHUIO B bubmuoreka [JOK
ITepuonnueckont cucreme /. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa s
58 pa3BuTus Hayku u npaktuku. . 1. bubnnorexa HOK
MenpeneeB — y4€HbIH, MIE1ArOT U https://m.edsoo.ru/00ada96e
rpak iaHuH
59 DIEKTPOOTPULIATETLHOCTH aTOMOB MHALIMHPOBAHUE U TIOAIEPKKA bu6mmoreka [JOK
XHUMHUYECKHX DJIEMEHTOB UCCIIE0BATENILCKON https://m.edsoo.ru/00adaab8
€ATEJIbHOCTH IIKOJILHUKOB B
60 Honnast xumudeckas CBA3b . bubmmorexa TIOK
aMKaX pealln3alyuy MU
p p I https://m.edsoo.ru/00adac34
WHIUBHIYAIbHBIX U TPYIIIOBBIX
KoBanentnas nmonsipHasi XuMu4deckast HCCITeIOBATEBCKAX TIPOCKTOB, Bu6morexa [IOK
61 cBs3b. KoBajeHTHast HemonsapHas
p 9TO AACT HIKOJIbHUKAM https://m.edsoo.ru/00adaab8
XUMHICECKad CBA3b BO3MOYKHOCTB TIPHOOPECTH
HAaBbIK CAMOCTOSITEJILHOTO Buoauorexa ]_[OK
62 CreneHs OKUCIEHUS N
pCILICHUS TEOPCTUICCKON https://m.edsoo.ru/00adae28
63 OKHUCITUTETLHO-BOCCTAHOBUTEILHBIC npoGembi, HaBbIK bu6mmoteka [IOK
BAXUTCIIBHOT'O OTHOIIICHUS K
peakuun y https://m.edsoo.ru/00adb076
9yKUM HIesM, 0OPMIIEHHBIM B
bubnuoreka IJOK
64 OKHCIIUTENN U BOCCTAHOBUTEIN paborax Ipyrux . !
HCCIIeIoBATEICH, HABBIK https://m.edsoo.ru/00adb076
65 KonTtpoubsnas pabora Ne4 o teme MyOJIMYHOTO BBICTYIUICHUS bubnuoreka [IOK
«Ctpoenne atoMa. XMMHUYECKAsI CBSI3bY nepej ayJuTopuei, https://m.edsoo.ru/00adb486
66 PesepBHbIif ypok. O600menne n APTYMCHTHPOBAHIA 1 Bu6morexa LIOK
cucTeMaTu3alus 3HaHu OTCTAMBAHMA CBOCH TOTKH https://m.edsoo.ru/00adb33c
3peHus
67 PesepBHbIil ypok. O6001eHE 1 bubmuorexa [JOK
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cUCTeMaTH3allus 3HaHUI

68

PesepBHeiil ypok. O6001mIeH e 1
crucTemMaTu3auurs 3HaHUI

https://m.edsoo.ru/00ad9cb2

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/00ad9cb2
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9 KJIIACC

KoaudecTBO 4acoB

o OcHoBHbIE D/1eKTPOHHbIE
No % § I[aTa BOCIIMTATEeJbHBIC 3a1a4YH, up[(l)pog],]e
n/n Tema ypoxa E § U3YyYeHUS peuaeMbie Ha yporax ¢ o0pa3oBaTe/ibHbIE
- § E E E y4ieToM paﬁoqeﬁ pecypchl
§ = L§ g L§ NporpaMMsbl BOCIUTAHUS
Q 2 a B a
[lepuonnueckuii 3akoH. [lepunoanueckas BKJIFOUEHHE B YPOK HI'POBBIX

1 cHCTEMA XUMHUYECKHUX 351eMeHTOB [I. 1. 1 HIpoueayp, KOTOpbIC HOMOF&IOTU E;ISSEngfgsi?r?}éOa db35%e
MeHI[eHeeBa moaACp:KaTb MOTUBALIUIO ACTEU . - -
3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB € HIOTIYFICHIIO SHaHHH,

2 XUMHUYECKUX JIEMEHTOB IIEPBBIX TPEX 1 HETEGICHBATIIO TOSHTHIBHR . bubnuotexa LIOK
HepHOOB MEXITMIHOCTHBIX OTHOILICHUH B https://m.edsoo.ru/00adb6b6

KJ1acce, TIOMOTaloT

3 Knaccudukanus 1 HOMEHKIAaTypa 1 YCTaHOBIICHUIO bubnmnoreka [JOK
HEOPraHNYeCKUX BEIIECTB IoOpoXKeNnaTeNlbHOM aTMochepsl https://m.edsoo.ru/00adb7¢2

4 Bu1bl XUMUYECKOH CBA3H U TUITBI { BO BpEMiT ypoKa Bbubmmoreka IJOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtpouabnas padora Nel no teme

5 «IToBTOpenue u yriayOnaeHne 3HaHUI 1 1
OCHOBHBIX Pa3/eNIoB Kypca 8 Kjiacca»

6 Knaccugukanus XuMHUYECKHX peaKIuii | NPHUBIICYCHHE BHUMAHUS bubnuorexa [IOK
10 pa3JIMYHBIM IIpU3HAKAM HIKOJIPHUKOB K LICHHOCTHOMY https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOM aCHeKT}: H3YHACMBIX Ha ypoKax

7 peaxms. TIOHATHE O FOMOTCHHBIX K 1 SIBJICHUIA, OpFaHI/I3a]_II/Iv$I ux bubnuoreka [IOK
FEeTEPOTreHHBIX peaKkusaX paboThl ¢ nonyqaeMoun Ha ypoKe https://m.edsoo.ru/00adbe9a

COIIMAJIbHO 3HAYNMOUN
[TonsiTHEe 0 XUMHUYECKOM PABHOBECHH. unpopMarmeii —

2 @DaKTOpBbI, BIUSIIOIIAE HA CKOPOCTh 1 HHHIUHPOBAHHUE €€ bubnuoreka [IOK
XUMHYECKON Peakiuy U MOJIOKEHHE 00CYXICHISI, BHICKa3bIBAaHMS https://m.edsoo.ru/00adc28¢c
XMMHYECKOI0O paBHOBCCHS Y4aluMHCsT CBOCI'O MHCHHS 1O

9 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC 1 € TOBOJ1Y, BLIPA0OTKH CBOCTO K bu6mmorexa [IOK
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peakmuu

Teopus ANEKTPOIUTUYECKON

HEHW OTHOIIIEHHUS

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

Bbubmmorexa [JOK

10 ucconnanuu. CUIBHEIE U Cl1a0bIe
A tan https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
. Bubanoreka [IOK
11 HNounbie ypaBHEHUS peakIuid 1
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U BuG LIOK
3 . noOIMoTEKA
12 OCHOBaHHI B CBETE MPEJICTABICHUN 00 httos://m.ed 100add5ds
. ps://m.edsoo.ru/00a
AIEKTPOJIUTUYECKON JUCCOLIHAIIIT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE Bu6 OK
~ . noInoTeKa
13 MPEACTABICHUIN 00 AIEKTPOTUTHUECKON a
O — https://m.edsoo.ru/00add8b2
. bubnuoreka IIOK
14 [TonsiTue o runponuse conen 1
https://m.edsoo.ru/00add9d4
bu6mmoteka [IOK
15 O000111eHIE U CHCTEMATH3alIHs 3HAHUI
https://m.edsoo.ru/00addd12
16 IIpakTnueckas padora Ne 1.«Pemenue bubnuoreka [JOK
DKCIIEPUMEHTAIbHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonTtpoubnas pabora Ne2 no teme Bu6 110K
nOInoTEKA
17 «INEKTPOJIUTUYECKAS TUCCOLIUALINS. httos://m.ed 100addeco
ps://m.edsoo.ru/00addec
XUMHYECKUE PEAKLIUU B PACTBOPAX»
OO6mrast xapaKTeprUCTHKA TaJOTeHOB. HCIIOIB30BaHHE Eu6 oK
18 XUMHUYECKUE CBOMCTBA HA MPUMEPE BOCITUTATEIbHBIX BO3MOKHOCTEH nonmotexa I1
x0pa CONEpKAHNS YUeOHOTO https://m.edsoo.ru/00addfe2
XnopoBogopoa. ComnsiHast KUCIIOTa TPE/IMETA HEPE3 AICMOHCTPALIIO
o ’ NIETSIM TIPUMEPOB Bubnuoreka IIOK
19 XAMUYECKHE CBOMCTBA, TTOIYyUYEHHUE, PHMED a
OTBETCTBCHHOI'0, TPAXKAAHCKOTO https://m.edsoo.ru/00ade104
HpHMeHeHHe IIOBCIACHUS, HpOHBHeHI/Iﬂ
IIpakTuyeckas padora Ne 2 o reme HeIIOBEKONIO0US M
20 (TTomyeHue CONHOM KHCIOTHI I00POCEPAECUHOCTH, YEPE3 bubmuoreka [JOK

HU3y4YEeHUE €€ CBOMCTBY»

o100p COOTBETCTBYIOIINX
TEKCTOB JUIS YTCHHMS, 3a/1a4 IS

https://m.edsoo.ru/00ade348
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perieHus, MPoOIEMHBIX
cUTyanui Juist 00CyKICHUsI B
KJacce

21

Brruncienus o ypaBHeHHUIM
XMMHYECKHUX PEaKLNM, €CIIN OJIUH U3
peareHToB J1aH B U30bITKE

22

OO011as XapakTepUCTUKA JJIEMEHTOB
VIA-rpynmst

23

AnnoTporHble MOAU(UKALIUYU CEPBI.
HaxoxneHue cepbl 1 €€ COeIMHEHUN B
npupoje. XMMUYECKHUE CBOMCTBA CEPBI

24

CepoBojopo, crpoeHre, GU3NIecKue u
XUMHYECKHUE CBOMCTBA

25

Oxcunpl cepbl. CepHasi KUCIIOTA,
¢u3nyecKkrne 1 XMMHUYECKHE CBOICTBA,
pUMEHEHHE

26

XHAMHYECKHUE PEAKINH, JIEKAILUE B
OCHOBE NPOMBIIIUIEHHOTO CIIocoba
IIOJIyYEHUS CEPHOU KUCIIOTHI.
XHUMHYECKOE 3arpsA3HEHUE OKPYyKaroLen
Cpellbl COEIMHEHUSIMH CEPbI

27

Brruncienne MaccoBOM JIOJIH BEIXOJa
MPOAYKTA pEeaKIuu

28

OO6m1ast xapakTepucTHKa JIEMEHTOB V A-
rpymmsbl. A30T, paclipoCTpaHEHUE B
npupoae, GU3NYECKUE U XUMHUYECKHE
CBONCTBA

29

AMMHUaK, ero pusndecKue u
XMMHYECKHE CBOWCTBA, IOJYyUYEHHUE U
IIPUMEHEHNE

30

IIpakTnyeckas padora Ne 3 o reme

WHULMUPOBAHNE U MOJAEPKKA
HCCIIEA0BATEIBCKON
JesITeIbHOCTH HIKOJIBHUKOB B
paMKax peanu3aluy UIMU
HWHAWBUAYAIBHBIX U TPYIIIOBBIX
HCCIIE0BATEIbCKUX NIPOCKTOB,
YTO AACT IIKOJIbHUKAM
BO3MOXKHOCTH IIPHOOPECTH
HaBBIK CAMOCTOSATEIHHOTO
peLIeHUs TEOPETUYECKOMN
MIPOOJIEMBI, HABBIK
TeHEepUPOBaHUS 1 O)OPMIICHHS
COOCTBEHHBIX MJIEH, HABBIK
YBa)XKUTEIHHOT'O OTHOILIEHUS K
YyKHM UJIesiM, 0POPMIICHHBIM B
paboTax Apyrux
HCCIe0BaTeNIeH, HaBBIK
yOJIMYHOrO BBICTYTIJICHUS
nepes ayAMTOpUei,
apryMEHTHUPOBAHUS
OTCTauBaHUsI CBOCH TOUKH
3peHust

Bbu6mmorexa [JOK
https://m.edsoo.ru/00ade4 88

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bub6mnoreka [IOK
https://m.edsoo.ru/00ade64a

bub6mnoreka [IOK
https://m.edsoo.ru/00ade802

bubmuoreka [JOK
https://m.edsoo.ru/00adea28

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

bu6mmoteka [IOK
https://m.edsoo.ru/00adec8a

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

Bbub6mmoreka [JOK
https://m.edsoo.ru/00adf004

Bbu6nmorexa [JOK
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«ITomydeHnne aMMuaKa, U3y4eHHUE €ro
CBOICTBY»

https://m.edsoo.ru/00adf180

A30THas KUCIOTa, €€ (hru3nueckue u

NPUBJICUCHUC BHUMAaHUA

Bbubmmorexa [JOK

31 .
XAMUYECKHE CBOWCTBA HIKOJIBHHUKOB K IICHHOCTHOMY https://m.edsoo.ru/00adf306
o TICKTY N3Yy4YaCMBbIX H KaxX
Hcnons3oBanre HUTPATOB U COJIEH actie }i 3yHae a ypoxa
SABJICHUH, OpraHu3amnusa ux
aMMOHHUS B KQU€CTBE MUHEPATIbHBIX .
32 00peHnii. XUMHYECKOE 3arpsa3HEHNE PaboTBI ¢ MOIYHACMOIt Ha ypoie buGnnorexa [IOK
yA00P o P COLMANILHO 3HAYUMOMN https://m.edsoo.ru/00adf518
OKpPY’Karolllel cpeibl COeTMHEHUSIMU wrbopMAIHei —
a30Ta MHULMAPOBAHKE €€
®ocdop. Oxeun pocdopa (V) u 00CyKIeHNUsI, BBICKa3bIBAHMSI
bub6mnoreka [IOK
33 docdopHas kucinora, pu3uIecKue u YYaIMMHKCSI CBOCTO MHEHHS 10
. 6 https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOWCTBA, OTyYCHHE C€ MOBOMY, BRIPAOOTKH CBOCTO K
HEW OTHOLUEHUS
Hcnons3oBanue hocdaToB B KaueCTBE
. bubmuoreka [JOK
34 MUHEPAIBHBIX yI00peHHi. 3arps3Henue
. https://m.edsoo.ru/00adfc20
MIPUPOIHOH cpenbl hochaTamu
35 VYruepon, pacipocTpaHEHUE B IPUPO/IE, bubnuoreka [IOK
¢u3nyecKkrne 1 XuMUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepoja, ux GU3nYecKue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTHICCKHE bubmuoreka [JOK
po0JIeMBbI, CBSI3aHHBIE C OKCUIIOM https://m.edsoo.ru/00adfebe
yriepoaa (IV)
37 VYrospHas KUCIOTA U €€ CONu Buommorexa LIOK
https://m.edsoo.ru/00ae006¢
IIpakTuyeckas padora Ne 4 o Teme
38 "[losy4yeHne yriaekucioro rasa. bubnuorexa [IOK
KavecTBeHHast peakiys Ha kKapOoHaT- https://m.edsoo.ru/00ae027¢
noH"
[TepBoHayanbHbIE TOHATHS 00 o0y K/IeHUE NIKOJIBHUKOB Bt LOK
nonnoTexa
39 OpraHMYeCKUX BEIIECTBAX KakK O cO0OMI0IaTh HA YPOKE
6 https://m.edsoo.ru/00ae054¢
COEIMHEHUAX Yyrilepoia OOILICTIPUHATBIC HOPMBI
s MOBEJICHUS, IIpaBua OOLIEHNUs
40 Kpemnuuii u ero coeguHeHust P bubnmoreka [JOK
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IIpakTuyeckas padora Ne 5. Peumienue
OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC

CO CTapIIMMH (YIUTEIISIMA)
CBEPCTHHKAMU (IIKOJIbHUKAMH),
MIPUHIIATIEI YIeOHOU

https://m.edsoo.ru/00ae080a

bu6nmmoreka [IOK

41 o NCHUITIIMHBI 1
«Baxuenime HeMETaJUIBI U UX Amch https://m.edsoo.ru/00ae0bf2
caMOOpraHU3aI[|iK
COEIMHEHUI
KonTpoabHnasi padora Ne3 o teme
. bu6mmoreka [IOK
42 «Baxxuenie HeMeTaUIbl U UX
https://m.edsoo.ru/00ae0ec18
COEIMHEHUA
OO01mas XxapakTepUCTUKA XUMHYECKUX opranu3zaius medcrea
3JIEMEHTOB — METAJLIOB. MOTHUBUPOBAHHBIX U Bu6 110K
HOJIMoTEKA
43 Mertayumnueckas CBSI3b U METAJUINYECKAS SPYAUPOBAHHBIX yHAIIUXCA HaJl httos://med 10036103
. ps://m.edsoo.ru/00ae103e
KPHCTaJUIHYeCKas peméTka. OusnuecKue HX HCYCIICBAIOIIIMH
o OJHOKJIaCCHUKaMM, JaroIicro
CBOICTBa METAJUIOB
_ IIKOJIBHUKaM COLUAJIBHO
XUMHUYECKHUE CBOMCTBA METAJLJIOB. . BuGmiorexa LIOK

44 DIEKTPOXUMHUUECKUIN PSIIT HAIPSKEHUI .

P p P COTPYAHMICCTBA U B3ANMHOU https://m.edsoo.ru/00ael156
METAJIJIOB ITOMOILA
OOu1re crnocoObl MOTYYEHHs METAILIOB.

45 CrmuiaBbl. Berauciienust mo ypaBHEHUSIM bubnuorexa [JOK
XUMHYECKUX PEAKIUH, €CIIU OJMH U3 https://m.edsoo.ru/00ael156
pEareHTOB COJEPKUT ITPUMECH

46 ITonsTue 0 KOPPO3UU METAIIOB bubmnorexa [IOK

pp https://m.edsoo.ru/00ael1278
bu6mmorexa [JOK

47 €JI0YHBIE METAJUIEI
m https://m.edsoo.ru/00ae14b2

48 OKcHUIBI U THAPOKCHUILI HATPUS U KAJIUS bubmorexa LOK

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

49 [IlenoyHO3eMeENbHBIE METAILITBI — bubmuorexa [JOK
KaJILIIUA U MarHUi https://m.edsoo.ru/00ael 5¢8

50 Bakueiime coeIMHEHNS KaIbIIN buGnnorexa [IOK

https://m.edsoo.ru/00ael5e8

51 O06001IeHEe U cUCTEMAaTH3alAA 3HAHUNA



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

5 JKEcTKOCTh BOJBI U CITOCOOBI €€ bubmuorexa [JOK
yCTpaHEHHUS https://m.edsoo.ru/00ae1886
IpakTuyeckas padora Ne 6 o reme
g N Bbu6mmorexa [JOK

53 JKEcTKoCTh BOJIBI M METO/BI €€

" https://m.edsoo.ru/00aclae8
yCTpaHCHUS
Bbubmmorexa [JOK
54 AJIFOMUHMI
https://m.edsoo.ru/00aelc64

55 AmdoTepHbIe CBOHCTBA OKCHIA U bubnnoreka [JOK
TUAPOKCUA https://m.edsoo.ru/00aelc64

bubmuoreka [JOK

56 Kenezo a

https://m.edsoo.ru/00aec1d86

57 Oxkcubl, THIPOKCUIBI U COJIHU XKele3a bubnnoreka [JOK
(IT) u xene3a (IIT) https://m.edsoo.ru/00ae35e6

58 O06001IeHNEe U CHCTeMaTH3alMs 3SHAaHU I
IIpakTnueckas padora Ne 7. Peienue

59 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnmnoreka [JOK
«BaxHeimume MeTanibl U X https://m.edsoo.ru/00ae3de8
COCTMHCHHS
Briuucnenus no ypaBHeHUSIM YCTaHOBIIEHUE JOBEPUTENBHBIX
XUMHUYECKUX PEAKIUH, ECIIU OJUH U3 OTHOLICHUH MEXKJTy YUHUTEIIEM U

ero VUCHHKAMI bu6mmoreka [IOK
60 peareHToB J1aH B U30BITKE UM COACPKHUT y > httos://mLed 100261750
N ps://m.edsoo.ru/00ae
npHuMecH. BBIUKCIEHHs: MacCOBOM J10JH CIOCOOCTBYIOWIMX MIO3UTHBHOMY
BOCIIPUATHUIO YHAIITUMUCA
BBIXO/Ia TIPOJYKTA PEAKITUN .
- TpeOOBaHMI U MPOCHO YUUTEIS,

61 O000111eHE U CUCTEMATU3AINAS 3HAHUI MPUBITEUEHUIO HX RHEMAHHS K
KonTtpouabsnas padora Ne4 o teme o0cyx1aeMoii Ha ypoke

62 «BaxHenme MeTaJlIbl U UX uH(pOpMaNNK, aKTUBH3AIIUH UX
COCIMHCHHS MO3HABATEIILHOM JAEATETBHOCTH

63 BemectBa 1 Marepuaisl B MHULMHAPOBAHHUE U MOAJICPKKA bubnuorexa LIOK
OBCEIHEBHOM KU3HU YeJIOBEKaA UCCIIE0BATENBCKON https://m.edsoo.ru/00ae3f50

o CATCIIBHOCTHU IIIKOJIBHUKOB B
64 XHUMUYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH A bubnuoreka [IOK

CpeIbI

pamMKax pearu3aliy IMH

https://m.edsoo.ru/00ae4270
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65 Ponp XxumuM B pelieHnn SKOJI0THYECKUX 1 MHJMBHUYaJIbHBIX U TPYTIIOBBIX bubnuoreka [IOK
poOemM HCCJICIOBATCIILCKUX MTPOCKTOB, https://m.edsoo.ru/00ae4270
- YTO IACT MIKOJbHUKAM
PesepBHblit ypok. O60011eHUE U A bubnmoreka [JOK
66 . 1 BO3MOXHOCTH IPUOOPECTH
CHCTEMaTU3alus 3HaHUU https://m.edsoo.ru/00ae0d0a
HaBBIK CAMOCTOSITEIIEHOTO
67 PesepBHeIit ypok. O6001IeHNE 1 1 PeLLIeHNs TEOPETHUECKOM bubnmoreka [JOK
cucTeMaTu3alus 3HaHUl IPOGIIEMBI, HABBIK https://m.edsoo.ru/00adb33c
reHEpUPOBaHUS U OPOPMIICHHUS
COOCTBEHHBIX MJIEH, HABBIK
YBaXHUTEIBHOTO OTHOIICHHUS K
qyKUM UaesM, 0hOPMIICHHBIM B
o aboTrax Ipyrux
PezepeHsiii ypok. O600meHme u P by . bubnnorexa HOK
68 . 1 HCClieioBaTeNneli, HaBbIK
cUcCTeMaTu3anus 3HaHUHN https://m.edsoo.ru/00ad9cb2
MyOJUYHOTO BBICTYILICHHUS
nepes ay IMTOpUeH,
apryMEHTHPOBAHUS U
OTCTauBaHUsI CBOCH TOUKH
3peHust
OBUIEE KOJIMYECTBO YACOB I1O 68

[MPOT'PAMME
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