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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma mo yuebHoMy npeamery « Xumus» (0a30BbIi ypOBeHb) (IpeaMeTHas
obnacth «EcTecTBEHHO-Hay4YHbIE IPEIMETHI») (J1ajee COOTBETCTBEHHO — IIPOrpamMma 1o XUMHH,
XUMHS) COCTaBlieHA B COOTBETCTBUU ¢ DenepanbHON paboyeil mporpaMMoil mo ydeOHOMY
npeamery «Xumus» (0a30Bbl ypOBEHb) M BKJIHOYAET MOSCHUTEIbHYIO 3aIIUCKY, COJEpKaHHe
o0ydeHus, IUIaHUPYEMbIE pE3YyJbTaTbl OCBOCHMS IpOrpamMMmbl 110 XHMHUH, TEMaTHYECKOE
IUIAHUPOBAHMUE.

[IporpaMMa o XuMuu Ha YpoBHE OCHOBHOT'O 0011IEr0 00pa30BaHusl COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTelbHON IMPOrpaMMbl OCHOBHOTO
obmero obpaszoBanus, npenacraBieHHBIX B @T'OC OOO, a takke Ha OCHOBE (QeneparbHOI
paboueil mporpaMMbl BOCIUTAHUS U € Y4ETOM KOHLENILUHU NpenojaBaHus y4eOHOro mpeamera
«Xumusi» B o0pa3oBaTesbHbIX opranu3anusax Poccuiickoit ®denepanuu.

IIporpamma o xuMuu pazpaboTaHa c LeJIbI0 OKa3aHUsI METOIUYECKOM MOMOIIN YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

IIporpamma 1o XumMuM JIa€T NpeACTaBIEHUE O LENX, OOIed cTpaTeruu oO0ydeHus,
BOCIIUTAHUS M Pa3BUTHA OOYYAIOIIMXCS CPEACTBAMH YYEOHOTO IPEeaMETa, YCTaHABIMBAET
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelyCMaTpUBaeT paclpelesieHue ero no Kiaccam u
CTPYKTYpHUpOBaHME 110 pa3zesiaM U TeMaM IIPOrpaMMbl [0 XUMHUHU, OIPEJEISIET KOJINYECTBEHHbIE
Y KaUECTBEHHBIE XapAKTEPUCTUKU COACPKAHMSL, PEKOMEHY EMYIO I10CJIEI0BATEIbHOCTD U3yUYEHUS
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOro Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEN 00yUJarOLIMXCsl, OIIPEesieT BO3SMOKHOCTH MpeIMeTa JIIsl pealn3aluu
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHS OCHOBHON 00pa3oBaTEeIbHOM INpOrpaMMbl Ha YpPOBHE
OCHOBHOro o011ero obpa3oBaHusi, a Takke TpeOOBaHUI K pe3yjibTaTaM OOy4YeHHs XUMHMU Ha
YpOBHE IieJIel M3Y4YEHHUs MPEeMETa U OCHOBHBIX BUIOB y4eOHO-IT0O3HABATENBbHON AESITEIbHOCTU
00yyaroIerocs Mo OCBOCHUIO yUeOHOTO CO/lepKaHMs.

3HaHME XUMUHU CITY’KUT OCHOBOM /17151 JOPMUPOBAHUS MUPOBO33pEHMSI 00yUaIOIErocs, ero
IpeCTaBICHUN O MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMbIe XUMHUEH
IPEJICTaBICHNS O B3aUMONPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLUHU BELIECTB B IPUPOJIE, O MYTAX
peuieHus I00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUS 4YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYECKOM, MUILEBOM U SKOJIOrHYecKoil 0€30acHOCTH, MPOOIIEM 3paBOOXPAHEHNUS.

N3y4yenne xumuu:

CHOCOOCTBYET peanu3aluyd BO3MOXKHOCTEH Uil CcaMOpasBUTHS M (OpMHpPOBaAHUS
KYJITYpBI IMYHOCTH, €€ 0011el U PyHKIMOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMHUpPOBAHNE MBIIIIEHUS U TBOPUECKUX CIIOCOOHOCTEN 00yUarommxcs,
HaBBIKOB  HMX  CaMOCTOSATENbHOM  yueOHOM  JesITeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HH, TaK U B
npodeccuoHaIbHOMN J1eITeTbHOCTH;

3HAKOMHUT CO CleUu(UKOH HAyYHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI I[€JIOCTHOTO
B3IJIA/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TArloM B (POPMHPOBAHUU
€CTECTBEHHO-HAYyYHOU IPaMOTHOCTH 00YyYarOIINXCs;

CIOcOOCTBYeT (OPMUPOBAHHIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHuE
00ydaromuxcs.

JlanHble HampaBiieHUs B OOyYe€HUU XUMHH 00€CredrBarOTCsl crienu(UKon coaep:kaHus
y4eOHOT0 MpeIMeTa, KOTOPBIN SBIISETCS MeJarornuecku aJalTUPOBAHHBIM OTpaXkeHneM 0a30BOi
HAYKHA XMMUH Ha OMPENICIIEHHOM 3Tare €€ pa3BUTHS.
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Kypc xuMun Ha ypoBHE OCHOBHOIO OOILEro oOpa3oBaHHsS OPHUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMHUCS CUCTEMBI IEPBOHAYAIbHBIX IMOHATUI XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATHI OPraHUYECKOU XUMHUH.

CtpykTypa copep)kaHusi IpOrpaMMBbl 110 XUMHUHU COPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa kK e€ m3ydeHuro. ConepKaHUE CKIIAIBIBAETCA U3 CUCTEMBbI MOHATHA O XUMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOH peakiuu. O0€ 3TH CHUCTEMbI
CTPYKTYPHO OpraHM30BaHbl IO MNPHUHIMILY IOCJIEI0BATEIBHOIO Pa3BUTHUS 3HAHMM HA OCHOBE
TEOPETUYECKUX NPEACTaBICHUN PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOI'O YYEHHS KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

[Tepuonnueckoro 3akona .M. MenaeneeBa Kak OCHOBHOTO 3aKOHA XHUMUU;

YYEHUS O CTPOCHUHU aTOMa U XUMUYECKOMU CBA3U;

MPEJCTABICHUNA 00 IEKTPOTUTHUECKON UCCOLUAIMH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pPACCMATPUBAIOTCA HAa OCHOBE SMIMPHUYECKH IOJYYEHHBIX H
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO YPOBHS K APYTOMY, BBITTOJIHSS
GbyHKIIUN OOBSICHEHHSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOSHUS U BO3MOKHOCTEH MPaAKTUYECKOTO
IIPUMEHEHUS U MTOJIYyYEHUS N3Yy4aeMbIX BEILECTB.

OcBoeHHE MPOrpaMMbl MO XUMHUH CHOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XUMUYECKOM COCTABJIAIOIIECH HAYYHOM KapTUHBI MHUpAa B JIOTMKE €€ CUCTEMHOM IIPUPOJBI,
LEHHOCTHOTO OTHOLLIEHHUS K HayYHOMY 3HaHUIO U METOJaM IM03HaHUs B Hayke. M3yuenue xumun
IIPOUCXOUT C IPUBJICYEHUEM 3HAHUM U3 PaHEe U3YUEHHBIX YUEOHBIX IpeaAMETOB: « OKpy Karoluil
mup», «bronorud. 5—7 knacce» u «duznka. 7 Kjaacey.

[Ipu n3yvyeHnn XuMuu NpoucxoauT (opMHUPOBaHHUE 3HAHUI OCHOB XMMUYECKON HAYKH KaK
00J1acTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHMPOBOW KYyJBTYpbl. 3ajaya y4eOHOro NpeaMeTa COCTOUT B (POPMUPOBAHUU
CUCTeMbl XMMHMYECKUX 3HAHUN — BaKHEHIIMX (PaKTOB, MOHSATHH, 3aKOHOB U TEOPETHUECKUX
MOJIO)KEHUH, JOCTYNHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HAyKu, B
MPHUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS MPU U3YYCHHUU BEUIECTB M XUMUYECKHUX PEaKIIil, B
GOpMHUpPOBAaHUM W PA3BUTUU TIO3HABATENBHBIX YMEHUW W HMX NPUMEHEHWH B Y4YEOHO-
MIO3HABATEJILHOM U yueOHO-UCCIIEJ0BATENIbCKOM J1eATeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTIO
oOpallieHus ¢ BeIIeCTBaMU B ITOBCEITHEBHOM JKU3HH.

[Ipu m3yyeHHM XMMUU HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs BakKHOE 3HAUYEHUE
NPUOOPENTHN TaKKue LIETH, KaK:

(dbopMHpOBaHNHE MHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K camM00Opa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSTEIbHOMY IPUHATUIO pEIIEHUHN, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

HaIlpaBJICHHOCTb OOY4YeHHs Ha CHCTEMaTH4ecKoe MpHOOIIeHHEe O0O0ydJaroImuxcs K
CaMOCTOATEJIbHOM  ITO3HABAaTEJIbHOW  JESATEIBbHOCTH, HAyYHBIM  METOJAM  ITO3HaAHU,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

o0ecrieyeHrne YyCIOBHH, CHOCOOCTBYIOIIMX IPHOOPETEHUIO OOYYaIOUMMUCS —OIbITa
pa3HOOOpa3HON NeATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMTIETSHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JCSITEILHOCTH;

dhopmupoBanue o0mIel (HYHKIIMOHATLHON W €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
qrcIie yMEHHUH OOBSCHATH U OIICHUBAThH SIBICHUS OKPYKAIOIIETO MUPA, UCIIONIb3Ys 3HAHUS U OTIBIT,
MOJIyYEHHBIC TPU W3YYEHUU XUMUHU, IPUMEHSITh UX MPU PEIICHUH TPOOJIeM B TOBCETHEBHOM
JKU3HU U TPYIOBOU JEATEIBHOCTH;

(dbopMupoBaHHE Y 00yYaroIIMUXCsl TYMaHUCTHUYECKUX OTHOUIEHWH, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHUU I BBIPAOOTKU SKOJIOTMYECKU I1eJIeCOO00pa3HOro MOBEJACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LESAX COXPAHEHHS CBOETO 3J0POBbS M OKPYKAIOIIEH MPUPOTHOMN
Cpenbl;
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pa3BUTHE MOTHBAIIMU K O0YYCHHUIO, CIOCOOHOCTEH K CAaMOKOHTPOIIIO M CAaMOBOCITUTAHUIO
HAa OCHOBE YCBOGHUS OOINEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY
npoQWIs U HAITPABICHHOCTH AaJbHEUIIET0 00yUeHHUS.

OO011ee 4nCiIo 9acoB, pEKOMEHI0BAHHBIX /IS M3ydeHus XxuMuu, — 136 yacoB: B § kiacce —
68 yacoB (2 4aca B Heneno), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIO).

COJAEPXAHUE OBYYEHMUA B 8 KJIACCE.

[lepBoHayaIbHbIE XUMUYECKHUE TTOHATUS.

[Ipeamer xumuu. Posnb XMMUM B JKU3HM 4e€JIOBEKa. XMMHUs B cucTeMe Hayk. Tema u
BeniecTBa. du3nueckue cBONCTBA BEUIECTB. Arperatnoe cocTosiuue BemecTs. [lonsaTre o meTonax
NO3HaHUA B XuMHH. Yuctele BemectBa 1 cMecH. CriocoObl pa3feneHus CMecen.

ATOoMBI M MOJEKyJbl. XUMUYECKUE 31€MEHTbl. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB.
ITpocTsie U ClI0KHBIE BEIEeCTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewecTB. OTHOCUTENIbHAsA aTOMHas Macca. OTHOCHUTENbHASI MOJIEKYJIIpHAs
Macca. MaccoBas 1011 XUMHUYECKOI0 AJIEMEHTA B COCIMHEHUH.

KonnuectBo Bemectsa. Monb. MossipHas Macca. B3auMOCBsA3b KOJIMYECTBA, MACCHI U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl o ¢popmMynaM XUMUYECKUX COSTUHEHHA.

dusnyeckue U XUMHUYECKUE SIBJICHUSA. XUMHUUYECKas peakius U e€ NpHU3HaKU. 3aKOH
COXpaHEHHs MacChl BEIIECTB. XUMHUYECKUEe ypaBHeHUs. Kimaccupukanuss XUMHUECKUX peaKknit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, OOMEHA).

XUMUYECKUI IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKON MOCY/10H, paBuiIaMyu paboThl B
nabopaTopuu U npuéMamu odpalleHus ¢ 1a00paTOpHbIM 000pyI0BaHUEM, U3YUEHUE U OIUCAHUE
¢u3nUecKuXx CBOHCTB 00pa3loB HEOPraHWYECKHUX BEIIECTB, HAOMIOJCHUE (U3NIECKUX
(maBieHHE BOCKa, TasHHE JIbJ1a, pACTUPAHUE caxapa B CTYIIKe, KUIICHUE U KOHJICHCAIs BOJbI) U
XUMHYECKHX (TOpEHHE CBEYM, MPOKaJIMBaHUE MEJHON IPOBOJIOKH, B3aUMOJECICTBHE Mela ¢
KUCJIOTON) sIBICHUH, HaOJIIOJEHHE M OMMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX PeaKLui
(paznoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pas3iokKeHHEe
runpokcuaa meau (II) npu HarpeBanum, B3auMojeiicTBue xene3a ¢ pactBopoM coiu meau (II),
U3Yy4YEeHHE CIIOCOOOB pa3fesieHus: cMeceil (C MOMOIIbI0 MarHuTa, GUIbTPOBAHUE, BhIMIAPUBAHUE,
JUCTWLIALMS, XpoMaTtorpadus), MpoBeIeHHE OUYUCTKH IOBAPEHHON CcoNM, HaOIIoAeHUEe U
ONHMCAHUE pe3yJbTAaTOB IMPOBEACHUS OIbITa, WUIFOCTPUPYIOLIErO 3aKOH COXPAaHEHUs MacChl,
co3/laHue MojieNel MOJIeKYJI (IIapOCTEPHKHEBBIX).

Baxneiimme npeactaBuTeM HEOPraHUIECKUX BELIECTB.

Bo3nyx — cmech razos. Cocras Bo3nyxa. Kuciaopon — 37I€MEHT U IIPOCTOE BELIECTBO.
Haxoxnenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUUECKHE CBOMCTBA (pEeaKIlui TOpEeHus).
Oxcunpl. Ilpumenenne kuciaopoga. CrocoObl TOIMy4deHHs KHUCIopojga B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — aiaoTponHas MoAuduKanus
KHCIIOPOJa.

TennoBoit 3pdexT XuMHUYECKOW peakluuu, TEPMOXMMHUYECKHE YpaBHEHMS, B5K30- HU
SHAOTEPMHUYECKHE pPEAKIUHU. TOIIMBO: Yroib M METaH. 3arpsA3HEHHE BO31yXa, YCHICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOS.

Bomopon — osmeMeHT M mpocrtoe BemecTtBo. HaxoxkneHuwe Bojgopona B IIPUPOLE,
buznyecKkue 1 XuMHUYeCcKre CBONCTBA, MPUMEHEHHE, ClI0coObI oiyueHus. Kuciaorel u conu.

Monsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBopurtenb. PactBopel. Haceimennsie n
HEHACBIIICHHbIE PAcTBOpBI. PacTBOopMMOCTh BeliecTB B BoAe. MaccoBas oyl BellecTBa B
pactBope. XUMHYECKHE CBOMCTBA BOAbl. OCHOBaHUA. Poib pacTBOPOB B MPHUPOJAE U B KU3HU
yenoBeka. KpyroBopoT Boabl B NIpUpoje. 3arpsi3HEHUE NMPHUPOAHBIX BoJA. OXpaHa M OUYHMCTKA
IIPUPOJHBIX BOJ.
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Knaccudukanmss Heoprannuecknx coenuHennid. Oxcuapl. Knaccudukanus OKCHAOB:
coneoOpa3yroriue (OCHOBHBIC, KHCIOTHBIE, aM(DOTEpHEIE) U HecolieoOpasyomue. HomeHnknatypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyuenue okcuaoB.

OcnoBanmst. Kmaccudukanust OCHOBaHMN: IIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBaHuid. Pu3nueckMe M XUMUYECKHE CBOWCTBA OCHOBaHUU. [lomyueHue
OCHOBAaHUM.

Kucnotsl. Knaccudukanus xucinor. Homenknarypa kuciot. @uznyeckue U XMMHYECKHE
cBoiicTBa kuciot. Psan akruBnoctu metauioB H.H. bekerosa. Ilosyuenue kucior.

Conu. Homenkiarypa cosieil.

Du3nYecKUe U XMMUYECKUE CBOMCTBA conel. [lonydenue coeil.

I'eneTnyeckas cBsI3b MEXKYy KacCaMH HEOPraHUYECKUX COCTUHEHUM.

XUMUYECKUN HSKCIEPUMEHT: KAYECTBEHHOE OMNPENIECTICHUE COIEPKaHUS KHUCIOpOoJa B
BO3/IyXe, MOJy4YeHHe, coOupaHue, pacrio3HaBaHUe U U3yUYeHHE CBOWCTB KHCIIOpO/1a, HAO0IeHUe
B3aUMOJICHCTBUS BEILIECTB C KUCIOPOJAOM M YCIIOBHUSI BOSHUKHOBEHHMS M TIPEKPAILICHUS] TOPEHUS
(moxapa), 03HaKOMIIEHHE ¢ 00pa3liaMy OKCHJIOB U ONMCAHUE UX CBOMCTB, MOJIy4YeHHE, COOMpaHue,
pacro3HaBaHuE U U3yUeHUE CBOMCTB BOJIOPOia (TOPEHUE), B3AUMOICHCTBUE BOAOPO/1a C OKCHIOM
Meau (II) (BO3MOXXHO HCIIOJIB30BaHHWE BHJICOMATEPHAIOB), HAOJIIOACHUE OOpPa3IllOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIieoBaHWE OCOOCHHOCTEW pPACTBOPECHUS BEIIECTB C Pa3IUIHON
PacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM J10JI€ paCTBOPEHHOTO
BELIECTBAa, B3aUMOJAEWCTBME BOAbI € METaUlaMU (HAaTpUEM U KalblLHMEeM) (BO3MOXHO
UCIIONIb30BaHUE BHJIEOMATEPUANIOB), HCCIEIOBAaHUE O0OpaslloB HEOPraHWYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB, HAOJIIOJCHUE WU3MEHEHHUS OKPACKM WHAMKATOPOB B PAacTBOPAX KHUCIOT U
nienouel, n3ydenue Baumozeiictsus okcuna meau (II) ¢ pactBopom cepHOIi KHUCIOTHI, KHCIOT €
METaJUlaMH, PEaKIui HEeUTpalIu3aluu, MOJTYyYEeHHUE HEPAaCTBOPUMBIX OCHOBAHUM, BBHITECHEHUE
OJIHOTO0 MeETajula JIPyTMM W3 pacTBOpa COJIM, PEIICHHUE SKCIEPUMEHTAIbHBIX 337ad 0 TeMe
«BakHelmue Ki1acchl HEOPTraHUYECKUX COSIUHEHUIN.

[lepuonnueckuit  3akoH u llepuoamuyeckas cuctemMa XUMHUYECKHUX 3BJIEMEHTOB
H.N. MenneneeBa. CTpoeHne aToMOB. XUMHUUEcKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaKkIuu.

[TepBbIie MOMBITKYU KJIaCCUPUKAIIMA XUMHUECKUX 2JIEMEHTOB. [IoHsATHE O rpyImax CX0IHBIX
AIIEMEHTOB (IIETIOYHBIE U IIET0YHO3eMeNbHbIE METAILIbI, TaJOTeHbl, HHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpBbIEe 00pa3ytoT aM(pOTEpHBIE OKCUIBI U THAPOKCHU/IBI.

[lepuonnueckuit  3akoH. Ilepuogmueckas  cucTemMa  XMMHYECKMX  DJIEMEHTOB
J.W. MenneneeBa. KopoTkonepuonnas u anuHHoneprogHas ¢popmel [leprnoaudeckoil cuctemsl
xumuueckux dnemeHToB .M. Mengeneesa. llepuoasl u  rpynmbel. DU3HYECKHH CMBICH
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIHI DJIEMEHTA.

Crpoenue artomoB. CoctaB aTomMHbBIX suep. M3oromsl. OnekTponbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX AJIeMEHTOB [leproandeckoil cucTeMsl
JA.N. Menneneea. XapakTEepUCTHKA XUMHUYECKOTO OJJIEMEHTa IO €ro MOJIOXKEHUI0 B
[Tepuonnueckoii cucreme .M. Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHUS Painlyca aTOMOB XMMHUUYECKHUX AJIEMEHTOB, METAJITMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB MO Ipynmnam M InepuoaaM. 3HadeHue llepuonnueckoro 3akoHa u
[lepponnueckoid CUCTEMBI XUMHUYECKHUX DSJIEMEHTOB /I PAa3BUTHUS HAYKA M TPAKTHKH.
J.1. MenneneeB — y4€HbBIN U TPaXAAHUH.

Xumuueckass  CBSA3b. KoBasienTtHast ~ (mosisipHass W HENOJIsIpHAasi)  CBS3b.
DIIeKTPOOTPUIIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. lloHHAas CBS3b.

Crenenb  okucieHus. OKHUCIUTETbHO-BOCCTAHOBUTENbHBIE peakuuu. IIponecchr
OKHCIIEHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBHUTEIIH.

XUMHUYECKUH DKCIEPUMEHT: H3Yy4deHHe OOpa3I[OB BEUIECTB METAIOB M HEMETAIIOB,
B3aUMOJICVCTBUE THIPOKCUIA IIMHKA C PACTBOPAMHU KHCIIOT M IIEIOYEH, MPOBEICHNUE ONBITOB,
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WUTIOCTPUPYIOUINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINi (TOpeHue, peakuu
pa3lioKEHUs, COCTUHECHHUS ).

MexnpeamMeTHbIe CBSI3U.

Peanu3arust MeXIpeIMETHBIX CBSA3CH MPHU M3yUYCHUU XMUMHH B § KIIACCE OCYIIECTBISETCS
yepes3 UCIOJIb30BAHNE KaK OOIINX eCTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHITHH, SIBIISIOUIXCS
CUCTEMHBIMHU JIJISl OTJICIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAY4YHbIE TOHSATHUS: HAy4yHbIM (akT, THIOTE3a, TEOpHUs, 3aKOH,
aHaJIN3, CUHTE3, KIaccu(puKaIus, MepuoIMIHOCTh, HAOIIOICHNE, SKCTICPUMEHT, MOICITUPOBaHNE,
U3MEpEHHNE, MOJIEIb, SIBJICHUE.

@du3uka: marepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, W30TOIBI,
pPaZOaKTUBHOCTb, MOJIEKYJa, SJEKTPUUYECKUN 3apsl, BELIeCTBO, TeJI0, 00bEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (PU3NYCCKUE BEITUYHMHBI, SIUHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, CoHIIE.

buonorus: porocunres, qpixanue, buochepa.

l'eorpadusa: armocdepa, ruapocdepa, MuUHEpallbl, TOPHBIE MMOPOJbI, TOJE3HBIC
HCKOTIaeMbI€, TOIUTHBO, BOJIHBIC PECYPCHI.

COJAEP)KXAHUE OBYYEHMUA B 9 KJIIACCE.

1. BeniecTBO U XUMHUYECKask PEAKIIUSL.

Ilepuonnueckuit  3akoH. Ilepuoamueckas  cucTeMa  XMMHYECKHMX  DJIEMEHTOB
J .. MenpneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTU B H3MEHEHUHU CBOMCTB XMUMHYECKHX
3JIEMEHTOB NEPBbIX TPEX MEPHOIOB, KalMs, KaJdblMsl U HUX COCIAUHEHHH B COOTBETCTBUU C
M0JIO’KEHUEM 3JIeMeHTOB B [lepronyeckoii cucteMe U CTpPOEHUEM X aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMHUYECKOW CBSA3M. THIBI KPUCTAUIMYECKHX PELIETOK,
3aBHCHUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BUIa XMMUUYECKOH CBSI3U.

Knaccudukanus m HOMEHKJIaTypa HEOPraHMYECKMX BeIIeCTB. XHMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jMUHBIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Krnaccudukanys XuMUYECKUX peakuil M0 pa3IudHbIM MPU3HAKaM (110 YHCIIy U COCTaBY
YUYaCTBYIOUIMX B PEAKIIMH BELIECTB, 10 TEIIOBOMY 3P (HEKTY, N0 U3MEHEHUIO CTETIEHEH OKUCICHUS
XUMUYECKUX DJIEMEHTOB, 10 O0paTMMOCTH, TIO YYacTHUIO KaraiumzaTopa). OK30- |
9HJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[Tonsitre o ckopocTH xumuueckoi peakuuu. [loHsTHe 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOTrEHHBIX M TETEpPOreHHbIX peakuusax. [lonsatue o
karanuse. [lonsaTre o xumMmuyeckoM paBHoBecHU. DAKTOPBI, BIMSIONINE HA CKOPOCTh XMMHUECKOMN
pEeaKuy U MOJI0KEHHE XMMHYECKOTO PABHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peaxuuu, ANEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHOMN peaxkuu. CocraBnenue ypaBHEHUN
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIMH C CIIOJIb30BAHNEM METO/1a 3JIEKTPOHHOT 0 OanaHca.

Teopust 2MEKTPOIUTUUECKON TUCCOLMALNN. DJIEKTPOIUTHI U HEAIEKTPOJINUTHL. KaTnoHsl,
AHUOHBI. MeXaHN3M UCCOLMAIIMU BEIIECTB C Pa3IMYHbIMHU BUJIaMU XUMUYECKOU cBs3HU. CTeneHb
nucconanui. CUIIbHBIE U CIIa0ble 3JEKTPOIUTHI.

Peakuuu nonHoro ooMeHa. YcCioBUSl IPOTEKaHUS peaKIMii HOHHOrO OOMEHa, MOJHbIE U
COKpaIEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUIl M COJIEH B CBETE
NpEJCTaBICHU 00 3IEKTPOIUTUYECKON auccormanuu. KadecTBeHHblE pPEaKIMM Ha HOHBI.
[TonsiTHE O TUAPOIU3E COJIEH.

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENISIMH KPUCTAIUTMUECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMETaIoB (rpaduTa M aamasa), CI0XKHBIX BEIIECTB
(xJI0puaa HaTpus), UCCIIEI0OBAaHUE 3aBUCMOCTH CKOPOCTH XUMHUYECKONW PEaKLUU OT BO3JEHCTBUS
pa3nuyHbIX (HaKTOPOB, HCCIIEAOBAHHE AJIEKTPOIPOBOIHOCTH PACTBOPOB BEILECTB, IpoIEcca
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JUCCOLMALMU  KHUCIIOT, IIeJo4ed M cojiell (BO3MOXHO HCIOJIb30BaHUE BHJICOMATEPUAIIOB),
NPOBE/ICHUE OIBITOB, WILIIOCTPUPYIOMIMUX MPU3HAKU IMPOTEKAHHUs pPEaKUUi HMOHHOTO OOMeHa
(oOpa3oBaHHEe oOcCaJKa, BBbIJIEJIEHUE TIa3a, 00pa30BaHUE BOJBI), ONbBITOB, WJUIIOCTPUPYIOLIUX
IPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (TOpeHHe, peakUMH pa3ioKeHus,
COEJMHEHUS ), PACIIO3HABAHNE HEOPIaHUYECKHMX BEIECTB C IIOMOIbI0 KAUECTBEHHbBIX PEAKLIU Ha
VOHBI, pEIIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4.

2. HemeTasibl U UX COETUHEHHUS.

OOmast xapaktepucTuka TrajgoreHoB. OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTEPHBIC
crenieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEHCTBHE C METaulaMH, HEMETaJulaMu,
menoyamu).  Xsoposopopoa. ConsiHas  KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJyueHHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelye Xi1opuabl
1 UX HaXO0XJICHUE B IPUPOJIE.

OOmast xapakrepuctuka syeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTEepHBIE CTEIICHU OKUCIICHUS.

Crpoenne u pu3nUecKue CBOWCTBA MPOCTHIX BEIECTB — KUCIOPOAA M CEPBI. AJIIOTPOITHBIE
MOIUGUKALMM KHCIOpoJa M cepbl. XUMHUEcKue cBoicTBa cepbl. CepoBOJOPOA, CTpPOEHHE,
¢uznueckue U XuMuueckre cBorcTBa. OKCUIBI CEpbl KAK MPEACTABUTEIN KUCIOTHBIX OKCHJOB.
CepHas KucioTa, (QU3MUECKHE W XUMHUYECKUE CBOiicTBa (0OlLIMe Kak MpeJCcCTaBUTENs Kiacca
KHCIIOT U criennpuieckne). XUMUIECKHUE PEaKIIHH, JeKaIlue B OCHOBE TPOMBIIIIEHHOTO CII0c00a
NOJTy4yeHus1 cepHOU KucnoTsl. IIlpumenenue. Conu CEpHOM KUCIIOTHI, KAYECTBEHHAsl PEaKLus Ha
cyiabdar-uoH. HaxoxnaeHue ceppl U €€ COEAMHEHMH B NIpUpoJie. XUMHUUECKOE 3arpsi3HEHUE
OKpY’Karollel Cpepl COEAUHEHUSAMHU cepbl (KHCIOTHBIE JOXKIM, 3arps3HEHHE BO3AyXa U
BOJI0EMOB), CIIOCOOBI €0 MPEJOTBPAILICHHUS.

OOmast xapakTepucTuka 371eMeHTOB VA-rpynmnbsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEIIEHH OKUCIICHUSI.

A30T, pacnpocTpaHeHue B NpHpoJie, pu3nyeckre U XumMuueckue cBoiicrsa. Kpyrosopor
a3oTa B IIpUpojie. AMMHUAK, ero pU3ndYecKue U XUMUYECKUE CBONCTBA, ITOJIy4eHHUE U TPUMEHEHHUE.
Conu amMmMoHuS, UX (PU3HYECKHE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius
Ha MOHBI aMMOHHMS. A30THasl KHUCJIOTa, €€ MoJlydeHue, (PU3Nueckue U XHMHUYECKHE CBOICTBa
(oOume kak mpeAcTaBUTENs Kiacca KUCIOT M creuuguyeckue). Vcnonab3oBaHue HUTPATOB U
coJieli aMMOHHS B Ka4€CTBE MUHEPAJIbHBIX y100peHni. XMMHUECKOe 3arps3HEHHE OKpY Karolei
Cpezbl COeIMHEHUSIMH a30Ta (KUCIOTHBIE A0/, 3arpsi3HEHNE BO3/lyXa, TOUBBI U BOJJOEMOB).

®ocdop, amnorponHsie Mogupukanuu ocdopa, puznyecKkue U1 XUMUYECKUE CBOMCTBA.
Oxcun docopa (V) u dpochopras kucinora, Gpu3n4eckue U XUMUUECKUE CBOMCTBA, NOJIyUYEHHUE.
Hcnonp3oBanue ¢pocaToB B KaueCTBE MUHEPAIbHBIX YA00pEHUH.

OOmast xapaktepuctuka syeMeHToB IVA-rpynmel. OCOOEHHOCTH CTpPOEHMsI aTOMOB,
XapaKTepHbIE CTEIIEHH OKUCIICHUS.

VYraepon, amoTponHble MOAM(DUKALMYU, PAcCOpOCTpaHEeHUEe B Mpupoze, pusnueckue u
XUMUYECKHE CBOMCTBA. Ancopbums. KpyroBoport yriepoaa B nmpupozae. OKCHabl yrieponaa, ux
¢u3nueckue M XUMHUYECKHE CBOWMCTBA, JCWCTBUE HA HKHUBBIE OPraHU3MBI, TOJIy4YEHHE U
MpUMEHEHHEe. DKOJIOTHYECKHEe MpoOJIeMbl, CBA3aHHbIE ¢ okcuaom yriaepona (IV), rumoresa
rJ100abHOTO TMOTEIMJICHNUsT KIMMaTta, MapHUKOBBIM 3¢ ¢dekT. YroapHas KUcIoTa U €€ CONM, UX
¢buznyeckne U XMMHUYECKHE CBOICTBa, MOJlydeHHWE M NpuMeHeHue. KauecTBeHHass peakius Ha
KapOoHaT HOoHBI. Mcnonb3oBaHue KapOOHATOB B OBITY, METUIIMHE, IIPOMBIIIUIEHHOCTH U CEITLCKOM
XO35MCTBE.

IlepBoHauabHbBIE MOHATHS 00 OPraHUYECKHX BEIECTBaX KaK O COSAMHEHUSX yriepoja
(MeTaH, 3TaH, STUJIEH, alleTUJIeH, ITAHOJ, TIULEPUH, YKCycHas KucioTa). [[pupoaHbie MCTOYHUKU
yII€BOAOPOAOB (Yrojb, MPUPOAHBINA ra3, HeQTh), IPOAYKTH UX MepepaboTKu (OEH3UH), UX POJIb
B OBITY M IPOMBIIIUIEHHOCTH.
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[TonsiTrie 0 OMONMOrMUECKH BaXKHBIX BEIIECTBAX: )KHUpaX, Oesikax, yrieBoJax — U UX POJIH B
JKA3HU YeJoBeKa. MaTepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCITMHEHUN.

Kpemuuii, ero ¢usmueckne MW XMMHUYECKHE CBOMCTBA, MOJNyYE€HHUE M IMPUMEHEHHE.
Coenunenus kpeMHus B mpupojie. Odmue npeacrasienus 00 okcuae kpeMuus(IV) u kpeMHueBoi
kuciore. CuIMKaThl, UX UCIHOJIb30BaHUE B OBITY, MEIUIMHE, MPOMBIILICHHOCTH. BaxkHeiime
CTPOUTENIbHbIE MaTepHajbl: KEpaMUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [IpoGiembl
0€30MMacHOT0 UCMOIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHOM JKU3HHU.

XUMHUYECKUH SKCIIEPUMEHT: H3ydeHHEe OO0pa3lloB HEOPTaHMYECKUX BEIIECTB, CBOWCTB
COJITHOM KHUCIJIOTBI, MPOBEJCHHE KAUECTBEHHBIX pEaKIUi Ha XJIOPUI-HOHBI M HaOIIOJCHUE
NPU3HAKOB WX TPOTCKAHUS, OMBITHI, OTpaXkaromue (U3MYECKUEe W XUMHYECKHE CBOMCTBA
TaJIOTEHOB U UX COEJUHEHHH (BO3MOXHO MCIIOJNBb30BAaHHE BUAEOMATEPUAIIOB), O3HAKOMIIEHUE C
o0pa3maMu XJI0pUI0B (TATIOTEHUIO0B), O3HAKOMIICHHE C O00pasliaMu cepbl M €€ COCTUHEHHSIMU
(BO3MOYHO HCIIOIb30BaHKE BUACOMATEPUAIOB), HaOII0IEHKE ITpoliecca 00yTrIMBaHUs caxapa Mo
JEHCTBUEM KOHUEHTPUPOBAHHOW CEPHOM  KHCIOTBI, HW3YYEHUE XUMHUYECKHX CBOMCTB
pa30aBIICHHON CEepHOW KHUCIIOTHI, MPOBEICHHWE KAueCTBEHHOW peakIuu Ha Ccynb(ar-uoH u
HaOJroleHne Tpu3HaKa e MPOTEKaHWs, O3HAKOMIIEHHE C (PU3MUYECKUMH CBOHCTBaMHU a30Ta,
docdopa u ux coenrHeHu (BO3MOKHO UCIOIH30BAaHUE BHIEOMATEPUAIIOB), 00pa3liaMu a30THBIX
u (dochopHbIX ymoOpeHHi, TOIy4YeHHE, COOMpaHHE, pACIO3HABAaHME W H3YYCHHUE CBOWCTB
aMMHaKa, IpOBEJCHHE KAYeCTBEHHBIX peaklUuid HAa MOH aMMOHUS U (ocdaT-uOH U H3yueHUe
MPU3HAKOB UX MPOTEKAHUs, B3AUMOAECHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTBI C MEJIbIO
(BO3MOYHO HCMOJIB30BAaHUE BUICOMATEPHATIOB), U3yUYEHUE MOJENEeH KPUCTANTNYECKUX PEeIIETOK
anMasa, rpaduTta, QpyuiepeHa, 03HaKOMJICHHE C TPOIIECCOM aJICOPOLUU PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM U YCTPOWCTBOM MIPOTUBOTa3a, MOJyuyeHUE, COOMpaHue, paclio3HaBaHUE U
M3y4YeHUE CBOWCTB YTJEKUCIOTO ra3a, MPOBEICHHWE KAYECTBEHHBIX pEakIMil Ha KapOoOHAT W
CUJIMKAT-UOHbl M HW3Y4YEHUE IMPU3HAKOB HX MPOTEKAHUS, O3HAKOMIIEHUE C NPOLYKUHUEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHHE AKCIEPUMEHTAIBHBIX 3aja4d 1o teme «Baxneimue
HEMETaJUIbl U UX COCUHEHUSD).

3. MeTaiisl ¥ MIX COCTUHEHUS.

OOmiass xapakTepUCTUKa XUMHUYECKHUX DIEMEHTOB — METAIJIOB HAa OCHOBAHMHM HX
nonoxkeHus B [lepuoanueckoit cucreme xumuieckux 3neMeHToB J[.M. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTayuioB. MeramuiMueckas CBsI3b M METAJUIMYECKas KpUCTauIMdecKas
pemeéTka. DIEeKTPOXUMUYECKUN psAll HaNpshHKeHUW MeTauioB. DuU3MYECKHe W XUMHUYECKHE
cBoiicTBa MetaiioB. OOmue crnocoObl moxydeHus: MeTamnoB. [loHATHE O KOPPO3UH METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTalb, YyTyH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie mMeTauibl: nojiokeHne B [leproanyueckoil cCUCTEME XMMHYECKHUX IJIEMEHTOB
J.N. MenneneeBa, CTpOEHHE UX aTOMOB, HaXOXJAEHUE B Npupone. PU3snyeckue U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIBI HATPHs U Kanus. [Ipumenenue
LIEJOYHBIX METAJJIOB U UX COEIUHECHUM.

[IlerouHO3EMENBHBIE METAUIBl MArHUW W Kajblui: moJokeHue B Ilepmonnueckoi
cucreme xuMuueckux sneMeHtoB [[.M. MenneneeBa, cTpoeHHE HX aTOMOB, HAaxO0XJICHUE B
npupojae. PU3NYECKUE U XUMHYECKUE CBOWCTBA MAarHus M KajblMs. BaxkHeimune coennHeHus
KanmbIus (OKCUI, TUAPOKCU, cONn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM:  TonokeHue B llepumommueckoil cucTeMe XMMHUYECKUX  DJIEMEHTOB
J.N. MenneneeBa, CTpOEHHME aTOMa, HaxXxOXJAeHHE B Ipupoac. Dusznueckne U XUMHUYECKHE
CBOMCTBa atoMUHUS. AMGDOTEPHBIC CBOMCTBA OKCHJIA U THAPOKCH/IA aTFOMUHHS.

Kenezo: mnonoxenue B Ilepmomuueckoid  cucTeME€  XUMUYECKHX  DJIEMEHTOB
.. MenneneeBa, CTpOEHHUE aTOMa, HAaXOXJIeHHE B mpupoae. Dusznueckne U XUMHUYECKHE
cBoiicTBa xeneza. Okcuabl, THAPOKCUABI U comu conu skene3a (II) u xenmesa (III), ux cocras,
CBOICTBA U MOJTYy4YECHUE.



9

XUMUYECKUN SKCHEPUMEHT: O3HaKOMIIEHHE C 00pas3llaMM METa/lIOB M CIIaBOB, HX
(¢u3nUecCKUMU  CBOWMCTBAMH, H3y4YCHHE pE3yJbTaTOB KOPPO3UM METAUIOB  (BO3MOXKHO
MCIIOJIb30BaHUE BHI€OMATEPUAoB), 0COOEHHOCTEN B3aUMOACHCTBUS OKCUIA KaJIbIUsl U HATPUS C
BOJIOM (BO3MOXXHO MCIOJB30BaHUE BUJIEOMATEPHUAIIOB), UCCIIEIOBAHNE CBONCTB >KECTKOU BOJIBI,
mpolecca TOPEeHUs JKeje3a B KHUCIOpoAe (BO3MOXHO HCIIONb30BAHUE BHJIEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUS KAYECTBCHHBIX PEaKIIUi Ha MOHBI (MAarHus, KaJabIlHs, aTFOMUHUS, IUHKA,
xenesa (1I) u xenesa (I11), meau (I1), HabrogeHME ¥ ONTMCAHUE MTPOIIECCOB OKPAIIUBAHUS IJITAMEHU
WOHAMHU HATPUS, KaJTUs U KAITBIHS (BO3MOYKHO MCIIOIh30BaHUE BUICOMATEPHUATIOB), HCCIICIOBAHUE
aM(pOTEepHBIX  CBOWCTB THAPOKCHAA QIIOMHHHMS W  TUAPOKCHIA ILIMHKA, pElICHUE
IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe « BaykHele MeTallIbl U UX COSTUHEHUS.

4. XvuMus U OKpy:Karolas cpea.

BemectBa u Marepuansl B OBCEAHEBHOM KU3HH YenoBeka. besonacHoe ncnoiabp3oBaHue
BEIIECTB M XUMHUYECKHX peakiuil B ObiTy. IlepBas momois mpu XUMHYECKHX OOTax H
OTpaBJICHUSX.

XuMudeckoe 3arpsa3HeHe OKpYkKarollei cpe/sl (peaeibHas J0MyCTUMast KOHIEHTpaus
BemecTB (nasee — [1J1K). Posib XxuMuu B perieHun 3KOJIOTHYECKUX TIPOOIIEM.

XUMUYECKUH SKCTIEPUMEHT: U3yUueHHe 00pa3lioB MaTepUaIOB (CTEKIIO, CIIaBbl METAIIIOB,
MOJIMMEPHBIE MaTEPHUAJIbI).

5. MexmnpeaMeTHbIE CBSI3U.

Peanm3arus MeXNpeIMETHBIX CBSA3CH NPHU M3yUYECHUU XHUMHH B 9 KIIACCE OCYIIECTBISETCS
Yyepes UCIOb30BaHNe KaK 00X eCTECTBEHHO-HAYYHBIX MMOHSATUH, TaK U IOHATUHN, SIBISIFOIIIMXCS
CUCTEMHBIMHU JIJISI OTJICJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIe TOHSATHS: HAy4YHBIM (pakT, THIOTE3a, 3aKOH, TEOpus,
aHaJu3, CUHTE3, KJIacCH(pHUKANNs, TEPUOAMIHOCTD, HAOIOJCHNE, SKCIIEPUMEHT, MOJICIIMPOBAHHE,
U3MEepEeHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN 3()PeKT, TEXHOTIOT S, MaTepHAaIIbI.

dusuka: Marepus, aToM, OJJIGKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHUJ, W30TOIIBI,
pPaZMOaKTUBHOCTh, MOJIEKYJa, DJIEKTPUYECKH 3apsii, MPOBOAHHUKH, MOIYIPOBOIHUKH,
TIVDJICKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE BEIIeCTBa, Tas,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITNYECKAsl PEIETKA, CIUIaBbl, (PU3NUECKHUe BENUYNHBI, €TUHHUIIBI
U3MEpPEHUs, KOCMHYECKOE MTPOCTPAHCTBO, IUTAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIE YAOOPEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATCIILHEIC BEIECTRA.

l'eorpadusa: armocdepa, ruapocdepa, MuUHEpallbl, TOPHBIE TMOPOJBI, TOJE3HBIE
HCKOITaeMblI€, TOTUTUBO, BOJIHBIE PECYPCHI.

[Inanupyemble pe3yabTaThl OCBOCHHSI MPOrpaMMbl MO XHMHUU Ha YPOBHE OCHOBHOTO
o01ero o6pa3oBaHusI.

N3yyenne XuMUM Ha YypOBHE OCHOBHOTO OOINEro oOpa3oBaHMs HAMpaBlIeHO Ha
JIOCTIKEHUE OOYYaIONUMUCS JTUYHOCTHBIX, METANPEJIMETHBIX M TPEAMETHBIX pPe3yJIbTaToOB
OCBOCHHMS y4eOHOT0 MpeIMeTa.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHS IPOTPaMMBI OCHOBHOTO 00mIero oOpa3oBaHUs
JIOCTUTAIOTCS B X0JIe¢ OOYYCHHsI XMMHUU B €IMHCTBE Y4eOHOUM U BOCIIMTATEIHHOU JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIHMOHHBIMA  POCCHUCKHMMH  COIMOKYJBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, NMPUHATHIMUA B OOIIECTBE MpPaBUJIAMU M HOPMaMH TOBEACHUS U
CIIOCOOCTBYIOT TPOIIECCaM CaMOITO3HAHHMS, CAMOPA3BHUTHUS M COIIMATH3AINN 00YYarOIINXCS.

JIM4HOCTHBIE Pe3yJbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOH TIO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M PACIIMPEHUE OMBITA JCSITEILHOCTH Ha e
OCHOBE, B TOM YHCII€ B YaCTH:

1) maTpHOTHUIECKOTO BOCTIMTAHHUS

[IEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUIECKOMY H HAYIHOMY
HACJIEUIO, MOHMMAHUS 3HAUEHUS XUMHUYECKONM HayKH B KH3HHM COBPEMEHHOro OOIlecTBa,
CIIOCOOHOCTH BJIAJIETh OCTOBEPHON MHGPOpPMAIUEH O MEepPeOBBIX JOCTHIKEHUSIX U OTKPBITHIX
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MHUPOBOW M OTE€YECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAy4HBIX 3HAHUAX 00 yCTpoWcTBe
MHpa 1 001IecTBa;

2) rpayKIaHCKOT'O BOCITUTAHHS:

NPEJCTABICHUS O COLHUAIBHBIX HOPMAax M MPaBUJIAX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM ~ KOMIETEHTHOCTM B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIEI0BATENIbCKOM, TBOPUECKOW M JAPYTMX BHJAX JESATEIbHOCTH, TOTOBHOCTH K
pPa3sHOOOPa3HON COBMECTHOH 1€ATEILHOCTH IPH BBIIIOJHEHUN yUEOHBIX, I03HABATEIbHBIX 3a/1a4,
BBIIOJIHEHUH XMMUYECKUX SKCIEPUMEHTOB, CO3AaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHUIO ¥ B3aHMMOIIOMOILM B IpoLiecce ITON Yy4eOHOW IesTeIbHOCTH, TOTOBHOCTU
OLIEHUBATh CBOE MIOBEJICHHE U MTOCTYTIKH CBOMX TOBAPHILEH C TO3ULIMU HPABCTBEHHBIX U TPABOBBIX
HOPM C YYETOM OCO3HaHUS MOCJIEICTBUNA IIOCTYIIKOB;

3) LIEHHOCTH HAYYHOTO IMO3HAHHMS:

MHUpPOBO33PDEHUYECKMX  IPEJACTaBIEHU O BeleCTBE U XUMHYECKOM peakuuu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO DPa3BHTHS HAYKH M COCTaBJISIOMIMX OCHOBY ISt
IOHUMAaHMS CYIIIHOCTH HayYHOW KapTUHBI MUPA, IPEICTABIEHUH 00 OCHOBHBIX 3aKOHOMEPHOCTAX
Pa3BUTHS MIPUPOJIBI, B3AaUMOCBS3SIX YEIIOBEKAa ¢ MPUPOIAHOIN CPEoid, O pOJIM XUMHH B TIOZHAHUH
9THX 3aKOHOMEPHOCTEH];

MO3HABATEIBHBIX MOTHBOB, HAIlPABICHHBIX HAa MOJYYCHHWE HOBBIX 3HAHUU 10 XHMUH,
HEOOXOIUMBIX JUIs 00BSICHEHUS Ha0JII0JaeMbIX IIPOLIECCOB U SIBICHUM;

MO3HABATEIBHOM, NH(OPMAIIMOHHON M YNUTATEIBCKOW KYJIBTYphl, B TOM YHUCJIC HaBBIKOB
CaMOCTOSITENIbHOW pabOThl C Y4eOHBIMH TEKCTaMH, CIPABOYHOW JIHMTEPATYypOH, JOCTYIHBIMHU
TEXHUYECKUMH CPEJCTBAMH HH()OPMAIIHOHHBIX TEXHOJIOTHIA;

UHTepeca K 00y4EHHUIO M MO3HAHMUIO, JII0003HATENbHOCTH, TOTOBHOCTH U CLIOCOOHOCTH K
caM000pa30BaHUI0, IPOSKTHOW M HMCCIIEAOBATEIBCKON JEATSIBHOCTH, K OCO3HAHHOMY BEIOODY
HaIlpaBJIEHHOCTH U YPOBHs 00y4€HUs B JaJIbHEHILEM;

4) popMupOBaHUS KYJIBTYPHI 3I0POBbSI:

OCO3HaHMS LEHHOCTH MHU3HH, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/I0pOBbIO,
YCTaHOBKM Ha 37I0POBBIM 00pa3 JKWU3HU, OCO3HAHMS TIIOCIEACTBUNH W HENPUATHS BPETHBIX
OpUBbIUEK (YHOTpeOJIeHUs] alKOrojs, HapKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOIIOAECHUS
npaBuiI OE30MaCHOCTH MPH OOPAIICHUN C XMMUYECKUMH BEIIECTBAMH B OBITY U peallbHOU JKU3HU;

5) TpyI0BOrO BOCITUTAHHSI:

MHTEpeca K MPAKTUIECKOMY U3YYEHUIO Ipodeccrii U Tpyla pa3IuaHOTO PoJia, YBaKECHUE
K TPyAy M pe3yilbTaTaM TpYJIOBOH JAEATEIBHOCTH, B TOM 4YHCIE HAa OCHOBE INPUMEHEHUS
NPEIMETHBIX 3HAHWA 10 XWUMHH, OCO3HAaHHOTO BbIOOpa WHIWBUAYAIBHOW TPAaeKTOPUHU
IPOJOJDKEHHUs 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHON MpodecCHOHaIbHONW NEATENbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHH, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCHOHAIBHON Cpesie;

6) 9KOJOrMYECKOTO BOCITUTAHHMS:

HKOJIOTHYECKH 11€7I€CO00Pa3HOr0 OTHOLIEHHS K IIPUPO/IE KaK UCTOYHHKY >KU3HU Ha 3eMile,
OCHOBe €€ CYIIECTBOBAHHS, MOHUMAHHs [EHHOCTH 3/JI0pPOBOTO M 0€30MacHOTO 00pasa KH3HH,
OTBETCTBEHHOTO OTHOLICHHS K COOCTBEHHOMY (H3MYECKOMY U TICUXUYECKOMY 3I0POBBIO,
OCO3HAHHUA LICHHOCTH COOJIOICHUS TPaBUJl O€30MacHOr0 MOBEACHUS P paboTe ¢ BEIIECTBAMU,
a TaK)Ke B CUTYAIUIX, YIPOXKAIOIIMX 370POBBIO M KHU3HH JIHOACH;

CTIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MOJydaeMble TPU H3YYCHHH XUMHH, IUISI PEIICHHS
3aJa4, CBSA3aHHBIX C OKPY’KAIOLIEH NPUPOIAHON Cpenoi, MOBBIIIEHUS YPOBHS 3KOJOTMUYECKOU
KYJIbTYpBI, OCO3HAHHS TIIOOATBHOTO XapaKTepa HKOJIOTUIECKUX MPOOIeM U MyTeH WX penIeHus
MIOCPEICTBOM METOJIOB XUMHUH;

HKOJIOTUYECKOTO MBINUICHUSI, YMEHHS pPYKOBOJCTBOBAaThCSI WM B IIO3HABaTEIHHOMU,
KOMMYHHUKAaTUBHOHN U COLIMAIbHOM MPAKTHUKE.

MeranpeameTHele pe3yibTaTbl. B cocTaBe MeTanpeiMeTHBIX Pe3yJbTATOB BBIJEISAIOT
3HaYMMble s (DOPMUPOBAHHUS MHMPOBO33PEHHS OOIEHAYYHbIE TOHATHS (3aKOH, TEOpHs,
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IPUHIUI, TUIIOTE3a, (aKT, CUCTEMA, IPOLIECC, SKCIIEPUMEHT U JIPYTOE.), KOTOPbIE UCIIONIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUYEOHBIX IpeaMeTax M IO03BOJIAIOT HAa OCHOBE 3HAHMW W3 OSTHX
npeaMeToB  (opMHUpOBaTh MpPEACTaBIEHUE O LEJIOCTHOM HAaydyHOM KapTHHE MMpa, U
yYHHUBEpCaJibHbIe y4eOHbIE IeiicTBHUA (TO3HABaTENbHbIE, KOMMYHUKATUBHBIC, PETYJSTHBHBIC),
KOTOpble oOecreuynBaoT (POpMUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIBHOMY IUIAHUPOBAHUIO U
OCYILECTBIICHUIO  Y4eOHOH  JeATeNbHOCTH. MeTtanpeaMeTHble  pe3ylbTaThl  OCBOCHUS
o0pa3oBaTeNbHOW  MpOrpaMMbl [0 XUMHM ~ OTPaXKarOT  OBJIQJCHHE  YHHBEpPCAJIbHBIMU
MI03HABATEIbHBIMU ACUCTBUSIMH, B TOM YHUCIIE:

1) 6a3oBbIe JIOTHYECKUE JCHCTBUS:

YMEHUE HCIOJIb30BATh MPHUEMBI JIOTMYECKOTO MBIIUICHUS IPH OCBOCHUU 3HAHUM:
PACKpBIBATH CMBICT XMMUYECKHUX ITOHITUHN (BBIICIATh UX XapaKTepHbIE IPU3HAKH, YCTAHABINBATh
B3aUMOCBSI3b C JIPYTMMHU TOHATHUSIMH), UCIIOJNIB30BaTh MOHSATHS JUISI OOBSCHEHHS OTIEIbHBIX
(akTOB U SIBIEHUH, BBIOUPAaTh OCHOBAHMSI M KPUTEPUHU JUIs1 KJIacCU(PUKALUN XUMUYECKUX BEIECTB
U XUMHYECKHX PEaKIHMi, YCTaHaBIMBATh NMPUYUHHO-CICACTBEHHBIC CBS3H MEXIY OOBEKTaMHU
U3yYEHUs, CTPOUTH JIOTUYECKUE PACCYXkJIEHUS (MHAYKTUBHBIC, EIyKTHBHbBIC, IO AHAJIOTHUM),
IIPOBOJIUTH BBIBOJIBI U 3aKITIOUCHHS,

yYMEHUE IPUMEHSTh B MPOLECCE MMO3HAHUS MOHATUS (IPEeAMETHbIE U METallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEH, HCIOJb3yeMble B XHMHH, NPEOOPA3OBBIBATH IIHPOKO
IpUMEHSeMbIe B XUMHM MOJEJIbHbIC MPEICTABICHUS — XMMUYECKUNA 3HAK (CMMBOJI 3JIEMEHTA),
XuMu4yeckass  QopMmyna W ypaBHEHHE  XUMHYECKOM  peakmuu — TPH  pEIICHUH
y4eOHO-II03HABaTEIbHBIX 33/1a4, C Y4YETOM 3THUX MOJENbHBIX HpPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIICCTBEHHBIC MPU3HAKUA H3YyYaeMbIX OOBEKTOB — XHMHYECKHX BEIIECTB H
XUMHUYECKUX pPEaKUui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUUMHHO-CIECACTBEHHBIE CBS3U U
NPOTHBOPEYHSI B U3YYaeMBbIX MTPOIECCAX U SBICHUSAX;

2) 6a30BbIe UCCIIEI0BATENBCKUE ICHCTBUSL:

YMEHHE HCIIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTAa TO3HAHUS, a
TaKKe B KadecTBE OCHOBBI Ui (OPMHUPOBAHUS THIOTE3bl IO TPOBEPKE MPAaBUIBHOCTU
BBICKa3bIBAEMBIX CYKICHHIA;

NpUOOpEeTeHUE OIbITa MO IUIAHUPOBAHMIO, OPraHU3allMd U MPOBEACHUIO YYEHHYECKHUX
AKCIIEPUMEHTOB: YMEHHE HAOII0AaTh 3a XOJOM IPOIIEcca, CAMOCTOSTENIbHO IPOrHO3UPOBATh €T0
pe3yiabTar, (opMyIMpoBaTh OOOOILIEHHS W BBIBOJBI MO pe3ysibTaTaM MPOBEAEHHOTO OIBITA,
UCCJIEIOBaHMSI, COCTABIIATh OTUET O MpOeIaHHON padoTe;

3) pabota ¢ uHpOpmaLueil:

YMEHHE BBIONPATh, aHATM3UPOBATH U HHTEPIIPETUPOBATH HH(POPMAIIHNIO PA3TTMYHBIX BUIOB
U GOpM MPEACTaBICHUS, TOTYHYaeMYI0 U3 pa3HbIX HCTOYHUKOB (Hay4YHO-TIOMYJIsIpHAs IUTepaTypa
XHUMHYECKOTO CO/IEpKaHusl, CIIPaBOYHBIE TOCOOUs, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBATh
IPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAILIUIO;

YMEHHE TIPUMEHSITh Pa3IMIHbIE METOBI M 3aIIPOCHI IPH TIOUCKE M 0TOOpe HH(pOpMaIum u
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBIIOJTHEHUS yUEOHBIX U MO3HABATEIbHBIX 33124
ornpeaenéHHOro TUIIA, npuodpeTeHue OTbITa B o0acTu WCTIOTB30BaHUS
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTMH,  OBJaJeHHE  KYJIbTYpOil ~ aKkTHBHOTO
UCTIOJIB30BaHUSl PA3JIMYHBIX TMOMCKOBBIX CHCTEM, CAMOCTOSITEIFHO BBIOMPATh ONTHMAIbHYIO
dopmy mnpeacTaBieHUs HHPOPMALMU M WUIIOCTPUPOBATh pellaeMble 3aJaud HECIOXKHBIMHU
CXeMaMH, AMarpaMMaMHu, ApyruMu GopmMaMu rpaduku U UX KOMOMHAIUSAMU;

YMEHHUE HCIOJb30BaTh M AHAIM3UPOBATh B Ipoliecce yueOHOH W HcCiIenoBaTeNbCKOM
NEeSITeTHHOCTH WH(OPMAIIHIO O BIMSHUH MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKpY>Kalolle MPUPOJHOM Cpeibl;

v oOyyaromierocs OoynyT chopMHUPOBAHBI CIeNyIOUe  YHUBEpCaJIbHBIE
KOMMYHHUKATHBHbIE JIeHCTBUS:
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yMEHHE 3ajJaBaTh BOMPOCHI (B XOJe AWaiiora W (WJW) AWCKYCCHH) TO CYIIECTBY
oOcyxgaemMoii Tembl, (HOPMYIHPOBATH CBOM MPEAJOKEHUS OTHOCHUTEIHHO BBIOJHEHUS
peJIOKEHHON 3a1auH;

MpUOOpETEeHUEe  OmbITa MPE3CHTAMH  PE3YJIbTATOB  BBITIOJHEHUS  XHUMHYECKOTO
JKCIepuMeHTa (J1abopaTOPHOrO ONBITA, JIAOOPATOPHOW pPAaOOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIECTB, y4eOHOTO MPOCKTA);

3aMHTEPECOBAHHOCTH B  COBMECTHOW €O  CBEPCTHHMKAaMU  IIO3HABATENbHOM U
WCCJICIOBATEIILCKON NIEATEeIHbHOCTH TIPU PEIICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE Yyu€Ta
o0LIMX HMHTEPECOB M COIJIacoBaHMs MO3UIMI (0OCyXXIeHHs, OOMEH MHEHUSMH, «MO3TOBbBIE
HITYPMBI», KOOPAWHAIIUS COBMECTHBIX JICUCTBUMN, OMPEICIICHHE KPUTEPUEB TI0 OIICHKE KauecTBa
BBITIOJIHCHHOW PabOTHI M IpyTHE);

VY oOyuyaromerocst OyayT cOpPMHUPOBAHBI CIEAYIONINE YHUBEPCATbHBIC PEryJISTHBHBIC
NIEUCTBUA:

YMEHHE CaMOCTOSITEIILHO OINPEACIATh LEIH JACITeIbHOCTH, IUTAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBaTh W MPU HEOOXOAWMOCTH KOPPEKTHPOBATH CBOIO JEATEIbHOCTh, BBIOMPATH
Hanbosee 3P PEKTUBHBIC CIIOCOOBI PEIIeHUs YICOHBIX 1 TT03HABATEILHBIX 33/1a4, CAMOCTOSTEIIEHO
COCTaBIISITh UJIM KOPPEKTUPOBATH MPEJIOKEHHBII aITOPUTM JCHCTBHI IIPY BBITTOJIHEHUH 3a/1aHUI
C y4€TOM TIOJNyYEHHUS HOBBIX 3HAHWK 00 HM3ydaeMbIX OOBEKTAaX — BEHIECTBAX M PEAKIIHSIX,
OLICHUBATh COOTBETCTBUE MOTYUYEHHOTO PE3yJIbTaTa 3asBJICHHOM 1IN,

YMEHHE HCIIOJIB30BaTh U aHAIM3UPOBATH KOHTEKCTHI, PEJIaraéMble B YCJIOBHH 3a/IaHUH.

IIpenmerHble pe3yabTaThl OCBOEHHSI IPOrPpaMMBbI 110 XUMUM HA YPOBHE OCHOBHOI'O
0011ero oopa3oBaHus.

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0O0S3aTENBHOTO COJEPKaHUs,
YCTaHOBJICHHOTO JaHHOH (QenepanbHOil pabodeid TPOrpaMMoOi, BBIICISIOT: OCBOCHHBIC
oOydJaromuMucs Hay4yHble 3HAHUS, YMEHHS U CHOCOOBI JeWCTBUH, crenuduyeckue Ui
peIMETHOW 001acTh «XHUMHUST», BHIBI JCITCILHOCTH IO TOJYYEHUIO HOBOTO 3HAHHS, €r0
UHTEPIIPETAINU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYyAIIHSIX.

K xonuny od0yuenusi B 8 kiacce y o0yuarwiuerocst 60yay cgopMUpoOBaHbI cJIeayrolHe
npeJaMeTHbIE Pe3yJIbTATHI 10 XUMHM:

pPacKphIBaTh CMBIC OCHOBHBIX XMMHYECKHX TOHSATHN: aTOM, MOJICKYJa, XUMHUYCCKHIA
9JIEMEHT, TPOCTOE BEIECTBO, CJOYKHOE BEIIECTBO, CMeCh (OIHOPOAHAsS U HEOJAHOPOIHAs),
BaJICHTHOCTh, OTHOCHUTEJIbHAS aTOMHAs W MOJICKYJIIpHas Macca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsl Macca, MaccoBas JI0JII XUMHUYECKOTO 3JIEMEHTa B COEIWHEHUU, MOISPHBIA 00BEM,
OKCHJI, KACJIOTa, OCHOBAaHHUE, COJIb, JIEKTPOOTPHUIIATEIIBHOCTD, CTCTICHh OKUCIICHUS, XUMUYIEeCKas
peakiusi, Kiaccu(UKaMs peakiuil: peaklud COCIUHEHHS, PEaKIUU pa3IoKEHUs, peakluu
3aMEIIeHUs], PEaKIIMi 00MEHa, 9K30- M YHJIOTCPMHUUYECKUE PEAKIIUH, TETUIOBOH d((HEKT peaKiuu,
PO aToOMa, DIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paJnyC aToMa, XUMHUYECKasl CBSI3b,
MOJIIpHAsl W HETOJISIpHAs KOBAJCHTHAs CBS3b, MOHHAS CBs3b, WOH, KaTHOH, aHWOH, PacTBOpP,
MaccoBast 10Jisl BelecTBa (MPOLIEHTHAs KOHIICHTPAIUs) B PACTBOPE;

WUTIOCTPUPOBATh B3aMMOCBS3h OCHOBHBIX XHMHYECKHX TIOHSATHH W TPHUMEHSATH 3TH
MOHSITUS TIPU OMUCAHUH BEIIECTB M UX MPEBPAICHUN;

HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JIJISI COCTABJICHUS (DOPMYIT BEIECTB M YPaBHEHUN
XUMHUYECKHUX PEaKIIHii;

OIpECIIATh, BaJCHTHOCTh aTOMOB 3JIEMCHTOB B OWHApPHBIX COCJIWHEHUSAX, CTEICHBb
OKHCJICHUS JIEMEHTOB B OMHAPHBIX COSAUHEHUSX, IPUHAIIICKHOCTh BEIIECTB K OMPEAeIEHHOMY
KJIacCy coeAuHeHWuW 1o ¢dopMmyaM, BHUA XUMHUYECKON CBsS3M (KOBaJe€HTHAs W HWOHHAas) B
HEOPTaHUYECKUX COCTMHEHUSX;

packpsiBaTh cMbich Ilepuogmueckoro 3akona J[.M. MenaeneeBa: IeMOHCTPUPOBATh
MOHMMAaHUE MEePUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT MX IMOJIOKECHUS B
[lepuoanueckoit cucreMe, 3aKOHOB COXpPaHEHHMs] MacChl BELIECTB, IOCTOSHCTBAa COCTaBa,
ATOMHO-MOJICKYJIIPHOTO YUYCHHsI, 3aKOHA ABOTaJ[pO, ONMUCHIBATh U XapaKTEPHU30BaTh TAOIMIHYIO
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dopmy Ilepuoanueckoil cCHUCTEMBl XMMHUYECKHMX JJIEMEHTOB: pa3iMyaTh IMOHATHS «IJIaBHAs
noarpynna (A-rpynma)» u «nobounas noarpynna (b-rpynma)», mansie U 0OJbIINE MEPUOJBL,
COOTHOCHUTH 0003HAUEHHUs, KOTOpbIe UMeroTcs B Tabnuue «Ilepuonuyeckas cucrema XMMHYECKHX
anemeHToB J[.M. MenneneeBay ¢ 4UCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS ATOMOB XMMUYECKUX
JJIEMEHTOB (COCTaB M 3apsja sapa, oOllee 4YMUCIO 3JIEKTPOHOB M pacHpelesieHHe HuX I
AJIEKTPOHHBIM CJIOSIM);

KJ1accu(UUUpPOBaTh XUMHUYECKUE 3JIEMEHThl, HEOPraHUYECKHE BELIECTBA, XUMHUYECKUE
peakuuu (10 YUCITy U COCTaBY YYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3D (DeKTy);

XapakTepu3oBaTh (ONUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BELIECTB PA3JIUYHBIX
KJIACCOB, MOATBEPXkAasl ONHMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHYECKHX peakLuii;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTM OT HMX Kaue€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKaHUsI XUMUYECKHX IPEBPALICHUN B Pa3IMUHBIX YCIOBHIX;

BBIUYUCIISATH OTHOCUTENIHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MAacCOBYIO
JIOJIF0 XUMHUYECKOTr0 3JIeMEHTa 110 (opMyJie COeAMHEHUS, MACCOBYIO JI0JIIO BELIECTBA B PacTBOPE,
IPOBOAMTDH PACUEThI 10 YPABHEHUIO XUMUYECKON PEAKIUY;

IPUMEHSATh OCHOBHBIE ONEPALMM MBICIUTEIBHONW JEATEIbHOCTH — aHalIM3 U CHHTE3,

CpaBHEHUE, o0o01enue, CHCTEMAaTHU3aIIIO, KJIACCU(PUKAITHIO, BBLISIBIICHHUE
NPUYHHHO-CJICJICTBEHHBIX CBSI3€H — Ui M3Y4YCHHs CBOWCTB BEHICCTB M XMMHYCCKHX PEaKIHA,
€CTCCTBCHHO-HAYYHBIC METOJbI TO3HAHUS — HAOOJIEHUE, H3MEpPEHUE, MOJCINPOBAHUE,

9KCHEPUMEHT (peaJIbHbI U MBICIICHHBIN);

clieoBaTh MpaBUjaM  IIOJb30BAaHUS XUMHUYECKOHM IMOCYJOM M J1JaOOpaTOpHBIM
000py10BaHUEM, a TAKXK€e IPaBUIIaM 00pallleHus C BEIECTBAMU B COOTBETCTBUH C HHCTPYKIUAMU
[0 BBIIOJHEHUIO J1A0OPAaTOPHBIX XWMHUYECKUX ONBITOB IO IOJYYEHHIO U COOMpaHMIO
ra3o00pa3HbIX BEIIECTB (BOJOPOJAa U KUCIOPO/a), IPUTOTOBICHHUIO PACTBOPOB C OMpeAEIEHHOM
MacCcoOBOM JOJEH pPACTBOPEHHOIO BEIIECTBA, IIAHUPOBaTb M INPOBOJAUTH XUMHYECKHE
DKCIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB WLIEJIOYEH M KUCIIOT C IOMOIIBI0 MHIMKATOPOB
(;makmyc, peHondTanenH, METUIIOPAHXK U APYTHE).

K xonny o0y4enusi B 9 kinacce y o0yqaromerocst 0yayT copMupoBaHbI CIeAyIOLIHE
npeAMeTHbIE Pe3yJIbTATHI 10 XUMHM:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATHI: XUMHUYECKHI D3JIEMEHT, aTOM,
MOJIEKyJa, HOH, KAaTHOH, aHWOH, IPOCTOE BELIECTBO, CJOXHOE BEIIECTBO, BaJEHTHOCTH,
IIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIIEHHS, XMMHMUYECKas pPEaKUus, XUMUYECKas CBS3b,
TEIIOBOM 3P PEKT peakiiu, MOJib, MOJIAPHBIA 00BEM, pacTBOp, IJIEKTPOJIUTHI, HEAIEKTPOJIUTHL,
ANIEKTPOJIUTUYECKAsT JMCCOLMALUS, pPEaKIUd HOHHOIO OOMEeHa, KaTajau3aTrop, XMMHUYEeCKoe
paBHOBECHE, 00OpaTUMBbIE U HEOOPAaTUMBbIE pEaKIINU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHCITUTENb, BOCCTAHOBHUTENb, OKHCICHHE M BOCCTAHOBIIEHHE, AIJIOTPONHs, aM(pOTEPHOCTb,
XUMHYECKasi CBs3b (KOBaJE€HTHAas, HWOHHAas, MeTajuInyecKas), KpHUCTajuInyecKas peleTka,
KOppO3Usi METAJIJIOB, CIUIaBbl, CKOPOCTb XWUMHYECKOW pPEAKIUH, IPEAEIbHO JIOIMyCTUMAas
koHueHrpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKMX IOHATUH M NPUMEHATH 3TU
MOHSITHS IIPH OMTUCAHUH BEILECTB U UX MPEBPaIlECHU;

MCIOJIb30BATh XUMUUECKYIO CUMBOJIUKY JUIsl COCTaBJIEHHUs (POPMYIT BEIIECTB U YPaBHEHU I
XUMUYECKHUX PEAKLINN;

OIIPEAEIATh BAJIEHTHOCTD U CTENEHb OKUCIEHHUSI XUMUUYECKUX DJIEMEHTOB B COEIMHEHUAX
Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONpEAEeNEHHOMY KJaccy COEIUHEHUH Mo
dopmynaM, BUJ XMMHYECKON CBSA3M (KOBaJEHTHAasl, HOHHAsI, METAIJIMUECKas) B HEOPTaHUUYECKUX
COEIMHEHUSX, 3aps]l MOHA MO XUMHYECKOM (opmyie, XxapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHUYECKUX COEAMHEHUN, TUIl KPUCTAJININYECKON PEILIETKA KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbica [lepunoanueckoro 3akona JI.M. MeHnneneeBa u 1eMOHCTPUPOBATH €O
NOHMMAaHME: OIMCHIBaTh U XapaKTepH30BaTh TaOnuuHyio ¢opmy Illeproguueckoid cucTEeMbI
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XMMHYECKHMX 3JIEMEHTOB: pa3MyaTh MOHATHUS «TJaBHas MoArpynna (A-rpymnma)» u «nobodHas
noarpynna (b-rpynma)», manele W OOJNBIINE TEPHOABI, COOTHOCUTH OOO3HAYCHHS, KOTOPHIE
UMEIOTCA B MEPUOAMYECKON TaluuIe, C YHUCIOBBIMH XapaKTEPUCTHKAMHM CTPOCHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps[l A1pa, 00I11ee YNCII0 3JEKTPOHOB U pacpeieIeHHE UX 110
JIEKTPOHHBIM CJIOSIM), OOBSCHSTH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U
UX COEJAMHEHUH B IpeAenax MajblX IEPUOJOB U IVIABHBIX MOATPYII C Y4ETOM CTPOECHUS HX
aTOMOB;

KJaccu(UIUPOBaTh XMMHUYECKHE 3JIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA, XUMHYECKUE
peakuuu (1o YMCiIy M COCTaBy y4YacTBYIOIIMX B PEAaKLMU BELIECTB, MO TEIUIOBOMY 3 deKTy, 1o
M3MEHEHUIO CTENIEHEN OKHCIEHMSI XUMUYECKUX AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) O0IIKE U clieU(PUIECKHEe XUMUYECKHE CBOMCTBA IPOCTHIX
Y CJIO’KHBIX BEIIECTB, IOATBEPKAasi ONMCAaHUE IPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHUI
COOTBETCTBYIOIUX XUMUYECKUX PEaKIIHii;

COCTaBJIATh YPAaBHEHUS SJIEKTPOJUTHYECKOM NHUCCOLMALMU KHUCIIOT, LIECJIOYEH U COJIEH,
IOJHBIE M COKpalIEHHblE YpaBHEHHUS peakuuil HOHHOro OOMEHa, YypaBHEHMs peakIHid,
MNOJATBEPXKJAIOLIUX CYIIECTBOBAHUE T'€HETHMUECKON CBA3M MEXJy BELIECTBAMHM pPA3JIMYHBIX
KJIaCCOB;

pacKpbIlBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUil IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajlaHCca 3THX PeaKLui;

IIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHMS, BO3MOXHOCTHU
IPOTEKaHUS XUMUYECKUX ITPEBPAILEHUH B Pa3INUHbIX YCIOBUSAX;

BBIUUCIIATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 JIEMEHTa 10 (popMyJie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
IPOBOAMTDH PACcU€ThI IO YPABHEHUIO XUMUYECKON PEAKIUY;

coOyoaTh NIpaBWiIa  IOJB30BAaHUS  XMMUYECKOH mocynoil u  1abopaTOpHBIM
00opyi0BaHKEM, a TaKXKe IpaBuiia 00pallleHHs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMU
[0 BBINOJHEHUIO Ja0OpaTOPHBIX XWMHYECKUX OIBITOB IO TMOJYYEHUIO M COOMpPaHUIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YTIIEKUCIIOTO rasa);

IIPOBOAMTH PEAKLMU, MOATBEP)KIAIOLINE KAYECTBEHHBIM COCTAB PA3JIUYHBIX BEIECTB!
pacrno3HaBaTh ONBITHBIM NYTEM XJIOPUAOPOMUI-, MOIUA-, KapOoHaT-, Qocdar-, cummkar-,
cyiabdar-, THAPOKCUI-UOHBI, KATUOHBI aMMOHHS M HOHBl M3YYEHHBIX  METaJJIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

IIPUMEHSTh OCHOBHBIE OIEPALIMM MBICIUTEIBHOW NEATEIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000I1IeHNe, CUCTEMaTU3alllI0, BBISIBJICHHE MPUYNHHO-CIEICTBEHHBIX CBSI3€H — IS
W3Y4EHHs] CBOMCTB BEILIECTB U XUMUYECKUX PEAKIMM, ECTECTBEHHO-HAYYHbIE METOABI IIO3HAHMS —
Ha0JII0/IeHUE, U3MEpPEHNE, MOJEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).
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TEMATHYECKOE INTAHUPOBAHUE

Temaruueckoe MIaHUpPOBaHHE MO XUMHUH IS 8-9 KJIacCOB COCTABJICHO C y4yeToM pabouell mporpamMmbl BocnuTaHus. BocrnuraTenbHbII
MOTEHIMAJ JAaHHOTO Y4eOHOTro mpeMeTa 00ecredrBaeT Pealn3aluio CISAYIONIMX EeJIeBbIX MPHOPUTETOB BociuTanus oOyyatomuxcst O0O:

. pa3BHUTHE [IEHHOCTHOTO OTHOIICHUS K TPYJIy KaK OCHOBHOMY CIIOCOOY JOCTHIKEHUS YKM3HECHHOTO OJIArOIMOJIyYHs YeIOBeKa, 3aJI0Ty €ro
YCIIEUTHOTO MPO(EeCCHOHAITBHOTO CaMOOTIPEICIICHUS U OIYIICHUS YBEPEHHOCTH B 3aBTPAIIHEM [THE,

. pa3BHUTHE IICHHOCTHOTO OTHONICHHSI K MPHUPOJIC KaK UCTOYHUKY JKU3HH Ha 3eMIie, OCHOBE CAMOI0 €€ CYIIeCTBOBAHUS, HYX IAIOMICHCS B
3alIuTe ¥ MOCTOSSHHOM BHUMAaHHUH CO CTOPOHBI YEJIOBEKA;

. pa3BUTHE IIEHHOCTHOTO OTHOMICHUS K MHPY KakK TJIABHOMY HPUHIIMITY YEJIOBEYECKOrO OOIICKUTHS, YCIOBHIO KPENKOH IpyXkKOBbI,
HaJI&)KMBAHUSI OTHOIIICHUH C KOJUIEraMU 10 paboTe B OyIyIIeM U CO3aHus OJIaronpUsTHOIO MUKPOKJIMMATa B CBOCH COOCTBEHHOM CEMbC;

. pa3BUTHE IEHHOCTHOTO OTHOIIEHHUS K 3HAHUSAM KaK HMHTEIUICKTYalbHOMY pecypcy, obecredmBaromieMy Oyyiiee 4YeloBeKa, Kak
pe3yabTaTy KpOIMOTIMBOTO, HO YBIIEKATEILHOTO YU4EOHOTO TPYAa;

[ Pa3BUTHC HCHHOCTHOT'O OTHOHICHUA K KYJBTYPC KAaK AYXOBHOMY 6OFaTCTBy O6HI€CTBa U BAXHOMY YCJIOBHUIO OINYUICHHA YCIIOBECKOM
MOJTHOTBI TIPO’KUBAEMOM JKU3HU, KOTOPOE AT €My YTEHUE, My3bIKa, HCKYCCTBO, T€aTP, TBOPUECKOE CAMOBBIPAXCHHE;

° Pa3BUTHC LNCHHOCTHOI'O OTHOIICHHA K 3A0POBBIO KaK 3aJIOTy I[OJIFOﬁ U aKTHUBHOH >KU3HU YCJIOBCKA, €ro xopomero HacTpOCHHA U
ONITUMHUCTUYHOTO B3TJIsIa HA MUD;

° Pa3BUTHUEC HCHHOCTHOI'O OTHOMICHHUA K OKPYKarOIIM JIFOJAM KaK 6e3yCJ'IOBHOI>'I n a6COJIIOTHOI>'I HCHHOCTH, KaK paBHOIIPABHBIM COLIMAJIbHBIM
napTHepam, ¢ KOTOPBIMH HEOOXOJIMMO BBICTPAaUBaTh JOOPOKENIATEIIbHBIC U B3aUMOIIOICP)KUBAIOIIME OTHOIICHHUS, JAIOIIUE YEeJI0BEKY PajloCcTh
OOIICHHMSI ¥ TTO3BOJISFOIINAE N30eTaTh YyBCTBA OJIMHOYECTBA;

. pa3BUTHE IIEHHOCTHOTO OTHOIIEHUS K CaMHM ce0e Kak XO3sieBaM CBOEH CyJIbOBl, CaMOOMPEEISIONIMMCS U CaMOpEaTU3yIOIUMCS
JUYHOCTSIM, OTBEUAIOIIIUM 32 CBOE COOCTBEHHOE OyIyIIee.

8 KUIACC
KosmmuecTBo yacoB
Neo HanmeHnoBanue pa3aesioB u DJIeKTPOHHbBIE (LM (POBbIE)
KonTpoJsbHbie IIpakTnyeckune
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTebHbIE PeCypChl
padoThI padoThI
Pasnea 1. [lepponayanbHble XUMHYECKHE NIOHATHS
11 XuMus — BakHasg 00JIacThb 5 9 bubnunorexa LIOK
' €CTECTBO3HAHUS U https://m.edsoo.ru/7f41837c
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HpaKTquCKOﬁ JCATCIIBHOCTHU
YCJI0BCKAa

BemecTBa 1 Xummuueckue
peakuuu

1.2

Hroro no pazgeny

15

20

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837c

Pasznen 2. Baxxneimue NpEeaACTABUTEC/IM HCOPraHNYECKUX BEIIECTB

21 Boznyx. Kucnopon. Ilonstue 5 Bu6muotexa [JOK
00 okcugax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonsitue o kucimorax 8 bubnuoreka [IOK
U COJISIX https://m.edso0.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 bubnunoreka LIOK
OCHOBAHMSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIC KJIACChI 11 1 bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHUI https://m.edso0.ru/7f41837c
Wroro mo paszneny 30

Pasnea 3. Ilepunoguyecknii 3akoH u Ilepuoguyeckas cucrema xummudeckux daeMenToB /. M. Mennesneesa. CTpoenne aToMoB.
Xumuyeckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUA

[Tepuonnueckuii 3aKOH U

31 [lepuoanueckas cucrema 7 bubmuoreka [IOK
' XUMHYECKHX 3eMeHToB 1. 1. https://m.edsoo.ru/7f41837c
Menneneea. CTpoeHne aToma
XuMuyeckas CBSI3b.
3.2 OkuCIUTENBHO- 8 1 bubmorexa [IOK
' https://m.edso00.ru/7f41837c
BOCCTaHOBUTEIbHBIE PEAKIIHH
Wroro no pazneny 15 bubmorexa HOK

https://m.edsoo.ru/7f41837¢c
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PesepBHOE Bpemst

bu6nmorexa [IOK
https://m.edsoo0.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

68
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9 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM un¢ppoBbIe
Ne n/m pad Kourposbnbie IIpakTuyeckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
Paznen 1. BeniecTBO 1 XUMHUYeCKHE PeaKIUU
[ToBTOpeHMEe U yroyOieHne 3SHAaHUN bubnnoreka [HOK
1.1 5 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [HOK
' peakiuii https://m.edsoo.ru/7f41a636
DNEeKTPOIUTHYECKAs AUCCOLUALIHS. bubnnoreka [JOK
13 8 1 1
XHMMHMYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pazgen 2. HemeTa/uIbl M HX COeTUHEHU ST
21 OO6m1ast xapaKTepUCTUKA XUMUUECKHUX 4 1 bubnmnorexa [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo0.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKUX
2.2 BHGL;eHTOIS VIAl-jr nnbl. Cepa u eé 6 bubmorera [JOK
' PYTHIRL- &-€p https://m.edsoo.ru/7f41a636
COEMHEHUS
OO6m1ast xapaKTepUCTUKA XUMUUECKHUX
2.3 3ne§eHT01f VA-? nnbl. A30T, Gpocdop 1 ux 7 1 brbmorexa HOK
' PYTUIRL: ’ p https://m.edsoo.ru/7f41a636
COEMHEHUS
OOm1ast XapaKTepUCTHKA XUMHYECKIX
24 :-meﬁeHTof IVA?r Tl YTIepoa U 8 1 2 bubmorexa [JOK
' . DY, poa https://m.eds00.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHHUS
Hroro o pasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pazgen 3. MeTa/uIbI M HX COeTUHEHU S

3.1 OO61ue cBoiicTBa METAIIIOB 4 Egggﬁ;fg;gﬁﬁf 112636
3.2 Baxneiime MeTaIbl ¥ UX COSIUHEHUS 16 ngggﬁt{;{;grou};f 112636
Hroro no pazueny 20
Pa3zgen ‘4. XuMHus 4 OKpYKAKOLIasi cpeaa
4.1 BemectBa 1 Mareprainsl B )KM3HU 4EJIOBEKA 3 BH6J_IHOTeKa LIOK
https://m.edso00.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bpems 3 BH6J_IHOTeKa LOK
https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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