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IHHOACHUTEJBHASA 3AIIUCKA

[IporpaMMa Mo XMMHHM Ha ypOBHE OCHOBHOTO OOINEro oOpa3oBaHMsI COCTaBICHa Ha OCHOBE TPeOOBaHHN K
pe3yabTaTaM OCBOCHHMS OCHOBHOW 0O0pa3oBaTeNbHOW TMpPOrpaMMBl  OCHOBHOTO — o0miero oOpa3zoBaHusl,
npencraBieHHBX B @I'OC 00O, a Taxke Ha OCHOBeE (efepanbHOi padoUeil mporpaMMBbl BOCITUTAHHS U C YIETOM
KOHIENIINHA TIPeroiaBaHusl y4eOHOro mpemmeTa «XWMHS» B 00pa3oBaTeNbHBIX OpraHm3anmsx Poccuiickoit
®denepauuu.

[IporpamMma mo xumum AaéT MpEACTaBICHHUE O IMEJAX, OOmIeH cTpaTreruu O0ydYeHUs, BOCTIUTAHUS W Pa3BUTHA
0o0yJarommxcsi CpeACTBaMHA Y4YeOHOTO TpeaMeTa, YCTaHAaBIUBAeT 00sg3aTeIbHOE TPEAMETHOE CONEpKaHue,
MpelycMaTpUBaeT paclpeesieHue ero Mo KjiaccaM M CTPYKTYPHpPOBAaHHE IO pa3fesiaM U TeMaM MpPOrpaMMBbl IO
XMMHUH, OINpENeNseT KOJIMYESCTBEHHbIE W KAaYeCTBCHHBIC XapaKTEPUCTHUKH COJEPKAaHUS, PEKOMEHIYyEeMYIO
MOCIIEZI0BATENIFHOCTh M3YyUEHHUS] XHUMHH C YYETOM MEXIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBSI3€H, JIOTHKH
yueOHOro mporecca, BO3PACTHBIX OCOOEHHOCTEH OOYYalOLIMXCsl, OIpeneNseT BO3MOXKHOCTH MpeaMera s
peanuzanuy TpeOOBaHUHN K pe3ysibTaTaM OCBOCHHUSI OCHOBHON 00pa30BaTeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOT'O
obmiero oOpa3oBaHWA, a TaKkKe TpeOOBaHWH K pesynbraTaM OOydYeHWsT XWMHH Ha YPOBHE IeNiell W3ydeHus
MpenMeTa M OCHOBHBIX BHJIOB y4eOHO-TIO3HABATENBHOMN JEATEIHHOCTH OOYYaroIIerocs Mo OCBOSHHIO y4eOHOTO
COJIepKaHUsL.

3HaHWe XUMUU CIIY)KUT OCHOBOH ISt ()OPMHUPOBAHUS MHUPOBO33PEHHs 00yUaIOIIerocsi, ero MpeaCTaBICHHH O
MaTepuadbHOM EIWHCTBE MHpa, BAXHYIO pOIb HWrpaloT (OpMUpyeMble XHMHEH TPEACTaBICHUS O
B3aMMOIIPEBPAIICHUAX SHEPTHUU U 00 JBOJIIOIMH BEIICCTB B MPUPOAE, O MyTAX PEIICHUS TI00aNbHBIX MPoOIeM
YCTOHYHMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPbEBOM, SHEPTETUUECKOH, MUILECBOW M 3KOJIOTHMUECKON 0e30MacHOCTH,
mpo0JIeM 3paBOOXpaHEHUSI.

N3ydenue xumuu:

CHOCOOCTBYET pealu3allid BO3MOXKHOCTEH IJisi CaMOpa3BUTHS M (OPMHPOBAHHS KYJIbTYPHl JIMYHOCTH, €€
o011ei 1 GyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJaX B (OPMHUpPOBAHHME MBIIUICHUS M TBOPYECKHX CIOCOOHOCTEH OOYyYaroIIWXCsl, HABBIKOB WX
CaMOCTOSITEIbHON Y4eOHOU JesITeIbHOCTH, SKCIIEPUMEHTAILHBIX W WCCIEIOBATEIILCKUX YMEHHUH, HEOOXOIUMBIX
KaK B IOBCETHEBHOH JKU3HU, TaK U B TPO(HECCHOHATBLHOM NesITeIbHOCTH;

3HAKOMHUT CO CIEMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJpIBa€T OCHOBBI IIEJIOCTHOTO B3IUIA/Aa HAa €IUHCTBO
MIpUpOJAbl U YCJIOBCKA, SABJIICTCA OTBETCTBCHHBLIM 3TAallOM B (l)OpMI/IpOBaHI/II/I CCTGCTBCHHOHay‘IHOP'I T'paMOTHOCTHU
00yJarouXCs;

croco0cTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K MPHUPOJIE, K
YeIIOBEKY, BHOCHT CBOW BKJIA]] B 9KOJIOTHUECKOe 00pa3oBaHue 00yYarOIIIXCS.

JlaHHbIe HampaBlieHUs B OOYYCHUH XHMHUHU OOCCIICYMBAIOTCS CIEIUPHUKON COJICpIKAHUS YUeOHOr0 MpeaMeTa,
KOTOPBI SBISIETCS MEArOTUIECKH aJJalTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMIMHH Ha OIIPE/ICIIEHHOM dTare
€€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO0 OOpa3oBaHUS OPUEHTHPOBAH HA OCBOCHHE OO0YYaIONIMMUCS
CHUCTCMbI ICPBOHAYAIIbHBIX TMOHATHH XHUMHH, OCHOB HeOpFaHHHeCKOﬁ XUMUH U HEKOTOPBIX OTACIBbHBLIX 3HAYUMBIX
MOHSITUN OPraHUYEeCKOU XUMUHU.

CTpykTypa coJliepXaHusi TpOrpaMMbl MO XHMHU CQOPMHUpOBaHA HA OCHOBE CHCTEMHOTO ToaxoJa K eé
HU3YUCHUIO. ConepmaHHe CKJIaAbIBACTCA U3 CHUCTEMbI MOHATHH O XMMHYECKOM dJIEMEHTE U BCIIIECTBE N CHCTEMBI
MOHATHA O XUMHUYecKod peaknuu. OOe 3TH CUCTEMBl CTPYKTYPHO OPTaHW30BaHBI [0  TMPHUHIIUAITY
MOCIIE0BATEIEHOTO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETHYSCKUX MPEICTABICHUN Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— llepunonmnyeckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XHMUU;

— YUYeHHSI O CTPOSHUH aTOMa U XUMUYECKOU CBSI3H;

— TPEACTaBIEHUHI 00 ANEKTPOTUTHYECKON JUCCOIMAIINY BEIIECTB B PACTBOPAX.

TeOpeTI/I‘IeCKI/Ie 3HaHUA pacCMaTpHUBAIOTCA HAa OCHOBC OSMITUPHUYCCKHU ITOJYYCHHBIX W OCMBICIICHHBIX (1)aKTOB,
pa3BUBAIOTCA MOCJIEIOBAaTENFHO OT OJHOIO YPOBHA K JPYrOMy, BBIIONHAS (QYHKUUM OOBACHEHUS U
IIPOTrHO3UPOBaHUA CBOfICTB, CTPOCHUA U BO3MOKHOCTEN MPAKTHUYECKOTO IMPUMCHCHUA U IOJYUCHHUA HU3Yy4YaCMBIX
BEIIECTB.

OcBoeHne mporpaMMbl IO XHMHH CIOCOOCTBYyeT (OPMHPOBAHUIO MPEACTaBICHHS O XHUMHUYECKOH
COCTaBIISIIOLIEH HAYYHOM KapTHHBI MUPA B JIOTHKE €€ CUCTEMHON HPUPO/IBI, HIEHHOCTHOTO OTHOLICHUS K HAYyYHOMY
3HaHUIO W METOJaM IIO3HAaHHA B HaAYKCE. I/I3yquI/Ie XUMHUHU TIPOUCXOIUT C TMPHUBJICYCHUEM 3HAHUN U3 paHee
M3yYEHHBIX Y4eOHbBIX IpeaMeToB: «OKpyxaromuii Mupy, «bruonorus. 5—7 xinacce» u «dusnka. 7 Kinaccy.



[Mpr w3ydeHNH XUMHUW TPOUCXOAUT (HOPMHUPOBAHUE 3HAHWH OCHOB XHUMHYECKONH HayKH Kak 00JacTH
COBPEMEHHOTO €CTeCTBO3HAHMS, MPAKTUIECKON JEATEIHHOCTH YeJI0OBeKa U KaK OJHOTO U3 KOMIIOHEHTOB MHPOBOM
KyJNbTYypbl. 3a1ada y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUH CUCTEMbI XUMHUYECKMX 3HAHWH — BasKHEWIIHX
(aKToOB, MOHATHH, 3aKOHOB W TEOPETUYECKUX TMOJOXKEHHUH, JOCTYIHBIX OOOOIIEHHH MHPOBO33PEHUECKOTO
XapakTepa, S3bIKa HayKH, B MMPHOOIIEHNH K HAyYHBIM METOJAaM ITO3HAHWS MPH W3YYEHUHU BEIIECTB M XUMHUYECKUX
peakuuii, B (GOpMHUPOBAHWUHU U PA3BUTHH TO3HABATEIBHBIX YMEHUH U WX IPUMEHEHUN B Y4eOHO-TI03HABATEIEHON 1
yueOHO-UCCIIeIOBATENbCKOM IeATEILHOCTH, OCBOCHWM TMpaBuil 0Oe30macHOro oOpalieHusi ¢ BEHIeCTBAMU B
[IOBCEHEBHOH JKU3HU.

[Ipu u3ydeHnn XMMHUH Ha ypPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs BaXKHOE 3HAUCHHE TMPHUOOPENH TaKue IelH,
KaK:

— ¢opMHpOBaHHE HHTEJICKTYaJIHO Pa3BUTOW JMYHOCTH, TOTOBOM K CaMOOOpa3oOBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITETFHOMY MPUHSTHIO PEIIEHHUH, CTOCOOHOM aJanTHPOBATHCSA K OBICTPO MEHSIOIUMCS YCIOBUSAM JKA3HU;

— HampaBlIeHHOCTh OOy4YeHHsT Ha CHCTEMaTHYecKoe MpuoOIIeHne O0OydYalomuXxcsa K CaMOCTOSATENbHON
MO3HABAaTENFHON JIESTEIbHOCTH, HAyYHBIM METOAAaM TIO3HaHMA, (QOPMHUPYIOIIMM MOTHBALMIO U Pa3BUTHE
CIIOCOOHOCTEN K XMMHH;

— ofecreueHre yCIIOBHMA, CIIOCOOCTBYIONIMX MPHOOPETEHHIO OOYyYaIONIMMHCA OIBITa Pa3HOOOpa3HOM
NeSITETbHOCTH, TO3HAHWS W CAaMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIHI), HMEIOIIHX
YHUBEpCAIbHOE 3HAUYCHUE IS PA3IHYHBIX BUIOB JICATEIHHOCTH;

— (opmupoBanue oOmied (QYHKIIMOHATHHOW W €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCJIE YMEHHHA
06’B$1CH$1TI) 1 OLCHHUBATH ABJICHUA OKPYKAIOMICTO MHpaA, UCIOJb3Ys 3HAHHUA W OIBIT, IOJYUCHHBIC IIPU U3YUCHUU
XMMUH, IPUMEHSTh UX TPHU PELICHUU MPOOJIEM B TOBCEIHEBHOMN JKU3HU U TPYOBOM JACATEIEHOCTH;

— (popmupoBanme y 00yHaOMUXCS TYMAHUCTHIECKIX OTHOIICHUH, TOHUMAaHUS [IEHHOCTH XUMHYECKUX 3HAHUH
JUIsE BBIPAOOTKH OSKOJIOTUUECKH UENIeCOO0pa3HOro MOBEACHHUsT B OBITY W TPYAOBOW JESITENBHOCTH B LEISX
COXPaHEHUs CBOETO 30POBbS U OKPYXKAIOLIEH IPUPOIHOM Cpe/ibl;

— pa3BUTHE MOTHBAIINU K 00YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO i CAMOBOCITUTAHHUIO HA OCHOBE YCBOCHHS
00IIIeueI0BeYeCKIX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MPOQUIIST U HAPaBICHHOCTH JallbHEHIIEro
oOy4eHusl.

OObmiee ymcnoO 4YacoB, OTBENEHHBIX MAJS M3YYEHHUs XMMHU Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs,
coctaBisieT 136 gacoB: B 8 kiacce — 68 gacoB (2 Jaca B HeJeN0), B 9 kiacce — 68 gacoB (2 Jaca B HECIIO).

COJEP)KAHUE OBYYEHU

8 KJIACC

IlepBoHayYabHbIE XUMUYECKUE OHSATHS

[Ipeamer xumuu. Ponp XuMuU B KHU3HM 4eloBeKa. XUMHUs B cUCTeME HayK. Tema u BemectBa. Duznyeckue
CBOMCTBA BELIECTB. ATperaTHOe COCTOSAHUE BellecTB. [IoHsATHE 0 MeTOAax MO3HAHUA B XUMUU. YHCThIE BEIECTBA U
cmecu. CriocoOBl pa3/ieieHUsI CMECEH.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JIEMEHThl. CHMBOJBI XUMHYECKUX 3JIEMEHTOB. [IpocTble U CIOXHBIE
BEILECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuueckast popmyna. BajeHTHOCTh aTOMOB XMMHYECKHX AJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
OtHocutenbHas aToMHas Macca. OTHOCHUTEIBHAS MOJIEKYJIIpHAs Macca. MaccoBas 10JIsl XUMHYECKOTO 3JIEMEHTA B
COCTUHCHHU.

KonunuectBo BemectBa. Monb. MossipHass Macca. B3auMocBs3p KOJIMYECTBA, MAacChl M YHUCIA CTPYKTYPHBIX
€JIMHUII BeliecTBa. Pacu€Tel o opMysiaM XUMUYECKUX COSAMHECHUH.

@u3znyeckre W XUMHUYECKHE SIBJICHUSA. XUMHUYECKas peakuuss U €€ NpU3HAKU. 3aKOH COXPAaHEHHUS MaccChl
BemiecTB. XHWMHUYECKHE ypaBHeHUWs. Kiaccudukanuss XUMHYECKUX peaknuid (COCIUHEHHS, pPasIoKEHUS,
3aMeIIeHws], OOMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHYECKOW MOCYAOH, MpaBmwiaMH pabOTHl B JIabopaTopuu W TpuéMamMu OOpallieHus ¢
J1a0OPaTOPHBIM 000PYIOBaHHUEM, U3YUCHUE M ONIMCaHNE (PU3NIESCKUX CBOWCTB 00Pa3I0B HEOPTaHUIECKHUX BEILIECTB,
HaOmoieHre pu3nueckux (IJIaBJICHHE BOCKA, TasHUE JIba, PACTHPAHHE caxapa B CTYIKE, KHIICHHE U KOHICHCAIUS
BOJIbI) U XUMHUYECKHUX (TOpPEHUE CBEYH, MPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJCHCTBUE MeNa C KHUCIOTOMH)
SIBIICHUH, HaOJIOJICHWE W ONKMCAHWE IPU3HAKOB NPOTEKaHWs XMMUYECKHX pEakiuil (pa3jokKeHHe caxapa,
B3aMIMOJICHCTBHE CEPHOW KHCJIOTHI C XJIOPHAOM Oapus, pasnokeHue ruapoxcuga menu (ll) mpu nHarpeBanum,



B3aUMOJICHCTBHE XKeie3a ¢ pacTtBopoM comu mernu (I1), m3ydenne cmocoOoB pazieneHus CMecei: ¢ ITOMOIIBIO
Maraura, (puIbTpoBaHUe, BRIIAPUBAHNE, TUCTIIUIINL, XpoMaTorpadus, mpoBeieHne OYNCTKH TTOBAPEHHOM COIH,
HaOJIoeHNEe W ONKMCaHUE PE3yNbTaTOB MPOBEACHHUS ONbITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAaHEHHUs] Macchl,
cO3JlaHHe MOAETIeH MOJIEKY (IIapOCTEPKHEBBIX ).

BaxHelilue npeacTaBuTeId HEOPraHNYECKUX BellleCTB

Bozmyx — cmech ra3oB. CocraB Bo3myxa. Kuciopon — anemeHT u mpoctoe BerectBo. HaxoxaeHne Kucinopoaa B
npupoze, Gusndeckre U XuMU4eckue cBoiicTBa (peakuuu ropenusi). Oxcupl. [lpumenenune kucnopoaa. CrnocoOb
MOJTyYeHUs] KUCIOpoAa B JAabopaTopuu M TPOMBIIIIEHHOCTH. KpyroBopor kucmopoma B mpupoge. O30H —
AJIIOTPOITHAS MOAM(HUKAIIHS KHCIOPO/Ia.

TemmoBoi 3 PeKT XUMUIECKOH peaKiluu, TEPMOXUMUYECKUE YPAaBHEHUS, SK30- U SHAOTEPMUYCCKUE PEAKIIHH.
TomnuBo: yrons u MeTaH. 3arpsa3HeHUE BO3AyXa, YCHICHUE TAPHUKOBOTO 3 (deKTa, pa3pyLIeHHe 030HOBOTO CIIOS.

Bogopon — smemeHT u mpocTtoe BemiecTBo. HaxoxkaeHne Bomopoaa B MPHPOJE, (PU3NIECKHE W XUMUYECKHE
CBOWCTBA, IPUMEHEHHE, CTIOCOOBI MOyueHUs. KHCIIOThI U COMH.

MounsipHbIii 00bEM Ta30B. PaCUEThI M0 XUMHUYECKUM YPaBHCHUSM.

dusuyeckre cBoicTBa Bojbl. Bosma kak pactBoputesb. PacTBopsl. HacklllieHHbIE M HEHACHIIIIEHHBIE PACTBOPHI.
PactBopuMoOCTh BemiecTB B Boje. MaccoBas JOJIs BEMIECTBA B paCTBOPe. XUMHUUIECKHE CBOMCTBA BOABI. OCHOBAHHS.
Poxw pacTBOpoB B mpupone U B KU3HU ueloBeka. KpyroBopoT BoJbI B Mpupojie. 3arps3HEHUE MPUPOIHBIX BO/I.
OxpaHa 1 0YKCTKA IPUPOJHBIX BOJ.

Knaccudukamms Heopranmdeckux coenuHeHuil. Oxcuapl. Kiaccudukanmus OKCHIOB: cojeo0pasyroliue
(ocHOBHBIE, KHUCIOTHBIE, amdoTepHble) W HecomeoOpasyromue. Homenknarypa oxcuaoB. Ousnueckue Hu
XMMHYECKHEe CBOUCTBA OKCHOB. [TomyueHne okcuaos.

OcnoBanus. Kinaccudukanys ocHOBaHMIl: MENOYN W HEPACTBOPUMBIE OCHOBaHUs. HoMeHKIaTypa OCHOBaHHIA.
@u3nYeCcCKne U XUMUYECKHE CBOMCTBAa OCHOBaHUM. [lomyueHne ocCHOBaHUIM.

Kucnotel. Knaccudukanus kucnot. Homenknarypa kucnor. @uzndeckue 1 XMMHUUECKHE CBOMCTBA KUCIIOT. Psiz
aktuBHocTu MetaiioB H. H. Bexeroa. IlonyueHue kucnor.

Conu. HoMeHnknatypa coneidl. @u3nyeckue 1 XuMU4eckue cBoiicta coneil. [lonydyenue comneil.

I'enernyeckast cBsI3b MEXKAY KilaccaMy HEOPTaHUYECKUX COETUHEHU.

Xumuueckuii IKcnepumenm.

KaueCTBEHHOE OTIpEeNICHHE COJEepX aHMsI KUCIOpOAa B BO3AyXE, MONy4YeHHE, COOMpaHWe, paclo3HaBaHWE H
W3yuYeHHEe CBOMCTB KUCIOPOAa, HAOMIOACHUE B3aUMOACHCTBHS BEIIECTB C KUCIOPOAOM U YCIOBUSI BOSHUKHOBEHHS
W TIpeKpalleHus: TopeHus (moxapa), 03HaKOMJICHHE C 00pa3laMH OKCHIIOB M ONKMCAaHHE MX CBOWCTB, MOJTYYCHHE,
coOupaHue, paclio3HaBaHWe W M3ydYeHHE CBOWCTB BOAOpOAa (TOpPEHHE), B3aUMOJEHCTBHE BOJIOPONa C OKCHAOM
menu (I1) (Bo3MOXKHO HCITONTb30BaHUE BHEOMATEPHAlIoOB), HA0MOeHHe 00pa3IoB BEIIECTB KOJIMYECTBOM | MOJIb,
HCCIIeIOBaHNE OCOOEHHOCTEHN PACTBOPEHUS BEIIECTB C PA3IMYHON pACTBOPUMOCTHIO, IPUTOTOBICHHUE PACTBOPOB C
OTpeIeNIEHHON MacCOBOW JIOJIe PacTBOPEHHOTO BEIIECTBA, B3aWMOJIEHCTBHE BOJABI C MeTalaMH (HaTpHUeM U
KalbIiueM) (BO3MOJKHO KCIIOJIb30BaHUE BUICOMATEPHANIOB), MCCIENOBAaHHE OOpa3IllOB HEOPTaHUYECKHX BEIIECTB
Pa3IMYHBIX KJIacCOB, HAOJIIO/IEHNE U3MEHEHUS! OKPAaCKH MHIUKATOPOB B PAacTBOPAxX KHUCIOT U ILEIOYeH, U3yueHue
B3aumoeiicTus okcuaa meau (1) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT ¢ METaJUIAMH, PEAKIINi HEUTpaIn3aIuy,
MOJIyYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO METajula JAPYTUM M3 PacTBOPa COJH, PELICHUE
AKCTIIEpUMEHTAIBHBIX 33]1a4 10 TeMe « BakHeHIre KI1acChl HEOPTaHUIECKUX COSTMHEHUIN.

Hepuonnyeckuii 3akon u Ilepmognmyeckas cucrema xumuuyeckux 3jgemenToB JI. WU. MenneaeeBa.
Ctpoenue aToMOB. XuMHu4ecKas cBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[lepBrle TOMBITKE KiIacCH(DUKAMA XUMHUYECKHX 3JeMEeHTOB. [loHATHE O Tpymmax CXOAHBIX 3IIEMEHTOB
(mwenoyHble W MIEIOYHO3EMEIbHBIE METAIUIBI, TAJOTEHBI, WHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT
amM(pOTepHBIE OKCUJIBI U TUAPOKCHIBL.

Ilepuonnueckuii 3axoH. Ilepumommueckass cucreMa xumuueckux siaemeHtoB [JI. WM. MeHnnaeneesa.
Kopotkonepuonnas ¥ iMHHONEpUoaHAs (Gopmbl [leproanyeckoi CUCTEMBbl XUMHYECKHX 3jeMeHToB /[[. M.
MenpeneeBa. Ilepuoasl u rpynnel. OU3UYECKUl CMBICI NOPAJIKOBOIO HOMEPA, HOMEPOB IEPUOAA WU TPYIIIbI
3JIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHBIX sifiep. M3otonsl. Dnektponsl. CTpoeHHe 3JIeKTPOHHBIX 000JI0YEeK aTOMOB
nepBhIx 20 xumudeckux eMeHToB [lepuomnyeckoit cuctemsr Jl. M. MenneneeBa. XapakTepUCTHKA XUMHUIECKOTO
3JeMeHTa 1o ero nonaoxkenuto B [lepuoguueckoii cucreme 1. . Menzaeneesa.

3aKOHOMEPHOCTH HM3MEHEHHS pajnyca aTOMOB XMMHUYECKHUX SJIEMEHTOB, METAIUIMYECKUX U HEMETATMYECKUX
CBOMCTB TI0 TPYIIIIaM U TIEPHOIaM.



3nauenue [lepuoamueckoro 3akoHa u [leproanyueckoil CHCTEMbBI XUMHYECKUX AJIEMEHTOB Ui PAa3BUTHS HAYKH
u npaktuku. /. . MeHnneneeB — y4€HbIN U rpak JaHUH.

Xumuyeckas cBs3b. KoBajieHTHast (MOJSIpHAsi M HETOJISIPHAs]) CBSI3b. DJCKTPOOTPHLATEIBHOCTh XUMUYECKUX
aneMeHTOB. oHHas CBA3b.

Crenens okucneHust. OKHCIUTENFHO--BOCCTAHOBHUTENBHBIE peaknnu. [Iporiecchl OKUCIeHHsI B BOCCTAHOBJICHUS.
OxucnauTeny 1 BOCCTAaHOBUTEIIH.

Xumuueckuii IKcnepumenm.

M3y4eHre 00pa3IloB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aMMOJECHCTBHE THAPOKCHAA LWHKA C PAaCTBOPAMH
KHCIIOT W IIENOYel, MPOBEJCHHE OIBITOB, HWILTIOCTPUPYIONUX TMPUMEPHl OKHCINTEITHFHO-BOCCTAHOBUTEIHHBIX
peaknmii (rOpeHue, peakluy Pa3ioKEeHHs, COSINHEHNS ).

Mescnpeomemnuie cea3u

Peanm3arust MexXIIpeIMETHBIX CBSI3EH MIPH M3YUCHUH XUMHUH B 8 KJIacce OCYIIECTBISIETCS Yepe3 NCIOIb30BaHIE
KaK OOIIMX €CTeCTBCHHOHAYYHBIX TIOHATHM, TaK W TIOHATHH, SBISIONUXCS CUCTEMHBIMH JUISl OTACIHHBIX
MIPEIMETOB €CTECTBEHHOHAYYHOT'O ITHKJIA.

OOmme ecTeCTBEHHOHAyYHBIE IIOHSATHA: HAy4dHBIA (pakT, THIOTE3a, TEeOopWs, 3aKOH, AaHallu3, CHHTES,
KIIacCU(HUKAIHS, IEPHOANIHOCTD, HAOMIOIEHUE, SKCIIEPUMEHT, MOAETUPOBaHIE, U3MEPEHNE, MOJIEITh, SIBIICHHUE.

®dusuka: Matepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIHU, U30TOMbI, paJlOaKTUBHOCTb, MOJIEKYJIA,
ANEKTPUIECKHA 3apsifl, BEIIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSHHE BEIIeCcTBa, Ta3, (WM3MUYECKHE BEIMYHHEI,
€IMHULIBI N3MEPEHMSI, KOCMOC, TUTAHeTHI, 3BE3161, CoHIIe.

Buonorust: poTocunTes, npixanue, ounochepa.

I'eorpadus: armocdepa, Tuapocdepa, MUHEPAIIbI, TOPHBIC MTOPOJIbI, MOJIE3HBIC HCKONAeMbIE, TOTLUTUBO, BOJIHBIC
peCypCHl.

9 KJIACC

BemiecTBo M xuMnueckas peakuus

Ilepuonnueckuii 3akoH. [lepuonnueckas cuctema xumuueckux sneMeHToB [[. M. MenaeneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB XUMHUECKUX JIEMEHTOB MIEPBBIX TPEX MEPUOJIOB, KATTUsl, KBNS
U UX COEIUHEHHUH B COOTBETCTBUU C MOJIOKEHHUEM 3JIeMeHTOB B [lepuonndeckoit cucreMe U CTpOEHHEM UX aTOMOB.

CrpoeHne BeIIECTBA: BHUJIBI XUMHUYECKOW CBSI3U. THUIBI KPUCTAIIMYECKUX PEIIETOK, 3aBUCHMOCTH CBOWCTB
BEMIECTBA OT TUTA KPUCTALTNYECKON PEMIETKA U BU/Ia XUMAYECKOH CBS3H.

Knaccudukanms 1 HOMEHKIIATypa HEOPTaHMUYECKHX BEIIECTB. XUMHUYECKHE CBOWCTBA BEUIECTB, OTHOCSIINXCS K
Pa3IMYHBIM KJIacCaM HEOPraHWYECKUX COCUHEHNN, TeHeTHYECKas CBsI3b HEOPTaHUYECKHUX BEILECTB.

Krnaccudukammss XUMHUYECKUX PeakIuid M0 Pa3InYHBIM TPU3HAKaM (10 YUCITy W COCTaBy y4YacCTBYIOIIUX B
peaKkIuu BEIIECTB, 1O TeroBoMy 3(M(eKTy, Mo M3MEHEHHIO CTENeHEeH OKHCICHWS XMMHUYECKUX JJIEMEHTOB, IO
00paTUMOCTH, 110 YYACTHIO KaTan3aTopa). JK30- U SHAOTEPMHUUYECKHE PEAKIIUH, TEPMOXUMHUUECKUE YPaBHEHUSI.

[lonsiTre o ckopocTu XuMHYecKoi peaknuu. [loHsTHe 00 00PATUMBIX U HEOOPATHUMBIX XUMHUYECKHX PEaKIUsIX.
[TonsiTHE O TOMOTEHHBIX M T€TEPOTeHHBIX peakuusx. [lorsTtre o karanmze. [loHATHE 0 XUMUYECKOM PaBHOBECHH.
@DaxTOpHI, BIUAIONINE HA CKOPOCTh XUMHUECKOM PeaKIiy 1 TOJI0KEHHE XUMUYECKOTO PAaBHOBECHSI.

OKHCIUTETHHO-BOCCTAHOBUTENBHBIE PEAKINH, DJIEKTPOHHBIH OalaHC OKHCIUTEIHbHO-BOCCTAHOBUTEIHLHON
peaknuu. CocTaBlieHHE ypaBHEHHI OKHCIUTEIHHO--BOCCTAHOBHUTENIBHBIX PEAKIUi C HCIOJIBL30BAaHUEM METOa
AJIEKTPOHHOTO OaaHca.

Teopust PMEKTPOIUTHICCKON AUCCOLUANINN. DIEKTPOIUTHl M HEIJIEKTPOIuThl. KaTnoHBI, aHMOHBI. MexaHu3M
JTUCCOITUAIINH BEIIECTB C PA3IMYHBIMU BUAAMH XUMHUUYECKOH cBs3u. CrereHp aucconuanui. CUIbHBIE U CiTa0Obie
AIEKTPOIIUTHL

Peakiun noHHOTrO 0OMEHa. Y CIIOBHSI MPOTEKAHMS PEAKIIMA HOHHOTO 0OMEHa, TIOJHBIE B COKPAIIEHHBIE HOHHBIC
ypaBHeHHs peakuuid. CBOMCTBa KHCIIOT, OCHOBAaHMH W COJIEH B CBETE MPEICTAaBICHUH 00 3JIEKTPOJIMTHYECKON
muccoranyn. KadecTBeHHbIe peakiiny Ha HOHBL. [IoHsATHE O THAPOITN3Ee COMei.

Xumuueckuii IKcnepumenm:.

O3HAaKOMJIEHHE C MOJIEISIMA KPUCTAIUTMYECKUX PEIIETOK HEOPTraHMYECKUX BEIIECTB — METAJUIOB M HEMETAIIIOB
(rpaduTa u anmasa), CIIOKHBIX BELIECTB (XJIOpHUAA HATPUS), UCCIEAOBAHUE 3aBHCUMOCTH CKOPOCTH XHMHYECKON
peakiuu OT BO3AEWCTBUS pPAa3IMUYHBIX (DAKTOPOB, HCCIIENOBAHHE 3SJEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
TMpoliecca TUCCOIMAINH KHUCIIOT, IIeI04Ye 1 cojie (BO3MOKHO HCITOB30BaHUE BHJEO MAaTEpHUAIOB), MPOBEACHHE
OTIBITOB, WITIOCTPUPYIOLIMX MIPU3HAKK MPOTEKAaHHUs peakuuii HOHHOro oOMeHa (oOpa3oBaHHeE OcajKa, BHIAEIICHHE
rasa, oOpa3oBaHHE BOJbI), ONBITOB, WUTIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLUi
(ropeHme, peakIuu pa3lOoKEHHSA, COEAMHEHHWS), PACIIO3HABAaHWE HEOPTaHMYECKUX BEHIECTB C IIOMOIIBIO
KaueCTBEHHBIX PEAKIINi Ha HOHBI, pEeLIeHHE IKCIIEPUMEHTAIBHBIX 33/1a4.



HemeTanabl 1 UX coeTUHEHUSI

OO6mrast xXapakTepUCTHKa TaloreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIC CTEIICHU OKHCIICHHUS.
Ctpoenue 1 Qu3HUYecKHe CBOHCTBa MPOCTHIX BEIIECTB — TajlOreHOB. XMMHUYECKHE CBOWCTBA Ha MpUMeEpE XJopa
(B3auMozeHCTBHE C MeTajllaMH, HeMeTallaMd, Mieiodyamu). XiopoBogopox. ColisiHas KHCIOTa, XMMHYECKHUE
CBOMCTBA, MOIy4YeHUE, MpuMeHeHue. JleiicTBUe XJopa M XJIOpPOBOJIOpPOAA HAa OpPraHu3M 4YenoBeka. BaxkHelmme
XJIOPUBI M NX HAXOXKACHNE B TIPUPOJE.

O6mias xapakrepuctika symeMeHToB VIA-rpynmnel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTEIECHH
okucienusi. CtpoeHne u (pu3muecKkne CBOWCTBA MPOCTHIX BEMIECTB — KHCIOPOJAa M CEpPBl. AJUIOTPOITHBIE
MoAU(GUKAMKA KHCIOPOJa M Cepbl. XUMHYECKHE cBoHicTBa cepbl. CepoBOmOpond, CTpOoeHHUE, (H3HUCCKHE H
XUMHU4ecKkre cBoiicTBa. OKCHABI cepbl KaK MPeCTaBUTENIN KHCIOTHBIX OKCHAOB. CepHas KUCIIOTa, PU3MUECKHE U
XMMUYeCKre CBOMCTBa (OOIIMe Kak MpEACTaBHTENs Kiacca KUCIOT U crenuduyeckue). XUMHUECKHE PEeaKlny,
Jie)KaIie B OCHOBE MTPOMBIIIUIEHHOTO CTII0C00a MOMydeH s CepHOM KUCIOTHI. [IpuMenenne cepHoii kucnotel. Comu
CepHOM KHCJIOTHI, KaueCTBeHHas peakuus Ha cynbdar-uoH. HaxoxaeHue cepbl M €€ COCAWHEHHH B MPHPOJE.
XUMHUECKOE 3arpsi3HEHHE OKPYKAIOMIEH Cpeibl COeTMHEHUSIME cepbl (KUCTIOTHBIE TOKAM, 3arps3HEeHHe BO3AyXa U
BOJ0EMOB), CIIOCOOBI €T0 TIPEIOTBPAIICHHS.

Obmas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE CTETICHU
OKHCJICHUS. A30T, pacmpocTpaHEHHE B Npupone, (u3MuecKkue W XUMHYecKHe cBoiicTBa. KpyroBopor asorta B
npupone. AMMHAK, ero (M3WYecKue M XUMHYECKHe CBOWCTBA, MONMydeHHe W npuMeHeHHe. Colnm aMMOHHSA, WX
(m3nyecKkue U XUMHYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiusa Ha HOHBI aMMOHUS. A30THas KHACJIOTa,
e€ modydeHue, QU3MUECKHME M XWUMHUYECKHE CBOicTBa (0OImIME KaK TpPEACTaBUTENS Kiacca KUCIOT H
cneuuduueckue). lcrmonp3oBaHWe HUTPATOB U COJEd aMMOHHS B KaueCTBE MHUHEPAIBHBIX YIOOpEeHU.
XuMHYecKoe 3arps3HeHHE OKPYIKAIOIIeH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIE JOXIH, 3arpsA3HEHUE BO3TyXa,
nouBsl 1 BoJoéMoB). Docdop, amnorponnsie Moaupukanuu Qocdopa, Gusnueckne U XUMHYECKHE CBOWCTBA.
Oxcup dochopa (V) u pochopHas kuciora, PU3NISCKHE U XMMHUYSCKUE CBOWCTBA, MOidydYeHHe. Mcnonp3oBaHue
(hocdaroB B kauecTBe MUHEPAIBHBIX yI00pEHH.

Obmas xapakTepucThka 371eMeHTOB |VA-Tpymmbel. OcoOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIE CTEICHH
OKHCJICHUS. YTIEpo/l, aJuIOTPONHbIE MOAW(UKAIMY, PACIPOCTpAaHEHUE B TPHUpOJE, (pHu3ndeckne U XUMHUYECKHE
cBoiictBa. AncopoOuus. Kpyroropor yriepoaa B mpuponae. OKCHUIbl yriepoaa, ux (HU3MUecKue W XUMUYCCKHE
CBOWCTBa, IEHCTBUE HA JKHUBBIE OPTaHU3MBI, MIOIYYCHNE U MIPHUMEHEHHE. DKOJOTHIECKUEe MPOOIeMbl, CBI3aHHBIE C
okcuzoM yriepoza (1V), rumnoresa rio0aIbHOTO MOTEIUICHUS KIMMAaTa, TApHUKOBBINA 3G (eKT. YToNbHAsS KUCIOTa H
e€ comM, WX (QU3MUECKHE M XWMHUYECKHE CBOMCTBA, MOJYy4YeHHWE W TNpuMeHeHHe. KauecTBeHHass peakuus Ha
KapOOoHaT-HOHBI. Mcronb30BaHne KapOOHATOB B OBITY, MEAMIIMHE, IIPOMBIIIJICHHOCTH U CEITLCKOM XO3SICTBE.

[lepBoHaYaEHBIE IOHATHS 00 OPraHUYECKHUX BEIIESCTBaX KaK O COSAMHEHUSX yriepojia (MeTaH, 3TaH, ITHIICH,
alleTWJICH, 3TaHOJ, MIIHLEPUH, YKCycHas KucioTa). [IpupoaHbie HCTOYHUKH YTIEBOAOPOJIOB (YToJib, MPUPOIHBIN
ra3, He]Th), TPOMYKTHI WX TmepepadoTku (OE€H3WH), WX poJb B OBITYy W MpoMbIIUIEHHOCTH. [loHATHE O
OHMOJIOTHYECKH BaXXKHBIX BEIECTBAX: XKHUpaX, Oelkax, YriieBoJaX — U WX POJIM B )KHU3HH UelloBeka. MarepuanbHoe
€/IMHCTBO OPraHWYEeCKUX U HEOPTaHUUECKUX COSTNHEHUH.

KpemHuuii, ero ¢usnueckie W XUMHYECKHE CBOMCTBA, MOJydeHUe M NpuMeHeHHe. CoelMHeHUsT KPEMHHS B
npupone. Obmiue mpencraBineHus o0 okcuse kpemuuns (1V) u kpeMHneBoit kucnore. CUIIMKATHI, WX UCIOJIB30BaHHUE
B OBITY, B NPOMBIIUICHHOCTH. BakHeHIne cTpouTeNnbHblE MaTephalibl: KepaMHKa, CTEKJIO, IIeMEHT, OeTOH,
xene300eToH. [IpobiieMsl 6e30mMacHOro UCIOIB30BaHMUS CTPOUTENBHBIX MAaTEpHANIOB B TOBCEAHEBHOM JKH3HU.

Xumuueckuil IKCnepumMeHm:

M3y4YeHHE OOpasllOB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJSHOW KHCIOTHI, TPOBEJCHHUE KaueCTBEHHBIX
peakiuii Ha XJOPHI-MOHBI M HAOJIOJEHUE MPU3HAKOB HMX TMPOTEKAHMS, OMBITHI, OTpaKalomue (QU3NYECKHE U
XIUMHYECKHE CBOWMCTBAa TaJlOTEHOB W WX COEAWHEHWH (BO3MOXKHO WCIIONB30BAHWE BHCOMATEPUAIIOB),
O3HaKOMJIEHHE ¢ oOpa3lamMH XJIOpUIOB (TaJOTeHHIOB), O3HAKOMIICHHE C 00pa3laMH Cephl M € COCTUHEHUSIMU
(BO3MOXXHO HCIIONB30BAHUE BHICOMATEPHUAIOB), HAOIIOJEHHE TIpollecca OOYIJIMBAHWS caxapa IO JEHCTBHEM
KOHIICHTPUPOBAHHONW CEPHON KHWCJIOTHI, W3YUCHHE XWMHUYCCKHX CBOWCTB pa30aBIEHHON CEPHOW KHCIOTHI,
MpOBEIeHNE KaueCTBEHHON peakluuu Ha Cynb(aT-uoH W HaONIOJeHHE NpU3HaKa €€ NMPOTEeKaHHUs, O3HAKOMIICHHE C
(bm3udIecKkuMu CBOMCTBaMH a30Ta, ¢ocdopa W WX COeAMHEHHUI (BO3MOXKHO HCIIONH30BAHHE BHACOMATEPHAIIOB),
oOpasnamu a30THBIX U (ochOopHBIX yA0OpeHUi, MmoiydyeHrne, coOupaHue, paclo3HaBaHUE W HU3YyYEHHE CBOMCTB
aMMHMaKa, MPOBEACHUE KayeCTBEHHBIX PEaKUUil Ha MOH aMMOHHUS M (ocdarT-MOH M H3yueHHE NPU3HAKOB HX
MPOTEKAHUS, B3aUMOJCHCTBHE KOHIEHTPUPOBAHHOW a30THOW KHCIOTHI C MeAbl0 (BO3MOMKHO HCIIOIb30BaHHUE
BUJICOMATEPUAIOB), H3yUEHUE MOJIeNIeH KPUCTAUTMYECKUX PEIIETOK anMasa, rpadura, QyiiepeHa, 03HaKOMIICHUE
C TMpoleccoM aJICOpOIMU PAacTBOPEHHBIX BEUIECTB AKTHBUPOBAHHBIM YIIIEM M YCTPOWCTBOM TPOTHUBOrasa,



[OJIydeHue, coOupaHue, paclo3HABaHHE U H3YyYCHHE CBOWCTB YITIEKMCIIOIO TIasa, IPOBEJEHHE KaueCTBEHHBIX
peakiuii Ha KapOOHAT M CHJIMKAT-WUOHbI U M3YYEHHUE NPU3HAKOB UX IPOTEKaHUs, O3HAKOMJICHHE C IPOLyKIMEH
CIJIMKATHOM NMPOMBINIIEHHOCTH, PEUIEHHE SKCIEPUMEHTANBHBIX 3ajad Mo TeMe «BakHeillmne HemeTayuibl U HX
COETUHEHUS.

MeTaJjibl U X COeAUHEHUS

OOmias xapakTepUCTHKAa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHMU UX I0JI0KeHUs B [lepronnyeckoit
cucreMe xumuueckux 3nemeHToB Jl. M. MenneneeBa u crpoenus atoMoB. CTpoeHHe MeTaniaoB. Merananueckas
CBSI3pb W MeTAUIMYECKas KpHUCTAUIMUECcKass peméTKa. OJEKTPOXUMHUYECKHM pSAA  HANPSDKEHUH METaslloB.
dusznyeckre U XUMHYECKHE CBOMcTBa MeTamuioB. OOmue crocoObl moiaydeHus: mMeramios. [loHsTtue o xoppo3un
METaJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT Koppo3uu. CruiaBel (CTajb, YyT'yH, JIOPAJIOMHUHHNA, OpOH3a) M UX
MPUMEHEHHUE B OBITY M IPOMBIIILIICHHOCTH.

Illenounple MeTauibl: nmojoxkeHue B Ilepuoamyeckoi cucteme xumudeckux snemeHToB JI. Y. Menzeneena,
CTpOEHHME MX aTOMOB, HaxoXJeHue B mpupoze. Puzndyeckne M XUMUYECKHE CBOMCTBa (Ha MpUMepe HaTpus U
Kanus). OKcuasl ¥ THAPOKCHUIBI HATpUA U Kanus. [IpuMeHeHne eT0UHbIX METAIOB U UX COEIUHEHU.

[IlenouHO3eMeNbHBIE METAUIBl MarHuid W Kanbluil: nonoxeHue B Ilepuonnyeckoil cucTeMe XUMHUYECKUX
snementoB JI. WI. MeHneneeBa, CTpOCHHE WX aTOMOB, HaxoxjeHue B mpupone. dusznueckue U XUMHUECKUE
CBOWCTBa MarHusi W Kaublusl. Baxunelmme coeauHeHus Kaiblus (OKCHA, THAPOKCHI, colin). JKECTKOCTh BOIBI U
CIIOCOOBI €€ yCTpaHeHUsI.

Amomunuii: nonoxenue B llepuoguueckoil cucreMe xumuueckux snemeHToB [I. 1. MeHneneeBa, cTpoeHue
aToMma, HaxOXKAeHue B npupoje. Pu3nuecKkre 1 XMMUYECKHEe CBOHCTBA aMOMUHHA. AMQOTEepHBIE CBOHCTBa OKCHIA
Y TUAPOKCHIA aJIFOMUHUA.

Kenezo: nonoxenue B [lepuoanueckoii cucreme xuMmudyeckux snemMeHToB J. . MenaeneeBa, CTpoeHuE aToMa,
HaxOoXJeHue B npupojae. Ousnueckre 1 XUMHYESCKUE CBOMCTBA kene3a. OKCHIbI, THIPOKCH B! U conu sxene3a (1)
u xenesa (I11), ux cocras, cBOMCTBa U NOTyUYCHHE.

Xumuyeckuil IKCREpUMEHM

O3HAaKOMJIEHHE C 00pa3llaMd METaUIOB M CIUIaBOB, MX (DPU3MYECKMMHU CBOMCTBaMH, H3YUCHUE PE3yJIbTAaTOB
KOPpPO3UH METauIoB (BO3MOKHO HCIOJIBb30BaHUE BHIIEOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA
KaJblUsl U HATpus C BOJAOH (BO3MOYKHO HCIOJB30BaHHME BUIEOMATEpUANIOB), UCCIIEOBAHUE CBOWCTB KECTKOM
BOJBI, IpOIECCa TOPEHUS JKele3a B KUCIOpoAe (BO3MOXKHO HCIOJIb30BAaHHE BUACOMATEPUAIOB), HPU3HAKOB
NPOTEKaHUsI KAYSCTBCHHBIX PEaKIMii Ha MOHBI: MarHus, KajbLUs, alIOMUHUS, IMHKa, xene3a (1) u xenesa (111),
meau (Il), HaGmojeHre W ommMcaHUE MPOICCCOB OKpAIIMBAHMS IJIAMCHH WOHAMU HATPHS, KadUs M KaJIbLUS
(BO3MOKHO HCIIONIb30BaHUE BUAECOMATEPUANIOB), UCCIIEAOBaHNE aM(OTEPHBIX CBOWCTB THMIPOKCHIA AJTIOMHUHUS U
THIPOKCH/IA IMHKA, PELICHNE SKCIIEPUMEHTANIBHBIX 3a71a4 110 TeMe «BaskHel1re MeTamIbl 1 UX COSAMHEHUSD.

XuMHS U OKPYKAOLIAsA cpeaa

BemectBa u Marepuansl B IOBCEIHEBHOM >KM3HM 4eJOBEKa. be3omacHoe HCIONb30BAHME BEIIECTB H
XMMUYECKUX peakuuii B ObITy. [lepBas moMoLIb Mpyu XUMHUYECKUX 0KOTaX U OTPABICHUSIX.

XUMHUYECKOe 3arpsA3HEHHE OKpY’Kalolle cpensl (MpeienpHas JOMyCTHMasi KOHIEHTpAIMs BEILECTB, Jaliee —
[MAK). Poib xuMuu B pelieHu# SKOJIOTHYECKHIX MPOOIIEM.

Xumuueckuil IKCHEPUMERM:

n3ydeHre 00paslioB MaTepHajoB (CTEKIIO, CIUIABbI METAIJIOB, IIOJIMMEPHBIE MaTepHAITBI).

Mesxcnpeomemmusie cea3u

Peanunzanus MexXnpeIMeTHBIX CBS3€H MPH U3YyYEHUH XUMHHM B 9 Kilacce OCYIIECTBISIETCS] Yepe3 HCIOIb30BaHUE
KaK OOIIMX €CTEeCTBEHHO-HAyYHBIX MOHSATHH, TaK W IOHATHUH, SBISIOMIMXCS CHCTEMHBIMU [UIS OTAEJIBHBIX
MPEeIMETOB €CTECTBEHHOHAYYHOTO ITHKIIA.

OOmume ecTecTBEHHOHAYYHBbIE TIIOHATHS: HAay4HbIH (akT, THUIOTE3a, 3aKOH, TEOpHs, aHalu3, CHHTE3,
KJaccu(uKams, MepuoJUIHOCTb, HAOMIOAECHUE, SKCIEPUMEHT, MOAEIMPOBAaHUE, U3MEPEHUE, MOJENb, SBJICHUE,
MAPHUKOBBIH 3 PEKT, TEXHOIOTHUSI, MATEPHAIIBI.

®dusukKa: MaTepusi, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIMbI, paIMOAKTUBHOCTb, MOJIEKYJIA,
ANIEKTPUIECKUN 3apsi, MPOBOAHUKH, MOIYNPOBOAHHUKH, TUDIEKTPHUKH, (POTOIIEMEHT, BELIECTBO, TEJO, 00BEM,
arperaTHoe COCTOSIHUE BEIECTBa, Ta3, PACTBOP, PACTBOPUMOCTb, KPHCTAIUTMYECKast PemeETKa, CIUIaBbl, (PU3UUECKUE
BEJIMYMHBI, €IMHUIIBI N3MEPEHUS, KOCMHYECKOE MTPOCTPAHCTBO, TUIaHEeTHI, 3BE3 b1, COHIIE.

Buonorust: ¢oTtocunTes, nwixanue, Omocdepa, 3KocHUCTEMa, MHUHEpaJbHbIE YIOOPEHUsS, MHUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, TUTATEIBHbIE BELLIECTBA.

I'eorpadus: armoctepa, runpocdepa, MUHEPAIbI, TOPHBIE TTOPOBI, MOJIE3HBIC UCKOMAEMBIE, TOTUINBO, BOJIHEIC

pecypcehl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INIPOI'PAMMBI IO XUMHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30BAHMA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHS MPOTPaMMbI OCHOBHOTO OOIIETO O0Opa3oBaHUsl JOCTUTAIOTCS B XOJe
0o0y4yeHHsI XMMUU B €IUHCTBE YYEOHOH M BOCIUTATEIBHOW NESTEIBHOCTH B COOTBETCTBUM C TPaIULMOHHBIMU
POCCHIICKUMH COLMOKYJIBTYPHBIMU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, IPHHSATHIMU B OOILIECTBE MTPABUIAMHU
W HOpPMamMH I[IOBEJCHHS U CIOCOOCTBYIOT TIpOLlECCaM CaMOIO3HAHMS, CaMOPa3BUTHA U  COLMAIH3ALUH
00yJaroIIIXCsl.

JINYHOCTHBIE PE3YNIBTaThl OTPAKAIOT TOTOBHOCTh OOYYAaOLIMXCSI PYKOBOJCTBOBATHCS CHCTEMOM ITO3UTHUBHBIX
LIEHHOCTHBIX OPUEHTALMI U pacUIMpEeHHE OMbITa IEATENILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMSI:

LIEHHOCTHOTO OTHOIIECHUS K OTEYECTBEHHOMY KyJIbTYPHOMY, HCTOPHUYECKOMY M HAay4YHOMY HACIEIHIO,
MOHUMAaHUS 3HAYCHUS] XUMHYECKON HayKH B ’KH3HU COBPEMEHHOT'O OOIIECTBA, CIOCOOHOCTH BIaleTh JOCTOBEPHOM
WHpOpPMaLIUEH 0 IepeIOBBIX JOCTIKEHUSIX U OTKPBITUSIX MUPOBOH M OTEUECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH
B HAYYHBIX 3HAHMSX 00 YCTpOICTBE MUpa U OOIIECTBA;

2) rpakIaHCKOro BOCIMTAHMA:

MIPE/CTaBICHUS O COLMAJIBHBIX HOpPMaxX U TMpaBWIaX MEXKIUYHOCTHBIX OTHOIIEHHH B KOJIJIEKTHBE,
KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOH, y4eOHO-UCCIeN0BaTENbCKONH, TBOPUECKON H
IpYyTUX BHIAX MAEATEILHOCTH, TOTOBHOCTH K Pa3sHOOOPAa3HOM COBMECTHOM MAEATENBHOCTH INPH BBIIOIHEHUH
yueOHBIX, MMO3HABATENHLHBIX 3aJa4, BBIIOJIHEHHH XMMHYECKUX OIKCIEPHUMEHTOB, CO3JaHWU YYEOHBIX MPOEKTOB,
CTpeMJICHHS K B3aMMOINOHMMAHHMIO M B3aWMOIIOMOIINM B TpOIEcCe ITOM Yy4eOHOH NesTeTbHOCTH, TOTOBHOCTU
OLIEHMBATh CBOE MOBEJCHNE U MOCTYIKH CBOMX TOBAPHILEHN C MO3UIMN HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM
OCO3HaHUS MOCIEICTBHUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 O3HAHUSL:

MHPOBO33pEHYECKHE NPENCTABICHNSA O BEHIECTBE H XUMHUYECKOH PEaKIMH, COOTBETCTBYIOUINE COBPEMEHHOMY
YPOBHIO pa3BUTHS HAayKH W COCTABIIIOIIUE OCHOBY IJs MOHMMAHHWS CYIIHOCTH HAy4YHOM KapTHHBI MHpa,
npeacTaBieHus] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TMPHPOJIBI, B3aWMOCBS3SIX HYeJOBEKAa C MPHUPOJHON
CpenoH, O POy XUMHH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

[O3HABaTeNbHBIC MOTHBBI, HAlpaBJICHHbIC HAa IIOJIyYCHHE HOBBIX 3HAHUH IO XUMHH, HEOOXOAUMBIE LIS
OObsICHEHHsT HAOIIIOJaeMBIX TPOLECCOB W SIBICHHWH, MO3HABATENbHOM, HH()OPMAIMOHHOW W YUTATEILCKOM
KYJBTYpbI, B TOM YHCJIC HABBIKOB CAMOCTOSITEILHON PabOThl ¢ yU4eOHBIMU TEKCTaMH, CIIPABOYHOW JIUTEPATYPOH,
JOCTYITHBIMHM TEXHUUYECKHUMHU CPEICTBAaMH HH()OPMAIIMOHHBIX TEXHOJIOTH;

WHTEpeC K OOyYeHHIO W TO3HaHHIO, JIFOOO3HATENBLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CamMoOOpa3oBaHUIO,
MPOEKTHOM M MCCIIeI0BATENLCKON ESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUYCHUS B
JTanbHEHIIEM;

4) popmMupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HAaHHWE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3JI0POBBIN 00pa3
XKHU3HHM, OCO3HAHUE MOCIEJACTBUH M HENPHUITUE BPEIHBIX IPHUBBIUEK (YMOTPEOJCHUS ajKOrojsl, HapKOTHUKOB,
KypeHUsl), HEOOXOAMMOCTH COOJIIOACHUS NPaBUil 0€30IaCHOCTH NPH OOpalleHUH ¢ XUMHUYECKUMH BEIIECTBAMU B
OBITY U peaibHOM JKU3HU;

5) TpynoBoro BocnuTaHusM:

HHTEpEC K MPAKTUUYECKOMY H3YyUeHHIO Mpodeccuii ¥ Tpyia pazIuyHOIo poJa, yBaXKeHHE K TPYAY U pe3yjibTaTam
TPYJOBON IEATEIBHOCTH, B TOM YHCJIE Ha OCHOBE NPUMEHEHMs NPEAMETHBIX 3HAHUN IO XMMHH, OCO3HaHHBIN
BBIOOD WHIUBUAYAIBHOM TPaeKTOPHHM TMPOJODKEHHs oOpa3oBaHMA C YYETOM JIMYHOCTHBIX WHTEPECOB H
CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M NOTPEOHOCTEH, YCIEIHOM NPOPEeCCHOHAIBHON AEATEIbHOCTH
U pa3BUTHA HEOOXOIUMBIX YMEHHU, TOTOBHOCTD aJallTUPOBATHCS B MPO(ECCHOHAIBHOM CPEAE;

6) 9K0JIOrHYecKOro BOCIIUTAHMSI:

9KOJIOTHYECKH IIeJieco00pa3HOe OTHOIIEHHWE K TPUPOAE KaKk HMCTOYHHKY JKM3HM Ha 3emie, OCHOBE e€
CYLIECTBOBaHUs, IOHUMaHUE LIEHHOCTH 3I0pPOBOTO M Oe30macHOro odpasa >KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K
cOOCTBEHHOMY (DM3UYECKOMY M TICHXUYECKOMY 3/I0POBBIO, OCO3HAaHHE IIEHHOCTH COOJIIOJICHUSI TPaBUII
0e30macHOro TOBEACHUS MPH PadoTe ¢ BEIEeCTBaMH, a TAKXKE B CHTYaIUSIX, YTPOXKAIONIMX 3I0POBBI0 U KU3HH
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CHOCOOHOCTH TPUMEHATH 3HAHHS, MOJydaeMble MPHU H3YYCHWH XHMUH, IJISl pEeIIeHHUs 3aj1ad, CBS3aHHBIX C
OKpY>KaroIel MPUPOTHONW CPENIOH, ISl TIOBBIMIEHUS! YPOBHS 3KOJOTHYECKON KyJIbTYphl, OCO3HAHUS TII00aIHHOTO



XapakTepa JKOJOIMYEeCKHX MpoOjeM M IyTed HX pelieHus IIOCPEACTBOM METOJOB XHUMHHM, 3KOJIOTHYECKOTrO
MBILIEHHS, YMEHUS PyKOBOACTBOBAThLCS UM B [103HABATE/IbHON, KOMMYHHKATUBHON M COLIMAJIBHON IPaKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MeTampeqMeTHBIX pPE3yJIbTAaTOB BBIACISAIOT 3HAYMMBIC A (OPMHUPOBAHUS MHUPOBO33PEHUS
oOIeHayJHbIe MOHATHS (3aKOH, TEOpHs, MPUHITUI, TUIOTEe3a, (akT, CHCTEMA, MPOIECC, SKCIIEPHUMEHT U JIPYToe.),
KOTOPbIE UCHOJNB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUYEOHBIX IPEAMETax M MO3BOJISIIOT Ha OCHOBE 3HAHMM U3 3THX
npeaMeToB (OpMHUpPOBATH MPEACTABICHUE O LEJIOCTHOW HAaydYHOW KapTHHE MHpa, M YHHBEPCANbHBIE Y4eOHBIC
neiicTBus (IO3HaBaTeNbHbIE, KOMMYHHKAaTHBHBIE, DPETYJTHBHBIE), KOTOphIe oOecneuuBaroT (HOpMHUPOBAHHE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IVIAHUPOBAHUIO U OCYIIECTBICHUIO YI€OHOM NEeATENbHOCTH.

IMo3naBaTe/bHbIE YHHBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

Ba3zoBrble Jjornyeckme aeicTBus:

YMEHHUSI HCIONb30BaTh MPHEMBI JIOTHYECKOI'O MBIIUIEHHS NP OCBOCHUHM 3HAHMN: PACKPBIBATH CMBICI
XMMUYECKUX MOHATUHA (BBIOCNSATH WX XapakTepHble TMPH3HAKH, YCTaHABIMBAaTh B3aUMOCBS3b C JIPYTUMH
MOHATHSIMU), UCTIOJNB30BaTh MOHSATHA IJIsi OOBSCHEHUS! OTACIBHBIX (DAKTOB M SIBICHUH, BBIOMpATh OCHOBAHUS H
KPUTEPUH M1 KIacCU(PUKAUMM XUMHYECKHX BELIECTB M XUMHYECKHX PEakIui, YCTaHaBIMBAaThb IPUYUHHO-
CIICZICTBEHHbIE CBSI3M MEXAY OOBEKTaMH H3Y4YCHHS, CTPOUTh JIOTMYECKHE pacCyKACHUS (MHIYKTUBHBIC,
NIeTlyKTUBHBIE, 110 aHAJIOTHH), IeNIaTh BHIBOABI U 3aKITIOUCHHUS;

YMEHHE NPHUMEHATh B NPOLECCe INO3HAHMS MOHATHA (MPEeIMETHbIE M METalpeIMETHBIE), CHMBOJINYECKUE
(3HaKOBBbIE) MOAEIH, UCIIONB3yEeMbIE B XMMHH, MPEOOPa30BBIBATH IIMPOKO NMPHUMEHSEMblE B XUMHUU MOJEIIbHbIC
MpeACTaBIeHUs] — XMMHUYECKHMH 3HaK (CHMBOJ 3JIeMEHTa), XMMHUYeckas (opMyla W ypaBHEHHE XHUMHUYECKOM
pCaKkuum — Mpu peuICHNU y‘-IC6HO-HO3HaBaTCJII)HBIX 3ajgad, C y‘-IéTOM 3THUX MOACIIBbHBIX HpeﬂCTaBHCHI/Iﬁ BBISBIIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC NPHU3HAKH M3Y4YaeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB M XHUMHYECKHX
peaKuHﬁ, BBISIBIIATH O6IHH€ 3aKOHOMCPHOCTHU, MPUYIUHHO-CIICACTBCHHBIC CBA3HM W INPOTHUBOPCHHUA B H3YydaCMbIX
nmponeccax 1 ABJICHHUAX.

Ba3zoBrble ucciiefoBaTe/bCKHe NeHCTBUA:

YMEHHE HCIIOIb30BaTh IOCTABICHHBIE BONPOCHI B KadeCTBE MHCTPYMEHTA IO3HAHMS, a TAaKXKe B KadeCTBeE
OCHOBBI 1141 (I)OpMI/IpOBaHI/Iﬂ TUIOTE3EI IO MMPOBEPKE NPABUIIBHOCTH BBICKA3BIBACMbBIX Cy)KIlCHI/II\/'I;

HpI/IO6pCTCHI/IC OIlbITa IO INIAHUPOBAHWIO, OpraHU3allui U IMPOBCACHUIO YUYCHUYCCKUX SKCIICPUMCHTOB, YMCHUEC
HaOIIFOIaTh 332 XO/IOM IPOIECCa, CAMOCTOATEIBHO MPOTHO3UPOBATH €0 Pe3yabTar, POopMyIHpOBaTh OOOOIICHUS H
BBIBOZIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIIEAOBAHHS, COCTABIISIT OTUYET O MPOJIETIaHHON padoTe.

PaGora ¢ undopmanmeii:

yMEHHE BBIOMpATh, AaHANM3UPOBaTb M HMHTEPIPETUPOBATH HHGOPMALMIO pPA3JIMYHBIX BUAOB U (opm
NPEACTABICHUS, TOIy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB (HAy4HO-TIOMYJSIpHAs JIMTepaTypa XUMHYECKOTO
coJiep)KaHusl, CIpaBOYHBbIE TOCOOMs, pecypchl HHTepHeTa), KPUTHUYECKH OLCHHBATh MPOTUBOPEUUBYIO H
HEIOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE NPUMEHATh Pa3IMuHble METOMBI U 3alpPOCHl IPU MOUCKE U 0TOOpe MH(POPMAILMH U COOTBETCTBYIOLINX
JaHHBbIX, HGOGXO}II/IMLIX JUIA BBITIOJIHEHHU A y‘-ICGHLIX 1 IIO3HaBaTCIbHBIX 3a1a4 onpeuenéHHoro THIIA, HpHOGpeTeHI/Ie
OlbITa B OOJIACTH HCIOJNB30BaHUA WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, OBJIAJCHUE KYyJIbTYPOM
AKTHUBHOTO HCIIOJIb30BAHMSI PA3JIMYHBIX ITOWCKOBBIX CHCTEM, CAMOCTOSTENBHO BHIOMPATh ONTUMAIIBHYIO (hopMy
MpEaACTaBJICHUA I/IH(I)OpMaIH/II/I U WIIIOCTPUPOBATHL PEIIACMbIC 3aa4u HCECIIOXHBIMU CXEMaMH, AWarpamMmMaMu,
Ipyrumu popMaMu rpaduki ¥ UX KOMOUHALIUSIMIL

YMEHHE HCIIONb30BaTh M aHAIM3MPOBaTh B IIpolecce Y4eOHOH M HCCIeNOBAaTENbCKOM JesITeNbHOCTH
UHGOPMALIMIO O BIUSHUU NPOMBILIUICHHOCTH, CEIbCKOTO XO3SHCTBa M TPAHCIOPTA HA COCTOSHHE OKPYXKArOLIEH
HPUPOJHON CpEABI.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eliCTBUSL:

YMEHHUsl 3aJaBaTh BONPOCHl (B XoAe auajora M (WIKM) AUCKYCCHHM) IO CYLIECTBY OOCYXKIAaeMOH TEMBHI,
(hopMyITHPOBATH CBOW MPEIIOKECHUS OTHOCUTEIHLHO BBHITTOTHCHUS TIPEIIOKCHHON 3a/1a4H;

YMEHUA NPCACTABIIATH ITOTYYCHHBIC PE3YJIbTAThI MO3HABATEIILHOM JACATCIIBHOCTH B YCTHBIX W IMTHCbMCHHBIX
TEKCTax; JeJaTh MPE3CHTAlMIO0 PE3YJbTAaTOB BBIIOJIHEHUS] XMMUYECKOTO SKCHEpUMEHTa (JIaOOpaTOPHOTO OIIbITA,
nmabopaTopHO paboTHI MO HCCIETOBAHUIO CBOWCTB BEIIECTB, YIEOHOTO MTPOEKTA);

YMEHHUsSI Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM TO3HABATEIHHON W HCCIIEAOBATEIbCKOM
JESITEIbHOCTH TIPY PELICHWH BO3HUKAIOMIMX TPOOJIeM Ha OCHOBE y4yéra OOIIMX HMHTEPECOB U COTJIACOBAHMS
no3uuuii  (0O0CyXIeHHs, OOMEH MHEHHMSMH, «MO3[OBBIE IUTYPMbD», KOOpIMHALUS COBMECTHBIX JEHCTBUH,
oIpe/ielieHHe KPUTEPUEB 10 OIIEHKE Ka4eCTBa BHITOIHEHHOW paOOThI H APYTHE).

PeryasiTuBHBIE YHHBepcaJbHbIE y4eOHbIe JelCTBUSA:



YMEHHE CaMOCTOSATEJIBHO ONPEACIATh LEIU AEATEIbHOCTH, IJIAHUPOBATh, OCYIIECTBIATh, KOHTPOIMPOBATh U
IIPH HEOOXOIUMOCTH KOPPEKTUPOBAThH CBOIO JEATEIIBHOCTh, BRIOMpaTh Harboee 3 (PeKTUBHBIC CITOCOOBI PEIICHHS
yueOHBIX U MMO3HABATENBHBIX 33124, CAMOCTOATENBHO COCTABIATh MM KOPPEKTUPOBATH MPEII0KEHHBIN aITOPUTM
NeWCTBUI MPH BHIITOJTHEHUH 3a/IaHUH C YIETOM MOTYUYCHUS HOBBIX 3HaHUH 00 U3yyaeMbIX 00bEKTaxX — BeIeCTBaX U
peaKkUusaX, OLEHHUBATH COOTBETCTBUE IOJIYYEHHOIO pPE3yNbTaTa 3asfBICHHOM LEIH, YMEHUE HCIOJIb30BaTh U
AHAJIU3UPOBATh KOHTEKCTHI, IPEJIaracMbl€ B YCJIOBUU 3aJaHUi.

HNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3yNbTaTOB MO OCBOSHHUIO O0S3aTENFHOTO COJEPYKAHHS, YCTAaHOBIEHHOTO JTaHHOW
(denepanpHOIl paboueil mporpamMMmoi, BBIIEISIOT: OCBOSHHBIE OOyYaIONMMUCS HAYYHBIE 3HAHUS, YMEHUS H
croco0bl eiicTBUl, crennpuUecKue i NPeIMETHOW 00NacTH «XUMHUs», BUABI NESTEIBHOCTU MO MOIYyYEHUIO
HOBOTO 3HAaHMS, €ro HHTEpIpeTaluy, NpeoOpa3oBaHUIO W MPUMEHEHUIO B Pa3IMUHBIX Y4YeOHBIX M HOBBIX
CUTyalUsIX.

K xoHmy oOyuenuss B 8 kiacce TpeAMETHbIC pe3ylbTaThl Ha 0a30BOM YypOBHE JOJDKHBI OTpPaXkaTh
c(OPMHUPOBAHHOCTD y 00YUAIOINXCS YMEHUH:

®  pacKpbIBaThb CMBICJI OCHOBHBIX XMMHMYECKHMX MOHATHH: aTOM, MOJIEKYJa, XUMUYECKHH 3JIEMEHT, MPOCTOE
BEIIECTBO, CII0)KHOE BEIIECTBO, CMECh (OIHOPOIHAS W HEOIHOPOJHAS), BAIEHTHOCTh, OTHOCHUTENbHAS aTOMHASA H
MOJIEKYJIIpHAsl Macca, KOJUYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasl A0OJs XMMUYECKOTO AJIEMEHTa B
COCAMHEHHNH, MOJSIPHBIH OO0BEM, OKCHA, KHCIOTa, OCHOBAHHE, COJb, OBIJIEKTPOOTPUIATENBHOCTh, CTEIECHb
OKHUCIICHUS, XVUMHYECKasl peakius, KiIacCH(PHUKamus peaknuid: peaklud COeAWHEHUS, PEaKINH pPa3IoKeHUs,
peaknuu 3aMeleHus, peakuun oOMeHa, SK30- M HHAOTEPMHUYECKHE PEaKIINH, TeIUIOBOH dPQEKT peakiuul, Sapo
aToMa, JJIEKTPOHHBIN CIIOH aToMa, aTOMHasi OpOUTallb, paJINyC aTOMa, XUMHYECKasl CBS3b, MOJISIPHAsI M HETIOJIAPHAS
KOBaJIeHTHasl CBf3b, MOHHAs CBs3b, MOH, KAaTHOH, aHMOH, PacTBOp, MaccoBas JOJs BellecTBa (MPOLEHTHAas
KOHIIEHTpAIHs) B PacTBOPE;

®  JWUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSTh 3TH IMOHATHUS IIPU ONUCAHUU
BEILECTB U UX NPEBpAILCHUN;

®  HCIOJB30BaTh XUMHUYECKYIO CHMBOIHUKY ISl COCTaBIICHUS ()OPMYJ BEIIECTB M YPaBHEHHHA XMMHYECKUX
pEeaKLHnii;

®  OIpeeNsiTh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHHSIX, CTENICHb OKMCIICHHUS DIEMEHTOB B
OMHAPHBIX COEAMHEHUSX, MPUHAJICKHOCTD BEIIECTB K OMPENSIEHHOMY KIIAcCy COeNWHEHHH 1o (GopmyrnaM, BHI
XUMHYECKOH CBSI3M (KOBAJICHTHAS M NOHHAS) B HEOPTAaHMUECKUX COSTUHEHUSX;

e  packpbiBath cMbica Ilepuoamueckoro 3akoHa JI. WM. MeHaeneeBa: AEMOHCTPUPOBATH ITOHUMAaHUE
MEePUOJUYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKHMX AJIEMEHTOB OT WX NOJIOkeHUd B llepumoamueckoi cucreme,
3aKOHOB COXPaHEHMS MACChI BEIIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOT'O YUEHHUSI, 3aKOHa ABOraapo;

®  OIUCHIBATh M XapakTepu3oBaTh TaOnMuuHyro Gopmy [lepronnveckoil CUCTEMBbl XUMHUYECKHX 3JIEMEHTOB:
pasnuuaTh MOHATHS «TJaBHas moarpynmna (A-rpynma)» u «mobounas noarpymmna (b-rpynma)», Maneie u OonbiIve
MEPUOJIbI, COOTHOCHTh 0003HAa4YeHHMs, KOTOpble UMeloTcsi B Tabnuie «llepuomuyeckass cucreMa XUMHAYECKUX
anemeHToB [[. 1. MenzeneeBa» C 4YUCIOBBIMUA XAPAaKTEPUCTUKAMM CTPOCHHSI aTOMOB XUMHUYECKHUX JJIEMEHTOB
(cocTaB u 3apsif s1pa, o0IIee YHCIIO0 ISKTPOHOB M PACTIPEICIICHHIE UX I10 SJIEKTPOHHBIM CIIOSIM);

e  KIACCHPUIMPOBATh XUMUYECKHE IIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUIECKHE PEaknu (10 YHCITY
W COCTaBY YYacCTBYIOIIUX B PEAKIIUH BEIIECTB, MO TEIIOBOMY dPDEKTY);

®  XapaKTepHu30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE CBOWCTBA BEIIECTB PA3IMYHBIX KIACCOB, TIOATBEPKAAs
ONHCaHUE MPUMEPAMHU MOJIEKYJISIPHBIX YPaBHEHHUH COOTBETCTBYIOUINX XUMUYECKUX PEaKIIN;

e  [IPOTHO3MPOBATh CBOWCTBAa BEIIECTB B 3aBHCHMOCTH OT HMX KAadeCTBEHHOI'O COCTaBa, BO3MOXKHOCTHU
MPOTEKAHUSI XUMUUECKUX MIPEBPALLECHUN B Pa3INUHbIX YCIOBUSIX;

®  BBIUHCIATH OTHOCUTENBbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JIOJIF0 XUMHUYECKOTO
3JIeMeHTa 1o (popMysie COeUMHEHHs], MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHIO
XUMUYECKOHN peakiuy;

e T[PUMEHATH OCHOBHBIE OINEPALMH MBICIUTENbHON JEeATeNbHOCTH — aHaJlW3 M CHHTE3, CpaBHEHHE,
000011IeHHe, CUCTEMATH3alHI0, KIACCH(PUKALIUIO, BBISIBICHUE NPUUYNHHO--CICICTBEHHBIX CBA3EH — A M3y4YCHHS
CBOICTB BEIIECTB M XUMHUYECKHX PEaKIMH, ECTECTBEHHO-HAYYHbIE METO/AbI MO3HAHUS — HAOJIOIeHNEe, H3MEPEHHE,
MOJIETTMPOBaHNE, IKCIIEPUMEHT (peabHBINA 1 MBICIIEHHBIN);

e  CclefoBaTh MpaBWaM IIOJIB30BaHMS XMMHYECKOH MOCynod U 1abopaTOpHBIM 0OOpYyIOBaHHEM, a TaKXKe
npaBuWiIaM oOOpalleHHsT ¢ BElmecTBAMH B COOTBETCTBHH C WHCTPYKIHMSMH I10 BBIOJHEHUIO JabOpaToOpHBIX
XMMUYECKUX OIBITOB MO TONYyYEHHI0 W COOMpPaHHIO Ta3000pa3HbIX BeUIECTB (BOZOpOJAa U KHCIOPOAa),
MPUTOTOBJIEHUIO PACTBOPOB C OIpPEJEIEHHON MaccOBOM J10J€ pPacTBOPEHHOIO BENIECTBA, IJIAHUPOBATH U



MIPOBOJNUTE XMMHYECKHE DKCIEPUMEHTHI II0 PACIO3HABAHMIO PACTBOPOB IIEJNOYEH M KHCIOT C IIOMOIIBIO
HHAMKATOPOB (JlakMyc, heHondTalerH, METHIOPAHK U IPYTHeE).

K xoHmy oOyuenuss B 9 kiacce TpeAMETHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE [OJKHBI OTpaKaTh
c(OPMHUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

®  packpbIBaThb CMBICI OCHOBHBIX XHMHYECKHX IOHSATHH: XMMHWYECKHI 3JIE€MEHT, aTOM, MOJEKyja, HOH,
KAaTHOH, aHHWOH, IPOCTOE BEILECTBO, CIIOKHOE BEIIECTBO, BAIECHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTECIICHb
OKHCJICHUS, XUMHUYECKasi peaklys, XUMHUYECKasi CBA3b, TEIJIOBOW A(PQEKT peakuuu, MOjb, MOJIPHBIA 00BEM,
pacTBOp, SJEKTPOIUTHI, HEINEKTPONUTHI, DJICKTPOIUTHUECKAs OUCCOLMALMA, pPEaKUUX HOHHOIO OOMEHa,
KaTaJIn3aTop, XMMUYECKOE PaBHOBECHE, 00paTUMBbIC M HEOOPAaTUMbIE PEAKLINH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaxuu, OKUCIUTEINb, BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBJICHHUE, aJUIOTPONHS, aM(POTEPHOCTh, XUMUUECKasI
CBs3b (KOBaJEHTHAs, HWOHHAs, MeTaJUTMuecKas), KpHUCTaJUTMYecKas peIETKka, KOPpO3Ws METaJIOB, CILJIaBbl,
CKOpPOCTh XMMHUYECKOM peakIuu, npeaensHo qonyctuMas konnentpanus [1J1K BemecTsa;

®  WJUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XMMUYECKUX MOHATUH M IPUMEHSTH 3TH MOHATHS IIPH ONTUCAHUU
BEIIECTB U UX IIPEBpalleHUN;

®  JCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY [UIS COCTaBICHHSA (HOPMYN BEIIECTB M ypPaBHEHUI XMMHUYECKHX
pEeaKLuii;

e  ONpEAeNATh BAJICHTHOCTh M CTEIEHb OKUCICHUS XHMHUYECKHX JJIEMEHTOB B COEAMHEHUAX PAa3IMYHOIO
COCTaBa, MPUHAJJIC)KHOCTD BEIIECTB K ONPEACIEHHOMY KIlacCy COSIUHEHUH 1Mo GopMynaM, BUA XUMHUYECKOH CBS3H
(xoBasieHTHas, MOHHAS, METAJUINYECKAsl) B HEOPIraHUUECKUX COEIMHEHUSX, 3apsa MOHA [0 XUMHUYECKor (opmyie,
XapakTep cCpeasl B BOJHBIX pacTBOpax HEOPraHMYECKUX COEAVHEHHH, THUN KPHUCTAUIMYECKOH pEIIETKH
KOHKPETHOTO BEILlECTBA;

e  packpbiBathk cMbica llepuogudeckoro 3akonHa [[. M. MenzeneeBa U NEMOHCTPUPOBATh €ro IMOHUMAaHHUE:
OIMCBHIBATh U XapakTepu3oBaTh TabnuuHyto ¢popmy [lepuonuueckoil cucTeMbl XUMHYECKUX 3JIEMEHTOB: pa3inyaTh
MOHSATHS «TTaBHas moArpymnmna (A-rpymma)y u «mnobounas moarpynna (b-rpymma)y, Maneie u OONBIIHE TTEPHOIEI,
COOTHOCUTH O0O3HAYEHUsI, KOTOpbIE HMEIOTCS B TEPHOAMYECKON TaOIuUIe, ¢ YHCIOBBIMH XapaKTePUCTHKAMU
CTPOCHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB M 3apsi sApa, o0Iee YUCIIO IEKTPOHOB U paclpeieicHHue uX
IO 3JEKTPOHHBIM CJI05IM), OOBSCHATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB 3JIEMEHTOB M UX COCIUHEHUH
B IIpeJieax MaJIbIX MEPUO/I0B U TJIABHBIX MOATPYII C YUETOM CTPOSHHS UX aTOMOB;

®  KIacCH(PUUUPOBATH XUMHUYECKHE 3JIEMEHTHI, HEOPIraHUYECKUE BEIIECTBA, XUMUYECKHE PEAKIUH (IO YUCITY
W COCTaBy Yy4YacTBYIOIIUX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3(PQEKTy, M0 M3MCHEHHIO CTENEeHEH OKHCICHUS
XMMUYECKUX JIEMEHTOB);

®  XapakTepu3oBaTh (OMHCHIBATH) OOIIME W CreNUPHUIecKHe XUMHYECKHE CBOWCTBA TPOCTBIX M CIIOKHBIX
BELIECTB, MOATBEPXkKAAs ONHCAHUE IPUMEpPAMH MOJIEKYJSIPHBIX M HOHHBIX YPAaBHEHHH COOTBETCTBYIOIIHX
XUMUYECKUX PEaKIUii;

®  COCTaBIATh YPABHEHHS DSJIEKTPOIUTHYECKOW IUCCOIMAIMK KHCJIOT, IIeJoYel M cosield, TOJHBIE u
COKpalEHHbIE ypaBHEHUSI PEaKLUUil MOHHOTO OOMEHa, ypaBHEHHUS PEaKUUi, NOATBEP)KAAIOUINX CYIIECTBOBAHHE
TEHETUYECKON CBSA3H MEXK]Ty BEIECTBAMH PA3JINYHBIX KJIACCOB;

®  packpbBaThb CYIIHOCTb OKHCJIHTEIBHO-BOCCTAHOBUTENBHBIX pEaKIUl IOCPEICTBOM COCTAaBJICHHUSA
3JIEKTPOHHOTO OanaHca 3TUX peakluii;

e  [IPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOEHHSA, BO3MOXKHOCTH HPOTEKAHHSA
XUMHYECKUX MPEBPAIICHUN B Pa3UYHbIX yCIOBHSX;

®  BBIYHCIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJII0 XUMHUYECKOTO
3JIeMeHTa 1o (GopMysie COETUHEHHs], MacCOBYIO JIONIO BEIIECTBA B PACTBOPE, IIPOBOJUTH PACUETHI IO YPABHEHHIO
XUMUYECKOHN peakiuy;

e  co0OmoAaTh mpaBuWia IMOJB30BAHUS XMMUYECKOH MOCyIOoW M Ja0opaTOpHBIM 00OpYIOBaHHMEM, a TaKXKe
MpaBmjia OOpameHus ¢ BEIIeCTBAMH B COOTBETCTBUM C WHCTPYKIUSMH TIO BBITOJHEHHIO JT1a0OpaTOPHBIX
XMMUYECKUX OIBITOB I10 MOTYYECHUIO 1 COOMPAHHIO Ta3000pa3HbIX BELIECTB (AMMHAKa U YTIEKHCIIOT0 ra3a);

e  T[IPOBOAWTH PEAKIWH, IOATBEP)KIAIONINE KAadeCTBEHHBIM COCTaB Ppa3IMYHBIX BEIIECTB: pPAcMO3HABATh
ONBITHBIM NYTEM XJIOpUA-, OpoMuA-, HoAWA-, KapOoHaT-, ¢ocdaT-, CHUIUKAT-, Cynbdar-, THIPOKCHI-HOHBI,
KaTHOHBl aMMOHHUS W HWOHBI HM3Y4YEHHBIX METAJUIOB, MPHCYTCTBYIOIIME B BOJHBIX PAaCTBOPaX HEOPTaHMYECKUX
BELIECTB;

® [PUMEHATH OCHOBHBIE OMNEPALMU MBICIUTENbHON JEATENbHOCTH — AaHaJW3 M CHHTE3, CpaBHEHHE,
000011IeHHe, CUCTEMATH3aLIMIO, BBIABICHUE IPUYMHHO-CIICACTBEHHBIX CBSI3€H — JUIA M3yUYEHHUSI CBOICTB BELIECTB U
XUMHYECKUX pPEaKIHd, eCTECTBEHHO-HAyYHBIE€ METOMbI MO3HAHWS — HAOIOJIeHNe, M3MEpPEeHUe, MOJEIMPOBaHUE,
9KCIIEPUMEHT (PEabHBIA U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC

Ne HaumenoBanue pa3jiesioB KoaunuyecTBO 4acosB 20P

n/m | ¥ TeM NporpaMMbl Beero | KP P

Pasznea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS

1.1 | Xumus — BaxkHas 00JaCTh 5 2 bu6nunorexa LIOK
€CTECTBO3HAHUS U ITPAKTUUECKON https://m.edsoo.ru/7f41837c
JIeATEIbHOCTH YeJIOBEKa

1.2 | BemectBa u xumuueckue peakuuu | 15 1 Bu6muoteka [JOK

https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20

Paznen 2. BaxHeiiline npeacTaBUTe Il HEOPraHUYeCKUX BelleCTB

2.1 | Boznyx. Kucnopon. [Tousitue 06 6 1 bu6nmorexa [IOK
oKcHAax https://m.edsoo.ru/7f41837c
2.2 | Bogopon.Ilonstue o kucnoTax u 8 1 bubnmnorexka HOK
COJIAX https://m.edsoo.ru/7f41837c
2.3 | Boga. PactBopsl. [lonsitue 06 ) 1 1 bubnmnoreka HOK
OCHOBAHHUAX https://m.edsoo.ru/7f41837c
2.4 | OCHOBHBIC KJIaCChHI 11 1 1 bubmuorexa [JOK
HEOPTraHUYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837c
Uroro no pazneny 30

Paznen 3. Ilepuonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3jiementon /1. U.
MenpeneeBa. CTpoeHue aToMOB. XUMHYecKasl cBA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE

peakuuu
3.1 | [lepuoanyeckwii 3aKOH 7 bubmuoreka [JOK
[Tepuonnueckas cucrema https://m.edsoo.ru/7f41837c
XUMHUYECKUX 35ieMeHToB J[. 1.
Mennene-eBa. CTpoeHue aToma
3.2 | Xumuueckas CBS3b. 8 1 bu6anoreka LIOK
OKHCIUTENBHO- https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIINN
Wroro no pazneny 15 bubmuoreka [JOK
https://m.edso0.ru/7f41837c
PesepBHOE BpeMs 3 1 bubmmoreka [JOK
https://m.edso00.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68 5 6

I[TPOTPAMME
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9 KJIACC

KoanuyecTBO 4yacon

Ne HaumMeHoBaHue pa3aeioB Koutpo | Ipa JIeKTpOnNbIE
n/n H TeM MPOrpaMMbl Beer e (unposnie)
0 .111,16{1,1 KT. o0pa3oBaTeJIbHbIE
paboTsl | pado pecypesl
ThI
Paznes 1. BemecTBo M XMMUYeCKHE PeaKkiuu
11 [ToBTOpenwue u yriryOneHre 3HaHU OCHOBHBIX 6 1 bubmmorexa [IOK
' paszesnos Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OcCHOBHBIC 3aKOHOMEPHOCTH XUMHYECKHX 3 bubmoreka [JOK
' peakui https://m.edsoo.ru/7f41a636
13 OIEKTPOIUTHICCKAS TUCCOITHAIIHS. 9 1 1 bubmoreka [JOK
' XUMHYECKHE PEaKIIUH B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro o pa3neny 18
Paznen 2. HemeTasjibl M UX cOeTMHEHUSI
21 OO0mmas XxapakTepUCTHKA XUMHUUECKUX 4 1 bubnunoreka [IOK
' snemenToB VIIA-rpymmsl. Tanorenst https://m.edso0.ru/7f41a636
e st I | [ mmorers o
' : https://m.edsoo0.ru/7f41a636
COCIMHEHUS
OOmiast XapaKTepUCTHKA XUMUYECKUX
bubmuoreka LIOK
2.3 | anementoB VA-rpymnmsl. A30T, hochop 1 ux 7 1 https://m.eds00.ru/7f41a636
COCIMHEHUS
24 | snewenros NArpynm Vinepot ot | 8 | 1| 1 | PomoresalOK
' PYTIBL: PO KP https://m.edso0.ru/7f41a636
Y MX COCIMHCHUS
Hroro mo pasneny 26
Pa3znen 3. MeTajlJibl U MX COEIMHEHUSI
N Bubnunoreka [IOK
3.1 | Obuwe croiicTsa meTanos 4 https://m.edsoo0.ru/7f41a636
N Bubnunoreka [IOK
3.2 Baxneiimne MeTauisl 1 UX COSIUHEHUS 15 1 2 https://m.eds00.ru/7f41a636
HUroro mo paznemy 19
Pa3znen 4. Xumus U okpyskawuias cpeaa
4.1 BemectBa u MaTepuasl B )KU3HU YEJIOBEKA 2 bubmorexa HOK
' = P https://m.eds00.ru/7f41a636
Hroro no pazneny 2
Bu6nmoreka IJOK
PesepBHoe Bpemst 3 1 0 https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 68 5 7

I[TPOTPAMME
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