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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMUs, MPECTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OcCHOBe denepalbHON pabodyelt TPOrpaMmbl
BOCITUTAHUS U C YYETOM KOHLEIIUU MPEnofaBaHus Y4eOHOTo peaMeTa « XUMHUSI»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma mo xumMuu Aa€T MOPENCTABICHUE O IENIX, OOIel CTpaTreruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOMIMXCS CPEACTBAMH Y4YEOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTEIbHOE peAMETHOE COJIepKaHue,
NpEeAyCMaTPUBAET pPACIpPENEICHUE €ro Io KiaccaM M CTPYKTYpPUPOBAHHE IO
pasjenaM M TeMaMm MpOrpamMMbl MO XUMHH, OMNPENEISIET KOJIMYECTBEHHBIE U
Ka4eCTBEHHbIC XapaKTePUCTUKU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHS] XHUMHUU C YU4E€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  OO0yYalolUXCs, OMNpeAeNseT BO3MOXHOCTU MpeaMera s
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3ynbrataM oOy4eHHUs XUMUW Ha YPOBHE IeJieH U3yUYeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHON JIEATEIbHOCTH OO0YYalolerocss Mo OCBOEHUIO
y4e0HOT0 CO/IepKaHUsI.

3HaHME XHMHUHM CIYXUT OCHOBOW Il (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero mpeaCTaBICHUA O MATEPHAIBHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GOPMUPYEMBIC XUMHEW NPEICTABICHUS O B3aMMOIPEBPAIICHUSIX
PHEPIrUM U 00 HBOJIOIUHU BEIIECTB B MPUPOJE, O IMYTAX PEHIeHUs TriI00aibHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUUECKOM,
MUIIEBOM M KOJIOTHYECKOU 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPAHEHUS.

N3ydenne xumuu:

CIIOCOOCTBYET  peaju3alud  BO3MOXHOCTEH  JUII  CaMOpPa3BUTUS U
dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 0011el U PyHKIIMOHAILHON T'PaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CAaMOCTOSATEIHLHOW ydeOHOU  JesTeIbHOCTH,
DKCIIEPUMEHTATLHBIX W HCCIICIOBATEIbCKAX YMEHHH, HEOOXOJMMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B MPOPECCUOHATILHOMN S TENbHOCTH;

3HAKOMUT CO CHenudUKOl HAaydHOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsiAa HA €AUHCTBO MPUPOBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOIUXCSI;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
HAay4YHBIM 3HaHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3oBaHue 00yUJarOIUXCA.

JlanHble HampaBiieHWs B OOYYEHMM XHMHHM OOECHEUYHMBAIOTCS CHEeUpUKON
colepXaHusi  y4eOHOro mpeaMera, KOTOPBIA  SIBJISIETCS  MEJarorudyecku
alaliTHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha OMpPEAeIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IIero 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYyYalOUIMMUCSA CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XUMHH, OCHOB
HEOPTAaHUYECKOM XHMHUM W HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX IOHSATUN
OPTaHUYECKON XUMHH.

CtpykTypa coAepKaHus MPOTPaMMbI IO XUMHH C(POPMUPOBAHA HA OCHOBE
CHUCTEMHOTrO mnoaxona Kk e€ mzyuyeHuro. ColepiaHue CKIIAJIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKOU
peakuuu. OO0€ 53TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 IPHUHLMILY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHMM HA OCHOBE TEOPETUYECKUX MPEICTABICHUMN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona J{. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBSI3H;

— TPEACTaBICHUN 00 BIEKTPOIUTUYECKOW JIUCCOLMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckne 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJIHOTO
YPOBHSI K JPyromMy, BBIIONHIS (YHKIUA OOBSICHEHHS ¥ TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEU MPAKTHYECKOTO MPUMEHEHHS U TOJYyYECHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue MmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIIOIIEH HAYyYHOU KapTUHBI MHpPA B JIOTMKE
€€ CHCTEMHOM MPHUPOAbI, LIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUKO U
METOJIaM MO3HAaHUS B Hayke. M3ydyeHHe XMMHUU NPOUCXOAUT C IPHUBJICUEHHUEM
3HAHUM M3 paHee M3YyUEHHBIX YYEOHBIX NpeaMeToB: «OKpyKaromMil MUp,
«buonorus. 5—7 knacce» U «PU3UKA. 7 KIraccy.

[lpy w3ydyeHMH XWUMHUH TPOUCXOAUT (HOpMUpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAYKH Kak 00JIaCTH COBPEMEHHOTO €CTeCTBO3HAHMS, MPAKTHYECKOU
JNEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYDHI.
3ajaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHMU CHCTEMbl XUMHYECKHX
3HAHUN — Ba)KHEUIUX (PaKTOB, MOHATHM, 3aKOHOB U TEOPETUYECKHUX TOJIOKECHHM,
JOCTYITHBIX 00O0OIICHU MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B



nproOIICHNM K HAyYyHBIM METOJaM T[IO3HAHWSI TPU M3YyYCHHH BEIIECTB W
XUMHYECKUX Peakiui, B (OPMHUPOBAHUU M PA3BUTHH MMO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHWH B Y4eOHO-TIO3HABaTENbHOM U  y4eOHO-MCCIIEeI0BATEIbCKON
NeSITEIbHOCTH, OCBOGHUHM TpaBUi O€30MacHOTO OOpalleHHs C BELIECTBAMU B
MOBCEJTHEBHOM JKU3HHU.

[Tpu u3yyeHun XMMHHU Ha YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI BaKHOE
3HAYCHUE TPUOOPEIIH TaKUE IIEITH, KaK:

— (QopMHpOBaHHE WHTEJICKTYaJbHO PAa3BUTOM JHMYHOCTH, TOTOBOU K
camM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO PpEIICHUH,
CHOoCcOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HH;

—  HamNpaBICHHOCTb OOYYCHHS Ha CHCTEMAaTHYECKOe MPHOOIIECHUE
O0y4aromMXCsl K CaMOCTOSATEIbHON TO3HABATEIBHOW JESTENLHOCTH, HAYYHBIM
METOAaM MO3HaHUA, (POPMHUPYIOIIUM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUHU;

— obecrieueHne ycIoBuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOITUMUCS
OIBITa Pa3HOOOPA3HOU NESITETHLHOCTH, TO3HAHUS W CAMOIO3HAHUS, KIFOYEBBIX
HAaBBIKOB (KJTFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHUBEPCAJIbHOE 3HAYCHHUE JUIS
Pa3IMYHBIX BUIOB JAESTEIHHOCTH;

— ¢opmupoBanue oO0meld (YHKIMOHAIBHOW U  €CTeCTBEHHO-HAYYHOMU
IrPaMOTHOCTH, B TOM YHCJIE€ YMEHHA OOBSICHATh U OICHUBATH SIBICHUS
OKPY’KAaIOIIeT0 MHUPA, WCIIOJIb3YSl 3HAHHS W OIBIT, MOJyYCHHBbIC TPU H3yYCHHU
XUMUH, TPUMEHATh WX TPH pElIeHHH NpoOJeM B MOBCEIHEBHON >KU3HU H
TPYIOBOM AESITEIbHOCTH;

— (opMupoBaHue y OOy4aromMXCsl TYMaHUCTUYECKHUX OTHOILEHHH,
NOHUMaHMS [EHHOCTH XUMHYECKUX 3HAHWUU M BBIPAOOTKH HKOJIOTUYECKH
1eJIECO00Pa3HOTO TOBEACHUS B OBITY W TPYIOBOW NEATEILHOCTH B IIEIISX
COXpaHEHHsI CBOETO 3/I0POBbS M OKPY>KAIOLIECH MPUPOTHON CPEbl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIO U
CAMOBOCHHTAHHIO Ha OCHOBE YCBOCHHS OOIIEYETIOBEYECKHMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NMpO(HIIS W HANPABICHHOCTH IAbHEHIIEro
oOy4eHwus.

[lenp BocmuTaTenbHOW pabOTBI B paMKax M3y4YeHHS XUMHA —
dopmupoBaHre y OOYyYarOIUXCAd POCCUICKONW TpPaXTAHCKOW HIACHTUYHOCTH,
NaTpuoOTU3Ma, YyBakeHHs K OTedecTBy, IICHHOCTH HAYYHOTO IIO3HAHWUS,
nproOIIeHNE K TPAJAUIIMOHHBIM POCCUHCKUM AYXOBHO-HPABCTBEHHBIM IIEHHOCTSIM,
pPa3BUTHE HHTEIUICKTYAIBHBIX W TBOPYECKHX CIOCOOHOCTEH uepe3 OBIaJICHUE
XUMUYECKMMHU METOJaMH HCCIIEIOBaHMS BEIIECTB M XHMHUYECKHX MPOIECCOB,
BOCIIUTaHHE KyJBTYPBI 6e30macHoro MOBEJCHHUS, IKOJIOTUYECKOI
OTBETCTBEHHOCTH U OEPEKHOI'0 OTHOIIECHHS K MIPUPOTHBIM pecypcam.



33,[[21‘11/1 BOCIIUTATCIBbHOI'O KOMIIOHCHTA:
1. HanI/IOTI/I‘ICCKoe BOCIIMTAHHUEC:

. (GopMUPOBaHHE  LIEHHOCTHOIO  OTHOLIEHHA K  JOCTHIKEHMSIM
OTEYECTBECHHOM XMMUYECKON HAYKH U €€ BKIIaAy B MUPOBYIO KYJbTYpY;

. BOCIINTAHUE TOPAOCTH 3a PYCCKUX YYEHBIX-XMMMKOB — M.B.
Jlomonocona, J[.1I. MeunneneeBa, A.M. bytneposa, B.B. Mapkosuukosa, H.H.
3unuHa, H./[. 3emmHCKOro, — 4bM OTKpPBITUS ONPENEIWIH PAa3BUTHE MHUPOBOMU
XUMUU;

. 3HaKOMCTBO c HUCTOpUEH OTEYECTBEHHOU XUMHUYECKOU

IPOMBIIIUIEHHOCTH, BKJIAJOM POCCHUICKUX XMMHKOB B pPa3BUTHE METaJUIypruu,
HedTexumuu, hapMaleBTUKH, OOOPOHHOM MPOMBIIIIIEHHOCTH, KOCMOHABTHKY;

. BOCITUTAHUE WHTEpPECa K XUMUIECKOMY OOpPa30BaHUIO M XUMHYECKUM
npodeccusiM Kak BaXKHEWIIUM 7l Pa3BUTHS HDKOHOMUKA W HE3aBHUCHUMOCTH
Poccuu;

. BKJIIOYEHHE  KpAaeBEIUECKOro Marepuaia — 3HAKOMCTBO €

XUMUYECKUMU  MPEANpUITUSIMU  YIIBSIHOBCKOM obOnactu  (3aBon  «Y A3y,
XUMUYECKUE TMPOM3BOACTBA, HedrenepepabOTKa), BKJIAJIOM  pEruoHa B
XUMUYECKYI0 TPOMBILIJIEHHOCTh CTPAHBI.

2. 'paxaaHcKkoe BOCHUTAHUE:

. dbopMHupOBaHWE AKTHBHOW TPAXKIAHCKOW TO3WIMA B BOIPOCAX
XUMUYECKON 0€30MacHOCTH, OXpaHbl OKPYKAIOIMICH Cpeabl, pPalMOHAIBHOTO
MIPUPOAONOIB30BAHUS;

. BOCIIUTAHUE YBAXKEHUS K 3aKOHY W IPABOIOPSAIKY Yepe3 3HAKOMCTBO
C mnpaBwiaMH O€30MacCHOTO OOpalleHHs] C XUMUYECKMMH BEIIECTBAMH U
3aKOHOJIaTELCTBOM B 00JIACTH XMMHUECKOM 0€30MacHOCTH;

. dbopMHpOBaHWE TOTOBHOCTH K YYacTHIO B H3HM KJacca, IIKOJbI,
MECTHOTO cO001IecTBa (Y4acTue B MPEAMETHBIX HEJETSAX, IKOJIOTHUECKUX aKIIHSIX,
IIKOJIBHBIX OJIUMITHAJIAX 110 XUMHUH, HAYYHO-IPAKTHUECKUX KOH(DEPEeHIINIX);

. dbopMupoBaHUE TOHUMAHUS IIEHHOCTH MEXKHAIMOHAIIBHOTO MHUpa
4yepe3 3HAKOMCTBO C BKJIAJOM YYEHBIX DPa3HbIX HAIMOHAIBHOCTENM B Pa3BUTHE
XUMUYeCcKou Hayku Poccum n mupa.

3. JlyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

. IPUOOLIEHUE K TPAJAULIUOHHBIM POCCUMCKUM J1yXOBHO-HPaBCTBEHHBIM
LEHHOCTSIM 4€pe3 BOCIIUTAHUE OTBETCTBEHHOCTH 3a CBOW JEHUCTBUS B XMUMHYECKOU
7abopaTopuy, YECTHOCTH TPHU TPOBEACHUH OSKCIEPUMEHTOB H  0(OPMIICHUU
pE3yJIbTATOB;

. dbopMHpoBaHUE CHOCOOHOCTHM K HPABCTBEHHOMY BbIOOpY IMpHU
00CYX/I€HUM BOIMPOCOB, CBSI3aHHBIX C MPUMEHEHUEM XUMUU — MPOU3BOJCTBO



OpYXHUs, XUMUYECKas O€30MacHOCTh HACEICHHS, JKOJOTUYECKUE TOCIEICTBUS
POMBIIIIEHHBIX BBIOPOCOB;

BOCITUTAHUE SMIIATUM U B3aMMOIIOMOIIM MpHU paboTe B Mapax U rpyImmax B
XUMHUYECKON 71a00paTOpud — TOTOBHOCTH MOMOYb OJIHOKJIACCHUKY, OOBSCHUTH
XOJT OTIBITA, IPEAYIPEAUTH 00 OMTACHOCTH;

dbopMHUpOBaHNE HEMPUATHS TPEHEOPESKEHHS TMpaBWIaMH OE30TaCHOCTH,
HEOPEKHOTO OTHOIIEHUS K OOOpPYAOBAHHIO, PEAKTHBAM M PE3yJbTaTaM UY>KOTO
TpyAa;

BOCIIUTAHUE YECTHOCTU TMPHU  BBIMIOJHEHUH JIA0OpAaTOPHBIX  padoT,
KOHTPOJBHBIX W  TPOBEPOYHBIX  33JaHUM, HENPUATHUS  CIUCHIBAaHUS U
danbcudukanuu pe3yabTaToB HIKCIEPUMEHTOB.

4. DcreTuuecKoe BOCIIUTAHUE:

(GhOopMHUpPOBaHKUE ICTETUYECKOTO OTHONICHHS] K XUMUYECKOMY IKCIIEPUMEHTY
— BOCHPUSTHE KpacoTbl XHUMHUYECKUX MPEBpallCHUN, HW3MEHEHHS I1IBETA,
arperaTHOro COCTOSTHUS, 00pa30BaHUs KPUCTAILIOB,;

pa3BUTHE BOCHPUATUS KPacoTbl WU TapMOHUM B CTPOEHUU BEIIECTBA —
CUMMETPHUM KPUCTAJUIMYECKUX PEIIETOK, MEPUOJUYHOCTH CBOMCTB AJIEMEHTOB B
[Tepuognueckon cucreme [I.11. Menaeneena;

mpuoOIeHne K KyJIbTypHOMY HACJCAMIO Yepe3 3HAKOMCTBO C HCTOPHUEH
XUMHH KaK 4acTH MUPOBOW HAYYHOW KYJbTYpbI, CBSI3bI0 XUMUHU C UCKYCCTBOM —
pecTaBpalell KapTUH, KOHCEpBAllMEd MaMSTHUKOB, CO3JaHUEM IIUTMEHTOB,
KpacuTesneH, maproMepHbIX KOMIO3UIINA;

pa3BUTHE TBOPYECKUX CHOCOOHOCTEHM 4Yepe3 caMOCTOATENbHOE MPOBEICHUE
HKCIIEPUMEHTOB, COCTaBJIEHUE XMMHUYECKHUX 3aJ]]a4, CO3JaHhe y4eOHBbIX MPOEKTOB,
MOZENEN MOJIEKYJ U KPUCTAJUTMYECKUX PELIETOK.

5. BociutaHne IEHHOCTH HAYYHOTO MO3HAHUSL:

dbopMHUpOBaHNE OpHEHTAIMM HA COBPEMEHHYI0 CHUCTEMYy Hay4YHBIX
MPEACTABICHUI O BEIIECTBE U XUMHUUYECKUX MPOIIECCaX KAaK OCHOBE MAaTEPUATIBLHOIO
MUpa;

pa3BUTHE IMO3HABATEIBLHOIO MHTEpECAa K XHUMHUM KaK HAyKE Yepe3 pPEIICHHE
UCCIICIOBATENIbCKUX M HECTAHJAPTHBIX 3a/Jad, IPOBEICHUE SKCIEPUMEHTOB,
W3YYEHHE UCTOPUH OTKPBITH;

BOCIIUTAHUE KYJbTYpPhl HAYYHOTO MBIIUJICHUS: YMEHUS HaOMIOAaTh,
(bopMyIMpOBaTh TUTIOTE3bI, MPOBOJAUTH SKCIIEPUMEHT, aHATTU3UPOBATH PE3YJIBTATHI,
JIeTIaTh BBIBOJIBI M apTYMEHTHPOBATh CBOIO MO3UIIHUIO;

dbopMHUpOBaHNE TOHUMAHUS POJIM XHMUUW B Pa3BUTHU JAPYTHMX HAyK —
OMOJIOTUHU, MEAUIUHBI, T€OJIOTUH, IKOJIOTUHU, aCTPOHOMUMU;



. (dbopMUpOBaHNE KPUTUUYECKOTO OTHOILIEHUS K MH(OPMALIUN — YMEHHS
OTJIMYaTh HAay4HO OOOCHOBaHHbIE (AKTBl OT IICEBAOHAYYHBIX YTBEPKICHMI,
IIPOBEPATH TOCTOBEPHOCTD CBEICHNUI O XUMHUYECKUX BEIIECTBAX U IIPOLIECCAX.

6. @®usnyeckoe BocHUTaHHE, (HOPMHUPOBAHHE KYJIbTYPhl 310POBbI U
HAMOLIMOHAIILHOTO 0JIarONOIyYHs:

. (opMHpOBaHHE OCO3HAHHOIO OTHOLIEHWS K 370pPOBBIO  4epe3
WU3YYECHHE XMMMYECKHX OCHOB NHUTAHHUs, COCTaBa NMPOAYKTOB, POJIM BUTAMUHOB,
MUHEPAJIOB, OEJIKOB, KUPOB U YIIIEBOJOB B OPraHU3ME YEJIOBEKa;

. BOCIIMTAHNE TIOHUMAaHMsI OTIACHOCTH YIOTPEOJICHUS aJIKOT0JIs, Tabaka,
HAapKOTUYECKUX BEUIECTB C TOYKM 3pECHHMS HMX XHMHYECKOIO JEWCTBUS Ha
OpraHu3M;

. (dopMupOBaHHE HABBHIKOB 0O€30MacCHOTO TOBEIEHUS B XHMHYECKOM
naboparopun — TMpaBWIbHOE OOpalleHHe C peakTUBAMH, HarpeBaTebHBIMU
npuOopaMu, CTEKISHHOW MOCYJOH, HCIIOJIb30BAHUE CPEACTB WHIWBUIYaTbHOU

3allMTHI;
. pa3BUTHE  HABBIKOB  SMOIMOHAJIBHOM  CaAMOPErYJSIUMU  IIPH
BBITIOJTHEHUU CJIOKHBIX PACUETHBIX 3aJad M J1Ta0OpaTOpHBIX PaboOT — yMeEHUs

CHPABIIATECA C TPYAHOCTSIMHM, HE OOATbCA OIIMOOK, aHAJIU3UPOBATH MPUUYUHBI
HEey/ay;

. (bopMUpOBaHKE OCO3HAHHOTO OTHOIICHHUS K 3J0POBOMY 00pa3y KU3HU
gyepe3 O0OCYXJIEHHE TeM OJKOJIOTUU >KUJIHUINA, OBITOBOW XWUMHUHU, XUMHUYECKOTO
COCTaBa BOJABI U BO3/yXa.

7. TpynoBO€ BOCIIUTAHUE:

. (opMUPOBaHNME YCTAaHOBKM Ha JOCTHXEHHE pPE3YJbTAaTOB 4Yepes3
CUCTEMATUUYECKUI TPy — IOCIEA0BATEIBHOE BBIIIOJHEHHUE JIAOOPATOPHBIX PadoT,
pelIeHne pacu€THBIX 3a/1a4, IOBEACHHUE SKCIIEPUMEHTA JI0 PE3YyJIbTaTa;

. BOCIIHTAHUE yBa)XEHUA K TPYIy JIOAEH XUMUYecKuxX mpodeccuit —
XUMHKOB-TEXHOJIOTOB, JIAOOPAaHTOB, (papMalleBTOB, METAITYPIrOB, HE(PTEXUMHUKOB,

9KOJIOTOB,
. dbopMuUpOBaHUE TOTOBHOCTH TMPUMEHATh XHUMHUUYECKHE 3HAHUS B
MPAaKTHUYECKON  JIESITEIbHOCTH W  TOBCETHEBHOM JKU3HM —  O€30IacHOe

UCIIOJIb30BAaHUE OBITOBOM XWMHM, YTEHHE OSTHUKETOK, MOHHMAaHHME COCTaBa
IIPOJYKTOB U MaTEPHUAJIOB;

. BOCIIUTAHUE OTBETCTBEHHOCTH 3a MOATOTOBKY U YOOpKY paboyero
MecTa B JlabopaTopuu, OEpeKHOEe OTHOILIEHHE K peakThBaM, 0OOpYAOBAaHUIO U
1ocyze, 5KOHOMHOE pacX0JJ0OBaHUE MaTEPHUAJIOB.

8. DKOJIOrn4ecKoe BOCHUTAHUE:



dbopMupoBaHue O€peXHOTO OTHOIIECHHS K WPHUPOJE Yepe3 H3yueHHue
XUMHUYECKOTO COCTaBa OKpY)Kalolled cpelbl — BO3/AyXa, BOJIbI, MOYBBI — U
(GaKTOpOB UX 3arpsA3HEHMUS;

BOCIIUTAHUE OCO3HAHUA BJIUSHUA XMMHYECKOTO IPOM3BOACTBA HA
OKPY>KaIOIIyI0 CPery — BBIOPOCHI, OTXO/bI, TSIKEIbIE METAJUIbI, TECTUIMIBI — U
OTBETCTBEHHOCTH 32 MUHUMHU3AIIMIO 3TOTO BIHUSAHUS,

dbopMUpOBaHHE SKOJIOTMYECKOTO CO3HAHUS uepe3 o0cyxkIeHue mpodieM
KUCIIOTHBIX JIOKJIEH, MapHUKOBOTO 3(QeKkra, HCTOMEHUS O30HOBOTO CJOA,
3arpsi3HEHUs BOJOEMOB U MyTEH UX PEIlIeHNUS;

dbopMHUpOBaHNE TOHMMAaHUSl MPUHLHUIIOB 3€JIEHOM XUMUU — pa3paboTKu
HKOJIOTHYECKH O€30MacHbIX TEXHOJIOTHH, mepepad0TKU OTXO0/I0B, UCIOJIb30BaHUS
BO300HOBJISIEMBIX PECYPCOB;

BOCIIUTAHUE AaKTUBHOTO  HENpPUATUS  JEUCTBUHM, HAHOCAIIUX  Bpel
OKpy)Xaroliel cpeae, uepe3 COo3AaHhe YYeOHBIX MPOEKTOB, MOCBSIIEHHBIX
HKOJIOTUYECKUM TpobsieMaM YIbSHOBCKON oOnactu (Hampumep, «XUMHS BOJbI
Boaruy, «9konorus u XuMusi pogHOro Kpas», «bbITOBbIE OTXOAbl: XUMUYECKUN
B3IJISI/T HA POOJIeMy TIepepaboTKm).

Peanu3zanus BOCOUTATEIbHOIO KOMIIOHEHTA OCYIIECTBIISIETCS Yepes:

Copepxanne y4eOHOTO MaTepuana — BKIIOUYEHHE HCTOPHUKO-HAYYHOTO
koHTekcTa (buorpaduu .M. Menneneera, M.B. JlomonocoBa, A.M. bytneposa,
ucTopusi OTKpbITUS Perioduyeckoil cucrtembl), 3agad ¢ MPAKTUYECKUM U
KpaeBEIUECKUM COJIEpKaHUEM (XUMHUYECKUM COCTaB MHUHEPATIOB YIIbSIHOBCKOM
00J1acTH, Ka4ecTBO BOJIbI B peke Bouire, MpoayKuus MECTHBIX MPEIIPUSITHI), TEM
XUMHUYECKOM 0€30MMacHOCTH U HKOJIOTUH;

Metonbl u Gopmbl OpraHuzaluu yueOHOUN NesITeIbHOCTH — JabopaTOpHBIE
u PaKTUYECKUE paboTHI, JEMOHCTPALIMOHHBIE AKCIEPUMEHTHI,
UCCIIEIOBATENLCKUE 3a/1aHus, pEelICHIE pAcUETHRIX U KaYeCTBEHHBIX 3a7a4, padoTa
B Hapax M Tpynmnax, B3aMMHOE PELEH3WPOBAHME, XWMUYECKUE OJUMIHAIbI U
BUKTOPHHBI;

[IpoeKTHYIO U UCCIEeN0BATENbCKYIO JIEITEIbHOCTh — y4€OHbIE MPOEKTHI MO
TeMaM «XuMHA B MOEH KyXHe», «XHUMHS M KocMeTHka», «CocTaB OBITOBBIX
YUCTSIINX CPEACTBY», «AHaNIM3 KauyecTBa MUTHEBOW BOJbDY, HCCIEIOBATEIbCKUE
paboThl MO HUCTOPUM XUMHUYECKHX OTKPBITHH, OuorpadusM ydE€HbIX-XUMUKOB,
XUMHH TTOBCEAHEBHON KHU3HU;

CucreMy OlLIEHMBAaHUSA — MOOILPEHUE HE TOJIBKO 3HaHMS (HAKTOB U POpMyII,
HO W YMEHUS TPOBOAUTH OKCIEPUMEHT, AaHAJIM3UPOBATh  PE3YJbTaTHI,
apryMEHTUPOBATh MO3UIIMIO, COOJIIOAATh MpaBuia O€30MacCHOCTH, paboTaTh B
KOMaH/I€, POSIBIIATH TBOPUECKUHN MOIXOI;



BHeypouHylo AeSTeNbHOCTh — YYacTUE B IIKOJbHBIX M MYHHUIIMIAJIbHBIX
OJINMIIMAJAaX [0 XHWMHUH, NPEIMETHBIX HENENAX €CTECTBEHHOHAYYHOrO LHMKIIA,
HAYYHO-TIPAKTUYECKUX KOH(PEPEHIMIX, DKOJIOTHUYECKUX aKIMSIX, IOCEIICHHUE
XUMUYECKUX MPEanpUsTUd U Jiaboparopuii, padoTa HIKOJIBHOTO XWMHYECKOIO
KPYXKa;

MexnpenMeTHble CBSI3W — HMHTETpaIusi XUMUU ¢ (QU3MKoi (CTpoeHHE
aToOMa, arperaTHble COCTOSHUS, DHEPreTHKA PEeaKinii), OMONOTHeH (XUMHUYECKUE
OCHOBBI JKW3HHM, OWoxumus), reorpadueil (MPUPOIHBIE PECYPCHl, MHHEPAIBI,
MOJIC3HbIE HCKOMaeMble YJIbSHOBCKOM 00J1acTH), MaTeMaTUKOW (pacuérsl,
IPONOPIUH, TpadUKH), TEXHOJOTHEH (XMMHUYECKHE TEXHOJIOTHH, MPOU3BOJACTBO
matepuanoB), OB3P (xumuueckas O0€30MacCHOCTb, IepBas MOMOIIb IpHU
OTPABJICHUSX ).

OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YYCHUS XWUMHUH HAa YPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COJEPKXAHUE OBYUYEHUA

8 KITIACC

IlepBoHaYa/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUUM B )KM3HU YETOBEKAa. XMMUS B CUCTEME HAYK.
Tema u BemecTtBa. PU3WUYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE
BellecTB. [loHsAiTHEe 0 MeTonax Mo3HAaHWS B XMMHH. UUCThIE BElIECTBA U CMECH.
CrnocoObl pa3eneHust CMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE BJIEeMEHTbl. CHUMBOJBI XUMHYECKUX
snemMeHTOB. [IpocThie U CoKHbBIE BellleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckasi ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHAs Macca.
OTHOcHTEeNbHAs MOJIEKYJsIpHas Macca. MaccoBasi J0JIsI XUMUYECKOTO 3JIEMEHTA B
COCJINHEHUH.

KomnuectBo Bemectsa. Moisb. MonsipHas macca. B3aumocBsA3p KOJIM4eCTBa,
MacChl M 4YHCJIAa CTPYKTYPHBIX €OUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUAYECKUX COCTUHEHUM.

@u3nueCcKUe U XMMHUUYECKUE ABJICHUSA. XUMHUUECKasl peakluus U €€ MPU3HAKU.
3aKOH COXpaHEHHS MAacCChl BELIECTB. XHUMHUYeckue ypaBHeHHs. Knaccudukanus
XUMUYECKUX PEAKIUi (COeTMHEHNS, Pa3I0KEeHHUS, 3aMEIICHIS, 0OMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOMW, MpaBuiiaMu paboThl B JabOpaTopuu U
npuémMamu o0pallleHus: ¢ J1abopaTOpPHBIM 00O0PYAOBAHUEM, U3YUEHUE U OINKCAHUE
bu3NYecKuX CBOWCTB OO0pasllOB HEOPTAHWMYECKUX BEIIECTB, HAOJIOJICHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHAEHCAIUs BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
ONMCAaHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluid (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapuisi, pa3oKeHHe TUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE xkeie3a ¢ pacTBopom conu meau (1),
U3y4YeHUE CIOCOOOB Pa3JeieHHs] CMECei: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BbINIApUBaHUE, AUCTUILISALMSA, XpoMaTorpadusi, NpoBeeHuEe OUUCTKH MOBAPEHHOU
comud, HaOMIOJEHWE W  ONHWCAHWE  PEe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEJIEN MOJICKY
(ImapocTepKHEBbIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cmech razos. CocraB Boznyxa. Kucimopon — ajemMeHT U mpocToe
BemecTBO. Haxoknenuwe kuciopoga B TpUpoAe, (PU3Mdeckne M XUMHUYECKHE
cBorictBa (peakmuu rtopeHusi). Oxcuzapl. [Ipumenenwme kucmopoma. CmocoOb!



MOJYYEHUs] KHUCIOpOoJa B Jabopatopud H mOpombllieHHOCTH. Kpyrosopor
Kuciopoaa B mpupoae. O30H — ajutoTporHas MoAuGUKAIISI KACIOpoa.

TennoBoit 3¢(deKT XUMHUUECKON peaklud, TePMOXHMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arps3HCHHE
BO3/lyXa, YCUJIEHHE MAPHUKOBOTO 3(pekTa, pazpylieHue 030HOBOTO CIIOSI.

Bonmopon — snemeHTt M mpocTtoe BemecTBo. Haxoknenwe Bomoponma B
npupoae, GU3NYECKUe ¢ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noxyyeHus. Kucnorsl u comnu.

MomnsipHbiii 00bEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HaceiieHHble 1 HEHACBIIEHHBIE PACTBOPHI. PacTBOpHUMOCTh BEHIECTB B BOJE.
MaccoBas 10J1 BEILIECTBA B PaCTBOpE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAHHS.
Ponp pacTBOpoB B Ipupozi€ U B KU3HU 4desioBeka. KpyroBopor BoAbI B IPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmveckux coemuHennit. Oxcumsl. Knaccudukarms
OKCHUJIIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, amMQpOTEpHbIE) U
HecosieoOpazyromue. Homenknatypa oxcugoB. Dusumdeckne ©U XUMHUYECKUC
CBOMCTBA OKCUJIOB. [lomyueHne OKCUI0B.

OcHoBanusi. Knaccudukanuss ocHOBaHHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. Homenknatypa ocHoBaHui. PU3MYECKHME W XUMUYECKUE CBOMCTBA
ocHoBaHuM. [loyuenne ocHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBA KHUCHOT. Psan axktuBHoctu meramwioB H. H. bekerosa.
[TosryuyeHue KUCIOT.

Conu. HomeHnkinatypa coneil. @u3nyeckre U XUMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICIICHUE COAEPKAHUSI KACIOPOAa B BO3AyXE, MOJYYCHHUE,
cobupaHue, pacmo3HaBaHWE M W3YYEHUE CBOWCTB KHCIOpOAa, HaOIIOIeHNE
B3aMMOJCUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
NpeKpalieHus TopeHus (moxapa), O3HAKOMJIEHME ¢ oOpa3laMH OKCHIIOB U
OMHMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHWE, PACIO3HABAHUE M H3yUEHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojaencTBue Bojoponaa ¢ okcuaoM meau (II)
(BO3MOKHO HCITIOJIb30BAHUE BUIECOMATEPUAJIOB), HAOMIOACHUE O0pa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOU
MacCOBOW J0JIE pacTBOPEHHOTO BELIECTBA, B3AUMOJAECHCTBUE BOABI C METAILUIAMHU
(HaTpyeM ©  KajibllueM) (BO3MOXKHO HCHOJIb30BAHHE BHJIEOMATEPHUANIOB),



UCCIIEJIOBaHUE O00pa3lloB HEOPraHMYECKHWX BEIIECTB PAa3jIMYHBIX KIACCOB,
HaOJIIOICHNE W3MEHEHHUSI OKPACKH MHIAMKATOPOB B PACTBOPAX KHCJIOT M IIEJIOYCH,
uzydeHue B3zaumopeictBusa okcuga meau (II) ¢ pacTBOpoM CEpHOM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEakUWil HEUTpaIM3alHM, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOTO METAJla JPYTMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMme «BaxkHenmme Kiaaccbl HEOPraHUYECKUX
COEUHEHUID.

IHepuoauueckuii 3axkoH u Ilepuoanueckasi cucreMa XUMHYECKHX
iemeHToB JI. U. MenageneeBa. CtpoeHne aroMoB. XUMHYECKAs] CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMUYECKHX dJeMeHTOB. [loHsTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEepHbIE OKCUIbI
Y TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoauueckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
HU. MengeneeBa. KopoTkomepuonHas W JAIUHHONEpHOAHas  (QOpMBI
[Tepronnueckoit cucrembl xumuueckux aemMeHToB J[. . Menneneesa. Ilepuoas
u rpynnbl. Ou3nyecKuil CMBICH MOPSAAKOBOIO HOMEpPA, HOMEpPOB IEpUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atromoB. CocTaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JIOYeK aTOMOB TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuognueckon cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepunogunueckoii cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUS pPAaJANyca aTOMOB XHMHYECKHUX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOVCTB IO IPYIIIAM U IIEPHUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoi CUCTEMbl XUMHUECKUX
DJIEMEHTOB JUIA Pa3BUTUA Haykh W mnpaktuku. [[. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBSA3b.
DNEKTPOOTPUIIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponecchl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHre oOpa3loB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aWMOJACHCTBHE
TUIPOKCUAA LIMHKA C PAacTBOPAMHM KHUCIOT W WIEIOYEH, MPOBEACHUE OIBITOB,
WUIIOCTPUPYIOLIMX ~ MPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peakiuy pazioKeHHsl, COSTUHEHU).

Mescnpeomemmnbnie ceasu



Peanmu3anus MeXnpeaMeTHbIX CBA3€H NpU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHHE Kak OOIIMX €CTeCTBEHHO-HAYUYHBIX
NOHATUH, TaK U MOHATUH, SBISIOIINUXCSA CUCTEMHBIMU JUISI OTAENIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAyYHbIM (akT, rurnoTe3a, Teopus,
3aKOH, aHalM3, CHHTE3, Kilaccu(ukanums, TMepuoIuIHOCTh, HAOII0ICHHE,
DKCHEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
M30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHME BEILECTBA, I'a3, (pU3MyYecKue BETUUYUHBI, €IHUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE€37bl, COITHIIE.

buonorus: ¢orocunTes, qpixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE NCKOMAEMBbIE, TOTLIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKIHus

[lepnognueckuit 3axoH. Ilepuoauyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUAYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUONOB, Kaius, KalblUusi M HX
COCIMHEHU B COOTBETCTBUHM C TMOJIOKEHUEM 3JIEMEHTOB B llepuoanueckoit
CHUCTEME U CTPOCHHMEM UX aTOMOB.

CrpoeHre BemecTBa: BHIBl XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUMA KPUCTAIUIMYECKOW PEIETKU U
BHUJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHMYECKHX BEIIECTB. XHUMHUECKHE
CBOMCTBA BELIECTB, OTHOCSIIMXCS K Pa3IM4HBIM KJIACCAM HEOPraHWYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMAYeCKUX peakivii Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTETEHEW OKHCIICHUS XUMUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[TonsiTue 0 CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [loHATHe O TOMOreHHBIX U TeTePOTCHHBIX
peakuusx. [lonstue o xaramuse. [lonstue o xumuueckoM paBHoBecuu. PakTopHl,
BIIMAIOIIME HA CKOPOCTh XUMHUYECKOW pEAKUMH M TMOJIOKEHUE XHUMHYECKOIO
PaBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEaKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOM  PEAKLIHH. CocraBnenue YpaBHEHUMN



OKHCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKIUMH C  HCHOJB30BAHHEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MexXxaHu3M OHUCCOLMAIMU BEIIECTB C Pa3IMYHBIMH BUIAMU
XUMHU4eCcKO# cBsi3u. CteneHb auccounanuu. CUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakinu nonHoro oOMeHa. Y cia0BUs NPOTEKaHUSI peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHUCIOT,
OCHOBAaHMM M COJIE B CBETE MNPEACTaBICHUNA 00 AICKTPOTUTHYECKON
nuccounanuu. KauectBeHHble peakuin Ha HOHBL. [IoHATHE O TMapOIU3E CONEil.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadura W ammasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEaKIUuu
OT BO3JCUCTBUSl PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE BIEKTPONPOBOIHOCTU
pacTBOpPOB BEWUIECTB, IIPOLECCA AUCCOLMALMMA KHCIOT, WIEI0YEed M COJIEH
(BO3MOXXHO  HCHOJB30BAHME BHUJEO MAaTEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOMIMX ~ MPHU3HAKA  MPOTEKaHWA  peakuMid HOHHOrO  OOMeHa
(oOpazoBaHue ocajka, BbIJCICHUE Ta3za, o0O0pa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOLIMX ~ MPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peaklMH pas3lIoKEHUs, COEIMHEHNs), PACIO3HABAaHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOLIBIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
HKCHEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJuibl 4 X cOeIMHEHUS

OOmast xapaktepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3nuecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TalloT€HOB. XMUMHYECKHE CBOWCTBA HAa NpPUMEpPE  XJopa
(B3aMMOJEHCTBUE C METa/llaMU, HEMEeTallaMH, MIeao4amMu). XJIOPOBOAOPO/I.
ConsiHast KuCIOTa, XMMUYECKHE CBOMCTBA, IMOJYyYEHHUE, NpUMEHEHHe. [lelicTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHu3M YeloBeKa. BaxHeumme XJIopuabl U UX
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (U3MYECKHue CBOMCTBA
MIPOCTBHIX BEILIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOIU(GUKAIIUU KUCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHUe, PU3NYECKue U
XUMUYECKHE CBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kuciora, @uU3MyeckMe M XUMHUYECKHE CBOWCTBa (00IIME Kak
NpEACTaBUTENS Kjacca KHUCJIOT U crnenuduyeckue). XUMHUYECKUE PEaKIUu,
JeXaliue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJMYy4YeHUsI CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUcIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl PEAKIUS Ha



cyne¢ar-uoH. Haxoxaenue cepbl U €€ COEAMHEHUH B MpUpOJe. XUMUYECKOE
3arpsi3HEHUE OKPYXAloIel cpelnbl COeNWHEHUSIMU cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIOCOOBI €r0 MPEA0TBPAIICHUS.

OO6mast xapakrepuctuka 37JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHUS. A30T, pacHpOCTpaHEHHE B MPHUPO/IE,
dusnyeckue u xuMudeckue cBoiictsa. KpyroBopot asora B mpupoae. AMMuUak, ero
buznyecKkrue U XMMHUYECKHEe CBOMCTBA, OJMyyeHue U npuMenenue. Conu aMMOHus,
ux GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (PU3NYECKUe M XUMUYECKUE
CBOMCTBa (OOIIME KaK TPEACTaBUTENA Kjacca KHUCIOT U crenuduyeckue).
Hcnonp30BaHue HUTPATOB M COJEM aMMOHHSA B KaueCTBE MHUHEPAIbHBIX
ynoOpeHuil. XuMHU4YeCKoe 3arps3HEHNE OKPYIKAOIIECH CPElbl COSTMHCHISIMU a30Ta
(KUCTIOTHBIE JTOXAM, 3arpsi3HEHHE BO3AyXa, IMOYBbI U BOJOEMOB). Docdop,
ajutoTponHbie Moaudukanuu ¢docdopa, puznuecKkne M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kucnora, GU3NIECKUe U XUMHUIECKHUE CBONCTBA,
nonyuenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPAIBHBIX yI00pEHUIA.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynmbl. OcoO€HHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJEpoJ,  aUIOTPOIHbIE
MOAU(UKALIMKM, PACOPOCTpaHEHUE B TpPHUPOAE, (PU3NYECKHE U XUMHUYECKUE
cBoricTtBa. Ancopbuus. Kpyrosopot yraepona B mpuponae. OKCUIBI yIiiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACMCTBHE Ha JKUBBIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIOM
yraepona (IV), rumoreza rnoGanbHOr0 NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kuciaoTa u €€ coiu, uX (PU3nYecKue U XMMUYECKHUEe CBOMCTBA,
nojsyuyeHue W npumeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3MUCTBE.

[lepBoHavasIbHbBIE MTOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIMLEPUH, YKCYCHAs! KUCIIO0TA).
[IpuposnHble HMCTOYHUKH YTIAEBOAOPOAOB (yrojib, MPUPOIHBIMN Tra3, HEPTH),
OPOAYKTHI WX mepepaboTku (O€H3MH), UX pojib B OBITY W MPOMBIILICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaAX, O€JIKax, YriieBoJax — U UX
poiii B OKM3HM 4elloBeKa. MarepuaibHOE€ €AMHCTBO OpPraHWYecKUxX M
HEOPTaHUYECKUX COCAMHEHUN.

Kpemuuii, ero ¢Qusuueckue u XUMHUYECKHE CBOWCTBA, TMOJIYyYEHUE H
npumeHenue. CoeauHeHUs KpemMHUsi B npupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucnore. CUIMKAThl, UX UCMIOJIb30BAHHUE B
ObITYy, B IPOMBILIUICHHOCTU. BakHeillline cTpouTeNbHbIE MaTepualbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobmeMbl 6€30macHOTO WCIOIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHUe 00pa3O0B HEOPTAHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI,
MPOBE/ICHNE KAYECTBEHHBIX PEaKlMi Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTpaKAMOIKMEe (PU3NUECKHE W XHUMHYECKHE CBONCTBA
TaJIOr€HOB M HX COEIMHEHHH (BO3MOXXHO HMCHOJIb30BAHHE BUIECOMATEPUAIIOB),
O3HAKOMJIEHWE ¢ o0pa3uaMud XJOpUIOB (TaJIOTEHHUIOB), O3HAKOMJIEHHE C
oOpasmiamMu  ceppl U €€  COCIMHEHUSIMU  (BO3MOXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOMIOZICHUE TIpoliecca OOYriIMBaHUs caxapa Ioj JAeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4Y€HUE XHMHUYECKHX CBOMCTB
pa30aBIeHHOI CEpHOI KUCIOTHI, TPOBEICHNE KAYECTBEHHON PEaKkIMi Ha CyIb(aT-
MOH W HAOJI0JeHHWEe NpHU3HaKa e€ MPOTeKaHUs, O3HAKOMIIEHHWE C (U3UYECKUMU
cBOMcTBaMHM a3oTa, (ochopa M uX coeauHEHUN (BO3MOKHO HCIOIB30BAHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX B (HochopHBIX yaoOpeHui, moaydeHue,
coOupaHue, pacrlo3HaBaHHE M M3YyYEHUE CBOMCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHE NMPHU3HAKOB
UX IPOTEKAHHUsI, B3AUMO/ICMCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE MoOJEeNen
KPUCTAIUIMUECKUX pelETOK anmasa, rpadura, (QymnepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOrasa, MojlyueHue, coOMpaHue, pacrlo3HaBaHUE U M3yYEHUE
CBOMCTB YIJIEKUCIIOTO ras3a, MpOBEJICHUE KaueCTBEHHBIX peakiuil Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE I[IPU3HAKOB HX MPOTEKaHUs, O3HAKOMIICHHE C
NPOAYKIIMEH CUJIMKATHOM MPOMBIIIIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HEMETAIUTbl U UX COCTUHEHUSIY.

MeTaJuibl 4 X COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepmommueckor cucreMe XuUMUYECKUX 3ieMmeHToB [[. U
MenpaeneeBa u ctpoeHus atomoB. CTpoeHne MeTayuioB. MeTtaiuyeckas CBA3b U
METAJIMYECKas: ~ KpUCTaJUIMUecKass  pemeTka.  DIEKTPOXUMUYECKUU  psif
HaIpsHKeHUH MeTaioB. OU3nyecKkrue U XMMUYECKHe CBOWCTBa MeTaiioB. O0iue
crocoObl Mody4yeHus: MeTamioB. [loHsATHE O KOppO3UM METaIOB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppos3uu. CmaBbl (CTanb, YyTyH, TIOPATIOMUHHMN,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBITINICHHOCTH.

[Ilenouynble MeTambl: ONOXKeHUE B [leprnonnueckoil cUCTEME XMMHUUYECKUX
sanementoB JI. M. MenpaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXKJIECHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTtpus U Kamus). OKcuabl u



TUIPOKCUABl HaTpusi W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCIMHEHUU.

[Ilenoyno3emenbHblE METaUIbl MAarHMd W KaJbLWW: TIOJOKEHUE B
[Tepuognueckon cucreMe xumudeckux snemeHToB Jl. M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaXO0KJIeHHE B Ipupoe. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelive coelUHEHUS Kaiblus (OKCUJA, TUIPOKCUI, COJIM).
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AJFOMUHHUIN: TI0JI0)KEeHUE B [leproandeckoi cucTeMe XuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE atoma, HaXOXIACHUE B Ipupone. PU3UUECKUe U
XUMHUYECKUE CBOMCTBA allOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Kenezo: nonoxenne B [lepuoanueckor cucteMe XUuMHUYECKUX IIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAaXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xkene3a. Okcuibl, rTuApokcuabl U conu xenesa (1) u xxenesa
(IIT), ux cocra, CBOICTBA U MOTYyUYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3laMu METalIOB U CIUIAaBOB, WX (HU3UYECKUMU
CBOMCTBaMM, M3y4Y€HHE  PE3yJbTaTOB KOPPO3HMH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPHANOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KaJIbLIUSl W HATpus C BOJOM (BO3MOXKHO HCMOJb30BAHUE BHUACOMATEPHUATIOB),
VCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, ITPOLECCAa TOPECHUS XKeje3a B KUCIOPOAE
(BO3MOXHO  HCIOJB30BAHME  BHUJAEOMATEPHUATIOB), MPU3HAKOB  MPOTEKaAHUS
KAUYECTBECHHBIX PEAKIMI HAa MOHBI: MarHus, KajbLMs, AJIFOMUHUS, LUHKA, KEJe3a
(IT) u xxeneza (I11), meau (11), HabnrOEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MOHAaMU HATpus, KaJlus U Kaublusig (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIIeI0BaHNe aM(pOTEPHBIX CBOWCTB THIPOKCHUIA ATFOMUHUS
Y TUAPOKCUJIA IMHKA, PEICHNUE SKCIIEPUMEHTAIBHBIX 3aJa4 10 TeMe «Baxunenmue
METAJJIbl U KX COCIUHEHHUS.

XHMHUS M OKpY:Kalolas cpeaa

BemecTtBa m Marepuanbl B IOBCEIHEBHOW JKM3HU YEJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momons npu
XUMHYECKUX 0KOTrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYyXaroleld cpeabl (mpeneiabHas AOMyCTUMas
KOHIIeHTpanus BeilecTs, aanee — [1/IK). Ponb xuMun B pelieHnH 3K0JI0THYECKUX
npooIieM.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslioB MaTepualioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbBIE
MaTepualbl).

Mescnpeomemmnuie ceasu



Peanuzanusi MeXmpenIMETHBIX CBsI3ed NMpU HM3yYEeHUM XUMHUH B 9 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHHE Kak OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUH, TaK W TOHSATHH, SBISIOMUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHHTE3, KiIaccupuKaluusg, NEePUOAUYHOCTb, HAOIIOIEHUE,
HKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MaPHUKOBBIN
s peKT, TeXHOIOTUSI, MAaTEPHAIIBI.

duszuka: Marepusi, aTroMm, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIU]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUN 3apsii, MPOBOIHUKH,
MOJyIPOBOJIHUKY, AUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeEl0, OO0bEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIUYECKas
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, C€AMHUIIBI W3MEPEHHUsS, KOCMHYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMa, MUHEPATHHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE MOPOJBI,
MIOJIC3HBIE HCKOTIaeMbI€, TOTUTUBO, BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETo
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOY4YeHHMs] XMUMHH B €IMHCTBE Y4YEOHOH HU
BOCITUTATEIbHOM JEATENBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATBIMUA B
oOlIecTBe MpaBUIaMUM M HOPMamMHM IIOBEJIEHUS W CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLMATIM3ALMU 00yUaIOIIUXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IO3UTHBHBIX IIEHHOCTHBIX OPHUEHTAlUd W
pacUIMpPEHKE OIIbITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
M Hay4YHOMY HAcCJeIHI0, NMOHMMaHUs 3HAYEHHUS XHMHUYECKOW HAayKH B >KU3HU
COBPEMEHHOT0 OOIIECTBAa, CIOCOOHOCTH BJAAETh OCTOBEPHOW HMH(OpMaluei o
IIEPENOBBIX JOCTH)KCHMSX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XWUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS. O COLMAJIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOH,  y4eOHOMCCIEN0BAaTENbCKOM, TBOPYECKOM M Apyrux  BUAax
JeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJTHEHUHM Y4€OHBIX, TO3HABATENbHBIX 3a7a4, BBINOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINOMOIIM B IIPOLIECCE D3TOM y4yeOHOW JEATEeIbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TMOBEJECHWE M MOCTYIKH CBOMX TOBApUIIEH C MO3ULUHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33PEHYECKNE MPEACTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTaBISAIOIINE
OCHOBY ISl IOHUMAaHMs CYIIHOCTH Hay4YHON KapTHUHBI MHUpa, IpeacTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOJIbI, B3aUMOCBA3SX YEJIOBEKAa C
IIPUPOIAHOU CPENOH, O POJIM XMMHUU B ITIO3HAHMM ITHUX 3aKOHOMEPHOCTE;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOJUMbIE Il OOBSCHEHHUS HaOMIOJAaeMbIX MPOLECCOB U SIBICHMI,
MO3HABATENbHON, MHPOPMAIMOHHON W YHUTATENbCKOH KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATypOi, MOOCTYMHBIMU TEXHHUUYECKHMMH CpEACTBaAMH HH(POPMAIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyUYEHHUI0 U TO3HAHHIO, JTI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, TMPOEKTHOM UM  HUCCIEeJA0BATEIbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHSA OOy4YeHHUsS B
JIaIbHEHIIIEM;

4) popMupoBaHMs KYJbTYPHI 310POBbSI:

OCO3HAHHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbIM 00pa3 »KW3HH, OCO3HAHUE MOCIEICTBHU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aIKOrojsi, HAPKOTUKOB, KypEeHHUS ),
HEOOXOMMMOCTH COOJNIO/IEHNUsT TIpaBWUJ O€30MAaCHOCTH TpU  OOpaIieHuu ¢
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEPEC K MPaKTUUYECKOMY U3yUEHHUIO Tpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TIPUMEHEHHUS MPEAMETHBIX 3HAHUW N0 XHMHH, OCO3HAHHBIM BBHIOOD
WHIMBUIYaIbHON TPACKTOPUH MPOJOIKEHHUS 00pa30BaHusl C yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AeTEIbHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHH,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

HKOJIOTHYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nYeCKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOIOECHUS
paBuJ O€30MaCHOTO MOBEICHUS MpU padoTe ¢ BELUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAKOIIMUX 3J0POBbIO U KU3HU JOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
pemenus 3a1a4, CBA3aHHbBIX C OKPYKaIOLEH IPUPOIHON CPENOU, JIs ITOBBILICHNUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJ00aIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEeM M MyTed MX PEUICHHUs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBILLICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAIILHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOPbIe
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeJAMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABIECHUE O IEIOCTHOU



HAay4YHOU KapTUHE MUpA, U YHUBEpCAJIbHbIE yueOHbIEC AEHUCTBUS (MIO3HABATENbHBIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecnednBaloT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3oBble Jiornyeckue aeiicTBUA:

YMEHHUSI HCNOJIb30BaTh MNPUEMBI JIOTHYECKOTO MBIIUIEHUS MPU OCBOCHUU
3HAHUN: PACKPbIBATh CMBIC] XUMUUYECKUX TMOHATHM (BBIJCIATH MX XapaKTEPHBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/EIbHBIX (PAaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH 11 KIACCH(PUKAINK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUM,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIYy OOBEKTaMH H3yYCHWSI,
CTPOUTH JIOTMUECKHE PACCYXKJICHHS (MHIYKTHBHBIE, JEYKTUBHBIC, TI0 aHAJIOTHH),
JIeJaTh BBIBOIBI M 3aKJIIOUYCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCE IMO3HAHUS TOHATUS (MPEIMETHbIE U
METanpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUH 3HAK (CMMBOJ 3JIeMEHTa), XuMudeckas (opMmysa W ypaBHEHHUE
XUMHUYECKOW pEeaKIUi — MPU PelIeHUH Yy4eOHO-TI03HABATEIbHBIX 3aJ1a4, C Y4ETOM
ATUX MOJEIBHBIX NPEACTABICHUN BBISBISATH U XapPAKTEPU30BATH CYIIECTBECHHBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJICTBEHHBIE CBSI3M U
MIPOTHUBOPEYHS B U3yUAEMbIX MPOLIECCAX U ABJICHUSIX.

ba3oBbie ucciaenoBarebCKue JeCTBUA:

YMEHHUE MCIIOJIb30BATh IMOCTABIICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUSA, & TaKKe B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3bI II0
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

NMPUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allMd W IPOBEIACHUIO
YYEHUYECKUX JKCIEPUMEHTOB, yMEHHUE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €T0 PEe3ynbTar, (OpMYIUPOBaTh 000OIICHHS 1
BBIBOJIBI 110 PE3YJIbTATAM ITPOBEAEHHOIO OIBITA, UCCIEAOBAHUS, COCTABIIATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BHIOWpATh, aHAMM3UPOBATh M HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, TIOJyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHBIC
nocodbusi, pecypcbl MHTepHeTa), KpPUTHYECKH OIEHUBATh IPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYI0 HH(POPMAIIHIO;



yMEHUE TPUMEHSATh Pa3IudHbIe METOJbI U 3alPOCHI TPHU TOUCKE W O0TOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JIAHHBIX, HEOOXOIWMBIX JJIS BBITIOJHEHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 ONMPENCIEHHOTO THITA, TPUOOPETEHUE OMBITA B
00JIaCTH  MCHOJIb30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHA,
OBJIQJICHUE KYJIbTYpOH aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAILHYIO (JOpMY MpEACTaBICHUS HHPOPMAIINH 1
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll HECIOXHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu opmamMu rpaduku U UX KOMOWHAIUSIMU,

YMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpolecce Y4YeOHOU U
UCCJIeI0BATENLCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HA COCTOSIHUE OKPY>KAIOLIEH MPUPOIHON
CpEIIbI.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiiCTBHA:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B Xojie nauanora W (WiM) IUCKYCCHH) IO
CylecTBy  oOcyXnaemMoil  TeMbl, (OPMYyJIHUpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEJILHO BBITIOJTHEHUS MTPEIJIOKCHHON 3a/1a4H;

YMEHUSI  TPENCTaBIsATh  TOJYYCHHBIC  pe3yJabTaThl  IO3HABATEIILHOU
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJiaTh MpPEe3EHTAIHUI0
pEe3yIbTAaTOB BBHINOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIIECIOBAHNIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

yMeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABATENIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX TMPOOJeM Ha OCHOBE yuéra OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuuid (00CcyxaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOpJIUHALUSA
COBMECTHBIX JCHCTBHI, OINpeAeNieHue KpUTEPHEB IO OICHKE KadyecTBa
BBITIOJITHEHHOUW PaOOThI U JPYTHE).

PerynasiTuBHbIE YHHMBepCcAJbHbIE Yy4eOHbIe 1eHCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LN JACSITeNbHOCTH, IUIAaHUPOBATH,
OCYIIECTBISATh, KOHTPOJIMPOBATh U MPU HEOOXOMAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanbosee 3(pEeKTUBHBIE CIIOCOOBI PEIIeHUsT YUeOHbIX U
MO3HABATENIbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTAaBISITh WM KOPPEKTHPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUM 33JaHUM C YYETOM
MOJIyYeHHUs] HOBBIX 3HAHUUA 00 M3y4aeMbIX OOBEKTAaX — BEIECTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOI'O pE3yJibTaTa 3asBICHHOMN €W, yMEHHE
WCITIOJIB30BATh U aHATM3UPOBATH KOHTEKCTHI, IPEIaraeMbIe B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aTE€IbHOTO
COJICp)KaHMsI, YCTAaHOBJEHHOIO JIaHHOW QeaepanpbHON pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlONIMMUCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



JNEWCTBUM, BHUABI JEATEIBHOCTH 10 MOJYYEHUIO HOBOI'O 3HAHMS, €r0
UHTEPIpPEeTalluy, MPeoOpa30BaHUI0O M MPUMEHEHHUIO B PA3IUYHBIX Y4YEOHBIX U
HOBBIX CUTyalUsIX.

K konIy oOyuenus B 8 Kkjacce nmpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSI YMEHUIA:

e PpACKpBIBAaTh CMBICI OCHOBHBIX XMMHWYECKMX IOHATHM: aTOM, MOJEKYJa,
XUMHWYECKUN JJIEMEHT, NMPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTAa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHMCJIOTAa, OCHOBAaHME, COJIb, IEKTPOOTPULIATEIIBHOCTb, CTEIECHb
OKHUCJICHUS, XUMHUYECKas peakius, Kiaccu(uKauus peakuuil: peakiuu
COCAUHEHHUs, PEAKUMU PA3JIOKEHUs, pEaKUUyd 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U SHJIOTEPMHUUECKUE PEaAKIINH, TeII0BOM 3PeKT peakuu,
SIPO aToMa, JJIEKTPOHHBIA CIIOM aroMa, aTOMHas OpOWTalb, PaJNYC
aToMa, XMMHUYECKasl CBA3b, MOJSPHAs U HEINOJsIpHAs KOBAJIECHTHAs CBA3b,
WOHHAs1 CBA3b, MOH, KATUOH, aHWOH, PacTBOP, MAaccOBasl JOJI BEIIECTBA
(MpoueHTHasE KOHLIEHTpaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX NOHATUHA U
MIPUMEHATH 3TU MOHITUA NPU OMUCAHUU BELIECTB U UX MTPEBPALICHNUN;

e HCIOJB30BaTh XUMHUYECKYIO CHMBOJHKY [IJII COCTaBlIeHUS (HOpMyI
BEILIECTB U YPABHEHU XMMHUYECKUX PEAKIIMIA;

e ONpENEeNsATh BAaJEHTHOCTb aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTENEHb  OKHCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
IIPUHAJIEKHOCTD BEIIECTB K OINPEAEIEHHOMY KJIACcCy COEAUHEHHU IO
dopmynaM, BHI XHMHYECKOM CBsS3M (KOBaJeHTHAas U HOHHas) B
HEOPTaHUYECKUX COEAUHEHUSX;

e packpeiBaThb cMbIcia Ilepuomnueckoro 3akona [J[. M. Menneneena:
JEMOHCTPUPOBATh NOHUMAHHME IEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX DJIEMEHTOB OT MX NOJIOKEeHWs B llepuonnueckon cucreme,
3aKOHOB COXPAaHEHMS MAacCChl BEILIECTB, ITOCTOSHCTBA COCTAaBAa, ATOMHO-
MOJIEKYJISIPHOTO YYEHHUS, 3aKOHAa ABOTraapo;

e ONUCHIBATh U XapakTepuszoBaTh TabmuuHyro Qopmy Ilepuonnyeckoi
CHUCTEMBl XHMMYECKHX DJIEMEHTOB: Da3inyaTbh MOHATUSA «IJIABHAs
noarpynmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpynmna)», maneie u
OOJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUs, KOTOpbIE€ HMMEIOTCS B
tabnuue «llepuognueckass cucrema xumuueckux saementoB [ U.
MenpneneeBa» € YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHS ATOMOB



XUMUYECKUX JIEMEHTOB (COCTaB W 3apsij s/apa, 00IIee YMCIIO IIEKTPOHOB
U pacTpeeieHUE UX IO JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKUE peakuuu (10 YUCIy UM COCTaBy YYAacCTBYIOUIUX B pPEAKIUU
BEIIIECTB, 10 TETUIOBOMY (D PEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIECTB
pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIINIA;

POTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUUYECKHX [MpEBpalIeHUl B
pPa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO W MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIeMEeHTa 10 (dopmylie
COEIMHEHMSI, MAaCCOBYIO JIOJIIO BEILIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOW PEaKIINH;

MPUMEHSTH OCHOBHBIC OTEPAIMA MBICTUTEIHHONU ESITEIILHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000O0IICHHE, CHCTeMAaTH3allUI0, KIacCU(UKAIIHIO,
BBISIBJICHHE MPUYUHHO-CIEACTBEHHBIX CBSI3ed — JJII M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHYECKUX pEaKIUh, EeCTECTBEHHO-HAyYHbIE METO/Ibl
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJEIMPOBAHUE, SKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCYAOH U
7a00paTOpHBIM  000pY/IOBaHMEM, a TakXKe MpaBwiiaM OOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSIMH 1O BBIIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB TIO TOJYYEHUIO W COOMPAHHIO
ra3zoo0pa3HbIX BEMIECTB (BOMOPOJAa ¥ KHUCJIOPOJAA), MPHUTOTOBICHHUIO
pAacCTBOPOB C ONPEAECIEHHOW MAaCCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh M NPOBOJAUTH  XUMHUYECKHME  SKCIEPUMEHTHl IO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIOPAHXK U APYTHE).

K xonIy o0yueHus B 9 kjacce mpeaMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSI YMEHUIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSATUN: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WMOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO,
CJI0KHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKiusi, XUMUYECKasl CBsI3b, TEIJIOBOUN 3 deKT
peakuuu, MOJib, MOJSIpHBIH  00BEM,  pacTBOp,  DJIEKTPOIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHUECKAsT HUCCOIMAIUs, PEaKIMd HOHHOTO
oOMeHa, KaTalu3aTtop, XHUMHUYECKOE paBHOBecHe, oOpaTUMble H



HEOOpaTUMbIE PEAaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKHCJIUTENIb,  BOCCTAHOBUTEJb,  OKHCIEHHME UM  BOCCTAHOBJICHHE,
aIoTpomnus, aM(pOTEepHOCTh, XUMHUYECKasA CBS3b (KOBAJICHTHAsi, MOHHAS,
METaJIJIMYecKas), KpUCTAJUIMYECKass pemérka, KOppo3us METaloB,
CIUIaBbI, CKOPOCTb XHUMHYECKOW pPEaKkUWH, NPENebHO OIyCTHMas
xoHuentpaus [1/IK Bemecrsa;

WUTKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IOHATHU U
IIPUMEHSATH ITH MOHATHS IIPUA OIIMCAHUU BELIECTB U UX NPEBPALLCHUN;
UCIIOJB30BaTh XHUMMUYECKYI0 CHUMBOJMKY [UIsl COCTaBieHUS (opMyl
BEILECTB U YPAaBHEHUM XUMHUUECKUX PEAKIIN;

ONPENEIIATh BAJICHTHOCTD U CTEIEHb OKUCIICHNS] XUMUYECKUX DJIEMEHTOB B
COCAUHEHUAX PA3JIUYHOTO COCTABA, IIPUHAMIEKHOCTH BELIECTB K
ONpeAeNEHHOMY KJIAcCy COEIMHEHU 1Mo ¢opMysiaM, BHJ XUMHUYECKOU
CBA3M (KOBaJE€HTHas, HOHHAsA, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHMSIX, 3apsi/l MOHA M0 XUMHUYECKON (Qopmysie, XapakTep cpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAVUHEHUN, TUI KPUCTAIIINYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbIcH [lepuommueckoro 3akona [I. WM. MenneneeBa u
JEMOHCTPUPOBATb €ro IIOHUMAaHHE: OIMCHIBaTh U XapaKTEPU30BaTh
Tabnuunyto Gopmy lleproanueckoil cuCTEMBl XMMHUYECKHX SJIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymnmna (A-rpynma)» U «mo0ovHas
noarpynna (b-rpynma)», Manbsle u OosbliMe NEPUONbI, COOTHOCHUTH
0003Ha4YeHUs, KOTOpbIE MMEIOTCS B NEPUOAMYECKOM Tabmuue, ¢
YUCJIOBBIMU  XapaKTEpPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHUYECKHX
AJIIEMEHTOB (COCTaB H 3apsii sAapa, oOOIee YHCIO JJIEKTPOHOB U
pacmpejieieHue HMX IO DJIEKTPOHHBIM CIOsIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHMM CBOMCTB DJIEMEHTOB M MX COCAVUHEHUHN B
Ipesesiax MajblX IIEPUOJ0B U INIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YHUCIy U COCTaBY YYAcCTBYIOLIUMX B pPEAKLIUU
BELIECTB, N0 TEIUIOBOMY 3P(EKTy, MO M3MEHEHUIO CTEIEHEN OKUCIIECHUS
XUMHYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME U CHEHU(PUUECKHE XUMUYECKHUE
CBOMCTBA IIPOCTBIX M CJOKHBIX BEIIECTB, NOATBEPXKAAs OIMCAHUE
IPUMEPAMHU MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHHMM COOTBETCTBYIOIIHX
XUMHUYECKUX PEAKLUM;

COCTABJISITh YPAaBHEHHUs JJIEKTPOJUTUYECKOM JMCCOLMALAUA  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHNS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKAAOIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIUTEIHBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMiA;
POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHUS,
BO3MOXKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHMCIIATh OTHOCHUTEIIbHYIO MOJEKYJISIPHYIO W  MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO J3JIeMEeHTa 10 (dopmylie
COEIMHEHMsI, MAaCCOBYIO JIOJIIO0 BEILIECTBA B PAcTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKIINH;

coOmoaTh  MpaBWia  TMOJB30BAHMS ~ XUMHUYECKOM  TOCYIO0Ml U
7a00paTOpHBIM  00OpYNOBaHMEM, a TaKXKe IMpaBUia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH 1O BBIIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB TIO TOJYYEHUIO WU COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIMH, TOJATBEPKIAIONINE  KAuyeCTBCHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kapbonar-, docdar-, cwiMkar-, cyibhar-, THIPOKCUJI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE ONEpPALUd MBICTUTEIbHONU J1€SITEIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHEe, CHUCTEeMATHU3alUIO, BBISBICHUE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€M — I M3Y4YEHHUs CBOWCTB BEUIECTB U
XUMUYECKAX PEaKIid, €CTeCTBEHHO-HAYYHbIE METOJIbl TIO3HAHUS —
HAOIOICHNE, W3MEpPEHHe, MOJCIUPOBAHNE, IKCICPUMEHT (peajbHbIA M
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaudecTBO 4acoB
Ne HaumeHoBaHme pa3iesioB U daekTpoHHbIe (U (pPOBbHIE)
KourtpoJabHbie [MpakTuyeckune
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHBIC peCypChI
padoThI padoTsI
Pa3nea 1. [leppoHavyanbHble XUMHUYECKHE NIOHATHS
Xumus — BakHas o0J1acThb
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.eds0o0.ru/A3R9IT4T6X
MPaKTUYECKOU EeATETbHOCTH
yejI0BeKa
BemectBa ecKHe
1.2 HHECTBA 1 XHMUHCCH 15 1 https://m.edsoo.ru/JOM9V8VED
peakuu
Hroro no paspeny 20
Pa3znen 2. BaxxHeiilnue nmpeacTaBuTeId HEOPraHU4eCKUX BelecTB
Bosnyx. Kucaopon. IToustue
2.1 Ayx PO 6 https://m.edsoo.ru/Q5A8K5SWS8Y
00 okcHumgax
Bonopoa. I[Tonsitue o
2.2 8 1 https://m.edsoo.ru/C4HIK6T8E
KHCJIOTaX U COJIIX
Boga. PactBopsl. [Tonsarue 00
2.3 a p 5 1 1 https://m.edsoo.ru/F1X701B0Q
OCHOBAHHUSIX
OCHOBHEI€ KJIaCCEI
2.4 . 11 1 1 https://m.edsoo.ru/L3F4R7GOT
HEOPraHUYECKUX COCAMHEHUI
Uroro no pazgeny 30

Pa3nen 3. [lepunoanueckuii 3axkon n llepuoguyeckas cucrema xummuideckux 3jaeMeHToB /. . MengeneeBa. CTpoeHne aTOMOB.
XuMnueckas cBsizb. OKHCIANTENTbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN




[Tepuonnueckuii 3aKOH 1
[Tepuonuueckas cucrema

3.1 XUMHUYECKUX djieMeHTOoB /1. . 7 https://m.eds00.ru/CIT11 K§POM
MenneneeBa. CtpoeHne
aToma
XumMmuyeckas CBSI3b.
3.2 OKHCIUTEIBHO- 8 https://m.edsoo.rt/W8COT2E7K
BOCCTAaHOBUTEJIBLHBIE PEAKITUN
Hroro no pasneny 15 https://m.edsoo.ru/DIYIK7ESL
PesepBHOE BpeMms 3 https://m.edsoo.ru/A3F7K3G1G
OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME




9 KJIACC

KoimnuecrBo yacos
HaumeHoBaHMe pa3/iesioB U TeM daekTpoHHbIe (U(pPOBbHIE)
Ne /i Konrpoabnbsie IlpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoTsI
Pa3nen 1. BemecTBO 1 XuMHu4ecKHe peakiun
[ToBTOpeHue u yriayoneHue 3HaHUM
1.1 P T 5 1 https://m.edsoo0.ru/GOMSWIJ3T
OCHOBHBIX pa3/esioB Kypca 8 kjacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHUX
1.2 . p 4 https://m.eds0o0.ru/R329Q6G4G
peakuuit
DAEeKTPOIUTHYECKAs JUCCOLUAIHS.
1.3 P 8 HHan 8 1 1 https://m.edsoo.ru/D5SR5V404A
XUMHUYECKUE PEaKliy B pacTBOpax
Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl ¥ UX cOeIMHEHUSI
OO61mas xapakTepuCTHKa XUMUYECKUX
2.1 B P P 4 1 https://m.edsoo.ru/FOW IN9F5V
sneMeHToB VIIA-rpynmsl. ["anorenst
OO01mas XxapakTepruCcTUKa XUMUIECKIX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/STLTMILTS
COCIMHECHHUS
OO61as XxapakTepuCTHKa XUMUYECKUX
23 aneMeHTOoB VA-rpymnmsl. A30t, pochop u 7 1 https://m.edsoo.ru/A6Y9IS6H4U
UX COEJIMHEHUS
OO61as xapakTepuCTHKa XUMUYECKUX
2.4 sneMeHToB [VA-rpynmnsl. Yraepona u 8 1 2 https://m.edsoo.ru/Q2WSH2KSY
KPEMHUU U UX COCIMHEHUS
Hroro no paspeny 25




Pa3zgen 3. MeTaJIbI M X COCIUHEHU S

3.1 OO01ue cBOMCTBAa METAJLIOB 4 https://m.edsoo.ru/C1C6H6T2M
3.2 Baxneiime MeTauibl U UX COSTUHEHUS 16 https://m.edsoo.ru/I8G6J7R9U
Uroro no pazgeny 20
Pa3nen 4. Xumus n okpy:kapmasi cpeaa
4.1 BemiecTBa 1 MmaTepuaisl B KU3HU YEJIOBEKA 3 https://m.edsoo.ru/Z3S8T1Q8K
Hroro no pazgeny 3
PeszepBHOE Bpems 3 https://m.edsoo.ru/N2U7H3F8A
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME







HOYPOYHOE INTAHUPOBAHHUE

8 KVIACC
KoandecTBO 4acoB
Ne Hara DJIeKTPOHHBbIE N (POBHIE
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero H3ydeHusi oOpa3zoBaTeSibHbIE Pecypchl
padoThbI padoTsI
IIpenmeTr xumuu. Ponbs XxumMuu B
1 e 1 https://m.edso0.ru/J4C2VEMIV
JKU3HU yesioBeka. Tena U Bemecrsa
ITousiTre 0 MeTOAAaX MO3HAHUS B
2 1 https://m.edsoo.ru/P108A5C6T
XUMUAHU
[TpakTuueckas padota Ne 1
«IIpaBuna padOTEI B 1abopaTopuu
3 p . p patop 1 https://m.edsoo.ru/O5G3EODSY
1 TIpUEMBI 0OpaIeHus C
J1a00paTOPHBIM 000PYTIOBAHUEM)
YucTeie BelllecTBa U CMECH.
4 B 1 eMect . 1 https://m.edsoo.ru/X1A2E3M8R
Crioco0bl pazneneHus: cMecei
[TpakTuyeckas padora Ne 2
5 «Pa3nenenue cmeceli (Ha nmpumepe 1 https://m.edsoo.rt/R6EW6Z8FIX
OUYMCTKHU NTOBapEHHOU COJIN)»
6 ATOMBI U MOJIEKYJIbI 1 https://m.edsoo.ru/J7R108HIL
XHUMHAYECKUE DIIEMEHTEI. 3HAKHU
7 (CUMBOJIBI) XUMHUYECKUX 1 https://m.edsoo.ru/W3U6Q6D7W
DJIEMEHTOB
[IpocTeie U cnoXHBIE BELIECTBA 1 https://m.edsoo.ru/H2ZW7WS8P3A
ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 https://m.edsoo.ru/EOD1LSNIN
3aK0H NOCTOSHCTBA COCTaBa
10 BelecTB. XuUMHU4eckas hopMyia. 1 https://m.edsoo.ru/I3Y2G1R4C
BaneHTHOCTE aTOMOB XUMHUYECKUX




9JICMCHTOB

11

OTtHOcHTeNnbHASE aTOMHAs Macca.
OTHOcHTENBbHASI MOJIEKYJISIPHAS
Macca

https://m.edso0.ru/FON3S0A9]

12

MaccoBast 1011 XUMHYECKOTO
DJIEMEHTA B COEAUHEHUU

https://m.edsoo.ru/J6A9W4P1J

13

KonuuectBo BemecTBa. Mouib.
MomnsipHast macca

https://m.edsoo.ru/C2J5K415X

14

dusznueckue 1 XUMUYECKUE
SIBJIEHUS. XUMHYECKasl pEAKLIHS

https://m.eds00.ru/S2R3H7N6C

15

[Ipu3Haky U ycia0BUS MPOTEKAHUS
XUMHYECKUX PEaKIui

https://m.edsoo.ru/Z3F4A8K60

16

3aKOH COXpaHEHHUS MaCChl
BeIECTB. XMMUYECKUE YPABHEHUS

https://m.edsoo.ru/P7V8AS5Z3D

17

BrraucneHus KoaudecTBa, MacChl
BEILIECTBA 10 YPABHEHUSIM
XUMHUYECKUX PEaKIUN

https://m.edsoo.ru/W9S8Y 77227

18

Knaccuukanms XuMudecknx
peaknuit (CoeTMHeHNs,
pasioKeHus, 3aMeLIeHUs, 0OMEHA)

https://m.edsoo.ru/KOP1L4R1W

19

M. B. JIoMOHOCOB — y4€HBIi-
sHuKIoneauct. O000mEeHe 1
cucTeMaTH3allis 3HaHUI

https://m.edsoo.ru/C2T2E6W6V

20

Konrponsnas padora Nel o teme
«BemecTBa U XMUMHUYECKUE
peaxIum»

https://m.edsoo.ru/D6E9Q4E9H

21

Bo3nyx — cmech ra3zos. Cocras
Bo3ayxa. Kucinopon — snemMeHT u

https://m.edsoo.ru/M6A7YOW7S




nmpoctoe BeuecTBo. O30H

22

dusnueckue U XUMUYECKUE
CBOMCTBA KHCI0pOa (peakuuu
okHcieHus, ropenue). [lonstue 06
OKCHJIax

https://m.eds00.ru/O0Q4H1UST

23

CriocoObl ostyueHust KUCI0poAa B
71a00paTOPUX U MIPOMBIIUIEHHOCTH.
IIpumeHeHne Kucnopoaa

https://m.edsoo.ru/F8Q2D2X3H

24

TemnnoBoit 3 ekt xumuaeckon
pEaKIHH, TIOHSATHE O
TEPMOXUMHUYECKOM YPaBHEHHH,
9K30- U DHJOTEPMHIECCKHIX
peaxusax

https://m.edsoo.ru/Z6H4G9D8W

25

TormmBo (HeTh, Yroiab U METaH).
3arpsi3HEHHE BO3/1yXa, CIIOCOOBI
€ro MPeIOTBPAICHHS

https://m.edsoo.ru/Y2Y4M4H1B

26

[TpakTuyeckas padora Ne 3 o
teme «llomyduenue u cobupanue
KHCJIOPO/a, N3yYCHUE €T
CBOMCTB»

https://m.edsoo.ru/J2X0TO0AO0D

27

Bonopon — sieMeHT u mpocToe
BemecTBo. Haxoxaenue B npupoje

https://m.edsoo.ru/ISD2B5D7A

28

dusnueckue U XUMUYECKUE
cBoicTBa Bogopoaa. [Ipumenenue
BOZIOpOZA

https://m.eds00.ru/QOA7R7W60

29

IlonsTHe 0 KuCIIOTaX U COJIIX

https://m.edsoo.ru/N711U1E4]

30

CrniocoObI osryyeHHs BOI0POia B
naboparopuu

https://m.edsoo.ru/F4AW6U5Q5Q




31

[Tpaktuyeckas padora Ne 4 o
teme «[lomydenue u coonpanue
BOJIOPOJIa, H3YYCHHUE €r0 CBOMCTB

https://m.edsoo.ru/A8D2B6027

32

MossipHblii 006EM Ta30B. 3aKOH
ABorazpo

https://m.edsoo.ru/W4Y 1W4W8C

33

Brruucnenus o0béMa, KoTu4yecTBa
BEIIECTBA raza Mo €ro u3BECTHOMY
KOJIMYECTBY BEIIECTBA HIIK 00BEMY

https://m.edsoo.ru/LOW2K9Q8I

34

Brrauciienust 00bEMOB ra30B 110
YPaBHEHHIO PEAKIIMH Ha OCHOBE
3aKOHA OOBEMHBIX OTHOIICHHI
ra3oB

https://m.edsoo.ru/M7G2D2E3H

35

dusnueckrue U XUMHUECKHE
CBOICTBA BOJIBI

https://m.edsoo.ru/F3S5SH7H9U

36

CocraB ocHoBauuii. [Tonarue 00
HHAUKATOpax

https://m.edsoo.ru/I9M1C5U8J

37

Bona xak pactBopuTEb.
HacpinenHbie 1 HEHACHIIIEHHBIE
pactBOpbl. MaccoBas noiist
BELIECTBA B pacTBOpE

https://m.edsoo.ru/S7Z0ON3W2D

38

[TpakTrueckas padota Ne 5 mo
teMe «l[Ipurorosienue pacTBopoB
C onpeAeIEHHON MacCOBOM 0Jen
pacTBOPEHHOTO BEILIECTBA)

https://m.edsoo.ru/LOV7U6I6H

39

Kontponbras padora No2 mo teme
«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/Y3C8C9CRZ

40

Oxcuppl: cocTaB, KiacCUpUKALINS,
HOMEHKJIATypa

https://m.edsoo.ru/DIA6N2BI9L




41

ITonyuyenue u xumudeckue
CBOMCTBA KMCJIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCUIOB

https://m.edsoo.ru/E3USHI W8V

42

OcHOBaHUA: COCTaB,
KJIaccUUKaIus, HOMEHKIIATypa

https://m.edsoo.ru/C9Z0EIN8V

43

[Tonyuenue n XuMudecKkue
CBOICTBa OCHOBAHUI

https://m.edsoo.ru/W5V2Q8K 1E

44

Kucnotsr: cocraB, kiaccudukanms,
HOMEHKJIaTypa

https://m.edsoo.ru/F4P2A0C3V

45

[Tonyuyenue u xumudeckue
CBOMCTBA KUCJIOT

https://m.edsoo.ru/B5SC1L3L6M

46

Conu (cpeaHue): HOMEHKIIATypa,
CHOCOOBI MOJTYyYEHUS, XUMUYECKHE
CBOKCTBA

https://m.edso0.ru/J4B9Q5SE1X

47

[TpakTuueckas padota Ne 6.
Penrenune skcriepuMeHTaTBHBIX
3aga4 110 TeMe «OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX COCITUMHECHUI

https://m.edsoo.ru/E9X4K8F7W

48

['enernueckas CBsA3b MEXKIY
KJIaCCaMU HEOPTraHUYECKUX
COCTUHEHUN

https://m.edsoo.ru/HOU5SD6A0C

49

O0001IeHYE U CUCTEMATU3ALIUS
3HaHUH

https://m.edsoo.ru/Q6GINSL4B

50

Kontponbras padora Ne3 mo teme
"OCHOBHBIE KJIACChI
HEOPraHUYeCKUX COeAMHEHUIT"

https://m.edsoo.ru/W6J7L5I5P

51

[lepBble NOMBITKY KJIACCUPUKALTUU
XUMHUYECKUX dJIeMeHTOB. [TonsiTre

https://m.edsoo.ru/R4S7TM4MON




O Irpynrax CXOJHbIX 3JICMCHTOB

52

[Tepuonuueckuii 3aKOH 1
Ilepnonnueckas cucrema
XAUMUYECKUX 3jieMeHTOB /1. Y.
Menneneera

https://m.edsoo.ru/A1B9FOV6C

53

[lepuopl, TpymIIbI, MOATPYIIIHI

https://m.edsoo.ru/W30116R2U

54

Crpoenue atomoB. CoctaB
aTOMHBIX sifep. M3oTomnbl

https://m.eds00.ru/C9Q907Z23C

55

CtpoeHue 31eKTpOHHBIX 000JI0UeK
aTOMOB 3JIEMEHTOB
[Tepuoanueckoit cucremsl /. U.
Menneneena

https://m.edsoo.ru/O0F6Y5C8B

56

XapaKTepUCTUKA XUMHYECKOTO
AJIEMEHTA 110 €r0 MOJIOKEHUIO B
ITepunonnueckon cucreme /1. U.
Menneneena

https://m.eds00.ru/A9C319Z5W

57

3nauenue [lepuoanyeckoro 3akoHa
JUTSl pa3BUTHS HAYKH U TIPAKTHKHU.
. . MenneneeB — y4€HbIi,
MeJaror ¥ rpaxaaHuH

https://m.edsoo.ru/K3S31400V

58

PeseprubIil ypok. O600611eHIE 1
cUCTEMAaTU3anns 3SHAaHUH /
Bcepoccuiickas npoBepoyHast
paborta

https://m.edsoo.ru/BO9V1I4W6A

59

Kontponbras padora Ne4 o teme
«Ctpoenue atoma. XuMHU4decKas
cBs3bY» / Beepoccuiickas
poBepoyHas pabora

https://m.edsoo.ru/L2L4K005Q




DNEeKTPOOTPULIATETLHOCTh ATOMOB

60 1 https://m.eds00.ru/S6R802X9B
XUMHYECKUX DJIEMEHTOB

61 Honnag xumu4yeckas cBsA3b 1 https://m.eds00.ru/R201T6L4S
K

62 OBAICHTHAA HOILIpHAA 1 https://m.edsoo.ru/GON4H4J6F
XUMHYECKAS CBSI3b
KoBanenTuas Hero a

63 BAJICHTHA HEHOLIpHas 1 https:/m.eds00.1u/R5Q417S5K
XUMHUYECKASA CBA3b

64 CrteneHb OKUCIICHUSA 1 https://m.edso0.ru/S8U9O0D4B
OKUCIUTEIHLHO-

65 HETITEIRH 1 https://m.edsoo.ru/KOW2Q5Y1C
BOCCTAaHOBUTEIBHBIE PEAKITUN

66 OKHUCIIUTEIN U BOCCTAHOBUTEIHU 1 https://m.edsoo.ru/M3D0P4C9Y
PeseprubIil ypok. O6001IeHIE U
CUCTEMATHU3AaINs 3HAHUH 110 TEME

67 1 https://m.edsoo.ru/S2R4SEM7N
«Ctpoenue atoma. XuMHU4YeCcKas
CBSI3b)
Pese i1 ypok. O000IIEHNE

68 PBHEI YPOK ‘I,H e 1 https://m.edsoo.ru/SIR1B1L6Q
cUCTEMATH3AINA 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Ne

o/ Tema ypoka

n

KoaunuecTBO 4acoB

Konrtpoanb
HbIE
padoTsbI

Bce
ro

IIpakTHye
cKHe
padoThI

JlaTa
usyude
HHS

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypcbl

[Iepuonnuecku
M 3aKOH.
ITepuoanuecka
sl CHCTeMa
XHUMHYISCKHX
ajieMeHTOB /I.
.
MenpeneeBa

https://m.edsoo.ru/W4
YS5P2F9X

3aKOHOMEPHOC
TH B
W3MEHEHUHN
CBOICTB
XUMUYECKHUX
3JIEMEHTOB
IIEPBBIX TPEX
NEPUOJIOB

https://m.edsoo.ru/V8K
9CIC4R

Knaccudukanm
AU
HOMEHKJIATypa
HEOPraHUYECKU
X BEIIECTB

https://m.eds00.ru/Q9Y
1Y7700

Bunnl
XUMHUYECKOHN
CBSI3H U THIIBI
KPUCTAJUTMYECK
UX pELETOK

https://m.edsoo.ru/R9T
4R3J2H

KonTposbhas
pabora Nel mo
TeEME
«IToBTOpEHNKE
U yrinyOsieHue
3HAHUHI
OCHOBHBIX
pasznenoB
Kypca 8
KJ1acca

https://m.edsoo.ru/R3U
4P4C6M

Knaccudukanm

https://m.edsoo.ru/H6L




S XUMNUYCCKUX
peaxkuuii mo
pa3IMYHBIM
MpU3HAKaM

106U8O

ITonsarue o
CKOpOCTH
XHUMHYISCKOM
peaKkiuu.
ITonsarue o
TOMOTEHHBIX 1
reTEepPOreHHBIX
peaKIusax

https://m.edsoo.ru/Y 8B
8UB8041

ITonsarue o
XUMHYSCKOM
paBHOBECHH.
®DakTopsl,
BIIMSIOIIHC Ha
CKOpPOCTH
XUMHUYECKOH
peaKuuu u
MTOJIOKEHHE
XHUMHYECKOTO
paBHOBECHS

https://m.edsoo.ru/S5K
8G2A3K

OKHUCIUTENBHO

BOCCTaHOBHTECII
BbHBIC PCaKIINHN

https://m.edsoo.ru/G9K
901Bl1A

10

Teopus
3JIEKTPOJIUTUYE
CKOM
JIMCCOIMAIIHH,
CutbHBIE U
ci1a0Oble
AIEKTPOTUTHI

https://m.edsoo.ru/BOO
3F108F

11

Honurie
ypaBHEHUS
peakuuit

https://m.edsoo.ru/HIN
3L8Y7G

12

XuMHuueckue
CBOMCTBaA
KHCJIOT U
OCHOBaHHI B
CBETE
MIpEeCTaBICHUI

https://m.edsoo.ru/T3G
0X4B9I




00
AJICKTPOJIUTHYE
CKOM
JIHUCCOIAIIN

13

XuMH4ecKkue
CBOMCTBaA
CoJIeli B CBETE
MpECTaBICHUI
00
3JIEKTPOJIUTHYE
CKoOM
JIHCCOIHAIAN

https://m.edsoo.ru/S1P2
W3Q2V

14

ITonsarue o
TUAPOIN3E
coseit

https://m.eds00.ru/X9Q
4S7R5D

15

O060061IEHNE U
cUCTEMATH3AINA
s1 3HAHUHU

https://m.edsoo.ru/B3H
9Q0WON

16

IIpakTnueckas
pabora Ne 1.
«Pemrenne
JKCIEPUMEHTA
JBHBIX 3a/1a4»

https://m.edsoo.ru/Y2C
IM4K4K

17

KonTpoabHas
pabota Ne2 o
TeEME
«DNEKTPOJIUTH
yeckas
JUCCOLIMALIHS.
XHUMHYECKUE
peakuuy B
pacTBopax»

https://m.edsoo.ru/A3E
SY1KA4F

18

OOuias
XapaKTEPUCTUK
a raJloreHOB.
XuMHuecKue
CBOMCTBA Ha
npuMepe xjaopa

https://m.edsoo.ru/L9Q
3U2Z0U

19

XJ10poBOAOPOL
. Consanas
KHCIIOTA,
XUMHUYCCKUEC
CBOMCTBA,

https://m.edsoo.ru/VOY
2L.8Y0S




MI0JIyYEHHUE,
IIPUMEHEHHE

20

[IpakTnueckas
pabora Ne 2 o
TeMe
«Ionyuenue
COJISTHOU
KHCJIOTBI,
U3y4YEHHE €€
CBOMCTB»

https://m.edsoo.ru/V40
5C7J3Y

21

Breraucnenus

3 {6)
ypaBHEHUSM
XHUMHYISCKHX
peakuuii, eciu
OJINH U3
peareHToB J1aH
B U30BITKE

https://m.edsoo.ru/R8R
0J1LSA

22

Obmas
XapaKTePUCTHK
a 3JIEMEHTOB
VIA-rpynmnst

https://m.edsoo.ru/U5SK
5E8DOV

23

ANoTpOonHbIE
Moau(UKAITII
CepBHI.
Haxoxnenue
cepel U €€
COCIUHEHMI B
pUPOJIE.
XuMu4ueckue
CBOICTBA CEPbI

https://m.edsoo.ru/P8X
9L2R2Y

24

CepoBogopon,
CTpOCHHUE,
dusuueckue u
XUMHYECKHE
CBOMCTBa

https://m.edsoo.ru/D1K
1F5U6P

25

Oxcuppl cepsl.
CepHas
KUCJIOTA,
buszngeckue u
XUMHUYECKHE
CBOMCTBA,
pUMEHEHNE

https://m.edsoo.ru/K2C
0D1Y5W




26

XuMH4ecKkue
peakuu,
JIeKalue B
OCHOBE
MIPOMBITTUICHHO
ro cnocoba
MOJTYYeHUS
CEepHOM
KHUCJIOTEL.
XHUMHYECKOe
3arpsi3HEHUE
OKpYy>Karomeun
cpenbl
COeIMHEHUAMU
cepbl

https://m.edsoo.ru/V6V
8J2S82H

27

Brrancienue
MacCCOBOH JIOJIU
BBEIXOJIa
MIPOJTYKTA
peakiuu

https://m.edsoo.ru/T5H
5M5C6

28

Ob6mmas
XapaKTePUCTHUK
a DJIEMEHTOB
VA-rpynmsl.
A3sor,
pacrpocTpaHeH
ue B IpUpoJie,
dusuueckue u
XUMHYECKHE
CBOMCTBA

https://m.edsoo.ru/J9X6
KS5E5P

29

AMMuak, ero
dusuueckue u
XUMHYECKUE
CBOMCTBA,
MOJTyYCHUE U
MIPUMEHEHUE

https://m.edsoo.ru/A2J3
ESISU

30

IIpakTnueckas
pabota Ne 3 mo
TEME
«[Tonyuenue
aMMHaKa,
W3Yy4YEHUE €ro
CBOWCTB»

https://m.edsoo.ru/H8A
S8ASG8V




31

A3oTHas
KHCJIOTa, €&
buzngeckue u
XHMHYECKHE
CBOICTBA

https://m.edsoo.ru/A4S
SF4UOM

32

Hcnonp3oBanu
€ HUTPATOB U
coJeit
aMMOHUS B
KadecTBe
MUHEpaJIbHbIX
y1o0peHui.
XHUMHYECKOE
3arpsi3HEHUE
OKpYy>Karomeun
cpelbl
COCTUHCHUSMU
a3ora

https://m.edsoo.ru/G7Y
4Q1J6P

33

Docdop.
Okcung
docdopa (V) u
dbocdopnas
KHCIIOTA,
buszngeckue u
XUMHUYECKHE
CBOMCTBA,
MOJTy4eHUe

https://m.edsoo.ru/Q5B
O0GIN3R

34

Hcnonb3oBanu
e ¢pocdaros B
KauecTBe
MHHCPAJIBHBIX
y1o0peHui.
3arpsi3HEeHuE
MPUPOAHOMN
cpelibl
dbocdaramu

https://m.edsoo.ru/M4G
5HIP30O

35

Yraepon,
pacnpocTpaHeH
ue B IIpUpo/IE,
buszngeckue u
XUMHYECKHE
CBOMCTBa

https://m.edsoo.ru/A9C
SF1A41

36

OKcuanl

https://m.edsoo.ru/P6U




yriaepoaa, ux
buszngeckue u
XUMHUYECKHE
CBOICTBA.
DKOJOTHUYECKU
€ TIPOOIEMBI,
CBsA3aHHBIC C
OKCHJIOM
yraepona (IV)

7M4KO9T

37

YronpHasa
KHUCJIOTA U €€
coan

https://m.edsoo.ru/T50
1SOFIT

38

[IpakTnueckas
pabota Ne 4 o
Teme
"TToryuenune
YTICKUCIIOTO
rasa.
KauectBennas
peakuus Ha
KapOoHaT-HOH"

https://m.edsoo.ru/P6W
IW6A4C

39

[IepBonavaiibH
BI€ IIOHATHS 00
OpPraHUYECKUX

BEIIECTBAX KAK
0 COEUHEHNAX

yriepoaa

https://m.edso0.ru/G50
6H6X1E

40

KpeMmuuii u ero
COEIMHEHUS

https://m.edsoo.ru/S2F3
Z4G3N

41

[IpakTnueckas
pabora Ne 5.
Pemienue
SKCIEPUMEHTA
JBHBIX 3a/1a4
o TeMe
«Baxnenmmue
HEMETAJUIbl U
ux
COCTMHEHUS»

https://m.edsoo.ru/Y 8B
8R2E1J

42

KonTtposbhas
pabota Ne3 mo
Teme

«Baxnenmmue

https://m.edsoo.ru/K1E
4W5F5D




HEMCTAJJIbI U
ux
COCAUHECHUA»

43

OOmmas
XapaKTEPUCTUK
a XUMHNYCCKUX
3JIEMEHTOB —
METaJLJIOB.
Mertannndecka
sl CBSI3b U
METaIn4YecKast
KPUCTAJUTMYECK
as peleTka.
dusnueckue
CBOMCTBaA
METaJJIOB

https://m.edsoo.ru/Q5M
8X3Z6L

44

XuMHUYEeCKHe
CBONCTBA
METaJIOB.
DIIEKTPOXUMUY
€CKUH ps
HanpsH>KeHUH
METaJUIOB

https://m.edsoo.ru/M7G
0F6W6K

45

OO0mue
CII0COOBI
MOJTYYCHUS
METAJIIOB.
CIuraBbl.
Breraucnenus
10
YpaBHEHUAM
XUMHYECKHAX
peaKuuii, eciu
OJVH U3
peareHTOB
COJICPXKUT
puMecH

https://m.edsoo.ru/F9S7
Uu4G5C

46

IMTonsarue o
KOPPO3UH
METAJIIOB

https://m.edsoo.ru/U4T
6B8L6C

47

[Ienounsie
METaJJIbI

https://m.edsoo.ru/ESN
OF6H7A

48

OKkcugel U

https://m.edsoo.ru/Q5F




TUJIPOKCHUIBI 4A870U
HaTpus 1
KaJIns
[Ienouno3zeme
JILHBIE
49 B https://m.edsoo.ru/R9G
MeTaiIbt 4H2L5S
KaJIBIIUHA 1
Maraum
Baxxneiinie
50 https://m.edsoo.ru/B5B
COENHEHUST 6SOFGR
KaJIbIIHs
O0001eHue u
51 https://m.edsoo.ru/Z8S
CHCTeMaUTH:sauH YEIY6W
ST SHAHUH £=2 200
KécTrocTh
57 BOJBI U https://m.edsoo.ru/U4F
CHoCcOOEbI €€ 1VIP9K
YCTpaHEHUS
[IpakTnueckas
pabota Ne 6 mo
reme hitps://m.edsoo.ru/T6E
- ps://m.edsoo.ru
53 JKécTtkocTh R —
BOJIBI U
METOJIBI €€
ycTpaHeHus"
. https://m.edsoo.ru/O2U
54 ATIOMUHAN L T4S00
AmdoTtepHbIe
55 CBOMCTBA https://m.edsoo.ru/T7Z
OKcHaa 1 619U3S
TUIPOKCHUIA
https://m.edsoo.ru/I2R0
56 Kemnezo KACOE
Oxcuppl,
THUIPOKCUIBI U
57 coii )KGJI;:[Sa https://m.edsoo.ru/U2B
913V0Q
(IT) m »xene3a
(II1)
O060061IEHNE U
53 https://m.edsoo.ru/W6é
CHCTeMaUTH:sauH NOHSLTX
ST SHAHUH e
https://m.edsoo.ru/J 1M
59 [IpakTuueckas DS/ N.ECS00.IU

4T71L4X




pabora Ne 7.
Pemenne
AKCIIEpUMEHTa
JIBHBIX 3a1ad
10 TeMe
«Baxxneimnine
METaJUIBI U UX
COCTMHCHHMS

60

Brranciaenus
o
YpaBHEHUAM
XUMHYECKHAX
peaKkuuii, eciu
OJINH U3
peareHTOB J1aH
B U30BITKE HIIH
COJICPXKUT
MIPUMECH.
Brrunciaenus
MacCOBOM JOIH
BBIXOJIa
MPOJIyKTa
peakiuu

https://m.edsoo.ru/F2G
001YOK

61

O0001enue u
cucTeMaru3anu
s 3HAHUU

https://m.edsoo.ru/ W9F
8E9L5N

62

KonTtposbhas
pabota Ne4 mo
TeMe
«Baxnenmue
METaJUIbl U UX
COCTMHEHUS»

https://m.edsoo.ru/F1E
0K9H7N

63

BemectBa u
MaTtepuabl B
IMOBCETHECBHOM
KU3HNU
YeJ0BeKa

https://m.edsoo.ru/T4P
9U7D4B

64

XUMHYECKOE
3arpsi3HEHUE
OKpYyKaroleun
cpenbl

https://m.edsoo.ru/COU
700M3X

65

Ponp xumun B
peteHuu

https://m.edsoo.ru/K9X
9AZTOM




9KOJOTHUYCCKUX
npo0emM

66

Pe3epBHbIit
YPOK.
O0o06mIcH e U
CHCTEMAaTH3alH
s SHAHUM

https://m.edsoo.ru/T5K
5V6J3C

67

Pe3epBHbIit
YPOK.
O06o06mIcHNE U
CHCTEMaTH3alH
s SHAHUM

https://m.edsoo.ru/Y2B
8C4H2E

68

Pe3epBHbIit
YPOK.
O0o006IcHNE U
CHCTEMAaTH3alH
s SHAHUM

https://m.edsoo.ru/B3P
1R2T3V

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68 4 7

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM

OBPA3OBATEJIBHOMN ITPOT'PAMMBbBI

8 KIIACC
Kon .
IIpoBepsiemble NpeIMeTHBIE Pe3yJabTAThI 0CBOEHHUS] OCHOBHOM
NpoBePSIeMOro .
00pa3oBaTeJIbHON MPOrPaMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs
pe3yJbTarta

1

ITo Teme: <<HepBOHaanTBHBIe XUMHUYCCKUEC ITOHATHA»

1.1

pPacKpbsIBaTb CMBICII  OCHOBHBIX XHMHYCCKHUX MMOHSTHH: aToM,

MOJICKYJIA, XUMHYSCKUI 9JICMCHT, MPOCTOC BCUICCTBO, CJIOXKHOC




BEIIIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCUTCJIbHAA AaTOMHAs1 H MOJ'IGKyJISIpHaSI Macca, KOJIHMYECTBO
BEIICCTBA, MOJb, MOJISIpPHAs Macca, MaccoBas JOJII XHMHYECKOTO
DJIEMEHTa B COCIMHEHUHU, MOJISIPHBIA O0BEM, XMMHUYECKas PEaKIus,
KIACCU(UKALKUA  PEAKIMH:  peakluud  COCOUHCHHS,  PEaKI[UU
pa3NOKEHUs, pPEeaKIMHh 3aMCEUICHHs, pEakIuu OoO0MeHa, 9K30- U
SHIOTEPMHUUYCCKHE PEaKIuu, TETUIoBOH 3¢ (dEKT peakiuu, pacTBop,

MaccoBas J10Jis BelllecTBa (MPOLEHTHAs KOHLIEHTPAIUs1) B pacTBOPE

HUITIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHHA U

h2 MPUMEHATH 3TU NOHATHUS IPU ONKMCAHUU BEIIECTB U MX MPEBPAILCHUI
13 UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIUKY U COCTaBJIeHHS (HOpMyI
. BEILECTB U YPABHECHUN XUMUYECKUX PEAKLUN
pacKpbIBaTb  CMBICI  3aKOHOB ~ COXpPaHEHMsI MacChl  BEILECTB,
1.4 MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIPHOTO y4Y€HHs, 3aKOHa
ABoraapo
s ONpeeNsiaTh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B  OHMHapHBIX
' COEIMHEHUSX
L6 KJIaccu(UIUpPOBaTh XHUMHUYECKHE pEakuud (MO0 YHUCIYy M COCTaBy
' YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB, MO TEIIIOBOMY 3D (eKTy)
L7 BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO MAaccChl
' BELIECTB
L8 BBIYUCIISITh MAacCOBYIO JIOJII0O XMMHUYECKOTO 3JeMeHTa Mo (opmyie
' COEIMHEHMS,
1.9 BBIYUCIIATh MACCOBYIO JIOJIIO BELIECTBA B PaCTBOPE
NPUMEHSTh €CTECTBEHHOHAY4YHbIE METOJbl IMO3HAHUSA — HaOII0JEeHHeE,
1.10 U3MEpEHHe,  MOJCIUPOBAHMUE,  OKCIEPUMEHT  (peallbHbIi |
MBICJICHHBI)
2 ITo Teme: «BaxHenmue npeacTaBUTENIM HEOPTAHUYECKUX BEILIECTBY
51 pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX [IOHSATHM: OKCHJ,
' KHCJIOTa, OCHOBAaHHUE, COJIb
27 ONpENEeNATh NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY Kiaccy
' COEIMHEHUH 1o GopmyliaMm
2.3 KIIACCHU(UIIMPOBATH HEOPTAHUIECKUE BEIIECTBA
24 XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME XHMHUYECKHE CBOWCTBA




BCIIECTB Pa3IMYHBIX KJIACCOB, MOATBEpKOAasd OIMCAHUC IIPpUMCEpPaMH

MOJIEKYJIAPHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKLIUI

2.5

IMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX
Ka4C€CTBCHHOI'0O COCTaBa, BO3MOXHOCTHU IIPOTCKAHHA XHUMHUUYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBHUAX

2.6

ClIeoBaTh MpaBWJIaM TOJNB30BAHUS XUMHUYECKOW TOCYIOW |
nabopaTOpHBIM 00OPYIOBaHWEM, a TaK)Ke IMpaBWJIaM OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBHUH C HWHCTPYKIUSMHU TIO BBIMOJTHEHUIO
71a00PaTOPHBIX XMUMHUYECKHUX OMBITOB MO MOJYYEHUI0 M COOUpaHUIO
ra3o00pa3HBIX BEmIeCTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOpOB € ONPEACNIEHHOW MacCOBOM J0J€l  pacTBOPEHHOTO
BEIIECTBA, IUNIAHUPOBAThH U MPOBOJUTH XUMHUYECKUE IKCIIEPUMEHTHI T10
pacmo3HaBaHUIO PACTBOPOB MIeJioued W KUCIOT C IOMOIIbIO

UH/IUKATOPOB (JIakKMYyC, (heHONIPTaNCHH, METUIIOPAHK U JJPYTHUE)

2.7

IIPOBOJUTH PAaC4EThI 110 YPABHEHHUIO XMMUYECKON peaKIuu

ITo Teme: «llepmogmueckuit 3akoH u Ilepuoguueckas cucrema
xumuyeckux snemeHToB JI. WM. MenneneeBa. CTpoeHue aTtomoB.

Xumuuaeckas cBsa3b. OKHCIUTEIFHO-BOCCTAHOBUTEILHBIC pEaKkuumn»

3.1

PacKpbIBATh CMBICI OCHOBHBIX XMMHMYECKUX IIOHATHH: SIPO aToOMa,
SNIEKTPOHHBIN CIIOM aToMa, aToMHas OpOHTaldb, pajuyCc aToMa,
XUMHMYECKasl CBS3b, IOJIPHAs W HENOJIIpHAs KOBAJICHTHAs CBS3b,
AJIEKTPOOTPULIATEIIBHOCT, HOHHAsl CBs3b, HOH, KaTHOH, aHWOH,

CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(l)I/IHI/IPOBaTB XUMHUYCCKUEC 3JICMCHTbI

33

OINMCHIBATh W XapaKTepu30BaTh TabimmuHylo ¢opmy [lepuommdeckoit
CUCTCMbl XHUMHUUYCCKUX JJICMCHTOB: pPa3/IM4aTb TMOHATUA «TJIaBHAA
noarpynma (Arpynma)» u  «mnoboyHas mnoarpymnma (brpymma)y,

«MaJiple» U «OOJIBIINE) ICPUOAbl

34

packpeiBaTth cMbich llepuommueckoro 3akona J[.MI. Menneneesa:
JIEMOHCTPHUPOBATh MOHUMAHHE MEPUOIUYECKON 3aBUCUMOCTH CBOWCTB
XMMHYECKHX DJJEMEHTOB OT HX nonoxeHus B Ilepuonnueckon

CUCTEMC

3.5

COOTHOCHUTh  O0O3HAYEHHUs, KOTOpblE UMEIOTCA B  TabmuIe
«ITepnoanueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB J.N.

MCH,Z[GJIGGBEI» C YHUCIIOBBIMU XApPAKTCPUCTUKAMHU CTPOCHHA ATOMOB




XUMUYECKHX OJIEMEHTOB (COCTaB W 3apsj sAapa, oOIIee YHcIIo

AJIEKTPOHOB U PACHpeIeNICHUE UX 10 AJIEKTPOHHBIM CJIOSIM)

3.6

ONPCACIIATh CTCIICHDb OKHUCJICHUA SJIEMCHTOB B 6I/IHapHBIX

COCANMHECHUAX

3.7

ONpeAeNaTh BUJA XHUMHUYECKOM CBS3M (KOBaJIGHTHass U HWOHHAasA) B

HCOPTaHUYCCKUX COCAUHCHUAX

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTAThI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

1

ITo Teme: «BemecTBo U XUMUYECKasi PEAKIIU)

1.1

pPacKpbIBaTh CMBICT OCHOBHBIX XWMHUYECKHUX TIOHSTHIA: pPacTBOp,
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLUAIINSA,
peakIy MOHHOTO OOMEHa, KaTalau3aTtop, XMUMHUYECKOEe paBHOBECHE,
o0OpaTumble " HeoOpaTUMbIe peakuuu,
OKHCITUTEITbHOBOCCTAHOBHUTEIIBHEIC peaxiuy, OKHCITUTEITb,
BOCCTAaHOBUTENIb, OKHCIICHHE M BOCCTAHOBIIGHHE, aJUIOTPOIHS,
am(doTepHOCTh, XUMHUYECKass  CB3b  (KOBaJeHTHas, HOHHAas,
METaJUIN4YecKast), KpUCTaJUIMYecKass pemeTKka, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKIuu

1.2

HUITIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XUMHYCCKUX MOHATHHA U

IMPUMCHATH OTU MMOHATHA ITPU OITMCAHUHN BCIICCTB U UX HpCBpaH_[CHI/Iﬁ

1.3

COCTaBJIATh YPaBHEHUS HIICKTPOJIUTUYECKOW ITUCCOLMALMU KHUCIIOT,
LICJIOYE M COJIEH, IOJIHBIE U COKpALEHHBIE YPaBHEHHs pEaKLUil

HOHHOTr0 oOMeHa

1.4

PaCKphIBaTh CYIIHOCTH OKHCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MIOCPEJICTBOM COCTABJICHUS 3JICKTPOHHOTO OaylaHCa STHX peakuuit

1.5

IIPOBOJUTH PACUEThI 110 YPABHEHHUIO XMMUYECKON peaKIuu

Ilo temam: «Hemeramnsl M uUX coeauHEHUSI» M «MeTalulbl U HX

COCAUHECHUA»

2.1

XapaKTepU30BaTh (OMUCKHIBATH) OOIIME U CHEIUPUICCKIE XUMUYECKUE

CBOMCTBaA IMPOCTBIX MW CJIIOKHBIX BEIICCTB, IOATBEPIKAAsd OIINCAHHC




npUMepaMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX

XAMHYECKHUX pEeaKLU

2.2

COCTaBJIATb YPaBHCHUSA peaKuHﬁ, MOATBCPIKAAOIUX CYHICCTBOBAHNC

TeHETUYECKOM CBS3U MCKAY BCUICCTBAMH PA3JIMYHBIX KJIACCOB

23

IIPOrHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUA,
BO3MOXHOCTHU HNPOTCKAHUA XUMUUCCKHUX HpCBpaH_IeHI/Iﬁ B PA3JIMYHBIX

YCIIOBUAX

24

ClIeZIoBaTh NpPaBHJIaM TIOJB30BaHUS XMUMHYECKOH TMOCYIOH |
1a060paTOPHEIM O00OpPYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHs C
BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKIHSMH II0 BBHITIOJTHEHUIO
1ab0paTOPHBIX XMUMHUYECKUX OMBITOB MO TOJYYEHUIO M COOMpaHUIO

ra3000pa3HbIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

2.5

IPOBOANTH PEAKLUH, MOATBEPKAAIOIINE KAdeCTBEHHBIH COCTaB
pa3MYHBIX BEIIECTB: PACHO3HABATh ONBITHBIM IyTEM XJIOPUA-,
Opomun, wuoamna,  kapObonar, ¢Qocdar, cuimkar, cynbdar,
THJPOKCHMOHBI, KaTHOHBI aMMOHHS, MOHBI H3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPAX HEOPraHUYECKUX BELICCTB

ITo Teme: «Xumus U OKpy>Karolas cpeaa»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX Xumuueckux mnonaruit: [IJIK

BCIIECTBA,; KOPPO3UA METAJIIIOB

3.2

OPUMEHSATh OCHOBHBIC OIEPAlUU MBICIUTEIBHON JAEITEIBHOCTH —
aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIEeHNe, CHCTEeMAaTU3AIHIO,
BBISIBIICHHE MPUYMHHO-CIICACTBEHHBIX CBS3€H — IS H3YYEHHS
CBOﬁCTB BCHICCTB U XUMHYCCKUX peaKL{Hﬁ; eCTeCTBeHHOHay‘-IHLIC
METOABI TO3HAHHSA — HAOIIOJCHHUE, W3MEPEHHE, MOJEIHpPOBAHNE,

AKCTIEPUMEHT (peasIbHbIN U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

HepBOHa‘-IaJ'H:HBIe XUMHUYCCKUC ITOHATUA

1.1

[Ipenmer xumun. Ponp XUMUM B KHU3HU 4YENIOBEKAa. XUMHSI B CUCTEME HayK.
Tena m BemecTtBa. PU3MYECKHE CBOWCTBA BEMIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsarue o METOJaxX IMO3HaHHA B XMMHHU. YucTele BC€IICCTBA N1 CMECCH. CnocoObl

paszaeneHus cmecen

1.3

AToMBI W MOJICKYIJIBI. Xumudaeckrue daeMeHThl. CHMBOJBI  XUMHYECKHX

aneMeHTOB. [IpocThie U CIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xumnueckas popmyna. BageHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENBHAas  aTOMHasg — Macca.
OTtHocuTenbHast MOJIEKYJIIpHas Macca. MaccoBas 10J11 XUMHUYECKOTO 3JIEMEHTa

B COCAMHECHNU

1.5

KonunuectBo BemectBa. Monb. MonsipHast Macca. B3auMocCBsI3b KOJIMUYECTBA,
Macchl M 4YHCIAa CTPYKTYPHBIX €IMHUI] BemiectBa. Pacué€rel mo dopmynam

XUMHYECKUX COCIUHCHUN

1.6

Du3nyeckue U XUMHUYECKHUE SIBJICHUSA. XUMHUUYECKas PEaKUus U €€ NMPU3HAKHU.
3aK0H COXpAaHEHHS MAcChl BEIIECTB. XUMHUECKHe ypaBHeHUs. Kinaccudukarms

XUMHYECKHUX PEAKIHid (COeTUHEHUS, pa3lIOKEHUs, 3aMEIIeHHUsI, 00MEHa)

1.7

XUMUYECKUHN 3KCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCY/I0H, ¢ MpaBUIaMu
pabotel B J5aboparopur W TpuéMaMu oOpalieHus ¢ J1abopaTOpHBIM
o0opy/soBaHHEM, H3yUYE€HHE U OIMUCAaHUE (PUINYECKUX CBONCTB 0O0pa3IoB
HEOPraHWYECKUX BEMIeCTB, HaOmoAcHUE (u3Mveckux (TUTaBICHUE BOCKa,
TasHHUE JIbJla, PACTUPAHHUE caxapa B CTYNKE, KUIIEHUE U KOHJEHCALUs BOJIbI) U
XUMHUYECKHX  (TOpeHHe CBEeYM, [POKAIMBAHME MEIHOM  IPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHUCJIOTOW) SIBJIICHWH, HAONIOJIEHWE U OMHUCAHHE
IpPU3HAKOB TMPOTEKAHHWA XHWMHUYECKHMX peakuuil (pasjioxkeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCJIOTBI C XJOPHIOM Oapus, pa3ioKCHHE
ruapokcuaa meau(Il) mpu HarpeBaHuM, B3aUMOJICHCTBHUE XKejle3a ¢ pacCTBOPOM

conu meau(1l), m3yuenue crnocoOoB pazaeneHus: cMeceit (C MOMOIIBI0 MarHUTa,




(buIpTpOBaHUE, BBIMAPHUBAHKE, TUCTHIUIAIMSA, Xpomarorpadus), MpoBeICHUE
OYHNCTKHN HOBapeHHOﬁ coJju, HaGJIIOI[CHI/IC " OIIMCAaHUC PE3YJIbTATOB IIPOBCACHUA
OTbITa, WLIIOCTPHPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE MOJeIei

MOJIEKYJ (IIapOCTEPHKHEBBIX )

Baxneiiuue npeacTaBUTEIN HEOPraHUYECKUX BEIECTB

2.1

Bo3nyx — cmech razos. CocraB Bozayxa. Kucnopong — ayeMeHT M mpocToe
BeulecTBo. HaxoxaeHuwe kuciopoja B mpupoje, (pusmdyeckue U XUMHYECKHE
cBoiictBa (peakiuu ropenus). Oxcunwl. [Ipumenenue kucmopoma. CrocoOsI
MOJTydyeHUsl Kucjiaopoga B jaboparopud M MpoMbllieHHOCTH. KpyroBopot

Kuciopoaa B npupoae. O30H — aoTponHast MoIUpUKAIU KHCIOopoaa

2.2

TennoBoil 2P PeKT XUMUUECKOH peakiui, TePMOXUMUYECKUE YPaBHEHHSI, 3K30-
Y DHAOTEPMHUYECKUE peakuuu. TOIMBO: yronb U MEeTaH. 3arpsi3HEHUE BO30yXa,

yCUJICHHE TapHUKOBOTO 3((ekra, pazpyiieHne 030HOBOTO CI0s
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Bomopon — aneMeHT m mpoctoe BemecTBo. HaxoskieHuwe Bomopoja B MpPUPOJIE,
du3MuecKkre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI IMOTyYCHHUSI.

Kuciaoter u comm

24

MoutsipHbIii 00bEM Ta30B. Pacu€Thl M0 XUMUYECKUM ypaBHEHUSIM

2.5

®dusznueckue CcBoWcTBA BOAbl. Boma kak pacTBopuTenb. PacTBOpBHI.
HaCBIH_IeHHBIG 1 HCHACBIMICHHBIC PACTBOPHLI. PaCTBOpI/IMOCTB BCIICCTB B BOJC.
MaccoBasi 107 BelIeCTBA B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B KH3HMU 4desioBeka. Kpyrosopor
BOJABl B TPHUPOJAE. 3arpsA3HEHHE MPUPOIHBIX BoJA. OXpaHa © OYHCTKA

MIPUPOAHBIX BOJI

2.6

Knaccudpukanuss Heopranmueckux coeauHenmit. Oxcuasl. Knaccuduxamms
OKCHJIOB: coJieoOpa3yromniie (OCHOBHBIE, KHCJIOTHBIE, aM(OTEepHbIE) U
HeconeoOpasyronie. HomeHknatypa oxcunoB. Pu3ndeckue M XUMHUECKUE

CBOMCTBa OKCHAOB. [losyueHne okcuoB

2.7

OcHoBanus. Krnaccudukanus oCHOBaHHW: MENOYM H  HEPACTBOPUMBIC
ocHoBaHusA. Homenkiiarypa ocHoBanuii. dusndyeckue U XUMUYECKUE CBOMCTBA

ocHoBaHMi. [TonyueHne ocHOBaHUM

2.8

Kucnorel. Knaccudukanus kucinor. Homenknarypa kucnor. ®dusnyeckue u
XUMHUYECKHE CcBOMcTBa KHCIOT. Pan axktuBHOocTH MetawioB H.H. Bekerosa.

[Tonyuenue kucior

2.9

Comu. Homenknatypa coneil. @uznueckue M XUMHUYECKHE CBOMCTBA COJIEH.

[Tonyuenue coneit




2.10

I'eneTmueckas CBA3b MCXKAY KilaCcCaMU HEOPTaHUYCCKUX COG,I[I/IHGHI/Iﬁ

2.11

XUMUYECKUN  OKCHEPUMEHT: KauyeCTBEHHOE OINpeesieHuE  COAepKaHUs
KHCJIOpO/a B BO3JyXe, MOJy4YeHHEe, cOOMpaHHe, paclio3HaBaHHE U M3YUYCHUE
CBOMCTB KHCJIOpOJa, HAOMIOeHNE B3aUMOACHCTBHSI BEIIECTB C KUCIOPOJIOM H
yCIIOBHS BO3HUKHOBEHUS M MPEKpaIleHus] ropeHus (moxapa), 03HaKOMJICHHUE C
oOpa3iaMu OKCHJIOB M OIMCAHWE MX CBOKMCTB, IOJy4YeHHE, COOHMpaHue,
pacro3HaBaHHe W HM3y4YCHHE CBOWMCTB BOJIOpOJa (TOpEHME), B3aMMOJCHCTBHE
Bozopoaa ¢ okcuaoMm Meau(Il) (BO3MOXKHO HCIOIB30BaHUE BHACOMATEPHATIOB),
HaOrofieHne 00pas3lloB BEIIECTB KOJUYECTBOM 1 MOJb, MCCIEIOBAHUE
OCOOCHHOCTEl pacTBOPEHHs BEIIECTB C PA3NIUYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJEUCTBHE BOJbI C MeTaNIaMUd (HATpUEM M KaJbIHEM)
(BO3MOKHO HCIIOJIb30BaHME BHJCOMATEpUANIOB), OIPEACICHUE PACTBOPOB
KUCIIOT U IIEJOYed C TMOMOIIBI0O HHIWKATOPOB, HCCIENOBaHHE OOpPasIoB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, HAOIIOACHUE H3MEHEHUS
OKpPAacKM MHIUKATOPOB B pacTBOpax KHCIOT W IIeJoYel, H3ydYeHue
B3aumojeiictBusi okcuga meau(ll) ¢ pactBopom cepHON KHUCIIOTBI, KUCIOT C
METAJIJIAMH, pEaKIMi HEUTpaIU3aluK, TOJTy4YEHNEe HEPACTBOPHUMBIX OCHOBaHUU,
BBITECHEHUE OJHOr0 MeTaula JApPYTMM M3 pacTBOpa COJIM, pEUICHHE
9KCIIEPUMEHTANBHBIX 33/au 1Mo TeMme «BakHeline Kiiacchl HEOPraHUYECKUX

COEIMHEHUI»

[Iepuonnueckuii 3akoH U llepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB
.. Menneneea. CTpoeHre aToMOB. XUMHUYeCKasi CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

3.1

[lepBble MOMBITKM KJIACCH(UKAIMKM XUMHUYECKUX dyeMeHTOB. [loHsTne o
Irpynmnax CXOAHBIX 3JICMCHTOB (H_IGHO‘-IHBIG 1 IMICJIIOYHO3CMCIBbHBIC MCTAJJIbI,
rajioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOphle oO0pa3zyroT amdoTrepHbie

OKCHUABI U THAPOKCHUABI

3.2

IIepnoanueckunt 3axoH. [lepuoguueckas cucreMa XUMUYECKUX di1eMeHToB [1.1.
Menneneena. Kopotkonepuoanas u JUTMHHOTIEPHOTHAS hopmbI
Ilepuonnueckont cucremsl xumudeckux dneMeHtoB J[.M. Menneneesa.
Ilepuoapr m rpynmbl. PU3MYECKUN CMBICT TMOPSIKOBOTO HOMEpPA, HOMEPOB

nepruoaa U rpymriibl 3JICMCHTA

3.3

Crpoenne atoMoB. CoctaB aTOMHBIX saaep. M3oronbl. Dnekrponsl. CTpoeHMe

JMEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XMMHMYECKHUX DIIEMEHTOB




ITepuonnueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHAYECKOTO

AJIEMEHTA MO ero noyoxeHuto B [lepuognueckoii cucreme [I.M1. MenneneeBa

3.4

3aKOHOMepHOCTI/I HU3MCHCHUA paauyca aTOMOB XHUMHUYCCKUX BJICMCHTOB,
METAIMYECKUX U HEMETAJNIMYECKHMX CBOWCTB IO TpyNlaM U MepHoJaMm.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit CUCTEMBI XUMHUUYECKHUX
3JIEMEHTOB JUISl pa3BUTHS Hayku W npakTtuku. .M. MenaeneeB — y4€Hbld U

rpak1aHuH

3.5

Xumnueckasi cBsizb. KoBasieHTHast (MOJsipHAss M HEMOJISIpHAs)  CBSI3b.

SHGKTpOOTpI/IHaTeHI:HOCTI) XHMHYECKHX 3JIeMEHTOB. MloHHas CBI3b

3.6

Crenenb okucieHusa. OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iponeccs

OKHCJICHMS M BOCCTaHOBJICHHI. OKUCIUTEIN U BOCCTAHOBHUTEIIN

3.7

XVUMUYECKUN OKCIEPUMEHT: H3y4eHHe OO0pa3IoB BEIIECTB METALIOB U
HEMETAJJIOB, B3aUMOJIEUCTBHUE TUAPOKCHIA ILMHKA C PACTBOPAMH KHCIOT H
niesouel, MpoBEACHUE OMBITOB, WUTIOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIbHO-

BOCCTaHOBUTEJIBHBIX PEAKIUi (TOpeHUe, PEaKIUU Pa3I0KEHUS, COSAUHEHHS)

9 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COEPKAHUSA

BemectBo 1 xumundeckas peakuusi. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XuMU4Ieckux 3memMeHToB J[. 1.
MenpneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XMMHYECKUX OJJIEMEHTOB TNEPBBIX TPEX MEPUOMIOB, KM, KaJdblUHUS U UX
COEIMHEHHI B COOTBETCTBUU C IIOJOKEHUEM 3JJIEMEHTOB B llepmoanueckoii

CUCTEMC U CTPOCHUEM NX ATOMOB

1.2

CrpoeHue BellecTBa: BHMJbl XMUMHYECKOM CBS3U. THUIBI KPHUCTAUNIMYECKUX
pPEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH
U BUJa XUMUYecKol cBs3u. Kiaccudukanus u HOMEHKIIaTypa HEOpraHMYECKUX
BELIECTB (MEXAYHapoaHas U TpUBHaJIbHAsA). XMMHUYECKHUE CBOMCTBA BEILECTB,
OTHOCSIIIUXCS K  Pa3JIMYHbIM  KJacCaM HEOPraHMYECKHUX  COEIMHEHUH,

ICHECTUYCCKAA CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Krnaccudukanus XuMUYecKuX peakiuii Mo pa3IudHbIM MpU3HAKaM (110 YHCTy U
COCTaBy YyYacTBYIOIIMX B pEAKLIMU BEIIECTB, MO TEIIOBOMY 3(dexTy, mo

N3MCHCHMIO CTCIICHEH OKHCIICHUS XHMHYECKHUX 9JICMCHTOB, IIO0 O6paTI/IMOCTI/I,




M0 y4acTHIO KaTajusaropa). OK30- U  DSHIOTEPMUYECKHE pPEeaKIuH,

TEPMOXUMHUYECKHE ypaBHEHUS. [[OHATHE O CKOPOCTU XMMHUYECKON PEAKIIUU

1.4

[Tonatue 06 OOpaTHUMBIX M HEOOPATHUMBIX XMMHUYECKUX peakuusx. Iloustue o
TOMOTEHHBIX W TeTePOTEHHBIX peakuusax. [IoHsaTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XMMHUYECKOH pPEAaKIUHU U TOJOXKECHUE

XUMHNYCCKOT'O paBHOBECHUA

1.5

OKHCIINTENBHO-BOCCTAHOBUTENIBHBIE  PEAKIIUH, 3JEKTPOHHBIN OanaHc
OKHUCJINTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHHUE  ypaBHEHMM
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAaKIM C HCIOJIb30BAHUEM METOJa

ANIEKTPOHHOTO OasiaHca

1.6

Teopus 3JEKTPOIUTHUECKON TUCCOLMAIMU. DJIEKTPOIUTHl U HEINEKTPOIUTHI.
Katnonsl, aHnoHsl. MexaHn3M AUCCOLMAIMKU BEIIECTB C Pa3IMYHBIMU BHJIAMHU
xumudeckoi cBs3u. Crenenp qucconuanuu. CUIIBHBIE U ClIa0ble DJIEKTPOIUTHL.
Peakiuu nonHoro oOMeHa. YCIIOBHs MPOTEKaHHWS PEakIUuii MOHHOTO OOMEHa,
IIOJIHBIE U COKpALEHHBIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMH H COJIE B CBETE€ TPEACTABICHUH 00 DSIEKTPOIUTHYCCKOU

nucconuanuu. KauecTBeHHbIe peakiiuy Ha MOHBL. [loHsATHE O TUIpOIU3e comeit

1.7

XUMUYECKUI SKCIEPUMEHT: O3HAKOMIIEHHE C MOJENISIMH KPUCTAJUTMYECKUX
pPEIIETOK HEOPTraHMYECKUX BEIIECTB — METAJUIOB W HeMeTaioB (rpadura u
anmMasa), CIIOKHBIX BEIIECTB (XJOpHIa HATpHsl); UCCIEIOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHUYECKOW pEaklud OT BO3JACUCTBUS pPa3IUYHBIX (DAKTOPOB;
UCCIIEIOBAaHNE  DJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipolecca
JTUCCOLIMAIMU  KUCJIOT, IIeoued M coieil  (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHAJIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
NPOTEKaHMUs PeaKuii HOHHOro oOMeHa (0Opa3oBaHUE OCaJKa, BbIIEICHUE rasa,
o0Opa3oBaHHE BOJbl); OIBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHI OKHUCIUTEIIbHO-
BOCCTAHOBUTENIBHBIX peakiuii (TOPeHHEe, PEaKIUH Pa3I0KEHUS, COCIUHEHUS);
pacrno3HaBaHHe HEOPraHUYECKUX BELIECTB C MOMOUIbIO0 KAUECTBEHHBIX peaklui

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hewmeranne! 1 ux COCAUHCHUA

2.1

OOmiast  XapakTepucTUKa rajoreHoB. (OCOOEHHOCTH CTpPOEHHsS aTOMOB,
XapaKTepHble CTeNeHu okuciaeHusd. CTpoeHue n (pu3ndeckue CBOMcTBa MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUYECKHE CBOMCTBAa Ha IpUMEpe XJIOpa
(B3aMMOJEHCTBUE C METaJUIaMH, HEMETaJlJIaMHM, Iieao4amu). XJIOPOBOAOPOL.

ConsiHast KMCIIOTa, XUMUYECKHUE CBOMCTBA, MOJyYeHUE, NpuMeHeHue. /lelictrue




XJIOpa M XJIOPOBOJOpPOAa Ha OpraHU3M 4yelloBeKa. BaxHeline XJIOpHAbI U UX

HaxO0JIEHUE B MIPUPOJIE

2.2

OOmast xapakTepuctuka 31eMeHTOB VIA-rpymnmel. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CtpoeHue u Gu3nuecKue cBOCTBa
NPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOIHBIE MOIU(PHUKAIMN
KUCJIOpoJia U cepbl. XUMHUUYECKUE CBOMCTBa cepbl. CepoBOIOPO/, CTPOCHHE,
¢usnueckue W XUMHUYECKHE CBOHCTBA. OKCHIBI Cepbl KaK MpPEICTaBUTENN
KHCIOTHBIX OKcuAoB. CepHasi KuCIIOTa, pU3NYECKHe U XMMHUYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduueckue). XUMUYeCcKue
peakiuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO crnoco0a MOJIy4YeHHs] CepHOU
kucnotThl. Ilpumenenne. Conu cepHOM KHUCIIOTHI, KaueCTBEHHas PEaKIUs Ha
cynbdar-non. HaxoxxneHnue cepsl U €€ COCIUHEHHH B MPHUPOJAC. XUMHUECKOE
3arps3HEHUE OKPY)KAIOUIeH Cpeibl COCTUHEHUSMHU Cepbl (KUCIOTHBIE JI0XK[IH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPeOTBPAIICHHUS

23

OO6mrast xapakTepuCTHKa 3JIeMEHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEepPHbIE CTETICHU OKUCIICHUs. A30T, paclipOCTPaHEHHE B IPUPOJIE,
¢dbu3uYecKue U XUMHUYECKHe cBoicTBa. KpyroBopoT azora B npupoge. AMMHax,
ero ¢u3MvecKue W XMMHUYECKHE CBOICTBa, MojydeHue W npumeHenue. Conu
aMMOHHUS, UX (U3WYECKUEe M XUMHYECKHE CBOWCTBA, IMpPHUMEHEHHUE.
KauectBenHnast peakiiusi Ha MOHbI aMMOHUs. A30THasi KUCJIOTa, €€ MOIyYeHHE,
dbu3MYecCKne W XUMHUYECKHE CBOWCTBa (00mIMe Kak MpeACTaBUTENS Kiacca
KUCJIOT U crnenuduyeckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHS B
KaueCcTBe MHHEPAIbHBIX YAOOpeHHI. XMMUYECKOE 3arps3HEHUE OKPYKAIOIIEH
Cpcabl COCIUHCHUAMU a30Ta (KI/ICHOTHBIC HOXIH, 3arpA3HCHUC BO3yXa, ITOYBLL

1 BOJI0OEMOB)
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®ocdop, ammorponHsie Mogudukauu (Gocdopa, puznyeckrne U XUMHUYECKHUE
ceoiictBa. Oxcupa ¢ochopa(V) u  docdopHas kucnora, Qusnyeckue u
XMMUYECKHe CBOWCTBa, mosyueHue. Vcmonb3oBanue ¢ochaToB B KayecTBe

MUHEPAJIbHBIX YI00peHUI

2.5

OO6mrass xapaktepuctuka djeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTCPHBIC CTCIICHU OKHCJICHUA. anepo,z[, AJUIOTPOITHBIC
Moau(pUKaMK, paclpocTpaHeHHe B MpUpoje, (u3Mueckue U XUMUYECKHE
cBoiicTBa. Ancop6Oius. KpyroBopot yriepona B mpupojae. OKcuabl yriepona,
uX (QU3MYEeCKHe M XUMHUYECKHE CBOMCTBA, EHCTBUE Ha KUBBIE OPTraHU3MBI,

MOJIY4YCHHUC U ITPUMCHCHUC. OKOJIOTUYECKHE HpOGJIGMI:I, CBA3aHHBIC C OKCHAOM




yraepona(IV); rumotesa rino0adbHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIN
apdekr. YroiapHas KuCIOTa W €€ COoNMu, UX (U3MYECKUEe U XHUMHUYECKUE
CBOMCTBa, MOJY4YeHHE W TpuMeHeHue. KadecTBeHHast peakius Ha KapOOHaT-
nonbl. Mcnons3oBanue KapOOHATOB B OBITY, MEAWIIMHE, MPOMBINIICHHOCTH U

CEJILCKOM XO3SMCTBE

2.6

[lepBoHayanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEJAMHEHHUSIX
yriepona (MeraH, 3TaH, JTHIEH, aleTUJIEH, 3TAaHOJ, TJULEPUH, YKCYCHas
kucnora). Ix coctaB u xumuueckoe crpoeHue. [loHstne o Ouomormyecku
BRXHBIX BEIECTBAX: XHUpax, OENKax, yIIeBOJaX — W WX POIU B IKHU3HU
yesnoBeka. MarepuanbHOE €JUHCTBO OPraHMYECKMX MW HEOPraHMYECKHUX

COE€IUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue ¢ XHMHUYECKHE CBOMCTBA, NOJIy4YCHHE U
npumenenue. CoenuHeHUs KpemHHs B mpupoje. OOmme mpeacraBieHuss 00
okcune kpemuusA(IV) u kpemuueBoi kuciore. CHIMKATBI, UX UCIIOJIb30BAHKE B
OBITY, MEIUITMHE, TPOMBIIUIICHHOCTH. BakHEHIIINE CTPOUTEIbHBIE MaTepHAIbI:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, jxene300eroH. [Ipobiembl OGe3omacHOTO

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBC@I[HCBHOI\/'I KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: HM3ydeHHE 00pa3l0B HEOPraHUYECKUX BEIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBHI; IIPOBEICHUE KAYECTBEHHBIX PEaKLM HAa XJIOpUA-
HMOHbl M HaOJIOJEHHE IPHU3HAKOB HUX MPOTEKAHMs; OIBITHl, OTPaKaIoIIHe
¢u3nueckre 1 XMMUYECKHE CBOWCTBA raJIOTCHOB M UX COCTUHEHUH (BO3MOYKHO
UCIOJIb30BAHUE BHJICOMATEPUAJIOB); O3HAKOMJICHME C 00paslamMH XJIOpUIOB
(raloreHNI0B); O3HAKOMJICHME C oOpasuamu cepbl U e COeIMHEHUSIMHU
(BO3MOXHO UCITOJIb30BaHHWE BHUJEOMATEpUANIOB); HAOIOJIEHHE TIpolecca
o0yrIMBaHUs caxapa MOJ ACWCTBUEM KOHILEHTPUPOBAHHON CEpHOW KHCIOTHI;
U3yuyeHHe XMMHUYECKUX CBOMCTB pa30aBIEHHOW CEPHON KHCIOTHI, TPOBEACHHE
KayeCTBEHHOM peakuuu Ha Cynb(ar-MoH M HaOJMIOACHHME TIpu3HaKa e€
NPOTEKaHMs; O3HAKOMIIEHHE C (PM3NYECKHMHU CBOMCTBaMU a30Ta, (pocdopa u ux
COCMMHECHHUHM (BO3MOXXHO HCIIOJIb30BaHHE BHJJICOMATEPUAIIOB), OOpa3laMu
a30THBIX U (HocPOPHBIX yIOOpEHUt; OTyUYeHe, COOMpaHne, paclo3HaBaHUE U
U3Y4YCHHE CBOMCTB aMMMAaKa; IIPOBEJCHME KAa4EeCTBEHHBIX pEakUUi Ha HOH
aMMOHMSI U (ocdaT-uOH UM U3yYEHHE TPU3HAKOB HX MPOTEKaHMA,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHCIIOTHI C MEIbI0 (BO3MOXKHO
HCIOJIb30BAaHNE BHJIEOMATEPHANIOB); HM3YYEHUE MOJEIEH KPUCTAIUIMUECKUX
peméTok anmasza, rpadura, (QyJulepeHa; O3HAKOMIIEHHE C IIPOLIECCOM

azicopOoLMK PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOHCTBOM




MPOTHBOTa3a; MOJY4YCHUE, COOMpaHHe, pacllO3HABAaHWE M HM3YYCHHUE CBOWCTB
YIJIGKHCIIOTO Ta3a; MPOBEACHHE KAaYeCTBEHHBIX peakI[Mii Ha KapOOHAT- |
CHJIUKAT-HOHBl M W3YyYEHHE MPH3HAKOB WX TNPOTEKAHUS; O3HAKOMIICHHE C
HpOIIyKL[PIefI CUJIMKATHOU MPOMBIINIJICHHOCTH; PCIICHUC SKCICPUMCHTAJIbHBIX

3aaa4 I10 TEME «Baxaelne HeMeTamIbl 1 uX COCAUHECHUA»

Meramnsl 1 uX COCAUHECHUA

3.1

OO01mas XxapaKTepuCTUKAa XUMHUUECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nosoxxkeHus B Ilepuonuueckol cucreMe XMMHUYECKUX dieMeHToB 1.
MenaeneeBa u crpoeHust aToMoB. CTpoeHHe MeTallIoB. MeTtanuyeckas CBsi3b U
METaJNIMYECKasl ~KpUCTaUIMYecKass pelmeETKa.  DJIEKTPOXUMUYECKUN  psf

HanpsHKEHUW METaJJIOB

3.2

duznyeckre U XUMUYECKUE CBOMCTBA MeTauioB. O0mue crnocoObl MOTydeHUs
MCETAJIJIOB. HOHSITI/IG (0] I(OppOSI/II/I MECTaJ1JIOB, OCHOBHBIC CHOCOGBI 3alIUThI UX OT
kopposuu. CriaBsl (CTallb, YyTyH, JIOPATIOMUHUN, OpOH3a) U X MPUMEHEHHUE B

OBITY M IPOMBILIIEHHOCTH
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[lemounble MeTaybl: MonokeHue B llepronnyeckoll cucTeME XMMHUYECKHX
anemeHToB /.M. MenaeneeBa; CTpoeHHE UX aTOMOB; HaXOXKJICHUE B MPUPOJE.
dusnyeckre 1 XUMHYECKUE CBOMCTBA (Ha TpuMepe HaTpus U Kaius). OKCUIBI 1
TUAPOKCHIBI HaTpusi U Kanus. [IpuMeHeHHe IIEeTOYHBIX METaNIOB M MX

COCTUHEHUN
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Illenoyno3eMenbpHbIE  METaibl MarHuii W KaJdblUH: MOJIOKEHHE B
IIepnonnueckoi cucreme XUMUYECKUX 31eMeHToB [[.1. Menneneesa; ctpoeHue
WX aTOMOB; HaxoXXJAeHue B mnpupoje. Pu3nmyeckrue U XUMHUUYECKHE CBOMCTBA
MarHus M Kaiblivs. BakHelinue coequHeHus Kaiablus (OKCHA, TUIPOKCHUI,

conn). JKECTKOCTh BOJBI U CIIOCOOBI €€ ycTpaHEHUs

3.5

AmoMuHML: TonoxeHue B llepuonnueckol cucTeMe XUMHYECKHX SJIEMEHTOB
JI.1. MenneneeBa, cTpoeHuEe aroMma; HaxoxkiacHue B mpupone. dusnueckue u
XUMHYECKHE CBOMCTBA aIOMHHUSA. AM(OTEpHBIE CBOMCTBA OKCHA U THIPOKCHIA

AJIFOMHUHUA

3.6

Keneso: nmonoxenue B [lepuoguueckoit cucreme xumMmuueckux snementon /.M.
MenpeneeBa; CTpOEHHWE aTOMa; HaXOXJEeHHE B mpuponae. Duznyeckue u
XUMUYECKUE CBOMcTBa kene3a. Okcunabl, THApPOKCUabl U conu kenesa(ll) u

xene3a(Ill), mx coctas, CBOMCTBA 1 TTOJTyUCHHUE

3.7

XUMUYECKHUI SKCIIEPUMEHT: 03HaKOMJICHHE ¢ 00pa3liaMHi METaJlJIOB U CIUIABOB,

X (U3NYECKUMHU CBOMCTBAMH; H3Yy4EHHE pPE3YyJIbTaTOB KOPPO3UM METAIJIOB




(BO3MOXHO HCIIOIb30BaHNE BHJICOMATEPHAIIOB), 0ocoOeHHOCTEeH
B3aUMOJICMCTBUS OKCHJA KajdblKs M HATpusi C BOJOM  (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEpUAIOB); HCCIEIOBAHUE CBOMCTB XKECTKOM BOJBI;
mpoiiecca TOPEHHs Kejle3a B KUCIOpoAe (BO3MOXXKHO — HCIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAaUECTBEHHBIX pEaKUUi HA MOHBI
(marnus, xanbiusi, amoMuHus, uumHka, sxeneza(ll) u xenmesa(Ill), memu(Il);
HaOJI0/IEHNE U OMMCAHUE MPOIECCOB OKpalIMBaHUs IUIAMEHU MOHAMH HATpHS,
KaIdsg W Kaiublus  (BO3MOXKHO  HCIIOJIb30BaHHWE  BHUJIEOMATEpPHUAIIOB);
uccienoBaHre aM(OTEpHBIX CBOWCTB THAPOKCHAA ATIOMUHUS U THIPOKCHIIA
LIMHKA; PEIIeHHE HKCIIEPUMEHTANIbHBIX 33714 10 TeMe «BaxkHelme MeTaibl 1

UX COCOAUHCHUA»

XuUMUA U OKpYKaroas cpena

4.1

HoBbie maTepuanbsl u TexHoJoruu. BelmiecTBa U maTepuainbl B MOBCEIHEBHOM
KU3HHU YeJIoBeKa. XUMUsS U 3[I0pOBbe. be3omnacHoe HUCmoab30BaHUE BELIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momomp NMpH XUMHYECKUX OXKOTaxX H

OTpPaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TpPaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHE
okpyxatomei cpeasl [TJIK. Pons Xxumum B perieHuu 3KOJIOTHIECKUX MPOOIIEM.
[TpupoaHble HCTOYHHMKH YTIIEBOAOPOAOB (Yroib, MNPHUPOIHBIA ra3, He(dTh),

MPOJYKTHI UX MEePepabOTKU, UX POJIb B OBITY U IPOMBIILIEHHOCTH

4.3

XUMUYECKUH SKCIIEPUMEHT: U3y4eHHEe 00pa3loB MaTepHajoB (CTEKIIO, CIUIABBI

METaJJIOB, MMOJIMMEPHbIE MaTEPUaIb)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoro
TpeOOBaHMSI

IIpoBepsiemble TpeGOBaHMS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa30oBaTeILHOM
NMPorpamMMbl OCHOBHOI0 00111ero 00pa3zoBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TMI03HABAaEMOCTU SIBIEHUI MPUPOJbI, TMOHUMAHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa O0OIel KyJIbTyphl M MPaKTHYECKOU
NESTEIIbHOCTH 4YelIOBEKa B YCIOBUAX COBPEMEHHOIO OOIIECTBA;

IOHUMaHHUE MECTa XUMHUH CPEAU APYIUX €CTCCTBCHHBIX HAYK

1.2

0 HAY4YHBIX METOJAaX IIO3HAHUA, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HCCICHOBAHUSA BCIICCTB U UIYUCHHA
XUMHUYCCKHUX peaKquI; YMCHUC HUCIIOJIB30BaTh MOACIHN JJIA

OOBSICHEHHUS! CTPOEHUS aTOMOB M MOJICKYJI

1.3

o cepax mpodeccHoHaTBHOIN AEATETPHOCTH, CBA3AHHBIX C XUMHEH 1
COBPEMEHHBIMHU TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHUSAX
XMMHYECKOW HAyKH, YTO IO3BOJIUT OOYYaIOIIMMCSI paccMaTpUBaTh
XUMHIO Kak cepy cBoet Oyaymiel npodeccnoHaaIbHON AeATEIbHOCTH
U cIenaTh OCO3HAHHBIN BBHIOOp XMMHH Kak MPO(UIBHOTO IpeaMeTa

MIPH MIEPEX0/I€ Ha YPOBEHD CPEIHETO 00IIero oopa3oBaHus

BinaneHue cucreMod XMMHMYECKUX 3HAHUH U YMEHHE IPUMEHATH

CUCTEMY XUMHUUYCCKUX 3H3HI/Iﬁ, KOTOpas BKIKOYACT:

2.1

BaXHCHINIME XUMHUYECKHEC IIOHATHS. XHMHYCCKUH SJIEMEHT, aTOM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CJIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOJIHOPOJIHAs CMECh, OTHOCHTEIIbHBIC aTOMHas W MOJICKYJIsIpHAs
MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIIpHAdA Macca, MOJI?IpHI:IfI
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHUE, COJb (CpemHss), XUMHUYECKas
peaKIysi, PEeaKIMu COCIUHEHHS, PEAKIMH pPA3IIOKEHHS, PEaKIun
3aMeIIeHUs, peakiMu OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, 5K30- U
DHJIOTEPMHUYECKUE pPEaKIMH, PACTBOP, MAccoBas OIS XHUMHUYECKOTO
JJIEMEHTA B COCAMHEHUH, MacCOBas JIOJIS M IMPOIICHTHAS KOHIICHTPAITHS

BCIICCTBA B paCTBOPC, AAPO aTomMa, BHCKTpOHHBIfI clioi aroMa, aToOMHas




opOuTanb, paguyc aToma, BaJE€HTHOCTb, CTENEHb OKHUCICHUS,
XUMUYECKasl CBA3b, MIEKTPOOTPULATEILHOCTD, MTOJIAPHAs U HETOJISAPHAS
KOBQJICHTHAs  CBsI3b, MOHHas  CBs3b, METaLIM4ECKas  CBA3b,
KpUCTalLIMUYecKass peléTka (aToMHas, MOHHAas, MeTauIMJyecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, QHMOH, JJIEKTPOJIMUT M HEDJIEKTPOJIHUT,
AIIEKTPOJIMTUYECKAsl ~ JUCCOLMALUs, PEaKUUd HMOHHOTO  OOMEHa,
OKHMCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIWTEIb  H
BOCCTAHOBUTEJb, OKHMCIIEHUE U  BOCCTAHOBIICHHE, DJIEKTPOJIU3,
XMMUYECKOE pPAaBHOBECHE, OOpaTHMMble U HEoOpaTUMble peakivy,
CKOpOCTb XMMMUECKOW peakiuu, Karanuszarop, IIJK, xopposus

MCTaJIJIOB, CITJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHMM: 3aKOH COXPAaHEHMs MaccChl,
nepuonuueckuii 3akoH J[.M. MenneneeBa, 3aKOH IOCTOSHCTBA

cOCTaBa, 3aKOH ABOrajpo
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TEOpUU  XHUMHUHU: aTOMHO-MOJIEKYJISIpHAasE ~ Teopus,  TEOpHUs

3JI€KTp0JIPITH‘-I€CKOI>i Jucconuanumn

Brnangenue ocHOBaMU XMMHUUYECKON IPAMOTHOCTH, BKJIKOYAOIIEH:

3.1

yYMEHHE TPaBIILHO HCIIOIh30BaTh N3YUCHHBIE BENIECTBA U MATEPHAIIBI
(B TOM 4HCIe MHHEpaJbHBIE YHAOOpPEHHs, METaUlbl M CIUIABHI,
HPOIYKTHl TEpepabOTKN TNPHPOJHBIX HCTOYHHKOB YIJIEBOJOPOAOB
(yriasi, mpupoaHOTO Tas3a, He(hTH) B OBITY, CEIBCKOM XO3siCTBE, Ha
IPOM3BOJICTBE M IOHMMAHWE 3HAYEHHS XXHUPOB, OCIKOB, YIJIEBOIOB
JUIS. OpraHW3Ma YelloOBeKa; YMEHHE NMPOrHO3UPOBATh BIMSHUE BEIIECTB

U XMMHYECKHUX IPOLIECCOB HAa OPTraHM3M YEJIOBEKa U OKPYXKAIOIIYIO

IPUPOJIHYIO CPELY

3.2

YMCHHUC HUHTCIPUPOBATH XUMHWYCCKHUC 3HAHHUA CO 3HAHUAMU OPYTrUux

y4eOHBIX TIPEIMETOB

3.3

HaJIMYue OMbITa pabOThl C Pa3IMYHBIMH MCTOYHHMKAMH WH(MOpMaLuu
0 XMMHHU (Hay4yHass M Hay4HO-NONYJIsIpHas JIMUTEpaTypa, CIIOBapH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHMBAaTh HH(OpPMAIMIO O BEIIECTBAX, HX
NpEeBpallleHUsIX W NPAKTUYECKOM  NPUMEHEHUM U YMEHHUE

HCIIOJb30BaTh €€ MJIs pemICHUA y‘le6H0-H03HaBaTeHBHBIX 3aJa4

BJ'Ia,I[eHI/Ie OCHOBAMH TOHSITHIHOTO amnmnapara M CHMBOJIUYCCKOIO

S3bIKa XMMHHU JJIS1 COCTAaBICHHUS (OPMYJT HEOPTaHMUECKUX BEILIECTB,




YpaBHEHUH  XUMHUYECKHMX  PEaKIUh; OCHOBAMM  XHUMHUYECKOU

HoMmeHKatypsl (IUPAC u TpuBHanbHOI)

YMeHue OOBSACHATH CBsI3b IMOJNOXKEHHs dreMeHTa B [lepmonnyeckoit

CUCTEME C YHCIOBBIMH XapPaKTCPUCTHUKAMH CTPOCHHA AaTOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsi sapa, oOIee Yucio
3JICKTPOHOB), paCHpPENeICHUEM OJJICKTPOHOB 110 JHEPTreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHUOOB, KAUS U KaTbIIH
IIpencraBinenne O  NEpUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMUYECKHX 3JIEMEHTOB (paJyCc aToMa, 3JEKTPOOTPHUIATEIHLHOCTH),
6 OpPOCTBIX W CIIOKHBIX BEIIECTB OT IOJIOXKEHUS DJJIEMEHTOB B
[lepmonuueckoid cucreme (B MajblXx TEpPUOJAX H  TJIABHBIX
MOATPYIINAX) U 3JIEKTPOHHOTO CTPOCHHUS aTOMa
7 YmMmenue knaccuummupoBarh:
7.1 XUMHYECKHUE DIIEMECHTHI
7.2 HEOPraHWYECKHUE BEIIECTBA
7.3 XUMHYECKHE PEAKIIHHI
8 YMenue onpenensiTh:
g1 BAJICHTHOCTh U CTETICHb OKHMCIICHHS XUMHUYECKUX DJIEMEHTOB, 3apsijl
' HMOHA
8.2 BHUJl XMMHMYECKOM CBA3M M THUI KPUCTAUIMYECKOW CTPYKTYpHl B
' COCOUHCHHIX
8.3 XapakTep Cpelibl B BOJAHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUM)
8.4 OKHCIIUTEIb 1 BOCCTAHOBHUTEIb
9 YMeHue xapakTepu3oBarh (pU3nueckue U XMMUYECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOA, TpaduT, anMmas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATpUH, Kaaul, MarHui,
KaJbIUH, aTIOMUHUH, JKeJIe30)
CJIOXKHBIX BEILIECTB, B TOM YHUCJIE€ HX BOJHBIX pacTBOpoB (Boja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJAOPOMA, OKCHIBI M THUIPOKCHIBI
92 metamioB [-IIA rpynmn, amomunus, meau (II), uunka, xenesa (Il u
' I1I), oxcunpr yraepona (I u IV), kpemuns (IV), azora u dhocdopa (111
u V), cepet (IV u VI), cepHucras, cepHasi, a30oTHCTas, a30THas,
dbocdopHas, yroabHas, KpeMHHEBasK KUCJIOTa U UX COJIH)
9.3 IPOrHO3MPOBaTh W  XapaKTepuU30BaThb  CBOICTBAa  BELIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHUA, IPUMCHCHHUEC BCHICCTB B
3aBUCHUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTb IMPOTCKAHUA XUMHUYCCKUX

MPEBpAICHUH B pa3IMYHBIX YCIOBUSIX

YMeHue cocTaBisTh MOJIEKYJISIPHbIE M MIOHHBIE YpaBHEHHs PEAKIIHiA, B

10
TOM YHUCJIE:
10.1 peaxiuii HOoHHOro 0OMeHa
10.2 OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIMI
103 WUTIOCTPUPYIOMINX ~XWUMHYECKHE CBOMCTBA M3YyYEHHBIX KJIACCOB
' (Tpymi) HEOPTaHMYECKUX BEIIECCTB
10.4 MOJITBEPKJAIOLIUX FEHETUUECKYIO B3aMOCBSI3b MEKAY HUMU
11 YMeHue BEIYUCIATH (IPOBOIUTH PACUETHI):
111 OTHOCHUTEIIbHYI0 MOJICKYJSIPHYI0O ¥ MOJIIPHYIO MAacCChl BEIIECTB,
' MacCOBYIO JIOJI0 XUMHYECKOI'0 JIEMEHTA B COSIMHEHUH
11.2 MAaCCOBYIO JIOJIIO BEIIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpaBHEHHUSAM XHUMHUYECKUX PEAKIUH W HAXOJUTh KOJIUYECTBO
' BellecTBa, 00bEM U MacCy peareHTOB WM MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAay4HOro  TMo3HaHus  (HabmioaeHue,
101 U3MEpEeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNE) PU U3YUCHUH BEIIECTB U
' XUMHUYECKHX SIBICHUH; yMeHue chopMmynupoBaTe MnpoliemMy Hu
MPEIJIOKUTH MTYTH €€ PEIICHUS
122 Oe3omacHOi pabOTBl C XHMHYECKUMHU BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H ¥ JIaOOpaTOPHBIM 000PYIOBAHHEM
npaBuiiaMy 0€30MacHOT0 OOpaIleHUs C BEIIECTBAMHU, UCIIOIB3YEMBbIMU
B MIOBCETHEBHOM JKM3HH, TIPABUIIAMU MTOBEACHUS B LIEJSIX COePEKECHUS
123 3I0POBbSl U OKpPYXKAlOIed NPUPOAHOW Cpelbl; NMOHMMAaHHUE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKUBBIC OPTAaHHU3MBI ONPEICIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS] U MPEAOTBPAILEHUS UX BPEIHOIO
BO3JCHCTBUS
3 Hanuuue npakTHUecKUX HAaBBIKOB IUIAHUPOBAHUS U OCYILIECTBIICHUS
CIETYIOIINX XUMHUYECKUX IKCTICPUMEHTOB:
131 U3YyYCHUE U ONMHUCcaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (I)I/ISI/I‘IGCKI/IMI/I n XHUMHUYCCKUMU SABJICHUSAMU, OIIBITHI,




WUTIOCTPUPYIOIINE MPU3HAKH NMPOTEKAHNUS XUMHUUECKUX PEaKIIUii

13.2

U3ydeHHe Crioco0OB pa3ieleHus cMecen

13.3

MOJlyYeHUE KHCIOpOAa M U3YYEHHE €ro CBOICTB; IOJIy4eHHE
BOZIOPO/Ia U M3YUEHUE €ro CBOMCTB; MOJYUYEHHE YTIEKUCIOTO raza u

M3Yy4EHHE ero CBOMCTB; MOTyYeHHEe aMMHUaKa U U3y4eHHUE €ro CBOWCTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHOM MacCcOBOWM JOJIeH

pacTBOPEHHOTO BEIIECTBA

13.5

HNpUMEHEHHE HHIUKATOPOB (Jrakmyca, METHIIOpaHKa 51
dbenondTanenHa) s ONMpENEICHUsT XapaKTepa Cpeabl B pacTBOpax

KHUCJIOT U LIeJIouei

13.6

UCCIEIOBaHHE U OMNHMCAaHHE CBOICTB HEOPraHWYECKHX BEILECTB
Pa3IMYHBIX KJIACCOB; M3YYEHUE B3aWMOJICHCTBHSI KUCIIOT C METAJUIaAMH,
OKCHJAMH  METaJUIOB,  PAacTBOPUMBIMH U HEpPacTBOPHUMBIMU
OCHOBAHMSIMU, COJISIMHM; TIOJIy4YCHHE HEpPacCTBOPUMBIX OCHOBAHUU;
BBITECHEHHE OJIHOTO MeTajyla JApYyrdM U3  pacTBOpa  COJH;
uccienoBaHne aM(OTEpHBIX CBOWCTB TUAPOKCUIOB AQIIOMHHUS H

LIUHKA

13.7

PEIICHUE OSKCIICPUMCHTAJIBHBIX 3aJla4 110 TEMaM: «OCHOBHEBIE KJIACCBI
HCOPTaHUYCCKUX COGHHHGHHﬁ)); «QHGKTpOHI/ITI/I‘IeCKaH
JUCCOLIM AL, «BakHelmuye HeMETamIbl H HX COCOAUHCHUA,

«Baxxuei1me MeTajUIbl U UX COCIUHEHUSY

13.8

XAMUYECKHE DKCIIEPUMEHTBI, UILIIOCTPUPYIOIIE MIpU3HAKU
NPOTEKaHUs PEaKIMii HOHHOTO OOMEHa; KAaueCTBCHHBIC PEaKIMu Ha
NPUCYTCTBYIOLIME B BOJHBIX PAacTBOpax HMOHBI: XJOPHI-, OpPOMHI-,
nonua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHUIUKAT-aHUOHHBI,
TUAPOKCUA-UOHBI, KATHUOHBI aMMOHUSA, Marduvs, KaJlblid, aJllOMUHUSA,

xkenesa (2+) u xenesa (3+), menu (2+), mMHKA

14

VYwmenue:

14.1

OpPEACTaBIATh PE3yabTaThl 3KCIEpHUMEHTa B (OpMe BBIBOJIOB,
JI0Ka3aTeabCTB, TpaUKOB M TaOMUI] U BBIABIATH SMIMPUYECKUE

3aKOHOMEPHOCTHU

14.2

YCTaHABIIMBAThH CBSI3U MEXAY pealibHO HAOII0JaeMbIMU XUMUYECKIMU
SBJICHUSIMU U TPOLIECCAMH, MPOUCXOASIIUMHU B MAKPO- U MUKPOMUPE,

OOBSCHSTH IPUYUHBI MHOTOOOPA3Hs BEIICCTB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIeMEHT COIePKAHUSA

1

HepBOHaqaanHe XUMHUYCCKHUC ITOHATUA

1.1

Yucteie BemecTBa u cMecu. CiocoObI pa3ziesieHus: cMecei

1.2

AToMEI U MOJICKYJIBI. Xumudeckue diieMeHTBl. CHMBOJBI  XHMHYECKHX

9JICMCHTOB. HpOCTBIe " CJIOXKHBIC BCIICCTBA.

1.3

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XUMHUYECKHX 31€eMEHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH MOCTOSHCTBAa cocTaBa BemlecTB. OTHOCHUTEIBbHAs aTOMHAas Macca.
OTtHOCHTEILHAS MOJICKYJISIpHadg Macca. MaccoBas g0ds XMMHYECKOTO 3JIEMEHTa

B COCAMHECHNU

1.5

KonuvectBo BemectBa. Moabs. MomspHas Macca. MoJisspHbIii 00BEM Ta30B.

Bzaumocss3p KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CIUHUAIL BCIICCTBA

1.6

Pu3nyeckue U XUMUYECKHUE SBJICHHS. XUMHUYECKas peakuus U €€ NPU3HAKHU.

3aKOH COXpPaHEHMsI MACChI BEILIECTB. XMMHUECKUE YPaBHEHHUS

Ilepuonnueckuii 3akoH u Ilepuonuueckass cucTeMa XUMHYECKHX DSJIEMEHTOB

.. Menneneena. CTpoeHHe aTOMOB

2.1

[lepuonnueckuit 3akoH. [lepuoguyeckas cucrema XUMU4YecKux 3aeMeHToB J[. 1.
Menpneneesa. Ilepuonsr u rpynnsl. U3NYECKU CMBICI NOPSAIKOBOIO HOMEpA,

HOMEPOB MepHo/ia U TPYIIIHI JIEMEHTa

2.2

Ctpoenune atomoB. CocTaB aToMHbIX sifep. M3oTombl. DnekTpoHbl. CTpoeHHE
ANIEKTPOHHBIX  000JI0ueK aToMOB TMepBbIX 20 XHWMHUYECKHX 3JIEMEHTOB

ITepuoanueckoii cucremsl .. Mennaeneena

23

3aKOHOMEPHOCTH B M3MEHEHUN CBOMCTB XMMHUYECKHMX JJIEMEHTOB MEPBBIX TPEX
NEPUOAOB, Kalus, Kajublus (paguyca aTOMOB, JJIEKTPOOTPHULATEILHOCTH,
METAIMYECKUX W HEMETAJUIMYECKUX CBOMCTB) M HX COEOUHEHHH B
COOTBETCTBUM C TIIOJOKEHUEM »3JIeMEeHTOB B Ilepuoguueckoil cucreme u

CTPOCHUEM UX aTOMOB

Crpoenue BemiecTBa

3.1

Xumudeckasi cBsizb. KoBanmeHTHas (TONsipHAsT ©  HEMOJIAPHAsi)  CBSI3b.
ONEKTPOOTPULIATEIBHOCTh ~ XMMHUYECKHX  3JeMeHTOB.  VoHHasg  CBs3b.

MeTtannnueckas cBsI3b
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Tunel KpHCTaIMYECKUX PEETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKOM PEIIETKU U BUIA

XUMHUYECKOHN CBSA3HU

Baxnelime npeAcTaBUTENM HEOpPraHMYECKUX BemiecTB. Hemeramnsl U ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

4.1

Knaccupukanus u HOMEHKJIATypa HEOPraHWMYECKUX COCAMHEHUN: OKCHIIOB
(conmeobpazyromue: OCHOBHBIE, KHCJIOTHBIC, am(poTepHBIC) "
HEecoJieo0pa3yoIre; OCHOBaHUU (IENOYM W HEpPacTBOPHUMBIC OCHOBAHUSA);
KUCTIOT  (KHUCIIOpOACOAepk aliue ¢ OeCKUCIOPOAHbIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPEeTHUX M KHUCIIBIX)

4.2

dusznueckue W XHUMHYECKHE CBOMCTBa OpOCTBIX  BCHICCTB-HCMCTAJUIOB:

BOJIOPO/JIA, XJIOpa, KUCIOPOa, Cephl, a30Ta, Gpochopa, yriepoaa, KpEMHHS

4.3

dusznyeckue W XHUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JINTHA,
HaTpus, Kajlusd, Marovusd U KaJbLWsdA, aJllOMUHHSA, XKEJIC3a. BHGKTPOXI/IMI/I‘IGCKI/Iﬁ

PAL HAIPSDKECHUN METaJUIOB

44

Pu3nyeckue U XMMUYECKUE CBOMCTBA BOJOPOAHBIX COCAUHEHHUM HEMETAIUIOB:

XJIOPOBOOPO/Ia, CEPOBOOPOJIa, aMMHAKa

4.5

dusnveckue U XMUMHYECKHE CBOMCTBAa OKCcHIOB HemerayuioB: cepbl (IV, VI),
aszota(Il, IV, V), docdopa(lll, V), yraepoma(Il, IV), xpemuaus(I1V). [Tlonyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumudeckue cBoiicTBa okcuaoB: MetawioB [A-IIIA rpymmn, nmaka, memu(Il) u

xenesa(1l, IIT). [Tonyyenne okCUI0B METAILIIOB

4.7

XVWMUYECKUE CBOMCTBA OCHOBAaHHWH M aM(pOTEPHBIX THAPOKCUAOB (Ha mpHUMEpe
TUAPOKCUIOB  alllOMUHUS, JKeneza, UuHKa). [lomyuenume ocHOBaHuN U

aM(OTEPHBIX TUAPOKCHJIOB

4.8

OO0me XMMHUYECKHE CBOWCTBA KHUCIOT: XJIOPOBOJOPOJIHON, CEPOBOJOPOIHOM,
CEPHHUCTOM, CepHOM, a30THOU, (ochopHOH, KpeMHUEBOH, yrompHO. OcobObie
XMMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEpHOM M A30THOM KHCIIOT.

[Tonyuyenue kucior

4.9

OO0ue xuMHUYecKre cBoicTBa cperHux coineil. [lomyuenue coeit

4.10

[lomyuenune, cobupaHue, pacro3HaBaHUE BOAOPOAA, KHUCIOpPOJA, aMMHaKa,

YIJIEKHCIIOTO Ta3a B JIabopaTopuun

4.11

[Tomyyenue amMMmmaka, CEpHON U a30THOM KUCIOT B MPOMBIIIIEHHOCTH. O01IHe

CIOCOOBI TIOTYYEHUS] METAIIIOB




4.12

I'eneTmyeckas cBA3b MCXKAY KilaCcCaMU HEOPTaHUYCCKUX COG,I[I/IHGHI/Iﬁ

XUMUYECKUE PEAKINU

5.1

Knaccudukanus XUMHUUECKUX peaklUuid Mo pa3iHyHbIM MPU3HAKAM: [0 YUCITY U
COCTaBy YYaCTBYIOIIMX B pPEAKIMU BEIIECTB, MO TeroBoMy 3¢ddekry, 1o

W3MEHEHHMIO CTEIICHEH OKHMCIICHUS XUMUUECKHX YJICMCHTOB

5.2

TemnnoBoii 3¢ HEeKT XUMHIECKONW peakIuy, TEPMOXUMUYECKHE YpaBHEHUS. DK30-

U DHAOTEPMUYECKHE peakuu. TepMOXUMHUYECKUE YPABHEHUS

53

OKUCIUTEILHOBOCCTAHOBUTEIBHBIE pcaKknuu. OKUCIUTEIN U BOCCTAHOBUTEIM.
[Ipomecchl ~ OKHCIEHHS W BOCCTAHOBJIICHHMS.  DJIGKTPOHHBIM  OamaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pcaknuu

54

Teopust 7EKTPONUTHYECKON qucconranvi. KaTuoHbl, aHMOHBL. DJIEKTPOJIUTHI U

HEANIEKTPONUTHL. CUITbHBIC U clla0ble 3NEeKTPOIUThl. CTeneHb JUCCOIHAIINH

5.5

Peakuuu moHHOro oOMeHa. YCIIOBHSI NPOTEKaHUs peakinii MOHHOrO oOMeHa,

MOJIHBIE U COKpAILIEHHbIE HOHHBIE YPABHEHUSI peaKiuit

XuMUA U OKpY)Karonias cpena

6.1

BemecTtBa u Martepuanbl B TMOBCEIHEBHOM KU3HM 4esoBeka. be3zomacHoe
UCTIOJIb30BaHUE BEUIECTB M XUMHUECKMX pEakuuii B JabopaTopuu U OBITY.

HCpBaﬂ IMOMOIIB IMPHU XUMHYCCKUX OXKOIraX U OTPABJIICHHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKPYXKAloIIeH cpenbl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOJIOEMOB), CIIOCOOBI €0 MPEJAOTBPAIICHUS
[Ipenenbnas nmomyctumas konmeHTpamus BemiectB (IIJK). Pomp xumum B
pEIIEHHH HKOJIOTHYECKUX Mpobnem. YcuieHue mapHUKOBOro sddekra,

pa3pylieHue 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, azora, pocdopa, yriepoga, KpeMHUsI U UX COCIUHEHUH B
ObITY, MeIMIMHE, MPOMBIIUIEHHOCTH W CEIbCKOM Xo3siicTBe. llpumenenne
METAJUIOB M CIUIaBOB (CTajlb, YYyI'yH, IIOPAJIOMUHHMA, OpoH3a) B OBITY H
HPOMBIIIUICHHOCTH UX coeanHeHni. [IoHsTHE 0 KOPpO3UN METauIOB, OCHOBHBIE

CHOCOOBI 3aIUTHI UX OT KOPPO3HH

6.4

[IpupogHble MCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, He)Tb),

MIPOJIYKTHI MX MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

6.5

[lepBoHauanbHbIE MOHATHSA 00 OPraHWYECKHX BEIIECTBAX KAaK O COCTUHEHHUSX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUJICH, STAaHOJ, TIIULEPUH, YKCYCHAs! KUCIIOTA).
[TonsATHE O OMOJOTMYECKN BaKHBIX BEILECTBAX: JKUPAX, OCIKaX, YrieBoIaX — U UX

POJIM B JKU3HU YCIIOBCKA




Pacuétrr:

7.1 o popMyaM XUMHYECKUX COSTUHEHUN
7.2 Macchl (MacCoBOM) JOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE
7.3 110 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Xumus: 8-i kiacc: 0a30BbIN YPOBEHB: YUEOHUK; 5-€ U3/IaHKE, TepepadoTaHHOE,
8 ximacc/ I'abpuensn O.C., Octpoymon U.I'., CnankoB C.A. AKiiMOHEpHOE
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Xumust: 9-1 kiacc: 6a30BbIN YPOBEHB: yU€OHUK; S-€ U3/IaHue,
nepepabdotanHoe, 8 kiacc/ 'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.
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METOANYECKHUE MATEPHUAJIBI JIJISI YYUTEJIA

INa6puensn O. C., Bockoboitnukosa H. I1., AmykoBa A. B. HactonpHas kaura
yunrtensa. Xumus. 8 ki1.: Metoaudeckoe nocooue. - M.: Jlpoda, 2011.
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«Sl-xmacc» - https://www.yaklass.ru/

«Yuu.py» - https://uchi




		2026-09-30T09:53:19+0400
	АНОО ШКОЛА "ИСТОЧНИК"




