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ITOSICHUTEJIbHAS 3AIIUCKA

Pabouas mporpaMma 1mo XMMuu Ha YpOBHE OCHOBHOT'O OOIIEro 06pa3oBaHusl COCTaBIeHa HA OCHOBE TMOJIOKEHUI U TpeOOBaHMII K pe3ysIbTaTam
OCBOEHMSI OCHOBHOM 006pa30oBaTebHONM MPOrpaMMbl, MPeACTaBaeHHbIX B delepaTbHOM IOCyAapCTBEHHOM OOpa30oBaTeIbHOM CTaHIApTe OCHOBHOTO
o06111ero 06pasoBaHmsl, YTBEPKIEHHOro MpuKasomM MunHucrepcTBa obpasoBannus u Hayku PO Ne 287 ot 31.05.2021 ¢ yuetom ITpumepHOIi mporpaMmmal
BocruTanusi, OCHOBHOM 0O6pPa30BaTEJIbHONM MPOrpaMMbl OCHOBHOro o6iero o6pasoBanus MBOY «COII Nell c. 3osoroe», ApmanTupOBaHHON
MporpaMMbl OCHOBHOro ob6ilero ob6pasoanuss MBOY «COII Nell c. 3onoroe», IlpumepHoin paboueir mporpammbl OCHOBHOI'O 00lLIero
obpasoBaHus (xuMusi, 6a30BbIi ypoBeHb) HCTUTYTa cTpaTernu pasBuTust oopasoBanust Poccuiickoit Axkamemun obpasoBanmst (2021r.) - mpoToKos
3/21 ot 27.09.2021r.

Pabouas mporpamMma OpMEHTMpPOBAaHA Ha peajn3allMio B LIEHTpe 0Opa30BaHMSI €CTeCTBEHHOHAYYHOM ¥ TEXHOJIOTMYECKOM HAaIpaBJIEHHOCTEN
«Touka pocra», cosmanHoro Ha 6aze MBOVY «COII Nell c. 3o/0T0€e» ¢ Heabio Pa3sBUTHUSI Y OOYYAIOIIMXCS eCTeCTBEHHOHAYYHOM, MaTe MaTUIEeCKO,
MHOOPMAIMOHHOI I'PAMOTHOCTH, (GOPMMUPOBAHMS KPUTUUECKOTO M KPEaTMBHOI'O MbIIIUIEHMS], COBEPIIIEHCTBOBAHMS HaBbIKOB €CTECTBEHHOHAYYHOM U
TEXHOJIOTMYECKOJ HaIPaBJIEHHOCTHM, a TaKXKe IJISI MPAKTUUYECKOM OTPabOTKM yuyeOHOro maTepuasa Mo yyeOHbIM mpeaMeram «Dusmkar, « Xumus»,
«buonorus, «TexHomorus».

Ha 6asze mnenrtpa «Touka pocrta» obecreumBaeTcsl peanmsaiys oOpa3oBaTeIbHbIX IPOTPaMM €CTeCTBEHHOHAYYHOM M TEXHOJIOTMYECKON
HaIpaBJIeHHOCTEM, pa3pabOTaHHBIX B COOTBETCTBUM C TpPeOOBaHMSIMM 3aKOHOJATENIbCTBA B cdepe 0Opa3sOBaHMSI M C YUYETOM pPEKOMEHAAINi
®depnepanbHOrO orneparopa yuyebHoro npeavera «Xumusi». Ob6pa3oBaTesibHas IporpaMMa MO3BOJIIET MHTErPUMPOBATh pean3yeMble 3/1eCh TTOIXOMbI,
CTPYKTYPY M COHepsKaHue Ipu opraHmsaumyu obOydeHust xummy B 8-9 Kiaccax, BBICTPOEHHOM Ha 0ase JHOO00TO U3 AOCTYMHBIX Y4eOHO-
Metonauueckux KomruiekcoB (YMK). Wcnonb3oBaHne obopymoBaHus 1ieHTpa « TOYKa pocTa» MO3BOJISIET CO3/1aTh YCAOBUS:

® IS pacIIVpeHus COIePsKaHMSsI IIIKOJIbHOTO XMMMUUYECKOT0 0OPa3oBaHMs;

e /IS TOBBIIIEHNS TO3HABATEIbHOV aKTUBHOCTM OOYYAIOIIMXCS B €CTECTBEHHOHAYYHOM 06J1aCTy;

e I PasBUTUS JIMUHOCTY pebGeHKa B Ipoliecce OOyYeHMs] XMMUM, €ro CIIOCOOHOCTeN, (GOpMMPOBAHUSI M YAOBJIETBOPEHUSI COIMATIbHO

3HAUMMBbIX MHTEPECOB U TTOTPEGHOCTE;

e a9 paboTbl C OJApPEHHBIMM IIKOJbHMKAMM, OpraHM3alyyM WX pasBUTUS B PasJIMUHBIX 00/aCTIX 0Opa3oBaTe/IbHOM, TBOPUYECKOM

JleTeTbHOCTM.

[Tpumenss uudpoBsbie 1abopaTopuy Ha YPOKAX XUMUM, YUaILMEeCsS CMOTYT BBIIOJIHUTh MHOKECTBO JIAOOPAaTOPHBIX pabOT U 3KCIEPUMEHTOB IO
MpOrpaMMe OCHOBHOJ IIKOJIbI.



OITIMICAHUE MATEPUAJIBHO-TEXHUUYECKOU BA3bI LIEHTPA «TOUKA POCTA», UCITOJIB3YEMOTI' O [IJ15S1 PEAJIN3ALINU
OBPA3OBATEJIbHBIX ITPOT'PAMM B PAMKAX ITTPETIOJABAHUSA XMW
Iugposas (komnvromephas) nabopamopus (L|JI), mporpaMMHO-anmnapaTHbI KOMIUIEKC, JATUYMKOBAs CUCTEMa — KOMILJIEKT yueOHOro
000pyIOBaHMS, BKIIOUAIOIIVI M3MEePUTE/IbHbIN GJI0K, MHTepdelic KOTOPOro MO3BOJISIET 00eCIeunBaTh CBSI3b C IePCOHAIbHBIM KOMITBIOTEPOM, U
HabOp IATYMKOB, PErMCTPUPYIOIIMX 3HAUEHMS Pa3IMIHBIX (PU3MUECKMX BEJIMUMH.
Mynasmudamuuk — yCTPOVICTBO AJISI U3MEPEHMS ¥ 0OPabOTKM TaHHBIX:
e Jlamuuk snekmponposodHocmu TIpeIHAa3HaUeH IJjIs1 M3MEpPEeHMSI YIeJbHOM 3JIEKTPOIPOBOMHOCTM SKMUIKOCTEM, B TOM UMCJIE U BOIHBIX
pacTBOpOB BellecTB. [IpuMeHsIeTcs: Tpy M3YyUYEeHUM TEOPUM JIEKTPOIUTUIECKONM AMCCOLMAINNU, XapAKTEPUCTUK BOIHBIX PACTBOPOB
e Jlamuuxk pH mnpenHasHaueH IJjIs1 M3MepeHMs BOIOPOAHOro mokasaTenss (pH) BOOHBIX pacTBOPOB B PasIMUHBIX MCCAEAOBAHUSIX OOBEKTOB
OKPY>KaloIlel Cpeibl.
e Jlamuux memnepamypsl mepmonapHsiil pefHasHaveH 1yis u3MepeHus temmeparyp ot -100 mo 900 ‘C. Vcronb3yercs Ipy BbIIOJTHEHUA
paboT, CBSI3aHHBIX C M3MepeHreM TeMIlepaTyp IIaMeH!, IIJIaBJIEHNS M Pa3JIOsKeHMsI BellleCTB.
o Jlamuuk memnepamypst Na1amMuHo8slil — TIPOCTON ¥ HANEKHBIN JATUMK, IIpeJHa3HAUEH /I M3MEPEeHMs TeEMIIEPaTypbl B BOAHBIX PacTBOpaXxX M
B rasoBbIX cpemax. Vmeer pasmmunblii auamna3oH musmepennit or -30 mo +120 oC. TexHuueckme XapaKTepUCTUKM OaTYMKa YKa3aHbl B
MHCTPYKIMY 10 9KCIUTyaTalyu.

OBLIAS XAPAKTEPUCTUKA YUYEBHOTI'O ITPEIMETA «XVUMUS»

Bxiag yue6Horo mpeamMera « XuMusi» B JOCTVDKEHMeE 11€JIeli OCHOBHOT'O OOIIero 06pasoBaHmst 00yCJIOBJIEH BO MHOTOM 3HaUEHMEM XMMUYECKO
HayKM B IO3HAHMM 3aKOHOB IIPUPOIbI, B PasBUTUM MPOU3BOAMTEIbHBIX CUJI OOIIECTBA M CO3[TaHUM HOBOM 6a3bl MaTEPUATbHOM KYJIbTYPbI.

XuMusi, Kak 3JIEMEHT CMCTEMblI eCTECTBEHHBIX HAyK, PaclpOCTpaHM/Ia CBOE BJIMSIHME HA BCe OOJIACTM YeIOBEUeCKOTO CYIIeCTBOBAHMS, 3afaia
HOBOE BUJIEHVE MMPA, CTajla HEOThEeMJIEMbIM KOMIIOHEHTOM MUPOBOM KYJIbTYPbl, HEOOXOAVMBIM YCJIOBMEM SKM3HM OOIIECTBAa: 3HAHME XUMUM CITYKUT
OCHOBOM 1151 GOPMMPOBAHMST MMPOBO33PEHMST YEJIOBEKA, €T0 TIPEACTABIEHNI O MaTepUaJIbHOM €IMHCTBE MIPA; BaXXKHYIO POJIb UTPAIOT (OPMUPYEMBbIE
XUMMEN TIpeACTaBJIeHUs O B3aMMOIIPeBpaIlleHNsIX SHepruM U o0 3BOJIIOIMM BEIIeCTB B IPUPOJE; COBpEMEHHas XMMMSI HallpaBjieHa Ha pelleHue
rJ7100aJIbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTUSI UeJIOBEUYECTBA — ChIPbEBOM, SHEPreTMUYeCKOi, MUILEBOM U IKOJIOTMUeCcKoil 6e30macHOCTH, MpobiiemM
3IpaBOOXpPaHEHMSI.

B ycnoBusx Bo3pacTaroliero 3HauyeHus XMMUM B KM3HM OOIIECTBA CYIIIECTBEHHO IMOBBICWIACh POJIb XMMMUYECKOro obpasoBaHus. B maHe
COIMATM3AIMM OHO SIBJISIETCSI OMHUM U3 YCJIOBUI (DOPMUPOBAHNST MHTEJJIEKTA JIMYHOCTY Y TAPMOHUYHOTO €€ Pa3sBUTHS.



CoBpeMeHHOMY YeJIOBEKY XMMMUYeCKue 3HaHMS HeOOXOAMMBI IJjIs1 MPUOOPETeHMs] OOIIEKYJIbTYPHOTO YPOBHS, IO3BOJISIIOLIETO YBEPEHHO
TPYOUTHCS B COLIMYME M OTBETCTBEHHO YYaCTBOBATh B MHOTOOOPA3HO SKM3HY OOIIECTBA, JIT OCO3HAHMS BaXKHOCTM PA3yMHOT'O OTHOIIEHNS K CBOEMY
3[IOPOBBIO ¥ 3AOPOBBIO IPYIMX, K OKPYKaIOIEel MPUPOLHON cpefe, OISl TPaMOTHOTO TOBEIEeHMs MPY MCIOJIb30BAaHMM PA3IMYHBIX MAaTepUaIoB U
XUMUYECKMX BEIECTB B IOBCETHEBHON SKMU3HM.

Xummyeckoe o6pa3oBaHye B OCHOBHOM IIIKOJIE SIBJISIETCSI 6a30BBIM ITO OTHOIIIEHMIO K CHCTEME OOIIero XumMmmueckoro oopasosanusi. [loaromy Ha
COOTBETCTBYIOIIIEM €My YPOBHE OHO peajM3yeT MpUcCyiye oOIleMy XMMUYECKOMY OOpa3sOBaHMIO K/IIOUEBble IIEHHOCTM, KOTOpPbIE OTpaykaloT
rocyJlapCTBEHHbIE, OOIIeCTBEHHbIE ¥ MHIMBUAYAJIbHbIE MMOTPEOHOCTU. DTUM OIPENeSIeTCs CYIIHOCTh ODOIIeN CTpaTerMu o0ydeHus, BOCIIUTAHUS U
PasBUTHS OOYUAIOIIMXCS CPEICTBAMM YUeOHOTO IpeaMeTa « XMMUSI».

W3yuenne mpenmera:

1) crocobcTBYyeT peaym3aniuy BO3MOSKHOCTEM IJISI CAaMOPasBUTUS M (GOPMMUPOBAHMS KYJIbTYPbI JIMYHOCTU, €€ OOIIei M (YHKUMOHATbHONI
I'PAMOTHOCTH;

2) BHOCUT BKJIaA B (OPMUPOBAaHME MBIIUIEHMS M TBOPYECKMX CIIOCOOHOCTEN IOAPOCTKOB, HABBIKOB MX CaMOCTOSITEIbHOV Yy4eGHOM
eSITEeIbHOCTY, SKCIIEPUMMEHTAIbHbIX M MCC/IeIOBATEIbCKUX YMEHUI, HeOOXOOMMbIX KakK B MOBCEIHEBHOM KM3HM, TaK M B MpodeccuoHaIbHOM
IeSITeIbHOCTY;

3) 3HAKOMMUT CO CIenuGMUKONM HAYYHOTO MBIIUIEHNS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3IJISIa HA €IMHCTBO IIPMPOIbI M YeIOBEKa,
SIBJISIETCSI OTBETCTBEHHBIM 3TarioM B ()OPMUPOBAHNY €CTECTBEHHO-HAYYHOM I'PaMOTHOCTY TTOIPOCTKOB;

4) cioco6cTBYeT (hOpMUPOBAHNIO IIEHHOCTHOTO OTHOIIIEHUST K €CTeCTBEHHO-HAyYHBIM 3HAHUSIM, K MIPUPOJIE, K UeJIOBEKY, BHOCUT CBOM BKJIaf, B
9KOJIOrMYeckoe 06pa3oBaHie IITKOJbHUKOB.

Ha3BanHble HampaByieHMss B OOYUYEHUM XUMUM OOECIeUYMBAIOTCS CHEluMdOUKON COmepskaHus MpeaMeTa, KOTOPBIA SBJSIETCS TemarornuyecKu
aIanITMPOBAaHHBIM OTpaskeHKeM 6a30BOI HAYKYM XMMMUM Ha OTNPEIeIEHHOM 3Tarle e€ pa3BUTHS.

Kypc Xumum OCHOBHOV IIIKOJIbI OPUMEHTMPOBAH HAa OCBOEHME OOYYaIoIIMMMCSI OCHOB HEOPTaHWYECKOW XMMMM M HEKOTOPBIX TOHSITUM U
CBefieHN1 06 OTIe/IbHbIX 0ObEKTaX OPraHNYeCKOoN XUMUMA.

CrpykTypa comepskaHus rpeamMera copMmupoBaHa Ha OCHOBE CHMCTEMHOTO MOAX0a K ero msydennto. CopepikaHme CKIaIbIBA€TCS U3 CUCTEMBI
TIOHSATUI O XMMMYECKOM 3JIEMEHTE M BEIleCTBE UM CUCTEMbBI TMOHSITUI O XuMMueckon peakuyyu. Ob6e 3T CUCTEMBI CTPYKTYPHO OpPraHM30BaHbI IO
MIPUMHLNITY TTOCJIEIOBATEIbHOTO Pa3sBUTUSI 3HAHUI Ha OCHOBE TEOPETUUECKUX IMPEICTABIEHMII PA3HOTO YPOBHS: aTOMHO-MOJIEKY/ISIPHOTO YUEHMUS KaK
OCHOBBI BCEro ecTecTBO3HaHMsl, ypoBHs [lepumonnueckoro 3akoHa [I. Y. MeHnpaeneeBa Kak OCHOBHOT'O 3aKOHAa XUMMM, YUEHUS] O CTPOEHUM aToMa U
XUMMUYECKOM CBSI3U, TpEeNCTaBJIeHN 00 3JeKTPOJUTUUECKON OUCCOLMAIMY BEIIeCTB B pacTBopax. TeopeTuMuecKkue 3HAHMUSI pacCMaTPUBAIOTCS Ha



OCHOBE SMIIMPUYUECK!M TIOJYUYEHHBIX M OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCSI MOC/I€IOBATEIbHO OT OZHOTO YPOBHS K IPYTOMY, BBITIOJHSS QYyHKIMMU
OOBbSICHEHNS ¥ TPOrHO3MPOBAHMS CBOMCTB, CTPOEHMSI ¥ BO3MOSKHOCTEN MPAKTUUYECKOTO MPUMEHEHMS U ITOJTyYeHNS M3y4aeMbIX BeIeCTB.

Takas opraHmsainys ComepskaHus Kypca CIOCOOCTBYET IpPeNCTaBJIEHMIO XMMMWYECKON COCTAaBJISIONIE) HAYYHOM KapTUHBI MMpa B JIOTMKE €€
CUCTEMHOM TIpUpoAbl. TeM caMbIM 06ecreunBaeTcs BO3MOKHOCTb (D OpMMPOBaHMS Y OOYYAIOIIMXCS IIEHHOCTHOTO OTHOIIEHMSI K HAYYHOMY 3HaHUIO U
MeToJaM IO3HaHMs B Hayke. BaykHO Takke 3aMeTUTh, YTO OCBOEHME COMIepsKaHMsI Kypca ITPOUCXOIUT C IIPUBJIEUEHEM 3HAHMII U3 paHee M3yYeHHbBIX
KypcoB: «OkpysKkaroimin mup», «buosorus. 5— 7 kimaccei» n «dusuka. 7 Kmace».

LEJIN N3YUEHUSA YUYUEBHOTI'O ITPEIMETA «XUMWS»

K HampaB/ieHnIo mepBOCTEIIEHHON 3HAYMMOCTY TIPU peanm3aluy oOpa3oBaTeSbHbIX (QYHKIMI IpeamMeTa « XUMMUS» TPAgUIMOHHO OTHOCST
dbopMMpoBaHMe 3HAHMII OCHOB XMMMYECKOM HAayKM KakK 00JIaCTM COBPEMEHHOT'O eCTeCTBO3HAHMSI, MPAKTUUECKON AesITeJIbHOCTM 4YesIOBeKa M Kak
OJIHOTO M3 KOMITOHEHTOB MMPOBOM KYJIbTYphI. 3aaua IpeaMeTa COCTOUT B GOPMUPOBAHUM CUCTEMBI XMMMUUECKMX 3HAHUI — Ba)KHENIMX (aKTOB,
MIOHSITU, 3aKOHOB UM TEOPETUYECKUX ITOJIOXKEHUIA, MOCTYITHBIX OOOOIIEHNI MMUPOBO33PEHUECKOTO XapaKTepa, SI3bIKa HAayKu, 3HAHUI O HAyYHBIX
MeTofaX M3y4YeHMs] BEIIeCTB M XMMMUUECKMX Peakiyil, a Takke B (GOPMMUPOBAHUM U PA3BUTUM YMEHMI U CIIOCOOOB [ESTEIbHOCTH, CBSI3aHHBIX C
TJIaHVPOBaHMEM, HAOJTIOIeHEM U ITPOBEAEHNEM XMMINYECKOTO SKCIIEpMMEHTa, COOTIOAeHEM TTPaBII 6€3011acHOro O6paIleHNsI C BEIeCTBaMy B T10-
BCEIHEBHOM KM3HN.

Hapsigy ¢ aTuMm 11e711 u3ydeHus mpeaMeTa B IporpaMMe YTOUYHEHBI ¥ CKOPPEKTMPOBAHBI C YUETOM HOBBIX IIPUOPUTETOB B CHCTEME OCHOBHOT'O
ob1iero o6pasoBanusi. CerogHsi B 06pa3oBaHuy 0co060 3HAUMMOM MPU3HAETCS HAMPABJIEHHOCTb OOyUYeHMs Ha pa3BUTHE M CAMOPAa3BUTHE JTIMYHOCTH,
dbopmupoBaHNe e€ MHTe/UIeKTa U 001el KyJabTypbl. OOyueHre YMEHMIO YUUTHCS M MPOJOJIKATh CBOE 0Opa3oBaHMe CaMOCTOSITEIbHO CTAHOBUTCS
OIHO U3 BaKHEMIINX PYHKIMIA YUeOHBIX ITPEIMETOB.

B cBs13u ¢ 3TUM Ipy M3yYeHUM TIpeaMeTa B OCHOBHOM IITKOJIe JOMMHUPYIOIIee 3HaUeHe Mproodpesy Takue 1ejin, Kak:

e (hopMupOBaHNME MHTEUIEKTYaJbHO Pa3BUTON JIMYHOCTU, TOTOBO K CaMOOOPa30BaHMIO, COTPYIHNUECTBY, CAMOCTOSITEJTbBHOMY ITPUHSITUIO

peleHnii, ClTOCOOHOM aJarTUPOBAaThCS K OBICTPO MEHSIIOIIMMCS YCJIOBUSIM JKU3HU;

®  HampaBJIEHHOCTb OOYUYEHMS Ha CUCTEMATUYECKOe MPMODIIeHe YUaIMXCsI K CAMOCTOSITe/TbHOM TTO3HABATEIbHOM JIeSITeJTbHOCTY, HayYHBIM
MeTO/aM TMO3HaHMs, GOPMUPYIOIIMM MOTUBAIMIO M Pa3BUTHE CIIOCOOHOCTEN K XMMUM;

e obecrieueHue YCJIOBUI, CIIOCOOCTBYIONIMX MPUOOpPETEeHNIO OOYyYalolMMUCS OIbITa Pa3sHOOOpAa3HOM [esITeJIbHOCTM, TIO3HAHUS U
CaMOITO3HAHMsI, KJIIOUEBBIX HABBIKOB (K/IIOUEBBIX KOMIIETEHIINI), MMEIOIIMX YHMBEpPCAaJbHOE 3HaueHue [JIST pas3/IMUHbIX BUIOB
IesTeTbHOCTY;

e  (opmupoBaHMe yMeHUI OOBSICHATH M OIEHMBATDb SIBJIEHMS OKPY’KAlOIero Mypa Ha OCHOBAHMM 3HAHUM U OIbITA, IOJYUYEHHBIX IPU
U3yUYEeHUU XUMUN;



e (dopmupoBaHMe Yy OOYYAIOIIMXCS TYMAaHUCTMUECKUX OTHOLIEHMI, TMOHUMAHUS IE€HHOCTY XUMUUECKMX 3HAHWI JIJIs1 BBIPAOOTKMU
9KOJIOTMYECKH 1e/IeCO0OPA3HOTO MOBeJeHNsI B ObITY U TPYIOBOM AESITeIbHOCTU B IeJISIX COXPaHEeHMsI CBOErO 3[0POBbsI U OKpYKarolllein
TIPUPOIHO Cpebl;

®  DasBUTME MOTMBALMM K OOYYEHMIO, CIIOCOOHOCTEN K CaMOKOHTPOJIIO ¥ CAaMOBOCIIMTAaHMIO Ha OCHOBE YCBOEHMSI OOIIeYesIOBEYECKMX
IIEHHOCTEN, TOTOBHOCTM K OCO3HAHHOMY BbIOOPY MPOGMJIS ¥ HANlPaBJAEeHHOCTM AAIbHENIIIEro 00yueHus.

MECTO ITPEIMETA B YUEBHOM IIJIAHE

B cucreme ob1iero o6pasoBanust « Xumusi» MpusHaHa 00s13aTeTbHbIM YUE€OHBIM ITPEIMETOM, KOTOPBIN BXOIUT B COCTAaB IMPEIMETHOM 06JIacT
«EcTecTBeHHO-HayYHbIE TIPEIMETHI».

YuebHBIM IIJTAaHOM Ha €€ m3ydeHue oTBemeHO 170 yueOHBIX yacoB Ha ABa rojga oOydyeHuss — 3 4 B Hememto B 8-M u 2 u B 9 kimacce
COOTBETCTBEHHO.

s Kaskgoro KJjacca MpeayCMOTPEHO pe3epBHOe yueOHOe BpeMsl, KOTOPOe MOSKET ObITh MCIIOJIb30BAHO YYaCTHMKAMM 0OpPa30BaTeIbHOTO
mporecca B LeiaX (HOpMMPOBAHMS BapMaTMBHONM COCTaBJISIIONIEN COMEepsKaHusI KOHKPeTHOM paboueir mporpamMmbl. [Ipm sTom ob6si3aTesbHast
(VHBapMaHTHAsT) YaCTb COAEP’KaHMS MpeaMeTa, YCTaHOBJIEHHAsI IPMMEpPHONM paboueii MporpaMMoin, ¥ BpeMsi, OTBOAMMOE Ha e€ M3ydeHue, TOJIKHbI
OBITb COXpaHEHBI MOJTHOCTHIO.

COJEP)XAHUE VUHEBHOI'O ITPEIMETA «XUMHWSI»
8 KJTACC

IlepBoHauaJbHble XMMUUECKME TIOHITUS

[Tpeogmer xuvum. Ponb Xumum B KM3HM 4YesioBeKa. Tesa M BerlecTBa. Dusnyeckue CBOMCTBA BeEIIECTB. ArperaTHOe COCTOSIHME BeIleCTB.
[ToHsaTue o MeTomax MO3HAHUS B XMMUM. XUMMUS B CMCTeMe HayK. YncTbie BerecTBa 1 cMmecu. CriocoObl pasfiesieHnsi CMeCeid.

ATOMBI ¥ MOJIEKYJIbI. XMMUYecKue 3jieMeHTbl. CUMBOJIbI XMMUYECKMX 3JIEMEHTOB. IIpocTbie U CI0KHBIE BeIeCcTBa. ATOMHO-MOJIEKYJIIPHOE
yueHmue.

Xumvnueckast Gopmysia. BaJleHTHOCTh aTOMOB XMMMYECKMX 3JIEMEHTOB. 3aKOH ITOCTOSTHCTBA cocTaBa BellecTB. OTHOCKUTE/IbHAsE aTOMHas
Macca. OTHOCHKTeNIbHAsT MOJIEKYJIsSIpHast Mmacca. MaccoBast 10151 XMMUYEeCKOTO 3JIeMeHTa B COeITHEHUNA.

@dusnueckyue M XMMUYECKue sBJIeHMs. XUMUYecKas peakuys ¥ eé Mpu3Haku. 3aKOH COXpPaHEHMs MacChl BEleCTB. XMMUYECKUE ypPaBHEHMS.
Knaccudukanmys xummnuecknx peaxkimii (CoeIMHeHNs], pasioske s, 3aMelleHNst, 0OMeHa).

Xumuueckull skchepumeHm: 3HAKOMCTBO C XMMMYECKON IIOCYIOi, C IpaBwiaMy padbOThl B JjiabopaTopuy M IpuEéMaMy OOpallleHus C Jia-
6opaTOpHbIM OOOPYIOBaHMEM; M3yUeHMe U OmucaHue (Gu3nuecKux CBOMCTB OOpas3IOB HEOPraHMUYECKUX BeIeCTB; HaOIoaeHne GUsMUeCcKux



(n1aByieHMe BOCKa, TasiHMe JibJla, PacTUpaHMe caxapa B CTYIIKe, KUIIeHMe M KOHJEeHCalMs BOAbI) U XMMUYECKMX (FOpeHMe CBeuM, IIpOKalMBaHye
MeIHOM IPOBOJIOKM, B3aMMOJENCTBME MeJla C KUCJIOTOM) SIBJIeHMii, HabJIo[eHue ¥ OMucaHue IMPU3HAKOB IPOTeKaHMsT XMMUYECKUX DeaKLuit
(pasnoykeHue caxapa, B3aMMOJEICTBMEe CepHOI KUCJIOThI C XJIOPUIOM Gapusi, pasyoskeHue ruaporeuaa Mean(1l) mpu HarpeBaHuy, B3auMOIeCTBIE
xesne3a ¢ pactBopom comu menu(lIl)); nsyuenme crnocoboB pasfeneHus cMeceii (C MOMOILIBIO MarHuTa, GuIbTpoBaHNe, BblTapUBaHNe, JUCTUILISINS,
xpomarorpadusi), MpoBeieHe OUUCTKY TIOBAPEHHOM COJM; HabJIIO/IeHe U ONMcaHue Pe3yJbTaTOB MPOBeNeHNs OIbITa, M/UTIOCTPUPYIOLIEro 3aKOH
COXpaHeHMsI MacChl; CO3LaHye MOZesiell MOJIeKYJI (IIapOCTeP KHEBBIX).

Baskueriiime npeacraBuUTe/IMM HEOPraHn4vYeCKnx BelIeCTB

Bo3myx - cmech rasoB. CocraB Bo3gyxa. Kuciopon - sjsemMeHT u mpocToe BelllecTBO. HaxokmeHue Kucjopoma B npupope, Gusndeckne u
xuMmuueckue cBoicTBa (peakuuu ropenms). Oxcunbl. Ilpumenenme kucimopoga. Crocobsl mosiyyeHMs] KuUCIoOpoda B JjlabopaTopum U
npombIliuieHHOCTU. KpyroBoport kucinopoga B mnpupope. O30H — aioTporiHas MoauduKaims KMCcaopoma.

TernmoBoy 3pdeKkT XMMMUUeCcKoi peaklyy, TePpMOXMMMUUYECKMe ypaBHEHUs, 9K30- M JHJOTepMuueckue peakiyu. TOIJIMBO: Yroib U MeTaH.
3arpsisHeHMe BO3[yxa, yCusaeHue nmapHukoBoro addexTa, pa3pyllieHye 030HOBOT'O CJIOSI.

Bomopon - snemeHT 1 mpocTtoe BeliecTBO. HaxoskmeHue Bomopoma B Ipupoze, Gusmuueckue U XuMMuyeckue CBOVCTBA, IPUMEHEHMe, CIIOCOObI
noyyenusi. KuciaoTel u conm.

KomuectBo BemectBa. MoJsib. MoJigpHast Mmacca. 3akoH ABOrazpo.

MonsipHbIit 06BEM ra3oB. PacyéTsI 110 XMMUYECKMM YPAaBHEHMSIM.

®dusnueckue cBoOVCTBA Boabl. Boma kak pactBoputesb. PacTBopsl. HachilieHHbIe ¥ HEHACHIIIIEHHbIE pacTBOpPbl. Pacmeopumocms seujecme 6
gode (yueOHbII MaTepuasl U3yyaeTcsl, HO He BHIHOCUTCSI Ha MPOMEKYTOUHYIO M UTOTOBYIO aTTecTalmio). MaccoBas [oJis BellleCTBa B pacTBOpe.
Xumuyeckne cBoiicTBa Boabl. OcHoBaHMs. Ponb pacTBOpoB B Mpupoje M B >KU3HU uesoBeKka. KpyroBopoT Boabl B mpupone. 3arpssHeHue
MpUPOAHbIX BoM. OXpaHa 1 OUMCTKa MPUPOAHBIX BOJ.

Knaccudukaims Heopraumueckux coenmnHenmnin. Okeuapl. Knaccudukaims okeuaoB: comeobpasytoliye (OCHOBHbIE, KMCIOTHbIE, ambOoTepHbIe)
u Hecojieobpasyromme. HomeHk/IaTypa okCuaoB (MeKIyHApoOaHast M TpuBMasibHas). Dusnueckme M XMMMUUECKME CBOVICTBA OKCUMAOB. [losyuenne
OKCHJIOB.

OcHoBanmsa. Kiaccuduranmss ocHOBaHMM: IIEJIOYM UM HepacTBOpPUMbIe OCHOBaHMS. HomeHkiaTypa OCHOBaHUM (MeKOyHapomHasi U
TpuBUaIbHas). Pusmueckme 1 XMMMIECKMEe CBOCTBA OCHOBaHMIA. [ToryueHne ocHOBaHMIA.

Kucnotst. Knaccudukarmsa kucior. HomeHnknatypa KUCIOT (MeKIyHapoOAHast U TpuBMasibHast). Dusmueckye 1 XMMuyeckye CBOMCTBA KUCIIOT.
Pap akruBHOCTM MeTayuioB H. H. Bekerosa. I[losyuenne kucor.

Comu. Homenkiatypa cosieir (MesKIyHapoaHast M TpUBUAIbHAS).



®dusnueckue 1 XMMUYECKMe CBOVCTBa coseit. [TomyuyeHue coseit.

['eHeTMueckast CBSI3b MEKIY KJIaCCaMy HEOPTaHMYECKUX COeTMHEHMIN.

Xumuueckuil 3KcnepumeHm: KayeCTBEHHOe OIlpelesieHue coiepykaHus KUCIOpoAa B BO3Ayxe; IOJydyeHue, coOMpaHue, paclo3HaBaHME U
M3yueHyre CBOJVICTB KUCJIOpPOAa; HaO/IofeHMe B3aMMOMIENCTBMUSI BEIeCTB C KUCJIOPOAOM M YCIOBMS BO3HMKHOBEHMSI M IIpeKpallleHusT TOpPeHMs
(oskapa); O3HaKOMJIEHMe C oOpasiaMy OKCUIOB M OMMCaHMe MX CBOMCTB; IMOJyYeHue, coOMpaHue, pacro3HaBaHye M M3ydeHMe CBOVCTB BOIOPOIA
(ropenue); B3ammopeiicTBue Bopopoma ¢ okcuaom Menu(Il) (Bo3sMOKHO MCIIONb30BaHME BUIeOMaTepuasioB); HabJomeHMe oOpas3IoB BeIeCTB
KOJIMYeCTBOM 1 MOJIb; MCC/IeIOBaHMe OCOOEHHOCTEl PacTBOPEHMs BEIeCTB C Pas3JIMUHOM PpacTBOPMMOCTBIO; MPUTOTOBJIEHNME PACTBOPOB C
ornpeneeHHOM MacCOBOM OJIEM paCTBOPEHHOTO BEIECTBA; B3aMMOIEIICTBIE BOABI C MeTa//IaMM (HATpMeM U KasbliyeM) (BO3MOYKHO MCIIOJIb30BaHME
BMJIeOMAaTePHasIOB); OINpee/ieHre PacTBOPOB KUCJIOT U ILEJ0Yell C MOMOIIbI0 MHAMKATOPOB; MCC/IelOBaHMe 00paslioB HEOPraHMYECKUX BEIeCTB
pas/IMUHbBIX KJIACCOB; HAO/IIOAEHMe M3MEeHEeHMs] OKPAacKM MHAMKATOPOB B PacTBOpaxX KUCJIOT U IeJIovueil; u3ydyeHue B3aumoaeictBus okeuaa meny(Il)
C pacTBOPOM CEpHOV KUCJOThI, KMCJIOT C MeTa//laMM, peakiuii HeTpaiu3aluy; MOJydyeHMe HepacTBOPMMbBIX OCHOBAHMI, BBITECHEHME OIHOIO
MeTaJlJla IPYTUM U3 pacTBOpa COJIM; pellieHle SKCIIepUMEeHTaIbHbIX 3a/1a4 [0 TeMe «BaskHellIye K/1acChl HeOPraHMYeCKMX COeIMHEHMIN».
ITepromnueckuii 3akoH u Ilepmommueckass cucrema xmummueckux snementoB [I. M. Menpeneesa. CrpoeHne aTomMoB. XuMudeckas

CBs13b. OKMC/INTE/IbHO-BOCCTAHOBUTEIbHBIE peaKkunumn

[TepBble MOMBITKY KaacCUUKAIMM XUMUUECKUX 3JIEMEHTOB. [TOHATHE O Ipynmax CXOAHBIX 3JIEMEHTOB (ILIeJIOYHBbIE U IEeTI0YHO3EeMeTbHbIe
MeTaJlIbl, FaJIOT€HbI, MHEPTHBIE Tra3bl). DJIEMEHTbI, KOTOpbIe 00pa3yioT aM(dOTepHbIE OKCUIBI Y TUIPOKCHUIBI.

IMepuomuueckuii 3akoH. Ilepuomnueckast cucreMa xummueckux sjaeMmeHToB [I. M. MenpeneeBa. KopoTkomepuonHas ¥ AJIMHHONEPMOIHAS
dopmbl Tlepuomnueckont cucreMbl xummdeckux snemeHnToB . V. MenpgeneeBa. [Tepuonbl u rpymmbl. @uU3nvecknii CMbIC MOPSIKOBOIO HOMepa,
HOMEpOB ITepMoa ¥ IPYIIIIbI JIEMEeHTa.

Crpoenne aromoB. CocTaB aTOMHbIX simep. V3orombl. DjeKTpoHbl. CTpoeHMe 3JIEKTPOHHBIX 000JIOUEK aTOMOB MepBbIX 20 XMMUUECKUX
anemeHTOB [lepuonuueckoii cucremsl [I. . MeHpeneeBa. XapakKTepUCTHUKa XMMMUYECKOT'O 3/IeMEHTa 110 ero MoJIoskeHuto B [lepuoauyeckoii cucreme
.. Meupeneena.

3aKOHOMEpPHOCTM M3MEHEHMS paauyca aTOMOB XMMMYECKMX 3JIEMEHTOB, META/UIMUECKUX M HEMEeTa/UIMYECKMX CBOMCTB IO TpymIIaM U
nepmopaM. 3Hauenne [lepmommueckoro 3akoHa M Ilepmommyeckoi CUCTEMbI XMMUUYECKUX 3JEMEHTOB IJjIs1 pa3sBUTHUS HayKu M mpaktuku. 1. U.
MeHpenieeB — YUEHbIN U TPasKIaHNH.

Xumndeckas cBsi3b. KoBasieHTHast (TIOJISIpHAs ¥ HETOJISIpHAsI) CBSA3b. DJIEKTPOOTPUIIATETbHOCTb XMMUYECKMUX 371IeMEeHTOB. VIOHHasI CBSI3b.

Crenedp okucieHus. OKUCINTETbHO-BOCCTAHOBUTEIbHbIE peakuuy. IIpoliecchl OKucieHuMss M BoccTaHOBjieHus. OKUCIUTEIM U BOC-
CTaHOBUTEJIN.



Xumuueckuii 3kchepumenm: V3ydeHue 0OpPasIOB BEIIECTB METALIOB ¥ HEMETAJIOB; B3aMMOJENCTBME T'MAPOKCHUIA IMHKA C PacTBOpaMu
KUCJIOT ¥ IIeJIoYeii; MpOBeHEeHMe OIbITOB, WUIIOCTPUPYIOUMX IIPUMEPbI OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuili (ropeHue, peakuyn
pas3JIOKeHMsl, COeIVHEHMST).

MeknpeaMeTHbIE CBS3U
Peaymsanmsi MeXIMpeIMETHbIX  CBSI3eM TIpU  M3y4YeHUM XUMMM B 8 Kjlacce OCYILECTBJISIETCS yepe3 MCIOJIb30BaHMe KaK OOIIMX ecTe-

CTBEHHO-HAYYHbBIX MTOHSTUN, TaK U TIOHSITUN, SIBJISIIOIIMXCSI CUCTEMHBIMU JIJISI OTJI€/TIbHBIX ITPEAMETOB €CTECTBEHHO-HAyYHOrO IMKJIA.
OO61re ecTeCTBEHHO-HAy4YHbIE TIOHSITUSI: HAay4yHbIM (PakT, TUIIOTe3a, TeOpus, 3aKOH, aHaJIU3, CUHTe3, KaaccuduKaiys, MepuoANYHOCTD,
HabJTIoIeHe, SKCIIePMMEHT, MOIeJIMPOBaHNE, U3MEPEeHMe, MOIEeb, SIBJIEHNE.
®usuka: marepusi, aTOM, 3JIEKTPOH, IPOTOH, HEMTPOH, MOH, HYKJMI, M30TOIbI, PaJAMOaKTMBHOCTb, MOJIEKYJIa, 3JEKTPUYECKUII 3apsi,
BellleCTBO, TeJIO, 00bEM, arperaTHOe COCTOSIHME BellleCTBa, ra3, pusndeckye BeJIMUMHbI, eIVHULIbI U3MepeHls, KOCMOC, IIJIaHeThl, 3B€3bl, CoJTHIIe.
buonorust: porocuuTes, gpixanne, 6mocdepa.
['eorpadus: atmocdepa, ruapocdepa, MuHepaibl, TOPHbIE IIOPOIbI, ITOJIe3HbIE MCKOIIaeMble, TOIIMBO, BOIHbIE PECYPCHI.

9 KJTACC
BelliecTBo 1 XxyMmuuecKkass peakiims

IMepuonuueckuii 3akoH. Ilepuomuueckas cucrtema xummueckux sjaemeHtoB [I. 1. MenpgeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTUM B
M3MEHEHUM CBOJMCTB XMMMUUECKUX 3JIEMEHTOB MEePBbIX TPEX MEPUOIOB, KaIus, KaAbLMSI U UX COeIMHEHMII B COOTBETCTBUM C TOJIOKEHEM 3JIEMEHTOB
B [Tepuonnyueckoi1 cucTeme 1 CTPOEHMEM X aTOMOB.

CrpoeHne BellleCTBa: BUAbI XMMMUUECKOM CBS3M. TUIBI KPUCTAIMUECKUX PEIIETOK, 3aBUCMMOCTb CBOJVCTB BeIeCTBA OT THUIIA KpU-
CTaJUTMYECKOV PELIETKM ¥ BUIa XMMUUECKOM CBSI3M.

Knaccudmkanms u HOMEHK/IATypa HeOpPraHMYeCKUX BellecTB (MEXAyHAaponHas ¥ TpUBMaIbHAsi). XMMUUYECKME CBOMCTBA BeILECTB,
OTHOCSIINUXCS K Pa3/JIMUHBIM K/IaCCaM HEOPraHMUeCKMX COeIVHEHNI, TeHeTYeCKasl CBSI3b HeOPraHMUeCKIX BeIleCTB.

Knaccudmkanmst XumMmuueckux peakiyil 0 PasaMyHbIM MpM3HaKaM (TI0 YMCIY UM COCTaBYy YYaCTBYIOIIMX B PEaKIMM BEIIECTB, IO TEIJIOBOMY
3¢ddexTy, 0 U3MEHEHUIO CTEIIeHel OKUCIEHUST XMMUUYECKUX 3JIEMEHTOB, 10 0OPaTMMOCTH, IO YYaCTUIO KaTaau3aTopa). DK30- U SHIOTEpMUUECKUe
peakuum, TepMOXMMMUYeCKre ypaBHEeHN .

[TousTe O CKOpOCTH XMMMUECKOV peakuuy. IToHaTHEe 06 06paTMMBIX M HEOOPAaTUMMBbIX XMMMUYECKUX peakuysxX. IToHSITMe O rOMOreHHBIX U
reTeporeHHbIX peaKIuiIx. Iousmue o XxXumuueckom pasHosecuu. CDaKmopbl, ejlusouue Ha CKopoCmb XLlMLlHECKOI:lJ peakuuu u nojoHceHue

XUMUUYECKO20 pasHosecCusl.
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OKMCIUTETbHO-BOCCTAHOBUTE/IbHBIE peaKIlii, 3JIeKTPOHHbBIN OGalaHC OKMCIUTEIbHO-BOCCTaHOBUTENIbHON peakuyy. CocTaBiieHue ypaBHEHUI
OKMCJIUTEIbHO-BOCCTAHOBUTEJIbHBIX PEaKILMI C MICIIOIb30BaHMEM METO/Ia 3JIEKTPOHHOIO GajiaHca.

Teopust 37EKTPOIUTUYECKON OUCCOLMAINN. OJIEKTPOJUTBI U HedJIeKTposnThl. KaTuoHbI, aHMOHBI. MexXaHU3M OMCCOLMAIMM BEIecTB C
PasJIMYHBIMMY BUIAMM XUMudeckoii csisu. Crenenb aucconyanyy. CuibHbIE U cJ1aOble 3JIeKTPOJIATHI.

Peakuiym noHHOro oOMeHa. Y CJIOBMSI ITPOTEKaHMsI peakInii MOHHOT'O OOMeHa, TIOJIHbIE U COKPAIllEHHbIe MOHHBbIE ypaBHeHMS peakuyii. CBOMCTBa
KICJIOT, OCHOBAHMI U COJIEN B CBETE MPeACTaBIeHN 00 3JIeKTPOIUTIUUYECKON nuccoumanny. KauecTBeHHble peakuyy Ha MOHBL. Tlousamue o 2udponuse
coneii.

Xumuueckull sKkcnepumeHm: O3HAKOMJIEHME C MOMEISIMM KPUCTAUIMUECKUX PEeIIETOK HEeOpPraHMYeCcKuX BeIeCTB — MEeTa//IOB M HeMeTa/l/IOB
(rpadura M asmasa), CJAOXKHBIX BeIeCTB (XJIOpUIA HaATpus); MCCIeIOBaHME 3aBUCUMMOCTM CKOPOCTM XMMMUYECKONM peaklyy OT BO3IeCTBUS
pas/IMuUHbIX (PAKTOPOB; MCCIENOBaHMe 3JIEKTPOIPOBOSHOCTY PACTBOPOB BEILECTB, MpoIlecca AMCCOLMALMM KUCTIOT, IejIoueil U cojieli (BO3MOSKHO
MICIIOJIb30BaHMe BUIEOMAaTepPMasioB); MPOBEeNEeHMEe OIbITOB, WIIIOCTPUPYIOIIMX MPU3HAKM IIPOTEKaHMSI peaKkLuii MOHHOro obMeHa (oGpa3oBaHMe
ocajzka, BbIIeJIeHue rasa, oOpa3oBaHMe€ BO[Ibl); OIBITOB, MJUIFOCTPUPYIOLIMUX IPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakluil (TopeHue,
peakIy pasiokeHusl, COeAVHEHNs); pacllo3HaBaHe HeOPraHNYEeCKNX BEIeCTB C MMOMOIIbI0 KaUeCTBEHHBIX PEaKLMi1 Ha MOHBI; PellleHne SKCIepu-
MEHTaJIbHbIX 3a7a4.

HemeTa/ibl 1 X coeIyHEHUS

O6r1as xapakTepucTuKka rajgoreHoB. OCoO6eHHOCTM CTPOEHMSI aTOMOB, XapaKTepHble cTereHy okucaeHus. CTpoeHne u GpusnMdyecKkre CBOMCTBA
MPOCTBIX BEIECTB — TaJOT€HOB. XMMMYECKME CBOMCTBA Ha IIpuMepe XJopa (B3aMMOIENCTBME C MeTa/lylaMy, HeMeTa/UlaMy, IIeJIOYaMu).
Xnoposogopon. CosisiHast KUCIOTa, XMMUUYECKNe CBOMCTBA, MOJIyueHue, puMeHeHne. [lelicTBue Xjiopa ¥ XJIOPOBOJAOPOa Ha OpraHM3M 4YeJIoBeKa.
BaskHerime XJI0pUIbl U UX HAXOXXIEHUEB IIPUPOZE.

O61as xapakTepucTuka 3;1eMeHToB VIA-rpyrmbl. OCOGeHHOCTM CTPOEHMSI aTOMOB, XapaKTepHbIE CTEIIeHN OKMCTIeHNS.

Crpoenne u (usmuyeckue CBOMCTBA IPOCTHIX BEIIECTB — KUCJIOPOAA M cepbl. AJIJIOTPOIHbIe MOAMGUKALIMKA KUCIOPOAa M Cepbl. XUMUUECKUE
cBovicTBa cepbl. CepoBOOOPO, CTpOeHMe, husMUecKre M XxuMmnieckme cBorctBa. OKCHUIbl cepbl KaK MPeACTaBUTENN KUCIOTHBIX OKCumoB. CepHast
KUCJI0Ta, usmueckme M XMMMUUecKme CBOMCTBa (0OIIMe KakK MpeICTaBMUTeIs KjIacca KMCIOT U crienubuueckme). XuMUIecKme peakiyu, Jieskallye B
OCHOBE TIPOMBIIIIJIEHHOTO CITOCO0a MOJTyYeHusT cepHOM KucaoTel. [Ipumenenme. Conmy cepHOM KMUCJIOTHI, KAUeCTBEHHAsT peaklysl Ha CyJb(haT-MOH.
HaxoskmeHne cepbl M €€ cOeAVHEHMI B Tpupojae. XMMMUUECKOe 3arpsisHeHMe OKpPYIKalollleil Cpefbl COeIMHEHUSMU cepbl (KUCJIOTHbIE IO,
3arpsisHeHye BO3lyxa ¥ BOJOEMOB), CITOCOObBI ero MpegoTBpalleHMsl.

O6rias xapakTepucTuka 3jieMeHTOB VA-Tpytinbl. OCOGEHHOCTM CTPOEHMSI aTOMOB, XapaKTepHble CTeNeHM OKMCIeHMS.

A30T, pacrpocTpaHeHe B Ipupoje, pusndeckue 1 xummuueckue cBoictsa. Kpyropopor asora B npupopae. AMMIUaK, ero dusmuueckme u Xxummuueckme
11



CBOJNCTBA, MojyueHue u npumeHeHme. Comm aMMOHMS, UX GU3NYeCKue M XMMMUUECKue CBOVCTBa, MpuMeHeHMe. KauecTBeHHas1 peakuysi Ha MOHbI
aMMOHMSI. A30THasI KMCJIOTa, e€ ToyydeHne, Gpusmdyeckme M XMMMUUECKe CBOMCTBa (00IMe KaK MpeACcTaBUTENIsT Kacca KUCIOT U CrelybuuecKue).
VM cronb30oBaHMe HUTPATOB M COJIEN aMMOHMSI B KAUeCTBe MUHEPAIbHBIX yI0OpeHnii. XMMUUYECKOe 3arpsi3HeHre OKPY’KaroIel Cpeibl COeqMHEHNSIMU
asora (KMCJIOTHbBIE AOKIN, 3arpsI3HEeH)e BO34yXa, TIOUBbI ¥ BOJOEMOB).
®docdop, autorpornHble Mmoaudbmkanum dhocdopa, pusndyeckne u xummueckue cpoiictsa. Oxkenn dhochopa(V) u dochopnast kuciora, Gusndeckne u
XUMMYECKME CBOMCTBA, rmojrydyeHne. Vcrnonb3oBanne dhocdaToB B KaueCcTBe MUHEPATbHbIX YI0OPEHNA.

O6mas xapakTepucTtuka 31emeHToB [V A-rpymmbl. OCOGEHHOCTM CTPOEHMST aTOMOB, XapaKTepHbIe CTEIIeHN OKUCIEHNS.
Yrnepon, a;utoTpornHble MoAMUKAIM, pacIipoOCTpaHeHMe B IpKU- pofe, husmueckme 1 XuMmudeckme cBomctsa. Ancopbims. Kpyrosopor yriiepona B
npupoge. Okcuapl yriepoma, ux Qusuueckue ¥ XUMUUYECKME CBOWMCTBA, MAEMCTBME HA >KMBbIE OPraHM3MbI, MOJIyYeHME U TpUMEHEHMeE.
OKoJsiornueckue mpobIieMbl, CBsI3aHHbIe ¢ okcuaoM yriepona(lV); runoresa ryio6ajbHOrO MOTEIJIEHMST KJIMMATa; TTapHUKOBBIN 3¢ deKT. YrosbHas
KUCJIOTa UM €€ comm, uX Guandeckue M XUMMUYEeCKue CBOJCTBA, TMoJiyyeHMe u TpuMeHeHue. KauecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
M crnonb3oBaHue KapOOHATOB B ObITY, MeIUIIMHE, TPOMBIIIUIEHHOCTM U CEJIbCKOM XO3SI/ICTBeE.
[TepBoHauasbHbIE TOHATUSI OO0 OpPraHMUYECKMX BeIIeCcTBaxX KaK O COeAVHEHMSIX yriepopa (MeTaH, 3TaH, STWJIEH, alleTWeH, 3TaHOJI, TJIVIEepPVH,
YKCyCHast Kucyiota). Mx cocmas u xumuueckoe cmpoerue. [ToHSITHE O OMOOTMYECKM BasKHBIX BEIIECTBAX: KMpax, O6esikax, yIrjieBoJax — U UX POJIn
B SKM3HM UejioBeKa. MamepuanbHoeeduHCcmaeo op2aHuueckux U Heop2aHu4eckux coeOuHeHul.
Kpemunii, ero ¢msmueckme M XMMMUUECKME CBOMCTBA, MOJydeHMe u npuMeHeHne. CoennHeHuss KpemMHus B npupone. OO1me mpencTaBieHus 0o
okcuze kpemuust(IV) un kpemuneBon kuciaore. CUIMKATBI, X UCIIOJb30BaHNe B OBITY, MeAUIIMHE, TTPOMBIIIEHHOCTU. BaxcHeliwiue cmpoumenvHole
mamepuanvl: Kepamuka, Cmekso, yemeHm, OemoH, cene3obemoH. IIpobremvl 6€30nACHO20 UCNONL308AHUS CMPOUMENBHBIX MAMEPUANIOs8 8
Nno8cedHe8HOU HCU3HU.

Xumuueckuii skcnepumeHm: UsydeHye o6pasiioB HEOPraHMYECKMX BEIECTB, CBOVICTB COJITHOM KUCJIOTHI; TPOBEIeH)e KaueCTBEHHbBIX PeaKInii
Ha XJIOPUA-VOHbI M HAOMIOAEHVEe TPU3HAKOB UX TMPOTEKAHMS; ONBIThI, OTpaskaroiye (Gusnueckue M XMMUYECKMe CBOVCTBA TaJIOTEHOB M UX
coenviHeHN (BO3MOSKHO MCIIOJIb30BaHME BUIEOMAaTEPHAIOB); O3HAKOMJIEHNe ¢ 0OpasiaMy XJIOPUAOB (TaJIOT€HMIOB); O3HAKOMJIEHME C OOpasiamu
ceppl U €€ coeduMHeHMsIMM (BO3MOXKHO MCITOJTb30BaHMe BUIEOMaTEpPUasoB); HaOIOeHMe Ipollecca OOYIVIMBAaHMS caxapa II0f, IeMCTBUEM
KOHIIEHTPMPOBAHHOM CEPHOM KUCJIOTBI; M3YUeHMe XUMMUUECKUX CBOVICTB pa30aBJIEHHOW CEPHOM KUCJIOThI, IIPOBEIEHMEe KaueCTBEHHOM peaklyUyu Ha
cynbdaT-MoOH ¥ HaOMIOfeHre MpU3HAaKa €€ IPOTeKaHMs; O3HaKOMJIeHMe C (UM3MYECKMMM CBOMCTBaMM as3oTa, ¢ochopa M UX COeTUHEHUN
(BO3MOSKHO MCIIOJIb30BaHMe BUAEOMaTepuasaoB), obpasiaMu a3oTHbIX U (OoCHOpHBIX YHOOpeHuit; MoaydyeHue, coOupaHue, paclio3HaBaHue U
M3ydyeHue CBOVCTB aMMMaKa; IMpPOBeeHMe KaueCTBEHHbIX peaklMii Ha MOH aMMOoHMsS U docdaT-MoH U u3ydyeHMe MPU3HAKOB UX IPOTEKaHMUS,

BSHMMOHEﬁCTBMe KOHI_IeHTpI/IpOBaHHOI‘/JI a30THOM KUCJIOTBI C MeIbIo (BOBMO)KHO VICITIOJIb30OBaHMe BI/I,ILeOMaTepI/Ia)'IOB); n3yuyeHue MOHEHEﬁ
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KPUCTA/UIMIECKMX PEIIETOK ajiMasa, rpadura, QysiepeHa; o3HaKOMJIEHME C TPOLIECCOM aacopOIMM PaCTBOPEHHBIX BEIIECTB aKTMBMPOBAHHBIM
YIJIEM M YCTPOVICTBOM IIPOTMBOrasa; IojiyueHue, cobMpaHme, paclio3HaBaHue U M3yUeHye CBOMCTB YTIJIEKMCJIOTO Ira3a; MPoBeleHe KaueCTBEeHHBIX
peakimii Ha KapOoHaT- ¥ CWJIMKAT-MOHbI M M3yUeHMe IMPU3HAKOB UX MPOTEKaHMs; O3HAKOMJIEHVE C MPOAYKIMEeN CUIMKATHOM MPOMBIIIIEHHOCTH;
pellieHre SKCIepUMeHTaIbHbBIX 3a/1au 10 TeMe « BaskHelille HeMeTasUIbl ¥ UX COeIVIHEHMSI».

MeTtaJsiibl ¥ X COeIVHEHUS

OO6mass xapakTepyuCTMKa XMMUYECKUX 3JIEMEHTOB — MEeTa/JIOB Ha OCHOBAaHUM UX TOJIOKeHMsI B Ilepmommyeckoir cucreme XUMMUECKUX
snemenToB [I. Y. MenpneneeBa u crpoenusi aromoB. CTpoeHue MeTa/uioB. MeTa/ummueckasi CBSI3b M MeTa/TMUeCKasi KPUCTA/UIMYECKasT PelIeTKa.
OJIEKTPOXUMUYECKUI DPSIZT HATIPSDKEHUI MeTa/lioB. Dusmueckue M XMMMUUYECKMe CBOMCTBA MeTa/uioB. OOIMe CIocoObl MOJTYyUYEeHUS] METaJIJIOB.
[ToHsATHE O KOPPO3UM META/IJIOB, OCHOBHbIE CITIOCOOBI 3alIMThI X OT KOoppo3uu. CriaBbl (CTadb, YyT'yH, JIOPATIOMUHNUI, OPOH3a) U UX IIpUMEHeHNe B
OBITY U MPOMBIIIJIEHHOCTH!.

[IlenouHble MeTasuibl: TMoOJOXeHMe B I[lepmopuueckoin cucreme xummueckux ayiemeHToB [I. V. MeHpeneeBa; cTpoeHue MX aTOMOB;
HaxoxzaeHue B mpupoge. dusmueckme U xXuUMMUUeckue CBOMCTBa (Ha MpumMepe HaTpus M Kamusi). OKCuabl M TUAPOKCUIbI HATPUSI U KaJusl.
[TprMeHeHMe IEJIOYHBIX METAJIJIOB M UX COeIVHEHMIA.

[llenouHo3eMeIbHbIE MeTajUIbl MArHuWil M KaJbliMii: IOjoXKeHKe B Ilepuommueckoin cucreMe xummueckux synemeHToB [I. M. MeHpesneeBa;
CTpOEeHMEe MX aTOMOB; HaxOXAeHMe B mpupope. Dusnveckue M XMMMUYECKME CBOMCTBA MAarHUSI M Kaiblivs. BaskHenIme cOeqMHEeHMUs KasIbIvst
(okcum, Tuaporeum, coyn). JKECTKOCTb BOMIbI U CIIOCOOBI €€ YCTPaHEeHNS.

AmoMunmit: mojioxkenue B Ilepuomnueckoir cucteme xuMmmuueckux sjaeMmeHToB /. V. MeHpeneeBa; cTpoeHue aToMa; HaXOsKIeHMe B IIPUPOIE.
dusnyeckue M XMMmUUecke CBOICTBa amtomMyHKs. AM@oTepHblie CBOCTBA OKCHUIA U TUAPOKCUIA aTFOMUHMS.

JKeneso: monosxkenue B Ilepnommnueckont cucreme xummueckux syemeHToB [I. M. MeHpaeneeBa; cTpoeHue aToMa; HaXOKIeHMe B IPUPOJE.
dusnyeckue U Xxummuecke cBoicTBa xkenaesza. Orcuabl, rugporenabt u conn kenesa(ll) n skenmesa(Ill), ux cocras, cBOCTBay MOJIyYeHNeE.

Xumuueckuil skcnepumeHm: O3HaAKOMJIEHMe C OOpasliaMM MeTa/UIOB M CIIaBOB, UX (U3MUECKMMM CBOMCTBAMM; M3YyueHME DPe3yJIbTaTOB
KOPPO3UM META/UIOB (BO3MOSKHO MCIIOJIb30BaHNE BIIeOMAaTePUaIOB), OCOOEHHOCTEN B3aMMOAENCTBYSI OKCH/IA KAJIbLIMS Y HATPUSI C BOJIOM (BO3MOXKHO
MCIIOJIb30BaHNe BUIEOMaTEPHAsIOB); MCC/IeIOBaHMe CBOMCTB JKECTKOM BOIbI; MpOIlecca TOPeHMsl skejie3a B KUCI0poe (BO3MOSKHO MCITOJIb30BaHMe
BUIEOMATEPMAJIOB); MPU3HAKOB IMPOTEKAHMSI KAUeCTBEHHBIX peakilMii Ha MOHbI (MarHms, Kajblius, aJTIOMUHMS, IIMHKA, kenesa(ll) u skemesa(lll),
menu(Il)); HaGmOmeHMe M oOmMMCaHME IIPOIECCOB OKpAaIllMBaHMS TUIAMEHM MOHAMM HaTpusl, Kajus U KaJblysl (BO3MOKHO MCITOJIb30BaHMeE
BUIeOMaTePHUasoB); UccaeqoBaHue aM(OTEepHbIX CBOVICTB I'MAPOKCHIA aTFOMUHMS U TUIPOKCHU/IA IIMHKA; pellleHye IKCITepUMEeHTATbHbIX 3a/1au IO Te-
Me «BaskHei1e MeTauibl U UX COeIUHEHUSI».
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XuMus ¥ OKpYsKalolas cpena

HoBble maTtepuasnbl M TexHosoruu. BelllecTBa M Marepuasbl B NMOBCEAHEBHOM >KM3HM 4YesioBeKa. XUMMS ¥ 300poBbe. Be3omacHoe uc-
TOJIb30BaHME BEIEeCTB M XMMUUYECKMX peakiuil B ObITy. [lepBasi moMoIlp Mpy XUMUYECKUX OXKOrax M oTpaBieHusIx. OCHOBBI 3KOJIOTMYECKOM
IPAMOTHOCTY. XMMMUECKOe 3arps3HeHMe OKpYy’Kawollen cpeabl (MpeaenbHast gomycTumasl KoHieHTpaimsi BemectB — I[IJJK). Ponb xumum B

PpelLLeHN) SKOJIOTUUECKUX ITPOOIeM.
[TpupomHbIe MCTOYHVKM YTIEBOAOPOAOB (YTOJIb, IPUPOIHbIN ra3, HedTh), MPOIYKThI X MTepepaboTKM, X POJIb B OBITY U IIPOMBIIITIEHHOCTH.
Xumuueckuil skchepumeHm: U3ydeHue o0pasoB MaTeprasoB (CTEK/IO0, CIJIaBbl META/IJIOB, TTOJIIMEPHbIE MaTEPUAJIbI).

MesknpegMeTHbIE CBSI3U

Peammsanmsi MeXXnpeaMeTHbIX CBSI3el IMpPU M3YUEHUM XMMUM B 9 Kjlacce OCYIeCTBIISIETCS Yepe3 UCI0JIb30BaHMe KaK OOIMX eCTeCTBEHHO-
HayYHBIX TTOHSITUI, TaK Y TTOHSTUIM, SIBJISTIOIIVXCSI CUCTEMHBIMU [IJI1 OTAEbHbIX ITPeMeTOB eCTeCTBEeHHO-HayUYHOr'0 11KJIa.

O61re ecTecTBeHHO-HayuHble TOHSATMS: HayuHbIM (aKT, TUIOTe3a, 3aKOH, Teopus, aHa/M3, CUHTe3, Kaaccudukaiys, MepuoANYHOCTb,
HabJtoieHe, 9KCIepMMeHT, MOJeaMpoBaHNe, U3MepeHne, Mofesb, SBjaeHne, TapHUKOBbIA 3(PdeKT, TexHoysorusi, Mmarepuaabl. Ousnuka: marepus,
aTOM, 3JIEKTPOH, ITPOTOH, HEMTPOH, MOH, HYKJIM, M30TOIIbI, PaAMOaKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKII 3a- PSifi, ITPOBOIHNUKM, TTOTYITIPOBOIHVKINA,
IU3IEKTPUKY, (HOTO3JIEMEHT,

Bell[eCTBO, TeJIo, 00bEM, arperaTHOe COCTOSIHME BellecTBa, ras, pacTBOP, PaCTBOPMMOCTh, KPUCTAJ/UTMUECKas PeIIETKa, CIIIaBbl, Gusnueckue
BEJIMYMHBI, eAVHULIbI U3MEePEeHMSs, KOCMMUUECKOoe IMPOCTPaHCTBO, IJIaHeThI, 3B€31bl, ComHIe.

buonorus: dotocuures, npixaHme, 6mocdepa, sKocuCTeMa, MUHEPAJTbHbIE yIOOPEeHMSI, MUKPOIIEMEHTbl, MaKpO3JeMeHTbl, MUTATebHbIe
BellleCcTBa.

I'eorpadusi: atmocdepa, ruapocdepa, MyuHepasbl, TOpHbIE TOPObI, TOJIe3HbIE UCKOIIaeMble, TOIIJIMBO, BOAHbIE PECYPCHI.

[TNMIAHUPYEMBIE PE3VYJIbTATbI OCBOEHUWSA VYEBHOI'O TIIPEOIMETA «XUMHSd» HA VYPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUSA

W3yuyeHne XuMMuy B OCHOBHOM IIIKOJI€ HANpaBJeHO Ha TOCTMKEeHME OOYYaloIIMMMCS JIMYHOCTHBIX, METAlpPeIMETHBIX M IpeIMEeTHbBIX
pe3yIbTaTOB OCBOEHMS YUeOHOTO IpeaMeTa.

JluunocmHule pesynbmamsot

JIMYHOCTHBIE pe3yJsibTaTbl OCBOEHMS IPOTrpaMMbl OCHOBHOTO OOIIero oOpa3oBaHMsI AOCTUTAIOTCS B XOAe OOYUYeHUS] XUMUM B €IMHCTBE
yuebHOM ¥ BOCMUTATEIbHOM HAesiTesbHOCTM OpraHmsanyy B COOTBETCTBUM C TPAAMUIIMOHHBIMU POCCUICKUMU COLMOKYJIBTYPHBIMU U TYXOBHO-

HPAaBCTBEHHbIMUM 1LIE€HHOCTSAMM, IPUHATBIMUA B O6LL[€CTB€ npaBmjaaMu ¥ HOPpMaMM IIOBe€OEeHUA U CHOCO6CTBYI-OT nponeccam CaMOIIO3HAaHMs,
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CaMODpPa3BUTHUA U cOoMaIin3alun 06yqafoumxcs[.
JIMyHOCTHBIE pe3yJibTaThbl OTPpa>KaroT CCI)OpMI/IpOBaHHOCTb, B TOM 4YMCJie B YaCTu:
ITaTproTHUYECKOIO BOCIIMTAHMUS
1) IeHHOCTHOT'O OTHOILIEHUS K OTE€YECTBEHHOMY KVYJIbTYPDHOMY, MCTOPMYECKOMY UM HAYYHOMY HacCJIeOnio, IMOHMMAHMSA 3HAYECHUSd XU-

MMYECKOM HAyKM B JKM3HU COBPEMEHHOI'O ODOIIEeCTBa, CTIOCOOHOCTY BJIAAETh JOCTOBEPHON MHGMOPMAIIMEN O MePeIOBbIX TOCTVDKEHUSIX U
OTKPBITUSIX MUPOBOI ¥ OTEUEeCTBEHHOV XMMUM, 3aMHTEPECOBAHHOCTY B HAYUHbBIX 3HAHUSIX 00 YCTPOMCTBE MMUpa 1 OOIIeCTBa;
["pakJaHCKOTO BOCIUTAHUS

2) MpeICTaBJIEHNUS O COUMATbHBIX HOPMaX U MpaBuIaX MEXJIMYHOCTHBIX OTHOIIEHNH B KOJIJIEKTMBE, KOMMYHMKATUBHOM KOMIIETEHTHOCTU B
OOIIIECTBEHHO I10JIE3HOM, YUeOHO-MCCIIeIOBATe/IbCKOM, TBOPUECKOM ¥ APYIUMX BUAAX OESITeJbHOCTM; TOTOBHOCTM K PasHOOOpasHOM
COBMECTHOM JIeITEJIbHOCTY TIPU BBITIOJIHEHMM Y4eOHBIX, MO3HABATEIbHBIX 337a4, BBHITOJIHEHUY XMMUUECKUX SKCIIEPMMEHTOB, CO3AaHUN
y4eOHBbIX TPOEKTOB, CTPEMJIEHUSI K B3aMMOIIOHMMAHMIO M B3ayMOIIOMOIIY B IIPOLIECCE 3TOM Y4eOHOM [eATeTbHOCTU; TOTOBHOCTU
OIIEHMBATh CBOE TIOBEIEHME ¥ IOCTYIKM CBOMX TOBApWUILEN C TMO3UIMM HPABCTBEHHBIX ¥ IMPABOBbIX HOPM C YYETOM OCO3HAHMS
MTOC/IEICTBUI ITOCTYIIKOB;

LleHHOCTV HaYYHOTO MO3HAHUS

3) MMPOBO33PEHUYECKUX TIPEICTaBAEHMII O BEIIEeCTBE M XMMMUECKOM peakiMu, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO DPas3sBUTHS

HayKM ¥ COCTaBJISIIOIIMX OCHOBY [IJIST MTIOHMMAHMSI CYIIIHOCTY HAyYHOV KapTUHBI MMUPA; MPeCTaBIeHMI 060 OCHOBHBIX 3aKOHOMEPHOCTSIX

PasBUTUST TPUPO[IbI, B3aUMOCBSI3SIX U€JIOBEKA C MTPUPOIHON CPEON, O POJIM XMMUM B TIO3HAHUM ITUX 3aKOHOMEPHOCTEN;

4) TO3HABaTEJIbHBIX MOTMBOB, HallpaBJIeHHbIX Ha IMOJIyUYeHMe HOBBIX 3HAHUI MO XUMUM, HEOOXOIUMbIX IJisT OOBSICHEHUS HaOJII0IaeMbIX
TIPOLIECCOB U SIBJIEHUIA;

5) MO3HAaBaTeJbHOM, MH(MOPMAIMOHHON M YMTATeJIbCKOWM KYJbTYPbl, B TOM 4MC/I€ HABbIKOB CaMOCTOSITEJIbHOM paboThl C YUeOGHBIMU
TEKCTaMM, CIIPaBOYHOM JIMTEPATY PO, JOCTYITHBIMM TEXHUUECKUMIU CPeCTBaMM MH(DOPMAIMOHHBIX TEXHOJIOT A,

6) MHTEpeca K OOYUYEHMIO U ITO3HAHMIO, JIIOOO3HATETbHOCTH, TOTOBHOCTM M CIIOCOOHOCTM K CamMOOOpa3OBaHMIO, MPOEKTHOM U MCCe-
JOBATEJIbCKOM IeATEeTbHOCTHU, K OCO3HAHHOMY BbIOOPY HAPaBIEHHOCTHM ¥ YPOBHS OOYUYeHMs B TabHENIIeM;

DopMUPOBAHUS KYJIBTYDPbI 3T0POBBSI

7) OCO3HAHMS LEHHOCTY >KM3HU, OTBETCTBEHHOTO OTHOIIEHMUS K CBOEMY 3[I0POBBIO, YCTAHOBKM Ha 3[IOPOBBI 00pa3 >KM3HU, OCO3HAHMS
MOCTIEACTBUI U HENPUATUSI BPeIHbIX NpUBbIYeK (YIOTpeOJIeHUs] aJKOTOJisl, HApKOTUKOB, KypeHUs), HeoOXOOMMOCTU COOJIIOAeHMS
MpaBWI 6€30MaCHOCTH MPY OOpaIleHNM C XUMUYECKMMY BellleCTBaMM B OBITY U PeaibHOM SKU3HU;

TpynoBoro BocouTaHust
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8)

MHTEpeca K MPaKTUYeCKOMY M3y4eHUIo podeccuit 1 Tpyza pasjiMyHOTO pOJa, YBaKeHMe K TPYLY M pe3ysibTaTaM TPYIOBOM JesTellb-
HOCTM, B TOM Y}CJIe Ha OCHOBE NMPVMEHEHMS] TPeJMETHbIX 3HAaHUM IO XUMMUM, OCO3HAHHOTO BbIOOpA MHAMBUAYAJIBLHON TPAEKTOPUM
MIPOJOJKEHMST 06pa30BaHMS C YUYETOM JIMYHOCTHBIX MHTEPECOB M CITIOCOOGHOCTHM K XMMUM, OOIIECTBEHHBIX MHTEPECOB U MOTPEGHOCTEN;
yCIENIHo TpodeCcCroHaTbHONM IeITeTIbHOCTM Y Pa3BUTHUSI HEOOXOIMMbBIX YMEHMIT; TOTOBHOCTh afalTUPOBATHCSI B MPOGECCMOHATbHOM
cpene;

DKOJIOIMYECKOr0 BOCIIMTAHUS

9)

10)

11)

9KOJIOTMYECKM 11eJIeCOOOPA3HOr0 OTHOIIEHMSI K MPUPOJe KaK MCTOUHMKY SKM3HM Ha 3eMJsie, OCHOBE €€ CYIIeCTBOBaHMS, ITOHMMAaHMS
IIEHHOCTM 3[I0POBOTO M 6e30macHOro obpasa >KM3HM, OTBETCTBEHHOTI'O OTHOIIEHMUS K COOCTBEHHOMY (M3MYECKOMY U ICUXUUECKOMY
3I0POBbIO, OCO3HAHMS LIEHHOCTU COOJIIOAEHMs MpaBWI Ge30MacHOro IOBeIeHus Mpy paboTe C BellleCTBaMM, a TaKKe B CUTYaIUsX,
YI'POSKAIOIIVX 3[I0POBbIO U SKU3HU JIFOLEN;

CITOCOOHOCTY MPUMEHSITh 3HAHMS, TOJIydyaeMble TIPU M3YUEeHUM XUMMUM, IJIS PelleHus 3a7ad, CBSI3aHHbIX C OKPY’KaloIel MPUPOSHON
Cpefioil, MOBBIIIEHNSI YPOBHSI 9KOJOTMYECKONM KYJIbTYPbl, OCO3HAHMS TJI0OAJbHOTO XapaKTepa 5KOJIOTMYECKUX MPOo6JIeM U IyTel UX
peleHus MoCcpeaCTBOM METOIOB XM,

9KOJIOTMYECKOT'O MbIIILJIEHNS, YMEHMS PYKOBOJICTBOBATbCS MM B ITO3HABATEIbHOM, KOMMYHMUKATUBHOM M COIMAJIBHON MPAKTUKE.

Memanpedmemmoie pe3yabmameot

B cocraBe MeTanpeqMeTHbIX pe3yIbTaTOB BbIAEISIOT 3HaUMMBble 7151 HOPMUPOBAHNUSI MUPOBO33peHMsI OOlIeHayYHbIe MTOHSITUS (3aKOH, TeOPUS,

NpMHONUII, TUIIOTEe3a, (I)aKT, cucrema, IIponecc, SKCIIepMMEeHT U ,I[p.), KOTOpbI€ MCIIOJIb3YIOTCA B €CTE€CTBEHHO-HAYYHbIX y‘{e6HbIX npeogMeTax mn
ITIO3BOJISIIOT Ha OCHOBE 3HAHUM U3 3TUX npeaMeToB (bOpMI/IpOBaTb npeancraBJieHME O LIEJIOCTHOIZ Hay‘IHOfI KapTHe MI1pa, 1 YHMBepPCaJIbHbIe yqe6Hb1e
ﬂeﬁCTBMﬂ (HO3HaBaT€J'IbeIe, KOMMYHHMKATVBHBIE, pe[‘y.J'IHTI/IBHbIe), KOTOpbIEe 00ecIieunBaioT CbOpMI/IpOBaHI/Ie TOTOBHOCTM K CaMOCTOSTEJIbHOMY
IMJIaHMPOBaHMIO U OCYIIECTBJIEHUIO yqe6H017{ nesaTeJIbHOCTU.

MeTaHpe}lMeTHbIe pe3yyibTaTbl OCBOEHUS 06pasoBaTean0171 nporpamMmbl IO XMMMUM OTpPa)KarOT OBJIad€HME YHMUBEPCa/IbHbIMM IIO3HA-

BaTeJIbHbIMU I):[EI'/JICTBI/IFIMI/I, B TOM UlcCJie:

Ba3oBbIMM JTOrMuecKMy OeiCTBUSIMMA:

1) YyMeHMEeM MCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIUIEHNST TP OCBOEHUM 3HAHUM: PACKPbIBAThb CMbIC/ XMMUUYECKUX TIOHSTUI (BBIIEISITh

X XapaKTepHbI€ MPU3HAKM, YCTaHABJIMBATL B3aMMOCBS3b C OPYI'VIMU HOHHTMHMM), VCIIOJIb30BAaTb IMMOHATUA OJIS 0OBSIC- HEHUS OTAEeJIbHbIX

(l)aKTOB u HBHeHMﬁ; BbI6I/IpaTb OCHOBAHUS M KpUTEePpUN OJisd KJIaCCI/I(i)I/IKaLU/II/I XNMMMNYeCKMX BelleCTB U XMMUUYECKMUX peaKuMﬁ; YCTaHaBJIMBATb

IIPUYMHHO-CJIEACTBEHHbIE CBS3UM MEXIY 0oObeKTamMu M3y4deHMsl, CTPOUTHL JIOTUYECKHE PpaCCY>KIOEHNsI (I/IHI[YKTI/IBHbIe, JeJYKTUBHbIE, II0
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aHaJIOT¥M); IeJIaTh BbIBOIbI U 3aK/IIOUEHMST;

2) yMeHMeM IIpMMEHSITb B Ipoliecce ITO3HaHMs IOHATMS (TIpeIMeTHble M MeTalpeAMeTHbIe), CUMBOJMUYECKUEe (3HAKOBbIE) MOJEH,
MICIIOJIb3yeMble B XMMMM, ITPeoOpa3oBbIBaTh IIMPOKO IPUMEHSIEMbIe B XMMUM MOJIe/IbHbIE MPEeNCTaBJIeHUsI — XMMMUUECKMIA 3HaK (CMMBOJI
3JIeMeHTa), XuMuueckasi GopmMysa M ypaBHEHME XMMMWYECKOM peaklyy — Ipy pelleHuy yueOHO-II03HaBaTeIbHbIX 3a/1a4; C YUETOM ITUX
MOZIEJIbHBIX IPEICTaBJIEHMI BBISIBJIATh M XapaKTEPU30BaThb CYIIECTBEHHbIE MPM3HAKM M3ydaeMbIX OOBEKTOB — XMMMUECKUX BEIECTB U
XUMUUYECKMX PeaKilnii; BbIIBJISATh OOIYe 3aKOHOMEPHOCTM, MIPUUMHHO-CIEACTBEHHbIE CBSI3U M MPOTUBOPEUNST B M3yUaeMbIX MpoIieccax u
SIBJIEHUSIX; TIpe[ijlaraTh KPUTEpUM IJIS1 BBISBIEHUS STUX 3aKOHOMEPHOCTEN U MTPOTUBOPEUNIi; CAMOCTOSITEIbHO BhIOMPATh CIIOCOO PellIeHNs
yuebHO 3amaun (CpaBHMBATh HECKOJIbKO BapMaHTOB pelleHNsI, BbIOMpaTh Hanbosiee MOAXOISIINI C YIETOM CaMOCTOSITE/TbHO BbIIETE€HHbIX
KpUTEpHUEB);

BbasoBbIMM MccenoBaTeIbCKUMM TeCTBUSIMMA:

3) YyMeHMEeM MCIIOJIb30BaTh ITOCTABJIEHHbIE BOIMPOCHI B KaUeCTBe MHCTPYMEHTa MO3HaHMS, a TaK)Ke B KaueCcTBe OCHOBBI IJis1 (hOPMMPOBAHMS
TUITOTE3bI 110 IMPOBEPKe MPaBUJIbHOCTY BbICKA3bIBAEMbIX CY3KIEHMIA;

4) mpuoGpeTeHNe OMbITa MO IUIAHMPOBAHMIO, OpraHM3alyM U TPOBENEHMIO YUEHUUECKMX SKCIEPUMMEHTOB: yMeHMe HabJiomaTh 3a XOIO0M
mpoliecca, CaMOCTOSITEIbHO IPOTHO3MPOBATh €ro pesysbTaT, (GopMyJIMpoBaTh OOGOOIIEHMS ¥ BBIBOALI IO pe3ysbTaTaM IPOBEIEHHOTO
OIIbITa, MICCI€AOBAHMS, COCTAB/ISTh OTUYET O IPOAEIaHHON paboTe;

PaboToi1 ¢ nubopMalyeir:

5) yMeHueM BbIOMpaTh, aHAJIM3MPOBATh ¥ MHTEPIPETHPOBaTh MHMOPMAIMIO PasAMUHbIX BUAOB ¥ (HOPM IpeACcTaBIeHNs, MOIyUYaeMyo U3
pPasHbIX MCTOYHMKOB (HAyYHO-TIOMYJIApHAS JIMTEpaTypa XMMMWYECKOTO COIEep>KaHus, CIpaBOYHbIe MOCoOMs, pecypchl KHTepHeTa);
KPUTUYECKM OLIEHMBATh IIPOTUBOPEUMBYIO U HEIOCTOBEPHYIOMH(GOPMALINIO;

6) yMeHMeM IPUMEHSITb pa3/IMYHble METOIbI M 3aIIPOChI IIPU MOMCKe ¥ OTOope MHGPOPMAIMM ¥ COOTBETCTBYIOIIMX AAHHBIX, HEOOXOIMMbBIX
IJIT BBITIOJIHEHMSI YueOHBIX ¥ II03HABaTeJbHBIX 3afau OIpeNeJEHHOTO THUIIa; NPUOOpEeTeHMe OIbITa B 00JIaCTU MCIIOJb30BaHMS
MH(POPMAIIMIOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMIA, OBJIaZieHue KYJIbTYpPOI aKTMBHOTO MCIIOJb30BaHMsI Pas3/IMUHBIX MOMCKOBBIX CHUCTEM;
CaMOCTOSITeJIbHO BbIOMpPATh ONTMMAJIbHYIO (OpPMY MpencTaBieHus MHPOpMAIMK U MUUTIOCTPUPOBATh pelllaeMble 3aJaui HeCTOKHbIMMU
cxemamiu, ayarpaMMamu, Apyrumu popmamu rpabmKum MxX KOMOMHALIASIMMA,

7) yMeHMeM MCIIOJb30BaTh M aHaJM3MPOBaTh B IIpoliecce YueOHOM ¥ MCCIeI0BaTeNbCKOM [eITeJIbHOCTM WMH(POPMALMIO O BIIMSHUK
MTPOMBIIIJIEHHOCTHM, CEJTbCKOT'O X03SICTBA M TPAHCIIOPTA HA COCTOSIHME OKPY’KaIOIel IIPUPOIHOV CPebl;

8) yMeHMeM 3aaBaTh BOMPOCHI (B XOe Auajora M/Wim IUCKYCCUM) IO CYIIECTBY 06CyKIaeMoli TeMbl, GOPMYJIMPOBATH CBOU MPEIJIOKEHNS

OTHOCUTEJIbHO BbITIOJTHEHM S Hpe,I[)'IO)KEHHOI‘/JI 3amaun,
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9) mpuobpeTeHMe OIbITa MPEe3eHTALMM PEe3YJbTATOB BBIMIOJHEHMS XMMMWYECKOTO 3KCIepuMeHTa (J1TabopaToOpHOTO OIbITa, JIaG0PaTOPHOI
paboThI 1O MCCIeIOBAHNIO CBOMCTB BEILIeCTB, Y4eOHOTO IMPOEKTA);

10) 3aMHTEpeCOBAaHHOCTb B COBMECTHOM CO CBEpPCTHMKAMM I[TO3HABATEJIbHOM W MCC/IEHOBATEIbCKOM [eATeIbHOCTUM TpPU  pelleHun
BO3HMKAIOIIMX TIPOOJIEM Ha OCHOBE YUY€Ta OOIIUMX MHTEPECOB M COIVIACOBaHMS MO3UIMI (0OCYXIeHMsl, OOMeH MHEHUSIMM, «MO3TOBbIE
IITYPMbI», KOOPAMHAIIVS COBMECTHBIX IEMICTBUI, OIpeIeJIEeHMEKPUTEPHEB IO OIIEHKE KaueCTBa BhITIOJIHEHHONM PaboThl U . );

YHuBepcasbHbIMU PErYJISITUBHBIMU TEVICTBUSIMMA:

11) yMeHMEM CaMOCTOSITEJIbHO OIPEeNesaTh eI AesITeIbHOCTM, TUIAaHMPOBATh, OCYIIECTBJISITb, KOHTPOJMPOBATb M IPU HEOOXOIMMOCTU
KOPPEKTMPOBATh CBOIO MeSATeJIbHOCTb, BbIOMpPaTh Hambosiee 3(deKTMBHBIE CITOCOOBI peIleHuss y4eOHbIX ¥ IMO3HaBaTEeIbHbIX 3aady,
CaMOCTOSITE€JIbHO COCTaBJIITh MJIM KOPPEKTUPOBATh MPEIOXKEHHbIM aJITOPUTM JIeMCTBUIA TIPY BBIMIOJHEHUY 3aaHM C YUYETOM TOJTydeHUs
HOBBIX 3HaHUM 00 M3yuaeMbIX 0ObEKTaX — BellleCTBaXM peakilusiX; OlleHMBaTh COOTBETCTBME MTOJTYUeHHOT'O pe3yJsibTaTa 3asBJIeHHON 11eJ1H;

12) yMeHMeM UCIOJb30BaTh ¥ aHAIM3UPOBATh KOHTEKCTHI, ITpe/ijiaraemMble B yCJIOBUM 3aJaHMIA.

Ilpedmemuuvie pesynibmamel

B cocraBe nmpeaMeTHbIX pe3yJIbTaTOB II0 OCBOEHNIO 06S13aTeJIbHOTO COePyKaHMsI, YCTAaHOBJIEHHOTO JaHHOV IIPUMEPHOI paboueli MporpaMmmoin,
BBIZIEJISIIOT: OCBOEHHbIE OOYUaIOIIMMUCS HayuHble 3HAHMs, YMEHMSI M CIIOCOOBI IeCTBUIA, crienyduieckue OJjsl IPeaMeTHOM 06J1acTu « XUMUSI»,
BUIbI IESITEJIbBHOCTY IO TOJYYEHMIO HOBOT'O 3HAHMSI, €r0 MHTEepIpeTanuu, MpeodpasoBaHMIO M TMPUMEHEHMIO B Pa3IMYHBIX YUE€OHBIX UM HOBBIX
CUTYaLIUSIX.

[IpenmeTHbIe pe3ysIbTaThl MTPEICTABIEHBI IO TOAM OOYUEHMSI ¥ OTPaykaroT CHOPMUPOBAHHOCTD Y OOYYAIOIIVXCS CJIEOYIOIINX YMEHMIA:
8 KJITACC

1) packpwvl8amos CMblC1 OCHOBHBIX XMMMUUECKUX MOHSITUI: aTOM, MOJIEKYJIa, XMMUYECKUIA 3JIEMEHT, POCTOE BEIECTBO, CJIOSKHOE BEIECTBO,
cMech (OIHOPOJHAs M HEOZHOPOMHAs), BAJIEHTHOCTb, OTHOCUTEJIbHAS aTOMHAs M MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BeIIeCTBa, MOJIb,
MOJISIPDHAsI Macca, MaccoBas AOJS XMMMUYECKOTO 3JIeMeHTa B COeNVHEeHWUM, MOJISIPHBbI OOBEM, OKCHUI, KUCIOTa, OCHOBAaHME, COJIb,
3JIEKTPOOTPUIATEIbHOCTb, CTEIeHb OKMUCIEHMs, XMMMUUeCcKass peakius, KaacCuuKaius peakiuii: peakiuy COeNVHEHMUs, peakiuu
pasyiokeHusI, peakluyuy 3aMelleHNs, peakiyuy obmeHa, 9K30- U IHAOTEPMUYECKME peakluy; TeruioBoil 3ddeKT peakuyu; sSApO aToMa,
9JIEKTPOHHBIN CJIOM aTOMa, aTOMHAasi OpOoUTab, paIMyC aTOMa, XMMUYECKast CBSI3b, TIOJISIPHASI ¥ HETOJISIpHAsT KOBAJIeHTHAsT CBS3b, MIOHHAS
CBSI3b, IOH, KaTMOH, aHVOH, PAaCTBOP, MAaCCOBAsI OJIS BellleCTBa (MPOIEHTHAsI KOHIIEHTPAIMs) B PaCTBODE;

2) uwocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMMUUYECKUX TMOHSTUM (CM. I. 1) ¥ MPUMEHSTb 3TU TOHSTUSI IIPU OMMUCAHUYM BEIIeCTB U UX
TIpeBpallleHNI;

3) ucnonv3oeame XMMUYECKYIO CUMBOJIMKY IJISI COCTaBJIeHMsT (OpMYJT BEIIECTB M YPaBHEHMI XMMUYECKUX PeaKIit;
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4)

5)

6)

7)

8)

9)

10)

11)

9 KJIACC

1

onpedeniames BaJ€HTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COEOMHEHMSIX; CTEIeHb OKMUCJIEHMS 3JIeMEHTOB B OMHApHBIX COEAVHEHUSIX;
MIPUHA/IJIESKHOCTh BEIIECTB K OMpemeEHHOMY KJIacCy COeAuHeHui Mo GopMmysiam; BUI, XMMUUECKON CBsI3M (KOBaJIEHTHAsh M MOHHas) B
HEOPraHMYECKNX COeAVHEHUSX;

packpeieams cmuica Ilepuonuueckoro 3akoHa [I. M. MeHpeneeBa: JeMOHCTPUPOBATh IOHMMAaHME MMEPUOAMUECKON 3aBUCUMOCTM CBOVICTB
XUMUYECKMX 3JIEMEHTOB OT MX TMOJOKeHMsI B [lepmomnyueckoii cucTteMe; 3aKOHOB COXPaHEHMSI MacChl BEIECTB, MOCTOSTHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHOTO YUY€eHMs, 3aKOHa ABOTaJipo; Onuculéams U xapakmepuzosams Tabmmunyio dopmy [lepuogmyeckoi cucTembl
XUMUYECKMX 3JIEMEHTOB: pas3/iMvaTh IOHSATUSI «TJilaBHas moarpymmna (A-rpymma)» u «mnobounas moarpymma (B-rpymma)», manble u
60JIBIIINE TIEPUOIbI; COOMHOCUMb OO03HAUEHNsI, KOTOPbIe UMEIOTCs B Tabuile «Ilepuomguyeckas cucremMa XMMmuueckux sjie- meHtos [I. U.
MeHgeneeBa» C YMCIOBBIMM XapaKTEPUCTUKAMM CTPOEHMSI aTOMOB XMMMUYECKMX 3JIEMEHTOB (COCTaB M 3apsn simpa, OOIee 4mcio
9JIEKTPOHOB ¥ pacrpeeieHne ux 1Mo 3JIeKTPOHHBIM CJIOSIM);

kaaccuuyuposams XUMUUYECKME 3JIEMEHTbI; HeOPTaHMYeCKe BeIleCTBa; XMMMUEeCcKMe peakiyuy (10 YMCIy M COCTaBy YYaCTBYIOIIUX B
peakIIui BeIeCTB, IO TEIJIOBOMY 3P HEKTY);

xapakmepuszoeams (onucvléeams) 0OOIIME XUMUYECKMEe CBOMCTBA BEILECTB Pa3/IMUHBIX KJIACCOB, MOATBEPKIAs OMMCaHME IPUMepamu
MOJIEKYJISIPHBIX YPaBHEHMI COOTBETCTBYIOLINX XUMUUECKMXPEAKIINIA;

nNpozHO3UpOBams CBOMCTBA BEIIECTB B 3aBMCUMOCTM OT MX KAueCTBEHHOr'O COCTaBa; BO3MOSKHOCTYM ITPOTEKAHWUS XUMUUYECKUX IIpe-
BpAIlleHN! B Pa3/IMUHBIX YCIOBUSIX;

8bIUUCAAMb OTHOCUTEbHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BEIECTB; MAaCCOBYIO MOJIIO XMMMWYECKOTO 3JIeMeHTa Mo ¢opmyJie
COeIMHEeHMST; MaCCOBYIO IOJIIO BEIIECTBAa B pPaCTBOPE; MTPOBOIUTD PACUETHI IO YPABHEHUIO XMMUYECKON peaKkiny;

npumeHamMsv OCHOBHBIE OIlepalyi MbICJIUTENbHOV OesITeIbHOCTM - aHaJIu3 UM CUHTE3, CpaBHeHMe, 0OO0OIeHMe, CUCTEMATU3AINIO,
KJIaccu(uKalnio, BbIIBJIEHME TPUUYMHHO-CIEICTBEHHBIX CBSI3€i — IJIS1 M3YUYEeHMsI CBOMCTB BEIeCTB M XMMUUYECKUX Peakiinii; eCTeCTBEHHO-
Hay4YHbI€ METO/IbI TIO3HAHMS — HAOJIOIeHe, U3MePeHYe, MOJIeIMPOBaHNe, SKCIIEPUMEHT (peasibHbI I MbICJIEHHBIN);

cnedogame TIpaBWIAM ITIOJIb30BaHMS XMMWYECKOM IMOCYIOM M JIabOpaTOpHBIM OOOpYyIOBaHMEM, a Takke IpaBwiaM oOOpallleHust C
BEI[eCTBAMM B COOTBETCTBUM C MHCTPYKIMSMM TIO BBIMOJHEHUIO JIaG0PATOPHBIX XMMMUUECKMX OIBITOB IO IMOJYUEHUIO U COBMPaHUIO
ra3oo0pasHbIX BeIleCcTB (BOAOpPOJA ¥ KUCIOPOAA), MPUTOTOBJIEHUIO PACTBOPOB C OIpPENeSEHHOM MacCOBOW MHoJieli PacTBOPEHHOTO
BEIlleCTBA; IIJIAHMPOBATh M MPOBOIUTH XUMMUUYECKME SKCIIEPMMEHTBHI IO PACIO3HABAHMIO PACTBOPOB IIEJIOUel UM KUCIOT C TTOMOIIbIO
VHIVKATOPOB (JTakMycC, (peHodTamenH, METUIOPAHK 1 AD.).

packpwoeleamb cmblC/l OCHOBHBIX XMMNYECKUX TTOHSITUI: XUMMUYECKUI 3JIEMEeHT, aTOM, MOJIeKYyJia, MOH, KaTMOH, aHMOH, IIPOCTOE BEIIEeCTBO,
CJIO’KHO€ BellleCTBO, BaJIEHTHOCTD, 3JIEKTPOOTPULIATE/IbHOCTDb, CTEII€Hb OKMCJIEHM I, XMMMNUYeCKasd peaKuyud, XumMmnuieckasi CBA3b, TeIJI0BOM
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abdeKkT peakiyuu, MOJb, MOJIIPHBI OOBEM, PAaCTBOP; 3JIEKTPOIUTHI, HEIIEKTPOJIUTHI, 3JIEKTPOJUTUYECKAS OUCCOIMAIMS, DPeaKkIuu
MOHHOTO OOMeEHa, KaTaJM3aTop, XMMMUYECKOe paBHOBeCHe, 0OpaTuMble ¥ HeoOpaTuMble Peakly, OKUCINTETb- HO-BOCCTAaHOBUTE/IbHbBIE
peakuuy, OKUCIUTENb, BOCCTAHOBUTENb, OKMUCJIEHME U BOCCTAaHOBJIEHME, aJUIOTPONNS, aM(POTEPHOCTh, XMMMUeCcKasl CBsI3b (KOBaJIeHTHas,
VMOHHAs, MeTauIMuecKasi), KPUCTA/UIMUECKas PeIIeTKa, KOPPO3usl METAaJUIOB, CIUIAaBbl; CKOPOCTb XUMMWYECKOM peaklyu, MpenebHO
nonyctumasi koHteHTpaums (ITJK) BeriecTBa;

2) wuIoCmMpuposams B3aMMOCBSI3b OCHOBHBIX XMMMUECKUX TMOHATUI (CM. M. 1) ¥ MPUMEHSATb 3TU MOHSITUS IPU OMMCAHUM BEILEeCTB U UX
MpeBpallleHN;

3) ucnonwv308ams XMMUUECKYIO0 CUMBOJIMKY IJIS1 COCTaBJIeHMsT (hOPMYJI BEILIECTB M YPaBHEHMI XMMUUECKUX PeaKInii;

4) onpedensams BAJEHTHOCTb U CTEIEHb OKMUCIEHUS XMMMWYECKMX 3JIEMEHTOB B COEIMHEHMSX Pas3/IMUYHOIO COCTaBa; MPUHAIJIEKHOCTH
BeIlleCTB K ONpPeleIEHHOMY KJacCy coeluHeHMit 1o dbopmysiam; BUI XUMMYECKOM CBSI3M (KOBaJIeHTHas,, MOHHAas, MeTa/uiMveckas) B
HEeOpraHMYeCcKUX COeNVHEHMSIX; 3apsifi MOHA IO XMMMUYecKou ¢opmysie; XapakTep Cpeldbl B BOAHBIX PACTBOpPaX HEOPraHMYEeCKMUX
COeIVTHEeHNM, TUIT KPUCTAJTMYECKON PEeIIETKY KOHKPETHOTO BellleCTBa;

5) packpvieams cmuicn Tlepuopgnueckoro 3akoHa [I. . MenpeneeBa 1 eMOHCTPUPOBATh €ro TIOHMMAHME: ONUCLIBAMb U XApaKmepu3o8amsy
tabmuayo dopmy Ilepyommyeckoir CUCTEMbI XMMMWMYECKMX 3JIEMEHTOB: pas3inMyaTh IOHSITUSI «TJlaBHasi moparpyima (A-rpymma)» u
«mobouHas noarpynmna (b-rpymma)», Manble M GOJbIIME MEPUOIbI; COOMHOCUMb OOO3HAUYEHMSI, KOTOpble MMEIOTCS B IEePUOANYECKON
Tabsulle, C YMCTOBBIMU XapaKTePUCTUKAMM CTPOEHMSI aTOMOB XMMMUUECKUX 3JIEMEHTOB (COCTaB U 3apsif, sigpa, oblliee UncIO 3JIeKTPOHOB U
pacrpeziesieHe UX 0 JIEeKTPOHHBIM CJIOSIM); 00BsICHSAIMb 00111ie 3aKOHOMEPHOCTY B M3MEHEHUM CBOMCTB 3JIEMEHTOB U UX COeIMHEHMUI B
npezeaax MajbixX MepUOAOB U IJIaBHBIX MOA-TPYIII C YYETOM CTPOEHMS UX aTOMOB;

6) Kaaccuguyuposams XVMUYECKME 3JIEMEHTbI; HEOPTaHMYECKNE BEIeCTBa; XMMMUUeckue peaknyuy (110 YMCJIYy M COCTaBYy Y4YaCTBYIOIIMX B
peakIny BelIeCTB, IO TeIVIOBOMY 3¢ (dEKTY, IO M3MEHEHUIO CTEeNeHe) OKMCIIEHNUST XMMUUYECKUX 3JIEMEHTOB);

7) xapakmepusogamb (onucvieams) oOIMe U crHenuduUuecKre XMMMUUECKUe CBOMCTBA IMPOCTBIX U CJIOXKHBIX BeIIECTB, MOATBEPKIAs
OmnMcaHye IpyuMepaMy MOJIEKY/ISIPHBIX ¥ MIOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XMMUUECKUX PEAKIIVIA;

8) cocmaensameu ypaBHEHMS JIEKTPOJIUTUYECKOM AUCCOIMALNM KUCIIOT, 1e/IoYelt U Cosiel; TIOJIHble U COKpallléHHble ypaBHEHUST peakiui
MOHHOT'O OOM€eHa; ypaBHEHMS peaKklyii, TOATBEPXKAAIOIIMXCYIIeCTBOBaHMEe TeHeTUUEeCKOM CBSI3U MEK/Y BeIlleCTBaMU Pa3IMYHbIX KJIaCCOB;

9) packpwvleams CYIIHOCTb OKUCIUTETbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIA TOCPEICTBOM COCTABJIEHNS 3JIEKTPOHHOTO OajaHca 3TUX peaKklnii;

10) npozHO3uposams CBOMCTBA BEIIECTB B 3aBMCUMOCTY OT X CTPOEHMST; BOSMOKHOCTH MPOTEKAHMST XMMMUYECKMX TTPEBPAILIEHN B Pa3IMIHbIX
YCIOBUSIX;

11) evbluucisms OTHOCUTEJIbHYIO MOJIEKYJIIPHYIO M MOJISIDHYIO MAacChl BeIeCTB; MacCOBYIO AOJIIO XMMMYECKOTO 3jieMeHTa 1o dopmysie
COoeITHEHMST; MacCOBYIO JOJTIO BellleCTBa B pacTBOPE; TPOBOAUTD PACUETHI ITO YPAaBHEHMIO XMMUYECKO peaKIni;

12) cnedosamu TipaBUJIaM IOJb30BAaHMSI XMMUUYECKON TOCYIOM U JIabOpaTOpPHbIM OOOpyAOBaHMEM, a TaKKe IpaBujaaM oObOpalieHus c
BeIlleCTBaMM B COOTBETCTBUM C MHCTPYKIMSIMM IO BBITOJHEHNIO JIAOOPATOPHBIX XMMMUUYECKUX OIBITOB IO TOJYYEHUIO M COOMPaHUIO
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ra3oo0pasHbIX BellleCTB (aMMMaKa 1 yraeKUCJIOro ras3a);

13) nposodumse peakuyy, MOATBEPKAAIOIIME KaUeCTBEHHbIM COCTAaB Pa3IMYHbBIX BEIeCTB: PACIIO3HABATh OMBITHBIM ITYTEM XJIOPU[- GpOMUA-,
monun-, KapboHaT-, docdar-, CuaMKar-, Ccyabdar-, TUAPOKCUI-MOHBbI, KATMOHbI AMMOHMSI M WOHBI M3YYEHHBIX METAJIIOB,
MPUCYTCTBYIOIIME B BOAHBIX PaCTBOPAaX HEOPTaHMUECKUX BEIlleCTB;

14) npumeHsimb OCHOBHbIE OIEpAIM MbICJIATEIBHON HeATeJIbHOCTM — aHaJIU3 M CUHTE3, CpaBHeHMe, 00OOIleHKe, CUCTeMaTU3aIuIo,
BbISIBJIEHME TPUYMHHO-CJIEICTBEHHbBIX CBSI3€M — IJISI U3YUEHMsI CBOVICTB BEIIECTB M XMMMUUECKMX peaKilnii; eCTeCTBEHHO-HAyUHbIe METO/IbI
MO3HaHMs — HaOJIIoIeHe, U3MepeHye, MOIeIMPOBaHMe,dKCIIEPUMEHT (PeasTbHbIN 1 MbICJIEHHBIN).

TEMATUYECKOE IVTAHMPOBAHUE
Bcero 102 + 68 = 170 4acoB, n3 uux 17 4acoB — pe3epBHOE BpeMst
8 kyacc (3 vaca B Hemeto, Bcero 102 u, n3 Hux 12 yacoB — pe3epBHOE BpeMst

IIpuMepHbIe TeMbI,
ACKpbIBAIOIIME JAHHbBIN
packp e DJIeKTPOHHbIE
paszes mporpaMmebil, OcHOBHbBIE BUABI AESTETbHOCTH
OcHOBHOE copep)kaHue o0pa3soBaTeIbHbIE
M KOJIMYECTBO YaCOB, 00yJaKOIIMXCS N
OTBOAMMOE Ha UX pecyp
U3yUYEeHHUe

Pa3snen 1. IlepBoHavyasbHble XUMUYECKUE TOHATHUS (25 )
[Tpegmet xuMuu. Posb Xxumum B SKU3HU e PacKpbIBaTh CMbICII U3yUaeMbIX PoOIII
yejioBeKa. XMMMS B CCTeMe HayK. TIOHSITUA. http://fcior.edu.ru
MeTozbI O3HAHUS B XUMUMN. e PackpbIBaTh POJIb XUMMM B [IPUPOZIE 1 th”éctizcnhg‘ét "

Tema 1. XIS — BasKHAST Tena u BelleCTBa. dusnyeckue cBOMCTBA SKU3HU YejioBeKa, eé CBSI3b C IpyruMun ) *

) BEIIECTB. ArperaTHoe COCTOSIHME BEIeCTB. .

00J1aCTh €CTeCTBO3HAHUS g P HayKamn

¥ TIPAKTHUECKOiA UCTbIE BEHIECTBA U CMECH. e Paznnyarh yuCTbIe BelllecTBa U CMeCH;

(7) XUMMUecKe spienns. [IpusHaku 1 yCIoBUsS e Pasmnuath DU3MUECKIE U XMMIUECKIe
MIPOTEKAHUST XMMUYECKUX PeaKIi. SIBJICHMSL.
3HaISOMCTBO C TIpaBMIaAMM 6e3OHilCHOCTI/I " o OmnpenesTh MPU3HAKI XUMUUECKIX
MpuEMamy paboTbI B XMMMUECKOH peaKIuii 1 YCJIOBUS UX TPOTeKaHMsI.
JlabopaTopun.
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JeMoHCTpanuu

1. JIabopaTopHOe 06OpYyIOBaHMeE.

2. PasnuuHble BUIbI XMMMUYECKON MOCY/IbI.
3. OO6pasibl BEleCcTB.

4. Criocob6nl paszeneHus: cMecen
(dunbpTpOoBaHMe, BbINIapUBaHNeE,
OVICTUIIISILIVST, XpoMaTorpadust).
JlaGopaTopHBbIe ¥ IPAKTUUYECKHE
pa6oThI

JlabopamopHvie onvimol:

Omnmcanne GpuUsMUECKMX CBOMCTB BEIECTB.
PasnenieHne cMecy ¢ TOMOILIbIO MarHuTa.
Ilpakmuueckue pabomoi:

Ne 1. IIpaBuia paboTsl B 1abopaTopum 1
MIPMEMBI 0OpAILIeHNST C TaB0PATOPHBIM
000pyIOBaHMEM.

Ne 2. Paznenenne cmeceit (Ha mpumepe
OYMCTKY TIOBApPEHHOW COJIN)

CrnepoBath IpaBujaM IOJIb30BaHUS
XUMMUYECKON TTOCYA0N U JIAGOPaTOPHBIM
060pyIOBaHNEM, a TaKKe MpaBuIaM
oOpallleHns C XMMUUECKMMH BellleCTBaMU B
COOTBETCTBUM C MHCTPYKIUSIMU I10
BBITIOJTHEHUIO IIPAKTUUECKUX PaboT.
[TnaHMpoBaTh ¥ MPOBOAUTH XUMMUUECKUI
9KCIEPUMEHT I10 M3YUYEHUIO U OMMCAHUIO
(uU3MYeCKMX CBOMCTB BEIeCTB, CIIOCOO0B
pasmesieHNsI CMeCeliBellecTB.
Wcnonb3oBaTh Ipy BBITTOJIHEHNM YUEOHBIX
3aJaHuii U B IIPOILIecce UCCIef0BaTeIbCKOM
IeTeJIbHOCTY HayYHO-TIONYJISPHYIO
JIUTEPATYPy XMMUUECKOTO COAEPIKaHMsI,
CIIpaBOYHbIE MaTepyaJbl, PeCypChl
WuTepHerTa.

BricTpanBaTh pa3BépHYyThIE IMCbMEHHbIE U
YCTHBIE OTBEThI C OITOPOI Ha MH(POPMAIIO
13 yueOHMKA U CITPAaBOYHBIX MaTEPUaIOB,
I'PaMOTHO MCIIOJIb30BaTh M3y4YeHHbIN
TTOHSITUIHBIN aIapaTKypca XUMUA

Tema 2. BemecTBa n
XMMHWYECKUE PeaKIumn
(184)

ATOMBI 1 MOJIEKYJIbl. XUMUYECKNE
3J7IeMeHTbI. 3HaKM (CMMBOJIbI) XUMUYECKUX
371eMeHTOB. [IpocTbie 1 CI05KHbIE BelecTBa.
ATOMHO-MOJIEKYJIIPHOE yUeHHeE.
Xumnyeckast bopmysia. BaseHTHOCTh aTOMOB
XUMUYECKMX JIEMEHTOB. 3aKOH MTOCTOSTHCTBA
cocraBa BelecTB. OTHOCUTeIbHAsT aTOMHAst

Macca. OTHoCUTe/TbHAs MOJIEKYJIsIpHas1 Macca.

MaccoBas JOJISI XMMNYECKOIr'o 3JIEMEHTAa B
coeIMMHeHUN. dusnueckue U XUMMMJIECKMe

OrnpenensiTh MPU3HAKM XUMUUECKUX
peaKInii, yCJIOBUS X MTPOTEKAHMSI.
OO6BICHITH CYIIHOCTb (PU3MUECKUX U
XUMUYECKUX SIBJIEHUI C TOUKU 3PEHMSI
ATOMHO-MOJIEKYJISIPHOTO YUEHMSI.
KnaccuduipoBaTh xumMuueckme peakimn
(10 UKCITy U COCTaBy pearupyrommx u
06pa3yIoIIMXCS BEIleCTB).

CoctaBysiTh GopMyJibl OMHAPHBIX BEIeCTB
10 BJIEHTHOCTY ¥ OTIPeNieJISITh BAIEHTHOCTh

POl
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SIBJIGHUSI.
Xumnaeckasi peakuysi. [IpusHakmu

M YCJIOBUS IIPOTEKAHUSI XUMUIECKIUX
peakuyit. XMU4YecKue ypaBHeHMs.

Turbl XMMMUUeCKMUX peakuui (CoenHeHus,
pasJIosKeHusl, 3aMellieHNst, 0OMeHa). 3aKOH
COXpaHEeHMST MacChl BEIIECTB.

M. B. JIoOMOHOCOB - YUEHbIIi-
SHUMKJIOTIEANCT.

JeMoHCcTpanumn

@usnuveckue saBaeHns (pacTUpaHue caxapa B
CTYIIKE, KUIIEH)E U KOHJI€HCALVSI BOIbI).
Xumundeckue siBjieHus (ropeHue CBeun,
pasJIoKeHue caxapa, B3auMOAEMCTBIE CePHOM
KMCJIOTBI C XJIOpPUIOM Gapusi, pa3iosKeHune
rugpokcuaa meau(Il), B3aumopeiicTBre
KeJie3a C Cepoii, B3aMMO/IEICTBIE JKeJie3a C
pactBopom conu meau(Il)).

OIbIT, MJUTIOCTPUPYIOIINI 3aKOH COXPaHEHMSI
Macchl.

JlaGopaTopHbIe ¥ MPAKTUYECKHUE PAOOTHI
JlabopamopHble onvimoi:

[Tpymepbl Gu3MUeCcKUX sIBAeHMI (TIJIaBJIEHNE
BOCKa, TastHME JIbJA).

[Tpumepbl XMMUYECKUX SIBJIEHUI
(IpoKa/iMBaHMe MEIHOM IIPOBOJIOKH,
B3aMMO/IEIICTBIME MeJIa C KUCIoToM). Mopenn
aTOMOB ¥ MOJIEKYJI.

Boiuucnenus

OTHOCHUTEJIbHOM MOJIEKYJIIPHOM MAacChl
BeIlleCTB;MAacCCOBOH IO XHMHUYICCKOTO
JJIeMEeHTa 1Mo hopMysie CoeTMHEHUS

1o ¢hbopmyJiam BeIecTB.

PaccraBiars Koah@ULMEHTh B yPaBHEHMSIX
XUMUYECKUX PeaKIINIA.

CremoBatrhb MmpaBujaM MOJIb30BaAHMS
XUMMYECKOI TTOCY IO U TabOpaTOPHBIM
060pyIOBaHMEM, a TaKKe MpaBuUIamM
ob6pallleHNs C BeIeCTBaMU B COOTBETCTBUM
C VHCTPYKIYSIMU TIO BBITIOJTHEHUIO
JJabOPATOPHBIX XMMUUECKUX OTIbITOB.
Wcronb30BaTh Mpy BBITTOJIHEHNUM YUEOHBIX
3a[IaHMI1 U B MPOIECCE UCCIIeIOBATETbCKOM
eI TeJIbHOCTY

Omnpenenarb MPU3HAKY XMMUYECKUX
peaxiuii, yCJIOBUS UX MTPOTEKAHMS.
OO6BICHATH CYIIHOCTb DU3NYECKUX U
XUMUYECKUX SIBJIEHUI C TOUKU 3PEHMSI
ATOMHO-MOJIEKYJISIPHOTO YUEHMSI.
KnaccudniypoBarb XxuMmuyeckme peakiym
(TI0 YMCITY ¥ COCTaBYy pearupyrommx 1
006PasyIOMIMXCS BEIIECTB).

CocraBisTh (GOpPMYJIbI OMHAPHBIX BEILIECTB
10 BJIGHTHOCTY Y OTIPENEISITh BAJIEHTHOCTD
o (popmysiamM BeIeCTB.

PaccraBiars Ko @ULMEHTHI B YPaBHEHMSIX
XUMUYECKUX PeaKIINiA.

CrnemoBathb MpaBuiaM MOJIb30BaAHMUS
XMMMUYECKOI TTOCY/I0M 1 TaBOpaTOPHbIM
060pynoBaHNeM, a TaKKe MpaBuIaM
obpalleHnst C BelecTBaMy B COOTBETCTBUMU
C VMHCTPYKIIYSIMU TIO BBITIOJIHEHUIO
JTabOPATOPHBIX XMMUUECKUX OTIBITOB.
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e lcrnonb30BaTh MPY BBITTOTHEHUN YU€OHbBIX

3aJaHuIi U B IIPOLIeCCce UCCIef0BaTeIbCKOM
IesITe/IbHOCTU

Pasnen 2. BaskHeriiime mpeacTaBUTe/IM HEOPraHMYecKux BeuecTs (454)

Tema 3. Bo3gyx.
Kucnopoa. IToussTue 06
okcupaax (5 u)

Bo3nyx - cmech razoB. CocTaB BO3yxa.
Kucnopop - a;ieMeHT 1 TpOCTOE BEIIECTBO.
O30H - a/TOTpOIHAs MOAUGUKALIMS
Kuciaopona. HaxoskmeHne Kucaopoaa B
npupoe, Gusndeckue u XumMmuyeckmne
CBOVICTBA (peakiyuy OKUCIeHNs, TOPeHue).
Y cnoBusi BOSHMKHOBEHUS U TTPEKpallieHnst
ropenus. [TouaTue 06 okcuaax.

Crioco6bI ToTyYeHMsI KMCI0poia B
JIabopaTopuy U MPOMBbIIIEHHOCTH.
[Ipumenenue kucaopoga. Kpyrosopor
KMCJIOpOJa B IIpUpPOJIE.

TermnoBont 3pdherT XMMMUECKOM peakIyu,
MIOHATIE O TEPMOXMMMUYECKOM YpPaBHEHUMN,
9K30- U IHIOTEPMUUYECKMUX PEaAKIIMSIX.
TormBo (HedTb, YTONb 1 METaH).
3arpsisHeHMe BO3/1yXa, CII0COObI ero
npefoTBpaleHus. Y CujieHne MapHUKOBOTO
addekTa, paspyliiieHre 030HOBOT'O CJIOS.
JeMoHCTpanum

BsaumopeiictBue dhocdopa, cepsl 1 sxejesa C
KUCIOPOAOM (BO3MOXKHOMCITOJIb30BaHME
BUJIEOOIIbITOB).

Ornpenenenne coepskaHust KMCIOPOAAB
BO3MyXe.

OIBITHI, IEMOHCTPUPYIOIINE YCIOBUS
BO3HMKHOBEHMSI U TIpeKpallieHnst

o PaCKprBaTb CMBICJT MU3y4YaeMbIX TTOHSITUI U

TIPUMEHSITh 3TV TOHITUSITIPU ONMCAHUY
CBOVCTB BeILIeCTB ¥ MXITPEeBPAIIeHNN.
XapakTepnsoBaTh (ONMCHIBATh) COCTaB
BO3ayXa, (pu3NUecKme u XMMUIECKne
CBOJCTBA KMCJIOPOJA, CIIOCOOBI €ro
MTOJTyYeHusI, IpMMeHeHey 3HaueHue B
TIPUPOZE U SKU3HU YesIOBeKa.

CpaBHMBATDH peakIy TOPEeHNs U
MEIJIEHHOTO OKVCJIEHMSI.

CobupaTb MpubOPkI AJ1ST TOTYIEHUS
KUCI0poa (BITECHEHVEM BOIbI U
BO3/yXa).

Pacro3HaBaTh OMBITHBIM ITYTEMKUCIOPO/I.
Wcronb30BaTh XUMUUYECKYIO CUMBOJIMKY
IJIST COCTaBjIeHusT (hOPMYJT BEILIECTB,
MOJIEKYJISIPHBIX YPaBHEHUI XUMUUECKUX
peakiuii ¢ y4acTreM KUCIOpoa.
OOBICHATH CYIIIHOCTb 3KOJIOTMYECKUX
mpo6JieM, CBSI3aHHBIX C 3arpsi3HEHNEM
BO3IyXa.

CremoBaTh ITpaBmIamM 6e301acHO paboThI B
JlabopaTopum Py UCIIOTb30BaHUN
XUMMWYECKOI MOCYAbl M 000PYOOBaHMs, a
TaKkyke IpaBuJiaM oOpaIleHns ¢ TOPIOYMMU
BellleCTBaMi B ObITY.

[TnarnpoBaTh 1 OCYIIECTBJISITh HAa TIPAKTUKE

P31
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TOpeHMsI.

JlabopaTopHbIe ¥ MpaKTUYECKue
paboThI

JlabopamopHwiii onbim: O3HaKOMJIEHNE C
o6pasiamMyu OKCHIOB.

Ilpakmuueckas paboma Ne 3. ITonyueHnue
” cobupaHme KUCI0poaa, U3ydeHue ero
CBOJICTB.

Boiuucaenusn

MOJIEKYJISIPHOM MacChl KMCI0pOa

¥ 030Ha Ha OCHOBAHMY aTOMHOW MacCChI
XUMMUYECKOTO 3JIEMEHTa

XUMUYECKIUE SKCIIEPUMEHTDI, IPOBOIUTH
HabJII0IeHYsI, TeJ1aTh BBIBOIBI 10
pe3yybTaTaM KCIIePUMEHTa.

YyacTBOBaThb B COBMECTHOI paboTeB
rpyIIIe.

Wcnonb3oBaTh Mpy BBITTOJIHEHUM YUEOHBIX
3aJaHuIi U B IIPOLIeCCce UCCIeA0BaTeIbCKOM
IeSTeJIbHOCTY HayYHO-TIOMYJISPHYIO
JIUTEPATYPy XMMUUYECKOTO COAEPIKaHMsI,
CIIpaBOYHbIE MaTepuaJbl, PeCypChl
WuTepHerTa.

BricTpanBath pasBépHYyThIE MMCbMEHHbIEU
YCTHBIE OTBETHI C OIOPOI Ha MH(POPMALIIO 13
yuebHMKA ¥ CIIPaBOYHBIX MaTEPUaOB,
I'PaMOTHO MCII0JIb30BaTh M3YUEHHbIN
TTOHSITUIHBIN aTapaTr Kypca XUMUN

Tema 4. Bogopon.
ITousiTHe o Kuc/jaoTax u
consx (6 u)

BO,Z[OpO,EL — 3JIEMEHT U IIPOCTOE BEIIECTBO.

Haxosknenne B nmpupone, hpusmndeckue u
XUMMUYECKIe CBOVCTBA (Ha IpuMepe
B3aMMOIEVICTBMS C HeMeTa/UIaMM U
OKCUJaM METAJIIOB), IPUMEHEHNE,
CIIOCOOBI MTOTYYEeH M.

[ToHsATME O KMCJIOTAX U COJISIX.
JeMoHCTpanum

[Tonyuenne, cobupaHme 1 pacrio3HaBaHNe
BOZOPOIA.

I'openune Bogopoa.

BsauMopeiicTBre Boopoa ¢ OKCUAOM
menu(ID).

JIaGopaTopHbIe ¥ MpaKTUUYECKue
padoThI

PackpbIBaTh CMBIC/T M3yUaeMbIX TIOHSITUI U
IIPMMEHATDH 3TU INOHATUSA IIPU OIIMCaHUN
CBOJICTB BEIIIeCTB U UX IPEBPAILIEHUIA.
XapakTepn3oBaTh (ONMMUCHIBATh) GU3NIECKye
U XMMMUYECKMe CBOVICTBaBOAOPOa, CIIOCOOLI
€ro IMoJTyYeHusI, TpUMEHEHNE.

Cob6upaTb probOp IJ151 TOSTYUEHNS] BOIO-
poza.

Wcronb30BaTh XMMUUYECKYIO CUMBOJIMKY
IJIST COCTaBJIeHMsI OPMYJT BEIIIECTB,
MOJIEKYJISIPHBIX ypaBHEHI/II‘/JIXI/IMI/I‘IeCKI/IX
peaxkiuii C y4acTreM BOJIOPOJa.

CrnemoBath mpaBmyIaM 6€301acHol paboThI B
J1abopaTopu Py MUCIIOTb30BaAHUM
XMMUYECKOM TTOCYIbI ¥ 0O0PYIOBaHMS, a

P31
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JlabopamopHutii onbim: B3aumMogeicTue
KUCJIOT ¢ MeTasutamn. [Ipakmuueckas
paboma:

Ne 4. TTonyuenue u cobupaHme Bogopoza,
M3y4eHye ero CBOMCTB.

Boiuucnenus

— MOJIEKYJIIPHO MaccChl BeIl[eCTBa Ha
OCHOBAHMM aTOMHOJ MaCChl XMMUYECKUX
3JIEMEHTOB

TaKsKe IIpaBujiaM OOpallleHys C TOPIOYMMU
BeIlleCTBAMUB OBITY.

[TnaHMpoBaTh ¥ OCYIIECTB/ISITh HA TTPAKTUKE
XUMUYECKME SKCIIEPUMEHTbI, ITPOBOIUTH
HaOJTI0IeHNsI, eJIaTh BhIBOIbI IO
pe3yybTaTaM SKCIIepUMeHTa.

YyacTBoBaTh B COBMECTHO paboTe BIpyIIIie

Tema 5. KonuuecTBeHHBIE
OTHoUIeHus B xumum (8 u)

KonnuectBo BeitectBa. Mosb. MomspHas
Macca. 3akoH ABoragpo. MoJispHbIi 00bEM
rasoB. PacuéTpl 1o XMMMUUYECKUM YPaBHEHMSIM.
HemoHcTpaims

OO6pas1pl BelIecTB KOJIMYeCTBOM 1 MOJIb.
Brruncienus

00bEMa, KOJIMUECTBA BelllecTBa ra3a 1o ero
M3BECTHOMY KOJIMYECTBY BEILECTBA MJIU
00BEMY;

0OBEMOB ra3oB 110 YPaBHEHUIO PeaKIMy Ha
OCHOBE 3aKOHAa 0OBEMHBIX OTHOIIIEHMII Ta30B

PackpbiBaTh CMBICIT U3YUaeMbIX TOHSITUIA U
MIPUMEHSITb 9TU TOHSATHS, a TAK)KE M3YUYEeHHbIE
3aKOHbI ¥ TEOPUM IJIS1 PEIIEHNST PACYETHBIX
3a7a4.

Borunciiars MOISIPHYIO MacCy BeEIeCTB;
KOJIMYECTBO BeIeCTBa, 00bEM rasa, Maccy
BEIIECTBA;

[TpoBOAUTDH PaCUETHI IO YPAaBHEHUSIM
XUMMUUYECKUX peaKkLyii: KOJIuuecTBa, 00bEMa,
MAaccChl BEIIECTBA 110 U3BECTHOMY
KOJINYECTBY, OOBEMY, MacCe peareHTOB WJIN
MIPOAYKTOB peaKkIIN.

BoicTpanBaTh pasBeépHYTbhIE MMCbMEHHbBIE U
YCTHBIE OTBETHI C OITOPOI Ha MHMOPMALINIO
13 yuyeOHMKA ¥ CIIPaBOYHbIX MAaTEPHaJIOB,
IPaMOTHO MCITOIb30BaTh M3yUYEeHHbIN
TTOHSITUIHBIN amapar Kypca XumMumn

pa1l
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Tema 6. Boga. PacTtBopbI.
ITousiTHe 06 OCHOBAHUSAX
99

®u3nyeckue CBOMCTBA BOAbI. AHAIN3 U
CUHTE3-MeTOMbl M3YUeHMsI COCTaBa BOAbI.
XuMuueckye CBOMCTBA BOJbI (peakyuu ¢
MeTalJlaMy, OKCHUI,aMI MEeTaJUIOB U
HEMEeTaJlVIOB).

PackpbIBaTh CMBICIT M3YUaeMbIX ITOHSITUI U
MIPUMEHSTDb 3TY IIOHITYUS IIPU OIMCAHUN
CBOJICTB BeILIECTB M UX ITpeBpaIlleHniA.
XapakTepus3oBaTh QU3NUYECKUEe U
XMMMUYECKIE CBOMCTBA BOABI, €€ POJIb KaK

Pao1l
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CoctaB ocHoBaHuii. [lousiTue 06
MHIMKATOpax.

Bopa kak pactBopuTeb. PacTBopbl.
PacTBOpUMOCTD BeIlecTB B BOJIE.
HacpliieHHbIe ¥ HeHAChIIEHHbIE PACTBOPKI.
MaccoBast noJisl BellleCTBa B pacTBOpe.

PoJjib pacTBOpPOB B IPUPOE U B SKU3HA
yejioBeKka. KpyroBopoT Bobl B IpUpoIe.
3arpsisHeHue IpUponHbIX Box. OxpaHa u
OUMCTKA IPUPOIHBIX BOJI.

JeMoHCTpanuu

DJIEKTPOJIN3 BOIbI; CUHTE3 BOJbI;
B3anmoericTBme Boabl ¢ Metasutamu (Na, Ca)
(BO3MOSKHO MCIIOJIb30BaHNe
BHUIeOMaTepPMaJiOB).

PacTBOpeHye BelecTB C pasJIMIHOM
PacTBOPUMOCTHIO.

WccnenoBaHue pacTBOPOB KUCJIOT U 1eJIoUei
C TIOMOIIIBIO MHAVKATOPOB.

JlabopaTopHBbIe ¥ MPaKTUUYECKNe PadOThI
Ipakmuueckas paboma Ne 5.
[IpuroToByieHe pacTBOPOB C ONpeneaEHHOM
MAaCCOBOM [0Jiel paCTBOPEHHOTO BeIleCTBA.
Boeruncnenust

C UCIIOJIb30BaHMEM OHSTUS «MaCCOBast JOJIS
BellleCTBa B pacTBOpe»

pPacTBOPUTEJIS B IPUPOIHBIX MTPOIECCaX.
CocCTaBysITh YpaBHEHUST XUMUYECKUX
peakIuii C y4acTeM BOJIbI.

OOGBSCHSTD CYITHOCTb 9KOJIOTMYECKUX
po6JieM, CBSI3aHHBIX C 3arpsSI3HEHNEM
MIPUPOIHBIX BOJ, CITOCOOBI OUMCTKY BOIBI OT
TpUMecel, Mephbl TI0 OXpaHe BOJ, OT
3arpsisHEHMS.

[TnaHMpoBaTh ¥ OCYIIECTB/ISITh HA MIPAKTUKE
XUMUUYECKUE SKCIIePUMEHTDI, IPOBOAUTD
HaOJTI0IeHus1, JeIaTh BbIBOIbI 11O
pe3yJbTaTam 3KCIIepUMeHTa.

CnepoBarsb IpaBuiaM 6e30macHO paboThl B
J1abopaTopuUM IIPU UCIIOIb30BaHUMI
XUMMUYECKON MOCYIbI ¥ 0O0PYIOBAHMSI.
[TpoBOAUTD BHIUMCIIEHNS C TIPMMEHEHEM
TIOHSITUST «MaCcCOBas TOJISI BEIECTBA B
pacTBope».

Ucrnonb30BaTh Mpy BbITIOJHEHUM YIEOHbBIX
3aJaHuii U B IIPOIIecce MUCC/IeN0BaTeIbCKOM
JIeSTeJIbHOCTY HayYHO-TIONYJISIPHYIO
JIUTEPATYPY XUMUUECKOTO COMIEPsKaHMSI,
CIIpaBOYHbIE MaTepuasibl, peCcypcChl
NuTepHera. BoicTpanBaTh pa3BEpHYThIE
MICbMEHHbIE U YCTHbIE€ OTBEThI C OIIOPOIi Ha
MHGOPMAIINIO U3 YUeOHMKA Y CITPABOYHBIX
MaTepuaoB, TpPaMOTHO UCIOJIb30BaTh
M3yYEeHHBIN TTOHSITUIIHBIN armapaT Kypca
XUMUA

Tema 7. OcHOBHBIE
KJIACChI HEOPraHMIECKUX

Knaccuduxaimst HeopraHmueckmx
coeqHEeHNN.

KnaccudummpoBaTsb n3ydaembie BEIIECTBA 10
COCTaBY M CBOVICTBaM.

POl
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coeguHeHu (174)

Okcuppl: cocTas, Kiaccuduramysi (OCHOBHbIE,
KMCJIOTHBIE, aM(oTepHbIe,
HecoJ1eobpasyrolye), HOMeHK/IaTypa
(MexxgyHapoaHas U TpUBUAJIbHAs).
[TonydeHne u XuMMUUeCcKme CBOVICTBA
KMCJIOTHBIX, OCHOBHBIX 1 aM(pOTEePHbBIX
OKCHUIOB.

OcHoBaHMs: cocTaB, KiaccubuKamms,
HOMeEHKJIaTypa (MeXAyHapogHas U
TpUBUAIbHAS), GUUUECKNE U XUMUUECKIUE
CBOJMCTBA, CIIOCOOBI Oy YeHMSI.

Kucrnorsl: coctaB, knaccuduraims,
HOMEHKJIaTypa, GU3nMIecKye M XuMUIecKme
CBOJICTBA, CITOCOOBI ITOJTyUEHMSI.

Psan akTMBHOCTM METaJIIOB.

Coun (cpemHye): HOMEHKIIATYPa, CIIOCOOBI
TTOJTyYeHMsI, B3aMMOJEMCTBIE COJIEN C
MeTaJIJIaMy, KUCIOTaMM, IIeJI09aMU U
COJISIMM.

I'eneTnueckas cBsI3b MEXKIY KjlacCcaMu
HEeOPraHMuyeCKMUX COeIVHEHMI.
JeMoHCcTpauumn

O6pasiibl HEOPraHMUYECKUX BEILeCTB
Pa3JIMYHbIX KJIACCOB.

BsaumogeiicTBue pacTBopa CepHOM KUCIOThI
¢ okcugom menu(ID).

Peaxiiyis HeliTpanusaiyn.

BrITecHeHne ogHOro MeTasia Apyrum U3
pacTBoOpa COJIN.

JlabopaTopHBbIe ¥ MPaKTUUYEeCKUe padoThI
JlabopamopHbie onvimoul: B3aumonencTsue
KUCJIOT ¢ Mmetayutamu. [lonyuenne

CocraBysiTh GOpMYJIbI OKCUIOB, KUCJIOT,
OCHOBaHMI, COJIeN 1 Ha3bIBATh UX IO
ME>KIyHapOIHOM HOMEHKJIaType.
[TporHosmpoBaTb CBOMCTBA BEIIECTB HA
OCHOBE OOIINX XMMUUYECKUX CBOMCTB
M3YYEeHHBIX KJIACCOB/TPYIIl BELIECTB, K
KOTOPBIM OHM OTHOCSITCSI.

CocCTaBJsITb MOJIEKYJISIPHBIE YPAaBHEHUS
peaxiuii, MJUTIOCTPUPYIOLLINX XUMUYECKUEe
CBOJCTBA M CITOCOOBI IMOJTyYEHMS BEIIECTB
M3yYEeHHBIX KJIaCCOB/TPYIII, a TaKXKe
MTOATBEPKIAIOIINX TeHETUYECKYIO
B3aMMOCBSI3b MEKIY HUMU

[Tpon3BOAUTDL BHIUMCIIEHMS TIO YPABHEHUSIM
XUMUUYECKUX peaKLyiA.

[TnaHMpoBaTh ¥ OCYILECTB/ISATh HAa MPAKTUKE
XUMMUYECKIME IKCITEPUMEHTBI, TPOBOIUTH
HaOJTI0IeHus1, Ie1aTh BbIBOIbI IO
pe3yJbTaTam 3KCIIepUMeHTa.

CrnepoBarb IpaBuiaM 6e30MmacHoi paboTsl B
J1abopaTopuUM IPU UCIIOIb30BaHUMA
XUMMUYECKON MOCYIbI ¥ 0O0PYIOBAHMSI.
Wcnonb3oBaTh Ipy BBIIOJIHEHUY YUEOHBIX
3aIaHMIA U B TIPOLIECCe MCCIeN0BaTe/IbCKOM
IeSITeIbHOCTY HayYHO-TIOMYJISIPHYIO
JIUTEPATYPy XUMUUYECKOTO COMIePsKaHMsI,
CITpaBOYHbIE MaTepUasIbl, PeCypChl
UnTepHerTa.

BoicTpanBaTh pasBeépHyTbhIE MMCbMEHHbBIE U
YCTHBIE OTBETHI C OITOPOI Ha MH(MOPMALINIO
13 yueOHMKA U CIIPaBOYHbBIX MaTepuasioB,

http://school-
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HEepacTBOPUMBIX OCHOBAHMIA.
B3aumopeiicTBue HepaCTBOPMMBIX
OCHOBAHUM C KMUCJIOTaMU.

Pasnoskenne ruppokceuma meau(Il) mpu
HarpeBaHUMN.

Ilpakmuueckasa pabomalNe 6. Pellienne
9KCIEPUMEHTAIbHBIX 33124 IO TEME
«OCHOBHBIE KJIACChI HEOPTaHNYECKUX
COemVHEHUIN».

BorunciieHus: 1o ypaBHEHMSIM XUMUYECKUX
peaxkLuit

IPaMOTHO MCITOIb30BaTh M3yUYEeHHbBIN
TIOHSITUIHBIN ammapar Kypca XUMWUMN.

Paspen 3. [lepuoanueckuii 3akoH u Ilepuoanyeckas cucrema xummuueckux snemeHToB [I. Y. MengeneeBa. CTpoeHue

aToMoB(8 u)

Xumnueckast cBsizb. OKMUCIUTETbHO-BOCCTAHOBUTE/IbHbBIE peakmuu (12 1)

Tema 8. Ilepuoamueckuin
3aKkoH u Ilepuoanueckas
CUCTeMa XUMMYECKUX
3JIEMEHTOB

. . MenpeneenBa.
Crpoenue aToma (8 u)

ITepBbie MOMBITKY KJIacCUUKaALINA
XUMMUYECKMX 371eMeHTOB. [IoHsITHE O rpyIinax
CXOJIHBIX 3JIEMEHTOB (11I€JIOYHBIE U
111eJIOYHO3eMeSTbHbIe MeTalIbl, TaJIOTeHblI,
MHEepTHbIE rasbl).

DJIEMEHTbI, KOTOpbIe 06pa3yioT am@oTepHbIe
OKCHJIBI ¥ TUAPOKCHU I [Tepmrogmueckmit
3akoH u [lepuoanueckas cucrema
xummueckux sjemeHToB /1. V1. Meupgeneena.
[Tepuoppl, rpynibl, NOArpyIIbl. PU3NUECKMA
CMBICJT TIOPSIIKOBOT'O HOMEpPA 3JIEMEHTA,
HOMEpOB Teprofa U I'PYIIIbL.

Crpoenne atomoB. CoCTaB aTOMHBIX SIiED.
N3oTormbl. DnekTpoHbl. CTpoeHMe
9JIEKTPOHHBIX 000JI0UEK aTOMOB TepBbIxX 20
XUMMUYECKMX 371eMeHTOB [lepuoayeckoii
cuctemsl [I.M1.MenpnesneeBa.

PackpbIBaTh CMBICT TIEPUOINYECKOTO 3aKOHA.
[ToHMMaTh CyIeCTBOBaHME MTEPUOINUECKON
3aBUCUMOCTH CBOJMCTB XMMMUUYECKUX
3JIEMEHTOB (M3MeHEHME PalNyCOB aTOMOB U
3JIEKTPOOTPUIIATETLHOCTM) U UX COEAVHEHUI
OT IIOJIO’KEHMSI B IIePUOINUECKON CUCTEME U
CTPOEHMST aToMa.

YcraHaBaMBaTh CBSI3b MEXKAY IOJIOKEHMEM
9JIeMeHTa B IIePUOANYECKON CUCTEME U
CTpOeHMeM ero aToma (COCTaB U 3apsif siapa,
o011iee YMCIIO 3JIEKTPOHOB U pacIipeesieHye
MX TI0 3JIEKTPOHHBIM CJIOSIM).
[IporHo3upoBaTh XapakTep U3MEHEHMSsI
CBOJVCTB 3JIEMEHTOB U UX COeIMHEHUI 10
rpymmam u nepuopam Ilepmognueckoii
CUCTEMBI.

XapakTepu3oBaThb XMMUUECKIE 3JIEMEHTbI
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XapakTepuUCTUKA XMMUUYECKOrO 3JIEMEHTa 110
ero noJyioxkenuto B [lepuoanueckoi cucreme
H..Menpeneena.

3uauennue [lepuopmueckoro 3akoHa U
[Tepuomyuueckoit CUCTEMbI XUMUYECKUX
2JIEMEHTOB JIJISI Pa3BUTYSI HAYKU Y TTPAKTUKU.
. Y. MeHpeneeB - yU€HbIi, IIeJaror u
rpaskIaHVH.

JeMoHCTpanuu

KopoTtkonepuogHast 1 AaMHHOIEPMOTHAS
dopmsl Ilepruognueckoin cucTeMbl
xumMmmnueckux syemeHToB JI. . Menpgeneesa.
OsnakomsieHue ¢ ob6pasaMu MeTaIJIOB U
HEMeTaJIJIOB.

JlaGopaTopHBbIe ¥ MPaKTUUEeCKue padoThI
JlabopamopHutii onbim: B3auMogercTue
TUIPOKCHUIA IIMHKA C paCTBOPaMM KUCJIOT U
1ieyouen

TePBbIX TPEX MEPUOIOB, KaJIVsI, KATbIUS 110
ux moJyioxkeHnto B [lepuonnueckoii cucreme
O. . Meuneneesna.

CrnemoBath mpaBuyiaM 6e3011acHOV pabOThI B
J1abopaTopuM Mpy UCIIOTb30BAHUM
XUMUYECKOM NOCYIbl U 060PYIOBaHMSI.
BoicTpanBaTh pa3BépHYyTbIe IMCbMEHHbIE U
YCTHBIE OTBETHI C OIOPOJ Ha MH(OpMAIIO
13 y4eOHMKA U CITPABOYHBIX MaTepUaJIOB,
IPaMOTHO UCITOIb30BaTh M3yUeHHbI
MTOHSITUIHBIN arliapaTr Kypca XUMUM.
Ucnonb3oBarh npy BbITTOJIHEHUN YUEOHBIX
3a/laHUI TeKCThI yueOHMKa, CIIPaBOYHbIE
matepuaisl ([lepuognueckyto cucremy
xummnueckux snemeHToB . YI. MeHpeneeBa,
TabJINILY PaCTBOPU- MOCTU KUCJIOT,
OCHOBAaHMUI U coJjieii B BoAe,
9JIEKTPOXUMMUYUECKUI DS, HATIPSKEHUI
MEeTaJIIOB).

Ucnonb30BaTh Mpy BbITOJHEHUM YIEOHbBIX
3aJaHuii U B IIPOIIecce UCC/IeN0BaTeIbCKOM
IesITeIbHOCTY HayYHO-TIOMYJISIPHYIO
JIUTEPATYPY XUMUUECKOTO COMIePsKaHMSI,
CIIpaBOYHbIE MaTepuasibl, peCypcChl
WNurtepHera

Tema 9. Xumnuueckast
CcBsI3b. OKUCIUTEIBHO-
BOCCTAaHOBM-Te/IbHbBIE
peaxkImmu

(12 v)

DJIEKTPOOTPULIATEIBHOCTb aTOMOB
XUMMUUECKIX 3JIEMEHTOB.

Xummnueckasi CBsi3b (MOHHAs1, KOBaJIEHTHAs
TTOJIIPHAST ¥ KOBAJIEHTHAS HETIOJ/ISIpHas).
CreneHb OKMCJIEHMUS.
OxuC/INTETbHO-BOCCTAHOBUTEJIbHBIE PeaKIINu

PackpbIBaTh CMBICJT M3YUaE€MbIX TTOHSTUNA.
Onpenensatb BUL, XMMUUECKOM CBSI3U B
COeIMHEHUN.

OnpenensiTh CTENEHb OKMCIEHNS
XMMMUYECKOT'O 3JIEMEHTa 110 popmysie ero
COeIMHEeHMS.
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(OBP). Ilpotieccol OKUCIEHUS U
BoccTaHoBIeHMsI. OKUCIUTENN U
BOCCTaHOBUTEJIN.

HeMoucTpanumn

OBP: ropenne, peakiuy pasiosKeHMs,
CcoeMHEHNST

e Ormnpenenars 3JieMeHT (BeIleCTBO) —

OKUCJIUTEb U 3JIeMeHT (BeIleCTBO) —
BOCCTaHOBUTETh

e OODBSCHSITb CYLIHOCTb IPOIIECCOB OKMCJIEHMS

" BOCCTaHOBJIEHMNA.

e CoCTaBJISITh 3JIEKTPOHHBIN OaslaHC C YUETOM

Uncia OTOAaHHbIX M IMPUMHATBIX 3JIEKTPOHOB.

e Cocrasnsith ypaBHeHre OBP
e lcnosnb3oBaTh My BBITTOJIHEHUY YYEOHBIX

3aJaHUI TEKCThI YUeOHMKA, CIIPAaBOYHbIE
MaTepuasibl (MIEPUOANUECKYIO CUCTEMY
xumMmmnueckux 3yemenToB JI. 1. MeHnpneneeBa,
TaOJINILY PACTBOPMMOCTU KMUCJIOT, OCHOBAHMIA
U COJIEN B BOJE, SJIEKTPOXUMUIECKUN PSITI
HaIpsDKEHU METAIJIOB)

9 knacc (2 4 B HeZeio, Bcero 68 4, U3 HUX 5 U — pe3epBHOE BpeMs

IIpumepHbIe TeMBbI,

pacKpbIBalouIye JaHHbIN
DJIeKTPOHHbIE
paszes MporpaMmbl, OcHoBHbIE BUIbI IeITETbHOCTH
OcHOBHOE cofepsKaHue oOpasoBaTeIbHbIE
¥ KOJIMYECTBO YacoB, 00yJaronIMxcs
pecypchbi
OTBOIMMOE Ha UX
U3y4deHune
Paspen 1. BenrecTBo 1 xuMmnueckue peaxkuun (18 u)
[Tepuonmuecknit 3akoH. [lepnognueckas e XapaKkTepu3oBaTh XMMUUYECKNE IJIEMEHTDI POl
IToBTOpEHME U cucTeMa xuMmn4deckux snemeHnTos 1. U. NepBbIX TPEX MepuooB, Kamus U KaiabLys o | http://fcior.edu.ru
http://school-

yriiyo/ieHne sSHaHu
OCHOBHBIX pa3JieioB
Kypca 8 kiacca (5 4)

MenpeneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTY B M3MEHEeHIM CBOJCTB
XUMUUYECKUX SJIEMEHTOB ITEPBBIX TPEX
MIepUOOB, Ka/Ius, KaJbLYs U UX COeOMHEHUI

UXx noJioskeHuio B [lepuognueckoii cucreme
. U. Meupeneesna.

o KnaccuduimpoBaThb 1 Ha3bIBaTh
HeopraHMJyecKye BellleCTBa M3YUeHHBIX

collection.edu.ru
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B COOTBETCTBUM C ITOJIOKEHMEM 3JIEMEHTOB B

MIePUOANYECKO CUCTEME U CTPOEHUEM UX

aTOMOB.

Knaccndukanms 1 HoMeHK/IaTypa

HeOpraHMYeCcKyx BelecTB (MeXXIyHapoIHast

U TpUBMAJIbHAsST). XMMIUYECKIEe CBOMCTBA

BEIEeCTB, OTHOCSIIMXCS K Pas/IMUHbIM

KJIaccaM HeOpraHMYeCKUX COeIVHEeHU, UX

reHeTuuYecKas CBSI3b HEOPraHMYeCcKmx

BEIIIECTB.

CTpoeHue BelleCcTBa: BUIbl XMMUUECKOM

CBSI3M U TUITbI KPUCTAJIMYECKUX PEIIETOK.

3aBUCUMOCTDb CBOJMCTB BEIIeCTB OT UX

CTpOEHMSI.

JeMoHCTpanuu

1. Mogenu KpUCTANIMYECKUX PEIIETOK
HEeOpraHMuyeCcKMX BellleCTB.

2. KoportkomnepruonHas v OJMHHOIIEPUOIHAS
dopmsl TTepruoanueckoin cucTeMbl
xuMmmueckux syemeHToB [I. 1. Menpgeneen

KJIACCOB.

OmnuchIBaTh 001IME XMMUYECKMEe CBOMCTBA
BeILIeCTB Pa3/IMYHBIX KJIACCOB, OITBEPKAATh
CBOMCTBA IIpMMepaMy MOJIEKYJISIPHBIX
YpaBHEHUI XUMUYECKUX PEaKIIIA.
Ornpenensitb BUI, XMMUYECKOM CBSI3U U TUIT
KPUCTA/UTMYECKONM PEIIETKY BelleCTBa.
[TporHo3mpoBaTh CBOMCTBA BEILIECTB B
3aBMCUMOCTY OT UX CTPOEHUS.
BricTpanBaTh pa3BeépHYyTbhIE MMCbMEHHbBIE U
YCTHBIE OTBETHI C OITOPOI Ha MHMOPMALIIO
13 yuyeOHMKA M CITPAaBOYHbIX MATEepUaJIOB,
IPAMOTHO MCITOTb30BaTh M3yUYEeHHbIN
MOHSITUMHBIN amlmnapar Kypca XUMUM.
Wcnonb3oBaTh Mpy BBITTOJIHEHUY YYEOHBIX
3a[laHMI1 1 B MPOIECCE UCCIIeIOBATETbCKOM
IeSITeJIbHOCTY HayYHO-TIOMYJISIPHYIO
JIUTEPATYPY XUMUUECKOTO COAEPsKaHMS,
CITpaBOYHbIE MaTepUaJIbl, PECYPChI
WNurepHeTta

Tema 1. OcHOBHbBIE
3aKOHOMEPHOCTH
XMMUYECKUX PeaKuyi
(49)

Knaccudukanys XumMmuueckmux peakiiniino
pasIMUHbIM MTPU3HaKaM (110 YMCJIY U COCTaBY
YUYaCTBYIOIIMX B PEaKIVy BEIIEeCTB, IO
TerI0BOMY 3 deKTy, 110 M3MEHEHUIO
CTeIeHel OKUCJIEHUST XUMUYECKUX
3JIEMEHTOB, 110 06PaTUMOCTH, TIO YUACTUIO
KaTajnsaTopa).

OK30- U SHAOTEPMUYECKIE PEaKIINM,
TepMoxuMuUeckme ypaBHeHus. [lonsitue o
CKOpOCTHU XUMMUJecKou peakiun. [Toustue o
TOMOTEHHbBIX U IreTepOTreHHbIX peaKIsX.
[ToHsaTre 06 06PATUMBIX ¥ HEOOPATUMBIX

PackpbIBaTh CMbICJI M3YYaeMbIX MTOHSITUN U
MIPUMEHSITb 3TU IMOHSITUSITIPU ONMCAHUN
CBOJCTB BEIIeCTB U UXIIPEBPAIIEHNIA.
KnaccudniypoBarb XxuMmuueckme peakiym
10 Pa3/IMYHBbIM TTPU3HAKAM.
YcraHaBamMBaTh 3aBUCUMOCTb CKOPOCTU
XUMMUYECKOM peakivy OT PasINUHbIX
(bakTopoB.

[TporHosmpoBaTh BO3MOSKHOCTU
MPOTEKAHUsT XUMUYECKUX TTpeBpalleHnin B
Pa3INYHBIX YCIOBUSIX.
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XUMMWYECKMX peakiusax. [ToHaTue o
XMMUYECKOM paBHOBecun. DakTopbl,
BJIMSIIOILIME HA CKOPOCTDh XMMMUUECKOMN
peakiuu U MOJIOKEHVE XMMUIECKOTO
pPaBHOBECHSI.
OKMCINTETbHO-BOCCTAHOBUTEJIbHbBIE
peakuym (3nekTpoHHbI 6aanc OBP).
JeMoHCTpauun
1. 3aBMCUMOCTb CKOPOCTH XMMMUYECKON
peakImu OT Pas3IMUHbIX (aKTOPOB.
2. BosgeiicTBue KaTaymsaTopa Ha CKOPOCTb
XUMUYECKON PeaKIINN.
3. TIpumepsl HEOOPATUMBIX U OOPATUMBIX
peakInii.
4. CmMelleHye paBHOBECHST XMMUUECKOM
peaxIInin.
Boiuucnenusn
KOJIMYECTBA BellleCTBa, 06bEMa M MaCChl
peareHTOB MJIM TTPOJYKTOB IO YPaBHEHUSIM
XUMMUYECKUX PeaKIyin

OrnpenensiTb OKMCIUTENTb U
BocctaHoButenb B OBP.

CocTaBsiTh 3JIEKTPOHHbIN GaslaHC
peaKkiuu.

[TpousBOAUTH BBIUMCIEHMS 10
XUMMUYECKUM YPaBHEHMSIM.

BricTpanBaTh pa3BépHYyTbIE MIMCbMEHHbIE U
YCTHBIE OTBETHI C OIIOPOI Ha MH(OPMALIVIO
13 yueOHMKA M CIIPAaBOYHbIX MaTepUasIoB,
I'PaMOTHO MCITOJIb30BaTh M3YyUYEeHHbII
MTOHSITUIHBIN arlliapaTr Kypca XUMUM.
Wcnonb3oBaTh mpy BBITTOJIHEHUY YYEOHBIX
3aJaHuii U B IIPOILIecce UCC/Ief0BaTeIbCKOM
IeITeJIbHOCTY Hay4YHO-TIONYJISPHYIO
JIUTEPATYPY XMMUUECKOTO COMEePsKaHs,
CIIpaBOYHbIE MaTepuaibl, peCcypcChl
WNurepuera

Tema 2.
DJIEKTPOIUTUYECKAS
JUCCOIMAIAS.
XuMuueckue peakiuuu B
pacTrBopax

99

Teopust 371eKTPOIUTUYUECKON IMUCCOLMALIVIN.
DJIEKTPOJIUTHI U HE3JIEeKTPoInThI. KaTnoHsl,
aHMOHBI. MexaHM3M JMCCOLMalyy BelecTB C
PasIMYHbIMM BUIAMY XMMUYECKOI CBSI3N.
Crermnens mucconmanmy. CuibpHbie 1 cabbie
3JIEKTPOJIATHI.

Peaxkuyy MOHHOro o6MeHa, YCJIOBUST UX
npoTekanusi. VIoHHbIe ypaBHEHUST peaKinii.
XUMMUYeCKMe CBOMCTBA KIUCIOT, OCHOBAHUI U
coJieli B CBeTe MpeaCcTaB/IeHuii 00
3JIEKTPOJIUTIYEeCKO nuccouuanuu. Cpena
pacTBopa. [ToHsITIE O TUOPOJIM3E COJIE.

PackpbIBaTh CMBIC/ M3y4YaeMbIX TTOHSITHIA,
a TakyKe CMbICJT TEOPUA
9JIEKTPOJIUTUYECKON IMCCOIVAIINNA.
OOBbICHATD TPUUMHBI
3JIEKTPOIIPOBOTHOCTY BOIHBIX PACTBOPOB.
CocTaByiSITh ypaBHEHMS IMCCOLMAIINN
KUCJIOT, IIeJIOUel U COJIeN, ITOIHbIE U
COKpAIlE€HHbIE IOHHBbIE YPaBHEHMS
XUMMWYECKUX peaKliyii MOHHOro OOMeHa.
[TnaHMpoBaTh 1 OCYIIECTBISITH Ha
MPaKTUKE XUMUUYECKME IKCITEPUMEHTHI,
MIPOBOAUTD HAGTIONEHNSI, MeIaTh BbIBOIbI
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KauecTBeHHbIe peakuy Ha KaTMOHBI U
AQHVMOHBI.
HemoHcTpaummu
OneKkTpuyeckas MpOBOAMMOCTb PACTBOPOB
BEILIECTB; ABMKEHE OHOB B 3JIEKTPUUECKOM
mnoJie.
O1bIThI, WILTIOCTPUPYIOLLIME TPU3HAKNA
MIPOTEKAaHMSI PeaKlyii MOHHOTO OOMeHa.
OrbITHI O OINpeeIeHNIO Cpebl B PACTBOPAX
cosiert (XJopuaa HaTpusI, KapOoHaTa HaTpus,
XJIOpUAA IMHKA).
JlabopaTopHbIe ¥ IPAaKTUUECKNe PAad0ThI
JlabopamopHwlii onbim:
Peakuyy noHHOrO 06MeHa B pacTBOpax
91ekTponnToB: cyJibdara menu(Il)
U 1LIEJI0UM, KapOoHaTa HATPUSI U COJISTHOM
KMCJIOTBI, PEaKLMsI HEUTPaTU3aI UM MEKITY
TUIPOKCUIIOM KISt Y COJITHOM KMUCJIOTOV.
Ipakmuueckas paboma Ne 1. Pemenne
9KCIIEpPMMEHTATbHBIX33/1a4 10 TEME.

Boiuucnenus

10 YPaBHEHUSIM XUMMUUECKUX PeaKIInii

10 pe3ysibTaTaM 3KCIIepPYMEHTA.
CrnenoBath npaBuamM 6e30MacHON pabOThI
B J1abOpaToOpuUM MPY MCIIOJIb30BaHUA
XUMMWYECKOM MOCY/Ibl U 060PYIOBaHUSI.
[Tpon3BOAUTH BBIYMCIIEHMS TIO
XUMMUYECKUM YPaBHEHMSIM.

BricTpanBaTh pasBEpHYTbIE MMCbMEHHbIE U
YCTHBIE OTBETHI C OTIOPOI Ha MHGOPMALINIO
13 yuyeOHMKA ¥ CIIPaBOYHBIX MaTepUasoB,
I'PaMOTHO MCITOJIb30BaTh M3y4YEeHHbIN
TTOHSITUITHBIN anmapar Kypca XUMUMN.

W cronb3oBaTh Mpy BBITIOJIHEHUY YU€OHBIX
3aJaHUI ¥ B MPOLIECce MCC/IeIOBaTeIbCKOM
JeTeJIbHOCTY HayYHO-TIOMYJISIPHYIO
JIUTEPATYPy XUMUUECKOTO COJIepPsKaHMS,
CIIpaBOYHbIE MaTepyasbl, PeCypChbl
WHrepHeTta

Pasnen 2. Hemerasnibl 1 ux coesyiHeHus (24u)

Tema 3. O6uias
XapaKTepUCTUKA
XUMUYECKUX 3JIEMEHTOB
VIIA-rpynmbl.
I'anorensi (4 1)

OO611as xapaKTepUCTMKA I'aJIOreHOB.
Ocob6eHHOCTH CTPOEHMST aTOMOB 3TUX
3JIEMEHTOB, XapaKTepHbIe [IJisT HUX CTeNeHU
okuciieaus. CtpoeHne u GpusmMyecKue
CBOJCTBA MTPOCTBIX BEIIECTB — I'aJIOT€HOB.
XuMuyeckyue CBOJMCTBA Ha IIpMMepe Xjiopa
(B3auMoOeNCTBME C MeTalJITaMu,
HeMeTa/UIaMu, 1ejiouami). XJIOpPOBOIOPO/I.

o OODBSICHSITD OOIIIME 3aKOHOMEPHOCTHU B

MU3MEHEHUM CBOMCTB HEMETAJIJIOB U UX
COeIVIHEHU B TIpefieiaX MasIbIX MTepUOIO0B U
riaBHBIX noarpynn Ilepuonyueckon
CUCTEMBI XMMUYECKNX 3JIEMEHTOB C Y‘IéTOM
CTPOEHMS UX aTOMOB.

XapakTepusoBaTh QU3MUECKNE U
XMMMYECKIE CBOVCTBA IMMPOCTHIX BEIIECTB
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ConsiHas KMCJIOTa, XMMMUUYECKYe CBOVICTBA,
noyryyeHue, npuMeHeHne. KauecTrBeHHbIe
peakIMy Ha raJoreHUA-NOHbI.

IeicTBMe XJI0pa U XJI0OPOBOOPO/A Ha
OpraHu3M 4YeyioBeKa. BaskHeiiie XJIOpUAbI 1
UX HaXOXXJIeHNe B IIPUPOJIE.
JeMoHCTpanuu

Budeomamepuanui: raJioreHbl ¥ UX
COeIVIHEHMS.

OO6pas1pl XJIOPUIOB.

JlaGopaTopHbIe ¥ MPAKTUYECKNe PadOThI
JlabopamopHuiii onbim: Pacrio3HaBaHue
XJIOPUJI-MIOHOB.

Ilpakmuueckas pabomalNe 2. Tlonyuenne
COJISTHOM KMUCJIOThI, M3yUeHMe e€ CBOMCTB.
Boiuucnenus

110 YPaBHEHMSIM XMMUYECKUX PeaKIVI, eCIn
OJIVH U3 PeareHTOB JaH B U30bITKE;

0OBEMOB ra30B 10 YPaBHEHMIO PeaKIMyM Ha
OCHOBE 3aKOHa 0O'bEMHBIX OTHOIIEHUI Ta30B

rajioreHoB (Ha IIpuMepe XJiopa) M CJIOKHBIX
BellIeCTB (XJIOPOBOJOPOAA, XJIOpUIa HATPUS),
CITOCOOBI MX MOTYYEeHMSsI, TPUMEHeHe U
3HAYEHMe B MIPUPOJIE U SKU3HM UeIOBEeKa.
OrpenensiTh raJoOreHua-MOHbI B pacTBOPeE.
[TnaHMpoBaTh M OCYIIECTB/ISITh HA MIPAKTUKE
XUMMUYECKIME IKCITEPUMEHTBI, TPOBOIUTH
HaOJTIOAEH NS, IeJIaTh BHIBOABI 11O
pe3yJbTaTam 3KCIIepyMeHTa.

CrnepoBarb IpaBuiaM 6e30MmacHo paboThl B
J1:abopaTopum Mpy UCIIOIb30BAHUM
XUMMUYECKOM MOCYAbI ¥ OOOPYTOBAHMSI.
BricTpanBaTh pasBépHyThIE MMCbMEHHbBIE U
YCTHBIE OTBETHI C OITOPOJ Ha MH(OpMaIHIO
13 y4eOHMKA U CITPABOYHBIX MaTepUaJiOB,
I'PaMOTHO MCIOJIb30BaTh U3yYEeHHbIN
MTOHSITUIHBIN arlapaTr Kypca XUMUM.
Wcronb30BaTh Mpy BbITIOJHEHNUM YYEOHBIX
3aJaHuii U B IIpOIlecce MUCC/IeIoBaTeIbCKOM
JesTeTbHOCTY HayYHO-TIOMYJ/ISIPHYIO
JIUTEPATYPy XUMUUECKOTO COMIePsKaHMSI,
CITpaBOYHbIE MaTEPUAJIbI, PECYPChI
WurepuHera

Tema 4. O6uias
XapaKTepUCTUKA
XUMUYECKUX 3JIEMEHTOB
VIA-rpynnsi. Cepa u eé
coeauHeHUA (4 1)

Oo61as xapakTepuCcTHKa 3j1eMeHToB VIA-
rpytbl. OCOGEHHOCTY CTPOEHMST aTOMOB
9TUX 3JIEMEHTOB, XapaKTepHbIe JJIsT HUX
crerieHu okucyiennsi. CTpoeHne u
(busmueckme CBOMCTBA MPOCTHIX BEIIECTB —
KICJIOPOJA U CEPBI.

AusnoTporHbie MoaubuKaIMu KUCI0poaa 1
cepbl. XMMMUUYECKNEe CBOVICTBA CEPhI.

O6bscHITD 00ILIME 3aKOHOMEPHOCTHU B
M3MEHEeHUM CBOJICTB 371eMeHTOB VIA-TpyIinbl
U VX COeNVIHEeHUN

C VYETOM CTPOEHMUS X aTOMOB.
XapakTepus3oBaTh QU3NUYECKUE U
XMMMUYECKME CBOJICTBA IIPOCTOI'O BEILeCTBA
cepbl 1 e€ coemMHeHMIi (CepoBOAOPOaA,
OKCHUIIOB CEPbI, CEPHOM KUCJIOTHI,

P31
http://fcior.edu.ru

http://school-
collection.edu.ru

35



http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

CepoBogopop, cTpoeHue, Gpusudeckue u
XuMmyeckue cBoyictBa. OKCUABI Cepbl KaK
MpeACTaBUTEMN KUCIOTHBIX OKCKIoB. CepHas
KIUCJIOTA, PU3MUECKIe ¥ XUMUUECKIEe
cBoyicTBa (001Me KaK IpeICTaBUTEIIS Klacca
KUCJIOT U crieliuduyecKne), IpuMeHeHue.
XuMmueckme peakiyn, Jieskallye B OCHOBE
MIPOMBIIIVIEHHOT'O CITOCO6a MOTyUeHNUs
CepPHOM KUCJIOThI. ATapaThl ¥ MPOTEKAIOIINe
B HMX IIPOIIECCHI (Ha MpuMepe MPOM3BOACTBA
cepHOM KUCa0ThI). CoMM CEpHOM KUCIIOTHI,
KaueCcTBEHHasl peakIys Ha CyJb(aT-MoH.
HaxosknmeHnue cepsl 1 €€ coeIHEHMI

B Ipupoje. XMMMUUYeCKoe 3arpsisHeHne
OKPY>KaIOIIeN Cpeibl COeMHEHVSIMU CEPbI
(KMCIOTHBIE HOKON, 3arPsSI3HEHNME BO3IyXa U
BOJIOEMOB), CITOCOOBI €T0 MPeaOTBPaIEeHMS.
JeMoHCcTpauumn

Komnekuun (BuaeoMaTepmasibl): cepa u eé
COeIMHEeHMSI.

O6yrymBaHKe caxapa Mo/l JeiCTBUEM
KOHIIEHTPMPOBAHHOV CEPHOM KUCJIOTHI.
JlaGopaTopHbIe ¥ MPaKTUYECKNe PadOThI
Jlabopamopubwie onvimot: OGHaAPYKEHME
cynbdar-noHoB. B3aumopeicteue
pa3baBJIEHHOM CEPHOM KUCJIOThI C IMHKOM.
Bosiuucnenus

10 YPaBHEHMSIM XMMUYECKUX PeaKIIuii;
MacCCOBOJ JI0JI BbIXOZa MPOAYKTA PeaKium

cysb(haToB), CIIOCOOBI UX MOJTyYEH NS,
IIpMMeHEHMEe U 3HAUEHME B IIPUPOJIE U XKU3HU
yesIoBeKa.

Omnpenensite HAJIMUME Cyab(aT-MOHOB B
pacTBope.

OOGBSCHSTD CYITHOCTb 9KOJIOTMYECKUX
Mpo6JieM, CBSI3aHHBIX C ITepepaboTKOM
COeIVIHEHUI Cepbl.

[TnaHMpoBaTh ¥ OCYIIECTB/ISITh HA MIPAKTUKE
XUMMUYECKME IKCITEPUMEHTBI, TPOBOIUTH
HaOJIIOIeHMsI, 1eJIaTh BbIBOABI 10
pe3yJbTaTam 3KCIIepUMeHTa.

CnepoBarsb IpaBuiaM 6e30macHoO paboThl B
JlabopaTtopum Ipyu UCIIOIb30BaHUNA
XUMMUYECKON MOCYIbI ¥ 0O0PYIOBAHMSI.
[Tpou3BOAUTD BBIUMCIIEHNS 10 XUMUYECKUM
YpaBHEHMSIM.

Hcnonb30BaTh Mpy BHITIOJTHEHMM YUeOHbBIX
3aJaHUI TEKCThI YUeOHMKA, CIIPAaBOYHBIE
matepuaisl ([lepuognueckyto cucremy
xummudeckux seMmeHToB [.M.MeHnemneeBa,
TaOINILY PACTBOPUMOCTU KMUCJIOT, OCHOBAHMIA
U COJIEH B BOJE, YJIEKTPOXUMUIECKUN PSITI
HaIMpsDKEHMI METaJJIOB).

Hcnonb30BaTh Mpy BHITIOJTHEHMM YUeOHbBIX
3a/IaHUI U B TIPOLIecce MCCeq0BaTe/bCKOM
IeSTeJIbHOCTY HayYHO-TIOMYJIIPHYIO
JIUTEPATYPy XUMUUYECKOTO COMIePsKaHMsI,
CIIpaBOYHbIE MaTepuasbl, pecypcbl HT-Ta

Tema 5. O61as
XapaKTepUCTUKa

OO611as xapakTepuCTUKa 3j1eMeHTOB VA-
rpyibl. OCO6eHHOCTY CTPOEHMST aTOMOB

OO6DBSCHITD O6IIMIE 3aKOHOMEPHOCTH B
M3MEHEHUY CBOMCTB 37IeMEHTOB V A-TpYyIIIbI
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XUMMUYECKUX 3JIEMEHTOB
VA-rpynmbl. A3or,
docdop 1 ux coenuHeHNUS

Gw

9TUX 3JIEMEHTOB, XapaKTepHbIE JJIST HUX
CTENeHU OKMUCIIEHUS.

A30T, pacpocTpaHeHue B Mpupoze,
(busmyeckme M XMMMYECKme CBOMCTBA.
KpyrosopoT a3ora B npupoje.

AmMMuak, ero Gpusmyeckme u XMMMJIecKme
CBOJICTBA, IToTyueHne u npumenenme. Conn
aMMOHMS, UX GU3NUECKIE U XUMUUYECKIEe
CBOJICTBA, MpuMeHeHne. KauecTBeHHast
peakiyst Ha MOHbI aMMOHMSI.

A30THas K1CJI0oTa, e€ husndecke u
XUMMYECKMe cBoicTBa (0O1Iye Kak
MpeACTaBUTES KJIacca KUCJIOT U
cnernduueckue). Micrnonb3oBaHue HUTPATOB
M COJIelt aMMOHMST B KAUeCTBE MMHEPATbHBIX
yIOOGpEeHNIA.

XUMuuyeckoe 3arpsisHeHe OKPYsKaloIIen
Cpe[ibl COeMHEHNSIMU a30Ta (KUCIOTHbIE
IIOKIV, 3arpsIsHEHNE BO3TyXa, TTOUBBI U
BOJIOEMOB).

dochop, amnoTpoItHbie MOAUGUKAIINN
docdopa, pusmueckme M XuUMMIECKNE
CBOJNCTBA.

Oxkcup dochopa(V) n pocdhopHast kucora,
(busmueckme 1 XMMUYECKIE CBOICTBA,
nostyyeHue. KauecTBeHHast peakiust Ha
docdar-nonsI.

Wcnonb3oBanne dhocdaToB B KauecTBe
MUHEPaATbHBIX YI0OpeHui. 3arps3HeHne
MIPUPOIHBIX BOJOEMOB (pocdaTamm.
JlemoHCTpanum

Komnekuum: ¢pocdop u ux coequHeHMs.

Y X COEAVIHEHU C YUETOM CTPOEHMUS UX
aTOMOB.

XapakTepus3oBaTh QU3MUYECKUE U
XUMMUYECKME CBOMCTBA IMPOCTHIX BEIIECTB
asora 1 gocdopa U UX COeIVHEHMI
(amMmMaka, coset aMMOHMSI, a30THOM
KUCJIOTBI, HUTpATOB, okcupa ¢ochopa(V) u
dbochopHoIT KMCI0THI, hocdaToB), CITOCOOBI
UX TIOJTyYeHMs], IPMMEHEHMe U 3HaUYeHMe B
MIPUPOJIE Y KU3HU YeJIOBEKa.

OmnpenensiTb MOHBI aMMOHMS U GocdaT-MOHBI
B pacTBODe.

OOGBSICHITD CYITHOCTb SKOJIOTMUYECKUX
Mpo6JIeM, CBSI3aHHBIX C HAXOXKIEHNEM
coenuHeHnn a3oTa 1 pocdopa B
OKpY>KaloIIen cpeje.

[TnaHMpoBaTh 1 OCYIIECTBJIATh Ha MPAKTUKE
XUMUYECKME IKCIIEPUMEHTbI, TPOBOIUTD
HaOJTIOIeHNsI, IeIaTh BhIBOIBI IO
pesyJibTaTaM 3KCIIEPMMEHTA.

CrnemoBath mpaBmyiamM 6€301acHOV pabOThI B
J1:abopaTopum Mpy UCIIOTIb30BAHUM
XUMMUYECKON MTOCYIbI ¥ 0O0PYIOBAHMSI.
[Tpon3BOAUTD BBIUMCIEHMS TIO XUMUIECKUM
YPaBHEHUSIM.

Ucrnonb30BaTh Mpy BbITOJHEHUM YIEOHBIX
3aIaHNI TEKCThI YyUeOHMKaA, CIIPaBOYHbIE
MaTepuasbl (MepuoguUuecKyIo CUCTEMY
xummndeckux sjeMmeHToB [.M.Menpesneesa,
TabUILY PAaCTBOPUMOCTU KUCJIOT, OCHOBAHMIA
U COJIEN B BOJIE, SJIEKTPOXUMUYIECKUI PSITI
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BsanmoeiicTBre KOHIIEHTPMPOBAHHOM

A30THOM KUCJIOTBI C MEZIBIO.

JlaGopaTopHbIe ¥ MPAKTUYECKNE PAOOTHI

JlabopamopHbie onbimol:

1. BsaumopeiicTBue cosieii aMMOHMS C
LIEJIOYBIO.

2. OsHakomteHMe ¢ obpasiamm a30THBIX U
dbochopHbIX yIoOpeHumii.

Ilpakmuueckas pa6oma Ne 3. ITonyuenne

aMMMaKa, U3y4eHue ero CBOVCTB.

Buoiuucnenus

110 YPAaBHEHMSIM XMMMWYECKUX PEaKIINiA

HaIpsi>KeHUI MeTaslIOB).

Wcrionb30BaTh Mpy BbIOJHEHNUM YYEOHBIX
3a[laHMI1 U B TIPOIECCE UCCIIeIOBATETbCKOM
JesTeTbHOCTY HayYHO-TIOMYJISIPHYIO
JIUTEPATYPY XUMUUECKOTO COAEPsKaHMS,
CIIpaBOYHbIE MaTepuasibl, PeCypChl
WuTepHera

Tema 6. O6uias
XapaKTepucTuKa
XMMUYECKUX 3JIEMEHTOB
IVA-rpynnsi. Yriepoa u
KPeMHMUI U X
coepuHeHus (11 u)

Yriepon, ajJIoTPOHbIe MOIUMUKALIIN,
pacrnpocTpaHeHue B Ipupoae, pusnuueckue u
XMMMWYECKIE CBOMCTBA.

Ancop6iuus. Kpyrosopor yriepona B
pupoe.

Okcuppl yriiepona, ux QuUsmMIecKue

U XMMMWYECKMe CBOMCTBA, X IEICTBME HA
SKMUBbIE OPTaHM3Mbl, TIOJTyYeHM e

U TIpUMeHeHMe. DKOJOTUYECKMEe IPOOIEMBI,
CBsi3aHHbIe ¢ okcuaom yriaepoaa(lVv);
TUITOTEe3a TJI00aTbHOTO MOTEIUIEHNST KJIMMAaTa;
MapHUKOBBIN 3P deKT.

YronbHasi KUCJIOTa U e€ COMu, UX (pusmyecke
M XMMUYECKue CBOMCTBA, TOJTyYeHe U
npuMeHeHre. KauecTBeHHasT peakiys Ha
KapOOHAT-MOHBI.

Wcnonb3oBaHme KapOOHATOB B OBITY,
MeUIVHE, TIPOMBIITIEHHOCTH, CEJTbCKOM
XO3SIICTBE.

O6BbacHITH 00ILMe 3aKOHOMEPHOCTHU B
M3MeHEeHUN CBOMCTB 37ieMeHTOB [V A-rpymnmbi
Y UX COeVIHEHUI C YUETOM CTPOEHMUS UX
aTOMOB.

XapakTepu3oBaTb Qu3nuecKue u
XUMIYEeCKMe CBOMCTBA MPOCTHIX BeIIeCTB
yrJjieposia ¥ KpeMHMSI U UX COeIMHEeHUN
(OKCUAIOB yryieposa, yrojabHOM KUCIOTHI,
KapOOHATOB, OKCU/IA KPEeMHMSI, KpeEMHUEBOM
KMCJIOTBI, CUJIMKATOB), CIOCOOBI UX
MOoJTyYeHMs1, TpUMeHeHe U 3HaueHue B
IIPUPOZE U SKU3HU YeslOBeKa.

Ompenenarb KapOOHAT- ¥ CUJIMKAT- MOHBI B
pacTtBope.

OOBSIICHATH CYIIIHOCTb 9KOJOTMYECKUX
mpo0OJieM, CBSI3aHHBIX C HaXOKAeHeM
YIJIEKMCIJIOTO ra3a B OKPY’KAIOIIEN cpefe.
WNnmocTpupoBaTh B3aMMOCBSI3b
HEOPraHMYeCKNX COeIVHEeHNN YTIaepoaa u

POl
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[TepBoHaua/bHBIE MOHSITUS 00 OPraHNIECKMX
BellleCTBax Kak O COeIMHEeHMsIX yriaepoa:
0cobeHHOCTM cocTaBa u ctpoeHust. [ToHsTue o
610JIOTMYeCKY BaXKHBIX BEIIECTBAX: XKUPAX,
6eKkax, yrieBojgax. MarepuajbHOe eIMHCTBO
OpraHnyecKuX ¥ HeOpraHU4eCKmx
COeqVHEeHNN.

Kpemunii, ero pusmueckme u Xummuueckme
CBOJVICTBA, TTOJTyY€HMe U TIpUMEHEeHNe B
3JIEKTPOHMKE.

Coenuuenust kpemuus B ipupoae. Obiime
npencrasiieHus 06 okcune kpemuusi(IV) u
KpeMHMeBOM Kucyiore. CHMIMKAThI, UX
MCIIOJIb30BaHMeE B OBITY, MeIUIIVHE,
MIPOMBIIIVIEHHOCTH. BaskHerme
CTpOUTEIbHbIE MaTepualibl: KEpamuKa,
CTEKJIO, IIeMEeHT, 6ETOH, JKeJIe300eTOH.
[Ipo6siembl 6e30MaCHOTO UCIIOIb30BaHMS
CTPOUTEIbHBIX MAaTEPUAJIOB B TIOBCEIHEBHOM
SKU3HUA.

HemoHcTpatn

Mopenu KpUCTa/UIMUeCKUX PEelIETOK aamasa,
rpadura, MoJIeKysbl QysiepeHa.
Ancopbi1iyist paCTBOPEHHBIX BEIIECTB
aKTUMBMPOBaHHBIM yTJIéM. [IpoTuBoras.
Buneomatepuabl: cuamMKaTHast
MTPOMBIIIIEHHOCTb.

Mopenyu MOseKys1 OpraHM4YeCcKuX BelecTB.
JIaGopaTopHbIe ¥ MPpaKTUUYECKNe PadoThI
JlabopamopHblii onbim:

KauecTBeHnHast peakiyst Ha KapOOHAT-MOH.
Ilpakmuueckue pabomul:

OpraHMYeCcKyX BeIleCTB.
[TnaHMpoBaTh ¥ OCYILIECTB/ISITh Ha IIPAKTUKE
XMMMUYECKIME IKCIIEPUMEHTHI, IPOBOIUTh
HabJII0eHNs, e/IaThb BbIBOLI 10
pe3yJbTaTam 3KCIIepyMeHTa.

CrnepoBathb IpaBuiaM 6e30mMacHoi paboThl B
JlabopaTopuy Ipy UCIIOIb30BaHUNA
XUMMUYECKOM MOCYIbI ¥ 0O0PYIOBaHMSL.
Wcnonb3oBaTh Mpy BBITTOJIHEHUY YYEOHBIX
3aIaHMI TEKCThI yUeOHMKaA, CIIPaBOYHbIE
Martepuaibl (ITepuoguueckyio cucremy
XUMUUYECKUX JIEMEHTOB

. Y. MeHnpgeneeBa, Tabimnily paCTBOPUMOCTH
KICJIOT, OCHOBaHMI U COJIel B BOJE,
9JIEKTPOXUMMUYUECKUIA Psi HATIPSKEHMI
MEeTaJIJIOB).

Wcnonb3oBaTh Ipy BBITIOJIHEHUY YUEOHBIX
3aaHMIA U B TIPOLIECCe MCCIeN0BaTe/IbCKOM
IeSITeIbHOCTY HayYHO-TIONYJISPHYIO
JIUTEPATYPy XUMUUECKOTO COMepsKaHMsI,
CITpaBOYHbIE MaTepUaJIbl, PECYPChI
WNurepHeTta
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Ne 4. TTonyuyeHue yriaekucjioro rasa.
KauecTBeHHas peakiyus Ha KapOOHAT-VOH.

Ne 5. Pertrenne skcrepMeHTaIbHbIX 3a1a4 110
Teme «Hemertaibi».

Beiuucnenus

110 YPaBHEHMSIM XMMMUUECKUX PEAKLINIA, eCn
OIIVH U3 PeareHTOB JaH B BU/i€ BOTHOTO
pacTBOpa C M3BECTHOI MaCCOBOM J0JIei

Paspgen 3. Merayuibl u ux coepyHenus (17 u)

Tema 7. O61ume cBoMcTBA
MeTaJl/IOB
(29)

OO61as xapaKTepUCTUKA XMMUUECKUX
3JIEMEHTOB-METaJ/UIOB Ha OCHOBAHUM UX
roJiokeHust B Ilepuonmyeckoi cucreme
XUMUUECKUX JIEMEHTOB

. . MeHneneeBa u CTpOeHISI aTOMOB.
Crpoenne meta/uioB. MeTasummueckast CBSI3b U
MeTaJIJIMUecKask KpUCTa/JIMIecKas peleTKa.
DJIEKTPOXUMUYECKUI PSIT, HATIPSIKEHMIA
MeTaIIoB. Dusnyeckye u XMMUIECKUE
cBoyicTBa MeTasuoB. OOIIye CrIocoObI
MTOJTyYEHNST METAJIIOB.

[ToHsaTHE O KOPPO3UM METAIJIOB I OCHOBHbIE
CITOCOOBI 3aIIUThI OT KOppo3un. CIIaBbl
(cTanb, YYTyH, IIOPATIOMUHMIA, OPOH3a), UX
IIpMMeHEHME B OBITY M IIPOMBIILLIEHHOCTH.
JeMoHCTpanum

OsHakomieHMe ¢ 0O6pasLamMu METAJIJIOB U
CIIaBOB, UX (GU3UUYECKUMMU CBOMCTBAMM.
Mopenu KpUCTITMUECKUX PEIIETOK
METaJIJIOB.

Budeomamepuansi: KOppo3usi METAJJIOB.
JIaGopaTopHbIe ¥ MPpaKTUUYECKNEe PadoThI

PackpbIBaTh CMBICJT M3y4YaeMbIX TIOHSATUI U
IIPUMEHSITb TV MTOHSTHS IIPY OIMCAHUA
CBOJCTB BeILIECTB M UX ITpeBpaIlleHMIA.
O6bscHSITD 00ILIMEe 3aKOHOMEPHOCTHU B
M3MEHEeHUM CBOJVICTB 3JIEMEHTOB-METaJJIOB U
UX COEAVIHEHUI C YUETOM CTPOEHMUS UX
aTOMOB.

XapakTepus3oBaTh CTPOEHME METAJJIOB,
o61IMe GuUsMIecKue M XUMUUIECKIE CBOVICTBA
MEeTaJlJIOB.

XapakTepus3oBaTh OOIIE CIIOCOOI
IIOJTyUYEeHMSI MEeTaJIJIOB.

CrnemoBath mpaBmyiamM 6€301acHOV pabOThI B
JlabopaTtopum Ipy UCIIOIb30BaHUMA
XUMMUYECKOM MOCYIbI ¥ 0O0PYIOBaHMSL.
[TpousBOAUTEL BEIYMCIEHUS 10 XUMUUECKUM
YpaBHEHMSIM.

Wcrnonb30BaTh Mpy BLITTOJTHEHMM YUeOHbBIX
3aJaHUI TEKCThI YUeOHMKA, CIIPABOYHBIE
matepuaibl ([lepuognueckyto cucremy
xumMmmnueckux 3yemeHToB [I. 1. Menneneena,
TabIMILy PAaCTBOPMMOCTH KMUCJIOT, OCHOBAHMIA
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Jlabopamopuuwie onvimut: O3HAKOMJIEHHE C
ob6pasiiamMy CIIJIAaBOB METAJIJIOB.
3aBMUCUMOCTb CKOPOCTHM peaKkiuy MeTaJlia C
KMCJIOTOV OT IIPUPOIbl MeTalIa.
Beruncienus

110 YpaBHEHMSIM XMMMUYECKUX Peaklyi, eciu
OJIVH U3 PeareHTOB CONEPKUT IPUMeCH

M COJIeN B BOJIE, SJIEKTPOXUMUIECKUI PSITI
HaIpsKEHUI METaJIIOB).

Wcnonb3oBaTh mpy BBITTOJIHEHUY YYEOHBIX
3aJaHui U B IIPOILIECCe UCC/IeN0BaTeIbCKOM
JesTeTbHOCTY HayYHO-TIOMYJ/ISIPHY IO
JIUTEPATYPy XUMUUECKOTO COMIePsKaHMSI,
CITPaBOYHbIE MATEPUAJIbI, PECYPChI
WurepHera

Tema 8. Baxknenuime
MeTaJ/IbI U UX
coeViHeHU I

(15 4)

Illenounsie meTtasbl. IlonokeHne B
INepuopuueckoii cucTeMe XMMUUECKUX
anemeHToB /I. 1. MeHpeeeBa, cTpoeHne
aromoB. HaxoxkgeHne B mpupoze.
dusnyeckue U XMMMUUECKME CBOVICTBA (Ha
npuMepe Hatpus ¥ Kaymst). OKCHUabl U
TUIOPOKCUIBI HATPUS U Kayusl. [Ipumenenne
1LIeJIOYHBIX METAJIJIOB U UX COeIMHEHMUIA.
IllesrouHO3EMe/IbHBIE METAIJIBI MarHui u
KaJIbLuii, cTpoeHue aToMoB. [ToJioskeHue B
[Tepuonuueckoi cucremMe XMMUUIECKUX
snemeHToB [I. 1. MeHnesneesa.
Haxosknmenne B mpupoge. @usnyeckue u
XMMMUUECKMe CBOCTBA. Baskuerime
coenMHEeHNS KaabLysl (OKCUI, TUIPOKCULI,
cosmm). JKECTKOCTh BOABI U CIIOCOOBI eé
yCTpaHEeHMS.

Amomunuii. [Tonoskenue B ITepuognueckoin
cucreMe xuMmmueckux synemenTon . U.
MeHnpeneeBa, CTpoeHMe aToMa.
Haxosknenne B mpupoge. @usuyeckue u
XUMMUUECKMe CBOCcTBa. AMQOoTepHbIe
CBOVCTBa OKCHIA U TUAPOKCHUIA.

O6bscHITDH 001LMEe 3aKOHOMEPHOCTU B
M3MEHEHNM CBOMCTB 3/JIeMEHTOB-MEeTa/IJIOB B
TPYIINAax ¥ UX COeAVHEHMN C YUETOM
CTPOEHMST UX aTOMOB.

XapakTepnsoBaTh GU3MUECKNUE U
XMMMUYECKIe CBOMCTBA MMPOCTHIX BEIEeCTB
MEeTaJIJIOB U UX COemViHeHu (OKCUIOB,
TUAPOKCUIOB, COJIEN), CITOCOOBI UX
TIOJTyUeHMs, IIPMMEHeHMe U 3HaueHue B
MIPUPOJIE U JKU3HM YeJIOBeKa.

PacriosHaBaTth ¢ ITOMOILBIO KaUeCTBEHHbIX
peax1inii MOHbI METa/IJIOB (MarHus,
aJIIOMMHMS, LIMHKA, sKejie3a, Mein).
[TnaHMpoBaTh ¥ OCYIIECTB/ISITh HA MIPAKTUKE
XMMMUYECKIE SKCIIEePUMEHTHI, IIPOBOINUTH
HabJII0IeH s, TeJIaTh BbIBOALI 110
pe3yJbTaTam 3KCIIepUMeHTa.

CrnepoBarhb IpaBuiaM 6e30MmacHoi paboTsl B
JlabopaTtopum IpyU UCIIOIb30BaHUN
XMMMUYECKOM MOCYIbI ¥ 0O0PYIOBaHMSI.
[Tpou3BOAUTH BHIUMCIIEHMS TI0 XUMUYECKUM
YpaBHEHUSIM.

BoicTpanBaTh pasBeépHyThIE MMCbMEHHbBIE U
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XKeneso. [Tonoskenne B [Teprogmueckon
CUCTeME XMMMYECKUX 3JIEMEHTOB

. 1. MeHpneneeBa, CTpoeHe aToMa.
Haxosxknmenne B ipupoge. @usmueckme u
xXummueckue coyictsa. OKCUabl, IUIPOKCUIBI
u conu xenesa(Il)

u xxene3a(IIl).

HeMoucTpanumn

BsaumogeiicTBue HaTpus C BOJOIA.
OxkpalnmBaHye IVIaMeHY MOHAMM HATPUSI U
KaJius.

OkpalnmBaHye IIaAMEeHY MOHAMM KaJIbLIVsL.
BsanmopeiicTBie okcyIa KaJabLiys C BOJOM.
Budeomamepuanwi: ropeHne xejie3a B
KIUCJIOpOZE U XJIOpe.

JlabopaTopHBbIe ¥ MPaKTUUYEeCKHe padoThI
Jlabopamopuwvie  onbimut: O3HaKOMJIEHUE C
obpasiaMmu aJIOMUHUS U €TI0 CIIJIABOB.
AmdoTepHbIe CBOMCTBA I'MAPOKCHUIA
AJTIOMMHMSI.

KauecTBeHHbIe peakiuy Ha MOHBI JKejie3a.
Ilpakmuueckue pabomut:

Ne 6. JKécTkoCTb BOAbBI I METOMBI €€
yCTpaHEHMS.

Ne 7. Pemienne skcriepyMMeHTaJIbHBIX 3a4a4 110
Teme «MeTabl».

Beruncienus

10 YPaBHEHMSIM XMMUYECKUX PeaKinii, eCIu
OIMH U3 peareHTOB JaH B U3ObITKE WIN
COIEPSKUT TIPUMECH;

MacCCOBOJ JIOJIM BbIXOZa MPOMYKTA PeaKim

YCTHbIE OTBETHI C OITOPOI Ha MHMOPMALINIO
13 yuyeOHMKA U CITPAaBOYHBIX MATEepUaJIOB,
IPAaMOTHO MCITOTb30BaTh M3yUYEeHHbIN
TIOHSITUIHBIN anmapar Kypca XUMUMN.
Wcnonb3oBaTh mpy BBITTOJIHEHUY YYEOHBIX
3aJaHuI U B IIPOILIeCCe MCC/IeN0BaTeIbCKOM
IesTeTbHOCTY HayYHO-TIOMYJ/ISIPHY IO
JIUTEPATYPy XUMUUECKOTO COMIePsKaHMSI,
CITpaBOYHbIE MaTEPUAJIbI, PECYPCHI
WNurepuera
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pena (3 )

Pasnen 4. Xummust u okpyskaronas c
Tema 9. BemiecrBa 1 HoBble maTepuasnbl 1 TexHosoruu. BeliiectBa
MaTepHUaIbl B JXU3HU U MaTepuasibl B TIOBCEIHEBHOM KU3HU
Ye/ioBeKa yeJioBeKa. XMMUS U 3I0POBbE.
(34) BesonacHoe ncnosib3oBaHne BeleCcTB U

XUMMWYECKUX PeaKkluii B ObITY.
[TpuponHbIe MCTOYHVKM YTIEBOAOPOIOB
(YyroJib, IpupOAHbIii ras, HedTh), MPOILYKTHI
UX TepepaboTKM, UX POJIb

B OBITY ¥ ITPOMBIIILIEHHOCTM.

OCHOBBI 3KOJIOTMUECKOW TPaMOTHOCTM.
Xummyeckoe 3arpsisHeHue OKpysKarolen
cpenbl (TpefiesibHO AOITYyCTUMAs
KoHIleHTpauus BelectB — [1J1K).

Posb xyMum B perieHnm 3KOJIOrMIecKux
pob6eM

o XapaKTepI/IBOBaTb POJIb XM B PA3JIMYHBIX

chepax OesTeIbHOCTY JIFOJIeli, OCHOBHbIE
BEIeCTBa U MaTepuasibl, IPMMEHSIEMbIE B
SKM3HM COBPEMEHHOT'O UejIOBEeKa.

OO6DBsICHATD yCI0BMS 6€3011acHOTO
MUCIIOIb30BaHMSI BEIIECTB U XUMUUECKUX
peakiuii B ObITY.

AHanmsupoBaTth ¥ KPUTUUYECKY OLIEHMBATh
MHGOPMAIIMIO O BJIMSHUY ITPOMBIIIIEHHOCTH,
CeJIbCKOTO XO3SI/ICTBA, TPAHCIIOPTa U Ap. Ha
COCTOSIHME OKPY3KaIOIIEN Cpebl.

YMeTb OKa3bIBaTh MEPBYIO IOMOILb IIPU
XMMMUUYECKUX OKOrax M OTPaBJIEHUSIX.
[TpyHMMaTh yyacTue B 0OCYKAEHUM IIPOo6IemM
XMMMUYECKOM U 3KOJIOIMUeCKON
HAaIpaBJIEHHOCTH, BbICKA3bIBaTh
COOCTBEHHYIO MTO3UIMIO TI0 MpoGiemMe u
rpejjaraTb BO3MOXKHBIE TTYTY €€ PeleHust
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CIIMCOK JIMTEPATVPHI IIJI YUUTEJIA:

1. Xwumwus, 8 kimacc: yueb. miis obiieobpasosar. opranmsaruii / O.C. NabpuensH, W.I'. Octpoymos, C.A. Ciagkos. - M.: [Ipocseiienne, 2021
2. Xwumug, 9 knacc: yueb. gjist obuieobpasonar. opraumsaimii / O.C. IN'abpuensas, U.I'. Octpoymos, C.A. Cinagkos. — M.: IIpocserienne, 2021

3. KoHTposbHBIE U CaMOCTOSITe/IbHbIE PAabOoThI IO xuMum: 8 kiacc K yueonuky O.C. I'abpuensua U.I'. Ocrpoymona, C.A. CinagkoBa «Xumus. 8
knaccy»/ H.C. ITaBnoBa. — 3-e usm, epepab. u gon. - M.: M3maTenbcTBo « DKk3amen», 2021

4. KoHTpoJsbHbIE U CaMOCTOSITe/IbHbIE PabOThI 1O Xumun. 9 kinacc kK yuebunky O.C. I'abpuensana U.I'. Octpoymosa, C.A. Cnaakosa «Xumus. 9

kiacc». ®I'OC / H.C. [1aBnoBa. - M.: sgaTenbcTBO «OK3ameH», 2021

5. Tecrsl mo xumuu: 8 kinacc: Kk yue6unky O.C. I'abpuensina U.I'. OctpoymoBa, C.A. CinaakoBa «Xumusi. 8 kimacc»/M.A. Ps6os— M.: VM3paTenbcTBO

«IKk3amen», 2022
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6. Tector mo xumun: 9 knacc: Kk yue6Huky O.C. I'abpuensua U.I'. Ocrpoymosa, C.A. CnagkoBa «Xumust. 9 kinacc»/M.A. Ps6os— M.: U3narenbcTBo
«IK3ameH», 2022
7. Xumus: TexHosiormdeckue kapthl K yue6HuKy O.C. 'abpuensHa « Xumust. 8 kmacc» : Metoandeckoe mocobue / JI.M. Acanosa. - M. [Ipoda, 2018
8. Xumus: TexHosornueckue Kaptbl K yue6Hnky O.C. I'abpuensina « Xumus. 9 kinacc» : Meroauueckoe mocobue / JI.W. Acanosa. - M. [Ipoda, 2018
CITMCOK JIMTEPATVYPHI [IJ11 OBYYAIOLLIMXCH:
1. Xumus, 8 knacc: yueb. ajst obmieobpasosar. opranusanuii / O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cnankos. - M.: [Ipocseiienne, 2021
2. Xwumns, 9 kiacc: yueb. gjst obieoobpasoat. opraunsanmii / O.C. I'abpuensH, U.I". Octpoymos, C.A. Cnagkos. — M.: ITpocserienne, 2021



