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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XHMMHUU Ha YpPOBHE OCHOBHOTO 0OmIero oOpa3oBaHWsl COCTaBlieHa Ha
OCHOBE:!

Pabouass mporpamMma OCHOBHOro oOiiero o0Opa3oBaHus MO XUMUHU uid 8-9 KiaccoB
pa3paboTaHa Ha OCHOBE:

— ®denepanbHoro 3akona «O06 odpa3zoBanuu B Poccuiickoit deneparum» Ne 273-03
o1 29.12.2012r;

- ®OI'OC O0O, yTBEepKIEHHOTO MPUKa3oM MHUHHUCTEPCTBA OOpa30BaHMsS M HAYKH
Poccuiickoit ®eneparuu ot «17» nexadbpst 2010 r. Ne 1897 (¢ u3BMEeHEHUIMU U JOTIOJTHEHUSIMH );

- IIpukaza MunuctepcTBa npocemieHus Poccuiickoit @enepanun ot 18.05.2023
Ne 370 "O6 yrBepxkaennn (enepanbHO 00pa30BaTENbHOW MPOTPaAMMBI OCHOBHOTO OOMIETO
obpazoBanus" (3apeructpupoBan 12.07.2023 No 74223)

- OOIT OO0 MAQY COMI Ne 5;

— VYyeOHoro minana mkossl 2023-2024 yuebHblit rox;

- [Tonoxxenus o paboueit mporpamme negarora MAOY COLL Ne 5;

— [TonoxkeHus o cucreMe OLEHOK, MopsaKe, GopMax U MEPUOTUYHOCTH TEKYILETO
KOHTPOJIS YCIIEBAEMOCTH M ITPOMEXYTOUHOM aTTectanuu oOyyarouuxcss MAOY COILI Ne 5.

[IporpaMmma 1o xuMHM JA€T MpeACTaBIEHUE O ILENAX, OoO0mel cTpaTternd oOyudeHus,
BOCIIMTAHUS W Pa3BUTHA OOYydalOIIUXCS CpPEeICTBAMU Y4YEOHOro MNpeaMeTa, YCTaHaBIMBAECT
00s13aTeNIbHOE MPEAMETHOE COoJIepKaHKe, MpelycMaTpUBaeT paclpe/esieHue ero mo Kiaccam u
CTPYKTYpPUPOBAHUE IO pa3jiejaM U TeMaM MPOorpaMMbl IO XUMHUHU, ONPEAEIseT KOJIMUYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP’KaHUS, PEKOMEHIYEMYIO0 IIOCIEeI0BaTEIbHOCTh
W3Y4YEHUSI XUMHUU C YYETOM MEXIPEJAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€U, JIOTUKU Y4€OHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaensieT BO3MOXKHOCTH IpeaMeTa i
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
Ha YpOBHE LeJeil Wu3ydeHHs NpeaMeTa U OCHOBHBIX BHJIOB Yy4eOHO-ITO3HABaTEIbHON
JeSITeIbHOCTH 00y4aroIIerocs o OCBOCHUIO yYEOHOT0 COlepKaHMSL.

N3yuenune xumuu:

CIOCOOCTBYET pealu3aliid BO3MOXKHOCTEH JJIsi caMoOpa3BUTUS U (OPMHUpPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHOI IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH O0y4aromxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  JIeATeNbHOCTH, OKCIIEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX KakK B TIOBCEJHEBHOW JKM3HM, Tak U B
poeCCHOHAIBHON JESTENHHOCTH,

3HAKOMHT CO CHEIU(PUKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBa€T OCHOBBHI IIEJIOCTHOTO
B3TJIS1a HA €IUHCTBO MPUPOIBI U YETIOBEKA, SIBISIETCS OTBETCTBEHHBIM ATArioM B (JOPMHUPOBAHUU
€CTECTBEHHO--HAYYHON TPAMOTHOCTH O0YyYaIOIINUXCS;

crocobcTByeT (OPMUPOBAHUIO I[IEHHOCTHOIO OTHOLICHHS K €CTEeCTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKy, BHOCHUT CBOW BKJIaJ B JKOJIOTHUYECKOE OOpa3oBaHUeE
o0yJaromuxcs.

JlanHble HampaBJieHUST B OOYYEHWHM XUMHH OOECIIEUMBAIOTCS CIEHU(PUKON COIEpIKaHMS
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS MEJarorMuyeckyd aJanTUPOBAaHHBIM OTPakeHHEM
0a30B0i1 HayKH XMMHHU Ha ONPEACIEHHOM dTare e pa3BUTHsL.



Kypc xumum Ha ypoBHE OCHOBHOTrO 001Iero o0pa3oBaHUs OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIMMHUCs CUCTEMBI IEpBOHAYAIbHBIX IMOHATHI XMMHUHU, OCHOB HEOPraHUYECKON XUMHUHU U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX MOHITHN OPTaHUYECKON XUMUH.

Teopernueckne 3HAHUS PACCMATPUBAOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJIHOTO YpPOBHSA K JpPYromy,
BBIMOJIHASL (DYHKIUU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U MOJIYYEHHs U3y4aeMbIX BEILIECTB.

OcBoeHue MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HDOPMUPOBAHMIO TPEACTABICHUS O
XMMUYECKON COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAYYHOMY 3HAHUIO U METO/AM [TI03HAHUS B HayKe.

[Tpu u3yueHnHn XMMUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKOM HAyKH KaK
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON ACSITETbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOU KyIbTyphl. 3a/lada y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHUCTEMbl XMMHUYECKUX 3HAHUN - BAXKHEUIIWX (DAKTOB, MOHSITHI, 3aKOHOB M TEOPETUYECKUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUYECKOT0 XapakTepa, s3blKa HAyKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB M XUMUYECKHX PEaKIuil, B
dbopMUPOBaHUM ¥ PA3BUTHH T[O3HABATENbHBIX YMEHUH M UX TNPUMEHEHUH B Yy4yeOHO-
IIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKON 1€ATEIbHOCTH, OCBOEHUH IPaBUil OE30M1aCHOTO
oOpallieHus ¢ BEIIeCTBaMU B [TIOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
MPUOOpPENN TaKKe 1eTH, KaK:

— (opMHUpOBaHHE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYeCKOoe NpUOOIIeHHE O0OydYarommxcs K
CaMOCTOSITEJIbHOW ~ IO3HABAaTEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAaM  IIO3HaHUS,
(GOpMUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIIbITa
pa3HoOOpa3HON MeATeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUSA, KITFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIHI ), IMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl PA3INYHBIX BUIOB ACSITETbHOCTH;

— ¢opmupoBaHue oOmeH GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh M OLICHUBATh SIBICHUS OKPYXKAIOUIETO MUpPA, UCHOJIb3Ys 3HAHUSA U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TPHU pEHIeHHH TpodieM B
IIOBCEIHEBHOM JKU3HU U TPYIOBOH EATENBHOCTH;

— (opmMupoBaHue y 00y4aroMMXCcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKMX 3HaHWM i1 BBIPAOOTKM 3KOJOTHYECKH LieJecooOpa3HOro MOBEAEHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHS CBOETO 3J0POBBbS M OKPYXAIOWIEH MPUPOIHOMN
Cpensbl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOCHHS OOIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
po( ISl ¥ HAPABICHHOCTH JAJIbHEHUIIIETO0 00yUeHUS.

OO61iee yuCio YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUH HAa YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kinacce — 68 vacos (2 yaca B Hezieno), B 9 kiacce — 68
4acoB (2 4aca B HEJIETIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

ITepBoHavyajbHBIE XMMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XuUMHUsA B cuUcTeMe Hayk. Tema u
BemecTBa. dusnueckue CBOMCTBA BeElIECTB. ArperatHoe cocrosiHue BemiecTB. [lonsTue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CocoObl pa3/ieieHus: CMEcei.

ATOMBI W MOJIEKYJbl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIbI XMMHUYECKUX DJIEMEHTOB.
IIpocTble U cioXkHbIe BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBast 1011 XUMHUYECKOI'O DJIEMEHTA B COEMHEHUH.

KonuuectBo BemecrBa. Moab. MounsipHas macca. B3anMocBsI3p KOJIMYeCTBa, Macchbl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMUYECKUX COSAMHEHUN.

O®usnyeckue M XUMHUYECKHUE SIBICHHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHHMsI MacChl BEIIECTB. XUMUUeckue ypaBHeHUs. Kiaccudukanus XuMUYECKUX peakuuil
(coemuHeHus, pa3I0oKeHHs, 3aMeIeHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaToOpuu M NMpUEMaMU
oOpareHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0eHne (PU3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJIEICTBHE Mea ¢ KUCIOTOM) SBIEHU, HabIt01eHue
U ONHWCAaHWE TMPU3HAKOB IMPOTEKAHHWA XUMHUYECKMX peakuui (pas3ioxeHue caxapa,
B3aUMO/IEIICTBHE CEpHON KUCIOTHI C XJIOpUAOM Oapusi, paszinoxeHue ruapokcuna meau (1) mpu
HarpeBaHuu, B3auMoJeicTBue jxenesa ¢ pactBopoM coiau meau (), m3ydenme crnoco6oB
pasfeneHus cMeceil: C TMOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BbIAPUBAHME, AMCTUIUISILINS,
xpomaTtorpadus, TNpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHUE
pE3yJbTaTOB IMPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaskHeiilue npeacTaBuTe I HEOPraHUYECKHUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — 3J€MEHT M IPOCTOE BEIIECTBO.
HaxoxnaeHnue kuciaopoja B mpupoje, Gu3nyeckue U XMMUYECKHEe CBOWCTBA (peakluy TOPEHHUS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIIIeHHOCTH. KpyroBopot kuciopona B mpupojge. O30H — ajutoTporiHas MOJU(pHUKAINS
KHCIIOpO/ia.

TemoBoil 3(dexT XuMHYECKON peakIuH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
OHIOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJICHHE
HNapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopoa — »snemMeHT M mnpoctoe BemiecTBO. HaxoxaeHue Bomopoaa B IPHUPOIE,
buznyeckue 1 XuMHUYeCKre CBOMCTBA, MPUMEHEHHE, CrIocoObI osydeHus. KucioTsl u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue cBolicTBa BoAbl. Boxa kak pactBoputens. PactBopel. Hacelennsle u
HEHACBIIICHHbIE PAcTBOpbI. PacTBOopMMOCTh BemecTB B BoAe. MaccoBas 1oyl BellecTBa B
pactBope. XUMHUYECKHE CBOWCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukanus oOcCHOBaHHWM: WIENOYM W HEPACTBOPHMBIE OCHOBAHHS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kuciot. Psan akruBnoctu metauioB H. H. bekerosa. Ilosmyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeIe/IEHUE COJEpKaHUsl KUCIOpOoJa B BO3yXe, MOIyYeHUe, coOupaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3lilaMid OKCHIOB M OIMCAHWE WX CBOWMCTB, TMOJy4YCHHE, COOMpaHUE, paclO3HAaBaHWE U
U3ydeHHe CBOWCTB BOaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaJUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHNE OOpPAa3I[OB HEOPTaHUYECKUX BEUIECTB PA3IMUYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHHsI OKPACKH WHIMKATOPOB B PACTBOpPax KHUCIOT U IIEIOYEH, M3yuyeHUe
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajla IpyruM U3 pacTBOpa COJIU, PEIICHHE SKCIEPUMEHTANBHBIX 33/1a4 M0 TeMe «BaxkHelue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBple TOMBITKA KIAaCCUPUKANUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Tpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETBHBIE METAIIIBI, TAJOTEHBI, HHEPTHBIE Tas3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepmoamyeckas cucremMa xumuueckux osnemeHtoB J[. .
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctaB artoMHbIX suaep. HM3otombl. OnekTponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX d1eMeHTOB [leproaudeckoil CHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanentnas (monsipHas U HEMoJIsIpHast) CBSI3b.
DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IEMEHTOB. FlOHHAas1 CBS3b.

Crenenp  okucieHusi.  OKHCIUTENBHO--BOCCTAaHOBUTENbHBIE — peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHre OoOpa3LoB BEIECTB METAUIOB M HEMETAJJIOB, B3aUMOJAEHCTBHE THAPOKCHIA
LIMHKA C PacTBOPaMHU KHCJIOT U ILEIO0YEH, IPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuszanus MEXNpeAMETHBIX CBA3CH NPU U3YUYEHUU XMMHHU B § KJIACCE OCYILECTBISAETCS
yepe3 MCIOJIb30BaHME KaK OOLIMX EeCTeCTBEHHO--HAyYHBIX IOHATUH, TaKk U IOHSATHH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OO0me ecTecTBEHHO--HAyYHbIE TOHSATHS: HAy4YHBIM (akT, Turmore3a, TEOpHUs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaZMOaKTHBHOCTb, MOJIEKYJa, SJEKTPUUYECKH 3apsi, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEULIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IUIaHETHI,
3BE361, ComHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIaEMBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DIIEMEHTOB NIEPBBIX TPEX IEPUOMAOB, Kalus, KaJIbLUs U UX COECAUHEHMM B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BHABI XUMUYECKOM CBA3M. THNBI KPHUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAUNIMYECKOW PEMIETKM M BHUJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMUYECKUX PeaKkiuil Mo pa3IudHbIM MpHU3HAKaM (110 YUCIY M COCTaBY
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o ckopoctu Xxumuueckoil peakiuu. [Tonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [IoHATHE O TOMOrEHHBIX M TETEpPOreHHbIX peakuusx. I[lonsatue o
karanuse. llomarme o XxumuueckoM paBHOBecuH. DakTOphl, BIHAOIIKME HA CKOPOCTh
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIbHON peakuuu. COocCTaBlI€HHE YPABHEHMHM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DNEKTPOJIUTHI U HEAIEKTPOJIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHblE MOHHbIE ypaBHEHUs peakiuil. CBOWCTBa KUCIOT, OCHOBAHHMM M COJIE B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIEeJo4Ye W cojeill (BO3MOXKHO HCIIONBb30BAaHHE BUIEO MAaTEepUaloB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUi (FOpeHHE, peakLUUU pa3IokKEHHUs, COCIUHEHMS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTasibl M MX coeIUHEHUS

OOmiass xapakTepucThuka rajoreHoB. OCOOEHHOCTHM CTPOEHUSI aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (puU3HUecKHe CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HeMeTaslllaMu,
nienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyu€HHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpOBOJOPO/Ia Ha OPraHK3M uesoBeka. BaxkHelme Xaopuasl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOAU(UKAIIMKU KUCIOPOJa U cepbl. XHUMHUYECKUE CBOMCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3NYecKHue M XUMUYecKue cBOHCTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(obmue Kak MpeAcTaBUTENS Kiacca KHUCIOT M crnenuduyeckue). XUMHUYECKUE peakiuH,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakiius Ha cyibdaTr-uoH. HaxoxaeHue
ceppl M €€ COeIMHEHUH B IpUpoae. XHMHUECKOE 3arps3HEHUE OKpYKalolleHd cpensbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHH OKHUCICHHS. A30T, paclpoCTpaHeHHWE B Tpupojne, Qusuveckue u
XUMUYeCKHne cBoicTBa. KpyroBopot azora B mpupojae. AMMHUak, ero pu3ndeckue 1 XMMHUIECKUe
CBOICTBa, noy4yeHue u npumeHeHne. Conu aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHast peakuusi Ha MOHbl aMMOHHMS. A30THas KUCIOTa, €€ MOJy4YeHUE,
dbusznyeckne W XUMHYECKHE CBOWcTBa (OOIIMEe Kak TMPEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI M BOAOEMOB). Docdop, ammoTporHbie MOIU(PUKAIH
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3MYECKUe U XMMUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPTaHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBA, IOJydyeHMe W npuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AaleTWIEH, 3TaHOJ, IJMIEPHH, YyKCycHas kuciora). IIpupogHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBeKa. MarepualbHOE €JUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (IV) u
KpeMHUeBOM kucioTe. CUIIMKATHI, UX UCIIOJIb30BaHKE B OBITY, B IPOMBIIIEHHOCTU. BaxHeilmue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJIIHOM KHUCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00pasllaMd XJIOPUIOB (TaJIOT€HU[IOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BUEOMaTEepHUaoB), HaOMIOJeHHEe Tpolecca OOYIJMMBaHUS — caxapa IOX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOIoJIeHue NpHu3HakKa eé
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOoOpEeHHUH,
NoJydeHue, coOupaHue, paclo3HaBaHWE M U3YyYCHHE CBOWCTB aMMHaKa, IpOBEICHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YyYEHHE MOJENEH KPHUCTAUIMUECKUX PEUIETOK anMasa,
rpaputa, (¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PacTBOPEHHBIX BEILIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, IOJIy4eHue, COOMpaHue, paclio3HaBaHUuE
U U3y4YEHUE CBOMCTB YIJIEKUCIIOTO ra3a, NPOBEJEHHE KAa4eCTBEHHBIX PEAKIUM Ha KapOOHAT U
CHWJIMKaT-UOHBl M W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUS, O3HAKOMIIEHHE C MPOLYKIHEH
CUJIMKATHOM IPOMBIIITICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BaxHenmue
HEMETAJIJIbl U UX COCITUHEHUSY.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX DJIEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauiMueckass CBsA3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTKa. OJIEKTPOXUMHUYECKUN Pl HanpspkeHUH MeTamwioB. Pu3MYecKHne U XHUMHUYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaIIBL: TIOJIOKEHUE B [lepronnueckoi cucteMe XUuMHUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{enouHo3emMenbHbIE METAUIBI MarHuid M KajabUui: mnoJoxxkeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOMBI U CIIOCOOBI €€ YCTPaHEHHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B mpupojae. Ousznyeckne U XUMHUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenune B Ilepuonnueckoir cucreme Xxumuueckux saemeHtoB JI. .
MenneneeBa, CTpO€HHUE aToOMa, HaXxoXJaeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, TMpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (1), HaOMrOIEHHE U OMKMCAHKE MPOIIECCOB OKPALIMBAHUS MJIAMEHH MOHAMH HATPHS,
Kalmusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THUIPOKCUJIA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallIbl U UX COCIMHEHUSI.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM JKM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpu XUMHUYECKHX OXKOTax |
OTPAaBJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TIpeebHas JOMyCTUMas KOHIICHTPAIUs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MATEPUAJIBI).

Mesricnpeomemmnie ceasu

Peanuzanus MeXpeAMETHBIX CBA3€H MPU U3YYEHUU XMUMHUH B 9 Kiacce OCYIIEeCTBISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOLIUXCSI CACTEMHBIMHU JIJIs1 OT/IEIIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.



OO1Me eCTeCTBCHHO-HAYYHBIC TOHSITHSA: HAy4YHbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(UKalus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOIHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
CIMHHIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHEThI, 3BE31b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbI€, TOIUTUBO, BOJHBIC PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHS IPOrPaMMBl OCHOBHOTO 0O0ImIero o0Opa3oBaHUs
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €IMHCTBE YU€OHON M BOCIIUTATEIHHON JCATEIHHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMU  POCCUMCKMMHU  COLMOKYJIBTYPHBIMH U  JYXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLMATIM3ALMH O0yUYarOIIHUXCSl.

JIMYHOCTHBIE PE3yNbTATHl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIBHOCTH Ha e&
OCHOBE, B TOM UYHCJIE B YAaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMS:

[EHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYpPHOMY, HCTOPHYECKOMY U
HAYYHOMY HACIIeINI0, MOHMMAHUS 3HAYEHUS XWMHYECKOM HAyKH B JKH3HH COBPEMEHHOTO
o01iecTBa, CIIOCOOHOCTH BIa/eTh JOCTOBEpHOW MH(pOpManMel O MepeoBbIX JOCTHKEHUSIX U
OTKPBITUSAX MHUPOBOH M OTEUECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTU B HAay4yHBIX 3HAHUAX 00
yCTpOMCTBE MUpa U OOIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

NPEJCTAaBICHUS O COLMAIbHBIX HOPMax M MpaBHIaX MEXKIMYHOCTHBIX OTHOUIEHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIEe/IOBATENbCKOM, TBOPUECKOW M JAPYIMX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATEIBHOCTH MPHU BBIMOIHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBIMOJIHEHUH XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B Ipoliecce 3TOH y4eOHOM NesTeTbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOWX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUpPOBO33pDEHUYECKHE MPEJCTAaBICHUA O BEIIEeCTBE M  XUMHMYECKOHW  peakluu,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH WM COCTABIISIONINE OCHOBY JIJIS
NOHMMaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aMMOCBA3SIX YellOBeKa C MPUPOJHON Cpeod, O posu
XUMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIC MOTHBBI, HAlpPaBIICHHbIE Ha TIOJYYCHHWE HOBBIX 3HAHWUH 10 XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJaeMbIX IPOIECCOB W SIBJICHWH, IO3HABaTEILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSTEIbHOM paboThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpPEACTBaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K 0O0y4YeHHWIO0 W MO3HAHHUIO, JTI0OO03HATETLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOCKTHON M HCCIENOBATEIbCKON JEATENIFHOCTH, K OCO3HAHHOMY BBIOODPY
HaNpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMUpOBaHHUS KYJIbTYPHI 310POBbI:

OCO3HaHME IICHHOCTH W3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3[0pPOBbI 00pa3 JKM3HU, OCO3HAHME IIOCIECACTBUU U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTHUECKOMY M3YUYECHUIO Mpodeccuil U Tpyaa pa3iIuyHOro poja, yBakeHHe
K TPydy U pe3ylbTaTaM TpPYAOBOH JAEATEeIbHOCTH, B TOM YHCJIE€ HAa OCHOBE NPUMEHEHHS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6) 3K0JIOrHYecKOro BOCIUTAHUS

9KOJIOTHYECKH I1eTIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK HCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHUS MPaBHII 0€30MaCHOTO MOBEACHMSI TIPH padOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIICI;'I;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMS, MOJNydyaeMble MPH W3YYCHUH XUMHH, IS PEUICHHS
3aJ1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJAHON CPEOi, /IS MOBBIIICHUS YPOBHS SKOJIOTHYECKOU
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYECKHX MPOOJIeM U MyTed WX PelieHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC JIA q)OpMI/IpOBaHI/ISI
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, FUNoTe3a, (akKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MpeIMeToB (OPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOU e TEIbHOCTH.

Ilo3HaBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble joruyeckue aeiicTBus:

YMCHHUA HCIIOJb30BaTh HpI/IéMBI JIOTUYCCKOro MBIINIJICHUSA IIPpU OCBOCHUU 3HAHUH:
pacKpblBaTh CMBICH XHUMHYECKUX TMOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMU), UCIIONH30BATh MOHATHUS AJs1 O0BICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCUPUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJIMBATh MPUUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUCHUS, CTPOUTH JIOTUUECKUE pacCyXIeHus (MHAYKTUBHEIE, IeyKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yMEHHE MPUMEHSAThH B MpoIiecce MO3HAHUS MOHATHS (MPEAMETHbIE U METalpeAMETHBIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHUYecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKH H3YYaeMbIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBI3U U
MMPOTUBOPCUUA B U3YyHACMBIX IIPOLECCAX U SIBJICHUMAX.

Ba3oBble ucciaenoBarejabcKue NeicTBUA .



YMEHHE HCII0JIb30BaTh MOCTABIEHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

MpUOOpETEeHUE ONbITa IO IJIAHUPOBAHUIO, OpraHU3alMl U MPOBEACHUI0 YYEHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0OM IPOIecca, CAaMOCTOATEIBHO MMPOTHO3UPOBAThH €TI0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

Pa6ora ¢ nundopmanmeii:

yMEHHE BbIOMpaTh, AHAIU3UPOBATH U HMHTEPIPETUPOBATH HHQPOPMAIUIO PA3IUYHBIX
BUZOB U (OPM MPENCTABICHUS, IMONy4aeMyl0 M3 Pa3HBIX MCTOYHUKOB (HAyYHO-IIOIMYJISIPHAS
JaUTEepaTypa XHMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl VHTepHera),
KPUTHYECKH OIICHUBATh MPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(OpMAIINIO;

YMEHHE MPUMEHSTh Pa3IM4HbIE METOABI U 3aIIPOCHI IIPH MOUCKE U 0TOOpe MHPOPMAIIIH U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHI, OBIaJIeHUE KYIbTYPOl aKTUBHOTO HCIIOIb30BAHUS Pa3IHMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HUCIOIB30BaTh M aHAJU3UPOBATh B Tpollecce yueOHOW U HCCIeI0BaTEIbCKOU
NeSITeIbHOCTH HH(POPMALIMIO O BIHUSHUM MPOMBIIIUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPaHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpoaHON CPebl.

KoMmmyHukaTnBHbBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

YMEHHUS 3a/laBaTh BONPOCHl (B XOA€ AMaiora W (WiIM) JAUCKYCCHH) IO CYILIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI TpPEJCTaBISATh IOJyYEHHBbIE pE3yJIbTaThl IO3HABATENbHOM JAEATEIbHOCTU B
YCTHBIX M MUCbMEHHBIX TEKCTaX; JIeJaTh MPE3EHTALNIO PE3yIbTATOB BBIIIOJIHEHHUS! XUMUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

yMEHHs Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM INO3HABATENbHOMN U
UCCIIEIOBATEIbCKON JIEATENIbHOCTH TPH PElICHHH BO3HUKAIOMIMX IMPOOJIeM Ha OCHOBE y4éra
OOIIMX WHTEPECOB U COTJacoBaHMs NO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEMCTBUIA, OINpe/ieJieHle KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe AelicTBUA:

YMEHHE CAMOCTOATEIBHO ONPENEIATh LENH IEATENbHOCTH, IUIAHNPOBATh, OCYLIECTBIIATS,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMpATh
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JEHCTBUI INpU
BBIIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEaKIIUSIX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1LIeNu,
YMEHHE HCI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, peJiaraéMble B YCIOBUH 3a/1aHUM.

HNPEJIMETHBIE PE3YJbTATHBI

B cocraBe mnpenMETHBIX peE3yAbTATOB IO OCBOCHHUIO 00S3aTENBHOTO COACpIKaHUS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronMucs Hay4YHbIC 3HAHUS, YMEHHUS M CIOCOOBI JEHCTBHMA, crenuduueckue s
npeIMeTHOW o0nacTu «XUMHUS», BUIBI JCATCIBHOCTA IO TMOJIYYCHHIO HOBOTO 3HAHHUS, €T0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaIIUSX.

K xoniy obydenus B 8 kijacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

J pacKpbiBaTh CMBICI OCHOBHBIX XHMHUYECKUX TIOHATHUH: aTOM, MOJIEKYJa,
XUMHUYECKMM 3JEMEHT, IIPOCTOE BEILECTBO, CJIOKHOE BEIECTBO, CMECh (OJHOpPOAHAA U
HEOJIHOPO/IHAsA), BAJEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas U MOJIEKYJISIpHas macca, KOJIUYECTBO
BEIeCTBa, MOJIb, MOJIIpHAs Macca, MaccoBas JOJisi XMMHUYECKOrO JJIEMEHTa B COEIMHEHUH,
MOJIIDHBIA 00BEM, OKCHJ, KHCIIOTa, OCHOBaHHE, COJb, AJIEKTPOOTPHUIATEIHHOCTh, CTENEHBb
OKHUCJICHHS, XUMHUYECKasi peakiusi, Kiaccu(uKamms peakiuii: peakiuu COSAUHCHHs, PEaKIuu
pa3ioKeHUs, peakluu 3aMEIIEeHUs, peakuuu OOMEeHa, 9K30- U DHIOTEPMHUYECKHE DPEaAKIHH,
TEII0BOM A (deKT peakuuu, SApo aToMa, MIEKTPOHHBIN CION aToMa, aTOMHas opOuTab, pagunyc
aToMa, XMMHYECKas CBA3b, MOJSPHAs W HEMOJSpHAs KOBaJIEHTHAsl CBS3b, MOHHAS CBS3b, WOH,
KaTHOH, aHUOH, PacCTBOP, MaccoBasi J10J BELIECTBA (IIPOLIEHTHAs! KOHIIEHTPAI1sl) B paCTBOPE;

o WTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX TMOHATUH M TPUMEHATH
9T TIOHSTHS TIPU OMMCAHUU BEILIECTB U UX MIPEBPAILCHUI;

o UCIIOJIb30BAaTh XMMHUYECKYI0O CHMBOJHKY JII COCTaBICHHUS (POpPMyYJ BEUIECTB U
YPAaBHEHUI XMMUYECKUX PEAKLUH;

o OTPEEIATh BAIEGHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COSAMHEHUSAX, CTETICHb
OKHCJICHUS 2JIEMEHTOB B OMHAPHBIX COSAUHEHUSX, TIPUHATICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COoeAuHEHUW 1o ¢dopMmysaM, BHUJ XUMHUYECKOW CBsI3M (KOBAJIGHTHAas W HOHHAs) B
HEOPTraHWYECKUX COETMHEHUSIX;

. packpeiBaTh  cmbicn  Ilepmogmueckoro  3akona J. WM. Menneneesa:
JIEMOHCTPUPOBATh MOHMMAHUE MEPUOINYECKON 3aBUCUMOCTU CBOMCTB XMMUYECKHUX 3JIEMEHTOB
OoT ux noyioxkeHus B Ilepuonnyeckoil cucTeMe, 3aKOHOB COXPAaHEHHUS MacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJIpo;

J OTMHUCHIBATh W XapaKTepu3oBaTh TabmuuHyro (opmy Ilepuomnyueckoit cucTembl
XUMHUYECKHUX DJIEMEHTOB: Pa3IN4aTh MOHATHUS «TJIaBHAs moArpynna (A-rpymnma)» U «rmodouHas
noarpynna (b-rpymmna)», manbsie U OONBIINE TEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOPHIE
umerorcs B Tabnuie «l[lepuonudeckas cucreMa xummudeckux sneMmeHToB J[. 1. MenneneeBay c
YUCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XHWMHMUYECKHX JJIEMEHTOB (COCTaB W 3apsl
a1pa, oOlIee YUCIIo 3JIEKTPOHOB U PaCIpeIeIeHHe UX 10 3JIEKTPOHHBIM CII0SIM);

. KJIacCu(PUIUpoBaTh ~XUMHUYECKHE JJIEMEHTHI, HEOPTraHWYECKHE BEIECTBa,
XUMUYECKHE PEaKIHH (110 YUCIY M COCTAaBY yYaCTBYIOIIHMX B PEAKIIMH BEMIECTB, IO TEIJIOBOMY
sbdexry);

. XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBAa  BEIIECTB
pa3IMYHBIX KJIACCOB, TMOATBEPKAasl ONHMCAHWE NPUMEPAMHU MOJEKYJSPHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN;

. MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX Ka4€CTBEHHOTO
COCTaBa, BO3MOKHOCTH MPOTEKAHUSI XUMHUUECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

. BBIYHUCIIATH OTHOCHUTENIbHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MAacChl BEILECTB,
MacCOBYIO JOJI0 XHUMUYECKOTO AJIEMEHTa 10 (opMyJie COeAMHEHUSI, MACCOBYIO JIOJIIO BEIECTBA
B PacTBOpPE, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PeaKIuy;



. MPUMEHSATh OCHOBHBIE OIEpPALUU MBICIUTEILHON JESITEIbBHOCTH — aHaIu3 |
CUHTE3, cpaBHEHHE, 0000IeHNe, CUCTeMaTHU3allhI0, KJIACCU(UKALNIO, BBISIBICHUE MPUYMHHO-
-CIICICTBEHHBIX CBSI3€M — JUISi H3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHUX pEAKLHUU,
€CTeCTBEHHO-HAYYHBIE METOJbl MO3HaHMSA — HaOJI0JeHUEe, HU3MEpEeHHe, MOJCIUPOBAHHE,
SKCIIEPUMEHT (peabHbI U MBICICHHBIN);

J ClIeZIOBaTh IpaBWJaM TMOJb30BaHUA XHMHUYECKOH MoCynoil M JabopaTOpHBIM
o0opynoBaHueM, a Takke IMpaBuiIaM oOOpalleHusi C BEIIeCTBAMH B COOTBETCTBHUH C
MHCTPYKUMSMU IO BBIMOJIHEHUIO J1a0OpaTOPHBIX XHUMHUYECKHUX OIBITOB [0 TMOJYYCHHIO U
coOMpaHnI0 ra3000pa3HBIX BEIIECTB (BOAOPOJAa M KHCIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONpeAc€HHOM MacCOBOM JOJIEM pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH M IMPOBOJIUTH
XUMUYECKHE HKCIIEPUMEHTHI 110 PAaCHO3HABAHMIO PACTBOPOB WIEIOYEH U KUCIOT C IOMOIIBIO
WHAUKATOPOB (1akmyc, ¢peHondraiert, MEeTUIOPAHK U IPYTHeE).

K xoHmy obydenus B 9 kjiacce mpeiMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

J pacKpbIBaTh CMBICT OCHOBHBIX XHMHUUYECKHX TMOHSATHUN: XUMHUYECKUN SJIEMEHT,
aTOM, MOJIEKYyJa, UOH, KaTHOH, aHUOH, [IPOCTOE BEILECTBO, CIOXKHOE BELIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHMS, XHMHUUYECKas pEaKUus, XUMHUYECKas CBs3b,
TEIIOBOM 3P EKT peakiiu, MOJb, MOJISAPHBI 00BEM, PacTBOP, AIIEKTPOIIUTHI, HEANEKTPOIUTHI,
AIIEKTPOJINTUYECKAsT JMCCOLMALMS, DPEAKIMM HOHHOIO OOMEHa, KaTajlu3aTrop, XUMHUYECKOe
paBHOBecue, OOpaTUMble H HEOOpaTHUMBIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIE
peaklMH, OKHUCIUTEIb, BOCCTAHOBHUTENb, OKUCIEHUE M BOCCTAHOBJICHUE, aJIOTPOIHS,
aM(pOTEepHOCTh, XUMUYECKasi CBSI3b (KOBAJIEHTHAs, MOHHAS, METAJUTMUECKasi), KpUCTAJUTMUECKast
pemérka, KOppO3us METaJJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIHH, MpeneabHO
nonycrumas koHueHnTpanus I1/IK Bemecrsa;

J WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSITHH U TPUMEHSTH
ST TIOHSITHS TIPU OMMCAHUU BEILIECTB U UX TIPEBPAILICHUI;

J UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY JJIi COCTaBJ€HHsS (OpPMyN BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

J ONpEAeNATh BAJICHTHOCTb W CTENEHb OKHUCIECHHUS XHMHUYECKHUX DJIEMEHTOB B
COCIMHEHUAX Pa3JIMYHOIO COCTaBa, NPUHAIIEKHOCTh BEIIECTB K ONPEAEIEHHOMY Kiaccy
coequHeHUH 1o (GopMmyrnaM, BHJI XUMHYECKON CBS3H (KOBaJleHTHAs, HOHHAsI, METa/NINYecKas) B
HEOPraHMYECKUX COENMHEHUSX, 3apsij] HOHAa MO XHUMHUYEecKoWl ¢opMmylie, XapakTep cpeabl B
BOJHBIX pacTBOpax HEOPTraHWYECKUX COCAMHEHUH, THUIl KPUCTALINYECKONW  PEerETKA
KOHKPETHOI'O BELIECTBA,

. packpbiBaTh cmbicn  Ilepuonmueckoro 3akona J[. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OIUCHIBATh M XapaKTepHu30BaTh TaOMHUHYIO (opMy
[lepnonnueckoid cuCTeMbl XMMUYECKUX JJIEMEHTOB: pa3jinyaTh MOHSATHUS «TJaBHas MOATrpymmna
(A-rpynma)» u «mmobounas noarpynmna (b-rpynmna)y, Maneie U O0NbIIMEe TEPUOBI, COOTHOCHUTH
0003Ha4YeHHsI, KOTOpPbIe UMEIOTCS B IEPUOINYECKON TabIuIEe, C YUCIOBBIMU XapaKTePUCTHUKAMHU
CTPOCHHUSI aTOMOB XMMHUYECKUX 3JIE€MEHTOB (COCTaB M 3aps] sijapa, oOliee YUCIO JIEKTPOHOB U
pacripesielieHiue UX 10 3JEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 2JIEMEHTOB M MX COEIMHEHMH B Mpeleiax MaJbIX MEPUOJOB U TJIABHBIX MOJATPYIII C
YYETOM CTPOEHHS UX ATOMOB;

. KJIaCCU(UIIMPOBATh XUMHYECKHE DJIEMEHThl, HEOpPraHMYEeCKHe BEIIeCTBa,
XUMHUYECKHE peakuu (110 YUCITY M COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENIEHEeH OKUCICHHSI XUMUYECKHX 3JIEMEHTOB);



. XapakTepu3oBaTh (OMHUCHIBATh) OOIIME U CHEIU(PHUUECKUE XUMUYECKUE CBOWCTBA
IIPOCTBIX M CJIOXKHBIX BEILECTB, MOATBEPKAAS ONUCAHUE MPUMEPAMU MOJIEKYJIAPHBIX U HOHHBIX
YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIAM;

J COCTaBJIAITh YPABHEHMSI DJIEKTPOJUTHUYECKON IUCCOLMALUU KHUCIOT, LIEJIOoYed U
COJICH, TIOJHBIC U COKpAIIEHHBIC YPaBHEHUS peakUuil MOHHOTO OOMEHa, YpaBHEHHs PEaKIIHid,
MOATBEPKJAIOIINX CYILICCTBOBAHUE TIE€HETHYECKOW CBS3M MEXKIY BEIIECTBAMM pPa3jIMYHBIX
KJIACCOB;

o packpbIBaTh CYILHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX peakuuin
IIOCPEJICTBOM COCTABIICHUS 3JIEKTPOHHOTO OallaHCa ITUX peaKLuii;

. IIPOTHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTM OT MX CTPOCHHS,
BO3MO>KHOCTH NPOTEKaHMsI XUMUYECKHUX IIPEBPALICHUN B Pa3JIMYHBIX YCIOBUIX;

o BBIUNCIIATh OTHOCUTEIIBHYK0 MOJIEKYJISIPHYI0O M MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JOJII0 XMMHUYECKOI'0 3JeMeHTa o (popMysie COeAMHEHUS, MaCCOBYIO JOJIO0 BEIIECTBA
B PacTBOpE, IIPOBOJUTH PAaCYEThI 10 YPABHEHHUIO XUMUYECKOW PEaKIIUH;

o coOuo/laTh TMpaBWila IMOJb30BaHUS XUMMUYECKOHW MOCYI0oM M J1abopaTOpHBIM
000py/i0BaHUEM, a TaKXKe IIpaBuiia 00pallleHHs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSAMU
[0 BBIIOJHEHUIO Ja0OpaTOPHBIX XMMHMYECKUX OIBITOB IO IMOJYYEHHIO U COOMpaHUIO
ra3o00pa3HbIX BELIECTB (AMMHUAKa U YIJIEKHCIIOro ra3a);

. IIPOBOJIUTH PEAKLUH, IOATBEPKIAIIINE KAYECTBEHHBIM COCTaB Pa3JIMYHBIX
BEIIIECTB: PACHO3HABATH OINBITHBIM IMYTEM XJIOpUA-, OpOMHUI-, MOIUA-, KapOoHaT-, ¢docdar-,
CHWJIMKAT-, Cyib(aT-, TUJIPOKCHI-UOHbI, KAaTHOHbl aMMOHMS U HOHBI HM3yYEHHBIX METaJIOB,
IIPUCYTCTBYIOIKE B BOJHBIX PaCTBOpPaX HEOPTAaHMYECKUX BEILIECTB;

o [IPUMEHATH OCHOBHBIE OIIEPALIMM MBICIUTEIBHON NEATEIBHOCTH — aHaIu3 |
CHUHTE3, CpaBHEHHE, O00O0OIIeHHEe, CHCTEeMAaTU3alUIO, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3€H — U1 M3Yy4YECHMs CBOWCTB BEIIECTB M XUMUYECKUX PEAKLHM, €CTECTBEHHO-HAay4HbIE
METOJIbl MO3HAHUS — HAOJIOJEHHE, U3MEPEHHE, MOJCIMPOBAHHUE, IKCHEPUMEHT (peasbHbI U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ko €CTBO 4aco

Ne HaumenoBaHue pa3jiesioB U IHECTBO A KB 0 JaekTpoHHbIe (HU(pPOBHIE)

n/n TeM NPOrpaMMbl Bcero p;)gloTpr‘;ﬂbH“e p;) g:::;mem"e o0pa3oBaTe/ibHbIE PECYPCHI

Pa3nea 1. [lepBoHayaibHbIe XUMUYeCKHE OHATHS

Xumust — BakHasg 00J1acThb

11 €CTECTBO3HAHUS U 5 2 bubnuorexa [JOK

' NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c¢

yeJoBeKa

19 BemecTBa 1 xuMudeckue 15 1 bu6mmoreka [IOK

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

Hroro o pasneny 20

Pa3znen 2. BaxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
21 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka [IOK

' 00 oxcHmax https://m.edso00.ru/7f41837c
29 Bonopon.Ilonsitue o 8 1 bu6mmorexa [IOK

' KUCIIOTaX U COJISAX https://m.edsoo0.ru/7f41837¢c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6nmoreka [JOK

' OCHOBAHHIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [IOK

HEOPraHWYECKUX COCIUHEHUI

Hroro 1o pasneny 30

https://m.edso0.ru/7f41837¢c

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoOB.

XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUH
[lepronnueckuii 3aKOH U
3.1 [lepuoaunueckas cucrema 7
XUMHYECKHX 3aeMeHToB /I, H.

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c



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

Mennene-eBa. CTpoeHue

aToMa
12| o—" : SuGonera 10K
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmuorexa [JOK
Hroro no pasaeiy 15 https://m.edsoo.ru/7f41837c
PesepBHOC Bpems 3 Bubmorexa IOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m IporpaMmb1 Beero KOﬁHTpO.HbeIe HpﬁaKanecmle 06PA30BATEILHBIC
padoThI padoTsI pecypcb
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA
11 [ToBTOpenue u yriyOiaeHue 3HaHUHA 5 1 Bu6muotexa [JOK
' OCHOBHBIX pa3JIesioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIEKTPOTUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M X CO€IHMHEHUSA
21 OO61mas xapakTepUCTHKA XUMUYECKUX 4 1 bubnnoreka [JOK
' snemeHToB VIIA-rpymmsl. ["amorens https://m.edsoo.ru/7f41a636
OO61as xapakTepuCcTHKa XHMIIECKHX Buborexa IIOK
2.2 anemeHnToB VIA-rpynmel. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COCTUHCHUS — )
OO61mas XxapakTepUCTHKa XUMUYECKUX
bu6nunorexa LIOK
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 )
COCTHHEHNS https://m.edso0.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX Bubmiorexa [IOK
2.4 anemeHToB |VA-rpynnel. Yraepoa u 8 1 2 hitps://m.edsoo.ru/7f41a636
KPEMHHU U UX COCIMHECHUS — '
Hroro 1o pasneny 25
Pa3nen 3. MeTasuibl 1 UX COeIMHEHUS
3.1 OO6mue cBO¥CTBa METAIIOB 4 bubmorexa [IOK

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



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

3.2 Baxkueiimre Metasuibl 1 UX COSIUHEHUSI

bubnmoreka [IOK

16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemectBa 1 MaTepuaisl B )XU3HU YEI0BEKA 3 Bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 Bubmorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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

YYEBHO-METOINUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Xumus, 8 xmacc/ I'abpuensa O.C., OctpoymoB W.I'., CmaaxoB C.A.,
AKIMOHEpHOE 00IIIECTBO «3naTenbCcTBO «IIpocBenienue»
 Xumus, 9 xmacc/ l'abpuensa O.C., OctpoymoB W.I'., CmaakoB C.A.,
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

o I'abpuensa O. C., BockoOoithukoBa H.IL., SAmykoBa A.B.
Hacronbnast kuura yuutens. Xumus. 8 k.. Meroguyeckoe mnocooue. — M.:
Ipoda, 2010.

o lNabpuensa O. C., OctpoymoB U. I'. HactonbHast kHUTA y4UTENS.
Xumus. 9 ki1.: Metoandeckoe nocodue. — M.: [Ipoda, 2010

o Xumust. 8 ki1.: KoHTpoJsibHBIE U TPOBEPOUYHBIE PAOOTHI K YUYECOHHUKY
O. C. TI'abpuensna «Xumus. 8 / O. C. I'abpuensn, I1. H. bepeskun, A. A.
VYmakosa u ap. — M.: IIpoda, 2009.

o Xumust. 9 ki.: KoHTposibHBIE U TPOBEPOUYHBIE PAOOTHI K YICOHHUKY
O. C. TI'abpuensna «Xumus. 9 / O. C. TI'abpuensn, 1. H. bepeskun, A. A.
VYmakona u ap. — M.: Ipoda, 2009.

HOUPPOBBIE OBPAZOBATEJIBHBIE PECYPCBHI U PECYPCBI CETH

HNHTEPHET

https://resh.edu.ru/subject/29/
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