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IHosicHuTebHAA 3aNIMCKA

Pabouas nporpamma cocraBiena Ha ocHoBe - YMK I"a6puensa O. C., Octpoymos U. T,
CnanxoB C.A. Xumus. 8 kitacc — M.: «lIpocsemenune»,2020 r.

Pabouas nmporpamma coctariena Ha ocHoBe YMK ["a6puensu O. C., Octpoymos U. T'.,
CrnankoB C.A. Xumus. 9 xnacc — M.: «IIpocBenienne»,2020 r.

O6miee uncio yacoB— 136 vacoB: B 8 kiacce — 68 yacoB (2 vaca B Heneno), B 9 kiacce —
68 yacoB (24aca B HEZIEIIO).

B cooTBeTcTBUU C Y4eOHBIM IJIAHOM

B 8-9 knaccax Ha yueOHBbIN ipeaMeT «XUMUs» OTBOAUTCS 2 Yaca B HE/ICTIO



Conep:xanue yueOHOro npeamera
8 KJIACC

IlepBoHayajibHBIC XMMHYECKHE IOHATHSA

[Ipeamer xumuu. Posib XMMHUM B KU3HU 4YeJIOBEKa. XUMHS B cuUcTeMe Hayk. Tena u
BelecTBa. du3nueckue CBOICTBa BEIIECTB. ArperatHoe cocrostHue BeulecTB. Ilonarue o
METO/ax MMo3HaHus B XuMuu. Uuctele BemecTBa u cmecu. CrocoOsl pa3jieneHus cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE AIEMEHThl. CHUMBOJIBI XMMHUYECKHUX 3JIEMEHTOB.
ITpocTeie U cil0KHBIE BEIeCTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass (opmyna. BaneHTHOCTP aTOMOB XHMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHass aroMHas Macca. OTHocHTeNnbHas
MoJIeKyJIsipHas Macca. MaccoBasi 1OJISIXUMUYECKOTO 3JIEMEHTA B COEIMHEHUU.

Konnuectso Bemectsa. Mons. MonsipHas Macca. B3anMocBs3b KOJIM4ecTBa, Macchl U
yKclla CTPYKTYPHBIX €AMHMUIL BelecTBa. PacueTsl o popmynamMm XMMUYECKUX COEIUHEHUH.

dusnyeckue U XUMHUYECKUE SABICHUSA. XMMHUYECKas peaklus U €€ NMPU3HAKU. 3aKOH
COXpaHEHHMsI MacChl BEIIECTB. XHUMHYECKHE ypaBHEHHUsA. Kiaccupukamus XUMHUYECKHX
peakuuii (coeuHEeHMs], Pa3I0KEHMs, 3aMeIleH s, OOMeHa).

Xumunyeckue ypaBHeHus. Krnaccuukanus XUMHUECKMX peakuuil (CoeauHEHHs,
Pa3oKeHMS,3aMEeIICHHsI, OOMEHA).

Xumuueckuii IKcnepumenm:

KAueCTBEHHOE OIIpPE/IeJICHUE COJEp)KaHUsl KHUCIOpOAAa B BO3JyXe, IOJIy4YEHHUE,
cobOupaHue, paclo3HaBaHUE U U3Y4YE€HUE CBOMCTB KUCIOpPO/a, HAOII0IeHUE B3aUMOCHCTBUS
BELIECTB C KHCJIOPOJOM U YCJIOBHUS BO3HUKHOBEHHUS M IpPEKpalleHHs] ropeHus (Ioxapa),
O3HaKOMJICHHE ¢ O0pa3llaMd OKCHJIOB U ONMCAHUE UX CBOWCTB, IOJY4YE€HUE, COOMpaHHE,
pacro3HaBaHUE W HM3y4EHUE CBOMCTB BOJOpOJa (FOpeHHUE), B3aMMOJEICTBHE BOAOpOJA C
okcugom Meau (1) (Bo3MOXKHO MCIONIb30BaHNE BHUICOMATEPHAIOB), HAOIIOICHHE 00pa3IoB
BEIIECTB KOJMYECTBOM | MOJb, HcCCleloBaHME OCOOEHHOCTEW pacTBOPEHHS BEILIECTB C
pa3IMYHON PacTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C ONPEEICHHON MacCOBOMU 10N
PacTBOPEHHOTO BEIECTBA, B3aWMOJEWCTBHE BOJABI C METAUIaMU (HAaTpUEM U KaJbI[EM)
(BO3MOKHO HCIMOJIb30BaHUE BHJEOMATEpHAliOB), MCCIEOBaHUE 00pa3I[0B HEOPraHMYECKUX
BEIIECTB PA3JIMUHBIX KJIACCOB, HA0JIO/IEHNE U3MEHEHHS] OKPAaCKU MHIUKAaTOPOB B PACTBOPAX
KUCIIOT ¥ Ilenodveil, u3ydeHue B3ammojeictBust okcunma meau (1) ¢ pactBopom cepHoit
KHUCJIOTBI, KHUCJIOT C METajUlaMd, peaklUuid HeHTpanuszaiuu, MOJy4yeHUE HEPaCTBOPUMBIX
OCHOBaHHUM, BBITECHEHHE OJHOIO MeTajula JpyruM M3 pacTBOpa COJIM, pEIIEHUE
HKCIIEPUMEHTAIbHBIX 3aa4 1o TeMe «BakHelne Ki1acchl HEOPraHMYECKUX COETNHEHUI.

Ilepuoanyeckui 3akoH u Ilepuoanyeckass cucreMa XUMHYECKHX dj1eMeHTOB 1.
N. Menpneneesa.

Crpoenne aromoB. XuMmuueckasi cBfi3b. OKHCIMTEJbHO-BOCCTAHOBHTE/IbHBIE

peakunu

IlepBble MOMBITKH KiIacCU(UKALMU XUMHUYECKHX 3JeMeHTOoB. lloHsATHe o rpymnmax
CXOJHBIX AJIEMEHTOB (ILI€JOYHbIE U IIEIOYHO3EMEIbHbIE METaJlIbl, TrajoreHbl, WHEPTHbIE
rasbl). DJIEMEHTBI, KOTOpble 00pa3ytoT aM(pOTEpHbIE OKCHJIBI U TUAPOKCH/IBL.

[lepnonnueckuit 3akoH. llepuoguyeckas cucrema xumudeckux snemeHToB /I, .
MenneneeBa. Koporkonepuoanast 1 anuHHONeproaHas (Gopmbl Ileproguueckoil cucTeMbl
XUMHUYECKHX djJeMeHTOB [I.



N. Menneneea. [lepuoasl u rpynibl. @U3MYECKHIT CMBIC MOPSIAKOBOIO HOMEpPA, HOMEPOB
MepHO/Ia UTPYIIIILI JIEMEHTA.

Ctpoenne aromoB. CoctaB aTOMHBIX siaep. M3oTombl. OnekTpoHbl. CTpoeHHe
AJIEKTPOHHBIX 000JI04eK aTOMOB MepBbix 20 XuMuyeckux diieMeHToB [lepuoamueckoit
cucrembl JI. . MeHnneneeBa. XapakTepucThKa XUMHUYECKOIO 3JEMEHTa 10 ero
nosnoxenuto B Ilepmommnueckoin cucreme .M. Menneneesa.
3aKOHOMEPHOCTH M3MEHEHHS pajuyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAUNIMUYECKUX U
HEMETAJUIMUYECKUX CBOMCTB IO IPYIIIaM U MEPUOIAM.

3nauenue Ilepuonnueckoro 3akoHa u Ilepuoanyueckoi cUCTEMbl XUMHUYECKHUX
AJIEMEHTOB JUIAPAa3BUTHS HayKU U NpakTUku. J[. V. MenzeneeB — ydeHbll U IpaKJaHUH.

Xumunyeckas cBsi3b. KoBaneHTHas (MossipHasi U HEMOJSIPHAS) CBA3b.
DJIIEKTPOOTPULIATETLHOCTh XUMUYECKUX AJIEMEHTOB. MlOHHas CBSI3b.

Crenenb okucneHus. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponeccsl
OKHUCIIEHUsI UBOCCTaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii 3xcnepumenm:

M3Yy4YeHHE 00pa3lioB BEIIECTB METAJUIOB U HEMETAJNIOB, B3aUMOACHCTBHE THAPOKCUIA
IIMHKa C PAacTBOpaMU KHCIOT M MIEJOYEH, MPOBEJACHUE OIBITOB, WUTIOCTPUPYIOIINUX
PUMEpBl OKUCIIUTEIbHO- BOCCTAHOBUTENBHBIX PEAKIMH (TOpEHUE, PEaKIH PA3JI0KECHHUS,
COCTMHECHHUS).

Meoswcnpeomemmnwie céasu

Peanuzamusi MeXNpeAMETHBIX CBS3€d MNpu HM3ydyeHUH XUMUU B 8 Kiacce
OCYIIECTBIISIETCS Y€pe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATHUM, TaK
U TOHATHUM, SIBJISIOIIMUXCA CHUCTEMHBIMH ISl OTJEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO
[MKJIA.

OO0mIne ecTecTBEHHO-HAyUHbIE MOHSATHS: HAy4HBbIN (DakT, THIOTE3a, TeOpHUs, 3aKOH,
aHajgu3, CHHTE3, KiaccUUKaIus, MEpPUOJUYHOCTh, HAOIIOJIEHUE, OSKCIEPUMEHT,
MOJICJINPOBAHUE, UBMEPEHHE, MOJIEINb, SIBJICHUE.

dusnka: Marepusi, aToMm, d3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUI, H30TOIIbI,
pPaZo0aKTUBHOCTh, MOJIEKYA, AJNEKTPUUYECKUU 3apsiji, BEIIECTBO, TeI0, 00bEeM, arperaTHOe
COCTOSIHHE BEIIIECTBA, Ta3, PU3NUECKHe BETUYNHBI, €IMHHUIIBI U3MEPEHHUs, KOCMOC, TUIAHETHI,
3Be3161, ComHIIe.
buonorus: ¢porocunres, qpixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPaAJIbl, TOPHBIE TOPOJIBI, TTOJIE3HBIE UCKOMAEMBbIE,
TOIUTMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XumMHUYecKas peakuus

[Tepuonnueckuii 3axoH. Ilepuoauueckas cucreMa XuUMU4Yeckux sieMeHTtoB [[. U.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJAOB, Kalus, KAIbLHUA U UX COCAMHEHUH B COOTBETCTBHUH C
ITOJIOXKEHUEM AJIEMEHTOB B llepronueckoit cucteMe U CTPOCHHEM MX aTOMOB.

CrpoeHue BeliecTBa: BUAbl XUMHUUYECKOW CBA3U. THIIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAUIMYECKOM PEIIETKH U BUJA XUMHUYECKOU
CBS3U.

Knaccudukanuss 1 HOMEHKIATypa HEOPTaHWYECKMX BEIIECTB. XWMHUYECKHE CBOWCTBA
BEILIECTB, OTHOCSIINXCS K PA3JIMYHBIM KJIACCAM HEOPraHUYECKUX COCIUHEHHM, TEHETUYECKas
CBSI3b HEOPTaHWYECKHUX BEIIECTB.

Knaccudukanus XuMHUYECKHX PEaKIUi MO pa3luYHbIM MpH3HaKaM (M0 YHCITY U COCTaBYy
YYaCTBYIOIIMX B pEaKUUU BEIIECTB, MO TEMIOBOMY 3((deKTy, Mo H3MEHEHHIO CTereHeil
OKHUCJICHUS] XUMUYECKUX JIEMEHTOB, TI0 00OPaTUMOCTH, 10 YYaCTHIO KaTanu3aTopa). JK30- U
SHJIOTEPMHUUYECKHUE PEAKI[UU, TEPMOXUMUYECKHE YPABHEHHUS.



[lonatue o ckopocTH XUMHUYeCKOW peakiuu. I[loHsTHE 00 O0OpaTUMBIX U
HEOOpaTUMBIX XUMHUUYECKUX PEaKIUAX. [IOHSITHE 0 TOMOTEHHBIX U TETEPOTCHHBIX PEAKITUIX.
[Tonsatue o karanuze. Ilonstue o XumuyeckoMm paBHOBecHH. (DakTOphI, BIMSIOIIME Ha
CKOPOCTbh XUMUYECKOW PEAKIIUH U TIOJIOKEHUE XMMUYECKOTO PAaBHOBECHSI.

OKHCIUTENEHO-BOCCTAHOBUTEILHBIC PEAKIINH, JICKTPOHHBIN OaTaHC OKUCIUTEIHHO-
BOCCTAaHOBHUTEIBbHOM peaKkuuu. CocraBnenune ypaBHEHUH OKHUCIIUTEIIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIU C HCIIOIH30BAaHHEM METO/1a DJIEKTPOHHOTO OaaHca.

Teopust 3IEKTPOIUTHYUECKON AUCCOLMALMU. OJIEKTPOIUTHI M HEIJIEKTPOJIMTHI.
Karnonsl, aHnoHbl. MeXaHU3M IUCCOLMALUN BEIECTB C Pa3INYHBIMU BUIAMU XUMUYECKOU
cBsizu. Crenens auccounanyy. CUIbHbBIE U ClaOble AJIEKTPOIHTHI.

Peakumm wmoHHOTO OOMEHa. YCIIOBUS MPOTEKaHUS PEAKIUii HWOHHOTO OOMEHa,
MOJIHBIE M COKpAIICHHbIE MOHHBIC ypaBHEHHUs peakuuil. CBOWCTBA KHUCIOT, OCHOBaHUHN W
cojel B CBeTe MpEACTaBIEHUN 00 H3IEKTPOJIMTHYECKOW aucconuanuu. KauecTBeHHBbIE
peaxkuuu Ha MoHbI. [loHsATHE O rUApPOIN3E COJIEH.

Xumuueckuii Ixcnepumenm:

03HAaKOMJIEHHE C MOJEJISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX BEILECTB —
METAJUIOB M HeMeTauioB (rpadura W amMasa), CIOKHBIX BEIIECTB (XJIOpUIa HaTpus),
UCCJIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOH PEAKLUM OT BO3ACUCTBHS Pa3IMYHBIX
(GakTopoB, HCCIEAOBAHME  3JIEKTPOINPOBOJAHOCTH  pPAcTBOPOB  BEILECTB, Ipolecca
JUCCOLMALMU KUCIIOT, Ienodell U cosiell (BO3MOXHO MCIIOJIb30BaHUE BUIE0 MAaTEpPHAJIOB),
IIPOBEJICHUE ONBITOB, WIIIIOCTPUPYIOIIUX MPU3HAKH MPOTEKAHUS peaklMi HOHHOIo oOMeHa
(oOpa3oBaHue Ocajika, BbIJIEJIEHUE ra3a, oOpa3oBaHUE BOJbl), ONBITOB, MIUTFOCTPUPYIOLIMX
IPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKUUi (TOpeHue, peakuuu pas3yIoKeHHUs,
COCJMHEHUs), PACHO3HABAHME HEOPraHWYECKHX BEIIECTB C IIOMOIIbI0 KaueCTBEHHBIX
peakuuii Ha MOHBI, PELLIEHUE SKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtayuibl U MX coeJHHEHUA

OOmiast XxapakTepucTuKa rajoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne M (U3MUECKHUEe CBOICTBA MPOCTHIX BEILECTB — TaJOr€HOB.
XUMHUECKHE CBOWCTBA Ha MpHUMeEpe Xjopa (B3auMOJIEHCTBHE ¢ MeTallJlaMM, HEMETaulaMH,
nienoyamu). XusopoBoaopod. ConsiHas KHUCIOTa, XUMHUYECKHE CBOWCTBA, IMOJIyYEHUE,
IpUMEHEHHe. JleficTBUE XJopa M XJOpPOBOJOpPOJAa HAa OpPraHM3M dYesoBeKa. BaxHeimme
XJIOPUJIbI ¥ UX HAXOXACHUE B IPUPOJIE.

OOmias xapakrepuctuka 351eMeHToB VIA-rpymmbsl. OcoOeHHOCTH CTPOEHHsI aTOMOB,
XapaKTepHble CTeneHn okuciaeHus. CTpoeHne u pu3nyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/a U Cepbl. AJIOTPONHBIE MOAM(UKALMK KUCIOpoAa M cepbl. XHUMHUYECKHE
cBoicTBa ceprl. CepoBOOPOA, CTPOCHHUE, (PU3MUECKHE M XUMHUYECKHE CBOMCTBA. OKCHUIIbI
cepbl KaK TMpeJICTaBUTEIM KHCIOTHBIX OKcUaoB. CepHass KHUCIIOTa, (HU3UYECKUE WU
XUMHUYECKHE CBOMCTBa (00IIME Kak MpEeACTaBUTENS Kjacca KHUCIOT U Clenu(UYEcKue).
XUMHUECKUE PEAKIIMH, JISKAIINEe B OCHOBE MPOMBIIUIEHHOTO CIIOCO0a MOJIYYEHUsI CEPHOM
KHuCIoThL. [IpruMenenne cepHol KUCIOThL. CoJIM CEpHOM KUCIOTHI, KAYECTBEHHAs PEaKLHs Ha
cynbdar-uoH. HaxoxaeHue cepsl U ee COeIUHEHUN B MpHpoje. XUMUYECKOe 3arpsi3HeHHe
OKpYXarollel cpenbl COCAUHEHUSIMH cepbl (KUCIOTHBIE IOXAM, 3arpsi3HEHUE BO3AyXa U
BOJIOEMOB), CIIOCOOBI €r0 MPeA0TBPAICHUS.

OO6miast xapakTtepucTuka 371eMeHTOB VA-Tpymnmbl. OCOOEHHOCTH CTPOECHUS aTOMOB,
XapaKTepHbIE CTENIEHW OKUCIECHUSA. A30T, PacIpoCTpaHEHHWE B MpHUpoJe, (U3NYECKHEe U
xumuueckue cBoiictBa. KpyroBopor asora B mnpupone. AMMHak, ero ¢usnueckue u
XMMHUYECKHE CBOMCTBa, MoiyueHHe M npuMeHeHue. Coinm aMMOHUS, UX (QHU3HUECKHE U
XUMHYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha MOHbI aMMOHHUS. A30THas
KHCIIOTa, ee Tody4yeHue, (pu3ndeckrue U XMMUYecKre CBOMCTBaA (00IMe Kak MpeCcTaBUTeNs
KJ1acca KUCJIOT U criennduyeckue). Mcrnonb3oBaHre HUTPATOB U COJIEH aMMOHUS B KaUECTBE
MHUHEpAJIbHBIX YA0OpeHH. XUMHUECKOE 3arps3HEHUE OKPYXKAIOIIEH cpebl COeNMHEHUSIMU
azora (KHCIIOTHBIE JOXAHM, 3arps3HEeHHe BO3AyXa, MOouBBl W BogoemoB). Docdop,



aIoTponHble Momudukanuu ¢ochopa, ¢(U3MUECKHEe U XUMHUECKHe cBocTBa. Oxcun
dochopa (V) u dochopras kuciaora, pU3HMUECKHE M XUMHUCCKHE CBOMCTBA, MOJyUYCHHE.
Hcnonb3oBanue GpocaToB B KaUeCTBE MUHEPATIBHBIX YI0OPEHUH.

OO6mas xapakTepucThka 37aeMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble  CTENEHM  OKUCIEHUS.  YIIIepoi,  aUIOTPONHBIE  Moau(uKanuy,
pacmpocTpaHeHHe B Mpupoae, (QU3MYecKue M XHUMHYECKHE CBOMCTBa. AjcopOums.
Kpyrosopor yriepoga B mpupone. OKcuIbl yriaepoja, UX (QU3MUECKHE U XUMHUYECKHUE
CBOIICTBa, JEWCTBUE Ha >KUBbIE OPraHU3MbI, MOJyYEHUE U MPHUMEHEHHE. DKOJIOTUYECKUE
npoOJieMbl, CBs3aHHBIE ¢ okcuaoMm yriepoma (IV), rumore3a rio0allbHOTO IMOTETUICHUS
KJIUMaTa, NapHUKOBBIA 3¢ @dekT. YroinpHas KUCIOTA U €€ COJH, UX (U3NYECKUEe U
XUMHUYECKHE CBOMCTBA, IOJIyueHUE W NpuMeHeHue. KadyecTBeHHas peakuusi Ha KapOoHat-
nonbl. lcnonp3oBanue kapOOHATOB B OBITY, MEAUILIMHE, MPOMBIIIJICHHOCTH U CEIbCKOM
XO3MCTBE.

[lepBoHayanbHble TOHATHA OO0 OPraHMYECKUX BEIIECTBAX KAaK O COCAMHEHMSAX
yriaepoaa (MeTaH, B5TaH, ATWJIEH, alEeTWIEH, A3TaHOJ, TJULEPUH, YKCYCHas KHUCIOTA).
[TpuponHble UCTOUYHUKH YTIEBOJOPOAOB (Yroib, MPUPOIHBIMN Ta3, HE(PTH), MPOAYKTHI UX
nepepaboTku (O€H3WH), UX POJIb B OBITY U NpombiluieHHOCTH. [loHATHE 0 OHOIOTHYECKH
BaXHBIX BEIECTBAX: JKMpaX, OenKax, yrieBoJax — U HMX pPOJM B JKU3HU YEJIOBEKa.
MartepuanbHOE €AMHCTBO OPIraHUYECKUX U HEOPTaHUUECKUX COCAMHEHUH.

Kpemuuii, ero ¢usznyeckne U XMMHUYECKHUE CBOWCTBA, MOJYYCHHE U MPUMEHEHHE.
Coenunenus kpemHus B mpupoje. OOmme mpexacraBieHus o0 okcuae kpemuusi (IV) wu
KpeMHUEeBOW kucioTe. CHIMKAThl, WX HUCHOJIb30BaHUE B OBITY, B TMPOMBIILICHHOCTH.
Baxneiiimue crpouTtenbHble MaTepHalibl: KEpaMHUKa, CTEKJIO, LIEMEHT, OETOH, ’Kel1e300€TOH.
[TpoGiembl 6€30MacCHOTO HMCMOJIb30BAHUS CTPOUTENBHBIX MAaTEpUajOB B IOBCEAHEBHOU
JKU3ZHHU.

Xumuueckuii Ixcnepumenm:

U3ydyeHue oOpa3loB HEOPraHMYECKHUX BEIIECTB, CBOWCTB COJISHOM KHUCIIOTHI, MPOBEACHUE
KaueCTBEHHBIX pEaKIMi Ha XJIOPHUI-UOHBI U HAOIIOJEHHE MPU3HAKOB HX MPOTEKaHUS,
OMBITHI, OTpakarolue (U3NYEeCKre U XUMUYECKUE CBONCTBA TajOr€HOB M MX COEAUHEHUN
(BO3MOKHO HCIOJIb30BAHUE BHJIEOMAaTEpUAIOB), O3HAKOMIIEHHE € OOpa3llaMu XJIOPUIOB
(raJoreHusI0B), O3HAKOMJICHHE C OOpa3laMud Cepbl M €€ COeAMHEHUsSMH (BO3MOXKHO
UCTOJIb30BaHUE BHJIEOMATEPHATIOB), HAOIOJCHUE Ipolecca OOYIIUBaHMs caxapa IOA
JICUCTBUEM KOHLEHTPUPOBAHHOMW CEPHOM KHCIOTHI, H3Yy4EHUE XUMHUYECKHUX CBOMCTB
pa30aBIeHHON CepHOW KHCIOTHI, MPOBEIEHUE KAUECTBEHHON peakluu Ha Cynb(ar-uoH U
Ha0JII0/IeHUE TIPU3HAKa €€ NMPOTEeKaHMsI, 03HAaKOMJIEHHE ¢ (PM3NYECKUMHU CBOMCTBAMHU a30Ta,
docdopa u ux coenuHeHUN (BO3MOXKHO HCIOJIb30BAaHHE BHUAEOMATEpUaioB), oOpa3lamMu
a30THBIX U (ocOpHBIX yH0OpeHHi, mosydyeHue, coOupaHue, paclio3HaBaHUE U U3Y4YEHUE
CBOICTB aMMHUaka, IpOBEJCHNE KAaYeCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U docdaT-uoH u
W3y4eHUE MPU3HAKOB HUX TMPOTEKAHMS, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHOM a30THOM
KHCIIOTBI C MEbI0 (BO3MOYKHO HCIIOJIb30BAHME BHUJEOMATEPHANIOB), M3Y4YEHHE MOJEIIEH
KPUCTAITMYECKUX PEIIEeTOK anMasa, rpadura, QyiiaepeHa, 03HAKOMIIEHHE C IPOLECCOM
afcopOLny PacTBOPEHHBIX BEUIECTB aKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTa3a,
MoJlyueHue, coOupaHue, pacrno3HaBaHHE M M3yYEHUE CBOWCTB YIJIEKHUCIIOTO rasa,
MPOBEJICHNE KAYECTBEHHBIX peakiuiiHa KapOOHAT M CHIIMKAT-UOHBI U M3y4YeHHE MPU3HAKOB
UX TPOTEKaHUs, 03HAKOMJIEHHE C MPOAYKLUHEH CUIUKATHOM MPOMBILIUIEHHOCTH, pEIIeHHE
AKCIIEPUMEHTANIbHBIX 33/a4 10 TeMe «BakHeile HeMeTallIbl U X COSAUHEHUSD.

MeTaJuibl M UX COeIHHEHUS

OOmiasi xapakTepUCTHKAa XMMHYECKHX JJIEMEHTOB — METaJUIOB Ha OCHOBAHHHM HX
nonoxkeHuss B llepumogmdeckorn cucreme xumudeckux sneMeHtoB [[. M. MennpeneeBa u
cTpoeHuss aTtoMoB. CTpoeHHMEe MeTauloB. MeTtamnuyeckas CBA3b M METaIIMYECcKast
KpHUCTAJUIMYECKas PemIeTKa. DJICKTPOXUMUYECKUH Pl HAIPSHKEHUH MeTauioB. Ou3nyeckue
U XMMHUYEeCKHe CBOMCTBa MetaiioB. OOmme crnocoObl momydyeHus MmerauioB. llonsTHe o



KOPpPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3alUTHI MX OT Koppo3uu. CIuiaBel (CTalb, 4yTYH,
JTIOPATIOMUHKK, OPOH3a) M KX TPUMEHEHUE B OBITY U MPOMBIIIIJICHHOCTH.

[Ilenounble MeTauibl: mojoxeHue B [leproanyeckoil cUCTeME XMMHYECKUX 3JIEMEHTOB /l.
W. MeHnaeneeBa, CTpOCHHE UX aTOMOB, HAXO0XACHHUE B pupojie. Pu3nueckue 1 XuMUYECKHUE
cBoiicTBa (Ha mnpumepe HaTtpusi U Kanus). OKCUIOBl U THUAPOKCUABI HATPUS U KaJus.
[IpuMeHeHne NIeNOYHBIX METANIOB U UX COEIMHEHMIA.

[I{esrouHO3eMENBbHBIE METAUIBI MATHUM M KAJIBLIMI: 10J0KeHHUE B [lepuonnueckon cucreme
xuMuueckux 3yeMeHToB Jl. 1. MeHneneeBa, cTpoeHuE UX aTOMOB, HAXOXACHUE B IPUPOJIE.
@u3nyeckue M XHMHUYECKHE CBOWMCTBA MarHusi M Kaiublus. BaxkHelmue coeIuHEHUs
Kanpus (OKCUI, TUAPOKCU, coin). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTPaHEeHHUS.

AmoMuHuii: nonoxxenue B Ilepnoanueckoil cucreme xumuueckux 3nementos . U.
MeHnpaeneeBa, CTpoeHHE aToMa, HaxoxAeHue B Ipupoje. Pdusnmueckue M XUMHUYECKHE
CBOICTBa amrOMUHUSA. AMGPOTEpHBIC CBOMCTBA OKCH/IA M THAPOKCHUIA aTFOMUHUSI.

Kenezo: nonoxenune B Ilepumonnueckoin cucreme Xxumudeckux anemeHToB J[. H.
MenzeneeBa, CTpOE€HUE aroma, HaxoxkjaeHue B mnpuponae. duznyeckue U XUMHUYECKUE
cBoiicTBa jxene3a. Okcunbl, ruapokcuasl u conu skenesa (II) m xemesza (III), ux cocras,
CBOICTBA U MOJy4YCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C OOpa3l[aMH METaJIOB U CIUIaBOB, UX (PU3UYECKHMMH CBOWCTBaMH,
U3YYEHHUE PEe3yJIbTaTOB KOPPO3UU METAIJIOB (BO3MOYXHO HMCIIOJIb30BaHUE BUAEOMATEPUATIOB),
OCOOCHHOCTE B3aMMOJCHCTBHS OKCHAA KalblMsl U HaTpus C BOAOH (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUAJIOB), HCCIIEOBAHUE CBOMCTB JKECTKOW BOJbI, Ipolecca
TOpEeHHs Kelle3a B KUCIOpoAe (BO3MOXKHO HCIOJIb30BAHHE BUACOMATEPUAJIOB), MPU3HAKOB
MPOTEKAHUsI KAYECTBEHHBIX PEAaKUM Ha WOHBI: MarHus, KaJbIHs, AJTIOMUHHS, IUHKA,
xenesa (1) u xenesa (M), mexu (1), HabaroAeHWE U ONMUCAHKWE IIPOLIECCOB OKPAIIMBAHMS
MJIaMeHW  HMOHAMHM  HATpHs, Kaiusgd W Kaiblusd  (BO3MOXKHO  MCIOJb30BAHHE
BUJICOMATEPHUATIOB),

ucclieloBaHue aM(pOTEPHBIX CBOWCTB TMAPOKCHIA ATFOMUHMS U THIPOKCH/IA IIMHKA,
PELIEHUENKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «Ba)xHelne MeTallibl ¥ UX COEIUHEHUS.

XuMHS U OKPYKAIOLIAs cpeaa

BemecTBa 1 Marepuaiibl B IOBCEJHEBHOM KU3HU 4esloBeKa. bezonacHoe
MCIIOJIb30BaHUE BELIECTB UXUMUYECKUX peakiuii B ObiTy. [lepBas moMoIb npu XUMUYECKUX
0KOTax M OTPABIICHUSAX.

XUMHYECKOE 3arpsi3HeHUE OKpY Karollel cpelipl (peaesbHas JOMyCTUMasi KOHIIEHTPaIs
BemecTs, ganee —[1/1K). Posb XuMum B perieHuH 3KOJIOTHUECKUX MPOoOIIeM.

Xumuueckuii IKcnepumenm:

n3yueHre o0pas3loB MaTepHuasoB (CTEKJIO, CIIJIaBbl METANJIOB, TTOJIUMEPHbIE

MaTepHabl).

Meosicnpeomemnvie ceasu

Peammzanust MeXnpeAMETHBIX CBA3ed TpW HM3YyYeHWH XuMuH B 9 Kiacce
OCYILECTBIISICTCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH, TaK
U TOHSATHH, SIBJISIFOIIMXCS CUCTEMHBIMU JI OTJEJBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0miue ecTecTBEHHO-HAayuUHble MOHATHS: HAay4HbIM (akT, rumoresa, 3aK0H, TEOpUS,
aHanu3, CHUHTe3, Kiaccu(uKalus, MEpUOJUYHOCTb, HAONIOJEHHE, OSKCIEPUMEHT,
MOJIEJIMPOBAaHUE, W3MEpPEHUE, MOJENb, SBJICHUE, NapHUKOBBIA J(PQEKT, TEXHOJIOTus,
MaTepuabl.

®duzuka: Marepusi, aToM, 3JIEKTPOH, NMPOTOH, HEUTPOH, HOH, HYKIHUZI, HU30TOIBI,
paZivoOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUECKUN 3apsij, NPOBOJHUKHU, TNOIYIPOBOIAHUKH,
JTUBJIEKTPUKH, (POTOIIEMEHT, BELECTBO, TEI0, 00BbEM, arperaTHOE COCTOSIHUE BEILECTBA, I'a3,
pacTBOp, pPacTBOPUMOCTh, KPUCTAJUIMYECKAs pEIIeTKa, CIUIaBbl, (PU3MUECKHE BEIWYHHBI,
€VHMIIBI U3MEPEHHSI, KOCMUYECKOE IIPOCTPAHCTBO, IUIAHETHI, 3Be3/bl, COHIE.



buonorusi:  ¢otocunres, apixaHue, Ouocdepa, SKoOcHUCTEMa, MHHEpAIbHBIC
yI0OpEHHS, MUKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, INTATEILHBIC BEIIECTBA.

I'eorpadusa: armocdepa, ruapochepa, MuUHEpabl, TOPHbIE TOPOABI, IOJE3HBIC
MCKOIIaeMbIE, TOTLTMBO, BOJHBIE PECYPCHI.



IInanupyembie pe3yJIbTaThl 0CBOCHUS POTPAMMBI

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHHS MPOTPaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHUs
JOCTUTAIOTCS B XOJI€ OOydYeHHs XHMHU B €IWHCTBE Yy4eOHOW ¥ BOCIHTATECIHHON
NESITEIbHOCTH B COOTBETCTBHU C TPAJAUIMOHHBIMU POCCHUCKUMH COIUOKYJIBTYPHBIMU |
AYXOBHO-HPAaBCTBCHHBIMU HLCHHOCTAMH, HNPUHATHIMU B 06H_I€CTBC npaBujIaMM U HOPMaMHU
MOBEJICHUS M CIOCOOCTBYIOT IPOIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLUAIN3ALUH
o0yyJarouuxcs.

JIngHoCTHEBIE PE3YIBbTATHI OTPAXKAIOT 'OTOBHOCTH 06yan0mecsI PYKOBOJACTBOBATLCA
CHUCTEMOHU IMO3UTHUBHBIX IIEHHOCTHBIX OpI/IeHTaI_[I/Iﬁ " pacClIMpCHUE OIlbITa ACATCIIBHOCTH HaA €C
OCHOBE, B TOM YHUCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUS

[IEHHOCTHOTO OTHOIIICHUS K OTCUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY H
Hay4YHOMY HaCJICAWI0, IOHMMAaHWA 3HAYCHHUA XUMHUYECKOU HAayYKH B XM3HH COBPCMCHHOI'O
o0miecTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOUN HH(POpMAIIHEH O MTePEIOBBIX JOCTHKCHHIX U
OTKPBITUAX MI/IpOBOf/'I A OTEYECTBECHHOU XUMHH, 3aUHTCPECOBAHHOCTU B HAYYHBIX 3HAHUAX
00 ycTpoicTBEe MHpa 1 00I11eCTBa;

2) rpasKaaHCKOro BOCIIUTAHHUS:

MIPEJICTABJICHUS O COLMAIbHBIX HOPMAaX M MPaBUIaX MEKIUYHOCTHBIX OTHOILICHUI B
KOJJIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJE3HOMU, y4eOHO-
UCCIIEIOBATENILCKOM, TBOPYECKOM U JAPYrUX BUJAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3HOO0pa3HOW COBMECTHOM JEATEIbHOCTU IPU BBIIOJIHEHUU Y4€OHBIX, TO3HABATEIIbHBIX
3a/a4, BBINOJIHEHUH XHMUYECKUX OKCIEPHMEHTOB, CO3/IaHUM Y4EOHBIX IPOEKTOB,
CTPEMJICHHSI K B3aMMOINOHMMAHHWIO M B3aHMMOIIOMOIIM B TMpoIecce OTOM ydeOHOM
JeSITEIbHOCTH, TOTOBHOCTHU OIICHMBATh CBOE IMOBEJECHHWE M IMOCTYNKH CBOMX TOBapuUIEH ¢
MO3UIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBUN OCTYIIKOB;

3) HeHHOCTH HAYYHOTI'0 MO3HAHMS:

MHUpPOBO33PDEHUYECKHE TPEJCTABICHUsI O BEIIECTBE M XHMHYECKOW pEaKIuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH U COCTABJISIOIIUE OCHOBY JIJISt
NOHUMaHMs CYIIHOCTM HAy4YHON KapTUHBI MMpa, NpeACTaBIeHHs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS NPHUPOJIbI, B3aUMOCBS35AX UEJNOBEKa C MPUPOAHOM cpenoil, o
POJIM XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[03HaBaTeIbHbIE MOTHUBBI, HAIIPABJIEHHbIE HA MOJTY4YE€HUE HOBBIX 3HAHUN MO XMMUH,
HEoOXoauMble NIl OOBSICHEHHs HaONIOaeMbIX MPOIECCOB U SIBICHUH, MO3HABATENbHOM,
UH(POPMALIMOHHOM M YHUTATENIbCKOM KYJIBTYphl, B TOM YHCJI€ HABBIKOB CaMOCTOSTEIIbHON
paboThl ¢ y4eOHBIMM TEKCTaMH, CIIPABOYHOM JUTEpaTypod, IOCTYNHBIMH TEXHUYECKUMU
cpencTBamMu HHGOOPMAITMOHHBIX TEXHOJIOTHH;

MHTEpec K 00y4eHHUI0 U MO3HAHMIO, JTI0O03HATETbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH
K €amMo00pa30BaHMIO, NMPOCKTHOM M HCCIIEIOBATENBCKON AEATENBHOCTH, K OCO3HAHHOMY
BbIOOPY HANpPaBIEHHOCTU U YPOBHS 00y4YeHUS B ajbHeHIIeM;

4) hopMuUpoOBaHUS KYJIbTYPHI 310POBbI:

OCO3HaHME IIEHHOCTH >W3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTQHOBKHM Ha 37I0POBBbIM 00pa3 >KHW3HM, OCO3HAHHME MOCIEJICTBUA M HENPHITHE BPEIHBIX
NpUBbIUEK (YHOTPEOJICHHUS aJIKOTOJIsl, HAPKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOII0ICHHUS
npaBui 0€30MaCHOCTH MPU OOPAIICHUH C XUMHUYECKUMH BEIECTBAMU B OBITY U peaJIbHOM



KU3HU;

5) Tpy/10BOT0 BOCTIUTAHUSI:

MHTEpEC K MPAKTHUECKOMY H3YyUEHHIO Hpodeccuid W Tpyda pPasIU4HOTO poja,
YBaXEHHE K TPYyLy U pe3ylbTaraM TPYAOBOM JEATENIBHOCTH, B TOM YHUCJIE Ha OCHOBE
NPUMEHEHHUS NPEAMETHBIX 3HAHUH 10 XHMMHH, OCO3HAaHHBIA BBIOOP WHAWBUIYAIBHOU
TPAaeKTOPUU MPOJOHKEHUSI 00pa30BaHUS C YUE€TOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH
K XUMHUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCIEUIHOW NpoQecCHOHATbHON
JNESATENIbHOCTH M Pa3BUTHUS HEOOXOJMMBIX YMEHHM, TOTOBHOCTb aJaNTHPOBAThCS B
npodeccuoHanbHOM cpee;

6) 9K0JIOrHY€eCKOT0 BOCTUTAHMS:

HKOJIOTHYECKHU IIesieco00pa3Hoe OTHOLICHHE K MPHPOJE KAaK MCTOYHHUKY >KU3HHU Ha
3emile, OCHOBE €€ CYyILIECTBOBAHUs, IOHUMAaHUE LIEHHOCTH 3/I0pOBOro U Oe30macHoro odpasa
KU3HH, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY H IICHXHYECKOMY
3JI0POBBIO, OCO3HAHUE LIEHHOCTU COOIIOICHUAIPABIII OE30IIACHOTO MTOBEICHUS IIPH paboTe ¢
BEILECTBAMM, a TAKIKE B CUTYaLUsAX, YTPOKAIOIINX 310POBbIOH KU3HHU JIIOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHMS, TTOIyJaeMble MTPH U3yYCHUN XUMHUH, [T PEIICHUS
3a/1a4, CBA3AHHBIX C OKpPYXalolled MPUPOJHOM CpPENOM, I TOBBIIIEHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpbl, OCO3HAHUS I100AJIBHOIO XapaKTepa dKOJIOTMYEeCKUX IpoOiIeM U
IIyTE UX PELICHHs] NOCPEACTBOM METOAOB XUMHH, SKOJOTMYECKOI'O MBIIIICHUS, YMEHUs
PYKOBOZICTBOBATHCSA UM B ITI03HABATEIbHON, KOMMYHUKAaTUBHON U COLIMAJIBHOM NPAKTUKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe meTanpenMeTHBIX pe3yIbTaTOB BBIJACISAIOT 3HAYUMBIE 1T OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIllEHAyYHBbIE TOHATHS (3aKOH, TEOpHUs, MPHUHIMI, TUMOTe3a, (QakxT,
CUCTEeMa, MPOLECC, SKCIEPUMEHT M JAPYroe.), KOTOpbIe HCIOIb3YIOTCS B E€CTECTBEHHO-
HAyYHBIX Y4YeOHBIX TMpPEAMETax U TO3BOJIAIOT HAa OCHOBE 3HAHUM M3 ATHX MPEIMETOB
dbopMUpOBaTh MpEACTaBICHHE O IEJIOCTHOW HAYyYHOW KapTUHE MHpA, U YHUBEPCAIbHBIE
yueOHble JAeicTBHs (MTO3HABATENbHBIE, KOMMYHHKATHUBHBIC, PETYISTUBHBIE), KOTOpHIE
obOecrieunBarOT (POPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSITEILHOMY IUIAHUPOBAHUIO U
OCYIIECTBJICHUIO YU€OHOU NEeSATEIbHOCTH.

ITo3HaBaTeabHbIE YHUBEPCAJTBbHBLIC y‘leﬁl—[l)le JelcTBUA

ba3oBble Jornyeckne aeMcCTBUSA:

YMEHUS HCIIOIb30BATh MPUEMBI JIOTMYECKOIO MBINUICHUS IIPU OCBOCHHUM 3HAHUM:
pacKpbIBaTh CMBICT XHMHUYECKUX TMOHSTUH (BBLACNATH HX XapaKTepHbIE MPU3HAKHU,
yCTaHaBIMBaTh B3aUMOCBSI3b C JPYITMMHM MOHSTHSIMH), HWCIOJB30BaTh MOHATHS IS
OOBSICHEHUSI OTIENbHBIX (AKTOB M SIBICHUH, BBIOMPATh OCHOBAHMS M KPUTEPUHU IS
KJacCU(pUKAUU XUMHUYECKHX BEIIECTB M  XHUMHUYECKUX  peakluil, ycTaHaBIUBaTh
MPUYMHHO-CJIE/ICTBEHHbIE CBSA3M MEXAYy OOBEKTaMH U3YyY€HHUs, CTPOUTH JIOTMYECKHE
paccyxeHus (MHAYKTUBHBIE, T€AYKTUBHBIE, [10 AaHAJIOTUH), IEJIaTh BBIBOJIBI U 3aKIJIFOUEHUS;

yMEHHE TpPUMEHATh B  IMpollecce TIO3HAaHUS TMOHATUS  (IpeIMEeTHble H
MeTanpeIMEeTHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIOJIb3yeMble B XHUMUH,
npeoOpa3oBbIBaTh IIUPOKO MPUMEHSEMble B XUMHUH MOJENbHbIE TNPEJACTABICHUS —
XUMHUYECKHH 3HAaK (CHMBOJI 3JIEMEHTa), XUMHUecKasi (opMmyjia M YypaBHEHHE XUMHYECKOM
peakuMu — MpHU peIIeHUH y4eOHO-TIO3HABATENBHBIX 3a/a4, C YYETOM 3TUX MOIEIbHBIX
IIPEACTABJICHUM BBIABISAT M XapaKTepU30BaTh CYILIECTBCHHBIC IPU3HAKU W3y4aeMbIX



00BEKTOB
— XUMHUYCCKHUX BCIICCTB U XUMHYCCKUX peaKHHﬁ, BBIABJIIATH 06H_[I/Ie 3aKOHOMepHOCTI/I,
HpI/I‘-II/IHHO-CJIe[[CTBeHHbIG CBi3HU U HpOTI/IBOpe‘-II/IH B I/I3y‘-Ia€MBIX HpOLICCC&X " ABJICHUAX.

ba3oBrble uccienoBare/bCKue NeHCTBHA:

YMEHHUE UCIOJIb30BaTh MIOCTABIICHHBIE BOIPOCHI B Ka4ECTBE MHCTPYMEHTA IIO3HAHUS,
a TakXe B KayeCTBE OCHOBBI JUIsl ()OPMHPOBAHUS TUIIOTE3bl MO MPOBEPKE NPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHM;

npuoOpeTeHue OmbplTa MO  IJIAHWPOBAaHUIO, OpraHu3allMd U [POBEAECHUIO
YYEHHUYECKUX 3KCIIEPUMEHTOB, YMEHHE HaOII0/aTh 3a XOJOM IIpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yabTar, (OPMYIHPOBATH OOOOIIEHUS M BBIBOJBI IO pe3yJbTaTaM
IIPOBEIEHHOIO OIBITA, HCCIEJOBAHUS, COCTABIIATh OTYET O MPOJIEIIAHHON padoTe.

PabGora ¢ undpopmanmeii:

yMEHHE BBIOMPATh, AaHATU3UPOBATh U WHTEPIPETHPOBATH MH(OPMALIUIO PA3IUYHBIX
BUJIOB U (hOpM MPENICTABICHHUS, MTOJYy4aeMYyI0 U3 Pa3HbIX UCTOUYHUKOB (HAYYHO-TIOMYJISpHAs
auTepaTypa XHUMHUYECKOTO COJAEp:KaHMs, CIpaBOYHbIE Mocobus, pecypcel MHTepHeTa),
KPUTHYECKH OIICHUBATh MPOTUBOPEUUBYIO U HETOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPHUMEHSTh pa3IUYHbIE METOAbl M 3alpochl IpHU MOHCKE H OTOOpe
WH(OPMAIMM U COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOJUMBIX ]IS BBIMIOJIHCHHS YYCOHBIX U
MO3HABATEJIbHBIX 3aJa4  ONPEEJIEHHOr0 THIA, IPUOOpPETeHHE oIbiTa B o0nacTu
UCIOJIb30BaHUsl MHPOPMAIIMOHHO- KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIAJEHUE KYJIbTYpOil
AKTUBHOI'O HCIIOJB30BAaHUA PAaA3JIMYHBIX ITOMCKOBBIX CHUCTEM, CaAMOCTOATCIIBHO BI)I6I/IpaTI)
ONTUMANIbHYIO (HhOpMY TIpECTaBICHHSI WH(GOPMAIMHA ¥ HJUTFOCTPHPOBATEH PelIaeMble 3a/1a4H
HECIIOKHBIMU CXEMaMH, TarpaMMaMu, IpyruMu popMaMu rpauKe U UX KOMOWHAIHSMU;

YMEHHE UCIOJIb30BaTh U aHAJIM3UPOBATh B Mpoliecce YueOHOM U ncciie10BaTeNIbCKON
NCATCIIbHOCTHU HH(bOpMaHHIO O BJIMAHUW MPOMBIIIIICHHOCTH, CECJILCKOTO XO3SMCTBA M
TPaHCIOPTA HA COCTOSHUE OKPYKAIOIIEH TPUPOIHON CPEIbI.

KoMMyHuKaTHBHBIE YHHBePCcAJIbHbIE YUeOHbIe AelicTBUS:

yMEHHUE 3a/laBaTh BOIPOCH (B XoJe auanora u (WiM) AUCKYCCHH) IO CYIIECTBY
o0cyxmaeMoli TeMbl, (HOPMYIHPOBATH CBOM TPEIJIOKEHHS] OTHOCHUTEIFHO BBITIOJHEHUS
MPEIJI0KEHHOM 3a/1a4u;

NpUOOpPETEeHUE OMbBITa TPE3EHTAMU PE3YIbTATOB BBHINOJHEHUS XHMHUYECKOTO
IKCIIEpUMEHTA (J1a0OpaTOPHOTO OIBITA, Ja0OpPaTOPHON PabOTHI MO HCCIIEIOBAHUIO CBONCTB
BEIIECTB, YYEOHOTO MTPOCKTA);

3aWHTEPECOBAHHOCTh B COBMECTHOH CO CBEPCTHHKAMH TII03HABATEIBHOW W
HCCIIEIOBATEIIHLCKON IEATEIIEHOCTH TIPH PEIICHUH BO3HUKAIOMIMX MPOOJIeM Ha OCHOBE y4eTa
OOLIMX MHTEPECOB U COTJIACOBaHMS MO3UIMI (00CYyXk/IeHHsS, OOMEH MHEHUSIMH, «MO3TOBBIE
IITYPMBI», KOOPIHMHALMS COBMECTHBIX JEHCTBMI, ONpeAeNeHHe KpUTEPUEB IO OIIEHKE
Ka4yecTBa BBHIIIOJHEHHOM padoThI U Apyrue);

PeryasiTuBHbIe yHUBepCaIbHbIC y4eOHbIC 1eICTBHUA:

YMEHHE CaMOCTOSITEIbHO  ONPENENATh LEIM  JAEATENbHOCTH, IUIAaHMPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATH W TPU HEOOXOJUMOCTH KOPPEKTUPOBATH  CBOIO
NeSITeNIbHOCTh, BBIOMpaTh Haumbosee >(PQeKTUBHbIE CMOCOOBI peHieHus Y4YeOHBIX U
MO3HABATENIbHBIX 33/]1a4, CAMOCTOSTEIbHO COCTABIATh WM KOPPEKTUPOBATH MPETIOKEHHBIN
QITOPUTM JICMCTBUIM TPU BBIMOJHEHUM 33aJaHUN C y4ETOM MOJy4YeHHsS HOBBIX 3HAHMNA 00
U3y4aeMbIX O0OBEKTaX — BEIECTBAX M PEAKIMAX, OLEHHBATh COOTBETCTBHE IOJYYEHHOTO
pe3yiabpTaTa 3asABICHHOM €M, YMEHHUE HCIOJIb30BaTh M AHAJIU3UPOBATH KOHTEKCTHI,



MpeyiaracMbie B yCIIOBUU 3a/I1aHHM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeIMeTHBIX pe3ysIbTaTOB IO OCBOEGHUIO 00S3aTENILHOIO COZEp KaHus,
YCTQHOBJICHHOTO JaHHOH (enepaibHOM pabodell NmporpaMMoi, BBIAEISIOT: OCBOCHHBIE
0o0yyarolMMUCsT Hay4HbIE 3HAHMs, YMEHMs M CIIOCOObI JeHcTBUH, crneuupuyeckue Uit
IpeaMeTHON obnmacTu «XHMUS», BUABI AEATEIBHOCTU 10 MOJTYYEHUIO HOBOI'O 3HAHUS, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0O W IPUMEHEHHIO B DPA3JIMYHBIX Y4YEOHBIX M HOBBIX
CUTYalMsIX.

K xonnmy oOyyenus B 8 kJjiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTPakaTh C(POPMUPOBAHHOCTH Y OOYYAIOLINXCS YMEHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHSATHI: aTOM, MOJEKY/Ia, XUMHUYECKHI
AIIEMEHT, TPOCTOE BEIIECTBO, CIOYKHOE BEIIECTBO, CMECh (OJHOPOIHAS W HEOAHOPOIHAs),
BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHas M MOJIEKYJSpHAs Macca, KOJMYECTBO BEIIECTBA,
MOJIb, MOJISIPHAsI Macca, MaccoBast JIOJsl XUMHUECKOTO AJIEMEHTa B COCAMHEHUH, MOJISPHBINA
00BbeM, OKCHJI, KHCIOTa, OCHOBaHHUE, COJIb, HIEKTPOOTPHUIIATEIIBHOCTD, CTETICHb OKUCIICHUS,
XUMHYECKass peakuus, KiIacCupUKanus peakuil: peakuud COSAWHEHHs, pPeaKIuu
pa3oKeHus, Peakuu 3aMEIICHUs, PeaKIui OOMeHa, 9K30- U SHIOTEPMUYECKUE PEaKIIUH,
TETUIOBOH A(PQEKT peakiuu, Sapo aroma, JJIEKTPOHHBIA CIIOM aroMa, aToMHas OpOUTAaIb,
paauyc aroma, XMMUYECKas CBSA3b, MOJISIPHAS W HETOJSIpHas KOBAJCHTHAs CBS3b, MOHHAs
CBS13b, MOH, KaTHOH, AaHUOH, PaCTBOP, MAaccoBas J0J1s BeIeCTBa (IIPOLEHTHAs! KOHLIEHTPAL)
B PacTBOpPE;

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKUX HNOHATHH U MPUMEHSATh TH
MOHATHS NPH ONMCAHUY BELIECTB U X MPEBPAILLCHUH;

UCMOJb30BAaTh XUMHUECKYI0 CHMBOJMKY JUIsl COCTaBIEHHUS (OpPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKHUX PEAKLINN;

OIpeJIeNIATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHMSX, CTEIEHb
OKHCIICHHSI JJIEMEHTOB B OMHApPHBIX COEAMHEHUSX, INPUHAJUIE)KHOCTh BELIECTB K
OTIpe/IelIEeHHOMY KJIACcCy COEAMHEHUI 1Mo GopmyliaM, BUJI XUMUYECKOH CBA3M (KOBaJIEHTHAs
Y MOHHAs) B HEOPIraHNYECKUX COEIMHEHMSIX;

packpbiBaTh cMbich Ilepuoanyeckoro 3akona JI.M. MenneneeBa: 1€MOHCTPUPOBAThH
NOHMMaHHUE TIEPUOJMYECKON 3aBUCHMOCTH CBOMCTB XHMHUYECKHX JJIEMEHTOB OT UX
nonoxenns B [lepronndeckoil cucreme, 3aKOHOB COXPaHEHHSI MAaCChI BEIIECTB, TOCTOSHCTBA
COCTaBa, aTOMHO-MOJICKYJISIPHOTO YU€HUs, 3aKOHA ABOTaIpo;

ONMCBHIBATh M XapaKTepH30BaTh TaOMMuHyo ¢Gopmy I[lepuoamueckoil cHCTEMBI
XUMHYECKHX JJEMEHTOB: pa3inyaTh TOHATHS «rJaBHas monarpymma (A-rpynma)» u
«mobounast moarpynmna (b-rpymma)», Mameie W OoJbIIME TEPHOIBI, COOTHOCHUTH
o0o03HaueHHsI, KOTOpble HMeloTcss B Tabnmme «llepuoanyeckas cucreMa XHMHYECKUX
anemeHToB J[.MI. MeHneneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHX 2JIEMEHTOB (COCTaB U 3apsif siipa, 00IIee YMcio SJICKTPOHOB U paclpeieieHne
WX TI0 DJIEKTPOHHBIM CIIOSIM);

KIaccu(QUIUpoOBaTh ~ XMMHUYECKHE  DJIEMEHThI, HEOPraHWYEeCKHe  BEIIeCTBa,
XUMHUYECKHE peaknuuu (MO YHCIy M COCTaBy YYacTBYIOIIMX B pPEAaKLUU BEIIECTB, IO
TETI0BOMY 3P PeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOWCTBA BELIECTB PA3JIMYHBIX
KJIACCOB,ITIOATBEPIK/ast OMMCAaHUE TPUMEPAMHU MOJIEKYIIIPHBIX YPAaBHEHUI COOTBETCTBYIOLINX
XAMHYECKUX PEaKIUI;



IIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT MX Ka4eCTBEHHOT'O CcoCTana,
BO3MOXHOCTHU MTPOTCKAHUSA XUMHUYCCKUX HpeBpaH_IeHI/Iﬁ B Pa3JIMYHLBIX YCIIOBUAX,

BBIUUCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIECTB,
MacCOBYIO [IOJII0 XHMHUYECKOTO 3JIeMEHTa Mo (GopMyJie COECIUHEHUS, MAaCCOBYIO [OJIIO
BEIIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHUIO XUMUYECKOW PEaKINH;

MIPUMEHSITh OCHOBHBIC OTNEPAllMH MBICIUTEIBHON ACSITEIbHOCTH — aHAINU3 M CHHTE3,
CpaBHEHHE, OOOOIICHHME, CHCTeMAaTH3alUI0, KIACCH(PHUKAIUIO, BBIABICHUE MPUYUHHO-
CJIEACTBEHHBIX CBSI3€M — I HW3YyYECHHUS CBOMCTB BEIIECTB M XHUMHUYECKUX PEaKUUU,
€CTECTBCHHO-HAYYHBIC METOJbI TO3HAHUS — HAOINIOJIEHWE, W3MEPCHHE, MOJCIUPOBaHUE,
AKCIIEPUMEHT (peabHbIN U MBICIICHHBIN);

ClIeIOBaTh TPaBHUJIAM TIOJNB30BAaHUS XUMHYECKOW TOCYAOH U 1abopaToOpHBIM
o0opyoBaHHEM, a Tak)Ke IpaBujaM OOpallleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIMSMU TIO BBITIOJHEHHUIO JIAOOPATOPHBIX XMMHYECKHX OIBITOB MO TOTYYCHHUIO H
coOMpaHuIo Ta3000pa3HbIX BEMIECTB (BOJIOPO/Ia U KUCIOPO/a), TPUTOTOBICHUIO PAaCTBOPOB C
ONPEACIEHHOM MacCOBOW JI0J€H pPAacTBOPEHHOI'O BEIIECTBA, IIAHUPOBATh U MPOBOJMTH
XUMHYECKHE HKCIIEPUMEHTHI 110 Paclo3HABAHUIO PACTBOPOB IIENIOUEH U KUCIOTC MOMOIIBIO
UHAUKATOPOB (Jakmyc, ¢heHondraiert, METUIOPAHK U IPYTHE).

K konmy oOyuenuss B 9 KJjacce MpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH y O0YUAIOLIUXCSI YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, WOH, KaTHOH, aHUOH, MPOCTOE€ BEIIECTBO, CI0XHOE BELIECTBO, BAJIECHTHOCTD,
AJIEKTPOOTPULIATEIBHOCT, CTEIIEHb OKUCIICHUS, XUMHUUYECKasl PEaKIsi, XUMUYECKasl CBSI3b,
TerioBod  3(dexkr peakumu, MOIb, MOJSIPHBIA 00BEM, pacTBOp, DIEKTPOJIHUTHI,
HEDJIEKTPOJIUTHI,  DJIEKTPOJUTHYECKAas  JUCCOLMALUS, pEeakUMh HOHHOTO  OOMeHa,
KaTajiu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHUMble PpEaKIIUH,
OKHUCJIUTEIBHO- BOCCTAHOBUTEIbHBIE PEAKIIUH, OKHCIUTENb, BOCCTAHOBUTENb, OKHCIEHUE U
BOCCTAHOBJIEHHE, aJUIOTPONUs, aM(POTEPHOCTh, XUMUYECKasl CBA3b (KOBaJIEHTHAs, MOHHA,
MeTaJIJIMYecKasi), KpUCTAJJIMYecKasl pEelIeTKa, KOpPpO3Hsl METaJUIOB, CIUIaBbl, CKOPOCThb
XUMUYECKON peakluH, MpeAesbHo qonyctuMas KoHueHTpauus [1JIK BemecTsa;

WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKHX IMOHATUN U NPUMEHSTH 3TH
MOHSATUS MIPU ONKMCAHUM BEIIECTB U UX MPEBPALICHUN;

UCIOJIb30BaTh XHMHUYECKYI) CHMBOJHKY JUIS COCTaBIeHUS (QOpMYyN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

ONpENENATh BANEHTHOCTh W CTENEHb OKUCIEHUS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUAX Pa3IMYHOIO COCTaBa, NPUHAMJIEKHOCTh BELIECTB K ONPEIEICHHOMY Kiaccy
coeuHEeHUH Mo hopMyliaM, BUJ XUMUYECKON CBsI3U (KOBaJIEHTHAs, HOHHAS, METaJNINYEeCKasi )
B HEOPraHWYECKUX COCTUHEHMSIX, 3aps]l MOHA 110 XUMUYECKOU GopMyne, XapaKTep cpeibl B
BOJHBIX pAacTBOpax HEOPraHUYECKUX COEAMHEHUM, THUIl KPUCTAIMYECKON pEIIeTKH
KOHKPETHOI'O BEIIECTBA;

packpsiBaTh cMbica [lepuoanueckoro 3akona JI.M. MenzaeneeBa u 1€eMOHCTPUPOBATh
€ro TOHMMaHHUe: OIHKCHIBaThb W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuonnyeckoit
CUCTEMbI XUMHYECKHX JIEMEHTOB: pa3ndarh MOHATUS «TJIaBHas noArpymna (A-rpynmna)» u
«mobounast moarpymnmna (b-rpymma)», wMameie W OoJbIIME TEPHOIBI, COOTHOCHTH
0003Ha4YeHMs, KOTOpble HUMEIOTCA B  IEPUOAMYECKON  Tabiuile, C  YHUCIOBBIMHU
XapaKTepUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l Aapa, odiiee
YUCJIO AJICKTPOHOB W PACTPENEICHHE HMX MO DSJIEKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COECIMHEHMI B IpEAesiax MaJlbIX



NIEPUOJIOB U TTIaBHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;

KIaccu(UIUpoBaTh ~ XMMHUYECKHE  DJIEMEHTHI,  HEOpPTaHHYECKHWE  BEIIECTBA,
XUMHUUYECKHE peakuMH (110 YUCIy U COCTaBy YYacTBYIOIIHMX B pEaKLUHUM BEIIECTB, IO
TETIOBOMY 3P PEKTY, 0 U3MEHEHHUIO CTETIEHEH OKUCICHUS! XUMHUECKUX JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME M CHeUU(pUYECKHEe XUMHUYECKHE CBOMCTBa
IPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKAAas ONMCAHME IPUMEpPAMH MOJIEKYJISIPHBIX M
MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

COCTaBJIATh YPaBHEHMS 3JEKTPOJIMTHUUECKON [IUCCOLMALMU KHUCJIOT, IIEN04Yed u
COJIeH, TOJHBIE W COKpAIICHHBIC YpaBHEHHsS pEaKUWid HOHHOTO OOMEHa, YypaBHEHUS
peaxkuuii, MOATBEPKAAIOIINX CYLIECTBOBAHUE I'€HETUYECKOM CBSI3M MEX]y BELIECTBAMHU
pa3IMYHbIX KJIACCOB;

pacKphIBaTh CYIIHOCTh OKHUCIHTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUI IMMOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ATHX PEaKLui;

MIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT UX CTPOCHHSI, BO3MOXHOCTH
MPOTEKAHUS XMMHUYSCKUX TPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEIECTB,
MacCOBYIO [IOJII0 XHMHUYECKOTO 3JIeMEHTa Mo (GopMyJie COECIUHEHUS, MAaCCOBYIO [OIIO
BEIIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO XUMUYECKON PEaKIny;

coOMroAaTh TMpaBWJIa TOJb30BAHUS XUMUYECKOW TOCyAod u J1abopaToOpHBIM
o0opy/soBaHHEM, a TakXKe TMpaBuja OOpalleHus C BeUleCTBAMH B COOTBETCTBUU C
WHCTPYKIUSAMHU TIO BBITOJHEHHUIO JTAOOPATOPHBIX XMMHYECKHUX OIBITOB MO MOJYYCHHIO U
coOMpaHHIo Ta3000pa3HbIX BEIIECTB (AaMMHUAaKa U YIIIEKUCIIOTO rasa);

MIPOBOAMTH PEAKIIUU, OITBEPKIAIONINE KAYEeCTBEHHBIN COCTAaB PA3IUYHbBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM IIyTeM XJIOpUA-, OpOMHII-, HOIUI-, KapOoHaT-, ¢ocdat-, cuamkar-,
cynbhar-, TUIPOKCUI-UOHBI, KATHOHBl AMMOHHUS M HMOHBI HW3YYEHHBIX METAJUIOB,
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUICCKUXBEIICCTB;

MIPUMEHSITh OCHOBHBIC OTICPAIlUU MBICTUTEIILHON JEATeIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATH3AINIO, BBISBICHUE MPUIHMHHO-CIICACTBCHHBIX CBS3CH —
JUTSI U3YYCHUS CBOWCTB BEIIECTB M XMUMHYCCKHX PEAKIUH, €CTECTBEHHOHAYYHBIC METOJIBI
MO3HAHUS — HAOIOJICHUE, W3MEpPEHUE, MOJICIIMPOBAHNE, OKCIEPUMEHT (pealbHBId U
MBICJICHHBIN ).



8 kimacce

TeMaTnuyeckoe NIIAHMPOBAHUE

YMK «Xumusi» O.C. I'abpuensu, U.I'. Octpoymos, C.A. CnaakoB — Mocksa: «IIpocBemenue.

Ne ni/m HaunmenoBanue pasnenos | Koun Kour-  Bo3moxubieDOP\LIOP
yuyeOHoromnpeamera yecTB| poabHble [(OBOPYJIOBAHUE
(Bo3mo:kHa KOHKpeTH3alus | 0 padoThI
U3 pasaesa 4yacoB | (OleHOYHbIEe
«IIporpamMmHoOe coep:kaHue npoueaypsbl)
®PII)
1 Pa3nea 1. IleppoHavyanbHble 20 1 DIICKTPOHHAS BEPCUS
XUMHYecKHe MOHATHS yueOHUKa,
https://lesson.edu.ru/04/
08
2 Paznen 2. Baxkuneiimme 21 1 PIIEKTPOHHAs BEpCUs
NpeaCcTABUTETH yaeOHUKa,
HeOPraHUYeCKHX BeleCTB https://lesson.edu.ru/04/
08
3 Pa3nen 3. OcHoBHBIE KJaccehl | 11 1 PIICKTPOHHAS BEpCHUs
HEOPraHU4eCKUX coeNHeHU yaeOHUKa,
https://lesson.edu.ru/04/
08
4 Pa3neu 4. Ilepuoanyeckuii 7 0 DIIEKTPOHHAS BEPCUS
3akoH u [lepuoguueckas yaeOHUKa,
cHCTeMa XHMHYECKHX https://lesson.edu.ru/04/
njiemenToB JI.U.MeHnaeseeBa. 08
Ctpoenue atoma — 7 4
5 Pa3nen 5. Xumunueckasi cBsi3b.| 9 1 PIIEKTPOHHAS BEPCHUS
OKHCIUTEBHO- yueOHHUKa,
BOCCTAHOBHUTEIbHbIE https://lesson.edu.ru/04/
eaknuu — 9 9 08
Hroro: 68 4 PIICKTPOHHAS BEPCHS
yueOHHUKa,
https://lesson.edu.ru/04/
08
9 ki1ace

YMK «Xumus» O.C. I'abpuensn, N.I'. Octpoymos, C.A. CnagkoB — MockBsa: «I[IpocBemienne.

Ne ni/m HaunmenoBanmue pasnenoB | Kouan Kour-  Bo3moxubieDOP\IIOP
yuyeOHOrOnmpeamera yectB| poasbnbie (OBOPYJOBAHHUE
(Bo3mokHA KOHKpeTH3aL s 0 padoThI
U3 paszea 4acoB | (Ol eHOYHBbIE
«IIporpammHoe conep:xanue Npoueaypbl)
®PII)
1 Pa3nea 1. BemecTBo u 17 1 PIIEKTPOHHAS BEPCUS
xuMu4yeckne peakuuu (174) yueOHHUKa,
https://lesson.edu.ru/04/
08
2 Paznen 2. HemeTtasisl 1 X 25 1 PIIEKTPOHHAsI BEPCUS
coeTuHeHu (254) yaeOHMKa,
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Pa3nen 3. MeTa/uibl M UX 20 PIIEKTPOHHAsS BEPCUS

coequHeHus (204) yaeOHUKa,
https://lesson.edu.ru/04/
08

Pasznea 4. Xumusa n 6 DIIEKTPOHHAs BEPCHUSL

OKpY:Kawias cpena (64) yaeOHUKa,
https://lesson.edu.ru/04/
08

Hroro: 68 PIIEKTPOHHAsS BEPCUS

yueOHHUKa,
https://lesson.edu.ru/04/

08
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