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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma Mo XMMHM Ha YpOBHE OCHOBHOTO OOIEro oOpa3oBaHMs COCTABJICHA Ha OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMBbl OCHOBHOTO OOIIETO
oOpaszoBanusi, npezacraBieHHeix B ®I'OC OOO, a Ttakke Ha OCHOBe (enepanpHO paboueit
nporpaMmbl BOCHHUTAHHUA U C y‘IéTOM KOHICTIIUHA ITPCTIO AaBaAHUA y‘Ie6HOFO npeamera «XuMus» B
o0Opa3oBaTeNIbHBIX opranm3aiusx Poccuiickoit denepammm.

[Iporpamma mo xwMHM Aa€T TpPEACTaBIEHUE O IENsAX, OOmed crparerun OOy4YeHHs,
BOCIIMTAaHUS ¥ Pa3BUTUS OOyYAIOIIMXCS CpEACTBaMHU y4eOHOTO TpeIMETa, YCTaHABIMBAET
o0s13aTeNIbHOE TIPEIMETHOE COJIEpXKAHKUE, TPEAYCMAaTPUBAET pacHpelesieHHe ero 1o KilaccaM H
CTPYKTYPUPOBAHUEC I10 pasacjiaM U TEMaM IPpOrpaMmbl 110 XUMHUH, OMPEACTIACT KOJIUYCCTBCHHBIC U
KauCCTBCHHBIC XapaKTCPUCTUKH COJACPKaHWA, PECKOMCHIAYCMYIO IIOCJICIOBATCIbHOCTE H3YYCHHSA
XUMHHM C Y4ETOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM y4eOHOro Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEW OOYyJaroIIuXCsi, ONPENENieT BO3MOXKHOCTH TpEeIMeTa Ul peau3aliin
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHONW NpPOTpaMMbl Ha YpPOBHE
OCHOBHOTO 00111ero 00pa3oBaHus, a Takke TpeOOBaHUI K pe3yiabTaTaM 0O0ydeHUss XMMUU Ha YPOBHE
nena en HU3YydCHHUA TNPEAMETa ©W  OCHOBHBIX BH/I0B yqe6Ho -TI03HABaTEILHOM ACATCIIbHOCTH
00yJaroIIerocs 1mo OCBOCHUIO y4eOHOTO COIep KaHMS.

3HaHWE XMMHHU CIY)KHT OCHOBOH Uit (POPMHUPOBAHUS MHPOBO33PEHHUSI OOYYAIOIMIETOCs, €ro
MIPEJICTaBICHU O MaTepUaIbHOM €IUHCTBE MHpA, BAXKHYIO pOJIb UrparoT (opMUpYyeMble XHUMHEH
MNpEACTAaBJICHUA O B3aUMOIIPCBpALICHUAX OHCPIUH U 00 OBOJJIONMH BCUICCTB B MPUPOAC, O IYTAX
pelIeHns r100aTbHBIX MPOOJIeM YCTOMUNBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPT€TUUECKOM,
MUIIEBOM U 3KOJIOTUYECKOM O€30MacHOCTH, MPOOIIEM 31paBOOXPAaHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET pealin3allii BO3MOXKHOCTEH UIsi caMOpa3BUTHS U (OPMHUPOBAHUSA KYJIbTYPHI
JUYHOCTH, €€ 00Mmel 1 (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 0O0ydarommuxcs,
HABBIKOB MX CAMOCTOSITENIbHOM y4eOHOM NeATeNbHOCTH, SKCIIEPUMEHTAIbHBIX U MUCCIEA0BATEIbCKUX
YMEHHH, HEOOXOIMMBIX KaK B MOBCEAHEBHOM KH3HH, TaK U B IPO(ECCHOHATILHON eI TeIbHOCTH;

3HAKOMHUT CO crenu(pUKON HAyYHOTO MBINIJICHHS, 3aKJIa/IbIBA€T OCHOBBI I[EJIOCTHOIO B3IJISIA
HAa €IMHCTBO NPHUPOJABI U UEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTaloM B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00Y4arOIIUXCS;

CrocoOcTByeT (POPMUPOBAHUIO [IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K
MIPHUPOJIe, K YeIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOTHYECKOe 00pa3oBaHue 00yJaromIuXCsl.

JlanHble HampaBlieHHUsT B OOYYeHHHM XUMHUHU OOECIEUMBAIOTCS CHEHU(PHUKON coaepx aHus
y4eOHOro mpeaMeTa, KOTOPBIA SBJISETCS MeAarornyeckd aJanTHPOBAaHHBIM OTpa’keHHEM 0a30BOi
HayKH XUMUU Ha OMPEe/IeIEHHOM JTare e€ pa3BUTHUS.

Kypc xuMum Ha ypoBHE OCHOBHOIO oOIIero o0Opa3oBaHUS OPHUEHTHPOBAaH Ha OCBOEHUE
00y4aromMMHUCS CUCTEMBl IE€PBOHAYAIBHBIX MOHATHH XUMHHM, OCHOB HEOPraHMYECKOW XMMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHu4ecKON XUMHH.

CtpykTypa coiep)kaHusi HOpoTrpamMMbl 1O XMMHUH CGHOPMHpPOBaHA HAa OCHOBE CHCTEMHOTO
nosxoza K e€ usydenuto. CosiepxaHue CKIaIbIBaeTCS U3 CUCTEMBI IOHATUI O XUMHUYECKOM 3JIEMEHTE
U BEIIECTBE W CHCTEMBl MOHATHH O XHMMHUYecKoM peakiuu. OOe 3TH CHCTEMBl CTPYKTYpHO
OpPraHu30BaHbl MO TNPHUHLHUITY IOCIEIOBATEIBHOIO PA3BUTHS 3HAHUI HAa OCHOBE TEOPETHUYECKHX
MPEJCTAaBICHUNA Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— Ilepnoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMUMHUU;



— YUY€HHUS O CTPOCHUH aTOMa U XUMHYECKOU CBSI3H;

— MPE/ICTaBICHUH 00 AIIEKTPOIUTHIECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHMS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TOJIYYEHHBIX M
OCMBICTICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OAHOTO YPOBHS K JPYrOMY, BBITIOJHSS
GyHKIME OOBSICHEHUS W TPOTHO3UPOBAHMS CBOWMCTB, CTPOCHHS M BO3MOYKHOCTEH IMPAKTUYECKOTO
MIPUMEHEHHUS U MOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl TI0 XHMHH CIIOCOOCTBYeT (HOPMHUPOBAHHIO WPEACTABICHUS O
XUMHUYECKOM COCTaBILIOIICH HaydyHOM KapTHMHBI MHUpAa B JIOTMKE €€ CHUCTEMHOM IIPUPOJBL,
[IEHHOCTHOTO OTHOIIEHHS K HAyYHOMY 3HAHUIO M METOJlaM IO3HaHWs B Hayke. M3ydeHue Xumuu
MPOUCXOAUT C MPUBJICUCHUEM 3HAHUW M3 paHEe M3YUYCHHBIX YUEOHBIX NpeaMeToB: «OKpyKaromuii
Mup», «buosnorus. 5-7 kinacce» u «dusmka. 7 Kaacey.

[Ipy u3yyeHUM XUMUU MPOUCXOTUT (HOPMUPOBAHHE 3HAHMM OCHOB XMMHUUYECKOW HAYKH Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUYECKOW AEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO U3
KOMITOHEHTOB MHUPOBOM KyJbTYphl. 3ajadya y4eOHOro mpeaMeTa COCTOUT B (POPMUPOBAHNUN CHCTEMBI
XUMUYECKUX 3HAHUM — BaXHEHIMX (DaKTOB, MOHATHUM, 3aKOHOB M TEOPETHUECKHX TMOJIOKEHUH,
JOCTYIHBIX 0000IIEHUIT MUPOBO33PEHYECKOTO XapaKTepa, 3blKa HayKd, B MPUOOIIEHNN K HayYHBbIM
METOJIaM TIO3HAHUS TIPU U3YyYEHUHU BEIECTB U XUMHYECKUX PEakluid, B (OPMUPOBAHUU U PA3BUTHH
MO3HABATEbHBIX YMEHWW W WX TPUMEHCHHH B  y4eOHO-TIO3HABATENIbHOW ©  y4eOHO-
HCCIIEIOBATENIbCKON JIESTEIbHOCTH, OCBOGHUM MpaBHJI 0€30MacHOro oOpallleHus C BElIeCTBAMH B
MOBCEHEBHOM KU3HU.

[Ipy wW3ydeHMH XMMHHM Ha YpPOBHE OCHOBHOIO o0OIIiero oOpa3oBaHHS Ba)KHOE 3HAu€HUE
MPUOOPENH TaKUe 1, KakK:

— (opmHpoBaHHEe HHTEJUIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOW K CamMo00pa3oBaHUIO,
COTPYIHHYECTBY, CaAMOCTOATEILHOMY MPHUHATHIO PEHICHH, CIOCOOHOI aganTHpoBaThCs K OBICTPO
MEHSIIOLIUMCS YCIIOBUSIM JKU3HU;

— HamNpaBJICHHOCTh OOYYEeHHMs] Ha CHCTEMaTUYECKOe NPHOOIIEHHE O0O0yJaromuxcs K
CaMOCTOSITENIbHOIM MO3HABATENbHOM NEATEIbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (POPMHUPYIOIIUM
MOTHBAIMIO M pa3BUTHE CIOCOOHOCTEH K XUMUU;

— obecrieyeHne yCIOBUHM, CHOCOOCTBYIOIIMX MHMPHOOPETEHUI0 OO0YYaIOIIMMUCSA —OIbITA
pazHooOpa3HOM JeATeNbHOCTH, MO3HAHUS W CaMOIO3HAHMS, KJIIOUYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS Pa3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢dopmupoBanue oOmel (yHKIMOHAIBLHOW W €CTECTBEHHO-HAYyYHOW TIPaMOTHOCTH, B TOM
YHClie YMEHUN OOBSICHATH M OLIEHUBATH SIBJIICHUS OKPY)KAIOLIEr0 MHPA, UCTIIOJIB3YS 3HAHUS U OTIBIT,
MOJIy4YE€HHBIE TIPU U3YUYECHUU XUMUU, IPUMEHATh UX TPU PELICHUU MPOOJieM B MOBCEAHEBHOU JKU3HU
U TPYJOBOM AESTEIIBHOCTH;

— (opmupoBanue y oOy4yaroUIMXcs T'YMAHHUCTUYECKUX OTHOIICHWH, MOHUMAaHHS HEHHOCTU
XUMHYECKUX 3HAHUM [UIsi BBIPAOOTKH SKOJOTHYECKH I1€IeCO00pa3HOro MOBEACHUS B OBITY H
TPYIOBOMU JEATEIBHOCTH B LIEJIAX COXPAHEHUsI CBOETO 3JI0POBBS U OKPYXKAIOLIEH IPUPOTHOM Cpeibl;

— pa3BUTHE MOTUBALIMU K 00Y4EHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCHHTAHUIO HA
OCHOBE yCBOEHHUS OOIIEUeIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduiis u
HaMpPaBJICHHOCTH JAIbHEUIIIETO 00yUIeHHUS.

OO01ree 4yuClIO 4acoB, OTBEACHHBIX /S M3YYEHHsS XMMHH Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, cocraBiseT 136 yacoB: B 8 kiacce — 68 4yacoB (2 yaca B Hexmenwo), B 9 kiacce — 68
4acoB (2 yaca B HEJIENIO).

COJEPKAHME OBbYYEHUSA
8 KJIACC
ITepBoHavajbHbIe XUHMHYECKHE TOHATHS



[Ipenmer xumuu. Posib XuMUH B )KU3HU YEJIOBEKA. XMMHs B CUCTEME HayK. Teja v BEIIECTBA.
®dusnueckue CBOMCTBA BEHIECTB. ArperaTHoe cocTosiHue BemiecTB. [loHsITHE 0 MeTOax MO3HaHUs B
xumud. YucTteie BemecTBa U cMecu. CriocoObl pa3ieieHus CMece.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE 37IeMeHThl. CUMBOJIBI XUMUYECKUX 31eMeHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumudeckas Gopmyna. BalleHTHOCTH aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHasi Macca. OTHOCUTEIbHASL MOJICKYJIsIipHasi Macca. MaccoBast
JI0JISI XHMUYECKOTO JIEMEHTA B COCIMHCHUH .

KomnnuectBo BemectBa. Moab. MossipHas macca. B3anMoOCBsA3b KOJIMYECTBA, MACCHl U YHCIIA
CTPYKTYPHBIX €IMHUII BenecTBa. Pacd€érel o hopMyliaM XUMHYECKUX COCTMHCHHIA.

dusznueckue M XUMHUYECKUE SIBJICHMs. XHUMHUYECKas peakuuss U e€ TMPU3HAKU. 3aKOH
COXpaHEHHUsI MAacChl BEIIECTB. XMMHYECKHE ypaBHEHHsS. Kiaccupukamuss XUMHUYECKUX pEeaKIHil
(coenuHeHws, pa3IoKeHUs, 3aMelIeHus], 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOW TIOCYIOW, TMpaBWiIaMu pabOThl B JabopaTopuud W NpuéMamu
oOpareHuss ¢ J1abopaTopHbIM O0OPYJOBAaHHWEM, H3y4e€HHE M ONHUCaHHE (U3HUYECKHUX CBOMCTB
00pa3IoB HEOPTraHWYECKUX BEIIECTB, HaOmoAeHHEe (pU3MdecKkux (TUIaBJICHUE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KATIEHHE W KOHJIEHCAIIMs BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJUBAaHUE MEIHOW TMPOBOJIOKH, B3aMMOJICUCTBHE MEJIa C KHCIIOTOW) SIBIICHWH, HAOIIOICHUE U
OTIMCaHUE TIPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuid (pasyioKeHHe caxapa, B3aUMOJCHCTBHUE
CEepHOM KHUCIOTBI C XJopuaoMm Oapusi, pasznoxenue ruapokcuaa meau (II) mpu HarpeBanuwm,
B3anMOJIeiicTBUE kene3a ¢ pactBopoM conu meau (Il), m3yuenne cnocoOoB paszjieneHus cMecei: ¢
MMOMOIIIBI0 MarHuTa, (UILTPOBAHHE, BBIIAPUBAHWE, MUCTWLIAIUA, Xpomatorpadus, MpoBeICHUE
OUMCTKHA TIOBAapEHHOW coOJM, HaOJIIOACHHE U ONHMCAHHME pEe3yJIbTaTOB MPOBEACHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MacChl, CO3JITaHUE MO/JIeNIel MOJIEKYI (I1apOCTEP KHEBBIX).

BaxHeiilmue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopom — 53JI€MEHT W MNpPOCTOE BELIECTBO.
Haxoxxnenue kuciopona B mpupone, GU3MYECKHE M XMMHUYECKHE CBOMCTBA (PEaKIMU TOPEHUS).
Oxcunpl. Ilpumenenune xkucinopoaa. CnocoObl TOJNydeHHS KUCIOpoJa B JIabOpaTopuu |
npoMeblieHHocTd.  KpyroBopoT kuciopoaa B mpupoje. O30H — amuioTponHas MoauduKanus
KHCJIOPO/1a.

TeroBoit 3ddexkr XuMHYECKON peakuuu, TEePMOXUMHUYECKHE ypaBHEHUS, DOK30- U
SHIAOTEPMHUUYECKHE peakuuu. TOmIMBO: Yrojib W METaH. 3arpsA3HEHHE BO3AYyXa, YCHIICHHE
napHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

Bonopon — anemeHT u mpoctoe BemecTBo. Haxoxaenue Bojgopoaa B mpupojie, pusndeckue u
XMUMHYECKUE CBONCTBA, MPUMEHEHHE, CIIOCOObI MonydeHus. KucaoTel u conu.

MoutsipHbiii 00BEM ra3oB. PacuéTsl o XUuMHUYECKUM ypaBHEHUSIM.

Odusnyeckue CcBOWCTBAa BojAbl. Boma kak pactBoputenbs. PactBopel. HackliienHble u
HEHACBIIEHHbIE pacTBOpbl. PacTBoprMOCTh BemiecTB B Boje. MaccoBasi 10J1s1 BEIlleCTBa B PacTBOPE.
Xumnueckue cBoiicTBa Bojabl. OcHoBaHuUs. Poiib pacTBOpoB B HpHpPOAE U B KM3HU YEJIOBEKA.
KpyroBopoT Bozibl B ipupoe. 3arpsi3HeHrne NpupoaHbIX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanuss Heopranmdyeckux coeauHeHuidt. Oxcuapl. Kiaccudukanus OKCHIOB:
coneoOpa3ymomiue (OCHOBHBIE, KUCIOTHBIE, aM(pOoTepHbIe) U HecosieoOpasyromue. HomeHknarypa
OoKcUJI0B. DU3NUECKHe U XUMUYECKHE CBOWCTBA OKCHIOB. [lonydyeHne okcuaos.

OcHoBanusi. Knaccudukanus oOcHOBaHMM: IIENOYM U HEPACTBOPHMBIE OCHOBAHHS.
Homenkmarypa ocHoBanuil. ®dusznueckne M XUMHUYECKHME CBOMCTBA OCHOBaHUU. IlomyuyeHue
OCHOBAHMM.

Kucnotel. Knaccudukarmus kuciaor. Homenkmatypa kucinor. dusnueckue W XUMHUYECKUE
cBoiicTBa KucioT. P akruBHoctu metamuioB H. H. bekerosa. [lonyuenne Kucior.



Conu. Homenknarypa cosneil. @usnueckue 1 XuMuieckue cBoiictsa cosiell. [Tonydyenue cosneit.

['eneTnyeckasi CBSI3b MEXKy KJIaCCAaMH HEOPTaHUYECKUX COCAMHEHUH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpE/ICNICHUE COACpKaHUS KHUCIOpOJia B BO3JAyXe, MOJY4YeHHE, coOupaHue,
pacmo3HaBaHHEe W W3y4YCHHE CBOWCTB KHUCJIOPOJa, HAONIOJICHUE B3aUMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCIIOBHSI BO3HHMKHOBEHHMS M TMpEKpalleHuss ropeHus (mokapa), 03HaKOMJICHUE C
oOpa3iaMi OKCHJIOB U OTIMCAHWE WX CBOMCTB, MOJIydeHUE, COOMPAHHE, PACIIO3ZHABAHUE U U3YUCHUE
CBOMCTB BOjJIOpoJa (TopeHue), B3auMojieicTBHE Bojgopona ¢ okcumom Memu (1) (Bo3moxkHO
WCIIOJIb30BAHNE BHJICOMATEPHAIIOB), HAONOeHUE OOpa3IOB BEIIECTB KOJUYECTBOM | MOJIb,
Hcce0BaHuEe 0COOEHHOCTEN PAaCTBOPEHUS BEILIECTB C PA3IMYHON PACTBOPUMOCTHIO, PUTOTOBIICHUE
pacTBOPOB C OMPEACIEHHON MAcCOBOW [I0JIEM pACTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOIBI C
MeTajulaMu (HaTpueM M KallbIieM) (BO3MOYKHO HCIIOJIB30BAHUE BUICOMATEPHAIIOB), UCCIIEIOBAHKE
00pa3IoB HEOPraHMYECKHX BEIIECTB pPAa3UYHBIX KJIAcCOB, HAOJIOJEHWE W3MEHEHHUS OKpPaCKH
WHJIMKAaTOPOB B PAcCTBOpPAX KHUCIOT M IIeJoued, m3yueHue B3zaumojercTBus okcuaa menu () c
pacTBOPOM CEPHOM KHCJIOTBHI, KHCJIOT C METa/NIaMH, pPEaKIuid HEeUTpaIU3aluu, TOJydeHUE
HEPACTBOPUMBIX OCHOBAHMM, BHITECHEHHE OJHOTO METajljla JIPYrUM M3 PacTBOpa COJIH, pelIeHue
AKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BakHelme Kiacchl HeOPraHMUECKUX COSAMHEHUI.

Ilepuoanyecknii 3akoH u Ilepuoamyeckass cucrema xumuuyeckux 3viemenros /I H.
MenaeneeBa. CtpoeHune aroMoB. XuMHYecKasi CBfA3b. OKHUCIMTEIbHO-BOCCTAHOBUTEJIbHbIE
peakuuu

[TepBbie MOMBITKHA KiIacCU(PUKAIIMU XUMUYECKUX deMeHTOB. [loHsATHE O rpymnmax CXOIHBIX
2JIeMEHTOB (IIEIOYHBIC W IIEJIOYHO3EMENIbHBIC METaJUIbl, TaJOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEpHBIE OKCUIBI U THIPOKCHIBI.

[Tepuoanueckuii 3akoH. [lepuoanueckas cucreMa xumudeckux aementoB . . Menaeneesa.
Kopotkonepuoanas u ninuHHonepuoaHast popmsl [leproaudeckoil cucTeMbl XUMHYECKUX AJIEMEHTOB
J. W. MenneneeBa. Ilepuonbr u rpynmbl. OU3NYECKUN CMBICHT MOPSIKOBOTO HOMEpPA, HOMEPOB
MIEPUOJAA U TPYIIIBI DJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX siaep. M3oromnbl. DinekTpoHbl. CTpOoeHUE AJIEKTPOHHBIX
000710ueKk aTOMOB MepBhIX 20 XUMUYECKUX 31eMeHTOB [lepuoanueckoii cuctemsr J[. . Menpaeneena.
XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTa Mo ero mnosoxxkeHuto B Ilepumomnueckoit cucreme 1. U.
Meunneneesa.

3aKOHOMEPHOCTH H3MEHEHUs paJuyca aTOMOB XHMHYECKUX 3JIEMEHTOB, METAUIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAaM U IIEPUOAAM.

3nauenue [lepuoauueckoro 3akoHa u [lepnoanueckoi CUCTEMbl XUMUYECKUX JIEMEHTOB IS
pa3BuTHUs HayKu U npaktuku. J{. . MenneneeB — yu€Hblil U TpakJaHMH.

Xumuyeckas cBs3b. KoBasieHTHas (MOJspHAS U HEMOJIAPHAs) CBS3b. DIIEKTPOOTPULIATEIBHOCTh
XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenp okuciieHus. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iponeccel okuciaeHus u
BOCCTAaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpas3IoB BEIIECTB METAIOB U HEMETAJIOB, B3aUMOJICHCTBIE THAPOKCH A IIMHKA C
pacTBOpaMu KHUCJIOT M LIEN0Y€EH, MPOBEACHUE ONBITOB, MILTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakiluii (ropeHre, peakliuy pa3ioKeHHs], COeTUHEHUS).

Mescnpeomemmnuoie céazu

Peanuzanus MexXnpeaMeTHBIX CBA3€H IPU U3YUYEHUH XUMHHU B 8 KJIACCE OCYILECTBIIAETCS Yepes3
UCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUH, SIBISIFOIIAXCS
CUCTEMHBIMU ISl OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO 1UKIIA.



OOmire ecTeCTBEHHO-HAYYHbIE MOHATHS: HAay4dHbIN (DakT, TUIOTE3a, TEOPHUs, 3aKOH, aHAIU3,
CHHTE3, Kiaccu(UKaIus, MepruoauIHOCTh, HAOIIOICHNE, SKCIIEPUMEHT, MOACTHPOBAHNE, H3MEPEHHE,
MOJEIb, SIBJICHHUE.

®duznka: Martepus, aToM, OJJIEKTPOH, HPOTOH, HEWTPOH, HOH, HYKJIMJ, H30TOIIbI,
ParmoaKTUBHOCTb, MOJICKYJIA, IIEKTPUYECKHIA 3apsij, BEIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE
BEIIECTBA, ra3, GU3NUECKUE BETUUNHBI, €IUHHUIIBI N3MEPEHHUS, KOCMOC, TUIaHETHI, 3BE3/1b1, CoJHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpPAIIBI, TOPHBIE MOPOJIBI, TOJIE3HBIE HCKOTIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XuMH4YecKasi peakuust

IIepnoanueckuit 3akoH. Ilepuonnueckas cucrema xumuyeckux anemeHToB . Y. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB XMMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KaJlWs, KaJlbliUd M HMX COEIMHEHUH B COOTBETCTBUU C IOJIOKEHHEM D3JIEMEHTOB B
[Iepnoanueckoil cucTeMe U CTPOEHUEM X aTOMOB.

CrpoeHue BemiecTBa: BHUIbl XHMUYECKOM CBA3M. THUIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBHCHUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAIIMYECKON PEIIETKN U BUAA XMMHUECKOHN CBSI3U.

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHWYECKUX BEUIECTB. XUMHUUYECKUE CBOMCTBA BEILIECTB,
OTHOCSIIMXCS K pa3IUYHBIM KJaccaM HEOpPraHWYeCKUX COEIUHEHHH, TeHeTU4YecKas CBS3b
HEOPraHNYECKUX BEIIECTB.

Knaccudukanuss XMMUYECKMX peakUuid MO pa3iMyHbIM HpHU3HaKaM (10 4YMCIy U COCTaBy
YYacCTBYIOIIMX B PEAKIMH BEIIECTB, M0 TEIJIOBOMY 3PQEKTy, M0 U3MEHEHHUIO CTETIEHEH OKHUCICHUS
XMUMHUYECKUX DJIEMEHTOB, 10 0OpPaTUMOCTH, MO Y4aCTHIO KaTaau3aTropa). JK30- U SHAOTEPMUUYECKUE
peaxkuu, TepMOXUMUYECKIE YPaBHEHUS.

[Tonatue o ckopocTH XUMHUYECKOW peakiuu. [loHsTHe 00 00paTUMBIX W HEOOPATUMBIX
XUMHUYECKUX peakuusx. [IoHsTHe 0 TOMOT€HHBIX U TeTeporeHHbIX peakuusax. [loHarue o xatanuse.
[TonsiTe 0 XxuMu4yeckoM paBHOBecuU. DaKTOPHI, BIMSIIONINE HA CKOPOCTh XUMHUYECKON peaKIuu U
MOJIOKEHHE XUMHUYECKOTO PAaBHOBECHSI.

OKHCHAUTENbHO-BOCCTAHOBUTENbHBIE — PEAKLIUU, OJCKTPOHHBIA  OajaHC  OKUCIUTEIbHO-
BOCCTaHOBUTEIbHONH peakiuu. CocTaBlieHHE ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxiuil ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOTO OaaHca.

Teopust 3MEKTPOIUTHUECKONH AMCCOLUAIMKN. OJIEKTPOJIUTHL U HEIEKTPoJuThl. KaTuosl,
aHUOHBI. MeXaHH3M JMCCOLMALIMM BEUIECTB C Pa3IMYHBIMU BUJAMH XUMUYECKOW cBs3H. CTeneHb
nuccouuanuu. CUbHbIE U c1a0ble 3JeKTPOJIUTHI.

Peakuuu monHoro oOmeHa. YcioBUS NPOTEKAHUs pPEAKIH HOHHOTO OOMEHa, IOJIHbIE U
COKpalléHHbIE HOHHBIE ypaBHEHHs peakiuii. CBoOIcTBa KHCIOT, OCHOBaHH M COJeill B CBeTe
MIpeJICTaBICHUM 00 IEKTPOIUTUYECKOM Tucconnanuu. KauecTBeHHbIe peakiiuy Ha HOHBL. [loHsTHE O
TUAPOJIU3E COJICH.

Xumuueckuii Ixcnepumenm:

03HAaKOMJIEHHE C MOJIEJISIMU KPUCTAIUNINYECKUX PEILIETOK HEOPTaHUYECKUX BELIECTB — METAJUIOB
U HeMeTalsioB (rpajura M aiMasa), CIOXKHBIX BeELIECTB (XJOpHJa HATpusi), HCCIEAO0BaHHE
3aBHCUMOCTH CKOPOCTH XUMHUYECKOM peakiMu OT BO3JEHCTBUS PA3IUUHBIX (PaKTOPOB, UCCIIEOBAHHE
IEKTPOIPOBOJHOCTH PAcTBOPOB BEILIECTB, IpoLecca IUCCOLMALMM KHUCIOT, IIEI0YEH M CoJel
(BO3MOXKHO HCIIOJIb30BaHHE BHJIEO MAaTEPHAIIOB), IPOBEICHUE ONBITOB, MILTIOCTPUPYIOIIUX TPU3HAKU
NPOTEKaHMsI peakiiii HOHHOTO oOMeHa (0Opa3oBaHue Ocajika, BhIENECHHE ra3a, 00pa3oBaHUE BOIbI),
OTBITOB, WJUIIOCTPUPYIOIIUX IPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuid (TOpeHue,
peakuuu pasyioKEHUs, COEAVHEHHUs), paclo3HaBaHME HEOPraHMYECKUX BELIECTB C IIOMOIIBIO
KaueCTBEHHBIX PEaKLUl HAa MOHBI, PEILIEHNE 3KCIIEPUMEHTAJIBHBIX 3a/au.

HemeTtanubl 1 MX cOeJUHEHHSA



OOmiast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHbIE CTETICHU
okucnenus. CtpoeHne u (U3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XUMHUYECKHE
CBOMCTBA Ha IMpHMepe Xjopa (B3aUMOACWUCTBHE C METAJUIAMH, HEMETaJUIaMH, IIEJI0YaMHu).
XinopoBojiopoa. ConsiHas KHUCIOTa, XUMHYECKHE CBOMCTBa, MOJIydeHHE, NpuMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOJOPOJA HAa OpPraHu3M 4YeJoBeKa. BakHelluue XJIOpuAbl U KX HAXOXKJICHHUE B
pUpo/IE.

OOmast xapakrepuctuka »s1meMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTerneHu okucieHus. CrtpoeHne W (U3NYECKHE CBOWCTBA MPOCTHIX BEHIECTB —
KHCJIOPOa M Cepbl. AJUIOTPOIIHbIE MOJU(PHUKAIIMNA KHCIOPOJIa U Cepbl. XUMHUYECKHE CBOWCTBA CEPBHI.
CepoBoyiopos, cTpoeHue, (pu3nIeckue U XuMUIecKue cBOMCTBa. OKCHABI cepbl KaK MPEICTaBUTEIN
KUCIOTHBIX OKcuaoB. CepHas KkucinoTa, (U3MYECKME M XHMHMYECKUE CBOMcTBa (0OmIMe Kak
MPEJCTaBUTENS KJIacca KUCIOT M crenudHuuecKkue). XUMUYECKUE DPEaKIUH, JIe)Kallhie B OCHOBE
MIPOMBIIIJIEHHOTO CHoco0a MojydeHus: cepHoil kuciotThl. [Ipumenenue cepHoil kucnotbl. Comu
CEpHOI KHCJIOTHI, Ka4eCTBEHHAsI peakius Ha cyabhaT-moH. HaxoxmaeHue cepsl U e€ COeAMHEHHH B
npupoje. XUMUYECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpellbl COeTMHEHUSIMU CePBhl (KUCIIOTHBIE JIOKIH,
3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIOCOOBI €T0 MPeI0TBPAIIICHHUS.

OOmass xapakrepuctuka 31aeMeHTOB VA-rpynnbel. OcCoOEHHOCTH CTpPOEHHUSI aTOMOB,
XapaKTepHbIE CTENIEHU OKHCICHHS. A30T, paclpoCTpaHeHHEe B TMPHPOJIe, pru3ndeckne U XUMHUYECKHE
cBoiictBa. KpyroBopor azora B mpupoje. AMMHak, ero (uU3NYeCKue U XUMHUYECKHE CBOMCTBa,
nosrydeHue u npumeHenne. Conmm aMMOHHS, UX (PU3NYECKHE W XUMUYECKHAE CBOMCTBA, IPUMEHEHH €.
KadecTBeHHast peakinus Ha HWOHBI aMMOHHMA. A30THas KHCJIOTa, €€ IMOoJydeHHe, (PU3UYECKue WU
XAMUYECKAE CBOWCTBAa (00mIME Kak TPEACTAaBUTENS Kiacca KHCIOT U CIenU(UIECKHUe).
Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHHUSI B KaueCTBE MHHEpAIbHBIX yIoOpeHHil. XuMHuueckoe
3arpsi3HEHUE OKpYXKAloIIe cpelbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JOXAM, 3arpsA3HeHUE BO3IyXa,
MoYBkl M BOA0EMOB). Docdop, ammorponHbie Moaudukauu Gocdopa, Gpuzndeckne u XUMHIECCKHE
ceorictBa. Oxcun docdopa (V) m dochopHas kucinora, Guznyeckue W XUMUUYECKHE CBOWCTBA,
nonydeHue. Mcnons3oBanue pocdaroB B kauecTBe MUHEPATBHBIX YI0OPEHUH.

OO6mrast  xapakrtepucTuka d37MeMeHTOB |V A-rpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIe CTENEHU OKHCICHHS. YTIEpoJ, alJIOTPOINHbIE MOAM(UKAINK, PAaCIpOCTPAHEHUE B
npupoje, GU3NYecKue U XUMHUYECKHe cBoicTBa. AncopoOums. KpyroBopor yriepoja B IpHpoje.
Oxcuapl yriaepoaa, ux (pusnMyeckrue U XMMHUYECKHUE CBOICTBA, NIEHCTBHE HA KUBBIE OPraHU3MBIL,
MOJyUYeHHE W MPUMEHEHHE. JKOJOTHYecKue MpoOieMbl, CBsi3aHHbIe ¢ okcuaom yriiepoaa (1V),
TUI0TEe3a II00aJbHOr0 MOTEIUICHUS KJIMMaTa, MapHUKOBBIN 3P ¢eKT. YroyibHas KUCIOTa U €€ COoJH,
ux Qu3nYeckrue M XMMUYECKUE CBOICTBa, MOJyueHHe U npuMeHeHue. KauecTBeHHas peakius Ha
KapOoHaT-uOHKI. Vcrnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHauanbHble TMOHATHS OO0 OpPraHMYECKHWX BEHIECTBAX KaK O COEIMHEHUSX Yriiepoja
(MeTaH, 3TaH, ATUJIEH, allETUJICH, ATAHOJ, TTUIEPUH, YKCYCHas KucioTa). [IpuponHbie HCTOUYHUKU
yII€BOJOPOIOB (Yrojb, MPUPOIHBINA ra3, He(PTh), MPOAYKTHI UX HepepaboTku (OEH3UH), UX POJIb B
ObITY M TpPOMBIIIEHHOCTU. [loHSATHE O OHOJOrMYecKHM Ba)KHBIX BEIIECTBaX: XKHUpax, Oenkax,
yIJIeBOJAaX — M HUX pPOJM B KU3HM 4YeloBeKa. MarepuanbHOE €JUHCTBO OpPraHMYeCKHX MU
HEOPraHMYeCKUX COCTUHEHUH.

KpemHuuii, ero ¢puznyeckre 1 XuMHUECKUE CBOWCTBA, MOTydyeHHe U npuMeHeHne. CoequHeHns
KpeMHUs B mpupozae. OOmue mpeacrasieHus o6 okcuae kpemHus (IV) m kpemHHMEBOH Kucnore.
Cunukarel, MX HCHOJb30BaHWE B OBITY, B NPOMBIIIJICHHOCTH. BaxkHeilne cTpouTenbHbIe
MaTepuanbl: KepaMHuKa, CTEKJIO, IIeMEeHT, OeToH, kene300eToH. [Ipobmembr Oe30macHOTO
UCTOJIb30BAHUS CTPOUTENIBHBIX MaTEPUANIOB B TOBCETHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:



M3y4YeHHE O0O0pasloB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJISHOM KHCJIOTHI, IMPOBEICHUE
KAueCTBEHHBIX PEAKIUi Ha XJIOPUI-UOHBI M HAOIIOJEHUE IMPU3HAKOB WX MPOTECKAHMS, OIIBITHI,
oTpaxaromue (U3MYECKHe W XHMUYECKUE CBOWCTBA TAJIOTCHOB W WX COCAWHCHUN (BO3MOXKHO
UCIOJb30BAHME BHJICOMATEPUAIOB), O3HAKOMJIGHWE C o0O0pasluamMu XJIOpUAOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE ¢ oOpa3uamMu cepbl U €€ COEIMHEHUSMH (BO3MOXKHO  MCIIOJIb30BaHHE
BUJICOMATepUANIOB),  HAONMIOAEHWE  Mpolecca  OOyriauBaHMA ~ caxapa  [OJA  JIeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHCJIOTHI, M3YYEHHE XUMHUYECKHUX CBOWMCTB pPa30aBICHHOW CEpHOM
KHCJIOTBI, TMPOBEICHUE KAaueCTBEHHOW peakuuu Ha Cynb(ar-uoH W HAOMIOJCHHE TNpU3HaKa e
MPOTEKaHMsI, O3HAKOMJICHHE C (PU3MYECKHMMH CBOWCTBaMHU a30Ta, ¢ocopa W WX COSAUHEHHU
(BO3MOXKHO HCIIOJIB30BAaHHUE BHUACOMATEPHAJIOB), 00pa3laMu a30THBIX M (HOCPOPHBIX YHOOpEHHIA,
[OJIyueHue, coOMpaHue, paclio3HaBaHUE U U3yYEHUE CBOWCTB aMMHaKa, MPOBEACHNE KauyeCTBEHHbIX
peaknuii Ha MOH aMMOHUS B (PocdaT-uOH U M3YUCHHE MPU3HAKOB X NMPOTEKAHUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOW a30THOW KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE BHICOMATEPHAIIOB),
U3Y4YEeHHE MOJeNlel KpHUCTAaUIMYECKUX PeHI€TOK aiMasa, rpadura, QyiaepeHa, 03HAKOMIICHHE C
MPOIIECCOM  aJcOpOLMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM H  yYCTPOWCTBOM
MIPOTUBOTa3a, MOJIydeHHE, COOMpaHue, pacro3HaBaHME W M3y4EHHE CBOWCTB YIJIEKHUCIIOTO rasa,
MPOBEJICHUE KAYECTBCHHBIX PEaKIMii Ha KapOOHAT W CHJIMKAT-HOHBI W W3ydeHHUE TPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHWE C TPOAYKIHMEH CHUIMKATHOW  TPOMBIIUICHHOCTH, pelIeHue
AKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «BakHele HeMeTauTbl U UX COSTUHEHUS.

MeTanjibl M UX COeTMHEHHS

OO6mrast XxapakTEPUCTHKA XUMHUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX TIOJIOKEHUS B
[Iepnoanueckoit cucrteme xumuueckux diemeHToB J[. WM. MeHneneeBa M CTpOEHHsS aTOMOB.
Crpoenue MeTaioB. Mertauinyeckass CBsI3b M MeTa/lIM4yecKash KpHCTajUIM4yecKash pemniérka.
DJIEKTPOXUMUYECKUHN P HANPSAKEHU MeTauioB. OU3NUeCKUe U XUMMUYECKUE CBOMCTBA METAJIJIOB.
O6mwme crnocoObl MmoaydeHus: MeTauioB. [IoHSATHE O KOPPO3WMH METAIOB, OCHOBHBIE CIIOCOOBI
3aIMTHl UX OT Koppo3uu. CruiaBsl (CTab, 9YyTryH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B OBITY
Y IPOMBIIIJICHHOCTH.

[[lennounble MeTaJUIbL: MOJOKEHUE B [lepuoauyeckoil cucreMe Xxumudeckux sneMmeHToB /. U.
MenneneeBa, CTpOCHHE UX aTOMOB, HaXOXJAeHUE B mpupojae. Ousnueckue U XUMHUYECKUE CBOICTBA
(Ha mpumMepe HaTpus U Kanusg). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [IpuMeHeHue MenoYHbIX
METaJJIOB ¥ UX COCTUHEHUIA.

[llenoyHo3emMeNnbHBIE METAJJIBI MarHUi M KaJIbLM: moJiokeHue B Ilepuonnueckoin cucreme
xumuueckux snemeHtoB JI. M. MenneneeBa, cTpoeHHe HX aTOMOB, HAXOXJAEHHE B IMPUPOJIE.
Ouznyeckue 1 XUMUYECKHE CBOWCTBAa MarHusl U Kainblus. BaxHeilne coequHeHus Kanbluust (OKCU,
TUAPOKCHU, coliu). KECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEeHHUS.

Amomunuii: monoxenue B Ilepuoamueckoit cucreme xumudeckux osnementoB J[. .
MenneneeBa, CTpoeHHE aToMa, HaxoxjaAeHue B mpupoie. duszmueckue U XUMUYECKHE CBOWCTBA
anmoMuHMs. AM(OTEpHBIE CBOMCTBA OKCH/IA ¥ TUPOKCUIA ATFOMUHUS.

XKeneso: monoxxenue B [leproanueckoii cucreme xumudeckux snementoB JI. M. Menneneesa,
CTpOEHHE aToMa, HaxokJeHue B mpupoje. dusnueckue u XUMHUECKHUE CBOMCTBA xkene3a. OKCHUIIBL,
ruapokcuabl u conn xkenesa (1) u xxenesa (111), ux cocras, cBoiicTBa u mosryueHue.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE ¢ 00pa3llaMH METAJIOB M CIUIaBOB, UX (DU3MYECKUMH CBOMCTBAMHU, U3yUECHUE
pPE3yIbTaTOB KOPPO3MH METaUIOB (BO3MOXKHO HCIIOJIB30BAaHHME BHJICOMATEPHAIIOB), OCOOCHHOCTEH
B3aMMO/ICHCTBUS OKCH/IA KaJbIUs U HATPUS C BOJAON (BO3MOXKHO HCIIOIh30BaHHE BHIEOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB >KECTKON BOJBI, Mpollecca TOPEHHS jKele3a B KHUCIOPoAe (BO3MOKHO
WCIOJIb30BaHME BUJEOMATEPHANIOB), MPHU3HAKOB MPOTEKAHUS KAa4ECTBEHHBIX PEAKIMil Ha HOHBI:
MarHus, KaJubliys, aTFOMUHYS, UHKa, xene3a (I1) u xenesa (1), menu (1), Habnrogenue u onucanue
MIPOLIECCOB OKpAIIMBAaHUs MJIAMEHU MOHAMU HATPUS, KAl U KaIbIHs (BO3MOXHO HCIOJIb30BaHHE



BUJICOMATEpHAIIOB), HCCIe0BaHUE aM(OTEPHBIX CBOMCTB T'MIPOKCHAA ATIOMHUHHUS M THIPOKCHIA
LIMHKA, PELIEHUE 3KCIIEPUMEHTANIBHBIX 3aj1au 110 TeMe «BakHele MeTauibl U UX COEAUHEHUSY.

XuMus M OKpy:Kaomas cpeaa

BemectBa u Marepuansl B IOBCEJHEBHOM KU3HU uelnoBeKa. be3onmacHoe HCHOJb30BaHUE
BEIIECTB M XUMHUYECKUX peakiuii B ObITy. IlepBas moMOIs IPH XMMUYECKUX 0KOTaX U OTPABICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpYXaroulell cpeapl (mpenenpHas AONYCTUMAas KOHLEHTpaLUs
BelecTs, nanee — [1JIK). Posib xuMuu B perieHuu 3K0JI0rH4eCcKUX IpoodiieM.

Xumuueckuii IKcnepumenm:

n3ydeHre 00pa3oB MaTepHAIOB (CTEKIIO, CIUIABBI METAIUIOB, ITOJIMMEPHbBIE MAaTepHAIIBI).

Meoscnpeomemmnoie ceasu

Peanu3zanus MexXnpeaMETHBIX CBsI3€H MPU M3YUYEHUU XUMHHU B 9 KJlacce OCYIIECTBIIETCS Yepes
UCI0JIb30BAHME KaK OOLIMX €eCTECTBEHHO-HAy4YHBIX IOHATUN, TaK W IOHATUH, SIBIISIFOIINUXCS
CUCTEMHBIMU JJIS1 OTJIEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHSA: HAYYHBIM (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIM3,
CUHTE3, KJIacCU(PUKAIHs, IePUOIUYHOCTb, HAOIIOICHHUE, SKCIIEPUMEHT, MOJIEIMPOBAHNE, U3MEPEHHE,
MOJENb, SIBJIEHNE, TApHUKOBBIN 3(D(PEKT, TEXHOTIOTHSI, MaTEpHUAIIbL.

®usnka: MaTepus, aToOM, OJJEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaaMo0aKTUBHOCTh, MOJIEKYJIA, ANEKTPUUECKUI 3aps]l, TPOBOAHHUKH, OTYIPOBOIHUKH, TUIIEKTPUKH,
(OTORIEMEHT, BEIIEeCTBO, Telo, O0bEM, arperaTHoe COCTOSIHME BEIeCTBa, Tra3, pacTBOD,
PacTBOPUMOCTb, KpUCTANINYECKas PeIIETKa, CIIaBbl, PU3NYECKHE BEIUUMHBI, €IUHULBI U3MEPEHNS,
KOCMHUYECKO€ MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJTHIIE.

buonorus: ¢orocunres, abixaHue, Ouocdepa, 3KOocCHCTEMa, MHUHEpaJIbHbIE YIO0OpeHUS,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, MUTAaTeNIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaNIbI, TOPHBIC MOPOIBI, MOJE3HBIE MCKOIAeMEbIE,
TOIUIUBO, BOJTHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHHMA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JJMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yJAbTaThl OCBOEHHMS IIPOrPaMMbl  OCHOBHOIO 0O0IIero oOpa3oBaHHUs
JOCTUTalOTCS B X0J€ OOy4eHHs XHMHHU B CAMHCTBE Y4COHON M BOCHHMTATCILHOW IEATEIBHOCTH B
COOTBETCTBUHU C TPAJAUIHOHHBIMA POCCHHCKMMH COLMOKYJIBTYPHBIMH M JyXOBHO-HPaBCTBEHHBIMH
[CHHOCTSIMM, TPUHATHIMH B OOINECTBE MpaBHJIaMH M HOPMaMH IIOBEJACHHS H CIOCOOCTBYIOT
[POIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COITUATM3AINN 00yIaFOIIXCS.

JIMYHOCTHBIE ~ PE3y/bTaThl OTPaXKAIOT T'OTOBHOCTh OOYYAIOIIUXCSA PYKOBOJICTBOBATHCS
CHCTEMOM MO3UTHBHBIX [IEHHOCTHBIX OPUEHTALIMI M PACIIMPEHHE OIbBITA AEATEILHOCTH Ha €€ OCHOBE,
B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOro BOCIHIUTAHUA:

[ICHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYIHOMY
HACJCNI0, MMOHUMAHUS 3HAYEHHWsS XHMHYECKOW HAyKd B OKH3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HH(OpMAIMEH O TMepeaoBbIX MOCTIKEHHSX W OTKPBITHAX
MHUPOBO# U OTCUECTBEHHOM XUMHUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 YCTPOUCTBE MHpa U
00I111eCTBA;

2) rpaIaHCKOr0 BOCIIUTAHMS:

NpPEACTaBICHUS O COLMMAIBHBIX HOPMax M TMpaBWIaX MEXKIHYHOCTHBIX OTHOIICHHUN B
KOJIJIEKTUBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B 0OIIECTBEHHO TI0JIE3HOM,
y4eOHOMCCIeIOBATEILCKOM, TBOPYECKOM W JPYrHX BHJAAX JICATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOil COBMECTHOM AEATEIBHOCTH TNPH BBITIOJIHEHHH Y4eOHBIX, MO3HABATEIBHBIX 3ajad,



BBIMIOJTHEHUM XUMHUYECKUX OKCIIEPUMEHTOB, CO3JaHMHM YYEOHBIX TPOEKTOB, CTPEMJICHHS K
B3aMMOTIOHUMAHMIO M B3aMMOIIOMOIIM B TMPOLECCE STOW YUeOHOH IesITeIbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE IOBE/ICHUE U TNOCTYIKM CBOMX TOBAPUILEH C MO3UIMM HPABCTBEHHBIX M IIPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BELUIECTBE U XUMUUYECKON pEaklUu, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO DPa3BUTHSl HAayKM U COCTaBJSIOLIME OCHOBY Il MOHHMMAaHUS CYLIHOCTH
HAay4yHOM KapTUHBI MHpa, NPEACTaBIEHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS IMPHUPOIBI,
B3aMMOCBSI35IX YEJIOBEKa C IPUPOJIHOM CPEOH, O POJIM XMMHUU B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[I03HABaTEIbHbIE MOTHBBI, HAIlPaBJICHHbIE Ha I[IOJIyYEHHUE HOBBIX 3HAHUM IO XUMHUH,
HEoOXoaUMBbIE Uit  OOBSICHEHUS HAONIOJaeMbIX IPOILECCOB U SIBJICHUH, IO3HABATEIHHOM,
MH(POPMAIIMOHHON M YUTATENLCKOW KYJIbTYPbI, B TOM UYHCIIE HABBIKOB CAMOCTOSITEIBHON PabOTHI C
y4eOHBIMM TEKCTaMH, CIPaBOYHON JMTEPaTypOH, JOCTYNHBIMU TEXHUUYECKUMU CpPEICTBaAMU
MH(OPMALMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOy4eHMIO U TO3HAHWIO, JH0003HATENbHOCTh, T'OTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW M HCCIEIOBATEIILCKON JIEATeTbHOCTH, K OCO3HAaHHOMY BBIOODY
HaIPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B JajbHEHIIEM;

4) popMupoOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHE 1IEHHOCTH KHU3HU, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3JI0POBBIO, YCTAHOBKU Ha
310pOBBIM 00pa3 *KU3HU, OCO3HAHHUE MOCIEACTBUM M HENPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIeHUS
QJIKOTOJI, HApKOTHUKOB, KYpEeHMs), HEOOXOJUMOCTH COONIO/IeHUs TpaBWJl O€30MacHOCTH NpU
oOpallleHnH ¢ XUMUYECKIMH BEIleCTBaMU B OBITY U peaibHON KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

UHTEpEC K MPaKTHYECKOMY HM3yuUeHHUIO mpodeccuil U Tpyda pa3iMyHOro poja, YBaKEHHE K
TPyy ¥ pe3ynbTaTam TPYAOBOH AEATENBHOCTH, B TOM YHCJIE Ha OCHOBE IMPUMEHEHUS MPEIMETHBIX
3HAHWUN 10 XUMHUH, OCO3HAHHBIA BHIOOP MHANBUAYAIBHON TPACKTOPUH MPOJOLKEHUS 00pa30BaHus C
y4€TOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HWHTEPECOB U
MOTPEOHOCTEH, YCIENHONW MPOPECCHOHAIBHON JEATEILHOCTH M PAa3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJalITUPOBATHCS B MPO(PECCHOHAIBHOM cpeie;

6) 3K0JI0rHYeCKOro0 BOCIIUTAHHUSI:

9KOJIOTHYECKU IieJiecooOpa3Hoe OTHOLIEHHE K NPUPOJie KaK HCTOYHMKY KU3HU Ha 3emie,
OCHOBE €€ CyIeCTBOBaHHUS, NMOHMMAaHHE LEHHOCTU 3J0POBOTO U 0Oe30macHOro obOpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PM3MUYECKOMY U ICUXHYECKOMY 3J0POBbIO, OCO3HAHHE
LEHHOCTU COOJIIO/IEHUsI MpaBuil O€30MacHOTO MOBEACHUS MpPHU PadOTe C BEIIeCTBAMH, a TAKXKE B
CUTYALMSX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSATh 3HAHUS, MOJydyaeMble MPU W3YYEHUU XUMHH, AJI PEUIeHUs 3a/ad,
CBS3aHHBIX C OKpY>KaroUled MPUPOIHOM CpeioH, Ul MOBBILIEHUS YPOBHS 3KOJIOTUYECKON KYIbTYpHI,
OCO3HAHHUSA TJI00ATBFHOTO XapaKTepa 3KOJOTHMUYECKUX MPOoOJIeM M MyTed WX PEIICHUs MOCPEICTBOM
METOJIOB XMMUH, SKOJOTUYECKOIO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS MM B I1O3HABATEIbHOM,
KOMMYHUKATUBHOM M COLIMAJIBHON ITPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeranpeIMETHBIX pe3yJabTaTOB BBIIENSIOT 3HAuYMMBble Ui (OPMHUPOBAHUSA
MHUPOBO33pEHUsl OOIIEHAyYHbIE TOHATHS (3aKOH, TEOpHUs, NPUHIMI, TUNOTe3a, (akT, CHUCTEMA,
IpoIecC, SKCIEPUMEHT U JPYyroe.), KOTOpble MCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
IpeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHMW M3 3THX MpeAMETOB (pOpMHpOBATH MpEACTaBICHUE O
LIEJIOCTHOM HayyHOW KapTHHE MHUpPa, U YHHBEpCalbHble YyueOHble AEHCTBHS (IIO3HABAaTEJIbHBIE,
KOMMYHHUKATHBHbBIE, PEryJISATUBHBIE), KOTOpble OO0ecrneunBaoT (OPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSTEIbHOMY TUIAHUPOBAHHUIO M OCYILIECTBIICHUIO YU€OHOH /e TeIbHOCTH.

ITo3naBaTenbHBIC YHHBEPCAJIbHbIE YUeOHbIC el CTBHUS



ba3oBble joruveckue 1ecTBUsA:

YMEHHSI HCIIOJIH30BATh MPUEMBI JIOTHUECKOTO MBIIUICHUS TP OCBOCHHUH 3HAHUN: PAaCKPHIBATH
CMBICTT XHMHYECKUX TOHATHH (BBIICNIATh UX XapaKTePHBIC MPU3HAKH, YCTAHABIHBATH B3aMMOCBS3b C
JIPYTUMH TIOHSTHSAMH), HCIOJIH30BaTh MOHATHS Ui OOBSICHEHHUS OTICIBbHBIX (DAaKTOB W SIBIICHUH,
BBIOMpPATh OCHOBAHUS W KPUTEPHUH JUIS KJIACCU(DUKANNUKA XMUMHUYECKUX BEIIECTB W XUMHUYECKUX
peakiui, ycTaHaBIUBaTh MPUYMHHO-CIICICTBEHHBIC CBS3M MEXIy OOBEKTAMU H3Y4YCHHS, CTPOUTH
JIOTUYCCKUE pacCyXJCeHHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, II0 AaHAJIOTHH), JCJaTh BBIBOJBI U
3aKJTFOUCHUST;

YMEHHE TIPUMEHATH B TPOIECCe TO3HAHWS TIOHATUS (NMPEIMETHBIE M METaIlpPEIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJICIH, HCIOJIb3YeMble B XHMHH, MPEOOPa30BBIBATh IIIHPOKO
MPUMCHSICMBIE B XUMHUHU MOJICIIbHBIC TPEACTABICHUS — XUMUYCCKHI 3HAK (CHMBOJ JJIEMCHTA),
XUMHYecKas popmysa U ypaBHEHUE XUMHUUYECKOHN pPEeakIUy — MPU PEHICHUHN YIeOHO-TI03HABATEILHBIX
3a/a4, ¢ y4€TOM 3THUX MOJCIBHBIX IMPEACTABICHUI BBISBIATh M XapaKTEPHU30BATh CYIICCTBEHHBIC
MPU3HAKHA U3y4aeMBIX 0OBEKTOB — XHMHYECKUX BEIIECTB M XUMHUYECKUX PEAKIIMH, BHISBISATH OOIIHE
3aKOHOMEPHOCTH, TPUYIMHHO-CJICJICTBEHHBIC CBS3W M IMPOTHBOPEUHS B HW3ydaeMBIX IIpoIleccax |
SIBJICHUSIX.

Ba3oBble nccienoBareibcKkne 1edCTBUS:

YMEHHE HCIIOh30BaTh TOCTABJICHHBIC BOTIPOCH B KAUECTBE MHCTPYMEHTA ITO3HAHUS, a TAK)KE B
KaueCcTBE OCHOBBI i1 ()OPMHUPOBAHUS THIIOTE3BI 10 TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHUM;

MPUOOpETEHNE OMbITa [0 IUTAHWUPOBAHHWIO, OPraHU3allMd W TIPOBEACHHIO YYCHHUYCSCKUX
IKCIIEPUMEHTOB, YMCHHE HAOJFONaTh 332 XOJOM IPOIeCcca, CaMOCTOSTEIIEHO IMPOTHO3HPOBATH €TO
pe3ynbrat, (GopMynIHpoBaTh OOOONICHHWS W BBIBOJBI IO pe3yjibTaTaM IPOBEIEHHOTO OTIBITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yYMEHHE BbIOMpaTh, aHAIU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO PA3IUYHBIX BUIOB U
dbopM TmpeacTaBICHUS, IMOIY4aeMYI0 W3 Ppa3HbIX HCTOYHUKOB (HAYYHO-TIOMYNSpHAs JUTEepaTypa
XMUMHUYECKOTO COJAEp:KaHMsI, CIPaBOYHbIE MOcoOUs, pecypchl MHTepHETa), KpUTUYECKH OIICHUBATh
MIPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HHPOPMALIHUIO;

YMEHHE MPUMEHATh pa3IuyHble METOJbl M 3alpOChl MPHU MOUCKE M 0TOOpe HH(OpMalnuu U
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOJUMBIX [UIsl BBIMIOJIHEHUS Y4EOHBIX M IMO3HABATEIbHBIX 3ajau
OmpeNeNéHHOr0 THIA, NPUOOpETEHHE OIbITa B O0OJACTH HCIOJb30BaHUS HHPOPMAIIOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUW, OBIAJCHHUE KYJIbTYpPOH AKTUBHOTO HCHOJb30BAHUS Pa3TUYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOUPATh ONTUMAIBbHYIO (hOPMY IIPEICTaBICHUS HHPOPMAIIH
U WUTIOCTPUPOBATh pelIaeMble 33Ja4ll HECIOXKHBIMU CXEMaMH, JuarpamMMmamu, APYruMu (hopmamu
rpaduKyd U UX KOMOHMHAITUSIMU,

YMEHHME HCIOJIb30BaTh W AaHAIW3UpPOBaTh B Tpollecce YueOHOM U HCCIeAOBAaTENbCKOU
NeSITEeNbHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIIJIEHHOCTH, CEJILCKOTO XO3SHCTBA M TPAHCIIOpTa Ha
COCTOSIHUE OKPYXKAIOUIEH MPUPOTHON CpeIbl.

KoMMmyHukaTHBHBIE YHUBEpPCcAIbHbIE y4eOHbIe 1eliCTBHUS:

YMEHHUsI 3a/1aBaTh BOMPOCHI (B X0/ Iuanora u (Win) AUCKYCCHH) IO CYIIECTBY 00CYKIaeMou
TeMbI, (POPMYIUPOBATH CBOU MPEITIOKEHHSI OTHOCUTEIHHO BBITIOTHEHUS IPEATI0KEHHOM 3a/1a4H;

YMEHHUSI TPEJICTABIATh MOJYyYCHHBIE PEe3yabTaThl MO3HABATEIBHON NEATEILHOCTH B YCTHBIX H
MMCBMEHHBIX TEKCTaX; JIeNaTh MPE3EHTAIMIO PE3YIbTATOB BBIMOJIHEHUS XHMHYECKOTO SKCIIEPUMEHTA
(;1abopaTopHOTO OTMBITA, JIAOOPATOPHOU PabOTHl MO MCCIENOBAHUIO CBOICTB BEIIECTB, Y4EOHOTO
MIPOEKTA);

YMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MMO3HABATEIBHON U
HCCIIeIOBATENIbCKON JESITENFHOCTYA TIPU PEIICHUU BO3SHUKAIOIIUX MPOOJIeM HAa OCHOBE y4éTa 0O0LIuX
MHTEPECOB U COIJIACOBAaHUS TO3UIMKA (0OCYKIeHUS, OOMEH MHEHHSIMH, «MO3TOBBIE ILITYPMBD»,



KOOpPJMHAIUSI COBMECTHBIX ACHCTBUMN, ONPEACIEHUE KPUTEPUEB MO OLIEHKE KAYECTBA BBINOJIHEHHOU
paboTHI U apyrHe).

PeryasiTuBHbIe yHUBepPcaAIbHbIE YUeOHbIE 1eliCTBUA:

YMEHHME CAMOCTOSITENIbHO ONPENENATh LENU JEeITeNbHOCTH, IUIAHUPOBATh, OCYILECTBIIATH,
KOHTPOJIUPOBATh U MPH HEOOXOIUMOCTH KOPPEKTHPOBATh CBOIO AEATEIBHOCTb, BBIOMpaTh Hanbosee
3¢ deKTUBHBIE CIIOCOOBI pelieHUs YIeOHBIX U TIO03HABATEIBHBIX 33724, CAMOCTOSITEIIEHO COCTaBIISThH
WA KOPPEKTUPOBATh MPEJI0KEHHBIA aJTOPUTM JICUCTBUN IPU BBINOJHEHUHU 33JaHUN C Y4ETOM
MOJIydeHUsI HOBBIX 3HaHUN 00 u3ydaeMmbIX OOBEKTaX — BEUIECTBAX W PEAKUUAX, OIICHUBAThH
COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBJICHHON L€, YMEHUE UCIIO0Nb30BaTh U aHAJIM3UPOBATh
KOHTEKCTBI, [Tpe/ijlaraéMble B YCIIOBUU 3aJJaHUI.

NPEJIMETHBIE PE3YJbTATHBI

B cocraBe mpenMeTHBIX pPE3yJNbTAaTOB IO OCBOCHHIO O0O0S3aTEIBHOTO  COJEPIKAHMS,
YCTaHOBJIEHHOTO  JaHHOW  (enepanbHOM  pabodeil  MporpaMMol,  BBIACNSAIOT:  OCBOCHHBIE
00yyaroUMMuUCs Hay4HbIe 3HAHUS, YMEHUS U CIOCOObI NeHCTBUI, cnenudpuieckue g IpeaMeTHOM
obnactu «XuUMHS», BUABl JAEATEIBHOCTU 1O MOJYyYEHHIO HOBOIO 3HAHHUS, €ro HMHTEpIpeTaIuH,
peoOpa30BaHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YIEOHBIX U HOBBIX CUTYalLIUSX.

K xonmy oOyuenus B 8 kiacce mpeaMmeTHble pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy OOYUaIOIIUXCSI YMEHUM:

® pacKpbIBATh CMBICII OCHOBHBIX XUMUYECKMX MOHSITHI: aTOM, MOJIEKYJa, XUMHUUECKUN AJIEMEHT,
MIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH (0JIHOPOIHAS U HEOTHOPO/IHAS ), BAJIEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHAsl U MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBasi J0JIsl XMMUYECKOTO 3JIEMEHTa B COETMHEHUH, MOJIIPHBIA 00BEM, OKCUJI,
KHCJIOTa, OCHOBAHUE, COJIb, ANEKTPOOTPUIATEILHOCTh, CTETIEHb OKUCIICHUS, XUMHUYECKast
peaxiusi, KjJaccupuKaius peakluii: peakiuu COeAMHEHNS, PEaKINK pa3I0KEHUs, peakluu
3aMeINIeHUs, peakIui 0OMeHa, 9K30- M SHJOTCPMHUECKHIE PEaKINH, TETUIOBOH A((EKT peakiumu,
SJIPO aTOMa, AJIEKTPOHHBIN CII0I aTomMa, aTOMHast OpOUTallb, paluyCc aTOMa, XMMHUYECKasi CBA3b,
MOJISIpHAs ¥ HETIOJISIpHAsl KOBAJIGHTHAs CBSI3b, NOHHAS CBSI3b, HOH, KATHOH, aHHOH, PacTBOp,
MaccoBasi J10J1s1 BelllecTBa (MPOLIEHTHAs! KOHIIEHTPAIKsl) B paCTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMUYECKHUX MOHITUH U IPUMEHSAThH 3TH MOHATHSI IPU
OTMCAHUU BEUIECTB U UX MPEBPAlllCHUI;

® HCIOJIb30BAaTh XMMHUYECKYI0 CUMBOJIMKY JJIsl COCTaBleHUs! (OpMYJ BEIIECTB U ypaBHEHUI
XUMHYECKUX PEaKLIU;

® OIpeNeNsITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTETICHb OKUCIICHHUS
AJIEMEHTOB B OMHAPHBIX COCAMHEHUAX, IPUHAITICKHOCTD BEIIECTB K OMPEIeIEHHOMY KiIaccy
coenuHeHu o GopMynam, BUJ XUMUYECKON CBSA3U (KOBAJICHTHAS U HOHHAsI) B HEOPTAaHUUECKUX
COCJIMHEHUSX;

e packpbiBaTh cMbIcl [lepuoanueckoro 3akona J{. 1. MenaeneeBa: JeMOHCTPUPOBATh MIOHUMAHHE
MEePUOTUIECKON 3aBUCHMOCTH CBOMCTB XUMUYECKUX AJIEMEHTOB OT UX MOJIOKEHUS B
[leproauueckoii cucTeme, 3aKOHOB COXPaHEHHUsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHAa ABOTapo;

® OIKCHIBATh U XapaKTepu30BaTh TabNu4Hyto hopmy Ileproarueckoit CUCTEMbI XUMUYECKUX
AIIEMEHTOB: Pa3NUyaTh MOHATHS «TJIaBHAs moArpynna (A-rpymnma)» u «mnodounas noarpymmna (b-
rpyImmna)», Majble 1 O0JbIINe EPHOAbl, COOTHOCUTh 0003HAUYEHUs, KOTOPbIE UMEIOTCS B TaOIHUIlE
«Ilepuoanueckast cucreMa xuMudeckux anemMenToB . . MenzaeneeBa» ¢ 4MCIOBBIMU
XapaKTepUCTUKaMH CTPOCHUSI aTOMOB XMMHYECKHX JIEMEHTOB (COCTaB U 3apsif sjpa, olriee
YHCII0 IEKTPOHOB U PacHpeieeHNe UX M0 IEKTPOHHBIM CII0sIM);

e KIacCU(PUIIUPOBATh XUMHUECKUE DIIEMEHTHI, HEOPTAHUUYECKUE BEIIECTBA, XUMHUECKUE PEAKIIHH
(10 YMCIly U COCTaBy y4acTBYIOIIUX B PEAKIIMU BEIIECTB, 110 TEIULIOBOMY YD EKTY);



XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOHCTBA BELIECTB PA3IMYHBIX KJIACCOB,
MOATBEP:K/1asi ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHUHM COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIIU;
IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCMMOCTHU OT UX KAUECTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX IIPEBPALIEHUH B PA3JIMYHBIX YCIOBUSIX;
BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MACChl BEIIECTB, MACCOBYIO J10JIIO
XMUMMUYECKOTO 3JIEMEHTA 110 (opMyJie COETUHEHHS], MACCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
IIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKON PEaKIUH;
IIPUMEHSTH OCHOBHBIE OTIEpPAIMH MBICIIUTEIbHOM AEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHE,
00001IeHne, CHCTEMATH3AIHIO, KIIaCCU(UKAIUIO, BBISIBJICHUE TIPUYUHHO-CIIEICTBEHHBIX CBSI3EH
— 1711 U3y4EHUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUI1, €CTECTBEHHO-HAYUYHbIE METOIbI
MO3HAHUs — Ha0JII0JIeHUE, U3MEPEHNE, MOJIEIIMPOBAHNE, IKCIIEPUMEHT (peasIbHbII U
MBICJIEHHBIN );
CJIeI0BaTh NpaBUJIaM IM0JIb30BaHMS XUMUYECKON TOCY10 1 TaOOpaTOpPHBIM 000pyI0BaHUEM, a
TaK)Ke MpaBuiiaM OOpallleHus C BEIIECTBAMU B COOTBETCTBUU C UHCTPYKLHUSMU IO BBITIOJHEHUIO
71a00PaTOPHBIX XMMUUYECKUX OIBITOB I10 MOJTYYEHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(BoZIOpOAa U KHUCIOPOJa), IPUTOTOBIIEHUIO PACTBOPOB C ONpEAEIEHHON MAaCCOBOM 0Jei
PacTBOPEHHOTO BEIECTBA, MNIAHUPOBAThH U MPOBOIUTH XUMUYECKHE SKCTIEPUMEHTHI IO
pacrno3HaBaHUIO PACTBOPOB II€JI0UEH U KUCIIOT C TOMOIUIbIO0 HHAUKATOPOB (JIAKMYC,
¢beHondranen, METUIOPAHXK U JIpyTHe).

K xoH1y 06y4yenust B 9 kjiacce npeaMeTHbIE pe3y/IbTaThl HA 6230BOM YPOBHE JOJIKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUYaAIOUINXCS YMEHHI:
pacKpbIBaTh CMBICIT OCHOBHBIX XUMUYECKUX MTOHATUN: XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTUOH, aHUOH, IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTb,
JIEKTPOOTPHUIATEIBHOCTb, CTENIEHb OKUCIICHUS, XMMUYECKash PeaklLus, XMAMHUYECKasi CBSI3b,
TEIUIOBOM A(PPEKT peaKkuu, MOJb, MOJISIPHBIA 00BEM, PaCTBOP, AIEKTPOJIUTHI, HEAIEKTPOIIUTHI,
ANIEKTPOIUTUYECKAs AUCCOLMALIMS, PEAKIIMN HOHHOTO OOMEHa, KaTaau3aTop, XUMUYECKOe
paBHOBecue, 0OpaTUMBble U HEOOPATUMBIE PEAKLIUHU, OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIE
peaKkuMu, OKMCIUTENb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJICHHE, AJUIOTPOIINS,
aM(pOTEepPHOCTb, XUMHUUYECKas! CBsI3b (KOBAJIECHTHAs!, HOHHAs, METaJUIMYECKas), KpHUCTalJIMuecKast
peéTka, KOppo3usi METaJUIOB, CIIJIaBbl, CKOPOCTh XMMUYECKON PEaKLUH, IPEIEIIbHO
nonyctumas konuentpamnus [1JIK BemecTna;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUUECKUX NOHATUN U IPUMEHSATh 3TH MOHSTUS IPU
ONMCAaHUU BEIIECTB U UX MIPEBPAILECHUI];
HCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBJIE€HUs (JOPMYII BELIECTB U ypaBHEHU I
XUMUYECKUX PEaKIIHiA;
OIpeNieNATh BAJIGHTHOCTb U CTENIEHb OKUCIIEHUS XUMUUECKUX 3JIEMEHTOB B COCIMHEHUSAX
Pa3IMYHOIO COCTaBa, MPUHA/IIEKHOCTh BEILIECTB K ONPEAEIEHHOMY KJIaCCy CO€AMHEHUH 110
¢dbopmynaM, BUA XMMHUYECKOH CBSI3U (KOBAJIEHTHAs, HOHHAsI, METAJUINYECKas) B HEOPraHMUECKUX
COEJIMHEHUSX, 3aps]l HOHA 110 XMMHUYECKOH opMyIie, XapaKkTep cpelibl B BOJAHBIX pacTBOpax
HEOPraHUYECKUX COCAVMHEHUM, TNl KPUCTAININYECKON PEIIETKN KOHKPETHOTO BELIECTBA,
packpbiBath cMbIci [leproanueckoro 3akona J[. 1. MenaeneeBa u 1eMOHCTPUPOBATH €TI0
MIOHMMAaHHeE: ONMCHIBATh U XapaKTepu30BaTh Tabnuunyto hopmy [lepuoanyeckoit cuctemMsbl
XMMUYECKUX 3JIEMEHTOB: pa3inyaTh NOHATHUS «TJaBHas MOArpymnmna (A-rpymnmna)» U «oooyHas
noarpymnna (b-rpymnmna)», mansie 1 60JbIINE TEPHO/IBI, COOTHOCUTH 0003HAUEHHSI, KOTOPbIE
UMEIOTCS B IEPUOINYECKOM TabIuIle, C YUCIOBBIMU XapaKTEPUCTHKAMH CTPOEHHS aTOMOB
XUMUYECKUX JIEMEHTOB (COCTaB U 3apsi sapa, o0l1ee YMCio IEKTPOHOB U paclpeieieHne ux
T10 JIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB 2JIEMEHTOB



U X COCMHEHUM B MpeesiaX MalIbIX MEPUOJIOB U IIABHBIX HOATPYIII ¢ YI4ETOM CTPOCHHS X
aTOMOB;

KJIaccu(UIIMPOBATh XUMUYECKHE HJIEMEHTbI, HEOPTAaHMUECKUE BEIECTBA, XUMUUECKUE PEaKIHH
(10 YMCITy U COCTaBy y4acTBYIOIIUX B PEAKIIMH BEIIECTB, 10 TEIUIOBOMY 3P PEKTY, 1O
W3MEHEHHIO CTEIICHEH OKHUCIICHUSI XUMUYECKUX HIIEMEHTOB);

XapaKTepu30BaTh (ONMUCHIBATH) OOIIME U CIICHU(PHUECKIE XUMUYECKHE CBOMCTBA IPOCTHIX U
CJIO’KHBIX BEILIECTB, OATBEPIK/1asi OMMCAHNE TIPUMEPAMH MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

COCTaBJIATH YPaBHEHUS JIEKTPOIUTHUECKON TUCCONMAIIMH KHCIIOT, IIEJIOYEH U COJICH, TIOIHBIE U
COKpaIIE€HHBIE YpaBHEHHS PEaKIfii HOHHOTO 0OMEHa, YpPaBHEHHUSI PEAKIIUH, ITOATBEPKIAIOIIIX
CYIIECTBOBAHHE T€HETHUECKON CBS3M MEXKY BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;

PacCKpBIBATh CYIIHOCTh OKUCIIUTEIEHO-BOCCTAHOBUTEBHBIX PEAKIMH MOCPEACTBOM COCTABICHUS
AIIEKTPOHHOTO OajaHca TUX PEeaKINi;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT MX CTPOEHUS, BO3MOXXHOCTH ITPOTEKAHHS
XAUMUYECKUX MPEBPALICHAN B PA3JTMYHBIX YCIOBHSX;

BBIUMCIIATH OTHOCUTEIIFHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOJTO
XAMHUYECKOTO DJIEMEHTA 110 (opMyJie COSAUHEHHS, MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE,
MIPOBOJIUTH PACUETHI TI0 YPAaBHEHUIO XUMHUYECKOH PEaKIINN;

coOroAaTh MpaBuiIa MOJIb30BaHUS XUMHUECKOH MOCy10i1 1 1a00paTopHbIM 000pYJOBaHHUEM, a
TaKXKe MpaBuiia 0OpaIIeHus ¢ BEMIECTBAMH B COOTBETCTBUU C HHCTPYKIIUSMH TIO BHITTOJTHEHHIO
71a00PaTOPHBIX XUMHUYECKUX OIBITOB IO MOJTYYEHUIO U COOUPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa ¥ yrieKucioro rasa);

IIPOBOJIUTH PEAKIMH, OATBEPKIAI0IINE KAUeCTBEHHbII COCTAaB PA3JIMUHBIX BEIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPUI-, OPOMHI-, HOUI-, KapOoHaT-, pocdaT-, CHIUKAT-,
cynb(}ar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHUS M HOHBI U3YyYE€HHBIX METAJIJIOB,
IPUCYTCTBYIOLIUE B BOJAHBIX PACTBOpPaX HEOPraHMYECKUX BEILECTB;

IIPUMEHATh OCHOBHBIE ONIEPALIUHI MBICIUTEIBHOMN JEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHUE,
0000111eH1Ee, CUCTEMATH3A1MIO, BBISIBIIEHHE IPUUMHHO-CIICICTBEHHBIX CBSA3EH — JUI U3y4EeHUs
CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUNA, ECTECTBEHHO-HAYYHbIE METObI IO3HAHUS —
Ha0Jr0/IeHNEe, U3MEPEHNE, MOAETIMPOBAHUE, SKCIEPUMEHT (PEaIbHbIM U MBICIICHHBIH).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Boaopoa. Ilonsitue o kucnorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMech. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a . p p https://m.edsoo.ru/ff0d28c8
OUYHCTKU MOBAPEHHOM COJIM)»
bubnuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U cnoXXHBIE BelleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas o a. BanentHoc
v 2 popyz JICHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust Koau4ecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHHUSIM XUMHUYECKUX Bubmmorexa [JOK
m . M https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS bubmorera [JOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHIE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e
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https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22
KHCIO0POJA (PCAKLUHH OKHCIICHIA, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxiuu, IoOHATHE O bubnuorexa [JOK
TEPMOXHUMHUYECKOM YPABHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar ${3HeI-EI/Ie(11;03 . a, CIIOCOOBI c)ero bubnmorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa bubamorera LOK
v N P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE 0 KHETOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2
Crnioco6bl nosryyeHus BOAOPOaa B bubnuoreka [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorasnpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmorexa HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brranciienuss 00EMOB ra3oB 110
34 ABHCHHIO PEaKI[UHM HAa OCHOBE 3aKOHAa bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 du3nvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHnbie
37 M HEHACKIIIIEHHBIE pacTBOPBL. MaccoBas bubmorexa HOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[Ipaktuueckast pabota Ne 5 mo Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponpHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf I10JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmmorera [TOK
y i ’ https://m.eds00.ru/00ad9474
CBOMCTBaA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
m H https://m.edso0.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX bubnmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
cOoeMHEHMI
[TepBbie MOTBITKH KIacCU(pUKAITIU
bubmuoreka [JOK
51 XAUMHAYECKUX JJIEMEHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
bubnuoreka [JOK
52 [Teproauueckas cucTeMa XUMUYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bubanoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI i

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa LHOK
https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4E€HBIN, MEIaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hornas ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenoasspHasi XMMUYECKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmmorexa [JOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC bubnnoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTtponpHas padota Ne4 o teme bubnuoreka [IOK
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«Ctpoenne atoMa. XUMHUECKasi CBA3b

https://m.edsoo.ru/00adb486

66 PesepBHeiit ypok. O600IIeHNE 1 1 bubnmoreka [JOK
CHCTeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHCTeMaTH3aIus 3HaHUH https://m.edsoo.ru/00ad9ch?2
68 PesepBHbiit ypok. O6001IEHNE U 1 bubnuorexa [JOK
cUCTEeMaTH3als 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK

. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [JOK
peariu. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @akKTOpbl, BIUAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 mucconuanmu. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHUS PEAKIIUN bubmmorexa [IOK
My peakil https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [OK
bedl . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruapoanse coaen bubmmorexa [OK
P https://m.edso0.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALINS Bubmorexa OK
p A HHATHA: https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPaX»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/I];/[-II/ILIGCIS/IG CBl(D)I\/'ICTBa Ha IIpUMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne coOnTHON KUCIIOTHI, brbmmorexa [OK
N . https://m.edsoo0.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brraucnenus o ypaBHEHUSIM
21 XMUMHUYECKUX PEaKLUi, eCIU OJUH U3 brbmmorexa [OK
https://m.edsoo0.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3uYecKre U XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 1071 BbIXOa bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U brbmmorexa [OK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero bubmorexa HOK
i YA https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubnmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAOIIEH CpeIIbl
COCIIMHEHUSIMH a30Ta
®ocdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 npu I(Zz[e gmﬂzecxie 1 XUMHYECKHE bubmmorexa [JOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npooIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 VYroJibHast KUCOTA U €€ COJn brbmmorexa LOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmmorexa [TOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
bu6moreka [IOK
40 Kpemuwuii u ero coetnHeHHS
p a https://m.edso00.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»

KontponbHas padota Ne3 no teme
. bu6mmoreka [JOK
42 «Baxueime HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCJTMHEHUS»
OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael156
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O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, brbmmorexa LOK
https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPKUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB brbamorexa [OK
https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 [enourbre MeTaMIL https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Baxneiiinme coequHEHNS KaJIbIIU bubmmorexa [OK
https://m.edsoo.ru/00ael5e8
51 O06o01enre 1 cucTeMaTru3arus
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "YKEécTKoCTh BOIABI U METOIBI €€ Eubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edsoo.ru/00aeld86
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Oxcupl, TUAPOKCHIBL U COJIN JKEJe3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cUCTEMaTH3AIUS
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
JKCIIEpUMEHTAJIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
59 .
«BaxHenme MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUH
KonTtponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemiectBa u matepuasl B bubnuoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK
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CUCTEMAaTU3alus 3HaHUI

https://m.edsoo.ru/00adb33c

68

PesepBHriit ypok. O600mIeHNE 1
CHCTEMAaTH3aIN 3HAHUH

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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YYEBHO-METOINUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI IS YYHEHUKA

Xumus. 8 knace/I'abpuensa O.C., OcrpoymoB U.I'., Cnanko C.A., AKIInoHepHOE 0OIIECTBO
, M3marenbcTBO «IIpocBenienne»;
Xumus 8§ kimace: yuebnuk O.C.I'abpuensa.-3-¢ u3j., nepepad.-M.: [lpoda, 2014.

METOANYECKHUE MATEPHUAJIbI JJII YUUTEJA

Tabpuensm, O. C. Xumusl. 8 kiacc: yueOHUK Jij1s1 00111e00pa3zoBaTeNbHbIX yupexaeHuit O.
C. I'abpuensn. -M.: poda, 2007.

Cbopruk MaTepHalIoB 0 peanu3aiy (heaeparTbHOr0 KOMIIOHEHTa TOCYIapCTBEHHOTO
cTaHjapTta obuiero ooOpaszoBaHus B 0011e00pa3oBaTeNbHbBIX yupexaeHusx Boirorpaackoi
obnactu -Bonrorpan: Yaurens, 2006.

T'abpuensn, O. C. Xumusi. 8 Ki1acc: KOHTPOJIbHBIC U TTpoBepouHbIie padoTh O. C.
lMabupuensu u ap. - M.: JIpoda, 2003.

Taopuensn, O. C. Xumus. 8 kiacc: padouas terpanpb k yueonunky O. C. 'abpuensna O. C.
lNabpuensu, A. B. Smykosa. - M.: JIpoda, 2007.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI

CETU UHTEPHET

MYHLTHMCHHﬁHBIC 06pa30BaTeJ'IBHBIe pecprLI.
http://www.chemnet.ru

Iazera «Xumus» U callT i yunutens «5 uay Ha ypok xumum» http://him.1september.ru.

Enunas xomtekuus LIOP: Tlpenmernas koiekius «Xumus» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

DneKTpoHHast OHOIHOTEKa YueOHBIX MaTepHUAIIOB 0 XMMUH Ha Tioptaie Chemnet.
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