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MNOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa 1Mo XMMHUU Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTAaBIIEHA HAa OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTEIbHOW MPOrpaMMbl OCHOBHOTO OOIIEro
obpazoBanus, npencrapieHHbx B @I'OC 00O, a Takxke Ha ocHOBE (enepanbHON pabodeit mporpaMMbl
BOCIIUTAHUS U C YUETOM KOHIICTIIIUU TPEToJaBaHusl yueOHOTro mpenMera «XuMHUs» B 00pa30BaTEIbHBIX
opranuzanusax Poccuiickor denepannu.

[TporpamMma no xumuu Ja€T MpesCTaBICHUE O LENsIX, O0IIel cTpareruu oO0ydeHus, BOCIIUTAHUS U
pa3BUTHS OO0YYalOIIMXCS CPEJICTBAMU y4yeOHOrO MpEeAMETa, YCTaHAaBIUBAET 00s3aTeNbHOE MPEAMETHOE
collepKaHue, MPeayCMaTpUBAET paclpeeliecHue ero Mo KiaccaM M CTPYKTYpHUPOBAaHHE MO pa3feiiaM H
TEMaM TMPOTPaMMbl TIO XHMHH, ONPEACNseT KOJIWYSCTBCHHBIE M KAueCTBEHHBIC XapaKTEPUCTUKHU
COJlep’KaHusl, PEKOMEHYEMYIO TOCIEA0BaTEIbHOCTh U3YUEHUS XUMHH C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKM y4eOHOro Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH oOydaromuxcs,
oTpesieNiieT BO3MOKHOCTH TpeIMeTa I peain3aluu TpeOOBaHUN K pe3ylbTaraM OCBOCHUS OCHOBHOM
00pa3oBaTeNbHONW MPOTrpaMMbl Ha YpOBHE OCHOBHOI'O OOIEro oOpa3oBaHMs, a Takke TpPeOOBaHUM K
pe3ynbrataM OOydeHHs XUMHUHM Ha YpOBHE IeJed W3ydeHHs] MpeAMeTa U OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATENIBHOMN IE€ATEILHOCTH 00YUYaIOLIETrocs 0 OCBOCHUIO YUeOHOTO COAECpKAHMUSL.

3HaHHE XUMHH CIY>KAT OCHOBOH st (DOpPMHUPOBAHHS MHPOBO33PEHHSI OOYy4aroIlerocs, ero
MPEJCTABICHUA O MAaTepHalbHOM EAWHCTBE MHpA, BAXHYIO pPOJIb HUTPalOT (HOopMHpyeMble XUMHEH
MPEJICTABICHUSI O B3aMMOIIPEBPALLICHHUSX SHEPTUU M 00 3BOJIOIUYU BEIIECTB B MPUPOJIE, O MYTAX PEIICHUS
I00ATBHBIX MPOOJIEM YCTOMYHMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPTETUICCKOM, TUIIIEBOU H
IKOJIOTHUYECKOH 0e30MmacHOCTH, MPoOIeM 3paBOOXPAHCHHUS.

H3ydyenue xummu:

CIOCOOCTBYET pealii3allid BO3MOXKHOCTEM MJIi CcaMOpa3BUTHS U (OPMHUPOBAHUSA KYJIBTYPHI
JUYHOCTH, €€ 001mel 1 QyHKIIMOHATILHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (JOPMUPOBAHNE MBIIIJICHHUS ¥ TBOPUECKUX CIIOCOOHOCTEN 00YJarOIINUXCsl, HABBIKOB
UX CaMOCTOSITENIbHON Y4eOHOU JesATENbHOCTH, JKCIEPUMEHTATbHBIX WU HCCIEAOBATEIHCKUX YMEHUH,
HEOOXOUMBIX KaK B TOBCEIHEBHOM >KU3HH, TaK U B IPO(ECCUOHATILHOM NesTeNIbHOCTH;

3HAaKOMHUT CO Crenu(UKON HAyYHOTO MBILIUICHHS], 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOIO B3IJIsa Ha
€IMHCTBO TPHUPOJIBI U YETOBEKA, SBISETCS OTBETCTBEHHBIM 3TalioM B (DOPMHUPOBAHHH €CTECTBEHHO-
HAyYHOU IPaMOTHOCTHU O0yUaIOIINXCS;

croco6cTByeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K
pUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHYECKOe 00pa30oBaHUe 00y4arOIIUXCs.

JlanHble HampaBlieHUs B OOyYEeHUH XMMHH OOCCIIEUUBAIOTCS CIIEU(UKON comepikaHus y4eOHOTO
npeaMeTa, KOTOPBIA SBISETCS MEeJarornuecky aJanTUPOBAHHBIM OTpaKEHUEM 0a30BOM HAyKU XMMHUU Ha
OTPENICIIEHHOM 3Tarle €€ Pa3BUTHA.

Kypc xumum Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHMs OpPUEHTHUPOBAH Ha OCBOEHHUE
O0yYJalOIIMMHUCS CHCTEMBI TEPBOHAYAIBHBIX MOHSATHH XWUMHH, OCHOB HEOPTaHUYECKOW XUMHUHU H
HEKOTOPBIX OTJEIIbHBIX 3HAYUMBIX TIOHATUH OPTAaHUYECKON XUMUH.

CtpyKTypa coJepkaHus MporpamMmbl 0 XUMUHU cHOpMHUpPOBaHA HA OCHOBE CUCTEMHOT0 MOJIX0a K
e€ uzyuenuro. CozepkaHue CKJIAbIBACTCS U3 CUCTEMBI MOHATUN O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U
CUCTEMBI MOHSATUI 0 XUMHUECKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHBI IO TPUHITUITY
MOCIIE0BATEIHPHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECCKHUX MPEICTABICHHUA PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YU€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHNUS;

— [lepuonuueckoro 3akona J[. . MenzaeneeBa kKak OCHOBHOTO 3aKOHA XUMUHU;

— Y4EHHS O CTPOSHUH aTOMa U XUMUYECKOU CBSI3H,

— IPEJCTaBICHUN 00 AIIEKTPOTUTUIECCKON AUCCOIUAIINH BEIIECTB B pACTBOPAX.



Teopernueckre 3HaHUS PACCMAaTPUBAIOTCS HA OCHOBE SMITMPUYECKH MOTYUYEHHBIX U OCMBICICHHBIX
(axTOB, pa3BUBAIOTCS MTOCIEA0BATEIBLHO OT OJHOTO YPOBHS K APYroMY, BHIONHSSA (PYHKIHUN OOBSICHEHUS
U [IPOTHO3UPOBAHUS CBOMICTB, CTPOCHHSI M BO3MOYKHOCTEW NMPAKTUYECKOTO NPUMEHEHUS U TOIY4YEHHUS
M3Y4aeMbIX BEIECTB.

OcBoeHHe mporpaMMbl MO XUMHH CIHOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O XUMUYECKOU
COCTABJISIOLIEH HAy4YHON KapTHUHBI MUpPA B JIOTMKE €€ CUCTEMHOMN IPUPOIBI, IEHHOCTHOIO OTHOLICHUS K
HayYHOMY 3HaHMIO U METOJ]aM TIO3HaHUs B Hayke. V3ydueHue XMMHUU IPOUCXOAUT C PUBJICUCHUEM 3HAHUI
U3 paHee M3YYCHHBIX YUeOHBIX peaMeToB: «OKpyKamui Mup», «buonorus. 5—7 kimacce» u «dusuka.
7 Kimace».

[Ipu n3yueHnn XMMHUU TPOUCXOIUT (POPMUPOBAHKE 3HAHUI OCHOB XUMHUYECKOW HAyKH Kak 001acTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUYECKOM EATENbHOCTH YEJI0BEKA U KaK OJHOTO M3 KOMIIOHEHTOB
MUPOBOH KyJIbTYpbI. 3a/1a4a y4eOHOr0 MpeAMeTa COCTOUT B (GOPMUPOBAHUH CUCTEMbI XUMHUUECKUX 3HAHUH
— BaXHEWIMUX (PAKTOB, MOHATHN, 3aKOHOB M TEOPETUUYCCKUX ITOJOKEHUM, MOCTYIMHBIX O0O0O0OIICHUMN
MHUPOBO33PEHUYECKOTO XapakTepa, SA3blKa HAyKH, B NPUOOIICHWM K HAYYHBIM METOJaM IO3HaHWS NpPHU
W3YYCHUU BEIIECTB U XUMUUYECKUX pEaKluid, B JOPMHUPOBAHUY U PA3BUTUH IMO3HABATEIHHBIX YMEHUIN U UX
MPUMEHEHUU B Y4eOHO-TT03HABATEIbHONU U yUeOHO-HUCCIIEeI0BATENbCKON eI TEIbHOCTH, OCBOCHUH MPaBUII
06e30macHOTO 00paIeHus C BEIIECTBAMHU B ITIOBCETHEBHOM JKU3HHU.

[Ipu u3yyeHNH XMMUU Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs BaXXHOE 3HAUCHHE MpUOOpenn
TaKue LeJH, KaK:

— (dopMUpOBaHHE WHTEUIEKTYaJIbHO PAa3BUTOW JMYHOCTH, TOTOBOM K CcamM000pa3oBaHUIO,
COTPYIHUYECTBY, CaMOCTOSATEIbHOMY MPHUHITHIO pPEIIEHUH, CIIOCOOHOW ananTUpoBaThCsi K OBICTPO
MEHSIFOIMMCSI YCIIOBHSIM KH3HH;

— HaNpaBJIEHHOCTh 00YUEHUS Ha CHCTEMAaTUYeCcKOoe MPHOOIIEHHE 00YJaIOUINXCS K CAMOCTOSITEIbHON
MO3HABATEIIbHON JIeATENbHOCTH, HAYYHBIM METOJIaM MO3HaHUs, (GOPMUPYIOIIUM MOTHUBALIUIO U PA3BUTHE
CIIOCOOHOCTEH K XUMUU;

— obecrieyeHre yCIOBHA, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yUYAIOIITMICS OTIBITa PA3HOOOpa3HOH
NeSITeIbHOCTH, MTO3HAHUS U CaMOIO3HAHUS, KIIOUEBBIX HABBIKOB (KITFOUEBBIX KOMIIETEHIIHI), MMEIOLIIX
YHHUBEpPCaIbHOE 3HAYEHUE JIJISl Pa3INYHBIX BUJIOB AEATEIbHOCTH;

— ¢dopmupoBanue oOmel (HyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM YHCIIE
YMEHUH OOBSICHATH U OLIEHUBATD SIBIICHUS OKPYXKAIOIEro MUPA, UCIIOJIb3YS 3HAHUS U OMBIT, TOJy4EeHHbIC
OpYU M3YYEHUU XUMHHU, MPUMEHATh UX TPU PELICHUH NMPOoOJIeM B TOBCEAHEBHOM >KU3HU M TPYIOBOM
NEeSITEIbHOCTH;

— (dopmupoBaHre y O0OyYarOmMXCS TyMaHUCTUYECKHX OTHOILIEHUH, MOHMMaHUS LEHHOCTU
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKU SKOJIOTUYECKH IIeJIECOO0Pa3HOTO MOBEJACHUS B OBITY U TPYIOBOM
JEATENIBHOCTH B LIEISIX COXPAHEHMSI CBOETO 3[J0POBBS M OKPY’KAIOLIEH IIPUPOTHON Cpenbl;

— pa3BUTHE MOTHBAIMU K OOYyYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOIIO M CAMOBOCIHMTAHUIO Ha
OCHOBE YCBOCHHUS OOIIEYEIOBEYECKMX ILIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mpoduisa u
HaNpaBJICHHOCTH JaJIbHEHIIEr0 00yYeHHUS.

OOmiee YUCIO YACOB, OTBENEHHBIX ISl HM3y4YCHHS XHUMHHM Ha YpPOBHE OCHOBHOTO OOIIEro
obOpasoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68 gacos (2
yaca B HEJIEIIO).



COJEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHaya/ibHbIE XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Posib XMMHUM B )KM3HU 4elOBeKa. XMMHs B CUCTEME HayK. Tena M BelIecTBa.
®dusnueckue CBOMCTBA BeHIeCTB. ArperaTHoe COCTOsiHUE BemiecTB. [IOHSATHE O MeTolax MO3HaHUs B
xumun. Yucteie BemecTBa u cMecu. CriocoObl pa3aeneHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XMUMHYECKHE 3JIeMEHThl. CUMBOJIBI XMMHUYECKUX 3J€MEHTOB. [IpocTeie n
CJIOKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHHE.

Xumuyeckast popmyina. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH MTOCTOSHCTBA COCTaBa
BemecTB. OTHOcUTENbHAss aroMHas Macca. OTHOcUTENbHAsh MOJEKYJsipHas Macca. MaccoBast H0Js
XUMHUYECKOTO IJIEMEHTA B COCIUHEHHH.

KonuuectBo BemectBa. Monbs. MonsipHas macca. B3anMOCBsSI3p KOJMYECTBa, MAacChl M 4HCIIA
CTPYKTYPHBIX €IHHHII BemecTBa. Pacu€Tel mo GpopmynamMm XUMHUYIECKUX COSTUHEHUH.

®u3nyecKue U XUMHUUYECKUE SIBIIEHUSA. XMUMHUECKas peaklus U €€ NpU3HaKu. 3aKOH COXpaHEHUs
Macchl BellecTB. XHUMHUUecKkHe ypaBHeHusa. Kiaccuduxamuss XUMUYECKHX peakiuil (coequHeHwUs,
pa3lioKEeHUs, 3aMEIICHUsI, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO ¢ XMMHUYECKOH NOCYI01, paBUIaMu paboThl B 1abopaTopuu U mpuéMamu oOpaieHus
¢ nabopaTopHbIM OOOpyIOBaHHWEM, HW3yY€HHE W OINHUCAaHHE (PU3UUYECKHX CBOWCTB 0Opa3lioB
HEOpPraHMYECKUX BelIecTB, HaOI0eHe pu3nyecKuX (T1aBJIeHe BOCKa, TastHUE JIbJIa, paCTUPaHKe caxapa
B CTYyNKE, KUTIEHUE M KOHJIEHCAIUS BOJBI) MU XUMHUYECKHX (TOPEHHE CBEYH, MPOKATMBAHHE METHOM
MPOBOJIOKH, B3aWMOJICHCTBHE MeJa C KHUCIIOTOW) SIBJICHHM, HAOJIOJEHHWE W OIMCAaHUE TPU3HAKOB
MPOTEKaHUs XUMUYECKUX PEaKIUil (pa3fiokeHne caxapa, B3auMOJICHCTBUE CEPHON KUCIOTHI C XJIOPUIOM
Oapusi, paznoxxenue runpokcuaa meau (1) mpu HarpeBaHuu, B3aMMOJICHCTBUE JKeJie3a C PaCTBOPOM COJIH
menu (I1), nzydenue crnocob0B pa3zieneHus: cMeceii: ¢ IOMOIIBI0 MarHuTa, (UIBTPOBAaHUE, BBITAPUBAHMUE,
TUCTHILISAIMS, XpoMmaTorpadus, TpOBeIeHHE OYHUCTKH IMOBAPEHHOW COJIM, HAOIIOJACHHE W OIMHUCAHHE
pe3yabTaTOB NPOBEICHHUS OIbITa, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MAaCChl, CO3JaHUE MOJeiei
MOJIEKYJI (IIIapOCTEP>KHEBBIX ).

Baskneiilue npeacTaBUTe I HEOPraHUYECKHX BellecTB

Bo3ayx — cMech razoB. CoctaB Boznyxa. Kucnopos — anemMeHT u npocTtoe BeniecTBo. Haxoxenue
KHCJIOpOJia B MPUPOJE, GU3NUYECKUE U XUMHUECKHe cBOMCTBA (peakiuu ropenus). Oxcusl. [Ipumenenue
kuciaopona. CrocoObl MOTy4YeHHUs KHUCIOpoJa B JIabOpaTOpUU U MpOMBIIIIeHHOCTH. Kpyroopot
Kucnopoa B mpupojie. O30H — aluioTpornHas MoupUKaIUs KHCIOPO/Ia.

TennoBoii 3 PeKT XUMUYECKOI peakliuy, TS PMOXUMHUECKUE YPAaBHEHHUS, K30~ U SHIOTEPMHUYECKHUE
peakuuu. TOmIMBO: yroib U MeTaH. 3arpsa3HeHe BO3yXa, YCUJIEHHE MapHUKOBOTo 3 dekTa, pa3pylieHne
030HOBOTO CJIOSI.

Bonopon — snemeHT m mpocToe BemecTBO. HaxoxaeHue Boaopoaa B MpHUpoAe, (U3NYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CITIOCOOBI oNyueHusl. KucioTel 1 comu.

Moutsipablii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHUSIM.

®dusnyeckue cBoiicTBa Bosbl. Bona kak pactBoputenb. PacTBopsl. HackllieHHBIE M HEHACKIIIICHHBIE
pacTtBOpbl. PacTBOpHMOCTB BEIECTB B BOJE. MaccoBast 10J1sl BEMIECTBA B paCTBOpPE. XMMUUYECKUE CBOKMCTBA
BoAbl. OcHOBaHMs. Poib pacTBOpOB B MpUpOAE U B KU3HU uejoBeka. KpyroBopoT Bojabl B MpPUPOJE.
3arpsi3HeHue TPUPOAHBIX BoA. OXpaHa U OYMCTKA PUPOIHBIX BOI.

Knaccudukanmst  Heopranmueckmx  coemuHenuit.  Oxcuppl.  Kiaccudukammss — oKCHIOB:
coneoOpa3yrolre (OCHOBHEIE, KUCIOTHBIC, aM(DOTEpHEIE) 1 HeconeoOpasyronue. HoMeHkIaTypa OKCHIIOB.
Dur3nyecKue 1 XUMUYECKHUE CBOMCTBA OKCUIOB. [lonydeHne okcuaos.



OcHoBanus. Knaccudukarus ocHOBaHWM: MIETOYM W HEPACTBOPHMBIC OCHOBaHUs. HoMeHKkIaTypa
OCHOBaHUH. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OCHOBAaHUMU. [lonmydeHne ocHOBaHU.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinor. @u3ndeckue 1 XUMHUYECKHE CBOHCTBA
kucnot. P aktuBHoctu metaiuioB H. H. bekerosa. [lonyyenue Kucior.

Conu. Homenkiarypa coneit. @u3ndeckre 1 XMMUYECKUe CBOMCTBA coeil. [Tonmyuenue coseid.

I'enernueckas cBsA3b MEKIY KilacCaMH HEOPTaHUYECKUX COEIMHEHUM.

Xumuueckuii IKCnepumMeHm:

KayeCTBEHHOE OIpe/ieJIeHHe COJIepKaHusl KHUCIOpoJa B BO3AyXe, IMOJIyYeHHE, coOupaHue,
pacrno3HaBaHUe U U3yUYEHUE CBOWCTB KHUCIOPO/1a, HAOII0IeHHE B3aUMOICHCTBUS BELIECTB C KUCIOPOJIOM U
yCIIOBHUS BO3HMKHOBEHHUS M IpEKpallleHHs] ropeHus (1oxkapa), 03HaKOMJICHHE ¢ oOpas3laMu OKCHJIOB U
OTKCaHHE UX CBOMCTB, OJy4YeHHE, COOMpaHue, paclio3HaBaHUE U U3y4eHHE CBOWCTB BOAOPOAa (TopeHue),
B3auMojieiicTBue Bojgopona ¢ okcugoMm menu (1) (BO3MOXHO HCMOIB30BaHUE BHUIACOMATEPUATIOB),
HaOMoZiIeHue 0o0pas3lloB BEIIECTB KOJUYECTBOM 1 MOJIb, HMCCIEIOBAaHHUE OCOOCHHOCTEH pacTBOPEHUS
BEIIECTB C PA3JIMYHON PACTBOPUMOCTBIO, IIPUTOTOBIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM JOJIEH
pPacTBOPEHHOTO BEIIECTBA, B3aMMOACWCTBUE BOIBI C METAIaMHU (HAaTpHEM W KaibLieM) (BO3MOXHO
UCIIOJIb30BaHUE BUEOMATEPHUATIOB), HCCIEIOBaHUE OOpPa3I0B HEOPraHMYECKHX BEUIECTB Pa3IUYHBIX
KJIaCCOB, HAOJIIOJIEHNE U3MEHEHUs OKPAacKu MHAWKATOPOB B PAacTBOpaxX KHUCIOT M ILEI0Yel, h3ydeHHe
B3auMmojieiictBua okcuna meau (1) ¢ pacTBopoM cepHON KHUCIOTHI, KUCIOT C METaJUIaMH, peakiuil
HEUTpaau3aluy, IOJIyYeHUE HEPACTBOPUMBIX OCHOBAHHWI, BBITECHEHHE OJHOTO MeTajjla JPYruM H3
pacTBopa COJM, pelIeHUE 3KCIEPUMEHTANIbHBIX 3aJad Mo Teme «BaxHeimne Kiacchl HEOPraHM4eCKUX
COCTUHEHUINY.

Ilepuoaguyecknit 3axkoH u Ilepuoamyeckass cucremMa Xxumudeckux diaemenros JI. H.
Menpesneesa. CtpoeHue aToMoB. XuMu4yeckasi CcBfi3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHBIE
peakuumn

[lepBble MOMBITKH KiIacCU(PUKAIMN XUMHYECKHX 3JieMeHTOB. [loHsTHE O Trpynmax CXOIHBIX
3JIEMEHTOB (ILEI0YHBIE U IIET0YHO3EMENbHbIE METaUIbI, TaJOr'€Hbl, HHEPTHBIE ra3bl). DJIE€MEHThI, KOTOpbIE
00pa3yloT aMm(poTepHbIE OKCUBI U THAPOKCUIBI.

[lepuonnueckuii 3akoH. Ilepuonuueckas cucrema xumuueckux snemeHtoB [[. M. Menneneena.
Kopotkonepuoanas u mjmmHHONIEpUOaHAs GopMbl [leproanyeckoit CUCTEMbI XUMHUECKUX 371eMEHTOB /I,
N. Menneneesa. Ilepuoasl u rpymnmnsl. @U3MYECKUN CMBICT MOPSAKOBOIO HOMEpAa, HOMEPOB IEPUOJA U
TPYIIIIBI 3JIEMEHTA.

Ctpoenune atomoB. CocTaB atoMHbIX sifep. M3orombl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
00oouek atoMoB mepBbIX 20 XuMHUYecKux neMeHToB [lepuommyeckoit cuctemsr J[. . Menneneena.
XapakTepuCTUKa XUMUYECKOIO 3JIEMEHTa 10 ero mnojoxeHuto B Ilepumommueckoin cucreme /[l H.
Meneneesa.

3aKOHOMEPHOCTH HW3MEHEHUs paJuyca aTOMOB XHMHMUYECKHX JJEMEHTOB, METALUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U IEPUOJAM.

3nauenue [lepmonuueckoro 3akoHa u Ilepuoanyeckoil CUCTEMbI XUMUYECKHUX 3JIEMEHTOB s
pa3BuTus Hayku U npakTtuku. J[. . MenaeneeB — yd€HbIN U TpaXXAaHUH.

Xumuyeckasi cBsi3b. KoBanmeHTHasi (mosispHasi U HEMOJSPHAas) CBSA3b. DIEKTPOOTPULIATENIBHOCTH
XUMUYECKUX AJ1eMEeHTOB. MIOHHas CBA3b.

Crenenp oxucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. lIporecchl OkuCIEHUS WU
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumeHm:

U3ydeHue oOpas3IOB BEILIECTB METAUIOB M HEMETAJJIOB, B3aMMOJCHCTBUE THMAPOKCUAA IUHKA C
pacTBOpaMu KHUCJIOT M IIEN0YeH, IPOBEAEHUE OIBITOB, WLIIOCTPUPYIOIIUX NPUMEPBl OKUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX pEaKLUil (TOpEHUE, peaKLUU pPa3yIoKEeHNs, COETUHEHMS).



Meostcnpeomemmnuwie ceasu

Peanuzanusi MeXIpeaAMETHBIX CBSI3€M MPU U3YYEHUU XUMHUHU B § KJIACCE OCYILIECTBISIETCS 4epe3
UCIIOJIb30BaHUE KaK OOIIUX €CTECTBCHHO-HAYYHBIX MOHITHIA, TaK U MOHSATHH, SIBISIONINXCS CUCTEMHBIMH
JUTSL OTAETBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO 1IHUKIIA.

OO61re ecTeCTBEHHO-HAYYHbIE MOHATHS: HAYYHbIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHATIU3, CUHTE3,
KJIacCU(UKALUs, TEPUOAUIHOCTD, HAOIIOJIEHUE, YKCIIEPUMEHT, MOICIHUPOBAHUE, M3MEPEHHE, MOJICb,
SIBJICHUE.

®uzukKa: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU, U30TOMbI, PaJOAKTUBHOCTD,
MOJIEKYJa, AJIEKTPUYECKUN 3apsi, BEIIeCTBO, Telo, 00BEM, arperaTHoe COCTOSHHME BEIECTBa, Tas,
buznUYeCcCKre BEIMYUHBI, €IMHULIBI H3MEPEHUS, KOCMOC, TIaHETHI, 3BE3/1b1, COIHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, rumpocdepa, MUHEpadbl, TOPHBIE TMOPOJBI, TMOJE3HBIE HCKOIAeMBbIE,
TOIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemrecTBo M XMMH4YeCKasi peaKkIus

[lepuonnueckuii 3akoH. Ilepuoguueckas cucrema xumuueckux snemeHToB [[. M. Menneneena.
CtpoeHue atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB XMMHUYECKHX JJIEMEHTOB IEPBBIX TPEX
NEpPUOJIOB, Kallusl, KajdblUd M HMX COEAMHEHUM B COOTBETCTBUM C TIOJIO)KEHHUEM JJIEMEHTOB B
[Tepuoanueckoii cucremMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BellecTBa: BUAbBI XUMHYECKON CBSI3U. THIBI KPUCTAUIMYECKUX PEUIETOK, 3aBUCUMOCTD
CBOICTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUYECKOU CBA3H.

Knaccudpukanuss 1 HOMEHKIATypa HEOPraHMYEeCKHX BEIIECTB. XUMHUYECKHE CBONCTBA BEIIECTB,
OTHOCSIIIIUXCS K PA3JIMYHBIM KJIACCaM HEOPTraHUYECKUX COSAMHEHUMN, TEHETUYECKasl CBSI3b HEOPTaHUUECKHUX
BEIIIECTB.

Knaccudukanus XuMHUYECKHMX peakUuil IO pa3jiMyHbIM MpHU3HAKaM (110 YHUCIY U COCTaBy
YYaCTBYIONIMX B PEaKIMHU BEIIECTB, MO TEIIOBOMY 3(PQeKTy, MO M3MEHEHHUIO CTEICHEW OKUCICHHUS
XUMHUYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, MO YYACTHIO KaTanau3aTopa). DK30- M JHIOTEPMHUYECKHE
peakuuu, TepMOXUMUYECKUE YPaBHEHUSI.

[TonsiTue o ckopocTr XxuMu4eckoit peakuuu. [lonsaTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakiusix. [loHsTHe O TOMOTEHHBIX M rereporeHHbiX peakuusx. llonstue o karanuze. Ilonstue o
XUMHUYECKOM paBHOBeCHHU. DaKTOPHI, BIMSIONIME HA CKOPOCTb XMUMHUYECKON pEeaklMH W TMOJOKEHHE
XUMHYECKOT'O PAaBHOBECHS.

OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE  pEaKLMU,  JJEKTPOHHBIM  OajdaHc  OKHCIUTENIbHO-
BOCCTAHOBUTEIbHOMN peakuuu. CoCTaBlIeHUE YPABHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN C
UCIIOJIb30BaHNUEM METOJIa SJICKTPOHHOTO OanaHca.

Teopust 3EKTPOJIUTHUECKON AUCCOLMALIMNA. DIEKTPOJIUTHI U HEIIEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AucCOIMAlMK BEIIECTB C Pa3IMYHbIMU BUAAMU XUMUYECKOU CB3U. CTeneHb AMCCOIMAIINH.
CunpHBIC U CITa0BIC DIIEKTPOIIUTHI.

Peakumu uoHHOTO OOMEHa. YCIOBHS MpPOTEKaHHWs pPEaKIMid HOHHOTO OOMEHa, IIOJIHBIE |
COKpaIllEHHbIE HWOHHBIC YpaBHEHUs peakuuil. CBOWCTBA KHUCIOT, OCHOBAaHMH U COJIEM B CBETE
MIPEACTABICHUN 00 SJEKTPONUTUYECKON nuccormainui. KadecTBeHHBbIE peakiuu Ha WOHBL. [loHsATHe o
TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumMeHm:

03HAKOMJICHHE C MOJIEISIMU KPUCTAIMUYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAIIOB U
HeMeTauioB (rpaduTa W amMasa), CIOKHBIX BEIIECTB (XJIOpHIa HATPHs), MCCICIOBAHWE 3aBUCUMOCTH
CKOPOCTHM  XMMHYECKOW pEakIuu OT  BO3JACHCTBHS  Pa3NUYHBIX  (DAKTOPOB,  HCCIICOBAHHE
AIIEKTPOTPOBOTHOCTH PACTBOPOB BEMIECTB, MPOIIECCa JUCCOIUAINH KUCIIOT, IEI04YeH U coeid (BO3MOKHO



UCIIOJIb30BaHUE BHJIEO MAaTEpUajoB), NMPOBEIECHUE OIBITOB, WUTIOCTPUPYIOUIMX MPU3HAKU MPOTEKAHUS
peakuuii wOHHOrO oOMeHa (0Opa3oBaHME OcCajKa, BBIICTICHHE Ta3a, OOpa30BaHHWE BOJbI), OMBITOB,
WUTIOCTPUPYIOIIUX  NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX — peakiuil (ropeHue, peakuuu
pa3loKeHusl, COENIMHEHHUs), PAcClO3HABAHME HEOPTaHWYECKUX BEUIECTB C IOMOIIBI0 KayeCTBEHHBIX
peakuuii Ha MOHBI, pellIeHUe SKCIIePUMEHTANbHbIX 3a/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OOmast xapakTepucTuka ramoreHoB. OCOOCHHOCTH CTPOCHHMS aTOMOB, XapaKTEpHBIE CTENEHU
okucnenus. CTpoeHue u GU3NIECKUE CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha
npuMepe xjopa (B3aMMOJIEHCTBHE ¢ METaUIaMH, HEMETaJlJIaMH, IIejiodamMu). XjopoBogopoa. ComsiHas
KHMCJIOTA, XMMHUYECKHE CBOWCTBA, IOJy4YeHUE, NpUMEHeHue. JlelcTBUE XJopa U XJIOPOBOAOPOAA Ha
OpraHM3M 4YejoBeka. BakHelne XJI0puabl U UX HAXO0KJIEHHUE B IPUPOJE.

O6mas xapakTepuctuka meMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbBIS
crenenn okucieHusa. CTpoeHue U (pU3MUecCKHe CBOMCTBA MPOCTBHIX BELIECTB — KHUCIOPOJAa U CEphbI.
AnnoTpornHsie MOAU(PUKALIMN KUCIOPOIa U cepbl. XUMHUECKUE cBOICTBa cepbl. CepoBOIOPOI, CTPOCHHE,
¢u3nueckrue 1 XUMHUECKue cBOoicTBa. OKCHIBI cepbl KaK MPECTaBUTENN KUCIOTHBIX OKCHIOB. CepHast
KHUCTIOTa, (U3MYECKUe M XHMHYECKHe CBoWcTBa (00IIME Kak TMpeAcTaBUTENs Kiacca KUCIOT H
cnenuduyeckue). XuMUYECKHE pPEaklMH, JeKallie B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOIy4eHHUs
cepHOll kucnoThl. IIpuMenenue cepHoil kuciaoTel. Coau CEpHOM KMCIOTHI, KAUECTBEHHAs peaklys Ha
cynbdar-uoH. Haxoxxnenue cepbl ¥ €€ cCoeIMHEHUH B pUpojie. XUMUYECKOE 3arpsi3HEHHE OKpYXKaroIei
Cpelbl COCAMHEHUSIMH cepbl (KUCIOTHBIE NOXKIHU, 3arps3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
PEeIOTBPALICHUS.

OO0mas xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHHS aTOMOB, XapaKTEpHbIE
CTETIEHU OKHUCIIEHHUsS. A30T, paclpoCTpaHEHHE B MpHUpoae, (U3NYECKUEe M XUMHUYECKHE CBOICTBa.
KpyroBopor aszora B mpupoae. AMMHAK, €ro (U3MUYECKHE M XUMHUYECKHE CBOMCTBA, TOJYYCHHE H
npuMmenenrne. Colnu aMMOHUS, UX (U3NYECKHME U XMMHUYECKHE CBOMCTBa, MpuMeHeHue. KadecTBeHHast
peakisi Ha MOHbI aMMOHUS. A30THasl KUCIOTa, €€ MOoJydeHue, (PU3NUecKue M XUMHUYECKHE CBOICTBa
(oOme Kak MpencTaBUTENs Kiacca KUCIOT M crneuupuyeckue). Mcnoab3oBaHue HUTPATOB M COJEH
aMMOHHSI B KauecTBE MHHEpalIbHBIX YA0OpeHui. XHUMHUECKOoe 3arps3HEHHE OKpY)KAIoIIeH Cpelsl
COCIMHEHUSIMU a30Ta (KUCJIOTHBIE JOXAU, 3arps3HEHHE BO3ayxa, MOYBBI M BOAOEMOB). Docdop,
atoTponHsle Moaudukanun (ocdopa, ¢pusndeckue u xumuyeckue cpoiictBa. Okeun docdopa (V) u
docdopHas kucnora, Gpuuvdeckrue U XMMHUYECKHE CBOICTBa, moiydeHue. Mcmonp3zoBanue ¢ocdaror B
KayecTBe MUHEPAIbHBIX Y100pEHUH.

OO6mas xapakTepuctuka meMeHToB |V A-rpynmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbBIC
CTETIEHU OKHUCIICHUs. YTIEpOJ, aJUIOTPOIHbIE MOAU(HUKAIIMN, PACIPOCTPaHEHHE B IPUPOJE, PU3UIECKUE
U XUMUYecKkue cBoiictBa. Ancopbuums. KpyroBopor yriepoma B mpupoge. OKcuUIbl yriepoaa, HX
duznyeckue U XMMHYECKHE CBOICTBa, ACMCTBHE HAa JKUBBIE OPraHU3MBbI, MOJyY€HHE M MPUMEHEHHE.
DKOJIOTHYECKHE MPOOJIeMBI, CBA3aHHBbIE ¢ OKcuaoM yrieponaa (1V), rumoresa riao0ambHOTO MOTEIICHUS
KJIMMaTa, TapHUKOBBIN 3P (eKT. YToNbHas KUCIOTa U e€ CONH, UX (PU3NYEeCKHe U XUMHUYECKUEe CBOMCTBRA,
nojy4deHue u npuMeHeHue. KagectBeHHast peakuusi Ha KapOoHaT-MOHBL. Vcmonbp3oBaHue kapOOHATOB B
OBITY, MEAUIIMHE, TPOMBIIIIIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHbIe MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHHUAX yriepoja (MeTaH,
3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TJIMLEPHH, YKCYCHas KUc0Ta). IIpupoHble HCTOUHUKH YIIEBOIOPOAOB
(yromp, mpUpOAHBIA Ta3, HePTh), MPOAYKTHl HX TNepepadoTku (OeH3WH), MX poOJib B OBITY H
MPOMBINUIEHHOCTH. [ToHsITHE 0 OMONIOrMYECKH Ba)KHBIX BEIIECTBAX: XKUpPax, Oelikax, yrieBoJax — U UX
pOJIK B )KM3HU YeoBeka. MaTepuaabHOE €MHCTBO OPraHMYECKUX U HEOPraHMYECKUX COCTUHEHUI.

Kpemuuii, ero ¢usnueckue u XMMHUYECKHE CBOMCTBaA, MOiydeHHEe U NpumeHeHne. CoeanHeHUs
KpemHus B ipupoae. O6iue npeacrasicaus 06 okcuae kpemuus (1V) u kpemuneBoit kucinote. CHITMKATHI,



UX HCIONb30BaHHE B OBbITY, B MPOMBINUICHHOCTH. BaxkHellne CTpouTeNbHbIE MaTepHalibl: KepaMuKa,
CTEKJIO, ILIeMEHT, OeToH, jkene300eToH. I[IpobneMbl 0e30macHOr0 MCIOJIb30BAaHUS CTPOUTEIBHBIX
MaTepUasoB B NOBCEAHEBHON KU3HU.

Xumuueckuii IKCnepumMeHm:

u3ydyeHue oOpa3loB HEOPraHWYEeCKUX BEIIECTB, CBOWCTB COJISHOM KHUCIIOTBL, IPOBEICHHE
KAueCTBCHHBIX pEaKIMi Ha XJIOPUA-UOHBI W HAOMIOJEHUE TMPU3HAKOB HUX MPOTEKAHUS, OMBITHI,
oTpaxkaromue (U3NYeCKHe W XHMHUYECKHE CBOWCTBA TaJOTEHOB M HUX COCIWHEHHHA (BO3MOXKHO
WCIIOJIb30BAaHUE  BUJIEOMATEPHUATIOB), O3HAKOMJICHHE ¢ oOpasmamMu  XJOPUIOB  (TAJIOTCHHUIOB),
O3HAaKOMJIEHHE ¢ o0pa3lamu cepbl U e€ COeAMHEHHUSIMH (BO3MOXHO HCIOJIb30BaHNE BUICOMATEPHAIIOB),
HaOJroieHne mporecca OOyIraMBaHMUS caxapa IMOjA JCHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI,
U3y4eHHEe XUMHUECKUX CBOMCTB pa30aBIeHHOI CepHON KUCIIOTHI, POBECHHE KAYeCTBEHHON PeaKIny Ha
cynb(haT-1uoH 1 HabJI0IeHNe TpU3HaKa e€ MpoTeKaHusl, 03HaKOMJIEHUE ¢ PU3NYECKUMH CBOIICTBaMH a30Ta,
dochopa m uUX coenMHEHHI (BO3MOXHO HCIOJH30BaHUE BHJICOMATEpPHAIIOB), 0Opa3llaMH a30THBIX M
docdopHBIX ymoOpeHui, modydeHHe, COOMpaHHe, pPACMO3HABAaHWE WM HW3YYCHHE CBOWCTB aMMHUaKa,
NpOBE/IEHUE KayeCTBEHHBIX PEAKIMH Ha MOH aMMOHHUS U (ochaT-HOH M H3yueHHE NPU3HAKOB HX
MPOTEKaHUs, B3aUMOJICMCTBHE KOHIIEHTPUPOBAHHOM Aa30THOM KHCIOTBI C MeEIbI0 (BO3MOXKHO
UCIIOJIb30BaHNE BUJECOMATEPHUAIOB), W3YYEHHE MOJENIel KPUCTANTMYECKUX PEemIETOK aiamasa, rpadura,
¢yepena, 03HAKOMIJIEHHE C TIPOIIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM H
YCTPOMCTBOM IPOTHBOrasa, MoJydeHue, coOupaHue, paclio3HaBaHUE U U3yYEHHE CBOMCTB YIJIEKHUCIOTO
ra3a, IpoBeJeHHE KAaYeCTBEHHBIX pEaklUii Ha KapOOHAT W CUJIMKAT-UOHBl M H3y4yEHUE MPU3HAKOB HUX
NPOTEKaHUs,  O3HAKOMJIEHHE ¢  NPOAYKIMEM  CWJIMKAaTHOM  MPOMBINIJIEHHOCTH,  pELIECHUE
HKCIIEPUMEHTANIbHBIX 3a/a4 10 Teme «BaxkHele HeMeTaubl U UX COSAUHEHUS».

MeTta/ibl M UX COeUHEHUSI

OO0mas XxapakTepUCTUKa XMUMHUYECKHUX AJIEMEHTOB — META/NIOB Ha OCHOBAHMM HUX IIOJIOKEHUS B
[lepuoauueckoil cucreme xumuuyeckux snemeHToB [[. M. MenneneeBa u crpoenust atomoB. CtpoeHue
MeTaJIJI0B. MeTayuinueckas CBsI3b U MeTaJJINYeCKasi KpUCTANINYecKas peIETKa. DJIEKTPOXUMUYECKUH Psifl
HanpspKeHUH MeTauioB. Pusnueckre U XUMHUYECKUE CBOWCTBa MeTaiioB. O0mue crnocoObl MomydeHust
MmeTaisioB. [loHsTHE 0 KOPPO3UHK METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT Koppo3uu. CruiaBsl (CTalb,
YyT'yH, TIOPATIOMUHUN, OpOH3a) U UX PUMEHEHHE B OBITY U MPOMBIIIIICHHOCTH.

[[{erounble MeTaiuibl: MoJIOkKeHUE B Ilepuoguueckoil cucreMe XUMHUYECKHX dieMeHToB [[. M.
MemneneeBa, CTpO€HHE UX aTOMOB, HaAXOXAECHUE B mpuponae. Puznyeckre 1 XUMUYECKHE CBOWCTBA (Ha
npuMepe HaTpus U Kanus). OKCUIbI U THAPOKCHUIBI HAaTpHs U Kanus. [[puMeHeHne MeI0YHbIX METaIIOB U
UX COCOUHEHUMN.

[[lenoyHo3eMeNbHBIE METAJUIBI MAarHMi W KalblLMil: ToNokeHue B llepuoanueckon cucreme
xuMHudeckux 3yemeHToB . 1. MenneneeBa, CTpoeHHE UX aTOMOB, HaX0XKJIEHUE B IIpupojac. Pusndeckue
U XMMHYECKHE CBOWCTBA MarHus U Kanblusl. Baxkueiiue coeuHeHus Kanblus (OKCUI, TUIPOKCU, COIIH).
JKécTtkocTh BOJIBI M CTIOCOOBI €€ YCTpaHEHHS.

Amomunuii: nonoxenue B [lepuonnueckoi cucreMe xumuueckux snemeHToB J[. . Menpeneena,
CTpOEHHUE aTOMa, HaXOXKAeHuE B pupoje. Puznyeckre 1 XUMHUUECKUE CBONCTBA allOMUHMS. AMpoTepHBIE
CBOMCTBA OKCH/Ia U TUAPOKCH/IA ATFOMUHMUS.

Kenezo: nonoxenue B I[lepronnueckoit cucreme xumuueckux snemeHToB [[. M. MeHneneena,
CTpPOCHHME aToMa, HaxXxOKJIeHUue B npupone. PU3MUECKHME M XUMHUYECKHE CBOWcTBa Xkene3a. OKCHUbI,
rugpokcubl u conu xenesa (1) u sxenesa (1), ux cocras, cBoiCTBa U MOTyYEHUE.

Xumuueckuii IKCnepumeHm:

O3HAaKOMJICHHE C oOpa3laMu METalIOB M CIUIaBOB, MX (U3NYECKUMHU CBONCTBAMH, H3Yy4YECHHE
pe3yabTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIIOJB30BaHME BHEOMATEPHATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCHAA KaJbIMsl M HATPUA C BOAOH (BO3MOXKHO MCIOJb30BaHME BUEOMATEPHAJIOB),



UCCJIEJOBAaHUE CBOMCTB JKECTKOM BOJIBI, IIpollecca TOpPEHHUs Kele3a B KUCIopoje (BO3MOXKHO
WCIIOJIb30BaHNE BUCOMATEPHAIIOB), TPU3HAKOB MPOTEKAHNS KAUECTBEHHBIX PEAKIIMi Ha MOHBI: MarHus,
KaJbIusl, allOMUHUS, WHKA, xene3a (1) u xxenesa (111), menu (1), HaGnroneHre U onMcaHre MPOIECCOB
OKpalllMBaHUs [JIAMEHU HOHAMU HATpPUsL, KaJIKs U KaJbLKs (BO3MO>KHO HCIIOJIb30BaHNE BUIEOMATEPHAIIOB),
uccienoBaHre aM(OTEPHBIX CBOMCTB THAPOKCHAA ATIOMUHUS M THAPOKCHAA IMHKA, pELICHHE
OKCIIEPUMEHTAIBHBIX 33/1a4 0 TeMe «BakHeHIre MeTaIbl U UX COSTUHEHUS.

XuMus M OKpyxKamouas cpeia

BemiectBa u MaTepuainbl B MOBCEHEBHOM )KM3HU yelnoBeka. be3onacHoe nconb3oBaHUe BELIECTB U
XUMHYECKHX peakiuii B ObiTy. [lepBasi moMOIIb NpU XUMUYECKUX 0KOTaX U OTPABICHUSX.

XUMHUECKOE 3arpsi3HEHUE OKPY>KaIoLIel cpebl (IIpeiesibHas TOMyCTUMasi KOHLIEHTPAIIHs BEIIECTB,
nanee — [1/1K). Pons XxuMuu B pemieHU 3KOJOTUIECKIX TPOOIIEM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MaTEPUAIBI).

Mesicnpeomemmuuie ceasu

Peanuzanus MEXIpeIMETHBIX CBSI3€H NMPU M3YYCHHH XMMHUHM B 9 Kilacce OCYHIECTBISIETCS depe3
HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHH, SBISIOUIMXCS CUCTEMHBIMU
JUTSL OTAETBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKIIA.

OO01u11e ecTeCTBEHHO-HAYYHbIE TOHATHSA: HAyYHBIH (aKT, TUIIOTe3a, 3aKOH, TEOpUs, aHAINU3, CHHTE3,
KJaccuuKanus, MepuoAUNYHOCTb, HAOIIOACHUE, SKCIEPUMEHT, MOJCIMPOBAHHE, M3MEPEHHE, MOJEIb,
SBJICHUE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTHSI, MaTEpUAJIbL.

®uznkKa: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOMbI, PaJUOAKTUBHOCTD,
MOJICKYJIa, OJJIGKTPUYCCKUU 3apsii, TPOBOJHUKH, MOJYIPOBOJHUKH, IUIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, Teno, OO0BEM, arperaTHoe COCTOSHHE BEIIeCTBA, Tra3, pacTBOP, pPacTBOPUMOCTH,
KpUCTAJIJIMYECKasi pemérka, CIUlaBbl, (U3MYECKUE BEIMYMHBI, €IUHHUIBI U3MEPEHHs, KOCMUYECKOE
MPOCTPAHCTBO, IJIAaHETHI, 3BE3/1b1, COJTHIIE.

Buonorusi:  ¢gorocunTes, apixaHue, Ouocdepa, SKOCHCTEMa, MHUHEpPAIbHbIE yI0OpeHus,
MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHEIC BEIECTRA.

['eorpadus: armocdepa, rumpocdepa, MUHEpadbl, TOPHBIC IMOPOJBI, TMOJE3HBIE HCKOIAeMBbIE,
TOILIMBO, BOJIHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBIHIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOrPaMMbl OCHOBHOT'O 00111ero 00pa3oBaHUs TOCTUTAIOTCS B
xoJie OOy4eHHS XHMHUH B €IUHCTBE Y4YeOHOH M BOCIUTATENBHOM AEATENbHOCTH B COOTBETCTBUHU C
TPAJUIIMOHHBIMH ~ POCCHICKUMM  COLIMOKYJIBTYPHBIMM W  JYXOBHO-HPAaBCTBEHHBIMH LEHHOCTSIMH,
MPUHITHIMHU B OOIIIECTBE MpaBUIaMH U HOPMAaMHU MOBEJCHUS U CIIOCOOCTBYIOT MpOIleccaM CaMOTIO3HaHMS,
CaMOpa3BUTHA U COLIMATM3ALUHU 00yJaIOIINXCA.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS CHUCTEMOM
MO3UTHUBHBIX [ICHHOCTHBIX OPUEHTALMN U paCIIUPEHUE OMbITa IEATEIFHOCTH Ha €€ OCHOBE, B TOM YHCIIC B
YacTH:

1) naTPHOTHYECKOT0 BOCTTUTAHUS:

[ICHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M HAay4YHOMY
HaCJIe/INI0, TOHUMaHMs 3HAYCHUs XMMUYECKONH HayKH B )KM3HHM COBPEMEHHOTO OOIECTBa, CHOCOOHOCTH
BJIAQJIETh JOCTOBEpPHON uH(pOpMalMeld O TMepeloBbIX TOCTHKEHUSX U OTKPBITUSAX MHPOBOM H
OTEUYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTpOICTBE MHpa U OOIIECTBa;

2) rpaskIaHCKOT0 BOCTIMTAHUSI:

NPECTaBICHUS O COIUAIBHBIX HOPMax M MpaBHJaX MEXIUYHOCTHBIX OTHOLICHUH B KOJUICKTHUBE,
KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJE3HON, y4eOHOUCCIICIOBATEIHCKOMN, TBOPUECKON
U JIpYyrUX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOPa3HOW COBMECTHOM MAESTeNbHOCTH IIpU
BBITIOJIHEHUH Y4YEOHBIX, MMO3HABATEIbHBIX 33/]a4, BBHIOJHEHUH XUMHYECKUX HKCIEPUMEHTOB, CO3/IaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIOHHUMAHMIO M B3aMMOIOMOIIM B TpoIlecce 3TOH ydeOHOH
JEeSITeIbHOCTH, TOTOBHOCTH OLIEHHMBAaTh CBOE MOBEACHHWE M IOCTYNKH CBOMX TOBapHILIEH € MO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHMSI TOCIIECTBUIN MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHHUSL:

MHUPOBO33PEHUYECKHUE TPEICTABICHUSI O BEIIECTBE W XMMHYECKOM pPEaKLUH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH M COCTABIIAIOIINE OCHOBY Ui MOHMUMAaHMS CYIIHOCTH HAayYHOU
KapTUHBl MHpa, MpeACTaBiIeHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJBI, B3aUMOCBS3SAX
YeJI0BEKa ¢ IIPUPOJHON CPENoH, O pOIM XUMHHU B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

NIO3HABATEJIbHbIC MOTHBBI, HAIIPABJICHHBIC HA MOJIyY€HHE HOBBIX 3HAHUH MO XUMHUH, HEOOXOMMBbIE
UIsi  OO0bsiCHEHHMsI HaOJI0JaeMbIX TPOIECCOB U  SIBJICHUM, MO3HABaTEeNbHON, HHQOPMAIMOHHON U
YUTATEIbCKON KYJIbTYpbl, B TOM YHCJIE€ HABBIKOB CaMOCTOSITENIbHON pabOThl ¢ y4yeOHBIMU TEKCTaMH,
CIPAaBOYHOMU JIUTEPATYPOH, TOCTYITHBIMUA TEXHUYECKUMH CPEICTBAMH NH(POPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOY4YeHHI0O M TIO3HAHUIO, JHOOO03HATENBHOCTh, T'OTOBHOCTH M CHOCOOHOCTH K
caM000pa3oBaHUI0, TPOEKTHOW M HCCIEAOBATEIbCKOM JAESITETbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YeHUS B JajbHEHIIEM;

4) popMupoBaHUSI KYJIBTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTH XHM3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY 3J0POBBIO, YCTAaHOBKH Ha
3I0OpOBBI 00pa3 >KW3HH, OCO3HAHUE IOCIEICTBUN M HENPUATHE BPEIHBIX MPUBBIYEK (YIMOTpeOIeHUS
AJIKOTOJIs, HAPKOTUKOB, KYPEHUSI), HEOOXOIMMOCTH COOIIOICHUS TIPABUII O€30MACHOCTH MPU OOPAIICHUH C
XUMHUYECKHMHU BEIIECTBAMH B OBITY U pealIbHOM KHU3HH;

5) Tpy10BOT0 BOCTIUTAHUSI:

MHTEpPEC K MPAKTHUECKOMY H3YyUEHHUI0 MpodeccHil U TpyAa pa3InyHOro poja, yBakKeHHUE K TPYAY U
pe3ynbTartaM TpPYAOBOH NEATENbHOCTH, B TOM UYHCJIE€ Ha OCHOBE INPUMEHEHHUS MPEIMETHBIX 3HAHUU IO
XUMHH, OCO3HAHHBIH BbIOOp MHIMBHIYaJIbHONH TPACKTOPUU MPOAODKEHHS OOpa3oBaHHUs C y4ETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMHHU, OOLIIECTBEHHBIX HHTEPECOB U OTPEOHOCTEMH, YCIIEUTHOM



IpoeCCUOHATIBHON JIeATENbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHUI, TOTOBHOCTH aJalTUPOBATHCS B
npodeccuoHaIbHOM cpere;

6) 9K0JIOrH4eCKOr0 BOCIUTAHUS:

9KOJIOTMYECKH 11e/1ecO00pa3HOe OTHOUIEHUE K MPUPO/IEe KaK UCTOYHUKY KU3HU Ha 3eMile, OCHOBE €&
CYLIECTBOBaHMs, IMOHMMaHHE IIEHHOCTU 3J0pOBOr0 M 0Oe3omacHoro obpasa >KHM3HHM, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBEHHOMY (DM3MYECKOMY M TICHUXHYECKOMY 3/I0POBbIO, OCO3HaHHE LIEHHOCTH
coOuofieHusI TpaBuil OE30MacHOTO MMOBENEHHs Npu paboTe C BEIIeCTBAMH, a TaKKe B CHUTYAIHsX,
YTPOXKAIOIUX 310POBBIO U KU3HU JIIOIEH;

CHOCOOHOCTH TNPHUMEHATh 3HAHMS, MOJIy4aeMble NpPU HM3YyYEHMHM XHMUH, U1 pPELIeHUs 3a7ad,
CBA3aHHBIX C OKPYKAIOLICH IPUPOJHOM CPENOM, I IOBBILICHUS YPOBHS JKOJOTMYECKOW KYJIBTYpHI,
0CO3HAHMSI TTI00AIEHOTO XapaKTepa IKOJOTHUECKUX MPOOIeM U IyTeH UX pelIeHus MOCPEICTBOM METO/I0B
XUMHUH, OKOJOTMYECKOTO MBINUICHUS, YMEHHMS PYKOBOACTBOBAaTbCA WM B  ITO3HABaTENbHOM,
KOMMYHUKATUBHOU U COI[MATIbHOMN MPAKTHUKE.

METAINPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pE3YJIbTAaTOB  BBLACISAIOT 3HAUMMbIe JUIs  (POPMHUPOBAHUS
MHUPOBO33PEHUS OOIIEHAYYHbIE MOHATHS (3aKOH, TEOpUs, MPUHIIMII, TUIIOTe3a, (aKT, CUCTEMa, Ipoliecc,
SKCHEPUMEHT M JIpYroe.), KOTOPhIE HCIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX INpeIMeTax Hu
MO3BOJISIIOT HA OCHOBE 3HAHUH U3 3THUX NPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHON HAYyYHOMH
KapTHHE MHpa, U YHHBepcalbHble Y4eOHBbIE JeHCTBHsS (IIO3HABaTENIbHBIE, KOMMYHUKATHUBHBIE,
pEryJasTHBHBIE), KOTOpble oO0OecredynBaoT (OPMUPOBAHME TOTOBHOCTH K  CaMOCTOSITEIbHOMY
IUTAHUPOBAHUIO U OCYILECTBICHHUIO YU€OHOM eATEIbHOCTH.

ITo3naBaTenbHBIC YHHBePCAJIbHbIC YUeOHbIE NelCTBUS

ba3oBrble JJornyeckue 1eHCTBUA:

YMEHHMSI UCTI0JI30BaTh IPUEMBI JIOTUYECKOTO MBIIUICHHUS IPYU OCBOCHUH 3HAHW: PACKPBIBATH CMBICT
XMMHUYECKUX MOHATUHN (BBIAENATh UX XapaKTEepPHbIE MPU3HAKU, YCTAHABIMBATh B3aHMMOCBS3b C JPYTUMHU
NOHATUSAMH), HWCIOJb30BAaTh MOHATUS Ui OOBACHEHHS OTACIbHBIX (DAKTOB W SBICHUU, BHIOMPATH
OCHOBAHMSA M KpUTEpUU s KIACCU(PUKALMU XMMHUYECKMX BEIIECTB W XHMHUYECKHX PEaKIIMH,
yCTaHaBJIMBATh IMPUYUHHO-CIEICTBEHHBIC CBA3M MEXKAY OOBEKTaMH H3yY€HHs, CTPOUThH JIOTUYECKUE
paccyxJeHusl (MHAYKTUBHBIE, IeTyKTUBHBIE, IO aHAJIOTUH), 1€1aTh BBIBOABI U 3aKJIIOUECHHUS;

YMEHHE TMPHUMEHATh B TMpolecce TMO3HAHWS NOHATUS (IPEIMETHbIE M MeTalpeaIMETHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJIETH, UCIIONb3YEMbIe B XUMHH, TPEOOPa30BHIBATh IIUPOKO MPUMEHsEMbIE
B XMMUHU MOJEJIbHBIE NPEICTABICHUS — XUMHUECKUI 3HAK (CUMBOJ 3JIEMEHTA), XUMHUYecKass Gpopmysia u
YpaBHEHHE XUMMUYECKOW PEAKLUMHM — IPU PELICHUH Y4eOHO-ITO3HABATEIbHBIX 3a/lad, ¢ Y4ETOM ITHUX
MOJIETIbHBIX IPEICTABICHUM BBIABISTH M XapaKTEPU30BaTh CYLIECTBEHHBIE NPU3HAKK H3Y4aeMbIX
O00BEKTOB — XHMMHUYECKHX BEIIECTB W XHWMHYECKHUX pPEaKIHH, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
IIPUYUHHO-CJICICTBEHHBIE CBA3U U IPOTUBOPEYNS B U3Y4aEMBbIX IIPOLIECCAX U SBICHUSAX.

Ba3oBrble ucciaenoBareJLCKHE AelCTBUA.

YMEHME HCIIONIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA I[IO3HAHUSA, a TaKXKe B
Ka4eCcTBE OCHOBBI 7151 OPMUPOBAHUS THUIIOTE3BI 10 MIPOBEPKE MTPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUMH;

npuoOpeTeHne OMbITa MO0 IUIAHMPOBAHUIO, OpPraHM3allud M IPOBEICHUI0 YYEHUYECKUX
9KCHEPUMEHTOB, YMEHHME HAOJI0[aTh 3a XOJOM IpOIlecca, CaMOCTOSTEIbHO IPOTHO3MPOBATH €ro
pe3yabTat, GopMyIupoBaTh 000OIIEHHUS U BHIBOIBI 110 PE3yIbTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHUA,
COCTaBJIATH OTYET O MPOAETaHHOM paboTe.

Pabora ¢ undopmaunmeii:

yMEHUe BbIOUPATh, aHAJIM3UPOBATh U MHTEPIPETHPOBATH UH(OOPMAIMIO PA3IUYHBIX BUJOB U (HOpM
IIPEJICTABJICHUS, TIOJyYaeMyI0 U3 Pa3HbIX MCTOYHHMKOB (HAay4HO-NONYJSpHAsl JUTEpaTypa XUMHUYECKOTO



coJlep’KaHusl, CIIPaBOYHbIE TOCOOUS, pecypchl HTepHETa), KpUTHUECKH OLEHUBATh MIPOTHBOPEUHUBYIO U
HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE TMPUMEHSITh pPa3NUYHBbIE METOABI U 3alpOChl MPU TOHWCKE W OoTOOpe uHboOpMamuu u
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX [UIsl BBIIIOJHEHUS Y4YeOHBIX W TMO3HABaTENIbHBIX 3a]ad
OTpENeNEHHOTO THUMA, NPHOOPETEHHE OMbITa B O00JIACTM  HCIOJL30BaHUS  WHOOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBJAJCHUE KYJIbTYpPOM AaKTUBHOIO HCIOJb30BaHUSL Pa3JIMYHBIX
MOMCKOBBIX CHUCTEM, CAMOCTOSITENILHO BHIOMpATh ONTUMATIBHYIO (OpMY TMpencTaBiIeHHs] WHGOPMALUU U
WUTIOCTPUPOBATH pelIaeMble 3a/1a4i HECTIOKHBIMH CXEeMaMH, JuarpaMMaMu, ApyruMu popMamu rpaduku
1 UX KOMOMHALIMAMHU;

YMEHHE UCII0JIb30BaTh U aHATM3UPOBATH B MIPoLIecce YU4eOHON U UCCIEA0BATEIHCKON NeATeTbHOCTH
uH(GOPMAIIMI0O O BIUSHUM TPOMBIIIICHHOCTH, CEIhCKOTO XO3SHCTBA M TPAHCIOPTA HA COCTOSIHHE
OKpY>KaIoIlel MPUPOTHON CPEIbI.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

YMEHHsI 32/1aBaTh BOMPOCHI (B X0/1€ AWAora U (W) JUCKYCCHH) MO CYIIECTBY OOCYKIaeMON TEMBI,
(bopMyITUpPOBaTh CBOM MPEJIOKEHUS OTHOCUTEBHO BBITIOJIHEHUS MTPEITIOKEHHOM 3a/1a4H;

YMEHHMsI TMPEACTaBIATh MOJYyYEHHBIE pPe3yJbTaThl MO3HABATENBHOM JESATENbHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaX; JeNaTh IMPE3CHTAIUI0 PE3yJIbTaTOB BBIMOJHEHUS XHUMHUYECKOTO IKCIEPUMEHTa
(;1abopaTopHOTO OMBITA, JTA00PATOPHOU PAOOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOCKTA);

YMEHHsI y4eOHOrO0 COTPYJHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW TIO3HABaTEIbHOU U
HCCJIEIOBATENbCKON AESITETbHOCTH MPH PEUICHHH BO3HHUKAIOUIMX IMPOOJIeM Ha OCHOBE ydé€ra O0OIuX
MHTEPECOB U COrJlacoBaHMs MO3uIMil (0OCyXIeHHs, OOMEH MHEHHUSMH, «MO3TOBbIE IITYPMBI»,
KOOpPJIMHALIMSI COBMECTHBIX JE€HCTBUM, ONMpENeIeHUE KPUTEPUEB IO OLEHKE KaueCTBAa BBHIMOJHEHHOU
paboThl 1 apyrHeE).

PeryasiTuBHble YHHBepPcaJibHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEJIbHO OMNpeNesTh Ledd JesATeIbHOCTH, IUIAHUPOBATh, OCYILECTBIIATH,
KOHTPOJMPOBATh M TPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO IESITENBLHOCTH, BHIOMpATh HamOojee
a¢deKkTUBHBIE CTIOCOOBI pelIeHus] YYeOHBIX U TTO3HABATENbHBIX 3a1a4, CAMOCTOSITEILHO COCTABIISATh WIIH
KOPPEKTUPOBATh MPEIJIOKECHHBIM aITOPUTM ACHCTBUI MPU BHINOJIHEHUU 3aJaHUN ¢ YYETOM MOJTYUYEHUS
HOBBIX 3HaHUH 00 U3y4aeMbIX 00bEKTaxX — BEIIECTBAX U PEAKIUAX, OLIEHUBATH COOTBETCTBHE MOTyYEHHOTO
pe3yibTaTa 3asBJICHHOM L€, YMEHUE MCIOJb30BaTh W AHAJIMU3UPOBATH KOHTEKCTHI, MpejiaracMbie B
YCJIOBUH 3aJaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe npeamMeTHBIX pe3yabTaTOB MO OCBOEHHUIO 0053aTEIBLHOTO COJIEP)KaHUs, YCTAaHOBIEHHOTO
JTaHHOH (penepanbHO paboyeil mporpamMMoil, BEIIENAIOT: OCBOCHHbBIE 00YUYaIOIMIMMUCS HayuyHbIE 3HAHMUS,
YMEHHUsI M CTIOCOOBI IEHCTBUH, cienuruecKue Uit MPEAMETHON 00macTu «XUMHS», BUABL ACITEIbHOCTH
M0 TMOJYYEHHIO HOBOI'O 3HAHMSI, €r0 MHTEpHpEeTaliy, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3JIMYHbBIX
y4eOHBIX Y HOBBIX CUTYaLlUsX.

K xonmy oOyuenusi B 8 kijacce nmpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JIOJKHBI OTPaXKaTh
c(OPMHPOBAHHOCTD y 00YYAIOIINUXCSI YMEHHU:

® PACKpPBIBATH CMBICI OCHOBHBIX XMMHYECKUX MOHSTHUI: aTOM, MOJIEKYJa, XUMUYECKUN AJIEMEHT,

MIPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, CMECh (OJIHOPOJHAS U HEOIHOPOHAs), BaJICHTHOCTD,
OTHOCHUTEIIbHAsl aTOMHAs U MOJIEKYJISIpHAas Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi J0Jsl XMMHUYECKOTO 3JIeMEHTa B COECIUHEHUH, MOJSPHBIH 0O0BEM, OKCUA, KUCIOTA,
OCHOBaHHUE, COJIb, AJIEKTPOOTPHULIATEIBHOCTb, CTENEHb OKHUCICHHS, XUMHUYECKas peakius,
KJIacCU(UKALIUS PEaKIUi: Peakuu COCTUHEHUS, PeaKIMH Pa3NIOKEHUs, PEaKINN 3aMeICHHS,
peakiuu 0OMeHa, 9K30- M YHIOTEPMHUYECKHE PEAKIINH, TeTIOBOM 3 (EKT peakiuu, apo aToMa,
3JIEKTPOHHBIN CIIOI aroma, aTOMHasi OpOUTalb, paANyC aToMa, XUMUYECKas CBSI3b, MOJSIpHAs U



HENoJIsipHasi KOBaJIeHTHAas! CBsI3b, HOHHAS CBSA3b, MOH, KATHUOH, aHUOH, PAaCTBOP, MaccoBasi J10Jis
BeIECTBA (ITPOLICHTHAs! KOHIIEHTpAIsl) B paCTBOPE;

® WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUUECKHUX TOHATUN U IPUMEHSTH 3TH MOHATHUS IPU
OTIMCAHUU BEIIECTB U UX MPEBPAICHUM;

® HCIOJIB30BaTh XMMHYECKYI0 CHMBOJIMKY JJISi COCTaBJIICHUS (OPMYJN BEIIECTB M ypaBHEHUN
XAMHYECKHUX PEaKIUid;

® OmNpeIeNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIWHEHUSX, CTETICHb OKHCIICHUS
DJIIEMEHTOB B OWHApHBIX COCAMHECHUSX, MPUHAIICKHOCTh BEIIECTB K OMPEIEIEHHOMY KIIACCy
coeMHEeHu 1o Gpopmysam, BUJ XUMUYECKOU CBSA3H (KOBaJICHTHAs U HOHHAs) B HEOPTaHUYECKUX
COETUHEHUSX;

e packpbiBaTh cMbIcH [lepuoanueckoro 3akona JI. 1. MenpaeneeBa: 1eMOHCTPUPOBATh TIOHUMaHUE
NEPUOANYECKON 3aBUCUMOCTH CBOWCTB XHMHYECKHUX DJJIEMEHTOB OT WX TIOJOXEHHUS B
[Tepuoanueckoii cucreMe, 3aKOHOB COXPAaHEHUsI MacChl BELIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHAa ABOTaJipo;

® ONUCHIBATh M XapaKTepu3oBaTh TabmuuHylo (opmy [leprogmdeckoil CUCTEMBI XUMHYECKHX
AJIEMEHTOB: Pa3INYaTh MOHATHS «TJIaBHAs moAarpymnmna (A-rpynmna)» u «rmodounas noarpynna (b-
TPYIIa)», Majbie U OOJBIIHIE MEPUOIBI, COOTHOCUTH 0003HAYCHUS, KOTOPHIC UMEIOTCS B TAOJIUIIE
«llepuogmueckas cucrema xumudyeckux diemMeHtoB J[. M. MeHnageneeBa» ¢ 4YHMCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB W 3apsn sijpa, ooiiee
YHCIIO 3JIEKTPOHOB M PAaCIpEIeIeHUE UX 110 SJIEKTPOHHBIM CIIOSM);

e Iaccu(UIUPOBATh XUMUUYECKUE FJICMEHTHI, HEOPTaHMYECKHUE BEIIECTBA, XUMUYECKUE PEAKITUU
(0 YMCITY ¥ COCTAaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY YD deKTy);

®  XapakTepu3oBaTh (OMHCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB PA3IUYHBIX KJIACCOB,
MOATBEPXKJas OMUCAaHUE [pUMEpaMU  MOJEKYJSPHBIX  YpaBHEHHUH  COOTBETCTBYIOLIUX
XUMHYECKUX PEaKIUi;

® T[IPOTHO3UPOBATH CBOMCTBAa BEHIECTB B 3aBUCHUMOCTH OT MX KaueCTBEHHOIO COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPALICHUI B PA3TUYHBIX YCIOBUSX;

® BBIYHCIATH OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOTO 3JIeMeHTa 1Mo (opmyse COeIWHEHHUs, MAcCOBYIO JIOJII0 BEIIECTBA B PacTBOPE,
IIPOBOJUTH PACUETHI 110 YPAaBHEHHUIO XUMUYECKOM pPEaKIUu;

® [PUMEHSTH OCHOBHEIE ONEPAIH MBICIUTEILHON AEITeIbHOCTH — aHAINU3 U CUHTE3, CPABHEHHUE,
000011eHIE, CUCTEMATH3AIINIO, KITaCCU(DUKAIINIO, BBISIBICHUE MPUYMHHO-CIICACTBEHHBIX CBS3EH
— JUISl U3YYEHHUs CBOWCTB BEIIECTB M XMMHUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHbIE METOJbI
MO3HAHUS — HaONIoeHUEe, H3MEpPEeHHe, MOJEIUPOBAHUE, OSKCIEPUMEHT (pealbHbId U
MBICJICHHBIN );

e cJel0BaTh NMpaBUiiaM MOJIb30BAHUS XUMUYECKOW MOCYA0H U J1abopaTOpHBIM 000pyIOBaHUEM, a
TaKKe IpaBmiiaM 00paIleHus ¢ BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIUSIMH T10 BHITIOJTHEHHIO
71a00paTOPHBIX XMMHUYECKHUX OMBITOB IO TMOJTYYEHHIO U COOMPAHUIO Ta3000pa3HbIX BELIECTB
(BommopoJila W KHCJIOpOJa), MPUTOTOBICHHUIO PACTBOPOB C OMPENENEHHONW MAacCOBOW OJIeH
pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh W TPOBOJUTH XUMHYECKHE OSKCICPUMEHTHI I10
pacmo3HaBaHUIO pPACTBOPOB IIeNIo4eld W KHCIOT C TIOMOMIIbI0 HMHIMKATOPOB (JIAKMYC,
dbenondTanenH, METHIIOPAHXK U JPYTHE).

K koHiy oOyueHus B 9 KJjacce rnpeJMeTHbIE pe3ylbTaThl HA 0A30BOM YPOBHE JIOJKHBI OTpaxaTh

c(hOpMHUPOBAHHOCTH Y OOYJAIOIINXCSI YMECHHM

® pacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHATHI: XUMUYECKHUIl 3JIEMEHT, aTOM, MOJIEKYIIa,
WOH, KaTHOH, aHWUOH, TPOCTOE  BELIECTBO, CJIOXKHOE  BEILIECTBO, BaJE€HTHOCTD,



3NEKTPOOTPHULIATENILHOCTD, CTENEHb OKUCIICHMS, XUMHUYECKas peaklus, XUMHUYECKas CBA3b,
TeTI0BON 3(h(PeKT peakiuu, MOJIb, MOJIAPHBIA 00BEM, paCTBOP, SJIEKTPOJIUTHI, HEAIEKTPOIIUTHI,
AIIEKTPOJIUTUYECKAsT JIUCCOLMAIMS, pPEaKUIUMHd HOHHOTO OOMEeHa, KaTalu3aTop, XMMHUYECKOe
paBHOBecHe, OOpaTUMble M HEOOpaTUMbIE pEaKLUUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuuu, OKHUCINTENb, BOCCTAHOBUTEIb, OKHCIEHHE U BOCCTAaHOBJIEHHE, AaJlJIOTPOIIHUS,
aM(OTEepHOCTh, XUMUYECKasl CBA3b (KOBAJICHTHAs, HOHHAsI, METAJUIMYECKast), KPUCTAITMUECKAs
peméTka, KOppO3usi METaUIOB, CIUIaBbl, CKOPOCTh XHMHMYECKOW pEakUuu, MpeaeTbHO
nonyctumas konueHTpanus [1JIK BemecTna;

WITIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX TOHATHIA U IPUMEHATH 3TH MOHATHUS IPU
OIMCAHUU BEUIECTB U UX MPEBPAILECHUM;

UCIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBleHUS (POpMyJ BELIECTB W YypaBHEHHM
XUMHYECKHUX PEaKIUii;

ONpEAeNATh BaJCHTHOCTh M CTENEHb OKUCICHHS XUMHUYECKMX 3JIEMEHTOB B COETUHEHUSX
Pa3IUYHOIO COCTaBa, MPHUHAJIEKHOCTh BEUIECTB K ONpEAEeNEHHOMY KIJIacCy COEIWHEHUH I0
dopmynamM, BUA XUMHUECKON CBSA3M (KOBaJICHTHAs, HOHHAsI, METAJUTMYECKas) B HEOPTaHUUYECKUX
COCIMHEHUSX, 3aps)l HOHA M0 XMMHYECKOH (opMyIe, XapakTep cCpelbl B BOJIHBIX PacTBOPax
HEOPraHMYECKUX COSAMHEHUN, THUI KPUCTANINYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;
packpbiBath cmblca [lepuogmyeckoro 3akoHa JI. M. MenzaeneeBa u IE€MOHCTPUPOBATH €r0
NMOHMMAaHUE: OMUCHIBATh M XapakTepu3oBaTh TalbiauuHyio (opmy [lepromuueckoil cucteMsl
XUMHUYECKHX 3JIEMEHTOB: pa3inuaTh MOHATUS «TJIaBHAs MoArpynna (A-rpymma)» u «mmo0ouHas
noarpynna (b-rpynna)», Manbie u OoJbIIME MEPUOIBI, COOTHOCUTH O0OO03HAUEHUS, KOTOPHIE
UMEIOTCS B TEPUOJUYECKON TabluIe, ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB M 3aps] Aapa, 00Illee YUCIO IEKTPOHOB U paclpeesieHne Ux
0 AJIEKTPOHHBIM CJIOSIM), OOBSCHATH 00IIKE 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB
U MX COCJAMHEHHH B IpeaesiaX MalbIX MEPUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOCHHS UX
aTOMOB;

KJIaccu(UIIUPOBATh XUMHUUECKUE IEMEHTHI, HEOPraHMUECKUE BEIIECTBA, XUMUYECKHE PEaKIIuu
(10 YKCITy ¥ COCTaBY yYacCTBYIOIIUX B PEAKLIUU BELIECTB, 110 TEIIIOBOMY 3D PeKTy, M0 N3MEHEHUIO
CTETeHEH OKUCICHHS] XUMHUYECKHUX AJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMIME W CHEHMUPUISCKUE XMMHYECKHE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEPHkKAasi ONKUCAaHUE TPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHHM
COOTBETCTBYIOIINX XUMUYECKUX PEaKIii;

COCTaBJISITh YPaBHEHUS SJIEKTPOIUTUYECKON TUCCOLMALIUU KUCIIOT, Iesouei U CoJieH, MOTHbIE U
COKpaIIEHHBIC YpAaBHEHUS PEaKIMii HOHHOTO OOMEHA, YpaBHEHUS PEAKIINi, MOATBEPKIAFOIINX
CYILIECTBOBaHHE FEHETUUECKOM CBSI3U MEX/y BEIIECTBAMHU PA3IIMUHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI TTOCPEICTBOM COCTABICHHUS
3JIEKTPOHHOTO OajlaHca 3TUX PeaKIIHii;

IIPOrHO3MPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BOZMOKHOCTH IPOTEKAHUS
XUMHUYECKHUX MPEBPAIICHNUN B Pa3IMUHbIX YCIOBHSIX;

BBIUNCIISTh OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJSPHYKO MaccChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHYECKOTO 3JIeMeHTa Mo (opmyse COeIWHEHHUs, MAcCOBYIO JIOJII0 BEIIECTBAa B PacTBOPE,
MPOBOAMTDH PACcUEThI MO0 YPAaBHEHUIO XUMUYECKOM peaKkiuu;

coOJr01aTh MpaBHiIa MOJB30BAHUS XUMUYECKON MOCYI0N M JIaOOpaTOpPHBIM O00OpPYJIOBaHHUEM, a
Tak)Ke MpaBujia 0OpalleHus ¢ BENIECTBAMU B COOTBETCTBUHU C MHCTPYKUHUSMHU O BBIMOIHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO MOJYYCHHIO M COOMpPAHUIO ra3000pa3HBbIX BEIIECTB
(aMMHaKa M yriIeKHcioro rasa);



MNpoOBOAWUTL PCAKIMU, MMOATBCPKIAAIOIINC Ka4eCTBEHHBI COCTaB Ppa3siInYHbIX BCIICCTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOPUA-, OpOMUI-, HOAUI-, KapOoHaT-, docdar-, CUIUKAT-,
CyJ'H:(baT-, THAPOKCUA-NOHBI, KaTHOHBI AMMOHUA n HMOHBI HU3YYCHHBIX MCTAJIJIOB,
HNPUCYTCTBYIOIIKUE B BOAHBIX PACTBOPAX HEOPIaHUYECKUX BEILIECTB;

MMPUMCHATH OCHOBHBLIC OIICpaliun MBICIUTEIBHOU ACATCIIBHOCTH — aHAJIN3 U CUHTC3, CPABHCHUC,
0606H_[6HI/IG, CUCTCMATU3AlIUI0, BBIABICHHUC IMPUIUHHO-CIICACTBCHHBIX CBSI3eH — AJI1 U3YYCHUA
CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIHH, C€CTECTBCHHO-HAyYHBIC METOJbI ITO3HAHHS —
HaOII0ZICHUE, U3MEPEHNE, MOICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumenoBanme
(undposbie)
n/ pa3jiejioB U TeM Bcer  Konrpoabnbl  IIpakTHyeckn
oOpa3oBaTe/ibHbIE
n NMporpamMmbl 0 e padoThI e padoThI
pecypchl
Pa3nen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
XumMusi — BakHast
obmac
e Hec T503 . bubmuoreka [IOK
TCCTBO3HAHUA U
1.1 . 5 2 https://m.edsoo.ru/7f4183
MPaKTUYECKON 7¢
NeATeTLHOCTH -
YeJIOBEKa
BemecrBa u bubmoreka [IOK
1.2 XUMHUYECKHE 15 1 https://m.edsoo.ru/7f4183
peaKIum ic
Hroro mo pazaeny 20

Pa3nes 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BeLeCTB

E;ii}:;on. bu6muorexa IIOK

2.1 6 https://m.edsoo.ru/7f4183
[Tousitue 06 7¢
OKCHJIaX
Bomopos. but6mmoreka [IOK

2.2 [TousiTHE O 8 1 https://m.edsoo.ru/7f4183
KUCJIOTaX M COJIIX 7c
Bona. PactBopsl. but6mmoreka [IOK

2.3 [TousTHe 06 5 1 1 https://m.edsoo.ru/7f4183
OCHOBAHMIX 7c
OCHOBHBIE KJIaCcChI bubmuoreka [{OK

2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo0.ru/7f4183
COEIMHEHUN 7c

Hroro mo pazaeny 30

Paznen 3. llepunonnueckuii 3axkoH u [lepuoguyeckasi cucreMa xumnueckux djaementon /1. U.
MenpeneeBa. CtpoeHune aToM0oB. XuMuveckasi ¢Bsizb. OKHUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE

peakuuu

Ilepuonnueckuii
3aKOH U
[Tepuonnueckas
cucreMa

3.1

XUMHYECKHUX
anemenToB 1. U.

bubmunoreka LIOK
https://m.edsoo0.ru/7f4183
7c



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

Menpeneesa.
Ctpoenue aToma

I[TPOTPAMME

XumMmuyeckas
CBSI3b. bubmuoreka [{OK
3.2 OKHCIUTEIILHO- 8 https://m.edsoo.ru/7f4183
BOCCTaHOBUTEIbH 7c
bIC PEAKIINH
bubmunoreka LIOK
Htoro no pazaeny 15 https://m.edsoo0.ru/7f4183
7c
but6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f4183
7c
OBIIEE KOJIMYECTBO
YACOBIIO 68



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

9 KJIACC

KouunyecTBO 4acoB JIeKTPOHHbBbIE
Ne HaumeHoBaHue
(undposbie)
n/ | pasieiaoB u TeM Becer  Koutpoabubl  IlpakTuyecku
oOpa3oBaTe/ibHbIE
1| NnporpamMmMbl 0 e padoThl e padoThl
pecypchbl
Pasznen 1. BeniecTBO U XUMHYECKHE PeaKIIUU
IToBTOpenue u
yriayoneHue Bu6muotexa [JOK
1.1 3HAHHH OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pa3nenoB Kypca 8 36
KJlacca
i::)osz;e oc bubmuoreka [{OK
HOMCPHOCTH
1.2 P 4 https://m.edsoo.ru/7f41a6
XUMHUYCCKUX
y 36
peakuuit
DJIEKTPOJIUTHYECK
ast TMCCOLMAITUA. bubmoreka [IOK
1.3 Xumudeckue 8 1 1 https://m.edsoo.ru/7f41a6
peakuuu B 36
pacTBopax
Hroro mo pazaeny 17
Pasznea 2. HemeTasibl 1 UX cCOeNHEHUS
O061mas
XapaKTEePUCTHKA bubnuotexa [JOK
2.1 XHUMHYECKHX 4 1 https://m.edsoo.ru/7f41a6
sneMmenToB VIIA- 36
rpynusl. ['anoressr
O061mas
xap aKT:f;ICTHKa bubnuoreka [JOK
XUMHNY nux
2.2 6 https://m.edsoo.ru/7f41a6
aneMeHToB VIA- 36
rpynnsl. Cepa u eé€ -
COCANHCHUA
O061mas
XapaKTEePUCTHKA
XAMUYCCKHUX bubmunoreka LIOK
2.3 areMeHTOB VA- 7 1 https://m.edsoo.ru/7f41a6

rpynmnsl. A30T,

dochop u ux
COCITMHCHUS

36



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

O6mas

ITPOTPAMME

XapaKTEePUCTHKA
XAUMHUYECKHUX but6mmoreka [IOK
2.4 aemeHTOB IVA- 8 https://m.edsoo.ru/7f41a6
TpyNIbl. YTiaepos 36
U KPEMHUU U UX
COCANHCHUA
Hroro mo pazaeny 25
Pa3zgen 3. MeTa/uibl M HX COeTMHEHUA
OO6mme cBoiicTBa bubmmorexa LIOK
3.1 4 https://m.edsoo.ru/7f41a6
METAIIJIOB 36
Baxneiimme bubmunoreka LIOK
3.2 METaJUIBI U UX 16 https://m.edsoo.ru/7f41a6
COETMHEHHUS 36
Hroro mo pazaeny 20
Pasznen 4. Xumus u okpyxamomas cpeaa
BemecrBa u but6mmoreka [IOK
4.1 MaTepHasbl B 3 https://m.edsoo.ru/7f41a6
JKM3HH YeJI0BEKa 36
Hroro no pazneny 3
bu6moreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a6
36
OBIIEE KOJIMYECTBO
YACOB IIO 68



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

8 KJIACC
No Kosun4yecTBo 4acos Nara DJIeKTPOHHBIE
Konrpons = IlpakTHuec uudposbie
n/  Tema ypoka Bce H3Y4YeH
. o HbIE KHe st o0pa3oBaTte/ibHbIE
padoTsI padoThbI pecypcbl
IIpeamer xumumu.
PortE XMW B bubmuorexa [JOK
1 B TOITOBCKA. 1 https://m.edsoo.ru/ff0
d210c
Tena u BemecTBra
ITonsitue o Metomax bubmuorexa LIOK
2 OSHARMS B XML 1 https://m.edsoo.ru/ff0
d227e
[IpakTnueckas
paborta Ne 1
«[IpaBwia paboTHI B BuGmorexa LIOK
3 HaG(,)_p aropui 1 https://m.edsoo.ru/ff0
MIPUEMBL d23dc
oOparieHus ¢
1a00paTOPHBIM
o0opyIoBaHUEM)
YucTele BemecTBa 1 Bbu6nmuoreka [JOK
4 cmecu. Crnoco0bl 1 https://m.edsoo.ru/ff0
pas3JeneHus cMecei d26ca
[IpakTnueckas
E;i:;giiée bubmuorexa [JOK
5 exteceit (ia 1 https://m.edsoo.ru/ff0
d28c8
pUMepe OYUCTKU
TTOBAPEHHOM COJIN )»
ATOMLL I bubmuorexa [JOK
6 MOTeKY T 1 https://m.edsoo.ru/ff0
d2a6c
XUMUYECKUe
3JIEMEHTBI. 3HAKH bu6mmoreka [IOK
7 (cUMBOJTBI) 1 https://m.edsoo.ru/ff0
XUMHYECKUX d2be8
3JIEMEHTOB
Ipoctsie i bu6mmoreka [IOK
8 COHbIC BOIIECTE 1 https://m.edsoo.ru/ff0
d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

ATOMHO-

Bbu6nmuoreka [JOK

9 MOJICKYJISIPHOE https://m.edsoo.ru/ff0
yUEHHUE d2d50
3aKOH MOCTOSTHCTBA
COCTaBa BEIICCTB.
XuMieckas Bbu6nuoreka [JOK
10 Qopmyra. https://m.edsoo.ru/ff0
BanentHocTh
d2eae
aTOMOB
XUMHYECKUX
3JICMCHTOB
OrtHocuTenbHas
aTOMHas Macca. bu6mmoreka [IOK
11 OTHOCHTE IbHAS https://m.edsoo.ru/ff0
MOJICKYJISIpHAs d323c
Macca
MaccoBas gois
bu6mmoreka [IOK
12 224;1:;;:?0 https://m.edsoo.ru/ff0
d350c
COCAMHCHHUH
KomuuecrBo Bbu6nuoreka [JOK
13 BeriecTBa. MoJib. https://m.edsoo.ru/ff0
ModsipHast macca d5230
dusznueckue u
XAMUYCCKHE Bbu6nmuoreka [JOK
14 SIBJICHHSI. https://m.edsoo.ru/ff0
XuMmuueckas d37fa
peakmus
IIpusnaku u
YCJIOBHS bubmmoreka [JOK
15 MIPOTCKAHMSI https://m.edsoo.ru/ff0
XUMHYECKHX d3al6
peakuuii
3aKOH COXpaHEHUS BuGmiorexa LIOK
16 ;4(101\(;; z(e;(une:TB. https://m.eds00.ru/ff0
d3b88
ypaBHEHUS
Breraucnenus
KOJIMYECTBA, MacChI BuGmorexa LOK
17 BLECTBa 1o https://m.edsoo.ru/ff0

YpaBHEHHUSIM
XUMHYECKAX
peakuuii

d5708



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

Knaccudukanus

XAMHYECKUX
peakmuit bu6mmoreka [IOK
18 (coemuHeHMS, https://m.edsoo.ru/ff0
pasIoKeHus, d3f34
3aMeEIEHUA,
oOMeHa)
M. B. JlomoHOCOB
— yaeHent bubmuorexa [JOK
19 ;?HKHOHGMCT' https://m.edsoo.ru/ff0
oOIlIeHHE U d40c4
cucreMaTrmni3anuia
3HAaHUU
KonTponbnas
paborta Nel mo Teme bubmuorexa [JOK
20 «BemiectBa u https://m.edsoo.ru/ff0
XUMHYECKUE d4290
peaKIum
Bo3nyx — cmech
razoB. CocraB BuGmoreka LIOK
21 Bo3Ayxa. Kucopox https://m.edsoo.ru/ff0
— 3JIEMEHT U d448e
MIPOCTOE BEIIECTBO.
O3zo0H
dusndeckue u
XUMHUYCCKUEC
cponctEa Bbu6nuoreka [JOK
22 faeropota https://m.edsoo.ru/ff0
(peakiuu 44614
OKHCIICHHUS,
ropenue). [lonstue
00 okcHgax
CriocoObI
IIOJIyYEHUS
KHCJIOPOJIa B bu6mmoreka [IOK
23 nabopaTopuu U https://m.edsoo.ru/ff0
MPOMBIIIICHHOCTH. d497a
[Ipumenenue
KHCIIOpO/1a
Tennooii a3 dext
XUMHYECKOMN bu6mmorexa [IOK
24 peaKIiH, TIOHSITHE https://m.edsoo.ru/ff0

(0)
TCPMOXUMHUYCCKOM

d4790



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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https://m.edsoo.ru/ff0d4790
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YpaBHEHUH, IK30- U
SHAOTEPMUUYECKUX
peaxkuuax

TomnuBo (He(Ts,
YTOJIb U METaH).

3arps3HeHHe bubanoreka [JOK
25 BO3YXa, CHOCOGHI https://m.edsoo.ru/ff0
’ d4cda
ero
MpeI0TBPALECHUS
[IpakTnueckas
pabota Ne 3 o
teme «llonyyenue bubmuorexa [JOK
26 U cobupanue https://m.edsoo.ru/ff0
KHCJIOPO/a, d4ae2
U3Y4YEHHE €ro
CBOKWCTB»
Bonopon —
AJIEMEHT M TIPOCTOE bubmuorexa [JOK
27 BEIIIECTBO. https://m.edsoo.ru/ff0
Haxoxenune B d4ddo
pupoJie
dusznyeckue u
XHMUquCKHe bu6mmoreka [IOK
28 cponetsa https://m.edsoo.ru/ff0
BOJOPOJA. d4ddo
IIpumeHeHue
BOJOpOAA
Mot e o bu6mmoreka [IOK
29 CHCIIOTAX H COMAX https://m.edsoo.ru/ff0
d50d2
Criocobet bu6mmoreka [IOK
30 E;);Z;zg:i https://m.edsoo0.ru/ff0
d4ddo
nmabopaTopun
[IpakTnueckas
paborta Ne 4 o
teme «llonmyuenue bubmuorexa [JOK
31 U cobupanue https://m.edsoo.ru/ff0

BOJIOPO/IA,
WU3YyYEHUE €ro
CBOWCTB»

d4f42



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42

MossipHblii 00BEM

Bbu6nmuoreka [JOK

32 ra3oB. 3aKOH https://m.edsoo.ru/ff0
Asorazpo d542e
Brruncienus
00BEMa,
rosreeTsa bubmuorexa [JOK
33 z:?;iz:f;j; 1o https://m.edsoo.ru/ff0
g d5520
KOJIUYECTBY
BEIIIECTBA WIIH
00BEMY
Beruncnenus
00BEMOB Ta30B 1O BuGmorexa LOK
34 YPABHEHHIO https://m.edsoo.ru/ff0
peakuu Ha"OCHOBe d5708
3aKOHA 00BEMHBIX
OTHOIIICHUI T'a30B
duznueckue u bu6mmoreka [IOK
35 XUMHYECKHE https://m.edsoo.ru/ff0
CBOICTBA BOJBI d587a
CoctaB OCHOBaHMH. bubmuorexa [JOK
36 [Toustue 06 https://m.edsoo.ru/ff0
HHIAKATOpaXx d59e2
Boaa kak
pPacTBOPUTEITb.
Hacpimermsie bu6mmoreka [IOK
37 HICHACBIICHHBIC https://m.edsoo.ru/ff0
PacTBOPBL. d5b40
MaccoBas gois
BEIIIECTBA B
pacTtBope
[IpakTnueckas
paborta Ne 5 o
TeMe
«IpuroroBienue bubmuorexa [JOK
38 pacTBOPOB ¢ https://m.edsoo.ru/ff0
ornpeaenEéHHOMI d5eba
MaccOBOM joyei
pacTBOPEHHOTO
BEIIIECTBAY
i bubmuorexa [JOK
39 pabora Ne2 o Teme https://m.edsoo.ru/ff0

«Kucnopon.
Bonopoa. Boga»

d6342



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342

OKcHabI: COCTaB,

Bbu6nmuoreka [JOK

40 KiIaccuuKanms, https://m.edsoo.ru/ff0
HOMEHKJIaTypa d664e
[Tonyuyenue u
XUMHUYCCKUEC
CBOMCTBA bubmuorexa [JOK
41 KHCJIOTHBIX, https://m.edsoo.ru/ff0
OCHOBHBIX U d664e
aM(pOTEepHBIX
OKCHJIOB
OcHOBaHUS: COCTaB, bubmuorexa [JOK
42 KiaccuuKanus, https://m.edsoo.ru/ff0
HOMEHKJIaTypa d67ca
Hony:erme u bubmuorexa [JOK
43 XHMVH%CKHG https://m.edsoo.ru/ff0
CBOICTBa
y d67ca
OCHOBaHHI
Kucnorsr: cocras, Bbu6nmuoreka [JOK
44 KJIaccu(uKanus, https://m.edsoo.ru/ff0
HOMEHKJIATypa dfee2
[Tonyuenue u bubmuorexa [JOK
45 XUMHAYCCKHE https://m.edsoo.ru/ff0
CBOMCTBA KHCJIOT dfee2
Comnu (cpennue):
HOMEHIAATYPa, Bbubamnorexa [LIOK
CITOCOOBI
46 https://m.edso00.ru/00
IIOJIyYEHHUH, 2d9474
XUMHUYCCKUEC
CBOICTBa
[IpakTnueckas
paborta Ne 6.
Peerie Bbu6nmuoreka [JOK
47 OKCHCPHMEITAILHET https://m.edso0.ru/00
X 3aj1a4 110 TeMe 2d9b7c
«OCHOBHBIE KJIACCBI
HEOPTraHUYECKHUX
COCTUHEHHMIN»
I'enetnueckas
CBSI3b MEXKAY bubmmoreka [IOK
48 KJ1accaMu https://m.edsoo.ru/00
HEOPTraHUYECKUX ad9a50

COCTUHEHUN



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50

O06006111EHE U

Bbu6nmuoreka [JOK

49 cHCTEMaTH3aIus https://m.edso00.ru/00
3HaHUU ad9ch2
KoHnTponbHas
pabota Ne3 mo Teme bubmmoreka [JOK

50 "OCHOBHBIE KJIaCChI https://m.edsoo.ru/00
HEOPTraHUYECKUX ad9ela
coeauHeHni"

IlepBble mONBITKH
KJIacCU(UKAIUN
XAMUYECKHUX Bbu6nmuoreka [JOK

51 AIIEMCHTOB. https://m.edso00.ru/00
[TousTHE O TpyIIax ad9ffa
CXOJTHBIX
3JIEMEHTOB
[Tepuonnueckuii
3aKOH B
[Tepunoanuaeckas bu6mmoreka [IOK

52 crcreMa https://m.edso00.ru/00
XUMHYECKHX adab2c
anemeHToB /[. U.

MenneneeBa
IlepuoaEL, rpymsI bu6mmoreka [IOK
53 nonrpynn;I ’ https://m.eds00.ru/00
ada52c
CrpoeHue aTOMOB. bubmmoreka [JOK

54 CocraB aTOMHBIX https://m.edso00.ru/00
saep. M3oromst ada342
Crtpoenue
DJIEKTPOHHBIX
000JI0YeK aTOMOB bu6mmorexa [IOK

55 AJIEMEHTOB https://m.edso00.ru/00
[epuoanueckoit adaeébc
cuctemsl J1. H.

Meunpgeneena

XapakTepucTuKa

XAMHYECKOTO

3JIEMEHTA 1O ero bu6mmorexa [IOK
56 MOJIOYKCHHIO B https://m.edso00.ru/00

[Tepuonuueckoi
cucreme /1. U.
Menpeneena

ada824



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824

3HaueHue
[Tepuoauueckoro
3aKOHAa s
Pa3BUTHUS HAYKU U

bu6mmorexa [IOK

57 https://m.edso00.ru/00
npaktuku. 1. .
ada96e
MeHnaeneeB —
Y4EHBIN, IEJAror U
rpakxjaHuH
Pe3epBHbIit ypok.
O06001IeHne 1
cHUCTeMaTHu3aIus bubmuorexa [JOK
58 3HaHUM / https://m.edso0.ru/00
Bcepoccwuiickas adb33c
MIPOBEpPOYHAs
paborta
KoHnTpoabHas
pabota Ne4 o Teme
;CTpoe:CI:(ZaTOMa' Bubnauorexka [IOK
NMHNY A
59 CBs3Ey / https://m.edsoo.ru/00
. adb486
Bcepoccutickas
MIPOBEPOYHAs
paborta
QH::szozplzuaTen bubmmoreka [IOK
60 PHOCTD aTOMOB https://m.edso00.ru/00
XAMHYECKUX
adaab8
3JIEMEHTOB
Homa bubmuorexa [JOK
HHas
61 https://m.edso0o.ru/00
XUMHNYCCKaA CBA3b
adac34
KoBanenTHas Bbu6nuoreka [JOK
62 NoJIsIpHAsT https://m.edso0.ru/00
XUMHUYECKast CBSI3b adaab8
KoBanenTHas bu6mmoreka [IOK
63 HETOJISIpHAs https://m.edso00.ru/00
XUMHUYECKast CBSI3b adaab8
CTereHE, bu6mmoreka [IOK
64 https://m.edso00.ru/00
OKHCIICHUS
adae28
OKHCIUTEITBHO- Bbu6nuoreka [JOK
65 BOCCTaHOBUTEJIHHBI https://m.eds00.ru/00

€ peaKkIuu

adb076



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

OKHCTem 1 bubmuorexa [JOK
66 BOCCTAHOBH IO 1 https://m.edso00.ru/00
adb076
PesepBHBIii ypOK.
O06o0meHue u
cHUCTeMaTHu3aIus bubmuorexa [JOK
67 3HaHUi 110 TeMe 1 https://m.edso00.ru/00
«CTtpoenue aToma. ad9ch2
XuMudecKkas
CBSI3b»
g?:g;i:geyim' bubmmoreka [IOK
68 CHCTeMATHAANS 1 https://m.edsoo.ru/ff0
y d61c6
3HAHUH
OBIIEE KOJIMYECTBO
YACOBIIO 68

ITPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

IIpU3HAKaM

KoanyecTBO 4acoB DIeKTPOHHBIE
Ne Jara
n/  Tewma ypoka Bee KouTpoun IpakTHyec w3yuen nupposbIe
HbIE KHe oOpa3oBaTe/ibHbIE
! ro padoThbI padoThbI o pecypcnl
[Tepuonnueckuii
3aKOH.
[lepuoanueckas bubmmoreka [JOK
1 cucreMa 1 https://m.edsoo.ru/00a
XUMHYECKUX db59e
anemenToB /l. 1.
MenaeneeBa
3aKOHOMEPHOCTH
B UIBMCHCHUHN
CBOWCTB bubmoreka [{OK
2 XUMHAYECKHX 1 https://m.edsoo.ru/00a
JJIEMEHTOB db6b6
MEPBBIX TPEX
TIePHOJIOB
Knacenurarys bu6mmoreka [IOK
3 1 HOMERICIATYpa 1 https://m.edsoo.ru/00a
HEOPTraHUYECKHUX db7e2
BEIIICCTB
Bunabr
XAMUYCCKOU bubmunoreka LIOK
4 CBSI3U U THIIBI 1 https://m.edsoo.ru/00a
KPUCTAITHIECKU dbac6
X PEMETOK
KoHnTponbHas
paborta Nel mo
TeMe
«IToBTOpEHUE U
5 yrIIyOJIeHHE 1 1
3HaHUH
OCHOBHBIX
pa3zienoB Kypca
8 Kimacca»
Knaccudukamnms
XUMHUYECKHUX bu6mmoreka [IOK
6 peakIuii o 1 https://m.edsoo.ru/00a
pa3IUYHBIM dbcb0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

Ilousarue o

CKOPOCTH
RIMHHCCKOR but6mmoreka [JOK
7 peaKii. https://m.edsoo.ru/00a
Ilonstue o
dbe9a
TOMOI'CHHBIX U
reTepPOTreHHBIX
peaKnusax
Ilonstue o
XAMHYECKOM
PaBHOBECHH.
DakTopsl,
BIIMSIOIINC Ha bubmunoreka LIOK
8 CKOPOCTb https://m.edsoo.ru/00a
XUMHYECKOM dc28c
peaKIuu u
MTOJI0KCHUE
XAMHYECKOTO
paBHOBECHs
OKuCIUTEIBHO- but6mmoreka [JOK
9 BOCCTAHOBHTEIb https://m.edsoo.ru/00a
HBIE PeaKIIuu dcade
Teopus
ANEKTPOIIUTHYEC
KO but6mmoreka [JOK
10 JMCCOLIMAIUH. https://m.edsoo.ru/00a
CwibHBIE U dcd68
IS (S
DJIEKTPOIUTHI
Honnbie bu6mmoreka [IOK
11 YpaBHCHHSI https://m.edsoo.ru/00a
peakimii dd448
XHUMHUYECKHE
CBOMCTBA KUCIIOT
1 OCHOBAaHHUHU B
CBETE bu6mmoreka [IOK
12 peaCTaBICHUI https://m.edsoo.ru/00a
00 dd5d8
ANEKTPOIIUTHYEC
KoM
JUCCOITHAITIT
XuMU4YecKue bu6mmoreka [IOK
13 CBOMCTBa coJieit https://m.edsoo.ru/00a

B CBCTC

ddsb2



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

MPEICTABICHUN

00

AIEKTPOJIUTHYEC
KoM
JIACCOLNAIIAN
HoHstie o bubmoreka [JOK
14 FpoI3E Coneii https://m.edsoo.ru/00a
ddod4
O06o0meHue u bubmuoreka [IOK
15 cUCTEMaTH3aIUs https://m.edsoo.ru/00a
3HAHUH dddi2
[IpakTnueckas
pabora Ne 1. bubmmoreka [JOK
16 «Pemienune https://m.edsoo.ru/00a
AKCIEPUMEHTAIIb ddbfa
HBIX 3aJ1a4»
KonTponbnas
pabota Ne2 mo
TeMe
«DJIEKTPOIUTHYE Bu6muotexa [JOK
17 cKast https://m.edsoo.ru/00a
TIACCOLAALMS. ddecO
XuMHYECKHE
peakiuu B
pacTBopax»
OO6mas
XapaKTEePUCTHKA Butnmorexa LIOK
18 ;(a;;;i:;e https://m.edso0.ru/00a
y ddfe2
CBOMCTBA Ha
npuMepe XJiopa
XJI0pOBOAOPO.
ConsiHast
KHCJIOTA, bu6mmoreka [IOK
19 XUMHAYECCKHE https://m.edsoo.ru/00a
CBOMCTBA, del04
[IOJIyYEHHUe,
IIPUMEHEHNE
[IpakTnueckas
pabora Ne 2 mo bubmmoreka [JOK
20 Z;hi; https://m.edsoo.ru/00a
yqueHHe de348
COJITHON

KHCJIOTHI,



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348

nu3ydyeHue eé
CBOWCTB»

Briuucienus mo

YpaBHEHUAM
XAMUYCCKHUX bubmunoreka LIOK
21 peakuuii, eciu https://m.edsoo.ru/00a
OJIMH U3 de488
pEarcHTOB JIaH B
HU30BITKE
Obmas bubmuoreka [IOK
22 XapaictepuoTitia https://m.edsoo.ru/00a
aneMeHToB VIA-
de64a
TPYIIIBI
AnnoTponHsie
MoauduKaIuu
CEPBI.
Haxoxnenue bu6mmoreka [IOK
23 cepsl U eé https://m.edsoo.ru/00a
COEIMHEHNH B de64a
IpUpO/IE.
XHUMHUYECKHE
CBOMCTBA Cepbl
CepoBonopon,
CTpOEHHE, bubnuoteka [JOK
24 busnyeckne u https://m.edsoo.ru/00a
XUMHYECKHE de802
CBOICTBa
OKcupl cepbl.
Cepnast kciiora, bubmuorexa IIOK
25 Qusiriccicne u https://m.edsoo.ru/00a
XUMHUYCCKUEC
y dea28
CBOMCTBA,
IIPUMEHEHNE
XuMHYECKHE
peakmu,
JIeXKaIHEe B
OCHOBE
IIPOMBILITIEHHOT Bu6muotexa [JOK
26 o criocoba https://m.edsoo.ru/00a
MOy YCHHUS dec8a
CepHOU
KHCJIOTBI.
XuMHYECKOE

3arpsi3HCHUE



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

OKpYy>Karoleu
Cpensl
COETMHEHUSIMU
cephl

Briuucienue
MacCOBOH J0JIU

bubmunoreka LIOK

27 BBIX0J1a https://m.edsoo.ru/00a
IPOTYKTA decBa
peakuu
OO6mas
XapaKTePUCTHKA
aneMeHTOB VA-
rpynmsl. A30T, bubnuoreka [JOK
28 pacrpoCTpaHCHH https://m.edsoo.ru/00a
¢ B IPHPO/IE, deeab
¢duznveckue u
XUMHUYCCKUEC
CBOICTBa
AMMmuak, ero
Pusmicckue u bu6mmoreka [IOK
29 :::ﬁﬁzzme https://m.edsoo.ru/00a
’ df004
IIOJIyYEHHUE U
MMPUMCHCHUC
[IpakTnueckas
pabota Ne 3 o
TemMe bubmoreka [IOK
30 «[Tomyuenue https://m.edsoo.ru/00a
aMMHaKa, df180
H3y4YeHHUE ero
CBOMCTB»
A3orHas
KHCIIOTa, ¢& bubmunoreka LIOK
31 dusnueckue u https://m.edsoo.ru/00a
XUMHYECKHE df306
CBOMCTBa
Hcnons3oBaHue
HUTPATOB U
COTCIH aMMOHIA bu6mmoreka [IOK
32 B Katectne https://m.edsoo.ru/00a
MI/IHepaJ'IBIjBIX df518
yaoOpeHui.
XuMHYECKOE

3arpsi3HCHUE



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

OKpYy>Karoleu
Cpensl
COETMHEHUSIMU
azoTa

33

docdop. Oxcun
docdopa (V) u
dbochopnas
KHCJIOTa,
buznveckue u
XUMHAYECKHE
CBOMCTBA,
[IOJTy4EeHHUE

but6mmoreka [IOK
https://m.edsoo.ru/00a
df68a

34

Hcnons3zoBanue
dbocdaroB B
KauecTBe
MUHEPATBHBIX
ynoOpeHuit.
3arpsi3HeHue
MIPUPOHOMN
Cpensl
dbocdharamu

bubmunoreka LIOK
https://m.edso0.ru/00a
dfc20

35

Yraepon,
pacnpocTpaHeHu
€ B IpUpoJIE,
buzmveckue u
XUMHYECKHE
CBOMCTBA

bubmunoreka LIOK
https://m.edso0.ru/00a
dfd9c

36

Oxcuabl
yraepoaa, ux
dbuznveckue u
XAMUYECKHE
CBOIICTBA.
OKOJIOTHYECKHE
pooIEeMBl,
CBSI3aHHBIE C
OKCHJIOM
yriepona (1V)

but6mmoreka [IOK
https://m.edsoo.ru/00a
dfebe

37

VYronpHas
KHCJIOTa U €€
coIn

but6moreka [IOK
https://m.edso0.ru/00a
e006¢

38

[IpakTnueckas
paborta Ne 4 o
TeMe
"Tlonyuenue

but6mmoreka [IOK
https://m.edsoo.ru/00a
e027e



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

YTIIEKUCIIOTO
rasa.
KauectBennas
peakmus Ha
KapOoHaT-MOH"

39

[TepBoHavabHBI
€ MoHATUs 00
OpPraHUYECKUX
BElIeCTBaX KakK O
COETMHEHUSIX

yriiepozaa

but6mmoreka [IOK
https://m.edsoo.ru/00a
e054e

40

Kpewmuuii u ero
COETMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00a
e080a

41

[IpakTnueckas
pabota Ne 5.
Pewenne
JKCIEPUMEHTAIIb
HBIX 3aJa4 10
TeMe
«Baxnenmmue
HEMETAJUIbI U UX
COCJIMHECHU S

but6mmoreka [IOK
https://m.edsoo.ru/00a
e0bf?2

42

KonTponbnas
paborta Ne3 mo
TeMe
«Baxuenmmue
HEMETAJUIbI U UX
COCJIMHECHHU S

bubmunoreka LIOK
https://m.edso0.ru/00a
€0el8

43

O061mas
XapaKTEePUCTUKA
XUMHUYCCKUX
3JICMCHTOB —
MECTAaJIJIOB.
Merannudeckas
CBSI3b U
MeTaJuTHdecKas
KpUCTaJUTMYECKA
s peleTKa.
duznueckue
CBOMCTBA
MCETAJIJIOB

but6mmoreka [IOK
https://m.edsoo.ru/00a
e103e



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

XUMHUYECKHUE

CBOMCTBa
METAJLJIOB. bu6mmoreka [IOK
44 DIEKTPOXUMHYE https://m.edsoo.ru/00a
CKHM Pt ell56
HaIpsHKEHUN
MCETAJIJIOB
OO61mme croco0bl
MTOJTyYeHUS
METAJLJIOB.
CnnaBbl.
Brruncienus no Butmiorexa 1IOK
45 YPapHEHIIM https://m.edsoo.ru/00a
XI/IMI/IqefKI/IX M
peakmuii, eciu
OJIVH U3
pearcHTOB
COJICPKHUT
puMecH
[TonsiTue o but6moreka [IOK
46 KOPPO3HH https://m.edsoo.ru/00a
METAJIJI0B el278
bubmunoreka LIOK
47 ﬁiﬁi:ﬁe https://m.edsoo.ru/00a
el4b2
Okcuasl 1 bubmmoreka [{OK
48 THIPOKCHUIBI https://m.edsoo.ru/00a
HATPUS U KaJTUs el4b2
Illenoyno3emenb BuGmorexa LIOK
49 E:iﬁ:;ﬂm - https://m.edsoo.ru/00a
y el5e8
Marimmn
Baxnetimmue but6moreka [IOK
50 COCIMHEHUS https://m.edsoo.ru/00a
KaJbIus el5e8
O06001IeHne 1
51 CHUCTEMATH3ALHA
3HaHUHI
JKéctkocTh BOIBI bubmunoreka LIOK
52 U CIIOCOOBI € https://m.edsoo.ru/00a

yCTpaHEHUS

£1886



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886

[IpakTnueckas

padora Ne 6 1o bu6mmoreka [IOK
53 TeMﬂe https://m.edsoo.ru/00a
"KécTtkocTh
elaed
BOJIBI ¥ METOIbI
e€ ycrpaneHus"
bu6mmoreka [IOK
54 AFOMHHAT https://m.edsoo.ru/00a
elc64
AmpotepHbIe Bu6muotexa [JOK
55 CBOMCTBA OKCHJIA https://m.edsoo.ru/00a
Y THAPOKCH]IA elcod
bubmunoreka LIOK
56 Keneso https://m.edsoo.ru/00a
€1d86
OKcHubl,
bu6mmoreka [IOK
57 FIAPOKCHARL M https://m.edsoo.ru/00a
conu sxene3a (I1)
e35e6
u xenesa (1)
O06001IeHne 1
58 CHUCTEMATH3ALHA
3HaHUH
[IpakTnueckas
paborta Ne 7.
Pemienne
AKCTICPUMEHTAITb bubnuoreka [JOK
59 HBIX 3aJ1a4 110 https://m.edsoo.ru/00a
TEME e3de8
«Baxneiimne
MCETAJIJIBI U UX
COCIUHCHHUS»
Brruncienus mo
YpaBHEHUAM
XUMHUYCCKUX
peakuuii, eciu
O H3 bu6mmoreka [IOK
60 pearciitos fiat B https://m.edsoo.ru/00a

HU30BITKE WUITH
COJICPKHUT
MIPUMECH.
Breraucnenus
MacCOBOM J0JIU
BBIXOJIa

e1750



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

MPOJIyKTa
peakuu

61

O06006111eHE U
cucreMaTrmni3anuia
3HAHUH

62

KonTponbnas
pabota Ne4 o
TeMe
«Baxnenmmue
METaJUIbl U UX
COCJIMHECHU S

63

BemecTBa u
Marepuaibl B
MMOBCEIHEBHOM
JKHU3HH YeJIoBeKa

bubmunoreka LIOK
https://m.edso0.ru/00a
e3f50

64

XHUMHUYECKOE
3arpsi3HeHUe
OKpYy>Karolen
Cpelibl

bu6mmoreka [IOK
https://m.edso0.ru/00a
e4270

65

Ponp xuMuu B
pereHnn
DKOJIOTHYCCKUX
npobiem

but6mmoreka [IOK
https://m.edsoo.ru/00a
4270

66

PezepBHbIit
YPOK.
O06001IeHne 1
cucreMaTrmni3anuia
3HAaHUH

bu6mmoreka [IOK
https://m.edsoo.ru/00a
e0d0a

67

Pe3epBHbIit
YPOK.
O06001IeHne 1
cucreMaTrmni3anuia
3HAaHUH

bu6mmoreka [IOK
https://m.edsoo.ru/00a
db33c

68

Pe3epBHbIit
YPOK.
O06001IeHne 1
cucreMaTrmni3anuia
3HAaHUH

bu6mmoreka [IOK
https://m.edsoo.ru/00a
d9ch?2

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68



https://m.edsoo.ru/00ae3f50
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https://m.edsoo.ru/00ae4270
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https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA30BATEJIbHOI'O ITPOIECCA
OBA3ATEJ/IBHBIE YYHEBHBIE MATEPHUAJIBI JIUIS1 YYHEHUKA

METOAUYECKHUE MATEPHAJIBI U151 YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET






