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PABOYASA TIPOT'PAMMA
no XUMUU
(HauMeHOBaHKE y4eOHOr0 peIMeTa WM Kypcea)

YpoBeHnb 00pa3oBaHus OCHOBHOE€ 00111ee 00pa3oBaHue

(HavaspHOE, OCHOBHOE WM CpeiHee od1iee o0pa3oBaHKe)
YpoBeHb usyuenus npeamera (6a30Bblil, NPoQUIbHBII) 0a30BbIH
Kaace 8-9

Yuurean: Yepnosa H.B.

Kosn4yecTBO 4acoB: o6iiee unciio yacos- 136 vaca:

B 8 kiacce - 68 yacoB (2 yaca B HEJIENIO),
B 9 kiacce - 68 yacoB (2 Jaca B HEZIETIO).

Cpox

peajM3auMu MPOrpaMMbl 2rona

IIporpamma pa3paGoTraHa Ha OCHOBe:

®denepanpHoro 3akoHa Poccutickoit @enepanun ot 29 nexadpst 2012 r. Ne 273-d3 "O6
oOpazoBanuu B Poccutickoit @eaepanun" (C KBMEHEHHUSIMHU);

npukaza Munnpocsemierus: Poccun ot 18.05.2023 Ne 370 «O06 yTBep)aCHUN
(dhenepanbHON 00pa30BaTEIBHOM MMPOTrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus» (J1ajee

— ®©OIT O00);

npukaza Munnpocsemienust Poccun ot 31.05.2021 Ne 287 «O06 yrBepkaeHUH
(benepanbHOrO roCyIapcTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO OOIIETO
obpazoBanus» (aanee — @I'OC OOO TpeThero MOKOJICHUs);

npukaza Munnpocsenienust Poccun ot 22.03.2021 Ne 115 «O6 yrBepxaenuu llopsiaka
OpraHM3alli ¥ OCYIIECTBJICHUS O0Opa30BaTeIbHON JAEATEIbHOCTH [0 OCHOBHBIM
o0m1eo0pa3oBaTenbHBIM POrpaMMaM — 00pa30BaTeIbHBIM MPOrpaMMaM HaYalbHOTO
00I11ero, OCHOBHOTO OOIIEro W CpeaHero oOmiero o0pa3oBaHUs (C MU3MEHEHHSIMH U
JOTIOJTHCHHSIMHM )

Paboueii nmporpammel Bocnutanus MBOY  «lllkona-nmuueit um. I'epos CoBeTckoro
Coroza @.®. CrenaHoBay.

2023




PABOYAS ITPOT'PAMMA 11O XUMHUHN

Pabouas nmporpamma mo yueOHOMY npeaMery «Xumus» (06a30BbI YpOBEHB) (MpeaMeETHAs
o0macth «EcTecTBeHHO-HAay4YHBIE MPEIMETHI») (Jlajiee COOTBETCTBEHHO - POTpaMMa 10 XUMUH,
XMMHUS1) BKIIFOYAET MOSACHUTEIBHYIO 3aIIMCKY, COJepKaHue 00ydeHHs, IIIaHUPYEMbIE Pe3yIbTaThl
OCBOEHUS ITPOrPaMMBI 110 XUMUHU.

IHosicHuTeIbHAS 3aNIUCKA.
[Iporpamma o XMMUHU Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs COCTAaBICHA HA OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEeNbHOW IMPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIX B @T'OC OO0, a Taxke Ha OCHOBE (enepaabHOI
paboyeil mporpaMMbl BOCIIUTAHUS U C YYETOM KOHUEMNIMHU MPENoaBaHus y4eOHOTO IMpeaMera
«XuMus» B o0pa3oBaTesbHBIX opranu3anusx Poccuiickoit @enepariui.
[IporpaMmma mo xuMHuM Ja€T MpeAcTaBiICHHE O LEesAX, oOmel crpareruu oOydeHus,
BOCIIUTaHUSI U PAa3BUTHS OOY4YaIOLIUXCS CpeACTBAaMHM y4eOHOro IpeIMeTa, yCTaHaBIMBAET
00s3aTeNbHOE MPEIMETHOE COJepkKaHue, MPeyCMaTPUBAET paclpeesieHue ero Mo Kjiaccam U
CTPYKTYpUPOBAaHHUE 10 pa3jiesiaM U TeMaM MPOrpaMMBbl 110 XUMHH, OIPEENISIEeT KOJINYECTBEHHbIE
U KAuyeCTBEHHbIE XapPaKTEPUCTUKH COJAEPKAHUSA, PEKOMEHAYEMYIO IMOCJIe0BATEIbHOCTD
W3YYEHUS XUMHUHU C YUYETOM MEKIPEJIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH y4eOHOTO
rpolecca, BO3paCTHBIX 0COOEHHOCTEH 00ydaroluxcs, onpeaenseT BO3MOXKHOCTH MpeaMeTa s
peannzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNIbHOM MporpaMMbl Ha
YpOBHE OCHOBHOTO 0011ero 00pa3oBaHusl, a Takke TpeOOBaHUH K pe3yibTaTaM 00ydeHHs] XUMUU
Ha YypOBHE MeJed M3y4eHUs MpeaMeTa U OCHOBHBIX BHJOB Y4EOHO-IIO3HABATEIBHOM
JESTETHHOCTH 00yUYaIOIIEerocs T0 OCBOSHUIO YIeOHOT0 Colep KaHusl.
3HaHUE XMMHHU CIY)KHT OCHOBOH 11 (OPMHUPOBAaHUS MHUPOBO33PEHHUS OOy4arollerocs, €ro
IIPEJCTAaBICHUNA O MaTEepUAIIbHOM €MHCTBE MHUpPa, BXXKHYIO POJIb UTPAIOT (POPMUpPYEMBIE XUMHUEH
IPEJCTABICHUS O B3aMMOIPEBPALICHUAX SHEPTUU U 00 3BOJIIOLUM BEIECTB B IPUPOJIE, O MyTAX
pemieHust TOOAJBHBIX MPOOJEM yCTOMYMBOIO pa3BUTHS 4YEJIOBEYECTBA - ChIPbEBOM,
SHEPreTUYECKO, MUILEBOM U 3KOJIOTHYECKON 0€30IacCHOCTH, IPOOIIEM 3ApaBOOXPAHEHUS.
HN3ydyenue xumum:
e CrHocoOCTBYeT peanu3aliy BO3MOXKHOCTEH Ui caMopa3BUTUA M (HOPMHUPOBAHUSA
KYJIBTYpBl TMYHOCTH, €€ 001ell U (PyHKIMOHATIBLHON IPaMOTHOCTH;

® BHOCHUT BKJaJ B (JOPMHPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEHN 0Oyyaromuxcs,
HaBBIKOB HX CAMOCTOSITEJIbHOW y4eOHOM JeATEeIbHOCTH, SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHHUH, HEO0OXOJMMBIX KaK B IIOBCEJHEBHOM >XM3HU, TaK U B
podeccuoOHaIbHON e TEIbHOCTH;

® 3HAaKOMHUT CO CHEeUM(PUKON HAydyHOTO MBIIUICHHS, 3aKJIQJbIBAET OCHOBBI IIEJIOCTHOTIO

B3IJIsla Ha E€IUHCTBO NPUPOABI U 4YENOBEKAa, SBISAETCS OTBETCTBEHHBIM 3TalloM B
(OopMUPOBaHUU €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aroIuxcs;

e crnocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAy4YHBIM

3HaHUSAM, K IPUpPOJE, K YEOBEKY, BHOCUT CBOM BKIJIaJ| B HKOJOTHUECKOE 00pa3oBaHUE

oOyJaronuxcs.
JlaHHBIC HamNpaBliCHHS B OOYyYCHHMHM XUMHUH OOECIICUMBAIOTCS CIEHU(PUKON COACpIKaHUS

y4eOHOTO TpeaMeTa, KOTOPBIM sBISETCS IMEeNarorMyeckd aJanTHUPOBAHHBIM OTPAKEHUEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO OOIIero oOpa3oBaHUS OPUEHTHPOBAH HA OCBOCHHUE
00y4aroIMMHUCs CUCTEMbI NePBOHAYAIBHBIX MOHATUH XUMHUHM, OCHOB HEOPraHWYECKON XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHu4ecKOi XUMHH.

CtpykTypa conepKaHHsl MpOrpamMMbl 10 XUMHU CPOPMHPOBAHA HA OCHOBE CHUCTEMHOTO



noaxona k e€ mizydenuro. CojepiaHue CKIQIbIBACTCS W3 CHUCTEMbI MOHATHUM O XUMHUYECKOM
JJIEMEHTE W BEHIECTBE M CHCTEMBI TOHATHH O XUMHUYeCKoW peakuuu. OO0 3TH CHUCTEMBI
CTPYKTYPHO OpraHM30BaHbI IO MPUHIIMITY MOCJIEI0BATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE
TEOPETHUUYECKUX MPEJICTABICHUN PA3HOTO YPOBHS: aTOMHO-MOJICKYJISIPHOTO YYE€HHsI KaK OCHOBBI
Bcero ecrectBo3Hanus; llepumoamueckoro 3akona J[.MI. MenpeneeBa Kak OCHOBHOTO 3aKOHa
XUMUHU; YYEHHUST O CTPOCHUM aroMa W XUMHUYECKOW CBSI3M; TMPEACTABICHUN 00
ANIEKTPOJUTUYECKOW  JTMCCOIMAIMM  BEIIECTB B  pacTBOpax. TeopeTHdecKkue 3HaHUs
paccMaTpuBalOTCSI Ha OCHOBE OMIIUPUYECKHA TIOJYYCHHBIX M  OCMBICICHHBIX (DaKTOB,
Pa3BHBAIOTCS TOCIIEIOBATEIHHO OT OJHOTO YPOBHS K IPYrOMY, BBITIOJHSS QYHKIIUU OOBSICHEHUS
U TIPOTHO3UPOBAHHS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MPAKTUYECKOTO NPUMEHEHHS U
MOJTYYSHUS U3y4aeMbIX BEIIECTB.

OcBoeHMe MporpaMMbl MO XHMHUH CIHOCOOCTBYET (OPMHUPOBAHUIO TPEACTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEN HAYy4HOM KapTUHBI MUpa B JIOTHKE €€ CHCTEMHOM IpPHUPOJBI,
IIEHHOCTHOTO OTHOIIICHUS K HAYYHOMY 3HAaHHUIO U METOJIaM MO3HaHUs B Hayke. M3ydueHune XxuMmuu
MPOUCXOAUT C TIPHUBJICUYCHHEM 3HAHUW W3 paHee M3YUYCHHBIX YYEOHBIX TMPEAMETOB:
«Oxpyxaromuit Mup», «bruomnorus. 5-7 knacce» U «Pu3uka. 7 Kiacc.

[Ipy u3ydeHnn XUMHUHA MPOUCXOIUT (HOPMHUPOBAHKE 3HAHWN OCHOB XMMHUYECKOW HAyKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JEATEIHHOCTH YEJIOBEKa U KaK OJTHOTO
M3 KOMIIOHEHTOB MHUPOBOM KYyJIbTYpHI. 3ajada y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHUH
CHUCTEMBl XUMHUYECKUX 3HAHUN - BOKHEWIUX (DaKTOB, TOHATHH, 3aKOHOB M TEOPETUUYECKHUX
MOJIOKEHUM, JOCTYMHBIX O000OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNN K HayYHBIM METOJaM MO3HAaHUS MTPU U3YUYEHUHU BEUIECTB M XUMUYECKUX PEaKIIHii, B
dbopMHUpPOBaHMM ¥ PA3BUTUU I[IO3HABATENbHBIX YMEHHH M HMX TMPUMEHEHHH B Y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENLCKON AESITeTbHOCTH, OCBOCHUU MPaBUJI 0€3011aCHOTO
oOpallleHus ¢ BellecCTBaMU B IOBCETHEBHOM JKU3HHU.

Ilpy u3yyeHWHM XMMHHM HA YPOBHE OCHOBHOIO 00miero o0pa3oBaHusi BasKHOE 3HaYeHHE
IpuoOpe/IH TaKKe e, KAK:

e (opmMupoBaHHE HHTEIUIEKTYalbHO PA3BUTON JMYHOCTHU, TOTOBOM K CamMo00Opa3oBaHUIO,
COTPYJHHYECTBY, CAMOCTOATEILHOMY MPUHSATHIO PEUICHHM, CIOCOOHON alanTUPOBaThCS
K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HH;

® HaMpaBJICHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4ecKoe MpHoOIIeHne oOyJaronmxes K
CaMOCTOSITENIbHOM IMO3HABATEIbHOW JI€ATEIBbHOCTH, HAyYHbIM METOJIaM IO3HaHUs,
(hopMUPYIOIUM MOTHBALIMIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

e o0ecrieueHre YCIOBHUHM, CHOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYArOIIMMHUCS —OTbITa
pazHooOpa3HO AEATeNbHOCTH, TMO3HAHHUA M CaMOTO3HAHUS, KIIOYEBBIX HABBIKOB
(KJTFO4EBBIX KOMIIETEHIIUI ), UMEIOIINX YHUBEPCATbHOE 3HAYCHHE ISl Pa3IMYHBbIX BHIOB
NEeSATENbHOCTH;

e (opmupoBanue o0rIei QyHKIIMOHATBHON M €CTeCTBEHHO-HAYYHON T'PaMOTHOCTH, B TOM
YHUClie YMEHHMH OOBICHATh M OLIEHUBATH SIBICHUS OKPYKAIOIIETO MHpa, HCHOIb3YS
3HAHUS U OMBIT, NOJYYEHHBIE TPU U3YUYEHUU XUMUHU, IPUMEHATh UX IPHU PELICHUN

e MpoOJeM B MOBCEAHEBHOW KU3HU U TPYAOBOU JESITEILHOCTH;

e (opmupoBanue y 00yJaromuxcsi TYMaHUCTHYECKUX OTHOIICHHM, MOHUMAaHHS IIEHHOCTH
XMMHUYECKUX 3HAHWHA Ui BBIPAOOTKH JKOJOTUYECKH I[€1ecO00pa3HOro MOBEACHUS B
OBITY ¥ TPYIOBOU JESITENLHOCTH B LIETSX COXPAHEHHUSI CBOETO 3/I0POBBS M OKPYKAroIIen
MIPUPOJIHOM CPEJIbI;

® pa3BHUTHE MOTHUBAIUU K O0YUEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO

Ha OCHOBE YCBOEHHS OOIIEUeJIOBEUYECKUX IIEHHOCTEH, T'OTOBHOCTH K OCO3HAaHHOMY
BBIOOPY MPODUIIS U HAITPABIEHHOCTH JajibHEeHIIero o0y4eHus.




O0m1ee yncio0 4acoB, PEKOMEHI0BAaHHBIX JJIsl U3YYEeHUsI XUMUH, - 136 4acos:
B 8 KJacce - 68 yacoB (2 yaca B HEJIENIO),
B 9 kiacce - 68 yacoB (2 yaca B HEZIEIO).

CopepxaHue obyueHusa B 8 knacce.

IlepBoHaYaJabHbLIE XUMHUYECKHE MOHATHS.
[Ipenmer xumun. Ponb XMMUM B KU3HU 4YEIOBEKa. XUMHUS B CHCTEME HayK. Tena U BelecTna.

dusnyeckue CBOWCTBa BelIECTB. ArperatHoe cocrosiHnue BemiecTB. [loHsaTne o wmeTomax
mo3HaHus B XuMuu. Yucteie BemecTBa u cMecu. CriocoObl pa3/ielieHus CMecei.

ATOMBI U MOJIEKYJIBI. XUMHUYECKUE d1eMeHThl. CHMBOJIBI XUMHYECKUX dJIeMEHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUeHHE.

Xumuueckasi popmysia. BajleHTHOCT, aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA

coctaBa BemecTB. OTHOcUTeNbHAass aToMHass Macca. OTHOCUTEIbHAs MOJIEKYJISIpHas Macca.
MaccoBas JoJIsl XUMHAYECKOTO DJIEMEHTA B COEINHEHNH.
KouunyecTBo BemectBa. Monbs. MousipHast macca. B3auMOCBsI3b KOJIMYECTBA, MACChl U YHCIIA

CTPYKTYPHBIX €MHUII BelecTBa. Pacu€Tel mo hopmynaM XUMUYECKUX COSTMHEHUH.
duznyeckre W _XHUMHYECKHe sIBJeHUsl. XUMHUYECKas peakuuss M €€ NpU3HaKh. 3aKOH

COXPaHEHHUs MacChl BEIIEeCTB. XUMHUUeckne ypaBHeHUs. Kiaccupukanus XUMHUUECKUX peaKIHii
(coenuHeHwms, pa3IoKeHUs, 3aMeIeHs], 0OOMEHa).

XUMUYECKUI D3KCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW TNOCyno#l, mpaBuiamMu paboOThl B
naboparopur W TpuéMamMu oOpamieHus ¢ Ja0opaTOpHBIM O0OpYAOBaHHEM, H3ydeHHE U
onucanue (PU3NYECKUX CBOMCTB 00pa3IlOB HEOPTraHWYECKUX BEIIECTB, HAOMIOACHHE (DU3UICCKUX
(nyaBneHue BOCKa, TassHUE JIbJIa, pACTUPAHUE caxapa B CTYIKe, KUIIEHWE U KOHJEHCAIUS BOJIbI)
U XUMHYECKUX (TOpEeHHE CBEUH, NMPOKAIMBAHME MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE Mella C
KHUCTIOTOM) sIBJIGHUH, HAOMIOEHUE U ONMHCAaHUE MPHU3HAKOB MPOTEKAHUS XUMHUYECKUX PEeaKIuil
(paznmokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOpUIOM Oapusi, paszioKeHHe
ruapokcuaa Menu (II) mpu HarpeBanuu, B3aMMOJICHCTBHE Kele3a ¢ pacTBopoM coiu meau (II),
M3YyYeHHE CIOCOOOB pasfesieHus cMecell (C MOMOIIbI0 MaruuTta, GuiIbTpOBaHKE, BhINIapUBaHUE,
TUCTUIUTSLMS, XpomaTorpadus), MpoBeACHHE OYUCTKUM IOBApEHHOM coyn, HAOMIOAEHHE U
OTHCAaHUE PEe3yJbTATOB IMPOBEACHHUS ONbITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHMsI Macchl,
CO37[aHKME MOJIEeIeH MOJEKYI (IIapOCTEPIKHEBBIX).

BaskHeiiniue npeicraBuTe/] I HeOPraHMYecCKMX BelIeCTB.

Bo3ayx - cmech razoB. CocraB Bosayxa. Kuciaopon - sIeMEHT M TIPOCTOE BEIIECTBO.

Haxosxnenue kucioposa B mpupoje, GpU3n4eckue U XuMUYECKHUe CBOMCTBA (peaKkI1 TOPEHUs).
Oxcunpl. Ilpumenenue kuciaopoga. CnocoObl MOMydeHHUs KHUCIOpOJa B JIaOOpaTopuu U
npomsliuieHHOCTH. KpyroBopoT kucinopoaa B npupoje. O30H - auloTponHas MOJIUGHUKAIMS
KHCIJIOPOJa.

TennoBoit 3pdexT XUMHYECKOW peaklud, TEPMOXMMHUYECKHE YpaBHEHUsS, JK30- U
OHIOTEPMHUUYECKUE pEaKUMHU. TONIMBO: Yroiab M MeTaH. 3arpsA3HEHHE BO3/YyXa, YCUJICHHE
MapHUKOBOTO 3P QeKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopoa - sneMeHT u mpocroe BemecTBo. HaxoxkieHre Bogopoja B MpHUpoje, GU3NUEeCKHe U
XMMUYECKHE CBOMCTBA, MPUMEHEHHe, CIIOCO0b! mosrydeHust. Kucinotsl u conu.

MonspHblil 00bEM ra3oB. Pacu€Tbl M0 XUMHUUECKUM YpaBHEHHSIM.

®usnueckue cBoMcTBa BOAbl. Boma kak pactBoputens. PactBopbl. HacklmeHnsle u
HEHACBIICHHBIE PacTBOPBL. PacTBOpUMOCTBL BellecTB B Bojae. MaccoBas H0js BeELIECTBAa B



pactBope. Xumudeckue cBorcTBa BoJbl. OcHOBaHMs. Pojib pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BOJIbI B IpHUpOJE. 3arps3HEHUE MPUPOAHBIX BoA. OxpaHa U OYMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranwmueckux coenuHenwmid. Oxcuapl.  Knaccudukamuss — OKCHIOB:
coneoOpa3yromue (0OCHOBHBIE, KUCIOTHBIE, aM(OTEepHEIE)

u HeconeoOpasyromue. Homenknarypa oxcuioB. Duswueckne W XHUMHYECKHE CBOWCTBA
okcua0B. [losryuenne oKCuaoB.

OcHoBanms. Kiaccudpukanuss OCHOBaHW: TWIENOYM H  HEPACTBOPUMBIC  OCHOBAHUSI.
Homenknarypa ocHoBanmil. ®Pu3MUECKME M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBAHMM.

Kucaorel. Knaccudukanus xucnor. Homenkmatypa kucnoT. dusmyeckne W XUMUUYECKHE
cBoiicTBa kuciot. P akruBHoctu metamuioB H.H. bekerosa. Ilosydenune kucior.

Coan. Homenkiatypa cosei.

du3nyYecKre U XUMUYECKUE CBOMCTBA comel. [lomyuenue coueil.

['eneTnveckas CBSI3b MEXKY KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

XUMHUYECKUN SKCIEPUMEHT: KAa4eCTBEHHOE OMPEICICHUE COJICp)KaHUs KHCIOpOJa B BO3IYyXE,
MoJydeHue, COOMpaHHWe, paclo3HABaHWE W W3yYeHHWE CBOMCTB KHCJIOpOJaa, HaOI0IeHNe
B3aMMOJICHCTBUS BEIMIECTB C KUCIOPOJOM M YCIOBHUS BO3HUKHOBEHMS M MIPEKPAIICHHS TOPEHUS
(moskapa), O3HAKOMJICHHE C O0O0pa3laMu OKCHIOB M OIMCAaHWE WX CBOMCTB, MOJIyYEHUE,
cobupaHue, pacrmo3HaBaHWE W W3yYECHHUE CBOWCTB BojopoAa (TOpeHHE), B3aUMOJCHCTBHE
Bojiopona ¢ okcugoMm meau (II) (BO3MOKHO HCIONB30BAaHHME BHACOMATEPUAJIOB), HAOIIOACHUE
00pa310B BEIIeCTB KOJIUYECTBOM | MOJIb, HCCIIEIOBaHHE 0COOCHHOCTEN PAaCTBOPEHHUS BEILIECTB C
Pa3IMYHON PACTBOPUMOCTHIO, MPUTOTOBJIECHUE PACTBOPOB C OMPEACIEHHONW MAcCOBOM 0JIeH
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C MeTaIaMH (HATpPUEM U KaJbIHEM)
(BO3MOXHO HCITOJIb30BAaHUE BHUICOMATEPUAJIOB), HCCIIEIOBaHHE OOpa3lloB HEOPraHMYECKHX
BEIIECTB PA3JIMYHBIX KIACCOB, HAOIOJICHUE HM3MEHEHMsI OKPACKHM HHAWKATOPOB B PACTBOPAX
KHCJIOT U IIeJI0YeH, n3yueHue B3anmoierctus okcuaa meau (1) ¢ pactBopom cepHO# KHCIIOTHI,
KHCIIOT C MeTajUlaMH, peakiuil HeWTpaau3aluu, I[OJIy4eHHE HEPaCTBOPHUMBIX OCHOBAHMUH,
BBITECHEHHE OJHOTO METayljia JAPYrMM M3 pacTBOpa COJH, PEIICHHE IKCIEPUMEHTATbHBIX 33134
o teMe «BaxkHelilue Ki1acchl HEOPraHUYECKUX COSTUHEHUI.

[Tepuonnueckuii 3akoH u Ilepuoandeckas cucrteMa xuMmudeckux anemeHtoB .M. Menaeneena.
Crtpoenue aToMoB. Xumuyeckas ¢Bsizb. OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE PEAKLIUH.

[lepBpie MOMBITKH KIACCH(PUKAIUU XUMHUYECKUX 3NeMeHTOB. [loHATHe O Tpymmax CXOTHBIX
AJIEMEHTOB (IIENIOYHBIE M IIEJIOYHO3EMENIbHbIE METaJUlbl, TaJOreHbl, HHEPTHHIE Tas3bl).
DneMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

Ilepuomnueckuit 3akoH. [lepuoanyeckas cucrema xumuyeckux snemeHToB JI.UM. MeHnneneena.

KopoTkonepuoanas u JuimHHOnepuojHast ¢opmbl [lepronnyeckoil cucTeMbl XMMHUYECKHX
anemenToB J[.M. Menzeneesa. Ilepuoast u rpymnmnsl. @U3NYECKHUN CMBICH MOPSAAKOBOTO HOMEpA,
HOMEPOB IEPHUOJA U IPYIIILI JJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX saep. M3zoromsl. OnexkTpoHbl. CTpOEHHME IIEKTPOHHBIX
oOosouek aromoB mepBbIX 20 xumuueckux si1eMeHToB Ilepuonmueckoit cucremsr JI.U.
MenzneneeBa. XapakTepuCTUKa XUMHUYECKOTO NIEMEHTA 10 €r0 IMOJIOKEHUI0 B Ilepronnueckon
cucteme JI.1. Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUs pPaauyca aTOMOB XHMHYECKHX JJIEMEHTOB, METAJUIMUECKUX MU
HEMETAJNIMYECKUX CBOMCTB IO IpylnaM U nepuojaMm. 3HadeHue llepmomnueckoro 3akoHa u
IIepnoarueckoil CUCTEMBI XUMHMUYECKMX JJIEMEHTOB Ul pa3BUTUA HAyKd M mpaktuku. [[.M.



Menpenees - y4€HBIN U IPakIaHNH.
Xumnueckas cBsi3b. KoBaneHTHast (MossipHas U HEMOJISIPHAs) CBSA3b. DJIEKTPOOTPULATEIBLHOCTh
XMUMMUYECKUX 3J1€MEHTOB. VlIOHHas CBSI3b.
Crenenp oxucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. IIporneccsl okucieHus u
BOCCTaHOBJIEHHsI. OKUCIIUTENIN U BOCCTAHOBUTEIIH.
XUMUYECKUN OKCIEPUMEHT: M3ydeHHEe oOOpa3loB BEUIECTB METAJIOB M HEMETAJUIOB,
B3aUMO/ICHICTBUE TUAPOKCHIA LIMHKA C PacTBOpaMH KHUCIIOT U ILEJI0Yel, MPOBEJIEHUE ONBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakuuu
Pa3IoKEHUs, COCUHEHMUS).
MexnpeavMerHble CBSA3HU.
Peanu3zanust MEXIpeAMETHBIX CBA3€M MPU M3YyYEHUHM XMUMHHM B 8 KJlacce OCYIIECTBIIIETCS

gepe3 HCIOJB30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATHW, TaK W IOHSATHH,
SIBJISTFOIIIUXCSI CHCTEMHBIMHE JUTSI OTACIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.
OO0mue ecTeCTBEHHO-HAyYHbIE TOHATHSA: HAy4YHBIN (DaKkT, THIOTe3a, TEOpHs, 3aKOH, aHaJM3,
CUHTE3, KIACCU(PUKAIUs, TMEPHOIUIHOCTh, HAOIIOEHUE, ODKCIEPUMEHT, MOACIUPOBAHNE,
HU3MepeHue, MOJICITh, SIBJICHHC.

®dusnka: Marepus, aToM, OJJEKTPOH, TPOTOH, HEHUTPOH, WOH, HYKJIHJ, HW30TOIIbI,
PaJIMOAaKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUIH 3apsj, BEIIECTBO, TeJO, O0BEM, arperaTHoe
COCTOSTHUE BEIIECTBA, a3, (PM3MUeCKHe BeTUINHBI, €IMHAIIB H3MEPEHUsI, KOCMOC,
niaHeTsl, 3BE31161, CoTHITE.

buonorus: ¢porocunTes, npixanue, onocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaITbl, TOPHBIE TTOPOIBI, MOJE3HBIE HCKOTTAeMbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

CopepxaHue obyueHusa B 9 knacce.

BeniecTBo 1 XUMHYECKass peaKIus.
[Tepuonnueckuii 3akoH. Ilepuoandeckas cucrema xumudeckux snemeHtoB .M. Menneneena.

CrtpoeHne aToOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMHUYECKHUX 3JIEMEHTOB IMEPBBIX
TPEX NEpUOJIOB, KallUs, KLU U UX COETMHEHUH B COOTBETCTBUHU C MOJIOKEHUEM HIIEMEHTOB B
[leprnoanyeckoit cuctemMe U CTPOEHUEM UX ATOMOB.

CtpoeHue BeliecTBa: BUAbl XUMHUECKON CBA3U. THUIIBI KPUCTAUIMYECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BEILlECTBA OT TUIA KPUCTAJUINYECKOHN PEIIETKU U BUJJa XUMUYECKON CBSI3U.
Knaccugukanus 1 HOMEHK/IAaTypa HEOPraHWYECKUX BeleCTB. XUMHUECKUE CBOWCTBA BEILECTB,
OTHOCSIIIUXCSL K Ppa3IMYHBIM KJIACCAM HEOPraHMYeCKUX COEAMHEHUI, I'eHeThdeckas CBs3b
HEOPraHU4eCKUX BEIIECTB.

Knaccupukanus XuMUYECKUX peakUuil 1O pa3inyHbIM IpuU3HaKaM (10 4YHMCIy U COCTaBy
YyYacTBYIOIIMX B peaKIUH BEUIeCTB, MO TemIoBoMy 3(ddekTy, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHUYECKUX 3JEMEHTOB, 10 OOpPaTUMOCTH, MO Y4YacTUIO KaTallu3aropa). DK30- U
SHIOTEPMHUUECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

Ilonsitne 0 ckopoctH xumuyeckoil peakuuu. [Tonsarue o0 oOpaTUMBIX M HEOOpaTUMBIX

XUMHUYCCKUX PpPCaAKIUAX. IlonssiTHE O TOMOTE€HHBIX H TCTCPOTCHHBIX PCaKIUAX. Ilonstue o
katanuze. lloHsATHE O XUMHYECKOM paBHOBCECHU. CDaKTOpLI, BJIMAIONIUE Ha CKOPOCTb
XUMHUYECKOMU PCaKIINU U IMOJIOKCHUC XUMUYCCKOTO PaBHOBECHU .

OKHCIINTEIbHO-BOCCTAHOBUTEIILHBIC pcaKknuu, BHCKTPOHHBIﬁ OamaHc OKHCIIUTCIBbHO -
BOCCTaHOBHUTEIIbHOM pCaKkuunun. CocrapieHue ypaBHeHI/Iﬁ OKHCIINTCIBbHO-BOCCTAHOBUTCIIBHBIX



peakIuii ¢ UCIIOIB30BaHUEM METO/Ia MIEKTPOHHOI0 OaaHca.

Teopust AIEKTPONUTUYECKOW JOUCCOLMALMU. OJIEKTPOJIUTHl U HEINEKTPoIUThl. KaTuoHBI,
aHUOHBI. MexaHN3M IUCCOLMALMY BELECTB C Pa3IMYHBIMU BUJIAMU

XUMUYecKo# cBs3u. CreneHp qucconranni. CUIbHbBIE U CIIa0bIe 3JEKTPOIUTHI.

Peakiu monHOro OOMeEHA. YCIIOBUS NPOTEKAaHHWS pPEAKIUii HMOHHOTO OOMEHa, IOJIHBIE W
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMA M COJEH B CBETE
MIpe/CTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

XUMUYECKUN JKCHEPUMEHT: O3HAKOMJIEHHE C MOJEISIMHM KPHUCTAUIMYECKUX PEIIETOK
HEOPraHMYECKHUX BELIECTB - METAJUIOB M HEMETAJUIOB (rpadura M aiaMasa), CJIOKHBIX BEIIECTB
(x1opuaa HaTpusi), HCCIEIOBaHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakuuud OT
BO3JICHCTBUSL Pa3IUYHBIX (PAKTOPOB, UCCIEIOBAHUE AIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB,
mporecca  JAMCCOLMAIUKM  KHCIOT, Ienod4ed M cojied  (BO3MOYKHO — HCIOJIb30BaHUE
BUJIEOMATEpPUAJIOB), MPOBEACHUE OMBITOB, WJUIIOCTPUPYIOIINX MPU3HAKU MPOTEKaHMs peakuuit
HOHHOTO oOMeHa (0Opa3oBaHME OCaJKa, BbIAEICHHE Ta3a, oOpa3oBaHHE BOJIbI), OIbBITOB,
WUTIOCTPUPYIOMIUX MPUMEPHI OKUCIUTELHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakuuu
pa3joKeHusi, COEIUHEHHS), paclo3HaBaHHE HEOPraHMYECKHX BELIECTB C  IOMOUIBIO
KayeCTBEHHBIX peaklnii Ha NOHBI, pellleHne SKCIIEpUMEHTANIbHBIX 3a/1au.

HemeTaJuibl M MX coOeIMHEHU.

OOmast xapakTepucTuka rajgoreHoB. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE CTEHEHH
okucnenus. CtpoeHue M (PU3NUECKHE CBOMCTBA MPOCTHIX BEIIECTB - TAJIOTCHOB. XUMHUYECKUE
CBOMCTBa Ha MpuUMepe XJopa (B3aUMOJEHCTBHE C MeTalllaMH, HEMeTajulaMH, IIeJouaMu).
XnopoBogopoa. ConsiHasi KUCIOTa, XMMAYECKUE CBOMCTBA, MOJIydeHUE, TpUMeHeHue. JleiicTBue
XJIOpa ¥ XJOPOBOJOpOJa Ha OpPraHU3M 4ejoBeka. BakHeWine XJIOpHIbI U MX HAXO0XJAECHUE B
MIpHUpOJIE.

OO6mrast  xapakrtepuctuka d1eMeHTOB  VIA-rpynmbl.  OCOOCHHOCTH CTPOCHHS  aTOMOB,
XapaKTepHbIE CTETICHH OKHUCIICHHUSL.

Crpoenue u (Qu3uyeckre CBONCTBA MPOCTHIX BELIECTB - KUCIOPOAA U CEpbl. AJIOTPOMHbBIE
MOAU(UKAIIMK KHUCIOpOoJia U cepbl. XUMHUECKHe cBoicTBa cepbl. CepoBOJIOPOA, CTPOCHHUE,
¢buznueckue U xumMuueckre cBorcTBa. OKCUABI Cephbl KaK MPEJCTaBUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kuciota, pu3nMueckue M XUMHUYECKHE CBONCTBa (00IIME Kak IMpeICcTaBUTENs Kiacca
KUCIOT M croeruduueckrue). XUMUYECKHE pEaKIMH, JeKallde B OCHOBE IPOMBIIIICHHOTO
croco0a Moyry4eHus: CEpHON KUCIOTHI.

[Tpumenenne. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakuusi Ha cyibdar-uoH. Haxoxxnenue
ceppl U €€ COeAMHEHUN B TMpHpoae. XHUMHUYECKOE 3arpsA3HEHUE OKPYXKAloIIeH Cpelibl
COCIMHEHUSIMU cepbl (KUCIOTHBIE O, 3arpsi3HEHHE BO3AyXa W BOJOEMOB), CIIOCOOBI €ro
MPEAOTBPALLIECHHUS.

O6mas xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIe
CTENIEHU OKUCIIECHUS.

A30T, pacnpocTpaHeHHe B Mpupoje, pusndeckre U XuMuueckue cpoiictsa. Kpyrosopot azota B
npupojae. AMMHUaK, ero (pu3ndeckue U XMMUYECKUe CBONCTBA, MOdydeHue u nmpuMmenenue. Conu
aMMOHHUsI, UX (PU3MYECKHe U XUMUYECKHE CBOWCTBa, mpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHMSI. A30THAsI KHCIIOTa, €€ MoIy4YeHue, (pu3ndeckue U XMMHUECKre CBOICTBa (001ue
KaK TIPEICTaBUTENsl Kiacca KHUCIOT U crneruduueckue). Vcmonp3oBaHHe HUTPATOB U COJEH
aMMOHHSI B KaueCTBE MHUHEPAIbHBIX YAOOpeHWH. XHUMUYECKOe 3arps3HEHHe OKpYyKarollei
Cpelbl COETMHEHUSMH a30Ta (KUCIOTHBIE IOXK/H, 3arpsi3HEHUE BO3AyXa, TOUBHI  BOJOEMOB).



docdop, ammorpornHbie MoguduKanuu docdopa, husndeckne U XuMudIeckue cBoictBa. OKcu
dochopa (V) u dochopHas kuciora, (GU3NYECKUE W XUMHUYECKHE CBOWCTBA, MOJy4dCHHE.
Hcnons3oBanue GpochaToB B Ka4eCTBE MUHEPATIBHBIX yI00OpEHUH.

OOmast xapakrepuctuka 3ieMeHTOB I[VA-rpynmel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEIICHH OKUCIICHUSL.

VYraepon, amiOTpomHbIE MOAM(DHUKALWHK, PpPacHpoOCTpaHEHHWE B Tpupoae, (uU3NYecKue u
XHUMUYecKne cBorcTBa. AncopOmus. Kpyrosopor yriepoga B mpupojge. OKcHIsl yriaepona, ux
¢u3nyeckne M XWMHUYECKHE CBOICTBA, CWCTBHE HA IKUBBIC OPraHU3MBI, IOJIy4YeHHE |
MIPUMEHEHHE. DKOJIOTUYECKHE MpoOJIeMbl, CBsi3aHHbIE ¢ OkcuiaoMm yriepoaa (IV), rumoresa
rI00aBHOTO TOTETJICHUS KIMMAaTa, MApHUKOBBIA (G GeKT. YToimbHas KHCIOTa W €€ CONH, UX
¢u3nveckue M XMMUYECKHE CBOWCTBA, MOJy4YeHHE M NMpUMeHeHne. KauecTBeHHas peakius Ha
kapOoHaT-uMoHBL. Mcmonb3oBanue KapOOHATOB B OBITY, MEAWIIMHE, MPOMBIIUICHHOCTH |
CEJIbCKOM XO35IMCTBE.

[lepBoHavanbHBIE TIOHATHS 00 OPraHMYECKUX BEUIECTBAX KaK O COCAMHEHUSX yriepojaa (MeTaH,
9TaH, JSTHWJICH, AaIeTHWJICH, AITAHOJI, TJIHIEPHH, YKCYCHas KucioTa). [IpupomHble MCTOYHUKH
YTIE€BOAOPOJIOB (YTroib, IPUPOIHBIN ra3, HedTh), IPOIYKTHI UX MepepaboTKu (OeH3UH), UX POJIb
B OBITY ¥ IPOMBIIIUIEHHOCTH.

IMonsiTne 0 OMOJIOrNYECKH Ba)KHBIX BEIIECTBAX: KMPaX, 0eJIKax, YIJIeBoAaxX - U UX POJH B
KU3HU YelloBeKka. MarepraabHOe eIMHCTBO OPraHMYECKUX U HEOPTaHUIECKUX COCTMHEHUH.
Kpemuuii, ero ¢usnueckne u XuMu4eckre CBOMCTBA, MoiydyeHue u npumeHeHue. CoeluHeHHs
KpeMHHs B nipupoje. OOmue npeactaBieHus 00 okcuae kpeMHus(1Y) u KpeMHUEBOH KUCTIOTE.
CunukaTel, HMX HUCHOJB30BaHWE B OBITY, MEIULMHE, MPOMBIIIJICHHOCTH. BaxkHeiiue
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiembl
0€30MacHOTO UCMOIb30BaHUS CTPOUTEIBHBIX MATEPHAIOB B IOBCETHEBHOM KU3HU.

XUMHUYECKUH DKCIEPUMEHT: M3yUYeHHUE OOpPa3IlOB HEOPraHMYECKHX BEIIECTB, CBOMCTB COJISTHON
KHUCJIOTBI, MPOBE/ICHNE KaYeCTBEHHbIX peaKlui Ha XJIOPHUA-UOHBI U HAOIIOACHHUE MPU3HAKOB UX
MPOTEKAHUS, OIMBITHI, OTpaxkaroliue (PU3NYeCKHe UM XUMHYECKHE CBOICTBA TajOreHOB M UX
COeMHEHUIN (BO3MOXHO HCIIOJIB30BaHUE BHUIEOMATEpUAIOB), O3HAKOMIICHHE C oOOpaslamu
XJIOpPUJOB (TaJIOTEHUIOB), O3HAKOMIIEHHE C O0pa3lamMu cepbl U €€ COeTUHEHHUSIMH (BO3MOKHO
WCIIOJIb30BAHME BHJIEOMATEpPHANIOB), HaONIOIeHHE TMpoliecca OOyriaMBaHUS —caxapa MOJ
NeHCTBHEM  KOHILIGHTPUPOBAHHOW CEpPHOM  KHUCIIOTBHL, M3y4YeHHE XUMUYECKHX CBOMCTB
pa30aBiIeHHON CEpHOW KHUCIIOTHI, MPOBEACHHWE KAYECTBEHHOW peakiuu Ha CyibpaT-uOH U
HaOmoIeHNe TpuU3HaKa e€ MPOTeKaHWs, O3HAKOMJICHHE C (U3MYECKMMH CBOMCTBAaMH a30Ta,
dochopa m HMX coenMHEHHMH (BO3MOXKHO MCIOJIb30BaHUE BHICOMATEPUAIIOB), OOpa3laMu
a30THBIX U (GOCPOpHBIX YyINOOpEHHUid, MoyueHue, coOupaHue, pacro3HaBaHHE M H3yYCHHE
CBOMCTB aMMMaKa, IMPOBEICHHE KAueCTBEHHBIX peakiuii Ha MOH aMMOHUS u (ocdaT-uoH u
U3yueHHe MPU3HAKOB MX MPOTEKAHUs, B3aUMOJIeHICTBUE KOHLIEHTPUPOBAHHON a30THON KUCIIOTHI
C MeZIbl0 (BO3MOXKHO MCHOJIb30BaHUE BUIEOMATEPHAIIOB), H3YUYEHHE MOJIeNIel KPUCTANINYECKUX
peméTok anmasa, rpadura, QymiepeHa, 03HaKOMIICHHE C IPOLIECCOM aICOPOLIUU PACTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U YCTPOMCTBOM IMPOTUBOTasa, MOJy4YeHHE, CcOOUpaHUe,
pacro3HaBaHHe U U3y4EHHE CBOMCTB YIJIEKUCIIOTO I'a3a, MPOBEACHUE KaUeCTBEHHbBIX Peakluii Ha
KapOOHAaT W CHJIMKAT-MOHBl W UW3YUYEHHE TPHU3HAKOB UX TMPOTEKaHUs, O3HAKOMIICHHE C
NPOAYKIMEH CHJIMKATHOW MPOMBIIIJICHHOCTH, PEIIEHUE SKCIEPUMEHTANBHBIX 3aJad 10 TeMe
«BaxxHel1ue HeMeTalbl U UX COSTUHEHUS.

MeTajjibl M UX COeITMHEHHS.

OO0mast xapakTepuCTHKa XUMUYECKUX DJIEMEHTOB - METAJUIOB Ha OCHOBAaHUHU WX TOJIOKEHUS B




Ilepnoanueckoil cucreMe XuUMUYECKHX 3ieMeHTOB /[[.M. MenneneeBa M CTPOECHMsS aTOMOB.
Crpoenue meramioB. Meramuinueckas CBS3b M MeETaUIMUECKas KPUCTAUIMYECKasl PeIETKa.
DNEeKTPOXUMHUYECKUN pPsAJl HampsKeHUM MeTamuioB. Du3MuecKue U XHUMHUYECKHE CBOWCTBa
MetauioB. OOmMe crmocoObl Moy4eHuss MeTauioB. [IoHsITHE 0 KOPPO3HH METaNIOB, OCHOBHBIC
crocoObl 3amMThl UX OT Koppo3uu. CIutaBbl (CTaib, YyryH, AIOPATIOMHHUN, OpoH3a) W HUX
MIPUMEHEHHE B OBITY U TIPOMBIIIUICHHOCTH.
[[lesrounble MeTambl: nojoxkeHue B Ileproamueckoil cucreme XHUMUYECKUX 3ieMeHToB J[.M.
MenpneneeBa, CTpOEHHME HX aTOMOB, HaxOXJeHHEe B mnpuponae. Du3znyeckue U XUMHYECKUE
CBOMCTBA (Ha mpuMepe HaTpust U Kanus). OKCUJIbI M THAPOKCHUIBI HATpUs U Kanus. [Ipumenenue
IETOYHBIX METAIUIOB U UX COCTUHECHUM.
[[lerouyHO3EMENBHBIE META/IBl MarHUi W KalbUui: ToJioxkeHne B llepuomnueckor cucreme
xuMuueckux sieMeHTtoB [[.M. MeHneneeBa, CTpOEHHWE HMX AaTOMOB, HAXOXJIEHHE B IMPUPOJE.
®u3NYeCcKue U XMMHYECKHME CBOMCTBA MarHus W KajblHs. BakHeHIIMe COCIUHEHUS KalbLUs
(oxcun, rumpokcua, cor). JKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEeHHUSI.
AmoMuHMil: nosiokeHue B Ilepuonmueckod cucreMe  XUMHYECKHX dyeMeHToB  J[.H.
MenneneeBa, CTpOCHHE aTOMa, HaXoXkAeHUE B npupoae. Pu3nyueckue U XMMUYECKHE CBOKCTBA
aTIOMUHUS. AMQOTEpHBIE CBOMICTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.
Kenezo: nonoxxenue B Ilepuogumueckoit cucreme xumuyeckux snemeHToB .M. Menneneena,
CTPOEHHE aTOMa, HaxoXJeHue B mpupojae. Duznyueckue W XUMHUYECKHME CBOMCTBA JKele3a.
Oxcuppl, runpokcuasl U conu conu xkenesa (II) u xemesa (III), ux cocraB, cBoiicTBa H
MOJTy4YECHHUE.
XUMUYECKUN HKCHEPUMEHT: O3HAKOMJIEHHE ¢ oOpa3lamMd METaUIoB U CIUIaBOB, HX
(Gbu3NYeCKUMU CBOWCTBAMH, H3YYEHHE pE3yJIbTaTOB KOPPO3UU METAIOB  (BO3MOKHO
HCII0JIb30BAHNE BUEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHA KaJIbLIUA U HATpUs
C BOJIOM (BO3MOKHO HCIIOJIB30BaHHUE BUICOMATEPUATIOB), HCCIICIOBAHNE CBOMCTB JKECTKOM BOJIBI,
mpolecca TOpPeHHs jKele3a B KUCIOpoJe (BO3MOXHO HCIONb30BaHUE BUAECOMATEPHUATIOB),
MIPU3HAKOB MPOTEKAHUsI KAYECTBEHHBIX PEaKIMil Ha MOHBI (MArHus, KaJblUs, ATFOMUHUS, LINHKA,
xkene3a (II) m xenmeza (III), memu (II), HaOnrogeHUME W OMUCAHUE MPOIIECCOB OKpPAIIMBAHUS
IUIAMEHH MOHAMHU HATPHS, Kaiusl U Kalblus (BO3MOXKHO HCIIOJIb30BAHHUE BHUAEOMATEpUAIIOB),
uccienoBaHue aM(pOTEpHBIX CBONCTB THAPOKCHIA ATIOMUHMS W THIIPOKCHUIA IMHKA, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 33Ja4 110 TeMe «BakHelnme MeTauibl U UX COCTUHEHUS.
XMMHUSA U OKPYKAIOLIAA cpena.
BemectBa u martepuanbl B IOBCEIHEBHOM JKM3HM 4YeJNOBEKa. be3omacHoe uCIoJb30BaHUE
BEIIECTB M XMMHUYECKMX peakiuil B ObITy. [lepBas moMomip mpu XUMHYECKHUX OXKOTrax H
OTpPABJICHUSIX.
XuMHYEeCKOe 3arps3HEeHHE OKpyXKarolled cpeabl (TMpefenbHas OMycTUMAas KOHIICHTpAIUs
BemnecTB (nanee - [1IK). Ponb xumun B pemieHnn 3K0I0THYECKUX MPOOIeM.
XUMUYECKUH HKCIEPUMEHT: H3ydeHHe oOpa3l0oB MaTepHaloB (CTEKJIO, CIUIaBbl METAIJIOB,
MOJIMMEpHBIE MaTepUabl).

MesknpeaMeTHbIe CBA3H.

Peanuzamus MexnpeIMETHBIX CBS3€H MpPU M3YYEHUH XUMHHM B 9 Kiacce OCYIIECTBISIETCS
4yepe3 UCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK W TOHSTHH,
SIBJISIFOLLIMXCS] CACTEMHBIMU JIJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOIO 1IUKIIA.

OO01ue ecTecTBEeHHO-HAYUHBIE MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHs], aHAIN3,

CHHTC3, KJ'IaCCI/I(I)I/IKaI_II/IH, NepuoANIHOCTD, Ha6J'IIO,Z[eHI/Ie, OKCIICPUMCHT, MOJICINPOBAHUC,
HU3MEPCHHUEC, MOJICIIb, SIBJICHUC, HapHHKOBLIﬁ 3(p(peKT, TEXHOJIOTHA, MAaTCPUAJIbI.



®usuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, MWOH, HYKIHJ, H30TOIIBI,
pPaiMOaKTUBHOCTb, MOJIEKYJA, DJJIEKTPUUYECKUNM 3apsl, IPOBOJHHUKH, IOJIYIIPOBOJHUKH,
TUIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHUE BEILECTBA, ras,
pacTBOp, PpPacTBOPHUMOCTb, KpPUCTAJUIMYECKass pEHIETKA, CIUIaBbl, (U3UYECKHE BEIWYHHBI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

Buosorusi: gortocuHTe3, ABIXaHWE, OWocdepa, IKOCHCTEMA, MHHEpPAJIbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MaKpPOAJIEMEHTBI, TUTATEJIbHbIE BELIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TOPOIBI, TIOJIE3HBIE CKOTIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IThanupyemoie pe3yiomamol 0C60eHUA NPOZPAMMBL HO XUMUU

Ha YDOGHE OCHOBHO20 00uLe20 00paA308anUA.
N3ydeHne XuMuu Ha ypOBHE OCHOBHOIO 0011ero oOpa3oBaHMs HAIpaBJIE€HO HA JOCTHKEHUE

O6yanOHII/IMI/IC$[ JIMYHOCTHBIX, MeTaHpeI{MeTHBIX 158 Hpe)lMCTHBIX p€3y.]'IBTaTOB OCBOCHUA
y4eOHOro NnpeaMeTa.

JIM9HOCTHBIE pe3yJabTaThl OCBOSHUS IPOTPAMMBI OCHOBHOTO 0OIIero oOpa3oBaHMs
JOCTUTAKOTCA B X0€ o6yquH$[ XUMHUHU B €IUHCTBC yqe6H0171 158 BOCHI/IT&TCJ’ILHOﬁ JCATCIIBHOCTH B
COOTBCTCTBUU C Tpa}lI/IHI/IOHHLIMI/I pOCCHﬁCKHMH COIIuO Ky.]'II)TypHI)IMI/I nu I[yXOBHO -
HpaBCTBeHHBIMI/I OEHHOCTAMU, HpI/IHSITI)IMI/I B O6HIGCTBG HpaBI/IJ'IaMI/I nu HOpMaMI/I IIOBCACHUA U
CIIOCOOCTBYIOT TIPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COIIMAITU3AINN 00yIarOIIIXCS.
HI/I‘-IHOCTHI)IG pe?;y.]'II)TaTI)I 0Tpa>1<a}0T TOTOBHOCTH O6yanOH_[I/IXC${ pYKOBO)ICTBOBaTI)CSI CHCTeMOﬁ
MO3UTUBHBIX IICHHOCTHBIX OPHECHTAIMH M PACIIMPCHHE OTIBITA JCATEIHPHOCTH Ha €€ OCHOBE, B
TOM YHKCJIE B YACTH:

NaAMpUOMUYEcKo20 80CNUMAHUSL:

» IICHHOCTHOTO OTHOIICHHS K OTCUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAay4YHOMY HACJICJTUI0, TOHMMAaHHS 3HAYCHUS XMMHUYECKON HAYKH B )KM3HU COBPEMEHHOTO
o01ecTBa, CIOCOOHOCTH BIAACTh JOCTOBEPHOM  HMHQpOpMaIIUEH

» 0 TEpeIOBBIX JOCTHIKEHHSX M OTKPBITHAX MHPOBOM W OTEYECTBEHHOH XUMHUH,

3aUMHTCPCCOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTpOﬁCTBe MHUpa U 06I_HCCTB3;
epaofcdaycmeo eocnumarul.

> OpeACTaBJICHUA O COLMAJIBbHBIX HOpMax MW IIpaBUJIaxX MEKINYHOCTHBIX OTHOIIICHUH B
KOJIJICKTHUBC, KOMMYHPIKaTHBHOfI KOMIICTCHTHOCTHU B O6H.[€CTB€HHO HOHCSHOﬁ, y‘IC6HO-
HCCHeﬂOBaTeHLCKOﬁ, TBOp‘I@CKOfI U JOpYrux BHIAAX MACATCIIBHOCTH, T'OTOBHOCTH K
paSHOO6paSHOﬁ COBMECTHOM JACATCIIBHOCTH IIpu BBIIIOJTHCHHUH y‘le6HHX,
IIO3HABATCJIbHBIX 3aJ1a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3JaHUH y‘le6HBIX
IIPOCKTOB, CTPEMJICHUA K B3aUMOIIOHMMAHHUIO W B3dUMOIIOMOIIM B IIPOHCCCEC 3TOH
yqe6H01“4 ACATCIBbHOCTH, I'OTOBHOCTH OLICHHMBATb CBOE MOBEJICHUE U IMOCTYIIKH CBOUX
TOBapI/IH_[eﬁ C IIO3MIMKM HPABCTBCHHLBIX MW IIPABOBBIX HOPM C y‘IéTOM OCO3HaHHuA
MOCHEACTBUM IMMOCTYIIKOB;

YEeHHoCmu Hay1Ho2co no3Hanus.

» MHUPOBO33PEHYECKUX TPEJCTABICHUI O BEImECTBE W  XUMHUYECKOH  peakIuH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTaBJISIFOIIMX OCHOBY
JUIL TIOHMMAaHUSl CYIIHOCTH HAay4YHOM KapTUHBI MHUpA, NPEACTaBIEHUH 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUS MPUPOJbI, B3AUMOCBS3AX UEIOBEKAa C IPUPOIHON Cpeloil, o
POJIM XUMHHU B IO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

» TI03HABaTEeNbHBIX MOTHBOB, HAlpPaBJICHHBIX HAa IMOJYYCHHE HOBBIX 3HAHWI MO XUMHH,
HEOOXOAUMBIX JUTsl 00BsICHEHHS HAOII0JaeMbIX IIPOLIECCOB U SIBIICHHIA;

» T03HABaTENbHOM, HHPOPMAIIMOHHOW M YUTATENLCKON KYJIbTYPHI, B TOM YHCJIEC HABBIKOB
CaMOCTOSITENIbHOW  paboThl € Y4eOHBIMM TEKCTaMH, CIPABOYHOW JIUTEpaTypoi,
JOCTYIHBIMU TEXHUYECKHMHU CPEICTBAMU MH(DOPMAIIMOHHBIX TEXHOJIOTHIA;



» wuHTepeca K 0OyYeHUIO U MO3HAHMIO, JIF0003HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camMo00pa30BaHUIO, MPOEKTHOW M HMCCIENOBATEIbCKON JEATENILHOCTH, K OCO3HAHHOMY
BBIOOPY HAPABICHHOCTU M YPOBHS 00y4eHHS B JalbHEHIIEM;

popmuposanus Kynemypsl 300p06bi:

» OCO3HAHUS IICHHOCTH JKM3HHM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO,
YCTaHOBKH Ha 37J0pOBBIN 00pa3 KU3HU, OCO3HAHUS MOCIEICTBUN U HENPUITHUSI BPEAHBIX
npuBbIUEK  (YyHOTpeOJIEHHs  aJKoroJig, HApKOTUKOB, KypeHus), HE00X0AUMOCTH
COOMIOICHNS TPaBWJI 0E30MaCHOCTH NMPH OOPALICHWH ¢ XUMHYECKUMH BEIIECTBAMH B
OBbITY U pEaIbHOM KU3HU;

mpyo0o6020 60CNUMAHUS!

» WHTepeca K MPaKTUYECKOMY W3YUEHHUI0 podeccuii U Tpyla pa3IudHOTO POJia, YBAKECHUE
K TPyLy U pe3ylbTaraM TPYAOBOW JESITEIbHOCTHU, B TOM YHCJIE HAa OCHOBE MPUMEHEHUS
MpPEeIMETHBIX 3HaHUI MO XMMMM, OCO3HAHHOTO BbIOOpAa MHAMBUYaJbHOM TPaeKTOPHU
MIPOJIOJKEHHST 00pa30BaHUs C yU4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX ~ MHTEPECOB U  NOTPEOHOCTEW, YCHEmHONW MNpoQeccHOHAIbHON
NEeSITeIbHOCTH M Pa3BUTUS HEOOXOAMMBIX YMEHHUI, TOTOBHOCTH aJalTHpPOBATHCS B
npodeccruoHalIbHOM cpeie;

9KONI02UUECKO20 OCNUMAHUSL:

» OKOJOTHYECKH I[eJIecOO0pa3HOr0 OTHOIICHHS K TPHPOJIe KaK WCTOYHHWKY JKU3HU Ha
3emiie, OCHOBE €€ CyIIEeCTBOBaHHUS, MOHMMAaHUS IIEHHOCTH 3JI0pPOBOTO U 0€30I1acHOTrO
oOpa3a JHU3HH, OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (GU3HYECKOMY U
MICUXUYECKOMY 3J0pPOBBIO, OCO3HAHUS IIEHHOCTH COOJNIIOJIEHUsI TMpaBui O€30MacHOro
MOBEJICHUsI IPU pabOTe C BEIIECTBAMH, a TAKKE B CUTYALMSX, YIPOKAIOUINX 3J0POBbIO U
JKU3HU JTIOACH;

» CHoCcOOHOCTH TIPUMEHSTH 3HAHHS, IMOJydaeMble NMPU HW3YYCHWU XUMUH, IS PEIICHUS
3a7a4, CBSA3AHHBIX C OKpYXKaOUIEd MNPUPOJHON CpeloW, TMOBBIIICHUS YPOBHS
9KOJIOTUYECKOH KYyJIbTYpPbl, OCO3HAHUS INI00AIBHOTO XapaKTepa SKOJIOTMYECKUX IpolieM
U IyTeH UX PELIeHUs OCPEICTBOM METOA0B XUMUH;

» OKOJIOTHYECKOTO MBIIIICHUS, YMEHHS PYKOBOJCTBOBATHCS KM B II03HABAaTEIbHOH,
KOMMYHUKaTUBHOM M COLIMATIBHOM MTPAKTUKE.

MetanpeaMeTHble pe3yabTaThl. B cocTaBe MeTamnmpeAMETHBIX Pe3YJIbTaTOB BBIICIISIOT
3HaYUMBbIC I (OPMHUPOBAHUS MHPOBO33PCHHS OOIICHAYYHBIC ITOHATHSA (3aKOH, TEOpPHs,
MPHUHIIMII, THIIOTEe3a, (PaKT, CUCTEMA, MPOLIECC, IKCIICPUMEHT U JIPYTroe.), KOTOPhIE UCTIOIb3YIOTCS
B €CTECTBCHHO-HAYYHBIX YUYEOHBIX MpEIMETax M T03BOJISIOT HAa OCHOBE 3HAHMW W3 ATHX
npeaMeToB  (OPMHUPOBATH TIPEACTABICHUE O IICJIOCTHOW HAyYHOW KapTUHE MHUpa, W
YHUBEpCaJbHBIC Y4eOHbIC NeHCTBUs (IIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYJISTHBHBIC),
KOTOpBIE 00ECIeYnBAOT (POPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIILHOMY IUIAHUPOBAHUIO U
OCYIIECTBIICHUIO YUCOHOH JIEATEIILHOCTH.

MertanpeaMmeTHble pe3yiabTaThl OCBOCHHSI 0O0pa30BaTeIbHOW MPOrpaMMbl 1O XUMHUHU
OTpa)karoT OBJa/ICHUE YHUBEPCAILHBIMH IMO3HABATEIHHBIMU JCHCTBUSIMH, B TOM YHCIIE:
bazoevie no2uyeckue Oelucmeus.

> YMCHHE HCIIOJIb30BATh HpI/IéMH JIOTUYCCKOr'0 MBIIIJICHUSA IIpU OCBOCHHUU 3HAHUM:
PAaCKpbIBATb CMBICII XHUMHUYCCKHUX MOHSATHH (BBI,I[GJ'I}ITB HUX XapaKTCPHBIC IIPU3HAKH,
YCTaHABJIMBATb B3aUMOCBA3bL C JApYIruMU HOHHTI/ISIMI/I), HUCIIOJB30BaTh IIOHATUA JIA
O0OBSICHEHUS OTACIBbHBIX (I)aKTOB )41 HBHCHHﬁ, BLI6I/IpaTL OCHOBAaHUA WU KpUTCPUU IS
KJ'IaCCI/I(bI/IKaL[I/II/I XUMHUYCCKHNX BC€HOICCTB WU XHUMHYCCKHX peaxunﬁ, YCTaHaBJINBATb
MNPUYHUHHO-CJICACTBCHHLIC CBA3HU MCKIY 00beKTaMU HU3Yy4YCHUA, CTPOUTH JIOTMYCCKUC
pPacCCyKACHUSA (I/IHI[y'KTI/IBHBIC, ACAYKTUBHBIC, TIIO aHaJ'IOFI/II/I), MMpOBOAWUTL BBIBOJBI U
3aKJIIOYCHHUA,



» yMEHUE MIPUMEHSITH B MPOIECCe MMO3HAHUS MTOHSTHS
(npenmeTHbIE

» W MeTamnpeMETHbBIE), CUMBOJIHMYECKUE (3HAKOBHIC) MOJCIIH, HCIOJBb3YeMbIe B XUMUH,
peoO0pa3oBhIBATh MIMPOKO MPHUMEHSEMbIE B XHMHUHU MOJCIBHBIC TPEACTABICHUS -
XUMHYECKUN 3HAK (CHMBOJI 3JIEMEHTA), XUMHUYecKast (opMylia U YPaBHCHHE XUMUYICCKOM
peaKkuu - NpU PElIeHUH y4eOHO-TIO3HABATEILHBIX 33Ja4, ¢ y4ETOM 3THUX MOJCIIbHBIX
MIPEJICTABICHUIM BBISBIATh U XapaKTePU30BaTh CYIICCTBEHHBIC MPH3HAKUA H3yYacMbBIX
OOBEKTOB - XUMHUYECKMX BEHICCTB M XUMHUYECKHX PEAKIMH, BBISABIATH OOIIHE
3aKOHOMEPHOCTH, TPHYUHHO-CJIICJCTBCHHBIC CBS3M W TIPOTHBOPEYUS B H3YIaCMBIX
MpoIeccax u SBJICHUSIX;

bazoebie uUcciedo8amebCKue 0etUcmeust.

» YMEHHE WCIIOJB30BaTh MMOCTABICHHBIE BOMPOCH B KayeCTBE MHCTPYMEHTA IMO3HAHWS, a
TaK)K€ B KaueCTBE OCHOBBI JUIsI (POPMHPOBAHUS TMIIOTE3bI 10 MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYXJICHUN;

» TIpUOOpEeTeHHEe OmbITa MO IUIAHWPOBAHHWIO, OPTaHU3AMH M TPOBEICHHUIO YIEHUYECKUX
SKCIEPUMEHTOB: yMEHHE HaOIIoAaTh 3a XOJAOM  IIpolecca, CaMOCTOSITENIbHO
MIPOrHO3UPOBATh €r0 Pe3yybTat, GOPMyIUpOBaTh 000OIEHNS U BBIBOJIBI 110 PE3YyIbTaTaM
MIPOBEIEHHOTO OMBITA, UCCIEA0BAaHNUS, COCTABIATh OTUYET O MPOJIETaHHOM paboTe;

paboma ¢ ungopmayueti:

» yMeHHE BBIOWpATh, AHAIM3HPOBATH W HMHTEPIPETUPOBATh HHPOPMAIUIO PA3ITAIHBIX
BUJIOB U (opM TMpencTaBiCHHs, IOJy4aeMyl0 U3 pPa3HbIX HCTOYHUKOB (HAY4HO-
MOMyJIsIpHasl JUTepaTypa XUMHUYECKOTO COJEpXKaHHs, CIIPaBOUYHbIE MOCOOHS, PECypChl
WnTepHera),  KpUTHMYECKH  OLIEHHWBAaTh  TNPOTUBOPEUMBYI0O U  HEJIOCTOBEPHYIO
nH(pOpMaInIo;

» yMEHHE IPUMEHATH PA3JIMYHbIE METOJIBI M 3AIPOCHI TP MOUCKE U 0TOOpe MH(OpMAaLUH
U COOTBETCTBYIOUIMX JAaHHBIX, HEOOXOOUMBIX JJsI BBINOJHEHHS YY4EOHBIX U
MIO3HABATENbHBIX 3aJad ONpPEAEIEHHOIO THIMA, NPHOOpPETeHHEe OMmbITa B OO0JIACTH
UCIOJb30BaHUS  MH(POPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTUH,  OBJIaJEHHE
KYJIBTYpPOH aKTHBHOT'O UCIIOJIb30BAHUS PA3JIUYHBIX TOUCKOBBIX CHCTEM, CAMOCTOSTEILHO
BBIOMpPATh ONTHUMAJbHYI (OpMy MpeacTaBieHHs HHGOpMALMU M WILIOCTPUPOBATH
pelaemMble 3a/1a4d HECJIOKHBIMU CXEMaMH, AUarpaMMaMu, JIpyruMu GopMaMu rpapuku
U MX KOMOMHALIUSAMY;

» yMEHHE HCIIONb30BaTh M AHAJIM3MPOBATh B Ipolecce Y4eOHOW M HCCIEeI0BATEIbCKOM
NeATeNbHOCTH HMH(OPMAIMIO O BIMSHUM IPOMBIIIJICHHOCTH, CEJIbCKOTO XO3SHCTBA U
TPaHCIIOPTA Ha COCTOSTHUE OKPYXKaroIllel PUPOAHOI cpe/ibl;

YV obyuaiowezocs 6yoym cghopmuposansi credyowjue ynusepcanivhvie KOMMYHUKAMUBHbIE

oeticmeus:

» yMCHHE 3aJaBaTh BONPOCHI (B XOJe auaiora W (WJM) JUCKYCCHH) IO CYIIECTBY
o0cyxaeMoii TeMbl, (GOPMYITHPOBATh CBOM MPEUIOKEHUS OTHOCHTEIBHO BBIOJHCHUS
MPEUIOKECHHOW 33]1auW;

» TNpUOOpETCHHE OMNbITa MPE3CHTAIlMM  PE3YJIbTaTOB  BBIMOJHEHHS  XHUMHUYECKOTO
JKCTIIEpUMEHTa (JTabOpaTOPHOTO OIBITA, JTA0OPATOPHOW pabOTHl MO HCCIICIOBAHUIO
CBOMCTB BEILIECTB, yUEOHOTO MPOEKTA);

» 3aMHTEPECOBAHHOCTh B  COBMECTHOW CO  CBEPCTHUKAMHU  IO3HABATEIBHON U
HCCIIEIOBATEIILCKOM JICATEIIbHOCTH TMPH PEIICHUH BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE
yu€Tra OOIIMX MHTEPECOB W COIJIACOBAHUsS MO3WIUN (0OCYXIEHHsS, OOMEH MHEHUSIMH,
«MO3TOBBIC IITYPMbI», KOOPJMHAIIUS COBMECTHBIX JICHCTBHIA, ONpPENIEIICHUE KPUTEPUECB
0 OIICHKE Ka4eCTBAa BBIMOJIHEHHON pabOTHI U JPYTHE);

YV obyuarowezocsa 6yoym cghopmuposarsvl ciedyroujue YHUBEPCAbHblE PeyismuHble OeUCmausL:

» YMCHHE CaMOCTOSITEIBHO ONPENEIIATh LENU NeITEIbHOCTH, IIIAHUPOBATh, OCYILIECTBIIATS,
KOHTPOJIUPOBaTh W TPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO JICATCIBHOCTH,
BBIOMpaTh HambOojee A(PGEKTUBHBIE CHOCOOBI pelIeHHs Y4eOHBIX U TMO3HABATEIHHBIX



3a/1a4, CaMOCTOSTEIBHO COCTAaBIIATH WJIM KOPPEKTHUPOBATh IPEUIOKEHHBIM aIrOpUTM
JeWCTBUH MPU BBHITIOJHEHNH 33/1aHUH ¢ yY4ETOM TOITY4YEHHs] HOBBIX 3HAHHN 00 M3ydaeMbIX
00BEKTax - BEIIECTBAX M PEAKIMIX, OLEHUBATH COOTBETCTBHE MOJYYEHHOTO pe3yiIbTaTa
3asIBJICHHOM 1ICJIH;
» YMEHHE UCIOJb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IIPeIaraéMble B YCIOBUHU 33JaHUH.
Ilpeomemmnvie pe3yiomamol 0C60eHUA NPOZPAMMBL HO XUMUY

HA YPOBHE OCHOBHO20 00ULe20 00paA3068aHUsl.
B cocrage NpEeAMCTHBIX PE3YJIbTATOB 110 OCBOCHUIO 0053aTEIILHOIO COACPIKaHNA,

YCTaHOBJICHHOTO JaHHOW QenepaibHON pabodeid MporpaMMoOl, BBIICISIOT: OCBOCHHBIC
0oOydJaromMMUCsl HAyYHbIC 3HAHUWS, YMCHHS W CIIOCOOBI JEHCTBUH, crenuUIecKue Jyis
npeAMEeTHON o0sactu «XUMUs», BUABI ACSITEIBHOCTH TO TOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAINH, TPEOOPa30BaHUIO U TPUMEHEHHUIO B PA3TMYHBIX YIEOHBIX M HOBBIX
CUTYaIMSIX.
K xonny o0yuenus B 8 ki1acce y odyuarouerocs 6yay cgopMupoBaHbl
cJieayonye npeaMeTHbIe pe3yabTaThl 10 XUMHU:

1. packpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSATHW: aTOM, MOJIEKYyJa, XUMHYECKHI
AJIEMEHT, TIPOCTOE BEMIECTBO, CJI0KHOE BEIIECTBO, CMECH (OTHOPOIHAS K HEOJHOPOIHAS ),
BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsi ¥ MOJICKYJISIpHAsi Macca, KOJUYECTBO BEIECTBA,
MOJIb, MOJISIpPHAsT Macca, MaccoBas JOJISI XUMHYECKOTO DJJIEMEHTa B COCJIMHCHHH,
MOJISIDHBIM O0BEM, OKCHJ, KHCJIOTa, OCHOBaHHE, COJb, JJIEKTPOOTPHUIATEIHHOCTD,
CTENeHb OKHWCICHHUS, XHMHUYECKas peakmus, KiacCuPukanus peakiuid: peakinu
COCTMHCHUS, PEAKIIMU PA3JIOKCHUsI, PEaKIMU 3aMEIEeHUs, Peakinuu OOMEeHa, 3K30- M
SHJOTEPMHUUCCKHE DPEAKIMU, TEIIOBOM A (dEKT peakuuu, SApO aroMma, SJICKTPOHHBIN
CIOM aroMma, aToMHas OpOWUTalb, PaaAWyC aToMa, XHUMHUYECKas CBs3b, TOJIApHAs U
HETIOJISIpHAsl KOBAJICHTHAsI CBsI3b, HOHHAS CBS3b, HOH, KATUOH, aHUOH, PACTBOP, MaccoBas
JI0JISI BeIecTBa (MPOIEHTHAsI KOHIICHTPAIKs) B PaCTBOPE;

2. WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKHUX TOHSATHH M TPHUMEHSTH OTH
TIOHSATHS MPH OTMMCAHUU BEIIECTB U UX MMPEBPaICHUN;

3. UCIOJb30BaTh XHMHUUYECKYIHD CHUMBOJIMKY [UISI COCTaBlieHHWs (GOpMYNT BEIIECTB U
YPaBHEHUH XUMUUYECKUX PEAKIIHIA;

4. ompenensaTh BAJICHTHOCTh aTOMOB DJJIEMEHTOB B OWHApHBIX COCIWHCHHUSAX, CTENEHb
OKHCJICHUS DJIEMEHTOB B OHWHApHBIX COCAMHCHHAX, TNPHUHAIICKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COEIMHEHHH 10 (dopmynaMm, BHJI XHMHYECKOW CBS3H
(koBaJIeHTHAsI U MOHHAs) B HEOPTaHUYECKUX COCTMHCHHUSIX;

5. packpeiBaTh cMmbica Ilepuoamdeckoro 3akona JI.M. MeHneneeBa: JeMOHCTPUPOBATh
MMOHUMAaHHE TEPUOJINYECKON 3aBHCHMOCTH CBOMCTB XHMHYECKHX ODIIEMEHTOB OT HX
nojoxxenus B Ilepuomuueckold CcUCTEME, 3aKOHOB COXPAHEHHS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUeHHs, 3aKOHa ABOTaIpo, OMUCKHIBATh U
xapakTtepu3oBaTh TabnuunHyro (Gopmy Ilepuogumueckoit  cuCTeMbl  XMMHUYECKUX
JJIEMEHTOB: pazNuyaTh MOHATUS «rjaBHas mnoarpynna (A-Tpymma)» U «1moOouHas
noarpynna (b-rpynma)», manble U OonblMe NEPUOABI, COOTHOCUTH OO0O3HAUEHUS,
KoTopble uMeroTcs B Tabnuie «lleprognueckas cucreMa Xxumudeckux siaemeHToB J[.H.
MenzeneeBa» ¢ YHCIOBBIMH XapaKTEpPUCTUKAMHU CTPOEHUS aTOMOB XHMHUYECKUX
AJIEMEHTOB (COCTaB M 3apAl sipa, 00IIee YMCIO dIEKTPOHOB M pacHpeesieHne X Mo
AIIEKTPOHHBIM CJIOSIM);

6. KimacCUpUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (MO0 YHCIy M COCTaBy YYAacCTBYIOIIUX B pPEaKIMHU BEIIECTB, MO TEIJIOBOMY

dbdekry);
7. XapaKTCpU30BaTh (OHI/ICBIBaTB) 06H_II/IC XHUMHUYECKHE CBOMCTBA BEIIECTB Pa3JIMYHBIX
KJIaCCOB, NIOATBCPIKAAsA OIHNCAHUC IpUMEpaMU MOJICKYJIAPHBIX ypaBHCHI/Iﬁ

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKI.IHfI;



8. TMpOrHO3MpOBaTH CBONCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX IIPEBPALLICHUN B Pa3JIMUHBIX YCIOBUSIX;

9. BBIUUCIATH OTHOCHUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MacCOBYIO
JIOJF0 XUMUYECKOTO 3JIeMeHTa 1o (GopMysie COCTUHEHUs, MACCOBYIO JOJIO BEIIECTBA B
pacTBope, IPOBOAUTH PACUETHI 110 YPABHEHUIO XMMUYECKON PEAKIUU;

10. IpUMEHATh OCHOBHBIE OIEpallMd MBICIUTEIBHOW JESTENbHOCTH - aHaJUu3 U CHUHTE3,
cpaBHeHHE, O00OOIIEeHHE, CHUCTEMAaTH3alHI0, KIACCU(PHUKAINIO, BBISBICHUE MPHYUHHO-
CIEACTBEHHBIX CBS3€H - JUISl M3YYEHHUs CBOWCTB BEIIECTB U XUMHYECKHUX PEAKIUU,
€CTECTBEHHO-HAY4YHbIE METO/bl MO3HAHUA - HAONIOJIEHUE, U3MEPEHUE, MOIECIUPOBAHUE,
9KCIIEPUMEHT (PEabHBIM U MBICIICHHBIN);

11. cnegoBarh mpaBujaM  MOJb30BAaHUS XUMMUYECKOM Tocyno W 1a00paToOpHBIM
o0opy/noBaHHEM, a TakXe MpaBWiaM OOpallleHus C BELIECTBAMH B COOTBETCTBUHU C
MHCTPYKUHUSMHU IO BBINOJHEHUIO JIAOOPATOPHBIX XMMHUUECKUX OIBITOB IO MOJYYEHHUIO U
cobupaHnio Ta3000pa3HBIX BEIIECTB (BOJAOPOJa M KHUCIOPOJA), HPUTOTOBJICHHUIO
pacTBOPOB C OMPEAECIEHHON MACCOBOM JI0JIEM paCTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH U
MIPOBOJUTh XUMHUYECKHE OSKCIIEPUMEHTHI IO pAClO3HABAHHIO PACTBOPOB IIeNoued U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTaaent, METHIOPaHXK U IPYTHUe).

K xonuy odyuenus 6 9 knacce y ooyuarouiezoca 6yoy cgpopmupoeamut
cieodyroujue npeomemuole pe3yibmamosl O XUMUU:

PaCKpheIBaTb CMBICII OCHOBHBIX XHWMHWUYCCKHUX OOHITHUH: XUMHYECKUU OJIEMCHT, aToM,
MOJIEKyJIa, MOH, KaTWOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIICHTHOCTD,
AIIEKTPOOTPHUIIATEIIBHOCTD, CTETIEHh OKHCIICHHS, XUMUYECKasl PEaKIHs, XUMUYECKasl CBS3b,
TEIJIOBOM  3(QdEeKT peakiuu, MOJb, MOJAPHBIM 00BEM, pacTBOpP, OJIEKTPOJIHTHI,
HEDJICKTPOJIUTHI,  JJEKTPOJUTHYECCKAs  JUCCOLMAIUS, PEAaKIWd HOHHOTO OOMeHa,
KaTaJn3aTtop, XHMHYECKOE paBHOBecHe, OOpaTMMbie U HeoOpaTUMbIE pPEaKIuH,
OKHCITUTEITFHO-BOCCTAHOBUTEIILHBIC PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHHE U
BOCCTAHOBJICHHE, aJUIOTPOIHUs, aM(POTEPHOCTh, XUMUYECKasi CBSI3b (KOBaJCHTHAs, HOHHAs,
MeTaJUTM4YecKast), KPUCTAJUIMYECKas PENI€TKa, KOPpPO3Hsl METaJUIOB, CIUIABBI, CKOPOCTb
XUMUYECKOH peakIuu, MpeaesbHo JonycTuMas koHmeHntpanus [1/IK BemecTsa;
WJLTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITHIA U IIPUMEHSTh 3TH TIOHSATHS
MIPH OTIMCAHWH BEIIECTB M UX MTPEBPAICHUIA,

WCIIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY JJISl COCTaBJICHUS! ()OPMYJT BEIIECTB M YpaBHCHHI
XUMUYECKUX PEaKITHIA;

OTIPENIENATh BAJICHTHOCTh M CTEIICHb OKHUCJICHUS XMMHUYECKHX 3JICMEHTOB B COCAMHEHUSIX
Pa3IMYHOTO COCTaBa, MPUHAUICHKHOCTh BEIIECTB K ONPEISIEHHOMY KJIACCY COCTUHCHUN M0
dbopmynaM, BHJ XHMHYECKOW CBsI3M (KOBAJCHTHAs, WOHHAs, MeTaJUIM4ecKas) B
HEOPraHUYeCKUX COCIUHCHUSX, 3apsjl NOHA 10 XUMHUECKOUW (popMysie, XapakTep cpeibl B
BOJHBIX pPAacTBOPaX HEOPraHMYECKUX COCIUHECHUH, THUIl KPUCTAJUIMYECKOH PEIETKH
KOHKPETHOTO BEIIEeCTBA,;

packpeiBath cMmbici [lepuomudeckoro 3akona JI.M. MenjeneeBa u JeMOHCTPUPOBATH €T0
MMOHMMAaHKe: OMHUCHIBATh U XapaKkTepu3oBaTh TabmuuHyto Gopmy [lepuoamueckoit crucTeMbl
XMMHYECKHUX DJIIEMEHTOB: pa3luyaTh TMOHATHS «TJIaBHas moArpynmna (A-rpymma)y u
«mobouynass moarpynma (b-rpymma)», wmameie W OONbIIME TMEPUOJBI, COOTHOCUTH
0003HaYeHHs, KOTOpble UMEIOTCS B TMEPUOJMYECKOM Tabnuile, ¢ YUCIOBBIMH
XapaKTePUCTUKAMH CTPOCHHS aTOMOB XUMHUYECKHX DJIEMEHTOB (COCTaB W 3apsna siapa,
oOliee 4MCIO DJIEKTPOHOB W paclpeliefieHue HUX MO DIEKTPOHHBIM CIIOSIM), OOBSICHSTH
o0mue 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB AJIEMEHTOB M MX COCIWHEHUU B Mpeaenax
MaJbIX MIEPUOJIOB U TJIaBHBIX MOATPYII C YIETOM CTPOCHHS UX aTOMOB;

KIACCU(UITMPOBATh XHUMHYECKHUE DJIEMEHTHI, HEOPTaHWYEeCKHE BEIIeCTBa, XUMHYECKHE
peaxiuu (10 YUCITy U COCTaBY YYaCTBYIOIINX B PEAKIIMH BEIIECTB, MO TEIIIOBOMY A (deKTy,
M0 U3MEHEHHIO CTETICHEH OKHCIEHUS! XUMUYECKUX AIIEMEHTOB);



10.

11.

12.

13.

14.

XapaKTepu30BaTh (ONMUCHIBATH) OOLINE U CIeNU(UIECKUE XUMUYECKHUE CBOWCTBA MPOCTHIX U
CIIOXHBIX BEIIECTB, MOATBEPXkAas OINUCAHUE INPUMEpPaMHU MOJIEKYJISPHBIX M HOHHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XMMUYECKUX PEAKLUM;

COCTaBJISITh YPAaBHEHUS DSJIEKTPOJUTHUYECKOW TUCCOLUMALMU KHCIOT, LIEJIOYEeH M COJIEH,
MOJIHBIE U COKpAUIEHHBIE YpaBHEHHs PEaKUWi HMOHHOTO OOMEHa, YpaBHEHHUS PpEaKIIHid,
MOATBEPXKIAIOLIUX CYHIECTBOBAHUE I'€HETUUYECKOM CBSI3M MEXKIY BEIIECTBAMU PA3JIMYHBIX
KJIaCCOB;

pacKpblBaTh  CYIIHOCTb OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PpEAaKUUH IOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ITUX PEaKIMii;

[IPOrHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHHS, BO3MOXKHOCTHU
MIPOTEKAHUSI XMMUUYECKUX MPEBPAILlEHUI B Pa3IMYHBIX YCIIOBUSIX;

BBIYMCIISATE OTHOCHUTEIBHYIO MOJIEKYISIPHYI0O M MOJISIPHYIO MaccChl BEIECTB, MAaCCOBYIO
JIOJIF0 XMMMYECKOTO 3JeMEHTa Mo (opMyse COEeIMHEHHUS, MACCOBYIO JIOJII0 BEIIECTBa B
pacTBope, MPOBOJIUTH PACUETHI IO YPAaBHEHUIO XUMHUUYECKOI peakiuu;

coOnroAaTh  IpaBWJa  MOJb30BaHMS ~ XMUMMUYECKOHM  mocyaoll u©  jabopaToOpHBIM
o0opy/noBaHHEM, a TakXe TMpaBuwia oOOpalleHUs C BELIECTBAMH B COOTBETCTBUHU C
MHCTPYKUHUSMHU IO BBINOJHEHUIO J1A0OPAaTOPHBIX XMMHMUYECKUX OIBITOB MO MOJIYYEHUIO U
coOMpaHnIo ra3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO rasa);

MIPOBOJUTH pEAKLUHU, MOATBEPKIAIONINEe KAaueCTBEHHBIM COCTaB Ppa3IUYHBIX BEIIECTB:
pacro3HaBaTh OIMBITHBIM MyTEM XJIOPUAOPOMUI-, HOMUI-, KapOoHaT-, docdar-, cuamkKar-,
cyiabdar-, TUAPOKCUI-UOHBI, KAaTUOHBI AaMMOHHS U HMOHBl M3YYEHHBIX METaJIOB,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

MPUMEHSITh OCHOBHBIE OIEpaMi MbICIUTEIBHON JESITeNTbHOCTH - aHAJIW3 M CHUHTE3,
cpaBHEHHE, 0000I1IeHIe, CHCTEMATH3AINIO, BhIIBICHUE MPUUYMHHO-CIEICTBEHHBIX CBS3EH -
JUISl U3YyYEHUsI CBOMCTB BELIECTB M XUMHUYECKUX PEAKLHM, ECTECTBEHHO-HAy4YHbIE METOJIbI
MO3HAHUsl - HaOIIOJeHHE, HW3MEpPEHHE, MOJIEIUPOBAHHE, JKCIEPUMEHT (peasbHbIi U
MBICJICHHBIH ).

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo 9acoB
No 1/ HaumeHoBaHue pa3iesioB U TeM Kontponbuere | MpakTmaeckue
NMPOrpamMmmbl Bcero
padoThI padoThI
XuMusa — BakHas 00J1acThb
1.1 €CTECTBO3HAHUS U MPAKTUYECKOMN 5 2
JIeSITeILHOCTH YeJIOBEKa
1.2 BemniecTBa u XuMHU4YecKue peakiuu 15 1
Wroro no pazgeny 20
71 Boznyx. Kucnopon. [Tonstue 06 6
OKCHJax
29 Bopopoa.Ilonsarue o kucnorax u 3 1
COJIIX
73 Bona. PactBopsl. [lonsitue 06 5 1 1
OCHOBAHMSX
24 OCHOBHBIE KJIaCCHI } 1 1 |
HEOPraHUYECKUX COCAMHEHUI
Hroro no paszneny 30
31 [Iepuonnueckuii 3aKOH U 7
[lepuoanueckas cuctema




XUMUYECKuX dneMeHToB J1. 1.
MemnneneeBa. CtpoeHue atoma

XUMHYECKAA CBA3b.

32 OxucnaurenpHo- 8 1
BOCCTAHOBUTEIILHBIE PEAKIIUU
Hroro no pazgeny 15
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 63 4 5
I[TPOI'PAMME
9 KJIACC
KoaunvecTBo 4acos
Ne n/m HanmenoBanue pa3aejioB 4 TeM Konrpoabnbie | Tpakriueckue
NPOrpamMMbl Bcero
padoTsbI padoTsbI
[ToBTOpeHue u yriyoieHue 3HaHUH
1.1 OCHOBHBIX Pa3zieJioB Kypca 8 5 1
Kjacca
1.2 OcHOBHBIC SaKOHOMePHOCTI/I 4
XUMUYECKUX PEaKITui
DIIEKTPOJIUTUYECKAS
1.3 nuccoranysg. XuMHu4ecKue 8 1 1
peaKInK B pacTBOpax
Hroro no pazneny 17
OO6mras xapakTepucTuKa
2.1 XUMHYECKUX 3J1eMeHTOB VIIA- 4 1
rpynsbl. ['ajgoreHsl
OO6mras xapakTepucTuKa
2.2 XHUMHYECKUX 3JIeMeHTOB VIA- 6
rpynnsl. Cepa u €€ coeIMHEHUS
OO6mras xapakTepucTuKa
XHUMHYECKUX 3JIEMEHTOB VA-
2.3 7 1
rpynmsl. A30T, pocdop u ux
COeIMHEHHS
OO6mras xapakTepucTuKa
XHUMHYECKUX 3JIeMeHTOB [V A-
2.4 N 8 1 2
rpynmnsl. YTiaepoa U KPEMHHUM U UX
COEIMHEHHS
Wroro no pazgeny 25
3.1 OO01ue cBoiicTBa METAIOB 4
39 Baxxneiiime MeTalibl 1 UX 16 1 >
COCIMHCHUS
Hroro no paszneny 20
41 BemiectBa u maTepualibl B 5KU3HA 3
YyelloBeKa
Hroro no paszneny 3
Pe3epBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 63 4 7

I[TPOTPAMME
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