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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOT'O 00IIer0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a takke Ha OCHOBE (eaepalbHOM
paboueii mporpaMmbl BOCIIUTAaHUS U C YYETOM KOHIEHIMHM MpPErnojaBaHus y4eOHOTo IpeaMera
«Xumus» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

[IporpaMmma mo xXuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTrernu OOyYCHHS,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CpPEeACTBAMHM Yy4eOHOro MpeIMeTa, yCTaHABIIMBAET
o0s3aTenbHOEe MPEIMETHOE COoZepKaHue, MPelyCcMaTpUBAEeT paclpeesieHue ero mo Kjiaccam u
CTPYKTYpHUpOBAaHME 110 pa3fesiaM U TEMaM IPOrpamMMbl 110 XMMHHU, OIPEAEISAET KOJIUUECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO II0OCIIEOBATEIbHOCTD
M3YYCHUS] XUMUU C yU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
mpolecca, BO3pacTHBIX OCOOCHHOCTE 00y4aromuXcsi, ONpeAessieT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anyy TpeOOBaHUH K pe3ysibTaTaM OCBOSHHSI OCHOBHOW 00pa3oBaTeIbHOW MPOTrpaMMBbl Ha
YpOBHE OCHOBHOT'O 0O0IIET0 00pa30BaHUsl, a TaKKe TpeOOBaHUM K pe3yJibTaTaM 00yUYeHHs] XUMUU
HA YypOBHE MeNell W3y4YeHHs TMpeaMeTa W OCHOBHBIX BHJOB yueOHO-IIO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIerocs 1o OCBOCHUIO YUYEOHOTO COJIePiKaHusI.

3HaHUE XUMUH CIYKUT OCHOBOH JUIsi JOPMHUPOBAHUS MEPOBO33PEHHS 00YJAIOIETOCS, €ro
NPECTaBICHUN O MAaTEPHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUECH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLIUU BEIIECTB B PUPOJIE, O MYTIAX
pelieHuss riI00albHBIX MPOOJIEM yCTOWYMBOTO PAa3BUTHUSL YEJIOBEYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, TUIIEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIEM 3ApaBOOXPAHEHUS.

N3ydenue xumun:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH sl camMopa3BUTUA U (OPMUPOBAHUS
KYJbTYpPBI JIMYHOCTH, €€ 0011el 1 (PYyHKIIMOHATBHON TPAaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEH 00yJaromumxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHON  N1eATEIbHOCTH,  3KCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI I[€JIOCTHOIO
B3IJIS11a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B POPMHUPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00Y4arOLINXCS;

CHocoOCTBYeT (POPMUPOBAHMIO IIEHHOCTHOI'O OTHOUIEHHS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
o0yyJaronuxcs.

JlanHble HampaBiieHUs B OOy4YEHHU XUMHUU 00eCNedyMBArOTCS CHEIU(UKON colepikaHus
y4eOHOro TpeaMeTa, KOTOPBIA SIBISETCS TMEJarorMueckyd aJanTHPOBAaHHBIM OTPaKeHHUEM
0a30BOM HAyKW XMMUU Ha ONPEJCIEHHOM dTarie €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00y4JarIMMHUCS CUCTEMBI TIEpPBOHAYATHHBIX MOHSATHH XUMUU, OCHOB HEOPTraHMYECKOH XUMUU U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX MOHITHI OPraHUYECKON XUMHH.

CtpykTypa coaepxaHusl MporpaMMbl MO XMMHHM c(HOpMHUpPOBaHA HAa OCHOBE CHCTEMHOI'O
nonxona kK e€ mzyueHuro. CopepaHHe CKJIQJbIBACTCSI U3 CUCTEMbI MOHATHI O XMMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbI IMOHATUH O XuMuueckod peakuuu. OOe 3TH CHCTEMBbI
CTPYKTYpPHO OPraHM30BaHbl 110 NPUHLUITY IOCJIEJOBATEIbHOIO Pa3BUTHsA 3HAHUKM HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUI Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YU€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;



— [lepuonuueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YYEHHUSI O CTPOCHHUH aTOMa U XMMUYECKOH CBS3H;

— MpECTaBICHUH 00 ANEKTPOIUTUIECKOM TUCCOIIMALINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUSA PAaCCMATPUBAIOTCS HA OCHOBE OSMIIMPHUYECKHU IIOJNYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJHSAS (QYHKIUN OOBSICHEHUS W MPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MIPAKTUYECKOr0 PUMEHEHHUS U MTOJTYyUYEHHUs U3y4YaeMbIX BEILIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBJAIOIICH HAYYHOM KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOW IIPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HAaHUIO U METOJaM I03HaHUs B Hayke. M3yueHue xumun
IPOUCXOAUT C TMpPHUBJICYCHHEM 3HAHUW H3 paHee M3YYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxatomuiit Mupy, «buosnorus. 5—7 kinaccel» U «PU3nKa. 7 KJI1accy.

[Tpu u3yyeHnn XUMUN TPOUCXOIUT (HOPMUPOBAHHE 3HAHUI OCHOB XUMHUYECKON HAyKH KaK
00J1acTl COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYyJIbTYphl. 3a/ilada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAHUH — BaXHEUIHX ()AaKTOB, MOHSATHHA, 3aKOHOB M TEOPETHUYECKHX
MIOJIO)KEHUH, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOrO0 XapakTepa, S3blka HayKu, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
dbopMUPOBAaHUM ¥ PA3BUTHH I[MO3HABATEJIBHBIX YMEHHH M HUX TNPUMEHEHHHU B Yy4eOHO-
MIO3HABATEIBHOW U y4eOHO-HCCIIEIOBATEIBCKOM IeATeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHHM XUMUU Ha YpPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHMs Ba)XHOE 3HAUCHHUE
MpPUOOpPEH TaKKe LeH, KaK:

— (hopMuUpOBaHHE MHTEIUICKTYAIBHO PAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpPA30BAHHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY TPHHITHIO DEUICHWH, CIOCOOHOW aJanTHpOBAaThCA K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJIeHHOCTh OOYyYEHHUs Ha CHUCTEeMaTHYecKoe NpuoOIIeHne oOydarommxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4YHbIM  METOAaM  IO3HaHUA,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

— ofecrieueHue YCJIOBMM, CHOCOOCTBYIOLIMX MPHOOPETEHHI0 OOYy4YaloIIMMUCS OIbITa
pa3sHOOOpa3HOM JEeSATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHMSA, KIIFOYEBBIX HABBIKOB (KIJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HaUCHUE JUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBanue oOmel GyHKINOHATHFHON U €CTECTBEHHO-HAYUYHON IPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPY’KAIOLIEro MHUpA, MCIONb3Yys 3HAHUS U
OMbIT, TOJYYEHHbIE IpPU HM3YYEHUU XUMHUHU, MPUMEHATh HMX NpPHU pELIEHUU MpodiaeM B
NIOBCEAHEBHOM KU3HU U TPYIOBOU JAEATEIBHOCTH,

— (popMupoBanue y o0yyaromuxcs TyMaHUCTHUECKUX OTHOLIEHUH, TOHUMaHUs LIEHHOCTH
XUMHUYECKMX 3HaHWM i1 BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBOM JEATEIBHOCTH B LENMAX COXPAHEHHS CBOETO 3J0POBbI M OKPYXKAIOIIEH MPUPOTHOMN
cpensl,

— pa3BUTHE MOTHBALIUU K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHS OOIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
po( WISl ¥ HAPABIIEHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

OO61iee yuciIo YacoB, OTBEAEHHBIX JJI M3YyYEHUS XMMHHM Ha YPOBHE OCHOBHOI'O OOILErO
oOpa3oBanus, coctaisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
qacoB (2 yaca B HEZEIIO).






COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/JbHbIE XMMHYECKUE TIOHATHUS

[Ipeamer xumuu. Poiib XuMHM B KM3HM 4YelOBEKa. XMMHsS B CUCTEME HayK. Tena u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe coctossHue BemiecTB. [lonstue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMECei.

ATOMBI U MOJEKYJbl. XHUMHUYECKUE 3JIEeMEHThl. CHUMBOJIBI XHUMHUYECKHUX DIJIEMEHTOB.
IIpocTble u cioXkHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 1011 XMMHUYECKOI'O DJIEMEHTA B COEJUHEHUH.

KonuuectBo BemectBa. Monb. MossipHas macca. B3auMocBsi3b KOJIMYECTBA, Macchl U
YHCclia CTPYKTYPHBIX €AMHUIL BenlecTBa. Pacy€resl o hopmynaM XMMHUYECKUX COSTUHEHH.

®usnyeckue M XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHHs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHHA. Kiaccupukanuss XUMHUECKUX PeaKInit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJ]0#, npaBuwiaMu paboThl B jaboparopuu U npuéMamu
oOparteHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YUCHUE M ONMHCAHWE (U3MUYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHne pu3nuecKux (IJIaBJIeHnEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTyIKe, KATIEHUE M KOHJIEHCAIIMs BOJbI) U XUMHUYECKUX (TOPEHHUE CBEUH,
IIPOKAJIMBaHUE MEIHOI MMPOBOJIOKH, B3aUMOJCICTBIE Mela C KMCIOTOM) ABJIEHUH, HAOII0AeHHE
U ONHMCAaHWE [PU3HAKOB IMPOTEKAHHWA XUMHUYECKUX peakuui (pa3jiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOPHIOM Oapusi, pasznoxkeHue rugapokcuaa menu (1) mpu
HarpeBaHuu, B3auMOjeicTBUE kene3a ¢ pactBopoMm comu menu (ll), uzyuenume crmoco6oB
paszeneHus cMeceil: C IOMOIBI0 MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHHUE, IUCTUIUISLIMS,
Xxpomatorpadusi, MpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOIeHHEe U  OINHCaHue
pE3yJIBTaTOB IPOBENEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAHEHWS MAacChl, CO3/IaHHE
MoJiesielt MOJIEKyT (IIapOCTEPIKHEBBIX).

BaxHeiilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopon — 31€MEHT M IPOCTOE BEILIECTBO.
Haxoxnenue xucinopoja B mpupojae, GU3NYecKue U XUMUUYECKHUE CBOWCTBA (peakluyd TOPEHHUS).
Oxcunpl. Ilpumenenne xucnopona. CrocoObl MOMy4YeHHs KHUCIOpoJa B J1abOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B mpupoje. O30H — aljioTporHas MOAM(pUKALUs
KHCIIOpO/ia.

TennoBoil 3¢p¢dexkT XuMHUECKOW peakluu, TEePMOXUMHUECKHE YpaBHEHHs, 3K30- U
SHAOTEPMUYECKHE peakluu. TOIIMBO: Yroib M METaH. 3arpsi3HEHHE BO3/AyXa, YCUJIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylIeHne 030HOBOTO CIIOSL.

Bogopon — »siemeHT u mpocroe BemecTBO. Haxoxkaenwe Bogopona B MPHUPOJAE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOcO0bI oty4eHus. Kucnotel u conu.

MonsipHblii 00bEM ra3oB. Pacu€Tbl 1o XUMHUECKUM YPaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbel. Haceimennsie u
HEHACBIIIEHHbIE PacTBOphl. PacTBOpuMOCTh BellecTB B Boje. MaccoBas J0Jsl BEILIECTBA B
pactBope. XuMH4eckue cBoicTtBa Bojabl. OcHOBaHUSA. Poib pacTBOpOB B MpHUpOJE U B JKU3HU
yenoBeka. KpyroBopoTr Bojabl B NpUpoJE. 3arpsi3HEHUE NMPUPOAHBIX BOJA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.



Knaccudukanust Heopranmyeckux coeauHeHuid. Oxcuawl. Krnaccudukamus OKCHIOB:
cojieoOpa3zyromue (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytonie. Homenknatypa
OKCcHA0B. DU3HUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyueHue okCuaosB.

OcHoBanus. Kiaccudukanust ocHoBaHW: WIENOYM M HEPACTBOPUMBIC OCHOBAHMS.
Homenknarypa ocHoBaHuil. dusznueckue M XUMHYECKHE CBOMCTBa ocHoBaHuil. [lomyuenue
OCHOBaHMI.

Kucnotsl. Knaccudukarnus kucinor. Homenknatypa kucinor. OU3HUECKUE U XUMUYECKUE
cBoiicTBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. [Tomyyenue Kucior.

Conu. Homenkiarypa coseil. @uzndeckue U XMMUYECKUE CBOMCTBa cosieil. [lomyueHnue
CoJIeii.

['eneTnueckast CBA3b MEXKIYy KJIaCCAMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuyeckuii IKcnepumenm:

KaueCTBEHHOE OIpEe/IeNICHUE COACp)KaHUus KUCIOpOaa B BO3ayXe, MOydeHHE, COOMpaHue,
pacno3HaBaHUE W H3yUYEHHE CBOMCTB KHCIIOPOJa, HAOIIOJCHUE B3aMMOJCHCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBUS BO3HUKHOBEHUS M IMPEKpAIICHUS TOpeHus (Moxkapa), 03HAKOMIJICHHUE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHue, pacrno3HaBaHUE U
U3ydeHHE CBOWCTB BOjOpojaa (TopeHue), B3auMojeicTBHe Bogopoma ¢ okcuaom memu (I1)
(BO3MOKHO HCIIOJIb30BaHUE BHCOMATEPHAIIOB), HAOMIOACHHUE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 monb, HMccaeaoBaHUE OCOOCHHOCTEM PACTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJ€H pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUIaMH (HAaTpUeM U KajbllieM) (BO3MOXKHO HCIIOJIb30BAaHUE
BHJICOMATEPHAIIOB), HCCIICIOBaHWE OOpa3lloB HEOPraHWYECKHX BEIIECTB PA3JIMYHBIX KIJIACCOB,
HaOJIO/ICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PACTBOpAaX KUCIOT W IIEJIOYEH, M3yueHUe
B3aumoeiicTBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3aluuH, IOJyYeHHUE HEpPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 0 TeMe «BaxkHelmue
KJIACChI HEOPTAaHMYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpeneeBa. CtpoeHue aToM0OB. XUMHYeCKasl CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIAacCU(PUKAUA XUMHUUYECKHX dJeMeHTOB. [loHsATHe o Tpymnmax
CXOJTHBIX 2JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMETbHBIE METAJLIBI, TaJIOTE€HbI, HHEPTHHIE Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepuonuueckuin 3akoH. llepuoanyeckass cucremMa xumMuueckux dsyemeHtos . H.
MengeneeBa. KopoTkonepuonHas u anuHHonepuojHas ¢opmbl [leprogudeckoid cucTemsl
xumuueckux siemeHToB J[. M. MennpeneeBa. Ilepuoast u rpynmbl. DU3HYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX sAnep. M3ortomsl. Onexktponsl. CtpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKHUX AIeMEeHTOB [leproandeckoil cucTeMsl
. W. MenneneeBa. XapakTepHCTHKa XHMHYECKOrO OJIEMEHTa II0 €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX 1
HEMETaJUTMYECKUX CBOMCTB MO TPYIINIAM U MTEPHUOJIAM.

3nauenne [lepuogmueckoro 3akoHa u Ileprognveckoil CHCTEMBbI XUMUYECKUX DIIEMEHTOB
JUIsl pa3BUTHS HayKu U npakTuku. J[. . Mennenees — y4€HbIl U IpaykJaHUH.

XuMmudeckas CBSI3b. KoBanentHas (momsipHast u HETOJISIpHAS ) CBSI3b.
DIIeKTPOOTPUIIATETLHOCTh XUMHYECKUX 3JIeMEeHTOB. lloHHAas CBS3b.



Crenenp  okucieHus.  OKHCIMTENBHO-BOCCTAHOBUTENBHBIE — peakuuu.  I[Ipomeccer
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenmn.

u3yuyeHue OoO0pa3LoB BEIECTB METAVIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THAPOKCHA
LIMHKA C PacTBOPaMHU KHCJIOT U ILEJIO0YEH, MPOBEIEHUE OIBITOB, WIIOCTPUPYIOIIUX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TrOpeHue, peakliuu pas3jioKeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuszanus MEXNpPEAMETHBIX CBA3CH IPU U3yYEHUU XMMHHU B § KJIACCE OCYIIECTBISAETCS
yepe3 HCIHOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHATUH, TaK U IOHATHUH,
ABJIAIOIMXCSI CHCTEMHBIMHU JUIsI OT/AEIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OOme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAy4HbIM (akT, TUIoTe3a, TEOopus, 3aKOH,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aroM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHJ, HW30TOIIbI,
paZlMOaKTUBHOCTb, MOJIEKYJIa, 3JEKTPUUYECKUN 3apsl, BEUIECTBO, Te€JIO0, O0BEM, arperaTHoe
COCTOSIHUE BELIECTBA, a3, (hU3MYECKHE BEJIWYMHBI, €IUHUIIBI W3MEPEHUs, KOCMOC, IUIAHETHI,
3BE3061, CoHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYECKasl peaKust

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucremMa XuMuU4ecKux daemeHtoB J[. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOMCTB XHMHUYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHUOAOB, Kalus, KaIbLUUi U HUX COCOUHEHUM B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIEMEHTOB B [leproandeckoii CucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBa OT THUIMA KPHUCTAUIMYECKOM PEmETKHM W BHJIA XUMHYECKON
CBSI3H.

Knaccugukaius ¥ HOMEHKJIaTypa HEOpPraHMYECKHX BEIIEeCTB. XHUMHYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jMYHbIM KJaccaM HEOPraHWYECKUX COEIMHEHUM, FeHeTHuYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XuMHYEeCKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YUaCTBYIOUIMX B peaKIUH BEUIECTB, MO TEMmIoBOMY 3(dexTy, Mo HM3MEHEHHIO CTeneHen
OKHUCJICHHS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 yYacTUIO KaTanuzaropa). JK30- U
SHIO0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPAaBHEHHUSI.

[TonsitTue o cxopoctu xumuuecko peakuuu. IlonsTe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. [lonsatue o
karanuze. Ilonstne o XxumuueckoM paBHOBecHH. DakTOpbl, BIMSIONIME Ha CKOPOCTh
XUMHYECKON peaKIMH U OJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAaKIUH, SJEKTPOHHBIA OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBleHHE YpaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOUMALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUThl. KaTnoHsl,
AQHUOHBI. MexaHu3M JAHMCCOLMAalMM BELIECTB C pPa3IMYHBIMM BHJAMH XHMHMUYECKOH CBS3H.
Crenenp qucconnanuy. CuiabHbIE U CllaOble AIEKTPOIHUTHI.

Peakuuu moHHOro oOMeHa. YcaoBHsI MPOTEKaHUsl peaklUii HOHHOTO OOMEHa, MOJIHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW M COJIEH B CBETE



NpEACTaBICHUNH 00 3JIEKTPOJUTHUYECKON aucconuanuu. KadecTBEHHbIE peaklUy Ha HOHBI
[TonsTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenmn.

O3HAKOMJICHHE C MOJENSMH KPUCTAUIMYECKUX PEIETOK HEOPraHMYeCKHX BELIECTB —
METaUIOB M HeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEHIECTB (XJIOpHAA HATpHUs),
UCCIIC/IOBAaHUE 3aBHCHUMOCTH CKOPOCTH XHUMHUECKOW pEaKIMH OT BO3ACUCTBUS PA3TUUHBIX
(bakTOpOB, MCCIEIOBAaHHUE IIEKTPOIIPOBOIHOCTH PACTBOPOB BEILIECTB, MpoOIlecca AMCCOIMAIIUN
KUCIIOT, Iueno4ed M cosned (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MaTEpHalioB), IPOBEACHUE
OMBITOB, WIIIOCTPUPYIOIIUX NPU3HAKK NPOTEKaHMs peakluil MOHHOro oOMeHa (oOpa3oBaHue
OCaJKa, BbIJCIIEHUE ra3za, O0O0pa30BaHUE BOJAbI), OIBITOB, WJUIIOCTPUPYIOLIUX IPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKUil (FOpeHHe, peakiuH pasIokKEeHUs, COSAMHEHUS),
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX pEakUuil Ha HOHBI,
pelLIeHHEe YKCIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJuibl M UX COeUHEHUS

OOmass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTU CTPOEHUs aTOMOB, XapaKTEepHbIE
crernieHu okucineHus. CrpoeHue M (U3NYECKHE CBOWCTBA IPOCTBHIX BELIECTB — TaJOTE€HOB.
XuMHUECKHe CBOMCTBAa Ha MpuMepe xJjiopa (B3auMoOJEiCTBHE ¢ MeTalaMH, HeMeTallJIaMH,
menoyamu).  XmopoBopopoa. ConsiHas — KMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIyueHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OpraHu3M uesnoBeka. BaskHelue Xi10puabl
U X HaXOX/ICHUE B IIPHPO/IE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3nyecKre CBOWCTBA MPOCTBIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOAU(DUKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XUMHUUYECKHe CBOWMCTBA. OKCHABI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKUEe M XMMHMUYECKHE CBOMCTBa
(oOme Kak MpeacTaBUTENs Kiacca KUCJIOT M creuududeckue). XUMHUYECKUE pPeakluu,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IOydeHUsl CepHO KUCIoThl. [IpumeHenue
cepHoll kucnotel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklus Ha cyiabdar-uoH. Haxoxnenue
ceppl M €€ COeAMHEHUH B MpHUpojae. XUMHUYECKOE 3arps3HEHHE OKpYyXarolel cpessl
COEMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
PEIOTBPALLICHUS.

OO6mass xapakrepucTuka 371eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHMs. A30T, pacHpocTpaHeHHWE B Mpupoie, (HU3UUEcCKue Hu
XUMHYecKkHe cBoiicTBa. KpyroBopotT a3ora B nmpupoje. AMMHUaK, ero Gu3n4eckue 1 XMMU4ecKHue
CBOWCTBA, MOJly4YeHue u npuMeneHue. Conu aMMOHUS, NX (PU3NYECKHe U XMMUUYECKUE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ TMOJy4YeHHE,
¢u3mueckue M XUMHUYECKHE CBoOilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
yaoOpeHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COSTMHEHUSIMU a30Ta (KUCIOTHBIC
JOKIH, 3arps3HEHHE BO3JyXa, MOYBBI M BOAOEMOB). Docdop, amioTporHble MOAUPUKALNN
doctopa, pusznyeckue u xumuueckue cporctBa. Oxcun ¢ocdopa (V) u pochopHas kucioTta,
¢u3nueckue M XUMHUYECKHE CBOIcTBa, monydeHue. Vcnosnb3zoBaHue ¢ochaToB B KauecTBe
MUHEPATBHBIX y100pEHUI.

O6mas xapakrtepuctuka 3yeMeHToB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHHsS. YTIEpoJ, alUIOTPONHbIE MOIU(BHUKAIIMH, PACTIPOCTPAHEHUE B
npupoje, pusnueckue 1 XUMU4eckue cBoictBa. Axcop6uus. Kpyrosopor yrieposaa B mpupoe.
Oxcuppl yriepona, ux GU3NIecKue W XMMHUYECKHE CBOWCTBA, JICHCTBHE Ha JKUBBIC OPTaHU3MBI,
NOJyYeHHe U TPUMEHEeHHEe. DKOJOTHYeCKUe MpoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),



TUIO0TE3a T100aIbHOTO MOTEIJICHHs KJIMMaTta, MapHUKOBBIM 3pQeKT. YronbHas KHCIOTa U €&
conmu, UX (pU3MYEeCKHe W XMMUYECKUE CBOWCTBA, MOJyYCHHE U TNpuMeHeHune. KauecTBeHHas
peakuus Ha  KapOoHar-moHBL. ~ Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMIMHE,
MIPOMBIIIJICHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BEHIECTBaX KaK O COCAMHEHHSX yriepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJIMIEpPUH, YKCycHas Kkuciora). IlpuponHsie
UCTOYHUKU YIJIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(PTh), MPOAYKTH HUX TNepepabOTKu
(OeH3uH), uX poJsib B OBITY M MPOMBIIUIEHHOCTH. [IoHATHE 0 OMOJIOrNYecKH BaKHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KHU3HU 4YeJIOBeKa. MarepHallbHOE E€IHHCTBO
OpPraHMYECKUX U HEOPTraHUYECKUX COCIUHEHUMH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyYeHHE U NpPUMEHEHHE.
Coenunenuss kpemHusi B mpupoje. OOmme mnpeactaBieHuss o6 okcuuae kpemuus (IV) u
KpeMHUEBOM kuciioTe. CUITMKAThI, UX UCIIOJIb30BaHKE B OBITY, B IPOMBIILIICHHOCTH. BaxxHeiimne
CTPOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene3o0eToH. [IpoGiembl
0€30MacCHOr0 UCNOIb30BaHUs CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCEIHEBHOM JKHU3HMU.

Xumuueckuii IKCnepumenm:

U3y4YeHHe 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCIIOTHI, MPOBEACHUE
KaYeCTBEHHBIX PEaKIUil Ha XJOPHUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NIEeCKue U XUMHUYECKHE CBOWCTBA T'aJIOTEHOB M UX COCAMHEHHUI (BO3MOXHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), O3HAKOMJIEHHE C OOpa3liaMu XJIOpHIOB (TaJIOTEHHUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIUHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpHanoB), HaOmOJeHHe Tmporecca OOyrauBaHUS caxapa TMOJI  JICHCTBUEM
KOHLEHTPUPOBAHHON CEPHOI KHCJIOThI, U3yUYEHHUE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHCJIOTHI, TIPOBEJICHHE KaYeCTBEHHOW pEaKkIMH Ha CyiIb(paT-uoOH M HaOIIOJCHHWE NMpHU3HaKa e&
MPOTEKaHUs, O3HAKOMIJICHHE ¢ (pU3MYEeCKMMH CBOWCTBaMHU a30Ta, docdopa M MX COeIUHEHUN
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POChHOPHBIX yAOOpEHUH,
[OJly4eHue, coOupaHue, pacro3HaBaHHWE W U3y4YEHHE CBOMCTB aMMHaka, IPOBEJCHHE
KaYeCTBEHHBIX peakuuid Ha HMOH aMMOHUS U Qocdar-uOH M U3y4YeHHE NPU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHON A30THOM KHCIOTHI C MEIbI0 (BO3MOXHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YEHUE MOJeNell KPUCTAUIMUECKUX PElETOK anMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YIVIEM M YCTPOICTBOM IPOTHBOrasa, ojyueHue, coOupaHue, pacro3HaBaHue
U U3yYEHHE CBOWMCTB YITIEKHCIIOTO Tra3a, MPOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Y4Y€HUE TMPU3HAKOB MX MPOTEKAHMs, O3HAKOMIIEHHWE C MPOAYKIHUEH
CHWJIMKaTHOM IMPOMBIIIJIEHHOCTH, PEIIEHHE SKCIIEPUMEHTANBHBIX 3a/ad no TeMme «BaxHeilmue
HEMETAJIJIbl U UX COCTUHEHUS.

MeTayiibl M MX COeTMHEHHS

OO0mass xapakTepUCTHKAa XMMHUYECKHUX DJJIEMEHTOB — METaJlIOB HAa OCHOBAaHUU WX
nonoxkenus B [lepuonnueckoit cucreme xumuieckux 3mnemeHToB . 1. MenaeneeBa u cTpoeHus
atoMoB. CTpoeHue MeraioB. Mertamnuyeckass CBsi3b M MeTa/IM4ecKas KpHCTauInyecKas
peméTka. DIEKTPOXUMHUYECKUN Pl HanpspkeHUH MeTamuioB. Pu3MUecKue UM XUMUYECKUE
cBoiicTBa MeTayuioB. OO1IMe crocoObl MmosyyeHust MeTamioB. [IoHsATHE 0 KOPPO3MM METANJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI KX OT KOppo3ur. CIuiaBsl (CTab, YyTyH, JIOPAUTIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY ¥ MPOMBIIIICHHOCTH.

[Ilenouynsle MeTaUIbL: OJI0KEHNE B Ilepnoanueckoit cucteMe XUMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, cTpoeHHUE UX aTOMOB, HaX0XJA€HHE B Ipupoae. PU3NYECKUE U XUMHUYECKHE
cBoOMCTBa (Ha mpuMepe HaTpust U Kaymsi). OKCUIBI M THAPOKCHUIIBI HATPHs U Kanwus. [Ipumenenue
HIEJIOYHBIX METAJIJIOB U UX COETMHEHUH.



[IlenouyHo3emMenbHBIE METAUIBI MarHUuil W KajlblUi: mosiokeHne B Ilepuoamueckoit
cucremMe xumuueckux snemeHToB [[. M. MeHpneneeBa, CTpOEHHME HMX aTOMOB, HAaXxOXICHUE B
npupozae. Puznyeckue U XMMHYECKHE CBOWCTBA MAarHus M Kajblus. BaxkHeuune coennuHeHUs
KaJIbIHS (OKCHI, THAPOKCHUI, COJn). JKECTKOCTH BOABI U CITOCOOBI €€ yCTpaHEHUS.

AnmoMunuii: nonoxkenue B llepumoamyeckoir cucteMe Xumudeckux sjemeHToB 1. .
MenieneeBa, CTpOCHHE aTOMa, HaXOXJA€HHE B mpupoje. Puznueckrue U XMMUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XuMHUYeCcKuX d3yemeHtoB J[. H.
MenneneeBa, CTpOEHHUE aTOMa, HaxoXKJAeHUuEe B nmpupoae. Ouznueckue 1 XMMUUYECKHUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJIyYEHHE.

Xumuyeckuii IKcnepumenm:

O03HAKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (DU3UYCCKUMH CBOMCTBAMH,
U3y4YeHUE pe3yJbTAaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIOJIb30BAaHHWE BHICOMATEPUATIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KaJIbIUsl U HATPHUS C BOAOW (BO3MOKHO HCIOJIb30BAHUE
BHJICOMATEPHAIIOB), MCCIICIOBAHUE CBOMCTB JKECTKOM BOJBI, IpoIlecca TOPEHUS XKeine3a B
KuciIopojie  (BO3MOXXHO  HWCIIOJIb30BaHHWE  BHUJECOMATEPHANIOB), IPU3HAKOB  IPOTCKAHUS
KaueCTBCHHBIX PEaKIMi Ha WOHBI: MarHMs, Kajbllus, alIOMHHUS, ITUHKa, xene3a (1) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPALIMBAHUS IJIAMECHH MOHAMH HATPHS,
KaJusl U KaJIblUs (BO3MOXHO HCIIOJIb30BAHHE BHUICOMATCPUAIIOB), UCCIICIOBAHIE aM(POTEPHBIX
CBOMCTB T'HJIpOKCHA aFOMUHMS U TUAPOKCUA IIMHKA, PEIICHUE YKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BakHelIe MeTabl U UX COCIUHCHHS.

XuMus M OKpYyKaLias cpeaa

BemectBa u Marepuaibl B MOBCEIHEBHOW JKHU3HU YelloBeka. be3omacHoe MCmosib30BaHUE
BEIIECTB M XUMHUYECKHX peakuuil B ObiTy. IlepBas momomib MpH XUMHUYECKHX O0XKOrax Hu
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPY KaroIIe cpebl (MpeebHas J0MyCTUMAasi KOHIIEHTpaIus
BeniecTs, ganee — [1/IK). Ponb xumMuu B pemieHuu 3K0J0THYECKUX MTPOOIIEM.

Xumuueckuii Ikcnepumenm:

u3y4eHue 00pasiioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIC MaTepUabl).

Mestcnpeomemnnle ceasu

Peanuzarust MeXIpeAMETHBIX CBS3€H MPHU U3YYCHHH XUMHUH B 9 Kilacce OCYIIEeCTBIISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
SABJISIFOUIUXCSI CACTEMHBIMU JIJIs1 OT/AEIBbHBIX PEMETOB €CTECTBEHHO-HAYUYHOI'O LIUKJIA.

OOmme ecTeCTBEHHO-HAyUHbIE TOHSTHS: HAy4YHBIM (pakT, TUMOTE3a, 3aKOH, TEOpHs,
aHaIm3, CHHTE3, Kknaccudukanus, MEPUOIUYHOCT, HaOJII0IeHHE, IKCIIEPUMEHT,
MOJIeJTMPOBAHUE, U3MEPEHHUE, MOIEIb, IBJICHHE, TAPHUKOBBIN AP HEKT, TEXHOIOTHS, MAaTePUAITHI.

®u3nka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIbI,
paauOaKTUBHOCTh, MOJIEKYJIa, OJJICKTPUUECKUN 3apsi], MPOBOAHUKH, MOJYIMPOBOIHUKH,
TUJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEIO, 0O0BEM, arperaTHoe COCTOSHWE BEIIeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMUECKas pEMIETKA, CIJIaBbl, (U3MUECKHUE BEIMYUHBI,
€MHUILBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, MJIAHETHI, 3BE3/b1, COHILE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, 3KocucTeMa, MUHEpAJIbHbIE YIOOpEHMUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEILHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpAIbl, TOPHBIE MMOPOJIBI, IOJE3HBIC
HCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OOIIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0/1e¢ 00YYEeHHs] XUMHUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIbHON J1eATEIHbHOCTH B
COOTBETCTBUU C  TPAJAUIHUOHHBIMU  POCCHUUCKHUMH  COLIMOKYJBTYPHBIMH W  JyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, NMPUHATHIMUA B OOIIECTBE MPaBWJIAMU M HOPMaMHU TOBEICHUS U
CIOCOOCTBYIOT ITPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN 00yYatOIIUuXCsl.

JIn4HOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOACTBOBATHCS
CUCTEMOH TIO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMH W PACHIMPEHUE OIbITa JIEATEIHPHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) nIaTPHOTHYECKOTO BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUUECKOMY M HAYYHOMY
HACJICUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKH B JKH3HU COBPEMEHHOTO OOINECTBa,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHON WH(POpPMAIUEH O TEePEOBBIX JOCTHIKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHONW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOIiCTBE
Mupa 1 oOIIeCcTBa;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

MPEJICTABICHUS O COIMAIBHBIX HOpMax W TPaBWIAX MEXJIMYHOCTHBIX OTHOIICHHHA B
KOJUJICKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHOMCCIIeIOBATEIbCKOM, TBOPUYECKOM M JPYTrMX BHJAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3HOO0Opa3HOM COBMECTHOM JISATEIIFHOCTH MPHY BHITIOJHEHUH YIeOHBIX, TO3HABATEIILHBIX 3a/1a4,
BBITIOJTHCHUH XHUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX ITPOCKTOB, CTPEMJICHHS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOIIM B TMpOLECCe 3TOH y4eOHOH AedaTeabHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TOBEJIEHHWE M TOCTYNKH CBOUX TOBAapHUINEW C MO3UIMH HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHMSI IIOCIICICTBUH TIOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJACTABICHHUS O  BEIIECTBE M  XHMHYECKOM  peaKIluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKHM W COCTABISAIOIINE OCHOBY JUJIS
MOHWMAHUS  CYINHOCTH HAYYHOW KapTHHBI MHpa, NPEJICTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aMMOCBS3AX YEJIOBEKA C MPHUPOTHOW CPEIOi, O pOJIH
XUMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIPAaBIICHHbIE HA IMOJyYeHHWE HOBBIX 3HAHUN MO XHUMHH,
HEOOXOUMBIC JUII OOBSCHEHUS HAOJFOJaeMbIX TMPOIECCOB W SBJICHHMA, IT03HABATEIHHOM,
WH(OPMAIMOHHON W YUTATEIBCKON KYJIBTYPHI, B TOM YHCIIE HAaBBIKOB CAMOCTOSITEIIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpPaTypOl, MTOCTYMHBIMU TEXHUYECKHUMH CpPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHUWIO M TO3HAHMIO, JTIOO03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW M HMCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPaBIEHHOCTU U YPOBHS 00yUYEHUS B AajbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH JKH3HHW, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO,
YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 >KW3HH, OCO3HAHHWE IOCICACTBHA W HENMPHITHE BPEIHBIX
NpUBBIYEK (YHMOTpPEOJSEHUSI alKOrojsi, HapKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOJIIO/IEHUS
npaBuJl 0€30MacHOCTH TpPH OOpallleHMH C XMUMHYECKUMHU BEIIECTBAMHU B OBITY M peanbHOUN
KU3HU;

5) TPy10BOT0 BOCIIMTAHMS



HWHTEpEC K MPAKTUYECKOMY M3YUEHHUIO Tpodeccrii U Tpyaa pa3IudaHOro poja, YBaXKCHHE K
Tpyy U pe3ylibTaraM TPYIJOBOM MAESATENbHOCTH, B TOM UYHCJIE Ha OCHOBE NPUMEHEHUS
NPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHBIA BBIOOP WHIAMBUAYAIHHOW TpPACKTOPUU
MIPOJIOJDKEHHST 00pa3oBaHMsI C y4YE€TOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEeNTHON MPO(ECCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBLHOU CPE/IE;

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

9KOJIOTUYECKH I1eJ1IeCO00pa3HOe OTHOIIEHHE K MPUPOJIE KaK UCTOYHUKY >KM3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAHWE IIEHHOCTH 3J0pPOBOTO M 0e€30macHOro oOpasa >KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 30POBBIO,
OCO3HAHHE IIEHHOCTH COOJTFOICHUS TIPAaBUI O€30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIeCTBAMH,
a TaK)Ke B CUTYaAIUAX, YIPOXKAIOIINX 3I0POBBIO M )KU3HU JIFOCH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, IMOJydYaeMble IMPH HM3YYCHHH XHMHUH, Uil PEIICHUS
3a71a4, CBA3aHHBIX C OKPYKAKOUIEH PUPOJHON CPEIOH, ISl MIOBBILICHUS! YPOBHS 3KOJIOTHYECKON
KyJbTYPBbl, OCO3HAHUS TJIO0ATLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTeH WX pelieHus
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTHUECKOTO MBIIUICHUS, YMEHHS PyKOBOJICTBOBATHCS UM B
MO03HABATEJIbHON, KOMMYHUKATUBHOM U COIIMANLHOM MPAKTUKE.

METAIIPEJIMETHBIE PE3YJIBTATbI

B cocraBe MerampenIMeTHBIX pPE3yJbTaTOB BBUICISIOT 3HAYUMBIC I (OPMUPOBAHHS
MHUPOBO33pEHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TECOPHS, MPUHITUI, THUMOTEe3a, (aKT, CHCTEMA,
MPOLIECC, KCIIEPUMEHT U JAPYTroe.), KOTOPbIE UCHOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
MpeaAMETaxX M MO3BOJISIOT Ha OCHOBE 3HAHHMM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHE O
[EJIOCTHOM HAay4YHOW KapTHHE MHpA, U YHUBEpPCAJIbHBIC YueOHbIC NEHCTBUs (ITO3HABATEJIbHBIC,
KOMMYHHKATHBHBIC, PETYJIATUBHBIC), KOTOpbIE 00ECneunBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHO e TEeIbHOCTH.

Ilo3HaBaTe/bHbIE YHHBepPCAJIbHbIE YUeOHbIe AelicTBUS

ba3oBble Joruueckue aeicTBUA:

YMEHHUS MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJIEHUST TIPU OCBOCHHHM 3HAHHI:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHH  (BBIIEISATH WX XapaKTepHbIE IPU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTUSMHU), UCIIOIH30BATh MOHATHUS i1 OOBACHEHUS
OT/IENbHBIX (PAKTOB W SBJICHUMW, BHIOMpPATh OCHOBAHUS W KPUTEPHUH IS KJacCU(UKAIIUU
XUMUYECKHUX BEIIECTB U XUMHUYECKUX PEAKIUH, YCTAaHABIUBATH MIPUYHMHHO-CIICJICTBEHHBIE CBSI3H
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE pacCykIeHusl (MHAYKTUBHBIE, 1eIyKTHBHBIE,
110 aHAJIOTHMH), IeJIaTh BBIBOAbI U 3aKJIFOUYEHUS;

yMEHHE MPUMEHATH B MPOIECCE TMO3HAHUS TMOHATHSA (MIPEAMETHBIE U METAINPEIMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yEeMbIE B XHWMHUH, MPEOOPa3OBBIBATH ITUPOKO
MPUMEHSIEMbIE B XUMHUU MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
xuMH4eckass ¢GopMylia M ypaBHEHHE XHMHYECKOHW peakiuu — TpU pelieHud ydeOHo-
MO3HABATENIBHBIX 3a/lad, C Yy4YETOM OTUX MOJEIBHBIX TMPEJACTAaBICHUM BBISBIAT U
XapaKTEepPU30BaTh CYIIECTBCHHBIC MPU3HAKA H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIINi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3YUaEMBbIX MPOIleccaxX U SBICHUSIX.

Ba3oBrble ucciienoBaTeJabCKHE AeHCTBHS .

YMEHHE HMCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA TO3HAHUS, a
Takke B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYKJICHHII;

npuoOpeTeHNe OMbITa MO TUIAHUPOBAHUIO, OPraHU3AlMA M TPOBEJACHHUIO YYCHHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOI01aTh 32 XOJA0M MPOIECca, CAMOCTOSITENHHO TIPOTHO3UPOBATH €r0



pe3ynbTat, (opMynupoBaTb OOOOUIEHHS M BBIBOJBI IO pe3yibTaTaM IPOBEIEHHOTO OIIbITa,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOCIaHHOM paboTe.

Paborta ¢ nnopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATh U MHTEPIPETUPOBATH HH(POPMALIUIO PA3IUYHBIX BUJIOB
1 GOopM IPECTaBICHUS, TOyYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAy4HO-TIOMYJIIpHAs INTEpaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MOcoOus, pecypchl IHTepHeTa), KPUTUYECKU
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHATh Pa3IN4HbIe METObI U 3aIIPOCHI MPU MOUCKE U 0TOOpe MHGOpMaIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMUMBIX JIJISl BBIMOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIBb30BaHUS HH(POPMAIIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYJbTYPOU aKTUBHOI'O MCIIOJIb30BAHMS Pa3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (opMy MpeacTaBiIcHUS
uH(pOpMallMl ¥ WIUTIOCTPUPOBATh peEIIaeMble 3a/ladyd HECIOXHBIMU CXEMaMH, JuarpaMMamu,
Opyrumu GpopmamMu rpaduku U ©X KOMOUHAIUAMU;

YMEHHE HCMOJIb30BaTh U AHATU3UPOBATh B Mpolecce y4yeOHOW M MCCIIeI0BATENbCKOM
JEeSTENIbHOCTH HH(POPMAIIMIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHHE OKPY KAIOIeH MPUPOIHON CPEeIbl.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBUS:

yMEHHUS 3aJlaBaTh BOIPOCHl (B XOJe auagora W (Wiu) JTUCKYCCHM) TIO CYIIECTBY
oOcyxmaemMoll TeMbl, (HOPMYITUPOBATh CBOM NPEJIOKEHHUS OTHOCUTEIFHO BBIIIOJHEHUS
peJIOKEHHON 3a1a4H;

YMEHHS MPECTABIATH MOMyUYEHHBIE PE3yJIbTAThl TO3HABATEIHHON ACSITETbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JeJNaTh IPE3EHTALUI0 pEe3yJIbTaTOB BBINOJIHEHUS XUMHYECKOIO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBOWCTB
BEIIECTB, y4eOHOTO MPOEKTA);

yMEHHS y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABATEIBbHON U
UCCJIEIOBATENIbCKON N1€ATEIbHOCTU MpPU PELICHUM BO3HMKAIOIIMX NpoOJieM HAa OCHOBE yuéTa
OoOLIMX HMHTEPECOB M COIJIacoBaHMs MO3UIUHN (0OCyXIeHUs, OOMEH MHEHMSIMH, «MO3TOBBIE
LITYPMBI», KOOPAWHALIUS COBMECTHBIX AEUCTBUMN, ONPENEICHUE KPUTEPUEB IO OLICHKE KauyecTBa
BBITIOJTHEHHON pa0OTHI U PYTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CAMOCTOATEIBHO ONPENENSITh LEeNU AESITeNbHOCTH, IJIAHUPOBATh, OCYIECTBIISTh,
KOHTPOJHMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTh, BHIOMPATH
HauOonee dS(QeKkTuBHbIE CIMOCOObI pelleHHs y4eOHBIX M [O03HaBaTeJIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKEHHBIA AITOPUTM JIEWCTBUM NpH
BBIMIOJTHEHUM 3aJaHUMl ¢ y4€TOM IIOJIy4eHHs HOBBIX 3HAHMW 00 wH3ydaeMblX OOBEKTax —
BEUIECTBAX U PEAKIMUAX, OLICHUBATh COOTBETCTBUE IOJIyYEHHOTO pe3yjbTaTa 3asBICHHON LIENH,
YMEHHE UCIIOJIb30BaTh U aHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaracMbIE€ B YCIOBUH 3aIaHUM.

MNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pPe3yJbTAaTOB [0 OCBOCHUIO 0053aTEIBHOIO COAEpIKAHMUS,
YCTAHOBJIEHHOTO JaHHOM (exnepanbHOW pabouell mMporpamMMmol, BBIJIENSAIOT: OCBOCHHBIE
0o0yyaromyMMuUCs HayyHbIE 3HAaHUS, YMEHUS M CIOCOOBI JedcTBUMH, cnenuduyeckue s
npeaMeTHoW oOnactu «XUMHA», BUIBl ACSITEIBHOCTH MO TMOJYYEHUI0 HOBOTO 3HAHMS, €ro
MHTEPIIPETALNN, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYyaIlHSIX.

K kxonuy oOydenus B 8 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM ypOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y 0OYHAIOLINXCS YMEHUH:

® PacKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKHUX MOHATHUN: aTOM, MOJIEKyJa, XUMHYECKHM

BJIEMEHT, MPOCTOE BEILECTBO, CIIO)KHOE BELIECTBO, CMeCh (OAHOpOAHAs U



HEOJHOPO/HAsA), BaJEHTHOCTb, OTHOCHUTEIbHAs aTOMHas M MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas O XUMHYECKOIO
3JIEMEHTAa B COCIMHEHHMH, MOJIPHBIA 00BEM, OKCHA, KHCJIOTa, OCHOBAaHHE, COJb,
3JIEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKas peakus, Kiaccuduxanus
peaKUMii: peaky COeANHEHMs], peaKUK Pa3IoKEeHUs, PEAKIIUN 3aMELeHUs, PEaKIIUU
o0MeHa, 9K30- ¥ SHIOTEPMUYECKHUE PEAKIINH, TEINIOBOM AP (PEKT peakuuu, sIpo aToMa,
AJIEKTPOHHBIA CJOW aroMa, aTOMHas OpOUTalb, PaguyC aroMa, XUMHUYECKas CBS3b,
HOJISIpHAst M HENOoJsIpHas KOBAJEHTHasl CBA3b, MOHHAS CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLIEHTHAsI KOHIIEHTPAalus) B pacTBOPE;

® WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IIOHATUNH WU TNPUMEHATH ITH
HOHATHS NPH ONMCAHUM BELIECTB U UX NPEBPAILCHUN;

® ICTIOJIb30BAaTh XMMUYECKYI0 CHUMBOJHMKY JUISI COCTaBJeHHsS (OpMyNl BeIIECTB U
YpPaBHEHUN XUMUUYECKUX PEAKIIN;

® OTIpE/ICTIAITh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COCIUHEHUSAX, CTEIECHb
OKHUCIJICHHUS 7JIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OTIpeNeIEHHOMY KJIACCY COEIMHEHW TO0 (OpMysaM, BHJ XUMHUYECKOW CBSI3U
(KOBaJIeHTHAsi U MOHHAs) B HEOPraHMUECKUX COEMHEHUSX;

e packpeiBath cMblca Ilepuonuueckoro 3akona [I. M. MenzaeneeBa: 1eMOHCTpUPOBATh
[NOHUMaHHE MEePUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHMX 3JEMEHTOB OT MX
nojoxeHus B Ilepuonnyeckoil cucreme, 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YUEHHS, 3aKOHa ABOIaJipo;

®ONMHCHIBATh M XapaKTepH30BaTh TabmuuHyio ¢opmy lleprogmueckoii  cHCTEMBI
XMMHUYECKHX DJIEMEHTOB: pa3jinyaTh IOHATUS «IJ1aBHas noArpynmna (A-rpynmna)» u
«moboynas noarpynna (b-rpynma)», manele U OGoybLIME IEPUOABI, COOTHOCUTH
o0o03HaueHusl, KOTopble UMetoTcst B Tabmuue «llepuonnyeckas cucremMa XMMHYECKHX
anemeHToB J[. . MenneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOECHUS aTOMOB
XUMHYECKHX D3JIEMEHTOB (COCTaB M 3apsii sApa, OO0IIee YHCIO 3JIEKTPOHOB H
pacnpenesneHre ux Mo 3JIeKTPOHHBIM CII0SIM);

e KJlacCU(PUIMPOBAaTh XUMHUYECKUE 3JEMEHThI, HEOPraHMYECKUE BEIECTBA, XMMUYECKHE
peakuuu (10 YHUCIy U COCTaBy YYacTBYIOIIMX B PEAKIUH BEILIECTB, MO TEIUIOBOMY
dbdexry);

® XapaKkTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB PA3JIMYHBIX
KJIaCCOB,  IIOATBEP)KJas  ONHUCAHUE IPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHI;

® [[POTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTU OT MX Kauye€CTBEHHOIO COCTaBa,
BO3MOXKHOCTH MPOTEKaHHUSI XUMUYECKHX MTPEBPALLIEHUI B Pa3IMUHbIX yCIOBUSIX;

® BLIYKCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEILECTB, MacCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA M0 (OopMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 110 YPAaBHEHUIO XUMHUYECKOMN peakiuu;

® [[PUMEHATh OCHOBHBIE OIEpAIlMM MBICIUTEIBHON AESITEIBHOCTH — aHAIW3 M CUHTES,
CpaBHEHHE, 0000IIeHUE, CUCTEeMAaTH3aINI0, KIacCU(UKAINIO, BBIABICHHE MPUYMHHO-
CIIEICTBEHHBIX CBS3€H — JUIsl M3Y4YEHHs CBOMCTB BEIIECTB M XUMHYECKHX PEaKLUH,
€CTeCTBEHHO-HAy4YHbl€ =~ METOAbl  TO3HAaHUS  —  HAONIOJeHHWE,  HM3MEpeHHe,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN);

ecjenoBaTh IpaBWJIaM TOJb30BaHMS XMMHUYECKOM mocynod U 1ab0opaTOpHBIM
o0opys0BaHHEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKLIHSAMU 10 BBIOJHEHUIO JTA00OPATOPHBIX XUMHUECKUX OIBITOB 10 MOIYYEHUIO



U coOupaHuI0 Ta3000pa3HBIX BEIIECTB (BOAOPOAA W KHUCIOpPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPENECIEHHON MAacCOBOM J0JI€M paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATh
Y IIPOBOAMTH XMMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIETIOUYEN U
KHCJIOT C HOMOILBIO UHIMKATOPOB (JIAKMYC, (eHOI(PTATIEHH, METUIOPAHXK U APYTHE).
K kxoHuy oOydeHus B 9 kJacce IpeIMETHbIE pe3y/ibTaThl Ha GA30BOM ypOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOUINXCS YMEHUM:

® DacKpbIBaTh CMBIC] OCHOBHBIX XMMHYECKUX IOHATUH: XMMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEILLIECTBO, CJI0KHOE BELLIECTBO, BAJICHTHOCTb,
JIEKTPOOTPULIATEIBLHOCTh, CTEIEHb OKHUCIIEHUS, XUMHUYECKas pEaKlUs, XUMUYECKas
CBSI3b, TEIUIOBON 3((EKT peakluu, MOJb, MOJSPHBIA 00BEM, pPacTBOP, JIEKTPOJIUTHI,
HEBJICKTPOJIUTBI, IEKTPOIUTUYECKAs JAUCCOLMALMs, PpeaklUU HOHHOro OOMeEHa,
KaTaJIn3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpaTUMBIE pPEaKIIuH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHHME M BOCCTaHOBJIEHUE, AJIOTPOIMs, aM(OTEepHOCTb, XMMHYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIMYecKas), KpUCTaUIM4ecKas pelérka, Koppo3us
METaJIJIOB, CIUIABbl, CKOPOCTb XHMHYECKOM peakluu, MpeleabHO J0InyCcTUMas
koHueHrpauus [I/IK Bemecrsa;

® WJUIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IIOHATUH M TNPUMEHATH ITH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

® [ICTI0JIb30BATh XMMUYECKYI0 CHUMBOJHMKY JUIsI COCTaBieHHUs (opMysl BeIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

® OIIPEJENIATh BAJICHTHOCTD M CTEIIEHb OKUCIIEHUSI XUMUYECKHUX JIEMEHTOB B COEUHEHUAX
pa3IMYHOTO COCTaBa, IPHUHAUIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIaccy
coeMHeHUN 1o (¢opMmyaaM, BHJ XHUMHUYECKOM CBsI3M (KOBaJEHTHas, WOHHai,
METaJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUAX, 3apsii HMOHA II0 XUMHUYECKOU
dopMyiie, XapakTep Cpelbl B BOJAHBIX PacTBOpax HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJITIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

e packpbIBaTh cMbich [leproguueckoro 3akona /I. 1. Menzaeneesa u JeMOHCTPUPOBATh €TO
NOHMMAaHMEe: ONMCHIBATh M XapakTepu3oBaTh TabmuuHyio ¢opmy Ileproanueckoit
CHUCTEMBl XMMHYECKHX OHJIEMEHTOB: pasivuaTh MOHATHS «TJaBHas mnoxarpymma (A-
rpynna)» u «mnobouyHas mnoarpymnna (b-rpynma)», manele u OoJblive MEpUOJIBI,
COOTHOCUTh O0O3HAuU€HUs, KOTOpbIE MMEIOTCS B MEPUOJUYECKON Tabiuue, ¢
YHUCIOBBIMU XapaKTEPUCTHUKAMHM CTPOEHHSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U
3apsij sizipa, o0lee YUCiIo MEKTPOHOB U PaCIpeeNieHHe X MO 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B Ipejenax MaJbIX NMEPUOJ0B U TJIaBHBIX MOJATPYII C YYETOM CTPOEHUs
UX aTOMOB;

e KJlacCU(pUIMPOBAaTh XUMHUYECKHE 3JEMEHTHl, HEOpPraHWYECKHE BEIIEeCTBA, XUMHUYECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENEHEeH OKUCIIEHHUS] XUMUYECKHX 3JIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBATh) OOMME U crhenu@uueckue XUMHYECKHE CBOWCTBa
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPXK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIHil;

® COCTABJISITh YPABHEHHUS AJIEKTPOIUTUYECKON TUCCOLUAIMU KUCIOT, IIEN0YEd M COJIEH,
MIOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKIMii HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
MOATBEPXKJAIOIINX CYLIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IMYHBIX KJIACCOB;



® PacKpbIBaTh CYIIHOCTh OKHCJIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMNA IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKIuii;

® [IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT HX CTPOCHHS, BO3MOKHOCTH
MPOTEKAaHUs XUMHUYECKUX MPEBPAILICHUN B Pa3IMYHBIX YCIOBUSX;

® BLIYKCIISATE OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIECTB, MAacCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa 1Mo (hopMmysie COeTUHEHHs, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINK;

ecoOMIOIaTh  MpaBHWJa TOJB30BAHUS XUMHUYECKOW TOCYJOH H  JIaOOpaTOpHBIM
00OpyI0BaHHEM, a TaKKe IpaBHUia OOpaIlIeHUs C BEUIECTBAMH B COOTBETCTBUHU C
WHCTPYKIHUSMHU TIO BBITTOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB IO TOTYUYSHHUIO
1 cOOMPaHHUIO Ta3000pa3HBIX BEIIESCTB (aMMHAKa U YTIICKUCIIOTO Ta3a);

® [IPOBOJUTH PEAKIIMH, IMOATBEPIKAAIONINE KAYECTBEHHBIH COCTAB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHUI-, OpOoMHI-, WOAMI-, KapOoHat-, (ocdart-,
CUJIMKaT-, cynb(ar-, THJIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI HM3YyYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUUECKUX BEIIECTB;

® [I[PUMEHATh OCHOBHBIE OIEPAIlUN MBICIUTEIBHOW JEATEIPHOCTH — aHajlW3 W CHHTE3,
cpaBHeHHE, O0O0OOIIEHHE, CHUCTEMATH3alMIO, BBIABICHUE NPUYHMHHO-CIIECICTBEHHBIX
CBs3€M — JUIS M3y4YeHHUs] CBOMCTB BEIIECTB M XMMHUYECKUX PEaKIIHii, €CTECTBEHHO-
HAay4YyHbIE METOJbl IO3HAHUS — HaONIOJEHHWE, W3MEPEHUEe, MOJEIMPOBAHUE,
AKCIEPUMEHT (peaibHbIN U MBICICHHBII).



TEMATHYECKOE INTAHUPOBAHMUE

8 KJIACC
Ne HaunmeHnoBaHMe pa3ieiioB U Koxwecrso uacon DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n TeM NPOrpaMmabl Bcero Konrpoakunie Hpaxrueckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThbI padoThI
Pasnen 1. [lepBonayanbHble XUMHYECKHE TIOHATHS
1.1 izifiiomiﬁf;a; I?S;II?TCI:EGCKOI?I 5 0 2 Brbmiorexa LIOK
CATEIBHOCTH HETOBEKa https://m.edsoo.ru/7f41837c
19 BemectBa 1 xumnueckue 15 1 0 bu6mmoreka [JOK
peaxiuu https://m.edso00.ru/7f41837¢c
Hroro mo pazneny 20
Pasnen 2. Baxkneiimme npeacTaBuTe/ I HEOPraHMYECKHUX BelIECTB
21 Boznyx. Kucnopon. [Tousitue 06 5 0 1 but6mmoreka [JOK
OKCHJIaX https://m.edsoo0.ru/7f41837c
99 Bonopoa.Ilonsitue o kucinorax u 3 0 1 bu6mmorexa [JOK
COSX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
OCHOBaHHSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCcChl 11 1 1 bubmuorexa [JOK
HEOPraHMYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837¢
Hroro mo pazaeny 30

Pazpnen 3. Ilepnoanueckuii 3axkon u [lepuoguveckasi cucrema xumudeckux 31eMeHToB /. U. MenaeneeBa. CTpoeHne aToMOB. XUMHYECKas
cBsI3b. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIIUHA
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[lepuoauueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bu6mmoreka [JOK
' XUMHYECKHX diteMenToB JI. 1. https://m.edso00.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4ecKas CBS3b.
3.2 OKHCIUTEIBHO- 8 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
Utoro no pazneny 15 bubmmorexa [JOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungpoBbIe
Ne /i P Konrpoasubie | IlpakTuueckue (1upp )
NPOrpamMmbl Bcero o0pa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. BeniecTBO 1 XUMHUYeCKHE PeaKIUuU
[ToBTOpeHue u yrny0iaeHue 3HaHUN bubnuoreka [IOK
11 5 1 0
OCHOBHBIX Pa3/IesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 0 0 bubnuorexa [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
DNEeKTPONMTHYECKAs TUCCOLUAIIHS. bubnuotexa [JOK
13 8 1 1
XUMUYECKUE PEaKIIUK B paCTBOpax https://m.edso0.ru/7f41a636
Hroro no paszneny 17
Paznea 2. HemeTanibl M X coeIMHEHUS
21 OO11ast xapakTepuCTHKa XUMUYECKHX 4 0 1 bub6nuorexa [IOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
N | o | moaon
' DIICMEHTO PYHHEL T-epa 1 ee https://m.edsoo.ru/7f41a636
COEIMHEHUS
23| onewemmon Vaspymn. Aso. poctop s | 7 0 1 | BuomoreallOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEMHEHUS
24| oneweron N Acepym Srseponn : 1 p | Buomorera LOK
' . PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCIUHEHUS
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Hroro no pazgeny

25

Pazgen 3. MeTa/uIBI M HX COeTUHEHU S

31 06 . 4 bu6mmoreka [JOK
' HHHE CEONCTRA METaion https://m.edsoo.ru/7f41a636
3.9 B . 16 bu6mmoreka [IOK
. QXHEHIITNE METAJLIBI M KX COCTMHCHUS https://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Pasjnen 4. Xumus u okpy:xaomas cpeaa
41 B 3 bu6mmoreka [IOK
: €IIeCTBA U MaTEPHAJIbI B KU3HU YEIOBEKa https://m.eds0o.ru/7f41a636
Hroro no pazneny 3
p 3 bu6mmorexa [IOK
C3CPBHOC BpeMA https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIbBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

Xumus, 8 kiacc/ 'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A.,AKIIMOHEPHOE OOIIECTBO
«3narenscTBO «IIpocsemenue»

Xumus, 9 kiace/ I'abpuensu O.C., OctpoymoB WN.I'., Cnankor C.A.,AKIIMOHEpHOE OOIIECTBO
«M3narenscTBO «IIpocBeenne»

METOANUYECKHUE MATEPUAJIBI U151 YYUTEJIA

Metoanueckoe nocodue k yueonuky O.C.I'abpuensna Xumus

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru I"'azera « XuMusi» U caiiT juid yauTels «5 ujy Ha YPOK XMMUN
http://him.1september.ru Exunas xomnekuus ITOP: ITpeaMmerHas KOIUIEKIUS « XUMUD)
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayUHbIC YKCIIEPUMEHTBI:
xumust. Korekumst Poccuiickoro 0011eo0pa3oBaTeIbHOrO IopTaia

http://www alhimik.ru Bcepoccuniickas oauMImana mKOJLHUKOB [0 XUMUAHN
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