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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUH Ha YpOBHE OCHOBHOTO 00IIer0 0Opa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MPOTPaMMBI OCHOBHOTO
obmiero oOpaszoBanus, npenctasieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (eaepasbHOM
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUEHIMH MpernojaBaHus y4eOHOTO IpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaTterud oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYaIOIIUXCA CpPEACTBAMH YYEOHOTO IpEeaMETa, YCTaHABIMBAET
o0s3aTenpHOE MPEIMETHOE COoepKaHue, MpeaycMaTpUBaeT paclpeaesieHue ero mo Kiaccam U
CTPYKTYPUPOBAHHUE 10 pa3zeiaM U TeMaM HpOrpaMMBbl 0 XUMHH, ONIPEIeNIIeT KOIUIeCTBEHHbIC
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEp>KaHUs, PEKOMEHAYEMYIO I[OCIIe0BaTEeIbHOCTD
U3YUCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOIMKH Y4eOHOTO
mpolecca, BO3pacTHBIX 0COOCHHOCTEH 00ydaroluXxcs, onpeAensieT BO3MOXKHOCTH MpeaAMeTa s
peanu3anyuy TpeOOBaHUH K pe3ysibTaTaM OCBOCHHSI OCHOBHON 00pa3oBaTesbHOW MPOTrpaMMBbl Ha
YPOBHE OCHOBHOTO OOIIIero 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00yYeHHs] XUMUU
Ha YpOBHE LeNeld W3ydeHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIHLHOM
JESTENIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHUE XUMUH CIY)XHT OCHOBOH [Tt (POPMUPOBAHUS MHUPOBO33PEHHS 00YJAIOLIETOCS, €ro
MPEJICTABICHUI O MAaTEPUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT GOpMUPYEMbIE XUMUEH
NPECTaBJICHUS O B3aMMOIIPEBPAIICHUSAX YHEPTUH U 00 BOJIIOIIUH BEIIECTB B MPHUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUSL YEIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peaiu3allii BO3MOXHOCTEH Il camMopa3BUTHS W (OpPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHKME MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00yJarommxcs,
HaBBIKOB HMX  CaMOCTOSITEIbHOH  y4eOHOH  JesITeIbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEHEBHOM JKU3HHU, TaK U B
npoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT €O CIEeUU(UKON HAy4yHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJISA/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBISIETCS OTBETCTBEHHBIM ATAloM B (JOPMHPOBAHUHT
€CTeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHUSIM, K TMPHPOJIE, K 4YeNOBeKY, BHOCHUT CBOH BKJaJ B SKOJIOTHYECKOE 0Opa3zoBaHME
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMU 00ECHEeuMBAIOTCS CHeUU(UKON comepikaHus
y4eOHOTO TIpeAMEeTa, KOTOPBIA SIBIISETCS TEJarorH4ecKd aIanTHPOBAHHBIM OTPAKEHHEM
0a30B0il HayKM XMMHHU Ha ONpPeIEIEHHOM JTare e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OmIIero oOpa3oBaHWs OPUEHTHPOBAH HA OCBOCHHE
00y4aroIKUMUCs CUCTEMbI NT€PBOHAYATIBHBIX MOHATHH XMMUHU, OCHOB HEOPIraHUYECKOH XUMHUH U
HEKOTOPBIX OTACTHHBIX 3HAYUMBIX TIOHSATHIA OPTaHUIECKON XUMHH.

CrpykTypa colepkaHHs MpOrpamMMbl 110 XUMHH C(HOPMHPOBaHA Ha OCHOBE CHUCTEMHOTO
noaxona k e€ maydeHwnro. CoJepkaHHWe CKIIAABIBACTCS W3 CHCTEMBI MOHITHH O XHUMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBl MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYPHO OpPTaHHM30BaHBI MO TPHUHIUITY ITOCIEAOBATEIFHOTO PAa3BUTHS 3HAHWHA HAa OCHOBE
TEOPETUYECKHX MPEICTABICHUHN pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOT'O 3aKOHA XUMMU;

— Y4EHUS O CTPOCHUU aTOMa U XUMHUYECKOH CBA3H;

— MpECTaBIECHUH 00 IEKTPOIUTHIECKOM TUCCOIMALIMY BEIIECTB B PACTBOPAX.



Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJHAS (YHKIUM OOBSICHEHHUS W MPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IPAKTUYECKOI0 IPUMEHEHUS U MOJTYYEHHs U3ydaeMbIX BEILECTB.

OcBoeHue MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HDOPMUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHbI MHUpPAa B JIOTMKE €€ CHUCTEMHOM IIPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
IPOUCXOAUT C MPHUBJICYEHHEM 3HAHUM W3 pPaHEEe M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaronmi Mup», «buonorus. 5—7 knaccel» U «Pu3uka. 7 Kiaccy.

[Tpu u3yueHnH XUMUU TPOUCXOTUT (HOPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOM HAYKH KaK
00J1acTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajaya yueOHOTO MpeaMeTa COCTOMT B (pOPMHPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHUM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHWH MHMPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKH, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BELIECTB M XUMUYECKUX PEaKIuil, B
(GopMHpOBaHUM W Pa3BUTHM [IO3HABATEIbHBIX YMEHMA M HMX MPUMEHEHHMH B Yy4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1eATeIbHOCTH, OCBOCHUH MpaBUil O€30MacHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCEIHEBHOM JKU3HH.

[lpy W3y4eHWM XMMHUU HA ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
MpUOOpPEH TaKKe LeH, KaK:

— (popmHpoBaHUE MHTEIJIEKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATUIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HAaNpaBJICHHOCTh OOY4YEHHs Ha CHUCTEMaTHYECKOe MpUOOILIEHHE OO0ydaroluxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAM  IIO3HAHUS,
(OpMHPYIONTIM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— ofecrnieueHue YCJIOBHUM, CIHOCOOCTBYIOUIMX IPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3HoOOpa3HON NeATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIETEHIIMI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJIs1 PA3JIMYHBIX BUIOB JAESTEIbHOCTH;

— ¢popmupoBanue o0mel yHKIMOHATBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OLICHWBATh SIBIEHUS OKPYXKAIOIIErO MHUpA, UCHONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE IPU M3YYEHUH XUMHUHU, TNPUMEHATh HMX MpPU pELIeHUH MpoldjeM B
NIOBCEAHEBHOM XKU3HU U TPYI0BOM JEATEIILHOCTH,

— (popMupoBaHue y 00yJaromuxcs T'yMaHUCTHUECKUX OTHOUIEHUH, TOHUMaHUsI IEHHOCTH
XUMHYECKMX 3HAHWM Ui BBIPAOOTKM 3KOJOTHYECKH LEeIecOO00pa3sHOro MOBEAEHUS B OBITY U
TPYAOBOM JEATENBHOCTH B LENSIX COXPAHEHMS CBOETO 370POBbS M OKPYXaroLleW MpUPOJHON
Cpelibl;

— pa3BHUTHE MOTHUBAIIMHU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIMTAHUIO
Ha OCHOBE YCBOEHHs OOIIEUeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBHIOODY
npoduis U HaNPaBICHHOCTH JJalbHEHIIero o0yyeHusl.

OO1ee 4nciio 4acoB, OTBEAEHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanms, cocTaBiseT 136 gacos: B 8 kiacce — 68 vacos (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZEII0).



COJEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlIOBEKa. XMMHS B CUCTEME HayK. lTema u
BeniecTBa. Dus3nueckne CBOWCTBA BEIECTB. ArperarHoe cocrosHue BeuniecTB. [lonsatue o
METO/1aX MO3HAaHMs B XUMHH. UHCThIE BelecTBa U cMecH. CriocoOBI pa3/iesieHus: CMeCeu.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocTeie U cll0KHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass ¢opmyna. BalleHTHOCTb aTOMOB  XMMMYECKMX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COCMHCHUH.

KommmuectBo BemecrBa. Monbs. MonsipHas macca. B3anMoCBsA3b KOJIMYECTBA, MACChl U
yucia CTPYKTYPHBIX €MHHULL BelecTBa. Pacuérsl o ¢popmynaM XMMUYECKUX COEIUHEHUI.

®usnyeckue M XMUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U €€ IMPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUYecKue ypaBHeHUs. Kimaccupukanus XMMUUYECKUX peakuui
(coenMHEHUS, PA3IOKCHHUS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW IMOCYIOH, MpaBUiIamMu pabOThl B Ja0OpaTopuu W MpUEMaMU
oOparteHus ¢ 1a0opaTOpHbIM O0OpPYIOBAHUEM, M3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOUCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOIOJeHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyIIKe, KUIIEHUE U KOHJEHCAllUs BOJbI) U XUMHUUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJECICTBHE Mea ¢ KUCIOTOM) ABICHU, Ha0t01eHue
U OIMCaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUYECKUX peakuuil (pasjoxkeHue caxapa,
B3alMOJICICTBHE CEPHON KMCIIOTHI C XJIOpHIOM Oapusi, pasioxkeHnue ruapokcuna meau (1) npu
HarpeBaHuu, B3aMMOJeicTBHE 3keie3a ¢ pactBopoMm coiu meau (), u3yuenme crnoco6oB
paszeneHus cMeceil: C IOMOIBI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHE, IUCTUIUISLIMS,
xpomarorpadus, TNpPOBEICHHE OUYUCTKH IIOBAapeHHOM colM, HaOMI0JeHHe U OINUCaHUe
pe3yJIbTaTOB IPOBENEHUSI OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/JaHUE
MoJiesIel MOJIEKYI (I1apOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 35IeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue kucinopona B npupoze, Gpuznyeckne U XMMHUYECKHe CBOMCTBA (peaklud TOPEHMUS).
Oxcunpl. Ilpumenenune kucinopoga. CrocoObl TOIy4eHHUs KHCIOpoJa B JIabopaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKAIUs
KHCIIOpOJa.

TemoBoil 3((exT XuMHUUECKOW peakiuu, TEePMOXMMHUYECKHE YpaBHEHHUS, 5K30- H
DHAOTEPMUYECKUE peakUMU. TOmnMBO: yroib MW MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOSL.

Bomopon — anemeHT m mpocroe BewecTBo. HaxoxkaeHwe Bogopona B IPHUPOJAE,
¢uznyecKkue 1 XuMHUYECKHE CBONCTBA, IPUMEHEHHE, CIIOCOObI oyyeHus. Kucnorsl u comm.

MosnsipHblil 00bEM ra30B. Pacy€Tbl 1o XUMHUECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Hacelmennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas [0 BEIIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BOoAbl. OcHOBaHMs. Ponp pacTBOpOB B NMPHUPOJE M B KU3HU
yenoBeka. KpyroBopor Bojabl B NpUpoJe. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYHMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heopranuueckux coenuHeHuid. Oxcunpl. Knaccudukanms oxcumos:
coJyieoOpasyroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
oKkcu0B. PU3NUYECKHE U XMMUUECKHE CBOMCTBAa OKCUI0B. [losyueHne okcumos.



OcHoBanus. Kiaccudukanuss ocHoBaHW: MIENOYM M HEPACTBOPUMBIC OCHOBAHWS.
HomeHnknarypa ocHoBaHuii. Pu3ndeckue M XHMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomyueHue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinot. Ou3ndeckiue U XUMHUECKUE
cBoicTBa KUCNHOT. P akruBHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknarypa coneil. ®@uznueckue u XxuMudeckue cpoiictBa coieil. [lomydenune
COJICH.

I'eneTnueckas CBSA3b MEKY KJIACCAMU HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpe/IeNICHUE COACpKaHUs KUCIOPO/a B BO3yXe, MOJydeHUE, cOOMpaHue,
pacro3HaBaHMEe M HM3y4EHUE CBOMCTB KHUCIOPOa, HAOIIOJEHHE B3aWMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M IMPEKpaIIeHUsI TOpeHus (Moxkapa), 03HAKOMIJICHHE C
o0Opa3liaMu OKCHIOB M ONUCaHHE MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcugom meau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, HcciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIICCTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHONM MacCOBOM J0Jie pacTBOPEHHOIO BEIIECTBaA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIOZICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcTBOpAaX KUCIOT U IIEJIOYEH, M3ydeHUE
B3aumojeiictBus okcuga meau (ll) ¢ pacTtBopom cepHOW KHMCIOTBHI, KUCIOT C METallaMH,
peaKuuil HEUTpaIu3alru, MOJYYEHUE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHUE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIH, PELICHUE SKCIEPUMEHTANIbHBIX 3a/J1a4 110 TeMe «BaxuHenmme
KJIACChl HEOPTraHUYECKUX COCTUHECHUIN.

Iepuoauveckuii 3axkon u Ilepuoanmyeckasi cucrema xummu4deckux iementos . U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YeCKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIACCU(PUKAMA XUMHUUYECKHX dJeMeHTOB. [lonstne o rpymnmax
CXOJHBIX 2JIEMEHTOB (IIEOYHBIE U HIETIOYHO3EMEIbHbIE METAIJIbI, TaJOTE€Hbl, UHEPTHBIEC Ta3bl).
DJIeMEeHTHI, KOTOpbIe 00pa3yIoT aM(OTepHBIE OKCUIIBI M THAPOKCHJIBI.

Ilepuonnueckuin 3akoH. llepuoauueckass cucremMa xumuueckux a3nemeHtos I H.
MengeneeBa. KopoTkonepuonHas u anuHHonepuoiHas ¢opmel Ileproguueckoil cuctemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HUECKHN CMBICH
MOPSIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIbI AJIEMEHTA.

Crpoenue aromoB. CocraB aroMHbIX sdanep. HM3otomsl. Onexktponsl. CTpoeHue
AIIEKTPOHHBIX 00O0JIOYEK aTOMOB TMEPBHIX 20 XUMUYECKUX dJIeMEHTOB [lepuoandeckoil cucTeMbl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa IO €ro IOJIOKEHUIO B
Ilepnonnueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHHUS pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB M0 TPYIIAM U MEPUOJAM.

3nauenue [lepuognmueckoro 3akona u Ilepuoguyeckoil cCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUISl pa3BUTHs HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HEMOJIsIpHAsT) CBS3b.
DIIEKTPOOTPUIIATETLHOCTh XUMHYECKHUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb  okucienus. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIpouecchbr
OKHCJICHUS U BOCCTaHOBJEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

n3ydeHue oO0pas3IoB BEMIECTB METAUIOB M HEMETAJJIOB, B3aWMOJCHCTBHE THUIPOKCHIA
IMHKAa C pacTBOpaMu KUCIOT M IIEJ0Yel, MPOBEACHHUE OIBITOB, WLIIOCTPUPYIOLIUX TPUMEPDI
OKHCITUTETHFHO-BOCCTAHOBUTEILHBIX PEAKIHMK (TOpeHre, PEaKIluy Pa3ioKEeHHs, COSTUHEHNS).

Mesxicnpeomemmuuie ceasu



Peanuszanus MEXNpPEeAMETHBIX CBA3CH IPU U3yYEHUU XMMHHU B 8 KJIACCE OCYILECTBISAETCS
yepe3 HCIOJIb30BaHME KaK OOLIMX E€CTeCTBEHHO--HAYYHBIX IOHATUH, TaK W TOHSATHIA,
ABJIAIOIINXCSI CACTEMHBIMH JUISL OTAEIBHBIX NPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0me ecTeCTBeHHO--HAy4YHbIE TOHSATHS: Hay4HbIM (paKT, TUIOTE3a, TEOPHs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccupukauus,  MEepUOAMYHOCTb,  HAOMIOJEHHE,  SKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®uspka: Marepus, aToM, DJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHWJ, HM30TOIBI,
pPaTMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsij, BELIECTBO, TelO, 00BEM, arperatHoe
COCTOSIHUME BELIECTBa, a3, (pu3Mueckue BENUYMHBI, €AWHUIBI U3MEPEHUs, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
MCKOIIaeMBbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYeCKas peaKuust

Ilepuonnueckuit 3akoH. Ilepmommueckas cucremMa XuMUYecKHx diemMeHToB J[. .
MenpeneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KalIbLUs U UX COEAMHEHUH B COOTBETCTBUM C
II0JIO’KEHUEM 3JIeMEHTOB B [lepuoandeckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBl KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTb CBOMICTB BEIIECTBA OT THUIIA KPUCTATIMYECKONM PEIIETKM M BUAA XUMHUYECKOU
CBSI3H.

Knaccugukanus ¥ HOMEHKJIaTypa HEOpPraHMYECKUX BeIIEeCTB. XHMHYECKHE CBOMCTBa
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHM, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELIECCTB.

Knaccugukanus XuMUYECKAX PeaKkuil Mo pa3IudHbIM MPU3HAKaM (IO YHCIY U COCTaBy
YyYacTBYIOUIMX B pEaKUUH BELIECTB, MO TEMIOBOMY 3(deKTy, Mo H3MEHEHUIO CTeleHei
OKHUCJICHHUS XMMHUYECKUX 3JIEMEHTOB, 110 OOpaTUMOCTH, 10 YYacCTHIO KaTajau3aropa). JK30- U
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTne 0 cxopocT XUMHUYEcKOH peakiuu. [loHsTHe 00 0OpaTHMMBIX M HEOOPATHMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusax. [lonstue o
karanuze. lloHsatne o XumuueckoM paBHOBecUU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON PEAKIIMH U TIOJIOKEHUE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, DSJEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBICHHE YPABHEHMHM OKHCIIUTEIBHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

Teopust 2NEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHL. KaTHoHBI,
QHUOHBI. MexaHM3M JHCCOIMAllMM BEUIECTB C pPa3jIMYHbIMM BHJIAMH XUMHUYECKOH CBS3H.
Crenenp quccounanuy. CuiabHbIE U CllaOble SIEKTPOIHUTHI.

Peakuuu monHoro o6meHa. YcinoBHsl MPOTEKAHUs peaKlMii MOHHOTO OOMEHa, IOJIHbIE U
COKpAaILEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBA KUCIIOT, OCHOBAaHUI M COJIEH B CBETE
IPEJICTaBICHUH 00 3JIEKTPONUTHYECKON aucconuanuu. KadecTBeHHblE pPEaKIMU Ha HOHBI.
ITonsATHE O THIpPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJJIOB M HeMeTalioB (rpadura u anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HaTpus),
WCCIIEOBAHNE 3aBUCHMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUU OT BO3ACUCTBHS PA3IUUYHBIX
(bakToOpoB, UCCIIEJOBAHUE 3JEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MpoOIEcca JUCCOIHAINU
KHCJIOT, IIenodyed M coneld (BO3MOXKHO HCIIOJIb30BAaHHE BHUAECO MAaTepHalioB), IpPOBEACHUE
OTBITOB, WIIIOCTPUPYIOIIMX IMPHU3HAKKA NMPOTEKaHUsS peakiuil MOHHOro obMmeHa (oOpazoBaHuUE
ocajika, BBIIENCHHE Tra3a, o0pa3oBaHHME BOJbI), OIBITOB, HWUIIOCTPUPYIOIIUX IMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUuil (TOpeHHe, peakluu pas3iokKeHMs, COEAUHEHHS),
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pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbI0 KAaYEeCTBEHHBIX DPEAaKLIMH Ha HOHBI,
pellIeHne YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayuibl 1 UX cOeJUHEHHUS

OOmast xapaktepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIC
crenieHu okucineHus. CrtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOHCTBA Ha IpUMeEpEe Xjopa (B3aMMOJEHCTBHE C METaUlaMH, HEMETaJulaMu,
menoyamu).  Xuoposopopoa. ConsiHas  KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIy4CHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHU3M uelloBeka. BaykHelme Xiaopuabl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 35eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3MyYecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOINHBIE MOAM(PHUKAINN KUCIOPOJa U CEepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHue, (u3MYecKHe M XUMHUYeckue cBOMCTBA. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3UYECKHNE M XMMHUYECKHE CBOWMCTBA
(oOme kak IpeacTaBUTENs Kilacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPeakluy,
JeKallde B OCHOBE MHPOMBIIUICHHOTO croco0a IMoiydeHus: cepHoil KucioTsl. [IpuMenenue
cepHOi KucinoTsl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyabgaT-uoH. Haxoxenue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollell cpenbl
COEJMHEHUSIMU Cepbl (KHCIOTHBIE TOXKAM, 3arps3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
[PEIOTBPALLCHUS.

OOmas xapakrepuctuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpuUpoie, (QHU3UYECKUue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, €ro GU3n4ecKue 1 XUMHUYECKHe
CBOWCTBA, MoJlydeHue u npuMenenue. Conu aMMOHUS, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHUE,
duznUeckue W XHMMHYECKHE CBOMCTBa (OOIIME KaK TMPENCTAaBUTENs Kiacca KHCIOT |
cneunpuyeckue). Mcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEpAJIbHBIX
ynoOpeHuil. XuMHUYECKOe 3arpsi3HEHHE OKPYKArOIIeH Cpelbl COCIUHEHUSIMU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHUE BO3[yXa, MOYBbl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKALMU
doctopa, puzndeckne nu xummueckue cpoiictBa. Oxcuna docdopa (V) u pochopHas kucioTa,
du3nueckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOpPEHH.

OOmas xapakrepuctuka 31eMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapaKTEepHbIE CTETNIEHU OKUCIIEHUS. YTIEpOo, aJJIOTPONHbIE MOAU(PUKAIIUH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMu4eckue cBoictBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOIHYEeCKUe MpoOlieMbl, CB3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIO0TE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, NapHUKOBBINM 3QQeKkT. YToibHas KUCIOTa U €€
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MoOJydeHuWe M mnpumeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBaHume  KkapOoOHaToB B OBITY, MEIUIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[TlepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, JTWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas Kkuciora). IIpupoHsie
UCTOYHUKU YIJIEBOAOPOAOB (Yroib, HPUPOIHBIM Tra3, HedTh), MPOAYKTHI UX NepepaboTKu
(OeH3uH), UX poJb B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OMOJIIOTNYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B KU3HU 4YelOoBeKa. MarepualbHOE E€IUHCTBO
OpPraHMYECKUX Y HEOPTaHUYECKUX COECIUHEHHMN.

Kpemuuii, ero @usmyeckue M XUMHUYECKHE CBOMCTBA, IMOJIY4YeHHE U IPUMEHEHHUE.
Coenunenus kpemMHusi B mnpupone. OOmme mnpencrasieHuss o0 okcunae kpemuus (V) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelinue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMeHT, OeToH, xene300eToH. I[IpoGiembl
0€30MacHOr0 UCMOJIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.
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Xumuueckuii IKCnepumMeHm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIO/IEHUE MPU3HAKOB MX MPOTEKAHUS, OMbBITHL,
oTpakaromue (U3NUYEeCKue U XMMUYECKHE CBOMCTBA TaJOTC€HOB M MX COCAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BHUACOMATEPUAOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOpUAOB (TajJOreHUI0B),
O3HaKOMJICHHE ¢ o0pa3uamu ceppl M €€ COCOIUHEHHUSAMHU (BO3MOXHO HCIIOJIb30BaHHE
BUJCOMAaTEepHanoB), HaOmoJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCJIOTHI, TIPOBEJICHUE KaueCTBEHHOM peakluu Ha cynb(ar-uoH U HaONIOJIeHuE IpHU3HaKa eé
POTEKaHUs, O3HAKOMJICHHE C (PM3MUYECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOKHO HMCIIOJIB30BaHUE BUICOMATEPUAIIOB), 0OOpa3iiaMu a30THRIX U pochOopHBIX yaoOpeHHH,
nojy4yeHue, coOupaHue, pacrno3HaBaHWE M U3YyYCHHE CBOWCTB aMMHUaKa, I[POBEACHUE
KAYeCTBEHHBIX peakUuid Ha HOH amMMOHUA U ¢ocdaT-uOH U U3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUJCOMATEPHUATIOB), U3y4YEHHE MOJENIeld KpUCTANTMYECKHX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIEHHE C TPOIECCOM aACcOpPOIMU PACTBOPEHHBIX BEIIESCTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOupaHue, paclio3HaBaHUE
U U3YyYEHUE CBOMCTB YIJIEKHUCJIOTO ra3a, IpOBEIECHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HX IMPOTEKAHUs, O3HAKOMJIEHHE C NPOLyKLIHUEH
CHWJIMKAaTHOM IPOMBIIIJIEHHOCTH, PELIEHHE SKCIIEpUMEHTAIBHBIX 3a/1ad No TeMe «Baxuelmme
HEMETaJUIbl U UX COCTUHEHUSD.

Metayibl M X COeIMHEHUS

OO0mass xapakTepUCTHKA XHMHUYECKHUX OJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckoit cucreme xumuyeckux sneMeHToB . . Menaeneesa u crpoeHust
atomoB. CTpoeHue MeTauioB. MeTramuiMueckass CBs3b M METAJUIMYECKas KpUCTAJUIMYECKas
pemérka. DJIEKTPOXUMHUYECKUM psl HanpsokeHu wMeramioB. dusnueckue U XUMHUECKUE
cBoiictBa MetaiioB. OOmue cnocoObl MoxydeHus: MeTaioB. [IoHATHE O KOPPO3HH METAILIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YYT'YH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTawibl: OJIOKEHUE B [leproanyueckoil cucteMe XUMUYECKUX AJIEMEHTOB /1.
H. MenneneeBa, CTpO€HHUE UX aTOMOB, HaXOXIECHHE B Npupoac. PU3HUECKUe U XUMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEMHEHUN.

[[{erouHO3eMENBbHBIE METAJUIBI MAarHuid M Kajablui: mnoJokeHue B [lepuogmueckoit
cucrtemMe xumudeckux snemeHToB JI. M. MenneneeBa, CTpoeHHME HX aTOMOB, HaxXOXJCHHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd W Kajbls. BaxkHeimme coennHeHus
KalblMs (OKCUI, THIPOKCHU, CONN). KECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHs.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucreme Xumuueckux sinemeHtoB [l .
MenneneeBa, CTpOeHHE aToMa, HaxoXKAeHUe B npupoje. dusndeckne U XMMUYECKHE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOMCTBA OKCH/Ia U THIPOKCH]IA aIFOMUHHSL.

Kenezo: mnonoxenune B Ilepumonnueckoir cucreme Xxumuueckux »snemeHtoB JI. .
MeneneeBa, CTpOCHHE aTOMa, HaxOXKJIE€HHE B npupoje. Pusznyeckne U XMMUYECKUE CBOMCTBA
xkene3a. Okcunsl, Tuapokeunsl U comu skenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MTOJIyYECHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C O00pa3laMM METalIOB M CIUJIaBOB, WX (U3NYECKUMHU CBOWCTBaMH,
U3YYEHHUE PE3YJIbTaTOB KOPPO3UU METAJIOB (BO3MOXHO MCIIOJIB30BaHHE BHJIEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJEHCTBHS OKCUAA KaJbIU U HATPHUS C BOJIOHM (BO3MOYKHO UCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), MCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHUs JKEIe3a B
KHUCIoposie  (BO3MOXKHO — KCIOJNBb30BaHHE  BUIEOMATEpUaoB), IMPU3HAKOB  IPOTEKaHUS
Ka4eCTBEHHBIX pEaKIMii Ha MOHBI: MAarHUs, KaJblMs, aTIOMUHUS, IIMHKA, xene3a (I1) u xenesa
(1), meau (1), HaOrOIEHME U ONMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
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KaJiusl U KaJbliig (BO3MOXHO HCIIOJNBb30BaHHE BUAEOMATEPUAJIOB), UCCe0OBaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/Ia aTFOMUHUS W TUIPOKCH/IA [UHKA, PEIICHNE SKCIIEPUMEHTANLHBIX 33/1a4 110
TeMe «BakHelIe MeTaulbl ¥ UX COSUHEHUSD.

XuMus M OKpyxKamoLas cpeia

BemectBa 1 maTepuanbl B MOBCEIHEBHON JKM3HM 4yejoBeKa. besomacHoe HCIoIb30BaHUE
BEIICCTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpH XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeaenbHas A0MyCcTUMast KOHIEHTPaIUs
BemecTs, Aanee — [1J1K). Poib XxuMum B perieHur 3KOJIOTHIECKUX TTPOOIeM.

Xumuueckuii Ixcnepumenm:

u3ydeHre o0pa3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAIIJIOB, TOJIMMEPHBIE MAaTEPUAIIbI).

Mesncnpeomemnuie ceazu

Peanuzanus MeXNpeAMETHBIX CBA3€H MPU M3y4YEHUU XUMUHU B 9 Kilacce OCyIIeCTBISETCS
yepe3 HCMOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK W TOHSTHIA,
SBIISIOIINXCSI CHCTEMHBIMHU JUISI OT/AETBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC MOHSTHS: HAYYHBIH (akT, THUIIOTE3a, 3aKOH, TEOPHUS,
aHaJIW3,  CHUHTE3,  KilaccupuKanus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJICTTUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MAaTCPHUAITHI.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
paauOaKTUBHOCTh, MOJIEKYJA, DJJIGKTPUUECKUN 3apsifl, MPOBOAHUKH, IOJYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TeNO, 00BEM, arperaTHOE€ COCTOSIHHE BEIIEeCTBA, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTAUIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
€MHUIIBI U3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3 11, COHIIE.

buonorust: ¢ortocuHTe3, apIXxaHue, Omocdepa, dKOocHCTEMa, MUHEPAIbHBIC YIO0OpCHWUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENbHBIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJC3HBIC
HCKOMaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHA HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0mIero o0Opa3oBaHus
JIOCTUTAIOTCS B X0/1e 00Y4YeHHsI XUMUU B €IMHCTBE Y4eOHOM M BOCIIUTATEIbHON JIEATEIHHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMA  POCCUUCKUMHU  COLIMOKYJIBTYPHBIMU U JIYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUIaMU U HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yIarOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALUN U PaCHIMPEHUE OIbITa JESATENbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH!

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[EHHOCTHOTO OTHOIIIEHUS K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, NMOHMMAHUS 3HAUEHUS XHUMHUYECKOM HAyKH B JKM3HHM COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHOW HH(POPMAIUCH O MEPEAOBBIX JOCTHKCHHSIX U OTKPBITHSX
MHUPOBON M OTEYECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

MPEACTABJICHHUS] O COIMAIBHBIX HOPMAaxX W MpaBUaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUJICKTHBE, KOMMYHHUKATHBHON KOMIIETEHTHOCTH B 00IIECTBEHHO MIOJIC3HOM,
yueOHO-UCCIIEI0BATENbCKOM, TBOPUECKONM W JPYruX BUIAX JAEATEIbHOCTH, TI'OTOBHOCTHU K
pa3Ho00pa3HON COBMECTHOM JESTEIbHOCTU MPH BBIMOJIHEHUN Y4eOHBIX, IO3HABATENbHBIX 3a/1a4,
BBITIOJTHCHUH XHUMHYECKHX OJKCICPUMEHTOB, CO3JaHWHM YYCOHBIX IPOCKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO M B3aUMOIIOMOIIM B MpOILECCe 3TOM y4eOHOIl NeATenbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEIECHME M TMOCTYNKU CBOMX TOBApPHUIICH C TMO3UIMHM HPABCTBEHHBIX M
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHpPOBO33PEHUYECKHE  MPEACTABICHHUS O  BEIIECTBE M  XHMMHUYECKOW  pPEaKIuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKM M COCTaBISIOLIUME OCHOBY JUIS
MOHMMAHUA  CYINIHOCTH HAYYHOW KapTUHBI MHpa, TMPEACTaBIeHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YEJIOBEKa C MPUPOJHOM Cpeloi, 0 posn
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBICE MOTHUBBI, HANPABJICHHBIC HA TMOJYyYE€HHWE HOBBIX 3HAHUW 10 XHMUH,
HEOoOXOoauMBbIe 11 OOBSCHEHUS HaONIOJaeMbIX TMPOIECCOB U SIBICHUN, IO3HABATEIbHOMH,
WH()OPMAITMOHHON ¥ YUTATEIIbCKON KYJIbTYphI, B TOM YKCJIE HABBIKOB CAMOCTOSITEIIbHONU pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JHTEpPaTypod, MOCTYMHBIMU TEXHHUYECKUMHU CpPEACTBAMHU
WH()OPMAIMOHHBIX TEXHOJIOTHUIA;

UHTEpeC K OOyYeHHI0 M TMO3HAHHIO, JI0O03HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HCCIIEIOBATEIBCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS O0y4YEeHHS B NaibHEHIIEM;

4) hopMHUpOBaHUS KYJIbTYPbI 3I0POBbSI:

OCO3HAHUE LEHHOCTH >KM3HHU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3J0POBBI 00pa3 JKW3HU, OCO3HAHWE TIOCICACTBUM W HEMPUITHE BPETHBIX
NpUBBIYEK (YHOTPEONEHUsST alKOrojs, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOJECHUS
mpaBujl 0€30MaCHOCTH TIPU OOpAIEHWH C XUMHUYECKUMHU BEIIECTBAMH B OBITY M pEaIbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTUUYECKOMY H3YyUEHHUIO MPOPECCH U TPyAa pa3IUuIHOTO POJia, YBAXKEHHUE K
TPyy W pe3yiabTaTaM TPYAOBOW JESITEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE TMPUMCHEHUS
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OPEIMETHBIX 3HAHUM 10 XWMHHM, OCO3HAHHBIH BBIOOp WHAWBUIYAIBHOH TPAaCKTOPHH
IPOJOJDKEHU 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMMH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycmeuHoi npogecCHOHaIbHON AEATEIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCUOHAIBHON Cpesie;

6) IK0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTMYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K IIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOTO W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (HU3MUYECKOMY M IICUXMYECKOMY 3/10POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TIPaBUII 0€30IMacHOTO MOBEACHUS MpU paboTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YTPOXKAIOIINX 30POBbIO U KU3HU JIFONCH;

CIIOCOOHOCTH IPHUMEHSTHh 3HAHUS, I0JIy4aeMble IPU HU3YyYEHUM XUMHHM, IS PEIICHUs
3aJa4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOIAHON CPENOU, VISl IIOBBIIIEHNS YPOBHS SKOJIOIMYECKON
KYJIBTYpBI, OCO3HAHUSA TTIO0ATBHOTO XapaKTepa SKOJIOTUUYECKUX MPOOJIEM U MyTe WX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOTMYECKOTO MBILIUICHUS, YMEHHUs PYKOBOJCTBOBATHCS UM B
II0O3HABATEJIbHON, KOMMYHUKATUBHOM U COLMAJILHOM IIPaKTUKE.

METAINPEAMETHBIE PE3YJIBTATBI

B cocraBe MerampenMeTHBIX pPe3ylIbTATOB BBIICISIOT 3HAYMMBIC Uil (OPMHPOBAHUS
MHUPOBO33PEHUS OOLIEHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHLMII, TUIOTE3a, (HAKT, CUCTEMA,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCHOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX YUEOHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 3TUX MpeAMETOB (POpMUPOBATH NPEICTaBICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATENIBHEIC,
KOMMYHHKATHBHbIE, PEryJIsSTHBHbBIE), KOTOpble o0OecrneyuBaoT (opMHUpPOBaHHE TOTOBHOCTU K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHON JEATEIIHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

Ba3oBble 1ornyeckue nelicTBus:

YMEHMSI HCIOJIb30BaTh IPUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOEHUM 3HAHUMU:
pPacKpbIBaTh CMBICA XUMHYECKUX TOHATUH (BBIIEIATH UX XapaKTEepHbIE IPU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBA3b C APYTUMH MOHSTUSAMH), UCIOJIb30BATh MOHATHS Ul OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU IS KacCUPUKAIUU
XUMHUYECKHX BEIECTB U XMMHUECKUX PEAKLUM, yCTaHABIUBATh IPUYNHHO-CIEICTBEHHBIE CBSI3U
MeXly 00BEKTaMHU U3YyUEHHUsI, CTPOUTH JIOTUYECKUE PACCYKIeHUS (MHAYKTUBHBIC, IEAYKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOBI U 3aKIIIOUCHUS;

YMEHHME MPUMEHSTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, MPeoOpa3oBBIBATH IIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKkass (GopMyla M YpaBHEHHE XHMHYECKOM peakluud — NpU pelIeHUH Yy4deOHOo-
MO3HABATEJIbHBIX 3a/ad, C Y4€TOM OTUX MOJEIbHBIX NPEICTaBICHUH BBIABIATHL U
XapaKTepu30BaTh CYIIECTBEHHbIE NMPU3HAKU H3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U
XUMHUYECKHMX PEAKIIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3y4aEMBIX IIPOLECCAX U SIBJICHUSIX.

ba3oBble uccienoBarebckme 1eiCTBUSA:

YMEHHME HCIOJIb30BaTh IOCTABJIECHHBIE BOIPOCHl B Kau€CTBE MHCTPYMEHTa IIO3HAHUS, a
Takkeé B KayecTBE OCHOBBI i (OPMHUPOBAHUSA THUIIOTE3bl IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpETEHNE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0aTh 3a XOJIOM IPOLECcCa, CAMOCTOATENBHO MPOTHO3UPOBATh €ro
pe3ynbTaT, (GOopMyIupoBaTh OOOOHIEHHMS M BBIBOJABI MO pe3ysibTaTaM IPOBEAEHHOIO OIBITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOJIETaHHOM padoTe.

Pa6ora ¢ undopmaumeii:

11



yMEHUE BBIOUPATh, AaHAJTU3UPOBATh U UHTEPIIPETUPOBATh MH(POPMAIHIO PA3TUYHBIX BUIOB
U GOpM IIPEICTABICHMS], TOTYyYaeMYI0 U3 pa3HbIX HCTOUHUKOB (Hay4HO-TIONYJIsIpHAs INTepaTypa
XUMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO MH(OPMALIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHbIe METOBI U 3aIPOCHI IIPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLMX JAHHBIX, HEOOXOAMMBIX JJIsl BBIIOJHEHHS y4EOHBIX U NTO3HABATEIbHbIX 3a7a4
OTpeNeIEHHOr0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYIbTYPOH aKTUBHOI'O MCIIOJIb30BaHMSI PA3IUUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMYy MpenCTaBICHUS
UHPOPMALMU U WUIIOCTPUPOBATH pEIAaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduku U ©X KOMOMHAIUAMU;

YMEHHUE HCMOIb30BaTh M aHAJIU3UPOBaTh B Ipolecce y4yeOHOM M HcCiae0BaTeNnbCKON
JEeSITeIbHOCTH HH(POPMAIIHIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPY’KaIoLIe MPUPOJHOM Cpeibl.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBHA:

yMEHHUs 3aJaBaTh BOIpPOCHl (B Xoie nauajora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxmaemMold Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCHUTEIHFHO BBITIOJHEHUS
IpeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIIATH MOJyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON NEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaxX; JeJlaTh IPE3CHTALUI0 Pe3yJbTaToOB BBIIOJHEHUS XMMHUYECKOIO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPaTOPHON pPaOOTHI IO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMHM B COBMECTHOW IMO3HABATEIHHOW U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PEIICHUH BO3HMKAIOIMX IpoOjeM Ha OCHOBE yuéTa
OOIMX WHTEPECOB W COTJACOBaHMs NO3MLUK (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMbI», KOOPJMHAIIUS COBMECTHBIX JEHCTBHM, ONpeesieHhe KPUTEPHEB MO OLIEHKE KauecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryisiTuBHBIEe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIFHO ONPEACIATh e NesTeIbHOCTH, IIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JEATENBHOCTh, BbIOMpPATh
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBUHA NpuU
BBHIITOJIHEHUH 33J1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsiX, OLIEHUBATh COOTBETCTBHUE MOJIYUEHHOTO pe3ysbTara 3asBICHHOM LieNH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3aIaHHH.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMETHBIX pE3YNbTATOB IO OCBOCHHUIO O00S3aTEIBHOTO COJEPIKAHHMS,
YCTQHOBJICHHOTO JaHHOM (exepanbHO pabouell mporpamMMoi, BBIIEISIOT: OCBOCHHBIE
oOydarolmuMucs Hay4yHble 3HAHHUS, YMEHHMs M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeaMETHOM 00sacTH «XUMUS», BUIBl JEATEILHOCTH MO TOJTYYE€HHIO HOBOTO 3HAHHUS, €ro
UHTEPIpPETANNH, TPEOOPA30BAHNIO U TIPUMEHEHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CHTYaIUsX.

K xonuy oOyuenust B 8 kiiacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUN:

® DACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyIa, XUMUUYECKUH

BJIEMEHT, MPOCTOE BEIECTBO, CIIO)KHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPO/HAs), BaJCHTHOCTh, OTHOCHUTEIbHAs aTOMHAash M MOJEKYJSIpHAs Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHas Macca, MaccoBas JOJs XHMHUYECKOTO
JJIEMEHTa B COEIWHEHHH, MOJISIPHBIA O0BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHULIATEILHOCTh, CTENIEHb OKUCIICHUS, XUMHUYECKas peakIys, Kiaccudukanus
pEaKIMii: peaKky COSANHEHHSI, PEAKIIH Pa3JIOKECHUS, PEAKIINN 3aMEICHUS, PEaKIIHN
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oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIHH, TeINIOBON 3((EKT peakuuu, sApo aToMa,
JJIEKTPOHHBIA CJIOM aTtoma, aromMHas opOuTanb, paguyC aToMa, XUMHUYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasi KOBAJIEHTHAs CBSA3b, MOHHASI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi J10JIsI BellleCTBa (MPOLIEHTHAs: KOHIIEHTPaIsl) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKHX HOHSITHUM W NIPUMEHATH 3TH
MOHATUS [IPU ONMCAHUM BEIIECTB U UX MPEBPAICHUN;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHKY JMJISi COCTaBICHHS (OPMYT BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPUHAMJIEKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! U MOHHAs) B HEOPTraHUYECKUX COCTUHEHHUSIX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
[OHMMAHUE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XHMHYECKUX 3JEMEHTOB OT MX
nosnoxenuss B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJIpo;

® ONUCHIBATb U XapakTepu3oBaTh TaOMMuHyl ¢opmy [lepuonudeckoil cuUCTEMBI
XUMHYECKHX JJIEMEHTOB: pa3linyaTh MOHATUS «rJaBHas moarpymma (A-rpymma)» u
«mmobounass moarpynna (b-rpymma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3Ha4YeHusI, KOTOpble UMeroTcs B Tabnune «llepuoanueckas cucreMa XMMHUECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMM CTPOCHMS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsj sApa, o0llee YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CIIOSIM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMHYECKHE
peakiuu (10 YHCIy U COCTaBy YYacTBYIOIIMX B PEAKIMH BEILIECTB, MO TEMJIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIECTB Pa3TUYHBIX
KJIaCCOB, NOATBEpP)KJas ONUCAaHUE IpUMEpaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIHil;

® [IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX Ka4ECTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NMPOTEKAHUSI XUMUYECKHUX MIPEBPAILIEHUH B Pa3IMUHbIX YCIOBUSIX;

®  BBIYNCIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIEMEeHTa 10 (hopMyJsie COeTMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOIUTH PACUYETHI 0 YPAaBHEHUIO XMMHUECKON peaklny;

® [IPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON ACSITEIBHOCTH — aHAJIW3 U CUHTES,
CpaBHEHHE, 0000IIeHHE, CUCTEeMAaTH3aIHI0, KIacCU(UKALMIO, BBIBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€H — JIJII M3Y4YEHUS CBOMCTB BEIIECTB U XMMHUYECKUX PEaKIIHM,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOZEHHE,  HM3MEpEeHHe,
MOJIEJTMPOBAHUE, SKCTIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

e CleloBaTh IMpaBUJaM TOJb30BAaHUS XMMHUYECKOH TmoOCyIod M J1aGOpaTOpHBIM
00OpyJIOBaHUEM, a TaKXke MpaBWIaM OOpallleHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIHUSMHU IO BBIMOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHIO
U coOMpaHuIO ra3000pa3HBIX BEHIECTB (BOJOPOJA U KHUCIOpPOJA), MPHUTOTOBICHUIO
pPacTBOpPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOIO BELIECTBA, MNIAHUPOBATH
U IIPOBOAMTH XMMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIENOYEH U
KHCJIOT C TIOMOIIIBI0 HHIMKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHXK U IPyTHUE).

K xonuy oOyuenus B 9 kJjacce mpeIMETHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxatb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

13



pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHATHUN: XUMUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IIPOCTOE BEIECTBO, CI0KHOE BEIECTBO, BAJICHTHOCTD,
AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCIICHUS, XUMHUYECKas pPEeaklMs, XUMHUYecKas
CBSI3b, TEIUIOBOU 3((EKT peakinu, MOJIb, MOJISIPHBIH 00BEM, PacTBOP, HIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOrO OOMEHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBECHE, OOpaTUMble U HeoOpaTUMblE pEaKLuHy,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHMCJICHME M BOCCTaHOBJIEHHE, AJJIOTPONMs, aM(OTEepHOCTb, XHMHYECKas CBS3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYECKas), KPUCTAJUIMUECKas pEIIETKA, KOpPPO3Us
METAJIJIOB, CIUIABBI, CKOPOCTb XHMMHMYECKOM PEAaKUUH, NPENeNIbHO JOIyCTHUMas
koHueHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATUH M IPUMEHATH 3TU
IIOHSTHS ITPU OIIMCAHUM BEILECTB U UX IPEBPAILCHUN;

UCTIOJIb30BaTh XUMHUECKYI0O CHMBOJHMKY JJISi COCTaBIeHHMS (OpMYT BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCIECHHUS XUMHUYECKMX JJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, NMPUHAIJIEKHOCTb BEUIECTB K ONPEIACIEHHOMY
KJIaccy coelMHEeHH 1Mo (opmynam, BHI XMUMHUYECKOH CBSI3M (KOBaJCHTHAas, MOHHA,
METaJUINYecKas) B HEOPraHMYECKUX COEJUHEHUSAX, 3apsil HMOHAa IO XHMHUYECKOH
dopMyiie, XxapakTep Cpelbl B BOJHBIX PACTBOpPaxX HEOPraHWYECKUX COEIMHEHHH, TUI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BELIECTBA;

packpeiBaTh cmbica llepuoanyeckoro 3akona [[. . MenaeneeBa u 1€eMOHCTPUPOBATH
€ro TIOHUMAaHHE: OMHCHIBATH U XapaKTepu3oBaTh Tabnuunyo ¢opmy [lepronndeckoit
CHUCTEMBbl XMMMYECKHX OHJIEMEHTOB: pa3ivuaTh IMOHATHUS «IJ1aBHas noarpymma (A-
rpynna)» u «mnobounas noarpynmna (b-rpynma)», manele u OoJbLIME MEPUOJIBI,
COOTHOCUTb 0003Hau€HMs, KOTOpble HUMEIOTCd B IEpUOAMYECKOM Talnuue, C
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsiz s7pa, oolIee YUCiIo JIEKTPOHOB M PacHpee/ieHHe UX M0 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0OIIKME 3aKOHOMEPHOCTM B HW3MEHEHHWU CBOWCTB D3JEMEHTOB U HX
COEIMHEHUI B IpeJeNax MaJbIX MEPUOIOB U TJIABHBIX NOATPYNI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (M0 YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHENW OKUCIIEHNS XUMUUECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) o0OLIMEe U crHeuuduyeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPXK/1as ONUCAHUE TPUMEPAMU MOJIEKYIJISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUii;

COCTaBJIAITh YPABHEHUS DJIEKTPOIMTHUECKON TUCCOLMALMU KUCIIOT, HIEJIOUEl U COJIEH,
MIOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS pPEeaKIMi HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
MOATBEPXKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBA3M MEXAY BEIECTBAMU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOT0 OajlaHCa ITHX PeaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXXHOCTHU
MPOTEKaHUS XMMHUYECKUX MPEBPAIlEHUH B pa3InYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPaBHEHUIO XUMHUYECKOMN peakiuu;
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coOnrofaTh TMpaBWia TMOJNB30BAHHUS XMMHUYECKOW TMOCYIOoW ©  1abOpaTOpHBIM
o0opy/soBaHuEM, a TakKe IMpaBuia OOpallleHUs C BEIIeCTBAMHU B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB IO TOTYYCHHUIO
1 cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAKa M YIJICKHUCIIOTO Ta3a);

IPOBOJIUTH PEAKLUH, TOATBEPIKIAIOIINE KAYEeCTBEHHBI COCTAaB Pa3IMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM HyTEM XJIOpUA-, OpoMuia-, wmoamn-, kapOonar-, ¢ocdar-,
CWJIMKaT-, Ccynb(dar-, TUIPOKCHI-UOHBI, KATHOHbI AMMOHHS M HOHBI H3y4YEHHBIX
METAJUIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BEUIECTB;
IPUMEHSTh OCHOBHBIC ONEpAIUU MBICIUTEIBLHON NEATEIbHOCTH — aHAllU3 U CHUHTE3,
CpaBHEHME, 0000IleHne, CHCTEeMAaTHU3allhi0, BBIABICHUE MPUUYUHHO-CIEACTBEHHBIX
CBSI3€M — JUIsl M3YYEHHUS CBOMCTB BEUIECTB M XHMHYECKHX PEAKLHI, €CTECTBEHHO-
Hay4yHble METOJbl I[O3HAHUS — HaONIOJEHUWE, W3MEPEHUEe, MOJCIMPOBAHUE,
HKCIEPUMEHT (peanbHbINl U MBICICHHBI).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoandecTBo yacoB
Ne HaumeHoBanue pa3aejaoB U TeM MPOrpaMMbl 1eKTpOHNLIE (LH(pPOBHLIE)
/o p porp Beero Konrtpoasnbie IpakTHyeckne 06pazoBaTeabHBIE pecypebl
padoTsI padoThI
Paszgea 1. [lepBoHayaibHble XUMHUYECKHUE TOHATHUS
Xumus — BakHasg 00J1aCTh €CTECTBO3HAHUA U
1.1 N 5 2 https://m.edsoo.ru/7f41837c
IIPAKTUYECKOMN JACSITEILHOCTH YEI0BEKa
1.2 BemmecTBa 1 XUMHYECKHE pEAKITUN 15 1 0 https://m.edsoo.ru/7f41837c
Hroro no pazneny 20 1 2

Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

2.1 Boznyx. Kucnopon. [Torsitue 06 okcugax 6 1 https://m.edsoo.ru/7f41837c

2.2 Bogopoa. IlonsTue o KucaoTax 1 comsix 8 1 https://m.edsoo.ru/7f41837c

2.3 Bopna. PactBopsl. [TonsiTHe 06 0cHOBaHMSX 5 1 1 https://m.edsoo.ru/7f41837c

2.4 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COSUHEHUN 11 1 1 https://m.edsoo.ru/7f41837c
Uroro 1o pasneny 30 2 4

Pazpnen 3. llepnoanyeckuii 3axkon u [lepuoguyeckas cucrema xumnueckux 3jaeMeHToB /I. . MenneseeBa. CTpoeHne aToMOB. XHMHYECKast
cBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIEC PeaKIIUH

3.1 [Tepuonnueckuii 3akoH u [lepuonnueckas cucrema 7 https://m.edsoo.ru/7f41837c

3.2 Xumnueckasi cBsi3b. OKUCIUTENbHO- 8 1 https://m.edsoo.ru/7f41837c
Hroro no pazaeny 15 1 https://m.edsoo.ru/7f41837c
PeszepBHoe Bpems 3 https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 6
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9 KJIACC

e KonuyecTBo yacoB DJIeKTPOHHBIE
i HaunmeHoBaHue pa3ae/ioB U TeM NPOrPAMMBI Beero  Komrponsmsie | TIpaxrisecine o [f:;aoq;gt;le;;;)ezue
padoThI padoThI pecypes
Pa3jen 1. BemecTBO M XUMHYeCKME PeaKINU
1.1 [ToBTOpEHHe 1 yrayOieHHe 3HAaHUI OCHOBHBIX Pa3zesioB Kypca 8 Kiacca 5 1 https://m.edso00.ru/7f41a636
1.2 OCHOBHbBIC 3aKOHOMEPHOCTH XUMUYECKUX PEAKIIUI 4 https://m.edso00.ru/7f41a636
1.3 DNEKTPOIUTHYCCKAs TUCCOIMAINsL. XUMHUYECKUE PEaKIU B PACTBOPaxX 8 1 1 https://m.edso00.ru/7f41a636
Hrtoro o pazneny 17
Pa3nen 2. HemeTanbl M MX coeTUHEHUsI
2.1 OOGimas xapakTepucTuKa XumMudeckux 3aeMeHToB VIIA-rpymrmsl. ['agoreHst 4 1 https://m.edso0.ru/7f41a636
29 OO0mas xapakTepucTiKa XUuMIdecknx 31emMeHToB VIA-rpynmer. Cepa u eé 6 hitps://m.edso0.ru/7f41a636
COCAMHEHHUSI
23 OO1mias xapaKTepuCTHKa XUMUYECKUX d5ieMeHToB V A-rpymnisl. A30T, hocdop u 7 1 https://m.eds00.ru/7f41a636
UX COCTMHCHUS
24 I?piuhi?;; galfiingg;;?; ;I(HI/IMI/ILIGCKI/IX anemenToB IVA-rpynmsl. Yriepon u 8 1 5 hitps://m.edso0.ru/7f41a636
HUroro no paszuery 25
Pa3nen 3. MeTa/uIbI M HX COCIMHEHHSA
3.1 OOGI1ue CBOMCTBA METAIIIIOB 4 https://m.edso00.ru/7f41a636
3.2 Baxxueliye METaJIbI U UX COEIUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Hroro no pasaeiny 20
Pasznen 4. Xumus u oKpyzkamomas cpeaa
4.1 ‘ BemecTBa 1 MaTepuabl B )KU3HU YeIOBEKa 3 ‘ https://m.edsoo.ru/7f41a636
Hroro no pasaeny 3
PesepBHOE Bpemst 3 \ https://m.edso00.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7 ‘
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INIOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
Ne KosauuyecTBo yacos JlaTa JuekTpoHHbIE HUGPOBHIE
/i Tema ypoxa Beero  KoHTpoibublie  TMpaktmueckue H3yueHusT odpasoBaTesbHbIE
pa6oThl padoTsI pecypcsl

[Ipenmer xumuu. Ponp K ka. T

1 pedl OJIb XHMIH B AKHSHIT HCJ0BeKd. 1ea i 1 https://m.edsoo.ru/ff0d210c
BELIECTBA

2 [TonsiTue 0 MeTOAaX MO3HAHKS B XUMHH 1 https://m.edsoo.ru/ff0d227e
[TpakTrueckas padota Ne 1 «IIpaBuiia paboThl B J1abOpaTopuu u

3 pat p N p p patop 1 1 https://m.edsoo.ru/ff0d23dc
npuémbl 00pamieHus ¢ 1abopaTOPHBIM 000PYIOBAHHUEM

4 UucTtsie BemecTBa u cMecu. CriocoObl pa3ziesieHus: cMecei 1 https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padora No 7

5 p p . Ne 2 «Pasnenenue cmeceii (sa npumepe 1 1 https://m.edsoo.ru/ff0d28c8
OYHUCTKHU IIOBApPEHHOW COJIN)»

6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a6c
XUMHYECKHUE IJIEMEHTHI. 3Ha

7 COKHE IEME 3HaKu (CHMBOIIBI) XMMHYCCKIX 1 https://m.edsoo.ru/ff0d2be8
DJIEMEHTOB

8 [IpocTeie U ClOXKHBIE BEIECTBA https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHUE https://m.edso0.ru/ff0d2d50
3aKOoH MOCTOSTHCTBA COCTaBa B TB. X .

10 a Betiiec MMIYECKa popmyIa 1 https://m.edsoo.ru/ffod2eae
BaneHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB
OTHOCHUTENbHAS aTOMHAS M . OtH

11 acca. OTHOCHTENbHAS MOJICKYIAPHAA 1 https://m.edsoo.ru/ff0d323c
macca

12 MaccoBas 1015 XUMHYECKOTO 3JIEMEHTa B COEIUHECHUN 1 https://m.edsoo.ru/ff0d350c

13 KomnuectBo BemectBa. Moiss. Mossipaast Macca 1 https://m.edsoo.ru/ff0d5230

14 Qu3uYeCKre U XMMUUECKHE sBIeHUA. XUMHUYECKasl PEaKIus 1 https://m.edsoo.ru/ff0d37fa

15 IIpu3Haky U ycinoBuUs MPOTEKAHUS XUMUYECKUX PEAKLUN 1 https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpAaHEHHS MACChI BEIIECTB. XMMHUYECKHE YPaBHEHUS 1 https://m.edsoo.ru/ff0d3b88

18



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

Brrancnenus KOJIMYCCTBA, MAaCChI BEUICCTBA 110 YPABHCHUAM

17 . 1 https://m.edsoo.ru/ffod5708
XUMHYECKHUX PEaKIIHiA
K K K KLU

18 naccuuKaIus XUMAYECKUX peakinuii (COeTMHECHNUS, 1 httos://m.edsoo.ru/ff0d3f34
pasoKeHus1, 3aMeIeHUsI, 0OOMEHA)
M. B. JIoMOHOCOB — y4€HBIii- .

19 COB = YUCHBIHIHIHIIONEAHCT Obobmenne n 1 https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3all1s 3HAHUU
K o] «B

20 oHTpoJsbHas padoTa Nel o Teme «BemecTBa 1 XUMHYECKHE 1 https://m.edsoo.ru/ff0d4290
peaxKum»
Bos —cC . . —

21 IyX Mmech ra3oB. CoctaB Bo3ayxa. Kucnopon — snemeHT 1 httos://m.edsoo.ru/ffod44ge
u npocToe Beniectso. O30H
duznueck i

29 Me U XUMUYECKHE CBOMCTBA KUCIOpoa (peaKuu 1 httos://m.edsoo.ru/f0d4614
okucieHus, ropenue). [lonstue 06 okcugax
Crnioco0rl nostyue

23 AydCHH KHCIIOPOJIA B 1a00paTOpHi 1 1 https://m.edsoo.ru/ff0d497a
MPOMBIIIIEHHOCTH. [IpuMenenmne kuciopoaa
TemnoBoit 3 PexT XuMudeckol peakiuu, MOHsITHE O

24 TEPMOXMMHUYCCKOM YPaBHECHUH, DK30- U DHIOTCPMHUICCKHUX 1 https://m.edso0.ru/ff0d4790
peaxKuusax
Tonmuso (HedTh .

25 © O (HEQTS, yTOM, U METaH). 3aTpA3HEHHE BOAYXa, 1 https://m.edsoo.ru/ff0d4c4a
CIOCOOBI €T0 MPETOTBPAIICHHS
[Ipa 0 1T

26 pakTuyeckas pabora Ne 3 1o Teme «llomyyenue u coOupanue 1 htts://m.edsoo.ru/f0d4ae?
KHCJIOPO/JIa, U3YYEHHE €r0 CBOMCTBY»
Bonopon — anemen ocC .H

27 FOPOaL T HTPOCTOC BEIIECTRO. HAXOAUICHHIC B 1 https://m.edso0.ru/ff0d4ddo
IIpUpoIe
Du3nYecKue u X i .

28 3MYECKHE U XUMHYECKUE CBOMCTBA Bogopoaa. [Ipumenenmne 1 httos://m.edsoo.ru/f0d4ddo
BOZOpOJA

29 [TonsiTHE O KMCTOTAX U COJAX 1 https://m.edsoo.ru/ff0d50d2

30 CriocoOblI 1osryueHust BOAOPOia B J1aOOpaTOpuu 1 https://m.edsoo.ru/ff0d4ddo
IT 04 11

31 pakTuyeckas padora N 1o Teme «llonyyenue u coOupanue 1 htts://m.edsoo.ru/f0dAfA2
BOJOPOJa, U3YYEHHE E€I0 CBOMCTB

32 Mounsipabiit 00BEM razoB. 3akoH ABorajpo 1 https://m.edsoo.ru/ff0d542e

33 Brruncnenus o0b€Ma, KOTMUECTBA BEIIECTBA ra3a MO €ro 1 https://m.edsoo.ru/ff0d55a0
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M3BECTHOMY KOJIMUYECTBY BEILIECTBA MIIH 00BEMY

Brruncienus o05EMOB ra3oB MO YPaBHCHHIO PCaKIIUH HAa OCHOBC

34 . . 1 https://m.edsoo.ru/ffod5708
3aKOHa 00BEMHBIX OTHOIIICHUH Ta30B

35 dusnueckre 1 XUMHUIECKUE CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [ToHsiTre 00 MHAMKATOPAX 1 https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbilieHHbIE 1 HEHACHIIIIEHHBIE

37 A p p Hl = 1 https://m.edsoo.ru/ffod5b40
pacTtBopbl. MaccoBas J10J1s1 BEIIECTBA B PaCTBOPE
[IpakTuueckas pabora Ne 5 no reme «lIpurorosienue pacTBopoB

38 p Kt p - . PHI p p 1 https://m.edsoo.ru/ff0d5eba
C OTpeneIEHHOM MacCOBOM JI0JIeH paCTBOPEHHOTO BEIIECTBAY

39 KonTponbnas padota Ne2 no teme «Kucnopozn. Bonopoa. Boga» 1 https://m.edsoo.ru/ff0d6342

40 Oxcuapl: cocTaB, KIacCH(pUKAIHsI, HOMEHKIIAaTypa 1 https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XuMHU4YeCKUEe CBOMCTBA KUCIOTHBIX, OCHOBHBIX U

41 Y1 ’ 1 https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB

42 OcHOBaHMS: COCTaB, KJIACCHU(PHUKAIHS, HOMEHKIATypa 1 https://m.edsoo.ru/ffod67ca

43 [TonydyeHue u XuMHUYECKHE CBOMCTBA OCHOBAHUM 1 https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocta, kinaccudukaius, HOMEHKIATypa 1 https://m.edsoo.ru/ffodfee2

45 [Tonyyenue u XUMHUYECKUE CBOMCTBA KUCIIOT 1 https://m.edsoo.ru/ffOdfee2

16 Conu (cpennue): HOMEHKIIATypa, CIIOCOOBI MOTyYeHUS, 1 https://m.eds00.ru/00ad947
XUMHUYECKHUE CBOKCTBA 4
[TpakTuueckas padota Ne 6. Pemenne skcriepuMeHTaIbHBIX httos//m.ed 100ad9b7

47 3a1a4 o TeMe «OCHOBHBIE KIJIACChl HEOPTaHUYECKUX 1 c 0s.1/m.eas00.ruoma
COCIMHEHUI» -

48 ['eneTnueckas cBsI3b MEKy KJIaCCAMU HEOPTAHUYECKUX 1 https://m.edsoo.ru/00ad9a5
COEIMHEHUI 0

49 O06001IeH e U crucTeMaTU3alus 3HaHU! 1 gttps://m.edsoo.ru/OOad9cb

50 KonTponbnas padota Ne3 no teme "OCHOBHBIE KJIaCChI 1 https://m.edso0.ru/00ad9el
HEOPraHMYECKUX COCTUHEHUN" a
[TepBbie MOMBITKY KIaCCU(PUKAITUN XUMHUIECKUX dJIEMEHTOB.

51 P uran 1 https://m.edsoo.ru/00ad9ffa

Ilonstue o rpymmnax CXOoAaHbIX 3JICMCHTOB
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH U HepnonnquKaﬂ CUCTEMA XUMHUYCCKHUX

https://m.edsoo.ru/00ada52

52 1
anemenToB JI. 1. Menaeneena c
53 TlepHOJIBI, FPYTIITBI, TIOATPYITEI 1 Ettps://m.edsoo.ru/OOada52
54 Ctpoenue atomoB. CocTaB aTOMHBIX sijiep. MI30Tomnsr 1 gttps:/lm.edsoo.ru/OOada34
55 CtpoeHue 2JIeKTPOHHBIX 000JI04€K aTOMOB JIEMEHTOB 1 https://m.edsoo.ru/00ada6b
ITepuonnueckoii cucremst 1. 1. Menneneena c
56 XapakTepuCTUKa XMMUYECKOT0 3JIEMEHTA 110 €T0 I0JIOKEHUIO B 1 https://m.edsoo.ru/00ada82
[Tepuonuueckoii cucreme JI. . Menaeneena 4
57 3nauenue [lepuoauyeckoro 3akoHa ajisi pa3BUTHS HAYKH U 1 https://m.edsoo.ru/00ada96
npaktuku. J[. 1. MenneneeB — y4€Hblil, e1aror U rpakJjaHuH e
https://m.edsoo.ru/00adaab
58 DNEeKTPOOTPULIATETLHOCTh ATOMOB XUMHUUYECKHUX JIEMEHTOB 1 8
59 HNonnas xumuyeckas CBs3b 1 Zttps://m.edsoo.ru/OOadac3
https://m.edsoo.ru/00adaab
60 KoBasieHTHast moJisipHast XMMUYECKasi CBSI3b 1 8
https://m.edsoo.ru/00adaab
61 KoBasieHTHast HEMomsipHAsk XUMUYECKasi CBSI3b 1 9
62 o —— 1 gttps://m.edsoo.ru/OOadan
https://m.edso00.ru/00adb07
63 OKHUCINTENFHO-BOCCTAHOBUTENILHBIC PEAKIIUT 1 6
64 OxkucnIuTenu U BOCCTAHOBUTENH 1 gttps://m.edsoo.ru/OOadb07
65 KontponsHas padora Ne4 o teme «CtpoeHue aroma. 1 https://m.edsoo.ru/00adb48
XuMHu4ecKas CBSI3b) 6
66 PesepBHEIit ypok. O000IICHHE U CHCTEMATHU3AIHS 3HAHHHA 1 Qttps://m.edsoo.ru/OOadb33
67 PesepBHeIil ypok. O6001IeHNE U CHCTeMAaTHU3alHs 3HAHUHA 1 gttps://m.edsoo.ru/OOadgcb
68 PesepBHEIi ypok. O000IICHHE U CHCTEMATH3AIHS 3HAHHHA 1 https://m.edsoo0.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC
KosnnyectBo yacos

Ne JlaTa
Tema OKa DJIeKTPOHHbIE U(PPOBBIE
n/n yp Beero | NOHTPOubHbIE | TlpaKTieckue M3YYEHHSI  00pasoBaTe/bHbIE PeCypChI
padoThI padoThI

Ilepnomnueckuii 3axkoH. Ilepuoaudeckas cucteMa XUMHUIECKUX

1 PHO PHOA 1 https://m.edsoo.ru/00adb59e
anemenToB JI. 1. MenaeneeBa
3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB XUMUYECKHUX 3JIEMEHTOB

2 p 1 https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOJOB

3 Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX BEIIECTB 1 https://m.edsoo.ru/00adb7e2

4 Bubl XUMHUYECKOU CBSA3HM U TUIIBI KPUCTAJIIMYECKUX PEIIETOK 1 https://m.edsoo.ru/00adbac6

5 Kontponsnas padora Nel o teme «IloBropenue u yrimyOienue 3HaHUN 1 1
OCHOBHBIX Pa3/eJIoB Kypca 8 Kiacca»

6 Knaccugukanus XuMIYecKuX peakinuii 1o pa3IMaHbIM IpU3HAKaM 1 https://m.edsoo.ru/00adbch0
ITonstue o ckopocTu XxuMHuueckou peakuu. IloHaTHe 0 TOMOTr€HHBIX U

7 p peakn 1 https://m.edso0.ru/00adbe9a
TFEeTEPOTCHHBIX PEAKIIHSIX
[ToHsiTHE O XMMUYECKOM paBHOBECHHU. PaKTOPHI, BIUSIONIME HA

8 CKOpPOCTb XMMHYECKON PEAKIUU U MOJI0KEHUE XUMUUECKOTO 1 https://m.edsoo.ru/00adc28¢
paBHOBECHS

9 OKHUCIINTEIHFHO-BOCCTAHOBUTEIHHBIE peakouu 1 https://m.edsoo.ru/00adcade
Teopus snexTpoauTrdeckoit nuccoruanu. CUIbHEIE U cl1a0ble

10 P p A el 1 https://m.edso00.ru/00adcd68
BJIEKTPOIUTHI

11 HonHble ypaBHEHUS peakLUi 1 https://m.edso0.ru/00add448
XHUMHAYECKHE CBOMCTBA KUCIIOT U OCHOBAHUII B CBETE IIPEICTABIEHUI 00

12 _ pea 1 https://m.edsoo.ru/00add5d8
BIEKTPOIUTAYECKON AUCCOIUALINHI
XUMHYECKIE CBOMCTBA COJIEH B CBETE IIPEACTABIEHUNA 00

13 V pen 1 https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON AUCCOLMALINI

14 [TonsTHE O THIpOIU3E CONEN 1 https://m.edsoo.ru/00add9d4

15 O000111eHIE U CUCTEMATH3aUs 3HAHUI 1 https://m.edsoo.ru/00addd12
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12

16 [TpakTrueckas padota Ne 1. «Pemenne sKCriepuMEHTATBHBIX 337129 1 https://m.edsoo.ru/00addbfa
KonTtponsHasg padora Ne2 110 TeMe «DIIEKTPOIATHYECKAS TUCCOL[AALIASL.

17 p p p A Tar, 1 https://m.edsoo.ru/00addec0
XHUMHYECKHE PEAKIIUU B PACTBOPAX)»
OO01as xapakTepuCTUKA TaJIOTEHOB. XUMHUUYECKHAE CBOIICTBA HA IIPUMEDPE

18 m P P p P 1 https://m.edsoo.ru/00addfe2
xJjiopa
Xioposogopoa. CongHast KUCIIOTa, XUMUYECKUE CBOICTBA, IIOIYUCHHE

19 POBOZOPOA > ’ yi ’ 1 https://m.eds00.ru/00ade104
MIPUMEHCHHE
IIpaxTrueckas padora Ne 2 o reme «[lonydyeHne conIHON KUCIOTHI

20 P N p\, ¥ ’ 1 https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Brraucienus mo ypaBHEHUSIM XUMUYECKUX PEAKIINM, €CIINM OIUH U3

21 M PeaKHyH, A 1 https://m.edso0.ru/00ade488
peareHToB J1aH B H30bITKE

22 OOm1ast xapakrepucTrka 31eMeHToB VIA-rpymisr 1 https://m.edsoo.ru/00ade64a
AjsutorponHsie Moaudukanuu cepbl. HaxoxneHue cepsl U eé

23 P N Anduxan P . & P 1 https://m.edso0.ru/00ade64a
COCIMHEHHI B MpUpOoie. XUMHUYECKUE CBOMCTBA CEPhI

24 CepoBonopo/i, cTpoeHHe, GU3HYSCKUE U XUMUISCKUE CBOKCTBA 1 https://m.edsoo.ru/00ade802
Oxcunsl cepel. CepHas KUCI0Ta, (pU3nyecKre 1 XUMUYECKUE CBOIICTBA

25 a P p - ¢ i 1 https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHYECKUE PEAKIUH, JIKAITUE B OCHOBE MPOMBIIIIEHHOTO CIToco0a

26 MOJIYYEHUS] CEPHOU KUCIOThI. XUMUYECKOE 3arps3HEHNE OKPYKaOIIen 1 https://m.edsoo.ru/00adec8a
CpeJibl COCTMHEHUSIMU CEPBI

27 Brruucnenne MaccoBoii 1011 BBIXOAA MPOAYKTA PEAKIINU 1 https://m.edsoo.ru/00adec8a
OO01mas xapakTepUCTUKA 371eMeHTOB VA-rpynmsl. A30T

28 m P P pyn ’ - 1 https://m.edsoo.ru/00adeea6
pacmipocTpaHeHHe B pupoje, Gu3ndeckre U XMMHIECKHUe CBOMCTBA
AMMUak, ero ¢hU3NUECKUE U XUMHUYECKUE CBOUCTBA, ITOJIyYEeHUE U

29 ’ b > ya 1 https://m.edso00.ru/00adf004
MIPUMEHEHHE
ITpaktrueckas padora Ne 3 o treme «l[lonyueHne aMMHuaka, U3ydeHue

30 P - p ya » M3y 1 https://m.edso00.ru/00adf180
€ro CBOMCTB)

31 A30THAas KUCoTa, €€ (PU3nUecKue 1 XUMUYECKHE CBOWCTBA 1 https://m.edso0.ru/00adf306
Hcnonp3oBanne HUTPATOB U COJIEH aMMOHUS B KAU€CTBE MUHEPATbHBIX

32 ynoopenuit. XuMuueckoe 3arpsi3sHeHUE OKPYKAIOIIEH CpeIbl 1 https://m.edso0.ru/00adf518

COCIUMHCHUAMHU a30Ta
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https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

docdop. Oxcun pochopa (V) u hochopnas kucinora, puzndeckue u

33 2 1 https://m.edsoo.ru/00adf68a
XUMHYECKHUE CBOICTBA, MOJIyICHUE
Hcnons3oBanne pocharoB B KauecTBE MUHEPAIBLHBIX YIOOPEHUH.

34 bocd . p yAoOp 1 https://m.edsoo.ru/00adfc20
3arpsi3HEHUE TPUPOAHOM cpebl hochaTtamu
Vruepon, pacipocTpaHeHue B IIpupoie, prusnyeckrue 1 XUMUUECKHUE

35 o POZ, pacrpoctp pupoze, b 1 https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxcunpl yriepoaa, ux Gu3nyecKue 1 XUMHUYECKHUE CBOMCTBA.

36 JbL YIIICpOAa, b 1 https://m.edsoo.ru/00adfebe
DKoJIOrn4YecKre IpooIeMbl, CBA3aHHbIE ¢ OKCHI0M yriaeposa (1V)

37 VrobHasa KUCI0Ta U €€ COIH 1 https://m.eds00.ru/00ae006¢
IIpakTuueckas padora Ne 4 o teme "lIlonyueHne yriekucioro rasa.

38 p p ,},]q yr 1 https:/m.edso0.ru/00ae027e
KauecTBeHHas peaknus Ha KapOoOHAT-HOH
ITepBoHavanbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O

39 P p m 1 https://m.eds00.ru/00ae054¢e
COEIMHEHUSIX yriepoa

40 KpemHuwii u ero coequHeHus 1 https://m.edsoo.ru/00ae080a
ITpakTueckas padora Ne 5. PemieHue skcriepuMeHTAILHEBIX 3a4a4 110

41 P . p p A 1 https://m.edsoo.ru/00ae0bf2
TeMme «BakHelme HeMeTaJUIbI U UX COECIUHEHUS
KonrponsHas padora Ne3 o teme «BaxxHeHIne HeMeTauIbl 1 UX

42 p p 1 https://m.edsoo.ru/00ae0el18
COEIUHEHUD)
OO01mmas XxapakTeprucTHKa XUMUIECKIX DJIIEMEHTOB — METAJUIOB.

43 MerTannndeckast CBsI3b U METAJUIMUECKasi KPUCTAIIITMYECKasl pelIéTKa. 1 https://m.edso00.ru/00ae103e
dusnueckue cBONUCTBA METAILIOB
XHUMHAYECKHE CBOMCTBA METAJIIIOB. DIIEKTPOXUMUUECKUH DS

44 N p PAA 1 https://m.eds00.ru/00ae1156
HaIPSDKCHUH METAIIIIOB
O6mwme croco6s! mosrydeHust MetamuioB. CruiaBbl. Beraucienus mo

45 YpaBHEHUSIM XUMHYECKHUX PEAKIIHi, €CIM OJMH U3 PEareHTOB COAEPIKUT 1 https://m.edso00.ru/00ae1156
MIPUMECH

46 [TonsiTHE 0 KOPPO3UM METAIIOB 1 https://m.eds0o.ru/00ae1278

47 [Ilenounble MeTAILITBI 1 https://m.edsoo.ru/00ae14b2

48 OxcuIbl U TUIPOKCHIBI HATPHSI U KaTUsl 1 https://m.edso0.ru/00ae14b2

49 [I{emouHo3eMeNbHBIC METAJIIBI — KATBIIMM U MarHUN 1 https://m.edsoo.ru/00ae15e8
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https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
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https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

50 Baxueiine coefMHEHUS KaJIbLIU 1 https://m.edso0.ru/00ae15e8
51 O060011IeHre U CUCTEMAaTU3aIUs 3HAHHIA 1
52 XKécTrocTb BOJBI U cIOCOOBI €€ yCTpaHEHHS 1 https:/m.eds00.ru/00ae1886
53 HpaKTI/I‘-IeCK"aH pabota Ne 6 o Teme "JKECTKOCTH BOABI M METOBI €€ 1 hitps://m.edsoo.ru/00ae1acs
YCTpaHCHHS
54 AmomMuHui 1 https://m.edso0.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA M THIPOKCHIA 1 https:/m.eds00.ru/00ae1c64
56 Keneszo 1 https://m.edso0.ru/00ae1d86
57 Oxcuipl, ruapokcuabl 1 conu xenesa (11) u sxenesa (11) 1 https:/m.edsoo.ru/00ae35e6
58 O06o001IeHrEe U CUCTEMAaTU3all|sl 3HAHHIMA 1
59 HpaKTquCKag paborta Ne 7. PelmieHne SKCIepUMEHTAIIbHBIX 3a7a4 110 1 https:/fm.edsoo.ru/00as3de8
TeMe «BakHelIe MeTauIbl U UX COCIUHCHUS
Brruncnenus mo ypaBHEHUSIM XUMHUYECKUAX PEAKIUN, €CITU OJIMH U3
60 pEareHTOB JIaH B U30BITKE WIIA COACPKUT IIPUMECH. Bhraucienus 1 https://m.edso0.ru/00ae1750
MacCOBOM JIOJTM BBIXOJIa TIPOTYKTa PEAKIIHH
61 O060011IeHrEe U CUCTEMAaTU3all|sl 3HAHHIMA 1
62 KonTponbnas padota Ne4 mo teme «BaxxHeile MeTalbl U UX 1
COCIMHECHH S
63 BemecTBa 1 MaTepuansl B MOBCEAHEBHOMN )KU3HU UeIOBEKa 1 https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpA3HEHNE OKPYKAIOIIEH Cpebl 1 https://m.eds00.ru/00ae4270
65 Ponb x¥Muu B pelIeHuH 3K0JI0rHYECKUX MpoliemM 1 https://m.edsoo.ru/00ae4270
66 PesepBHEIit ypok. O000IICHHE U CHCTEMATHU3AIHS 3HAHHA 1 https://m.edso00.ru/00ae0d0a
67 PesepBHbIit ypok. O6001IeHNE U CHCTeMAaTHU3alHs 3HAHUHA 1 https://m.edsoo.ru/00adb33c
68 PesepBHEIit ypok. O000IICHNE U CHCTEMAaTH3alNs 3HAHUIA 1 https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLHECCAOBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

* Xumus, 8 wmace/ INabpuensa O.C., Octpoymo W.I'., CrnaakoB C.A., AKIHOHEpPHOE
obmectBo «M3narenscTBo «IIpocBerieHne)

* Xumus, 9 kmacc/ I'abpuenssa O.C., OctpoymoB W.I'., CimagkoB C.A., AKumoHEepHOE
obmectBo  «M3nmatenbctBO  «lIpocBemenue»tabmunpsl:  Ilepmoguueckas — cuctema

xuMudeckux snemeHtoB J[.M.MenzaeneeBa, Tabauia pacTBOPUMOCTH, SIEKTPOXUMHUUECKUI
PAI HANIPSKEHUSI METAJNIOB

METOJAUYECKHUE MATEPUAJIBI 1JI1S1 YYUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypOBEHb.
-Peammzanms-tpedoBanuii-OI'OC-0cHOBHOT0-00111er0-00pa30BaHHU.
-Meroanueckoe-mocodue-ms-yaurens. pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/https://uchi.ru/
https://www.yaklass.ru/
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