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1. IosicHuTe/IbHAA 3amHMCKa

1.1. HopMaTHBHO-TIPABOBbIe JOKYMEHTbI, HA OCHOBAHUM KOTOPBIX pa3padoTaHa
padouasi nporpamma

PabGouyast mporpamMmma no xuMuu papaboTaHa Ha OCHOBE:

1. ®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoi
Denepauumny.
2. IIpukaza Munuctepcta npocseiienus: Poccuiickoit @enepanuu ot 31.05.2021 Ne 287

«O06 yTBepkaeHHH (peaepanbHOTO TOCYAAPCTBEHHOTO OO0pa30BaTEIbHOIO CTaHIApTa OCHOBHOTO
o01rero oOpa3oBaHUs.

3. [Topsinka opraHu3anii ¥ OCYIIECTBJICHHS 00pa3oBAaTENbHON JESITEIBHOCTH TI0
OCHOBHBIM 00111€00pa30BaTeIbHBIM TporpaMmMaM — 00pa3oBaTeNbHBIM IIpOrpaMmMaM HaudajibHOTO
o0I11ero, OCHOBHOTO OOWIETO M CpegHero ooOmero o0pa3oBaHUs, YTBEPKACHHOTO MPHUKA30M
MunuctepctBa npocenieHus Poccuiickoit @enepanuu ot 22.03.2021 r. Ne 115.

4. [Tpuxa3za MunucrepcrBa npocsetienus Poccuiickoit @enepanuu ot 21.09.2022 Ne 858
«O0 yTBepxkaeHUH PerepalbHOTO MepeyHsl y4YeOHMKOB, AOMYIIEHHBIX K HCIOJb30BAHUIO MPU
peanu3any UMEIOIUX TOCyIapCTBEHHYIO aKKPEIUTAIMIO 00pa30BaTEbHBIX MPOTPaMM HAYaJIbHOTO
0011ero, OCHOBHOTO OOIIET0, CPEAHET0 OOIIEro 00pa30BaHMs OPraHU3ALMSIMH, OCYIIECTBISIIOIIMMHU
00pa3oBaTeNbHYI0 IeATEIbHOCTh U YCTAHOBICHUS MPEAETHLHOTO CPOKA UCIOIB30BAHUS NCKITIOYEHHBIX
Y4EOHUKOBY.

5. [Ipukaza MunuctepcrBa npocsenienus: Poccuiickoit @enepanuu ot 02.08.2022 Ne 653
«O0 yTBepKaAeHNH (PeepaabHOro NepevHs MEKTPOHHBIX 00pa30BaTENbHBIX PECYpPCOB, JOMYIICHHBIX
K HCIIOJIb30BAHUIO NP peaIU3allK UMEIOIUX FOCYyAapCTBEHHYIO aKKpEeAUTaui0 00pa3oBaTelbHbIX
MporpamMm Ha4aJIbHOT'O OOIIET0, OCHOBHOTO OOIIEro, CPeAHEro 00IIero 00pa3oBaHMs

6. [Tucema Munucrepcrba npocsenieHusa Poccuiickoit denepamuu ot 21.02.2023 Ne Ab-
800/03 «O06 obecnieueHNH yUeOHBIMH U3TAHUSIMID
7. [Tpukaza MunucrtepcTBa npocsemenus Poccuiickoit deneparuu ot 2 nekadbps 2022 r.

N 1053 O6 yrBepxnenuu [lopsiaka hopmupoBanus OenepaabHOTO MEpEeyHs Y4COHUKOB, JOMYIIEHHBIX
K UCIOJIb30BAHUIO MPHU peau3alii UMEIOIINUX TOCyJapCTBEHHYIO aKKpeIUTalui0 00pa30BaTeIbHBIX
MporpamMm Ha4aJIbHOT'O OOIIET0, OCHOBHOT'O OOIIIET0 U CpeAaHero odiiero oopa3oBaHus

8. Ilepeuns opraHu3anuii, OCYIIECTBIAIONIUX BBIMYCK Y4Y€OHBIX MOCOOM, KOTOpbIE
JIOTIYCKAlOTCS K HCIOJBb30BAaHUIO NPH pealu3alliid HMEIOIIMX TOCYJapCTBEHHYIO aKKpEAUTALUIO
0o0pa3oBaTeNbHBIX MPOTrPaMM HAYaJbHOrO OOIIEro, OCHOBHOI'O OOLIEro, CpexHero oOIIero
0o0pa3zoBaHMs, YTBEPXKICHHOTO TpUKa3oM MuHucTepcTBa 00pa3oBaHWs W Hayku Poccuiickoit
®enepanunn ot 09.06.2016Ne 699.

9. Canutapubix  mpaBun  CII 2.4.3648-20  «CaHUTapHO-3MTHIEMHOJIOTUYECKHE
TpeOOBaHUS K OpraHU3alusAM BOCIIMTaHUS U O0YUYEHHMS, OT/AbIXA U 03/I0POBIICHUS JETeH U MOJIOJECKI,
YTBEPKICHHBIX IOCTAHOBIEHUEM [JIaBHOIO TIOCYJapCTBEHHOI'O CaHUTAapHOro Bpaya Poccuiickoin
Ddenepanuu ot 28.09.2020 Ne 28 (manee — CIT 2.4.3648-20).

10. Canurapusix npaBui U HopM CanlluH 1.2.3685-21 «I'uruennueckne HOpMaTUBHI U
TpeboBaHuUs K obecredeHnto 0e3omacHoCcTH U (Win) OE3BPEIHOCTH /sl 4eloBeKa (PaKTOpoB Cpejibl
oOuTaHus», yrBepxaeHHbIX [locraHoBneHneM [ maBHOrO rocy1apcTBEHHOrO0 cCaHUTapHOTo Bpada P®
otr 28.01.2021 Ne 2 (nanee-Canllun 1.2.3685-21).

11. VYceraBa HOY «Yactnas mxona «B3max»

12. OcHOBHOI 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOTO obmiero obpazoBanus HOY
«Yacrraas mkona «B3max», npunaroi pemenueM Ilegarornueckoro copeta HOY «YactHas mikona
«B3max» (mporokoist Ne 1 ot 31.08.2023) n yTBepkaeHHON puKka3zom aupekropa ot 31.08.2023 Ne 2-
.

13. «Ilonoxxenust o Qopmax, MNEPUOAUYHOCTH M TOPAAKE TEKYLIEro KOHTPOJIS
YCIIEBAEMOCTH M NIPOMEKYTOUHOM aTTeCTAalluH, MOPSAKE NepeBoaa B cienyromuil kinacc B HOVY
«IIkona «B3max»», mpunsitoro pemenueMm Ilenarornueckoro coera HOVY «lllkoma «B3max»
(mpotoxou [Tenarornueckoro coBera oT 31.08.2023 r. Ne 1, mpukas ot 31.08.2023 r. Ne 2-]1).


https://docs.cntd.ru/document/352000942#65C0IR
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OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEAMETA «XUMMUS»

[Iporpamma Mo XMMHHM Ha ypOBHE OCHOBHOTO OOIIEr0 O0Opa30BaHMs COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTeiIbHON MPOrpaMMbl OCHOBHOI'O OOLIEro
oOpazoBanus, npeacraBieHHbIX B PI'OC 00O, a Takke Ha OCHOBE (eiepaIbHON paboyeil mporpaMmbl
BOCIIUTaHMS M C y4ETOM KOHLEMIIUHU ITPENoiaBaHusl ydeOHOro rpeameTa « XuMHsh» B 00pa3oBaTeIbHbIX
opranusanusax Poccuiickoit denepanuu.

IIporpamma o xuMuu Ja€t npeicTaBlIeHUe O LEesIX, O0el cTparerun 00y4eHusi, BOCIIUTaHUs
U pa3BUTHA OOYYaIOIIUXCS CPEICTBAMH Y4eOHOro TIpeAMeTa, YCTaHAaBIMBACT 005S3aTeNbHOE
IPEIMETHOE COAep KaHue, IIPeAyCMaTPUBAET paclpeieleHre ero 1o KjlaccaM U CTPYKTypUpPOBaHUE T10
pa3zernaM M TeMaM [porpamMmbl 1O XHWMHH, OIPENEISET KOJIMYECTBEHHBIE U KaueCTBEHHBIE
XapaKTEPUCTUKH COAEP)KaHUS, PEKOMEHIyEMYI0 IOCIEI0BATENIbHOCTh M3YUYECHUS XMUMUU C Y4ETOM
MEXIPEIMETHBIX M BHYTPH MPEIMETHBIX CBSI3€H, JIOTMKH Yy4eOHOTO Ipolecca, BO3PACTHBIX
0c0o0eHHOCTEH 00y4JaroLMXcsl, ONpPeAesieT BO3MOKHOCTH IpeAMeTa JUlsl pean3alun TpeOoBaHUN K
pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNIbHOW MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETo
o0Opa3oBaHus, a Takke TpeOOBaHMM K pe3yibTaraM OOy4YeHUs XMMHUHM Ha YPOBHE IleNieil M3ydeHus
IpeIMeTa U OCHOBHBIX BUJOB y4€OHO-IIO3HABATEIILHOM JIEATENbHOCTH 00YyYaroIIerocs M0 OCBOEHHUIO
y4eOHOT0 Co/lepKaHMsL.

3HaHUE XUMHM CIYXKHUT OCHOBOW Uil (DOpMUPOBAHMS MHPOBO33pPEHMsI OOydarOLIEerocs, €ro
NPEICTAaBICHUN O MaTepHaIbHOM E€IWHCTBE MHpPA, BAXKHYIO POJb UTPAIOT (OpPMHpPYEMbIE XHUMHEH
IPEICTABICHNUS O B3aMMOIIPEBPAIIECHUSAX SHEPrMM M 00 3BOJIIOLMHU BELIECTB B MPHUPOJE, O MyTAX
pereHus rI00aJbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YEIIOBEYECTBA — CHIPbEBOM, YHEPTETUUECKOH,
MUILEBOM U 3KOJI0rMyeckoi 6€301acHOCTH, MPOOIIEM 3ApaBOOXPAHEHUS.

N3ydenue xumuu:

CIOCOOCTBYET peayln3allii BO3MOXHOCTEH Ui CaMOpPa3BUTUSA U (HOPMHUPOBAHUS KYJIbTYPHI
JUYHOCTH, € o0mIel U (yHKIIMOHATLHOU IPaMOTHOCTH;

BHOCUT BKJIaJ B (POPMHPOBAHUE MBILIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEH O0ydarouuxcs,
HABBIKOB MX CaMOCTOSITEJIbHOM y4eOHOM NesATeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIbCKUX
YMEHUH, HeOOXOAMMBIX KaK B TIOBCEHEBHOM KHU3HM, TaK U B IPOPECCUOHATBHON NeATEIbHOCTH;

3HAKOMHUT CO CIeHU(UKON HAYYHOTO MBIIIJICHHS, 3aKIa/lbIBAET OCHOBBI I[€JIOCTHOTO B3TJIsAa
Ha €/IMHCTBO HPUPOABI u 4eJI0BEKa, SBIISIETCS OTBETCTBEHHBIM 3TANoM
B (hOpMHUPOBAHUH €CTECTBEHHO-HAYYHOUN IrPaMOTHOCTH 00yUaroLUXCs;

COCOOCTBYET (HOPMUPOBAHHIO IEHHOCTHOTO OTHOILIEHHSI K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMYECKOE 00pa3oBaHUe 00yUarOIIHUXCSl.

JlaHHble HampaBlieHHsT B OOY4YEHHHM XHMHMH OO0ECIEUMBAIOTCS CHELU(PUKON COAepIKaHUsS
y4eOHOro MpenMeTa, KOTOPBIN SIBISIETCS NMEeAarornyeckd aJalTHPOBAHHBIM OTpa)KeHHEM 0a30BOM
HayKHM XMMUU Ha OTIpeJIeIEHHOM dTarie e€ pa3BUTHUS.

Kypc xumuu Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHMs OpPUEHTHPOBAH Ha OCBOCHHE
00yYaroIyUMHUCS CUCTEMBl TEPBOHAYAIBHBIX MOHATHA XUMHM, OCHOB HEOPIaHHMYECKOH XMMHUHU U
HEKOTOPBIX OTACITBHBIX 3HAYMMBIX TIOHSTHIH OPraHUIeCKON XUMHUH.

CrpykTypa conepkaHHsl MpOrpaMMbl MO XUMHHM C(HOPMHpPOBaHAa Ha OCHOBE CHUCTEMHOTO
nonxoja K e€ uzydenuto. CozepxaHue CKJIapIBaeTCs U3 CUCTEMBI MOHATUH O XUMHUYECKOM JJIEMEHTE
U BEIIECTBE W CHCTEMbl MOHATUH O XHUMHUYeCKOW peakiuu. OOe 3TH CHUCTEMBI CTPYKTYPHO
OpraHU30BaHbl MO MPUHLHUITY IOCJIEJOBATEILHOTO PA3BUTHUS 3HAHUII HAa OCHOBE TEOPETUUYECKUX
IIPEJICTaBICHUNA PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akona /. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMMH;

— YUYEHHS O CTPOCHHH aToMa U XMMHUYECKOH CBSI3U;

— TpEeACTaBJICHUHN 00 IEKTPOIUTUYECKON TUCCOIUAIINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS paccCMaTPUBAIOTCSI HAa OCHOBE OJMIMPUYECKH TMOIYYEHHBIX U
OCMBICTICHHBIX (DaKTOB, Pa3BHBAIOTCS MOCIEIOBATEIbHO OT OJHOTO YPOBHS K JAPYTOMY, BBITOJIHSS
GYHKIIUM OOBSICHEHUS M TNPOTHO3UPOBAHUS CBOWCTB, CTPOCHMSI M BO3MOXKHOCTEH MPAKTHYECKOTO
NPUMEHEHHUS U TTOJTyUYEHHs U3Y4aeMBbIX BEIECTB.



OcBoeHME TMpOrpaMMbl IO XUMHUH CHOCOOCTBYET (OPMHUPOBAHUIO MPEACTABICHUS O
XUMHUYECKON COCTABIIAIOIICH HAyYHOU KAPTUHBI MUpPA B JIOTUKE €€ CUCTEMHOM IPUPOJIbI, IEHHOCTHOIO
OTHOILIEHUS K Hay4yHOMY 3HAHHUIO U METOJaM IO3HaHUS B Hayke. M3ydyeHne XuMuU IPOUCXOJIUT C
NpUBJICUCHUEM 3HAHUN U3 paHee U3yUYeHHBIX Y4eOHBIX TpeaMeToB: «OKpysKaroumii Mupy, « buoorus.
5—7 kiaccel» 1 «Pu3nKa. 7 Kiace.

[Tpu u3yueHNH XMMUHU MPOUCXOAUT (POpMHUPOBaHUE 3HAHUI OCHOB XMMHUYECKOW HAYKH Kak
00J1acTH COBPEMEHHOT0 €CTECTBO3HAHMSI, MPAKTHUUECKON JEATEIbHOCTH YeJIOBEeKa M KaK OJHOrO 3
KOMITOHEHTOB MHUPOBOM KyJIbTYphI. 3a7a4a yueOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMBI
XUMHUYECKUX 3HAHUNH — BaXKHEHIIMX (PaKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKUX MOJIOKEHUH,
JOCTYITHBIX 0000IIeHUH MUPOBO33PEHUECKOTO XapaKTepa, s3blKa HAYKH, B MPHOOIIEHUH K HAyYHBIM
METOJIaM TO3HAHMSI NIPU U3YyUYEHUH BEIIECTB U XUMUYECKUX peakiuil, B (OPMUPOBAHUHU U PA3BUTHUU
MI03HABATEJBHBIX YMEHUH U UX IPUMEHEHUH B y4eOHO-TT03HABATEIBHOM M y4eOHO-UCCIIe10BATEIbCKON
JESITEIbHOCTH, OCBOCHUHU MIPABHII OE30MaCHOTO OOpAaIEHHS C BELIECTBAMH B IIOBCETHEBHOM KU3HU.

Heau u 3agaum y4eOHOro mpeaMera B peajM3allMd OCHOBHOH o0pa3oBaTe/IbHOM
NporpaMmbl 0011ero oopazoBaHus

[Ipy u3ydyeHMHM XUMHM Ha YPOBHE OCHOBHOIO OOIIEro 0OOpa30BaHHs Ba)KHOE 3HAUYCHHE
MPUOOPEN TaKKe LeH, KaK:

—(dopMHpoBaHHEe HWHTEIICKTYalbHO PAa3BUTOM JHMYHOCTH, TOTOBOM K CaM00Opa30BaHHIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO PEIIEHUH, CIIOCOOHOM alanTUpOBaThCsA K OBICTPO
MEHSIOLIMMCS YCIIOBUSIM JKU3HU;

—HaIpaBJICHHOCTh OOy4YeHUss Ha CHCTEMaTH4YecKoe MpuoOILIeHHne O00ydaroIuxcs K
CaMOCTOSITENIbHOM TMO3HABaTEeNbHON AESITENbHOCTH, HAyYHBIM METOJaM MO3HAHUS, (HOPMHUPYIOIIUM
MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUM;

—obecrieyeHne YCJIOBHI, CIOCOOCTBYIOIIMX MPHOOPETEHUI0 OOYYarONIMMHKCS — OIbITa
pa3HoOOpa3HOW JAESITENBbHOCTH, IMO3HAHHWA UM CaMOIO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE AJIs1 Pa3IMYHbIX BUJOB JIESTEIBHOCTH;

—(opmupoBanue oOmiel (yHKIMOHATBLHON M €CTECTBEHHO-HAYYHOM TPaMOTHOCTHU, B TOM
quciae YMEHUH OOBACHATh M OLEHUBAThH SBJICHHS OKPYXKAIOILEro MHUpA, UCIOJb3Ysl 3HAHUS U OIIBIT,
MOJTy4YEHHBIE [TPH U3yUYEHUN XUMUH, IPUMEHATh UX IIPU PEIIEHUH IPOoOJIeM B IOBCEITHEBHOM JKU3HU U
TPYZOBOH JESATEIBHOCTH;

—(dopmupoBaHie y 00yYarOIIMXCSl T'YMaHUCTUYECKUX OTHOLICHWM, MOHMMaHHUS LEHHOCTU
XMMUYECKUX 3HAHUH [T BBIPAOOTKH HKOJIOTHUECKH 11€JIeCO00Pa3HOr0 MOBEACHHS B OBITY U TPY10BOM
JESITEIbBHOCTH B LIETISIX COXPAHEHMsI CBOETO 3/J0POBBS M OKPY’KaIOLeH MPUPOIHON CPEIbI;

— pa3BUTHE MOTHUBALMU K 00YyUEHHIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO Ha
OCHOBE YCBOEHHUS O0ILEUYEIOBEYECKUX 1IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduiisi u
HalpaBJIEHHOCTH JlaIbHEHIIIEro 00yYeHHU .

Mecto u poJib npeaMera B yueOHOM IJIaHe (KOJIM4YeCTBO Y4eOHBIX YacoB, HA KOTOpoe
paccyuTaHa pado4asi MPOrpaMMa B COOTBETCTBHH € Y4eOHBIM IJIAHOM, KAJICHAAPHBIM y4eOHbIM
rpagukom).

OOmiee 4KMcIO 4acoB, OTBENEHHBIX JUII M3YyYEHHUS XUMHHM Ha YPOBHE OCHOBHOTO OOIIEro
obpasoBanmusi, coctapisieT 136 yacos: B 8 kacce — 68 yacoB (2 yaca B Heleno), B 9 kiacce — 68 yacoB
(2 yaca B He/IETIO).

2. COJAEP)KAHUE OBYYEHUA
8 KVIACC

IlepBoHayasbHbIE XMMUYECKHE TOHATHUS

[Ipenmer xumuu. Ponb XuMHUM B )KM3HH YEJIOBEKA. XMMHS B CUCTEME HayK. Tena u Benecrna.
®u3nyecKue CBOMCTBA BEIIECTB. ArperaTHOe COCTOsIHME BemecTB. [loHsATHE 0 MeTOax MO3HAHUS B
xumun. Yucteie BemecTBa U cMecu. CrocoObl pa3aenieHus: CMECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 311€MEHThI. CUMBOJIBI XUMHUYECKUX 3J1€MEHTOB. [IpocThie u
CJIOKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.



Xumuyeckass Gopmyia. BajieHTHOCTh aTOMOB XMMHMUYECKHUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BellecTB. OTHOCUTENbHAS aTOMHasl Macca. OTHOcHTENNbHAsI MOJIEKYJIIpHas Macca. MaccoBast
JI0JIs1 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHHH.

KomnuectBo BemectBa. Mousb. MossipHass Macca. B3auMOCBsI3b KOJIMUECTBA, MACChl U YUCIIA
CTPYKTYPHBIX €IUHHUII BelecTBa. PacuéTsl mo GpopmynamMm XUMUYECKHX COCTUHEHUI.

du3nyecKkue U XMMHUYECKUE SBJICHUSA. XUMUYECKas peakus U €€ MIpu3HaKkyu. 3aKOH COXPAHEHHUS
Macchl BelecTB. Xumuueckue ypaBHeHus. Kiaccupukanus XUMUYECKMX peakiuil (CoeAMHEHUs,
pa3IoXKeHUs, 3aMEIIIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XHMMHYECKOH IOCYAOH, mpaBUiaMu pabOThl B JabopaTopuu U TNpHEMaMHU
oOpaitieHus ¢ 1a60paTopHbBIM 000PYI0BAaHUEM, U3YUCHHE U ONKUCaHUE PU3NIECKUX CBONCTB 00pa3IoB
HEOPraHMYECKUX BEUIECTB, HaOM0AeHNEe (PU3NUECKUX (IIJIaBICHHE BOCKA, TassHUE JIbJa, paCTUPAHUE
caxapa B CTyNKe, KUIIEHHE W KOHJEHCAllUs BOJbI) U XUMHUYECKUX (TOpeHHE CBEYM, MPOKAIMBAHUE
MEJHON IPOBOJIOKH, B3aUMOJEHCTBHE MeJla C KHUCIOTOH) SBICHUM, HAOJIIOJEHUE U OIUCaHHE
MPU3HAKOB TMPOTEKAHUS XMMHUYECKUX peakiuil (pa3joKeHHe caxapa, B3auMOJACHCTBHE CEpHOMN
KHUCJIOTHI C XJIOpUAOM Oapus, pazioxenue ruapokcuaa meau (II) mpu HarpeBanuu, B3auMoelcTBrE
xKenesa ¢ pactBopoM conu Meru (I1), u3yuenue cnocoboB pasaeseHus cMeceil: ¢ MTOMOIIIbI0 MarHmTa,
bunbTpoBaHMe, BhIMAPUBAHUE, JUCTHIULALMS, XpoMmarorpadus, MPOBEJACHUE OYUCTKU TOBAPEHHOMN
coiu, HaOJIOJEHHE U ONMCAHME PE3YyJIbTaTOB IPOBEACHUS OIbITA, WUIIOCTPUPYIOIIErO 3aKOH
COXPaHEHHUS MACChI, CO3JaHUE MOJIETICH MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Baskueiiniue npeacTraBuTe I HEOPraHUYECKHX BellecTB

Bo3agyx — cmech razo. CocrtaB Boznyxa. Kuciaopoa — 31€MEHT M IpOCTOE BELIECTBO.
Haxoxnenune kuciaopoma B mpupoje, (u3nyYeckrne W XHMHUYECKHE CBOWCTBA (PEaKIMHU TOPEHUS).
Oxkcunpl. Ilpumenenue kucinopona. CmocoObl TONy4YeHHUs KHCIopoaa B Jaboparopuud
npoMbIIUIeHHOCTH. KpyroBopor kuciopona B mpupone. O30H — auioTpomHas MoauQukanys
KHCJIOPO/JIa.

TemoBoit 3PQexT XUMHUYECKON peakluH, TEePMOXUMHYECKHE YpaBHEHHS, 53K30- U
HHAOTEPMUYECKUE peaklnU. TOIUINBO: Yroiib U MeTaH. 3arpsi3HEHNE BO3/1yXa, YCUIECHHE TaPHUKOBOTIO
s dexra, pa3pylieHue 030HOBOTO CIIOSI.

Bonopon — anemenT u npoctoe BeuiectBo. HaxoxaeHue Boiopoia B Mpupojie, GU3ndeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOOBI oayueHus. KucioTs! u comu.

Monsipabiii 00BEM ra3oB. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.

®usnueckue cBoWcTBa BOoAbl. Boma kak pacrBopurens. PactBopbel. HacelnieHnele u
HEHACBIIICHHBIE PAacTBOPBI. PacTBOpHMOCTE BelecTB B Boje. MaccoBast 101 BEIeCTBa B pacTBOPE.
Xumuueckue cBoiicTBa Boabl. OcHoBanusa. Ponb pacTBOpOB B MpHUpPOAEC U B IKU3HHM UEJIOBEKA.
Kpyrosopot BozsI B ipupojie. 3arpsi3sHEHUE NPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanmss nHeopranmueckux coeauHeHuit. Oxcunpl.  Kiaccudukanuss OKCHIIOB:
cojeoOpa3zyromue (OCHOBHbIE, KHCIOTHBIE, aM(poOTepHble) U HecojeoOpasyromue. Homenknarypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHAE CBOMCTBA OKCUIOB. [lomyuenue okcuaoB.

OcnoBanust. Knaccudukanuss ocHOBaHMHA: IIETOYM M HEPACTBOPHUMBIE OCHOBAHUS.
Homenknatypa ocHoBaHui. @PU3MYECKHME W XUMHYECKHE CBOMCTBAa OCHOBaHWU. [lomydenue
OCHOBaHUM.

Kucnotsl. Knaccudukanusa kucior. Homenknarypa kucinor. dusmueckue M XUMHYECKHE
cBoiicTBa kuciot. Psan akrusHoctu metamioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenkmatypa coseil. ®u3znueckre u XuMHYECKHUe CBOMCTBA cosel. [lomydenue coneil.

I'eneTnyeckas CBA3b MEXKY KIaCCAMU HEOPraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OIpE/IeIeHNEe COJEepkKaHUs KHCIOpOoAa B BO3JyXe, MOJy4YeHHe, coOMupaHue,
pacrio3HaBaHME€ W U3YyYE€HHE CBOMCTB KHCIIOpOAA, HAOJIOJIEHUE B3aMMOJEUCTBUS BELIECTB C
KHCJIOPO/IOM U YCJIOBUS BO3HHMKHOBEHMS M IPEKpaIleHUs ropeHus (1Moxapa), O3HAKOMIIEHHE C
oOpa3laMu OKCHJOB M ONKCAaHUE UX CBOMCTB, MOJy4YeHHE, COOMpaHHUE, pacliO3HABAaHUE U U3YyUEHHE
CBOWCTB BOJOpoJia (ropeHue), B3aumozelcTBue Bojopoga ¢ okcuaom wmeau (II) (Bo3moxHO



WCIIOJIb30BAaHUE BHUICOMATEPUATIOB), HAONIOACHUE OOpa3IOB BEIIECTB KOJWYSCTBOM | MOIb,
UCCJICIOBaHNE OCOOCHHOCTEH PACTBOPEHUS BEHIECTB C PA3IMYHON PaCTBOPUMOCTHIO, IPUTOTOBICHHE
pPacTBOPOB C OMNpPEAEIIEHHON MacCOBOHM J0JIEd PacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBHE BOJBI C
MeTayulaMHu (HaTpueM U KajbliueM) (BO3MOXHO MCIIOJIb30BaHHE BUACOMATEPUAJIOB), UCCIEAOBAHUE
00pa310B HEOPraHWYeCKHUX BEUIECTB pA3IUYHBIX KJIACCOB, HAOIOJIEHUE HM3MEHEHHUS OKpacKu
MHJMKAaTOPOB B pacTBOpax KHUCIOT M ILIEN0Yel, nM3ydeHue B3aumojeicTBus okcuzpa meau (II) c
pacTBOPOM CEpPHOM KHUCIOTBHI, KHUCIOT € MeETa/llaMH, pPEaKUUil HEeUTpaau3aluuu, IOIyYeHUE
HEpPacCTBOPUMBIX OCHOBAaHMM, BBHITECHEHHWE OJHOIO METajula JPYTMM M3 PacTBOpa COJIM, PEIICHUE
SKCHEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxxHelnme Ki1acchl HEOPraHUYECKUX COSAMHEHUIN.

Hepuoauveckuii 3axkoH u Ilepuoguveckass cucrema xuMu4YecKux 3jiaemenros /. H.
MenpaeneeBa. CtpoeHne aTomMoB. XHMHYeCKas CBfA3b. OKHCIMTEIbHO-BOCCTAHOBHTE/IbHbIEC
peakiumn

[lepBbie MOMBITKY KIACCU(PHUKAUU XUMUYECKUX 3IeMEHTOB. [loHsATHE O rpymnmax CXOAHBIX
AJIEMEHTOB (IIEJIOYHBIC M IICJIOYHO3EMEIbHBIE METAJUIbI, TAJIOreHbl, HHEPTHBIC T'a3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aMmpoTepHbIe OKCUIBI U TUAPOKCUIBL.

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucrema xuMuueckux aiemMeHToB [l. 1. Menneneesa.
Kopotkonepuoanas u anunHonepuoHas Gopmsl [leprogndeckoi cucTeMbl XUMUYECKUX 3JIEMEHTOB
. . Menaeneesa. [lepuoast u rpynmsl. DU3n4eCKuii CMBICI ITOPSAAKOBOTO HOMEPA, HOMEPOB IEPUOIA
Y TPYIIIIBI DJIEMEHTA.

Crpoenue aromoB. CocTtaB aTtoMHbIX snep. M3otomnbl. DnekTpoHbl. CTpOeHUE 3JIEKTPOHHBIX
000s0uek aToMOB MepBhIX 20 xumMudeckux emMeHToB [lepuonnueckoii cucrems Jl. . Menneneena.
XapakTepucTuka XUMHUYECKOIO 3JIEMEHTa 1o ero mnojoxeHuto B Ilepmoaunueckoit cucreme Jl.
N. Menneneesa.

3aKOHOMEPHOCTU HM3MEHEHHUsI pajJiiyca aTOMOB XMUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMUYECKUX CBOMCTB MO IPYIINAM U MIEPUOIAM.

3nauenue Ilepuonnueckoro 3akona u Ilepuoauueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB IS
pa3BuTHUSA Hayku U ipakTuku. /. 1. MenaeneeB — yu€HbIN U TpaXk JaHUH.

Xumundeckas cBs3b. KoBasienTHas (MMoyisipHas ¥ HEMOJSPHAs) CBSA3b. DIEKTPOOTPUIIATEIIEHOCTD
XUMHUYECKUX AJIeMEHTOB. IOHHas CBS3b.

Crenenb okucinenus. OKUCIUTEIbHO-BOCCTAHOBUTEINIbHBIE peakuuu. [Iporieccsl okucneHus u
BOCCTaHOBJICHUSI. OKUCIUTETN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3yueHHe 00pa3IoB BEIECTB METAJIJIOB U HEMETAJUIOB, B3aUMOJICHCTBHUE THIPOKCHIA IIMHKA C
pacTBOpaMH KHUCJIOT U IIEJI0YEH, IPOBEICHUE ONBITOB, MILUTIOCTPUPYIOLUIUX TPUMEPBI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX peakinii (roOpeHne, peakiiuy pa3aoKeHUsl, COeAMHEHUS ).

Mesicnpeomemmuoie céasu

Peanuzarust MexXnpeIMETHBIX CBSI3eH TTPU U3YUECHUU XUMHUH B § KIJIaCCEe OCYIIECTBIISIETCS Yepes
UCIIONIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSATHH, Tak W TMOHSTHHA, SBISIONUXCS
CHUCTEMHBIMU JJISI OTAENBHBIX TTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTecTBEeHHO-HAYYHbIE MOHSATHS: Hay4YHBIA (akT, TUIOTE3a, TEOpPHs, 3aKOH, aHAIM3,
CUHTE3, Kilaccu(HKaIus, MepuoIuIHOCTb, HAOIIOICHUE, YKCIIEPUMEHT, MOICIIMPOBAaHNE, H3MEPEHUE,
MO/I€JIb, SIBIICHHE.

dusmka: Marepus, aroMm, DJEKTPOH, TPOTOH, HEUTPOH, WOH, HYKJIHA, H30TOIIBI,
pPao0aKTUBHOCTh, MOJIEKYJIA, JIEKTPUIECKHH 3apsii, BEUIECTBO, TENO, 00BEM, arperaTHOE COCTOSTHHE
BEIIECTBA, Ta3, (U3NYCCKHE BETUINHBI, IUHUIIBI H3MEPEHUsI, KOCMOC, TUIAaHETHI, 3BE3/1b1, COTHIIE.

buonorus: porocunres, qpixanue, buochepa.

I'eorpadus: atmocdepa, runpochepa, MUHEpasbl, TOPHBIE TOPOJIbI, TOJE3HBIE UCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeumecTBo M XMMHYeCKas peakuus
IIepnonnueckuit 3akoH. Ilepuonnueckas cucrema xuMuueckux aemMeHToB . . Menneneesa.



CrpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MECHEHHMH CBOMCTB XMMHYECKHMX DJIEMEHTOB IIEPBBIX TPEX
NEPUOJOB, KalMs, KaJbLIUg M HUX COCAUHEHMH B COOTBETCTBUU C IOJOXEHUEM DIIEMEHTOB B
[Ieproanueckoit cucTeMe U CTPOCHUEM X aTOMOB.

CrpoeHue BellecTBa: BUIbl XUMHUYECKOW CBA3M. THUIBI KPUCTAIUIMUECKUX PELIETOK,
3aBHCHUMOCTb CBOWCTB BEIIECTBA OT TUIIA KPUCTAIIIMYECKON PEIUETKU U BUIa XMMUYECKOH CBSI3H.

Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHMYECKHUX BEIIECTB. X UMUYECKUE CBOMCTBA BEIICCTB,
OTHOCSLIMXCSA K pa3MYHbIM KJIaccaM HEOPraHWYECKUX COCIMHEHUH, TEHETUYeCKas CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccuukanus XMMUYECKHUX pEaKIMi MO pasIMYHbIM IpH3HAKaM (IO YMCIy U COCTaBy
YUYaCTBYIOUIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3((eKTy, 0 M3MEHEHHIO CTETEHEH OKHCICHUS
XMUMHUYECKHUX 3JIEMEHTOB, 10 OOPATUMOCTH, 110 YYACTHIO KaTalnu3aropa). DK30- U SHIAO0TEPMHUUECKHUE
peaxkuuu, TepPMOXUMUYECKUE YPABHEHMUSL.

[lonatue o ckopoctn xumuyeckod peakuuu. Ilonatue 00 oOpaTuMbIX U HEOOpPATHMBIX
XUMHUYECKHUX peakuusx. [IoHsATHEe 0 TOMOreHHBIX U reTeporeHHbIX peakuusax. [loHsTue o xaranuse.
[TonsiTne 0 XMMHUYECKOM paBHOBeCHH. (DaKTOPBI, BIUAIOIME Ha CKOPOCTh XMMHMUYECKON pEeakLuu U
M10JIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

OKUCIINTENIbBHO-BOCCTAHOBUTENIbHBIE  PEAaKILUM, OJEKTPOHHBIA  OalaHC  OKUCIUTEIbHO-
BOCCTAaHOBUTENBHOM peakuuu. CocTaBlIeHUE YPaBHEHUM OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN
C MCIOJIb30BAaHUEM METO/1a AIEKTPOHHOIO OaiaHca.

Teopust MEKTPONIUTUYECKOW NUCCOLMALMU. OJIEKTPOJIUTBI M HENIEKTPOJuThl. KaThOHBI,
AQHUOHBI. MexXaHU3M JUCCOLMAIUMU BEIIECTB C Pa3jIMUYHbIMM BHJIAMU XUMHUYECKOH CBs3H. CTeneHb
nucconanui. CUIIbHBIE U CI1a0ble 3JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. YClIOBUSL NMPOTEKAHMsI PEaKIMi HOHHOrO OOMEHa, IOJHBIE U
COKpalEHHBIE HMOHHBIE ypaBHEHMs peakuuid. CBOWCTBAa KHUCIOT, OCHOBAHMM M COJE€H B CBETE
MIPEACTABICHHUI 00 AJIEKTPOIUTUUECKON nuccoruanuu. KauecTBeHHble peakiin Ha HOHBI. [loHsiTHE O
TUIPOJIN3E COJIEH.

Xumuueckuii IKcnepumenm:

03HaKOMJIEHHE C MOJIEIISIMU KPUCTAJTIMYECKUX PELIETOK HEOPTaHNYECKUX BEIIECTB — METAJIJIOB
Y HeMeTaJlJIoB (rpaduTa 1 aiMasa), CJII0KHBIX BEIIECTB (XJIOpH/Ia HATPHUsI ), UCCIIEJ0OBaHUE 3aBUCUMOCTH
CKOPOCTM XMMHUYECKOH peakIuu OT BO3AEHCTBHS pa3IMUHBIX (AKTOPOB, HCCIEOBaHUE
AJIEKTPONPOBOIHOCTH PAcTBOPOB BEIIECTB, MpOIecca TUCCOLMALMU KUCIOT, IIeiIo4Yel u cosei
(BO3MO’KHO HCIIOJIb30BAaHUE BUIE0 MATE€PHUAJIOB), IPOBEIEHUE OIBITOB, WILTIOCTPUPYIOMUX MPU3HAKU
MPOTEKAHUs peaKkIuii HOHHOTO oOMeHa (oOpa3oBaHME OcCajiKa, BBIJICIICHHE Ta3a, 00pa3oBaHUEe BOJIbI),
OTBITOB, WJUIIOCTPUPYIOUIMX TNPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil (ropeHue,
peakuuy pPas3NoKEeHUs, COECTUHEHUs), pacllO3HaBAHWE HEOPraHMYECKHUX BEIIECTB C IOMOILBIO
KAauECTBEHHBIX PEaKLUl Ha MOHBI, PEILIEHNE SKCIIEPUMEHTAJIBHBIX 3a]1a4.

HemeTtauibl U MX coeJUHEHUSA

OOmiast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTENEHH
okucinenusd. CrtpoeHune U (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TAJIOI€HOB. XUMHUYECKHE
CBOWCTBA Ha TMpuMepe Xjopa (B3aMMOJAEHCTBHE C MeTalylaMM, HEMETaJUIaMH, IIeI0OYaMHu).
XnopoBogopoa. CossiHasg KUCIOTa, XUMUYECKUE CBOMCTBA, OJIyUYEHHE, TIPpUMEHEeHuE. J{eiicTBre Xyiopa
Y XJIOPOBOJIOPO/Ia HA OPTaHM3M UelloBeKa. BaykHelme XJI0pyu/Iibl U UX HaX0XAECHHUE B IIPUPOJIE.

Obmass  xapaktepuctuka 31eMeHTOB VIA-rpynmbl.  OcCOOEHHOCTH  CTPOEHHUSI aTOMOB,
XapaKkTepHbIe cTereHN OKucieHus. CTpoeHue 1 GU3nvecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAa
U cepbl. AIIOTpPONHbIE MOAU(DUKAIMK KHCIOpoJa M cepbl. XHUMHUYECKHE CBOWCTBA CEpHI.
CepoBoniopoJi, cTpoeHue, pu3nuecKkue U XUMHUECKHe CBOMCTBA. OKCUIBI Cepbl KaK MpeACTaBUTENN
KUCIOTHBIX OKcuaoB. CepHast kuciorta, (usnueckue W XHMHUYECKHE CBoicTBa (oOmiue Kak
NpEeJCTaBUTENsl Kilacca KUCIOT U crnenuduyeckue). XUMHUYECKHE PpEaKLUH, JIekalue B OCHOBE
IIPOMBIIIJIEHHOTO cr1oco0a Moy4YeHus cepHoi KUcnoThl. [Ipumenenne ceproit kuciaotel. Conu cepHoit
KHCJIOTHI, KaUeCTBEHHAas peaklus Ha cynbdar-uoH. HaxoxxaeHue cepbl U €€ coelMHEHUI B IPUPOJIE.
XUMHYECKOe 3arpsi3HEHHE OKpYXKalollel cpeabl COEIUHEHUSMU Cepbl (KUCIOTHBIE IOXKIH,
3arps3HEeHUE BO3/lyXa U BOJIOEMOB), CIOCOOBI €ro Mpe0TBPAIIECHUS.



OO6mrast  xapakTepucTHKa d3JeMeHTOB VA-rpymnmbl. (OCOOCHHOCTH CTPOEHHUS  aTOMOB,
XapaKTepHbIE CTEIICHN OKUCIECHUS. A30T, paclpoCTpaHEHHE B MPUPOE, PU3NUECKUE U XUMUYECKHE
cBoiictBa. KpyroBopor azora B mpupoge. AMMmuak, ero (u3MuecKue M XHUMHUYECKHE CBOWCTBA,
noiy4yenue u npuMeHerue. Coiau aMMOHUS, UX (QU3NYECKHE M XMMHYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHast peakuus Ha HOHBI aMMOHHMS. A30THAas KHUCIOTa, €€ MojiydyeHue, (usmueckue u
XMMHUYECKHE CBOMCTBa (oOmMe KakK TpEeACTaBUTENS Kjacca KHUCIOT M CIEeHU(pUUECKUe).
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHHMS B KaueCTBE MUHEPAJIbHBIX YJOOpeHM. XuMUYecKoe
3arps3HEHUE OKPYXKAIOIIEH cpellbl COSTMHEHUIMU a30Ta (KUCIOTHBIE JTOKIM, 3arpsi3HEHHE BO3IyXa,
mouBbl U BoJI0EMOB). Docdop, amtorpornnbie Moaudukanuu docdopa, Gu3NUECKrUe U XUMHUSCKHE
cBoiictBa. Oxcupn docdopa (V) u docdopHas kuciora, (U3NIECKHE U XUMUYECKHE CBOMCTBA,
nonydenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPAIBHBIX yI00pEHHIA.

OOmas  xapaktepuctuka syeMeHTOB [IVA-Tpynmbel.  OCOOEHHOCTH  CTPOCHHS — aTOMOB,
XapaKTepHbIE CTENEHH OKHUCIICHUS. YTJIEpOJ, aJUIOTPONHbIE MOAU(PHUKAIUHU, PACHPOCTPAHEHHUE B
npupoje, $U3NUecKue W XMMHUYECKHe CBOHCTBAa. AncopOuusi. KpyroBopoT yriepona B mpupoje.
Oxkcunel yriuepoga, ux (U3MUECKUe W XMUMHUYECKHE CBOMCTBA, JIEHCTBUE HA >KUBBIC OPTaHHU3MBI,
HOJy4YeHHEe W IMPUMEHEHHE. DKOJOrMYeCKHe MpOoOJeMbl, CBsi3aHHbIE ¢ OkcujaoMm yriepona (1V),
TUI0TEe3a II100aTbHOr0 MOTEIUICHUS KIIMMaTa, TapHUKOBBIN 3 ekT. YroapHas KUciIoTa U e€ cou, ux
dbusznueckue W XMMHUYECKHE CBOMCTBa, MOJy4YyeHHUE M NpuMeHeHue. KadecTBeHHas peakius Ha
kapOoHar-noHbl. Mcmonb30Banue kapOOHATOB B OBITY, MEAMIMHE, NMPOMBIIUICHHOCTH M CEIbCKOM
XO035MCTBE.

[lepBoHaUYaIEHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COCMHEHUSX yriiepoaa (MeTaH,
9TaH, OTWJIEH, AaleTWJeH, OSTaHOJ, TJHIEePUH, YKCycHas Kuciota). [IpuponHble HCTOUHUKH
yTIAEBOAOPOAOB (YrOJb, IPUPOIHBIN r'a3, He(YTh), MPOAYKTHI KX IepepadoTKu (OEH3MH), UX POJIb B OBITY
U NpoMblIieHHOCTH. [ToHATHE 0 GMOTOTrHYeCcKH BaXKHBIX BEIIECTBAX: KUPAX, OEIKax, YIIeBoJgax — U
UX POJIM B )KM3HHU YelIOBeKa. MarepruaabHOe €MHCTBO OPTaHUYECKUX U HEOPTaHMUECKUX COSTMHEHHH.

Kpemuuii, ero ¢pusndeckue 1 XuMU4YeCKIe CBOMCTBA, MOdy4YeHUe U npumeHenne. CoequHeHUs
KpeMHus B npupone. OOmue npenacrtaBieHus o0 okcune kpeMmHus (IV) m xpemMHHEBON KuUCIOTE.
CunMkarsl, UX MCIOJIb30BaHKE B OBITY, B IPOMBIIIUIEHHOCTH. BaxkHel e cTpouTenbHble MaTeprabl:
KepaMHKa, CTEKJIO, IIeMeHT, OeToH, jxene300eToH. [Ipobiembr 6e30mMacHOTO MCMOIB30BAHMS
CTPOUTENIbHBIX MaT€pPHUajIOB B IIOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpa3loB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJSIHOM KHCIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKIHMi Ha XJIOPWUA-WOHBI W HAONIONEHWE IPHU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpakaromue (U3NYecKue MW XHMHUYECKHE CBOWCTBA TaJOr€HOB M HX COCIUHEHHH (BO3MOXHO
UCIIOJIb30BaHUE BHJIEOMATEpUAIOB), O3HAKOMJIEHHE C o0pa3lamMu XJOpUIO0B (TaJOreHH]IOB),
O3HaKOMJIEHHE ¢ oOpa3amMu ceppl M €€ COeAMHEHUSAMH (BO3MOXKHO  HCIHOJIb30BaHUE
BHUJIEOMATEPHAIIOB),  HAOJIOJIEHWE  mpolecca  OOyrIMBaHWA ~ caxapa  IOJ  JEHCTBUEM
KOHIIGHTPUPOBAHHOW CEpHOM KHCIOTHI, M3yuYeHHE XUMHUYECKUX CBOICTB pa3z0aBlieHHON CepHOMU
KHCJIOTHI, TMPOBEACHNWE KAadeCTBEHHOW peakIuu Ha Cyiab(par-noH W HaONIo/JeHWEe Tpu3HaKa e¢
NPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MUECKUMH CBOWCTBaAMM a30Ta, ¢ocdopa M HX COCTUHEHUI
(BO3MOXKHO HCIIOJIb30BaHKUE BHAEOMATEpUAIOB), oOpa3uaMu a30THBIX M (OCPOPHBIX yIOOpEHHH,
NoJy4eHue, cooupaHue, paclo3HaBaHUE U U3yUeHHE CBOMCTB aMMMaKa, MPOBEIEHUE KaueCTBEHHBIX
peaknuii Ha WOH aMMOHUS B (pocdaT-noH U M3y4YeHHE MPU3HAKOB MX MPOTEKAHUs, B3aNMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCJIOTHI C MEIbI0 (BO3MOXHO HCIOJb30BaHHE BHJICOMATEPUAIIOB),
U3ydeHHe MOJeNiell KPHUCTAUTMYECKUX PpEemI€ToK anMasa, rpaduta, QyiepeHa, 03HAKOMIICHHE C
IpOIIECCOM  aJCOPOIMM  PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM M yCTPOHCTBOM
NPOTHBOTa3a, TOJy4YeHHE, COOMpaHWe, PAclo3HABAHWE WM W3YYEHHE CBOMCTB YIJIEKHCIOTO Ta3a,
NPOBE/ICHUE KAueCTBEHHBIX pPEaKlUi Ha KapOOHAT M CHJIMKAT-MOHBl U HM3y4YEHHE NPU3HAKOB HX
NPOTEKaHWs, O3HAKOMJICHHE C TIPOMYKIHMEW CHJIMKATHOM  TPOMBINUICHHOCTH, pEIICHHE
HKCIEPUMEHTANIBHBIX 337124 110 TeMe «BaxkHele HeMeTamIbl ¥ UX COeTUHEHHSD.

MeTasjibl M HX COeTMHEHHUS

OO1m1ast XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUHU UX TOJIOKEHUS B



[Tepuoanueckoil cucreme xumuueckux sneMenToB Jl. 1. MenneneeBa u crpoenust atomoB. CTpoeHUE
MeTaJlJI0B. MeTaiunueckas CBsA3b U METANINYECKask KpUCTAUINYEeCKas peléTka. DJIeKTPOXUMHUECKUN
psaa HampspkeHH MerayuioB. du3nueckre M XUMHYECKHE CBOMCTBAa MeTaysioB. OOmiue crocoObl
NOJy4YeHUs MeTauIoB. [IoHATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
Cmnagsl (CTalib, 4YyT'yH, JIOpaTIOMUHUN, OPOH3a) U UX IPUMEHEHHUE B ObITY U IPOMBIIIIEHHOCTH.

[[{eounble MeTauIbl: TONOKEHUE B llepuoanyeckol cucreMe XMMHYECKHUX 3JIEMEHTOB /l.
N. MenpeneeBa, CTpOCHUE UX aTOMOB, HaX0JIeHHE B Ipupoje. Gusndeckrne 1 XUMHUYECKUE CBOMCTBA
(Ha npuMepe HaTpus U Kanusi). OKCUABl U TUAPOKCUIBI HATpUS U Kayiud. [IpuMeHeHue I1eI0uHbIX
METaJVIOB U UX COCIMHEHUM.

[IlerouHO3EeMENIbHBIE METAJUIBI MATHUWA U KalbLUM: IOJI0OKeHUE B Ilepuonnueckon cucreme
xumuueckux snemeHtoB JI. WM. MenneneeBa, cTpoeHHME HUX AaTOMOB, HAaxOXJIEHHUE B HPUPOJE.
®uznyecknue 1 XUMUIECKUE CBOMCTBA MarHus U Kalblus. BaxHenmme coeIMHEHNUs KaIbIus (OKCHUI,
TUAPOKCHU, con). JKECTKOCTH BOJIBI U CLIOCOOBI €€ YyCTpaHEHUSI.

Amomunuil: nosokenue B llepuoguyeckoi cucteMe XMMHYECKHMX 3JeMeHTOB [l
W. MenpeneeBa, cTpoeHue aToma, HaxoxjaeHue B npupoze. dOusnmyeckue U XMMUYECKHUE CBOWCTBA
amoMuHus. AM(OTEpHBIE CBOIICTBA OKCHJIA M THIPOKCHIA AITFOMUHUSI.

Kenezo: nonoxenue B [lepuoanueckoit cucreme xumudeckux snemenTon /1. 1. Menneneena,
CTPOEHME aTOMa, HaXOXJeHHe B npupoje. Pusnueckue U XMMHUYECKHE CBOMCTBA xene3a. OKCUIbI,
rugpokcuabl u conu xenesa (11) u sxenesa (II1), ux cocras, cBOMCTBA U MOTyUYEHUE.

Xumuueckuii s3xcnepumenm:

O3HaKOMJIEHHE ¢ 0o0pa3lamMy METAJUIOB U CIUIABOB, UX (PU3NYECKUMHU CBOMCTBAMHU, U3YUEHUE
pE3yJIbTaTOB KOPPO3UU METAIIOB (BO3MOXHO HCIIOJIb30BAHHE BHAEOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHS OKCH/Ia KaJIbLIUS U HATPHS C BOJOM (BO3MOKHO MCIOJIb30BaHUE BUIEOMATEPUATIOB),
UCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, IpoLlecca TOpeHHUs Kele3a B KUCIOpoJe (BO3MOMXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUANIOB), MPU3HAKOB IPOTEKaHMsSI KAYECTBEHHBIX pEaKLUUHd Ha HOHBI:
MarHus, KaJblHs, AIIOMUHUS, IUHKA, skene3a (I1) u xenesa (I11), mexu (1), HaOmroeHre U onMcaHue
IIPOLIECCOB OKpAIllMBaHUs TUIAMEHUM MOHAMU HATpHsl, Kajdus U KajablMs (BO3MOKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB), HMCCIEI0BaHUE aM(OTEPHBIX CBOWCTB THPOKCHAA AIIOMUHHUS U THUIAPOKCHJIA
LIMHKA, pELICHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BajkHele MeTaibl U UX COeAUHEHUSY.

XuMus M OKpy:KamoLas cpeia

BemecrBa m marepuanel B MOBCEIHEBHOM >KM3HM YEJIOBEKA. be30omacHoe HCIOIb30BAHME
BEIIECTB U XMMHYECKHUX peakiuii B ObITy. [lepBas moMOIIb MPU XUMHUYECKUX 05KOTaX M OTPABICHUSX.

XUMUYecKoe 3arpsi3HEHHE OKpY’Karoulell cpeipl (mpeneibHas AONMYCTUMas KOHIIEHTpAIMs
BerecTB, ganee — [1JIK). Ponb xumun B pereHun 3K0I0rn4eckux npooiiem.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pas3loB MaTepHaoB (CTEKIIO, CIIaBbl METAJUIOB, TOJTUMEPHBIE MAaTEPHUAIbI).

Meoswcnpeomemnnie ceasu

Peanu3zanus MeXIIpeIMETHBIX CBS3€H MPU U3YUYEHUU XUMUH B 9 KJlacce OCYIECTBIISIETCS Yepe3
HCIIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHbIX IOHATHH, Tak W MOHSITHH, SBISIOLIUXCS
CHUCTEMHBIMU JIJIS1 OTJENBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01iue ecTecTBEHHO-HAay4HbIE MOHATHUS: Hay4YHbIH (akT, TMIOTE3a, 3aKOH, TEOpUs, aHAIIU3,
CHHTE3, KJIacCU(pHKaIN, IEPUOAUIHOCTD, HAOIIOJCHHE, IKCIEPUMEHT, MOJIETIMPOBAHUE, U3MEPEHHE,
MO/I€]Ib, SIBJIEHUE, TAPHUKOBBIN 3D (PEKT, TEXHOIOT S, MaTePHAIIBL.

@dusuka: Marepus, aToOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, MWOH, HYKIWJA, HW30TOIIbI,
PaZ0aKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKHUM 3apsi, TPOBOAHUKH, MOJIYIPOBOIHUKH, AUIIEKTPUKH,
¢doTo37eMEHT, BelIeCTBO, Telo, O00BEM, arperaTHOe COCTOSIHME BEIIeCTBa, ra3, pacTBOD,
pPacTBOPUMOCTh, KpUCTaJNINYEeCKasi peliéTka, CruiaBbl, GU3MUeCKUe BEIMUUHBI, €INHULIBI U3MEPEHMUS,
KOCMHUYECKOE IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢orocunTes, napixaHue, Ouocdepa, SKOCUCTEMa, MHUHEpaJIbHbIE YI0OpeHMUs,
MHUKPO3JIEMEHTBI, MAKPOAIEMEHTBI, TUTATEIIbHBIE BELLIECTBA.

I'eorpadus: atmocdepa, runpochepa, MUHEpasbl, TOPHBIE TOPOJIbI, TOJE3HBIE UCKOMAEMBbIE,
TOIINBO, BOJHBIE PECYPCHI.



3. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 1O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE pPe3yJbTaThl OCBOCHHS TMPOTPaAaMMbl OCHOBHOTO 00Imero o0Opa3oBaHUS
JIOCTUTAIOTCS B X0Ji¢ OOY4YeHHUsS XMMHUU B €MHCTBE y4e€OHOW M BOCHUTATENBbHOHN AESITeIhHOCTU B
COOTBETCTBUHU C TPATUIUOHHBIMH POCCHUHCKUMH COIIMOKYJIBTYPHBIMH U JAYXOBHO-HPABCTBEHHBIMU
LEHHOCTSAMU, IPUHATHIMU B 00I1IECTBE MMPaBUIAMU U HOPMaMHU MIOBEJICHUS U CITIOCOOCTBYIOT MpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMAIIN3AIIUH 00YYaIOIINXCS.

JIM4HOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYaIOUIMXCA PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTHUBHBIX EHHOCTHBIX OPUEHTALIMI U PACIIMPEHUE OMBITA JIEATEILHOCTH Ha €€ OCHOBE,
B TOM YHCJIE€ B YACTH:

1) naTpuoTHYECKOro BOCIIUTAHUS:

LIEHHOCTHOTO OTHOLIEHUS K OTE€YECTBEHHOMY KYJbTYPHOMY, UCTOPUYECKOMY U HAyYHOMY
HACJICAWIO, TOHMMaHUs 3HAYEHUS XUMHUYECKOW HAyKd B JKH3HM COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BINAJETh JOCTOBEpHOM HHPOpManuell O MEepeloBBIX TOCTIKEHUSX U OTKPBITHIX
MHPOBOU M OT€UECTBEHHOW XMMUHU, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U
00I111eCTBA;

2) rpaskIaHCKOr0 BOCTIMTAHUSI:

MPEACTABICHUSI O COLMAJbHBIX HOPMax M MPaBHIAX MEXIUYHOCTHBIX OTHOILIEHUW B
KOJUICKTHBE, KOMMYHHUKATUBHOW KOMIICTGHTHOCTH B  OOIIECTBEHHO  TIOJIE3HOH, Yy4eOHO-
HCCJIEIOBATENILCKOM, TBOPYECKOW W JPYrHX BUAAX AESITENbHOCTH, FOTOBHOCTH K pazHOOOpa3HOU
COBMECTHOM JESTCIILHOCTA TPU BBHIMOJHEHUU YYE€OHBIX, IMO3HABATENIbHBIX 3a7a4, BBITOJIHECHUN
XUMHUYECKHX IKCIEPUMEHTOB, CO3/IaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHHIO U
B3aUMOTIOMOIIM B TIPOLIECCE ATOM y4eOHOM NesTeIbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBEICHHE U
MOCTYNKM CBOMX TOBAPHUIIEH C MO3ULMU HPABCTBEHHBIX M IMPABOBBIX HOPM C Y4YETOM OCO3HAHMS
IIOCJIE/ICTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MUPOBO33PEHUECKHE TIPEICTABICHHS O BEIIECTBE M XUMUUYECKON PEaKIMK, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO Pa3BUTUS HAYKH M COCTABJISIOIIME OCHOBY JJiIi NMOHUMAaHUS CYIIHOCTH
HAay4YHOW KapTUHBI MHUpA, TMPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS TPUPOJIHI,
B3aUMOCBS35X UEJIOBEKA C MIPUPOIHOM CpeIoil, O POJIU XMMHUH B TO3HAHUHU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHBBI, HANpaBJICHHBIE Ha TIOJYYEHHE HOBBIX 3HAHUN TI0 XHUMHH,
HEOoOXOoauMBbIe NI  OOBSACHEHUS HAONIOJAAeMbIX TMPOIECCOB U SBJICHHM, TMO3HABATEIbHOM,
WH()OPMAITMOHHOW M YHUTATENbCKOW KYJIbTYpPhl, B TOM YHCJI€ HAaBBIKOB CAMOCTOSATEIHbHOW padOThI C
y4eOHBIMU TEKCTaMH, CIPABOYHOW JHUTEpPaTypod, JOCTYMHBIMH TEXHUYECKUMHU CpPEACTBAMHU
WH()OPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOyYEHHWI0 U TMO3HaHUIO, JHO0O03HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, TPOEKTHOW W HCCIEIOBATEIbCKOW EATETbHOCTH, K OCO3HAHHOMY BBIOOPY
HAPABIEHHOCTU U YPOBHS 00yUYEHUS B JHajbHEHIIIEM;

4) popMHUPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH HA
3/I0pOBBII 00pa3 )KU3HU, OCO3HAHUE TOCIEICTBUN M HEMPHUITHE BPEIHBIX MPUBBIYEK (YIOTPEOICHHUS
AJKOTOJIsI, HAPKOTHUKOB, KYpEHHUs), HEOOXOAMMOCTH COOIIOJEHUS TMpaBWJI OE30MacCHOCTH TIPHU
oOpalleHuy ¢ XUMHUYECKIMH BEIIeCTBAMU B OBITY U PEeaTbHOM KU3HU;

5) Tpy10BOT0 BOCIIMTAHUS

HMHTEpEC K MPaKTUYECKOMY HM3y4eHHUI0 Mpodeccuil U TpyAa pa3iudHOTO poja, yBaKEeHHE K
TPYIy U pe3yJbTaTaM TPYJOBOW NIEATEITLHOCTH, B TOM YHCIIE Ha OCHOBE MPUMEHEHHS MPEIMETHBIX
3HaHWI IO XUMHUHU, OCO3SHAHHBIN BBIOOP WHIMBUAYATBHON TPACKTOPUHU MPOIOIIKEHHSI 00pa30BaHUS C
y4ETOM JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX WHTEPECOB U
nOoTPeOHOCTEH, yCIenHol mpodecCHOHANFHOW NEATEIHPHOCTH U PAa3BUTHS HEOOXOTUMBIX YMEHHIA,



TOTOBHOCTb aJallTUPOBAThCA B IPOPECCUOHATIBHON Ccpelie;

6) 9K0JIOTHYECKOT0 BOCTIUTAHHUS:

9KOJIOTUYECKU 11€J€CO00pa3HOe OTHOLIEHHE K MPUPOJE KaK MCTOUYHUKY >KM3HM Ha 3emie,
OCHOBe €€ CyIeCTBOBAHMS, IOHMMAaHME IEHHOCTH 3J0pOBOro M 0e30macHoro obpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DM3MYECKOMY U IICUXUYECKOMY 370POBBIO, OCO3HAHUE
LIECHHOCTH COOJIIO/IEHHs NpaBUi OE30IaCHOrO IMOBEACHUS IpU paboTe C BEIIECTBAMH, a TAKXKE B
CUTYalUsAX, YTPOKAIOIINX 310POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH TPUMEHSTh 3HAHHUS, MOTyYaeMble NMPU U3yUYECHHH XUMHH, JUI pEIIeHUs 3aaad,
CBSI3aHHBIX C OKPYKAIOILEH NPUPOJHON CPENOH, AJIS MOBBIIIEHUS YPOBHS 3KOJOTMYECKON KYJIBTYPBI,
OCO3HAHMS TIIOOATBHOTO XapaKTepa HKOJOTHYECKUX MPOoOIeM M MyTeH MX peIIeHUs MOCPEICTBOM
METOJI0OB XUMHH, YKOJIOTHYECKOTO MBIIUICHNS, YMEHUS PYKOBOJACTBOBAaTbCS MM B II03HABATEIBHOM,
KOMMYHUKATUBHOHN U COLIMAJIBHOM IIPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMETHBIX pPE3yJbTAaTOB BBLACISAIOT 3HAuUMble A  (OPMHPOBAHUSA
MHUPOBO33pEHUs] OOIICHAayYHbIe MOHATHS (3aKOH, TEOpHWs, NPUHIMI, THUIOTe3a, (aKT, CHCTEMA,
IpoIecC, SKCIEPUMEHT U JIpyroe.), KOTOpbl€ MCIOJb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4EOHBIX
peIMeTax M MO3BOJISIIOT Ha OCHOBE 3HAHWM W3 3TUX NPEAMETOB (OpPMHUpOBATH MPEACTABIECHUE O
LEJIOCTHOM HAay4yHOM KapTMHE MHpa, M YHUBEpcalbHble YydeOHbIe IeicTBUSA (IIO3HABATENbHBIE,
KOMMYHHUKATHBHBIC, DETYJISTUBHBIC), KOTOpbIE 00ecneunBaloT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YUYEOHOM JesITeIbHOCTH.

Ilo3naBaTenbHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble Jiornueckue AeicTBHA:

YMCHUA HUCII0JIB30BATh HpI/IéMI)I JIOTUYCCKOI'0 MBIIJICHHWA IIPU OCBOCHUU 3HAHUU: PAaCKpbIBATh
CMBICTT XUMHUYECKHUX MOHATUHN (BBLACNATh UX XapakTepHbIE MPU3HAKY, YCTAHABIUBATH B3aUMOCBS3h C
ApyrumMu HOH?[TI/ISIMI/I), HUCIIOJIB30BATh MNOHATHUA HJIA 00BsICHEHUS OTACIBbHBIX Q)aKTOB n HBJ'IGHI/IfI,
BBIOMpATh OCHOBAHUS U KPUTEPUH JIJIS KITACCU(PUKAIIUU XUMHUECKUX BEIIECTB M XUMUYECKUX PEaAKIIHIA,
YCTaHaBJIMBATh IMPUIUMHHO-CIICACTBCHHBIC CBA3U MCKIY o0ObeKTaMu HU3Yy4YCHUSA, CTPOUTH JIOTHUYCCKUC
paccyxaeHus (MHAYKTUBHEIE, EAYKTUBHbIE, 10 aHAJIOTUH), IENaTh BHIBOJIBI U 3aKITFOUCHUS;

YMCHUC MNPHUMCHATH B IPOLECCE IMO3HAHUA ITOHATHUA (HpGI[MeTHI)IG n MCTaHpC}IMCTHHe),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENHU, HCIOIb3yeMble B XUMHUU, MPEOOpPa3OBHIBATh MIMPOKO
MNPUMCHACMBIC B XHMMHUHU MOJACJIBHBIC TIPCACTABICHUA — XUMHYECKUU 3HAK (CI/IMBOJ'I BHGMCHTa),
xuMHu4deckast GopMylia U ypaBHEHHE XUMUUYECKON PEeaKIK — MPU pelieHnH y4eOHO-TI03HaBaTeIbHBIX
3ajJgad, C y‘IéTOM 9TUX MOICJIIBHBIX HpCZ[CTaBJ'[CHI/Iﬁ BBIABJISITb M XAPaKTCPHU30BATH CYIICCTBCHHBIC
MPU3HAKU M3yYaeMBIX OOBEKTOB — XUMUYECKUX BEUIECTB U XMMHUECKUX PEAKIIUN, BBISIBIATH OOIIHE
3aKOHOMCPHOCTH, NPUYUHHO-CICACTBCHHLIC CBA3WM W TPOTUBOPCUUSA B H3YHACMbBIX IIpoHECCax M
SABJICHUSIX.

Ba3oBble uccienoBare/ibCKue AeCTBUSA:

YMEHHUE UCIO0JIb30BATh OCTABJIEHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS, a TAK)KE B
Ka4ueCTBE€ OCHOBBI JIsd (i)OpMI/IpOBaHI/IH TUIIOTE3bI IO MPOBCPKE MNPaBUIBHOCTH BBICKA3bIBACMBIX
CYXICHUN;

MpHOOpEeTeHNe ONbITa IO IUIAHUPOBAHUIO, OPraHU3allMd M MPOBEACHUIO0 YYEHHUYECKUX
OKCIIEPUMEHTOB, YMEHHE HaOMI0JaTh 3a XOAOM IIPOIECCa, CaMOCTOSITENBHO MPOTHO3UPOBATH €ro
pe3yibTaT, GOpMYIUPOBAaTh OOOOIIEHHWS ¥ BBIBOJBI TIO pe3yJbTaTaM MPOBEAEHHOTO OIBITA,
MCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIeIaHHOM paboTe.

Pabora ¢ undopmanmueii:

yMEHHE BBIOUpPATh, aHATM3UPOBATh U MHTEPIPETHPOBATH WHGOPMAIIUIO PA3IMYHBIX BHIIOB U
dopM TmpencTaBieHUs, MOJIYyYaeMyl0 M3 pPa3HbIX HCTOYHUKOB (HAy4YHO-TIOMYJSIpHAs JIUTEpaTypa
XUMHUYECKOTO COJEp)KaHUs, CIIpaBOYHBIE MocoOus, pecypchl WHTepHETa), KPUTHYECKH OIICHUBATH
MIPOTUBOPEUYUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE NPHUMEHATh Pa3IMyHble METOJBI U 3alpOChl MPH MOUCKEe M 0TOOpe MH(pOpMAIHU U



COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOIUMBIX ISl BBHIMOJHEHUS yYEOHBIX M TO3HABATEIBHBIX 3a7ad
OTpeAeNEHHOr0 THUMA, NPUOOPETEHHE OmNbiTa B OO0JACTH HCIIOJB30BaHHUS HHPOPMAITMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHHE KYJbTypOW aKTHBHOTO HCIOJIb30BAHUS PA3IMIHBIX
MIOWCKOBBIX CHUCTEM, CAMOCTOSTEIHLHO BRIOUPATH ONTUMAIBHYIO (OPMY TpECTaBICHUs HHPOpMAIHH
U WUTIOCTPUPOBAThH PEIIAeMbIC 33a]1a4d HECIOXHBIMH CXEMaMH, JUarpaMMaMH, IPYTHMU (opMaMu
rpaduKu 1 UX KOMOUHAIUSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBAaTh B IMpOIECCe YYEOHOH W WCCIEeNOBATEIbCKOU
JESTEIIbHOCTH MH()OPMAIIMIO O BIMSHHUH MMPOMBIIIJICHHOCTH, CETLCKOTO XO35iCTBAa U TPAHCIIOPTA HA
COCTOSIHUE OKPYIKAIOIIeH TPUPOIHOMN CPEIBI.

KoMmyHukaTHBHBIEe yHHBepcaibHbIe yueOHbIe e CTBUS:

YMEHHS 3a/1aBaTh BOIPOCHI (B X0J€ AMAOora U (WiaHM) JUCKYCCUH) 10 CYLIECTBY 00CyXk1aeMon
TEMBI, POPMYJIMPOBATH CBOM MPEIIOKEHUSI OTHOCUTEIILHO BBHIMIOJIHEHHS MTPEIOKEHHON 3a/1auu;

YMEHHUS NPEICTABIATh MOJYUYSHHbIE Pe3yJIbTaThl IO3HABATEIBHOM JEATEIbHOCTH B YCTHBIX U
IUCHbMEHHBIX TEKCTaX; J€JIaTh MPE3EHTALMIO PE3yJIbTATOB BBIIIOJIHEHUS XUMUYECKOTO IKCIIEPUMEHTA
(J1abOpaTOpPHOro OIBITA, JIAOOPATOPHOW pPabOTHI MO HCCIEJIOBAHUIO CBOMCTB BEILIECTB, y4eOHOIO
IIPOEKTA);

YMEHUSl y4eOHOro COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM I103HABAaTEIbHOH U
HCCJIEIOBATEIbCKOM AESITEIbHOCTU MPU PELIEHUH BO3HMUKAIOLIMX MPOOJIEM Ha OCHOBE yuéra OoOLIMX
MHTEPECOB U COIJIaCOBaHUS NO3ULUH (00CYXIeHHs, OOMEH MHEHHUSIMH, «MO3TOBbIE IITYPMBI»,
KOOpJIMHAIIUSI COBMECTHBIX JEHCTBUI, OINpe/ieeHe KPUTEPUEB MO OLIEHKE KaueCTBA BBIIIOJHEHHOU
paboThl U ApyTHUE).

PeryasiTuBHbBIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHUA:

YMEHHE CaMOCTOSATEIbHO OINpPEAEsATh LEJNU AESITEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJMPOBATh U NMPHU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JAEATEIbHOCTb, BIOMpATh Haubosee
3 PEeKTUBHBIE CIIOCOOBI PEUICHUsT YUEOHBIX W MO3HABATEIBHBIX 33134, CAMOCTOSITEIIbHO COCTABIISATh
WIM KOPPEKTHPOBAaTh IPENJIOKEHHBIM aJrOpUTM ACUCTBUM P BBIIOJHEHUM 33JaHUNA C YUYETOM
MOJIyYE€HUsI HOBBIX 3HAHMH 00 H3ydyaeMbIX OOBEKTaX — BEIIECTBaX M pPEAKIUSAX, OICHUBATh
COOTBETCTBUE IMOJIYUYEHHOI'O pPe3yJibTaTa 3asBJICHHOMN L€JIM, YMEHNE UCIOIb30BaTh U AHAJIU3UPOBATH
KOHTEKCTBI, IIpeJijlaraéMble B yCIIOBUH 3aJaHUA.

INPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMeTHBIX pPE3yJAbTATOB IO OCBOEHHUIO O00S3aTEIbHOTO  COJIEpIKAHUS,
YCTAaHOBJICHHOTO  JaHHOW  (enepanbHOM  pabodeil  mporpamMmoi, BBIACIAIOT: OCBOEHHBIE
00y4JaromMMUCsl HaydyHbIe 3HAHUS, YMEHUS U CHOCOObI NeHCTBUH, cienuduueckue ais mpeaMeTHON
obiacTu «XI/IMI/ISI», BUJbI ACATCIBHOCTH 110 IMOJIYUCHHUIO HOBOT'O 3HaHHWsA, €TI0 HHTCPIPCTAlUU,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYyAIIHSIX.

K xonmy oOydenumss B 8 KJiacce mpeaMETHBIE pe3yJbTaThl Ha 0a30BOM YpPOBHE TOJDKHBI
OTpaxkaTb CHOPMHUPOBAHHOCTH Y OOYHAIOIINUXCS YMEHUI:

. PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHUX MOHSATHM: aTOM, MOJIEKYJIa, XUMHUYECKUH
AJIEMEHT, TPOCTOE BEIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OJHOPOAHAs M HEOAHOPOJIHAs),
BaJICHTHOCTh, OTHOCHTEIIbHAs aTOMHAas M MOJEKYJSIpHAasT Macca, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsl Macca, MaccoBast JOJIsi XMMHUYECKOTO dJIEMEHTa B COSJAMHEHUHU, MOJISIPHBIN 00BEM, OKCHUI,
KHCJIOTA, OCHOBAHHE, COJIb, AJIEKTPOOTPHUIATEIHBHOCTD, CTETICHh OKHCJICHHS, XUMHUYECKas pPEeaKIus,
KIacCU(UKALUA PEAKIHMA: PEaKIUu COSAMHEHHS, DPEAKIMH pPa3jOKEHUs, PEaKIuu 3aMeIICHUS,
peaknuu 0OMeHa, 9K30- W IHJAOTEPMHUUYECKHUE PEAKIIMU, TETUIOBOM 3(PQEeKT peakiuu, Sapo aToMma,
DIIGKTPOHHBINA CJIOH aToMa, aTOMHAas OpOUTa b, paglyCc aroMa, XUMHUYECKas CBs3b, MOJSIpHAS U
HEMOJIsSIpHAsl KOBAJICGHTHAs CBs3b, WOHHAs CBs3b, MOH, KATHOH, aHWOH, PAacTBOpP, MaccoBas O
BEIECTBA (ITPOLIEHTHAs! KOHLEHTpPAIHs) B paCTBOPE;

. WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX TOHSATHNA W TPUMEHATH ITH



MOHSITHS IIPU OMTUCAHUY BEILIECTB U UX MPEBpaIlCHU;

. UCIIONIb30BAaTh XUMHUYECKYI) CHMBOJIUKY JIJIsSi COCTABJICHUS (OPMYINl BEIIECTB H
YpPaBHEHUN XUMUUYECKUX PEAKIIN;
. OTIPE/ICIIATh BAaJICHTHOCTh ATOMOB J3JIEMEHTOB B OWHAPHBIX COCIUHECHHSIX, CTCTICHb

OKHUCJICHHS AJIEMEHTOB B OMHApHBIX COEIUWHEHUSX, MPUHAUIEKHOCTh BEHIECTB K OMPEICIEHHOMY
KJIACCy COeNWHEHWH 1o (opMmynaM, BHUA XHUMHUYECKOM CBs3M (KOBaJCHTHAs W HOHHAs) B
HEOPraHMYECKUX COCAMHEHUSX;

. packpsiBaTh cMbIch [lepunoanueckoro 3akona . M. MenneneeBa: 1€eMOHCTPUPOBATh
MOHMMAaHUE TEePUOJNYECKON 3aBHCUMOCTH CBOMCTB XMMHUYECKHMX 3JIEMEHTOB OT HMX IOJOXKEHHS B
[lepuoanueckoil cucreMe, 3aKOHOB COXPAHEHHUs MacChl BEILECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YUYEHHsI, 3aKOHAa ABOTaJipo;

. ONMHKCBHIBATh W XapakTepu3oBaTh TabnamuHyto ¢opmy [lepuoandeckoil CUCTEMBI
XUMHUYECKHX OJJIEMEHTOB: Da3jinyaTh MOHATUS «TJaBHas noiarpynna (A-rpynma)» U «1modoyHas
noarpynna (b-rpymnmna)y, manele 1 60JbIINE IEPUOJIBI, COOTHOCUTh 0003HAYEHMSI, KOTOPbIE UMEIOTCS
B Tabmuue «llepuoanueckas cucrema xumuuyeckux sneMeHToB J[. . MenneneeBa» ¢ 4HCIOBBIMU
XapaKTePUCTHKAMH CTPOCHHS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB M 3apsia siapa, odliee Yruciio
9JIEKTPOHOB U pacmpeiesieHue X MO0 SJIEKTPOHHBIM CIIO0SIM);

. KJaccu(pUIUpPOBaTh XUMUUECKUE JIEMEHThI, HEOPraHMUECKUE BEIIECTBA, XUMUYECKHE
peaxiuu (110 YUCITy M COCTaBy yYaCTBYIOUIMX B PEaKIUH BEUIECTB, 110 TEIIOBOMY 3(deKTy);
. XapakTepu3oBaTh (ONMUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX

KJIACCOB, IIOATBEPKJAsl ONMCAHUE IIPUMEpPaMU MOJIEKYJIIPHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMUYECKUX PEAKLIUN;

° IMPOrHO3UPOBATH CBOICTBa BC€IICCTB B 3aBUCHUMOCTH OT HMX KAa4YC€CTBCHHOI'O COCTaBa,
BO3MOKHOCTHU IIPOTCKAHUA XUMHUYCCKHX npeBpameHI/Iﬁ B PpAa3JIMYHBIX YCIIOBUAX,
° BBIYUCIIATH OTHOCUTCIIbHYHO MOJICKYJIIPHYIO U MOJIAPHYIO MAacCChl BEIICCTB, MaCCOBYIO

JIOJF0 XUMHUYECKOr0 3JeMEeHTa 1o (opMyse COCIUHEHHs, MacCOBYIO JIOJIO BEIECTBa B PacTBOpE,
IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMHYECKOW pEaKIVH;

. IIPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATENbHOCTH — AHAIM3 U CHUHTE3,
cpaBHEHHUE, 0000IIeHNe, CUCTEMATH3AINI0, KIACCU(UKAIIMIO, BBISIBIIEHUE MPUUYUHHO-CIIEACTBEHHBIX
CBSA3E€M — JJI M3YYEHMsI CBOWCTB BEILECTB MU XUMUYECKUX PEAKIIMM, €CTECTBEHHO-HAYYHBIE METO/BI
MO3HAHUS — HAOJII0/IEHUE, U3MEPEHUE, MOICTMPOBAHNE, SKCIIEPUMEHT (PEaJIbHbBIN U MBICIIEHHBIH);

. ClleZIoBaTh MpaBWJIaM TOJb30BAHUS XMMHUYECKOM TMocyaoil M 1abopaTOpHBIM
00opy0BaHKEM, a TaKXKe MpaBUiiaM 00pallleHus C BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKIUSAMH IO
BBITOJIHEHUIO JTAOOPATOPHBIX XMMHUYECKHX OIBITOB IO TOJYYEHUIO M COOMPAaHUIO Ta3000pa3HbIX
BElIECTB (BOJOPOJa U KHUCIOpPOJa), IPUTOTOBIIEHUIO PACTBOPOB C OIpeAeIEHHON MaccoBOH Jloyen
pacTBOPEHHOIO  BEUIECTBAa, IUIAHMPOBaTb M IPOBOAUTH XMMHMYECKHE DKCIEPUMEHTHI  IIO
pacro3HaBaHUIO PACTBOPOB ILEIOYEH U KUCIOT C MOMOIIBI0 UHAUKATOPOB (JIakMYycC, eHOoI(TalIenH,
METHJIOPAHK U IPYTHE).

K koHiy oOyuyeHus B9 Kiacce IpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y 00YHAIOIINXCSI YMEHUI:

. pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATHI: XMUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYyJla, HWOH, KaTHOH, AaHHUOH, IIPOCTOE BELIECTBO, CJOXHOE BEIIECTBO, BAJICHTHOCTb,
IEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIEHUS, XMMUUECKasl pEaKLMsl, XUMUYECKas CBsI3b, TEIJIOBOU
sbdeKkT peakuuu, MOJb, MOJAPHBIA 00BEM, pacTBOp, OJEKTPOJIMUTHI, HEIIEKTPOJIUTHI,
AIIEKTPOIUTUYECKAs TUCCOIMALINS, PEAKLIMU HOHHOTO 0OMEeHa, KaTaJau3aTop, XUMUYECKOe paBHOBECHE,
oOpatuMble U HEOOpaTUMbIE PEaKIMU, OKUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEAKIIMH, OKUCIUTENb,
BOCCTaHOBUTEIIb, OKUCIIEHHE W BOCCTAHOBJIEHHUE, AJUIOTPONHs, aM()OTEpHOCTb, XMMUYECKas CBS3b
(xoBaJIeHTHAsl, MOHHAs, METaJNINYecKas), KpUCcTaJuInuecKasl pelérka, KOppo3us METAJJIOB, CIIJIaBBI,
CKOPOCTb XUMHUYECKOW peaKkuu, NpeaeabHo gomyctumas konuentpanus [1/1K Bemectsa;

. WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHUX IMOHSATHM U MPUMEHSTHh 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;



. UCMOJb30BaTh XMMHYECKYI0 CHMBOJIUKY Ul COCTaBJIE€HUs (OPMYJ BELIECTB MU
YPAaBHEHUN XUMUYECKUX PEAKLUH;

. ONpEACIATh BAJICHTHOCTb U CTENEHb OKHUCIECHUS XHMHUYECKHUX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOTO COCTaBa, IPUHAJIEKHOCTh BELLIECTB K ONPEACIEHHOMY KJIaCCy COEAMHEHUN
1o (opmysam, BHJI XMMUYECKON CBS3M (KOBaJICHTHAs, HOHHAs, METAIJIMUECKasl) B HEOPraHUYECKUX
COCMHEHUSX, 3apsi] HMOHA IO XMMHUYECKOH (opMmyse, XapakTep cpelbl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COEAMHEHUN, TUIl KPUCTAJNINYECKON PEIIETKA KOHKPETHOIO BELIECTBA;

. packpsiBaTh cMbIc [lepuoanueckoro 3akona [[. . MenzaeneeBa u 1eMOHCTPUPOBATh
€ro IMOHMMaHHWE: ONUCBHIBATh M XapakTepu3oBaTb TabunyHylo Qopmy I[lepuoanueckoil cucrembl
XUMHUYECKHX HJIEMEHTOB: pa3ivuaTh IOHATUS «IJIaBHas mHoArpymnmna (A-Tpymma)» U «mnoOouyHas
noarpymnna (b-rpynmna)», Masibie U 00sbIINE IEPUOJIbI, COOTHOCUTH 0003HAYEHUs!, KOTOPbIE UMEIOTCS
B TEPUOANYECKON TabJHIe, C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB XHMHYECKHX
3JIEMEHTOB (COCTaB M 3apsij sAapa, oOllee YUCiIO IEKTPOHOB U pacHpeAeeHUe UX 110 3JIEKTPOHHBIM
CJIOSIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B M3MEHEHHH CBOICTB 2JIEMEHTOB U UX COCTUHEHUN B
Ipejienax MaJlbIX NEPUOAO0B U INIABHBIX MOAIPYII € yYETOM CTPOEHHUS UX aTOMOB;

. KJIacCu(UIUPOBATh XUMUYECKUE FIIEMEHTHI, HEOPTaHMUECKUE BEIIECTBA, XUMHYECKHE
peakuuu (IO YMCIy M COCTaBY YYAacTBYIOIIMX B PEAKIMM BEIIECTB, 10 TEIUIOBOMY 3(PQeKTy, Mo
U3MEHEHUIO CTETIEeHEel OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

. XapaKTepu3oBaTh (OMUCHIBATH) OOIIME W CHEHU(PUYECKHE XHUMHYECKHE CBOWCTBA
IIPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEPXKJAas ONUCAHUE IPUMEpPaMHM MOJEKYJSIPHBIX U HOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIN;

. COCTaBJIATh YPABHEHHUs DJIEKTPOJUTHYECKON JUCCOLMALUN KUCIIOT, EI0YEH U COJIEH,
IOJIHBIE W COKpPALEHHBbIE YpPAaBHEHUS pPEAKUMM MOHHOrO OOMEHAa, YpaBHEHHUS peaKLUi,
MOATBEPKIAIOIIUX CYIIECTBOBAHME IEHETUUECKOM CBSI3M MEXK/y BEIIECTBAMHU PA3JIIMUHBIX KIACCOB;

. PacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUN IMOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX peaKLuii;

. MPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOEHMSI, BO3ZMOKHOCTH
IIPOTEKAaHUsI XMMUUYECKUX NPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;

. BBIUHCIISITH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO Macchl BELLIECTB, MaCCOBYIO
JIOJF0 XUMHUYECKOro 3JeMEeHTa 1Mo (opMysie COCIUHEHHs, MacCOBYIO JIOJIO BEIECTBa B PacTBOpE,
MPOBOAMTDH PacU€Thl MO YPABHEHUIO XUMUYECKON PEaKIUy;

. coOyo/iaTh NpaBWiIa TOJb30BAHUS XUMHMUYECKOW TMOCyIoM u  J1abopaTOpPHBIM
00opy0BaHKEM, a TAaK)K€ MpaBHJia OOPAIEHUS C BELIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSAMHU IO
BBITOJIHEHUIO JTAOOPATOPHBIX XMMHUYECKHX OIBITOB IO TOJYYEHUIO M COOMPAaHUIO Ta3000pa3HbIX
BEIIECTB (aMMHUAKa U YTJIEKUCIIOTO Ta3a);

. IIPOBOAMTH PEAKLNU, IOATBEP/KAAIONINE KAaUECTBEHHBII COCTaB PA3JIMYHBIX BEIIECTB:
pacrno3HaBaTh OINBITHBIM IIYTEM XJIOpUI-, OpOMUA-, HOIUI-, KapOoHaT-, pocdar-, cuiamkar-, cynbdar-
, THAPOKCU-HUOHBI, KATUOHBI AMMOHHS U MOHBI M3YYEHHBIX METAJUIOB, PUCYTCTBYIOUINE B BOJIHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB;

. IIPUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEIBHON NEATENbHOCTH — AHAIM3 U CHUHTE3,
CpaBHEeHME, O0O0OIIEHNE, CHCTEMATH3alUIO, BBISBICHHE MPUUYMHHO-CIEACTBEHHBIX CBSI3€H — JUIs
U3Y4YEHHsI CBOMCTB BELIECTB M XMMHMUYECKHUX DPEAKIMM, €CTECTBEHHO-HAyYHbIE METOAbI MO3HAHUSA —
Ha0JII0/IeHuEe, U3MEpPEHNE, MOJICINPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIIEHHBIH).



4 TEMATNYECKOE IINTAHUPOBAHMUE 8 KJIACC

Ne HanmMeHoBaHUE pa3esioB U TEM MPOrPaMMBbI KomnnyectBo yacos ‘ DnexkTpoHHbIe (1I(POBHIC)
n/m Bcero|| Konrponensie | Ilpakrtuueckue 0bpa3oBaTeNbHbIEC PECYPChI
paboThI paboThI
|Pa3)1e.11 1. ITepBoHaYaTbHBbIE XUMHYECKHE MIOHATHS
1.1 |[XuMus — BakHas 00J1aCTh €CTECTBO3HAHMS M IMPAKTHICCKOM 5 2 [[bubmuoTeka [IOK
JeSITEIBHOCTH YeJI0BEKa https://m.edsoo.ru/7f41837c]]
1.2 |BemecTBa 1 XUMHUYECKHE pEaKIIUN 15 1 [[BuGmmoTteka LIOK

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

|I/ITOro o pazjaeiy H 20 H

|Pa3)1e.11 2. Baxkneiilime npecTaBuTe/IM HEOPraHNYeCKNX BellecTB

2.1 |Bo3ayx. Kucmopon. [Tonsitre 06 okcumaax 6 [[BuGmmoTteka LIOK
https://m.edsoo.ru/7f41837c]]

2.2 |Bomopona. [loHsiTHe 0 KUCIOTaX U COMSAX 8 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/7f41837c]]

2.3 ||Bona. PactBopsl. [lonsTre 06 ocHOBaHUSAX 5 1 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/7f41837c]]

2.4 ||OCHOBHBIC KJIACCHI HEOPTAaHUYIECCKUX COCTUHCHHIMA 11 1 1 [[BuGmmoTteka [IOK
https://m.edso00.ru/7f41837c]]

Hroro no pazneny H 30 H

Pasznea 3. Ilepuoagnueckuii 3axon u [lepuoguyeckas cucrema xumuueckux 3j1eMeHToB [[. U. MenpaesieeBa. CTtpoenne aToMmoB. XMMUYECKAS CBSA3b.
OKHCINTEIbHO-BOCCTAHOBHUTE/IbHbIC PeaKIIUN

3.1 |[lepuoanyeckuii 3akoH u [lepuoauueckas cucrema 7 [[bubmnoreka LIOK
xumudeckux 3nementoB JI. M. Menneneesa. CtpoeHue atoma https://m.edsoo.ru/7f41837c]]

3.2 || Xumuueckas cBs3b. OKHCIMTEIbHO-BOCCTAHOBUTEIHHBIE 8 1 [[BuGmmoTteka IIOK
peakuuu https://m.edso00.ru/7f41837c]]

Hroro no pazneny 15 [[BuGmmoTteka LIOK
https://m.edso00.ru/7f41837c]]
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Ne HanmeHnoBaHue pa3zienoB 1 TeM IPOrpaMMBI ‘ KonmuectBo yacos ‘ DnekTpoHHbIE (LU(PPOBHIC)
n/m Bcero|| Konrponensie | Ilpakrtuueckue 0bpasoBaTeNbHbIC PECYPChI
paboThI paboThI
PesepBHOE BpeMs 3 [[bubmmoTeka [TOK
https://m.edsoo.ru/7f41837c]]
IOBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 68 | 4 5 I
TEMATHUYECKOE IINTAHUPOBAHHUE 9 KJIACC
Ne HanmenoBanue pa3neinoB 1 TeEM IpOrpaMmbl KonmuecTBo yacos OnexktponHbie (IU(POBLIE)
n/n Bcero| Kontponsubie || IIpaktuyeckue 0bpazoBaTeNbHbIEC PECypCEI
paboThI paboThI
Pa3nes 1. BemecTBo 1 XMMHYecKkHne peakiuu
1.1 |[[ToBTOpenue u yriayGieHrne 3HaHUH OCHOBHBIX Pa3/IeioB 5 1 [[bubmuoteka [IOK
Kypca 8 kiacca https://m.edso0.ru/7f41a636]]
1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH XMMUYECKUX PeaKIUii 4 [[bubmanoreka LIOK
https://m.edsoo.ru/7f41a636]]
1.3 |[DnexTponuTHyecKas AUCCOIUAII. XUMAYECKUE peakiuu B || 8 1 1 [[bubmuoTexa [JOK
pacTBopax https://m.edsoo.ru/7f41a636]]
|I/IT0ro 110 pasjeny H 17 H
|Pa311eJ1 2. HemeraJuibl M HX COeIHHEHUS
2.1 ||O6mras xapakTepuCTHKa XUMUYISCKUX 21eMeHTOB VIIA- 4 1 [[BubmmoTtexa IIOK
rpynnsl. ['ajgoreHs https://m.edsoo.ru/7f41a636]]
2.2 ||O6mras xapakTepUCTHKA XUMHYSCKUX IJIeMEHTOB VIA- 6 [[BubmmoTtexa IIOK
rpynmnsl. Cepa 1 e€ CoeTMHEeHUs https://m.edsoo0.ru/7f41a636]]
2.3 ||OO0mas xapakTepuCTUKa XMMUYECKHUX 3JIeMEHTOB VA- 7 1 [[bubmnoreka LIOK
rpymmbl. A30T, Gochop U UX COeTUHCHHS https://m.edsoo.ru/7f41a636]]
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Ne HawnmMeHoBaHuE pa3esioB U TEM MPOrPaMMBbI ‘ KonnyectBo yacos ‘ OnektpoHHbIe (1IU(POBEIC)
n/m Bcero| Kontpombueie || Ilpaktudeckue 00pa3oBaTENBHbIE PECYPChI
paboThI paboThI
2.4 ||O0mas xapakTepUCTUKa XUMUYECKHX 3JIeMeHTOB [VA- 8 1 2 [[bubmmoreka LIOK
IpYyNIbL. YTIEPOI U KPEMHHM U MX COCIUHCHHS https://m.edsoo.ru/7f41a636]]
|I/IT0r0 10 pasleny H 25 H
|Pa3)1e.11 3. MeTa/liibl M HX COeAMHEHHUS
3.1 ||OGmme cBOMCTBA METAIIOB 4 [[bubnuoTexa [JOK
https://m.edsoo.ru/7f41a636]]
3.2 |[BakHelIrne MeTajuIbl U UX COCIUHCHUS 16 1 2 [[BuGmmoTteka LIOK
https://m.edsoo.ru/7f41a636]]
|I/ITOro 110 pa3jeny H 20 H
|Pa3z[eJ1 4. X¥MHs ¥ OKpYsKaomas cpeaa
4.1 |BemectBa u MaTepuaibl B )KU3HU YEJIOBEKA 3 [[BuGmmoTteka [IOK
https://m.edsoo.ru/7f41a636]]
|I/IT0ro 10 pazzeny H 3 H
PezepBHOE Bpemst 3 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41a636]]
|OBLLEE KOJIMUECTBO YACOB I10 IIPOTPAMME | 68 | 4 [ 7 [

5. TIOYPOYHOE INTAHUPOBAHMUE 8 KJIACC

Ne Tema ypoka KomnuaecTBo yacos ‘ Hara DneKTpoHHbIe U(POBBIE
/T Beero|| Kontponbhete || Ipaktuueckue || 13Y4eHHA o0pa3oBaTebHbIC PECYPCHI
paboThI paboThI
1 |[[[TIpeameT xumun. Poss Xxumuu B ’ku3HU yenoBeka. Tema || 1 [[Bubmmorexa [IOK
U BelecTBa] | https://m.edsoo.ru/ff0d210c]]
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No Tema ypoka KonnuectBo yacos ‘ Hara DIIEeKTpOHHBIE IU(PPOBBIC
/1 Beero| Kourposbhsie || Mpaktuueckue || A3YICHUA 00pa3oBaTeNnbHBIC PECYPCHI
paboThI paboThI
2  |[[TTonsiTHe O METO/AX MO3HAHUS B XUMUH | | 1 [[bubmmoTeka [IOK
https://m.edsoo.ru/ff0d227¢]]
3 |[[[ITpakTiaeckas padota Ne 1 «IIpaBuia paboThI B 1 [[bubmuorexa [JOK
1abopaToOpHUK U MPUEMBI 0OpaILEHHS ¢ JTa00OPaTOPHBIM https://m.edsoo.ru/ff0d23dc]]
obopyoBaHuem» ||
4 |[[Yuctbie BeniecTBa U cMecu. CriocoObl pa3aeieHus 1 [[Bubmmorexa [IOK
cmeceii]] https://m.edsoo.ru/ff0d26ca]]
5 |[[[ITpakTiueckas pabota Ne 2 «Paznenenue cmeceit (Ha 1 [[bubmuoTexa [IOK
pUMeEpe OYMCTKH MTOBAPCHHOM COJN )» ] https://m.edsoo.ru/ff0d28c8]]
6 |[[ATOMBI U MOJIEKYJIBI]] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d2a6¢]]
7 |[[[Xumudeckue neMeHThl. 3HaKu (CUMBOJIBI) XUMUYECKUX| 1 [[BubmmoTrexa [IOK
DIIEMEHTOR] | https://m.edsoo.ru/ff0d2be8]]
8 ||[[IIpocTsie u cioxHbBIE BemiecTBa] | 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d2a6¢]]
9 |[[ATOMHO-MONEKYIsIpHOE yueHHE] | 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d2d50]]
10 ||[[3axoH mOCTOSIHCTBa COCTaBa BEIIECTB. XUMUYECCKas 1 [[Pubmmorexa [IOK
dbopMmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX https://m.edsoo.ru/ff0d2eae]]
2JIEMEHTOR] |
11 |[[OTHOCHUTENpHAS aToMHAs Macca. OTHOCUTEIbHAS 1 [[Pubmmorexa [IOK
MOJIEKYJIsIpHast Macca| | https://m.edsoo.ru/ff0d323c]]
12 ||[[MaccoBas 10Jiss XUMHYECKOT0 3JIEMEHTA B 1 [[Pubmmorexa [IOK
COEIUHCHUH ]| https://m.edsoo.ru/ff0d350c]]
13 ||[[KomugecTBO BemecTBa. Monbs. MomsipHas maccal| 1 [[bubmuoTeka [IOK

https://m.edsoo.ru/ff0d5230]]
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No Tema ypoka KonnuectBo yacos ‘ Hara DIIEeKTpOHHBIE IU(PPOBBIC
/1 Beero| Kourposbhsie || Mpaktuueckue || A3YICHUA 00pa3oBaTeNnbHBIC PECYPCHI
paboThI paboThI
14 |[[DPusndeckre u XUMUYECKHUE SBIICHUS. XUMUYCCKas 1 [[bubaunoreka [JOK
peakius]] https://m.edsoo.ru/ff0d37fa]]
15 ||[[IIpu3Haku u ycioBUs NPOTEKAHUS XUMUUYECKUX 1 [[bubnuoteka [IOK
peakimii]] https://m.edsoo.ru/ff0d3al16]]
16 ||[[3akoH coxpaHeHUsI MacChl BEIIECTB. XUMUYECKUE 1 [[bubmuoTeka [IOK
ypaBHeHHs | | https://m.edsoo.ru/ff0d3b88]]
17 |[[Beruncienust KOJU4eCcTBa, MacChl BEIIESCTBA 10 1 [[Bubmmorexa [IOK
YPaBHCHHUSM XMMHUYECKHX PEaKIHii]] https://m.edsoo.ru/ff0d5708]]
18 ||[[Kmaccudukarus XMuMAIECKIX PEaKIuii (COeTMHEHUS, 1 [[bubmuorexa [JOK
pa3JIoKeHUsl, 3aMeNICHHUs, 0OMeHa)]] https://m.edsoo.ru/ff0d3f34]]
19 ||[[M. B. JIoMOHOCOB — y4E€HBINH-IHIIMKIONEANCT. 1 [[bubmuoTeka [IOK
O0001IIeHIE U CHCTEMAaTH3aIUS 3HAHUH || https://m.edsoo.ru/ff0d40c4]]
20 |[[KonTposbHas pabota Nel mo Teme «Bemiectsa u 1 1 [[bubauoTeka [JOK
XUMHYECKHE PEAKIIUN ]| https://m.edsoo.ru/ff0d42901]]
21 |[[Bozmyx — cmech ra3oB. CocrtaB Bo3ayxa. Kucmoponq — || 1 [[bubmuoteka [IOK
DJIEMEHT U MPOCTOe BemiecTBo. O30H]] https://m.edsoo.ru/ff0d448e]]
22 |[[Duzmyeckure U XMMHYECKHUE CBOMCTBA KHCIOPOa 1 [[bubmuoTexa [IOK
(peakiuu OKUCIeHUs, Topenue). [TousTre 06 okcuaax|] https://m.edsoo.ru/ff0d4614]]
23 ||[[CrrocoOsI ToNTydeHUsT KHCI0PO/ia B JIA0OPATOPUH H 1 [[buommoTeka [IOK
npoMbIIeHHOCTH. [IpumeHenue kucnopoaal| https://m.edsoo.ru/ff0d497a]]
24 |[[TerutoBoii 3¢(heKT XUMHUIECKOH pEeaKIiH, TOHITHE O 1 [[Pubmmorexa [IOK
TEPMOXUMHYECKOM YPaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790]]
SHJOTEPMHUUECKHUX PEAKIUsIX ||
25 ||[[TormuBo (HedTh, yrosib 1 MeTaH). 3arpsi3HEHHUE 1 [[bubmuoTexa [JOK

BO3/yXa, CIIOCOOBI €ro MPeI0TBpaIeHHS | |

https://m.edsoo.ru/ff0d4c4a]]
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No Tema ypoka KonnuectBo yacos ‘ Hara DIIEeKTpOHHBIE IU(PPOBBIC
/1 Beero| Kourposbhsie || Mpaktuueckue || A3YICHUA 00pa3oBaTeNnbHBIC PECYPCHI
paboThI paboThI
26 |/[[[IpakTuueckas pabora Ne 3 o teme «llonydenue u 1 1 [[bubamroreka LIOK
coOHMpaHue KMCI0POa, U3yUCHHE €r0 CBONCTBY ] https://m.edsoo.ru/ff0d4ae2]]
27 |[[Bomopoa — 37EMEHT U IPOCTOE BEIIECTBO. 1 [[Bubmmorexa [IOK
Haxosxnenne B mpupose]] https://m.edsoo.ru/ff0d4dd0]]
28 |[[[Pu3nyecKkre 1 XMMUYECKHE CBOMCTBA BOJOPO/IA. 1 [[bubmuoTeka [IOK
[Tpumenenue Bogopoaal] https://m.edsoo.ru/ff0d4dd0]]
29 |[[TToHsiTHE O KUCIIOTaX U COMSIX]] 1 [[bubmuorexa [JOK
https://m.edsoo.ru/ff0d50d2]]
30 |(|[[Croco0sI moy4YeHust BOJOpOia B 1abopaTopuu || 1 [[bubmmoTeka [IOK
https://m.edsoo.ru/ff0d4dd0]]
31 |[[TIpakTrueckas pabota Ne 4 o reme «Ilomyuenue u 1 1 [[bubamnoreka LIOK
coOMpaHue BOJIOPO/Ia, H3YUCHUE €r0 CBOWCTBY | https://m.edsoo.ru/ff0d4f42]]
32 |(|[[MonsipHBIii 00BEM Tra3oB. 3akoH ABOTaIpo]] 1 [[bubmuorexa [JOK
https://m.edsoo.ru/ff0d542¢]]
33 ||[[BeramcneHust 00bEMa, KOTMUSCTBA BEIIECTBA Ta3a 1o 1 [[bubmuorexa [JOK
€r0 M3BECTHOMY KOJIMYECTBY BEIIECTBA MK 00BEMY] ] https://m.edsoo.ru/ff0d55a0]]
34 |[[Bbruncienus o0bEMOB Ta30B 10 YPAaBHEHUIO PEAKLIUU 1 [[bubamnoreka LIOK
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIICHUH Ta30B]] https://m.edsoo.ru/ff0d5708]]
35 |[[Pu3nueckre U XUMUYECKHE CBOWCTBA BOJIBI| | 1 [[Pubmmorexa [IOK
https://m.edsoo.ru/ff0d587a]]
36 |([[[CocTaB ocHoBanwuii. [TonsTHE 00 HHIUKATOpAX] | 1 [[bubmmoTeka [IOK
https://m.edsoo.ru/ff0d59e2]]
37 |[[Bona kak pacrBopurens. HacblmeHHbIe 1 1 [[bubamnoreka [IOK

HEHACHIIIICHHBIE PacTBOPHI. MaccoBast 0J1s BENIECTBA B
pacTtBope]|

https://m.edsoo.ru/ff0d5b40]]
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No Tema ypoka KonnuectBo yacos ‘ Hara DIIEeKTpOHHBIE IU(PPOBBIC
/1 Beero| Kourposbhsie || Mpaktuueckue || A3YICHUA 00pa3oBaTeNnbHBIC PECYPCHI
paboThI paboThI
38 ||[[[TpakTuueckas pabota Ne 5 mo teme «lIpuroroBienue 1 1 [[bubmmoTeka [IOK
PacTBOPOB C ONpPEIEIEHHOM MAaCCOBOM J0JIei https://m.edsoo.ru/ff0d5eba]]
pPacTBOPEHHOTO BEIICCTBAY ] |
39 |([[[KonTponbHas padota Ne2 no teme «Kucnopos. 1 1 [[bubmuoteka [IOK
Bomopoa. Boga»]] https://m.edsoo.ru/ff0d6342]]
40 |[[[Okcuubr: cocTaB, Knaccudukarys, HOMEHKIATypa]] 1 [[bubmuorexa [JOK
https://m.edsoo.ru/ff0d664e]]
41 |[[[Tony4yeHne U XUMUYECKHE CBOMCTBA KHUCIOTHBIX, 1 [[bubmuoTexa [IOK
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB]] https://m.edsoo.ru/ff0d664e]]
42 |[[[OcHoBanus: cocTaB, KiaccuduKaius, HOMEHKIATypa|] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d67ca]]
43 |[[[Tosy4ueHre U XUMUYECKHE CBOMCTBA OCHOBAHUH || 1 [[bubmuorexa [JOK
https://m.edsoo.ru/ff0d67ca]]
44 |[[KucnmoTsl: cocTaB, KIaccu(uKalus, HOMEHKIaTypa|| 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ffOdfee2]]
45 |[[[Tony4yeHne U XUMUYECKHE CBOMCTBA KHCIOT]| 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ffOdfee2]]
46 |[[[Comu (cpenHMe): HOMEHKIIATYpa, CIIOCOOBI ITOTYICHHUS, 1 [[bubmuoTexa [JOK
XUMHUYECKHE CBONCTBA]] https://m.edsoo.ru/00ad9474]]
47 |[[IIpakTuueckas padota Ne 6. Pemenue 1 1 [[bubamnoreka [IOK
IKCIIEPUMEHTATIBHBIX 33/1a4 10 TeMe «OCHOBHBIE KJIaCChI https://m.edsoo.ru/00ad9b7c]]
HEOPTraHUYECKUX COCTMHEHUI ]|
48 |[[TeneTnueckas CBA3b MKy KllaCCaMH HeOpraHWJeckux | 1 [[bubmuoTexa [JOK
COEIUHCHUI] ] https://m.edsoo.ru/00ad9a50]]
49 |[[O600mIeHre U cCUCTEMAaTH3aI|s 3HAHHH | | 1 [[bubmuoTeka [JOK

https://m.edsoo.ru/00ad9ch?2]]
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No Tema ypoka KonnuectBo yacos ‘ Hara DIIEeKTpOHHBIE IU(PPOBBIC
/1 Beero| Kourposbhsie || Mpaktuueckue || A3YICHUA 00pa3oBaTeNnbHBIC PECYPCHI
paboThI paboThI
50 |[[KontposbHas paboTa Ne3 mo teme "OCHOBHBIE KJIACCHI 1 1 [[bubmmoTeka [IOK
HCOPraHHYECKUX coequHeHui"]] https://m.edsoo.ru/00ad9ela]]
51 |[[IIepBBIe MOMBITKY KJIaCCU(PHUKAUYA XUMUYECKUX 1 [[Bubmmorexa [IOK
95ieMeHTOB. [ToHSATHE 0 IPyIIax CXOAHBIX DJIEMEHTOB] https://m.edsoo.ru/00ad9ffa]]
52 |[[TIepuoanyeckuii 3aKoH U [leproanyeckas cucrema 1 [[bubmuoTeka [IOK
xumuyeckux 3nementoB J[. . Menzaeneeal] https://m.edsoo.ru/00ada52c]]
53 ||[[[Teprompl, TPYIIITHI, IOATPYIIIHI | 1 [[bubmuorexa [JOK
https://m.edsoo.ru/00ada52c]]
54 |[[Ctpoenne atomoB. CocTaB aTOMHBIX sjiep. M3oTombi]] 1 [[bubmuorexa [JOK
https://m.edsoo.ru/00ada342]]
55 |[[CTpoeHue 31eKTPOHHBIX 000JI0YEK AaTOMOB 3JIEMEHTOB 1 [[bubamnoreka LIOK
[Mepuomuueckoii cuctemsl /1. . Mennaeneena]] https://m.edsoo.ru/00ada6bc]]
56 |(|[[XapakTepucTHKa XMMHYECKOTO 3JIEMEHTA 110 €Tro 1 [[bubmuorexa [JOK
nonoxenuto B [lepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824]]
Menpeneenal|
57 |[[3nauenue [lepuonnyeckoro 3aKoHa AJisl pa3BUTHUS 1 [[bubamnoreka LIOK
Hayku u npaktuku. 1. . MenaeneeB — y4u&HbIi, https://m.edsoo.ru/00ada96e]]
NeJaror U rpaxkaaHuH ||
58 ||[[DneKkTpooTpHLaTEIbHOCT ATOMOB XUMUYECKHUX 1 [[bubamnoreka [IOK
3JIeMEHTOB] ] https://m.edsoo.ru/00adaab8]]
59 |[[MoHHast xuMHUecKas CBS3b | ] 1 [[Pubmmorexa [IOK
https://m.edsoo.ru/00adac34]]
60 |[[KoBaneHTHas mOJIIpHAS XUMUYECKas CBA3b]| 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/00adaab8]]
61 |[[KoBaneHTHas HEMOJSPHAS XUMUYECKAasl CBSI3b || 1 [[bubmuoTeka [IOK

https://m.edsoo.ru/00adaab9]]
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No Tema ypoka KonnuectBo yacos ‘ Hara DIIEeKTpOHHBIE IU(PPOBBIC
n/m Beero| Kourposbhsie || Mpaktuueckue || A3YICHUA o0pazoBaTenbHBIE PECYPChI
paboThI paboThI
62 |[[[CTenenpb oxucieHus]| 1 [[bubaunoreka [JOK
https://m.edsoo.ru/00adae28]]
63 |[[OxucauTensHO-BOCCTAHOBUTEIBHBIC PEAKIIHH | | 1 [[bubmmoTeka [IOK
https://m.edsoo.ru/00adb076]]
64 |[[OxuciauTenu U BOCCTAaHOBUTENH || 1 [[bubmuoTeka [IOK
https://m.edso0.ru/00adb076]]
65 |/[[KonTponpHas padota Ne4 o reme «CtpoeHue aToma. 1 1 [[bubnuoreka [IOK
XuMHUYECKast CBI3b»]] https://m.edsoo.ru/00adb486]]
66 |[[Pe3epBHbIil ypok. O000IIEHNE U CHCTEMAaTU3AIINS 1 [[bubmmoTeka [IOK
3HAHUM || https://m.edsoo.ru/00adb33c]]
67 |/[[Pe3epBHblil ypok. OO0O0IIEHNE U CUCTEMATH3AIMS 1 [[bubamnoreka LIOK
3HAHUH | https://m.edsoo.ru/00ad9ch?2]]
68 |[[Pe3epBHbIil ypok. O000IIEHNE U CHCTEMAaTU3AIINS 1 [[bubmmoTeka [IOK
3HAHUH || https://m.edsoo.ru/ff0d61c6]]
|OBLLEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 68 | 4 [ 4 [
MNOYPOYHOE IIVTIAHUPOBAHHE 9 KJIACC
Ne Tema ypoka KonuuecTBo yacos ‘ Hata DneKTpOHHBIE ITU(POBHIE
/Tt Beero|| Konrpomshere || TpaxTuueckue || H3YI€HHs o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
1 |[[TIepuoanueckwuii 3akoH. [lepuonndeckas cucrema 1 [[bubamnoreka [IOK
xuMHu4eckux 3nmemenToB J[. . Menzaencea]] https://m.edsoo.ru/00adb59¢]]
2 ||[[3aKkOHOMEpPHOCTH B U3BMEHEHUHU CBONCTB XMMUYCCKUX 1 [[Bubmmotexa IIOK
9JIEMEHTOB TEPBBIX TPEX MEPHOIOB]] https://m.edsoo.ru/00adb6hb6]]
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No Tema ypoka KonnuectBo yacoB ‘ Hara DNeKTpOHHBIC IUPPOBHIE
/1 Beero| Kontponbheie || [Ipaktiieckue || H3YUCHUA o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
3 ||[[Kmaccudukamnusi 1 HOMEHKJIaTypa HEOPTaHUUECKUX 1 [[bubmuoTexa [TOK
BEIIECTR] | https://m.edsoo.ru/00adb7e2]]
4 |[[[Buabl XUMUYECKOM CBSA3U U THIIBI KPUCTATTMUYECKUX 1 [[bubmmoTeka [TOK
peméToK]] https://m.edsoo.ru/00adbac6]]
5 |([[[Kontpoabhas padora Nel mo teme «IloBTOpeHue n 1 1 (1
yriyOJIeHIe 3HAaHWI OCHOBHBIX Pa3/IelioB Kypca 8 Kiacca»]]
6 |[[Kmaccupukanus XUMHUYECKUX PEAKIHHA 110 Pa3TUIHBIM 1 [[bubmmoTeka [TOK
npu3HaKaMm] ] https://m.edsoo.ru/00adbch0]]
7 |[[[TlonsTre o ckopocTu xuMHUecKkoi peakuuu. [lonsitue o 1 [[bubnmorexa LIOK
TOMOTEHHBIX U T€TEPOTCHHBIX PEaKIusX ]| https://m.edsoo.ru/00adbe9a]]
8 |[[[ITonsiTHE O XMMHUYECKOM paBHOBecHU. DaKTOPHI, 1 [[bubamnoreka LIOK
BJIMSIFOIIIME Ha CKOPOCTh XUMHUUECKOM PeaKIny U https://m.edsoo.ru/00adc28c]]
MOJIOKEHNE XUMUYECKOTO paBHOBECHS | |
9 |[[[OxucnuTenbHO-BOCCTAHOBUTENBHBIE PEAKIUH || 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/00adcade]]
10 |[[[Teopust anexkrponauTuyeckoit nuccornuanuu. CHUIbHbIE U 1 [[bubamnoreka LIOK
ci1a0bIe 2JIEKTPOITUTHI] | https://m.edsoo.ru/00adcd68]]
11 ||[[MoHHBIEe ypaBHEHUS peaKInii]] 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/00add448]]
12 ||[[Xumudeckuie CBOMHCTBA KUCIOT U OCHOBaHHI B CBETE 1 [[bubmuoTexa [IOK
npeCTaBICHU 00 3JCKTPOTUTHUSCKON AUCCOIUAINH] | https://m.edsoo.ru/00add5d8]]
13 ||[[Xumudeckre CBOMCTBA COJIEH B CBETE MPEICTaBICHHI 00 1 [[bubmuoTexa [IOK
AIICKTPOIUTUICCKON JUCCOIMAITNH | ] https://m.edsoo.ru/00add8b2]]
14 |[[TIonsTHe 0 THApPOIH3E COeH]] 1 [[Bubmmoteka IIOK

https://m.edsoo.ru/00add9d4]]
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No Tema ypoka KonnuectBo yacoB ‘ Hara DNeKTpOHHBIC IUPPOBHIE
/1 Beero| Kontponbheie || [Ipaktiieckue || H3YUCHUA o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
15 |[[[O60061meHue 1 cucTeMaTH3alKs 3HaHU] | | 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/00addd12]]

16 ||[[TIpaxTrueckas padota Ne 1. «Pemenue 1 1 [[bubmmorexa LIOK

9KCIIEPUMEHTAIBHBIX 3aau»]] https://m.edsoo.ru/00addbfa]]
17 |[[[KonTpomnbHas padota No2 1o Teme «INeKTPOIUTUYECKAS 1 1 [[bubmuoTexa LIOK

JUCcoIManus. XUMUYECKHUE PEaKIIMU B pacTBOpax»|] https://m.edsoo.ru/00addec0]]
18 ||[[O0mas xapakTeprcTHKA raJIOT€HOB. XMMHYCCKHE 1 [[bubmmoTeka [TOK

CBOIiCTBa Ha IpuMepe Xjopa]] https://m.edsoo.ru/00addfe2]]
19 |[[XnopoBogopon. ComnsiHast KHCTIOTa, XUMAYECKUE CBOMCTBA,| 1 [[bubmmoTeka [TOK

NOJTyYCHUE, TPUMEHEHHeE ] | https://m.edsoo.ru/00ade104]]
20 |[[IIpakTuueckas padota Ne 2 no reme «Ilomyuenue constoi|| 1 1 [[bubamnoreka LIOK

KHCJIOTBI, M3y4YeHUE €€ CBOMCTBY]| https://m.edsoo.ru/00ade348]]
21 |[[Beramcnenus mo ypaBHEHHSIM XUMUYECKUX pEaKIuid, ecnu || 1 [[bubmuoreka [IOK

OJIMH U3 PEarcHTOB JiaH B H30bITKE] | https://m.edsoo.ru/00ade488]]
22 |[[O6mas xapakTepuCTHKa 2IeMeHTOB VIA-Tpymsl]] 1 [[bubmuoreka [IOK

https://m.edsoo.ru/00ade64a]]

23 |[[AnnoTponHble MoguduKauu cepbl. HaxoxaeHue cepsl U 1 [[bubamnoreka [IOK

e€ coeMHEeHNH B TIpUpoie. XUMHUYECKHE CBOWCTBA CEPhI]] https://m.edsoo.ru/00ade64a]]
24 |[[[CepoBomopo, cTpocHHE, (PU3UICSCKHE U XUMUYICCKUE 1 [[BuGmmoTexa IIOK

cBoiicTBa]| https://m.edsoo.ru/00ade802]]
25 |[[[Okcumbl ceprl. CepHast KUCIIOTa, (PU3UUECKHE U 1 [[bubmuoTexa [JOK

XUMHUYECKHE CBONCTBA, IPUMEHEHHE] | https://m.edsoo.ru/00adea28]]
26 |[[XuMuYecKue peakiluu, JIexKallue B OCHOBE 1 [[bubmuoTexa [IOK

MIPOMBIIIUICHHOTO CII0C00a MOTYyYEeHUsI CEPHOM KHUCIIOTHI.
XUMHUECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpeibl
COEIMHEHUSIMH CEPBHI | |

https://m.edsoo.ru/00adec8a]]
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No Tema ypoka KonnuectBo yacoB ‘ Hara DNeKTpOHHBIC IUPPOBHIE
/1 Beero| Kontponbheie || [Ipaktiieckue || H3YUCHUA o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
27 ||[[Beramcnenue MaccoBOM TOJIM BBIXO/AA MPOayKTa peakiuu]]| 1 [[bubmuoTexa [TOK
https://m.edsoo.ru/00adec8a]]

28 |[[[O6mas xapakTepucTHKa 3JIeMEHTOB V A-Tpynmbl. A30T, 1 [[bubmmoTeka [TOK
pacrpocTpaHeHHE B IPUPOIE, PU3UUECKUE U XUMUYECKHE https://m.edsoo.ru/00adeeab]]
CBOMCTBA] |

29 |[[AMMuak, ero ¢puzHYeCKue 1 XUMHUICCKUE CBOMCTBA, 1 [[BubmuoTeka [JOK
[OJIyYEHHE U IPHUMEHEHHE] ] https://m.edsoo.ru/00adf004]]

30 ||[[TIpakTuueckas padota Ne 3 mo Teme «Ilomyuenue 1 1 [[bubmuoTexa LIOK
aMMHaKa, U3y4eHHEe €ro CBONCTBY || https://m.edsoo.ru/00adf180]]

31 |[[[A3oTHas kucnoTa, e€ puandeckue U XUMHUECKHE 1 [[bubmuoTexa [IOK
cBoicTBa]] https://m.edsoo.ru/00adf306]]

32 |[[Ucmiob30BaHE HUTPATOB U COJICH aMMOHWSI B KA4eCTBE 1 [[bubmuoTexa [JOK
MHHEPAITBbHBIX y10OpeHid. XUMHUECKOe 3arpsi3HeHNe https://m.edsoo.ru/00adf518]]
OKPY’KaIOIIEH Cpeibl COeTUHEHUMH a30Ta] |

33 |[[@ocdop. Oxcua hocdopa (V) u dochopHas kuciora, 1 [[bubmmoTeka [TOK
du3nUecKre 1 XUMHUYECKHE CBOMCTBA, MOJTyueHHE] | https://m.edsoo.ru/00adf68a]]

34 |[[Ucrionb3oBanme hochaToB B Ka4eCTBE MUHEPATHHBIX 1 [[bubmuoTexa [JOK
yaoOpeHuit. 3arps3HeHne NpUPOaHOI cpeabl hocdaramu]] https://m.edsoo.ru/00adfc20]]

35 |([[[Yrnepon, pacripocTpaHeHHE B IpUpOe, GU3NUECKUE U 1 [[bubamnoreka [IOK
XUMHYECKHE CBOMCTBA]] https://m.edsoo.ru/00adfd9c]]

36 ||[[Okcunp! yritepona, UX GU3NYECKUE M XUMUICCKHE 1 [[bubmuoTexa [JOK
CBOICTBA. DKOJNOTHYECKUE MPOOIEMBI, CBSI3aHHEIE C https://m.edsoo.ru/00adfebe]]
okcunom yriaepoxaa (IV)]]

37 |[[[YronpHas kuciora u e€ cou|] 1 [[bubmuoTeka [JOK

https://m.edsoo.ru/00ae006c¢]]
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No Tema ypoka KonnuectBo yacoB ‘ Hara DNeKTpOHHBIC IUPPOBHIE
/1 Beero| Kontponbheie || [Ipaktiieckue || H3YUCHUA o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
38 ||[[[IpakTrueckas padora Ne 4 o Teme "[lomydenue 1 1 [[bubmuoTexa [TOK
yriaekuciaoro rasa. KauectseHHas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027¢]]
non"]]
39 |[[ITepBoHavabHBIC TOHATHUS 00 OPTAaHMYECKUX BEIIECTBAX 1 [[bubnuotexa LIOK
KaK O COCTUHCHUSX yIiiepo/al] https://m.edsoo.ru/00ae054¢]]
40 |[[[KpemHHii 1 ero coequHECHUS ] | 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/00ae080a]]
41 |[[IIpakTuueckas pabota Ne 5. Pemenue 1 1 [[bubmuoTexa LIOK
IKCIIEPUMEHTANILHBIX 33/1a4 10 TeMe «BakHeiimme https://m.edsoo.ru/00ae0bf2]]
HEMETaJUIbl U UX COCIUHEHUS» ||
42 |[[KontponbHas pabota Ne3 mo teme «Baxneimme 1 1 [[bubmuoreka [IOK
HEMETAJLTBI U UX COCTUHCHHS | | https://m.edsoo.ru/00ae0e18]]
43 |[[[Obmas xapakTepUCTHKAa XUMHUECKUX HJIEMEHTOB — 1 [[bubamnoreka LIOK
MeTa/UToB. MeTauindeckast CBA3b U MEeTalTHUecKast https://m.edsoo.ru/00ae103e]]
KpHUCTaJUIM4ecKas perérka. Pu3snyeckue CBOMcTBa
MeTaJlIoB]|
44 |[[XumHudecKkue CBOMCTBA METAIIOB. DJIEKTPOXUMUYECKUMA 1 [[BuGmmoTexa IIOK
PSI HATIPSHKSHUI METaILIOB] | https://m.edsoo.ru/00ae1156]]
45 |[[[O61mue criocoOs! momyueHus MeTamioB. CIiaBsl. 1 [[bubmuoTexa [JOK
Brruncienus o ypaBHEHUSIM XUMHUECKUX PEAKIUHN, €CIH https://m.edsoo.ru/00ae1156]]
OJIMH U3 PEAreHTOB CONCPKUT IIPUMECH | |
46 |[[TIoHsATHE O KOPPO3UU METALIOB] ] 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/00ae1278]]
47 |[[[Ilenounble MeTaIbI]| 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/00ae14b2]]
48 |[[[Oxcuapl 1 TUAPOKCUIBI HATPUS U Kaus || 1 [[bubmuoTexa [TOK

https://m.edsoo.ru/00ae14b2]]
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No Tema ypoka ‘ KonnuectBo yacoB ‘ Hara DNeKTpOHHBIC IUPPOBHIE
/1 Beero| Kontponbheie || [Ipaktiieckue || H3YUCHUA o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
49 |[[LLlerouHO3EMENbHBIC METAILIBI — KAJbIMA U MarHui| | 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/00ae15e8]]
50 |[[BaxxHeiimne coeIMHCHUS KaIbIHs ]| 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/00ae15e8]]
|51 ||[[O6o61ueHHe U CUCTEMAaTH3alus 3HAHUH | | H 1 H H H ‘[[]]
52 ||[[?Ké&cTkOoCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHus| | 1 [[bubmuoTexa LIOK
https://m.edsoo.ru/00ae1886]]
53 ||[[IIpakTuyeckas padora Ne 6 mo Teme "XKECTKOCTH BOABI U 1 1 [[bubmuoTexa LIOK
MeTobl €€ ycrpaneHus'"]] https://m.edsoo.ru/00aelae8]]
54 |[[[AnmromunMif]] 1 [[BuGmmoTeka IIOK
https://m.edsoo.ru/00aelc64]]
55 |[[[AmdoTepHbIe cBOMiCTBAa OKCUAA U THIPOKCHIA] ] 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/00aelc64]]
56 ||[[’Kene30]] 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/00ae1d86]]
57 |[[Oxcunpl, rTunpoxcuasl u conu xenesa (II) u xxenesza (111)]] 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/00ae35e6]]
|58 ||[[O606H.I€HI/IC U CHCTEMaTH3alMsl 3HaHUH]] H H H H ‘[[]]
59 |[[TIpakTrdeckas pabora Ne 7. Pemenne 1 [[bubmuoTexa [JOK
HKCIIEPUMEHTABHBIX 33/1a4 10 TeMe «BakHeiie MeTab https://m.edsoo.ru/00ae3de8]]
1 UX COCAUHCHH ]|
60 |[[Beramcnenus mo ypaBHEHUSIM XHMHUSCKUAX peakiuid, ecim | 1 [[bubmuoTexa [JOK
OJIMH U3 PEareHTOB JIaH B U30BITKE WM COACPKUT IPUMECH. https://m.edsoo.ru/00ae1750]]
Brrunciienns MaccoBO 1011 BbIXOAA MPOIYKTa PEAKIIHH | |
61 [[[O60Gmenne 1 cuctemaTn3arys 3Hammii]] [ I I [
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No Tema ypoka KonnuectBo yacoB ‘ Hara DNeKTpOHHBIC IUPPOBHIE
/1 Beero| Kontponbheie || [Ipaktiieckue || H3YUCHUA o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
62 |/[[KonTposbHas pabota Ne4 o teme «Baxneiimme metamist | 1 1 (]
Y UX COCIUHEHUS | ]
63 |[[BemecTBa 1 MaTepralibl B IOBCEAHEBHOM KU3HU 1 [[bubmmoTeka [TOK
yesgoBeKa]] https://m.edsoo.ru/00ae3f50]]
64 |[[XuMudeckoe 3arpsi3HEHUE OKpYKarolen cpesi|| 1 [[bubmuoTexa LIOK
https://m.edsoo.ru/00ae4270]]
65 |[[[[Posb XxuMUM B pelICHHH YKOJIOTHUECKUX MPodIIeM] | 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/00ae4270]]
66 ||[[Pe3epBHEI ypok. O0OOIICHHE U CUCTEMATH3AIIHS 1 [[bubmmoTeka [TOK
3HAHUM || https://m.edsoo.ru/00ae0d0a]]
67 |[[Pe3epBHBIii ypok. O6001IEHNE U CUCTEMATU3ALIUS 1 [[bubamnoreka LIOK
3HaHUH || https://m.edsoo.ru/00adb33c]]
68 ||[[Pe3epBHEIi ypok. O0OOIICHHE U CUCTEMATH3AIIHS 1 [[bubmmoTeka [IOK
3HAHUH || https://m.edsoo.ru/00ad9cb2]]
|OBLLEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 68 | 4 [ 7 [ [
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOT'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J1S1 YYHEHUKA

* Xumusi, 7 knace/ I'abpuensa O.C., OctpoymoB W.I'., CnagkoB C.A., AkumonepHoe
obmmectBo «M3narenscTBo «IIpocBenienne»

* Xumus, 8 kmace/ 'abpuensia O.C., OctpoymoB W.I'., Cnagko C.A., AkiuoHepHoe
obmmectBo «M3narensctBo «IIpocBenienne»

METOJINYECKHUE MATEPHUAJIBI 1J151 YUUTEJIA

 Xummsa, 8 wimacc/ Pymutuc T'E., ®empaman D.I'., AkumoHepHOE OOIIECTBO
«M3narenscTBO «IIpocBerieHne»

 Xummsa, 9 wimacc/ Pymutuc T'E., ®empaman D.I'., AkumoHepHOE OOIIECTBO
«M3narenscTBO «IIpocBerieHne»

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
HUHTEPHET

bubnunorexa [IOK https://m.edsoo.ru/00ad9ch2

Kpurepun oneHuBaHMsi KOHTPOJbHBIX PadoT:
OTMeTKa «5» CTaBUTCS, €CITH:

> paboTa BBIITOJHEHA ITOJTHOCTHIO;
> B JIOTUYECKUX PACCYKICHHUSIX 1 000CHOBAaHUHU PEIICHUS HET MPOOEJIOB U OLIHOOK;
> pellieHHe He COIEPKUT HEBEPHBIX YTBEPXKAEHUH (BO3MOKHA OJJHA HETOYHOCTH,

OIMIMCKa, KOTOpas HC ABJIACTCA CJICACTBUEM HE3HAHUA UM HCIIOHMMAaHUA y‘-I€6HOFO MaTepI/Iana).
OtmeTka «4» cTaBUTCS B CJIICAYIOIUX ClIy4dasX:

> paboTa BBIMOTHEHA MTOJTHOCTHIO, HO 000CHOBAHUS IIATOB PEHICHUS HETOCTATOYHBI
(ecnmuymeHre 000CHOBBIBATh PACCYKICHUS HE SBIISJIOCH CIIEIUAIBHBIM 00BEKTOM IIPOBEPKH);

> JIOMYIIEHb OJHAa OIIMOKa WM eCTh JIBa — TpPU HeAouéTa B BBIKJIAJKAX,
pUCYHKaX MTecTax (€CiIM 3TH BUJbI pabOT HE ABJISUINCH ClIEUATbHBIM O0OBEKTOM ITPOBEPKHU);

> BBITIOJTHEHO 0€3 HEeJI0UE€TOB HE MEHEE TPEX YETBEPTHIX 3aJaHUH.

OtMeTKAa «3» CTaBUTCH, €CIIH:

> JOMyIIeHo 0oJiee OHON OMMOKHU WK 00JIee IBYX — TPEX HEJ0UETOB B BBIKIIAIKAX,
TecTax, HO 00yyaromumiics oonagaet 00s3aTeIbHBIMA YMEHHUSIMU 10 IPOBEPSEMOI  TEMe,

> 0€e3 HeJI0UeTOB BBIITOJIHEHO HE MEHEE MOJOBUHBI PaOOTHI.

OTMeTKa «2» CTaBUTCS, ECIHU:

> AONYHICHBI CYIICCTBCHHBIC OH_II/I6KI/I, IIOKa3aBIIMEC, YTO yqanmﬁc;l HC O6J'I8.,I[aeT
00s13aTeIbHEIMHI YMCHUAMU 1O )IaHHOI\/JI TEME B MOJHOU MEpE;

> IMPaBHUJIbHO BBIIIOJIHEHO MCHEC IMOJIOBUHEBI pa60TBI.
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