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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMuu Ha ypOBHE OCHOBHOT'O OOIIETO 0Opa3oBaHuUsl COCTaBJECHA HA OCHOBE
TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUS OCHOBHOH 0O0pa3oBaTeIbHON MporpaMMbl OCHOBHOTO
obmero obpaszoBanus, npenacraBieHHbix B PI'OC 00O, a taxke Ha OCHOBE (emepanbHOM
paboueii mporpaMMbl BOCITUTAHUSA M C YIETOM KOHIICTITUHU MPENOIaBaHus y9eOHOTO MmpeaMeTa
«XuMmusi» B o0OpazoBaTelIbHBIX opranu3anusx Poccuiickoit denepanmm.

PaGouasi nporpaMmma pa3padoTana B COOTBETCTBHH C:

1. ®enepanbHbiM 3ak0HOM «O06 o6pazoBanum B Poccuiickoii denepammm» ot 29.12.2012 Ne
273-03
2. ®enepanbHblil 3aK0H OT 19.12.2023 No 618-D3 «O BHeceHnn nameHeHuii B denepaibHbli

3akoH «O0 oOpa3zoBanuu B Poccuiickoit deneparimm»»

3. Ilpukaz MunucrtepctBa npocsenieHus Poccuiickoii ®eneparuu ot 31.05.2021 No287 «O6
YTBEpXKIECHUM (PeepaibHOro TroCyAapCTBEHHOIO 00pa30BaTebHOrO CTAaHIApTa OCHOBHOIO
o0111ero 00pa3oBaHUs»

4. MunucrepctBa npocsenieHus Poccurickon @enepanun ot 18.07.2022 No568 «O BHeceHun
U3MEHEHUH B (peiepanbHbIi roCyAapCTBEHHBINM 00pa30BaTENbHbIN CTaHIaPT OCHOBHOTO OOIIETO
00pa3oBaHUs»

5. Ilpukaz MunucrtepctBa npocBemieHus: Poccuiickoit ®enepanuu ot 19.02.2024 Nell0 «O

BHECEHHH U3MEHEHMI B HEKOTOpbIE MpUKa3bl MUHHCTEpCTBA 00pa3oBaHus U Hayku Poccutickoi

OQenepaun 1 MunucrepcrBa npocBemieHuss  Poccuiickon  ®depepaunn, Kacaroumuecs

dbenepalbHBIX ~ TOCYJApPCTBEHHBIX  OOpa30BaTEIbHBIX CTaHAAPTOB  HAYAJIBLHOTO  OOIIETO

00pa3oBaHUsI © OCHOBHOTO O0OLIEro 00pa30BaHU»

6. Ilpukaz MwunuctepcrBa mpocBemmenus Poccuiickoit @enepanun ot 22.01.2024 Ne31 «O

BHECEHHH U3MEHEHMI B HEKOTOpbIE MpUKa3bl MUHKUCTEpCTBA 00pa3oBaHus U Hayku Poccuiickoi

Oenepanun 1 MunucrepcrBa npocBemieHuss  Pocculickonn  ®depepauun, Kacaroluecs

denepaibHBIX ~ TOCYAApCTBEHHBIX  OOpa30BaTEIbHBIX  CTaHAAPTOB  OCHOBHOTO  OOIIEro

00pa3oBaHMsD)

7. Ilpukaz MunuctepctBa npoceiienust Poccuiickoit ®enepanun ot 18.05.2023 Ne370 «O6
yTBEPKJIeHUH (PenepanbHOoil 00pa30BaTEIBHON MIPOTPaMMbl OCHOBHOTO OOIIET0 00pa30BaHMS

8. Ilpukaz MunucrepctBa npocsemieHusi Poccuiickoii ®eneparmu ot 19.03.2024 Nel71 «O
BHECCHUM HW3MEHEHHWU B HEKOTOpbIE NpUKa3bl MuHUCTEpCTBa MNpocBenieHuss Poccuiickon
denepanuu, kacaronecs (peneparbHBIX 00pa30BaTENbHBIX MPOrPaMM HAYaIbLHOTO OOIIETro
o0Opa3oBaHusi, OCHOBHOTO OOIIEro 00pa30BaHMs M CPETHErO 00IIero 00pa3oBaHUs»

9. Ilpukaz MunucrepctBa npocsemenus Poccuiickoit @eaepammu Ne 1028 ot 27.12.2023 «O
BHCCCHMHM W3MCHCHHMI B HEKOTOpBIE NpHKa3bl MUHHCTEPCTBA O0Opa30BaHUS W HAyKH
Poccuitickonn ®enepaumun u  MunucrepcTtBa mnpocBeuieHuss Poccuiickon  ®epepanuu,
Kacarommecs: (penepanbHbIX TOCYJAPCTBEHHBIX 00pa30BaTENbHBIX CTaHAAPTOB OCHOBHOI'O
obmiero oOpazoBaHusi U cpeaHero obdimero odpazoBanus» (3apeructpupoBan 02.02.2024 Ne
77121)

10.[Tpuxka3z MwunucrepctBa npocemieHuss Poccuiickori ®enepanun ot 01.02.2024 Ne62 «O
BHECEHUN H3MEHEHMM B HEKOTOpBIE NpHKa3bl MHMHHMCTEPCTBA IpOCBelleHHs Poccuiickon
denepanuu, Kacaromnmecs: (GeaepalbHBIX 00pa30BaTEIbHBIX MPOTPAMM OCHOBHOTO OOIIETO
oOpa3oBaHUs U CPeAHETO OOIIEro 00pa30BaAHMS



11. OcHoBHast oOpa3zoBareiabHasi MPOrpaMMa OCHOBHOTO OOIIEro oOpa3oBaHUs, YTBEPKIACHHOM
npukazom Ne349 ot 31.08.2023r.

12. JlokanbHoro HopmaTtuBHOro akta «llomoxkenne o pabodeil mnporpamme y4eOHBIX
IPEeIMETOB, y4eOHBIX KypCOB, yueOHbIX MOAyJIel nenarora, peanusytoiiero ®I'OC HOO, ®I'OC
000, ®1'0C COO, ®OIT HOO, ®OITI OO0, ®OII COO», yrBep:xkaenHoro npukazom Ne346-O
ot 31.08.2023r.

[Iporpamma 1o xuMuM Aa€T TPENCTaBICHUE O MENsAX, oOmed crpaTteruu oOydeHus,
BOCIIUTAHUSI U Pa3BUTUs OOyYarOUIUXCs CpPEJACTBAMU YUE€OHOTO NpPEIMETa, YCTAHABIMBACT
00s3aTeNbHOE NPEIMETHOE COJEPKAHKME, TPENYCMAaTPUBAET PACIpEACIICHUE €ro Mo KiaccaM H
CTPYKTYpHUPOBAHUE IO pa3jesiaM U TeEMaM IPOTrpaMMbl O XUMUU, ONPEESET KOJINUYECTBEHHbIE
Y KQUeCTBEHHBIE XapaKTEPUCTUKH COJIEPKAHUS, PEKOMEHTyEMYIO MTOCIIEI0BATEILHOCTh U3YUCHUS
XUMUHU C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JOTUKU y4eOHOTO Mpolecca,
BO3PACTHBIX 0COOCHHOCTEN 00YUaIOIIUXCs, OMPEAEIIIET BO3MOKHOCTU MPEeMETa JIJIsl peain3aiuu
TpeOOBaHMI K pe3yjbTaTaM OCBOCHMS OCHOBHOW 00Opa3oBaTeIbHOM NIpOrpaMMbl Ha YPOBHE
OCHOBHOTO 00I1ero oOpa3oBaHus, a Takke TPeOOBaHUM K pe3ysibTaTaM OOYy4YeHUs XMUMHHU Ha
yYpOBHE LieNiel U3y4eHHs! peIMeTa U OCHOBHBIX BHUJIOB yue€OHO-TIO3HABATEILHOMN JESITEIbHOCTU
00y4aroIerocsi 0 OCBOCHUIO yUeOHOTO COACpKAHMSL.

3HaHUE XUMHUU CIYKUT OCHOBOM ISl OPMHUPOBAHUSI MUPOBO33PEHUS 00YUaAIOIIETOCs, €ro
MPECTABICHUN O MaTEepUAIBHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMUPYEMbIE XUMHEH
MIPEJCTABIICHUS O B3aUMOMPEBPAICHUAX YHEPTUU U 00 SBOJIIOIIMU BEIIECTB B MPUPOJIE, O MYTAX
pemeHuss rI00ajdbHBIX MPOOJIEeM YCTOWYMBOTO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HHEPTreTUYECKOM, MUIIEBOM U SKOJOTUYECKON 0€30MacHOCTH, TPOOIIEM 3PABOOXPAHCHHSI.

N3yuyenne xumun:

CIOCOOCTBYET peau3aliui BO3MOKHOCTEH JIsl caMopa3BUTHS U (DOPMUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ o01Ieil 1 PYyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHPOBAHUE MBIIUICHUS U TBOPUECKHX CIIOCOOHOCTEN 00YyYaromuxcs,
HaBBIKOB HMX  CAMOCTOSITEIbHOM  Y4EOHOW  NIEATENTbHOCTH,  OKCIEPUMEHTAIBHBIX U
HCCIICIOBATENIbCKUX YMEHUM, HEOOXOJUMBIX KaK B TIOBCEIHCBHOM JKM3HM, TaK W B
podeCCUOHATIBHON JIEATEIbHOCTH;

3HAKOMUT CO CIIENU(PUKON HAYIHOTO MBIIIJICHUS, 3aKJ1aIbIBAET OCHOBHI 1IEJIOCTHOTO B3TJIsIa
Ha €IWHCTBO TPUPOABI U YEJOBEKA, SBJISETCS OTBETCTBEHHBIM JTalioM B (OPMUPOBAHUU
€CTEeCTBEHHO-HAYYHOU IPaMOTHOCTH 00yYarOImMnXCs;

crocoOCTBYyeT (OPMUPOBAHUIO IIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUAM, K TPUPOAE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ B DKOJIOTHYECKOE OOpa3oBaHHUE
00yJaroIMXCs.

JlanHbie HampaBiieHUs B OOyYE€HWHM XUMHUHU OOECIIEUMBAIOTCS CHEIU(PUKON COoMep KaHUs
y4eOHOT0 NpeIMeTa, KOTOPHIH SIBISETCS MeIarorniyecky aJanTUPOBaAaHHBIM OTPaKeHHEM 0a30BOM
HAyKU XMMHUH Ha ONPeIeNIEHHOM JTare e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTIO 00IIero oOpa3oBaHHS OPUEHTUPOBAH HA OCBOCHHUE
OOyYarONIMMUCS CUCTEMBI MIEPBOHAYAIBHBIX TOHITHI XUMUU, OCHOB HEOPTAHMUECKOU XUMUU H
HEKOTOPBIX OTAEJIbHBIX 3HAUMMBIX MOHITHI OPraHMYECKOM XUMUHU.

CtpykTypa cofepkaHus MporpamMMbl MO XMUMHUHU C(POpMUPOBaHA HA OCHOBE CHUCTEMHOIO
noaxona k e€ mzyuyenuto. CopepkaHue CKJIAAbIBAETCS W3 CUCTEMBI MOHATUH O XMUMHUYECKOM
AJIEMEHTE W BEIECTBE M CHCTEMBI TMOHATHA O XUMHUYECKOW peakiuu. O0e 3T CHUCTEMBI



CTPYKTYpHO OpPraHM30BaHbl MO MPUHIUIY MOCIEAOBATEIHLHOTO PAa3BUTHSl 3HAHUW HA OCHOBE
TEOPETUUECKHUX MPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUY€HHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuonnueckoro 3akona J[. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XMMUMU;

— YUY€HHUS O CTPOEHUHU aToOMa U XUMUYECKOMN CBA3H;

— IPEJCTaBICHUN 00 3IEKTPOTUTHUECKON AUCCOIMAIIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHHUA PAcCMATPUBAIOTCS HA OCHOBE HMIHUPUYECKH TMOJYUYECHHBIX U
OCMBICTICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJTHOTO YPOBHS K IPYTOMY, BBITIOJIHSS
(GyHKIMHA OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BOZMOXXHOCTEH MPaKTHUYECKOTO
MPUMEHEHHUS U TIOTYyYEHUS N3y4aeMbIX BEIIECTB.

OcBoeHHe MporpamMmbl MO XHUMHH CIOCOOCTBYET (OPMUPOBAHHMIO MPEICTABICHUS O
XUMHAYECKON COCTABISIONIEM HAYYHOM KapTUHBI MHUpa B JIOTHKE €€ CHCTEMHOM IPUPOJBI,
LEHHOCTHOT'O OTHOILIEHUSI K HAYYHOMY 3HAHUIO U METO/IaM M03HaHUs B Hayke. M3yueHne Xxumun
IIPOUCXOIUT C IPUBJICUEHUEM 3HAHUM U3 paHee U3yUEHHBIX YUEOHBIX IpeIMeTOB: « OKpyKaroIui
MHp», «bnonorus. 5—7 knacce» u «Pusuka. 7 Kiacey.

[Tpu n3ydeHnn XUMUN TPOUCXOAUT GOPMUPOBAHNE 3HAHUI OCHOB XMMHUYECKON HAYKH KaK
00J1aCTU COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON JESATENHOCTH YEJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYJIbTYpbl. 3ajiadya y4eOHOro MmpeaMera COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XMMHUYECKHX 3HAHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHM, 3aKOHOB U TEOPETHUUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0000IIEHUN MHUPOBO33PEHUYECKOTO XapakTepa, s3bIka HAyKH, B
NPHUOOIIEHNHN K HAYYHBIM METO/IaM MTO3HAHUS TPU N3YUYCHUH BEIIECTB U XUMUYECKUX PEaKlnid, B
(GOopMUPOBAaHMM M PA3BUTUU I[IO3HABATEJIBHBIX YMEHUH M HMX TNPUMEHEHUHM B Y4eOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEJOBATENbCKOM AESITEIbHOCTH, OCBOCHUHU MPAaBUII 0€30MacHOTrO
oOparieHus ¢ BeIecTBaMy B TIOBCETHEBHOM JKU3HHU.

[Ipy u3ydeHHH XUMUU HA YpOBHE OCHOBHOTO O0OIIEro oOpa3oBaHMs BaKHOE 3HAUYCHHUE
NpUOOpENH TaKUe 1eJd, KaK:

— (OpMUPOBAHHUE WHTEIJIEKTyaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHMIO,
COTPYJHUYECTBY, CaMOCTOATEIbHOMY MPUHATUIO pEIIEHUH, CIIOCOOHOW aJanTHpOBaThCS K
OBICTPO MEHSIFOIIIMMCS YCIIOBUSIM KHU3HU;

— HampaBIIEHHOCTh OOYYeHHs] Ha CHCTEMaTHYeCKOE TMPHUOOIICHHE OOyJarommxcs K
CaMOCTOSITENIbHOM ~ TMO3HABATENbHON  JEATENBHOCTH, HAyYHBIM  METOJaM  IO3HaHUA,
(hOpPMUPYIONTUM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K XMMUU;

— o0ecreyeHne YCJIOBHH, CIIOCOOCTBYIONIUX MPUOOPETCHUIO OOYYAIOIUMUCS OTIBITa
pa3HOOOpa3HON NEATEIHHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KITFOUEBBIX HABBIKOB (KITIOYEBBIX
KOMIIETSHIIH ), IMEIOIINX YHUBEPCAIbHOE 3HAUCHUE IS PA3INYHBIX BUIOB JACSITEILHOCTH;

— (hopmupoBanue o01Iei GyHKIIMOHATHPHOM M €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
YHCIie YMEHHUI OOBSICHATH U OLICHUBATH SIBJICHUS OKPY/KAIOIIETO MUPA, UCIIOJIb3YS 3HAHUS U OTIBIT,
MOJIYYCHHbIC TIPU M3YYEHUH XWMHUHU, MPUMEHSATHh WX NPHU pEUICHUH NpoOJIeM B MOBCEAHEBHOM
KU3HU U TPYJOBOU 1€ATEIbHOCTH;

— (popmupoBanue y 00ydarOMMXCd T'YMAaHUCTUYECKUX OTHOLIECHUN, OHUMAHUS [IEHHOCTU
XUMHUYECKUX 3HAHWNA AJis BBIPAOOTKM 3KOJOTHYECKH IEIeCO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOW JAEATEIIBHOCTU B LEJISAX COXPAHECHUS CBOETO 3J0POBbA M OKPYXKAIOWIEH MPUPOTHOU
Cpelibl;



— pa3BUTHE MOTHBAIIUH K 00YUYEHUIO, CIOCOOHOCTEHW K CAMOKOHTPOJIO M CaMOBOCTTUTAHHIO
Ha OCHOBE YCBOCHHsSI OOIIEUYETOBEUECKMX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduIIsl ¥ HAITPABJICHHOCTH JAIbHEUIIIETO O0yUICHMS.

OO61iee yuciIO 4acoB, OTBEAEHHBIX ISl U3YyYEHUS XUMHUU Ha YPOBHE OCHOBHOI'O OOIIEro
obOpaszoBaHus, coctaiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJlen0), B 9 kiacce — 68
4yacoB (2 Jaca B HEJEINIO).



COJEP XAHME OBYUEHUA

8 KUIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipeamet xumuu. Posib XMMUU B )KU3HU YeJIOBEKa. XUMUS B CUCTEME HayK. Teja 1 BellecTBa.
du3nyeckre CBOMCTBA BEIIECTB. ArperaTHoe cOCTostHUE BelecTB. [loHsTHE 0 MeTonax MO3HAHUS
B xumuu. Yuctele BemecTBa U cMecu. CriocoObl pa3iesieHUs CMECEH.

ATOMBI U MOJIEKYIbl. XUMHUUECKUE 3JIEMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie
U CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢popmynna. BaleHTHOCTh aTOMOB XMMHUYECKHUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemiecTB. OTHocHUTeNlbHAass atoMHas macca. OTHOCHUTENbHAs MOJEKYJSpHas macca.
MaccoBas 1011 XUMHUYECKOTO AJIEMEHTA B COCTUHEHHUU.

KommuectBo BemectBa. Monbs. MonsipHas macca. B3auMoCBs3b KOJIMYECTBA, MACCHl U YK CIIA
CTPYKTYPHBIX €IUHUI] BerlecTBa. Pacy€Tol Mo opMysiaMm XUMHUUECKUX COSTUHEHU.

@u3nueckue W XUMHUYECKHE SBIICHHUS. XUMHUUYECKas peakuus U €€ NpPU3HAKU. 3aKOH
COXpaHEHUs MacChl BEIIECTB. XUMHUYECKUEe ypaBHeHMs. Kiaccudukanus XUMUUECKUX pEaKIIHii
(coenuHeHUs, pa3ioKeHUs, 3aMelIEeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW TMOCYJOi, MpaBWiaMu pabOThl B JTAOOpATOpUU U NPUEMAMHU
obOpaieHusi ¢ Ja00paTOPHBIM OO0OPYIOBAaHHEM, M3YYCHHE M OIHMCAHUE (PU3MYECKUX CBONCTB
00pa3IoB HEOPTraHUUYECKUX BEIIECTB, HAOM0IeHHe (Pu3nueckux (IJIaBJICHUE BOCKA, TAsSHUE JIbJA,
pacTUpaHue caxapa B CTYIKE, KUIEHUE U KOHJCHCAIUs BOJbI) U XUMHUYECKUX (TOPEHUE CBEUH,
MPOKaJIMBaHUE MEIHOM MPOBOJIOKU, B3aUMOJECICTBUE MeJla C KUCIOTON) ABJICHU, HAOII0IeHUE U
ONMCAaHUE MPU3HAKOB MPOTEKAHUSI XMMHUYECKUX peakiuil (pa3ioKeHue caxapa, B3auMOJICHCTBUE
CEpPHOU KHUCJIOTHI C XJIOpUIOM Oapusi, pazioxkeHue runpoxkcuga menu (ll) mpu HarpeBanuwm,
B3aMMO/ICHCTBHE Keme3a ¢ pacTBopoM cosir meau (1), uzydenue cnoco0oB pasnieneHus: cMeceil: ¢
MOMOIIBI0 MarHuTa, GuibTpoBaHUE, BhIMMApUBAHUE, TUCTWILISALMS, XpoMaTtorpadus, MpoBeICHUE
OUMCTKH TIOBAPEHHON coOJiM, HaOJMIOJICHWEe W OMNHCAaHWE pe3yJIbTaTOB TMPOBEICHUS OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACChl, CO3JJaHuEe MOJIETIEN MOJIEKY (IIapOCTEPKHEBBIX ).

BaxHeliue npeacTraBuTe] 4 HCOPraHUYECKUX BeLIEeCTB

Bo3nyx — cMmech razoB. CocrtaB Bo3ayxa. Kuciopog — 37€MEHT M HpPOCTOE BEUIECTBO.
Haxoxnenue kuciopona B npupoze, (u3n4ecKkue U XMMUUYECKHE CBOMCTBA (peaklUud TOPEHHUS).
Oxcunpl. [lpumenenue xucmopoma. CrmocoObl MOMyYeHUS KHCIOpoJa B JabopaTopuu W
MpoMbITTUIEHHOCTU. KpyroBopot kuciopoga B mpupoge. O30H — amtoTpornHas MoAuUKaIus
KHCJIOPO/Ia.

TeroBoit 3(ppexT XUMHUUYECKOW peakIuu, TEPMOXUMUYECKHE YPABHEHHMS, D5K30- H
SHAOTEPMUYECKUE peakuuu. TOMIMBO: Yroib M MeTaH. 3arps3HEHUE BO3/AyXa, YCHIICHHE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bognopon — anemenT u mpoctoe BeniectBo. Haxoxxaenue Bogopo/ia B nmpupoe, hpusnueckue u
XUMHUYECKUE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI MoTydeHusi. KuciaoTsl u comnu.

MonsipHbiii 00BEM ra3oB. Pacy€Tel M0 XUMUUECKUM YPaBHEHUSIM.

dusnueckne CcBOWCTBA BOAbl. Boma kak pacrtBopurens. PactBopel. Haceiennsie un
HEHACBIIICHHBIE pPacTBOPbL. PacTBOpMMOCTH BeElIeCTB B Boja€. MaccoBass J0Ji1 BELIECTBA B
pactBope. XuMuueckue cBoiicTBa BOAbl. OcHOBaHusl. Poiib pacTBOpPOB B MPUPOJAE U B KU3HU



yenoBeka. KpyroBopoT BoAbl B Mpupoje. 3arpsi3HEHUE NpUPOJHBIX Boja. OXpaHa M OYMCTKA
OPUPOJIHBIX BOJ.

Knaccudukanus Heopranumdeckux coenaunenuit. Oxcuapl. Krnaccudukaiuss OKCHIIOB:
cosieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aM(OTepHBIC) U HecosieoOpasyromue. Homenkmatypa
oKcuA0B. PU3NUECKNE U XUMUYECKHAE CBOMCTBA OKCUAOB. [loilyueHne okcuaos.

OcHnoBanus. Knaccudukanuss ocCHOBaHMI: WIENOYM U HEPACTBOPUMBIE OCHOBAHUA.
Homenknarypa ocHoBanuil. @Pu3nyeckue U XHMHUYECKUE CBOMCTBAa OCHOBaHMM. llomyudenue
OCHOBAHHM.

Kucnoter. Knaccudukanus kucmor. Homenkmarypa kucinor. Ousmdeckne M XUMUYECKHE
cBoiicTBa KUCIOT. P aktuBHOCTM MeTamuioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenkiiatypa coiieil. @PU3MUECKHE UM XMMHYECKUE CBOMCTBa cojieid. IlomydeHue
COJIEH.

['eHeTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPECIICHUE COJIepKaHMsl KHUCIOPOJa B BO3JyXe, MOJydyeHUe, coOupaHue,
pacno3HaBaHWE€ M M3y4Y€HHUE CBOWCTB KHUCJIOPOJa, HAONIOJACHHE B3aUMOJECHCTBUS BEIIECTB C
KHCIIOPOJIOM M YCJIOBUSI BOSHMKHOBEHHUSI M TPEKpAICHUS TOpeHHs (To)Kapa), 03HAKOMIICHHE C
oOpa3laMu OKCHJIOB U OITMCAHUE UX CBOMCTB, MOTyYEHUE, COOMPaHUE, PACTIO3HABAHUE U U3YUYECHHE
CBOMCTB BoOjJiopojia (TopeHue), B3auMojeicTBue Bojgopoaa ¢ okcuaoM meau (ll) (Bo3moxkHO
UCIIOJIb30BAaHUE BHJIEOMATEpPHAIOB), HaOmrofeHHE O0OpaslloB BEIMIECTB KOJUYECTBOM | MOIb,
UCCJIEIOBAaHUE OCOOCHHOCTEW pAcTBOPEHHUS BEIIECTB C  Pa3IMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIECHUE PACTBOPOB C OMNPEAEIEHHOM MACCOBOM JOJIEW pPACTBOPEHHOIO BEIIECTBA,
B3aMMOJICUCTBUE BOJABI C MeTa/UlaMH (HATpueM U KajbliueM) (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIEAOBaHUE OOpPa3I[0OB HEOPraHWYECKHX BEIIECTB PA3JIMUYHBIX KIIACCOB,
HaOIIOZICHUE U3MEHEHHUS OKPacKU HHAMKATOPOB B PACTBOpAX KUCIOT W IIENOYEH, M3y4YCHHE
B3aumoeicTBus okcuaa meau (1) ¢ pactBopom cepHO# KHCIIOTHI, KUCJIOT ¢ METaJUIaMH, PEeaKIuit
HEUTpaIn3anuu, NOJTy4YeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO METAJJIa IPYTUM U3
pacTBOpa COJIM, PEIIEHUE OSKCICPUMEHTAIBHBIX 3aad MO0 TeMme «BaXHeWIne KIacchl
HEOPraHUYECKUX COCTUHECHUIN.

Hepuoanueckuii 3akon u Ilepuogmueckasi cucrema xumMudeckux 3jaemenros JI. H.
MenneneeBa. CTpoeHue aToMOB. XuMH4YecKasi CBsA3b. QOKHUCIANTEIBLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBbie MOMBITKU KJIaCCU(PUKAIIMA XUMHUUECKUX A1eMeHTOB. [[oHsITHE O TpyNIax CXOAHBIX
AJIEMEHTOB (I1IEJIOYHBIE U IIEJIOYHO3EMENIbHBIE METAILJIbI, TAJIOT€HbI, UHEPTHBIE Ta3bl). JJIEMEHTHI,
KOTOpbIE 00pa3yoT aM(pOTEepHBIE OKCHUJIBI M TUIPOKCHIBI.

ITepuonnueckuit 3akoH. Ilepuomudeckas cucrema xumudeckux odneMmeHros [[. U
MenpneneeBa. KopoTkomnepuonHas u JiuHHonepuoaHas ¢opmbl [lepruoanyeckoit CUCTEMBI
xumuueckux snemeHtoB [l M. MenneneeBa. Ilepuonbl u rpynmbl. DU3HYECKHM CMBICIT
MOPSAJIKOBOrO HOMEPA, HOMEPOB NEPUOA U TPYMIIBI AIEMEHTA.

Crpoenue aroMoB. CoctaB aToMHBIX sziep. M3oTonbl. DnekTpoHbl. CTPOCHUE 3JIEKTPOHHBIX
obosouek atomMoB mepBeiX 20 xumuueckux sjaeMeHToB Ilepuomuueckoit cuctemsr [, .
MenpneneeBa. XapakTepUCTHKAa XMMHUYECKOTO AJIEMEHTA IO €ro MnojokeHuto B Ilepuonnueckoit
cucteme J[. 1. Menaeneena.



3aKOHOMEPHOCTH MU3MEHEHHUS pajuyca aTOMOB XMMHUYECKUX SJIEMEHTOB, METALUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIIAaM U MEPUOIAM.

3nauenue [lepnonnueckoro 3akoHa u [lepronueckoil CHCTEMbI XUMHYECKUX 3JIEMEHTOB JIJIsI
pa3BUTHA HayKu U npakTuku. [[. 1. MeneneeB — yu€HbIN U rpaJaHuH.

XumMuueckas CBSI3b. KoBanenTHas (monstpHas " HEIOJISIPHAS) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb okuciieHusi. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakIu. [Iporieccel OKUCIeHUs 1
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3IoB BEUIECTB METAIJIOB U HEMETAJIIOB, B3AMMOIEHCTBHE THIPOKCUAA [IUHKA
C pacTBOpaMU KHUCJIOT H IIEJIOYEH, MPOBEICHUE OMNbBITOB, WUIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEeAKIUi (TOPEHHE, PEAKIIMK PA3IIOKEHHS, COSTUHEHNS ).

Mesicnpeomemmuoie cea3u

Peann3zanust MeXIpEAMETHBIX CBA3EH NPU U3YYECHUM XMMHH B § KJIACCE OCYIIECTBIISIETCS
4yepe3 UCIOIb30BaHNEe KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHSATUH, TaK U MOHATUHN, SIBIISIOUIUXCS
CHUCTEMHBIMHU JJISI OTACJBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mme ecTecTBEHHO-HAYYHbIC TTOHATHUS: HAy4YHbIN (DaKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAJIU3,
CUHTE3, Kiaccu(UKalus, MEePUOJAUYHOCTb, HAOMIOACHUE, OKCIIEPUMEHT, MOJEIUPOBAHUE,
U3MEPEHNE, MOJEND, SIBJICHHE.

@dusuka: Marepus, aroMm, DJJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIWJ, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, BEIIECTBO, TelO0, OO0OBEM, arperatHoe
COCTOSIHME BEUIECTBA, a3, (PU3MYECKHE BEIWYUHBI, €IUHUIIBI MU3MEPEHUs, KOCMOC, IJIAHETHI,
3BE311b1, ComHIIE.

buonorus: porocunres, npixanue, ouocdepa.

['eorpadusi: atmocdepa, runpocdepa, MUHEpANbI, TOPHBIE TIOPOIbI, TTOJIE3HBIE UCKOIIAEMBIE,
TOILJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasl peaKkuus

ITepuonnueckut 3akoH. Ilepuonmueckass cucrema xumuueckux osnemMeHtoB J[. U
MenpneneeBa. CTpoeHrEe aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XUMHUYECKHUX JIEMEHTOB
MEPBBIX TPEX MEPUOAOB, KalMs, KaJbLMS M UX COCAMHEHHN B COOTBETCTBUU C TMOJIOKEHUEM
3JIEMEHTOB B lleproanyueckon CucTeMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BelIeCTBA: BHUIbl XHUMHUYECKOM CBSI3U. THUNBI KPUCTAIMYECKUX PEIIETOK,
3aBHCUMOCTb CBOVCTB BEIIECTBA OT TUIIA KPUCTAUIMYECKOW PEMIETKH U BUJIA XUMUYECKOM CBSI3HU.

Knaccudukanus u HOMEHKIaTypa HEOPTaHMUYECKHX BEIIECTB. XUMHUYECKHE CBOWCTBA
BEILIECTB, OTHOCAILMXCSA K Pa3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX COEUHEHHUI, TEHETUYECKAs CBA3h
HEOPTraHUYECKUX BEILIECTB.

Knaccudukanus XUMHUECKUMX PEAKIUN MO pa3Iu4yHbIM MpHU3HAKaM (M0 YUCITy M COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3PQEKTY, 10 U3MEHEHHIO CTETIEHEH OKUCICHUS
XUMHUYECKUX JIEMEHTOB, IO 00PAaTUMOCTH, 0 YYaCTHIO KaTaau3aTopa). DK30- U IJHIOTEPMUUECKHUE
peaKkuuu, TEPMOXUMUYECKUE YPABHEHUS.

[lonsitue o ckopoctu XxuMuuyeckou peakuuu. [loHsTHe 00 00OpaTUMBIX M HEOOpPATUMBIX
XUMHUYECKUX peakuusax. [IoHaTre 0 rOMOre€HHBIX U TETEPOTEHHBIX peakiusax. [lonaTue o karanmse.



[ToHsiTHE O XUMHUECKOM paBHOBECHH. PAKTOPBI, BIUSIOIINE HA CKOPOCTh XMMUYECKOMN pEaKIuu 1
[I0JIO)KECHUE XUMHUYECKOTO PABHOBECHS.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMM, JJIEKTPOHHBIA OallaHC OKHUCIUTENIbHO-
BOCCTAHOBUTENbHOW peakuuu. COCTaBIEHHE YpPaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaklMii ¢ CIOIB30BAHUEM METOA 3JIEKTPOHHOrO OajaHca.

Teopust 3JIEKTPONUTUYECKON IUCCOLUMALMU. OJIEKTPOJIUTBI M HEAIEKTPOJIUTHL. KaTuoHbI,
aHWOHBI. MeXaHN3M AUCCOLMALMY BELIECTB C PAa3JINYHBIMU BHJIAMH XUMHUYECKOU CBs3H. CTENeHb
auccoruanui. CHIIbHbIE U C1a0ble SIEKTPOIUTHI.

Peakunu moHHOrO OOMEHa. YCNOBHS MPOTEKAHUS DPEAKIMI MOHHOTO OOMEHa, IMOJIHBIE U
COKpallléHHbIE MOHHBIE YpaBHEHMs peakiuil. CBOICTBAa KHUCIOT, OCHOBAHUI M COJIEM B CBETE
IpEeICTaBICHUN 00 3IIEKTPOIUTHUECKON Arcconuanyu. KauecTBeHHble peakiuy Ha HOHbL. [1oHsTHE
O TUIPOJIU3E COJIEH.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METaJJIOB M HEMETAILIOB (rpaduTa 1 aiMasa), CII0KHBIX BELIECTB (XJIOpH1a HATPHsl ), UCCIIEI0BAaHUE
3aBHCHUMOCTH CKOPOCTHM XHMHYECKOM peakuuu OT BO3JAEHUCTBUS pA3IMYHBIX (PAKTOPOB,
WCCJIEIOBAHNE DJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IPOLECCAa IUCCOLUALMU KHUCIIOT,
niesoyeil u cosied (BO3MOYKHO HCIOJIb30BAaHUE BHJIEO0 MAaTEpPHANIOB), MPOBEIECHHE OIBITOB,
WUTIOCTPUPYIOUIUX TPU3HAKK MNPOTEKAHMsI peaklHii MOHHOro oOMeHa (oOpa3oBaHUE OCaJKa,
BbIJIEJIEHUE Ta3a, 0O0pa3oBaHUE BOJbI), ONBITOB, WJUIIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKUHUN (FOpEHHE, PEaKLHH Ppa3JIOKEHHUS, COCIUHEHHMs), PacClO3HABAHME
HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAYeCTBEHHBIX pEAKIUH Ha MOHbBI, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemeranbl U MX coeiMHEHUA

OO01as xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE CTEIICHU
okucienus. CTpoeHrne U (PU3MYECKHE CBOWCTBA MPOCTHIX BEIECTB — TaJIOI€HOB. XUMHUYECKHE
CBOMCTBa Ha ImpuMepe Xxjopa (B3aMMOJEHUCTBHE C METAUIaMH, HEMETaJlaMu, MIeJIOYaMHu).
Xnopoonopoa. ConsiHasi KUCIOTa, XUMUYECKHE CBOWMCTBA, MOJy4YeHHUE, PUMEHEHUE. [lelicTBre
XJIOpa ¥ XJIOPOBOJOPOZA HAa OPraHM3M 4YeloBeKa. BaxkHellne XJopuapl U UX HAXOXKICHUE B
IPUPOJE.

OO6mrast xapakrepuctuka snemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHble cTerneHu okuciaeHus. CTpoeHue W (U3MYECKUE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa U Cephl. AJITIOTPOIHBIE MOIU(UKAIIUN KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA CEPHI.
CepoBojiopoi, cTpoeHue, (pu3nieckue 1 XuMuyeckue cBoMcTBa. OKCHUIBI CEphl KaK MPeICTaBUTEIN
KHUCIOTHBIX OKcuIoB. CepHas KHCIIOTa, (PU3MYECKHMEe M XUMHUYECKHE CBOMCTBa (00IIMe Kak
MPEACTABUTENS Kilacca KUCIOT U crneruduyeckue). XUMMUYECKUE Peakluu, JIeKalue B OCHOBE
IPOMBILUIEHHOTO CIO0Cc00a MOJIydeHUs: cepHOM KucioTel. [Ipumenenue cepHoil kucnotel. Conu
CEpHOI KUCIIOThI, KAUECTBEHHAsI peaklus Ha cyib(aT-uoH. Haxoxenue ceprl U €€ coeIMHEHUI B
npupoge. XUMHYECKOE 3arps3HEHHE OKPYKAIOIIEH Cpelpl COENHMHEHHSIMU Cepbl (KUCIOTHBIE
TOXAH, 3arpsi3HEHNE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €Tr0 MPEA0TBPAILICHUSI.

OOmiass xapaktepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTEepHbIE CTENEHU OKUCIEHUsS. A30T, paclHpoCTpaHEHHWE B Mpupone, (usmueckue u
XUMHUYECKHe cBoicTBa. KpyroBopot azora B nmpupoge. AMMHUaK, €ro GU3NYeCKue U XUMMHUECKHE
CBOICTBa, moJyuyeHue U npuMmenenrne. Coau aMMOHUS, UX (PU3NYECKUE U XMMHYECKUE CBOMCTBA,



npuMeHenne. KauecTBeHHass peakiysi HA MOHBI aMMOHHUA. A30THas KUCJIOTa, €€ TOJy4YeHHE,
¢u3nueckue M XHMMHYECKHE cBoicTBa (0OlIMEe Kak WpeICTaBUTeNd Kiacca KHUCIOT H
cnenuduueckue). Mcnonb3oBaHWEe HUTPATOB W COJEH aMMOHMS B KadeCTBE MHUHEPAJIbHBIX
ynoOpeHuil. XuMHYEeCKOe 3arpsA3HEHUE OKPYXKAIOMICH Cpelbl COSAMHCHUSIMH a30Ta (KHUCIOTHBIS
JOXKAM, 3arpsi3HEHUE BO3/AyXa, MOYBBI M BOAOEMOB). Docdop, amioTpomHble MOAUDUKAINH
dbocdopa, pusnyeckue u xumuyeckue cpoiictBa. Oxcupn docdopa (V) u gocdopHas kuciora,
¢du3nUeckue M XUMUYECKHE CBOMCTBa, moisiydeHue. Hcnonb3oBanue ¢(ocharoB B KauecTBe
MUHEPATBHBIX YI0OPESHUIA.

Obmass xapakrepuctuka 3meMeHTOB |VA-rpynmsl. OCOOEHHOCTH CTpPOEHHUSI aTOMOB,
XapaKTEPHbIE CTENEHH OKUCIEHUS. YTJIEpOJ, aUIOTPOIHbIE MOAU(UKALMU, PACIPOCTPAHEHUE B
npupoje, PU3nyecKrue U XMMUYeckue cBoiictBa. Ancopouus. KpyroBopoT yriepoja B MpUpo/e.
Oxcuapl yriepoja, ux (u3nuecKue U XMMUYECKHUE CBOWCTBA, JEHCTBUE HA JKUBBIE OPraHU3MBI,
MOJTIydeHUE M MPUMEHEHHE. DKOJOTHYECKHE MPOoOJIeMbl, CBI3aHHBIC ¢ okcuuoM yriepoaa (1V),
TUIIOTE3a rI100aJbHOIO MOTEIJICHUSI KIIMMaTa, TapHUKOBBIN d(pPekT. YrosibHas KUCIOTA U €€ COJIH,
ux (puU3MyUecKue U XMMUYECKHE CBOMCTBA, MTOJIyYeHUE U NIpuMeHeHne. KauecTBeHHas peakius Ha
KapOoHaT-uoHBL. Vcnonb3oBanue kapOOHATOB B ObITY, MEAUIIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHavasibHbIE TIOHATUS 00 OPraHMYECKHX BEIIECTBAX KakK O COEAMHEHUSX YIiepojaa
(MeTaH, 3TaH, 3TWIEH, alleTUJIEH, ITAHOJI, TNIMLIEPUH, YKCYCHas Kuciota). [IpupoaHpie HCTOYHUKH
YTII€BOJ0POAOB (Yroib, IPUPOAHBINA ra3, HePTh), MPOAYKTHI UX TIepepaboTku (OEH3UH), X POJIb B
ObITYy U NpOMbIIUIEHHOCTU. [loHSATHE O OMOJOTMYECKH BaKHBIX BEIIECTBAX: JKUpPAX, OENKax,
yIriaeBoJax — M HMX pPOJM B JKU3HU YeIoBeKa. MarepualbHOE €AMHCTBO OPraHUYeCKHX |
HEOPraHWYECKUX COCTMHEHUN.

KpemHuii, ero husnveckre U XMuMUYECKHE CBOMCTBA, MOTy4eHue U npuMeHenne. CoeTMHeHNs
KpemHust B mipupoze. Obmue npeacraBieHus: 06 okcune kpemuus (I1V) u kpemHueBon Kuciore.
CunukaTel, UX HUCHOJB30BaHWE B OBbITY, B MPOMBIIUIEHHOCTU. BaxxHeilline CcTpouTenbHbIe
Marepuanbl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, xkene300eToH. Ilpobnemsl Oe3zomacHOro
MCIIOJIb30BaHUS CTPOUTEILHBIX MAaTEPUaJIOB B TOBCEAHEBHOMN KU3HM.

Xumuueckuii IKCnepumenm:

M3y4YeHHe oOpa3l0OB HEOPTraHMUECKHUX BEIECTB, CBOWCTB COJSTHOM KHUCIOTBI, MPOBEICHHUE
KaueCTBEHHBIX PEaKIMi Ha XJIOPHUI-MOHBI M HAOJOJIEHUE NMPU3HAKOB UX NMPOTEKAHMSI, OMBITHI,
oTpaxarolue (QU3nYecKrue U XMMUYECKHE CBOMCTBA rajoOreHOB M WX COCIMHEHHH (BO3MOXKHO
MCIIOJIb30BAaHUE BUJICOMATEPHUATIOB), O3HAKOMJIEHHE C 00pa3naMu XJOPHUIIOB (TalOT€HU]IOB),
O3HaKOMJIEHHE ¢ oOpa3umamMu cepbl U €€ COCAMHEHUSMU (BO3MOXHO HCIIOJIb30BAHHE
BUJEOMATEpHANIOB), HaOMIOJeHHe  mporecca OOyrauBaHUS — caxapa MOJ  JeicTBHEM
KOHLIEHTPUPOBAHHOW CEPHOM KHUCJIOTHI, U3YYEHUE XMMHYECKUX CBOMCTB pa30aBICHHOW CEepHOM
KHUCJIOTHI, TIPOBEJICHUE KAueCTBEHHOW peaklMM Ha Cynb(paT-uoH M HAOIIOJEHUE NpHU3HaKa e
NPOTEKaHMs, O3HAKOMJICHHE C (PU3MYECKUMM CBOWCTBaMHM a30Ta, (pocdopa u MX coenUMHEHMIA
(BO3MOKHO HCIIOJIb30BAHHUE BHUJECOMATEPHATIOB), 00pa3laMu a30THBIX U (PochOopHBIX ynoOpeHuil,
MoJlyueHue, coOupaHue, paclo3HaBaHWE M HW3YYCHHE CBOMCTB aMMHaka, MPOBEACHHE
KauyeCTBEHHBIX pPeakluii Ha MOH aMMOHUS U (ochaT-uoH U U3yuYeHHUE PU3HAKOB UX MPOTEKAHMS,
B3aMMOJICCTBHE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEJbIO (BO3MOXHO HMCIOJIb30BaHHE
BUJICOMATEPHATIOB), U3yUYE€HUE MOJIE]e KPUCTAIIIMYECKUX PEHIETOK anmasa, rpadura, Qysuiepena,
O3HAaKOMJIEHHE C TPOLECCOM aJCOpPOIMM PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIIIEM U



YCTPOWCTBOM TIPOTHMBOTa3a, IMOJy4YeHUE, COOMpaHWe, pAaCIO3HaBaHWE W W3YYEHHUE CBOMCTB
YIIIEKUCIIOTO Ta3a, MPOBEACHNE KaueCTBEHHBIX PEeaKIMil Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE
NPU3HAKOB HX NPOTEKAHUs, O3HAKOMJIEHWE C MPOAYKIMEH CUIMKATHOW MPOMBIIUIEHHOCTH,
pEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaKHEHIIne HEMETAUIbl U KX COCTUHEHUS.

MeTajuibl 4 UX COCAMHEHMS

OO611ast xapakTepUCTUKA XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUHU MX MOJIOKEHUS
B llepuomnueckon cucreme xuMudeckux sneMmeHToB . M. MenaeneeBa U CTpOCHUS aTOMOB.
Crpoenue MeTauioB. MeTramnyeckass CBsA3b U METAUIMYECKAs] KPUCTAJUIMYECKasl PEeIIETKa.
DONEKTPOXUMHUYECKUNA PAJl HANPSHKEHUN MeTaioB. (Du3MYecKHue W XUMHUYECKHE CBOMCTBA
MeTtauioB. OO0mme CrocoObl MOMy4YeHUss MeTauIoB. [IoHITHE 0 KOPPO3UH METAJLIOB, OCHOBHEIC
CrocoObl 3amUThl UX OT Koppo3uu. CruiaBel (CTaib, YYTyH, AIOPAIIOMUHUN, OpOH3a) U UX
MIPUMEHEHHUE B OBITY U POMBIIIIJIEHHOCTH.

[Ilenounble MeTAIIBL: TTOJOXKEHKE B [leprognueckon cucTeMe XMMAYECKUX 3eMeHToB []. 1.
MenpeneeBa, CTpOCHUE UX aTOMOB, HAX0XKJI€HUE B ITpupoae. Pu3nieckue 1 XuMUYECKHUE CBOMCTBA
(Ha mpumepe HaTpus U Kanusi). OKCUIBI U TUAPOKCHUIBI HATPUS U Kanud. [IpuMeHeHune mienouHbIx
METAJUIOB U UX COCAVHECHUU.

[IlenouyHo3eMenbHbIE METAJUIBI MATHUM Y KaJIbLUN: TIOJI0KeHUE B [lepuoauueckon cucreme
xumudeckux sneMeHtoB [[. M. MeHnaeneeBa, CTpO€HME MX aTOMOB, HAXOXICHHE B MPUPOJIE.
OU3NYECKHE U XMMHYECKUE CBOWCTBA MAarHus W Kajblus. BaXHEWIIHNE COCIUHEHUS KAIbIUA
(oxcua, ruapokcu, cosn). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTPaHECHHUS.

AmomuHuii: nonoxenne B Ilepuomnueckoil cucreme xumuyeckux s3nemeHtoB [, N.
MenpeneeBa, CTpOCHUE aTroMa, HaXoXJAeHUe B npuponae. dusznueckue m XMMHUUYECKHE CBOWMCTBA
amtoMuHUSA. AMQPOTEpHBIE CBOMCTBA OKCHUIA U TUJIPOKCH]IA ATFOMUHUSI.

Kenezo: monoxenue B [lepronnueckoii cucreMe xumuaeckux 3neMeHToB 1. 1. Menaeneena,
CTPOECHHME aTOMa, HAXOXKAEHUE B Tpupojie. Pu3nuecKue U XuMUYECKUE CBOMCTBA kemne3a. OKCU/IbI,
ruapokcusl u conu xkenesa (1) u xenesa (111), ux cocras, cBolicTBa U MOTyYSHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHUE ¢ 0Opa3liaMy METaJUIOB U CIUIABOB, UX (PU3MUYECKUMH CBOMCTBAMHU, U3YUCHUE
PE3yNHTaTOB KOPPO3UH METAIIIOB (BO3ZMOXHO HCIIOJIH30BAaHNE BUICOMATEPUATIOB), OCOOEHHOCTEM
B3aMMOJICHCTBUSL OKCHAA KaJIbLMSl W HATpus C BOAOM (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHUAJIOB), MCCJIEAOBAaHUE CBOMCTB KECTKOM BOJbI, MpOIlEcCa TOPEHUs JKeje3a B
KucjaopoAe  (BO3MOXKHO  HCIIOJB30BaHWE  BHUACOMATEpPHAIOB), TMPU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PCAKIIUi Ha MOHBI: MarHHs, KalbIIHs, aTFOMUHMS, ITMHKA, xkene3a (1) u xenesa (111),
menu (I1), HaGmroeHNEe U oNMcaHue MPOIIECCOB OKPAIIUBAHUS TIJIAMEHU MOHAMU HATPUSs, KAJIUS U
KaJblust (BO3MOXHO HMCIOJB30BaHUE BHICOMATEPHANIOB), UCCIEAOBaHUE aM(POTEPHBIX CBOWCTB
TUJIPOKCUAA ATIOMUHUS W THUAPOKCHAA IIMHKA, PEUICHHE JKCHEPUMEHTAJIBHBIX 337ad IO TEME
«BaxHeiiue MeTauibl U UX COEIUHEHUD.

XUMHA U OKpPYKaOIIas cpeaa

BemecrBa u marepuasipl B MTOBCEAHEBHOM >KU3HM 4eEJIOBEKAa. be30omacHOe HMCMoJIb30BaHUE
BEIIECTB W XWMHUYECKHX peakiuii B OwbiTy. IlepBas moMompb MpU XUMHUYECKHX OXKOTAX M
OTPABJICHUSIX.

XMMHUYECKOE 3arpsA3HEHUE OKpY’KaloIllel cpennl (MpeaenbHas AOMYyCTUMAas KOHIICHTpPALUs
BemecTs, ganee — [1J1K). Pomb xumuu B pemeHnn SKOJ0THIECKUAX TTPOOIIEM.

Xumuueckuii IKCnepumenm:



u3ydeHue o0pasloB MaTepUasoB (CTEKIIO, CIUIABbl METAIJIOB, MOJIUMEPHBIE MaTEPHAIIBI).

Mesxcnpeomemmnbwie ceasu

Peanuzanus MEXINpeAMETHBIX CBA3CH NMpU U3YYEHHU XMMHMH B 9 KilacCe OCYLIECTBISIETCS
4yepe3 HUCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX MTOHATUH, TaK U MOHATUMN, SIBISIOMUXCS
CUCTEMHBIMU JIJIS1 OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE MOHATUSA: HAyYHBIH (DaKT, TMIIOTE3a, 3aKOH, TEOPHUs, aHAJIN3,
CUHTE3, KJacCU(pHUKaLus, MEePUOAUYHOCTb, HAOIIOACHUE, OKCIEPUMEHT, MOJECIUPOBAHUE,
U3MEpEHHE, MOJIENb, SIBJIICHUE, TAPHUKOBBIN 3 ()EKT, TEXHOTOTHSI, MATEPUATIBL.

®uzuka: Marepusi, aToM, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOINbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, O3JEKTPUYECKUA  3apsii, MPOBOJHUKH, IOJYNPOBOJHHKH,
IUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, 0OBEM, arperaTHoe COCTOSHHE BEILECTBa, TIas3,
pacTBOp, paCTBOPUMOCTb, KPUCTAJUINYECKas PEIIETKA, CIUIaBbl, (PU3NUECKUE BEIIUYUHBI, €IMHHUIIBI
M3MEPEHHUsI, KOCMHUYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢orocuHTe3, abIxaHue, Ouocdepa, 3KOCHCTEMa, MHHEpaJbHblE YI00pEHUs,
MUKPO3JIEMEHTBI, MAKPOJJIEMEHTHI, TUTATEJIbHBIC BELIECTBA.

I'eorpadusi: atmocdepa, rugpocdepa, MUHEPAIIbL, TOPHBIE IOPOJIbI, IOJIE3HbIE UCKOIAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO 0OIIero o00pa3oBaHUs
JOCTUTAIOTCSI B XO/ie 00yUYEHUsI XMMUU B €AMHCTBE Y4€OHOM U BOCIUTATEIHLHOU NEATEILHOCTH B
COOTBETCTBHUH C TPATUITMOHHBIMH POCCUHCKIMH COIIMOKYIBTYPHBIMU U TYXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMU, TIPUHATHIMH B OOIIECTBE MpaBUJIaMd W HOPMaMU TOBEICHHUS M CIIOCOOCTBYIOT
npolieccaM CaMOIMO3HAHUS, CAMOPA3BUTHS U COITUATHM3AIMU 00YyUarOITUXCS.

JIM4HOCTHBIE pE3yNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOU TTO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMA W PACHIUPEHHE OMBITa JCITEIBHOCTH Ha ¢
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY M HAYYHOMY
HAcCJEeINI0, TOHMMAHMS 3HAYEHUS XHMHYECKOM HayKd B JKU3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BIIAJIETh JTOCTOBEPHON HWH(POPMAIMEH O TMEPEAOBBIX TOCTIDKCHHSIX M OTKPBITHUIX
MHPOBOM ¥ OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOHWCTBE MUPa
1 OOIIeCTBa;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEICTAaBICHUS O COIHUAIbHBIX HOPMAax MW IMpaBUJaX MEXKIWYHOCTHBIX OTHOIICHUH B
KOJUICKTUBE, KOMMYHUKATHBHOM KOMITETEHTHOCTH B 0OIIIECTBEHHO TIOJIC3HOM,
y4eOHOMCCIIEIOBATEILCKOW, TBOPYECKOM W JPYTrUX BUAAX JEATCILHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JESITEIIbHOCTH TIPH BBIMOJIHEHUN YYEOHBIX, MO3HABATEIBHBIX 3a]1a4,
BBITIOJIHEHUH XUMHUYECKUX OKCIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOTIOHMMAHHUIO M B3aWMOIIOMOIIM B TIPOIECCE ATOM YUCOHOU ACATEITHHOCTH, TOTOBHOCTH
OIICHWBATh CBOE MOBEICHUE U TIOCTYITKH CBOUX TOBAPHIIEH C IMO3UIIMHA HPABCTBECHHBIX M IMPABOBHIX
HOPM C YYETOM OCO3HAHMS MOCIIEICTBUN MOCTYIKOB,;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHYECKHE MPEJICTABIICHUS O BEIIECTBE U XUMUYECKON PEaKIIMK, COOTBETCTBYIOIINE
COBPEMCHHOMY YPOBHIO Pa3BUTHUS HAyKH M COCTABIIAIOIIME OCHOBY JISi TIOHUMAHHS CYITHOCTH
HAy4YHOW KAapTHUHBI MHpA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS MPUPO/IBI,
B3aMMOCBSI35IX YEJIOBEKA C IPUPOJHOM CPENOH, O POJIM XMMHUU B TO3HAHUH ITUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHBIE MOTHUBBI, HAINPABJICHHBIC HA TOJYyYCHHWE HOBBIX 3HAHWM TIO0 XHUMHWH,
HEOOXOAMMBIC JIi OOBSICHEHUS HAOIIOJAaeMbIX TIPOIECCOB U SBJICHUM, MO3HABATEIILHOM,
WH)OPMAITMOHHONW M YUTATEIBCKON KyIbTYPhI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIIBHOU PAaOOTHI C
y4eOHBIMH TEKCTaMH, CIPABOYHON JHTEpaTypoHd, IAOCTYINHBIMH TEXHHUYCCKUMHU CPEICTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHUH;

WHTEpEC K OOYYCHUIO W TO3HAHWIO, JIO003HATEIHHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHUI0, MPOCKTHOM U MCCIIEOBATEIBCKON JESITEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HAINpPaBJICHHOCTU U YPOBHS 00YYEHUS B JaJIbHEHIIEM;

4) popMHupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IMEHHOCTU KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370POBBIO, YCTAHOBKHU
Ha 370pOBBIM 00pa3 >KU3HW, OCO3HAHWE TIOCIEJACTBUNA W HEMPUATHE BPEIHBIX MPUBBIUCK
(ynmotpeOneHuss ajkorojis, HapKOTUKOB, KypeHHUs), HEOOXOJMMOCTH COOJIFOJACHUS TPaBUII
0e30MacHOCTH MpHU OOpaIlleHUH ¢ XUMUYECKUMHU BEIlIeCTBAMH B ObITY U pEabHOU KU3HH;



5) TpyaoBOro BoCIMTAHMA:

MHTEpEC K MPAKTUYECKOMY M3YyUYEHHIO MpOoQeccuil U Tpyaa pa3iudyHOro poja, yBakKeHHE K
TPYIy U pe3yibTaTaM TPYAOBOU AEATEILHOCTH, B TOM YHCJIC HA OCHOBE MMPUMEHEHUS MTPEAMETHBIX
3HAHWH 110 XUMHUH, OCO3HAHHBINA BEIOOP WHIMBHIYATHHOU TPACKTOPUH TIPOIOJDKEHUS 00pa30BaHUS
C Y4Y€TOM JIMYHOCTHBIX HMHTEPECOB M CIHOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX WHTEPECOB H
NOTPEeOHOCTEH, YCIEIIHONW MPOPECCUOHAIIBHON JAEATENHHOCTH U PA3BUTHS HEOOXOIUMbBIX YMEHUI,
TOTOBHOCTH aJalTUPOBATHCS B MPoheCcCUOHATBHON CpEJIe;

6) 3K0JI0rM4ecKOr0 BOCITUTAHUSI:

AKOJIOTMYECKHU 11eJ1IeCO00pa3HOE OTHOILICHHE K MPUPOJIE€ KAaK MCTOYHUKY KM3HHM Ha 3eMIle,
OCHOBE €€ CyIIeCTBOBAHMS, MOHMMAHUE IEHHOCTH 370pPOBOr0 M 0O€30MacHOro olpasa KU3HH,
OTBETCTBEHHOE OTHOLIEHUWE K COOCTBEHHOMY (DU3UYECKOMY M TICUXHMYECKOMY 3I0POBBIO,
OCO3HAHHE IIEHHOCTU COOIIOICHUS TTpaBUJI 0€30MMacHOTO MOBEICHUS MIPU PadOTe C BEIIECTBAMH, a
TaK)X€ B CHUTYaIUAX, YTPOKAIOIINUX 3JOPOBHIO M KU3HU JIFOICH;

CITOCOOHOCTH MPUMEHSATH 3HAHWS, MTOTyJaeMbIe TIPH U3yUYCHUH XUMHH, TSl PEIICHUS 3aj1ad,
CBS3aHHBIX C OKpYXalolled NPUPOAHONW CpENOW, IS TOBBIIMICHHUS YPOBHS 3KOJIOTMUYECKOU
KYJbTYpbI, OCO3HAHHUS TJIOOAIBHOTO XapakTepa KOJIOTMYECKUX MpOoOJeM M MyTed UX perIeHUs
MOCPEJICTBOM METOJIOB XMMHH, SKOJOTHUYECKOTO MBIITUICHHSI, YMEHHUS PYKOBOJICTBOBATHCS MM B
ITI03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJILHOM ITPAKTHKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pPE3yJIbTaTOB BBIACIAIOT 3HAUYMMBbIE U1 (POpMUPOBAHUS
MHUPOBO33pEHHUs OOIIEHAYYHbIE TMOHATUSA (3aKOH, TEOpHSs, MPUHIIMII, TUIOTEe3a, (akKT, CUCTEMA,
MPOIIECC, IKCIEPUMEHT U APYToe€.), KOTOPhIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
npeaMeTax M MO3BOJISIIOT Ha OCHOBE 3HAHUU U3 ATUX MPEaMETOB (hOPMUPOBATH MPE/ICTABICHUE O
I[EJIOCTHOM HAay4YHOW KapTWHE MUpa, U YHUBEpCaJbHbIC ydeOHbIe NeHcTBUS (TO3HABATEIbHBIC,
KOMMYHUKATUBHBIE, PETYJISTUBHBIC), KOTOpbIE OOecrmeunBaroT (POpMUpPOBAaHHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TIJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOM AESTEIbHOCTH.

Ilo3naBaTeibHBbIe YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUS

ba3oBble 1ornueckue aAeiicTBU:

YMEHUS UCTIOJIB30BATh MPUEMBI JIOTUYECKOTO MBITIICHUS TTPH OCBOSHUY 3HAHUN: PACKPHIBATH
CMBICJI XUMUYECKUX MMOHATUHN (BBIICISATH UX XapaKTEePHbIC TPU3HAKH, YCTAHABINBATH B3aMOCBSI3h
C IPYTUMHU TOHATHUSMH ), UCTIOIB30BaTh TOHITHS JJISI OOBSICHEHUS OTIEIBHBIX (DAKTOB U SBICHHM,
BBIOMPATh OCHOBAHMS W KPHTEPUU IS KIACCH(PUKAIMK XHUMHYCCKUX BEIIECTB M XHUMHYCCKUX
peakIvii, yCTaHABIMBATh MPUYNHHO-CIICJICTBEHHBIE CBSI3U MEXAY OOBEKTAMH W3Y4YEHUs, CTPOUTh
JIOTUYECKUE PACCYXKICHUsI (MHIYKTUBHBIC, NEAYyKTHUBHBIC, 10 aHAJIOTHUH), JENaTh BBIBOJBI M
3aKITFOYCHUS;

YMEHHE TIPUMEHATh B MPOIECCE TMO3HAHUS TMOHATHSA (NMPEAMETHBIC W METANpeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIOJB3yeMble B XHWMHH, MPeoOpa3oBBIBATH IIHPOKO
MPUMEHSEMbIE B XUMHUHU MOJICIBHBIC MPECTABICHUS — XMMUYECKHH 3HaK (CMMBOJI 3JIEMEHTA),
XUMUYecKass (GopMyia ¥ ypaBHEHHE XHMHUYECKOW peakIMu — TpH PEIIeHUH Y4eOHO-
MO3HABATEIbHBIX 33/1a4, C Y4ETOM 3TUX MOJIENbHBIX MPEICTABICHUIN BBISBIISATh U XapaKTepU30BaTh
CYILIECTBEHHbBIC NMPU3HAKU U3YYAEMBbIX 00BEKTOB — XMMUYECKUX BEIIECTB U XUMUYECKUX PEAKIUH,
BBISIBJISAITh  OOILIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3M W MIPOTUBOPEYMS B
M3y4aeMBbIX MPOIIECCAX U SBIICHUSX.

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



yMEHHUE UCIO0JIb30BaTh MOCTABJICHHBIE BOMIPOCH! B KAYECTBE MHCTPYMEHTA MMO3HAHUS, a TAKXKe
B KaueCTBE OCHOBBI JIsl (POPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH BbICKA3bIBAEMBbIX
CYXKIEHHU;

NpUOOpEeTEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMU M TPOBEIACHHUIO YYCHUYECKUX
HKCIIEPUMEHTOB, YMEHUE HAOJII0ATh 3a XOJOM MPOIECCa, CAMOCTOATENIBLHO MPOrHO3UPOBATH €T0
pe3ynbTar, (QopMynHpoBaTh OOOOIIEHUS W BBIBOABI IO pPE3yJibTaTaM IMPOBEAEHHOTO OIbITA,
UCCJIeIOBAHUS, COCTABJIATh OTUET O MPOIETaHHOM paboTe.

Pabora ¢ nuHpopmanueii:

yMEHHE BbIOUpaTh, AHATU3UPOBATh U HHTEPIPETUPOBATH MH(POPMAIIHIO PA3TUYHBIX BUJOB U
dbopM mpeacTaBiIeHUs, MOJYYaeMYyI0 M3 Pa3HbIX MCTOYHUKOB (HAy4YHO-TIOMYJISIpHAs JUTEpaTypa
XUMHUYECKOTO COAEpKaHus, CIIpaBOYHbIe TOCOOus, pecypchl HTepHETa), KpUTUUECKU OLEHUBATD
MPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHATH Pa3jinuHble METOABl U 3alpOChl MPH MOUCKE W 0TOOpe MHPOpMAIUU U
COOTBETCTBYIOIINX TaHHBIX, HEOOXOUMBIX ISl BHITIOJHEHHS YY€OHBIX M TTO3HABATENbHBIX 3a7a4
ONpeAeNEHHOr0 THUIA, MPUOOpPETEHHE ONbITa B O00JACTH MCIOIb30BAaHUS HHPOPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOTUH, OBIAJCHUE KYJIbTypOH aKTHBHOTO HCIIOJIb30BAHUS PA3THMUHBIX
MOWCKOBBIX CHCTEM, CaMOCTOATEIHHO BBIOMpPATh ONTHMAIBHYIO (OpMY MPEICTaBICHUS
uHGOpMAllMM M WILIIOCTPUPOBATh pEIIaeMble 3a7adyd HECIOKHBIMH CXEMaMH, JuarpaMMamu,
apyrumu hopmamu rpaduKi U UX KOMOUHAIUSIMU;

YMEHHE HCHOJb30BaTh W AaHAIM3UPOBATh B Ipollecce YYEOHOHM U HCCIIENOBATEIbCKOM
AESITeIbHOCTU MH(GOPMALIMIO O BIUSHUU MPOMBIIIEHHOCTH, CEJILCKOT0 X0341UCTBA U TPaHCIOPTa
Ha COCTOSIHME OKPY’KaIOIIe MPUPOTHOM Cpebl.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE Y4eOHbIE JeHCTBUSA:

YMEHUS 33]1aBaTh BOIIPOCHI (B XO€ Majora 1 (Miu) TMCKYCCUM) TIO CYIIECTBY 00CYX IaeMOit
TeMbI, (POPMYIUPOBATH CBOU MPEIOKEHHSI OTHOCUTEIBHO BBIMOJIHEHUS MTPEAJIOKEHHOM 3a/1a4H;

YMEHHUSI TIPEICTABIATD MOJYYCHHBIE PE3yIbTaThl TIO3HABATEILHOU EATEIBHOCTH B YCTHBIX U
MUCPMEHHBIX ~TEKCTaxX; JeNaTh MPE3CHTAIMIO PE3yJIbTaTOB BBIMOJHEHUS XUMHUYECKOTO
AKCIEpUMEHTa (1abopaTOpHOTO OMbITa, JA0OPATOPHOM pabOTHI MO HCCIEIOBAHUIO CBOWMCTB
BELIECTB, YI€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHMKAMHM B COBMECTHOM MO3HABATEIBHOW U
MCCJIEI0BATENbCKOM IESITEIbBHOCTH MPHU PEIIEHUH BOZHUKAIOIIKX MTPOOJIEM Ha OCHOBE YUETa 00IINX
WHTEPECOB W COTJIACOBAaHUA MO3ULMK (0OCYXIeHUS, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI»,
KOOpMHAIIMSI COBMECTHBIX JIEHCTBUH, ONpeieJICHIEe KPUTEPUEB IO OLIEHKE KaUeCTBa BHIMOJIHEHHOM
paboTHI U IpyTHE).

PerysiTuBHbIe YHUBepPCAJbHbIEe YUeOHbIe AelicTBUS:

YMEHHUE CaMOCTOATEIbHO OMpPEAENATh LETU AESITeNIbHOCTH, IIAHUPOBATh, OCYIIECTBISTD,
KOHTPOJIMPOBaTh W TPH HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JESATEIBHOCTH, BHIOWPATH
HanOosee d(pPexTrBHBIC CITOCOOBI PEIIeHNs YIYEOHBIX U MMO3HABATEIIBHBIX 33]1a4, CAMOCTOSTEIHLHO
COCTABJIATh WIM KOPPEKTUPOBATH MPEIIOKEHHBIN aJITOPUTM JAEUCTBUN NPU BBIIIOJHEHUH 3a1aHUN
C Y4E€TOM MOJTYUYEHHUS HOBBIX 3HAHUI 00 N3y4aeMbIX 00bEKTaX — BEUIECTBAX U PEAKIIMIX, OLIEHUBATh
COOTBETCTBHE TIOJIYyUYEHHOIO pe3yjbTaTa 3asBICHHOM IeJid, YMEHUE HCIONb30BaTh U
aHAIN3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33]IaHUN.

MHNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHUIO 0053aTE€IBHOTO COJEp)KaHus,
YCTAaHOBJIGHHOTO JaHHOW (denepanbHO paboyeill mporpaMMoM, BBIIETSIOT: OCBOEHHBIE



oOy4aronMMuUCs Hay4yHble 3HAHUS, YMEHUS M CIOCOObl JEHCTBUM, crneruduyeckue s
npeIMEeTHOM o0siacTu «XHUMHS», BUABl JIEATEIBHOCTH MO TMOJYYEHHIO HOBOIO 3HAHUS, €ro
MHTEPIIPETALNN, TPEOOPA30BAHUIO U MPUMEHEHUIO B PA3IUYHBIX YIEOHBIX U HOBBIX CUTYalIHAX.

K koniy oOyuenusi B 8 KJjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh Yy 00YYAIOIIUXCS YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKHX MOHSITUN: aTOM, MOJEKYJa, XUMHYECKUU
AJIEMEHT, MPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECh (OJJHOPOAHAS U HEOAHOPOIHAS ),
BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEUIECTBA,
MOJIb, MOJISIPHASI Macca, MacCcoOBast IOl XUMAYECKOT0 AJIEMEHTA B COEUHEHUH, MOJISIPHBIN
00BEM, OKCHJI, KUCTIOTA, OCHOBAHHE, COJIb, JIEKTPOOTPUIIATEIBHOCTD, CTETICHb OKUCIICHHUS,
XUMHUYECKas peakius, KiacCuUKausl peakiui: peakluu COCIUHEHUS, pPeaKluu
Pa3IIOKEHMS, PEAKIINH 3aMEIICHUS, peaKITni 00MEHa, IK30- ¥ SHIOTEPMHUUCCKUE PEaKITiH,
Ter1oBoM 3 (PeKT peakiuu, s,APO aToma, dJIESKTPOHHBINA €0 aToMa, aTOMHAasi OpOUTAIb,
paauyc aTomMa, XUMHUYECKasl CBs3b, MOJIIPHASI M HETOJIIPHAsI KOBAJICHTHAS CBSA3b, HOHHAs
CBS3b, HWOH, KAaTHOH, aHHOH, pacTBOp, MaccoBas JIOJisl BelmlecTBa (TPOIEHTHAs
KOHIIEHTpAIs) B pacTBOPE;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKMX MOHATHH W NPUMEHSTH ITH
TIOHATHS TIPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JIJIsI COCTaBIEHUS (DOPMYJT BEUIECTB U ypaBHEHUMN
XUMUYECKUX PEAKIINN;

OTpEENsITh BaJEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTETNEHb
OKHCJICHHUSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPUHAICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIACCy COSIMHEHUH 110 opMyriaM, BUI XUMUUYECKOM CBSI3U (KOBAJICHTHAs
Y MOHHAsI) B HEOPTAHUYECKUX COCANHECHUSX;

packpbiBaTh cMbICH llepumoanueckoro 3akoHa JI. M. MeHneneeBa: J€MOHCTPUPOBATH
MMOHMMAaHUE TEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB XHUMHYECKHX DJJEMEHTOB OT HUX
nojoxkeHuss B llepuoanueckor cucCTeMe, 3aKOHOB COXPAaHEHUSI MacChl BEIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YYEHMS, 3aKOHa ABOTraipo;

OMHCHIBATh M XapakTepu3oBaTh TaOmuuHyto ¢opmy I[lepuonnueckoir cHUCTEMbI
XUMUYECKUX DJIEMEHTOB: pa3jinyarh MOHATHS «TJaBHas noarpynna (A-rpynma)» u
«noboyHas mnoarpynna (b-rpynma)», wmaneie W OoJbIIME TMEPUOJBI, COOTHOCHUTH
0003HaYeHUs, KOTOpble MMEITC B Tabmuie «llepuoanueckas cucremMa XUMHUYECKUX
anemeHToB /. WM. MeHneneeBa» C YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB | 3apsj sapa, OOIIee YHCIO JJIEKTPOHOB U
pacrpeeneHre Ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKHUE
peakiuy (10 YKUCIy U COCTaBY Y4YacTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIIOBOMY
s dekry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB PAa3JTMYHBIX
KJIaCCOB,  MOATBEpXkJas  ONMCAaHWE  NpPUMEpaMHU  MOJIEKYJSIPHBIX  YpPaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIA;

IPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT KX KAa4E€CTBEHHOIO COCTaBa,
BO3MOKHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBPAILCHUN B PA3TUYHBIX YCIOBUSAX;



BBIYHCIIATh OTHOCUTEIBHYIO MOJEKYJSIPHYIO U MOJSIPHYIO MacChl BEIIECTB, MacCOBYIO
JI0JIF0 XUMUYECKOTO 3JIEMEHTa M0 (opMyJsie COSAUHEHUS], MAaCCOBYIO JIOJII0 BEIIECTBA B
pacTBOpE, MPOBOIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKITUY;

MPUMEHSATh OCHOBHBIC OIEpAIlMd MBICIUTEILHON NEATEILHOCTH — aHAIW3 W CHUHTE3,
CpaBHEHHUE, O0000IIeHHE, CUCTEMATU3AlMI0, KJIaCCU(PUKALUIO, BBISIBICHUE NPUYUHHO-
CJIEICTBEHHBIX CBSI3€H — ISl M3YyYEeHHs] CBOMCTB BEIIECTB M XUMHUYECKUX PEaKIIU,
€CTECTBEHHO-HAY4YHbIE€ METObl MO3HAHUA — HAOJIOJIEHNEe, U3MEPEHUE, MOJICIUPOBAHUE,
AKCIEPUMEHT (PeajbHbII U MBICIICHHBIN);

ClemoBaTh TpaBWaM  TOJb30BAaHMS XUMHUYECKOH TIOCYAOM U  JIaDOpaTOPHBIM
o0opyJoBaHUEM, a TaKXe MpaBuiaM OOpalleHHs C BEHIECTBAMHU B COOTBETCTBUHU C
UHCTPYKIIUSIMU IO BBITIOJIHEHHUIO JIA0OPATOPHBIX XMMUYECKUX OIBITOB MO MOJYUYECHUIO U
coOupaHuto Ta3000pa3HbIX BEMIECTB (BOAOPOAA M KHCIIOPOA), TIPUTOTOBICHUIO PACTBOPOB
C ONpeAEeIEHHON MacCOBOM JI0JIEW PACTBOPEHHOTO BELIECTBA, IIIAHUPOBATh U TPOBOIUTH
XUMUYECKHE OKCIIEPUMEHTHI TI0 PACMO3HABAHWIO PACTBOPOB IIEIIOYEH M KHUCIOT C
MOMOIIBIO MHIUKATOPOB (JIakMyc, (heHOIPTaIeHH, METUIIOPAHXK U APYTHE).

K kxonny oOyueHuss B 9 kJjacce mpenMeTHbIE pe3ybTaTbl Ha 0A30BOM YPOBHE JOJKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

PACKpBIBATh CMBIC] OCHOBHBIX XWMHYECKUX IOHSITHUWA: XUMHYECKUH DSJIEMEHT, aTOM,
MOJIEKYJla, UOH, KaTHOH, aHHUOH, IIPOCTOE BEILECTBO, CIOKHOE BEILECTBO, BAJICHTHOCTD,
3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl PEAaKUsl, XUMUYECKas CBS3b,
TEIIOBOM 3(QeKT peaknuu, MOJb, MOJSIPHBIA O0O0BEM, PACTBOp, AJIEKTPOJHTHI,
HEAJIEKTPOJUTHI, DJEKTPOJUTUYECKAs] AUCCOLMALMS, PpPEaKIUd HOHHOro OoOMeEHa,
KaTajin3aTop, XUMHUYECKOE paBHOBecHe, oOpaTuMble U HeoOpaTUMbIE peaKIuH,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIbHBIE PEAKLINU, OKUCIIUTEIb, BOCCTAHOBUTEND, OKUCIICHUE U
BOCCTaHOBJICHHE, aJUIOTPOIHsI, aM(POTEPHOCTh, XUMUUYECKAsI CBSI3b (KOBAJICHTHAsI, HOHHAS,
MeTaJuIMuecKas), KpUCTAIUIMYeCKas pelETKa, KOPpPO3Usi METauIOB, CIUIABbI, CKOPOCTb
XUMHAYECKON pEeaKLnH, peaeabHo aomyctumas konuentpanus [I/IK BemecTsa;
WJUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHUX IOHATUH W TPUMEHATH 3TH
MOHSTHUSA MPU OMUCAHUU BEIIECTB U UX IPEBPALLCHUN;

MCIIOJIh30BaTh XMMUYECKYI0 CUMBOJIUKY JJISI COCTaBIICHUs (POPMYJIT BEIIECTB U YpaBHEHUN
XUMHUYECKUX PEaKIIUM;

ONPENEIIATh BAJEHTHOCTh U CTENEHb OKUCIEHUSI XUMUUYECKUX 3JIEMEHTOB B COCIMHEHUSX
Pa3JIMYHOrO COCTaBa, NMPUHAIEKHOCTD BEIIECTB K ONPENEIEHHOMY KJIACCy COEAMHEHUN
mo QopMmyiaMm, BHUJI XMUMHYECKOW CBsI3W (KOBaJCHTHAs, WOHHAs, METAJUIMYECKas) B
HEOPTaHWYECKUX COCAMHECHHSX, 3aps/l MOHA M0 XUMHYECKOU (opMyIie, XapakTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPTraHWYECKUX COCIMHECHUN, THUIl KPUCTALIMYECKOW PELIETKH
KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbich [lepuonnueckoro 3akona . 1. MenneneeBa u 1€eMOHCTPUPOBATH €0
MOHMMAaHHUE: OMUCHIBATh U XapaKTepU30BaTh TabnuuHyto popmy Ilepnoanyeckoit cuctembl
XUMUYECKUX DJIEMEHTOB: pa3juyarh IMOHATUSA «TJlaBHas mnoarpynna (A-rpynma)» Hu
«mobounas mnonarpynna (b-rpynma)», wmanble u OosblliM€ TMEPUOABI, COOTHOCUTH
0003HAauUEHHUsA, KOTOpPble HMEIOTCS B MEPUOAMYECKOM Talbnuie, € YUCIOBBIMU
XapaKTEPUCTHKAMU CTPOEHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsAl sapa,
oOIiee 4Mcao 3JIEKTPOHOB U paclpeiielieHue UX MO 3JIEKTPOHHBIM CIIOSIM), OOBSICHSTDH



o0l111Me 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB AJIEMEHTOB U UX COEIMHEHUH B Mpejenax
MaJIbIX EPUOJIOB U IJIaBHBIX MOATPYII C YUETOM CTPOCHUS X aTOMOB;
KJIACCU(PUIIUPOBATh XUMHUYECKHE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKHE
peakiuu (TI0 YUCITy U COCTaBY YUaCTBYIOUIUX B PEAKI[H BEIIECTB, 110 TEIUIOBOMY 3P PeKTy,
10 U3MEHEHUIO CTETICHEW OKUCIICHUS XUMUYECKUX IJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) 00IIKE U crienu(PUUecKrue XUMUIECKHE CBOMCTBA MIPOCTHIX
U CJIOKHBIX BEIECTB, MOATBEPK/as OMHCAHHE MPUMEPAMH MOJICKYJSPHBIX M MOHHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

COCTaBJISITh YPABHEHUS AJICKTPOJIUTHYECKON NHCCOLUMALMU KHUCIOT, IIEJIIOYEH U COJIEH,
MOJIHBIE U COKpAIEHHBIE YpAaBHEHHUS peaklMii MOHHOrO OOMEHAa, YpaBHEHHUS pPEaKIuH,
MOJATBEPKIAAIONIUX CYIIECTBOBAHUE T'€HETUYECKON CBSI3U MEXK/y BEIIECTBAMU Pa3IMYHBIX
KJIaCCOB;

pPacKpbIBaTh CYIIHOCTh OKHUCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHUI IMOCPEACTBOM
COCTAaBJICHMSI JIEKTPOHHOTO OajaHca 3THX PeakUuid;

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOEHMS, BO3MOYKHOCTH
IPOTEKaHUs! XUMUYECKUX MTPEBPAILCHHN B Pa3JINYHBIX YCIOBHUSX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO
JOJIF0 XUMUYECKOTO AJIEMEHTa Mo (OpMyJe COECIUHEHUs, MAaCCOBYIO JIOJNIO BEUIECTBA B
pacTBOpE, MMPOBOIUTH PACUETHI IO YPABHEHUIO XUMUYECKON pEAKLUY;

coOnrofaTh MpaBWiia  MOJIB30BAaHMS ~ XUMHUYECKOW MocyAod U 1a00paTOPHBIM
o0opynoBaHUEM, a TaKXe IpaBuia OOpallleHHs C BEIeCTBAMU B COOTBETCTBUU C
MHCTPYKIUSMU IO BBIMOJHEHUIO JTA0OPATOPHBIX XMMUYECKUX OMBITOB MO MOJYYECHUIO U
coOMpaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKUCIOTO0 Ta3a);

IPOBOJUTH PEAKIMH, MOATBEPKIAIOIIME KAYECTBEHHBIM COCTaB pa3IMYHBIX BELIECTB:
pacno3HaBaTh OMBITHBIM MTyTEM XJIOPHI-, OPOMHUI-, UOAM-, KapOOHAT-, hocdaT-, CUIHKAT-
, cyiab(dar-, THAPOKCUI-UOHBI, KATHOHbI aMMOHHUS W HWOHBI HM3YYECHHBIX METAJIOB,
MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;

MPUMEHATh OCHOBHBIE OIEpPALMU MBICIUTEILHON JEATEIbHOCTH — aHalIW3 W CHUHTE3,
CpaBHEHHUE, 0000IIeHNEe, CUCTEMATU3alIMIO, BRISIBICHUE TPUIMHHO-CIIEICTBEHHBIX CBSI3EH
— JUIsl U3YYEHUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKIINI, ECTECTBEHHO-HAYYHBIE METO/IbI
NO3HAHUS — HaONIOZEHUE, U3MEpPEHUEe, MOJACIUPOBAHUE, IKCIEPUMEHT (peajibHbId U
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBO 9acon
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
HanmeHoBaHMe pa3/iejioB H TeM NMPOrpaMMbl KoHTpoabHbIe
n/n Bcero IIpakTuyeckue o0pa3oBaTe/bHbIE PeCypChl
padoThI
padoThI
Pasznea 1. [llepBoHavaibHble XUMHYECKHE TIOHATHUSA
11 XuMust — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 9 bubnmoreka [JOK
' MPAKTUYECKOU IESITENBHOCTH YEIOBEKA https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
1.2 B 15 1
CIIECTRA 1 XMMHITCCKHE peartitin https://m.edso00.ru/7f41837c
Wroro mo paszneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
bu6mmoreka [IOK
2.1 B .K I 0 6
OSAYX. RHACTOPOA. LIOHATHE 0L OKCHAaX https://m.edso00.ru/7f41837c
bu6mmorexa [IOK
2.2 B I 8 1
O/IOPOAL-LIOHATHE O KHCIIOTaX | COJIAX https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2.3 Bona. P ! 5 1 1
ona. PactBopsl. [lonstue 06 ocHOBaHUSAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCChl HEOPTAHUUECKUX 11 1 1 bubnuotexa [JOK
' COEMHEHHI https://m.eds00.ru/7f41837¢
Hroro mo pazneny 30

Paznen 3. llepnonnueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. . MenaeseeBa. CTpoeHne aToMOB. XMMHY€ECKasl CBA3b.
OKHCIUTEbHO-BOCCTAHOBUTE/IbHbIE PeAKIUH

[Tepuonnueckuii 3akoH u [leprnonnueckas
bu6mmorexa [IOK

3.1 CHCTEMA ec snemeHnToB /1. U. 7
MICTeMA XMMHUECKHX SIIEMEHTOB J| https://m.edsoo.ru/7f41837c

Menneneea. CTpoeHne aToMa

Xumuueckas cBsizb. OKMCIUTEIBLHO- bubmuorexa [JOK
3.2 8 1
BOCCTaHOBHUTEJBHBIE PEAKIUN https://m.edso0o.ru/7f41837c
Uroro no pazneny 15 bubmorexa OK

https://m.edsoo.ru/7f41837¢c
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PesepBHOE Bpemst

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME
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https://m.edsoo.ru/7f41837c

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne (uudgposrbie)
HaumeHnoBaHue pa3/esioB U TeM MPOrPaMMBbl Konrtpoubnbsie IIpakTnueckue
n/n Bcero o0pa3oBaTesbHbIE
padoThI padoTsbI
pecypchbl
Pa3ned 1. BemecTBo H XuMH4yecKkme peakiun
[ToBTOpEeHMe U yriaybieHne 3HaHUH OCHOBHBIX Pa3/esoB Kypca 8 bubnmoreka [JOK
11 5 1
KJlacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIINI 4 bubmmorexa LIOK
' P peart https://m.edsoo.ru/7f41a636
DNeKTpoNMTHYECKas AUCCoUanusi. XUMHUYECKUE PEAKIIUU B bubmmoreka [JOK
1.3 8 1 1
pacTBopax https://m.edso00.ru/7f41a636
Uroro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
21 OO01mmas xapakTepucTHKa XUMUIeCKUX 1eMeHTOB VIIA-Tpyrmimbl. 4 1 bubamnoreka [JOK
' Tanorens https://m.edso0.ru/7f41a636
99 OO1m1ast xapakTepUCTHKA XUMUYECKHX 3JIEMEHTOB VIA-rpynmsl. 6 bubnmorexa [JOK
' Cepa 1 €& coelMHEHNs https://m.eds00.ru/7f41a636
53 OO6m1ast XxapakTepruCTUKa XUMHUUECKUX 2JIEMEHTOB V A-TpyIIIIBL. 7 1 bubnuotexa [JOK
' A3oT, gochop 1 ux coenuHeHUs https://m.edso0o.ru/7f41a636
94 OO6m1ast XxapakTepruCTUKa XUMUUECKHUX 31eMeHTOB |V A-Tpymnmsl. 3 1 5 bubnmnorexa [JOK
' Yraepoa v KpEMHHUI U UX COCTUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pasneny 25
Paszpnen 3. Merauuibl U MX COEAMHEHHS
bubnunorexa LIOK
3.1 7 4
Obupme CBOHCTEA METAIOB https://m.edsoo.ru/7f41a636
b K
3.2 Baxkueiiiine MeTaIbl U UX COEIUHEHUS 16 1 2 h::[?sj:lll/llrz?:(;(si)(])_.[rou [7£412636
Hroro no pazneny 20



https://m.edsoo.ru/7f41a636
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Paznen 4. Xumus 1 oKpy:kamomas cpeia

4.1 BemectBa 1 MaTepuainsl B )KM3HU YEJIOBEKA
Uroro no pazneny

PesepBHOE Bpemst

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

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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INOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabnbsie IIpakTuyeckue
n/n Bcero u3ydyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypchl
1 [TonsiTHe 0 METO/IaX TIO3HAHUS B XUMUU 1 bubmorexa LIOK
A https://m.eds00.ru/ff0d227e
9 PesepBHblit ypok. O000IIEHNE 1 CUCTEMATH3AIHS 1 Bu6muoteka [JOK
3HAHUU https://m.edsoo.ru/ff0d61c6
[IpakTuueckas padora Ne 1 «IIpaBuiia paboTsl B
3 naboparopun U IpUEMBI 0OpaIeHHS ¢ JTa00PATOPHBIM 1 bubmmorexa [JOK
PaTOPHI T TP patt patop https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 Yucrtele BemecTBa 1 cMecu. CriocoObl pa3aeneHus 1 bubamnoreka [JOK
cMmecei https://m.edsoo.ru/ff0d26ca
5 [Tpaktuueckast pabota Ne 2 «Paznenenue cmeceil (Ha 1 bubmmoreka [JOK
IpUMepe OYMCTKH ITOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
but6mmoreka [JOK
A 1
6 TOMBI M MOTICICITH https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMUYECKUX 1 bubnuotexa [IOK
AJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cIOXHBIC BENIECTBA 1 brbmorexa [JOK
p HI https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 bubmorexa [IOK
YIApHOE ¥4 https://m.edsoo.ru/ff0d2d50
10 3aK0H TOCTOSIHCTBA COCTaBa BEMIECTB. XUMUYECKas 1 bubnuotexa [JOK
dbopmyna. BareHTHOCTh aTOMOB XMMHUYECKUX IJIEMEHTOB https://m.edsoo.ru/ff0d2eae
1 OtHocutenbHast arToMHast Mmacca. OTHOCUTENbHAS 1 bubmmnorexa [JOK
MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10Ji1 XUMHUYECKOTO JIEMEHTA B COSIMHEHHUH 1 bubmmorexa LIOK
A s https://m.edso0.ru/ff0d350c
13 KonunyecTtBo BemectBa. Mosns. Mossipaast macca 1 bubmiorexa LHOK

https://m.edsoo.ru/ff0d5230



https://m.edsoo.ru/ff0d227e
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https://m.edsoo.ru/ff0d2be8
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du3nvecKue U XUMAYECKHE SIBICHUS. X UMUYECKast bubnuoteka [JOK
14
peakus https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yClIoOBUA MPOTEKAHUS XUMHUUECKUX PEaKIIHii bubmmorexa LIOK
P 4 P peartt https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUsI MacChl BEIECTB. XUMUUYECKHE bubnmnoreka [JOK
16
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 BrerunciieHus KoaM4ecTBa, MacChl BEIIECTBA MO bubmuoreka [JOK
YPaBHEHUSIM XUMHUYECKHX PEaKIUU https://m.edsoo.ru/ff0d5708
18 Knaccudukanust XaMUIecKuX peakiuii (COeTMHEHHMS, bu6muorexa [JOK
pasoKeHUs, 3aMeleHUs, 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBII-2HUIUKIIONEIUCT. Bbu6mmoteka [JOK
O060011IeHNE U CUCTEMATU3AIUs 3HAHUN https://m.edsoo.ru/ff0d40c4
KonTpoubnas padora Nel no reme «BemecrBa n bubnuorexa [IOK
20
XHMHYECKHE peaKuum» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras Bo3nyxa. Kuciaopon — bubnuorexa [IOK
3JIEMEHT W IIpocToe BenlecTBo. O30H https://m.edsoo.ru/ff0d448e
99 dusnueckue 1 XUMUUECKHE CBOMCTBA KUCIOpOa bubmmoreka [JOK
(peakuuu okucienus, ropenue). [lonsarue o0 okcumax https://m.edsoo.ru/ff0d4614
93 Crioco0bI MoTydeHus: KUCIIOpo/ia B 1abopaTopuu u bubnmnorexa [JOK
MPOMBIIUIEHHOCTH. [IpruMeHenne kucnopoaa https://m.edsoo.ru/ff0d497a
TennoBoii 3¢ hekT XUMUIECKOi peakuu, MOHATHE O
24 TEPMOXUMHUYECKOM ypaBHEHUH, DK30- U bubmmorexa LIOK
P P ’ https://m.edsoo.ru/ffod4790
SHAOTEPMUYECKUX PEAKLUAX
o5 TomnuBo (He(dTh, yroiab U MeTaH). 3arpsisHeHHEe BO3/1yXa, bubnuotexa [JOK
CIIOCOOBI €ro MPeAoTBPAIICHUS https://m.edsoo.ru/ff0d4c4a
26 [TpakTrueckas padota Ne 3 o reme «llonyyenue u bubmuorexa [JOK
coOupaHHe KHCIOpO/1a, U3yUYEeHUE ero CBOWCTBY» https://m.edsoo.ru/ff0d4ae2
97 Bonopon — snemeHT u npoctoe BemmecTBo. Haxoxaenne bubmorexa LIOK
B IIpUpOLE https://m.edsoo.ru/ff0d4ddo
28 Pur3nyecKnue 1 XMMAYECKUE CBOMCTBA BOJIOPOA. bubnuotexa [JOK
IIpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COJISIX bubmorexa [TOK

https://m.edsoo.ru/ff0d50d2
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but6mmoreka [IOK

30 Crioco0sI MosTydeHus BOAOPOa B TaOOpaTopuu https://m.edsoo.ru/Ff0d4ddo
31 [Tpaktuueckas padota Ne 4 o teme «llonmyuenue u bu6muoreka [IOK
cobupaHue BOJOpOa, U3yUYE€HUE €ro CBOMCTBY https://m.edsoo.ru/ff0d4f42
. but6mmoreka [JOK
32 M i1 00 .3 A
OJIAPHEIM ODBEM TA30B. SAKOH ABOTAIPO https://m.edsoo.ru/ff0d542e
33 Brrunciaenus o0néMa, KOJIMYECTBA BEIIECTBA I'a3a 10 €ro bu6munoreka LIOK
W3BECTHOMY KOJIMYECTBY BEIICCTBA MIIH 00BEMY https://m.edsoo.ru/ff0d55a0
Boruncnenust 005EMOB ra3oB 10 YpPaBHEHUIO PEAKIIUU HA bubnmoreka [JOK
34 .. o
OCHOBE 3aKOHA 00BEMHBIX OTHOIIIEHHUI ra30B https://m.edsoo.ru/ff0d5708
35 dusuyeckue U XUMUYECKHUE CBOMCTBA BOJIBI buGnuorexa [IOK
A https://m.edsoo.ru/ff0d587a
bubnuoreka [JOK
36 C . 11 o
octaB ocHOBaHUU. [loHATHE 00 MHAMKATOpAX https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurens. Hacwimenasie u
37 HEHACHI epHHBIe paCTBO bl. MaccoBast 10J1s BeIlecTBa B bubmiorexa HOK
H PacTBOpEL A H https://m.eds00.ru/ff0d5b40
pacTBope
[IpakTuueckas pabora Ne 5 no teme «IIpurorosnenue
38 aCTBOPOB C OIIPEAEIEHHON MacCOBOH IOJIEH bubmorexa LHOK
P p" ped A https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 KonTpoubsnas padora Ne2 no reme «Kucaopon. bubmuorexa [IOK
Boxopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, kiaccuuKaiys, HOMEHKIaTypa bubnnorexa [TOK
AR ’ L, yp https://m.edsoo.ru/ff0d664e
41 [TonyueHne u XMMUYECKHE CBOMCTBA KUCIIOTHBIX, bu6muoreka [IOK
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHMsI: COCTaB, Ki1accu(uKaIys, HOMEHKIATypa bubmmorexa TOK
) ’ 1, M https://m.edsoo.ru/ff0d67ca
43 IlonyuyeHue u XUMHUYECKHUE CBOMCTBA OCHOBAHUM bubmmorexa TIOK
i https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukaius, HOMEHKIATypa bubnnorexa [IOK
' ’ s yp https://m.edsoo.ru/ff0dfee2
. bubmuoreka [IOK
45 [Tomy4yeHue U XUMHYECKUE CBOMCTBA KHCIIOT

https://m.edsoo.ru/ffOdfee2
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Conu (cpennue): HOMEHKIIATypa, CIIOCOOBI MOTyYeHHUSI,

but6mmoreka [IOK

46
XUMHYECKHE CBOIICTBA https://m.edso0.ru/00ad9474
[IpaxTuueckas padora Ne 6. Pemenue
47 SKCIIEPUMEHTANLHBIX 3a4a4 110 TeMe «OCHOBHBIE KJIACCHI bubmiorexa IOK
p a B https://m.edsoo.ru/00ad9b7c
HEOPTraHUYECKUX COCTMHCHUIN
48 I'enernueckas CBsI3bp MEXKY KJIACCaMU HEOPraHUYECKUX bu6nuorexa [JOK
COCIMHEHU I https://m.edsoo.ru/00ad9a50
but6mmoreka [JOK
49 O0001Ienne U cucTeEMaTH3aINs 3HAHAN
= . https://m.edsoo.ru/00ad9cb?
50 KonTpoasnas padora Ne3 no teme "OcHOBHbIE bu6muorexa [JOK
KJIACCHI HEOPraHUYeCKUX coeJuHeHui" https://m.edsoo.ru/00ad9ela
51 [TepBbIe MOMBITKH KIaCCH(PUKAIIMN XUMHYECKIX bubnuoreka [JOK
31eMeHTOB. [IoHsATHE O rpynIax CXOQHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
[Tepuoanueckuii 3akon u [lepuoanueckas cucrtema bubnuoreka [JOK
52
xumuueckux anemenToB J[. . Menneneera https://m.edsoo.ru/00ada52c
53 TTepronst TIIbI, IOATPYIIIIEI Bubmiorexa OK
PHOJIBL, TPYTIIBL, HOATPYT https://m.edsoo.ru/00ada52c
but6mmoreka [JOK
54 Ctpoenne aromoB. CocTaB aTOMHBIX sep. M30TONEI
p sep https://m.edso0.ru/00ada342
55 CrtpoeHue IeKTPOHHBIX 000JI0YeK aTOMOB JIEMEHTOB bubnuotexa [JOK
ITepuonnueckoit cucremsl [. . Menneneena https://m.edsoo.ru/00ada6bc
XapakTepHucTuKa XUMHUYECKOT0 DJIEMEHTA 110 €ro
56 nojioxkeHuto B Ilepuoanueckoit cucreme . U bubmorexa HOK
PHOA T https://m.edsoo.ru/00adag24
Menneneena
3nauenue [lepuoanyeckoro 3aKoHa JUIsl pa3BUTHs HAYKH
57 u npaktuku. /. 1. MenneneeB — y4€HBIN, Ieaaror U bubmmorexa TOK
p I yi ’ https://m.edsoo.ru/00ada96e
rpaXIaHUH
DJIEKTPOOTPHUIIATETLHOCTh ATOMOB XMMUYECKUX bubnuotexa [JOK
58
DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 HonHas XuMHU4ecKas CBSA3b
https://m.edsoo.ru/00adac34
but6mmoreka [IOK
60 KoBanenTHast nmoysipHas XUMU4ecKasi CBSI3b

https://m.edsoo.ru/00adaab8
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but6mmoreka [IOK

61 KoBanenTHas HenossipHasi XMMHUYECKasi CBA3b 1 https://m.edsoo.ru/00adaabg
but6mmoreka [IOK
62 Crenexs okHCICHuA 1 https://m.edsoo.ru/00adae28
63 Ok - AQHOBUTEIILHBIC PEAKIIUU 1 bubmmorexa [JOK
HETHTEIRHOTBOCCT HIPHPIC peaitt https://m.eds00.ru/00adb076
bubnunoreka LIOK
64 OKHCITUTENN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb076
65 KonTpoubnas padora Ne4 no reme «Ctpoenune atoma. 1 Bu6muotexa [JOK
XuMHYeCKasl CBA3bY» https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O000111€HNE U CUCTEMAaTH3aIHS 1 bubnuorexa [IOK
3HaAHUU https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011IeHHE U CHCTeMAaTHU3alHS 1 bubmmoreka [JOK
3HaAHUU https://m.edsoo.ru/00ad9ch2
68 IIpenmer xumuun. Ponb xuMuu B xu3HU YyenoBeka. Tena u 1 bubnuoreka [JOK
BEILECTBA https://m.edsoo.ru/ff0d210c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
(1)
Jlj/-n Tema ypoxa Bcero Kourporbibie  Ipaxrireciie i[:;:eﬂl/lﬂ :)I;I:)l;l;zizlfenbﬂue
padoTshI padoThI pecypenI
1 [Iepuonnueckuit 3akoH. Ilepuonnueckas cucrema 1 bu6nuorexa [IOK
xUMuueckux dyemMeHToB M. Y. MenaeneeBa https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX 1 bubnunoreka LIOK
3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB https://m.edsoo.ru/00adb6h6
3 Krnaccudukanus 1 HOMEHKIIATypa HEOPTaHUIECKUX 1 bubmmoreka [JOK
BELICCTB https://m.edsoo.ru/00adb7e2
4 Buapl XUMUYECKOM CBSI3U U TUIIBI KPUCTAJUIMYECKUAX 1 bu6nmorexa LIOK
PEIETOK https://m.edsoo.ru/00adbac6
Konrpoabsnas padora Nel mo reme «IloBTopeHue u
5 yrjy0JieHue 3HaHUI OCHOBHBIX pa3/eioB Kypca 8 1 1
KJ1acca»
6 Knaccuukanus XuMU4ecKruX peakiuii o pa3InyHbIM 1 bubmuoreka [JOK
[IpU3HAKaM https://m.edsoo.ru/00adbch0
7 [TonsTre o ckopocT XuMHUYecKoil peakuuu. [lonarue o 1 bubmuorexa [IOK
TOMOTE€HHBIX U T€TEPOrE€HHBIX PEAKIIMIX https://m.edsoo.ru/00adbe9a
[TonsaTre o xuMn4yeckoMm paBHOBeCHH. DaKTOPHI,
8 BIIUSIOLIUE HA CKOPOCTh XUMUUYECKOM peakliuu U 1 bubmmorexa LIOK
https://m.edsoo.ru/00adc28c
M0JIO)KEHNE XUMHUUYECKOTO PaBHOBECHS
9 OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH 1 bubmmorexa LIOK
https://m.edsoo.ru/00adcade
10 Teopus anexrponutndeckoi aucconuany. CUIbHbIE U 1 Bubnuorexa [JOK
cy1abble AIEKTPOITUTHI https://m.edsoo.ru/00adcd68
. bubnuotexa [JOK
11 Honitibie ypapHetitt peaxiuiit L https://m.edsoo.ru/00add448
12 XUMHYECKUE CBOWCTBA KUCIOT U OCHOBAaHU B CBETE 1 bubnuotexa [JOK
MPEICTAaBICHUA 00 IEKTPOIUTUYECKON TUCCOLIUAIIUU https://m.edsoo.ru/00add5d8
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XWMHYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUN 00

but6mmoreka [IOK

13 BJIEKTPOJTUTAYECKON AUCCOIUALINHT https://m.edsoo.ru/00add8b2
14 [TonsTHEe O THIPOIU3E COMei bubnnorexa [IOK
https://m.edsoo.ru/00add9d4
. but6mmoreka [IOK
15 O06001IeHrEe ¥ cucTeMaTh3aluus 3HaHUi https://m.edsoo.ru/00addd12
16 [IpakTuueckas padorta Ne 1. «Pemienue bubnmnoreka [JOK
AKCHEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTtpouabnas padora Ne2 no reme
17 «JIeKTPOJMTHYECKAs] JUCCOUANNA. XUMUYECKUe bubmorexa HOK
https://m.edsoo.ru/00addec0
peaknuu B pacTBoOpax»
18 OO0mas XxapaKTepUCTHKA TaJIOTCHOB. XUMHUYECKHE bubanoreka [JOK
CBOICTBA Ha MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. ConsiHast KUCIIOTa, XUMHUECKHE bubaunoreka [JOK
CBOMCTBA, NOJIy4eHHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [IpakTuueckas padora Ne 2 o reme «llonyuenue Bbu6mmotexa [JOK
COJIIHOW KHCIIOTBI, U3yYEHUE €€ CBOMCTB» https://m.edsoo.ru/00ade348
21 Boruncnenus no ypaBHeHUsIM XUMUYECKUX pEaKLUi, eciiu bubmuorexa [IOK
OJIUH U3 PEareHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
bubnmorexa LIOK
22 OOm1ast xapakTepucTrka 31eMeHToB VIA-rpymisr https://m.edsoo.ru/00ade64a
93 AnnotpornHsle Moaudukanuu cepsl. HaxoxaeHue cepsl 1 bubmuorexa [IOK
€€ COeIMHEHUI B IpUPOAe. XUMHUYECKHUE CBOMCTBA CEPbI https://m.edsoo.ru/00ade64a
CepoBoopo/i, cTpoeHne, GU3NIECKue 1 XUMUIECKUE bubnuotexa [JOK
24 .
CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxcupl cepbl. CepHast KUCIIOTa, GU3HUIECKUE U bubmmnoreka [JOK
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEaAKIIUH, JIeKAIINE B OCHOBE
26 MIPOMBIIIIJIEHHOTO CIIOCO0a MOTYYeHHS CEPHON KUCTIOTHI. bubnmnoreka [JOK
XHAMHMUYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl https://m.edsoo.ru/00adec8a
COCTUHEHUSIMH CEPBI
. bubmuoreka [IOK
27 Brruncnenmne MaccoBoil 10711 BbIX0/1a MPOAYKTA Peakuu

https://m.edsoo.ru/00adec8a
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OO6mrast xapakTepucTrka 3JeMeHTOB V A-Tpyniibl. A30T,

28 acmpocTpaHeHHUe B IPUPOJIE, PU3MIESCKUE U XUMHUCCKUE bubmorexa [TOK
P up p PHpOE, https://m.edsoo.ru/00adeea6
CBOICTBa
29 AMMHaK, ero (U3NIECKrUe U XMMHUYECKHUE CBOMCTBA, bub6nunoreka LIOK
MOJy4YCHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 [Tpaktuyeckas padora Ne 3 mo teme «Ilomyuenue bubnuoreka [IOK
aMMMaKa, U3y4eHUE €ro CBOMCTBY https://m.edso0.ru/00adf180
31 A3oTHas KUCI0Ta, e€ GPU3NIECKHUEe U XUMHUYECKUE bu6muorexa [JOK
CBOICTBA https://m.edsoo.ru/00adf306
Hcnonk30BaHre HUTPATOB U COJICH aMMOHUS B KAUECTBE
32 MUHEpaJIbHBIX yI00peHU. XUMUYECKOE 3arpsI3HCHHE bubmmorexa [IOK
P > YAORP ' P https://m.edso00.ru/00adf518
OKpY>Karollel cpeapl COeTMHEHUSIMU a30Ta
33 docop. Oxeun pochopa (V) u pochopHas kucnora, bubmmoreka [JOK
(du3HUYeCKre U XUMUICCKUE CBOMCTBA, MOTYICHHE https://m.edsoo.ru/00adf68a
34 Hcnons3oBanue ¢pocdaToB B Ka4eCTBE MUHEPAIbHBIX bubamnoreka [JOK
ynoOpeHui. 3arps3HeHue MPUPOIHON cpebl hocdhaTamu https://m.edsoo.ru/00adfc20
Yrnepon, pacnpocTpaHeHUE B IpUpoe, pusndeckue u bubmmoreka [JOK
35 .
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaeponaa, ux GU3NIecKre U XUMHISCKUCS
. bubnuotexa [JOK
36 CBOWCTBA. DKOJIOTHYECKHUE MTPOOIIEMBI, CBSI3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuziom yriepona (1V)
but6mmoreka [JOK
37 VYronbHast KUCIOTA U €€ CONn
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 no teme "llonyuenue
38 JIeKncioro ra3a. KadecTBeHHas peakius Ha KapOOHAT- brbmorexa [JOK
- " ’ peatt P https://m.edso0.ru/00ae027e
HOH
39 [lepBoHayabHBIE TOHATHS 00 OPraHUYECKHUX BEIECTBAX bubmuorexa [JOK
KaK 0 COEJUHEHUSIX yriepoa https://m.edsoo.ru/00ae054e
40 Kpemnuuii u ero coenqunenus bubmorexa [JOK
P A https://m.edso0.ru/00ae080a
[TpakTuyeckas padora Ne 5. Pemenue
. bubmuoreka [IOK
41 JKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe «Baxunenmue

HEMCTAJJIBI U UX COCAUHCHUA»

https://m.edso0.ru/00ae0bf2
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KonTpoabHas padora Ne3 mo reme «BakHeiimue

but6mmoreka [IOK

42 HEMETAJJIbI U UX COeIUHEHUSD) https://m.edsoo.ru/00ae0e18
OO01mas xapakTepucTUKa XUMUIECKIX DJIIEMEHTOB —

43 MeTaJlI0B. MeTandeckas CBsI3b U METAJIINYECKAs] Bu6muotexa [JOK
KpUCTa/uIM4ecKas pemérka. @u3nyeckue CBocTBa https://m.edso0.ru/00ae103e
METaJIJIOB

44 XUMHYECKHE CBOMCTBA METAJUIOB. DJIEKTPOXUMUYECKUM bubnmoreka [JOK
Ps HAIPSKEHUN METAJUIOB https://m.edsoo.ru/00ae1156
OO6mwme crmocoOb! mosrydeHus: MeTamuioB. CIiaBbl.

45 Boruucnenus mo ypaBHEHUSM XUMUYECKUX PEAKIIUM, €CIIu bubamorexa [JOK

https://m.edsoo.ru/00ae1156
OJIUH U3 PEareHTOB COJICPKUT MPUMECH
46 [TonsiTHe 0 KOPPO3UU METAIIIOB bubmmorexa [JOK
https://m.edsoo.ru/00ae1278
bubnuoreka [{OK

41 [lenotrbte MeTamIb https://m.edso:)_.[ ru/00ae14b2

48 Okcubl ¥ THAPOKCUIBI HATPUS U KU buGnnorexa [IOK

https://m.edsoo.ru/00ael14b2

49 [IenouHo3eMeNbHBIC METAIIIBI — KAJIBIIMN U MarHun bubnmorexa LOK

https://m.edsoo.ru/00ae15e8

50 Baxxuerimne coenMHEHNS KaJIbIU bubmmorexa [JOK

https://m.edsoo.ru/00ae15e8

51 O06001IeHre U cucTeMaTH3aIus 3HaHUM

52 JXKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS ngjﬁﬁfgg)?ﬁ}é 0261886

53 [IpakTuueckas padbora Ne 6 o Teme "JKEcTkocTh BOABI 1 bubmuorexa [JOK
METO/BI €€ YCTPaHEHHUS" https://m.edsoo.ru/00aelae8

. bubmuoreka [{OK
>4 AJTIOMHHHIE https://m.edSO(])_.[ ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA W TUIPOKCHIA bubnnorexa [IOK
https://m.edsoo.ru/00aelc64
bubnuotexa [JOK
56 Keneso https://m.edsoi.I ru/00ae1d86
57 Oxcupl, ruapokcuabl u coiu xenesa (1) u sxemnesa (111) Bubmmorexa [IOK

https://m.edsoo.ru/00ae35e6



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
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

58 O06001IeHrEe ¥ cucTeMaTH3alus 3HaHUH 1
[TpakTuyeckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 N0 TeMe «BaxkHenmue 1 bubnnorexa [IOK
https://m.edsoo.ru/00ae3de8
METAJLIbI U UX COCIUHCHUSI
Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEAKIIUH, €CITU
60 OJIMH M3 PEarcHTOB JJaH B H30BITKE UJIH COIACPIKHUT 1 bu6nuorexa [JOK
npuMecu. Beruucinennss MaccoBOM 101U BBIXOAA MPOIYKTA https://m.edsoo.ru/00ae1750
peakiumn
61 O06001IeHrEe ¥ cucTeMaTh3alus 3HaHU 1
62 KonTtpouabnas padora Ned o teme «Baxneiimue 1
METAJJIbI H UX COeTHHEHHUD
63 BemecTBa u maTepuansl B TOBCEIHEBHOW KU3HU 1 bubamnoreka [JOK
YyeJoBeKa https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAOIIEN CPEIbl 1 bubmmorexa [JOK
https://m.edso0.ru/00ae4270
65 Ponb xumum B perieHny 3K0JI0rMUECKUX NpodIemM 1 bubmmorexa LIOK
https://m.edso0.ru/00ae4270
66 PesepBHEIil ypok. O000IICHHE U CHCTeMATH3AIHS 3HAHHA 1 ngjﬁﬁfgg?ﬁ}é 0260d0a
67 PesepBHbIitl ypok. O600111I€HNE U CCTeMAaTHU3alHs 3HAHUHA 1 ngjﬁ&fgg)?ﬁ}é 0adb33c
68 PesepBHbIit ypok. O60011I€eHNE U CUCTeMaTHU3AIHs] 3HAHHH 1 E;ISSHE;T:;(;?SE 0ad9ch?
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» Xumusi, 8 kiace/ Pyasutuc I'.E., ®enpaman @.I'., AkiimorepHoe 00IIeCTBO
«M3marensctBo «IIpocBemenue»

* Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB W.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narenscTBo «IIpocBemieHne»

* Xumus, 9 kinacce/ Pymsurtuc I'.E., ®enpaman @.I°., AKiimonepHoe 00IIeCTBO

«3marensctBO «lIpocBemienre»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

bubmunoreka IIOK https://m.edsoo.ru/



https://m.edsoo.ru/

