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HHOACHUTEJBHAA 3AIIUCKA

HaCTOHH_[aH pa6oqa${ IporpamMma 110 XuMuHu AJis1 8-9 xmaccoB CpeHHefI O6IH€O6paSOBaTeHBHOﬁ IITIKOJIBI COCTAaBJICHA HA OCHOBCE:
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2.
3.

10.

1.

12.
13.

14.

®enepanbHoTro 3aKk0Ha «O0 00pa3oBanuu B Poccuiickoit @eneparum» ot 29.12.2012 Ne 273-D3 (¢ U3BMEHEHHUSIMH U JIOTIOJTHEHUSIMU, BCTYTIHBIIIAN B
cuiy ¢ 13.07 2021).

«O BHecenun n3meHenuit B @epepanbubiii 3akoH «O0 o6pazoBannu B Poccuiickoii @eneparumn» ot 24 ceHtsiOpst 2022 1. Ne 371-D3.

®denepanbHbI TOCYIapPCTBEHHBIM 00pa30BaTEbHBIM CTaHIAPT OCHOBHOIO 001Iero oopa3oBanus (mpuka3 ot 31.05.2021 Ne 287 Mwunucrepcra
npocsenieHust Poccuiickoir ®enepannu «O0 yTBep:kIeHUN (elepaabHOro rocyIapCTBEHHOIO 00pa3oBaTeNbHOTO CTaHIApTa OCHOBHOTO OOIIEro
oOpasoBaHus», 3aperucTpupoBanHblii B Munrocte Poccun 05.07.2021, peructpanuonnsiii Homep 64100).

[Ipuka3z Munucrepcrsa npocseuienus Poccuiickoit @enepaunn ot 18.07.2022 Ne 568 «O BHECceHMM U3MEHEHUN B (pe/iepaibHbIN roCcyAapCTBEHHBIN
o0pa3oBaTeNbHbIi CTaHAAPT OCHOBHOTO 001Iero oOpa3oBaHus, YTBEPKICHHBIA pukazoM MuHucTepeTBa mpocsenienus Poccuiickoit denepanuu
ot 31 mas 2021 1. Ne 287».

[Ipukaz MunuctepcrBa npocsemieHus: Poccuiickoit ®enepanmum ot 27.12.2023 Ne 1028 «O BHECEeHMM H3MEHEHUH B HEKOTOPBIE IPUKA3BI
MunuctepcTBa oOpazoBanuss u Hayku Poccuiickoit ®eneparuu, kacarommecs (eaepabHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIIAPTOB
OCHOBHOTO 00111eT0 00pa30BaHus U CpeAHEro 001Iero oopa3zoBanus», 3apeructpupoBanHoro B Muntocte Poccun 02.02.2024 r. Ne 77121.

[Ipuka3 MunucrepcrBa npocsemenus Poccuiickoit @enepanuu ot 22.01.2024 Ne 31 «O BHeceHMM H3MEHEHMIl B HEKOTOpbIE MpUKa3bl
MunucrepctBa o0pa3oBanus U Hayku Poccuiickoit denepanmu, kacaromuecs (eaepalbHbIX TOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTaHAAPTOB
Ha4YaJIbHOTO O0IIIero 00pa30BaHMs 1 OCHOBHOT'O 00IIIET0 00pa3oBaHusI», 3aperucTpupoBannoro B Muntocte Poccun 22.02.2024 1. Ne 77330.
ITpukaz MunucrepcrBa mnpocsenieHust Poccuiickoit @enepauuu ot 27.12.2023 Ne 1028 «O BHECEHMM W3MEHEHUH B HEKOTOPBIE INPUKA3bI
MunuctepcTBa oOpa3zoBanusi U Hayku Poccuiickoit denepaiuu, kacaromuecs ¢eaepalbHbIX TOCYAapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB
OCHOBHOT'0 00111ero 00pa3zoBaHus», 3aperucTpupoBaHHoro B Muntocte Poccun 22.02.2024 r. Ne 77331.

[Ipukaz MwunuctepcrBa mnpocsenieHus: Poccuiickoit ®@eneparuu ot 18.05.2023 Ne 370 «OO6 yrtBepxkaenuu deaepaibHOi 00pa3oBaTeIbHON
IpOTrpaMMbl OCHOBHOT'O OOIIIEr0 00pa3oBaHUsD».

[Ipuka3 MunucrepcrBa npocsenienust Poccuiickoit ®enepauun ot 09.10.2024 Ne 704 «O BHeceHMM HU3MEHEHUN B HEKOTOPBIE IPHUKA3bI
MunucrepcerBa npocsenienus P®, kacatomuecs penepanbHbix oopazoBarenbHbix mporpamm HOO, OO0 u COO» (3apeructpuposan ot 11.02.2025

roma).

OcHoBHO# 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO 00111ero oopasoBanust MAOY Kackapunckoii COL, yTBep»kaeHHOHN Ha MEJCOBETE,
npotokoa Nel5 ot 11.07.2025 r., nmpuka3om Ne 491 ot 13.08.2025r., cornacoBaHHON YnpaBisomuM COBETOM IIKOJIBI 25.07.2025 r.
(mpotokoia Nell).

VYyeOnoro miana MAQOY Kackapunckoit COLLL, yTBepkaeHHoro Ha nenacosere, npotokosn Nel3 ot 27.06.2025 r., npukazom Ne 458 ot 27.06.2025
T. U coriacoBaHHOro Ynpasistomum CosetoM mkomsl 27.06.2025 r. (mpotokon Ne 10).

[Tporpammoii Bocriutanust MAO Kackapunckoit COILI (pukas ot 16.02.2021r Ne 94).

YcraBom MAOY Kackapunckoit COILl, yTBep>KACHHBIM NPUKA30M HadalbHUKA YIpaBlIeHUS OOpa30BaHUS AJMHHUCTpAIMK TIOMEHCKOro
MYHHUIMTATBLHOTO paiioHa oT 25.05.2016r. Nel138-0.

[Tonoxennem o npomexyTouHoi arrecrauuu (npukas Ne395 or 12.10.2015r.)



15. TTonoxeHust 0 paboyux mporpaMmax y4duTesed 1mo oOpa3oBaTelbHBIM MporpaMMam, yTBepxkaeHHOro npukazom MAOY Kackapunckoit COIIl ot
20.05.2022 1. Ne 368.

[IporpaMMa 1o XMMHMM Ha YPOBHE OCHOBHOIO OOLIEro oOpa3oBaHMs COCTaBIE€HA HAa OCHOBE TPeOOBaHWM K pe3ysibTaTaM OCBOEHMS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbl OCHOBHOTO 0011ero oopa3oBanus, npenactasieHHbIX B PI'OC OO0, a takkxe Ha oCHOBE (hefepanbHON pabodeill mporpamMmbl
BOCIIUTAHMS U C YYETOM KOHIIETIIIMH MTPEToIaBaHusl y4eOHOTo npeaMeTa « XUMHUsS» B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit deneparym.

[TporpammMa 1o xumuu JIa€T MpescTaBlIeHUE O LeAX, 00Lel crparerun o0ydeHHsl, BOCIIMTAHUS U Pa3BUTHS OOYYaroIUXCs CPEICTBAMU y4e€OHOT O
IpeMeTa, yCTaHaBIMBAET 00513aTeNIbHOE IIPEIMETHOE COlepKaHKe, IPEAyCMaTPUBAET pacipe/leIeHUe ero Mo KJIaccaM U CTPYKTYPUPOBaHUE 110 pa3jienaM U
TEMaM NpPOrpaMMbl MO XHMHH, ONPEIENSEeT KOJIMYECTBEHHBIE M KAaueCTBEHHBIE XapaKTEPUCTHKU COJEP)KaHUS, PEKOMEHIYEMYIO I0CIIE0BATEIbHOCTh
U3yYCHHUS] XUMHUHU C y4ETOM MEXKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO IpoIecca, BO3PACTHBIX OCOOCHHOCTEH 00ydarommxcs,
orpeneNnseT BO3MOXKHOCTU IpeAMeTa Ul pealu3aluu TpeOoBaHMN K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTeNbHOW NpOrpaMMbl Ha YpOBHE
OCHOBHOT0 00111ero 00pa3oBaHusl, a TaKXke TpeOOBaHUH K pe3yibTaTaM 00y4YeHHUsl XUMUU Ha YPOBHE LieJel N3ydyeHus MpeaAMeTa 1 OCHOBHBIX BUJIOB y4eOHO-
II03HABATEIbHON IEATEIBHOCTH 00YUaIOIIErocs 10 OCBOSHHIO y4eOHOTO COJICPIKAHUSL.

3HaHUE XUMHH CITY)KUT OCHOBOH /7151 JOPMHUPOBAHUS MHUPOBO33PEHHS 00YJAOLIETOCs, €r0 MPEICTAaBICHUH 0 MaTePHaIbHOM €IMHCTBE MUPA, BAXKHYIO
POJIb UrpalOT GOpMUPYEMbIE XUMHUEH MTPEICTABICHHS O B3aUMOIPEBPALICHUSX SHEPTUH U 00 3BOJIIOLIUHU BEILECTB B IPUPOJIE, O MYTSIX PEIIeHUs ri100albHbIX
npo0JeM yCTOMUMBOro pa3BUTHS YeJIOBEUECTBA — ChIPHEBOM, SHEPreTUYECKOM, MUIIIEBON M HKOJIOTUYECKOM 0e30MacHOCTH, MPOOIeM 3IpaBOOXPaHEHHS.

H3ydyenue xumumu:

CIOCOOCTBYET peanu3aliii BO3MOKHOCTEN JJIsl caMOpa3BUTHA U (POPMUPOBAHUS KyJIbTYPbI IMUHOCTH, €€ 0011el U (YHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMUpPOBaHHME MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEH OOYYarOLIMXCs, HABBIKOB UX CaMOCTOSITENIbHOW y4eOHON NesTeTbHOCTH,
9KCHEPUMEHTAIBHBIX U UCCIIE0BATEIbCKUX YMEHUH, HEOOXOJMMBIX KaK B TOBCEHEBHOM KU3HU, TaK U B IPO(PECCHOHATILHOMN 1EATEIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAay4dHOrO MBILIUICHHUS, 3aKJa/JbIBA€T OCHOBBI IIEJIOCTHOIO B3IVIsIa Ha €JUHCTBO HPUPOJBI U YEJIOBEKa, SBISETCS
OTBETCTBEHHBIM 3TallOM B (QOPMHUPOBAHUU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YYarOIINXCs;

CHocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM 3HAHHUSAM, K TNPHPOJE, K YEOBEKY, BHOCHT CBOH BKJaJa B
9KOJIOTHYECKOE 00pa3oBaHNEe 00YUarOIUXCS.

JlanHble HampaBiieHUss B OOy4Ye€HUH XUMHUHM oOecredMBaroTCsl CHeHU(PUKON colep)kaHus ydeOHOro mpeaMmeTa, KOTOPBIM SBIISETCS IMeJarornyecku
aJIaNTHPOBAHHBIM OTpa)keHUEM 0a30BOM HAYKH XUMHUH Ha ONPEIEIEHHOM 3Tane e€ pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHUsi OPUEHTUPOBAH HA OCBOEHHE O0YYaIOIMMUCS CUCTEMBI MIEPBOHAYATIBHBIX MOHATHH XUMUH,
OCHOB HEOPIaHUYECKON XMMHUU 1 HEKOTOPBIX OTJEJIbHBIX 3HAUMMBIX IOHATUN OPraHUYECKON XUMUH.

CtpykTypa coaep:kaHus IPOrpaMMBbl MO XUMHH c(OpMHUpPOBaHA HAa OCHOBE CHUCTEMHOIO Mojaxoja K e€ usyueHuto. ColepikaHue CKIIaJIbIBacTCa U3
CUCTEMBI IOHATUHA O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN 0 XUMHUYEeCKOU peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHHU30BaHbI IO
IPUHLINITY OCJIEI0BATENIBHOTO Pa3BUTHSI 3HAHUM HA OCHOBE TEOPETUUYECKUX NPEACTABIECHUI pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOT'O YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;



— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YUYEHHS O CTPOCHUH aTOMa U XMMHUYECKOH CBSI3H;

— MPECTaBICHUH 00 IEKTPOIUTUIECKOMN TUCCOIMALIMY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE SMITUPUYECKH MOJTYYEHHBIX W OCMBICIEHHBIX (DaKTOB, Pa3BHBAIOTCS IOCIEAOBATEIBHO OT
OJTHOTO YPOBHS K APYroMy, BBIOJHSSA (PYyHKIUH OOBSICHEHUS W NMPOTHO3UPOBAHUS CBOWMCTB, CTPOCHUS M BO3MOXHOCTEW MPAKTHYECKOTO MPUMEHEHHS U
IIOJIyYEHUS NU3y4aeMbIX BELIECTB.

OcBoeHue nporpaMmsl 10 XMMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO IPECTABICHUSA O XUMUUECKON COCTaBIIAIONICH HayyHOU KapTUHBI MUPA B JIOTUKE €€
CUCTEMHOM IPUPOJIbI, LIEGHHOCTHOI'O OTHOIIEHHUS K HAay4YHOMY 3HAHHUIO U METOJlaM IO3HaHWs B Hayke. M3ydeHHe XMUMHM NPOUCXOIUT C NPUBJICUYEHUEM
3HAaHUH U3 paHee N3yUeHHBIX yueOHBIX mpeaMeToB: «OKpyskatoumii Mupy», «buonorus. 5—7 kimaccb» U «Pu3mKa. 7 KI1acey.

[Tpy u3yyeHUH XUMHUHU NPOUCXOAUT (POPMUPOBAHUE 3HAHUII OCHOB XMMHUYECKOW HayKH Kak 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUYECKO M
NeSITeIbHOCTH YeJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KyJbTYpbl. 3a7aya yu4eOHOTro MpeMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMBI X UMUYECKHUX
3HaHUH — BaXHEUIIHNX (PaKTOB, MOHITUH, 3aKOHOB U TEOPETUYECKHX MOJIOKEHHH, TOCTYITHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa, si3bIKa HAYKH,
B MIPUOOIICHUN K HayYHBIM METOAAM MO3HAHMS MPH U3YUYCHUN BEIIECTB U XUMUYECKUX PEaKiuil, B JOPMUPOBAHUH M PA3BUTHH ITO3HABATEILHBIX YMEHUN U
UX NPUMEHEHUU B yueOHO-II03HABATEIbHON U Yy4eOHO-HCCIIeI0BaTEIbCKON IEATEIbHOCTH, OCBOGHUM MPaBMJl 0€30IacHOT0 OOpalleHHs C BElIeCTBaMH B
IIOBCEIHEBHOM JKH3HH.

[Ipn u3yyeHun XMMUM Ha ypOBHE OCHOBHOT'O 00111er0 00pa3oBaHus Ba)KHOE 3HAUEHHUE TPUOOPETH TaKUe LEIH, KaK:

— (popMUpOBaHNE MHTEUIEKTYAIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO, COTPYIHUUECTBY, CAMOCTOSITEIbHOMY IIPUHSATHIO PELLIEHUH,
CHOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSM KHU3HH;

— HampaBJIEHHOCTb OOY4YEHMs Ha CHCTEMaTH4YecKoe NMPHOOIeHHe O0ydyarolluXcs K CaMOCTOSITEIbHON I03HABaTEIbHON JesTeIbHOCTH, HAyYHBIM
METO/1aM MO3HaHUs, (OPMHUPYIOLIMM MOTHUBAIIUIO U Pa3BUTHE CIIOCOOHOCTEH K XMMHUU;

— obecrnieyeHue yCJIOBHM, CIOCOOCTBYIOIIUX MPUOOPETEHHIO O0YYarOUIMMUCS OIbITa PA3HOOOPAa3HOM JESATEIHHOCTH, TMO3HAHUS M CaMOTO3HAHUA,
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIN ), UMEIOINX YHUBEPCAILHOE 3HAUE€HUE JJISl Pa3JINYHBIX BUJIOB AESTEIbHOCTH;

— (opmupoBanmue oOmel (QyHKIMOHANBHOM M €CTeCTBEHHO-HAYYHOH I'paMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBSICHATH U OLEHHUBATH SIBICHUS
OKPY’KaIOIIET0 MUPA, UCMOJIb3Yys 3HAHUS U OMBIT, MOJTY4YEHHBIE IPU W3YYEHUH XUMHH, IPUMEHSATh UX HPU PEUIeHUH NpoOjeM B MOBCEIHEBHOU KHU3HU U
TPYZOBOH JESTEIBHOCTH;

— ¢dopMupOBaHHE y OOYyYArOMIMXCS TYMaHUCTHMUECKHUX OTHOILIEHUM, MOHUMAHUS IIEHHOCTH XWMHUYECKMX 3HAHUU Ui BBIPAaOOTKH 3KOJOTHYECKH
1€JIeCO00Pa3HOro MOBEACHUS B OBITY U TPYJIOBOU JESTENLHOCTH B LIESIX COXPAHEHUS CBOETO 37J0POBbS M OKPY’KaIOIEeH MPUPOIHON CPEIbI;

— pa3BUTHE MOTUBAIMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CaMOBOCIHMTAaHUIO Ha OCHOBE YCBOCHHsS OOIEYETOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IpOGMIIsS U HAIIPABICHHOCTHU JaJbHENUIIEro 00yueHHs.

OO11ee unciio 4acoB, OTBEACHHBIX I U3YYECHHUSI XMMUU HA YPOBHE OCHOBHOTO 001ero oopasoBanusi, coctaBisieT 136 vacos: B 8 kinacce — 68 yacos
(2 gaca B Henento), B 9 kiacce — 68 vacoB (2 yaca B HEJEINIO).



COJEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHbIC XMMHYECKHE IIOHATHSA

[Ipeamer xumuu. Ponp XuMuM B KM3HU 4YelloBeKa. XHMHUS B cucTteMe Hayk. Tema m BemectBa. Pu3nyeckue CBOMCTBAa BELIECTB. ArperaTHoe
cocrosiHue BelecTB. [loHATHE 0 MeTO/1ax MO3HaHUs B XUMHH. YncTele BeniecTBa U cMecu. CriocoObl pa3/ielieHus! CMECEH.

ATOMBI M MOJIEKYJIbI. XUMUYECKUE 3TEMEHTHI. CUMBOJIBI XUMHUYECKUX IEMEHTOB. [IpoCThIE U CI0KHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass (opmysa. BaneHTHOCTH aTOMOB XMMHMUYECKUX 3JEMEHTOB. 3aKOH IOCTOSIHCTBA cocTaBa BewiecTB. OTHOCHTENIbHAs aTOMHAs Macca.
OTtHocuTenbHass MOJIEKYJIIpHAs Macca. MaccoBasi 4011 XUMUYECKOTO 3JIEMEHTA B COCIUHEHUH.

KomnuectBo BemectBa. Monb. Mornsipaas Macca. B3anMOCBSI3b KOJIMYECTBA, MACCHI M YHCIA CTPYKTYPHBIX €IUHHMII BeniecTBa. Pacu€rel mo ¢hopmynam
XUMHUUYECKHUX COCIUHEHUMN.

dusnyeckue U XUMUYECKUE SIBJICHUSA. XHMMUYECKas peakuus M €€ INPU3HAKU. 3aKOH COXPAHEHUS MacChl BEUIECTB. XUMHUYECKHE YpPaBHEHUS.
Knaccugukarus Xumruueckux peakuuil (CoeTuHeHNs, pa3IokKeH s, 3aMeLleHHsI, OOMEeHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XHUMHUYECKOH MOCYAOH, MpaBujiaMu paboThl B IaOOpaTOpUH U MpuéMaMH oOpalieHus ¢ 1a00paTOpHBEIM 000pyAOBAaHHEM, U3yUEHHE U
onucaHue (U3NYECKUX CBOMCTB 0Opa3ll0B HEOPraHWYECKUX BEIIECTB, HaOMOAeHUE (pu3nuyeckux (IUIaBJIeHHE BOCKA, TasHHUE JIbJa, pacTHUpaHHUE caxapa B
CTyIKE, KUIIEHHE U KOHJEHCAIUs BOJIbI) U XUMHUYECKUX (TOpPEHUE CBEYH, IPOKAIMBAHNE MEIHOM MPOBOJIOKHU, B3aUMOJIEHCTBHE MeNa ¢ KUCIOTON) sIBJICHUH,
HaOJI0IeHNEe M ONMCAaHUE NMPU3HAKOB NMPOTEKAHUs XUMHUECKUX peakIMil (pasjoeHHe caxapa, B3auMOJICHCTBHE CEpHOW KHMCIOTHI C XJOpPHIOM Oapus,
pasnoxenue ruapokcuaa meau (Il) mpu HarpeBanum, B3ammojiecTBHE Xene3a ¢ pacTBopoM coiii meau (1), u3yuenue cmocoOOB pa3aeneHus CMeceid: ¢
MOMOIIbI0 MarHura, QUIbTPOBaHME, BbIAPUBAHUE, AUCTUUIALKA, XpoMmarorpadus, IpOBEJCHUE OYMCTKH MOBAPEHHON COJHM, HAOIIOJACHHWE U ONHCAHHE
pe3yJbTaTOB NMPOBEECHHUS OIBITA, MIUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsI MacChl, CO3/IaHMe MoJieNiel MOJIeKyJ (I1apOCTePKHEBBIX).

Baskneiiiue npeacTraBuTeIM HEOPraHUYECKHUX BelIeCTB

Bosnyx — cmech razoB. Cocras Bo3ayxa. Kucinopon — snemeHT u npoctoe BemecTBo. HaxoxneHune kuciopoaa B npupoje, pu3ndeckrue 1 XuMHIeCKHe
cBoiictBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucinopoga. CrocoObl moydeHUs: KHCIopoja B JabopaTopuu M MPOMBIIIIEHHOCTH. KpyroBopor
Kucinopoaa B npupoge. O30H — amtoTponHast MoAUGUKAILS KHCIOPOIa.

TennoBoil 3¢ ekt XuMUIeckoil peakIuy, TePMOXUMHUYECKUE YPaBHEHHS, 9K30- M SHAOTEPMHUECKUE peakiy. TOIIMBO: yroib U MeTaH. 3arpsi3HeHue
BO3JlyXa, YCUJICHUE TApHUKOBOTO 3¢ (DeKTa, pa3pyIlieHue 030HOBOTO CIIOSI.

Bonmopon — snemeHT m mpocTtoe BemecTBO. Haxokaenue Bojopoaa B mpupojne, GU3MYECKHEe M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nosrydyeHus. Kuciorsl u comnu.

MomnsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUECKUM YPaBHEHUSIM.



®dusnueckue cBoiicTBa BoAbl. Boga kak pactBoputens. PacTBopsl. HacklllleHHbIE M HEHACHIIIEHHBIE PACTBOPHI. PacCTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBas 10511 BeliecTBa B pacTBOpe. XUMHUECKUE CBOMCTBA BOjbl. OcHOBaHUs. Posib pacTBOPOB B MPHUPOJE U B KU3HU 4esoBeka. KpyroBopot Bojibl B
npupojie. 3arpsi3HeHUE NPUPOIHBIX BOJ. OXpaHa U OUMCTKA TPUPOIHBIX BOJI.

Knaccudukanusa neopranmueckux coeanHenuil. Oxcunbl. Knaccudukamusi okcuaoB: conieoOpa3yromue (OCHOBHbIE, KHCIOTHbBIE, aM(pOTepHbIe) U
HeconeoOpaszyromue. Homenknatypa okcunoB. dusndeckre 1 XUMHYECKHE CBOMCTBA OKCUAOB. [lorydyenne okcumos.

OcHoBanwms. Knaccudukarusi ocCHOBaHHMIA: MIETOYM U HEPACTBOPpUMBIE OCHOBaHUs. HoMeHknaTypa ocHoBaHW. DU3HUeCKUe U XUMUYECKUE CBOHCTBA
ocHOBaHMM. [TonyueHre OCHOBaHUM.

Kucnotel. Knaccudukauus xucinor. Homenknatypa kucnor. dusnueckue W XUMHUYECKHE CBOMCTBa KUCIOT. Psax aktuBHocTH MetaioB H. H.
bekerosa. [lonyuenue Kucior.

Comu. Homenknatypa coneid. @uznueckue 1 XuMUIecKkue cBoicTa cosei. [lomydyenue comneit.

I'eneTnueckas CBsA3b MEXKY KJIaCCaMU HEOPraHUYECKUX COCIMHEHHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMNpEIEeIICHUE COACpkKAHMsS KUCIOpOoJa B BO3JAyXe, IMOIy4YeHHE, cOOMpaHHe, paclo3HABAaHUE W H3YYCHHE CBOWCTB KHCIOPOAA,
HaOJIOZICHUE B3aMMOJICHCTBUS BEIIECTB C KHUCIOPOJIOM M YCJIOBHS BO3HUKHOBEHHUS W TPEKpalleHusl ropeHus (mokapa), O3HAKOMJIICHHE C 00pa3namu
OKCHJIOB U OIKMCAHKUE UX CBOMCTB, MOIyYeHUE, COOMpaHue, paclio3HaBaHUE U M3YUEHUE CBOMCTB BOAOPO1a (TOpEeHNUE), B3aUMOICHCTBUE BOJIOPO/Ia C OKCUIIOM
meau (II) (BO3MOXKHO HCHONIB30BAHUE BHAEOMATEPUANIOB), HaONIOJEHHE OOpPA3IOB BEIIECTB KOIWYECTBOM | MOIb, HCCIeIOBaHHE OCOOEHHOCTEH
PaCTBOPEHHMS BEILIECTB C PA3JIUYHOM PACTBOPUMOCTHIO, IPUTOTOBIIEHUE PACTBOPOB C OIPEAEIEHHOW MacCOBOM JOJIEM pacTBOPEHHOTO BEILIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTalJIaMH (HaTpuUeM M KalbliieM) (BO3MOXKHO HCIIONBh30BaHHE BUICOMATEPHANIOB), MCCIeOBaHHEe 00pa3ll0B HEOPTaHUUYECKUX
BEIIIECTB Pa3IUYHBIX KJIACCOB, HAOJIO/IEHNE U3MEHEHUSI OKPACKU WHIUKATOPOB B PACTBOPAX KHUCIOT M IIETOUeH, N3yUEeHUE B3aUMOJICHCTBUS OKCUIA MEIH
(IT) ¢ pacTBOpOM cepHOI KHUCIOTHI, KUCIOT ¢ METaJUIaMH, peakluii HeUTpaau3alui, MoJy4YeHHe HEPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO METajula
JPYTUM U3 pacTBOPA COJIM, PELIEHUE IKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BakHenme Ki1acChl HEOPraHUYECKUX COEAUHEHUI.

[epuoguuecknii 3axkoH u Ilepuoguveckasi cucrema xumudeckux iemeHToB /I. . MenneneeBa. CtpoeHue atoMoB. XUMUYECKAsl CBA3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUN

[TepBbie MOMBITKY KJIAcCU(PHUKAIIUA XUMHUYECKUX dJeMeHTOB. [[OHATHE O rpynmax CXOTHBIX AJIEMEHTOB (IIEJIOYHBIC U IIETOYHO3EMETbHBIC METAILIHI,
raJIOTeHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpbIe 00pa3yroT aM(pOTEPHBIE OKCHJIBI U THAPOKCHIBI.

[Mepuoanueckuii 3akoH. [lepumoauueckas cucrema xumuueckux sneMeHToB J[. M. MenneneeBa. KopoTkomneproaHas ¥ IIMHHONIEPHOIHAS (OPMBI
[Tepuoanueckoit cucteMbl xuMmudeckux 3yemeHToB Jl. . Menneneesa. [lepuoasl u rpymmbsl. @U3nUecKrid CMBICI MOPSAIKOBOTO HOMEpPA, HOMEPOB MEPHOAA
Y TPYIIBI DJIEMEHTA.

Ctpoenue aromoB. CocTaB aTOMHBIX siiep. M3otomnbl. DnekTponsl. CTpoeHUE AIIEKTPOHHBIX 00O0J0YEK aTOMOB MEPBLIX 20 XUMUYECKUX JIEMEHTOB
ITepuonnueckoii cucremsl 1. 1. MeneneeBa. XapakTepucTuka XUMHUECKOIO 3JIEMEHTA 110 €ro 1nojokeHuto B [lepuonnueckoii cucreme /1. 1. Menzeneesa.

3aKOHOMEPHOCTU U3MEHEHUS PaINyCca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METANIMYECKUX U HEMETAJUIMUYECKUX CBOWCTB I10 TPYIIIaM U IEPUOIaM.



3nauenue [lepuoanueckoro 3akoHa u Ilepmonnueckoid CUCTEMBl XMMUYECKUX 3JEMEHTOB JJIA pa3BUTUs Hayku W npaktuku. [[. 1. MenneneeB —
Y4EHBIN U IPAKIAHUH.

Xumunyeckas cBsi3b. KoBajeHTHas (1oJsipHAasi U HENOJIIpHAsi) CBSA3b. DJIEKTPOOTPULIATEILHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHas CBA3b.

Crenensb okucnenus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipouiecchl OKkucneHus U BocCTaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3yueHre 00pa3loB BEIIECTB METAJUIOB M HEMETAJIOB, B3aMMO/ICHCTBIE THAPOKCH 1A IIMHKA C PAaCTBOPAMHU KHCJIOT U LIETIOYEH, MPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLUil (TOPEHUE, PEAKLIUU PA3JI0KEHUS, COETUHEHMS).

Meosricnpeomemmnie ceazu

Peanu3zanus MexnpeaIMETHBIX CBSI3€H MPH M3yUYEHUU XMMHH B 8 KJIacce OCYIIECTBIISIETCS Yepe3 HCIOIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MIOHATHH, TaK U MOHITUH, ABIISIIOIIAXCA CUCTEMHBIMH JIJI OTJEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOr'0 LIUKJIA.

OO0me ecTecCTBEHHO-HAYYHbIE TIOHATHS: HAyYHBIH (PAaKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CUHTE3, KJIacCu(UKaIs, TEPUOTUIHOCT, HAOIIIOICHHE,
3KCHEPUMEHT, MOJCIMPOBAHNE, U3MEPEHHE, MOJEIIb, SBIICHHE.

®dusnka: Matepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIbI, paIUOAKTUBHOCTb, MOJIEKYJIa, JIEKTPUUYECKUH 3apsil, BEIIECTBO, TENIO,
00BEM, arperaTHOE COCTOSIHUE BEILIECTBA, a3, (U3NUeCcKUe BETUUYHUHBI, €AUHUIIBI U3MEPEHMSI, KOCMOC, IUTaHETHI, 3BE3/1b1, COHIIE.

Buonorus: ¢porocuntes, npixanue, ouochepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPaAIbl, TOPHBIE TOPOIbI, TIOJE3HBIE UCKOMIAEMbIe, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M xXuMHYeCKas peakuus

[Tepuoanueckuit 3akoH. [lepuoanueckas cucrema xumudeckux sneMeHToB J[. M. MenneneeBa. CTpoeHrne aToOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH
CBOWCTB XMMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJ0B, KNS, KAIbIUSA U UX COCUMHEHUN B COOTBETCTBUU C TOJIOKEHHEM 3JIEMEHTOB B llepuroanueckoi
CHCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUJbl XMMUYECKOW CBSI3H. THIBI KPUCTAUNIMUECKUX PEIIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALTMYECKOMN
PELIETKU ¥ BUAA XUMUYECKOU CBSI3H.

Knaccudukanus u HOMEHKIAaTypa HEOPTaHWYECKHMX BEIIEeCTB. XHMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K pa3IMYHBIM KjaccaMm
HEOPraHUYECKUX COCIMHEHUN, TEHETUUECKas CBSA3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMU4IeCKIX peakiuil o pa3IudHbIM MPU3HAKaM (110 YHCITY U COCTaBY YYACTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY 3P QeKTy,
0 M3MEHEHHWIO CTENEeHEeW OKUCICHHS XMMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTHIO KaTalu3aropa). DK30- U SHAOTEPMHUYECKHE PEaKIUH,
TEPMOXUMHYECKHUE YPABHEHUS.

[TonsiTne o0 ckopocTH XuMu4ecko peakiuu. [loHsTHe 00 OOpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX peakiusx. [IoHATHE O TOMOTEHHBIX U
rereporeHHbix peakuusx. llonsarne o karammse. [IoHsATHE O XMMHYECKOM paBHOBeCHH. DaKTOpBI, BIUSIOIIAE HA CKOPOCTh XMMHUYECKOW pEaKLUU U
MOJIOKEHUE XMMUYECKOTO PABHOBECHSL.



OKHCTUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH, JJIEKTPOHHBIA OalaHC OKHUCIUTEIbHO-BOCCTAHOBUTENBbHOM peakuuu. CocTaBieHHE YpaBHEHHIA
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA C UCIIOIB30BAHUEM METO/Ia 3JICKTPOHHOTO OayaHca.

Teopust 31EKTPOIUTUYECKON AUCCOLMALIMH. DIIEKTPOIUTHI U HEAIEKTPOIUTHL. KaTHoHbl, aHHOHBI. MexaHu3M JUCCOIMAIlMU BEIIECTB C Pa3IMYHbIMU
BUJaMH XUMUYeckoi cBsa3u. Ctenenp qucconuanui. CHUIIbHbBIE U c1a0ble 3JeKTPOIUTHI.

Peakuuu nonHoro o6meHa. YciaoBHsl MPOTEKAaHUS PEaKIMil MOHHOTO OOMEHa, MOJHBbIE W COKpalléHHbIE MOHHBIE ypaBHEeHHUs peakuuil. CBolcTBa
KHCJIOT, OCHOBAaHUM U COJIEM B CBETE MPEJCTABICHUN 00 3JEKTPOJMTUYECKOW aucconuanuu. KadecTBeHHbIE peakiuu Ha MOHBL [loHsTHE O ruapoiu3e
COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEJIIMU KPUCTAIIMYECKUX PEHIETOK HEOPraHHMYeCKHUX BEIIECTB — METAJUIOB UM HEMETauloB (TpaduTa U anmasa), CIOKHBIX
BEIICCTB (XJIOpHIA HATPHS), HMCCICIOBAHUE 3aBHCHMOCTH CKOPOCTH XHMHUYECKOW PEAKIMM OT BO3JCHCTBUS pPa3MYHBIX (DAKTOPOB, HCCIEIOBAaHUE
AJIEKTPONPOBOIHOCTH PACTBOPOB BELLECTB, MPOIIECCa AUCCOLUALIMHN KUCIIOT, LIEJI0Uel U cojieil (BO3MOKHO MCIIOIb30BAaHUE BUIE0 MaTEpUAIIOB), IIPOBEACHHE
OTIBITOB, WLIIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS peakuuii MOHHOro oOMeHa (oOpa3oBaHHE OCaJKa, BBIACICHHUE Traza, 00pa30BaHHUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOIINX MPUMEPHI  OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX  pEaKIuil (rOpeHue, peakluuud pas3loKEHUs, COEIWHEHUs), pPAaclo3HABaHUE
HEOPTraHWYECKHUX BEIECTB C MMOMOIIbIO0 KAY€CTBEHHBIX PEAKIIMN HA MOHBI, PEIICHUE IKCIICPUMEHTAJIBHBIX 3a]1a4.

HemeTtannbl u uX coeIUHEHNS

OO6mmas xapakTepucTka rajoreHoB. OcoOeHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTeTeHN OKucieHus. CTpoeHne u (u3n4ecKue CBOMCTBA MPOCTHIX
BEIIIECTB — rajoreHoB. XMMHUYECKHE CBOMCTBA Ha MpHUMeEpe XJopa (B3auMOJICHCTBHE C MeTalllaMu, HeMeTalllaMH, menodamu). XmnopoBoaopos. ConsHas
KHCJIOTa, XMMUYECKHE CBOWCTBA, MOJIydeHHUE, NMpUMeHeHHe. [leficTBUe XJiopa M XJIOPOBOJAOpPOJAa HAa OpPraHM3M 4YeloBeKa. BakHelmme XJIopuasl U UX
HaXOXJIEHHE B MPUPO/IE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTE€pHBbIE CTereHH okucieHus. CTpoeHue u (uU3HUEeCKUe
CBOICTBA MPOCTHIX BEUIECTB — KHCIOPOJIa U CEPhl. AJUIOTPOIMHBIE MOAU(DUKAIINH KUCIOPOAa U cepbl. XUMHUECKHUE CBOICTBa cepbl. CepoBOOPOI, CTPOCHHE,
dbusznyeckne U XUMHUYECKHUE CBOMCTBA. OKCHIBI Cephl KaK MPEACTaBUTENU KUCIOTHBIX OKCHAOB. CepHas KucioTa, (pu3nueckrne U XMMHUYECKHE CBOWCTBA
(oOmue Kak MpeACTaBUTENS Kjlacca KUCIOT U cneruduyueckue). XMMUUECKHe PEaKIIfH, JISKAIINe B OCHOBE MPOMBIIIIEHHOTO CITOCO0a MOyYeHHST CePHOU
KHUCIIOTHL. [IpuMenenne cepHoit kucmoTsl. COMM CEpHOM KHUCIIOTHI, KAaUeCTBEHHAs peakius Ha cyibhar-uoH. HaxoxaeHnue cepsl U €€ coeTMHEHUI B IPUPOJIE.
XVUMUYECKOE 3arps3HEHHE OKpPYXKAIoIIeH Cpelabl COSAMHEHHSIMH Cepbl (KUCIOTHBIE MOXAM, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
MpeI0TBpACHUSI.

OO6mas xapaktepucTuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTePHBIE CTENEHW OKUCICHHUSA. A30T, paclpOCTpaHCHHUE B
npupojae, GU3MYecKue W XUMHUYECKHe CBoWcTBa. KpyroBopoT aszora B mpupoae. AMMHAK, €ro (U3NYEeCKHe W XHUMHYECKHE CBOWCTBA, TMOIy4YeHUE H
npuMmenenne. Conu aMMOHUs, X QU3NYECKUE U XMMHUYECKHUE CBOMCTBA, MpuMeHeHue. KadecTBeHHas peakiiis Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€
nojlydeHue, PU3NYecKue M XUMUYECKHe CBOWCTBa (OOIIME KaK MpPeACTaBUTENs Kilacca KUCIOT U crnenuduueckue). Vcmonp3oBaHHe HUTPATOB U COJEH
aMMOHHUSI B Ka4€CTBE MUHEPAIbHBIX YAOOpeHUH. XUMHUYECKOe 3arpsi3HEHNE OKPYKaollel Cpellbl COeAMHEHUAMH a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHHe



BO3]IyXa, OYBBI M BOJIOEMOB). Docdop, aumoTponHbie Moaudukamuu Gocdopa, uznueckue nu xumudeckue cpoiictBa. Oxcun pochopa (V) u dpochopnas
KUCIIOTa, (U3NYECKUE U XUMUUYECKHE CBOMCTBA, nosryueHue. Mcmnonb3oBanue GocdaroB B kKauecTBe MUHEPAIBbHBIX YIOOPEHUIA.

OO6mas xapaktepuctuka 37MeMeHTOB [VA-rpynmbl. OcCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIE CTENEHH OKHCICHHSA. YTIEPOJ, aJUIOTPOIIHBIC
Mo u(UKaAIMK, paCIPOCTpaHEeHUE B PUPOE, PU3NUYECKUe U XUMHUYECKUe CBOMCTBa. Ancopouus. KpyroBopot yriaepoaa B mpupoje. OKCHIbI yriiepoa, ux
busznyeckne U XUMHUYECKUE CBOMCTBA, JCHCTBHE HA >KUBbIE OPraHU3MBI, MOJYYEHHE U MPUMEHEHHE. DKOJIOrHYecKue MpoOJeMbl, CBSI3aHHbBIE C OKCHAOM
yraepoaa (IV), runoresa riiodansHOro MOTETUICHUs KITMMaTa, MapHUKOBBINA Y (eKT. YTONbHAS KUCIOTA U € COMH, NX (U3NYECKUE U XUMUIECKUE CBOWCTBA,
nojy4yeHue U npumenenue. KauecTBeHHas peakuusi Ha KapOOHAT-HOHBI. Vcronp3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, IIPOMBIIUIEHHOCTH U CEIHCKOM
XO035UCTBE.

[IepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX yriiepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 3TAHOJ, TJIMIEPHUH, YKCYCHAas
kucinoTa). IlpupoaHble MCTOYHUKH YTIIEBOAOPOAOB (Yrosb, MPHUPOIHBIA Ta3, He(Th), MPOAYKTHI HX TNepepaboTku (OeH3WH), WX poiib B OBITY H
IPOMBIIIICHHOCTH. [IoHsTHE 0 OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX: JKHUPaxX, OeNKax, YrlieBOJIaX — M MX POJIH B JKM3HHU 4elloBeKa. MarepuaibHOE €JHHCTBO
OpPraHUYECKUX ¥ HEOPTaHMYECKUX COCTUHEHHIH.

Kpemuuii, ero ¢usnyeckue m XUMHUYECKUE CBOMCTBA, MoyiyueHue U npumeHenue. CoeanHeHUs KpeMHus B npupojae. OOmue npeactaBieHus oo
okcune kpemuusi (IV) n kpemaueBoit kucinore. CHIMKATBl, UX HCIOJB30BaHHE B OBITY, B NMPOMBIIICHHOCTH. BakHEHIIMEe CTPOUTEIIbHBIE MaTEepPHAIIbL:
KepaMHKa, CTeKJIO, [IEMEHT, 0ETOH, keire300eToH. [IpobiemMbl 6€30MacHOTO UCTIOIB30BaHUS CTPOUTEIHLHBIX MATEPHUAIOB B TTIOBCETHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

U3y4YEeHHE 00pa3lloB HEOPTraHMYECKHX BEIECTB, CBOMCTB COJSHOW KUCIOTHI, MIPOBEIEHUE KAUYECTBEHHBIX PEAKIM Ha XJIOPUA-HOHBI U HAOIIOJIEHUE
MPU3HAKOB HX MPOTEKAHUS, OMBITHI, OTpa)xKarolne (PU3NYECKHE U XUMHUYECKHE CBOWCTBA TaJOT€HOB M HMX COEAMHEHUN (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPHAIIOB), O3HAKOMJIEHHE C O00pa3laMu XJIOPHAOB (TAJIOTE€HHIOB), O3HAKOMJIEHHWE C oO0pas3laMu cepbl W €€ COCTUHEHUSIMH (BO3MOXKHO
UCTIOJIB30BaHUE BHUIEOMATEPHUAIOB), HAONIOJEHHE Tpolecca OOYTIIMBaHUS caxapa IOJ JICHCTBHEM KOHICHTPHPOBAHHOW CEPHOM KHCIOTHI, U3ydeHUE
XUMHYECKHX CBOWMCTB Pa30aBIIEHHOW CEPHON KHUCIOTHI, MPOBEACHUE KaYeCTBEHHON peakld Ha cylnb(aT-uoH W HaOIIOJIeHUE MpU3HaKa e€ MPOTEKaHMs,
O3HAKOMJICHHE C (pU3MYeCKHMMH CBOMCTBamMH a3oTa, Gochopa u uX coequHEHHH (BO3MOKHO HCIIOJIb30BAHHME BUIEOMATEPHUANIOB), 0Opa3laMHi a30THBIX U
dbochopHBIX yaoOpeHui, moaydeHne, coOupanue, paclio3HaBaHUE M W3yYeHHEe CBOMCTB aMMHaKa, MMPOBEJACHNE KAaYECTBEHHBIX PEAKIIMi HA MOH aMMOHHUS U
docthaT-noH W HM3yUYeHHE TMPHU3HAKOB WX TPOTEKAaHWUs, B3aWMOJICHCTBHE KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbI0 (BO3MOXKHO HCIOJB30BaHUE
BUJICOMATEPHAJIOB), H3yUeHUE MOJENEH KPUCTANTMIECKUX PeIIETOK anMasa, rpaduta, QylaepeHa, 03HaKOMJICHHE C MPOIECCOM aJICOPOIMU PaCTBOPEHHBIX
BEIIECTB AKTHUBHUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHBOTa3a, MOJy4YeHHE, COOMpaHHEe, paclio3HAaBaHWE M H3y4YeHHE CBOMCTB YTJIEKHCIOrO rasa,
NPOBE/ICHUE KAYeCTBEHHBIX pEaKkIii Ha KapOOHAT W CHIIMKAT-MOHBI M M3y4YCHHE MPHU3HAKOB WX MPOTEKaHHs, O3HAKOMJICHHE C MPOIYKIMEH CHIMKATHOU
MPOMBIIIJICHHOCTH, PEIICHUE SKCIIEPUMEHTAITFHBIX 33124 0 TeMe « BaykHelne HeMeTautbl U X COSAMHEHUS.

MeTaJiibl M MX COeTMHEHHS

OO01mas XxapakTepuCcTUKa XUMHUECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX MOJIOKEHHS B [leproanueckoil cucteMe XUMUYECKHX 3JIEMEHTOB J1.
N. MenneneeBa u ctpoeHust aToMoB. CTpoeHuEe MeTauioB. MeTajuindeckas CBsi3b U METAUIMYECKas KPUCTAUNIMYECKas PEeETKa. DIEKTPOXUMUYECKUH Pt



HanpsDKeHUN MeTayuioB. PU3MYecKue M XUMHUYECKHe cBoWcTBa MeTayuioB. OOmMe crnocoObl moimydeHuss MeTaioB. [IoHSTHE O KOpPpO3UU METaJUIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI X OT Koppo3un. CIiaBsl (CTallb, 9yTYH, TIOPATIOMUHUN, OpOH3a) M UX PUMEHEHUE B OBITY U MPOMBIITUICHHOCTH.

[Ilenounbie MeTaimbl: noyoxkeHue B Ilepuoaumueckoil cucteMe xuMHuueckux anemMeHToB [[. M. MeHneneeBa, CTpO€HHE UX ATOMOB, HaXOXJCHHE B
npupoje. Dusnueckre U XMMHUECKHE CBOMCTBA (Ha MpuMepe HaTpus v Kanus). OKCUAbI U TUAPOKCUIBI HATpUs U Kajius. [I[puMeHeHne mieIouHbIX METaUIOB
U UX COCTUHEHUH.

[IlenoyHO3eMENBHBIE METAJIBI MATHUM 1 KaJbLHii: TTO0KEeHUE B [lepuoandeckoi cucteMe Xxumuieckux 3yemMeHToB . . Menaeneesa, CTpoeHUE UX
aTOMOB, HaxOXJieHHE B npupoje. Pu3nyeckre 1 XUMUUECKUE CBOMCTBA MarHus M Kaiblus. BaxkHeire coeIMHEHUS KabIus (OKCHUJI, TUIPOKCHI, COJIN).
’KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B llepuogumueckoit cucreme xumuueckux siemeHToB JI. M. MenpaeneeBa, cTtpoeHue aroma, HaXOXKIEHUE B MPUPOJIE.
®dusnyeckue 1 XMUMUYECKHE CBOMCTBA AIFOMUHUS. AM(POTEpPHBIE CBOMCTBA OKCH/IA M THIPOKCUIA AITFOMUHUSA.

JKeneso: nonoxenue B [leproauyeckon cucreme xummdeckux ieMeHToB J[. M. MenaeneeBa, CTpoeHHe aToMa, HaXOKAeHue B rpupoje. Puzndeckue
U XUMUYECKHE CBOMCTBA xene3a. OKkcubl, TUIpOKcH bl U conu xxenesa (1) u sxenesa (I1I), ux cocras, cBOICTBA U MOTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C o0pa3lamMy METaUIOB W CIUIAaBOB, MX (U3WYECKHMMH CBOWCTBAMH, H3yY€HHE pPE3yJbTATOB KOPPO3UH METAIOB (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJEHCTBHS OKCHAA Kb M HATPHUS C BOAOH (BO3MOXKHO HCIIOJIb30BAaHHE BHIEOMATEPHAIIOB),
HCCIJIEIOBAaHNE CBOMCTB KECTKOW BOJIBI, MpoOIlecca TOPEHHS Kelle3a B KUCIOPOe (BO3MOXHO HMCIIOJNIb30BAHHE BUICOMATEPUAIOB), IPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX pPEaKIMii Ha MOHBI: MarHus, Kalblus, aliOMUHHS, uHKa, skene3a (II) u >xemeza (III), memu (II), HaGmroeHMEe W ONMMCAHUE TMPOIECCOB
OKpalllMBaHUsl IJAMEHH HOHAMHU HATpUs, Kalus W Kalblusg (BO3MOXXKHO HCIOJIb30BaHHE BHJICOMATEPHANIOB), HCCIelI0BaHHE aM(OTEPHBIX CBONCTB
TUJIPOKCHIA ATFOMUHHMS U THAPOKCUIA IUHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 33714 10 TeMe «BaxkHeln e METaJJTbl U UX COCTMHEHUS.

XuMHus M OKpYKaoLias cpeaa

BemecTBa u MaTepuansl B MOBCEAHEBHON JKU3HH YelloBeKa. be3omacHoe UCIoNb30BaHKUE BEIIECTB M XUMUYECKHUX peakuuid B ObiTy. [lepBas momouis
IIPYU XUMHUYECKUX 05KOTax U OTPABJIEHUSX.

XUMHYeCcKOe 3arpsi3HeHHE OKpy»XKaroulel cpeabl (TpenenbHas IomycTUMas KoHIeHTpauusi Beuiects, nainee — I[IJIK). Ponp xumuum B pemieHun
AKOJIOTUYECKHUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3y4eHue o0pa3ioB MaTepralioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MaTePUAIIbI).

Meoscnpeomemnnie ceasu

Peanuzarus MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 KJlacce OCYIIECTBIIIETCS Yepe3 MCIOJIb30BaHNWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATHM, TaK U IOHITHH, ABIISIIOIIUXCA CHCTEMHBIMU JIJI1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYUYHOI'0 [IUKJIA.

OO01mure ecTecTBEeHHO-HAYYHbBIE MMOHATHUS: HAYYHBINA (aKT, TUTIOTE3a, 3aKOH, TEOPHsl, aHAJIU3, CUHTE3, KiIacCu(UKaIMsl, TIEPUOANIHOCTD, HAOIIOICHHE,
9KCIIEPUMEHT, MOJIETUPOBAHHUE, U3MEPEHUE, MOJEIIb, IBJICHHE, TAPHUKOBBIN 3(PPEKT, TEXHOJIOTUSI, MATEPHAIIBI.



®dusnka: MaTepusi, aToM, IEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIUJ, U30TOIbI, PAIUOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUYECKHUI 3aps]l, IPOBOIHUKH,
MOJTYTIPOBOTHUKH, JUDJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIEeCTBA, T'a3, pACTBOP, PACTBOPUMOCTD, KPUCTAIUTMYECKAS
pemérka, CruiaBbl, PU3NYECKUE BEIIMYUHBI, €IMHUIIBI H3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, TIAHETHI, 3BE3 161, COJHIIE.

buonorus: porocunres, ngpixanue, 6nochepa, skocucTeMa, MUHEPAIbHBIE YA0OPEHUs, MUKPOIIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPaIbl, TOPHBIE TOPOIbL, IOJIE3HbIE HCKOMIAEMbIE, TOILJIMBO, BOJHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 10 XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMuHOCTHBIE PE3yJIbTAaThl OCBOCHUS MPOIPaMMbl OCHOBHOT'O 00IEro oOpa3oBaHUS JOCTUTAIOTCS B XoJe OOyueHHs XMMUHU B €IMHCTBE Yy4eOHOU U
BOCIIMTATEIbHONW JEATEIbHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMU POCCUMCKHUMH COLMOKYJIbTYPHBIMU M JYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
IPUHITHIMHU B O0IIECTBE IPABUJIaMU M HOPMaMHM MOBEACHUSI U CIIOCOOCTBYIOT ITPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMANIN3ALIMN 00yYaIOIINXCS.

JIMYHOCTHBIE pPE3yJbTAThl OTPAXKAIOT T'OTOBHOCTH OOYYArOIIUMXCS PYKOBOACTBOBATbCS CHCTEMOW IO3UTHUBHBIX II€HHOCTHBIX OpHUEHTAlUd U
paclIupeHHe OIbITa AEATEIbHOCTU Ha €€ OCHOBE, B TOM YHCJIE B YaCTH!

1) naTpHOTHYECKOr0 BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJbTYpPHOMY, HCTOPUYECKOMY U HAYYHOMY HACJI€UIO, TOHUMAaHMs 3HAYEHHs] XMMHUYECKON HayKu B
HU3HH COBPEMEHHOI'0 00IIecTBa, CIIOCOOHOCTH BIAJETh IOCTOBEpHON MH(pOpMaLel 0 MepeloBbIX TOCTUKEHUAX U OTKPBITHIX MUPOBOW U OT€UECTBEHHOMN
XMMHWH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPONCTBE MUPA U OOILECTBA;

2) rpaKIaHCKOI0 BOCIIUTAHMS:

IPEJCTaBICHUS] O COLMAJIBHBIX HOpMax M MpaBWIaX MEXKIUYHOCTHBIX OTHOIIEHHWH B KOJUIEKTHBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B
OOIIECTBEHHO TI0JIE3HOM, Y4eOHOUCCIIE0BAaTENIbCKOM, TBOPUECKOM M JpPyrux BUAAX JESATEIbHOCTH, TOTOBHOCTH K pPa3sHOOOpa3HOH COBMECTHOM
JeSITeIbHOCTH NPH BBIOJHEHUN Y4eOHbIX, TO3HABATENIbHBIX 3a71ay, BBIITOJHEHUH XUMUYECKHX SKCIEPUMEHTOB, CO3JJaHUH YUYE€OHBIX TPOEKTOB, CTPEMIICHUS
K B3aMMOIIOHMMaHHIO M B3aUMOIIOMOIIY B MIPOLIECCE 3TOM y4eOHOIl 1eATenbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBE/IEHNE U MOCTYIKH CBOUX TOBapHUIIEH C
MO3UIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBUI OCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKUE TMPEACTABICHUS O BEIIECTBE M XWMHUYECKOM pEaKLMH, COOTBETCTBYIOLIUE COBPEMEHHOMY YPOBHIO Da3BUTUS HAayKH U
COCTaBJISIIOLIME OCHOBY JUIsl NOHMMAaHHUS CYIIHOCTH HAy4yHOM KapTHHBI MHpa, NPEICTaBIE€HHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTHUS NPHUPOIbI,
B3aMMOCBS35IX YEJIOBEKA C IPUPOJHON CPEOi, O POJIU XMMHUH B IO3HAHUHU ITUX 3aKOHOMEPHOCTEN;

MI03HABATEJIbHbIE MOTHUBBI, HAIIPABJICHHBIE HA IOJIyY€HHE HOBBIX 3HAHMH MO XWMHUH, HEOOXOIUMBIE U OOBSICHEHUS HAOJIOJaeMbIX MPOLIECCOB U
SIBIICHHUM, MO3HABATEIbHOM, MH(POPMALMOHHOM M YHMTATENICKOM KYyJIbTYpHl, B TOM YHCJE HAaBBIKOB CaMOCTOSITEIbHON pabOThl C y4eOHBIMH TEKCTAMH,
CIPAaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUYECKUMU CPEJICTBAMH MH(POPMALIMOHHBIX TEXHOJIOTHHA;



WHTEpEC K OOYYEHHWIO M ITO3HAHMIO, JTHO003HATEIHHOCTh, TOTOBHOCTh M CIOCOOHOCTh K CaMOOOpa30BaHMIO, MPOCKTHOM W HCCIEI0BATEIHCKOM
JeSITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAlpaBIEHHOCTH U YPOBHA 00yUeHHS B JalibHEHIIIEM;

4) popMupoBaHus KyJbTYpPbl 310POBbS:

OCO3HAHHWE IIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIICHUSI K CBOEMY 3JI0POBBIO, YCTAHOBKHM Ha 370pOBBII 00pa3 yKW3HH, OCO3HAHHUE TMOCIICACTBUU U
HEIPUSATHE BPEIHBIX MPUBBIYCK (YIMOTPEOICHUS aJIKOTOJIsI, HAPKOTHUKOB, KypEeHHs ), HEOOXOAMMOCTH COOJIIOICHUS TTpaBuil 0€301MaCHOCTH MpU OOpaIleHun C
XUMHUYECKHMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy10BOr0 BOCIUTAHUSA:

WHTEPEC K MPAKTHYECKOMY H3YUYEHHUIO Ipodeccrii U TpyJa pa3InyHOTO poja, YBAXXCHHE K TPYAy M pe3yibTaTaM TPYIOBOW JESITCIBHOCTH, B TOM
YHClie HA OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHHUM [0 XUMHUHU, OCO3HAHHBIA BBIOOP MHIAMBUAYATbHONW TPAEKTOPHUH MPOJOJIKEHHSI 00pa30BaHUs C YUETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCHemHON Mpo(ecCHOHANBHON AEITEebHOCTH W Pa3BUTH
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJIAITUPOBATHLCS B IPOGECCHOHATBLHOU CPE/IE;

6) 3K0JI0TMY€eCKOT0 BOCTIUTAHUS:

9KOJIOTHUECKH 1IeJIECO00pa3HOe OTHOIIEHHWE K MPUPOJIe KaK MCTOYHUKY KM3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBAaHUS, MOHMMAaHUE LIEHHOCTU
3JI0POBOTO M 0€30MMacHOr0 00pa3a JKU3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DM3MYECKOMY M IICHXUYECKOMY 370POBBIO, OCO3HAHUE I[CHHOCTH
coOJTr0IeHHsI TIPaBHIT 0€30MIACHOTO MTOBEJCHUS TIPH pabOTe C BEIIECTBAMH, a TAKXKE B CUTYAIHMIX, YTPOXKAIOIINX 30POBBIO U KU3HH JIIOJICH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, TOTy4YaeMble MPU M3yUYEHUU XUMUU, JUIS PElICHUs 3a7ad, CBSI3aHHBIX C OKpPYKArOIIeW MPUPOTHOM Cpemoud, Ams
MOBBIIICHHS YPOBHS SKOJIOTHUECKOH KYJIbTYPhl, OCO3HAHUS TTI00ATHHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel MX PelleHus MOCPEICTBOM METO/I0B
XUMUHU, SIKOJIOTHYECKOTO MBIIICHUS, yMEHUS PYKOBOJICTBOBATHCS UM B ITIO3HABATEIIBHOW, KOMMYHHUKATUBHON M COLIMATILHOM MPAKTUKE.

METAIIPE/IMETHBIE PE3YJIBbTATDI

B cocrtaBe meranpeaMeTHBIX pE3yJbTaTOB BBIIEISIOT 3HAYMMbIE A (OPMHPOBAHUS MHPOBO33pEHHUS OOIIEHAy4HbIE MOHATUS (3aKOH, TEOpHs,
MNPUHIINI, TUNOTe3a, (akT, CUCTEMa, MPOIECC, IKCHEPUMEHT U JAPYroe.), KOTOPhle HUCIOIB3YIOTCS B E€CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeAMeTax Hu
MO3BOJIAIOT Ha OCHOBE 3HAHMU M3 ATHX MPEAMETOB (hOPMHPOBATH MPEJACTABICHHWE O IEIOCTHOW HAy4YHOW KapTUHE MUpPA, U YHUBEpCAIbHbIE ydeOHBIC
neiictBus  (MO3HABaTeNbHbIE, KOMMYHHKAaTHUBHBIE, PEryJIATHBHBIE), KOTOpble oOecneuynBaloT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TJIAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOU e TETHHOCTH.

Ilo3naBaTe/IbHBbIE YHHBePCAJIbHbIE YUeOHbIe 1eHCTBUS

ba3oBble Jornyeckune 1eMCTBUSA:

YMGHI/ISI HUCITIOJIB30BATh HpI/IéMBI JIOTHYCCKOTO MBIIIIICHUA HpI/I OCBOCHHNHN 3HaHl/If/'Ii paCKpLIBaTI) CMBICIT XHUMHWUYCCKHUX HOHS[TI/II71 (BI)IJIGJ'ISITI) nux
xapaKTepHLIe HpI/ISHaKI/I, yCTaHaBJ'II/IBaTI) B3aUMOCBA3b C JIpyrI/IMH HOHSITI/ISIMI/I), HUCIIOJIB30BATh IOHATUS OJIA O6’I)$ICH6HI/I5[ OTACIIbHBIX q)aKTOB 158 5[BJ'I€HI/II7[,
BBIOMpATh OCHOBAHUS M KPUTEPUU TS KJIACCU(DUKAINNA XUMHUYECKUX BEIIECTB M XMMHUYECKHUX PEaKIUil, YCTaHABINBATh MPUYMHHO-CIECICTBEHHBIE CBS3H
MG)KI[y O6’beKTaMI/I I/I3y‘-IeHI/ISI, CTpOI/ITb JIOTHYCCKUC paccyxc;[eHH;I (I/IH,Z[yKTI/IBHBIe, I[GIIyKTI/IBHBIG, 10 aHa.IIOI‘I/II/I), JACJIaTh BBIBOJbI M 3aKJIFOUYCHU A,

yMEHHE TPUMEHATh B TPOIECCE MO3HAHUS TOHATHS (MPEAMETHBIE W METalpeIMETHbBIC), CUMBOJMYECKHE (3HAKOBBIC) MOJEIH, HCIOJIb3yeMbIE B
XUMUH, TPEO0OPa30BHIBATH IUPOKO MPUMEHIEMbIE B XUMUU MOJICTBHBIC MPEACTABICHUS — XUMUYECKHH 3HAK (CMMBOJI AJIEMEHTa), XUMU4ecKas Ghopmysia u



ypaBHEHHE XUMHUYECKOW peaklMd — TMpPU pPEIICeHUH Y4eOHO-MO3HABATEIbHBIX 3aJa4y, C Y4YETOM O3THUX MOJEIbHBIX MPEJICTABICHUN BBIABIATH H
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKN W3YYaeMbIX OOBEKTOB — XMMHYECKHUX BEIIECTB U XUMHUYECKUX PEAKIIH, BBIABISATH OOIINE 3aKOHOMEPHOCTH,
MPUYUHHO-CJICICTBEHHBIC CBS3HU M MPOTUBOPEUHS B U3YIaEMbIX MIPOIECCaX U SBICHHUSIX.

Ba3zoBrble uccienoBareLCKUe AeiCTBHUA:

YMEHHE HCII0JIb30BaTh MOCTABIEHHbIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMS, 4 TaKXKE€ B KAUeCTBE OCHOBBI /i1 (DOPMHUPOBAHUS TUIIOTE3BI 110
MPOBEPKE MPABIILHOCTH BBICKA3BIBAEMBIX CYXKICHHIA,

npruoOpeTeHre OombiTa MO0 IUIAHUPOBAHUIO, OPTaHU3AIMK M MPOBEIACHUIO YUYEHHMUYECKUX SKCIEPUMEHTOB, YMEHHE HaOI0JaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATH €ro pe3ysbTaT, (OopMYyJIUpPOBaTH OO0OOIIEHHS W BHIBOJABI MO pe3yJibTaTaM MPOBEAEHHOIO OIMbITa, HCCIEIOBaHUS,
COCTaBIIATh OTYET O MpOoIeTaHHOU pabdoTe.

Pa6ora ¢ undpopmanmeii:

YMEHHE BBIOMpaTh, AHATU3UPOBATH M HHTEPIPETUPOBATH WHQPOPMAIUIO PA3IUYHBIX BUAOB W (OPM MPEACTABICHUS, MOMy4aeMy W3 pPa3HBIX
UCTOYHUKOB (HAYYHO-TIOMYJISIpHAsl JHUTEpaTypa XHMHUYECKOTO COJIEpXaHHs, CIpaBOYHble mocolus, pecypchl HHTepHeTra), KpUTHYECKH OILIEHUBATH
MPOTUBOPEUYMBYIO M HEJJOCTOBEPHYIO HHPOPMAIHUIO;

YMCHHE TPUMCHSITHh PAa3IMYHBIE METOABI M 3alpoChl MPHU IOUCKE W OTOOpe HWHQOpPMAIMK W COOTBETCTBYIONIMX JJAHHBIX, HEOOXOJMMBIX IS
BBIMTOJIHEHUST Y4YEOHBIX M IIO3HABATEIBHBIX 3aJad ONPEACIEHHOTO THIIA, NPHOOPETEHHE ONbITa B OO0JACTH HCHOJIB30BaHUS WH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJAJEHUE KYyJIbTypOll aKTUBHOTO HCIHONB30BAaHUS PAa3MUHBIX IMOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATH
ONTUMATBHYIO (OpMY TpeACTaBICHUS WH(OPMALMKA U WIUIIOCTPUPOBATH pellaeMble 33a/la4d HECIOXHBIMU CXEMaMH, JAMarpaMMaMu, APYruMu GopMamMu
rpaduKy 1 UX KOMOMHALUSAMY;

YMEHHE HCIOJBh30BaTh M aHATU3UPOBATh B TpoIEecce YUeOHOW M MCCIIEIOBATEIBCKONW JACATEIEHOCTH MH(GOPMAIMIO O BIMSHUU MPOMBIIUICHHOCTH,
CEJTbCKOTO X03sICTBA M TPAHCIIOPTA HA COCTOSIHHE OKPY KAIOIIeH IPUPOIHOMN CPEIIBI.

KomMMmyHuKkaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBHUS:

yMEHHs 3a/aBaTh BONPOCHl (B Xonae Auanora W (WiIM) AMCKYCCHU) IO CYIIECTBY OOCYKTaeMoil TeMbl, (OpMYyIHUPOBATh CBOM MPEATIOKEHUS
OTHOCHTEJIBHO BBITIOTHEHUS TIPEITIOKESHHOM 3a/1a9u;

YMEHHS TPEJACTABIATh IOJYYCHHBIC PE3yJIbTAaThl IO3HABATCILHON JEATCIILHOCTH B YCTHBIX M IHUCHBMEHHBIX TEKCTaxX; JeNaTh IPE3CHTAINIO
pe3yNbTaTOB BBITIOJHEHHUS] XMMHUYECKOTO dKCTIepUMEHTa (J1abopaTOPHOTO OMbITa, J1ab0paTopHOil pabOTHI MO MCCIEIOBAHUIO CBOWMCTB BEIIECTB, Y4E€OHOTO
IIPOEKTA);

YMEHHUSI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW II03HABaTENIbHOW M WCCIIEIOBATENBCKON JESTEIHbHOCTH TIPU PEIICHHU
BO3HHUKAIOIIUX MPOOJIEM Ha OCHOBE Y4€Ta OOMIMX HMHTEPECOB W COTJACOBAHHS MO3UIMHA (0OCYXIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBD),
KOOpJMHAIIMSI COBMECTHBIX JIEHCTBUH, OIIpe/Ie]ICHIE KPUTEPUEB T10 OlEHKE KauyecTBa BBHITOJIHEHHOW paboThI U ApyTHE).

PeryasiTuBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE IeiicTBUS:

YMEHHE CaMOCTOATEIbHO OMPENENATh LN AEITEeIbHOCTH, TUIaHUPOBATh, OCYIIECTBISATh, KOHTPOJIUPOBATh U NMPU HEOOXOAUMOCTH KOPPEKTUPOBATh
CBOIO JICATENBHOCTh, BHIOMpATh HamOosiee 3(PGEeKTHUBHBIE CIOCOOBI peIieHUs YYeOHBIX M TO3HABATENBHBIX 3a/1ad, CAMOCTOSITEIHHO COCTABIATH WIIH



KOPPEKTUPOBATh HPEJIOKEHHBIN alrOpUTM JAEHCTBUH IPU BBIIOJIHEHUM 3aJaHUl ¢ y4€TOM IOJY4YEHHsS HOBBIX 3HAHUH 00 M3y4yaeMbIX OOBEKTaX —
BELIECTBAX M pEaKLUsAX, OLEHUBATb COOTBETCTBUE IMOJIYUYEHHOIO pe3yJibTaTa 3asBICHHON LI€JIM, YMEHHE HCIIOJIb30BaTh M AHAJIU3UPOBATH KOHTEKCTHI,
IIpeIaraeMple B yCIIOBUU 3aJaHUMN.
INNPEAMETHBIE PE3YJIbTATbBI
B cocraBe npeaMeTHBIX pe3ysbTaTOB MO OCBOEHHUIO O0S3aTENILHOIO COJEpXKaHMs, YCTAaHOBJICHHOIO JaHHOW (enepanbHON paboueil mporpammoi,
BBIJICJIAIOT: OCBOCHHBIE OOYYaIOIIUMUCS Hay4yHbIC 3HAHHS, YMEHHUS U CIOCOOBI JACUCTBHUH, creruduuecKkue Ui MpeIMETHON o0nacTu «XUMHS», BUIBI
JeSITeILHOCTH 110 MOJYYSHHUIO HOBOT'O 3HAHMS, €r0 HHTEPIPETAIMH, TPEOOPa30BAHUIO U TPUMEHEHHUIO B PA3IIUYHBIX YYEOHBIX U HOBBIX CHTYalHsX.
K koH1y o0y4eHus B 8 kJj1acce npeMeTHbIE Pe3ysIbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00yUarOIUXCs YMEHUI:
® PacKpbIBATh CMBICI OCHOBHBIX XMMHUYECKUX IMOHATHI: aTOM, MOJIEKYJIa, XUMUYECKHI 2JIEMEHT, IIPOCTOE BELIECTBO, CII0)KHOE BEIIECTBO, CMEChH
(omHOpPOIHAS M HEOJHOPOAHAs), BAJICHTHOCTh, OTHOCUTEIbHASI AaTOMHAs U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAsl Macca,
MaccoBasi 101l XUMHUYECKOT0 3JIEMEHTa B COEIMHEHUH, MOJIAPHBIM 00BEM, OKCHI, KUCIIOTA, OCHOBAHHE, COJIb, AJIEKTPOOTPHULIATEIILHOCTh, CTEIIEHb
OKHCIICHHSI, XUMUYECKasl PeaKlusl, KIIaCCH(PHUKAINS PEaKIUii: peakKlui COSTUHECHNUS, PEaKIIUK Pa3I0KEHUs, PEaKIINK 3aMeIIeHUs], PEaKIui oOMeHa,
9K30- M YHJOTEPMHUECKHE PEaKIINH, TETIOBOH 3P deKT peakuu, apo aToMa, 3JIEKTPOHHBIH CJI0H aToMa, aTOMHast OpOuTalb, paguyc aToma,
XMMHYECKasl CBA3b, NOJSIPHAS M HENOJIsIpHAs KOBAJICHTHAs CBsI3b, HOHHAsS CBsI3b, MOH, KATUOH, AaHWOH, PaCTBOP, MaccoOBas J10Jis BElleCTBa (MPOLEHTHAs
KOHIIEHTpALUs) B PaCTBOPE;
® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATHI U IPUMEHATDH 3TH IMOHATHUS MPU ONKUCAHUU BEIIECTB U X MIPEBPALCHHI;
® UCMOJb30BATh XUMUYECKYIO CUMBOJIUKY JUIsl COCTABJIEHUS (POPMYJI BELIECTB U YPABHEHUI XUMHUECKUX PEaKLIUH;
® OMpeneNsITh BJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSAX, CTETIEHb OKHUCIICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUX, TPUHAITIEKHOCTD
BEILIECTB K ONpPeeNEHHOMY KJlacCcy COeIMHEHHH 1o (hopMysiaM, BUJ XMMUUYECKOH CBSI3U (KOBAJIEHTHAsI U MOHHAs) B HEOPTaHUUYECKUX COCAMHEHU X
e packpsiBath cMblca Ilepnoanueckoro 3akona /. 1. MenzaeneeBa: AeMOHCTpUPOBAaTh IOHUMAaHKUE IEPUOJNYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKHUX
3JIEMEHTOB OT UX NoyIokeHus B [leproandeckoli cucteMe, 3aKOHOB COXPAaHEHHUsI MacChl BELIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO
y4Y€HUs, 3aKOHa ABOrajpo;
® ONUCHIBATh U XapaKTepHU30BaTh TaOIUuHy0 Gpopmy [leproanueckoil cUCTEMbl XUMUYECKUX JIEMEHTOB: Pa3InyaTh MOHATHUS «TJIaBHAs nmoArpymnmna (A-
rpynmna)» u «nodoyHas noarpymnmna (b-rpymnma)», massie 1 60JbIINE TEPHOABI, COOTHOCUTH 0003HaUEHHsI, KOTOPBIE UMEIOTCS B TaOIHIIe
«Ilepuonnueckas cucremMa xumMuueckux snemeHToB /1. . MenneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XUMHUYECKUX 3JIEMEHTOB
(coctaB M 3apsf A1pa, 00Iee YUCIO IMEKTPOHOB U PACHIPENEIICHUE UX IO IEKTPOHHBIM CIIOSIM);
e Kiaccu(UUIUPOBATh XUMUYECKHE HJIEMEHTbI, HEOPraHMUECKUE BEIECTBA, XUMUUECKHE PeaKuH (110 YHCIY M COCTAaBY YUaCTBYIOIIUX B PEAKIIUU
BEIIIECTB, 110 TEIIoBoMY 3 dekry);
® XapakTepu30BaTh (OMHUCHIBATh) OOIINE XUMUYECKHUE CBOMCTBA BEUIECTB PA3JIMYHBIX KIACCOB, MOATBEPK/1asi ONMUCAHNE IPUMEPAMH MOJIEKYJIIPHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIUM;



MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KAYECTBEHHOTO COCTaBa, BO3MOKHOCTH MPOTEKAHUS XUMUUYECKUX MPEBPaICHUN B
Pa3JIMYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO J0JI0 XUMHUUYECKOTO JIEMEHTA 110 (popMyIie COeMHEHNS,
MAacCCOBYIO JIOJIFO BEIIIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKIUU;

MIPUMEHSATHh OCHOBHBIC OIEPAIlUU MBICIUTEILHOMN JIEITEIbHOCTH — aHAIM3 U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTEeMAaTH3aI1I0, KJIIaCCU(PUKAIIHIO,
BBISIBJICHUE IPUUYUHHO-CIICICTBEHHBIX CBA3EH — ISl U3YUYEHHS CBOMCTB BEIIECTB M XMMUYECKUX PEAKIIHMI, €CTECTBEHHO-HAYYHBIC METO bl TO3HAHUS —
HaOII0/IeHUE, U3MEPEHUE, MOJCIMPOBAHNE, SKCIICPUMEHT (PEaTbHBIN M MBICIICHHBINH );

CJIeIOBAThH MPaBUJIaM IOJIb30BAHUSI XUMUUYECKON TTOCY 10 1 JIa0OpaTOPHBIM 000PYIOBAHUEM, a TAKXKE MpaBUiiaM 0OpaIeHus ¢ BEIECTBAMH B
COOTBETCTBUU C MHCTPYKIIMSIMH IT0 BBIITOJIHCHHUIO 1a00PaTOPHBIX XHMHUYECKUX OIBITOB 110 MOJIYICHUIO U COOMPAHUIO ra3000pa3HBIX BEIICCTB
(BozlOpoJia M KUCIOPOa), MPUTOTOBIICHUIO PACTBOPOB C ONPENEIEHHON MAaCCOBOM J10J1€i paCTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIIOYEH U KUCIIOT C TIOMOIIBIO MHIUKATOPOB (JIakKMYC, (peHon(TarenH, METUIIOPaHXK U
IpyTHe).

K koHIry o0yueHus B 9 kjiacce mpeIMeTHBIC pe3yIbTaThl Ha 0230BOM YPOBHE JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTH Y O0YYAIONIUXCS YMEHHH:
PaCKpBIBAaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATHI: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, ITPOCTOE BEUIECTBO, CI0KHOE
BEIIICCTBO, BAJICHTHOCTb, AJICKTPOOTPHUIIATEIILHOCTh, CTCTICHb OKUCIICHHSI, XUMHUYECKAasT PEAKITUs, XHMUIECKasl CBsI3b, TEIUIOBOM A()(DEKT peaKkiuu, MOJIb,
MOJISIPHBIN 00BEM, PACTBOP, DJIEKTPOIUTHI, HEITEKTPOJIUTHI, TEKTPOIIUTUYECKAS TUCCOIHAIINS, PEAKIIMH HOHHOTO 00OMEHa, KaTalIn3aTop, XUMHUUECKOe
paBHOBecHe, 0OpaTUMbIE M HEOOpATUMBbIE PEAKIINH, OKUCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIINH, OKUCIUTEh, BOCCTAHOBUTENH, OKUCIICHHE U
BOCCTAHOBJICHHE, AIITOTPOIHSI, aM(POTEPHOCTh, XUMHUUYECKasi CBSA3b (KOBAaJICHTHAs, HOHHASI, METAITUYECKasl ), KpUCTAJUTHUECKAst PEIIETKA, KOPPO3US
METAJIJIOB, CIJIaBbl, CKOPOCTh XUMUYECKOW pPEAKIIUH, MPeIeSIbHO nonmycTtuMas konueHTpanus [1JIK BemecTa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHITUN U IPUMEHSTh 3TU MOHITHUS MIPU ONMCAHUM BEIIECTB U UX MPEBPAIICHU;
HCIIOJIH30BaTh XUMUYECKYIO0 CHMBOJIUKY JUIsI COCTaBIEHUs (DOPMYII BEIIECTB U YPaBHEHUN XUMUYECKUX PEAKITUN;

ONPEAEINISATh BAICHTHOCTh U CTETIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTaBa, MPUHAIIECKHOCTh BEIIECTB K
onpeAenéHHOMY KJIacCy COSMHEHHH 1Mo popMyiaM, BIJI XUMHUECKOHN CBSI3U (KOBAJICHTHAsS, HOHHAS, METAJUIMYECKasl) B HEOPTaHUYECKUX COSTNMHECHHUSIX,
3apsi/i MOHA TI0 XUMUUYECKOU (hopMyJie, XapaKTep Cpeabl B BOJHBIX PACTBOPAX HEOPTAHWYECKUX COCTMHEHHM, TUIT KPUCTAITMIECKON PeIETKN
KOHKPETHOI'O BEIIECTBA;

packpbiBaTh cMbich [lepuonnyeckoro 3akoHa /. 1. MenaeneeBa u 1IeMOHCTPUPOBAThH €r0 MOHWMAHUE: OMUCHIBATh U XapaKTepU30BaTh TAOIMUHY IO
dbopmy [leprnoanueckoii CUCTEMBI XUMHUYECKUX 3JIEMEHTOB: pa3iinyaTh MOHATHS «TJaBHas nmoAarpynmna (A-rpynmna)» u «mobdounas noarpymma (b-
rpymmna)», Majbie U O0JbIINe IEPUOABI, COOTHOCUTH 0003HAUEHUS, KOTOPBIE HMEIOTCS B MIEPUOINIECKOM TAONIHUIIE, C YUCIOBBIMH XapaKTePUCTHKAMHU
CTPOEHHS aTOMOB XUMUYECKUX AJIEMEHTOB (COCTaB | 3aps[l SApa, 00IIee YHCIIOo SIEKTPOHOB U paclpeAesieHUe X MO0 AIEKTPOHHBIM CII0SIM), OOBIICHSITH
001111e 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB AJIEMEHTOB M X COSIMHEHHUH B TIpeiesiaX MaJIbIX MEPUOA0B H IJIaBHBIX MOATPYMI C YIETOM CTPOEHUS
HX aTOMOB;



KJIaCCU(UIIMPOBATH XUMUYECKUE DJIEMEHTbHI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKUE peaklnu (TI0 YHCITY U COCTAaBY YYaCTBYIOIIUX B pEeaKIIUU
BEIIECTB, M0 TEIJIOBOMY 3(pPeKTy, M0 U3MEHEHUIO CTENEHEH OKUCICHUSI XUMUYECKIX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEU(PHUUIECKHEe XUMIUUYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEILIECTB, IOATBEPXKAasi OMUCAHHE TPUMEPAMHU
MOJICKYJISIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMHUUECKUX PEaKIIHii;

COCTaBJISITh YPaBHEHUS 3JIEKTPOTUTHUECKON AUCCOIMAIIMY KUCIIOT, IIeNI0UeH U COJIe, MOJHbIE U COKpalIEHHbIC YPaBHEHUS peaKllnii HOHHOTO 0OMeHa,
ypaBHEHHUS peakuii, MOATBEPKAAIOIINX CYIIECTBOBAHNE T€HETUUECKON CBA3H MEXKIY BEIIECTBAMH Pa3IMYHbIX KJIACCOB;

PacKpbIBaTh CYITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI MOCPEICTBOM COCTABJICHUS SJICKTPOHHOTO OaaHca 3TUX PeaKLuii;
MPOTHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3SMOXKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALECHUIN B PA3TUYHBIX YCIOBUSIX;
BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MacChl BELIECTB, MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIeMEHTa 1o (popMysie COeTMHEHNUS,
MacCOBYIO JIOJIFO BEUIECTBA B PACTBOPE, MPOBOIUTH PACUYETHI MO YPABHEHUIO XMUMHUECKON peaKIlnu;

coOroAaTh MpaBuiIa MOJIb30BAHUS XUMHUECKOH MOCY 101 1 1ab0paTOpHBIM 000pYyI0BAaHUEM, a TAKXKE MpaBUiIa OOpaIIeHHs C BEIIECTBAMHU B
COOTBETCTBUU C UHCTPYKIMSIMH I10 BBIIOJIHEHHUIO J1a00PaTOPHBIX XMMHUYECKUX OIMBITOB O MOJIYYSHUIO0 U COOMPaHMIO ra3000pa3HbIX BEIIECTB (aMMHUaKa
U YTJIEKHUCIIOTO rasa);

IIPOBOAMTD PEAKIIUH, TOATBEPKIAIOIINE KAUECTBEHHBIN COCTAB PA3JIMYHBIX BEILIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHI-, OPOMUI-, UOAUI-,
KapOoHart-, hocdar-, cunukat-, cyabhaT-, THAPOKCHI-MOHBI, KATHOHBI aMMOHHMSI ¥ MOHBI U3yUYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PacTBOpax
HEOPraHUYECKUX BEIECTB;

PUMEHSTHh OCHOBHBIE ONIEPALIUY MBICIUTENIbHOMN 1€ATENbHOCTH — aHAIM3 U CUHTE3, CPaBHEHHE, 0000IIeHNEe, CUCTEMATHU3AIIHIO, BbISIBIIEHUE IPUYMHHO-
CJIEICTBEHHBIX CBSI3€H — JIJIsl U3yUEHUS CBOMCTB BELIECTB U XUMHUYECKHX PEAKIINI, €CTECTBEHHO-HAyUHbIE METO/IbI I03HAHUS — HAOII0ICHHE,
U3MEpEHHUE, MOJICIMPOBAHUE, IKCIIEPUMEHT (peasIbHbI M MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM pPOBbLIE)
n/n TeM NPOrpaMmabl Bcero Konrpoakunie Hpaxrueckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHUYECKHE TOHATHSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubmuorexa [JOK
IPAKTUYECKON JIEATEILHOCTH https://m.edsoo.ru/7f41837¢
YyeaoBeKa
12 BemecTtBa 1 xuMmueckue 15 1 bubnnoreka IIOK
peakuuu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
)1 Bosznyx. Kucnopoa. [Tonsitue 6 bubmuotexa [JOK
00 okcuaax https://m.edsoo.ru/7f41837¢
59 Bonopoa. [lonstue o kucinorax g 1 bu6nuoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 ) 1 but6mmoreka [IOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 1 | 1 butbmmoreka [IOK
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. llepuoaguueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 3jaemMeHToB /. U. MengeneeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsizb. OKHCINTENbLHO-BOCCTAHOBHUTEIbHbIE PC€aAKIHHU



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

Ileproanueckuii 3aKOH U

11 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XUMHUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aToma
XumMu4decKas CBI3b.

3.2 OKHUCIUTENBHO- 8 bubmorexa HOK

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTEJIbHBIE PEAKIIUU
bu6mmoteka [IOK
Hroro no pasaeiy 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorera OK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne /i P Konrpoabnbie IIpakTuueckue (ipp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. BemecTBo 1 XUMHYECKHE PeaKIun
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 | Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubanorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 2 1 1 bubmmoreka [JOK
) XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
)1 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 | bubmuoreka [JOK
) aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 sneMeHToB VIA-rpynmsl. Cepa u eé 6 buommorexa [TOK
' PYTHIRL 6P https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
23 aneMeHTOB VA-rpymisl. A30T, pochop U ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mias XxapakTepruCcTUKa XUMHYECKUX
2.4 sanemeHToB [VA-rpynmnsl. Yraepon u 8 1 2 Bubmmorexa [IOK
. . by ' pol https://m.edsoo.ru/7f41a636
KPEMHHM U UX COCTUHEHUS
Uroro no pazgeny 25



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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

bu6nmoreka [IOK
A i 4
3 Obmpae croficTBa MeTaNIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7| 1
3 aKHEUINe MeTaJUIBI U UX COeIUHCHUS 6 hitps:/m.cdsoo.ru/7f4 12636
Hroro no pazgeny 20
Pasznen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTtBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl

1 IIpeamer xumun. Ponp XMMUU B KU3HA 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

2 [lonsiTHEe 0 METOaX MO3HAHUS B XUMUU 1 bubmmorexa [IOK

A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padbora Ne 1 «IIpasuia

3 paboThl B 1a00paTOPUU U IPUEMBI | bubnunoreka [JOK
oOpariieHus ¢ 1Tab0pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»

4 YucTteie BemecTBa 1 cMecH. CriocoObl | bu6mmorexa [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK

8 . p P https://m.edsoo.ru/ff0d28c8
OUYHUCTKY TTOBAPEHHOU COJIN)»
bu6mmoreka [IOK
6 Ato oJie 1
TOMBLI MOy ! https://m.edsoo.ru/ff0d2a6¢

7 XUMHYECKHUE DJIEMEHTHI. 3HAKU | bubnmnoreka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u cloKHBIE BEIECTBA 1 bubmmorexa [TOK

p . https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK

10 X e . Bane
ummecKas opmya. Barentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX 3JIEMEHTOB
1 OtHOcUTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIbHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 10715 XUMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COeJUHECHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpoOTEKaHUs bubnnoreka [JOK
XUMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuoteka [JOK
XHWMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIIECTBA [0 YPAaBHCHUSM XUMHYCCKHUX bubmorexa HOK
= . yp https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukarus xuMHU4eCKuxX peakiui
18 (coe I/IH(I;HI/ISI a3JI0KEHUS ’ Bubmmorexa LIOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AT, Hf https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BellecTBa 1 XUMHYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmech razos. Coctas bubnuoreka [IOK

Bo3ayxa. Kucimopon — sneMeHT u

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LHOK
poJa (peaKi ’ https://m.edsoo.ru/ff0d4614
ropenue). [lousatue 06 okcumax
CriocoOslI MosTy4eHus KUCI0po/ia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorexa HOK
parop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIAX
TorumBo (HedTh, yroib U METaH).
25 3arpsi3HEHHE BO3TyXa, CITIOCOOBI €r0 bubmorexa LHOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALLECHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonmydyenue u cobnpanme KUCiIopoia bubmmorexa [TOK
y . P poa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHHUE ero CBOMCTBY»
7 Bonoponx — anemeHT u pocroe bubnuoreka [IOK
BelecTBO. HaxoxxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 du3nvecKkrue U XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 IT
OFUITHE O KHCTOTAX 7 COMLIX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTy4deHus1 BOAOPO/Ia B bubnuorexa [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme
bubmuoreka [JOK
31 «ITonmydenne u coOupanue BoI0poa,

WU3y4YEHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4{42
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ModsipHblii 00bEM ra30B. 3aKOH

bubmuorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienusa o0béMa, KOJIMYECTBA
33 BELIECTBA ra3a M0 €ro U3BECTHOM Bubmmorexa LHOK
= . Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILIECTBA WK 00BEMY
Boruncnenus 005EMOB ra3oB 1Mo
34 ABHEHMIO PEAKLIMU HA OCHOBE 3aKOHA bubmmorexa [JOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
15 ®duznuecKre 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuit. [lonsitue 00 bubnuorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona kak pactBoputens. HacbieHHbIE
37 W HEHACHI peHHLIIe) acTBOpbl. MaccoBast bubmmorexa [TOK
5 P P https://m.edsoo.ru/ff0d5b40
JI0J1S1 BEIIECTBA B PaCTBOPE
ITpakTruyeckas pabora Ne 5 o Teme
18 «IIpuroroBieHne pacTBOpoOB C bubnuoreka [IOK
ONpeAcIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOIO BELIECTBA
39 KonrtponsHast padota Ne2 o teme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIacCupUKaIus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XMMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX Bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubmuorexa [JOK

43
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XMMUYECKHE CBOMCTBA bubnmoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenuue): HOMEHKIATypa,
(cp ) P bu6mmorexa [IOK
46 CHOCOOBI MOTYYEHHS, XUMHUYECKHE
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7¢
COCTUHEHUN
43 ['eneTnyeckas CBsI3b MEXKIYy KilaccaMmu bu6mmoreka [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o06mmenne 1 cucTeMaTH3aIns 3HaHUI
Hl H https://m.edsoo.ru/00ad9cb2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTaHUUECKUX bubmorexa HOK
o p https://m.edsoo.ru/00ad9¢la
COCAMHCHMI
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XUMHYECKUX d1eMeHTOB. [loHsTHE O brbmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
IPyIIax CXOAHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH U
bu6mmorexa [IOK
52 [lepuoanueckas cucteMa XMMHUYECKUX
https://m.edsoo.ru/00ada52¢
anemeHToB /1. I. Menaeneena
bu6mmoreka [IOK
53 [Tepuopl, rpyniibl, TOATPYIIIBI

https://m.edsoo.ru/00ada52¢c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuorexa [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI04eK
55 aTOMOB 3J1eMeHTOB [lepuoanueckoii bubmmorexa [TOK
https://m.edsoo.ru/00adabbe
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHUYECKOTrO
56 3JIEMEHTA MO €ro MOJO0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneena
3nauenue [lepuoguueckoro 3akoHa ajs
57 pa3BuTHUA Hayku U npaktuku. /1. 1. bubnnoreka [JOK
MeneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
53 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnuoteka [JOK
XAMUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
>9 HMonHas xumuieckas caisk https://m.edsoo.ru/00adac34
60 KoBasieHTHAs1 monsipHas XUMUYeCKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOMSIpHAS XUMHUYECKast bubnmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TemeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubnuoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
64 OxkucIuTenu U BOCCTAHOBUTENH bubmmorexa [TOK
https://m.edsoo0.ru/00adb076
65 KonTponbnas pabora Ne4 mo Teme bubnmoreka [JOK
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«CTtpoenne atoMa. XUMUUYECKAs! CBS3bY

https://m.edsoo.ru/00adb486

66 PesepBHbIil ypok. O600ICeHHE 1 | bubnunoreka [HOK
CHUCTEMAaTHU3alus 3HAHUI https://m.edsoo.ru/00adb33c¢
67 PesepBHrlil ypok. O6o0mienue u | bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu! https://m.edsoo.ru/00ad9cb2
68 PesepBHelil ypok. O6o0mIeHHE 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O 68

[NPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[lepnonnueckuii 3aKoH.
[Tepnoguueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHUX 3eMeHToB /l. W. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU
. bubmuorexa [JOK
CBOMCTB XMMUYECKUX HJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanus 1 HoMeHKIaTypa | bubnuoteka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bubl XuMHu4uecKo# CBS3U 1 THITBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
«IToBTOpEHUE U yriIyOleHne 3HaHUI 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»
Knaccudukanus xumMmuaeckux ) bubnnorexka [JOK
pEeaKuuid 10 pa3IMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU
bu6mmorexa [IOK
peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.
bubmuoreka [JOK
@aKTOpbl, BIUSIONINE HA CKOPOCTh 1

XHMHYSCKOM PCAKIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
A HHATLIHL https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HonHrle ypaBHEHUS pEAKIIUNA bubmmorexa LHOK
yP peartt https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE MPEICTABICHUN bubmmorexa LHOK
e htps://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubmmorexa LHOK
P . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
14 TTousTie o runponze coien bubmorexa LHOK
P https://m.edsoo.ru/00add9d4
15 O0o001mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Permrenye dKCIepUMEHTAIILHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3amayy
KonTtponbHas padora Ne2 o reme
17 «DIEKTPOIIUTAYECKAS TUCCOIINAIINS bubmorexa LOK
p A HHATU https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XMMHYECKHE CBOVMCTBA Ha IIPUMEPE bubmmorera [TOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. ComnsiHast KUCIIOTa, bu6mmoreka [IOK
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XUMUYECKHE CBOWMCTBA, MOJTYyUYEHUE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «ITonyueHne COMIAHON KUCIOTHI bubmmorexa [TOK
Y . . ’ https://m.edsoo.ru/00ade348
U3y4YEeHUE €€ CBOWCTB»
Brruncnenus no ypaBHeHUsIM
. bubmuorexa [JOK
21 XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
https://m.edsoo.ru/00ade488
pEeareHToB J1aH B N30BITKE
” OO61mas xapakTepuCcTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
3 Haxoxnenue cepbl 1 €€ cOeTMHEHUI bubnuorexa [JOK
B [IpUpoJie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnunoreka [JOK
¢uznyecKkue 1 XuMHUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 dbuznyecKkne 1 XUMUYECKHE CBONCTBA bubmmorexa [TOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUUECKUE PEAKIUH, JISKAILUE B
OCHOBE ITPOMBILIIEHHOTO CIIocoba
26 MIOJTyYEHUs] CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYXAaIOIIEH Cpebl COETUHEHUSIMU
cepbl
7 Brruncnenue MaccoBOi#l JOJIM BBIXO/1a bu6mmorexa [IOK
[POAYKTA peaKkiuu https://m.edsoo.ru/00adec8a
28 OO0m1as xapakTeprucTHKa 3JIEMEHTOB bubmuorexa [JOK
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VA-rpynnsl. A30T, pacripocTpaHeHHe
B IIpupoze, GpU3nveckue u
XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AMMHaK, ero pu3nvecKue u

29 XMMHYECKHE CBOMCTBA, MOJYYEHUE U bubmmorexa [IOK
1O https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTrueckast pabota Ne 3 o Teme
30 «ITomydyenne aMmmmuaka, u3yueHue ero bubmmorexa [IOK
. y - 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ husndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 no0pennii. XUMHUUECKOE bubmmorera [TOK
yRoOp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH Cpebl
COEIMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u Bubnrotexa LIOK

p L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWCTBA, MOJTYUYEHUE
Hcnonws3oBanue ¢pocdaros B

14 KaueCcTBE MHUHEPATBHBIX YI00OpEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
docharamu
VYriepona, pacopocTpaHeHe B

35 pu ﬁf_(e’ imnIzIeCKie U XUMUYECKHE Brommorexa LIOK

P ? ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcupsl yraepoaa, ux Gpuandeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrUYecKre mpoodIeMsbl,
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

37 VYronbHas Kuciora u e€ coiu bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme

18 "IlosrydyeHune yrieKuciioro rasa. bubmumoreka [IOK
KauecTBenHnas peakuust Ha kKapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavaibHBIC TOHATHSA 00
bubmuorexa [JOK
39 OpPraHWYECKUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ac054¢
COCIMHEHUSX YTIIepoia
. bubmuorexa [JOK
40 Kpemuunii u ero coequHeHus 1
https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

41 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnunorexa [JOK
«Baxueiinye HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
KonTponbnas padorta Ne3 mo teme

. bubmuorexa [JOK
42 «Baxueiinye HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el8
COCTMHECHUS
OO01mas XxapakTeprucTUKa XUMUIECKIX
AJIEMEHTOB — METAJIJIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KPUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkue CBOMCTBA
METaJIIOB
XuMHUYECKUE CBONCTBA METAJIIIOB.

. bubnmoreka [JOK

44 DNEKTPOXUMHUYECKUH psifg

HanpsHKEHUH METAIIIIOB

https://m.edsoo.ru/00ael 156
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O0611me crnocoObl MoTydeHUs
MmeTtauioB. CruiaBel. Beraucienus mo

45 aBHEHUSIM XHUMHYECKUX PEaKIIUi bubmmorexa LOK
yP PCAKIIH, https://m.edsoo.ru/00ael 156
€CJIM OJWH U3 PEareHTOB COJICPIKUT
MpUMECH
bub OK
46 [ToHsiTHE O KOPPO3UU METAIIIIOB nommoreka L
https://m.edsoo.ru/00ac1278
bubmuoreka [JOK
47 €JIOYHBIE METaJIJIbI
i https://m.edsoo.ru/00ae14b2
43 OKCHUIbI U TUAPOKCHUIBI HATPUS U bu6mmoreka [IOK
KaJaus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbILIMA U Mardui https://m.edsoo.ru/00ael5e8
. bubnuoteka [JOK
50 Baxnenmme coeTMHEHNS KaJIbITHI
https://m.edsoo.ru/00ael5e8
51 O000111eHNEe U CUCTEMATU3ALIS
3HAHUMN
5 JKEcTKOCTh BOABI U CIIOCOOKI €& bu6mmoreka [JOK
yCTpaHEHUS https://m.edsoo.ru/00ae1886
[TpakTrueckast pabota Ne 6 o Teme
53 "XEcTKkoCTh BOABI U METOJIBI €€ bubmmorera [TOK
" 8 8 https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bu6mmorexa [IOK
54 A 7
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHA U bubnnoreka [JOK
TUAPOKCHA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo.ru/00ae1d86



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

Oxcuipl, TMAPOKCHUIBI U COJIU JKEJe3a

bubmuorexa [JOK

> (IT) u xxene3a (III) https://m.edsoo.ru/00ae35¢6
58 O06001IeHNEe U CHCTeMAaTH3aIINS
3HAHUHN
[TpakTuueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnunoreka HOK
«Baxnenme MeTaJIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Boruncnenus mo ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COJIEPKUT TpuMecH. Beruncienus https://m.edsoo.ru/00ael1750
MAacCOBOM JI0JI BBIXOJA IPOIYKTa
peakiuu
61 O06o011eHre U cucTeMaTHu3alus
3HaAHUU
KonTponbHnas padora Ne4 o Teme
62 «Baxnenmue MeTaJuIbl U UX
COETMHEHUS
63 BemectBa u matepuansl B bubmuorexa [JOK
MMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPYXaroIIeH Cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pelieHuu bubnnoreka [JOK
IKOJIOTMUYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O6o0uieHue u bubnuoreka [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHeiit ypok. O0001IeHHE U bubnmoreka [JOK



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

CUCTEMAaTHU3al U 3HaAaHUN

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O6001IeHNE 1
crucTemMaTu3auurs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI JJIs1 YHEHUKA

Xumus. 8 kinacc/I"'abpuensu O.C., Octpoymos W.I'., Cnagkos C.A., AKIIHOHEPHOE 00IIECTBO
, U3natensctBo «IIpocBerieHue»;
Xumus 8§ knace: yaeonuk O.C.I'abpuensia.-3-e uzj., nepepad.-M.: poda, 2014.

METOINUYECKHUE MATEPHUAJIBI JJIA YUYUTEJIA

Tabpuenam, O. C. Xumusl. § kinacc: yueOHHUK A1 0011eodpa3oBarenbHbIX yupexkaeHuit O.
C. TI'abpuensn. -M.: [Ipoda, 2007.

CbopHuk MaTepualoB Mo peau3anuu heaepaasbHOro KOMIIOHEHTA FOCYAapCTBEHHOTO
cTaHapTa od1ero oopasoBanus B 001e00pa3oBaTeNIbHBIX yUpexKIeHUsIX Boarorpaackoii
obnactu -Bonrorpan: Yautens, 2006.

Tabpuenan, O. C. Xumus. 8 kiacc: KOHTPOIbHBIE U TpoBepouyHbie padoTsl O. C.
IMabupuensu u ap. - M.: Jlpoda, 2003.

Tabpuenan, O. C. Xumusi. 8 knacc: paboyas rerpanb k yueOnuky O. C. I'abpuensna O. C.
INabpuensn, A. B. fAmykosa. - M.: [Ipoda, 2007.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChHI

CETHU UHTEPHET

MynbTUMeEANITHBIE 00pa30BaTEIbHBIE PECYPCHI.
http://www.chemnet.ru

["azeta «Xumus» u cailt st yuurens «5 uny Ha ypok xumum» http://him.1september.ru.

Enunas xomnexuus L{OP: Tlpeamernas komnekuus « Xumusi» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

OnexkTpoHHas OubamoTeKa ydeOHbIX MaTepualioB 1o XuMuK Ha nmoptaine Chemnet.


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://rushim.ru/books/books.htm

