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MOACHUTEJIBHAS 3ATIMCKA

VY4eOHbII TUIaH OCHOBHOro oOmiero oOpa3zoBaHus MyHUIIUMTIATBHOTO
OO KETHOTO  001Ie00pa3oBaTeIbHOTO  YyupexkaeHus: CepreMxuHcKas CpeaHsis
obrieoOpaszoBarenbHas Imkoja (mgamee - y4eOHBIM IutaH) I 5-9 Kimaccos,
peaM3yIoniero OCHOBHYIO 00pa30oBaTelIbHYI0 MPOTrpaMMy OCHOBHOTO OOIIEro
obpazoBanus, cootBercTBytomyr0o @OIOC OO0 (npukaz3 MuHHCTEpPCTBA
npocsemienus Poccuiickoit @enepanun ot 31.05.2021 Ne 287 «O6 yTBep)AeHUU
deneparbHOTO TOCYJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHIAPTa OCHOBHOTO
o0riero o0pa3oBaHUsA»), (UKCUPYET OOMUH O0BEM HArpy3KH, MaKCHMAaIbHBIH
00BEM ayAMTOPHON HArpy3Kd OOYYaIOIIUXCS, COCTaB M CTPYKTYPY MPEIMETHBIX
oOmacrel, pacmpeaenseT yaeOHoe BpeMs, OTBOJUMOE Ha UX OCBOCHHUE IO Kiaccam
¥ Y4eOHBIM MpeAMETaM.

Y4eOHBI MJaH  sBIAETCS  YacTbl0  OOpa3oBaTENbHOW  MPOTPaMMBbI
MyHUIIMTIATBHOTO OIOIKETHOTO 00111600pa30BaTEIBHOTO YUPEKICHUS
CepreuxuHckass cpenHsas oOuieoOpasoBareibHas 1IKOJA, pa3pabOTaHHOM B
coorBeTcTBUM ¢ DI'OC ocHOBHOrO 0011ETO 00pa3zoBaHus, ¢ yueTroM DenepanbHON
00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00IEero o0pa3oBaHUs, U 00ECIIEUNBAET
BBINIOJIHEHUE CaHUTapHo-3nuaemMuongornyeckux tpedoBanuit CII 2.4.3648-20 u
IrUrMeHnYecKux HopMatuBoB U TpeboBanuilt CanlluH 1.2.3685-21.

Opranuzanus oOpa3oBaTEIbLHOTO Tpolecca U MPEenoJlaBaHue YYEOHBIX
npeametoB B 2024/2025 ydyeGHOM Toay OCYIIECTBISIETCS Ha OCHOBE CIIEIYIOIIMX
HOPMaTHBHBIX MPABOBBIX aKTOB:

— ®enepanbhbiii 3aK0H 0T 29 nekadps 2012 r. Ne 273-D3 «O06 ob6pa3oBaHuu B
Poccuiickoint @enepannmn»;

— @enepanbubiii 3akoH oT 19 nekabps 2023 r Ne 618-d3 «O BHeceHuu
n3MeHeHuit B @enepanbHblil 3akoH «O0 06pazoBannu B Poccuiickoit deaeparnun»;

— IlocranoBnenue IlpaButenbcrBa Poccuiickoit ®@enepaunu ot 30 ampens
2024 r.Ne 556 «OO0 yTBepkJACHHM TNEPEUHs MEPONPHUATUN MO OLEHKE KadecTBa
oOpa3zoBanus u IlpaBuy mpoBeAeHUS MEPONPUATHI 1O OIEHKE KadyecTBa
oOpa3zoBaHUs»;

— DedepanbHbiii 20Cy0apCcmeeH bl 00paA308amenbHblll CIMaHOapm 0CHOBHO20
obwezo obpasosanus (yme. npuxazom Munnpoceewenusi Poccuu om 31 masn 2021
2. Ne 287) (0anee — ®I'OC 0O0O0);

—  @eodepanvuas  obpazosamenvHas  NPOSPAMMA  OCHOBHO20  00WeE20
obpaszosanusi(yme. npukazom Muunpoceewenuss Poccuu om 18 mas 2023 2. Ne
370) (0anee —@OII O0O0);

— mpuka3 Munnpocseuienusi Poccun ot 2 aprycra 2022 r. Ne 653 «O0
YTBEPKJIEHUHU (heIepaIbHOrO NEPEUHs IEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB,
JOIYIICHHBIX K UCIOJIb30BAHUIO MIPHU peaih3allii UMEIOUIUX FOCyIapCTBEHHYIO



aKKpeIuTaIio o0pa30BaTeIbHBIX MPOrPAaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO
oOrero,

cpelHero obmero oopa3oBaHus»;

— npukaz MunnpocBemenuss Poccun ot 19 mapra 2024 r. Ne 171 «O
BHECEHUH HW3MEHEHHl B HEKOTOpble MpuKa3bl MMHHCTEpCTBA MPOCBEIICHUS
Poccuiickoit ~ ®eneparnuu, Kacawommecs — ¢eaepaibHbIX  00pa30BaTeNIbHBIX
porpaMMm HadajlbHOTO 00IIero oopa3oBaHusi, OCHOBHOI'O 00IIEro oOpa3oBaHusi U
cpelHero oomero oopa3oBaHus»,

— npuka3 Munnpocsemenus: Poccun ot 21 mas 2024 r. Ne 347 «O BHeceHun
M3MeHeHHH B mpuka3 MunucrepcTBa npocsenienus Poccuiickoit denepamuu ot 21
ceHTsi0pa 2022 1. Ne 858 «OO0 yTBepxkaeHuH (PenepaabHOro NepeuHs y4eOHHUKOB,
JOMYIICHHBIX K HCIOJIb30BAaHUIO MPU peaM3alli UMEIOIIUX TOCYAapCTBEHHYIO
aKKpeIuTaluio o0pa30BaTeNbHBIX MPOrPAaMM HAYaJIbHOTO OOIIEr0, OCHOBHOTO
o011ero, cpemHero oOIIero 0O0pa3oBaHMS OpPraHU3AIUSMU, OCYIICCTBISIONINMU
o0pa3oBaTeiIbHyI0  JI€ATEIbHOCTh W  YCTAHOBJIEHHUS  MPEAEIbHOrO0  CpoKa
MCIIOJIb30BAHUS UCKITIOUEHHBIX YYEOHUKOBY.

VY4eOHbii 1O B MyHUIIMNANBHOM OIOKETHOM 001I1€00pa30BaTeIbHOM
YUPESIKICHAH CeprenxuHcKas CpenHsis o01ieo0pa3zoBaTesibHas [IKOJIa
HauynHaeTc101.09.2024u 3akanunBaercsa 26.05.2025.

[IponomkuTenbHOCTh YueOHOro rojia B 5-9 kimaccax cocrasisier 34 yyeOHbIe
HEJIeH.

YdeOHbIe 3aHATHS IS ydammxcs 5-9 KIaccoB MPOBOJATCS MOS-TH THEBHOM
y4eOHOI Hexele.

MakcuManbHbIi 00BEM ayJIUTOPHON HArpy3KH OOYYarOUIUXCS B HENIEIIO
coctaBisgeT B 5 kiacce — 29 yacoB, B 6 kiacce — 30 gacos, B 7 kitacce — 32 yaca, B
8-9 kimmaccax — 33 yaca. .

VY4eOHBIN MIaH COCTOUT W3 JIBYX 4YacTeld — o0s3aTeabHONM YacTH W YacTH,
dbopmupyemMoit ydyacTHUKaMu 00pa3oBaTeIbHbIX OTHOIICHUH. O0s3aTebHas 4acTh
y4eOHOro IUIaHa OMNpeAeIsIET COCTaB Y4eOHBIX MPEIMETOB 00sS3aTEIbHBIX
MPEMETHBIX 00JIaCTeH.

Yacte yueOHOro 1iana, dopmupyemas ydyacTHHUKAMH OO0pa30BaTelIbHBIX
OTHOIIIGHUM, OOECIeUnBaeT pean3aluilo HHIUBUAYAIBbHBIX IOTPEOHOCTEM
oOyyaromuxcsa. Bpems, oTBoauMoe Ha JaHHYIO YacTh Y4e€OHOTO IUlaHa BHYTPH
MaKCHUMaJIbHO JOIMYCTUMOM HENEIbHOW Harpy3ku OOydYarolIuxcs, MOXKET OBbITh
WCIIOJIb30BaHO. HA MPOBEJACHUE YUEOHBIX 3aHATUH, 00ECIEUHBAIOIIUX PA3JIMYHBIC
HWHTEpEeChl 00YyJaromuXCcs



B MynununaisHoM OIOPKETHOM — 0011€00pa30BaTEIbHOM — YUPEKICHUU
CepreuxuHckass cpefgHsis oOmeoOpa3oBaTelbHas ULIKOJIA A3BIKOM OOYy4YEeHMs
ABIISIETCS] PYCCKUU SI3BIK.

[Ipy wm3ydyeHMH NTPEAMETOB HE OCYIIECTBIAECTCS JCJIECHUE Yy4YallUXCs Ha
MOATPYTIIBI.

[TpomexxyTouHass aTTecTalUsA—TIpoIeaypa, HPOBOAMMAS C IEIbI0 OICHKH
KauyecTBa  OCBOCHHUS  OOYYAIOIIMMHUCSA  YacTH  cojaepkaHus  (4eTBEpPTHOE
OLIEHWBAHHWE) WJIM BCEro o0beMa yueOHOM MUCIMILIMHBI 33 Y4eOHbIH To (T0g0BOEC
OLIEHMBAHUE).

[IpoMexxyTouHas/ronoBasi ~ arrecranus  OOyYaromIMXcs 3a  YETBEPTh
OCYIIECTBIISIETCS B COOTBETCTBUH C KaJICHAAPHBIM YUYEOHBIM IPpaPUKOM.

Bce npeamersl 00s3aTeNbHOM 4acTH Y4YeOHOIrO IUIaHA OLIEHMBAKOTCS 110
yeTBepTsM. [Ipenmersl u3 yactu, popmMupyemMon ydacTHUKaMU 0Opa3zoBaTEIbHBIX
OTHOUICHUH, SBJIAIOTCS 0€30TMETOYHBIMU U OLEHUBAIOTCS «3aU€T» WU «HE3aueT»
110 UTOTaM YETBEPTH.

[TpoMexxyTouHass aTTeCTallusl TPOXOIUT Ha IOCICAHECH y4eOHOH Hemene
yeTBepTH. DPOpPMBI W TOPSJIOK TMPOBEACHUS IMPOMEKYTOUHOH aTTECTAIMU
onpenensirorcss  «l[lomoxkennem o  ¢dopmax, TMEPUOJUYHOCTH ¢ TOPSJIKE
TEKYIIETO KOHTPOJIS YCIIEBAaEMOCTH U MPOMEKYTOUYHON aTTECTAIlMN 00yJarOIIUXCs
MyHununaibHoe 010 KETHOE 0011e00pa3oBaTeIbHOE YUPEKICHHUE
CepreuxuHcKas cpefHsisi o01eoopa3oBareabHast MIKOJIA.

OcBoeHue OCHOBHOM 00pa3oBaTeNbHONM MPOrpaMM OCHOBHOI'O OOIIETro
o0pa3zoBaHus 3aBEPIIACTCS UTOTOBOM aTTeCTalNeH.

HopMaTuBHBII CpPOK OCBOCHHS OCHOBHOW 0Opa30BaTEIbHOM MPOTPaMMBbI
OCHOBHOTO 00111eT0 00pa30BaHUs COCTABIISIET DJIET.

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIEr0o 00pa3oBaHus, MPEACTaBICHHBIX
B OI'OC OOO, a Takxe Ha OCHOBE (QeaepalbHONl pabdoueil MnporpaMMbl
BOCIIUTAHUS U ¢ YYETOM KOHUEMIMHU MpenoiaBaHusi yaeOHOTo npeamera « XuMus»
B 00pasoBarenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo XxuMuM JOa€T MNpeACTaBICHUE O LENsAX, oOIled cTpaTeruu
oOy4eHHMs, BOCIHUTAHMS M Ppa3BUTUA OOYYAIOLIMXCS CpPEICTBAMHU Yy4eOHOTro
peaIMeTa, yCTaHABIMBAeT  00s3aTEIbHOE  NPEIMETHOE  COJEpKaHue,
MpeaycMaTpUBaeT paclpeelieHne ero o KiaccaM W CTPYKTYPUPOBAaHHUE IO



paszzmenaM M TeMaM NpPOrpaMMbl 1O XUMHH, ONpPENEseT KOJIUYECTBEHHBIE W
KaueCTBEHHbIE XapaKTePUCTUKH coJiep KaHus, PEKOMEHyEMYIO
MOCJIEIOBATEIBbHOCTh ~ M3YYEHUSI XUMHH C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€M, JIOTMKM  Y4eOHOro Tmpolecca, BO3pPacTHBIX
ocoOeHHOCTE OOydJaromuxcsi, OmNpenesisieT BO3MOXKHOCTA —MpeaMeTra  JUis
peanuzanuu TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUSI OCHOBHOHM 00pa3oBaTellbHOU
MporpamMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, a TakKe TPeOOBaHHM K
pe3ynbTataMm oOy4eHHs] XUMUU Ha YPOBHE 1eJiell u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON AESATENBHOCTH OOYYaroMIerocsi MO OCBOCHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHMEe XHUMHH CIIY’)KUT OCHOBOM Juisi (OpPMHpPOBAHUS MHPOBO33PEHHUS
oOy4aroIerocsi, ero MnpeAcTaBIeHU 0 MaTepuaIbHOM €IMHCTBE MHUPA, BaXKHYIO
poJib UrparoT (popMUpyeMble XUMHUEH MPEICTaBICHUS O B3aMMOIPEBPALIECHUAX
HHEPTrUU M 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MYTAX PEHIeHUS TiI00aibHBIX
npo0ieM yCTOMYMBOIO Pa3BUTHUSL UYEIOBEYECTBA — CHIPHEBOM, IHEPreTUYECKOH,
MUIIEBOM U SKOJOTHYECKON 6e30MacHOCTH, MPOOIEeM 31paBOOXPAHEHUSI.

N3ydyenue xumuu:

CIIOCOOCTBYET  peajiu3allid  BO3MOXXHOCTEW  JJIi  CaMOpPa3BUTUS |
bopMHUpOBaHUs KYJIbTYPbI JINYHOCTH, €€ 0011el U PyHKIIMOHATIbHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (pOpMUpOBaHHE MBIIUICHUS U TBOPYECKHX CIOCOOHOCTEM
oOy4Jaromuxcs, HaBBIKOB HX CaMOCTOSITENbHOW  y4yeOHOW JIeSITeNIbHOCTH,
HKCIIEPUMEHTAIBHBIX M HCCIEAOBATEIbCKUX YMEHUM, HEOOXOJUMBIX Kak B
MOBCEAHEBHOM KM3HU, TaK U B TPO(PEeCcCHOHATIbHOM IESITeIbHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI
LEJI0CTHOTO B3TJIsA[1a HA €AMHCTBO MPUPOJIbl U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU E€CTECTBEHHO--HAYYHOU I'PAMOTHOCTH 00 y4aronInxcs;

CIIOCOOCTBYET (POPMUPOBAHUIO LEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE
oOpa3zoBaHue 00YyUYaOIINXCS.

JlanHble HampaBieHUST B OOyUYE€HHUU XUMHUHU 00€CTeUMBaIOTCS CcHelnu(UKOM
colepKaHusl ~ y4ueOHOro  MpeAMeTa, KOTOpbIM  sABIFETCS  NEeAaroruuecku
aJlalTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HayKH XUMHUH Ha ONpPeeIEHHOM dTare eé
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMBbI IMEPBOHAYAIBHBIX MOHITHUI XUMHH, OCHOB
HEOPraHWYECKOM XMMHM U HEKOTOPbIX OTIEIbHBIX 3HAUYUMBIX IOHSITHM
OPraHUYECKON XUMHUHU.

CrpykTypa cojaepxaHusi MporpaMMbl M0 XUMUU c(hopMuUpoBaHa Ha OCHOBE
CUCTEMHOro mnojaxonaa k e€ uzyueHuto. CopepikaHue CKIAJbIBAETCS U3 CHUCTEMBI



MOHSATHUI 0 XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHITHN O XUMHYECKON
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATEILHOTO Pa3BUTUS 3HAHUM HA OCHOBE TEOPETHUUECKUX MPEACTABICHUM
Pa3HOTO YPOBHS:

— A@TOMHO--MOJIEKYJISIPHOTO YYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS,

— [lepuognueckoro 3akona Jl. . MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— Y4YE€HHUS O CTPOCHUU aTOMa U XUMUYECKOM CBSI3H;

— TpeAcCTaBICHUN 00 DIIEKTPOJIUTHUUECKON JMCCOIMAIUA BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUA PACCMATPUBAIOTCS HA OCHOBE AMIIUMPUYECKHU
MOJTYYEHHBIX U OCMBICIICHHBIX (D)aKTOB, PA3BUBAIOTCS MOCIIEA0BATEIBLHO OT OJHOTO
YPOBHS K JPyroMy, BBINOJHSS (YHKIIUA OOBSICHEHUs] M TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEH MPAKTUYECKOTO0 MPUMEHEHUS M TOJTYUYCHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHHME TMpoOrpaMMbl IO XHUMHH  CIOCOOCTBYeT  (OpMHUpPOBaHUIO
MPEJICTABJICHUS] O XMMUUYECKON COCTABIIAIONICH HAYYHOW KApTHUHBI MUpA B JIOTUKE
€€ CHCTEMHOW MpHUPOAbl, IEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM TO3HaHUSl B Hayke. M3ydeHHEe XUMHUHM TMPOUCXOJIUT C TPHUBICUCHUEM
3HAHUW U3 paHee H3YYEHHBIX YYEOHBIX NpeaAMeToB. «OKpYXKaIUH MUP»,
«buonorus. 5-7 xnaccer» u «Pusuka. 7 Kiaace».

[Ipy wu3yyeHWH XUMUU TPOUCXOAUT (DOPMUPOBAHHME 3HAHUM OCHOB
XUMUYECKOM HAyKH KaK O0JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEILHOCTA YEJIOBEKAa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOUN KYJIbTYPHI.
3agaya ydyeOHOro mpeaMera COCTOUT B (OPMHUPOBAHUU CHCTEMBI XHMHUUYECKHUX
3HAaHUN — BaKHEHUITUX (DAKTOB, MOHSATUM, 3aKOHOB M TEOPETUUECKUX TOJIOKEHUH,
JOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOT0 XapakKTepa, s3blka HayKd, B
MPUOOIIEHNN K HAyYHBIM METOJaM T[O3HAHUS TPU M3YYECHUU BEIIECTB U
XUMHUYECKUX peaKInid, B GOPMUPOBAHUU M PA3BUTHH MO3HABATEILHBIX YMEHUHN U
WX TPUMEHEHUM B Y4YEOHO-TIO3HABATEIHHOM H y4eOHO-HCCIIEIOBATEIHCKON
JIESATeTbHOCTH, OCBOCHUW TIpaBUJl Oe30macHOro oOpallieHus ¢ BeleCTBaMU B
MOBCEIHECBHOM KU3HU.

[Ipu M3ydYeHUM XUMUU Ha YPOBHE OCHOBHOT'O OOIIETO OOpa30BaHHS Ba)KHOE
3Ha4YCHHUE TPUOOPETH TaKKe 1eNH, Kak:

— (opMupoBaHHE UWHTEIUICKTYallbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATUIO DPEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM JKU3HU;

—  HampaBJICHHOCTh OOyYEHHs Ha CHUCTEMaTHYecKoe MPHOOIIECHUE
oOydJaromuxcs K CaMOCTOSITEIbHOW II03HABATEIBLHON JEATEIIbHOCTH, HAayYHBIM



METOJIaM TIO3HaHUs, (HOPMHPYIONIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XHMWH,

— of0ecrieueHue yCIOBUM, CLIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YUAOIITUMUCS
OIBITA Pa3HOOOPA3HOUW NEATETLHOCTH, IMO3HAHHWS M CaMOIIO3HAHUS, KITFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), MMEIOIIMX YHHBEpPCAIbHOE 3HAYCHHE JIJIs
Pa3IUYHBIX BUOB JICITCILHOCTH,

— (¢dopmupoBaHue o00mIeH (YHKIMOHAIBLHOM ¥ ECTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJIE YMCHUH OOBSACHATH W OLICHUBATH SIBJICHHS
OKPYXKAIOIIEro MHpa, MCIOJIb3YysS 3HAHUS W OIBIT, MOJYYCHHBIC MPH H3YUCHHUH
XHMHH, TIPUMCHATh HMX TPH pEIICHUU Mpo0JeM B IOBCEAHEBHON >KM3HU U
TPYIOBOH JIESITEIILHOCTH,

— (QopMupoBaHHE Yy O0OYyYalOmUXCS TYMaHUCTHUYECKHX OTHOIICHUH,
MOHUMAaHUS 1IEHHOCTH XUMHUYECCKUX 3HAHWHA JJI1 BBIPAOOTKH 3KOJIOTHUYECKHU
1eJIeCO00Pa3HOr0 TOBEJICHUS B OBITY M TPYAOBOH JIEATCIBHOCTH B IEIIAX
COXPaHCHHMS CBOCTO 37I0POBbS 1 OKPYKAFOIICH MPUPOTHOMN CPEIbI;

—pa3BUTHE MOTHBAIlMM K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOIIEYEIOBEUYECKMX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPOQUIS M HANPaBICHHOCTH JaJbHEHUIIETO
oOy4eHwusl.

OOmee 4YWCIIO YacoB, OTBEACHHBIX JIJIA HW3YYCHUS XHMHH Ha YpOBHE
OCHOBHOI0 0011er0 00pa3oBanusi, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B He/lenn), B 9 kinacce — 68 yacos (2 yaca B HEEIIO).

Jlist peanuzanuy MporpaMMbl OCHOBHOTO oOpaszoBaHus ucmnoyibzyercs Y MII
['abpuensn O.C., a Taxke pas3nuyHble ydeOHble MOCOOMS TOJ perakiuein
["abpuensu O.C.



COIEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHayanbHbIe XMMUYECKHE OHATHS

IIpenmer xumuu. Posib XMMHUM B )KU3HU 4YesioBeKa. XUMHUs B CUCTEME HayK.
Tena u BemecrBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETATHOE COCTOSIHUE
BemecTB. llonsAaTe 0 mMeronax 1mo3HaHus B XMMUU. UHCTBIE BELIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE HJIEMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpoCThie U CIIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass QopMyna. BaneHTHOCTh aTOMOB XMMHYECKHUX 3JEMEHTOB.
3aKOH TIIOCTOSHCTBAa cocTaBa BewlecTB. (OTHOCHUTENBHas aTOMHas Macca.
OTtHocuTenbHas MOJIEKYJSIpHAs Macca. MaccoBasi 101 XMMUYECKOrO JJIEMEHTA B
COCMHECHUMU.

KonnuectBo BemectBa. Moib. MonsipHas macca. B3auMocCBs3b KOJIMUECTBA,
Macchl M 4YHUCJIA CTPYKTYpPHBIX €AMHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECTUHECHUM.

Pu3nyeckue U XMMUYECKUE sBICHUs. XUMUYECKasl peakuus U €€ MPU3HAKHU.
3aKOH COXpaHEHMs] MacChl BEIECTB. XUMHUeckue ypaBHeHus. Kiaccudukanums
XAMUYECKUX PeakIuil (COeMHEHUs, pa3I0KCHUs, 3aMeIleHuUs, 0OMEHa).

Xumuueckuit IKCcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCyJoi, mpaBuiamMu paboThl B JabopaTopuu U
npuéMaMu oOpalleHus C J1abopaTOPHBIM OOOPYAOBAHMEM, U3YUEHHE U OIHCAHUE
¢u3nyecKkux CBOWCTB 00pa3lloB HEOPraHMYECKUX BEILIECTB, HAOJIIOJCHUE
¢usnveckux (TUIaBJICHHE BOCKA, TasHHUE JIbJa, PACTUPAHUE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIIUS BOJIbI) U XUMHUUYECKUX (TOPEHUE CBEUH, MPOKATUBAHHE
MEJIHOM TPOBOJIOKH, B3aMMOJICHCTBUE MeJia C KUCJIOTOMN) SIBJICHUM, HAOMIOACHUE U
OIMCAaHKWE TIPU3HAKOB TPOTEKAHUS XMMHUYCCKHX peakuuil (pasjiokeHue caxapa,
B3aMMOJEMCTBUE CEPHON KHUCIIOTHI C XJIOPUIOM Oapusi, pa3iokKeHHe T'MIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoieiicTBHE Kene3a ¢ pactBopoM cosu meau (1),
U3y4EHUE CIOCOOOB pa3fefieHUs] CMECEH: ¢ NMOMOIIbI0 MAarHuTa, (UIbTPOBaHUE,
BbIIapUBaHUE, NTUCTUWUISAIUS, XpoMaTorpadusi, MpoBEJeHNUE OUYNCTKH MOBAPEHHON
coiny, HaONIOAEHHWE W  ONMCAHHWE  PE3yJbTaTOB  IPOBEIEHUS  OIbITA,
WJUTIOCTPUPYIOLIErO0 3aKOH COXPAaHEHUS MACChl, CO3JaHHUE MOJECIECH MOJIEKYII
(IIapoCTePIKHE BBIX).

BaxHeiue npeacraBuTe/ M HEOPraHMYeCKUX BellecTs

Bo3nyx — cmeck ra3zos. CocrtaB Bo3zayxa. Kucinopon — aneMeHT U IpocToe
BemiecTBo. HaxoxneHnue kuciaopoaa B mnpupojae, (U3MUYECKHEe M XUMHYECKUE
cBoiictBa (peakiuu ropeHus). Oxcuabl. [lpumenenue kucinopona. CrocoObl



MOJIy4YeHUsI KUCIOpoJa B JabopaTopuud U MPOMBINUIEHHOCTH. Kpyrosopor
KHCJIOpoia B ipupojie. O30H — auloTpornHas MoAu(puKaIus KUCIopoaa.

TennoBoit 3ghekT XUMUYECKOW peakIuu, TEPMOXUMHUYECKHE YpaBHEHU,
9K30- W DHJOTEPMHUYECKUE peakuuu. TOIIMBO. yrojib M METaH. 3arpsi3HEHUE
BO3/1yXa, yCWICHHE MapHUKOBOTO 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIIOS.

Bogopon — »snemMeHT u mpocroe BemecTtBo. HaxoxkaeHue Bomoponaa B
npupose, GU3MYECKMEe M XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI
noxydeHus. Kuciorel u comnu.

MomnsipHbiil 00BEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHECHHSIM.

duznueckue CcBOMCTBA BOAbl. Boma kak pactBoputesib. PacTBOpHI.
Haceimennpsle ¥ HEHACBIIEHHBIE PAcTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10J14 BEUIECTBA B PACTBOpE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4desoBeka. KpyroBopoT Boabl B MPUPO/IE.
3arpsi3HeHHUEe NPUPOIHBIX BOJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neoprannueckux coenuHenuil. Oxcunnl. Kiaccudukarus
OKCHJIOB.  coyieoOpasyiomiie  (OCHOBHBIC, KHCIOTHbIC, aM(OTEpHbIE) W
HecosneoOpaszyromne. HomeHnknatypa oxkcuaoB. DuU3WYECKHME W XUMHUUYECKHE
CBOMCTBa OKCUIOB. [ToryueHne okcuaoB.

OcHoBanus. Knaccudukanuss oOCHOBaHWU: IMIENOYM UM HEPACTBOPUMBIC
ocHoBaHMs. HomeHknatypa ocHoBaHui. PU3MUECKHME U XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonyyeHne ocHOBaHUM.

Kucnortel. Knaccudukanus kucinor. Homenknatypa kucior. dusndeckue u
XUMHUYECKHUE CBOMCTBA KMCIOT. Psajg aktuBHoctu metaminoB H. H. bekerona.
[Tomy4yenue KUCIOT.

Comu. Homenknarypa comneil. @uzndeckue u XUMMUUYECKHE CBOMCTBA COJIEH.
[Tomyuenue couen.

I'eneTnueckas CBA3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCTMHECHU M.

Xumuueckuit IKCnepumenm:

KaYyECTBEHHOE OIPEACICHUE COJEPKAHUS KUCITOPOJa B BO3AYyX€, MOJIYUYEHHUE,
coObupaHue, paclio3HaBaHUE U W3YyYCHHE CBOMCTB KHUCIOpOJa, HAOIIOJCHUE
B3aUMOJICMCTBUS BELIECTB C KHUCIOPOJOM H YCIOBHSL BO3HUKHOBEHHUS WU
npekparieHuss ropeHus (moskapa), O3HAKOMJICHHE C 00paslaMu OKCHIOB U
OMHMCaHWE WX CBOWCTB, IMOJy4YEHHE, COOWpaHUEe, PACIIO3HABAHUE U HU3yUYCHHE
CBOMCTB Bojopona (ropenue), B3ammojeicTBre Bojgopoaa ¢ okcuaom meau (I1)
(BO3MOYKHO HCIIOJIb30BAaHUE BHICOMATEPHANIOB), HAOIOICHHE O0OpA3IOB BEIICCTB
KOJMYeCTBOM 1 MOJb, HCCIEIOBAaHHE OCOOCHHOCTEM pPAaCTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBIIEHUE PACTBOPOB C ONPEACITEHHON
MAacCOBOM JI0JIEM pAaCTBOPEHHOIO BEIIECTBA, B3aUMOICUCTBUE BOJbBI C METAJIAMU
(HatpueM ©  KaibhueM) (BO3MOXKHO  KCIIOJIB30BAaHME  BHJICOMATEPHAIIOB),



HCClieIOBaHUE OOpas3lloOB HEOPTaHMYECKUX BEIIECTB Pa3IUYHBIX  KJIACCOB,
HaOJII0/ICHUE U3MEHEHUSI OKPACKW WHJUKATOPOB B PACTBOPAX KUCIOT W IIEJIOUEH,
uzydenue B3ammojeirictBus okcuma mead (II) ¢ pacTBopom cepHOH KHCIIOTHI,
KUCIIOT C METAUIAaMH, PEAKUUM HEUTpalu3aluu, MOJIYYEHUE HEPACTBOPUMBIX
OCHOBAHMH, BBITECHEHHE OJHOI'0 METAJUIA JIPYTMM K3 pacTBOpa COJIM, PEIICHHUE
AKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BaxHehlme KIacchl HEOPTaHUYECKUX
COECIMHEHUI».

Hepuoagnueckuit 3axkoH u Ilepuoamyeckas cucremMa XUMHUYECKHX
aiemenToB JI. U. MengesneeBa. Ctpoenne aTomMoB. XHUMHYECKAsl CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEaKIIUU

[lepBble MOMBITKU KiIacCH(UKAIMK XUMHUUYECKUX dJeMeHTOB. [loHsiTne o
IpyIMIax CXOMHBIX 3JEMEHTOB (IIEIOYHBIC W IIEIOYHO3EMEIbHbIE METaLIb,
raJloreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOPbIe 00pa3yoT aM()OTEPHbBIC OKCHIBI
Y TUAPOKCUJIBI.

[Tepuognueckuii 3axkoH. [leprpoanueckas cucreMa XUMHUYECKUX JIEMEHTOB /I,
. Mengeneena. Koporkonepuognas W JJIMHHONEPHUOAHAS bopMBI
[Tepuognueckoit cucrempl xumuueckux snemeHtoB /. M. MenneneeBa. llepuonsl
u rpynmnbl. OU3MYECKUM CMBICT IOPAAKOBOTO HOMEpPA, HOMEpPOB IepuoAa H
TPYMIIBI AJIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siiep. M3oromnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0ueK aTomMoB TiepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuognueckoir cucremnl . M. MenneneeBa. XapaKTepUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro MoJIokKeHuIo B [leprnoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paguyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIIIAM U IEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanueckoil CUCTEMbl XUMUYECKUX
DJIEMEHTOB Ul pa3BUTUs Hayku W Ipaktuku. J[. M. MenneneeB — y4€HbIM U
rpaKIaHuH.

Xumudeckass cBs3b. KoBaneHTHas (MOJSpHAs W HEMOJsAPHAs) CBA3b.
DIIEKTPOOTPUIIATEIIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okucneHus.  OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIUU.
ITponiecchl OKUCIEHUSI U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

M3yUeHHE 00pa3lioB BEHIECTB METAVIOB M HEMETAUIOB, B3aUMOJCHCTBHE
TUJIPOKCHIA LMHKA C PAacTBOPAMU KHUCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKIUMU
(ropeHue, peakiuy pas3IoKeHUs, COCTUHEHU).

Mesrwcnpeomemmnule ceasu



Peanuzanusi MeXNpeAMETHBIX CBSI3€M MpPU HM3y4YeHUM XUMHUU B 8 Kiacce
OCYIICCTBIISIETCS 4Yepe3 MHCIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO--HAYYHBIX
MOHSATHUM, TAK W MOHATHH, SBISIOUIUXCS CUCTEMHBIMH JJISI OTAEJIBHBIX PEAMETOB
€CTECTBEHHO--HAY4YHOT'O LIUKJIA.

OO01mue ecTecTBeHHO--HAY4YHbIe MOHATHS. HAYYHBIN (QakT, TUnoresa, Teopus,
3aKOH, aHalu3, CHUHTe3, Kiaccupukanusi, MNEePUOJUYHOCTb, HAOJIIOJEHUE,
AKCHEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJEINb, SIBJICHUE.

@duznka: MaTepus, aTroM, D>JEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIH],
M30TOIIbI, PAMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEUIECTBA, ras, (pusmyeckue BEIUMYMHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, TUIAHETHI, 3BE3/1bI, CONHLIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBHI,
MIOJIE3HBIE UCKOIIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo U XUMHYECKAs peaKkuus

[lepnonnueckuii 3akoH. [lepuoanueckasi cucTeMa XUMHUYECKHUX 3JIEMEHTOB /J[.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX DOJEMEHTOB IIEPBBIX TPEX MEPUOJOB, Kalus, KaJIbLUI U HX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JEeMEHTOB B llepuoanueckoii
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHJIBI XUMHYECKOW CBSI3U. THIIBI KPUCTAIMYECKHUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMYECKON PEUIETKU U
BHJIa XUMHUYECKOU CBA3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHUYECKUX BEUIECTB. XHUMHUUECKHE
CBOMCTBAa BEILECTB, OTHOCAIIMXCA K PpA3JWYHBIM KjaccaM HEOPraHHYECKUX
COECIMHEHUH, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Krnaccugukaius XaMUYeCKUX PEakivil Mo pa3IudHbIM ITPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKUMUHU BEIIECTB, MO TEIUIOBOMY 3((deKTy, Mo
U3MEHEHHIO CTETEeHEeH OKUCIEHUS XMMHUYECKUX JIEMEHTOB, IO 0OpAaTUMOCTH, IO
YYaCTHIO KaTalau3aTropa). DK30- U SHAOTEPMUYCCKHE PEAKIIUU, TCPMOXHUMUYCCKHIEC
YpaBHEHHS.

[TonsTue o ckopoctH xumHYeckoil peakuuu. Ilonstre o0 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHsTHe 0 TOMOreHHBIX U TeTepPOreHHBIX
peakuusax. llonstue o karanuze. [lonsaTue o xumuueckom paBHoBecuu. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOM pEaKUuh U TMOJO0KEHUE XUMHUUYECKOTO
paBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  PEaKLUH,  DJIEKTPOHHBIM  OayaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocraBneHue  ypaBHEHMI



OKHCIIUTEIbHO--BOCCTAHOBHUTEIIPHBIX ~ PEAKIM ¢  HUCIOJIb30BaHUEM METOJa
AIIEKTPOHHOTO OalaHca.

Teopust 2IEKTPOTUTHUCCKON AUCCOIUAIIMH. DJICKTPOTUTHI U HEIJIECKTPOJIHTHI.
KarnoHnbl, aHMOHBI. MeXaHHU3M JHCCOIMAIMKM BEIICCTB C Pa3IMYHBIMM BUIAMHU
XHUMHYECKOH cBs3u. CteneHb aucconuanuu. CHUIbHBIC U CIIa0bIe 3JICKTPOJIUTHI.

Peakniun nonHoro oOMeHa. Y cinoBus MPOTEKaHUS PeaKIui HOHHOTO OOMEHa,
MOJIHBIE WM COKpali¢HHbIC HWOHHBIC ypaBHEHUs peakiuid. CBOWCTBa KHUCIOT,
OCHOBaHMW W COJie B CBET€ TMPEJCTABICHUNH 00 DIICKTPOJIUTHUECKOMN
nucconuanuu. KauecTBeHHBIC peakiini Ha HOHBI. [IoHATHE O THAPOIH3E COJICH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJCNISIMU KPUCTAUIMYECKUX PEHIETOK HEOPTaHHMYEeCKUX
BEIICCTB — METa/UIOB M HeMeTauioB (rpadura W anmasa), CIIOKHBIX BEIIECTB
(x7opua HaTpHs), UCCIIEOBAHKE 3aBUCHMOCTH CKOPOCTH XMMHYECKOW peakIuu
OT BO3JCHCTBHS PA3IUYHBIX (PAKTOPOB, HCCIETOBAHUE DIECKTPONPOBOIHOCTHU
pacTBOpPOB BEIIECTB, IMpoIlecca JUCCOIMAIIMK KHUCJIOT, IIeJioued U cojiel
(BOBMOKHO  HCIIOJIb30BaHME BHJIEO MaTepUAOB), IPOBEJACHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peaklui  HMOHHOro  OoOMeHa
(oOpazoBaHue oOcajKa, BbIICICHHE Ta3a, o0Opa30BaHHWE BOJIbI), OIBITOB,
WUTIOCTPUPYIONIMUX ~ TPHMEPbl  OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  pEaKIUi
(ropeHue, peakiiu Pas3lIoKEeHHs, COCIUHEHHS), Paclo3HaBaHHE HEOPTaHHMUYECKHUX
BEIIECTB C TIOMOIIBIO KAYCCTBEHHBIX pEaKIMii HAa HWOHBI, pEIICHUE
AKCIIEPUMEHTAITBHBIX 337124,

HemeTtansbl 1 UX coeTMHEHUST

OO6mass xapakTepucTHKa TajoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTereHU OKucieHus. CTpoeHHe W (PU3WYECKHUE CBOWCTBA MPOCTHIX
BEIIECTB — TalloreHoB. XWMHUYECKHME CBOWCTBA Ha TMpUMeEpe  XJjopa
(B3aUMOJICHCTBHE C MeETayIaMH, HeMeTaJlslaMH, IIeJIoYaMu). XJIOPOBOIOPO/I.
ConsiHasi KUCIIOTa, XMMHUYECKHE CBOMCTBA, MOJydeHHE, pUMeHeHue. JleicTBue
XJIoOpa ¥ XJIOPOBOJOPOJA Ha OpraHu3M dYesoBeka. BakHeWmme XJIopuabl U UX
HAX0XJCHUE B TIPHPOJIC.

O6mas xapakrtepuctuka 3mneMeHToB VIA-rpynmnbl. OcCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe CTereHu okucieHus. CTpoeHue M (Pu3nUecKue CBOWUCTBA
MPOCTHIX BEIIECTB — KUCJIOPOAa U CePhbl. AJUIOTPONHBIE MOIU(PUKAIIMN KUCTIOPOa
U cepbl. XuMHUueckue cBoicTBa cepbl. CepoBOJOpOJ, CTpoeHue, (GU3NYECKHe U
XHUMHYECKHE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTAaBUTEIM KUCIOTHBIX OKCHIIOB.
CepHast kucloTa, (U3MYSCKHE HM XUMHYECKHe CBoiicTBa (oOmme Kak
NpeACTaBUTENs Kiacca KHCIOT H  crenuduueckue). XWMHUECKHE peakilny,
JeXKaIIMe B OCHOBE IPOMBIIIJIEHHOTO CIoco0a TMOJyYeHUs] CEepPHOM KHUCIIOTHI.
[Ipumenenue cepHoit KucaoThl. CoMM CEpHON KUCIOTHI, KaueCTBEHHAs PEaKIUsl Ha



cynbdar-uon. HaxoxjaeHue cepbl U €€ COCIMHEHHMA B TMpUpoJie. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOLICH Cpebl COCAUHEHHUSIMU Cepbl (KHCIOTHBIC TOMKIH,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPEAOTBPAIICHUS.

OO6mas xapaktepuctuka 3jaeMeHTOB VA-rpyrrmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTENEHH OKHUCIEHUs. A30T, paclpOCTpaHEHUE B MPHUPOJIE,
busnueckne U XuMHuecke cBoiictBa. KpyroBopor azora B mpupoze. AMMUaK, ero
bu3nUecKkre u XMMUYEeCKHUe CBOMCTBA, NoJydeHue u npuMeHenue. Conu aMMOHUS,
ux pu3NUecKre U XMMUYEeCKrue CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHHMsI. A30THAasl KHCJIOTa, €€ TojydeHue, GU3HYEeCKUe U XUMHYECKUE
cBolicTBa (OOIIME KakK TMPEACTaBUTENs Kilacca KHUCIOT W crenuduyeckue).
Hcnonb3oBaHWEe HUTPATOB M COJIeH aMMOHHMS B KaueCTBE MHUHEpaIbHBIX
ynoopenuii. XMMUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH cpe/ibl COeTMHEHUSIMHU a30Ta
(KMCIIOTHBIC TTOKAM, 3arps3HEHHE BO3JyXa, MOYBbI M Boao&MoB). Docdop,
alnoTponHeie Moaudukauuu ¢ocdopa, GuUMUEeCKUe U XUMUYECKHUE CBOMCTBA.
Oxcun pochopa (V) u hochopHas kuciaora, GU3HIECKUe U XUMUIECKHUE CBONCTBA,
nostyuerue. McnonabszoBanue pochaTtoB B KauyecTBE MUHEPAIbHBIX YI0OpEHUH.

O6mas xapakrtepuctuka 3meMeHToB |VA-rpynnsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHble  CTEMEHW  OKHUCJIEHHS.  YTJIEepoA,  aIOTPOIHBIE
MOAM(UKALIUY, PACHPOCTPaHEHHE B TNpUpOAe, (PUINYECKUE U XUMHYECKUE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepoaa B npupoje. OKCuabl yriiepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHHE U MpUMEHEHUe. DKOJOTWYECKHe MpOoOJEeMbl, CBSI3aHHBIE C OKCHIAOM
yoepoaa (IV), rumore3a T00albHOTO TMOTEIUICHUS KJIMMAaTa, I[TapHUKOBBIM
b dexT. YronbHas KucaoTa U €€ coyu, ux (PU3NYECKue U XMMHUYECKUE CBOMCTBA,
nojiydeHue W npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIe TOHATUS 00 OPraHUYECKUX BEIECTBAX KAK O COSAMHEHUSIX
yriiepoza (MeTaH, 3TaH, 3TUICH, alleTUIICH, 3TaHOJI, TIIUIEPUH, YKCYCHAs KHCIIOTA).
[IpupoaHble HWCTOYHHMKH YIIIeBOAOPOAOB (Yrosib, TPUPOAHBIA Ta3, HE(TH),
NPONYKTHl UX TepepaboTku (OCH3WMH), UX POJb B OBITY M IPOMBIIIICHHOCTH.
[TonsiTue 0 OGMOIOTMYECKHN BAXKHBIX BEUIECTBAX: XKUpax, Oenkax, yrieBojax — U ux
poiM B OKWM3HM 4YeloBeKa. MarepuaqbHOE €IWHCTBO OpPraHUYEeCKUuX U
HEOPTraHUYECKUX COCTUHEHUH.

KpemHuuii, ero ¢usnueckue H XHMHUYECKHE CBOICTBa, TMOJy4YCHHE W
npumeHenue. CoenMHeHHs] KpeMmMHHs B mnpupoje. OOmme npeactaBieHus 00
okcuae kpemuus (IV) um kpemuueBoit kuciote. CHIMKATBI, UX HCIOJIb30BaHHE B
ObITY, B IIPOMBIIUICEHHOCTH. BajkHeline cTpouTenbHblE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, O0eToH, *kene300eToH. [Ipobiempl 6€301macHOr0 MCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUATIOB B OBCEIHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0OB HEOPTaHWUYECKUX BEIIECTB, CBOWCTB COJSHOW KUCIIOTHI,
MPOBEJICHNE KAYeCTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOJIOJICHHE TTPU3HAKOB
WX TPOTEKAHUsI, OMBITHI, OTpaxaromuye (U3NYECKUE M XUMHUUYECKHE CBOWCTBA
rajJJoreHOB M HMX COeIuHeHHH (BO3MOXKHO HCIOJIb30BaHHE BHUACOMATEPUATIOB),
O3HAKOMJICHHE C o00pa3lamMi XJOpHA0B (rajJOreHUJ0B), O3HAKOMIICHHE C
obOpasmamu  ceppl M €€  COeOUHCHUSAMH  (BO3MOXHO  HCIOJIb30BaHHUE
BHICOMATEPHAJIOB), HAOIIOIEHNE Tpoliecca OOyIrIIMBaHUs caxapa IMoJ JeHCTBHEM
KOHIIEHTPUPOBAHHOW CEpPHOM  KHUCJIOThI, H3Y4YCHUE XUMHUUYECKHX CBOWICTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEJIEHNE KaYeCTBEHHOM peaklnu Ha Ccyiabdar-
MOH W HaOJNIOJieHHWe Mpu3HakKa e€ MPOTeKaHMs, O3HAKOMJICHHE C (U3UYECKUMU
cBOMicTBaMH a3oTa, (ochopa W HX COeIAUHEHHH (BO3MOKHO HCIIOJIb30BAHHUE
BHJICOMATEPHAIOB), 00pa3iaMu a30THBIX U (HOCPOPHBIX yIOOpPEHHH, MOydeHue,
coOupaHue, paclo3HaBaHWE€ M M3YyYCHUE CBOMCTB amMMHUaka, IPOBEJICHHE
Ka4ueCTBEHHBIX pEakiMil Ha MOH aMMOHUS U ¢dochaT-uoOH U U3yYEHUE MPU3HAKOB
MX IPOTEKaHUsI, B3aUMOJICHICTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI C MEIBIO
(BO3MOKHO HCITOIb30BaHHE BHICOMAaTEPHAJIOB), M3y4eHUe MoJienen
KPUCTAJIUTMYECKUX PEmETOK anMasza, Trpaduta, ¢yuiepeHa, O3HAKOMJIEHHUE C
MPOIIECCOM  aJCOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHUBOTA3a, MOJIydeHHE, COOMpaHue, pacro3HaBaHUE U H3Y4YeHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJEeHNE KAaUYeCTBEHHBIX pEaKIuii Ha KapOoHAT U
CUJIMKAT-UOHBl W M3YYECHWE TMPU3HAKOB UX NPOTEKAHUSA, O3HAKOMIICHHE C
MPOAYKIMENH CUJIIUKATHOW MPOMBIINUIEHHOCTH, PEIICHUE HKCIEPUMEHTAIBHBIX
3aj1a4 no teMe «BakHeHIne HeMeTaJUIbl U UX COSTUHCHUSI».

MeTaiabl 4 UX COeAMHEHUS

OO6mias xapakTepUCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
ux mnonoxeHus B llepuoguueckon cucreMe xXumuueckux diemeHToB . .
MenpeneeBa u cTpoeHuss aToMoB. CTpoeHHe MeTajuioB. MeTtauindeckas CB3b U
METAJUIMYECKAsT  KPUCTAUIMYECKass  PemeTKa.  DIEKTPOXUMUYECKUN  psij
HarnpspKeHU MeTtaioB. Ousnueckue U XMMUYECKHUE CBOMCTBA MeTaiuioB. OO0mue
criocoObl ToyueHuss MeTauioB. [loHATHE O KOPpPO3WHM METaJUIOB, OCHOBHBIC
CIOCOOBI 3alUThl UX OT Koppo3uu. CraBel (CTalb, YYryH, IIOPaJTIOMHHHUH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY U MTPOMBIIILJICHHOCTH.

[Ilenounsie MeTauibl: nosiokeHue B Ilepmoanyeckoil cucreMe XMMHUYECKUX
sanemeHToB JI. M. MenpeneeBa, CTpO€HHUE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
dusndeckre ¥ XUMUYECKUE CBOMCTBA (Ha mpumepe HATpus U Kaiaus). OKCUABI U



THIPOKCHIbI HaTpuss W Kajus. [IpuMeHEHHE IIEeJOYHBIX METAUIOB W HX
COCIMHEHUM.

[l{enoyHO3eMenbHbIE METaUIbl MarHuii M KaJblWW: TOJOXCHHE B
[Tepuognueckout cucreMe xumuueckux 3yneMeHToB /. M. MenneneeBa, cTtpoeHue
UX ATOMOB, HaX0KJIeHUE B pupojie. Dusnueckre U XUMHYECKHAE CBOMCTBA MarHUsI
U Kanplimsg. Baxkueitimne coemuHeHuMs Kaiblus (OKCHA, THAPOKCHI, COJIH).
JKEcTKoCTh BOMIBI M CITOCOOBI €€ yCTPaHESHHMS.

AnroMuHM#: otoxeHue B [leproandyeckoit cucreMe XUMHYECKUX 3JICMCHTOB
JI. . MeHnnaeneeBa, CTpOCHHE aTOMa, HAXOXXKJACHHE B mpupoje. dusuueckue u
XHUMHYECKHE CBOMCTBA alfOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIA
ATFOMHHHSL.

XKeneso: nonoxenue B [leproanueckoi cucteMe XUMHUYECKHX 3JIEMEHTOB /.
M. MenzeneeBa, CTpOCHHE aToMa, HaXOXKJAcHHE B mpupoje. Ddusudueckwe u
XHUMHYECKUE CBOMCTBA kene3a. OKCHIbI, THAPOKCHABI U conu xkenesa (11) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE ¢ o00pa3laMd METAJIOB M CIUIABOB, HX (PU3NYCCKUMHU
CBOMCTBAMH, H3YYCHHE  PE3YJIbTATOB  KOPPO3UH  METAIOB  (BO3MOKHO
UCIOJb30BaHUE BHICOMATEPHAIOB), OCOOECHHOCTEH B3aMMOJCHCTBHS OKCHIA
KaJdbI[Us W HATpus C BOJAOH (BO3MOXKHO HCIIOJb30BaHHE BHUACOMATEPUATIOB),
UCCIIEIOBAHNE CBOMCTB XECTKOM BOJBI, MpoOIecca TOPEHHUsS Kelie3a B KHUCIOPOC
(BO3MOXKHO  HMCIOJIb30BaHHE  BHACOMATEPHAIOB), IMPU3HAKOB  IMPOTECKAHMS
KaueCTBCHHBIX PEaKI[Mii HAa MOHBI. MAarHWs, KaJbllUs, aJlOMUHUS, [IMHKA, jKee3a
(1) u xenesa (1), meau (11), HaOMIOACHKME KU ONMKCAHUE MPOLIECCOB OKPAIIMBAHMS
IUTAMEHH HWOHAMH HATpHs, Kalusid W Kajblusd (BO3MOXHO HCIOJb30BaHUE
BHICOMATEPHAJIOB), UCCIIeIOBaHKEe aM(POTEPHBIX CBOWMCTB TMIPOKCH/IA ATFOMHUHHS
Y THIPOKCH/IA IUHKA, PEIICHUE SKCIICPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxkHewne
METAJIIbI U UX COCTUHCHUSIY.

XuMHuA M OKpPYKAKOLIAfA cpeaa

BemiecTBa M marepualibl B TOBCEIHEBHOM »H3HU dYelloBeKa. bezomacHoe
UCIIOJIb30BAaHUE BEIICCTB M XMMHYCCKUX peakiui B ObiTy. [lepBas momolis mpu
XHUMHYECKUX 0KOTaX U OTPaBJICHHSIX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaromiei cpeapl (MpeaenbHas JTOMyCTHMAast
KOHIICHTpaIus Beiects, aajiee — [1JIK). Poib XuMuu B pelieHHH SKOJIOTHYECKUX
mpooJIeM.

Xumuueckuit IKCnepumenm:

u3ydeHre oOpas3IoB MaTepuayioB (CTEKJIO, CIUIaBbI METAILJIOB, MOJMMEPHBIC
MaTepHalIbI).

Meosicnpeomemmuvie céa3u



Peanuzanusi MeXNpeAMETHBIX CBSI3€M MpPU HM3y4YeHHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 MCIOJIb30BAaHUME KaK OOIIMX €CTeCTBEHHO-HAYUYHbBIX
MOHATUH, TaK U TOHITHUH, SIBISIOIUXCS CUCTEMHBIMH JJIsi OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOI'O LIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TOHATHS: HAy4YHBIM (hakT, TUMoTe3a, 3aKOH,
TEeOpUsl, aHadu3, CHUHTE3, KiIaccuPUKalus, TEepUOJAUYHOCTh, HabI0IeHNUE,
HKCIIEPUMEHT, MOJCIUPOBAaHUE, W3MEPEHHE, MOJEeNb, SBJICHHE, NapPHUKOBBIN
s peKT, TEXHOJIOTHUSI, MaTEPHUAIIBI.

®duzuka: wmaTepusi, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMBI, PAAUMOAKTUBHOCTH, MOJIEKYJA, SJEKTPUUYECKUN 3apsiji, MPOBOIHHKH,
MOJIYIPOBOJHUKH, JUAJIEKTPUKH, (POTORIEMEHT, BEUIECTBO, Tello, OOBEM,
arperaTHO€ COCTOSIHUE BEIIEeCTBa, ra3, pacTBOp, PaCTBOPUMOCTh, KpUCTAIIINYECKAS
pemérka, CIjiaBbl, (PU3NYECKUE BEIWYUHBI, €JUHUIBI M3MEPEHUs, KOCMHYECKOE
MPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoJHIIE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, PKOCUCTEMA, MHHEpPATIbHBIE
yI00OpeHUsI, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIEC BEILIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBHI,
M0JIe3HbIE MCKOIAEMbIE, TOIJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yJbTATBl OCBOEHHS IPOrPaMMbl  OCHOBHOTO  OOIIETO
00pa3oBaHUsl JOCTUTAIOTCS B XOJ€ OOYyYEHHUS XHMHH B CIUHCTBE YYEOHOW H
BOCIIHTATEIBHOM JEATEILHOCTH B COOTBETCTBUHU C TPATUIIMOHHBIMH POCCUACKHUMHU
COIMOKYJIbTYPHBIMH W JyXOBHO-HPABCTBEHHBIMH I[[CHHOCTSIMH, MPHHATHIMU B
OOIllECTBE TMpaBWJIaMHU M HOPMaMHU TOBEJCHHUS U CIOCOOCTBYIOT Mpoleccam
CaMOIIO3HAHMS, CAMOPA3BHUTHUS U COI[HATM3AIINN 00YYAIOIIUXCS.

JIMYHOCTHBIE ~ PE3yJbTaThl ~ OTPaKAalOT  TOTOBHOCTh  OOYYArOIIHXCS
PYKOBOJICTBOBATHCSI ~ CHCTEMOW  MMO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAlUH |
pacIIipeHue OIbITa AEATEILHOCTH Ha €€ OCHOBE, B TOM YKCJIEC B YACTH:

1)naTpHOTHYECKOr0 BOCTIMTAHUSA

IICHHOCTHOT'O OTHOIIICHUSI K OT€YECTBCHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY
U HAyYHOMY HACJICAMIO, TMOHMUMAaHHs 3HAYCHUS XHUMUYECKOM HAYKH B JKU3HH
COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAZICTh TOCTOBEPHOW HMH(pOpMAIUEH O
HEPEIOBBIX JOCTIDKCHHUSX W OTKPBITHSAX MHPOBOM M OTEYECTBEHHOW XHMUH,
3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00 yCTPOWCTBE MUpPa U OOIIIECTRA;

2)rpaaaHCKOr0 BOCTIMTAHUS

NpPEJICTABICHUS O COIHUAIBHBIX HOPMax M TpaBHIaX MEXIHIHOCTHBIX
OTHOIICHHH B KOJUIEKTUBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOW,  y4eOHO-HCCIICIOBATENbCKOW, TBOPYECKOH WM JAPYIHX  BHAAX
JEATEILHOCTH, TOTOBHOCTH K Pa3sHOOOpPA3HOW COBMECTHOW JEATEIBHOCTH IIPH
BBIMTOJTHEHUHM  y4eOHBIX, T[MO3HABATEIbHBIX 3aja4, BBIMOJHCHUH XHUMHYCCKUX
9KCIIEPUMEHTOB, CO3/IaHHH YUYECOHBIX MPOEKTOB, CTPEMIICHHS K B3aHMOTIOHHUMAHHIO
¥ B3aUMOIIOMOIIM B TMPOIECCEe OTOH y4eOHOH AeATSIBHOCTH, TOTOBHOCTH
OIICHWBATh CBOE TIOBEJACHHE U TMOCTYNKA CBOMX TOBApUIIEH C TO3UIHH
HPABCTBEHHBIX U ITPABOBBIX HOPM C YIETOM OCO3HAHUS MOCICICTBHIA TIOCTYIIKOB;

3)eHHOCTH HAYYHOI0 MO3HAHUS

MHPOBO33PEHUYECKUE MPEACTABICHHUS O BEHICCTBE U XUMHUYECKOW PEaKInH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBJISFOLIHE
OCHOBY JIJIsl IOHUMAHUS CYIIHOCTH HAyYHOW KapTUHBI MHUpPA, MPEICTABICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS TMPHPOJIBI, B3aUMOCBS3SIX YEJIOBEKa C
IPUPOTHOMN CPEIOi, O PO XMMHUH B TO3HAHUH ATUX 3aKOHOMEPHOCTEH

MO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJyYCHUE HOBBIX 3HAHH IO
XUMHH, HEOOXOAUMBIC Ui OOBSICHEHHs HAOJII0OaeMbIX IMPOIECCOB U SIBJICHHUM,
MI03HABATEIbHOM, WH(POPMAIIMOHHON M YHTATCIBCKOW KYyJIbTYPHI, B TOM YHCIC
HAaBBIKOB CaMOCTOSATCIBLHONH pPabOThl € y4eOHBIMH TEKCTAMH, CIPABOYHOM



JUTEPATYPOH, JIOCTYIMHBIMH TEXHUYECKUMH CPEACTBAMU  HMH(POPMAIIMOHHBIX
TEeXHOJOTHUH,

WHTEpPEC K OOYYCHHIO M TII03HAHHIO, JIFO003HATEIBHOCTh, TOTOBHOCTH M
CIIOCOOHOCTh K  caMOOOpa30BaHHMIO, TPOCKTHOW W  HCCIEIOBATEIIbCKOM
JCATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPaBICHHOCTH W YPOBHS OOyYCHHUS B
JaJIbHEHUIIIEM

4)popMupoBaHHS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOT'O OTHOIICHHUS K CBOEMY
3I0POBBI0, YCTAHOBKH Ha 3J0POBBIM 00pa3 >KM3HU, OCO3HAHUE TOCICACTBUN M
HENPUATHE BPEAHBIX HPUBBIUEK (YIOTpeOICHHS aKOroisl, HAPKOTUKOB, KYPEHHS),
HEOOXOJUMOCTH COOJIIOZIEHUs TMpaBwi O€30MacHOCTH TIpU  OOpalieHuu C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PCATbHOU KU3HH;

5)TpyaoBOro BOCHUTAHUS:

HWHTEPEC K MPAaKTHYECKOMY M3yUEHHIO Tpodeccuii U Tpyaa pa3IundHoOro poja,
yBaXCHUE K TPYIy W pe3ysibTaTaM TPYJAOBOH ACATEIHLHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMCHEHHUS NPEIMETHBIX 3HAHWHW 10 XUMHH, OCO3HAHHBIH BHIOOD
WHIUBUIYAJIbHON TPAGKTOPUH MPOJIOKCHHUS 00pa30BaHUs ¢ YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB M IMOTPEOHOCTEH,
YCIICITHOHN MPOECCHOHABHON IEITSIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHH,
TOTOBHOCTH aIalITHPOBATHCS B MPO(PECCHOHAIBHON CpeJIe;

6)?K010rH4eCKOro BOCHUTAHMS:

DKOJIOTHYECKH II€JIeCO00pa3HOe OTHOIICHHE K TPHPOJEC KaK HCTOYHHKY
KU3HU Ha 3emJie, OCHOBE €€ CYyIIeCTBOBaHMS, TOHUMAaHKUE IIEHHOCTH 3JJ0POBOTO U
Oe3omacHOro oOpa3a JKH3HH, OTBETCTBEHHOEC OTHOIICHHE K COOCTBEHHOMY
(GU3NYECKOMY M TICUXHYECKOMY 370pPOBBIO, OCO3HAHUE IIEHHOCTH COOJIFOICHHSI
npaBuiI 0€30ITaCHOTO MTOBEICHUS MTPH pabOTE C BEIIECTBAMH, a TAK)KE B CHTYaIlUAX,
YIPOKAOIINX 3JOPOBBIO M )KM3HU JIFOJCH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TOJy4acMble MPH M3YUYCHHH XUMUH, IS
pEIICHMSI 3a/1a4, CBA3AHHBIX C OKPY)KAIOIICH MPUPOTHON CPEeoM, I TOBBIIICHUS
YPOBHS  DKOJOTHYECKOW  KYJBTYpbl, OCO3HAHHMS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH HMX PEHICHUS TMOCPEACTBOM METOIOB XUMUH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOACTBOBATHCS UM B ITO3HABATEIIHHOM,
KOMMYHUKATHBHOM U COITUAIBHON MTPaKTHKE.

METAIIPEMETHBIE PE3YJIbTATbI

B cocraBe MeTampeaMETHBIX PE3YJIbTAaTOB BBIACISAIOT 3HAYMMBIC JUIS
dbopMUPOBaHUSA MHPOBO33PEHHUs OOIICHAYYHbIE MOHATHA (3aKOH, TeEOpHs,
NPUHIIMII, TUIIOTE3a, (PaKT, cucTeMa, MPOoIece, SKCIEPUMEHT U APYroe.), KOTOphIe
HCITIOJIB3YIOTCSI B ©CTECTBCHHO-HAYYHBIX YYCOHBIX MpeaMeTax M TO3BOJIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHPOBATH IPEICTABICHHUE O IICJIOCTHOM



HAy4YHOW KapTHHE MUPA, U YHUBEPCaIbHbIC yueOHbIC aeicTBUs (T03HABAaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETYJISATHBHBIC), KOTOpbIE 00ecmeynBaoT (GOPMHUPOBAHHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
JIESATSIILHOCTH.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIe el CTBUS

ba3oBble Jornyeckue aeiicTBUS .

YMEHHSI MCIIOIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS] TPU OCBOCHUU
3HAHUH. PACKPHIBATh CMBIC XHMHYECKHMX IMOHSATHH (BBIACIATH UX XapaKTEPHBIC
NPHU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JAPYTHMHU IOHSATHSAMH), HCIOJIb30BaTh
MOHSATHUS JUIsl OOBSCHEHUS OTNIEIBHBIX (DAKTOB U SIBJICHUM, BHIOMpPATh OCHOBAHUS U
KpUTEPUU IS KJIAcCU(PUKAIMU XUMHYECKMX BEIIECTB U XUMUUYECKUX PEeaKIu,
yCTaHABIIMBATh TMPUYUHHO-CJIEACTBEHHBIC CBSI3U MEXAY OOBEKTaMU H3y4eHUS,
CTPOMTD JIOTHYECKUE pacCykaeHus (MHAYKTHBHBIC, JACIYKTUBHBIC, 0 aHAJIOTHH),
JIenaTh BBIBOJIBI U 3aKJIIOUCHUS

yMEHHE TMPUMEHATh B THpOIECCe IMMO3HAHUS MOHATHS (IpeaMETHBIE H
MeTanpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIEC) MOJICIIH, UCIIOIb3yEMbIE B XUMHUH,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIC TIPEACTABICHUS —
XHUMHAYECKUH 3HAaK (CHMBOJI JJIEMEHTa), XUMHUYeckas QopMmyida H ypaBHEHHE
XUMHUYECKOU peaKIuu — MPHU PEeIIeHUH Yy4eOHO-TI03HABATENIbHBIX 33/1a4, C YUYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATh U XapaKTE€PU30BaTh CYIIECTBEHHbBIC
MIPU3HAKUA U3YYaeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISBJSITh ~ OOIIME  3aKOHOMEPHOCTH, TMPUYUHHO-CIEJACTBEHHBIE CBSI3M U
MIPOTUBOPEUHUS B U3yUAEMbIX MIPOLECCAX U SIBICHUSAX.

Ba3oBble ucciiegoBare/ibCKHe JelCTBUA.

YMEHHME MCIIOIb30BaTh IMOCTABICHHBIE BOMPOCHI B KA4€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KadeCTBE OCHOBBI i1 (POPMHUPOBAHUS THIOTE3BI 10
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

MpUOOpPETEHHE ONbITa 10 IUTAHUPOBAHUIO, OpPraHU3aIlMd U IPOBEACHUIO
VYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HaOJoIaTh 3a XOAOM Ipolecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €r0 Pe3ysbTaT, POpMyIUpPOBaThH 000OIICHUS U
BBIBOJIBI T10 pe3yJbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUSA, COCTABIATh OTUET
0 MpojieaHHoM pabdoTe.

Pabora c nnpopmanueii:

yMEHHE BBIOMpATh, aHAIMU3UPOBATh W HHTEPIPETUPOBATH HHPOPMAITUIO
pPa3IUYHBIX BUIOB U (POPM MpeCTaBICHUS, MMOTyYaeMyl0 U3 pa3HbIX UCTOUHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJACP)KaHHS, CIPaBOYHBIE
nocodust, pecypcbl MHTepHeTa), KPUTUYCCKH OILECHUBATH MPOTHBOPCUMBYIO U
HEJIOCTOBEPHYIO MH(POpMAIIHIO;



YMEHHE MPUMEHSTh PA3IMYHbIE METOJbI M 3alpOoChl MPU MOUCKE U OTOOpE
uH(pOpMAIIMM W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX [JISl BBIOJHEHHS
y4eOHBIX M MMO3HABATENbHBIX 33/1a4 ONpeeIEHHOr0 TUIA, MPUOOPETEHHUE OTbITA B
00JacTM  MCMOJB30BaHUS  HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3JIMUHbBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIBbHYIO (pOpMY IpejcTaBlieHus WHpOpMauu u
WUTIOCTPUPOBATh pelllaeMble 3a7aud  HECIOKHBIMU CXEMaMH, JMarpamMmamy,
ApyrumMu popMaMu rpaduku U UX KOMOMHAIIUSMH;

YMEHHE HCHOJb30BaTh M AaHAIM3UPOBATH B Mpolecce yuyeOHOU
UCCJIEeI0BATEIbCKON AESATENbHOCTH MH(OPMAIIMIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KaoIIeW MPUPOIHOM
Cpelibl.

KoMMmyHHMKaTHBHBIE YHUBepcaJIbHbIe y4eOHble 1eficTBHUS:

yMEHHs 3aJaBaTh BoOmpochkl (B Xxojae auamora W (MIH) JUCKYCCHH) IIO
CYLIECTBY  OOCyXJaeMoW  TeMbl, (QOpMyJIHpOBaTH CBOM  NPEAJIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHMSI TIPEITIOKEHHOH 3a/1a4H;

YMEHHSI  MPEJCTaBIATh  MOJYYEHHbIE  pe3yjbTaThl  IO3HABATEIHHOM
NESTENbHOCTH B YCTHBIX M THCbMEHHBIX TEKCTaxX; JejaTh MPEe3eHTALHIO
pE3yJIbTATOB BBIMOJHEHUS XUMHUYECKOTO 3KCIepUMEHTa (J1abopaTOpPHOIrO OTIBITA,
71a00paTOpHOIt pabOTHI 10 MCCIICIOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO MPOCKTA);

YMEHHUS y4eOHOTO COTpYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEJILHOM M HCCIIEOBATENbCKONM  JESATENIbHOCTH  IPU  pEHICHUU
BO3HMKAIOIIUX Mpo0JieM Ha OCHOBE y4é€Ta OOLIMX HHTEPECOB U COIIACOBAHMS
no3unuii (00CyXJeHHs, OOMEH MHEHHUSIMH, «MO3TOBBIC IITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JICMCTBUH, OIpeAesieHne KpUTEpHUEeB IO OIEHKE KadecTBa
BBINTOJIHEHHON pabOTHI U IPYTHE).

PeryasiTuBHbIe YHHBepCcaJbHbIe y4eOHbIE JeCTBUA:

YMEHHE CaMOCTOATENbHO OINPEeAeNsTh LEeNH JEATeIbHOCTH, MIaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U IMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesTeNbHOCTDh, BEIOMpaTh Hauboliee 3(h(PeKTUBHBIE CIIOCOOBI pelIeHUs] YYeOHBIX U
MO3HABATEIbHBIX 3a/1a4, CaMOCTOSATENbHO COCTABISTh WA KOPPEKTUPOBATH
NPEIOKEHHBIM  AJITOPUTM  JIEUCTBUM IIPU BBINOJHEHUM 3aJaHUA C Y4YETOM
MOJIyYeHHs] HOBBIX 3HaHUM 00 M3ydaeMblX OOBEKTaX — BEIIECTBAaX M PEAKLHUSAX,
OLICHMBAaTh COOTBETCTBUE MOJIYYEHHOI'O pe3yJibTaTa 3asBICHHON LeNH, yMEHHE
MCII0JIb30BaTh M AaHAJIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3aJaHUM.

NPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeAMETHBIX pE3YJNbTATOB IO OCBOEHUIO 00S3aTEIBHOTO
COJlep>KaHMsI, YCTAHOBJIEHHOrO JaHHOM (enepasbHONM paboueil mporpammon,
BBIICNIAIOT. OCBOCHHBIE OOYYAIOIIMMHUCA HAay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI



NercTBUM, creurduueckue I IpeAMETHOM o0ysiacT  «XUMHS», BHJbBI
NEATEIBHOCTA 10  TMOJIyYCHHI0O HOBOTO  3HAHWS, €ro HHTEPIpEeTaluH,
peoOpa3oBaHUIO U MIPUMEHEHUIO B PA3JIMUYHBIX YUCOHBIX U HOBBIX CUTYAIIHSX.
K xoH1y o6yudenus B 8 kJj1acce nmpeMeTHbIC pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMECHHIA:
pPacKphIBaTh CMBICI OCHOBHBIX XUMHUUYECKHMX TOHSTHH. aTOM, MOJIEKYJa,
XUMHUYECKHUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECHh
(oaHOpOHAS ¥ HEOJHOPOHAS), BaJCHTHOCTh, OTHOCUTEIIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi JI0J1s1 XUMUUYECKOTO JIEMEHTa B COSAMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHUCJIOTA, OCHOBAHUE, COJIb, JJIEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHCJICHUSI, XUMHYECKasi peakius, KiacCUPUKAIUs peakiuil: peakiuu
COCMHEHMS, PEAKUMH PA3JIOKEHUS, PEAKUUH 3aMEIICHUs, PEaKIuu
oOMeHa, 7K30- U SHJOTEPMUUYECKHE PEaKIINH, TEII0BOU 3 (PEKT peakiun,
SAIpO aToMa, JJEKTPOHHBIN CJIOW aToma, aToOMHas OpOUTallb, PAJAUYC
aToMa, XMMHYECKasi CBs3b, MOJISIpHAS W HEMOJISIpHAsh KOBAJEHTHAsl CBS3b,
WOHHAs CBSI3b, UOH, KaTHMOH, aHHMOH, PacTBOp, MAcCOBasl J0Jsl BEIIECTBA
(mpolieHTHAs KOHIIEHTPAI[Us) B pacTBOPE;
WJUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XHMHUYECKHUX TOHATHH U
MPUMEHSTH 3TU MTOHATHS MPU ONMCAHUM BEILIECTB U UX MPEBPALCHUI;
HCIIOJIb30BaTh XMMHYECKYIO CHUMBOJIUKY [UJIi COCTaBjieHUs GopMyl
BEIIECTB M YPABHEHUI XUMHUUYECKUX PEAKIIHIA;
OMPENENATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKHCIEHUS  JJIEMEHTOB B  OWHApHBIX  COCIUHCHUSX,
MPUHAIJIEKHOCTh BEHIECTB K ONPEACIEHHOMY KJIAcCy COCIMHEHUUN IO
dbopmynaM, BHJI XAMHYECKOW CBsA3M (KOBaJGHTHAs M HOHHAs) B
HEOPraHUYECKUX COCTUHEHUSX;
packpbiBaTh cmbich Ilepuoguueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh IMOHUMAHHUE MEPUOJAMYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT MX MOJIokeHUus B llepumoauueckoit cucreme,
3aKOHOB COXPAHEHHUSI MAcCChl BEMIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUsI, 3aKOHa ABOrajapo;
OMHUCBHIBATh W XapakTepu3oBaTh Tabmuunyro dopmy Ilepuonuueckoit
CUCTEMbl XMMHMYECKHX OJJIEMEHTOB. pa3jiMuyaTh I[OHSTUSA «TJIaBHas
noarpynmna (A-rpynma)» u «modounas noarpymmna (b-rpymma)», mansie u
OOJbIIIe TEPHOJbI, COOTHOCHUTh OO0OO3HAYCHUs, KOTOPhIE HMEITCS B
tabnune «llepuoguueckass cuctemMa Xxumudeckux odiaemeHToB [[. .
MenpeneeBa» ¢ YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB



XAMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj spa, 00IIee YKCI0 dICKTPOHOB
U pacrpeiesICHHe UX MO JICKTPOHHBIM CIIOSIM);
KJIacCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHUE BEIECTBa,
XAMUYECKHE peakiuu (10 YHCIy M COCTaBYy YYaCTBYIOIIUX B pPEaKIUU
BEIIIECTB, MO TEIIOBOMY 3D (deKTy);
XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEINECTB
Pa3JINYHBIX KJIACCOB, MOATBEPKIAAsi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHHMS XWMHYECKUX IPEBpPALICHUN B
Pa3INYHBIX YCIOBHUSIX;
BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO  MacChl
BEILIECTB, MAaCCOBYIO JIOJII0 XMMHUYECKOro »dJieMeHTa 1o ¢opmyie
COEIMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MTPOBOJAUTH PACUETHI
10 YPABHEHUIO XUMHUYECKON PEAKIINH;
IIPUMEHSTh OCHOBHBIE OINEPALUHM MBICIUTENBHON AEATEIbHOCTH — AHAJIM3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTeMaTH3aluio, KJIacCU(PHUKALHUIO,
BBISIBIICHUE MPUYWHHO--CIEACTBEHHBIX CBS3€H — JUISI MU3YyYEHHS CBOWCTB
BEIIECTB W XHMHUYECKHX PpEAKLUHI, €CTECTBEHHO-HAy4YHbIE METOMbI
NMO3HaHUsA — HaOIOEHUe, M3MEpEHUe, MOJECIUPOBAHUE, SKCIEPUMEHT
(pealbHBIN 1 MBICIICHHBIN);
ClIeloBaTh  NpaBUJiaM  IOJb30BAHUS ~ XUMHUYECKOM  MOCYIol |
nabopaTopHbIM 00OpYJOBaHHMEM, a TaKXKe IMpaBUiiaM OOpalleHus: C
BEILIECTBAMU B COOTBETCTBHM C HWHCTPYKLUMSIMU II0 BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHUIO
ra3o00pa3HbIX BeIIeCTB (BOJOpOAa M KHUCJIOPOJAA), MPHUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MACCOBOM JI0JIEW PACTBOPEHHOTO BEILECTBA,
IUJAHUPOBaTh M MPOBOAUTH  XUMHYECKHE  DIKCIIEPUMEHTBHI IO
PacIiO3HABAHUIO PACTBOPOB HIEJNOYEH M KUCIOT ¢ IOMOIIBKO MHAUKATOPOB
(maxmyc, GpeHondranenH, METUIOPAHXK U APYTHE).

K xoniry oOyuenus B 9 kj1acce npeMeTHbIE Pe3ybTaThl Ha 0230BOM YPOBHE

JOJIKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUIA:

pPacKpbhIBaThb CMBICJ OCHOBHBIX XUMHUYECKHX TOHSATHM: XUMHYECKUU
AIIEMEHT, aTOM, MOJEKYJA, WOH, KaTHOH, AaHWOH, IPOCTOE BEIIECTBO,
CJIIO)KHOE€ BEILIECTBO, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHBb
OKHUCJICHHS, XMMHYECKasl peaKkilus, XUMUYecKas CBsA3b, TEIJIOBOU 3PdeKT
peakuud, MOJb,  MOJISPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIHTHI,
HEAJIEKTPOJIUTHI, JJIEKTPOJIMTHYECKAs IOUCCOLMALMS, pPEaKUUd HOHHOTO
oOMeHa, KaTaJiu3aTop, XUMHUYECKOE paBHOBecHe, OOpaTUMble W



HeoOpaTUMble peaklUU, OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEaKIINH,
OKHCIIUTENb,  BOCCTAaHOBUTENIb,  OKHCJIEHHE U  BOCCTAaHOBJIEHHE,
aoTponusi, aMMOTEPHOCTh, XMMHUYECKas CBsA3b (KOBaJiCHTHAs, MOHHA,
METaJUINYECKast), KpUCTAJUIMYEeCKas peléTka, KOppo3us METaJlIOB,
CILJIaBbl, CKOPOCTh XHMHYECKON peakluH, TNPeAeIbHO IOMyCTUMAas
koHueHtpanus [1JIK BemecTna,;

WJUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKHUX TOHATHH U
MIPUMEHSATH 3TU MTOHATHS MPU ONKCAHUU BEIIECTB U UX MPEBPALCHUI;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJI COCTaBlIeHUS (OpMyI
BEIIECTB M YPABHEHUI XUMHUUYECKUX PEAKIIUA;

ONpPEAEATh BAJIECHTHOCTh U CTENEHb OKUCICHHUSI XUMHUYECKUX JIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K
ONpeNeNIEHHOMY KJIacCy COEAMHEHUM 1Mo (opMyiaMm, BHJ XUMHUYECKOU
cBi3u (KOBaJIGHTHAs, WMOHHAs, MeETa/UIMYeCKasi) B HEOPraHHYECKHX
COEJIMHEHHUAX, 3aps/l MOHA MO0 XMMHUYECKON (QopMylie, XapaKkTep cpeibl B
BOJIHBIX PACcTBOpax HEOPraHUYECKUX COCAMHEHMH, TUI KPHUCTAJUTUMYECKON
PELIETKHA KOHKPETHOTO BEIIECTBA,;

packpbiBaTh cmbich Ilepuognueckoro 3akona J[. M. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHUE. OIUCHIBATH M XapaKTepU30BaATh
TabauyHyo Gopmy [lepuoandeckoit cUCTEMbl XUMUYECKUX DJIEMEHTOB:
pa3nuyaTh MOHATHS «rjaBHas moarpymmna (A-rpymma)» u  «moOouHas
noarpynmna (b-rpymma)», Manasle W OOJBIIME TEPUOJbI, COOTHOCHTH
o003HayeHusl, KOTOpPhIE HMEIOTCS B TNEpPUOAMYECKOM Tabmuie, ¢
YUCIIOBBIMM  XapaKTEPUCTUKAMH  CTPOCHHUSI  aTOMOB  XHMMHUYECKHX
JJIEMEHTOB (COCTaB W 3apsa sjapa, oOIIee 4YHCIO DJIIEKTPOHOB U
pacmnpeelieHde HMX 10 3JCKTPOHHBIM CJIOSIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHU CBOMCTB 3JIEMEHTOB M UX COEAUHECHUU B
npeaenax MaliblX MEePUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB,

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTBHI, HEOPraHWYECKUE BEIeCTBa,
XAMHYECKUEe peakinuu (0 YUCIy M COCTaBY Y4YacTBYIOIIHMX B pPEaKIUd
BEIIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTENEeHE OKHCIEHUs
XUMHUYECKUX JIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIHME W CHEHH(PHUSCKHE XHUMHYCCKUE
CBOWMCTBA TMPOCTBIX M CIOXKHBIX BEHIECTB, IMOJATBEPXKAAasi ONHUCAHUE
MpUMEpaMy MOJIEKYJAPHBIX M HMOHHBIX YPAaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIINH;

COCTaBJATh YPaBHEHHS DJIEKTPOJUTHYECKOM JUCCOLUMALMM  KHCIIOT,
LIEJI0YEN U COJIEH, MTOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIIUA HOHHOTO



oOMEHa, ypaBHCHHMS pEakIui, MOATBEPKIAIONIUX CYIICCTBOBAHUE
TCHETHYCCKOW CBSI3U MEXK/y BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbiBaTh CYINIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaAKIIHM
MOCPEJICTBOM COCTABJICHHSI SJICKTPOHHOTO OajlaHCa ATUX PEaKIINM;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSA,
BO3MOXHOCTH TIPOTEKAHHSI XUMHUYCCKHUX TMPEBPAIICHHA B Pa3IMYHBIX
YCIIOBUSAX;

BBIYMCIISATH OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJSPHYKO MacChl
BCIICCTB, MAacCCOBYIO JOJIO XHUMHYECKOTO DJJeMeHTa 10 QopMmylie
COCIMHEHHUS, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKIIny;

co0I01aTh MpaBuja  IOJIb30BAHUSA XUMHYECKOU MOCyA0U1 u
nabopaTOpHBIM  000pYyIOBaHHMEM, a TaKXKe IpaBuUja OOpalieHus C
BEIIECTBAMH B COOTBETCTBUHM C HWHCTPYKIUSMH TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TIOJYYEHUI0O M COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa U YIIICKUCIIOro ra3a);

MPOBOJIUTh  PEAaKIHUM, TOATBEPKIAIONMINEC  KA4YeCTBCHHBIM  COCTaB
pPa3IUYHBIX BEIISCTB. PACIIO3HABATh OMBITHBIM IyTEM XJIOPHUI-, OPOMHM/I-,
noaua-, kKapoonat-, docdar-, cuwiukar-, cyiabdar-, THIPOKCUI-UOHBHI,
KaTHOHbI aMMOHHUS ¥ HMOHBI W3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MPUMEHSTh OCHOBHBIC OIEpAIlUU MBICIIMTEIIEHON JEATEIHPHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, OOOOIIEeHHe, CHCTEeMaTU3allui0, BBISIBJICHUE
MPUYUHHO-CJICICTBCHHBIX CBS3CH — 1 M3YYCHUS CBOWCTB BEIIECTB U
XHMHYECKUX PpEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl IIO3HAHHS —
HAOJIIOJICHUE, M3MEPEHHEe, MOJCIUPOBAHUE, DKCIEPUMEHT (peajabHbId H
MBICJICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoJsun4yecTBo 4yacoB DJIeKTPOHHbIE

HaumeHoBaHue

Ne (uudposbie)
pa3aenoB U TeM Kontposbubie | IIpakTuuyeckue

n/n Bceero oOpa3oBaTe/ibHbIE
NporpaMMbI padoThbI padoThbI

pecypchl

Paznen 1.IlepBoHayajibHble XUMHYECKHE TOHSITHSI
XuMusi — BaKHas
obnacTh

11 €CTECTBO3HAHMS U 5 9 bubnuorexa [JOK

' MPaKTHYECKOI https://m.edsoo.ru/7f41837c
e TETLHOCTH
YeJIOBEKa
BemectBa u

1.2 XUMHYECKHE 15 1 bubmmorexa [IOK

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

Hroro mo pasznueny 20

Pasznen 2.BaxkHelimmue NpEeaACTABUTEC/IN HEOPraHUIECCKUX BEIIECTB

Bosnyx. Kucnopon.

bu6mmoteka [IOK

2.1 IT §)
OHATHE O 6 https://m.edsoo.ru/7f41837c
OKCHJIaxX
99 Bonopoa.Ilonstue o 8 1 bubnuoreka [JOK
' KHUCJIOTaX U COJISX https://m.edsoo.ru/7f41837c
Bopa. PactBopsl. Bu6 110K
noImoTeKa
2.3 IT §) 5 1 1
OHATHE O https://m.edsoo.ru/7f41837c
OCHOBaAHUAX
OCHOBHBIE KJIACCHI Bi6 110K
noImoTeKa
2.4 11 1 1
HeopraHI/I‘IGVCKI/IX https://m.edsoo.ru/7f41837c
COCOANMHCHHUHN
Hroro mo paszmeny 30

Pa3nen 3.Ilepnoauyeckuii 3axoH u [lepuoanyeckas cucreMa XuMuueckux djaemeHToB /1. U.

Menaeneena. CTpoe}me aToMOB. XuMH4Yeckas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIumn

3.1

[Tepuonnueckuit
3aKOH U
[Tepnoanueckas
cucrema
XUMHYECKUX
anemenTtoB /l. U.
Mennene-eBa.
Crpoenue atoma

bu6mmoteka [IOK
https://m.edsoo.ru/7f41837c

3.2

XUMHUYECKAS CBI3b.
OKHUCIIUTEIILHO-

bu6mmoteka [IOK
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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

BOCCTAaHOBHTCIIBHBIC

peakmu

Horo o peny . oo aceo0ro 141857

PesepBHOE Bpems 3 bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO

YACOBIIO 68

[TPOTPAMME



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

9 KJIACC

Kosaun4yecTBo yacoB DJIeKTPOHHBbIE
HauMeHoBanue
No (ma¢posbie)
pa3aenoB U TeM KonTposabubie | IlpakTnueckue
n/n Bceero oOpa3oBaTe/ibHbIE
NporpaMMbI padoThbI padoThbI
pecypchl
Pa3nes 1.BemecTBO U XMMHUYeCKHe PeaKIMH
[ToBTOpEHME N
11 yrayOsaeHne 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/IeJioB https://m.eds00.ru/7f41a636
Kypca 8 xinacca
OCHOBHBIE
19 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
' XUMHAYECKUX https://m.edso0.ru/7f41a636
peakuui
DNEKTPOUTHIECKAs
IUCCOINALIASL.
1.3 XUMHUUYECKHE 8 1 1 bubmmorexa LOK
' https://m.edsoo.ru/7f41a636
peakiuu B
pacTBopax
Hroro no pazaeny 17
Paszgen 2.Hemerasibl M MX COeIMHEHU S
Oo6i1mas
XapaKTEPUCTHKA
bu6mmoteka [IOK
2.1 XUMHAYECKUX 4 1
https://m.edsoo.ru/7f41a636
3reMeHTOB VIIA-
rpynmnsl. ['amoreHst
Oo6i1mas
XapaKTEePUCTHKA
99 XUMHAYECKUX 6 bu6mmoteka [IOK
' snemenToB VIA- https://m.edsoo.ru/7f41a636
rpynmnsl. Cepa u eé
COEINHEHUSA
Oo6imas
XapaKTEePUCTHKA
XAMHAYECKUX Eub 110K
HOINOTEKA
2.3 VA- 7 1
HICMCHTOB https://m.edsoo.ru/7f41a636
rpynnsl. A3or,
docdop u ux
COEINHEHUSA
Oo6i1mas
24 XapaKTepuCTHKa 3 1 5 bubnuoreka [IOK
' XUMHAYECKUX https://m.edso0.ru/7f41a636

snemeHnToB |V A-
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rpyHusl. YTiaepoa u
KPEMHHH U UX

COCAMHCHUA

Hroro mo pasznueny 25

Paznea 3.MeTa/LiIbl M MX COCIUHECHUS

31 OGmue cBoiicTBa 4 bu6mmoteka [IOK
' METaJJIOB https://m.edsoo.ru/7f41a636
B o
3.9 DIHCHIIIE X 16 1 9 bu6mmoteka [IOK
' MCTaJUIBL 1 1 https://m.edsoo.ru/7f41a636
COCANMHCHUA
Hroro mo paszueny 20

Pasznen 4. Xumus u okpy:kaiouias cpeaa

B
“ eniecTsa u , bubmmorexa LIOK
. MaTepHaIIbl B KU3HA https://m.edsoo.ru/7f41a636
yeJIoBeKa
Hroro no pazaeny 3
, ; bu6mmoteka [IOK
€3CpBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO
YACOB 110 68 4 !
ITPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Jara
Ne undposbie
Tema ypoka Koutpoabn | IlpakTuueck | H3y4YeH
n/n Bceero o0pa3oBaTe/IbHbI
ble padoThl | He padoThl us
e pecypchl
[Ipenmer xumunmn.
Pollh XUMUH B bubmoreka [JOK
1 KU3HI TeTOBeKA 1 https://m.edsoo.ru/ff
' 0d210c
Tema u BemmecTBa
[TonsiTue o bu6moteka [IOK
2 METOIAax ITO3HAHUS 1 https://m.edsoo.ru/ff
B XUMHUH 0d227e
[TpakTnueckas
paborta Ne 1
«[IpaBuna paboThI
B 1aGopaTopuH 1 bu6moteka [IOK
3 HpHEME 1 https://m.edsoo.ru/ff
0d23dc
oOpareHus ¢
1a0b0paToOpHBIM
000pyI0BaHUEM»
YucTele BellecTsa bu6moteka [IOK
4 u cmecu. CiocoObl 1 https://m.edsoo.ru/ff
paszeieHus: cMecen 0d26¢ca
[IpakTnueckas
pabota Ne 2
«Paznenenne bu6moteka [IOK
5 cMeceii (Ha 1 https://m.edsoo.ru/ff
IIpUMepe OYUCTKU 0d28c8
ITIOBAPEHHOMN
COJIH)»
bu6mmoteka [IOK
6 ﬁzizdf " 1 https://m.edsoo.ru/ff
yInl 0d2a6c
XuMHu4ecKue
AJIEMEHTHI. 3HAKH bubmoreka [JOK
7 (cMMBOJTBI) 1 https://m.edsoo.ru/ff
XUMHUYICCKUX 0d2be8
JJICMEHTOB
TpocTie i bu6moteka [IOK
8 CHOAHBIC BOIECTEA 1 https://m.edsoo.ru/ff
0d2a6c
9 AtomHoO- 1 bu6moreka [IOK
MOJIEKYJISIPHOE https://m.edsoo.ru/ff
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Y4ECHHE

0d2d50

3aKOH MMOCTOSHCTBA
COCTaBAa BELIECTB.

XuMuueckast
(bopmysa bubmoreka [JOK
10 pHyIa. https://m.edsoo.ru/ff
BaixentHocTh
0d2eae
aTOMOB
XAMHAYECKUX
3JIEMEHTOB
OTHOCUTENbHAS
aTOMHas Macca. bu6moteka [IOK
11 OTHOCUTENbHAS https://m.edsoo.ru/ff
MOJIEKYJISIpHAs 0d323c
macca
MaccoBast 1ot
NUMIHECKOTo bu6moteka [IOK
12 https://m.edsoo.ru/ff
SJIEMEHTA B 0d350¢
COEUHEHUU e
KommaectBo bu6moteka [IOK
13 BelecTsa. MoJib. https://m.edsoo.ru/ff
Mounsipaast macca 0d5230
dusnyeckue u
XUMHYCCKHE bu6moteka [IOK
14 SIBJICHUS. https://m.edsoo.ru/ff
XuMuueckast 0d37fa
peaxus
[Ipn3naku n
YCIIOBHS bubmoreka [JOK
15 MPOTEKAHUS https://m.edsoo.ru/ff
XUMHAYECKUX 0d3al6
peakuuii
3aKoH COXpaHEHUs
MACCHL BEILCCTE bu6moteka [IOK
16 < m ' https://m.edsoo.ru/ff
HUMHUYECKHE 0d3b88
YpaBHCHHUS e
Brruucnenus
KOJIMYECTBA, MACChI
BeLICCTRA 10 bu6moteka [IOK
17 HI https://m.edsoo.ru/ff
YpaBHCHUSM 0d5708
XAMHAYECKUX
peakuuii
Knaccuduxarus
CUMIECKIX bu6moteka [IOK
18 . https://m.edsoo.ru/ff
peaknui

(coenuHEeHUS,

0d3f34
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pa3noKeHus,
3aMeIIeHUS,
oOMmeHa)

M. B. JlomoHoOCOB

— Y4Y€HBII-

SHIUKTOMETHCT. bu6moteka [IOK
19 OGo6meHME 1 https://m.edsoo.ru/ff

0d40c4

CHUCTEMaTH3aIUs

3HAaHUU

KoHntposbHas

paborta Nel mo bubmoreka [JOK
20 Teme «BemecTBa u https://m.edsoo.ru/ff

XUMHYCCKHUE 0d4290

peakum»

Bo3nyx — cMech

razoB. CocraB

Bos3tyxa. Kiciopo bu6moteka [IOK
21 https://m.edsoo.ru/ff

— DJIIEMEHT B 0d448e

IIPOCTOE BEIIECTRO.

O3zon

dusznyeckue u

XUMUYECKUE

CBOMCTBA

KHCOpOa bubmoreka [JOK
22 https://m.edsoo.ru/ff

(peax 0d4614

OKHCIICHUS,

ropenue). [loustue

00 okcuaax

Cnoco0b1

TTOJTYYCHUS

KHCIIOPOJia B bu6mmoteka [IOK
23 naboparopuu 1 https://m.edsoo.ru/ff

MPOMBIIIEHHOCTH. 0d497a

[IpumeHeHue

KHCJIOpO/ia

TertoBoii 3 et

XUMHUYECKOM

peaKIuu, OHATHE

o bu6moteka [IOK
24 https://m.edsoo.ru/ff

TEPMOXUMHUICCKOM 044790

YpaBHEHUH, YK30- H

IHIOTEPMHUYECKUX

peaKIusIx
o5 Torumso (HedTh, bu6moreka [JOK

yroJib U METaH).

https://m.edsoo.ru/ff
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3arpsi3HeHue
BO3/IyXa, CTIOCOOBI
ero
MIPEIOTBPAIICHUS

0d4c4a

[TpakTnueckas
pabota Ne 3 o
teme «llonyuenue

bu6moteka [IOK

26 u cobupaHue https://m.edsoo.ru/ff

KHCIIOPO/1a, 0d4ae2

W3YYCHHUE €0

CBOMCTB»

Bonmopon —

3JIEMEHT ¥ TIPOCTOE bubmoreka [JOK
27 BEILECTBO. https://m.edsoo.ru/ff

Haxoxnenue B 0d4ddo

IPHUPOJIC

dusznyeckue u

XUMHUYCCKHC

cBOHCTBA bu6mmoteka [IOK
28 https://m.edsoo.ru/ff

BOAOpOa. 0d4ddo

[IpumeHeHue

BOJIOpPOJIA

Momsttie o bu6moteka [IOK
29 CHCITOTAX H COsX https://m.edsoo.ru/ff

0d50d2

Cnoco0b1

HomyeHus bu6moteka [IOK
30 BOJOPOJA B https://m.edsoo.ru/ff

0d4ddo

nabopaTropuu

[TpakTnueckas

pabota Ne 4 o

teme «[lonydueHne bubmoteka [JOK
31 u coOupaHue https://m.edsoo.ru/ff

BOJIOPOJIA, 0d4f42

W3YYCHHUE €0

CBOMCTB»

MonspHblii 00bEM bubmoreka [JOK
32 ra3oB. 3aKOH https://m.edsoo.ru/ff

ABoraapo 0d542e

Brranciaenus

00BEMa,

KOIIECTRA bu6moteka [IOK
33 https://m.edsoo.ru/ff

BEIlECTBA a3a Mo
€ro U3BECTHOMY
KOJIMYECTBY

0d55a0
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BEIECTBA UJIN

00BEMY
Brranciaenus
00BEMOB Ta30B TI0
bu6moteka [IOK
34 YPABHEHIO https://m.edsoo.ru/ff
peaKIuy Ha OCHOBE 0d5708
3aKO0HA 00BEMHEIX
OTHOIIICHUH T'a30B
DusnuecKue u Bubmmoreka [IOK
35 XUMHYCCKHE https://m.edsoo.ru/ff
CBOMCTBA BOJIBI 0d587a
CocTaB OCHOBaHHH. bu6moteka [IOK
36 [TonsTHEe 00 https://m.edsoo.ru/ff
MHIMKATOpax 0d59e2
Boga kak
PacTBOPHUTEIT.
Hacreimennsie u
HCHACHBIIIICHHBIC BI/I6J’II/IOT€K3 L[OK
37 paCTEOpHI https://m.edsoo.ru/ff
' 0d5b40
MaccoBas g0
BeIlleCTBa B
pacTBope
[TpakTnueckas
pabota Ne 5 o
TeMe
«[Ipurorosienue bubmmoreka [JOK
38 PacTBOPOB C https://m.edsoo.ru/ff
ONpeACIEHHON 0d5eba
MacCOBOM J0jeH
pacTBOPEHHOTO
BEIllECTBa»
Kontposbnas
bu6moreka [IOK
39 padora Ne2 o https://m.edsoo.ru/ff
teme «Kucmopon. 0d6342
Boaopon. Bona»
OKCHIBI: COCTaB, bu6moteka [IOK
40 KJTaCCU(HUKAITH, https://m.edsoo.ru/ff
HOMEHKJIaTypa 0d664e
[Tomyuenne n
XUMHUYCCKHEC
CBOMCTBA bu6moteka [IOK
41 KHUCJIOTHBIX, https://m.edsoo.ru/ff

OCHOBHBIX U
aM(pOTEpHBIX
OKCHJIOB

0d664e
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OcHOBaHUS:

bu6moteka [IOK
42 coctas, https://m.edsoo.ru/ff
Kiaccudukanms, 0d67ca
HOMCHKJIaTypa
[Tosmyuenne n
T bu6moteka [IOK
43 y https://m.edsoo.ru/ff
CBOMCTBa ) 0d67ca
OCHOBAaHHUU
KucnoTsr: cocras, bu6moteka [IOK
44 Kiaccudukams, https://m.edsoo.ru/ff
HOMEHKJIATypa Odfee2
[Tonyuenue u bubmoreka [JOK
45 XUMHUYECKHUE https://m.edsoo.ru/ff
CBOMCTBA KHUCJIOT Odfee2
Couu (cpemumue):
HOMCHKJIATYpA,
CHOCOBLL bu6moteka [IOK
46 — https://m.edso0.ru/0
' 0ad9474
XUMHUYCCKHC
CBOMCTBA
[TpakTnueckas
pabota Ne 6.
Pemenne
SKCIICPUMEHTAJILH bu6moteka [IOK
47 BIX 3a7a4 110 TeME https://m.eds00.ru/0
«OcHOBHEBIE 0ad9b7c
KJIACChI
HCOPraHN4ICCKUX
COCIUHEHUI»
I'enermueckas
CBSI3b MEXKTY bu6moreka [IOK
48 KJIacCaMHt https://m.edso0.ru/0
HEOPraHUYECKUX 0ad9a50
COCIMHEHU I
O06o6menne u bu6moteka [IOK
49 CHCTEMAaTH3aIIHs https://m.edsoo.ru/0
3HAaHUU 0ad9cb2
KoHntposbHas
pabota Ne3 1o
teme "OcHOBHBIC bubmorera [TOK
50 https://m.edso0.ru/0
K1acehl Oad9ela
HCOPraHN4CCKUX
COEIMHEHUN"
51 [IepBbIe MONBITKM bubmoreka [JOK

Kiaccudukanuu

https://m.edsoo.ru/0
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XAMHYECKIX
3JICMCHTOB.
ITonsaTtue o
rpyIIax CXOJHbIX

Oad9ffa

3JIEMCHTOB
[Tepuonnueckuit
3aKOH U
[lepuoauueckas bubmmoreka [JOK
52 cucreMa https://m.edso0.ru/0
XUMHYCSCKUX Oada52c
anemenTtoB /. W.
Menpeneera
TTepuoIbl, rpyMITHI, bu6moreka [IOK
53 I — https://m.edso0.ru/0
Oadab2c
CrtpoeHue aTOMOB. bubmoreka [JOK
54 CocTaB aTOMHEIX https://m.edsoo.ru/0
saep. M3oTonbl 0Oada342
Crpoenue
AIIEKTPOHHBIX
000JI0YCK aTOMOB bu6moteka [IOK
55 3JICMEHTOB https://m.edso0.ru/0
[Tepuonnueckoit Oada6bc
cuctemsl 1. U.
Menpeneera
XapakTepucTuka
XHUMHUYECKOTO
3JICMEHTA TI0 €TO bu6moteka [IOK
56 MTOJIO)KEHHIO B https://m.edso0.ru/0
[Tepuonnueckoit Oada824
cucreme /. U.
Menpeneera
3HaueHue
[Tepnoanueckoro
3aKOHA JIJIS
bu6mmoteka [IOK
57 E%BHTM HayKi https://m.edso0.ru/0
pakruxu. 1. W. 0adag6e
Meunenees —
YYEHBIH, MTEJAror U
TpaXKTaHUH
DneKTpooTpUIaTe
LHOCTE ATOMOE bu6moteka [IOK
58 MIECKIX https://m.edso0.ru/0
Oadaab8
3JIEMEHTOB
59 Nonnas bubmoreka [JOK
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XUMHYECKASA CBA3b https://m.edsoo.ru/0
Oadac34
Kosanentrnas bu6moteka [IOK
60 TOJISIpHAS 1 https://m.edsoo.ru/0
XUMUAYECKAS CBA3b Oadaab8
Kosanentrnas bu6moteka [IOK
61 HETIOJIsIpHAs 1 https://m.edsoo.ru/0
XUMHAYECKAS CBA3b Oadaab9
CrremeHs bu6moteka [IOK
62 1 https://m.edsoo0.ru/0
OKHUCJICHUSA Oadae28
OKHUCIUTETHHO- bu6moteka [IOK
63 BOCCTAHOBUTEJIHHBI 1 https://m.edso0.ru/0
€ peaKiuu 0adb076
OKHCIITEN 1 bu6moteka [IOK
64 1 https://m.edsoo0.ru/0
BOCCTAHOBUTEIIN 0adb076
KontposbHas
pabota Ned o
Teme «CrpocHue bu6moteka [IOK
65 1 https://m.edsoo.ru/0
aroma. 0adb486
Xumunueckas
CBA3b»
PesepBHBIN YPOK.
0 6ogmeHHeyfI bu6moteka [IOK
66 1 https://m.edsoo.ru/0
CHCTelinaTmaum 0adb33c
3HAaHUU
PesepBHEBIN YPOK.
0 6og eHneyfI bu6moteka [IOK
67 B 1 https://m.edsoo0.ru/0
CHCTelinaTmaum 0ad9ch?
3HAaHUU
PesepBHEBIN YPOK.
0 6og eHneyfI bu6moreka [IOK
68 B 1 https://m.edsoo.ru/ff
CHCTelinaTmaum 0d61c6
3HAaHUU
OBHIEE KOJIMYECTBO
YACOBIIO 68

[TPOTPAMME
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9 KJIACC

KosmmyecTBo yacos DJIeKTPOHHbIE
Ne Jara
nudposbie
n/ Tema ypoka Konrpoabn | Ilpakrnuyeck | H3y4eH
Bcero oOpa3oBaTe/ibHbIE
n ble paboThl | He padoThI us
pecypchl
[Tepuonnueckuit
3aKOH.
[lepuouueckas bubnnorexa [HOK
cucrema 1 https://m.edsoo.ru/00a
XUMHAYECKUX db59%e
anemenTtoB /. U.
MenneneeBa
3aKOHOMEPHOCTH B
W3MEHCHUU CBOWCTB bu6mmoreka [IOK
XUMHUYCCKUX 1 https://m.edso0.ru/00a
3JIEMEHTOB NEPBBIX db6b6
TPEX NEPUOOB
Knaccuduxanus n
bu6mmoreka [IOK
HOMEHKJIaTypa
HeOPEAHIeCKIX 1 https://m.edsoo.ru/00a
P db7e2
BEII[ECTB
Buasr xumMmdaeckoin
bu6mmoreka [IOK
CBSI3U Ml THIIBI
1 https://m.edsoo.ru/00a
KPUCTAJUTMYECKIX
R dbac6
peméTox
KoHntposbHas
pabota Nel mo Teme
«IloBTOpEHHE N 1 1
yTIyOJIeHHE 3HAHUN
OCHOBHBIX Pa3/IeJIOB
Kypca 8 ximacca»
Knaccuduxarus
XUMHAYECKUX bu6mmoreka [IOK
peaKkuuii mo 1 https://m.edsoo.ru/00a
pa3IAYHBIM dbcb0
MpU3HAKaM
[Tonsatue o
CKOPOCTH
XUMHAYECKOH bu6mmoreka [IOK
peakuuu. [lonsitue 1 https://m.edsoo.ru/00a
0 TOMOT'€HHEIX U dbe9a
TeTEPOreHHBIX
peaKImsx
[TonsiTre 0 1 bu6mmoreka [IOK
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XUMHAYECKOM https://m.edsoo.ru/00a

PaBHOBECHH. dc28c

@akTopsl,

BJIVAIOIINC HA

CKOPOCTh

XUMHYECKOM

peakuuu u

MTOJIO)KEHHE

XUMHUYCCKOTO

paBHOBECHS

OKHUCIUTEITBHO- bu6mmoreka [IOK
9 BOCCTAHOBUTEJIbHBI https://m.edsoo.ru/00a

€ PeaKkIun dcade

Teopus

ANEKTPOIUTUIECKO bubmmorexa [JOK
10 ¥ IHCCOLMAIIHH. https://m.edsoo.ru/00a

CuipHblE U ci1a0ble dcd68

3JIEKTPOJIUTHI

HNoHHbIe ypaBHEHHUS bubmorexa HOK
11 peaxmmii https://m.edsoo.ru/00a

dd448

XuMHUYeCcKue

CBOMCTBA KHUCIIOT 1

OCHOBAHHI B CBETE bubmorexa HOK
12 N https://m.edsoo0.ru/00a

MpeICTaBJICHHUI 00 dd5d8

AMEKTPOJIUTHICCKO

W ArCCOIMaIiU

XuMHUYecKue

CBOMCTBA COJICH B

bu6mmoreka [IOK

13 cBeTe . https://m.edsoo.ru/00a

MpEICTaBICHUI 00 ddsb2

AIEKTPOJIUTHICCKO

H AYCCOIMaIiU

Momsttite o bu6mmoreka [IOK
14 . https://m.edso0.ru/00a

THJIPOJIN3E COJICH dd9d4

O6o06meHne bu6mmoreka [IOK
15 CHUCTEeMaTH3aIns https://m.edsoo.ru/00a

3HAHWI ddd12

[IpakTrnueckas

paborta Ne 1. bubmmorexa [JOK
16 «Pemenne https://m.edsoo.ru/00a

AKCIIEPUMEHTAIbHBI ddbfa

X 3a7au»
17 KonTponbsHas bubnnorexa [JOK
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pabota Ne2 1o Teme

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

«INEKTPOIUTUYECK ddecO
asi [UCCOLMAaIus.
XUMHYECKHE
peakuuu B
pacTBopax»
Oo6r1mas
XapaKTEePUCTHKA
CAIOFCHOB bu6mmoreka [IOK
18 ' https://m.edsoo.ru/00a
XUMHAYECKHE
. ddfe2
CBOMCTBa HA
puMepe XJiopa
XJIIOPOBOJIOPOI.
CossgHast KUCIOTAa,
CUMIICCKIE bu6mmoreka [IOK
19 cBOCTEA https://m.edsoo.ru/00a
BOUCTB
, del04
MOJTyYeHUE,
HpI/IMCHeHI/Ie
[IpakTrueckas
pabota Ne 2 o
teme «llonyuenue bubmmorexa [TOK
20 N https://m.edso0.ru/00a
COJITHOM KHUCJIOTHI,
N de348
M3y4eHUe e
CBONCTB»
Brraucnenus no
YpaBHEHUSAM
bu6mmoreka [IOK
XUMHUUYCCKHUX
21 caKLLiL. CoMm https://m.edso0.ru/00a
peaKiui, ect de488s
OJIVH U3 PEarcHTOB
ITaH B U30BITKE
OO6imas
XAPAKTEPHCTHKA bubnnorexa [HJOK
22 https://m.edso0.ru/00a
35eMeHTOB VIA-
de64a
TPYIIIIBI
AnnoTpOnHBIE
Mo U duKauu
cepsl. Haxoxnenue
cophl €6 bubmmoreka [JOK
23 e IHHCHIH B https://m.edsoo.ru/00a
A de64a
TIPHUpPOJIC.
XUMHAYECKHE
CBONCTBA CEPBI
CepoBogopo, bu6mmoreka [IOK
24 CTPOCHHE, https://m.edso0.ru/00a

¢buznueckue u

de802
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XUMHNYECCKHEC
CBOMCTBA

Oxcuibl cephl.
CepHas KHCIIOTa,
¢buznueckue u

bu6mmoreka [IOK

25 https://m.edsoo.ru/00a

XI/IM}/I‘ICCKI/IC M

CBOMCTBA,

IMPUMCHCHUC

XuMHUdecKue

peaKIuy, JIeKaInue

B OCHOBE

MMPOMBIIIJICHHOT'O

criocoba moyryuyeHus

CEpPHOM KHUCJIOTHI. bubmorexa HOK
26 https://m.edsoo.ru/00a

XuMH4ecKoe

dec8a

3arpsi3HCHUE

OKpYyKarouien

cpebl

COCOANHCHUSIMNU

cephl

Beruucnenue

MAacCcoBOH 01U bubmuoreka [JOK
27 BEIX0J1a TIPOJIYKTA https://m.edsoo.ru/00a

dec8a

peaknuu

O6mas

XapaKTEepPUCTHKA

aneMeHTOB VA-

rpynmnsl. A3oT, bubanorexa [JOK
28 pacripocTpaHeHHE B https://m.edsoo.ru/00a

MIPUPOJIE, deea6

¢buznueckue u

XUMHUYCCKHC

CBOMCTBA

AmMMuak, ero

¢buznueckue u

- bu6mmoreka [IOK
29 N https://m.edsoo.ru/00a

CBOMCTBA, df004

MOJTy4eHHUE

IIpUMEHEHNE

[IpakTrnueckas

pabota Ne 3 o bubmmorexa [JOK
30 teme «llomydenue https://m.edsoo.ru/00a

aMMMaKa, U3y4eHUe df180

€ro CBOMCTB»
31 A30THAas KACIIOTA, bu6mmoreka [IOK
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e€ ¢pusznveckue u
XHUMHYECKUE
CBOICTBa

https://m.edsoo.ru/00a
df306

32

Ucnonb3zoBanue
HUTPATOB U COJIEH
AMMOHUS B
KauecTBe
MUHEPAJIbHBIX
yI00peHui.
XHUMUYECKOE
3arps3HEHNE
OKpYyKarouien
Cpenbl
COCANHCHUSIMU
azoTa

bu6mmoreka [IOK
https://m.edsoo.ru/00a
df518

33

dochop. Oxenn
dochopa (V) u
dbochopnas
KHCJIOTA,
¢buznyeckue u
XAMUYECKHE
CBOWCTBA,
MOJTyYeHHE

bu6mmoreka [IOK
https://m.edsoo.ru/00a
df68a

34

Hcnons3oBanue
dbocdaros B
KayecTBe
MUHEPaTbHBIX
yIn00peHui.
3arpsi3HeHue
IIPUPOTHOM CPEJIbI
dbocdharamu

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dfc20

35

Yraepon,
pacnpocTpaHeHHE B
MIPUPOJIE,
¢buznyeckue u
XUMHYECKUE
CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dfd9c

36

Oxcunpl yriepona,
ux (pusmueckue u
XHUMHYECKUE
CBOICTBA.
DKOJIOTHUECKHE
poOIIEMBI,
CBSI3aHHBIE C
OKCHJIOM YTJIepoJaa
(V)

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dfebe



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

VYronpHaa KUCIOTa

bu6mmoreka [IOK

37 . https://m.edsoo.ru/00a
u eé conu €006¢
[IpakTrueckas
pabota Ne 4 o
teme "Tlomydyenne bubmmotexa [JOK

38 VIJIEKHCIIOTO Ta3a. https://m.edsoo.ru/00a
KauecTBennas e027e
pCaKkmusg Ha
KapOoHaT-uoH"

[TepBonavanbHbIE
MOHATHS 00
S — bu6mmoreka [IOK

39 https://m.edso00.ru/00a
BeIlleCTBaX KaK O €054e
COCIUHCHUAX
yriaepoaa
KpeMuuii 1 ero bu6mmoreka [IOK

40 COTHHCHNS https://m.edsoo.ru/00a

€080a
[IpakTrueckas
paborta Ne 5.
Pemenne
OKCIICPUMCHTAJIbHBI BI/I6J'II/IOTCKa HOK

41 https://m.edso00.ru/00a
X 3a7a4 [0 TeMe ¢0bf2
«Baxxueimme
HEMCTAJIJIBI U UX
COCTMHCHUSY
KontposbHas
pabota Ne3 o Teme bubmmorexa [JOK

42 «Baxnuenmme https://m.edsoo.ru/00a
HEMETaJJIbl U UX e0el8
COCTMHCHUSY
O6mas
XapaKTEePUCTHKA
XUMHUYCCKUX
3JIEMEHTOB —

METaJLIOB.
MeTaILIHaecKas bu6mmoreka [IOK

43 https://m.edsoo.ru/00a
CBsA3b U @
MeTaJUTHYecKas
KpUCTaJLINYeCKast
peméTKa.
dusndeckue
CBOMCTBA METAJIJIOB

44 XUMHUYeCKue bu6mmoreka [IOK

CBOMCTBA METAJLJIOB.

https://m.edsoo.ru/00a
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DNEKTPOXUMHUIECCKHI
U s HAPSDKEHUM
METaJUIOB

e1156

OOmmue crocoonl
MTOTYYCHUS
MeTauioB. CriaBel.
Brmaucnenuns no

bu6mmoreka [IOK

45 YpPaBHEHUAM https://m.edsoo.ru/00a
XUMHUYECKUX €1156
peakuui, eciu
OJIVH U3 PEarcHTOB
COJICP)KUT TIPUMECH
Houstie o bu6mmoreka [IOK
46 KOPPOSHH METAILIOB https://m.edsoo.ru/00a
e1278
bu6mmoreka [IOK
47 ﬁiﬁii}iﬁle https://m.edso0.ru/00a
el4ab2
OKcuasl u bu6mmoreka [IOK
48 TUAPOKCHIBI https://m.edso0.ru/00a
HATPUS U KaJust el4b2
[llenounO3eMeTbHBI bu6mmoreka [IOK
49 € MeTaJlIbl — https://m.edsoo.ru/00a
KQJIBIIMA U Maraum el5e8
Baxneiimme bu6mmoreka [IOK
50 COCIMHCHUS https://m.edsoo.ru/00a
Kb el5e8
O6o06meHne
51 CHCTEMAaTHU3alHs
3HAaHUU
JKEcTKoCTh BOJBI U bu6mmoreka [IOK
52 crocoObI ¢& https://m.edsoo.ru/00a
YCTpaHEHHUS 1886
[TpakTnueckas
pabota Ne 6 o bubmmorexa [JOK
53 teme "KécTkocTh https://m.edsoo.ru/00a
BOJIBI 1 METOIBI €€ elae8
yCTpaHEeHUs
bu6mmoreka [IOK
54 ATtoMuHHAK https://m.edsoo.ru/00a
elc64
AmpoTepHbie bubnmnorexa [JOK
55 CBOMCTBA OKCHIA U https://m.edsoo.ru/00a
TUAPOKCHUIA elcbd
56 Keneszo bubmmorexa [JOK
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https://m.edsoo.ru/00a
e1d86

57

Oxcupl,
THIPOKCHIBI M COJTH
xenesa (1) u
xenesa (1)

bu6mmoreka [{OK
https://m.edsoo.ru/00a
e35e6

58

O06001IeHne n
cucreMarnl3almsa
3HAHUH

59

[IpakTrueckas
pabota No 7.
Pemenue
AKCTIEPUMEHTATbHBI
X 3a/1a4 110 TeMe
«Baxnenmue
METaJUTbl U UX
COECTMHEHUS»

bu6mmoreka [IOK
https://m.edsoo.ru/00a
e3de8

60

Brraucnenmns no
YpPaBHEHUAM
XUMHYECKIX
peakuui, eciu
OJIMH U3 pEareHTOB
ITaH B U30BITKE HWIN
COAEPKUT IPUMECH.
Breraucnenns
MacCOBO¥ JI0IU
BBIXOJa TPOJIYKTA
peakuuu

bu6mmoreka [IOK
https://m.edsoo.ru/00a
e1750

61

O06001IeHne n
cucreMarni3aimsa
3HAHUH

62

KoHntposbHas
pabota Ned o Teme
«Baxnenmue
METaJJIbl U UX
COEJIMHEHUS»

63

BemecTBa n
MaTepHUalibl B
MOBCEIHEBHOM
JKU3HU YeJ0BeKa

bu6mmoreka [IOK
https://m.edsoo.ru/00a
e3f50

64

XHUMHUYECKOE
3arps3HEHNE
OKpYyKarouien
Cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/00a
e4270

65

Posr xumuu B

bu6mmoreka [IOK
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peneHnn https://m.edsoo0.ru/00a
HKOJTOTHUCCKUX e4270
npooieM
PesepBHBIN ypOK.
O606IH€HI/I€ " BbubGaunoreka HOK
66 1 https://m.edsoo.ru/00a
cucreMarmnl3aimsa
o e0d0a
3HAHUN
PesepBHBIN ypOK.
O606IH€HI/I€ " Bbubaunoreka HOK
67 1 https://m.edsoo0.ru/00a
cucreMarnl3almsa
o db33c
3HAHUN
PesepBHBIN ypOK.
O606IH€HI/I€ " Bbubauoreka HOK
68 1 https://m.edsoo.ru/00a
cucreMarnl3almsa
o d9ch?2
3HAHUN
OBIIEE KOJIMYECTBO
YACOB I10 68

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» Xumusi, 8 kimacc/ I'abpuensu O.C., Octpoymos W.T'., Cnagkos C.A., AKnroHepHOE 00IIIeCTBO
«M3narenbcTBO «IIpocBemenne»
» Xumus, 9 kiacc/ T'adpuensa O.C., Ocrpoymo WU.I'., Cragkos C.A., AKIIHOHEPHOE

obmectBo «M3marenbcTBo «IIpocBemnieHue»

METOANYECKHUE MATEPHUAJIbBI JJISA YUUTEJIA

Xumus. 8-9 kir.: KoHTpoibHBIE B TPpOBepoUHbIe paboThl K yueOuuky O. C. ['abpuensHa
«Xumus. 9» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YurakoBa u jap. - M.: [Ipoda, 2010.
INabpuensn O. C., Amykosa A. B. Tetpans as 1a00paTOPHBIX ONBITOB U MIPAKTHYECKUX
pa6ot. 8 k1. K yuebnuky O. C. I'abpuensaa «Xumus. 8 xinace». M.: IIpoda, 2008.
INabpuensn O. C.. SAmykoBa A. B. Tetpans ams 1a00paTOPHBIX ONBITOB U MIPAKTHYECKUX
pa6ot. 9 k1. K yaebnuky O. C. I'abpuensaa «Xumus. 9 xinace». M.: IIpoda, 2008.
INabpuensH, O. C. Metonnyeckoe mocooue Xumus 8-9 kiacc

https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobiel461/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU

UHTEPHET

JIABOPATOPHBIE PABOTBI HTTPS://CONTENT.EDSOO.RU/LAB/SUBJECT/1/

BUJIEOYPOKU HTTPS://RESH.EDU.RU/
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