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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMuM Ha YPOBHE OCHOBHOT'O 0011ero 00pa30BaHus COCTaBIEHA
Ha OCHOBE TpeOOBaHMI K pe3yslbTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTelbHOU
MIPOrpaMMbl OCHOBHOTO o0uiero odpaszoBanus, npeacrtaBieHHsix B @PI'OC OO0, a
Tak’k€ Ha OCHOBe (enepanbHOW paboyed NporpaMMbl BOCHUTAHUS M C Y4ETOM
KOHLEMIMK MpenojaBaHusi ydyeOHOro mnpeamera «XuMus» B 00pa30BaTEIbHBIX
opranusanusax Poccuiickon @enepanuu.

[Iporpamma 1o Xxumuu Aa€T TpEACTaBICHUE O LENAX, OOIel cTpaTreruu
oOy4deHHMsl, BOCIUTAHUS U Pa3BUTHA 00yYalOUIMXCS CPEJCTBAMU YYEOHOro MpeIMeTa,
YCTaHABIMBAET 00s3aTeIbHOE  MPEJAMETHOE  COJepKaHHe, IMpeaycCMaTpuBaeT
pacrpeneneHue €ero o KijaccaM M CTPYKTYpUpPOBAaHHME MO paslieliaM U TeMaMm
OporpaMMbl 1O  XMMHHM, ONPEACISIET  KOJWYECTBEHHBIE UM KAaYECTBEHHBIC
XAPAKTEPUCTUKU COJIEPKAHUS, PEKOMEHIYEMYIO IIOCIEA0BATEIBHOCTD HW3YUYEHUS
XUMHH C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU y4eOHOTO
npolecca, BO3PACTHBIX OCOOEHHOCTEW OO0y4aroluXcs, OINpEAeNsieT BO3MOKHOCTHU
npeaMera Ui peanu3aluud  TpeOOBaHMM K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus, a TaK»Ke
TpeOOBaHUI K pe3ysibTaTaM OO0y4YeHUs] XUMHUH Ha YPOBHE IIeJIel M3ydeHHs mpeaMera
U OCHOBHBIX BHUJOB Y4YEOHO-IO3HABATEIbHON MAESATENBHOCTH O0O0YyYaroulerocs Io
OCBOEHHIO YUYEOHOI'O COJIEPKaHUSI.

3HaHUWE XWMHU CIYXHUT OCHOBOM miii (OPMHUPOBAHHUS MHUPOBO33PEHUS
00yy4arouierocsi, ero NpeCTaBIEHUN 0 MaTEpUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb
UrparoT GopMUpyeMble XUMHUEH MPeICTaBICHHs O B3aUMONPEBPAILEHUAX SHEPTUU U
00 DBOJIOIMHU BELIECTB B MPUPOAE, O MYyTIX PELIEHUs TIOOAIbHBIX MpodiIeM
YCTOWYMBOTO PA3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM, DYHEPreTUUYECKOW, NHUILECBOU U
HKOJIOTUYECKOM 6€30IacHOCTH, MPOOIEM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CHOCOOCTBYET peanu3alii BO3MOXHOCTEHN ISl CAMOPAa3BUTHS U (POPMUPOBAHUS
KYJIbTYpPbl IMYHOCTH, €€ 001Iei ¥ (PyHKIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHUE MBILUICHUS M TBOPYECKHX CIIOCOOHOCTEH
OOy4aroUuIuxcs, HaBBIKOB HMX  CaMOCTOSATENbHONM  y4eOHOW  JIeATEIbHOCTH,
HKCIIEPUMEHTANBHBIX M  HCCIIENOBAaTENbCKUX YMEHHI, HEOOXOAMMBIX Kak B
MOBCEITHEBHOM JKU3HHU, TaK U B MPOPECCUOHANTBHON 1eATeIbHOCTH;

3HaKOMUT €O CHeUu(pUKON HaydHOTO MBIIUICHUS, 3aK/IaJbIBA€T OCHOBBI
LIEJIOCTHOTO B3IVIs[a HA €IMHCTBO IIPUPOJBI M YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TaroM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOW IPAMOTHOCTH 00 y4YarOIINXCS;

croco0CcTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOLIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HaHMSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTMYECKOE
oOpa3oBaHre 00yJarONTXCS.

JlanHble HampaBieHHs B OOYYEHHH XUMHHU OOECHeUYMBAIOTCS Creunu(uKkon
colepkaHusi ~ y4eOHOro  mpeaMera,  KOTOPbIA  SIBIS€TCS  NEAaroru4yecku
aJanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKHM XMMHUHU Ha OIpPEAENIEHHOM 3Tare eé
pa3BHUTHSL.



Kypc xumum Ha ypoBHE OCHOBHOTIO OOIEro OO0pa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHE OOYYarOUIMMHUCS CHUCTEMbl TEPBOHAYAIBHBIX TOHSATUA XHMHUHU, OCHOB
HEOPraHUYECKOM XUMHUM W  HEKOTOPBIX  OTACNIBbHBIX 3HAYUMBIX  [OHATUM
OPraHUYECKOU XUMHUMU.

Crpyktypa cojaepKaHusl TpOrpaMMbl MO XUMHUHM CPOpPMHpPOBaHAa Ha OCHOBE
CUCTEMHOro mojxojaa K e€ wuzydeHuto. CoJiepaHue CKIIAJIBIBACTCSI U3 CUCTEMBbI
MOHSATUNA O XUMHUYECKOM DBJIEMEHTE M BEIIECTBE M CHUCTEMbI MOHATHI O XMMUYECKOU
peakiuu. OO0e O3TU  CUCTEMBI CTPYKTYpPHO OpPraHU30BaHbl 10 MPHUHIUITY
MOCJIEIOBATEILHOTO Pa3BUTHSI 3HAHUM HA OCHOBE TEOPETHUECKUX MPEJACTaBICHUM
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akoHa Jl. . MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUEHHUSI O CTPOCHUHU aTOMa U XUMHUUYECKOU CBA3H;

— IIpeACTaBICHUN 00 DJICKTPOIUTUUECKON JUCCOIUAIIMN BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHMUS  PACCMATPUBAIOTCS HA  OCHOBE  JIMIIUPUYECCKH
MOJIYYEHHBIX M OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS IOCJIEAOBATEIBLHO OT OJIHOTO
YPOBHS K JPYrOMY, BBITIOJNHSS (DYHKIIUUA OOBSICHEHUS U MPOTHO3UPOBAHUSI CBOWCTB,
CTPOCHHSI M BO3MOYKHOCTEH MPAKTHYECKOTO MPUMEHEHHUS U TONTYUYCHUS H3y4aeMbIX
BEIIECTB.

OcBoeHue  mporpaMMbl 10  XHUMHH  CHOCOOCTBYeT  (hOPMHUPOBAHHIO
IPEACTABICHUS O XUMHYECKON COCTABISIONIEH HAYYHON KapTUHBI MUpA B JIOTHUKE €€
CUCTEMHOW MPUPOJIbI, [IEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHHUIO M METOJaM
NO3HaHMs B HayKe. M3yueHne XuMHUH NPOUCXOAUT C MPUBJICUCHUEM 3HAHUW U3 paHee
U3YYEeHHBIX YU4eOHBIX npeameToB: «Okpysxatonuii Mup», «buosnorus. 5—7 kiaccel» u
«Du3uka. 7 Kjmaccy.

[Ipu u3y4eHUr XUMHHM TPOUCXOIUT (OPMHUPOBAHUE 3HAHUM OCHOB XHUMHYECKOMN
HAayKd Kak OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOW IESITeIIbHOCTH
YelioBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3agada y4eOHOTO
npeIMeTa COCTOUT B (POPMUPOBAHUM CHUCTEMbI XUMHUYECKUX 3HAHUN — Ba)KHEHIIMX
(akTOB, MOHATHH, 3aKOHOB U TEOPETHUUYECCKHUX IOJIOKEHHUM, TOCTYIMHBIX 0000IIEeHUN
MHPOBO33PEHYECKOTO XapaKTepa, sA3bIka HAYKH, B MPUOOIIEHNN K HAYYHBIM METOJaM
MO3HAHUSA TPU U3YYCHUHU BEIIECTB W XUMHUYECKUX peaKiuii, B (GOPMHUPOBAHUU U
Pa3BUTHH TO3HABATEIBHBIX YMEHUM U WX MPUMEHEHUU B YU€OHO-TIO3HABATEIHHON U
y4e0HO-HUCCIIeIOBATEILCKON  JICSITEIbBHOCTH, OCBOGHHU TMpaBui  0€30MacHOTO
oOpalieHus ¢ BEIIECTBAMHU B TTOBCETHEBHOM JKU3HM.

[Ipy w3yueHnn XWMHUHM Ha ypOBHE OCHOBHOTO 00IMIero oOpa3oBaHUS Ba)KHOE
3Ha4YeHUE MPUOOpETU TaKUe 1EeH, KaK:

— (dopmupoBaHWE WHTEIUICKTYyaJlbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K
CaMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEJIbHOMY MPUHSITUIO PEUICHUN,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM JKU3HU;

— HaIMpaBJICHHOCTh 00YYEHHUS Ha CUCTEMATUYECKOE MPUOOIIEHUE 00 yUaroINXCs
K CaMOCTOATEJIbHOW MO3HABATEIBHON JESTEIbHOCTH, HAYYHBIM METOJaM IO3HAHUS,
(GbOpMHUPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CLIOCOOHOCTEN K XMMUU;

— olecrnieyeHue ycCIOBHM, CIOCOOCTBYIONIUX MPHOOPETEHUIO OOYYarOIIMMUCS
OMbITa Pa3HOOOPA3HOW JEATENbHOCTH, IO3HAHUS W CaMOIO3HAHMUS, KIHOUYEBBIX



HABBIKOB (KJIIOUEBBIX KOMIIETEHIMM), HMMEIOLUUMX YHUBEpPCAJIbHOE 3HAUYEHHE s
Pa3IUYHBIX BUAOB JI€ATEIBbHOCTH;

— ¢opmupoBanue oOmel (PyHKIMOHAIBHOW W  €CTECTBEHHO-HAYy4YHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUN OOBSICHATH U OLIEHUBATH SIBJICHUS OKPYKAIOLIETO
MUpa, UCIOJIb3Ys 3HAHUS U ONBIT, MOJYYEHHBIEC MPU U3YUYEHUU XUMUH, TPUMEHITh UX
P peUIEHUU IpoOJIeM B MOBCEITHEBHOW KU3HU U TPYIOBOM JESTEIIbHOCTH;

— ¢opMHpOBaHUE Yy 00yUAIOUIUXCSI TYMAHUCTUYECKUX OTHOIICHHUM, TOHUMaHUs
LHEHHOCTH XUMHUYECKUX 3HAHUU [JIs BBIPAOOTKH HKOJIOTMYECKH LIEIecO00pa3Horo
MOBEACHUS B OBITY M TPYJOBOM JAESATEIBHOCTHU B IIEJISIX COXPAHEHUS CBOETO 3/10POBBS
Y OKpY Karouen MPpUPOTHON Cpebl;

— pa3BUTHE MOTHBAaUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO U
CaMOBOCIIMTAHHIO HA OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BbIOOPY NMpOG U U HAIPABJICHHOCTH AAJIbHEHUIEro 00y4YeHusl.

OO611ee YyuCiIo 4acoB, OTBEIEHHBIX ISl U3YYEHUS! XUMUU HA YPOBHE OCHOBHOTO
oO1rero 00pa3oBaHusi, COCTaBIsAET B § Kiacce — 68 yacoB (2 yaca B HE/IEIIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Ponbp X¥uMuu B KU3HU 4elloBEKa. XMMUSA B CHUCTEME HayK.
Tena wm BemectBa. PHU3MYECKHE CBOMCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HaHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnioco0slI paszjeneHust cMecen.

ATOMBI W MOJIEKYJIbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
3neMeHTOB. [IpocThie U ClIoXKHBIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumuueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAas aTOMHas Macca.
OTHOCUTENBHAs MOJIEKYIJISIpHAas Macca. MaccoBas 10 XMMHUYECKOrO AJIEMEHTA B
COEJIMHECHUMU.

KomnuectBo BemecTBa. Moib. MossipHas macca. B3auMocBsA3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BemlecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTMHEHMUIA.

DuU3NYECKUEe U XMMHUYECKUE SIBJICHUS. XUMUYECKasl peakuus U €€ MPU3HAKHU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knaccudukanms
XUMUYECKUX peakIuii (COeqUHEHNUs, Pa3JIOKCHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBwiaMu paboThl B JJaOOpaTOpUu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3yUYEHUE U OIMHUCAHUE
¢uznueckux CBOMCTB 0Opa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOIO/IeHHE
¢usnueckux (TUIaBI€HHE BOCKA, TasHUE JIbJla, pacTHpaHHUE caxapa B CTYIKeE,
KUIEHUE W KOHJEHCAlUs BOJIbl) U XUMHYECKHUX (TOPEHHUE CBEYM, MPOKAJIUBAHUE
MEHOM TPOBOJIOKH, B3aUMOICHCTBUE MeJla C KUCIIOTOM) sIBJICHUH, HAOII0AeHIE U
OMMCaHUE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peaklHil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
menu (1) mpu HarpeBanum, B3auMoaelcTBUE Kene3a ¢ pactBopoM coau meau (11),
U3Yy4YCHHE CIOCOOOB pa3/ieNieHus] CMECEH: C TOMOIIbI0 MarHuTa, (PUIBTPOBAHME,
BhIMIApUBAHUE, NTUCTUIULIMS, XpoMaTorpadus, MPOBEACHIUE OYUCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHUE W  ONHCAHUE  PEe3yJbTAaTOB  MPOBEACHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJENIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kuciopon — 3JI€MEHT U MPOCTOe
BemiecTBo. HaxoxkaeHue kucimopojna B mpupojie, (U3MUECKUE U XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrnocoObl
MOJIYYEHUs KHUCIOpoJa B Ja0Opatopuu H NOpOoMbIIUIEHHOCTH. Kpyrosoport
Kuciopozaa B mpupoje. O30H — autoTponHas MoAUGUKAIIHS KUCIOPOIa.

TemmoBoit 3P deKT XUMUYECKON peakIuu, TEPMOXMMHUYECKHUE ypPaBHECHHSI,
9K30- W DSHJOTEPMHUYECKHE pEAKUHMH. TOIUIMBO: yrojib M METAaH. 3arpsi3HEHUE
BO3/1yXa, yCUIIEHHE apHUKOBOTO 3¢ (eKra, pa3pylieHue 030HOBOTO CIIOsI.

Bomopon — nsnemMeHT m mpoctoe BemecTBO. Haxoxxaenue Bogopona B
npupojsie, (Gu3nyecKMe UM XUMUYECKUE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonydeHus. Kuciorsl u comnmu.



Momnsipabiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoMcTBa BOAbL. Boma kak pactBoputenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAcTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBas 10Jis BEIECTBA B pacTBOpPE. XMUMUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpuposie U B KU3HHU 4enoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUE MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranuueckux coenuHenuil. Oxcuabl. Kiaccuduxanuys
OKCUJIOB:  cosieoOpasyroiue (OCHOBHBIE, KHUCJOTHbIC, aM(OTEepHbIE) U
HecosneoOpaszyronue. Homenknatypa okcugoB. Pu3ndeckue U XUMUYECKHUE
CBOMCTBA OKCUJIOB. [lomyueHue OKCuaoB.

OcHoBanus. Knaccudpukauus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHus. HomeHknatypa ocHoBanuii. Du3nyeckue U XUMHYECKHE CBOMCTBA
ocHoBaHui. [losryuenrne oCHOBaHUM.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucior. dusudeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHoctu MetayuioB H. H. bekerosa.
ITony4yeHnue KucIor.

Conu. Homenknartypa coseil. @uzndeckrue U XMMUYECKUE CBOMCTBA COJICH.
[Tonydenue comen.

I'enetnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCMHEHUM.

Xumuueckuit IKcnepumenm:

Ka4EeCTBEHHOE OMPEACIICHUE COJICPKaHUsI KUCIOPOJia B BO3JyX€E, MOJIYUYCHHE,
coOupaHue, pacro3HaBaHWE U M3YyUYECHHE CBOMCTB KHUCIOpOAa, HaAONIOJCHHE
B3aUMOJECHCTBHUS BEIIECTB C KHUCIOPOJOM M YCJIOBUS BO3HUKHOBEHHS U
NpeKpaileHus ropeHus (mokapa), O3HaKOMJIEHHE C o00pa3laMud OKCHUIOB H
OMHMCAHWE HX CBOWCTB, MOJY4YEeHUE, COOMpAHHME, paAClO3HABAaHWE U H3yUYCHUE
CBOWMCTB BOJOpoJa (TopeHue), B3auMojeicTBue Bogopoaa ¢ okcuaom meau (I1)
(BO3MOKHO HCIOJIb30BaHUE BHUJAEOMATEPHUAJIOB), HAONIOJEHHE OOpPAa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIENOBaHHE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM pPAaCTBOPUMOCTBIO, IPUTOTOBIEHUE pPACTBOPOB C OINPEIEIEHHON
MAaCCOBOM JI0JIEW pacTBOPEHHOIO BEIIECTBA, B3AMMOJICMCTBHUE BOJIbBI C METAJJIAMU
(HaTpueM ©  KajgbluMeM) (BO3MOXXHO  MCIIOJIB30BAaHUE  BHUIECOMATEPHUATIOB),
UCCJIEIOBaHNE OOpa3IOB HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJIIOICHNE U3MEHEHHUsI OKPACKU WHIUKATOPOB B PacTBOpAxX KUCIIOT U MIEIOYEH,
u3ydeHue B3ammojeirictBus okcuma menu (I1) ¢ pactBopom cepHOW KHCIIOTHI,
KUCJIOT C METAJUIaMH, PEAKUUM{ HEUTpalIu3aluy, IOJy4YeHUE HEPACTBOPUMBIX
OCHOBaHMM, BBITECHEHUE OJIHOTO MeETajla JAPYTMM M3 PacTBOpPA COJIM, PELICHUE
AKCIIEpUMEHTAJIBHBIX 3a1ad 1o TeMe «BakHedlmue KIacChl HEOPraHHMYECKHUX
COEMHECHUI.

IHepuognuecknit 3axkoH u Ilepuoamyeckass cucremMa XUMHYECKHUX
iemenToB JI. WU. MenpeneeBa. CtpoeHne aTomMoB. XMMHYeCKasi CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MONBITKM KiIacCU(HUKAIUM XUMUYECKUX 3yeMeHTOB. lloHstue o
IPYINax CXOJHBIX DJIEMEHTOB (ILEJOYHBIE M IIETOYHO3EMEIbHBIE METAILIBI,
rajioreHbl, UHEPTHbIE T'a3bl). DIEMEHTbI, KOTOPbIE 00pa3yloT aM(POTEpHbIE OKCHUIbI
Y TUJPOKCUBI.

[Tepuonnuecknii 3akoH. [lepuoanueckas cucrema XUMUYECKUX JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuogHas W JiIMHHONEpHOAHAs  (OpMbI



[Tepunognueckoit cucrtembl xumMuueckux 3aemeHToB [[. M. Menneneesa. Ilepuoabt
u rpynnel. Ouzndeckuil CMBICI IOPSAAKOBOTO HOMEpPAa, HOMEPOB NEpuoia U
TPYIIIBI AJIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX saep. M3otonbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000J0YEeK aTroMOB NepBbIX 20 XUMHYECKHX  3JIEMEHTOB
ITepuonnueckon cucremsl [[. M. MenneneeBa. XapakTepuUCTUKAa XUMHUYECKOTO
3JIEMEHTA 10 €0 MOJIOKEHUIO B [lepnoanueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHMS pajuyca aTOMOB XHMHUYECKHX DJJIEMEHTOB,
METAIMYECKUX U HEMETAIUINYECKUX CBOMCTB MO IPYIIaM U NEPUOIAM.

3nauenue [leproguyeckoro 3akoHa u [leprognyeckoit CHCTEMBI XUMUYECKAX
JJIEMEHTOB Ul pa3BUTUA HaykKu W Ipaktuku. JI. M. MenneneeB — y4y€HbBIM U
IpaKJIaHVH.

Xumuueckast cBsi3b. KoBajeHTHas (mojsipHass M HEMOJISpHAs) CBSA3b.
DIEeKTPOOTPULATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHuss.  OKHCIHMTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKLHUU.
IIporniecchl OKUCAEHU U BOCCTAaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHe OO0pa3loB BEUIECTB METAUIOB W HEMETANIOB, B3aUMOJIEHCTBUE
TUAPOKCUAA LHWHKAa C pPAacTBOPAMHM KHCIOT U IIEJIOYEH, MPOBEJICHHE OIMBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIU
(ropeHue, peakliuu pa3aoKeHUs, COCTUHEHUS ).

Mesrcnpeomemmnbwie cea3u

Peanuzanusa MeXNpeaIMETHBIX CBA3€H NMpPU U3YYEHMH XUMHUHU B § Kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCIIOJIb30BaHWE KaK OOIHMX eCTeCTBEHHO--HaYYHBIX
NIOHATHUM, TaK U MOHATUHN, SBIIOLINUXCS CUCTEMHBIMU ISl OTACIBHBIX IIPEIMETOB
€CTECTBEHHO--HAY4YHOI'0 LIUKJIA.

OO01Me ecTecTBEHHO--HayuUHbIe MOHATHS: HAYyYHBIN (QakT, TUNOTE3a, TEOpHs,
3aKOH, aHaJu3, CHHTE3, KiIacCU(HKAIMI, TEPUOJUYHOCTh, HAOIIOJACHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusznka: Marepusi, aToOM, OJCKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHUI,
U30TOIIbl, PAaJMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUN 3apsj, BELIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, ra3, (U3NYECKUE BEIMYWHBI, €IMHUIIBI
U3MEPEHHUs, KOCMOC, IUTaHETHI, 3B€37bl, CONHIIE.

buonorus: dborocunres, apixanue, ouocdepa.

I'eorpadusi: armochepa, rumpochepa, MuHEpadbl, TOPHBIE TMOPOJIHI,
IIOJIE3HBIE UCKOIIAEMBIE, TOIINBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATEIIbHOM JIEATEIbHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBE MpaBUJIaMU M HOPMaMU MOBEJIEHUA M CHOCOOCTBYIOT IIpolieccam
CaMOTMO3HaHMs, CAMOPA3BUTHS U COLIMATU3AIMHI 00yYalOLIXCS.

JInuHOCTHBIE ~ pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAIUA U
paciIMpeHre onbITa AesTENbHOCTH HA €€ OCHOBE, B TOM YMCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS .

[IEHHOCTHOT'O OTHOIIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HaydyHOMY HAcJeAui0, TMOHMMaHUs 3HAYCHUS XUMHUUYECKOW HAayKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei o
NEPEOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTPONCTBE MUpa U OOIIECTBRA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKON, TBOPYECKOM W JIPYTUX  BUJAX
NESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM MAESTENbHOCTH MpU
BBIMIOJTHEHUU yY€OHBIX, I103HABATENIbHBIX 3aJ]]a4, BBIMOJIHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YeOHOU JeATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUE M TMOCTYNKH CBOMX TOBapuIIEd C MO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS

MHUPOBO33PEHUYECKHE TMPEACTABICHHUS O BEIIECTBE U XUMHUUYECKOW peaKkiluw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKW U COCTABIISIIOLIHE
OCHOBY JIJIsI TIOHUMAHUS CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOTHOMN CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MO03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAMWH, HEOOXOIUMBIC IJisi OOBSCHEHHS HaOI0IaeMbIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MH(POPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HAaBBIKOB CaMOCTOSATEIBHON paboThl ¢ YYEeOHBIMH TEKCTaMH, CIIPABOYHOM
JTUTEpPaTypor, JOCTYNHBIMA TEXHUYECKUMHU CPEACTBAMHU HH(POPMAILIMOHHBIX
TEXHOJIOTHU;

UHTEpeC K OOY4YeHHI0 M TO3HAHMIO, JIO003HATEIBLHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMOOOpa3OBaHUIO, IMPOEKTHOM U  HUCCIEAOBATEIBCKOM



NeATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIMpaBICHHOCTH U YPOBHsS OOy4YeHUS B
JaJIbHCUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KU3HHW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHHWE TMOCJEACTBUU U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJUMOCTU COOJIIOZIeHUs TMpaBwi O€30MacHOCTH TpU  OOpalleHHH ¢
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO npodeccuit u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3ysibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHCJE Ha
OCHOBE TNPUMEHEHMS TNPEJAMETHBIX 3HAHUM 1O XWUMHH, OCO3HAHHBIM BBIOOP
WHJUBUIYaJTbHON TPACKTOPUHU MPOJOJDKEHUST 00pa3oBaHus ¢ yU4ETOM JIMYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHOM MPpodheCCUOHAIIBHOM JeATeIbHOCTU U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATLCS B PO eCcCHoHaIbHOM Cpejie;

6) IK0JI0rH4eCcKOro BOCIUTAHHUS:

IKOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOIICHHE K TMPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS, IOHUMAaHHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMUYECKOMY 3/J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe ¢ BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOJCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIydaeMble MPU U3YYCHUH XUMUH, IS
peuieHns 3a/1a4, CBA3aHHbBIX C OKPYIKAIOUIENH IPUPOJHON CpeloH, 11 MOBBIIICHUS
YPOBHS  DKOJIOTMYECKOM  KYyIbTYpbl, OCO3HAHHsS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH UX pEelIeHUs MOCPEACTBOM METOJO0B XHMHH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAThCA UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOU U COLIMAJIbHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpeAMETHBIX pE3YJIbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMupoBaHUST MHUPOBO33pEHHUs OOIICHAYYHBIE TOHATHUA (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTe3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (OPMHPOBATH MPEICTABICHUE O IEJIOCTHOM
Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIE YUeOHbIE IeCTBUA (TO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, DPETYIATUBHBIC), KOTOpPBhIE OOecmeunBarOT (GopMupoBaHUe
TOTOBHOCTH K CaMOCTOSITEIbBHOMY TUIAHHPOBAHUIO M OCYIICCTBICHHIO y4eOHOU
NEeATEbHOCTH.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornueckue aAeiicTBU:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOEHUU
3HAaHUMN: PAaCKPhIBaTh CMBICI XUMHYECKUX MOHITHUH (BBIACISATH UX XapaKTEpHbIE



MPU3HAKU, YCTaHABIMBATh B3aMMOCBSI3b C APYTUMHU TMOHSTHUSAMH), HUCIOIb30BaTh
MOHATHUS JIsl OOBICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUN, BEIOMPATH OCHOBAHUS U
KpUTEpUH ISl KIACCUPUKAIMU XMMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
YCTaHABIIUBATh MPUUYUHHO-CIIECICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HU3Y4YECHUS,
CTPOUTH JIOTUUECKHUE PACCyX ACHUS (MHAYKTUBHbBIC, NEIYKTUBHBIC, 10 aHAJIIOTHUH),
JI€TIaTh BBIBOJbI U 3aKIIIOUECHUS;

yMEHUE TPUMEHSITh B TIpollecCe€ TO3HAHMUS TOHATUS (TIPEAMETHBIE W
MeTanpeIMETHbIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEeMbI€ B XUMUH,
peoOpa3oBBIBATH MIUPOKO MPUMEHSEMbIE B XUMUU MOJIEIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAaK (CUMBOJI DJJIEMEHTa), XUMH4YecKas ¢opMmysia U YypaBHCHHUE
XUMUYECKOU PEAKIMU — MPU PEIICHUH y4eOHO-TI0O3HABATEIbHBIX 3ajlau, ¢ y4ETOM
3TUX MOJEIBHBIX TPEACTABICHUN BBISBISATh U XapaKTEPHU30BaTh CYIIECTBEHHBIC
MPU3HAKK U3YYae€MbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XUMUUECKUX PEaKIUH,
BBISIBJIATH  OOIME  3aKOHOMEPHOCTH, TMPUYUHHO-CJICACTBEHHbIC CBSI3U U
MPOTUBOPEUHUS B U3yYaEMBbIX MPOIECCaX U SIBICHUSX.

Ba3oBble nccienoBaresbCcKue eiicTBUS:

YMEHHME HCIOJIb30BaTh IOCTABJIECHHBIE BOMPOCHl B KAUYE€CTBE HHCTPYMEHTA
MO3HAHMS, a TakKKe B KadeCTBE OCHOBBI Il (DOPMUPOBAHUS TUIOTE3BI TIO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKIACHUM;

npuoOpeTeHue OImbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH W TMPOBEICHUIO
YUYEHUYECKUX OKCIEPUMEHTOB, yMeHHe HaOIogaTh 3a XOJOM Ipolecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATh €ro Pe3yJbTaT, POopMyIUpOBaTH 00OOIEHUS U
BBIBOJBI 10 pE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIATh OTYET
0 MpoJieNTaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHPOPMAIIUIO
pPa3TUYHBIX BUAOB U (HOPM NPEICTABICHUS, MOJIYIaeMYI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4yHO-TIOMYJISIpHAST  JIUTEpATypa XUMHUYECKOTO COAEpP)KAHUS, CIPABOYHBIC
nocobusi, pecypcbl HMHTepHETa), KPUTUUYECKUA OIICHHUBATH NPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO WH(OpMAIIHIO;

yMEHHE TPUMEHSTh Pa3IMYHbIE METOJIBI U 3alpoChl MPHU MOUCKE U OTOOpE
uHMOpPMAIIMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOMMMBIX ISl BBITIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7a4 OMPEeIEHHOTO TUTIA, TPUOOPETEHNUE OTBITA B
0o0NacTH  MCTONB30BaHMS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O MCIIOJIb30BAHUS PA3TUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BBHIOMPATh ONTUMANBHYIO (hopMy TIpeacTaBiieHus nH)OpMAIuu u
WUTIOCTPUPOBATh pElIaeMble 3aJaud  HECJIOXKHBIMU CXEMaMH, JHarpaMMamu,
apyruMu popMamu rpaduKi U UX KOMOMHAIUSIMU;

YyMEHUE HCHOJb30BaTh M AaHaJU3MpOBaTh B Mpolecce ydyeOHOU H
MCCJIEIOBATEIBCKON ACATEIHPHOCTH MH(DOPMAIIUIO O BIMSHUU TPOMBIILICHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAOIIEH MPUPOJHOU
Cpenpbl.

KoMMyHuUKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA:



yMEHHUS 3aJaBaTh BOMpOChl (B XoA€ Auanora U (Wiau) AUCKYCCHUM) TIO
CylIeCTBY  oOcyxjgaeMod  Tembl, (QopMyaupoBaTh CBOM  IPEHJIOKEHUS
OTHOCHUTEJIBHO BBIMIOJHEHUSI TIPEAJIOKEHHOMN 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJYYEHHBIE  pe3yibTaThl  IMO3HABATEJIbHOM
NEATeIbHOCTH B YCTHBIX U THUCHMEHHBIX TEKCTax; JeJiaTh MPEe3eHTAIUI0
pPEe3yIbTATOB BBHITIOJIHEHUS XUMHUYECKOr0 SKCIEpPUMEHTa (J1a00paTOPHOIO OMbITa,
1a00paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MPOCKTA);

yMEHUS Yy4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABAaTEIBHOM U HCCIENOBATEIILCKOW  JIEATEIBHOCTH  MPU  PEIICHUU
BO3HUKAIOUIMX MpPOOJIeM Ha OCHOBE Yy4yé€Ta OOIIMX MHTEPECOB U COIIACOBAHMS
no3unuii (00CyXaeHUsI, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbID», KOOPAUHAIIUS
COBMECTHBIX JICHCTBUM, OIpeJeseHne KpUTEpUEeB IO OIIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryisiTuBHBIE YHUBEpPCAIbHbIE YUeOHbIEe 1eiCTBHS:

YMEHUE CaMOCTOSITEIILHO OMNPENeNATh I[N ACATEeIbHOCTH, IJIAaHUPOBATH,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U NPH HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO
JeSTENbHOCTD, BEIOMpATh Hanbosiee 3 (PEeKTUBHBIE CIIOCOOBI PEIICHHS YIEOHBIX U
MO3HABATEILHBIX 3aJlay, CaMOCTOSITEIbHO COCTaBIIATh WM KOPPEKTHUPOBATH
MPEIOKEHHBIA aJTOPUTM JICUCTBUN TIPU BBINIOJTHEHUU 3aJaHUNd ¢ Y4ETOM
MOJIYYEHUs HOBBIX 3HAHMU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKITUsX,
OLICHMBATh COOTBETCTBUE MOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON 1EIH, yMEHHE
UCIIOJIb30BaTh M AaHAJIM3UPOBATH KOHTEKCTHI, MIPE/JIaraéMble B yCIIOBUU 3aJJaHUH.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pE3yJNbTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
collep>KaHMsl, YCTAHOBJIEHHOIO JaHHOM (¢enepaiibHON pabdodeil mporpammoit,
BBIJICIISIFOT: OCBOCHHBIE OOYYAIONUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
NeHUCTBHM, crenupuUueckue g TPEeAMETHOM o0yacTh  «XHUMHS», BHJIBI
NESTENBbHOCTH TI0  TOJYYEHHI0O HOBOTO  3HAHUSA, €ro HMHTEepIpeTaIui,
peoOpPa3oBaHUIO U IPUMEHEHUIO B PA3IIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xoniy o0yuenus B 8 kiacce nmpeaMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

e pACKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX MOHSTUN: aTOM, MOJIEKYJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, CMECH
(omHOpPOHAS U HEOJHOPOHAS ), BAJIEHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U
MOJIEKYJISIpHAasi Macca, KOJMYECTBO BEILIECTBA, MOJb, MOJISIpHAas Macca,
MaccoBasi JIOJIsI XUMHYECKOTO DJIEMEHTA B COSAMHEHUH, MOJIIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBAHHUE, COJb, DJIEKTPOOTPULATEIbHOCTb, CTEIECHBb
OKHUCJICHHS, XUMUYECKasi PEeaKIus, KiIacCU(UKAIMSA DPEaAKIUH: peakiuu
COCMHEHUS, pEaKUUU PAa3JIOKEHUS, pPEaKUUU 3aMEUICHUs, peaKIuu
oOMeHa, PK30- ¥ SHIOTEPMUUYECKHUE PEAKIINH, TETUIOBON P(HEKT peakinu,
SAIpO aToMa, BJIEKTPOHHBIM CJIOH aToma, aTOMHasi OpOuTaj b, paauyc
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAs U HEMOJISIPHAS] KOBAJICHTHAs CBS3b,



WOHHAs CBS3b, MOH, KaTHOH, aHHOH, PacTBOp, MAaccoBas J0OJs BELIESCTBA
(Mpo1eHTHAs] KOHILIEHTpAIIKsl) B PaCTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHH U
MPUMEHSITh 3TH TIOHATHUS MPU ONMMCAHUM BEUIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUN;

OTPENIEeNIATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKHCIEHMsI  DJEMEHTOB B  OMHApHBIX  COCIUHCHUSX,
MIPUHAJICKHOCTh BEIIECTB K OIPEACIEHHOMY KJIACCy COCIMHEHUH IO
dbopmynaM, BHJ XHMHYECKOW CBsi3u (KOBaJICHTHasT W HOHHAs) B
HEOPraHWYECKUX COCJTUHECHUSAX;

packpbiBaTh cMmbici [lepuoguueckoro 3akona J[. WM. Menneneena:
J€MOHCTPUPOBATh IMOHUMAHHUE TMEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JJIEMEHTOB OT MX MOJ0XeHUs B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYE€HUsI, 3aKOHAa ABOTaIPO;

OMHUCBHIBATh U XapakTepu3oBaTh TabIuuHyr ¢opmy Ilepuonnueckoit
CUCTEMBbl XUMHMYECKMX OJJIEMEHTOB: pa3jinyaTh TMOHITUSA «TJIaBHAA
noarpynna (A-rpymnma)» u «modounas noarpymnmna (b-rpymnma)y, Mansie u
OoJIbIlIEe TIEPHOJBI, COOTHOCUTH OOO3HAUCHUs, KOTOPhIE HUMEIOTCS B
tabiuue «llepmonnueckass cucrtema xumudeckux osnemeHtoB J[. U.
MeHnneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsjl sapa, 001iee Yucio JIEKTPOHOB
Y pacIpeiesIeHUE UX MO AIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATH XUMUYECKHUE DJIEMEHTBI, HEOPraHMYECKUE BEIECTBa,
XUMUYECKUE peakuuH (MO0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, 1O TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKIas ONUMCAHUE ITPUMEPAMH MOJIEKYISPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIU;

IIPOTHO3UPOBATH CBOKWCTBA BEWIECTB B 3aBUCHMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH IPOTEKAaHHS XHMHUYECKUX IPEBpPALICHUN B
Pa3IUYHBIX YCIOBUAX;

BBIYUCIIAATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJSIPHYKO  MAaccChl
BEIIECTB, MACCOBYIO JIOJIO XHUMHUYECKOro JjeMeHTa 1o Qopmyre
COEIMHEHUS, MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKON PEaKIH;

OPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIBHONU AESTEIbHOCTU — aHaIu3
U CHHTE3, CpaBHCHHE, O00OOIICHUE, CHCTEeMaTH3aIMI0, KIacCU(PUKAIHIO,
BBISIBJICHUE TMPUYUHHO--CJIEACTBEHHBIX CBA3C€U — JJISI U3YUYEHUs] CBOMCTB
BCIIECTB M XHMHUYECKHX pPEAKIUW, €CTECTBEHHO-HAYYHBIE METOJbI
MO3HAHUS — HAOJIOJICHHE, W3MEPEHUE, MOJEIUPOBAHUE, SKCHEPUMEHT
(peanbHbIN U MBICJICHHBIN);



CIeIOBaTh  IIPaBWJIAM  TMOJB30BAHUA  XMMHUYECKOW  MOCYIOU U
nabopaTopHbIM 00OpYAOBaHUMEM, a TakXKe TNpaBuiIaM oOpalieHust ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSAMH TI0 BBIMOJTHCHUIO
7a00paTOPHBIX XUMHUUYECKUX OMBITOB MO TMOJYYEHUI0O U COOUPAHUIO
razoo0pa3HbIX BeHIeCTB (BOMOPOJa M KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0OJIEW pPaCTBOPEHHOIO BEIIECTBA,
IUTAHWUPOBaTh W TMPOBOJAWTH  XUMHYCCKHE  DKCIIEPUMEHTBHI  TIO
pacrio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT ¢ TOMOIIbIO UHIUKATOPOB
(makmyc, dheHondTaneut, METUIOPAHX U IPYTHE).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
Ne HanmeHoBaHMe pa3je/ioB U Komriectno acon DJIeKTpOHHbIe (L (POBbIE)
n/n TeM MPOrpaMmbl Bceero KonTpoisusie IpaxTideckne o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pazjean 1. IllepBonayanbHbie XUMHYeCKHE OHATHS
XuMus — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 5 bu6moteka [IOK
MPAKTUYECKOUN ACATETbHOCTH https://m.edso0.ru/7f41837c
gejoBeKa
12 BemectBa 1 xuMu4eckue 15 1 bu6moreka [IOK
peakuuu https://m.edso0.ru/7f41837¢
Wroro mo pazueny 20
Pa3znesn 2. BaxHelinue npeacTaBuTe/ M HEOPraHU4eCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
00 oxcuaax https://m.edsoo0.ru/7f41837c
29 Bopopoa.Ilonsarue o kucinorax 8 1 bu6moreka [IOK
U COJISIX https://m.edso0.ru/7f41837c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBAHMSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KIIACCHI 11 1 1 bubnuorexa [JOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckas cucrema xumnueckux 3jaemMenToB JI. U. MenaeneeBa. CTpoenne aToMoOB.
Xumuyeckas ¢Bsizb. OKHCIHTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

[Tepuoaudeckuii 3aKOH U
31 [lepuoanueckas cucrtema 7 bu6mmoreka [JOK
' XUMUYECKUX dneMeHToB J[. 1. https://m.edso0.ru/7f41837c
Mennene-esa. CTpoeHue aroma
3.2 XuMHudecKas CBS3b. 8 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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OKUCIUTEIBHO- https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIILHBIC peaKI_[I/II/I
bu6mmoreka [IOK
u
TOro 1o pasaeiy 15 https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
P
C3CPBHOC BpeMi 3 https://m.edsoo.ru/7f41837c
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoJsinuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
n/n Tema ypoka Bcero Kontpoampie | Ipaxruteckue H3yUYeHus odpa3oBaTejibHbIE
padoTsbI padoThI pecypebi
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 0 0 bubmmoreka [{OK
yenoBeka. Tena u BemecTa 04.09.2023 | https://m.edsoo.ru/ff0d210c
2 ITonsaTtue o MeToax MO3HAHUS B 1 0 0 bubmmoreka [{OK
XUMHH 06.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padorta Ne 1 «[IpaBuiia
3 paboTHI B TaOOPATOPUN U TIPUEMBI 1 0 1 bubmuorexa [JOK
oOparieHus ¢ 1ab0paTOpHBIM 11.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa u cMecu. CriocoObl 1 0 0 bubmuorexa [JOK
pa3aesieHusl cMecei 13.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2 Butmotexa LIOK
> «Pazzenenue cmecei (na npumepe 1 0 1 18.09.2023 |  https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TTOBAPCHHOW COJIH)» T T '
bu6mmoreka [JOK
6 ATOMBI M MOJICKYIIb! 1 0 0 20.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE JIEMEHTBI. 3HAKU 1 0 0 bubnmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK
8 Hpocreie i cnoxupie peiectsa 1 0 0 27.09.2023 | https://m.edsoo.ru/ff0d2a6c
bubmuoreka [JOK
J ATOMHO-MONCKYIAPHOE yueHHUE 1 0 0 02.10.2023 | https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. Butmiorexa [IOK
10 Xumnueckas popmyna. BanreHTHOCTB 1 0 0 04.10.2023 | https://m.edsoo.ru/ffod2eae
aTOMOB XMMHYECKUX AJIEMEHTOB T T '
11 OrtHocHTEeNnbHAS aTOMHAas Macca. 1 0 0 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
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OTHOCHTENbHASI MOJICKYJISIpHAS Macca 09.10.2023 |  https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
3JIeMEHTa B COCIMHCHUHT 11.10.2023 | https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moib. bubmmoreka [{OK
MoutsipHast Mmacca 16.10.2023 | https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUSI. bubmmoreka [{OK
XuUMHUYecKasi peaxius 18.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHs MPOTEKAHUS bubnuorexa [JOK
XUMUYECKUX PEaKIUui 23.10.2023 | https://m.edsoo.ru/ff0d3a16
16 3aKoH COXpaHEHUsI MaCcChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPaBHECHHUSI 25.10.2023 | https://m.edsoo.ru/ff0d3b88
B
| e B 10K
HHeeT P 06.11.2023 | https://m.edsoo.ru/ff0d5708
peaxiui
8 b ’ 08.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeInieHus, 0OMeHa)
M. B. JI — Y4EHBIN-
19 9H Hmsrﬁoi?:(;o}z%ogq GGIIJ{I;ZIH bubmorexa LIOK
1 AHCT: - 13.11.2023 | https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3allus 3HaHUM
20 KontponbHas padorta Nel o teme bubnuoreka [JOK
«BellecTBa U XUMUYECKUE PEAKIIHI 15.11.2023 | https://m.edsoo.ru/ff0d4290
| o on Coemm Busorsa 101
AYXa. poA 20.11.2023 | https://m.edsoo.ru/ff0d448e
mpoctoe BeniecTBo. O30H
| e x e ot Busmorsa 101
Pozia (peartt ’ 22.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 okcumax
| St momer oo Busorsa 101
' 27.11.2023 | https://m.edsoo.ru/ff0d497a
[IpumeHeHne KucIopoa
24 TennoBoii a3 ekt xumMuueckon bubnmoreka [JOK



https://m.edsoo.ru/ff0d323c
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peaKkiuu, MOHATHE O 29.11.2023 | https://m.edsoo.ru/ff0d4790
TEPMOXUMHUYECKOM ypaBHEHUH, 3K30- U
SHIOTEPMHUCCKUX PEAKITUIX
T .
s | s et o e BiGorsa 101
p Ayxa, 04.12.2023 | https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAILCHUS
Ilpa eckas padota Ne 3 o Teme
26 <<1PIOJK1;I:IJZHHK6 IS/III():O6I/III;21HI/IC KrII/ICJ:OII:)/IOI[a Bubmrorexa OK
. ’ 06.12.2023 | https://m.edsoo.ru/ff0d4ae2
W3YYCHHE e€r0 CBOMCTBY
27 Bonmopox — anemeHT u npocroe bubnuorexa [JOK
BemiecTBo. Haxosxienue B nmpupoie 11.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 du3nvecKkue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BoJiopona. [Ipumenenune Bogopoaa 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 IloHaTue o KUCIIOTaX U COJIIX Bubmiorexa LIOK
18.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOsI mory4eHust BOA0Opoaa B bubnuoreka [JOK
naboparopuu 20.12.2023 | https://m.edsoo.ru/ff0d4ddO
31| lonyenme n sobupamne somopona BuGorexa LIOK
y1 oup AOpOad, 25.12.2023 | https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY
30 MonspHsiii 00bEM ra3oB. 3aKOH bubnuoreka [JOK
ABoraapo 27.12.2023 | https://m.edsoo.ru/ff0d542¢e
33| nemeoron rass o ene momcommony BuGorexa LIOK
m My 10.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
34| ypasmonmo poasum v oonbre k082 BuGorexa LIOK
ypas DCAKIITH T 15.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 dOu3ndecKue U XUMHUYECKHIE CBOMCTBA bu6mmoreka [JOK
BOJIbI 17.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [ToHsTHE 00 bubnmuoreka [JOK
WHJIMKaTOpax 22.01.2024 | https://m.edsoo.ru/ff0d59e2
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Bopa xak pactBoputens. HacbllieHHubie

bubmuoreka [JOK

37 11 ACHACHITICHIBIC PaCTBOPDI- 24.01.2024 | https://m.eds00.ru/ff0d5b40
MaccoBasi J10Jis1 BEIIECTBA B PACTBOPE
[Ipaktuyeckas padora Ne 5 o reme
38 «IIpuroToBieHue pacTBOPOB C bubnuorexa [JOK
ompeIeIEHHO MacCOBOM J10JIeH 29.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponsnas pabora Ne2 no teme bubnuorexa [JOK
«Kucmopon. Bomopo. Bomay 31.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, Kiaccudukaus, bubnuorexa [JOK
HOMEHKJIaTypa 05.02.2024 | https://m.edsoo.ru/ff0d664e
H o
M ucrommix, ocHonmix n avdoreprix Bu6morerca LIOK
’ P 07.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cocTaB, Ki1accudukaus, bubnuoreka [IOK
HOMEHKJIaTypa 12.02.2024 | https://m.edsoo.ru/ff0d67ca
43 [Tonydyenne u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBAaHUU 14.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa 19.02.2024 | https://m.edsoo.ru/ff0dfee2
45 [Tosnydenne u XuMHUYECKHE CBONCTBA bubnuoreka [JOK
KHCIIOT 21.02.2024 | https://m.edsoo.ru/ffOdfee2
16 crocot nomecrin. xivmece Butmorexa LIOK
N ya ’ 26.02.2024 | https://m.edsoo.ru/00ad9474
CBOICTBa
[Ipaktuueckas padota Ne 6. Perenue
47 AKCIEPUMEHTAJIBHBIX 33/1a4 TI0 TEME bubnunoreka [JOK
«OCHOBHBIE KJIACChl HEOPraHUYECKUX 28.02.2024 | https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
48 I'enernueckas cBsA3b MEXAY KlaccaMu bubnuoreka [IOK
HEOPraHUYECKUX COCAMHEHUI 04.03.2024 | https://m.edsoo.ru/00ad9a50
49 O06o001IeHre U CUCTEMAaTHU3 A bubnuoreka [JOK
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3HAHUHI 06.03.2024 | https://m.edsoo.ru/00ad9ch2
K 60Ta Ne3
o | mmomaas pebors o3 o e Bmorea 10K
o p 11.03.2024 | https://m.edsoo.ru/00ad9ela
COE€AUHEHU I
Ile e 1o acc a
51| oot smomton, Homrme o BuGorexa LIOK
) 13.03.2024 | https://m.edsoo.ru/00ad9ffa
TpyNIax CXOJHBIX JIEMEHTOB
Ilepnonnueckuil 3aK0H U
52 Hegnoinqecxaz CHUCTEMA XUMUYECKUX bubmorexa [IOK
18.03.2024 | https://m.edsoo.ru/00ada52¢c
anemenToB J[. 1. Menaeneera
53 [Tepuoapl, TpymImbl, TOATPYIIIHI bubmmorexa LOK
’ ’ 20.03.2024 | https://m.edsoo.ru/00ada52¢c
54 Crtpoenne atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
snep. M3oToms 03.04.2024 | https://m.edsoo.ru/00ada342
C o
s | Smocme e obororer, o 0K
PHOZ 08.04.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA TI0 ero MOJ0KEHUIO B bubmuorexa [JOK
[Tepuonnueckoii cucreme /1. U. 10.04.2024 | https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproanyeckoro 3akoHa
57 JUIsl pa3BUTHS HayKu U nipaktuku. J[. W. bubnuoreka [IOK
MeneneeB — yu€HbIl, E€Aaror u 15.04.2024 | https://m.edsoo.ru/00ada96e
IrpaKJIaHUH
58 DIEeKTPOOTPULIATENILHOCTh ATOMOB bubnunoreka [JOK
XMMHUYECKHUX DJIIEMEHTOB 17.04.2024 | https://m.edsoo.ru/00adaab8
59 Honnag xumMudeckas CBs3b bubmiorexa HOK
22.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanenTHas nosnsipHas XuMu4eckas bubnuoreka [IOK
CBS3b 24.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HeNoJsipHasi XUMUYECKast bubnuoreka [IOK
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CBSI3b 29.04.2024 | https://m.edsoo.ru/00adaab9

bu6moreka [JOK
62 Creneny okucieHus 1 01.05.2024 https://m.edsocI)_.[ ru/00adae28

63 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakiuu 06.05.2024 | https://m.edsoo.ru/00adb076

64 OKHUCINTEIN U BOCCTAHOBUTEIN 1 Bubmaoreka LJOK
08.05.2024 | https://m.edsoo.ru/00adb076

55 | Copocrne s, Xotrscoss . BuGmorexa LIOK
CBA3by 13.05.2024 | https://m.edsoo.ru/00adb486

66 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
CHCTEMAaTU3allMs 3HAHUI 15.05.2024 | https://m.edsoo.ru/00adb33c

67 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
CHCTEMAaTU3alMs 3HAHUI 20.05.2024 | https://m.edsoo.ru/00ad9ch2

68 Pesepsubrit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
CUCTEMAaTH3aINA 3HAHUHI 22.05.2024 | https://m.edsoo.ru/ff0d61c6
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

Xumus. 8 knacce/Kysnenosa H.E., Turosa 1.M., I'apa H.H., O011ecTBO ¢ OrpaHu4eHHON OTBETCTBEHHOCTHIO
«U3narensckuit nentp BEHTAHA-I'PA®»; Aknmoneproe obmmectso «M3natenserBo [Ipocsenienue».

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

[IpumepHas pabouas mporpaMMa 0CHOBHOTO o01iero oopasosanus xumus (Mocksa 2021r.)
Yueonuk Xumus 8 kmacc H.E.Ky3uenosa, H.H. I'apa., .M. TutoBa 2016rox "BenTana - I'pad"
3anaunnk o xumun 8 kiracc H.E Ky3nenoga., A.H Jleskun 2018rox "Benrana - I'pad"

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Poccuiickas snekrponHas mkona, Yuu.py, POUI, Pery OI'D

XUMUS» U CAUT JUIsl yUIUTEIA « S Uy Ha ypOK XUMUW»

http://him.1september.ru Eaunas xomtexkuus LIOP: TIpenmeTras komnekiust «Xumus» http://school-
collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC IKCIIEPUMEHTBI: XUMHSI.

Komnexnust Poccniickoro o0mieo0pazoBaTenbHOTO IopTaa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii http://www

alhimik.ru Bcepoccutiickast onmumIuaia MIKOIbHUKOB 110 XMMHUU

http://www.chemistry.ru JlucranunoHHas OJIMMITHAA 10 XUMUH: TEJIEKOMMYHUKAITHOHHBIH
00pa3zoBaTebHBIN MTPOCKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucraniinoHHbIe 3BPUCTHUCCKUE OJIMMITHAIBI IO
XUMHH

http://www eidos.ru/olymp/chemistry 3anuMarebHass XUMHST

http://www 104.webstolica.ru Knaccudukarms XuMHYECKIX peaKIii

http://classchem.narod.ru KouTpen — Xumus 17151 Bcex: yueOHO-UHGOPMAIIMOHHBIH CaiT

http://www. nanometer.ru OHjIaiiH-CIIpaBOYHUK XUMHUYCCKHX 37eMeHToB WebElements
http://webelements.narod.ru ITomymnspHast OUOIHOTEKA XMMHYCCKHX 3JICMEHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbIC U CrIpaBOYHBIC MATEPUAIIBI [T0 XUMHUH

http://www. alhimikov. net Caiit Chemworld.Narod.Ru -Mup xumMuu

http://chemworld.narod.ru Caiit «BupTryanbHas XUMHYECKast IIIKOJIa»

http://maratakm.narod.ru Caiit «Mup XuUMHN»

http://chemistry. narod.ru XuMuK.py: caiiT 0 xuMuu

http://www.chemport.ru Xumudeckuii cepsep HimHelp.ru: yueOHbIe U clipaBOYHbIC MaTEPHAIIbI
http://www himhelp.ru Xumust: Marepuainst «Bukuneaium» — CBOOOIHOM SHIIUKIOTE NN
http://ru.wikipedia.org/wiki/Xumus Xumust Juis BceX: WUTIOCTPHUPOBAHHbIE MaTepUaIIbI 110 OOIIEH,
opraHuueckoit u Heopranudeckoi xumun http://school-sector.relarn.ru/nsm Xumus u sxusap — XXI Bek:
HAYYHO-TIOMYJISIPHBIH KYypHAI

http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com I1IkogpbHUKAaM O XUMHHU: CAT XUMHUYECKOTO(aKyIbTeTa
Antl'Y

http://www chem.asu.ru/abitur DnekTpoHHas OHOIMOTEKA 110 XUMUH U TEXHHUKE
http://rushim.ru/books/books.htm DnexTponnas OubMMoTEKa YIeOHBIX MAaTEPHATIOB TI0 XUMHHU Ha TIOpTaje
Chemnet

http://lwww.school2.kubannet.ru Dunuknoneaus «[Ipupona Hayku»: XuMus
http://elementy.ru/chemistry
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