MUHHUCTEPCTBO NPOCBEIIEHUS POCCUMCKOMN ®EJIEPALIMA
Muuncreperso obpasosanust 4 nayku Pecnybonukun bamkoprocran
AJIMHHHCTPAaUHs MYHHIHNAJBHOTO paiiona Meuyersiunckuii paiion Pecny0smku
bamxoprocran
Ounuaa MOBY aununeii Nel ¢. boabmeycrbuknnckoe COIL c.HosomyciiomoBo

PACCMOTPEHO COT'JIACOBAHO YTBEPXJIEHO
«Paccmorpeno» Ha 3acemanuu LLIIMO 3aMeCTHTeJIb aupekropa no YBP 3aseayrowuit ©MOBY nuueid Nel

Y4UTENEH €CTECTBEHHO- c. BonuueVCTbuKuHCKoe comx
MAaTeMaTHIECKOro LIMKJIa - Hy pE’IeBa C.L. :
/

Pykoeoautens = Axmeposa JL.A. OF "21" arycra 2023 r.

.“ru

4 T,

3HFaHIHI/IH AP.

153 /
Ilporokon Nel ot "21" aBrycra 2023 r. ' Hp[/]l(ag No36 0T"3()“ aBrycra 2023 r.

PABOYASA ITPOI'PAMMA
(ID 2505217)

yuyeOHoro npeamera «Xumus. ba3opblii ypoBeub»

MJist ody4yaromuxes 8 —9 kiraccon

CocraButens: 3uradmus A.P.,
YYIUTEND XUMHH

c.Hosomyciaromono 2023 r



IHHOACHUTEJBHAA 3AIINCKA

[IporpaMMa 1o XMMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0OOpa30BaHHS COCTaBJIeHA Ha OCHOBE
TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOW OOpa30BaTEIbHON IMPOTPAaMMBI OCHOBHOTO OOIIETO
obpazoBanusi, npeacrasieHHbx B ®I'OC OO0, a takxke Ha ocHOBe (enepanbHON paboyeil mporpaMMel
BOCIIUTAHMS M C YIETOM KOHIICTIIIMU TMPETNOJaBaHusl yueOHOro mpenMera «XuMHus» B 00pa30BaTEIbHBIX
opranmu3anusx Poccuiickoi @enepanum.

[IporpamMmMa no xumuu Ja€T MpecTaBiIeHHe O LEesIX, OOIIel cTpareruu 00y4eHus, BOCIIUTAHUS U
pa3BUTHUS OOYYAIOIIMXCS CPEICTBAMHU YUEOHOTO MpEAMETa, YCTaHABIUBAET 00s3aTeIbHOE MPEAMETHOE
CoJiepKaHue, MpeaycMaTpUBaeT paclpeielieHre ero Mo KiaccaMm U CTPYKTYpHUpOBaHHE MO pa3jiesiaM H
TeMaM MpOrpaMMbl MO XUMHH, ONpEIeNseT KOJIUYECTBEHHbIE M KaueCTBEHHbIE XapaKTEPUCTUKHU
COJIep>KaHusl, PEKOMEHAYEMYIO MOCIEI0BAaTEIbHOCTh M3YUEHUS XMUMHU C YYETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€U, JIOTUKH Y4e€OHOTO MpOIecca, BO3PACTHBIX OCOOCHHOCTEH 00ydJaroImmxcs,
OTpeieIisieT BO3MOKHOCTH TpeaMeTa i pealu3anud TpeOOBaHUN K pe3yIbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHON TPOrpaMMbl Ha YPOBHE OCHOBHOIO OOIIEro oO0pa3oBaHUs, a TakKe TpPeOOBaHUU K
pe3ynbrataM OOyueHHUsT XMMHHM Ha YpOBHE IleJield WM3Y4YeHMsI MpeAMeTa U OCHOBHBIX BHJIOB Y4eOHO-
MO03HABATEIBHOM JESATETLHOCTH 00YUaIOIIErocs 0 OCBOCHUIO YUEOHOTO COIEePKAHMS.

3HaHWE XUMHUHU CIY’)KUT OCHOBOH miisi (DOPMHUPOBAHHS MHPOBO33PEHHS OOYy4alOMIerocs, €ro
MPE/ICTaBJICHU O MaTepHallbHOM EIMHCTBE MHpA, BaXHYIO pPOJIb HUIparoT (GopmupyeMmble XUMHEH
MIPE/ICTAaBJICHHS O B3aMMOIIPEBPALLICHUSIX SHEPTUU U 00 SBOJIOIMYU BEIIECTB B IPUPOJE, O MYTAX PEILICHUS
r7100abHBIX MPOOJIEeM yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOW, YHEPreTHUECKON, MHUILEBON U
HKOJIOTHYECKOM 0€30MacHOCTH, POOIIEM 31paBOOXPAHEHUSI.

N3zyuenune xumuu:

CHOCOOCTBYET pealu3allud BO3MOXKHOCTEH MJisi CaMOpa3BUTHUS U (OPMHUPOBAHUSA KYJIBTYPHI
JUYHOCTH, €€ 001mel 1 QyHKIIMOHAILHON TPaMOTHOCTH;

BHOCHT BKJIJ B ((OPMUPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaromxcsi, HABBIKOB
WX CaMOCTOSITEIbHOW Y4eOHOUH MesATENbHOCTH, SKCIEPHUMEHTAIBHBIX M HUCCIIEOBATEILCKUX YMEHUH,
HEO0OXOIMMBIX KaK B IOBCEIHEBHOM KU3HU, TaK U B TPO(HECCHOHATILHOM IeSTEIbHOCTH;

3HAKOMUT CO CIenu(UKON HAYyYHOrO MBIIIJICHHS, 3aKIabIBa€T OCHOBBI IIEJIOCTHOTO B3IJIsSAa Ha
€IMHCTBO TIPUPOJLI U YEIOBEKa, SBISETCS OTBETCTBEHHBIM STarioM B ()OPMUPOBAHHH ECTECTBEHHO--
HAyYHOUW IPAaMOTHOCTH O0yUaIOLITUXCS;

croco0cTByeT (HOPMHUPOBAHHUIO LIEHHOCTHOIO OTHOLIEHHS] K €CTECTBEHHO--HAyYHBIM 3HAHUSM, K
MPHUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa3oBaHue 00yJaroIUXCsl.

JlaHHbIEe HATpaBlIeHUS B OOYyYEHUH XMMHUU OOECIIEUUBAIOTCS CIEU(UKON comepikaHus y4eOHOTO
MpeIMeTa, KOTOPBIH SBIISETCS MEeNaroruyecku afanTHPOBAaHHBIM OTpakeHHEeM 0a30BOM HAyKHM XMMHH Ha
OIPENICIIEHHOM 3TaIle €€ pa3BUTHA.

Kypc xumuum Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHHs OpPHUEHTUPOBAH HAa OCBOEHUE
OOy4JaloOIMMHUCS. CHCTEMbl TEPBOHAYAIBHBIX TMOHSATHH XUMHH, OCHOB HEOPraHMYECKOH XUMUU H
HEKOTOPBIX OTJEIIbHBIX 3HAYUMBIX TIOHATUH OPTaHUYECKON XUMUH.

CtpyKkTypa coaepkaHusi MporpaMMbl 10 XUMHUHM chOPMHUPOBAHA HA OCHOBE CUCTEMHOTO MOJIX0/a K
e€ uzyuenuro. CozmeprkaHue CKJIabIBaCTCA U3 CUCTEMBI MOHATUN O XMMHYECKOM 3JIEMEHTE U BEIIECTBE U
CUCTEMBI MOHATUI 0 XUMHUYECKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTraHU30BaHBI 0 TPUHITUITY
MOCIIEI0BATEIHHOTO PA3BUTHS 3HAHUN Ha OCHOBE TEOPETUUECKUX MPEICTABICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHHU;

— YYEHHsI O CTPOCHHH aToMa U XMMHUYECKOHN CBSI3H;



— MpeJCTaBIeHUH 00 3NEKTPOTUTHUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaAHUS PACCMATPHUBAIOTCS HA OCHOBE SMITMPUYECKH TOTYYEHHBIX U OCMBICIICHHBIX
(hakToB, Pa3BUBAIOTCSA MMOCIECIOBATEILHO OT OJTHOTO YPOBHS K IPYTOMY, BBITTONHSIS (YHKITUH OOBSICHCHHS
U MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHMSI M BO3MOKHOCTEM MPAKTUYECKOTO MPUMEHEHUS U TMOIY4YECHHUS
M3Y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHH CHOCOOCTBYET (POPMHPOBAHUIO MPEACTABICHUS O XUMUYECKOU
COCTABJISIIOLIEH HAy4YHON KAPTUHBI MUpPA B JIOTMKE €€ CUCTEMHON IPUPOABI, HIEHHOCTHOIO OTHOLICHUS K
HAyYHOMY 3HAHUIO ¥ METOJIaM MMO3HAHUS B HayKe. M3yueHne XUMUH TPOUCXOIUT C MPUBJICUCHUEM 3HAHHIMA
13 paHee U3YYCHHBIX YUCOHBIX MpeaMeToB: «OKpyKaomui Mup», «buomorus. 5—7 kinaccel» u «Du3uka.
7 Kmacce».

[Tpu u3yueHNH XMMHUU TIPOUCXOUT (POPMUPOBAHHME 3HAHUI OCHOB XMMHUYECKONM HAyKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON IEATENBHOCTH Y€IOBEKAa U KaK OJHOTO0 U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpBI. 3a/1a4a yueOHOro MpeaMeTa COCTOUT B (DOPMHUPOBAHUH CUCTEMbI XUMHUYECKHUX 3HAHUM
— BaXHEUMUX (PAKTOB, MOHATHN, 3aKOHOB U TEOPETUUYCCKUX ITOJOKEHUU, TOCTYIMHBIX 000OIICHUI
MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B MPUOOIICHHMH K HAYYHBIM METOJaM TO3HAHHS MPH
M3YYCHHUH BEUIECTB U XUMHUUYECKUX peakluid, B JOPMUPOBAHUH U PA3BUTUU IMO3HABATEIHHBIX YMEHUHN U UX
MIPUMEHEHUU B Y4eOHO-TI03HAaBATEIbHONU U YUeOHO-HCCIIEeI0OBATENbCKON AeSITEIbHOCTH, OCBOCHUH MPaBUII
0e30macHOTo OOpaIeHHs C BEIIECTBAMH B ITOBCETHEBHOM KU3HH.

[Tpu M3yyeHNH XMMHUU HAa YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHMs BaXKHOE 3HaUCHHE MPUOOpenu
TaKue [eH, KaK:

— (GOpMHPOBaHHE HWHTEIJIEKTYaJIbHO PpPa3BUTONW JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHSTHUIO DELIEHUH, CIOCOOHOW anamTUpoBaThCsi K OBICTPO
MEHSOIIUMCS YCIIOBHSIM JKU3HH;

— HaNpaBJIEHHOCTh 00yUEHHs Ha CHCTEMAaTHYeCKOe MPUOOIIEHNE 00YyJaIOINXCS K CAaMOCTOSTEIbHOM
MO3HABATEIHHOMN JIEATETHPHOCTH, HAYYHBIM METOJIaM TO3HaHWUs, ((OPMUPYIOIIUM MOTHUBALIUIO U Pa3BUTHE
CIIOCOOHOCTEN K XUMUM;

— o0ecTieueHNEe YCIIOBUM, CTIOCOOCTBYIOITUX TPHOOPETEHUIO 00 YJAIOIIIMMHUCS OIBITa Pa3HOOOpa3HOM
NeSTebHOCTH, TO3HAHUS U CaMOTIO3HAHMSI, KIIFOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHITUI), UMEIOIIUX
YHHUBEPCATHHOE 3HAYCHHE JIUIsI PA3TUYHBIX BHIOB ICATEIHHOCTH;

— ¢opmupoBanue oOmiel (yHKIIMOHATBFHON U €CTECTBEHHO-HAYYHON TIPaMOTHOCTH, B TOM YHCIIC
YMEHHH OOBSCHATH U OLIEHUBATH SIBICHUS OKPYXKAIOUIET0 MUPA, UCIIOJIb3Ys 3HAHUS U OIIBIT, MOJTyYeHHbIE
IpU W3YYEHUU XHUMHUH, NMPUMEHSATh UX MpPH PELIEHUU MpoOJeM B MOBCEIHEBHOW XKU3HU U TPYIOBOM
NesTeIbHOCTH;

— (¢dopMupoBanre y OOYYarOMIMXCS TYMaHUCTHYECKMX OTHOILICHWH, MOHUMAHUS I[[EHHOCTU
XUMHYECKUX 3HaHUM 1Ji1 BBIPAOOTKU 3KOJIOTHYECKH 1e1eco00pa3HOro MoBeleHus B ObITY U TPYIOBOM
JEeSITeIbHOCTH B LIETISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYKAIOLIEH MPUPOTHON Cpeibl;

— pa3BUTHE MOTHBALUU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO W CaMOBOCIHMTAHHUIO Ha
OCHOBE YCBOGHHS OOIIEYETIOBEYECKMX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HpOQuis U
HAMPaBIEHHOCTH JAIBHEUIIETO 00yUYSHUS.

OOmiee 4YHMCIO YacoB, OTBEACHHBIX I H3Y4YeHHs] XMMHHM Ha YPOBHE OCHOBHOTO OOIIETo
oOpasoBanus, coctabisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68 gacos (2
yaca B HEJICNIIO).



COJEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHaYa/IbHbIE XMMHUYECKHE TOHATHSA

[Ipeamer xumuu. Ponb XUMHUM B KM3HM 4elOBeKa. XHMMHs B CUCTEME HayK. Tena M BEIIECTBA.
@usnueckue CBOWCTBA BEIIECTB. ArperaTtHoe cocTossHME BemiecTB. [loHATHE O MeTonax MO3HaHus B
xumun. Yucrteie BemecTBa u cMecu. CriocoObl pa3ielieHus] CMece.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIeMEHTbl. CHMBOJIBI XMMUYECKHUX 3JIEeMEHTOB. lIpocThie u
CJIOXKHBIE BEIIeCTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckas popmyia. BaneHTHOCTh aTOMOB XUMUYECKUX AJIEMEHTOB. 3aKOH MTOCTOSIHCTBA COCTaBa
BemiectB. OTHoOcuTenbHass aTomHass Macca. OTHOCHUTENbHAsE MOJIEKYyJsipHass macca. MaccoBasi 1o
XUMHUYECKOTO JIEMEHTa B COCIMHEHHH.

KonnuectBo BemecrBa. Monbs. MonsipHas macca. B3auMOCBS3b KOJIMYECTBA, MAacChl U YHUCIA
CTPYKTYPHBIX €IMHHUII BeulecTBa. Pacu€Tsl o hpopmynam XuMUYECKUX COETUHEHUH.

Ou3nYecKue U XUMUYECKUE SIBICHUSA. XMUMHUECKasl peaklysi U €€ NpU3HAKU. 3aKOH COXPaHEHMUs
Macchl BENIECTB. XUMHUYECKHEe ypaBHEeHHs. Knaccudukaius XUMHUYECKUX peakiuil (CoequHeHus,
pasnoKeHUs, 3aMeIEeHUs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HaKOMCTBO C XMMHUYECKOI NOCy10M, mpaBUiIaMu paboThI B 1abopaTopuu U npuéMamu oOpalieHus
c nabopaTopHbIM 00OOpyIOBaHMEM, H3Y4Y€HHE U ONUCaHHe (UIUYECKUX CBOMCTB 00pasloB
HEOpPraHMYECKUX BELIECTB, HabmoaeHNe (hru3nuecKux (T1aBieHUE BOCKA, TasHUE Jib/la, pacCTUpaHUE caxapa
B CTYIIKE, KHAIEHHE M KOHIEHCAlUs BOJbI) U XMMHYECKUX (TOpPEHHE CBEYM, MPOKAIMBAHUE MEAHOU
MIPOBOJIOKH, B3aMMOJEHCTBHE MeNla C KHUCJIOTOW) SIBICHUWM, HAONIOJCHWE U OINHCaHUE TPU3HAKOB
MPOTEKAHU XUMUYECKUX pEaKIMil (pa3ioKeHue caxapa, B3auMOJEHCTBUE CEPHOM KHUCIIOTHI C XJIOPUIOM
Oapusi, paznoxxkenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aUMOJCHCTBHUE JKeJie3a C PAaCTBOPOM COJIH
menu (II), n3yuenue crnocoOOB paszieeHus CMECEH: ¢ TOMOIIbIO MarHuTa, GUILTPOBAHKE, BHIMIAPUBAHMUE,
TUCTHIUISIMS, Xpomarorpadus, NPOBEICHHE OYMCTKH TOBAPEHHOW CONM, HAONIOJACHHE W ONMUCAHHE
pe3yabTAaTOB MPOBEJECHUS ONbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3/JaHHE MOJenei
MOJIEKYJ (IIapOCTEP/KHEBBIX ).

Ba:xuHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cmech razoB. CoctaB Bo3nyxa. Kucnopoa — aneMeHT u npoctoe BemiecTBo. Haxoxaenue
KHCIIOpOJia B IpUpoJie, GU3MUECKHE U XUMHYECKHe cBoMCTBa (peakiuu ropenus). Okcunsl. [IpumeHenue
kucinopona. CrocoObl TOMydyeHHUs KHCIOpoAa B J1abopaTopuu U MpoMbliieHHocTH. Kpyrosopor
Kucinopoa B mpupoe. O30H — alIoTporHas Moau(UKaIus KUCIOpoaa.

TernnoBoit 3 PekT XMMUUECKOI peaklinu, TEPMOXUMHUYECKUE YPABHEHHUS, IK30- U SHIOTEPMHUYECKHUE
peakiuu. TOMIMBO: YTob U METaH. 3arps3HEHHUE BO3/IyXa, yCUIICHUE MapHUKOBOTO ¢ (deKTa, pa3pymnieHue
030HOBOTO CJIOSI.

Bogopon — snemeHT M mpocTtoe BemiecTBO. HaxoxkneHue Bogopona B mpupone, pusmueckue u
XUMHYECKHE CBOIMCTBA, IPUMEHEHHE, CIIOCOOBI Tomy4deHusi. KucinoTsr u comm.

MossipHblii 00bEM ra30B. PacyéTbl 1o XUMHYECKUM YpaBHEHUSIM.

®dusnyeckue cBorcTBa BoJbl. Bosa kak pactBoputens. PactBopsl. HackllieHHbIE M HEHACKIILIEHHBIE
pactBOpbl. PacTBOpUMOCTH BEIECTB B BoJie. MaccoBas J10J1sl BEIIECTBA B pacTBOpPE. XMMUUYECKHE CBOMCTBA
BoAbl. OcHOBaHus. Ponb pacTBOpoB B mpupoje M B KU3HHU 4deloBeKka. KpyroBopoT BOAbl B IPHUPOJE.
3arpsi3HeHuEe TPUPOAHBIX BoA. OXpaHa M OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanmss  Heopranmueckmx  coenmmHeHuid.  Oxcunbl.  Knaccudukanuss — oKCHIOB:
cojseo0pasyrolire (0OCHOBHbIE, KUCIOTHBIE, aM(OTepHbIe) U HecoseoOpasytonie. HoMeHkaTypa OKCHIOB.
PuU3NYECKUE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonyueHnue okcuios.



OcnHoBanus. Knaccudukamus ocHoBaHUH: METOYM W HEpaCTBOpUMBIC ocHOBaHWsA. HoMeHKkmaTtypa
ocHOBaHUH. DU3NYECKHE U XMMUYECKHE CBOMCTBA OCHOBAaHUM. [loydeHne OCHOBaHMIA.

Kucnorsl. Knaccudukanus kucinor. Homenknarypa kucinor. @U3nuecKue 1 XMMUYECKHE CBOHCTBA
kuciaot. Pan aktuBHoctr metaiuioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenkiarypa coseil. @u3ndeckue 1 XMMUYECKHE CBOMCTBA colieil. [lomyuenne comnen.

I'enernueckas cBA3b MEXKAY KjlacCaMH HEOPraHUYECKUX COEINHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpe/eJIeHue COJEp)KaHUsd KHUCIOpoJa B BO3JyXe, IOIy4YeHHe, coOHupaHue,
pacro3HaBaHHe U U3y4YeHUE CBOMCTB KUCIOPO/a, HabIt0IeHnEe B3aUMO/IEHCTBHUS BEIIECTB C KUCIOPOJIOM U
YCIIOBHSI BO3HUKHOBEHHUSI M MpPEKpAIlleHUs] ropeHus (Toxkapa), 03HaKOMJICHHE ¢ o0pa3namMu OKCHIIOB U
OIMCaHME X CBOMCTB, OJIY4YEeHUE, COOMpaHUE, paclio3HaBaHKUE U U3y4EHHE CBOWCTB BOAOPOAa (TopeHue),
B3aumojieictBue Boaopona ¢ okcuaoM wmeau (II) (BO3MOXXHO MCIONIB30BaHUE BHUACOMATEPUATIOB),
Ha0moieHue 00paslloB BEIIECTB KOJWYECTBOM | MOJb, HCCIIEIOBAaHWE OCOOCHHOCTEH pPACTBOPCHHUS
BEILECTB C PA3IU4YHOU PaCTBOPUMOCTBIO, IIPUTOTOBIECHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM JOJIEH
pacTBOPEHHOIO BEILIECTBA, B3aUMOACHCTBHE BOJBI C METAJIaMH (HATPUEM M KajiblMeM) (BO3MOXKHO
MCIOJIb30BaHNE BUECOMATEPHUANIOB), HCCIEIOBAaHUE OOpPa3I0B HEOPraHMYECKUX BEUIECTB pa3IUYHBIX
KJIACCOB, HAOJII0JIEHNE M3MEHEHHUs OKPAacKd MHAMKATOPOB B PAacTBOpax KHUCIOT M IIEN0Yel, W3ydeHHe
B3auMojeiicTBus okcuaa meau (II) ¢ pacTBOpoM cepHON KHCIOTHI, KHUCIOT C METalllaMH, pPEaKLMM
HEUTpaIu3aluy, IOJYyYEHUE HEPACTBOPUMBIX OCHOBAHHUI, BBITECHEHHE OJHOTO MeETaylja IPYIMM U3
pacTBopa COJM, PEIIEHUE SKCIEPUMEHTANBHBIX 3a7ad Mo TeMe «BakHeilne Kiiacchl HEOPraHMYECKUX
COEITUHEHU ».

Ilepuoanueckuit 3axkoH u Ilepmoamyeckass cucreMa XxXumMH4yeckux »i3jaemenros JI. H.
Menpeneesa. Crpoenue aTtoMoB. Xumuuyeckasi cBfi3b. OKHCINTEJIBbHO-BOCCTAHOBHTEJIbHBIE
peakuun

[lepBble TOMBITKK KiIacCU(PUKAMU XUMUYECKMX dyieMeHTOB. [loHsATHE O Trpynmax CXOIHBIX
3JIEMEHTOB (IIEJIOYHBIE U HIEIOYHO3EMEIBHBIE METAJUIbI, FAJIOTE€HbI, UHEPTHBIE Ia3bl). DIIEMEHTBI, KOTOPBIE
00pa3yroT aM(pOTEPHBIE OKCHJIBI U THAPOKCHUIBI.

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumuueckux snemeHtoB [[. 1. Menneneesa.
Kopotkonepuonnas u jmHHONEpHoAHas Gopmbl [leprnonuueckold cHCTEMbl XUMHUYECKUX 3JIeMEeHTOB [l
N. Menneneea. [lepuonbl u rpynmnbl. GU3ndeckuii CMbICT MOPSAKOBOIO HOMEpPA, HOMEPOB IEpUoJa U
TPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3ortonbl. OnekTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
00oouek atoMoB TepBbIX 20 XuMUYEeCKUX eMeHToB [lepuommyeckoit cuctemsr J[. 1. Menneneena.
XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTa MO ero mnoJjioxkeHuto B Ilepmoamueckoun cucreme [, .
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHMS paJuyca aTOMOB XUMHYECKHX JJIEMEHTOB, METAINIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIAM U IIEpUOAAM.

3nauenue Ilepuomuueckoro 3akoHa W Ileproanyeckoil CHUCTEMBI XMMHYECKHUX JJIEMEHTOB IS
pa3BuTus Hayku U npaktuku. Jl. . MenzaeneeB — yu€HbIN U TpakIaHNH.

Xumnueckasi cBsi3b. KoBaneHTHas (MOJsipHAsE U HEMOJSPHas) CBSA3b. DJIEKTPOOTPULATEIHHOCTD
XUMHUYECKHX AIEMEHTOB. VIOHHas CBS3b.

Crenenb oxucieHus. OKHUCIUTENBHO--BOCCTAHOBUTENbHBIE peakuuu. [Ipomeccsl OkucieHus u
BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3y4YeHue oOpa3loB BEIIECTB METAUIOB M HEMETAJIOB, B3aMMOJCHCTBUE THAPOKCHIA LUHKA C
pacTBOpaMM KHCIOT M ILIEJIOYEH, MPOBEACHHUE OIBITOB, WIUIIOCTPUPYIOLIMX IMPUMEPBl OKHCIUTEIbHO-
BOCCTAaHOBUTENbHBIX peaklnil (TOpeHUE, peaKkLiUU Pa3JI0KEHUsI, COETUHEHUS).

Mesicnpeomemmuoie ceasu



Peanusarust MeXIpeaAMETHBIX CBS3€d MPU M3YYEHUM XMMHUU B § KJIacce OCYIIECTBISIETCA 4Yepe3
UCTOJIb30BaHUE KaK OOIINX €CTECTBEHHO--HAYYHBIX OHATHUH, TaK U MOHATHHA, SBISIOIIUXCS CUCTEMHBIMU
IUIS OTZAEIbHBIX PEIMETOB ECTECTBEHHO--HAY4YHOT'O IIUKJIA.

OO11ue ecTecTBEHHO--HAyYHbIE TIOHATHS: HayYHBIH (haKT, TUIIOTE3a, TEOpUs, 3aKOH, aHAJIU3, CHHTE3,
KJaccupuKanus, NepUOAUYHOCTb, HAONIOEHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, U3MEpPEHHE, MOJEIb,
SIBJICHUE.

®dusuka: MaTepusi, aTOM, NIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOMbI, paAUOAKTUBHOCTD,
MOJIEKYJa, SJEKTPUYECKUN 3aps], BEIIEeCTBO, Telo, 00BEM, arperarHoe COCTOSIHME BeIlecTBa, TIas,
¢bu3nyeckre BeIMUNHBI, EAMHUIIBI H3MEPEHUsI, KOCMOC, TUTaHEeThl, 3BE3/b1, COHIIE.

buonorus: porocunres, qeixanue, ouocdepa.

I'eorpadus: armocdepa, rumpocdepa, MUHEpaNbl, TOPHbIE MOPOJIbI, IOJIE3HBIE HCKOIMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTtBo M XUMHYeCKasi peaKIusi

Ilepnonnueckuit 3akoH. Ilepuonnueckass cucrema xumuueckux snemeHtoB [[. M. Menneneesa.
CrpoeHue atroMoB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOMCTB XMMHMYECKUX D3JIEMEHTOB NEPBBIX TPEX
MIEPUOJIOB, KalMs, KajdblUd M HMX COCOUHEHWH B COOTBETCTBUM C IIOJIOXKEHUEM DJJEMEHTOB B
Ileproauueckoii CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUJIbI XMMHUYECKON CBS3U. THIBI KPUCTAUNIMYECKUX PELIETOK, 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT TUIA KPUCTATUTMYECKOW PEIIETKU U BUIa XUMUYECKOU CBSI3H.

Krnaccudukanus u HOMEHKIaTypa HEOPraHMYECKHX BEIIeCTB. XMMHYECKHE CBOICTBA BEILECTB,
OTHOCSIIIMXCS K PA3JIMYHBIM KJIacCaM HEOPraHUYECKUX COEAMHEHHNM, TEHETUUECKAs CBSI3b HEOPTaHUYECKUX
BELIECTB.

Knaccudpukanus XUMHUYECKHMX peakuuil IO pa3iNYHbIM MpH3HAKaM (110 YHUCIY U COCTaBy
Y4acTBYIOUIMX B PEAKIMM BEIIECTB, MO TEIIOBOMY 3(p(eKTy, MO0 HM3MEHEHHMIO CTENeHEeW OKHUCICHHS
XUMHUYECKHUX JJIEMEHTOB, MO OOpaTUMOCTH, MO YYAaCTHUIO KaTaiu3aropa). DK30- M JHIOTEPMHUYECKHE
peakuuu, TEpMOXUMUYECKUE YPABHEHMUSL.

[TonsaTue 0 ckopocTH XUMHYecKor peakuuu. [lonaTue 06 0OpaTUMBIX U HEOOPATUMBIX XMMUYECKHX
peakuusax. [loHATHE O TOMOreHHBIX M reTeporeHHbIX peakuusax. llonsrue o karanuze. llonsatue o
XUMHUYECKOM paBHOBeCHHM. DaKTOPBI, BIMAIOIIME HA CKOPOCTh XMUMHUYECKOM pEaKIHMH U IOJOKECHHE
XMMHYECKOIO PABHOBECHUS.

OKUCIINTENIFHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMH,  DJCKTPOHHBIM  OalaHC  OKHUCIHMTEIbHO-
BOCCTaHOBUTENIBbHOUN peakuuu. CocTaBiIeHUE YpaBHEHUN OKHCIUTEIIbHO--BOCCTAHOBUTEIBHBIX PEAKIIUN C
UCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOTO OajaHca.

Teopust 37IEKTPOIUTUUECKON TUCCOLMALUU. DIEKTPOIUTH U HEAIEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AMcCOLMalMK BEIIECTB € Pa3IMYHbIMU BUJAMH XUMUYECKOH CBs3U. CTENEHb OUCCOLUAIMU.
CunbHbIe U clladble JIEKTPOIUTHL.

Peakniun wmonHOTO OOMEHa. YCIOBUS TMPOTEKAaHWsI PEAKIMH HOHHOTO OOMEHa, TOJIHBIC |
COKpalI€HHbIE HOHHbIE YypaBHEHMS peakuuil. CBoicTBa KHUCIOT, OCHOBaHMM M COJIEH B CBETE
NPEJCTaBICHUNA 00 AIIEKTPONUTHYECKON nuccormanuu. KadecTBeHHble peakiuu Ha HOHBL [loHsTHE O
TUIPOJIU3E COJICH.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE C MOJEISIMHU KPUCTAUIMUYECKUX PEIIETOK HEOPTaHUYECKUX BEILECTB — METAJUIOB U
HeMeTaoB (rpaduTa W anMasa), CIOXKHBIX BELIECTB (XJIOpHAA HATpHs), UCCICIOBAaHHE 3aBHCUMOCTH
CKOPOCTHM  XMMHUYECKOW peakuud OT BO3JACHCTBHS  pazNUYHbIX  (DAKTOPOB,  HCCIEIOBaHHE
3JIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, IPOLECCA TUCCOLUALNN KUCIIOT, HIEI0YE U CoJIel (BO3MOXKHO
HCIIOJIb30BaHNE BHUJIE0 MATEPUAJIOB), MPOBEACHUE OIBITOB, WUIIOCTPUPYIOLIUX NPU3HAKU NPOTEKAHMS

peakiuii MOHHOrOo oOMeHa (0Opa3oBaHHME OCaJKa, BBIICTICHHE Ta3a, OOpPa30BaHHE BOJIbI), OMBITOB,
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WUTIOCTPUPYIOIINX  MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIHMi (ropeHue, peakiuu
pa3joKEeHUsl, COEIMHEHUs), PACIIO3HABAHWE HEOPraHWYECKUX BELIECTB C IOMOIIBI0 KayeCTBEHHBIX
peakiuii Ha MOHBI, pEHIEHUE YKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTajibl  MX coeJMHEHUS

OOmiasi xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpHbIE CTENEHU
okucneHus. CTpoeHue u pU3nUecKue CBOMCTBA MPOCTHIX BEIIECTB — raJIOTeHOB. XMMUYECKHE CBOMCTBA Ha
IpuMepe Xjopa (B3aUMOJEHCTBUE C METajlllaMH, HEMETaJlJlaMH, LienodaMu). Xioposojgopoa. CossHast
KUCJI0Ta, XUMHUYECKHE CBOMCTBA, MOJIydE€HUE, NMpPUMEHEHHE. JleiicTBHE XJjopa M XJOPOBOAOpOAA Ha
OpraHu3M uesoBeka. BakHele XJI0puabl U UX HaXO0XKICHHUE B IPUPOJIE.

OOmias xapakrepucTika 31eMeHToB VIA-rpynmbl. OcCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE
crerieHu okucineHus. CtpoeHue U (U3MYECKHE CBOICTBA MPOCTHIX BEIIECTB — KUCIOPOAA MU CEpHI.
AnnotpomnHbie MOAUGHUKAIIMN KACIOPOAa B cepbl. XUMHYECKHE CBOMCTBA cepbl. CepoBOAOPOI, CTPOCHHE,
¢busnueckrue U XUMHUYecKre cBoiicTBa. OKCHIBI Cephbl KaK MPeICTaBUTENH KUCIOTHBIX OKcuI0B. CepHas
KHCIIOTa, (U3NYECKHE M XUMHUYECKHE CBOWMCTBAa (OOIIME KaK TMPEACTaBUTENS Kiacca KHUCIOT H
cneunpuyeckne). XUMUUECKUE PEAKLUH, JIeKAIIUEe B OCHOBE IMPOMBIIUICHHOTO CIOCO0a IMONyYeHHS
cepHol KuCHOThI. [Ipumenenue cepHoil KuciaoThl. COMM CEpHOW KHUCJIOTHI, KAYECTBEHHAsl pEakius Ha
cynbdar-non. Haxoxaenne cepol u €€ CoOeMHEHUN B IPUPOJIE. XUMHUECKOE 3arpsi3HEHUE OKPYKaroen
Cpeabl COEIMHEHHUSIMH Cepbl (KHCIOTHBIC JOXKIU, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLIECHUSL.

OO6mrast xapakTepucTuka smeMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHbBIC
CTETIEHU OKHCIIEHUSA. A30T, pacHpoCTpaHEeHUWE B Mpupoie, (uU3MUecKue M XUMHYECKHE CBOMCTBA.
KpyroBopor azora B mpupoge. AMMHUaK, €ro (u3nuecKue M XHUMHYECKHE CBOMCTBA, IOJyY€HUE U
npuMmenenne. Coiau aMMOHUsS, WX (U3NYECKUE U XMMHUYECKHE CBOMCTBA, MpuMeHeHue. KadecTBeHHAs
peakius Ha MOHBI aMMOHHUA. A30THas KUCJIOTa, €€ MoyydeHue, Gu3nueckue W XUMHUYECKHE CBOMCTBA
(oOmmue Kak TpencTaBHTENS Kiacca KUCIOT M crnenududeckue). Mcnonp3oBaHWe HUTPATOB M COJEH
aMMOHHS B KayeCTBE MMHEpAIbHBIX ynoOpeHui. XHUMHUYECKOe 3arps3HEHHE OKpYKalolleh Cpelbl
COCIMHEHUSMHU a30Ta (KUCIOTHBIC JOXKIW, 3arpsA3HEHHE BO31yXa, MOYBHI W BOAo&éMOB). Docdop,
aJuioTponHble Moaupukamun (ocdopa, ¢pusznvyeckue U xumuyeckue cpoiictBa. Okeupn ¢ocdopa (V) u
dbochopHas kucimoTa, PuU3MUECKHE M XUMHYECKHE CBOMCTBA, mojydeHue. Mcmons3oBanue docdatoB B
KauyecTBE MUHEPAIbHBIX YA00pEHUH.

OOmias xapakrepuctuka 31eMeHToB [VA-rpynmnbl. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE
CTETIEHU OKHUCIEHH. YTIIEpPOH, aJUIOTPOIHbIE MOAU(PHUKAINY, PACIPOCTPAHEHHE B IPUPOJE, (PU3UUECKUE
U XHMHYECKHe cBoWcTBa. Anacopomus. KpyroBopor yriaepona B mpupoae. OKcuabl yriiepojaa, HX
¢bu3znyueckre M XUMHUYECKHE CBOICTBA, JEHCTBHE HAa >KUBbIE OPraHU3MBbI, MOJYYEHHE U NPUMEHEHHE.
DKosorndyeckue npoodsieMsl, CBs3aHHBIE ¢ OKcuaoM yraepoaa (IV), rumoresa rino6aabHOrO MOTEIUICHUS
KJIUMaTa, NapHUKOBBIN 3¢ (dekT. YTosbHas KUCI0Ta U e€ COlH, UX (pu3nyeckue U XMMUYECKHe CBOMCTBA,
noyiyueHue u npumeHeHue. KauectBeHHas peakuus Ha KapOoHaT-uoHBL. Mcmonb3oBaHue kapOOHATOB B
ObITY, MEIULIMHE, IPOMBILUIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHayanbHbIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHHUSAX yriiepoja (MeTaH,
9TaH, ATWIEH, alleTUJICH, 3TAaHOJI, TJIMLEPUH, YKCyCcHas KucioTa). [I[pupoiHble HCTOUHUKH YTIEBOAOPOIOB
(yromp, mpUpOIHBIH Ta3, He(PTh), MPOAYKTHI HX TMepepaboTku (OCH3WH), X poOIb B OBITY U
MpoMbIIIeHHOCTH. [loHsTHE 0 OMONOrMYecKr Ba)KHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — M uX
pOJIM B JKU3HU YesioBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCAMHEHUI.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOWCTBA, MONydeHHEe U npumeHeHue. CoeauHeHUs
KpeMHHs B ipupoze. O6mume npeacrabienns 00 okcuae kpemaus (IV) u kpemauneBoit kucnore. CUIMKaTHI,
UX HCIONb30BaHHE B OBbITY, B MPOMBIIIJICHHOCTH. BaxHeiiine cTpouTenbHble MaTepHalibl: KepaMmHKa,
CTEKJIO, LIEMEHT, O€TOH, >jkene300eToH. I[IpoGmeMbl 0e30mMacHOrO HCIOJIB30BAHUS CTPOUTEIIBHBIX

MaTCpHraioB B HOBCGI[HGBHOP'I KHU3HU.
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Xumuueckuii IKCnepumMenm:

M3y4YeHHE O0Opa3lloB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJISTHOM KHCJIOTHI, MPOBEICHUE
KAUeCTBEHHBIX pEaKIHWid Ha XJIOPUI-UOHBI W HAOIIOJIEHUE TPU3HAKOB WX TIPOTCKAHUS, OIBITHI,
oTpaxkaromuye (PU3NUECKMEe W XHUMHUYECKHE CBOMCTBAa TaJOT€HOB M HMX COCIWHEHHUHA (BO3MOXKHO
WCIIONB30BaHUE  BHJICOMATEPHANIOB), O3HAKOMJICHHE C oOpaslamMu  XJOpUI0B  (TajJoreHUIOB),
O3HaKOMIICHHE ¢ o0Opa3lamMu cepbl M €€ COSAMHCHUSIMH (BO3MOXXHO MCIOJIB30BaHUE BUIECOMATEPHATIOB),
HaOII0eHNe Tpoliecca OOYTITMBaHUs caxapa MOJ JeHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI,
M3y4eHNEe XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOU KHCIIOTHI, TPOBEICHUE KAYECTBEHHON Peakiny Ha
cyib(aT-uoH U HaOII0IeHHe IPU3HaKa €€ MPOTEeKaHUsI, O3HAKOMJIEHUE ¢ (PU3NUECKIMH CBOMCTBAMHU a30Ta,
dbochopa m ux coeauHEHH (BO3MOXKHO HCIIOJIb30BAHHE BHJICOMATEPUAIOB), OOpa3laMH a30THBIX H
dbochopHBIX yHOOpeHHUii, TOoIydeHHe, cOoOWMpaHHe, pacllo3HAaBaHWE M W3YYCHHE CBOICTB aMMHaKa,
MPOBEJICHUE KAueCTBEHHBIX peakluii Ha HOH aMMOHHMS U (GocaT-uOH U U3yYEHUE IMPU3HAKOB HUX
NMPOTEKaHUs, B3aUMOACHCTBUE KOHIIEHTPUPOBAHHOW a30THOW KHUCIOTBI C MeIbl0  (BO3MOXKHO
WCIOJIb30BaHNE BUJICOMATEPHANIOB), MU3yYEHUE MOJENEH KPHUCTANIMYECKUX PemEToK anMmasa, rpadura,
¢bymnepeHa, 03HAKOMIICHHE C TMPOIIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YTIIEM U
YCTPOMCTBOM MPOTHUBOras3a, MmojiyueHue, coOupaHue, pacrio3HaBaHUE U HM3Y4YEHHE CBOWCTB YIJIEKHCIIOTO
rasa, IpoOBEJCHHE KAUECTBEHHBIX pEaklMi Ha KapOOHAT M CUJIMKAT-UOHBl M M3y4Y€HUE MPU3HAKOB HUX
MPOTEKaHUs,  O3HAKOMIIEHHE C  MPOAYKIMEH  CHIMKATHOM  IPOMBIIUIEHHOCTH,  PEIIEeHUE
AKCIEPUMEHTAIIbHBIX 33/1a4 110 TeMe «BaxkHelme HeMeTaibl U UX COSAUHEHUS».

MeTaJuuibl M UX COeIMHEHUS

OOmas XxapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAHMM HMX TOJOXKEHHUS B
[lepuoanueckoii cucreme xumuueckux siemeHToB J[. Y. MenneneeBa u crpoenuss aromoB. CTpoeHue
MeTaJIJI0B. MeTamnnueckas CBs3b U METAININYecKasi KpUCTalNIndecKas peléTKa. DIEKTPOXUMUYECKUH sl
HamnpspDKEHUH MeTaioB. PU3NYEeCKue U XUMHYECKHE CBOMCTBAa MeTaiuioB. OOmue crmocoObl MOTydeHus
MeTaisioB. [ToHsTHE O KOPPO3UK METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT Koppo3uu. CriiaBsl (cTaib,
YYT'yH, AIOPaJIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U TPOMBIIIIIEHHOCTH.

[I{esounble MeTaIbl: MOJIOKEHUE B lleproauyeckod cucreMe XMMHMUYECKUX 3ieMeHTOoB [[. H.
MeneneeBa, CTpOCHUE UX aTOMOB, HaXOXKJeHUE B npupoje. Ouznueckue U XMMUYECKHUE CBOMCTBA (Ha
npuMepe Hatpus U Kainst). OKCHIbI M TUAPOKCUABI HATPpUS U Kanus. [[puMeHeHne mea0uHbIX METAIIIOB U
HUX COEIUHEHUN.

[[lenoyHo3eMenpHbIE METAJUIBI MAarHUd M KajlbLMi: nosokeHue B Ilepuomnueckon cucreme
XUMH4YECKUX 35ieMeHTOB /. 1. MeHneneeBa, cTpoeHHE UX aTOMOB, HaXO0KJICHUE B Ipupoae. Puznueckue
Y XMMUYECKUE CBOMCTBA MarHus 1 KaJblus. BaxkHeimme coeqnHeHns Kanblus (OKCUI, TUAPOKCU]I, COTIH).
JKécTkocTh BOZIBI M CIOCOOBI €€ yCTpaHEHHUSI.

Amomunuii: nonoxenue B [lepuoanueckoii cucreme xumuueckux snemeHtoB J[. . Menpeneena,
CTPOCHHE aTOMa, HaX0XIeHUE B ipupojie. PU3ndecKue U XUMHUECKHE CBOMCTBA aTFOMUHUSA. AM(DOTEpHBIE
CBOMCTBA OKCHJIa U TUIPOKCH/Ia ATFOMUHMSL.

Kenezo: nmonoxenue B I[lepuonnueckoit cucreme xumuueckux snemeHtoB [[. M. MeHnneneena,
CTPOEHUE aTOMa, HaxoXKJeHue B mpupoae. duznueckre M XUMHYECKUE CBOMCTBA xeneza. OKCUIBI,
ruapokcuabl ¥ conu xkenesa (1I) u sxenesa (II), ux cocra, CBONCTBA U MOTYUYEHUE.

Xumuueckuii IKCnepumenm:

O3HaKoOMJIeHHE C oOpa3laMu METalIOB M CIUIaBOB, MX (U3NYECKUMHU CBOWCTBAMH, H3y4YCHHE
pE3yNbTaTOB KOPPO3WU METAIIOB (BO3MOXKHO HCIIOJNB30BAaHHE BHUACOMATEpUATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCHAA KalbLUsl U HAaTpPUs C BOJOM (BO3MOXKHO HCIIOJb30BAaHHUE BUIECOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB JKECTKOW BOJBI, IMpOLECCa TOPEHUs] Kejle3a B KUCIOpoJe (BO3MOMKHO
WCIIOJIb30BaHUE BUAEOMATEPUAIIOB), IPU3HAKOB MPOTEKAHNS KAYECTBEHHBIX PEAaKIMil HA MOHBIL: MArHHUs,
KaJbIUsl, allOMUHUS, UHKa, xene3a (1) u xenesza (III), menu (1), HaGmroeHNE W OMTUCAaHUE MTPOLIECCOB

OKpallruBaHUS IJIAMCHU NOHAMUW HATPUA, KaJIUs U KAJIbLIUA (BOBMO)KHO HUCIIOJIB30BaHUC BI/IILGOMaTepI/Ia.HOB),
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uccienoBaHre aM(OTEPHBIX CBOICTB THAPOKCHAA ATIOMUHUS M THAPOKCHAA LMHKA, pELICHHE
HKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «BaskHel e MeTaibl U UX COSAMHCHUS».

XuMus M OKpyxkamoLas cpeia

BemecTBa 1 MaTepuansl B IOBCEAHEBHOM KHU3HU UeoBeka. bezomacHoe ncnonb30BaHNE BEIIECTB U
XUMHUYECKHUX peakiuii B ObITy. [lepBas mOMOIIb MPU XUMUYECKUX 03KOTaX U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH cpelibl (MpeenbHas T0MyCTUMasi KOHIIEHTPAIUs BELIECTB,
nanee — [1JIK). Poib XuMuu B pemieHNH 3KOJOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydyeHue o0pa3loB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJNIOB, TOJIMMEPHBIE MaTEPHUAIIBI).

Mesicnpeomemmuoie céasu

Peanuzanuss MEXIpeIMETHBIX CBsI3€il NMPH M3YYEHWH XUMHH B 9 Kilacce OCYIIECTBIIIETCS udepes
MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHSATHH, SBISIONIMXCS CUCTEMHBIMU
JUIS OTZAETBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OOu1re ecTecTBEHHO-HAYYHbIE MOHATHSA: HAYYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAJIN3, CHHTE3,
KJaccuuKkanus, MepruoAUMYHOCTh, HAOIIOJCHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEINb,
SIBJICHUE, TAPHUKOBBIN 3 (PEKT, TEXHOIOTHSI, MaTepPHAIIBL.

®duszuka: MaTepusi, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIU, U30TOIbI, paJHOaKTUBHOCTH,
MOJICKYJIa, JJIEKTPUUYECKUI 3apsja, NPOBOJHHUKH, TOJIYHPOBOJHHUKH, JMIJIEKTPUKH, (HOTORIIEMEHT,
BEIIECTBO, TeNo, OO0BEM, arperaTHoe COCTOSIHHME BEIIECTBA, Ta3, pacTBOpP, PaCTBOPUMOCTb,
KpUCTAJNINYECKasi peniérka, CIiaBbl, (U3MUECKUE BETUYMHBI, €IUHUIBI H3MEPEHHS, KOCMHYECKOEe
MIPOCTPAHCTBO, IJIAaHETHI, 3BE3/1b1, COHIIE.

buonorusi:  ¢gorocunTe3, abixaHue, Ouocdepa, SKOCHCTEMa, MHUHEpAIbHBIE YyIO0OpeHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BELIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MHUHEpadbl, TOPHBIE TOPOJBI, IOJIE3HBIE HCKOMAaeMbIe,
TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 11O XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3ynbTaThl OCBOCHUS TPOrPaMMbl OCHOBHOT'O OOIIET0 00pa30BaHUs IOCTUTalOTCs B
XxoJie OO0y4eHHs] XMUMHH B €IMHCTBE y4eOHONH M BOCHHTATEIbHOW JEATEIHHOCTH B COOTBETCTBUHU C
TPAAUIIMOHHBIMU POCCUHUCKHMU  COIIMOKYIBTYPHBIMA W  JyXOBHO-HPABCTBEHHBIMH  IICHHOCTSIMH,
MPUHATHIMU B 00IIIECTBE MPaBUIIAMU M HOPMaMH TOBEJEHUS U CIIOCOOCTBYIOT IIPOI[ECCaM CaMOIO3HAHUS,
CaMOpPa3BUTHUSA U COLUATU3AIIHN 00yJarOIINXCS.

JluuHOCTHBIE pPE3yJbTaThl OTPAXKAaIOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJACTBOBATHCS CUCTEMOM
MMO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIMIA U PACIIMPEHUE OTBITA ACITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B
JaCTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUA:

LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYpHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJIETUIO, TOHMMAHUS 3HAUYCHUsSI XMMHYECKONH HAyKH B )KM3HU COBPEMEHHOTO OOINECTBa, CIIOCOOHOCTH
BIIQJIETh JIOCTOBEpHONH WH(MOpMaNUeld O TMepeAOBbIX OCTIKEHUSX H OTKPBITUAX MHPOBOU H
OTE€YECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U OOIIECTBA;

2) rpa;kIaHCKOr0 BOCTIUTAHMS

MPEJICTABJICHHS O COIMAIBHBIX HOPMAaxX U MPaBWJIaX MEXKIUYHOCTHBIX OTHOIICHHUN B KOJIJICKTHUBE,
KOMMYHUKAaTHBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO TMOJE3HOW, Yy4eOHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOH U IPYrUX BUAAX JAESATEbHOCTH, TOTOBHOCTH K pa3HOOOPa3HOM COBMECTHOM €ATEIbHOCTHU MPU
BBITIOJTHEHUH Y4€OHBIX, MO3HABATEIbHBIX 3a7ay, BBIMOJIHEHUH XMUMHUYECKUX SKCIEPUMEHTOB, CO3JaHHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOINOHHUMAHHUIO W B3aMMOIIOMOUIM B IpoLiecce 3TOW y4eOHOM
NeSITeNbHOCTH, TOTOBHOCTU OIICHHMBAaTh CBOE MOBEACHHME W IOCTYNKH CBOMX TOBAapHUIIEH C MO3HMLUHU
HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHMUS MOCIIEICTBUIN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS:

MHUPOBO33PEHYECKHE TMPEICTABICHUS O BEUIECTBE M XHWMHYECKOH pEaKlMH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU M COCTABIISIONINE OCHOBY JJII TOHMMAHUS CYITHOCTH HAYyYHOU
KapTUHBl MHpa, MpeACTaBIeHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJBI, B3aHUMOCBS3SIX
YyeJoBeKa C IPUPOIHOM CPesIoH, O pOJIU XMMUH B TO3HAHUU ATUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJIyY€HUE HOBBIX 3HAHUH MO0 XMMHH, HEOOXOIUMEBIC
JUIE  OOBSICHEHHMST HAONIOJAaeMBIX TMPOIECCOB W SBICHUM, MO3HABATENbHOW, HWH()DOPMAIMOHHOW W
YUTATEIbCKON KYyJIbTYphl, B TOM YHUCJIE HABBIKOB CAMOCTOSITEIBHOM pabOThl ¢ y4yeOHBIMU TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMHU CPECTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTepeC K OOY4YeHHI0O M TMO3HAHUIO, JIOOO03HATENBHOCTh, TOTOBHOCTH M CHOCOOHOCTh K
caM000pa30BaHMIO, TPOEKTHOM M HCCIIEIOBATENIbCKOM JIEATENIbHOCTH, K OCO3HAaHHOMY BBHIOOpY
HaIMpPaBJIEHHOCTU U YPOBHS 00y4YeHHS B JajbHEHIIEeM;

4) popMUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHME LIEHHOCTH XHM3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY 3J0POBBIO, YCTAaHOBKH Ha
3I0pOBBI 00pa3 >KU3HH, OCO3HAHWE TOCIEICTBUHA M HENMPUSTHE BPEIHBIX MPUBBIUCK (yMOTpeOICHHUS
QJIKOTOJI51, HAPKOTHUKOB, KYPEHUS1), HEOOXOIUMOCTH COOTIOZICHUS TIPABIIT OE€30ITACHOCTH MPH OOPAIICHHUH C
XUMHYECKUMHU BEUIECTBAMH B ObITY U pealbHOM KU3HHU;

S) TPYA0OBOI0 BOCIIMTAHUA:

HMHTEPEC K MPAKTHIECKOMY M3YUEHHUI0 Ppodeccuil U Tpyda pa3InyHOTO PO, YBaXEHHE K TPYLY U
pe3ylbTaTaM TPYIOBOM NEATENbHOCTH, B TOM YHMCJI€ HAa OCHOBE MPUMEHEHHUs NPEIMETHBIX 3HAHWl IO
XUMHH, OCO3HAaHHBIM BbIOOP WHAMBHUAYAJIbHON TPAeKTOPUHU TMPOJOIDKEHHUS 00pa3oBaHUs C Y4ETOM
JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCHeHON
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po(eCCUOHATIBHON JIeATEIPHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHUH, TOTOBHOCTh a/JalTHPOBATHCS B
npodeccuoHaIBLHON cpejie;

6) ’K0JIOTNYE€CKOT0 BOCITUTAHHUSA

HKOJIOTUYECKH 11eN1eCO00pa3HOe OTHOLIEHUE K MPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMJle, OCHOBE €&
CYIIECTBOBaHMs, ITOHMMAaHHE IIEHHOCTU 3J0pOBOro M 0Oe30macHoro ooOpasa >XHM3HHM, OTBETCTBEHHOE
OTHOILICHHE K COOCTBEHHOMY (U3UYECKOMY M IICUXHYECKOMY 3/I0pPOBBbIO, OCO3HAHHE IIEHHOCTH
coOMoIeHUsT TpaBMJI 0E30IacHOTO MOBEACHHsI NpU paboTe C BEIIeCTBAMM, a TaKKe B CHUTYAIHsX,
YTPOKAIOIUX 30POBBIO U KU3HU JIIONEH;

CIOCOOHOCTH MPHMEHATh 3HAHMA, IOIydaeMble NPU HM3YyYEHUHM XHUMHUH, U1 pELIeHUs 3a7ad,
CBA3AHHBIX C OKPYXKAIOLIEW IPUPOJHOM CPENOM, IUIA IOBBILICHUS YPOBHS 3KOJOTMYECKOU KYJBTYPBI,
0CO3HAHMA TTI00ATEHOTO XapaKTepa 3KOJOTMUECKUX MPOOIIEM U MyTel UX pEelIeHuUs TOCPEICTBOM METO/I0B
XUMHH, DKOJOTMYECKOIO  MBIIUICHUS, YMEHHMS PYKOBOJACTBOBAaTbCA MM B  IIO3HABaTEIIBHOM,
KOMMYHUKATUBHOM M COIIMATIbHOMN MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX PpE3yJNbTaTOB  BBIACISAIOT 3HAUMMBbIe Ui (pOpMUPOBaHUS
MHUPOBO33pEHUs OOIIEHAYYHbIE MOHATHS (3aKOH, T€OpUs, MPUHIIMII, TUIIOTE3a, (aKT, CUCTEMA, IpoIiecc,
SKCHEPUMEHT U JIPYroe.), KOTOPbIE MCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX NpeIMeTax Hu
MO3BOJISIOT HA OCHOBE 3HAHUI W3 3THUX MPEIMETOB (HOPMUPOBATH NPEACTABICHUE O LIETOCTHON HAyYHOMH
KapTMHE MHpa, W YHUBEpCalbHble Yy4yeOHbIe JEWUCTBUS (IIO3HABATENbHbIE, KOMMYHHKATHUBHBIC,
pEryiasaTHBHBIE), KOTOpble obOecnednBalOT (OPMUPOBAHME TOTOBHOCTH K  CaMOCTOSATEIbHOMY
IUTAHUPOBAHUIO U OCYILECTBICHUIO Y4€OHOM! AEATEIbHOCTH.

ITo3naBaTenbHBIC YHHBePCAJIbHbIC Y4eOHbIE 1elCTBUS

ba3oBble JlornyecKkue AeicTBHUA:

YMEHHMS UCII0JIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHHS IIPYU OCBOCHUH 3HAHUI: PACKPBIBATh CMBICI
XUMHMYECKHUX MOHATUH (BBIAENATh UX XAPAKTEPHbIE NMPU3HAKH, YCTAHABIMBATH B3aHUMOCBSA3b C IPYTMMH
MNOHATUSIMM), HCIOJb30BATh IOHATUSA Ul OOBACHEHHS OTHAENbHBIX (DAKTOB W sBICHMUH, BbIOMpPATh
OCHOBAHHS M KpUTEPUH M KIacCU()UKAUMM XHMUYECKUX BEIIECTB M XHMMHUYECKHX PEaKIUH,
yCTaHaBJIMBaTh MPUYUHHO-CICICTBCHHBIE CBSA3M MEXAY OOBEKTAaMH H3y4Y€HHs, CTPOUTH JIOTHYECKUE
paccyxneHus (MHAYKTUBHBIE, IEAYKTHBHBIC, 10 aHAJIOTUN), 1€1aTh BBIBOIBI U 3aKII0YCHHUS;

YMEHHME MPUMEHATh B IIPOLIECCE TO3HAHMS MOHATHS (IPEIMETHBIE M  METallpPeIMETHBIC),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, UCIIOIb3yEeMbIe B XUMHH, TPE0OPa30BbIBATh HIMPOKO MPUMEHAEMbIE
B XMMUHU MOJEJTbHBIC MPEJICTABICHHUS — XUMHUUECKUH 3HAK (CHUMBOJ 3JEMEHTa), XUMHUYecKasi popMmyna u
YpaBHEHHE XUMHUYECKOW PEaKIMM — IPU PELICHUHM Y4eOHO-NIO3HABaTEIbHBIX 3a/ad, ¢ Y4ETOM ITHX
MOJEIBHBIX MPEACTABICHUN BBIABIAT W XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKU H3Y4aeMBbIX
O0OBEKTOB — XHMHYECKHX BEIIECTB M XWUMHYECKUX pEAaKIMH, BBIABIATH OOILIME 3aKOHOMEPHOCTH,
IIPUYHUHHO-CJIEICTBEHHBIE CBSI3U M IPOTUBOPEUNS B U3Y4aE€MBbIX IIPOLIECCAX U SBICHUSIX.

Ba3oBble ucciaenoBareabcKue NeCTBUA:

YMEHHME MCIIONb30BaTh IIOCTABICHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHMSA, a TAKKE B
Ka4yecTBE OCHOBBI 111 JOPMHUPOBAHUS TUIIOTE3BI IO POBEPKE MPABHILHOCTH BBICKa3bIBAEMBIX CYXKICHUMH;

npuoOpeTeHue OmbITa MO IUIAHUPOBAHMIO, OpraHU3alMd M MPOBEACHUIO  YYCHHUYECKHUX
HKCIEPUMEHTOB, YMEHHME HaAOII0AAaTh 3a XOJOM IIpOIlecca, CaMOCTOSTEIbHO IPOTHO3MPOBATH €ro
pe3yabTar, GopMyIupoBaTh 00OOIIEHNUS U BEIBOBI I10 PE3Yy/IbTaTaM IPOBEAEHHOTO OIbITA, UCCIET0BaHMS,
COCTaBIISATh OTYET O MPOJIETAHHOM padoTe.

Pabora ¢ undopmanueii:

yYMEHHUE BbIOMPATh, aHAIM3UPOBATh U UHTEPIPETUPOBATh MH(YOPMAIUIO PA3IMYHBIX BUJIOB U (HOpM
IIPEICTABICHMS, NTOJy4aeMyI0 U3 Pa3HBIX MCTOYHUKOB (HAay4HO-TIONYJISIpHAs JUTEpaTypa XUMHUYECKOTO
COJIep KaHusl, CIIpaBOYHBIC MOCOOMs, pecypchl MHTepHeTa), KpUTUYECKH OIICHWBATh MPOTUBOPEUUBYIO U
HE/I0CTOBEPHYIO HH(OpMAIIHIO;
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yMEHHE TMPUMEHATh DPA3JIMYHble METOJbl M 3alpochl MpU MOHCKE M OTOOpe HHpOpManuHu U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOJMMBIX [UISI BBITIOJHEHUS Y4YeOHBIX W TIO3HABaTENbHBIX 3a7a4
ONpeNeNIEHHOrO  THIA, MPHOOpPETeHHWEe OmnbiTa B  OOJACTH  HWCHOJB30BaHUSA  HMH(OPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHM, OBJaJeHuE KYJIbTYpOH aKTHBHOTO HCIIOJIb30BAHUS Pa3IUYHbBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITENIbHO BBIOMpATh ONTUMAJIbHYIO (OpMY IMpeacTaBieHUs WHOOPMALUU U
WJUTIOCTPUPOBATH pelIacMble 3a1a4d HECIIOKHBIMH CXEMaMHU, TUarpaMmMamu, IpyruMu hopMaMu rpaduku
U UX KOMOMHAIASIMU,

YMEHHE HUCTI0Nb30BaTh U aHAJM3UPOBATh B Mpoliecce yueOHOU U UCCIIEI0BATENbCKON AeSITENbHOCTH
MH(OPMALIMIO O BIUSHUU IPOMBIIIEHHOCTH, CEIbCKOTO XO3SHCTBA M TPAHCIOpPTAa HAa COCTOSIHHE
OKpY>Karolle NpUPOIHON CPEBI.

KoMMmyHuKaTHBHBIE yHUBEpPcadbHbIe YueOHbIEe TeiiCTBHA:

YMEHUS 33/1aBaTh BOTIPOCHI (B X0J1€ AUajora u (Mjn) TUCKYCCHH) TI0 CYIIECTBY 00CYK/1aeMOW TEMBI,
(bopMyIHpOBaTh CBOM MPEI0KEHHSI OTHOCUTEIBHO BHIMOIHEHHSI IPEATIOKEHHOM 3a/1a4H;

YMEHHUS TPEACTaBIATh IMOJTYYCHHBIE PE3YIbTAaThl MMO3HABATEIBLHOW MACSITENBHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JIeNaTh MPE3CHTAIUI0 PEe3yJNbTATOB BBIMOJHEHUS XUMHUYECKOTO JKCIIEpPUMEHTA
(J1abopaTOpHOTO OMBITA, Ta0OPATOPHOI pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO MPOEKTA);

YMEHHUSI y4eOHOro COTpPYJHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM IO3HABaTEeNbHON U
HCCIIEIOBATENLCKON JCSITENFHOCTH TPHU PEUICHHH BO3HHUKAIONIMX MPOOJeM Ha OCHOBE ydéra OOIuX
WHTEPECOB U COTJIACOBaHHUS MO3UIUN (0OCykaeHUs, OOMEH MHEHHUSMH, <«MO3TOBBIE IITYPMBI»,
KOOpJMHAIIMS COBMECTHBIX JACWCTBUI, ONpENEICHUE KPUTEPUEB IO OICHKE KauecTBa BBIIOJIHEHHOU
paboTHI U ApyTHE).

PeryisiTuBHbIE YHHBepPCAJbHbIE yUeOHbIE AeiicTBHUS:

YMEHHE CaMOCTOSITENIBHO OMNPEAeNsATh MeTu JeATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBISTH,
KOHTPOJIMPOBaTh M MpU HEOOXOIMMOCTH KOPPEKTHPOBATh CBOIO JESTENBbHOCTb, BBHIOMpATh Hambosee
s pexTUBHBIC CITOCOOBI pelieHUsT YUeOHbIX U MTO3HABATEIIBHBIX 3a71a4, CAMOCTOSITEIIBHO COCTABIISATh WIH
KOPPEKTUPOBATh MPEJIOKECHHBIM aITOPUTM ACHCTBUN MPU BBITOJIHEHUH 33JIaHUN C YYETOM TOJTYUYEHHUS
HOBBIX 3HaHHH 00 M3y4aeMbIX 00BbEKTaX — BEIIECTBAX U PEAKIUIX, OLIEHUBATH COOTBETCTBHUE TIOTYYECHHOTO
pe3ynbTata 3asBJICHHOHN IeNH, YMEHHE HCIOJIb30BaTh W aHAIM3WPOBATh KOHTEKCTHI, MpEiaracMbie B
YCJIOBUHM 3aJIaHHI.

INPEIMETHBIE PE3YJBbTATbBI

B cocraBe mpeaMeTHBIX pe3yabTaTOB MO OCBOCHUIO 00S3aTENLHOTO COICPIKAHUS, YCTAHOBICHHOTO
TaHHOM (hemepasibHON paboyell mpOrpaMMoii, BBIJIENIAIOT: OCBOCHHbIE 00yYaIOIIMMUCS HAayYyHbIC 3HAHMS,
YMEHHS ¥ COcOObI AeUCTBUH, crieliupruuecKkue sl MpeaAMeTHON 001acTu «XUMHUS», BUIbI JESTEIbHOCTH
M0 TOJYYEHHI0 HOBOT'O 3HAHMSI, €r0 MHTEpHpEeTaliy, NpeoOpa3oBaHUI0 U NPUMEHEHHUIO B Pa3IUYHbBIX
y4eOHBIX ¥ HOBBIX CUTYaIlUsX.

K kxonmy oOyueHusi B 8 kJjiacce mpeMeTHBIE pe3yIbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTD Y O0yUYAIOIINXCS YMEHUMN:

®  pacKphIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYyJa, XUMUYECKHI JI€MEHT,

MIPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOJHAS U HEOJHOPOAHAsSI), BaJICHTHOCTH,
OTHOCHUTEIIbHAS aTOMHAs ¥ MOJISKYJIsIpHAsI Macca, KOJTMYEeCTBO BEIIECTBa, MOJIb, MOJIIpHAs Macca,
MaccoBasi J0JS XMMHYECKOTO SJIEMEHTa B COCIWHEHUH, MOJSPHBIH OO0BEM, OKCUMA, KUCIOTA,
OCHOBaHHUE, COJb, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb OKHCICHUS, XHUMHYECKas pPeaKIus,
KJIacCUpUKaLMs peaklui: peakiuu COeIMHEHUs, PeaKIMK Pa3IoKEHUs, PEaKI[Ui 3aMelIeHHUs,
peakuu 0OMeHa, 9K30- M YHIOTEPMHUYECKHE PEAKIINH, TeTUTOBOM A (EKT peakiuu, sapo aToMma,
ANEKTPOHHBIN CIION aroma, aTOMHasi OpOUTAlb, PAANYC aTOMa, XUMUYECKas CBsI3b, MOJSPHAS U
HEMoJISIPHAs KOBAJICHTHAsS CBSI3b, MOHHAS CBSI3b, HOH, KATHOH, aHWOH, PACTBOP, MaccoBas O
BEIIECTBA (ITPOLECHTHAs! KOHIIEHTPAIIKsI) B paCTBOPE;
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WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUUECKHUX MOHATUN U MPUMEHSTh 3TU MOHATUS IPU
ONMCAaHUU BEUIECTB U UX MPEBPALLECHUN;

UCIOJIb30BaTh XWMHUYECKYI0 CHUMBOJIUKY IS COCTaBIIEHUsT (OPMYT BEIIECTB U ypaBHEHUI
XUMHYECKUX PEAKIIU;

OTIpE/ICTISATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHMSIX, CTENEHb OKHCICHMUS
AJIEMEHTOB B OWHApHBIX COCAMHEHUSX, MPUHAIJICKHOCTh BEIIECTB K OMPEAEIEHHOMY KIIAcCy
coeMHEHMH 10 (popmynam, BUJ XUMUIECKOU CBSI3H (KOBAJICHTHAS M MOHHAS) B HEOPTaHUIECKUX
COCJIMHEHMUSIX;

packpbiBaTh cMbIci [lepuoanueckoro 3akona [I. 1. MeHeneeBa: 1eMOHCTPUPOBATh IOHUMAHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XHMMHUYECKHUX JJEMEHTOB OT HUX TOJOXKEHHUS B
[lepnonnueckoil cuctemMe, 3aKOHOB COXPAaHEHMsSI MAacChl BEIIECTB, MOCTOSHCTBA COCTABa,
aTOMHO--MOJIEKYJIIPHOTO YY€HHsI, 3aKOHa ABOraipo;

ONMCHIBATh M XapaKTepu3oBaTh TaOnuuHyio ¢opmy I[lepuonnyeckoil cucTeMbl XHMHUYECKUX
AJIEMEHTOB: Pa3JIMYaTh MOHATUS «TJIaBHAs moArpymnmna (A-rpynmna)» u «modounas nmoarpynna (b-
rpyIIa)», Majble ¥ OOJIbIINE IEPHOABI, COOTHOCUTh 0003HAYEHHUs1, KOTOPBIE UMEIOTCS B Ta0IHIIE
«Ilepuoanueckas cucrema xumudeckux odiemMeHtoB J[. M. MeHnageneeBa» ¢ 4YMCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB W 3apsn sjapa, ooiiee
YHCJIO JIEKTPOHOB U PACIpPENEICHNE UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATH XUMUYECKUE IEMEHThI, HEOPIraHUYECKHE BEIleCTBA, XUMUUYECKHE PEaKI[UU
(110 YHCTTy ¥ COCTaBY YYacTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3 (PeKTy);
XapaKTepu30BaTh (ONMUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA BELIECTB Pa3IMUYHBIX KIIACCOB,
MOATBEPXKJasi OMUCAHUE NPUMEPAMH  MOJEKYJISIPHBIX  YPaBHEHUM  COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUN;

MIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT UX KAaue€CTBEHHOTO COCTaBa,
BO3MOKHOCTHU MIPOTEKAHUSI XUMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MacCOBYIO JOJIIO
XUMHUYECKOTO 3JIeMEHTa Mo (opmysie COelIMHEHHUs, MAacCOBYIO JIOJII0 BEIIECTBA B PacTBOpE,
MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMUYECKOHN pEeaKIUu;

IIPUMEHATh OCHOBHBIE OIlEpPAIlUy MBICIUTEIBHON IEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHUE,
0000111eHe, CHCTEMaTH3aIUI0, KIIaCCU(UKAINIO, BBISIBICHUE IPUYUHHO--CIIEICTBEHHBIX CBS3EH
— JII. U3YYEHHs] CBOWCTB BEIECTB M XHMMHUUYECKHX PEAKIUN, €CTECTBEHHO-HAYYHBIE METObI
MO3HAHUST — HaONIOJICHWE, W3MEpPEeHHE, MOJCTUPOBAaHUE, JKCIEPUMEHT (pealbHBId U
MBICJICHHBIH );

CJIEIOBATh MPAaBHUJIaM MOJIH30BAHUS XUMHUYECKON MOCYI0M U TaOOPaTOPHBIM 000PYIOBaHHUEM, A
TaK)Ke ImpaBuiiaM oOpallleHus ¢ BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMU 110 BBITOJIHEHHIO
71a00paTOPHBIX XMMHUYECKUX OMNBITOB MO MOJIYYEHHI0 M COOMpaHHMIO Ta3000pa3HBIX BEIIECTB
(BomopoJla U KHUCJIOpOJA), MPUTOTOBIECHUIO PACTBOPOB C OMPEAEIEHHOW MAacCOBOM JoJiel
pacTBOPEHHOTO BEILECTBA, IUIAHUPOBATH M MPOBOJUTH XHWMHUYECKHE JKCIIEPUMEHTHI 110
pacno3HaBaHUIO pACTBOPOB IIEJIOYEH M KHUCIOT C TOMOLIBIO HMHAMKATOPOB (JAKMYC,
(dheHondTanenH, METHIIOPAHX U IPYTHE).

K kon1iy oOyyenust B 9 Kjacce mpeaMETHbIE pPe3ylbTaThl Ha 0A30BOM YPOBHE JIOJKHBI OTPaXKaTh

c(OPMHUPOBAHHOCTH Y O0YJAIOIUXCA YMEHUI:

PacCKpbIBAaTh CMBICJI OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHWOH, TIPOCTOE  BELIECTBO, CJIOXKHOE  BELIECTBO, BaJEHTHOCTD,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMHYECKas peaklus, XHMHUYecKas CBA3b,
TeII0BOM 3(peKT peakiuu, MoJb, MOJSIPHBIN 00BEM, PACTBOP, AMEKTPOIHUTHI, HEAIEKTPOIUTHI,
ANEKTPOIIUTUYECKAS UCCOIMAIMS, PEAKIUM HOHHOTO OOMEHa, KaTalu3aTop, XHUMHYECKOe
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paBHOBecHe, OOpaTUMble U HEOOpaTUMBbIE pEaKLUUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaKln, OKHUCIUTENIb, BOCCTAHOBHUTENIb, OKHUCIEHHE M BOCCTAHOBJICHHE, aJJIOTPONUS,
aM(pOTEepHOCTh, XUMHUYECKAasl CBSA3b (KOBAJIICHTHAS, HOHHAS, METAJUTHUECKAs), KPUCTAJUTMYECKast
pemérka, KOppO3Hsl METAJIOB, CIUIaBbl, CKOPOCTb XHMMHMYECKON peakIUH, TMpeaesIbHO
nonyctuMas konueHTpamus [1JIK BemecTBa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUI U TPUMEHSATH 3TH MOHATHS IPU
OIMCAaHUU BEIIECTB U UX MPEBPALICHUII;

UCIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIUKY JUJISl COCTaBJIEHUS (OPMYJ BELIECTB U ypaBHEHUIl
XUMHYECKUX PEAKIIUN;

OTpEeENATh BaJCHTHOCTh M CTENEHb OKHUCICHUS XUMHYECKHX JJIEMEHTOB B COCIMHEHHSIX
Pa3IMYHOTO COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K OMPEACIIEHHOMY KJIacCy COEIMHEHHH M0
dbopMynaM, BUJ XUMHUYECKON CBSI3U (KOBAJICHTHAsI, MOHHAS, METAITNYECKAs) B HEOPTaHUIECKUX
COEIMHEHUSX, 3apsj HOHA MO0 XUMHUYECKON (opmyre, xapakTep cpelbl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCTUHEHUM, TUI KPUCTAUINYECKON PEIETKH KOHKPETHOTO BEIECTBA;
packpsiBaTh cMmbica [lepuonndeckoro 3akona J[. M. MengeneeBa u IE€MOHCTPUPOBATH €ro
MOHMMAaHME: OIUCHIBaTh M XapakTepu3oBaTh Tabmuunyio (opmy Ilepmonnyeckoil cucTembl
XUMHYECKHUX DJIEMEHTOB: Pa3Ninyarh MOHSATHUS «[JIaBHAs MoArpymnmna (A-rpymnmna)» U «mo0odHast
noarpynna (b-rpynma)», maneie U OOJbIIME TEPUOABI, COOTHOCUTH OOO3HAUEHUS, KOTOPHIE
UMEIOTCS B NEPUOAMYECKON Tabiuie, ¢ YHMCIOBBIMU XapaKTEpUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsj Aapa, o0liee YUCIIO AMEKTPOHOB U paclpeiesieHne ux
IO AJIEKTPOHHBIM CIIOSIM), OOBSACHATH O0IIHME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 2JIEMEHTOB
U WX COCIMHEHHMH B mpeaenax MajblX NEPHOJIOB U TIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIACCU(UIIUPOBATH XUMUIECKUE IIEMEHThI, HEOPTaHUUYECKHE BEIIECTBA, XUMUUYECKHE PEAKITUU
(110 YMCITy ¥ COCTaBY yYaCTBYIOIIMX B PEAKILIUU BEILECTB, IO TEMJI0BOMY 3P dEKTY, 10 NU3MEHEHUIO
CTENEHEH OKUCIIEHUS XUMUYECKUX JJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME U cHenu(HUUEeCKHe XUMUYECKHE CBOMCTBA MPOCTBIX U
CJIOXHBIX BEUIECTB, MOATBEPK/Asl ONUCAHUE TPUMEPAMH MOJIEKYJIIPHBIX U MOHHBIX YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

COCTABJISITh YPaBHEHUS 3JICKTPOJIUTUUECKON JUCCOLIMAIIMY KUCIOT, IIeJI0UeH U COJIeH, MOJTHbIE U
COKpaIllEHHBIEC YPAaBHEHUS peakIil HOHHOTO OOMEHa, YpaBHEHHs PEaKIHid, TOATBEPKIAIOIINX
CYLIECTBOBAaHHE F€HETUUYECKOI CBSI3U MEXK/y BEILIECTBAMU PA3IIUYHBIX KJIACCOB;

PacCKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIINI MOCPEICTBOM COCTABICHUS
AIEKTPOHHOTO OallaHCca 3TUX PeaKLIUid;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHUSI, BOZMOXHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChbl BEIIECTB, MacCOBYIO JOJIIO
XUMHUYECKOTO 3JIeMEHTa Mo (opmyse COelIMHEHHUs, MAcCOBYIO JIOJII0 BEIIECTBA B PacTBOpE,
IIPOBOJUTH PACYETHI [0 YPABHEHUIO XMMUYECKON PEaKIUU;

coOJro1aTh MpaBUiia MOJIb30BAHUS XUMHUYECKON TTOCYZI0ON M JTaOOpaTOPHBIM 00OPYIOBaHHEM, a
Tak)Ke MpaBUiia OOpAICHHS ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BHITIOJTHEHHIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB IO MOJYYCHHIO M COOMpPAHHUIO ra3000pa3HBbIX BEIIECTB
(aMMHaKa 1 yrJIeKHCIIOro rasa);

MPOBOJIUTh PEAKIUHU, MOATBEPKIAIOIINE KAYECTBEHHBI COCTaB pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM NMYTEM XJIOPHA-, OpOMHUA-, HOIU-, KapOoHaT-, docdar-, CUIMKAT-,
cyabdaT-, TUIPOKCUI-MOHBI, KATHOHBl AaMMOHHUS M HOHBl H3Y4YEHHBIX  METAJJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

13



MIPUMEHATh OCHOBHBIE OIEpaIlii MBICIUTEILHON JIEATeIbHOCTU — aHAJU3 U CUHTE3, CPABHEHHUE,
000011IeHHE, CUCTEMATH3AINIO, BBISIBJICHUE MPUYNHHO-CIICICTBEHHBIX CBI3€U — ISl U3y4YEHUS
CBOWCTB BENIECTB M XHWMHYECKHX PEAKIHM, €CTECTBEHHO-HAy4YHbIE METOJbl IO3HAHHUS —
HaOIt0IeHNe, M3MEPEHUE, MOJICIIUPOBAHKE, YKCIIEPUMEHT (peatbHBIA U MBICIICHHBIH ).
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBSIBATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJ151 YYEHUKA

* Xumus, 8 knacce/ I'abpuensa O.C., Octpoymos U.T'., Cnagkos C.A., AKIIOHEpHOE 0OIIECTBO
«M3narenbcTBO «IIpocBemenmne»

* Xumus, 9 xnacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A., AKIIMOHEpHOE 00IIECTBO
«M3narenbcTBO «lIpocBemenmne»

METOJAUYECKUE MATEPHUAJIBI AJIS1 YYUTEJISA

1. Xumus. 8,9 kiacc. Yuebnuk (aBropsl O. C. ['abpuensH).

2. «Xumusi». Paboune nporpammel. [Ipenmernas nunaus yaeournkoB O.C. ['abpuensina, 8-9 kimacchr:
yueb. mocobue 1711 0011e00pa3oBaTeIbHBIX OpraHu3anuii: 0a30BbIil ypOBEHB /

O.C. l'abpuensn, C.A. Cnagkos 3. Pabouas terpaas. 8 kinacc (aBTopsl O. C. ["'abpuensH, C. A.
Cnankos).

4. Terpaap it 1a0OPATOPHBIX OIBITOB M MPAaKTUIECKUX padoT. 8 kiacc (aBropsl O. C. ["'abpuensH, U.
B.Axcénosa).

5. IIpoBepounbie 1 KOHTPOIBHBIE paboThI. 8 Kinacc (aBTopsl O. C. 'abpuensn, U. B. Tpuryouak).

6. Xumus B TeCTax, 3a7adax u ynpaxHeHusx. 8 kiacc (aBropsl O. C. ['abpuensu, U. B. Tpurybuak).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
http://www.chemnet.ru I'azera «Xumusi» U caiT it yaurenst «5 uay Ha ypOK XUMUK»
http://him. 1september.ru Equnas komtexus LIOP: [IpenMeTHast KoImeKmus «XUMHS»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbIE 3KCIIEPUMEHTBI: XUMHUSL.
Konnexnust Poccniickoro o0mieo0pa3oBaTenbHOTo mopraia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii
http://www alhimik.ru Bcepoccuiickas onummnuaaa mKoI-HUKOB MO XUMUHN
http://chem.rusolymp.ru Opranuueckas XUMHUs: SJIEKTPOHHBIN YIeOHUK IJIs1 CPETHEN IIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: SJEKTPOHHBIA YIEOHUK
http://www hemi.nsu.ru OTKpBITBIH KoJUIeK: XUMHUS
http://www.chemistry.ru /[ucraHnimoHHas oTMMIIHAAA IO XUMHUHU: TEICKOMMYHUKAITMOHHBIN
00pa3oBaTeNbHBIN MPOEKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucTaHITMOHHBIE SBPUCTUUYECKHE
OJIUMITUABI IO XUMHH
http://www eidos.ru/olymp/chemistry 3anumarenbHasi XUMHS
http://home.uic.tula.ru/~zanchem M3 onpita pabots! yuutens xumun: cait H.}O. CeicmanoBoi#t
http://sysmanova.narod.ru Kabunet xumuu: caiit JI.B. PaxmanoBoii
http://www 104.webstolica.ru Knaccudukamnmss XaMHUIeCKIX peaKIui
http://classchem.narod.ru KouTpen — Xumust 1uist Bcex: yueOHO-UH(GOPMAIIMOHHBIN CaliT
http://kontren.narod.ru Marepuansi kadenps! Gpuznueckor U KoutongHou xumun KOxHOTO
(benepanbHOrO yHUBEPCUTETA
http://www.physchem.chimfak.rsu.ru Meroauka o0ydenus xumuu: cait kadeapsl xumuu HI'TIY
http://mctnspu.narod.ru Metoauueckoe o0beuHeHne yunreneid xumuu CeBepo-BocTounoro okpyra
ropojia MockBbl
http://bolotovdv.narod.ru HaroMeTp: HAHOTEXHOIOTUYECKOE COOOIIECTBO
http://www. nanometer.ru OHJIaliH-CITIPaBOYHUK XUMUYECKUX dieMeHToB WebElements
http://webelements.narod.ru [TomynspHas OuOIMOTEKa XUMHUECKUX DJIEMEHTOB
http://n-t.ru/ri/ps Caiit Alhimikov.net: yaeOHbIC U CITpaBOYHBIE MAaTEPHAIIBI IO XUMHH
http://www. alhimikov. net Caiit Chemworld.Narod.Ru -Mup xumun
http://chemworld.narod.ru Caiit «BupTryanpHas XuMH4eCKas IIIKOIa»
http://maratakm.narod.ru Caiit «Mup xumMun»
http://chemistry. narod.ru XuMuK.py: caliT 0 Xumuu
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http://www.xumuk.ru Xumuueckas ctpanndka SpociaaBckoro LieHTpa TeleKoMMyHUKaIUI 1
WH(OPMAITMOHHBIX CHUCTEM B 00pa30BaHUU

http://www.edu.yar.ru/russian/cources/chem Xumuueckuit nopran ChemPort.Ru
http://www.chemport.ru Xumudeckuii cepsep HimHelp.ru: yaeOHbIe 1 cripaBOYHBIE MaTEpHAIIBI
http://www himhelp.ru Xumusi: Marepuans! «Bukuneann» — cBoOOIHOM SHIUKIONES NN
http://ru.wikipedia.org/wiki/Xumus Xumus i BceX: WUTFOCTPUPOBAHHBIE MaTEPHAIIBI TIO OOIIEH,
opraHu4eckoi u Heopranudeckoit xumud http://school-sector.relarn.ru/nsm Xumus u xxu3np — XXI
BEK: HAYYHO-TIOMYJISIPHBIN KypHaI

http://www.hij.ruXumo3a: cooOmiecTBo yunteneil XuMun Ha nmopraie «CeTb TBOPUECKUX yUuTeneii»
http://it-n.ru/communities.aspx ?cat_no=4605 tmpl=com IlIxospbHIKaM 0 XUMHH: CANT XUMHIECKOTO
¢daxynprera Antl'Y

http://www chem.asu.ru/abitur DnexkTpoHHas OMOINOTEKA 110 XMMHUH M TEXHUKE
http://rushim.ru/books/books.htm DnexTponnas 6ubimoreka ydeOHBIX MaTEpHUaIOB IO XUMUU Ha
noptasie Chemnet

http://www.chem.msu.su/rus/elibrary neMeHTsI xu3Hu: caidT yuurtens xumun M.B. ConoBseBoit
http://www.school2 kubannet.ru Qunuknonenus «[Ipupona Hayku»: Xumus
http://elementy.ru/chemistry

[Tone3nbie CANThI A1 YYUTES XUMHHU
http://experiment.edu.ru/ Kosnekius: ecTecCTBEHHOHAYYHbIE SKCIIEPUMEHTHI

http://school-collection.edu.ru/ - Equnas komiekuus nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB

http://festival.1september.ru/subjects/4/ - decTuBanb negarorndeckux uaeu "OTKPBITHIN YpOK".
Pa3paboTku ypoKOB 10 XMMUHU

http://fcior.edu.ru/ - ®enepanbHbIil IEHTP HHPOPMAITMOHHO-00pa30BaTEILHBIX pecypcoB. Ha moprane
pa3melnieHsl 00pazoBaTeIbHbIC pecypehl 1o npeaMeram. Mmeercs cucrema noucka u GUIBTPOB

http://him.1september.ru/ - 35eKTpOHHAasE Bepcus razeThl " Xumus" npuiiokeHue K "1 ceHTsaops"

http://pedsovet.org/ - [leacoser.org. ’KuBoe mpocTpancTBo 00pazoBanus. IHTepHET-pecypc COIEpKUT
TEOPETHUYECKHE U MTPAKTUYECKUE MAaTEPUAITBI AJISl TPOBEICHHS YPOKOB, BHEKIIACCHBIX MEPOTPHUITHI

http://www.uroki.net/ - UROKILNET. Ha crpanunax storo caiita Bel Halinere noypo4Hoe u
TEMaTHYECKOE MIIAHUPOBAHUE, OTKPBITHIE YPOKH, CLICHAPHUH IIKOJIBHBIX MPa3HUKOB KIACCHBIE YaCHl,
METOAMYECKUE Pa3pabOTKU, KOHCIIEKTHI YPOKOB, TaOOpaTOpHBIE, KOHTPOJIEHBIE paOOTHl 1 MHOKECTBO
APYTUX MaTepPHAIOB

http://www.alhimik.ru/ - AJIXMMUK. DneKTpoHHbIN KypHaJ 1J1s NPenoiaBaTeiei, NIKOJIbHUKOB U
CTYJEHTOB, U3YyYaIOIIUX XUMHUI0. BKiIIouaeT MeToanueckue peKoOMEeHIalluu AJisl yYuTeled XUMUH,
CIPaBOYHHKH, OMOTpad iy BENMKIX XUMHUKOB, pa3aeinsl "Becemas xumus", "Xumus Ha KK JCHD U
MHOT'O IPYTOi MHTEPECHOHN U TI0JIE3HOW MH(OpMaITUH

http://www.chemistry.narod.ru/ - Mup xumun. Cogep’uUT XUMUYECKUE CIIPABOUYHUKH, HCTOPHUIO
CO3JIaHMS U PA3BUTHUS MEPUOINYECKON CUCTEMBI 3JIEMEHTOB (cchulKa "My3eit"), onucaHue XuMHYECKUX
OIIBITOB C paSJII/I‘IHbIMI/I DJIEMCHTAMH, CBE€ACHUA N3 OCHOBHBIX O6HaCTeﬁ XUMHUHU (OI‘paHI/IquKa}I,
arpoOXUMUsl, TCOXUMUS, IKOXUMHUS, aHATUTHIECKAsT XUMHUS, POTOXUMUS, TEPMOXUMHSI, HEPTEXUMHUSI),
pa3;[en XUMHUYCCKUX HOBOCTGI\/'I, CCBIJIKM Ha ITOJIC3HBIC pecypcm I/IHTepHeTa uT.O.

http://hemi.wallst.ru/ - Xumus. O6pa3oBaTeIbHBIN CAUT JJIS IIKOJIBHUKOB U CTYJIEHTOB. DJIEKTPOHHBIN

34



Y4eOHHMK 110 XUMHHU JJIs1 CPEIHEH IIKOJIbI, TPUTOIHBIHN IS HCIIOJIb30BAHUS KaK B OOBIYHBIX, TaK U B
CTICIIMATIM3UPOBAHHBIX KJIACCaX, a TAK)Ke /IS IOBTOPEHUS MaTepralia B BBIITYCKHOM KJIacce U JUIs
MOJITOTOBKHM K 9K3aMeHaM. Ha caiite omyOnukoBaH psii npuiloKeHui: Tabnuna Menaeneesa, Tabnuna
AIIEKTPOOTPUIATEILHOCTEH 3IIEMEHTOB, 3JIEKTPOHHBIE KOH(PHUTYPAIIH JIEMEHTOB H JIp., @ TAKXKE 331a491
U1l CAMOCTOSITENTFHOTO PELICHHUS.

http://www.college.ru/chemistry/ - OTkpbITbiii Komtemk: Xumus. DneKTpoHHBIA y4eOHUK IO XUMUHU
(HeopraHu4eckasi, OpraHu4ecKasi, i7AepHasi XUMHS, XUMHUS OKPY)KAIOIIEH cpebl, OMOXUMHUS); COACPIKHUT
00JIbIII0€ KOTTMYECTBO JOMOJHUTEIBHOTO MaTeprana. Y 4eOHUK COMPOBOXKIAETCS CIIPABOYHBIMU
TabIUIIaMU, IPUBOIUTCS MOIPOOHBIN pa300op THUIOBBIX 3a/1a4, IPECTaBICH OOJIBIION HAOOP 3a1au AT
CaMOCTOSATEIILHOTO PELICHUS

http://www.informika.ru/text/database/chemy/Rus/chemy.html - DnekTpoHHbBIE yueOHUKH 11O 00MIEH
XUMHHU, HeOpFaHHHGCKOﬁ XUMHHU, OpFaHquCKOﬁ XUMHHU. HpeZ[OCTaBJBIIOTCH CIIPAaBOYHBIC MATCPUAIIbL
(coBapbh XUMHUYECKUX TEPMHHOB, CIIPABOYHBIC TAOIHUIIBI, OMOTpaduu BETMKUX XUMUKOB, HCTOPHS
XUMHH), @ TAK)KE TECTOBBIE BOMPOCHI

http://www.edu.yar.ru/russian/cources/chem/ - Xumuueckas crpannuka Spociasckoro LleHTpa
TEJIEKOMMYHUKAINI 1 HHPOPMALMOHHBIX CUCTEM B 00pa30BaHUU. 3a/1auy Ui OJUMITHA 110 XUMHH,
OIMCaHNE UHTEPECHBIX XUMUYECKUX OMBITOB, CIOBAPh XUMHUYECKUX TEPMUHOB, CBEJICHUS U3 TEOXUMUU
(IpOMCX0XKIEHUE U XUMUYECKHUI COCTaB HEKOTOPHIX MUHEPAJIOB)

http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry - O6pa3oBaTeabHbII CEpBEp TECTUPOBAHUSI.
BbecrutatHoe on-line TecTHpOBaHKE IO XUMHUH, TPEOYET PETUCTPAIIMH B CUCTeME. TeCTOBbIC 3aaHus
BKJIIOYAIOT B c€0s COCTaBJICHUE YPAaBHEHUHN U BBIOOP YCIOBHI MPOBENCHU XUMUUECKUX PEaKIINM,
KJIaCCU()MKALIMIO JIEMEHTOB M CII0KHBIX BEIIECTB, BOIPOCHI 110 CTPYKTYPE MOJIEKYII, KOJINYECTBEHHBIN
pacyeT peareHTOB, CIIOCOOBI UICHTU(DUKAIIUN BEIIECTB.

CaiiTsl 11 yYuTeasi XUMHUH

O6pa3zoBarenbHbie IHTEpHET-PECYpPCHI IO XUMUU:

1. ITopTtan ¢pyHAaMeHTaTLHOrO XUMUUecKoro oopa3oanus ChemNet. Xumuueckas HHGOpMaIMOHHAsS
ceTh: Hayka, oO6pazoBanue, TexHonoruu http://www.chemnet.ru

2.I'azeta «XuMusi» U CalT As yuutens «5 uay Ha ypok xumuu» http://him.1september.ru

Enunas xomnexus L{OP: [Ipenmernas koymekmus «Xumusi» http://school-
collection.edu.ru/collection/chemistry

3.EcrecTBeHHO-Hay4HbBIE SKCTIEpUMEHTHI: Xumus. Komtekius Poccuiickoro o61meo0pa3oBaTeIbHOTO
noprana http://experiment.edu.ru

4.Bcepoccuiickas oMMMIIHaa MKOJBHUKOB TI0 XuMuu http://chem.rusolymp.ru

5.0pranuueckasi XUMUs: SJIEKTPOHHBIA y4eOHUK JJIS1 CpeIHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru

6.OCHOBBI XUMHHU: JIEKTPOHHBIN yueOHHK http://www.hemi.nsu.ru

7.OTKpBITHIN KOUTEK: XuMus http://www.chemistry.ru

8./lucTaHIMOHHAS OJIMMITHA/A TT0 XMMHUU: TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHbIN POSKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry

9. lucTaHIIMOHHBIE BPUCTHYECKUE OJMMITUA]IBI IO XUMUU http://www.eidos.ru/olymp/chemistry
10.3anumarenbHas xumus http://home.uic.tula.ru/~zanchem

11.Knaccudukamus xumudeckux peakiuit http://classchem.narod.ru

12.KouTpen — Xumust i Bcex: yueOHO-uH(popMaimoHHbIi caifT http://kontren.narod.ru
13.Marepuans! kadeaps! Gu3ndeckoi 1 KosutonaHon xumun KOxHoro (enepanbHOro yHUBEPCUTETA
http://www.physchem.chimfak.rsu.ru

14.Metoauka o0yueHus xumMuu: cat kadpeapsl xumuu HI'TIY http://mctnspu.narod.ru

15.HanomeTp: HaHOTEXHOJIOTHYECKOe coo01ecTBO http://www.nanometer.ru
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16.0nnaiiH-cipaBoyHUK XuMHueckux 3anemeHToB WebElements http://webelements.narod.ru
17.ITonrynsipaast OMGIMOTEKAa XMMHUYECKUX 3JIEMEHTOB http://n-t.ru/ri/ps

18.Caiit Alhimikov.net: yueOHbIe U ClipaBOYHBIEC MaTepHaibl Mo XxuMuu http://www.alhimikov.net
19.Caittr Chemworld.Narod.Ru -Mwup xumun http://chemworld.narod.ru

20.Caiit «BupryanpHas xumuueckas mkosa» http://maratakm.narod.ru

21.Caiit «Mup xumun» http://chemistry.narod.ru

22 XuMuK.py: caiit o xumuu http://www.xumuk.ru

23.Xumuueckas ctpannudka SpocnaBckoro [leHTpa TenekoMMyHHUKAIMK 1 HH(OOPMAITMOHHBIX CHCTEM B
obpaszoBanuu http://www.edu.yar.ru/russian/cources/chem

24 Xumnaeckuit mopran ChemPort.Ru http://www.chemport.ru

25.Xumnyeckuii cepsep HimHelp.ru: yue6uble u cipaBounslie Matepuaisl http://www.himhelp.ru
26.Xumus: Matepuaibl «Bukuneann» — CBOOOTHON SHITMKIIONECIUN
http://ru.wikipedia.org/wiki/Xumus

27.XuMus 11 BCEX: WUTFOCTPUPOBAHHBIC MaTEPHATBI TTO OOIIEH, OPraHNYeCKOM U HEOPTaHHMIECKOM
xumui http://school-sector.relarn.ru/nsm

28.Xumus u xxku3Hb — X X1 BeK: Hay9HO-TTONYJISIPHBIHN sxypHa http:/www.hij.ru

29. XuMmo3a: coo0IEeCcTBO yunTeae XuMun Ha noptaine «CeTh TBOpUECKUX yuuTesei» http://it-
n.ru/communities.aspx?cat_no=4605 tmpl=com

30.11IxoapHUKAM O XMMHHU: CAUT XUMu4eckoro (axynbrera Antl'Y http://www.chem.asu.ru/abitur
31.0OnekTpoHHas 6uOIMOTEKA M0 XUMHUH U TexHuKe http://rushim.ru/books/books.htm
32.0nexTpoHHast OMOIMOTEKa yUeOHBIX MaTepHaioB 10 XMMHUHU Ha roprasie Chemnet
http://www.chem.msu.su/rus/elibrary

33.0unuknonenus «[Ipupona Hayku»: Xumus http://elementy.ru/chemistry
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