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IHOACHUTEJIBHAA 3AIIMCKA

[TporpamMMa 1Mo XMMUU HA YPOBHE OCHOBHOTO 0011ero 00pa3oBaHMs COCTaBICHA HA OCHOBE TPeOOBaHUI K pe3ylbTaTaM OCBOSHUSI OCHOBHOM
o0pa3oBaTeNbHON MPOTpaMMBl OCHOBHOTO 001Iero oOpazoBanus, npeactaBieHHbIX B PI'OC 00O, a Takke Ha ocHOBe (enepanbHON padbodeit
MIPOrpaMMbl BOCIIUTAHUS U ¢ YYETOM KOHIIETIIMU MpenoAaBaHus yueOHOro mnpeaMera «XuMus» B 00pa3oBaTelbHbIX opraHuzanusax Poccuiickoit
denepanuu.

[TporpamMmMa mo XxuMuM AaéT MpeACTaBIEHUE O IENAX, o0Imel cTparernu o0y4eHUs, BOCIIUTAHUS M Pa3BUTH 00yUYaIONIUXCSI CPEACTBAMU
y4eOHOro TMpeaMeTa, YCTaHaBIMBAeT o0053aTeIbHOE IMPEAMETHOE COAepXKaHHe, IpeaycMaTpUBaeT paclpeiesieHHe €ero Mo KiaccaM |
CTPYKTYpUpPOBaHUE MO pazjielaM U TeMaM MPOorpamMMbl 0 XUMUH, ONPEEIIeT KOJINYECTBEHHbIE U KaUYeCTBEHHbIE XapaKTEPUCTUKU COACPKAHMUS,
PEKOMEHIYEMYIO TIOCIIEAOBATEIHHOCTh H3YUYEHUSI XUMHUH C YIETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTUKU Y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEH OOydaromuxcs, OmpeseNseT BO3MOXKHOCTH MpEeAMETa I pealu3alud TpeOOBaHWI K pe3ylnbTaraM OCBOCHUS
OCHOBHOM 00pa3zoBaTebHON MPOrpaMMbl HA YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHMs, a TaK)Ke TpeOOBaHUMN K pe3yJbTaTaM OOY4YeHHS] XUMUU Ha
ypOBHE Iiesiell M3y4eHHs IMpelMeTa M OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIbHOM MEATENBHOCTH OO0YYaloIlerocs MO OCBOCHHIO Y4eOHOTO
CoZIep KaHusl.

3HaHHEe XUMHUM CIIY’)KUT OCHOBOHM st (DOPMUPOBAHHS MHPOBO33PEHHSI O0YYAIOMIETOCs, €ro MPEACTAaBICHUH O MaTepuaIbHOM EIUHCTBE
MHpa, BAKHYIO pOJIb UTpatoT (popMHUpyeMble XUMHUENH MPEACTaBICHHS O B3aMMOIPEBPALICHUSIX SHEPTUU U 00 3BOJIOIUH BEIIECTB B MPHUPOJE, O
MyTSX PEHIeHUs] TI0OATBHBIX MPOOJEM YCTOWYMBOTO PAa3BUTHs YEJIOBEYECTBA — CBHIPHEBOW, DHEPTreTUYECKOW, MHUIIEBOM M IKOJOTHYECKOMN
0€30macHOCTH, MPOOJIEM 3IPaBOOXPAHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET peajH3alid BO3MOXKHOCTEH I CaMOpPa3BUTUS U (OPMHUPOBAHUS KYJIbTYpPBI JIMYHOCTH, €€ oOmedl M (PyHKIMOHAIBHON
IPaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMHUPOBAHHME MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH OO0YyYarolMXCs, HAaBBIKOB MX CAMOCTOATEIbHOW y4eOHOI
NEeSTENbHOCTH, YKCIIEPUMEHTAIBHBIX U HCCIEIOBATEIbCKIUX YMEHUN, HEOOXOAMMBIX KaK B TIOBCETHEBHOM XU3HHU, TaK U B MpodeccroHAIbHON
JeSTeIbHOCTH;

3HAKOMHUT CO Creln(UKONW HAYYHOTO MBIIUICHUS, 3aK/1a/IbIBAET OCHOBBI LIEJIOCTHOTO B3IJIs1a HA €AMHCTBO NMPUPOBI U YETIOBEKA, SBISETCS
OTBETCTBEHHBIM 3TaroM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0y4aIOUINXCS;

croco0CcTBYET POPMUPOBAHHUIO IIEHHOCTHOTO OTHOIIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K IPUPO/IE, K YETIOBEKY, BHOCHT CBOM BKJIA B
IKOJIOTHUECKOE 00pa30BaHUe 00YJaAIOIIUXCS.

JlanHble HampaBieHHs B OOyYEHHMM XHMHUHU OOECHEYMBAIOTCS creuu(UKol coaepikaHus ydeOHOro IpeaAMeTa, KOTOPBIA SBISETCS
MeJarornyecky aJlaTHPOBAHHBIM OTpakeHHeM 0a30BOi HaAyKH XMMHH Ha ONpeAeIEHHOM dTane e€ pa3BUTHUS.



Kypc xumuu Ha ypoBHE OCHOBHOIO OOIIEro OOpa30BaHHS OPUEHTHPOBAH Ha OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbI MEPBOHAYAILHBIX
MOHSTUN XMMUHU, OCHOB HEOPTAHMYECKOM XUMUU U HEKOTOPBIX OTJEIbHBIX 3HAUUMbIX MOHITHI OPraHMYE€CKON XUMUH.

CtpykTypa coiepaHus NpOrpaMMbl MO XMMUU C(HOPMHUpPOBaHA Ha OCHOBE CHUCTEMHOro mnoaxoaa k e wusyueHuro. ConepkaHue
CKJIQ/IbIBACTCSl U3 CHCTEMBI MOHATHI O XMMHUYECKOM 3JIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATUH O XMMHUYecKOl peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPTaHM30BaHbI 10 MPUHIUITY MOCIEA0BATEIIBHOTO PAa3BUTUS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /[. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHUs O CTPOEHUH aTOMa U XUMHUYECKOU CBS3H;

— MpeCTaBIEHUHN 00 3NIEKTPOTUTHUECKON AUCCOIMAIIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUSA pacCMaTPUBAIOTCS HA OCHOBE YMIIMPUYECKU MOTYUYSHHBIX U OCMBICIIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIIEAOBATEIEHO
OT OJIHOTO YPOBHSI K JAPYrOMY, BBIIOJHSS (PYHKIHMU OOBSICHEHHS W MPOTHO3UPOBAHMS CBOWCTB, CTPOEHHUS M BO3MOXKHOCTEH MPaKTHUECKOTO
MIPUMEHEHHUS U MOJTYYEHUS N3y4aeMbIX BEILIECTB.

OcBoeHUe NporpamMmbl M0 XUMUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHHSI O XUMUYECKOW COCTABIIAIONIEH HAyYHOU KapTHUHBI MUPA B
JIOTUKE €€ CUCTEMHOM NMPUPOABI, IEHHOCTHOI'O OTHOLIEHUS K HAyYHOMY 3HaHHMIO U METOaM IIO3HaHUS B Hayke. V3yueHue XuMuu nNpoucxoauT ¢
NpUBJICUEHHEM 3HaHUH U3 paHee U3yYeHHBIX y4eOHBIX npeaMeToB: «OKpyskaronmii Mupy», «buonorus. 5—7 kinacce» u «Pu3nka. 7 Kjaacey.

[Ipy u3ydeHMM XUMHH MPOUCXOTUT (OpPMHUpPOBAaHME 3HAHMM OCHOB XMMHUYECKOH HayKH Kak O0JacCTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTUYECKONH JESITeTbHOCTH YENOBeKa M KaK OJHOr0 U3 KOMIIOHEHTOB MHPOBOM KYNbTYpbl. 3ajada Y4eOHOTO MpeaMeTa COCTOUT B
(hOpMHUPOBAHUH CUCTEMbI XUMUYECKUX 3HAHUN — BaXHEHIINX (PAKTOB, OHITHH, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUH, TOCTYITHBIX 0000IICHHIA
MHPOBO33PEHUYECKOTO XapaKTepa, si3blKa HAyKH, B MPUOOIICHUH K HAyYHBIM METOaM TO3HAHUS NIPU U3yYEHUH BEIIECTB M XUMHUYECKUX PEaKIIUi,
B (OpPMHUPOBAaHMHM W PA3BUTHH II03HABATEIBHBIX YMEHHH W WX MNPHUMEHCHWU B Yy4EOHO-TIO3HABATENHHON W yueOHO-MCCIIE0BATEIHCKOM
NesITeIbHOCTH, OCBOCHUH MPABHJI O€30M1aCHOTO OOpaleHHsI C BELECTBAMH B IIOBCETHEBHOM KU3HU.

[Ipu u3yyeHnr XUMHUU Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus BaXKHOE 3HAYEHHE MTPUOOPETH TaKHe 11T, Kak:

— (popMHpOBaHUE MHTEIUIEKTYAJIHO PAa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHIO, COTPYAHHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO
peleHuid, CHOCOOHON alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KHU3HH;

— HAampaBJIeHHOCTh OOyYEHHUS Ha CHCTEMAaTHYecKoe MPHOOIIeHHEe OOYyYaloIIMXCS K CaMOCTOSITENIbHOM IO3HaBaTEIbHOW IEsITebHOCTH,
HAy4YHBIM METO/IaM MO3HAHUs, POPMUPYIOLIIM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrieyeHne YCJIOBUHM, CIIOCOOCTBYIOIIMX NPUOOPETEHHIO OOYYAIOUIMMHCA OINbITa pa3HOOOpa3HOW JesITEIbHOCTH, MO3HAHUS U
CaMOTO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHLIUN ), UMEIOIIUX YHUBEPCATIbHOE 3HAUYCHHUE VISl PA3JIMUHbBIX BUAOB JIEATEIbHOCTH;



— (popmupoBanue 001K (HYHKIIMOHATEHON U €CTECTBEHHO-HAYYHOW IPAaMOTHOCTH, B TOM YHCJIE YMEHUH OOBSICHATH M OIICHUBATH SIBJICHUS
OKPY>KaOIIero MHUpPa, UCIIONB3Yys 3HAHUS M OIBIT, MOJYYCHHBIC NMPU U3YUYCHUU XMMHH, IPUMEHITh X MPH PEIICHUU MPOOJIeM B MOBCEAHEBHOU
KU3HHU U TPYJIOBOM JESTEIBHOCTH;

— (dopmupoBanue y 0oOydYaronMxcsi TYMAaHHUCTHYECKHUX OTHOIICHUH, MOHUMAaHHWsA I[ICHHOCTH XHWMHYECKHX 3HAaHUMA I BBIPAOOTKH
AKOJIOTUYECKH 1EJIECO00Pa3HOTO TOBEACHUS B OBITY M TPYAOBOM ACATEIHHOCTH B IIEISAX COXPAHEHHUS] CBOETO 3JI0POBBS M OKPYXKAIOIICH
MIPUPOTHOMN CPEIBI;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M CAaMOBOCIUTAHUIO HA OCHOBE YCBOCHHS OOIIEYETIOBEUYECKHX
[IEHHOCTEMH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NIPO(DHIIS U HAMMPABIEHHOCTH JTaJIbHEHUIIIET0 00yYeHHS.

OO6miee Yrciio YacoB, OTBEAEHHBIX JJIs M3YUCHHUsSI XUMUU Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, cocTaBisieT 136 dacoB: B 8 kimacce —
68 "acoB (2 gaca B Hezeno), B 9 knacce — 68 yacoB (2 yaca B HEJIENIO).



COJEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayajbHbIe XMMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMHM B KHM3HU 4YeloBEKa. XMMHS B cHUCTeMe HayK. Tena u BemecTBa. PU3MUYECKUE CBOWMCTBA BEIIECTB.
ArperaTHoe coCTOsIHHE BelecTB. [[oHsATHE 0 MeTo1aX MO3HAHUS B XUMHH. YKCThIe BemecTBa u cMecu. CriocoObl pa3ieNieHus] CMece.

ATOMBI U MOJIEKYJbl. XUMHUYECKHE 3JeMeHThl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB. [IpocTble M ClOXHBIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YYEHHUE.

Xumunyeckas popmysa. BaJeHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAS aTOMHAs
Macca. OTHOCUTENbHAs MOJIEKYJIsipHast Macca. MaccoBas 101t XUMUYECKOTO 3JIEMEHTA B COCAMHEHUH.

KonuuectBo BemectBa. Mosibs. MonsipHas macca. B3auMocBs3b KoMuecTBa, MacChl U YUCHA CTPYKTYPHBIX €IUHUIL BeulecTBa. Pacuérsl
1o opmysaamMm XUMHUYECKUX COETUHEHUH.

Ou3nyecKkue W XUMUYECKUE SBJICHUS. XHUMHUYECKas peakius M e€ MPU3HAaKU. 3aKOH COXPAaHEHHS MacChl BEIIECTB. XUMHUYECKHE
ypaBHeHHs. Knaccupukaius XuMHYECKUX peakunii (COeqUHEeHUs, Pa3I0okKeHU, 3aMeILeHHsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYAOH, ITpaBUiIaMu pabOThI B jJabopaTopuu U mpuéMaMu oOpamieHus: ¢ JabopaTOpHBIM 000pyI0BaHUEM,
M3y4YeHUE U OMHMCaHue (PU3NUECKHX CBOMCTB 00Pa3Il0B HEOPraHMYECKUX BEIIECTB, HAOMOAeHHE (pr3nyecKux (IJIaBJieHHe BOCKA, TassHHUE JIbJa,
pactupaHue caxapa B CTYINKE, KUMEHHE M KOHACHCAIUs BOJbl) U XUMUYECKHX (TOpEHUE CBEUH, MPOKAJIMBAHUE MEIHOM MPOBOJIOKH,
B3aMMOJICHCTBHE MeJa C KUCIIOTON) SIBJICHUM, HAOMIOEHIE W ONMHCAHUE MPU3HAKOB MPOTEKAHUs XUMHUYECKUX peakinuil (pa3iokeHue caxapa,
B3aUMOJICICTBUE CEPHOM KHUCJIOTHI C XJIOPHAOM Oapus, pasznoxkeHue ruapokcuna meau (II) mpu HarpeBaHwu, B3aUMOJEHCTBHE Kele3a C
pactBopom conu Meau (II), mzydenue crnocoOOB pazfeneHus cMeceil: ¢ MOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BHIMAPUBAHUE, JUCTUILISALUS,
xpomatorpadusi, POBEICHNE OYHCTKH MMOBAPCHHON CONH, HAOIIOJIEHHUE W OMHCAHHUE PE3yJIbTAaTOB MPOBEIEHUS OIBITA, WLIIOCTPUPYIOIIETO
3aKOH COXPAHEHUsI MaCChl, CO3/IaHKE MOJIEe MOJIEKYJ (IIaPOCTEPKHEBDIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHNYeCKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3nyxa. Kucimopoa — anemMeHT u mpocToe BemecTBo. Haxoxaenne Kuciopoia B npupojie, Gusndeckue u
XUMHA4eckne cBorcTBa (peakuumu ropenus). Okcuzpl. [Ipumenenuwe kucnopona. CrocoObl MoiyueHHs KHCIOpoJa B JabopaTopuu U
MPOMBINICHHOCTH. KpyroBopoT kucinopoza B npupoze. O30H — autoTponHasi MOAU(UKAIUS KUCIOPOIa.

TeroBoit 3pPexT XuMUIECKON peakluy, TEPMOXUMHUYECKHUE YPAaBHEHHUS, SK30- U SHIOTEPMUYECKUE PeaKIMK. TOMINBO: yrojib U METaH.
3arpsizHeHue BO3/1yXa, yCUIIEHUE MapHUKOBOr0 3(pdexTa, pa3pyuieHre 030HOBOTO CIIOS.

Bonopon — anemeHT U mpoctoe BemecTBo. HaxoxaeHne Bogopoja B mpupoje, GU3Mdeckne W XMMHYECKHE CBOWCTBA, MPUMEHEHUE,
crocoObl momy4deHusi. KucioTs! u comm.



MoutsipabIiii 00bEM Ta30B. Pacu€Thl M0 XUMUYECKUM YpaBHEHUSIM.

®dusnueckue cBorcTBa BoAblL. Bona kak pactsoputens. PacTBopsl. HacslieHHBIE M HEHACHILICHHBIE PACTBOPBL. PacTBOpUMOCTH BELIECTB
B Bojie. MaccoBas J10J1s1 BellecTBa B pacTBOpe. XMMHUECKHE cBOicTBa BoJbl. OcHOBaHMs. Pojib pacTBOpOB B IPUPOJIE U B JKU3HHU UYEIOBEKA.
KpyroBopot Boabl B mpupoe. 3arpsi3sHeHUuEe NpUPOAHBIX BoA. OXpaHa U OUYMCTKA PUPOIHBIX BOI.

Knaccudpukanuus neopranmyeckux coeauHeHuid. Oxcunpl. Knaccudukamuss okcuaoB: cosieoOpasyromue (OCHOBHBIE, KHCIOTHBIE,
amdoTepHbIe) 1 HeconeoOpazyromue. Homenknarypa okcuoB. @u3nueckue U XMMUYECKHE CBOWCTBA OKCUAOB. [loyueHne oKCuioB.

OcnoBanmst. Knaccudukanus ocHOBaHMI: MIENOYM M HEPACTBOPUMBIE OCHOBaHUS. HomeHknaTypa ocHoBaHMil. Pu3MUecKkue Hu
XMMHYECKHE CBOMCTBA OCHOBaHUM. [loryyeHrne ocHOBaHUM.

Kucnotel. Knmaccudukamus kucinor. Homenkmarypa kucinor. @u3nveckue 1 XUMUYECKHE CBOMCTBA KUCIIOT. Psi/l aKkTHBHOCTH METAJJIOB
H. H. bekerosa. [lonydyenue kuciuor.

Conu. Homenknarypa coneil. @usnueckue u XuMuueckue cBoictsa coinell. [lonyuenue conenl.

['eneTnueckas CBA3b MEXKIy KJIACCAMH HEOPTAHMYECKUX COCUHEHUN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpE/IeICHue COJCpXKaHUs KHCIOpoJa B BO3JAyXe, MOJIy4eHHE, coOMpaHHe, DPACIO3HAaBaHHWE W HU3yYCHHE CBOMCTB
KHCJIOpO/a, HAOIIOACHUE B3aMMOJEHCTBHS BEIIECTB C KHCIOPOJAOM U YCJIOBUS BO3HHUKHOBEHMS M TIpEKpalleHHs TopeHHs (mokapa),
O3HAaKOMJIEHHE C oOpa3laMu OKCHUJOB W OIMHMCAaHHE UX CBOICTB, MoOJyueHUE, coOuMpaHHe, paclio3HAaBaHWE M U3YyUYEHHE CBOWCTB BOJOpPOJA
(ropenwue), B3anMoielicTBUE Bojopoaa ¢ okcuaom menu (I1) (Bo3MOXKHO MCIONIb30BaHUE BHUIACOMATEPUATIOB), HAOIIOIEHHE 00pa3IioB BEIIECTB
KOJINYECTBOM | MOIIb, MCCIIEIOBaHHE OCOOCHHOCTEH PAcTBOPEHHUS BELIECTB C Pa3IMYHON PAaCTBOPUMOCTHIO, MPUTOTOBICHHE PACTBOPOB C
OnpeeNEHHON MaccoBOM J0Jiel pacTBOPEHHOrO BEIIECTBA, B3aUMOJCMCTBUE BOABI C MeTalaMU (HAaTpUeM U KajibleM) (BO3MOXKHO
UCIIOJIb30BaHUE BHUEOMATEPHUANIOB), HCCIEIOBaHHE OOpa3l0B HEOPraHMYECKHX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIIOACHHE W3MEHEHUS
OKpacKH MHIMKATOPOB B pacTBOpax KUCIOT U IIEI0YeH, n3ydeHune B3aumoaenctpus okcuaa Meau (II) ¢ pactBopom cepHO KMCIOTHI, KUCIIOT C
MeTaJlJlaMH, peaklMi HEeWTpaln3aluy, MOJIyYeHHE HEpPacTBOPUMBIX OCHOBAHHUI, BBITECHEHUE OJHOI0 MeETajlla JAPYTMM U3 pacTBOpa COJIH,
pelIeHre IKCIIEPUMEHTAIbHBIX 3aa4 110 TeMe «BakHelne Ki1accbl HEOPraHMYECKUX COEIMHEHUID.

Iepunoauyveckuii 3axon u Ilepuoagnueckasi cucrema xumudeckux 3j1eMeHToB [I. U. MenneneeBa. CTpoenne aTroMmoB. XUMHYECKast
¢Bs13b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUT

[lepBble MOMBITKM KIacCU(UKAUM XUMHUECKHMX deMeHTOB. IloHsATHE o0 Tpynmax CXOAHBIX OJJIEMEHTOB (ILIENOYHBIE U
IIE€JI0YHO3EMENIbHBIE METAJUIbI, TaJIOT€HbI, MHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPBIE 00pa3yroT aM(OTEPHBIC OKCUABI U THIPOKCHU/IBI.

[lepuonnueckuit 3akoH. [lepuoanueckas cucrema xumuueckux 3neMeHToB [. . MenaeneeBa. KopotkonepruoaHas v JIMHHONIEPUOAHAS
dopmbl Tlepronnueckoit cucteMbl xummuueckux asnemeHToB J[. M. MenneneeBa. Ilepuoapt u rpymnmbl. OU3NYECKHA CMBICT MOPSIKOBOTO
HOMEpa, HOMEPOB NEPHUOA U IPYIIIbI DJIEMEHTA.



Crpoenune atomoB. CocTaB aTOMHBIX sziep. M3oTomnbl. DnekTpoHbl. CTpOCHHUE IEKTPOHHBIX 000JIOYEK aTOMOB IMEPBhIX 20 XUMHUYECKHUX
anemeHTOB Ilepuonnueckon cucremsel Jl. M. MenneneeBa. XapakTepuCTHKa XUMHUYECKOIO 3JIEMEHTA IO €ro MoJoKeHHIo B Ilepuonnueckon
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUs PaJuyca aTOMOB XMMHYECKHX DJIEMEHTOB, METAUIMYECKUX M HEMETAJUIMYECKMX CBOWCTB IO TPYIIAM H
nepuoJaMm.

3nauenue Ilepuoguueckoro 3akoHa u Ilepuoguueckoil cuCTEMbl XMMHYECKMX AJIEMEHTOB Ul Pa3BUTHS Hayku W npaktuku. [[. WM.
MeneneeB — y4EHBIN U IPaKIaHUH.

Xumnueckas cBs3b. KoBajgeHTHas (OIspHAs U HEMOJSPHAs) CBA3b. DIEKTPOOTPULIATEIBHOCTh XUMHUECKUX JIEMEHTOB. MIOHHas CBS3b.

Crenenp oxucieHus. OKHCIUTEIBbHO--BOCCTAHOBUTENIBHBIE peakuuu. l[Ipomecchl OkucieHHss U BOcCTaHOBIEHUA. OKUCIMTENN H
BOCCTaHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3yyeHue OoO0pa3loB BEIECTB METAUIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THMAPOKCHJA IIMHKA C PacTBOpaMM KHUCIOT M IIENIouei,
IPOBE/ICHUE OIBITOB, MUIIOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX peaklUil (ropeHue, peakuuu pasioxkKeHus,
COCJTUHEHMUS ).

Mesicnpeomemmuuie ceasu

Peannzanus MeXnpeaMeTHBIX CBS3€H IPU U3y4EeHUH XMMHUU B 8 KJlacce OCYLIECTBISIETCS Yepe3 HCI0JIb30BaHUE KaK OOLIMX €CTECTBEHHO-
-HAYYHBIX ITIOHATUH, TaK U MOHITUH, SBISIOIUXCS CUCTEMHBIMU JJIs OTEIBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO011e ecTecTBEHHO--HAayYHbIE TOHATH: HAyYHBIH (akT, THIIOTE3a, TEOpHUs, 3aKOH, aHaJN3, CUHTE3, KiacCu(UKalus, epHOAUIHOCTD,
HaOJI0IeHNE, SKCIIEPUMEHT, MOJICTTUPOBAHHE, U3MEPEHHE, MOJICIIb, SIBIICHHUE.

®usuka: MaTepus, aToOM, DJIEKTPOH, IIPOTOH, HEUTPOH, MOH, HYKJIHJ, MU30TOIBI, PAINOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKUM 3apal,
BEIIIECTBO, TeNO, 00BEM, arperaTHOe COCTOSHHE BEIIECTBA, ra3, (GU3NYECKHE BEIMYMHBI, €JUHULBI U3MEPEHUs, KOCMOC, IUIAHETHI, 3BE3[BI,
Conuue.

buonorus: ¢porocunres, npixanue, buocdepa.

['eorpadus: atmocdepa, runpochepa, MUHEPaIIbl, TOPHBIE IOPO/IbI, 10JIE3HBIE UCKONAEMbIE, TOILIUBO, BOJHBIE PECYPCHI.

INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA ITPOT'PAMMBI 11O XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI
JIMuHOCTHBIE PE3yNIbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOI'O OOIIEro o0Opa3oBaHus AOCTUralOTCs B X0Jl€ OOYyYEHHsS XUMHMU B €IMHCTBE
y4eOHOIl W BOCHIUTATENBPHOW JEATENPHOCTH B COOTBETCTBUM C TPAAMIMOHHBIMU POCCHUMCKMMU COLMOKYJIBTYPHBIMH M JTYXOBHO-



HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMH B OOILECTBE NMpaBUIaMH U HOPMaMH TMOBEJIEHUS U CIOCOOCTBYIOT IpolieccaM CaMOIO3HaHMUS,
CaMOPAa3BUTHA U COLIMATM3AIMH 00YJaIOIIUXCS.

JIMyHOCTHBIE PE3yNBTAThl OTPAXKAIOT TOTOBHOCTh O0YYAIONINXCS PYKOBOACTBOBATHCS CUCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OpUEHTALUHN
Y PACIIMPEHNE ONBbITA JEATEIbHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YaCTH:

1) mnaTpMoOTHYeCKOro0 BOCIIUTAHUA:

LIEHHOCTHOTO OTHOLIEHUS! K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAy4YHOMY HAcJIEJUI0, TOHMMaHUS 3HAYCHMS
XUMHAYECKOH HAyKH B JKU3HU COBPEMEHHOI'O OOIIECTBa, CIOCOOHOCTH BIJIQJETh JOCTOBEPHOW MH(pOpManuei O MepeloBbIX TOCTHKECHUSX U
OTKPBITUSIX MUPOBOM M OTE€YECTBEHHOM XUMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOHCTBE MUpA U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIUTAHUS

IPEJICTaBICHNS O COLIMAIBHBIX HOPMax U IPaBUJIaX MEKIMYHOCTHBIX OTHOILIEHUI B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B
0O0IIECTBEHHO MOJIE3HOH, Y4eOHO-UCCIIeI0BaTEeIbCKOM, TBOPUECKOM U IPYTrUX BHIAX AESITEILHOCTH, TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM
JESTEIbHOCTH NP BBHIOJHEHUH y4eOHBIX, I03HABATEIbHBIX 3a/1a4, BHIIOJTHEHNH XUMUYECKUX IKCIIEPUMEHTOB, CO3/IaHUU y4E€OHBIX MTPOEKTOB,
CTpEeMJICHHSI K B3aMMOIIOHMMAHMIO U B3aMMOIIOMOIIM B IpoIiecce 3TON y4eOHOM AesITeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE MOBEICHUE U
NIOCTYNKHU CBOMX TOBAPUIIEH ¢ IO3UIIMY HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS IOCJIEICTBUN OCTYIKOB,;

3) HEeHHOCTH HAYYHOTI'0 TO3HAHMS:

MHPOBO33PEHUYECKHE MPEICTABICHUS O BEIIECTBE U XMMUYECKOM peaKui, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
COCTaBJISIIOLIME OCHOBY JJIi MOHMMAaHHUS CYHUIHOCTH HAy4yHOW KapTHUHBI MHpa, MPEACTABIECHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTUS
IIPUPO/IbI, B3aUMOCBSI35X UEI0BEKA C IPUPOIHOM CPEAOH, O POIM XMMUU B IO3HAHUU ATUX 3aKOHOMEPHOCTEH;

NIO3HABATEJIbHbIE MOTHBBI, HAIIPABJICHHBIC HA IMOJyYCHHE HOBBIX 3HAHUN MO XUMHH, HEOOXOAUMBIC IS OOBSICHEHUS HaOII01aeMbIX
MIPOIIECCOB M SIBJICHUM, IMO3HABATEIHHON, MHG)OPMAIIMOHHOW M YUTATEILCKOW KYJIBTYPBI, B TOM YKCJIC HABBIKOB CaMOCTOSITEIHLHON PabOTHI C
y4eOHBIMU TEKCTAMH, CIIPABOYHOM JIUTEPATYPOil, TOCTYIHBIMU TEXHUYECKUMU CPEICTBAMHU HHPOPMAIIMOHHBIX TEXHOJIOTHIA;

uHTepec K OOyYeHHMIO ¥ TIO3HAHUIO, JI0OO3HATENBHOCTh, TOTOBHOCTb M CIIOCOOHOCTh K CaMOOOpa3OBaHHIO, IPOEKTHOH H
UCCIIEI0BATEIbCKON ACATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBIECHHOCTH U YPOBHS 00y4YeHHS B AajbHEHIIEM;

4) popMupoBaHUS KYJIbTYPbI 310POBbI:

OCO3HAaHHE LEHHOCTU XHM3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHM Ha 370POBBINH 00pa3 >KM3HH, OCO3HAHHE
NOCJIEACTBUIM M HENPHUSITHE BPEAHBIX NMPHUBBIYEK (YMOTPEOJIEHUS ANKOTOJsl, HAPKOTUKOB, KypeHHs), HEOOXOIMMOCTH COOJIOACHUS TPaBHI
0€30MaCHOCTH MpU OOPAIEHUH C XUMHUUECKUMH BEUIECTBAMH B OBITY U PEabHOM KU3HH;

5) TpyaoBoOro BocnuTaHus:

UHTEpEC K MPAKTUYECKOMY H3y4eHHUIO0 Npodeccuil U Tpyna pazIudHOro poja, yBaKEHHUE K TPYAy U pe3ylbTataM TPYAOBOM
NeSITEIbHOCTH, B TOM 4YHCJE Ha OCHOBE NPUMEHEHHUS NPEIMETHBIX 3HAHUN MO XMMHH, OCO3HAHHBIM BHIOOp MHAMBUAYAIBHOM TPAaeKTOPUHU



IPOAOKEHUS O0pa30BaHUSA C Y4YETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMHHM, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCIIEIIHOM Mpo(decCHOHAIBHOM AEITEIbHOCTH U pa3BUTH HEOOXOMMBIX YMEHHH, TOTOBHOCTD a/IalITUPOBATHCS B MPO(ECCHOHATBHOI cpee;

6) 3K0J1I0rMYEeCKOTr0 BOCTIUTAHMS

9KOJIOTHYECKH II€JIeCO00pa3HOe OTHOILIEHHE K MPHUPOJE KaK HCTOUYHUKY JKM3HM Ha 3emile, OCHOBE €€ CYIIECTBOBAaHHUS, MOHUMaHUE
LEHHOCTHU 370pOBOr0 M 0e30MacHOro oopasa >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DM3MUECKOMY U IMICUXUYECKOMY 3/10POBBIO,
OCO3HAaHHE IIEHHOCTH COOJIIOJIEHUsI TMpaBW 0€30MacHOro MOBEACHHS NpuU paboTe C BEIIECTBAMH, a TaKKe B CHTYAIHSIX, YTPOMKAIOIINX
3710pPOBBIO U )KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSATh 3HAHUS, MOJy4aeMble NMPU H3yYEeHUH XUMUH, JUIsl pEelIeHUs 3a]ad, CBA3AHHBIX C OKpY)KAIoIeH MPHUPOIHOM
CpElIoi, Ul TMOBBILIEHUS YPOBHS 3KOJOTHYECKOW KYNBTYpPbI, OCO3HAHUS TJ00aIbHOIO XapakTepa SKOJOTHYECKHX MpoOsieM U MyTed HX
peicHud NoCpCACTBOM METOJ0B XUMHUH, SKOJIOTHICCKOTO MBIIIJICHHUA, YMCHHUA PYKOBOJACTBOBATHCA UM B HO3HaBaTeHBHOI>'I, KOMMYHI/IKaTI/IBHOﬁ
U COLIMAJIBHOU ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMeTHBIX Pe3yJbTAaTOB BBIAEISIOT 3HAUMMBbIE i (OPMUPOBAHUS MHUPOBO33PEHHS OOLICHAYUYHbIE MOHSATHS (3aKOH,
TEOpHsl, IPUHIUI, TUIOTe3a, (aKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JIPYToe.), KOTOPbIe UCHOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax M IMO3BOJIIOT Ha OCHOBE 3HAHUHM M3 3THUX NpEeAMETOB (POPMUPOBATH NMPEACTABICHUE O LIEJIOCTHOM HAaydyHOW KapTHHE MHUpPa, U
YHUBEpCaIbHBIC ydeOHbIC IeHCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHUBHBIE, PETYISATHUBHBIC), KOTOpBIE OOECrneYuBaOT (HOpMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4eOHOM 1eATEIbHOCTH.

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS

ba3oBble Jloruyeckue AecTBUA:

YMEHHMSI UCIIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUIEHUS! TIPU OCBOGHUH 3HAHMI: paCKPBIBATH CMBICT XUMUYECKUX MOHSITHHA (BBIICIATDH
UX XapaKTepHble MPU3HAKU, YCTaHABINBATh B3aUMOCBS3b C APYTUMHU MOHITHSIMH ), UCIIOJIB30BaTh NOHATUS JUIsl OObSICHEHUS OTJENbHBIX (PAKTOB
U SIBJICHUH, BBIOUPATh OCHOBAHMS M KPUTEPUH JUIS KJIaCCHU(PHUKAIIMK XMMUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, yCTaHABIUBATh PUUYNHHO-
CJICACTBCHHBIC CBA3HU MCIKAY 06’beKTaMI/I HU3Yy4CHUS, CTPOUTH JIOTUUCCKHUC PACCYKIACHUA (I/IHI[yKTI/IBHI:Ie, ACAYKTUBHBIC, 1O aHaJIOFI/IPI), AcJaaThb
BBIBOJIbI U 3aKJIIOUEHNUS;

YMEHHE MPHUMEHITh B Ipoliecce TMO3HAHMSI TMOHATHS (IIPEAMETHbIE W METaNpeAMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH,
HCIIOJIb3YCMbIC B XHMUMH, HpGOGpaSOBBIBaTB IIHUPOKO HNPHUMCHACMBIC B XHMHWU MOJCJIIBHBIC MNPCACTABJICHUA — XUMHYECKUH 3HaK (CI/IMBO.H
JIIEMEHTa), XUMUYecKas (opMyina M ypaBHEHHE XHMHYECKOH peaklUuWu — MPH PELICHUH Y4eOHO-TIO3HABATENBHBIX 3a/ad, ¢ YYETOM ITHX
MOJIEJIbHBIX MPEACTABICHUIN BBISBISATh UM XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU M3y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX pEeakUUd, BBIBIATH 00IIHME 3aKOHOMEPHOCTH, MPUUYMHHO-CJIEICTBEHHBIE CBS3M W IMPOTUBOPEUMS B M3Yy4YaeMbIX Ipoleccax U
ABJICHUSAX.

ba3zoBble ucciienoBarebCKue AeMCTBUA:



YMEHHE HCIIONIb30BaTh MOCTaBJICHHbBIE BOMPOCHI B KAUeCTBE MHCTPYMEHTA MO3HAHMS, a TAK)KE B KaueCTBE OCHOBBI AJisi (hOPMHUPOBAHUS
TUTOTE3bI TI0 TPOBEPKE MPABUILHOCTH BBHICKA3BIBAEMBIX CYXKICHHIA,

npruoOpeTeHue OIbITa MO IUIAHUPOBAHHIO, OpPraHU3alMy U MPOBEICHUIO YYCHUYECKHX SKCIIEPUMEHTOB, YMEHUE HAOJII0AaTh 32 XOJ0M
mpolecca, CaMOCTOSATEIBHO MPOrHO3UPOBATh €r0 pe3ynbTatr, GopMyIupoBaTh 0000IIEHNS U BBIBOJBI 10 Pe3yabTaTaM MPOBEAEHHOTO OIBITA,
HCCJIEIOBAHMSI, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Pabora ¢ unopmanmeii:

YMEHHE BBIOMpATh, aHATU3UPOBATh U MHTEPIPETUPOBATH WH(OPMALIMIO PA3TMYHBIX BUAOB U (OPM MPEICTABICHUS, TOTYyIaeMyl0 U3
Pa3HbIX UCTOYHHUKOB (HAYyYHO-MOMYJISIpHAS JIUTEpaTypa XUMHUECKOTO COJepKaHUs, CIIpaBOYHbIe Tocodus, pecypcbl HTepHETa), KpUTHUECKH
OLICHUBATh MPOTUBOPEUMBYIO U HEJOCTOBEPHYIO MH(OPMALINIO;

YMEHUE TPUMEHSTh pPa3InYHble METObl U 3aIPOCHl MPU MOUCKE M 0TOOpe MHPOPMALMU M COOTBETCTBYIOIINX JAaHHBIX, HEOOXOAMMBIX
JUISE  BBITIONHEHUS YYeOHBIX U TIIO3HABATENbHBIX 3a/ad OMNPENEICHHOTO THIA, NPUOOPETEHHE ONbITa B OO0JIACTH HCIOIb30BAHHS
MH(GOPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHM, OBJaJeHHE KYJIbTYpOW AKTUBHOIO KCIOJb30BaHMS PA3IMYHBIX IOUCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BbIOMpaTh ONTHMaJbHYIO (QOpMY MpeAcTaBlieHUus HHGOOPMALMU U WUTIOCTPUPOBATH peElIaeMble 3aJaud HECIOKHBIMU
cXeMaMH, ArarpaMMamHu, ApyruMu opMamu rpaduku U UX KOMOMHALIUSAMUY;

YMEHHUE UCIOJNb30BaTh U aHATU3UPOBATh B Ipolecce y4eOHOW M HCCIIENOBATENIBCKON JAEATENbHOCTH WH(POPMALMI0 O BIMSHUU
MIPOMBIIIIIEHHOCTH, CEIBCKOT0 X03HCTBA U TPAHCIIOPTA HAa COCTOSTHUE OKPY>KaIOIIeH MPUPOTHOM Cpeibl.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

YMEHUS 33/1aBaTh BOMPOCHI (B X0J1€ AUANOra U (WIIN) TUCKYCCUH) IO CYLIECTBY 00CYXIaeMOI TeMBbl, ()OpMYIHPOBATH CBOU TPEIOKEHHS
OTHOCHTEJIBHO BBITIOJTHEHUS TPEATIOKEHHOM 3a/1auH;

YMEHHsI TPEACTaBIATh IIOJIyY€HHbIE pe3yJbTaThl MO3HABATENbHON MJESITENbHOCTH B YCTHBIX M TNHCbMEHHBIX TEKCTaX; JAeNaTh
MPE3CHTALMIO PE3YJIbTATOB BBIMOIHEHHS] XMMHUYECKOrO 3KcrepuMeHTa (11abopaTOpHOrO OMbITa, JabopaTopHOil pabOThl MO HCCIEI0BAHUIO
CBOWCTB BEILIECTB, yUeOHOTO MPOEKTA);

YMEHHUSI Y4eOHOrO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM MO3HABATENIbHOM M MCCIIENOBATEIBCKON IESTEIbHOCTH NpPHU
pelIeHNuN BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS MO3UIIMKA (0OCYXKIEHUSI, 0OMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBbI», KOOPJMHAIHS COBMECTHBIX JEUCTBUM, ONIpe/ieJIeHHe KPUTEPHUEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHON paboThl U JpyTHE).

PeryasiTuBHbIe YHHBepPCAJIbHbIE YUeOHBbIE IeiicTBHS:

YMEHHUE CAMOCTOSTENIbHO ONPEACATh LENU ACATEIbHOCTH, IUIAHHUPOBATh, OCYLIECTBISATH, KOHTPOJIUPOBATH M MPH HEOOXOAUMOCTH
KOPPEKTUPOBATh CBOIO JIEATEILHOCTh, BBIOMpaTh HambOojee 3(PQeKTHuBHBIC CIMOCOOBI penieHUsT y4eOHBIX M IIO3HABATEJIBHBIX 3ajad,
CaMOCTOSITENIbHO COCTAaBJISITh WJIM KOPPEKTUPOBATH IMPEAOKEHHBIM alrOpUTM JEUCTBUN NMPH BBHINOJIHEHUH 33JaHUN C Y4ETOM MOJyUEHUs
HOBBIX 3HaHMH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBaX M PEAKIMAX, OLIEHWBATh COOTBETCTBHE IOJIYUEHHOI'O pe3yJibTaTa 3asBJICHHOM ey,
YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPE/JIaraeéMble B YCIIOBUU 3aJIaHUM.



INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3ysbTaTOB IO OCBOCHHIO O0S3aTENILHOTO COZIEp)KAaHUS, YCTaHOBJICHHOTO JaHHOW QenepaibHOil paboueit
POTrPaMMOii, BBIIEIAIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAy4YHbIC 3HAHMSA, YMEHHS M CHOCOOBI NeHcTBUH, crienupuueckue A MpeaMeTHON
obnacti «XuUMUs», BUJBI 1EATEIbHOCTH MO MOJTYYEHUIO HOBOI'O 3HAHMUS, €r0 HHTEPIPETALMH, TPEO0OPa30BAHNIO U IPUMEHEHUIO B PA3JIMYHBIX
Y4EOHBIX U HOBBIX CUTYalLlUsX.

K xoniy oOydenus B 8 kijiacce npeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTpakaTh C(HOPMUPOBAHHOCTH Yy 00YUAIOMIUXCS

YMEHHM:

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX MOHSTHUWA: aTOM, MOJEKyNla, XUMHUYECKUU DIEMEHT, MPOCTOE BEHIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOAHAs W HEOJHOPOJHAs), BaJE€HTHOCTb, OTHOCUTENIbHAsI aTOMHAs W MOJEKYyJspHas macca, KOJIUYECTBO
BElIeCTBa, MOJb, MOJISIpHAas Macca, MaccoBas J0JsI XMMHYECKOTO 3JIEMEHTa B COECIUHEHHH, MOJSpPHBIN 00BEM, OKCUA, KHCIOTa,
OCHOBaHHUE, COJlb, AJICKTPOOTPHUIATENHLHOCTh, CTEMEHb OKHUCICHHS, XMMHUYECKas peakius, KIacCU(PUKAIMS PEaKIUid: peaKInu
COCIIMHEHUS, PEaKIIUU PA3NIOKEHUsI, peaKIUU 3aMEIICHHs], PEaKIIM 0OMEHa, 3K30- U SHJOTEPMHUYECKHIE PEaKIUH, TeIIOBOH ddekt
peakuuu, Sapo aToMa, JJIEKTPOHHBIN CIION aToMa, aTOMHasi OpOuTallb, pauyCc aToMa, XUMHUYECKasl CBA3b, MOJSPHAS U HETOJSpHas
KOBaJ€HTHas CBSI3b, MOHHAs CBsI3b, MOH, KATHOH, aHHOH, PacTBOp, MaccoBas JOJs BemlecTBa (MPOLEHTHas KOHIEHTpalus) B
pactBope;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHUX TOHSATHH M NPUMEHSATh ATH TOHSATUS NPU ONMCAHMM BEIIECTB U HX
[IPEBPALLCHUM;

UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY ISl COCTaBJICHUsS (POPMYJI BEIIECTB U YPaBHEHUI XUMUYECKUX PEaKIUil;

OTIpeeNATh BAJIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSX, CTEIIEHb OKUCIICHHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
MPUHA]JICKHOCTh BEIIECTB K OMpeNIeIEHHOMY KJIaccy COeMMHEHUH 1o popmyram, BHI XUMUYECKON CBS3H (KOBAJICHTHAs M MOHHAS) B
HEOPTaHMYECKUX COCTUHCHHUSX;

packpeiBaTh cmbica [lepuoanyeckoro 3akona JI. M. MeHneneeBa: neMOHCTpUpPOBAaTh MOHWMaHUE MEPUOIAYECKON 3aBUCUMOCTH
CBOMCTB XMMHYECKUX AJIEMEHTOB OT WX IMOJIOKeHus B [leproandeckoii cucteme, 3aKOHOB COXPAHEHUS MAcChl BEIIECTB, MIOCTOSTHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO yY€HUs, 3aKOHa ABOTaipo;

OTHCHIBAThH U XapaKTepru30BaTh TabMuuHyto hopmy lleproanueckoit cuicTeMbl XUMHUYECKUX JIEMEHTOB: pa3inyarh MOHSATHUS «TJIaBHAS
noarpymnma (A-rpynma)» u «mob6ounast noarpymnmna (b-rpymnmna)», Mansie ¥ OOJbIINE MEPUOIBI, COOTHOCUTh 0003HAYECHUSI, KOTOPHIE
umerorcss B tabnune «llepuonnyeckas cucrema xumudeckux snemeHToB J[. M. MeHnzeneeBa» ¢ YHCIOBBIMH XapaKTEpPUCTUKAMU
CTPOCHHS aTOMOB XMMHYECKHUX JIEMEHTOB (COCTaB | 3aps[ siipa, 00IIee YUCIIO SJIEKTPOHOB U PACTIPECIIEHUE UX 10 3JIEKTPOHHBIM
CJ0SIM);

KIIACCHU(PUITMPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTAHUYECKUE BEIIECTBA, XMMHUECKUE PEAKITNH (10 YUCITY M COCTaBy Y4aCTBYIOUIUX B
pEaKIMK BELIECTB, 10 TeIUIOBOMY 3 (deKTy);



XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHYECKUE CBOIMCTBA BEILECTB pPa3IMYHBIX KJIACCOB, MOJTBEPXk/as OMUCAHHUE MpPUMEpPaMH
MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEaKIunii;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX KAadeCTBEHHOTO COCTaBa, BO3MOXXHOCTH TPOTEKAHUS XUMHUYECKHX
NPEBPAIIECHUH B Pa3INYHBIX YCIOBUSIX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJI0O XMMHYECKOTO 3JIEMEHTa 1o (hopmyIie
COEIMHEHNSI, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IT0 YPABHEHHIO XMMUYECKOW PeaKIvy;

HNPUMEHATh OCHOBHBIC OINEPAIlM MBICIUTEIBHON IEATEIFPHOCTH — aHAJIW3 M CHHTE3, CpaBHEHHE, 000O0IIeHNe, CHCTEeMaTH3aIHIo,
KJIacCU(UKALMIO, BBIBICHUE MPHUYUHHO--CIECICTBEHHBIX CBSI3€M — Ui M3y4YCHHS CBOWCTB BEIIECTB M XUMHUUYECKUX DPEaAKLHUH,
€CTECTBEHHO-HAYUHBIE METObI IIO3HAHUS — HAOIIOICHHE, U3MEPEHHE, MOJCIIMPOBAaHHE, SIKCIIEPUMEHT (peabHbIN U MBICTICHHBIH);
CJIeZIOBaTh MpPaBUJIaM TIOJb30BAHUS XUMHMUYECKOW IMOCYA0H M J1a00paTOpHBIM OOOPYIOBAaHHEM, a TaKKe MpaBWiaM OOpaleHHs C
BEIIECTBAMH B COOTBETCTBHU C MHCTPYKLHUSAMH IO BBITOJHEHHIO Ja00OPaTOPHBIX XUMUYECKHX OMBITOB MO MOJIYYEHHIO U COOMPAHUIO
ra3000pa3HBIX BEIIECTB (BOXOPOJAa M KHCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C OINpPEAETIEHHONW MacCOBOW J10JIel pacTBOPEHHOTO
BEIIIECTBA, IUIAHUPOBATH M MPOBOANTH XUMHUYECKUE SKCIEPUMEHTHI 110 PAcliO3HABAaHUIO PACTBOPOB IIENIOYEH M KHCIOT C TOMOIIBIO
UH/IUKATOPOB (JIaKMYC, (PeHOIPTANCHH, METUIIOPAHXK U JPYyTHE).

TEMATUYECKOE IINTAHUPOBAHUE

e S KJIACC
KoanuectBo yacos
Ne HaunMeHnoBanue pa3iesoB u DJIeKTpOHHbIe (LM (pPOBbIE)
KonTpoJbHbie IIpakTuyeckue
n/n TeM NMPOrpaMMblI Bcero oOpa3oBaTe/ibHbIE Pecypchl
padoThI padoThbI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE OHATHUS
XuMmust — BaxxHasi 00J1acTh
€CTEeCTBO3HAHUS U bubmuorexa [{OK
1.1 . 5 0 2
NPaKTUYECKOH 1A TETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BemecTBa 1 XuMnuueckue but6mmoreka [IOK
1.2 15 1 0
peaxiuu https://m.edsoo.ru/7f41837c
Hroro no pasneny 20




Pa3nes 2. BaskHelilmme npeacTaBuTe Il HEOPraHMYECKHUX BeleCTB

1 Boznyx. Kucnopoa. [Tonsitue 6 0 0 but6mmoreka [IOK
00 okcHIax https://m.edsoo.ru/7f41837¢
)9 Bonopoa.Ilonsitue o kucinorax g 0 ] but6mmoreka [IOK
1 COMSX https://m.edsoo.ru/7f41837¢
23 Boga. PactBopsr. [Tonsitue 06 5 ) 1 bubnunorexa [IOK
OCHOBaHHMSIX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCChI bu6mmoreka [IOK

24 11 1 1

HEOPraHUYECKUX COEIUHEHUN

https://m.edsoo.ru/7f41837¢

Hroro no pazpeny 30

Pasznea 3. [lepuoguueckuii 3axkoH u [lepuoguyeckas cucrema XuMHYECKHX 3J1eMeHTOB /|
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeAKIITHN

. . MenneseeBa. CTpoeHne aToMOB.

[lepuoanueckuii 3aKOH U
Ilepuoanueckas cucrema
3.1 XUMUYECKHUX 351eMeHTOoB J[. 1. 7 0 0
Menpene-eBa. CtpoeHue
aToma

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

XUMHYECKasd CBA3b.
3.2 OKHCIUTENBHO- 8 1 0
BOCCTAHOBUTEJIbHBIE PEAKIIUU

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

Htoro o paszje 15 bubmuoreka [{OK
TOTO II T
A https://m.edsoo.ru/7f41837¢
bu6 OK
PesepBHOe Bpemst 3 0 0 uobmoTexa L

https://m.edsoo.ru/7f41837¢

OBIIEE KOJMYECTBO YACOB I10
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INOYPOYHOE INIJTAHUPOBAHUE

8 KUIACC
N KosaunyecTBo 4acoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
- Tema ypoxa Kontposabubie  IlpakTuueckue oGpa3soBaTelbHbIe
n/n Bcero U3YYeHUS
padoTsI padoThbI pecypchl
| [Ipenmet xumuu. Pons xumuu B | 0 0 but6mmoreka [IOK
JKU3HM YeloBeka. Tera u BerecTBa https://m.edsoo.ru/ff0d210c
) ITouarue o MeTonax MO3HAHUS B | 0 0 but6mmoreka [IOK
XUMUHU https://m.edsoo.ru/ff0d227e
[Ipaxruueckas padora Ne 1 «IIpaBuiia
3 paboTel B 1aOOpaTOpUN U IPUEMBI | 0 0 bubnmoreka [JOK
oOparieHust ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)
4 Yucrtele BemecTBa 1 cMecu. CrocoObl | 0 0 bubnunorexa [IOK
pasaeNneHus cMece https://m.edsoo.ru/ff0d26ca
5 H§;KT: TCK: i pZSZ“T iJ\; . epe 1 0 0 Bubnuorexa OK
« JICHUE cMecel (Ha MpuM
8 . PIMEP https://m.edsoo.ru/ff0d28c8
OYHUCTKH ITOBapEHHOMN COJIN)»
but6mmoreka [IOK
6 A 1 0 0
TOMBL I MOIICRYITHL https://m.edsoo.ru/ff0d2a6¢
7 XUMHYCCKHUE DIICMEHTBI. 3HAKH | 0 0 bubnunorexa [IOK
(CMMBOJIBI) XMMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmoreka [IOK
8 IT 1 0 0
POCTRIC H CIONGILIE Bemectna https://m.edsoo.ru/ff0d2a6c
but6mmoreka [IOK
9 A - 1 0 0
TOMHO-MOJICKYIHPHOE YHCHHE https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa BEIIIECTB. 1 0 0 bubnuoreka [{OK




Xumnueckas popmyna. BaieHTHOCTD
aTOMOB XUMHYECKHX HJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHOcUTENbHAs aTOMHAs Macca. bubmuorexa [{OK
OTHOCHUTEbHAS MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas qoist XUMHUYECKOTO but6mmoreka [IOK
3JIEMEHTA B COEIMHEHNHU https://m.edsoo.ru/ff0d350c¢
13 KomuuecTBo BemecTBa. Moiib. bubnunorexa [IOK
Momnsipras macca https://m.edsoo.ru/ff0d5230
14 Ddu3znyecKue U XUMUYECKUE SIBICHUS. bubnunorexa [IOK
XuMHUUecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U yclioBUS IPOTEKAHUS bubmuorexa [{OK
XUMUYECKHUX PEaKIIUn https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnmoreka [JOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BeIunciaeHus: KOJIUYECTBA, MACChI
17 BEILIECTBA 10 YPABHEHUSIM bubmorexa HOK
N https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHiA
Knaccudukanmst XumMuaeckux
18 peaKumgI) (Co:I[I/IHeHI/IH Pa3JIOKEHUS bubnuorexa LOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, OOMeHa)
M. B. JIoMOoHOCOB — y4EHBIN-
19 SHITUKJIONEIUCT. O60quIleHI/Ie u bubmorexa [IOK
B https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTh3aIus 3HaHUI
20 KontponsHas padora Nel no reme bubmuoteka [JOK
«BetecTBa 1 XUMHUYECKUE PEAKITUN https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. CoctaB BuGmiorexa [IOK
21 Bo3nyxa. Kucnopon — snemeHT u

npocToe BeuiecTBo. O30H

https://m.edsoo.ru/ff0d448¢e




duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpO/ia (peaKIuy OKUCICHUS bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
Crioco0sI MOTy4eHHS KUCIIOPO/Ia B
23 nabopaTtopuu ;’quOMBIHJHerH(f[()TH. bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
IIpumenenue kucnopona
TennoBoii 3pPexT XuMUIECKOi
24 peaKkIu, MOHSITHE O bubnunorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, K30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKITUIX
TorumBo (HeTh, YroJib ¥ METaH).
25 3an${3HeI-EI/qu];OSjH§rxa CrocoObI iro Bubnuorexa LOK
’ https://m.edsoo.ru/ff0d4c4a
PEIOTBPALICHHS
[TpakTtruueckas padota Ne 3 o Teme
26 ((§OJ'IYIIGHI/I€ u EO6I/IpaHI/Ie bubnuorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/ia, H3y9YCHUE €T CBOMCTBY»
7 Bonxopon — aneMeHT u mpocToe bubmuoteka [JOK
BemecTBo. Haxoxaenue B mpupoie https://m.edsoo.ru/ff0d4dd0
73 dusnyeckue U XMUMHUYECKHE CBOMCTBA bubnunorexa [IOK
Bostopoza. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHCIIOTaX U COJSIX bubnuorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MoTy4eHus BOAOPOia B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
1| dionyevnnt n otupasns mopoon bitmorera LIOK
N ’ https://m.edsoo.ru/ff0d4{42
U3YYCHHUE €r0 CBOWCTB)
32 Momnspablii 00bEM ra3oB. 3aKOH bubnuoreka [[OK




ABoraapo

https://m.edsoo.ru/ff0d542¢

Brrancnenus 00bEMa, KOJIMIeCTBA

33 BEILIECTBA rasa Mo €ro U3BECTHOMY Bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brrancnenus 00EMOB ra3oB 110
34 YpPaBHEHUIO PEAKIIMU HA OCHOBE bubnuorexa LIOK
. i https://m.edsoo.ru/ff0d5708
3aKOHA O0OBEMHBIX OTHOIIICHUI Tra30B
15 dusnvecKkue U XUMUYECKUE CBOMCTBA but6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonsitue 00 bubmuorexa [{OK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pacTBopuTED.
37 Hacrelimennsie 1 HeHaCBIIIEHHEBIE but6mmoreka [IOK
pacTBopbl. MaccoBast 1oJisl BemecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[TpakTruueckas padota Ne 5 mo Teme
«ITpuroroBieHue pacTBOPOB ¢ bubmuorexa [{OK
38 . . .
onpenenEHHON MaCCOBOM JTOJICH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELIECTBA
19 KoHntposbnas padora Ne2 o teme bubnuorexa [{OK
«Kucnopoa. Bomopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiacCu(pUKaIms, bubnunorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenne u XUMHUYECKHE CBOMCTBA
41 KI/ICJI}:THLIX OCHOBHBIX U bubnmorexa LOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB
4 OcHOBaHUS: COCTaB, KJIacCH(pUKAIIHS, but6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[TonyueHue u XMMUYECKHE CBOMCTBA

bubnunorexa [IOK

43 OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bubnunorexa [IOK
44
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XuMHYECKHE CBOMCTBA bubmuorexa [{OK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATYpa,
46 CHOCOéI)II) HIE)J'Iy‘I)eHI/ISI XI/IMI/I‘IZEKI/IG brbmorexa LIOK
N ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaxtuueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHX https://m.edsoo.ru/00ad9b7¢
COECIUHEHUN
TI'enernueckas CBI3b MEXK
48 KJIacCaMM HeOpFaHI/I‘-IeCKI/II)[(y bubmmorexa LIOK
- https://m.edsoo.ru/00ad9a50
49 O00011eHNEe U CUCTEMATU3ALMS but6mmoreka [IOK
3HAHUH https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 no teme
50 "OCH(I;)BHBIC Knr;ccm HEOPTaHUYECKUX bubmotexa LIOK
o https://m.edsoo.ru/00ad9¢1a
COCUHCHHI
IlepBoie MONBITKY KIaccU(pUKALIUU
51 XI:I\I/)H/I‘-I:CKZX BJIGMGH"IE“[(():;. ?[OH?I]";IHG 0 bubmmorexa HOK
https://m.edsoo.ru/00ad9ffa
TPYIIAx CXOIHBIX AJIEMEHTOB
[lepuoanueckuii 3aKOH U
5) IIepuoanueckas cucrema bubmuoteka [JOK

XUMHYECKHX 3aeMeHToB /1. H.
MenpeneeBa

https://m.edsoo.ru/00ada52c¢




bubnunorexa [IOK

53 HlepHozpt, rpymIbl, MOArpyIIb https://m.edsoo.ru/00ada52¢
54 Crpoenue atromoB. CocTaB aTOMHBIX bubnmoreka [JOK
snep. M3otombl https://m.edsoo.ru/00ada342
CrtpoeHnue AIeKTPOHHBIX o6onoqel<u BuGnnorexa LIOK
55 aToMOB 371eMeHTOB [leproanueckoit
https://m.edsoo.ru/00adabbc
cuctemsl J. 1. Menaeneera
XapakTepucTUKa XUMHIECKOTO
56 3JIEMEHTA TI0 €ro MOJI0KEHUIO B but6mmoreka [IOK
[Tepunonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3unauenue [lepuonnyeckoro 3akoHa
57 JUUISL pa3BUTHS HAYKU U MPAKTUKH. [1. bubnuoTexa [{OK
N. MenpeneeB — yu&HbIHN, IeAaror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
53 DIIEKTPOOTPULIATETLHOCTH ATOMOB bubnmoreka [JOK
XUMHUYECKHX IJICMCHTOB https://m.edsoo.ru/00adaab8
59 Honnas xuMuueckas CBs3b Bubnuorexa LOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas noysipHasi XuMH4ecKas bubnuorexa [{OK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTnas HenonspHas bu6muoteka [JOK
XUMHYECKasl CBSI3b https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62 (TemeHb okHCICHIs https://m.edsoo.ru/00adae28
63 OKHCIUTEHFHO-BOCCTAaHOBUTEIIBHBIC but6mmoreka [IOK
peakIuu https://m.edsoo.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEIIH bubnuorexa [{OK




https://m.edsoo.ru/00adb076

Kontponbnas padota Ne4 o teme

bubnunorexa [IOK

65 :}S;iieHHe atoma. XuMurieckas ! https://m.edsoo.ru/00adb486
66 Peseprubiit ypok. O6001IeHNE 1 1 bubmuorexa [{OK
cucTEMAaTH3aNs 3HaHNUI https://m.edsoo.ru/00adb33¢
67 PesepBublit ypok. O60011eHUE 1 | bu6muoteka [JOK
cucTEMAaTH3aHs 3HAHNUI https://m.edsoo.ru/00ad9cb2
68 PesepBublit ypok. O6001eHue u | bu6muoteka [JOK
CHUCTEeMaTH3alus 3HAaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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