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INOACHUTEJIBHASA 3ATINCKA

[TporpaMmMa Mo X¥MMHUM Ha YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHUs COCTaBICHA HA OCHOBE TPEOOBAHUH K
pe3ylbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHOW MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHMs,
npeacraBieHHbix B ®I'OC OO0, a takxke Ha ocHOBe (emepanbHON pabouell MporpaMMmbl BOCITUTAHUSA U C
y4€TOM KOHIENIMKM TpPEenojaBaHus Yy4eOHOro mpenMera «XWMHsS» B 00pa30BATEIbHBIX OpPTaHHU3AIUIX
Poccuiickoit ®enepanuu.

[IporpaMMa mo xumuu Ha€T MpENCTaBICHHE O LENSIX, OOIIel cTpaTerud OOydyeHUs, BOCHUTAHUS U
pa3BuTHa OOydarOIIUXCSl CpelCTBaMU y4eOHOro ImpeaMeTa, YCTaHABIMBAET o0053aTeIbHOE MPEeIMETHOE
coJiepKaHue, MpeycMaTpUBaeT paclpeiesieHue ero mo Kjiaccam U CTPYKTYpUpOBAHHUE MO pa3jiesiaM U TeMam
porpaMMbl 10 XHMHH, OIPEACISICT KOJIMYECTBEHHbIE M KAUEeCTBEHHBIC XapaKTEPUCTUKHU COJIEpP KaHMUS,
PEKOMEHIyEMYIO IOCJIEI0BATEIbHOCTh M3YYEHUS XUMHUU C Y4ETOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH O0y4aromIMXCs, ONpeAessieT BO3MOXKHOCTU
mpeaMeTa I pean3au TpeOOBaHUN K pe3ybTaTaM OCBOCHHSI OCHOBHOW 0Opa30BaTeNbHOW MPOTpaMMbI Ha
YPOBHE OCHOBHOTO 00I1ero oOpa3oBaHMs, a Takke TpeOOBaHUM K pe3ysibTaraM OOyYeHHs] XUMHH Ha YpPOBHE
1enei u3ydeHus mpeaMeTa M OCHOBHBIX BHJAOB y4eOHO-TO3HABATENBHON ACSITENBHOCTH OOYYaroIerocs Mo
OCBOEGHUIO YUeOHOIO COJIepP KaHHUS.

3HaHUE XUMUH CITY)KUT OCHOBOM ISl (JOPMUPOBAHUS MUPOBO33PEHHUS 00YJAOIIEroCs, €ro MPeICTaBICHUN
0 MaTepuaJIbHOM E€IUHCTBE MHUPA, BAXHYIO pOJb WUrpatoT ¢GOpMHUpPYEMbIe XUMHUEH TMPEACTABICHUS O
B3aMMOITIPEBPALICHUSIX SHEPTUU U 00 IBOJIOIUU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHUS INI0OATBHBIX MPoOiieM
YCTOMYMBOIO PAa3BUTUS YEIOBEUYECTBA — CHIPHEBOM, SHEPTeTUUECKOMN, MUIIEBON U SKOJOTHYECKON 0€30MacHOCTH,
po0JIeM 3IpaBOOXpaHEHUSI.

N3ydenue xumuu:

CHOCOOCTBYET peanu3aliid BO3MOXKHOCTEH Ul caMOpa3BUTHs U (POPMHUPOBAHUS KYJIbTYphl TUYHOCTH, €€
o0mieit 1 QyHKIIMOHATBHOM IPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHPOBAHME MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEW O0Yy4arommuxcs, HaBBIKOB HX
CaMOCTOATENILHON yueOHOU NeATeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEIOBATEILCKUX YMEHUH, HEOOXOIUMBIX
KaK B TIOBCETHEBHOM KU3HU, TaK U B MPO(ECCUOHANBLHOMN 1eTEeTbHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIUICHHUS, 3aKIa/IbIBAET OCHOBBI IIEIOCTHOTO B3TJIsAa HA €AMHCTBO
MIPUPOJIBI M YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM 3TArloM B (DOPMUPOBAHUHU €CTECTBEHHO--HAYUYHON IPAMOTHOCTH
00yJaronuxcs;

croco6cTByeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIIEHHUSI K €CTeCTBEHHO--HAYUYHBIM 3HAHUSM, K TPUPOJIE,
K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTUYECKOE 00pa30BaHUE O0YUArOIINXCS.

Jlanubple HampaBJeHUST B OOYYEHUHM XHUMHUHU OOECIIEUMBAIOTCS CHEHUPUKON ColepKaHusi y4eOHOro
MpeaAMeTa, KOTOPBIN SIBISIETCS TENAaroTHYeCKd aJanTHPOBAHHBIM OTpPaXCHHEM 0a30BOM HAyKH XWUMHUU Ha
OnpeeIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHHsI OPUEHTHUPOBAH HA OCBOEHHE OOYYAIOIIMMUCS
CHUCTEMBI TIEPBOHAYAILHBIX TOHSATHNA XWMHH, OCHOB HEOPTaHWYECKONM XUMHUU M HEKOTOPBIX OTIEITbHBIX
3HAYUMBIX MOHSATUIA OPraHUYECKON XUMUHU.

CtpykTypa cojepaHHs TPOrpaMMbl MO XUMHUH CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOAXoJa K €&
n3yuyeHuto. CoaepkaHue CKIIabIBAE€TCS U3 CUCTEMBI MMOHATHI O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBbI
MOHATUHA O XUMHUYecKoW peaknuu. OO0e 3T CUCTEMBI CTPYKTYPHO OpPTraHW30BaHBI [0 MPUHITUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHWN Ha OCHOBE TEOPETHUECKUX MPEICTABICHUN PA3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YU€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonuueckoro 3akoHa J[. . MenneneeBa kak OCHOBHOT'O 3aKOHA XMMHH;

— YUY€HHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— IpeACTaBICHU 00 AEKTPOTUTHICCKON UCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHMS PACCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKH IIOJYYEHHBIX U OCMBICIECHHBIX
(akToOB, pa3BUBAIOTCS MOCJIEIOBATEIbHO OT OJHOTO YPOBHSI K JIPYrOMY, BBIMONHSS (YHKIUH OOBSCHEHUS U



MIPOTHO3UPOBAHMS CBOMCTB, CTPOCHHSI U BO3MOXKHOCTEH MPAKTUUECKOTO MPUMEHEHHS U MOJIYYEHUS U3Y4aeMBbIX
BELIECTB.

OcBoeHne NpPOrpaMMbl MO XHMHUH CHOCOOCTBYET (DOPMUPOBAHHMIO MPEJCTABICHUS O XHUMHYECKOU
COCTABJIAIOLIEH Hay4HON KapTHHBI MHpa B JIOTUKE €€ CHUCTEMHOW IPUPOAbI, LEHHOCTHOTO OTHOIIEHUS K
HAYYHOMY 3HAHUIO U METOJIaM IO3HaHUS B Hayke. V3ydeHune XMMUU MPOUCXOJUT C NMPUBJICUCHHEM 3HAHUH W3
paHee U3y4eHHbIX yuyeOHBIX npeaMeToB: «OKpykaronmii Mupy», «buonorus. 5—7 knacee» u «®Pu3uka. 7 Kiacey.

IIpy m3yyeHUM XUMHM MPOUCXOAUT (POPMHUPOBAHUE 3HAHMH OCHOB XMMHUYECKOW HAyKM KakK 00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOH JAEATeJbHOCTH 4YelloBeKa M KaK OJHOI0 W3 KOMIIOHEHTOB
MHUPOBOW KyJIBTYpHl. 3ajada y4yeOHOro mpeaMeTa COCTOMT B (POPMUPOBAHUHU CHCTEMBI XMMUYECKUX 3HAHUH —
BOKHEUIIMX (AKTOB, TMOHATUN, 3aKOHOB M TEOPETHUECKUX IIOJIOKEHUH, JIOCTYNMHBIX 0000meHni
MHUPOBO33PEHYECKOI0 XapaKTepa, A3blKa HAyKH, B IPUOOLIECHUH K HAyYHBIM METOJIaM IO3HAHUS NPH U3Y4YEHUU
BEIIECTB U XUMHUYECKUX PEaKLuii, B JOPMUPOBAHUYU U PA3BUTHH IO3HABATEIbHBIX YMEHUH M UX MPUMEHEHUU B
y4eOHO-TI03HABATEIbHOH M y4eOHO-HCCIIEOBATENbCKON JIEATENIbHOCTH, OCBOCHHHM MpPaBHJ O€301acHOrO
oOpalleHus C BEIECTBAMU B IIOBCEIHEBHON KHU3HH.

IIpy nM3ydyeHUMM XUMHM Ha YPOBHE OCHOBHOT'O O0OIIEro oO0pa3oBaHMs Ba)KHOE 3HAUEHUE NMPUOOpPENH TaKue
LeJId, KaK:

— (OopMHPOBAHNE UHTEIUIEKTYaIbHO PA3BUTOM JIMUHOCTH, TOTOBOM K CaMOOOpPa30BaHHIO, COTPYJHUUYECTBY,
CaMOCTOSITETLHOMY TPHHATHIO PEIICHUH, CIMOCOOHOW aZanTHUpOBAThCs K OBICTPO MEHSOIIMMCS YCIOBHSIM
KHU3HH;

— HAalpaBJIEHHOCTh OOyuYeHHMs Ha CHCTEMaTH4yecKoe MPHUOOILIeHHE O0YYaroLMXCsi K CaMOCTOSITeNbHOU
[I03HABATENBbHOM JEATENbHOCTH, HAayYHbIM METOJaM I03HaHMs, (OPMHUPYIOUIMM MOTUBALMI0 U Ppa3BUTHE
CIIOCOOHOCTEH K XMMHUU;

— obecrieueHne YCJIOBHUHM, CIMOCOOCTBYIOIIMX MPHOOPETEHHIO OOYYAIOMIMMUCS OMNBITa Pa3sHOOOpPa3HOM
JESTEeIbHOCTH, TO3HAHUS W CAMOIO3HAHMWSA, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI), HMEIOIINX
YHUBEpCaJIbHOE 3HAUCHHE JJIs PA3JIMUHBIX BUJIOB JESATEIBHOCTH;

— (opmupoBanue obuiel (yHKIMOHATBHON M €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM YHCJI€ YMEHUN
OOBSICHATH U OIICHUBATH SIBJICHUS OKPYXKAIOIIETO MUPA, UCIIONB3Ys 3HAHHS U OIIBIT, TTOJIyYeHHBIE TIPU U3YYCHUHU
XMMUH, IPUMEHSATH UX TPH PEIICHUH MTPOOIJIEM B MMOBCETHEBHOM JKU3HU M TPYAOBON ACSATEITBHOCTH;

— ¢opmHpoBaHUEe y OOYYalOMIMXCS TYMAaHUCTUYECKMX OTHOLICHWH, MOHUMaHUSA LEHHOCTH XMMHMYECKHX
3HaHUH 17151 BEIPaOOTKH 3KOJIOIMYECKH 11eJ1eCO00Pa3HOro MOBEACHHS B OBITY M TPYIOBOM JAEATEIbHOCTH B LIEISAX
COXPaHEHMsI CBOETO 3/I0POBbS U OKPYXKAIOIEH MPUPOJTHOM Cpebl;

— Pa3BUTHE MOTUBALUU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIMTAHHIO HA OCHOBE
YCBOEHHS OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NPOQMIIS U HANPaBICHHOCTH
JanbHeHero ooy4yeHus.

OOwiee 4yMca0 4acoB, OTBEIEHHBIX Ul U3YyYEHHs] XMMHMU Ha YpPOBHE OCHOBHOTrO oOmiero o0pa3oBaHUs,
coctapsieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefleNn0), B 9 kiacce — 68 gacoB (2 yaca B HEZIEIO).



COJEPKAHUE OBbYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMHUYECKHE TOHATHUSA

[Ipeamer xumun. Posb XMMuM B )KU3HM YeIoBeKa. XUMHUs B cucTeMe Hayk. Tena u Bemecta. Pusnyeckue
CBOMCTBA BEILIECTB. ATrperaTHoe COCTOsAHMUE BemecTB. [loHsaTHEe 0 MeToAax mo3HaHus B XUMHUH. YUCThIE BellecTBa
u cmecu. CriocoOBbl pa3sieieHus: CMeceil.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3JIeMEHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie U ClIOKHBIC
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuyeckass Qopmyna. BaleHTHOCTh aTOMOB XHMHMUYECKHUX 3JEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BeuiecTB. OTHOCUTENbHAA aToMHas Macca. OTHOCUTENbHAsI MOJIEKYJIIpHas Macca. MaccoBas 10J11 XUMUYECKOIO
3JIEMEHTA B COEJUHEHUH.

KonunuectBo BenjectBa. Monb. MossipHas Macca. B3auMocCBs3b KOJIMUECTBA, MAaCChl U YNCIA CTPYKTYPHBIX
eauHull BeniectBa. Pacu€Tsl o GpopmynaM XMMHUYECKHX COCTUHEHHI.

dusnuecknue U XUMHYECKUE SIBICHUSA. XUMHUYECKask peakius U €€ Mpu3HaKh. 3aKOH COXPAHEHHSI MacChl
BelecTB. XWMHUYECKHe ypaBHeHHs. Kiraccuukamusi XWMHUYECKUX peaknuid (COCTUHEHUS, Pa3lIOKCHUS,
3aMeIICHHS, OOMEHa).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XMUMHYECKOH IOCYy/I0H, MpaBWwjiaMu pabOThl B JIAOOpATOpPUU U TpUEMAMU OOpalleHHs ¢
1abopaToOpHBEIM 00OpY/JOBaHWEM, W3YYCHHE W ONHCAHHE (DU3MYECKHX CBOWCTB OOpPA3OB HEOPraHUYECCKHX
BelIeCTB, HaOMoIeHne Gpu3ndeckux (TUIaBlIeHUE BOCKA, TasHUE JbJa, pPaCTUpPaHHE caxapa B CTYNKe, KUIICHHE U
KOHJICHCAIIUS BOJIbI) U XUMUYECKHUX (TOPEHHE CBEYHU, MPOKAIMBAHUE METHOW MPOBOJIOKHU, B3aUMO/ICHCTBHE MeTia
C KHUCJIOTOM) sIBJICHUHM, HAOIIO/IEHUE W OINHMCAHHUE MPU3HAKOB MPOTEKAHUS XMMHYECKUX pPeakiuil (pa3jokeHue
caxapa, B3aUMOJICHCTBHE CEPHON KHCIOTHI C XJIOPHIOM Oapusi, pasnokeHue ruapokcuma meam (l1) mpum
HarpeBaHuu, B3auMOJICHCTBUE Kene3a ¢ pacTBopoM coiu Merau (1), uzydenue cnocoOoB pazzeneHus cMeceil: ¢
MOMOIIBI0 MarHuTa, (UIBTPOBAaHUE, BHIMApWBAHUE, IUCTWILISAIUS, XpoMmaTorpadus, MPOBEIECHUE OYHUCTKH
MOBapE€HHOI coJiM, HAaONIOJICHWE M OMNKMCAHME PE3YNbTATOB IPOBEAEHHUS OIbITa, WIIIOCTPUPYIOIIETO 3aKOH
COXPAaHEHHUS MAcChl, CO3/IaHUE MOJIeTIe MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYECKUX BellecTB

Bo3nyx — cmecws ra3zoB. CoctraB Bo3nyxa. Kuciopon — snemMeHT u mpoctoe BemecTBo. Haxoxknenwe
KHCJIOpoJila B mpupoje, (U3MYecKue M XUMHUYECKHe CBOMCTBa (peakiuu ropenus). Okcuabl. [Ipumenenue
kucinoposa. CrnocoObl MoNy4eHHs: KUCIopoJia B J1a00OpaTOpuu M MPOMBILUIEHHOCTH. KpyroBopot kuciopoaa B
npupoae. O30H — alIOTPONHAs MOAU(UKAIIHS KUCIOPOAA.

TemnoBoii 3pdeKkT XUMUYECKOW peaKIMH, TePMOXUMUYECKHE YpPaBHEHHUS, 3K30- U DHIOTEPMHUYECKHE
peakuuu. TorumBo: yrojib M MeTaH. 3arpsi3HEHHE BO3/lyXa, YCUJIEHHME MapHUKOBOro 3¢dexra, paspylieHue
030HOBOTO CJIOSI.

Bogopon — anemeHT u npoctoe BemecTBo. HaxoxaeHue Boiopoaa B mpupoze, pusnveckre 1 XUMHIEeCKHe
CBOWCTBa, MPUMEHEHHUE, CTIOCOOHI momydeHus. KucmoTsl 1 comu.

Mosipablit 00b€M Tra30B. Pacy€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

Odusnyecknue cBoMcTBa BOAbl. Boma kak pactBoputenb. PactBopbl. HachlllieHHbIE W HEHACBIIIEHHBIE
pactBopbl. PacTBOpuMOCTh BeliecTB B Bojie. MaccoBasi J10Jisl BEIECTBA B pacTBOpe. XMMHUYECKUE CBOMCTBA
BOJbl. OcHOBaHMs. PoJib pacTBOPOB B MPUPO/IE U B )KU3HU YesloBeKa. KpyroBopoT Bobl B pupojie. 3arpsisHEHUE
MpUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanms Heopranmuecknx coeaumHernil. Oxcuapl. Knaccudukarmus oxcumoB: cojeoOpasyromime
(ocHOBHBIC, KHCIOTHBIE, amM(oTepHble) U HecoleoOpasywomue. HomeHknatypa okcumoB. Dusznyeckue u
XUMHUYECKHE CBOMCTBA OKCHIOB. [lonyyeHue okcuaos.

OcnoBanusa. Kiaccudukanuss ocHoOBaHMiA: MmETOYM W HEPACTBOPUMBIE OCHOBaHHMSA. HomeHkaTypa
OCHOBaHMI. PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lolydyeHrne ocHOBaHUH.

Kucnotel. Kimaccudukamnus kucinot. Homenkmnarypa kucinor. @u3ndeckue 1 XUMUIECKHE CBONCTBA KUCIIOT.
Psan akruBHocTn metaiuioB H. H. bekerosa. [lonyyenue Kucior.

Comu. Homenkiarypa coseil. dusznueckue u XuMH4eckue cBoicTBa cojieid. [lomyduenue conei.

['eneTnyeckas CBSI3b MEXKIY KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.



Xumuueckuil Ixcnepumenm:

KaueCTBEHHOE OMpeeNieHUE COJEepKaHUS KUCIOPOa B BO3IyXe, MOyudeHHe, COONpaHue, pacrio3HaBaHHe
U U3YYCHHE CBOHCTB KHCIOpOJa, HAOMIOJEHHE B3aUMOJCHCTBUS BEIIECTB C KHUCIOPOJOM U  YCIIOBHUS
BO3HUKHOBEHHsI M TIPEKpaIIeHUs] TOpeHus (Tokapa), 03HaKOMJICHHE ¢ oOpaslamMu OKCHIOB M OINHCaHUE HX
CBOICTB, MOJyYeHHUE, COOMpaHue, paclio3HaBaHUE W M3YYCHHE CBONCTB BOAOPOJA (TOPEHHE), B3aMMOJICHCTBHE
Bogopoja ¢ okcuom meau (I1) (Bo3MoKHO UCTIONB30BaHUE BUICOMATEPHUATIOB), HAOIIOIEHUE 00PA3I[OB BEIICCTB
KOJIMYECTBOM | MOJIb, HMCCIIEJOBAaHUE OCOOCHHOCTEH pacTBOPEHUSI BEIECTB C PA3IMYHONW PacTBOPUMOCTHIO,
MPUTOTOBJIEHHUE PACTBOPOB C OMPEICIEHHON MacCOBOM J10JI€l pacTBOPEHHOTO BEIIECTBA, B3AUMOJICCTBUE BOJIbI
C MeTajulaMH (HaTpueM M KajbllieM) (BO3MOXXHO HCIIOJIb30BAaHUE BHJICOMATEPHAIIOB), UCCIIEA0OBaHNE 00pa3IioB
HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJCHUE M3MEHEHUs OKPACKH WHIMKATOPOB B pacTBOpax
KHMCIIOT M ILEeN0oYel, u3yueHue BzaumonencTBus okcujga meau (ll) ¢ pacTtBopoM cepHON KHCIIOTHI, KUCIOT C
METaJUIaMH, PEAKUIHI HEeHUTpaau3aluu, MOoJIy4YeHHEe HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOIO MeTaylia
JpyTMM W3 pacTBOpa COJU, PEHICHHWE OSKCIEPUMEHTAIbHBIX 3a1ady 1o TeMe «BaxHelme Kiacchl
HEOPraHUYECKUX COETUHEHUI.

Ilepuoanueckuii 3akon u Ilepuoauyeckass cucrema xummuueckux sjiemeHToB JI. U. Menaeneena.
Crtpoenue aToMoB. XUMHYECKasl CBSI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[lepBble MOMBITKH KiIacCU(UKAIMM XUMUYECKHX 31eMEHTOB. [loHATHE O TpyIIax CXOAHBIX 3JIEMEHTOB
(IIemoYHble W UIEJIOYHO3EMETbHBIE METaJUIbl, TaJOT€Hbl, UHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbie O00pa3yroT
am(poTepHbIC OKCUJIBI U TUIPOKCHUJIBI.

Ilepnonuueckuit 3akoH. Ilepumoamueckass cucrema xuMmuyeckux snemeHtoB J[. WM. MeHnaeneesa.
Kopotkonepuognas u mmmHHONEpUoAHas ¢Gopmbl [lepuonnueckold cHCTeMbl XHMMHUYECKHUX 3yieMeHToB [[. .
MenpneneeBa. [lepuonbt u rpynmbl. @U3WYECKU CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB IMEpUOAa M TPYIIIBI
JJI€MEHTAa.

Ctpoenue aromoB. CoctaB aroMHBIX saep. M3orombl. DnekTpoHbl. CTPOCHHE AJIEKTPOHHBIX 000J04YeK
aToMOB nepBbIX 20 xumudeckux 3yemMeHToB Ilepuonnueckoit cuctembl . M. MengaeneeBa. XapakTepucTuka
XMMHMUYECKOT0 dJIEMEHTA I10 €r0 MoJjoxKeHuto B [lepuoauueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHS paguyca aTOMOB XHMMHYECKHX  DJIEMEHTOB, METAIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIIIIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u llepuognmueckoil cucTeMbl XUMHYECKUX 3JEMEHTOB JJISl pa3BUTHUSA
Hayku U npaktuku. JI. M. Menzaenees — y4€HbIl U IpayKJaHUH.

Xumuueckasi CBsi3b. KoBaneHTHass (TOJisipHAsT W HEMOJIApHAsi) CBA3h. JJIEKTPOOTPHUIATEIHHOCTD
XUMHUYECKUX AJIeMEHTOB. VIOHHAs CBS3b.

Crenenb okucieHus. OKHUCIUTENbHO--BOCCTAHOBUTEIbHBIE peakuuu. [lpomeccel oOkucieHUs U
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ixcnepumenm:

M3y4deHue 00pasIloB BEIIECTB METANIOB U HEMETAJIJIOB, B3aMMO/IEHCTBHE TUAPOKCHIA IIMHKA C PACTBOPAMHU
KHUCJIOT W WIEJNOYEl, MPOBEJECHUE ONBITOB, WIUTIOCTPUPYIOLUIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii (ropeHue, peakiuy pa3ioKeHHs], COSTUHEHUS).

Meostcnpeomemnwie ceasu

Peanmusamuss MeXNpeaMETHBIX CBSA3€M NpPU M3YyYEeHMHM XUMHH B § KJIACCE€ OCYIIECTBIISIETCS Yepe3
UCIOJIb30BaHNE KaK OOIUX €CTECTBEHHO--HAYYHBIX TMOHATUHN, TaK M TOHATUHN, SBISIONIUXCS CUCTEMHBIMH IS
OTJIETbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OOmme ecTeCTBEHHO--HAy4YHBIC TOHSTHS: HAy4YHBIH (PaKkT, TUMOTE3a, TEOpHUs, 3aKOH, aHAJIU3, CHUHTE3,
KJ1accuukanms, IepuoANIHOCTh, HAOIOICHHE, SKCTIEPUMEHT, MOJISTUPOBAHNE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusnka: martepusi, aTroM, 3JEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIHWJ, H30TOIbI, PATUOAKTUBHOCTD,
MOJIEKYJIa, IEKTPUUECKUN 3apsl, BEIIECTBO, TeN0, 00bEM, arperaTHOe COCTOSHUE BEIIeCTBa, ra3, (PM3MUecKue
BEJIMYUHBI, €IMHUIIBI U3MEPEHHs, KOCMOC, TUTAHETHI, 3BE3/161, COTHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MHUHEpAIbI, TOPHBIE MOPOJBI, IMOJIE3HBIE HCKOMAeMbIE, TOILIHBO,
BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XuMHUYecKasi peakius



[Tepuonnueckuii 3akoH. [lepuoguueckas cucrema xumuyeckux snemeHToB JI. . MenaeneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUHM CBOMICTB XMMHYECKUX 3JEMEHTOB IEPBbIX TPEX MEPHOAOB, Kajus,
KaJIbLIUSl U UX COEJUHEHUI B COOTBETCTBUU C IIOJIO)KEHHUEM 3JIEMEHTOB B llepnonnueckoil cucreMe U CTpOEHUEM
UX aTOMOB.

CrtpoeHue BelecTBa: BUAbI XUMUYECKON CBSI3U. THUIBI KPUCTAIUTMUECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB
BEILIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U BUIA XUMUYECKOU CBA3H.

Knaccudpukanus ©w HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XUMHYECKHE CBOWMCTBA BEIIECTB,
OTHOCSIIIIMXCSL K PA3IMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHMl, TeHeTHYecKas CBA3b HEOPraHMYeCKHUX
BEIIECTB.

Knaccuukanus XUMHYECKUX pEaKkIUii 0 pa3IMyHbIM MPU3HAKaM (10 YHUCITY U COCTaBY YYacCTBYIOIIUX B
peaKIMy BEUIECTB, MO TETIOBOMY 3 (EeKTy, 0 U3MEHEHHUIO CTEIEHEeH OKMCIICHUS XUMHUYECKUX 3JIEMEHTOB, IO
00paTUMOCTH, [0 YYaCTHIO KaTalu3aropa). DK30- U SHJO0TEPMHUUECKHUE PEaKI[ui, TEPMOXUMHYECKHE YPAaBHEHUS.

[TonsiTe o ckopoct xumuyeckoil peakuuu. [loHsTe 00 OOpaTUMBIX U HEOOPATHUMBIX XUMHUYECKUX
peakuusx. [loHsTHE O TOMOreHHBIX U reTeporeHHbIX peakuusax. Ilonsrtue o karanuze. IloHaTne 0o XuMUUYECKOM
paBHOBecHH. PaKTOPHI, BAUSIOLINE HA CKOPOCTh XUMUYECKON peaKkuy U MOJI0KEHUE XMMUUECKOIO PABHOBECHSL.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKIINH, AJIEKTPOHHBINA OalaHC OKHUCIUTEIbHO-BOCCTAHOBUTEIHHOM
peakiuu. CocTaBlieHHE ypaBHEHUN OKHCIUTEIbHO--BOCCTAHOBUTENBHBIX PEAKIUN C UCIOJIb30BAaHUEM METOa
3JIEKTPOHHOTO OajaHca.

Teopust 3IEKTPOIUTUUECKON AUCCOLMALMU. OJEKTPOIMTHI M HEIIEKTPOIUThl. KaTHOHBI, aHUOHBI.
MexaHu3M JMCCOLIMALIMM BEHIECTB C PAa3IMYHBIMU BUIAMH XUMHYECKOW CBsi3u. CTeneHb AHUCCOLMAIINU.
CunbHbIe U cradble JIEKTPOIUTHIL.

Peakuuu nonHoro oOMeHa. YciaoBHsI MPOTEKaHUsI peakUUii MOHHOrO oOMEHa, MOJIHBIE U COKpalllEHHBIE
HMOHHBIE YypaBHEHMsI peakuui. CBoiicTBa KHUCJIOT, OCHOBaHMM U cCOJed B CBET€ NpEJICTaBICHUM 00
ANEKTPOIUTHYECKON quccoruanui. KauecTBeHHbIe peakiiui Ha HOHBL. [loHsATHE O ruapoIu3e comneil.

Xumuueckuii 3xcnepumenm:

O3HAKOMJICHHE C MOJEISAMHU KPUCTAUIMUECKUX PEIMIETOK HEOPraHWYECKUX BEIIECTB — METaUIOB U
HeMeTauloB (TpaduTa U anmasa), CIOKHBIX BEIIECTB (XJIOpHUIA HATPHA), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peakluu OT BO3JCHCTBUS Pa3iMyHBIX (DAaKTOPOB, MCCIEIOBAHUE 3JIEKTPONPOBOJIHOCTH PACTBOPOB
BEIIIECTB, Mpoliecca AUCCOLUAIMM KUCIOT, IIejdo4Yeld u cojiell (BO3MOXKHO HMCIIOJIb30BaHUE BHJIEO MAaTEpUAJIOB),
MIPOBE/ICHUE ONBITOB, WUIIOCTPUPYIOUIUX MPU3HAKM HPOTEKaHHs peaklUuid HOHHOro obmeHa (oOpa3oBaHue
ocajJka, BbIJEJIEHUE ra3a, 00pa30BaHUE BOJbI), OIbBITOB, WIUIIOCTPUPYIOIINUX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX peakUuil (TOpeHne, peaklMy pa3ioKeHUs, COEAMHEHNs), pacCllO3HaBaHUE HEOPraHUYECKHX
BELIECTB C MOMOIIBIO0 KAUECTBEHHBIX PEAKLIUK HA MOHBI, PEILIEHUE KCIIEPUMEHTAJIBHBIX 33/1a4.

HeMeTa/uibl M UX COeMHEHUS

OO0mas xapakTepucThKa rajioreHoB. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTETIEHU OKUCICHUS.
CrpoeHue u (pu3n4ecKkre CBOMCTBA MPOCTHIX BEIIECTB — raJIOT€HOB. XMMHUECKHE CBOICTBA Ha MpHUMepe XJopa
(B3aMMOJEUCTBUE C METAlJIaMM, HEMeTalllaMH, Iiesouyamu). XiopoBogopos. CoisHas KUCIOTa, XUMHYECKUE
CBOICTBa, MOJy4YeHHE, NpUMeHeHue. JlelicTBue Xjopa M XJIOPOBOJAOPOJa Ha OpPraHu3M 4ejoBeka. Baxneilmne
XJIOPUJIBI U UX HAXO0XACHUE B IPUPOJIE.

O6mras xapaktepuctuka 351eMeHTOB VIA-rpymmbel. OcCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIEC CTEIICHU
okucnenus. CtpoeHne M (pU3MUECKHE CBOICTBa MPOCTHIX BEIIECTB — KUCIOPOAAa U Cepbl. AJUIOTPOIIHBIE
MOJIUGUKAIMKE KHCIOpoJa U cepbl. XUMHUYecKHe cBoicTBa cepbl. CepoBOAOPOA, CTpOCHUE, (U3NUYECKUE U
XuMHueckue cBoiictBa. OKCUIBI Cephbl KaK MPeICTaBUTENN KUCIOTHBIX OKCHI0B. CepHas KuciaoTa, Gu3nyecKue u
XUMHUYECKHEe CBOMCTBA (0OIIMe KakK MpeACTaBUTENs Kiacca KUCIOT U crerupuieckre). XuMUYeCKUe PeaKiliH,
JeKallie B OCHOBE IMPOMBIIUIEHHOTO CHOco0a IMONydyeHHUs] CepHOM KucioThl. [IprMeHeHHe CepHOM KHCIOTHI.
Conu cepHOW KHCJIOTHI, KaUeCTBEHHas peakuus Ha cyibdar-uoH. HaxoxneHue cepbl M e€ COEQMHEHUI B
npupoae. XUMHUYECKOE 3arpsi3HEHHE OKpYKalolled Cpelbl COeAMHEHUSIMU cepbl (KUCIOTHBIE O,
3arpsi3HEHUE BO3yXa U BOJAOEMOB), CIOCOOBI €T0 TPEIOTBPAIICHHS.

OOmias xapakTepucTuka 31neMeHToB VA-rpymibl. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEepPHbIE CTEIICHH
OKHCIeHHs. A30T, pacnpocTpaHeHHe B Hpupoze, pu3ndeckue U XuMHUYecKkue cBoiictBa. Kpyrosopor azora B
npupoae. AMMHUaK, ero pU3ndyeckue U XUMHUYECKHUE CBOMCTBA, MOJdydeHHe U npumMeHeHue. Colu aMMOHMS, UX
¢busznyueckue U XUMHUYECKHE CBOMCTBa, mpuMeHeHHe. KauecTBeHHas peakuys Ha HOHBI aMMOHHUS. A30THas



KHCIIOTa, e€ MoJlydeHue, PU3NYecKue U XUMHUYECKHe CBOICTBa (00ILIue Kak MpeacTaBUTENs Kiacca KHUCIOT U
cneunpuyeckue). lMcnonp3oBaHME HUTPATOB U COJEH aMMOHHS B KaueCTBE MHUHEPAIbHBIX YIOOpEHHUH.
XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOWIEH cpelnbl COCIMHEHUSMHU a30Ta (KUCIOTHBIE MOXAW, 3arpsi3HEHHE
BO3/IyXa, MOYBbl U BojoéMoB). Dochop, ammmorponHbie Moaudukanuu Gocdopa, GU3NIECKUE W XUMHUCSCKHE
ceoiictBa. Okcun dochopa (V) u dochoprHas kuciaora, GU3NIECKUEC W XHUMHYECKHUE CBOKMCTBA, IOJIYYCHHE.
Hcnonp3oBanue GochaToB B KaUeCTBE MUHEPATIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 31eMeHToB |V A-rpymmbl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE CTETICHU
OKHUCJIEHUA. YTIEpOH, aJuUIOTPONHbIE MOAU(DUKAIINK, PACIPOCTPaHEHUE B IpHUpoe, (U3NYECKUE U XUMUYECKHE
cBoiicTBa. AzncopOuus. KpyroBopot yriaepoaa B npupone. OKcunabl yriepoaa, ux (uU3NYecKue U XUMHUYECKHe
CBOWCTBa, JCHCTBHE HA KHUBBIC OPTaHU3MBbI, IOJY4YEHUE U MPUMEHEHUE. DKOJIOTUYECKHUE MPOOIIEMBbI, CBSI3aHHbIC
c okcugoMm yriepoaa (IV), rumoreza rioGanbHOTrO MOTEIJICHUS KiIUMara, NapHUKOBBIM 3(dexr. YrompHas
KHCIIOTa U €€ coid, UX (U3MYecKhe M XUMHUYECKHE CBOWCTBA, MOJydeHHEe U npuMeHeHHe. KauecTBeHHas
peakuusi Ha KapOoHaT-uOHBL. Vcronb30BaHue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBILIUIEHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHayabHBIE MOHATHA 00 OPraHMYECKUX BEHIECTBAX KaK O COCAMHEHUSX yriepona (MeTaH, 3TaH,
STHJICH, alleTUJIeH, 3TaHOJI, TIHUIEPUH, YKCyCHasl KucioTa). [IpupoaHble MCTOUYHUKH YTIEBOJOPOJIOB (Yroiib,
MIPUPOAHBIH ra3, He(Th), MPOIYKTHI UX MepepadOTKH (OEH3UH), UX POJb B OBITY U MPOMBILIUIEHHOCTH. [ToHSATHE O
OMOJIOTMYECKH BaYKHBIX BEIIECTBAX: XKHUpaX, OeNKax, YIiIeBoJax — U UX POJIU B KU3HH YelIoBeka. MaTtepuaibHoe
€IMHCTBO OPTaHUYECKUX U HEOPTAaHMYECKUX COSAMHEHHM.

Kpemuuii, ero gusuueckre 1 XMMHUYECKHE CBOWCTBA, MOIy4eHUe U TpuMeHeHne. CoeMHeHUs KPEMHHUSI B
npupoae. OOmme mnpencrasienuss 06 oxcuae kpemHus (V) u kpemnueBoit kucnore. CHIMKATBI, HUX
WCTOJBb30BaHUE B OBITY, B IPOMBIIIICHHOCTH. BakHEHIIME CTPOWTENbHbIE MaTepUaNbl: KEpaMHUKa, CTEKJIO,
[EMEHT, OeToH, jene300eToH. [IpoGyiiembl 0€301IaCHOTO WCIONB30BAaHUS CTPOMTENBHBIX MAaTEpUANOB B
MTOBCETHEBHOM KU3HHU.

Xumuueckuii 3xcnepumenm:

u3yueHne oO0pa3lloB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJSHOM KHCIIOTHI, MPOBEJICHUE KaueCTBEHHBIX
peaknmii Ha XJIOPHI-MOHBI W HaOJIOJeHUE TMPU3HAKOB MX MPOTEKAHWS, OMBITHL, OTpaKalomme (hU3NYeCKHe U
XAMHAYECKHE CBOWCTBA TaJlOTEHOB M WX COCIUHEHHWH (BO3MOYKHO WCIIONB30BaHUE BHIEOMATEPHAIIOB),
O3HAKOMJIEHHE C 0Opa3laMu XJIOpUIOB (TalTOr€HUA0B), 03HAKOMIICHHE ¢ 00pa3liaMi cepbl U €€ COeTUHEHUSIMHU
(BO3MOXXKHO HCIOJIB30BaHUE BHJIEOMATEpUANIOB), HaOIIO/EHUE Ipoliecca OOYyIIIMBaHUS caxapa Ioj JAeHCTBUEM
KOHILEHTPUPOBAHHON CEPHOM KHCIIOTBI, HM3YYEHHE XHUMHUYECKHMX CBOWMCTB pa30aBIE€HHOW CEPHOW KHCIOTHI,
MPOBE/ICHNE KAaYeCTBEHHOM peakIuy Ha CyIb(PaT-noH U HAOIIOACHNE TIPU3HaKa e€ MPOTEeKaH!s, 03HAKOMIICHHE C
¢u3nyeckuMu cBoWcTBaMM a30Ta, Gocopa M UX COSAMHEHUI (BO3MOKHO HMCIOJIb30BAHHWE BUIEOMATEPHUAIIOB),
oOpa3uamMu a30THBIX U (ocopHBIX y10oOpeHul, noinydeHue, cooupanue, paclo3HaBaHUE U W3y4YeHUE CBOMCTB
aMMHaKa, MPOBEJICHNE KAYeCTBEHHBIX PEaKIMii Ha WOH aMMOHHUSA W (ocdaT-MOH M M3ydeHUE NMPU3HAKOB HMX
MIPOTEKaHUs, B3aUMOJEUCTBHE KOHIIEHTPUPOBAHHOW A30THOW KHUCJIOTHI C MEIbI0 (BO3MOYKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB), M3y4YeHHE MOJeNiell KpPUCTANIMYECKUX peIméToK anmasza, rpaduta, (Qyuiepena,
O3HAKOMJIEHHE C TPOLIECCOM aJcOopOLMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOWCTBOM
MPOTHBOTA3a, TMOIy4YeHUE, COOMpaHHe, pacrio3HaBaHHE W HM3YYCHHE CBOMCTB YIJIEKHUCIOTrO ra3a, MpOBEICHUE
Ka4eCTBEHHBIX peaKkiii Ha KapOOHAT W CHJIMKAT-WOHBI M H3yYeHHE IPU3HAKOB UX MPOTEKAHHSI, 03HAKOMIICHHE C
NPOAYKIMEH CHIMKATHON HPOMBIIIJICHHOCTH, PEIICHHE SKCIIEPUMEHTAIbHBIX 337a4 Mo TeMe «Bakueiimmue
HEMETAJTbl U UX COCAUHEHUSD.

MeTasibl M MX COETMHEHHUS

OOmiast XapakTepUCTHKa XHMHUYECKHX JJEMEHTOB — METaVIOB HAa OCHOBAaHMHM UX TIOJOXKEHHUS B
[lepuonnueckoil cucreme xumuueckux anemeHToB [I. . MenneneeBa u crpoenust atomoB. CTpoeHHe METaJIOB.
Meramnnyeckas CBA3b U METaJUIMYecKas KpUCTaJuIMyecKasl peméTka. DIEeKTPOXUMUYECKUNA psiJi HamnpsKeHUH
MeTauioB. Ou3nueckue M XMMUYEeCKHe CBOICTBa MeTayutoB. O0mue croco0s! morydeHust Metamuio. [loHsTHE O
KOPpO3UH METAJIJIOB, OCHOBHBIE CMOCOOBI 3alIUTHI MX OT Koppo3uu. CriaBbl (CTanb, YyryH, JIOPATIOMUHUMA,
OpoH3a) M UX MPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[[lerounsle Merasuibl: MosnokeHHe B Ilepuoguyeckon cucTteMe XMMHYECKUX dieMeHToB [l .
MemnpeneeBa, CTpOCHHE UX aTOMOB, HaX0Xk/IeHUE B Mpupojae. Puznyeckue 1 XMMUYECKHE CBOICTBA (Ha MpuMepe



HaTpuss M Kanusi). OKcuIpl M THAPOKCHABI HaTpus U Kanus. [IpuMeHeHHMe IIEeTOYHBIX METalIoB U MX
COCIMHECHUM.

[[lenoyHo3eMenbHBIE METAIBI MATHUM W KaJIbLUK: MOJIOXKEHHUE B [leproauyeckoil cucreMe XUMMUYECKUX
anemeHToB JI. 1. MeHneneeBa, CTpoOeHHE MX aTOMOB, HaxoOXKJeHHE B npupoje. Pusnueckue U XUMHUYECKHE
CBOMCTBA MarHus u Kajblus. Baxneiimue coenHenns Kanbuus (OKCUI, TUIPOKCHU, con). JKECTKOCTh BOABI U
CTOCO0BI €€ yCTpaHeHusl.

AmomuHuii: nonoxenue B Ilepumonmueckoir cucreme xumuyeckux snemeHToB JI. VM. Menneneesa,
CTpOCHHE aTOMa, HaxOoXKJeHHe B mpupoje. Pu3nyeckue W XUMHUYECKUE CBONCTBA amtOMUHUA. AMQoTepHbIe
CBOMCTBA OKCHJIA U TUIPOKCHIA AITFOMUHUS.

Kenezo: nosnoxenue B Ilepuonnueckon cucremMe xumuuyeckux anemeHtos . M. MenaeneeBa, ctpoeHue
aToMa, HaXOoXJeHue B mpupoje. Puznueckrue 1 XMMUUYECKHE CBOMCTBA skene3a. OKCUIbI, TUIPOKCUIBI U COJH
xenesa (1) u sxenesa (111), ux cocras, cBOWCTBa U MOJTyUYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ 00pa3aMi METAJUIOB U CIUIABOB, UX (PU3NYECKUMH CBONCTBAMH, U3YUYCHUE PE3YIHTATOB
KOPPO3UH METAJLIOB (BO3MOXKHO WCIIOJB30BAaHUE BHICOMATEPUAIOB), OCOOCHHOCTEH B3aMMOCHCTBHS OKCHJIA
KaJlblUsl M HaTpHsl ¢ BOJOH (BO3MOXXHO HCHOJIB30BaHHE BHIEOMATEPUAIIOB), UCCIEIOBAHUE CBOWCTB KECTKOU
BOJbI, MpOIlecca TOPEHUsl XKelle3a B KUCIOPOAe (BO3MOXKHO HCIIOJIb30BaHHE BUIECOMATEPHANIOB), MPU3HAKOB
MPOTEKaHMs KAUEeCTBEHHBIX PEAKIIMi HAa MOHBI: MAarHUsS, KaJabllMs, aJFOMHHUSA, IIMHKa, xene3a (11) u xxenesa (111),
meau (1), HaOrONCHME W ONMHMCAaHWE MPOIECCOB OKPAIIMBAHUS IUIAMEHH WOHAMH HATPHS, Kadusd W KaJbIUs
(BO3MOKHO MCIOJB30BAaHUE BHUIEOMATEPHAIIOB), UCCIIeOBaHHE aM(pOTEPHBIX CBONCTB THAPOKCUAA ATFOMUHHUS U
TUAPOKCH/IA IMHKA, pEHICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeillne MeTauibl U UX COCTUHEHUS».

XuMus M OKpyxkamoLas cpeaa

BemectBa u Marepuansl B MOBCEAHEBHOM >XU3HHM 4eNOBEKAa. be3oracHoe HCIOiIb30BaHUE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [IepBas moMoIlb MPH XUMUYECKUX 03KOTaX M OTPaBICHUSX.

XUMHUYECKOE 3arps3HEHHUE OKPYKaIOIIEei cpepl (MpeaenbHas TOMyCcTUMas KOHIIEHTpallKs BEeIeCTB, Aaiee
— ITJIK). Ponb XuMuH B pelIeHuH IKOIOTUIECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, MIOJTUMEPHBIE MaTEpUAIBI).

Meosrcnpeomemnvie ceasu

Peanmzanusi MEXIpEeIMETHBIX CBs3eH NpH H3ydYeHUHM XUMUM B 9 Kilacce OCYIIECTBISCTCS depe3
WCTIOJIF30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaK W TOHSATHH, SBISIFOIIUXCS CHCTEMHBIMH IS
OT/ENbHBIX MTPEIMETOB €CTECTBEHHO--HAyYHOT' O IIMKJIA.

OOue ecTecTBEHHO-HAay4yHbIE IOHATHUSA: HAay4HbIM (akT, T'MIIOTe3a, 3aKOH, TEOpHs, aHAJIN3, CHUHTES3,
KiaccuuKkanus, epruoANIHOCTh, HAOIIOACHNE, SKCIIEPUMEHT, MOJISIMPOBAaHIE, U3MEPEHUE, MOJIENb, SIBJICHNE,
MAapHUKOBBIN 3PPEKT, TEXHOJIOT U, MaTEpUAIIbI.

®dusmka: Mmarepus, aTtoM, d3JEKTPOH, INPOTOH, HEHUTPOH, WOH, HYKIHJ, H30TOMbI, PaTHMOAKTUBHOCTH,
MOJIEKYJIa, SJEKTPUUYECKUN 3apsi, NMPOBOAHUKU, MOJIYNPOBOJHUKH, AUIIEKTPUKH, (OTOIIEMEHT, BEILIECTBO,
Teno, 00bEM, arperaTHOE COCTOSHHE BEIECTBA, ra3, pacTBOP, PACTBOPHMOCTh, KPHCTAIUIMYECKAs PEIETKa,
CIUTaBBI, PU3NIECKUE BEIMIUHBI, €IMHUIIB H3MEPEHHSI, KOCMHYECKOE IIPOCTPAHCTBO, TUTAaHETHI, 3BE3/161, ColHIIE.

buonorusi: gorocunTes, ApixaHue, 6uocdepa, IKOCUCTEMA, MUHEPATIbHBIE YIOOPEHUS, MUKPOIJIEMEHTHI,
MaKpOdJIEMEHTBI, MTUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOJbI, IMOJIE3HbIE HCKOMAaeMble, TOILIUBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHS ITPOI'PAMMBLI 110 XUMHMHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yabTaThl OCBOSHHS MPOrpaMMBbl OCHOBHOTO OOIIET0 00pa30BaHUs JOCTUTAIOTCS B XOJE
00y4eHHs XMMUHU B €IMHCTBE y4e€OHOH M BOCIMTATENILHOW JEATENbHOCTU B COOTBETCTBUM C TPAAULIMOHHBIMU
POCCHUMCKMMH COLIMOKYJIBTYPHBIMH UM JIYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMM, MPHUHATBIMM B OOIIECTBE
IpaBUJaMd ¥ HOPMaMH TIIOBEIEHUS M CIOCOOCTBYIOT TIIpOLIECCAaM CaMOIIO3HAHMSA, CAMOPA3BUTUS H
COLIMAIN3alUU 00yJaronXcs.

JIuuHOCTHBIE pPE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYarOIIMXCsl PYKOBOACTBOBATHCA CUCTEMOM
MO3UTUBHBIX LICHHOCTHBIX OPUEHTALMK M PACHIMPEHHUE OIbITa IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B
4acTu:

1) naTpHOTHYECKOTO BOCTTUTAHUSI:

LIEHHOCTHOTO OTHOILEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPMYECKOMY M HAYYHOMY HAcCIEIUIO,
[OHMMaHMs 3HAYEHUs XHMMHUYECKOM HAayKH B JKU3HHM COBPEMEHHOIO OOLIecTBa, CHOCOOHOCTH BIAJETh
JOCTOBEPHON WH(pOpPMAIUEH O MEePEeIOBhIX JOCTHKCHHUSIX U OTKPBHITUSX MHPOBOW M OTCUYCCTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOILIECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

IIPEJICTABICHUSI O COLMAIBHBIX HOpPMax M IIPaBHJaX MEXJIMYHOCTHBIX OTHOLIEHUM B KOJUIEKTUBE,
KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B OOILLECTBEHHO IOJIE3HOM, Yy4€OHO-UCCIIEI0BATENbCKOM, TBOPUECKON U
ApYrUX BUAAX ICSTEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOHM IESTEIBHOCTH TPH BBITOJTHEHUH
y4eOHBIX, MIO3HABATENbHBIX 3a/1a4, BHIMOJIHEHUH XUMHUYECKUX HYKCIEPUMEHTOB, CO3AaHUU YUEOHBIX MPOEKTOB,
CTpeMJICHHsI K B3aUMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B INPOLECCEe 3TOH y4yeOHOU AeATelIbHOCTH, TOTOBHOCTH
OLICHHUBATh CBOE IOBEJACHUE M MOCTYNKH CBOMX TOBAPUIIEH C MO3ULIMM HPABCTBEHHBIX U MPABOBBIX HOPM C
y4ETOM OCO3HAHUS ITOCIEACTBUM MIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKUE MPEJICTABICHUSI O BEIIECTBE M XMMHYECKOM pEaKIHUH, COOTBETCTBYIOINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM M COCTAaBISIOIIME OCHOBY Ul TOHHMMAaHUS CYIIHOCTH Hay4YHOU
KapTUHBI MUPA, MPEACTABIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS NMPUPOIbI, B3AUMOCBS3AX UeIOBEKa
C IPUPOAHOU CPEAOH, O POJIM XMMHH B ITIO3HAHUM 3THX 3aKOHOMEPHOCTEM;

NO03HaBaTeIbHbIE MOTHUBBI, HAalIPAaBJICHHbIE HA MOJYYEHWE HOBBIX 3HAHUI 1O XUMUH, HEOOXOAUMBIE IS
OO0BbsICHEHUs] HAOJIOAAeMBIX MPOLIECCOB U SBJICHWM, MMO3HABaTeIbHOH, MH(MOPMAIMOHHOW M YUTATEIbCKON
KYJIbTYpPbI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIbHON pabOThI C yueOHBIMU TEKCTaMH, CIIPABOYHOM JINTEPATYpPOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU MH()OPMALIMOHHBIX TEXHOJIOTHUI;

UHTEpeC K OOYYEeHHI0 U T[03HAHMIO, JIFOOO3HATENBHOCTh, T'OTOBHOCTb M  CIIOCOOHOCTH K
caM0o00pa3oBaHMIO, MPOEKTHOW M  HCCIEOBATENIbCKOM  JESATEIbHOCTH, K  OCO3HAaHHOMY  BBIOOpY
HAIpPaBJIEHHOCTH U YPOBHS 00y4YeHUS B JajbHEHIIEM;

4) hopMHUpOBaAHUS KYJIbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTH KM3HHU, OTBETCTBEHHOT'O OTHOLIEHMSI K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3/I0POBBIN
o0pa3 >KM3HM, OCO3HAaHHE TIOCIEJCTBUA M HENPHUITHE BPEAHBIX MPHUBBIUEK (YMOTPEOIEHHUsS aAJIKOTOJI,
HapKOTHUKOB, KypeHHs), HEOOXOAMMOCTH COOIOCHHS TPAaBHII 0€30MaCHOCTH MPHU OOpaIllleHUH ¢ XUMHUYECKHUMHU
BEIIECTBAaMHU B OBITY U peaIbHOM JKHU3HH;

5) TPy/A0BOTO BOCIUTAHUS

MHTEpEC K NMPaKTHUECKOMY H3YyUeHHIO Mpodeccuid M Tpylda Pa3IU4yHOrO pPOja, YBaKEHHE K TPyAy U
pe3ylbTaTaM TPYAOBOM JeATENbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS NMPEIMETHBIX 3HAHHUM M0 XUMUH,
OCO3HAHHBIM BBIOOP HMHIWBUIYaIbHOW TPACKTOPHUHM MPOJIOJDKEHUS OOpa30BaHUS € YUYETOM JIMYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTM K XHMMHH, OOILIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHemHOH
npoeCCUOHATBHON JIEATENIbHOCTH M Pa3BUTHS HEOOXOJMMBIX YMEHHUI, T'OTOBHOCTH aJalTUPOBAThCA B
npodeCcCHUOHATIBHOM Cpefie;

6) 9IK0JIOTHYECKOT0 BOCTIHTAHUA:



HKOJIOTMUYECKU IIeJieco00pa3Hoe OTHOIIEHHE K MPUPOJE KaK MCTOYHHMKY JKU3HHM Ha 3eMmile, OCHOBE eé
CYLIECTBOBAHMSI, MOHMMAaHNE IIEHHOCTH 3J0POBOro U Oe3omacHoro oOpas3a >KU3HH, OTBETCTBEHHOE OTHOLICHHE
K cOOCTBEHHOMY (U3MUYECKOMY U TCHUXHYECKOMY 3J0POBbIO, OCO3HAHHE LEHHOCTU COOIIOACHMS IpaBUII
0€301MacHOTO MOBEACHUS IPHU PadOTE C BEUISCTBAMH, a TAK)KE B CUTYAIHMSIX, YTPOKAIOMIUX 3/I0POBBIO U KU3HU
JTIIOJICH;

CHOCOOHOCTH MPUMEHATH 3HAHUS, [TOJIy4aeMble MPU U3YUCHUU XUMUH, U1 PELICHUS 3a/1a4, CBA3aHHbBIX C
OKpY’Karollled MNPUPOJHONM CpENOM, HJisi TMOBBIIIEHUS YPOBHS SKOJOIMYECKON KYJIbTYpPhbl, OCO3HAHMS
r100abHOTO XapakTepa HKOJOTHYECKUX NpoOjeM M MyTell WX pelIeHHs MOCPEACTBOM METOAOB XUMHH,
OKOJIOTMYCCKOro MBIINUICHUA, YMCHUSA PYKOBOIACTBOBATHCA UM B HO3HaBaTeJIBHOI71, KOMMYHHKaTHBHOfI )41
COLIMAJIBHOM MTPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocrase MCTAINMPCAMCTHBIX PE3YJIbTATOB BLIACIAIOT 3HAYUMBIC IJIA (I)OpMI/IpOBaHI/ISI MHPOBO33PCHUA
OOIICHAYYHbIE TOHATUS (3aKOH, TEOpHs, MPHHIIUI, TUIOTE3a, (PAKT, CHUCTEMa, MPOLECC, IKCICPUMEHT H
JpYyroe.), KOTOpble HCIONb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETax M MO3BOJIAIOT HAa OCHOBE
3HAHUW U3 DJTUX TNPEIMETOB (POPMHUPOBATH MPEJICTaBICHHE O IEJIOCTHOW HaydyHOM KapTHHE MHpa, H
YHHUBEpCalbHbIe y4yeOHBbIe JeicTBUS (TO3HABATEIbHBIE, KOMMYHUKATHUBHBIC, PETYIISTUBHBIC), KOTOPHIE
obecrnieunBarOT (HOPMUPOBAHUE TOTOBHOCTH K CAMOCTOSTEILHOMY TUIAHHPOBAHUIO M OCYIIECTBICHUIO YUeOHOU
NEeSATEIbHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAIbHbIE YUeOHbIe AeiCTBUS

Ba3oBble Jlornueckue geicTBUs:

YMCHUA HCIIOJIB30BATh HpI/IéMBI JIOTUYCCKOro MBINUICHUA MPH OCBOCHUU 3HAHWUH: PaCKpBIBATL CMBICII
XUMHUYECKUX TMOHATHH (BBIACNATh HMX XapaKTepHbIE NPU3HAKH, YCTAHABIMBATh B3aHMOCBA3b C JPYTHMH
MOHSTHUSIMH ), UCIIOJIb30BATh MOHATHUS JIJIs1 OOBACHEHUS OTAETbHBIX (DAKTOB U SIBIICHUI, BEIOMPATh OCHOBAHUS U
KpUTCPpUN JIA KHaCCHq)HKaHHH XUMHWYCCKUX BCIIECCTB U XUMHUUYCCKUX peammﬁ, YCTaHaBJIMBATb MPUYUHHO-
CJICACTBCHHBIC CBA3UM MCKAY o0OBeKTaMu HU3YUCHUA, CTPOUTH JIOTHYCCKUC PaACCYKACHUA (I/IH[[}IKTI/IBHI)IG,
JeNyKTUBHBIE, 110 aHAJIOTUH ), IENIaTh BBIBOJIBI U 3aKIIIOUEHUS;

yMEHHE TIPUMEHATH B MpoIlecce MO3HAHMS MOHATHS (TIPeIMETHBIE U METANpPeIMETHbBIE), CAMBOINYECKUE
(3HaKOBI>I€) MOZCIIN, UCIIOJB3YEMBIC B XUMUH, Hp€06pa3OBI)IBaTI> IMHUPOKO NPUMCHACMBIC B XUMHUU MOACIIbHBIC
MPE/ICTaBICHUS] — XUMUYECKUHM 3HaK (CMMBOJI 2JIEMEHTA), XUMHUYecKas GopMysia U ypaBHEHHE XUMHYECKON
peaKiuu — TpU pEHIeHHH Y4eOHO-TO3HABAaTENbHBIX 3a7ad, C y4ETOM DJTHUX MOJEIbHBIX MPECTaBICHUN
BBISIBJISITH M XapaKTEPU30BaTh CYIIIECTBEHHBIE MPU3HAKU H3y4aeMbIX OOBEKTOB — XHUMHUYECKHUX BEIIECTB U
XUMHUYECCKUX peaKHHﬁ, BBIABIIATH O6HII/I€ 3aKOHOMCPHOCTHU, MPUIUHHO-CJICACTBCHHLIC CBA3HU U IIPOTUBOPECYHS B
HU3YYaCMBIX ITPOLCCCax U ABJICHHUAX.

basoBble ucciienoBare/ibCKie 1eHCTBUA:

YMEHHUE UCIIOIb30BATh IOCTABICHHBIE BONPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMUS, a TAK)KE B KaUeCTBE
OCHOBBI I (i)OpMI/IpOBaHI/IH THIIOTE3BI IO MPOBEPKE MPABHUIIBHOCTHU BBICKA3bIBACMBbIX CY)KI[CHI/II\/JI;

an/I06peTeHHe OIIbITa IO IJIAHWUPOBAHHUIO, OpraHu3aliv U IMPOBCACHUIO YYCHHUYCCKUX OKCIICPUMCHTOB,
yMEHHE HaOIo/IaTh 3a XOJOM IPOIECcca, CaMOCTOSITENBHO MPOTHO3UPOBATh €ro pe3yibTar, (OpMyIUpPOBATH
0000IIeHNsT W BBIBOJABI MO pe3yldbTaTaM MPOBEAEHHOTO OMBITA, HCCIEAOBAaHUS, COCTaBIATh OTYET O
IIpOJIeJIaHHOM paboTe.

Pabora ¢ undgopmanmeii:

yYMEHHE BBIOMPATh, aHAJTU3UPOBATh M HHTEPIPETUPOBATH MH(POPMAIMIO PA3THUYHBIX BHIOB U (Gopm
MPEJICTABICHHS], TOIYy4aeMyl0 U3 pa3HbIX HCTOYHHKOB (HAYYHO-TIOMYJSpHAs JIUTEpaTypa XUMHUYECKOTO
CoJiep’KaHus, CIpaBOYHBbIE MOCOOus, pecypchl MHTepHeTa), KPUTHUYECKH OILIEHHWBATHh MPOTUBOPEUUBYIO HU
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE TPUMEHSTh pa3inuuHble METOABbl M 3alpochl MPU TMOHCKEe U 0TOOpe uHPOpMAIMHU |
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOMUMBIX JJIsS BBINOTHEHUS Yy4YeOHBIX H TIO3HABaTENbHBIX 3a/ad
onpenenéHﬂoro THIIA, HpI/IOGpeTeHI/IG OIlbITa B 06HaCTI/I HNCITOJIB30BaHUA I/IH(bOpMaI_[I/IOHHO-KOMMYHI/IKaTI/IBHbIX
TEXHOJIOTMH, OBJIAJIEHUE KYJbTYpOM aKTUBHOIO HCIIOJB30BAHUS PA3JIMYHBIX ITOMCKOBBIX  CHCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTHUMAIbHYIO (opMy HpeacTaBieHuss HHGOPMAMU U  WILIIOCTPUPOBATH
pelaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, IMarpaMMaMu, IpYTUMHU GopMaMu TpapuKu U UX KOMOWHAIMSIMU;



YMEHHUE MCIIOJIb30BaTh U aHAJIM3UPOBATh B Ipoliecce Y4eOHOM M HCCIIEAO0BATENbCKOM IESITEIbHOCTH
MHGOPMALIHIO O BIMSHUU IPOMBIIIICHHOCTH, CEJIbCKOTO X034HCTBA M TPAHCIIOPTa HA COCTOSTHUE OKpYXKarolei
MPUPOIAHON CPEIbI.

KoMmyHukaTHBHBIC yHHBepcaibHble YueOHbIe 1elCTBUSA:

YMEHHMsI 337aBaTh BOIIPOCHI (B XO0J€ Auaiora M (Wiau) JUCKYCCHM) IO CYLIECTBY OOCYXAAeMON TEMBI,
(bopMyIMpOBaTh CBOU MPEAJIOKEHHSI OTHOCUTEIBHO BBIIIOJIHEHUS IPEJI0KEHHOH 3a/1a4H;

YMEHMS TPEACTABIIATH IIOJYYEHHBIE pE3YylbTaThl II03HABATEIBHOM JEATENBHOCTH B YCTHBIX U
IIACBMEHHBIX TEKCTax; JeJNaTh IPE3CHTALUI0 pe3yJbTaTOB BBIIOJHEHUS XHMHUYECKOIO 3KCIEPUMEHTA
(;1rabopaTopHOTro OIBITa, Ta00PAaTOPHOI PabOTHI IO UCCIIETOBAHUIO CBOWCTB BEILIECTB, YUEOHOTO MPOEKTA);

YMEHUs Y4eOHOro COTPYIHHYECTBA CO CBEPCTHHMKAMM B COBMECTHOW II03HABaTEILHOW M
HCCIIEI0BATEIbCKON IEATEIbHOCTH IPU PELIEHUN BO3HUKAIOIIKX MPo0IeM Ha OCHOBE y4€Ta OOLIMX HUHTEPECOB
U COTJIACOBAHMUS MO3ULUH (00CYXIEHHSI, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPAHHAILIUS COBMECTHBIX
JEMCTBUM, OIPEEIIEHNE KPUTEPUEB 10 OLICHKE KAUe€CTBA BHIIIOJHEHHONW PabOTHI U IpYTHE).

PeryasiTuBHble YHHUBepPcaJibHble yUeOHbIE 1eliCTBHS:

YMEHHE  CaMOCTOSTENBbHO  ONPENENATh  LEIM  JAEATEIbHOCTH, IUIAHUPOBATb,  OCYILECTBIATH,
KOHTPOJIMPOBaTb W TMpU HEOOXOIUMOCTH KOPPEKTUPOBATh CBOK JEATEIbHOCTb, BBIOMpaATh Hanbosee
s deKTUBHBIE COCOOBI peHIeHUsT YYeOHBIX W IMO3HABATEIBHBIX 33134, CAMOCTOSTENIHO COCTABISATH WIIH
KOPPEKTUPOBATh IIPEUI0KEHHBIN aJTOPUTM JIECHCTBUM IIPU BBIIIOJHEHUH 3aJaHUI C yYETOM IOJIyYE€HHUsI HOBBIX
3HaHUI 00 U3ydyaeMbIX 00bEKTaX — BEIECTBAX U PeaKHIX, OLEHUBATh COOTBETCTBUE MOJYYEHHOIO pe3yibTaTa
3asBJICHHOM LI€JIM, YMEHHUE UCIOJIb30BaTh U AHAIIM3UPOBATh KOHTEKCTHI, IPEUIaraéMble B YCIIOBUH 3aJaHUMN.

IHNPEAMETHBIE PE3YJBTATbBI

B cocraBe mpeaMETHBIX pE3yJIbTaTOB IO OCBOECHHIO 0053aTENIbHOTO COJEp)KAHUS, YCTAHOBJIEHHOTO
naHHOM (enepanbHOi pabGoueil mporpamMMmoi, BBIIACISIOT: OCBOCHHbIE OOYy4aroOIIMMUCS HayudHble 3HaHUS,
YMEHHUS U CIIOCOOBI ACWCTBUH, CrIeU(pHUECKUE U IPEIMETHON 00IacTi «XUMHS», BUIBI JESTEIBHOCTH IO
MOJTyYCHHIO HOBOTO 3HAHUS, €T0 MHTEPIPETALNH, TPEOOPA30BAHNIO U MPHUMEHEHHUIO B PA3IMYHBIX yUEOHBIX U
HOBBIX CUTYalUsX.

K koHny oOyueHuss B 8 kuacce mpeaMeTHbIE pe3ysibTaTbl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)aThb
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHM:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX IOHSATHI: aToM, MOJEKYJa, XUMHYECKHH DJIEMEHT,
IIPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAs M HEOJHOPOJHAsA), BaJEHTHOCTH,
OTHOCHTEIIbHAsl aTOMHAsi U MOJIEKYJIIpHAas Macca, KOJMYEeCTBO BELIECTBA, MOJIb, MOJIApHAas Macca,
MaccoBasi 0N XUMHUYECKOTo 3JE€MEHTa B COEAMHEHHM, MOJISIPHBIM 00BEM, OKCUA, KHCIOTa,
OCHOBAaHHUE, COJb, JJIEKTPOOTPULIATEIIBHOCTb, CTENEHb OKHUCIECHUs, XUMHYECKas peakuus,
KJIacCU(pUKaLMg peakUuil: peakuuu COEIWHEHUS, pPEaKUHMHM pa3joKEHUs, peaklUuu 3aMelIeHUs,
peakuuu oOMeHa, PK30- U IHAOTEPMUYECKHE pEeaKlUu, TEIJIOBOM 3(PQeKT peakuuu, siIpo aToMma,
JIEKTPOHHBIN CJIOM aTroma, aToMHas OopOMTalb, pajuyc aToMa, XMUMUYECKas CBs3b, MOJSApHas U
HENoJIsIpHasi KOBAJEHTHAs CBSA3b, MOHHAs CBs3b, MOH, KAaTHOH, aHWOH, PAacTBOP, MaccoBas a0
BelecTBa (MPOICHTHAs! KOHIIEHTpPAIUsI) B PaCTBOPE;

® WUIIOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XMMHYECKUX IMOHITHM U NPUMEHATH OTU IOHATHUS IIPU
ONMCAaHUU BEUIECTB U UX MPEBPALICHUN;

® UCMOJNb30BAaTh XUMHMUYECKYIO CHMBOJIMKY JUISI COCTaBJIE€HUS (OpPMYyN BEIIECTB U YpaBHEHH
XUMHYECKUX PEAKIINI;

® ONpeneNsITh BaJCHTHOCTh aTOMOB 3JEMEHTOB B OWMHApPHBIX COEAMHEHHUSAX, CTENEHb OKHUCICHUS
JJIEMEHTOB B OWHApHBIX COEAMHEHUSAX, MPUHAMIEKHOCTh BEUIECTB K OMNPENCIEHHOMY KIaccy
coeMHeHUil mo (opMynaMm, BUJ XMMUYECKOH CBS3U (KOBaJICHTHash W MOHHAs) B HEOPraHMYECKHX
COCIMHEHMUSIX;

e packpbiBaTh cmbich Ilepuoandeckoro 3akona JI. M. MenneneeBa: NeMOHCTPUPOBATh ITOHMMaHUE
MIEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX DJIEMEHTOB OT UX IosIokeHus B [lepuoanueckon
CHUCTEME, 3aKOHOB COXPAaHEHHs MACChl BEUIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO
y4eHus, 3aKoHa ABOTapo;



ONMCBHIBaTh M XapakTepu3oBaTh TaOnuuHyto Qopmy Ilepuoanyeckolr CHCTEMBI XUMHUYECKUX
9JIEMEHTOB: pa3jnyaTh MOHATUS «TJaBHasg noArpynna (A-rpynma)» u «nobounas noarpymnna (b-
TpyIIa)», Majuble U OONBIINE MEPHOJIbI, COOTHOCUTh O0O3HAYEHHMS, KOTOPhIE MUMEIOTCS B TabIUIIe
«I[lepuonuyeckass cucrema xumudeckux osnemeHtoB JI. WM. MengeneeBa» ¢  4HCIOBBIMU
XapaKTepUCTHUKAMU CTPOCHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsi siipa, oOIiee Yucio
AJIEKTPOHOB U paclpeAeseHUE UX 10 AIEKTPOHHBIM CIIOSIM);

KJaccu(UIUpPOBaTh XUMHUYECKHE 3JIEMEHTHl, HEOPraHWYECKHUE BEIIECTBA, XUMHUUECKUE PEAKIHU (IO
YHCITY ¥ COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TETNIOBOMY YD PEKTY);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XHWMHUYECKHME CBOMCTBA BEHIECTB pPa3JIMYHBIX KJIACCOB,
IIOATBEPK/asi ONMCAHHE NPUMEpPAMHM MOJEKYJISPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMHYECKHX
peaKIuii;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HMX KAa4€CTBEHHOI'O COCTaBa, BO3MOXKHOCTH
MPOTEKAHNUS XUMHUYECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBUAX;

BBIUUCIISATH OTHOCUTEIIBHYIO MOJIKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO dJeMeHTa Mo (opMmyle COeIUHEHHs, MAacCOBYIO JIOJNIO BEIIeCTBA B pPacTBOPE,
MIPOBOAUTH PAcU€ThI [0 YPaBHEHUIO XUMUYECKOM peaKuy;

MPUMEHITh OCHOBHBIC ONEpPAlMU MBICIUTENBHON AESITENbHOCTH — aHajlh3 W CHUHTE3, CPaBHEHHE,
000011IeHNEe, CUCTEeMAaTH3AIHI0, KIAacCU()UKALUIO, BBISIBICHHE NMPUYMHHO--CIICJCTBEHHBIX CBSA3CH —
JUISL U3y4YEHUS CBOMCTB BEIIECTB U XMMUYECKUX PEaKlUi, ECTECTBEHHO-HAYYHbIE METO bl IO3HAHUS —
HalIoIeHne, U3MEPEeHNe, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHbIN U MBICIICHHBIH );

CJIeI0BaTh MpaBUiIaM MOJIb30BAHUS XUMUYECKON NTOCYA0M U 1a00paTOpHbIM 000PYIOBaHUEM, a TAKKE
mpaBWwiiaM oOOpalleHusi C BEUIeCTBAMH B COOTBETCTBUU C HMHCTPYKIUSMH MO BBIMOJTHEHHUIO
71a00paTOPHBIX XWMUYECKHUX OINBITOB IO TIOIYYEHHIO M COOMpPAaHUIO Ta3000pa3HbIX BEIIECTB
(BomOpoa M KUCIOPOJA), NPUTOTOBICHUIO PACTBOPOB C OINpPEAEIEHHOW MaccoBOM JoJiei
pacTBOPEHHOIO  BEILLECTBA, IUIAHUPOBATh M MPOBOJUTh XMMHUYECKHE IKCHEPUMEHTBHI 10
pacro3HaBaHHUIO PaCTBOPOB ILIEJIOUEH U KUCIOT ¢ TIOMOIIBI0 HHIUKATOPOB (J1akMyc, GeHondranenH,
METHJIOPAHXK U IPYTHUE).

K xoHmy oOydeHus B 9 KJjacce mpeaMeTHbIE Pe3yabTaTbl Ha 0a30BOM YPOBHE JOJKHBI OTPa’kaTh
c(OPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHH:

PAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHATUN: XUMUYECKHNA JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTUOH, aHUOH, IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTb, JJEKTPOOTPULATEIBHOCTD,
CTENEHb OKUCIICHUS, XMMHMYECKas peakiysi, XUMUYecKasl CBs3b, TEIUIOBOW 3(PQPEKT peakiuu, MOJb,
MOJIApHBIA O00BEM, PacTBOp, BJIEKTPOJIMUTHI, HEIIEKTPOJUTHI, AJIEKTPOJUTHYECKAs TUCCOLMAINS,
peakiuuyu HMOHHOIO OOMEHa, KaTajau3aTop, XMMHYECKOe paBHOBecue, oOpaTHMble U HeoOpaTUMbIe
peakLyy, OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKI[UU, OKUCIUTEND, BOCCTAHOBUTEIb, OKUCIICHUE U
BOCCTAQHOBJICHHE, aJUIOTPOINHUs, aM(OTEPHOCTb, XHUMHUYECKas CBs3b (KOB&JIEGHTHAs, HMOHHas,
MeTaJlJIn4ecKasi), KpUCTAJIIMUecKasi pemérka, KOppo3usi METaJJIOB, CIUIABBI, CKOPOCTh XMMHUYECKOMN
peakuuu, npeaenbHo gomyctuMas konueHTpamus [1JIK Bemectsa;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHYECKHMX ITOHATUH M NPUMEHSATH 3TH NOHATUS NPH
ONMCAaHUU BEUIECTB U UX MPEBPALICHUN;

UCIOJIb30BaTh XMMUYECKYI0 CHMBOJMKY JUIsl COCTaBlieHHss (OpMyNl BEHIECTB U ypaBHEHUN
XUMHYECKUX PEAKIINI;

ONPEJENATh BAICHTHOCTD U CTETIEHb OKUCIIEHUS XUMUYECKHUX 2JIEMEHTOB B COCIMHEHHUSIX PA3JINYHOTO
COCTaBa, MPHUHA/JICKHOCTh BEIIECTB K OMNPEIEeNIEHHOMY KJIacCy COEIUMHEHHM mo Qopmynam, BUA
XUMHUYECKOH CBSI3U (KOBAJIEHTHAs, HIOHHAs, METAININYECKasl) B HEOPIraHUYECKUX COEIMHEHUSIX, 3apsi ]l
MOHA N0 XUMUYECKOH GopMylie, XapaKkTep cpelibl B BOAHBIX PaCTBOpPax HEOPraHMYECKUX COEIMHEHUH,
THI KPUCTAUIMYECKON peIETKH KOHKPETHOTO BEIIECTBA;

packpbeiBath cmbicn Ilepuomgmueckoro 3axkona JI. M. MenngeneeBa U JIEMOHCTPUPOBATh €O
MOHMMAaHMUE: ONHUCHIBAaTh U XapakTepu3oBaTh Tabmuunyto ¢opmy Ilepuoanueckoit cucTembl
XUMHAYECKHX OJJIEMEHTOB: pa3NUyaTh MOHATHS «TjaBHas moarpymnmna (A-rpynma)» M «1o0o4Has



noarpynma (b-rpymnma)», Manasie U O0IbIIME MEPUOIBI, COOTHOCUTh 0003HAUYCHHUSI, KOTOPHIE UMEIOTCS
B IEPHOAMYECKONW Tabuuue, C 4YHUCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHUMHYECKUX
3JIEMEHTOB (COCTaB M 3apsj A1pa, oOlIee YMCIO IEKTPOHOB U paclpesieeHue UX M0 3JIEKTPOHHBIM
CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB DJIEMEHTOB M MX COCIUHEHUH B
npesenax MaJbIX IePUOIOB U TIaBHBIX MOATPYII ¢ YUETOM CTPOCHUS X aTOMOB;

KJ1accu(UIUPOBaTh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEUIECTBA, XUMHUYECKHE peakuuu (1o
YUCIy M COCTaBy Yy4YacCTBYIOUIMX B PEAaKLMU BEIIECTB, M0 TEMJIOBOMY 3(PQEKTy, MO HU3MEHEHHUIO
CTEINEHEH OKUCIIEHUS] XUMUUYECKUX HJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CIIEU(PUUECKUE XUMHUUECKUE CBOMCTBA IPOCTHIX U CIOMKHBIX
BEIIECTB, MOATBEpXkJas ONMCAHUE NpPUMEpaMH  MOJEKYJISPHbIX W HOHHBIX  YpaBHEHHIi
COOTBETCTBYIOLINX XUMHUYECKUX PEAKIIHIA;

COCTABJIATh YPAaBHEHUs AJIEKTPOJIMTUYECKON IMCCOLMALUMM KUCIOT, IENo4ed U COJed, MOJIHbIE U
COKpaIlEHHBIE YpAaBHEHHs pPEaKUWHd HMOHHOTO OOMEHA, YPaBHEHHUS PEaKIHid, MOATBEP>KAAIONINX
CYIIECTBOBAHHUE T€HETHUYECKON CBS3U MEXIY BEIIECTBAMU PA3TUYHBIX KIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN IMOCPEICTBOM COCTABIICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIIMA;

MIPOTHO3UPOBATh CBOWMCTBA BEIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH IMPOTEKAHHS
XUMHUYECKHUX MPEBPALICHUIN B PAa3IMUHBIX YCIOBUSIX;

BBIUUCIIATE OTHOCHUTENBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOr0 3JIeMEHTa 1o (opMylie COEIMHEHMs, MAacCOBYIO [OJI0 BELIecTBa B PacTBOpE,
IIPOBOJIUTH PAcUEThI 10 YPABHEHUIO XUMUYECKOH peaKInu;

co0Jr01aTh MpaBUiia MOJb30BaHUS XUMHUECKON MOCY10H 1 1ab0paTOpHBIM 000pyI0OBaHUEM, @ TAKXKE
npaBuia OOpameHuss C BEHIECTBAMH B COOTBETCTBHHM C HMHCTPYKUUSMH 110 BBIOJHEHHUIO
71a00paTOPHBIX XMMUYECKHX OIBITOB 110 TOJTYYEHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa
U YTJIEKUCIIOTO rasa);

MIPOBOJIUTH PEAKIUH, MTOATBEPKAAIONINE KAYeCTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB: PACIIO3HABATH
OTBITHBIM MYTEM XJIOpUJ-, OpOMHUI-, HOAUI-, KapOOHAT-, hocdat-, CunMKar-, cyabdar-, THAPOKCHI-
MOHBI, KATHOHBI aMMOHHUSI ¥ MOHBI M3YYEHHBIX METaJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX PacTBOpax
HEOPTaHUYECKUX BEIIECTB;

IPUMEHSATh OCHOBHBIE ONEpalMd MBICIUTEIbHON NEATENIbHOCTH — aHalM3 M CHUHTE3, CPaBHEHME,
0000IIIeHNE, CHUCTEeMAaTU3aIUI0, BBIABICHUE MPUYMHHO-CICICTBEHHBIX CBS3eH — IS W3y4YCHHS
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIHiA, €CTECTBEHHO-HAYYHBIE METO/IbI TO3HAHUS — HAOIOICHUE,
U3MepeHue, MOJICJIUPOBAHHE, HKCIEPUMEHT (peanbHBIN U MBICJIEHHBIN).



8 KJIACC

TEMATHYECKOE INTAHUPOBAHHE

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3jiesioB U K 0 JaekTpoHHbIe (HU(pPOBbHIE)
n/n TeM MPOrpaMMbl Bcero p;;:ﬁ:ﬂbﬂme p;’ g::::qec'me o0pa3oBaTe/ibHbIE PECYPChI
Pa3nea 1. [lepBoHayaibHble XUMHYECKHE IOHATHS
XuMusa — BakHast 00J1acThb
11 €CTECTBO3HAHUS U 5 0 5 bu6mmoreka [IOK
' MPaKTUYECKOMN IS TeIBHOCTH https://m.edso0.ru/7f41837c
yeJoBeKa
12 BemecTtBa u XUMH4YECKHE 15 1 0 bubmuorexa [JOK
' peakiuuu https://m.edsoo0.ru/7f41837¢c
Hroro no pazneny 20
Pa3nen 2. BaxkHelilune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bo3znyx. Kucnopon. [lousatue 6 0 0 bubnuorexa [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonsatue o kucinorax 8 0 1 bubnnorexka [JOK
' U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nmoreka [JOK
' OCHOBAHHSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuoteka [JOK
' HEOPTraHUYECKUX COCTUHECHUH https://m.edsoo0.ru/7f41837¢c
Hroro mo pazueny 30

Pa3nen 3. [lepnoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux ieMmeHToB /I. U. MenaeneeBa. Ctpoenne aroMmoB. XUMHYeCKasi CBA3b.

OKHCANTENBLHO-BOCCTAHOBUTEIbHbIE PC€aKIuu

[Tepuonuueckuii 3aKOH U

31 [Iepuonnueckas cucrema 7 0 0 bubmuorexa [JOK
' XuMu4eckux 3aementos 1. W. https://m.edsoo.ru/7f41837c
Menpene-eBa. CTpoeHue aroma
XHUMHUYECKas CBA3b.
3.2 OKXUCIIUTEIIBHO- 8 1 0 bubmmorexa LIOK

BOCCTAHOBUTCIIbHBIC PCAKITUN

https://m.edsoo.ru/7f41837¢c



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

bu6mmoreka [IOK

Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHoe Bpems 3 BH6H_HOTeKa 0K

https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KoumnuectBo yacos
Ne /i HaumeHoBaHue pa3aesioB U TeM K n JaeKkTpoHHbIe (LM pPOBbLIE)
B NpOrpamMmbl Bcero pz?ﬁHoTTpL(:ﬂbele pi? g::::qec‘me o0pa3oBaTejibHbIE PeCYypPChl
Pa3ned 1. BemecTBo M XMH4YecKHe peakiuu
11 [ToBTOpenue u yriryOneHne 3HaHUN 5 1 0 bu6mumotexa [JOK
' OCHOBHBIX Pa3JiesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuorexa [IOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKAS TUCCOIUALIHS. 8 1 1 bu6nmmoreka [IOK
' XMMUYECKUE PEaKIIMU B PACTBOPaX https://m.edsoo0.ru/7f41a636
Uroro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
21 OO01mmas XxapakTepruCTHKa XUMUICCKUX 4 0 1 bubmmoreka [JOK
' anemenToB VIIA-rpymmel. ["anoresst https://m.edsoo.ru/7f41a636
22 snewentonViapynm. Cepan ¢ 6 0 0 BuGaorera LIOK
' https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepuCTHKa XUMUYECKUX
bu6mmoteka IIOK
2.3 anemeHToB VA-rpynnsl. A3oT, pochop u ux 7 0 1 hitps://m.edso0.ru/7f41a636
COETMHEHUS
e | S s ; 1 ,  Bomoenok
' . PYIIBL PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSIMHEHUS
Hroro mo pazneny 25
Pasnen 3. MeTaJuibl M MX COeIMHEHUS
. bubmuoreka [{OK
3.1 Obume cBofCTBA METAILIOR 4 0 0 https://m.edsoo.ru/7f41a636
. bubmmoreka [JOK
3.2 BaxkHel1e MeTaibl 1 UX COSTUHEHUS 16 1 2 hitps:/m.edso0.ru/7f41a636
Hroro o pazneny 20
Paznen 4. Xumusi u okpyxaomias cpeaa
4.1 BemectBa 1 MaTepuainbl B )KM3HU YEJIOBEKA 3 0 0 bubnuoreka [JOK



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

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

Hroro mo pazgeny 3

bubnunoreka LIOK

PesepBHoe Bpemst 3 0 0 https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



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

PACCMOTPEHO
Ha 3aceganuu IIMO
Aradaposa P.b.
[IpoTokoa Nel

or "14" 08 2023 r.

MHWHHUCTEPCTBO ITPOCBEIIEHUS POCCUICKOMN ®EJIEPAILIUNA
MunucrepctBo 00pazoBanus U Hayku Pecriyonuku bamkoprocran
Otnen O6pazoBanus AaMuHUCTpai MyHUIMNATBHOTO paiioHa CTepauTaMakCKuid paiioH
MOBY COIII c. AroueBo uM. Puma Sury3una

COT'JTACOBAHO YTBEPXIEHO

3am.qupekTopa o YBP Hupexropom

Sxuna A5 YpMmanuesa A.A.
IMpuxa3 Ne91

ot "14" 08 2023 r.

Kaneﬂnapﬂo- TEMATHIECCKOEC IIVIAHUPOBAHUE

OCHOBHOI'O OBHIET'O OBPA30BAHUA

(ID1328285 )

YueGHOro npeamera

«XuMus»



Aroueso 2023



IHOYPOYHOE IINTAHUPOBAHME

8 KJIACC

No KonuyecTBo yacoB Jara DJIeKTpOHHbIe U (pPOBbIE

H/'n Tema ypoka Beero Konrpoabusie IIpakTuueckue — oOpaszoBaTe/bHbIE
padoTbI padoThbI pecypcnl

1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 0 0 bubnunorexa LIOK
yemoBeka. Tena u BemecTsa 05.09.2023 | https://m.edsoo.ru/ff0d210c

2 [Tonsarre o MeTOHax MO3HAHUSA B XUMUU 1 0 0 bubmaorexa IIOK

06.09.2023  https://m.edsoo.ru/ff0d227e
[TpakTryeckas padora Ne 1 «IpaBumia paboTs Bu6muorexa LOK

3 B J1a00paTOpUH 1 MPHEMBI 0OPAIIICHH C 1 0 0 12.09.2023 @ https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHHEM) R — '

4 Yucrtele BemecTBa u cMecu. CriocoObl 1 0 0 bubnunoreka LIOK
pasjeneHus cMeceit 13.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTnueckast padora Ne 2 «Paznenenue Bubmmotexa LIOK

5 cMmecel (Ha mpuMepe OYMCTKY MTOBAPEHHOM 1 0 0 19.09.2023  https://m.edsoo.ru/ff0d28c8
COJIN)» T — '

bubnunoreka LIOK

6 ATOMEI 1 MOJIEKYTb1 1 0 0 20.09.2023  https://m.edsoo.ru/ff0d2a6c

7 XHWMHYECKHUE DJIEMEHTHI. 3HaKU (CUMBOJIBI) 1 0 0 bubmuorexa [{OK
XHMHYECKHX 3JIEMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8

bu6mmoteka IIOK

8 Hpoctere i croxkHbie pemecTsa 1 0 0 27.09.2023  https://m.edsoo.ru/ff0d2a6c

bu6nunorexa LIOK

9 ATOMHO-MOJIEKYIIIPHOE YIEHUE 1 0 0 03.10.2023  https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumuueckas popmyna. BaneHTHOCTh aTOMOB 1 0 0 04.10.2023 Eggg?/(gee%asg)orﬁlﬁo d2eae
XUMHUYECKUX AJIEMEHTOB T — '

11 OrHocuTenbHas aTOMHAs Macca. 1 0 0 bubnunotexa LIOK
OTHOCHUTEIbHAS MOJICKYJISIpHAsT Macca 10.10.2023 = https://m.edsoo.ru/ff0d323c

12 MaccoBas 10711 XMMAYECKOT0 dJIeMEHTa B 1 0 0 but6mmoreka [IOK
COCTUHEHUU 11.10.2023 = https://m.edsoo.ru/ff0d350c

13 Konnuectso Bemectsa. Mois. MonspHas 1 0 0 bubmuoteka [IOK
Mmacca 17.10.2023  https://m.edsoo.ru/ff0d5230

14 Ou3nYecKre U XUMAYECKUE SBICHUS. 1 0 0 but6mmorexa [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230

XuMHYecKasi peaKius 18.10.2023  https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku u ycioBUs MPOTEKAHUSA bubnuoreka [JOK
XMUMHUYECKHX PeaKIni 24.10.2023  https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHUS MACChl BEILIECTB. Bbu6muotexa [JOK
XUMHUECKUE YPaBHEHHS 25.10.2023  https://m.edsoo.ru/ff0d3b88

17 Brrancinenus komyecTBa, MacChl BEIIECTBA 11O bub6nmoreka [IOK
ypPaBHEHHSIM XUMHUYECKHX PEAKLIUIt 31.10.2023  https://m.edsoo.ru/ff0d5708

5 i(naccmbmcauml XUMHUYECKHIX p:ax:pm Bubnmorexa [JOK

COC/MHCHHA, PA3TOMKCHUA, 3AMCLICHHUA, 07.11.2023 https://m.edsoo.ru/ff0d3f34
oOMeHa)

" M. B. .HOMOHOCOBO 6— gqubm- Bu6nuotexa LOK
OHIHKIONCAACT. LIDODICHHIC 1 08.11.2023  https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIIHsl 3HAHHUH

20 KonTponbnas padora Nel mo teme «BermiectBa bubnnoreka [JOK
U XUMHYECKUE PCAKIIUI» 14.11.2023  https://m.edsoo.ru/ff0d4290

g | B o s Coomm s BuGaonss LOK
Oy PO IEHEHEIAD HHECTBO. 15.11.2023  https://m.edsoo.ru/ff0d448e

22 nenopota (peasim oxeronin, roperi) BuGaorera LIOK

POAA PEaic > TOPEHHE). 21.11.2023  https://m.eds00.ru/ff0d4614
[TonsiTre 06 okcuaax

’3 Cn6oco6m MOJTy4EHUST KHCIIOPO/a B Bubmuotexa LOK
71a00paTOPUH U IIPOMBILITIEHHOCTH. 22.11.2023  https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucnopoaa

y TennoBoii 3¢ (heKT XUMHUUECKON peakiuH, Bubmuotexa LOK
TOTATHE O TCPMOXHUMITICCKOM YPaBHCHIH, 28.11.2023  https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEaAKIIHSIX

25 Suprmeme sosaya, cnocodnt &ro Bubmoera LIOK

P Y%, 29.11.2023  https://m.edsoo.ru/ff0d4cda
MIPEeIOTBPAIICHUS
| Lot ledm e BuGniorsa LOK
v oUp poaa, 05.12.2023  https://m.edsoo.ru/ff0d4ae2
W3Y4YECHHE €ro CBOMCTBY

27 Boxopon — 351eMeHT U IIPOCTOE BELECTBO. bubmuoteka [IOK
Haxoxenue B mpupose 06.12.2023  https://m.edsoo.ru/ff0d4dd0

28 du3nYecKre 1 XUMUYECKHEe CBOMCTBA but6mmorexa [IOK



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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Bosopoza. [IpuMeHeHue Bogopoaa 12.12.2023  https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCIOTAX U COJIAX bubmorexa 10K
13.12.2023  https://m.edsoo.ru/ff0d50d2
30 Crioco0slI oTydeHus BOAOPOa B bubmmoreka [JOK
nabopaTopuu 19.12.2023 = https://m.edsoo.ru/ff0d4dd0
3L dlonyeenmon cobmpane soropoa Bubmorera LIOK
N ’ 20.12.2023  https://m.edsoo.ru/ff0d4f42
W3YUYEHHE €ro CBOHCTBY
N N bub6nmoreka [IOK
32 Mosspipiii 00bEM rasos. 3ako ABorazpo 26.12.2023  https://m.edsoo.ru/ff0d542e
o | Pamcaems ot oo s BuGnionsa LOK
< 27.12.2023  https://m.edsoo.ru/ff0d55a0
BEIIECTBA HIIN 00BEMY
o | Do e ey B 10K
. 16.01.2024  https://m.edsoo.ru/ff0d5708
OTHOIIICHHI T'a30B
35 dusnuecKkue U XUMUYECKUE CBOMCTBA BOJIBI bubmorexa HOK
17.01.2024  https://m.edsoo.ru/ff0d587a
. bubnuorexa [IOK
36 CocraB ocHoBanwuii. [ToHsiTHE 00 MHIMKATOpPAX 23.01.2024 https://m.edsoo.ru/f0d59e2
3 nenacomienme pectsop. Macoonan 1o Bubmnorera LIOK
' 24.01.2024  https://m.edsoo.ru/ff0d5b40
BEIIECTBA B paCTBOpE
ITpakTryeckas pabora Ne 5 o Teme
38 «[IpuroToBIieHHE PaCTBOPOB C ONPEACTEHHON bubmorexa OK
N N . 30.01.2024  https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIeil paCTBOPEHHOTO BEIIECTBA
39 KonTponbnas padorta Ne2 no teme bubmmnoreka HOK
«Kucnopoa. Bogopon. Bona» 31.01.2024  https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KaccupUKaus, bubnmnorexa LIOK
HOMEHKJIaTypa 06.02.2024  https://m.edsoo.ru/ff0d664e
41 eaommmm, oonosm 1 aporepmix uGaorexa LIOK
’ 07.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIacCH(PUKAIIHS, bubnuotexa [JOK
HOMEHKJIaTypa 13.02.2024  https://m.edsoo.ru/ff0d67ca
43 [TosnydeHne U XUMHYECKHE CBOWCTBA bubmuoteka [IOK
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OCHOBaHHI 14.02.2024 = https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kmaccudukarnms, but6mmoreka [IOK
HOMEHKJIATypa 20.02.2024 = https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XMMHUYECKHE CBOMCTBA KUCIIOT bubmmorexa [IOK
21.02.2024  https://m.edsoo.ru/ffOdfee2
16 Comnu (cpemHue): HOMEHKIaTypa, CIIOCOOBI bubmuorexa [{OK
MOJTY4CHHSI, XHMHYCCKUE CBOMCTBA 27.02.2024 = https://m.edsoo.ru/00ad9474
[IpakTuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bub6nmoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX 28.02.2024  https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
48 I'enernueckas cBsA3b MEKy Kilaccamu bu6nunorexa LIOK
HEOPraHUYECKUX COCTUHCHUI 05.03.2024  https://m.edsoo.ru/00ad9a50
49 O000111eHrEe U CUCTEMATH3aIMs SHAHUH bubmorexa LIOK
06.03.2024  https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padota Ne3 no teme "OcHOBHbIE Bu6mmoteka [JOK
KJIACChI HEOPTaHUYECKHUX COETUHCHHI" 12.03.2024 = https://m.edsoo.ru/00ad9ela
51| smmoreccsont ancertron. Hommae o rpymmis Bumoterca LIOK
' 13.03.2024 = https://m.edsoo.ru/00ad9ffa
CXOJHBIX DJIEMEHTOB
| Aot s e Bumorera 0K
T 19.03.2024  https://m.edsoo.ru/00ada52c
MeHnpeneeBa
53 [Tepuoapl, rpynimbl, MOATPYIITHI bubnmorexa [IOK
’ ’ 20.03.2024  https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX SI/IEP. bubnnorexa [JOK
H3oTormbt 26.03.2024  https://m.edsoo.ru/00ada342
55 | memeeron llepmompercanott neremmt L 1 Bummorerca LIOK
T 27.03.2024  https://m.edsoo.ru/00ada6bc
Menneneena
55| cra noncowenmo n Tlepmommoenot oncrens Bubmiorera LIOK
09.04.2024  https://m.edsoo.ru/00ada824
. . MenneneeBa
q | e pmomecors swomn o Bumorea 110K
A 10.04.2024 = https://m.edsoo.ru/00ada96e

MenpeneeB — y4€HbIN, NTEIaroT U rpaKJaHuH
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58 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubnmoreka [JOK
XUMHUYECKHUX DJIEMEHTOB 16.04.2024 = https://m.edsoo.ru/00adaab8

59 HMoHHast XuMHU4YecKas CBsI3b 1 bubmorexa LIOK
17.04.2024 = https://m.edsoo.ru/00adac34

60 KoBasieHTHas moJisipHast XUMUYECKasi CBSI3b 1 bubmorexa LIOK
23.04.2024  https://m.edsoo.ru/00adaab8

61 KoBasieHTHast HEMOJIsIpHAsS XUMUYECKask CBSI3b 1 bubmorexa [IOK
24.04.2024  https://m.edsoo.ru/00adaab9

bub6nmoreka [IOK
62 Crenen, oKHCeHI 1 30.04.2024 https://m.edscIJlo.ru/OOadanS

63 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU 1 bubmorexa LIOK
02.05.2024  https://m.edsoo.ru/00adb076

64 OKHCIIMTEIIN U BOCCTAHOBUTEIIH 1 bubmorexa LIOK
07.05.2024  https://m.edsoo.ru/00adb076

65 KonTponbnas padota Ne4 o teme «CtpoeHue 1 bubnnorexa [JOK
atoma. XMMHYECKas CBI3b) 08.05.2024  https://m.edso0.ru/00adb486

66 PezepHblit ypok. O600mmenue u 1 Bbu6mmoteka [JOK
CHCTEMATHU3ALINS 3HAHUI 14.05.2024 | https://m.edsoo.ru/00adb33c

67 PesepBHelit ypok. O60011eHNE U 1 bu6nunorexa LIOK
cUCTEMaTU3alMsl 3HAHUI 15.05.2024  https://m.edsoo.ru/00ad9ch2

68 PesepBHblil ypok. O60611eH1E U 1 bubmmnoreka HOK
CHCTEMATH3aLHs 3HAHWI 21.05.2024 @ https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoaudecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema Jlara 5
n/m Ypoka Beero Kontpoabsubie IIpakTuueckue W3ydeHHs odpasoBaTe/ILHbIE
padoThI padoThI pecypchl
[lepuoauueckuii 3aK0H.

1 IIepnoanueckas cucrema 1 0 0 bubmumoreka [IOK
XUMHYECKHX di1eMenToB J1. 1. 05.09.2023  https://m.edsoo.ru/00adb59e
MeneneeBa
3aK9H0MepHOCTn B U3MEHEHUU Bubnorexa [IOK

2 COOMETE XPMITHCCKIX SACMEHTOR 1 0 0 06.09.2023 https://m.eds00.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanus 1 HOMEHKIIaTypa 1 0 0 bubnuorexa [JOK
HCOPraHHYECKUX BEIIECTB 12.09.2023  https://m.edsoo.ru/00adb7e2

4 Bunsl xuMuueckoil CBA3U U TUIIBI 1 0 0 bu6mmoreka [IOK
KPUCTAJIINIECKUX PEIIETOK 13.09.2023 @ https://m.edsoo.ru/00adbac6
Kontponbnas paborta Nel mo teme

5 «IloBTOpenue u yrnyoiaeHue 1 1 0
3HAaHUH OCHOBHBIX Pa3ZeiioB Kypca 19.09.2023
8 kmacca»

Knaccudukamnms xumuaeckux Bubmorexa [IOK

6 R et ! 0 0 20.09.2023  https://m.edsoo.ru/00adbcb0
pU3HAKaM
[ToHsATHE O CKOPOCTH XUMUYECKOMN BuGmuorexa LJOK

! peakiui. [IOHATHE O TOMOTCHHEIX ! 0 0 26.09.2023  https://m.edsoo.ru/00adbe9a
U TeTEPOTCHHBIX PEAKIIUIX
[ToHsITHE O XUMHYECKOM
paBHOBecuH. DaKTOPHI, BIMAIOLINE Bubmorexa [OK

8 Ha CKOpOCTH XHMHHACCKON PEaKiii 1 0 0 27.09.2023  https://m.edsoo.ru/00adc28c
1 TIOJIOXKEHUE XHMHYECKOTO
paBHOBECHS

9 OKHCIUTEIBHO- 1 0 0 bu6mmoreka [JOK
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BOCCTAaHOBUTEIIbHBIE PEAKIIUN 03.10.2023  https://m.edsoo.ru/00adcade
10| smcooman G ora6c Bumoterca LIOK
’ 04.10.2023  https://m.edsoo.ru/00adcd68
SJICKTPOJIUTHI
11 HoHHbIE ypaBHEHUS peakU Ui bubmorexa LHOK
10.10.2023 = https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHCIIOT B
12 OCHOBAaHMH B CBETE MPEACTaBICHUI bu6mmoreka [IOK
00 3JIEKTPOJINTHUECKOM 11.10.2023 = https://m.edsoo.ru/00add5d8
JIHUCCOLMAIAN
s | Rmmeem e s> B 10K
. 17.10.2023 = https://m.edsoo.ru/00add8b2
AJICKTPOJIMTUYECKON JUCCOIMAITIHI
14 ITonsTue o ruaponaU3e cosen bubmorexa [TOK
18.10.2023  https://m.edsoo.ru/00add9d4
15 O000I11IeHNE U CUCTEMATU3AIUS bu6mmoreka [IOK
SHAHHH 24.10.2023  https://m.edsoo.ru/00addd12
IIpakTHueckas Ta Ne 1.
16 «I?eameHHeecazcnI;?o?/IOMgHjiaanmx bubmorexa HOK
25.10.2023  https://m.edsoo.ru/00addbfa
3a71a49»
KonTponsHnas padora Ne2 no teme
17 «OIIEKTpOIUTHYECKAS bubnuoreka [IOK
nucconuanysg. XuMUYecKue 31.10.2023 | https://m.edsoo.ru/00addecO
pPEaKIuu B pacTBOPAX»
OO0mas xapakKTepUCTHKa
18 FaJIOFeHOBI.) XI/IMI:/IIIGCKI/IC CBOliCTBa BH6H_HOTCKa LOK
01.11.2023  https://m.edsoo.ru/00addfe2
Ha TpUMepe XJIopa
Xnoposogopoa. CoJisiHast KUCI0Ta,
19 XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE, BH6H_HOTeKa HOK
07.11.2023  https://m.edsoo.ru/00adel04
IPUMCHEHUE
20 [TpaxTiueckast paborta Ne 2 o bubnnorexka [JOK
teme «llonydenue cossiHOM 08.11.2023  https://m.edsoo.ru/00ade348
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KHCJIOTBI, U3YUCHUC e€ CBOMCTBY

Brraucnenus no YpaBHCHHAM

21 XUMUYECKUX PEaKlUid, €CIu OJJUH bubmoreka LOK
’ 14.11.2023  https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
29 OO0m1as XxapakTepucTUKa bubnuorexa [JOK
anemeHTOB VIA-rpymib 15.11.2023  https://m.edsoo.ru/00ade64a
AmtoTponHbie Mo (DUKAIIH
23 cepbl. Haxoxxnenue cepsl 1 e€ bubmunorexa [JOK
COCMHEHUH B IPHUPO/IC. 21.11.2023  https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOICTBA CEPbI
| TR oo Buorera LOK
y 22.11.2023  https://m.edsoo.ru/00ade802
CBOMCTBa
KCHJIBI CEPBHI. Hasl KHCJIOT
25 gngugeczlig u )S/IGI\EI/II?CCKH(;HO ) bubmorexa LHOK
N 28.11.2023  https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHUE
XHUMHUYECKUE PEAKLINH, JIEKALUE B
OCHOBE IIPOMBIIIIEHHOTO C0c00a
26 MIOJIy4EHUS CEPHON KUCIIOTHI. bubnnoreka [JOK
XUMHYECKOe 3arpsi3HeHNE 29.11.2023  https://m.edsoo.ru/00adec8a
OKPYKaIOIE Cpebl
COEIMHEHUSIMU CEPbI
27 Brrunciaenue maccoBoii 10Im bu6nmoreka [JOK
BBIXOJIa TIPOJIYKTa PEaKIIUU 05.12.2023  https://m.edsoo.ru/00adec8a
OO61as xapakTepuCcTHKa
| ook iy Ao Buniorsa LOK
’ 06.12.2023  https://m.edsoo.ru/00adeea6
buznYecKre 1 XUMUIECKHE
CBOICTBA
29 fl/llwlxi/l[/[l/tl{ii’ljdr; C(Eg;ijszKEz;yquHe bubmorexa [IOK
’ 12.12.2023  https://m.edsoo.ru/00adf004

Y IPUMEHEHUE
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[Tpaktrueckas padora Ne 3 mo

bu6mmoreka [IOK

30 reMe «HOHquHHevaMMHaKa’ 13.12.2023  https://m.edso0.ru/00adf180
U3YYEHHUE €ro CBOMCTB)
31 A30THas KUCI0Ta, €€ GU3nIecKre bubmuorexa [JOK
U XUMHYECKHE CBOMCTBA 19.12.2023  https://m.edsoo.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH
32 yuoSpewuii. Xuricoroe BuGmorera LLOK
’ . 20.12.2023  https://m.edso0.ru/00adf518
3arpsi3HEHNE OKPY KaIoLIel cpebl
COCAMHEHUSIMH a30Ta
®dochop. Okcun dhocdopa (V) u
33 dbocdopHas kuciaora, GU3nIecKre bubnnoreka [JOK
1 XMMHYECKHE CBOMCTBA, 26.12.2023  https://m.edsoo.ru/00adf68a
MOJTyuYeHUE
Hcnonb3oBanue pocdaros B
34 Ka4yeCTBE MUHEPAIIBHBIX bubnnorexa [HOK
ynoOpeHui. 3arpsi3HeHne 27.12.2023  https://m.edsoo.ru/00adfc20
IpUPOIHOI cpeabl hocharamu
| o e B 10K
’ 9 09.01.2024  https://m.edsoo.ru/00adfd9c
XMMHUYECKHE CBOMCTBA
Oxcuapl yriaeposa, ux pusnueckue
U XUMHUYECKHE CBOMCTBA.
36 3KOJ‘IOFI/I€‘:1CGCKT/ICC n(;)0c6neaMH bubmorexa HOK
’ 10.01.2024  https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepoJia
(V)
37 VYroapHas KUcioTa 1 e€ coau bubmorexa HOK
16.01.2024  https://m.edsoo.ru/00ae006¢
[IpakTruueckas pabora Ne 4 mo
38 teme "[lonydyenne yriekucnoro bubmuorexa [IOK
raza. KauecTBeHHas peakius Ha 17.01.2024  https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"
39 [IepBoHauabHBIE TOHATHUS 00 bubnuoreka [IOK
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OpPraHUYeCKHX BEIICCTBAX KaK O 23.01.2024  https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoia
40 Kpemnuii u ero coenunenus Eubmorexa IIOK
24.01.2024  https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.

M Pemenne skciepuMeHTAIBHBIX bubmuorexa [IOK
3a7a4 1o teme «BaxHeimue 30.01.2024  https://m.edso0.ru/00ae0bf2
HEMETAIUIBI U MX COCIUHCHUS

| oo pors 83 o e B LOK

31.01.2024  https://m.edso0.ru/00ae0el8
COCIMHCHUS
OO61as xapakTepucTUKa
XHUMHUYECKHX 3JIEMEHTOB —

43 MeTauI0B. MeTainyueckasl CBSI3b U bu6mmoreka [IOK
METa/UInYecKas KPUCTaIInIecKast 06.02.2024  https://m.edsoo.ru/00ael03e
pemérka. Pu3n4YecKue CBOMCTBA
METAJIOB
XUMHYEeCKHE CBOMCTBA MET: B.

44 SHeKTpZ(;(H;Hile(::K;ﬁ ?)ﬂne e bubmmorexa LOK

. 07.02.2024  https://m.edso00.ru/00ael1156
HaIpsHKEHUH METaJNIOB
O61ue crnocoOb! MOTyYEHUs
o | e Oy B B LOK
. 13.02.2024  https://m.edsoo.ru/00ae1156
peaKitii, eCIu OJIUH U3 pEareHTOB
COJIEPKUT IPUMECH
46 [TonsiTHie 0 KOPPO3UM METAIIIOB bubmorexa HOK
14.02.2024 = https://m.edsoo.ru/00ael278
47 [IlenoyHbIe METAILITBI bubmorexa [IOK
20.02.2024  https://m.edso0.ru/00ael4b2

48 OKCHUIBI U TUAPOKCUBI HATPUS U bu6mmorexa [IOK
KaJus 21.02.2024  https://m.edso0.ru/00ael4b2

49 [[lenoyHO3eMENBHBIE METAILIBI — bubnuorexka [JOK
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KaJIbIIMA U MarHui

27.02.2024

https://m.edso0.ru/00ae15e8

bu6mmorexa [IOK

>0 BaxcHEHIINE COC/IMHEHMS KATbIHA 28.02.2024  https://m.edsoo.ru/00ae15e8
51 O06o001IeHre U CUCTEMaTH3als
3HAHUH 05.03.2024
50 JKEcTKkoCTh BOIBI U CIIOCOOEI €6 bu6mmoreka [IOK
YCTpaHCHUS 06.03.2024  https://m.edso0.ru/00ae1886
53 il;?; ?}?gs:;:cliafggbﬁ ?VIIGI;)OI[LI bubmorexa LIOK
N o 12.03.2024  https://m.edsoo0.ru/00aelae8
e€ ycTpaHeHHUs
. bubmuorexa [JOK
>4 Aumomninii 13.03.2024  https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHA U bubnnorexa [HOK
THIPOKCHIA 19.03.2024 = https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
o6 Keneso 20.03.2024  https://m.edso0.ru/00ae1d86
57 OKcubl, THIAPOKCUIBI U COJIH bubnuorexa [JOK
xenesa (1) u sxemesa (1) 26.03.2024  https://m.edso0.ru/00ae35e6
58 O06o0mIeHre U cucTeMaTr3aIus
3HAHUU 27.03.2024
[TpakTuyeckas padora Ne 7.
59 Pemenne skcnepuMeHTaIBHBIX bubnnoreka [JOK
3a1ad4 1o reMe «BaxkHeilme 09.04.2024  https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHCHUS
Berurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIIA OJIUH
60 U3 PeareHTOB JIaH B U30BITKE WU bubnnorexka [JOK
COJEPXKUT pUMecH. Beruucienus 10.04.2024  https://m.edso0.ru/00ae1750
MacCOBOH JIOJIM BBIXOJIa MIPOIYKTa
peaxiuu
61 O06o01IeHre U cucTeMaTr3aIus
3HAHUH 16.04.2024
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Kontpoinbhas padora Ne4 o teme

62 2(])36?;}11{2?;1;? METaJIbl U UX 1 17.04.2024
63 BemecTBa u maTepuaisl B 1 bu6mmoreka [IOK
MTOBCEIHEBHOM )KU3HH YEIOBEKA 23.04.2024  https://m.edso00.ru/00ae3f50
64 XHUMHUYECKOE 3arpsA3HEHUE 1 bubmuorexa [IOK
OKPYKaroIIel CpeIbl 24.04.2024  https://m.edso0o.ru/00ae4270
65 Ponb xumuu B penieHun 1 bubmunorexa [JOK
IKOJIOTUYECKUX TIPOOIIeM 07.05.2024  https://m.edsoo.ru/00ae4270
66 Peseprublit ypok. O600IeHNE U 1 bubnnorexa [JOK
CHCTEMATU3ALMS 3HAHUN 14.05.2024  https://m.edsoo.ru/00ae0d0a
67 Peseprublit ypok. O600IIeHNE U 1 bubnnorexa [JOK
CHCTEMATU3ALMS 3HAHUN 15.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBusiit ypok. O60011eHE U 1 bu6mmoreka [IOK
crucTeMaTh3alus 3HAaHUI 21.05.2024  https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOAUYECKOE OBECIHHEYEHUE OBPA3OBATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

* Xumus, 8 knacc/ 'abpuensua O.C., Octpoymos WU.I'., Cnaakos C.A., AKIIMOHEpHOE OOIIECTBO
«3marenscTBO «lIpocBemenue»

» Xumus, 9 kmacc/ I'abpuensn O.C., OctpoymoB WN.I'., CnankoB C.A., AKunoHepHOe
obmectBo «M3natenscTBO «IIpocBemnieHue»

HET

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
Xumusi. AxmetoB H.C. I'apa u np.-4 - € u3z.,nepepad.-M; [Ipoda
Xumus. [Tox penakuumeii gou. A.C. Eroposa

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.chem.msu/su/rus/elibraruhttp

http: //xumuk.ru

http://www.hij.ru






