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MHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHM Ha YpOBHE OCHOBHOTO 0OIIero 0Opa3oBaHUs COCTaBJIEHA HA OCHOBE TPEOOBaHWI K pe3yibTaTaM OCBOCHHUS OCHOBHOU
00pa30BaTeNIbHOM MporpaMMbl OCHOBHOTO o01ero odpasoBanus, npenactaBieHHbIx B @I'OC OOO, a taxke Ha OCHOBE (QenepainbHOIl padodyeit
MPOrpaMMbl BOCHHUTAHUSI M C Y4ETOM KOHIIEMIMU IpEenojaBaHusl yueOHOro mpeamera «XHMHUsS» B 00pa3oBaTeibHbIX opraHuzanusx Poccuiickoit
denepanuu.

[IporpamMma o xumMuu Aa€T NpeaCTaBICHUE O LENsIX, 001Iel cTpaTerun 00y4eH s, BOCOUTaHUSI U Pa3BUTHsI 00ydalolXCsl CpeACTBaMH yueOHOTO
MperMeTa, yCTaHaBIMBAeT 00s3aTeNbHOE IMPEIMETHOE COJep)KaHUe, MpelyCMaTpUBAaeT paclpeiesieHHe €ro Mo KiaccaM M CTPYKTYpHUpOBaHHE IO
pazzmenaM W TeMaM TPOrpaMMbl TI0 XHMHH, OMPEIETSIET KOJWYECTBEHHbIE M KAUYECTBEHHBIC XAPAKTEPUCTHUKU COJCPKAHUSA, PEKOMEHIYEeMYIO
MOCJIEIOBATENILHOCTh M3YYCHHUS! XUMHUU C YYETOM MEXKMPEIMETHBIX M BHYTPUIIPEJAMETHBIX CBsI3€H, JIOTUKH Y4EOHOTO TIpOIlecca, BO3PACTHBIX
0CcoOeHHOCTEH 00yUaronXcs, ONpeiesieT BO3MOKHOCTHU MPEAMETa [Tl peaau3aluu TpeOoBaHU K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeNIbHOM
MPOrpaMMbl Ha YpOBHE OCHOBHOT'O O0IIIET0 00pa3oBaHus, a Takke TpeOOBaHUI K pe3ysibTaTaM 00yueHHUs XUMHH Ha YPOBHE IieJiel U3ydeHus Ip eameTa
Y OCHOBHBIX BUJIOB YU€OHO-II03HABATEIBHOMN AESATEIHHOCTH 00YYaIOMIErocs 0 OCBOCHUIO YU€OHOTO COAEPIKAHMUS.

3HaHWE XUMUU CIYKUT OCHOBOH Uisi (OPMUPOBAHUS MHPOBO33PEHHs 00y4aroIerocs, ero MnpeAcTaBieHUl O MaTepualbHOM €IUHCTBE MHUDPA,
BAYKHYIO POJIb UTPAIOT (POPMUPYEMBbIE XUMUEH MPEACTABICHUS O B3aUMOIIPEBPAILICHUAX SHEPTHH U 00 HBOJIIOIMU BEIIECTB B IPUPOJIE, O MYTAX PEI CHHS
rI100aTbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOW, MUIIEBOW M SKOJIOIMUEcKOd 0e30MacHOCTH, Mpoliem
3/IpaBOOXpaHEHHUSI.

HSy‘IeHI/IC XHUMHUH:

CIOCOOCTBYET pealu3allid BO3MOXKHOCTEW ISl caMOpa3BUTHS W (OPMHUPOBAHHUS KYIbTYpbl JTUYHOCTH, €€ oOumell u (QyHKIuoHAIbHON
IPaMOTHOCTH;

BHOCHUT BKJIaJd B (bOpMPIpOBaHI/Ie MBIIIJICHUS U TBOPYCCKUX CIIOCOOHOCTEH o6yqafonmxc;1, HaBBIKOB UX CaMOCTOSTEIIbHON yqe6H0171 ACATCIBbHOCTH,
OKCIICPUMCHTAJIBHBIX U UCCIICIOBATCIILCKUX YMeHHﬁ, HeO6XO,Z[I/IMBIX KaK B IIOBCEIHEBHOM JKHM3HH, TaK U B HpO(beCCHOHaHBHOﬁ JACATCIIBHOCTH,



3HAKOMUT €O CHEUU(PUKON HAyYHOTO MBILIUICHHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOIO B3IJIAJa HAa €IUHCTBO NPUPOJbI U YEJOBEKA, SBISETCS
OTBETCTBEHHBIM ATarioM
B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH 00YUarOImnXCs;

CHOCO6CTByeT q)OpMI/IpOBaHI/IIO HNCHHOCTHOI'O OTHOLICHHUA K CCTCCTBCHHO-HAYYHBLIM 3HAHUWAM, K IMPUPOJAC, K YCIOBCKY, BHOCUT CBOM BKJIaJl B
9KOJIOTMYECKOe 00pa30BaHUEe 00yUYaOLUXCA.

JlaHnHble HalpaBiIeHHUs B 00yYE€HUU XUMHUHU 00€CIIeUnBAIOTCs ClieHUu(UKON cofepKaHus y4eOHOTO MpeIMeTa, KOTOPbIH SBISETCS MeJarorndecku
a/IalITUPOBAHHBIM OTpaKeHHUEM 0a30BOM HAyKHW XMMHUH Ha OTPEENIEHHOM dTane e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI OPUEHTHUPOBAH HAa OCBOCHHE OOYYAIONIUMHCS CHCTEMBbI MEPBOHAYAIBHBIX MOHSTHN
XHUMUH, OCHOB HEOPTaHMYECKOW XUMUU U HEKOTOPBIX OTJAEIHHBIX 3HAYUMBIX MMOHATUNA OPraHUYECKON XUMHUH.

CtpykTypa cozepskaHusi IporpaMMBbl 0 XUMUU c(pOpMUpOBaHA HA OCHOBE CUCTEMHOTO MOAXo/a K €€ n3ydenuto. CoaepkaHue CKIIaIbIBACTCS U3
CUCTEMBI MOHATHN O XUMHYECKOM DJIEMEHTE U BEIIECTBE U CHCTEMBI MIOHITHH O XUMUYECKOW peakiuu. OOe 3TH CHCTEMbI CTPYKTYPHO OPraHW30BaHbI
10 TIPUHITUITY TTOCJIEI0BATEILHOTO PA3BUTH 3HAHUN HAa OCHOBE TEOPETHYECKUX MPEACTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYSHHSI KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuoanueckoro 3akoHa [[. . MeneneeBa kak OCHOBHOTO 3aKOHA XUMUM;

— YUYEHHUS O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

— MpeACTaBICHUHN 00 ANMEKTPOJUTHYCCKON AUCCOLMAIIMM BEIIIECTB B paCTBOPax.

TeopeTnueckue 3HaHUS pacCMaTPUBAIOTCS Ha OCHOBE SMITUPUUYECKU MOJYYSHHBIX U OCMBICICHHBIX (D)aKTOB, PA3BUBAIOTCS MOCIIEIOBATEIHLHO OT
OJIHOTO YPOBHS K JIpYTOMY, BBITIOJHSISI (PYHKIIUU OOBSICHEHHS M IIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTHUYECKOTO IPUMEHEHUS U
MOJTYYEHUS] U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMmbl 10 XMMHH CIIOCOOCTBYET POPMUPOBAHUIO MPECTABICHUS O XUMUUYECKOM COCTABISIONICH HAyYHON KApTUHBI MUPA B JIOTUKE

€€ CUCTEMHOM MPUPO/Ibl, IEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAaHUIO M METOJaM NO3HAHUS B Hayke. M3ydueHne XMMUU IPOUCXOIUT C IPUBJICY EHUEM
3HAHWI U3 paHee N3YYEeHHBIX yueOHbIX nmpeaMeToB: «Okpyxaromuii Mupy, «buonorus. 5—7 knacce» u «Pusnka. 7 Kiacey.



[Ipy u3ydeHUM XUMUHU TPOUCXOAUT (POPMUPOBAHME 3HAHUNW OCHOB XHUMHUYECKOM HAyKHM KaK O0OJIaCTU COBPEMEHHOTO €CTECTBO3HAHUA,
MPAKTUYECKON JIEATEbHOCTH YEJIOBEKa M KaK OJJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYphl. 3aj1aua ydeOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUH
CUCTEMbBI XUMUYECKIX 3HAHUH — BOKHEUITUX (PAKTOB, MOHATHH, 3aKOHOB U TEOPETUICCKHX ITOJI0KEHHH, JOCTYITHBIX 0000IICHHIT MUPOBO33PEHIECKOTO
XapakTepa, S3bIKa HAyKH, B IPUOOIIEHUH K HAYYHBIM METOaM TIO3HAHUS TIPU H3yICHUH BEIIECTB U XUMHYCCKUX PEAKITHI, B JOPMUPOBAHUU U PA3BUTUU
MO3HABATEIHHBIX YMEHUHN U UX MPUMEHCHHUH B yIeOHO-TIO3HABATEIILHON M YI€OHO-MCCIIEI0BATEIBCKOM ISATEIIBHOCTH, OCBOCHUH MPABUII 0€3011aCHOTO
oOpalreHus ¢ BEECTBAMHU B MIOBCETHEBHOM KU3HH.

[Ipu u3ydeHnn XMMUHM Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHus Ba)KHOE 3HAUEHHUE TPUOOPEH TaKUe LENH, KaK:

—(opMHpOBaHHE HHTEIJIEKTYyadbHO Pa3BUTOM JMYHOCTH, TOTOBOM K CaM00Opa30oBaHUIO, COTPYIHHUYECTBY, CAMOCTOSITEILHOMY MPHUHSITHIO
pelIeHnid, cnocoOHOM aanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KU3HU;

— HalpaBJIEHHOCTh OOYYEHMsI HA CHCTEMATHYECKOE MPUOOIIEeHNe 00yJaroInXCsl K CaMOCTOSITEILHOM MO3HABATEIFHON EeATeTbHOCTH, HAYIHBIM
METOJIaM TI03HaHUs, (HOPMUPYIOITUM MOTHBAIIMIO U Pa3BUTHE CITIOCOOHOCTEN K XUMUMU;

—00ecTieueHne yCIOBUM, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYUAIOIIMMHUCS OIBITAa PA3HOOOPAa3HOU JCATEIHHOCTH, TIO3HAHUS M CAMOTIO3HAHMUS,
KJTFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHITUH ), IMEIOIINX YHHUBEPCATbHOE 3HAYCHUE JIJISl PA3IMYHBIX BUAOB JACATEIBHOCTH;

—dopmupoBanue oOmiei (yHKIMOHAIBLHOW M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM UHCJIE€ YMEHUN OOBACHATH M OLICHUBATH SIBJICHUS
OKPY’KaIOILIEr0 MUpPA, UCIIOJIb3YS 3HAHUS U OIBIT, OJYyYCHHbIE IPU U3YUYEHUU XUMUU, IPUMEHSATh UX MPU PelIeHUH Mpo0ieM B OBCEAHEBHOM KU3HU U
TPYIOBOM NESATENBHOCTH;

—(bOpMHpOBaHI/Ie y 06yqa}om1/1xc>1 TYMaHHUCTUYCCKUX OTHOHIeHPII;'I, INOHHMMaHHuA NCHHOCTH XHUMHWYCCKUX 3HAHHUHI JUIA BBIpa60TKI/I 9KOJIOTHYCCKH
uenecoo6pa3Horo IIOBCACHUA B 6BITy n pr,[[OBOﬁ ACATCIIbHOCTH B LICJIAX COXpPAHCHUA CBOCT'O 3J0POBbA U OprH(a}omeﬁ HpI/IpO,HHOﬁ CpCabIl;

— pa3BUTUC MOTHUBAIIUU K 06yquI/no, CIIOCOOHOCTEH K CaMOKOHTPOJIFO U CAMOBOCIIMTAHUIO HA OCHOBC YCBOCHMUA 06L[IC‘ICJ'IOBG‘IGCKI/IX HeHHOCTeﬁ,
TOTOBHOCTHU K OCO3HAHHOMY BBI60py HpO(I)I/IJ'IFI M HaAIIPaBJICHHOCTH nanabHenIIero 06y‘IeHI/I${.

OO1ee 4ncI0 4acoB, OTBEAEHHBIX ISl U3YUYEHUS XMMHH Ha YPOBHE OCHOBHOTO 00IIero oopazoBanus, cocTaBisier 136 yacos: B § kiacce — 68
gacoB (2 yaca B HeJlen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COJEP/KAHUE OBYYEHUA

8 KJIACC

HepBOHa‘Iaﬂbele XUMHUYECKHUE ITIOHATUA

[Ipenmer xumuu. Ponb xuMum B KU3HU 4YeloBeka. XUMHUs B cuctemMe Hayk. Tema u BemiectBa. dusnyueckue CBOMCTBA BEHIECTB. ArperaTHoe
coctostHue BeriecTB. [loHsTre 0 MeTogax mo3HaHus B XuMun. YucTeie BemecTBa 1 cMecH. CriocoObl pa3ieiieHUs] CMeceH.

ATOMBI M MOJIEKYJbl. XUMUYECKHE 37eMeHThl. CUMBOJIBI XMMHYECKUX 3JeMeHTOB. [IpocThie U clioKHbBIE BelecTBa. ATOMHO-MOJIEKYIISIPHOE
yUYeHHue.

Xumuaeckas (bOpMy.]'Ia. BaneHTHOCTh aTOMOB XMMHUYECKHX DJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHUTENbHAST aTOMHas Macca.
OTHOCUTENLHAS MOJICKYJISIpHAst Macca. Maccosas J0JIA XUMHYCCKOTI'O 3JIEMEHTA B COCUHCHUU.

KommuectBo BemiecTBa. MoJib. MOJ'ISIpHaH Macca. B3aumocBs3b KOJIMYECTBA, MACChl U 4YHCJIa CTPYKTYPHBIX CAWHHUI] BCHICCTBA. Pacuétnr 1o
q)OpMyJ'IaM XHUMHYCCKHUX COG,I[I/IHGHPlﬁ.

dusnueckue U XUMHUYECKUE SIBICHUSA. XHUMHUYECKass peakius U e€ NMpU3HaKU. 3aKOH COXPAHEHHUs MacChl BELIECTB. XMMHUYECKHE ypPaBHEHUS.
Knaccugukanus XuMHUuecKuX peakluil (CoeMHeHNs, Pa3JIOKEHHs, 3aMellleHus], 0OMeHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO ¢ XUMHYECKOH 1Mocy1oii, mpaBuiiaMu paboTsl B JabopaTopuu U npuéMaMu oOpalieHus ¢ 1adopaTopHbIM 000pyI0BaHUEM, U3yUEeHUE
U ONUCaHue (PU3NUECKUX CBOMCTB 00pa30B HEOPraHMUECKUX BEIECTB, HAabI0ieHue (pru3nyeckux (IIaBlieHHe BOCKaA, TasiHUE JIbJIa, paCTUpaHH e caxapa



B CTYIIKE, KAIIEHUE U KOHJEHCAIUs BOJAbI) U XUMUYECKUX (TOPEHHE CBEUH, IPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJEUCTBHUE Meja C KUCIIO TOM)
SIBIICHUH, Ha0JII0/IEHUE U ONHMCAaHNE PU3HAKOB IPOTEKAHUS XUMUYECKUX peakluil (pa3ioKeHue caxapa, B3auMOJICHCTBIE CEPHON KUCIIOTHI C XJIOPHI0M
Oapusi, pasnoxkenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3amMoOeiCTBHE *kele3a ¢ pacTBopoM cos Meau (1), m3ydeHne criocoOoB pa3aeicHus
CMecei: C MOMONIbIO0 MarHuTa, (PUIBTPOBAHNE, BEITAPUBAHKE, JUCTHIUISINSA, XpoMaTorpadus, MpoBeACHNUE OYNCTKN TOBAPEHHOM COJIH, HAOII0IeHNE U
OTIMCAaHKE PE3YJIbTATOB MPOBEACHUS OIBITA, HIUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAaCChl, CO3JJaHNEe MOJEICH MOJIEKY (IIapOCTEePKHEBBIX).

BaskHeiiluue npeacraBuTe/ M HEOPraHMYeCKMX BelecTB
Bo3nyx — cmech razos. CocrtaB Bozayxa. Kucnopon — snemeHT M mpocroe BemiecTBo. HaxoxaeHue kuciaopoja B Mpupoje, (pusnueckue u
XUMUYEeCKre cBoMcTBa (peakiuu ropenusi). Oxcuppl. [Ipumenenne kucaopoaa. CriocoObl OJydeHHs] KUCIOPOIa B TAOOPATOPHUH M TIPOMBIIINICHHOC TH.

KpyrosopoT kucinopozna B mpupoje. O30H — aJutoTponHas MOAU(UKALUSA KUCIOPOIa.

TemoBoil 3¢dexkr xuMHuecKkol peakluu, TEPMOXMMUYECKHE YPaBHEHHMsS, 9K30- U IHIOTEPMUYECKHE peakiuu. TOIUIMBO: yrojib U METaH.
3arpsi3HeHHe BO3/yXa, YCUJIEHHE MapHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIIOS.

Bonopon — anemeHT M mpocToe BemecTBo. HaxoxkaeHune Bogopoaa B mpupojie, pu3ndeckue U XMMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
noxydeHusi. KucimoTsl 1 coun.

MoutsipHblii 00BEM ra3oB. Pacu€Thl Mo XUMHUYECKUM ypaBHEHHSIM.
Oduznyeckue cBoiicTBa Boabl. Bona kak pactBopuresns. PacTBopbl. HackleHHble 1 HEHACHIIEHHBIE paCTBOPLI. PACTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10515 BelllecTBa B pacTBope. XUMHUUYECKUe CBOICTBa BObl. OcHOBaHUS. Poib pacTBOpOB B MpHpOIE U B XKU3HU YenoBeka. KpyroBopoT Boabl

B IpUpoe. 3arpsi3HeHNE NPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOTHBIX BO/I.

Knaccudukanus Heopranuueckux coenuuenuii. Oxcuapl. Knaccudukaims okCuaoB: coneodpasylorie (OCHOBHbIE, KUCIOTHBIE, aM(DOTEepHBIE) U
HecosieoOpazyromue. Homenknarypa okcuioB. @usndeckre U XMMHUECKUE CBOICTBa OkcuoB. [lomydyenrne okcuaos.

OcnoBanus. Knaccudukanus ocHOBaHMM: IIENOYM M HEpacTBOpHMbIe ocHoBaHMs. HomeHkiaTypa ocHoBaHuil. Du3MUECKHE U XUMHUYECKHE
CBOMCTBA OCHOBaHUN. [losryueHre 0OCHOBaHMIA.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucioT. @u3MuecKue M XMMHUYECKHE CBOWCTBa KUCIOT. Psia aktuBHOCTH MeTanioB H.
H. bekerosa. IlosryueHne KUCIOT.



Comu. Homenknatypa cosieii. @uznueckue 1 XuMU4Yeckue cBoiicTa cojiei. [lomyuenue comneit.
I'eneTnyeckas CBS3b MCKAY KlIaCCaMH HCOPIraHUYCCKUX COGHHHGHHﬁ.
Xumuueckuit Ikcnepumenm:

KaueCTBEHHOE OIIpe/IeJICHUE COJEpKaHUs KHUCIOpOoJa B BO3JyXe, MOJy4deHHE, COOMpaHHe, paclio3HaBaHWE M HM3yYEHUE CBOWMCTB KHUCIOPOJa,
Ha0JI0/IeHNE B3aUMOJEHUCTBUSI BELIECTB C KUCIOPOJOM U YCIOBHSI BOSHHUKHOBEHMS U MpPEKpalIeHUs] TOpeHus (ToXapa), 03HaKOMJIEHUE ¢ oOpa3LamMu
OKCHJIOB U ONMCAHHUE WX CBOMCTB, MOJIydE€HUE, COOMpaHue, paclio3HaBaHWE U U3y4yeHHUE CBOMCTB BOJOpoJa (TOpeHHE), B3aUMOIECHCTBHE BOJAOPOA C
okcugoM wmenu (II) (Bo3MokHO wCIONIb30BaHME BHUIEOMATEpUAOB), HaOIOAEHHE OOpa3lOB BELIECTB KOJMYECTBOM | MOJIb, HCCIEIOBaHUE
0COOEHHOCTEHN PacCTBOPEHHUS BEIICCTB C PA3IMYHON PACTBOPHUMOCTHIO, TPUTOTOBJIICHHE PACTBOPOB C ONMPEICIEHHOM MAacCOBOU J0JIed PacTBOPEHHOTO
BEIIIECTBA, B3aUMOJICHCTBHE BOJBI C METa/UIaMH (HAaTpUeM U KaJbIeM) (BO3MOXXKHO HCIIOJh30BAHUE BHUCOMATEPUAIIOB), MCCIIEIOBaHWE 00pa3IoB
HEOPraHMYECKUX BEIECTB Pa3JIMYHbIX KJIACCOB, HAONIOJEHHE H3MEHEHMs] OKPAcKHM WHIUKATOPOB B PAcTBOpPax KHUCIOT U IIENOoYed, H3ydeHHe
B3aumojieiicTBust okcuaa menu (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C METaJUIaMU, peakiuil HeHTpaau3aluu, MOJy4eHHEe HEepacTBOPUMBIX
OCHOBAHMUM, BBITECHEHHE OJHOTO MeTajula JPYTMM M3 PACTBOpPA COJIM, PEUICHUE HKCIEPUMEHTAIbHBIX 3aJad o TeMe «BaxHelmme Ki1accel
HEOPraHUYECKUX COCTUHEHUIN.

Iepuonuyeckuii 3akoH u Ilepuoguveckas cucrema xumudeckux 3jaemMeHToB [, U. MenneneeBa. CtpoeHne aroMoB. XUMHUYeECKasi CBA3b.
OKHUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIINU

[lepBpie MOMBITKU KiIacCU(UKALUA XUMUYECKUX dyieMeHTOB. [loHSATHE O Tpymmax CXOAHBIX 3JIEMEHTOB (IIEJOYHBIE U IIEIOYHO3EMEIbHbIC
MeETaJlIbl, TAJIOTE€HbI, UHEPTHBIE Ia3bl). DJIEMEHTHI, KOTOPbIE 00pa3yoT aMbOTepHbIE OKCUIbI U THIPOKCUIBI.

HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH. HepﬂonnquKaﬂ CHUCTCMAa XMMHNYCCKHX ODJICMCHTOB I[ H. Menneneena. KOpOTKOHepI/IOI[HaSI W JJIMHHOIICPHUO JHAA CI)OpMBI
HepHOHquCKOﬁ CHUCTCMbI XUMHNYCCKUX 3JICMCHTOB l[ H. Menneneena. Hepnomﬂ W T'PpYUIIBL. Dusnyeckuii CMBICI OPAAKOBOI'O HOMCpA, HOMCPOB
nepuoJa v rpyuIibl 3JICMCHTA.

Ctpoenue atoMoB. CocTaB aTOMHBIX sifiep. M30Tombl. DnekTpoHbl. CTPOCHHE AICKTPOHHBIX 000JI0YEK aTOMOB MEePBbIX 20 XUMHUUYECKHUX JIEMEHTOB
[Tepuomnueckon cucremsl /. WM. Menneneesa. XapakTepucTHKa XMMHYECKOTO JJIEMEHTA M0 €ro MnojoxeHuro B Ilepumommueckoin cucreme /[l

. Menneneena.

3aKOHOMCpHOCTI/I HU3MCHCHUS paJinyCca aTOMOB XUMHUUYCCKUX 3JICMCHTOB, MCTAJNIMUCCKUX U HCMCTAJIINYC CKUX CBOMCTB I10 rpyimnam U rnepruoaam.



3nauenue [lepuoanueckoro 3akoHa u Ileproaudyeckoil cUCTEMbl XUMUYECKUX JIEMEHTOB JIJIsl pa3BUTHUs HaykH W npakTuku. J[. V1. Mennenees —
Y4EHBINA U IPaKIaHUH.

Xumunyeckas cBsi3b. KoBaneHTHast (OJIsipHAst U HEMOJISIPHASA) CBA3b. DJIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 31€MEHTOB. MloHHas CBSI3b.
Crenensp okucieHus. OKUCIUTETbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporiecchl okucieHns u BoccTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.
Xumuueckuit Ikcnepumenm:

HU3YUCHUEC O6p33HOB BCIIECTB METAJIJIOB U HEMETAJJIOB, BSaHMOHeﬁCTBHe TUAPOKCHAa OWUHKa C pacTBOpaMu KHCIIOT U HI@HO‘IGI\/'I, IIPOBEACHUC
OIBITOB, WJTFOCTPUPYIOIIHUX TPHUMEPHLI OKHUCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ (FOpeHI/Ie, pCaKkuumn pas3jioKCHUs, COG}II/IHGHI/ISI).

Meosrcnpeomemmnnie ceasu

Peamuzanms MCKIIPECAMETHBIX CBsI3eH IIpu U3Y4YCHU U XUMHU B 8 Kmacce OCYIICCTBJIACTCA UCPE3 UCITIOJIB30BAHNUEC KaK O6HII/IX €CTCCTBCHHO-HAYYHbBIX
HOH?ITI/II\/'I, TaK U HOHHTI/II\/'I, ABJIAIOMIUXCA CUCTEMHBIMUA JJI1 OTACJIIBHBIX IPEAMETOB €CTCCTBECHHO-HAYYHOT'O IIUKIIA.

OO0mwme ecTecTBEHHO-HAyYHbIC TOHSTHS: HAYYHBIM (DAaKT, TUMOTE3a, TEOPHs, 3aKOH, aHalu3, CHHTE3, KiacCH(UKaIUs, TEPHOTUIHOCTD,
HaOIIOACHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, H3MEPEHHUE, MOJICIIb, SIBJICHHUE.

duzuka: Marcpusi, aToM, SJICKTPOH, ITPOTOH, HeﬁTpOH, HWOH, HYKJIN, U30TOIIbl, PpaIMOAKTHBHOCTb, MOJICKYIJIA, BHCKTpI/I‘ICCKI/Iﬁ 3apsaa, BEIICCTBO,
TCJO, O6’BéM, arperaTHoc COCTOSAHHUEC BCIICCTBA, I'a3, (bHSquCKI/Ie BCJIIMYNHBI, CIMHUIBI U3BMEPCHUA, KOCMOC, IIJIaHCTHI, 3Bé3,Z[BI, COJ'IHI.[C.

buonorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHBIE TIOPO/IbI, TIOJIE3HBIE HCKOMIaeMbIe, TOTLITUBO, BOJHBIE PECYPCHI.

9 KVIACC



BemecTBO U XUMHYecKasi peakuus

[lepuoanueckuii 3akoH. [lepnonnueckas cucrema xumudeckux anemeHToB /. . MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XMMHYECKUX DNIEMEHTOB MEPBBIX TPEX IEPUOJOB, Kajuus, KaIbIUA M HUX COCAUHEHUN B COOTBETCTBHM C IOJIOXKEHHEM DJIIEMEHTOB B
[Iepnoanueckoii cucTteMe U CTPOEHUEM X aTOMOB.

CrpoeHue BemecTna: BUIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAINIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTATIIMYECKOMN
PEETKY 1 BUAA XUMUYECKOU CBSI3H.

Knaccmbm(aum{ U HOMCHKJIaTypa HCOPTraHMYCCKUX BCIICCTB. XUMHUYECKHEe CBOMCTBA BCIICCTB, OTHOCAIIMUXCSA K Pa3JIMYHbIM KiacCaM
HCOPraHNM4CCKux COC}II/IHeHPlﬁ, TCHCTUYCCKAs CBA3b HCOPTaHMYCCKUX BCIICCTB.

Knaccudukanus XuMUYecKUX peakiuil Mo pa3iuyHbIM MpHU3HAKaM (10 YMCIYy U COCTaBY YYaCTBYIOUIMX B PEaKIMM BEIIECTB, IO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHHUIO CTENEeHEeW OKHMCICHUS XUMUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, 10 YYacTHIO KaTajiu3aTopa). DK30- U 3HJIOTEPMHUYECKHE
peaxkuu, TepMOXUMUYECKIE YPaBHEHUS.

Ilonsatue o CKOpPOCTH XUMHYSCKOM pEaKkIuu. Ilousitne 00 O6paTI/IMI)IX u H€O6paTI/IMBIX XUMHYCCKUX pPCaKIUAX. IloHsiTHE O TOMOTE€HHBIX U
TCTCPOTICHHBIX PCaKIUsAX. [lonsarue o xarammse. [loHsITHE 0 XUMHUYECKOM paBHOBECHUM. (DaKTopBI, BJIMAIOIIHUEC HAa CKOPOCTb XUMHWYECKOU pC€akuun nu
ITOJIOKCHHUEC XUMUYCCKOI'0O paBHOBECH .

OKHCIIUTEIIBHO-BOCCTAHOBUTEIIBHEIC pCaKuuu, SHCKTpOHHHﬁ 0aJaHC OKUCIMTEIbHO-BOCCTAHOBUTEILHOM PCaKIuu. CocraBiienne ypaBHeHI/Iﬁ
OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ C UCIIOJIb30OBAHHUEM MCTOAA 3JICKTPOHHOI'O OanaHca.

TeOpI/IH SHCKTPOHHTHQCCKOIZ Juccouralnuu. 9HeKTpOJ'II/ITLI 1 HCEIJICKTPOJIUTHI. KaTI/IOHbI, aHUOHBI. MeXaHU3M JUCCOLIMAIlMM BEIIECTB C
Pa3JIMIHbIMU BUAAMHA XUMHUYECKOH cBsI3U. CTEeneHb JUCCoLalu. CusbHbIE U ca0bIe QJICKTPOJIUTEI.

Peakuuu nonHoro ooMeHa. YcnoBus MPOTEKaHUS peakluii HOHHOTO 0OMEHa, MOJHbBIE U COKpalIEHHbIE HOHHBIE YpaBHEeHHUs peakiuii. CBOCTBa
KHCITIOT, OCHOBAHMI M COJIEH B CBETE MpeACTaBICHUI 00 IEKTPONIUTUYECKON aucconranun. KauecTBeHHbIe peakiiui Ha HOHBL. [loHsATHE O TuApOIM3e
COJIeH.



Xumuueckuii IKCREepUMEHm .

03HAKOMJICHHE C MOJICTISIMU KPUCTALTMYCCKUX PEHIETOK HEOPTAaHWYCCKUX BEIIECTB — METAUIOB U HEMETaUIoB (rpadura U ammasa), CIIOKHBIX
BEIIECTB (XJOpHIa HATPHs), UCCIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XMMHYECKOW PEaKIMH OT BO3JCHCTBHS Pa3UYHBIX (PAKTOPOB, MCCIIEIOBAHUE
AIIEKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, IMpoOIecca TUCCOIMAIMN KHUCIOT, HIENOYed M Ccojie (BO3MOKHO HCIIOJIb30BAaHUE BHUICO MaTEpPHAJOB),
MIPOBEJICHUE OTBITOB, MILTIOCTPUPYIOIINX MTPU3HAKY MPOTEKAHUSI PEaKIii HOHHOTO 0OMeHa (00pa3oBaHUE 0CaJIKa, BhIJIEJICHUE ra3a, 00pa30oBaHUE BOJIbI),
OIIBITOB, WIUIIOCTPUPYIONIUX IMPUMEPBI OKHUCINUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKIII/II\/JI (FOpCHI/Ie, pCakuunn pasjioKCHUA, COGI[I/IHGHI/ISI), pacro3HaBaHue
HCOPraHNMYCCKUX BCIICCTB C IMTOMOIIBIO KAUCCTBCHHBIX peaKIII/II\/JI Ha MOHBI, pCIICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4.

HeMmeTtauasl 1 ux COoeIMHECHUA

OOmiast xapakTeprcTuka rajnoreHoB. OCOOEHHOCTH CTPOEHMsI aTOMOB, XapaKTepHble CTeNeHH okucieHus. CTpoeHne n (U3NYecKue CBOMCTBa
IIPOCTBIX BEIIECTB — FAJIOT€HOB. XMMHUYECKUE CBOWCTBA Ha IPUMEpE XJI0pa (B3aUMOJECHCTBUE C METAJUIAMU, HEMETAJUIaMH, 11e104aMu). XJIOPOBOAOPO.
ConsiHas KMCIIOTa, XAMUYECKHE CBOMCTBA, TIOJIyd€HHE, TPUMEHEHue. J[eficTBUE XJ10pa M XJIOPOBOIOPOa HA OPTaHN3M YeloBeKa. BaxkHenmme XJIopuasl
U MX HaXOXEHHUE B IPUPOJIE.

O6mras xapaktepuctuka 351eMeHTOB VIA-rpymmbel. OcOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHbIE CTeTeHN okuciaeHus. CTpoenue u Gpusznyeckue
CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIOPOJAa M CEphbl. AJUTOTPOITHBIE MOIU(MUKAIIMN KUCIOPOJa U cepbl. XMMHUYECKHE CBOWMCTBa cephl. CepoBOIOPO/I,
cTpoeHue, (pru3nueckrue U XuMuueckue cBoiicTBa. OKCUAbI Cepbl Kak MPEeACTaBUTEIN KUCIOTHBIX OKCHI0B. CepHas K1cioTa, (PU3HUecKrue 1 XMMHUECKUe
CBOICTBa (00IIME KaK MPEJCTaBUTENs Kiacca KUCIOT U cneruduyeckre). XUMUYECKHe peakluy, JeKallde B OCHOBE MPOMBIIIJICHHOTO crocoba
MOJIyueHUs: CepHOM KucnoThl. [Ipumenenue cepHoii kucnotbl. CoiM CepHON KUCITIOThI, KAUeCTBEHHAs peakius Ha cyiabdaT-uoH. Haxoxxnenue cepsl u eé
COEIMHEHUH B MpHpoae. XMMHUUECKOE 3arps3HEHUE OKPYKAIOLIEH cpe/ibl COSMHEHUSIMU Cepbl (KUCIOTHBIE T0K/IU, 3aTPsA3HEHNE BO3/yXa U BOJIOEMOB),
CHOCOOBI €ro Mpe0TBPAILCHHUS.

OOast xapakTepucTHKa 31eMeHToB VA-rpynnbl. OcCOOEHHOCTH CTPOSHHsI aTOMOB, XapaKTepHbIE€ CTETIEHU OKUCIIEHUA. A30T, paclpoCTpaHEHHE B
npupose, pU3MYecKue U XMMHUYECKHe cBoiicTBa. KpyroBopor aszora B mpupojae. AMMHUaK, ero (pu3n4ecKkrue M XMMHUYECKUE CBOWCTBA, MOJIyYCHUE U
npuMeHenue. Coau aMMOHUS, UX GU3NYECKUEe U XUMUYECKHEe CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakiysi Ha MIOHbl aMMOHHUSA. A30THAsl KUCIIOTA, €€
noJjryueHue, (PU3NUECKre U XUMUYECKHE CBOMCTBA (00IIMe KaK MMpeJcTaBUTeNs Kilacca KUCIIOT U cnenuduyeckue). Vcnonbp30Banne HUTPATOB U COJeH
aMMOHHUSI B KauecTBE MMHEpalbHbIX yH0OpeHuil. XuMUYecKoe 3arps3HEHHE OKpYKaloIled Cpelbl COEJUHEHUSAMH a30Ta (KHUCIOTHBIE JIOXKIHM,
3arps3HEeHUe BO3/yXa, MOUBbI U BOJI0EMOB). Docdop, amutoTponHbie Moaudukamun dochopa, puzndeckue u Xxumuueckue cBoiictra. Okcun gocdopa
(V) u pocdopnas kucioTa, puzndeckue 1 XMMHUUECKHE CBOMCTBA, nosyyeHue. Vicnonabs3zoBanue ¢pochaToB B KaUeCTBE MUHEPATIBHBIX Y00pEHU.



OOmast xapakrepuctuka 31eMeHToB [V A-rpynmbl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIE CTETIEHN OKUCICHHS. YTIIEPO, aJUIOTPOITHBIC
MOAU(HUKAINH, PACIIPOCTPAHCHHE B MPUPOEC, PU3NIESCKIE U XUMUYIECKUE cBOcTBA. AncopOmumsi. Kpyrosopot yrirepona B nmpupojae. OKCHapl yriepoa,
ux (1)I/I3I/I‘-IGCKI/IC U XUMHYCCKUEC CBOfICTBa, ﬂeﬁCTBHe Ha XKUMBBIC OpPraHU3MbI, IMOJTYYCHUC U IMPUMCHCHHUC. DKOJOTrHUECKHUE Hp06JI€MbI, CBA3aHHBIC C
okcuzoM yraeposaa (IV), rumoresa rio6agbHOTO MOTEIUICHUS KIMMaTta, MAapHUKOBBIA 3((dexT. YrompHas KuciaoTa W e€ coim, uX (usmueckue u
XUMHNYECCKHUEC CBOﬁCTBa, MOJIY4YCHUC W NPHUMCHCHHUC. KauecTBennas pcaKkuusa Ha Kap60HaT-I/IOHBI. Hcnonn3oBanue Kap6OHaTOB B 6I)ITy, MEAUILINHE,
MIPOMBIIINIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHHUSAX yriepojaa (MeTaH, 3TaH, STHJIEH, alleTWIEH, 3TaHOJI, TJIMLEPHH,
yYKCycHast kuciioTa). [IprpoiHble HCTOUHUKH YTII€BOAOPOAOB (yroJib, IPUPOIHBIN ra3, HEPTh), IPOAYKTHI UX HepepaboTKu (OEH3MH), UX POJIb B OBITY U
npoMbliieHHOCTH. [ToHsITHE 0 GMOOrHYecKH BaXKHBIX BEILIECTBAX: )KUpax, Oeskax, yrieBoax — U UX POJIM B )KU3HU YesloBeKa. MaTepHuaabHOE eIMHCTBO
OpraHMYECKUX U HEOPTraHMYECKUX COCIUHEHHH.

Kpemnnii, ero pusnveckne u XuMUYECKUE CBOMCTBA, TIoJydeHrne U nmpuMeHenne. CoenHeHns KpeMHus B ipupoje. O0mme mpeacTaBieHus 00
okcuze kpemuust (IV) u kpemuueBoit kucnore. CUIIMKAThI, UX MCIOIb30BaHUE B OBITY, B MPOMBIIIEHHOCTH. BajkHeliniie cTpouTenbHble MaTepralibl:
KEepaMHUKa, CTEKJIO, IEMEHT, OETOH, xkese300eToH. [IpobieMbl 6e301acHOro KCroJib30BaHMs CTPOUTENBHBIX MaT€pPHAJIOB B IIOBCEIHEBHON )KU3HH.

Xumuueckui IKCnepumenm :

M3y4eHue 00pa3I0B HEOPraHUUECKUX BEIIECTB, CBOMCTB COJITHOM KUCIOTHI, IPOBEICHIE KaYeCTBEHHBIX PEeaKIIUi Ha XJIOPU-UOHBI U HAOIIOICHIE
MIPU3HAKOB MX MPOTEKAHMS, OTBITHI, OTpa)karonire (U3NUecKue U XUMHUYECKHUE CBOWCTBA TajOreHOB M MX COCIUHEHHM (BO3MOXXHO HCIOJIb30BaHUE
BHJICOMATEPUANIOB), O3HAKOMJIEHHE C 00pa3lamMu XJOPUIOB (TaJOTE€HHI0B), O3HAKOMJICHHE C OOpa3laMu cepbl U €€ COeOUHEHHUSMH (BO3MOKHO
HCI0JIb30BaHME BUJICOMATEPUANIOB), HAOIIOACHHE TMpoliecca OOYrIMBaHUS caxapa MoJ JEeHCTBUEM KOHIICHTPUPOBAHHOW CEPHON KHUCIOTHI, U3yYCHHE
XMUMHUYECKUX CBOMCTB pa30aBiIC€HHOMN CEpHOI KUCIOTHI, MPOBEACHUE KAYECTBEHHON peakiuu Ha cyab(aT-uoH u HabIoAeHne pu3HaKa e€ mpoTeKaHus,
O3HaKOMJIEHHE C (PM3UYECKUMU CBOMCTBaMHU a30Ta, hocdopa U X coeAMHEHUI (BO3MOKHO MCTOIb30BAHNE BUCOMATEPHATIOB), 00pa3liaMu a30THBIX U
(bochopHbIX yroOpeHuit, noxyueHue, cobupaHue, paclio3HaBaHue U U3y4eHUE CBOWCTB aMMHaKa, TPOBEJCHHE KaYeCTBEHHBIX PEAKIIN HA NOH AaMMOHHS
u ocdaT-uoH U u3yueHUue NPU3HAKOB UX MPOTEKAHUSI, B3aUMOICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIOTHI ¢ MEAbIO (BO3MOKHO HCIIOIb30BaHHE
BUJICOMATEPUANIOB), W3YUYEHUE MOJeNeld KPHUCTAJUIMYECKUX pEETOK anmasa, rpaduta, ¢ysuiepeHa, O03HAKOMIIEHHE C IPOLECCOM aacopOuuu
pPacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOIMCTBOM MPOTHBOrasa, IMOJyueHHE, coOMpaHHe, paclO3HABaHME M M3y4yeHHE CBOMNCTB
YIJIEKUCIIOTO Ta3a, MpPOBeJIeHNE KAa4eCTBEHHBIX PeakIuii Ha KapOOHAT M CHIIMKAT-HOHBI U W3yUYeHUE MPU3HAKOB MX MPOTEKaHWs, O3HAKOMIIEHUE C
MPOAYKUHENH CUIIMKATHON MPOMBIIIJIEHHOCTH, PEIICHHE SKCIIEPUMEHTAIBHBIX 33/1a4 M0 TeMe «BaxxHelne HeMeTallIbl U UX COCIUHEHUSI.

MeTa/JIbl 1 X COCAMHEHUS



OO01as xapakTepuCcTUKa XUMUYECKUX 2JIEMEHTOB — METAJUIOB HA OCHOBAaHUU MX 10JI0keHUs B [leprnoaudeckoii cucteMe XuMHUYECKUX 3JIEMEHTOB
J. W.MengeneeBa u crtpoeHust atomoB. CrpoeHue MerawioB. MerauMueckas CBSI3b M METaUIMYecKas KpUCTAJUIMYECKas pEeLIETKa.
DNEeKTPOXUMHUYECKUH P HANIPpsKEHUW MeTauioB. dusnueckne u XUMUYECKUE CBOMCTBA MeTauioB. O01ue crocoOsl mojiyueHust MmetauioB. [lonsarue
0 KOPPO3UHU METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHl UX OT KOppo3uu. CruiaBbl (CTajab, YyryH, JOPATIOMUHHUI, OpOH3a) U UX IPUMEHEHUE B OBITY U
IIPOMBIIIJIEHHOCTH.

[[lerounble MeTauIbl: NoJIokeHue B [lepuoanueckoi cucteme xumudeckux snemMeHToB . M. MenneneeBa, cTpoeHre UX aTOMOB, HAXOXKJIEHUE B
npupojie. Pu3ndeckue U XUMUYECKUE CBOMCTBA (Ha mpumepe HaTpus W Kayus). OKCUIBI U TUAPOKCHUIIBI HATpUsl U Kanus. [IpumeHeHne meaouHbIxX
METAJVIOB U UX COCTMHEHUN.

[IlerouHO3eMENBHBIE METAIIIIBI MATHUM 1 KaJbLH: NoJIokeHue B [lepuoanyeckoil cucreme xumudeckux snmemeHToB 1. 1. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXJeHHEe B Ipupoje. Pu3nueckrue 1 XUMUYECKHUE CBOMCTBA MarHus U Kaiblus. Baxkuelue coequHeHNs Kalnblys (OKCUA, THAPOKCHI,
coiin). KEcTKOCTh BOJIBI U CIOCOOBI €€ yCTpaHEeHHUSI.

Amomunnii: nonoxenue B Ilepronnueckoit cucreMe xumuueckux sneMeHToB . M. MeHneneeBa, cTpoeHHE aTroMa, HAXOXKACHUE B MPUPOJE.
dusnyeckue 1 XMMUYECKHE CBOMCTBA aTtOMUHUSL. AM(OTEpHBIE CBOMCTBA OKCHIA M THUIPOKCHIA ATFOMUHUS.

Kenezo: nmonoxenue B Ilepmoamndeckoin cucteme xumuueckux anemeHToB JI. M. MenaeneeBa, CTpoeHHME aToOMa, HAXOXKJECHHE B IPHUPOJE.
dusnyeckue 1 XMMUYECKHE CBOMCTBA skee3a. OKCuIbl, TUAPOKCUIbI U costn xkenesa (I1) u skenesa (III), ux cocraB, CBOWCTBA M MOTYYCHHE.

Xumuueckuii IKCnepumenm :

O3HaKOMJIEHHE ¢ 00pasllaMHd METajUIOB U CIJIaBOB, MX (PU3MUYECKMMH CBOMCTBAMHU, U3YUYECHHE PE3YJIbTaTOB KOPPO3UH METaNIOB (BO3MOKHO
MCI0JIb30BaHKE BHIEOMATEPUAIIOB), 0COOCHHOCTEH B3aUMOJICHCTBUS OKCUIA KAIBIIH M HATPUS C BOJOHN (BO3MOKHO UCTIOTIb30BAaHUE BUICOMATEPUATIOB),
HCCIIeIOBAaHUE CBOMCTB jKECTKOM BOIBI, TPOIIECCa TOPEHHUSI JKeTie3a B KUCIOPO/Iie (BO3MOYXKHO HCIIOIb30BaHHE BUICOMATEPUATIOB), TPU3HAKOB MIPOTEKAHUS
KaueCTBCHHBIX PEAKIMi HAa MOHBI: MarHus, KaJbIHs, alfOMUHUS, ITMHKA, xkene3a (I1) u xenesa (III), meau (II), HaGnroaCHUE M ONIMCAHKE MPOIIECCOB
OKpalllMBaHUs IUIAMEHH MOHAMU HATpUs, Kajdusd M KaiblHs (BO3MOXHO HCIIOJIb30BAHHME BHJIEOMATEpPHANIOB), MCCIeAOBaHHE aM(OTEPHBIX CBONCTB
TUAPOKCH/IA aTFOMUHMS M TUIPOKCUA [IMHKA, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a/1a4 110 TeMe «BakHelme MeTalibl U UX COeIMHEHUS.

XuMHuS M OKpPY:Ka0Las cpeaa

BemectBa u MaTepuajibl B MOBCEAHEBHOM JKM3HU 4YeloBeKa. be3omacHoe HMCIoIb30BaHUE BEIIECTB U XMMHYECKHX peaKHI/Iﬁ B 6BITy. HepBa;I
MOMOIIb IPHU XUMHUYCCKUX 0KOI'aX U OTPABJICHUAX.



XUMHYECKOE 3arps3HEHHE OKpYyKarollel cpenbl (IpenenbHasi AonycTuMas KoHLeHTpauus Beuiects, ganee — [1IK). Poip xumuum B pemieHuu
9KOJIOTUYECKUX TTPOOIIEM.

Xumuueckuii Ikcnepumenm:
U3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIIOB, TOJIMMEPHbIE MATEPHAIbI).
Meosrcnpeomemmnnie ceasu

Peanmaum{ MCKIIPEAMETHBIX CBsI3el IIpu U3y4YCHU U XUMHWU B 9 knacce OCYHICCTBIIACTCA UEPE3 UCITOJIB30BaAHUEC KaK O6HII/IX C€CTCCTBCHHO-HAYYHBIX
HOHSITI/II\/’I, TakK 1 HOHHTHfI, ABJIAIOMIUXCA CUCTEMHBIMUA JJI OTACIIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O TUKJIA.

OO0mwme ecTecTBEHHO-HAyYHbIC TOHSTHS: HAYYHBIM (DAaKT, TUMOTE3a, 3aKOH, TEOPHs, aHalu3, CHHTE3, KiIacCHU(UKAIMS, MEePUOIUIHOCTD,
HaOIIOZICHUE, DKCTIEPUMEHT, MOJICTTUPOBAHIE, M3MEPEHUE, MOJIETTb, SIBJICHHUE, TAPHUKOBBIN 2PHEKT, TEXHOJIOTHSI, MAaTEPUAIBI.

®duszuka: MaTepus, aToM, SIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIIbI, PaJIMOAKTUBHOCTb, MOJIEKYJIa, 3JIEKTPUUYECKUH 3apsil, TPOBOIHUKH,
MOJIYIIPOBOJAHUKH, JTUAJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TeIO0, OOBEM, arperarHoe COCTOSIHME BEIIECTBA, TIa3, pPacTBOpP, PacTBOPUMOCTb,

KpUCTaJUTHYECKas peméTka, CIuIaBbl, (PU3NYECKUE BETMYNHBI, CIMHUIIBI ©3MEPEHHUSI, KOCMUYECKOEe MMPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COJTHIIE.

buonorus: (l)OTOCI/IHTGS, JbIXaHHC, 6H0c<1)epa, OKOCUCTCMA, MHUHCPAJIbHBIC y,I[06peHI/I$I, MHKPOSJIEMCHTBI, MAaKpPOJ3JICMCHTBI, ITHTATCJIbHBIC
BCIICCTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpabl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMBbIE, TOILTUBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATbBI



JIMYHOCTHBIE Pe3yabTaThl OCBOCHHUS IPOTPAMMbI OCHOBHOTO 001IIeTO 00pa30BaHuUsI JOCTUTAIOTCS B X0/1€ O0yUCHHUSI XMMUHU B €IMHCTBE YUCOHOH U
BOCIUTATEILHOMI ACATCIIBHOCTH B COOTBCTCTBUU C TPAAWLIMOHHBIMU pOCCHfICKPIMPI COOMOKYJIBTYPHBIMU W OYXOBHO-HPABCTBCHHBIMU LCHHOCTIAMMU,
MPUHATBIMA B OOIICCTBE MpaBHJIAMH M HOPMaMH MOBEICHHS M CHOCOOCTBYIOT IpOIlecCaM CaMOIIO3HAHHUS, CAMOPA3BHTHS U COIMAIHM3AINN
00yJaromuxcs.

JImaHOCTHEBIE PE3YIbTATBI OTpaXakOT TOTOBHOCTH 06yqa}01111/1x051 PYKOBOACTBOBATHCA CHCTEMOM TMO3UTHBHBIX INEHHOCTHBIX OpI/IeHTaHI/Iﬁ n
paciiupeHUE OIIbITa ACATCIIBHOCTU HA eé OCHOBE, B TOM YHMCJIC B HaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIIECHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HICTOPUYECKOMY U HAYYHOMY HACJIEAMIO, IOHNMAHMS 3HAYEHNS XUMHUYECKOW HAyKH
B JKHM3HM COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTU BIAAETh JOCTOBEPHOM HH(pOpManued O TMepeloBbIX TOCTHKEHMSX U OTKPBITHSIX MHUPOBON U
OTEUECTBEHHON XMMHH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOMCTBE MUpa U OOLIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMSA:

MIPEJICTaBICHUS] O COIMAIbHBIX HOpPMax M MpaBUiIaX MEXJIMYHOCTHBIX OTHOHIEHHH B KOJUIEKTHMBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B
0OIIIECTBEHHO TIOJIE3HOM, y4eOHOMCCIIENOBATEIbCKOM, TBOPUYECKOM W JPYrUX BHUAAX JCATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM
NEeSITeIbHOCTH TPU BBITIOJHEHUN YYEOHBIX, MMO3HABATEIbHBIX 3aJ1a4, BBIMIOJHEHUU XUMHMYECKUX HKCIEPUMEHTOB, CO3JAaHUU YUEOHBIX IPOEKTOB,
CTpeMJICHHS K B3aUMOIIOHUMAHHIO U B3aUMOTIOMOIIIU B MpoIiecce 3TOH yueOHOM AesITeNbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEACHUE M MOCTYIKH
CBOUMX TOBApUIIIEH ¢ MO3UIIMN HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHMUSI ITOCIEICTBUI MMOCTYIKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

MHUPOBO33PCHYCCKUC IIPCACTABIICHUA O BCIICCTBC U XUMHYECKOU pCakuuu, COOTBETCTBYHOIHUEC COBPCMCHHOMY YPOBHIO PA3BUTHA HAYKHU U
COCTaBJIAIOMIUE OCHOBY IS ITIOHUMAHUS CYHIHOCTH Haquoﬁ KapTHUHbBI MHpa, IMPCACTABICHUA 00 OCHOBHBIX 3dKOHOMCPHOCTAX pa3BUTUA ITPUPOADI,
B3aHMMOCB34X 4YCJIOBCKA C HpPIpOI[HOﬁ Cp@I[OIZ, O POJIM XMMHHU B IIO3HAHHUU OTUX 3aKOHOMepHOCTeﬁ;

MO3HABATCJIIbHBIC MOTUBBI, HAIIPABJIICHHBIC HA MMOJIYYCHHEC HOBBIX 3HaHUH MO XUMUU, HeO6XOI[I/IMI>Ie JJIs 0OBsICHEHUS Ha6J'IIOJIaeMI:>IX pouecCoB U
HBHGHHﬁ, HO3H8.B3.T€J'IBHOI>1, HH(I)OpMaHHOHHOﬁ U YUTaTEIbCKOM KYJIBTYpPbI, B TOM YHUCJIC HABBIKOB CaMOCTOSTEIbHOMN pa6OTBI C y‘IC6HLIMI/I TCKCTaMU,
cnpaBquoﬁ JIHTCp&TypOfI, JAOCTYIIHBIMH TCXHUYCCKUMU CPECACTBAMU HH(bOpMaLII/IOHHBIX TeXHOHOFHﬁ;



UHTEpEC K OOYyUCHMIO M MO3HAHUIO, JII0O03HATEIbHOCTh, TOTOBHOCTh M CIOCOOHOCTh K caMOOOpPa30BaHUIO, IPOEKTHON M HCCIIEA0BATEIbCKOM
NEeATeIbHOCTH, K 0CO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHS 00OY4EHUS B JaIbHEUIIEM;

4) opMupoBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHUE I[EHHOCTH JKM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 37I0POBBII 00pa3 »KU3HH, 0CO3HAHUE TTOCJICICTBUM
Y HENPUATHE BPEIHBIX MPUBBIUEK (YMOTPEOJCHHUS aJIKOTOJIs, HAPKOTHUKOB, KypEHUs), HEOOXOJAMMOCTH COOJIOJCHUS MpaBHJI OE30MAaCHOCTH TPHU
o0OpalleHnH ¢ XUMHUYECKUMU BEIIECTBAMH B OBITY U PEaTbHOM KU3HHU;

5) Tpy/10BOro BOCIIUTAHUSI:

MHTEpPEC K MPAaKTUYECKOMY M3Y4YeHHIO TIpodeccuii U TpyAa pa3IudyHOro pojia, yBaXKEHHE K TPYAYy U pe3ylibTaTaM TPYAOBOU JEATEIbHOCTH, B TOM
YlCJie Ha OCHOBE IMPUMEHEHUS TPEeIMETHBIX 3HAHUHN 110 XUMHH, OCO3HAHHBIN BEIOOD MHIMBUYaIbHON TPACKTOPUH MTPOIOJIKEHHS 00pa30BaHUsI C yUETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIIHOW Mpo(ecCHOHANbHON JEsTeNbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUH, TOTOBHOCTh aJIJallTUPOBATHLCS B IIPO(ECCUOHAIBHOMN Cpeae;

6) 3K0JI0rHYECKOT0 BOCIIUTAHHUSI:

OKOJIOTHYCCKHU I_ICJ'IGCOO6p33HOC OTHOIICHHUE K MNPHUPOJAC KaK MCTOYHHUKY KHW3HU Ha 36MJIC, OCHOBE ¢¢€ CyII€CTBOBAaHHA, IOHUMAHHUEC LECHHOCTHU
3A0pOBOI'o 1 0e3011aCHOro o6pa3a JKHU3HH, OTBETCTBCHHOC OTHOILICHUE K CO6CTB€HHOMy (bI/IBI/I‘ICCKOMy H IICUXUYCCKOMY 3J0POBBIO, OCO3BHAHUC ICHHOCTHU
CO6J'IIOI[€HI/I5I IIpaBUJI 0e3omacHOro IMOBEACHMS ITPU pa60Te C BCUICCTBAMM, d TAKIKC B CUTYyaAllUAX, YI'POKAOIHX 3J0POBbIO U JKU3HU Hmﬂeﬁ;

CIIOCOOHOCTH IMPUMCHATH 3HAHHUA, IIOJTY4aCMbIC ITPU U3YYCHUN XUMUHU, IJIA PCIICHHUA 3aaa4, CBA3aHHBIX C Oprmammeﬁ HpHpO,Z[HOﬁ cpeﬂoﬁ, JJIA
IOBBIIICHUA YPOBHS 9KOJIOTHYECKON KYyJIbTYpbl, OCO3HaHUS r100aJIbHOIO XapaKTepa 3KOJOIrM4YCCKHX HpO6J'IeM u HYTeﬁ HUX pCIICHUA ITOCPEACTBOM
MCTOZOB XUMHUH, SKOJIOTUICCKOI'O MBIIIJICHHW, YMCHUA PYKOBOJACTBOBATLCA UM B HOSHaBaTeHLHOﬁ, KOMMYHHKaTHBHOﬁ u COHHaHBHOﬁ IIPpaKTHUKCE.

METAIIPEIMETHBIE PE3YJIbTATHI

B coctaBe MCTAIIPECAMCETHBIX PE3YJIbTATOB BBIACIISAOT 3HAYUMBIC JJI (I)OpMI/IpOBaHI/IH MHPOBO33PCHUA 06meHaquLIe TIOHATHUA (BaKOH, TCOpUs, MPUHILINIIL,
THUIIOTE34a, (paKT, CUCTEMaA, MMPOLCCC, DKCIICPUMCHT U L[pyroe.), KOTOPBIC UCHIOJIB3YHOTCS B CCTCCTBCHHO -HAYYHBIX y‘le6HBIX npeaAMETax U IMO3BOJIAKOT Ha
OCHOBE 3HAHMUH U3 3TUX npeamMeToOB (I)OpMI/IpOBaTL MMpEACTaBJICHUEC O LIEJIOCTHOM HaquOﬁ KapTUHC MHpa, U YHHUBCPCAJILHLIC y‘lC6HBIC JIeNCTBUS



(Tmo3HaBaTeNbHbIC, KOMMYHHKATHBHBIC, PETYIISTUBHBIC), KOTOPBIE 00eCIIeYnBaIOT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIIBHOMY IJIAHUPOBAHUIO H
OCYILIECTBICHUIO Y4EOHOMN AEATEIbHOCTH.

Ilo3HaBaTebHbIE YHUBEPCAJBHbLIC y‘leﬁﬂble JelcTBUS
ba3oBble Jornveckue aelicTBUS:

YMCHUA HUCIOJIB30BATh HpI/IéMBI JIOTUYCCKOI'0 MBIIJICHUA TPHU OCBOCHUU 3HAHUH: PaCKpbBIBATh CMBICIT XUMHUUYCCKUX MMOHSTHH (BBI)IGJ'I?ITI) nux
XapaKTCPHBIC ITIPU3HAKHU, YCTAHABJIMBATH B3aUMOCBA3b C IPYTrUMU HOHS[TI/IS[MI/I), UCIIOJIBb30BAaTh ITOHATHUA JIA 00BSICHEHUS OTACIBbHBIX q)aKTOB n HBHeHI/Iﬁ,
BBI6I/IpaTI) OCHOBAHMUS U KPUTCPUUN JJIA KJ'IaCCI/I(i)I/IKaHI/II/I XUMHNYECKHX BEUICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHABJIMBATh IPUYMHHO-CJIICACTBCHHBIC CBA3U
MCKIY 00beKTaMH HU3Yy4YCHUS, CTPOUTDH JIOTUYCCKUEC PACCYKICHUA (I/IH}IYKTI/IBHI)IC, JACAYKTHUBHEIC, 110 aHa.]'IOFI/II/I), J€J1aTh BBIBO/JbI U 3aKJIFOUYCHU A,

yMEHHE MPUMEHSATH B Mpoliecce MO3HaHUs MOHATUS (IIpeIMEeTHbIE U METallpeIMETHBIE), CUMBOJIMUYECKUE (3HAKOBBIE) MOJIENH, UCTIOJIb3YEMbIE B
XUMHH, TPe0OPa30BbIBATh HIMPOKO MIPUMEHSIEMbIE B XUMUU MO/IENIbHBIE MPEACTAaBICHUS — XUMUYECKHI 3HaK (CUMBOJI 3JIEeMEHTa), XUMU4eckas popmMyia
U ypaBHEHHE XMMHUYECKOW peakIuu — IpU PElIeHUH YyueOHO-TI03HABATEIbHBIX 3a/ad, ¢ y4ETOM STHX MOJEIbHBIX IMPEACTABICHUI BBIABIATH U
XapaKTepH30BaTh CYIIECTBEHHBIC IPU3HAKU U3Y4aeMbIX O0BEKTOB — XUMUYECKHX BEIIECTB U XUMHUUECKUX PEAKIUH, BBISBIISATH O0LIME 3aKOHOMEPHOCTH,
MIPUYMHHO-CIIEJICTBEHHBIE CBSI3U U MPOTUBOPEUNS B U3y4aEMbIX MPOIECCAX U SIBICHUSX.

Ba3oBble ucciienoBarebCcKHe 1eiCTBUA

YMCHHEC UCIIOJIb30BATDH IMOCTABJICHHBIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA ITO3HAHUA, 4 TAKIKC B KAYECTBC OCHOBLI JUIA (bOpMI/IPOBaHI/IH T'HIIOTE3bI
110 IIPOBEPKE ITPAaBHUJIIbBHOCTH BbICKA3bIBACMbIX CY)KﬂeHHﬁ;

HpI/IO6p€TeHI/IC OIIbITA II0 IJIAHWPOBAHUIO, OPraHU3alMd U MPOBCACHUIO YUCHUYCCKUX DKCIICPUMCHTOB, YMCHUC Ha6J'IIOI[aTB 3a XO0J0M IIporlecca,
CaMOCTOATCIIbHO MPOTHO3UPOBATL €0 PE3YyJIbTar, (bOpMy.]'II/IPOBaTB O606H.I€HI/I${ " BBIBOIBI IO pE3yJIbTaTaM HpOBe,I[éHHOFO OIIbITa, MCCICAOBAHMA,

COCTaBJIATh OTYET O HpOI[eJ'IaHHOI\/’I pa60Te.

Padora ¢ undopmanueii:



YMEHHE BBIOMpaTh, aHAJTM3UPOBATH U HMHTEPIPETUPOBATH MH(MOPMAIMIO PA3TUYHBIX BUJOB M (OPM TPEACTABICHUS, MOJYyIaeMyI0 U3 Pa3HbIX
WCTOYHHUKOB (HAYYHO-TIOMYJISIpHAsS JIUTEpaTypa XMMHUYECKOTO COJAEp)KaHUs, CIpaBOYHBIE MOCOOWs, pecypchl MHTEepHETa), KPUTUYECKH OIECHHBATH
MPOTHBOPEUUBYIO U HETOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE TPUMEHSATh Pa3IMYHBIC METOJBI M 3alpOChl MPU MOHMCKE M O0TOOpe MHPOPMAIUM M COOTBETCTBYIOIIMX TAHHBIX, HEOOXOJIMMBIX JUIS
BBITIOJTHEHUSI Y4E€OHBIX M TIO3HABATENIBHBIX 3aJlad OMPEAENEHHOTO THIIA, TPUOOPETEHHE OmbiTa B OOJACTH HCIOIB30BaHUS HHGOPMAITMOHHO -
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBIAJCHHE KYJbTYPOM AaKTUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX MOUCKOBBIX CHCTEM, CaMOCTOSITEJIBHO BHIOMPATH
ONTUMATBHYIO (POpMY MpeacTaBieHrs HHPOPMAIIUK U WLTIOCTPUPOBATH PelllaeMble 3a]]a4l HECIOKHBIMH CXEMaMU, JuarpaMMaMu, IpyrumMu GopMamMu
rpaguKyd U UX KOMOUHAIUSIMU,

YMEHHE HUCII0NIb30BaTh U aHAIM3UPOBATh B Ipoliecce y4eOHON U HCCleA0BaTeIbCKOM e TeIbHOCTH HH(POPMALIMIO O BIUSHUM TPOMBIIILIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA U TPAHCIIOPTa HA COCTOSIHUE OKPY)KAIOIeH MPUPOIHOM Cpebl.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbI€e 1eiCTBUA:

YMEHHs 3aJlaBaTh BOMPOCHI (B XOJA€ auanora M (Wjiu) AMCKYCCHH) IO CYLIECTBY OOCYXJaeMOH TeMbl, (OPMYIHPOBATH CBOU MPEIIOKECHHS
OTHOCHUTEJILHO BBITIOJIHEHUS IPEIOKEHHON 3a1auu;

YMEHUSI TIPEACTABIATh TOJIYYCHHBIE PE3YJIbTAaThl MO3HABATEIBHOMN JEATEIBHOCTH B YCTHBIX W THCHMEHHBIX TEKCTaX; JeaTh MPE3CHTAIHIO
PE3yIbTATOB BHITIOJHEHUS XUMUYECKOTO SKCIIEPUMEHTA (J1Ta00PaTOPHOTO OTIBITA, JIAO0PATOPHOH pabOThI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO
MPOEKTA);

YMCHHUA y‘Ie6HOFO COTpyAHHUICCTBA CO CBCPCTHUKAMH B COBMECTHOM IT03HABATEIILHON M HUCCIEI0BATENbCKON NeITEeILHOCTH Ipu pPCUICHUU

BO3HHKAIOIMIHUX Hp06J'IeM Ha OCHOBC yqéTa O6I_I_II/IX HHTCPCCOB M COIIAaCOBAHUA MO3UIUMN (O6CY)KI[CHI/IH, oOMeH MHCHUSIMU, «MO3I'OBbIC HITYPMEI»,
KOOpAuHaIusA COBMCCTHBIX HeﬁCTBHﬁ, OIIPCACIICHUC KPUTCPHUECB 110 OLICHKEC Ka4CCTBa BBITTOJIHCHHOM pa6OTLI n szyrHe).

PeryisitTuBHbIe YHMBepCaJIbHbIe YUeOHbIe NelicTBUS:



YMEHHE CaMOCTOSITEIbHO OIpPEAesaTh LENH JAEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATH, KOHTPOJUPOBATH M IPU HEOOXOJUMOCTU
KOPPEKTHPOBATH CBOIO JIESTEIHHOCTh, BHIOMPATh Hanbosee 3(h(eKTUBHBIE CIIOCOOBI pelIeHus] yd4eOHbIX W MMO3HABATEIbHBIX 3314, CAMOCTOSTEIBHO
COCTaBJISATh WM KOPPEKTUPOBATH IPEUIOKEHHBIN aJITOPUTM JAECUCTBUN MTPHU BBINOJIHEHNUH 33aJJaHUI C YIETOM IOJIy4YEHUS! HOBBIX 3HAHUN 00 M3ydaeMbIX
00BEKTaxX — BEIIECTBAX U PEAKLHUAX, OIICHUBATh COOTBETCTBUE TOIYYCHHOTO Pe3yJbTaTa 3asBJICHHON LIEIH, YMEHHE UCIIOIb30BATh U aHATM3UPOBATH
KOHTEKCTBI, IIPeUIaracMble B YCIOBUH 3a1aHUM.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe npeaMeTHBIX pe3yabTaTOB MO0 OCBOCHHIO 0053aTEILHOTO COJIEPKAHUs, YCTAHOBJIEHHOTO JIaHHOH (efiepanbHON paboyeil mporpaMmon,
BBIJISJISIIOT: OCBOCHHBIC 00YJAIONMMHUCS HaydHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUM, CTICM(PUICCKUE TSI TPEAMETHOM 00J1aCTH «XUMHSD, BUIBI
ACATCIIBHOCTH 11O MOJTYUCHUIO HOBOT'O 3HAHUS, €0 MHTCPIPCTALIUH, npe06pasoBaHmo W MPUMCECHCHUIO B Pa3JIMYHBIX yqe6Hr,1x M HOBLBIX CUTyallUsX.

K koHiy o6y4yenus B 8 kiacce nmpeIMeTHbIE Pe3y/IbTaThl HAa 0a30BOM YPOBHE JOJKHBI OTpaXKaTh CHOPMUPOBAHHOCTH Y O0yJAIOIINXCS YMEHU:

PacKpbIBaTh CMBICII OCHOBHBIX XHMMYECKUX TOHSTHH: aToM, MOJIEKyJa, XUMUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOIHAs W HEOJHOPOAHAS), BaJICHTHOCTh, OTHOCHTEIbHAS aTOMHAs M MOJIEKYJISpHas Macca, KOJHMYECTBO BEIeCTBa, MOJIb, MOJIApHAs Macca,
MaccoBasi J10JI1 XMMHYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBIN 00BEM, OKCHUJ, KUCIIOTA, OCHOBAHUE, COJIb, AJIEKTPOOTPULIATEILHOCTh, CTEIICHb
OKHUCJICHUS, XUMHYECKas peaklus, KiIacCu(uKalus peaklMii: peakllui COCIUHEHUs, PeaklUy pa3ioKeHUs, peakliy 3aMelleHus, peakiuu oOMeHa,
9K30- U SHAOTEPMHUUYECKUE PEAKIUU, TETIIOBOU 3(hPeKT peakuuu, siIpo aroma, SIEKTPOHHBIN CII0M aToMa, aTOMHAasi OpOUTAallb, pailyC aTOMa, XMMHY ecKast
CBSI3b, MOJISIPHAS U HETIOJISIPHAS! KOBAJICHTHAS CBSI3b, MIOHHAS CBSI3b, NOH, KATHOH, aHWOH, PACTBOP, MACCOBAsI 10JIsI BelleCcTBa (IIPOLEHTHAS KOHIICHTPALIHS] )
B PacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUN U MPUMEHSAThH 3TU MOHITUS MTPH ONMUCAHUU BELIECTB U UX MPEBPAILCHUN;
MCII0JIb30BAaTh XUMHUUYECKYIO CUMBOJIUKY JUIsl COCTaBJICHHs (JOPMYIT BEIIECTB M YPAaBHEHUN XUMUYECKUX PEAKIU;

OTIPEIEIIATh BaJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTENICHb OKHCIICHUS DIEMEHTOB B OMHAPHBIX COSAMHEHUSX, IPUHAIICK HOCTh
BEIIECTB K ONpeAeIEHHOMY KIIACCy COEAMHEHUN 1o (popMyrnaM, BUI XUMUYECKOU CBSI3U (KOBaJIEHTHAsI U MIOHHAs1) B HEOPTaHUYECKUX COCTMHEHUSX;
packpbiBath cMbica [lepuoanueckoro 3akona /. . MenneneeBa: 1eMOHCTpUPOBATh MOHUMAHUE MEPUOJNUECKOIN 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX
AJIEMEHTOB OT MX MoJjokeHust B Ilepumonnueckoil cucreme, 3aKOHOB COXPAHEHHs MAacChl BEIIECTB, NOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYIISIPHOTO
YU€HHsI, 3aKOHAa ABOTapo;



OTIHMCBIBATH U XapaKTepU30BaTh TAOINYHYIO (hopMy [leproarueckoil cHCTEMBbl XUMHUYECKHIX AJIEMEHTOB: pa3inyarh MOHATHS «TaBHas moArpymmna (A-
rpynma)y u «mobounas noarpynma (b-rpynma)», Mamble W OOJIbIIME TEPUOJBI, COOTHOCHUTH OO003HAYEHUS, KOTOPBIE HMEIOTCS B Talimie
«Ilepronuueckast cuctema xumMuueckux eMenToB . . MenzaeneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX JIEMEHTOB
(cocTaB u 3apan sapa, o0lIee YUCIIO IEKTPOHOB U PACHIPEACIICHHE UX 10 JIEKTPOHHBIM CIIOSIM);

KJIacCu(UIIMPOBATH XUMHUECKHUE 2JIEMEHTBI, HEOPraHUIECKHE BEIIECTBA, XUMUYECKUE PEAKINH (TI0 YHCITy U COCTAaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB,
0 TeMI0BOMY 3 deKTy);

XapaKkTepu30BaTh (OMUCHIBaTh) OOLIME XMMUYECKHE CBOMCTBA BELIECTB Pa3lIMYHBIX KJIACCOB, MOATBEPKIasl ONHMCAHUE IMPUMEpaMH MOJEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOT'O COCTaBa, BO3MOXHOCTHU NMPOTEKAHUSI XUMUUECKUX IIPEBPAILICHUN B pa3IMUHBIX
YCIIOBUSX;

BBIYHCIISATE OTHOCUTENBHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MaccChl BELIECTB, MAcCOBYIO JIOJII0 XMMHUYECKOIO 3JeMeHTa Mo (opMysie COeAUHEHUS,
MaccOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOIUTH PACUETHI IO YPaBHEHUIO XUMUYECKOM peaklnu;

MIPUMEHSITh OCHOBHBIE ONEpAlUU MBICIUTEILHOW NESTEIbHOCTH — aHajiM3 U CHHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3alllio, KiacCcu(UKaInIo,
BBISIBJIEHHE TIPUYUHHO-CIIE/ICTBEHHBIX CBSI3€H — /Ul U3y4eHUS! CBOWCTB BEILIECTB U XUMUYECKUX PEAKIIU, €CTeCTBEHHO-HAYYHbIE METO/Ibl TO3HAHUS —
HaOITIoIeHNe, U3MEpEHHe, MOJICTIMPOBAHHE, SKCIIEPUMEHT (peabHBIN U MBICIICHHBIN);

ClIeZIoBaTh IpaBHJIaM I0JIb30BAaHMsI XMMUYECKOM IMOCYH0H M J1abopaTOpHbIM OOOpYAOBAaHMEM, a TaKXkKe IpaBUiaM OOpalleHHs C BEUIECTBAMU B
COOTBETCTBUU C MHCTPYKLUSAMHU 110 BBINOJIHEHHIO JJa00PAaTOPHBIX XUMUYECKHUX OIIBITOB 10 MOJYYEHUIO U COOMPaHHIO ra3000pa3HbIX BEIECTB (BOJOPOAA
U KHUCIJIOpOJIa), IPUTOTOBICHUIO PACTBOPOB C OINpPENEIEHHON MAacCOBOM /10JIell pacTBOPEHHOIO BEILECTBA, IUIAHUPOBATh U MPOBOAUTH XUMHUYECKUE
9KCIIEPUMEHTHI 110 PaclO3HABAaHUIO PACTBOPOB LIEIOYEH U KUCIOT C HOMOILBIO MHAMKATOPOB (JIakMyc, (eHoN(TanenH, METUIOPAHX U IpYTHE).

K KOHIY O6y’~ICHI/I5{ B 9 KJ1acce IMPEAMCTHBIC PC3YIIbTAThI HAa 0a30BOM YPOBHEC NOJIZKHBI OTPAKATH C(bOpMHpOBaHHOCTB y 06yqafomnxc51 YMGHPII;'I:

PAaCKpPbIBATb CMBICII OCHOBHBIX XUMHWYCCKHX MOHSATUM: XUMHUUYECKUH 9JICMCHT, aTOM, MOJICKYJla, MOH, KATHUOH, aHUOH, IMPOCTOC BCHICCTBO, CJIOKHOC
BCIICCTBO, BAJICHTHOCTD, SJICKTPOOTPHULATCIBHOCTD, CTCIICHb OKUCJICHUS, XUMHWYCCKas pCaKuusd, XUMUYCCKaA CBA3b, TEIJIOBOM 3(1)(1)6KT pCaKuuu, MOJIb,
MOJ'IHpHHﬁ O6’béM, PacTBOP, SJICKTPOJUTELI, HCIJICKTPOJIUTBI, SJICKTPOJIUTUICCKAS JUCCOLNUALUA, pCaKINH HOHHOI'O 06M€Ha, KaTaJin3aTop, XUMHUYCCKOC
PpaBHOBECHC, 06paTI/IMBIe )41 H606paTI/IMBIe peaKkiuu, OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIC PCAKIHUHU, OKUCIUTCIIb, BOCCTAHOBHUTCIIb, OKHCJICHHUC U
BOCCTAHOBJICHHC, aJIJIOTPOIIN, aM(I)OTepHOCTB, XUMHNYCCKas CBA3b (KOBaJ'IeHTHa}I, HOHHAas, MeTaJ'IJ'II/ILIeCKaH), KpuCTaJllIn4CCKas peméTKa, KOppo3usia
MCTAJUIOB, CILJIaBbl, CKOPOCTb XUMHYECKOMN pCaKknuu, nmpeaACJIbHO JOIMYCTUMAasA KOHIICHTPpAA HI[K BCIICCTBA,

HIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHUH U MMPUMCHSTDH 3TU IMOHATHSA ITPU OIMMCAHHUUN BCIICCTB U UX npeBpameHI/nTI;
HCIIOJIb30BATb XUMHUYCCKYKO CUMBOJIUKY JJId COCTABJICHUSA q)OpMyJ'I BCIICCTB U ypaBHCHI/Iﬁ XUMHUYCCKUX peaKHHﬁ;



OTIPENIETATh BaJIEHTHOCTh M CTENEHb OKHUCICHUS XHUMHUYECKHUX DJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K
oTpeeIEHHOMY KJIACCY COSIMHEHUH 10 (hopMysiaM, BUI XUMHUYECKOH CBsI3U (KOBAJICHTHASI, HOHHAS, METANTNYECKAs) B HEOPTAHUYECKUX COCTUHEHUSX,
3apsi]] MOHA M0 XUMHYECKOW (opmyre, XapakKTep Cpelbl B BOJHBIX PAcTBOpaX HEOPraHWYECKHX COCIUHEHHWH, THIT KPUCTALTUYCCKOW PEIIETKH
KOHKPETHOTO BEIIECTBA;

packpbeiBath cMbica [leproaumdeckoro 3akona J[. M. MenneneeBa u JeMOHCTPUPOBATh €r0 MOHUMAHKE: OMKCHIBATH U XapaKTePU30BaTh TAOIMYHYIO
dbopmy Ilepuonnyeckoit CUCTEMbl XUMHUYECKHX SJIEMEHTOB: pa3jiMyuaTh MOHSITHS «rJaBHas moarpynmna (A-rpynma)» u «moOouHas moarpymma (b-
TpyIIma)», Majble U OOJIBIINE TIEPHO/IBI, COOTHOCUTH 0003HAUEHHUS, KOTOPbhIE UMEIOTCS B TMIEPUOJUYECKON TaOIHIlE, C YUCIOBBIMU XapaKTePUCTUKAMU
CTPOEHHS aTOMOB XUMUYECKUX IJIEMEHTOB (COCTaB U 3aps]l Apa, 00IIee YUCIIO0 SJEKTPOHOB M PACTIPEACIICHUE UX IO DJIEKTPOHHBIM CJIOSIM), O OBSICHATH
001111e 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB M MUX COCMHEHUN B Mpeesiax MajbIX MEPUOJIOB U TIIABHBIX MOATPYII ¢ YIETOM CTPOCHHS
WX aTOMOB;

KJIacCU(PHUITUPOBATH XUMHUYECKUE DJIEMEHTHI, HEOPTaHUYECKHE BEMIECTBA, XUMUYECKHE PEAKIINH (110 YMCITY U COCTABY YYaCTBYIOIINX B PEAKIIUH BEIIECTB,
o TETI0BOMY 3P KTy, IO H3MEHEHHUIO CTENEHEH OKUCICHUSI XUMUYECKUX DJIEMEHTOB);

XapaKTepHu30BaTh (OMUCHIBATH) OOMIUE U CHeIU(DUIECKUE XUMHUYECKHE CBOMCTBA MPOCTHIX M CIOKHBIX BEIIECTB, TIOATBEPXKAasl ONMMMCAHUE TIPUMEpPaMU
MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHI;

COCTaBIISATh YPaBHEHUS AIEKTPOJIUTUUECKON JUCCOIUAIIUN KUCIIOT, IEI04Yel U coJiel, TIOJTHbIE U COKpalIEHHbIE YPaBHEHHs peaKIMii HOHHOTO 0OMEHa,
YpaBHEHHUS peaKkiuil, MOATBEPKAAIOIINX CYIIIECTBOBAHNE T€HETUYECKOM CBS3U MEXKYy BEIIECTBAMH Pa3IMUHbIX KJIACCOB;

PacKpbIBaTh CYITHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI OCPEACTBOM COCTABJICHHUS SJIEKTPOHHOTO OanaHca ATUX PeaKItii;
MIPOrHO3UPOBAThH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3SMOXKHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALLIEHUN B Pa3INYHbIX YCIOBUSX;
BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO UM MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJI0 XHMHUYECKOTO 3JIeMEHTa Mo (opmylie COeIUHEHHS,
MaccCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOIUTH PACUETHI IO YPaBHEHUIO XUMUYECKOM peaklnu;

coOiroAaTh MpaBWiia MOJb30BAaHHUS XMMHUYECKOW IMOCYAOW W JabOpaToOpHBIM 000pYAOBaHHMEM, a TakXKe IpaBwia oOpamieHHs C BElIeCTBaMU B
COOTBETCTBUU C MHCTPYKIUSMU 1O BBIMOJIHEHUIO TA00OPATOPHBIX XUMHUUYECKUX OMBITOB O MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa
U YTIJIEKUCIIOTO Ta3a);

MIPOBOJHUTH PEaKLUH, MOATBEPKIAIOIINE KAaueCTBEHHBIM COCTAB Pa3MYHBIX BEILIECTB: PACIIO3HABAThH OIMBITHBIM MYTEM XJIOpPUI-, OpOMHI-, HOIHUI-,
kapOoHart-, hocdat-, cuIMKat-, cynbdar-, TMIPOKCUA-UOHBI, KATUOHBI AMMOHUS U MOHBI U3YYEHHBIX METAIJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpax
HEOPraHMYECKUX BEIECTB;

MIPUMEHSITH OCHOBHBIE OTIE€pAIK MBICIIUTEIBHON AeATEeIbHOCTH — aHAIIU3 U CUHTE3, CpaBHEHUE, 0000I1IeHre, CUCTEMAaTU3alIuIO, BBISIBJICHHE TPUYUHHO-
CJIEJICTBEHHBIX CBA3EH — 11 M3y4eHHsI CBOMCTB BEIIECTB U XUMHUECKUX PEaKI[Nii, ECTECTBEHHO-HayYHbIE METOIbI IO3HAHUS — HA0II0/IEHUE, U3MEPEHHE,
MOJENUPOBAHUE, SKCTIEPUMEHT (PEaIbHBIN U MBICIICHHBIN).



TEMATUYECKOE IINTAHUPOBAHHUE

8 KVIACC
Ne HanmenoBanue pasnesnoB U TeEM IpOrpamMMbl KosmmuecTBo yacos OnexrpoHHbie (TU(PPOBHIE)
n/n Bcero Konutponeabie — Ilpaktudeckue 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThl
Paspen 1. IlepBoHayanbHbIe XUMHYECKHE IIOHATHS
1.1 Xwumus — BaxkHas 00JacTb €CTECTBO3HAHUS U MPAKTUUYECKON 5) 2 bubnuoreka [JOK
NEATeILHOCTH YeIOBeKa https://m.edsoo.ru/7f41837c
1.2 BemniecTBa 1 XUMHUYECKUE PEAKITHH 15 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Paspen 2. Baxneiiume npeacTaBuTe/ M HEOPraHMYECKUX BELECTB
2.1 Bosayx. Kucnopon. [Tonsitie 06 okcuaax 6 bu6moreka [IOK
https://m.edsoo.ru/7f41837c
2.2 Bopopon.lloHsaTre 0 KUCIOTaX U COJAX 8 1 bu6moreka [IOK
https://m.edsoo.ru/7f41837c
2.3 Bopga. PactBopsl. [loHsTHE 060 OCHOBaHHSIX 5 1 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
2.4 OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COCTUHCHHI 11 1 1 bu6mmoreka [IOK

https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoaguyeckasi cucrema xumuueckux 3j1eMenToB /. U. MengesneeBa. CTpoeHue aToMOB. XUMHYECKASl CBS3b.
OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

3.1 Tlepuomuueckuii 3akoH u [lepuoaudeckas cuctema 7 bu6mmoreka [JOK
xuMmuueckux 3aemeHToB [1. . Menaeneesa. CtpoeHue aroma https://m.edsoo.ru/7f41837c
3.2 Xummndeckas cBiI3b. OKHCIUTEIHHO-BOCCTAHOBHTEIIBHBIC 8 1 bu6mmoreka [JOK
peakuun https://m.edsoo.ru/7f41837c
Hroro no paszneny 15 bubnuorexa [IOK

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


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

Ne HanmenoBanue pasaesnoB 1 TeEM IpOrpamMMbl
n/m

PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
9 KJIACC

Ne HanmenoBanue pa3aennoB U TeEM IpOrpamMMsl
n/m

Paspnen 1. BemecTBo M XuMH4YecKHe peaKIUH

1.1 TloBropeHnue u yriyOiieHne 3HaHUN OCHOBHBIX Pa3/IeOB
Kypca 8 Kiacca

1.2 OcHOBHBIC 3aKOHOMEPHOCTH XUMUUYECKUX PEAKITUI

1.3 DnexrposmTHuecKas AUCcOnUaNMsl. XUMHUYECCKUE PEaKIUU B
pacTBopax

Hroro no pazgeny
Paznen 2. HeMeTa/JILI M X COeAMHEHHUS

2.1 OO0mas xapakTepuCTHKa XUMUYECKUX eMeHTOB VIIA-
rpymmsl. ['anoreHs

2.2 OOmiast xapaKTepUCTHKa XUMUYECKUX 1eMEeHTOB VIA-
rpynmnbl. Cepa u €€ coeTMHeHHS

2.3 OOmiast XxapaKTepUCTHKA XUMUYECKUX 3JIEMEHTOB V A-
rpynmbl. A30T, Gpochop U UX coeTUHEHHS

2.4 OOmas xapakTepUCTHKa XMMUYECKHX 3JIeMeHTOB [VA-
IpyIbl. YTaepoa U KpeMHUH U UX COeTMHEHUS

Hroro no pasaeny
Pa3gen 3. Merajlibl 1 UX COCTUHEHU S

Bcero KoHTpoibHbIE

3

68

Bcero

25

KomnnuectBo yacos

paboThl

IIpakTrueckue
paboThl

KonnuectBo yacos

KoHTposibHBIE
paboTsl

IIpakTrnueckue
paboThI

OnextponHbie (TU(PPOBHIE)
00pa3oBaTeNbHbBIE PECYPCHI

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c

OnekTpoHHbIe (IU(POBbHIE)
00pa3oBaTeNbHbIE PECYPCHI

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636


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

Ne HanmenoBanue pasaesnos 1 TeEM IpOrpamMMbl
n/m

3.1 OO0mme cBOMCTBA METAIIOB
3.2 Baxwuelimue MeTauibl U UX COEIUHEHUS

Hroro no pazneny
Paznea 4. Xumus v oOKpy:Kaomas cpeaa
4.1 BemecTtBa 1 MaTepuaibl B )KU3HU YeIOBEKa

Hroro no pazneny
Pe3epBHOE BpeMmst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

IHOYPOYHOE IINTAHUPOBAHMUE
8 KVIACC

No Tema ypoka
n/m

1 TIIpeamer xumuu. Posb XuMuM B )KM3HU YesloBeKa. Tena u
BEIIlECTBA

2 ITonsaTue o MeTogax MO3HAHUS B XUMUH

3 IIpaxtuueckas padora Ne 1 «IIpaBuia paGoTel B 1abopatopuu
U puéMbl 0OpalieHus ¢ 1abopaTOpHBIM 000PYIOBAHUEM)

4 Yucreie BemecTBa 1 cMecu. CrocoObl pa3ieneHus cMeceit

Bcero KontponbHble
paboThl

4

16

20

68

Bcero KonTtposabHbie

1

KonnuectBo yacos

[IpakTnueckue
paboTsl

KommyecTBo yacos

paboThI

padoThI

OnexrponHbie (TU(PPOBHIE)
00pa3oBaTeNbHbBIE PECYPCHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6morteka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bubmmoreka [IOK
https://m.edsoo.ru/7f41a636

Hara DneKTpOHHBIC UPPOBHIC

IpakTuueckue W3YICHHS 00pazoBaTelbHbIE PECYPCBI

bubnuoreka [JOK
https://m.edsoo.ru/ff0d210c

bubnuoreka [JOK
https://m.edsoo.ru/ff0d227e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d26ca


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca

Ne
/o

10

11

12

13

14

15

16

17

Tema ypoxka

[TpakTaeckas padorta Ne 2 «Pa3nmenenne cMmeceli (Ha mpumepe
OUYHCTKH MOBAapEHHOM COJIN)» (C UCTIOTIB30BAHUEM
obopynoBanus «Touka poctay)

ATOMBI U MOJIEKYJIbI

XUMHUYECKHUE JIEMEHTHI. 3HAKU (CHMBOJIBI) XUMHUECKHUX
AJIEMEHTOB

[IpocThlie U coKHBIE BENIECTBA

ATOMHO-MOJIEKYJISIPHOE YUECHHUE

3aKOH MOCTOSIHCTBA COCTAaBA BEIIECTB. XUMHUUECKasi opmyia.

BasieHTHOCTS aTOMOB XUMHYECKHX JJIEMEHTOB
OtHocuTenbHasg atoMHas Macca. OTHOCUTEILHAS

MOJIEKYJIIpHas Macca

MaccoBas 10JisI XHMHYECKOT'0 2JIEMEHTA B COEIUHEHNH
KonnuectBo BemectBa. Mosib. Mouisipaas Macca
dusrYecKrue 1 XUMUYECKHE SIBJICHUS. XUMUYECKasl PEaKIIHs
[Ipu3Haky U yCIOBHS MPOTEKAHUSI XUMUYECKUX PEaKIIUii

3aKoH COXpaHCHU MACCHI BCUICCTB. XHUMHUYECKHUE YpaBHCHUA

Brrunciaenus KOJIMYCCTBA, MACCHI BCUICCTBA 110 YPABHCHUAM
XUMHWYCCKUX peaKuHﬁ

1

Bcero KontponbHble

paboThl

KonnuecTBo yacoB
Ipaktuyeckue H3YICHUA

paboTsl

DneKTpoHHbIE TU(POBBIC

00pa3oBaTeNbHBIE PECYPCHI

bubmmoreka [{OK
https://m.edsoo.ru/ff0d28c8

bubmmoreka [{OK
https://m.edsoo.ru/ff0d2a6c¢
bu6moreka [IOK
https://m.edsoo.ru/ff0d2be8
bu6moreka [IOK
https://m.edsoo.ru/ff0d2a6c¢

bu6mmoreka [IOK
https://m.edsoo.ru/ffod2d50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5230

bubmuoreka [JOK
https://m.edsoo.ru/ff0d37fa

bubmuoreka [JOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708


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
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

Ne
/o

18

19

20

21

22

23

24

25

26

27

28

29

30

Tema ypoxka

Knaccugukanus XaMHIecKX peakuuii (CoeTnHEHNS,
pa3oKeHus, 3aMelleHns, 0OMeHa)

M. B. JlomoHOCOB — yuéHbIi-3HITUKIOTIEAUCT. O000IIIeHNE U
CHUCTEeMaTH3alns 3HAHUI

Kontponbnas padota Nel o teme «BemecTBa 1 XuMu4ueckue
peaxkum»

Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kucnopon —
3JIEMEHT U IpocToe BemiecTBo. O30H

duznyeckne U XMMHUYECKHUE CBOMCTBA KUCIOPoa (peakiuu
okucnenus, ropenue). [lonstue 06 okcuaax

Crioco0pI oTy4eHus1 KUCIIOPoia B JabopaTopuu 1
MPOMBIIUIEHHOCTH. [IpuMeHeHne Kucmopoaa

TennoBoii 3 (PeKT XUMHUIECKOW peaKIiu, OHITHE O
TEPMOXUMHUYECKOM YPaBHEHHH, IK30- U JHJOTEPMUIECKUX
peaKmmsax

TormmBo (HedTh, yroiabs U MeTaH). 3arps3HeHUE BO3IyXa,
CTOCOOBI €ro MpeI0TBpaIIeHUs

[Tpaktrueckas padota Ne 3 o teme «Ilonydyenue u cobupanue
KHCTIOPO/1a, U3YYEHUE er0 CBOMCTBY»

Bonopon — anemenT u npoctoe BemiecTBo. HaxoxaeHue B
pupoie

duznyeckue U XMMUYECKHUe CBOMCTBA Boopoaa. [IpuMenenue
BOJOpOJIa

IloHsATHE O KHCIIOTaX U COJISIX

Crnioco0bI mosryyeHHs BOAOPOAa B 1abopaTopuu

1

Bcero KontponbHble

paboThl

KonnuecTBo yacoB
Ipaktuyeckue H3YICHUA

paboTsl

DneKTpoHHbIE TU(POBBIC

00pa3oBaTeNbHBIE PECYPCHI

bubmmoreka [{OK
https://m.edsoo.ru/ff0d3f34

bubmmoreka [{OK
https://m.edsoo.ru/ff0d40c4
bubmmoreka [IOK
https://m.edsoo.ru/ff0d4290
bu6moreka [IOK
https://m.edsoo.ru/ff0d448e
bu6moreka [IOK
https://m.edsoo.ru/ff0d4614
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4ae2

bubmuoreka [JOK
https://m.edsoo.ru/ffod4dd0

bubmuoreka [JOK
https://m.edsoo.ru/ffod4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d50d2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0


https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE TU(POBBIC

n/m Beero Kontponshsie Ilpakrndeckue H3YUCHHS 00pa3oBaTeNbHBIE PECYPCHI
paboThl paboThl
31 IIpaxTtuueckas padota Ne 4 mo teme «Ilomydyenue u cobupanne 1 1 bubnuorexa [JOK

32

33

34

35

36

37

38

39

40

41

42

BOJIOPO/IA, M3YUCHHE €T0 CBONCTBY» (C HCIOIb30BaHUEM
obopynoBanus «Touka poctay)

Monsipabiit 00bE€M ra3oB. 3akoH ABOTaApO

Brruucienus o0b€Ma, KOJIHYSCTBA BEIECTBA ra3a o €ro
M3BECTHOMY KOJIMYECTBY BEIIECTBA WU 00BEMY

Brruncnenust 00EMOB ra3oB 10 yPaBHEHHIO PEAKIIUHA HA
OCHOBE 3aKOHA 00OBEMHBIX OTHOIIIEHUI Ta30B

dusnyeckre U XUMHUYECKHE CBOMCTBA BOIbI
CocraB ocHoBanuii. [TonsiTue 06 HHIUKATOpaX

Boz[a KaK paCTBOPUTCIIb. HaCI)IHICHHBIC N HCHACBIIICHHBIC
PaCTBOPEI. Maccosas J0JIs1 BEIECTBA B paCTBOPE

[Ipaktrueckas padota Ne 5 o reme «IIpuroroBneHue
PacTBOPOB C ONpeeIEHHON MaccoBOil 1oiel pacTBOPEHHOTO
BeleCTBa» (C Hcmoab30BaHueM 0060opyaoBanus «Touka pocta»

Kontponbras padorta Ne2 o reme «Kucmopos. Bogopo.
Bopa»

OKCI/II[LIZ COCTaB, KJIaCCI/I(i)I/IKaI_II/IH, HOMCHKIJIaTypa

[Tonyuenue u XuMHU4YECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCUIIOB

OcHoBaHUs: COCTaB, KJIaCCI/I(I)I/IKaLII/I}I, HOMCHKIJIAaTypa

https://m.edsoo.ru/ff0d4f42

bubmmoreka [{OK
https://m.edsoo.ru/ff0d542e
bu6moreka [IOK
https://m.edsoo.ru/ff0d55a0
bu6moreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [IOK
https://m.edsoo.ru/ffod5b40

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5eba

bubnuoreka [JOK
https://m.edsoo.ru/ff0d6342

bubnuoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca


https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

Ne
/o

43

44

45

46

47

48

49

50

51

52

53

54

Tema ypoxka

[Tosydyenune u XMMHUYECKUE CBOMCTBA OCHOBAHUI
Kucnotsr: cocras, knaccudukaims, HOMEHKIATypa
[TosydeHne u XMMHUYECKUE CBOMCTBA KUCTOT

Conu (cpemnue): HOMEHKIATypa, CoCOObI TIOJTydeHHUS,
XUMHUUYECKUE CBOMCTBA

[TpakTruueckast pabota Ne 6. Permenue sxcriepuMeHTaIbHBIX
3ana4 1o Teme «OCHOBHBIE KJIaCChl HEOPraHUYECKHX
COeTMHEHUI (C UCTOoJIb30BaHUEeM 000pynoBaHus «Touka
pocTa»

['eneTnveckas CBsI3b MEXKIY KJIaCCaMH HEOPTaHUIECKUX
COEUHEHUN

O0001IeHre U cucTeMaTU3alus 3HAHUN

Kontponbras padoTta Ne3 o reme "OCHOBHBIE KIacChl
HEOpPraHWYECKUX COCTUHEHUN"

HCpBLIe IIOIIBITKH KJ'IaCCI/I(bI/IKaHI/II/I XHUMHNYCCKHX JICMCHTOB.

ITonsarue o rpymmnax CXO0IHbIX 2JICMCHTOB

[Tepuonuueckuii 3akoH u [lepuoandeckas cucrema
XHUMHYECKUX 351eMeHTOB /1. 1. MenaeneeBa

Ileproapl, rpymnmsl, TOATPYIIIBI

CTpOCHI/IC atoMoB. CocTaB aTOMHBIX A0€ep. H3otonsl

Bcero KontponbHble

1

KonnuectBo yacos

paboThl

Jara

Ipaktuyeckue H3YICHUA
paboTsl

DneKTpoHHbIE TU(POBBIC

00pa3oBaTeNbHBIE PECYPCHI

bubmmoreka [{OK
https://m.edsoo.ru/ff0d67ca

bubmmoreka [{OK
https://m.edsoo.ru/ff0dfee2
bubmmoreka [IOK
https://m.edsoo.ru/ff0dfee2
bu6moreka [IOK
https://m.edsoo.ru/00ad9474
bu6moreka [IOK
https://m.edsoo.ru/00ad9b7c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch?2

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ela

bubnuoreka [JOK
https://m.edsoo.ru/00ad9ffa

bubnuoreka [JOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [JOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [JOK
https://m.edsoo.ru/00ada342


https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE TU(POBBIC

n/m Bcero Kontposbhbie [Ipaktnueckue H3YICHHA 00pa30BaTeIbHBIC PECYPCHI
paboThl paboThl
55 CrtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 1 bubnuorexa [JOK
[Mepuoanyeckoii cucremsl J[. 1. Menaencea https://m.edsoo.ru/00ada6bc
56 XapakTepucTHKa XUMHUYICCKOTO 3JIEMEHTA IO €T0 TTOJI0KCHHIO 1 bubnuorexa [JOK
B [lepuonueckoii cucreme /1. 1. Menaeneena https://m.edsoo.ru/00ada824
57 3nauenwue [leproanueckoro 3aKoHa AJisi pa3BUTHS HAYKU U 1 bubnuoreka [JOK
npaktuku. J[. 1. MenneneeB — y4éHbIi, meaaror u https://m.edsoo.ru/00ada96e
IpaXKIaHUH
58 DJEKTPOOTPHUIIATEIIBHOCTh ATOMOB XMMHYECKHX 3JIEMEHTOB 1 bubmuorexa [JOK
https://m.edsoo.ru/00adaab8
59 HonHast XuMu4ecKkas CBSI3b 1 bu6mmoreka [IOK
https://m.edsoo.ru/00adac34
60 KoaneHTHas nosspHas XUMHYECKas CBS3b 1 bubmuorexa [JOK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HENOJApHAS XUMUYECKas CBSI3b 1 bubmuorexa [JOK
https://m.edsoo.ru/00adaab9
62 CreneHb OKHCICHUS 1 bu6mmoreka [JOK
https://m.edsoo.ru/00adae28
63 OKHUCIHTEIIBHO-BOCCTAHOBUTEIBHBIC PEAKITUU 1 bubnmuoreka [JOK
https://m.edsoo.ru/00adb076
64 OKUCIHTENIN U BOCCTAHOBUTEIN 1 bubmuoreka [JOK
https://m.edsoo.ru/00adb076
65 KontponbHas pabota Ne4 o reme «CTpoeHue aroma. 1 1 bubnnoreka [JOK
XUMHUYECKas CBSI3b) https://m.edsoo.ru/00adb486
66 Pe3epBHBIii ypok. O6001ICHNE U CUCTEMATU3alUs 3HAHU I 1 bubnuorexa [IOK
https://m.edsoo.ru/00adb33c
67 Pe3epBHbIii ypok. O6001IEHNE U CUCTEMATU3aIUs 3HAHUI 1 bubnuorexa [IOK

https://m.edsoo.ru/00ad9ch2


https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

No
/o

Tema ypoxka

68 PeseprHbIil ypok. O000IICHNE U CHCTEMAaTH3AIHS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
9 KJIACC

No
/1

Tema ypoka

1 Ilepumoamueckuii 3akoH. [lepuoanueckas cucrema
xuMmudecknx aneMmeHToB 1. . Meneneera

2  3aKOHOMEPHOCTH B UI3MEHECHHH CBOMCTB XUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPHUOOB

3  Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB
4 Bujbl XUMUYECKON CBSI3M U TUIIBI KPUCTAIIMUYECKUX PEIIETOK

5  KontpoasHas pabora Nel o teme «IloBTopenue u
yriayOieHne 3HaHU OCHOBHBIX pa3zesioB Kypca 8 Kiaccay

6 Kunaccudukanus XMUMUYECKUX pEaKUi O pa3IudHbIM
MpU3HAKaM

7 ITonsarue o CKOPOCTH XUMHWYECKOH pE€aKuuu. ITonsTHe o
T'OMOT'CHHBIX U I'€CTCPOTCHHBIX PCAKIUAX

8 ITonsaTrue 0 XUMHUUYECKOM PaBHOBCCHHU. CDaKTOpLI, BINAOIIHNEC
Ha CKOPOCTb XHMHUYECKOH pPCaKkiuun U MOJIOKECHUC
XUMHUYCCKOTO PABHOBCCUSA

9 OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIC pCaKkuuun

KonnuectBo yacos

Bcero KontponbHble
paboThl
1
68 4

KonnuectBo yacos

Bcero KoHTposbHbIE
paboThl

Jara
Ipaktuyeckue H3YICHUA
paboTsl
4
Jlara

IMpakTHueckne H3Y4CHUA
paboThI

DneKTpoHHbIE TU(POBBIC

00pa3oBaTeNbHBIE PECYPCHI

bubmmoreka [{OK
https://m.edsoo.ru/ff0d61c6

DneKTpOHHbIE IU(PPOBBIE

00pa3oBaTeNbHbIE PECYPCHI

bu6moreka [IOK
https://m.edsoo.ru/00adb59e

bu6mmoreka [IOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [JOK
https://m.edsoo.ru/00adbac6

bubmuoreka [JOK
https://m.edsoo.ru/00adbch0

bubmuoreka [JOK
https://m.edsoo.ru/00adbe9a

bubmuoreka [JOK
https://m.edsoo.ru/00adc28c

bu6mmoreka [JOK
https://m.edsoo.ru/00adcade


https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

Ne
/o

10

11

12

13

14

15

16

17

18

19

20

21

22

Tema ypoxka

Teopus snexTposuTUUecKoi qucconuanuu. CUabHbIC U
ci1abbl€ AIIEKTPOJIUTHI

HoHHbIE ypaBHEHHUSs peaKkuil

XUMHYECKUE CBOMCTBA KUCIOT U OCHOBAHUM B CBETE
MPEACTABICHUI 00 AIMEKTPOIUTHICCKON AUCCOITUAITUN

XUMHUYECKUE CBOMCTBA COJICH B CBETE MPEICTABICHU 00
ANEKTPOJIUTUUECKON JUCCOIHAIIITT

[TonsiTe o ruapoan3e coJien
O0001IeHre U cucTeMaTU3alis 3HAHUH

[Tpaktuueckast padota Ne 1. «Pemenne skCiepuMeHTATbHBIX
3a1a4u» (C UCTOIB30BaHUEM 000pynoBanus «Touka pocTay

KontponbHas padorta Ne2 o teme «IEeKTpOTUTHICCKAS
auccouuanus. XUMHUECKUe Peakiiii B pacTBOPax»

OO1ast XapakTepUCTUKA FAJION€HOB. XUMUYECKHE CBONCTBA
Ha IpUMepe XJIopa

XnopoBojopoa. ConsiHas KUCTIOTa, XHMUYECKUE CBOWMCTBA,
MOJIy4YeHUE, MPUMEHEHHE

[IpakTuueckas paborta Ne 2 o teme «llomyyenue consHoM
KHUCTIOTBI, U3y4eHHE € CBOICTBY (C HCIOIb30BAaHHEM
obopynoBanus «Touka pocta»

Brrunciaenus mo YPaBHCHUAM XUMHWYCCKUX peaKHHﬁ, CCJIn
OJIUH U3 pCArcHTOB J1daH B M30BITKE

OO11ast xapakTepuCTHUKa J1eMeHTOB VIA-rpymisl

Bcero KoHTpoibHbIE

1

KonnuectBo yacos

paboThl

Jara

Ipakthueckue H3YHICHUA
paboTsl

DneKTpoHHbIE HU(POBBIC

00pa3oBaTeNbHbBIE PECYPCHI

bubmmoreka [{OK
https://m.edsoo.ru/00adcd68

bubmmoreka [IOK
https://m.edsoo.ru/00add448
bubmmoreka [{OK
https://m.edsoo.ru/00add5d8
bu6moreka [IOK
https://m.edsoo.ru/00add8b2
bu6moreka [IOK
https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
https://m.edsoo.ru/00addd12
bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa
bu6mmoreka [JOK
https://m.edsoo.ru/00addecO
bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2
bubmuoreka [JOK
https://m.edsoo.ru/00ade104

bubmuoreka [JOK
https://m.edsoo.ru/00ade348

bu6mmoreka [JOK
https://m.edsoo.ru/00ade488

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a


https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

No
/o

23

24

25

26

27

28

29

30

31

32

33

34

Tema ypoxka

AnnotponHsie Moaupukanuu cepbl. Haxoxenue cepsl u eé
COEIMHEHUH B MTpUpoae. XUMMHUUYECKUE CBOMCTBA CEPBI

CepoBonopo, cTpoeHue, PU3nyecKue U XUMUIECKUE
CBOICTBA

Oxcunpl cepbl. CepHas KUCIIOTA, (PU3UUYECKUE U XUMHUECKHE
CBOWCTBA, TPUMEHEHNE

XuMu4deckue pEaKknuu, JC)KAMHUE B OCHOBE IIPOMBIIIIJICHHOTO

croco6a Moyry4yeHus: CEepHON KUCIOThl. XUMHUECKOe
3arpsi3HEHUE OKPYXKAIOMIEH CPeIbl COSAMHEHUSMU CEPhI

Brruucnenue maccoBoil 1011 BBIXOa MPOAYKTA PEAKITHHI

OO6mrast XxapakTepuCTHKA 31eMEHTOB V A-Tpynmbl. A30T,
pacnpocTpaHeHue B pupoje, pu3ndeckue u XUMUYECKUE
CBOMCTBA

AmMuak, ero (pu3nYecKue U XuMUYeCcKre CBONCTBA,
MOJIy4YeHUE U IPUMEHEHHE

[TpakTuueckas padota Ne 3 o teme «Ilonydyenne ammuaka,
U3YYEHHUE ero CBOICTBY

AsoTHas KHCJIOTA, eé (1)I/I3I/I‘IGCKI/IG U XMMHUYECKHE CBOMCTBA

Hcnonp30BaHne HUTPATOB U COJICH aMMOHHS B Ka4eCTBE
MUHEPAJIBbHBIX y10oOpeHuid. XUMUUECKOe 3arps3HeHne
OKpYXKarollel cpeibl COeAMHEHUSIMH a30Ta

docdop. Oxeun docdopa (V) u dochopnas kucnora,
¢u3nyeckre 1 XMMUYECKHE CBOMCTBA, MOJIydyeHHE
Hcnons3oBanue ¢ochaToB B KauecTBE MUHEPATbHBIX
ynoOpeHuii. 3arpsizHeHre TpupoaHoi cpensl hochaTamu

1

Bcero KoHTpoibHbIE

paboThl

KomnnuectBo yacos
Ipakthueckue H3YHICHUA

paboTsl

DneKTpoHHbIE HU(POBBIC

00pa3oBaTeNbHbBIE PECYPCHI

bubmmoreka [{OK
https://m.edsoo.ru/00ade64a
bubmmoreka [IOK
https://m.edsoo.ru/00ade802
bubmmoreka [{OK
https://m.edsoo.ru/00adea28

bu6moreka [IOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [IOK
https://m.edsoo.ru/00adeea6

bu6mmoreka [JOK
https://m.edsoo.ru/00adf004

bu6mmoreka [JOK
https://m.edsoo.ru/00adf180

bubmuoreka [JOK
https://m.edsoo.ru/00adf306

bubmuoreka [JOK
https://m.edsoo.ru/00adf518

bu6mmoreka [JOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20


https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC
n/m Bcero Konrponshbie [Ipakruueckue H3YICHHA 00pa30BaTeIbHBIC PECYPCHI
paboThl paboThl
35 VYruepon, pacpocTpaHeHHE B IpUpoe, husndeckue u bubnmoreka [JOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
36 Oxcuppl yriaeponaa, ux (pu3nveckne U XUMHIECKHAE CBOMCTBA. bubnuorexa [JOK
DKOJIOTHYECKUE TPOOIIEMBI, CBSI3aHHBIE C OKCUIIOM YIJIEpoia https://m.edsoo.ru/00adfebe
(V)
37 YronpHas KUCIIOTa B €€ COJTU bubmuorexa [JOK
https://m.edsoo.ru/00ae006¢
38 TIIpakTtudaeckas padota Ne 4 o Teme "llomyueHue 1 bubnmoreka [JOK
yriekucoro ra3a. Kauectsennas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"(C UCTIOB30BaHNEM 000pymoBaHus « Toduka pocTay
39 IlepBoHauanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK bubmuorexa [JOK
0 COETMHEHHUSAX yriIepoia https://m.edsoo.ru/00ae054e
40 KpemHuil 1 €ro CoeaAMHEHUS bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a
41 [TIlpaktudeckas pabora Ne 5. Pemenne skciepuMeHTaTbHBIX 1 bubnuoreka [JOK
3a71a4 1o TeMe «BakHelme HeMeTaluIbl U UX COETUHEHUS» https://m.edsoo.ru/00ae0bf2
42 KontpoabsHas padota Ne3 o teme «BakHeie HeMeTaJlIbI 1 bubnuoreka [JOK
W UX COCIMHEHUS» https://m.edsoo.ru/00ae0e18
43 OO0mas xapakTepuCcTUKa XUMUYECKUX FIIEMEHTOB — bubnunoreka [JOK
METa/UIOB. MeTauinyecKast CBI3b M METa/UIHYeCKast https://m.edsoo.ru/00ae103e
KpHUCTa/uinieckas perérka. du3nueckre CBOMCTBa METaIIOB
44 XuMuyecKue CBOMCTBA METAJIOB. DJIEKTPOXUMUYECKUN P bubnunoreka [JOK
HaIpsDKEHUH METaJUIOB https://m.edsoo.ru/00ae1156
45 OO6mue crocoObl mosrydyeHus: MeTaioB. CIiiaBsbl. bubnunoreka [JOK

Brrunciaenus mo YPaBHCHUAM XUMHWYCCKUX peaKuHﬁ, CCJIn
OJIUH U3 pCarcHTOB COACPIKUT ITPUMECHU

https://m.edsoo.ru/00ae1156


https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

Ne
/o

46

47

48

49

50

51
52

53

54

55

56

57

58

Tema ypoxka

[TonsiTHE O KOPPO3UU METAIIOB

IIenouyHbie METAJLIIBI

OKcubl ¥ THAPOKCUIBI HATPUS U KAJIUS
Illenouno3eMeNnbHbIE METAIIBI — KAJIBIIUN U MarHui
Baxneimnmme coemMHEHNS KaJbITHs

O0001IeHre U cucTeMaTU3alis 3HAHUH
JKécTtkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS

[Tpaktrueckas padota Ne 6 mo Teme "XKECTKOCTH BOJIBI U
MeTO/1bl €€ ycTpaHeHus'"(C UCTIOIb30BaHUEM 000PYA0BAHUS
«Touka pocta»

ANOMUHHI

AmboTepHbIe CBOWCTBA OKCHIA U THAPOKCUIA

Kenezo

Oxcuppl, ruapokcusl u conu xenesa (I11) u xenesa (I11)

O00011IeHNE U CUCTEMATU3ALINS 3HAHUN

Bcero KoHTpoibHbIE

1

KonnuectBo yacos

paboThl

Jara

Ipakthueckue H3YHICHUA
paboTsl

DneKTpoHHbIE HU(POBBIC

00pa3oBaTeNbHbBIE PECYPCHI

bubmmoreka [{OK
https://m.edsoo.ru/00ae1278

bubmmoreka [IOK
https://m.edsoo.ru/00ae14b2

bubmmoreka [{OK
https://m.edsoo.ru/00ae14b2

bu6moreka [IOK
https://m.edsoo.ru/00ae15e8

bu6moreka [IOK
https://m.edsoo.ru/00ae15e8

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1886

bu6mmoreka [JOK
https://m.edsoo.ru/00aelae8

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bubmuoreka [JOK
https://m.edsoo.ru/00aelc64

bubmuoreka [JOK
https://m.edsoo.ru/00ae1d86

bu6mmoreka [JOK
https://m.edsoo.ru/00ae35e6


https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

No
/o

59

60

61

62

63

64

65

66

67

68

Tema ypoxka

[TpakTaeckas padborta Ne 7. PemeHue skcriepuMeHTaTbHBIX
3a1a4 1o Teme «BaxkHeire MeTaibl U UX COeTMHEHUsD» (C
UCI0JIb30BaHuEM o0opyoBaHus «Touka poctay

Brrunciienus no ypaBHEHHSIM XUMHYECKUX PEAKINM, €CIu
OJINH U3 PEareHTOB JaH B U30BITKE WIH COJEPKUT TPUMECH.
Brrunciienuss MacCoBOM J0JIA BBIXOJA MPOJAYKTA PEAKIIHUHI

O06001enre 1 cucTeMaTru3aIus 3HaHUH
Kontponbaas padota Ne4 o teme «Baknenime MeTauibl 1

HUX COEIUHECHUS

BeniecTBa 1 maTepuanbl B TOBCEIHEBHOM KU3HU YEIOBEKa
XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH CpeIbl

Pons xumuu B pemeHnn SKOJOTHYECKUX TPOoOIeM
PesepBHbIit ypok. O6001IEHNE U CHCTeMaTH3aIKs 3HAHUN

PesepBHbIil ypok. O600IIEHNE U CHCTeMaTH3alKs 3HAHU T

PesepBHblit ypok. O6001IeHNE U CHCTeMAaTU3allMsI 3SHAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

Bcero KoHTpoibHbIE

1

68

KonnuecTBo 4acor Jara

paboThl

Ipakthueckue H3YHICHUA
paboTsl

1

DneKTpoHHbIE HU(POBBIC
00pa3oBaTeNbHbBIE PECYPCHI

bubmmoreka [{OK
https://m.edsoo.ru/00ae3de8

bubmmoreka [{OK
https://m.edsoo.ru/00ae1750

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3f50

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0d0a

bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2


https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

