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TOUKA \! POCTA

_ [NosicuurenpHas 3anucka
Pabouas nporpaMMa o XMMUHU Ha YPOBHE OCHOBHOTO 00IIIeT0 00pa30BaHusl COCTaBJIEHA Ha OCHOBE MOJIOKEHHH U TpeOOBaHMM K pe3ysibTaTam
OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHON IPOrpaMMBl, MpeicTaBiIeHHbIX B DeepaabHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHapTe OCHOBHOTO

o0r1ero o0pazoBaHusl, yTBEP)KICHHOTO MpUKa3oM MuHucTepcTBa oopazoBanust U Hayku PD Ne 287 ot 31.05.2021, ¢ yuerom [IpumepHoii mporpamMmbl
BOCIHUTAHUS,

Ha 6a3e unentpa «Touka poctay» obecriednuBaeTcs peanusaiusi 00pa3oBaTeIbHBIX MPOTPAMM €CTECTBEHHOHAYYHON M TEXHOJIOTHYECKOU
HaIpaBJIEHHOCTEH, pa3pab0OTaHHBIX B COOTBETCTBUU C TPEOOBAHUSIMH 3aKOHOATEIHCTBA B c(hepe 00pa3oBaHUS U C YICTOM PEKOMEHIAlUii
denepanbHOro oneparopa yueoHoro npeamera «Xumus». ObpazoBaTenbHas MporpaMMa Mo3BOJIIET HHTETPUPOBATH pean3yeMble 371eCh MOAXOIbI,
CTPYKTYPY U COZACprKaHUE MPU OpraHU3alNKi 00yUeHUs XUMUU B 8—9 Kjaccax, BRICTPOCHHOM Ha 0aze J1t000r0 U3 TOCTYMHBIX Y4eOHO-METOINIECKUX
komruiekcoB (YMK). Ucnonb3oBanue 000pya0BaHUs [IEHTPA

«Touxka POCTa» MO3BOJIACT CO3AaTh YCIIOBUA:
e I paCHIMpCHUA COACPIKaHUS MIKOJIBbHOI0 XUMHUYCCKOI'0O O6paSOBaHI/I$I;
e JIJId NOBBIIICHUA M03HaBaTEIbHON aKTUBHOCTH 06yqa}0mnxc;1 B CCTCCTBCHHOHaquOﬁ O6HaCTI/I;

e JUIS pa3BHUTHS JIUYHOCTU pEOCHKA B Mpollecce 00yUCHHS XMMHUH, €ro CIOCOOHOCTEH, POPMUPOBAHUS U YOBIECTBOPCHHUS COITMAILHO 3HAYUMBIX
WHTEPECOB U MOTPEOHOCTENH;

* 117151 pabOTHI C OAAPEHHBIMH IIKOJIBHUKAMHU, OPTaHU3aLMU UX Pa3BUTHSI B Pa3IUUHBIX 00JaCTSIX 00pa30BaTeIbHOM, TBOPUECKOM A TETHHOCTH.

[Tpumenss uugpoBeie 1aOOPATOPUH HA YPOKAX XUMHHU, YHAIUECS CMOTYT BBIIOJIHUTH MHOXKECTBO JIa0OPATOPHBIX paboT U KCIIEPUMEHTOB IO
IIporpaMmme OCHOBHOW IIKOJIBI.
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KpaTkoe onrcanue moaxo0B K CTPYKTYpHpOBaHUIO MaTepuanoB B oOpa3oBatensHoil mporpamme (OI1) mpencTaBieHbl cleayonue pa3aeibl:
1. .MeTonpl U3y4eHHs BEIICCTB M XUMUYECKHUX SIBIICHUNU. DKCIIEPUMEHTAIBHBIC OCHOBBI XUMUH .

2. . IlepBoHauanbHble XUMUYeCKUE MOHATHUSA . 3 . PacTBOpbl. 4.0CHOBHBIE KJIaCChl HEOPTaHUYECKUX coeMHEHu. 5. Teopus aneKTpoIuTHYECKOU
aucconuanuy. 6. XuMuueckue peakiuu. 7. XUMU4eCcKHe 3JIEeMEeHTHI (CBOHCTBA METAJIIOB, HEMETAJUIOB M UX COCTUHEHUH ).

B OCHOBY BBIICJICHHUA TAKHUX PA3JICII0B 3aJI0KCH XHUMHYCSCKHI OKCIICPUMCHT, TpaaAUIMOHHAA CUCTCMA U3YUCHUA XUMUMU. OcHOBHOM (bOpMOfI y‘IC6HOI>'I
JIESATEILHOCTH SBISCTCSI XUMHUUCCKUN 9KCIICPUMCHT, HpOBOIII/IMBIfI B BUJC na60paToprlx, MPAKTUYCCKUX pa60T n I[CMOHCTp&IIPIfI.
I[eMOHCTpaHHOHHLIﬁ OKCIICPUMCHT IIPOBOAUTCA B TOM CJIydac, €CJIM OH OIIACCH IJIS BBIIIOJIHCHUSA YUAITUMUCAA U HMCmIHHﬁCH HpI/I60p MMpeaCTaBJICH
B CIMHCTBCHHOM 3K3CMILIAPC.

Juist u3ydeHusi npeaMera « XMMHsD> HA 3Tane 0CHOBHOIO 0011ero o0pa3oBaHusi 0TBOAMTCS : 8 Kiacc - 68 yacoB; 9 kiacc —66 yacos.

JlanHasioOpa3oBarteapHas MporpaMma 00ecreuynBaeT yCBOCHNE yUallMMHCS BaXKHEHIIINX XUMUYECKUX 3aKOHOB, TEOPUH U MOHATHI; popMHUpyeT
MIPEJICTaBJICHUE O POJIU XUMHUU B OKPY’KaIOIIEM MHUpE U KU3HU denloBeka. [Ipu 3ToM 0OCHOBHOE BHUMaHUE YENAETCs CYITHOCTH XUMUYECKUX PeaklIny,
METO/IaM UX OCYIIECTBICHHUS.

OHHI/IM N3 OCHOBHBIX ITPUHIUIIOB ITOCTPOCHUA NPOTrpaMMBEI ABJIACTCA MPHUHIOUIT JOCTYITHOCTH . SKCHepI/IMeHTaJ'ILHBIe JAaHHBIC, TTOJTYUCHHBIC
ydalmuMuUcs py BbINTOJITHEHUH KOJIMUCCTBCHHLIX OIIBITOB, IMO3BOJIAIOT YHAIIHUMCA CAMOCTOATCIIBHO ACIATh BBIBObI, BBIABJIATE 3aKOHOMCPHOCTH.
HOHXO)II)I, 3aJIOKCHHBIC B COJACPIKAHUC TPOTpaMMBI KypcCa, CO3aar0T HCO6X0)II/IMI)IC YCI0BUsA JJIs1 CHCTEMHOI'O YCBOCHUS YHAIIUMHCA OCHOB HAYKH, JJISA
obecreueHust PAa3BUBArOUICTO U BOCIIUTHIBAIOLICTO BO3,HCI>'ICTBPI${ O6yquI/IH Ha JIMYHOCTH y4allCrocs.

CDOpMI/IpyeMBIe 3HaHHA OJOJIKHBI CTAaTh OCHOBO} CHCTEMBEI Y6€)I(I[6HI/II7I IDKOJIbHUKA, HCHTPAJIbHBIM AJPOM €TI0 HAYYHOI'O MUPOBO33PCHUSI.

Onucanue MaTepuanbHO-TEXHUYECKON 0a3bl IeHTpa « Touka pocray,
HCII0JIB3yeMOr0 VISl pean3aluiu 00pa3oBaTeJIbHbIX IPOrpaMM B PAMKAX NPeNnoAaBaHUA XUMHUH

Hugposasn (komnvromepnasn) nadopamopusn (LIJI), nporpaMMHO-aIIapaTHbI KOMIUIEKC, JATYUKOBAsE CHCTEMa — KOMIUICKT Y4eOHOTO
000pyA0BaHNs, BKIIOYAIOIINI U3MEPUTEIbHBIN OJIOK, HHTep(ElC KOTOPOTo MO3BOJISET 00ECIIEUNBATh CBS3b C MIEPCOHATBLHBIM KOMITBIOTEPOM, B HAOOP
JATYUKOB, PETUCTPUPYIOIINX 3HAUCHUS PAIUYHBIX (PU3NUECKUX BETUUHH.
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\ ﬂamlmk memnepamypbsl njiamuHoebl — IIPOCTOU U HAAC)KHBIU AATUUK, ITPCAHA3HAYUCH I UBMCPCHUA TEMIICPATYPhl B BOAHBIX

pacTBopax u B Ia30BbIX cpeaax. Mimeer paznuunslii quana3on usmepenuit ot —40 no +180 °C. TexHndyeckue XapakTepUCTUKU JaTUNKA YKa3aHbI B
MHCTPYKIIMU 110 3KCIUTyaTaluu. Jamuuk memnepamypol mepmonapHiil NpeaHa3HayeH 11 uamepenus remnepatyp 1o 900 oC. Mcnonb3yetcs npu
BBITIOJIHEHUH Pa0OT, CBSI3aHHBIX C U3MEPEHUEM TEMIIEPATyp IIAMEHH, IJIABJICHUS U PA3JI0KEHHSI BEIIECTB.

Jamuuk onmuueckou niomuocmu (Koa1opumemp) — NpeIHA3HAYEH JUJI U3MEPEHUS ONTUYECKOM INTIOTHOCTH OKpPAlIEHHBIX pacTBOpOB. Mcnonb3yercs
1pu n3ydeHuu teM «PactBops», « CKOPOCTh XMMUUECKUX PEAKLIUI», ONPEIEICHUN KOHIIEHTPALMU OKPAILIEHHBIX HOHOB.

Jamuuk pH nipeHa3HaveH sl ©3MEPEHUS BOAOPOIHOTO TTokazaTesst (pH) BOHBIX pacTBOPOB B Pa3IUYHBIX UCCIICIOBAHUSIX 00BEKTOB OKPY KAIOIIEH
Cpellbl.

ﬂamlmk 3Jlel<mponp0600uocmu npe€aHasHa4YCH JJIs1 U3MCPCHUSA YJIGJ'IBHOI\/'I SJICKTPOIIPOBOAHOCTHU )KH)IKOCTGf/i, B TOM 4YHCJIC U BOOHBIX PaCTBOPOB
BCIICCTB. HpI/IMCH}IeTCH IIpU U3YUYCHUU TCOPUHN BHCKTpOHHTquCKOﬁ Aucconuanuu, XapakKTCpUuCTUK BOAHBIX PAaCTBOPOB

Jlamuuk xX10puo-uon06 NCNoIb3yeTcsl 111 KOJTUYECTBEHHOTO OMPEEICHHS COIepKaHUsl HOHOB XJI0pa B BOJHBIX PACTBOPAX, MOUYBE, MPOIYKTAX
nuTanus. K natuuky nojakmtouaeTcss HoHOceNneKTUBHEIN anekTpos (MCD) (pabounii 21eKTpo), MOTEHIIHAI KOTOPOTO 3aBUCUT OT KOHIIGHTPAIUH
OTIpeIeIIEMOT0 MOHA, B TAHHOM ciiydae oT KoHIeHTparuu annoHoB Cl. [Torentman MCD onpenenstoT OTHOCUTENBHO AJIEKTPO/Ia CPaBHEHUS, KaK
MIPABUIIO, XJIOPCEPEOPSHOTO.

Jamuuk numpam-uono6 NpeHa3HadeH AJIs1 KOJMYECTBEHHOTO ONPEIETeHNs] HUTPATOB B PA3JIMYHBIX 00BEKTaX OKpPY’KaIOLIeH cpebl: BOJE, OBOILAX,
bpyKTax, KOJIOACHBIX U3JIEAUIX U T.1.

Mukpockon yughpoeoii ipeiHa3HAuCH A7 H3yUeHUS! (OPMBI KPUCTAIJIOB U HAOIIOIEHUS 32 POCTOM KPHUCTAJLIOB.
. Ilpubop ona demoncmpayuu 3a6ucumocmu cCKOPOCHU XUMUYECKUX PEAKUUIL Om Pa3IudHbIX PaKmopos NCTOoNb3yIOT IPU U3YUYEHUH TEMBI

«CKOpOCTh XUMHUYECKOW PEaKIUU» U TEIUIOBOTO () (hekTa XuMuuecKkux peakunii. [Ipndop 1aéT BO3MOXKHOCT SKCTIEPUMEHTAIBHO UCCIIEI0BATh
BIIUSTHUE HAa CKOPOCTh XUMUYECKUX PEAKIIUH CIEeAYIOMUX (PaKTOPOB: MPUPOBI PEArUPYIONINX BEIIECTB, KOHIIEHTPAIIMH PEarupyroiuX BEe1IeCTB,
IUIOIIA/I TPaHUIIBI pa3ziena (a3 B reTepOreHHbIX cucTeMax (IOBEPXHOCTU CONTPUKOCHOBEHUS MEXTy PEarupyrolnuMu BEIIECTBaMHU ), TEMIIEPATY PbI,
KaTaian3aTopa, UHTHOUTOpA.

ITunemka-003amop — npuCIIOCOOIEHHE, UCTIONIB3YEMOE B TAOOPAaTOPUH Uil OTMEPUBAHUS ONPEIEIEHHOro 00beMa xuakocTy. [Tunetku
BBIITYCKAIOTCSI IEPEMEHHOT0 U TIOCTOSIHHOTO 00bEéMa. B KoMIIeKThl 000py10BaHUS AJIsl MEAUIIMHCKHUX KJIACCOB BXOJAT y/I0OOHBIE MUIETKU- 103aTOPbI
OJTHOKAHAJIbHbIE, TTO3BOJISIOIINE HACTPOUTh HEOOXOIMMBIN 00BbEM OTOMPAEMOIl KUIKOCTH B TPEX PA3INYHbIX AUANA30HAX.

Ilpuéop ona nonyuenun 2a306 VCTIONB3YETCS VIS IOTYYCHUS HEOONBIINX KOJIMYECTB ra30B: BOAOPOAA, KUCIOpOoa (U3 MEPOKCHIA BOJIOPOIA),
YTJIIEKUCIIOTO Ta3a.
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Pabouas nporpamMma no Xxumuu i 8—9 KjiaccoB
€ MCI0JIb30BaHNEeM 000py/10BaHus HeHTpa «Touka pocra»

Ha 6a3e nentpa «Touka pocta» obecrieunBaeTcs peaausaius 00pa3oBaTeIbHBIX TPOTPaMM €CTECTBEHHO-HAYYHON M TEXHOJIOTUYECKON
HANpPaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAHUSIMU 3aKOHOIATEIHCTBA B chepe 00pa3oBaHUs U C YICTOM PEKOMEHIAIIHii
denepanbHOTO OMepaTopa y4eOHOTo mpeaMeTa « XuMHUs.

O06pasoBarenbHasi IPOrpaMMa IMO3BOJISIET HHTETPUPOBATH PeaTn3yeMble TIOAXO0/IbI, CTPYKTYPY U COJEpKAHHUE TPU OpTraHU3aluy 00yUeHHUS XUMUHU B
8—9 kiaccax, BBICTpPOEHHOM Ha 0a3e J1000ro U3 JOCTYMHBIX Y4eOHO-MeToArnYecKuX KomiuiekcoB (YMK).

Ucnons3zoBanne ob6opynoBanus «Touka poctay npu peanusanuu gaHnHou OII mo3Bosiser co3aaTh yCiIoBHS:
-JI7IS1 paCIIMPEHUS COJCPKAHUS IIKOIHHOTO XUMUYECKOTO 00pa30BaHuUs;
-1J1 ITIOBBIIIICHU A 03HaBaTeIbHON aKTUBHOCTU 06yqafoumxc;1 B eCTeCTBCHHOHay‘{HOﬁ O6J'I3.CTI/I;

-JI71S1 pa3BUTHSI IMYHOCTH peOCHKa B Mpoliecce 00y4eHUs XMMHUH, €ro CIOCOOHOCTEH, (POpMUPOBAHUS U YAOBIETBOPEHUS COLUATBHO 3HAUYMMBIX
HWHTEPECOB U MOTPEOHOCTENH;

-JU1sL pabOTHI C OIAPSHHBIMHU IIKOJIBHUKAMU, OPTaHU3aLMU UX Pa3BUTHS B PAa3IMUHBIX 00JacTIX 00pa30BaTeIbHOM, TBOPUECKOM AEATEIBHOCTH.

IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A
YUEBHOT' O TIPEJIMETA «XWUMHWSI» B OCHOBHOM IIIKOJIE

I/I3y‘-IeHI/Ie XHUMHH B OCHOBHOM IIIKOJIE HaIpaBJICHO Ha JOCTHUIKEC HUC 06y‘-IaIOHII/IMI/IC$I JIMYHOCTHBIX, MCTAIIPEAMETHBIX U IMTPEIAMET HBIX PE3YJILTATOB
OCBOEHHUS y4eOHOTO MpeaIMeTa .

JIngHOCTHBIE pe3yIbTaThI
JIMYHOCTHBIE pe3yNIbTaThl OCBOGHUS MPOrPaMMBbl OCHOBHOT'O 00IIero 00pa3oBaHUs JOCTUTAIOTCS B X0€ 00yueHHsI XUMHUU B €IMHCTBE yUeOHOH U
BOCITUTATEIbHOM AeATeIbHOCTH OpraHn3ai B COOTBETCTBUHN C TPAAULIUOHHBIMA POCCUMCKAMH COITMOKYJIBTYPHBIMU U 1Y XOBHOHPABCTBEHHBIMU
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[EHHOCTSMU, IPUHATHIMH B OOILIECTBE MPaBUIaMU M HOPMaMHU MOBEICHUS, U CIIOCOOCTBYIOT MPOIleccaM CaMOTIO3HAHUS, CAMOPA3BUTHUSA U
COIMAJIU3AIUU O0YyJarOITUXCS .

JInyHOCTHBIE PE3YJIbTAaThl OTPAKAKOT C(i)OpMI/IpOBaHHOCTb, B TOM 4YHMCJIC B YaCTH:

Hampuomutwcxozo eocnumaHuA

1. HEHHOCTHOTO OTHOILLIEHUS K OTE€YECTBEHHOMY KYJbTYpPHOMY, HICTOPHUYECKOMY U HAYYHOMY HAcJI€JHUI0, IOHUMaHUs 3HAUEHUS XU MUUYECKOI
HaYKHU B )KM3HU COBPEMEHHOI'0 00IIeCTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHON MH(OpMAaIMel O NepeOBbIX JOCTHKEHHUAX U OTKPBITUSIX
MHUPOBOW M OT€YECTBEHHOW XHUMHUH, 3aNHTEPECOBAHHO CTH B HAYYHBIX 3HAHUIX 00 YCTPOICTBE MHUpa U O0IIEeCTBA;

I'pasicoanckozo éocnumanus

1. MMpEACTABJICHUA O COIUAJIbHBIX HOPMAax U IpaBUJIaX MEKIMIYHOCTHBIX OTHOIIICHUH B KOJJICKTHUBEC, TOTOBHOCTH K pa3Hoo6paaHoy“I COBMECTHOM
ACATCIIBHOCTH ITPHU BBINTOJIHCHHUN yqe6HI)IX, MMO3HAaBATCJIbHBIX 3a71a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3/JaHNU yLIe6HI>IX IMPOCKTOB,
CTPEMJICHUSA K B3AUMOIIOHMMAHWIO U B3aUMOIIOMOIIU B ITPOLICCCE 9TOM y‘le6H0ﬁ ACATCIIBHOCTH, TOTOBHOCTHU OLICHMBATDH CBOC INOBCACHUC 1
IMOCTYIIKH CBOUX TOBapI/IHIef/'I C MMO3ULIMN HPABCTBCHHLIX U IPABOBBIX HOPM C yqéTOM OCO3HaHus HOCJIGIICTBI/IfI IMMOCTYIIKOB;

Ilennocmu nayunozo nosnanus

1. MHPOBO33pPEHUECKHUX MPEJCTABICHUN O BEIIECTBE M XUMUYECKON PEaKIlH, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BU THS HAYKU U
COCTABJISIOUINX OCHOBY JIJIsl IOHUMaHUS CYITHOCTH HAYYHOU KapTUHBI MUPA; PEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUSA
MIPUPO/IbI, B3AaUMOCBSA3SX YEJIOBEKA C MIPUPOTHOMN CPEOii, O pOIM XMMUHU B MO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

2. TO3HABAaTENbHBIX MOTUBOB, HAMPABJICHHBIX HA MOTYYCHHE HOBBIX 3HAHUM [0 XUMHUH, HEOOXOJUMBIX JIsl 00bSICHEHHUS HAOTI0JaeMBbIX
MPOLECCOB U SIBJICHUI;

3. 103HaBaTEJIHLHOM U HH(bOpMaHHOHHOﬁ KYJbTYPbI, B TOM YHUCJIC HABBIKOB CaMOCTOSITCILHOMN pa6OTBI C y‘le6HLIMI/I TCKCTaMHU, cnpaBquoﬁ
HHTepaTYPOﬁ, JOCTYIIHBIMU TEXHUYCCKUMU CPEACTBAMU I/IH(bOpMaI_II/IOHHBIX TCXHOHOFHﬁ;

4. wuHTepeca K 00y4EHHIO U IO3HAHMIO, TH0O03HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K CaMO0OOPa30BaHUIO, UCCIIEIOBATEIbCKOMN
NeSITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBJICHHOCTU M YPOBHS 00Y4EHUS B JJaIbHEHILEM;

Dopmupoeanun Kyaiomypul 300p06bs

1. 0CO3HaHUS EHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 3710POBbIO, YCTAHOBKH Ha 3/10pPOBbIil 00pa3 »KU3HU, OCO3HAHUS
HOCJEICTBUM U HENIPUATHUS BPEIHBIX IPUBBIYEK (YIIOTPEOICHUS AJIKOT0JIs, HAPKOTUKOB, KypeHHUs ), HEOOXOIMMOCTH COOJIIOICHHS TPABUIT
0€3011acHOCTH IIPU OOpAIIEHUH ¢ XUMUYECKUMU BEIIECTBAMU B OBITY U peajbHON KU3HU;
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Tpyooeozo eocnumanus

1. KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH, Y4eOHOMCCIEI0BATENBCKOM, TBOPUECKON U IPYTHX BUIAX JESTEIBHOCTH;
MHTEpeca K NPaKTUYECKOMY U3yUeHHIO podeccuil n Tpyia pa3aMyHOro poja, B TOM YHUCIIe Ha OCHOBE IPUMEHEHHsI TPEIMETHBIX 3HAaHUH 1O
XMMHUH, 0CO3HAHHOTO BHIOOPA MHIMBUAYAIBHOM TPACKTOPHH IPOAOIDKEHHUS 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K
XMMHH, OOLLIECTBEHHBIX MHTEPECOB U IOTPEOHOCTEH;

IKonozuueckozo 6ocnumanus

1. 9KOJOTHUYECKH MEeIeCO00Pa3HOTO OTHOIICHHUS K MPUPO/Ie KaK HCTOYHUKY KU3HU Ha 3eMIie, OCHOBE €¢ CYIIICCTBOBAHH S, TOHUMAaHUS IIEHHOCTH
3I0POBOT0 U OE30IaCHOTO 00pa3a KU3HHU, OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (PHM3NYECKOMY M IICUXUYECKOMY 370POBBIO, OCO3HAHUS
[IEHHOCTHU COOJIFOICHUS MTPaBWII OE30MIaCHOTO TIOBEICHUS TIpU paboTe ¢ BEIIECTBAMHU, & TAKXKE B CUTYAIHsIX, YTPOKAIOIIUX 3JOPOBBIO U KU3HH
JIIOJICH;

2. CIOCOOHOCTH MPUMCHATH 3HAHU A, ITIOJTYYaCMBIC ITPU NU3YUYCHUU XUMUU, UL pCIICHUS 3a/1aY, CBA3AHHBIX C oxpymaromeﬁ HpHpO,Z[HOﬁ CpC,Z[OfI,
IMMOBBIIICHUA YPOBHA 9KOJIOTHYCCKOM KYJbTYPbI,0CO3HAHUA r100aJBHOTO XapakTepa 3KOJIOTHUICCKUX np06neM u HYTefI HX pCIICHUSA
MMOCPCACTBOM MECTOA0OB XHUMHU,

3. 3KOJIOTMYECKOIro MBIIJICHUSA, YMCHHUS PYKOBOACTBOBATLCA UM B HO3HaBaTeHBHOﬁ, KOMMyHHKaTHBHOfI n COI_II/IaHLHOI\/JI IIPaKTHUKE.

MeranpeaMeTHbIE PE3YIbTATHI

B cocraBe MeTanpeaMeTHBIX pe3yabTaTOB BRIACISAIOT 3HAUMMBIE Il (POPMHUPOBAHUS MUPOBO33pEHHS OOIIEHAYyYHbIE TIOHATHS (3aKOH, TEOPHS,
IPUHINIL, TUIIOTE3a, (GaKT, CUCTEMA, IIPOLIECC, IKCIIEPUMEHT U JIp.), KOTOPBIE UCIIOJIb3YIOTCS B €CTECTBEHHOHAYUYHBIX YUE€OHbBIX IPEAMETax 1
TIO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEAMETOB (HOPMUPOBATH MPEACTABICHHUE O LIEJIOCTHON HAyYHON KapTHHE MUPA, M YHUBEpCAJIbHbIC yueOHbIE
JeiicTBus (1M03HABaTEIbHbIC, KOMMYHUKATHBHbIE, PETYJISTUBHBIE), KOTOPble 00ecreuynBaoT (popMUpOBaHHE FTOTOBHOCTH K CAMOCTOSITEIbHOMY
TUTAHUPOBAHMIO U OCYIIECTBICHHUIO YU€OHOH e TeNbHOCTH.

MeTaHpe[[MGTHI)IG PE3YJIbTATEI OCBOCHU A 06pa303aTenLHoﬁ IIporpaMmsal 110 XUMHHU OTPAXKarOT OBJIAACHUC YHUBCPCAJILHBIMU IIO3HABATCIIbHBIMU
HeﬁCTBHHMH, B TOM YHCIJIC:

Bbazoevimu nozuueckumu oeiicmeuamu

1. YMCHHUEM HCIIOJIB30BATh HpI/IéMLI JIOTUYCCKOI'0 MBIIIJICHUS ITPU OCBOCHUHA 3HAHMI: PaCKpBIBATb CMBICIT XUMHUYCCKUX MOHATHH (BI:II[CJI?ITI) nux
XapaKTCPHBIC IPHU3HAKH, YCTAHABJIMBATH B3aUMOCBA3b C APYTUMU HOHHTI/IHMI/I), HCIIOJIB30BAaTh IIOHATHA AJIA 00BsACHEHHS OTACIBHBIX (baKTOB u
ﬂBHGHI/IfIQ BBI6I/IpaTL OCHOBAHUSA U KPUTCPUU TJIA Knaccmbnxaunn XHUMHUUYCCKUX BCUICCTB U XUMHNYCCKUX peaKuHﬁ; yCTaHaBJIMBAaTh IPUIUHHO-
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CJICACTBCHHBIC CBA3U MCIKIY 00BbEKTaMHU HU3YYCHUs; CTPOUTD JIOTHYCCKUC PACCYIKACHU A (I/IH,ZLYI(TI/IBHBIe, ACAYKTHUBHBIC, 110 aHaJ'IOFI/H/I); ACJIaTb
BBIBOAbBI U 3aKJIIFOUYCHU I,

YMEHHEM MPUMEHSITh B MIPOLIECCE MO3HAHUS CUMBOJINYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbIe B XUMHH, IPE0OPa30BbIBAThH IIUPOKO
MIPUMEHSIEMBIC B XUMUHU MOJICTbHBIC TIPEICTABJICHNS — XUMHUYSCKUN 3HAK (CHMBOJI QJIEMEHTA), XUMHUYecKasi popMysia 1 ypaBHCHHE
XUMHUYECKOHN peaklui — MpPU PelIeHnH Y4eOHOMO3HABATENIbHBIX 33/1a4; C YYETOM 3TUX MOJEIBHBIX MPECTABICHUI BBISBIATh U
XapaKTepU30BaTh CYIICCTBCHHBIC MPU3HAKH N3YYaEMbBIX 00bEKTOB — XHUMHUYECKUX BEIICCTB U XUMUICCKUX PEAKITUH;

Bazoevimu uccneoosamenvckumu oeticmeuamu

1.

YMEHUEM HUCIIOJIB30BATh MMTOCTABJIICHHBIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA MMO3HAHUS, a4 TAKIKE B KAYECTBC OCHOBBI JJIA (1)OpMI/IpOBaHI/IH
TUIIOTE3BI IO MMPOBEPKE MPABUIIBHOCTHU BbICKA3bIBACMBIX Cy)KI[CHPIfI;

HpI/IO6p€TeHI/IC OIIbITA IO IJIAHUPOBAHUIO, OpraHu3allii U MPOBCACHUIO YUCHUYCCKUX SKCIICPUMEHTOB: YMCHUC Ha6J'IIOI[aTB 3a X0 J0M
Ipolecca, CaMOCTOSTENILHO MPOTHO3UPOBATH €T0 PE3YNbTaT, POPMYIUPOBATH 000OIIEHHS U BBIBOIBI 10 PE3YJIbTaTaM MPOBEACHHOTO OIBITA,
WCCJIEI0BAHMS, COCTABIIATh OTYET O MPOJICTaHHON padoTe;

Pabomoii c ungpopmayuei

1.

2.

YMEHHUEM BbIOUPATh, aHAJTU3UPOBATh U MHTEPIIPETUPOBATH UH (POPMALIMIO PA3IMYHBIX BUAOB U (POPM IpPEACTaBICHHUS, TOIy4aeMYI0 U3 Pa3HbIX
MCTOYHUKOB (Hay4YHOIOIYJISIpHAS JIMTEpaTypa XMMHUUECKOIO COJIepKaHus, CIIpaBOYHbIE 1ocodus, pecypcebl HTepHETA);

YMEHUECM IMMPUMCHATH PA3JIMYHBIC METOJAbI 1 3aIIPOCHI IIPU 11O HCKE U 0T60pe I/IH(i)OpMaLII/II/I 1 COOTBCTCTBYIOIIUX NAHHBIX, HCO6XO,I[I/IMBIX JJIA
BBITIOJIHEHUA y‘le6HLIX U IIO3HABaTCJIIbHBIX 3aJa4 onpez[enéHHoro THIIA, HpI/IO6p€TeHI/Ie OIIBITA B 00J1aCTH MCHOJIL30BAHUS I/IH(i)OpMaLII/IOHHO-
KOMMYHHKATHUBHBIX TGXHOHOFHﬁ, OBJIaACHUC Ky.HBTypOfI AKTUBHOI'O UCIIOJIb30BAHUA Pa3JIMYHBIX ITIOUCKOBLIX CUCTCM;

YMEHHUEM UCIOJIb30BATh U aHAJTU3UPOBATh B Ipoliecce yueOHOM U HcCie10BaTeIbCKON 1eATeIbHOCTH HH(OPMALIUIO O BIUSHUN
[IPOMBIIIIIEHHOCTH, CEJIbCKOT0 X035HCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEeH MPUPOJAHON Cpebl;

Ynueepcaﬂbubmu KOMMYHUKAMUGHbBIMU oelicmeuamu

1.

YMCHHUEM 3a/1aBaThb BOIIPOCHL (B X0J€ auajiora 1/AIIH I[I/ICKYCCI/II/I) 10 CyHIECTBY O6CY)KI[E[CMOI\/’I TEMBI, (bOpMyJ'IPIpOBaTL CBOH NPCAJIOKCHUA
OTHOCHUTCIBHO BBITIOJTHECHHUA HpGI[HO)I(eHHOfI 3aJa4u,

MPUOOpPETEHHUE OMBITA MPE3CHTAIIMU PE3YIHTATOB BBHIITOJIHEHUSI XMMUYECKOTO dKCIIepUMEHTa (J1a00paTOpHOTO OIbITa, JTa00paTOPHOUM paboThI MO
UCCJIETOBAaHHUIO CBOMCTB BELIECTB, Y4EOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHON CO CBEPCTHUKAMU O3HABATEIbHOM 1 UCCIIEOBATENBCKOM 1€ATEIbHOCTH IPU PELLICHUN BOSHUKAIOLINX
po0JieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTIACOBAaHUs MO3ULMM (00CyX1eHUsl, 0OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMbBI» U JIp.);
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Yuueepcanonvimu pezynamuenvimu oeiicmeusamu

1.

2.

YMEHHEM CaMOCTOSITEILHO OMPEACIIATh LENU ACSITENbHOCTH, IIJIAHUPOBATh, OCYIIECTBIISITh, KOHTPOJIMPOBATH U MTPU HEOOXOIUMOCTH
KOPPEKTUPOBATh CBOIO JESATENLHOCTD, BEIOUpATh Hanboee 3eKTUBHBIE CIIOCOOBI PellleHUs] yUeOHbIX U MO3HABATENbHBIX 3a/1a4,
KOPPEKTUPOBATH MPEJIIOKEHHBIN alTOPUTM JACHCTBUN MPU BHITIOJTHEHUH 3aJaHUI C YUETOM MOJIyYSHUSI HOBBIX 3HAaHUN 00 N3y4aeMbIX
00BEKTaX — BEIIECTBAX U PEAKIIHIX;

YMCHHUEM UCIIOJIB30BATh U AHAJIM3UPOBATH KOHTCKCTBI, IPCAJIaracMbIC B YCJIOBUU 3aJlaHU.

[IpeameTHBIC PE3yNHTATHI

B coctaBe npeAMETHBIX pe3yIbTaTOB 10 OCBOSHUIO 0053aTEILHOTO CO/IePKAHUSI, YCTAHOBJICHHOTO JaHHOW MpUMEpHOU pabouel mporpaMMoii,
BBIJICTISIFOT: OCBOCHHBIE O0YYAIOIIMMHUCS HAyYHbIC 3HAHUSI, YMEHHSI U CITIOCOOBI JCHCTBHIA, CTICIIU(PUIESCKHIE TS PEAMET HOM 00JIaCTH « XUMUSD), BHJIBI
JESITEIbHOCTH T10 MOJYYSHHUIO HOBOTO 3HAHMSI, €0 HHTEPIPETALIUH, TPEOOPA30BAHHIO U TPUMEHEHUIO B PA3IMUHBIX YUEOHBIX U HOBBIX CUTYaIHsX.

Hpe,ﬂMeTHHe PE3YJbTaThl IPEACTABJICHBI 110 I'OJAaM O6y‘leHI/I}I " OTpaXaroT C(I)OpMPIpOBaHHOCTB y 06yqa101u1/1xc;1 (Q(591474:0)11170,€ YMeHHﬁZ

8 KJIACC

1.

PAcKkpbléams CMbICI OCHOBHBIX XMMHUECKHX TOHATUI: aTOM, MOJIEKYJIa, XMMUYECKHM 2JIEMEHT, IPOCTOE BEILIECTBO, CII0AKHOE BELIECTBO, CMECh,
BaJICHTHOCTb, OTHOCHUTEJIbHASL aTOMHAsI U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas 0l XUMHUUYECKOTO
3JIEMEHTA, MOJIAPHBIN 00BEM, OKCHUJI, KUCIIOTA, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIbHOCTD, CTETIEHb OKUCIICHUS, XUMHUECKas peaKius,
TeII0BOM 3 PeKT peakunu, KiaccuPpUKaus peakluii, XuMu4ecKas CBsi3b, PaCTBOP, MacCoBast 10JIsl BEILIECTBA B PACTBOPE;

ULIIOCMPUPO8Ams B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM . 1 . 1) ¥ IPUMEHSITh 3TH MOHATHS MPU OMUCAHUH BEIIECTB U UX
MIPEBPAILICHUH;

UCNONIb306aMb XUMUYECKYIO CUMBOJIMKY JJIs COCTaBJICHUS (POPMYJI BELIECTB U YPaBHEHUN XUMUYECKUX PEaKLUi;

onpedenams BaJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX; CTEIIEHb OKHCICHUS 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX;
NPUHAJICKHOCTD BEIIECTB K ONPEAeICHHOMY KJlacCcy COeIMHEHHI 10 (hopMyJiaM; BUJ XUMHUECKOW CBS3H (KOBAJICHTHAS 1 NOHHAs) B
HEOPraHWYECKUX COCAUHECHUSX;

packpuvleams cmuica nepuoandeckoro 3akona Jl. M. MeneneeBa: 1eMOHCTpUPOBATh NIOHUMAaHUE NIEPUOJAUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX 3JIEMEHTOB OT MX IOJIOKEHUS B IEPUOJANYECKOM cUcTeMe; 3aKOHOB COXPaHEHUS! MacChl BELIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HUsI, 3aKOHa ABOTaJIpO; ONUCHIBAMb U XAPaAKmepu308ams TabINUHYI0 GOpMYy MEPHOAMUYECKON CHCTEMbl XMMUYECKUX
3JIEMEHTOB: pa3jinyaTh MOHATHS «IJIaBHas noarpynna (Arpynna)» u «nodounas noarpynna (brpynmna)y», maiele u 60ib111e

NePUOJIbL; coomHocums 0003HaUEHHsI, KOTOpbIe nMeroTcs B Tabnuue «Ilepuoanyeckas cucrema xumudeckux snemenToB [l. . MenneneeBay ¢
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10.

11.

YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps[ s/Ipa, 00Iee YUCIIO 3JIEKTPOHOB U paclipeielieHue
UX IO 3JIEKTPOHHBIM CJIOSM);

Kaaccuguyuposams XAMAIECKUE JIEMEHTBI; HEOPraHMYECKHE BELIECTBA; XUMUUECKHE PEaKIMy (110 YUCITy ¥ COCTAaBY yYacTBYIOIIHX B
pEaKIMy BEIIECTB, IO TEINIOBOMY P (PeKTy);

xapakmepuszoeanib (OI’ZUCblGan’Ib) O6IJ_II/I€‘ XHUMHUYECKHE CBOMCTBA BEIIESCTB Pa3JIMYHbIX KJIACCOB, MOATBCPIKAAA OIMUMCAHUC ITPUME paMU
MOJICKYJISIPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYHOIINX XUMHUYCCKUX peaKuHﬁ;

npocHo3upoeantb CBOMCTBA BEIISCTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOI'O COCTaBa, BOSMOXHOCTH MMPOTCKAHUA XUMHUYCCKUX IIPEC BpaHIeHHfI B
PAa3JINYHLBIX YCIIOBHUAX,

6bl4UCIANMb OTHOCUTCIIbHYKO MOJICKYJIIPHYIO U MOJISIDHYIO MACChI BEIIECTB, MAaCCOBYIO OO XUMHUYCCKOI'0O 3JIEMCHTA 110 (I)OpMy.TIC
COCOAMHCHUA, MAaCCOBYIO JJOJIIO BCIICCTBA B paCTBOPE; IIPOBO IUTH paCLIéTBI 110 YPaBHCHHUIO XHUMHYCCKOM pCaKkuuun;

npumersms OCHOBHBIC OIICpalivu MBICITUTEIbHOM ACATCIIbHOCTU — aHAJIM3 U CUHTC3, CPABHCHHC, O606H.I€HI/I6, CHUCTEMATHU3alHIO,
Knaccmbmcaumo, BBISAIBJICHUC TPUYHMHHOCJICACTBCHHBIX CBs3CH — IJI1 U3yUYCHUA CBOICTB B€IICCTB U XUMHNYCCKHNX peaKHHfI; €CTCCTBCHHO-
Hay4YHbIC MCTO/bI IIO3HAHUA — Ha6HIOI[eHI/Ie, HU3MCPCHUC, MOJACIIUPOBAHUC, SKCIICPUMCHT (peaHbHBIﬁ u MBICHCHHLIﬁ);

ciedosamy TpaBUIIaM TOJIb30BAHMSI XMMUYECKOH TTOCYI0H U 1Tab0opaTopHBIM 000pYJOBaHHEM, a TAKXKE MPaBUIIaM 00paIleHus ¢ BeIeCTBAMH B
COOTBETCTBUH C MHCTPYKIHUSMH IO BBIIOJIHEHHIO JTA00PATOPHBIX XUMUIECKUX OIBITOB MO TOJYYSHUIO U COOMPAHUIO Ta3000pa3HbIX BEHICCTB
(Boiopoia 1 KMCI0po/ia), IPUTOTOBICHUIO PACTBOPOB C ONPEACICHHON MaCCOBOM JI0JICH PacTBOPEHHOTO BELIECTBA; IUIAHUPOBATh U IIPOBOIUTH
XMUMHUYECKUE IKCIIEPUMEHTBI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOUEH U KHCIOT C IOMOIIIBI0 HHIUKATOPOB (JlakmMyc, heHondraienH,
METHUJIOPAHX U Ap.).

9 KIIACC

1.

PAcKpbléams CMblCl OCHOBHBIX XMMUYECKUX MOHATHN: XUMUUYECKUH DJIEMEHT, aTOM, MOJIEKYJla, UOH, KATUOH, aHUOH, IIPOCTOE BEILECTBO,
CJI0’KHOE BELIECTBO, BAJICHTHOCTD, AJIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCICHUS, XUMUYECKasl PEaKIHsl, XUMAYECKAsl CBSA3b, TEILUIOBON

3¢ deKT peakiu, MOJb, MOJISIPHBIM 00BEM, PACTBOP; SJIEKTPOIUTHI, HEAJIEKTPOIUTHI, HIEKTPOIIUTHUECKAs AUCCOLUALIMS, PEAKLIUU HOHHOTO
oOMeHa, o0paTuMble U HeoOpaTUMbIE PEAKIIUU, OKUCIINTEIbHOBOCCTAHOBUTENbHbBIE PEAKIINN, OKUCIIUTENb, BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTaHOBJICHHE, AJUIOTPOIHS, aM(POTEpHOCTh, XUMHUUYECKas! CBsI3b (KOBAJIEHTHAsI, MOHHAs!, METAJUIMYECKas), KPUCTAIIMUECKas peIIeTKa,
KOPpO3Usl METAJLIIOB, CIUIaBbl; CKOPOCTh XUMUYECKON PEaKINH, IIpeieiabHo gonyctuMas KoH nentpanus (I1I1K);

ULTIOCMPUPOBAmMsb B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSTHH (CM. 1.1) ¥ IPUMEHSITh 3TU MOHATHUS MIPU ONMKUCAHUU BEIIECTB U UX
MPEBPAILICHUH;
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3.
4.

10.

11.

12.

13.

UCNOIb306aMb XUMUUECKYIO0 CUMBOJIUKY JIJISl COCTaBJIeHUs (POPMYJI BELIECTB U YPAaBHEHUN XUMUYECKUX PEaKIHil;

onpeoenams BaJCHTHOCTh U CTENIEHb OKHCIICHUSI XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSIX PA3IMUYHOTO COCTaBa; MPUHAICKHOCTD BELIECTB K
onpeAeeHHOMY KJIaccy COeIUHEHHH 1o ¢hopMyiaM; BUJ XUMUYECKOU CBSI3M (KOBaJIEHTHAsI, HIOHHAsI, METa/NINYEeCKasi) B HEOPraHUIECKUX
COCIMHEHUSX; 3apsi/l MOHA 10 XUMHUYECKOH (hopMyIie; XapakTep Cpe/ibl B BOJHBIX paCTBOPAaX HEOPTAHUYECKUX COCIMHEHHMN, THIT
KPUCTAJUIMYECKOM PEIICTKA KOHKPETHOIO BEIIECTBA;

packpuvleams cmelca iepuoandeckoro 3akona . 1. MenneneeBa u JeMOHCTPUPOBATH €TO

MOHUMAHUE: ONUCLIBAMb U XAPAKMepU306ams TAONUIHYIO (HOopMy MepHUOINIECKON CUCTEMBI XUMUYECKUX SJIEMEHTOB: PAa3INyaTh MOHSATHUS
«rnaBHas noArpymnmna (Arpymnmna)y u «mobouyHas noarpymnmna (bpyrmmna)», manbie 1 G0JbIINe IEPHUOBL; COOMHOCUMb 0003HAUCHUS, KOTOPHIS
UMEIOTCS B TICPUOIMYSCKOMN Ta0IHIIe, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOSHUS aTOMOB XUMHUYCCKUX JICMEHTOB (COCTaB U 3apsi sApa,
oO11ee YUCIo 3NEKTPOHOB U paClpeIeICHHE UX 110 3JIEKTPOHHBIM CIIOSIM); 00bsACHAMb O0IIIe 3aKOHOMEPHOCTH B H3MEHEHUH CBOWCTB
AJIEMEHTOB M UX COCJAMHEHHH B Mpe/ieiax MallbIX MEPHUOI0B U TJIABHBIX MOATPYIII ¢ YIYETOM CTPOCHHS UX aTOMOB;

Ka1accuguyuposams XMMHUYECKUE JIEMEHTHI; HEOPraHMUECKHUEe BELIECTBAa; XUMUYECKUE peakluu (110 YHCIy U COCTaBy YYacCTBYIOIIUX B
PEaKIUy BEIIECTB, M0 TETUIOBOMY P EKTY, M0 U3MEHEHHIO CTETICHEH OKUCIICHUSI XUMUYICCKUX YJICMEHTOB);

xapakmepuzoeanib (Ol’ll/lelGClmb) O6HII/IC XHUMHUYCCKHE CBOMCTBA BEIICCTB PA3JIMYHBIX KIIACCOB, MOATBEPKAAA OIMUCAHUC ITPUME PaMU
MOJICKYJISIPDHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKquI;

cocmaesyisiims YpaBHCHUA BHGKTpOHHTH‘ICCKOfI JUucconmuanuu KucCJioT, LIeI0YCH 1 coneﬁ; ITIOJIHBIC 1 COKpaIJ_IéHHBIe YpPpaBHCHUA peaKHI/Iﬁ HOHHOI'O
O6MCHa; YpaBHCHUA peaKHI/Iﬁ, IMOATBEPNKAAOIIUX CYIHICCTBOBAHHUE FeHETUYECKOM CBS3U MCXKIY BEIICCTBAMU PA3JIMYHBIX KJIACCOB,

packpoleamsb CYIIHOCTb OKHUCIUTCIIBHOBOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ MOCPCACTBOM COCTABJICHUSA SJICKTPOHHOI'O OajlaHca 3TUX peaKHI/II\/II;

npocHo3upoeantb CBOICTBa BCHICCTB B 3aBUCUMOCTU OT UX CTPOCHUA, BOSMOKXHOCTH IMMPOTCKAHUSA XUMHUYCCKUX HpeBpaL[IeHI/If/’I B pa3JIMYHBbIX
YCIOBHUAX,

6blUUCIANMb OTHOCUTCIbHYIO MOJICKYJIAPHYIO U MOJISIPHYIO MAaCChbl BEIICCTB,; MAaCCOBYIO JOJIIO XUMHUYCCKOI'0O 3JIECMCHTA I10 (1)Op MYylJIC
COCAMHCHMA, MAaCCOBYIO JJOJIIO BCUICCTBA B paCTBOPEC; IIPOBOJUTH paCLIéTI)I 10 YPaBHCHHUIO XHUMHYCCKOM pCaKkuumn;

c1edosams TpaBUiaM TOJIb30BAHUS XUMUYECKOW TIOCYI0H U TaOOPATOPHBIM 000PYIOBAaHUEM, a TAKXKE MTPaBUIIaM OOPAIlIEHUS C BEIIECTBAMH B
COOTBETCTBUU C MHCTPYKLMSIMH I10 BBIIOJIHEHUIO J1a00paTOPHBIX XMMHUUECKUX OIBITOB IO MOJIYYEHUIO U COOMpaHHIO ra3000pa3HbIX BEIIECTB
(aMMuaka M yriieKucioro rasa);

npoeodumb p€aKuuun, MOATBCPIKAAIOIIEC Ka4eCTBCHHBIN CO CTaB Pa3IMYHBIX BCUICCTB: PACIIO3HABATDb OIILITHBIM l'Iy'TéM XJopung 6p0MI/II[, noauna,
Kap60HaT, (bOC(l)aT, CHJIMKAT, Cy.]'II)(baT, TUAPOKCUANOHBI, KATHOHBI aMMOHHA U MOHBI U3YYCHHBIX MCTAJIJIOB, IPUCYTCTBYIOIUC B BOJAHBIX
pacTBOpax HCOPraHMYCCKUX BCIICCTB,
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14. npumensms OCHOBHBIE ONIEPAIIHM MBICIUTEIBHOM AEATENBHOCTH — aHAIN3 U CUHTE3, CpaBHEHUE, 0000I1IeHuE,
CUCTEMAaTH3alHIO, BHISIBICHUETIPUYMHHOCIIEICTBEHHBIX CBA3E€H — I N3y4YEeHHs CBOMCTB BEIIECTB U XUMHUYECKUX
peaKIuii; ecTeCTBEHHOHAYYHbIE METO/Ibl IO3HAHUS — HAOII0JICHNE, U3MEPEHHE, MOACTUPOBAHNE, SKCIIEPUMEHT
(peanbHbBIN U MBICIIEHHBIH).

Conep:xanue 8 kiaacc
(68 yacos, 2 yaca B HeJ1€JI10)

ITepBoHayajbHBbIE XMMHYECKHE TOHATHSA

IIpeamer xumuu. Ponp Xumuu B KU3HHM 4elloBeka. XuUMHUA B cuCTeMe HayK. Tena u BemiecTtBa. PuU3MUECKHE CBOMCTBA BEILECTB.
ArperatHoe cocTosiHHE BemiecTB. [loHsTHE 0 MeTO/Max Mo3HaHMsI B XUMHH. UHCThIe BemecTBa U cMecH. CriocOOBI pa3iesieHus CMECEeH.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XMMHMYECKHUX 3JIEMEHTOB. IIpocTeie M cilokHBIE BemecTBa. ATOMHO-
MOJIEKYJIIPHOE YUYEHUE.

Xumnueckas GopMyiia. BaneHTHOCTh aTOMOB XMMUYECKHX JIEMEHTOB. 3aKOH MTOCTOSIHCTBA cOCTaBa BelecTB. OTHOCUTENbHAS aTOMHAas
Mmacca. OTHOcHUTeIbHAs MOJIEKYJIIpHas Macca. MaccoBas 101 XMMHYECKOTO 3JIEMEHTa B CO€IMHEHUU.

KomnuectBo BemiectBa. Moisb. MosnsipHas macca. B3anMoCBs3b KOIMUYECTBA, MAaCChl U YNCIIA CTPYKTYPHBIX €IMHULL BellecTBa. Pacuérel
1o (popMysIaM XUMHYECKHX COEINHEHHH.

Ouznyeckue W XUMUYECKUE SBIEHUS. XHUMHUYecKas peakuus U e€ MPU3HAKU. 3aKOH COXpPAHEHHS MacChl BEHIECTB. XUMHUYECKHE
ypaBHeHus. Knaccudukanus XUMUYECKUX peakuuil (COeAMHEHUs], Pa3IoKEeHHs, 3aMelleHus, 0OMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCY0H, MpaBmwiIaMu pabOThl B 1abopaTopuu U mpuéMamMu oOpalieHus ¢ 1adopaTOpHBIM 000pYAOBaHUEM,
U3y4EHHE U ONHCaHue (PU3NUECKUX CBOWCTB 00pa3ll0B HEOPTaHWYECKUX BEIIECTB, HaOM0qeHHE pu3NUYeCcKUX (TUIaBJIEeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYyNKe, KUIEHME U KOHIEHCAIUs BOJbl) MU XMMHUYECKHUX (FOpPEHHE CBEYM, MPOKAIMBAHUE METHON NPOBOJIOKH,
B3aUMO/IEIICTBHE Mella C KUCIOTON) sIBJICHUH, HAOIIOIeHNE U ONMCAaHHWE IMPU3HAKOB MPOTEKAHUS XUMHUECKUX PeakLui (pa3iokeHue caxapa,
B3aUMOJICIICTBHE CEPHOM KUCIOTHI C XJIOpUIOM Oapusi, pasnokeHue ruapokcuna meau (II) mpu HarpeBanuu, B3auMOJEHCTBHE JKele3a C
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\ pactBopoMm coni Meau (II), uzydeHue crmocoOoB pa3aeneHuss CMECei: ¢ TOMOIIBIO MarHuTa, GUIbTPOBaHKE, BhIIApUBAHUE,

TUCTWIUIAIMS, Xpomarorpadus, NpoBeleHHEe OYMCTKUA MOBAPEHHOM coyid, HaONIOJEHHWE M ONHMCaHUE pe3yJIbTaTOB MPOBEACHUS OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHs MacChl, CO3JaHIe MOeNIel MOJIEKYJT (I1apOCTEP>KHEBBIX ).

BaxHeiilue npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB

Bozayx — cmech ra3zoB. CoctaB Bo3nyxa. Kucnopo — anemMeHT u rpocTtoe BemiecTBo. HaxoxaeHue kuciopoaa B nmpupoze, puandeckue u
XUMHUYeckne cBorcTBa (peakuumu ropenus). Oxcuabl. Ilpumenenue xucnopona. CrocoObl MONyuyeHHs] KUCIOpPOAa B J1IaOOpaToOpuu U
npoMbinuieHHOCTH. KpyroBopot kuciiopoza B npupoze. O30H — ajlIoTponHast MOAU(PUKALUS KUCIOPOa.

TernoBoii 3¢ ekt xumMuyeckol peakiuu, TePMOXUMUIECKHE YPAaBHEHHS, IK30- U SHIOTEPMHUYECKUE peaKiu. TOIUIMBO: Yroib U METaH.
3arpsizHeHUe BO3/1yXa, yCUJIEHHE MapHUKOBOTO 3(dekTa, pazpylieHrHe 030HOBOTO CIIOSI.

Bopopox — snemeHnt u mpocrtoe BemecTBo. HaxoxaeHue Bogopoaa B Mpupoje, pU3HMUECKUe U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE,
crocoOb! noayyeHus. Kuciorst u comnu.

Monsipablit 00BEM ra3oB. PacuéTel 10 XUMHUYECKUM YpaBHEHHSIM.

®dusuyeckue cBocTBa BoAbl. Boma kak pactBoputenb. PactBopbl. HackllieHHbIE M HEHACHIIIEHHBIE PACTBOPHI. PaCTBOPUMOCTD BEIIECTB
B Bozie. MaccoBast 10Ji BeLIeCTBa B pacTBOpe. XMMHUECKHE CBOMCTBA BOJbl. OcHOBaHUsA. Poib pacTBOpOB B MPHUPOJE U B KU3HHU UEIOBEKA.
KpyroBopoT Bobl B ipupoe. 3arpsi3sHeHUE NPUPOAHBIX BOJ. OXpaHa U OUYUCTKA IPUPOIHBIX BOJI.

Knaccudukanuss Heopranuyeckux coeauHeHuid. Oxcuabl. Knaccudukamusi okcumoB: coneoOpasyronire (OCHOBHBIE, KHCIIOTHBIE,
amdorepHbie) 1 HecoseoOpa3zyromue. Homenknarypa okcuaoB. @u3nuecKkue U XMMUYECKHE CBOMCTBA OKCUAOB. [lonydeHne okcuioB.

OcnoBanust. Knaccudukanuss ocHoBaHMH: IIENOYM M HEpacTBOpUMble ocHOBaHUs. HomeHknaTypa ocHoBaHuidl. Pusnueckue Hu
XMMHYECKHE CBOMCTBA OCHOBaHUM. [losryyeHrne 0oCHOBaHUM.

Kucnotel. Kimaccudukanust kucinor. Homenkimarypa kuciaor. @u3ndeckue U XMMHUYECKHE CBONCTBA KUCIOT. Psl aKTUBHOCTH METAJIJIOB
H. H. bekerosa. I[lomydyenue Kucior.

Comu. Homenknarypa coneil. @u3nueckne 1 XUMAYECKUE CBOMCTBa coiel. [lomyuenue conen.

I'enernueckas cBsA3b MEXKIY KilacCaMH HEOPraHUYECKUX COETMHEHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpEe/IelIeHue COJepXKaHUs KHUCIOpPOAa B BO3JyXe, MOIydYeHHE, coOMpaHMe, pacHO3HAaBaHUE M HM3y4YCHHE CBOICTB
KHUCJIOpOJia, HAOJII0/IEHNE B3aUMOJICHCTBUS BEILECTB C KUCIOPOJOM U YCJIOBUS BO3HMKHOBEHMSI W IIpEKpallleHusi ropeHus (Imoskapa),
O3HAKOMJIGHHE € 00pa3lamMH OKCHIOB M OIMCaHHE HMX CBOMCTB, MOJyueHHE, cOOMpaHHe, Pacllo3HaBaHWE W M3YYCHHE CBOICTB BOJAOpOJA
(ropenwme), B3aumMoieiicTBre Boiopoaa ¢ okcuaom meau (I1) (Bo3MOKHO MCIONIb30BaHUE BUIACOMATEPUAIOB), HAOIIOIEHHE 00Pa3Il0B BEIIECTB
KOJIMYECTBOM | MOJb, UCCIIEJOBaHHE OCOOCHHOCTEW pPacTBOPEHHUsS BEIIECTB C Pa3NIUYHONW PACTBOPUMOCTHIO, MPUTOTOBJIEHHE PACTBOPOB C
onpeIeIEHHON MacCOBOM J10JIe pacTBOPEHHOTO BEIIECTBA, B3AMMOJICHCTBHIE BOJIBI C METAJJIaMU (HATPUEM U KaJbI[ieM) (BO3MOKHO
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\ HCITOJIB30BAHHUC BI/I,I[COMaTepI/IaJ'IOB), HCCICOI0OBAHUC 06p33L[0B HCOPraHMYCCKUX BCIICCTB PA3JIMYHBIX KJIIACCOB,

HaOJr0/IeHHe M3MEHEHHs] OKPACKU MHIMKATOPOB B PACTBOpaxX KUCIIOT U IIeNOYeH, n3ydyeHue B3aumonaencTBus okcuaa menu (II) ¢ pactBopom
CEpHOM KHUCJIOTBI, KACIOT C METajulaMHU, peaKUuid HEHUTpaau3aluu, MOJTy4YeHUE HEPACTBOPUMBIX OCHOBAaHHI, BBITECHEHUE OJHOTO MeETasuia
JPYTHM U3 paCTBOPA COJIM, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe « BaxkHelIre Kinacchl HEOPraHMYECKUX COSTUHEHUI.

Iepuonnyeckuii 3akon u Ilepuoguyeckas cucrema xumMudeckux 31eMeHToB /. U. MenaeneeBa. Ctpoenne aToM0B. XMMUYeCKAs
cBs13b. OKNCINTENIbHO-BOCCTAHOBUTE/IbHbIE PeAKIIUA

[lepBbie TONBITKM KJIACCH(PUKAIMK XUMHUYECKUX dJeMeHTOB. [loHsTHe O Trpynmax CXOAHBIX OJEMEHTOB (IIEJIOYHBIE U
HIeJI0YHO3EMENTbHBIE METAJUIBI, TaJIOTCHBI, HHEPTHBIC T'a3bl). DJIEMEHTHI, KOTOPhIC 00pa3yoT aM(pOTEPHBIC OKCUIBI U TUAPOKCHUJIBI.

[lepuoanueckuit 3akoH. [lepuoandeckas cucrema xumuueckux sneMenToB 1. . MenaeneeBa. KoporkonepuoaHas U JJIMHHONEPUOIHAS
dopmer [leproguueckoii cuctembl xumudeckux snemeHToB [I. WM. MenneneeBa. Ilepuoast u rpynmbl. Du3nueckuil CMBICT MOPSIKOBOTO
HOMEpa, HOMEPOB MEPHO/Ia U TPYMIIbI JIEMEHTA.

Crtpoenue atomoB. CoctaB aTroMHBIX sifep. M3otomnbl. DnekTpoHbl. CTpOeHHE AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBhIX 20 XUMUYECKHUX
sneMmeHToB [lepuonnueckoi cuctemsl J[. M. MenaeneeBa. XapakTepuCTHKa XHUMHYECKOTO 3JIEMEHTA IO €ro nojoxeHuto B Ilepuomnueckoi
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHMs paJilyca aTOMOB XHMUYECKHUX DJIEMEHTOB, METAUTMYECKUX M HEMETAJUTMYECKUX CBOWCTB IO TPYyIIaM U
nepuoaam.

3nauenue [lepumonuueckoro 3akona u Ileproguueckoil cucTeMbl XMMHUYECKHX JJIEMEHTOB JJIA pa3BUTUS Hayku W npaktuku. . W.
MeneneeB — y4€HbIN U IPAKIAHUH.

Xumnueckas cBs3b. KoBasieHTHas (MoJisipHasi U HETIOJSIPHAs) CBS3b. DJIEKTPOOTPHUIATEIIBHOCTh XUMUYECKUX AJIeMeHTOB. VIOHHAs CBSI3b.

Crenenp okucineHus. OKUCIUTEIBHO--BOCCTAHOBUTENbHBIE peakiuu. [Iporiecchl OKUCIEHUST M BOCCTaHOBJIEHUA. OKHCIMTENH U
BOCCTaHOBHUTEIH.

Xumuueckuii Ixcnepumenm:

U3yYCeHHE OOpa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCHA IIMHKA C PAcTBOpaMH KHUCJIOT W IIEIO0YeH,
MIPOBE/ICHUE OIBITOB, WUIIOCTPUPYIONIUX TPUMEPHl OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakIuil (TOpeHHe, peaKkIuu pPa3ioKCeHHUS,
COCJTMHEHMUS).

Mescnpeomemmnuwie ceasu

Peanuzanusi MEXNpPEAMETHBIX CBS3€M MpH H3YYCHHH XHMHH B § KJacce OCYIIECTBISETCS Yepe3 HCIOJIb30BAaHME KaK OOIIUX
€CTECTBEHHO--HAYYHBIX MMOHATHN, TaK U TOHATUHN, SIBIISIOMIMXCS CUCTEMHBIMHU JJIS1 OTJICTBHBIX MTPEAMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.

OO01ure ecTeCTBeHHO--Hay4HbIe MOHSATUS: HAYyYHBIN (haKT, TUIIOTe3a, TEOpUs, 3aKOH, aHallu3, CUHTE3, Ki1accuuKalys, nepruoJuIHOCTb,
HaOII0/IEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, H3MEPEHUE, MOJICIIb, SIBIICHHE.
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®uzuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOIMbI, PaJUOAKTUBHOCTh, MOJEKYJa, dJIEKTPUUECKUN 3apsij,
BEIIECTBO, TeJI0, 00BbEM, arperaTHOe COCTOSIHHE BEIeCTBa, Ia3, (pU3uvecKue BEIUYMHBI, €AUHULBI U3MEPEHUS, KOCMOC, IJIaHEThl, 3BE3/IbI,
Connue.

buonorus: gporocunTes, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapocepa, MUHEPaIIbl, TOPHbIE IOPO/IbI, 10JIE3HBIE UCKOTIAeMbI€, TOILTUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemrecTBo M XMMHYeCKas peaKkuusi

[Tepuoanueckuit 3akoH. [lepuoguyeckas cucrema xumudeckux 3nemMeHToB J[. 1. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB XMMHUYECKHX DJIEMEHTOB IMEPBBIX TPEX MEPHUOJOB, KaIMs, KaJblUsi U UX COECIUHEHUHW B COOTBETCTBHUU C IMOJIOKEHUEM
31eMeHTOB B [lepuonnueckoi cucteMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUABl XUMHUYECKOM CBA3M. THUNBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTb CBOWCTB BEIIECTBA OT THIMA
KPUCTAJUIMYECKON PEIETKN U BUJIA XMMHUYECKOM CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XMMHUYECKHE CBONCTBA BEIIECTB, OTHOCALIMXCA K Pa3IWYHBIM Kjaccam
HEOPraHWYECKUX COEAMHEHUN, TeHETUUECKasl CBSI3b HEOPIraHUUECKUX BEILIECTB.

Knaccudukanus XMMHUYECKHX DPEAKIM MO0 pa3iuYHbIM IMpU3HAKaM (TI0 YHCIy W COCTaBy Y4YaCTBYIOIIUX B PEAKIMU BEIIECTB, IO
TEIIOBOMY () (eKTy, N0 U3MEHEHHIO CTETIEHEN OKUCIICHUS XUMHUYECKHX JJIEMEHTOB, M0 00paTUMOCTH, 110 YYacCTHIO KaTaiau3aTopa). JDK30- U
SHJIOTEPMHUUYECKHUE PEAKIINN, TEPMOXUMUUYECKNE YPABHEHUSI.

[ToHsiTHE O CKOPOCTH XUMHUUECKOH peakiuu. [ToHsATHE 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX peakuusx. [[oHATHEe 0 TOMOTreHHBIX
U TeTeporeHHbIX peakuusx. [lonstue o karamuze. [lonstue o XxumuyeckoMm paBHOBecHH. (DAKTOPHI, BIMSIOMIME HA CKOPOCTh XUMHUYECKOU
peaKkuuy U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIMH, JJIEKTPOHHBIA OajaHC OKUCIUTENbHO-BOCCTAHOBUTEIbHONW peakiuu. CocTaBieHHe
YpaBHEHHMI OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKLUI ¢ UCTIOIb30BAaHUEM METO/Ia 3JIEKTPOHHOTO OanaHca.

Teopus 3M€KTPOTUTUUECKON AUCCOLUAIINM. DJIEKTPOJIUTHI U HEANIEKTPOIuThl. KaTnoHbl, aHMOHBL. MeXaHU3M TMCCOLMALIUU BEIECTB C
Pa3IUYHBIMHU BUIaMU XUMHUECKOH cBsi3u. Crenens aucconuanyy. CUIbHBIE U Cl1a0ble AIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. YcCioBUS MPOTEKaHUS PeaklUil HOHHOTO OOMEHa, MOJHbIE U COKpAlIEHHbIC HOHHBIC YPABHEHMS PEaKIIHA.
CBoiicTBa KUCIIOT, OCHOBaHHUN M COJICH B CBETE MpPEJICTAaBICHUH 00 3JEKTPOIUTHUECKOW auccouuanuy. KadecTBeHHbIE peakIMy Ha HOHBHI.
[TonsTHE O TMAPONIN3E CONEN.
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Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C MOJIEISIMH KPHUCTAUNIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIECTB — METAUIOB U HEMeTalioB (rpadura U anamasa),
CJIOKHBIX BEIECTB (XJIOpUIa HaTpUs), UCCIETOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peakiM OT BO3JEHCTBUS pa3iIM4HbIX (PAKTOpOB,
UCCJIEJOBAHKUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILECTB, IpoOLEcca AUCCOLMALMM KUCIIOT, IIEN04Yel U cojeil (BO3MOYXHO MCIIOJIb30BaHUE
BUJIEO MaTepuasoB), MPOBEJIEHHE ONBITOB, WILIIOCTPUPYIOIIMX NPU3HAKU MPOTEKAHUS pPEaKUMid HOHHOro oOMeHa (oOpa3oBaHHE oOcajka,
BbIJICJIEHUE Ta3a, 00pa30BaHUE BObI), ONBITOB, MILTIOCTPUPYIOIINUX IPUMEPBI OKUCINTENbHO-BOCCTAHOBUTENIBHBIX PEaKLUil (rOpeHne, peakuu
pas3lIOKEHUs,, COEIMHEHMsI), PACINO3HABAHWE HEOPraHMYECKUX BELIECTB C IOMOLIbI0 KAaueCTBEHHBIX pEaKIUil Ha MOHbBI, pELICHue
IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaibl U UX coeJUHEHUS

OOmast xapakTepucTuka raisoreHoB. OCOOEHHOCTH CTPOEHMs aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CtpoeHue u (uznyeckue
CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XMMHUYECKHE CBOMCTBAa Ha INpHMepe Xjopa (B3aUMOAEWCTBUE C MeTaUIaMH, HEMeTallaMH,
niesioyamu). XmaopoBoaopoa. CosisiHas KUCIOTAa, XUMHUYECKUE CBOMCTBA, MOJydeHHE, MpUMEHeHHe. JleficTBue xjiopa M XJIOpOBOAOPOJA Ha
OpraHu3M uesoBeka. BaxkHelne XJI0pHuabl U UX HAXOXKJCHHUE B IPUPOJE.

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHblE CTeNeHH okucieHus. CTpoeHue u
¢u3uueckrue CBOMCTBA MPOCTHIX BEUIECTB — KHUCIOPOAA U CEpbl. AJUIOTPONHBIE MOTU(HUKAIMUA KHUCIOPOAa U cepbl. XMMHUYECKHUE CBOWCTBA
ceprl. CepoBOJOpOJ, CTpoeHHUE, (U3NUECKUE W XUMHUYECKHEe CBOMCTBA. OKCHABI Cepbl KaK MPEACTAaBUTENH KHUCIOTHBIX OKcHIOB. CepHas
KHUCJIO0Ta, (PU3NYECKHME M XMMHYECKHE CBOMCTBa (00LIME Kak IMpeiCcTaBUTENs Kiacca KUCIOT M crneuurpuuyeckue). XUMHUYECKUE pPEaKIUH,
JeKallue B OCHOBE NPOMBIIIJIEHHOTO croco0a MogydyeHHs cepHoW KHchoThl. Ilpumenenue cepHoil kucinoTbl. Cosin CepHON KHCIIOTHI,
Ka4deCTBEHHAasl peakuusi Ha Cyibdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUH B MpHpoJie. XUMHUYECKOE 3arps3HEHNE OKPY)KAIOLIEH cpebl
COEIMHEHUSIMH Ccephbl (KUCIOTHBIE JOK/H, 3arpsi3HEHUE BO3AyXa U BOAOEMOB), CIIOCOOBI €ro MPeJ0TBPALCHHUS.

OOmas xapaktepuctuka siemMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE CTETNEHH OKHCICHHs. A3OT,
pacrpocTpaHeHHe B Ipupoze, pusnueckue u xumudeckue ceoiicrsa. Kpyropopor azora B npupoae. AMMUak, ero (pu3ndeckue 1 XuMU4ecKue
CBOICTBa, Mojy4yeHue u npuMeHenue. Coiau aMMOHUS, UX (U3NUYECKHE M XMMHUYECKHE CBOMCTBA, MpuMeHeHue. KadecTBeHHass peakuus Ha
MOHbI aMMOHUS. A30THasi KUCJIOTa, €€ MojJy4yeHue, (pu3NYecKue M XUMHYECKHE CBOIcTBa (0OmIMe Kak IpEeACTaBUTENS Kilacca KUCIOT U
crnenuduueckue). Mcmonp3oBaHWEe HUTPATOB M COJCH aMMOHMS B KayeCTBE MHUHEPAIbHBIX yI0OpeHuid. XUMHUYECKOE 3arpsi3HEHUE
OKpY’Kalollel cpelpl COCAMHEHUSIMHM a30Ta (KUCIOTHBIE 0K, 3arps3HEHUE BO3JyXa, MOYBbI M BOA0EMOB). PDocdop, alIoTpomHbIE
mogudukamu ¢ocdopa, ¢pusnueckue U xumuyeckue cBoiictBa. Oxcun dochopa (V) u docdopHas kucnora, GuU3NUECKHe U XUMHUECKUE
CBOICTBA, osryueHue. Mcmonb3oBanue GocdaroB B KaueCTBE MUHEPATBHBIX YI00OPEHUIA.
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OO6mas xapakrepuctuka 371eMeHTOB [VA-rpynmel. OCOOCHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIC CTCTICHH OKHCICHUS. YTIEpo,
AJIOTPOIIHbIE MOIU(UKAIMK, PACHpPOCTpaHEHUE B Mpupoie, Gu3NYecKue W XUMHUYecKHe cBoicTBa. Ancopbuus. Kpyrosopor yriepona B
npupone. Okcunpl yrieponaa, ux (u3MuecKue M XHMUYECKHE CBOMCTBA, JEMCTBHE Ha >KMBBIE OPraHU3MBbI, MOJyYE€HHUE U TNPUMEHEHHE.
DKoJjoruveckre MpoOieMbl, CBsi3aHHBIE ¢ OkcuaoM yriepona (IV), rumoresa rio0albHOTO TMOTEIUICHHUS KIIMMaTa, MApHUKOBBIMA A(dexT.
VYronbHas KuCIOTa U €€ CONM, X (U3NYECKHEe U XUMHUYECKHE CBOWCTBA, MOJTy4YeHHE M MpuMeHeHHne. KauecTBeHHas peakuus Ha KapOoHat-
noHbl. Mcnonb3oBanue kapOOHATOB B ObITY, MEIULIMHE, IPOMBILIUIEHHOCTH U CEJIbCKOM XO03sICTBE.

[lepBoHauanbHble MOHATHS 00 OpPraHMYECKUX BEIECTBAX KaK O COEIUMHEHMSAX yriepoja (MeTaH, 3TaH, 3TWJIEH, aleTHJICH, 3TaHOJ,
TJIMLEPHUH, YKCYCHas Kuciota). [IpupoaHble MCTOYHUKU YIJIEBOAOPOIOB (yroyib, MPUPOIHBIA Tra3, HedTh), MPOAYKTHI HUX MepepadOTKH
(OeH3uH), MX poib B OBITY M NMPOMBIIUIEHHOCTH. [ToHATHE O OMONOrMYecKH Ba)KHBIX BEIECTBAX: )KHUpax, OeiKax, yriieBoJax — U MX POJIU B
’KU3HU yejoBeka. MarepuaabHOE €JUHCTBO OPraHMUECKUX M HEOPraHUYECKUX COEIMHEHUI.

Kpemuuii, ero ¢usnyeckue W XUMUYECKHE CBOWCTBa, MoJiyueHWe u npumeHeHue. CoequHeHHs KpemMHHUs B mpupope. OOmrue
npenctaBieHus 00 oxcuae kpemuus (IV) u kpemaueBoii kucinore. CUIMKaThl, UX HCIONb30BaHUE B OBITY, B IPOMBIIUICHHOCTH. Baxkueiime
CTPOUTENIbHBIE MaTepHalbl: KepaMUKa, CTEKJIO, LIEMEHT, OeToH, ene300eToH. [Ipobiempl 6€30MacHOrO HCIMOJB30BAHUS CTPOUTEIBHBIX
MaTepuasoB B MOBCEAHEBHON KU3HU.

Xumuueckuii Ixcnepumenm:

u3yueHHe 00pa3lloB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI, MPOBEICHHE KAaUEeCTBEHHBIX PEaKIMi Ha XJIOPHI-HOHBI U
HaOJI0/IeHUE IPU3HAKOB UX MPOTEKAHUSI, OMBITHI, OTpaXkarolie (pu3nyeckrue 1 XMMUYEeCKHEe CBOMCTBA TaJIOr€HOB U UX COCTUHEHUH (BO3ZMOXKHO
WCIIOJIb30BAaHHE BHUIECOMATEPHUATIOB), O3HAKOMJICHHE C oOOpasliaMu XJIOPHAOB (TaJOT€HHIIOB), O3HAKOMJICHHE C oOOpa3llamMH cephl U ¢
COCIMHEHUSIMU  (BO3MOXHO HCIOJB30BaHWE BHUAEOMATepuasoB), HaOIIOJeHHe IMpoliecca OOyrIMBaHHMsS caxapa TMoJ JAelcTBHEeM
KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yYeHHE XUMUYECKHX CBOICTB pa30aBlieHHON CEPHOM KUCIIOTHI, MPOBEICHUE KaUeCTBEHHON peakluu
Ha CyJb(aT-uoH U HaOJNIO/IEHUE MpU3HaKa €€ MPOTEeKaHUs, O3HAKOMJICHHE ¢ (U3MYECKUMH CBOMCTBaMH a30Ta, (pochopa U MX COECAUHEHUM
(BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPHUAIOB), 00pa3liaMu a30THBIX W (POchOpPHBIX yI0OpEHUil, MOTy4YeHne, cCoOOnpaHne, pacrlo3HaBaHue H
W3y4YeHHE CBONCTB aMMHUaKa, MPOBEJCHHE KAaueCTBEHHBIX peakiuil Ha MOH aMMOHHS U Goc]aT-uoH U U3yyeHUe MPU3HAKOB MX MPOTEKAHUS,
B3aUMO/JICHICTBUE KOHLEHTPUPOBAHHOM A30THOM KHCIOTBHI C MeIbI0 (BO3MOXKHO HCIIOJIb30BAaHHE BHUAEOMATEPUATIOB), U3yueHHE MoJenei
KPUCTAJUTMUECKUX PEIIETOK anmasa, rpadura, QpysuiepeHa, O3HaKOMIJIEHUE € MTPOLIECCOM aIcOpOLIUN PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yraéM M yCTPOMCTBOM NPOTHBOrasa, MOJy4YeHHe, coOupaHHe, pPACIIO3HABaHWE U M3YUYEHHE CBONCTB YIVIEKHCIOrO Trasa, MHpOBEACHHE
KayeCTBEHHBIX peakiuil Ha KapOOHAT M CHJIMKAT-UOHBI U M3yYEHUE MPHU3HAKOB MX MPOTEKAHUS, O3HAKOMIICHHE C MPOIYKIUEH CHUIMKATHOU
IIPOMBIIIJIEHHOCTH, PEIIEHNE IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaykHele HeMeTallbl U UX COEMHEHUS.

Metayuibl M MX COeIMHEHUS
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OO0mras xapakTEepUCTHUKA XUMUYECKUX SJIEMEHTOB — METAJUIOB HA OCHOBAaHUU UX MOJIOXKEHUs B [lepuoanueckoil cucteMe XUMUYECKUX
anemeHToB J[. . MenpaeneeBa u crpoenus atomoB. CTpoeHUE METaJUIOB. MeTayuimdeckas CBs3b U METaJNIMYECKasi KpUCTANTUYECKas PeIIETKa.
DIEKTPOXUMHUYECKUN PsJl HAPSDKEHUH MeTauioB. OU3HUeCKue U XUMHUYECKHE CBOWCTBA MeTaiioB. O0IIHe crocoOb! MOMyUeHHs METAJJIOB.
[TonsiTe O KOPPO3UM METAJIOB, OCHOBHBIE CIOCOOBI 3alIUTHI MX OT KOoppo3uH. CmiaBbl (CTallb, YyTyH, TIOPATIOMHUHHMA, OpOH3a) U HUX
MPUMEHEHUE B OBITY U IPOMBIIIIJICHHOCTH.

[llenounbie Metamabl: nosnokenue B Ilepuommyeckoil cucteMe xuMmuueckux sneMeHtoB [l. M. MenneneeBa, CTpoeHUE HUX aTOMOB,
HaxoxaeHue B mpupone. Ousnueckne U XMMHYECKUE CBOMCTBa (Ha mpuMepe HaTpusl W Kanus). OKCUABI M TUAPOKCUABl HATPUS U KaJHsl.
[IpuMeHeHre HIeNOYHBIX METAJUIOB U UX COEIMHEHUM.

[IlenoyHo3emMeNbHBIE METAIIBI MArHUM U KaJIbLUI: noJiokeHue B [lepruoanueckoi cucteMe xumudyeckux aementoB . 1. Menneneesa,
CTPOCHHE WX aTOMOB, HaXOXKJIeHHE B Mpupojie. Pu3nyeckre ¥ XUMUYECKHE CBOMCTBA MAarHus M Kajblus. BakHeWne COeTMHEHHS KaJIbIUs
(oxcun, ruApoKcua, conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHeHHSI.

Amomunuii: nonoxenue B Ilepuonnueckoir cucreme xumuueckux snemeHToB JI. M. MenneneeBa, CTpO€HHE aTOMa, HAXOXKICHHE B
npupoe. usndeckrie U XUMHYECKHUE CBOMCTBA amOMUHUS. AMPOTEpHBIE CBOMCTBA OKCH/IA M TUAPOKCUIA aTFOMUHUSI.

Kenezo: nonoxxenue B [lepuoanueckoil cucreme xuMudeckux 3iaeMeHToB . 1. MenaeneeBa, CTpoeHHE aTOMa, HaX0KAEHUE B IPUPOJIE.
duznyeckue U XUMHUYECKHe CBOMCTBA kene3a. Okcuabl, ruapokcuasl u coiu xkenesa (II) u sxxenesa (I1I), ux coctas, cBOKCTBA U MOJTyYEHHE.

Xumuueckuii IKCnepumeHm:

O3HAKOMJICHHE C oO0pa3laMl METaUIOB U CIUIABOB, UX (PU3UYECKHMMH CBOWCTBAMHU, HM3y4€HHE pPE3YyJIbTaTOB KOPPO3UU METAIIOB
(BO3MOXXHO HCTIOJB30BAaHUE BUICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUA OKCHAA Kajblldd W HATpUs C BOJOW (BO3MOXXHO
UCIIOJb30BAaHUE BHUIEOMATEPUATIOB), HUCCIEIOBaHHE CBOMCTB JKECTKOW BOJBI, Mpollecca TOpPEHHs keje3a B KUcIopone (BO3MOXKHO
HCIIOJIb30BAHUE BUJIEOMATEPHAIIOB), TPU3HAKOB MMPOTEKAHUS KAaU€CTBEHHBIX PEaKLUi HA MOHBI: MarHus, Kajablus, aJIOMUHUS, IMHKA, JKee3a
(II) u xene3a (III), menu (I1), HabmroieHUE W ONMHMCaHKHE MPOLECCOB OKpALIMBAHUS TUIAMEHM MOHAMU HATPHsl, Kaldus U KaJlbLus (BO3MOXKHO
UCIIOJB30BAaHUE BHUJICOMATEPUAJIOB), HCCIEAOBaHNE aMQPOTEPHBIX CBOWCTB THIPOKCHIA QIIOMHHHS W THIPOKCHIA ITMHKA, PEIICHHE
SKCHEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BaxkHelme MeTaibl U UX COETUHEHUS.

XuMHus M OKpy:KamoLias cpeaa

BemectBa 1 maTepuasibl B MOBCEIHEBHOW JKM3HHM 4YeJIOBEKa. be3ornacHoe MCIOIb30BaHUE BEIIECTB M XMMHYECKUX PEAKIUN B OBITY.
[TepBast moMoIIs IPU XUMUYECKHUX 05KOTaX M OTPABICHUSIX.

XHUMHYECKOE 3arpsi3HCHHE OKPYIKaIoIe cpenbl (mpenenbHas AOMycTUMas KOHIeHTpamnus BemectB, manee — [1JIK). Ponp xumuum B
PEIICHUHN YKOIOTUYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:
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\ HU3Yy4YCHUC 06paBI_IOB MaTCcpruaJIoB (CTCKJ'IO, CILIaBbI MCTAJIJIOB, IIOJITUMCPHBIC MaTepI/IaJ'IBI).

Mesxcnpeomemmunie ceasu

Peanuzamust MEXNpPEAMETHBIX CBS3€H MPH H3YYCHHH XHMHH B 9 Kilacce OCYIIECTBISCTCS dYepe3 HCIOJIb30BAaHHE KaK OOIINX
GCTGCTBGHHO-Hay‘-IHI)IX HOHSITI/Ifl, TaK U HOHSITPIfI, ABJIAIOIIUXCA CUCTEMHBIMU MJIA OTACJIBHBIX Hpe)IMeTOB GCTCCTBGHHO--Hay‘-IHOFO IIHUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIC MMOHATHUS: HAY4YHBIH (akT, TUIIOTE3a, 3aKOH, TCOPHS, aHAJU3, CUHTE3, KIACCU(PUKALIUS, TEPUOIUIHOCTD,
HaOII0/IEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MO/JIENb, SIBIICHUE, MAPHUKOBBINA Y (HEKT, TEXHOIOTHS, MATEPUAIBL.

®dusuka: Marepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIW/, U30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUN 3aps/l,
MIPOBOJIHHUKH, TIOJTYIPOBOTHUKHU, IUIECKTPUKH, (POTOIIEMEHT, BEIISCTBO, TEIO, O00BEM, arperaTHOE COCTOSHUE BEIIECTBA, Ta3, PacTBOD,
pPacTBOPUMOCTD, KPUCTAJLIMYECKAs pelETKa, CIUIaBbl, (PU3MYCCKUE BEIUYMHBI, CIUHUIBI H3MEPEHHUsA, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI,
38361, CoHIIE.

buonorust: poTocuHTe3, IBIXaHUE, OHOC(hepa, IKOCHCTEMa, MUHEPAIILHBIC YI00PEHS, MUKPOIJIEMEHTHI, MAaKPOJJIEMEHTHI, TUTATCIILHBIC

BEIIECTBA.
['eorpadusi: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MTOPO/IbI, OJIE3HBIE HCKOMIAEMbIE, TOILIIMBO, BOAHBIE PECYPCHI.
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Ne HaunmenoBanue pa3nenos u Komriecreo sacon DJIeKTpOHHbBIe (HM(ppPOBbIE)
n/n TeM MPOrpaMMbl Bcero Kontposbuere HpakTuieckue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paspea 1. [lepBoHayanbHble XUMUYECKHE IOHATHS
XuMus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubmuoreka [JOK
MIPAKTUYECKOU IEATEIBHOCTH https://m.edsoo.ru/7f41837¢
YeJI0BeKa
12 BemecTBa u xXumMu4eckue 15 1 bubmuoreka [JOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 20
Paznen 2. BaxHeiilme npeacTaBUuTe/Id HEOPraHUYeCKUX BellecTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnuorexa [IOK
00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopona.Ilonstue o kuciorax ] 1 but6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837¢c
73 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [IOK
OCHOBAHHMSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIC KJIaCCHI 1 1 1 bubmuoreka [JOK
) HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢
Wroro no pazneny 30

Pazpnen 3. Ilepnoanueckuii 3axkon u [lepuoguueckasi cucrema xumnueckux 3jaemMeHToB JI. U. MenneneeBa. CTpoeHne aTOMOB.
Xumudeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PEeaAKIIUN

[Tepuoanueckuii 3aK0H U 7 bubnuorexa [IOK

3.1 [Tepuoguueckas cucreMa 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

XUMHUYECKHX dj1eMeHToB [[. 1.
Mennene-eBa. CTpoeHue aToma
XuMHUYECKas CBSI3b.

3.2 OKHCIIUTETHHO- 8
BOCCTAHOBUTEJIbHBIC PEAKITHH

Hroro no paszneny 15

PesepBHoe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOIT'PAMME 68

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

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

bub6mmorexa [JOK
https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KJIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieioB U TeM u¢pposbie
Ne ni/m NporpaMMEl pasi Beero Kourpoasnsie IIpakTuyeckue f)lépg? oBAT eJ)IbeI e
padoThI padoThI pecype
Pa3znei 1. BenmecTBO U XUMHYeCKHE PeaKIIUU
11 [ToBTOpenue u yriryoiaeHne 3HaHUH 5 | bubnnorexa [JOK
OCHOBHBIX Pa3JIesioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmnorexa [JOK
) peakui https://m.edsoo.ru/7f41a636
13 DIEKTPONIMTHYECKAs JUCCOLIMALIMS. 3 1 1 bubnmnoreka [JOK
XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3znea 2. HemeTasibl 1 UX COeANHEHUS
71 OO011ast XapakTepUCTHUKA XUMHUYECKUX 4 1 bubanorexa [JOK
sneMeHToB VIIA-rpynmsl. ["aioreHsl https://m.edsoo.ru/7f41a636
22 snewenton ViAwpynme. Cepan ot | 6 Bubmiorera LIOK
S https://m.edsoo.ru/71f41a636
23 omewenton VAnpynma. Asor. docpopunx 7 | Bu6mrorera LIOK
S https://m.edsoo.ru/71f41a636
24 omientos IVApymmes Venepor s s | 2 Bubmiotexa LIOK
KPCMHMA H X COCMHCHMS https://m.edsoo.ru/71f41a636
Hroro no paszneny 25

Pazpgea 3.

MeTaJuibl H X COeAMHEHHS


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

bu6mmorexa [IOK

3.1 Obuwe cBolcTBa METAILIOB 4 https://m.edsoo.ru/7141a636
32 Baxknaenmme MeTaJUTBI U UX COSTMHEHUS 16 E‘[I;ISSH/I//I;T:(;(;ES/S 412636
Hroro no pazaeny 20
Paznen 4. Xumus U oOKpysKamomas cpeaa
4.1 BemecTBa 1 MmaTepuainbl B AKU3HU YEJIOBEKA 3 bubmorexa [JOK
https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE Bpems 3 bubmnorexa [IOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 110 ITPOITPAMME 68


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KIIACC

No Koau4vecTBOo 4acoB Mara Hcnone3yemoe
/o Tema ypoka Beero KonTtpoJabHbie IIpakTu4yeckue W3yueHust o0opynoBaHue
padoThI padoThI (uentp «Touka
poctay)
1 [Ipenmer xumuu. Ponp XxuMuu B :KU3HU 1
yejgoBeKa. Tena u BemecTBa
2 ITorsarre o MeTogax MO3HAHUS B XUMHUH 1
[Ipaxruyeckast padora Ne 1 «IIpaBuia paGoTs Ludposas
3 B JJa0OpaTOpUU U IPUEMBI OOpAILIEHHUS C 1 JTaboparopusi 1o
71a060paTOPHBIM 000PYTIOBAHUEM) XUMHH
4 Uucrele BemecTBa U cMecH. CriocoOsl 1
pazzaeneHusi cMecen
[IpakTryeckas padota Ne 2 «Paznenenne Hudposas
5 cMmeceil (Ha mpuMepe OYMCTKHU MOBapEHHON 1 n1aboparopusi 110
COJIN)» XUMUH
6 ATOMBI 1 MOJIEKYJIBI 1
7 XUMHYECKHUE 3TIEMEHTBI. 3HAKU (CUMBOJIbI) 1
XHMHYECKUX AJIEMEHTOB
8 [IpocThie U ca0XKHBIE BELIECTBA 1
9 ATOMHO-MOJIEKYJISIPHOE YYEHHE 1
3aKOH MOCTOSAHCTBA COCTAaBa BEILIECTB.
10 Xumnueckast popmyiia. BaneHTHOCTh aTOMOB 1
XUMHYECKUX JIEMEHTOB
1 OtHOcHTEeNIbHAs aTOMHAs Macca. 1
OTHOCHUTENbHAs MOJIEKYJISIpHAsl Macca
12 MaccoBas 0ot XUMHYECKOTO DJIIEMEHTA B 1



COCTMHEHUN

13

14

15

Kommuecto BeniectBa. Mois. MossipHas
macca

du3nyecKkrue U XMMUYECKHE SBIICHUS.
XuMHUYecKas peakuus

[Ipu3Haky U yciaoBUs IPOTEKAHUS
XMMHYECKHUX PEaKIMM

16

17

3aK0H COXpaHEHHUsI MaCChI BEIIECTB.
XUMHUUECKUE YPaBHEHUS

Brprunciienus kojimuecTBa, MacChl BEIIECTBA 10
YPaBHEHUSIM XUMUYECKUX PEAKIIUMA

Hudposas
nabopatopusi 10

XUMHH

18

19

20

Knaccudukanus XuMHUECKUX peaklui
(coenuHeHMs, Pa3I0KEHHS, 3aMEILECHUS,
obmeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHnukiIoneauct. O0o0IEeHre
CcUCTEMaTU3alusl 3HaHUU

Kontponsnas padora Nel mo reme «Bemiectsa
U XUMHUYECKUE PeaKLU»

21

22

23

Bo3nyx — cMech razos. CocTtaB Bo3ayxa.
Kucnopon — siaemMeHT ¥ IpocToe BEMIECTBO.
O3oH

dum3nyeckre 1 XUMHYECKHE CBOIMICTBA
KHUCJIOpo/ia (peakluy OKUCIICHHUs, TOPEHNUE).
Ilonsatue 00 oxcuaax

CnocoObI oTy4YeHusT KUCIIOPO/ia B
1ab0paToOpUr U MPOMBIIUICHHOCTH.
[IpumeneHnue kucmopoaa

24

TemmoBoit 3 (HeKT XUMUIECKON PEaKITHH,
MOHATHE O TEPMOXUMHUYECKOM ypaBHEHUH,
9K30- U SHJOTEPMUUYECKHUX PEAKIIUSIX



Tomnuso (HedTh, yrojab U METaH).

25 3arpsi3HeHUE BO3yXa, CIOCOOBI €ro
MpeIOTBPAIICHUS
[TpakTuaeckas padora Ne 3 mo Teme [udposas
26 «[Tomyuyenue u coOupaHue KUCIOPOaa, 7a60paToOpus 110
W3YUYEHHE €r0 CBOMCTB) XUMHUHU
27 Bonopon — aneMeHT u nmpocToe BEecTBO.
Haxoxnenue B mpupoie
78 du3ndecKkue 1 XUMUYECKHE CBOMCTBA
Bojziopoja. [Ipumenenue Bogopoaa
29 IloHsTHE 0 KHCIIOTaX U COJIIX
30 CnocoOsI oTy4eHus BOA0POia B
nabopaTopuu
[IpakTuueckas padora Ne 4 o Teme [udposas
31 «Ilomyuenue u cobupanue Bo10poJia, n1aboparopusi 10
M3YUYEHHE €r0 CBOMCTB) XUMHHU
32 MounsipHblii 00BEM ra3oB. 3aKOH ABOrajipo
Boeruucienus 00béMa, KOJTUYECTBA BEIICCTBA
33 rasa no €ro u3BECTHOMY KOJIMYECTBY
BEIIECTBA MIIH 00BEMY
Brrancnenus 006EMOB ra3oB 10 ypaBHEHHUIO
34 peaKIiK Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOILICHUH ra3oB
35 dusnueckre U XUMUYSCKHUE CBOMCTBA BOJLI
36 CoctaB ocHoBanwuii. [ToHsiTHEe 00 HHIUKATOpPAX
Bona kak pactBopurens. Hacelennsie u
37 HEHACBIIIEHHBIE PacTBOPBI. MaccoBas 10
BEIIIECTBA B paCTBOPE
[IpakTuueckas padora Ne 5 mo Teme [Mudposas
38 «IIpuroToBieHne pacTBOPOB C OIIPEACIEHHON n1aboparopusi 110
MAacCOBOM J0JIEN PACTBOPEHHOTO BEMIECTBAY XUMHHU
39 KoHTponbHas padota No2 o teme



«Kucnopoa. Bogopoa. Bona»

Okcuapl: cocTaB, KiaccupuKanus,

40 1
HOMEHKJIaTypa
[TosrydyeHne u XUMHUYECKUE CBOWCTBA

41 KHCIJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 1
OKCHJIOB

49 OcHOBaHMsI: COCTaB, KIaCCUPUKALIVS, 1
HOMEHKJIaTypa

43 HonyquHue U XMMHUYECKUE CBOKCTBA 1
OCHOBaHUU

44 Kucnotsr: cocraB, kmaccudukarms, 1
HOMEHKJIaTypa

45 [TonyuyeHue U XMMUYECKUE CBOMCTBA KUCIIOT 1

46 Comnu (cpennue): HOMEHKIATYpa, CHOCOOBI 1
MOJTyYEHUs, XUMUYECKUE CBOWCTBA
[MpakTudeckas padora Ne 6. Pemenue Hudposas

47 JKCIIEPUMEHTAJIBHBIX 3aa4 110 TEME 1 MaGopaTopus Mo
«OCHOBHBIE KJIaCChl HEOPTraHMYECKUX

~ XUMUU

COEIMHEHUI

48 ['eHeTnyeckas CBs3b MEXIY kilaccam 1
HEOPraHUYECKUX COEAMHEHUN

49 O06o011eHNe U cucTeMaTH3alus 3HaHU] 1

50 KonrtponbHas padora Ne3 o reme "Q?‘HOBHBIG 1
KJIACChl HEOPTaHUUECKUX COETUHEHHM
[lepBbie MONBITKY KIAaCCUPUKALUU

51 XMMHUUYECKUX 3J1eMeHTOB. [lonsaTre o rpymnmnax 1
CXOJHBIX 2JIEMEHTOB
[Iepnoanueckuit 3akoH u [lepnoanueckas

52 CHCTeMa XUMHYeCKuX 3jemenToB . 1. 1
Menpeneesa

53 [Iepuoasl, rpynnsl, MOATPYIIIBI 1

54 Crpoenue atoMoB. CocTaB aTOMHBIX SJIEP. 1



N30Toms!

CrtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB

55 aneMeHToB Ilepuonuueckoii cucremst /1. U. 1
Menneneena
XapakTeprucTuKa XMMHUYECKOT 0 3JIEMEHTA 110

56 ero noJjioxkeHuto B [leproanueckoit cucreme 1
. . MenneneeBa
3nauenue [lepuoamueckoro 3akoHa s

57 pa3BUTHs HAyKH U nipakTtuku. 1. U. 1
MeneneeB — y4€HbIN, IEAATOr U IPAKIaHUH

53 DIEeKTPOOTPULIATEILHOCTH ATOMOB 1
XUMUYECKHUX HJIEMEHTOB

59 HMonnas xumuyeckas CBsi3b 1

60 KoBasieHTHas1 nonsipHas XMMUYECKas CBSI3b 1

61 KoBasieHTHas1 HENOIsIpHAs XMMUYECKasl CBSI3b 1

62 CreneHb OKUCICHUS 1

63 OKHCINTENBPHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU 1

64 OKuCIUTENU U BOCCTAHOBUTENH 1

65 Konrtponsnas padora Ne4 no reme «CtpoeHue 1
aroMa. XMMUYECKasi CBSI3b»

66 PesepBHBIit ypoK. O606£ueHI/Ie u 1
cUCTeMaTu3als 3HaHUM

67 PesepBHbIi1 ypok. 0606£ueHHe U 1
CHUCTEMaTH3aIlis 3HAaHUH

68 PesepBHbIit ypoxk. O606£II€HI/I€ u 1
cUCTeMaTu3alus 3HaHUM

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



TOUKA \! POCTA

9 KJIACC
KoJsn4yecTBo 4acoB
Ne Tema ypoka K 11 Aara
OHTPOJIbHbIE aKTHYeCKHue
n/n Bcero p p H3YYeHUS
padoThI padoThbI
[Tepuonnueckuit 3akoH. [lepuoanueckas
1 cHCTeMa XUMHYeCKuX 3jiemenToB /1. U. 1
Meunpeneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOWICTB
2 XUMUYECKUX AJIEMEHTOB MEPBBIX TPEX 1
MIEPHOJIOB
1 OBasA
Knaccudukanus 1 HOMEHKIATypa Lugp
3 1 nTabopaTopust
HEOPTraHWYECKUX BEILECTB
110 XUMHUH
o n OBast
Buibl XuMU4eCKO# CBSI3M M TUITHI y
4 .. 1 naboparopust
KPUCTAJUIMUYECKUX PEHIETOK
110 XMMHH
Kontponbnas pabota Nel mo teme [udposas
5 «IToBTOpEeHUE U yriyOieHNe 3HAHUH OCHOBHBIX 1 1 naboparopusi
pa3zesioB Kypca 8 Kiacca» 110 XUMHHU
> 1 OBasA
Knaccudukanus XuMHUYECKUX peakluuil 1o iy
6 1 saboparopust
Pa3IUYHBIM NPU3HAKAM
110 XUMHUH
[ToHsiTHE O CKOPOCTH XUMHYECKOM pEaKIINH. Ludposas
7 [ToHsiTHE O TOMOTE€HHBIX U TE€TEPOTr€HHBIX 1 nabopaTopus
paTop
peaKuuiax 10 XUMHUHN
[ToHsiTHE O XUMHUUYECKOM PAaBHOBECHH.
n OBaA
@DakTOpPBI, BIUAIOIIHAE HA CKOPOCTh Hup
8 o 1 n1abopaTopust
XUMUYECKON PEAKLUH U MOJIOKEHUE
110 XMMHH
XUMHUYECKOTO PABHOBECHSI
9 OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU 1
10 Teopus 3AEKTPOIUTUYECKON JUCCOLMAIIH. 1

CunpHbI€ U cl1a0ble AIEKTPOJIUTHI



11

HNoHHble ypaBHEHUS peaKuid

XUMHAYECKHE CBOMCTBA KHUCJIOT 1 OCHOBAaHUH B

12 CBETE MPECTABICHUI 00 3NEKTPOIUTHUECKOM
JMCCOLIMALUU
XHUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 NpeCTaBICHUN 00 IIEKTPOTUTHYECKON
JUCCOLIUAIITI
14 [ToHsiTHE O THaPOJIN3E CONEN
15 O000611eHre U cucTeMaTu3alus 3HaHu|
[IpakTuyeckas padora Ne 1. «Pemenue Hugposaz
16 nTabopaTopust
AKCIIEPUMEHTAIbHBIX 33424 O XM
KontponbHas pabora Ne2 o reme
17 «DIIEKTPOJIUTHYECKAS TUCCOIUALIHSL.
XVWMHYECKUE PEAKIIMH B PaCTBOPaX»
18 OO01ast XxapakTepUCTHKA FaJOr€HOB.
XUMHUYECKUE CBOMCTBA HA PUMEPE XJI0pa
Xnoposogopoa. ConsHas KUCIIOTa,
19 XMUMHUYECKHE CBOWCTBA, MOJTyueHHE,
pUMEHEHNE
[TpakTudeckas padora Ne 2 mo Teme Ludposast
20 «ITonydeHnue COJISTHOM KUCIIOTHI, U3yYEHHE €€ naboparopust
CBOMCTB» 10 XUMUHI
Boluncnenus no ypaBHEHUSIM XUMHUYECKUX
21 peakui, eciiv OUH W3 PEareHTOB JaH B
U30BITKE
2 OO0mast xapakTepucTHKa 31eMeHTOB VIA-
IpyMIIBI
AnnoTtponHbsle MOIU(UKALIUN CEPBHI.
23 HaxoxneHnue cepel 1 €€ COeAMHEHUN B
npupoae. XuMUYECKHE CBOKMCTBA CEPhI
24 CepoBogopoy, CTpOeHHE, dbuzmveckue u
XMMHYECKHE CBOMCTBA
25 Oxcupsl cepsl. CSpHaH KUCIJIOTA, GU3NUECKUE U
XUMHYECKHE CBOICTBA, IPUMEHEHHE
26 XHUMHUYECKUE PEAKIINH, JIEKALUE B OCHOBE



MPOMBIIIIEHHOTO CII0C00a MOJTy4YeHUs: CEPHOI
KHUCJIOTBl. XUMUYECKOE 3arpsi3HEHUE
OKPY’KaOIIEeH Cpelibl COEUHEHUSIMH CEPhI

27

28

29

Brruncienue MaccoBOM OJIU BRIXOOA
MPOJIyKTa Peaklnu

OO0mmas xapakTepucTHKa JEMEHTOB VA-
rpymbl. A30T, pacipOCTPaHEHHE B TIPUPOJIE,
(dU3UYEeCKUEe U XUMHYECKHUE CBOHCTBA

AMMHuak, ero Gpu3n4ecKue 1 XUMUYECKHUEe
CBOMCTBA, ITOJIyYEHUE U IPUMEHEHUE

30

31

32

33

34

35

36

[IpakTuyeckas padota Ne 3 o reme
«ITonyuyeHnne amMHaka, U3y4eHUE €ro CBOMCTBY

A3oTHas KucioTa, €€ pusndeckue u
XUMHUYECKHUE CBOMCTBA

Hcrions30BaHWE HUTPATOB U COJIEH aMMOHUS B
Ka4eCTBE MHUHEPAIBHBIX YI00pCHHUH.
XUMHYECKOE 3arpsI3HCHUE OKPYIKarOIIeH
Cpellbl COSIMHEHHUSIMH a30Ta

®Dochop. Oxcun dpocdopa (V) u pochopnas
KHCIIOTa, PU3MUECKUE M XUMUUYECKHUE CBOMCTRA,
MOJTyYCHUE

Hcnonb3oBanue pocdaToB B KauecTBE
MUHEPATBHBIX YIOOpCHHIA. 3arpsi3HEHUE
MIPUPOTHON cpenbl pochaTamu
Yriepon, pacpocTpaHeHHe B IPUPOJIE,
du3nYecKre M XUMUIECKIE CBOHCTBA
Oxkcupsl yraepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA. DKOJIOTHUECKUE

npo0JIeMBbl, CBS3aHHBIE C OKCHIOM YIepoa
av)

Hudposas
naboparopust

110 XUMHH

37

38

39

VYronpHas KHUCiI0Ta U €€ CoJIn

[TpakTrueckast pabora Ne 4 o Teme
"Ilonydyenune yrnekucioro rasa. Kauectsennas
peaxiusi Ha KapOoHAT-HOH"

HepBOHaLIaJ'II)HBIG IMOHATHS 00 OpTraHU4YCCKUX
BCHICCTBAX KdK O COCIMHCHUAX YyIICpoaa

Hudposas
naboparopust

10 XUMHUHN



40

Kpemuuii u ero coeguHeHMsI

[TpakTuyeckas padora Ne 5. Penienue Hudposas
41 AKCIEPUMEHTAIIBHBIX 3a7a4 10 TEME nmaboparopust
«Baxnenmme HeMeTauIbl U UX COSTUHEHUS» 110 XUMUHU
42 Kontponbnas pabota Ne3 o teme
«BaxxHelme HeMeTauIbl U UX COSTUHEHUS»
OO01mas xapakTepucTHKa XUMUIECKUX
43 AJIEMEHTOB — METaJUIOB. MeTamnueckas
CBSI3b U METAJNIMYECKasi KPUCTAILTNYECKAS
peméTka. Pu3nUecKue CBOMCTBA METANIOB
XuUMHUYECKHE CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHUYECKUI Psijl HAIPSIKEHUI
METaJUIOB
OO6mue cnocoOb! MOTYYEHUSI METAJIOB.
45 CruiaBbl. BbltmcneHnu;I 110 YpPaBHEHUSIM
XUMUYECKUX PEAKIU, €CITU OJIUH U3 PEarceHTOB
COJICPXKUT TIPUMECH
46 [ToHsiTHE O KOPPO3UHU METAIIIIOB
47 [llenoynbie METAIIIBI
48 OKcuabl ¥ THAPOKCHIBI HATPUS U KAJIHS
49 H.IenoriHoseMenLHHe METaJIJIbI — KaJbIHH 1
MarHui
50 Baxnelme coefMHeHNS KaJIbIIUS
51 O000111eHrEe U cCUCTEMATU3ALNS 3HAHUI
52 JKEcTKOCTh BOJIBI M CIOCOOBI €€ YCTpaHCHHSI
53 'ljlpé.l.KTquCKaSI pabota Ne 6 o Teme Ea%%g zTBg;m
JKEcTkocTh BOMBI U METOJIBI €€ yCTpaHEeHUs "
10 XUMHHU
54 AnroMuHUT
55 AmMdoTepHbIe CBOWCTBA OKCHJIA U THIPOKCHIA
56 Keneso
57 Oxkcuabl, TUIPOKCUABI U conu xkenesa (1) u
xenesa (11I)
58 O00011eHre 1 cCUCTEMAaTU3AINS 3HAHUH
59 [TpaxTrueckas padorta Ne 7. Pemenue Lndposas
HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME saboparopust



«Baxknennne MeTalIbl ¥ UX COCANHCHUA»

10 XUMHUH

60

61
62

63

64

65

66

67

68

Brrunciienns mo ypaBHEHHSIM XUMHUYECKUX
peakitii, eciu OJIUH U3 PEareHTOB JaH B
M30BITKE WU COJICPKUT MPUMECH.
Brrancnaenns MaccoBOM JIOJIM BEIXO1a
MPOAYKTa PEaKIuu

O00011eHre U cCUCTEMAaTU3AINS 3HAHUT

Kontponbnas pabota Ne4 o teme
«BaxHeiilue MeTamIbl ¥ KX COSTUHEHUS
BeriectBa 1 MaTepualibl B MOBCETHEBHOM
JKU3HU YEJIOBEKA

XUMHUUECKOE 3arps3HEHUE OKPYKArOIIei
cpenbl

Poite XuMuM B peleHHN 3KOJIOTHYECKUX
pooieM

PesepBHeiit ypok. O600eHNE 1
cucTeMaTu3anus 3HaHUI

PesepHbIii ypok. O6001IeHHE H
CUCTEeMAaTH3aIHsI 3HAHHA

PesepBuslit ypok. O6001IeHNE U
cHUCTeMaTU3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

68



TOUKA \!pocm

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

* Xwumus, 8 kiacc/ 'abpuensia O.C., OctpoymoB WU.I"., CnagkoB C.A.,AxkuronepHoe o0iiecTBo «31aTenbcTBo

«IIpocsemienue»

» Xumus, 9 kiacc/ 'abpuensa O.C., OctpoymoB WN.I'., Cnagkor C.A.,AkninoHepHoe 001mecTBO «31aTenscTBo

«IIpocsemienue»

METOANYECKHUE MATEPUAJIbI IJIS1 YUUTEJIA

1. Xumus 8 xknacc / I'abpuensia O.C., OctpoymoB U.I'., CnankoB C.A.,AkiinonepHoe obiiectBo "M3aaTeancTBo
"IIpocemienue".

2. Meronnueckoe nocobue. 8 kimacce (aBropel O. C. I'abpuensn, U. I'.Octpoymos, 1. B. AkcéHoBa).

3. [Iporpamma kypca xumun 7151 8—9 kitaccoB 001eoopazoBarenbHbIxyupexaennii (aBropsl O. C. N'abpuensy, C. A.

Cnankos).

4. Pabouas Tetpanp. 8 kiacc (aBropsl O. C. I'abpuensin, C. A. Cnaakos).



5. Terpaap 1ist 1a0OpPaTOPHBIX OMBITOB U MpakTUYecKuX padoT. 8 kinacc (aBTopslO. C. 'abpuensin, U. B. Akcenosa, . I'. OcTpoymoB).
6. Xumus B TecTax, 3aauax u ynpaxHenusx. 8 kiacc (aBropsl O. C. I'abpuensn, M. B. TpuryOuak). 7. nekTpoHHast popma yuyeOHUKaA.
Xumus 9 knace / Ta6puens O.C., Octpoymos W.T., CiamkosC.A.. Akimoneproe obmecTso "H3natenserso "Tipocsermenns”.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETUUHTEPHET
1. Poccuiickas anekTpoHHas 1mKosna. - https://resh.edu.ru/
2. "Anxumuk" - http:/alhimik.ru
3. Kypnan «Xumus v sku3ub»io - https://hij.ru/
4. TlonbopHa nuTepaTyphl Mo XuMuuio - http://c-books.narod.ru/
5. Kypnan " 1 centsa0ps" - https://1sept.ru/

6. Uudoypok - https://iu.ru/video-lessons

7. COOpHHUK CTaTel 0 XMMUYECKUX JIEMEHTaX, WITIOCTPUPOBAHHBIN ONMMCAaHUEM IKCIIEPUMEHTOB. - http://www.periodictable.ru


http://c-books.narod.ru/
http://www.periodictable.ru/
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