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TOUKA \\' POCTA

_ losicHnuTenpHas 3anucka
Pabouas mporpamma o XMMUHM Ha ypOBHE OCHOBHOTO OOIIIET0 0Opa30BaHMs COCTaBIICHA HA OCHOBE MTOJIOKEHUH U
TpeOOBaHUII K pe3yabTaTaM OCBOCHH OCHOBHON 00pa30BaTeIbHOM MPOTpaMMEl, MIPECTaBICHHBX B DenepanrsHOM
rOCYAapCTBEHHOM 00pa30BaTENbHOM CTaHJApTE OCHOBHOTO OOIIET0 00pa30BaHUs, YTBEP)KICHHOTO MIPUKa30M
MuHucrepcTBa o0paszoBanus U Hayku P® Ne 287 ot 31.05.2021, ¢ yuerom [IprmMepHO# mporpaMMbl BOCIIUTaHUS,
OcHoBHoli 00pa3zoBatenbHOU nporpaMmbel MAOY COIII c.TykrarynoBo, AnanTHpoBaHOOH MPOTPaMMbl OCHOBHOTO
o6iero obpazoanuss MAOY COlll,c. TykrarynoBo npumepHo# pabodeli mporpamMmmsl MIHCTUTYTA cTpaTeruu
pasButHs oOpazoBanus Poccuiickoit Akagemuu odpasoBanus M, 2021

B COOTBETCTBHH C
- [Nonoxxenunem o paboueit mporpamme yueGHoro npeameta, kypca MAOY COLI c. TykrarysioBo

Y OPUEHTHPOBAHA HA PEaJIM3alUIO B IEHTPE 00pa30BaHUs €CTECTBEHHOHAYYHON M TEXHOJIOTHYECKON
HanpaBieHHocTel «Touka poctay, co3nanHoro Ha 6aze MAOY COII c. TykrarynoBoc eJbi0 pa3BUTHS Y
00y4aroIuXcsl eCTECTBEHHOHAYYHOH, MaTeMaTH4eCKOi, NHQOpMaMOHHOM TpaMOTHOCTH, (OPMUPOBAHHUS
KPUTUYECKOTO U KPEaTUBHOT'O MBIIIUICHHS, COBEPILICHCTBOBAHHS HABBIKOB €CTECTBEHHOHAYUYHOH U
TEXHOJIOTMYECKOI HAIPaBICHHOCTH, a TAKXKE AJISl TPAKTHYECKOM 0TpabOTKH ydeOHOTO MaTepuana 1o y4eOHbIM
npeameraM «DPu3znuka»,«Xumus», «buonorus, «TexXHOIOTHD».

Ha 6a3e nenTpa «Touka pocTa» obecrieunBaeTCs peayin3anys 00pa3oBaTeNbHBIX IPOrPaMM €CTECTBCHHOHAYYHON U
TEXHOJIOTHYECKOI HalpaBIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHHU C TPEOOBAaHMSIMH 3aKOHOAATEIbCTBA B cepe
00pa3oBaHus U ¢ yI€TOM pekomeHaarmi deaepanbHOro oneparopa yd4eOHOTO mpeaMeTa « XUMUs.
O6pazoBarenpHas IporpaMMa IMO3BOJISIET HHTETPUPOBATh Peai3yeMble 37IECh MMOIXO0/IbI, CTPYKTYPY M COAEpKaHne
IPY OpraHM3anuK 00YUIEeHUsI XMMHUH B 8—9 Kilaccax, BRICTPOCHHOM Ha 0a3e 1r000ro U3 TOCTYMHBIX YIeOHO-
meronudeckux komriekcos (YMK). Mcnons3oBanue 000pynoBaHus EHTpa

«Touka POCTa» MO3BOJIACT CO3AaTh yCIOBHUSA:
L4 JJIA paCIMPEeHUs COACPIKaHUA HKOJIbHOT'O XUMHUYICCKOTO O6paSOBaHI/I$I;
L4 JUIA TIOBBIIICHUSA II03HABATEIbHOM aKTHBHOCTH 06yqa}01u1/1xc51 B CCTCCTBGHHOHay‘IHOﬁ O6J'IaCTI/I;

® I pa3BUTHS JIMYHOCTH peOEHKa B Iporecce 00yueHNsI XUMHH, €r0 ClIocoOHOCTe!, (hopMHUpOBaHHUS U
YJIOBJIETBOPEHUSI COLMANILHO 3HAUNMBIX HHTEPECOB U MOTPEOHOCTEI;

* 1A pa6OTBI C O,IlapéHHLIMI/I MIKOJIbHUKAMH, OpraHu3aly UX pa3BUTHUSA B pa3IMYHBIX o0acTax 06p330BaT6HLHOI>'I,
TBOp‘ICCKOﬁ JACATCIBbHOCTH.

ITpumensist nndpoBsie TabOPaTOPUH HA YPOKAX XMMHUH, YUAIIHECs CMOTYT BBIOJIHUTh MHOKECTBO JTaOOpaTOPHBIX
paboT U SKCIIEPUMEHTOB 110 IPOTPAMME OCHOBHOM IIKOJIBI.

TOUKA \\' POCTA
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Kparkoe onucanue moaxo/10B K CTpyKTYpHUPOBaHUIO MaTepruasioB B oOpazoBatensHoit mporpamme (OIT)
MPE/ICTABIICHBI CIIE/IYIONINE Pa3/IeIbl:
1. .MeToxbl U3y4eHUs BEIIECTB M XUMHUUECKHX SIBICHHH. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMUH .

2. . IlepBoHauanpHBIC XUMUYECKUE TOHATHUS . 3 . PacTBOpEL. 4.OCHOBHBIE KITaCCHI HEOPTaHHUYESCKIX
coenuHeHuil. 5. Teopus anMeKTpOIUTHYECKON Arcconuanuu. 6. XUMHUYECKUE peakud. 7. XuMUUECKUe
3JIEMEHTHI (CBOHCTBA METAJIOB, HEMETAJIOB U MX COCTMHEHUH ).

B ocHOBY BbIIEIEHUS TaKUX PA3ACIOB 3JI0KEH XUMUUECKUM SKCIIEPUMEHT, TPaJULUOHHASI CHCTEMA U3yUEHUS
xuMuH. OCHOBHOH (popMOH yueOHOH NesITeNbHOCTH SBIISIETCS XUMUYECKUH SKCIIEPUMEHT, IIPOBOIUMBIN B BUJIE
71a00paTOPHBIX, MPAKTHYECKUX PAabOT U AeMOHCTpaIuil. JleMOHCTPalMOHHBIN 3KCTIEPUMEHT ITPOBOIUTCS B TOM
ClIydae, €CJIM OH OIaceH JJIS BRIMOJHEHUS YHalIMHCS WM UMEIOLTHICS IpuOop MpeACcTaBiIeH B €INHCTBEHHOM
SK3EMILLAPE.

Jnst u3ydyenusi npeamera « XMMHUsH> Ha ITalre 0CHOBHOI0 o01iero oopazoBanus orBoaurcs 140 yacos: 8 kiacc
- 70 gacoB; 9 knacc —70 yacoB. [lanHas oOpa3zoBaTesibHas MporpaMMa 00eCcreunBaeT yCBOCHNE YUAIIUMHUCS
BOXHEHIIMX XUMHUYCCKHUX 3aKOHOB, TECOPHIl U MOHATHH; GOpMUPYET NpECTaBICHHE O POJIU XUMHH B OKPYKalOIIeM
MHpE U )KU3HHU 4YesoBeka. [Ipi 7TOM OCHOBHOE BHIMAaHHE YACIACTCS CYIHOCTH

XUMHWYCCKUX peaKm/Iﬁ 1 METOAaM HUX OCYIIECTBJIICHUA.

OHHI/IM 13 OCHOBHBIX IIPHUHIUIIOB IMTOCTPOCHUA NPOTrPpaAMMBI ABJIACTCA NMPUHIUIL JOCTYITHOCTH . 3KCH€pI/IM€HTaHLHHe
JAHHBIC, MMOJYYCHHBIC YHAIITUMUCS ITPU BBIITOJIHCHUHN KOJIMYCCTBCHHBIX OIBITOB, IIO3BOJIAIOT YUalllUMCA
CaMOCTOATEIILHO J€J1aTh BbIBO/IbI, BBIABJIATL 3dKOHOMCPHOCTH. HOI[XO,HBI, 3aJI0OKCHHBIC B COACPIKAHUC IPOTPAMMBbI
Kypca, Co31ar0T HCOGXOI[I/IMLIG yciaoBusA Ayl CACTEMHOI'O0 YCBOCHHUA YUalllUMUCSA OCHOB HAayKH, IJIA obecrneueHus
Ppa3BUBAOUICTO U BOCIIUTBIBAIOLICTO BO3HCﬁCTBHH 06y‘l€HI/I$I Ha JIMIHOCTD y4allerocs.

d)opMpreMLIe 3HaHUWA JOJIKHBI CTAaTh OCHOBO# CUCTEMBI y6€)I(,Z[CHI/Iﬁ MIKOJIbHHKA, HEHTPAJIIbHBIM SIIPOM €I0
HAayYHOI'0O MUPOBO33PCHMUS.

Onucanue MaTepHaHBHO-TeXHI/I‘IeCKOﬁ 0a3bl LHEeHTpa «Touxka pocTay,
HCIMOJb3YyEeMOro 1 pea.rln3aunn06pa3onarenbﬂblx nmporpamMm B paMKax npemnogaBaHnusl XuMuu



Hugposas (komnsvromepnasn) nabopamopus (LIJI), nporpaMMHO-aInapaTHblil KOMILIEKC, JATYMKOBAs CHCTEMa —
KOMIUICKT Y4eOHOT0 000pYI0BaHMS, BKIFOUAIOIINNA U3MEPUTEIBHBIN 010K, HHTep(hEHC KOTOPOTo MO3BOISIET
00eCIeYnBaTh CBSI3b C MEPCOHATBLHBIM KOMIBIOTEPOM, M HA0OP JaTYMKOB, PETUCTPUPYIOIIAX 3HAYCHUS Pa3THUHBIX
(hU3UYECKUX BEITMYUH.

Hamuuk memnepamypsl nAaGmMuUHOEbLH — IPOCTOU U HANEKHBIN NATYUK, IIPEJHA3HAYCH JUI1 U3MEPEHUS
TeMIIepaTyphl B BOAHBIX PaCTBOPAxX U B ra3oBbIX cpefax. FIMeeT pa3nuuHelil Auana3zoH usmepenuit or —40 o +180
°C. TexHHYECKHE XapaKTEPUCTHKH JaTUMKA YKa3aHbl B MHCTPYKLUU 110 SKCIUTyaTalun. Jamuuk memnepamypul
mepmonapuulil IpeTHa3HaueH U n3MepeHus Temneparyp 10 900 °C. Vcnonp3yeTcs pu BHIIIOJIHEHHH PadoT,
CBSI3aHHBIX C U3MEPEHHEM TEMIIEPATYP MJIAMEHH, IIJIABJIEHHS U Pa3JI0KEHHUS BEIECTB.

Jamuux onmuueckoii niomuocmu (Koaopumemp) — IpeJHA3HAYCH AJIS1 N3MEPCHUS ONTHIECKON MIIOTHOCTH
OKpAaIICHHBIX PacTBOPOB. Mcnomnp3yercs npu u3ydeHnn TeM «PactBopbl», « CKOPOCTh XUMUIECKUX PEaKIuii»,
OTIpEZIETICHNH KOHIICHTPAIIUN OKPAIICHHBIX HOHOB.

Jamuuk pH nipeqHa3zHavyeH 111 U3MEPEHUS BOJOPOAHOTO IoKa3artess (pH) BOAHBIX pacTBOPOB B pa3iINIHBIX
HCCIIEZIOBAaHMAX OOBEKTOB OKPY’KAIOIIEH CPEIIBI.

,Zlam YUK 3ﬂel<mponp0300uocmu npeaHasHa4dCH A1 U3MCPCHUS yZ[eJ'ILHOﬁ JJICKTPOIIPOBOAHOCTH )I(PI,Z[KOCTeﬁ, B TOM
YHCJIC U BOAHBIX paCTBOPOB BCIICCTB. HpI/IMCHSIeTCH IIpyu U3y4CHUUN TCOpHHU SHGKTpOHHTHqCCKOﬁ JUCCOoMHaInyu,
XapaKTCPUCTHUK BOAHBIX PACTBOPOB

TOUKA ifpocm

Jlamuuk x10pud-uonoe NCToNb3yeTcs A7 KOJIMYECTBEHHOTO OINPEACICHHS COACPIKaHUS
HMOHOB XJIOpa B BOJAHBIX pacTBOpax, NOYBE, NPOAYKTaX IMMUTAHUA. K JAaTYUKY NOAKIIIOYaCTCA HOHOCEJIEKTUBHBIN
anektpon (MUCI) (pabouuii 35eKkTpoT), MOTEHIIMAT KOTOPOTO 3aBUCUT OT KOHIICHTPAI[UH OIPEIeISIEMOro HOHa, B
JIAHHOM cily4dae oT KoHueHTpaiuu anuoHoB Cl. [Torenunan MCD onpenensiror OTHOCUTENIBHO JJIEKTPoIa
CpaBHEHUsI, KaK MPaBUIIO, XJIOPCepeOPsIHOTO.

Jamuuk numpam-uono6 IpeHA3HAYCH AJISI KOJIMYECTBEHHOTO OIIPEAEICHHS HUTPATOB B Pa3IMUHbIX OOBEKTaX
OKpYXKaloIIeH cpelbl: BOJe, OBOIIAX, (ppyKTax, KOIOACHBIX M3ICIHUIX U T.1.

Mukpockon yughpoeoii npeHa3HA4YEH VI U3Y4YeHHUS (OPMBI KPUCTAIIIOB M HAOIOCHUS 32 POCTOM KPHCTAILIOB.

Annapam ona npoeedenusn xumuueckux peaxyuii (AIIXP) npenHa3Ha4deH A1 TOTYICHUS H JEMOHCTPALIUU
CBOMCTB TOKCHYHBIX NTAPOB U Ta30B . DTH BEIIECTBA ITOJy4aroTCs B KOJIOe-peakTope, 1 Npu HarpeBaHuu (wim 6e3
HarpeBaHus) ra3000pa3HbIe BENECTBA MPOXOIST Yepe3 MOTIIOTUTEIbHbBIE EMKOCTH (HAca/lkn) C pacTBOPAMHU
peareHToB, BCTYIAIOT ¢ HUMH B PEakIHio. MI30bITOK ra3a MmorionaeTcs )XUAKAME 1 TBEPIBIMH peareHTaMH, a TakKe
AKTHBHUPOBAHHBIM YIJIEM. ATIIapaT darie BCEro UCIONIB3YIOT AJISI MOTYYSHHS M IEMOHCTPALMK CBOHCTB XJI0Pa,
cepoBosopona. Ilpubop ons demoncmpayuu 3a6UcCUMOCIU CKOPOCIMU XUMUYECKUX PeaKyuil 0m pasiuunslx ax
MOopOo6 VCTIONB3YIOT IIPU U3YYEHUN TEMBI

«CKOpOCTh XMMUYECKON peakIuu» U TEIUIOBOTO A eKTa XUMUIecKuX peakuuii. [Ipubop naét BO3MOKHOCTD
HKCIEPUMEHTAIBHO UCCIIEA0BATh BIHMSHIE Ha CKOPOCTh XUMHUECKUX PEaKIUil ClIeIyronuX hakTOpOB: IPUPOABI
pearupyronmx BeulecTB, KOHIEHTPAIMN PearupyIolinX BelecTB, UIONa 1 I'paHulbl pa3iena (a3 B reTeporeHHbIX
cucteMax (TIOBEPXHOCTH CONIPUKOCHOBEHHS MEX]ly pearipyONMMH BEIIeCTBAaMH), TEMIIepaTyphl, KaTaln3aTopa,
HHrUOUTOpA.

ITunemka-0o03amop — npucnocoOJIeHNe, NCTIONb3yeMOoe B TaO0paTOPHH AJIsl OTMEPUBAHUS ONIPEICIEHHOTO 00bEMa
KUJKOCTH. [IMNIeTKN BBITYCKAIOTCS IEPEMEHHOTO U IMTOCTOSIHHOTO 00bEéMa. B KOMIUIEKThI 000py10BaHUS IS
MEIUIMHCKHUX KJIACCOB BXOJAT yJOOHBIE IIUIIETKN - J03aTOPhI OJJTHOKaHAIbHBIE, TO3BOJISIONINE HACTPOUTD
HEOoOX0NMBI 00bEM 0TOMPaEMOM JKUIKOCTH B TPEX Pa3IMUHBIX AMAIa30HAX.

Bans koméunupoeannas npetHazHaueHa ISl HArpeBa CTEKJISTHHBIX U (appOpoBBIX COCY/IOB, KOr/ia TpedyeTcs
cOo371aTh BOKPYT HarpeBaeMoro cocy/ia paBHOMEpHOE TeMIIEpaTypHOE 1oJie, N30eXXaTh UCTIOIb30BAHUS OTKPHITOTO
TUTAMEHH 1 pacKaJEHHOH aIeKTpruueckoii cnupany. Kopryc koMOMHHpOBaHHOW OaHM CliesiaH U3 allOMHUHHUSL.
KunkocTHast yacTh KOMOMHUPOBAHHOW OaHM 3aKPbIBAETCS KOJIbLAMH PA3IMYHOTO AUAMETPa.

IIpubop 0 nonyuenus 2a306 VICTIONb3YETCS IS TTOTyYSHHS HEOOJBIIMX KOJHYECTB T'a30B: BOJIOPO/IA, KHCIOPOaa
(113 mepokcuaa BOIOpo/Ia), YIIISKUCIOTO Tasa.

Pabouas nmporpamma no xuMuu 1i1st 8—9 Kiaccos
¢ HCIO0JIb30BaHHeM o0opynoBanus nenrpa «Touka pocra»



Ha 6a3e nentpa «Touka pocta» obecrieunBaeTcs peanu3aius 00pa3oBaTeIbHbIX IPOrPaMM €CTECTBEHHO-HAYYHOH U
TEXHOJIOTMUECKOI HalpaBJIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHHU C TpeOOBaHUSIMH 3aKOHO/IATEIbCTBA B cepe
o0pazoBaHus U ¢ y4€ToM pekomeHaanmii dexepanbHOro oneparopa y4eOHOTO peaMeTa « XUMUS.

OO6pazoBarenpHas NporpamMMa Io3BOJISIET HHTEIPUPOBATh pealli3yeMble MOAXObI, CTPYKTYPY U COJIEpKaHUE PU
OpraHM3aly 00yueHHs1 XUMHHU B 8—9 Ki1accax, BBICTPOSHHOM Ha 0ase JII000ro U3 JOCTYITHBIX y4eOHO-
MeToaudyeckux koMiekcoB (YMK).

Hcnons3oBanue O60py,HOBaHI/IH «Touka pocTay npu peainsaluniun JaHHOM OII mo3BosieT CO34aTh yCJIOBUSA:
=JId paCIMPCHUA COACPIKAHNA KOJIbHOTO XUMUYECKOT0O 06pa3OBaHI/IH;

-7 TIOBBIIICHUS TT03HABATEIbHON aKTUBHOCTHU o6yqa}0nn/1xc51 B eCTeCTBeHHOHay‘IHOfI 06HaCTI/I;

TOUKA \'pocm
\ -II7Is Pa3BUTHA JIMYHOCTH PeOEHKA B TIpoIiecce 00YIEeHUSI XUMHIH, €r0 CIOCOOHOCTEH,

(hopMHpOBaHUS U YAOBICTBOPEHHUS COIIMAILHO 3HAYMMBIX HHTEPECOB M IOTPEOHOCTEH;

-7t paboTHI ¢ OJapEHHBIME IIKOJIHHUKAMH, OPTAaHU3AINHI HX Pa3BUTHS B PA3IMIHBIX 00IACTIX 00pa3oBaTeIbHOM,
TBOPUYECKOH 1€ATENbHOCTH.

Hopmbl oueHoK 3a Bce BUIbI IPOBEPOYHBIX PadoT

«5» — YpOBEHbB BBITIOJHEHUS TPEOOBaHMIT 3HAUNTEIHHO BBIIIE YAOBJICTBOPUTEIBHOIO: OTCYTCTBHE OMNOOK, KaK I10
TEKyIIEMY, TaK | IO TIPEebIAyIeMy yueOHOMY MaTepHaiy; He 0ojee 0JHOTO HeJodETa.

«4» — ypoBEeHb BBHITIOIHEHNS TPEOOBAHMI BBIIIE YIOBICTBOPUTEIHHOTO: HAIMUUe 2—3 omuO0K 1 4—6
HEJ0YETOB 110 TEKYIIEMy y4eOHOMY MaTepHaiy; He 6oee 2 ommnboK Wik 4 HeTOYETOB MO IPOHACHHOMY
Marepuaiy; UCIIOIb30BaHNE HEPAIMOHAIBHBIX IPHEMOB PEIICHHS ydeOHOH 3a1au.

«3» — J0CTaTOYHBI MUHUMAJILHEIA YPOBEHB BBINOJIHSHHUS TPEOOBAHMUI, IPEABIBISIEMBIX K KOHKPETHOH paboTe: He
6omnee 4—6 ommOoK mwu 10 HeTOUETOB MO TEKYIIEeMy YIeOHOMY MaTepHaiy; He Ooiee 3—5 ommboK miu He 6oiee
8 HeI0YeTOB 10 MPOHICHHOMY Y4eOHOMY MaTepHaly.

«2» — ypOBEHb BBHITIOIIHEHNS TPEOOBAHNI HI)KE YAOBICTBOPUTENBHOTO: Hanuaue 6omee 6 ommnodok nmm 10
HEJI0YETOB 110 TEKyLIeMy MaTepuaiy; 6onee 5 ommoOoK uian 6osiee § HETOYETOB IO MPOHICHHOMY MaTepuay.

[TITAHUPYEMBIE PE3YJIbTATbI OCBOEHUA
YUYEBHOI'O IPEJMETA «XAMHSI» B OCHOBHOM IIKOJIE

M3yuenne XMMHUu B OCHOBHOH IIIKOJIE HANIPABJICHO Ha JOCTIDKE HHE 00yJarOIINMHUCS THYHOCTHBIX,
METaNpeIMETHBIX U IPEIMET HBIX Pe3yJIbTaTOB OCBOSHHS YyUeOHOTO IIpeaMeTa .

JImuHOCTHBIE Pe3yIbTAThI

JIM4HOCTHBIE PE3yJIbTAThl OCBOSHHMS IIPOrPAMMBI OCHOBHOTO 00I1Iero 00pa30BaHUsI JOCTUTAIOTCS B X0/1€ 00yUeHHUs
XHUMHHU B €IMHCTBE y4eOHON M BOCIMTATENBbHON AeATeNbHOCTH OpraHu3aiuy B COOTBETCTBUHU C TPATUIIMOHHBIMHU
POCCHICKIMH COITMOKYJIBTYPHBIMHU U TyXOBHOHPABCTBEHHBIMH IIEHHOCTSIMH, IPUHITHIMU B OOIIIECTBE MPaBUIAMU U
HOpMaMH HOBEJICHHUS, ¥ CIIOCOOCTBYIOT IIPOLIECCaM CaMOIO3HaHMs, CAMOPA3BUTHS ¥ COLMAIM3ALMH 00YYaIOIIUXCS .

JImuHOCTHBIE Pe3yIbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHCIIE B YACTH:
Ilampuomuueckozo éocnumanus

1. TEHHOCTHOTO OTHOIIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUIECKOMY U HAYYHOMY HACJIEIHIO,
MMOHMMAaHUS 3HAYEHUS X1 MUIECKOW HAYKH B )KMU3HU COBPEMEHHOTO OOIIIECTBA, CIOCOOHOCTH BJIAJIETh
JIOCTOBEPHOH MHPOPMAITHEH 0 TIEPEIOBBIX JOCTIKEHUSIX U OTKPHITHSIX MUPOBOI M OT€UECTBEHHOW XVMUH,
3aMHTEPECOBAHHO CTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MHpa M OOIIECTBA;

I'pasxccoanckozo éocnumanus

1. MMPEACTABJICHUA O COLMAJIBHBIX HOPMax M IMpaBUIaxX MEKINYHOCTHBIX OTHOIIICHHH B KOJIJICKTUBCEC,
T'OTOBHOCTH K pa3H006pa3H0171 COBMECTHOM ACATCILHOCTH IIPH BBINIOJTHEHUN yq€6HI)IX, MO3HaBaTCJIIbHBIX
3a/1a4, BbIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3JaHUN y‘{€6HI)IX IIPOCKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHWIO 1 B3aMMOIIOMOIIIH B IIPOIECCe JTOHU yqeGHof/i JCATCIBHOCTHU, TOTOBHOCTU OLICHUBATH
CBOE MOBEJICHUE U MOCTYIIKU CBOUX TOBapI/IIIIeﬁ C MO3UIIMU HPABCTBEHHBIX U ITPABOBLIX HOPM C y‘-IéTOM
OCO3HaHuA HOCHGHCTBI/Iﬁ TOCTYIIKOB;

l[elmocmu HAYYHO020 RO3HAHUA



1. MUPOBO33PCHYCCKUX HpeﬂCTaBﬂeHI/Iﬁ O BC€IICCTBEC U XAMUYECKOH peaknu, COOTBETCTBYIOINUX
COBPECMCHHOMY YPOBHIO pa3BU TUA HAYKH U COCTABJIAIOIINX OCHOBY JJid NOHMMaHUsS CYITHOCTU Haquoﬁ
KapTUHBI MUpa, HpeZ[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMEPHOCTAX pa3dBUTHA MPUPOABI, B3AUMOCBA3AX
YCJIOBCKaA C HpI/IpO,HHOﬁ cpez[oi?l, 0 POJIM XMMHWHU B TIO3ZHAHUU ITUX 3aKOHOMepHOCTeﬁ;

2. TNO03HABaTEILHEIX MOTHBOB, HAallpaBJICHHBIX HA IMOJYYCHUEC HOBBIX 3HAHUM 110 XHUMHH, HeO6XOZ[I/IMI)IX JJ1A
00BACHEHUS Ha6n}oaaeme IpoueccoB U ﬂBHeHHﬁ;

3. mo3HaBaTEIbHOHN M UHPOPMAIUOHHOW KYJIbTYPhI, B TOM YHCJIC HABBIKOB CAMOCTOSTEIILHOW PabOThI C
Y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATYPOH, TOCTYIMHBIMU TEXHUYCCKUMU CPEICTBAMU
WH(POPMAIMOHHBIX TEXHOJIOTHIA;

4. wuHTepeca K 00y4YEHHIO U TO3HAHUIO, JII0003HATEIILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, NCCIEOBATEIbCKON ACATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAaNpaBICHHOCTH H
YPOBHS 00y4YeHHUS B NaTbHEHIIEM;

Dopmuposanus Kynvmypsl 300p06bs

1. oco3HaHWA IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JJ0POBBIO, YCTAHOBKH Ha 30POBBIH
00pa3 )KU3HH, OCO3HAHMUS MTOCTIEICTBUI U HEMPHUATHS BPETHBIX PUBBIUEK (YIOTPEOICHUS anKOTOIs,
HapKOTHKOB, KYPEHHs), HEOOXOANMOCTH COOTIOCHNS MTPAaBIII 0E30MaCHOCTH ITPU 0OpAICHHUH C
XMMHUYECKIMH BEIIECTBAMH B OBITY U pEaTbHON JKU3HH;

Tpyoosozo éocnumanusn

1. KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOH, yueOHONCCIEJ0BATEIbCKOM, TBOPUECKON
U IPYTHX BHIAX JEATEILHOCTH; HHTEpECa K MPAKTHUECKOMY M3YyUCHHUIO TPOGECCHI U TPYya Pa3IMIHOTO
poza, B TOM 4HCIIEe Ha OCHOBE MPUMEHEHHS IIPEIMETHBIX 3HAHUH 110 XUMHHU, OCO3HAHHOTO BBIOOpPa
WHJMBHIYaJIbHOM TPAeKTOPUH MPOJIODKSHUS 00pa30BaHUs ¢ YUETOM JJMYHOCTHBIX UHTEPECOB U
CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

IKonozuueckozo socnumanus

1. DKOJOTHYECKH 1IeTIeCO00pa3HOT0 OTHOILEHHUS K MMPUPO/IE KaK NCTOYHHKY XKH3HU Ha 3emile, OCHOBE e&
CYIIIECTBOBAHUS, IOHUMAHHMS [IEHHOCTH 3JI0POBOTO M 0€30I1aCHOT0 00pa3a KU3HH, OTBETCTBEHHOTO
OTHOIIICHUS K CO6CTBeHHOMy (1)I/I3I/I'~ICCKOMy 1 IICUXUYCCKOMY 3J0POBbIO, OCO3HAHUA IECHHOCTU
COOJTIOICHHS IPABII 6E30MACHOTO MOBEICHUS TIPH PaboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIUSX,
YIPOXKAIOIINX 3/J0POBBIO U KH3HH JIOJICH;

2. CIOCOOHOCTH MPUMEHSTH 3HAHHMS, MOTy4aeMbIC TIPH U3YUCHUH XUMHUH, [T PELICHUS 3a7a4, CBSI3aHHBIX C
OKpYy>Karoueil npupoaHOU Cpeoil, MOBBILIEHNS YPOBHS 3KOJIOTHYECKON KyIbTYpbl,0CO3HAHUS
r100aJIbHOTO XapaKkTepa SKOJIOTHUECKUX MPOOJIeM U IMyTeH UX PELICHUs OCPEICTBOM METOI0B XHMUH,;

3. 3KOJIOrMYECKOro MBIIUJICHUS, YMCHUA PYKOBOACTBOBATHCA UM B HOSHaBaTeJ’IBHOI\/’I, KOMMyHPIKaTPIBHOﬁ u
COHHaHBHOﬁ MpPaKTHUKE.

MertanpeMeTHbIC Pe3yIIbTaThI

B cocTaBe MeTanpeaMeTHBIX pe3yIbTaToOB BRIJACISIOT 3HAYMMBIE U1 (POPMUPOBAHISI MUPOBO33PEHHS O0IIICHAYYHbIE
MOHATHUS (3aKOH, TEOPHs, IPUHINI, THIOTE3a, AaKT, CHCTEMA, TIPOIECC, FIKCIIEPUMEHT U JIp.), KOTOpBIE
UCTIOJNIB3YIOTCS B €CTECTBEHHOHAYYHBIX yUeOHBIX IpeIMeTax 1 MO3BOJISIOT HA OCHOBE 3HAHUH M3 3THX MPEAMETOB
(hopMHpOBaTh MpeECTaBICHNE O EIOCTHOM HAyIHON KapTHHE MHUpa, M yHUBEpCAJIbHBIEC yIeOHbIe IeHCTBUS
(mo3HaBaTeIbHBIE, KOMMYHHUKATHBHBIC, PETYIIITHBHBIC), KOTOPHIE 00eceunBalOT (JOpMHUPOBAaHNE TOTOBHOCTH K
CaMOCTOATEILHOMY IIAHMPOBAHMIO M OCYILIECTBICHHUIO YIeOHOM AeATEIHHOCTH.

MeTaHpe}IMeTHHe Ppe3yIbTaThl OCBOCHUA o6pa303aTenLH0171 IpOorpaMMBbl IO XUMUHN OTPAXKAKOT OBJIAZICHUC
YHUBEPCAJIIbHBIMHU ITO3HABATCIIbHBIMU ﬂeﬁCTBHHMH, B TOM YHCJIC:

Ba3zoevimu nozuueckumu oeiicmeusamu

1. ymeHHeM HCIOJB30BATh MPUEMBI JIOTHIECKOTO MBIIUICHHUS TIPH OCBOSHUH 3HAHUHA: PACKPBIBATh CMBICT
XAMHWYECKHX ITOHITHH (BBIIEIATH UX XapaKTepPHbIC TPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C APYTHUMHU
MOHATHUSIMH), HCIIOTB30BATh TIOHATHA ISl OOBSICHEHHS OTICNIBHBIX (DaKTOB M SIBICHUIL; BEIONPAThH
OCHOBAHUS M KPUTEPHUH TS KIaCCU(PUKAIIIH XUMUIECKHUX BEIIECTB M XUMHUYECKIX PEaKITHii;
yCTaHaBIHMBaTh NPHYNHHOCIIEICTBEHHBIE CBSI3H MEXy O0BEKTaAMU U3yUCHHS; CTPOUTH JIOTHIECKHE
paccyxaeHus (MHIYKTUBHBIE, IelyKTUBHbIC, 10 aHAJIOTHN); J€7aTh BEIBOABI U 3aKIIOUCHHUS;

2. yMeHHeM MPHUMEHSTh B POLECCe TIO3HAHUS CUMBOJIMUECKHE (3HAKOBBIE) MOJIEIH, UCIIOIb3YEMbIE B XUMHUH,
peoOpa3oBHIBATH MIMPOKO MPUMEHSIEMbIE B XUMHH MOJICIIBHBIE MTPEACTABICHNS — XUMHUECKHUI 3HAK
(cumBOI BnIeMeHTa), XuMHu4ecKast popMya 1 ypaBHEHHE XUMHYECKOW peakllii — NpH pelieHuH y4eOHo-



MO3HaBaTCJIbHBIX 3a71a4; C y‘{éTOM 9THUX MOJACIBbHBIX Hpe[[CTaBJ'[eHI/Iﬁ BBISIBJISITH U XapaKTCPU30BaATh
CYIICCTBCHHBIC IPU3HAKN N3y4YaCMbIX 00BEKTOB — XUMHUYECKUX BCHICCTB U XUMHWYCCKUX peaKHHﬁ;

bazoevimu uccneoosamenvckumu oeiicmeuamu

1.

YMEHUEM HUCIIOJIB30BATh NOCTABJICHHBIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA IO3HAHHNS, 4 TAKKC B KAYECTBEC
OCHOBBI JI1 q)OpMI/IpOBaHI/Iﬂ TUNOTE3BI MO IMPOBEPKE NPABUIIBHOCTU BbICKA3bIBAEMbBIX Cy)I(Z[eHI/Ifl;

NpUOOpETEHHE ONBITA 110 IIAHMPOBAHHIO, OPTaHU3ALNH U IPOBEICHUIO YIEHHYECKUX IKCIIEPUMEHTOB!
yMeHHUe HabJIIoJaTh 3a X0 IOM MIPOLecca, CAMOCTOATENbHO IPOTHO3UPOBATH €r0 Pe3ybTarT,
(opmynupoBaTh 0000IICHUS U BBIBOIBI 110 PE3yJIbTaTaM NPOBEAEHHOTO OIBITa, UCCIIEI0BAHMUS, COCTABIISTh
OTU€T 0 IMPOAETaHHON paborTe;

Pabomoit ¢ ungpopmayueii

1.

yYMEHHEM BBIONpaTh, aHATU3UPOBATH U MHTEPIPETUPOBATH UH (popMaLnio pa3IMuHBIX BHJIOB U (OpM
MpeCTaBICHNUS, TOJIy4YaeMyl0 U3 Pa3HbIX HCTOYHUKOB (HAyYHOTIOMYJIApHAs JIUTEPaTypa XUMUIECKOTO
COJIeprKaHusl, CIIpaBoOYHbIE TOcO0OUs, pecypcsl MHTepHeTa);

YMEHUEM NPUMECHATH PA3JIMYHBIC METOABI U 3alIPOCHI IIPU IO UCKE U 0T60pe I/IH(i)OpMaI_II/II/I n
COOTBETCTBYIOIINX TaHHBIX, HeO6XO£(I/IMI>IX JUJIS BBITIOJTHCHUS y‘-IC6HI>IX 1 IIO3HAaBATCJIBbHBIX 3aaa4
onpe;[enéHHoro THIIA, HpI/IO6peT€HI/Ie OIIBITA B 00JIaCTH UCIIOJIb30BaHUS I/IH(I)OpMaI_lI/IOHHO'
KOMMYHUKATHUBHBIX TeXHOJ’IOI‘HfI, OBJIaJICHUEC KyJ'IBTypOfI AKTUBHOT'O UCIIOJIb30BaHUS Pa3JIMIHBIX
IOUCKOBEIX CUCTEM,

YMEHHEM HCIONIB30BaTh U aHAIN3UPOBATH B TIpoliecce YICOHON U UCCIIE0BATENbCKON NESTENbHOCTH
HMH(OpPMALHIO O BIMSAHUH IPOMBIIIICHHOCTH, CEIBCKOT0 XO3STHCTBA M TPAHCIIOPTA HA COCTOSIHUE
OKpYXarolei NpupoaHOHN Cpebl;

YHllﬁepCllﬂbelMu KOMMYHUKAMUGHbBIMU Oelicmeuamu

1.

YMCHHUCM 3aaBaTb BOIIPOCHL (B X0o4€ auajiora HW/WIH ,I[I/ICI(YCCI/II/I) 10 CYIICCTBY O6CY)K,I[3€MOI71 TEMBI,
(I)OpMyJ'II/IpOBaTB CBOH NPCIJIOKCHNA OTHOCUTCIIBHO BBIIIOJIHCHUSA HpeﬂJ’IO)KeHHOﬁ 3aJa4u,

NpHOOPETEHNE OTBITA IIPE3CHTALNH PE3YJIbTATOB BHITIOIHEHNS XUMUYECKOT0 KCIIEPHMEHTa
(;rabopaTopHOTO OIBITa, JJAOOPATOPHOI PabOTHI 10 NCCIIEJOBAHHUIO CBOMCTB BEIIECTB, yIEOHOTO IPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOH CO CBEPCTHUKAMU ITO3HABATEIHHOM U MCCIIEIOBATEIbCKOM
JIESITEIbHOCTH TIPY PEUICHUH BO3HUKAIOIIXAX MPOOJIEM Ha OCHOBE y4ETa OOIIMUX HHTEPECOB M COTJIACOBAHUS
no3unuit (00cyxaeHusi, 0OMEH MHEHUSMH, «MO3TOBBIC ITYPMBI» U JP.);

Yuuesepcanvnvimu pecynamuenvimu oeiicmeusmu

1.

2.

YMEHHUEM CaMOCTOSATEIbHO OIPEAEIIATh LUENIH AESSITEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh U IPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JIESITENLHOCTD, BHIOUPATh Hanboee
a¢dekTrBHbIE CIOCOOBI pellleH s YIeOHBIX U T03HABATEIbHBIX 33]1a4, KOPPEKTHPOBATh MPEI0KEHHBIN
QJITOPUTM JICHCTBUI NP BBINOJHEHUH 33/1aHHUI C yYETOM TIOJIyYESHHUS] HOBBIX 3HaHHI 00 N3y4aeMbIX
00BEKTaxX — BEIIECTBaX M PEaKIHAX;

YMEHUEM UCIIOJIB30BATh U aHAJIM3UPOBATH KOHTCKCTEI, MpejiaracMbI€ B YCIIOBUU SaﬂaHHﬁ.

[IpenmeTHbIC pe3yIbTaThI

B cocTaBe npeMeTHBIX pe3yIbTaToOB [0 OCBOSHUIO 00SI3aTENILHOTO COJEP)KaHUs, yCTAHOBJIEHHOTO TaHHOH
pUMEpHOH pabouel MporpaMMO, BEIIEISIOT: OCBOCHHBIE 00YJaIOIINMICS HaydHbIe 3HAHUS, YMEHHS U CIIOCOOBI
JeWCTBHH, crienuduyeckne Juis IpeaMeT HOi oosracTi « XMUMUs», BUIBI AEATEIHHOCTH 110 TIOJIyYEHUIO HOBOTO
3HaHMS, €r0 HHTEPIIPETalny, TPeoOpPa30BaHNIO U IPUMEHEHHIO B PA3IMYHBIX YUCOHBIX 1 HOBBIX CUTYalUsX.

[IpeameTHBIE pe3yabTaThI MIPEACTABICHBI M0 TOJIaM 00Y4YEHHS U OTPaXKatoT cQOPMHUPOBAHHOCTD Y O0YUYarOIIMXCS
CIEAYIOINX YMEHUI:

8 KJIACC

1.

PACKPbI6AMb CMBICII OCHOBHBIX XUMHUYECKUX MOHATHI: aTOM, MOJIEKYJa, XHMUYECKHUH 3JIEMEHT, IPOCTOe
BELIECTBO, CJI0)KHOE BEIIECTBO, CMECH, BaJICHTHOCTb, OTHOCUTENIbHASI AaTOMHAsl K MOJIEKYJISIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS. MacCa, MacCOBasl JIOJI1 XUMHUUECKOTO DIIEMEHTa, MOJIIPHBIA 00BEM,
OKCHJI, KHCIIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPHUILIATENHHOCTh, CTETIEHh OKUCIICHHUS, XUMUYECKas PeaKIvs,
TETI0BOM 3P PEKT peakiuu, KIaCCUPUKAIUS PeaKINi, XUMHUYECKasl CBS3b, pACTBOP, MaccoBas 0
BEIIIECTBA B PACTBOPE;

UTLIIOCMPUPOBANs B3aNMOCBA3b OCHOBHBIX XUMUYECKHUX MTOHATUH (CM . T . 1) ¥ MPUMEHSTH 9TH MOHATHS
TIPY OITMCAHWM BEIIECTB U MX MPEBPAIICHNUN;



10.

11.

UCNONB308aAMb XUMUYECKYIO CUMBOJIMKY JUISl COCTaBJICHHS ()OPMYJI BELIECTB U YPAaBHEHUH XUMHUYECKHX
peaxiuit;

Onp€()€ﬂﬂmb BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHI)IX COCOAMHCHUAX, CTCIICHb OKHUCJIICHHUA 2JICMCHTOB B
61/IHapHI)IX COCAMHCHUAX, MPUHAAJTICIKHOCTD BEIIECTB K OHpeI[eJ'IéHHOMy KJ1laccy COCIUHECHMUI T10
(bOpMleaM; BUJI XUMHYECKOM CBSI3H (KOBaﬂeHTHaH n I/IOHHaﬂ) B HCOPraHUYCCKNUX COCANHCHUAX,

packpwigams cmblcal IepHoanYecKoro 3akoHa J[. 1. Menaeneesa: 1eMOHCTpUPOBATh NOHUMaHNE
MEPHOINYECKON 3aBUCMOCTH CBOWCTB XUMHYECKHX DJIEMEHTOB OT UX ITOJIOKEHUS B IEPHOANIECKOMN
cHCTeMe; 3aKOHOB COXPaHEHUs MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUEHHS,
3aK0Ha ABOTa/IPO; ONUCHIBANb U XAPAKMEPU308amyb TAOINIHYIO (OPMY HEPHOIUIECKON CHCTEMBI
XMMHUYECKHX JIEMEHTOB: Pa3indaTh MOHITHS «TJIaBHas HOATpynna (ATpynma)» n «1o0odHas HOATPyTa
(brpymma)», Manbie u OobIINe TEPUOAB; COOMHOCUMb 0003HAYCHHUS, KOTOPBIE IMEIOTCS B TaOIIHIIE
«IIepuonnyeckas cucreMa XUMHUUECKUX 31eMeHTOB [I. V1. MenzaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHHMS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB | 3aps] A1pa, O0IIee YHUCIIO IIEKTPOHOB U
pacmpeseneHne uxX 1o JIEKTPOHHBIM CIIOSAM);

Kaaccuduyuposams XUMHIECKHE SJIEMEHTHI; HSOPIaHHYECKHE BEIECTBA; XUMUYSCKHE PEAKIMH (110 YUCITY
1 COCTaBY YYaCTBYIOIINX B PEAKIIH BEIIECTB, IT0 TEILIOBOMY 3P HEKTY);

Xapaxmepuzosams (onucvléamsy) o0IMNE XMMHUYECKHIE CBOMCTBA BEIIECTB PA3INYHBIX KJIACCOB,
TMOATBEPpkKAAasA OMMMCAHUE TPUME paMU MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBETCTBYIOIIUX XUMHUYCCKUX
peakuui;

npo2HO3UPO6amsb CBOWCTBA BEUIECTB B 3aBMCUMOCTH OT X KaYECTBEHHOI'O COCTaBa; BO3ZMOKHOCTH
IIPOTEKAaHUs XMMHUYECKUX IIPE€ BPALLEHUH B Pa3JIMYHBIX YCIOBUSX;

8bIUUCTIAMb OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIPHYIO MacChl BEIIECTB; MACCOBYIO JOJIIO XMMUYECKOTO
JJIeMEHTa 10 GOpMyJie COeTMHEHUsT; MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBO JAUTH PACUETHI 110
YPaBHEHHUIO XMMUYIECKOH peaKIiy;

npuMeHsms OCHOBHBIE ONIEPAIIMHN MBICIUTEIbHOMN 1ESITEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
0000I11IeHHE, CHCTEMATH3aIIUIO, KIIACCH(DHUKAIINIO, BHIBICHUEC MPHYUHHOCIICICTBEHHBIX CBI3CH — IS
W3YYEHUS CBOMCTB BEIIECTB U XUMHUUYECKUX PEAKIMii; €CTECTBEHHOHAYYHBIE METO bl IO3HAHUS —
HaOJIIOICHUE, U3MEPEHUE, MOJICTUPOBAHUE, SKCIIEPUMEHT (PEabHbIA U MBICICHHBIH);

cnedosamy PaBUIIaM TI0JIb30BAHUS XUMUYECKOH ITOCY 10 U 1a00paTOpPHBIM 000PYIOBaHHEM, a TAKKE
npaBuiIaM OOpalICHHUs C BEIIECTBAMHU B COOTBETCTBHHU C HHCTPYKLHSAMH 110 BHIIOJHEHHIO JIAOOPATOPHBIX
XUMHYECKHX OIBITOB IO MOJYYSHUIO U COOMPAHHUIO ra3000pa3HbIX BEIecTB (BOJOPOIA U KHCIOPOa),
NPHUTOTOBIICHHUIO PACTBOPOB C ONPEIeNEHHON MacCOBOM 10JIel pacCTBOPEHHOTO BEIIECTBA; INIAHUPOBATh
NPOBOJNTH XUMUYECKUE IKCIIEPUMEHTBI IO PACIIO3HABAHUIO PACTBOPOB IICJIOYEH U KUCIOT C OMOILBIO
WHINKATOPOB (TakMyc, PeHOI(TaICHH, METHIOPAHXK U JIp.).

9 KJIACC

1.

PACKpLI6AMs CMbICA OCHOBHBIX XMMHUECKHUX MOHATHI: XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHHOH, IPOCTOE BEIIECTBO, CJI0KHOE BELIECTBO, BAJICHTHOCTb, MIEKTPOOTPHULIATEIILHOCTD, CTETIEHb
OKHCIICHHS, XUMHUYECKas PEaKIysl, XUMHUYECKas CBsI3b, TEIUIOBOH 3(P(PEKT peakinu, MOJIb, MOJIIPHBIH
00BEM, PaCTBOP; SIEKTPOIUTHI, HEIJIEKTPOJIUTHI, AIEKTPOIUTHYECKAs TUCCOIHALIHS, PEAKIIUH HOHHOTO
oOMeHa, 00paTHMbIe U HeOOpaTUMBbIE PEAKIIUH, OKHCIHTEIFHOBOCCTAHOBUTENIBHBIE PEaKIH, OKHCIUTENb,
BOCCTaHOBHUTEJIb, OKUCIICHHUE M BOCCTAHOBJICHHE, aJNIOTPOIHs, aM(pOTEPHOCTh, XUMHYECKas! CBSI3b
(xoBaJIeHTHasI, HOHHAS, METAIIIMYECKas ), KPUCTAIIIMIECKAs peIIETKA, KOPPO3US METAIIIOB, CIUIABBI;
CKOPOCTb XUMHYECKOW peaKinu, npeenbHo aomyctiuMas koH nerrpanus (IT1K);

wunrocmpupoedntb B3aMMOCBS3b OCHOBHBIX XUMHUYCCKUX IIOHSITUI (CM. Hl) W MIPUMCEHSATH OTU MOHATUA IPU
OIIMCaAHHH BCHICCTB U UX HpCBpaIHCHHﬁ;

UCNO01b308aMb XUMIIECKYIO CUMBOJIMKY JIJIsl COCTABJICHUS (JOPMYIT BEIIECTB M YPABHCHUN XUMHUECKUX
peakuuit;

onpe()eﬂEMb BAJICHTHOCTDb U CTCIICHb OKUCJICHUA XUMUNYCCKUX IJIEMEHTOB B COCJUHCHUAX PA3JTINIHOI'O
COCTaBa; NPpUHAJICIKHOCTD BEUICCTB K OHpeHeJ’IéHHOMy KJ1accy COC,HI/IHGHI/Iﬁ 1o (bOpMyJ'IaM; BUA
XAMUYECKOH CBSI3H (KOBaJ’IeHTHaH, HWOHHas, MeTaJ’IJ’II/I‘IGCKaH) B HCOPraHNYCCKUX COCIUHCHUAX, 3apa HOHA
10 XUMHYECKOMU q)OpMyJIC; XapaKTep Cpeabl B BOAHLIX PACTBOPAX HECOPIraHUYCCKUX COCHHHCHHﬁ, THUII
KpI/ICTaJ'IJ'II/I"ICCKOf/'I peIHéTKI/I KOHKPETHOI'O BCIIECTBA;

packpeigams cmbica iepuoandeckoro 3akona J[. V1. MenaeneeBa u AeMOHCTpUPOBATh €r0
MOHMMAaHHME: ONUCLIBAMb U XapaKkmepu306ams TaONUIHY0 GOpPMy HEPHOANIECKON CUCTEMbI XUMUYECKUX
AJIEMEHTOB: pa3IM4aTh MOHATHS «TJIaBHAs noArpymnmna (Arpymnmna)» u «mmobdounas noarpymmna (bpymma)y,



MaJible ¥ OOJbIIKE NEPpUOaAbl; COOMHOCUMb 0603Ha‘{€HI/I$[, KOTOPbIC UMCIOTCS B nepnonnqecxoﬁ Ta6nnue, C
YHUCJIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB XUMUYCCKUX 3JICMCHTOB (COCTaB " 3apan aapa, 0611166
YHUCJIO 3JICKTPOHOB U PACIIPCACICHUEC UX T10 JICKTPOHHBIM CJ'IOHM); 00BsACHAMb O6HII/IG 3aKOHOMEPHOCTHU B
W3MEHEHUHM CBOMCTB 3JIEMEHTOB M UX COCIMHCHUIN B npeaciiax MajbiX IMEPUOA0B U INIaBHBIX MOATPYIII C
y‘IéTOM CTPOCHUA UX AaTOMOB;

6. maccudmuupoeamb XUMHYCCKHUEC DJICMCHTDBI; HCOPTaHNUYCCKUEC BCUICCTBA, XUMUYCCKUE pCaKIIUN (HO quciy
1 COCTaBy YYAaCTBYIOUIMX B pE€AaKIIUU BCUICCTB, 10 TCIIJIOBOMY 3(1)(1)eKTy, 10 U3MCHEHHIO CTEIICHEH
OKHUCJICHUSA XUMHUUYCCKHUX BHGMCHTOB);

7. Xxapaxmepu3osambs (OnuUcvbi8ams) OOIIIE XUMUYECKHE CBOHCTBA BEIIECTB PAa3IHIHBIX KIACCOB,
TOATBEPIK/Iasl OMICAaHUE TIPIME PAMU MOJIEKYIAPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIUii;

8. cocmaename ypaBHEHUS HIICKTPOIUTHIECKOHN AUCCOIMAIINN KUCIIOT, IIEJIOUEH U COJIEH; TOITHbBIE U
COKpalIEHHbIE yPaBHEHHS PEaKknrii HOHHOTO 0OMEHa; YpaBHEHUS PEAKIUH, TOATBEP>KAAIOIINX
CYIIIECTBOBAHNE TEHETUIECKON CBA3H MEX/y BEIIECTBAMH PA3IMIHBIX KIIACCOB;

9. packpwieampb CyIHOCTH OKHCINTEIFHOBOCCTAHOBUTEIIBHBIX PEAKIUI OCPEICTBOM COCTaBICHUS
9JIEKTPOHHOT0 OanaHca TUX PeaKIHi;

10. npocHo3uposeams CBOICTBa BCHICCTB B 3aBUCUMOCTH OT UX CTPOCHUA; BOBMOKHOCTU MIPOTCKAHUA
XUMHUYCCKUX HpeBpaH.IeHI/Iﬁ B pas3/IMYHbIX YCJIOBHUAX;

11. swvruuciame OTHOCHUTCJIbHYIO MOJICKYJISIDHYHO U MOJIIPHYIO MACChI BEIICCTB; MACCOBYIO AOJI0 XUMHUYICCKOI'O
JJICMCHTA I10 (I)Op MyJi€ COCAMHCHMS; MAaCCOBYIO JOJIKO BCIIECTBA B PACTBOPC; IIPOBOJAUTH paC‘IéTLI 10
YpaBHCHUIO XHMUYSCKOM peaKknunu;

12. credosams nipaBUiIaM MOJH30BAHUS XUMHUUCCKOM MOCYION U TAOOPATOPHBIM 000PYIOBAHUEM, & TAKIKE
IpaBujiaM 06pameH1/1$1 C BCHIECTBAMU B COOTBCTCTBUM C UHCTPYKIUAMMU 10 BBIITOJIHCHHUIO J'Ia60paTOpHI>IX
XUMHYECKHX OIMBITOB IO MOJYYCHUIO U COOMPAHUIO ra3000pa3HbIX BEIICCTB (aMMHUAKa M YTIICKHCIOro
rasa);

13. nposooums peakuuy, NOATBEPKAAIONINE KAYECTBEHHBII CO CTaB Pa3IUYHbIX BEIECTB: PACIIO3HABATh
OTIBITHBIM MYTEM XJIOpUJ OpOMHUJ, HOAM, KapOoHaT, pocdaT, cuiamkart, cyabdaT, THAPOKCUIUOHBI,
KaTHOHBI aMMOHUS M MOHBI U3yYEHHBIX METAIJIOB, IPUCYTCTBYIOIINE B BOJHBIX pacCTBOPax
HEOPraHMYECKHX BEILECTB;

14. npumensms OCHOBHBIE OIIEPAIIMH MBICIUTEIBHON ACATEIPHOCTH — aHAIM3 U CHHTE3, CPAaBHEHUE,
0000111eHNe, CHCTEMATH3AIIHIO, BHISIBICHNE TPUIMHHOCIICACTBEHHBIX CBSI3eH — ISt H3YUCHHUSI CBOMCTB
BEILECTB ¥ XMMHUYECKHUX PEAKIHii; €CTECTBCHHOHAYYHbIE METO/IbI TO3HAHKS — HAOJI0/ICHNE, U3MEPEHUE,
MOJIETIMPOBaHNE, IKCIIEPUMEHT (PEaJIbHbIA U MBICIICHHBIH).

COAEPXAHUE YUEBHOI'O ITPEJJMETA «XUMWA» 110 TOAAM U3YUEHN A 8 KITACC
IlepBoHayajbHBIC XUMHYECKHE IIOHATHS

IIpenmer xumuu. Porrs Xxumun B xu3HE YenoBeka. Temna u BemecTBa. Ou3ndeckrie CBOWCTBA BENIECTB. ArperaTHoe
cocrostHUE BemecTB. [IoHsATHE 0 METOaX MMO3HAHMS B XHMUHU. XUMHUS B CHCTEMe HayK . UUCTHIC BEIIECTBA M CMECH .
Crioco0b1 pa3neneHust cMeceH .

ATOMBI M MOJIEKYJIBl. XMMUYECKHe dJieMeHTbl. CHMBOJIBI XUMHYIECKUX 3JeMEHTOB. [IpOCTHIE U CII0KHBIE BEIECTBa.
ATOMHOMOJIEKYJIIPHOE yUEHHE.

Xumnueckas Gopmyna. BaneHTHOCTh aTOMOB XUMHYECKUX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTABa BEIIECTB.
OTtHOCHTeNbHAs aToMHas Macca. OTHOCHTENbHAS MOJIEKYJIIpHAs Macca. MaccoBast 10JIsl XUMHYECKOTO HJIEMEHTa B
COEMHEHUH.

Om3HUecKre U XUMUYECKUE SBICHIA. XUMUYIECKas peaknus 1 e€ Mpu3HaKu. 3aKOH COXPaHEHHUS MacChl BEIIECTB.
Xumudeckne ypaBHeHHs. Kimaccuuranns XuMHYEeCKUX peaknnii (COETUHEHNUS, Pa3I0XKeHUs, 3aMEIICHUS ).

XUMHYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKON TIOCYI0H, ¢ paBWiIaMu paboTs B TabopaTopuu U
nprémamu oOparieHns ¢ 1abopaTOpHEIM 000pyIOBaHHEM; H3YUE€HHE U ONMCAaHNe (PU3NIECKUX CBOMCTB 00pa3IoB
HEOpPraHMYEeCKUX BEIECTB; HAOMoeHne GU3MUecKuX (TIaBJIeHHE BOCKA, TasTHHE JIbJa, PAaCTHpaHHE caxapa B
CTYIIKE, KHIIEHHE U KOHJCHCAINS BOBI) U XUMHUECKUX (TOpPEHHEe CBEUH, MPOKATMBAHNE METHOH MIPOBOJIOKH,
B3aUMO/ICHICTBHE MeJla C KHCIIOTOI) sIBICHNH, HaOJII0OAeHHE 1 ONMCAHUE NPU3HAKOB MPOTEKaHHUS XUMHYECKUX
peakuuii (pa3yioxKeHue caxapa, B3aUMO/ICHCTBIE CEPHOM KUCIIOTHI C XJIOPUAOM O0apwsi, pa3siosKeHHue THAPOKCH 1A
menu (II) mpu HarpeBaHuM, B3auMOoIeiCTBHIE XKele3a ¢ pacTBopoM conu menu(1l)); n3ydeHue crmocoOoB pa3aeneHus
cMecel (¢ TOMOIIBI0 MarHuTa, PUIBTPOBAHUE, BRIMTAPHBAHUE, TUCTULIAIHS, XPOMATO Tpadus), IPOBEICHHE
OYHUCTKH MTOBAPCHHOW COJIN; HAOIIOJICHHE W OIHCAHKUE PE3YIbTaTOB MPOBEICHUS ONBITA, WILTFOCTPHPYIOMIETO 3aKOH
COXpaHCHHS MacChl; CO3IaHUE MOJIEIeH MOJIEKYI (IIapOCTEPIKHEBHIX ) .



BaxHeiimue npeAcTaBUTeIN HEOPTAaHUYECKHX BelllecTB

Boznyx — cmech razos. Cocras Bo3ayxa. Kucnopon — anemeHT u npoctoe BeniectBo. HaxoxaeHnue kucioposa B
npupoje, Gpu3ndeckue 1 XUMUIecKue cBoicTBa (peakiun ropenus). Okcunsl. [Ipumenenue kucinoponaa. Crioco0sr
MOJIYYeHHs KHCIOpo/ia B JIabOpaTOpuy U IpoMblinuieHHOCTH. KpyroBoport kuciopona B npupoae. O30H —
JUTOTPOITHAS] MOIU(UKALIUS KHCIIOPOAA.

TemnoBoit 3¢ GeKT XUMHUYSCKON peaKIuK, TePMOXHUMHUICCKHE YPABHECHUS, K30 U SHIOTCPMUUCCKUC PCAKIIHH.
TormmBo: yroyib U MeTaH. 3arps3HEHUE BO3/yXa, YCUICHUE MAPHUKOBOTO 3P PEeKTa, pa3pyIICHUE 030HOBOTO CJIOS .

BOL[OpOI[ — JJICMCHT U NPOCTOC BCUICCTBO. Haxoxnenue BOJOpOda B mpupoae, (1)1/13I/IquKI/Ie U XUMHUYCCKUC
CBOﬁCTBa, MPpUMCHCHUEC, CITOCOOBI MOJy4YCHUs. CocTaB KUCJIOT U COJIEH .

KonmuectBo Bemecta. Monb. MossipHast macca. 3akoH ABorazipo. MosipHbIi 00bEM ra3oB. Pacyérsl o
XUMUYECKUM YPABHECHUSAM.

dusnueckue cBoiicTBa BoAsl. Boja xak pactBoputens. PactBopsl. HacklllieHHbIE U HEHACHIIIIEHHBIE

pacTBOphL. Pacmeopumocms éeujecms 6 600e. MaccoBasi 10N BENIECTBA B PACTBOPE. XUMUIECKHE CBOICTBA BOJIBL.
Cocras ocHOBaHHMA. Posib pacTBOPOB B IIPUPOJIE U B KU3HM YesioBeka. KpyroBopot Boas! B pupoe. 3arpsi3sHEHHE
HIpUPOIHBEIX BoA. OXpaHa M OYHCTKA IPUPOIHBIX BOJ.

Knaccudukamnus sHeopranndeckux coequaennii. Oxcuapl. Kiaccnukarmst okcHaoB: coeodpasyromniie (OCHOBHBIE,
KHCJIOTHEIE, aM(QOTepHBIe) U HecoeoOpasyromue. HomeHkmaTypa okcuaoB (MeKIyHapoIHast 1 TPUBHAIBHAS).
Om3nuecKue 1 XUMUIECKUE CBOICTBAa OKcHIOB. [lomydeHue.

OcHoBaHMHS. KJ'IaCCI/I(I)I/II(aL[I/Iﬂ OCHOBaHHI: mEI0YH U HEPACTBOPUMBIC OCHOBAHMA. HOMeHKJ’IaTypa OCHOBaHHI1
(MemﬂyHapoz[Ha;{ n TpI/IBI/IaJ'ILHaﬂ). du3ryecKkue ¥ XUMUYSCKHIE CBONCTBAa OCHOBAHHUH. HonyquI/Ie OCHOBaHHUH.

Kucnotsl. Knaccuduxanus xucior. HomeHKIaTypa KHCIOT (MEXIyHApOIHAS U TpUBHANBHAs). Ou3mdeckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Psia aktuBHOocTH MeTamuioB H. H. beketosa. [lonydyenue kucior.

Comm. HomeHKkIaTypa coneit (MexIyHapoIHas U TpUBHAIbHAS). OU3NUECKHE U XUMUIECKHAE CBOHCTBA COJICH.
Cr1ocoObI TTOTyYeHHS COTICH.

I'eneTndeckas cBsI3b MCKAY KilaCCaMH HEOPraHUICCKUX CO@HHHCHHﬁ.

XUMHUYECKUH SKCTIEPUMEHT: KaYECTBEHHOE OTIPEJICNICHNE CONEPKAHMUS KUCIOPOAa B BO3AYXE; MOIyIEHHE,
cobupaHue, pacrio3HaBaHNE U M3YYEHHE CBOICTB KHCIOpO1a; HAaOMOAEHNE B3aUMO/ICHCTBHS BEILIECTB C
KHCJIOPO/IOM U YCJIOBUSI BOSHUKHOBEHHUS M NPEKpaIlleHusI TOpeHHus (Tokapa); 03HaKOMIICHHE ¢ 00pa3liaMi OKCHJIOB
Y ONMCAaHUE UX CBOMCTB; IOJIyYeHUEe, COOMpaHue, paclio3HaBaHUE U U3y4YeHHE CBOMCTB Bojiopo/a (ropeHue);
B3anMoJieiicTBre Bogopoaa ¢ okcuaoM Meau(Il) (Bo3MOKHO HCTIONIB30BaHUE BUAEOMATEPHUAIIOB); HAOIIOACHNE
00pa3sIoB BEeLIECTB KOJIMYECTBOM | MOJIb; HCCIIeIoBaHHE 0COOEHHOCTEN pacTBOPEHUSI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO; MPUTOTOBIIEHUE PACTBOPOB C ONpPEACIEHHON MacCOBOM J10JIeH pacTBOPEHHOTO BEUIECTBA;
B3aMO/ICHCTBHE BOJIBI C METAJUIAMH (HaTpPHEM U KalblieM) (BO3MOXKHO HCIIOJIb30BaHHUE BHIEOMATEPHAIIOB);
oTpezielIeHNe PAcTBOPOB KUCIIOT M IIEeNI0Yel ¢ MOMOIIBIO HHAWKATOPOB; HCCIIEI0BaHNE 00pa3Ii0B HEOPraHNIECKUX
BEILIECTB pa3 JIMYHBIX KJIACCOB; HAOIIOJeHNE N3MEHEHHSI OKPacKN MHAMKATOPOB B PACTBOpPaxX KHCJIOT U LIETI0YeH;
n3ydeHue B3aumoseiicteust okcn 1a mean(Il) ¢ pactBopom cepHOIt KHCIIOTHI, KHCIIOT C METAIAMH, PEaKIHH
HeWTpan3alny; MoJydeHNe HepacTBOPUMBIX OCHOBaHMH, BRITECHEHHE O/IHOTO METajlla IPyTHM U3 pacTBOpA COJH;
pelIeHne SKCIIepUMEHTAIBHBIX 33/1a4 110 TeMe «BaskHelme Kiacchl HeOPraHMIeCKUX COeTMHEHHI.

Iepuoanueckuii 3aK0H M NepuoanYecKass cucreMa xumMuueckux 3jiemMeHToB [I. U. MenpaeneeBa. Ctpoenue at
OMOB.

Xumnuyeckas cBsi3b. OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE peakuuun

IlepBbie MOMBITKY KiIaCCH()UKAINY XUMHICCKIX 3JIeMEHTOB. [IOHATHE O TpyIIax CXOMHBIX 3JIEMEHTOB (IIEIIOYHBIC
U IEJIOYHO3EMETbHBIC METAJUIBI, TaJIOTCHBI, THEPTHBIC T'a3bl. DIIEMEHTHI, KOTOPhIe 00pa3yoT aM(OTepHBIC OKCHIBI
Y TUAPOKCHIBI.

ITepuomuueckuii 3axoH. [leproaudeckas cuctemMa XuMuiaeckux sneMeHToB JI. 1. MenaeneeBa. Buabl TabmuIis!
«IIepuonnyeckas cucrema xumuueckux 3nemeHTos [1 . . Mengeneesay . Ilepuoae! u rpynnsl . @uznyeckuit
CMBICJI IOPSIAKOBOIO HOMEPA, HOMEPOB IIEPU OJja U IPYIIIbI JJIEMEHTA .

Ctpoenne atoMoB. CocTtaB aTOMHBIX siziep. M3oTombl. DiekTpoHbl. CTpoeHUE STEKTPOHHBIX 000JI0UEK aTOMOB
nepBbIX 20 XUMUYIECKHUX 3JIEMEHTOB Iepuoamdeckoi cucremsl Jl. 1. MenneneeBa. XapakTepUCTHKAa XHMHUIECKOTO
3JIeMEHTA TI0 €ro TMOJIOKEeHUIO B nepuoanydeckoit cucteme . M. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUS Painyca aTOMOB XHMHUYECKUX 3JI€ MEHTOB, METAJUTMYECKIX H HEMETAIMIECKUX
CBOWCTB TI0 TPYIIIaM U NEepHOAaM. 3HaUEHHE MePHOTUIECKOT0 3aKOHA U TIEPUOMIECKON CHCTEMBI XUMHUECKUX
3JIEMEHTOB JUJIs pa3BUTHs HayKu U npakT ku . [ . 1 . MenzaeneeB — yu€Hbli U ITpaXkIaHUH .



QHCKTPOOTI)I/II_[aTeI[bHOCTL XHMUYECKUX 3JIEMEHTOB. XMMHYE CKas CBA3b (I/IOHHaﬂ, KOBaAJICHTHAaA NOJIApHAd U
KOBaJICHTHAas HCIIO HﬂpHaﬂ). Crenens okucieHus. OKHCINTEILHOBOCCTAHOBUTEIBHEIC pcakuuu. Hpoueccm
OKHCJICHHS ¥ BOCCTaHOBJICHHS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMUYECKUH OKCIICPUMEHT: U3Yy4YCHUC 06pa3110B BCHICCTB MCTAaJl JIOB U HCMCTAJIJIOB, B3aUMOJCUCTBUE TUAPOKCHU A
[HKa ¢ paCTBOpaMu KUCJIOT U meﬂoqeﬁ; MPOBCIACHUC OIBITOB, HWJIJIIOCTPUPYIOMUX MTPUMEPBI OKUCIUTCIIBHO -
BOCCTAaHOBUTCIIBHBIX peaKIII/Iﬁ (FOpeHI/Ie, peaKkuu pas3ioKeHUs, COGZ[I/IHGHI/IH).

Me:xnpeaMeTHbIe CBSI3U

Peanuzanus MexnpeaMETHBIX CBA3el IPU U3YYEHUN XUMUHU B 8 KJIacce OCYIIECTBISIETCS Yepe3 UCTIONb30BaHUE KaKk
00IIMX €CTECTBEHHOHAYYHBIX MOHATHH, TaK U MOHATHH, SBISIONIMXCS CUCTEMHBIMH JJIS1 OTJEIBHBIX NIPEIMETOB
€CTECTBEHHOHAYUYHOTI'0 LIUKJIA.

Ooburie ecTeCTBEeHHOHAYYHBIC ITOHATHS: HAYYHBIN (aKT, THIIOTE3a, TEOPHs, 3aKOH, aHANIN3, CHHTE3, KIIacCH(pHUKanus,
MEePHOANYHOCTD, HAOIIOICHHE, SKCIIEPUMEHT, MOJICTUPOBAHKE, H3MEPEHUE, MOICIb, SIBICHHUE.

Om3HKa: MaTepus, aTOM, SJEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOII, PAAHOAKTHBHOCTh, MOJIEKYIIa, SJCKTPUICCKUH
3apsif, BEIMIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, Ta3, GU3NIECKUE BETNINHBI, ¢ THHHIIBI
U3MEpEeHus, KOCMOC, IDTaHeTHI, 3BE3 161, COHIIE.

Buonorus: porocunres, aprxanue, onocdepa.

I'eorpadmst: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TIOPOIBI, MOJIE3HBIE HCKOTIAEMBbIE, TOIUTNBO, BOJHBIC
pecypcesl .

9 KIIACC
BemecTBo 1 XuMHYecKasi peaKIus

Ilepuonuueckuii 3akoH. I[leproauueckas cucrema xumudeckux anemenToB J. M. MenneneeBa. CTpoeHre aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX 3JIEMEHTOB NEPBBIX TPEX NEPHUOOB, KaJusl, KAJIbLIUI U UX
COEIMHEHUH B COOTBETCTBUH C MOJIOKEHUEM JIEMEHTOB B IEPUOJUUECKON CUCTEME U CTPOEHUEM UX aTOMOB.
CtpoeHue BeliecTBa: BUAbI XUMUYECKON CBSA3H. THIBI KPUCTATUYECKHUX PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA
OT THUIIA KPUCTAJUIMYECKOM PEIIETKY U BUJA XUMUYECKON CBA3H.

Kiaccudukanms 1 HOMEHKIaTypa HEOPraHMYECKHUX BelllecTB (MEX/yHapOAHas U TPUBUAIIbHASL). XHUMHUUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3INYHBIM KJlaccaM HEOPTaHWYECKHUX CO €MHEHUIl, TeHeTH4ecKas CBsI3b
HEOPTraHMYECKUX BEIIECTB.

Knaccugukarnust XUMUYIeCKUX peakIiii o Pa3IMYHBIM IpU3HAKaM (M0 YUCITY M COCTaBy yYaCTBYIOIIHX B PEAKIIUU
BEILIECTB, 110 TEIIOBOMY 3((eKTy, 0 U3MEHEHHUIO CTENeHEeH OKUCIICHNSI XUMUYECKUX 3JIEMEHTOB, 10 00paTUMOCTH,
10 YYaCTHIO KaTaln3aTopa). DK30 U FHIOTEPMUYECKHE PEAKLIUHU, TEPMOXUMHYECKIE YPaBHEHHUS.

[TonsiTHe 0 ckopocTH XUMHYECKO peakiuu. [ToHsaTHE 00 00pAaTUMBIX U HEOOPATUMBIX XUMHYECKUX PEaKIIUsIX.
IToHsiTHE O TOMOTEHHBIX U TETEPOrEHHBIX PEAKIMAX. [lonamue o Xumu4eckom
pasnogecuu. Dakmopbwl, 6ruUAIOUUE HA CKOPOCHb XUMUUECKOU PEAKYUL U NOJONICEHUE XUMUUECKO20 PAGHOBECUS.

MexaHN3M OKHCIUTEIEHOBOCCTAHOBUTEIBHBIX PEaKIHi (3JIEKTPOHHBIN 6allaHC OKHCIUTEIbHOBOCCTAHOBUTEIEHON
peaxium).

TCOpI/Iﬂ BHGKT‘pOHHTHqCCKOﬁ JUCCOIMAlH. SHGKTpOJ'II/ITBI 1 HEOJICKTPOJIMTHI. KaTI/IOHLI, aHHOHBI. MeXaHu3M
JAucconuanu BEUECTB € pa3JIMYHbIMU BUIaMHU XHUMIYECKO# cBsa3u. CTeneHb JucCconanuu. CunbHbIE U cl1a0bIe
DJICKTPOJIUTHI.

Peakiun nonHoro ooMeHa. Y clioBus MpOTEKaHMs PeaKIMii HOHHOTO OOMEHa, IOJTHBIE U COKpAIEHHBIE HOHHBIE
ypaBHeHHs peakiuid. CBOMCTBa KHCIIOT, OCHOBAHUI M COJIEH B CBETE MPEICTABICHHI 00 JIEKTPOINTHYECKOH
mucconmanuu. KadecTBeHHBIC peakiiy Ha HOHEI . [lousmue o eudpoause coael .

XUMHUYECKUH HKCTIEPUMEHT: 03HAKOMJICHHE C MOJIEJISIMH KPUCTAJUTMUECKUX PEIETOK HEOPraHMYECKHUX BEIECTB —
METAJUIOB M HEMETAJJIOB (IpaduTa U ajaMasa), CIIOXKHBIX BEIIECTB (XJIOPHIa HATPHs); NCCIIEJOBAHHUE 3aBUCHMOCTH
CKOPOCTH XUMHUYECKON peaknuy OT BO3JCHCTBHS PA3INYHBIX (DAaKTOPOB; UCCIIEJOBAaHHE IEKTPOIPOBOJHOCTH
PacTBOPOB BEIECTB, IPOLIECCa JUCCOLUALUH KHCIIOT, IIeJIoYel U cojeil (BO3MOXKHO UCIIONIL30BaHUE
BHIEOMATEPHAJIOB); IPO BEACHUE OTBITOB, MJLTIOCTPUPYIOLINX NMPU3HAKY MPOTEKaHHUS PEaKINii HOHHOTO 0OMeHa
(oOpazoBanme ocajka, BEIICICHIE Ta3a, 00pa30BaHKUE BOJIBI); OMBITOB, MIUTFOCTPHPYIONIIX TPUMEPHI OKHCIH
TEIbHOBOCCTAHOBHUTEIBHBIX PEaKIUil (TOpeHue, peakni pas3IokKeHNs, COeINHEHNS); pacIlO3HaBaHHUE
HECOPraHUYCCKNUX BEUICCTB C ITIOMOMUIBIO KaYCCTBCHHBIX peaKum‘/'I Ha MOHBI;, pEHICHUEC DKCIICPUMECHTAJIBHBIX 3a/1a4 .

HeMeTaibl 4 MX cOeTUHEHUS



061112[5[ XapaKTCpUCTUKA raJIorCHOB. OcobennocTu CTPOCHUA aTOMOB, XapaKTCPHbIC CTCIICHN OKUCJIICHUSA. CTpOGHI/IC
nu (IJI/I3I/I‘I€CKI/IC CBOICTBa IMMPOCTBIX BEIICCTB — I'aJIOTCHOB. XuMHYECKHE CBOMCTBA Ha npuMmepe xjaopa
(B3aI/IMOL[eI>IICTBPIe C MCTajlllaMH, HECMCTaJlJlaMH, HleJ'IO‘-IaMI/I). XJ'IOpOBO)IOpO,H. Consnas KHUCJIOTa, XUMHUUYCCKHUC
CBOﬁCTBa, MoJIy4Ye€HUue, MpuMCHCHUC. ﬂeﬁCTBHe XJiopa 1 XJIOpOBOJOPO/Ja Ha OpraHnu3M 4Y€JIO0BCKaA. Baxwneiimue
XJIOpUAbI U UX HAXOXKACHUEC B IPUPOJIC .

0611132[ XapaKTECpUCTUKaA 3JICMCHTOB VIAI’pyHHLI. OcobeHHoCTH CTPOCHUA aTOMOB, XapaKTCPHBIC CTCIICHU
OKHUCJICHHS.

CrpoeHue U (pU3HUYECKHe CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPO/a U CEPhl. AJUIOTPOITHBIC MOH(DHUKAIHA
KHCJIOpO/a M cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOAOPOA, CTpOCHHE, (GPHU3NIECKHE U XUMUIECKHE CBOHCTBA.
OKCHABI Cephl KaK MPEICTABUTENH KACIOTHBIX OKCHAOB. CepHas KHcIoTa, GU3NIeCKHe M XUMHYECKIEe CBOWCTBA
(o0mme KaK MpencTaBUTeIN Kilacca KUCIIOT U crieiidraeckie). XUMUIeCKHe PeakIii, JIEeKAaIie B OCHOBE
MPOMBIIIJICHHOTO crioco0a morydeHust cepHoi KUCnoTHl. [Ipumenerne. Conn cepHOW KHUCIIOTHI, KadeCTBEHHAS
peakmus Ha cynedhaTroH. Haxoxxnenne cepsl 1 €€ CoeTMHeHHH B IPHPoIe . XUMHUIECKOe 3arps3HeHHe
OKpY’KalomIel cpebl COeTMHEHNUSIMH CePHI (KHCIOTHBIE TOXKIH, 3arPs3HEHNE BO3IyXa H BOJIOEMOB), CIIOCOOBI €T0
MPEIOTBPALICHNS .

0611132[ XapaKTECpUCTUKaA 3JICMCHTOB VAI’pyHHLI. OcobennocTu CTPOCHUA aTOMOB, XapaKTCPHBIC CTCTICHU
OKHCJICHUS.

A30T, pactipocTpaHeHUe B IPUPO/Iie, PU3NUYECKUE U XMMHUUECKHe cBoiicTBa. KpyroBopot azora B npupoje . AMMHAK,
ero (hu3nMuecKue U XMMUYECKHE CBOWCTBA, MoJIy4eHue U mpuMeneHne. Coin aMMOHHS, UX (PU3UUECKHE U
XMMHYeCcKHe CBONCTBa, NpuMeHeHue. KadecTBeHHast peakiys Ha HOHbI aMMOHUS. A30THas KHUCJIOTa, €€ MOJy4YeHHE,
(usnyeckre 1 XUMHYECKUE CBOKCTBA (001IMe Kak MPEACTaBUTENs Kilacca KUCIIOT U Crielu(UIecKue.
Vcronb30BaHUe HUTPATOB U COJICH aMMOHUS B KQUECTBE MUHEPALHBIX YI00peHUN. XUMUUECKOE 3arPs3HCHHE
OKpY’KaloIIel cpeibl COeTMHEHNUIMH a30Ta (KUCIOTHBIE OXK/IH, 3arpI3HEHHE BO3IyXa, IOYBB M BOAOEMOB).

dochop, amtorpornHbie Moaupukaiuu hocdopa, pusnueckue u xumuueckue cpoiictea. Oxcun Gpocdopa(V) u
(docdopHas kucoTa, PU3NIECKHE ¥ XUMUUECKHE CBOMCTBA, mosydenue. Mcmoap3oBanue GpochaTtoB B KauecTBe
MUHEPATbHBIX YI00pECHHIA.

OOmmas xapakTepucTHKa 31eMeHToB [V Arpynmnsl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEpHBIE CTCIICHA
OKHCJICHHS .

Yraepoa, aoTponHble MOAU(HKAIMN, PACHPOCTPAaHEHNE B IPUPOAE, (PHU3HNUECKIE M XUMIUECKHE CBOWCTBA.
Ancopouust. KpyroBopot yriepoaa B nmpupose. OKcHpl yriepona, nx Gu3nieckue 1 XUMUIEeCKIe CBOHCTBA,
JISWCTBHE Ha KUBBIE OPTaHU3MBI, TIOJTydeHUE U IPUMEHEHHE. DKOJIOTHYECKHE POOIIEMBI, CBI3aHHbIE C OKCHIIOM
yriepona(IV); runoresa riodaisHOTO MOTETICHUS KIIMMATa; HApHUKOBBIA 3 dekT. YTonpHas KUCI0Ta U €€ COoJH,
uX (u3NYecKrue U XMMUIECKHe CBOWCTBA, MOJIyUYeHNE U IpUMeHeHne. KauecTBeHHas peakius Ha KapOOHATHOHBI.
Vcnionp3oBanne kapOOHATOB B OBITY, MEJUIIMHE, TPOMBIIICHHOCTH U CEJIBCKOM XO3SICTBE.

HepBOHa'-IaJ'II)HLIe MOHSTHSA 00 OPraHNvYCCKUX BEIIECTBAX KaK O COCAMHCHUAX YIJICPOJa (MeTaH, 9TaH, 3TUJICH,
AICTWICH, DTAaHOJI, INTUIICPUH, YKCYCHas KI/ICJ'IOTa). Hx cocmas u xumuuecrkoe cmpoenue. TTonsarre o GMOJOTHUECKH
Ba)XXHBIX BEIIECTBAX: KUPAX, 6en1<ax, yrieBoJax — U UX pOJIM B )KU3HU

YCJIOBCKA. Mamepuaﬂbyoe eouHcmao OpcaHUYeCKUX U HeopeaHU4YeCKux coeouHenuil.

KpemHuii, ero ¢pusnuecKkue 1 XMMUIECKUE CBOMCTBA, MoydeHue u npuMeHenne. CoeMHeHNsI KPEMHUS B TIPUPOJIC.
O6mue npecraBneHus 06 okcue kpemuusi(1V) u kpemuueBoit kuciote. CUIMKATHI, UX UCIIOJIB30BaHKE B OBITY,
MEIUIUTHE,

MPOMBIIUICHHOCTH. Badjichetiuue cmpoumenbhbie MAMepuaibl: KepamMuKd, CmeKio, yeMenm, 6emon, Jcene300emon.
Tpobremvl 6e30nACHO20 UCRONBL308AHUSL CHPOUMETbHBIX MAMEPUATIO8 8 NOBCEOHEBHOU JHCUSHUL.

XUMHAYECKUH SKCTIEPUMEHT: H3ydeHHe 00pa31loB HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJISTHOM KHUCIIOTHI;
NpOBeJIeHNE KaUeCTBEHHbIX PEaKInil Ha XJIOPUAMOHbI U HAOJII0ICHNE TPU3HAKOB X IPOTEKAHUS; OIIBITHI,
oTpaxaromue GU3NIecKre 1 XMMHUUECKHE CBOWCTBA TaJION€HOB M X COCJMHEHHH (BO3MOKHO MCIIOJIb30BaHHUE
BUJIEOMATEPUaJIOB); 03HAKOMIICHHE ¢ 00pa3IiaMy XJIOPHIOB (TaJOTeHHUIOB); O3HAKOMIIEHHE C 00pa3liaMH Cephl U eé
COEIMHEHUSIMHU (BO3 MO’KHO HMCIIOJIb30BaHUE BUICOMATEPHaIOB); HAOJIOAEHHE TIpoliecca 0OyTrIIMBaHUs caxapa 1o
JIeCTBHEM KOHIICHTPUPOBAHHON CEPHOM KUCIOTHI; N3yUEHHE XUMUYECKUX CBOICTB pa30aBIeHHON CepHOM
KHUCJIOTHI, IPOBCICHUC KaueCTBEHHOM pC€akuun Ha CyJ'lB(baTI/IOH u Ha6HIO}IeHI/Ie IpU3HaKa eé IIPOTCKAHUA,
03HAKOMJIEHHE ¢ (PU3NIECKHMHU CBOIMICTBaMH a30Ta, (hocdopa 1 ux coenHEHNH (BO3ZMOKHO HCIIOIB30BaHIE
BHJICOMATEPHUAIIOB), 00pa3iaMy a30THBIX U (OCPOPHBIX YA0OPESHMIA; TOTydeHNEe, COOMpaHue, paclio3HaBaHUE H
M3ydeHHE CBOWCTB aMMHUaKa; IPOBECHNE KaUeCTBEHHBIX PEaKIiil Ha HOH aMMOHUS U (hocPaTHOH U U3yUeHHE
MIPHU3HAKOB MX MPOTEKAHHS, B3aUMOICHCTBIE KOHIICHTPHPOBAHHON a30THOW KHUCIIOTHI C MEIBIO (BO3MOXKHO
HCIIOJIb30BaHHUE BHEOMATEPHAJIOB); U3yYEHUE MOJIeel KPUCTAIINYECKUX PEIETOK anMasa, rpadura, QyriepeHa;
03HaKOMJIEHHE C ITPOIIECCOM aCOPOIMH PACTBOPEHHBIX BEIECTB aKTHBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MPOTUBOTI'a3a; IMOJIy4eHHe, COOMpaHne, paclio3HaBaHUE U U3YUEHHE CBOMCTB YIJIEKUCIIOTO ra3a; IPOBeJCHUE
KaueCTBEHHbIX peakuuii Ha KapOOHAT M CHIIMKaTHOHBI ¥ N3yYSHUE ITPU3HAKOB MX MTPOTEKAHHS; O3HAKOMIICHHE C



HpOL[yKIII/ICﬁ CHIIMKATHOM IMPOMBINUICHHOCTH; PCIICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4 10 TEME «Baxxueire
HCMCTAJJIBI U UX COCIAUHCHUS).

MeTaibl M MX COeTUHEHHU S

OO1mas XxapakTepuCTHKa XUMUYECKUX 3JIEMEHTOB — METaJUIOB Ha OCHOBAHHMH HX IMOJIOKEHHS B IEPUOMIECKON
cucrteMe xumuueckux 3nemMenTos J1. M. Menneneesa u ctpoeHus atomoB. CTpoeHHE MeTaIoB. MeTaninueckas
CBSI3b U METAJITMYECKasi KpUCTAJUINYECKask peHIETKa. DIEKTPOXUMHUUECKUH psijl HAPsSKEHUI METaIoB.
®duznyeckue U XMMUYECKHE CBOMCTBa MeTaiioB. O01Iue criocoOsl osTydeHus: MeTauioB. [IoHATHE 0 KOppO3UU
METaJUIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YyTyH, JIOPATIOMHHUHN, OpoH3a) 1 UX
NPUMEHEHHUE B OBITY U MPOMBIILICHHOCTH.

[Ilenoynble METAIIBL: MOJOKEHUE B IEPUOJUUYECKOM cucTeMe xumuiueckux anemeHToB J[. . Menneneesa;
CTPOCHHE UX aTOMOB; HaX0XJIeHIE B ipupoae. Puzndeckne M XUMIYECKUE CBOMCTBA (HAa IPUMEpe HATPHUS
Kaus). OKCHIBI ¥ THAPOKCUIBI HATpUs U Kanws. [[puMeHeHne MeToYHbIX METaJUIOB B UX COCTMHCHUI.

[IemouHO3eMeTbHBIC METAIUIBI MATHAN M KaJbIIUN: TIOJ0KEHUE B TIEPHOTNICCKON CHCTEME XUMHUECKUX IIEMEHTOB
. V1. MenpeneeBa; CTpOEHHE UX aTOMOB; HAXOKJAEHUE B pupoje. PU3ndyecKkue 1 XMMUUECKHE CBONCTBA MarHus u
KaJplus. BaxkHeimie coequHeHNs KabIus (OKCHI, THAPOKCHA, COIH). JKECTKOCTH BOIBI B CLIOCOOBI €&
yCTpaHeHHsI.

ANIOMUHUN: TIOJIO)KCHHUE B HCpI/IOZ[I/I‘ICCKOI;'I CHCTEMEC XMMHUYECKUX 3JICMCHTOB H n. MeHz[eneeBa; CTPOCHUC aTOMaA;
HaXOXXACHUC B IIPHUPOJL. dm3ndecKkne ¥ XUMHISCKUE CBOMCTBA ATFOMUHUS. AM(I)OTepHBIe CBOICTBa OKCHaa u
THUAPOKCHUAA aJTFOMUHUS.

JXKeneso: monoxkeHUe B IEPHOAUUECKON cucTeMe XumMudeckux sneMeHToB J1. V. MeneneeBa; cTpoeHue aToma;
HAXOXXJCHHUE B mpupojie. PU3NUECKUe U XUMUYECKUE CBONCTBA xkele3a. OKCuabl, Tuapokcuabl u cou xenesa(ll) u
skenesa(Ill), ux cocrap, cBOMCTBA U MOJTyUEHUE.

XUMUUECKUH IKCIICPUMEHT: 03HAKOMJICHHE ¢ 00pa3iiaMy METAJIJIOB U CIUIABOB, UX (DU3MYCCKHUMU CBOWCTBAMH;
U3y4YeHHUE Pe3yJIbTaTOB KOPPO3UH METAILIOB (BO3MOKHO MCIIOJIb30BaHHE BHEOMATEPUAITIOB), OCOOCHHOCTEH
B3aUMO/ICHCTBUS OKCHIA KaJbIMs U HATPUS C BOAOH (BO3MOXKHO HCIIOIH30BAHKEC BUICOMATEPUAIIOR); UCCIICIOBAHKE
CBOMCTB JKECTKOI BOJIBI; MpOIiecca FOPEHHs JKee3a B KUCIIO pojie (BO3MOXKHO UCIIOIb30BaHKE BUICOMATEPHAJIOB);
MPU3HAKOB MPOTEKAHMUSI KAYSCTBEHHBIX PEaKIIMii Ha HOHBI (MarHus, Kajbllvs, aTFOMUHNS, IIMHKA, sxere3a(ll) u
xkene3a(1ll), mequ(Il)); HabmoneHNE U OTIMCaHKE TPOIIECCOB OKPAIIMBAaHUS IITAMCHN HOHAMH HATpPUS, KaJIU H
KaNbI¥st (BO3MOXHO HCIIOJIb30BAHKE BHICOMATEPUAIIOB); UCCIe0BaHNE aM(DOTEPHBIX CBONCTB TUIPOKCHIA
ANOMHHUS U TUAPOKCH/A [IMHKA; PEIICHNE SKCIIEPUMEHTAbHBIX 3a/1a4 10 TeMe «BaxHeiie MeTauibl 1 ux
COC/IMHEHHUSD .

XuMus ¥ OKpy:KaoLas cpega

Hosrie MaTepHralibl U TCXHOJIOTUH. BeH.leCTBa " MaTepuralibl B HOBCQI[HCBHOﬁ JKM3HH YeJIOBeKa. XUMUSI 1 310POBbE.
Bbe3onacHoe ncnonp3oBanue BC€IICCTB U XUMHWYCCKUX pCaKLII/II\/‘I B 6LITy. HepBa;{ IO MOIIb IMPHU XUMHUYCCKUX OKOrax u
OTpaBJICHUAX. OCHOBEI PKOJIOTH YeCKOI T'paMOTHOCTH. XuMuaeckoe 3arpsA3HECHUC OprX(aIOHleﬁ Cpeanbl (HpG,HeJ'ILHaSI
JA0IMyCTUMas KOHICHTpalusa BEIECTB — HI[K) Poub xumuu B PEHICHNUHU SKOJOTNMYCCKUX HpO6J'I€M.

[IpuponHbIe HCTOYHUKH YTIIEBOAOPOIOB (yroib, IPUPOAHBIN ra3, HedTh), MPOAYKTHI X HepepabOTKH, UX POJb B
OBITY U TPOMBIIUIEHHOCTH .

XUMHUYECKHUIT SKCTIEPUMEHT: H3yueHHe 00pa3lioB MaTepraoB (CTEKIIO, CIUIaBbl METAJLIOB, IOJIUMEPHbIE
MaTepHaIbl).

MexnpeamMeTHble CBA3U

Peanmaum[ MEXNPEAMETHBIX CBsI3EH IIpyu U3YUYCHUN XUMUU B 9 kiacce OCYIIECTBIIACTCA YE€PE3 UCIIOJIB30BAHNE KaK
O6I_HI/IX €CTCCTBCHHOHAYYHBIX l'lOHS[TPIﬁ, TaK 1 HOHHTHﬁ, ABJIAOMINXCA CUCTEMHBIMUA IJISA OTACIBHBIX IPEAMETOB
€CTCCTBCHHOHAYYHOT'O ITUKJIA.

OO0mye ecTeCTBEeHHOHAYYHBIC TTOHITH: HAYYHBIN (akT, TUIIOTE3a, 3aKOH, TEOPHS, aHATIN3, CHHTE3, KIIACCU(UKALINS,
MEPUOANY HOCTh, HAOIIOIeHNE, DKCIIEPUMEHT, MOJISITMPOBAHNE, U3MEPEHUE, MOJIEIh, SIBJICHUE, TTAPHUKOBBIH

s dexr, TexHoIoTHS, MaTepuaibl. u3nKa: MaTepHs, aTOM, HJIEKTPOH, TPOTOH, HEUTPOH, NOH, NU30TOII,
PaaMOaKTUBHOCTH, MOJICKYJIA, SJIEKTPUIECKUH 3apsil, IPOBOJIHUKH, TTOJYPOBOIHUKH, THAJICKTPHUKH, (POTOIIEMEHT,
WHIUKATOP, BEIIECTBO, TEJO, 00bEM, arperaTHoOe COCTOSHIE BEIIECTBA, Ia3, PACTBOP, PACTBOPUMOCTH,
KpHUCTaJUTNYECKas PEIIETKA, CIUTABhI, (PU3NYECKHE BEIIMYHHBL, CAUHHUIIBI H3MEPCHUS, KOCMUYECKOE MPOCTPAHCTBO,
rIaHeTsl, 38€311b1, CoHIIE.

Buonorus: (1)OTOCI/IHTC3, JbIXaHUC, 6HOC(1)€pa, 9KOCUCTEMA, MUHEPAJIbHBIC yﬂ06peHI/I$I, MUKPO3JIEMECHTHI,
MAKpO3JIEMEHTDI, IUTATCJIbHBIC BEIIECTBA .

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TIOPOIBI, MOJE3HBIE HCKOTIAaeMbIe, TOTUINBO, BOJHBIC
pecypesL.



KaneﬂnapHO—TeMaaneCRoe IVIAHUPOBAHUE IO XUMHUHU 8 kinace

1 yac, 34 yaca
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Tema 1. Xumust — BakHasi 06/1aCTh €CTECTBO3HAHHUS U MPAKTHYECKOH
AeSTeILHOCTH YeioBeKa (3 1)
1 [Ipeamer xumun Posb XMMHUHM B )KM3HHU YesioBeKa. XUMHUs B cucTeMe Hayk. Meroasr | 1
MO3HAHUS B XUMUH.
2 3HAKOMCTBO C MpaBHIaMH 0€30NaCHOCTH M NPpUEMaMH padOThl B XMMUUECKOM 1 udposas
nabopatopuu. [IpakTudeckas padora: nadopaTopu
N s RELEON
Ne 1. IlpaBuia pabotel B 1aboparopuu ¥ NpuéMbl 00palieHus ¢ 1a00paTOPHBIM
obopynoBaHueM Hudbporoii
JIATYHK
TeMIIepaTyp
BI
CnupToBka
Cgeua.
3 YucTtrle BemecTBa U cMecH. CriocoOs! pasaencenus cmecell. [lpakTudeckas 1 Hudposas
pa6oraNe 2. Pa3znencaue cMeceil (Ha mpuMepe OYUCTKH MTOBAPSHHOM COIIH) nmabopaTopu
s RELEON
Tema 2. BemecrBa
U XHMHYeCKHe PeaKIuu
(6 9)
4 3HaKku (CUMBOJIBI) XUMUYECKUX JIEMEHTOB. [IpOCThIE U CTIOKHBIEC BEIIECTBA. 1
ATOMHOMOJIEKYJISIPHOE yUEHHE.
5 3aKoH MOCTOSTHCTBA COCTaBa BemiecTB. OTHOCHTENbHAsI aTOMHAs Macca. 1
OTHOCHTeNbHAS MOJIEKYJIIpHas Macca . XUMHdeckas peakuus. [IpusHaxu
Y YCIIOBUSI IPOTEKAHUsI XUMUYECKUX PeaKkinit
6 XuUMHUECKUE YPAaBHEHUS 1
7 Tunel xuMUUeCKUX peakuuid. Peakuus coenunenus Peakuus pa3noxeHus. 1
8 Peaknus 3amenienns.Peakinn ooMeHa. 1
9 3akoH coxpaHeHus Macchl BemecTB. M. B. JlIoMmoHOCOB — yuéHBIN 1 BECHI
SHIHUKIIOTIEANCT. TEXHOXUMH
YecKHe WIN
JNIEKTPOHHBI
e; CBeua,
Konba
IUIOCKOJJOHH
ast 250 it
JIOKKa JUIS
COKUTAHUS
BEIIECTB

Tema 3. Bozayx. Kucaopon.

Oxcuanl




(44)

10 Bozmyx — cmech ra3oB. CocraB Bo3ayxa Kuciaopom — 3neMeHT u mpocToe
BerecTBO. O30H — ayutoTpOITHast MOU(UKAIS KHCIOPOaa
11 Cr1oco05b1 oTy4eHHs KHCIOPoaa B TaOOPaTOPHH U IIPOMBIIIUIEHHOCTH.
[Iprmmenenne kucnopona. [Ipakruyeckas padora
Ne 3. T[lomyuenne u coOupaHue KUCIOPOAa, H3YICHHE €TO CBOMCTB.
12 TemoBoit 3¢ dexT XUMIIECKON peaKInui, TOHATHE O TEPMOXUMHIECKOM
YPaBHEHHH, 5K30 U SHAOTEPMUYECKHIX PEAKIIUIX
13 TormmmBo (yrons u MeTaH). 3arps3HEHUE BO3AYyXa, CIIOCOOBI €T0 MPEeI0TBPALICHHUS.
Ycunenne napHUKOBOTO 3 hekra, pazpymeHne 030HOBOTO CIIOS .
Tema 4. Bogopoa. CocraB KucioT u coJeii (3 9)
14 Bonopon — anemeHT u mpoctoe BemiecTBo. Haxoxxaenne B mpupone, pusudeckue
¥ XMMHYECKHE CBOICTBA (Ha MpUMEpE B3aNMOICHCTBHS C HEMETAIIA MU U
OKCHIaMH METAJIIIOB
15 [IprmMeHeHHe, CIIOCOOHI MOTyYeHHS BOIOPOIA.
[Ipaktrueckas padora Ne 4. [Tonyuenne n cobupanue BoIopoa, H3y4eHHE €To
CBOMCTB
16 CocraB KHCIIOT | coJeit
Tema 5. KontnuecTBeHHbIE OTHOLIEHUS] B XUMHH
(24)
17 KonmuecTtBo BemectBa. Mosb. MosnsipHas macca. 3akoH ABoraapo. MomnsipHbIit
00BEM Ta3oB.
18 Pacuérel no XuMHUYECKUM ypaBHEHUSIM.
Tema 6. Bona. Pactopsl. [lonsitue 06 ocHoBanusix (4 )
19 Ou3nuecKue cBOCcTBa BOJBI. AHAIN3 U CHHTE3 — METO/Ibl H3YUEHHs COCTaBa
BOJIbl. XUMHUYECKHE CBOMCTBA BOABI (peakiny ¢ MeTaJUIaMH, OKCHJIAMU METaJUIOB U
HEMETaJJIOB
20 CocraB ocHoBaHui. [loHATHE 00 HHAWKAaTOpaxX Hudporas
nmabopaTtopu
s RELEON
udbporoit
pH. mwrraTtus
C 3KHMOM;
IISATh
XUMHUUYECKH
X CTaKaHOB
(25 m);
TIPOMBIBAIIK
a
21 Bopa kak pactBoputens. PactBopbl. PacTBopuMoOCTh BelecTs B BoJIE. npudop JuIs
[Ipakrryeckas pabora: OIIBITOB C
o . . JJIEKTpUUEC
Ne 5. TlpuroroBieHue pacTBOPOB C ONpPeAeIEHHON MacCOBOM Joei UM TOKOM:
PacTBOPEHHOTO BEIIECTBA. ’
HUCTOYHHUK
IIOCTOSAHHOT
0 TOKa!
IPOOHUPKHU
— 2 .
IPOHYMEPO
BaHHEIE;

JIYYHWHKA,




CIHMPTOBKA;

mpooku — 2
IIT, THHLET
22 Posns pacTBOpOB B IpUpOIE U B XKHU3HHU YeloBeKa. KpyroBopot Boabl B IPHPOJIE.
3arpsi3HEHHE NPUPOIHBIX BoA. OXpaHa M OYUCTKA MIPUPOIHBIX BOJ.
Tema 7. OcHOBHbIE KJIACChl HEOPraHUYECKUX COeTUHEHH I
(6w
23 Knaccudukarus HeopraHndeckux coequHeHni. OKCHABL: cOCTaB, KIIacCH(pUKansI
(ocHOBHBIE, KHCIIOTHBIE, aM()OTEepHEIE, HecoIeo0pa3yIoline), HOMEHKIaTypa
(MexxayHapoIHas ¥ TPUBHATBHAS).
24 OcHOBaHUS: COCTaB, KiIaccu(pHUKanms, HOMCHKIATypa (MeXIyHApOIHAS U Hudposas
TpUBHAJbHAS ), PU3HMIECKNE U XUMUIECKHE CBOHCTBA, CIIOCOOBI MOTyIeHHS naboparopu
s RELEON
Hudposoit
pH. wratus
C 3aKHMOM;
ATh
XUMHUUYECKH
X CTaKaHOB
(25 mm);
MPOMBIBAJIK
a
25 Kucnorsl: cocras, kiaccudukalys, HOMEHKIATypa, GU3HYECKUE U XUMHYE CKHe
CBOMCTBA, CLIOCOOBI MOJTYy4EHHS.
Psy akTHBHOCTH METaNI0B
26 Counu (cpenHue): HOMEHKIJIATYpa, CIOCOOBI TIOTY4EHHs, B3aUMO/IEHCTBHE COJIEH C
MeTaJUIaMH, KHCIIOTaMH, IIeJI0UaMH U COISIMU
27 IIpaxkTuueckas pabora: udposas
nmabopaTtopu
Ne 6. Pemenune skcrieprMeHTaIbHBIX 334a4 10 TeMe «OCHOBHBIE KITacCh RELEON
. s
HEOPTraHMYECKUX COCAMHEHHH
udbporoit
pH. wratus
C 3aKHMOM;
SITh
XUMHUUYECKH
X CTaKaHOB
(25 m);
MPOMBIBAJIK
a.
Tema 8. Ilepnoanyeckuii 3aK0H U MEPUOAMUECKAS] CHCTEMA XUMHYECKHX dJIeM
enToB JI. U. Menaese esa. Ctpoenue aroma (3 u)
28 [epBbIe mONBITKN KiIacCU(pUKALME XUMHYECKHX d5ieMeHTOB. [TonsTne o rpynmax
CXOJIHBIX 3JIEMEHTOB (II[eJI0Y HBIE W IMIEJI0YHO3EMEIbHBIE METaIJIbI, TaJIOTeHEI,
WHEPTHBIE Ta3Hbl) .
29 Tlepuoauueckuii 3aKOH U EPUONYECKAs CUCTEMa XUMHUYECKUX 35ieMenToB /1. 1.
Mengeneesa. Ilepuoasl, rpynisl, noArpynnsl. @U3nuecKkuil CMbICI TOPSAIKOBOTO
HOMeEpa AJIEMEHTa, HOME POB IIEpHOJa U TPYIIIIHI.
30 XapaKkTepuCTHKa XUMIYECKOT0 AJIEMEHTA 10 €T0 MOJI0KEHUIO B IEPHOIMIECKON

cucreme /1. 1. Menneneesa




Tema 9. XumMnuyeckasi CBsi3b.

OKHCJINTEILHO-BOCCTAHOBUTEIbHBIE peakuuun

(4 )
31 DNeKTPOOTPUIATEIBHOCTh ATOMOB XUMHUIECKUX 371€MEeHTOB. MoOHHAs XMMudeckas
CBSI3b
32 KoBanenTHO-I0Ms1pHAS CBs13b. KOBaNIeHTHO- HETIONSAPHAS CBA3b Hudposas
nmabopaTtopu
s RELEON
Hudposoit
JIATIAK
TEeMIIepaTyp
BI
TUIATHHOBEI
M; JaTYUK
TEeMIIepaTyp
BI
TepMOIIapH
Bl
33 CrerneHb OKHCIICHUS
34 OxucnurensHO-BoccTaHOBUTeNbHBIE peakiyu (OBP). IIponeccs! okuciaeHus u

BOCCTaHOBJICHUs. OKUCIIMTENIN U BOCCTAHOBUTEIIH.




KanengapHo-TteMaTH4eckoe IIaHMPOBAaHUE 0 XUMHUHM 9 KiIace

1 yac 34 yaca

Ne | Tema paznena u ypoka Komnuec | Mlara Hcnonvzosanue
TBO poBezie
P 0bopyoosanusn
4acoB HUS
«Touka pocma
IloBTOpEHUE U
yriay0/eHue 3HAHUI OCHOBHBIX pa3/iejioB Kypca 8 kiacca
(4 9)
1 Iepuonnueckuii 3akoH. [lepuoamaeckast cucTeMa XUMHYECKUX 1
anemenToB /. 1. Mernneneesa. CTpoeHne aTOMOB.
3aKOHOMEPHOCTH B I3MEHEHUH CBOHCTB XUMHYIECKUX 3JIEMEHTOB
MEPBBIX TPEX MEPHUOJOB, KK, KAJIbLIUSI U UX COCANHCHUH B
COOTBETCTBHUH C TIOJI0KEHUEM 3JIEMEHTOB B IEPUOAUIECKOM
CHCTEME U CTPOCHUEM UX aTOMOB.
2 | Knaccudukanus 1 HOMEHKIATypa HEOPTraHUUECKHUX BEIIECTB 1
(MexxayHapoIHast 1 TPUBHAIBHAS)
3 | XuMu4eckue CBONHCTBA BEUIECTB, OTHOCSIINXCS K PA3THIHBIM 1
KJIaccaM HEOPTaHWYECKHUX COCTUHEHUH, UX TeHeTHUECKasl CBSI3b
HEOPraHMYEeCKHUX BEIECTB
4 | CtpoeHHe BEIIECTBA: BUIBl XUMUUECKOW CBSA3U. THUIIBI 1 Hudposas
KPHCTANINUECKUX PEHIETOK, 3aBUCUMOCTh CBOICTB BeIlleCTBA OT nabopatopus
TUIIA KPUCTAITHNUECKON PEHIETKH . RELEON
Hudposoii
JaTYNK
TeMIIepaTypsI
IUIATUHOBBIN
Tema 1. OcHOBHBIE 3aKOHOMEPHOCTH XHMHMYECKHX peaKuui
34
5 | Knaccudpukanus XMUMHYECKUX PEaKIUi M0 pa3IHIHBIM 1 Hudposas
npu3HakaM. [ToHsITHE 0 CKOPOCTH XUMHYECKON PeaKIiH. naboparopus
IlonsATHE O TOMOTEHHBIX U FE€TEPOrE€HHBIX PEAKLIUAX . RELEON
Hudposoii
JaTYNK
TeMIIepaTyphbI
IUIATUHOBBIN
6 IlonsaTtue o xumuueckoM paBHOBeCUH. DaKTOPBI, BIUAOLINE HA 1 Hudposas
CKOPOCTh XUMHUYECKON PEaKLIUU U MOJOKESHNE XUMHUYECKOTO naboparopus
PaBHOBECHS . RELEON
Hudposoii
JaTYnK
TEeMITEpaTyphbI
MIaTUHOBBIN
7 | MexaHN3M OKHCIIMTEILHO-BOCCTAHOBHUTEILHBIX PEaKINil 1
(371eKTpOHHBIH OallaHC OKUCIUTEIEHO-BOCCTAHOBUTEILHON
peakuum).
Tema 2. DjeKkTpoMTHYeCKAs] AUCCONMALUS. XHMHYECKHE pea
KIIH B pacTBOpax
(6 4)
8- | Teopus 371E€KTPOIUTHUECKON TUCCOUALNH. DIICKTPOIHUTHI U 2 Hudposas
9 | neanekrposuthl. KaTnoHsl, aHMOHBI. MeXaHU3M AMCCOLH allin naboparopus
BELIECTB C Pa3IMUYHBIMHU BUJIAMU XUMHUYECKOH cBsi3u. CTeneHb RELEON

JHUCCOLMAILH. CuiibHbIE U cl1a0bIe SJICKTPOJIUTBL

[udposoii




JaTYHK

3IEKTPOIPOBOJ
HOCTH
10 | Peaxkunu noHHOro 0OMeHa, ycJIoBHsI UX NpoTekanus. MoHHbIe Hudposas
yYpaBHEHHS PEaKIHi. nabopatopus
RELEON
Hudposoii
JaT4YnK
3IEKTPOIPOBOJ
HOCTH
11 | XuMu4ecKne CBOWCTBA KHUCJIOT, OCHOBAHHUI M COJIeii B CBETE
- MPE/ICTABICHUI 00 3JIEKTPOIUTHUECKON TUCCOLMALIIH
12
13 | TlonsTHe O THUAPOIU3E COJICH.
Tema 3. O6mas
XapaKTePUCTUKA XUMHUYeCKHX d1eMeHTOB VIIA-
rpynnbl. Fajgorensr (2 1)
14 | O6mas xapakTepucTHKa rajioreHoB . OCOOEHHOCTH CTPOCHHUS
aTOMOB 3THX JJIEMEHTOB, XapaKTEPHBIE JUIsl HUX CTENICHU
okucneHus. CTpoeHue u GU3NIECKUE CBONCTBA MPOCTHIX BEIICCTB
— raJIoreHOB
15 | ®dusnonoruueckoe ASHCTBUE XJIOpa U XJIOPOBOAOPOA HA Hudposas
OpraHu3M UeloBeKa. BaykHeWre XIOPHIBI U NX HaX0XKICHIE B naboparopus
TIPUPOZE . RELEON
Tema 4. O01masi XapaKTepUCTHKA XMMHYECKHUX 3JIEeMEH- TOB
VIA-rpynnsi. Cepa u eé coenunenus (3 1)
16 | OOmas xapakTepucTrka sneMeHToB VIArpynmnbel. OcoOeHHOCTH
CTPOCHHS aTOMOB ITHX AJIEMEHTOB, XapaKTepHBIC IS HUX
CTETICHU OKUCIICHUS. AJIOTPOIHBIC MOTU(PUKAIINHA KUCIOPOIa H
cepbl. XUMHYECKHE CBOWCTBA CEpPHI.
17 | XuMudeckre peakifii, JIeKaIiue B OCHOBE MTPOMBIILICHHOTO
cnioco0a MmorydeHust CepHOU KUCIOTHL. CONM CePHOM KHUCIOTHI.
18 | HaxoxmeHue cepbl U €€ COSqMHCHUI
B Iipupoe. XUMUYIECKOe 3arps3HeHNE OKPYKAIOMIECH cpe/Ibl
COCIIMHEHUSMH CephI (KUCIIOTHBIC HOKIH, 3arPs3HEHUE BO3AyXa U
BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHHUS
Tema 5. O01mas XapaKTepUCTUKA XUMHUYECKHX 3JIeMEHTOB
VA-rpynnsi. A30t, pocdop u ux coennnenus (4 1)
19 | OO6mas xapakTepucTHKa 31eMeHToB V Arpymsl. OcoOeHHOCTH
CTPOCHHS aTOMOB ITHX JJIEMEHTOB, XapaKTePHBIC IS HUX
CTEINIeHN OKUCIICHUS
20 | A3zoTHas KuCIIOTa, € (hU3NUECKHE 1 XUMHYECKHE CBOWCTBA Hudposas
(oOmme Kak ImpeacTaBUTENs Kilacca KHCIIOT U CHelU(pHYECKHE). nabopatopus
Hcnonb3oBaHue HUTPATOB U COJIEH AMMOHHUS B KaUeCTBE RELEON
MHUHEPAIBHBIX YI00pEeHU .
P yAoop Hudposoii
JATYHK
3IEKTPOIPOBOJ
HOCTH
21 | Xumunueckoe 3arps3HeHHE OKPYKaIOIIEeH Cpebl COeANHEHUSIMU

a30Ta (KUCIOTHBIC TOKIH, 3aTPSA3HCHIE BO3/1yXa, IIOYBEI H
BOJIOEMOB




22

Oxcup pochopa(V) u pochopnas xkuciora, puznueckue u
XUMHYECKHE CBOWCTBA, Mony4ueHue. Mcrnonb3oBanue Gpochartos B
KauecTBEe MUHEPATbHBIX yIOOpeHHH. 3arps3HeHHe TPHPOIHBIX
BOJI0EMOB (ocdaramu

Tema 6. Ofmas xapaKTepuCTHKA XUMUYECKHUX 3JieMeHToB |V
A-rpynmnsl. YIiepoa ¥ KpeMHUI M X COeJTHHEHHUS

B4

23

Yrnepon. Okcunsl yriepoa, ux Gpu3ndeckie 1 XUMHUUECKHe
CBOMCTBA. YTOJIbHAS KHCIIOTA U €€ COJH, X (PU3NYECKUE U
XUMHYECKHE CBOWCTBA, MOyYeHHE U IPUMEHECHHUE.

24

HepBOHa‘IaJ’ILHHe MOHATHS 00 OpPraHnv4CcCKUX BEIIECTBAX KaK O
COCMHCHUAX YyIjicpoJa: 0COOEHHOCTH COCTaBa U CTpOCHMUH.
TTonsTre 0 GHOIOTMYECKHU BaXKHEIX BCHICCTBAX: JXUpaAX, 6em<ax,

25

HpaKTI/I‘IeCKaH pa60Ta « Honyqe}me YTJICKUCJIOrO rasa.
KauectBennas peaKkuus Ha Kap60HaT-I/IOH»

Hudposas
nabopatopus

RELEON
Hudposoii

NaTYuK
3JIEKTPOIIPOBO/T
HOCTH

Tema 7. O01mue cBoOiicTBa METAJLJIOB

3 u)

26

OO61mas xapakTepuCcCTHKa XUMUYECKUX DJIIEMEHTOB — METaJUIOB Ha
OCHOBaHHUU UX MOJIOKEHUS B IEPUOAMUECKON cucTeMe
xumuyeckux anemeHToB J[ . . MeHzaeneeBa U CTpoeHUs aTOMOB

27

CrpoeHne MeTaJuloB. MeTaminueckas CBsI3b U METaJuInuecKast
KpHCTaINUeCcKas pemeéTKa. DIeKTPOXUMHUYECKUH Psi
HaIPsSKEHUN METAIIIOB

28

Du3HUeCcKUe U XUMHUYECKHE CBOHCTBA MeTayuIoB . Obmme
CIOCOOBI NOTyueHHs1 MeTaJuIoB. [IOHATHE O KOPPO3MH METAJLIOB U
OCHOBHBIE CIIOCOOBI 3aIIUTHI OT Koppo3uu. CIuiaBbl (CTalb,
YYyT'YH, TIOPATIOMUHAHN, OpOH3a), NX IPIMEHEHHE B OBITY
NPOMBIIUICHHOCTH

Tema 8. BakHeiinue MeTaJIbI H UX COCIMHEHUSA

(4 9)

29

Ilenounsie MeTaibl. 1lonokeHue B IEpUOIUIECKON CUCTEME
XUMHUUecKHX teMenToB [l. V. MenzneneeBa, CTpoeHHE aTOMOB.
Haxoxnenne B npupose . duznyueckre 1 XUMHYECKHE CBOWCTBA
(Ha mpUMepe HATPUs U Kayusl)

30

[[{enoyHO3eMeNbHBIE METAIIBI MATHUI U KaJlbLIMH, CTPOEHUE
aTtoMoB. [Tonoxe HUE B MEPUOIUICCKON CHCTEME XUMHUECKUX
anementoB JI. . Menneneena.

Haxo>xxaenue B npupone

31

KecrtkocThb BOJBI U CIIOCOOBI ee YCTpaHCHUA. HpaKTI/I‘ICCKaﬂ
pa60Ta» KéctkocTh BOJIbI 1 METOJIBI €€ YCTpaHCHUs»

32

du3nyecKre U XUMUYSCKIE CBOMCTBA allOMUHHSL. . AM(l)OTepHI)IC
CBOICTBa OKCHJIa U TUAPOKCHJA aJTFOMUHUA.

Tema 9. BemecrBa u MaTepuaJibl B )KU3HU Y€J10BCKa

(24)

33

Hogsble matepuainsl u TexHosoruu. BeriecTBa u maTtepuaisl B
MMOBCETHEBHOM KU3HU UelloBeKa. XUMUS U 3[I0POBbE.




Be3omnacHoe nucronb30BaHUE BEMIECTB U XUMUYECKUX peakuuii B
ObITY.

34

OCHOBBI 9KOJIOTHYECKOH IPaMOTHOCTH. XUMUYECKOE 3arps3HEHHE
OKpYKalo 1ei cpeabl (IpeJeabHO JOMyCTHMAast KOHLICHTPAIHs
BemectB — [1/IK).

Ponb xumum B PCUHICHUHN 3KOJIOT'MYECKUX Hp06ﬂeM
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