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1 llosicHUTEIbHAA 3aANUCKA
HopmaTuBHasi 0a3a npenogaBaHus npeamera:

- llannas pabovas mporpamma pazpaboTaHa B COOTBETCTBHH CO CJICAYIONIMMH HOPMATHBHBIMU M PACTIOPSAUTEILHBIMHA JOKYMEHTAMHU:
- ®epepanbublii 3akoH «O0 oOpazoBanuu B Poccuiickoit ®enepaunn» ot 29.12.2012r. Ne273 ©3; ®I'OC COO

- DenepanbHBId MMEPEUYCHb YYCOHUKOB, PCKOMCHIIOBAHHBIX (JIOMYIICHHBIX) K WCIOJIL30BAaHUIO B 00pa30BaTeIHLHOM IpoIecce B
00pa30BaTeIbHBIX YUPESKICHUAX, PEATH3YIOMUX TporpaMMbl oo0mero odpaszoBanus (m.23, 4.2, cr.32, 3akoHa P® «O06 obOpa3zoBaHUNY);
[Tpukas Ne249 ot 18.05.2019ron

- OOII COO MBOY «Ywmérckas arpounxenepHas mkoia » [IPUKA3 Ne 10-O/f (1.6, 4.2, c1.32, 3akoHa P® «O6 obpa3oBaHum)

- [IpumepHas nmporpamma o yueOHbIM mpeaMeram. Xumusl. §8-9 Kiacchl: IPOeKT.- 2-¢ u3., 1opad. M.: [Ipoceemenue, 2013. (CtangapTsl
BTOPOT'O TIOKOJICHHUS).

- ABtopckas nporpamma O.C. I'abpuensina, coorBercTBytomas denepanbHoMy ['ocynapcTBeHHOMY 00pa3oBaTeIbHOMY CTaHAAPTY OCHOBHOI'O
obmiero oOpa3oBaHMsl ¥ JOMyIICHHass MHHHCTEPCTBOM 0oOpa3zoBaHus W Hayku Poccuiickoit ®@eneparnuu ([Iporpamma kypca xumuu juis 8-9
KJ1accoB 001eo0pazoBaTenbHbIX yupexaenuit / O.C. I'abpuensH. — M.: Ipoda, 2012r.).

- Xumus. 8 kiacc: yue6. s odmeoopaszosar.yapexaenuit / O.C. Tabpuensa. -13-e uzj., crepeorurt.- M.: Ilpoda 2021 r.,

- Xumus. 9 knacc: yue6. s obmeodpazosat.yupexaenuit / O.C. I'abpuensn. -13-e uzn., crepeorun.- M.: [lpoga 2021 r.

XuMmus, Kak OfHa M3 OCHOBOIIOJIATAIOUIMX 00JacTel eCTeCTBO3HAHMS, SBJISETCS HEOThEMJIEMOM 4acThl0 0Opa30BaHUs LIKOJbHHKOB.
Kaxp1ii 4emoBeK KUBET B MUPE BEIIECTB, IO3TOMY OH JTOJDKEH UMETh OCHOBBI ()YHAAMEHTAFHBIX 3HAHUN 10 XUMHUH (XHMHAYECKass CHMBOJIMKA,
XUMHUYECKHE MOHATHS, (aKThl, OCHOBHBIE 3aKOHBI U TEOPUH), IMO3BOJIAIONINE BhIPAOOTATh MPEACTABIECHUS O COCTABE BELIECTB, UX CTPOCHHH,
NPEBPAICHHSIX, TIPAKTHIECKOM HCIIOIB30BaHHH, a TAK)KE 00 OMACHOCTH, KOTOPYIO OHH MOTYT MPEICTaBIATh. M3ydas XHMHUI0, ydaruecst y3HaloT
0 MaTepUaJIbHOM €MHCTBE BCEX BEILECTB OKPYKAIOIIEro MUpa, 00yCIOBIEHHOCTH CBOICTB BEIIECTB MX COCTABOM M CTPOEHUEM, TO3HABAEMOCTH
U TIPEJICKa3yeMOCTH XMMHUYECKHX SIBIICHHHA. V3ydeHne CBONCTB BEIIECTB U WX MPEBPALICHUN CIIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIIICHHUS,
a mpakTudeckas paboTa ¢ BemecTBaMu (J1a00paTOpHBIE OMBITHI) — TPYAOIIOOHNIO, aKKypaTHOCTH U COOpaHHOCTH. Ha mpumepe XUMHUH ydaliuecs
MIOJTY9arOT MPECTABICHNS O METO[aX TO3HAHUS, XapaKTEPHBIX JIJIsl €CTECTBEHHBIX HAayK (IKCIIEPUMEHTAIBHOM U TEOPETHIECKOM).

Pabouas mporpamma yuyeOHOro kKypca XxuMmMuM i 8-9 kilacca coctaBieHa Ha ocHOBe [IpuMepHO# mporpammbl OCHOBHOTO OOIIETo
oOpa3zoBaHusi 10 XWMHH (0a30BBI YpOBEHb) U MPOTpaMMbI Kypca XHMHUH I ydamuxcs 8-9 kiaccoB 0011e00pa3oBaTebHBIX YUPEIKICHUM
aBtopa O. C. I'aGpuemnsna.

[Iporpamma paccuutana Ha 138 yacoB, u3 Hux 8 kiacc 70 yacoB (2 4aca B HEIEN0), B TOM YHCIE Ha KOHTPOJIbHBIE paboThI- 4 daca,
npakTudeckue padoTel — 9 yacoB u 9 kiacc 68 yacoB (2 yaca B HE/IETIO), B TOM YKCJIE HA KOHTPOJIbHBIE pa0oTHI - 4 Yaca, IpaKTHIeCKUe pabOThI
— 6 yacos.



B coorBerctBun ¢ denepasibHbIM TOCYIapCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM OCHOBHOI'O OOLIEro 0Opa3oBaHMs ydalluecs
JIOJDKHBI OBJIAJIETh TAKMMHU TO3HABATEIbHBIMU y4eOHBIMU JNEHCTBUAMH, Kak YMEHHE (POpPMYIUpOBaTH NpoOJIeMy U THIIOTE3Y, CTABUThH LIEIH H
3aJ]a4M, CTPOUTH ILIAHBI JOCTHIKCHMS LIEJICH U PEILICHUS IOCTABICHHBIX 3a/1a4, IPOBOJUTH 3KCIIEPUMEHT U HA €r0 OCHOBE JI€JIaTh BBIBOABI U
YMO3aKJII04YEHHUs, MPEACTABIATh UX U OTCTAaUBaTh CBOI TOUKY 3peHMs. Kpome Toro, yuammuecs IOJKHBI OBJIAJETh IPUEMAMHU, CBSI3aHHBIMU C
OIPECIICHUEM NOHATHNA: OIPaHUYMBATH MX, ONUCHIBATh, XapaKTEPU30BaTh U cpaBHUBATh. Cle0BATEIIBHO, IPU U3YYEHUH XMMHUHU B OCHOBHOHU
IIKOJIE  ydYalluecss JIOJDKHBl ~ OBJIQZETb  y4€OHBIMU  JEHUCTBUSAMHU, [O3BOJSIOUIMMHU UM  JIOCTUYb  JIMYHOCTHBIX, IPEIMETHBIX
U METalpeAMETHBIX 00pa30oBaTeIbHbIX PE3YJIbTATOB.

OcobeHHOCTH conepKaHusi O0y4YeHHsT XMMHHA B OCHOBHOM IIKOJIE OOYCIIOBIICHBI CHEIM(PUKONH XMMHUU KaK HAYKH U TOCTaBJICHHBIMH
3agayamMu. OCHOBHBIMU NIpOOJeMaMu XHMHUU SBIISIOTCS H3YyYEHHME COCTaBa M CTPOEHHS BEILIECTB, 3aBUCUMOCTH MX CBOWCTB OT CTPOEHUS,
IIOJIy4eHHUE BEIIECTB C 3aJaHHBIMH CBOMCTBAMM, UCCIEAOBAaHUE 3aKOHOMEPHOCTEM XMMHYECKHMX PEAKUUN U IyTEH YIPAaBICHHUS MMM B LEIAX
IIOJIyYEHUS BELIECTB, MAaTEPUAIIOB, SHEPTUU.

IIpennaraemast mporpaMMa IO XMMHH PacKpbIBaeT BKJIAJA y4eOHOTrO IpeaMeTa B JOCTHIKEHHUE LieIeil OCHOBHOTO 00Iero oopa3oBaHMs U
oInpezeisieT BaXHEUIINE COAEPKATEIIbHbIC IMHUY NIPEAMETa:

*(BEIIECTBO» — 3HAHUE O COCTABE U CTPOEHUH BELIECTB, X CBOWCTBAX U OMOJIOrMYECKOM 3HAYEHUU;

*«XMMHUYECKasl peakiysh» — 3HaHUE O MPEBPAIlEHUSIX OJTHUX BELIECTB B Jpyrue, YCIOBUAX NMPOTEKAaHHsI TAKUX MPEBPALIEeHU U criocobax
yIpaBICHUS peaklUsIMU;

*«IpUMEHEHHE BEILECTB» — 3HAHHE U OMBIT OE30MaCHOTO OOpallleHUs C BEIIeCTBAaMH, MaTeprallaMi U IpolieccaMH, He0OXO0AUMBIMU B
OBITY U Ha POU3BOJICTBE;

*«I13bIK XUMHH» — OIEPUPOBAHUE CUCTEMON BaXKHENIINX XUMUYECKUX MOHATUM, 3HAHNE XUMUYECKON HOMEHKJIATYphl, T.€. UX Ha3BaHUs
(B TOM 4HClie ¥ TPUBUAIbHBIC), BIaJIEHUE XUMUYECKONH CUMBOJUKON (XUMHUECKUMHU (OpMYJIaMU M YPaBHEHUSMHU), a TaKXKe MpaBUia IepeBoa
UH(POPMALIUHU C €CTECTBEHHOTO S3bIKa Ha S3bIK XUMHU U OOPaTHO.

[TockonbKy OCHOBHBIE COJEpKaTellbHble JUHUHM LIKOJIBHOTO Kypca XUMHUHU TECHO IMeperieTeHbl. B mporpamme conepikaHue

IIPEJICTaBJICHO HE 110 JIMHUAM, a 110 pa3jieiaMm.

3HauUUTENbHOE MECTO B COJAEpPKAHMM Kypca OTBOJUTCS XUMHUYECKOMY OHKcrnepuMeHTy. OH mo3BojisieT chopMHUpOBaTh y YydallluXcs
CHelMalbHble MPEeIMETHbIE yMEHHUs paboTaTb C XUMHUYECKMMH BELIECTBAMH, BBIMOJHATH MPOCThIE XMMUYECKHE OIBITHI, HAYYUTh HX
0e30I1aCHOMY U HKOJIOTUYECKH I'PaMOTHOMY OOpAIEHUIO C BEIIECTBAaMH B OBITY U Ha NPOU3BOICTBE. B nporecce ocBoeHust mporpaMMel
Kypca XHMHHU JUIsl OCHOBHOM IIKOJIBI Y4Yall[Mecs OBJIAJI€BAlOT YMEHHUSMHU CTaBUTh BOIPOCHI, HAOIIOAaTh, OOBICHATH, KiIacCU(ULIUPOBATD,
CpaBHUBaTh, MPOBOJUTH SKCIEPUMEHT U HHTEPIPETHPOBATH BBIBOJABI HAa €r0 OCHOBE, OMPEAETATh MCTOYHHKH XUMHYECKOW HHQOpMAaIHH,
MoJIyyaTh M aHAJIM3UPOBATH €€, a TaKKe FOTOBUTHh HAa 3TOM OCHOBE COOCTBEHHBIM MH(DOPMAIIMOHHBIA MPOIYKT, MPE3EHTOBAaTh €ro U BECTU
JUCKYCCHIO.

IIpakTnyeckue pabOThl CTPYNIHMPOBAHBI B OJOKM — XUMHUYECKHE MPAKTHUKYMBI, KOTOpPBIE CIIy’KaT HE TOJIBKO CPEICTBOM 3aKpEIICHUS
YMEHUH 1 HaBBIKOB, HO M KOHTPOJISl Ka4eCTBa UX C(POPMUPOBAHHOCTH.
Mertoanyeckre 0cOOEHHOCTH U3YYEHUS MpeIMeTa:
3HaYUTENbHOE MECTO B COJCPIKAaHUH Kypca OTBOJIUTCS XMMHUYECKOMY SKCHepuMeHTy. OH OTKPHIBAET BO3MOXKHOCTh (POPMUPOBATH Y YHAIIMXCS
CIEIAJIBHBIC IPEAMETHBIE YMECHHUS:




e paboTath C BEIIECTBAMHU;

e BBIIOJIHATH IPOCTHIE XUMUYECKHUE OIIBITHI;

e  YYHT IIKOJILHUKOB 0€30aCHOMY U SKOJIOTMYECKU IPaMOTHOMY OOpAIICHHIO C BEIIECTBAMU B OBITY M Ha IIPOU3BOJICTBE
[lporpamMa HampaBieHa Ha (QopMHUpOBaHUE YUeOHO-YIPABICHUYECKUX YMEHUH M  HAaBBIKOB, Y4e€OHO-KOMMYHHUKATHUBHBIX, Y4eOHO-
MH(OPMALIMOHHBIX YMEHUI 1 HABBIKOB, Pa3BUTHUE JIOTHYECKOTO MBIIICHUSI HA OCHOBE ()OPMUPOBAHUS YMEHHUI CpaBHUBATH, KJIACCU(PHUIINPOBATH,
000011aTh, /1e1aTh BBIBO/IbI, aHATU3UPOBATH, COTIOCTABIIATH.
@DopMbl OpraHu3aunu 00y4eHusi: UHANBUYyalbHas, IapHas, TPYNIoBasi, MHTEPAKTUBHAS.
Metoabl 00yuenus:
[1o CTOUHUKY 3HAHUU: CIIOBECHBIE, HATJIAIHbIE, IPAKTUYECKUE;
[To ypoBHI0 MO3HABATEIPHONW aKTUBHOCTH: MPOOJIEMHBIN, YaCTHYHO-TIOUCKOBBIHN, 00BSICHUTEIHPHO-WILTIOCTPATUBHBIN;
[To mpuHIMIY pacyIeHEHUS WIH COSIUHEHUS 3HAaHUN: aHAIMTUYECKUH, CHHTETUYECKHM, CPaBHUTEIbHBIH, 00001AI0THI, KITaCCH(PUKAINOHHBIH.
TexHosornu 00yyeHusi: MHAMBU1yaJIbHO-OPUEHTUPOBAaHHAsA, pasHOypoBHeBas, IKT.
Pe3yabTaThl 00yueHus
@®opMBbI TPOBEPKHU U OLIEHKH PE3YJITATOB 00YUEHHUS:
(popMBI TPOMEXYTOUHOTO, UTOTOBOTO KOHTPOJISI, TOM YHUCIIE MPE3EHTALINH, 3aL[UTa TBOPUYECKUX, IPOEKTHBIX, UCCIEI0BATEIBCKUX PaboT)
Cnoco0bl NpoBepKH W OLEHKHM pe3yJIbTAaTOB 00y4YeHMs: YCTHbIE 3a4€Thl, MPOBEPOUHBbIE PAOOTHI, MHTEPAKTUBHBIE 3aJaHUs, TECTOBBII
KOHTPOJIb, IPAKTUYECKHE U TAOOpaTOpHBIE paOOTHI.

B aBTOpCKYIO MPOrpaMMy BHECEHBI CIEYIOIINE U3MEHEHHUS:
1.YBe/IM4eHo 4uciIo 4acoB HA U3yYEHHUE TEM:
- «BBenenue» 8 yacoB BMecTO 4 4acoB 3a CUET BKJIIOUEHMSI TPAKTUYECKUX paboT Nel.
Tema 1 «ATOMBI XUMHYECKHX 2JI€MEHTOB» 10 11BMecTo 10 gacos.
Tema 3 «CoearHEHUsI XUMHUECKUX JIEMEHTOBY 70 16 yacoB BMecTo 12 yacoB 3a cueT BKJIIOUEHHS TpakTHYeckux padoT Ne2 u Ne 3
Tema Ned «3menenus1, npoucxoasiiue ¢ BemectsamMu» 14 yaco BMecTo 10 yacoB 3a cueT BKIIIOUEHHS MpakTHYeckoi paboTel Ne5. Ne6
Tema Ne6 «PactBopenue. PactBopsl. CBoicTBa pacTBOPOB AJIEKTPOIUTOB» 21 "ac BMecTo 18 yacoB 3a cUeT BKIIIOYEHHS NMPAKTHUECKUX paboT
Ne7, 8, 9.
Takum o0pa3om, nmpakTUdeckue paboThl, COCTABISIONINE TEMY 5 U TeMy 7, paclpeseseHbl 10 APYTUM TeMaM Kypca B COOTBETCTBHHU C
U3y4aeMbIM MaTepuanoM (HyMmepanus npaktudeckux padot no yueouuky O.C. I'abpuensua 20019r. uznanus)

Kypc xumun 8 knacca nsyqaercs B Ba 3Tarna.

IlepBblif 3Tam — XuMHS B CTaTHKe, Ha KOTOPOM pacCMaTpUBAaIOTCS COCTaB W CTPOCHHME aromMa M BemiecTBa. Ero ocHOBY
COCTABIIAIOT CBEICHUSI O XMMHMUYECKOM 3JeMEHTE M (OpPMax ero CylmecTBOBaHUS — aTOMaX, M30TOINAaX, MOHAX, MPOCTHIX BEIIECTBaX M X
BRKHEHIINX COCIMHEHMAX (OKCHAAX M JPYruxX OMHAPHBIX COEIUHEHUSX, KHUCIOTaX, OCHOBAHUAX U COJISIX), CTPOSHHM BEIIECTBA (TUIOJIOTMH
XUMHUYECKHX CBS3€H U BUAAX KPUCTAIMUECKUX PEUIETOK).



Bropoii 3Tanm — Xumus B JMHaMUKE, HA KOTOPOM Y4alllMecs 3HAaKOMSTCA C XUMMUYECKUMM PEaKIMAMU Kak (yHKLIMEH cOCTaBa U CTPOCHUs
YYaCTBYIOUIMX B XMMUYECKHX MPEBPALICHUAX BEIIECTB U WX Kiaccudukanuu. CBOHCTBAa KHCIOT, OCHOBAaHHUI M COJIeH cpa3y paccMaTpUBAIOTCS B
CBETE€ TEOPHM NIEKTPOJIMTUUECKOHN nucconuanuu. Kpome 3Toro, cBONCTBa KHMCIOT M COJIEH XapaKTEPU3YIOTCS TaKKE M CBETE OKUCIUTENIBHO-
BOCCTaHOBUTEIILHBIX IIPOLIECCOB.

[IporpaMma Kkypca XMMHMM JUIsl OCHOBHOM IIKOJBI pa3pabaTbiBajach C YY€TOM I€PBOHAYAIBHBIX IPEACTABICHUH, IOJYUYEHHBIX
y4yall¥MUCs B HAYAJIbHOW ILIKOJIE MPH M3YyYEHUH OKpyskarouiero mupa. Ilpeanaraemas nporpaMma, XoTs U HOCUT OOIIEKYJIbTYpHBIN XapakTep U
HE CTaBUT 3a/1a4y MPO(eCcCHOHATHHON MOATOTOBKM YYaIIMXCs, TEM HE MEHEe, MO3BOJISIET UM OIPENEUTHCS C BBIOOpOM mpoduis o0ydeHus B
cTapiuel mkose. B nporpamme npeaycMOTpEeHO pe3epBHOE BpeMs, TaK KaK peajibHasi MPOAOIDKUTEIBHOCTh Yy4eOHOro T0/1a BCET/1a OKa3bIBaeTCs
MEHbIIIE HOPMAaTUBHOW. B CBsI3u C mepexoqoM OCHOBHOHM IIKOJBI HAa Takyto (opMmy mTOroBoW arrectanuu, kak [ A, B Kypce mperycMOTpeHO
BpEMs Ha ITOATOTOBKY K HEH.

CopepxaHue mporpaMMbl HaIpaBJIEHO HA OCBOCHHME y4alllMMMCSI 3HAHWWA, YMEHUN U HaBBIKOB Ha 0a30BOM YPOBHE, UTO COOTBETCTBYET
OO0pa3zoBarenbHOI IporpaMme CpeHen MIKOJIbI.
Henu n3ydeHnss XUMHUU:

. OCBOCHME BOKHEHIIINX 3HAHUN 00 OCHOBHBIX MOHATUSAX U 3aKOHAX XUMHH, XUMHUYECKOH CUMBOJIHUKE;

. OBJIaJICHUE YMEHMSIMH HAOJII0/IaTh XUMUYECKHE SIBJICHUS, MPOBOAUTh XMMHMUYECKUN SKCIEPUMEHT, MPOU3BOJIUTH pacueTbl Ha OCHOBE
XUMHUYECKHX (POPMYII BEIIECTB M YPaBHEHHH XMMUYECKUX peaKIuii;

. pa3BUTHE IO3HABATEJIbHBIX HMHTEPECOB M HMHTEJUIEKTYaIbHBIX CIIOCOOHOCTEH B IpoLecCe MPOBEACHUS XHMHUYECKOTO 3KCIIEpUMEHTA,
CaMOCTOSITENIbHOTO MPUOOPETEHUS 3HAHUI B COOTBETCTBHU C BOSHUKAIOIUMHU KHU3HEHHBIMU OTPEOHOCTIMH;

. BOCIIMTAHUE OTHOILIEHHUS K XMMHUHU KaK K OJTHOMY M3 (yHJaMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHMSI U DJIEMEHTY O0IlEeYeI0BEYeCKOM
KYJIBTYpBHI;

. PUMEHEHNE TOJYyYSHHBIX 3HAaHUM U YMEHUH N1l 0€30IacHOr0 MCIHOJIb30BaHUS BEIIECTB U MATEPHANIOB B OBITY, CEJICKOM XO3SHCTBE U

Ha MPOU3BOJICTBE, PEIICHHUS MPAKTUYECKUX 33]a4 B MOBCEAHEBHOW JKU3HU, TMPEAYIPEKICHUS SIBICHUN, HAHOCSIIUX BPE 37J0POBBIO UeIOBEKa U
OKpYKarollen cpene.
3agayamMu SBISIOTCS:
yueOHblIe: (OpMUPOBAHUE CUCTEMbl XUMUYECKIX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOM KapTUHBI MUPA;
Pa3BUBAIOIIKE: PA3BUTHE JIMYHOCTH O0YUAIOIINXCS, UX HHTEIUIEKTYaIbHOE M HDABCTBEHHOE COBEPIIICHCTBOBAHUE, (HOPMUPOBAHKE Y HUX
T'YMaHHUCTUYECKUX OTHOIICHHUH U IKOJIIOTUYECKH 11eIeCO00pa3HOro MOBEICHUS B OBITY U B TPYAOBOH J€ATEIHHOCTH;
BOCIUTATEbHbIE: POpMUpPOBaHHE YMEHHI 0€30IMacCHOT0 0OpAIEHUs C BEIIECTBAMH, HCTIOJIb3yEMbIMU B MIOBCETHEBHON KU3HH; BRIPAOOTKA
NOHUMaHHs O0IIECTBEHHOM MOTPEOHOCTH B Pa3BUTUU XUMHH, a TaKKe (POPMHUPOBAHUE OTHOIICHUS K XUMHUH KaK K BO3MOXKHOM 001acTH
OyIyliei mMpakTHIECKON NeITeIbHOCTH

1.CdhopmMupoBath 3HaHHE OCHOBHBIX TIOHATUN U 3aKOHOB XUMUM;

2.BocniuThIBaTh OOIICYETIOBEYECKYIO KYIBTYPY;

3.YuuTh HaOMIO1aTh, IPUMEHSTD MTOJyYCHHbIC 3HAHUS HA MTPAKTHKE.

JINYHOCTHBIMM pe3yIbTaTaMM H3yUYeHUS NpeaMeTa « XUMUS» SBISIOTCS CIEIYIOIINe YMEHHUS:



e OCO3HABATh €JMHCTBO U IIEIOCTHOCTh OKPYKAIOIIETO0 MHPA, BOZMOKHOCTH €r0 MM03HABAEMOCTH U OOBSICHUMOCTU Ha OCHOBE JIOCTHKEHUI
HAYKU;
e TIOCTENIEHHO BBICTPAaNBaTh COOCTBEHHOE 1I€JI0CTHOE MUPOBO33PEHHE: OCO3HABATh MOTPEOHOCTh U TOTOBHOCTH K CaMOOOpPa30BaHHUIO, B TOM
YHCJIC U B paMKaX CaMOCTOSITEIbHOU JIEATETbHOCTH BHE IIKOJIbI;
e OLICHUBATh )KMU3HEHHBIEC CUTYAI[MH C TOUKH 3pEHHUs O€30MacHOr0 00pasa KU3HHU U COXPAHEHUS 3/I0POBBS;
e OIICHUBATH YKOJOTUYECKUM PUCK B3aUMOOTHOIIICHUN YEJIOBEKA U TIPUPOIBI.
e GOpMUPOBATH HKOJIOTHUECKOE MBIIUICHHE: YMEHUE OIICHHBATh CBOIO ACSTENBHOCTh M TOCTYNKH IPYTUX JIOACH C TOYKM 3pEHUs
COXpaHEHHUS OKPYKAIOIICH Cpe/Ibl - TapaHTa KU3HU U OJIaronoayyus JoIei Ha 3emiie.

MeTtanpeaMeTHBIMH PE3yJIbTaTaMU U3yUeHUs Kypca «XUMHUs» SBIsETCs] JOPMUPOBAHUE YHUBEPCAIbHBIX yueOHbIX neicTBuit (YVY ).

Pecynamusnvie YV/I.
e CAMOCTOATEILHO 0OHAPYKUBATh U GOPMYIUPOBATH YUEOHYIO TPOOIIEMY, ONIPEENISITh 11eIb Y4eOHOI 1eTeIbHOCTH;
e BBIJIBUTATh BEPCHH PEIICHUS TPOOJIEMBI, OCO3HABaTh KOHEYHBIN Pe3yNIbTaT, BEIOMpATh U3 MPEIJIOKEHHBIX M MCKATh CaMOCTOSTCIIEHO
CPEICTBA NOCTIXKECHUS LIENH;
e COCTaBJIATH (MHAUBUAYAIbHO WIH B IPYIIIE) IUIaH PEIIEHUs TPOOJIEMBI;
e paboTas 1o IJaHy, CBEPATh CBOU JCUCTBUSA C IIENbIO U, IPU HEOOXOJUMOCTH, UCTIPABIIATH OIIHOKU CAMOCTOSITETHHO;
e B JIMAJIOTE C YUUTEJIEM COBEPIICHCTBOBATH CAMOCTOSTEIHFHO BBIPAOOTAHHBIE KPUTEPHUH OLICHKH.

losznasamenvuvie YVJI:
e AHAIM3UPOBATh, CPABHUBATH, KJIACCU(DUIIMPOBATH U 000011aTh (GAKTHI U SBJICHUS. BBISBIATH MPUYUHBI U CIEACTBUS MIPOCTHIX SIBJICHUM.
e OCYIIECTBIIATH CPAaBHEHUE, KITacCU(DUKAIINIO, CAMOCTOSATEIHHO BBIOUpask OCHOBAHMS M KPUTEPUHU IS YKa3aHHBIX JJOTHUYECKHUX OIepalvii;
e CTPOUTH JIOTUYECKOE PACCYXKACHUE, BKIIOYAOIIEE YCTAHOBICHUE MPUUNHHO-CIICICTBEHHBIX CBSI3EH.
e CO3/1aBaTh CXEMAaTUYECKUE MOJIENU C BBIJICTICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
e COCTaBJISITh T€3UCHI, PA3JINYHBIC BUIBI TIJIAHOB (MPOCTHIX, CIIOKHBIX U T.I1.).
e IpeoOpa3oBIBaTh HH(POPMALIUIO U3 OJHOTO BHUJIA B IPYTroi (TaOIMITy B TEKCT U Tp.).
e YMETh OTNPEEISITH BO3MOXXHBIE HICTOUHUKH HEOOXOUMBIX CBEJICHNUN, TPOU3BOAUTH TOUCK MH(GOPMAIINH, aHATM3UPOBATh U OIICHUBATH €6
JIOCTOBEPHOCTb.

Kommynuxamusnvie YVJ1:

CamocTosTeIbHO OPraHN30BEIBATh YUEOHOE B3aUMOCHCTBHE B TpyIIe (ONMPEAeNIaTh OOITUE eI, PACIIPEACNIITh POJIH, JOTOBAPUBATHCS IPYT

C IpYyTrOM U T.1.).
IIpeaMeTHBIMM pe3yJibTATAMU U3yUYEHUS MIPEAMETA SBIISIOTCS CICTYIONTNE YMEHHUS:
e OCO3HAHHUE POJIH BEIIECTB:
- OTIPEACIIATH POJIb PA3JIMYHBIX BEIIECTB B MPUPOJIC, B OBITY U TEXHHUKE;
- O0BSCHATDH POJIb BEIMIECTB B UX KPYTOBOPOTE.
e  PAcCCMOTPEHHE XMMHUYECKHX IPOIECCOB:

- PUBOJIUTH MIPUMEPHI XUMUYECKUX ITPOLIECCOB B MPUPOJIE;
- HAXOJUTh YE€PThI, CBUICTEIHCTBYIOMNE 00 OOIIMX MPU3HAKAX XUMHUUECKHUX MPOIIECCOB U UX PA3THUUMSIX.




e  HCHOJH30BAHUE XUMHYCCKUX 3HAHUI B OBITY:
— OOBSICHATDH 3HAUYEHUE BCIICCTB B ) KU3HU U XO035IMCTBE YECIIOBEKA.
e  OOBSCHITH MUP C TOYKH 3PCHHS XUMUU:

— NePCUHUCIIATh OTIIMYUTCIIBHBIC CBOMCTBA XUMHUYECKUX BCIICCTB,

— pa3juyaTh OCHOBHBIC XUMHYECKHUE MPOLIECCHI;

- OIPEJIENISITh OCHOBHBIE KJIACCHI HEOPTaHUIECKUX BEIICCTB;

- MIOHUMATh CMBICTI XUMHUYECKHX TCPMHUHOB.

. OBJIAICHUC OCHOBAMHU METOJ OB MMO3HAHUW, XapaKTECPHBIX IJId CCTCCTBCHHLIX HAYK:
- XapaKTepU30BaTh METOJIbl XUMUYECKOM HayKu (HaOJIr0IeHUE, CPABHEHHUE, DIKCIICPUMEHT, H3MEPEHHE) M UX POJIb B TO3HAHUU IPUPOJIBI;
- IPOBOAUTH XUMHWYCCKHUEC OIBITHI U SKCIICPUMCHTBI U 0OBSICHITH UX PE3YyIbTaThI.
e yMEHHE OIICHHBATH MIOBEJCHUE YEIOBEKA C TOUKU 3PCHUS XUMUYECKOI 0€30MaCHOCTH 110 OTHOILICHUIO K YEJIOBEKY M IIPHPO/IE:
- UCII0JIb30BAaTh 3HAHUA XUMUU ITPpHU CO6JIIOII€HI/II/I I[MpaBUJI UCII0JIB30BaHU A OBITOBBIX XUMHUYECKAX mpernaparos,
— pa3nnuaTh ONacHbIe U 0€30TacHbIC BEIIECTRA.

Pabouast mporpamma moctpoeHa Ha OCHOBE KOHIICHTPUUYECKOTO MOJX0/a. ITO JOCTUTAETCS MTyTeM BBIWJICHEHHUS TUTAKTHUYECKOU €TMHULIBI —
XUMHYECKOTO 3JIEMEHTa - U JAbHEUIINM YCIOKHEHUH U PACHIMPEHUH €€: 3/1eCh TAaKOBBIMHU BBICTYMAIOT (JOPMBI CYIIECTBOBaHUSA (CBOOOTHBIC
aTOMBbI, MIPOCTBIE U CJIOKHBIE BellecTBa). B mporpamme yduThIBaeTCsl peain3alius MEKIIPEIMETHBIX CBs3el ¢ KypcoM ¢u3uku (7 kimacc) u
Ouomnoruu (6-7 Kjacchl), T/ JaeTcs 3HAKOMCTBO C CTPOCHHEM aTOMa, XMMHUYECKOM opraHu3annei KJIeTKU U MpoiieccaMu 0OMeHa BEIeCTB.

OcHoBHOW (hopMoif opraHM3anuy y4eOHOTO Tpolecca SIBISETCS KIACCHO-ypOUYHas cHcTeMa. B KkadecTBe JOMOTHHUTENBHBIX (hopMm
opraHmu3any  o0pa3oBaTeNBHOTO TMpOIecca HCMHOJb3YeTCS CHCTeMa KOHCYIbTAllMOHHOW  TMOAJEPKKH, WHIWBUAYaTbHBIX 3aHSITHH,
CaMOCTOSITeNIbHAS Pab0Ta yJanuXxcsl ¢ UCTIOIB30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH.

[Ipeobnanatomieit ¢GopmMoit KOHTPOJISA BRICTYMAIOT MUCHMEHHBIN  (CaMOCTOSITENTbHBIC, KOHTPOJIBHBIE H TECTOBBIC PA0OTHI) M YCTHBIM
omnpoc (codecemoBanue).



Temarnueckoe miannposanue (8 kiaacce)

Ne ypokoB | Ha3Banme pasneia, rinas | KoandyecTBo yacoB
Bcero N3 aux (hpopmbl KOHTPOJIS)
KOHTPOJIbHBIX | MPAKTHYECKHX
padoTt padort

1 Bsenenue 8 - 1

2 ATOMBI XUMHUYECKHX 11 1 -
JJIEMEHTOB

3 [TpocTeie BemecTBa 7 1 -

4 CoenvHEeHNsT XUMHYECKHUX 16 1 2
3JIEMEHTOB

5 N3meneHus, 14 1 2
MPOUCXOSIINE C
BEIleCTBAMU

6 PacTBopenue. PacTBopbl. 14 1 3
CaolicTBa pacTBOPOB
JJIEKTPOJIUTOB
HTOTO 70 4 8




TeMaTnuyeckoe NIIAHMPOBAHUE

(9 kaacc)
Ne ypokos | Ha3zBanmue pasjgena, rimas | KoanuyecrBo yacos
Bcero M3 nux (popmMbl KOHTPOJIS)
KOHTPOJIbHBIX NMPAKTHYECKH
padot X pabort
1 Beenenue. OO6mas 13 1 -
XapaKTepUCTHKA
XUMHYSCKHX DJJIEMEHTOB H
XAMHYECKUX PEaKui
ITepuoauueckuii 3aK0H U
Ilepuoauueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB JI.
H. Menaeneena
2 Merausl 18 1 3
3 HemeTamns 28 1 3
4 OpraHnyeckuie BemecTBa 7 - -
5 O0001IeH e 3HaHUH 110 XUMHHU 6 - -
3a KypC OCHOBHOM IIKOJIBI.
6 Htoro 68 3 6




OCHOBHOE COJIEP)KAHUE

8 knacc

BBenenue

[lpeamer xumuu. MeTonasl MO3HAHMS B XMMHUHU: HAONIOJEHUE, HSKCIEPUMEHT, MOJenupoBaHue. VICTOUHMKHM XMMHUYECKOH HH(OpMaLuu, ee
NOJIy4EeHUe, aHAJIU3 U MIPEJCTaBICHNUE €ro pe3yabTaToB. IIoHATHE O XMMUYECKOM 3JIeMEHTe U (OpMax ero CyliecTBOBAHUSA: CBOOOIHBIX aTOMAaX,
NPOCTHIX M CIOXKHBIX BemiecTBax. [IpeBpamenus BemiectB. OTiMYMe XUMAYECKUX PEAKIHA OT (U3UYECKUX sBJICHUN. POoilb XUMUM B KH3HU
yenoBeka. Xemopuaus u xemooobus. Kparkue cBeieHUs] U3 UCTOPUM BO3HMKHOBEHUS U Pa3BUTUS XUMHU. POJb OTEUECTBEHHBIX YUEHBIX B
CTaHOBJIEHUM XUMHUYeCKON Hayku — paborsl M. B. JlomonocoBa, A.M. bytneposa, /I. . MenzaeneeBa. Xumudeckass CUMBOJIMKA. 3HAKU
XMMHUYECKHX 3JEMEHTOB M IPOMCXOXKACHUE HUX Ha3zBaHUM. Xumudeckue Gopmynsl. Munekcel n xko3dduuuentsl. OTHOCUTENbHBIE aTOMHAs U
MoJieKysipHasi Maccel. [IpoBeeHne pacdeToB MaccOBOW JIOJM XMMHUYECKOTO 3JIEMEHTa B BEIIECTBE HAa OCHOBE ero ¢opmyibl. [lepuonnyeckas
cucreMa xumuueckux aneMmeHToB JI. M. MeHnzeneeBa, ee cTpykTypa: Majible W OOJIbILIME MEPUObI, IPyNIbl ¥ noarpynmsl. [lepuoanyeckas
CUCTEMa KaK CIPaBOYHOE MOCcOoOUe JJis MOJIy4YEHUsI CBEACHUN O XUMUYECKUX JIEMEHTaX.

Jemoncrpanuu. 1. Mozaenu (mapoctep:xHeBbie n CTioapra—bpurieda) pa3muuHbIX MPOCTHIX U CI0XKHBIX BEILECTB.

Konnekuust crexnsiHHON xumuueckod mocynsl. 3. Kosieknus marepuanioB W M3JeNUd U3 HUX Ha OCHOBe amoMmuHus. 4. B3aumonelictBue
MpaMmopa ¢ KMUCIOTON U IOMYTHEHUE U3BECTKOBOM BOJBI.

IpakTuyeckne padorsl 1. [IpaBmia TexHukn 0€30MACHOCTH MpH paboTe B XuMUYeckoM kabunere. [Ipuembl oOpaiieHus: ¢ 1a00paTOPHBIM
000pyIOBaHUEM U HarpeBaTeIbHBIMHU IPUOOPAMH.

Tema 1. ATOMBI XUMHYECKHX 3JIEMEHTOB

ATOMBI Kak (hopma CYIIECTBOBAHUS XUMHUYECKUX 2JIeMEHTOB. OCHOBHBIE CBEICHHS O CTPOEHWU aTOMOB. JloKa3aTenbCTBa CIOKHOCTH CTPOSHUS
atomoB. OnbITel Pe3epdopna. [lnanerapHas Moiens CTpOSHHS aToMa.

CocTtaB aTOMHBIX sJIep: MPOTOHBI, HEUTPOHBI. OTHOCHTEIBHAS aTOMHAs Macca. B3anMOCBsI3b MOHATHN «IIPOTOHY, «HEUTPOH», «OTHOCUTEIHHAS
aTOMHAasi Maccay.

V3MeHeHure dncia MPOTOHOB B sIIpe aToMa — 00pa30BaHKE HOBBIX XUMHUYECKUX AJIEMEHTOB.

N3menenne uucia HEHTPOHOB B sAzpe aromMa — oOpazoBaHHe W30TONMOB. COBPEMEHHOE OMpPEAENICHUE TMOHATHS «XUMHYECKHUH DSIEMEHT.
N30Tonbl Kak pa3HOBUIHOCTH aTOMOB OJHOTO XUMHUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpoeHHe 3JEKTPOHHBIX YPOBHEH aTOMOB XMMHYECKHMX AJIEMEHTOB MallbIX NepuojoB. [IoHATHE O 3aBEpIIEHHOM 3JIEKTPOHHOM
YpOBHE.

[Tepmonnueckas cuctema xumudeckux anemeHToB J[. M. MenneneeBa u cTpoeHHE aTOMOB — (DU3MYECKUN CMBICI TMOPSAKOBOTO HOMEpA
3JIeMEeHTa, HOMepa TpYIIIbl, HOMepa nepuoa.



H3MmeHeHne uucia SIEKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM YPOBHE aToMa XHMHUYECKOro 3JeMEeHTa — oOpa3oBaHHE IMOJIOKUTEIbHBIX U
OTpHULIATENbHBIX HOHOB. MOHBI, 00pa3oBaHHbIE aTOMaMU META/UIOB M HeMeTauioB. [I[puYnMHbl U3MEHEHHS] METAUIMYECKUX U HEMETAITMYECKUX
CBOMCTB B nepuoaax u rpynnax. O6pazoBanue OMHapHbIX coequHeHui. [lonsTre 06 nonHoM cBsi3u. CxeMbl 00pa30BaHMsI HOHHOM CBSI3H.
B3aumoselicTBue aTOMOB 3JIEMEHTOB-HEMETAIJIOB MEXIY CO00i — 00pa3oBaHUE IBYXaTOMHBIX MOJEKYJ MPOCTHIX BemiecTB. KoBajieHTHas
HEMoJISIpHasi XUMUYECKasi CBA3b. DJIEKTPOHHBIEC U CTPYKTYpHbIE (hopMyIibl. B3anmopeiicTBre aToMOB HEMETAIUIOB MEXAYy co000i — oOpa3oBaHUe
OMHAPHBIX COCAMHEHUN HEMETAIJIOB. DJIEKTpOoOTpUliatebHOCTh. KoBaneHnTHas nomnsipHast cBsi3b. [loHATHE O BaJIEGHTHOCTH KaK CBOMCTBE aTOMOB
00pa30BbIBaTh KOBaJIGHTHBIE XUMHUUeckue cBs3u. CocTaBienue Gpopmynn OMHAPHBIX COSIMHEHHI 10 BaJ€HTHOCTH. HaxoxIeHre BaJIeHTHOCTH 10
dbopmysie OMHAPHOTO COEAMHEHUSI.

B3anmoeiicTBie aT0MOB METaNIOB MEXTy CO00M — 00pa3oBaHKe METANTMYECKUX KpUcTaioB. [IoHATHE 0 MeTaUTMUECKO# CBSI3U.
JeMmoHcTpanuu. Mosenu aToMOB XUMHUYECKUX 37eMeHTOB. [lepronnueckas cucrema xumudeckux smeMenToB [1. M. MennaeneeBa (paznuyHbie
dopmer). M3roroBienne moneneil Moiekyn OWHApHBIX COeAMHEHMH. M3roroBieHne MoneIH, WUIIOCTPUPYIOIIEH CBONCTBA METAJUIMYECKOM
CBSI3U.

KonTpoasnas padora 1 no reme: « ATOMbI XUMUYECKHX 3JIEMEHTOB)

Tema 2. IIpocTbie BemecTBa

[TonoxeHue MeTamioB u HeMeTauoB B [leproanyeckoii cucteMe XMMUYECKUX 3JIEMEHTOB

. U.MenneneeBa. Baxunelmme npocTsie BEIIECTBA — METAJUIBI (KeJie30, ATFOMUHUN, KaJdblIMi, MarHui, HaTpuid, Kanuit). O6mme pusnyeckue
CBOiicTBa MeTamioB. BakHelne MmpocThie BellecTBa-HEMETalTbl, 00pa3oBaHHbBIE aTOMaMHU KHCIOpOZa, BOAOPOJa, a3oTa, cepbl, ¢ocdopa,
yraepojia. MoJieKyJbl MPOCTHIX BEIIECTB-HEMETAIIJIOB — BOJAOPO/1a, KHUCIOPO/Ia,

a3oTa, ramoreHoB. OTHOCUTENbHAs MOJIeKyIsipHas Macca. CTOCOOHOCTh aTOMOB XUMHYECKHX 2JIEMEHTOB K 00Pa30BaHHUIO HECKOIBKUX MPOCTHIX
BEIIIECTB — AJUIOTPOIHUsl. AJUIOTPOIHbIE MOAUUKAIIMU KUCIopoaa, ¢hochopa, omoBa. MeTaminueckiue U HEMETATUYECKHAE CBOMCTBA MPOCTHIX
BelecTB. OTHOCUTEIBHOCTD 3TOTO MOHATHUA.

Yucno Asoraapo. KonnuectBo BemiectBa. Monbs. MonspHas Macca. MossipHblii 00beM ra3000pa3HbIX BemlecTB. KpaTHble equHUIBI U3MEPEHUS
KOJIMYECTBA BEIlECTBA — MWUIMMOJb U KUJIOMOJb, MUJUIMMOJISIPHASE U KUJIOMOJIIpHAs Macchl BEUIECTBA, MUJUTUMOJISIPHBIN U KUJIOMOJISPHBIN
00BEeMBI Ta3000pa3HBIX BEIIECTB.

PacueTsl ¢ ucnonbp30BaHUEM MOHSATHI «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS MACCay, «MOJISIPHBIF 00beM Ta30BY, «UUCIIO ABOTAAPO».
JemoHcTpanuu. O3HAKOMIIEHHE C KOJUIEKIIMEW MeTauioB. O3HaKOMIIEHHE ¢ KOJUIEKIMEN HEMETAIOB.

KonTtpoubnas padora 2 o teme: « [IpocTsie BemecTa»

Tema 3. CoennHeHusi XMMHYECKHX JIEMEHTOB

Crenenb okucienus. CpaBHEHUE CTETICHH OKUCIICHHS M BaIEHTHOCTU. Omnpe/ieieHne CTeTIeHN OKUCIICHUS YJIEMEHTOB B OMHAPHBIX COCTUHEHUSX.
CocraBnenue Gopmys1 OMHAPHBIX COCTMHEHUM, OOIINIA CITOCO0 UX Ha3BaHMIA.

bunapHbie cOoeqMHEHHS] METAIJIOB M HEMETaJUIOB: OKCHJBI, XJIOopuasl, cynbduabl u mnp. CocraBneHue ux (opmyn. buHapHbIE coenWHEHUs
HEMETAJJIOB: OKCHUJbI, JIETYy4YHe BOJOPOAHbIE COeAMHEHUS, UX COCTaB U Ha3BaHUA. [IpefcTaBUTENN OKCHUIOB: BOJA, YIVIEKHUCIBIM ra3, HerameHas
u3BecThb. [IpencraBuTenu NeTyq9nx BOIOPOAHBIX COSIUMHEHUH: XJTIOPOBOIOPO U aMMHAK.



OcHoBaHMs, UX COCTaB W Ha3BaHMA. PacTBopumocTh ocHOBaHMiM B Boje. IlpeacraBurenu menodel: THAPOKCHIbI HATPUS, KAl U KaJbLHs.
[TonsiTHe 006 MHAWKATOPAX U KAUECTBEHHBIX PEAKIUIX.

Kucnotsl, ux cocra u Ha3zBaHus. Kiaccuduxanus kucnor. [IpeacraButenu KucioT: cepHasi, coisiHasi, a3oTHast. [IoHsTHE O 1IKajge KUCIOTHOCTH
(mkana pH). VI3MeHeHne okpacku MHANKATOPOB.

Coun Kak IpOM3BOJHBIE KUCIOT U OCHOBAaHUi, X cocTaB U Ha3zBaHus. PacTBopuMocCTb coieil B Boze. IIpencraButenu coneil: Xia0puJ HaTpus,
kapOoHaT U pocdar KaIbIHs.

AMopdHbIe 1 KPUCTAJUINYECKHE BEILECTBA.

MexMmoneKkyspHble B3aUMOJACHCTBUS. TUIBI KPUCTAIIINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB BEIIECTB OT TUIIOB KPUCTAJUIMYECKUX PELIETOK.
YucTtsle BemecTBa U cMecu. [Ipumepsl )KuaKUX, TBEpAbIX U ra3o00pa3Hbix cMeceil. CBolcTBa YMCTBIX BellecTB U cMeceil. Mx coctaB. MaccoBas
1 00beMHast 10T KOMIIOHEHTa CMecH. PacueTsl, CBSI3aHHbIE C UCTIONIB30BAHUEM MTOHSTHUS OIS,

JemoncTpanuu. OOpa3ipl OKCUA0B, KUCIOT, OCHOBaHUN U conell. MoJenu KpUCTAJUIMYECKHX PEIIeTOK XJIOpHJa HaTpus, aliMasa, OKCUAA
yraepoaa (IV). KucnotrHo-11en04Hble UHAMKATOPBI, U3MEHEHUE UX OKPACKHU B Pa3JIMYHBIX cpeAax. Y HUBEPCAIbHbIM HHANKATOP U U3MEHEHUE €T0
OKpacKu B pa3iauuHbIX cpenax. [lkama pH.

JlabopaTopHusble onbIThl. O3HaKOMIIEHHE cO cBoMcTBaMM ammuaka. Onpenenenue pH pacTBopoB KUCIIOTHI, 1iesnoun U Boabl. Onpenenenue pH
JMMOHHOT'O M 0JIOYHOT0 COKOB Ha cpe3e Mm1o0B. O3HaKOMIIEHHE ¢ KoJuleKIuel coneid. O3HaKoMIIeHHE C KOJUIEKLMEH BEeCTB C pa3HbIM THIIOM
KPUCTAJIIMYECKON peleTKu. M3roToBienne Moieneil KpucTaIM4eckux pemeTok. O3HakoMJIeHHe ¢ 00pa3oM FOPHOM MOPO/IbI.

IIpakTnyeckas padora: 2. AHanu3 noussl U Boabl. 3. [Ipurorosienne pacTBopa caxapa U pacué€T €ro MacCOBOM JIOJIH.

KonTposbnas padora Ne 3. CoennHeHUsI XUMUYECKUX JIEMEHTOB.

Tema 4. U3meHeHNsl, NPOUCXOASIIINE C BelleCTBAMHA

[TonsiTve siBIEHUH, CBSI3aHHBIX C U3MEHEHUSMH, IPOUCXOSAIINMH C BEIIECTBOM.

SIBneHust, cBsI3aHHBIE C M3MEHEHHEM KPHUCTANIMYECKOTO CTPOEHHUS BELIECTBA NPU IOCTOSHHOM €ro cocraBe, — (PU3UUYECKHE SIBICHUS.
dusnuecKue sIBIECHUS B XUMUN: AUCTHIUISILINSA, KPUCTAJUIM3AllKs, BhIIApUBAaHUE U BO3TOHKA BEUIECTB, (GMIBTPOBAHHUE U LIEHTPU(YTUPOBaHHE.
SIBneHust, CBA3aHHbIE C U3MEHEHHEM COCTaBa BEIECTBA, — XMMHUYECKHe peakuuu. [Ipu3Haku M yclIOBUS MPOTEKAHUS XUMHUYECKUX pEaKIui.
Briienenue TerioTsl 1 cBeTa — peakuuu ropenus. [loustue 06 9K30 - U SHTOTEPMUYECKUX PEaKIUsX.

3aKOH COXpaHEHHs] MacChl BEIIECTB. XMMUYECKUE ypaBHEHUS. 3HaUeHHE UHJEKCOB U K03 duimeHToB. CocTaBleHne YpaBHEHUN XMUMHUYECKUX
peaKkui.

Pacuersl Mo XuMHUECKUM ypaBHEHUsAM. PeleHue 3a7ay Ha HaXO0XJIEHHE KOJIMYECTBA, MAcChl MM 00beMa MPOJYKTa PEaKIUU MO KOJIUYECTBY,
Macce Win 00beMy MCXOJHOTO BellecTBa. PacueTsl ¢ MCMOIb30BAHUEM TMOHSTHS «JOJs», KOI/Ia UCXOJHOE BEIIECTBO JaHO B BHJIE PacTBOpa C
3a/laHHOM MacCOBOM J10JIEN paCTBOPEHHOI'O BEILIECTBA WIIA COJIEPIKUT ONPEACIECHHYIO T0JII0 IPUMECEH.

Peakuuu paznoxenus. [IpeacraBienne o CKOpocTu XxuMuuyeckux peakuuid. Karanuzaropel. @epMmenTsl. Peakunu coenunenus. Karanutuyeckue
U HeKaTaJUTUYECKHE PEaKlUu, 0OpaTHMble U HeoOpaTuMbIe peakluu. Peakuuu 3amemieHus. Psi ak THBHOCTH METAJIJIOB, €r0 MCIIOJIb30BaHHUE IS
MIPOTHO3UPOBAHUS BO3MOXKHOCTH NMPOTEKAHUS PEAKIMM MEXy METaUIAMH U KMCIOTaMHU, PEaKIUH BBITECHEHUS! OJJHUX METAJIJIOB U3 PacTBOPOB
UX COJIeH qpyrumu Metaiiamu. Peakiuu oOMena. Peakiuy HelTpanu3anuu. Y CIOBHs IPOTEKAaHHsI peakuii 0OMeHa B pacTBOpax J0 KOHIIA.



THUIBI XUMHUYECKUX peaKLUi Ha IPUMEpPE CBOMCTB BOABIL. Peaknus pa3inokeHuss — 3JEKTPOau3 BoAbl. Peaknnyu coequHeHns: — B3aUMOJCHCTBHE
BOJIbI C OKCHJAMM METAJUIOB U HEMETAJIOB. Y CIIOBUE B3aMMOJECHCTBUS OKCUIOB METAJUIOB U HEMETAIOB ¢ BOAOW. [loHATHE «THAPOKCUABIY.
Peakiuu 3aMernieHus — B3auMoieficTBUE BOJIbl ¢ MeTallIaMU. Peakiiuu oOMeHa — ruiposIn3 BEIEeCTB.

JNemoncrpanuu. [Ipumepsl ¢u3ndeckux SBICHUN: a) IuiaBieHue napaduna; 0) BO3TOHKa MoJa WIM OCH30WHOW KHCIOTHI, B) pacTBOPEHHUE
OKpaIIeHHBIX cojel; r) nup@dy3us AYMUCTHIX BELIECTB C rOpsIled JaMIIOYKM HakaauBaHusA. [IpuMepbl XMMHYECKHX SIBJIEHUI: a) rOpeHHe
Mmaraus, (ocdopa; 6) B3aUMOJCHUCTBHE COJITHOW KHCJIOTBI ¢ MPaMOpPOM HWJIM MeJIoM; B) moiydeHue rumapokcuna memu (II); T) pactBopeHue
HOJYYEeHHOI0 THAPOKCHJA B KHUCIIOTax; Ja) B3aumojeiictBue okcupga menu (II) ¢ cepHoil KucIoTOW INpu HarpeBaHWM; €) pasokKeHHE
IepMaHraHaTa Kajus; ’) pa3jioXKeHHe epoKcuia

BOJIOPO/Ia C TOMOILBIO JMOKCHA MapraHiia ¥ Karanas3bl KapTodess UM MOPKOBH; 3) B3aUMOAEHCTBUE pa30aBICHHBIX KHCIOT C METaJUIaMU.
IIpakTnyeckue padotbl 4. HabmoneHus 3a M3MEHEHUSIMH, IPOUCXOSAIIMMU € ropsiie cBedoil, U ux onucanue. 5. [IpusHaku XMMHUECKUX
pEeaKIuu.

KonTposbHnas padora 4 no teme: «/3MeHeHUsI, TPOUCXOAIINE C BELIECTBAMU

Tema 5. PacTtBopenue. PactBopbl. CBolCTBa pacTBOPOB 2JIEKTPOJIMTOB

PactBopenune kak ¢usznko-xumuueckuid mporecc. [lonarue o ruaparax u kpucramioruaparax. PactBopumocts. KpuBbie pacTBOpUMOCTH Kak
MOJIETb 3aBUCUMOCTH PAacCTBOPMMOCTH TBEPIBIX BEHIECTB OT TemmepaTypbl. HachllleHHbIE, HEHACHIIIEHHBIE W TEPECHIIMICHHBIE PACTBOPHI.
3HaueHHe pacTBOPOB JJIsl IPUPOJIBI U CEIBCKOTO XO3MCTBa.

[Tonsitie 00 2JIEKTPOJUTHYECKON AUCCOLMAIMHN. DJIEKTPOJUTHI M HEIJIEKTPOJUTHI. MeXaHW3M JHUCCOIMAIUNA DJEKTPOJIIUTOB C Pa3IUYHBIM
xapakTepoM cBsi3u. CTeNeHb IEKTPOIUTUYECKON qucconnanuu. CUIbHbBIE U c1a0ble 2MEKTPOTUTHL.

OCHOBHBIE TIOJIOKEHUST TEOPUU AJIEKTPOIUTHUYECKON aucconnanun. MonHble ypaBHeHUs peaknuil. Peakiiuu oOmMeHa, Haympe 10 KOHIIA.
Knaccudukaiys noOHOB U X CBOICTBA.

Kucnotel, ux xnaccudukanus. Jluccommamnuss KUCIOT W MX CBOWCTBA B CBETE TEOPUHU AJICKTPOIUTHUYECKOW IUCCOIMAIU. MOJIEKYIsIpHBIE U
MOHHBIE ypaBHEHMS peakiuil. BzauMoaeilcTBue KUCIOT ¢ MeTaulaMHu. DJIEKTPOXUMHUYECKUM Psii HanmpspDKEeHUM MetaiioB. B3aumopeiicTBue
KHUCJIOT C OKCHJIaMH METAIJIOB. B3anmmoaeicTBHEe KHUCIOT ¢ OCHOBaHUAMHM — PEAKIMs HEeUTpain3auuu. B3auMoaencTBue KUCIOT C COJSIMH.
Hcnons3oBanue TaOIUIBI PACTBOPUMOCTH JIJISI XaPaKTEPUCTUKA XUMHUYECKUX CBOMCTB KHCIIOT.

OcHoBaHusl, ux Kinaccudukamnus. Jlucconuanusi OCHOBaHHIM M MX CBOMCTBA B CBETE TEOPUH IJIEKTPOJUTUUECKON TuccoIauu. Bzaumoaeiicteue
OCHOBaHUH ¢ coyisiMH. Vicmonb3oBaHue TaOMUIIBI PACTBOPUMOCTH I XapaKTEPUCTUKH XUMHUYECKHX CBOWMCTB OCHOBaHUWH. B3ammopeiicTBue
1IeI04el C OKCHIaMU HEMETAIIOB.

Comnu, UX aucCOIMaIis U CBOMCTBA B CBETE€ TCOPUHU DIIEKTPOJMTHUECKONW JMCCONMANMK. B3aumoneincTBie coyieil ¢ MeTauiaMu, 0COOEHHOCTH
3THUX peakiuii. BzanmoneiicTBue coneii ¢ consimu. Mcnonb3oBanue TaOIMIBI pACTBOPUMOCTH [T XapaKTEPUCTHKH XMMHUYECKHX CBOUCTB COJICH.
O06o0menne cBeeHnit 00 OKCUAaX, X KiIacCU(pUKAIIUU U CBOMCTBaX.

I'enernueckue psaapl MeTauia 1 HeMeTtaiuia. [ eHeTnueckas CBsi3b MEXy KJIacCaMU HEOPTAHUYECKUX BEILECTB.
OKHUCIUTENTbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.



OnpezneneHue CTENEHEH OKUCIEHUS Ul JIEMEHTOB, 00pa3yoLMX BeIIEeCTBa pasHbIX KJIACCOB. Peakuuu MOHHOrO oOMEHa M OKUCIHUTENBHO-
BOCCTAHOBHUTCIIBHBIC PCAKIHU. OxuCcauTEDb U BOCCTAaHOBUTCJIb, OKHCJICHHC H BOCCTAHOBJICHHC. Cocrasiienue ypaBHeHI/Iﬁ OKHUCJIUTCIIBHO-
BOCCTAHOBUTEJIBHBIX PeaKIUii METOJJOM 3JIEKTPOHHOT 0 OanaHca.

CBolicTBa IMMPOCTBHIX BEHIECCTB — MCTAJIJIOB U HEMCTAJIJIOB, KUCJIOT U COJICH B CBETE OKHCINUTEIILHO-BOCCTAHOBUTEIILHBIX peaKum”L
JemoHcTpanuu. B3anmoneiictBue pacTBOpoB XJjopuJa HaTpuss M HUTpara cepeOpa. IlomydeHue HepacTBOPUMOro THAPOKCHIA MU
B3aMMOJICHCTBHE €ro ¢ KuciloTaMd. B3aumoneicTBHe KHCIOT C OCHOBaHUSAMHU. B3anMonelcTBue KHUCIOT € OKCHJAMU METalIOB.
B3aumoneiictBue KHCIOT ¢ MeTauiamMu. B3aumoneilictBue KucioT ¢ cossiMu. BzaummoneiictBue mienoueil ¢ kucinoramu. BzaummopelcTBue
HIeJIo4ed C OKCHJAaMHM HeMeTauloB. B3amMmopeilcrBue menoded ¢ comsiMu.  llomydeHwe U CBOMCTBA HEPACTBOPUMBIX OCHOBAHMM.
BzaumoneiicTBue OCHOBHBIX OKCHIOB C KUCIOTaMH. B3ammoseiicTBHEe OCHOBHBIX OKCHJIOB C BOAOH. BzammopeicTBHE KHCIOTHBIX OKCHJIOB C
HIeJI04aMHu.

IIpakTnuyeckue padorsl 6. MonHble peakuuu. 7. Y CloBHs MPOTEKaHUSI XUMUYECKUX PEaKLUil MeX /1y pacTBOpaMH 3JIEKTPOJUTOB 10 KOHILIA.

8. CBoiicTBa OKCHJIOB, KHCIIOT, COJICH 1 OCHOBAHMIA.

HUTorosasi KOHTpPoOJIbHAsI padoTa 32 Kypc XuMuM 8 Kiacca

9 knacce

Beenenue. O0masi XapakTepucTUKA XMMHYECKHX 3JIeMEHTOB M XMMHYECKHUX peaKkuui

Hepuoauyeckuii 3akoH u Ileprnoanyeckas cucrema xumudeckux djaeMenTos /I. U. MenpaeseeBa

XapakTepucTuKka 3JeMeHTa Mo ero nojoxeHuto B Ilepuonnueckoil cucreme xumudeckux snemeHtoB [[. M. MenneneeBa. CBoiicTBa OKCHJIOB,
KHCJIOT, OCHOBAHHUH U COJIEH B CBETE TEOPUU DIIEKTPOIUTUYECKON NJUCCOLUALMYA U OKUCICHU-BOCCTAHOBIICHHU .

[TonsiTre 0 mepexoHbIX 31eMeHTax. AM(POTEPHOCTh. [ eHeTHUeCKUi psiji IEPEXOIHOTO dIIEMEHTA.

Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema XuMu4eckux 3yeMeHToB 1. 1. Menneneesa.

XuMHu4deckasi OpraHn3anus )KUBOW U HEKUBOW MPUPOIbI. XUMUYECKHUM COCTaB siApa, MAHTHH U 3€MHOM KOpbl. XMMUYECKHE FIEMEHTHI B KIIETKAX
JKUBBIX OPraHU3MOB. Makpo- 1 MUKPODJIEMEHTHI.

OO6o0mieHrne cBeeHUH O XMMHUYECKUX peakiusax. Krnaccuduxamuss XMMHUYECKHMX pPEaKIUil Mo pa3jiMyHbIM MpHU3HAKaM: «4HCIO U COCTaB
pearupyomux 1 00pa3yromuxcs BeIECTBY, «TEMIOBON AP (PeKT», «HaNpaBlIeHHE», «M3MEHEHHE CTENIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00pa3yIoIUX
pearupyolme BelecTBa», «paza», «MCHOJIb30BaHUE KaTanu3aTopa». [IoHATHE O CKOPOCTH XMMHYECKOM peakuuu. PakTophl, BIUSIOUINE HA
CKOPOCTh XUMHUYecKux peakiuil. Katanuzarops! u karanu3. MTHruOuTopsl. AHTHOKCHIAHTHI.

Jemoncrpanuu. Paznuunsie Gopmel Tabmuns! [, 1. MenneneeBa. Moaenn aToMOB 3JIEMEHTOB 1—-T0 MepruoJoB. Mojenb CTpOeHHs 3eMHOTO
mapa (TomepeyHblii pazpe3). 3aBUCUMOCTh CKOPOCTH XHMMHYECKOW PEaKIUH OT MPUPOIBl PEarupyroIInX BEHIECTB. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PEAKIMH OT KOHLIEHTPALMU PEarupyroINX BEUIECTB. 3aBUCUMOCTb CKOPOCTH XMMHUECKON pEaKIMU OT IUIOIAAN COIPUKOCHOBEHUS
pEarupyromux BEMIECTB («KKHUIISIIUN CION).

JlabopaTopHusblie onbIThl 1. [lonydeHne ruapokcuaa MUHKA U MCCIEAOBAaHUE €ro CBOWCTB. 2. MoaenupoBanue nocrpoenus [lepuoandeckoit
cHCTeMbI XUMHUUYeCcKuX 3emMeHToB . . Meneneena

JlnarHocruyeckasi KOHTpOJIbHasi padora



Tema 1. MeTajuibl

ITonoxenue Meramuios B llepuoanyeckoi cucreMe xumudeckux ieMeHToB J[. M. MenneneeBa. Mertamdeckas KpUCTAIIMYECKAsl PELIETKA U
MeTaJlIM4ecKass XxumMudeckas cBsizb. OOmue ¢usnyeckue cpoiicTBa MeTayioB. CIlaBbl, UX CBOWCTBAa M 3HAaueHHE. XUMHUYECKHE CBOICTBa
METAJIJIOB KaK BOCCTAHOBUTEJIEH, a TAK)KE B CBETE MX I10JIOKEHHUS B AJIEKTPOXUMUYECKOM PSAY HaNPsSyKEHUN METAJUIOB.

Koppo3zus metamioB u ciocoOsl 00ps0bI ¢ Hell. MeTaiisl B mpupoae. OO01ue criocoObl UX MOTYYCHHS.

OO0masi XapakTepuCTHKA WIEJOYHBIX MeTalI0B. Metamuiel B npupone. Obume crocoOsl ux momydeHus. Ctpoenune atomoB. lllenounsie
MeTaJlJIbl — TPOCTHIE BeIeCTBa. BaxkHeillne coelWHEHUs IIENIOYHBIX METAUIOB — OKCHbI, THJIPOKCHIBI U CONMU (XJIOPUABI, KapOOHATHI,
Cynb(aThl, HUTPATHI), UX CBOWCTBA M MIPUMEHEHHE B HAPOTHOM X03s1iicTBe. KanmifHbie ymoOpenust.

O0masi xapakTepucTHKa 3JeMeHTOB rjaBHoH mnoarpynnbl II rpymmel. Ctpoenue aromoB. lllenouHo3eMenbHbIE METaulbl — MPOCThIE
BellecTBa. BaxHeilline coeaMHEHMs IIETOYHO3EMENbHBIX METAJIOB — OKCHJbI, TMJIPOKCHAbI U CONM (XJOpUAbl, KapOOHAThl, HUTPATHI,
cynb(atsl, hocdaTsl), UX CBOMCTBA U MPUMEHEHUE B HAPOJIHOM XO3HCTBE.

Amomunuii. CtpoeHue aroma, Gpu3NUECKUe U XMMHUECKHUE CBOWCTBA MPOCTOro BemectBa. CoelMHEHUsT allFOMUHUS — OKCHUJ U TUAPOKCUJ, UX
amdoTepHbIii xapaktep. Baxueiiue conu antomunus. [[puMeHeHne amOMUHUS U €T0 COSAMHEHUH.

Kenezo. Ctpoenne atoma, GU3UYECKHE U XUMUYECKHE CBOMCTBA mpocToro BemiecTBa. ['enernueckue psanbl Fe2+ u Fe3+. Baxkueitmme conu
kKese3a. 3HaUEHUE JKeJIe3a U €ro COENMHEHNH AJI IPUPOIbI U HAPOJHOTO XO3sHCTBa.

JemoncTpanuu. O06pa3ipl MIETOYHBIX U MICTIOYHO3EMENTBHBIX MeTauioB. O0pa3iel criiaBoB. B3auMopeiicTBue pacTBOPOB KHUCIOT U COJIEH C
Metainamu. [lonydeHne ruipokcuia alnroMUHHUS M HUCCIEIOBAaHUE €ro CBOMCTB. B3anMopeilicTBue Xkene3a ¢ CONIHOM kucioTol. ITomyuenue
ruapokcuaos xenesa (I1) u (II) u usyuenue ux cBoOMcCTB.

IIpakTnyeckne padornl. 1. OcyliecTBieHUE LEMOYKM XUMHYECKHUX INpeBpamieHuil. 2. [lomydeHue u cBOWCTBAa COEOUHEHMM METaJIOB. 3.
Pemenne skciepuMeHTaNbHBIX 33]]a4 HA pacliO3HaBaHUE U MOIYYEHHUE COEIMHEHUI METaJUIOB.

KonTpoubsnas pabora Nel o reme: Metamis»

Tema 3. HemeTasuibl

OO0mias xapakTepucTUKa HEeMETAIUIOB: TosiokeHue B [lepuoanueckoii cucreme xummuaeckux snemenToB JI. . Menneneera,

OCOOCHHOCTH CTPOCHHSI aTOMOB, 3JEKTpooTpuiaTeNbHOCTh (D0) Kak Mepa «HeMeTalmudHocTH», pan 0. Kpucrammmdeckoe crpoeHue
HEMETaJUIOB — MPOCTHIX BemecTB. Ayutorponus. usnyeckue cBoricTBa HeMeTaI0B. OTHOCUTENFHOCT MTOHATUN «METAILT» M «HEMETaJLI.
Bopopona. [Tonoxxenne Bomopona B Ilepmonnueckoii cucreme xumudeckux snemeHToB J[. M. Menneneea. CTpoeHHE atoMa U MOJIEKYJIBI.
du3nueckue U1 XUMHUECKHE CBOMCTBA BOJOPO/Ia, €r0 MOTYyYEeHUE U IPUMEHEHHE.

Bopna. Ctpoenue Monexynbl. Bogopomnas xumudeckasi cBs3b. DU3MUECKHE CBOWCTBA BOJABL. AHOMaJIMHM CBOMCTB BOABL [ mapoduiabHbIE U
ruApooOHBIC BelIeCTBA. XUMHYECKHE CBOWCTBA BOIBL. KpyroBopoT Bonbl B mpupojae. Bomoouncrka. Asparusi BOABL. BBITOBBIE (QHIBTPHL
MunepanbHbie BojbI. JlucTiiinpoBaHHas BoJia, €€ MoJydeHue U IpUMEHEHHE.

O0mas xapaktepucTuka rajgoreHoB. Ctpoenue atomoB. [IpocThie BelecTBa U OCHOBHBIE COEIMHEHMS TaJIOTEHOB, UX cBoMcTBa. Kparkue
cBeZieHHs 0 xJiope, Opome, ¢pTope u uoze. [IpumMeHeHre raforeHoB U UX COEAMHEHUN B HAPOJAHOM XO3SHCTBE.

Cepa. CtpoeHue aToMa, aJUIOTPOIUs, CBOWCTBA M MpuMeHeHne poMmOudeckoi cepbl. Okcuasr cepol (IV) u (VI), ux momydeHue, cBOWCTBa U
npuMeHenue. CepHas KUCI0Ta U €€ COJIM, UX MPUMEHEHHE B HAPOJIHOM X03siicTBE. [IpOM3BOICTBO CEPHOI KHUCITOTHI.



A3ot. CTpoeHHe aToMa U MOJIEKYJIbI, CBOIICTBA IPOCTOrO BelllecTBa. AMMMAK, CTPOCHHE, CBOMCTBA, NOJyuyeHUe U npuMeHenue. Coiau aMMOHUS,
ux cpoiictBa u npumenenue. Okcuasl azota (II) u (IV). A3otHas kucioTa, ee cBoiicTBa W mpuMeHeHue. HuTparel U HUTPUTHI, TpodIeMa Ux
COJIep’KaHUsl B CEIbCKOXO03SUCTBEHHON MPOAYKIMU. A30THBIE yI0OpEHUSI.

®ocdop. CtpoeHue aToma, aJuUIOTPOMHS, CBOMCTBA Oeoro u kpacHoro ¢ocdopa, ux npumenenue. OCHOBHbIE coequHeHus: okcua Gochopa (V)
u optodochopnas kuciora, pocharel. DochopHbie ynoOpeHus.

Yraepoa. CtpoeHue atoma, ajuioTpornusi, cBorcTBa Moaudukanuii, npumenenne. Oxcunsl yraepona (II) u (IV), ux cBoiicTBa U IpUMEHEHHE.
KapOoHnaTsl: KanbluT, coa, MOTalll, UX 3HAYEHHE B IPUPOJIE U KU3HH YEIIOBEKA.

Kpemnuii. CtpoeHne aToma, KpUCTALTMYECKUM KPEMHUM, ero cBoMcTBa U mpuMeHeHue. Okcua kpemuus (IV), ero npupoaHsie pa3HOBUIHOCTH.
Cunukatsl. 3Ha4yeHHE COeIMHEHUM KpEeMHHUS B )KUBOM U HEXUBOM npupoe. [loHsaTre o cuiaukaTHOM NPOMBIIIIICHHOCTH.

JNemoncrtpanuu. [lonydyenue u pacro3sHaBanue Bogopoaa. KauecTBeHHas peakiysi Ha TaloreHUI-HOHbL.. B3anmoseicTBrue KOHIIEHTPUPOBAHHOM
A30THOU KHUCIIOTHI C MEJIBIO.

JlabopaTopHblie onbIThl. O3HaKOMJIEHHE C COCTaBOM MUHepaibHOU Boabl. 30. CBolicTBa pa30aBieHHON CEpHON KUCIOTHL. M3yueHue cBONCTB
ammuaka. PacrioznaBanue coneir ammoHusi. [openue ¢docdopa Ha Bo3myxe u B kuciopoae. PacmosznaBanue docdaroB. ['openue yris B
kuciopose. [lepexon kapboHaTOB B THAPOKAPOOHATHI.

IIpakTnueckue padorsl. 4. Pemenue skcnepuMeHTaNbHbIX 33nad no Teme «lloarpymma xucimopoma». 5. Ilomydenue, coOupanue u
pacro3HaBaHHe ra3os.

KonTpoubsnas padora Ne2 o reme: «Hemeramib»

Tema 4. Oprannveckue BemecTsa

HepBOHaLIaJ'IBHBIG CBCACHUSA O CTPOCHHNHU OPraHNYCCKHUX BCIICCTB.

YrieBoaopoabl: MeTaH, 3TaH, 3TWIEeH. ICTOUHUKHU YIiIeBOJOPOJIOB: IPUPOIHBIN ra3, He(Th, Yrob.

Kucaopoacoaep:kamue coelMHeHHs1: CIIUPTHI (METAHOJI, 3TAHOJI, INIMLEPUH), KApOOHOBBIE KUCIIOTHI (YKCYCHAsl KMUCIO0Ta, aMUHOYKCYCHAast
KHCJIOTa, CTEAPUHOBASI U OJIEMHOBAS KUCIIOTHI).

Buosiornyecku BaKHbIe BellleCTBA: KUPbI, ITI0K03a, OETIKU.

XHMHYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH CPEbl U €T0 MOCIEICTBUS.

Tema 5. O0001IeHNe 3HAHUI 10 XMMHUM 32 KYPC OCHOBHOM 1K0Jbl. [ToaroroBka k rocynapcrsenHoi uroropoi arrecrauuun (I'MA)
Ilepuoauueckuii 3akoH U Ilepuommueckas cucrema xumuueckux sieMeHToB [[. M. MenneneeBa. @U3NMUECKUl CMBICI MOPSAKOBOrO HOMEpa
AJIEMEHTA, HOMEPOB MEPHOJIa U TPYIIbl. 3AKOHOMEPHOCTH U3MEHEHHUS] CBOMCTB AJIEMEHTOB U MX COEAWHEHMI B MEpUOJaxX W TPYIIaxX B CBETE
MIPEICTABJICHHUI O CTPOCHUH aTOMOB AJIEMEHTOB. 3HaueHue Ileproauyeckoro 3akoHa.

Buapl XUMUYECKUX CBSI3EH U TUIBI KPUCTAUIMUECKUX PEMIETOK. B3aMMOCBA3b CTPOEHUS U CBOMCTB BEIIECTB.

Knaccudukanus XUMHUYECKUX pEaKUUN 1O Pa3IUYHBIM IMPHU3HAKaM (YHUCIO W COCTaB PEarupyroliux W O0Opa3yrOIIMXCs BEHIECTB; HAIH4YME
rpaHuIlbl pa3aena (as; TerioBoi 3pdeKT; n3MEeHEHHE CTENCHEH OKUCIIEHHSI aTOMOB; HCITOJb30BaHHUE KAaTaIM3aTopa; HalpaBIeHHE IPOTEKAHHUS ).
CKOpOCTh XMMHYECKHX peakiuii U (akTopsl, BIUsomue Ha Hee. OOpaTUMOCTh XMMHUYECKUX PEAKIUH M CIOCOOBI CMEMICHUS XUMHYECKOTO
PaBHOBECHS.



IIpocTeie M cinOXHBIE BemecTBa. MeTaulbl U HEMETaulbl. |'€HeTH4ecKue psiibl MeTajla, HeMeTalla U IepexogHoro Mmeramia. Oxkcuisl U
THJIPOKCUIB! (OCHOBAaHMS, KHCIOTHIL, aM(OTepHBIE THIPOKCUABI), conmru. X cocraB, kinaccudukanus U oOIMe XUMHUYECKUE CBOMCTBA B CBETE
TEOPUU IIEKTPOJIUTHYECKON AUCCOLUALINH.

Hrorosasi KOHTpoOJIbHAsI paboTa 3a Kypc XUuMHM 9 KJ1acca

IIpenmeTrHble pe3yJIbTaThl 00yUeHHs
BbINyCKHUK HAYYUTCS:

® XapaKTepH30BaTh OCHOBHBIC METO/IbI IIO3HAHUS: HAOIIOICHUE, H3MEPEHHE, IKCIICPUMEHT;

® OIIMCHIBATH CBOMCTBA TBCPIABIX, )KUIKUX, Fa3006pa3HI)IX BCIICCTB, BbIACIIAA UX CYIICCTBCHHBIC IIPU3HAKH,

® DPACKPBIBATH CMBICII OCHOBHBIX XUMHUYCCKUX OHATHHU «aToM», «KMOJICKYJIa», «XUMHUYECKUHU QJICMCHT», «IIPOCTOC BEUICCTBO», «CIIOKHOC
BCIIECCTBO», «KBAJICHTHOCTDb», «(XUMHUUCCKASA PEaKIHA», UCIIOJIb3Yysd 3HAKOBYIO CUCTEMY XUMHU,

® DPACKpBIBaTh CMBIC] 3aKOHOB COXPAHEHUS MACChI BEIIECTB, MIOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYIISIPHON TeOpUH;

® paznIuyaTh XUMUYECKHE U (PU3HUECKUE SIBICHUS;

® Ha3bIBaTh XUMHNUYCCKHUEC JJICMCHTHI,

® OIpEEIsATh COCTAaB BEMIECTB 10 MX (HOopMyIIaMm;

® OMNpeAeNsATh BAJICHTHOCTh aTOMa JIEMEHTa B COCIMHEHUSX;

® ONpCAciadATb TUII XUMUYCCKUX peaKHI/II\/JI;

® HAa3bIBATh MPHU3HAKH U YCIIOBHA ITPOTCKAHUA XUMHYCCKUX peaxum‘/i;

® BBLIIBISITH MPU3HAKU, CBUACTEIHCTBYIOIINE O MPOTEKAHUH XUMHUECKON peaKIMK MPH BBITTOIHEHUU XUMUYECKOTO OTBITA;

® COCTaBIATH GOPMYIbI OMHAPHBIX COSIUHEHUN;

® COCTaBJIATh YPABHEHUS XUMUYECKUX PEAKIIUIL;

e co0r0IaTh MpaBwIa 6€30MacHO padOTHI MPU TPOBEICHUH OIBITOB;

® TI0JIb30BATKCS JIA0OPATOPHBIM 000PYAOBaHUEM U TIOCYIOMH;

® BBIYHCISTH OTHOCHTEIBHYIO MOJIEKYIISIPHYIO I MOJIIPHYIO MacChl BEIIECTB;

® BBIYHCIISTH MACCOBYIO JIOJII0 XUMUYECKOTO JIEMEHTa 1Mo (popMyJsie CoeTMHEHHST,

® BBIYHCIATH KOJIMYECTBO, 00BEM MIIH MACCy BEILIECTBA 10 KOJIMUYECTBY, 00BEMY, MacCe peareéHTOB WM MPOIYKTOB PEaKLUH;

® XapaKTepu30BaTh (PU3UUECCKHE U XMMHUECKHUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOAa U BOJAOPOIA;

® TI0JTy4aTh, COOMPATH KUCIOPOJ ¥ BOJAOPOI;



COJIeH;

pacro3HaBaTh OIBITHBIM ITyTEM I'a3000pa3HbIC BEIIECTBA: KUCIOPOJ, BOJOPO;
PacKpBIBaTh CMBICIT 3aKOHA ABOTa/IpO;

PaCKpBIBATh CMBICI IOHATHH «TEIIIOBOM 3 (EKT peakium», «MOISIPHBIA 00beM»;
XapaKTepru3oBaTh GU3MYECKUE U XUMUUECKHIE CBOHCTBA BOIbI;

PacKpbIBaTh CMBICI IOHATHUS «PACTBOPY;

BBIYHCIIATH MACCOBYIO JOJII0 PACTBOPEHHOTO BEIECTBA B PaCTBOPE;

HPUTOTOBIISATH PACTBOPHI C ONPEACICHHON MacCOBOM JI0JIeH PaCTBOPEHHOTO BEIIECTBA;
Ha3bIBaTh COCMHEHNUS M3YUYEHHBIX KIIACCOB HEOPTaHMYECKHUX BELIECTB;

XapaKTCPpHU30BaATh (1)I/I3I/I‘~IGCKI/16 1 XUMHUYECKHIE CBOMCTBA OCHOBHBIX KJIaCCOB HCOPTraHNMYCCKUX BCHICCTB: OKCHUIOB, KUCIIOT, OCHOBaHI/IfI,

ONPENEIATh NPUHAIICKHOCTh BELIECTB K OIIPEACICHHOMY KJIacCy COEAUHEHUN;

COCTaBIATH (OPMYIIBI HEOPTAaHUYECKUX COCTUHEHHUI U3YYeHHBIX KJIACCOB;

MIPOBOJUTH OIIBITHI, MOATBEPKIAOIINE XUMUYECKUE CBOMCTBA U3YYEHHBIX KJIACCOB HEOPTraHUUECKUX BEILIECTB;

pacrno3HaBaTh ONBITHBIM ITYTEM PACTBOPHI KHCIIOT U IIET0YEH O U3BMEHEHUIO OKPACKU WHIUKATOPA;

XapaKkTEPU30BaTh B3aUMOCBS3b MEXKY KIaCCaMU HEOPTaHUYECKUX COCIAUHEHUM;

packpsiBaTh cMbIci [lepuoanueckoro 3akona /.M. Menaeneesa;

OOBIACHATh (U3MUYECKUN CMBICT aTOMHOTO (MOPSAKOBOTO) HOMEpa XUMHYECKOTO JJIEMEHTa, HOMEpPOB TPYIMIbl W TEpHoJa B

nepuoauueckoit cucreme .M. Menzaeneesa;

00BACHATH 3aKOHOMCPHOCTHU U3MCHCHHS CTPOCHHUSA aTOMOB, CBOICTB 2JIEMEHTOB B npeaciax MajbIX IIEPHUOAO0B U I'NTaBHBIX IMOATPYIIIT;

XapaKTCpU30BaTb XUMHYCCKUC DJICMCHTLI (OT BOAOpPOda IO KaJ'IBI_II/ISI) Ha OCHOBC HX IIOJIOXXCHHSA B HepHO,HH‘{CCKOﬁ CUCTEMC

J.1. MenneneeBa u 0COOCHHOCTEH CTPOCHHS KX aTOMOB;

COCTAaBJIATH CXEMbI CTPOCHHA aTOMOB IIEPBLIX 20 »>neMeHTOB HepHOﬂquCKOﬁ CHUCTCMBI I[I/I MeHﬂeneeBa;
PacKpbIBaTbh CMBICJI MOHITHM: «XUMHYECKast CBA3b», «QJICKTPOOTPULIATCIIBHOCTD,

XapaKTEPHU30BaTh 3aBUCUMOCTD q)HSI/I‘IeCKI/IX CBOICTB BC€IICCTB OT THUIIA KpHCTaJTJII/I‘IeCKOﬁ PEIICTKHU;
ONpCACIIATL BUI XHUMHYECKOM CBS3HU B HCOPTaHUYCCKUX COCIUHCHUAX

I/1306pa)KaTB CXCMbI CTPOCHUA MOJICKYJT BCUICCTB, 06pa30BaHHI:IX Pa3HBIMU BUJAAMU XUMHUYCCKUX CBH3ef/'I;

PacCKpeIBaTh CMBICII TOHSITHH «HUOH», KKATHUOHY», KAaHUOH», «BQJICKTPOJIUTBID», «HEIJICKTPOIUTHI», «QJICKTPOIUTHYCCKAasd AUCCOLUalUs,

«OKHUCIIUTEIIBb», «CTCIICHDb OKUCJIICHUA» «BOCCTAHOBUTCIIB)), KOKHCICHUEC», «BOCCTAHOBJICHUC),

OMnpeaACIATh CTCIICHb OKUCJICHUA aToOMa 3JICMCHTA B COCIUHCHU U,



® DPACKPBIBaTh CMBICJ TEOPUU HIEKTPOJUTHUECKON JUCCOLUALIVH;

® COCTaBJISATh YPaBHEHUS JIEKTPOIUTUUECKON IUCCOLMALMM KUCIIOT, IIEJI0UeH, CONeH;

® OO0BACHATH CYIIHOCTH MPOLIECCA MEKTPOIUTUYECKON AUCCOLMAIMN U PEaKIii MIOHHOTO 0OMeHa;

® COCTAaBJIATH [OJIHBIE U COKPALLCHHbIE HOHHbIE YPABHEHMSI PEAKIIUU OOMEHa;

® OMpeAensaTh BO3MOKHOCTb IPOTEKaHMsI peaKLiii HOHHOTO OOMEHa;

® [IPOBOJAUTH PEAKIMH, TOATBEPKIAIOIINE KAUECTBEHHBIN COCTaB Pa3IMYHbIX BELLECTB;

® OIpEeAeIATh OKUCIINUTEND U BOCCTAHOBUTED;

® COCTaBJIATh YPAaBHEHUS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINA;

® Ha3bIBaTh (PAKTOPEI, BIUSIOMINE HA CKOPOCTh XUMHUECKOW PEAKIINH;

® KJIACCU(PHUIMPOBATH XUMHUECKUE PEAKIIMH [0 PA3TIUYHBIM [IPU3HAKAM;

® XapakTEepHU30BaTh B3aUMOCBS3b MEX]y COCTABOM, CTPOEHUEM U CBOMCTBAMU HEMETAJUIOB;

® [POBOJAUTH OMBITHI MO IMOJYYEHHUIO, COOMPAHHIO M M3YYEHHIO XHMHUYECKUX CBOMCTB ra3000pa3HbIX BELIECTB: YIJIEKHCIIOTO rasa,
aMMUaKa;

® pAacCIIO3HABaTh ONBITHBIM ITyTEM I'a3000pa3HbIE BEIIECTBA: YIIIEKUCIIbII ra3 1 aMMHaK;

® XapaKTEepU30BaTh B3aUMOCBSI3b MEXY COCTaBOM, CTPOEHUEM M CBOMCTBAMHU METAILIOB;

® Ha3bIBaTh OpraHMYECKHE BellecTBa MO UX (opMmyse: MeTaH, 3TaH, 3TUJIEH, METaHOJ, 3TaHOJ, TJHUIEpPUH, YKCYCHas KHCIOTa,
aMUHOYKCYCHasl KUCJIOTA, CTEApUHOBAs KUCJIOTa, OJIEMHOBask KUCII0TA, TIII0K033;

® OIICHUBAThH BIUSHUE XUMUYECKOTO 3arpsi3HEHUS OKPYKarollel Cpe/ibl Ha OpraHU3M YeJIOBEKa;

® TPaMOTHO OOpaIaThCs C BELIECTBAMH B MIOBCEHEBHOM KU3HU

® OMpeAeATh BO3MOKHOCTh IPOTEKAHUS PEAKLUI HEKOTOPBIX IPEICTaBUTENEH OPraHUYECKUX BELIECTB C KHCIOPOAOM, BOJIOPOIOM,
MeTaJlJIaMH, OCHOBAHUSMH, TaJIOT€HaMU.

BbInyCKHUK MOJIYYUT BO3MOKHOCTD HAYUHUThCSH:

® gbI0GUCAMb U NPOGEPSMb IKCNEPUMEHMATLHO 2UNOME3bl O XUMUYECKUX CEOUCMBAX 6eUeCms Ha OCHO8e UX COCMABA U CMPOeHUsl, UX
CNOCOOHOCMU 8CMYNAMb 8 XUMUYECKUE PeaKyuu, 0 Xapakmepe u npoOYKmMax pasiutiHblx XUMUYECKUx peakyui,

® Xapakmepu3oeamv ewjecmeéd No COCMAgy, CMPOEHUI0 U CEOUCMEAM, YCMAHABIUEAMb NPUYUHHO-CIEOCMBEHHbIE CA3U MeHCOY
OAHHBIMU XAPAKMEPUCTUKAMU 6EUECmEd;

®  COCMAaGNAMb MOAEKYIAPHbLE U NOJIHbIE UOHHbIE YPASHEHUS N0 COKPAUEHHbIM UOHHBIM YPAGHEHUAM,

® NPOCHO3UPOBAMb CHOCOOHOCHb Geujecmed NpoAGIAmMs OKUCIUMENbHbIE UU B0CCHAHOBUMENbHbIE CEOUCMBA C YUemoM CHeneHell
OKUCTIEHUsL DTIEMEHMO08, BX00SUX 8 €20 COCMAB;



® COCMasnsAms YpasHeHus. peaxkyuil, COOmMeemcmayowux nocied08amelbHOCMu NPespaAueHUll HeOPeaHUYeCKUX Beuecms pPa3iuyHbLX
KIAccos;

® gbI0BU2AMb U NPOGEPSMb IKCHEPUMEHMANILHO 2UNOMe3bl O pPe3yIbmamax G030elcmeus pa3IudHbiX (akmopos Ha u3MeHeHue
CKOPOCMU XUMUHECKOU PeaKyu;

® UCNOBL306AMb NPUOOPEMEHHbIe 3HANUSL OISl IKOJ02UYECKU SPAMOMHO20 NOBEOCHUs 8 OKpYIcalouell cpeoe;

® UCNONBL306AMb NPUOOPEMEHHble KIIOYeble KOMNEeMEHYUU Npu 6bINOJHEHUU NPOeKmo8 U Y4eOHO-UCCIe008ameNbCKUX 3a0ay no
U3YUEHUIO CBOLCME, CNOCOO08 NOJYUEHUs. U PACNO3HABAHUS BeUjeCE;

® 00BLEKMUBHO OYECHUBAMb UHMOPMAYUIO O 8eUIeCMBAX U XUMUYECKUX NPOYECCax,

® KpUMuuecku OMHOCUMbCS K NCEBOOHAYYHOU UHpOpMayuu, HedobpoCco8ecCmHoll peKiame 8 CpeoCmaeax Macco8oll UHGoOpMayuu;

® 0CO3HABAMb 3HAUEHUE MEeOPEeMUYECKUX 3HAHUL NO XUMUU Ol NPAKMUYECKOU 0esimelbHOCMU Yel08eKa,

® co30asamb MOOenu u cxemvl OJisl peuleHuss Y4eOHbIX U NOZHABAMENbHBIX 3A0aU; NOHUMAMb He0OX00UMOCb COONI00eHUs. NPEONUCAHUL,
npeonazaemvlx 8 UHCMPYKYUSIX N0 UCHOIb308AHUIO JIEKAPCME, CPeOCms OblmMoGoU XUMuu u op.

MaTepHaJII)HO-TeXHI/I‘IeCKOFO u l/lH(l)OpMalIHOHHOFO o0ecneuyeHus 06pa30BaTeJ'leOFO nmpoiecca.

Hartypaabnbie 00bekTbl. HaTypanbHble 00BEKTHI, HCIONb3yeMble B 00yU€HWH XWMHUH, BKIIOYAIOT B Ce0sl KOJUIEKIIMM MUHEPAJOB U TOPHBIX
MOPOJl, METAJJIOB U CIJIABOB, MUHEPAJIBHBIX YAOOpPEHUH, IJIACTMACC, KaydyKOB, BOJOKOH M T. N. O3HAaKOMIIEHHE y4aIllUXCs C 0Opa3ramu
HCXOJHBIX BEIIECTB, MOJYIMPOIYKTOB U TOTOBBIX M3AEIUIN MO3BOJSET MOJIYYHTh HATIIAHOE MPEACTaBICHHUE 00 3TUX MaTepuaiax, UX BHEIIHEM
BUJE, a TaKkKe O HEKOTOPBIX (U3NICCKUX CBONCTBaX. 3HAUMTENbHBIE Y4EOHO-TIO3HABATEIBHBIC BO3MOXXHOCTH HWMEIOT KOJUICKIIHH,
W3TOTOBJICHHBIE CAMUMHU O0yJaromuMucs. [IpeamMeTs! 1 TakKuX KOJJIEKIIUN COOMPatoTCs BO BPeMsI SKCKYPCHI B IPYTUX BHEYPOUHBIX 3aHATHA.
Kommeknuu HUCIoNIb3yIOTCS TOJNBKO JIJIT O3HAKOMJICHUS YYallUXCs ¢ BHEIIHUM BHJIOM U (DU3MYECKUMH CBOMCTBAMHM HM3yYaeMBIX BEHIECTB U
MaTepuainoB. g mpoBeIeHUS] XUMUYECKUX OMBITOB KOJIJIEKIIUU HUCTIOIh30BATh HEb3S.
XuMHYeCKHEe PeaKTHBBI W MaTepuaibl. OOpameHue CcO MHOTMMH BEHIECTBAMH TPeOyeT CTPOroro COOJIOJICHUS TIPABHI TEXHUKH
0e30MacHOCTH, OCOOEHHO TMPHU BBHIMOJIHEHUH ONBITOB CAMHMH YydJamluMucsi. Bce HeoOXonuMble Mephbl MPEIOCTOPOKHOCTH YKa3aHbI B
COOTBETCTBYIOIINX JIOKYMEHTAX M HHCTPYKIIHSX, & TAK)KE B TIOCOOMSIX IS yIUTEIICH XHMHH.
Haubonee yacTo ucnons3yembie peakTUBBI U MaTepUATbI:

1. mpocTeie BemecTBa - MeJlb, HATPUH, KaJIbIIUH, ATFOMUHUN, MarHUH, JKeJe30, IUHK, cepa;
okcuel — Meau (1), kanbiums, sxenesa (1), maraus;
KHCJIOTHI - COJIsSIHAsI, CepHasi, a30THAS;
OCHOBaHUS - TUAPOKCU] HATPHS, TUAPOKCU KAIbLIUS, THIPOKCU] Oapusi, 25%-HbIi BOJHBIN pacCTBOp aMMHAKa;
coJH - XJIOPHUIBI HaTpus, menu (1), sxenesa(lll); HUTPATHI KaJIusl, HaTpus, cepebpa;
cynb(baTbl meau(ll), xenesa(ll), xenesa(lll), amroMuHMsI, aMMOHUS, KaTusi, OpPOMHUT HATPHSI,
6. opraHmyeckue COeAMHEHUS - KpaxMaJ, INIMLIEPHH, YKCYCHas KUCII0Ta, METHIIOBBIM OpaHXKeBbIi, (heHoNdTarIenH, JaKMyc.

SRR



Xumuyeckas JjadopaTopHasi IOCyJa, anmaparbl M NpuOopbl. XuMHYecKas IOCyAa IMOApa3leNsaeTcs Ha ABE TPYIIBL: IS BBIIOJIHCHHUS
OMBITOB YYAIIUMUCS U IEMOHCTPALIMOHHBIX OIBITOB.
[TpuGopsl, anmapaTbl M yCTAHOBKH, MCIIOJIb3YEMbIE Ha YPOKAX XHMHH, IMOJPA3JAENISAI0OT HA OCHOBE IPOTEKAIOIIMX B HUX (U3MYECKUX U
XUMHUYECKHX IPOLECCOB C YYACTHEM BEILECTB, HAXOAALIUXCS B Pa3HBIX arperaTHbIX COCTOSIHUAX:
1. npubops! 11 paboTHI € ra3aMu - OJIlydeHHe, COOMpaHKe, OUMCTKA, CYIIKa, IOIIOIIEHUE ra30B; peakMi MEXy IOTOKaMH I'a30B;
2. anmaparbl ¥ TpUOOPHI ISl ONBITOB C KUAKUMH M TBEPIBIMU BEIIECTBAMH - TMEPETOHKA, (PUIBTPOBAaHUE, KPUCTAIUIM3ALNS; TPOBEICHUE
peaKuuil MEXy TBEPABIM BEIIECTBOM M JKUIKOCTBIO, JKUJKOCTBIO U JKUIKOCTHIO, TBEPABIMU BEIIECTBAMHU.
BHe 3710i1 knaccudukanyuy HaxoaATCs IBE TPYIITBI Y9eOHOH anmaparyphl:

1) s uW3y4eHHs TEOPETHYECKUX BONPOCOB XUMHH - WUIOCTPAIMS 3aKOHA COXPAHEHHS MAacChl BELICCTB, JIEMOHCTpALIUS

AJIEKTPONPOBOJHOCTH PACTBOPOB, EMOHCTpALUsl IBM)KEHHUS MOHOB B AJIEKTPUYECKOM II0JI€; JUISI M3Y4YEHMsI CKOPOCTH XUMHUYECKOU

peaKuuy 1 XMMUYECKOIO PABHOBECHUS;

2) AU WUTIOCTPALUU XMMHUYECKUX OCHOB 3aBOJICKHX CIIOCOOOB TOJIYYCHHUSI HEKOTOPBIX BEIIECTB (CEPHOI KUCIOThI, aMMHaKa U T. II.).
BcnoMoraTenbHyr0 posib UIpaloT U3MEPUTEIbHBIE U HAarpeBaTelIbHbIE IPUOOPHI, pa3IMuHble MPUCIOCOOIEHUS ISl BHITIOIHEHUS OIBITOB.
Mopenn. O0bekTaMu MOJIEIMPOBAHUS B XMUMHH SIBISIOTCS aTOMBI, MOJIEKYJIbI, KPUCTAJLIbl, 3aBOJICKME ammaparbl, a TAaKKe MPOMCXOSIINE
nporeccel. B mpemogaBaHMM  XUMHM  UCIOJIB3YIOTCSI MOJIENM  KPHUCTAIMYECKUX PELIeTOK anmasza, rpadura, cepsl, ¢ocdopa,
okcuaa yraepona(lV), nona, skeneza, meau, Maraus. Habopsl Mojerieli aTOMOB It COCTABJICHHMSI MIAPOCTEPIKHEBBIX MOJIEIeH MOJIEKYJI TMPH
W3Y4YEHUU OPTraHMYECKON XUMUHU.

Y4eOHble MocoOMsA HA Me4aTHOH ocHOBe. B npoiiecce 00ydeHUs] XUMHUH UCTIOIB3YIOTCS CEeNYIOIINe TabaULbl TOCTOSHHOTO KCIIOHUPOBAHMUS:
«Ilepuoanueckast cucrema xumuueckux sinemeHToB JI. M. MenneneeBa», «Tabmuia pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH M COJel»,
«DNEKTPOXUMUYECKHUH psiJ HAIPSKEHUN METaIIIOB.

Jlis opraHuzaiiuy caMoCTOSITeIbHON paboThl 00yUarOIUXCs HAa YPOKax HMCIONb3YIOT Pa3HOOOpa3Hble MUIAKTUYECKHE MaTepHalibl: TETPaau Ha
M€YaTHON OCHOBE, KAPTOUKH C 3aJJaHUSIMH PA3HOM CTENEHH TPYIHOCTU JUIsl U3yUEHHUs HOBOTO MaTepuaia, CaMONPOBEPKH U KOHTPOJISI 3HAHUI
ydalmxcs.

Texnuueckue cpeacTsa o0ydyeHusi. [Ipy KOMIIIEKCHOM UCTIOIb30BaHUU CPEJCTB 00yUeHUSI HEM30€KEH BOIIPOC O BOZMOKHOCTH 3aMEHBI OJJHOTO
nocoOust ApyruM, HarmpuMep JAEMOHCTPALMOHHOTO WM Ja00opaTOpPHOro OMbITa ero u3o0pakeHreM Ha skpaHe. MHpopmanus, coaeprkaiascs B
SKPaHHOM MOCOOHMHM, MpPEACTaBisieT CcOOOM JHUIIb OTpak€HHE PEeaTbHOr0 MHpa, W TMOITOMY OHAa JOJDKHA HMETh ONOpPY B YYBCTBEHHOM
omnbITe O0yyaromuxcsa. B mpoTuBHOM ciydae (OpMUPYIOTCS HeNpaBWIbHbIE M (QopMaibHble 3HaHHS. OCOOEHHO omacHO (QOopMHUpPOBaHUE
HCKaXEHHBIX IPOCTPAHCTBEHHO-BPEMEHHBIX INPEJCTABIECHUMN, MOCKOJIbKY 3KPAHHOE IPOCTPAHCTBO M BPEMS 3HAUUTENBHO OTIUYAIOTCS OT
peaIbHOTO MPOCTPAHCTBA U BpEMEHU. JKpaHHOE MocoOue HE MOKET 3aMEHUTh CO00i peanbHbIi 00BEKT B MPOLIECCE €ro MO3HAHUS BBUY TOTO,
YTO HE MOXXET ObITh MICTOYHHKOM YYBCTBEHHOTO OIBITA O CBOMCTBAX, CYIIECTBEHHBIX MPU U3yYCHUM XUMHUH: LBETE, 3aMaxe, KPUCTANTNIECKOM
CTPOGHUH U T. O. B TO ke Bpems NpH HIMYUM Yy YyYalluXcs JOCTATOYHBIX UYYBCTBEHHBIX 3HAHUI Ha HEKOTOPBIX 3Tamax oO0ydeHUs
BOCIIPOM3BEICHHE XUMUYECKOTO ONBITa B SKPAHHOM ITOCOOUU MOXKET OBITh OoJiee 11eeco00pa3HbIM, UeM ero MOBTOPHAs AEMOHCTPALIUSI.



Pexomenayemas qurepartypa.
1. JIutepaTtypa, Mcnosib3yemMasi yuuTesieM
- OCHOBHAs Iumepamypa
1. 'a6puensu O.C. IIporpamma kypca xumuu aiis 8-11 kiaccoB 061eoOpa3zoBaTeNbHbIX yupexkaeHuil. — M.: [Ipoda;
2. I'abpuensa O.C. Xumus: 8 kace: yaeOHUK T 0011eo0pa3oBaTebHbIX yupekaeHuil. — M.: Jlpoda.
- 0ONoIHUMeNbHASL IUmepamypa
1. 'abpuensa O.C. U3yuaem xumuto B 8 ki1.: muaakTuaeckue Mmatepuansl / O.C. I'abpuensH, T.B. CmupHoBa. — M.: biuk 1utroc
2. XuMmus: 8 Kjacc: KOHTPOJIbHBIE U TpoBepouHbIe paboThl K yueOHuky O.C. 'abpuensna «Xumus. 8 kiaace» / O.C. I'abpuensH, [1.H. bepeskun,
A.A. Ymaxkosa u ap. — M.: Jlpoda;
3. I'abpuensu O.C., Bockob6oitnukosa H.I1., flmykoBa A.B. HactonpHas kHura yuutens. Xumus. 8 ki1.: Meroandeckoe nocobue. — M.: [Ipoda;
4. I'abpuensu O.C., Pynos H.H., Tonkynos B.M. Xumunueckuii skciepuMeHT B 1koJe. § kinace. — M.: Jlpoda
5. Anxumuk (http://www.alhimik.ru/) - oAMH U3 JIy4IIMX CAWTOB PYCCKOSI3BIYHOIO XMMUYECKOTro VIHTepHETa OPUEHTHUPOBAHHBIM HA YUUTENS U
YU€HUKa, IpernojaBaTess U CTYIEeHTA.

2. Jluteparypa, pekoMeHayeMas AJs y4aluxcs.
- OCHOBHASA TUMepamypa
lNabpuensa O.C. Xumus:8 kiacc: yueOHUK 115 001ieo0pa3oBaTeNbHbIX yupexaeHuid. — M.: Jlpoda.
- OONOJIHUMENbHAS TUMepamypa
1. Kypnan «Xumus B KoY,
2. Kontpen - Xumus ams Bcex (http://kontren.narod.ru). - uHGOpMaIIMOHHO-00pa30BaTeNbHBIA CaWT AN TE€X, KTO M3y4aeT XHUMHIO, KTO ee
NPETOJIALT, ISl BCEX KTO MHTEPECYETCsl XUMUEH.
3. Anxumuk (http://www.alhimik.ru/) - oaquH U3 Ty4mux caToB PyCCKOS3BIYHOIO XMMHUYECKOro MHTepHeTa OpUEeHTHPOBAaHHBIA HA YUUTENS U
y4eHHKa, IPEero1aBaTess U CTy/IeHTa.
4. DHIUKIIONIEIUYECKUN CITOBAPh FOHOTO XUMHKA

HNuTepHeT pecypcesbi:

http://www.mon.gov.ru MuHHCTEpCTBO 00pa30BaHUs U HAYKH

http://www.fipi.ru ITopran ®UITHN — OenepanbHblii HHCTUTYT IT€AarOrHUYECKUX U3MEPEHUI
http://www.ege.edu.ru [Topran EI'D (uapopmanmonnoii noaaepxku EI'D)
http://www.probaege.edu.ru ITopran Eaunbiii s5x3aMeH




http://edu.ru/index.php ®enepansbHblii mopran «Poccuiickoe oOpazoBaHue)

http://www.infomarker.ru/top8.html RUSTEST.RU - ¢enepanbHblii IEHTP TECTHPOBAHHUS.

http://www.pedsovet.org Beepoccuiickuit Mutepuer-Ileacoser.

http://ru.wikipedia.org/ - cBo6oHAas SHIMKIIOIE NS

http://him.1september.ru/ snekTpoHHas Bepcust ra3eThl « XHUMHU»,

nopran (Meroauueckue pazpaOOTKu AJisl yPOKOB XUMUU, IPE3EHTALIH);

http://www.uroki.net — pa3paboTku ypoKOB, ClieHApHH, KOHCIIEKThI, IIOYPOYHOE IJIAHUPOBAHHE;

http://Www.it-n.ru — ceTb TBOPUECKUX YUUTEIICH;

http://festival. 1september.ru/ - ypoku u npe3eHTanuu;

http://infourok.org/ — pa3paboTku ypoKOB, MPE3CHTALINH.

http://kontren.narod.ru - uabpOpMaIHOHHO-00pa30BaTEIbHBIN CAUT I TEX, KTO U3y4aeT XMMUIO, KTO €€ MPEMoIacT, I BCEX KTO HHTEPECYETCsI
XHAMHEN.

http://www.alhimik.ru/ - ATXUMHUK OJJH U3 JYYIIHX CAHTOB PYCCKOS3BIYHOIO XUMHYECKOTO VIHTepHETa OPUEHTHUPOBAHHBIN HA YUUTEIS U
YUYEHHKa, ITPETo/IaBaTelis U CTYIEHTa.







