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2. IOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpamma pa3paboTaHa B COOTBETCTBHH CO CIICAYIOIIMMU HOPMATUBHBIMH JJOKYMEHTAMHU:
1. denepanbHOro roCyIapCTBEHHOTO0 00Pa30BaTEIHLHOTO CTAHIAPTA, YTBEPKACHHOTO TprKazoM Munoopuayku P® ot 17.12. 2010 romga Nel1897;
OcHoBHO# 00pa30BaTeNLHOM MPOrPaMMBI 00pa3oBaTeIbHON opranmu3anui. Ha ocHoBanuu denepanbHOro rocy1apcTBEHHOTO
00pa30BaTeNpHOr0 CTaHJapTa OCHOBHOTO 00111ero o0pa3oBaHus, yTB. npukazoM MunoOpuaayku Poccun ot 17.12.2010 No 1897, na ocHoBanuu
mpukasa Nel577 or 31.12.2015 rona «O BHeceHUH U3MEHEHUH B ()eIepaIbHBIN TOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTaHIAPT OCHOBHOTO
o0miero oopazoBanus, yTB. mpukazoM Munoopuayku Poccun ot 17.12.2010 Ne 1897», Ha ocHoBanuu nucbmMa Munobpuayku Poccuu ot
28.10.2015 Ne 08-1786 «O pabouux mporpaMmax yueOHBIX IIPEIMETOBY,
OcHoBHo# o0pa3zoBarensHOM nporpammoit MBOY «lllkomna Ne49y» na 2023-2024 yueGHslii ro/.
Kanennapuoro-yuednoro rpadpuka MBOY «Illkona Ne 49y na 2023-2024 yueOHbIii TOA.
4. Tlporpammoii kypca xumuu ais 8-11 kimaccoB pazpaboTaHa Ha OCHOBE IPUMEPHON MPOrpaMMBbI, YTBEpKACHHOH MUHHCTEpCTBOM 00pa3oBaHUs
u Hayku P®, non penaknueit aptop O. C. ['abpuensa — M: [poda, 2014
5. Pabouas mporpamMMa opueHTUPOBaHA Ha YUEOHUK:
Astop/ABtopckuii koymektuB: O.C. ['abpuensn, .I'. Octpoymos, C.A. Cnaakos

w N

Ha3Banue yue6Huka: Xumus. 8 kiacc
Knacc: 8 knacc
N3narensctBO, O BhIMycka: M: Ipoda 2018 rog.

JlaHHas mporpaMMa KOHKPETH3HPYET CO/IepKaHue CTaHIapTa, TaéT pacrpeneineHne yaeOHbIX YacoB 110 pas/iesiaM Kypca, TIOCIeI0BaTeIbHOCTh
W3YYCHHS TEM U Pa3JIeloB ¢ yUYETOM MEXIPEIMETHBIX U MPEIMETHBIX CBS3€H, JIOTHKU Y4eOHOTO MpoIiecca, BO3PACTHBIX OCOOCHHOCTEHN yJamuxcsl.
Pabouast mporpamMma 1mo XMMuM COCTaBJIEHa HA YPOBEHH OCHOBHOT'O 00111€T0 00pa3zoBanusi (8-9 Kiracchl) 71sl KJIACCOB, B KOTOPHIX, HAPSTY C
HOPMOTHITHYHBIMH JE€THMH, MOTYT 00y4YaThCsl IETU C OTPAaHUYCHHBIMU BO3MOXKHOCTSMH 3/I0POBbS, B TOM YHCIIe Ha oMy. JlJist 3TO# Tpymibl neteit
XapaKTepHbI 0COOBIe 00pa30BaTeNbHBIC MOTPEOHOCTH, crielin(rUKa KOTOPHIX YUUTHIBACTCS MPH OINpeeTeHI: BUI0B AestenbHocTy B KTIIL

[Inanupyemble pe3ynbTaThl OCBOCHUSI XUMUH B 00BbEMe COJIepKaHus, 00s13aTeNbHbIN 17151 ocBoeHus oOydatonuxcs ¢ OB3, B TexcTe paboueit
MIPOrpaMMbl U MPHIIOKEHUAX K Hell BeIeseHbl KypcuBoM. OcTtanbHol Matepuan netu ¢ OB3 ocBanBatoT 0030pHO, a BpeMsi, OTBEJICHHOE Ha €ro



3aKpEIUICHUE, UCTIOIB3YETCS TSl OTPAaOOTKHM 0a30BBIX YMEHHMH M TEKYILETO MOBTOPEHUs. TakuM 00pa3om, JaHHas paboyasi mporpamma siBJIsIeTCs
aJanTUPOBAHHOM.

MecTo y4eOHOTr0 npeaMera B y4eOHOM IIaHe

OCOOEHHOCTBIO  CO/IepKaHMS Kypca «XHUMHS» SBISIOTCS TO, YTO B 0a3uCHOM y4eOHOM (00pa3oBaTeNbHOM) IUIAHE ATOT MPEIMET TMOSBIISICTCS
MOCTICTHUM B DAY M3YYEHHUS ECTECTBCHHOHAYYHBIX AMCUMIUIMH. JlaHHAas HEO0OXOAMMOCTb OCBOEHHS OOBSCHSAETCS TE€M, YTO IIKOJBHUKHU JOJKHBI
o0yanaTh HE TOJBKO OIpE/IeJICHHBIM 3allacoM MpPEeABApPUTEIbHBIX €CTECTBEHHOHAYYHBIX 3HAHUI, HO M JIOCTATOYHO XOPOLIO Pa3BUTHIM a0CTPAaKTHBIM
MBIIIJICHUEM. Y4YalllUMUCA YK€ HAKOIUICHbl 3HAHMS 10 CMEXHBIM JUCUUIUIMHAM LUKJIA: Ouojoruu, (U3MKM, MaTeMaTuKH, reorpaduu,
c(OPMHPOBAIIMCH YMEHUS aHATH3UPOBATh, BECTH HAOJIOACHNUS, CPABHUBATH OOBEKTHI HAOIIOICHHUS.

B coorBercTBUM C yueOHBIM IJIAHOM HAa H3Y4YEHME XHMHUU B 8 Kjacce OTBOAMTCS 2 4Yaca B HeAENIo, 68 4acoB B Toj, HpU HOPMATHUBHOMN
MPOJOIKUTENFHOCTH yueOHoro roaa 34 ydeOHBIX HeAelb. B COOTBETCTBUU CO CIOKMBIIEHCS NPAKTHKOW OpraHu3allid OCHOBHOTO OOIIEero
oOpa3oBaHHs B 00pa30BaTENbHBIX YUPEKICHHUSIX OOIIEro oOpa3oBaHUs pealibHas MPOAOJDKUTEIBHOCTh Y4eOHOrO rojia MEHbIIE HOPMATUBHOW H
cocraBisieT 33 yueOHble Henenu. Takum oOpa3oM, Bpems, BblAeNsseMOoe paboyrMMK yueOHBIMU TJIaHAMHU HA U3YYE€HHE XMMHUU B 8 KIlacce Ha MPAKTUKE
paBHO 66 4vacaMm.

C y4eToM Hem30eKHBIX TMOTePh Y4eOHOTO BPEMEHH, BBI3BIBAEMBIX PA3JIMYHBIMH OOBEKTHBHBIMU MPHYMHAMH, & TAKKEe HEOOXOIMMOCTH BBIJICICHUS
JOTIOTHUTEIHPHOTO BPEMEHHU Ha M3YYEHHUE OTJENbHBIX BOMPOCOB Kypca XUMHHU IPOTPAMMON MPETyCMOTPEH OOJBIION 00BEM pe3epBHOTO BpeMeHH -6

qacoB.

®opMbl, METOABI M CPEICTBA 00y4eHH, TEXHOJIOTHH
B nanHOM Kilacce BeAYIIMMH METOAAMU O0YUYEHHUS MPEAMETY SIBISIIOTCS: OOBSICHUTENbHO-WIUTFOCTPATUBHBIN U PENPOAYKTUBHBIHN, XOTS UCIIOJIb3YETCS U
4aCTUYHO-NTOUCKOBBIA. Ha ypokax HCHOJB3YIOTCS 3JIE€MEHTHl CIEAYIOIIUX TEXHOJOTMH: JMYHOCTHO -OpPUEHTHUPOBAHHOE OOydeHue, oOydeHHe C
npuMeHeHneM onopHbIx cxeM, KT, npoekTHas n1esTeabHOCTb.

Hcnonb3ytorest cneayronie GopMbl 00ydeHHs: yueOHbIe 3aHATHSA, OKCKYPCHHM, HaOJIOJCHUS, OIMbITHI, SKCIIEPUMEHTHI, paboTa ¢ y4yeOHOU H
JIOTIOJTHUTEIBHON JIMTEepaTypoi, aHajau3, MOHMTOPHUHI, HcCCienoBaTelbckas pabora, mpeseHTanus. OmnpenereHHOE MECTO B OBJIAJCHUU JaHHBIM

KypPCOM OTBOAMTCS CAMOCTOSITENHHON paboTe: MOATOTOBKA TBOPUECKUX paboT, cOOOIIeHHH, pedepaToB.



DopMbI IPOMEKYTOYHOM M MTOTOBOM aTTECTALMU
[TpomMexyTodHas aTTecTamus MPOBOTUTCS B opMe:

- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOSTEBHBIX PadoT;

- IPAKTHYECKHUX;

- TBOPUYECKUX PaboT.

CornacHo ydeOHOMY IUIaHy, KaneHnapaoMy yaeoHomy rpaduxy MBOY «lllkona Ne 49y na 2023-2024 yaeOubIii Toa pabodas mporpamma Jist
8-ro Kiacca mpenycMarpuBaeT oOyueHrne XUuMuHM B 00bEMe 2 yaca B Hellelto, Bcero 66, B TOM YUCIlie Ha KOHTPOJIbHbIE paboThl- 4 yaca, MPaKkTHYECKHE
paboThI —7 YacoB.

XuMHus, KaK OJJHA U3 OCHOBOMOJATalomnuX 00JacTell eCTeCTBO3HAHUS, SIBIISIETCS HEOTHEMIIEMOI YacThi0 00pa30BaHMsl IKOJbHUKOB. KaxkibIii
YeJIOBEK KUBET B MHPE BEIIECTB, TIOITOMY OH JOJDKEH MMETh OCHOBBI ()yHAMEHTAIBHBIX 3HAHUN 0 XUMHUH (XMMHUYECKasi CHMBOJIMKA, XUMHYECKH €
MOHATHSI, (AKThl, OCHOBHBIE 3aKOHBI U TEOPHUH), MO3BOJIAIONINE BBHIPAOOTATh MPEICTABICHUS O COCTaBE BEIECTB, MX CTPOCHHH, MPEBPAIICHUSX,
MPAKTUYECKOM HCIOJIB30BAHUH, A TAaKXKe 00 OIMACHOCTH, KOTOPYIO OHH MOTYT MPEICTaBIATh. M3ydas XMMHUIO, ydamuecss y3HAIOT O MaTepHaIbHOM
€IMHCTBE BCEX BEILECTB OKPYKAIOIIETO0 MUpPa, 0OYCIOBIEHHOCTH CBOMCTB BEILIECTB MX COCTABOM M CTPOCHHUEM, ITO3HABAEMOCTH U MPECKa3yeMOCTH
XUMHAYECKHX sSBIICHUU. V3yueHre CBONCTB BEIIECTB U MX MPEBPAIICHHH CIIOCOOCTBYET Pa3BUTHIO JJOTMYECKOTO MBIIUICHHUS, a TpakTH4YecKas padoTa ¢
BellecTBaMH (J1a0OpaTOpHBIE OMBITHI) — TPYAOIIOOHIO, aKKypaTHOCTH U coOpaHHocTH. Ha mpumepe XxuMHM ydamiuecs MOJNYy4YaroT MPEICTaBICHUS O
METO/axX TO3HAHUS, XapaKTePHBIX IS €CTECTBEHHBIX HAYK (IKCIIEPUMEHTAIBHOM U TEOPETHIECKOM).

Copneprkanue mporpaMMbl HalIpaBJIeHO Ha OCBOEHHE yYalllMMUCS 3HAHWH, yMEHHMI U HABBIKOB Ha 0230BOM YpPOBHE.

esnn n3ydyenus xumuu B § Kiacce:

* OCBOEHHE BaKHEUIINX 3HAHUN 00 OCHOBHBIX MOHATUAX M 3aKOHAX XUMHUHU, XUMUYECKOW CHMBOJIHKE;

* OBJAJCHHE YMEHMSIMHU HAOIIOAaTh XMMHUYECKHE SIBICHUS, MPOBOAUTH XMMUYECKUN SKCIIEPUMEHT, MPOU3BOANUTH PACUETHl HA OCHOBE XMMHUYECKHX
(GopMyJ1 BELIECTB U YPAaBHEHUN XUMUUYECKUX PEAKLIU;

* pa3BUTHE TI03HABATEIILHBIX WHTEPECOB W HMHTEIUICKTYAIBHBIX CIOCOOHOCTEH B Tpolecce TPOBENSHHS XHMHUYECKOTO OKCIEpUMEHTa,
CaMOCTOSITETLHOTO TPUOOPETEHNUS 3HAHUH B COOTBETCTBHH C BOSHUKAIOIIUMH KHU3HEHHBIMHA TOTPEOHOCTSIMH,

* BOCHHTaHHWE OTHOIICHHUS K XUMHUH KaK K OTHOMY U3 (yHIAMEHTAILHBIX KOMITIOHEHTOB €CTECTBO3HAHUS U SJIEMEHTY O0IIEYeTIOBEYECKON KYIbTYPHI;

* TMPUMEHEHHUE MOJYYCHHBIX 3HAHUW M yMEHHWH i1 0e30IacHOro HMCMOJIb30BaHUS BEUIECTB M MaTepHaliOB B OBITY, CEIIbCKOM XO3sCTBE M Ha
IPOM3BOJICTBE, PELICHHs MPAKTHMYECKUX 3ajjad B TOBCEAHEBHOM JKM3HHU, MPEAYNPEKICHUS SBICHHM, HAHOCSAIIMX BpEa 3/I0POBBIO UEIOBEKA U
OKpY>Karollen cpere.

3agaun:



1.ChopmupoBath 3HaHHE OCHOBHBIX TTOHATHH M 3aKOHOB XUMUHU;
2. BocnuTbIBaTh 0011EUEIOBEUYECKYIO KYIBTYPY;
3. Yuutp HabI01aTh, MPUMEHSATH MOJyUYEHHbIC 3HAHUS HA MPAKTHKE.

Peanu3zanus BOCIUTATEJIbLHOI0 MOTEHIAAJIA HA YPOKaX XUMHHU ITPCATIOIaracT CJICAYIOIICC:

- YCTAHOBJICHHE JOBEPUTEIBHBIX OTHOLIEHUN MEKAY YUUTEIEM U €r0 YYeHUKaMH, CIIOCOOCTBYIOIIMX MTO3UTUBHOMY BOCIIPHUSITHIO yYaIIUMUCS
TpeOOBaHUH U TPOCKO yUUTEs, IPUBIICUEHUIO MX BHUMAHUS K 00CYK/1aeMO Ha ypoke WH(POpMAINK, aKTHBU3AIUN X TTO3HABATEIbHON
NEeATEIbHOCTH;

- MOOYXK/IeHUE IIIKOJILHUKOB COOJIIOAATh Ha YPOKE OOLICTIPUHSATHIE HOPMBI TIOBEJICHUS, TIPABUIIa OOIIEHUS CO CTapIIMMHU (YYUTEISIMHA) U CBEPCTHUKAMHU
(IIKOJIFHUKAMM ), TIPUHIIMITEI Y4€OHOM JUCIUIIIIMHBI U CAMOOPTaHU3AIIH;

- IPUBJICUECHUE BHUMAHUS IIKOJIHHUKOB K IICHHOCTHOMY acleKTy U3y4aeMbIX Ha YpOKax SIBICHUI, OpraHu3aius ux paboTsl ¢ MOTy4yaeMoil Ha ypoKe
COIINMAJIBHO - 3HAYUMOU I/IH(i)OpMaIII/Ief/'I — MHULUHUPOBAHUC CC O6CY)KIIGHI/I$I, BBICKAa3bIBAHUA YHAIIUMHCA CBOCTO MHCHHUA 110 €€ IOBOAY, BI)Ipa6OTKI/I
CBOEI'0 K HEll OTHOIIICHUS;

- MCI0JIb30BaHUE BOCIIUTATEIBHBIX BO3MOKHOCTEH COJACpIKaHuA y‘~I€6HOI‘0 npeaMeTa 4epe3 ACMOHCTpalUI0O ACTAM NPpUMEPOB OTBETCTBECHHOT'O,
I'paXXaaHCKOI'O ITOBCACHH:, ITPOABICHUA YeJIOBEKOIIO0US U I[O6pOC€pI[e‘lHOCTI/I, uepe3 HOI[60p COOTBECTCTBYHOIINX TCKCTOB JJII YTCHUA, 3a4a4 JJIsA
pCLICHUA, HpO6HCMHBIX CI/ITyaI_II/Iﬁ JJIA O6C}’)KI[CHI/IH B KJIaCCC,

- IPUMEHEHNE HAa YPOKE UHTEPAKTUBHBIX (POpM pabOThI yHaAIIUXCS: MHTEIUIEKTYaIbHBIX TP, CTUMYJIUPYIOLIUX [103HABATEIbHYI0 MOTHBALIUIO
IIKOJIbHUKOB; JUCKYCCHU, KOTOPBIE JAl0T yYaIllUMCsl BO3MOKHOCTb IPUOOPECTH OIBIT BEACHUS KOHCTPYKTUBHOI'O 1MAJIOra; IPYNIOBOM paboThl MU
paloThI B Iapax, KOTOPBIE y4aT MIKOJIbHUKOB KOMaHAHOM paboTe U B3aUMOJECHCTBUIO C IPYTUMH JI€ThMH;

- BKJIIOYEHHUE B YPOK UTPOBBIX MPOLIEYP, KOTOPbIE TOMOTAOT MOAAEPKaTh MOTUBALIMIO JETEH K MOJIYYSHHUIO 3HAaHUH, HAJIa)KUBAHUIO TTO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIICHHUH B KJIACCE, TOMOTAIOT YCTAHOBIICHUIO T00pOXKeIaTeIbHONW aTMOC(hephl BO BpeMs YpoKa; - opraHuzanus medcrsa
MOTHBHUPOBAHHBIX M 3PYTUPOBAHHBIX yUAIIUXCS HAJl UX HEYCIEBAIOIIMMHU OJHOKIACCHUKAMHU, TAIOUIETO MIKOJbHUKAM COIIMATbHO 3HAYUMBIMA OTIBIT
COTPYAHMYECTBA U B3aUMHOW MMOMOIIIY;

-BOCIIUTAHUC Y 06yqa}oumxc;{ GepemHoro OTHOIICHHUA K OKPY)KaIOH.Ieﬁ cpeac;

- MTHUIIUUPOBAHHUEC U ITIOAACPIKKA HCCJIeI0BATEIbCKOMN IEITENbHOCTH IIKOJIbHUKOB B paMKax peajin3aluu MU HHAWUBUAYAJIbHBIX U I'PYHIIOBBIX
HCCICA0BATCIIBCKUX ITPOCKTOB, YTO AACT IKOJIbHUKAM BO3MOKHOCTb npno6pecn/1 HAaBBIK CaMOCTOATCIIbHOI'O PCIICHUA TeOpCTH‘IeCKOﬁ HpO6J’I€MI:I,
HaBBIK TCHECPHUPOBAHUA U O(bOpMJ'ICHI/IH COOCTBEHHBIX Hﬂeﬁ, HAaBbIK YBAKUTCIBHOI'O OTHOIICHUS K Yy KUM HUICAM, O(I)OpM.HeHHBIM B pa60Tax APyrux
HCCHCHOB&TCHCﬁ, HaBBIK Hy6JII/I‘-IHOI‘ O BBICTYIUICHUSA TICPE ay,[[PITOpI/Ieﬁ, APTYMCHTUPOBAHUA U OTCTAUBAHUSA CBOEM TOUYKHU 3pCHUH.

®dopmupoBaHue pyHKLMOHANLHON FPaMOTHOCTU Y AeTen 8-9 knaccos

no npegmMmeTy XumMmus



LlenenonaraHue. [NporpaMmma Kypca cocTaBrieHa Ha OcHoBe TpeboBaHWI K COBpeMeHHbIM cTaHgaapTam obpasoBaHus Ansa 9 Knaccos
o6LwweobpasoBaTenbHbIX WKoM. OHa OpUeHTUPOBaHa Ha pa3BuUTUE PYHKLUMOHAMNbHON rPaMOTHOCTH yYaLLnXcsl, MPUMEHEHNE TEOPETUYECKNX U MPaKTUYECKUX
3HaAHWA U YMEHWI B ObITy.

3a BpemM4d o6yquM;| B LLKONE y4vaulnecd AOJKHbl OBlMTadeTb He TOJIbKO HaBblkaMU pelleHnd 3agady n TeopeTtn4eCKMMn 3HaHnAaMI no npeamery. YpoaeHb
3HaHUN YYEHUKOB AOJKEH NO3BOJINTL UM pellaTb pa3findyHble XXU3HEHHbIE 3a4a4 B pa3HbIX CUTYauuAaXx, NCNOJ1b3yA NPy 3TOM NpuknaaHble 3HaHu4,
coumanm3npysa nx nn4HOCTb.

PasBuTre yHKUMOHaNbHOW rPamMOTHOCTU NO3BONUT yYalLMMCS CTaBUTb nepes cobon Lenu n 3aaadn, MEHSITb UX B 3aBUCMMOCTU OT U3MEHEHUS
OKpYy>KatoLLero Mupa, NPMMEHATb XMMUYECKYI0 rPaMOTHOCTb B NGOV cepe KN3HEAEeSTENbHOCTY.

OTn 3HaHWS NpUroaAaTca Ha NPoOTAXXEeHUN BCEN XU3Hu. B COBPEMEHHDbIX YCNNOBUAX pa3BnUTUA TEXHoNornm HeobxogMmo YMEeHUue 4ntatb MHCTPYKLUUUN MO
COCTaBy 1 NUCNOJ1Ib30BaAHUIO YNCTALLKMX N MOKOLLNX CpencTB, NpUroTtosneHnn nniln, NnpuMeHeHNo NNeKapCTBEeHHbIX NnpenapaTtoB U TA.

YMeHuA 1 HaBbIKK yvawmxcs, opMmmpyembie 3NeKTUBHbIM KYPCOM:

1. YMeHue NpuMeHsTb 3HaHMSA NO XUMUK:

a) Ans onpefeneHns coctasa MOKLWMX CPeACTB, NPOAYKTOB MUTaHWSA, NekapCTBEHHbIX NpenapaToB
6) coxpaHeHUs TIMYHOro 300POBbSA M 6E30MaCHOCTU XU3HeOEeATENbHOCTH,;

B) onpeaeneHns SA0XUMUKaToB;

r) NnpuMeHeHns yaobpeHui;

A) onpefeneHve KoHLEeHTpaLuum pacTBOpOB;

e) nepexopn OT OAHOro cnocoba BbiPaXXeHWs KOHLEHTPaLMN pacTBOPOB K APYromy;

) MaccoBOW A0 KOMMNOHEHTOB CMeCH;

3) SHTanbNUM 1 SHTPOMUK BELLLECTB.

2. PaspabartbiBaTth M 3auLLaTb aBTOPCKUE NPOEKThI MO 3KOMOMMYECKON 1 NPUKNaAHON XMMUK

3. Bnagetb XMn4eckomn TEpMUHONOTNEN.

4. YMeHue nonb3oBaTtbcs rpadonkamm U CnpaBoYHMKaMy No XMMUK Ans Bbibopa KONMYECTBEHHbIX BENUYNH, HEOOXOAUMBIX AN peLleHns 3agau.

5. YMmeHue npoBOANTb Ka4eCTBEHHble peakunn B HeOpFaHVI‘-IeCKOVI XUMUKH, 3agavm Ha VI,EI,eHTVI(bI/IKaLI,VI}O BeLleCTB.

Bua dpyHKUMOHAMNBLHOM rpaMOTHOCTM, NoAnexallelt OCBOEHWUI0, - XMMUYecKasi r[paMOTHOCTb, NpeaMeT Xumusi, obecneymBaroLmii ee hopM1poBaHue.



B oGpasoBaTtenbHOM CTaHgapTe MO XMMUWM COOTHECHA CoAepXaHue ¢ TpebGoBaHMSMM y4eBHO NporpaMMbl, ONpPeaenuB, YTO yYalMecst AOMKHbI 3HATb U

yMETb.

CooTHecna Bug (*)yHKLI.I/IOHGJ'IbHOPI rPaAMOTHOCTU — XMMU4eckaa roraMoTHOCTb, CO ccbepaMM MUHUMaArnbHOro nons d)yHKLI,VIOHaJ'IbHOVI rPaAMOTHOCTMW.
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BbIYUCIIATb
Maccy BeLLEeCTB,
yMeTb
ncnonb3oBaTb
peakumm
coeauHeHus,
3amelleHus,
HenTpanusaumm

3HaTb 3aKOHbI
COXpaHeHns
Macchbl
BEeLlEecTB, O
KpyroBopore
XUM. 3JIEMEHTOB
B Npupoae,
yMEeTb
3anucbiBaTb
dopmynbl K.
HeopraHn4ecKkmx
coeNHEeHnNn, o
CKOPOCTU XUM.
peakuun, 3HaTb
0 cBOMCTBAaXx
BOAbl, BO34yXa,
yMeTb
pacno3HaBaTb
ranoreHbl,
MeTannbl,
Kncrnopog, K.
HeopraHn4ecKkmx
coeNHEHWN.

Bblgenatb rnaBHoe,
paboTaTb CO
CMpaBOYH.
nutepaTyp.

CpaBHeHue,
pednekcus, aHanms,
CUHTES3

lMnaHnpoBaHne

Pedonekcus

CtaBuTb BOMNpOCHI

0-3

YmeTb no
dopmyne
onpenensitb K.
HeopraHn4ecKmnx
coeNHEeHUN,

Bbloensatb rnasHoe,
paboTaTb C TEKCTOM

AHanun3, cuHTes,
Knaccudmkaumm
CpaBHEHUe

Pabota B
onpeneneHHoM
Temne,
B3aNMOKOHTPOIIb

Bectun 6ecepy,
OOBACHATL, CTaBUTb
BOMPOCHI




€ro CBOWNCTBA,
yuTaTtb
dopmynbl,
yMeTb nucaTtb
ee, naBaTb
XapaKkTepUCTUKY
€ro CBOMCTBaM,
nucaTb
ypaBHEHMS
peakumi

0-5 yMeTb YnTaTb PaboTaTtb c AHanus, o6o6LeHne | MNMnaHupoBaHue OcyuiecTernenne
anarpamMmbl, Y4EeOHUKOM, NPOrHo3npoBaHune paboTta B CaMOKOHTpOns
CXeMbl TEKCTOM, onpeaeneHHoMm
ypaBHeEHMS OOKYMEHTOM Temne
peakumin

3. [Inanupyemble pe3yJbTaThl
JINYHOCTHBIMH pe3y/IbTaTaMH U3y4eHUs IIpeaMeTa «XUMUs» B 8 Kiacce sBISIOTCS CIEeAYIONINe YMEHUS:
® OCO3HaBaTh €IMHCTBO M IEJIOCTHOCTh OKPY’KAIOIIEr0 MHUPA, BO3MOKHOCTH €r0 MO3HABa€MOCTH M OOBSICHUMOCTH Ha OCHOBE JIOCTHIKEHUH
HayKH;
® [IOCTETIEHHO BBICTPAWBaTh COOCTBEHHOE IEJIOCTHOE MHUPOBO33PEHHUE: OCO3HABATH MOTPEOHOCTh M TOTOBHOCTH K CaMOOOPa30BaHUIO, B TOM
YHCIIe U B paMKaX CaMOCTOSITENIbHOM JIEATEIIbHOCTH BHE LIKOJIBI;
® OLIEHMBATh KU3HEHHbIE CUTYAllMU C TOUKH 3pEHUs Oe30macHOro o0pasa KU3HHU U COXPaHEHUsI 3710POBbS;

® OILICHUBATh AKOJOTMYECKUMN pHUCK B3aMMOOTHOIIICHHH YEIIOBEKA U IIpUpoabI.
L4 (1)0pMI/IpOBaTI> OKOJIOTMYCCKOC MBIINUJIICHHUE: YMCHHUE OLICHUBATL CBOIO JACATCIBHOCTE U IMMOCTYIIKU APYIrUX J'IIOI[@I\/'I C TOYKHU 3pCHUA COXPAHCHUA
Oprmanmeﬁ CpCAbl - rapaHTa )KU3HU U 6J1ar0n0ny111/151 J'II-OI[GIZ Ha 3eMiie.

MeTtanpeaMeTHBIMM pe3yJIbTaTaMU U3y4eHUs Kypca «XUMHsI» ABIseTCs] POPMUPOBAHNE YHUBEPCAIbHBIX yueOHbIX neicTBuil (YVY /).

Pecynamusnvie YV/I.
® CaMOCTOSITEIILHO OOHAPYKUBATh U (POPMYIUPOBATH YIEOHYIO IPOOIEMY, ONPEIEIATh 11edb YUeOHOH e TeNbHOCTH;
® BBIJIBUTaTh BEPCUU PEIICHUs IPOOIeMbl, OCO3HABATh KOHEUHBIN PE3yNbTaT, BHIOUPATh U3 NMPEATI0KEHHBIX U UCKaTh CAMOCTOATENBHO CpEICTBA
JOCTUKEHUS 11EeIIH;
® COCTaBJIATh (MHAUBUIYaIbHO WM B TPYIIIE) IUIaH PEIICHUs TPOOIEMBbI;




e paboTast 1o IJIaHy, CBEPATh CBOU ACUCTBUS C LENBIO U, IPH HEOOXOAUMOCTH, UCIIPABIIATH OMIMOKU CaMOCTOSITEIbHO;
® B IUAJIOTE C YUUTEJIEM COBEPLICHCTBOBATh CAMOCTOSATEIIBHO BEIPAOOTaHHbBIE KPUTEPHH OLIEHKH.

Tloznasamenvruvie YYJ/I:

® AaHATM3UPOBATh, CPABHUBATD, KIACCU(PUIIMPOBATH M 00001aTh (HAaKThI U SIBICHUS. BBISBIATH IPUYMHBI U CIIEACTBUS MPOCTHIX SIBICHUH.

® OCYUIIECTBIIATH CPABHEHUE, KIIACCU(UKALINIO, CAMOCTOSTEILHO BBIOMpAasi OCHOBAHUS M KPUTEPHUH JUIS YKa3aHHBIX JIOTHYECKHUX OTEpaIuii;

® CTPOUTH JIOTUYECKOE PACCYKACHUE, BKIIIOUAIOIIEE YCTAHOBICHNUE IPUYUHHO-CIIECTBEHHBIX CBS3€Hl.

® CO3/1aBaTh CXEMaTHUECKUE MOJICIH C BBIJICICHHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

® COCTaBJIATh TE3UCHI, Pa3JINYHbIC BUBI IUIAHOB (IIPOCTHIX, CIOXKHBIX U T.I1.).

e MpeoOPa3oBBIBATH MHPOPMAIIUIO M3 OJHOTO BHJA B JPYroi (TalbiuIly B TEKCT U Tp.).

® YMETb ONPEIEATh BO3MOXHbBIE MCTOUHUKH HEOOXOAMMBIX CBEIEHUH, MPOU3BOAMTH MOMCK MH(POPMALMHU, aHAJIU3UPOBATh U OLICHUBATh €€
JOCTOBEPHOCTb.

Kommynuxamuenvie YVJI:

CamocToATeNbHO OPraHMU30BBIBATh YUE€OHOE B3aWMOJICHCTBHE B Tpymne (OnmpenensTh oOIMe LeiH, paclpeneisaTh PO, JTOTOBApUBATHCS APYT C
JIPYroM | T.1.).

IIpeaMeTHBIMH pe3yJIbTATAMU U3y4YEHUS NIPEAMETA SBISAIOTCS CICAYIOINE YMEHUS:
® OCO3HAHME POJIM BEILECTB!
- OIIPEACIIATH POJIb PA3JIMYHBIX BEILECTB B IPUPOJE U TEXHUKE;
- 00BSACHATDH POJIb BEIIECTB B UX KPYTOBOPOTE.
® PacCMOTPEHHME XUMHUYECKHUX MTPOLIECCOB:
- IPUBOJUTH IIPUMEPBI XUMUYECKUX IIPOLIECCOB B IIPUPOJIE;
- HaXOJIUTh YEPThl, CBUAETEILCTBYIONINE 00 OOIMIMX MPU3HAKAX XUMHUYECKHUX IIPOLECCOB U UX Pa3IHUHUsiX.
® ICII0JIb30BAHNE XUMHUUYECKUX 3HAHUH B OBITY:
— 00BSACHATH 3HAYCHHE BEILECTB B KU3HU U XO3AHUCTBE YelOoBeKa.
OOBSICHATH MHUP C TOUKU 3PEHUSI XUMUU:
— IIEPEYNCIIATh OTIIMYNUTEIbHBIE CBOMCTBA XMMUYECKUX BEILIECTB;
— pa3aM4aTh OCHOBHBIC XUMUUYECKHUE IIPOLECCHI;
- OIIPEAEIIATh OCHOBHBIE KJIACChl HEOPTAaHUYECKUX BEILECTB;
- IOHUMATh CMBICI XUMUYECKUX TEPMUHOB.
® OBJIQJICHUE OCHOBAMM METOJIOB ITIO3HAHHUS, XaPAKTEPHBIX JJI1 €CTECTBECHHBIX HAYK:
- XapaKTepu30BaTh METO/Ibl XUMUYECKOH HaykH (HaOIr0ieHue, CpaBHEHUE, IKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B MO3HAHUU NPUPOJIBI;
- IPOBOJUTH XUMUYECKHE ONBITHI U SKCIIEPUMEHTHI U OOBSCHATH UX PE3YJIbTATHI.
® yMEHHE OIICHUBATh IMOBEJCHHUE YEJIOBEKA C TOUKU 3PEHUSI XUMUYECKOM 0€30MacHOCTH 10 OTHOILIEHUIO K YEJIOBEKY U IIPUPO/IE:
- UCTOJIb30BATh 3HAHUS XMMHUU TPU COOIIOICHUH MPABUII UCTIOIBb30BaHUS OBITOBBIX XUMHUYECKUX IPENapaToB;
— pa3nauuaTh OMacHble U 0€30MaCHbIE BEILECTBA.



PaGouas mporpamma mocTpoeHa Ha OCHOBE KOHILIEHTPHUUYECKOTO MOJAXOJa. DTO JOCTHUTaeTcsl MyTeM BBIWICHEHMS TUIAKTUYECKON €TUHUIBI —
XUMHYECKOTO 3JIEMEHTA - U JaJdbHEHUIIEeM YCIOKHEHUH U PACIIUPEHUH €e: 371eCh TAKOBBIMU BBICTYHAIOT (POPMBI CYIIIECTBOBAHUS (CBOOOTHBIC aTOMBI,
MPOCTHIE U CJIOXKHBIE BEIIECTBA). B mporpamme y4duTBHIBAETCS peaau3amysi MEeXKIPEAMETHBIX CBs3e ¢ Kypcom (usuku (7 kimacc) u omomoruu (6-7
KJIaCChl), I7I€ AAeTCs 3HAKOMCTBO C CTPOGHHEM aTOMa, XUMHUECKOW OpraHu3aliei KIETKH U IporeccaMu 0OMeHa BEeUIeCTB.

OcHoBHO# (opMOIl Opranuzanuu y4eOHOro mporecca sBJISeTCs KIACCHO-ypouHas cuctema. B xadecTBe JOMONHUTENBHBIX (POPM OpraHu3aluu
00pa30BaTEeNBLHOTO TPOIECCa HCIONB3YETCsS CHCTEMa KOHCYIbTAIIMOHHOW TIOJICPKKH, WHAMBHIYAIBHBIX 3aHITHHA, CaMOCTOSTENIbHAs pabora
yUaIUXcs ¢ UCIOJIB30BaHUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUH.

[Ipeobnanatomeld GopMoil  KOHTpOJIS BBICTYMAIOT MHCHMEHHBIH  (CAMOCTOSITENIBHBIE M KOHTPOJbHBIE PAa0OThI) M YCTHBIA OMpPOC
(cobecenoBanue).
B aBTOpCKYI0 pOorpaMMy BHECEHBI CIIEIYIOIINE U3MEHEHUS:
1.YBe/jIM4€eHO YKCIIO YacOB HA U3YUYEHUE TEM:
- «BBeneHue» 6 yacoB BMECTO 4 4acOB 3a CUET BKIIFOUCHHUS MPAKTUIECKUX padoT Nel u No2.
- Tema 3 «CoenMHEHUS XMMUYECKUX JIEMEHTOB» 110 14 yacoB BMecTO 12 4acoB 3a cUeT BKIHOUYCHUS MpaKTUUeCKuX padboT Ne3 u NeS.
- Tema Ne4 «3MeHeHus1, IpouCcXoasiye ¢ BemectBaMu» 11 gacoB BMecTo 10 9acoB 3a cUeT BKIFOUCHUS MPAKTUYECKON paboThr Ned,
- Tema Ne6 «PactBopenue. PactBopsl. CBOICTBa pacTBOPOB AMEKTPOIUTOBY» 21 yac BMecTo 18 yacoB 3a cueT BKIIOUEHUS IPAKTHUECKUX paboT Ne§, 9.
[TpakTuyeckas pabora Ne6,7 HCKIIIOYEHBI, T.K. ONBITHI U3 3TUX pabOT MOBTOPSIOTCS B MPAKTHIECKOH pabote Ne8.
Takum o0pa3zom, mpakTuueckue paboThl, COCTABIAIOIINE TEMY 5 U TeMy 7, paclpeaeneHbl M0 JPYrUM TeMaM Kypca B COOTBETCTBHU C M3y4aeMbIM
MaTepuaaoM (HyMmeparus mpaktudeckux padbot no yuedbnunky O.C. 'abpuensua 2013r. u3nanus)
2.YBeJMY€eHO YHCIIO YacOB Ha u3ydeHue BBenenus A u3ydeHus nHCTpyKTaxa o Th nmpaBui noBeneHus U paboThl B KAOMHETE XUMUU. Y MEHBbIIEHO
YHCIIO YacOB Ha M3YYCHHE TEMBI | «ATOMBI XHMHUYECKUX 3JIEeMEHTOB» ¢ 10 wacoB 10 6 yacoB, T.K. MOHATHE 00 M30TOIMAX pacCMaTPHUBACTCS HA YPOKE
«OCHOBHBIE CBEJCHHS O CTPOCHHUU aTOMOBY». YBeJIMYEHO YKCIO 4acoB Ha u3ydeHHe TeMbl Ne3«CoenMHEHUS XMMHUYECKHX DJIEMEHTOB» B CBSI3U C
TPYIAHOCTSIMU B PEIICHHH 3aJlad HAa HAXOXXJEHWE MAacCOBOW JOJIM BEIICCTBA. YBEJIHYEHO YHCIO 4YacoB Ha u3yueHue Tembl Ned «lI3MmeHeHwus,
MPOUCXOASAIINE C BEIIECTBAMU», T.K. BKIKOYEHA T€Ma O MOHSTHH CKOPOCTH XMMHYECKOM peaklUMyd M BO3ZHUKAIOT 3aTPYAHEHUs MPU pacyeTax Mo
YpaBHEHUSAM XUMHUYECKUX peakinil. YBeJM4eH0 YKCiio 4acoB Ha u3yueHune tembl NoS« PactBopenne u pactBopel. OBPy», T. K.mpoBOaUTCS To/10Bas
K.p. 32 Kypc 8 Kjacca U BOZHUKAaeT He0OXOJUMOCTh CUCTEMHOT'0 0000IIIEHUS BCEr0 Y4eOHOTO MaTepuaia U3y4eHHOTo 3a TOJI.
3.3 aBTOpCKOI MPOrpaMMbl HCKIIFOUEHA YacTh y4eOHOr0 MaTepuaja, KOTOPBIH OTCYTCTBYET B O0S3aTEIIPHOM MHUHHMYME COJIEPIKaHUS OCHOBHBIX
00pa30BaTeNbHBIX MPOTPaMM JUIsi OCHOBHOM IIKOJBI, TaKXKE HCKIIOYEHBI HEKOTOPBIC NEMOHCTPAIIMOHHBIE OMBITHI M JabopaTopHbIEe pabOTHI M3-3a
HEJIOCTaTKa BPEMEHHU Ha WX BBIMOJHEHUE TIPH 2 YacaX B HENEJIO, TAaK KaK aBTOPCKas MporpaMmMa mpeaycMaTpuBaeT 2/3 yaca B HEJIETIO.
KonkpeTHsie TpeboBaHMsI K YPOBHIO MMOATOTOBKH BBITYCKHUKOB ONPEAENeHBI I KaKI0T0 YPOKa U BKIIOYEHBI B IOYPOYHOE TUIAaHUPOBAHHUE.
B nmoypounom mianupoBanuu B rpade «M3ydaembie BONpPOCHD KYpCHBOM BBIICNIEH MaTepuail, KOTOPBIM MOJJICKUT U3YUYCHUIO, HO HE BKJIIOYACTCS B
TpeboBaHus K YPOBHIO MOATOTOBKH BBITYCKHUKOB.

4.COAEPKAHUE U3YYAEMOI'O KYPCA

Tema 1. BBenenne B xumuio (6 )
XuMHs — HayKa O BEIIECTBAX, MX CBOMCTBAX U MPEBPAILCHUSX.



[ToHsATHE 0 XUMHUYECKOM JIEMEHTE U (POPMax €ro CyIlecTBOBaHMS: CBOOOIHBIX aTOMAX, IPOCTHIX U CIOXKHBIX BEIIECTBA

[TpeBpamenus BeniectB. OTINUNE XUMHUUECKUX PEAKIUN OT PU3NUECKUX SBJICHUN. POb XMMUU B )KU3HU YEJIOBEKA.

Kpartkue cBeneHust U3 UCTOPUU BOSHUKHOBEHHS U pa3BuTus XxuMuu. [lepuoxa anxummuu. Ilonstre o gumocodpckom kamue. Xumust B XVI B.
Pa3zButne xumun Ha Pycu. Ponb 0TeueCTBEHHBIX YUEHBIX B CTAHOBJICHHHM XMMHUYECKOW Hayku - paboTsl M. B. JlomonocoBa, A. M. Byrtneposa, /1. 1.
Menpeneesa.

XuMHUECKas CUMBOJIMKA. 3HAKM XMMHYECKMX OJJIEMEHTOB U IIPOMCXOXKAEHUWE UX Ha3BaHuM. Xumudeckue Qopmynsl. HHAekcsl u
Ko3ppuuneHTsl. OTHOCUTENBHBIE aTOMHAsL U MOJIEKYJISIpHast Macchl. PacueT MaccoBOM 101 XMMHUYECKOT0 3JIEMEHTa 0 (opMyIie BElleCTBa.

[lepuoanueckas cucreMa xumuueckux siaemeHToB Jl. 1. MenneneeBa, ee cTpykTypa: Maiible U OOJbIINE MEPUObI, TPYIIbl U MOATPYIIIBI
(rmaBHas u mobouHas). [lepuoanueckas cucTemMa Kak CIpaBOYHOE TTOCOOUE IS TTOJTYYEHUS CBEACHU O XUMUYIECKUX IIEMEHTaX.

Pacuérnbie 3apaun. 1. HaxoxaeHue OTHOCHTEIBHOM MOJICKYJSPHOM MacChl BEIIECTBA IO €ro XMMuueckou dopmyse. 2. Beruucienue
MacCOBOM JI0JIM XMMHUYECKOT0 3JIEMEHTA B BELIECTBE 10 €ro (hopmyie.

IpakTnyeckas padora Ne 1
[IpaBuia TexHUKH 6€30MaCHOCTH IpU paboTe B XMMHUYECKOM KabuHete. JlaboparopHoe 000py0BaHNEe M 0OpaIleHHE ¢ HAM.

IIpakTuyeckass padora Ne 2
Habumotenue 3a ropsimeii CBe4oi.

IIpeaMeTHBIE pPe3VIbTATHI 00VUEHHS

Y4amuiicst 1OJKEH ymems.
® 1CIIOJIB30BaTh IIPU XAPAKTEPUCTUKE BEILECTB INOHATHSA: «QTOM», «MOJIEKYJIa», «XMMHUYECKUH JIEMEHT», «XUMHUYECKHUH 3HAK, WIA CHMBOJD,

«BEIIECTBO», «IIPOCTOE BEILIECTBO», «CIOKHOE BEIECTBO», «CBOWCTBA BEIIECTBY», (XUMUYECKHE SIBJICHUS, «(DU3HUYECKHE SBICHUS,

«KOd(PPULNEHTHI», «MHICKCH», «OTHOCUTENIbHAs aTOMHAas Maccay, «OTHOCUTEIbHAs MOJIEKYIIIpHAs Maccay, «MaccoBas J0JIs SJIEMEHTay;

3HATh: IPEIMETHI U3YYEHHSI €CTECTBEHHOHAYUHBIX JUCLUIUINH, B TOM YHCIE XUMUN; XMMUUYECKAE CUMBOJIbI, UX Ha3BaHUS U IPOU3HOLICHHUE;

KJ1accu(UIIMPOBATh BEIIECTBA [10 COCTaBY HA MPOCTHIE U CIIOKHBIE;

pa3nauyath: TeNa U BEIIECTBA; XUMUUECKUN AIEMEHT U MPOCTOE BEIIECTBO;

OINHCHIBaTh: (POPMBI CYIIECTBOBAHUS XHMHUYECKUX AJIEMEHTOB (CBOOOJHBIE aTOMBI, NMPOCTHIE BEIIECTBA, CIOXHBIE BEIIECTBA); TAOIMUYHYIO

¢dopmy Ilepruonnyeckoil cucTeMbl XMMHUYECKMX 3JIEMEHTOB; MOJIOXKeHue siaemeHta B Tabnuue JI. M. MenaeneeBa, MCHOIb3ys MOHSATHS

«IEPUOY», «TPYIIay, «TJIaBHas MOArPYIIay, «1000YHas MOATPYIIaY; CBONCTBA BEIIECTB (TBEP/BIX, )KUJIKUX, Ta3000pa3HbIX);

® OOBACHATH CYIIHOCTh XUMHYECKHMX SBJIEHUH (C TOYKM 3pEHUS AaTOMHO-MOJIEKYJISIPHOTO Y4Y€HHUs) UM UX NPUHIUIHAIBHOE OTIMYHE OT
(bU3NYECKUX SIBICHUIA;

® XapaKTEepHU30BaTh: OCHOBHBIE METO/bl U3YUYECHHUsI €CTECTBEHHbIX AUCHUIUIMH (HAOJII0eHNE, SKCIIEPUMEHT, MOJIETUPOBAHHUE); BEIIECTBO MO €ro
XUMHUYECKON (QopMyse COrjlacHO IUIaHy: KaueCTBEHHBIM cocTaB, THUN BemlecTBa (IPOCTOE WM CIO0XHOE), KOJIMYECTBEHHBIM COCTaB,
OTHOCHUTEJIbHAS MOJIEKYJISIpHAsk Macca, COOTHOLIEHHE MAacC 3JIEMEHTOB B BEIECTBE, MACCOBBIEC JIOJU AJIEMEHTOB B BEIIECTBE (VI CIOMKHBIX
BELIECTB); POJIb XUMUH (TIOJIOKUTENIBHYIO M OTPULIATEIbHYIO) B KU3HU YEJIOBEKa, apIryMEHTHPOBATh CBOE OTHOLIEHHE K 3TOH Mpolieme;

® BBIYUCIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO MacCy BEIIECTBAa U MAaCCOBYIO JIOJI0 XMMHUECKOTO 3JIEMEHTA B COEIMHEHUSX;

® MPOBOJAUTH HAOJIOEHUS CBOMCTB BELIECTB U ABJICHUH, IPOUCXOASIIUX C BEIIECTBAMY;



e co0rOaTh MpaBUIIa TEXHUKU 0€30IMaCHOCTH MPH MPOBEIACHUN HAOIIOIEHUH 1 J1aOOPAaTOPHBIX OIBITOB.
MeTanpeaMeTHbIe pe3yJIbTaThl 00y4eHHs

VYyamuiicst JOJKEH ymems:
® ONpEeNeNsTh MPOOIEMBI, T. €. YCTAaHABIUBATH HECOOTBETCTBUE MEXKTY JKEITAEMBIM U JICHCTBUTEIBHBIM;
® COCTaBJIATDH CIOXHBIN IJIaH TEKCTA;
e BIAJETh TAKUM BHJIOM H3JI0KEHUSI TEKCTa, KaK IOBECTBOBAHHE;
® 110/ PyKOBOJACTBOM YUUTEJs IPOBOJUTH HETIOCPEICTBEHHOE HAOIIOICHNUE;
® 110/ PYKOBOJACTBOM YUUTENsI 0OPMIISITH OTYET, BKIIFOUAIOLIUI ONUMcaHue HaOII0IeHUs, €ro Pe3yIbTaTOB, BEIBOJIOB;
® CIIOJI30BAaTh TaKOM BHJI MBICICHHOTO (MIEaIbHOI0) MOJAEIUPOBAHUSA, KaK 3HAKOBOE MOJEIMPOBAaHME (HA IPHUMEpPE 3HAKOB XHUMHUYECKUX
JJIEMEHTOB, XUMUYIECKUX (HOPMYII);
® HCIIOJIB30BATh TaKOW BHJ] MAaTEPHAILHOTO (IIPEIMETHOT0) MOJCIHPOBAHUS, KaK (PU3NICCKOE MOJCIHpPOBaHUE (Ha MPUMEpPE MOICIUPOBAHHUS
aTOMOB M MOJIEKYN);
MOJIy4aTh XUMHUYECKYIO MHPOPMAITUIO U3 PA3IMYHBIX HCTOYHHUKOB;
OTIpENIeNIATh OOBEKT U aCIIeKT aHaJM3a U CHHTE3a;
OTIPEIEIIATH KOMIIOHEHTHI 00BEKTa B COOTBETCTBUU C ACIIEKTOM aHAJIM3a U CHHTE3a;
OCYIIECTBIISTh KAYECTBCHHOE M KOJIMYSCTBEHHOE OITMCAaHUE KOMIIOHEHTOB O0BEKTa;
OTIPECIIATH OTHOIICHUSI 00BEKTa C IPYTUMH 00bEKTaAMH,
OTIPECIIATH CYNICCTBCHHBIC TIPU3HAKU O0BEKTA.

Tema 2. ATOMBI XUMHYECKHUX 3JieMeHTOB (9 u)

ATOMBI Kak ¢opMa CyIIECTBOBAHUS XMMHUYECKHUX 3J€MEHTOB. OCHOBHBIC CBEJIEHHS O CTPOCHHUM aTOMOB. JlOKa3aTenbCcTBa CIIOKHOCTH
ctpoenust aroMoB. OnbIThl Pe3epdopaa. [lnanerapuas Moaenb CTpoeHus: aToma.

CocTtaB aTrOMHBIX sJep: HPOTOHBI M HEUTpOHBI. OTHOCUTENBHAs aroMHas Macca. B3auMOCBSA3b NOHATHH <«TIPOTOH», «HEHUTPOHY,
«OTHOCUTENbHASI aTOMHAsi Maccay.

M3MeHeHue 4ncia NpoTOHOB B sipe aToMa - 00pa30BaHME HOBBIX XUMUYECKUX 3JIEMEHTOB.

W3MmeHeHne 4uciaa HEUTPOHOB B siipe aroma - oOpa3zoBaHHE M30TONOB. COBPEMEHHOE OIpENEICHHE MOHATHS «XUMHUYECKUN DJIEMEHT.
M30ToMnb!I Kak pa3HOBUAHOCTH aTOMOB OJHOT'O XMMHUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpoeHHEe 3JEKTPOHHBIX 000JI0UeK aTOMOB XHMMHYeckux aneMeHToB Nel-20 mepuommueckoit cucremsl JI. M. Menneneesa.
[ToHsATHE O 3aBEPIICHHOM U HE3aBEPIIEHHOM JIEKTPOHHOM CJI0€ (SHEPreTUYECKOM YPOBHE).

[lepuonuueckas cucrema xumuueckux snemeHToB J[. M. MeHneneeBa um cTpoeHHE aTOMOB: (PM3UYECKUH CMBICI MOPSIKOBOTO HOMEpa
AJIEMEHTa, HOMepa IPyMIibl, HOMepa Mepruoa.

M3MeHeHHe 4yHcia SJIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YpPOBHE aToMa XHMMHYECKOTO 3JIeMEeHTa - 00pa3oBaHUE MOJOXKHUTEIbHBIX U
OTpHUIaTEeNbHBIX HOHOB. MOHBI, 00pa30BaHHbIE aTOMaMH METAJUIOB U HeMeTaJlJIoB. [IpHunHbI H3MEHEHHS] METAJUIMYECKUX U HEMETaNINYECKUX CBOMCTB
B [IEpHOJAX U TPpyIIax.



O6pa3oBanue 6uHapHBIX coenuHeHni. [lonaTre 06 noHHOM CBs3U. CXeMbI 00pa30BaHUS HOHHOU CBSI3H.
B3aHMO,Z[eI>'ICTBPIe ATOMOB XHUMHYCCKUX 3BJICMCHTOB-HCMCTAJUIOB MCKAY CO60ﬁ - 06pa3OBaHI/I€ ABYXAaTOMHBIX MOJICKYJI MPOCTLIX BCIICCTB.

KoBanenTHas HETIOJIApHasA XUMHUYCECKas CBA3b.

DJEKTPOHHBIE U CTPYKTYpPHBIEC (POPMYIIHI.
B3auMoneiicTBue aTOMOB XUMMUYECKUX 3JIEMEHTOB-HEMETAJUIOB MEXIy co0oi - oOpa3oBaHMe OMHApHBIX COEAMHEHUI HEMEeTalIoB.

DNeKTpOOTpULIATEIbHOCTh. [[OHSITHE O KOBAJIGHTHOM MOJIIPHO CBSI3H.

BSaHMOHCﬁCTBHe ATOMOB XHUMHYECKUX JJICMEHTOB-METAIJIOB MCKIY coboii - O6paSOBaHI/Ie MCTAJUIMYCCKUX KpPHUCTAJIJIOB. Ilonsatue o

METAJUINYECKOU CBA3H.

JemoncTpauuu. Mojieqn aTOMOB XUMHUYECKHUX 3JIEMEHTOB. [lepuoauyeckas cucrema xumuueckux anemeHToB . Y. Menneneena.

IIpeaMeTHBbIE PE3YVILTATHI 00YVUEHHS

VYyamuiicst JOJKEH ymems:

HCMOJIb30BAaTh MPH XAPAKTEPUCTUKE ATOMOB MOHSATHUS: «IPOTOH», «HEUTPOH», <BJIEKTPOH», «XUMUYECKUU BJIEMEHT», «MaCCOBOE YHCIO,
«HU30TOI», <BJEKTPOHHBIM CIION», «IHEPreTUYECKUM YPOBEHBY», «3IJIEMEHThI-METAIIIbDY, <OJEMEHThI-HEMETAIUIb); IMPU XapPaKTEPUCTUKE
BEILIECTB MOHATHUSL «AOHHAA CBS3bY», KHOHbBD, «KOBAJICHTHASI HETOJSPHAS CBA3b), «KOBAJICHTHAS MOJISIPHAS CBA3bY, «3JEKTPOOTPULATEIbHOCTDY,
«BAJICHTHOCTBY, «METAIIJINYECKAs CBSI3bY;

OMUCHIBaTh COCTAB U CTPOEHUE aTOMOB 3JIEMEHTOB C MOPSAKOBbIMU HoMepaMu 1—20 B [lepunonnueckoi cucteMe XUMMHUYECKUX 3JIE€MEHTOB /1.
N. Menneneena;

COCTaBJISITh CXEMbI PacTpe/IeNICHHUs AIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM B 3JIEKTPOHHON 000JI0UYKE aTOMOB; CXEMbI 00pa30BaHUs Pa3HBIX THIIOB
XUMHUYECKOH CBSA3U (MOHHOM, KOBAJICHTHOM, METAJIITUYECKON );

OOBSICHAThL 3aKOHOMEPHOCTH HW3MCHCHHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB (3apsIOB SIEpP aTrOMOB, 4YHCIA 3JIEKTPOHOB Ha BHEIIHEM
3JIEKTPOHHOM CJIOE, YUCIIO 3alIOJIHAEMbIX JIEKTPOHHBIX CJIIOEB, PAJUYC aTOMa, 3JIEKTPOOTPULIATEIbHOCTh, METAJUIMYECKUE U HEMETAIUINYECKUE
CBOMCTBA) B mepuojax M rpynmax (riaBHbIX noarpynnax) [lepuomudeckoit cuctembsl xumuueckux snemeHToB J[. M. MenpaeneeBa ¢ TOUKH
3pEHUS TEOPUU CTPOECHUS aATOMA,

CpaBHMBATh CBOMCTBA aTOMOB XMMHMYECKHUX JJIEMEHTOB, HaXOAAIIMXCSA B OJHOM IEPUOJAE WIM TiaBHOM noarpynme [leprnoandeckon cUCTEMBI
xumMudeckux seMeHToB J[. 1. MenneneeBa (3apsiioB siep aTOMOB, YKCIa JIEKTPOHOB HAa BHEITHEM 3JIEKTPOHHOM CJIO€, YHCIIO 3aIOJIHIEMBIX
ANEKTPOHHBIX CIIOEB, PAJIUYC aTOMa, SIEKTPOOTPHUIIATEILHOCTh, METAITUYECKIE U HEMETAITTHYECKIE CBOMCTBA);

JIaBaTh XapaKTEPUCTUKY XUMUUYECKUX JJIEMEHTOB I10 UX MOJIOKEHUIO B [lepuoandeckon cucreme xumMuueckux sneMeHToB [[. . Menneneesa
(XuMHUYecKul 3HaK, MOPSAKOBBIN HOMEp, IEPHUO/I, TPYIITA, MOATPYIINa, OTHOCUTEIbHAs aTOMHAsI Macca, CTPOCHHE aToMa — 3apsijl sSApa, YUCIIo
MIPOTOHOB U HEUTPOHOB B sApe, 0OIIIee YUCIIO STEKTPOHOB, PACHIPEICTICHHUE HIEKTPOHOB 0 SJIEKTPOHHBIM CIIOSIM);

OTIPEAETISATH TUI XUMHUYECKON CBSI3H 10 OpMYJIe BEIIECTBA;

MPUBOJIUTH IPUMEPHI BELIECTB C Pa3HBIMU THUIIAMUA XUMHUYECKOU CBS3H;

XapaKTepu30BaTh MEXaHU3MBI 00pa30BaHUS KOBAJICHTHON CBsI3M (0OMEHHBII), HOHHOU CBSI3U, METAJUIMYECKOU CBSI3M;

YCTaHABJIMBATh TPUUUHHO-CIIEACTBEHHBIE CBA3U: COCTAB BEIIECTBA — THUIl XUMUYECKOM CBS3H;

COCTaBJISITH ()OPMYITBI OWHAPHBIX COSAMHEHHI TI0 BAJICHTHOCTH;

HaxOJIUTh BAJICHTHOCTH JIEMEHTOB 10 (hopMyJie OWHAPHOTO COCTUHEHHUSI.



MeTanpeamMeTrHbie pe3yJibTaThl 00y4eHUs

VYyamuiicst JOJIKEH ymems:
e (opmynHpoBaThH TUIIOTE3Y MO PEIICHUIO TPOOIEM;
® COCTAaBJIATH IUIaH BBIOJHEHUS y4eOHOH 3a7auu, peuieHus npo0iieM TBOPUECKOr0 U OMCKOBOIO XapaKTepa, BHIIOJHEHHUS MPOEKTa COBMECTHO C
YUUTETEM;
®  COCTaBIIAATh TE3UCHI TEKCTA;
e BIAJETh TAKUM BHJIOM H3JIOKEHHS TEKCTa, KaK OMUCAHMUE,
® CIIOJI30BAaTh TAaKOW BHUJ MBICICHHOTO (MAEaTbHOT0) MOJCIUPOBAHMS, KaK 3HAKOBOE MOJEIMpPOBaHUE (HA MpPUMEpE COCTaBICHHUS CXEM
o0pa30oBaHMs XUMUYECKOU CBS3H);
® ICIIOJIB30BATh TAaKOH BUJ MaTEPHATLHOTO (IIPEIMETHOT0) MOICTUPOBAHUS, KaK aHAJOTOBOE MOJICIIMPOBAHNCE;
WCIOJIb30BaTh TAKOW BUJI MAaTEPUATBHOTO (IIPEIMETHOTO) MOJICTHPOBAHUS, KaK (PU3MUECKOe MOJICTUpOBaHue (Ha IpUMepe MOJCIIECH CTPOSHUS
aTOMOB);
OTpeAeNsATh OOBEKTHI CPABHEHHS U aCTIEKT CPABHEHUSI OOBbEKTOB;
BBITIOJTHSATH HETIOTHOE OTHOJIMHEIHOE CPAaBHECHHUE;

BBIITOJIHATDH HCIIOJIHOC KOMIIJICKCHOC CPAaBHCHUE,
BBITIOJIHATB ITIOJIHOC OHHOHHHCﬁHOG CpaBHCHHUE.

Tema 3. IlpocTtbie BemecTBa (4u)

[TonoxxeHne MeETamioB MU HEMETAJUIOB B NEPUOAMYECKOW cuUcTeMe XUMHYeckux 3iemeHToB . M. MenneneeBa. BakHelmume mnpocTbie
BEIIIECTBA - METAIIJIBL: KeJIe30, AIFOMUHMNA, KaJbIMi, MarHUM, HATpUi, Kanuii. O0mue Gusnueckrue CBOMCTBA METAJIIOB.

Baxkneiimue mnpocTele BellecTBa - HEMETaulbl, 0Opa30BaHHBIE aTOMaMU KHCJIOpPOJa, BOJOpOJA, a3oTa, cepbl, ¢ocdopa, yriepoaa.
CrocoOHOCTh aTOMOB XHUMHUYECKHX JJIEMEHTOB K OOpPa30BaHHMIO HECKOJBKHUX TMPOCTBIX BEIIECTB - AIOTPONHs. AJUIOTPONHBIE MOAU(DHUKAIIH
KHcioposa, pocdopa u oyoBa. Meraminyeckue U HEMETAINIMYECKHE CBOMCTBA MPOCTHIX BelecTB. OTHOCUTENBHOCTh JIEJIEHMSI POCThIX BELIECTB Ha
MeETaJuIbl U HEMETALIIBI.

[Tocrosinnas ABoraapo. KomnuectBo BemectBa. Moabs. MonspHas macca. MosnsipHblif 00beM razoo0pasHbIxX BellecTB. KpaTHble eqUHUIIBI
KOJIMYECTBA BEUIECTBA — MUJUIMMOJb U KUJIOMOJIb, MUJUTUMOJISIPHAS M KUJIOMOJISIPHAsT MacChl BEIIECTBA, MUJLTUMOIISIPHBIA U KUJIOMOJISPHBIA 00bEMBI
ra3000pa3HbBIX BEIIECTB.

PacdeTs! ¢ ncmonb30BaHNEM MOHITHIA «KOTUYECTBO BEIIECTBA», «MOJIIPHAS Maccay, «MOJISPHBIA 00bEeM Ta30By, KIIOCTOSHHAS ABOTAIPO».

Pacuernble 3agaun. 1. Bpluncienue MOJSpHON Macchl BEIIECTB MO XUMHUYECKUM (opmynam. 2. PacyeTsl ¢ HCNONb30BaHMEM MOHATUMN
«KOJTMYECTBO BEIIECTBAY, «MOJISIPHASI Maccay, «MOIISPHBIA 00BEM Ta30By, «IIOCTOSTHHAS ABOTaAPO».

JemoncTpanun. Hekotopble MeTaibl U HEMETaIbl KOJIMYECTBOM BellecTBa | Mosb. Moienb MOISIpHOTO 00beMa ra3000pa3HbIX BEIIECTB.
IIpeaMeTHBIE Pe3YJbTATHI 00YUCHUS
VYyamuiicst JOJKEH ymems:

® JCIOJIb30BaTh IIPM XAPAaKTEPHUCTUKE BEIIECTB MOHATHS: «METAJLIB», «IACTUYHOCTBY, «TEIUIONPOBOIHOCTEY, <«AJIEKTPOIPOBOJHOCTHY,
«HEMETAJTbI», «aJIOTPOIUS», «aJUIOTPOITHBIC BUTOU3MEHEHUS, UITH MOIU(DUKALIAN Y,




OIIMChIBATH IIOJIOKCHUE JJIEMCHTOB-MCTAJJIOB U JJIEMCHTOB-HEMECTAJIJIOB B HepI/IOI[I/ILIeCKOI\/'I CUCTEMC XHUMHUUCCKUX DJJICMCHTOB I[ n.
MeHnpeneena;

KJ1accu(UIUpPOBaTh MPOCTHIE BENIECTBA HA METAJLIBI M HEMETAJLIBI, DIIEMCHTHI,

OIPCACIIATh MPUHAMJICIKHOCTD HCOPIraHNMYCCKUX BCIICCTB K OAHOMY M3 U3YUCHHBIX KJIACCOB — MCTAJUJIBI 1 HCMETAJIJIbI;

AOKa3bIBATh OTHOCHUTCIBHOCTD ACJIICHHA ITPOCTHIX BCIICCTB HA MCTAJJIbI U HEMCTAJIJIBI,

XapaKTepu30BaTh 00IIKe (PU3HMIECKHE CBOMCTBA METAIIIIOB;

YCTaHABJIMBATL TPHUYNHHO-CJICACTBCHHLIC CBA3HM MCXKIAY CTPOCHUCM aTroMa H XHMHYECKON CBSI3bIO B MMPOCTBIX BCIICCTBAX — MCTAJVIaX U
HEMeTaliax;

OO0BSICHATH MHOTOOOpa3He MPOCTHIX BEIIECTB TAKUM (PAKTOPOM, KaK aJUIOTPOIIHS;

OIMCHIBATh CBOMCTBA BEHIECTB (HA IPUMEpPaxX MPOCTHIX BEIIECTB — METAJLIOB U HEMETAIIJIOB);

COOJIFOIaTh MTPaBHJIa TEXHUKKA OC30MTACHOCTH MTPU POBEICHUH HAOIIOICHUI 1 Ta0OPATOPHBIX OIBITOR;

MCIIOJIb30BaTh MPH PCUICHUH PACUYETHBIX 33]ay TMOHATHS: «KOJIMYECTBO BEINECTBA», «MOJIb», IIOCTOSHHAS ABOTapO», «MOJISIpHAs Maccay,
«MOJISIPHBIN 00BEM Ta30B», KHOPMAJIbHBIC YCIOBUS;

MIPOBOJIUTh PACUEThl C UCIOJIB30BAHUEM IOHITUN: «KOJMYECTBO BEILIECTBA», «MOJIIPHAS Macca», «MOJSIPHBIA 00BbEM Ta30B», «IIOCTOSHHAs
ABorazpo».

MeTaHpe}]MeTHbIe pe3yJbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:

COCTAaBJIATh KOHCIIEKT TEKCTa,

CaMOCTOSATENILHO UCIOJIb30BaTh HETTOCPEICTBEHHOE HAOII0ICHNUE;

CaMOCTOATENIHO O(OPMIISATH OTYET, BKITIOUAIOIIUN OMMCaHue HAOJII0ICHHs], €T0 PE3YyIbTaTOB, BHIBOJIOB;
BBIMIOJIHATH MOJIHOE KOMIUIEKCHOE CPaBHEHHUE;

BBITMIOJHATH CPaBHEHHUE TI0 aHAJIOTUH

Tema 4. CoenquHeHHs XHMHUYECKHUX dj1eMeHTOB (14 u)
Crenenb okucnenus. OnpeneneHye CTeNeH! OKUCIEHUS 3JIEMEHTOB 110 XUMHUYECKO Gopmyne coenqunenus. CocraBineHue Gopmya OMHApHBIX

coeiMHeHuH, o0muii coco0 Ux Ha3plBaHUs. buHapHBIe coeMHEHMs: OKCUIBI, XJIOpUAbI, cynbduasl u ap. CocraBiaenue ux ¢popmyin. IIpeacraBurenn
OKCHJIOB: BOJIa, YTJIEKUCIIBII a3 U HeraieHast u3BecTb. [IpeacTaBuTeny JeTy4yux BOJOPOIHBIX COEUHEHH: XJI0POBOAOPO U AMMHUAK.

OCHOBaHI/Iﬂ, UX COCTaB WM Ha3BaHUII. PaCTBopI/IMOCTB OCHOBaHUII B BOJIE. Ta6J'II/II_[a PaCTBOPUMOCTH THUAPOKCHUIOB U cojieii B BoOJE.

HpeHCTaBI/ITeJ'H/I menoqef/i: THAPOKCHUABI HATpUA, KaJIud W KaJIbIHs. IlonsgTe 0 KaueCTBEHHBIX pCaKknusix. I/IH)II/IKaTOpI)I. H3meHenune OKpacCKu
HHAUKATOPOB B IL[CJIO‘IHOfl cpeac.

Kucnotel, ux cocraB u HazBanus. Knaccuduxamus kucinot. IlpencraBuTenu KUCIOT: cepHasl, COJsHas U a30THas. VI3MeHeHHe OKpacku

HHAUKATOPOB B KHCJIOTHOM cpeac.

Comnu Kak Iponu3BOAHBIE KMCIOT U OCHOBaHUU. X coctaB n Ha3BaHuda. PactBopumMocTs coneit B Boae. [IpencraBurenu conei: Xaopu HaTpus,

KkapOoHat u GocdaT KaabIHsl.

AMop(dHBIE M KPUCTAUINYECKUE BEIIECTBA.



MexMoueKysspHble B3auMOACHCTBUA. THIIBI KPUCTAINIMYECKUX PELIETOK: NOHHASI, aTOMHAs!, MOJIEKYJIIpHAs U METAJIINYECKasd. 3aBUCUMOCTh
CBOMCTB BEILECTB OT TUIIOB KPUCTAIUNIMYECKUX PEIIETOK.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOTO CTPOEHUS. 3aKOH IMOCTOSTHCTBA COCTaBa ISl BEIIECTB MOJIEKYJISIPHOTO CTPOCHHSL.

Uucteie BemiecTBa U cMecH. lIpumepsl KUAKUX, TBEPIABIX M Tra3000pa3HbIX cMmeceil. CBoMcTBa YHCTHIX BeHIECTB M cMeceil. VX cocras.
MaccoBast u 00beMHasi 1011 KOMIIOHEHTa cMecH. PacueTsl, CBsi3aHHbIE ¢ UCIIOJIB30BaHUEM TOHATHUS AOJIS.

Pacuérnbie 3agaun. 1. Pacuer maccoBoil 1 00beMHOM J0JIell KOMIIOHEHTOB CMECH BellecTB. 2. BrluncieHue MaccoBOil JOJU BEIECTBA B
pacTBOpe MO U3BECTHOM Macce PacCTBOPEHHOIO BEIIECTBA U Macce pacTBOpUTENA. 3. BeluncieHne Macchbl pacTBOPSEMOrO BEIIECTBA U PACTBOPUTENS,
HEOOXOIUMBIX JIJIsl IPUTOTOBJICHHS ONIPEICIICHHON MacChl pacTBOpPa C M3BECTHOM MacCOBOM J0JIEH paCTBOPEHHOTO BEIIECTBA.

JemoncTpanuu. O0pa3ibl OKCUAOB, KUCIOT, OCHOBAaHUHN U cosieldl. Mojenn KpUCTAINIMYECKUX PEIIeTOK XJIOpHAa HATpHs, aliMasa, OKCHa
yraepoaa (IV). CriocoOsl pa3aenenus cMecei, TUCTHILISIUS BOIBI.

JladopaTopHblie onbIThI. 1. 3HAKOMCTBO ¢ 00pa3IlaMu BEIIECTB Pa3HBIX KIaccoB. 2. Paznenenue cMecen.

IpakTnyeckass padora Ne 3.AHanu3 MOYBBI U BOJBI.
I[IpakTuyeckas padora Ne 4.[1purorosieHue pacTBopa caxapa ¢ 3aJJaHHONH MacCOBOM J10JI€ paCTBOPEHHOTO BEIIECTBA.
IIpenMeTHble pe3yJIbTATHI 00YUYeHHs

Y4amuiics JOJKEH ymems:

® UCMOJNb30BaTh IPU XApAaKTEPUCTHKE BEIIECTB IOHATHUS: «CTENEHb OKUCIECHUSN», «BAJIEHTHOCTb», «OKCHJbI», «OCHOBAHHSI», «IIEIOUYNY,
«KQueCTBEHHAsl pPEeaKLUs», «MHIUKATOP», «KUCIOThD», «KUCIOPOJACOAEPKAINE KUCIOThD, «OECKUCIOPOAHbIE KUCIOThI», «KUCIOTHAs CPELay,
«lIeJI0YHasl cpesiay, «HeUTpalbHas cpeay, «ikaina pH», «conmn», «aMop@Hble BEIEeCTBa», «KPUCTAIUINYECKHUE BEIIECTBAY», «KPUCTAIIINYECKas
pelieTka», «MOHHAas KPHUCTAJUIMYECKas pelIeTKay, «aTOMHas KPUCTAJUIMUECKas PpELIETKa», «MOJIEKYJISpHas KPUCTAJIMYECKAs pPELIeTKay,
«METaJUINYECKask KPUCTAJUIMYECKAs PEILIETKA», «CMECH;

e KJaccu(UIUPOBATh CIIOKHBIE HEOPraHWYECKHE BEIECTBA MO COCTaBY Ha OKCHJIbl, OCHOBAHHUS, KMCIOThI U COJIM; OCHOBAHMS, KUCIOTHI U COJIH
10 paCTBOPUMOCTH B BOJIE; KMCIIOTHI IO OCHOBHOCTH U COJIEP>KAHUIO KHCIIOPO/a;

® ONpeNeNsITh MPUHAIEKHOCTh HEOPraHMYECKUX BEIECTB K OJHOMY M3 M3YYEHHBIX KJIacCOB (OKCHABI, JIETy4YHE BOJOPOJHBIE COCIUHEHUS,
OCHOBaHMS, KUCIIOTHI, COJIN) IO popmyiie;

® ONUCHIBATH CBOICTBA OTAENBHBIX NpPEICTaBUTENIEH OKCHAOB (Ha MpUMEpPE BOJAbI, YIJIEKHCIOrO Tra3a, HErameHOW W3BECTH), JIETY4HX
BOJIOPOJIHBIX COEAMHEHUM (Ha mpHUMepe XJIOPOBOJOPOAa M aMMHaKa), OCHOBAaHUH (Ha mpuUMepe T'MIPOKCHAOB HATpUs, KW U KaJblHd),
KUCJIOT (Ha IPUMEpPEe CEPHOM KUCIIOTHI) M COJIeH (Ha MpUMepe XJIOpUaa HaTpus, KapOoHaTa Kaiblus, pochara KaibIus);

® ONpENeNsITh BAJIGHTHOCTb U CTETIEHb OKUCIIEHHUS JIEMEHTOB B BEIIECTBAX;

® COCTaBIIATH (POPMYJIBI OKCHJIOB, OCHOBAHMM, KUCJIOT M COJIEH MO BAaJEHTHOCTSM M CTENEHSM OKHCIEHUS 3JIEMEHTOB, a TaK)Ke 3apsjaM HOHOB,
yKa3aHHBIM B TaOJIHUIIE PACTBOPUMOCTH KHCIIOT, OCHOBAaHUH U COJEH;

® COCTaBJIATH Ha3BaHMs OKCHJIOB, OCHOBAHUI, KUCJIOT U COJIEH; CPaBHUBATh BAJIECHTHOCTb U CTENEHb OKUCIEHUS; OKCUbI, OCHOBAHHUS, KMUCIOTHI U
COJIU TI0 COCTaBY;

®  ICIIOJIb30BATh TAOJHUILy PACTBOPUMOCTH JJIsl OTIPEENIEHUs] pACTBOPUMOCTH BEILIECTB;

® YCTAHABIIMBATh F€HETUUYECKYIO CBSI3b MEXIY OKCHJOM U THIPOKCHIOM U HA00OpOT; MPUUNHHO-CIIEICTBEHHBIE CBA3M MEX]ly CTPOCHHEM aToMa,
XUMHUYECKOH CBSI3bIO M TUIIOM KPUCTAINTMYECKON PEIIeTKH XMMHUUYECKUX COCUHEHUH;



®  XapaKTepU30BaTh aTOMHBIE, MOJIEKYIISIPHBIE, HOHHBIE METAJUIMUECKUE KPUCTAIIIMUYECKHE PELLIETKH; CPEY pacTBOpPaA € IOMOIIbIO 1IKabl pH;

® IIPUBOAUTH MPUMEPHI BEIIECTB C Pa3HBIMU TUIIAMH KPUCTAJUINYECKON PEIIETKH;

® IIPOBOJUTH HAOJIOJECHHUS 32 CBOMCTBAMHU BEILECTB U ABJICHUSIMHU, IPOUCXOAALIMMHU C BEILIECTBAMU;

e coOuoJaTh NpaBuila TEXHUKHU 0€3011aCHOCTH IIPHU IPOBEAEHUH HA0IIOJCHUH U OIIBITOB;

® yCClIeI0BaTh CPELy PACTBOPA C MOMOILBIO HHAMKATOPOB; SKCIIEPUMEHTAIBHO Pa3InyaTh KUCIOTHI U ILEJI0YH, 0Ib3YsACh UHIUKATOPAMU;

® UCMOJb30BaTh IPU PELICHUH PACUETHBIX 3aJau MOHATUS «MaccoBast 10JIs JIEMEHTA B BEILLIECTBE», «MAaccoBasi J10JI paCTBOPEHHOTO BEILECTBAY,
«00BeMHas 1011 ra3000pa3HOrO BEIIECTBAY;

® IIPOBOJUTH pacueThl C HCIIOJIb30BAHUEM IOHSATUN «MaccoBas JOJS 3JIEMEHTa B BEILECTBE», «MaccoBas J10JII PACTBOPEHHOI'O BEILECTBAY,
«00BEMHas J0J1s1 ra3000pa3HOrO BEIIECTBAY.

MeTanpeamMeTrHbie pe3yJibTaTbl 00y4eHUs

Ydamuucs JOJKEH ymems:

COCTaBJISITh HA OCHOBE TEKCTa TaOJIUIIbI, B TOM YHCIIe ¢ mpuMeHenrem cpeacts UKT;

MO/ PYKOBOJCTBOM YUYUTEJS IPOBOJIUTH OMOCPEAOBAaHHOE HAOI0ICHNE

M0/ PYKOBOJCTBOM YUHUTENSI OPOPMIISTH OTUET, BKIIFOUAIOIINI ONMKMCAHUE SKCIIEPUMEHTA, €T0 PE3yIbTaTOB, BEIBOJIOB;

OCYIIECTBIISITh HMHAYKTUBHOE 0000I1IeHHe (OT EIWHUYHOTO JIOCTOBEPHOTO K OOIIEMY BEpOSITHOCTHOMY), T. €. OIpeneisaTh oOImue

CYLIECTBEHHBIE MPU3HAKY JBYX U 00Jiee 0O0BbEKTOB U (PUKCUPOBATh UX B (JOPME MOHATHUS WIH CYKICHHUS;

® OCYUIECTBIIATH ACTYKTUBHOE 000011IeHNE (TTOIBEICHIUE SAMHUYHOTO IOCTOBEPHOIO MO/ 001iee TOCTOBEPHOE), T. €. aKTYaIM3UPOBATh MOHSATHE
WJTU CYXJIEHUE, U OTOXIECTBIIATH C HUM COOTBETCTBYIOIINE CYIIECTBEHHBIC MPU3HAKU OJHOTO UK 00Jiee 00BEKTOB;

® OMpeeNsITh aCHeKT Kilaccuukanuu;

® OCYHICCTBIIATH KJIACCU(DUKAIIUIO;

® 3HATh U UCIMOIB30BAThH PA3IUYHBIC (HOPMBI MPECTABICHHUS KIIaCCU(PUKALINH.

Tema 5. W3meHeHus, npoucxoasimue ¢ Bemecrsamu (11y)

[lonsTue sABNEHUN Kak M3MEHEHUH, MPOUCXOIAIIMX C BeELIeCTBaMH. SIBIEHHUS, CBA3aHHBIE C M3MEHEHHUEM KPHUCTAJUIMYECKOTO CTPOEHUs
BEIIECTBA NPH MOCTOSIHHOM €ro cocTase, (pusnueckue spieHus. OU3nUecKue sBICHHUS B XUMHUH: JUCTUUIALMSA, KPUCTAIM3AlMs, BbIIapUBAHUE U
BO3TOHKA BEILIECTB, LIECHTPU(YTUPOBAHUE.

SIBieHMs, CBSI3aHHBIE C N3MEHEHHEM COCTaBa BEILECTBA, - XUMUYECKUE peakuu. [Ipu3Haku U ycloBUS NMPOTEKAHUS XUMHUYECKUX PEaKLU.
[TonsiTrie 00 9K30- U PHIOTEPMUUECKHUX peakluax. Peakiiuy ropeHus: Kak YaCTHBIN clydail SK30TepPMHUYECKUX PeaKkuil, IPOTEKAIOUINX C BbIIEJICHHEM
CBETa.

3aKOH COXpaHEHHs MacChl BEIIECTB. XMMHUUECKHE YpaBHEHU. 3HaU€HUE UHIEKCOB U Kod(pduueHToB. CocTaBieHrne ypaBHEHUN XUMUYECKUX
peaKkuui.

Pacuetsl mo xumMuueckuM ypaBHeHMsIM. PelieHue 3ajau Ha HaXOXJIE€HHE KOJIMYECTBA BEIIECTBA, MACChl UM 00beMa MPOJYKTa PEeaKIHUH I10
KOJINYECTBY BEIIECTBA, Macce WM 00beMy MCXOJHOTO BellecTBa. PacyeTsl ¢ MCHOIb30BAHUEM MOHATHS «I0JIS», KOTJa UCXOJHOE BEIIECTBO JAAHO B
BHJIE pACTBOPA C 3aJIaHHOM MacCOBOM JI0JIEN pACTBOPEHHOIO BEIIECTBA HIJIM COJIECPKUT ONPEICTECHHYIO 0TI MPUMECEH.

Peakuuu paznoxenus. [lonsatue o ckopoctn xumudeckux peakuil. Karanuzatopel. @epMeEHTHI.



Peakuuu coennnenus. Karanutuueckue u Hekatanutuyeckue peakuuu. OdpaTumbie 1 HEOOpaTUMbIE pEeaKLIUU.

P CaKIlMMu 3aMCIICHUA. 3HCKTpOXHMPI‘I€CKHI>i pAa HaHpﬂ)KeHI/Iﬁ MCTAJUIOB, €TI0 HCIHOJIb30BAHHUC [JId HPOTHO3UPOBAHHA BO3MOXKHOCTHU
MIPOTEKAHUS PEAKIMI MKy METAIIJIAMU U PACTBOPAMH KUCIIOT. PeakIiuu BEITECHEHUS OJTHUX METAJIOB U3 pacTBOPOB UX COJIEM IPYTMMH METAJIJIAMH.

Peakmnu oomena. Peakuuu HeliTpanu3anuu. Y CJI0BHS MPOTEKAHUS PEAKIIMi OOMEHa B pacTBOpaXx /10 KOHIIA.

Tunel XUMHUYECKHX peakiuil (M0 MPU3HAKY «UYUCIO U COCTaB MCXOIHBIX BEIIECTB U MPOAYKTOB PEAKIMU») HAa MPHUMEpE CBOICTB BOJBIL.
PeaKHI/ISI PAa3JI0KCHUA - DJICKTPOJIU3 BOJBIL. PeaKHI/II/I COCAUHCHUA - BSaHMOHeﬁCTBHG BOABI C OKCHAAMHM MCTAJJIOB W HCEMCTAJIJIOB. ITonsTHe
«TUAPOKCUIB». Peakiuu 3amelieHust - B3aMMOJICWCTBHE BOJBI C IIEOYHBIMHU U IIEJIOYHO3EMEIbHBIMU MeTaulaMu. Peakiun oOMeHa (Ha mpumepe
THIPOJNN3a Cyab(uIa ATIOMUHAS U KapOuIa KaabIus).

Pacuérnble 3agaum. 1. Beiuuciaenue no XMMHYECKUM YpaBHEHUSAM MacChl MJIM KOJIMYECTBA BELIECTBA IO M3BECTHOM MAcCe MM KOJIUYECTBY
BEIIECTBA OJIHOTO M3 BCTYIMAMOIINX B PEAKIMIO BEIECTB WU MPOIYKTOB peakiuu. 2. Berauciienne Macchl (KOJIMYecTBa BEIIeCTBa, 00beMa) MPOayKTa
peaxiuu, eclii U3BECTHA Macca UCXOJIHOTO BEIIECTBA, COAEPIKAILETO ONPEEICHHYIO OO0 npuMmeceil. 3. Boruncinenue maccsl (KOIMyecTBa BElIeCTBa,
o0beMa) MPOJYKTa peakliy, €CIM U3BECTHA Macca pacTBOpa U MaccoBast J10JIs1 PACTBOPEHHOTO BEILIECTBA.

IIpeaMeTHBIE Pe3YJbTAThI O0VUCHHS !

Ydamuucs JOJKEH ymems:
e iaccu(UUUPOBATh XUMHUYECKHE PEAKIHMH MO0 YUCIY U COCTaBY HCXOJHBIX BEIIECTB W MPOJIYKTOB pEaKIHH; TerioBoMy 3¢¢eKkTy; Ha-
MPABJICHUIO POTEKAHUS PEAKLIMH; YYaCTUIO KaTaanu3aTopa;
®  HCITOJIB30BATh TAOJIUILY PACTBOPUMOCTH ISl ONIPEICIICHHUS] BO3SMOYKHOCTH MTPOTEKAHUS PEAKIIUN 0OOMEHA; JIEKTPOXUMHUICCKHUM Psifl HATIPSKCHHIMA
(aKTUBHOCTH) METAJIIOB JJIsl ONIPECIICHHUS BO3MOKHOCTH MPOTEKAHUSI PEaKIIU MEXTy METalIaMHi M BOJIHBIMU PACTBOPAMH KUCJIOT U COJICH;
e HaONIOJAaTh W ONHUCHIBATH TMPU3HAKK M YCJOBHS TCUCHUS XUMHUYCCKUX pPEaKIIMid, JeJIaTh BBIBOABI Ha OCHOBAHHWH aHAN3a HAOJIOJCHUN 3a
SKCIIEPUMEHTOM;
® TPOBOJUTH PACUETHI IO XUMUYECKUM YPAaBHEHHUSM Ha HaXOXKICHUE KOIMYECTBA, MACChl I 00beMa MPOyKTa PeaklMy MO KOJIHYECTBY, Macce
WU 00bEMY HMCXOJHOTO BEIIECTBA; C MCIOJIB30BAHUEM TMOHSTHUS «I0JIs», KOTJa MCXOIHOE BEIIECTBO JaHO B BUJIE pacTBOpa C 3aJaHHOU
MAacCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA UIIA COJEPIKUT OINPEIACTIEHHYIO IO IPUMECEH.
MeTtanpeamMeTHblie pe3yabTaTbl 00y4eHH s

VYyamuiicst JOJKEH ymems:

® COCTaBJIATh HA OCHOBE TEKCTA CXEMBI, B TOM 4HuCIIe ¢ puMeHeHueM cpeacts MKT;

®  CaMOCTOSITENBHO OPOPMIIATH OTUET, BKIIOYAIOIINN ONMCAHNE IKCIIEPUMEHTA, €r0 Pe3yJIbTaTOB, BHIBOJIOB;

® CIIOJIB30BAaTh TAaKOW BHUJ MBICIEHHOTO (MI€aJIbHOT0) MOJECIUPOBAHUS, KaK 3HAKOBOE MOJEIMPOBAHNE (HAa MPUMEpPE ypaBHEHUIN XHUMHUECKHUX

peaxkuuii);

® pa3nu4aTh 00BEM U COJEpKaHUE MMOHATUH;

® pa3IMyYaTh POJOBOE U BUIOBOE ITOHATHS;

® OCYLIECTBIISTh POJOBUIOBOE ONPENEIECHNE TOHATUM.

Jemoncrpauuu. Ilpumepsl ¢usnueckux sBieHuil; a) miasieHue napaguua; 6) aud@y3us ITYIUCTHIX BEIIECTB C TOPsIIEH JaMIOYKH

HakanuBaHus. [IpuMepbl XUMHUYECKUX SIBJIIEHUHN: a) TOpEHUEe MarHus; 0) B3aMMOJEICTBHE COJITHON KUCIIOTHI C MPaMOpPOM HIIM MEJIOM; B) MOJTY4YEHHE



ruapokcuna meau (I); T) pacTBopeHHe MOMYyYEHHOTO THAPOKCHAA B KHCIOTaxX; 1) B3aumojeictBue okcuaa menu (II) ¢ cepHod KucioToi mpu
HarpeBaHUU; €) Pa3IoKEHHE IEpMaHTaHaTa KaJusl; 5K) B3aMMO/ICHCTBHE Pa30aBICHHBIX KUCIOT C METaJJIaMH.

JlaGopaTopHsbie onbIThL. 3. CpaBHEHHE CKOPOCTH MCIIAPEHUS BOABI U CIIUPTA [0 MCUE3HOBEHMIO MX Kareib Ha (UIBTPOBAIBHON Oymare. 4.
OxuciieHue Meau B IUIAMEHHM CIMPTOBKU MM ropeiikd. 5. IloMyTHeHHME WM3BECTKOBOW BOABI OT BBLABIXAEMOIrO yriekucioro rasa. 6. Ilomyuenue
YIJIIEKUCIIOTO Ta3a B3auMOIEHCTBUEM COJIbI M KMCIIOTHI. 7. 3aMelleHne Meau B pactBope xiopuaa meau (II) xxenezom.

IpakTnyeckass padora Ne S.IIpuzHaku XUMHUYECKUX PEAKIUMA.

IIpeaMeTHLIE Pe3YILTATHI 00VUCHUS

VYyamuiicst JOJIKEH ymems:
e oOpamarbcs ¢ 1a00paTOPHBIM 000PYA0BAaHUEM U HarpeBaTeIbHBIMU IIPUOOPAMU B COOTBETCTBUHU C NPaBUIIAMU TEXHUKH O€3011aCHOCTH;
BBINOJIHATH NpoOCTeine nprueMbl padoThl ¢ 1a00paToOpHbIM 000pyI0BaHHEM: JIAOOPATOPHBIM ILTATUBOM; CIIUPTOBKOI;
HaOII0AaTh 32 CBOMCTBAMH BEIIECTB U SBJICHUSIMH, IIPOUCXOISIINMHE C BEIIECTBAMU;
OIHCHIBATh XUMUYECKUH 3KCIIEPUMEHT C IIOMOILBIO ECTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) SI3bIKA U SI3bIKA XUMUU;
JIeJIaTh BBIBOJIBI 10 pE3yJIbTaTaM IPOBEJEHHOIO AKCIIEPUMEHTA;
TOTOBHUTH PACTBOPBI C ONPEIEIECHHON MaCCOBOU J1OJIEW paCTBOPEHHOI'O BELIECTBA;
IIPUTOTOBUTH PACTBOP U PACCUUTATh MACCOBYIO JIOJII0 PACTBOPEHHOI'O B HEM BEILECTBA.

MeTanpeuMeTHme pe3yJbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:
CaMOCTOSITENILHO HCIIOIh30BaTh OMOCPEAOBAHHOE HAOIIOICHHE.

Tema 6. Teopus 2J1eKTPOTUTHYECKON AMCCOIUAIIMN M CBOICTBA KJIACCOB HEOPraHNYeCKUX coequHenmii (21 )

[TonsiTHe 00 PIEKTPONUTHYECKON AUCCOIMAIMU. DIEKTPOIUTHI U HEINEKTPOIUTHL. MeXaHU3M AUCCOIMAIIMU DJIEKTPOIUTOB C Pa3lIUYHBIM
TUTIOM XUMHUYECKOH CBsA3U. CTEIeHb JIEKTPOIUTUYECKON aucconuanui. CUIbHbIE U clla0ble SJIEKTPOJIHUTHI.

OcCHOBHBIE TOJOXKEHUSI TEOPUU AIIEKTPOIUTUUECKON Auccolnuanuu. VIoHHbIe ypaBHEHHUS peakiuil. YCIOBUSA MPOTEKaHUs peakluu oOMeHa
MEKY JIEKTPOIUTAMH 10 KOHIIA B CBETE MOHHBIX MPEICTABICHUM.

Knaccudukaiys nOHOB U X CBOICTBA.

Kucnotsl, ux knaccudukanus. Juccomumanus KUCIOT U UX CBOMCTBA B CBETE€ TEOPUHU AICKTPOJUTHUECCKON aAricconunanuu. MojeKyisipHbIe U
HMOHHBIE YpaBHEHUS! peakiui KUCIO0T. B3aumonelcTBre KUCIOT ¢ METaUIaMH. DJIEKTPOXUMHUYECKUN psii HAnpsbDKeHU MetaiuioB. B3aumopeiicTBue
KUCJIOT C OKCHJIaMH METa/uioB. B3anmMoaeHCTBUME KHCIOT C OCHOBAHUSAMM - peaklMs HEWTpanu3aluu. B3auMonencTBue KHUCIOT C COJSIMH.
Hcnonb3oBaHue TabOIUIBI PACTBOPUMOCTH JIJISI XapaKTEPUCTUKH XUMUYECKHX CBOMCTB KHUCIIOT.

OcHoBanusi, ux kinaccuduranusa. Jlucconmanusi OCHOBAaHMM M WX CBOWCTBA B CBETE€ TEOPHH DJIEKTPOJUTHYCCKON JTHCCOIUAIINH.
BiaumopeiicTBue OCHOBaHMIA C KUCJIOTaMH, KHCIOTHBIMH OKCHUIAMHU MU CONsMU. Vcmonb3oBaHue TaOMUIIBI PACTBOPHUMOCTH IJISl XapaKTePUCTUKU



XUMHYECKUX CBOWCTB OCHOBAaHMH. Paznoxenue HEpPaCTBOPHUMBIX OCHOBaHHI npu HarpeBaHuH.
Comu, ux KiaccupUKaUs M TUCCOLMAIMSA PA3JIMYHBIX THIOB cojei. CBOHCTBa coiieii B CBET€ TEOPUM 3JIEKTPOIMTUYECKOH JHUCCOLMAIIMH.
B3anmoneiictBue coneld ¢ MeTaalaMu, YCIOBHSL MPOTEKAHWsSl ATUX peakuuil. B3anmmonpeicTBue coied ¢ KHUCIOTaMH, OCHOBAHMSIMH U COJISIMH.
Hcnonp3oBanue TabIUIBl PACTBOPUMOCTH ISl XapaKTEPUCTUKH XMMHYECKIX CBOUCTB COJICH.

O06o0menune cBeleHni 00 OKCHAax, X KiacCU(pUKAIIMU U XUMUYECKHX CBOWCTBAX.

FeHeTquCKHe pHI[bI MCTAJIZIOB 1 HEMECTAJIJIOB. FCHGTI/I‘-IGCKaSI CBA3b Mexc):[y KJ1accaMu HCOpI‘aHI/I‘-IeCKI/IX BCIICCTB

OKHCIIUTENbHO-BOCCTAaHOBUTEbHBIC peakiuy. OKUCIUTENh U BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBJICHHE.

PeaKI_[I/II/I HNOHHOI'O OGMGHa U OKHCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIC peaKI_[I/II/I. COCTaBHeHI/Ie ypaBHeHI/Iﬁ OKHCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX
peaKIMii METOIOM DJICKTPOHHOTO OasiaHca.
CBOﬁCTBa HpOCTBIX BCIICCTB - MCTAJIJIOB U HEMCTAJJIOB, KUCJIOT U coneﬁ B CBCTC HpeI[CTaBJIeHI/Iﬁ 06 OKHUCJIIUTCIBbHO-BOCCTAHOBUTCIIBHBIX HpOLIGCC&X.
IIpeaMeTHBIE PE3YJIbLTATHI 00VUEHHA:

Ydamuucs JOJKEH ymems:
® JCIOJIb30BaTh IPU XAPAKTEPUCTUKE IPEBPAIICHUI BELIECTB IMOHATHS: «PACTBOP», «IJIEKTPOJUTUUYECKAS JUCCOLUALMSY, «IIJIEKTPOIUTHI»,
HEDJICKTPOJIUTHI», «CTETEHb UCCOIUAIMNY, «CHIIbHBIC SJEKTPOJHUTBD», «CJIa0ble AJIEKTPOJUTHIY, «KATHOHBI», «AHUOHBI», «KHCIIOTBD,
«OCHOBAHHUSI», «COJN», KMOHHBIE PEAKIUN», «HECOIe00pa3yroIIne OKCHIBIY, «COIe00pa3yoIIue OKCHIbI), «\OCHOBHBIE OKCHJIBIY, «KUCIOTHBIC
OKCHJIbD», «CPEIHHE COJIN», «KHUCIBIE COJIN», «OCHOBHBIE COJIN», «TEHETUYECKUU PAL», «OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIUN,
«OKHCIIUTEIIb), «BOCCTAHOBUTEIIbY, OKUCIECHUEY, «BOCCTAHOBIICHUEY;
® ONUCHIBATh PACTBOPEHHE KaK (PU3UKO-XUMHUUYECKUH MPOIIECC;
® WJUIIOCTPUPOBATH INPUMEPAMH OCHOBHBIE ITOJOKEHUS TEOPUU DIECKTPOJUTHYECKOW JHUCCOLMAIMU; TEHETUYECKYIO B3aUMOCBS3b MEKIY
BelecTBaMH (ITPOCTOE BEIIECTBO — OKCUJ — THAPOKCUI — COJIb);
® XapaKTepu30BaTh OOIIME XUMHUYECKHE CBONCTBA KHCJIOTHBIX M OCHOBHBIX OKCHUIOB, KHCIOT, OCHOBAaHHH M COJEH C TO3UIMI TEopuu
BJIEKTPOIUTAYECKON JUCCOIMALNN; CYIIIHOCTh 3JIEKTPOJUTHYECKON TUCCOLMAIMU BEIIECTB ¢ KOBAJEHTHOW MOJISPHON U MOHHOM XMMHUYECKOUN
CBSI3bI0; CYLIHOCTh OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKILIUIL;
® [IPUBOJUTH MPUMEPHI PEAKLUN, MOATBEPKAAOIMINX XUMUYECKHE CBOMCTBA KHUCIOTHBIX U OCHOBHBIX OKCHJIOB, KMCJIOT, OCHOBAHUM U COJIEH;
CYILIECTBOBAHUE B3aWMOCBSI3M MEXK/ly OCHOBHBIMHU KJIaCCaMH HEOPTaHMYECKUX BEIIECTB;
e KJIAaCCU(UIMPOBATH XUMUYECKHE PEAKIIUU 110 «MU3MEHEHUIO CTETICHEH OKUCIICHUS AJIEMEHTOB, 00Pa3yIOIINX pearupyrolre BemecTBay;
® COCTaBJIATh YPAaBHEHHUS DJICKTPOJUTHYECKOW JUCCOLUMALMU KHUCJIOT, OCHOBAHHMI M COJIEH; MOJIEKYJISIPHBIC, MTOJTHBIE U COKpPAIllCHHbIE MOHHBIE
YPaBHEHUS PEAKIUN C YYaCTUEM DJIEKTPOJIMTOB; YPABHEHMS OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUUU, UCIIOIb3Ysl METOJ JJIEKTPOHHOTO
OaylaHca; ypaBHEHHMs PEaKIMi, COOTBETCTBYIOIIMX IOCIEAOBATEIILHOCTH («IIETIOYKE») MPEBPAIICHU HEOPTaHUYECKUX BEIIECTB Pa3TUYHBIX
KJIACCOB;
ONPEAEIISITH OKUCIUTEND U BOCCTAHOBUTENB, OKUCICHUE U BOCCTAHOBJIEHUE B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUAX;
YCTaHABJIMBATh IPUYMHHO-CIIEICTBEHHBIE CBS3H: KJIACC BELIECTBA — XMMHUYECKHE CBOMCTBA BELIECTBA;
Ha0JII0IaTh ¥ OMKCHIBATH PEAKIIMH MEXTY DJICKTPOIUTAMHU C TTIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJTHOTO) SI3BIKA U S3bIKA XHUMUH;
MPOBOJUTH OMBITHI, MOATBEPKAAIOIINE XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIraHUYECKUX BEIIECTB.

MeranpeamMeTHblie pe3yabTaTbl 00y4eHH s



VYyammiics NOJKEH ymems:
e JienaTh NIOMETKH, BBIIMHCKH, IMTUPOBAHUE TEKCTA;
® COCTaBJIATH JOKJIA;
® COCTaBIIATH HA OCHOBE TEKCTa rpaduku, B ToM uncie ¢ npumenenuem cpencts UKT;
® BJAJETh TAKUM BUJIOM U3JIOKEHHS TEKCTA, KaK pacCykKICHUE;
® CIIOJIb30BAaTh TaKOMl BHJI MBICICHHOTO (MIEAJIbHOT0) MOJEIUPOBAHHUSA, KaK 3HAKOBOE MOJENMpOBaHHE (Ha MpUMEpe YpaBHEHUN pPeaKIIHii
JUCCOIMAIIMY, HOHHBIX YPaBHEHUN PEaKIIMii, MOTypeaKifil OKUCICHUSI-BOCCTAHOBIICHHUS );
® pa3IM4aTh KOMIIOHEHTHI JOKA3aTENbCTBA (TE3UC, ApTyMEHTHI U (JOPMY JI0Ka3aTeIbCTBA);
® OCYLIECTBIIATH IPSIMOE HHAYKTHUBHOE 1OKA3aTEIbCTBO.

JemoHcTpanuu. VcnplTaHue BELIECTB U UX PACTBOPOB HA 3JIEKTPOIPOBOJHOCT. 3aBUCUMOCTD 3JIEKTPOIIPOBOJHOCTU YKCYCHOW KHCIIOTBI OT
KOHIIeHTpaluu. B3anmoaeicTBrie HUHKA ¢ Cepoid, COIHOM KUCI0TOH, xstopuaom meau (11). 'openne maruus.

JlabopaTopHble onbIThI. 8. Peakiiuu, XapakTEepHbIE 111 pACTBOPOB KHUCIIOT (COJISIHOM uin cepHoil). 9. Peakiuu, xapakTepHble Jisl paCTBOPOB
menoyen (rugpokcuioB Hatpust uian kanus). 10. IloxydyeHue u cBoMCTBa HEPACTBOPUMOIO OCHOBaHMs, HaripumMep ruapokcuaa meau (II). 11. Peakuuwy,
XapaKTepHbIE JUIsl paCTBOPOB couiel (Hampumep, A xiopuaa meau (I1)). 12. Peaknum, XxapakTepHble A1 OCHOBHBIX OKCHJIOB (HampuMep, 1Jisl OKCHJIa
Kanblus). 13. Peakiuu, XapakTepHble U1 KUCIOTHBIX OKCHJIOB (HapuMep, Ui YIIIEKUCIIOro rasa).

IIpakTuyeckas padora Ne 6. CBoiicTBa KMCIIOT, OCHOBaHUM, OKCUJIOB U COJIEH.
IpakTnyeckas padora Ne 7. Pemienue skcriepuMeHTaIbHbIX 3a/1a4.

IIpenmeTrHble pe3yJibTaThl 00yUYeHH s

VYyammiics NOJKEH ymems:

oOpamiarbkcs ¢ 1a00paTOPHBIM 000PYIOBAaHUEM M HarpeBaTeIbHBIMU PHOOPAMHU B COOTBETCTBUU C MPaBHJIAMH TEXHUKH O€30MaCHOCTH;
BBITIOJHATH MPOCTENIINE TPUEMBbl 00pallleHus ¢ J1abopaTOpHBIM 000pyAOBaHHEM: 1a00PaTOPHBIM IITATUBOM, CIUPTOBKOM;

Ha0J1t0/1aTh 3a CBOMCTBAMM BEILECTB U SBJICHUSMHU, IPOUCXOASIINMH C BEIIECTBAMU;

OTMCHIBATh XUMUYECKUH KCIIEPUMEHT C MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) SI3bIKA U SI3bIKA XUMUU;

JIeNaTh BBIBOJIBI 10 PE3YJIbTaTaM IIPOBEIECHHOIO SKCIIEPUMEHTA.

MeTaHpe}]MeTHbIe pPe3yJabTaThbl oﬁyqemm

VYyamuiicst JOJKEH ymems:
®  OMpeNeNsITh, HCXOAM U3 y4eOHOM 3a1a4u, HEOOXO0JUMOCTh HEMOCPEICTBEHHOTO WITM OTIOCPEIOBAHHOTO HAOJIIOICHHS;
®  CaMOCTOSATETHHO (POPMHPOBATH MPOTPAMMY IKCIIEPUMEHTA.



5. Temamuueckoe nnanupoeanue no xumuu, 8 Kracc,

(2 uaca ¢ neoenro, 6ce2o 68 uacoe)
YMK O.C. I'abpuenana.

Ne | HammeHoBaHMe TeMbI Bcero N3 Hux
n/m 4yacoB
IIpakTHyeckue padoThl Kontpoa yYpoOKH
bHbIE
padoTshI
1. | Tema 1.Benenue 6 Nel,Ne2. TTpuémsbl obpareHus ¢ 1a60paTopHBIM 000PYIOBAHUEM U 4
HaOJII0JICHUE 32 TOPSAIIEH CBEYOM.

2. | Tema 2. 9 K.p. Nel 6
ATOMBI XHMHYECKHX 3JIEMEHTOB

3. | Tema 3. 4 5
[IpocTsle BemecTa

4, | Tema 4. 14 Ne3. AHann3 TOYBBI U BOJEL. K.p. Ne2 13
CoenMHeHNs XUMHYECKUX Ne4. ITpuroroBneHue pacTBopa caxapa ¢ 3aJaHHOW MacCcoOBOU J0Jei
JJIEMEHTOB pPacTBOPEHHOI'O BEIIECTBA.

5. | Tema 5. 11 | NoS5. Ilpu3Haku XUMHUYECKHUX PEAKIIUMA. K.p. Ne3 10
W3MeHeHusl, IPOUCXOAIINE C
BELIECTBAMH.

6. | Tema 6. 21 Ne6.CpoiicTBa KHCIIOT, OCHOBAHMI, OKCHIOB U COJIEH. Hrorosasn 19
PactBopenue. PacTBopsl. Ne7. Pemenue skcriepMMeHTaIbHBIX 3aad. K.p. Ne4
CaoiicTBa pacTBOpOB
3JIEKTPOJIUTOB.

7. | llopTpeTHas rajijiepes 1 6 4 58

XUMHUKOB




HTroro: 66

Kanenoapno — memamuueckoe nnanupoeanue no xumuu no npozpamme O.C.I'adbpuenana

(2 uaca ¢ neoenro, 6ce2o 66 uacoes)

I[aTa NMPpOBEACHUA

Ne Koa-Bo
Ha3Banue TeMbl Ypoka
n/n 4acos
ITo xTnt dakr
Tema 1. BBegenue (64)
1 BBoanbii nHcTpykTax no Th npu padote B kabunere xumuu. Ilpeamer xumun. BeuecTsa. lu 04.09
2 IIpeBpamienus BeniecTB. Posib XMMUM B )KU3HU YEJIOBEKA. 1 07.09
3 IIpakTuueckas padora Nel. «[Ipuémbl oOpaieHus ¢ 1a60pPaTOPHBIM 000PYIOBAHUEM 14 11.09
Hucrpykraxk Th
4 [Tepuoanueckas cuctema xuMudeckux nemMeHToB J[.M. MenneneeBa. 3HaKu XUMHUYECKUX 14 14.09
DIIEMEHTOB.
5 Xumuyeckue ¢popmyinsl. OTHOCUTEIbHAS aTOMHAs M MOJIEKYJISIpHAst Macca. 1y 18.09
6 IIpakTuyeckas padora Ne2. «Habmronenue 3a ropsuieit cseuoii» Unerpykrax Th 1y 21.09
Tema 2. ATOMBI XUMH4YECKHX 3JICMEHTOB. 9q)
7 OcHOBHBIE CBEJICHHS O CTpOCHHH aTOMOB. CocTaB aToMOB. M30TOTHL. I 25.09
CTpoeHHe IIEKTPOHHBIX 000JI0YCK aTOMOB. 28.09
8-9 24 02.10
10 Nonsbl. MoHHasg xuMuyeckast CBs3b. 14 05.10
11- | KoBaneHTHas CBS3b. o 09.10
12 12.10
13 | Merainnyeckast XMuMHUYECKasi CBS3b. 14 16.10
14 | O0oO0uIeHne U cCUCTEMATU3AIMS 3HAHUHN 110 TEME: «ATOMBI XUMHUUYECKHUX DJIEMEHTOBY 1g 19.10
15 | KonTpoabHasi padora Nel nio teme: «4Amomvl XumMuyeckux 31eMeHmo8» 14 23.10
Tema 3. IIpocThie BenecTBa. (49)
16 | IlpocTeie BemecTBa-METaIIIHI. 1g 26.10
17 | IIpocThie BeuecTBa ~-HEMETAIIBL. AJUIOTPOIUSL. lu 09.11




18 | KonnuecTtBo BemectBa. Mok, MonsipHas macca. 1g 13.11
MoutsipHbIii 00BEM Ta30B. 16.11
19 14
Koxa-Bo Jlata npoBeaeHust
Ha3Banue TeMbl Ypoka 4yacoB
Ne
n/n
Tema 4. CoequHeHHe XUMHYECKHX 3J1eMEHTOB. (144)
20 | CreneHb OKUCIICHUS. 1 20.11
o1 |Baxueiiime kiaccel OMHAPHBIX COCAUHEHUI. OKCHIIBL. 14 23.11
OcHoBaHus. 27.11
22 1y
Kucnorsr. 30.11
23 lu
24 | Comu. 1y 04.12
25 | CocraBneHue Gopmys COICH. lua 07.12
26 O06o011eHre u cucTeMaTu3anys 3HaHui 1o TeMe «BakHel e kiiacchl OMHAPHBIX | 11.12
N q
COCITUHEHUIN
AMopdHbIe 1 KpUCTAJUINYECKHE BelecTBa. Kpucraninueckue pererky. 14.12
27 1
28 Yucrele BemecTBa U cMecu. IlpakTudeckas padora Ne3. «AHanus3 o4Bbl U BOJBI» I 18.12
Hucrpykrax Th
29 | MaccoBas 001 KOMIIOHEHTOB B CMECH. 1u 21.12
Pemenne 3a1a4 Ha HaX0XI€HUE MACCOBOM 10T KOMIIOHEHTOB cMecH. [lpakTuueckasi 25.12
30 | pabora Ned. «[IpuroTtoBiieHre pacTBOpa caxapa ¢ 3aJJaHHON MacCOBOM JI0JIEH pacTBOPEHHOTO 14
Beuectsa» Mucrpykrax Th
31 | Pemenue 3a1ay Ha HAXOXKJECHUE MACCOBOM JIOJIM KOMIIOHEHTOB pacTBOpa. 1g 28.12
32 | O6o0menre u cucTeMaTu3anus 3HaHui 110 Teme: «CoeMHEHNS XUMUYECKHX 2IEMEHTOBY. 19 11.01
33 KonTposbHas padora Ne2. o teme: «CoeduneHus XumMuieckux 21eMeHmos». 14 15.01
Tema S. U3MeHeHus1, npoucxXoasilye ¢ BelecTBaMu. (119)
34 | ®usndeckue SBJICHUS B XUMHUH. la | 18.01
35 | Xumuueckue siBJIeHUsl. XMMHUYECKHE PEaKIIiH. lu 22.01




36 | 3aKOH COXpaHCHHs MacChl BeIECTBA. XUMHUYCCKHE YPABHEHHS. g 25.01
37 | PacuéTpl 10 XMUMUYECKUM YPABHEHUSIM. lua 29.01
38 | Pemenune pacueTHbIX 3a7a4 110 YPABHEHUIO PEAKLIUH. I 01.02
TUIBI XUMHYECKUX PEAKIIUH. 05.02
39 lu
THUIIBI XUMHYECKUX PEAKIIUM. 08.02
40 1g
41 | Tunbpl XUMHYECKUX PEaKIMil Ha IPUMEpPE CBOMCTB BOJBL. 14 12.02
42 IIpakTHyeckas padora NeS. 14 15.02
« Ilpu3naku xumnueckux peakuuin» Uucrpykrax Th
O0o001IeHne U CHCTeMAaTU3alns 3HAHUN TI0 TeMe «H3MeHeHus, npoucxoosujue ¢ 19.02
43 | sewecmseamu». 1g
Koutpoasnas padora Ne3. o teme «3menenuss, npoucxoosuue ¢ 6euyecmeamu.
22.02
44 la
Ha3Banue TemMbl ypoka Koa-Bo [arTa npoBeaenus
Ne 4acoB
n/n
Tema 6. PactBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3JIEKTPOJIHUTOB. (219)
OKHUCINTE]BHO — BOCCTAHOBUTEIbHbIE PEAKIIHH.
45 | PactBopeHue kak ¢pu3nko — xuMudeckuit npouecc. Tunsl pacTBOpoB. II0BTOpHBIN HHCTPYKTaX . 26.02
q

no T.b.




46 29.02

OnektponuTtrueckas auccounanus (/1) 14
04.03

47 | OcnoBublie nonoxenust Teopuu D/1. (TI) 14

48 | MonHble ypaBHEHHUS peaKkIui 1 07.03

49 . 11.03
VYcnoBus MpOTEKaHUS XUMUYECKUX PEaKIMid MEX/ly PaCTBOPAMH JIEKTPOJIUTOB 10 KOHIIA lg

50 | Kucnotsl, ux kimaccugukanus. 14 14.03

51 CBoiicTBa KHUCIIOT. 1q 18.03

52 OcHoBaHUsI, UX KJaccupuKaIus. lq 21.03

53 CBolicTBa OCHOBaHUI. 1y 01.04

54 | OKcusl, X KJIaCCU(UKAIUS U CBOMCTBA. la 04.04
Counn, UX CBOICTBA. 08.04

55 la
['eneTnueckas cBSI3b MEX/Y KJIacCaMU HEOPraHMUECKUX COCTUHEHUH. 11.04

56 lu

57 | IlpakTnueckasi padora Ne6. «CBoiicTBa KMCIOT OCHOBAHUM, OKCHIOB U COJIEH». I 15.04
Hucrpykrax Th

58 | OkucnurenbHO-BOCCTaHOBUTENbHBIE peakiuu (OBP). I 18.04

59 CocraBnenue >ekTpoHHoro 6ananca B OBP. lu 22.04

60 | CBoiicTBa IpOCTHIX U CIOXHBIX BemiecTB B ceere TOJ] 1 OBP lga 25.04

61 IMpakTnyeckas padora Ne7. Pemenue skcriepuMeHTaIbHBIX 33124 110 Teme: «OBP» 14 02.05
Hucrpykrax Th

62 | OOGoOmeHue u cucTeMaTu3aiys 3HaHui 1mo Teme «PactBopenue. PactBopel. CBoiicTBa - 06.05
pPacTBOPOB 3JIEKTPOIUTOB, MOHHBIE YpaBHeHHs, OBP.

63 | UToroBasi KOHTposibHAsA padota Ned 3a Kypc xuMmuHu § Ki1acca 1y 13.05




AHaIM3 UTOrOBOW KOHTPOJIHHOM pabOTHI.

16.05

64 lu
65 | IlopTpeTHas rajgepest BEMTUKUX XUMUKOB 20.05
66 249 23.05
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