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INOACHUTEJIBHASA 3ATINCKA

Pabouas nporpamma ydeGHOro mnpeamera «Xumus» ans 8 kiacca (manee — IIporpamma)
COCTaBlieHA B COOTBETCTBHM C OCHOBHOW 00pa3oBaTeIbHOM NPOTPaMMOM OCHOBHOTO OOIIETO
oOpazoBaHusi MyHHIMIAIBHOTO OIOJUKETHOTO — 00mIe00pazoBaTeabHOrO  yupexaeHus «CpemaHss
obmeoOpazoBarenpHas mkona Ne 15» ropoackoro okpyra Crnacck-JanbHuid, ¢ y4éTOM aBTOPCKOM
nporpammsel O.C. ["abpuensina.

Peanmuzamus Ilporpammel obGecrieunBaer BbinmosiHeHue TpeboBanuit ®I'OC OO0 um JoCTHKEHHE
CIIEAYIOMMX OCHOBHBIX 1eseir OO0, B TOM Yuciie ¢ y4EToM Crielu UK MpeIMeTa:

1) nast Bcex y4eOHBIX NMPeIAMETOB:

- obecrieyeHue JINYHOCTHBIX pPe3yJbTaToB ocBoeHus [Iporpammsi;

- o0ecrieuyeHre OBJA/ICHUS YUAIIUMUCS OCHOBAMHU YUTATEIHCKOW KOMIIETEHIIUH, TIPUOOPETEHHS UMH
HaBBIKOB pabOoTHI ¢ MHpOpPMaLKEH, ydacTusi B IPOEKTHOH AESITEIBHOCTH KaK yCIOBHE (OPMHUPOBAHUS Y
y4aluxcsi MeXIPEAMETHBIX TTOHITHH;

- (¢dopMHpOBaHHME Yy yYAIUXCSH YHHUBEPCAIbHBIX  y4COHBIX JCUCTBUH  (PEryIATHBHBIX,
[103HABATEJIbHBIX, KOMMYHUKATUBHBIX );

2) ¢ yuérom cnenndukm yuedHOro npeamera «Xumuay:

1eJIM U3y4yeHUsl XMMUU B 8 Kilacce:

* OCBOGHME BaXHEHIIMX 3HAHUH OO0 OCHOBHBIX MOHATHSAX M 3aKOHAaX XWMHUH, XUMHYECKOU

CHUMBOJIHKE;

* OBIAJCHHE YMEHHUSIMH HaOJIOJaTh XUMUUYECKUE SBICHHUS, MPOBOJUTH XUMHUUYECKHI dKCIEPUMEHT,
MIPOU3BOIUTH PACUETHI HA OCHOBE XMMHUYECKHUX (JOPMYIT BEIIECTB U YPAaBHEHU XUMHUECKHUX PEaKIINii;

* pa3BUTHE T[O3HABATEIbHBIX HWHTEPECOB U MHTEIUIEKTYalbHBIX CIIOCOOHOCTEH B Mpoliecce
MPOBEJICHUSI XUMUYECKOTO IKCIEPUMEHTA, CAMOCTOSITEIFHOTO MPUOOPETeHHs 3HAHUIM B COOTBETCTBUU C
BO3HUKAKIIINMHU ) KU3HCHHBIMU HOTpe6HOCT$IMI/I;

¢ BOCIHUTAaHHUC OTHOLICHHMA K XUMHHM KaK K OJHOMY U3 Q)YHHaMGHTaHBHBIX KOMITIOHCHTOB
€CTECTBO3HAHMS U DJIEMEHTY OOIIEUeIOBEYECKON KYIbTYpPHI;

* TPHUMCHCHUC IOJTYUYCHHBIX 3HAaHUUA H yMeHI/II\/JI JJIA 0€30I1aCHOT0 HCIOJIb30BaHUI BCHICCTB U
MaTepuajgoB B OBITY, CEIbCKOM XO3SHCTBE M Ha MPOU3BOJCTBE, DPELICHUS MPAKTHUECKUX 331a4 B
MOBCETHEBHOM KW3HM, TMPEAYNPEXKACHUS SBICHUM, HAHOCALIMX BpEI 3J0POBBI0 YEJIOBEKa U
OKpY>Karollen cpefe.

3anauu:

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

2. BociuThIBaTh 00IIEYETIOBEYECKYIO KYIBTYPY;
3. YuuTh HabMI0JaTh, IPUMEHATH NOJTYUYEHHBIE 3HAHUS HA TPAKTHKE.

O0mas xapakrepucTuka yueOHOro npeamera « XHMHD)

XuMus, Kak OJHA M3 OCHOBOIIOJIATalOIIMX O00JaCTe €CTECTBO3HAHHUS, SIBJISIETCS HEOTHEMIIEMOM
4acThl0 00pa30BaHUs MIKOJHHUKOB. Kakaplii 4erloBeK >KUBET B MHUpE BELIECTB, MOITOMY OH JOJDKEH
MMETh OCHOBBI (DYyHJaMEHTaJIbHBIX 3HAHUN MO XUMHUHU (XMMUYECKash CUMBOJIMKA, XMMUYECKUE TOHATHS,
(bakThl, OCHOBHBIE 3aKOHBI U TEOPHH), TTO3BOJISIOLINE BHIPAOOTATh MPEICTABICHHS O COCTaBe BELIECTB, UX
CTPOEHUH, MPEBPALIECHUAX, IPAKTUYECKOM HCIIOIb30BAHUH, a TAKXKe 00 OMAaCHOCTH, KOTOPYIO OHU MOTYT
npencTaBisaTh. M3ydas Xumuioo, ydamuecs Yy3HalOT O MaTE€pUaJbHOM €IUHCTBE BCEX BEIIECTB
OKPY’KaloIIero MUpa, 00yCIIOBIEHHOCTH CBOWCTB BELIECTB UX COCTABOM M CTPOEHHEM, IT03HABAEMOCTH U
MPEJCKa3yeMOCTH XUMHYECKHX ABJICHUN. V3yueHne CBONCTB BEIIECTB M UX MPEBPAIICHUI CIIOCOOCTBYET
Pa3BUTHIO JIOTHYECKOTO MBINUICHHS, a MPaKTHYEeCKas padoTa ¢ BEIIECTBAMHU (J1aOOpaTOPHBIC OIBITHI) —
TPYAOIIO0UIO, aKKYpaTHOCTH U coOpaHHOCTH. Ha mpumepe XuMMHHN ydaluecs MoJydaroT MpeCTaBICHUs
0 METOAAX MO3HAHMS, XapaKTEPHBIX Ul €CTECTBEHHBIX HAYK (KCIIEPUMEHTAILHOM U TEOPETHUECKOM).



MecTo npeaMera B yueOHOM IJIaHe

OI'OC OO0 mpexycMaTpuBaeT 00s3aTeIbHOE H3yUYeHUE YU4eOHOro IpeaMeTa «XumMus». B yueoHoM
mrane MBOY COLL Ne 15 na uzydyenue ganHoro npeaMera Boiaensercs 34yaca (Bcero 1 4. B Hezieno).

Pe3y.]'leaTI>I H3yYCHUH NIpeaAMETa «Xumus» B 8 kiacce

JIMYHOCTHBIMH Pe3yJIbTATAMHU U3YUYCHUS MpeaMera «XuMus» B 8 Kiacce SIBISIOTCS CICAYIOIINE
YMEHHSL:

® 0CO3HaBaTh €JUHCTBO U IIEJIOCTHOCTh OKPYKAIOILLEr0 MUPA, BOZMOKHOCTH €r0 IM03HABAEMOCTH U
O0BSICHUMOCTH Ha OCHOBE JIOCTIIKEHUH HAYKU;

® TIOCTETNEHHO BBICTPAWBaTh COOCTBEHHOE LIEIOCTHOE MUPOBO33PEHHE: OCO3HABATh MOTPEOHOCTH U
TOTOBHOCTH K CaMOOOpa30BaHUIO, B TOM YHCJIE U B PAMKaX CaMOCTOSITEIbHON JESTEIbHOCTH BHE IIKOJIBI;

® OIICHUBATh >KU3HEHHBIC CUTYAIlMU C TOYKHU 3pEHHUs 0€30macHOro odpasa KU3HU U COXPAHECHUS
3J10pOBbBS;

® OILICHUBATh KOJIOTMYECKUN PUCK B3aUMOOTHOIICHUH YEeJIOBEKA U MIPUPO/IBI.

e (opmHpOBaTH 3KOJOTUYECKOE MBILIUICHHE: YMEHHE OIEHUBATH CBOIO JIEATEIHHOCTh U MOCTYIKHU

APYTUX JIFOJICH C TOYKH 3PCHHS COXPAHEHUS OKPYXKAKOIIEH Cpelbl - TapaHTa >KU3HH W OJaromoirydus
JIIOeN Ha 3emire.

MertanpeamMeTHble pe3yJabTaThl

Pecynamusnvie YV/I.

® CaMOCTOSITENIbHO OOHapykuBaThb U (QopMynupoBaTh y4eOHYIO MpoOJeMy, OIpenessTh Leb
y4eOHOU AesITeNbHOCTH;

® BBIBUTaTh BEPCUU PEHICHUS MPOOJIEMBbI, OCO3HABAaTh KOHEYHBIH pe3yibTaT, BHIOMPATH U3
MPEIOKEHHBIX M UCKATh CAMOCTOSITEIIEHO CPEJICTBA JOCTHIKCHHUS TSI,

® COCTaBIATH (MHAUBHUIYATEHO WU B TPYIIIE) IJIAH PEUICHHs MPOOIEMbL;

e paboTas Mo IUIaHy, CBEPSATH CBOU JCHCTBUS C LIETBIO U, TPH HEOOXOAUMOCTH, UCIIPABIATH OIIUOKA
CaMOCTOSITENILHO;

® B JUAJIOTE C YUYUTEIIEM COBEPIIICHCTBOBATH CAMOCTOSITEIIFHO BRIPAOOTAHHBIC KPUTSPUHU OLICHKH.

Tloznasamenvruvie YYJ/I:

® aHANU3UPOBaTh, CPaBHMBATH, KiIacCU(UIMPOBaTh U 0000maTh (PAaKTHl U SBJICHUA. BBIABIATH
MPUYMHBI U CIIEJICTBHS MPOCTHIX SBJICHUH.

® OCYILIECTBIISITh CPaBHEHHUE, KIACCU(PUKAIMIO, CAMOCTOSATENILHO BBIOMpAsi OCHOBaHHUS M KPUTEPHUU
JUIsl YKa3aHHBIX JIOTHYECKUX OTeparuii;

® CTPOWTH JIOTHYECKOE PACCYXKJCHHE, BKIIOYAIONIEE YCTAHOBICHHE NPUIHMHHO-CIIEICTBEHHBIX
CBSI3EH.

® C03/1aBaTh CXEMAaTUYECKHE MOJIEIH C BbIJICJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

® COCTaBJIAATH TE€3HCHI, PA3JINYHbIE BU/bI TUNIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).

e 1peoOpa3oBbIBaTh HHPOPMALIMIO U3 OJHOTO BUJAA B APYTroi (TaOIUILy B TEKCT U IIp.).

® yMEeTh ONpENENsATh BO3MOXKHbIE HCTOYHMKH HEOOXOIAMMBIX CBEIEHUH, MPOU3BOAUTH ITOUCK
nH(pOpMAIINHY, AaHATTM3UPOBAThH U OI[EHUBATH €€ JOCTOBEPHOCTD.

Kommynuxamusuvie YVII:

CaMocCTOsTeIbHO OPraHMW30BbIBATh Y4eOHOE B3aMMOJICHCTBUE B Ipymie (OnpeaensTh oOlue Lenu,
pacnpenensaTs pojiau, J0roBapyuBaThes APYr ¢ APYTOM U T.1.).

IIpeaMeTHBIMH pe3yJIbTATAMHU U3YUYEHUS MIPEAMETA SBISIOTCS CICAYIOIIME YMEHUS:
® OCO3HAHME POJIM BEILECTB!
- OIPEIENSATh POJIb PA3JINYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;



- OOBSICHATD POJIb BELIECTB B MX KPYTOBOPOTE.

® PAacCMOTPEHHE XMMHUYECKHX IIPOLECCOB:

- IPUBOJIUTH IIPUMEPBI XUMUYECKUX IIPOLIECCOB B IIPUPOJIE;

- HAaXOIUTb 4YEpTbl, CBUAETEJIBCTBYIOLIME 00 OOLIMX MPU3HAKAX XUMHUYECKUX IIPOLIECCOB U HUX
pa3Inyusx.

® JCIOJIb30BAHUE XUMHUECKUX 3HAHUM B OBITY:

— 00BACHATH 3HAYCHUE BEILECTB B KU3HU U XO34HCTBE YeJIOBEKa.
OOBSICHATH MHUP C TOUKU 3PCHUS XUMUU:

— IIEPEYUCIIATh OTIIMYUTEIILHBIE CBOMCTBA XMMUYECKUX BEILIECTB;

— pa3In4aTbh OCHOBHBIE XUMHUYECKHUE MPOLIECCHI;

- OIIPEACIIATh OCHOBHBIE KJIACChl HEOPTAaHUUYECKUX BEILECTB;

- IOHUMATh CMBICII XUMUUYECKUX TEPMUHOB.

e OBJIAJICHUE OCHOBAMM METOJIOB ITIO3HAHHUS, XaPAKTEPHBIX U1 €CTECTBEHHBIX HAYK:

- XapakTepu3oBaTb METOJbl XMMMUYECKON Hayku (HaAOJIOJIeHUuEe, CpaBHEHHUE, HKCIEPHUMEHT,
U3MEPEHUE) U UX POJIb B TIO3HAHUU ITPUPOJIBI;

- IPOBOJUTH XUMUYECKHUE ONBITHI U SKCIIEPUMEHTHI U OOBSICHITH UX PE3YJIbTATHI.

e yMEHHE OLIEHUBaTh IIOBEJCHHE YEJIOBEKa C TOYKU 3PEHUS XUMHMUYECKOW Oe30MacHOCTH 110
OTHOILICHHUIO K YEJIOBEKY U IIPUPOJE:

- HUCNOJb30BaTh 3HAHUS XUMHM NpU COOJIIOAEHUM NPABUJ HCIOIb30BAHUS OBITOBBIX XHMHUYECKUX
IIpenapaTos;

— pa3nuyarh onacHble U 0€30I1acHbIE BEIIECTBA.

ITnanupyemoie pezyibmamuol uzyueHusn yueoHo2o npeomema «(Xumusy

K xoHny 8 ki1acca y4yeHUK Hay4nTCs:

* OIINUCHhIBATH CBOI\/JICTBa TBépI[I)IX, KUIKUX, ra3006pa3HHx BCIICCTB, BBIJACIIAA HX CyHICCTBCHHI)IC
MIPU3HAKY;

* XapaKTepU30BaTh BEIIESCTBA IO COCTaBY, CTPOCHUIO W CBOWCTBAM, YCTaHABIMBATh MPUIHHHO-
CIIEJICTBEHHBIE CBSI3M MEXIY JaHHBIMH XapaKTepUCTUKAMU BEIIECTBA;

b paCKpI)IBaTI) CMBICJI OCHOBHBIX XHUMHUYCCKUX HOH?ITI/H71 «aromy», «MOJ'ICKy.]'Ia», ((XI/IMI/I‘ICCKI/Iﬁ
AIIEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE BEUIECTBOY, «BAJIEHTHOCTHY, HCIONb3Ys 3HAKOBYIO CUCTEMY
XHUMUU;

* U300paxaTh COCTaB MPOCTEUIINX BEIIECTB C MOMOIIbI0 XUMHUYECKUX (OPMYT U CYIIHOCTH
XUMHUYECKHUX PEAKIUN ¢ TOMOIIBI0 XUMUYECKUX YPABHEHN;

* BBIUUCIIATH OTHOCHUTENBHYIO MOJEKYISPHYIO U MOJSIPHYIO MAacChl BEIIECTB, a TAaKKe€ MAacCOBYIO
JOJHO XUMHUYCCKOI'0 3JIEMECHTA B COCIUHCHUAX IJISI OLICHKHU UX HpaKTI/I‘—IeCKOI\/'I 3HAYUMOCTH,

* CPaBHHBATh 10 COCTABY OKCHJIbI, OCHOBAHUSI, KUCJIOTHI, COJIH;

b KJ'[aCCI/ICbI/IHI/IpOBaTI) OKCHUIbI U OCHOBAHUA 110 CBOﬁCTBaM, KHCJIOTHI 1 COJIA T10 COCTaBy;

* OTIMCHIBATh COCTaB, CBOMCTBA U 3HA4YCHHE (B MPHUPOAE U MPAKTUUYECKON JESATEIHHOCTH YEIIOBEKA)
MIPOCTHIX BEIIECTB — KHCIOPOJIa U BOJIOPO/IA;

* IaBaTh CPABHUTEIbHYIO XapaKTEPUCTUKY XUMHUYECKUX DJIEMEHTOB M BAKHEHIINX COCTUHEHHIA
C€CTCCTBCHHBIX CeMeI\/'ICTB HICJIOYHBIX METAJIJIOB U I'aJIOT'€HOB,

* TIOJIb30BATHCS TA00PATOPHBIM 00OPYJIOBAHUEM U XUMHUECKOH TIOCYI0H;

b HpOBO}II/ITB HCECJIOXHBIC XUMHUYCCKUEC OIIBIThHI N Ha6J'IIOJIeHI/I$I 34 UIBMCHCHHUAMU CBOfICTB BCIIICCTB B
nporiecce uxX MpeBpalieHnit; co0M01aTh MpaBuiIa TEXHUKK 0€30MacCHOCTH MPU NMPOBEJCHUN HAOIIOACHUI
U OIIBITOB;

° pa3J'II/I‘-IaTB Z—)KCHCpI/IMCHTaJIBHO KHUCIIOTBI " IJ_IéHO‘-II/I, HOJ'H:By}ICB I/IHI[I/IKaTOpaMI/I; OCO3HaBaThb
HEOOXOIMMOCTH COOMIOICHUS Mep 0€30MacHOCTH MPU 0OpaIeHUH C KUCIOTaMH M IIEI0YaMHU.

° 06’b$ICH$ITB CyTI: XUMHUYCCKUX HpOI_[eCCOB n Uux HpI/IHHI/IHI/IaJILHOC OTJIMYUEC OT (bmnqecxnx;

* Ha3bIBaTh MPU3HAKH U YCJIOBHSI MPOTEKAHMS XUMUYECKUX PEAKIIHA;

* YCTaHAaBJIUBATh IIPUHAIUICKHOCTh XUMUYECKON PEAKUU K OIIPEACIEHHOMY THITY 110 OJHOMY U3
KJIaCCU(PMKAIIMOHHBIX MMPU3HAKOB: 1) IO YHCITY M COCTaBY MUCXOIHBIX BEIIECTB M MPOIYKTOB PEaKIIUU



(peakuuu cCoeTMHEHUS, Pa3TI0KEHUS, 3aMEIICHUS U OOMEHa); 2) 10 BBIICTICHHUIO HIIN TOTJIONICHHUIO
TEIUIOTHI (PEaKIMK K30TEPMHUUECKHUE U IHIOTEPMUYECKUE); 3) MO0 UBMEHEHUIO CTEIICHEeH OKUCICHUS
XUMHYECKHX 3JIEMEHTOB (PEAKIIMH OKUCIUTEIbHO-BOCCTAHOBUTEILHBIC); 4) IO 00paTUMOCTH TIpoIecca
(peakiuu oOpaTUMBIE M HEOOPATHMBIC);

* COCTaBJISITh YPABHEHUS AJIEKTPOIUTHUECKOM TUCCOIMALIUM KUCIIOT, IIeJI0YeH, Coeil; MoJHbIE U
COKpalIEHHbIC HOHHBIE YPABHEHUSI peakiuii OOMeHa; YpaBHEHHs OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX
peaKuuii;

* IPOrHO3UPOBATH MPOYKTHl XUMHUUECKHUX PEaKIUii 1o popMyIamM/Ha3BaHUAM UCXOTHBIX BEIIECTB;
OTIpE/ICTISATh UCXOAHBIE BEIIEeCTBA 10 (hopMyamM/Ha3BaHUSM MIPOYKTOB PEAKIUY;

* COCTaBIISITh YPaBHEHUS PEaKIIMii, COOTBETCTBYIOIIUX MOCIEIOBATEILHOCTH («IIETIOYUKE)
MIPEBPAIICHI HEOPTaHUYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB;

* BBISIBJIAITH B IpOIIEcCe IKCIIEPUMEHTa IPU3HAKHU, CBUIETEIbCTBYIOIIUE O IPOTEKAHUU XUMUYECKOM
peaxuuy,

* IPUTOTOBIISITH PACTBOPHI C OMPEEIEHHON MacCOBOM T0JIeH pacTBOPEHHOTO BEILIECTBA;

* OIIPENETATH XapaKTep CPebl BOJHBIX PACTBOPOB KUCIIOT U IIEJIOYEH MO0 M3MEHEHUIO OKPACKHU
WUHMKATOPOB;

* IPOBOJIMTH KAYECTBEHHBIC PEAKITNH, ITOATBEPKIAIONINE HATMINE B BOJHBIX PACTBOPAX BEIIESCTB
OTJENbHBIX KATHOHOB M aHUOHOB.

K xonny 8 kiacca yueHHUK NMOJYYUT BO3MOKHOCTh HAYYUThCH:

* TPaMOTHO O0OpAaIIATHCS C BEIMIECTBAMU B TIOBCETHEBHOM JKU3HH;

* OCO3HAaBaThb HEOOXOJUMOCTHh COOJIFOJICHUS TPAaBHJI SKOJIOTHMYECKH O€30IacHOro IMOBEACHUS B
OKpY>Karolle NpUPOIHON CPEE;

* IOHUMATh CMBICT U HEOOXOUMOCTh COOIOICHHSI TPEANMIUCAHNUN, TPeIIIaraeMbIX B HHCTPYKIHUAX TIO
WCIIOJIH30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMUU U JIP.;

* UCTIOJIb30BATh MPUOOPETEHHBIE KIFOUEBbIE KOMIETEHTHOCTH TIPH BBIMOJTHEHUN HCCIIEI0BATENbCKIX
MIPOEKTOB 0 U3Y4YEHHUIO CBOMCTB, CIOCOOOB MOJyUEHUs U pacliO3HABAaHUS BEILIECTB;

* pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, MCHOJbB3Yysl CPEACTBA YCTHOM M NHUCHMEHHOMN
KOMMYHUKAIIUU TIpH paboTe ¢ TEKCTaMH Y4YeOHMKa W JOMOJIHUTEIBHOU JHUTEPATypOd, CIPABOUYHBIMU
Ta0JIMIlaMi, TIPOSBISATH TOTOBHOCTh K YBRXEHHIO WHOM TOYKM 3pEHUS TPU OOCYXKIEHUU PE3yIbTaTOB
BBITIOJTHEHHOU paOOoThI;

* 00OBEKTUBHO OIICHMBATh HMH(POPMAIMI0 O BEUIECTBAX M XHUMHUYECKUX MpOIeccax, KPUTHUECKH
OTHOCUTBHCSI K TICEBJIOHAYYHON MHGOpPMAINH, HEJOOPOCOBECTHON peKiIamMe, Kacarolencs NCIOJIb30BaHUs
Pa3IMYHBIX BEILIECTB.

* COCTABJISITH MOJICKYJIIPHBIE M TMIOJTHBIE HOHHBIE YPAaBHEHHUS 110 COKPAIIEHHBIM HOHHBIM YPaBHECHUSIM;

* IPUBOJUTH MPUMEPHI PEAKIIUHI, TTOATBEPKIAIOIIUX CYIIECTBOBAHNE B3aUMOCBSA3U MEKITY
OCHOBHBIMH KJIACCAMH HEOPTAHUYECKUX BEIICCTB;

* IPOTHO3UPOBATH PE3YNIbTATHI BO3ICHCTBHUS PA3IUYHBIX (JAKTOPOB HA M3MEHEHHE CKOPOCTH
XUMHYECKON PEeaKinu;

* IPOTHO3UPOBATh PE3YNbTAaThl BO3JACHCTBUS Pa3TUYHBIX (DAKTOPOB HA CMEUICHHE XUMHUYECKOTO
paBHOBECHsI

Coaep:xxanue yueOHOro npeamera « Xumusa» 8 kiace
Tema 1. BBenenue B XumMuio

XUMUA — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALICHUSX.

[loHATHE O XUMHUYECKOM 3JIEMEHTE U (pOpMax €ro CyllecTBOBAHUSA: CBOOOJHBIX aTOMax, MPOCTBIX U
CJIOXKHBIX BEILECTBA

[IpeBpamenus BemecTB. OTINYME XUMHUECKUX PEaKUUil OT (U3NUECKuX siBieHuil. Poab xumuu B
KU3HU YEJI0BEKA.



KpaTtkue cBeneHus U3 NCTOPUU BO3HUKHOBEHUA U pasBuTusa xumud. [lepuon anxumuu. Ilonsarue o
¢unocopckom kamue. Xumuss B XVI B. PazBurue xumuu Ha Pycu. Ponb oTedecTBEHHBIX YYEHBIX B
CTaHOBJICHUH XMMHUYECKOH HayKku - pabotel M. B. JlomonocoBa, A. M. bytneposa, JI. 1. Menneneesa.

XuUMHYECKass CHUMBOJIMKA. 3HAKM XHMMHMUYECKHUX DJJEMEHTOB U IMPOMCXOXKJIEHUE MX Ha3BaHUU.
Xumunueckue ¢popmynsl. MHnekcsl u kodp¢unuentsl. OTHOCUTEIbHBIC aTOMHASI U MOJICKYJISIPHAS. MACCHI.
PacueTr MaccoBO# 10J1M XUMUYECKOT0 JIEMEHTa 10 (hopMyJie BELIECTBA.

Ilepuonuueckass cucrema xumuueckux sneMeHToB [[. M. MeHneneeBa, ee CTpykKTypa: Majble U
0osblMe TMEepHOoIbl, TPyHIbl U MOArpymmbl (riaaBHas W nobounas). [lepuogmueckas cucrema Kak
CIPAaBOYHOE TIOCOOUE IS TTOJTYIEHHUS CBEACHUA O XMMUYECKUX JICMECHTaX.

Pacuérnbie 3amauu. 1. HaxoxleHue OTHOCHUTEIBHOM MOJICKYJISIPHOW MacChl BEIIECTBA IO €ro
XUMUYECKOi (opmyre. 2. BrruucieHrne MaccoBOM JOJIM XMMHYECKOTO 3JI€MEHTa B BELIECTBE IO €ro

dbopmyre.

IIpeaMeTHbIE pe3YabTATHI 00VUEHHS

Yuammiicst 10JKEH ymemb .

® CIOJNB30BaTh IPU XAPAKTEPUCTUKE BELIECTB IOHATHUS: «aTOM», «MOJIEKYJIa», <« XUMHUYECKHUI
ANEMEHT», «XUMHUYECKUI 3HaK, WIA CUMBOJI», «BEIIECTBO», «IIPOCTOE BELIECTBOY, «CIOKHOE BEIIECTBOY,
«CBOWCTBA BEILECTBY», «XUMUYECKUE SIBICHUS», «(DH3UYECKUE SBICHHUD», «KOI(PPHUIUEHTHI», «UHACKCHI»,
«OTHOCHUTEJIbHAs aTOMHAsi Maccay, «OTHOCUTENbHAs MOJIEKYJIIPHAs. MAcCay, «MaccoBast 0JIs DJIEMEHTAY;

® 3HATh: IPEIMETHl U3YUEHHS] €CTECTBEHHOHAYYHBIX JUCLMIUIMH, B TOM YHMCIE XUMHUH; XUMUYECKUE
CHUMBOJIbI, UX Ha3BaHUS U IPOU3HOLICHHUE;

e KJaccu(UIUPOBATh BEIIECTBA 10 COCTABY HA MIPOCTHIE U CIIOKHBIE;

® pa3iMuaTh: TeJIa U BEIIECTBA; XUMHUUECKUN AJIEMEHT U MPOCTOE BEILIECTBO;

® ONMCHIBaTh: (POPMBI CYIIECTBOBAHHUS XMMHUYECKUX DJIEMEHTOB (CBOOOIHBIE ATOMBI, MPOCTHIE
BEIIIECTBA, CJIOXKHBIE BEIIeCTBA); Tabimuunyto ¢hopmy llepronnueckoit CUCTEMBI XUMUYECKUX JIEMEHTOB;
noJjio’keHue aieMenTa B Tabnuue . Y. MenaeneeBa, HCHOIb3Yys MOHATUS «IIEPHOAY», «TPYIIa, «IJIaBHAs
MOArpYyIIay, «1000YHast MOATPYIINAY»; CBOMCTBA BEIIECTB (TBEPBIX, KHUJIKHX, Ta3000pa3HbIX);

® OOBICHATH CYITHOCTh XMMUYECKUX SBJICHUN (C TOUKU 3pEHHSI aTOMHO-MOJIEKYJISIPHOTO YUEHHUs1) U
UX NPUHLIUIHAIBHOE OTJINYME OT (PU3NYECKUX SIBICHHIA;

® XapaKTepU30BaTh: OCHOBHBIE METOJbl M3YyUEHHUS E€CTECTBEHHBIX IUCIUIUIMH (HaOII0JeHME,
SKCIIEPUMEHT, MOJIEJTUPOBAHUE); BEIIECTBO IO €ro XUMHUYECKOW (opMysne CcOrjacHO IJIaHy:
KayeCTBEHHBIN COCTaB, TUI BEIECTBA (IIPOCTOE WU CII0KHOE), KOJTMUYECTBEHHBIH COCTaB, OTHOCUTENbHAS
MOJIEKYJISIpHAsi Macca, COOTHOUIEHHE MacC 3JIEMEHTOB B BEILIECTBE, MAacCOBbIE JIOJIM 3JIEMEHTOB B
BEIIECTBE (I CJIOXKHBIX BEIIECTB); pPOJb XHUMHUHU (IIOJIOKUTENBHYI0O W OTPHUILATENIBbHYIO) B JKU3HU
4esoBeKa, apryMEeHTHPOBATh CBOE OTHOILLEHHUE K 3TOH Mpobieme;

® BBIYHCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO MacCy BEIIECTBA M MacCOBYIO JOJI0 XUMHYECKOIO
2JIEMEHTA B COEIUHEHUSX;

® [IPOBOJUTH HAOIIOJACHUS CBOICTB BEIIECTB U SIBJICHHM, MTPOUCXOIAIINX C BEIIECTBAMU;

e coOmIOJaTh MpaBWila TEXHUKHW O€30MacHOCTU MpHU MPOBEACHUM HAOMIOACHUA M Ja00paTOpPHBIX
OTIBITOB.

MertanpeamMeTHble pe3yJabTaThbl 00y4eHus!

VYyammiics 1OJKEH ymems:

® OmpeAeNniaTh MpoOJIeMbl, T. €. YCTaHABIMBAaTh HECOOTBETCTBHE MEXIy JKEITAeMbIM |
JIECTBUTEIIBHBIM;

® COCTaBJIATH CIIOXKHBIM IIJIaH TEKCTa;

® BIIAJCTh TAKMM BHJOM HM3JI0KCHUS TEKCTa, KaK IIOBECTBOBAHIC;

® [0/ PYKOBOACTBOM YUHUTEJSI IPOBOJUTH HETIOCPEICTBEHHOE HAOIIOICHNUE;

® 0] PYKOBOACTBOM YyuuTeNsl O(OPMISTH OTYET, BKIIOUAIONIUN ONMUCAaHUE HAOIIOJACHUS, €ro



pe3yIbTaTOB, BBIBOJIOB;
® WCIIOJIb30BAaTh TAaKOW BHUJ MBICIEHHOTO (MAEaJbHOr0) MOJCIUPOBAHUS, KaK 3HAKOBOE
MOJICIMpOBaHue (Ha MpUMEpe 3HAKOB XUMUYECKUX 3JIEMEHTOB, XUMUYECKUX (hopmyn);
® WCIIOJIb30BAaTh TaKOM BUJ MaTepPHAIBLHOTO (IIPEIMETHOr0) MOJAEJIHMPOBAHUSA, KaK (U3NYECKOE
MOJIeTIMpOBaHuUE (Ha IpUMepe MOACIMPOBAHUS AaTOMOB U MOJIEKYI);
® T0JyYaTh XUMUYECKYIO HH(POPMALIMIO U3 Pa3IMYHBIX HCTOYHHUKOB;
OTIpeNIeNIATh OOBEKT U aCIIeKT aHaJM3a U CHHTE3a;
OIpeNIeNIATh KOMIIOHEHTHI 00BEKTa B COOTBETCTBUU C aCIIEKTOM aHAJIM3a U CHHTE3a;
OCYIIECTBIISAITh KAUECTBEHHOE U KOJIMYECTBEHHOE OMUCAHNE KOMIIOHEHTOB OOBEKTa;
OTIpEeIeNIATh OTHOIICHUS 0O0BEKTA C IPYTUMU O0BEKTAMU;
OTIpEEIIATH CYIUIECTBEHHbIC IPU3HAKU 00BEKTA.

Tema 2. ATOMBI XMMH4YECKHX 3JIEMEHTOB

ATOMBI Kak (hopMa CyIIECTBOBAaHUS XUMHUYECKHX 3JeMEHTOB. OCHOBHBIE CBEICHHS O CTPOCHUHU
aToMoB. JloKkazaTesibCTBa CIOXKHOCTH cTpoeHus aroMoB. OmbiTel Pesepdopaa. Ilnanerapnas mozens
CTPOCHHUS aToMa.

CocTtaB aTOMHBIX fAl€p: IPOTOHBI M HEUTpOHBI. OTHOCHUTENBHAs aTOMHas Macca. B3anMocBs3b
MOHSTUH «IIPOTOH», KHEUTPOH», KOTHOCUTENIbHASI AaTOMHAsl Macca.

V3MeHeHue yncia IpOTOHOB B sjpe aToMa - 00pa30BaHHE HOBBIX XMMUYECKHUX 3JIEMEHTOB.

W3meHeHue 4ucia HEUTPOHOB B si/ipe aTroma - oOpa3oBaHHue W30TONOB. COBpEMEHHOE OIpEEICHUE
MOHATHSL «XMUMHUYECKUH diieMeHT». M30Tombl Kak pa3sHOBUIHOCTH aTOMOB OJHOIO XHUMHYECKOIO
3JIEMEHTA.

OnexktpoHbl. CTpoeHHE JJIEKTPOHHBIX 000JI0YEK aTOMOB XUMHMUYECKHX dyeMeHToB Nel-20
nepuoanudeckon cucremsl 1. . Menpaeneesa. [IoHsaTHE O 3aBEPIIEHHOM M HE3aBEPILIEHHOM JJIEKTPOHHOM
cloe (SHEPreTHIeCKOM YPOBHE).

Ilepnonnueckas cucrema xumudeckux diemeHTtoB [[. WM. MenneneeBa M CTpOEHHE aTOMOB:
¢u3nveckuit CMbICI MOPSIIKOBOTO HOMEpA JIEMEHTA, HOMEpa TPYIIIbI, HOMepa Meproa.

N3meHeHne yncia 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOIO 3JIEMEHTA -
o0pa3oBaHE MOJOKUTEIbHBIX U OTPULATEIbHBIX MOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMHM METAJUIOB U
HeMeTalsIoB. [IpHunHbI U3MEHEHHSI METAJNIMYECKUX U HEMETAJUIMUECKHUX CBOMCTB B MEPHOJaX U IPYIIaXx.

OO6pa3oBanue OuHapHbIX coeauHeHuil. [loHsTue 06 MoHHOM cBs3u. CxeMbl 00pa3o0BaHMUS HMOHHOM
CBSI3H.

B3aumMopneiicTBie aTOMOB XHMMHYECKHX 3JIEMEHTOB-HEMETAJUIOB MEXIy co0oil - oOpa3oBaHue
JIByXaTOMHBIX MOJIEKYJ MPOCTHIX BellecTB. KoBaneHTHas HeMoIsIpHas XUMHUYECKask CBA3b.

DNEeKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBI.

B3aumopeiicTBue aTOMOB XUMHYECKHX JJIEMEHTOB-HEMETAJUIOB MEXIy co0oi - oOpa3oBaHue
OMHApHBIX COEIMHEHHH HEeMEeTaJJIOB. DJIEKTPOOTPHUIATENbHOCTh. [IOHATHE O KOBaJEHTHOH MOJSPHOI
CBSI3H.

B3aumMopeiicTBe aTOMOB XHUMHUYECKHX 3JEMEHTOB-METAJUIOB MEXIy co00il - obOpa3zoBaHue
METAITNYECKUX KpUCTAILIOB. [IoHATHE O METaUIMUECKOH CBSI3H.

JdeMoHcTpanun. Mojenu aTOMOB XMMHUYECKHX 2JIeMEHTOB. [lepuonndeckas cuctemMa XMMHUYECKHX
anemenToB /1. 1. Menpaeneera.

HDeIlMeTHbIe pPE3VJabTAaTbI OﬁV‘IeHI/IH

VYyammiics NOJKEH ymems:

® CMOJbB30BaTh MNPHU XaPAKTEPUCTHUKE AaTOMOB MOHSTHUS: <IIPOTOH», «HEUTPOH», «IJIEKTPOH,
«XMMHYECKHI DIIEMEHT», «MacCOBOE YHCIIO», «HU30TOM», «IJIEKTPOHHBIA CJIOW», «IHEPreTUUYECKUN
YPOBEHBY», «JIEMEHTBI-METAIbI», «3JIEMEHTBhI-HEMETAUIbI»; MPH XapPaKTEPUCTUKE BEIIECTB TOHSITHS
«MOHHAsI CBS3bY», <«HMOHBI», «KOBAJEHTHAs HEIMOJISAPHAas CBA3b», «KOBAJEHTHAs IOJSIPHAs CBA3bY,
«AIEKTPOOTPULIATETLHOCTDY, «BAJICHTHOCTDY, «METAIITNYECKASI CBSI3bY;

® ONUCHIBAaTh COCTaB M CTPOCHUE AaTOMOB OJJIEMEHTOB C TMOPSAKOBBIMU Homepamu 1—20 B
[Tepuonuueckoit cucreme xumuueckux 3nnemeHtoB . Y. Menneneena;




® COCTaBIISITb CXEMbl PACHPENEICHUSI DJIEKTPOHOB MO JJIEKTPOHHBIM CIIOSIM B 3JIEKTPOHHOM
000JI0UKE aTOMOB; CXEMbl 00pa30BaHUs Pa3HBIX TUIIOB XHUMHUYECKON CBS3M (MOHHOM, KOBaJIEHTHOM,
METaJUTMYECKOM );

® O00BACHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB (3aps10B si7ep aTOMOB,
YHUCIJIA 3JIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM CIIO€, YHUCIIO 3AMOJHSAEMBIX 3JIEKTPOHHBIX CIIOEB, PaaANyC
aToma, 3JIEKTPOOTPULIATEIbHOCTh, METAUNIMYECKUE U HEMETAINTMYECKHIE CBOICTBA) B MEPUOIAX U TPYIINAX
(rnmaBHbIX monrpymnmax) Ilepuoanueckoit cuctemsl xumudeckux snementoB J[. . MenzaeneeBa ¢ Touku
3pEHUsI TEOPUU CTPOCHUS aTOMa;

® CpaBHMBATh CBOMICTBA ATOMOB XMMHUYECKHX 3JIEMEHTOB, HAXOISALIUXCS B OJHOM IE€PUOJE WU
raBHo moarpymme Ileprognyeckoit cucrempl xuMmuueckux sneMmeHToB JI. M. MenneneeBa (3apsioB
siIep aTOMOB, YKCJIa 3JICKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM CJIOE, YUCIIO 3aMOJHAEMbBIX 3JEKTPOHHBIX
CJIOEB, PaJNyC aTOMa, 3JIEKTPOOTPULIATEILHOCTh, METAJUIMYECKHE U HEMETaNINYECKUE CBOWCTBA);

® J1aBaTh XapaKTEPUCTUKY XMMHUYECKUX JIEMEHTOB IO MX IMOJ0KeHUI0 B [leproanyeckoit cucrteme
xuMudeckux seMeHToB J[. M. MenneneeBa (XUMUYECKUM 3HAK, MOPSIKOBBI HOMEp, MEPUOJ, TPYIINa,
MOATPYIINAa, OTHOCUTENIbHAs aTOMHAs Macca, CTPOEHHWE aToMa — 3apsja fA]pa, YKUCIO IMPOTOHOB H
HEHUTPOHOB B sI/Ipe, 00111ee YNCII0 JIEKTPOHOB, paclpeaeseHUe 3JIEKTPOHOB M0 AIEKTPOHHBIM CIIOSIM);

® ONpENENATh TUIl XUMUYECKOH CBS3U MO (GOopMyJie BEIIECTBA,;

® [IPUBOJUTH IPUMEPHI BEIIECTB C PA3HBIMU TUIIAMU XUMUYECKOU CBSI3U;

® XapaKTepu30BaTh MEXaHHU3Mbl 00pa30BaHUS KOBAJICHTHOH CBsi3M (OOMEHHBINM), MOHHOM CBS3H,
METAILUTHYECKOI CBS3H;

® YCTaHaBJIMBATh IPUUYMHHO-CIIE/ICTBEHHBIE CBSI3U: COCTAB BEILECTBA — THUI XUMHUYECKOU CBS3H;

® COCTaBIATH (HOPMYJIbI OUHAPHBIX COSAMHEHUI MO BaJICHTHOCTH;

® HaxOJUTh BAJIEHTHOCTb AJIEMEHTOB 1O (hopMyIie OMHAPHOTO COEAMHEHUS.

MertanpeamMeTHble pe3yJabTaThl 00y4eHus!

VYyamuiics JOJKEH ymems:

¢ (opmynHupoBaTh TMIIOTE3Y MO PEIICHUIO MTPOOIIEM;

® COCTaBJISATH IIJIaH BBINOJIHEHUS y4eOHOW 3a/1auu, pelieHus npoOjaeM TBOPUYECKOIO U MOMCKOBOTO
XapakTepa, BHIITOJHEHUS IIPOEKTa COBMECTHO C YUUTENEM;

® COCTAaBJISATH TE3UCHI TEKCTA;

® BIAJETh TAKUM BHUJIOM M3JI0OKEHUS TEKCTa, KaK OIMCAHUE;

® UCIIOJIb30BAaTh TakOW BHJ MBICIIEHHOTO (KAEAaJbHOT0) MOJIEIMPOBAaHUS, KaKk 3HAKOBOE
MOJIETMPOBaHUE (Ha IPUMEPE COCTABJICHUS CXEM 00pa30BaHUs XUMHUECKOH CBSI3N);

® NCIIOJIb30BAaTh TaKOW BMJI MaTEpHAIBHOrO (MPEAMETHOIO) MOJEIMPOBAHUS, KaK aHAJIOTOBOE
MOJIETTUPOBAHUE;

® UCIIOJIb30BAaTh TaKOM BHUJA MaTepHabHOTO (IIPEIMETHOr0) MOJEIHMPOBAHUSA, KaK (PU3NYECKOE
MOJICIUpOBaHue (Ha IPUMEPE MOJIEJIEH CTPOSHHUSI aTOMOB);

e omnpeneniaTb 00bEKTHl CPABHEHUS U aCHIEKT CPAaBHEHUSI OOBEKTOB;

® BBINOJHATH HEMOJIHOE OHOJIMHENHOE CPABHEHMUE;

® BBINOJHATH HEMOJIHOE KOMIUIEKCHOE CPAaBHEHHUE;

® BBINOJHATH IIOJTHOE OJTHOJIMHEHHOE CPaBHEHHE.

Tema 3. Ilpoctbie BemecTBa

[TonoxkeHrne MeTaJsIOB M HEMETAUIOB B MEPUOAUYECKON CHCTEME XUMHYECKuX 3snemeHToB [[. .
MenneneeBa. BaxHellne NpocTbie BEIIECTBA - METAJUIbL: JKEJIE30, AJTOMUHUN, KaJbLMi, MarHuu,
Hatpui, kanuit. O0mue puznyeckne cBOWCTBA METAIIIIOB.

Baxwelimme npocTeie BelIecTBa - HEMETaUIbl, 00pa3oBaHHBIC aTOMaMH KHCIIOPOJa, BOJIOPOJA,
azorta, cepsl, (ochopa, yriaepoga. CrmocoOHOCTH aTOMOB XHMHUYECKHX SJEMEHTOB K 0Opa3OBaHHIO
HECKOJIbKUX TPOCTHIX BELIECTB - AJUIOTPONHs. AJUIOTPONHbIE MOoAM(UKaLuU Kuciaopoaa, ¢ocdopa u
ojioBa. MeTtanmnuyeckiue U HEMETaNIMYeCKue CBOMCTBA MPOCThIX BemecTB. OTHOCUTENBHOCTD JEICHUS
IIPOCTBIX BEIIECTB HA METAJIJIbl U HEMETAJIBI.



[Mocrosinnass ABoraapo. KonmdectBo BemectBa. Monb. MomsipHas Macca. MosipHbIi  00beM
ra3oo0pa3Hbix BemiecTB. KpaTHble €IMHUIIBI KOJMYECTBA BEIIECTBA — MWUIMMOIb M KHJIOMOJb,
MUJUTAMOJIIPHAS Y KHJIOMOJISIPHAsT MacChl BEUIECTBA, MHJUIUMOJSIPHBIA W KWJIOMOJSPHBIA OOBEMBI
ra3o00pa3HbIX BEIECTB.

Pacuersl ¢ uCnonb30BaHUMEM IOHATHI «KOJMYECTBO BEIIECTBA», «MOJIAPHAs Macca», «MOJSPHBIA
00BEM ra3oBy», «IIOCTOSTHHAS ABOTaApoO».

PacuerHsble 3amaun. 1. Beruucienne MOJSIpHOW Macchl BEHIECTB MO XUMUYECKUM (opmyrnam. 2.
Pacyertsl ¢ MCMONIb30BaHUEM MOHATUN «KOJMYECTBO BEILECTBA», «MOJISIPHAS MAccay, «MOJISIPHBIM 00beM
ra3oBy, «IIOCTOsTHHAsi ABOTaZpoO».

JemoHcTpanuu. Hekoropble MeTalibl M1 HEMETaIbl KOJIMYECTBOM BemiectBa 1 Mosb. Mopenb
MOJISIPHOTO 00BeMa ra3000pa3HbIX BEUIECTB.

HDCI[MCTHBIC PE3VJAbTAaTbhI OﬁvquI/Iﬂ

VYyamuiicst JOJKEH ymems:

® CIOJB30BaTh IIPU XApAKTEPUCTHKE BEIIECTB [MMOHATUA: «METAJIb», <«IUIACTUYHOCTHY,
«TEIUIONPOBOJHOCTBY,  <AIEKTPONPOBOAHOCTBY,  «HEMETAIIbD),  «AJUIOTPOIHUS»,  «aJUIOTPOIIHbIE
BUJIOM3MEHEHWS, T MOIU(UKAITAN,;

® OIKCHIBATh IOJIO)KEHUE HIIEMEHTOB-METAJJIOB U 3JIEMEHTOB-HeMeTauioB B Ilepuogmueckoit
cucreMe Xxumuuyeckux iemMeHToB /. 1. Menneneesa;

e KJaccU(UIUPOBATH MPOCTHIC BEIICCTBA HA METAJIBI 1 HEMETAILIIbBI, 2JIEMEHTHI;

® ONpPEAeATh MPUHAIEHKHOCTh HEOPTaHMYECKHUX BEIIECTB K OJHOMY M3 M3YyYECHHBIX KJIAaCCOB —
METAJUIbI U HEMETAJLIBI;

® JI0Ka3bIBATb OTHOCHUTCIIbHOCTD ACJICHUS IIPOCTBIX BEIICCTB HA MCTAJLJIbI U HCMCTAJLJIbI;
® XapaKTCpPU30BaATb 06H_II/IC q)HSH‘ICCKI/IC CBOMCTBA MCTAJIJIOB,

® YCTAaHABJIMBATb NPUYNHHO-CICACTBCHHBIC CBA3U MCKAY CTPOCHUEM aTOMa U XHUMHYSCKOM CBS3bIO
B IIPOCTBIX BCIICCTBAX — MECTAJIJIaX M HEMCTAJLJIAX;

® OOBICHATH MHOFOO6pa3I/Ie MMPOCTBIX BEIICCTB TAKUM q)aKTOpOM, KaK aJIIIOTPOIINA;

® OMNHCHIBaTh CBOMCTBA BEIIECTB (Ha MMpuMEpax MpoOCThIX BEIIECTB — MCTAJUIOB U HeMeTaJ'IJ'IOB);

L4 CO6J'II-O,Z[8.TB npaBujia TCXHHUKU 0e30MmacHOCTH Ipu NIpOBCACHUUN Ha6)’H-0I[eHHI>i u na60paT0pHHx
OIIBITOB,

® MHMCIIOJIB30BaTh IpHU PCHICHUW PACUYCTHBIX 3aJad IOHATHUA: «KOJIUYECTBO BEIICCTBA», «MOJIb,
«IIOCTOsSIHHAasA ABOFaHPO», «MOJIIpHadg Maccay, ((MOJ'ISIpHI:Iﬁ 00BeM ra3oB», KHOPMAJIbHBIC YCIIOBUA,

¢ [IPOBOAUTH PACUCTHI C UCIIOJIB30BAHUCM MOHATUN: «KOJIHUYECTBO BCIICCTBA», «KMOJISIpHAA Maccay,
«MOJ'ISIpHI:IfI 00beM ra3oB», KIIOCTOAHHAsA ABoraz[po».

MeTanpeamMeTHblie pe3yJabTaTbl 00y4eHHus

VYyamuiicst JOJKEH ymems:

® COCTaBJIATH KOHCIIEKT TEKCTa;

® CaMOCTOSITEIHHO MCIOIB30BaTh HETIOCPEACTBEHHOE HAOII0ICHNUE;

® CaMOCTOSITETLHO O(GOPMIISATH OTYET, BKIIOUAIONIMNA OMUCAHWE HAOIOJEHUS, €ro pPe3ybTaToB,
BBIBOJIOB;

® BBINOJHATH MTOJIHOE KOMILJIEKCHOE CPaBHEHUE;

® BBINIOJIHATH CPABHCHHUE 110 aHAJIOTMH

Tema 4. CoeauHeHUs] XUMHYECKHUX 3JIEMEHTOB

Crenenp okucnenus. OrnpeneneHue CTENEHW OKHCICHHUSA SIIEMEHTOB 10 XUMHUYECKOW (opmyre
coenunenus. CocraBienne Gpopmys OMHAPHBIX COCTWHEHMM, OOIIMI croco0 WX Ha3biBaHWS. buHapHbIE
COCIIMHEHUS: OKCUBI, XJIOpUIbl, cynbduasl u ap. CocraBienue ux popmyn. [IpeacraBurenu OKCHAOB:
BOJA, YIJIEKUCIBIM ra3 M HeramieHass W3BecTb. lIpeacTraBuTenu JETy4uX BOJOPOAHBIX COCAMHEHMIA:
XJIOPOBOJIOPOJ M aMMHUAK.

OcHoBaHus, UX COCTaB M Ha3BaHUs. PacTBOpMMOCTh OCHOBaHWU B Boje. Tabmuiia paCTBOPUMOCTH
THAPOKCUIOB U cosie B Boxe. lIpencraBurenu Imienodei: TMAPOKCUABI HATpUSA, Kalausd U KaJbLUL.



IlonsTHe 0 KauecTBEHHBIX peakuusax. VHaukartopel. M3MeHEHHE OKpacKu HMHIMKATOPOB B ILIEIOYHOMU
cpezne.

Kucnotsl, ux cocraB u Ha3zBanus. Kinaccudukamnus kuciot. [IpeacraBureny KUCIOT: cepHasi, COMsSHAS
U a30THasA. I3MeHeHue OKpacku MHJIUKATOPOB B KMCJIOTHOM cpelie.

Conu kak Ipou3BOIHBIE KUCIOT U OCHOBaHMM. VX cocTaB u Ha3BaHus. PacTBOpUMOCTH cojieit B BOJIE.
[IpeacraBuTenu comneit: XJIopua HaTpus, kKapoOoHat u pocdar KanbIus.

AMop(dHBIE 1 KpUCTANTNYECKUE BEIIECTBA.

MeXMOJIeKYIISIpHbIE  B3aMMOJACHCTBHSA. THUIBI KPUCTAUIMYECKUX PEUIETOK: HOHHAs, AaTOMHas,
MOJIEKYJIIpHAs U METAJUTUYECKasi. 3aBUCUMOCTh CBOMCTB BEILIECTB OT THUIOB KPUCTAUIMYECKHUX PEIIETOK.

BemniecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUSA. 3aKOH MOCTOSIHCTBA COCTaBa JIJIsl BEIIECTB
MOJIEKYJISIPHOT'O CTPOCHHSI.

Uucteie BemectBa M cMmecHu. [IpuMepsl KUAKHUX, TBEPIbIX W Ta3000pa3HbIX cMeceil. CBoiicTBa
YUCTBIX BEIIECTB U cMmece. X cocrtaB. MaccoBas U oObeMHasl JOJM KOMIIOHEHTa cMecH. PacdeTsi,
CBSI3aHHBIC C UCIIOJIb30BAHUEM IMOHSATHS JOJI.

Pacuérnble 3apaun. 1. Pacuer maccoBoil u 00BEMHOM 10JICHi KOMIIOHEHTOB CMECH BEIICCTB. 2.
Brruucienne MaccoBoil 10JIM BEIIECTBA B PAacTBOPE MO M3BECTHOM Macce pacTBOPEHHOI'O BEIIECTBA U
Macce pactBopuresis. 3. BerunciaeHue Macchl pacTBOPSIEMOTO BELIECTBA U PACTBOPUTENSI, HEOOXOAMMBIX
JUISl TIPUTOTOBJICHUSI ONMPEACICHHONM MacChl pacTBOpa C M3BECTHOW MAacCOBOW JIOJIEH pPAacTBOPEHHOIO
BEIIECTBA.

IIpeaMeTHBIE Pe3VJbTAThl 00YUeHHUs

VYyamuiicst JOJKEH ymems:

® HCIIOJIB30BATh IIPU XapaKTEPUCTHKE BEILIECTB IOHSTHS: «CTENEHb OKUCICHUS», «BAJCHTHOCTHY,
«OKCUJBD», «OCHOBAHMS», <«ILEIOYH», «KAYECTBEHHAs peaklus», «UHIUKATOpP», «KUCIIOTBI»,
«KHUCIOPOACOACPIKAIIME KHUCIOThI», «OCCKUCIOPOJHBIE KHCIOTBI», «KHCIOTHas Cpefa», «IeIouHas
cpena», «HeWTpalbHas cpelna», «mkaia pH», «comm», «amop@HbIE BELIECTBa», «KPHUCTAINYECKUE
BEUIECTBA», «KPUCTAJUIMYECKAs pEIIETKa», «UOHHAs KPHUCTAUIMYECKAs PELIETKa», «aTOMHas
KpUCTAJTIMYECKAsl ~ PELIeTKa», «MOJIEKYJSpHAas  KpUCTAJUIMUECKas  pelieTKay, «MeTaJlIM4ecKast
KPUCTAJIIINYECKAs] PEIIETKA», «CMECHY;

e Kiaccu(UIUPOBATH CJIOKHBIE HEOPraHWYECKUE BELIECTBA MO COCTAaBY Ha OKCHJIbl, OCHOBaHUS,
KHMCIIOTBI U COJIM; OCHOBAHHUS, KHCIOTBl U COJIU [0 PACTBOPUMOCTH B BOJIE; KUCJIOTHI 10 OCHOBHOCTU U
COJIEP/KAaHUIO KHCIIOPO/Ia;

® ONpEeneNiATh MPUHAIICKHOCTh HEOPraHMYECKHX BEIIECTB K OJHOMY M3 H3YYEHHBIX KJIACCOB
(oKcHIBI, T€TY4YHE BOJAOPOIHBIE COETUHEHUS, OCHOBaHMsI, KCIIOTBI, COJIM) IO (hopmyiie;

® OIHUCHIBATH CBOMCTBA OTIENBHBIX IMPEICTABUTENEH OKCHAOB (HAa NMPHUMEPE BOJBI, YIIIEKHCIOrO
ra3a, HETalleHOW MW3BECTH), JIETYYMX BOJOPOJIHBIX COEIMHEHUN (Ha NIpHUMEpPE XJIOPOBOAOPOAA H
aMMHaKa), OCHOBaHHUU (Ha MpHUMepe TUIPOKCHUIOB HATPHsl, Kalus M KalblLHs), KUCIOT (Ha MpuMepe
CepHOM KUCIIOTHI) U cojlel (Ha mpuMepe XJIopHia HaTpus, KapOoHaTa Kayblus, pocdara kaabpus);

® ONPENENATh BAJICHTHOCTh U CTENIEHb OKHCIIEHUS 3JIEMEHTOB B BEILIECTBAX;

® COCTaBIIATH (DOPMYJIBI OKCHIOB, OCHOBAaHUM, KUCIOT M COJIEH IO BAJIEHTHOCTSIM M CTENEHSM
OKHUCJIGHUS JJIEMEHTOB, a TaK)Ke 3apsJaM HOHOB, yKa3aHHbIM B TaOJMlle PacTBOPUMOCTH KHCIIOT,
OCHOBaHMH U COJIEH;

® COCTaBJISATh Ha3BaHMS OKCHJIOB, OCHOBAHUH, KUCIIOT U COJIeH; CpaBHUBATh BAJIEGHTHOCTh U CTEIIEHb
OKUCJICHUS; OKCUbI, OCHOBAHUS, KUCIOTHI M COJIM IO COCTaBY;

® HCIOJIb30BaTh TAOJIUILy PACTBOPUMOCTH IS OTIPENICTICHUSI PACTBOPUMOCTH BELIECTB;

® YCTaHABJIMBATh ICHETUYECKYIO CBSA3b MEXJY OKCHUAOM M I'MIPO-KCUAOM M HA00OpOT; NPUYMHHO-
CIICICTBEHHBIE CBSI3U MEXAY CTPOCHUEM aTOMA, XUMUYECKOU CBSI3bIO M THUIIOM KPHUCTAJUIMYECKOU pelIeT-
KM XMMHUYECKHX COECIMHEHU;

® XapaKTepU30BaTh aTOMHBIC, MOJIEKYJIAPHBIEC, HOHHBIEC METAJUINYECKNAE KPUCTAIIMYECKHE PEILIETKH;
cpelly pacTBopa ¢ MOMOIIbI0 mKansl pH;

® [IPUBOJAUTH IPUMEPHI BEUIECTB C Pa3HBIMU TUIIAMHU KPUCTAJUIMUECKON PELIETKY;



® [IPOBOJUTH HAOIOJACHUS 32 CBOMCTBAMHU BEIIECTB U SBJICHUSIMHU, IPOUCXOSIIIMMHU C BEIIECTBAMU;

e coOmroaTh IpaBuiIa TEXHUKH O€30MMaCHOCTH MPHU MPOBEICHUH HAOIIOICHUIA U OTIBITOB;

® HCCIEA0BAThH CPENY pacTBOpPa ¢ HOMOIIBK) UHIUKATOPOB; KCIIEPUMEHTAIIBHO PA3INYaTh KHUCIOTHI
U IIEJI0YH, TOJIB3YSICh HHAUKATOPAMMU;

® JCIIOJB30BaTh IPU PELICHUH PACUETHBIX 3a7a4 MOHATHUS «MACCOBas JOJISI AJIEMEHTA B BEILIECTBEY,
«MaccoBast IOJIsl PACTBOPEHHOTO BEIIECTBA», «O0OBEMHAsI JI0JII Ta3000pa3HOr0 BEUIECTBAY;

® [IPOBOAMUTH pPAcCyYEThl C MCIOJb30BAaHUEM MOHATUHA «MaccoBasi JOJsl AJIEMEHTa B BEILECTBEY,
«MaccoBas JI0JIsl PACTBOPEHHOT'O BEIIIECTBA», «00BEMHAs JI0JISI Ta3000pa3HOTO BEIICCTBAY.

MeTanpeamMeTHble pe3yJabTaThl 00yUeHUs

VYyamuiics 1OJIKEH ymems:

® COCTaBJISATh HA OCHOBE TEKCTA TAaOJIMLIbI, B TOM Yucie ¢ IpuMeHeHueM cpencts UKT;

® 110]] pyKOBOJICTBOM YUHUTENS IPOBOJAMTH OMOCPETOBAHHOE HAOIOICHHE

® 1[10J PYKOBOJACTBOM Y4uTess O(QOPMIATH OTYET, BKIIIOYAIOIIMN ONHUCAHHE 3KCIIEPHUMEHTa, €ro
pe3yJbTaToB, BEIBOJIOB;

® OCYWIECTBIISITh HMHIYKTHBHOE 0000meHHEe (OT €OUHUYHOTO JOCTOBEPHOTO K  00mEeMy
BEPOSITHOCTHOMY), T. €. ONpPENeNsATh OOIIMe CYyNIeCTBEHHBIC NPU3HAKK JBYX M 0Oojiee OOBEKTOB M
¢bukcupoBaTh uxX B (hopMe MOHATUS WIN CYXKJCHHUS;

® OCYWIECTBIISITh ACAYKTUBHOE 000O0IIEHHE (ITOJBEACHHE €AMHUYHOTO JOCTOBEPHOrO moj oOriee
IOCTOBEPHOE), T. €. aKTyaJlu3UpoBaTh TMOHATHE WIM CYXKICHHE, M OTOXIECTBISITh C HUM
COOTBETCTBYIOLIHE CYLIECTBEHHbIE IPU3HAKU OJTHOTO WK O0siee 00bEKTOB;

® OIpeneNsiTh acleKT Kiaccu(ukanuy;

® OCYIIECTBIISTH KITACCU(PHUKAIHIO;

® 3HATh U UCTOJIB30BATh Pa3IMUHBIC (POPMBI TIPEACTABICHUS KIaCCU(PUKAIIH.

Tema 5. MW3meHeHus, npoucxoAsiiye ¢ BeleCTBAMH

[TonsiTe sABJIEHUMN Kak W3MEHEHHH, NPOUCXOASIIMX C BeleCTBaMH. SBIEHHS, CBSI3aHHBIE C
U3MEHEHHEM KPHUCTAJUIMYECKOTO CTPOEHHUs BELIECTBA IPH IOCTOSHHOM €ro cocTaBe, (hU3MYECKHE
aBJieHUs. PU3HUecKue [BJICHUS B XMMMH: AUCTWUIALUSA, KPUCTAJUIM3aLUs, BbIIAPUBAHME M BO3TOHKA
BELIECTB, LIEHTPUPYTUPOBAHUE.

SIBneHus, CBSI3aHHBIE C W3MEHEHHEM COCTaBa BEILECTBA, - XUMHUYecKHe peakuuu. IIpusHakum u
yCJIOBUS MPOTEKaHUsI XUMUUECKUX peakuuil. [loHsaTHe 00 3K30- M 3HJOTEPMUYECKUX peakuusax. Peakuuu
rOpEeHNs KaK YaCTHBIN CTydall SK30TEPMHUUYECKUX PEAKIIMM, IPOTEKAOIINX C BBIICJICHUEM CBETA.

3aKkOH COXpaHEHUs MacChl BEUIECTB. XHUMHYECKHE YpAaBHEHMs. 3HAUY€HHE HHIEKCOB U
koa¢pdunmenToB. CocTaBieHNe YpaBHEHUN XUMUYECKUX PEAKIIUM.

Pacyersl mo xuMmuueckuM ypaBHEHHMSAM. PellieHue 3ajad Ha HaXOXAECHHUE KOJIMYECTBA BEIIECTBA,
Macchl WIM 00beMa MNPOAYKTAa pPEaKlIUHU MO KOJUYECTBY BEIECTBA, Macce€ WM O00bEMY HCXOJIHOTO
BEIECTBA. Pacyersl ¢ HMCIOJIB30BAaHUEM IIOHATHUS <«JIOJIsSI», KOTJa HCXOJHOE BEIIECTBO JAHO B BHUJIE
pacTBopa C 3alaHHOM MAacCOBOM JI0JI€M PaCTBOPEHHOI'O BEUIECTBA MIIM COAEPKUT OINPEICIICHHYIO OO
[IPUMECEH.

Peaknun paznoxenus. [lonarue o ckopoctr xumudecknx peakuuid. Karaimmsatopel. @epMeHTHI.

Peakiuu coenunenus. Karanutuueckue u Hekatanutuueckue peakunu. OOpaTuMblie 1 HEOOpaTUMBbIE
peakuuu.

Peakuuu 3amenieHus. DIEKTPOXUMHUYECKUN Pl HaNpPsSIKEHUH METAJUIOB, €r0 HCIIOJIb30BAHUE IS
IIPOTHO3MPOBAaHUS BO3MOKHOCTH IPOTEKAaHUS pEaKUUid MEXKIy METaUIAMH M pPacTBOPAMU KHUCIOT.
Peakuuy BhITECHEHHS OTHUX METAJUIOB U3 PACTBOPOB UX COJIEM IPYIrMMH METalIaMu.

Peaknun oOmena. Peakniuu HelTpanu3amuu. Y ciIoBHsS MPOTEKAHUS PEaKuii oOMeHa B pacTBOpax 110
KOHIIA.

Tunbel xuMHYECKUX peakiuil (M0 MPHU3HAKY «YMCIO M COCTaB MCXOJHBIX BEIIECTB M IPOAYKTOB
peaxkiun») Ha IpUMepe CBOMCTB BOJIbl. Peakius pazinoskeHus - AJIeKTpon3 BoJbl. Peakuny coennHeHus -



B3aHMOﬂCﬁCTBHC BOObI C OKCHAAMH MCETAJJIOB MW HCEMECTAJIOB. Ilonsarue «CAAPOKCHUIBD. PCaKL[I/II/I
3aMEIICHUs] - B3aUMOJICHCTBHE BOJABI C IICJTOYHBIMH W MICTOYHO3EMEIBHBIMH MeTaJlaMu. Peakuuu
oOMeHa (Ha mpuMepe TUIPoIH3a CYIb(Puaa ATFOMUHUS U KapOuIa KabIus).

Pacuérnpie 3agaum. 1. BpluncieHne 1O XWMHUYECKMM YPaBHEHHSIM MAacChl MM KOJMYECTBA
BEIIECTBA M0 M3BECTHOM Macce WM KOJUYECTBY BEIIECTBA OJHOTO M3 BCTYHAIOIIMX B PEAKIIUIO BEIIECTB
WIH TPOJYKTOB peakuuu. 2. Berancienne macchl (KOJMYECTBA BEIIECTBA, 00bEMa) MPOAYKTA PEAKIIHH,
€CTM M3BEeCTHA Macca HMCXOJIHOTO BEIECTBA, COJCPKAIIETO OIpPEICICHHYI0 JION0 MpuMeceil. 3.
Brruuciienne Maccol (KOJIMUECTBA BENIECTBA, 00beMa) MPOAYKTa PEaKIiK, €CIIM H3BECTHA Macca pacTBopa
M MaccoBast J0JIs1 pACTBOPEHHOTO BEIIECTBA.

HDeIlMeTHLIe peE3vJbTaThbl OﬁV‘IeHHH:

VYyamuiicst JOJKEH ymems:

e Kiaccu(UIUPOBATH XUMUYECKUE PEAKIIUU 110 YUCIY U COCTABY MCXOJTHBIX BEIIECTB U MPOAYKTOB
peakuuu; TermioBoMy 3P GeKTy; HaMpaBICHUIO MPOTEKAHUS PEeaKINK; YUaCTUIO KaTaau3aTopa;

® CMOJB30BaTh TAOJHUIy PACTBOPUMOCTH ISl OMPECICHUS BO3MOXKHOCTU MPOTEKAHUS PEaKIUi
0o0MeHa; IIEKTPOXUMUYCCKUH PsIJ HANPSsHKEHUH (aKTHBHOCTH ) METAJUIOB TSI ONIPEICIICHUSI BO3MOXHOCTH
MIPOTEKAHUS PEaKINil MeXKIY METaJlJIaMH U BOAHBIMU PaCTBOPAMH KHUCIIOT U COJIEH;

e Ha0JIFO/IaTh W ONMUCHIBATH NMPU3HAKH M YCIOBHUS TCUCHUS XMMHUYCCKHX PEAKIUH, JEIaTh BHIBOJIBI
Ha OCHOBAaHUM aHaJIM3a HAOJIOIEHUH 3a SKCIIEPUMEHTOM;

® [IPOBOJUTH pPaCyeThl MO XMMUYECKUM YpPAaBHEHUSM Ha HAXOXXJICHUE KOJMYECTBA, MACChl WIH
o0BbeMa MPOAYKTA PEAKIMH 110 KOJIMYECTBY, MacCe WM 00beMY HCXOJHOTO BEIIECTBA; C UCIIOJIb30BAaHUEM
MOHATHUSL «JOJIsI», KOrJAa HMCXOJHOE BEHIECTBO JaHO B BHJIE PAacTBOpa C 3aJlaHHOM MAacCOBOM J0Jiei
PacTBOPEHHOTO BEIIECTBA WJIM COAEPKUT OMPEACIICHHYIO JOJII0 IPUMECEH.

MeTanpeameTHblie pe3yabTaTbl 00y4eHUst

VYyamuiicst JOJKEH ymems:

® COCTAaBJISATH HA OCHOBE TEKCTA CXEMBI, B TOM uHcie ¢ npumeHenuem cpeacts KT,

® CaMOCTOSITENIbHO O(QOPMIIATh OTYET, BKJIIOYAIOIIMN OMUCAHHWE SKCIEPUMEHTA, €ro Pe3yibTaToB,
BBIBOJIOB;

® UCMOJNb30BaTh TaKOW BHJ MBICICHHOTO (MJEAIBHOT0) MOJEIMPOBAHMS, KaK 3HAKOBOE
MOJIeTTUpOBaHue (Ha MpUMepe YpaBHEHUI XUMUYECKUX PeaKIuii);

e paznuyaTh 00BEM U COJIEPIKAHNE OHSITU;

e pa3iIMyaTh POJAOBOE U BUIOBOE MOHATHS;

® OCYUIECTBIIATH POJOBHIOBOE ONPE/EIICHNE TOHATUH.

Jemonctpanun. Ilpumepsl ¢usnueckux sBICHUWM; a) IUIaBieHue mnapadunHa; 0) auPdy3us
JOYIIUCTBIX BEIIECTB C TOPSIICH JTaMIOYKH HakanuBaHus. [IpuMepbl XUMHUYECKHX SIBICHUM: a) TOpEHHE
Maruus; 0) B3aUMOJIEHCTBHE COJISTHOM KHCIOTBI C MPaMOPOM WJIM MEJIOM; B) TOJYYCHHE THAPOKCH]IA
menu (Il); r) pacTBopeHre MOMTYyYEeHHOTO THAPOKCHIA B KUCIIOTaxX; J) B3aumozercTue okcuna meau (1)
C CEpHOM KHCIOTOW TpU HATPEBAHWH, €) PA3TOKEHHWE TEepMaHraHaTa Kaius; >X) B3aUMOJICUCTBHUE
pa30aBIEHHBIX KUCIOT C METaNIaMH.

IIpeaMeTHbIE Pe3VJbTATHI 00YUEHHUS .

VYyamuiicst JOJKEH ymems:

e oOpamarbcs ¢ 1abopaToOpHBIM 00OPYAOBAaHHEM M HarpeBaTeIbHBIMU MPHOOpPaAMH B COOTBETCTBUH
C NpaBWJIaMHM TEXHUKU O€30I1aCHOCTH;

® BBINOJIHATH MPOCTEHIINE MpPUEMBbl pabOTHl C J1AOOPATOPHBIM O0OpPYIOBaHHUEM: JIAOOPATOPHBIM
LITaTUBOM; CIIUPTOBKOM;

e Ha0II0aTh 33 CBOMCTBAMU BEILECTB U SIBJICHUSAMH, IPOUCXOAAIIUMHU C BEILIECTBAMU;

® ONUCBIBATh XMMHYECKUH HKCIEPUMEHT C MOMOIIbI E€CTECTBEHHOIO (PYCCKOTO WM POJIHOIO)
A3bIKA U SI3bIKa XUMUU;



¢ JCJIaTh BBIBOJELI IO PE3YJIbTaTaM MMPOBCACHHOT'O SKCIICPUMCHTA,
® TOTOBUTH PAaCTBOPLI C onpez[eneHHofI MacCoOBOM HOHCﬁ PaCTBOPECHHOI'O BCIIICCTBA,
® [IPUI'OTOBUTH PACTBOP U paCCUUTATh MACCOBYIO JOJIIO paCTBOPEHHOI'O B HEM BEIICCTBA.

MeTal’lpeL[MeTHbIe pe3yJbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:
CaMOCTOSITENILHO MCIIOJIb30BAaTh ONIOCPEI0BAaHHOE HAOIOICHHUE.

Tema 6. Teopust 3J1EKTPOJUTHYECKON TUCCONMANMM U CBOHCTBA KJIACCOB HEOPTaHUYECKUX
coeIMHEeHU I

[TonsATHe 00 3IEKTPONUTUYECKOM AMCCOLMALMU. ODJIEKTPOJIUTHl U HEIIEKTPOJIUTHL. MexaHu3m
JUCCOLUAIMHU 3JIEKTPOIUTOB C Pa3IMYHbIM TUIIOM XUMHYECKOH CBSI3U. CTENEeHb 3IEKTPOIUTUYECKON
aucconnanuu. CUabHbIE U CIIa0bIe 3JEKTPOIUTHI.

OCHOBHbIE TIOJIOKEHUSI TEOPUHU AIEKTPOJIUTUYECKONW Iuccounanuu. VOHHbIE ypaBHEHHS pEaKIui.
VYcinoBust NpoOTeKaHMs pPeakUMu OOMEHa MEeXAy JJIEKTPOJMTaMU JI0 KOHIlAa B CBET€ HOHHBIX
IIPEACTABJICHUM.

Knaccu¢ukanus MOHOB U X CBOMCTBA.

Kucnotsl, ux knaccupukauus. Jluccoumanuss KUCIOT M HMX CBOWCTBA B CBETE€ TEOPHUH
EKTPOJINTUYECKON — Aucconuanud. MonekyaspHble W HOHHBIE YpPaBHEHHMS pEakUUd KHUCIIOT.
B3aumopneiictBue KHMCIOT € MeTallaMU. OJIEKTPOXUMHUYECKUH psAA  HAOpPSDKEHUHM  METaslloB.
B3aumoneincTBue KUCIOT ¢ OKCUAAMM METaJIOB. B3auMOIENHCTBUE KUCIOT C OCHOBAHMUSAMHM - PEAKLIMS
HelTpanu3auuu. BzaumoaelicTBue KHCIOT ¢ coisiMu. Mcnonp3oBaHue TaOMUIBI pACTBOPUMOCTH IS
XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBaHusl, ux kiaccupukanusa. Jluccomuanusi OCHOBAaHMW M HMX CBOMCTBA B CBETE TEOPUHU
NEKTPOJINTUYECKON Juccoluanuu. BzanMonelictBie OCHOBaHUMN C KUCIOTaMH, KUCIOTHBIMUA OKCHIaMU
u consiMu. Mcmonb3oBaHue TaOMUIBI PACTBOPUMOCTH JJISl XapaKTEPUCTUKM XHUMHUYECKUX CBOWCTB
OCHOBAaHUM. Paznoxenune HEPACTBOPHUMBIX OCHOBaHUI pu HarpeBaHuM.
Comm, ux xiaccupukanus U AUCCOLMALMS PA3TUYHBIX TUMOB cosiei. CBOWCTBA COJIel B CBETE TEOPHUHU
ANEKTPOJINTUYECKON Iucconnanuu. B3anMoaencTBue coieil ¢ MeTalulaMM, YCJIOBUS NMPOTEKAHUs JTUX
peakuuii. B3aumopeincTBue coieil ¢ KUCIOTaMU, OCHOBAaHUSIMU W COJIAMH. VCroip30BaHHME TaOIHIIBI
PacTBOPUMOCTH AJIs1 XapaKTEPUCTUKN XUMUYECKUX CBOIMCTB COJIEH.

O060061eHne cBeieHn 00 OKCUaax, X KJIacCU(pUKALUN U XUMUYECKUX CBOMCTBAX.

I'enernueckue psAapl METALIOB M HEMETANIOB. ['eHeTHueckas CBA3b MEXIy KiaccaMu
HEOPraHWYECKHUX BEILECTB

OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakuuu. OKUCIUTENb, W BOCCTAHOBUTENb, OKHUCIEHHE W
BOCCTaHOBJICHHE.

Peakiiun HOHHOTO 0OMEHa M OKUCIIUTEIbHO-BOCCTAHOBHUTENbHbIE peakiui. COCTaBlIeHUE YpaBHEHHH
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOJ0M JIEKTPOHHOTO OaiaHca.

CBoiicTBa MPOCTHIX BEILECTB - METAJUIOB U HEMETAJJIOB, KUCIIOT U COJIEH B CBETE MpECTaBICHUN 00
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX MPOIECCAX.

IIpeaMeTHbIE Pe3VJbTATHI 00YUEHHUS

VYyamuiicst JOJKEH ymems:

® CMONB30BaTh IMPU  XApPaKTEPUCTUKE  MPEBpAICHHIl  BEIIECTB  MOHATHUS:  «PaCTBOPY,
«QIEKTPOJIUTHYECKAS JUCCOLUALUY, «JIEKTPOIUTHI, «HEINEKTPOJIUTHI), «CTEMEHb AHCCOLMALINN,
«CHJIBHBIE JJICKTPOJIUTHD), «CJIa0BbIe AJIEKTPOJUTHIY, «KATHOHBI», «AHHOHBI», «KUCJOTBI», «OCHOBAHHSI,
«COJINY», «MOHHBIE PEAKINNY, «HECOJIICO0Pa3yIONIue OKCUIBD), «COIe00pa3yIolue OKCHIbI), «OCHOBHBIC
OKCHUJIBI», «KUCJIOTHBIC OKCHJIBI», «CPEIHUE COJIHM», KKUCIBIC COJN», «OCHOBHBIC COJN», «TCHETUYCCKUI
PAIY», «OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE PEAKIIUNY, «OKHCIUTEINbY, «BOCCTAHOBUTEINDbY, «OKUCICHUEY,
«BOCCTAHOBJICHHE;

® ONNCHIBATH PACTBOPEHUE KaK (PU3UKO-XUMHUUYECKUHN TPOIIECC;



® JWJUIKOCTPUPOBATH MPUMEPAMU OCHOBHBIE IMOJIOKEHUS TEOPUU AIEKTPOIUTUYECKON TUCCOLMALINM;
TCHETHYECKYIO B3aUMOCBSI3b MEX/TY BEIIECTBAMH (ITIPOCTOE BEIIECTBO — OKCHJI — THIAPOKCHI — COJIb);

® XapaKTepU30BaTh OOIIME XMMHYECKHE CBOWCTBA KHCIOTHBIX U OCHOBHBIX OKCHUIOB, KHCIIOT,
OCHOBAaHHMH U COJIEW C MO3ULHN TEOPUU DJICKTPOJIUTHUECKON JMCCOLMALNH; CYLIIHOCTh JIEKTPOJUTHYEC-
CKOM JUCCOLMAIIMU BEIIECTB C KOBAJIEHTHOW MOJSPHOM M MOHHOM XMMHYECKOM CBS3BIO; CYIIHOCTH
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX PEAKIINIA;

® [PUBOJUTH MPUMEPHl PEAKIUH, MOATBEPKIAIOMMNX XHUMHYECKUE CBOMCTBA KHUCIOTHBIX U
OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBAHMH M COJICH; CYIIECTBOBAaHHUE B3aMMOCBSA3M MEXK]Y OCHOBHBIMU
KJIaCCaMH HEOPTaHUYECKUX BEILECTB;

e KJIacCU(PUIUPOBATh XUMHUYECKHE PEAKIUU IO «U3MEHEHHIO CTEICHEH OKHUCICHHUS DJIEMEHTOB,
00pa3yIomux pearupyroInre BEIecTBa,

® COCTaBJSATb YPABHEHUS JJEKTPOJUTUYECKON JHCCOLMALMHA KHUCJIOT, OCHOBaHUW U COJIEH;
MOJIEKYJIIPHBIC, TIOJIHBIE M COKPALICHHbIE WMOHHBIE YPAaBHEHUsI PEaKUUWA C YYaCTHUEM BJIEKTPOJIUTOB;
yYpaBHEHHUS OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUil, HCIONb3Yys METOJ 3JIEKTPOHHOro OanaHca,
yYpaBHEHUS  PEAKIMWA, COOTBETCTBYIOLIMX  IOCJICIOBATEIBHOCTH  (WIIETIOYKE»)  IPEeBpallCHHI
HEOPraHWYECKUX BEIIECTB PAa3IMYHBIX KIACCOB;

® ONpPEACNATh OKHCIHUTEIb M BOCCTAHOBUTENb, OKHCICHHUE W BOCCTAHOBJICHHE B OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUAX;

® YCTaHaBJIMBAaThb IPUYUHHO-CJIEICTBEHHBIE CBS3M: KJIACC BEIIECTBA — XHWMHUYECKHE CBOMICTBA
BCILIECTBA;

e Ha0JII0/IaTh U OMHUCHIBATH PEAKIIUU MEXKY DJIEKTPOIUTAMU C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO
WJIU POJTHOTO) SI3bIKA U S3bIKA XHMHH,

® TPOBOJAUTH  ONBITHL, MOATBEPKIAIOIMIME XUMHUYECKHME CBOWCTBA  OCHOBHBIX  KJIACCOB
HEOPraHWYECKUX BEILECTB.

MeTal’lpe}lMeTHble pPe3yJbTaThbl Oﬁy‘leﬂl/lﬂ

VYyamuiicst JOJKEH ymems:
JIeJIaTh MIOMETKH, BBIIMCKH, LIMTUPOBAHUE TEKCTA;
COCTaBJIATH JAOKJIAJ;
COCTaBJISITh HA OCHOBE TEKCTa rpaduKH, B TOM yucie ¢ mpuMeHenuem cpenacts UKT;
BJIAJIETh TAKUM BUJIOM HU3JI0KEHUS TEKCTa, KAK PACCYKICHUE;
® WCIIONIb30BaTh TAaKOW BHUJ MBICIEHHOTO (MAEaTbHOT0) MOJICIMPOBAHUS, KaKk 3HAKOBOE
MOJICIUpOBaHNE (HAa TMpUMEpe YpaBHEHWW peaKIUil IJUCCOIMAIMN, HOHHBIX YpPaBHEHUH peaKIIHid,
MOJIypeaKlMii OKHCIIEHUSI-BOCCTAHOBIICHU );
® pa3MyaTh KOMIIOHEHTHI I0KAa3aTENbCTBA (TE3UC, ApTyMEHTHI U (DOPMY JT0OKa3aTEIbCTBA);
® OCYILIECTBIISATH NPAMOE HHAYKTUBHOE 10KA3aTEIbCTRO.

JemoHcTpanuu. lcnblTaHue BEUIECTB M UX PACTBOPOB Ha 3JIEKTPOIPOBOAHOCTh. 3aBHUCHUMOCTH
3JIEKTPONPOBOJTHOCTH YKCYCHOM KHCJIOTBI OT KOHIEHTpAIMU. B3auMoielicTBue IMHKA C CEPOid, COSTHOM
kucioToi, xinopuaom meau (II). 'openne maruus.

IIpeameTHbIe pe3yJibTATHI 00y4EeHUSA

VYyamuiicst JOJKEH ymems:

e oOpamarbcs ¢ J1abopaToOpHbIM 00OPYAOBAaHHEM M HarpeBaTeIbHBIMU MPHOOpaAMH B COOTBETCTBUH
C MpaBHJIAMH TEXHUKU OE30MaCHOCTH;

® BBIMOJHATH MPOCTEHIITHE MMPUEMBI 00paIIeHUsI ¢ JIA0OpaTOPHBIM 000PYIOBaHUEM: JTa0OPATOPHBIM
LITaTUBOM, CHUPTOBKOI;

e Ha0JII0/1aTh 32 CBOMCTBAMH BEILLECTB U SIBICHUSAMHU, TPOUCXOISAIINMU C BEIIECTBAMU;

® ONUCHIBATh XUMHYECKHH SKCIIEPUMEHT C IOMOIIBIO €CTECTBEHHOIO (PYCCKOrO MM POJHOTO)
SI3bIKa U A3bIKA XUMUMY;



¢ JCJIaTh BBIBOJHLI IO PE3YyJIbTaTaM IMPOBCACHHOTO SKCIICPUMCHTA.

MeTal’lpeL[MeTHbIe pe3yJbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:

® OIpCAcCIIATh,

Hcxogsa U3 yqe6H0171 3aJa4u, HeO6XOI[I/IMOCTB HEMMOCPEACTBCHHOI'O  MJIK

OIIOCPEI0BAaHHOIO HAOJIIOICHMS,
® CaMOCTOSITENFHO (POPMHUPOBATH MTPOrPAMMY IKCIIEPHUMEHTA.

OcHoOBHbBIE BH/ABI 1eSITeIbHOCTH YUYAIIMXCS

HaszBanue
pa3aena

Buapl 1esiTeJIbHOCTH Y4amxcst

Bsenenune

PackpbIBaTh CMBICII N3y4aeMBbIX ITOHSITHUH.

PackpsiBaTh poJb XMMHM B HOPUPOAE M KU3HU YEIOBEKa, €€
CBSI3b C IPYI'MMHU HayKa U Pa3nnuyaTh 4UCThbIE BELIECTBA U CMECH;
OJTHOPOJHBIE U HEOAHOPOHBIE CMECH.

CnenoBaTh mHOpaBUjaM II0Jb30BaHUS XHMHUYECKOW MOCYIOoH u
J1a00opaTOPHBIM O0OOPY/IOBAaHHUEM, a TAKXKe IIpaBUIaM OOpaIleHUs
C XMMHYECKMMM BE€LIeCTBa- MH B  COOTBETCTBUH C
WHCTPYKILMSIMU 10 BEINOJIHEHUIO TPAKTUYECKUX PadoT.

IlnanupoBate W IIPOBOJAUTHE XHUMHYECKHH DKCIIEPUMEHT IIO
W3YyYE€HHUIO U OIHMCAHUIO (PU3MYECKHUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3zieseHus CMeCei BEIIECTB.

Hcnionp30BaTh NpU BBIITOJHEHUN YUYEOHBIX 3aJJaHUN U B IIpoliecce
HCCIIe10BAaTEIbCKOM JIeSTEIIbHOCTHU Hay4YHO-TIOMYJISIPHY IO
JIUTEPATYPY XUMHYECKOTO COZEpKaHus, CIIpaBOYHBIE
MaTepuaibl, pecypchl HTEepHeTA .

BricTpanBaTe pa3BEPHYTbIE NHUCBMEHHBIE W YCTHBIE OTBETBI C
onopou Ha uHQpoOpMaLMIO U3 yueOHHKa U CIIPaBOYHBIX MaTEpPUAIIOB,
IPpaMOTHO HCHOJIb30BaTh W3yUYEHHBINM NMOHATUMHBIN amnmapar Kypca
XUMUHU

ATOMBI
XUMHUYECKUX
3JIEMEHTOB.

Beruuciaste MOJISIpHYIO MacCy BENIECTB; KOJIMYECTBO BEIIECTBa,
00BEM rasza, Maccy BEIIECTBA;

I[IpoBoauTe pacu€Thl MO YypaBHEHHUSIM XUMHUUYECKHUX PEaKIMM:
KOJIM4EeCTBa, OOBEMA, MacChbl BeEIIeCTBA MO H3BECTHOMY
KOJIMUECTBY, OOBEMY, Macce peareHTOB WM MPOJYKTOB
peaknuu .

BricTpanBaTe pa3BEPHYTBIE NHUCBMEHHBIE W YCTHBIE OTBETBI C

onopou Ha nHpopMalHIo U3 yueOHHKa U CIIPaBOYHBIX MaTEepHUaAIOB,

IPpaMOTHO HCIIOJb30BaTh W3y4YEHHBIN IOHATHUWHBIN amnmapatr Kypca

XUMHUHU

IIpocTslie
BELIECTBA.

VYcraHaBnuBaTh CBSI3b  MEXIY MOJIOKEHHEM DJJIEMEHTa B
MIEPUOJUYECKON CHCTEME M CTPOEHHEM ero aroma (CocTaB M
3apsna sapa, oOliee YUCI0 SJIEKTPOHOB U paclipe/iefIeHHe UX Mo
JIEKTPOHHBIM CJIOSIM) .

XapakTepu3oBaTh XHMMHYECKHE DJIEMEHTBHI MEPBbIX TPEX

MEePUOJIOB, KaJINsI, KAITBIHS IO UX TTOJI0KESHUIO
B nepuoanyeckor cucreme /[ . 1. Menneneena.

CrnenoBath mpaBwiam Oe30macHOW paboThl B jabopaTopud IIpHU
HCITOJIb30BaHUM XUMHUYECKOU TIOCYIbI 1 0O0OPYIOBAHUS .

BricTpauBaTth pa3BEPHYTHIE NHUCBMEHHBIE U YCTHBIE OTBETBHI C
onopoi Ha nHpopMalMo U3 yueOHUKA U CIIPAaBOYHBIX MaTE€pHAJIOB,




rpaMOTHO HWCHOJb30BaTh M3yUYCHHBIA TOHSATHUWHBINA armapart Kypca
XHUMHUU .

CoeauHeHuUs KmaccudunmpoBate wH3ydaembple BemecTBa MO COCTaBy H
XUMHUYECKHX CBOMCTBaM.
JJIEMEHTOB. CocTtaBiath (GOopMyJIBI  OKCHIIOB, KHCJIIOT, OCHOBaHHWM, COJICH H
HA3bIBATbUX MO MEXAYHAPOJHOW HOMEHKJIATYPE .
IIporno3upoBaTh CBOWCTBa BEIIECTB Ha OCHOBE OOImIHUX
XHUMHUYECKHUX CBOMCTB M3YyUYCHHBIX KJIACCOB/TPYNIl BEIISCTB, K
KOTOPBIM OHU OTHOCSITCH.
CocTaBiIATh MOJICKYJISIpHbIE ypaBHEHUS peakuii,
WUTIOCTPUPYIOIIIUX  XUMHYECKHE CBOWCTBA H  CIIOCOOBI
MOJIYy4EeHHUSI BEMIECTB M3YYEHHBIX KJIACCOB/TPYINI, a TaKXe
HOATBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXK/1y HUMU.
[Tpou3BOAUTH BBIYUCIIEHUS] IO YPABHEHUSAM XUMHUUYECKUX PEaKLIMM.
IlnanupoBaTh M OCYLIECTBJISITH HA NOPAKTHUKE XUMHYECKHE
OKCIIEPUMEHTBI, MNPOBOJUTH HAOIIOACHUS, J€JaTh BBIBOJBI I10
pe3yJibTaTaM KCIIEpUMEHTa
U3MeHeHws, [IpuMeHsATh €CTECTBEHHO-HAYYHbIE METOJIbl TO3HAaHUs (B TOM
TIPOMCXOISIITHE C qucie HaOmoaeHue, MOACIUPOBAHHUE, ODKCIICPUMEHT) U
BEIICCTBAMHU. OCHOBHBIC orepanuu MBICIIHTCIILHOM JEeSATCIILHOCTU
(cpaBHeHUe, KiaccuduKanus) JsI HWU3yYEHUST BEHIeCTB U
XAMHUYECKHUX pEaKIUM
PackppiBaTh CMBICH HM3y4YaeMbIX IIOHATHM W 3aKOHOB H
OPUMEHSTH 3TU IOHATHUS MPU OMUCAHUU CBOMCTB BEIIECTB U UX
OpEBPALICHUIM.
Pa3znuuate dusmyeckme U XUMHUUYECKUE SIBJICHUS, OOBSCHSITH HUX
CYIIHOCTB C TOYKH 3PEHHUSI ATOMHO-MOJIEKYJISIPHOTO YYEHHUS.
OnpenensTh NOPU3HAKU XUMHUYECKHUX pPEaKIHi, yCJIOBUS  UX
MPOTEKAHUS
PactBOpeHue. PackpbiBaTh CMBICTT HW3yYaeMbIX IOHSATHHA W TPUMEHATH 3TH
PacTBOpBI. HOHATHS IIPU ONMUCAHUU CBOMCTB BEIIECTB U UX IIPEBPAILLECHUM.
CBaoiicTBa XapaktepuzoBaTh (PU3NUECKHE U XUMHUYECKHE CBOMCTBA BOJIHI,
pacTBOpPOB €€ pOoJIbKaK pacCTBOPUTENSI B IPUPOJHBIX MPOIIECCaX.
3JICKTPOJIUTOB. CocTaBisaTh ypaBHEHUS] XUMUYECKUX PEAKIIUIN C y4aCTHEM BOJIBI.

OOBSICHATh CYIIHOCTHh JKOJIOTHYECKUX IPOOJIEM, CBSI3aHHBIX C
3arpss3HEHHUEM NPHUPOIHBIX BOJ, CHOCOOBI OYHCTKHA BOJBI OT
IpUMecel, Mephl IO OXpaHe BOJ OT 3arpsi3HECHUS.

I[ImanupoBaTh M OCYLIECTBIISITh Ha IIPAKTUKE XUMHUYECKHE
AKCIEPUMEHTHI, MPOBOAUTHh HAOJIIOJIEHUsI, JIeJaTh BBIBOABI I10
pe3yJibTaTaM KCIIEpUMEHTA .

CrnenoBaTh mpaBujiaM Oe30IIacHOM paloOThl B JiabopaTopuu MOpHU
HCIIOJIb30BAaHUHU XMMHUUYECKOH MOCYAbl U 000PYyI0BaHMUS.
[IpoBOIUTE BBIYHUCICHUS C TPUMEHEHHEM IIOHSTHS  «MaccoBast
JIOJISI BEIIECTBAB PACTBOPE».

Hcnionp30BaTh IIpU BBINIOJIHEHUN YUYEOHBIX 3aJaHUN U B IIpoliecce
HCCIe10BaTEIbCKOM JIeSITEJIbHOCTHU HaYYHO-TOMYJISIPHY IO
JIUTEpaTypy XUMHUYECKOTO coaep KaHusl, CIpaBOYHBIE
Marepuanbl, pecypchl MHTEepHeTa .

BreicTpauBaTh pa3BEPHYThIE NHUCBMEHHBIE W YCTHBIE OTBETBHI C

onopoit Ha nHPopMaLMIO U3 yueOHUKA U CIIPAaBOYHBIX MaTE€PHAIIOB,

rpaMOTHO HWCHOJb30BaTh W3yUYCHHBIA TMOHSATHUWHBINA arrmapart Kypca

XUMUHU




Temamuueckoe nianuposanue no xumuu, 8 Kiacc,
(1 uac 6 neoenro, ecezo 34uaca)
YMK O.C. I'abpuensana.

Ne | HaumeHoBaHHe TeMbI Bcero N3 Hux
n/n 4acoB
IIpakTHyeckue padoThI JAunarnocruyeckue
padoThI
1. | Tema 1.BBenenue 4 Nel, Ilpuémsr oOpameHus ¢
71a60paTOpHBIM 000PYIOBAaHHEM

2. | Tema 2. 5
ATOMBI XUMHUYECKUX
JIEMEHTOB

3. | Tema 3. 3 MoayrogoBas
[IpocTeie BemecTBa AUATHOCTHYECKAs

pabora

4. | Tema 4. 9 Ne2. TIpurorosnenue pacTBopa
CoennHeHUs] XUMHUYECKHUX caxapa ¢ 33JJaHHOM MaccOBOH A0Jei
9JIEMEHTOB pPacTBOPEHHOTO BEIECTBA.

5. | Tema 5. 6
Usmenenus,

MPOUCXOISIIUE C
BEIIECTBAMH.

6. | Tema 6. 7 HUroroBasn
PactBopenue. PactBopsl. AUArHOCTHYeCKast
CBoiicTBa pacTBOpOB padora
AIIEKTPOJIUTOB.

HToro: 34 2 2

Onucanue y4eOHO-METOAMYECKOr0 H MATEPHAIBHO-TEXHHYECKOro odecnedyeHusi 00pa3oBaTeIbHOM
AeATeJbHOCTH

Y4eOHO — MeTOAHYECKOE O0ecTiedeHue
1. ABtopckas nporpamma O.C.I"aGpuensiHa, cooTBeTcTBYIOmas DeaepanrbHoMy ['ocy1apcTBeHHOMY
00pa3oBaTeTbHOMY CTaHIapPTy OCHOBHOI'O O0IIEero 00pa3oBaHMs U AONYIIeHHAss MUHUCTEPCTBOM
obpa3zoBanwus u Hayku Poccuiickoit @enepamnuu (O.C.I'abpuensa [Iporpamma kypca xumuu i 8-9
KJ1accoB 001eo0pazoBaTenbHbIX yupexaenuit / O.C.I'abpuenss. — M.: lpoda, 2012r.).
2. IN'abpuensn, O.C. Xumus. 8 kiacc: yued. 1 odmeoopazoBarenbHbIx yupexacauii /O.C. ['abpuensH. -
2-e u31. crepeotun.- M.: JIpoda, 2013.-286 c.
3. I'abpuensn, O. C. HacronmpHas kHUTA yauTens. XuMua8 K J1.: Meroandeckoe mocobue / O. C.
Ia6puensu, U. I'. Octpoymos.- M.: [Ipoda, 2010
4. Tabpuensn, O. C. Xumus8 kinacc.: KOHTPOJIbHBIC U TPOBEPOUYHBIC paboThI K yueOHuKy O. C.
INabpuensna «Xumus. 8 / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u 1p. — M.: JIpoda, 2009r.
5. lN'abpuensu, O. C. U3yyaem xumuto B 8 ki1.: aumaktudeckue Mmarepuansl / O. C. [M'abpuensu, 1. T
OctpoymoB.- M.: bauk mtroc, 2009r.
6. Mabpuensu, O. C. Pabouas terpaas. 9 k 1. K yueonuky O. C. I'abpuensna «Xumus. 9»/ O. C.
I"abpuensn, A. B. flmykoBa. - M.: JIpoda, 2012r.




7. T'abpuensn, O. C. Xumus B TecTax, 3a1avax, ynpaxunenusax. 8— 9 ki. / O. C. I'abpuensn, H. I1.
BockobGoitnukoBa.-M.: [Ipoda, 2009r.

MartepuaibHO-TEXHHYECKOE O0ecrieyeHne

Jlng oOydeHus y4alMxcsi OCHOBHOM WIKOJIBI B COOTBETCTBUU C TpeOoBaHusAMH DenepalibHOTO
rOCYJapCTBEHHOTO 00pa30BaTeNbHOTO CTaHJapTa HEOOXOAMMa peanu3anysl AesITeIbHOCTHOTO MOIX0AA.
JlesITenbHOCTHBIN MOAX0J TpeOyeT MOCTOSHHOW OmMOopbl Mpolecca oOydeHHs XMMUU Ha JIEMOHCTpa-
[IMOHHBIN KCTICPUMEHT, MPAKTUYCCKUE 3aHATHS M JTaOOPATOPHBIC OMBITHI, BBHITIOJHSEMBIC yUAITMHUCS.
Kabuner xuMuu ocHaIEH KOMIUIEKTOM AEMOHCTPALMOHHOTO U J1a00paTOPHOT0 000PYIOBaHUS MO0 XUMHH
JUISl OCHOBHOM ILIKOJIBI.

Hamypanouvte 06vexkmut

HarypanbHble OOBEKTHI, HCIOJb3yeMble B OOYYCHHMH XUMHUHU, BKJIIOYAIOT B C€e0S KOJUICKIIMH
MUHEPAJIOB U TOPHBIX MOPOJ, METAJUIOB U CIJIABOB, MUHEPAJIbHBIX yI0OpEHUH, MiacTMacc, KayuyKos,
BOJIOKOH M T. 1.

O3HakOMJICHHE y4allUXCs ¢ 00pa3laMi HMCXOJTHBIX BEIIECTB, MOJIYIPOAYKTOB M TOTOBBIX H3JEIHMA
MO3BOJISIET MOJIYYHTh HATJISIHOE MPEJCTaBlIeHne 00 PTHX MaTepuaiax, UX BHEIIHEM BHUJE, a TAKXKE O
HEKOTOPBIX (PU3UYECKUX CBOMCTBAX.

Xumuueckue peakmugvl u mamepuaiwl

OOpamieHne co MHOTMMH BEIIECTBAaMU TpeOYyeT CTPOroro CoOMIOJIEHUs TMPaBUI TEXHUKH
0€30MMacHOCTH, OCOOCHHO TPH BBIIIOJIHEHUU OIBITOB CaMHUMHU ydaluMHCs. Bce HE0OXOJMMBIE MeEphI
MPEIOCTOPOKHOCTH yKa3aHbl B COOTBETCTBYIOMIMX JOKYMEHTaX U UHCTPYKIUSX.

Xumuueckasn nabopamopnan nocyoa, annapamsl u npudopvl

XuMmudeckas 1Mocyja MOJpa3AenseTcss Ha ABE TPYIIBL: JUIS BHIIIOJHEHUS OMBITOB y4alllUMUCA U
JIEMOHCTPAIIMOHHBIX OIBITOB.

[Tpubopsl, anmapaTel U YCTAaHOBKH, HCIOJb3YEMble HAa YpOKaX XHWMHUU, MOJPA3ICNAIOT Ha OCHOBE
MPOTEKAIOIIUX B HUX QU3NYECKUX U XUMHUECKUX.

Mooenu

OObekTaMH MOJEIMPOBAHUS B XHUMHH SIBISIFOTCSI aTOMBI, MOJEKYIbI, KPHUCTAJIIbI, 3aBOJICKHE
anmaparsl, a TAaK)Ke TPOUCXOJISIIHNE TPOIECCHI.

B npenogaBanuu XUMHUK UCTIONB3YIOTCS MOJIETH KPUCTAJUIMYECKUX PEHIETOK anmasa, rpaduTa, cepsl,
dbocdopa, okcuma yriepoma(lV), moBapeHHOW coyM, JbAa, Homa, XKeie3a, MEAH, MarHusi, HaOOpPbI
MoOJIeJIe aTOMOB JJIsl COCTaBJICHUS IAPOCTEPKHEBBIX MOJIEIEH MOJIEKYT.

Yueonwvie nocoous na neuammnoit ocnoge

B nporecce 00ydeHuss XUMHUU UCTIONB3YIOTCS CIEAYIOIIHE TaOIUIBI TOCTOSTHHOTO YKCIIOHUPOBAHUSI:
«[lepuonuyeckass cucrema xumudeckux snemeHtoB J[.M. MenneneeBa», «Tabmuua pacTBOpUMOCTH
KHCIIOT, OCHOBAaHMUA U cOJel», «DIEKTPOXUMHUYECKHN psJl HampsDKeHUH MeTamioBy», «KpyroBopoT
BELIECTB B MPUPOIE» U JIp.

Jl1is opraHu3aluy CaMOCTOSTENIEHOM padOoThl 00yUaIONIMXCS Ha YPOKaX UCMONIB3YIOT Pa3HOOOpa3HbIe
TUAKTAYECKHEe MaTepualibl: TETpaad Ha TEYaTHOW OCHOBE WJIM OTIEIbHbIE padodme JHUCTHl —
WHCTPYKIIMU, KapTOUKHU C 33aJaHUSIMU Pa3HOW CTENEeHH TPYIHOCTH I U3Y4EHHsS HOBOTO MarepHana,
CaMOTIPOBEPKH M KOHTPOJISI 3HAHUN YJaITUXCSI.

Jnis obecriedenust 6€30MacHOrO TpyAa B KaOMHETe XUMHUU UMEETCSI:

e IPOTHBOIIOXKAPHBIA UHBEHTAPb

e anTe4yKy ¢ HAOOPOM MEAMKAMEHTOB U MEPEBI30UYHBIX CPEJICTB;

e MHCTPYKIIHMIO 1O IIpaBujiaM 0€30MacHOCTU TPYyAa Uil 00yYaromuxcs

e OKypHAJ PETUCTPAIMHA UHCTPYKTaXka Mo MpaBuiaM 0e30MacHOCTH TPYAa.

Menuapecypchbl:
1. Enunble oOpa3oBatenbHBIC pecypchl ¢ caiita WWw. school-coolection.edu.ru
2. (emMHOM KOJUIEKITMK 00pa30BaTEIbHBIX PECYPCOB)



Pexomenayemast Jiureparypa
1. JIutreparypa, ucnosb3zyeMasi y4uTeJIeM:

- OCHOBHasA Tumepamypa

1. T'abpuensa O.C. Ilporpamma kypca xumum i 8-11 KimaccoB 001eoOpa3oBaTEIbHBIX
yupexxaenuid. — M.: Jlpoda;

2. T'abpuensa O.C. Xumus: 8 kiacc : yu4eOHUK i 0OIeo0pa3oBaTeIbHbIX YUpEKICHUH. — M.:
Hpoda.

- 0ONONIHUMENLHASL TUMepamypa

1. T'abpuensa O.C. U3yuyaem xumuto B 8 ki1.: augaktuueckue marepuaisl / O.C. ['abpuemnsn, T.B.
Cwmupnosa. — M.: biuk mtoc

2. Xumus: 8 Kjacc: KOHTPOJIbHBIE U poBepouHble paboTsl K yueonuky O.C. I'abpuensna «Xumus. 8
knacey / O.C. I'abpuensH, [1.H. bepeskun, A.A. Yiakosa u ap. — M. : [Ipoda;

3. I'abpuensa O.C., Buckoboiinukosa H.I1., fAlmrykoBa A.B. HactonpHas kHura yuurens. Xumus. 8
KII.: Metoaudeckoe mocooue. — M.: Jlpoda;

4. T'abpuensta O.C., PynoB H.H., TonkynoB B.M. Xumudeckuii S5KCIEpUMEHT B HIKOJE. § Kiacc. —
M.: Ipoca

5. Amxumuk (http://www.alhimik.ru/) - onmuH W3 JTy4mux CaWTOB PYCCKOS3BIYHOTO XUMHUYECKOTO
WuTepHera opueHTUPOBAHHBIN HA YUUTENS M YUCHHUKA, IPENOIaBATENs U CTYACHTA.

2. Jluteparypa, pekoMeHayeMasi /sl y4alUXCs.

- OCHOGHAs Tumepamypa

INabpuensn O.C. Xumus: 8 kiacc : y4eOHMK A 00meoOpa3oBaTeNbHBIX YUpekIAeHUH. — M.:
Hpoda.

- 0ONOIHUMENbHAA TUMepamypa

1. XKypnan «Xumus B LIKOJIEY;

2. Konrtpen - Xumus ans Beex (http://kontren.narod.ru). - nHpopManiMoHHO-00pa3oBaTeIbHBIN CallT
IS TeX, KTO U3y9aeT XUMUIO, KTO €€ MPETOJIAeT, ISl BCEX KTO MHTEPECYeTCsS XUMUEH.

3. Anxumuk (http://www.alhimik.ru/) - ogMH M3 JydlIMX CaHTOB PYCCKOS3BIYHOTO XUMHUYECKOTO
WHTepHeTa OpHEHTUPOBAHHBIN HA YUUTENS U YICHUKA, TIPENOaBaTeNsl U CTyICHTA.

4. DHIUKIIONEINYECKUN CIIOBAph FOHOTO XUMHUKA

3. Meauapecypcsbl.

CD «Heopranuueckast XUMHS», U31aTEIBCTBO «Y UUTEIb)

— CD «llIxoma Kupmina u Medoausi», H31aTeIbCTBO «YYUTEIb)

Xumus. [Ipocsemenne «Heopranudeckast XuMus»,. 8 Kiacc. (Ha 2-X AUCKax)
Xummus (8-11 kmacc). Bupryansnas nabopatopus (yaeOHOE 2JIEKTPOHHOE U3IaHNE)

Cucrema onleHUBaHUS

B ocHOBy kpuTepueB OICHKH y4e€OHOW IEATETHLHOCTH YYAIIUXCS TOJIOKEHBI OOBEKTHBHOCTHh H
enunbIil moaxoa. [Ipu 5-6annbHO OlleHKe 1 BCeX YCTaHOBIIEHBI OOIIEANIAKTUYECKUE KPUTEPUH.

Ouenka «5» cTaBUTCS B CIydae:

1. 3HaHusA, TMOHUMAaHHs, TIYOMHBI YCBOEHUS OOYYarOIIMMCS BCEro oO0beMa MPOrPaMMHOTO
Marepuana.

2. OTcyTcTBUS OMIMOOK YW HEIOYETOB MPH BOCIPOU3BEACHUHM M3YUYEHHOTO MaTepuaia, IpHU YCTHBIX
OTBETaX, YCTPAHEHHUS OTACIbHBIX HETOYHOCTEH C TOMOIIBIO JOTIOJHUTEIBHBIX BOIPOCOB YUYUTEIS,
COOJTFOICHUS KYTBTYPhl TUCBMEHHON U YCTHOW peuu, MpaBuil 0(hOpMIICHUS MTUCEMEHHBIX padoT.

Onenka «4»:

1. 3HaHuMe BCEro M3y4eHHOro MPOrpaMMHOTO MaTepuaia.



2. YMeHHE BBIICNATH TJaBHBIC TOJIOKEHUS B M3YYCHHOM Marepuaie, Ha OCHOBAaHUHM (PAKTOB U
IpUMepoB 0000IIaTh, J€JaTh BBIBOJABI, YCTAHABIMBATH BHYTPUIIPEIMETHBIE CBA3HM, IPUMEHSTbH
II0JIyYE€HHbIE 3HAHMSI HAa IPAKTHKE.

3. HesnauuteneHble (HerpyOble) OWIMOKM M HEAOYEThl IPU BOCHPOM3BEAECHUU HM3YUEHHOTO
MaTepuaia, COOJIIOJJCHHE OCHOBHBIX IPaBMJ KyJIbTyphl TNHCBMEHHOH UM YCTHOW pedd, MpaBHI
oopMIIEHUS MUCHbMEHHBIX PabOT.

Onenka «3»

(YpoBeHb Npe/ICTaBIEHHH, COYETAIOLINXCS C TIEMEHTAMU Hay4HbIX IOHATHH):

1. 3Hanue U ycBOeHHE MaTepHala Ha YPOBHE MHHMMAIbHBIX TPeOOBAHUHN MPOrpaMMBbI, 3aTPyIHEHHUE
IIPU CaMOCTOSTENIbHOM BOCIIPOU3BEICHUH, HEOOXOJUMOCTh HE3HAUUTEIbHOM [TOMOILH MPEenoJaBaTessl.

2. YMmenue paboTaTh Ha YpOBHE BOCIIPOM3BEICHUS, 3aTPYAHEHUS MIPH OTBETAX HA BUJOW3MEHEHHBIC
BOIIPOCHI.

3. Hanmume rpy0oii ommOKH, HECKOIBKHX HETPyOBIX OMMOOK IPU BOCHPOHM3BEACHUH W3YUYEHHOTO
MaTepHalia, He3HauuTeJIbHOE HECOOII0CHNE OCHOBHBIX MPaBWJI KYJIbTYPbl IMCbMEHHON U YCTHOM peud,
npaBui 0(OPMIICHHS MTMCBbMEHHBIX Pa0oOT.

OueHKa «2»:

1. 3HaHMe W yCBOEHME MaTepuaja Ha YpPOBHE HM)KE€ MHUHUMAaJbHBIX TpPeOOBaHUN MPOTrpamMMBbl,
OT/eJIbHbIE MPE/ICTaBIECHUS 00 U3YYEeHHOM MaTepHaie.

2. OrcyrcTBHE yMEHHMH paboTaTh Ha YpOBHE BOCHPOM3BEACHHUS, 3aTPyIHEHHS NpPU OTBETaX Ha
CTaHJapTHBIE BOIIPOCHI.

3. Hanmnume HeCKONBKMX TpyObIX OMIMOOK, OONBIIOrO YHciIa HETrpyObIX NPH BOCIPOW3BEICHUU
M3Y4EHHOI'0 MaTepHaja, 3Ha4MTEIbHOE HECOOJIIOJICHHME OCHOBHBIX IPaBWJ KYyJIbTYPbl MHCbMEHHOH U
YCTHOM peuH, paBuil 0(pOpMIIEHHUS MUCbMEHHBIX PaloT.

2.Kputepun 1 HOpMBI YCTHOT'O OTBETA IO OMOJIOTUU

Onenka «5» CTaBUTCS, €CIIU YUCHHUK:

1. TToka3biBaeT r1yOOKOe U MOJHOE 3HAHWE U MOHMMAaHUE BCEro o0bemMa MporpaMMHOro MaTepuaia;
IIOJIHOE€ TOHMMAaHHUE CYIIHOCTH pPACCMATPUBAEMBIX IIOHATHH, SIBICHUH M 3aKOHOMEPHOCTEH, TEOpPHH,
B3aUMOCBS3€EH.

2. YMeeT cOoCTaBUTh MOJIHBIM M MPaBUIBHBIM OTBET HA OCHOBE M3YYEHHOT'O MarepHalia; BBIICISThH
IJIaBHBIE TOJIOXKEHHS, CaMOCTOSTENIBHO TIOATBEPKAATh OTBET KOHKPETHBIMH NpuMepamu, (axkramuy;
CaMOCTOSITEILHO W apryMEHTHpPOBAHO JiejaTh aHalu3, o00001arh, BBIBOABL. Y CTaHABIMBAET
MEXITpeIMETHbIE (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHUI) U BHYTPUIIPEIMETHBIE CBSI3H, TBOPUECKHU
MIPUMEHSIET MTOJIyYE€HHbIE 3HAHUS B HE3HAKOMOW CUTYaIUH.

Onenka «4» cTaBUTCS, €CIIN YYCHHUK:

1. Iloka3pIBaeT 3HaHUA BCETO MU3YYEHHOI'O IIPOTrPaMMHOI0O MaTepuaina. J[aeT MmonHbli U NpaBUIbHBIN
OTBET Ha OCHOBE H3YUYCHHBIX TEOPUH; JOMYCKAaeT HE3HAUUTENbHbIe OIMIMOKM M HEIOuYeThl IpHU
BOCIIPOU3BE/ICHUN HM3yYEHHOTO0 MarepHasa, ONpe/eieHHs] MOHSATUIN, HETOUYHOCTH MPH MCIOJIb30BAHUU
HAy4YHBIX TEPMHMHOB WM B BBIBOJAX M OOOOIIEHUSAX M3 HAOIIOACHUN M OMBITOB; MaTepual U3jaraeT B
OTIpe/IeNIEHHON JIOTUYECKOM MOCIe10BaTEIbHOCTH, IPU 3TOM JI0IyCKAaeT OJHY HErpyOyro OLIMOKY WM HE
Oosiee IByX HEOUETOB M MOXKET MX HCIPABUTh CAMOCTOSITENFHO MPU TpeOOBAaHUM WM NPU HEOOJBIIOH
MTOMOIIIH MPENo1aBaTesl.

2. YMeeT caMOCTOSTENBHO BBIIEIATH IVIABHBIE MOJIOKEHNS B U3YYEHHOM MaTepHualle; Ha OCHOBAaHUU
(bakToB U MpUMEpOB 0000111aTh, /1€1aTh BHIBO/IbI, YCTAHABINBATH BHYTPUIIPEIMETHBIE CBSI3U.

3. He o6mamaer n0oCTaTOYHBIM HAaBBIKOM pabOThl CO CIPABOYHON JHUTEPAaTypoid, YUEOHHKOM,
MEPBOUCTOYHUKAMH (TIPaBUIIBHO OpHEHTHpYETCs, HO pabdoTaeT MeljieHHo). Jlomyckaer HerpyoObie
HapyLEeHHs MpaBui 0(OPMIICHHUS! TUCbMEHHBIX PadoT.

Ouenka «3» CTaBUTCS, €CJIN YUYCHHK:

1. YcBoun ocHOBHOE cojiep kaHue ydyeOHOro Marepuania, MMeeT MpoOebl B YCBOGHUU MaTepHaia, He
IPEMATCTBYIOIIME  JaJbHEHMIIEMY YCBOEGHHIO IPOTPAaMMHOIO MaTepuajia; MaTepuan  H3JaraeT
HECHCTEMAaTU3UPOBAHHO, (PParMEHTAPHO, HE BCET/1a NIOCIEI0BATENIBHO.

2. Tloka3bpiBaeT HEJOCTATOYHYIO CHOPMHUPOBAHHOCTH OTACIBHBIX 3HAHUM W YMEHHWW; BBIBOABI U
00001IeHNS apTYMEHTUPYET ¢1abo0, TOMyCKAaeT B HUX OMIHOKH.



3. UcubIThIBaeT 3aTpyAHEHUS B IPUMEHEHNHU 3HAHUN, HEOOXOIUMBIX Ul PELICHUS 3a/1a4 Pa3InYHbIX
TUIIOB, NPU OOBSACHEHWU KOHKPETHBIX SIBJICHUI Ha OCHOBE TEOPUH M 3aKOHOB, WM B IOATBEPKICHUU
KOHKPETHBIX IPUMEPOB MPAKTUYECKOTO IPUMEHEHUS TEOPHil.

4. OTBeyaeT HEMOJHO Ha BOIIPOCH! yUUTENs (YIIyCKasi © OCHOBHOE), MJIM BOCIIPOM3BOJIUT COZIEPKaHHE
TeKcTa y4yeOHMKa, HO HEJAOCTATOYHO MOHMMAET OTACIbHBIC MOJOXKEHHS, UMEIOINE BaKHOE 3HAUCHHE B
3TOM TEKCTe.

OneHka «2» CTaBUTCS, €CIIU YYEHUK:

1. He ycBouI 1 He packpblil OCHOBHOE COJIEpKaHUE MaTepHaa; He JIelaeT BbIBOJAOB U 0000ICHUH.

2. Ilpn otBere (Ha OAMH BOIIPOC) JIOMYCKaeT Oojee MBYX IpyObIX OIIMOOK, KOTOpPBIE HE MOXKET
UCIPABUTh JJaXK€ IIPU IOMOLIH YUUTEs.

3. He MoXeT OTBETUTh HU HA OJIMH UX [TOCTABJIEHHBIX BONPOCOB (OLEHKA «1»).

3. O1eHKa BBITIOJIHEHUS MPAKTHYECKUX (JJa00paTOPHBIX) pabOT, OMBITOB !

OmneHka «5» CTaBUTCS, €CIIM YICHUK:

1. IIpaBunabHO ompeaenaus LeNib ONbITa M BBIIOJHWI padOTy B MOJHOM 00BEME C COOJIIOJCHHEM
HE00XO0AMMOI TTOCIIEIOBATEIBEHOCTH TPOBEICHHS OTIBITOB U H3MEPEHHIA.

2. CaMOCTOSITEIBHO U PAallMOHAJILHO BBIOpall ¥ MOATOTOBHII AJIS OIbITa HEOOX0IMMOE 000pY0BaHUE,
BCE OMBITHI MPOBEJT B YCJIOBUSAX M PEXHUMaX, 00ECIEUMBAIOUINX TTOJYYECHHE PE3YJIbTaTOB M BHIBOJOB C
HauOoJIbIIeH TOYHOCTHIO.

3. Hay4yHo rpaMOTHO, JIOTUMHO Omucain HaOmoneHuss u cHOpMUPOBAI BHIBOABI W3 OMbITa. B
IPEJCTaBICHHOM OTYEeTE NPAaBUIbHO U aKKypaTHO BBIIOJIHMII BCE 3aIMCH, TAOJIMIbI, PUCYHKH, YEPTEKHU,
rpad MKy, BBIYACICHUS U CAETIal BBIBOJBI.

5. DKCHEpUMEHT OCYILECTBIIET MO IUIaHy C Y4€TOM TEXHUKHM O€30IIaCHOCTH W MpaBMil pabOTHI €
MarepuaiamMu 1 000pyAO0BaHUEM.

OneHka «4» CTaBUTCS, €CIIM YUEHUK BBIITOJHWI TPEOOBaHUS K OIIEHKE «5», HO:

1. OnBIT MPOBOAMI B YCTIOBHSX, HE 00ECTIEUNBAIONINX JOCTATOYHOW TOYHOCTH U3MEPEHUI.

2. bbuo nomyiieHo Ba — Tpy HejoueTa Uik 0ojiee 0JIHON rpy0oit omMOKH U OHOTO HEJ0YeTa.

3. DKCIepUMEHT MpPOBEACH HE IOJIHOCTHIO WJIM B OINWCAaHWM HAOJIOJEHUH M3 ONbITa YYEHUK
JOMYCTHJI HETOYHOCTH, BBIBOJIBI CZETIal HETIOJIHBIE.

Onenka «3» cTaBUTCS, €CIIU YUCHHK:

1. IlpaBuibHO ONpeAenul ek OIbITa; padOTy BBIMOJIHSAET MPABUIBHO HE MEHEE YeM HaIlOJIOBHHY,
OJTHAaKO 0OBEM BBITIOJTHEHHOW YacTH TAKOB, YTO MO3BOJISIET IMOJIYUUTh MPABHIIBHBIC PE3YIIBTATH M BBIBOJIBI
110 OCHOBHBIM, IPUHLUITHAIBHO BaXKHBIM 3a/1auaM paOOThl.

2. Ilonbop obopymoBaHus, OOBEKTOB, MaTEPUAIOB, a TaKXe PabOTHI MO HAYally OMbBITA MPOBEN C
MOMOILBIO YUUTEJIS; UM B XOJI€ MPOBEJICHHS OIBbITa U M3MEPEHUH OMbITa ObLIM JAOMYIIEHbI OUIMOKU B
ONMCaHUU HAOIIOAeHHH, (HOPMYIHPOBAHUH BBHIBOIOB.

3. Jlomyckaet rpyOyro OmHUOKY B XOJ€ IKCIEepUMEHTa (B OOBsICHEHHH, B 0POpPMIIEHUU PabOTHI, B
COOJIOIGHUN TIPaBWJI TEXHUKU 0€30MacHOCTU MpH paboTe ¢ MaTepuasamMu U o0OpyIOBaHUEM), KOTOpas
UCTIPABIISIETCS 110 TPEOOBAHUIO YUUTES.

OneHka «2» CTaBUTCS, €CIIA YYCHHUK:

1. He ompenenui caMOCTOATENbHO 1I€Tb OMBITA: BHIOJHMI pabOTy HE MOJHOCTHIO, HE MOJITOTOBUI
HY)KHOE O00OpYyJIOBaHWE W OOBEM BBIOJHEHHON 4YacTH pabOTHl HE IMO3BOJSIET CIENaTh MPABHIIBHBIX
BBIBO/IOB.

2. OnBITHL, H3MEPEHHSI, BEIYUCIICHHSI, HAOIIOACHUS IPOU3BOMIIUCH HEMIPABUIIBHO.

3. Jomyckaer nBe (1 Gojee) rpyOble OLIMOKH B X0JI€ SKCIIEPUMEHTA, B O0BSICHEHUH, B 0(OPMIICHUH
paboThl, B COOIOIEHUN TPAaBUJ TEXHUKH 0€30MacHOCTH NMpHU paboTe ¢ BEleCTBAaMH M 00OpYIOBaHUEM,
KOTOPBIE HE MOXET UCTIPABUTH JJaKe M0 TPEOOBAHHUIO YUUTEIIS.

4.0ueHKa cCaMOCTOATENbHBIX MUCbMEHHBIX U KOHTPOJbHBIX PadoT M0 0MOJI0ruH

OneHka «5» CTaBUTCS, €CITU YUCHUK:

1. Bemmoaaun paboty 6€3 ommbOK U HEJIOUETOB.

2. lonycTui He 6ojee 0JTHOTO HeloueTa

OneHka «4» CTaBUTCS, €CIIM YYEHUK BBITOJHII PadOTy NOJHOCTBIO, HO JJOITYCTHII B HEH:

1. He 6onee omHOM HETpyOOii OMMOKK U OJTHOTO HEJI0UYETA.



2. He 6onee nByx HEOYETOB.

Onenka «3» CTaBUTCS, €CJIM YYEHHMK MPAaBHIBHO BBHIMOJIHWI HE MEHEE IOJIOBUHBI PabOThl WU
JOTTYCTHIT:

1. He 6onee aByx rpyObIX ommOOK wiM He Oosiee oJHON TpyOOW M OaHOM HerpyOoil ommOKu u
OJTHOTO HEJIOYETA;

2. He Gonee nByx- Tpex HErpyObIX OMIMOOK WIIM OAHOW HErpyOOo#l OMMOKH U TPEX HEIOUYETOB;

3. [Ipu OTCYTCTBUU OMIMOOK, HO NP HATTMYUU YETHIPEX-TISITH HEJIOUETOB.

OueHka «2» CTaBUTCS, €CJIN YYCHHUK:

1. Jlomyctun 4uciio ommOOK HEIOYETOB IMPEBBIMAIOIICE HOPMY, MPH KOTOPOM MOKET OBITh
BBICTABJICHA OLIEHKA «3».

2. Ecnu npaBWIIBHO BBITTOJTHUI MEHEE MTOJIOBUHBI PAOOTHI.

KanenaapHo — TemaTnyeckoe njaHupoBaHue M0 XMMHUH, 8 Ki1acc

Hara

Ne
/i Ha3Banue Tembl ypoka NpoBeIeHUA

Tema 1. BBenenne

Brognsrit nacTpykTax mo Th npu pabote B kabunaere xumun. [Ipenmer xumuu. Bemectsa.

1
IIpeBpaiieHus Bemects. Poib XMMUM B )KU3HU YEJIOBEKA.

4 Ilepuonuueckas cucreMa xuMuuyeckux sinemeHToB .M. MenaeneeBa. 3Haku XUMHUYECKUX
3JICMCHTOB.

3 Xumuaeckue Gopmynsl. OTHOCHTENEHAS aTOMHAs M MOJICKYIISIpHAS Macca.
***TIpakTtuueckas padora Nel. «[Ipuémbi

4 oOpaweHus ¢ 1adopaTopHbIM o0opyaoBanueM» «CTpoeHHe IJIAMEHU CIMPTOBKM)
Mucrpykrax Th

Tema 2. ATOMBI XMMHYECKHX JJIEMEHTOB.

5 OcHOBHBIE CBEZICHHS O CTpoeHHH aTOMOB. CocTaB aToMOB. M30TOTIHL.

6 CrtpoeHue IEeKTPOHHBIX 000JI0YEK aTOMOB.

7 Honwl. MonHas XuMudecKas CBs3b.

8 KoBanenTHast cBs3b.

9 MeTtannnyeckas XxuMudeckas cBsizb. O000IIEHNE ¥ CHCTEMATHU3ALMS 3HAHUM 110 TEME:

«ATOMBI XHMHYECKHUX DJIECMECHTOB)

Tewma 3. [IpocThie BemecTBa.

10 [IpocTele BemecTBa-MeTalIbL.
IIpocTeie BemecTBa -HeMeTauibl. Ayutotponusi. KomndectBo Bemectsa. Mois. MossipHast
11 Macca. MomsapHslil 00sEM ra3os. Pemenne 3agad mo remam: «MoapHeiii 06vem 2azos,
KOJIUYECmE0 8euyecmaa.
12 IMoayronoBasi iMarHocTuyeckasi paéora

Tema 4. CoequHeHHe XUMHYECKHX JJI€MEHTOB.

13 Crenenp okucieHns. BaxkHel e Kiaccsl OMHAPHBIX coeauHEeHUH. OKCHIBL.

14 OcHoBaHU4.

Kucnotsrl.
15

16 | Comu. CoctaBnenue Gopmyi coyei.




AMOp(l)HI:Ie 1 KpUCTAJUIMYCCKUC BCIICCTBA. KpI/ICTaJ'IJ'II/I‘{CCKI/IC PCHICTKH.
17

18 YucTele BellecTBa U CMECH.

19 MaccoBas 10J11 KOMIIOHEHTOB B CMECH.

20 Pemenne 3ama9 Ha HaX0KI€HHE MAaCCOBOM JTIOJIM KOMIIOHEHTOB CMECH.

***[IpakTndyeckas padora Ne2. «[IpuroroBjieHue pacTBopa caxapa ¢ 3aJIaHHOMH

21 . .
MAacCOBOH 0JI€H PACTBOPEHHOr0 BelmecTBa» Uucrpykrax Th

Tema 5. U3MeHeHUsI, MPOUCXOSIIIINE C BEECTBAMH.

22 Ddu3ndecKkue SIBICHUS B XUMUN. X UMHIECCKHUE SBICHUS. X UMHUISCKUE pCaKnmuu.

23 3aKoH COXpPAaHCHUA MaCChl BEUICCTBA. XuMHYIECKHIE YpaBHCHUA.

24 Pemienne pacu€THBIX 3aJa4 Ha BbIYHUCICHUE MACChl ITPOAYKTA PCAKIUU.

o5 Turel XuMUYeCKUX peakiuil. Peakuuu coeIMHEeHNs U Pa3ioKeHus

26 Tunel XUMUYeCKUX peaknuid. Peakiu 3amemniennst 1 ooMeHa

O00011IeHNE ¥ CUCTEMATU3alIUs 3HAHUH 110 TeMe « M3 MeHeHUs, NPouUcxoosuue ¢
27 seujecmeamu.

Tema 6. PacTBopenne. PactBopbl. CBolicTBa pacTBOPOB 3JIEKTPOJIMTOB.
OKHCANTETbHO — BOCCTAHOBUTE/IbHbIE PeaKIuU

Onexrpomurndeckas quccormanys (/1)

28
***Jla6opaTopHas padora « Onpenesienue 31eKTPONPOBOTHOCTH PA3TUIHBIX
PacTBOpPOB

29 Ocuosusble nonoxenus Teopuu D1, (TD1) Nonnbie ypaBHEHHS peakiuil. Y cIOBHUS

MMPOTCKaHUs XUMHUYICCKUX peaKL{Hﬁ MCKAY paCTBOpAMU JJICKTPOJIHUTOB 1O KOHIIA

30 Kucnorsr, ux knaccudukarws. CBOHCTBa KUCIOT.

31 OcHoBanus, ux kiaccudukanus. CBoicTBa OCHOBaHHH.

32 Oxcupl, UX Kiaaccuukanys u cBorictea.. UToropasi amarHocTuyeckas padora

Comun, uX CBOMCTBA.
33

T'eneTuueckas cBSI3b MCKAY KJIacCaMU HCOPIraHNYCCKUX COCﬂHHGHHﬁ.
34

*** [IpakTHUyecKkue U JadopaTopHbIe Pad0THI MPOBOJATCS B IIEHTPE
€CTEeCTBEHHOHAYYHOro oOpa3zoBanus «Touka pocray




