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MHNOACHUTEJBbHASA 3AIINCKA
HopmaTuBHbBIE JOKYMEHTHI:

Pa6ouas mporpamma no xumun a5t MAOY COIII Ne31 cocraBieHa Ha OCHOBE CIEAYIOIIMX HOP-

MaTHBHBIX JOKYMEHTOB:

v' 3akona «O6 obpasosanuu B Poccuiickoit @enepanmn» (2012);

v' OyHIaMEHTAIBHOTO SAIpa coaepkanus obmero oopasosanus (2009);

V' MenepaibHOrO rocyIapcTBEHHOIO 0OPa30BaTENLHOIO CTaHAAPTa OCHOBHOIO OOIIEro 0Opa3oBaHus,
YTBEp)KJIEHHOTO npruka3zoM MunoOpHayku Poccun ot 17 nekadps 2010 Ne1897 (B pen. IIpukazoB MuHo-
opnayku Poccun ot 29 nexabps 2014 roma Nel644, ot 31 aexabpst 2015 roma Nel577);

v TpebGoBaHuii K pe3yJbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM IPOrpaMMbl OCHOBHOT'O

o0miero o6pa3oBaHus, IPEJCTABICHHBIX B (hefiepaibHOM roCy1apCTBEHHOM 00pa30BaTeIbHOM

CTaHJIapTe 00IIer0 00Pa30BaHUS BTOPOTO MOKOJICHUS;

v TIpuMepHON OCHOBHOIM 00pa30BaTENILHONW MPOrPaMMBI OCHOBHOIO OOLIEro 0Opa3oBaHuUs, OJ00pEH-
Hoii denepaibHBIM Y4eOHO - METOANYECKUM O00bEJMHEHHEM 0 00IIeMy 00pa3oBaHHIO (IIPOTOKOJ 3ace-
nanusa 08.04.2015 Nel/15;

v TIporpamMmmbl pa3BuThsi ¥ GOPMHUPOBAHKS YHUBEPCAIBHBIX YUCOHBIX JEHCTBHIA JJIsi OCHOBHOTO OOIIIe-
ro 00pa3oBaHUsI.

Pabouas mporpamma Kypca XUMHH JJIi OCHOBHOM HIKOJIBI pazpaboTaHa B cooTBeTcTBUU ¢ Dejie-
PaIbHBIM TOCYIapCTBEHHBIM 00pa30BaTENIbHBIM CTAaHAAPTOM 0O0IIero oOpa3zoBaHus. B Hell Takke yUUTHI-
BAIOTCSl OCHOBHBIE HJIeH M TojokeHus: [Iporpammel pa3Butus U HOpMUPOBAHHS YHHBEPCAIBHBIX y4eO-
HBIX JACHCTBUIA JUII OCHOBHOTO OOIIET0 00pa3oBaHusl.

B cooTBeTcTBHM C 3TUMHU JOKYMEHTAMH 00y4aroIlIuecs JODKHBI OBIAETh IPUEMaMHt, CBSI3aHHBI-
MU C OINpeAeNCHUEM MOHATHI: OrpaHUYNBaTh HX, ONHUCHIBATh, XapaKTEpU30BaTh U CPaBHUBAThH. Tak Kak
XMMUS — HayKa SKCTIEpUMEHTaIbHAsI, 00y4YaroIInecs JOJDKHBI OBJIQJIETh TAKUMH TI03HABATEILHBIMU y4eO-
HBIMH JCHCTBUSAMH, KaK SKCIEPUMEHT, HaOII0IeHHe, U3MEPEHUE, ONMCAHUE, MOICTUPOBAaHUE, TUIIOTE3a,
BBIBOJ. B mporecce n3ydeHus Kkypca y oOydaromMXcsi MPOAOIDKAIOT (hOPMUPOBATHCS YMEHUSI CTaBUThH
BOIPOCHI, OOBSCHATD, KIacCU(DUIIUPOBATh, CPABHUBATH, ONPEACISTh UCTOYHUKU WH(OPMALIUHU, [10JIy4aTh
U aHAJIM3UPOBATh €€, TOTOBUTh MH(OPMALMOHHBIA MPOIYKT, MPE3CHTOBATh €r0 M BECTH JUCKYCCHIO.
CrnenoBatenbHO, ASSITENLHOCTHBIN MOIX0/] B U3YYEeHHH XUMHUU CIIOCOOCTBYET JOCTUKEHHUIO JTHUYHOCTHBIX,
MPEIMETHBIX, METAIPEIMETHBIX 00Pa30BATENBHBIX PE3yJIbTaTOB.
enu u 3a1a4u Kypca XUMUM OCHOBHOM IIKOJIBI

OnHOI U3 BaKHEHIIINX 3a/1a4 STOTO ATAaIa SBISIETCS TIOJArOTOBKA 00YUJAIOIIMXCSl K OCO3HAHHOMY H
OTBETCTBEHHOMY BbIOOPY KM3HEHHOT'O M MPO(eCcCHOHATBHOr0 MmyTu. O0ydaronmecs A0JKHbl HAyYUThCS
CaMOCTOSITENTFHO CTAaBUTh LIEJNH M OIPENENATh MyTH UX JOCTHKEHUS, UCIIOJIb30BaTh MPUOOPETEHHBIN B
IIKOJI€ OMBIT JIEATEILHOCTH B peabHOM JKU3HH, 32 paMKaMH y4eOHOT0 Ipolecca.
3apaum kypca:

e O0yuyeHHe yyalIMxcs 3HAHUSAM W HaBBIKAM B paMKax MpOrpaMMbl 00IIe00pa3oBaTeNbHON MIKOIBI MO
npeaMery «XuMus»

¢ Bocriutanne yOeXJEHHOCTH B IMO3UTHBHON POJIM XMMHUU B JKU3HH COBPEMEHHOTO OOIIECTBA, HEOOXO-
JUMOCTH XMMUYECKH IPaMOTHOT'O OTHOILIEHHSI K CBOEMY 3/I0pPOBBIO M OKPYKAIOLIEH cpefe.

e DopMUpOBaHHE y yUAIIUXCS 0OMIEYyIeOHBIX YMEHUI W HABBIKOB, M KITFOYEBBIX KOMIICTEHITHHA

¢ cOpMHPOBATH MPENCTABICHHUS O XUMHH, €€ PO B KU3HU M NPOPECCHOHATBHON JAEATEIBHOCTH YeIo-
BEKa, HEOOXOAMMOCTh NMPUMEHEHMs 3HAHUHM JJIS PELIeHUs COBPEMEHHBIX MPAKTHYECKHX 3aJad POAHOTO
Kpasi, B TOM YHCJI€ C YUE€TOM phIHKa Tpyna ToMmckoit obnactu

I'1aBHBIE e OCHOBHOIO 0011ero 00pa3oBaHus:

1) dopmupoBaHUE ETOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOTO Ha IPUOOPETEHHBIX

3HaHUAX, YMEHHSIX U CII0co0ax NesITeIbHOCTH;

2) npuoOpeTeHue ombITa pa3HOOOPa3HOH e TETFHOCTH, TO3HAHUS U CAMOTIO3HAHHS,

3) MOArOoTOBKA K OCYIIECTBICHUIO OCO3HAHHOT'O BBIOOpa MHAMBHyalbHOI 00pa3oBarTeb-

HOM UM poQecCHOHaNbHON TPAeKTOPHUH.

Bosbiioit BKiIa B TOCTHKEHUE TIIaBHBIX 1eJIell OCHOBHOTO 0011ero 00pa3oBaHusl BHOCUT

M3y4EHHE XUMHUH, KOTOPOE TPU3BAHO 00ECTIEYNTh PEIEHHE CIEAYIONUX HeJIe:

1) dopmupoBaHrEe CHCTEMBI XUMHUYECKUX 3HAHUI KaK KOMITOHEHTA €CTECTBEHHOHAYYHON KapTHHBI MHPA;
2) pa3BUTHE NIO3HABATEIIBHBIX HHTEPECOB, NHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH yJamuxcs B
mporecce M3y4eHUs XMMUYECKOH HAyKH M €€ BKJIaJa B COBPEMEHHBIN HayYHO-TEXHHUYECKUI TpOTpecc;



(hopMUPOBaHHE BAKHEHIIIMX JTOTHYECKUX OTepaIliii MBIIUICHUS (aHAINU3, CUHTE3, 00001eHNe, KOHKPETH-
3alMsl, CpPaBHEHHUE U JIp.) B MPOLIECCE MO3HAHUS CUCTEMbl BAXKHEUIIUX MOHATUHN, 3aKOHOB M TEOPHil O CO-
CTaBe, CTPOCHUH, CBOWCTBAX U MPUMEHEHUN XUMHUYECKUX BEIIECTB;

3) IpOoEeKTUPOBAHUE U pealn3alusl BHITYCKHUKAMU OCHOBHOM IIKOJBI 00pa30BaTeIbHOM TPACKTOPH: BBI-
60p npodwist 00y4eHUs B CTApPIICH MIKOJIE WU MPOPECCHOHATHHOTO 00pa30BaTEILHOTO YIPEKICHHUS,

4) oBnazieHHs KJIIOUEBBIMU KOMIIETEHIIUSIMU: Y4eOHO-TI03HABATEIbHBIMU, HH(POPMAIIMOHHBIMH, [IEHHOCT-
HO-CMBICIIOBBIMH, KOMMYHHKATHBHBIMHU.

B ocHoBy manHoOl paboueii mporpamMmsl rmosokeHa aBropckas nporpamma O.C. ['abpuensna,

C.A. CnagkoBa — «Xumusi. Paboune mporpammel. [Ipenmernas nunus yueb6nukoB O.C. I'abpuensina,
N.I".Octpoymona, C.A.CnaakoBa. 8-9 kmaccel, yueOHOE 1mocodue it 001eo0pa3oBaTeIbHBIX OpraHu3a-
muit/ O.C. 'abpuensa, C.A. Cnaakos — M.: IIpocsemienue, 2019».

Ob6ocHoBaHUE BLIOOpA MPUMEPHOI MPOrpaMMbl:

CymiecTByeT enHas TMHUS YI€OHUKOB aBTOPCKOTO KOJUIEKTHBa 1o pykoBojactBoMm O.C. I'abpu-
ensHa ¢ 8 mo 11 kiacc, KoTopasi COOTBETCTBYET ¢efiepalbHOMYy 00pa30BaTEIbHOMY CTaHAAPTY U UMEIOT
rpu¢ «PexomennoBano MuHHCTEpCTBOM 00pa3oBaHus U Hayku PDy.

JlaHHasi mporpaMMa KOHKPETU3UPYET COJAEp)KaHUe CTaHAapTa, Aa€T paclpelesieHue Y4eOHBIX 4acoB
0 pazzenam Kypca, Mocie10BaTeIbHOCTh U3YUSHHS TEM U Pa3/IeioB ¢ YUETOM MEXKIIPEIMETHBIX U Mpei-
METHBIX CBf3€H, JIOTUKM Y4eOHOro MpoIecca, BO3PACTHBIX OCOOCHHOCTEH ywamuxcs. B mporpamme
ornpenenéH nepeyeHb IEMOHCTpaIUil, TaOOPaTOPHBIX OMBITOB, MPAKTUYECKUX 3aHATHI U PacuETHBIX 3a-
nad. Jlannas mporpamma HampaBlieHa Ha JOCTHXKEHHE MIIAHUPYEMBIX Pe3yJIbTaTOB: JIMYHOCTHBIX, METa-
npeaMeTHbIX (¢ yueToM (OpMHUpPOBAHHUS KOMIIETECHIIUN OOydYaroImuxcsi B 00JIACTH HCIOJb30BAHUS HH-
(bopManMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, Y4eOHO-UCCIIET0BATENILCKON M TPOSKTHOM JesITeIhHO-
CTH) ¥ MPEIMETHBIX 110 XUMHHU.

Jannast nporpamMma obecrieyeHa ciae1youMMi y4eOHUKaMHU:

1. Xwumus. 8 kiacc: yueounk/ O.C.I'abpuensH. — 8-e u3zn., nepepad. — M.:[Ipoda, 2015, 2019

2. Xwumwms. 9 knace: yueonuk/ O.C.I'abpuensH. — 8-e uzn., nepepad. — M.:[Ipoda, 2014, 2019
PaGouas nporpamma aJisi:

OcHOBHO# MIKOJBI pa3paboTaHa C y4eTOM MEpPBOHAUYAIBHBIX MPEACTABICHUI O MHUpE BEIIECTB,
MOJIYYSHHBIX yYallUMHUCS B HAYAIBHOM IIKOJIE MPU U3YyUYEHUH OKPYKAIOIIEro MUPA, U MEXIPEIMETHBIX
cBszeil ¢ kypcamu (usuku (7 kmacc), 6uonoruu (5-7 xiaccel), reorpadun (6 Kiacc) ¥ MaTeMaTHUKH.
[Iporpamma pa3paborana s 00ydaromuxcsi 001meo0pa3oBaTeIbHBIX KIaCCOB.

B cootBerctBuM ¢ yueOHbIM uiaHoM MAQOY COIIl Ne31 Ha m3zydyeHHe XMMHH B 8 KJacce OTBO-
nuTCs 2 yaca B HeJlento, 68 yacoB B rojl. B 9 kiacce Ha n3y4eHHe XUMHUHM OTBOJUTCS 2 Yaca B Henelto, 68
yacoB B roJi. Bcero 136 vacos.

O0mas xapakrepucTuka y4eOHOro npeamera:

[Ipennaraemelii Kypc OTIMYaeTCs OT APYTUX KYypCOB XMMHUU OCHOBHOTO OOIIEro oOpa3oBaHWs,
BKIIIOUEHHBIX B DefepanbHbIil epeueHb yUeOHUKOB, HATUYMEM BaXKHEHIIINX METOJIUYECKUX OCOOEHHO-
CTEH.

1) ConepkaHue Kypca BBICTPOSHO B COOTBETCTBHH C HCTOPHKO-JIOTMUECKUM U CUCTEMHO - JIesi-

TEJIBHOCTHBIM MOJIX0I0M
2) TeopeTnueckue MOJOKEHUS Kypca XMMUH OCHOBHO# IIKOJIBI PACKPBIBAIOTCS HA OCHOBE HIHPO-
KOTO HCIOJIb30BAHUS XUMHUYECKOTO IKCIIEPUMEHTA

3) PasButne nHGOPMAITMOHHO-KOMMYHHUKATHBHON KOMIICTCHITUN 00YYaIOIIMXCS

4) MeranpenMeTHbIN XapaKTep CoepKaHus yueOHOro MaTepraa

5) IIpakTUKO-OPHEHTUPOBAHHAS 3HAYUMOCTh Y4eOHOTO MaTepHasia

JIOCTIDKEHHIO TTPEIMETHBIX, METAPEIMETHBIX U JHYHOCTHBIX PE3YJIbTAaTOB CIIOCOOCTBYET CTPYK-
TYpUpOBaHUE 3aJIlaHUS TIO PyOpUKaM:

«ITpoBeppTe CBOM 3HAHUS

«Mconp3yiTe TOMOTHUTETBHYIO HH()DOPMAITHIO U BRIPA3UTE MHEHHEY

[Tpennaraemast pabodas mporpaMma Mo XMMHUU PAcKphIBAaeT BKJIAJ y4eOHOTO mpeaMeTa B JOCTH-
KEHHE IIeJIell OCHOBHOTO OOIIEro OOpa3oBaHMs W OINpeNeNseT BaKHEHIINE cojaepKaTelbHbIC JIMHUH
npeamera:

«BetecTBo» - B3aMOCBSI3b COCTaBa, CBOMCTB, CTPOCHUSI, ITOJIydeHHE U TIPUMEHEHHUE BEIIECTB;



«XUMHYeCKas peakius» - 3aKOHOMEPHOCTH MTPOTEKAHMSI M YIIPABIEHUS IIPOLIECCAMU MOIYYEHUS U

IIPUMEHEHUS BEILIECTB;

«XUMUYECKUN SI3BIK» - ONEPUPOBAHUE CUCTEMOM BAXKHEHIIUX XUMUYECKUX IOHATHUM, BIAJCHUE

XUMHYECKOW HOMEHKJIATYpOil 1 CUMBOJIUKOM;

«XUMUS U KU3HB» - COOJIIOJICHHE MPAaBHJ XUMHYECKOW O€301MacHOCTH MpH OOpalleHue Belle-

CTBAaMHM, MaTe€puaiaMu U XMMHUYECKUMU MTPOLIECCAMU B TIOBCEAHEBHOM )KM3HU U HA IPOU3BOJICTBE.
MecTto npeamera B yueOHOM IIaHe:

®DenepalibHbII TOCYIapCTBEHHBIN 00pa30BaTENbHbII CTaHAAPT MpelycCMaTPUBAET U3yUYEeHUE Kypca
XUMHH B OCHOBHOH IITKOJIE KaK COCTABHOW 4acTH MPeIMETHON 00sacTh «EcTeCTBEeHHO-HAYYHBIE TIpeIMe-
TBI».

Kypc paccunran Ha o0s3arenbHOe U3ydeHue npeamera B oobeme 136 yuebnsix yacoB AO 2 yaca
B Hedelmo B 8 — 9 Kitaccax.

[Ipennaraemslii Kypc, XOTS 1 HOCUT OOIIEKYJIbTYPHBIA XapakTep U HE CTaBHUT 3a/a4y mpodeccuo-
HaJIbHON MOJTOTOBKU OOY4YaIOIIMXCS, TEM HE MEHEe MO3BOJISIET UM ONPEICIUTHCA ¢ BHIOOPOM Mpoders
00y4YeHHs B CTapIIeH IIKOJIE.

1. IlnaHupyemble pe3yJibTAThI OCBOEHUSI Y4eOHOI0 Kypca 10 XUuMHH

[To 3aBepuIeHUIO Kypca XMMHUH Ha 3Tare OCHOBHOTO OOIIEro o0pa3oBaHUs BBHITYCKHUKH OCHOB-
HOM IIKOJIBI JOJKHBI OBJIA/IETh CIACAYIOIIMMU PE3yJIbTaTaMuU:

JIu4HOCTHBIE:
1. B ueHHOCTHO-OpUEHTAIMOHHOM cdepe:
v BOCIIUTaHWE YYyBCTBA TOPJOCTH 338 POCCHUICKYIO XMMHUYECKYIO HAYKy, T'yMaHHW3Ma, IIO3UTHBHOIO OT-
HOIIEHUS K TPYAY, LIEICYCTPEMIIEHHOCTH;
v GopMHpPOBaHHE EHHOCTH 3J0POBOrO M 0€30MaCHOr0 00pa3a >KM3HHU; YCBOCHUE MPABUII WHIUBHIY-
QJIIBHOTO ¥ KOJUIEKTUBHOTO O€30MacHOT0 MOBE/ICHNUS B UPE3BBIYAMHBIX CUTYALIHSIX, YTPO-
YKAIOIIUX KU3HH U 3JJ0POBBIO JIFOAEH;
V' (hopMHpPOBaHKE IKOJOTHIECKOrO MBIIIICHHS: YMEHHS OLCHUBATH CBOIO JIEATEILHOCTD H IO~
CTYIIKH JPYTHX JIFOJIEH C TOUKHU 3PEHMSI COXPAHEHHS OKPY KaIOLIEH cpeibl - rapaHTa KU3HU U
Onarormnoiny4us Jrofei Ha 3emie.
2. B TpynoBoti cdepe:
v BOCIIMTaHHE FOTOBHOCTH K OCO3HAHHOMY BHIOOpPY JajbHEHIIEH 00pa30BaTeIbHON TPAEKTOPHH.
3. B no3HaBarenpHO# (KOTHUTUBHOM, MHTEJUIEKTYalIbHOM) cdepe:
V' (hopMHpOBaHME YMEHHs YIPABIATH CBOEH IMO3HABATEILHOM A€ATEIBHOCTHIO;
v pasBuTHE COOCTBEHHOTO LEIOCTHOTO MHPOBO33PEHUS, MOTPEOHOCTH U TOTOBHOCTH K CaM000pa3oBa-
HUIO, B TOM YHCJIE U B PAMKaX CaMOCTOSITEJIbHOM JEATEIBHOCTH BHE LIKOJIBI;
v (OpMHPOBaHHE OCHOB KOJOTHUECKON KYJIBTYPHI, COOTBETCTBYIOMIENH COBPEMEHHOMY YPOBHIO KO-
JIOTHYECKOTO MBIIIUIEHUS], pa3BUTHE OMBITA SKOJOIMYECKH OPUEHTHUPOBAHHOM pedieKCHBHO-OIIEHOUHOM U
MPaKTUYECKON JAESITEIbHOCTU B dKU3HEHHBIX CUTYaIUX.
MeranpeamMerHble:
v UCHOJIb30BaHWE YMEHUH M HABBIKOB PA3JIMUHBIX BUJIOB MO3HABATEIBHOMN JEATEILHOCTH, IPUMEHEHUE
OCHOBHBIX METOJIOB MO3HAHMs (CUCTEMHO-MH(OPMAIMOHHBIN aHaIN3, MOAETUPOBAHUE) A U3yUEHHS
Pa3IMYHBIX CTOPOH OKPYKAIOLIEH IECTBUTEIIBHOCTH;
v HCHONIb30BaHHE OCHOBHBIX WHTEIUICKTYABHBIX Omepaiuii: (popMylTupOBaHHE THUIIOTE3, AHAIU3 U
CUHTE3, CpaBHEHUE, 0000IIeHNEe, CUCTEMAaTU3allls, BbISIBJICHHE IPUYUHHO-CIIEACTBEHHBIX CBSI3€H, MOUCK
aHaJIOTOB;
v yMeHHe reHepUpOBaTh UJEU U ONPEIEIIATH CPEICTBA, HEOOXOMMUMBIE ISl UX PeATH3allHu;
v yMeHWHe ONpeelsTh el U 3a/Iaul JeSITIbHOCTH, BRIOUPATh CPE/ICTBA Pean3alliy ed U
MIPUMEHSTh UX Ha MPAKTHKE;
v HCHOJI30BaHUE Pa3IMIHBIX HCTOYHUKOB ISl IOJTyUIEHUS XUMUIECKOM HHPOPMAIIHH.

IIpeamerHble:
1. B mo3HaBarenpHOU cepe:
v 3HaHWe OINpeJe/eHNH U3yUYEHHBIX MOHSATHHA: YMEHUE ONUCHIBATH JEMOHCTPAIMOHHBIE M CAMOCTOS-
TEJIBHO MIPOBEIEHHBIE XMMUUECKNE IKCIIEPUMEHTBI, UCIIOJIB3YS AJI ATOIO POJHOMU SA3BIK U S3bIK XUMMUH;
v yMeHWe pa3inyaTh U3yYEHHbIE KJIACChl HEOPraHMYECKUX COETUMHEHHM, IPOCTHIE U CIIOKHBIE
BELIECTBA, XUMUYECKHUE PEAKLIUH, OIIUCHIBATD HX;
v\ yMeHHe KIaccu()UIMPOBATh U3y4EHHBIE OOBEKTHI U SIBJIEHHUS,



v COCOOHOCTH JIENIaTh BHIBOJBI U YMO3AKIIIOUCHUS M3 HAOIIOICHUH, U3YUYCHHBIX XUMHUYECKUX 3aKOHO-
MEpHOCTEH, IPOrHO3UPOBATh CBOMCTBAa HEM3YUEHHBIX BEILIECTB 10 AaHAJIOTUU CO CBOMCTBAMU U3YyUEHHBIX;
v\ yMeHHE CTPyKTYypUpOBaTh W3YYCHHBIM MaTepHal U XHUMHUYCCKYI0 MHQPOPMAIHIO, TOIYYCHHYIO U3
IPYTUX UCTOYHUKOB;
v yMeHHe MOJIEIIUPOBATH CTPOCHUE aTOMOB DJIEMEHTOB 1-3 MEPHOJIOB, CTPOEHHE MTPOCTHIX MOJIEKYIT;
2. B ieHHOCTHO-OpHEHTAIIMOHHOU cepe:
v\ yMeHHE aHAIM3MPOBATh U OLEHUBATH TOCIIEACTBUS ISl OKPYXKAIOIIEH Cpe/ibl OBITOBOM U TPOM3BO/I-
CTBEHHOM JIeSITeIbHOCTH YEJI0BEKa, CBSI3aHHOM C N1epepabOTKOM BELECTB;
3. B TpynoBoii cdepe:
v (opMHUpOBaHHE HABBIKOB IPOBOJAUTH XUMUYECKHUI IKCIIEPHMEHT;
4. B cihepe Oe3omacHOCTH KUZHEACITSTLHOCTH:
v yMeHHe pa3jinyarh OlacHble 1 6e30MacHbIe BEIIECTRA;
v\ yMeHHE OKa3blBaTh IEPBYIO MOMOIIb [PH OTPABJICHUAX, 0KOraX W JAPYTHX TPaBMax, CBS3aHHBIX C
BEIIECTBAMU U JJaOOPaTOPHBIM 000PYJOBaHUEM.

B pe3ynbrare n3ydyeHuss XUMHM YUYEHUK:
v/ HAy4YHTCSA 0CO3HABATH OOBEKTUBHYIO 3HAYMMOCTH OCHOB XUMHYECKOW HAyKU KaK 00JacTH
COBPEMEHHOT'0 €CTECTBO3HAHMS, KOMIIOHEHTA OOIIEH KYIbTYphl U IPAKTUUYECKOH Jesi-
TEJIbHOCTH YEJIOBEKAa B YCJIOBUSAX BO3pACTAIOIIEH «XHMHU3ALUM» MHOTUX C(ep KU3HU COBPEMEHHOI'O 00-
IECTBA;
v OBJAJICET CUCTEMON XMUMHYCCKUX 3HAHUI — MOHATUSAMH, 3aKOHAMH, TEOPUSMH M S3bIKOM HAyKH,
HUMEIOLUMH Ba)KHOE 00I1e00pa30BaTeIbHOE U [03HABATEIbHOE 3HAUEHUE, €CTECTBEHHO-HAYUYHBIMH Me-
TOJIaMH UCCIIEIOBAaHMsI BEIIECTB U XUMUYECKUX SBJICHUN, CBEJICHUSAMHU 110 UCTOPUM CTAHOBJIEHUS XUMUU
KaK HayKU;
v TOIYYUT MPEACTABICHUE O CIOXKHOM KOMIUIEKCE OTHOLICHHIH B CHCTEMAaX «YElIOBEK — BEIIECTBOY» H
«BEILIECTBO — MaTepHall — MPAKTUYECKas JAESITEIbHOCTb», O POJIU HAYKH B CO3JaHUU HOBBIX MaTEpUaJIOB U
MCTOYHHUKOB SHEPTUH;
v\ YCBOWT OCHOBBI XMMHYECKOW I'PaAMOTHOCTH KaK OCHOBBI aHaiM3a W IUIAHHPOBAHUS JKOJIOTHYECKH
0€30I1aCHOT0 MOBE/ICHUS B LIEJSIX COePEeXEeHUS 310POBbs U OKPYXKAIOILEH Cpe/ibl.
B nponecce nzydeHuss XMMUHU y4alIuicss OCHOBHOW IIKOJIBL:
v yOemuTCsi B TOM, 4TO B OCHOBE MHOTHX SIBJICHHIl KHBOW M HEXUBOI MPUPOJIBI JICKAT XUMUUCCKUE
MIPEBPALICHNS] HEOPTaHUUYECKUX U OPIraHUYECKUX BELLECTB;
v yrayOuT Mpe/ICTaBICHUE O MATEPHATLHOM SIMHCTBE MUDA;
v OBJIAJICET YMEHHUAMHU YCTAHABJIMBATH CBA3H MEXKIY PEATbHO HAOIIOMaEMBIMA XUMUIECKUMH SIBJICHHU-
MU U IPOLECCAMM, TPOTEKAIOIUMU B MUKPOMHUPE aTOMOB U MOJIEKYT;
OOBSACHATH MPUUMHBI MHOI000pa3us BEILIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa M CTPOECHMUSI, a TAKXKE
00YCJIOBIEHHOCTh IPUMEHEHHUS BEIIECTB OCOOEHHOCTSAMHU X CBOUCTB;
aHAJIM3UPOBATh U OOBEKTUBHO OLIEHUBATH KU3HEHHBIE CUTYAIlUH, CBSI3aHHBIE C XUMUEH;
V' 1proOpeTéT HaBBIKK 0E30MacHOr0 OOpalleHHs C BEIIECTBAMH, HCIOJIB3YEeMBIMUA B TOBCEIHEBHOM
KU3HU.
N3ydyeHne XuMUM IPEAOCTABUT YUIEHUKY BO3MOKHOCTB!
v pasBMBaTh M COBEPIIEHCTBOBATH WHMBHUIYaJbHBIE CIIOCOOHOCTH; MHTEPEC K MHUPY BEIIECTB U HX
IpeBpalleHuii; oOmieyueOHble MHTEIUIEKTyaJbHble YMEHHS CHOCOOCTBYIOLIME IMPHOOPETEHUIO OIBITa
TBOPUYECKOH U MMOMCKOBOW JI€ATENbHOCTH, B YACTHOCTH YMEHHUS CPAaBHUBAThH U Ki1accu(UIIMPOBATh OObEK-
ThI, BBIABIISATH IPUUMHHO-CIIEICTBEHHBIE CBA3H, (POPMYIMPOBATH TUIIOTE3bI U MPOBEPATH MX B XOJIE IKC-
NEepUMEHTa, apryMEHTHPOBATh BBIBOJIbI, OTCTaUBAaTh CBO¢ MHEHHUE, UCIIOJIb3YS MPU 3TOM a/IeKBaTHBIE J10-
Ka3aTeJIbCTBA;
v' npuoOperarth HAaBBIKA PabOTHl ¢ Pa3IMYHBIMA HCTOYHHKAMHM HMH(OPMAIMHK 10 XUMHH (CIOBapH,
CTIPAaBOYHHKH, XPECTOMAaTUH, IHTEpHET U Jp.), a TaK)Ke yMEHUEe OOBbEKTUBHO OIICHWBATh HHPOPMALIUIO O
BEIIECTBaX, UX MPEBPALICHUAX U MPAKTHUECKOM MPUMEHEHNUH;
v’ COBEpIIEHCTBOBAaTh YMEHHS I[UIAHUPOBATH UM  pAIMOHAIGHO OPraHW30BbIBaTh  yd4eOHO -
MO3HABATENbHYIO ACSITEIbHOCTD, IPUMEHSTD MOJIyY€HHBIE 3HAHUS B HOBOM CUTYallUU;
v mpuoOperaTh HABBIKH CAMOOOPA30BaHUS M MPAKTHYECKOTO COTPYJAHHYECTBA IPH OPraHU3aIMU U BbI-
MTOJIHEHUU XUMHUYECKOT0 SKCIIEPUMEHTA, MPOBEICHUH U 3aIIUTE YYCHUUYECKHX
IIPOEKTOB MO MCCIIEIOBAHUIO OTJENBHBIX BEIIECTB M XMMHUUYECKUX SIBICHUH, HAaOII01aeMbIX B MIPUPOJE U
MOBCEIHEBHOM KU3HH.



Taxkum 00pa3oM, B pe3ynbTaTe U3yUEHHs] XUMUUA B OCHOBHOM IIKOJI€ YYEHUK MOJIYYHUT MOATOTOB-
Ky, IOCTaTOYHYIO Il IPOJOJIKEHHsI O0Y4eHHUs B cTaplIel 1IKOJIe U CPEAHUX MPOPECCHOHATBHBIX 001I1e-
00pa3oBaTENbHBIX YUPEKACHUSAX, a TAKXKE NMPHOOPETET KIIOUEBbIE KOMIIETECHIIMH, WMEIOIINE YHUBEp-
CaJIbHOE IIPUMEHEHNUE B JIIOOOM BHJIE AEATEIIBHOCTH.

2. Coaep:xkanue y4eOHOT0 nmpeaMera
8 kuacce (2 4 B Hepenm0, Bcero 68 4, u3 HUX 14 — pe3epBHOE BpeMsl)
BBEJEHMUE (5 1acos)
[Tpenmer xumun. MeTO/IbI MO3HAHUS B XUMHUH: HAOIIOICHUE, YIKCIIEPUMEHT, MOJICIUpOBaHue. VICTOUHHUKH
XUMHUYECKON nH(pOpMalny, ee MoJydeHUe, aHallu3 U IPECTaBIeHNue ero pe3ynbraTtoB. [loHsaTie o xumu-
YECKOM JJIEMEHTEe U (hopMax ero CymeCTBOBAaHUS: CBOOOIHBIX aTOMAaX, MPOCTHIX U CIIOXKHBIX BEIIECTBAX.
[IpeBparmenus BemiectB. OTaU4YMEe XUMUYECKUX peakuil OT PU3NYECKUX sBJIeHUN. Poslb XUMUU B JKU3HU
genoBeka. XeModwmius u xemopobus. Kparkue cBeneHus U3 UCTOPUM BO3HUKHOBEHUS U Pa3BUTHUS XU-
MUHU. PoJIb OTE€YECTBEHHBIX YUEHBIX B CTAHOBJICHHHM XUMHYECKON Hayku — padoTsl M. B. JlomoHOCOBa,
A. M. bytneposa, [I.11. MenneneeBa. XuMudeckas CHMBOJIMKA. 3HAKU XUMHUYECKUX 3JIEMEHTOB U PO
UCXOXJICHHUE UX Ha3BaHUM. Xumuueckue hopmyibl. MHaekcsl u kodgduimerTsl. OTHOCUTEIbHBIE aTOM-
Has U MOJICKYJIIp-Hasi Macchl. [IpoBenieHre pacueToB MacCOBOM JJOJIM XUMUYECKOTO JIEMEHTa B BEIIECTBE
Ha ocHOBe ero ¢opmynbl. Ilepuognueckas cuctema xumudeckux snemeHToB JI. M. Menpeneesa, ee
CTPYKTypa: Majible U OOJBIITNE TEPHOIBI, TPYNIBI M MOArpyNIbl. [lepuonndeckas cucreMa Kak CrpaBod-
HOE TIocoOue JJis MOJTYyYEHUS CBEICHUN 0 XUMUYECKUX 3JIEMEHTAX.
demoncTpanuu. 1. Mozaenu pa3ianyHbIX NPOCTHIX U CIOXKHBIX BewlecTB. 2. Koyekuus CTeKIssHHON Xu-
MuuecKou nocyzsl. 3. Komiekius MaTepralioB ¥ U3ENINiA U3 HUX HAa OCHOBE aimoMuuus. 4. Bzaumoneii-
CTBHE MpaMopa € KUCIOTON 1 MIOMYTHEHUE U3BECTKOBOM BOJBI.
JlabopaTopublie onbIThl. 1. CpaBHEHHE CBOWCTB TBEP/BIX KPUCTAIIMYECKUX BELECTB U PacTBOPOB. 2.
CpaBHEHHE CKOPOCTH UCTIAPEHUs BOJIbI, OJCKOIIOHA U STHUIIOBOTO CIUPTA ¢ (PUIBTPOBAIBLHONU OyMaru.
IpakTuyeckue padorel. 1. [IpaBuna TexHukn Oe30MacHOCTH MPH PabOTe B XMMHYECKOM KaOWHETE.
[Tpuemsl oOpaiteHus ¢ 1a60paTOPHBIM O0OPYIOBAHUEM M HarpeBaTeIbHBIMU IPUOOPAMH.
IIpeaMeTHbIE pe3yJIbTaThl 00y4eHH s
VYyamuiics 10KeH 3Hamb.! MpeaMeThl W3yYeHUsT €CTECTBEHHOHAYYHbIX JUCLUMIUIMH, B TOM YHUCIE XU-
mun; xumuueckue cumBoiiel: Al, Ag C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn,
WX Ha3BaHUS U TIPOU3HOIICHUE.
VYyammiics 1OKEH yMems:
v\ HCIOJB30BaTh IPH XapaKTEPUCTHKE BEIECTB TOHATHS: «aTOM», «MOJEKYJa», «XHMUYECKHH dIie-
MEHT», «XUMUYECKHH 3HAK, UM CHMBOJ», «BEIIECTBOY», «IIPOCTOE BEIECTBOY», «CJIOXKHOE BEIECTBOY,
«CBOWMCTBA BEIIECTBY», «XUMUYECKHE SBICHUNY, «PU3NUIECKHE ABICHUN», «KOIDDUIIMESHTHI», «HHIECKCH,
«OTHOCHUTEJIbHAsI aTOMHAsI Maccay, «\OTHOCUTEIIbHAs MOJICKYJISIPHAST MAccay, «MaccoBas JIOJIS DJIEMEHTay;
V' obparmarscst ¢ 1abopaTopHbIM 000pPYJIOBAHMUEM M HArpeBaTeIbHBIMU MPHOOPAMH B COOTBETCTBHH C
MpaBUJIaMU TEXHUKU 0€30MaCHOCTH;
v’ BBINOJIHATH MPOCTEUINNE MTPUEMBI PabOTHI ¢ JTabOPaTOPHBIM 00OPYIOBAHHEM: JTa0OPATOPHBIM IIITa-
THUBOM; CIIMPTOBKOM;
v kIaccu(UIMPOBATh BEIIECTBA [0 COCTABY Ha MPOCTHIE U CIIOKHBIE;
v\ pa3nMyath: Teja ¥ BEIECTBA;, XUMHUYECKHUM 3JIEMEHT U IIPOCTOE BELIECTBO;
v\ ONnuCHIBaTh: (GOPMBI CYIIECTBOBAHUSA XUMHYECKHX DJIEMEHTOB (CBOOOIHBIE aTOMBI, MPOCTHIE BEIIE-
CTBa, CJIOKHBIE BeIECTBA); Ta0auuHyto Gopmy [lepuoandeckoil CUCTEMBI XUMHUYECKUX AJIEMEHTOB; T10-
noxxeHue >neMeHTa B tabnuie . 1, MenneneeBa, uCHonb3ysl MOHIATUS «IEPUOI», «TPYIIA, «TJIaBHAS
MOArpYyIIay, «I1000YHasl MOATPYIINA»; CBOMCTBA BELIECTB (TBEPABIX, KUAKUX, FA3000pa3HbIX);
V' 00BACHATH CYIIHOCTh XUMUYECKHMX SBJIEHUI (C TOYKH 3PEHUS aTOMHO-MOJIEKYISPHOTO YUEHHUS) U UX
MPUHITATTAATIEHOE OTINYHE OT QU3UIECKUX SIBJICHUI;
v\ XapaKTepH30BaTh: OCHOBHBIE METO/bI U3YUYEHHs €CTECTBEHHBIX AMCIMIUIMH (HAOII0IEHHE, DKCIIEPH-
MEHT, MOJICTUPOBAHMUE); BEIIECTBO MO €ro XUMHUYECKOW (opMylie COTJIacHO IJIaHy: KadyeCTBEHHBIN CO-
CTaB, TUII BemIeCTBa (ITPOCTOE WJIU CIOKHOE), KOJTUYECTBEHHBIN COCTaB, OTHOCUTENIbHAS MOJICKYJIsIpHas
Macca, COOTHOIIEHUE MacC 3JIEMEHTOB B BEIIECTBE, MAaCCOBBIEC JIOJIM JIEMEHTOB B BEIECTBE (ISl CIIOXK-
HBIX BEIIECTB); POJIb XUMHH (TIOJIOKUTEIBHYIO U OTPUIATEIHHYIO) B )KU3HU YEIOBEKa, apTYMEHTUPOBATH
CBOE OTHOIICHHE K 3TOH mpobieme;
v BBIYHCIIATH OTHOCUTENLHYIO MOJIEKYJISPHYIO MacCy BELIECTBA M MACCOBYIO JOJIK XUMHYECKOIO Dile-
MEHTa B COEIMHEHUSX;
v\ IPOBOIUTH HAOIIOJEHUS CBOMCTB BELIECTB U ABJIECHHH, IPOUCXOASAIINX C BEIECTBAMHU,



v coboiaTh MpaBiia TEXHUKH OE30MIACHOCTH MPU MPOBEJICHUH HAOIOACHUI U JTabOPaTOPHBIX OITbI-
TOB.

MeranpeaMeTHbIe pe3yJbTaThl 00yYeHHsI

VYyamuiicst 1OJKEH yMemb!

OIpeseNATh NIPOOIEMBI, T. €. YCTAHABIMBATh HECOOTBETCTBUE MEXK]LY KEJIAEMbIM U JIEHCTBUTEIIBHBIM;
COCTaBJISITh CJIOXKHBIN IJIaH TEKCTA;

BJIA/ICTh TAKUM BHJIOM M3JIOKEHUS TEKCTA, KaK IOBECTBOBAHUE;

0] PyKOBOJICTBOM YUYHUTENS IPOBOAUTH HETIOCPEACTBEHHOE HAOII0ICHUE;

0]l PYKOBOJICTBOM YYHTENSI OPOPMIIATh OTYET, BKIIIOYAIOIMI ONMCAHUE HAOIIOJCHUS, €r0 Pe3yJib-
TaTOB, BHIBOJIOB;

v HCHOJIB30BATh TAKOM BUJI MBICJIEHHOTO (MIEATHHOI0) MOJEIUPO BaHMUS, KaK 3HAKOBOE MOJIEIMPOBa-
HUE (Ha MPUMepe 3HAKOB XUMHUYECKUX JIEMEHTOB, XUMUYECKUX (HhopMyn);

v HCHOJIB30BaTh TAKOM BUJI MaTEPHAIBHOrO (IIPEAMETHOT0) MOJECIMPOBAHUS, KaK (PU3UYECKOE MOJIE-
JMpOBaHue (Ha IpUMepe MOJECIUPOBAHMS ATOMOB U MOJIEKYI);

HOJIy4aTh XMMUYECKYI0 MH()OPMALIMIO U3 Pa3IMUHbIX HCTOUHUKOB;

OTIpeNeNATh OOBEKT U acleKT aHajn3a U CUHTE3a;

OIpesieNATh KOMIIOHEHThl 00BEKTa B COOTBETCTBUU C ACIIEKTOM aHaJIM3a U CUHTE3a;

OCYIIECTBIISATh KAUECTBEHHOE U KOJIMYECTBEHHOE ONMMCAHNE KOMIIOHEHTOB 00BEKTa;

OIpesieNATh OTHOLIEHUS 00BEKTa ¢ APYTUMU O0BEKTAMU;

OIpPEAEIATh CYyLIECTBEHHbIE IPU3HAKU OOBEKTA.

TEMA 1. ATOMbI XUMHWYECKHUX 3JIEMEHTOB (9 yacos)

ATOMBI Kak (hopMa CyIIECTBOBAaHHS XHMHUYECKHUX HJIEeMEHTOB. OCHOBHBIC CBEIICHHS O CTPOCHUHU
aToMoB. JlokazaTesibCcTBa CIOXKHOCTH cTpoeHus aroMoB. Ombithl Pesepdopna. Ilnanerapnas mozpenb
CTPOEHHs aTOMa.

CocraB aTOMHBIX si7iep: IPOTOHBI, HEUTPOHBL. OTHOCHUTEIbHAS aTOMHAas Macca. B3aumocBa3b
MOHSTUH «IIPOTOH», KHEUTPOH», «OTHOCUTENIbHASI AaTOMHAsl Macca.

M3MeHeHMe yKciia IPOTOHOB B si/Ipe aToMa — 00pa30BaHHE HOBBIX XUMUYECKUX 3JIEMEHTOB. 3MeHeHne
yucjia HEUTPOHOB B siipe aToMa — oOpa3oBaHue U30TONOB. COBPEMEHHOE OIpE/EICHUE MOHATUS «XU-
MUYECKHUH 371€MEHT». MI30TONBI KaK pa3HOBUJHOCTU aTOMOB OJJHOTO XUMUYECKOT'O JIEMEHTA.

OnekTpoHbl. CTpOEHHE AIEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKUX 3JIEMEHTOB MajbIX MIEPUOJIOB.
ITonsTHE O 3aBEPIIEHHOM JIEKTPOHHOM YPOBHE.

[lepuonnueckas cucrema xumuueckux anemMenToB [[. . MenzaeneeBa u ctpoeHue aTOMOB, (PU3UYECKUI
CMBICJI TOPSIIKOBOIO HOMEpA JIEMEHTA, HOMEpA TPYIIIIbI, HOMEPA NIEPUOAA.

W3meHeHre yucia 3JeKTPOHOB Ha BHEUIHEM AJIEKTPOHHOM YPOBHE aTroMa XMMHYECKOTO 3JIeMEeHTa — 00-
pa3oBaHue MOJOXKUTENbHBIX U OTPULIATENBHBIX HOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMH METAJIJIOB U He-
MeTaysioB. [IpuduMHBI U3MEHEHUS! METAINIMYECKUX U HEMETAJUIMYECKUX CBOMCTB B MEPUOAAX M TPYIIaX.
O06pa3zoBanue OuHapHbIX coequHeHui. [loHsTHe 006 MOHHOM cBsA3u. CxeMbl 00pa30BaHMs HOHHOW CBS3U.
B3aumopeiicTBie aToMOB 3J1IEMEHTOB-HEMETAIIIOB MEXKy cO00M — 00pa3oBaHUE IBYXaTOMHBIX MOJIEKYII
npocThIX BenlecTB. KoBaneHTHast HemoyisspHas XUMHUECKasi CBsI3b. DJIEKTPOHHBIE U CTPYKTYpHBbIE (OopMy-
JIBIL.

AN NN NN

AN NN NN

BzaunmopeiicTBie aTOMOB HEMETAIIOB MeX 1y co00il — oOpa3oBaHne OMHAPHBIX COEAMHEHUN He-
METaJUIOB. DJIEKTPOOTpHIIaTeIbHOCTh. KoBanieHTHas oisipHas CBsi3b. [IoHsATHE O BaJIECHTHOCTH KaK CBOM-
CTBE aTOMOB O0OpPa30BBIBATh KOBaJCHTHBIE XUMHUUYeCKUE CBs3U. CocTaBieHue Gpopmyn OMHAPHBIX COEIH-
HEHUH 10 BaJeHTHOCTH. HaxoxkieHne BaJIeHTHOCTH 110 (popMyJie OMHAPHOTO COCTUHECHHUS.

BzanmopeiicTBie aTOMOB METAJIOB MEXKAY CO00i — 00pa3oBaHUE METAJUIMYECKUX KPUCTAIIIOB.
[ToHsiTHE O METATIIMYECKOW CBSI3H.

JdemoHcTpanuu. Mojenu aToMOB XMMUYECKUX 3JIeMEHTOB. [lepuoanueckas cucreMa XUMHUYECKUX dJie-
MeHToB 1. V1. Menneneesa (pa3nuanbie GOpMBI).

JlabopaTopHble onbIThbl. 3. MoaenpoBaHue MPUHIMIIA JIEHCTBUS CKaHUPYIOIIETo MUKpockona. 4. 13-
TOTOBJIEHWE MOJENICH MOJEKYJ OWHApHBIX COeAMHEHHUH. 5. M3roTOBICHHE MOJENH, WILTIOCTPUPYIOIICH
CBOWCTBA METAJJINYECKOMN CBSI3HU.

IIpenmeTHBIE pe3yabTaThI 00yYeHHSA

VYyamuiicst 10JKEH YyMemb!

v HCIOIB30BaTh IPH XapaKTEPUCTUKE aTOMOB IOHSATHS: «IIPOTOH», «HEUTPOH», «IJEKTPOH», «XHUMH-
YECKUH BJIEMEHT», «MAaCCOBOE YHCIIO», «H30TOID», «IJEKTPOHHBIA CIION», «IHEPreTUYECKUN YpOBEHBY,
«3JIEMEHTBI-METAIJIBIY, «IJIEMEHTBI-HEMETAUIb»; MpPH XapPAKTEPUCTUKE BEUIECTB IMOHATUA «UOHHAs



CBA3bY», «HOHBI», «KOBAJICHTHAs HEIMOJISIPHAS CBSA3bY», «KOBAJEHTHAs MOJSIPHAs CBSI3bY», «3JIEKTPOOTpPHUIIA-
TEIBHOCTBY, «BAJEHTHOCTBY, «METAININYECKASL CBA3bY;

v OIUCHIBAaThH COCTaB M CTPOEHHE aTOMOB DJIEMEHTOB C MOPAAKOBEIMU HoMepamu 1—20 B ITepuoauue-
CKo# cucteMe xuMuieckux sneMeHToB J. 1. Mennaeneena;

v\ COCTaBJIATH CXEMBI pacCHpENE/ICHUs 3JIEKTPOHOB 0 3JEKTPOHHBIM CJIOSM B 3JIEKTPOHHON 000J0YKe
aTOMOB; CXEMbl 00pa30OBaHUs PA3HBIX TUIIOB XUMHYECKOH CBS3M (MOHHOM, KOBAJEHTHOM, MeTayuinye-
CKOM);

V' 00BACHATH 3aKOHOMEPHOCTH M3MEHEHHWsI CBOMCTB XMMHMYECKHMX 3JIEMEHTOB (3apsj0B s€pP aTOMOB,
YUCJIA 3JIEKTPOHOB HA BHEIIHEM IEKTPOHHOM CJIOE, YHCJIO 3alOJHSAEMBIX JIEKTPOHHBIX CJIOEB, paguyc
aToMa, AJIEKTPOOTPUILIATEIHHOCTh, METAIUIMUECKHUE U HEMETAITIMYECKHE CBOMCTBA) B MIEPHOaX U rpynmnax
(rmaBubIX moarpynmax) [lepuonuueckoi cucremsl xumuueckux siaementoB Jl. M. MenzeneeBa ¢ Touku
3pEHHUs TEOPUU CTPOEHUS aTOMa;

v\ CpaBHMBATh CBOMCTBAa aTOMOB XUMHMYECKHUX 3JIEMEHTOB, HAXOASAIIUXCSA B OJHOM IIEPUOJE WM IJIAB-
Hol moxrpynne Ilepuonnueckoiri cucteMbl xuMmuueckux asnemeHToB J[. M. MenneneeBa (3apsmoB siaep
aTOMOB, YUCJIA AJIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM CJIOE, YHCJIO 3aIIOJIHSAEMbIX AJIEKTPOHHBIX CIIOEB,
paanyc atoma, 3JeKTPOOTPULIATEIbHOCTh, METANINYECKUE U HEMETANINYECKUE CBOWCTBA);

v\ JaBaTh XapaKTEPUCTHKY XMMUYECKHMX DJIEMEHTOB I10 MX IOJOXKEHHIO B IIepHOaMYECKON CHCTEME XH-
Muueckux 37eMeHToB /. M. MenneneeBa (XMMUYECKUI 3HAK, MTOPSIKOBBIN HOMED, IEPHOI, TPYIITA, MO/-
rpyIna, OTHOCUTEIbHAA aTOMHAsl Macca, CTPOCHUE aToMa — 3apsij SApa, YACIO MPOTOHOB U HEUTPOHOB B
a1pe, o01ee Yucio 3JEeKTPOHOB, PACIIPeIeTICHIE FIEKTPOHOB M0 JIEKTPOHHBIM CIIOSIM);

v\ OIpEeNENATh THII XUMUYECKOH CBA3H 10 (POpMYyJIE BEIECTBA,

V' [IPUBOIWTH HPUMEPHI BELIECTB C Pa3HBIMH THIIAMH XHMHYECKOM CBSI3H;

v\ XapakTepu30BaTh MEXaHM3MbI 00PA30BaHUS KOBAJICHTHOM CBA3M (OOMEHHBIN ), HOHHOU CBSI3H, METAJI-
JINYECKOM CBA3U;

v\ yCTaHaBIMBATh NPUYMHHO-CIEICTBEHHBIE CBA3U: COCTAB BELIECTBA — THUIl XMMHUUECKOM CBS3H;

v cocTaBiIATh (HOpMYJIbl GHHAPHBIX COEIMHEHHUI M0 BAJIEHTHOCTH;

v\ HaxoIMTh BAIIEHTHOCTH JIEMEHTOB 10 (OPMYJIe OUHAPHOIO COEAMHEHUS.

MeTal’lpe}IMeTHBIe pe3yabTaThbl oﬁyqe}mﬂ

Yuamuiics JoJKeH yMems:

V' (hopMyaMpOBaTh THIIOTESY M0 PELIEHHIO IPOOIIEM;

v COCTaBJIATH IUIaH BBIIOJHEHHS y4eOHOM 3a1aun, peIeH s MPOOIeM TBOPYECKOTO M TIOMCKOBOIO Xa-
pakTepa, BBIIOJIHEHUS IPOEKTAa COBMECTHO C YUUTEIIEM;

v COCTaBJIATH TE3MCHI TEKCTA,;

v BJaJeTh TAKMM BHOM U3JIOKEHUS TEKCTA, KAK ONUCAHKE;

v HCIONB30BaTh TAKOM BH MBICIICHHOTO (MIEAIBHOT0) MOJIEIMPOBAHMS, KaK 3HAKOBOE MOJECIHPOBa-
Hue (Ha IpUMEPE COCTABJIECHUS CXeM 00pa30BaHMsI XUMUUYECKOU CBSI3U);

v HCIIONB30BaTh TAKOM BUJI MaTEpUAIBHOIO (MIPEJAMETHOIO) MOIEIMPOBaHHs, KaK aHAIOTOBOE MO/IEIH-
pOBaHUE;

v/ HCIONB30BaTh TaKOM BHJ MATEPHAIBLHOTO (IIPEIMETHOTO) MOJECIMPOBAHMS, KaK (PU3NUECKOE MOjie-
JTUpoBaHueE (Ha MpUMepe MOJIeNIel CTPOCHHS aTOMOB);

v ompeaensTs 00bEKTH CPABHEHHS M ACIIEKT CPABHEHHS 00BEKTOB;

v/ BBINOJIHATH HEMOJHOE OJHOJIUHENHOE CPABHEHHE,

v’ BBINOJIHATH HETMOJHOE KOMILJIEKCHOE CPAaBHEHHE;

v’ BBINOJIHATE 8 OJIHOE OJHONUHENHOE CPaBHEHUE.

TEMA 2. IPOCTBIE BEIIECTBA (7 uacos)

ITonoxeHnne MeTauioB U HEMETAIUIOB B lleproanyeckoi cucteMe XUMMUYECKUX 3iieMeHToB Jl. M.
MenpeneeBa. Baxnelilue mpocThie BElIeCTBA — MeETAIIbl (3Kee30, aJlOMUHUHN, KalblUWA, MarHuu,
HaTpui, kanuii). O0ume Gu3ndecKkrue CBOMCTBAa METAJUIOB. BaykH eifine mpocThie BelecTBa-HEMETAILIBI,
o0Opa3oBaHHBIE aTOMaMHU KHCIIOPO/a, BOAOPO/a, a30Ta, cepbl, Gochopa, yraepogaa. MoneKyasl MPOCTHIX
BEILIECTB-HEMETAIIIOB — BOJOPO/JA, KUCIOPOJIa, a30Ta, rajJoreHoB. OTHOCUTEIbHAS MOJIEKYJIIpHAs Mac-
ca.

CnocoOHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB K 00Pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB —
anmoTponus. AIJOTPOINTHbIE MOAU(BUKAIIMK KUCTOpoa, (ocdopa, onoBa. MeTalmndeckre U HeMeTallTu-
YECKHUE CBOMCTBA MPOCTHIX BemeCTB. OTHOCUTEIHHOCTD 3TOTO MOHSTHSI.

Yucno Aoraapo. KonnuectBo BemiectBa. Monb. MossipHass Macca. MonsipHbIiE 00beM Ta3000-
pa3HbIX BemecTB. KpaTHble eIMHUIBI U3MEPEHUs] KOJMYECTBA BEIIECTBA — MHJUIUMOJb U KHJIOMOJb,



MUJUTAMOJISIPHAS. M KAJIOMOJISIPHAST MAcChl BEIIECTBA, MIJLTUMOJISPHBIA U KUJIOMOJISIPHBIN 00BEMBI ra3o-
00pa3HbBIX BEIICCTB.

Pacuetsl ¢ UCMONB30BAHMEM MOHATHM «KOJIMYECTBO BEIIECTBAY, «MOJSIPHAS MAcCay, «MOJSPHBIN
00BEM ra30By», «4UCI0 ABOTaIpo».

HMemoncrpanuun. [Tonydaenue o3ona. OOpa3ibl 0eloro u ceporo oioBa, 6emoro u kpacHoro docdopa.
HekoTopeie MeTamibl 1 HEMETaJUIbl ¢ KOJIMYeCTBOM BeliecTBa 1 Moib. MossipHblii 00beM ra3000pa3HbIX
BELIECTB.

JlaGoparopHbie onbIThl. 6. O3HaKOMJICHHE C KOJUJIEKIMEW MeTauioB. 7. O3HAaKOMIJICHUE C KOJUJIEKIUEH
HEMETAJIJIOB.

IIpenmeTHBbIE pe3yabTaThI 00yUeHHSA

VYyamuiics OKEH yMemsb:

v\ HCIOIB30BaTh MPU XAPAKTEPUCTHKE BEIIECTB MOHATHS: «METAIBD», (ILIACTHYHOCTHY, «TEILIONPO-
BOJHOCTBY, «AJIEKTPONPOBOAHOCTEY, «HEMETAJUIBIY», «AJIOTPOIUAY», «AJJIOTPOIHbBIE BUAOU3IMEHEHUS WIH
MoaupHKAITINY,;

v ONKCHIBATH MOJIOKEHUE DIEMEHTOB-METAIUIOB U 3JIEMEHTOB-HEMETAIIOB B [Iepuoanueckoi cucTemMe
xuMuueckux ayemeHToB 1. . Menaeneena;

v xiaccu(UIUPOBATH MPOCTHIE BEIECTBA HA METAIUIBI U HEMETAIUIBI, DJIEMEHTHI;

v\ OIpeAeNaTh NPHHAICKHOCTh HEOPTaHUYECKMX BEIIECTB K OJHOMY W3 H3yYE€HHBIX KJIaCCOB —
METaJulbl U HEMETAJLIbL;

v JI0Ka3bIBaTh OTHOCUTEILHOCTD JEIEHUS POCTHIX BEMIECTB Ha METAJUIBI M HEMETAILIBL;

v XapakTepu30Barh 00IIne (PU3MIECKUE CBOMNCTBA METAILIOB;

v\ yCTaHaBIMBATh PUYUHHO-CIEICTBEHHBIE CBA3U MEKIY CTPOEHHUEM aToMa U XMMHUYECKOM CBS3BIO B
MIPOCTHIX BEUIECTBAX — METaJIaX U HEMETaIlIax;

V' 00BACHATHL MHOr0OOpa3sue MPOCTHIX BEMIECTB TAKUM (HAKTOPOM, KaK aJIOTPOIMS; ONMCHIBATH CBOM-
CTBa BEIIECTB (Ha MPUMEPAX MPOCTHIX BEIIECTB — METAIJIOB U HEMETAIIIIOB);

v’ cobmoaTh MpaBMiia TEXHUKH O€30IIaCHOCTH MPU MPOBEJICHNM HAOIIONEHUI U 1a00pPaTOPHBIX OITbI-
TOB;

v\ HCIOIB30BaTh IIPH PEIIECHUU PACUETHBIX 337184 HOHATHUSA: «KOJIM YECTBO BELIECTBAY, «MOJIbY, «IIOCTO-
STHHast ABOTaJIpO», «MOJISIPHAsi Maccay, «MOJISIPHBIN 00BEM ra30oB», KHOPMAJIbHbIE YCIOBHSI;

v\ OPOBOIUTH PACUeThl C MCIOJL30BAHMEM IIOHATHH: «KOJIMYECTBO BEILECTBA», «MOJIAPHAsS Maccay,
«MOJISIPHBIN 00bEM T'a30B», «IIOCTOSIHHAS ABOTaIpO».

MeranpeaMeTHble pe3yJibTaThl 00y4eHUs1

VYyamuiicst 40JKEH YyMemb!

v COCTaBJIATH KOHCIIEKT TEKCTA;

v CaMOCTOATENILHO UCIIONIB30BATh HEMOCPEICTBEHHOE HAOIIO/IEHHE;

v\ caMOCTOATENBEHO OQOPMIIATH OTUET, BKIFOYAIOIINMA ONMCaHNE HAOIIOICHHUS, €0 Pe3yIbTaTOB, BHIBO-
J10B;

v’ BBINOJIHATH MOJIHOE KOMIUIEKCHOE CPAaBHEHHUE; BHIMOJHATH CPABHEHHE 10 AHAJIOTHH.

TEMA 3. COEJJMUHEHUSI XUMHWYECKUX 3JIEMEHTOB (13 yacos)

Crenenb okucieHus. CpaBHEHHE CTENIEHM OKUCIEHUs W BajleHTHOCTH. OmnpeneneHue CTeneHu
OKHCJICHUS AJIEMEHTOB B OMHApHbBIX coenHenHusx. CocrapiaeHue Gopmys OMHAPHBIX COEAMHEHUH, OOIIHM
Croco0 UX Ha3BaHUM.

bunapHble coeTMHEHNS METAUIOB M HEMETAJIJIOB: OKCHUJIBI, XJIOpUIbI, cyabduast u mp. Cocrasie-
HUe UX Gopmyi.

bunapHble CO€TMHEHUS] HEMETAJUIOB: OKCHUIIBI, JIETy4Yrne BOJOPOJHBIC COCIMHEHHS, UX COCTaB U
Ha3BaHusd. [IpeacTaBuTenn OKCUAOB: BOJA, YIIIEKUCIbIN ra3, HerameHas u3BecTb. lIpencraBurenu nery-
YUX BOJIOPOJHBIX COSAMHEHUI: XJIOPOBOJOPO M AMMHAK.

OcHoBaHHUsI, UX COCTaB W Ha3BaHMs. PacTBopuMocTh ocHOBaHuU B Boje. [IpeacraBurenu mieno-
Yeil: THAPOKCUIBI HATPUs, Kaus U Kablws. [loHATHE 00 MHAMKATOPAaX M KAYECTBEHHBIX PEAKITUSX.

Kucnotsl, ux coctaB u Ha3Banus. Kimaccudukamus kucnot. [IpencraButenu KUCIOT: cepHasi, cO-
nsiHas, azotHad. [lonarue o mkane kucnoTHocTH (mkana pH). 3meHenne okpacku HHAMK aBTOPOB.

Conu Kak NpOU3BOJIHBIE KMCIOT U OCHOBAaHMM, UX COCTaB M Ha3BaHUA. PacTBopuMoOcCTh coleil B
Boze. [IpencraBurenu coneil: xmopua HaTpus, kapOoHat u Gocdar kanpLus. AMopdHbIe U KpUCTaJUIHYe-
CKHE BELIECTBA.

MexMOJIeKyIIpHbIE B3aUMOJICUCTBUS. THUIBI KPUCTALTHYECKUX PEIIETOK. 3aBHCHMOCTh CBOWCTB
BEILIECTB OT TUIIOB KPUCTAINIMYECKUX PEIIETOK.



Yuctele BemiectBa U cMecu. [IpuMepsl KUAKHX, TBEPIABIX U ra3000pa3HbIX cMeceid. CBONWCTBA YMCTHIX
BEIIECTB U cMecell. X coctaB. MaccoBasg 1 00beMHas JOJIM KOMIIOHEHTa cMecH. PacueTsl, CBsI3aHHBIE C
WCIIO0JIb30BAHUEM TOHATHUS «IOJIS».

demoncTpanuu. O6pasibl OKCHAOB, KUCJIOT, OCHOBAHHUH M cojieil. MoJiein KPUCTAUNIMYECKUX PEIIeTOK
XJopuaa HaTpus, anmasa, okcuga yriaepoga (IV). KucnorHo-mienoynbie MHAMKATOPHI, U3MEHEHUE X
OKPaCKH B Pa3UYHBIX Cpefax. YHHUBEPCaJbHBbIH MHIMKATOP U U3MEHEHHE €ro OKPaCKH B PazlIUYHbIX
cpenax. [Ikama pH.

JlaGoparopHbie onbIThL. 8. O3HAKOMJICHHE C KOJUICKIIUEH OKCHAOB. 9. O3HaKOMIIEHHE CO CBOMCTBaMU
ammuaka. 10. KagectBenHast peakius Ha yriiekucislid ra3. 11. Onpenenenue pH pacTBOpoB KHUCIOTHI,
menoyu u Bojel. 12. Onpenenenne pH nuMoHHOTO M 07109HOTO COKOB Ha cpese mioaoB. 13. O3HakoM-
JeHue ¢ KoJulekueil coneit. 14. O3HaKOMIIEHHE C KOJUIEKLIHMEN BEIIECTB C Pa3HbIM TUIIOM KpUCTaJLIMye-
CKOW pemieTkd. M3rotoBineHue mojeneil KpUCTAIIMYECKUX pemieTok. 15. O3nakomiieHne ¢ o0pasnom
TOPHOM NIOPOBI.

IIpakTuyeckue padorsl. 2. [IpurotoBiaeHne pacTBopa caxapa U pacyeT ero MacCoBOM JJOJIU B pacTBOpE.
IIpenmeTHbIE pe3yabTaThl 00yUYeHHSA

VYyamuiics 10JKEH yMemhb!

v MCHOJIB30BATh MPU XapAKTEPUCTUKE BEILECTB MOHATUS: «CTENEHb OKUCIEHHA», «BAJEHTHOCTBY, «OK-
CUIIbD», «OCHOBAHUS», «IIEIOUM», «KAUECTBEHHAs PEAKIHU», «UHIUKATOP», «KUCIOTBI», «KHUCIOPOICO-
JepKaliue KHUCIOTBI», «OECKUCIOPOAHbIE KHUCIOTBI», «KHUCIOTHas Cpelay, «IIellouHas cpeaay,
«HEUTpallbHasl cpenay, «mkaita pH», «commy», «amMopdHBIC BEMIECTBA», «KPUCTALUTMICCKUE BEIIECCTBAY,
«KpUCTAITNYECKas: pelIeTKa», «MOHHAs KPUCTAJUITMUECKas pPEeLIeTKa», «aTOMHas KpHUCTaJUIM4YecKas pe-
HIETKa», «MOJEKYJISIpHAsT KPUCTAUIMYECKAs PEHIETKa», «METAJUIMYECKas KPUCTAJUIMYECKas PEIIeTKa,
«cMecn;

V' kinaccu(UIMPOBATh CIOXKHBIE HEOPraHUYECKHUE BEIIECTBA [0 CO CTaBY HA OKCHUJIbI, OCHOBAHMS, KUC-
JIOTHI ¥ COJIM; OCHOBAHUS, KUCJIOTHI U COJIU MO PACTBOPUMOCTH B BOJE; KUCIOTHI [0 OCHOBHOCTH H CO-
JEP’KaHUIO KHCIIOPOIa;

v oIpeaeNnaTh MPUHAIEKHOCTh HEOPIrAaHMYECKUX BEIIECTB K OJJHOMY M3 M3YYEHHBIX KJIaCCOB (OKCHIBI,
JIETYYHE BOJOPOIHBIC COSTMHECHUS, OCHOBAHUS, KUCJIOTBI, COJIN) IO OpMYIIE;

v/ ONHUCHIBATH CBOWCTBA OTJEIBHBIX MPEICTABUTENEH OKCHIOB (Ha MPUMEPE BOJBI, YIJIEKUCIIOrO rasa,
HETaIICHOW U3BECTH), JIETYYHX BOJAOPOJHBIX COCAMHEHUN (Ha MpUMEpPEe XJIOPOBOJOPOAa U aMMHUaKa), 0C-
HOBaHM (Ha MpUMepe TUIPOKCUIOB HATPUS, KK U KaJIbIUs ), KUCIOT (HA IMpUMepe CEpHON KUCIOTHI) U
coneil (Ha mpuMepe XJIopHaa HaTpus, KapOoHaTa Kablus,GocdaTta Kabius);

v OIpeAeNaTh BAIEHTHOCTh M CTENIEHb OKMCIIEHHS DJIEMEHTOB B BEIECTBAX;

v\ coCTaBJIATh (POPMYIIbI OKCHIOB, OCHOBAHMH, KUCIOT M COJIEN 0 BAICHTHOCTSAM M CTENEHSIM OKHCIIE-
HUS DJIEMEHTOB, a TaKXe 3apsijiaM MOHOB, YKa3aHHBIM B TaONWIlE PACTBOPHUMOCTH KHCIIOT, OCHOBAaHUH U
COJIEH;

v COCTaBJIATH Ha3BaHUs OKCHJIOB, OCHOBAHHIA, KHCIIOT U COJICH;

v\ CpaBHHBATb BaJEHTHOCTH U CTENEHb OKUCIIEHHS; OKCUJIBI, OCHOBAHMS, KUCIOTHI M COJIH IO COCTABY;
v HCIOJB30BaTh TaOJMILy PACTBOPUMOCTH IS OTIPEIEIEH s PACTBOPUMOCTH BEIIECTB;

v\ yCTaHaBIMBATh I'€HETUUYECKYIO CBS3b MEXIY OKCHIOM M THIPOKCHUIOM M Hao0OpOT; MPUYUHHO-
CJIE/ICTBEHHBIE CBSI3M MEXIy CTPOEHUEM aTOMa, XUMHUUYECKOU CBS3BIO U TUIIOM KPUCTAJIIMYECKOMN pelieT-
KM XUMHYECKUX COCTUHEHUN;

v\ XapakTepu30BaTh aTOMHbIE, MOJIEKYISPHBIE, HOHHBIE METAIIMYECKUE KPUCTAIUTMIECKHE PEIICTKH;
Cpedy pacTBOpa C MOMOIIbIO mKaisl pH;

MPUBOANTH MPUMEPHI BEIIECTB C Pa3HBIMU TUIIAMH KPUCTAINTIMYECKON PEIIETKH;

MIPOBOJIUTH HAOIOJICHUS 32 CBOMCTBAMH BEIIECTB U SIBIICHUSIMH, IIPOUCXOISAIIUMU C BEIIECTBAMH;
coOroaaTh MpaBuiIa TEXHUKHM 0€30MaCHOCTH MPU IPOBEJICHUH HAOIIOIEHUH U OMIBITOB;

MCCJIEI0OBATh CPEy pacTBOPaA C MOMOIIBIO HHIUKATOPOB;

AKCIIEPUMEHTAIIBHO Pa3JIMuaTh KUCJIOTHI U IIEI0YH, MOJIb3YSICh HHANKATOPAMH;

WCITOJIK30BaTh TIPH PEIICHUU PACUETHBIX 3a/1ad TOHITHS «MaccoBas JOJS JJIEMEHTA B BEIECTBEY,
«MaccoBasi I0JIsl PACTBOPEHHOTO BEIIECTBAY, «00BEMHAsI IOJIsI Ta3000pa3HOr0 BEIIECTBAY;

v\ obpaimarscs ¢ J1abopaTopHLIM 000pPYIOBAHUEM M HArpeBaTelIbHBIMU IPUOOPAMH B COOTBETCTBUU C
MpaBWJIaMU TEXHUKH 0€30TaCHOCTH;

v\ ONUCHIBATH XMMHYECKHUH DKCIIEPUMEHT C TIOMOILLIO €CTECTBEHHOIO (PYCCKOTO MUIIM POIHOIO)

SI3BIKA U S3bIKA XUMUMY;

v\ Jlenath BBIBOJBI 110 PE3YILTATaM IIPOBEIEHHOTO SKCIIEPHMEHTA,;
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v' TOTOBMTH PacTBOPHI C OIPEIEICHHON MacCOBOM JI0JIEH PACTBOPEHHOTO BEIIIECTBA;

v/ [IPUTOTOBHUTH PACTBOP M PACCUMTATH MACCOBYIO JOJI0 PACTBOPEHHOTO B HEM BEIECTBA.
MeranpeaMeTHbIe pe3yJbTaThl 00yYeHHsI

VYyamuiicst 1OJKEH yMemb!

v\ COCTaBJIAThH HA OCHOBE TEKCTa TAOJIMUIIBI, B TOM YKCIIE ¢ TpuMeHenneM cpeacts UKT;

v T0J pYKOBOJICTBOM YUYHTEIIS IPOBOAUTD OMIOCPEI0BAHHOE HAOIIIOICHHE;

v [0J PYyKOBOJCTBOM yYUTENsi OQOPMIISTH OTYET, BKIIOYAIONIMI OIMCAHHE DKCIEPUMEHTa, €ro pe-
3yJbTaTOB, BHIBOJIOB;

v’ OCYIIECTBIIATh HHIYKTUBHOE 0000IIEHHE (OT €AMHUYHOTO JOCTOBEPHOrO K 00LIEMY BEPOATHOCTHO-
My), T. €. ONpenesiTh OOIIMe CYIIECTBEeHHbIE MPU3HAKU JIBYX U 0ojee 0ObEeKTOB U (PUKCHPOBATH UX B
(bopMe MOHATUS WU CY)KJICHMUS;

v OCYWIECTBJISATH JIEAYKTUBHOE 0000IIeHne (IOBEICHHE EIMHUYHOTO JOCTOBEPHOrO MoJ 0bIiee J0-
CTOBEPHOE), T. €. AKTYaJIN3UPOBATh MOHATUE WIN CYXKAECHUE, U OTOXKJIECTBIIATh C HUM COOTBETCTBYOIIME
CYIIECTBEHHBIC TIPU3HAKU OJTHOTO U O0Jiee 0OBEKTOB;

v/ OmpenessTh acleKT KIacCupUKaIum;

v OCYWIECTBJIATH KIACCU(PUKAIIHIO;

v/ 3HATh U UCIOJB30BATH PAa3JINYHBIC (POPMBI MIPEICTABICHHS KIACCU(DUKAIINH.

TEMA 4. U3SMEHEHUS1, NPOUCXO/SIIIUE C BEHIECTBAMM (11 yacos).

[TonsiTve sABIEHUH, CBSI3aHHBIX C U3MEHEHUSMH, IPOUCXOAIINMH C BEIIECTBOM.

SIBneHus, CBSI3aHHbIE C M3MEHEHUEM KPHUCTAUIMYECKOTO CTPOEHUS BEILECTBA MPHU MOCTOSHHOM €ro Co-
craBe, — (u3ndeckue siBneHus. PU3nveckue siBJICHUS B XUMUU: TUCTUIUIALUS, KPUCTAJUIN3ALUS, BbIIa-
pHUBaHME M BO3TOHKA BEIIECTB, (GUIHTPOBAHNE U IEHTPU(PYTH POBAHHE.

SIBneHus1, CB3aHHBIE C U3MEHEHHEM COCTaBa BEILECTBA, — XUMHUYECKHe peakuuu. [IpusnHaku u ycinoBus
[IPOTEKAaHUs XUMUYECKUX Peakiuil. Bpiienenue TemnoTel U cBeTa — peakuuu ropenus. [lonstue o0 sk-
30- ¥ SHJOTEPMHUYECKHUX PEAKIIMSIX.

3aKOH COXpaHEHUS] MAcChl BEUIECTB. XUMUYECKHAE YpaBHEHUS. 3HAYCHUE MHICKCOB M KOA(PPUIIH-
eHToB. CocTaBlIeHHE ypaBHEHUN XUMUYECKUX PEAKLU.

Pacuersl mo xuMu4eckuM ypaBHEHUsIM. PellieHue 3a1ay Ha HaXO0KJEHUE KOJIUYECTBA, MACChl WU
o0beMa MPOJYKTa peakluu M0 KOJIUYECTBY, Macce WM 00beMy MCXOJIHOro BeliecTBa. Pacuersl ¢ uc-
10JIb30BAHUEM MOHSTHSL «J10JI51», KOTJIa UCXOAHOE BEIIECTBO JaHO B BUJIE PacTBOpA € 3a/laHHO MaccoBOM
JI0JIEN pAaCTBOPEHHOT'O BEILIECTBA WJIN COJEPKUT ONPEACICHHYIO TOJII0 IIPUMECEH.

Peaknunu pasnoxxenus. [IpencraBinenue o CKOpOCTH XMMHUYECKUX peakuui. Kartanu3aropst.

®epmenTsl. Peakiiuu coenunenus. Karanutudecknue M HeKaTalUTHYECKUE PEAKLIMU, OOpaTUMbIe U
HeoOpaTtuMble peakuuu. Peakiuu 3amenieHus. Psi akTHBHOCTH METaJUIOB, €r0 MCIOJIb30BaHUE I Ipo-
THO3MPOBAHUS BO3MOXHOCTH IPOTEKAHMS PEAKLUN MEXAY METallaMU M KHCIIOTAMH, PEAaKLIUi BBITECHE-
HUS OJTHUX METAJJIOB U3 PACTBOPOB UX COJIEW APYTMMU METallJlaMU.

Peakiun oOmena. Peakuuun HeliTpanu3zauuu. YcioBus NpoTeKaHUs peakiuii oOMeHa B pacTBOpax
710 KOHIIA.

TUnbel XUMUYECKUX peaKUUil Ha IPUMEpPE CBOMCTB BOAbI. Peakuus pasiokeHHs: — DIEKTPOIU3
BOJbI. Peakiuu coeiMHeHNsI — B3aUMOJIEHCTBUE BOJIbI C OKCHIaMU METAJIJIOB U HEMETAJIJIOB.

VYcnoBue B3aMMOAEMCTBYSI OKCHIOB METAJUIOB U HEMETAJIOB € BOJOU. [IoHsATHE «THAPOKCHIBD.

Peakiiuu 3ameriienuss — B3aUMOJICUCTBUE BOJIBI ¢ MeTa/laMu. Peakiuu oOMeHa — TUIpOJInu3 Be-
LIECTB.

Jemonctpanumn. [Ipumeps! ¢puznueckux sBIEHUI: a) MaBieHue napagpuHa; 0) BO3roHka Hona mwiu OeH-
30MHOM KHCIIOTBI; B) PacTBOPEHHUE OKPALICHHBIX cosied; T) auddy3us AYMIHUCTHIX BELIECTB C ropsiuei
JaMIOYKY HakanuBaHud. [Ipumepbl XuMHUYECKUX SIBJIEHMI: a) ropeHue mMaruus, ¢pocdopa; 6) B3auMoei-
CTBHE COJISHOM KMCIIOTHI C MPaMOpOM HJIM MeJIOM; B) noiydenue ruapokcuaa meau (I1); r) pacrBopenue
MOJIyUEHHOT0 THAPOKCHIA B KHUCIOTax; 1) B3aumozeicteue okcuna menu (II) ¢ cepnoit kucnoroit mpu
HarpeBaHUU; €) pasjoKEeHHEe MepMaHraHata Kalus; jK) pa3jioKeHHE MEepPOKCHAa BOJOPOJa C IMOMOIIbIO
JMOKCH/Ia MapraHiia U KaTajas3bl KapTodess UiId MOPKOBH; 3) B3aUMOJIEICTBIE pa30aBI€HHbBIX KUCIOT C
MeTaJlJIaMH.

JlabopaTopHblie onbIThl. 16. [IpokanuBanre Meau B IUIAMEHM CIIMPTOBKH. 17. 3amerieHne Meau B pac-
TBOpe xaopuna meau (1) sxenezom.

IpakTuyeckue padorsl. 3. [Ipu3Haky xumMudecknx peakuuii. 4. [lomyuenne, coOupanue u pacrno3HaBa-
HUE BOJIOPOJA U KUCIOPOJa.

IIpenmeTHBIE pe3yabTaThI 00yYeHHSA

VYyamuiicst 10JKEH yMemb!



v HCIOIB30BaTh NPH XAPAKTEPUCTUKE BEIIECTB MOHATHUS: «IUCTUIUIALSL), «IEPETOHKAY», «KPHUCTAIIIHI-
3alus», «BbIIAPUBAHUEY, «(PUIBTPOBAHUEY», «BO3TOHKA, MU CYyOIMMAaLIUs», «OTCTAUBAHHUEY, «LIEHTPUPY-
TUPOBAHMEY, «XUMHUYECKASI PEaKLMs», «XUMUUYECKOE YPABHEHHE», «PEAKIMH COCIUHEHUS», «PEeaKlnu
Pa3IoKEHUS», «PeakUuu OOMEHay, «PeaKkluu 3aMeIICHUs», «PEaKINN HeUTpaln3aluny, «3IK30TepMuye-
CKHE PEeaKIMMu», «IHIOTCPMUUCCKUE PEaKIUN», «PEAKIUU TOPCHUS», «KATAITH3ATOPBD», «PEPMEHTHI,
«0OpaTUMBbIE pEaKIUU», «HEOOpaTUMbIE PEaKIUU», «KATAIUTUYECKUE DPEAKINH», «HEKaTaJIUTHUYeCKHe
peaKImny, «psJl AKTUBHOCTH METAILIIOBY, «THIPOJIU3Y;

v yCTaHaBIMBATh NPUYUHHO-CIIEACTBEHHBIE CBA3U MEXIY (DU3MUYECKUMU CBOMCTBAMM BEIIECTB M CIIO-
COOOM pa3JeNieHUs CMeceH;

v 00BACHATH 3aKOH COXPAHEHHS MACCHI BELIECTB C TOUKH 3PEHUS ATOMHO-MOJIEKYJIAPHOTO YUEHHUS;

v COCTaBJIAThH yPaBHEHUS XMMHUUECKUX PEAKIUil Ha OCHOBE 3aKOHA COXPAHEHUS MACChl BELIECTB;

v ONKCHIBATH PEAKLUH C TIOMOIIBIO ECTECTBEHHOIO (PYCCKOIO MIIM POJIHOTO) A3BIKA U A3bIKA XMMHU;

V' KkIaccu(UIMPOBATh XMMUUECKUE PEAKIUH 10 YUCIY M COCTABY MCXOIHBIX BELIECTB U IPOIYKTOB pe-
aKLWU; TEIIOBOMY (P eKTy; HAPaBICHUIO MPOTEKAHUS PeaKIMK; YUaCTUIO KaTaanu3aTopa;

v\ HCIOIB30BaTh TaOIMILy PACTBOPHMMOCTH JUIS OIPEICICHUS BO3MOXKHOCTU IPOTEKAHHMs PEeaKMil 00-
MEHA; AJIEKTPOXUMHUYECKUN PsJl HAMPSDKEHUH (aKTUBHOCTH) METAIIOB JJIsL OIMpeeleHHs] BO3MOKHOCTH
MPOTEKAHUS PEAKIMI MKy METAJJIAaMU U BOAHBIMH PACTBOPaMU KUCIIOT U COJIEH;

v Hal0JI0JaTh U ONMUCHIBATEL MIPU3HAKK U YCIOBUS TEYEHHs XMMHUUYECKUX PEAKIIMiA, JIeJaTh BBIBOIbLI Ha
OCHOBAaHMM aHaJIN3a HAOJIOICHUI 32 YKCIIEPUMEHTOM;

v' [IPOBOJUTH PACUEThI 10 XUMHYECKUM YPABHEHHUSM Ha HaXOKJICHHE KOJIMYECTBA, MACChl I 00beMa
MPOJIYKTa PEAKIUU MO KOJIUYECTBY, MAcCe UM 00bEMY MCXOJHOTO BEIIECTBA; C UCIOJIb30BAHUEM TOHS-
TUSL «10JI51», KOT/Ia UCXOJITHOE BEILECTBO JaHO B BUJIE pacTBOpA C 3aJlaHHOM MacCOBOM J0OJIel pacTBOpPEH-
HOI'0 BEUIECTBA WJIM COJICPIKUT ONPEIECICHHYIO IO IPUMECEH.

MeTal’lpe}IMeTHBIe pe3yabTaThbl oﬁyqe}mﬂ

Yuamuiics JoJKeH yMems:

v COCTaBJIATH Ha OCHOBE TEKCTA CXEMBI, B TOM YHCJIe ¢ puMeHenueM cpencts UKT;

v\ caMOCTOATENbHO O(QOPMIIATH OTYET, BKJIIOYAIOIINN OINMKMCAHWE OKCIIEPUMEHTa, €ro pe3yibTa-
TOB,BBIBOJIOB;

v HCIOJB30BaTh TAKOM BHJ MBICIICHHOTO (MICAIBLHOT0) MOJIEIMPOBAHMS, KaK 3HAKOBOE MOJECIMPOBA-
HUe (Ha mpuMepe ypaBHEHUIN XUMUYECKUX PEaKIHil);

V' paznuyath 00bEM U COJECPIKAHUE TOHATHH;

v\ pas3aMyarth POJOBOE M BUIOBOE IOHSITHSL;

v 0CYIIECTBJIATH POJAOBHIOBOE ONpeEeIeHUE TTOHSITHIA.

TEMA 5. PACTBOPEHUME. PACTBOPBL. CBOCTBA PACTBOPOB DJIEKTPOJIMTOB

(20 gacoB)

PactBopenue kak (usmko-xumudeckuii mporecc. [loHsaTHe o ruaparax W KpHUCTaNIOTHIpaTax.
PactBopumMocTs. KpuBbie pacTBOPUMOCTH Kak MOJENbh 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPJBIX BEIIECTB
oT Temneparypsl. HacblllieHHbIE, HEHACBIILIEHHBIE U MEPECHIILIEHHBIE PACTBOPHI. 3HAUEHHE PACTBOPOB IS
IIPUPOJIBI M CEITBCKOTO X031 CTBA.

[TonsiTie 00 ANEKTPONUTUYECKOM TUCCOLMAIUU. DIEKTPOIUTHI U HEIIEKTPONIUTHL. MexaHu3m
JUCCOITMAITUHN DJIEKTPOJIUTOB C PA3IUYHBIM XapakTepoM cBsi3u. CTENeHb IEKTPOJIUTUUECKON TUCCOINa-
1uu. CunbHbIE U cT1a0ble SJIEKTPOIHUTHI.

OCHOBHBIE TIOJIOKEHUST TEOPUH AJIEKTPOIUTHUECKON arcconnanuu. oHHbIE ypaBHEHUS
peakiuii. Peakiiun oOMeHa, uaymiye 10 KOHIIA.

Krnaccudukanust HOHOB U UX CBOMCTBA.

Kucnotsl, ux knaccudukanus. Jlucconuanusi KUCIOT U UX CBOMCTBAa B CBETE TEOPHUHU DIICKTPOJIU-
TUYECKOU ucconuanun. MoseKyIsspHble U HOHHBIE YpaBHEHUsI peakiuil. B3auMoielicTBre KUcioT ¢ Me-
TaJJIaMH. DJIEKTPOXUMUYECKUN PAJl HANPSOKEHU METaUIOB. B3auMoJIeliCTBME KHUCIOT C OKCHAAMHU Me-
TayuoB. B3aumonecTBiue KUCIOT ¢ OCHOBAHUSIMU — pEAKIUsl HeUTpanu3auuu. B3anmonelicTBre KUCIOT
¢ consimu. Mcrionp30Banme TaOIUITbI PACTBOPUMOCTH JIJISI XapPAKTEPUCTHKH XUMHUYECKHUX CBOMCTB KHUCIIOT.

OcHoBanusl, ux kinaccudukanus. Jucconnanrs OCHOBaHUN M WX CBOMCTBA B CBETE TEOPHH DJICK-
TPOJIUTUYECKON Aucconmanuu. B3anMoseiicTBue ocHOBaHUH C coysiMu. Vcmonb3oBaHue TaOMUIBI pac-
TBOPUMOCTH ISl XapaKTEPUCTUKU XMMHUYECKHUX CBOMCTB OCHOBaHUM. B3anmMojelcTBre 1Ieoveit ¢ OKCH-
JTaMHA HEMETAJIIOB.

Conu, ux auccomuanus U CBOMCTBA B CBETE TEOPUH AIIEKTPOIUTHUECKON TUCCOLUALINH.

B3auMopeiicTBre coseil ¢ MeTamuiaMu, 0COOCHHOCTH dTHX peakiuii. BzanmoselicTBre comelt ¢ co-
nsmu. Vicrionb3oBaHue TaOIUIBI pACTBOPUMOCTH IS XapaKTEPUCTHKU XUMHUYECKUX CBOHCTB COJIEH.



O6o0061eHne cBeieHni 00 OKcHIaX, UX KiIaccu(UKaluu U CBOMCTBAX.

['eneTndeckue psaapl MeTalula M HeMeTauia. [ eHeTH4ecKas: CBsI3b MEXKIY KjaccaMu HEOpTaHHYe-
CKUX BCIICCTB.
JdemoHcTpanuu. VicnpiTaHrue BEMIECTB U MX PaCTBOPOB Ha JIEKTPOMPOBOTHOCTh. 3aBUCUMOCTD 3JIEKTPO-
MIPOBOJIHOCTH YKCYCHOM KHUCIIOTHI OT KOHLEHTpaluu. JIBUKEHUE OKPAIICHHBIX MOHOB B 3JIEKTPUUYECKOM
MoJIe.
JlaGopaTopHuble onbIThL. 18. B3anmoseiicTBie pacTBOpOB XJlopuaa HaTpus U HUTpara cepedpa. 19. Ilo-
Jy4eHHE HEPACTBOPUMOTO THIPOKCHIA M B3aUMOJIeHCTBHE ero ¢ kuciaoramu. 20. BzaumoneiictBue Kuc-
JIOT ¢ ocHOBaHUSIMH. 21. B3auMonelicTBre KMCIOT ¢ OKCHIaMU METaJIIOB. 22. B3anMoeiicTBHE KUCIOT C
MeTayuiaMu. 23. B3aumonelcTBue KUCIOT ¢ coiiaMu. 24 B3anmMonelcTBue HIeouell ¢ KHUCIOTaMH. 25.
BzaumoneiicTBue IIeIoueH ¢ OKCHAaMH HEeMeTalloB. 26. B3auMoneiicteue mienoueid ¢ coirsamu. 27. Ilo-
JIy4€HUE U CBOMCTBA HEPACTBOPUMBIX OCHOBaHMU. 28. B3anmoaeiicTBE OCHOBHBIX OKCHJIOB C KHUCIIOTa-
Mu. 29. B3auMoaelicTBie OCHOBHBIX OKCHAO0B ¢ Bogoi. 30. B3aumoaeicTBrEe KUCIOTHBIX OKCHUIIOB CO IIie-
noyaMu. 31. BzaumoneicTBrue KUCIOTHBIX OKCHIOB ¢ BOOou. 32. B3anMonelcTBre coleil ¢ KUCIOTaMU.
33. BzaumogeiictBue coneli ¢ menouamu. 34. B3aumojeiicTBue colieil ¢ coisamu. 35. B3ammojelcTBre
PacTBOPOB COJIEH C METAIJIAMHU.

IIpakTnyeckue padorbl: MoHHbIE ypaBHEHUS peakuuil. YCIOBUS MPOTEKaHUs PEAKLUN MEXITY
pacTBOpaMH 3JICTPOJIUTOB J0 KOHIIA.

TEMA 6. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHBIE peaknuu (5 Jaca)

OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OmnpeneneHue cTeneHell OKUCIEHUS Ul 3JIEMEHTOB, OOpa3yIOUIMX BEIIEeCTBA Pa3HbIX KJIAcCOB.
Peakuuu MOHHOrO OOMEHa M OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiMu. OKUCIUTENb U BOCCTAHOBU-
T€Jb, OKUCIICHUE U BOCCTAHOBJICHHE.

CocraBieHre ypaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUNA METOJIOM 3JIEKTPOHHOIO
OanaHca.

CBolicTBa IPOCTHIX BEIIECTB — METANIOB U HEMETAJIOB, KUCJIOT U COJIEH B CBETE OKUCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUN.

JdemoncTpaunuu: B3aumoseiicTBue 1uHKa ¢ cepoil, coyisiHOM Kuciotou, xiopuaom meau (II). openue
Maraus. BzaumonencTeue XJI0pHOU U CEPOBONOPOAHON BOJBI.

JlabopaTopHblie onbIThl. B3auMoelicTBUE KUCIOT C METaJlIaMU. MICTBHE paCTBOPOB COJIEH ¢ METaJlJIaMU.
IIpakTnyeckne padoTel. 6. PenieHre SKCIIEpUMEHTANIBHBIX 3a1ay.

IIpeaMeTHbIE pe3yJibTATbHI 00y4eHHU s

Yuamuiics JOJKEH yMemsb:

v HCHONTB30BaTh MPH XapaKTEPUCTHKE MPEBPALICHUI BEIIECTB MOHSITHS: «PACTBOPY, «IJIEKTPOIUTHYEC-
CKasl AMCCOLMAIIMS, «QIIEKTPOJIUTHI», «HEIIEKTPOIIUTHD», «CTENEHb JUCCOLUALUNY, «CUIbHBIE DJIEKTPO-
JIUTBD, «caalble JIEKTPOJIUTH», «KATHOHBD», «@HUOHBD», «KHUCIOTBI», «OCHOBAHUA», «COJH», «HMOHHBIE
peaKuum», «HEecoJeo0pasyole OKCUIbD», «C0JIe00pa3yroIte OKCHIbI», «OCHOBHBIE OKCHUIBD», «KHC-
JIOTHBIE OKCUABL», «CPEIHUE COJIN», KKHUCIIBIE COJIN», OCHOBHBIE COJIN», «T€HETUYECKUH PSAA», COKHCIIHU-
TEJIbHO-BOCCTAHOBUTENBHBIE PEAKLUN», «OKUCIUTENb)», «BOCCTAHOBUTEINbY», «OKHCIEHUE», «BOCCTAHOB-
JIEHUEY;

v/ ONKCHIBATH PACTBOPEHUE KaK (DU3MKO-XUMHUUECKHIA TIPOLIECC;

v WUTIOCTPHPOBATH TMPUMEPAMU OCHOBHBIE MOJOKECHHS TEOPUH SJIEKTPOTHTHYECKON JUCCOIMAIINM;
TeHETUYECKYI0 B3aUMOCBSI3b MEXAY BelleCTBaMU (IIPOCTOE BEIIECTBO — OKCUJ — TUAPOKCUT — COJIb);
v XapaKkTepH30BaTh OOIIHEe XUMHUIECKAEC CBOUCTBA KMCIOTHBIX M OCHOBHBIX OKCHIOB, KHCIIOT, OCHOBA-
HUW U COJIEN € MO3ULUI TEOPHUH DIIEKTPOIUTUIECKON JUCCOLMALMH; CYIIIHOCTD JIEKTPOIUTHYECKOMN JHC-
COLIMALIMU BEUIECTB C KOBAJIEHTHOM MOJISPHON M MOHHON XMMHUYECKOH CBSA3bI0; CYIIHOCTh OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKIUi;

v TIPUBOJUTH MPUMEPHI PEAKINH, OATBEPKIAIONIMX XUMHIECKHE CBOWCTBA KUCIOTHBIX M OCHOBHBIX
OKCHJIOB, KUCJIOT, OCHOBAaHHMI U COJI€H; CYIIeCTBOBAHUE B3aHMMOCBSA3M MEXKIY OCHOBHBIMH KjlaccaMu He-
OpPraHUYECKUX BEILECTB;

v xiaccuUIMPOBAThH XMMHYECKHE PEAKIIUH 110 «M3MEHEHUIO CTENEHEN OKHCIIEHHs 3JIEMEHTOB, 00pa-
3YIOLIUX PEarupyrolue BEMECTBAY;

v COCTaBJIATH YPABHEHHUS DJIEKTPOJMTHYECKOM AUCCOIMAIINK KUCIIOT, OCHOBAHHH U COJIEA;
MOJIEKYJISIPHBIE, ITOJTHBIE U COKPALLEHHbIE NOHHBIE YPABHEHMS PEAKIMM C y4aCTHEM dJIEKTPOJIUTOB; ypaB-
HEHUS OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUi, UCIIOJIb3YSl METOI 3JIEK-



TPOHHOTO OajaHca; ypaBHEHHs PEaKIMii, COOTBETCTBYIOUIMX IOCIIECAOBATEIFHOCTH («IIETIOUKEY) MpEeBpa-
LICHUM HEOPraHMYECKUX BEIECTB Pa3IMYHBIX KIIACCOB;
v ONpeNeNsTh OKHUCIHMTEIb W BOCCTAHOBHTENb, OKHCICHHE WM BOCCTAHOBJICHHE B OKHCIHTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKLUsX;
v yCTaHABIMBATh NPHYMHHO-CICICTBEHHBIC CBS3W: KJIACC BEIIECTBA — XMUMHUYECKHE CBOWCTBA Bellle-
CTBa; HAOJIOJATh U ONHUCHIBATh PEAKIIMU MEXIY JIEKTPOIUTAMH C ITOMOIIBIO €CTECTBEHHOIO (PyCcCKOro
WM POJIHOTO) SA3BIKA U S3bIKAa XUMUH;

IIPOBOAMTH OIBITHI, IIOATBEPKAAOIINE XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEILIECTB.
v’ obpamiarkcs ¢ 1ab0paTopHbIM 000PYIOBAHHEM M HArpeBaTellb HBIMU PHUOOPAMH B COOTBETCTBUH C
MpaBUJIaMU TEXHUKU 0€30MaCHOCTH;
v’ HabJIroJaTh 38 CBOMCTBAMH BELIECTB U ABICHUAMU, TIPOUCXOSIIIMMH C BELIECTBAMY;
v ONKCHIBATH XUMUYECKHUI SKCIIEPUMEHT € TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MJIH POJIHOTO) SI3bIKA U
A3bIKa XUMUU;
v/ Jenath BBIBOIBI IO PE3YJIbTaTaM MMPOBEJACHHOTO SKCIIEPUMEHTA.
MeTtanpeaMeTHbIe pe3yabTaThl 00yYeHHs
Yyamuiics 10KeH YyMemb:
JIeJ1aTh IOMETKH, BBITUCKHU, [IUTUPOBAHUE TEKCTA;
COCTaBIIATH JOKJIA;
COCTaBJISITh HA OCHOBE TE€KCTa I'paKH, B TOM 4ucIie ¢ npuMeHeHueM cpeacts UKT;
BJIAJIETh TAKUM BHJOM U3JIOKEHUS TEKCTA, KaK PACCYKICHUE;
MCIIOJIb30BaTh TAKOM BUJI MBICIEHHOIO (MA€aJIBbHOI0) MOAEIUPO BaHUS, KaK 3HAKOBOE MOJIEINPOBa-
HUe (Ha MpuMepe ypaBHEHUH peakiMi TUCCOLMAllii, HOHHBIX YPAaBHEHUM peakiuii, moinypeakuil okuc-
JIEHUSA-BOCCTAHOBJICHU );
v/ pasnuyath KOMIIOHEHTHI JJ0Ka3aTeNbCTBA (TE3HC, apryMEHTHI i (POPMY JOKa3aTeNbCTBA);
v/ OCYWIECTBJIATH NPSMOE HHIYKTUBHOE JI0KA3aTeIbCTBO;
v’ ompenensTh, KCXO/s U3 yueOHOU 3a1a4uu, HEOOXOMMOCTh HEMOCPEACTBEHHOTO UITH OMOCPEIOBAHHO-
ro HaOJIIOCHHUS;
v’ caMOCTOATENBHO (POPMHUPOBATH IIPOrPAMMY IKCIIEPHUMEHTA.
Pe3epBHOe Bpemst — 3 U.

AN N NN

9 kJ1acc (2 9 B HezieNto, Bcero 68 4, u3 HuX 4 4 — pe3epBHOE BpeMs)

Tema 1. IOBTOPEHHME 3A 8 KJIACC. BBEJIEHHUE B 9 KJIACC. OBLIASA XAPAKTEPUCTHUKA XHU-
MHUYECKHX SJIEMEHTOB 1 XUMHWYECKHWX PEAKIIMHA. NEPUOJUYECKHNM 3AKOH U ITEPHU-
OINYECKASI CUCTEMA XUMHUYECKUX 2JIEMEHTOB JI.U. MEHIEJIEEBA (13 wacos)

XapakTepuCTHKA 3JIEMEHTA T10 €T0 MOJ0KEHUIO B [lepnoaunyeckoil cucreMe XuMHYECKUX JJIEMEH-
toB JI. 1. MenneneeBa. CBOMCTBA OKCHUJIOB, KUCIOT, OCHOBAaHUI U COJIEH B CBETE TEOPUHU 3JIEKTPOJIUTHU-
YECKOW TMCCOIMALMK U OKUCIICHUSI-BOCCTAHOBJICHUS.

[TonsiTre 0 mepexoaHbIX AMeMeHTax. AM(OTEepHOCTh. ['eHeTHUeCKUI Psi/I IEPEXOTHOTO dIIEMEHTA.

Ilepnonnueckuil 3akoH u lleprnoanueckas cucrema xumuyeckux ieMeHt oB Jl. M. Menneneesa.
XuMHnUecKas OpraHu3alys KUBOU U HEKHUBOM NMPUPOAbL. XMMHUUYECKUNU COCTaB sIAPAa, MAHTUU U 3€MHOU
KOpbl. XUMHUYECKHE 3JIEMEHTHI B KJIIETKAX dKUBBIX OPraHM3MOB. Makpo- U MUKPO3JIEMEHTHI.

O06o0011eHre CBEACHH 0 XMMHUECKUX peakuusx. Knaccupukanus XUMHUECKUX peakluid 1o pas-
JUYHBIM TIPU3HAKAM: «YHCIIO U COCTaB PEArupyIOIINX U 00pa3yIOIIUXCsl BEMIECTBY, «TEMI0BOM A DHEKT?,
«HaIIpaBJICHUEY», KM3MEHEHHE CTETICHEeH OKHUCIICHHS DJIIEMEHTOB, 00Pa3yOIIUX Pearupyroniiue BeecTBay,
«hazay, «MCroNb30BaHUE KaTAIU3aTOPay.

IToHsATHE O CKOPOCTU XUMUYECKON peakuuu. DakTOpbl, BIUAIOLIME HA CKOPOCTh XUMUYECKUX pe-
akuuit. Katanuzarops! u katanu3. MHruOuTopsl. AHTHOKCHIAHTHI.

Jemoncrpanun. Paznmuunsie popmsel Tabmuist J[. 1. MenneneeBa. Monenu aroMoB 3yieMeHTOB 1—3-10
nepuoi0oB. Mojiesib CTPOSHUS 36MHOTO T11apa (TomepeyuHbIil pa3pes3). 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOU
peakuu OT HNPUPOJAbl PEATUPYIOIIMX BELIECTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaKkIuu OT KOH-
[EHTPAIlMU PEarupyrInX BEIeCTB. 3aBUCUMOCTh CKOPOCTH XMMUUYECKOW PEaKIIUU OT TUIOIIAJA COTPH-
KOCHOBEHHMSI pEarupyrolnX BeIECTB («KUIIALIUNA CIOW»).

3aBUCHMOCTh CKOPOCTH XMMHYECKOM PEAKIIMN OT TEMIIEPATYPhl pearu PYIOIINX BEIIeCTB. [ OMOTCHHBIN U
reTeporeHHbIN KaTann3bl. GepMeHTaTUBHBIN KaTtanu3. MHrubuposanue.



JlabopaTopHblie onbIThl. 1. [TonydyeHne rupokcuia HMHKA U UCCIEN0BAHUE €r0 CBOUCTB. 2. Moaenupo-
BaHue nocrtpoenus [lepuoanyeckoii cucremsl xumudeckux 3emMeHToB [{. . Menaeneesa. 3. 3amenienue
xKele3oM Meau B pactBope cynbdata menu (II). 4. 3aBUCHMOCTD CKOPOCTH XUMUYECKOU peaklid OT MpPH-
POJIbI pearupyroux BEeUIeCTB Ha MPUMEPE B3aUMOICHCTBHS KUCIOT ¢ MEeTaulaMu. 5. 3aBUCUMOCTDb CKO-
POCTH XMMHMYECKOW pEaKklMH OT KOHIEHTPAIMH pEearupyroliux BELIECTB HAa MPUMEPE B3aUMOICHCTBUS
LIMHKA C COJISTHOM KHUCIOTOM Pa3INYHON KOHUEHTpauu. 6. 3aBUCUMOCTb CKOPOCTH XMMUYECKON peakluu
OT IUIOIAN CONPUKOCHOBEHUS pearupyomux BemecTB. 7. MoaeIupoBaHue «KUISLIETo ciios». 8. 3aBu-
CUMOCTb CKOPOCTH XUMHUYECKON peakliy OT TEMIepaTyphl pearupyrolluX BEIIECTB HA IPUMEpPE B3auMO-
neiicrBust okcuaa meau (II) ¢ pactBopoM cepHOM KUCIOTH pa3InyHON TeMIieparypsl. 9. Paznoxenue ne-
POKCHIa BOJOpO/ia ¢ moMolbio okcruaa mapranna (IV) u karanaszel. 10. O6HapyskeHue karana3bl B HEKO-
TOPBIX MUIIEBBIX MpoaykTax. 1 1. MTHrubupoBanue B3anMoelicTBUS KUCIOT C METAJUIAMH YPOTPOIIMHOM.
IIpenmeTHBIE pe3yabTAThI 00yUeHHSA

VYyammiics OKEH yMemb:

v\ HCIOIB30BaTh IPH XapaKTEPUCTHKE NPEBPALIEHHUM BEIECTB 10 HATHS: «XMMHUUECKAs PEAKIIUI», «pPe-
aKLWW COCTUHEHHS», «PEaKIUU Pa3NIOKEHUA», «PEeaKIHH OOMEHa», «PEaKIUH 3aMEeIleHUs», «PeaKIHu
HEUTpamu3auny, «9K30TePMUUECKHIE PEAKIIUNY, «IHIOTEPMHUUCCKHUE PEAKIIUN», «OOpaTUMBbIC PEaKIIHI,
«HEeoOpaTHUMbIE pEaKLUN», «OKUCIUTETbHOBOCCTAHOBUTEIIbHBIE PEAKIINHNY, KTOMOTCHHBIE PEaKIIUNy, «Te-
TEPOTCHHBIC PEAKIIUN», «KATATUTHUYCCKUE PEAKIIUNY», «HEKATATUTHYCCKHE PEAKIINNY, TCILIOBOU dPQEeKT
XUMHUYECKOHN peakInmny, «CKOPOCTh XUMUYECKON PEaKII», «KaTaaIu3aTopy;

v\ XapakTepu30BaTh XMMHUECKUE DIEMEHTHI 1-3-r0 MEPHOMOB 10 UX IMOJOXKEHHIO B [leproauueckoii
cucreMe Xxummuueckux anemeHToB [I.- . MenneneeBa: XUMUYECKUI 3HAK, TOPSAIKOBBII HOMEp, MEPUO,
rpynna, HOoArpymnna, OTHOCUTENbHAs aTOMHAas Macca, CTpOEHUE aroma(3apsii SApa, YUCIO IPOTOHOB U
HEHUTPOHOB B fA1pe, O0Ilee YHCIIO AJIEKTPOHOB, paclpeiesieHue 3JIEKTPOHOB MO 3JEKTPOHHBIM CIOSIM,
MPOCTOE BEUIeCTBO, (hopMysia, HA3BaHUE W THIT BBICIIETO OKCHIA W TUAPOKCH]IA, JIETY4Ero BOJOPOIHOTO
COCIMHEHHMS (111 HEMETAJIIOB));

v\ XapakTepu30BaTh OOIINE XUMHUYECKUE CBOMCTBA aM()OTEPHBIX OKCHIOB M TUAPOKCUIOB;

v\ [PUBOIWTH NMPUMEPHI PEAKIHA, TIOATBEPKIAOIINX XUMUYECKHE CBOMCTBA aM(OTEPHBIX OKCHIOB U
THAPOKCHJIOB;

v\ JaBaTh XapakTEPUCTHKY XHUMHYECKUX PEAKIMii 110 YMCIIy U COCTaBy MCXOJIHBIX BEIIECTB M IPOIYK-
TOB PEAKIMH; TEIUIOBOMY 3(P(EKTy; HapaBICHUIO POTEKAHUS PEAKIMK; H3MEHEHUIO CTEIICHEeH OKHCIIe-
HUS DJIEMEHTOB; arperaTHOMY COCTOSIHMIO MCXO/IHBIX BELIECTB; YYACTHIO KaTalIU3aTopa;

v\ 00BACHATL M IPHUBOIUTH IPUMEPHI BIMSHUSA HEKOTOPBHIX (DAKTO poB (IPUPOIA PEArHMPYIOIIUX Be-
LIECTB, KOHIEHTPALIMS BEIIECTB, JaBJICHUE, TEMIIEpATypa, KaTaIU3aToOp, NOBEPXHOCTh CONPUKOCHOBEHUS
pearupyronurx BeecTB) Ha CKOPOCTh XUMUUYECKHUX PEaKIINiA;

v' HaONI0JaTh W ONMHUCHIBATH YPaBHEHHs DPEAKIUN MEXIy BEIIECTBAMH C IOMOIIBIO €CTECTBEHHOTO
(pycCKOTO UM POJTHOTO) SI3bIKA U SI3bIKA XUMHH;

v' IIPOBOJUTH OIBITHI, MOATBEPHKIAAIOIINE XUMUYECKHE CBOWCTBA aM(OTEPHBIX OKCHIOB M TMIPOKCH-
JIOB; 3aBUCHUMOCTh CKOPOCTH XMMHYECKOW pEaKIMH OT Pa3IHYHBIX (PaKkTOpoB (IpHpoaa pearupyromimx
BEILIECTB, KOHIIEHTPALIMs BEUIECTB, AaBJICHUE, TEMIEpaTypa, KaTaau3arop, NOBEPXHOCTh COMPUKOCHOBE-
HUS PEarupyromx BEIIeCTB).

MeTal’[pe}]MeTHLIe PeE3yabTaThl oﬁyqe}mﬂ

VYyamuiics 10JDKEH yMemb!

v ONpenessTh elb Y4eOHOM JEITETBHOCTH ¢ TIOMOIBIO YUUTEIS U CAMOCTOATENBHO, HCKATh CPEICTBA
€e OCYIIEeCTBIEHUS, padoTas Mo MIaHy, CBEPATh CBOM JACHCTBHS C IENIbIO M IPU HEOOXOJUMOCTH HUCIIPAB-
JISITh OLIMOKH C MTOMOIIBIO YUUTEIS U CAMOCTOSITENILHO;

v COCTaBJIATH aHHOTAIIUIO TEKCTA,;

v/ Cc03/1aBaTh MOJIEJIU C BBIIEICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA M MPEJICTABICHHEM UX B
MIPOCTPAHCTBEHHO-TPaPUUECKON WM 3HAKOBO-CUMBOJINYECKOH hopme;

v ONpeaeNnaTh BUJIbI KIACCU(PHUKAIMU (ECTECTBEHHYIO M HCKYCCTBEHHYIO);

v OCYHIECTBJIATH NPSAMOE JEAYKTUBHOE JIOKA3aTEIbCTBO.

TEMA 1. METAJLJIBI (18 yacoB)

[Tonoxxenue meramioB B [lepronnueckont cucreMe xumuueckux siaeMeHToB J[. 1I. Menneneesa.
Mertannnueckas KpUCTaJUIMUECKas pelieTka U MeTajindeckass XuMudeckasi cBsizb. OOuue gusndeckue
cBoiicTBa MeTayioB. CIiaBbl, UX CBOWCTBA M 3HAUEHUE. XMMHUUYECKHE CBOMCTBA METAJNIOB KaK BOCCTaHO-
BHTEJIEH, a TAK)KE B CBETE MX IMOJOKECHUSI B DJICKTPOXUMHUIECKOM PsITy HaNpspKeHU MetaiioB. Kopposus
METAJUIOB U cr1ocoObl 60pBOBI ¢ Heil. MeTamsl B ipupoae. Ob1ye cnocoObl UX MOTyYeHHUS.



OO0umas XapakTepUCTHKA 1IEJOYHBIX MeTa10B. MeTtaisl B ipupoje. O61mue crnocods! ux 1mo-
nydyeHusa. Ctpoenne aroMoB. lllenounbie MeTaibl — MPOCThIE BellecTBa. BaxkHelme coeMHEHus 1e-
JIOYHBIX METAJUIOB — OKCHJIbI, TUAPOKCUABI U CONM (XJOpHIBI, KapOOHATHI, Cylb(haThl, HUTPATHI), UX
CBOICTBa U MPUMEHEHNE B HAPOIHOM X03siiicTBe. KanuitHbie ynoOopeHus.

OO0mas xapakTepucTHKa 3j1eMeHTOB rjaaBHod moarpymmbl II rpynmei. CtpoeHue atoMmoB.
[lenoyHo3emMenbHble METaIbl — MPOCThIE BelllecTBa. BakHelmine coequHEHHs MIeTOYHO3EMETbHBIX
METAJUIOB — OKCHUJbI, TUAPOKCHIIBI U COJH (XJIOPHIBI, KapOOHATHI, HUTPATHI, cynbdatel, ¢pocdarer), ux
CBOMCTBA U MPUMEHEHHE B HAPOJIHOM XO341CTBE.

Amomunmii. Ctpoenue atoma, (GU3MYECKHEe M XMMUYECKHE CBOMCTBa mpoctoro BemiectBa. Co-
€IMHEHUS aJTIOMUHUS — OKCUJ U THJI-POKCUI, UX aM(OoTepHbIil XapakTep. Bakneiire conu atoMUHHUSL.
IIpuMeHeHne amOMUHUSA U €r0 COCIUHEHUM.

Kene3o. Crpoenue aroma, Gpu3nyecKue U XUMUYECKHE CBOMCTBA IPOCTOrO BellecTBa. [ eHeTnye-
ckue psansl Fez+ n Fes+. Baxneiimue conu jxene3a. 3HaueHUE JKeJI€3a U €r0 COEIMHEHUN I IPUPOABI U
HapOJHOIO X03siCTBa.

JemoncTpanuu. OO0pa3ipl METOYHBIX U IIEIOYHO3EMETbHBIX MeTayuioB. OOpasubl criaBoB. Bizanmo-
JeicTBUE HATPHUsl, IUTUS U KalblMs ¢ Bo10i. B3aumonelicTBue HaTpusi 1 Maruus ¢ kuciopojaom. B3au-
MoJIeiicTBHE MeTalToB ¢ HemeTauiamu. [loinydenue ruapokcuaos xenesa (1) u (111).

JlaGoparopHbie onbIThl. 12. B3auMoelicTBue pacTBOPOB KUCIIOT U coiled ¢ metauiamu. 13. O3HakoM-
JieHue ¢ pyaamu xenesa. 14. OkparmmBaHue IaMeHu COJISIMU HISIIOYHBIX MeTauioB. 15.B3aumoneiicteue
Kanplus ¢ Bogou. 16. [lonydyeHne ruipokcuaa Kanblus U UccleqoBanue ero cBorcts. 17. [lonyuenue
TUIPOKCH/IA AJIFOMUHUS U HMCcieloBaHuEe ero cBoicTB. 18. B3aumonelicTBue xene3a ¢ COISTHOW KHUCIIO-
toil. 19. [Tomyuenue ruapoxcuaos xenesa (1) u (III) u u3ydyenue ux cBONCTB.

IIpakTnuyeckune padothl. 1. Pemienne sKcriepMMEHTAIbHBIX 33]1a4 HAa pacro3HaBaHUE U MOJIYyYEHHUE CO-
€IMHEHUN METAJIJIOB.

IIpeaMeTHbIE pe3ybTaThl 00y4eHH S

VYyammiics 1OKEH yMemb:

v' HCIOJB30BaTh MPU XaPAKTEPUCTUKE METAIUIOB U UX COEJAMHEHHU MOHSTHS: «METALIB», «PSI AKTHB-
HOCTHU METAJUIOBY», «IIIEJIOYHBIE METAIIJIb», «IEJIOYHO3EMEIbHBIE METAUIb», UCIIOJIb30BATh UX NPH Xa-
paKTEepPUCTUKE METAILIIOB;

v\ J1aBaTh XapaKTEPUCTHKY XHMHUYECKHX DIIEMEHTOB-META/UIOB (IEJIOYHBIX METAJJIOB, MarHus, Kajb-
1Usl, allFOMUHUS, JKeJe3a) Mo UX nosoxeHuro B [lepuogndeckoit cucreMe xuMudeckux snemeHToB Jl. U.
MenpeneeBa (XMMHUECKUN 3HAK, MOPSAKOBBIA HOMEp, MEpPU OA, TPyIIa, MOATPYIIA, OTHOCUTEIbHAS
aTOMHas Macca, CTpOeHHE aToMa (3aps]l AApa, YUCIIO POTOHOB U HEHTPOHOB B siApe, 00IIee YUCIIO K-
TPOHOB, pacHpeIelIeHUE FIEKTPOHOB I10 3JIEKTPOHHBIM CII0SIM), IPOCTOE BELIECTBO, (OpMyJia, HA3BaHUE U
THUI BBICILIETO OKCUJA U TUAPOKCHUIA);

v/ Ha3bIBaTh COEJUHEHHUS METAUIOB U COCTABIIATH X (POPMYIIBI [10 HA3BAHUIO;

v XapaKkTepH30BaTh CTpOEHHE, O00mme (U3UYECKHe W XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-
METaJJIOB;

v OOBSICHSTH 3aBHCUMOCTh CBOWCTB (MITH MPECKA3bIBATH CBONCTBA) XMMHUYECKHUX DIICMEHTOB METAILIOB
(pagnyc, METAJIIMYECKUE CBOMCTBA AJIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA 3JIEMEH-
TOB) U 00pa3yeMbIX UMM COETUHEHUH (KMCIOTHO-OCHOBHBIE CBOICTBA

BBICIIIMX OKCHJOB U THAPOKCUAOB, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT mosioxkeHus B Ile-
pHUOAMYECKON cucTeMe XuMuieckux aneMeHToB 1. 1. Menneneesa;

v\ ONHCHIBATH OOIME XUMUYECKHE CBOMCTBA METAUIOB C MOMOIIBID €CTECTBEHHOTO (PYCCKOTO WIIH
POJZTHOTO) A3bIKA U SI3bIKA XUMUHU;

v COCTaBJIATH MOJIEKYJISIPHbIE YPaBHEHHs PEAKIMii, XapaKTEPU3YIONINX XUMUUECKHE CBOWCTBA MeETall-
JIOB M MX COEIMHEHUH, a TaKXe DJIEKTPOHHBIE YpaBHEHHUS IPOLIECCOB OKHCIEHUS U BOCCTAaHOBIICHMS;
YpaBHEHHUS AJEKTPOJIUTUYECKON AUCCOLUAIINH; MOJIEKYJISIPHbIE, MTOJIHbIE U COKpallleHHbIE HOHHBIE ypaB-
HEHUS PEeaKIMH ¢ yYaCTHEM JJIEKTPOJIUTOB;

v yCTaHaBIMBATh NPHYMHHO-CIIECTBEHHBIE CBA3H MEKIY CTPOEHHEM aTOMa, XMMHUYECKOMN CBA3BIO, TH-
MIOM KPHUCTAIJTMUECKON PEIIeTKH METAJJIOB M UX COCAMHEHUH, UX OOIMMH (PU3NIECKUMH U XUMUYECKHU-
MM CBOMCTBaMHU;

v/ ONKCHIBATH XMMHYECKHE CBOWCTBA MICIOYHBIX U MIETOYHO3EMETbHBIX METAIIOB, a TAKKE ATFOMHHUS
1 JKeJie3a U MX COEIMHEHUH C MOMOIIBI0 €CTECTBEHHOIO (PYCCKOTO MU POJHOIO) SI3bIKA U SI3bIKA XUMUU;
v/ BBINONHATH, HAOIIOAaTh W OIMKCHIBATH XUMUUYECKHI HKCIIEPHUMEHT 10 PACIO3HABAHHMIO BAKHEHIIHMX
KaTHOHOB METaJJIOB, THAPOKCUI-HOHOB;



v’ BKCIEPUMEHTAILHO HCCIICOBATh CBOMCTBA METAIUIOB U MX COCIMHEHHM, peliaTh 3KCIEPUMEHTAITb-
HBIE 3a/1a4M 110 TeMe «MeTambly;
v ONKCHIBATH XUMUYECKHUI SKCIIEPUMEHT € TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO HII POIHOTO) SI3bIKA U
A3bIKa XUMUU;
v IPOBOJUTH PACYETHI 10 XUMHIECCKAM (HOPMYJIaM ¥ YPABHEHUAM PEAKIHiA, IPOTEKAIONIUX C YU4acTHEM
METAJIJIOB U UX COCAVHEHUN;
v 00pamarkcs ¢ 1ab0paTopHBIM 00OPYIOBAHUEM M HArpeBATEILHBIME MPUOOPAMU B COOTBETCTBHU C
IIPaBUJIAMU TEXHUKHU 0€30MaCHOCTH;
v’ HabJI0aTh 3a CBOMCTBAMU METAJUIOB M MX COCIMHEHHUN U SIBJICHUAMU, IPOUCXOSIIIUMA C HUMH;
v/ ONHUCHIBATH XMMHUYECKHH SKCIIEPUMEHT C TIOMOIIBIO €CTECTBEH HOrO (PYCCKOrO MJIM POJIHOIO) SI3bIKa
U S13bIKa XUMMUH;
v/ IienaTh BBIBOJIBI I10 PE3YJIbTaTaM IIPOBEACHHOTO SKCIIEPUMEHTA.
MeTtanpenMeTHbIe pe3yabTaThl 00yUeHHs
VYyamuiicss 10JKEH yMemb:!
v/ paborarh 10 COCTABICHHOMY ILIaHy, HCIIOJb3ys HapsLy C OCHOBHBIMH M JIONIOIHUTEIBHBIE CPEICTBA
(cipaBoUHYIO JIUTEPATYPY, CHOKHBIE TPUOOPHIL, cpenctBa MKT);

C TMOMOIIBIO YUMUTENsl OTOUPATh Ui pelleHHs y4eOHbIX 3a]lau HeoOXOAMMBIE CIOBapH, 3HLHUKIIONE-
JIUH, CIIPaBOYHUKH, 3JIEKTPOHHBIE TUCKU;
v COMOCTaBIATh M OTOMpATh WH(YOPMAIUIO, MOTYYEHHYIO M3 Pa3IHYHBIX MCTOYHHUKOB (CIOBapH, SH-
LUKJIONEINY, CIIPABOYHUKH, HIEKTPOHHbIE TUCKH, CETh VIHTEpHET);
v TpeicTaBiATh HHPOPMAIHMIO B BHIE TAOIHUIL, CXEM, OMIOPHOTO KOHCIIEKTa, B TOM YHCIIC C MPUMEHE-
Huem cpeacts UKT;
v 0OpMIISITH CBOM MBICIIH B YCTHOW M MACHMEHHON PEYH C yIETOM CBOMX YUCOHBIX U )KU3HEHHBIX pe-
YEBBIX CUTyallui, B TOM 4ncie ¢ npumeHenueM cpencts UKT;
v’ COCTaBJISATH PEICH3MIO HA TEKCT;
v OCYWIECTBJISATH JOKA3aTEILCTBO OT IIPOTHBHOTO;
v’ ompenensTh, UCXO/s U3 y4eOHOM 3a1aun, HeOOXOIUMMOCTh MCIIOIb30BaHMS HAOIIOICHUS HIIH JKCIIe-
pUMEHTA.
TEMA 2. HEMETAJLIBI (284acos)

OO01mas xapakTepuUCTHKa HEMETAJUIOB: MosokeHue B [lepuonnyeckoil cucreMe XMMHUYECKUX 3Jie-
meHToB JI. . MenneneeBa, 0cOOEHHOCTH CTPOEHUS aTOMOB, 3JE€KTpooTpuliareiabHocTh (D0) kak Mepa
«HeMeTaimmyHocTuy, pan 0. Kpucramimyeckoe CTpO€HHE HEMETANIOB — IMPOCTHIX BELIECTB. AJLIO-
Tponusa. Pu3nvecKre cBONCTBA HEMETAIUIOB. OTHOCUTENBHOCTD MOHATUN «METAI» U «HEMETAILID.

Boaopoa. Ilonoxenune Bomopona B Ilepmommueckoil cucreme xuMuueckux siaemeHToB [ U.
MenpeneeBa. CtpoeHne aroma U MosieKyibl. PU3nUecKne U XUMUYECKUE CBOMCTBA BOJOPOAA, €r0 MOIy-
YeHHE U IPUMEHEHUE.

Bona. Ctpoenue monekyinbl. BonopoaHnast xumuueckas cBsizb. @u3nuecKkue cBOMCTBA BOAbI. AHO-
MaJIMM CBOMCTB BOJIbL. ['mapoduibHble U ruipogoOHbIe BelecTBa. XUMUYeckue cBoiicTBa Bojbl. Kpyro-
BOPOT BOJBI B Mpupone. Boroouncrka. Aspanust Bojbl. beitoBbie GpuiabTpel. MuHepanbHble BoJbl. JH-
CTHWJIJIMPOBaHHAs BOJIa, €€ MOJIyY€HHE U IIPUMEHEHHUE.

OO0mas xapakTtepucTuka rajgoreHoB. CtpoeHue atomoB. [IpocTeie BemiecTBa U OCHOBHBIE CO-
€IMHEHUs TrajoreHoB, ux cBoiicTBa. Kpartkue cBenenus o xyope, 6pome, ¢prope u ioae. Ilpumenenue ra-
JIOTEHOB U UX COEAVHEHUI B HAPOJHOM XO3SIICTBE.

Cepa. CtpoeHue aTroma, aJlJIOTPOIHS, CBOMCTBA U pUMeHeHue pomounueckoi cepbl. Oxcuabl ceprl (IV) u
(VI), ux nomyuyenue, cBoiicTBa u npumeHenue. CepHasi KMCIOTa U €€ COJIM, UX MPUMEHEHHE B HAPOJHOM
xo3sucTBe. [Ipon3BoACTBO CEPHOM KHUCIIOTHI.

A3zotr. CTtpoeHue aToMa M MOJIEKYJIbl, CBOMCTBA MPOCTOrO BElIECTBA. AMMHUAK, CTPOEHHUE, CBOMCTBA, I10-
nydenne U npuMmeHeHue. Conn aMMOHUS, UX CBoicTBa U npuMenenne. Okcuapl azorta (I1) u (IV). Azor-
Has KUCIIOTa, €e CBOICTBA U mpuMeHeHue. HUTpaTsl 1 HUTPUTBL, IpoOIeMa UX COAepKaHUs B CEITLCKOXO-
3SIICTBEHHOM MPOAYKUHHU. A30THbBIE YAOOPEHHUS.

®ocdop. CtpoeHne aToMa, aJlIOTPOIIUs, CBOMCTBA 6enoro u KkpacHoro ¢pocdopa, X IpuMEHEHHUE.
OcHoBHble coequnenus: okcua dhochopa (V) u oprodocdopHas kuciora, pocdarel. DochopHbIC YI100-
peHusl.

Yraepoa. Ctpoenue aroma, ajulOTpONuUs, CBOMCTBa Moau(UKanuil, mpumeHeHre. OKCHUIIbI yIiie-
pona (I11) u (IV), ux coiictBa u npumeHenue. KapOoHaTsl: KaJbIMT, COAA, MOTAIl, UX 3HAYEHUE B MIPU-
poJie ¥ JKU3HU YellIOBeKa.



Kpemunii. CtpoeHue aroma, KpUCTAJUIMUECKUH KPEMHUMH, €ro CBOWCTBA U npumeHeHue. Okcup
kpemuus (IV), ero mpupoaabsie pazHOBUIHOCTH. CHIIMKATHI. 3HAYCHHE COCAMHEHUN KPEMHUS B KUBOU U
HexuBou npupoze. [IoHarre 0 CUIMKaTHON MPOMBIIIIIEHHOCTH.

JemoncTpanuu. OGpasiibl TaIOTEHOB — MPOCTHIX BeIIeCcTB. B3anMmoselcTBre rajJoreHoB ¢ HaTpueM, C
afOMUHEEM. BpITecHeHHe XJIopoM Opoma wmiu Hoja U3 pacTBOPOB WX cojieil. B3aumopeiicTBue cepsl ¢
MeTaJlJIlaMH, BOAOPOJOM U KUCIOPOoaoM. B3anmozeiicTBre KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI C Me-
nbto. Ilornomnienne yriaem pacTBOPEHHBIX BELIECTB WM Ia30B. BoccTaHOBIIEHHE MeAM U3 €€ OKCHIa YrI-
nem. OOpa3ubl NPUPOAHBIX COETUHEHUH XJIopa, cephl, pochopa, yraepoaa, kpemuus. O6pasibl BaKHEH-
IUX IS HAPOIHOTO XO3SUCTBA Cylb()aToB,HUTpATOB, KapOoHaTOB, (pocharoB. OOpasubl cTekia, Kepa-
MUKH, IEMEHTA.

JladopaTopubie onbIThl. 20. [Tonydyenue u pacno3naBanue Bopopoja. 21. McciaenoBanue moBepXHOCT-
HOT'O HaTsDKEHUs BOJbI. 22. PacTBOpeHHE NepMaHraHaTa Kajlus Wid MEIHOro Kynopoca B Boge. 23. I'ua-
paranusi o6e3BoxkenHoro cynbdara meau (I11). 24. M3rotosienue rurncoBoro orneyarka. 25. O3Hakomiie-
HUE C KOJUICKIIMEH OBITOBBIX (MIBTPOB. 26. O3HAKOMJICHHE C COCTAaBOM MHUHEpaJIbHOW BOJbI. 27. Kaue-
CTBEHHasl peaklysl Ha rajoreHua-uoHsl. 28. Ilomyuenue u pacro3znaBanue kuciaopona. 29. I'opeHue cepbl
Ha Bo3jayxe u B kucinopoje. 30. CBoiicTBa pa30aBiieHHON cepHOi KUCTOTHL. 31. M3yueHne cBOMCTB aMMU-
aka. 32. Pacno3naBanue cosieii ammoHusi. 33.CBoiicTBa pa30aBieHHONW a30THOM KHUCIOTHL. 34. B3aumo-
JEHCTBHUE KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI ¢ Menbpto. 35. ['openue docdopa Ha BO3ayXe U B KUC-
nopoje. 36. PacioznaBanue ¢gocdaron. 37. 'openue yris B kuciopoze. 38. [lonydeHune yroibHON Kuc-
JOTHI ¥ u3ydeHue ee cBoMcTB. 39. [lepexon kapOoHaToB 8 ruapokapoonartsl. 40. Paznoxxenue ruapokap-
6onara Harpus. 41. [TomydeHre KpEMHEBOM KUCIIOTHI U U3yYSHHE €€ CBOMCTB.

IIpakTnyeckue pa6orsl. 2. Pemenne skcnepuMeHTalbHbBIX 331a4 1o Teme «lloarpynmna raisorenoy. 3.
Pemenue sxcnepuMeHTanbHbIX 3a1a4 1o teme «lloarpynma kuciaoponax». 4. Ilonydyenue, cobupanue u
pacrno3HaBaHHE ra3o0B.

IIpeaMeTHbIE pe3yJibTATbHI 00y4eHHU s

Yuamuiics JoJKeH yMems:

v\ HCIOJB30BaTh MPH XapAKTEPUCTHKE METAIIOB M UX COEAMHCHUM MOHSTHS: «HEMETAUIBI», «rajore-
HBI», «aJUIOTPOITHBIE BUIOU3MEHEHUS», OKECTKOCTh BOJIbI», «BPEMEHHAS KECTKOCTh BOJBI», «ITOCTOSH-
Hasl )KECTKOCTh BOJIbI», «00111asi ’)KECTKOCThH BOJBIY;

v J1aBaTh XapakTEPUCTHKY XMMHYECKHMX SJIEMEHTOB-HEMETAUIOB (BOAOPOJA, TAIOrE€HOB, KUCIOPOJA,
cepsl, a3ota, pocdopa, yraepoaa, KpeMHHUA) M0 UX MOJI0kKeHUIo B [lepuoanueckoil cucteMe XUMUYECKUX
anemenToB JI. 1. MenzeneeBa (XMMHUUECKUN 3HAK, OPSAIKOBBIM HOMED, IEPUO/I, TPYIIa, NOArPYyIa, OT-
HOCHUTEJIbHAs aTOMHAsl Macca, CTpOeHHe aToMa (3apsi sJipa, YUCJIo MPOTOHOB M HEUTPOHOB B sizipe, od1iee
YHCIIO 3JIEKTPOHOB, PACIIPEAEICHUE IEKTPOHOB I10 AIEKTPOHHBIM CJI0SM), IPOCTOE BEILIECTBO, (hopmya,
Ha3BaHUE M THII BBICILIETO OKCHJIA U THAPOKCHIA, GOpMYya U XapakTep JIETY4ero BOJAOPOJAHOIO COeNHe-
HUA);

v Ha3bIBaTh COEJAMHEHUS HEMETAIUIOB U COCTABIATH X (DOPMYJIBI IO HA3BAHHMIO;

v XapaKTepH30BaTh CTPOEHHE, OOIIHe DU3MUECCKAE U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTBHEME-
TaJIOB;

v O0OBSCHSTH 3aBUCHMOCTh CBOMCTB (MJIM MPEJICKA3bIBATH CBOMCTBA) XUMHIECKHUX HJIEMEHTOB-
HEMEeTaJJIOB (pajJuyc, HEeMETAIIIMUYECKUE CBOMCTBA 3JIEMEHTOB, OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOM-
CTBa AJIEMEHTOB) U 00pa3yeMbIX UMHU COEIUHEHUH (KHUCIOTHO-OCHOBHBIE CBOICTBA BBICIINX OKCHIOB U
THJIPOKCUIOB, JIETYYUX BOJOPOAHBIX COEAMHEHUH, OKUCI M TEIbHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA) OT
nosioxkeHus B [lepuoandeckoit cucreme xumudeckux anemeHToB 1. . Menneneesa;

v OnmCHIBaThH OOIMEe XUMHUYECKHE CBOWCTBA HEMETAIUIOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HITH
POJIHOTO) sI3BIKA U SI3bIKA XMMUU;

v\ COCTaBJIATH MOJIEKYJIIPHBIE YPaBHEHUS PEAKIMM, XapaKTepU3YIOIIUX XMMHUECKHE CBOMCTBA HEME-
TaJVIOB M UX COEAMHEHMH, a TAaK)Ke AJIEKTPOHHBIE YpaBHEHHS MPOLIECCOB OKHCICHHSI-BOCCTAHOBIICHUS;
YpaBHEHUS AIIEKTPOIUTUUECKON NUCCOLMALUN; MOJEKYISIPHbBIE, TIOJHBIE U COKPAILEHHbIE HOHHBIE ypaB-
HEHUS PEeaKIMi ¢ yJaCTHEM 3JIEKTPOIUTOB;

v\ yCTaHaBIMBATh NPUYMHHO-CIIEACTBEHHBIE CBA3M MEKIY CTPOEHHEM aToMa, XMMHUUECKOM CBA3BIO, TH-
MIOM KPHUCTAJUIMYECKOM pelIeTKH HEMETAJUIOB U UX COEIUMHEHUH, UX oOUMMH (pU3NYECKUMU U XHUMHYe-
CKHMH CBOMCTBaMU;

v ONMCHIBATH XMMHYECKHE CBOMCTBA BOJOPO/IA, FAJIOTEHOB, KUCIOPOIa, CepHl, a3oTa, Gpochopa, rpadu-
Ta, aJiMa3a, KPEMHUSI U UX COEAMHEHHUH C MOMOIIbI0 €CTECTBEHHOTO (PYCCKOrO MJIM POJHOTO) sI3bIKA U
SI3BIKA XUMUH;



v\ ONHUCHIBAaThH CIIOCOOBI YCTPAHEHMs JKECTKOCTH BOJABI M BBINOJHATH COOTBETCTBYIOIIMM MM XMMHUYE-
CKHU SKCIIEPUMEHT;
v’ BBINOJIHATH, HAOIIOAATh M ONUCHIBATH XMMUYECKUN SKCIEPUMEHT 10 PACIIO3HABAHHMIO HOHOB BOJIO-
po/ia U aMMOHUS, CyJbdaT-, KapOboHaT-, CHIIMKaT-, pocdar-, xmopua-, 6poMuI-, HOTUI-HOHOB;
v DKCIIEPUMEHTAILHO MCCIIEN0BATh CBOMCTBA METAUIOB M MX COCIAMHEHUI, peIlarTh KCIepUMEHTaIlb-
HbIE 3a71auM 1o TeMe «Hemeramiby;
v ONHUCHIBATH XMMHYECKHUI DKCIIEPUMEHT C OMOILBIO €CTECTBEHHOIO SI3bIKA XUMHMU;
v o0pamarscs ¢ J1abopaTopHbBIM 000PYIOBAaHUEM M HAarpeBaTEbHBIMU NPUOOPAMU B COOTBETCTBHHU C
MpaBWJIaMU TEXHHUKH 0€30MacHOCTH; HAOJI0IaTh 32 CBOMCTBAMHU HEMETAJUIOB U WX COCIUHEHHHA U sIBIIe-
HUSMH, IPOUCXOJAIUIUMU C HUMU;
v Jienath BBIBOJBI I10 PE3YIBTATaM POBEIEHHOIO SKCIEPUMEHTA.
v IPOBOJAUTH PACYETHI 110 XUMHIECKUM (HOPMYJIaM ¥ YPABHEHHAM PEAKIMH, IPOTEKAIOLIMX C YUaCTHEM
HEMETAJIOB U UX COCTMHEHUM.
MeTtanpeaMeTHbIe pe3yabTaThl 00yYeHHs
VYyamuiics 10KeH yMemb
v\ OpraHmM3oBHIBaTh y4eOHOE B3aMMOJIEHCTBUE B IpyIie (pacupeneisaTh POJM, J0rOBAPUBATHECS JAPYT C
JIPYTOM U T. 1.);
v npeaBueTh (IPOrHO3MPOBATE) MOCIEACTBUS KOJUIEKTUBHBIX PEILCHUIA;
V' [OHMMATh IIPHYMHBI CBOETO HEYCIIEXa U HAXOIUTh CIIOCOOBI BBIXOJIA U3 3TOM CUTYaIlHH;
v\ B JIMaJIOre ¢ yYUTEIEM YYUTHCH BHIPAOATHIBATL KPUTEPHU OLIEHKH M ONPENENIATh CTENEHb YCIIEIHO-
CTH BBITIOJIHEHUS CBOEH pabOThI U pabOTHI BCEX, UCXO/S U3 UMEIOIIUXCSI KPUTEPHEB,
COBEPILIEHCTBOBATh KPUTEPHUH OLIEHKHU U MOJB30BaThCSI UMU B X0J1€ OIICHKU U CAMOOIICHKH;
v/ OTCTauBaTh CBOIO TOUKY 3PEHHS, apI'YMEHTUPYS €€;
v\ NOATBEPKIATh apryMEHTHI (haKTaMH;
v\ KPUTHYHO OTHOCHTBCS K CBOEMY MHEHHUIO;
v\ CllyliaTth IPYrHX, OBITAThCS IPUHUMATH JAPYTYIO TOUKY 3PEHHUS, OBITH TOTOBBIM M3MEHHUTH CBOK) TOY-
KY 3pEHus;
v cocTaBiATh pedepar 10 ONpeAeIeHHoM PopMe;
V' 0CYyHIECTBJIATH KOCBEHHOE Pa3JIenTeIbHOE I0Ka3aTeIbCTBO;
v OIpEeNEeNATh, UCXO/s U3 yUeOHOM 3a1a4u, HEOOXOAMMOCTh MCIIOIb30BaH s HAOIIOICHUS U
JKCIIEPUMEHTA.
TEMA 3. OGOBIIIEHUE 3HAHHUI IO XUMHWH 3A KYPC OCHOBHOM IIKOJIBI (9 yacos)
[Tepuonnueckuii 3akoH u Ilepuoauueckas cucrema xumuuyeckux anemeHToB /. . Menneneea. @usnye-
CKHMI CMBICI MOPSAKOBOTO HOMEpA AJIEMEHTa, HOMEPOB MEPUO/a M TPYIIbI. 3aKO-HOMEPHOCTH U3MEHE-
HUS CBOMCTB 3JIEMEHTOB U UX COEIMHEHHMM B MEPUOJAX M TPYIIAX B CBETE€ MPEACTABICHUM O CTPOCHUU
aTOMOB 3JIeMeHTOB. 3HaueHue [leproauyeckoro 3akoHa. Buapl XUMHUYECKUX CBSI3€M W THUIBI KPUCTAIUIH-
YECKUX pelIeToK. B3anMocCBsI3b CTPOCHHS M CBOICTB BEUIECTB.
Knaccudukanmss XuMU4eCKuX peakivii Mo pa3InyHbIM MPU3HAKaM (YUCIIO B COCTAB Pearupyrommx u 0o-
pa3yroIIMXCs BEIIECTB; HATMUKME TPaHUIlbl pa3aena (a3; TermnoBoi 3G (HeKT; U3MEHEeHHe CTENeHel OKuc-
JIEHUsI aTOMOB; UCITOJIb30BAaHUE KAaTaIN3aTOpa; HAIIPABJICHUE MPOTEKAHMS).
CKopocTh XUMHUYECKUX peakiuil u (pakTopsl, Biugmomue Ha Hee. OOpaTUMOCTh XUMUUYECKUX PEAKIUi U
CIOCOOBI CMEIIIEHHSI XUMHYECKOTO PaBHOBECHSI.
[IpocTbie M croxkHBIE BellecTBAa. MeTaiibl U HeMeTasulbl. | eHeTuuecKue psAlibl MeTalla, HEMeTalla U
nepexoHoro Metauia. OKCHAbl U THAPOKCU Bl (OCHOBAHUS, KHUCIIOTHI, aM(oTepHbie ruapokcuabl), Conm,
UX COCTaB, Kiaccu(uKamus U o0IMe XMMHUECKUE CBOMCTBA B CBETE TEOPUHU DIEKTPOIUTHUUECKON AMCCO-
[AALHH.

3. TemaTnueckoe mJiaHupoBaHue no kypcey «Xumusn» 8 kiaace, ®I'OC 00O, 6a30Bblii ypo-

BeHb (2 yaca B Hejes10, Becero 68 yacon), YMK O.C. I'abpuensina

No HaunmenoBanue Tembl Bcero | [Ipakr.pa6. Kontp.pab
qac

1 Brenenue. [lepBoHayaibHble XUMHUYECKUE MTOHITHUS 5 1

2 Tema 1. ATOMBI XUMHUYECKHX JIEMEHTOB 9 1

3 Tema 2. [IpocThle BemecTBa 7 1

4 Tewma 3. CoenmnHeHNs] XUMUYECKHUX JIEMEHTOB 13 1 1

5 Tewma 4. I3meHeHus1, TPOUCXOIIIME C BEHIECTBAMU 11 2 1




6 Tema 5. PactBopenue. PactBopsl. CoiicTBa pactBopos | 20 2 1
AJICKTPOJIUTOB.

7 Tema 6. OKHUCITUTEIIBHO-BOCCTAHOBUTEIBHBIC PEAKITUU 5 1

8 [ToBTOpEeHME 3
Bcero yacos 68 7 5

TeMaTnuyeckoe IIIAHKPOBAHHUE 0 Kypcy «Xumus» 9 Kiiacc, 0a30Bblii ypoBeHb (2 4aca B HeJeJI1o,
Bcero 68 yacos), YMK O.C. I'abpueasina

No HaumenoBanue Tembl Bcero [Ipakr. Kontp.
4acoB paboThI paboThI

1 | [loBTOpEHME OCHOBHBIX BOIIPOCOB Kypca XMMHUU 8 Kiacca. 13 1
Beenenue B kypc 9 kiacca

2 | Tema 1. Metamsl 18 2 1

3 | Tema 2. Hemeramsl 28 3 1

4 | Tema 3. IloBTOpEHHE OCHOBHBIX BOIIPOCOB Kypca 9-ro 9 1
kiacca (9 yacoB)
Hroro 68 5)

IMpuioxenune

KPUTEPUU OLHEHUBAHUS PA3JIMUHBIX IPOBEPOYHbBIX PABOT

[Tpu onieHKe yuyeOHBIX TOCTHIKEHUH YJaluXcsl IPUMEHSIETCS] KpUTepUalbHas CUCTEMa Olle-

HUBAHUS 10 MATHOATBHON mIKaie (0TMeTKa «1» He cTaBUTCS):

Kputepuu orieHKM MPOEKTHON U HCCIEA0BATENbCKOM paboThl pa3padaThIBAIOTCS C yue-

TOM LieJIeH U 3a/1a4 MPOEKTHON JeSTeIbHOCTH Ha JIaHHOM 3Tarie oOpa3oBanust. UHIuBUAyanbHbIN

MIPOEKT 1erecoo0pa3Ho OLEHUBATH MO CIICAYIOIIUM KPUTEPUSIM:

1. CriocoGHOCTh K CaMOCTOSATEIbHOMY PUOOPETEHUIO 3HAHUHN U PEUICHHUIO MPOOJIeM, MPOSBIISIONIAsICS B
YMEHHUH TIOCTaBUTh MPOOJIEMY U BHIOPATh a/IeKBaTHBIE CIIOCOOBI €¢ pelIeHHUs, BKII0Yask MOUCK 1 00paboT-
Ky uHdopmanuu, GopMyIupOBKY BBIBOJOB W/WIM OOOCHOBAHHME M PeaU3alllio/anpoOaluio MpUHSATOTO
pelieHns, 000CHOBaHUE U CO3/IaHUE MPOTHO3a, MOJIEIH, MaKeTa, 00bEKTa, TBOPUECKOIO PEUIEHUS U T. II.
JlaHHBIN KpUTEpPHIl B IEJIOM BKJIIOYAET OLEHKY CPOPMUPOBAHHOCTH MO3HABATENbHBIX Y4YEOHBIX HICi-
CTBHII.

2. CpopMHpPOBAHHOCTh MPEAMETHBIX 3HAHUN U CIIOCOOOB JI€HCTBUH, MPOSBIAIOUIAsICS B YMEHMU pac-
KpBITh COJIepKaHHE PadOThl, TPAMOTHO U OOOCHOBAaHHO B COOTBETCTBHHM C paccMaTpuBaeMoil mpoOie-
MO¥1/TeMOi UCTIOTIB30BaTh UMEIOIINECS 3HAHUS U CIIOCOOBI IEHCTBUI.

3. CpopMHpPOBAHHOCTD PETYJIATUBHBIX JEHCTBUI, MPOSIBIAIONIAACA B YMEHUH CAMOCTOSTENBHO
IUIAaHUPOBATh W YIPABIATH CBOEH IO3HABATEJIBHOM NIEATENBHOCTBIO BO BPEMEHH, HCIOJIB30BaTh PECYpPC-
HbI€ BO3MOXHOCTHU JJIsl JOCTH)KEHHUS LI€JIeH, OCYLIECTBIIATh BHIOOP KOHCTPYKTUBHBIX CTpATeruil B TPYy.-
HBIX CUTYaIUsX.

4. CpopmMHpOBaHHOCTh KOMMYHUKATUBHBIX JEHCTBHM, MPOSBISAIOMIASCS B YMEHMM SICHO H3JIOKUTH U
0 OpMUTH BBHIMOJIHEHHYIO pabOTy, MPEACTABUTH €€ Pe3yNbTaThl, apI'YMEHTHPOBAHHO OTBETUTH HA BOIIPO-
CBI.

MaxkcuManbHas OlleHKa M0 KaKIOMY KPUTEPHUIO He T0JKHA MpeBbImath 3 6amnos. [Ipu Takom

MO/IX0JIE IOCTHXKEHHE 0a30BOro ypOBHS (OTMETKA «yIOBJIETBOPUTEIIBHO») COOTBETCTBYET MOTyYeHUIO 4
MIEPBUYHBIX 0AJIOB (110 OJTHOMY OallTy 3a KaXKIIbIi M3 YETHIPEX KPUTEPUEB), a TOCTUIKEHUE TIOBBIIIEHHBIX
YPOBHEH COOTBETCTBYET MOJIYUCHHUIO 7—9 MEPBUYHBIX OAJIJIOB (OTMETKA «XOPOIIIO»)

i 10—12 nepBUYHBIX 0ATOB (OTMETKA «OTIUIHON).

KpuTtepun oieHKH YCTHOTO 0TBETa

OtMeTKa «5» CTaBUTCS, €CIIH:

[JOTBET MOJHBIN U MPaBUIHHBIA HA OCHOBAHUH U3YYCHHBIX TEOPUH;

[IMaTepHall U370KEH B JIOTUYECKOM MOCIIEI0BATENbHOCTH, JTIUTEPATYPHBIM SI3bIKOM;

[JOTBET CaMOCTOATEIbHBIN.

OtBet «4» cTaBuUTCH, €CIU;

[JOTBET MOJHBIN U MPAaBUIBHBIA HA CHOBAHUU U3YUYEHHBIX TEOPUl;



[JMaTepual U3J0KEH B ONPEEICHHON JOTHYECKOHN MOCIe0BATENbHOCTH, MPU 3TOM JIOMYILEHbI BE-TPU
HECYIIIECTBEHHBIC OITMOKHU, UCIIPABICHHBIC 110 TPEOOBAHUIO YUUTEIS.

OTMeTKa «3» CTaBUTCSI, €CIIH:

[JOTBET IMOJIHBINA, HO TIPU ATOM JIOMYIIEHA CYIIICCTBEHHAs OIIMOKA;

[J1JIM OTBET HEIOJHBIN, HECBI3HBIM.

OTMeTKa «2» CTaBUTCS, €CIIH:

[Jnpu oTBEeTE 0OHAPYKEHO HETIOHUMAHHE YYAIIUMCSI COJEPKaHUs yueOHOro MaTepuaa;

(WM AOTYIICHBI CYIIECTBEHHBIC OIMIMOKH, KOTOPBIC YYAITUNCS HE MOYKET MCIPABUThH MPH HABOIAIINX
BOIIPOCAX YUUTEJIs;

(100 mpH OTCYTCTBHH OTBETA.

OueHka d3KCnepuMeHTANbHbIX YMEHUH

OneHka CTaBUTCSI HA OCHOBAaHUHW HAOJIOICHUS 32 YUAIIUMUCS B XO/I€ BBIMOJTHCHUS MTPAKTUIECKON PabOTHI
Y TTIHCbMEHHOTO OTYeTa 3a paboTy.

OtmMmeTka «5» CTaBUTCH, €CIIH:

[JpaboTa BBINMOJHEHA TTOJHOCTHIO U 0€3 OIIMOOK, C/IeIaHbl MPaBUIbHBIC HAOIIOICHHS W BBIBOIBI;
[J9KCTIIEpUMEHT OCYIIECTBIICH 10 IUIaHy C YI4ETOM TPEOOBaHMI TEXHUKU 0€30MACHOCTH U TPABUI

paboTHI C BEIIECTBAMHU U 000PYI0BaHUEM;

(JIpOosIBIIEHBI OPraHU3aLUOHHO - TPY/IOBbIE YMEHHSI, MOACP>KUBAIOTCS YUCTOTA U MOPSAOK Ha

pabodem MecTe, SKOHOMHO UCIOJIB3YIOTCSl PEaKTHUBBI.

OtMeTKa «4» CTaBUTCS, €CIIU:

[JpaboTa BBITIOJIHEHA TTPABUIIBLHO, C/ICJIaHbI PAaBUJIbHBIC HAOIIOIEHUS M BBIBOIbI, HO TIPH ATOM DKCIIEpH-
MEHT MPOBEJICH HE MOJHOCTHIO;

[lunmu 1onyuieHbl HECYIIECTBEHHBIE OLTMOKHU B paboTe C BEIIeCTBAMU U 000PYI0BAHUEM.

OtMeTKa «3» CTaBUTCS, €CIIU:

[JpaboTa BBINOJHEHA IPABUIILHO HE MEHEE, YEM HAIMOJIOBUHY,

(Juy TOTTyIIeHa CYIISCTBCHHAS OIMIMOKA B XOJIE DKCIIEPUMEHTA, B 00BICHEHUH, B 0DOpMIICHUN PabOTHI,
B COOJIOJICHUH TPaBUI TEXHUKH 0€30MacHOCTH MpH paboTe C BelIlecTBAMHU M 000pYyI0BaHHEM, KOTOPAs
WCIIPABIISICTCS 110 TPEOOBAHUIO YUUTEIIS.

OTMeTKa «2)» CTaBUTCS, €CIIH:

[Jnomyiiensl ABe (1 00Jiee) CyIIeCTBEHHBIE OITMOKU B X0/I€ SKCIIEPUMEHTA, B O0BSICHEHUH, B
odopmiieHnu padoThl, B COOIOICHUU MPABUI TEXHUKU O€30MaCHOCTH, KOTOPBIE YUalIHIiCs He

MOXKET UCTIPABUTH JaXKE MO TPEOOBAHUIO YUUTEIIS;

[JpaboTa He BBIMIOJIHEHA, Y YJalllerocs OTCYTCTBYET SKCIIEPUMEHTALHBIC YMEHHUS.

OuneHka yMeHHil peliaTh pacueTHbIE 3a1a49H

0 Otmerka «5» cTaBUTCS, €CIIM B JIOTHYECKOM PACCYXKJICHUU M PEIICHUH HET OMIMOOK, 3a/1a4a pe-
IIIeHa paIoHaIbHBIM CIIOCOOOM;

0 Otmerka «4» CTaBUTCS, €CITU B JIOTHYECKOM PACCY)KICHUH M PEIICHUH HET CYIIECTBCHHBIX OIIH-
00K, HO 3aJja4ya pellleHa HEepalMOHATBHBIM CIOCOOOM, WM JOMYIIEHO He Ooliee ABYX HeECyIlle-
CTBCHHBIX OIIHOOK.

0 Ormerka «3» CTaBUTCS, €CJIA B JIOTHYECKOM PACCYKIECHHH HET CYIIECTBEHHBIX OIMIHUOOK, HO JI0-
MyIIeHa CYIIECTBEHHAs OITMOKa B MAaTEMAaTUUECKUX pacyeTax.

0 Otmerka «2» CTaBUTCS, €CIIM UMEIOTCS CYIIECTBECHHBIC OMTHMOKH B JIOTHYECKOM PACCYXKICHHH U B
pelieHnu; OTCYTCTBYET OTBET Ha 3aJaHUE.

OuneHka NUChbMEHHBIX KOHTPOJbHBIX padoT
0 Otmerka «5» CTaBUTCS, €CIIH: OTBET MOJHBIN U MPABUIBHBIN, BO3MOXHA HECYIIECTBEHHAs OIIUO-
Ka.
0 Otmerka «4» CTaBUTCS, €CIIM: OTBET HETOJHBIM WU JOMYIICHO He 00Jiee IBYX HECYMIECTBEHHBIX
OIHOOK.
0 Ormerka «3» cTaBUTCS, eclii: paboTa BBIMOJIHEHA HE MEHEE YeM HAIOJIOBHHY, JOMYIICHA OJIHA
CYIIECTBEHHAsI ONIMOKA U TIPH 3TOM JIBE-TPU HECYIICCTBCHHBIE.
0 Otmerka «2» cTaBUTCS, eCciiu: paboTa BBIOJHEHA MEHBIIE, YeM HAIOJIOBUHY WM COJCPKHUT He-
CKOJIBKO CYIIIECTBEHHBIX OMHUOOK, OO0 paboTa He BBITIOJHEHA.
[Ipu orieHKe BHIMOIHEHHS MMCbMEHHOM KOHTPOJIBHON PabOThl HEOOXOAMMO YUYUTHIBAThH TPeOO-
BaHMs ennHOTO opdorpaduueckoro pexuma. OTMETKa 32 UTOTOBYIO KOHTPOJBHYIO Pab0Ty KOPPEKTHUPYET
MPEIIECTBYIONIUE MPU BHICTABIIEHUU OTMETKHU 33 YETBEPTh, MOJIYTOIUE, TOI.

Ouenka TecToBbIX padoT



TecTbl, cocTOSIINE U3 TATH BOIPOCOB MOKHO HUCIIOIB30BAThH MOCIIE U3YUECHHS KaXK0T0 MaTepu-
ana (ypoka). Tect u3 10—15 BOIIpoCcoOB UCTIOIB3YETCS TSI IEPUOAMIECKOTO KOHTPOJIA. TecT u3
20—30 BonpocoB HEOOXOUMO UCIIONB30BaTh JUISI HTOTOBOTO KOHTPOJIS.
[Ipu oreHUBaHUM UCTIONB3YETCS CIEAYIOIIas IKaja:
JIns Tecta U3 nATH BOIIPOCOB
[JHeT omnOOK — OIEHKA «5»;
[JoaHa ommOKa — OLiEHKa «4»;
[ 1Be OmIMOKU — OLIEHKA «3»;
[ITpu OLIMOKHN — OLIEHKA «2».
Jns Tecra u3 30 BOonpocoB:
[125—30 mpaBUIBHBIX OTBETOB — OLIEHKA «5»;
[119—24 npaBWIBHBIX OTBETOB — OLICHKA «4;
[112—18 npaBUIBHBIX OTBETOB — OIIEHKA «3»;
[JmeHblIe 12 NpaBUIIBHBIX OTBETOB — OLICHKA «2».
Ouenka pegepara
Pedepar onenuBaeTCs Mo ClieyrOmUM KPUTEPUSIM:
[JcoOmroaenne TpeOboBaHUid K €ro 0pOopMIICHHIO;
[JHEOOXOMUMOCTh M JOCTATOYHOCTh JUISI PACKPBITUS TEMbI PUBEICHHOW B TeKCTe pedepara mHPoOpMa-
1NH;
[JymeHHre 00yJaronierocsi CBOOOIHO M3JIaraTh OCHOBHBIC HJICH, OTPAKCHHBIC B pedepare;
[JcrmocoOHOCTh 00YYaroIIerocs MOHATh CYTh 33JaBAEMBIX WICHAMH aTTeCTAlMOHHON KOMHCCHH BOIIPOCOB
1 chOPMYIIMPOBATH TOUYHBIC OTBETHI HA HHUX.
IlepeyeHb yueOHO-METOANYECKUX CPEACTB 00yUeHH s

YuyeOHukH:
1. O.C. I'abpuensH. Xumusi: YueOHUK a5 8 kinacca o6meobpazoBat. yupexaenuit. — M.: OO0 «/lpo-
dbay, 2015, 2019. —288 c.
2. O.C. I'abpuensn. Xumus: YueObHuk ans 9 kmacca o6meobpazoBart. yupexaenuid. — M.: OO0 «Jlpo-
da», 2015, 2019. —286 c.

Y4yeOHo-MeToANYecCKNd KOMILJIEKT:
1. Xwumwus. 9 knace: KonTponbsHbIe 1 TpoBepouHbie padoTsl K yueonuky O.C. 'abpuensna «Xu-
mus.9»/ O.C. I'abpuensn, [1.H. bepéskun, A.A. Ymakosa u ap. — M.: Ipoda, 2014.
2. Xwumus. 8 xiacc: KontponsHbie 1 mpoBepodHbie padoTsl k yueonuky O.C. ['abpuensiaa «Xu-
mus.8»/ O.C. I'abpuensn, [1.H. bepéskun, A.A. Ymakosa u ap. — M.: [lpoda, 2014.
3. Taopuemnsa O.C., Bockoboitnukosa H.I1. Xumus B Tecrax, 3aadax, ynpaxHeHHsIX. 8 — 9 k1. —
M.: [Ipoda, 2008.
4. Tlpucsaruna U.T'., Komuccaposa JI.B., KouTponabHble u mpoBepoyHble pabOTHI IO XUMUU: 9 Kiacc.:
K yuebnuky O.C.I'abpuensna «Xumus. 9 kiacey. — M.:M3natensctBo «OK3ameny, 2006.
5. Ilpucsaruna N.I'., Komuccapona JI.B., KonTponbHbie 1 poBepoYHbIE pabOTHI IO XUMHHU: 8 KJIacc.:
K yuebnuky O.C.I'abpuensna «Xumus. 8 knaccy. — M.:M3natensctBo «OK3ameny, 2006.
6. Hekpacosa JI.U., Xumus. 9 kmacc. Kaprouku 3aganwmii.- Caparos: Jlumeii, 2008.
7. Topxosenko M.IO., Xumus. 9 xnacc. I[loypounsie pa3pabotku k yueonuky O.C.I'abpuensna(M.:
Hpoda). — M.: «<cBAKO», 2006.
8. TopkoBenko M.IO., Xumus. 8 xnacc. [loypounsie paspadbotku k yueOuuky O.C.I'abpuensaa(M.:
Hpoda). — M.: «<BAKO», 2006.
9. TopOynmoBa C.B., TecThl M0 OCHOBHBIM pa3JielaM IIKOJIBHOTO Kypca XUMHHU: 8-9 Kimaccel. — M.:
«BAKO», 2006.
10. denucosa B.I'., Xumus.8 knacc: moypodnsle miansl mo yaeonuky O.C.I'abpuensna.- Bonrorpan:
VYyurens, 2009
Mudposbie oOpazoBaTe/ibHbIE pecypchl
MynbTUMeANHHBIE TPE3EHTAIMK IO BCEM T€MaM MPOrpaMMBbl JIJIsl COIPOBOXKIEHUS YPOKOB.
Moysu 3IeKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB «Xumus» (http://fcior.edu.ru)
3. Marepuainsl eIMHOU KOJUICKIIUH U(pPOBBIX 00pazoBaTeIbHbIX pecypcoB
(http://school/collection.edu.ru)
MarepunanbHO-TeXHHYECKOe OCHaIleHHe 00pa30BaTeJLHOIO0 Ipolecca
1. MynbTUMEIUITHBIA KOMIBIOTED;

N
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MYJIbTUMEIUUHBINA IIPOEKTOD;

MPOEKIIMOHHBIN IKPaH;

tabmuna «[leprogudeckast cucrtema xuMudeckux nemenToB .M. Menneneeay;

Tabiuia «PacTBOpUMOCTD COJIeH, OCHOBAaHUM U KHCIIOT B BOJIEY;

tabnuna «Ps cTaHIaPTHRIX AJICKTPOAHBIX MOTCHIIMAIOB METAJIIOBY;

tabuna «lIpaBuia TeXHUKH 0€301TaCHOCTH Y,

KOMIUIEKT Tabmun «Havana xumun», «CTpoeHHE BemecTBa. XUMHUecKas CBsA3by, «Metammsr», «He-
METaJUIbDY «XUMHUYECKOE TPOU3BOICTBO. MeTamutyprus»,

naboparopHoe 000py0BaHKE, BEUIECTBA M MaTepUalbl COTJIACHO MEPEUHIO JIA0OPATOPHBIX, MPaKTHYe-
CKHX pabOT U JEMOHCTPAIIMOHHBIX OTBITOB.



