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TlosicHUTEIBLHASA 3aIMCKA

Pabowas mporpamMma o0 XHMMHH COCTaBJ€Ha Ha OCHOBe IIpuMepHO# mporpamMmbl
cpemHero (IMoJIHOTo) 001Iero oOpa3oBaHus MO XMMUU (0a30BBIM YPOBEHB).

[Tporpamma paccuutana Ha 34 vacoB B XI kmacce, u3 pacuera - 1 y4eOHBIH Yac B
HEJENI0, U3 HUX JJs NPOBEICHHS KOHTPOJBHBIX - 2 dYaca, MpakTU4YecKux paboT - 3 uyaca,
71a00paTOPHBIX OIBITOB - 6.

B paGoueii nporpaMMe HalluIM OTpa)keHUE LIETU U 33/1a4ll U3YYECHUS XUMUU HA CTYIECHH
IIOJIHOT'O 001IET0 00pa30BaHMs, N3JI0KEHHBIE B ITOSICHUTENbHOM 3anucke [IpumepHoi mporpaMmmsl
M0 XUMUH.

[Tpuniunel  oTOOpa OCHOBHOTO ¥ JIONIOJHHUTEIBHOTO COJEPYKAHHMS CBSI3aHBI C
IIPEEMCTBEHHOCTHIO 11eJIei 00pa30BaHus Ha Pa3IMYHbIX CTYIEHSIX U YPOBHSIX O0y4eHUSs, TOTUKOI
BHYTPUIIPEIMETHBIX CBSI3€H, a TaK K€ BO3PACTHBIMH OCOOCHHOCTSIMH YYaIIHXCS.

W3ydyenne xumMuu B CTapliel IIKojie HA 0a30BOM ypPOBHE HAIPaBJIEHO Ha JIOCTIKEHUE
CIEAYIOLIUX LEIICH:

e OCBOCHHE 3HAHMI O XMMHUYECKON COCTABJIIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHUPA,
BXHEHIIINX XUMUYECKUX MOHITHIA, 3aKOHAX U TEOPUSIX;

e oOBJIaJlecHHe YMEHUSIMH TIPUMEHATh T[OJYYCHHbIE 3HAHUS I  OOBSICHEHUS
pa3HOOOpa3HBIX XWMHUYECKUX SBJICHUI M CBOWCTB BEIIECTB, OLIEHKHA POJIH XUMHH B
Pa3BUTHUH COBPEMEHHBIX TEXHOJIOTUN U MOTYYEHUH HOBBIX MAaTEPUAIIOB;

® pa3BHTHe M03HABATEIbHBIX UHTEPECOB U MHTEIIEKTYalIbHBIX CIIOCOOHOCTEH B Ipoliecce
CaMOCTOSITENIFHOTO TMPUOOPETEHHSI XUMUYECKUX 3HAHUHA C MCIIOJIb30BAaHHEM Pa3IMYHBIX
HMCTOYHUKOB MH(POPMAIIH, B TOM YHCJIE KOMITBIOTEPHBIX;

e BOCIHTAHHe YOEXKICHHOCTH B TO3UTUBHOM pOJIU XUMHUH B KM3HH COBPEMEHHOTO
oOmiecTBa, HEOOXOIUMOCTH XUMUYECKH TPAMOTHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U K
OKpYKarollleH cpee;

® [pUMeHeHHe TNOJYYeHHbIX 3HAHUHA W YMeHMH 171 Oe30IMacHOrO WCIIOJIB30BAHUS
BEIIECTB U MAaTEepHAIOB B OBITY, CEIbCKOM XO34KCTBE M Ha MPOU3BOJCTBE, PEIICHUS
NPaKTUYECKUX 3a]1a4 B MOBCEIHEBHOW JKM3HH, MPEAYNPEKACHUS SBICHUH, HAHOCSIIUX
BpEJl 3I0POBBIO YEJIOBEKA U OKPYKAIOILEH CpeJe.

JlanHasi mporpamMma mpeaycMarpuBaeT (OPMHPOBAHUE Y YUYAIIUXCS OOIIey4eOHBIX
YMEHUH U HaBBIKOB, YHUBEPCAIbHBIX CIOCOOOB /IEATEIbHOCTH U KIFOUEBBIX KOMIIETEHIINNA. B a3TOM
HaIpaBJICHUHU MIPHOPUTETAMH ISl YIEOHOTO MpEeIMeTa «XUMHS» B CTapIIel IIKoie Ha 6a30BOM
YPOBHE SIBIISIOTCS: YMEHHE CaMOCTOSTENIbHO M MOTHBHUPOBAHHO OPraHU30BBIBATH CBOIO
MO3HABATEJIbHYIO ACSITEIBbHOCTh (OT MOCTAHOBKH ILIETH J0 IOJYyYEHHUS M OLEHKH pe3ylibTaTa);
OlpesielieHne CYHITHOCTHBIX XapaKTepUCTUK H3y4yaeMoro OOBEKTa; YMEHHE pa3BEpPHYTO
00OCHOBBIBaTh CYKICHHUS, NIaBaTh ONPEACICHUs, NMPUBOIUTH IOKA3aTEbCTBA; OICHWBAaHUE W
KOPPEKTHPOBKA CBOEro IMOBEJICHHsS] B OKpYKAIOLIEH cpelie; BBIMOJIHEHUE B MPAKTUYECKOH
NEeSITETPHOCTH W B TIOBCEAHEBHOW JKM3HM HKOJIIOTUYECKHX TpPEOOBAHMIA, HCIIOIE30BaHHE
MYJIbTUMEAUMHBIX PECYpcOB M KOMIBIOTEPHBIX TEXHOJOTHH [iisi 00paboTkM, mepenayu,
cucTemMartuzaluu  HMHpopmanuM, co3dgaHMe 0a3 JaHHBIX, [PE3EHTAllMM  pe3yJbTaToB
MO3HABATEIBHOM U MPAKTUYECKOH JesITeTbHOCTH.

B ocHOBYy mporpamMMmbl TOJOXEH NPUHIMII pa3BUBaroIiero ooOydeHus. IIporpamma
ONHMpaeTcss Ha MaTepuas, M3y4YeHHBIH B 8-9 KiaccaxX, MOITOMY HEKOTOpBIE TEMBI Kypca
paccMaTpUBaIOTCs TOBTOPHO, HO YK€ Ha 0oJiee BBICOKOM TEOPETUYECKOM ypoBHE. Takoii moaxon
MO3BOJISIET YIIyOJIsTh U Pa3BUBATh MOHATHE O BELIECTBE M XMMHMUYECKOM MPOIIECCE, 3aKPEeIUIATh
IpOiIeHHBIN MaTeprall B aKTUBHOM MaMATH yJallluxcs, a TAaK)Ke COXPaHITh PEeMCTBEHHOCTh B
nporuecce 00y4eHusl.



Benymas poib B pacKpbITMM coAepXaHHUA Kypca XuMuM 11 Kkimacca HpUHAIIEKUAT
JIEKTPOHHOU TEOPUH, IEPUOIMUECKOMY 3aKOHY M CHCTEME XUMHYECKHX JIEMEHTOB KaKk Hanboee
O0IIMM Hay4YHBIM OCHOBaM XHUMHHU.

B nmanHOM Kypce cucTeMaTH3UpPYyIOTCs, 0000IIAIOTCS U yriyOJISIOTCS 3HAHHUS O paHee
U3YYEHHBIX TEOPHSIX M 3aKOHAX XUMUYECKOH HayKH, XMMUYECKHUX MPOLIECCaX M MPOU3BOICTBAX.

[Tporpamma obecriedrBaeT CO3HATEIHFHOE YCBOCHUE YUAIIMMHUCS BKHEHIITNX XUMHUUECKIX
3aKOHOB, TEOpUH U TOHATHH; (OPMHUpPYET MPEACTaBICHHE O pOJIM XHMUU B Pa3BUTHH
Pa3HOOOpa3HBIX OTpACied MPOU3BOJCTBA; 3HAKOMUT C BEIIECTBAMH, OKPYKAIOIIUMH YeJIOBEKa.
[Ipn >TOM OCHOBHOE BHHUMAHHE YIENSAETCSA CYIIHOCTH XMMHUYECKHUX PEaKIMid W METOAaM HuX
OCYIIECTBJICHHS, a TAKXKE CII0cO0aM 3aIlUThl OKPYIKAIOIIEH CPe/Ibl.

[lporpamma cocTaBieHa C YYe€TOM BEOyHOIeH pOJIM XUMHYECKOTO OSKCIEPHMEHTA.
[IpenycmaTpuBaroTCst BCE BUABI HIKOJBHOTO XUMHYECKOTO JKCIIEPUMEHTa — JIEMOHCTpAIHH,
7a00paTOpHBIE ONBITH U MPaKTHUeCKHe paboTel. Pabouas mporpaMma Mo XMMHHU peann3yercs
yepe3 (hOpMUpPOBAHHE Y YUAIIMXCS 00IIeyueOHBIX YMEHHUI 1 HABBIKOB, YHUBEPCAIBHBIX CITIOCOO0B
JEATEIIFHOCTH M KIIFOUEBBIX KOMIIETEHIMI 3a CUET MCIIOJIb30BAHUS TEXHOJIOTHI KOJUIEKTUBHOTO
00y4YeHHsI, OTOPHBIX KOHCIIEKTOB, IHIAKTUYECKUX MAaTEPUATOB, M IMPHUMEHEHHS TEXHOJOTUH
rpaduyecKkoro npeacTaBiIeHus HHGOPMAIUU IPH CTPYKTYPHUPOBAHUH 3HAHUH.

B menmoM kypc mo3BOIISIET pa3BUTh MPEICTABICHHUS yJaIlUXCs O MO3HABAEMOCTH MUDA,
€IMHCTBE JKMBOM M HEXHBOW INPHPOABI, CHOPMHPOBATH 3HAHUS O BAKHEHIINX AaCIEKTax
COBPEMEHHOW €CTECTBEHHOHAYYHOH KapTUHBI MUPA, YMEHHS, BOCTPEOOBAaHHBIE B IMTOBCETHEBHOM
KHU3HA W TIO3BOJISIIONIME OPHEHTHPOBAThCS B OKPYXKAIOIIEM MHpPE, BOCIHUTATh YENIOBEKA,
OCO3HAIOILETr0 ce0sl YaCThIO IPUPOJIBI.

Peanuzanus naHHOHM mporpamMMbl B Tpolecce OOy4eHHs MO3BOJIUT y4allUMCsl YCBOUTD
KJIFOYEBbIE XMMHYECKHE KOMIETEHIIMH U MOHATH POJIb XUMUHU CPEIU APYTUX HAYK O MPHPOAE,
3HAUEHHE €€ /IS YeTIOBEYECTBaA.

TpeOoBaHusA K YPOBHIO NIOATOTOBKH

Ilpeomemno-ungopmayuonnas cocmaenaowan 00pa306aAHHOCMU:
3Hamb
- GajcHelwue XUMU4ecKue NOHAMUA: BEIIECTBO, XMMUYECKUN DIIEMEHT, aTOM, MOJEKYJIa,
OTHOCHUTEIIBHBIE aTOMHAss U MOJIEKYJISIpHas MAacChl, MOH, a/UIOTPOIHs, U30TOIBI, XMMHUYECKas
CBSA3b, DJIEKTPOOTPULIATEIBHOCTh, BAJEHTHOCTb, CTEIEHb OKHCIICHMS, MOJIb, MOJIIPHAs Macca,
MOJISIpHBIH  00BEM, BelIecTBa MOJEKYISIPHOTO M HEMOJEKYISPHOTO CTPOEHMS, PACTBOPHI,
DIIEKTPOJIAT U HEDIEKTPOIIUT, JNEKTPOIUTUYECKAS TUCCOLMALNS, OKUCIIUTEND U BOCCTAHOBUTEIID,
OKHCIICHHE U BOCCTAHOBJICHME, TEIJIOBOH >(PQEKT peakiuu, CKOPOCTb XMMHUYECKOW pEaKluu,
KaTajn3, XMMHUYECKOe paBHOBECHE, YIVIEPOJIHBIN CKeleT, (yHKIMOHANbHAs TpyIIa, U30Mepus,
TOMOJIOTHS;
- OCHOGHblE 3aKOHbBL XUMUU: COXPAHEHHSI MACCBI BEILIECTB, IIOCTOSTHCTBA COCTABA, IEPUOINIECKUI
3aKOH;
- OCHO6HblEe MeopUU XUMUU: XUMUIECKON CBSI3HU, DIEKTPOIUTUYECKON AUCCOLUAINH, CTPOCHUS
OpraHUYEeCKUX COCAVHECHUM;
- 6adxcHellwue 6eulecmeéa U Mamepuanbl: OCHOBHBIE METaJUIbl U CIUIABBI; CEpHAas, COJsAHasd,
a30THasi U YKCYCHasl KHUCJIOTHI; ILIEJIOYH, aMMHAK, MUHEpalbHble YAOOpEHUs, METaH, 3TUJIEH,
aleTuiIeH, OEH30I, ITAHOJ, >KHUPBI, MbUIA, TJHOKO3a, caxapo3a, KpaxMal, KieTdaTka, OeJKH,
VCKYCCTBEHHBIEC U CUHTETUYECKHUE BOJIOKHA, KaAy4yKH, I1JIACTMACCHI;
eamensHocmuo- KOMMYHUKAMUGHAA COCMAGIAIOWAA 00PA306AHHOCINU:
ymemo:
- Ha3vleamp V3yYEHHBIE BEUIECTBA IO "TPUBUAIBHON" MM MEXIYHAPOIHON HOMEHKIIATYPE;
- onpedenamp: BAICHTHOCTb U CTENIEHb OKUCIICHHUS XUMUYECKUX 3JIEMEHTOB, TUII XHUMHUYECKOU
CBS3UM B COCOUHEHHUSX, 3apsil MOHA, XapakTep CpeAbl B BOJHBIX pPAaCTBOpaX HEOPraHHYECKHUX



COCIMHEHUH, OKUCIUTENb U BOCCTAHOBUTEb, PUHA/JIEKHOCTh BEIIECTB K Pa3IUYHbIM Kjlaccam
OPraHUYEeCKUX COCTUHEHUH;

- XapaKkmepu306ams: SIEMEHTHI MAJIbIX MIEPUOOB 10 X MOJIOKEHUIO B IEPHUOIUYECKON CUCTEME
J.W. MenzeneeBa; oOuiye XMMHUYECKHE CBOWCTBAa METAJJIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX U OPraHWYECKUX COCIMHEHUM; CTPOCHUE M XHUMHUYECKHE CBOMCTBA U3YUCHHBIX
OpPTaHUYECKUX COCAMHEHUN;

- 00bACHAMb: 3aBUCUMOCThH CBOMCTB BEIIECTB OT UX COCTABA U CTPOCHUS; MPUPOTY XUMUUYECKOM
CBs3M (MOHHOM, KOBAJICHTHOM, METaJNTNYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMUYECKOM peakluu u
MOJIO’KEHUS XMMUUYECKOTO PaBHOBECHS OT PA3IMYHBIX (PaKTOPOB:

- 6bINONHAMb XUMHUUYECKUI SKCIEPUMEHT IO PACIIO3HABAHUIO BAXHEHUIIUX HEOPraHUYECKHX M
OpraHUYECKUX BEIIECTB;

- Hpo60oOUmMb CAMOCTOSTCIBHBI TOWCK XUMHUYECKOW WH(POPMAIMU C UCIOJIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (Hay4YHO-TIOMYJISPHBIX U3AaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WNurepHera); HCHONB30BaTh KOMIBIOTEPHBIE TEXHOJIOTHMHM JUJIi OOpabOTKM W Tepenaydu
XUMHUYECKON MHPOPMAIIUH U €€ IPECTABICHUS B Pa3IMUHbIX (hopMax;

Ilennocmno-opuenmayuoOHHaAA COCMABNAIOUAA 0OPA306AHHOCIIU:
UCNO/1b308AMb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYUECKOU OesamenbHOCmu u
NOGCEOHEGHOIL JHCUZHU 015
- 00BSCHEHUS XUMHUYECKUX SIBJICHUH, TIPOUCXOISIIUX B IPUPOJIC, OBITY U Ha MPOU3BOJICTBE;
- OMpeJIeTIeHHUs] BO3MOXKHOCTHU MPOTEKAHUA XMMHUYECKHUX MPEBPAICHUI B PA3TUYHBIX YCIOBUSIX U
OIICHKH MX MOCJICACTBUH;
- OKOJIOTMYECKH IPaMOTHOIO MOBEICHUS B OKpYXKAaIOIIeH cpene;
- OIICHKH BIIMSHUS XUMHUYECKOTO 3arpsi3HEHUS OKPYKAIOMICH Cpellbl Ha OPTaHMU3M YeJIOBEKa W
JIpYTHe KUBbIE OPTaHU3MBI;
- Oe3omacHOro oOpameHusi ¢ TOPIOYMMH M TOKCHYHBIMH BEUIECTBaMH, J1aOOpaTOPHBIM
o0opynoBaHuEM;
- IPUTOTOBJICHUS PACTBOPOB 33JaHHOW KOHIICHTPAIUH B OBITY M Ha TTPOU3BO/ICTRBE;
- KPUTHUYECKOW OLIEHKH JOCTOBEPHOCTH XMMHUYECKON MH(OpMAaIMH, TMOCTYMAOMEH U3 pa3HbIX
HCTOYHHUKOB.

Y4e0HO - TeMATHYECKUH MJIAH

Ne Tema KonngectBo yacos
n/n
1 Baskneiilmne XuMu4ecKHe MOHATHA U 3aKOHBI 2
2 Hepuoanuecknii 3axon u [ICXI /.. MenaeieeBa Ha 3
OCHOBE YY€HHUSsI 0 CTPOEHHH aTOMAa
3 CrtpoeHue BemecTBa 4
4 XUMHYECKHE PeaKIMHU 7
5 MeTajibl 7
6 HemeTtaunasl 4
7 I'eneTuyeckasi CBSI3b HEOPraHUYECKHUX U OPTAHNYECKHUX 7
BeecTs. IlpakTukym
Bcero 34

Conep:xkanue padoueil mporpaMMsl

Tema 1. Baxkneilinme XuMuyecKkne MOHATHS U 3aKOHBI (2 Yaca)



Atom. Xumuueckuil aneMeHT. M3otonsl. IIpocTeie U Cll0KHbBIE BEIIECTBA.

3aKOH COXpaHEHHSI MacChl BEIECTB, 3aKOH COXPAHEHUs W MPEBpAIlCHUs SHEPTUH MpU
XMMUYECKHX pEeaKIMsAX, 3aKOH TIOCTOSHCTBA coOcTaBa. BelectBa MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS.

Tema 2. Ilepuoguvecknii 3axkon u [ICXD .M. MeHneseeBa HAa OCHOBe Y4YeHHUS] O
cTpoeHun aToma (3 yaca)

AToMHBIE OpOuTaNu, S-, p-, d-, f-anekrporsl. OCOOEHHOCTH pa3MeIIeHHS IEKTPOHOB 10
OpOUTANIIM B aTOMaxX MaJbIX U OOJBIIUX MIEPHOJOB. DHEPreTUYECKHe YPOBHU, MOAYPOBHU. CBs3b
NEPUOANYECKOr0 3aKOHa W IEPUOJIUYECKOM CHCTEMbl XUMHUYECKHX D3JIEMEHTOB C Teopuen
cTpoeHUs aToMoB. KOpOTKWIA ¥ JIMHHBIA BapuUaHThl TAONHMIBI XUMHYECKHX DJCMECHTOB.
[TonokxeHne B MEPUOJUYECKONW CHUCTEME XMMHUYECKHUX DSJIEMEHTOB BOJOPOJIa, JIAHTAHOWJIOB,
AKTUHOUJIOB U UCKYCCTBEHHO MOJIYYCHHBIX 3JIEMEHTOB.

BanenTHocTs ¥ BajJeHTHbIE BO3MOXKHOCTH aroMoB. I[lepuoanueckoe wu3MEHEHHE
BAJICHTHOCTH ¥ pa3MEpOB aTOMOB.

Pacuernble 3amaun. Beluncienwe wmaccbl, oObeMa WIM KOJIMYECTBA BEIIECTBA IO
M3BECTHON Macce, 00beMy WIIH KOJMYECTBY BEIIECTBA OJTHOTO M3 BCTYMUBIIUX B PEAKIIUIO WJIH
MOJIYYUBIIUXCS B PE3yJIbTaTe PEaKLUU BEIIECTB.

Tema 3. CTpoenue BeiecTBa (4 4acoB)

XuMmudeckas cBsi3b. Buibl 1 MexaHu3Mbl 00pa30BaHusl XUMUYECKOU cBs3H. loHHas CBSI3b.
Karnonst u anmonbl. KoBaneHTHas HemomsipHas cBsi3b. KoBajeHTHass TMOJSIpHAsT CBSA3b.
DnekTpooTpunaTebHOCTh. CTeneHb OKHUCIeHHS. MeTtajuiyeckasi CBA3b. BolopoaHast CBS3b.
[IpocTpancTBEHHOE CTPOCHHE MOJIEKYJT HEOPTAHMYECKUX M OPTAaHUUYECKUX BEIIECTB.

Tunsl KpUCTAJUIMUECKUX PEIIETOK M CBOWCTBa BemiecTB. [IpuumHBl MHOTr00Opa3us
BEIIIECTB: U30MEPHUsI, TOMOJIOTHS, AJTIOTPOTIHS, U30TOIIHS.

Hucnepcubie cuctembl. VctunHble pacTBOpbl. CrnocoObl BBIPpaXKEHHS KOHIIEHTPALUU
pacTBOpPOB: MaccoBasi J0Jsl PACTBOPEHHOI'O BEILECTBA, MOJIsIpHast KoHIeHTpauus. KomnounnHele
pacTBOpPBIL. 3011, TEIH.

Hemonctpanuu. Mojaenu HOHHBIX, AaTOMHBIX, MOJIEKYJSPHBIX W METaUTMYECKUX
KpUCTATMYECKHX pemeTok. Dpdext Tunnans. Moaenn MoJIeKyl H30MEPOB, TOMOJIOTOB.

[pakTudeckas pabota. [IpuroroBieHue pacTBopa ¢ 3aIaHHON MOJIIPHOU KOHIICHTPAIUCH.

Pacuernple 3amauyn. Beruncienne macchl (KOJTMUYECTBA BeIECTBA, 00beMa) MPOAYKTa
pEaKLIHM, €CIH JJISI €ro MOJYYEHHUs IaH PACcTBOP C ONMPEACICHHON MACCOBOM J0JIEH MCXOIHOTO
BEILECTBA.

Tema 4. Xumnueckue peakuuu (7 4acoB)

Knaccudukanus XuMHUeCKUX peaklnii B HEOPraHMYECKOM 1 OpraHN4eCcKON XUMUU.

CKOpOCTh peakIifu, €€ 3aBUCUMOCTh OT Pa3TUYHBIX (PAKTOPOB. 3aKOH JIEHCTBYIOMIUX MacC.
Oueprus aktuBanuu. Karanu3z u  kartanuzatopbl. OOpaTUMOCTh peakluidl. XUMHUYECKOoe
paBHOBecue. CMelleHHne paBHOBECHs IMOJA JeHCTBUEM pa3nuuHbIX (akrtopoB. [lpunnun Jle
[atenbe. [Tpon3BoACTBO CEPHON KUCTOTHI KOHTAKTHBIM CIIOCOOOM.

Onektponutrueckas nuccoruanus. CuibHble U cinadble d7eKTposuThl. KuciotHo-
OCHOBHBIE B3aMMOJEHCTBUA B pacTBopax. Cpena BOJHBIX PacTBOPOB: KHUCHas, HEUTpalbHasd,
nienioyHasi. lonnoe npousBsenenue Bosl. Bogopoausiii mokasarens (PH) pactBopa.

[M'maponu3 opraHUYeCKUX U HEOPraHUYECKUX COCTMHEHUM.

JemoHcTpanuy. 3aBUCUMOCTh CKOPOCTH PEAKIMH OT KOHIIEHTPAIMH W TEeMIIepaTyphl.
Pa3znosxenue nepokcuaa BOAOPOAa B MPUCYTCTBUU KaTtanuzaTopa. OnpeneneHue cpeibl pacTBoOpa
C TIOMOIIIO YHUBEPCATLHOTO HHIUKATOPA.

JlaGoparopHble ombIThl. [IpoBeneHHE peakinii HMOHHOTO OOMEHa /il XapaKTepUCTUKU
CBOMCTB 3JIEKTPOJIUTOB.

[IpakTudeckas pabora. BnusiHEe pa3nuuHbIX (AaKTOPOB HA CKOPOCTh XUMHUYECKOU
peaxIuu.




Pacuernpie 3amaun. Beraucienne macchl (KOJTHYECTBA BEIIECTBA, 00BeMa) MPOAYKTA
peaxkiuu, €clid M3BEeCTHa Macca HCXOJHOTO BEIECTBa, COJEPKAIIEero OMpEAesIEHHYIO JOII0
[IpUMeceH.

Tema 5. MeTtaibl (7 4acoB)

[TonoxkeHne METalIOB B TNEPHOAMYECKONW CHCTEME XMMHUYECKHMX 3JIeMeHTOB. OOmue
CBOMCTBA METAJUIOB. JDJEKTPOXMMHYECKUN P HaNpsoKeHH MeTtaioB. OOmme crocoObl
MOJIyUYEHUSI METAJUIOB. DJIEKTPOJIU3 PacTBOPOB U paciulaBoB. IloHATHE O KOpPpO3UMM METAJIOB.
CriocoOblI 3aIIUTI OT KOPPO3HH.

O0630p MeTaIOB TIaBHBIX NOArpyNN (A-TPyII) NEPUOJUYECKON CUCTEMbl XUMHUYECKHUX
AJIEMEHTOB.

0O630p MeTawoB rnaBHbIX noAarpymnm (b-rpynmn) nepruoanyeckoil CUCTEMbl XUMHUYECKHUX
AJIEMEHTOB (M€]lb, IMHK, TUTAH, XPOM, KEJI€30, HUKEIIb, JIATHHA).

CrnaBbl METaJIOB.

Okcuabl ¥ THAPOKCUIBI METAJLIIOB.

Hemonctpanuu. O3HakomiieHHe ¢ oOpa3llaMd METalIoB W UX COETUHEHHI.
BzaumopeicTBUE MIETOYHBIX U LIEJIOYHO3EMEIBHBIX METAIUIOB ¢ BOJAOM. B3aumopencteue meau
C KHCIIOPOJIOM U cepoi. DnekTpoiu3 pactBopa xyopuaa Meau (11). OnbITel 10 KOppO3UK METAIIIOB
U 3alIUTe OT HEE.

JlaGoparopHble ONbITHL. B3ammoneicTBHE IUHKA U JKele3a C pacTBOpaMH KHUCIOT U
mieso4eid. 3HaKOMCTBO ¢ 00pa3IiaMy METaUIOB U UX pyAaMu (paboTa ¢ KOJUICKIIUAMH ).

Pacuernble 3a1aun. PacyeTsl Mo XUMUYECKUM YpaBHEHHSIM, CBSA3aHHBIE C MACCOBOH J10JIeH
BBIXO0/Ia TIPOJIYKTA PEAKIIUU OT TEOPETUUECKHA BO3SMOKHOTO.

Tema 6. Hemerannl (4 yacoB)

0O0630p cBoiCTB HeMeTaIOB. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA THITMYHBIX
HemeTayioB. OKCUABI HEMETANIOB U KHUCIOPOAOCOJEpKallie KHUCIOThl. BomopoaHbie
COEJIMHEHUSI HEMETAJLIOB.

Hemonctpanuu.  O6paszubl  HemeTaiioB.  OOpa3ipl  OKCHAOB  HEMETAJIOB U
KHCJIOPOIcOoepKaIInX KUCIoT. ['openne cepsl, pocdopa, xene3a, MarHust B KUCIOPOJIE.

JlaGopaTopHble OOBITHI. 3HAKOMCTBO € 0Opa3liaMd HEMETAJUIOB U WX NPUPOTHBIMU
coeMHEHUsIMH (paboTa ¢ KOJUIeKIMsIMH). Pacrio3HaBaHne XJI0pHII0B, CyTb(PaToB, KapOOHATOB.

Tema 7. I'eHeTn4yeckasi CBI3b HEOPraHUYECKUX U OPraHUYECKHX BelECTB.

IIpakTukym. (7 yacos)

Pemenne OKCIICPUMCHTAJIBHBIX 3ada4 I10 HeOpFaHquCKOﬁ XHUMHUU, pEeIICHUC
HKCIEPUMEHTANIBHBIX 3a/1a4 110 OPraHUYECKON XMMHUU; pellieHHe MPAKTHUYEeCKUX pacueTHBIX 3ajay;
HoJTy4eHHue, coOupaHue 1 paclo3HaBaHUE Tra30B.

IIpu odopmienun paboueid mnporpamMmbl ObUIM  KCIIOJIB30BAHBI  CJENYIOIIME YCJIOBHBIE
0003HauEHUS:

KonTponbnas padorta- KP

CamoxkonTposs- CK

®poHTaANBHBIN KOHTPOJIE- DK

I'pynnoBoii koHTpOIB- ['K

VYpok uzydeHust HoBbIX 3HaHUN - YIH3
KomOunupoBansslif ypok — KY

VYpok 3akperuieHus 3HaHui - Y33

[TpakTuyeckas padora — [1P

VYpox 0606menus u cucremaru3anuu 3HaHui — YOC3
Ypok koHTposs - YK

WNunuBunyansHslid KOHTpOsb- UK



ITPOBEPKA M OIIEHKA 3HAHUM 1 YMEHUH YYAIIIUXCS

Pesynbratel 00ydeHUss XMMHUU JOJDKHBI COOTBETCTBOBATH OOIIMM 3ajadaM IpeaMeTa
U TpeOOBAHUSIM K €T0 YCBOCHHIO.
PesynbpTarel 00ydeHUs OICHUBAIOTCS MO MATHOALILHOW cucTteMe. [Ipu OleHKe Yy4UTHIBAIOTCS
ClIeyIoIIre KayeCTBEHHbIE TOKA3aTEIN OTBETOB:
* r1yOuHA (COOTBETCTBUE M3YUYECHHBIM TEOPETUICCKUM O0OOIICHUSIM);
*  OCO3HAaHHOCTh (COOTBETCTBHE TpeOyeMbIM B NporpaMMe YMEHHUSM TNPUMEHSTh
MOJTYYCHHYIO HH(GOPMAITHIO);

* MOJHOTA (COOTBETCTBUE 00BEMY MPOrPaMMBbI U MH(DOPMALINY YICOHHKA).

[Ipy omeHKE YYMUTHIBAIOTCS UUCIO M XapakTep OIMMOOK (CYIIECTBEHHbIE WM
HECYLIECTBEHHBIE).

Cy1iecTBeHHbIE ONIIMOKU CBSI3aHBI C HEJAOCTATOYHOW TIIyOMHOW M OCO3HAHHOCTHIO OTBETA
(HampuMmep, YYEHUK HENpPaBWIBHO YKa3all OCHOBHBIC MPHU3HAKH TOHSITHHA, SBICHUH,
XapaKTepHBIE CBOICTBA BEIECTB, HEMPABWIBHO CHOPMYIMPOBAT 3aKOH, MPABWIO U T.NI. WIU
VUEHHK HE CMOT MPUMEHHUTH TEOPETUYECKHE 3HAHUA i OOBSCHEHUS | MpeICcKa3aHus
SBJICHUHM, YCTaHOBJICHUS
MPUYUHHO-CJICICTBEHHBIX CBS3CH, CPABHCHHSI U KJIACCH(UKAIIMU SBJICHHM U T. II.).

HecymecTBeHHble OMMOKH OMpPEENSIOTCS HEMOJIHOTOM OTBeTa (Hampumep, yIylieHHe
U3 BHJA KaKOTO-TMO0 HeXapakTepHOro ¢akTa NMpU OMKCAHHWH BEUlecTBa, mporecca). K HuUM
MOKHO OTHECTH OTOBOPKH, OIHCKH, JOMYIIEHHbIE IO HEBHUMATEIbHOCTU (HAIpUMep, Ha JIBa U
Oosiee ypaBHEHHs peaknuil B MOJHOM MOHHOM BHJE JONYIICHA OJHA OMMOKa B 00O3HAYCHUU
3apsijia HOHa).

Pesynbratel 0OydeHUs MPOBEPSIOTCS B MPOILECCE YCTHBIX M THCHbMEHHBIX OTBETOB
yyalxcs, a Takyke MPU BBHIOJTHEHUH UMHU XHMHUYECKOTO SKCIIEPUMEHTA.

OueHka TeopeTH4eCKHX 3HAHUH

Ommemka «5».

OTBET IMOJHBIA M NPABWIbHBIA HAa OCHOBAHMM HW3YYEHHBIX TEOPH; MaTepuan H3J0XKEH B
ONPENETICHHON  JIOTMYECKOW  IOCJIeIOBATEIbHOCTH,  JIMTEPAaTYpHBIM  SI3BIKOM;  OTBET
CaMOCTOSITEIbHBIMN.

Ommemka «4x».

OTBET TOJIHBIA W TPaBUJIbHBI HAa OCHOBAHMM HM3YYEHHBIX TEOPUM; MaTrepuald U3JI0KEH B
ONPEETICHHON JIOTHYECKOW ITOCIIEI0BATEIbHOCTH, MIPU 3TOM JOIYIIECHBI

JIBE-TPU HECYIIECTBEHHbBIE OLTMOKH, UCTIPABICHHBIE 110 TPEOOBAHUIO YUUTETIS.

Ommemka «3».

OTBET TOJHBIA, HO TPU 3TOM JIOMYIIEHA CYIIECTBEHHas OIMMOKA WJIM OTBET HEMOJIHBIH,
HECBSI3HBIMN.

Ommemka «2»:

MIpU OTBETE OOHAPYKEHO HEMOHUMAaHUE YYallIMMCSl OCHOBHOT'O COJIEpKaHUsl y4eOHOro MaTepurana
WIK JOMYIIEHBl CYIIECTBEHHbIE OIIMOKH, KOTOpBIE YYAILIUICS HE MOXKET HCIPABUTh IMPH
HABOJSIIITUX BOMPOCAX YUUTEIIS.

Ommemxa «1»:

OTCYTCTBHE OTBETA.

OueHka 3KCNePUMEHTAIbLHBIX YMEHUi

OreHka CTaBUTCS HA OCHOBAHUU HAOIIO/ICHUS 32 yJalllUMCS U TUCBMEHHOTO OTUeTa 3a padoTy.
Ommemra «5».

paboTa BBHITIOTHEHA MOJHOCTHIO U MPABUIBHO, CHIETAaHbI MPABUIbHBIC HAOMIOJEHUS U BBIBOJIBL,
OKCIIEPUMEHT TPOBEACH IO IUIAaHY C y4Ye€TOM TEXHUKH O€30MacCHOCTH M TpaBWJ PabOTHI C
BEIIECTBAMH M OOOPYIOBAaHHEM; TMPOSIBICHBI OpraHU3alMOHHO-TPYOBBIE yMEHUs




(ToaIep >KUBAIOTCSl YHCTOTa pPabOuero Mecra U MOPSIOK Ha CTOJE, SKOHOMHO HCIIOJIB3YIOTCS
PCaKTUBBI).

Ommemxa «4»:

paboTa BBINIOJIHEHA MPABUIBHO, CAENaHbl MPABHIIbHbIE HAOIIOACHUS U BBIBOABI, HO IPU ITOM
OKCIIEPUMEHT IPOBEJICH HE IMOJHOCTHIO WJIM JOMYIIEHBI HECYIIECTBEHHBIC OIIMOKU B paboTe
C BEIIeCTBaMU U 000PYI0BaHUEM.

Ommemxa «3»:

paboTa BBINOIHEHA IPAaBUJILHO HE MEHEe YeM HAIOJIOBUHY WJIH IOMyIIeHa CYIIECTBEHHAsI OLIHOKa
B XOJ€ OHKCIEPUMEHTa, B OOBSICHEHHU, B OGOpMIECHUH pabOThl, B COOJIIOJIGHUU MPABUII
TEXHHUKHU 0€30MacHOCTH TpH paboTe ¢ BemecTBaMu B 000pyAOBaHUEM, KOTOPAsk UCIIPABIISCTCS
no TpeOOBaHUIO YUUTEIIS.

Ommemxa «2»:

JOTyIIEHbI 1Be (M 0oJiee) CYIIECTBEHHBIC OIIMOKU B XOJI¢ DKCIIEPUMEHTA, B OOBSICHCHHUH, B
opopmiieHHH paboOThl, B COOJIOJCHWHM TIPABHJ TEXHUKH OE30MacHOCTH TMpH paboTe cC
BElIeCTBAMH U 000PYAOBaHUEM, KOTOPbIE YUAIUHCS HE MOKET UCTIPABUTH JIaxkKe MO TPeOOBaHUIO
YUUTEIS.

Ommemxka «1»:

paboTa He BBITIOJIHEHA, Y YUAIIEroCs OTCYTCTBYIOT SKCIICPUMEHTAILHBIC YMEHHUS.

Ouenka yMeHUH peliaTh IKCNePUMEHTAIbHbIE 3a1a4H

Ommemxa «5»:

TUTaH PEIICHUS COCTABJICH IPABIIIBHO; MPABMIIHHO OCYIIECTBIICH MOA00P XMMHYECKHX PEaKTHBOB
¥ 000pyIOBaHUS; JAHO TIOJHOE OOBSCHEHUE U CENIaHbl BHIBOJIBI.

Ommemxa «4»:

TUTaH PELIEHUs] COCTABJICH MIPABUIIbHO; MPABUIIHLHO OCYILECTBIICH MOA00p XUMMUYECKUX PEAaKTUBOB
1 000pyIOBaHUs, TIPU 3TOM JIOMYIIEHO HE 0o0Jiee IBYX HECYIIECTBEHHBIX OLIMOOK B OOBSICHEHUN
U BBIBOJIAX.

Ommemxa «3»:

IUIaH PEIICHUs COCTaBIIEH NPAaBUIBHO;, MPABWIBHO  OCYIIECTBICH MOAOOP XHUMHYECKUX
pPEaKTUBOB M 00OPYHAOBaHHS, HO JOMYIIEHA CYIICCTBEHHAs OINOKa B 00BSICHEHUH U BHIBOJIAX.
Ommemka «2»:

JOMyIIeHbl JABe (M 0Ooree) CyllecTBEHHblE OIIMOKM B IUIaHE pelIeHus, B moadope
XUMHYECKHX PEaKTHBOB U 000py/IOBaHUs, B OOBSICHEHUH U BBIBOJIAX.

Ommemxa «1»:

3a/1aua He pellieHa.

OueHka ymeHuii pemiaTb pacyeTHbIe 321241

Ommemka «5».

B JIOTUYECKOM PACCYKJICHUU U PEIICHUH HET OINOO0K, 3a1aua pelieHa palioHalIbHBIM CIIOCOOOM.
Ommemka «4x».:

B JIOTUYECKOM PACCYKIEHUM W PEIIEHUU HET CYHIECTBEHHBIX OIMMOOK, HO 3a/laya pelieHa
HEpaIMOHAIBHBIM CITOCOOOM WIIH JIOMYIIIEHO He 00JIee NBYX HECYIIECTBEHHBIX OMIMOOK.
Ommemka «3»:

B JIOTHYECKOM PACCYKJICHUU HET CYIICCTBEHHBIX OMIMOOK, HO JIOMYIIEHA CYNECTBEHHAs ONTHOKA
B MaTEeMAaTHUYECKUX pacyeTax.

Ommemka «2»:

UMEIOTCS CYIIECTBEHHBIE OITUOKHU B JIOTUYECKOM PACCYXKIACHUU U PEIICHUH.

Ommemxka «1»:

3a/1a4ya He pelleHa.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT



Ommemka «5».

OTBET TOJIHBIN M MIPABWIIbHBINA, BO3MOYKHA HECYIIIECTBEHHAS OINOKA.

Ommemka «4».

OTBET HEMOJIHBIN WM IOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIMHUOOK.
Ommemka «3».

paboTa BBITIOJIHEHA HE MEHEE YeM HAIMOJOBUHY, JOMYIIEHA OJJHA CYIIECTBEHHAs OIIMOKA U JBe-
TPH HECYIIECTBEHHBIC.

Ommemka «2»:

paboTa BBITIOJIHEHA MEHEE YeM HAITOJIOBUHY MJIU COJICPKUT HECKOJIBKO CYIIECTBEHHBIX
OIIMOOK.

Ommemxka «1»:

paboTa He BHINIOJIHEHA.

[Ipu oreHKE BBITIOJHEHUS MUCHMEHHOW KOHTPOJBHON pabOThl HEOOXOAMMO YYHTHIBATH
TpeboBaHus eAMHOTO OphorpaduuecKoro pexuma.

OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO Pab0Ty KOPPEKTUPYET MPEIIICCTBYIOMNE OTMETKH
3a 4eTBEPTh, MOIYTOINE, TO/I.

Y4yeOHO-MeTOAMYECKOE 00ecledyeHue Kypca
1. CpeacrBa UKT
1. Mo6uibHBIHM 1a00PaTOPHO-IEMOHCTPALIMOHHBIN KOMILIEKC /I yUeOHOU MPaKTHUYECKON

Y IIPOEKTHOM JEATEIBHOCTH 110 XUMUHU

2. Komruiekc BUACOKOH(PEPECHIICBSAZH
3. Kommerotep
4. TIpoekTop
5. DkpaH
2. Lludposbie o0pazoBaTeIbHbIE PECYPCHI
1. ®I'BHY «MHcTUTyT cTpateruu pa3sutus oOpa3zoBanus Poccuiickoi
AxkaneMun HayKk» (Bce BHJIbI TPAMOTHOCTH):
http://skiv.instrao.ru/support/demonstratsionnye-materialya/chitatelskaya-
gramotnost.php
2. Tlpumeps! OTKpHITHIX 3a1aHuii PISA 1o unrarenbckoil, MaTeMaTH4ecKoii,
€CTBEHHOHAyYHOU, (PMHAHCOBOM I'PAMOTHOCTH U 3aJIaHUH 10 COBMECTHOMY
petenuro 3aaad: http://center-imc.ru/wp-content/uploads/2020/02/10120.pdf
3. TIpumepsl OTKPBITHIX 3a/laHUH 110 €CTECTBEHHOHAYYHON IPaMOTHOCTH
[THU3A: https://rikc.by/ru/PISA/3-ex__pisa.pdf
4. ITpumepsl OTKPBITHIX 33aHUH 110 YnuTaTeabckoi rpaMmoTHoCcTH [TU3A:
https://rikc.by/ru/PISA/1-ex__pisa.pdf
5. Xumus u xu3nap-XXIBek  http://www.chem. msu. su/ rus
6. Xumust juist Becex http://school-sector.relarn.ru/nsm/
7. WebElements: onnaiiH-cipaBOYHHK XMMUYECKHX dnieMeHTOB http://webelements.

Narod.Ru
8. UlkonbpHast XuMus http://schoolchemistry.by
[IIkonbHAsS XUMUS http://schoolchemistry.by
[IkonpHAs XUMUS http://schoolchemistry.by
[IIkonbHAsS XUMUS http://schoolchemistry.by

3. YueOHO-MeTOaAMYECKAS JIUTEPATypa


https://rikc.by/ru/PISA/3-ex__pisa.pdf
https://rikc.by/ru/PISA/1-ex__pisa.pdf
http://school-sector.relarn.ru/nsm/
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3. I'apa H.H. Ypoxku B 11 kitacce: mocoOue s yaurtels 00meoopa3oBat. yupexacHui — M.
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4. Ps60oB M.A. CO0pHUK 33724, YIPOKHEHHUH U TeCTOB 1Mo XuMuu: 1 1kmacc k yueonuky I'.E.
Pymsutuca, ®@.I'. ®enpamana «Xumus: 11 kimace» - M.: U3natensctBo «9k3amen», 2013

5. Pagenikuit A.M. Xwumwms. Junaktuueckuid marepuan. 10-11 kiaccel, mocobwe s
yauTenen odmeoopazoBat. yupexaenuii — M.: [Ipocsemenue, 2011

6. BonoBuk B.b., Kpyreukas E.J[. Oprannueckas xumusi. YnpaxHeHus 1 3agadu. [locodue
11 ctapmekinaccHukoB. — CI16.: M3a-Bo A. Kapnakosa, 2004

7. Jleskun A.H., Kapnoa A.A. «lllkonbHas xumusi. Camoe HEOOXOUMOE»: ocodue s
IIKOJIbHUKOB U abutypueHToB. — CI16. ABanon, 2004

8. JleBkun A.H., KapuoBa A.A. «lllkonpHas xumus . Camoe HeoOxomumoe. Bompockl u
YIOPKHEHHS»: IIOCOOME JIJIsl IIIKOIBHUKOB 1 abutypuenToB. — CI16. ABanon, 2019

9. U.M.TuroBa «Maublii xuMuyeckuii TpeHaxep» - M., Benrana,2001

10. I'apa H. H. Xumus : ypoku B 11 kiacce : mocobue mis yuutens . — M. : [Ipocsenienue,
2015.

11.Tpoery6osa H.I1., CtpensuukoBa E.H. KoutponsHo-u3mMepuTenbHbie MaTepUaibl. XUMUS.
9 ximacc. — M.: BAKO, 2017.

12. Jleeskun A.H., KapuoBa A.A. Meroguyeckue peKOMEHJAMU K MPOBEIACHUIO
1ab0paToOpHbIX paboT O HEOpraHWYecKoi u oprannyeckor xumuu. — AIIO: 2004
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