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IosicHUuTeIbHAS 3aMIUCKA
1.HopmaTuBHO-TIpaBoOBas 0a3a
Paboyas mporpamma o XMMHUHU COCTaBIICHA HA OCHOBE :
1. ®enepanbroro 3akona «O06 obpazoBanun B Poccuiickoit @eneparum» Ne 273-D3 ot
29.12.2012
2. @enepallbHOTO TOCYJAPCTBEHHOIO 00Pa30BaTEIbHOIO CTaHAAPTa OCHOBHOT'O O0ILEr0o
oOpa3zoBanusi BTOpOro nokosieHus (YTBepkaEH nprkazom MUHHCTEPCTBA 00pa30BaHUs
u Hayku Poccuiickoit ®enepaunu ot «17» nexadbps 2010r. Ne1897)
3. IlpumepHoit mporpaMMbl OCHOBHOTO OOIIIero oOpa3oBaHusl 10 XUMHUHU.
4. O6pa3oBaTesIbHOM MPOrpaMMbl OCHOBHOTO 00111eT0 00pazoBanus MbOY
«Crapoxkazneeckass COLLD.
5. OcHoBbl 0011el xumun: yue0.471s 11 k1. o6meoOpa3oBaT.yupexieHui: 6a30BbIi
ypoBeHs/[".E. Pym3utuc,®.I'. ®enpaman- 11-e uzg., -M.: [Ipocsemenne,2021r.
Cornacno neiictyromemy bazucaomy yuebnomy miany MBOY «CrapokaneeBckas
COIll» pabouas mporpamma yist 11-ro kmacca mpeaycMaTpuBaeT 00ydeHne XUMHIO B
o0beMe 1 yac B Heaemro, 34 Jaca B TO/I.

N3ydyenne xumuu B crapuied IIKoje Ha 0a30BOM YypOBHE HAaIpaBJi€HO Ha
JOCTHKEHHE CIEAYIOIINX LeJIeH:

e OCBOCHHE 3HAHUI O XMMUYECKON COCTABJIAIOLIEH €CTECTBEHHOHAYYHON KapTHUHBI
MHpa, BAKHEUIINX XUMAYECKUX TTOHATUH, 3aKOHAX U TEOPHUSIX;

e OBJaJeHHe YMEHHMSIMM ITIPUMEHATH I[OJIyY€HHblEe 3HAHUS A7 OOBSCHEHHS
pa3zHoo0pa3HbIX XUMUYECKUX SIBJICHUI U CBOMCTB BELIECTB, OLIEHKH POJIM XUMUU
B Pa3BUTHUH COBPEMEHHBIX TEXHOJOTUH U MOIYYEHUH HOBBIX MaTCPUAJIOB;

e pa3BUTHe I03HABATEIbHBIX MHTEPECOB U HHTEIUIEKTYaJbHBIX CIHOCOOHOCTEH B
IpoIecce  CaMOCTOSITEIBHOIO — NPHOOpPETeHHs  XMMMYECKMX  3HaHMH  C
UCIOJb30BAHUEM  pa3IM4YHBIX HCTOYHMKOB HMH(OpPMAaLUH, B TOM YHUCIE
KOMITBIOTEPHBIX;

e BOCIMTAHUE YOEXKIEHHOCTH B IMO3UTHBHOM POJIM XUMHH B KU3HU COBPEMEHHOTO
oOmiecTBa, HEOOXOJMMOCTH XUMHUYECKHM I'PAMOTHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U K OKPYXKAIOILIEH Cpele;

® [pUMEHEeHMe NMOJYYeHHBIX 3HAHUNH M YMEHMIl [ 6e3011acHOr0 UCIOJIb30BaHUS
BEIIECTB M MaTepuajoB B ObITY, CEIbCKOM XO34HCTBE M Ha IPOM3BOJCTBE,
pelleHHs MPaKTUYECKMX 3aJad B IIOBCEIHEBHOM JKU3HM, NPELYNPEKICHUS
SIBJICHUH, HAHOCAIIMX BPEl 3I0POBBIO YEIIOBEKA U OKPYXKAIOUIEH cpene.

JlanHas ~ mporpaMmMa  mpeaycMarpuBaeT  (GOPMHUpPOBAHME Yy  YdaIIMXCS
o0mieyyeOHbIX yMEHUI U HaBBIKOB, YHHUBEPCAIbHBIX CIIOCOOOB JEATENBHOCTH U
KJIIOYEBbIX KOMIETEHIMH. B 3ToM HampaBieHuu 3agadaMu JUisl yueOHOro npeamMera
«XMMHS» B CTapllei IIKoje Ha 6a30BOM YPOBHE SIBJIIIOTCS: YMEHHE CAMOCTOSTENIBHO U
MOTHBHMPOBAHHO OPraHU30BbIBaTh CBOIO [MO3HABATENIbHYIO JAEATEIBHOCTD (OT OCTAHOBKU
LeJIM 70 MOJYYEHUS M OLEHKU pe3ysbTara); OlpelesieHue CYLHOCTHBIX XapaKTepUCTHK
U3y4yaeMoro oOBeKTa; YMEHHE pa3BepHYTO OOOCHOBBIBaTbH CYXJEHHUS, JaBaThb
OIIpPENEICHUs, NPUBOAUTH [OKA3aTelIbCTBA; OLICHUBAHUE U KOPPEKTUPOBKA CBOETO
IOBEJICHUsI B OKPY)KAIOLIEH Cpele; BBINOJIHEHUE B IPAKTUYECKOW IEATEIBbHOCTH U B
MOBCETHEBHOM JKM3HU HKOJOTMUECKUX TPeOOBaHUI; MCIIOJIb30BAaHUE MYJIbTUMEAMHHBIX
peCypcoB M KOMIBIOTEPHBIX TEXHOJOTHI 11 00paboTKH,

nepcaayn, CUCTCMATHU3AllUN I/IH(I)OpMaI_II/II/I, CO31aHHC 0a3 JaHHBIX, TMTPC3CHTALUU
PE3YyJIbTATOB MMO3HABAaTEIbLHOM U HpaKTHQCCKOﬁ ACATCIBbHOCTHU.

B OCHOBY IpOTpaMMBI IOJIOKCH NPUHIAII pa3BUBAIOLICTO OGy‘ICHI/I}I. HporpaMMa
OMMHPACTCA Ha MaTcepual, I/ISY‘ICHHHﬁ B 89 KJIaCcCax, MO3TOMY HCKOTOPLIC TEMEI KypCa
paccMaTpruBarOTCS MOBTOPHO, HO YK€ HaA 0oJiee BEICOKOM TCOPCTUUCCKOM YPOBHC. Taxkoit



MOJXOJ TO3BOJISIET YIAyONIATh M pa3BUBATh IOHSATHE O BEIIECTBE U XHUMHUYECKOM
Mpouecce, 3aKPEIUIATh NPOWUICHHBIM MaTeprall B aKTUBHOW MaMATH YYallUXCS, a TaKXKe
COXpaHSATh MPEEMCTBEHHOCTH B IpoIiecce 00ydIeHUsI.

Benymas posib B pacKpbITUH coAep KaHMsI Kypca Xxumuu 11 kinacca nmpUHaUIeKUT
JIEKTPOHHOU TEOPHUH, IEPUOJUUECKOMY 3aKOHY M CUCTEME XMMHUYECKHX 3JIEMEHTOB Kak
HanboJiee 00IUM HayYHBIM OCHOBAM XHMUHU.

B nanHOM Kypce cucTeMaTu3upyroTcs, 0000IIal0TCs U YriayOJstoTCsl 3HAHUS O
paHee M3Yy4EHHBIX TEOPHUSIX U 3aKOHAX XMMUYECKOM HAayKH, XMMHUYECKHX Ipolieccax U
IIPOU3BOJICTBAX.

[Iporpamma oOecriednBaeT CO3HATEIBHOE YCBOCHHE YYAIIMMHUCS BaKHEHIIHX
XUMUYECKHUX 3aKOHOB, TEOPHH W MOHATHI; (OPMHUPYET MPEICTABICHHE O POJIU XHUMHH B
pa3BUTUM pPa3HOOOpa3HbIX OTpaciell MpPOU3BOJCTBA; 3HAKOMHUT C BElIECTBaMH,
OKpY)KaIOIMMU 4YesioBeka. Ilpu 3TOM OCHOBHOE BHHMMaHHE YJIENSIETCSd CYLIIHOCTH
XMMHMUYECKUX peakUuid M METOJaM HUX OCYIIECTBIEHHUS, a TaKXke crocodaMm 3alluThl
OKpYXKarollen Cpeibl.

[Iporpamma coctaBiieHa ¢ y4eTOM BEAYIIEH POJIM XMMHUYECKOIO 3KCIEPUMEHTA.
[IpenycmarpuBaroTcs Bce BUABl  IIKOJBHOIO  XHMHUYECKOTO  3KCIIEpUMEHTa —
JI€MOHCTpAINH, JaOOpaTOPHBIE OMBITH U NMpaKkTUdYeckue padoTel. Paboyas mporpamma no
XUMHH peanusyercss depe3 (OpMHpOBaHHE Yy ydalluxcs OOmeyd4eOHBIX YMEHHH u
HaBbIKOB, YHUBEPCAJIBHBIX CIIOCOOOB JEATEIHLHOCTH U KIIFOUEBBIX KOMIIETEHIMH 3a CUET
WCIIOJIb30BAHMS TEXHOJIOTUH  KOJUIEKTUBHOTO OOYY€HHs, OIOPHBIX KOHCIIEKTOB,
JMIaKTUYECKUX MaTEpUajIoB, U MIPUMEHEHHS TEXHOJIOTUU TpaduvecKoro mpeaCcTaBIeHUs
uH(popMallUK TpU CTPYKTYPUPOBAHUN 3HAHUH.

B nenoM kypc mo3BoisieT pa3sBUTh IMPEACTABICHUSA YYallUXCS O IO3HABAEMOCTH
MHpa, €IMHCTBE JKUBOW W HEXHBON MPUPOJIBI, cHPOPMUpPOBATH 3HAHUS O BAKHEHIIMX
acleKTax COBPEMEHHOM eCTeCTBEHHOHAY4YHOH KapTHHBI MUpa, yMEHHsI, BOCTpEOOBaHHBIE
B IIOBCEJHEBHOM JKM3HM W TO3BOJIIIOLNIME OPHEHTUPOBATHCA B OKPYKAIOIEM MUDE,
BOCIIMTATh YEJIOBEKA, OCO3HAIOIIEr0 ce0sl 4aCThIO PUPOIBL.

Peanu3anus naHHOM mporpaMMsel B Ipoliecce OOydeHHs MO3BOJIMT YydallluMCs
YCBOMUTBH KIIIOYEBBIE XHMHYECKHME KOMIIETCHLUU WU IOHATH POJIb XHUMHUHU CPEIU IPYIHX
HayK O IPUPOJE, 3HAYCHHE €€ AJIs YEJIOBEUECTBA.

OBIIASA XAPAKTEPUCTHUKA YUYEBHOI'O IIPEIMETA

1. OOmasi XapakTepuCcTHKA Y4eOHOI0 NMpeMeTa, ero MecTo B CHCTeMe HayK.

[Ipenmer «Xumus» BXoAUT B 00pa3oBaTelibHYIO 00s1acTh «EcTecTBO3HAHUEY.

[IIkonpHBIA KypC XMMHHM - OOUH U3 OCHOBHBIX KOMIIOHECHTOB €CTECTBEHHO -
Hay4yHoro oOpasoBanHusi. OH BHOCHUT CYLIECTBEHHBIH BKJIaJ B pELIEHUE 3ahad oOIero
oOpa3oBanus, obecrieunBas (OPMHUPOBAHUE Yy YYALIMXCS E€CTECTBEHHO - HAay4yHOU
KapTUHBI MUPA, Pa3BUTHE MX UHTEIIEKTYaJIbHBIX, TBOPUECKUX CIIOCOOHOCTEH, MPUBUTHE
LIEHHOCTHBIX OPHUEHTALUH, OATOTOBKY K XU3HH B YCIOBHUSAX COBPEMEHHOIO OOIIECTBA.
PykoBoJCTBYsICH OOIIMMHU LEISIMU M 33Ja4aMM IIKOJIbI, U3yY€HUE XUMUU BHOCHUT CBOM
BKJIaJA B oOoramieHue 3HaHUH ydalquxcs, B MX YMCTBEHHOE pa3BUTHE, B
MOJIMTEXHUYECKYIO TIOJrOTOBKY K TPYZIy, BBIPAOOTKY >KM3HEHHBIX MO3ULMHA. XUMHUS HE
TOJIBKO MO3HAET 3aKOHBI IPUPOABI M TEM CaMbIM, HapsIly ¢ APYTMMH HayKaMHU, OOBSICHIET
Mup. OHa BOOpYXAET 4YeIOBEKa 3HAHUSAMU IS €r0 MPOU3BOACTBEHHOMN NEATENBHOCTH,
MO3BOJISIET B MMPOMBIIIJICHHBIX MaclITabax OCYLIECTBIIATh XUMHUUECKUE MPOLIECCHI B LIESIX
[IOJIYy4YEHUS HYKHBIX BEILIECTB U MaTepuasoB. be3 packpbITusa 3TON BTOPOH, AEUCTBEHHOMN
CTOPOHBI XMMHHU, HE MOTYT OBITh IPABUIBHO BOCIIPUHATHI OCHOBBI COBPEMEHHOMN HayKH.
VscHeHue posii XUMUHM KaK OJHON M3 MPOU3BOIAMTENIBHBIX CHJI OOIIECTBA, KaK BaYKHOTO
¢dakTOopa HAyYHO — TEXHHYECKOTO TMporpecca BHOCHUT 3HAYUTEIbHBIM BKJIag B
HSKOHOMMUECKYIO U MOJIUTEXHUYECKYIO TOATOTOBKY yUaIIUXCS.



2. OcHoBHBbIe 0CO0EHHOCTH padoueii NpPOrpaMmsbl.

PabGouass mporpamma paccumtaHa Ha 68 y4eOHBIX YacOB B COOTBETCTBHH C
KaJeHJapHbIM 0a3MCHBIM y4eOHBIM IUIAHOM, MpelyCcMaTpUBarOmuM 34 yueOHbIX Helenu
B 2016/2017 yueGHOM Tomy mist 11 knacca:

JlJ1s UTOroBOro MOBTOPEHHS M YCIEUIHOM NOJIrOTOBKM K 3K3aMEHY I10 XMMHUH,
OpraHu3yeTcs HOBTOPEHHUE BCEX TEM, U3YUEHHBIX Ha CTApIIEH CTYIEHU.

[IpumeHeHne JEKIMOHHO-CEMUHAPCKOTO METOoJa U  MOJYJIBHOTO OOy4YeHMS
MIO3BOJISIFOT YYUTEIIO U3JI0KUTh y4EOHBbIN MaTepuall U BBICBOOOIUTH TEM CaMbIM BpeMsI
s O0onee 3(PQPEKTUBHOTO TIOBTOPECHHUS BOMPOCOB TEOPHUH U PEIICHHS 3a7ad Ha
MOCIEAYIOIUX YpOKax B Ipeaenax OTBEACHHOTo ydyeOHoro BpemeHH. Takas Qopma
OpraHM3alMi  3aHATUH  MO3BOJSET  YCUJIUTh  IPAKTUYECKYHD U IPUKIAJHYIO
HaIpaBJIEHHOCTb MPEINO/IaBaHusl, aKTUBHEE IPUOOIIATh ydaluxcs K padoTe ¢ yueOHUKOM
U JApYyruMu y4eOHbIMHU MOcoOusAMH, OOecrieunuB B pe3yibTare 0ojiee BBICOKUN YPOBEHD
MOITOTOBKH IIKOJIBHUKOB IO XUMHUHU

3. Ileam u 3axaum y4eOHOr 0 Kypca.
N3yuenne xumMuu B cTapiieil mikose Ha 0a30BOM ypOBHE HAMPABJICHO HA JOCTIKECHHE
CHEAYIOIIUX LETEH:
OCBOEHHME 3HAHMH O XMMHYECKOM COCTABJIISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA,
BOKHEUIINX XUMHUECKUX MOHATUSIX, 3aKOHAX U TEOPHUSIX;
OBJIaJIeHHEe YMEHMSIMM TIPUMEHATh TIOJYYCHHBIC 3HAHUS U1 OOBACHEHHS
Pa3HOOOpPA3HBIX XWMHUUYECKHX SIBIIEHUW W CBOWCTB BEIECTB, OIICHKH POJH XHUMHUHU B
Pa3BUTHU COBPEMEHHBIX TEXHOJIOTUNA U TTOJTYYCHHH HOBBIX MaTEPHAJIOB;
pa3BuTHe [M03HABATEIbHBIX MHTEPECOB U MHTEJUIEKTYaIbHBIX CIIOCOOHOCTEN B mpoliecce
CaMOCTOSITEIBHOTO NMPUOOPETeHNUsST XUMUYECKUX 3HAHUU C MCIHOJB30BAHUEM Pa3IUUHBIX
HMCTOYHUKOB MHGOPMAIUH, B TOM YHCJIE KOMITBIOTEPHBIX;
BOCIIUTaHUEe YOEXJICHHOCTH B IO3UTHBHON pOJM XUMHUU B KHU3HU COBPEMEHHOI'O
oOuiecTBa, HEOOXOAUMOCTH XUMUYECKH TPAMOTHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U
OKpY»Kalolllel cpene;
NpUMeHeHHe TOJYYeHHbIX 3HAHWHA M YMeHHUiHl s 0e30MacHOr0 HCIOJIb30BAHUS
BEIIECTB M MaTepuajioB B ObITY, CEIbCKOM XO3SHCTBE M HAa MPOU3BOJCTBE, PELICHUS
MPAKTUYECKHUX 3a/1a4 B MOBCEIHEBHOW >KU3HHU, MPEAYNPEXKICHUS SIBICHUN, HAHOCSIINAX
BpE/ 3I0POBBIO YEJIOBEKA U OKPYKAIOLIEH cpelie.

4. ba3zoBble TPeOOBaHUSA K NMPENOJIABAHUI0 Y4eOHOI0 Kypca

PaGouass mporpamma mpemycMatpuBaeT — (HOPMUpPOBAHHE Y  Ydal[UXcs
oOmiey4eOHbIX YMEHHH M HaBBIKOB, YHUBEPCAIBHBIX CIOCOO0OB NEATEIbHOCTH U
KIIFOYEBBIX KOMIIETeHIIMHA. B sToM HampaBneHuu npuopumemamu Juis y4e0HOTO
npenMera «XUMHUs» B CTapIIel mIkoyie Ha 6a30BOM YPOBHE SIBISIFOTCSI:
-yMEHHUE CaMOCTOSATEIbHO U MOTHBHUPOBAHHO OPraHH30BBIBATH CBOIO IO3HABATEIIbHYIO
JEeSITeNbHOCTH (OT MOCTAHOBKH LIEJIH JI0 MOJYYEHUS U OLIEHKH pe3yNbTaTa);
-MCTOJIb30BaHUE JIEMEHTOB MTPUYUHHO-CIIEACTBEHHOTO U CTPYKTYPHO-(DYHKIIMOHATEHOTO
aHaIn3a;
-OIpeIeJICHHE CYIIIHOCTHBIX XapaKTePUCTHK U3y4aeMOoro 00heKTa;
-yMEHHE pa3BEpPHYTO OOOCHOBBIBATh CYKIEHHUS, JaBaTh OMNpEAeNeHUs, MPUBOIAUTH
JI0Ka3aTelIbCTBa;
-OLICHMBAaHUE U KOPPEKTUPOBKA CBOETO MOBEACHHS B OKPYKAIOIIEH CpeJie, BHIIIOJHEHHUE B
MPAKTUYECKON JeSITENFHOCTH U B TIOBCETHEBHOM KU3HU IKOJIOTUYECKUX TPEOOBAHUM;
-UCIOJIb30BaHUE MYJIbTUMEAUMHBIX PECYPCOB U KOMIIBIOTEPHBIX TEXHOJOTUH IS
00paboTKH, Tmepenayd, CUCTeMaTH3almuu WHPOpPMAIUU, CO3AaHus 0a3 JaHHBIX,
MPE3EHTALNH PE3yIbTAaTOB MO3HABATEILHON U MPAKTUYECKOU 1EeATEbHOCTH.



5. MeTtoanyeckne peKOMEHIAUMH U TEXHOJIOTHYEeCKHe MOAX0AbI .

B xone mnpenopaBaHus XUMHM B CTaplled IIKOJE B LEJSIX pealu3aluu
JMYHOCTHO-OPUEHTHUPOBAHHOIO MOAXO0/Ja B OOYYEHHMM YYalIUXCS IIKOJIbI-MHTEpHATa
UCTOJNB3YIOTCS  ClleAylomue oOpa3oBaTelibHbIE TEXHOJIOTHM: 370poBhecOeperaronue,
MOJIyJbHO-0JIOUHBIE, HH(POPMALUOHHO-KOMMYHHUKAIIMOHHBIE, TECTOBBIE, YPOBHEBOMU
maddepeHnnany, TpynnoBoil AeITeIbHOCTH, OPraHU3alul CaMOCTOATEIBHOW paboTHI,
HCCIIEI0OBATEIIbCKUE.

s JNOCTUKEHMSI TIOCTaBJIEHHBIX OOpa30BaTENbHBIX, BOCIUTATENIbHBIX U
pa3BHUBAIOIIMX LEJIEH HCIHOJB3YIOTCS MeTOAbI O0Y4YeHMS. Cro8ecHble; HAIAOHbIe;
npakmuyecKue; NOUCKO8ble; UCCIe008ameNbeKue, penpoOyKmMusHble.

A Takke HCHOJB3YIOTCS pa3iuyHble (POPMBI O0yYeHHsi: JIEKLUS, CEMUHap-
npaktukyM,  WMKT-npe3deHranus,  XUMWYECKMH  JUKTAHT,  pa3jIMYHblE  BUJBI
CaMOCTOSITENIbHBIX PalbOT, TECT, 3aUeT.

B pesynbrare oOyuenus xumun B 10-11 kitaccax TECHO CBSI3aHBI CO CIEAYIOIIMMHU
peIMeTaMu:

MaTeMaTHKA: CBS3b MEXJAy BEJIMYMHAMHM MacChl U YHCIOM MOJIEH BellecTBa,
MEXIY KOJIMYECTBOM BEIIECTBA M TEIUIOBOW JHEPrHEH, BBIJACIUBIICHCA WU
MOTJIOTHUBIIEHCS B pe3yjibTaTe XUMHYECKOIO B3aUMOJIEHCTBUS, BBIpaXkaeTcs MPsSMOM
MPOMOPIUOHATIBHOM 3aBUCUMOCTBIO Y = Kk*X. OOparHas mponopuuoHaIbHOCTh Y=K/X
BBIPa)KaeT CBS3b MEXJIYy MAacCOil pacTBOpa M €ro KOHIIEHTpaluen mpu paz0aBieHUN WIH
ynapuBaHuu pactBopa. Hamboisiee yacTo Ha ypokax XMMHMHM IPOU3BOIATCS Pacu€Thl C
WCIIOJIb30BAHNEM MOHSTUH «IIPOIIEHTY, IIPOMOPLULY, «YyPABHEHHE.

uHpopmatuka u HUKT: nHaBeiku wucnons3oBanuss [[OPoB (BupTyanbHbIC
nabopaTopuu, SJEKTPOHHBIC YUYEOHWUKH, SHIMKIONEINN, CIPABOYHHUKH), pabOTHI B
WNuTepHere mnpu co3maHUM Tpe3eHTalMid M HamucaHus pedepaToB U HayyHO-
HCCIeA0BATENBCKUX PadoT.

Omosiorusi: 3HaHHWE OHMOJIOTUYECKOW pOJIM XUMHUYECKHUX JJIEMEHTOB (MHUKPO- M
MaKpO3JIEMEHTOB) M HMX COEIMHEHUN B Ppa3IUYHBIX OHOJIOTUYECKHX  Ipoleccax
(rererrka, METAOOJU3M H T.1.).

¢pusnka: 3HaHMe 001X OOBEKTOB U3YyYEHUS], TAKUX KaK BEIIECTBO, €r0 CTPOCHUE
U CBOWCTBA Ha MHUKpPO- U MaKpOYPOBHSX OpraHu3anuu. 3HaHHs (U3NYECKUX 3aKOHOB
COXpaHeHHUs (Macchl, 3apsa, PHEPTUK) U MPUHILIUIIA MUHUMYMa MOTEHIIMATBHON SHEPTUn
WCIIOJB3YIOTCA I COCTABJIICHUS MOJIEKYJSIPHBIX M HOHHBIX YPaBHEHHMM peakUui,
TEPMOXUMHYECKUX YPaBHEHUM.

MECTO KYPCA XUMHUHU B YYEBHOM IIJIAHE

[To yuebHOMY Oa3rcHOMY IJIaHy Ha M3ydyeHue XxuMuu B 11 kiacce naercs 1 yac B
HEJIeI0, U3 KOMIIOHEHTa 00pa30BaTEILHOTO YUpexKACHUS | yac B HEACTIO AJs
pacIIUPEeHHOTO U3YYEHUs MIpeIMeTa.

JlanHas mporpamMma npeaycMarpuBaeT GopMUPOBaHUE y yUalIUXCs 001eydeOHbIX
YMEHUH 1 HaBBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB AEATEIILHOCTH M KITFOYEBBIX
KOMIETeHIMI. B 3ToM HampaBieHny npuopuTeTamMu JUlst y4eOHOTO MpeIMeTa «XUMUSD B
cTapIlel 1Kosie Ha 6a30BOM YPOBHE SIBJISIOTCS: YMEHHE CaMOCTOSTENIBHO U
MOTHBUPOBAHHO OPraHU30BBIBATH CBOIO NTO3HABATENIBHYIO IEATEIBHOCTD (OT IOCTAHOBKU
LIeJIN 70 TOTyYeHHsI U OLIEHKU PEe3yJIbTaTa); ONpeielIieHNe CYLTHOCTHBIX XapaKTepUCTUK
U3y4yaeMoro o0beKTa; yMEHUE pa3BEpHYTO OOOCHOBBIBATh CYX/IECHUS, 1aBaTh
OTIpEENICHNs, IPUBOANUTD JOKA3aTENIbCTBA; OLICHUBAHUE U KOPPEKTUPOBKA CBOETO
MIOBEACHUS B OKPYXKAIOIIEH CPeie; BBIIIOJHEHUE B IPAKTUUECKON IEATEIILHOCTH U B
MTOBCETHEBHOM JKM3HHU SKOJIOTMUYECKHX TPeOOBaHMIA; UCTIOIb30BAHNE MYIbTUMEIUIHBIX
pecypcoB 1 KOMIBIOTEPHBIX TEXHOJOTHH 11 00pabOTKH, epeiaun, CHCTeMaTH3aluu
uHpopMaIny, co3Janue 06a3 JaHHbIX, IPE3EHTALUH PE3yIbTaTOB MM0O3HABATEIBHON U
MIPaKTUYECKON JESITEIBHOCTH.



B ocHOBY mporpaMMslI MoJI0KEH MPUHLIUT pa3BuBatoiiero ooydenus. [lporpamma
ONMpAETCsl Ha MaTepuall, U3y4eHHbIN B 8—9 Ki1accax, I03TOMY HEKOTOpBIE TEMBI Kypca
paccMaTpuBarOTCs MOBTOPHO, HO YK€ Ha 00Jie€ BBICOKOM TEOPETUYECKOM ypoBHE. Takoi
MOJIXO/I TTO3BOJISIET YIIIYOJISATh U Pa3BUBATh MOHSATHE O BEIIECTBE M XMMUYECKOM
MpOoLECCEe, 3aKPEILIATh MPOMAECHHBIN MAaTEpHUAl B AKTUBHOM NAMSITH yYaIIMXCS, & TAKKE
COXPAHATbH IIPEEMCTBEHHOCTh B IIPOIIECCE 00yUEHUSI.

Benymas posib B pacKpbITUHN coJiepKaHus Kypca Xxumuu 11 kiacca npuHaaiaexut
AJIEKTPOHHOU TEOPUH, IEPUOTUUECKOMY 3aKOHY U CUCTEME XUMHUUYECKUX IIEMEHTOB KaK
HanboJiee 00IUM HayYHBIM OCHOBAM XHMUHU.

B nanHOM Kypce cucTeMaTu3upyIoTCs, 0000IIar0TCs U YIiyOIIsIIOTCSl 3HAHHSI O paHee
M3Y4YEHHBIX TEOPUAX U 3aKOHAX XUMUYECKON HAyKH, XUMUYECKUX ITpoLieccax U
MIPOU3BOJICTBAX.

[IporpamMma obecriedrBaeT CO3HATEIBHOE YCBOCHHE YUaIlIUMUCS BaXKHEUIITNX
XMUMHMUYECKUX 3aKOHOB, TEOPUHN U MOHATUH; GOPMUPYET MPEACTABICHUE O POJIU XUMHUH B
Pa3BUTHUU Pa3HOOOPA3HBIX OTPACIIEH MPOU3BOJCTBA; 3HAKOMUT C BEILIECTBAMHU,
OKpYKaIOIIMMHU YesioBeka. [Ipr 3 ToM 0CHOBHOE BHUMAHUE YIENSAETCS CYLIHOCTH
XMMHMUYECKUX PEaKLUi U METOJIaM MX OCYILECTBJICHHUS], a TAKXKeE CIIoco0aM 3aIUTh
OKpYKarollen Cpeibl.

[IporpaMMma cocTaBiieHa ¢ y4€TOM BEAYILEH POIM XMMHUYECKOTO SKCIIEPUMEHTA.
[IpenycmarpuBaroTcs Bce BUJIbI IIKOJIBHOTO XUMHUYECKOTO SKCIIEPUMEHTa —
J€MOHCTpAINH, JTa00paTOPHBIE OTBITHI U IPaKTHUECKue padoThl. Paboyas nporpamMma o
XUMHH peanusyeTcs yepe3 GopMUPOBaHHE y ydalIuxcs 001eydeOHbIX YMEHHUH U
HAaBbIKOB, YHUBEPCAJIbHBIX CIIOCOOOB AESITETLHOCTU U KIIFOUEBBIX KOMIETEHIIUHN 3a CUET
UCIOJIb30BAHUS TEXHOJIOTUH KOJUIEKTUBHOTO 00YyUYEHMsI, OIOPHBIX KOHCIIEKTOB,
IUJTAKTHYECKUX MaTepUallOB, U IPUMEHEHUSI TEXHOJIOTUU TpapUUECcKOro MpeCTaBICHUs
UHGOpMALUK TIPH CTPYKTYPUPOBAHUU 3HAHHH.

B nenoM kypc no3BossieT pasBUTh IPEACTABICHHS yJalIuXCs O IIO3HABAEMOCTH MUPA,
€IMHCTBE KUBOW M HEKUBOW MPUPOIbI, CGOPMHUPOBATH 3HAHKS O BAKHEHUIIINX aCTICKTaX
COBPEMEHHOM €CTECTBEHHOHAYYHOI KapTHHBI MUpa, YMEHHs, BOCTPEOOBaHHBIC B
IIOBCEIHEBHOM JKM3HU U MTO3BOJISIOIINE OPUEHTUPOBATHCS B OKPYKAOIEM MUDE,
BOCIIMTATh YEJIOBEKA, OCO3HAIOIIEr0 ce0sl 4aCThIO IPUPOIBL.

Peanun3anus naHHON nporpaMmsl B Ipoliecce 00y4eHus O3BOJIUT yYaIllUMCsl YCBOUTh
KIIIOYEBBIE XMMHMYECKHE KOMIIETCHIIMY U OHATH POJIb XUMUU CPEIU IPYTHX HAYK O
IIPUPOJE, 3HAYCHUE €€ I YEJIOBEUYECTBA.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS YYEBHOI'O
INPEIMETA

JIM4HOCTHBIE Pe3yJILTATHI

1) BocmUTaHHE POCCHHCKO rpaXKIaHCKOW UICHTHYHOCTH: ATPUOTH3MA, JIFOOBH
u yBaxeHus k OTedecTBy, 4yBCTBAa I'OpJIOCTH 3a cBoro PoauHy, 3a poccuiickyro
XUMHUYECKYIO HAayKY;

2)  dopmupoBanue IIEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIET O
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOILIECTBEHHOW IMPAKTHKH, a TaKkKe
COLIMANIBHOMY, KYJAbTYPHOMY, SI3BIKOBOMY M JYXOBHOMY MHOTro00pa3uto
COBPEMEHHOTO MHUPA;

3) ¢dopmHpoBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTH U
CMOCOOHOCTH K CaMOPa3BUTHUIO U CaMOOOpa30BaHHIO HA OCHOBE MOTHBALUU K
o0Oy4eHHI0O U TIO03HaHHMIO, BbIOOPY NPOGHIBHOTO O0O0pa3oBaHUS Ha OCHOBE
uHpOpMAIIMA O CYIIECTBYIOIIUX MNPO(ECcCUsiX M JUYHBIX MPO(ECCHOHATBHBIX
MPEANOYTEHNUH, OCO3HAHHOMY MOCTPOEHHIO HMHIMBHyalbHON 00pazoBaTEeIbHOMN
TPAaEeKTOPUH C YIETOM YCTONUMBBIX TO3HABATEIBHBIX MHTEPECOB;

4)  ¢dopmupoBaHHE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B 0Opa30BaTEIbHOM,



OOIIECTBEHHO TOJIE3HOH, Y4eOHO-MCCIEeN0BATEIbCKONW, TBOPUECKOM W APYrHX
BUJIaX JESATEIBHOCTH;

5) ¢dopmupoBaHuEe MOHMMAaHHS IEHHOCTH 370pPOBOrO0 W 0Oe30macHoro obpasa
KU3HH; YCBOEHHE INPABUI HMHIUMBUIYAIbHOIO U KOJUIEKTUBHOTO O€3011aCHOrO
MOBEACHNUS B YPE3BBIYAWHBIX CHUTyalMsIX, YIPOXKAIOUIMX >KU3HU U 3J0pPOBbIO
JIIOJIEH

6) <¢opmupoBaHHE MO3HABATEIbHOW M WH(POPMAIIMOHHOW KYJIBTYPhI, B TOM
YlCJIe Pa3BUTHE HABBIKOB CaMOCTOSITENIbHON pabOThl ¢ y4eOHBIMM IOCOOHUSAMH,
KHUTaMH, JOCTYIHBIMH HMHCTPYMEHTAMH ¥ TEXHHYECKHUMHU CPEICTBAMHU
MH(POPMAIMOHHBIX TEXHOJIOTHIA;

7)  ¢dopMHpOBaHHE OCHOB 3KOJIOTHUECKOTO CO3HAHUS Ha OCHOBE IPH3HAHHS
LIEHHOCTH U3HU BO BCEX €€ MPOSBICHUSIX U HEOOXOJUMOCTH OTBETCTBEHHOTO,
OEpeKHOTO OTHOIICHUSI K OKPY>KAIOIIEeH cpeie;

8) pa3BUTHE TOTOBHOCTH K PEIICHHIO TBOPYECKHX 334, YMEHHs HAXOIUTh
aJIeKBaTHbIE CIOCOOBI IMOBEAEHUS W B3aUMOJEWCTBUS C NapTHEPaAMH BO BpeMs
y4eOHOM M BHEy4ueOHOW NEesTENIbHOCTH, CIO- COOHOCTH OLIEHHMBATh MPOOJIEMHBIE
CHUTyallUW W ONEPAaTUBHO NPWHUMATh OTBETCTBEHHBIC PEIICHHS B Pa3IMYHBIX
MPOJIYKTUBHBIX BHUAAX JEATENbHOCTH (ydueOHasi MOMCKOBO-HCCIIENOBATENbCKAS,
KIIyOHasi, IPOEKTHasA, KPYXKKOBas U T. I1.).

MeTtanpeaMeTHbIe pe3yJIbTAThI
-OBJIQJICHMEC HAaBBIKAMH CaMOCTOSITCIGHOTO TMPHOOPETEHUsS HOBBIX 3HAHUH,
OpraHM3aIui YIeOHOU NeATEILHOCTH, TOWCKA CPEACTB €€ OCYIICCTBIICHHUS;YMCHHE
IUIAaHUPOBATh IYTH JOCTHKEHMs IIeJied Ha OCHOBE CaMOCTOSITENIBHOTO aHalHu3a
YCIOBUH M CPEACTB HX JOCTHXKEHUS, BBIACNIATH aJbTEPHATUBHBIE CIIOCOOBI
JTOCTIDKCHHS 1IeTTM W BBIOMpaTh Hanbosiee A(h(EKTUBHBINA CIOC00, OCYIIECTBISITH
MO3HABATEIbHYIO PE(IEKCHI0O B OTHOLIEHUU JIEHCTBUN MO PELICHUIO Y4eOHBIX U
MO3HABaTEeIbHbIX 3a/1a4;
-yMEHUEe MOHUMAaTh MPOOJIeMy, CTaBUTh BOIPOCHI, BBIABUTATh THIIOTE3Yy, 1aBaTh
OTpeJeNieHusT MOHSTUAM, KIACCU(PHUIMPOBATh, CTPYKTYpUpPOBaTh MaTepual,
MPOBOJUTh  AKCHEPUMEHTBHI,  apPryMEHTHUPOBAaTh  COOCTBEHHYIO  IO3ULHUIO,
(hopMynupoBaTh BHIBOABI U 3aKIIOUECHHUS;
-yMEHUE COOTHOCUTh CBOM JICHCTBUS C IUIAHUPYEMBIMH  pe3yJabTaTamH,
OCYILIECTBIISITh KOHTPOJIb CBOEH JIEATEIBHOCTH B MPOIECCE NOCTHKEHUS Pe3ylibTara,
OTPEENATh CIOCOObl JEMCTBUI B paMKax MpPeI0KEHHBIX YCIOBHUI U TpeOOBaHMIA,
KOPPEKTUPOBATh CBOU JEHCTBHS B COOTBETCTBHU C U3MEHSIOIICHCS CUTYAIIHEH;
-bopMupoBaHHE U pa3BUTHE KOMIETEHTHOCTHM B OOJacTH HCIOJIb30BaHUS
WHCTPYMEHTOB U  TEXHHYECKHMX CPEICTB  MHGOPMAIMOHHBIX  TEXHOJIOTHIA
(KOMIIBIOTEPOB M MPOTPAMMHOTO OOecreueHus) Kak HHCTPYMEHTAIbHOH OCHOBBI
pa3BUTHUS KOMMYHHKATHBHBIX U TIO3HABATEJIbHBIX YHHUBEPCATbHBIX YUCOHBIX
JIeHCTBUIA;
-yMEHHUE C037aBaTh, MPUMEHATh U MpeoOpa30BbIBATh 3HAKU M CHUMBOJIBI, MOJEIU H
CXEMBI JIJIs peltieHus yaeOHbIX U TT03HaBaTeNIbHBIX 33/1a4;
-yMeHHUe U3BIeKaTh HHPOPMAIIUIO U3 PA3TMUHBIX HCTOYHUKOB

-cnpaBquoﬁ HHTepaTypOﬁ, B TOM YHUCJIC U HA 3JICKTPOHHBIX HOCUTCIIAX, CO6J'IIOI[8.TB
HOPMBI PIH(I)OpM&I.[PIOHHOI’I I/I36I/IpaTeHLHOCTI/I, OTHUKH,

-YMCHUC Ha MNPAKTUKC TIO0Jb30BATHCA OCHOBHBIMU JIOTHYCCKUMU HpI/IéMaMI/I,
MECTOAaMH HaGJ’IIO,I[CHI/IH, MOACIINPOBAHUA, O6’b$[CHCHI/ISI, peaicHus Hp06J'ICM,
MMPOTHO3UPOBAHUA U IP.;

-YMCHUC OpPraHUu30BaTb CBOKO JKHU3Hb B COOTBCTCTBUH C IMPCACTABICHUAMH O
310pOBOM 06pa3e JKU3HHU, ITpaBax U 00513aHHOCTSX TpaXxJgaHruHa, IEHHOCTAX 6LITI/I$I,
KYJIbTYPBI U COOUAJIBHOTO B3aUMO- ﬂCﬁCTBHH;



-YMGHI/IC BBITIOJIHATE IIO3HABATCJIBHBIC U HpaKTI/I‘-IeCKI/Ie 3aJaHusd, B TOM YHCIIC
MIPOEKTHBIE;

-YyMEHHE CAMOCTOATEILHO M apryMEHTHPOBAHO OILIEHMBATh CBOM JICUCTBUS U
JNEUCTBUSI OJHOKJIACCHUKOB, COJAEPKATEIbHO OOOCHOBBIBASI MPABWIBHOCTh WJIU
OMMMOOYHOCTh  pe3ysibTaTa © Cchoco0a  JeWcTBHs, aJCKBAaTHO  OIICHUBATH
O0OBEKTUBHYIO TPYAHOCTh KaK Mepy (PaKTUYECKOTO WIIM MPEIIoJIaraeMoro pacxoja
PECypCOB Ha pEIICHHE 33JlayH, a TaKKe CBOM BO3MOXXHOCTH B JIOCTHKEHUU LIETTU
ONPENEIEHHOM CIOKHOCTH;

-ymeHue paboTarh B rpymmne — 3PPEKTUBHO COTPYIHUYATH M B3aUMOJCHCTBOBATH
Ha OCHOBE KOOPAMHAIMH PA3IMYHBIX MO3WIMKA IPU BHIPAOOTKE OOLIETO pemieHus B
COBMECTHOM JIeITCIALHOCTY, CIylIaTh napTHépa, (hopMynupoBaTh i
apryMEHTUPOBAaTh CBOE€ MHEHHE, KOPPEKTHO OTCTauBaTh CBOX IIO3ULUI0 U
KOOPJIMHUPOBATh €€ ¢ MO3UIMEN MAPTHEPOB, B TOM YHCIIE B CUTYallMM CTOJIKHOBEHUS
MHTEPECOB; MPOJYKTUBHO pa3peuiaTb KOH(QIMKTHI Ha OCHOBE y4€Ta MHTEPECOB U
HO3I/IIII/II>1 BCEX €T0 y‘IaCTHI/IKOB, IIOUCKA MW OIICHKU EU'II)TepHaTI/IBHBIX CHOCO6OB
paspenieHus KOH(QJIMKTOB.

IIpeamMeTHbIe pe3yabTaThl

® pacKphIBaTh Ha MPUMEPAX POJb XUMHUHU B (POPMUPOBAHUHU COBPEMEHHOM
Hay4YHOU KapTHUHBI MUPAH B IPAKTUYECKON IEATEIILHOCTH YEJIOBEKA,;

® JIEMOHCTPUPOBATH HA MMPUMEPAX B3aUMOCBSI3b MEXIY XUMHUEH U
JIPYTUMHU €CTECTBEHHBIMUHAYKAMMU;

® pacKpbIBaTh HA IMIPUMEpax MOJIOKEHUS TEOPUH XUMUIECKOTO CTpoeHHS A.M.
byrnepoga;

e noHuMaTth ¢puzndeckuii cMmpica [lepuonnueckoro 3akona /[.M. MenaeneeBa u
Ha €ro OCHOBE OOBSICHATH 3aBHCHMOCTH CBOMCTB XHMHUUYECKHX DJIEMEHTOB U
00pa30BaHHBIX MU BEIIECTB OT AJICKTPOHHOTO CTPOCHHS aTOMOB;

® OOBSCHATh TNPUYUHBI MHOTOOOpa3wsi BEHIECTB HAa OCHOBE OOMUX
MpEeACTaBICHUN 00 MX COCTaBEH CTPOCHUH,

® MPUMEHSATH NMPaBUJIa CHCTEMAaTHUYECKOW MEXyHAPOJHOH HOMEHKIIATYPhl KaK
CpencTBa pasMyeHUss W HIACHTU(HUKAIMKA BEIISCTB 1O HX COCTaBYy M
CTPOCHHIO;

® COCTaBJIATh MOJICKYJISIDHBIE M CTPYKTYpHBbIE (OPMYJIBI OPraHHMYECKHX
BEIIIECTB KaK HOCHUTENIeH MH(POPMAIIMK O CTPOSHUH BEIIECTBA, €r0 CBOMCTBAX
Y TIPUHAJICIKHOCTH K OTIPEICTICHHOMYKIIACCY COSTMHEHU;

® XapaKTepU30BaTh OPraHWYEeCKHE BEIIECTBA IO COCTaBy, CTPOCHHUIO H
CBOMCTBaM, YyCTaHABJIMBaTh MPUYMHHO-CICJCTBEHHBIC CBSI3U  MEXIY
JAHHBIMHU XapaKTePUCTUKAMU BEIIIECTBA;

® MPUBOJUTH MPUMEPHl XUMHUYECKUX PEAKIIMK, PACKPBIBAIOIINX XapaKTEPHbBIC
CBOWCTBA THUITMYHBIX MPEICTABUTENICH KJIACCOB OPraHUYECKHX BEIIECTB C
HENbI0 UX UACHTU(UKAIUY U OOBSICHEHHS 001aCTH IPUMEHEHUS;

® MIPOTHO3UPOBATH BO3MOXXHOCTb MPOTEKAHUS XUMUYECKUX pPEAKIUN Ha
OCHOBE 3HAaHUU O TUIAX XMMHUYECKOW CBSI3M B MOJIEKYJaX PEareéHTOB U MX
PEaKIIMOHHON CIOCOOHOCTH;

® ICMOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHHMM W XHMHYECKHX CBOMCTBaxX
BEIIECTB JUIsi 0€30MaCHOTO MPUMEHEHUS B MPAKTUUYECKON e TENbHOCTH,

® MPUBOJUTH  TNPUMEPHl  NPAKTUUYECKOTO  MCIOJIb30BaHUS  MPOAYKTOB
nepepaboTku  HePTH W  TOPUPOJHOTO  Ta3a, BBICOKOMOJEKYISPHBIX
coenmuHeHUN  (NMONMUATUIIEHA,  CHHTETHYECKOTO KaydyKa, aleTaTHOTO
BOJIOKHA);



® [IPOBOJUTH ONBITHI [0 PACIIO3HABAHUIO OPraHUYECKUX BEIIECTB: INIMIIEPUHA,
YKCYCHON KHCIIOTBI, HEPEAETbHBIX )KUPOB, TIIIOKO3bI, Kpaxmala, OekoB — B
COCTaB€ MUUIEBBIX NPOAYKTOB U KOCMETUUYECKUX CPEACTB;

e BJIAJETh IpaBUWIaMM U IpUEMaMHU O€30MacHOM pabdOThl C XUMHUYECKUMH
BELIECTBAaMH U JJAOOPATOPHBIM 000PYIOBAHHUEM;

® YCTaHaBJIMBATh 3aBHCHUMOCTb CKOPOCTU XMMHUYECKOW pEaKUMHU U CMELICHUS
XMMHMUYECKOTO PAaBHOBECHUS OT PA3IMYHBIX (PAaKTOPOB C LIEJIbIO ONpEeAEICHUS
ONTUMAJIBHBIX YCJIOBUM MIPOTEKAHUS XUMHUYECKUX IIPOLIECCOB;

® [IPUBOJUTH IPUMEPHI THIPOIIN3a COJIEH B TOBCEAHEBHOMN KU3HU YEIIOBEKA;

® [IPUBOJIUTH IPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pEAaKUUN B
MpUpOJE,  IMPOU3BOJICTBEHHBIX  Ipoleccax M IKU3HENEATEIbHOCTH
OpraHU3MOB;

® IPUBOAMTH TPHUMEPHl XUMHUYECKHX pEaKIWH, pPaCKPBIBAIONINX O0OIINe
XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJJIOB U HEMETAJLJIOB;

® [IPOBOJUTH  pacyeTbl Ha  HAXOXKJIEHUE  MOJIEKYISIpHOH  (opMyIbl
yIJI€BOA0OPOJa MO MPOAYKTaM CTOPaHHUsS U M0 €ro OTHOCUTEIbHOM MIIOTHOCTH
1 MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINUX B €70 COCTaB;

e BIAJETh NpaBUJIaMU O€30MacHOrO OOpalleHus C €AKUMH, TOPIOYUMH U
TOKCHYHBIMU BEIIECTBAMH, CPEICTBAMH OBITOBON XHUMHU;

® OCYHIECTBJIATh IOUCK XMMHMYECKOM wuHGOpMaUM TIO  Ha3BaHUSM,
UIEHTU(QHUKATOpaM, CTPYKTYPHBIM (hOpMyJsiaM BEIECTB;

® KPUTHYECKH OIIEHMBATh M HHTEPIPETUPOBATH XUMHUYECKYIO MH(OPMAIHIO,
COJIepKalylocs B COOOLICHUAX CPEACTB MAacCOBOM MH(pOpManuu, pecypcax
WHuTepHeTa, HaydHO-NOMYNIAPHBIX CTAThsIX C TOUKU 3PEHHS] €CTECTBEHHO-
Hay4HOM KOPPEKTHOCTH B LEJSAX BBISBJICHUS OMIMOOUYHBIX CYXICHUH U
(dhopmupoBaHus COOCTBEHHOU TO3HITUH;

® IIPEJCTABIATh IyTH pEHIEHUs TIJ00albHBIX MNpoOJIeM, CTOSIIUX Hepen
YeJIOBEUECTBOM: JKOJIOTUYECKUX, DSHEPreTUYECKHX, CBIPbEBBIX, U POJb
XMMUH B PEIIEHUH 3TUX IPOOIEM.

BbinmycKHUK Ha 06230BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYUThCS:
WUTIOCTPUPOBATh Ha MIPUMEpPax CTAHOBJIICHUE U 3BOJIIOLMI0 OPraHUYECKOW XMUMHUHU
KakK HayKW Ha pa3JIMYHbIX HICTOPUUECKUX ATalax €€ pPa3BUTHUS;
KCMOJIb30BaTh METOJbl HAYYHOTO I[IO3HAHWS TMPHU BBIIOJIHEHUU TPOCKTOB H
y4eOHO-HMCCIe0BATEIbCKUX 3a/1a4 M0 U3YUEHUIO CBOMCTB, CIIOCOOOB MOTyYSHUS U
pacro3HaBaHus OPraHUYECKUX BEILECTB;
OOBSACHATH MPUPOY U CHOCOOBI 00pa3oBaHUS XUMUYECKOHN CBSI3U: KOBAJICHTHOM
(moNIApHO¥, HEMOJISIPHOM), WOHHOW, METANTMYCCKOH, BOJOPOJAHOW — C IIENBIO
OIpEICICHU XUMHYECKOM aKTUBHOCTH BEIIIECTB;
YCTaHABJIMBATh T€HETUYECKYIO CBS3b MEXKAY KIacCaMHU OPraHUYECKUX BEIIECTB
Uis 000CHOBAaHWS MPUHIUMHUAIBHONW BO3MOXKHOCTH TOJYYEHHS OpPraHUYEeCKHX
COEIMHEHUH 3aIaHHOT0 COCTaBa UCTPOEHUS;
yCTaHAaBIUBAaTh B3aUMOCBS3M MeEXAy (akTaMu U Teopuel, NPUIHHON W
CIIEJICTBUEM TIPU aHAIHM3E MPOOIEMHBIX CUTYallMii ¥ 0OOCHOBAaHUH MPUHUMAEMbBIX
pELIEHUI Ha OCHOBE XUMHUUYECKUX 3HAHUU.
COJIEPXAHUE TEM YUEBHOI'O KYPCA

Tema 1. BaxkHeiie XuMuyecKne MOHSITHS U 3aKOHbI (8 YacoB)

AtoM. Xumnueckuii anement. M3otonsl. [IpocThie U ClI0XKHBIE BEIECTBA.

3aKOH COXpaHEHMs MacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUU

IpU XUMUYECKUX PEAKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa. BellecTBa MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS.



AToMHBIC oOpOuTanu, S-, P-, d-, f-amexkrpoHbl. OCOOCHHOCTH pa3MEIICHUS
AJIEKTPOHOB 10 OpOUTAIAM B aTOMax MajlbIX U OOJBIIMX MEPHOIOB. DHEPreTUYECKHE
YpOBHHU, NOAYpOBHHU. CBS3b NEPUOJUYECKOTO 3aKOHA U IEPHUOJUYECKON CHCTEMBI
XMMHUYECKUX JIEMEHTOB C TEOPUEH CTpOoeHUs aTOMOB. KOpOTKH M JUIMHHBIA BapUAHTHI
TaOJIMIIBI XUMHUYECKUX 37eMEHTOB. [TosoKeHne B MepHoJMuecKOr CHCTEME XUMHYECKHX
JJIEMEHTOB BOJOPOJA, JIAHTAHOUIOB, AaKTMHOWJIOB M MCKYCCTBEHHO IIOJyYEHHBIX
JJIEMEHTOB.

BasleHTHOCTE M BaJIeHTHBIE BO3MOKHOCTH aToMOB. [leprmoandeckoe W3MEHEHHE
BAJICHTHOCTHU U Pa3MEPOB aTOMOB.

PacyeTrHble 3a1a4uu. Beruncnenne Maccel, 00beMa MM KOJIMYECTBA BEUIECTBA IO
U3BECTHOM Macce, 00beMY WM KOJHMYECTBY BELIECTBA OJHOIO U3 BCTYNUBUIMX B
PEaKIMIO WM NOJYYUBIINXCS B PE3YJIbTATE PEAKIMH BELIECTB.

Tema 2. CTpoeHnue BelecTBa

XuMmuyeckasi cBsi3b. Buabl M MexXaHU3Mbl 00pa30BaHUS XUMUYECKOM CBS3H.
HNonnas cBsa3e. Katmonel u anmossl. KoBasieHTHas HenosspHas cBsA3b. KoBaneHTHas
MOJISIpHAsT  CBSI3b. OJIEKTPOOTPULATENbHOCTh. CTENneHb OKHUCIEeHHd. MeTanauueckast
CBA3b. BomoponHas cBsA3b. [IpoCTpaHCTBEHHOE CTPOEHME MOJIEKYJ HEOPTraHWYECKHUX U
OPraHNYECKHUX BELIECTB.

Tunsl KpUCTAITUYECKUX PEIIETOK U CBOICTBA BemecTB. [IpuunHbl MHOrooopasus
BEILIECTB: U30MEPUs1, TOMOJIOTHS, AJTIOTPOIIHUS, U30TOTIHS.

JdemMoHcTpauuu. Mojenn MOHHBIX, aTOMHBIX, MOJIEKYJISIDHBIX U METAIIMYECKUX
KpUCTAJIIMYECKUX penteTok. Dddekt Tunaans. Moaenu MojaeKya H30MepOB, TOMOJIOTOB.

Pacuernble 3agauyu. Bprumcienne macchl (KOJWYECTBA BEMIECTBA, 00beMa)
MPOJIyKTa PEaKIMH, €CIIU JIJIsl €ro MOJY4YeHHs AaH PacTBOP C OMpPENETICHHON MaccoBOU
JOJIEN MICXOOHOIO BEIIECTBA.

Tema 3. XuMunueckue peakunu

Knaccudukanus XuMHUUYECKMX pEaknuid B HEOPTaHMYECKONM M OpPraHMYeCcKOu
XUMHH.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3lIU4YHBIX (HaKTOPOB. 3aKOH
NeUCTBYIONMX Macc. JHeprus aktupauuu. Kartamu3 u karamusatopsl. OOpaTHMOCTh
peakuuii. XuMuuyeckoe paBHoBecrue. CMellleHne paBHOBECHS MOJ1 IEHCTBUEM pa3IUUHbIX
¢daktopoB. Ilpuamun Jlelllarense. IIpon3BOACTBO CEPHOM KHCIOTHI KOHTAKTHBIM
criocobom.

JdeMoHcTpanuu. 3aBUCUMOCTb CKOPOCTH pPEAKIUU OT KOHLEHTPAaHUH U
TeMmiiepatypbl. PasnoxeHue mnepokcuga BOJAOpPOAA B MPUCYTCTBUU KaTalld3aTopa.
Onpenenenue cpeapl pacTBOPaA € MOMOIIbI0 YHUBEPCAIBHOIO UHIUKATOPA.

JlaGopaTopubie onbIThl. [IpoBeneHue peaknuil HOHHOrO oOOMeHa JJs
XapaKTEPUCTUKU CBOWCTB 3JIEKTPOJIUTOB.

IIpakTnueckass padora. BrusHue pa3nuuHbiXx (AKTOPOB Ha  CKOPOCTH
XUMUYECKON PeaKlnu.

PacyerHble 3agaum. Beiuucienue macchl (KoJMuecTBa BelecTBa, 00beMa)
MIPOAYKTAa peEakLMH, €CIM U3BECTHA Macca MCXOJHOTO BELIECTBA, COJAEPIKAILEro
OIIPENENIEHHYIO JIOJII0 IIPUMECEN.

Tema 4.PacTBOpBI

Hucnepcuple  cuctembl.  MctuHHble  pacTBOpbl.  CrnocoObl  BhIpaKEHUS
KOHIICHTPALlMM pacTBOPOB: MaccoBas JOJsA PACTBOPEHHOIO BEILIECTBA, MOJISPHAs
KoHLeHTpauus. KomonHaele pacTBOpBI. 30111, TEIH.

Onexkrponutnueckass auccouuanys. CuiabHble U cladble  DJIEKTPOJIUTHI.
Kucnomno-ocnosnvie 83aumooeticmsus 6 pacmsopax. Cpelia BOJHBIX PaCTBOPOB: KUCIIas,



HelTpasibHas, 1enounas. Monnoe npoussedenue 600vi. BomopoaHsiii mokasatens (pH)
pacTBopa.

T'udponus opeanuieckux u HeOpP2AHUYECKUx coeOUuHeHul.

IIpakTnueckas pa6ora. [lpurotosireHue pacTBopa C 3aJaHHOH MOJISIPHOM
KOHUEHTpaLueun

Tema 5.2/ieKTpoXMMHYeCKHe peaKIun

XUMUYECKUE HUCTOYHUKHM TOKa. Psii cTaHIapTHBIX 31E€KTPOJHBIX MOTEHIMAJIOB.
DJNEeKTpONu3 pacTBOPOB W paciiaBoB. [lonamue o xopposuu memannos. Cnocodul
3auumvl 0m KOpPO3UU.

Tema 6. MeTasibl

[lonoxenue MeTamyioB B IMEPUOJUYECKOM CHUCTEME XUMHUYECKHX 3JIEMEHTOB.
OO0uue cBOMCTBAa METAJJIOB. DJIEKTPOXUMUYECKHUH sl HalpspkeHui MetaioB. Ooiue
CHOCOOBI IOJYYEHHS] METAJIJIOB.

O630p MeTalIoB TUIaBHBIX HoArpynn (A-Tpymni) NepUOJANYECKON CHCTEMBI
XMUMHUYECKUX DJIEMEHTOB.

O630p MeramnoB raaBHeIX noxarpynn (b-rpynmn) mnepuonnmyeckoil cucTeMsl
XAMHUUYECKHUX JIEMEHTOB (MEJIb, IUHK, MUMAH, XPOM, HCENe30, HUKelb, NIAMUHA).

CrutaBsl METAJLIOB.

Oxcupl U THIPOKCH]IBI METAJIIOB.

JdemoncTpanuu. O3HakOMJIeHHE C OOpa3llaMd METAUIOB U HX COCAUHEHUH.
BzanmonelicTBe  MIEJIOYHBIX W IIEJOYHO3EMENIBHBIX  METAJNIOB C  BOJIOM.
B3anmopeiictBiue Menu ¢ KUCIOPOJIOM M CEpOM. DIIEKTPOJIM3 PacTBOpa XJIOpPUIA MEIH
(I1). OmBITHI O KOPPO3UHU METAJUIOB U 3AIUTE OT HEe.

JlaGopaTtopHble onbIThL. B3anmMoaeiicTBHE IMHKA U KeJie3a C paCTBOPAMU KHUCJIOT
U mienoyei. 3HaKOMCTBO ¢ 00pa3IiaMy METaJUIOB U UX pynaMu (paboTa ¢ KOJUICKITUSIMH).

PacuerHble 3amaum.PacueTsl 1O XMMHUYECKUM YypaBHEHUSM, CBS3aHHbIE C
MaccoBOM JI0JIeil BBIX0/1a MPOAYKTa PEaKIIUU OT TEOPETUYECKH BO3MOKHOTO

IIpakTnyeckasi padora. PemieHue 3JKCHEPUMEHTAJBHBIX 3aJa4 IO TeMe
«MeTtasmmn.

Tema 7. HemeTabl

O0630p cBoiicTB HemeTaioB. OKHUCIUTEILHO-BOCCTAHOBHUTEIIBHBIE CBOWCTBA
TUMUYHBIX HEMeTaIoB. OKCHIIBI HEMETANIOB W KHCJIOPOJIOCOJCPIKAIINE KHUCIOTHI.
BonopoHbie coequHEHNST HEMETAJLIOB.

JemoncTpanuu.O6pa3upl  HemeTaioB. OOpasilbl  OKCHJIOB HEMETaUIOB |
KHCJIOPOJICOACpKAIUX KUCIOT. ['openue cepol, hocdopa, xene3a, MarHus B KUCIOPOJIE.

JlabopaTopHble ONBITHI. 3HAKOMCTBO ¢ oOOpaslaMud HEMETaUIOB W HUX
MPUPOJHBIMU COCIMHECHUSIMH (paboTa ¢ KOJUISKIMSAMHU). Pacmo3HaBaHWe XJIOPHUIOB,
cynbhaToB, KapOOHATOB.

I'eneTnveckas CBsI3b HEOPraHMYECKUX U OPTaHUYECKUX BEIICCTB.

IIpakTuyeckasi padora. PemeHue 3IKCIepMMEHTAJbHBLIX 3aJa4y MO TeMe
«HemeTtanabn».

Tema 8. XuMus " :Ku3Hb.

XuUMHS B MPOMBIIITIEHHOCTH. [[pUHIIMIIBI XUMUYECKOTO MPOU3BOJACTBA. XHUMHUKO-
TE€XHOJIOTMYECKUE MPUHIMUIBI TPOMBIIUIEHHOTO MOJIydeHUs MeTamuioB. [Ipou3BoncTBO
yyryHa. [IpousBoactBo cranu.

XuMmus B ObITy. XUMHUYECKas! TPOMBIIUICHHOCTh M OKPY)KAOIIas cpeja.

IpakTtukym 7 4). Pemienue sKcriepUMMEHTAJBHBIX 3a/lad [0 HEOPraHWYECKOMH
XMMHH; pEIIEHHE SKCIEPUMEHTAJIBHBIX 3a7ad II0 OPraHUYeCKOW XUMHH; PpELICHHE
MIPAKTUYECKUX pacueTHBIX 3a]a4; OJy4eHue, coOupaHue 1 pacro3HaBaHUe T'a30B.



TEMATHYECKOE IINTAHUPOBAHHUE

paszgen | TeMa gacoB | IIpaktuy. | KoHTpOIBH.
[ToBTOpenue xypca 10 ki 1
1 Teoperudeckne ocHOBbI XumMuu (194) 19 1 1
1.1 Baxxneiiine XuMU4YECKUE TIOHSITHS U 3aKOHBI 4
1.2 CrpoeHnue BemiecTBa 3
1.3 Xumudeckue peakiuu 3
1.4 PacTBOpBI 5 1
1.5 DnexTpoXuMHUYECKUue peaKkiuu 4 1
2 Heoprannueckass xumus 11 2
2.1 Meramibl 6 1
2.2 Hemertaiuibl 5 1 1
3 XuMusi v )KNU3Hb 3
Hroro 34 3 2
KAJIEHIAPHO-TEMATHUYECKOE IINTAHUPOBAHHUE
No | HanmeHoBaHus pa3iesioB U XapakTepucTuKa OCHOBHBIX Hara
ypo | TeM BUJIOB JICATEIHHOCTH YUCHUKA
(Ha ypOBHE y4EOHBIX
Ka . .
JIEHCTBUI)
1 [ToBTOpenue kypca xumuu 10 [Inan | ®@akt
KJ1acca. XMMHYECKHUI 3JIEMEHT.
Hyxnuapt. 130TomBI
Teopernyeckue ocHOBbI XuMuu (194)
1. Baxuelnme XUMHUYECKUE TIOHATHS M 3aKOHBI (4 1)
2. 3akoHbI coxpaHeHusi Mmaccbl U | [lepeuncnars BaxHewme
SHEPrUu B XUMUHU. XapaKTePUCTUKHU
XUMHYECKOTO AJIEMEHTA.
OOBACHATH pa3auune MEXIy
. MOHITUSIMA «XUMUYECKHI
3. [lepuoanueckuii 3aKoH.
AIEMEHT», «HYKIUI,
Pacnipenenenuie 3n1eKTpoHOB B
«u3otomy. [IpuMeHsTh 3aK0H
aToOMax >JIEMEHTOB MaJIbIX
COXPaHEHHUS MaCChI BEIIECTB
OOJIBIINUX TEPUOJIOB. .
IIPU COCTABJICHUU YpaBHEHHI
XUMHYECKUX PEaKIIUu.
4, ITonoxxenue B HepHOHH‘{CCKOﬁ Onpe)leﬂ;n“}, MaKCUMAaJIbBHO
CHUCTEME BOJ0OPO/A, BO3MOKHO€E YHCIIO
JTAHTAaHOUJIOB, aKTUHOUJIOB U




HCKYCCTBCHHO ITOJIYYCHHBIX
9JICMCHTOB.

BanenTHOCTh U BaJICHTHBIC
BO3MOXHOCTH aTOMOB

3JIEKTPOHOB Ha
HHEPreETUUECKOM YPOBHE.
3anuceIBaTh rpaguuecKue
AIIEKTPOHHBIE POPMYIIBI S-, P-
U d-3JIEMEHTOB.
XapakTepu30BaTh MOPAIOK
3ar0JHEHUSI 2JIEKTPOHAMU
SHEPreTHYECKUX YPOBHEN U
MOlypOBHEMN B aTOMaXx.
OOBICHATH, B UM
3aKIIrouaeTcsl PU3NYECKUil
CMBICIT TIOHATHS
«BaJICHTHOCTELY. OOBACHATS,
YeM OIpeIesIIOTCS
BaJICHTHBIE BO3MOYKHOCTH
aTOMOB Pa3HbIX 3JIEMEHTOB.
CocraBnaTh rpaduueckue
3NIEKTPOHHBIE (POPMYIIBI a30Ta,
docdopa, KUCIOPOIa U CEPHI,
a TaKKe XapaKTepu30BaTh
W3MEHEHHsI PaIiyCOB aTOMOB
XUMHUYECKHUX JIEMEHTOB TI0
nepuojiaM u A-rpynmnam
MEePUOMIECKON TaOIHIIBI

1. Crpoenue BemiectBa (349)

OCHOBHBIE BUJBI XUMHUUECKOU
cBs3u. MloHHAs ¥ KOoBaJIeHTHAs
CBs13b. MeTamn4yeckas CBI3b.

Bonopoanas cBs3b.

[IpocTpaHCcTBEHHOE CTPOCHHE
MOJIEKYI.

CTpoeHue KpuCTaILIOB.
Kpucrannuueckue peméTku.

[TpuunHbl MHOTOOOpa3Us
BELIECTB.

OOBACHATD MEXaHU3M
00pa3oBaHUsl HOHHOU U
KOBAJICHTHOH CBSI3H U
0COOEHHOCTH (HHU3HYECKUX
CBOWCTB MOHHBIX U
KOBAJICHTHBIX COCIMHCHUIA.

CocTaBiATh IEKTPOHHBIE
(GopMyIIBI MOJTEKYIT
KOBAJICHTHBIX COEIMHECHUI.
OOBSICHATH MEXaHU3M
00pa3oBaHus BOJOPOIHOM 1
METaJJIMYeCKO CcBsA3eH 1
3aBUCHMOCTb CBOMCTB
BEILIECTBA OT BHUJIA
XUMUYECKOH CBS3U.
OOBACHATD
IPOCTPAHCTBEHHOE CTPOEHHE
MOJIEKYJI OpraHUYECKUX U
HEOPraHMYeCKUX COCTMHEHU I
C MIOMOIIBIO MPEICTABIECHUH O
ruOpuIU3aK OpOUTaIEH.
OOBACHATH 3aBUCUMOCTh
CBOICTB BeIlleCTBa OT TUIA
€ro KpUCTAJUTMYECKOU




pemétku. OOBIICHSITH
NPUYHHBI MHOTOOOpa3us
BCILIECCTB

Xumnueckue peakiuu (3 1)

Krnaccudukarnus XuMHYECKUX
peaKuui.

10.

CKOpOCTh XUMHUYECKUX
peakuuii. Karanus.

11.

XHWMHUYECKOE PAaBHOBECHUE U
YCIIOBHUS €r0 CMEILCHUS.

[Iepeunciars npu3HaKu, 1o
KOTOPBIM KJIACCH(PHUIIUPYIOT
XUMHUYECKNE PEAKLIUH.

OOBACHATD CYLIHOCTb
XUMHYECKON PEaKIUH.
CocTaBisiTh ypaBHEHUS
XUMHYECKUX PEAKIIUH,
OTHOCSIIUXCA K
OMPENCIEHHOMY THITY.
OOBACHITL BIMSHUE
KOHIIEHTPAIIMI peareHTOB Ha
CKOPOCTh TOMOTE€HHBIX 1
FeTePOTEHHBIX PEAKIIHM.
OODBACHATL BIMSHUE
pa3IuYHbIX (PaKTOPOB Ha
CKOpPOCTh XUMHUYECKOU
pEeaKIru, a TAKKE 3HAYEHUE
MIPUMEHEHUSI KaTalnu3aTOPOB U
WHTUOMTOPOB HA MIPAKTHUKE.
OOBACHATE BIUSHUE
W3MEHEHUS KOHIIEHTPALNH
OJTHOTO U3 pearupyrommx
BEIIIECTB, TEMIIEPATyphl U
JTaBJICHUS Ha CMEIICHNE
XUMHYECKOTO PaBHOBECHS

1. PactBopsl (5 1)

12.

Z[I/ICHepCHBIe CHUCTCMBI.

13.

CriocoObl BeIpasKEeHUS
KOHLIEHTPALIUU PACTBOPOB.

14.

IIpakmuueckasn paboma

1 «IIpuroroBiieHuE pacTBOPOB
C 3aJJaHHOU MOJIAPHOM
KOHIICHTPALIEW».

15.

DNEeKTpOIUTHYECKas
quccoumanus. Bonopoausiit
nokasarenb. Peakiimy HOHHOTO
oOMeHa.

16.

FI/I,I[pOJ'II/B OpTraHU4YCCKUX U

XapakTepu3oBaTh CBOMCTBA
pa3IMYHBIX BUJIOB
JUCIIEPCHBIX CUCTEM,
YKa3bIBaTh IPUYHUHBI
KOaryJsiiuy KOJJIOUIOB U
3HAQUYEHHE 3TOTO SBJICHHUSL.
Pemiate 3agaun Ha
IIPUTOTOBJIEHUE PACTBOPA
OIIPENENEHHON MOJIIPHOM
KOHLEHTpaluu. ['0TOBUTH
pPacTBOP 3aJaHHON MOJISIPHOU
KoHIeHTpauuu. OOBSICHSATS,
II0YEMY PACTBOPBI BELIECTB C
VOHHOU U KOBaJICHTHOU
MOJIIPHOM CBSI3BIO ITPOBOJSAT
AJIEKTPUYECKUN TOK.
Omnpenensats pH cpenbl ¢
MIOMOLIBI0 YHUBEPCAIBLHOTO




HEOPraHWYECKUX COCIMHEHUM.

uHaukatopa. OObACHATS C
IIO3ULIMH TEOPUU
ANEKTPOIUTUYECKON
JMCCOLIMAIMU CYIIIHOCTh
XUMHYECKUX PEAKIIUH,
MPOTEKAIOIINX B BOJHOMN
cpene. COCTaBIISIT MOJHBIC U
COKpalIEHHbIE NOHHBIE
YPaBHEHUS PEAKIIUH,
XapaKTEPHU3YIOUIUX OCHOBHbIE
CBOMCTBA BaXKHEUIIINX
KJIACCOB HEOPraHUYECKHUX
coeauHeHu. OnpenensiTh
pEaKUHUIO Cpeabl pacTBOpa
cosiu B Bojie. COCTaBIIsTh
YpaBHEHUS peaKUid
TUAPOJIN3a OPTaHUYECKUX U
HEOPraHMYECKUX BEIIECCTB

1. Dnextpoxumudeckue peakuuu (4 1)

17. | XuMuuyeckue UCTOYHUKHU ToKa. | OOBSCHATH NPUHLUI pabOThHI
Psin cranmapTHBIX raJIbBAHUYECKOTO 3JIEMEHTA.
AJIEKTPOIHBIX MOTEHIIUATIOB. OOBACHATD, KaK YCTPOEH

CTaHJIapTHBIA BOJOPOHBIN

18. | Koppo3us MetaiioB u €€ anekTpol. [Tonp3oBaThCs
MpeAYNpPEXKICHHE. PAIOM CTaHIAPTHBIX

3JIEKTPOIHBIX TIOTEHIUAJIOB.

19. | Dnexrposus. OT1nnyath XUMUYECKYIO

KOPPO3HIO OT
3IEKTPOXUMHUUYECKOM.

20. | KonrpoJabnas pabdora 1 o O6BACHSTH TIPHHIATIET
TeMe «TeopeTnyeckne OCHOBBI 3AIIATHl METAIUTYECKIX
XUMUID W3JIETHMI OT KOPPO3HH.

OOBACHATD, KaKHe MPOLIECCHI
MIPOUCXOJAT Ha KAaTO/€ U
aHOJE MPHU EKTPOIIU3E
pacIuiaBoB U PaCTBOPOB
cosieil. CocTaBiATh
CyMMapHbI€ YpaBHEHUS
peaKkLuii 3eKTpoIn3a
Heoprannveckas xumus (11 1)
1. Mertanmnsi (6 4)

21. | OOuiast xapakTepUCTUKA U XapakTepu3oBaTh 001Me
CrocoObl NOJTY4YEHUs CBOMCTBAa METAJJIOB U
METaJJIOB. Pa3bACHATH UX Ha OCHOBE

IPEJCTaBIEHUN O CTPOCHUU

22. | OG30p METaNIUYECKUX aTOMOB METAJJIOB,

271eMEHTOB A- 1 b-rpym.

METAJUIMYECKO# CBS3U U




23.

Menp. LHunk. Tutan. Xpom.
Kene3o, HUKEIb, IIJIaTHHA.

24,

CmaBsl METAJUIOB.

25.

OKCI/II[I)I U TUAPOKCHUIbI
METAJLJIIOB.

26.

Ipaxmuueckas paboma

2 «Pemenue
3KCHepI/IMGHTaJ'IBHBIX 3a1a4 110
TeMe «MeTaTey.

METAJUINYECKO N
KPUCTAJUIMYECKOU pelIETKE.
HnmoctpupoBaTts npuMepaMu
CHOCOOBI MOTYYCHHUS
METaJUIOB. XapaKTepru30BaTh
XUMHUYECKHE CBOMCTBA
metainoB [A—IIA rpynn u
QITIOMUHHUS, COCTABIISATh
COOTBETCTBYIOIINE YPAaBHEHUS
peakuuii. OOBIACHIATH
0COOEHHOCTH CTPOECHHUS
ATOMOB XUMHYECKHUX
311€MEHTOB b-rpynn
NIEPUOINYECKON cucTeMbI /1.
N. MenneneeBa. CocTaBisiTh
YpaBHEHUS PEAKIIUH,
XapaKTepHU3YIOIINX CBOMCTBA
M€Y, IIMHKA, TUTaHa, XpoMa,
)kenesa. [IpenckaspiBaTh
CBOIICTBA CITJIaBa, 3HAS €T0
coctaB. OOBSICHATH, KaK
U3MEHSIOTCSI CBOMCTBA
OKCHJIOB Y THJIPOKCUJIOB
METAJIJIOB 110 NepuoJiaM u A-
rpymmnam MnepuoInueckoi
Ta0muIEl. OOBICHATE, KaK
U3MEHSIOTCS CBOMCTBA
OKCHJIOB Y THJIPOKCUJIOB
XUMHUYECKOTO 3JIEMEHTA C
MOBBIILIEHUEM CTEIIEHU
OKHCIIEHHUS €r0 aToMa.
3anuceIBaTh B MOJIEKYJISIPHOM
Y MOHHOM BUJI€ YPABHEHUS
XUMHUYECKUX PEAKLUH,
XapaKTEPHU3YIOUUX KUCIOTHO-
OCHOBHBIE€ CBOMCTBA OKCHJIOB
Y TUAPOKCUJIOB METAJIIOB, a
TaK)K€ SKCIEPUMEHTAIBHO
JI0Ka3bIBaTh HAIMUUE ITUX
cBoiicTB. Pacnio3naBath
KAaTUOHBI COJIEH C TOMOIIBIO
KaueCTBEHHBIX PEAKIU

1. Hemeramnsi (5 u)

217.

0O630p HemetamoB. CBoiicTBa
Y TIPUMCHECHUE BOKHEHIITUX
HEMETaJIJIOB.

28.

OO11ast xapakTepuCTHUKA
OKCHJIOB HEMETAIIJIOB U

XapakTepu3oBaTh 001Me
CBOMCTBA HEMETAJNIOB U
Pa3bACHATH UX Ha OCHOBE
IPEJICTaBIEHUN O CTPOCHUU
atroMa. HaspiBatb o0Onactu
NPUMEHEHHS BaXKHEHIIINX




KHUCJIOPOJICOJEPKALIUX
KUCJIOT. OKUCIUTENTbHBIE
CBOMCTBA CEpHOM U a30THOM
KUCIO0T. BogopoaHeie
COCIMHEHUS] HEMETAIIIIOB.

29.

I'eneTnueckas cBsI3b
HEOPraHUYECKUX U
OPraHUYEeCKHUX BEIIECTB.

30.

Ipakxmuueckasa paboma 3
«Pemenue
HKCTIEPUMEHTAIBHBIX 3a71a4 110
teMe «Hemeramiby.

31.

KounTtpoJsbHas padora 2 no
teme «Heopranmueckas
XUMU.

HEMETaJUIOB.
XapakTepu3oBaTh CBOMCTBA
BBICIIUX OKCHJIOB HEMETAJUIOB
U KHCIJIOPOJICOACPKAIINX
KHCJIOT, COCTaBIIATh
YpaBHEHUSI COOTBETCTBYIOIINX
peakuii ¥ OOBICHITH UX B
CBETE IMPECTaBICHHI 00
OKUCITUTEIHHO-
BOCCTAHOBUTEIBHBIX
peakusax u
3JIEKTPOJIUTUYECKON
mucconuanmu. CocTaBiIATh
YPaBHEHUS PEAKIIUH,
XapaKTEPHU3YIOUTUX
OKUCITUTEIILHBIE CBOMCTBA
CEpPHOM M a30THOM KUCJIOT.
XapakTepru30BaTh U3MEHEHUE
CBOMCTB JIETyYHX BOJOPOTHBIX
COeQUHEHNN HEMETAIJIOB 110
nepuoay U A- rpynmnam
MEPUOTUYECKON CUCTEMBI.
Jloka3bpIiBaTh B3aMIMOCBSI3b
HEOPraHU4YEeCKHUX U
OPraHNYEeCKUX COCTUHECHUH.
CocTaBiATh ypaBHEHUS
XUMHYECKUX PEAKIIUH,
OTPAKAIOIINX B3aUMOCBSA3b
HEOPraHU4YEeCKHUX U
OPraHUYEeCKHUX BEUIECTB,
O0OBSACHATH UX HA OCHOBE

TEOPUH DJICKTPOJIUTHICCKON
JIMCCOLIMAIIUN U
MpeICTaBICHUI 00
OKHMCIIMTEILHO-
BOCCTaHOBUTEIBHBIX
nporieccax. [Ipakruuecku
pacro3HaBaTh BEIIECTBA C
ITOMOIIBI0 KaY€CTBEHHBIX
peaKIuii Ha aHHOHBI

Xumus 1 Ku3Hb (3 9)

32.

XHMHS B IPOMBIIUICHHOCTH.
IIpuHIHUIIBI XUMUYECKOTO
IIPOU3BOJACTBA. XUMHUKO-
TE€XHOJIOTMYECKUE TIPUHLIUIIBI
IIPOMBIILIEHHOTO TOJIy4EHUs
Mertaiuios. [IpousBoacTso
YyryHa 1 CTaJIH.

OOBACHATH HayYHBIE
MPUHLUIIBI IPOU3BOJICTBA HA
npuMepe NPOU3BOJICTBA
CEpPHOM KUCIIOTBHI.

HCpC‘-II/ICHSITB TIPUHIUIIBI
XUMHUYCCKOTO ITPpONU3BOJACTBA,
HCII0JIb3YECMBIC ITPU




33. | Xumus B ObITy. XUMHUYECKas
MPOMBIIUICHHOCTh
OKpY’Karoliasi cpefia.

34. | UTOroBbIii ypoK 1Mo Kypcy

xumud 11 knacca.

[IOJIy4CHUH YYT'yHa.

CocraBisTh ypaBHEHUS
XUMHYECKUX PEAKIIUH,
MPOTEKAIOIIUX MPU
MOJYYEHUH YyI'yHa U CTaJIu.

CobmtoaTh npaBuia
Oe3omacHOM paboThI CO
cpencTBamMu OBITOBOM XUMHH.

OOBACHATH PUUHHBI
XUMHNYCCKOTO 3arpsA3HCHHUA
BO3/lyXa, BOJOEMOB U MOYB

Chnucok uTepatypsl

Pymutuc I'.E., ®eapaman @.I"., Xumus. OcHoBsl 0011e#t xumun. 11 kimace. — M.:

[Ipocsemenue.

I'apa H.H. Xumus. [Tporpammel 0611e00pa3oBaTeNbHBIX yUpexAeHUNA. — M.:

[IpocBenienue,

Bpeiirep J.M., baxxenoBa A.E., Xumus 8-11 xnaccel. PazBepHyToe TemaTrueckoe
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Xomuenko N.I'.CO0pHUK 3a1a4 ¥ yIpaXHEHUH 110 XUMHUH.




