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Ili1anupyemble pe3yabTaThbl OCBOCHUS] Y4eOHOI0 npeaMeTa « XuMHs»

JInuHocTHAsi opueHTAmHMsi 0Opa30BAaTEIBLHOTO IMPOIECCa BBIABIACT MPHOPUTET
BOCITUTATEIIBHBIX W Pa3BUBAIOMIMX Iiesield oOydeHus. CTIOCOOHOCTh y4aIuxcsl MOHMMATh
MPUYUHBI U JIOTHMKY Pa3BUTHS XHUMHYECKUX TIPOIECCOB OTKPHIBAET BO3MOKHOCTH JIJIS
OCMBICJICHHOTO BOCTIPUSTHSI BCETO, YTO MPOUCXOAHUT BOKpYT. CuctemMa y4eOHBIX 3aHATHN
MpU3BaHa CIOCOOCTBOBATh PAa3BUTHIO JIMYHOCTHON CAaMOWICHTU(HUKAIIUU, TYMAaHHUTAPHON
KYJIbTYPhI IIIKOJIBHUKOB, YCHJICHUIO MOTHBAIIUU K COIIMAIIBHOMY TTO3HAHUIO U TBOPUYCCTBY,
BOCIIUTAHUIO JUYHOCTHO W OOINECTBEHHO BOCTPEOOBAHHBIX KadeCTB, B TOM YHCIIC
IPaKJaHCTBEHHOCTH, TOJICPAHTHOCTH.

JleSITeIbHOCTHBIN MOAXO0] OTPa)KaeT CTPATETHI0O COBPEMEHHON 00pa3oBaTeIbLHOM
MOJIMTUKH: HEOOXOAMMOCTh BOCITUTAHUS YEJIOBEKa M TpaKJaHWHA, MHTCTPHPOBAHHOTO B
COBpPEMEHHOE €My OOIIEeCTBO, HAIEJICHHOTO Ha COBEPIIEHCTBOBAaHUE 3TOr0 OOIIECTBA.
CucreMa ypoKOB COPUECHTHPOBAHA HE CTOJIBKO Ha Tepe/lady «rOTOBBIX 3HAHUIN», CKOJIBKO
Ha (QOpMHUPOBAHHEC AaKTHMBHOW JMYHOCTH, MOTHBHPOBAaHHOM K €aM0O0Opa30BaHHMIO,
oOnafaronieil  JIOCTaTOYHBIMM HaBBIKAMH M TICMXOJIOTHUECKMMHU YCTAaHOBKAMH K
CaMOCTOSITEJILHOMY TIOMCKY, OTOOpY, aHalM3y W HCIOJb30BaHUIO HWH(OpMaIuu. ITO
IIOMOYKET BBINYCKHUKY aJanTUPOBaThCcsI B MUpPE, rae o0beM HHOpMAIMU pacTeT B
TCOMETPUYCCKON TIPOTPECCHH, TJAE COIMalbHAas M NPpodecCHOHANIbHAS YCICIIHOCTh
HAnpsIMyI0 3aBHUCST OT MO3UTMBHOIO OTHOIICHHUS K HOBAIUSM, CaMOCTOSTEIbHOCTH
MBIIIJICHUS ¥ UHUIIMATUBHOCTH, OT TOTOBHOCTH MPOSIBISATH TBOPUYECKUH MOJXOJ K JEiy,
UCKaTh HECTAHJAPTHBIE CIIOCOOBI PEIICHHs MTPOOJIEM, OT TOTOBHOCTH K KOHCTPYKTUBHOMY
B3aMMO/JICHCTBHUIO C JIFOJIbMU.

Y4eOHo-BOCIMTATEIbHBIE 32/1a4M Kypca XMMHUHU PEIIAIOTCA B MPOLIECCE YCBOCHUS
yUYalIUMUCSA OCHOBHBIX MOHSATUN XUMUHU, HAYYHBIX (PAKTOB, 3aKOHOB, TEOPUH U BEIYIINX
U/IeH, COCTABIISIIONINX OCHOBY JJISl OATOTOBKU IIKOJIBHUKOB K TPYJIOBOM JNEATEIHLHOCTH U
(dbopMUpOBaHUS UX HAYYHOTO MHUPOBO33PEHHUSI.

B cooTrBercTBUM € THUMOBBIM Y4YeOHBIM IIJITAHOM B IIKOJIE HM3YyYarOTCS OCHOBBI
Heoprannyeckor xumuu B VIII—IX knaccax,

- U3YYCHHE OCHOB HAYKH: BOKHEHUIINX (DaKTOB, MOHATHI, XUMUYECKUX 3aKOHOB U
TEOpUH, XUMUUYECKOW CHUMBOJIUKH, JIOCTYMHBIX OOOOIICHH MHMPOBO33PEHUYECKOTO
XapakTepa;

- O3HAKOMJICHHE C TEXHOJOTHYECKUM MPUMEHEHHUEM 3aKOHOB XMUMHUH, C HAyYHBIMU
OCHOBaMH XMMHUYECKOTO MPOU3BOJICTBA, C TPYIOM JIOACH HAa XMMHYECKOM M CMEXHBIX
MIPOU3BOJICTBAX;

- BOCTIMTAaHUE HPAaBCTBEHHOCTH, TyMaHU3Ma, OEPEKHOTO OTHOIIEHUS K MPHUPOJE U
COOCTBEHHOCTH;

- BOCITUTAaHUE OCO3HAHHOUN MOTPEOHOCTH B TPYJZE, COBEPIICHCTBOBAHUE TPYAOBBIX
YMEHUH W HABBIKOB, MOJTOTOBKA K CO3HATEILHOMY BBIOOPY MPO(ECCHU B COOTBETCTBUU C
JUYHBIMHU CITOCOOHOCTSIMH U TTOTPEOHOCTSIMU OOIIIECTBA;

- (opMHUpOBaHWE YMEHHI CpaBHWUBATh, BHIWICHSATH B M3YYCHHOM CYIIECTBEHHOE;
YCTaHABIMBATh NPUYWHHO-CIIC/ICTBEHHBIE CBS3W; JeJaTh OOOOIICHUS, CBSI3HO W
JI0Ka3aTeIbHO W3JIaraTh YYEOHBIH MaTepual; CaMOCTOSTEIHHO TIPUMEHSTh, MMOTOIHATh U
CHUCTEMaTU3UPOBATh 3HAHMUS,



- (hpopmupoBaHHre yMeHU 00palaThCs ¢ XUMUYECKMMU BEIIECTBAMU, TPOCTEHIITUMU
npubopamu, o0OpyJOBaHUEM; COONIIOAATH MpaBUJIa TEXHUKH O€30MAaCHOCTH; YUUTHIBATH
XUMHYECKYI0 IPUPOAY BELIECTBA ISl MPEAYNPEXKICHHUS ONMACHBIX JUIsl YeJIOBEKa SIBJICHUMN
(moxapoB, B3pbIBOB, OTPABICHUN U T. II.); HAOIIOJATh U OOBICHATH XUMUYECKUE SIBICHMUS,
MIPOUCXOAIINE B NPUPOJE, JabOpaTOpUH, Ha MPOU3BOJACTBE U B MOBCEIHEBHOMN JKU3HU;
(uKCUpPOBAThH PE3YJIbTATHI OINBITOB; /EJIaTh COOTBETCTBYIOIINE 0000IEHNUS;

- (¢opMHpOBaHUE YMEHUN OPraHU30BBIBATH CBOM YUYEOHBIA TPYyHA; MOJB30BATHCS
y4€OHUKOM, CHpPAaBOYHOM JHMTEepaTypoi; coOJogaTh IMpaBuia paboThl B  KJAcCe,
KOJUICKTHUBE, Ha paboueM MecTe.

N3yyeHnue XUMHH B IIKOJIE€ HAIIPABJICHO HA JOCTUXKEHUE CIEAYIOLIUX LIeJICH:

- OCBOGHHE BaXXHEHIIMX 3HAHUNA OO0 OCHOBHBIX MOHATHUAX M 3aKOHAX XHUMUH,
XUMHYECKOW CUMBOJIUKE;

- OBJIQJIEHUE YMEHUSMU HAOII01aTh XUMUUYECKHUE SIBJICHUS, POBOAUTH XUMHUUECKUI
HKCIIEPUMEHT, MNPOU3BOAUTH pPACUEThl HA OCHOBE XHMHUYECKUX (OPMYJ BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEaKIUN;

- pa3BUTHE I03HABATEIIbHBIX WHTEPECOB U HHTEJUIEKTYaJbHBIX CIOCOOHOCTEH B
nporecce MPOBEAEHUS XMMHUYECKOT0 SKCIEPUMEHTa, CaMOCTOATEIbHOTO MPUOOPETEHHUS
3HAHHUM B COOTBETCTBUHU C BO3ZHUKAIOUIUMU KU3HEHHBIMU TOTPEOHOCTSIIMH,

- BOCIHUTAHHE OTHOILIEHUS K XMMHHM KaKk K OJHOMY M3 (PyHIaMEHTaJIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUS U DJIEMEHTY 00II€YeI0BEYECKON KYIbTYPHI;

- IPUMEHEHHUE IOJIYYEHHbIX 3HAHUN U yMEHMH A1 0€30MacHOr0 MCHOJIb30BaHUS
BEIIECTB U MAaTepUaJiOB B OBITY, CEIbCKOM XO3SMCTBE M Ha IPOM3BOJCTBE, PELLICHUS
NPAKTUYECKUX 3a1ad B IIOBCEHEBHOM J>KW3HU, NPEAYNPEKACHUS SBICHHUN, HAHOCSIIMX
BpEJI 3710POBBIO YEJIOBEKA U OKPYXKAIOLIEH cpelie.

IIporpamma 10 XHMMHMHM TO3BOJIIET PACKpbITh BEIyIIME WAEH W OTICIbHBIC
IIOJIO’KEHHMSI, BA)KHBIE B ITI03HABATEIIBHOM U MUPOBO33PEHYECKOM OTHOIICHUM:

- 3aBUCUMOCTb CBOMCTB BELIECTB OT COCTaBa U CTPOCHHSI;

- 00yCIJIOBIIEHHOCTh IPUMEHEHUSI BEILIECTB UX CBONCTBaMH;

- MaT€pUAIbHOE €INHCTBO HEOPIraHUYECKUX U OPraHNYECKHUX BELIECTB;

- IBMDKCHHUE TTIO3HAHMS K BCe OoJiee rTyOOKON CYITHOCTH;

- 00yCIIOBJIEHHOCTh NPEBPAILlEHUH BEIIECTB JEHCTBHEM 3aKOHOB MTPUPOIbI;

- Iepexoj]] KOJMYECTBEHHBIX HW3MEHEHUH B KAYECTBEHHBIE M pa3pelICHUE
MIPOTUBOPEUNI;

- pa3BUTUE XUMUU O] BIUSIHUEM TPeOOBaHUI HayYHO-TEXHUYECKOTO MIPOrpecca;

- BO3pacTapllias poJiib XWMHHM B CO3JaHUM HOBBIX MAaTE€pUAIOB, B PEIICHHUU
HHEPreTUYECKOl M MPOJOBOJBLCTBEHHOW MpOOJEeM, B BBINOJIHEHHWU 3a]ad XUMHU3ALUU
HapOJHOT'0 XO35IICTBA, 3KOHOMHH CHIPbsI, OXPaHbl OKPYXKAIOLIEH CPEIbI.

B nensix noamTeXHu4ecKod NOJAr0TOBKH MpOorpaMMma J1aeT BO3MOXKHOCTb 3HAKOMUTD
y4Yaluxcsi ¢ XUMHYECKUMH MPOU3BOJICTBAMHM U OCHOBHBIMH HAIPABIECHUSMH UX PA3BUTHSA:

- OCBOEHHUE HOBBIX UCTOYHUKOB CHIPbS;

- BHEJPEHHE IPOTrPECCUBHBIX TEXHOJOIMYECKUX MPOLECCOB (Malo CTaJuNHBIX,
0€30TXOIHBIX), allllapaTOB ONTUMAJIFHO OOJIBIIION €TUHUYHON MOIITHOCTH;

- HCIIOJIb30BaHUE aBTOMAaTU3UPOBAHHBIX CpEJIICTB yIPaBIICHUS U
MUKpPOIPOLIECCOPHON TEXHUKHU. YUallMecs MOJIy4aroT CBEICHUS O KOHKPETHBIX MEpPAX IO
3alllUTe OKpyXaromed cpeapl. B mensx mnpodopueHTanuMy —ydamuxcs — Jaercs
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XapakTepucTuka mnpodeccuid ammapaTdydka, olreparopa, JdabopaHTa XUMUYECKHX
MIPOU3BOJICTB.

IIpenmeTHBIMHU pe3yabTaTaMU OCBOEHUS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBbI

10 XMMHU ABJIAIOTCA:

B pe3ynbTare u3ydeHus: XUMUU YYEHHUK MMOJYYUT BO3MOXKHOCTD:

MOHUMATh:
Ba)KHeWIIHe XMMUYECKHe MOHSTHSA: BEIIECTBO, MOJIEKYJIA, XUMUYECKasl CBA3b,
AIEKTPOOTPULIATEIIBHOCTh, BaJ€HTHOCTb, YTJIEPOJHBIM CKeNeT, (YHKIIMOHAIbHAS
rpyImna, u30Mepus, TOMOJIOT U,
OCHOBHBbIE 3AKOHbI XUMHM: COXPAHEHHUS MACChl BELIECTB, TOCTOSIHCTBA COCTABA;
OCHOBHbI€ TeOPpHMHM XMMHH: XUMHYECKOM CBSI3U, CTPOCHUS OPraHUYECKUX
COCJIMHCHUI;
Ba)KHelilllMe BellecTBA M MAaTepHajbl: METaH, JTWICH, alleTUJieH, OCH30JI,
ATAHOJ, JKUPBI, MbUIA, TJIOKO3a, caxapo3a, Kpaxmaj, KjeTdyarka, OeJKH,
MCKYCCTBEHHBIE U CUHTETUUECKHUE BOJIOKHA, KayuyKH, IJIaCTMACCHI;
HA3bIBATh M3YUYCHHBIC BEUIECTBA MO «TPUBUAIBHOW» WM MEXKIYHAPOIHOM
HOMEHKJIATYPE;
omnpeaesATh: BAJICHTHOCTh XUMHUYECKUX 3JIEMEHTOB, TUI XMMHUYECKOW CBA3U B
COEJIMHEHUSAX, MPUHAJJIEKHOCTh BEIIECTB K Pa3JIMUHbIM KJIACCaM OPraHUYECKUX
COCJIMHEHUM;
XapaKTepu30BaTh: OO0IIMEe XUMHUYECKHE CBOWCTBA OPraHUYECKHUX COEIUHEHUM;
CTPOCHHME U XUMUYECKHE CBOMCTBA N3YUEHHBIX OPTrAaHUYECKUX COEANHEHNUI;
00BSACHATH: 3aBUCUMOCTh CBOMCTB BEUIECTB OT UX COCTABA U CTPOCHHS;
BBINOJIHATh XMMHUYECKHH JKCIEPHMMEHT TI0 pPAaclO3HABAHUIO Ba)KHEHIINX
OpraHWYECKUX BELIECTB;
NPOBOAMTL  CAMOCTOSTCIIBHBIM  TOMCK  XHMHYECKOHW  WHpopMamuum ¢
UCIIOJIb30BAHUEM  PA3JIMYHBIX HMCTOYHHUKOB (HAYYHO-TIONMYJIAPHBIX HW3JaHUMH,
KOMIIBIOTEpHBIX ~ 0a3  JaHHBIX, pecypcoB  HWHTepHeTa);  MCIONB30BATH
KOMIIBIOTEPHBIE TEXHOJOTHMU JUIsi OOpabOTKM U Tepefayd XUMUYECKOH
uH(OpPMAILINK U €€ TIPEJICTABICHUS B PA3IMUHBIX (hopMax;

HCNOJIb30BAaTh NPUOOPETEHHbIE 3HAHUS U YMEHUS] B MPAKTHYECKOM
AeSITeJIbHOCTH MIIOBCEIHEBHOM KU3HU JIJIS:

00BSCHEHHUS XUMUYECKUX SBJICHUH, IPOUCXOAIINX B IPUPOJC, OBITY U Ha
IIPOM3BO/ICTBE;

OIpECIICHHS BO3MOKHOCTH IIPOTEKaHUS XUMUYECKUX MPEBPAICHUHN B
Pa3IUYHBIX YCIOBUSAXH OLECHKH UX MOCICACTBUI;

HKOJIOTMYECKH TPaMOTHOTO ITOBEICHUS B OKPYIKaIOIIEH Ccpejie;

OIICHKH BIIMSIHHSI XUMUYECKOT'O 3arpsI3HCHUS OKPYKAIOIICH Cpeibl Ha OPraHU3M
YeJIoBeKa UAPYrHe KUBBIC OPraHU3MBI;

0e301acHOro OOpaIeHUs ¢ TOPIOYUMH M TOKCHIHBIMH BEIICCTBAMHU,
1a00paTOPHBIM 000PYIOBAHHUEM;

IIPUTOTOBJICHHS PACTBOPOB 3aJaHHOM KOHIIEHTPAIIMU B OBITY U Ha

MIPOU3BO/ICTBE; KPUTUUECKOM OLICHKHU JOCTOBEPHOCTU XUMHUYECKOU HH(POpMAIUH,
MOCTYIAIOIIEH U3 PA3HBIXUCTOYHUKOB



Peanm3zanusi BOCHUTATEJBHOI0 NOTEHUMAJa HAa YPOKAaX XMMHM Mpeanosaraer
cieaymwouiee:

- YCTaHOBJICHUE JOBEPUTEIBHBIX OTHOLIEHUH MEXAY YUYUTEIEM M €ro YYEeHUKaAMH,
CHOCOOCTBYIOUIMX IO3UTUBHOMY BOCHPHUSTHIO YyYallUMHUCS TpeOOBaHUW U MpPOChO
yuuTess, MPUBJICUYCHUIO MX BHUMaHUSA K OOCYXJaeMoll Ha Yypoke HH(OopMaluu,
AKTUBM3AIIMU UX IT03HABATEILHON JAEATENbHOCTH;

- noOyX/JeHHe IIKOJbHUKOB COONIOAaTh Ha YpoKe OOIIENPHUHATHIE HOPMBI
MOBEACHUS, IMpaBuia OOIIEHHUA CO CTapIUMU (YUUTENIAMH) U CBEPCTHUKAMHU
(LLIKOJTBHUKAMM ), IPUHIUIIBI YYEOHOW JTUCHUIUIMHBI U CAMOOPTraHU3alUu;

- MPUBJICUCHUE BHHUMAHMS IIKOJBHUKOB K LIEHHOCTHOMY AacHeKTy H3y4aeMblX Ha
ypOKax SIBICHUH, OpraHu3anus ux padoThl € MOJIydaeMOl Ha YPOKE COLUAIBbHO

3HaUYMMOM MH(}OpManuel — UHUIIMUPOBAaHUE €€ 00CYK/I€HUS, BBICKA3bIBAHUS yUAIIUMHUCS
CBOETO MHEHHUS IO €€ MOBOY, BEIPAOOTKH CBOETO K HEMl OTHOILICHHUS;

- UCIOJIb30BaHNE BOCIHUTATENbHBIX BO3MOXKHOCTEH COJlepKaHUsl yueOHOro mpeaMera
yepe3 JIEMOHCTPALMIO JEeTSIM NPUMEPOB OTBETCTBEHHOIO, TPa)XJAHCKOrO IOBEJCHUS,
IPOSIBJIEHUS 4YEJIOBEKOJIO0US U J100pOCEpPAEUHOCTH, Yepe3 MOA00p COOTBETCTBYIOLIUX
TEKCTOB ISl YTEHMs, 3a/lay Ui pelieHusi, MPoOJEMHBIX CUTyalluil s OOCYKIEHUS B
KJacce;

- OpUMEHeHHEe Ha  ypOKEe  HHTEPaKTUBHBIX  (OpM  pabOThl  yYaIlIUXCS:
MHTEJJICKTYaIbHBIX WUIP, CTUMYJHUPYIOUIUX MO3HABATENIbHYI0O MOTHBAIUIO IIKOJIHHUKOB;
JOUCKYCCUM, KOTOpBIE AT Y4YallUMCs BO3MOXKHOCTb HPUOOPECTH OIBIT BEACHMS
KOHCTPYKTHBHOT'O JMajora; TpynmnoBod paboTel Wiy pabOThl B Mapax, KOTOPHIE ydat
IIKOJIbHUKOB KOMaH/IHOM paboTe U B3aUMOJIEHCTBUIO C IPYTUMU JI€TbMU;

- BKJIIOYEHHE B YPOK HWIPOBBIX HPOIEAYp, KOTOpPbIE IOMOTAIOT HOJAEpKaTh
MOTHUBALMIO AETeH K MOJTYYEHHUIO 3HAHWN, HAJAXXKUBAHUIO MO3UTUBHBIX MEKIMYHOCTHBIX
OTHOILIEHUI B KJlacce, MOMOTalT YCTAaHOBIIEHHUIO J00pOKeIaTeNbHOM aTMocdepbl BO
BpPEMsI YPOKa;

- opranuzanus medcrBa MOTUBUPOBAHHBIX W 3PYAUPOBAHHBIX Yy4allMXCS HaJ HX
HEYCIEBAIOLUIUMH OJJHOKIACCHUKAMHU, JAIOUIETO MIKOJIbHUKAM COLIMAIbHO 3HAYUMBIM OIBIT
COTPYJHHYECTBA U B3aUMHOM OMOIIY;

- WHULMUPOBAHUE U TOJJEPKKA HCCIIEN0BATEIbCKON JEATENBHOCTH IIKOJIBHUKOB B
paMKax peaau3aliy UMHA WHIAUBUAYAIBHBIX U IPYNIIOBBIX MUCCIIEI0BATEIbCKUX IIPOEKTOB,
YTO JACT UIKOJbHUKAM BO3MOXKHOCTb IPUOOPECTH HABBIK CaMOCTOSITEIBHOTO PEIICHUS
TEOPETUUECKOI MpoOJeMbl, HaBbIK I'€HEPUPOBaHUS U O(OpMIIEHUS COOCTBEHHBIX HIEH,
HaBBIK YBaXXUTEJIBHOTO OTHOLIEHUS K UyXUM HJesAM, oQopMIIEHHBIM B paboTax
APYTUX HCCIeloBaTeNiel, HaBBIK IMyOJMYHOTO BBICTYIUICHHMSI TE€pel  ayAUTOpPUEH,
apryMEHTHUPOBAHMS U OTCTAaUBaHUS CBOEH TOYKH 3PEHUSI.



Conep:xanue yuedGHoOro npeamMera «XuMHs»
(11 xmacc — 68 yacoB)

Conep:xxanue yyeOHoro npeamera «Xumus», 11 kimacc (68 yacosn)

MeTtoanbl no3nanusi B xumuu (1 gac)
TeopeTnyeckre OCHOBbI XUMUM

Tema 1. BaxxHeilne XuMHU4YeCKUeE MOHITHA U 3AKOHBI (3 1)

AtoM. Xwumnueckuit osneMeHT. WM3orombl. IIpocThle U CIIOXKHBIE BEUIESCTBA.

3aKOH COXpaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS YHEPTUU TIPU
XUMHUYECKUX PEAKIMAX, 3aKOH IIOCTOSIHCTBA COCTaBa. BeliecTtBa MOJEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS.

Tema 2. llepuoanuyeckuii 3aKOH U nepuoauYecKas cucremMa
XMMHYECKHUX 3JICMEHTOB . A. MenaesneeBa
HA OCHOBE YY€HHSI 0 CTPOCHHUH aTOMOB (4 4)

ATtomHbIe opOuTany, S-, p-, d- u f-anexTporbl. OCOOCHHOCTH Pa3MEIICHHS SJICKTPOHOB
no opOuTaldsiM B aTOMax MaJlbIX W OOJBIIMX TEPUOJOB. DHEPreTUYECKHUE YpPOBHH,
noaypoBHU. CBsI3b NEPUOJMYECKOTO 3aKOHA M MEPUOAUYECKON CHCTEMBI XHUMHUYECKHUX
AJIEMEHTOB C TEOPHEHl CTpOoeHUsi aToMOB. Kopomkuii u ORuUHHBIU 6apuUaHmvl madauybl
Xumuyeckux snemenmos. 11o0keHne B NepuoANIECKON CUCTEME XUMUYECKUX DJIEMEHTOB
JI. 1. MenaeneeBa BOOPOa, JAHTAHOMJOB, aKTUHOWIOB M UCKYCCTBEHHO IMOJYYEHHBIX
3JIEMEHTOB.

BasleHTHOCTP M BaJICHTHBIE BO3MOYKHOCTHM aTOMOB. [lepmoanueckoe u3MEHEHHE
BaJICHTHOCTHU u pa3mepoB aTOMOB.

Pacuernble 3amauu. Boruucinenuss mMaccol, o0bemMa WM KOJWYECTBA BEIECTBA IO
U3BECTHOU Macce, 00beMY WIIM KOJIMYECTBY BEIIECTBA OJJHOTO M3 BCTYMHUBIINX B PEAKIIUIO
WJIU TIOJIYYUBILIHUXCA B PE3YJIbTaTEe PEAKLIHH.

Tema 3. Ctpoenue BemecTna (8 4)

Xumnueckasi cBsi3b. Bupl 1 MexaHU3Mbl 00pa30BaHUs] XUMUYECKOM CBsI3U. MloHHas
cBs3b. Katnonsl u annonsl. KoBaneHTHas HenonsipHasa cBa3b. KoBasieHTHas nosisipHas
CBS3b. DIIEKTPOOTPULIATENbHOCTh. CTENEHb OKUCIeHUsA. MeTannyeckas
CBAA3b. Booopoounas cessw. [Ilpocmpancmeennoe cmpoenue MoJieKyl Heop2anuyecKux u
OP2AHUYECKUX Geujecme.

THUIIBI KPUCTATUTMYECKUX PELIETOK U CBOMCTBA BELIECTB.

[TpuunHbI MHOTOOOpA3uUs BEMIECTB: U30MEPUSL, TOMOJIOTHS, aJUIOTPONHUS, UZOMONUSL.

JHucniepcubie cucteMbl. ctuaHbIe pacTBOPBL. CrIOCOOBI BhIpaKEHUSI KOHIIEHTPAIIMU
pPacTBOPOB: MACCOBAsl 0JIsI PACTBOPEHHOT'O BEIECTBA, MOIAPHAAL KOHYEHMPAYUSL.
Konnouonwvie pacmeopuwi. 3onu, cenu.

JemoncTpauuu. MoJ1esid HOHHBIX, ATOMHBIX, MOJICKYJISIPHBIX ¥ METAJUIMYECKHUX
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KPUCTAJNIMYECKHUX pelIeToK. Mojenn MoeKyJl H30MepOB, TOMOJIOTOB. 3HAKOMCTBO C
oOpa3laMy MUILEBBIX, KOCMETUYECKUX, OMOJIOTMYECKUX U MEAUIIMHCKHUX 30JI€H U rejeil.
IIpakTruyeckas padora Nel [IpuroroBieHue pacTBOPOB C 3aJaHHOW MOJISIPHON
KOHILICHTpALUEH.

PacueTrHble 3ajaum. Beruncienne Maccel (KOJWYeCTBa BEIIECTBA, 00BeMa)
MPOJAYKTa PEeaKluu, €ClH AJs ero MOJyYeHHUs J1aH PacTBOpP C ONpPENeNIEHHON MaccoBOM
JIOJIEN UCXOAHOTO BELIECTBA.

Tema 4. Xumuueckue peakuuu (15 1)

Knaccudukanuss XMMUUeCKUX peakivil B HEOPraHUYECKOM M OPraHMYeCcKOW XHMUHU.
CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IN4HbIX (AKTOPOB. 3aKOH Oelcmeyioujux
macc. Ouepeusi axkmusayuu. Karanmuz u  katanuzatopbl. OOpaTUMOCTh peaKIUi.
Xumuueckoe paBHoBecue. CMellleHre paBHOBECHS MO ACHCTBUEM pa3MYHBIX (DAKTOPOB.
[Mpunmun Jle llarense. IIpou3BOACTBO CEPHOM KHUCIOTHI KOHTAKTHBIM CIIOCOOOM.
Onextposnutuyeckas auccouuanus. CuibHble U ciabble ANEKTPOIUTHL. Kuciommo-
ocHogHble  83aumolelicmeus 6 pacmeopax. Cpefa BOAHBIX pacTBOPOB:  KHcIafi,
HeUTpanbHas, uienouHas. MouHoe npouszsedeHue 600wi. Bomopoausiii mokasarens (pH)
pacTBopa.
T'uoponus Op2aHUYecKUx u Heop2aHUu4ecKux coeOuHeHU.
JleMOHCTpanuu. 3aBUCUMOCTb CKOPOCTH PEAKIMKM OT KOHLEHTPALUU U TEMIIEPATYPHI.
Pa3ioxxeHune nepokcuia BOJOPOAa B IPUCYTCTBUHU KaTaIU3aTopa.
JlaGopaTopHbie onbIThl. [IpoBeieHne peakuuii HOHHOIO OOMEHa AJIsi XapaKTEPUCTHKU
CBOMCTB 3J€KTpOauTOB. OIpenerneHne cpenbl pacTBOpa C IMOMOIIBIO YHHBEPCAIBHOIO

WHJIUKATOpAa.
IlpakTuyeckas pabdora Ne2 Brnusaue pa3nmuuHblX (AKTOPOB Ha CKOPOCTH
XUMHYECKOU PEAKIIMY.

PacuerHble 3agaun. Berancnenuss macchbl (KOMMYECTBA BelIecTBa, 00beMa) MPOIyKTa
peaKkiuM, €CIM M3BECTHA Macca HCXOJHOTO BEIIECTBA, COJICPIKAILETO OIPEACICHHYIO
JTOJIFO TIPUMECEH.

HEOPI'AHUYECKAS XUMUA
Tema 5. Metansbl (13 4)

[lonoxkeHne MeTalIOB B MEPUOJUYECKOM CUCTEME XHMHYECKUX BJIEMEHTOB
JI. 1. MenneneeBa. OOmue CBOMCTBA METAUIOB. DJIEKTPOXUMUUYECKHUNA Pl HAMPSIKECHUN
MetaioB. OO0mme crnocoObl MOJMYYEHHsS] METauloB.  JJEKTPOJIIM3 PacTBOPOB U
pactnaBoB. [louamue o kopposuu memannos. Cnocobvl 3awumvl 0m KOPpO3UU.
O630p MeTa/sioB TNaBHBIX noArpynn (A-rpynmn) MNEpHOJUYECKOW  CHUCTEMBI
XUMUYECKHUX AJIIEMEHTOB.
O630p wMmetamioB 1OOOYHBIX mnoArpynmn (b-rpymnm) nepuoaUYecKoil  CHCTEMBI
XAMUYECKHX  DJIEMEHTOB  (MeIb, IHMHK, MUMAaH, XpOM,  KEIe30, HUKelb, NIAMUHA).
CnnaBbl METAJIOB.
Oxkcupsl u TUAPOKCHUJIBI METAJIJIOB.



JemoncTpamnu. O3HakOMJIEHUE ¢ O0pa3uaMyd METAJUIOB M HUX COEIMHEHHIA.
B3aumopenicTBre 1IEIOYHBIX U ET0YHO3EMEIBHBIX METAIUIOB C BOJIOU.

JlabopaTopHblie onbIThI. B3anMonelcTBUE [IMHKA U KEJIE€3a C PaCTBOPaMHU KUCJIOT U
niesnoveil. 3HakoMCTBO € O0Opa3aMy METaioB U MX pyldaMu (paboTa ¢ KOJUIEKIUSIMH).

PacuyerHnble 3a7a4uM. PacyeTsl 110 XMMUYECKUM YPAaBHEHMSM, CBSI3aHHBIE C MAacCOBOU
JOJIEN BBIXOJA IIPOAYKTA PEAKLIUU OT TEOPETUYECKU BO3MOXKHOIO.

Tema 6. Hemetasuibl (9 4)

O030p cBoiictB  HeMmeTawioB.  OKHCIMTEIBbHO-BOCCTAHOBUTEIbHBIE  CBOMCTBA
TUNUYHBIX HeMeTaioB. OKCUIBl HEMETaUIOB W  KHUCJIOPOACOJAEP)KAIUE KHUCIOTHI.
Bonoponnsie COEJIUHEHMS HEMETAJIJIOB.

JemoncTpammu. O6pa3upl  HemeTayioB.  OOpa3ubl  OKCHJIOB  HEMETAUIOB U
KUCJIOPOCOAepKAMX KUCIoT. ['opeHue cepsl, pocdopa, jxene3a, MarHus B KUCIOPOJIE.

JlabopaTopHble ONbITHI. 3HAKOMCTBO € 00pa3liaMM HEMETaJUIOB U MX MPUPOJHBIMU
coequHeHUsIMM  (paboTa ¢ KoJulekuMsMH). Pacno3sHaBaHue XJIOpPHIOB, CyJiIb(paToB,
KapOOHATOB.

Tema 7. T'eHeTHyeckasi CBfI3b HEOPraHMYECKUX U OPraHUYEeCKMX BellecCTB.
IpakTukym (12 1)

I'eneTnueckas CBA3b HCOPTaHUYCCKUX 41 OpPraHUYCCKHUX BCIICCTB.

HpaKTHKyM: Pemenue OKCIICPUMCHTAJIbHBIX 3aJa4 II0 TCMC «Mertanael u
HCMCTAJIJIBD». pCHICHUC SKCIICPUMCHTAJIBHBIX 3a/a4 I10 HGOpFaHI/I‘leCKOI;'I XUMHUH, PCIICHUC
MMPAKTUYICCKUX PACUCTHBIX 3a/aY; ITOJITYYCHHC, CO6I/IpaHI/IG H paCIIO3HABAHUC I'a30B.

MOBTOPEHME (3 )

KonTpoabHbix pador — 4
IIpakTHyeckux pador - 6
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