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1. IInanupyembie pe3yJIbTATHI OCBOEHHS Y4eOHOI0 NpeaMeTa

JInuHOCTHBIE pPe3yabTaThI:

1) BocnuTaHMEe PpOCCUNWCKOM Tpa)¥JTaHCKOM WACHTUYHOCTU: MATPUOTH3Ma, YyBaxeHUs K OredecTBy, MNPOIUIOMY M HACTOSIIEMY
MHOTOHAIMOHAIBHOrO Hapoja Poccuu; oco3HaHue CBOEH ATHUYECKOM MPHUHAJUIEKHOCTH, 3HAHUE UCTOPUH, A3bIKA, KYIBTYPbl CBOErO HapoJa, CBOETO
Kpasi, OCHOB KYJbTYpHOTO Hacieaus HapoJoB Poccuu u yenoBedecTBa; yCBOCHHE T'YMaHUCTHUECKUX, IEMOKPATUYECKUX U TPAJUIIMOHHBIX 1IeHHOCTEeH
MHOTOHAI[MOHAJIBHOIO POCCUNCKOTO O0IIeCTBa; BOCIUTAHUE YyBCTBA OTBETCTBEHHOCTH U Jloira nepea PoauHoi;

2) popmupoBaHKE OTBETCTBEHHOTO OTHOUIEHHS K YUYEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH O0YJarOMMXCsl K CAaMOPa3BUTHIO M caMOOOPa30BaHUIO Ha
OCHOBE MOTHBAIIMH K OOyYEHUIO U MMO3HAHUIO, 0CO3HAHHOMY BBIOOPY U MO CTPOCHUIO JajbHeMIIel HHANBUIYaIbHOM TpaekTopuu oOpa3oBaHus Ha Oase
OPUEHTHPOBKH B MHUpe npodeccuil U MmpodeccHoHaIbHBIX MPEANOYTEHUH ¢ y4ETOM YCTOMYMBBIX IO3HABATEIbHBIX MHTEPECOB, a TaK K€ HAOCHOBE
(dhopMHUPOBaHUS YBAXKUTEIHLHOTO OTHOUICHUS K TPYy, Pa3BUTHUS OMbBITA YYaCTHUSl B COLIMAILHO 3HAUUMOM TPY/E;

3) popmupoBaHUE IEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM W OOIIECTBEHHOM MpPaKTUKH,
YUUTHIBAIOIIETO COLUANIbHOE, KYyIbTYPHOE, S3bIKOBOE, TyXOBHOE MHOT000pa3re COBPEMEHHOTO MHPa;

4) ¢opmupoBaHne KOMMYHHUKATUBHOM KOMIIETEHTHOCTU B OOIIEHMH U COTPYAHUYECTBE CO CBEPCTHUKAMHU, NETHMHU CTApUIEr0 U MIIAJIIIETO
BO3pacTa, B3pOCJIBIMH B Ipoliecce 0oOpa3oBaTeIbHOM, OOIIECTBEHHO I0JIE3HOHM, YueOHO-HCCIeI0BAaTEIbCKONW, TBOPYECKOW U JIPYIHMX BHUIOB
NEeSATENbHOCTH;

5) dbopmupoBaHue EHHOCTH 3I0POBOTO M 0e30MacHOr0 00pasa >KW3HU; YCBOEHHE MPaBWJI MHAWBUIYATbHOTO M KOJUIEKTUBHOTO 0€30IMacHOro
MOBEJICHUS B UPE3BbIUYANHBIX CUTYALMSIX, YTPOKAIOUIUX )KU3HU U 3I0POBBIO JOJEH, PaBUII [0 BEACHUS HA TPAHCIIOPTE U HA JOPOTaX;

6) popmMupoBaHUE OCHOB SKOJIOTHUECKOI KYJIbTYpbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTUYECKOTO MBIIIJICHHS], Pa3BUTHE OTbITA
HKOJIOTHYECKHA OPUEHTHUPOBAHHOM, Pe(PIEKCUBHO-OLIEHOYHOM U MPAKTUYECKON NESTENbHOCTH B dKU3HEHHBIX CUTYAIHIX.

MeTanpeaMeTHblIe pe3yJibTaThl:

1) yMeHHe caMOCTOSITEIBHO ONPEIEIIATh LIeNTd CBOEro 00y4eHusl, CTaBUTh M (POPMYIHPOBATh Ul ceOsl HOBBIE 33/1a4M B yu€Oe U MO3HABATENIb HOM
JEeSTEIbHOCTH, Pa3BUBATh MOTUBBI M HHTEPECHI CBOEH MO3HABATEIbHOMN AESITEIBHOCTH;

2) yMEHHE CaMOCTOSATENbHO IJAaHUPOBATh MYTH JOCTIDKEHHUS IIeJiei, B TOM 4HCIe albTepHATHBHBIC, OCO3HAHHO BHIOMpaTh Hambojee
3 PeKTUBHBIE CIIOCOOBI PEIIeHUs] YUeOHbIX U TIO3HABATENbHBIX 3a/1a4;

3) yMeHHEe COOTHOCHTb CBOM JEMCTBUS C IUIAHUPYEMBIMH pe3yJabTaTaMM, OCYIIECTBIIATH KOHTPOJb CBOEH JEATENILHOCTH B Mpoliecce
JOCTHIKEHHS pe3ynabTaTa, OMPENeNaTh CHOCOObI NEHCTBUI B pamMKax MpPEUIOKEHHBIX YCIOBHH U TpeOOBaHWM, KOPPEKTHPOBATh CBOW JIEHCTBUS B
COOTBETCTBUU C U3MEHSIOIIENCS CUTyaluen;



4) yMeHHEe OIICHUBATh MPABUIILHOCTH BBIMIOJHEHUS Y4eOHO 3a/1a4un, COOCTBEHHBIE BO3MOKHOCTH €€ PELICHHS;

5) BlaeHWe OCHOBAMH CaMOKOHTPOJISL, CaMOOIICHKH, NPUHSATHA pEUICHHH M OCYIIECTBICHHS OCO3HAHHOTO BBIOOpa B Y4eOHOH H
IM03HABATEIbLHOM IeITEIIbHOCTH,

6) yMEHHE OIPEACIAThH MOHITHS, CO3/1aBaTh 000OIICHNS, YCTAaHABINBATh AHAJIOTHH, KIIACCH(PHUITNPOBATH, CAMOCTOSITEIILHO BRIOMPATh OCHOBAHHUS
U KpUTEpUU sl KIACCH(PHMKAIMW, YCTAHABIMBATH HPUYHMHHO-CICICTBEHHBIEC CBS3H, CTPOHWTH JIOTUYECKOE  PACCYKACHUE, YMO3aKIIOYCHHE
(MHAYKTUBHOE, ICIyKTUBHOE U TI0 QHAJIIOTUH) U JIeIaTh BHIBOIbI;

7) yMeHue co3aBaTh, IPUMEHITH U IPEOOPa30BbIBATh 3HAKU U CUMBOJIbI, MOJIEIM U CXEMBI JIJISl pELICHUs Y4eOHbIX U [T03HABATEIbHbBIX 3a/1a4;

8) CMBICIIOBOE UTCHHUE;

9) yMeHue OpraHu30BbIBATH YU€OHOE COTPYAHUYECTBO U COBMECTHYIO JI€ATEIBHOCTh C YUUTENIEM U CBEPCTHUKAMM; pab0TaTh MHAUBUAYAIBHO U
B TpyIIle: HAXOAWUThb OOIlee pelIeHHWEe W paspemarh KOHQUIMKTHI Ha OCHOBE COIJIACOBaHMSI MO3MLMN M yd€Ta HMHTEpPEcOB; (OPMYIHPOBATh,
apryMeHTHPOBaTh U OTCTauBaTh CBOE MHEHHUE;

10) ymeHHe 0CO3HAHHO HCIOJIb30BaTh PEUEBbIE CPEACTBA B COOTBETCTBUU C 33Jaueil KOMMYHHUKAIIUU JUIS BBIPQXKEHUSI CBOUX YYBCTB, MbICIIEH U
MOTpeOHOCTEN; TUTAaHWPOBAHUSA U PETYISIIIMY CBOEH AESITEIbHOCTH; BJIaJIeHHE YCTHON U MMCbMEHHOM peublo, MOHOJIOTMUECKON KOHTEKCTHOM PeUblo;

11) ¢opmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCHOJIb30BaHUS HHPOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTU;

12) dopmupoBaHHEe U Pa3BUTHE SKOJOTUYECKOTO MBINUICHUS, YMEHUE MPUMEHSATHh €Tr0 B MO3HABATEIbHOM, KOMMYHUKATUBHOM, COLMAIbHOU
MpaKTUKE U MpodeCcCHOHATbHOW OpUEHTAIUH.

IIpeaMeTHBbIE pe3y/ibTaThI:

1) dbopMupoBaHue nepBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHUN O BEUIECTBAaX, UX MPEBPAILCHUAX U MIPAKTUYECKOM IPUME HEHUU;
OBJIaJICHHUE MOHATUWHBIM aIllIapaTOM M CUMBOJIMYECKUM SI3bIKOM XMMUU;

2) oco3HaHHe OOBbEKTHUBHOW 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH KaK OOJACTH COBPEMEHHOI'O €CTECTBO3HAHMS, XMMHUYECKUX MpPEeBpaIICHHM
HEOPraHMYECKUX U OPraHUYEeCKUX BEIIEeCTB KaK OCHOBBI MHOTHX SIBJICHUH UBOW M HEKUBOM MPUPO/BI; YIiIyOlieHHne MpeACTaBIeHUN 0 MaTepHalbHOM
€MHCTBE MUPA;

3) oBiazeHWe OCHOBAMHU XUMHUYECKOW TPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBaTh U OOBEKTUBHO OILICHUBATH >KU3HEHHBIE CHUTYaIUH,
CBSI3aHHBIE C XMMHEH, HaBbIKAMU 0€30MacHOTO OOpallleHUs C BEIEeCTBAMHU, UCIOJIb3YEeMbIMU B MOBCEIHEBHOW >KM3HM, YMEHHUEM aHaJIH3UPOBATH U
IUTAHUPOBATH SKOJIOTHYECKH 0€30MacHOE TIOBE/ICHUE B LIEIISX COXPAaHEHUS 3/I0POBBS U OKPYXKAIOIIEH Cpe/Ibl;

4) dopMupoBaHHE YMEHHI yCTaHABIUBAThH CBSI3U MEXKIY PeallbHO HaOII0JaeMbIMU XUMUYECKUMU SIBICHUSMU M TIPOIIECCAMHU, MPOUCXOAAIIUMU
B MHUKPOMUpE, OOBSICHATh NPUYUHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTb UX CBOICTB OT COCTaBa M CTPOEHUS, a TaK e 3aBUCHUMOCTb IPUMEHEHHS
BEILECTB OT UX CBOMCTB;

5) mpuoOpeTeHue OIbITa UCHOJIB30BAHUS PA3IMYHBIX METOJOB M3YUYEHHUS BEIIECTB: HAOMIOACHUS 3a MX MPEBPALICHUSIMU IMpPHU NMPOBEICHUU HE
CJIO’KHBIX XUMHUYECKUX KCIIEPUMEHTOB C UCIOJIb30BAHUEM JTAOOPATOPHOTO 000PYIOBAHUS U IPUOOPOB;

6) dbopMupoBaHUE MpeACTaBICHUH O 3HAYEHUM XUMHUYECKOM HAyKH B PEIICHWU CO BPEMEHHBIX SKOJOTMUECKHX IMpoOJieM, B TOM YHCIE B
MPEJOTBPAIIEHUH TEXHOTEHHBIX U SKOJIOTUYECKHUX KaTacTpod.

Ymers:



° XapaKTCpU30BaTb OCHOBHBIC MCTO/IbI ITIO3HAHUA: Ha6HIOI[€HI/Ie, HU3MCPCHUC, SOKCIICPUMCHT,

° OIIMCHIBATh CBOMCTBA TBépI[bIX, KHUAKUX, ra3006pa3HHx BCUICCTB, BBIACIIAA UX CYIICCTBCHHBIC ITPHU3HAKH,

® PACKPBIBATH CMBICII OCHOBHBIX XUMHUUYCCKUX MOHATHH «aToM», «MOJICKYJIa», «XUMHUYECKUMN OJICMCHT», «IIPOCTOC BCUICCTBO», «CJIOKHOC
BCIUICCTBO», «BAJICHTHOCTB», KXUMHUUCCKAA pCaAKLUA», UCITIOJIb3YA 3HAKOBYIO CUCTEMY XUMUU;

. PacKpbIBaTh CMBICII 3aKOHOB COXPaHEHMsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHON TEOPUH;

. pa3nuyaTh XUMUYECKHE U (PU3UUECKUE SIBIICHUS;

. Ha3bIBaTh XUMUYECKUE DJIEMEHTBHI;

. OTIPEJIENIATh COCTAB BEUIECTB M0 UX (GopMysiam;

. OTIPEENIATh BaJIEHTHOCTh ATOMa 3JIEMEHTa B COEIUHEHUSX;

. OTPEIENATh TUI XUMHUYECKUX PEaKIInii;

. Ha3bIBaTh IPU3HAKHU U YCJIOBUS MPOTEKAHUS XUMUYECKUX PEaKIU;

. BBISIBIISITh TIPU3HAKH, CBUJIETENIbCTBYIOIINE O MPOTEKAaHUHM XUMHUYECKON PEAKIH MPHU BBIOJIHEHUU XUMUYECKOTO OIBITA;
. COCTaBJIATH (POPMYITBI OMHAPHBIX COCTUHECHHI;

. COCTaBJIAITh YPAaBHEHUSI XUMHUUYECKUX PEAKLINN;

. coOo1aTh MpaBuiia 6€30macHO# paboThl TP MPOBEJCHUH OTIBITOB;

. MOJIb30BATHCS JTAOOPATOPHBIM 000PYTOBAHUEM H MTOCYIOM;

. BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJIIPHYIO MacChl BELIECTB;

. BBIYHCIISATH MAaCCOBYIO JOJIH0 XUMUYECKOTO 3JIEMEHTa M0 POpMYysie COSAMHEHNUS;

. BBIYHCIISATH KOJIMYECTBO, 00BEM HITM MacCy BEILIECTBA MO KOJUYECTBY, 00bEMY, Macce peareHTOB WK MPOAYKTOB PEaKIIH;
. XapakTepu30BaTh GU3NYECKUE U XUMUUECKHUE CBOMCTBA MPOCTHIX BEUIECTB: KUCIOPOIa U BOJAOPO/Ia;

. MOJIy4aTh, COOMPATh KUCIOPOJI U BOJIOPOS;

. pacrno3HaBaTh OMBITHBIM IyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOAOPO/I;

. pacKpbIBaTh CMbICI 3aKOHAa ABOTrapo;

. PacKpbIBaTh CMBICI OHATUN «TEMJI0BOM 3PPEKT peakiuuy», «MOJISIPHBINA 00BEMY;

. XapakTepu30BaTh (PU3NUECKHE U XUMHUECKHE CBOMCTBA BOJIBI;

. PacKpbIBATh CMBICII TIOHATUS «PacCTBOPY;

. BBIYHCIIATH MAaCCOBYIO JI0JIK0 PACTBOPEHHOTIO BEILIECTBA B PACTBOPE;

. IIPUTOTOBIIATH PACTBOPHI C ONPEACIEHHON MAacCCOBOM J0JIEN PACTBOPEHHOTO BEIIECTBA;

. Ha3bIBAaTh COCMHEHMSI U3YUEHHBIX KJIACCOB HEOPraHUYECKHX BEIIECTB;

. XapaKkTepu30BaTh (PU3NUECKUE U XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKMX BELIECTB: OKCHJOB, KHCIOT, OCHOBaHMH,

COJIeH;
* OHpCHCHHTB HpI/IHaI[JIC)KHOCTB BCIICCTB K OHpeI[e.HéHHOMy Knaccy COG,Z[PIHGHPIFI;



. COCTaBIIATh (POPMYIIBI HEOPTaHUIECKUX COCTUHEHHUI H3yICHHBIX KIIACCOB;

. IIPOBOJIUTH ONBITHI, [TOATBEPKIAIOLINE XUMUYECKUE CBOMCTBA U3YUYEHHBIX KJIIACCOB HEOPIaHUYECKUX BEILECTB;

. pacrno3HaBaTh OIBITHBIM ITYTEM PAaCTBOPHI KUCIIOT U LIEJI0OUEH IO U3MEHEHNIO OKPACKU MHINKATOPA;

. XapaKTepU30BaTh B3aUMOCBS3b MEXY KJIaCcCaMU HEOPTraHUYECKUX COEANHEHUN;

. packpsiBaTh cmbica [lepuoanueckoro 3akona J[. . MenneneeBa;

. OOBSICHATH (PU3UYECKUH CMBICT ATOMHOTO (TOPSJKOBOTO) HOMEpa XHMHYECKOTO D3JEMEHTa, HOMEPOB TpPYIIbI W TepHoAa B
IIepnoanueckoii cucreme . M. Menneneena;

. 0O0BSACHATH 3aKOHOMEPHOCTH M3MEHEHUSI CTPOEHMSI aTOMOB, CBOICTB 3JIEMEHTOB B IIPE/IENIax MaJIbIX EPUOJ0OB U TJIaBHBIX MOATPYIIIL;

. XapaKTepU30BaTh XUMUYECKHE 3JIEMEHTHI (OT BOJOPO/a /10 KaJIblIMs) HAa OCHOBE UX nojoxeHus B [lepuoanueckoii cucreme /1. n.
MenneneeBa 1 0COOEHHOCTEN CTPOEHUS UX aTOMOB;

. COCTAaBJIATh CXEMBI CTPOEHMS aTOMOB IepBbIX 20 anemenToB [lepnoanueckoii cucrems! /1. . Menneneesa;

. PacKpbIBaTh CMBICI IOHATUN «XUMHYECKas CBSI3bY», «ANIEKTPOOTPHULIATETILHOCTDY;

. XapaKTepU30BaTh 3aBUCUMOCTD (PU3MUECKUX CBOMCTB BELIECTB OT THIA KPUCTAIIUNYECKON PEIIETKH;

. OTPEENATh BUJ XUMUYECKOU CBS3H B HEOPraHUYECKUX COEAMHEHUSIX;

. n300pakaTh CXEMbI CTPOEHHS MOJIEKYJI BEIECTB, 00Pa30BaHHBIX Pa3HBIMU BHJIAMU XUMUYECKUX CBSA3EH;

. pacKpbIBaTh CMBICI HNOHATUH «HOH», «KAaTHOH», «AHUOH», <«QJIEKTPOJIMTBDY, «HEIIEKTPOJUTHI», «IIEKTPOJIUTHYECKAs JUCCOLMALUY,

«OKHUCIIUTECIIbY, KCTCIICHb OKUCJIICHUA», «BOCCTAHOBUTCIIbY, KOKHUCIICHHUEC)), KBOCCTAHOBJICHHCEC)),

® ONpCACIIATh CTCIICHL OKUCIICHUS aToOMa 3JIECMCHTAa B COCANHCHU U,

® PACKPbIBATb CMBICII TCOPUU BHGKTPOHHTHHCCKOﬁ JUCCOIMallu,

® COCTABJIATb YPABHCHUA BJICKTPOJIHTI/IIICCKOI;'I AUCCOoralu KHUCJIOT, menoqeﬁ, COHCI;'I;

® OOBACHATH CYIIHOCTB ITpoLecca BHCKTPOHHTHHGCKOﬁ JUCCOoLMallu 1 peaKHI/Iﬁ HOHHOI'O 06MeHa;
® COCTAaBJIATH IIOJIHBIC U COKpaI_HéHHBIe HOHHBIC YPAaBHCHUA PCAKIIUN O6MCHa;

® OIIPCACIIATh BOSMOKHOCTD ITPOTCKAHUA peaKHI/Iﬁ HMOHHOI'O O6M€Ha;

® IIpOBOAUTH PCAKIINH, ITOATBCPIKAAOIINC Ka4yeCTBEHHBLIM COCTaB Pa3JIMYHbIX BCUICCTB;

® OIIPCACIIATh OKUCIIUTCIIb 1 BOCCTAHOBUTCIIb,

° COCTaBJIATH YPAaBHCHUA OKHUCIHUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ;

°® Ha3bIBaATb (l)aKTOpBI, BJIMAIOIIUEC HAa CKOPOCTH XHUMHUYECKON pCaKuuun;

° KJ'IaCCI/I(l)I/II_[I/IpOBaTB XUMHUYCCKHUEC PCAaKIUU 110 pA3JINYHBIM IIPHU3HAKAM;

° XapaKTCpU30BaTh B3aUMOCBA3b MCKIY COCTABOM, CTPOCHHUEM U CBOMCTBaMH HEMCTAJJIOB,

° MIPOBOAUTD OIBITHI IO MOJTYYCHUIO, CO6I/IpaHI/IIO " U3YUCHUTIO XUMHWYCCKUX CBOIMCTB 1"8.3006p8.3HBIX BCHICCTB: YIJICKHUCJIOIO I'a3a, aMMHaAKa;
° Pacno3HaBaTh ONBITHBIM HYTCM F8.3006p33HLIe BCIICCTBA: yFJICKHCJIBIf/'I ra3 1 aMMHaK;

° XapaKTCpU30BaTh B3aUMOCBA3b MCKIY COCTABOM, CTPOCHHUCM U CBOMCTBaAMH MCTAaJIIIOB,



° Ha3bIBATb OPraHUYCCKUC BCLICCTBA I10 HX (bOpMyJIeI MCTaH, 3TaH, O3TWJICH, MCTAHOJI, 3TAaHOJI, TJMLCPHUH, YKCYCHasd KHCJIOTA,
AMHWHOYKCYCHaA KHUCJIOTA, CTCAPpUHOBAs KUCJIOTA, OJICMHOBAsA KUCJIOTA, I'JIFOKO34a,

. OILICHUBATh BIMSHUE XUMUYECKOTO 3arpsi3HEHUS OKPYKAIOILEN Cpelbl Ha OpraHU3M YeJI0BEKa;
. IpaMOTHO 00pamIaThes C BEMECTBAMU B TIOBCETHEBHON JKHU3HU;
. ONPEENATh BO3MOXKHOCTh IPOTEKAHUSI PEAKLMM HEKOTOPBIX IpPEICTaBUTENIEH OpPraHMYECKHUX BEIIECTB C KHCIOPOJOM, BOJOPOIOM,

METajliaMH, OCHOBaHHUAMMU, IraJIOTCHaAMU.



2. CopaepxxaHue y4eGHOro npeamera.
Beeaenne
[Ipenmer u 3agaun xumuu. JlaboparopHoe o6opynoBanue u npuémsl oOpamenusi ¢ HuM. [IpaBuia TexHUKH 0€30MacHOCTH Hpu paboTe B
KaOMHETEe XUMHUH.

BemecTBa M XuMH4YecKue sIBJIE€HHS € MO3UIUI ATOMHO-MOJIEKYJISIPHOTO YYEHHS.

Xumuueckue rnemeHmovl U eeuyecmea 6 ceeme AmMOMHO-MONEKYAAPHO20 yyenusa. OnucaHue BeniecTB. ATOMbl. Mousekynbl. XUMHYECKUE
aneMeHThl: ux 3Hakh. CoCTaB BEMIECTB. 3aKOH IMOCTOSTHCTBA COCTaBa. XUMHUecKue (Gopmynbl. DOPMBI CYIIECTBOBAHMUSI XUMUYECKUX SJIEMEHTOB.
[IpocTteie u cnoxxkHble BemiecTBa. IIpocThie BemiecTBa: METAIBI M He- MeTauibl. OOIas XapakTepUCTHKAa METAUIOB M HemeTauioB. Hekoropsie
CBEJICHUs O METa/UlaX M HeMeTaulaX, 00yCIOBIMBAIOIIMX 3arpsi3HEHHOCTh OKpYyXaromiel cpeapl. Onucanue HamboJiee paclpoCTPaHEHHBIX MPOCTHIX
BCIIICCTB. ATOMHO-MOJ’IGKy.]'IprHOG YYC€HHUEC B XHMMHHU. OTHOCHUTEILHLIE aTOMHAsA U MOJICKYJIdpHasd MacCcChI. CucreMa XUMHUYECKUX DIIEMEHTOB 21 n.
MenpneneeBa. OmnpeneneHue mnepuoda W TPYNNbl. XapaKTEpUCTHUKA DJIEMEHTOB 10 WX TMoJokeHuto B Ilepmoamueckoir cucrteme. BaneHTHOCTB.
OnpeneneHnre BaJEHTHOCTH IO MOJIOKEHUIO dieMeHTa B [lepronnyueckoi cucteme.

KomuuecTBo BemecTBa. Moiib — eMHUIIA KOJMYECTBA BenecTBa. MossipHast Macca.

Xumuueckue peakyuu. 3aKOHbl COXPAHEHUS MACCHL U IHEPSUU.

CymHoCTh, MPU3HAKA W YCJIIOBHS MPOTEKAHUS XUMUUYECKHX peakiuid. TersmoBoil 3pheKT XUMUUYECKHX peakluil. IK30- U DHAOTEPMHUUYECCKUE
peakuuu. 3aKOHbI COXpaHEHHsSI Macchl U 3HEpruu. COCTaBJIEHHE YPAaBHEHHI XMMHUYECKUX peakiuuil. Pacu€Tsl Mo ypaBHEHMSIM XMMUYECKUX PEAKIH U.
TUnbl XUMUYECKUX PEAKIUN: pa3nodcenus, cOeOUHeHuUs, 3ameleHus, oomMeHa.

Memoowvt xumuu.

XUMUYECKUH SA3bIK (TEPMUHBI U Ha3BaHUs, 3HAKU, (POPMYIIbI, YpaBHEHHUS ), €r0 BaKHEWINEe GYHKIIUN B XUMUYECKON HayKe.

Bewiecmea ¢ okpysicaroueii nac npupooe u mexHuke.

UYucrele BemecTBa U cMecH. OUnCTKa BelecTB — (PUIBTPOBaHUE, MIEPEroHKa (JUCTUIUISINA), BbITapuBaHue (Kpucraminizanud. Unenruduxanms
BEIIECTB C MOMOIIBIO OTIPEIeNICHHUs] TEMIIePaTyp IJIABICHUS U KUIICHHUS.

[TonsitTne o pacTBOpax Kak TOMOTEHHBIX (U3UKO-XMMHUYECKUX cucrteMax. PactBopumocTts BemiecTB. CriocoObl BhIpaKEHHS KOHIIEHTPAIMH
PacTBOPOB: MaccoBast 0JIsl paCTBOPEHHOTO BEIIECTBA, MOJISIPHASI KOHIIEHTPALIKSL.

Honamue o 2azax. Bo3oyx. Kucnopoo. I'openue.

[Tonsarue o razax. 3akoH ABoraapo. Bo3ayx — cMech razoB. OTHOCUTENbHAS IIIOTHOCTD I'a30B.

Kucnopon — xuMuueckuii 3JI€MEHT U POCTOE BEIIECTBO.

[Toyuenue KuCIOpoia B MPOMBIIITIEHHOCTH M TAOOpaTOpuu. XUMHUUYECKUE CBOMCTBA KUCIopoaa. [Ipolieccsl TopeHust B MEJTIEHHOTO OKUCIICHUSI.
[Ipumenenune kucnopoaa. Kpyrosopor kuciopoa B npupo/ie.

OcHogHnble Knaccol Heopzanuveckux coeounenui. Knaccuduxaims HeOpraHn4eCKX COeTMHEHUH.

Oxcuapl — cocTaB, HOMEHKIATypa, knaccudukanus. [loHsTHe 0 TUAPOKCHUAAX — KUCIOTaX M OCHOBaHUAX. Ha3BaHUS M cOCTaB OCHOBAaHMIA
I'unpoxkcorpynma. Knaccudpukanus KUCIOT (B TOM 4YHCIE OPraHUYECKHE W HEOPraHHMYeCKHe), MX COCTaB,- HOMeHKnarypa. CocTaB,- HOMEHKJIATypa



CoJleH, mpaBwiIa coctaBiieHus GopMmyn coljieli. XUMHUUYECKHEe CBOMCTBAa OKCHIOB. OOMIMEe XMMHUYECKHUE CBOWCTBA KUCIIOT. Psii aKTUBHOCTH METAJLIOB.
[I1€noun, ux cBOWCTBA U cIIOCOOBI MoTydeHus. HepacTBopuMbie OCHOBaHUS, UX CBOICTBA U criocoObl osryyenus. [lonstue 06 amdortepnoctu. OKcubi
Y TUIPOKCUIBI, oOnanaroniie aM(GOTEpHBIMU CBOMCTBAMU. XUMUYECKUE CBOMCTBA COJieH (B3aMMOJCHCTBHE PACTBOPOB COJIEH ¢ pacTBOpaMH IIENOYeH,
KHCJIO- TAMHU U METAJIAMH).

['eHeTnueckas CBsI3b HEOPraHUYECKUX COCTUHEHUM.

XuMHYeCKHE JIeMEHThI, BellleCTBA U XUMUYeCKHe PeaKI[UM B CBeTe 3JIEKTPOHHOI Teopun

Cmpoenue amoma. CTpoeHHe- aToMa: SJIpo, dHEpreTudeckuil ypoBeHb. CocTaB sjipa aromMa: MPOTOHBI, HEUTPOHBI. M30TOmBI-. XUMHUUECKHI
AJIEMEHT — ompeneneHHbIi B atoma. CoCTosIHUE SJIEKTPOHOB B aroMe. CTpoeHUE IEKTPOHHBIX 000JI0YEK aTOMOB S-, P-351e- MEHTOB. OCOOEHHOCTH
CTPOEHHUSI PJICKTPOHHBIX 000JI0YEK aTOMOB MEPEXOAHBIX AJIEMEHTOB. MecTo anemeHTa B Ilepuoandeckoil cuctemMe U JeKTpOHHAsI CTPYKTypa aTOMOB.
PannoaktuBHOCTH. [TOHATHE O IpEBpaIIEHNH XUMUYECKUX JIEMEHTOB. [I[puMeHeHne paTnoakTHBHBIX H30TOTIOB.

Ilepuoouueckuit 3axkon u Ilepuoouueckan cucmema xumuueckux snemenmos /[. U. Menoeneeea. CBOMCTBAa XUMHUYECKUX JIEMEHTOB U HX
nepuoanueckue m3MmeHeHus. CoBpeMeHHas TpakToBka I[lepuoandeckoro 3akoHa. llepmoandeckas cucrema B CBET€ CTpO€HHS aroMa. PU3MYECKHI
CMBICJT aTOMHOTO (TTOPSAKOBOTO) HOMEPA XMMHUYECKOTO AJIEMEHTa, HOMepa MepHo/ia U TPYIIIBI TepruoIudecKkoil cucteMbl. CeMelcTBa 2JIEMEHTOB (Ha
MpUMepe LIEJIOYHBIX METAIIOB, TaJOT€HOB, MHEPTHBIX ra30B). XapaKTepUCTHKAa XUMUYECKUX CBOWCTB JIEMEHTOB A I'PYII U NEPEXOHBIX JIEMEHTOB U
MEPUOANYHOCTh UX U3MEHEHUS B CBETE 3JIEKTPOHHOTO CTPOEHUS aTOMa. DJIEKTPOOTPHULATEIIBHOCTh ATOMOB XMMUYECKUX 3JIEMEHTOB. XapaKTEpUCTHKA
XUMHUYECKUX JJIEMEHTOB Ha OCHOBE UX MoJokeHus B [leprnonnueckoit cucreme. Hayunoe 3nauenne [lepuoanueckoro 3akoHa.

Cmpoenue geujecmea. BaneHTHOE COCTOSTHUE aTOMOB B CBETE TEOPUU AJIEKTPOHHOIO CTpOEHUs. BaneHTHbIE 37€KTpOHBI. XUMHUYECKasl CBS3b.
KoBanenTHas xumuyeckas cBsizb U MexaHu3M e€ oOpa3oBanus. HemomnsipHas u mossipHas KoBaJieHTHbIE CBA3U. CBOICTBa KOBaJIGHTHOW CBS3H.
DNEeKTPOHHBIE U CTPYKTYpHBIE (hopMyIbl BemecTB. MloHHast cBs3b U €€ cBoiicTBa. Karnonsl u aHNOHBI. CTENeHb OKUCICHHUSL.

Kpucrannnueckoe crpoenue Bemectsa. Kpucrammueckue peliéTk — aTOMHasi, HOHHAsI, MOJIEKYJIIPHAsA U UX XapaKTEPUCTUKH.

Xumuueckue peakyuu 6 ceeme I1eKmMpoHHOU meopuu. Peakuuu, nmpoTeKarollMe ¢ M3MEHEHUEM U 0e3 M3MEHEHMS CTENEHU OKHCIICHUS.
OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIEC peakUUU. OKUCIUTENb U BOCCTaHOBUTENb. (COCTAaBIEHUE YPABHEHUN OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii. PacctanoBka ko3((GUIIMEHTOB METOOM JIEKTPOHHOTO OanaHca.

Boaopoa — poxaaouuii BOAY U JHEPruro.

Bonopon — xumudeckuii sneMeHT M TpocToe BemlecTBo. [lomydenwe Bogopona B jnaboparopuu. M3otombl Bomopoda. dusuueckue u
XUMUYECKHEe CBOWcTBa Bojopona. IIpumenenune Bomopona. Okcull BOAOpOJa — BOJA: COCTaB, MPOCTPAHCTBEHHOE CTPOEHUE, BOJOPOJHAS CBS3b.
Ou3nyecKkue ¥ XUMUYECKHE CBOWCTBA BOABI. M30TOmHBIN cocTaB Boabl. Tsokémas Bojga u ocobeHHocTH €€ cBOMCTB. Ilepokcua Bogopoja: cocras,
CTPOEHHUE, CBOWCTBA, IPUMEHEHUE.

T'ajmorensl.



T"anorensl — XUMHUYECKHE DJIEMEHTHI B IMPOCTBHIC BCIICCTBA. CTpOCHI/Ie daTOMOB T'aJIOI'CHOB. HaxoncneHHe raJIOr¢HOB B MMPHUPOAC. dusnueckue u
XMMHMUYECKHE CBOMCTBa rajnoreHoB. llomyueHue xyiopa M XJ0poBOAOpoAa B J1a0OpaTOpuUU M IMPOMBIIIIEHHOCTH. XJIOPOBOJIOPOJHAs KHUCIOTAa U €€
CBOMCTBA. XJIOPUABI — COJIM XJIOPOBOJOPOAHON KUCIOTHI. bronornueckoe 3HaueHUe raJloreHOB.



3. TemaTnueckoe NJIAHNPOBAHHE

Ne Pa3pnean, Tema Koua- |OcHoBHOe conep:kanue, popmbl Kounrtpoin

n/ YacoB |OpraHu3alun .

- Bujbl yueOHOI qeATeIbHOCTH

1. Beenenue. 2 [IpenmMer u 3a1auu XuMuwu. Ip. p. Nel.. Hcnonb30Barh MexXNpeaMETHbIE CBS3U. Pasznmuuare Tena u

dusnueckoe teno. BeriecTBo.

XUMHS KaK 4YaCcTh €CTECTBO3HAHMS.

3HATH MOHATHS «XUMHUECKUN
JJIEMEHT, BEIIECTBO, ATOMBI,
MOJICKYJBI». Pa3uyaTh MOHATHS
«BEIIECTBO» U «TEJI0Y», KIIPOCTOEC
BEMIECTBO» U «XUMHUYECKHI
JJIEMEHT.

[IpaBuna Th npu pabote B Xum.
kabunere. [Ipuemsl oOpamieHus ¢
JlaGopaTopHBIM 000PYIOBAHUEM.
HasbiBaTh MeTOIbI TO3HAHUS
BEIIECTB U ABJICHUII.

BELIECTBA. 3HAKOMUTHCS € J1a00PaTOPHBIM 000PYAOBAHUEM.
CoOmroaTh TEXHUKY 0€30MMacCHOCTH

Pa3nen 1. BemecTBa M XMHMHYeCKHE SIBJIEHHS ¢ TO3MIMIH aATOMHO-MOJIEKYJISIPHOTO yyeHus (45 )




Tema Nel. 14 |BemectBo. Xumuyeckas peakius.| K.p.Nel. YcranaBinuBaTh MEKIPEIMETHBIE CBA3U. Pa3nuyars NOHATUA
XHUMHYECKHUE dusndeckue SBICHUS. HpI/I3HaKI/I «aToM», «MOJICKYJIa», «XUMHYCCKUH DJICMCHT». OnuceiBaTh
3JIEMEHTHI 1 XAMAIECKHX peaKumit.. dusnueckue u XUMUECKUE ABICHHUA. CpaBHHBaTbh CBOWCTBA BEIIECTB.
BEIlIECTBA B DI3IYCCKIe CBOMNCTBA. HabGmonate cBoiictBa BemectB. CpaBHMBaTh (u3HuUecKue U
CBETE aTOMHO- XuUMHueckre siBineHus. COnocTaBiIsATh IPOCTHIE U CIOKHBIE BEIIECTBA.
MOJIEKYJIIPHOTO ArperaTHoeu COCTOAHHC. OnpenensiTb BaJIGHTHOCTb aTOMOB B OMHApHBIX COEIUHEHUSAX. YMETh
yUEHHUS. XAMUYECKHH  JeMeHT.  SI3BIK 0JIb30BaThCsl  [1epHOIMUYECKON CHCTEMOM XHMHYECKHUX DJIEMEHTOB
XuMuH.  3HaKd.  XHMHYCCKHi J.W. MengeneeBa 0pH ONpPEACTIEHAN BAIEHTHOCTH. ONKUCHIBATH
2JIEMEHT. XUMHU4eckue (HOpMYJIbL. COCTaB MpPOCTEHIIMX COEAUHEHUH MO UX XHMHUYECKUM (PopMysaMm.
KauecTBeHHBIH M KOJIMUYECTBEHHbIH CocraBiath  (QopmMynasl OWHAPHBIX COCIMHEHMM 110 HM3BECTHOM
coCTaB Bemecrsa. Bermcienne BaJICHTHOCTH aTOMOB. MoJenupoBaTh CTPOEHHE MOJIEKYJl METaHa,
N N aMMHaKa, BOJOpoJa, XjopoBojoponaa. [lome3oBarbest wHbOpMaIHeit
OTHOCHUTENIbHOM MOJICKYJIIPHOM N
. W3 JIPYTUX HWCTOYHUKOB [UIsi TIOATOTOBKH KPATKUX COOOIIEHUH.
MacChl . BrrucieRde MaccoBOH ['0TOBUTH KOMIBIOTEPHBIE MPE3EHTAIMU 10 TeMe. PaccUuThIBaTh
jonn sneMeHToB. Ilepuoanyeckui OTHOCHUTEIIbHYI0 MOJIEKYJIIPHYIO Maccy Mo (opMynaM BEMIECTB.
3aKOH, TIepUOJIMYEcKasl CHCTeMa. PaccuuthiBaTh MaccoByl0  JIOJII0 XMMHUYECKOTO  JJIEMEHTa B
BajieHTHOCTS. KomuuecTBO coequHeHny. PaccUunThIBATEL MOJISIPHYIO MacCy BCIIICCTBA.
BemecTBa, MoJb.  IlocTosHHAs YcTranaBnuBath npocreiiire GopMyIibl BEIIECTB 10 MAaCCOBBIM
Asorajpo. MossipHas Macca. AOJIAM SIICMEHTOB
Tema Ne2 5 CymHoctb, npuszHaku u|DpoHTanbH OnuceiBaTh MPOCTEUIINE XUMHYECKHUE PEAKIUU C MOMOUIBIO
Xumuueckue YCIIOBUSI NPOTEKAHUSI XUMUYECKUX |piif orpoc. |XMMHYECKHX YPaBHCHHUM.
peakiuu. 3aKoH peakuuii. Tennosoi s dexr Wnmsnnya KnaccudumupoBaTh XuMUUYECKHE PEAKIIHH.
COXpPaHEHUS MacChl XUMUYECKUX peakuuid. OK30- H JIBHBLC AKTyallu3UpOBaTh 3HaHUS O MIPU3HAKAX XUMUYECKUX PEAKIIH.
Y DHEPTUH. SHI0TEPMHUUECKHE peaxIuu. CocraBiaTh K1accu(UKAIMOHHBIE U CPABHUTEIbHBIC TaOIHIIBI
3akoHbl coxpaHeHms Macchl H| PTOTKHC ly cxeMbl, OMOPHBIE KOHCIIEKTHL.
3a/laHusAMH Bblunciate 1o

sHepruu. CocTaBieHHE YpaBHEHUM
XUMUYECKUX peaknuiu. Pacu€rsl mo
YPaBHEHUSIM XUMUYECKUX PEAKLIUMN.
Tunsr XUMHUUYECKUX  PEaKLUi:
pasznodrcenus, coeounenus,
3ameujenus, oomena.

XUMHUYCCKHUM  YpaBHCHUAM MaACCy WA
KOJIMYECTBO BEIIECTBA II0 H3BECTHOM Macce UM KOJIMYCCTBY
BCIICCTBA OAHOTO M3 BCTYIAOIMIUX WJIKU TIOJTYYAIOIIUXCSA B PCAKIUU
BCIICCTB




Tema Ne3 Metoast

XUMUYECKUH SA3bIK (TEPMUHBI U

OpoHTATBH

HaoOmronats CaMOCTOSITEIHHO

IMPOBOAWMBIC OIIBITHI. OnuceiBaTh CBOMCTBA N3y4aCMbIX BCUICCTB Ha

JEMOHCTPUPYEMBIE u

W3YYCHHS] XUMUHU. Ha3BaHMSI, 3HAKH, POPMYIIHI, I ONPOC.
ypaBHEHHS), er0 BaKHeliIHe K. p. Nu2. |OcHOBE Ha6UJII0IleHI/II71 3a WX NPEBPAIICHUSIMU. YUHUTHCS MPOBOJUTH
(bYHKIIH B XUMHUECKOH HayKe. XUMHUYECKUN KkcriepuMeHT. Co0iro1aTh TEXHUKY 0€3011aCHOCTH.
Hcnonp30BaTh METOJ CpaBHEHHUSI TIPH  XapaKTEPUCTHKE
CBOWCTB BEIIECTB
Tema Ne4 BemectBa Uuctele BemectBa u  cMmec.|IIp. p. Ne2, VYcraHaBiIMBaTh MEXIPEIMETHBIE CBA3U. YUHUTHCS NMPOBOIAUTH
B OKpY>Karollen Hac Ouncrka BEIIECTB —|Mp. p. Ne3. XUMUYECKUN dsKcriepuMeHT. HaOmromaTe mpeBpameHus H3ydaeMbIX
MIPUPO/IE U TEXHUKE. (dbunsTpOBaHUE, MeperoHKa BemectB. OmnmChIBaTH CBOMCTBA BEIMIECTB W CMeced B  XOJe
(muctrnmnsnus), BBITIAPUBAHUE JIEMOHCTPAIIMOHHOTO U JTA00PaTOPHOTO AKcnepuMeHTOB. CpaBHUBATH
(kpuctamnmzanus. Unentuduxarus YUCThIE BEIIECTBA W CMECH. YMETh pa3fensaTh cMecu. I[IpoBoauTh
BEIIIECTB C TIOMOIIBIO OTIPEICTICHUS OYHCTKY BEIIECTB OTCTauBaHUEM, (UIBLTPOBAHHEM, BBHITAPUBAHUEM.
TEMITepaTyp TJIaBJICHUS U KUTICHUSI. Jlenath BBIBOJBI U3 PE3YJIHTATOB MPOBEAEHHBIX XUMUYECKUX OTBITOB.
[Tonsatue o pacTBopax Kak CocTtaBiaTh KJIacCU(PUKAIMOHHBIE CXeMBbI. [IpUMEHSATH CHMBOJIHMKO-
TOMOTEHHBIX (PH3UKO-XUMUYECKHUX rpadudecKkue CpeACTBa HAIJISAHOCTUA. BBIUMCIATH MacCOBYIO [OJTIO
cucremax. PactBopumocth pacTBOPEHHOrO BelIeCTBa B pacTBope. IIpuroraBiamBath pacTBOPHI
BemecTB. CroCOOBI BBIpAKEHUS 3alaHHON KOHIeHTpanuu. [losb3oBaThcs MHGOpPMANIUEH W3 JIPYrUX
KOHIEHTPAILIMU PACTBOPOB: HMCTOYHHUKOB IS IOATOTOBKH KPATKUX COOOIICHHI.
MaccoBas J10J1s1 PAaCTBOPEHHOTO ['0TOBUTH KOMIIBIOTEPHBIE TPE3CHTAIIUH 10 TEME.
BelecTBa, MoJsipHas
Tema No5 ITonstue o razax. 3akoH|lIp. p. Ned. Ucnonb3oBarh  MEXOpeAMETHbIE  CBs3U.  Mcmonb3oBaTh
[TonsiTue o ABorazpo. Bo3nyx — cmech ra3os. MPUMEPBbI PEIICHUs TUMOB 3a/a4, 3aJa4YHUKU C IPUBEIEHHBIMU B HUX
razax. Bo3gyx. OTHOcCUTENbHAS TIOTHOCTD I'a30B. ajqropuTMaMu pemieHus 3amad. O000maTe M CHCTEeMaTH3UPOBATh
Kucnopon. Kucnopon — xumuueckuii 3HAHUS 00  M3YYEHHBIX  BEIECTBaXx. Yuutbcs  pemiarb
l'openwue. 3JIEMEHT M IIPOCTOE BEIIECTBO. HCCIIEIOBATENIbCKUM IyTEM IMOCTaBJICHHYIO mpobiemy. Habmonatsh

[lonyyenue xucinopoga B
MPOMBIIIJICHHOCTH U JIa0OpaTOpHH.
XUMHUYECKUE CBOMCTBA KUCIOPOAA.
[Ipoueccel ropeHuss U MEIJIEHHOTO
OKHCJICHUS. [Ipumenenue
KHCJIOpOJIa. Kpyrosopor
KHUCJI0POJIa B IPUPO/IE.

MMpEeBpalICHUA U3Yy1aCMbIX BCIICCTB. OmnuceIBaTh CBOMCTBA BCIICCTB B
Xo4€ ACMOHCTPALIMOHHOIO H Ha6opaTopHoro 9KCIICPUMCHTOB.
Yautscs pPacCKpbIBATh  IMPUYUHHO-CIICACTBCHHYIO CBsA3b  MCKIAY
(1)I/I3I/I‘leCKI/IMI/I CBOMCTBaMH H3y4acMoOro BCHICCTBA U CIoco0aMu €ro
CO6I/IpaHI/I$I. HpI/IMeHHTL MOJIYYCHHBIC 3HAHUA IIPpU MPOBCACHUU
XUMHUYCCKOI'O OKCIICPUMCHTA. YcraHaBiIuBaTh CBA3b MCKIY
CBOMCTBaMH BEIIECTBA U €TI0 MMPUMCHCHUCM. OT6I/IpaTB HGOGXOI[I/IMYIO
I/IH(I)OpMaI_II/IIO U3 pa3HbIX UCTOYHUKOB.
I'oToBUTH KOMIIBKOTCPHBIC MMPE3CHTAUHU 10 TCMC




Tema Neb
OCHOBHBI
€ KJIacCHl
HEOpraHu
YECKHUX
COeIMHEH
Hi.

12

Oxcuapl — COCTaB,
HOMEHKJIATypa,  KIacCHU(HUKAIIHSL.
[lonsTue 0 rugpokcHgax —

KHCJIOTaX U OCHOBaHUsAX. Ha3zBanus
51 COCTaB OCHOBaHMH.
Iunpoxkcorpynma. Knaccudukanus
KUCIOT (B TOM 4YHCJIE Opra-
HUYECKUE U HEOPraHUYECKHe), HX
cocTaB,- HoMmeHkiarypa. Cocras,-
HOMEHKJIaTypa COJIEH, TIpaBUiIa
cocTtaBiieHuss  (opMmyn  cosei.
XHUMH- YE€CKHE CBOMCTBA OKCHUJIOB.
OO0me  XUMHYECKHE  CBOMCTBA
KHUCJIOT. Ps/T akTUBHOCTH METAJIOB.
[[l€moun, WX CBOMCTBA M CITOCOOBI
TTOJTyYCHUSI. HepactBopumsie
OCHOBaHMSI, WX CBOWCTBA |
criocoObl moydeHus. [lonstue 006

amdoTepHOCTH. Oxkcupl u
TUIPOKCHIBI, oOamaromnue
amdoTepHbIMHI CBOIiCTBaMH.
XuUMHUYeCcKUe  CBOMCTBA  COJIeH

(B3amMOICHCTBHE PACTBOPOB COJICH
C pacTBOpaMH IIEJOYel, KHCIO-
TaMU U METaJUIaMu).

Ip. p. NeS.

K. p. Ne3

HccnenoBath cBoiicTBa M3ydaeMblx BellecTB. HalOmonath
¢u3nueckne W XUMHUYECKHE IPEBPAIICHUS M3YYaeMBIX BEIIECCTB.
OnuceiBaTh ~ XMMHUYECKHE  peakiMu, HaOloJaeMble B XOJe
JNEMOHCTPAIIMOHHOTO ¥ J1a0OpaTopHOTO SKCHepUMEeHTOB. Jlemars
BBIBOJIbI U3 PE3yJIbTaTOB MPOBEAEHHBIX XUMHUYECKHX OIIBITOB.
KrnaccupunmpoBars u3ydaemble BemiectBa. CocTaBisTh (HOpMYITbI
OKCHJOB, KHCJIOT, OCHOBaHWMW, COJEH. XapaKTEepU30BaTh COCTAB U
CBOMCTBA BEILIECTB OCHOBHBIX KJIACCOB HEOPIaHMUYECKUX COEAMHEHUH.
3anuchIBaTh YpaBHEHUS] XUMUYECKUX PEAKIIUM.

OcymiecTBiATh T'€HETUYECKYIO  CBS3b
HEOPraHWYECKUX COCTMHEHUN

MEXIy KJlacCaMu

Paznen I1. Xumudeckne 3jieMeHTbI, BellleCTBA H XHMHYECKHE PEaKIMU B CBeTe 3JIeKTPOHHOI Teopuu (23 )




Tema No7 Ctpoenue Crpoenue- artoma: siapo,|DponTansH Hcnonb30Barh  MEKIPEIMETHBIE — CBSI3M.  MoOJEnupoBaTh
aroMa. SHEpreTuueckuii ypoBeHb. COCTaB|prif ompoc. |CTPOCHHE aroMma. Ornpenenatb MOHATHS «XUMHYECKUN 3JIEMEHT,

S/Ipa aToMa: NPOTOHBI, HEHTPOHBL | |1y mypyrya |«TIOPAIKOBBIH HOMEDY, «MaccoBO€ YHUCIIO», «HA30TOID,

M3oTombpl-. XUMUYECKHUM DIIEMCHT J— «OTHOCUTEJbHAST AaTOMHAasg Macca», «JJIEKTPOHHas 000JI0YKay,

— ONpEeAcNEHHBbIM BHUJ aToMa. «QIIEKTPOHHBIA  cioi».JlenaTp  yMO3aKIIOUEHUsT O  XapakTepe

CocrosiHue SJIEKTPOHOB B aTOME. KapTOHKH € |13\ eHeHMsT CBOMCTB XMMHYECKUX IEMEHTOB C YBEJIIMUECHUEM 3apsJI0B

Crpoenue 2JIEeKTPOHHBIX 060s0oueK |3MAHWAMA | aropmppix simep. [Toap30BaThest HHGOpMAIEN U3 IPYTUX UCTOYHUKOB

aTOMOB  S-,  p-dJile-  MEHTOB. JUTSL TIOJTOTOBKH KPATKUX COOOIICHUIA.

OcobenHoctu CTPOEHUS ['0TOBUTH KOMITbIOTEPHBIE MTPE3EHTALIUU IO TEME

JJIEKTPOHHBIX 000JI0OUEK AaTOMOB

MIEPEXOHBIX 2JIEMEHTOB. MecTo

JJeMEHTa B [Tepnoanueckoii

CHUCTEME W DJIEKTPOHHAS CTPYKTypa

aTOMOB. PagroakTMBHOCTS.

[TonsaTne 0 MIPEBPALLEHUN

XUMUYECKUX JJIEMEHTOB.

[IpumeHeHue PagOAKTUBHBIX

H30TOIIOB.
Tema Ne8 CBoiiCTBa XMMHUYECKHUX 31EMEHTOB|DPpOHTAIBH KnaccuduuupoBaTe M3ydeHHbIE XUMUYECKUE DJIEMEHTHI U HX
[Tepunoanueckuit M MX HEPHOAMYCCKHC HM3MEHCHHUSL |prif ompoc. |COCAMHEHMs. CpaBHMBATH CBOWCTBA BCIICCTB, MPHHAICKALIMX K
3aKOH U CoBpemeHHas TPAaKTOBKA| |y ypyrya [PA3HBIM  KJIACCAM;  XMMHMYECKHE  SJIEMEHTBl  PasHbIX TPy
MepHoOInYecKast [Tepuoanueckoro 3aKOHA.| oo VYcranaBnuBarh BHYTPU- M MEXIpEAMETHbIE CBs3U. ONUCHIBaTH U
cucrema [lepuoanueckass cucrtema B CBETE XapaKTepu30BaTh CTPyKTypy Tabmuubl «llepuognueckas cuctema
XUMHYECKHX crpoernst  atoma.  ®msmueckuii| PO € Iy pmnaecknx 3JIEMEHTOB JI.1. MenneneeBa» (xopoTkas
snementos /1. U. CMBICIT aTOMHOTO (TopsiKoBoro) |33AAHUAMI | hopma) Paznnyarh  MEpHObI, TPYIIBI, TJaBHBIE M MOOOYHBIC
MeHnpeneesa. HOMEPA XUMHUYECKOrO 3JIEMEHTA, NOArpymnmnbl.  XapakTepu3oBaTb  XUMUYECKHE  3JEMEHThl IO

HOMEpa IepuoJa MW TPYIIbI nonoxxkenutro B Ilepuonmueckon cucreme .M. Menneneesa.

NEePUOIUYECKON CUCTEMBI. CrpykTypupoBaTh Marepuan O JKU3HM U jedrensHoctu [[.M.

CewmeiicTBa 3JIEMEHTOB (Ha MenneneeBa, 00 yTBep)KJIEHUU yueHUsl 0 mepuoauyHoctu. OTOéupaTth

npuMepe IIEJIOYHBIX METaJIOB, UHGOPMAIIMI0O U3 JIPYIrMX HUCTOYHUKOB MJIsi TMOATOTOBKU KpPATKUX

TaJIOT€HOB,  HMHEPTHBIX  Ta30B). COOOIIIEHUH.

XapakTepucTuka XUMHUYECKUX ['0TOBUTH KOMIIBIOTEPHBIE MPE3EHTALMH 110 TEME

CBOMCTB DJIEMEHTOB A TIpynm u

MEePEXO0IHBIX AJIEMEHTOB u

NEpUOAUIHOCTL HUX HU3MCHCHHA B
CBCTC QJICKTPOHHOT'O CTPOCHUA




10. |Tema Ne 9 Crpoenue BanientHoe cocrosiHue | PpoHTANIBH PasrpannuuBars MIOHATUSA «XUMHYECKAsI CBSI3bY,
BEIIIECTBA. aTOMOB B CBETE TEOPHUH |p1ii onpoc.  |«KpUCTAIMYECKas pemérkay. O0o0warb NOHATHSA «KOBAJICHTHAS
3JIEKTPOHHOTO CTPOCHHSL. | Iy nypyyrya [HEMOMAPHAS  CBSA3Y, «KOBAICHTHAA MOJAPHAL CBA3BY, «HMOHHAs
Banentnrie DNIEKTPOHBL| 0 CBSI3b»,  «UOHHAs  KpUCTAUIMYECKas  peméTKa»,  «aToMHas
Xumnueckasi cBsizb. KoBasieHTHas KpUCTAJUIMUECKasi PEIIETKay, «MOJICKYJsipHas KpUCTaJUTHYecKas
XUMHYECKas CBsI3b U MexaHmaM e8| aPTOUKI € peméTka». YMETh  COCTaBIIATh CXEMbl O0O0pa3oBaHUS BEHIECTB C
oOpazoBanms.  Henossipuas — u|33@HWAMH | nasnpyqupiMu BUIaMH XMMHYECKON CBSI3H. YMETh XapakTepH30BaTh
MOJISIPHAsE ~ KOBAJICHTHBIE  CBSI3H. CBOWMCTBA BEIIECTBA, 3HAs €ro KPHUCTAUIMYECKYI0 PpEHIETKY.
CBoiicTBa  KOBaJEHTHOM  CBS3H. MonenupoBatb CTPOCHHE BELIECTB C KOBAJECHTHOW U MOHHOM CBS3BIO.
DNEeKTpOHHBIE U CTPYKTYpPHBIE Ornpenenarh CTeNeHb OKUCICHHS 2JIEMEHTOB.
dbopmynsl BemecTB. MoHHast CBsI3b CocrtaByisath (GOpMYyJIBI  BEIIECTB IO CTENEHH OKHCICHUS
u e€ cpoucrBa. Kartnonel u 3JIEMEHTOB
aHnoOHBI. CTeTneHbh OKUCIICHHUSI.
Kpucrannnueckoe crpoenne
BEIIECTBA. Kpucrannmmueckue
pEmETKM — AaTOMHAas, WOHHAsi,
MOJIEKYJIIpHas u ux
XapaKTEPHUCTHUKHU.

11. |Tema Nel0O Peaknum, MPOTEKAOIIHAE c| K. .p.Ned [OGoOmATh MOHATHS «OKUCIUTENDY, KOKHCICHHUEY, «BOCCTAHOBUTEIIBY,
XUMHYECKHE U3MEHEeHHeM U 0e3 HW3MEHEHHus «BOCCTaHOBJIEHHE». Pacrio3HaBaTh ypaBHEHUS OKHUCIIUTEIIHLHO-
peakuuu B CBETE CTEIEHU OKHCJICHUSL. BOCCTaHOBUTENIbHBIX peakiuii. PaccTaBisate k03pPHUIHEHTH METOI0M
3NIEKTPOHHOM TEOPHUH. OkucCIUTENBHO- AIEKTPOHHOTO OajlaHca. YCTaHABIMBATh BHYTPHU- U MEKIIPEIMETHBIC

BOCCTAHOBUTEJIbHbIE peakuu. cBsa3u. CoCTaBiIATh KIAaCCHU(PHUKAIMOHHBIE CXEMBbI, CPaBHUTEIbHBIE U
OKHUCIUTEIIF UBOCCTAHOBUTED. oboOmaronue Tabmunpl. OTOMpaTh HWHGOPMALMIO U3 JIPYTrUX
CocraBnieHue ypaBHEHUI MCTOYHUKOB JJIs1 HOJTOTOBKU KPATKUX COOOIICHUIA.

OKUCIIUTEIBHO- ['0TOBUTH KOMIIBIOTEPHBIE MPE3EHTALMH 110 TEME

BOCCTAHOBUTEJIbHBIX peakuuid.

PaccranoBka ko3 pumreHToB

MCETOAOM 3JICKTPOHHOT'O Oananca.




12.

Tema Nell
Bopopon u ero
BaKHEHIIINE
COCMHEHUSL.

Boaopon — xumuueckuit
3JIEMEHT M TMPOCTOE BEMIECTBO.
[Tonyyenue BOJIOpOJA B
nabopatopuu. M3oTomsl Bogopoaa.
dusnueckue u XUMUYECKHE
cBoiictBa Bojopoxa. Ilpumenenune
Bojopoaa. Oxcuja BogoOpoga —
BOJIa: COCTaB, IPOCTPAHCTBEHHOE
CTPOCHHE, BOJOPOJHAS  CBS3b.
dusnueckue " XUMUYECKHE
CBOMCTBA  BO/IBI. N3oTonHbIM
coctaB Bojnbl. Tspké€nmas Boga H
0COOEHHOCTH ed CBOMCTB.
[lepoxcun  BogOpOJA:  COCTaB,
CTPOEHHE, CBOMCTBA, IPUMEHEHHE.

Ip. p. Ne6.

HaGntonate  mpeBpamieHusi u3ydaembix — BemiecTB.  ONHCHIBATH
CBOWCTBa BEUIECTB B XOJ€ JIEMOHCTPAIMOHHOTO M JIaOOPaTOPHOTO
skcriepuMeHToB. CoOiromaTh mpaBHia TEXHUKH OE30MaCHOCTH.
Y4auThCS pacKphIBaTh MPUYUHHO-CIEICTBEHHYIO 3aBUCUMOCTD MEXKITY
(U3NIECKUMHU CBOHMCTBAMH M3y4aeMOTO BEIIECTBA W CIIOCOOAMH €ro
cobupanus. [lpuMeHSATH TONy4YEeHHBIC 3HAHHWS NPU TPOBEICHUU
XHUMHAYECKOTO  OKCIEPUMEHTa.  YCTAaHABIMBAaTh  CBSI3b  MEXKIY
CBOWCTBAMU BEIECTBA U €T0 IPUMEHEHUEM.

Otb6upaTh HEOOXO0AUMYIO UHPOPMALIUIO U3 IPYTUX UCTOYHHUKOB

13.

Tema Nel2 I'ayoreHsl.

T'amoreHpl — XHMHYECKHE
3JIEMEHTBl M TPOCTHIE BEUIECTBA.
CtpoeHne  aTOMOB  TaJOr€HOB.
Haxoxnenue rajJjoreHoB B
MIPUPOJIE. duzndyeckue n
XHUMHUYECKHUE CBOMCTBA TaJIOTCHOB.
[Tony YEHUe xJiopa u
XJIOPOBOJIOPOJIa B JA0OPATOPUH H
MIPOMBIIIIEHHOCTH.
XJIOpOBOJOPOAHASL KHUCIOTa U €€
CBOMCTBA. XJIOpUJBI —  COJH
XJIOPOBOJIOPOHOM KHCJIOTEI.
buonoruueckoe 3HAYCHHE
rajloreHoB.

®poHTaIbH
BIN OTIpOC.
NunuBuaya
JbHBIE
KapTOUKHU C
3aJaHUSIMU

Hcnonw3oBaTh  3HaHUS  JJIA  COCTABJCHUSA  XapaKTEPHUCTUKH
€CTECTBEHHOI'O ceMeiicTBa rajoreHoB. HaOmromate mpeBpaiieHus
n3ydaembpiXx BemecTB. ONHMCHIBaTH CBOMCTBA BEIIECTB B XOJE
JIEMOHCTPAIMOHHOTO H 71a00paTOPHOTO AKCIIEPUMEHTOB.
YcranaBnuBaTh CBs3b MEXKIY CBOWCTBAMH BEIIECTBA M €TI0
MIPUMEHECHUEM. Y CTaHABIIMBATh BHYTPH- U MEXKIIPEIMETHBIE CBSI3H.
CoOmroaTh IpaBuiIa TEXHUKH 0€301MacCHOCTH




14.

Tema Ne 13
O06o06micHuE
3HAHUH O
HanOosee
BAKHBIX
XapaKTEPUCTHKA
X BEIIECTB U
XUMHYECKUX
MIPOIIECCOB.

XapaKTEPUCTHKA XUMUYECKUX
BELIECTB U XUMUYECKHUX IPOLECCOB.

Hrorosas
KOHTPOJIbH
asi pabora

Hroro

70




9 kJiacce

1. INIAHUPYEMBIE PE3YJIBTATbBI U3YUEHUSA YYEBHOI'O IIPEJIMETA
JINYHOCTHBIMM pe3yJIbTATaMM 00yYeHHs] XHMHH B OCHOBHOM IIKOJIe SIBJISIIOTCS:

- YyBCTBO TOpPAOCTH 32 POCCHUMCKYK) XUMHUYECKYI0 HayKy, T'YMaHH3M, OTHOLICHHE K TPYyHdy, LEICYCTPEMIICHHOCTb, BOCIUTAHHE OTBETCTBEHHOI'O
OTHOIIECHHS K TPUPOAE; CTPEMIICHHE K 3J0pOBOMY 00pa3y KH3HH; (OPMHPOBAHHWE XHMHKO-IKOJIOTHUECKOW KYIBTYPHI, SBISIOIICHCS COCTAaBHOM YacCThIO
9KOJIOTMYECKOM 1 0011el KyabTyphl, 1 HAYYHOI'O MUPOBO33PEHHUS;

- TOTOBHOCTh K OCO3HAaHHOMY BBIOODPY JAajibHEHIIe 00pa30BaTeNbHON TPAGKTOPUHU, YMEHHE OLICHMBATh CUTYAl[MIO U ONEpPaTHUBHO MPUHUMATH PELICHMUS,
HaXOJUTh a/IeKBaTHbIE CIIOCOOBI NOBe/IeHUsl. B3aumonelcTBUs ¢ mapTHEpaMu BO BpeMsl yueOHOM M UTPOBOM AEATEIbHOCTH; Pa3BUTHE TOTOBHOCTHU K PEIICHUIO
TBOPUYECKUX 3aJ]a4, ClIOCOOHOCTH OLIEHUBATh NMPOOJIEMHbIE CUTYAllUU U ONEPATUBHO MPUHUMATh OTBETCTBEHHBIE PEIICHUS B Pa3IMYHbIX MPOIYKTUBHBIX BUIAX
JeATeNbHOCTH (yueOHasl, MOUCKOBO-HCCIIEIOBATEIBCKAS, IPOCKTOPHAS, KPYXKKOBAS U JIp.);

- YOpaBIIATH CBOEH NO3HABATENBbHON JEATENbHOCTBHIO, (POpMHUpOBAHUE MO3HABATENbHOM M MH(DOPMALMOHHOW KYJIBTYpbl, B TOM YHUCIIE€ Pa3BUTHE HABBIKOB
CaMOCTOSITENIbHOM pabOThI ¢ y4€OHBIMU TOCOOUSIMU, KHUT'aMH, JOCTYIHBIMH COBPEMEHHBIMH MH()OPMAIIMOHHBIMU TEXHOJIOTHSIMHU.

MeTanpeAMeTHBIMHM PE3YJIBTATAMH OCBOCHUS BBITYCKHUKAMHA OCHOBHOM IIKOJIBI IIPOIPAMMBI [0 XUMHH SIBIISIFOTCS

- HCIOJb30BaHUE YMEHMH M HABBIKOB Pa3IMUHBIX BHUIOB IO3HABATEIbHOM JAEATEIbHOCTH, NMPUMEHEHHUE OCHOBHBIX METOJIOB IMO3HAHUS (CHCTEMHO -
MH(OPMALMOHHBIN aHAJIN3, MOJIEIUPOBAHNE, HAOIIOIEHNUE,) ISl U3YUEHHS Pa3IMYHBIX CTOPOH OKpY’Karolel 1eHCTBUTEIbHOCTH;

- HCIOJIb30BAHUE OCHOBHBIX MHTEIUIEKTYaJbHBIX ONepauuii: GopMyaupoBaHUE T'MIIOTE3, aHAJIU3 M CHHTE3, CpaBHEHHE, 0000IeHe, cucTeMaTh3anus,
BBISIBJICHUE IPUYMHHO-CIICJICTBCHHBIX CBA3EH, IOUCK aHAJIOTOB;

- YMEHHUE IeHepUpPOBaTh UJEH U ONIPENEIATh CPEICTBA, HEOOXOAUMBIE AJIS UX pealln3alui;

- YMEHUE OINPENEIIATh e U 3a7auil IeATeIbHOCTH, BEIOUPATh CPEICTBA pealIn3alluy L€ U IPUMEHATh UX Ha IPAKTUKE;

- UCIIOJIb30BAHUE PA3JIMUHBIX HCTOYHHUKOB IS MTOJIyYeHHs] XMMUYECKON MH(POpMaLnY;

-OBJIa/ICHHE HAaBBIKAMU CaMOCTOSTENILHOIO IPUOOPETEHH s HOBBIX 3HAaHUI, OpraHu3aliuy yueOHOM NesTeIbHOCTH, IOUCKA CPEJICTB €€ OCYLECTBIICHMS;

-YMEHHE IUIaHUPOBaTh, KOHTPOJIMPOBATH U OLICHUBATh y4eOHbIE JEMCTBUS B COOTBETCTBUHM C MIOCTABJICHHOH 3a/1a4uell U yCIOBUSMHU €€ pealln3al i,

-[IOHUMaHue MpPOOJIEeMbl, YMEHHE CTaBUTh BOIPOCHI, BBIIBUIATH TI'MIIOTE3Y, IAaBAaTh OIpPENENCHHs MOHATHAM, KJacCHU(PUUUPOBATh, CTYKTYPUPOBAThH
MaTepuall, IPOBOAUTH 3KCIIEPUMEHTHI, ApIyMEHTUPOBATh COOCTBEHHYIO MO3ULIHIO, (POPMYIHMPOBATH BEIBObI M 3aKIIFOUEHHUS;

- yMEHHE BOCIPHUHMMATh, CUCTEMAaTU3UPOBATh U MPEABSABIATH MH(OPMAIUIO B CIOBECHOW, 00pa3HOM, CUMBOJIMYECKOW (GopMax U mnepepalaTbIBaTh
MOJIy4EHHYI0 MH(OPMAIMIO B COOTBETCTBHUHU C ITOCTABJICHHBIMHU 33JjauyaMH;

- YMEHUE NMePeBOIUTh HH(POPMALIMIO U3 OJJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

-yMeHHEe CBOOO/IHO, IPABIWIIBHO M3JIaraTh CBOM MBICIH B YCTHOM M MHCbMEHHOH GopMme;

- CIIOCOOHOCTh OPraHU30BBIBATH CBOIO JKU3HB B COOTBETCTBUU C OOIIECTBEHHO 3HAUMMBIMU MPEICTABIECHUSIMH O 3J0pOBOM 00pa3e KHU3HH;

-BBIIIOJIHEHUE IIO3HABATEIBHBIX M INPAKTHUYECKUX 3aJaHHUN, B TOM YHUCJIE C HCIIOJIb30BAHUEM IPOCKTHOM NEATEIBHOCTH, HA YpOKax U B JOCTYIHOH
COLIMAJIbHOM MTPAKTHKE;

- YMEHHUE B3aUMO/JICHCTBOBATH C JIIOJIbMH, pabOTaTh B KOJUIEKTHUBE;

- OBJIAJICHHUE CBEJICHUSIMH O CYITHOCTH U 0COOEHHOCTSIX 0OBEKTOB, IPOLIECCOB U SBJICHUN e CTBUTEIHHOCTH

IIpeaMeTHBIMH PE3yIbTaTaMU OCBOCHHUS BBIITYCKHUKAaMU OCHOBHOM ILKOJIBI IIPOTPAMMBI 110 XUMUU SIBJIFOTCS:

- J1aBaTh ONPECIEHUS HM3YYEHHBIX MOHSITHH: BEIECTBO (XMMHYECKUN DIIEMEHT, aTOM, HOH, MOJIEKYJa, KPHUCTAUINYECKAs PELIETKA), IPOCTbIE U CIIO0KHbBIE
BEIIECTBA, XUMHUECKas popMysia, OTHOCUTENbHAs aTOMHAsi Macca, OTHOCHUTENIbHAsT MOJIEKYJsIpHash Macca, BaJIGHTHOCTb, OKCH/IbI, KUCIIOThI, OCHOBAHMUS, COJIH,



aM(pOTEepHOCTb, WHIUKATOP, TEPHUOJUYECKUIl 3aKOH, MEpHOANYEcKas cucTeMa, IepUoaAnYecKas TabMuIa, W30TONBI, XHMHYECKas CBA3b,
AIIEKTPOOTPHUIIATEIILHOCTh, CTENCHb OKHCJICHHUSA);, XUMHUUYECKass peakiyus (XMMUYECKOEe ypaBHEHHE, OKHCJICHHE, BOCCTAHOBJICHHE), TC€HETHUYECKas CBS3b,
AIIEKTPOIUTUYECKAsT AUCCOIMALNS, CKOPOCTh XUMHYECKOH peaKluu, THAPOIIN3, aNIOTPOITHS,

- OIMCHIBATh JEMOHCTPALIMOHHBIE U CAMOCTOSITENIFHO IIPOBEICHHBIE SKCIIEPUMEHTBI, HCIIOJB3Ys JJISl 3TOTO €CTECTBEHHBIN (PYCCKHUI) S3BIK U SI3BIK XUMUH;

- OIMCHIBATh U Pa3INyaTh U3ydEHHBIE KJIACChl HEOPTaHUYECKUX COCTMHEHUH, MPOCTHIE M CII0KHBIEC BEIIECTBA, XUMHUECKUE PEAKIINH;

- KJIacCH(pUIIMPOBATH U3YUYECHHBIE OOBEKTHI U SBJICHUS;

- HaOIIOaTh AEMOHCTPHPYEMBIE U CAMOCTOSITEIILHO MPOBOAMMBIE OTIBITHI, XHMUYECKHE PEAKIIUH, IPOTEKAIOIINE B TIPUPOJIE U B OBITY;

- JIeNaTh BBIBOJBI M YMO3AKITIOUSHHSI U3 HAOMIOICHUH, M3YYEHHBIX XUMHUECKIUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATH CBOMICTBA HEM3YUCHHBIX BEIIECTB IO
AQHAJIOTUU CO CBOMCTBAaMM U3YYEHHBIX;

- CTPYKTYPHPOBATh N3yYSHHBII MaTepral U XUMHUUECKYI0 HH(POPMAIIHIO, TOTYISHHYIO U3 IPYTUX UCTOYHHUKOB;

- MOJIEJIMPOBATh CTPOCHHE aTOMOB 3JIEMEHTOB TEPBOrO0 — TPETHETO MEPUOJOB (B paMKax M3yYEHHBIX MOJOKeHud Teopuu J. Pesepdopmaa), ctpoenue
MIPOCTENIINX MOJIEKYIL.
- aHAIM3WPOBATH W OLIEHUBATH IMOCIIEACTBUS IS OKPYKAIOIMIEH cpebl OBITOBOW M MPOM3BOJICTBEHHON JEATEILHOCTH YeIOBEKa, CBSI3aHHOM ¢ mepepaboTKon
BEIIIECTB;

-IIOHUMATh 3HAYEHUE HAYYHBIX 3HAHWH JUIS aJlalTalliy YelOBEKa B COBPEMEHHOM JAMHAMHYHO W3MEHSIOIIEMCS W Pa3BUBAIOIIEMCS MHUPE, BO3MOKHOCTb
pPa3yMHOTO UCIOJIB30BAHMUS JIOCTIKCHUI HAYKH H COBPEMEHHBIX TEXHOJOTHIA JUTs TATBHEHIIIETO Pa3BUTHS YEIOBEYECKOTO 00IIecTBa.

- MPOBOJUTH XUMHUYECKUN HKCIEPUMEHT, 00palaThCcsi ¢ BEIIECTBAMH, HCIOJIb3yEMbIMH B 3KCIEPUMEHTAIbHOM MO3HAHMM XUMHUHU U B MOBCEAHEBHOU
KU3HU, B COOTBETCTBHHU C MPaBUJIAMU TEXHUKU O€30TaCHOCTH.

- OKa3bIBaTh MEPBYIO MOMOIIb PU OTPABJICHUSIX, 0KOTaX U IPYTUX TPABMAaX, CBSI3aHHBIX C BEIIECTBAMU U JJAOOPATOPHBIM 000PYI0BAaHUEM.

Yuenuxk nayyumcs:

XapaKTepr30BaTh OCHOBHBIE METO/IbI TO3HAHUS: HAOIIOICHHUE, U3MEPEHHE, IKCIICPUMEHT;

OTHCHIBATh CBOMCTBA TBEP/BIX, )KUJIKUX, Fa3000pa3HBIX BEIIECTB, BBIACTASA UX CYIIECTBEHHbIE TPU3HAKH,

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHX MOHITUH «aTOM», «MOJIEKYJIa», «XUMUYECKHI 3JIEMEHT», «IIPOCTOE BEILIECTBOY, «CI0KHOE BEIIECTBOY,
«BaJICHTHOCTBY, «XUMUYECKas peaKlUs», UCTIOb3ys 3HAKOBYIO CUCTEMY XUMUMU;

PacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHsI MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPHUH;
pa3nuyaTh XUMUYECKUE U (U3NUYECKHE SIBICHUS,

HA3bIBATh XUMUYECKUE DTIEMEHTHI;

OTIPEJIeIISATh COCTaB BEUIECTB M0 MX (hopMyam;

ONpEeENATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COEAMHEHUSIX;

OTPENIEATh TUIl XUMHYECKUX PEaKIINif;

Ha3bIBaTh IPU3HAKU U YCIOBHS MPOTEKAHUS XUMHUECKUX PEaKIIMii;

BBIABJISITh IPU3HAKU, CBUJIETEIBCTBYIOIINE O MPOTEKAHUN XUMUYECKON PEAKIMU MTPHU BBIMOJTHEHUN XUMUYECKOTO OTbITA;
COCTaBIATH (OPMYJIbI OMHAPHBIX COCTUHEHUIA;

COCTaBJISITh YPaBHEHUSI XUMUUYECKUX PEaKIIUi;

coOiroaTh mpaBuiIa 0€30MacHO pabOThI MPU MPOBEICHUH OTIBITOB;

MOJIb30BaThCs 1a00PATOPHBIM 00OPYAOBAHUEM U TIOCYAOH;



BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MacChl BELIECTB;

BBIUUCIIATH MAacCOBYIO JOJI0 XMMHUYECKOTO AJIEMEHTA 10 (hOpMYyIie COSMHEHUS;

BBIYMCIIATH KOJIMYECTBO, 00BEM MJIM MACCy BEIIECTBA 10 KOJIMYECTBY, 00bEMY, Macce peareéHTOB MU MPOJAYKTOB PEaKLIUU;

XapaKTepu30BaTh GU3NYECKUE U XMMUUECKHUE CBOICTBA MPOCTHIX BELUIECTB: KUCIOPOJa U BOJOPO/Ia;

10JIy4aTh, COOMPATH KUCIOPO/I U BOJIOPO;

pacro3HaBaTh OTBITHBIM ITyTEM ra3000pa3HbIe BEMIECTBA: KUCIOPO/, BOJOPO/I;

pacKpbIBaTh CMBICI 3aKOHA ABOTaapo;

PacKpBIBATh CMBICH MOHATHH «TETIIOBOH S (MEKT peakIum», «MOJSIPHBIA 00beM»;

XapaKTepu30BaTh PU3NYECKUE U XMMHUECKHUE CBOMCTBA BOIBI;

PacKpbIBaTh CMBICII TIOHATHUS «PACTBOPY;

BBIYHCIISITH MAaCCOBYIO JI0JIK0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

IIPUTOTOBJIATE PACTBOPHI C ONPEIAECIICHHOW MAacCOBOM J0JIEH PACTBOPEHHOTO BEIIECTBA;

Ha3bIBaTh COEMHEHMSI U3YUEHHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB;

XapaKkTepu30BaTh GU3NYECKUE U XMMHUECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB: OKCHUJIOB, KHCIIOT, OCHOBAHUI, COJIEH;
OTPEENATh IPUHAJUIEKHOCTD BEUIECTB K ONPE/IETICHHOMY KJIaCCy COeIMHEHU;

COCTaBIIATH (OPMYJIbl HEOPTaHUUYECKUX COETMHEHHUI U3y4eHHBIX KJIACCOB;

IIPOBOJMTD OIBITHI, OATBEPKAAIONINE XUMUYECKHE CBOMCTBA N3YYCHHBIX KJIACCOB HEOPIAHWYECKUX BEILECTB;

pacrno3HaBaTh OIBITHBIM ITyTEM PaCTBOPBI KMCIIOT U LIEJIOYEH 10 N3MEHEHUIO OKPACKH MHINKATOPA;

XapaKTEePU30BaTh B3aUMOCBS3b MEXKY KJIaCCaMU HEOPraHUYECKUX COCTUHEHNN;

packpsiBaTh cMmbich [leproanueckoro 3akona J[.M. Mennaeneesa;

OOBSCHATH (GU3NYECKUI CMBICI aTOMHOTO (IIOPSAIKOBOI0) HOMEpa XMMHUYECKOTI0 3JIEMEHTa, HOMEPOB I'PYIIIbI U IIEpUOJia B IEPUOJANYECKON CUCTEME
.. Menaeneena;

OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS CTPOSHHSI AaTOMOB, CBOMCTB 3JIEMEHTOB B IIpeJie/laX MaJIbIX MEPUO/IOB U IJIaBHBIX HOATPYIIII;
XapaKTepU30BaTh XMMUYECKHUE AJIEMEHTHI (0T BOJOPOA A0 KAJIbLMA) HA OCHOBE UX MOJI0XKEHUs B nepuoauyeckoit cucreme [1.M1. MenneneeBa n ocobeHHOCTEN
CTPOEHUS UX aTOMOB;

COCTaBJIATh CXEMBbI CTPOEHNUS aTOMOB EpBbIX 20 211eMeHTOB nepuoanyeckoit cucremsl [I.11. Menneneesa;

PacKpbIBATh CMBICII IOHATUMN: «XUMHYECKAsI CBSI3bY, «3JIEKTPOOTPHULIATEILHOCTDY;

XapaKTepU30BaTh 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEILECTB OT THUIIA KPUCTAJUIMYECKOHN PEIIETKHU;

ONPEICIATh BUJ XUMUYECKOU CBSA3M B HEOPraHMYECKUX COEAUHEHUSAX;

n300paXkaTh CXEMbI CTPOEHHS MOJIEKYJ BEIECTB, 00Pa30BaHHBIX Pa3sHBIMHU BHJIAMH XUMHUYECKUX CBS3CH;

KJIaccu(pUIMPOBaTh XMMUYECKHE PEAKLIUU 0 Pa3IMYHbIM IPU3HAKAM;

PacKpbIBATh CMBICII TIOHATUHN: «XUMHUECKAsL CBSI3bY, «AIEKTPOOTPULIATEIIEHOCTDY;

PacKpbIBAaTh CMBICII TIOHATUN «HOH», «KATHOH», «AHUOHY, «AJIEKTPOJIMTHD), KHEIIEKTPOJIUTHD, «IEKTPOIUTHYECKAS JUCCOLUALNS», KOKUCIUTENbY, «CTENECHD
OKHCJIEHUS» «BOCCTAHOBUTEIND), KOKUCIIEHUE», BOCCTAHOBJIICHUEY;

ONPEEIATh CTENEHb OKUCIEHHSI aTOMa 3JIEMEHTA B COEJUHEHNY;

PacKpbIBaTh CMBICI TEOPHH IEKTPOIUTUYECKON TUCCOLMALINY;

COCTaBJIATh YPABHEHMSI DJIEKTPOIUTHUECKON IMCCOLMALNN KUCIIOT, IIEJI0UEH, COJeH;



OOBSICHATB CYIIHOCTb MPOIIECcca SIEKTPOJIUTHUECKON JUCCOIMAIIMH U PEaKLUii HOHHOTO 0OMEHa;

COCTaBJIATh IIOJIHBIE U COKPAIIEHHbIE HIOHHBIE YPaBHEHUS PEAKIIMU OOMEHA;

OTIpENIeNATh BO3MOXKHOCTD IPOTEKAHHS PEAKIIUii HOHHOTO OOMEHa;

IIPOBOJUTH PEaKLUu, MOATBEPKIAIOIINE KaueCTBEHHBIM COCTAB Pa3IMUHbIX BEIIECTB;

ONPEEIATh OKUCIIUTENb U BOCCTAHOBUTEID;

COCTaBJISATh YPABHEHMSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

Ha3bIBaTh (PaKTOPBHI, BIUSAIOLINE HA CKOPOCTh XUMHUYECKOW peaKuy;

KJIaccu(pUIMPOBATh XUMUYECKHE PEAKIIUU TI0 Pa3JIMYHBIM MTPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBSI3b MEXY COCTaBOM, CTPOEHHUEM U CBOWCTBAMHU HEMETAIIOB;

MIPOBOJUTH OMBITHI 110 MOJIYYEHUIO, COOMPAHUIO U U3YUEHHIO XUMUYECKHX CBOMCTB I'a3000pa3HbIX BEIIECTB: YIIEKUCIIOrO ra3a, aMMHaKa;
pacrno3HaBaTh ONBITHBIM ITyT€M ra3000pa3Hble BEILECTBA: YIIIEKUCIIBINA ra3 U aMMHaK;

XapaKTepU30BaTh B3aUMOCBSI3b MEX/1Y COCTaBOM, CTPOEHHUEM M CBOMCTBAMU METAJLIOB;

Ha3bIBAaTh OPraHUYECKUE BEIIECTBA MO UX POopMysie: METaH, 3TaH, STUJIEH, METAHOJI, 3TAHOJI, TJIMIEPUH, YKCYCHAsI KUCJIOTa, aMUHOYKCYCHAsI KUCJIOTa,
CTeapuHOBAsl KUCJIOTA, OJICMHOBAsK KUCJIOTA, III0K03a;

OIICHUBATh BIUSHUE XUMUYECKOTO 3arpsi3HEHUS OKPY’KaIoIIel cpe/ibl Ha OpraHu3M YeJI0BEeKa;

IrpaMOTHO 0OpalaThCs ¢ BEIIECTBAMU B MOBCEIHEBHOM KU3HU

ONPEAEIIATh BO3MOKHOCTD IPOTEKAHMS PEAKLIUI HEKOTOPBIX MTPEACTABUTENEH OPraHMUECKUX BEIIECTB C KUCIOPOAOM, BOJIOPOAOM, METAJUIAMHU, OCHOBAaHUSIMU,
raJIOr€HaMH.

2. Copaep:xaHue yueOHOT0 npeamera
Pasnen 1. TeopeTnyeckue 0CHOBbI XMMUU
Tema 1. XuMu4eckue peakiui U 3aKOHOMEPHOCTH UX MPOTEKAHUS
CKOpOCTh XMMHUUYECKOH peakli. JHEPreTHKa XMMUYECKUX peakiuii. @ akTopbl, BIUSIONIME HA CKOPOCTh XUMUYECKUX PEaKIUi
Tema 2.PacTBopbl. Teopus 3/1eKTPOTUTHYECKOH M CCONUATTANT
[TonsiTue o pactBopax. BemniecTBa 3JIeKTPOJIUTHI U HEJIEKTPOJIUTHI. MeXaHU3M 3JIEKTPOIUTHYECKOM TUCCOI[MAIlMU BEIIECTB C MIOHHOMN CBSI3BIO.
MexaHu3M IUCCOIMAUM BEIIECTB C MOJISIPHOW KOBAJIEHTHOM CBS3BIO.
CuiibHBIC U CITa0bIe 2JICKTPOJIUTHI.
Peakiinn monHOro ooMena. CBo¥McTBa HOHOB.
XHUMUYECKHE CBOMCTBA KUCIIOT KaK AJIEKTPOJIUTOB.
XUMUYECKHE CBOMCTBA OCHOBAHUN KaK AJIEKTPOJIUTOB.
XUMHUUYECKHE CBOMCTBA COJIEN KaK JIEKTPOJIUTOB.
I'mapoinus couneil.
Pasznen I1. Di1eMeHTHI-HEMeETAJLJILI U UX BAa:KHEHIIINE COeTHHEHUS
Tema 3. O0masi XapaKTepuCTHKA HEMETAJLI0B



DneMeHThI-HeMeTalIbl B ipupoe u B [leproauyeckoil cucteme xumuueckux anemeHToB .M. Menneneesa.
[TpocTsle BemecTBa-HEMETAIIIBI, KX COCTAB, CTPOCHUE M CIIOCOOBI MOJTyICHHUS.

Boiopoiabie v KUCIOPOAHBIE COSIMHEHHS] HEMETAILIIOB.

Tema 4. [loarpynna Kucjaopoaa u eé TUIHYHbIE MPeICTABUTEJIN.

OOm1ast XxapakKTepUCTHKA HEMETAIUIOB TIOATPYIIIBI KUCIOPOIa.

Kucnopon u 030H. Kpy2oeopom kucinopooa 6 npupoode.

Cepa — npeacraButens VIA-rpymnmsl. Amtotponus cepbl. CBONCTBA U TPUMEHEHUE.

CepoBonopoa. Cynbbhus.

Kucnoponaconepsxkamue coenuaenus cepol (1V).

Kucnoponaconepsxkamue coenuaenus cepsl (VI).

Tema 5. Iloarpynmna a3zora v eé TUNHYHBIE NIPEICTABUTEIH.

OO1as XxapakTepUCTUKA AIEMEHTOB MOJIPYIIIBI a30Ta. A30T — npeacTaBuTeNb VA-TPYIIIbL.
Ammmuak. Com aMMOHHUS.

Okcuppl azora.

A30THas KUCTIOTa U €€ COJIH.

®docdop u ero coeauHeHus. Kpyeosopom ghocgopa 6 npupooe

Tema 6.Iloarpynmna yriepoaa

OO6mrast xapakTepUCTHKA AIIEMEHTOB MOATPYIIIHI yriepoa. YTiaepoa — npeactaButens [VA-rpynmsl. AmutoTponus yriepoaa. AacopOorusi.
Okcuppl yriaepoaa.

VYroJibHAs KUCHOTA U €€ COJIN.

Kpemuuii u ero coenquuenusi. Cunukamuas npomululieHHOCHb.

Pazpen I11. MertajLibl

Tema 7. O01He CBOIICTBA METAJLJIOB

DJeMEeHThI-METaJUIbl B IPUPO/JIE U B IepHOIuUecKoi cucteme. OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
Kpucrannnueckoe ctpoeHue u (GU3NKO-XUMUYECKHE CBONCTBA METAILIOB.
DIEKTPOXUMHUYECKUE TTPOLIECCHI. DJIEKTPOXUMHYECKHUM psAJl HAPSYKEHU METAJUIOB.

Cmnagsl. [ToHsiTHE KOPPO3UM METAILIOB.

Koppo3zusa memannos u mepvt 60pvobl C Hell.

Tema 8. MeTa/uibl IVIABHBIX M MO0OOYHBIX NOATPYIII

Mertamnsl [A-rpynmsl nepruoIu4eckoil CUCTEMBI M 00pazyeMble UMH MTPOCThIE BEIIECTBA.
Mertamnsl [IA-rpynmnsl nepuoIMYECKON CUCTEMBI M UX BaKHEMILINE COCAMHEHUSI.

XKeéctkoctb Boabl. Ponb memannos 1IA-epynnwi 6 npupode.

ATIOMUHUH U €r0 COeTMHECHMUS.

Kene3zo — mpeacraBuTens METAJUIOB TOOOYHBIX MOATPYII. BaskHel e coeTnHeHus Kene3a
Pazpea IV. O6mme cBegennst 00 OpraHnyecKux coeJUHEHHAX.

Tema 9. Yraesoaopoasi



Bo3HUKHOBEHUME U PAa3BUTHE OPraHUYECKOW XUMUU — XHUMUHU COCIMHEHUH yriepoja.
Krnaccudukaius 1 HOMEHKIIaTypa yriieBOJ0POJIOB.

[IpenenpHbIE YriieBOIOPOIbI — aJIKaHBI.

HenpenenbHbie yrieBo1opoabl — aJIKEHBI.

HenpenenbHubie yrieBo1opoibl — aJKUHBL. [[pupoiHbIE HCTOYHUKH YTIIEBOA0OPOIOB
Temal0. Kuciopoaconepskamue opraHudecke coeJuHeHust
Kucnopoaconepxkamme opranndeckue coeauHeHusi. CriupThl.

KapOoHOBBIC KHCIIOTHI

Tema 11. Buosiornyecku BaxHbie OPraHM4ecKre CoeANHeHUs

buonornyuecku BaxHbIE COCTMHEHUST — KUPBI, YTIIEBOIbL.

benkwu.

Tema 12. YesioBexk B MUpe BellleCTB

BemectBa, BpeaHbIe 114 30pOBbS YEIOBEKA U OKPYKAIOILIEH CPEIbl.

[Tomumepsr.

MuHepanbHbIe YA0OpEHUS Ha BallleM y4acTKe.

Temal3. IIpou3BOACTBO HEOPraHMYECKHUX BELIECTB U UX IPUMEHEHHE.

[loHaTHE O XMMHYECKON TEXHOJIOTHHU.

[Ipon3BOACTBO HEOPraHUYECKUX BEUIECTB M OKPY KAIoIlasi Cpea.

[Tonsitue o metamnypruu. [Ipou3BoACTBO M IPUMEHEHUE UYT'yHA U CTAJIH.



3.TemaTuueckoe IJIAHUPOBAHMUC.

Pasnes, Tembl ( KOJIM4ECTBO YaCOB,
OTBOIMMbIX HA JIAHHYIO TEMY)

OcHoBHOE€ CoacpiKaHue

XapakTepucTHKA OCHOBHBIX BU/I0B
NeSTeIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX jelicTBHIl)

Pa3nen 1. Teoperuueckne ocHOBbI Xumuu (14 1)

1. XuMHn4yeckue peakunu u
3aKOHOMEPHOCTH UX
nporexanus (3 4)

1. CKOpOCTh XMMHUYECKON PEaKIMK. DHEPreTUKAa XMMHUECKUX
peakuuii. DaKkTOpsl, BIUSIOMINE HA CKOPOCTh XUMUYECKUX
peaKuui.

2. lIpakTHyeckas padora Ne 1. Brusaue pa3nndaabix GpakTopos
Ha CKOPOCTh XUMHYECKOUW PEaKIIHH.

3. IloHsATHE O XUMHYECKOM PAaBHOBECHH.

JdemMoHcTpanuu. 1. 3aBUCUMOCTb CKOPOCTH PEAKIMH OT
KOHIIEHTPALIMH PEAarupyroIInuX BEMIECTB. 2. 3aBUCUMOCTb CKOPOCTH
peaKkuuu OT TeMrnepaTypsl. 3. 3aBUCUMOCTh CKOPOCTH PEAKIIMHU OT
MIPUPOJIbl pEarupyrolnX BenlecTB. 4. BiusHue KOHIIEHTpALU
pearupymoumx BelecTB Ha XUMUYECKOe paBHOBECHE (Ha IpuMepe
B3auMoAecTBUA xsopuaa xenesa (I11) ¢ poganuaom kanus).

5. BzaumoielicTBue nepokcuaa BOAOPOIa C OKCHUIOM MapraHia
(VI).

Pacuérnblie 3agaum. 1. Pacy€Tsl 1o TEpMOXUMUYECKUM
YpaBHEHUSIM. 2.Bviuucienue ckopocmu XuMuieckol peakyuu no
KUHemuyecKoMy YPaGHEeHUIO.

Hcronp30BaTh BHYTPU- H MEXKIIPEIMETHBIE CBS3H.
OnpenensiTb MOHATUS «TEIIOBOM 3dexT
PEAKINN», «TEPMOXUMHUIECKOE YPAaBHEHHEY, «IK30-
¥ DHJOTEPMUYECKast PEaAKIUsD), «ITyTh MPOTEKAHHS
peakuny, «3(pPeKTUBHBIE COyAAPEHU», «IHEPTHS
AKTHBAIIUI», KTOMOTEHHAs CHCTEMay,
«TEeTEepPOreHHasl CUCTEMa», «CKOPOCTh PEaKLuN»,
«XMMHYECKOE PAaBHOBECHE.

CocCTaBisATh CXEMBI, TAOJIUIIBI, OTIOPHBIE
KOHCIIEKTBHI, aITOPUTMBI.

BBINOIHATE pacdy€Thl HO TEPMOXUMHUYECKUM
YPaBHEHUSAM pEaKLUi.

M cnosap30BaTh alrOpUTMBbI IPU PELICHUH 3a/1a4

2. PactBopsbl. Teopus
JIEKTPOJTUTHYECKOM
auccounanuu (11 1)

1. Ilonsitue o pacTBopax. BeliecTBa 31€KTPOIUTHI U
HEIJIEKTPOJUTHI. MeXaHU3M 3JIEKTPOTUTUYECKON TUCCOITUAlIUI
BEIIIECTB C HOHHOM CBS3BIO.

2. MexaHu3M AMCCOLMALINY BEIIECTB C MOJSPHOM KOBAJIEHTHOM
CBSA3BI0.

3. CuIibHBIE U CITa0bI€ AIEKTPOJIUTHI.

4. Peakiinu nonHoro ooMena. CBoicTBa HOHOB.

5. XuMHUY€eCKrEe CBOMCTBA KUCIIOT KaK JIEKTPOIUTOB.

6. XuMu4eckue CBOMCTBA OCHOBAHUH KaK 3JIEKTPOJIUTOB.

7. XMMHUYECKHE CBOMCTBA COJIEH KaK JIEKTPOJIUTOB.

8. 'maponus coneit.

[IpoBoauTH HAOIIOICHNUS 32 TIOBSICHUEM BEIICCTB B
pacTBoOpax, 3a XAMUYECKUMH PEAKITUIMH,
MPOTEKAIOLIUMHU B pacTBOpax.

JlaBaTh onpeneneHus MOHATUH «3IIEKTPOIIUTY,
CHEDJIEKTPOIIUT, «INEKTPOTUTHUECKAS
JTCCOITAAIIHS.

Pa3nuyaTh HOHATHE «HOHY.

O0001IaTh HOHATHS «KaTHOHY, «AHHOH.
HccnenoBaTh CBOMCTBA PACTBOPOB AJNEKTPOIUTOB.
OnuceIBaTh CBOMCTBA BEIISCTB B XOJI€
JEMOHCTPAIIHOHHOTO U J1a00PaTOPHOTO




Paznesn, Tembl ( KOJIMYECTBO YaCOB,
OTBOMMBIX HA IAHHYIO TeMY)

OcHoBHoOe coaepkaHue

XapakTepucTHKAa OCHOBHBIX BH/10B
NAeATeJIbHOCTH YYCeHHKA
(Ha ypoBHe y4eOHBIX AelicTBHIH)

9. O6006IIeHNE 3HAHMI 10 TEME 2.

10. MpakTnuyeckas padora Ne 2. PenieHne 3KCIepUMEHTAIBHBIX
3a/1a4 110 TeME.

11. KontpoabHas padora Ne 1.

Pacyérnbie 3axaun. PacuéTel N0 XUMUYECKUM YPABHEHUSIM, €CIIU
OJIHO M3 pPearupyrolinx BEeIIeCTB JaHO B N30BITKE.
Jemoncrpanum. 1. VcnbiTanue BemecTs, MX paCTBOPOB U
pacIuIaBoB Ha MIEKTPUYECKYIO IPOBOIUMOCTD.

2. Bnusitaue paz0aBneHus Ha cTeneHb qucconuarmu. CpaBHEHHE
ANEKTPUUECKON IPOBOIUMOCTH KOHIIEHTPUPOBAHHOIO U
pa30aBIeHHOI0 PaCTBOPOB YKCYCHOM KHCIIOTHI.

JlaGopaTopHbIe ONbITHI.

Ne 1. Peaknuu oOMeHa MEXy pacCTBOPaMH AJICKTPOJIUTOB.
Ne 2[TosydeHne HEpacTBOPUMBIX OCHOBAHUI U U3yUYECHHUE UX
CBONCTB

JKCKypcHsl B XUMHUYECKYIO JJAOOPATOPUIO B LENSIX O3HAKOMIICHUS
¢ npuéMamMu paboThI C paCTBOpPaMHU.

Tema TBopYecKoii padoThbl. 3HAUCHUE HAYYHOU TCOPUM TS
MOHMMAaHUS OKPY>KAIOILIET0 MUPA, HAYYHOH U MPAKTUYECKOU
JEeSITeNIbHOCTH

HKCTIEPUMEHTOB.
Co0uro1aTh TIpaBwIIa TEXHUKHA OC30TTaCHOCTH.
XapakTepHu30BaTh YCIOBUS TCUCHUS PEAKIIUN B
pacTBOpPAax AMEKTPOIUTOB J0 KOHIIA.

O06001mmaTh 3HaHUS O PaCTBOPAX.

CocTaBnsTh KiIacCU(PUKAIMOHHBIE CXEMBI,
CpaBHUTEIBHBIE U 0000IIAIOIINE TAOIHIIBL.
Hcronp30BaTh BHYTPU- H MEXKIIPEIMETHBIE CBS3H.
Pacmno3HaBaTh peakiuu HOHHOTO 0OMEHa.
CocTaBIITh HOHHBIE YPAaBHEHHUS PEAKIIMI.
CocCTaBsiTh COKpaNIEHHBIC HOHHBIC YPaBHEHUS
peaKkum.

Jenate pacy€Tsl M0 XUMHUYECKUM YPAaBHEHUSIM,
€CJIM OJIHO M3 pearupyronrx BelecTB JaHO B
U30BITKE.

Ot6upars HHGOPMAIUIO U3 IPYTUX UCTOYHUKOB
JUISL IOJTOTOBKH KPATKUX COOOIIEHUIA.

['0TOBUTH KOMITBIOTEPHBIE MTPE3CHTALIUU IO TEME

Paszpneu I1. DiieMeHTBHI-HeMeTAJJIBI M UX BajkHelIMe coenHenus (24 1)

3. O6mas
XapaKTepPUCTHKAaHeMeTaIoB (3

)

1. DnemeHTBI-HEMETAILIBI B TpUpoJe U B [leproanyeckoit cucreme
xumMuueckux aemeHToB .M. Menneneesa.

2. IIpocTele BemiecTBa-HEMETAIIbI, UX COCTaB, CTPOCHUE U
CrocoObI OTY4EHHUS.

3. BonopoiHbie U KUCIOPOIHBIE COSTUHEHUS HEMETAILIIOB.
Jemoncrpanun. 1. O6pa3iisl MPOCTHIX BEIIECTB-HEMETAIIOB U UX
COEIMHEHUM.

4. Iloarpynmna Kucjaopoaa u eé

1. 0611_[351 XapaKTCpUCTUKA HEMCTAJJIOB IMOATPYHIIBI KUCJIOPOAa.

Hcnons3oBaTh BHYTpHU- U MCKIIPCAMCETHBIC CBA3U.
XapaKTepI/I3OBaTB XUMHUYCCKHUEC BJICMCHTHBI MaJIbIX
MEPpHUOJAO0B IO UX MOJIOKCHUTIO B HCpI/IOI[I/I‘-IeCKOI\/’I
CHUCTEMC.

OHpCIICJ'IHTB CBOIMCTBA BEILIECTB UCXOA U3
KPUCTATININYCCKOTO CTPOCHHH.

0606H_18.TB 3HaHHUA U JCJ1aTh BBIBOJBI O
3aKOHOMCPHOCTAX W3MEHEHUI CBOMCTB HEMETAIIOB




Paznesn, Tembl ( KOJIMYECTBO YaCOB,
OTBOMMBIX HA IAHHYIO TeMY)

OcHoBHoOe coaepkaHue

XapakTepucTHKAa OCHOBHBIX BH/10B
NAeATeJIbHOCTH YYCeHHKA
(Ha ypoBHe y4eOHBIX AelicTBHIH)

TUIMYHbIE NPeAcTABUTENH (7 1)

2. Kucnopon u 030H. Kpyeosopom Kuciopooa 6 npupooe.

3. Cepa — npexacrasurens VIA-rpynmsi.

Amnotponust cepbl. CBOWCTBA U IIPUMEHEHHE.

4. CepoBopopoa. Cynbdusl.

5. Kucnoponconepsxkamue coenuaenus cepol (1V).

6. Kucnopoaconepsxaiue coenunenus cepsl (VI).

7. O6o6maromuii ypok no teme 4. Kpyeosopom cepwvl 6 npupooe.
Oronoeuueckue npobaremvl, C8A3aHHbBLE C KUCTIOPOOCOOEPHCAUWUMU
COeOUHEHUAMU Ccepbl

5. lloarpynmna a3ora u eé
THINHMYHBbIE NIPeACcTABUTEIH (6 1)

1. OOmiast XxapakTepUCTHKA 3JIEMEHTOB MOATPYMIBI a30Ta. A30T —
MpeACTaBUTENDb VA-TPyNIBI.

2. Ammuak. Conu aMMOHHUSL.

3. IlpakTnyeckasi padora Ne 3. [ToayueHne aMMuaka M OTIBITHI C
HUM.

4. Oxcunnl a3ora.

5. A30THas KUCOTa U €€ COJIN.

6. ®ocdop u ero coequnenus. Kpyeosopom ¢ocghopa 6 npupooe

B MIEpUOJaX U TPyMmax nepuoguieckoil CUCTEMBI.
[IporHo3upoBaTh CBOKWCTBA HEU3YUYEHHBIX
DJIEMEHTOB M UX COCTMHECHUN Ha OCHOBE 3HAHUM O
ITepnoanueckom 3axkone /1.11. Menneneena.
Ot6upars HHGOPMAITUIO U3 IPYTUX UCTOYHUKOB
JUTSI TIOJATOTOBKU KPATKUX COOOIIEHUH.

['0TOBUTH KOMIBIOTEPHBIC MPE3CHTAINH 110 TEME.
HabGnronaTh AeMOHCTpUpyEeMbIE€ U CAMOCTOSITEIHHO
MIPOBOIUMBIC OTIBITHI.

OnuceiBaTh CBOMCTBA N3y4a€MbIX BEIIECTB Ha
OCHOBE HAOJIOICHUI 3a UX TTPEBPAIICHUSIMHU.
AHanu3upoBaTh CBOMCTBA HEMETAJIOB 110
MOJIrPYIIIIAM.

O0001mares 3HaHUS U IejIaTh BHIBOILI O
3aKOHOMEPHOCTSIX U3MEHEHU CBOMCTB HEMETAJJIOB
B MEPHOJIAX U IpyIIax NepUoIUIE€CKON CUCTEMBI.
[IporHo3upoBath CBOMCTBA HEU3YYEHHBIX
3JIEMEHTOB 1 MX COCIMHEHHNM Ha OCHOBE 3HAHHI O
[Tepuonuueckom 3akone .M. Menaeneena.
3anuchbiBaTh YPaBHEHUS OKUCIUTEIIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIIMH U PEaKIIUii HOHHOTO
oOMeHa.

CocTaBiATh KIaCCH(UKAIIMOHHBIE CXEMBI,
CpaBHHUTEIbHBIE  0000IIa0IINEe TAOIUIIBI,
OIOPHBIC KOHCHEKTBHI.

Ot6upaTh HHGOPMAIUIO U3 JPYTUX UCTOYHUKOB
JUISL TIOJATOTOBKH KPATKUX COOOIIEHUIA.

['0TOBUTH KOMIBIOTEPHBIE MPE3EHTAIMH 110 TEME.
[IpoBOANTH pAaCUYETHI IO YPaBHEHUSM XUMHUECKUX
peakinii, HICIOJIb3Ys MOHATUS «MOJISIPHASI MAcCay,
«MOJIAPHBIN 0OBEM

6. Iloarpynna yrJiepoaa

1. O6mas xapakTepUCTHKA SJIEMEHTOB MOArPYIIIBI YIIIepoa.




Paznesn, Tembl ( KOJIMYECTBO YaCOB,
OTBOMMBIX HA IAHHYIO TeMY)

OcHoBHoOe coaepkaHue

XapakTepucTHKAa OCHOBHBIX BH/10B
NAeATeJIbHOCTH YYCeHHKA
(Ha ypoBHe y4eOHBIX AelicTBHIH)

(CR))

Yraepoa — npeacraButens [VA-rpynnbsl. AmoTponus yriaepoja.
AncopOrnus.

2. Okcunel yriiepoaa.

3. YronbHast KUCIIOTa U €€ COJIM.

4. TlpakTnuyeckas padora Ne 4. [lonyuenue okcuma yrieposa
(IV) u usyuenue ero coiictB. PaciosHaBaHue kapOOHATOB.

5. Kpemnuii u ero coenunenus. Cunukamuas npoMululIeHHOCHb.
6. O600mIeHne 3HaHMIA IO TeMaM 3—6.

7. Pemienne 3aaay.

8. Kontposabnasi padora Ne 2.

Jemoncrpaumu.l. ITosydenne aMmMuaka u UCCIEOBAHUE €TO
cBOMCTB. 2. [losiyuenue u rccnenoBaHue CBOMCTB AMOKCHIA
yraepoaa. 3. OnbIThl, MOATBEPKAAIONINE O0IINE XUMUYECKHE
cBoiicTBa kucnot 4./lonyuenue kpemuuesou

Kucnomol. 5. KauecTBeHHbIE PEAKIIMN Ha aHUOHBI: CyJIb()UI-UOH,
cynbdar-noH, kKapOOHAT-HOH, XJIOPHUA-UOH, OPOMHUI-UOH, HO NI
WOH, HUTPAT-uoH, pocdar-noH.

JlaGopaTopHble onbITh..Ne3 Pacnio3HaBaHue XJIOpUJIOB,
cynbdaToB, KapOOHATOB.

Pacuérnble 3axaun. Beruucnenune maccel uim o0bEMa IpoIyKTa
peakxIuy Mo U3BECTHOM Macce Wi 00bEMY HCXOJHOTO BEIECTBA,
COJIepIKaIIero MPUMECH.

Tembl TBOpPUYECKHUX PadOT. XUMHUYECKHUE CBOMCTBA DJIEMEHTOB U UX
POJIb B 9KOJIOTUYECKHUX Mpolieccax (Ha MpuMepe N3ydeHHBIX
anemenToB IV, V, VI rpymmn).

docodop (azoT, cenen, 6op). PacipoctpaneHue B Npupoe; COCTas,
CTpOEHUE, CBOMCTBA U POJIb HEMETAIIOB B TexHochepe. Kpemuuii B
MOJIYTIPOBOIHUKOBOM mpombltiuieHHOCcTU. CollHeYHbIe 6aTapen

Paznean I11. Mertamusbi (12 4)

7. O01IMe cBoOMCTBAa METAJLJIOB
(4 9)

1. Dy1eMeHTBI-METAIIIBI B IPUPOJIE U B IEPUOINIECKON CUCTEME.
OCOOEHHOCTH CTPOEHUS UX aTOMOB.
2. Kpucrannuueckoe cTpoeHHe U (PU3HKO-XUMUYECKUE CBOMCTBA

Hcnonbs3oBaTh BHYTpHU- U MCKIIPCAMCETHBIC CBA3U.
HccnenoBaTh CBOICTBA HN3y4aCMbIX BCUICCTB.
Ha6J'IIOIIaTB " OIIMCBIBATD XUMUYCCKHUEC PCAKIIHUU.




Paznesn, Tembl ( KOJIMYECTBO YaCOB,
OTBOMMBIX HA IAHHYIO TeMY)

OcHoBHoOe coaepkaHue

XapakTepucTHKAa OCHOBHBIX BH/10B
NAeATeJIbHOCTH YYCeHHKA
(Ha ypoBHe y4eOHBIX AelicTBHIH)

METaJIJIOB.
3. DIEKTPOXUMHUYECKUE MTPOLIECCHI. DIEKTPOXUMHUUECKUN PsijL
HaIIPSKEHUH METaJlIOB.

4. CnuniaBsl. [loHsiTHE KOPPO3UM METAILIIOB.

Kopposusa memannos u mepvl 60pvobi ¢ Hell.

JdemoncTpanuu. 1. OOpa3ipl METaNIOB U UX COCTMHEHUM,
M3Y4YE€HUE UX AIEKTPUUYECKOIN MPOBOJIUMOCTH. 2.
TemnonpoBoAHOCTH MeTAIOB. 3. Moenu KpUCTAUINYECKUX
PEMETOK METAIIOB

Ornpenenarb CBOMCTBA BELIECTB UCXOIS U3
KPHUCTAJUIMYECKOTO CTPOCHHUS.

XapakTepu30BaTh XUMUYECKHUE SJIEMEHThI MaJIbIX
MEPUOJIOB IO UX MOJIOKEHHIO B IIEPUOINYECKOMN
CHCTEME.

O06001maTh 3HaHUA U JeNaTh BLIBOJEI O
3aKOHOMEPHOCTSIX U3MEHEHU CBOMCTB METAJNIOB B
MEepUOJIax U TPYIIAX NEPUOINYECKON CUCTEMBI.
[IporHo3upoBaTh CBOMCTBA HEU3YYEHHBIX
SJIEMEHTOB U UX COeIUHEHNN Ha OCHOBE 3HAHUU O
MEPUOINYECKOM 3aKOHE

8. Mera/uibl IJIaBHBIX
U 000YHBIX moarpyni (8 1)

1. Metamnsl [A-Tpynmsl mepuoAndecKoi CHCTEMBI U 00pazyemMbie
HWMHU TIPOCTHIEC BEIIECTBA.

2. Metamnst || A-Tpynmbsl mepuoandeckoi CUCTEMBI U UX
Ba)KHEHIINE COETUHEHUS.

3. XKéctrocTh Boabl. Poib memannos I1A-epynnul 6 npupooe.

4. ATFTOMUHUM U €ro COeIUHEHUS.

5. XKenezo — npeacTaBuTeNh METALIOB TOOOYHBIX MTOATPYIII.
Baxkueiimme coequHEHMA Keae3a.

6. O000IIEHNEe 3HAHUHA 110 TeMaM [, 8.

7. llpakTHyeckas padora Ne 5. Pemenue skcriepuMeHTalIbHBIX
3aJ1a4 1Mo TeMe «MeTajbIy.

8. KontpoubHas padora Ne 3.

Jdemoncrpauuu. 1. BanmoaeiicTBre MeTaaioB ¢ HEMETATIaMU U
BOJIOM. 2. ['opeHue, B3auMoI€CTBUE C BOJIOM JIUTHUSL, HATPUS U
kanplud. 3. B3auMmoneiicTBue ¢ BOOgol oKcHUaa Kalnpus. 4.
KauecTBeHHBIE peakIny Ha MOHBI KalbIHs U Oapus. 5. YcTpaHeHue
KECTKOCTU BoAbL. 6. BzauMoaeiicTBHEe alIFOMUHUS C BOJIOM.
JlaGopaTopHbie onbIThl. Ne4. O3HAKOMIIEHHE C 00pa3liaMu
CILJIaBOB (KOJUIEKIMS «MeTaJlibl U CILIaBbI»).

No5. KauecTBeHHBIE peaKIIMu Ha UOHBI Kee3a.

Tema TBopuyeckoii padoThl. MeTanibsl U COBpEeMEHHOE 00IECTBO

UccnenoBaTh CBOMCTBA U3y4aeMbIX BEIIIECTB.
HaGimo1aTh ¥ ONIMCHIBATh XUMHUYECKHE PEAKITUH.
HaGmoaTh 1eMOHCTpHPYEMBIC H CAMOCTOSTEIIHBHO
MIPOBOIMMBIE OITBITHI.

OnuceIBaTh CBOMCTBA M3y4aeMbIX BEIIECTB Ha
OCHOBE HAOJIIOJICHUH 3a MX TPEBPAIICHUSIMH.
O000111aTh 3HAaHUS U JI€JIATh BHIBOBI O
3aKOHOMEPHOCTSIX U3MEHEHUH CBOMCTB METAJJIOB B
MepPHOJIaxX U TPyIIax MePHOIUICCKON CHCTEMBI.
[Tporuo3upoBaTh CBOMCTBA HEU3YUCHHBIX
JJIEMEHTOB U X COEIMHEHNI Ha OCHOBE 3HAHUI O
MIEPHOIUICCKOM 3aKOHE.

3anuchiBaTh YpaBHEHUS! OKUCITUTEIBHO-
BOCCTaHOBUTEJBHBIX PEAKIIUN U peakluii HOHHOTO
oOMeHa.

CocTaBisaTh K1accu(UKAIMOHHBIE CXEMBI,
CpaBHHUTENbHBIE U 0000IIAIONIHE TAOTUIIBL,
OTIOPHBIE KOHCTIEKTHI.

Ot6upaTh HHPOPMAIUIO U3 JPYTUX UCTOYHUKOB
JUISL TIOJITOTOBKH KPATKUX COOOIIEHUIA.

['0TOBUTH KOMITBIOTEPHBIE MTPE3ESHTAIMH 10 TEME.




Paznesn, Tembl ( KOJIMYECTBO YaCOB,
OTBOMMBIX HA IAHHYIO TeMY)

OcHoBHoOe coaepkaHue

XapakTepucTHKAa OCHOBHBIX BH/10B
NAeATeJIbHOCTH YYCeHHKA
(Ha ypoBHe y4eOHBIX AelicTBHIH)

[Ipon3BOaUTH pacy€Thl IO YPAaBHEHUSM
XUMHNYCCKUX peaKuHﬁ, HCIIOJIB3YyA MMOHATUSA
«MOJISIPHASE MACCay», «MOJISIPHBINA 00BEM,
«TEPMOXMMHUYECKUE YPABHEHUS PEAKLUIN»,
«TeIIOBOM APPEKT peakum»

Paznen IV. O6uue cBeeHusi 00 opraHudeckux coeguHenusx (9 u)

9. YrueBoaopoas (5 4)

1. BO3HUKHOBEHUE U PA3BUTHE OPTaHUYECKON XUMUHU — XUMUU
COEIMHEHUH YIJIepoaa.

2. Knaccudukarus 1 HOMEHKIIATypa yrieBOJOPOI0B.

3. IIpenenbHbIE YIrIAEBOIOPOAbl — AIKAHBI.

4. HenpenenbHbI€ YTIIEBOAOPOIbI — AJTKEHBI.

5. HenpenenbHble yriaeBoa0poabl — alkuHbL. [IpupogHbie
HWCTOYHHUKH YIIEBOJOPOJOB

10. Kuciopoacoaep:xammue
OpraHuyveckue coequHenus (2 4)

1. Kucnopoaconepxaniue opranndeckue coeauHenus. CrupThl.
2. KapOGoHOBBIE KUCTIOTHI

11. buoJjioruyecku BaskKHbIe
opraHuyeckKue coeJIMHeHUs
("KUpbI, YIJIeBoabl, 0ejKkn) (2 4)

1. Bruosorudecku BaxKHbIE COSTUHEHUS — JKUPBI, YTIECBO/IBI.
2. benku.

Jemouncrpanumn. 1. Komnekuus «Hedts u HedTEenpoayKTh». 2.
Monenu MOJIeKy OpraHMYecKuX coeiMHeHui. 3. Bociamenenue
cnupToB. 4. ONBITHL, OATBEPKIAIOIINE XUMUYECKHE CBONCTBA
KapOOHOBBIX KUCIOT. 5. Mozens Monekyinsl Oenka. 6. Jlenaryparnus
Oenka

HabGmronaTs AeMOHCTpUpYEMBbIE€ U CAMOCTOSITEIHHO
MIPOBOIMMBIE OTTBITHI.

OnuceiBaTh CBOMCTBA N3Y4a€MBbIX BEIIECTB Ha
OCHOBE HAOITIOJICHUH 3a MX TPEBPAIICHHSIMH.
CocTaBisTh CTPYKTYpHbIE POPMYIIbI OPraHUIECKIX
BemiecTB. OnpenensTh MOHITHS «TOMOJIOTY,
«TOMOJIOTHYECKHUH PSII», KU30MEPBDY.

CpaBHUBATH CBOMCTBA NMPEIETbHBIX U
HETpeACTbHBIX YTIIEBOIOPOIOB.

CocTaBiATh KIaCCH(UKAIIMOHHBIE CXEMBbI,
CpaBHUTEJBHBIE  0000IIa0IINe TAOIHUIIHI,
OTIOPHBIE KOHCIIEKTHI.

[Tonp30BaTbCst HHGOPMALIUEH U3 IPYTUX
HMCTOYHHUKOB JUISI IOJATOTOBKH KPATKUX COOOICHHIMA.
Hcnonb30BaTh BHYTPU- U MEKITPEIMETHBIE CBS3H.
CpaBHHUBATh OPraHUYECKHE BEIIECTBA

C HEOPraHUYECKUMH.

OOBACHATH IPUYUHBI MHOTOOOpa3us BEIIECTB.
HabmronaTh 1eMOHCTpHUpYEMbIE U CAMOCTOSTEIHHO
MPOBOJAMMBIE OTIBITHI.

OrnuceIBaTh CBOMCTBA N3y4aeMbIX BEIIECTB Ha
OCHOBE HaOIOJICHUH 3a MX TPEBPAIICHUSIMH.
CocTaBisaTh KIacCU(UKAIMOHHBIE CXEMBI,
CpaBHHUTENbHBIE U 0000IIAIONIHE TAOTHUIIBI,
OTIOPHBIE KOHCTIEKTHI.

Ot6upaTh HHPOPMAIUIO U3 JPYTUX UCTOYHUKOB




Paznesn, Tembl ( KOJIMYECTBO YaCOB, XapakTepucTHKAa OCHOBHBIX BH/10B
OTBOMMBIX HA IAHHYIO TeMY) OcHoBHoOe coaepkaHue NAeATeJIbHOCTH YYCeHHKA
(Ha ypoBHe y4eOHBIX AelicTBHIH)

JUTSI IOJATOTOBKU KPATKUX COOOIIEHUH.
['0TOBUTH KOMIIBIOTEPHBIE TPE3CHTALIMU 110 TEME

Pazgen V. Xumus u sxku3unb (7 4)

12. YesoBek B Mupe BelllecTB 1. BemectBa, BpelHbI€ /Ui 3I0pOBbs YEJIOBEKA U OKpY KaroLeit Hcnonb30BaTh BHYTPU- U MEXKITPEIMETHBIE CBSA3H.
(49 Cpenpbl. Hcnonb30BaTh NpHOOpEeTEHHBIE 3HAHNS U YMEHUS B
2. Ilonumepsl. IIPAKTUYECKON JIEATEIbHOCTH U IIOBCETHEBHOU
3. MuHepanbpHble y10OpeHHS Ha BallleM y4acTKe. KU3HU JJI51 KOJIOTUYECKU TPAMOTHOTO TIOBEJICHUS B
4. TlpakTnueckas padora Ne 6. MunepanbHbie yaoOpeHUsI. OKpY’Karolleu cpee.

OHeHI/IBaTB BJIMAHUC XUMHWYCCKOT'O 3arpsA3HCHHUA
OKpYIKaroIIel Cpeibl Ha OpPraHu3M YeJIOBEeKa U
JpYTU€ )KUBbIE OPraHU3MBI.

Ot6upars HHGOPMAITUIO U3 IPYTUX UCTOYHUKOB
JUTSL TIOJITOTOBKH KPATKUX COOOIICHUH.
['0TOBUTH KOMITBIOTEPHBIC TIPE3CHTAIINH TI0 TEME

13. [Ipou3BoacTBO 1. ITonatue o xumuueckou TexHosioruu. IlponssoacTeo Hcnonb30BaTh BHYTPU- U MEKIIPEIMETHBIE CBS3U.
HEOPraHW4YecKHX BelleCTB M UX | HEOPraHMYECKHUX BELIECTB M OKPYXKaoIas cpesa. YdacTBOBaTh B MPOOJIEMHO-TIOUCKOBOM
npumeHerue (3 4) 2. Ilonarue o metamutypruu. [Ipou3BoACTBO U IPUMEHEHHE YyTryHa | JESTEIbHOCTH.
U CTaJu. CocTaBisaTh Ki1accu(UKAMOHHBIE CXEMBI,
3. O06001IeHMe 3HAaHUN O Teme 13. CpaBHHUTEbHBIE  0000IIa0IINe TAOIUIIBI,
Jemoncrpanuun. 1. Kogorpammsel U AHHaMUYECKOE 1OcoOue OTIOPHBIE KOHCIIEKTHI.
«[Ipou3BoACTBO CEPHOI KUCIOTHIY.. 3. Cnatiovl 0 Xumuieckou Ot6upaTth HHGOPMAIUIO U3 IPYTUX UCTOYHHUKOB
mexHonocuu. 4. Moaenu npou3BOoJCTBa CEPHON KUCIOTHI. JUISL IOJTOTOBKH KPATKUX COOOIIEHUIA.

I'oToBUTH KOMIIBXOTCPHBIC ITPE3CHTALNHN 110 TCMC

HETyXO B3 MoanncaHo undpoBo
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