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r. Habepexubie Yennsi, 2023



[NOACHUTEJIBHAA 3AIINUCKA

Jannas paboyast mporpamma peanu3yercsi B yueOHUKax Uit o01eodpazoBaTenbHbIX oprann3anuii aBTopoB I'. E. Pymsurtuca, @. I'. @enpamana
«Xumus. 10 kmace» u «Xumus. 11 kmacey.

Pabouas mporpamma ocBemiaet coaepxanue ooyuenust xumun B 10 u 11 kimaccax o0meodpa3zoBaTeNbHBIX opranu3anuii. [Iporpamma paccuntana Ha
68 4 (1 4 B HEmemIO).

Pabouas mporpamMma 1o XMMUHU COCTaBIICHA HA OCHOBE:

* (yHmamMeHTaIBHOTO Spa 00IIEro 0Opa30BaHNUS;

* denepanbHOr0 rocyAapCTBEHHOT0 00Pa30BaTEIHLHOIO CTaHAApTa CPEAHEro 0011Iero 00pa3oBaHus;

* TIPOrpaMMBbI Pa3BUTHS YHUBEPCATbHBIX yUEOHBIX IEHCTBUIA;

* IPOrpaMMbl TyXOBHO-HPABCTBEHHOI'O Pa3BUTHUS U BOCIIUTAHUS JIUYHOCTH.

N3ydenne xumun Ha ypoBHE CpeaHero oomiero o0pa3oBaHus HAIPaBJIEHO Ha
JOCTUKEHHE CICIYIONINX [ENIeH:

* OCBOCHHE 3HAHUH O XUMHUECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHON KapTHHBI MUPA, BXKHEHIIINX XUMUYECKUX TIOHSATHSIX, 3aKOHAX U TEOPHSIX;

* OBJaJICHHE YMCHHUSAMU IPUMEHSTH TOTYICHHBIC 3HAHUS 1J1s1 O0BSICHEHHUS Pa3HOOOpa3HBIX XUMUUECKUX SIBJICHUH M CBOMCTB BEILIECTB, OI[CHKH POJIU
XMMHH B PA3BUTHUN COBPEMEHHBIX TEXHOJIOTUN U MOTYYEHUH HOBBIX MAaTEpUasOB;

* pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB U HHTEIUICKTYAIBHBIX CIIOCOOHOCTEH B MPOIECCE CAMOCTOSTEILHOTO TPUOOPETEHUSI XUMHUYECKIX 3HAHUHA
C MCTIOJIb30BaHUEM Pa3IMYHbIX HCTOYHUKOB MH(POPMAIINH, B TOM YUCIIE KOMIBIOTEPHBIX;

* BOCHHUTaHHUE YOS KIEHHOCTH B TO3UTUBHOM POJIM XMMHH B )KH3HHA COBPEMEHHOT0 00IIECTBA, HEOOXOANMOCTH XMMHYECKH T'PAMOTHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO U OKPYKAIOIIeH cpere;

* NMPUMEHEHHUE MOJNYYCHHBIX 3HAHWW M yMEHHH JJisi 0€301acHOTO HCIIOJIb30BAaHUS BEIIECTB M MAaTEPUANIOB B OBITY, CEIBCKOM XO3SIMCTBE M HA
MIPOU3BOJICTBE, PEUICHUs TNMPAKTHUYECKUX 337a4 B TIOBCEJIHEBHOW >KM3HHU, MPEIYNPEKICHUS SBICHHWHA, HAHOCAIIMX BpEI 3I0POBBIO UEIOBEKA W
OKpY>Karollen cpene.

Cpennee oOmiee oOpazoBaHne — 3aKIIOUUTEIbHAS CTYMEHb 001Iero oopaszoBanus. ComepxaHue CpeHero oo01mero oopa3oBaHus HaMpaBIeHO HA
peleHne CIeaYyoIMX 3a1ay:

* 3aBepieHre 00111e00pa30BaTEIHLHOM MOATOTOBKH B COOTBETCTBUH ¢ 3aKkoHOM «O0 0OpazoBaHuu B PDy;

* peanuzanus NpearnpodeccuoHaIbLHOr0 00IIero 00pa3oBaHUs, MO3BOJISIOIIET0 00ECIIEYUTh MPEEMCTBEHHOCTh OOIIEro U Mpo(ecCHOHANIbHOTO
oOpazoBaHusl.

Baxneiimeii 3agaueit o0yueHHs Ha dTare MOoJIydeHHUs CpeTHero o011ero 00pa3oBaHus ABISAETCSA MOATOTOBKA 00YYaIOLINXCS K OCO3HAHHOMY BBIOOPY
TaTbHEUIIETo )KU3HEHHOTO MyTH. O0yJaronuecs J0JDKHBI CAMOCTOSATEIBHO MCIIONB30BaTh MPUOOPETEHHBIN B IIKOJIE OTBIT IEATEILHOCTH B PEaTbHOM
KHU3HH, 32 paMKaMH y4eOHOTo Ipoliecca.

['maBHBIE LIEeNH cpeHEro 001Iero 00pa3oBaHUs COCTOST:

* B (pOpMUPOBAaHUM LIETOCTHOTO MPEJCTABICHUS O MUPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX 3HAHUAX, YMEHHSIX U CIIOCO0aX JEATEIbHOCTH;

* B IPHUOOPETCHNH OITBITA TIO3HAHUS, CAMOIIO3HAHMUS, Pa3HOOOPA3HOM JesITeIbHOCTH;

* B IIOJrOTOBKE K OCO3HAHHOMY BbIOOpY 00pa3oBaTenbHOM U Mpo(hecCHOHATBLHOM TPaeKTOPUH.

OcoOeHHOCTBIO O0y4YeHHMs] XMMUU B CpeJHEH IIKoJe SBISIETCS Omopa Ha 3HaHMs, MOJTy4YEeHHbIE NPU HM3YYeHUH XUMHU B 8—9 Kiaccax, UX
pacmpeHnue, yriryojJeHne U CHCTeMaTH3aIHs.



B wu3ydeHum kypca XMMHU OOJbIIas pPOJIb OTBOAMTCS XHUMHYECKOMY SKCIEPUMEHTY, KOTOPBIH NPEACTaBICH IMPAKTHUYECKUMH paboTaMu,
71a00paTOPHBIMH OIBITAMHU U JIEMOHCTPAIIMOHHBIMHU SKcniepuMeHTaMu. OueHb BaXXKHBIM SIBJISIETCS COOJIIOJCHHE MPaBWJI TEXHUKH 0€30IacHOCTU NpHU
paboTe B XUMHUYECKOU JTaOOpaTOpHH.

B kauectBe yenHocmuwix OpueHmupos XUMUIECKOTO 00pa30BaHMsI BHICTYIAIOT OOBEKTHI, N3y4aeMbIe B KypCe XUMHUH, K KOTOPBIM y 00Yy4arOLIHXCs
(bopMHpyeTCs IGHHOCTHOE OTHOIICHHE.

OCHOBY no3nasamenbHuIX YyeHHOCmell COCTABISAIOT HAYYHbIC 3HAHUS U HAyYHBIE METO/Ibl IO3HAHUSI.

Pa3BuTHe Mo3HaBaTEIbHBIX IEHHOCTHBIX OPHEHTAIIMI COJICPKAHUS Kypca XUMHUH MTO3BOJISIET C(HOPMUPOBATH:

* YBaXHTEJIHHOE OTHOIICHUE K CO3UAATEIBHOM, TBOPUECKON ACATEIBHOCTH;
noTpeOHOCTh B 0€3yCIOBHOM BBHITIOJHEHUH MPaBHII 0€301aCHOTO UCIIOIB30BaHMS BEIIECTB B IIOBCEIHEBHOM KHU3HH;

CO3HATEIIbHBIN BBIOOP Oymymiei mpodhecCHOHATLHON AESTEIbHOCTH.

Kypc xummn o6magaer BO3MOKHOCTAMU I (POPMHUPOBAHUS KOMMYHUKATMUBHBIX YEeHHOCMell, OCHOBY KOTOPBIX COCTaBJISIFOT IPOIIECC OOIICHHS U
rpamMoTHas
peusb, CrocoOCTBYOIINE:

MPAaBUILHOMY UCIIOJIb30BAHUIO XUMUYECKON TEPMUHOJIOTHH;
Pa3BUTHIO MOTPEOHOCTH BECTH JUAJIOT, BBICITYIINBATh MHEHUE ONTIIOHEHTA, Y4aCTBOBATh B JIUCKYCCHU;
Pa3BUTHIO CITOCOOHOCTH OTKPBITO BBIPAXKaTh M apTyMEHTHPOBAHHO OTCTaWBATh CBOIO TOUKY 3PCHUSI.



1. TINIAHUPYEMBIE PE3VJIbTATDBI

B pesynbrare u aydeHus yueOHOro npeamera « XuMHs» Ha ypOBHE CpeHero o0uiero o0pa3oBaHus Ha 6a30BOM YPOBHE 6611 CKHUK HAYYUMCAL.

— pacKpbIBaTh Ha IPUMEPAX poJib XMMHUU B (POPMHPOBAHUM COBPEMEHHON HAYYHON KapTHUHBI MUPA U B IPAKTUUYECKOH €ATEIbHOCTH YEJIOBEKA;

— JEMOHCTPUPOBATh HAa IPUMEPaX B3aMMOCBA3b MEXKY XUMHUEN U JPYTHUMHU €CTECTBEHHBIMU HAYKaMH;

— pacKpbIBaTh Ha IPUMEPAX MOJIO0KEHUS TEOPUU XUMHUecKoro ctpoerust A. M. Bytieposa;

— IOHUMaTh (PU3HUECKUIl cMbIca nepuoauueckoro 3akoHa JI. . MenaeneeBa U Ha €ero OCHOBE OOBSICHATh 3aBUCUMOCTh CBOMCTB XMMHYECKUX
3JIEMCHTOB U O6pa3OBaHHI>IX HWMHU BCUICCTB OT 3JICKTPOHHOI'O CTPOCHHUA aTOMOB;,

— 0OBACHATH MPUYUHBI MHOTOOOpa3usl BEIIECTB Ha OCHOBE OOIIMX MpeACTaBICHUI 00 X COCTaBe U CTPOCHUH;

— MNPUMEHSATH MPaBUJIa CUCTEMAaTHUECKOW MEXTyHapOJHOH HOMEHKJIATYphl KaK CPE/ICTBA Pa3IMueHUs U UICHTU(UKALIUN BEIIECTB 110 UX COCTaBy
U CTPOCHHUIO;

— COCTaBJIATh MOJIEKYJSIpHbIE M CTPYKTYpHblE (DOpMYJIbl OpPraHMYECKUX BEIECTB KakK HocuTened MH(OpMAaIMM O CTPOEHUHU BEIIECTBA, €ro
CBOMCTBAx M NPUHAIECKHOCTH K ONPEAEIEHHOMY KJIaCCy COCIMHEHMI;

— XapaKTEepU30BaTh OPraHUYECKUE BEIIECTBA II0 COCTAaBYy, CTPOCHHMIO U CBOMCTBAM, YCTAHABIMBATH INPUYMHHO-CIEIACTBEHHBIE CBSA3M MEXKIY
JAaHHBIMU XapaKTCPUCTUKAMU BCIICCTBA,

— NPUBOAUTH IPUMEPBl XUMHUYECKUX DPEAKIHUM, PACKPBIBAIOIIMX XapPAKTEPHBIE CBOMCTBA TUIUYHBIX IPEICTABUTENEH KIACCOB OPraHUYECKUX
BEIIECTB, C LEJIbI0 UX UACHTU(DUKAIMH U 00bSICHEHHs 00JacTH IPUMEHEHUS;

— IIPOTrHO3HUPOBATE BO3MOKHOCTE NPOTECKAHUA XUMHUYCCKUX peaKHI/Iﬁ Ha OCHOBE 3HAHWI O THIIaX XUMHYECKOM CBI3U B MOJICKYJIaX pC€ar¢HTOB U UX
PEaKIMOHHON CIIOCOOHOCTH;

— HCIIOJIB30BAaTh 3HAHHA O COCTAaBC€, CTPOCHHU H XHMHUUYCCKHUX CBOMCTBAX BEIIECTB 11 HX 0e30macHOro NPpUMCHCHUSA B HpaKTquCKOﬁ
NEeATEIbHOCTH:

— MPUBOAUTH MIPUMEPHI MPAKTUUECKOTO UCIIOJIb30BAHUS MTPOAYKTOB NEepepaboTKu HeTH U MPUPOTHOTO ra3a, BBICOKOMOJIEKYISIPHBIX COSAMHEHUM
(monnII nmieHa, CHHTETUYECKOT0 Kay4yyKa, alleTaTHOTO BOJIOKHA);

— IPOBOAUTH OIBITHI IIO paCliO3HABAHHUIO OPraHUYCCKUX BCIICCTB (FJ'II/II_[epI/IHa, YKCyCHOﬁ KHCJIIOTBI, HEMIPCACIIbHBIX KUPOB, INTFOKO3EI, Kpaxmaja,
0€JIKOB) B COCTaBE MUILEBHIX MPOYKTOB U KOCMETHYECKUX CPEJCTB:



— BIIAJCTh MPAaBUIAMH B puéMaMu 0€30MMacHON pabOThl C XUMHYECKUMH BEIIECTBAMH H JTA0OPATOPHBIM 000PYI0BAaHUEM;

— YCTaHaABJIMBATh 3aBHCHMOCTh CKOPOCTH XMMHYECKOW PEaKIMA U CMEIICHUS XMMHUYECKOTO PAaBHOBECHS OT PA3IUYHBIX (DAKTOPOB C IICIBIO
OTIpeIeTICHUS] ONITUMATBHBIX YCIIOBUH MPOTEKAHUS XUMUYECKUX MPOIIECCOB;

— IIPUBOJIUTH TIPUMEPHI THIPOIIN3a COJICH B TIOBCEIHEBHOM KH3HH YEIIOBEKA;

— NPUBOAUTH TPHUMEPHI OKHUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX pPEAKIHMA B TMPUPOJE, MPOU3BOJACTBEHHBIX IPOIECCaX M IKUZHEACATCILHOCTH
OpTraHU3MOB;

— MPUBOJUTH MPUMEPHI XUMUIECKHUX PEAKITHI, PACKPBIBAIOIINX OOIINE XMMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB —METaNIOB U HEMETAJLIOB;

— MPOBOJIUTH PACUETHI HA HAXOXKICHUE MOJIEKYIIIPHOU (OPMYIIBI YTIIEBOAOPO/IA MO MPOAYKTaM CrOPAHUS U MO €r0 OTHOCUTEIHHOUN TUIOTHOCTH U
MaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIIHNX B €H0 COCTAB;

— BJIAJICTh MpaBUIaMH 0€30MaCHOTO OOpAIICHUS C EAKUMU, TOPIOUYUMHU ¥ TOKCHIHBIMHU BEIIECTBAMU, CPEJCTBAMH OBITOBON XUMUU;

—KPUTUYECKH OLCHUBATh M MHTEPIPETUPOBATh XUMUYECKYI0 WH(POPMAIIHIO, COICPIKAIIYIOCS B COOOIIEHHUSIX CPEICTB MaccoBOW MH(OpMAIHH,
pecypcax MHTepHEeTa, HAYIHO-TIOMYJISIPHBIX CTAThSX, C TOUYKH 3PSHHS €CTCCTBCHHO-HAYYHOW KOPPEKTHOCTH B IIEJISAX BBISBICHHS OIIMOOYHBIX CYKICHUI
1 GOPMHUPOBAHUS COOCTBEHHOM TTO3UIIUY;

—TIIPEJICTaBIATh MYTH PEIICHUS IIO0ATBHBIX MPOOJIeM, CTOSIIIUX TEpe]] YeI0BEYSCTBOM (IKOJIOTUUCCKUX, SHEPTETUICCKHX, ChIPhEBBIX), U POJIh
XUMHH B PEIICHUN dTUX TIPOOJIEM.

Buinycknux nonyuum 603mMoicHoOCmb HAYUUMbCA:

—WJUTFOCTPUPOBATH IPUMEPAMH CTAHOBJICHUE U 3BOJIIOIUIO OPTraHMYECKON XMMHUH KaK HAYKH Ha Pa3IMIHBIX HCTOPUYCCKUX dTarax c€ pa3BUTHS,

—MUCIOJIB30BaTh METO/Ibl HAYYHOTO IMO3HAHMSI IPH BBHIIOJHEHUN IPOEKTOB M YUECOHO-MCCIIEIOBATEIBCKHUX 3a/1a4 110 U3YUYECHHUIO CBOWCTB, CIIOCOO0B
MOJTYYCHUS U PacliO3HABAHUS OPTAaHHMYECKUX BEIIECTB;

—O0OBACHATH MPUPOAY U CHOCOOBI 00pa30BaHUS XUMHUYECKOW CBSI3U: KOBAJEHTHOHW (TOJSPHOM, HEMOJSPHOMN), MOHHOM, MeTauIMYecKoil,
BOJIOPOJTHOM — C TICJTBIO ONIPEICIICHAS] XUMHUYECKOH aKTHBHOCTH BEIIECTB;

—YyCTaHaBIMBaTh T€HETHYECKYIO CBSI3b MEX]Y KJIAaCCAaMU OpPTraHUYECKHX BEIIECTB AJII OOOCHOBAHUS MPUHIIUITHAIBHON BO3MOKHOCTH MOTY4EHUS
OpPraHUYECKUX COSAMHECHUN 33JJAaHHOTO COCTaBa U CTPOCHHS;

—YyCTaHABIIMBATh B3aMMOCBS3U MEXIy (pakTaMu M TEOPHEH, MPUYMHOW M CJICICTBHEM IPU aHAIN3E MPOOJIEMHBIX CHUTyallMid U OOOCHOBaHHH
MPUHUMAEMBIX PEIlIeHU Ha OCHOBE XUMHUYECKHUX 3HAHUM.

Ilpeomemnule pe3ynomamol (6a308blli YPOBEHD):

1) chopmMHpoBaHHOE TPECTABICHUN O MECTE€ XUMUHM B COBPEMEHHOW HAyYHOM KapTHHE MHpa; NMOHMMAHWE POIM XMMHMU B (POPMHPOBAHUU
Kpyro3opa u GyHKIIMOHATBHONW TPAMOTHOCTH YEJIOBEKA JTS PEIICHUS TPAKTHYCCKHUX 3a71ad;

2) BIaJIcHUE OCHOBOIOJIATAIOIIUMY XUMUYECKUMH MOHATHSIMH, TEOPHIMH, 3aKOHAMH M 3aKOHOMEPHOCTIMHM; YBEPEHHOE MOJIb30BAHUE XMMHUYECKOM
TEPMHUHOJIOTUEH U CHMBOJIMKOM;

3) Bnagenre OCHOBHBIMU METOJAMH HAYYHOTO TIO3HAHMUS, UCTIONL3YEMBIMH B XUMUK: HAOIIOJEHHE, OUCAHNE, U3MEPEHUE, DIKCIIEPUMEHT; YMEHHUE
0o0pabaTeiBaTh, OOBSICHATH PE3yJbTaThl MPOBEAEHHBIX OIMBITOB W JIeJaTh BBIBOJBI, TOTOBHOCTh W CIOCOOHOCTH MPUMEHSATH METOJbI MO3HAHUS TIPH
pEIIeHNN TPAKTHUECKUX 3a/1a4;

4) chOpMHPOBAHHOCTH YMEHUS IaBaTh KOJMYECTBEHHBIE OLIEHKU ¥ TIPOBOUTH PACUETHI [0 XUMUYECKMM (OPMYJIaM M YPaBHEHHSM;

5) BnaneHue nMpaBMIAMU TEXHUKH O€30MACHOCTH TIPU UCTIONIB30BAHUM XMMHUYECKUX BENIECTB;



6) chopMUPOBAHHOCTH YMEHUS KIACCH(PUIIMPOBATH OPraHUYECKUE BEIECTBA M PEAKIIMHU 10 PA3HBIM IPU3HAKAM;

7) chopMHPOBAHHOCTH YMEHHS OMKMCHIBATH M PA3JINYATh N3YYEHHBIE KIIACCHI OPrAHUYECKHX BELIECTB;

8) chopMHUPOBAHHOCTH YMEHHUS J€NATh BHIBOJBI, YMO3AKIKYEHUS U3 HAOIIOJEHUN, XUMUYECKHX 3aKOHOMEPHOCTEMN, MPOTHO3UPOBATH CBOWCTBA
HEM3yUYCHHBIX BEILECTB 10 AHAIIOTUU C U3YYEHHBIMU;

9) chopMUPOBAHHOCTH YMEHUS CTPYKTYPUPOBATh M3yUYEHHBIH MaTEPUAT U XUMUYECKYIO HH(POPMALIMIO, TIOJYYaeMYIO U3 Pa3HbIX HCTOYHUKOB;

10) chopMUpoBaHHOCTH COGCTBEHHOM MO3MIMK 110 OTHOIIEHHIO K XUMUYIECKOM MH(OPMAIIUH, TT0Ty4aeMON U3 PA3HBIX HCTOYHUKOB;

11) chopMHUPOBAHHOCTE YMEHMS AHAJIU3MPOBATH U OLEHUBATH MOCIEIACTBHS IPOM3BOJICTBEHHOW M OBITOBOM JEATENLHOCTH, CBS3aHHOU C
nepepaboTKON OPraHUYECKUX BEIECTB;

12) oBnajieHre OCHOBAMHU HAYYHOTO MBINIEHHUS, TEXHOJIOTHEN UCCIIE0BATENBCKOM M TPOEKTHOM JEATENHHOCTH;

13) chopMHPOBaHHOCTH YMEHUS TIPOBOIUTE IKCIIEPUMEHTHI PA3HOM JIUIAKTHYECKON HAMPABIEHHOCTH;

14) chopMUpPOBaHHOCTH yMEHHs OKa3blBaTh MEPBYIO MOMOIL [PH OTPABJIECHUAX, OKOrax M JPYrMX TpaBMaX, CBS3aHHBIX C BEIIECTBAMH W
1ab0paTOpPHBIM 000PYIOBAHUEM.

Memanpeomemnvie pe3yiomamaol.

1) chopMUPOBAHHOCTL YMEHHUS CTABHUTH LIEJIM M HOBBIE 33124 B Y4E0€ U MO3HABATEIHHO I A€ TEIbHOCTH;

2) oBnajeHue NPUEMAMHU CAMOCTOSTENBHOIO IUIAHMPOBAHUS IMYTEW JOCTHKEHMsS IIENM, YMEHUsS BHIOMpaTh 3(Q(EKTUBHBIE CIIOCOOBI PEIIEHUS
y4eOHBIX M [TO3HABATEIbHBIX 3a71ay;

3) chopMHPOBaHHOCTH YMEHHUS COOTHOCHTH CBOU JIEHCTBUS C IJIAHUPYEMBIMHU PE3YJIbTATAMM;

4) chopMHPOBAHHOCTH YMEHHSI OCYIIECTBIIATH KOHTPOJIb B IIPOLECCE TOCTUKEHUS PE3YIIbTaTa, KOPPEKTUPOBATH CBOU JEHCTBUS;

5) chopMHPOBAHHOCTH YMEHUS OLIEHUBATH MPABUIILHOCTD BBINOJHEHHS Y4€OHBIX 3a/1a4 U COOCTBEHHBIE BO3MOXKHOCTH MX PELICHUS;

6) chopMHPOBAHHOCTH YMEHWS aHAIM3MPOBATH, KIACCU(PUIIMPOBATH, 0000IIATh, BLIOMPATH OCHOBAHMSA U KPUTEPHH IS YCTAHOBIIEHHS IPHIUHHO-
CIIEICTBEHHBIX CBSI3EH;

7) chOpMUPOBAHHOCTL YMEHHMS IPHOOPETATH M IIPUMEHATH HOBBIE 3HAHUS;

8) chopMHUpOBaHHOCTH yMEHHs CO3[JaBaTh MPOCTEHIIME MOJENH, WCIOIb30BaTh CXEMBI, TAOJMIIbI, CHMBOJIBI JUIA DEUICHUS Y4eOHBIX MU
MI03HABATEJIbHBIX 33]1a4;

9) oBnajgeHue HAa BHICOKOM YPOBHE CMBICIOBBIM YTEHHEM HAYYHBIX TEKCTOB;

10) chopmupoBanmoeTs ymeHus 3GPEKTUBHO OPraHU30BBIBATH YUEOHOE COTPYAHUIECTBO M COBMECTHYIO JIEATENBHOCTh, pa00TaTh HHIANBHIYATBHO
C Y4€TOM OOIIMX UHTEPECOB;

11) cpopMHUpOBAHIIOETH YMEHHUS OCO3HAHHO UCIIOIb30BaTh PEUEBBIE CPEICTBA B COOTBETCTBUH C 3a/1aUuaMi KOMMYHHUKAIMH;

12) BeICOKMIi ypOBEHb KOMIIETEHTHOCTH B 06JIaCTH MCTonb3oBanus UKT:

13) chopMHUPOBAHHOCTH YKOJOTHYECKOTO MBILLIECHHUS;

14) chopMUpOBaHHOCTL yMEHHS IPUMEHSTH B TI03HABATEIBHOM, KOMMYHUKATUBHOMN M COLMAIBHOMN MPAKTUKE 3HAHUSL, IOJIYUYEHHbIE IPH U3yYECHUH
npenMera.

Jluunocmuvie pe3ynrbmamoi.

1) chopMHPOBaHHOCTE TOJOKUTENBLHOTO OTHOIIEHHS K XMMHH, YTO 00YCIOBIMBAET MOTUBAIIUIO K Y4€OHOM JIEITENLHOCTH B BRIOPaHHOM cdepe;

2) chOpMHUPOBAHHOCTH YMEHHUS PELIATh MIPOOJIEMBI TIOUCKOBOTO ¥ TBOPYECKOTO XapaKkTepa;



3) copMUPOBAHHOCTL YMEHHUS MPOBOIUTH CAMOAHAIIN3 U OCYLIECTBIIATH CAMOKOHTPOJIb U CAMOOIIEHKY HA OCHOBE KPUTEPHEB YCIIEIIHOCTH;
4) cpopMUPOBAHHOCTH TOTOBHOCTH CIEA0BATH HOPMaM IIPUPOIO- U 30POBbE — COEPErAOIIETO OBEACHUS;

5) chopMUPOBaHHOCTH NPOYHBIX HABBIKOB, HANPABJIEHHBIX HAa CAMOPA3BUTHUE YEPE3 CAMOOOPA30BAHHE;

6) chopMHPOBAaHHOCTH HABBIKOB IIPOSBICHHS I03HABATEILHOM MHUIIMATHBEI B y4EOHOM COTPYIHHYECTBE.

2. COJAEPXAHMUE YYEBHOI'O ITPEJIMETA
10 kiacc

Teopus XMMHY€CKOr0 CTPOCHHS OPraHMYECKUX COeIHHEHUI.

IIpupoaa xuMu4ecKHuX cBsi3ei

Oprannueckue BemectBa. Opranndeckas xumus. CTaHOBJIIEHHE OPraHMYECKONM XMUMHMM KaK HayKd. Teopusi XMMHUYECKOIO CTPOEHHUS BELIECTB.
VYrneponnsiii ckener. M3omepus. M3zomepsl.

CocTosiHME PJIEKTPOHOB B aTOMeE. DHEPreTUYECKHe YPOBHU M NMOAYPOBHU. DJIEKTPOHHBIE OpOUTAIU. S - DIEKTPOHBI U P - 3yeKTpoHbl. CruH
asekTpoHa. CriapeHHbIe AJIEKTPOHBL. DNeKTpOHHast KoHpuUrypanus. I'paguueckue 31eKTpoHHbIE (OPMYIIBI.

DeKTpOHHas IPUPOJIa XUMUYECKUX CBSI3€H, M-CBS3b U G-CBSA3b. MeTO/] BAJIEHTHBIX CBS3EH.

Knaccudukanus oprannueckux coeuHeHuil. @yHKIMOHAIbHAS TpyIIA.

Yraesonopoabl

[IpenensHble yrieBomopoab! (ankaHsl). Bo30OyxkaéHHOe cocTosHME aroMa yriepoja. [ mOpuansanusi aTOMHBIX opOuTaneil. DIeKTpoHHOe U
MIPOCTPAHCTBEHHOE CTPOCHUE AJIKAHOB.

I'omomnoru. I'omonornyeckas pasHocTs. I'oMonorndeckuit psaa. MexayHapoaHas HOMEHKIIATypa OPraHMYeCKUX BelecTB. M3oMepus yriaepogHoro
CKeJeTa.

Meran. [lonyueHue, cBOHCTBa W NMpUMEHEHUE MeTaHa. Peakuuu 3amenieHus (TaloreHupoBauvue), JCTHAPHUPOBAHUS M W30MEPHU3AIMH AIKAHOB.
enusie peakuu. CBoOOAHBIE paAuKaibl. ['anoreHonpon3BoHbIE aIKaHOB. L{MKI0aIKaHBbI.

Kparnsie cBasu. HempeensHble yrieBoaoposl. AnkeHsl. CTpoeHHe MONEKYII, TOMOJIOTHs, HOMEHKIATYpa ¥ u3oMepus. SP>-T'ubpuausanus. ITeH
(atrnien). Mzomepust mosoxeHust ABOMHOM cBsi3u. [IpocTpaHncTBeHHAs H30Mepus (CTEPEON30MepHs).



[TomyyeHne M XUMHYECKHE CBOMCTBA aJKeHOB. Peaknuu mnpucoequHeHHs (TUAPUPOBAHHUE, TaJOrE€HUpPOBAaMHUE. THIpATalysl), OKUCICHUS U
noNMMepu3anuu ankeHoB. 1IpaBuino MapkoBHMKOBA. BEICOKOMOJIEKYIIIpHBIE coeMHEeHNs. KauecTBEHHbIE peaKIuy Ha IBOWHYIO CBS3b.

AnkaaueHsl (IUCHOBBIE YIIIEBOI0pObl). M3oMepus u Homenknatypa. Jusunui (0yraguen-1,3). M3onpen (2-metundyraguen-1.3). ConpskéHHbIe
nBoiHbIE CBsA3U. [lomyueHne u xumMuueckue CBOMCTBa ajkaueHoB. Peakiuy npucoeuHeHys (raloreHHpOBaHMs) U IIOJMMEPU3ALIUY AJIKAAUEHOB.

AnkuHbl. AleTwieH (3TUH) U ero roMoisioru. M3zomepust 1 HoMeHkIaTypa. MexkiaccoBas usoMepus. Sp - ['mubpuanzanus. XuMudyeckue CBOMCTBa
QJIKMHOB. Peakuuy nprcoeiMHEeHNs, OKUCIIEHUS U MOJIMMEPU3allu1 aJIKUHOB.

ApeHbl (apoMaTHYECcKue yriaeBoaopobl). M3omepus u HoMeHknarypa. benson. benzonsHoe kombIo. Tomyoir. M3oMmepus 3amecTuTeneii.

XUMHUYECKHE CBOMCTBA OEH30J1a U €r0 rOMOJIOroB. Peakiiuy 3amenieHus (raJoreHupoBaHue, HUTPOBAHUE), OKUCIEHUS U MPUCOECIMHEHUS apEHOB.
Ilectununel. I'eHeTHUeCKas CBA3b APEHOB € APYTUMH YIJIEBOJOPOJAMH.

[IpupoHbIe HICTOYHUKH YyTIIeBO1OpO0B. [Ipupoansiii raz. Hedts. [lonyTHbIe HeTsiHBIE ra3pl. KaMeHHBIN yTob.

[lepepabotka nHedTu. [leperonka Hedru. Pextndukannonnas koinonHa. bensun. Jlurpoun. Kepocun. Kpekunr vedrenpoaykros. Tepmudeckuii n
KaTaJIUTUYeCKUH KpekuHru. [Inponus,

Kuciopoacoaep:kamme oprannyeckue coeMHeHus

Kucnoponconepxxamue opranudeckue coeauHeHus. OIHOATOMHBIE NpefesbHble cnupThl. DyHKIMOHANBHAs rpynna cnupros. Msomepus u
HOMEHKJIaTypa cHupToB. MeTaHoa (METUJIOBBIM cnupT). DTaHod (3TWiIoBbIM crnupT). [lepBuUUHbINA, BTOPUYHBIA M TPETHUYHBIN aTOMBl Yriepoja.
BonoponHnas cBs3b.

[Tonyuenue n xumuyeckue cBoiicrBa cnuptoB. CniproBoe Opoxxenue. ®epmentsl. Bogoponnsie cBsazu. dusnonornueckoe JeiHCTBUE METaHOJA U
9Ta”oja. AJKOTOJIU3M.

MHoroaroMHble COUPTHI. DTUICHIINKOIb. [ niepuH. XuMu4yeckue CBOMCTBA MPEAEsIbHBIX MHOTOATOMHBIX clUpTOB. KauecTBeHHast peakuust Ha
MHOTOaTOMHBIE CITUPTBHI.

®denoubl. ApoMaTHYeCKHUe CIUPThI. XUMUYECKHe cBocTBa (peromna. KauecTBeHHas peakius Ha (EHO.

KapOonunbhsle coennnenus. KapOoHuibHas rpymnmna. Anbjaeruatas rpynmna. Anbaeruasl. Ketonsl. M3oMepust 1 HOMeHKIaTypa.

[Tonyyenue n XuMHUYECKHE CBOMCTBA albACTUIOB. Peakiium OKUCIEHU U IPUCOECINHEHUS allbJIeru10B. KauecTBeHHbIE peakiiuy Ha alIbJICTUbI.

KapOonoBsie kucnotsl. KapbokcunbHas rpynna (kapookcorpynna). M3omepust 1 HOMEHKIAaTypa KapOOHOBBIX KUCIOT. OIHOOCHOBHBIE NpE/IEIbHbIE
KapOOHOBBIE KUCIIOTHI. [1osydeHre 0THOOCHOBHBIX MPEAETbHBIX KAPOOHOBBIX KUCIOT. XUMHUUECKHUE CBONCTBA OJTHOOCHOBHBIX ITPEIEIbHBIX KAPOOHOBBIX
KHCI0T. MypaBpuHas KACIOTa. YKCyCHast KUCIO0Ta. ALleTaThl.

Crnoxwubie 3¢pupsl. Homenknarypa. [lonydenue, xumuueckre CBOWCTBa CI0KHbBIX 3pupoB. Peaknus srepuduxanuu. [llenounoit ruiponamns ciaoxHoro
s¢upa (OMbLUIECHHE).

Kupsl. TB€papie )KuUpsl, KUAKHE )KAPbl. CUHTETUYECKUE MOIOIIUE CPEJICTBA.

VYrneBoabl. Monocaxapuael. I'moko3a. @pykrosza. Onurocaxapuasl. Jncaxapuasl. Caxaposa.

[Momucaxapunel. Kpaxman. I'mukoren. Peakimus monukonaeHcaruu. KadecTBeHHas peakumsi Ha kpaxmai. llemmriomosa. AneTHIIEUI0n03a.
Knaccugukaius BOJIOKOH.

A3oTcoaepxaiiue OpraHu4ecKkue CoeJuHeHUs

A3oTconepkalue OpraHndeckue coeAMHeHnsa. AMuHbl. AMuHOorpynna. AHuiauH. [lonydeHrne u XuMu4eckue cBOHCTBA aHWIMHA.

AmuHokucnotel. 3omepust 1 HoMeHkaTypa. bunonspusiit non. Ilentuanas (amupgnas) rpynma. IlentugHas (amuaHas) cBs3b. XUMHUYECKUE
cBoMcTBa aMUHOKUCIOT. [lentuael. [lomunentuast. I munus.



benku. CtpykTypa GenkoBO MOJEKyNbl (TIEpBUYHAS, BTOPHYHAS, TPETHYHASI, YETBEPTUUHASA). XUMUUYECKHUE CBOMCTBa OenkoB. JleHaTyparus u
ruponn3 6enkoB. L{BeTHbIE peakiuy Ha OEJIKu.

A3zoTcozaepaiue rerepourkinyeckue coequuenus. [lupuaun. [uppon. [lupumuaun. [Typun. A30TucTbie OCHOBaHUS.

Hykneunoseie kucnorsl. Hykiieotuapl. KoMmruieMeHTapHbIE a30TUCTHIE OCHOBAHHMS.

XuMmus 1 310poBbe desoBeka. GapMakomoruueckass XUMHUS.

XuMus noJIMMepoB

[Tomumepsl. Crenenp nonumepusauud. Monomep. CTpykTypHOE 3BeHO. TepMmoIutacTHuHble NOMUMEpPBL. CTepeoperyisipHble MOJUMEPHI.
[Momuatunen. [Momunponwien. [MomuterpadTopITHiieH.

TepmopeaktupHbie noaumepsl. GeHonogopmanbaeruanbie cMoibl. [Inactmaccsl. @enortactel. AMUHOIUIACTHL. [IeHOMIaCTHI.

[Tpuponnerit kayayk. Pesnna. D00HUT.

CuHTEeTHYECKUE KayqyKH.

Cunrernueckue BosiokHa. Kanpon. JIaBcaH.

11 kaace

Teopernyeckue 0CHOBbI XUMHUH

Baxneiiine xuMuueckue MOHATUS U 3aKOHbI. XUMHUECKUH 3J1IeMEeHT. ATOMHBINA HOMep. MaccoBoe unciio. Hyknmunel. Pagunonykiuael. M30TombL.

3aK0H COXpaHEHHUs MacChl BEIIECTB. 3aKOH COXPaHEHUs U TIpeBpalieHust sHepruu. Jlegext Macchl.

[lepuoandecknii 3akoH. DnekTpoHHas KoHurypauus. ['paduueckas snexTponHnas gopmyna. Pacnpenenenue 31eKTpOHOB B aTOMax AJIEMEHTOB
MaJIbIX U OOJIBIINX TIEPUOJIOB, S-, P-, 0- u f-agemenTsl. JlanTaHOMABI. AKTHHOUBI. MICKYCCTBEHHO MOJyYCHHBIE 3JIEMEeHThI. BaneHTHOCTh. BajeHTHBIE
BO3MOHOCTHU aTOMOB. BoopoiHbIE COEAUHEHMUS.

Crpoenue BemectBa. Monnas cBsa3b. KoBaneHTHast (MoasipHAs U HETIOJSIPHAS) CBSI3b. DJIEKTpOHHAs popmyna. MeTtamnmnueckas cBs3b. Bogopoanas
CBSI3b.

['ubpuau3anms aTOMHBIX OpOUTANICH.

Kpucranisl: aroMHbIE, MOJIEKYJISIPHbIE, HOHHBIE, METAJUIMUECKHE. DIeMEeHTapHas sueiika.



[Momumopdusm. [Tomumopdubie Momudukanuu. Amnorponus. Mzomepus. ['omonorus. XUMHUYECKUN CUHTE3.

Xumuueckue peakiuu. OKUCIUTENbHO-BOCCTAHOBUTEbHBIE peakliny. Peakuyu pas3iioxkeHus, COeIMHEHNs, 3aMeLeHus, 00MeHa. DK30TEpMUYECKUE
u sHAoTepMuueckue peakiuu. OOpatumble U HeoOpaTtuMmble peakuuu. TemnmoBoil addexT peakuuu. 3akoH ['ecca. TepMoxumuueckue ypaBHEHHS.
Temnora obpazoBanus. TernoTa cropanusi.

CKOpOCTh XMMUYECKOU peakiuu. AKTUBUPOBAHHBIN KOMILJIEKC. 3aKOH AEHCTBYIOIMX Macc. KuHeTnueckoe ypaBHEHUE peaKkuu.

Karanus. Katanmuzatop. MHru6urop. 'oMoreHHbIi 1 reTeporeHHblii Katanus. KatamuTiuueckue peakium.

Xumuueckoe papHoBecue. [Ipunuun Jle [llarense.

PactBopsl. ucniepcubie cuctemsl. PacTBophl. ['pyboaucniepcHbie cucteMsl (CycrieH3uu U amMylibenn ). Komouiabie pacTBOpHI (30511). A3PO30IIH.

CriocoObI BhIpayKEHUSI KOHIIEHTPAIIMH pacTBOPOB. MousipHasi KOHIIEHTpAus (MOJISIPHOCTb ).

DNEeKTpONUTHI. DIEKTpoIUuTHYECKas nuccounanus. Crenenp auccounanuu. Koncranrta nucconuannu. BonopoaHelil mokasarens. Peakiium HOHHOTo
oOMeHa.

I'maponus oprannyeckux BewlecTB. I 'uaponuns comuen.

OnexTpoxumuueckue peakiuu. ["anpBannueckuit anemeHT. DnekTpoapl. AHoa. Karton. Akkymynsatop. TONIMBHBINA 21€eMEHT. DIEKTPOXUMHUSL.

Psn crannapTHBIX 351€KTpOAHBIX TOTeHIMaNoB. CTanaapTHbIe yciaoBus. CTaHAApTHBINA BOJAOPOIHBIN 3JIEKTPO/.

Koppo3us metainnos. Xumudeckasi U 3J1€KTPOXUMHUUYECKask KOPPO3US.

DnekTponn3. DJIEKTPOJIU3 BOJHBIX PACTBOPOB. DJIEKTPOJIU3 PACILIIaBOB.

Heoprannueckas xumus

Mertannbl. CiocoObl omydeHust MeTayuioB. JIErkue u Tsokénble MeTaiubl. JIerkomnnaBkue U TYroIiaBKue MeTayjibl. MeTalandeckue JIeMEeHThI A-
u b-rpynm. Mens. Lunk. Tutan. Xpom. XKeneszo. Hukens. [1natuna.

Cmunasel. Jlerupyromue no6aBku. Yépuele metamisl. LiBernbie MeTamibl. YyryH. Ctanb. JlernpoBaHHbIE CTAIH.

Oxcupl U THIPOKCH Bl METAIIJIOB.

Hewmertannsl. [IpocTsie BemectBa — HeMeTawbl. Yriueposa. Kpemuuii. A3zot. @ochop. Kucnopoa. Cepa. @rop. Xiop.

Kucnotusie okcuapl, Kucinopoaconepskamme kuciotsl. CepHast KUcioTa. A30THas KUCIOTA.

BonopoaHsie coeTMHEHUsT HEMETAIUIOB.

I'eneTnueckas CBSI3b HEOPraHMUYECKUX M OPraHUYECKUX BEIIECTB.

XumMus U KU3Hb

XuMudeckasi IpOMBIIUIEHHOCTb. XUMUYECKasi TEXHOJIOTUS.

XHWMHKO-TEXHOJIOTMUECKNE MTPUHIIMIIBI IPOMBIIIIEHHOTO MOJIydeHus1 MeTauoB. YépHasa meramutyprus. IIponsBoactso uyryHa. /lomeHHas neds.
Arnomepanus. [IpousBoacto cranm. Kucnoponnsiii KoHBepTep. be30Tx01HO€ MPOU3BOACTBO.

Xumus B ObiTy. [Ipomyktel mutanus. beiToBas xumus. OTaenouHble MaTepuaibl. JIekapcTBEHHBIE MpemapaThl. JKOJOTHYECKH MOHUTOPHHT.
[IpenenbHO AOMYyCTUMbIE KOHIIEHTPAIHH.



3. TEMATHYECKOE IINTAHUPOBAHUE

10 Kiace
Ne Tema ypoxa Koa-Bo | JlaTa npoBeeHHsl YpPOKa
4acoB ITo niany | DaKTHYECKHU
Teopusi XUMHYECKOI0 CTPOEHHsI OpraHuyecKux coequnenuid. [ipupona xummyeckunx
cBsizeii (3 1)

[Ipenmer oprannueckoit xumuu. Teopus
1 | XUMHYECKOrO CTPOEHHUS OPraHNYECKUX 1

BEILIECTB

CocTosiHME AJIEKTPOHOB B aTOME. DJIEKTPOHHAs
2 | mpupo/ia XMMHUYECKUX CBSI3€ B OPraHUYeCKUX 1

COCTMHEHUSIX
3 | Knaccudukarus opraHU4eCKUX COCTUHCHUN 1

Yraesogopoabi (9 1)
IIpenenbHbIE YIi1€BOAOPOAbI — AJTKAHBI (2 1)

4 DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE 1

aJKaHoB. ['OMOJIOTH ¥ M30MEPHI AJTKAHOB
5 MertaH — npoCTENIINI IPEACTABUTENb AIKAHOB. 1

[uknoankaHbl

HenpeneabHble yrieBoaopoabl (AJIKEHbI, AJTKaIHEeHbl U AJKUHBI) (4 1)

Henpenenbabie yrieBogopoasl. AJTKEHBI:
6 | cTpoeHHE MOJIEKYJ, TOMOJIOTHS M HU30MEPHSI. 1

[Tomy4yenue, CBOICTBA M MPUMEHEHUE AJTKEHOB
7 | Pemenue 3anau 1
8 | AnmkaaueHbl 1
9 | AnleTriieH M ero rOMOJIOTH 1

ApeHbl (apoMaTH4YeCKHe YriieBoaopoasl) (1 4)

10 bensoun u ero romonoru. CoiicTBa 6€H30I1a U 1

€ro roMoJIOTOB

IIpupoaHble HCTOYHMKH U NepPepadoTKa yriaeBo10poaAoB (2 4)

11 [IpupoaHbIE HCTOYHUKH YTIIEBOJIOPOIOB. 1

ITepepaboTka HepTH
12 Konrponsnas padora Nel «TXCOC. 1

YraeBogopoab»




Kucaopoaconepxamme oprannyeckue coennaenus (11 4)

Crouptsl 1 penos (3 )
OpnHoaTOMHBIE U NPEAETbHBIE CIUPTHI.
13 ITony4yenue, XMMUYECKUE CBOMCTBA U 1
MIPUMEHEHHE OJTHOATOMHBIX MPeeNIbHBIX
CIIUPTOB
14 | MHOTOATOMHBIC CITUPTHI 1
15 | ®eHosbl 1 apOMATHYECKHUE CIIUPTHI 1
Anbieruibl, KeTOHbI 1 KApOOHOBBbIE KUCJIOTHI (3 4)
16 KapOonuibHble COeMHEHHS] — aJIbJIETUIbI U 1
keToHbl. CBOMCTBA U MPUMEHEHHUE aJIbJCTHU]IOB
Kap6oHoBbie kucI0Thl. XUMUYECKUE CBOMCTBA
17 | u npuMeHeHue 0THOOCHOBHBIX MIPEAETbHBIX 1
KapOOHOBBIX KUCIIOT
18 | Pemenue 3agau 1
Caoxnble 3¢upsbl. ZKupsl (2 4)
19 | Caoxuble 3¢upsl 1
20 | XXupsl. Moromue cpeacTa 1
Yraesoan (3 1)
21 VYrnesoasl. I'moko3a. Onurocaxapusl. 1
Caxapo3za
22 | Nomucaxapuapl. Kpaxman. [emronosa 1
23 | Pemenne 3amau 1
A3oTcoaepxkaiye Oprannyeckue coequHenus (S 1)
24 | AMuHBI 1
25 | AmuHOKHCTOTHL. benku 1
26 A3oTcoaepKalre reTepouKINIecKie 1
coenuHeHus. HyknenHOBbIE KUCTOTHI
27 | Xumusi 1 37J0pOBbE YeIOBEKa 1
Konrponbnas padora Ne2
28 «Kucnopoacoaepkaimune opraHndecKue 1
coeMHEeHUs. A30TCoepKallie OPraHuueCKUe
COCTMHCHUS)
Xumusi mossumMepoB (6 1)
29 CUHTETHYECKHUE TTOJTMMEPHI. 1

KOH,Z[CHCB.I_II/IOHHBIG MMOJIMMCPEIL. IIenomiactel




30 HarypanbHbiii kayuyk. CHHTETHYECKHE 1
Kay4yKu
31 | CunTeTHyecKkue BOJIOKHA 1
32 | Pemenue 3anau 1
33 | Opranuyeckas XuMusl, 4YeJIOBEK M MPUPOIA 1
34 | UroroBslii ypok no kypcy xumun 10 kimace 1
35 | Peseps 1u
11 Kiacc
Ne Tema ypoxa Koa-Bo | JlaTa npoBeieHHs YPOKa
4acoB ITo miany ‘ PakTHYECKH
Teoperndeckue ocHOBbI Xumuu (19 4)
Bazkneilinue Xxumuyeckue NOHATHS U 3aKOHBI (4 4)
Xumnueckuit anement. Hyknuael. U3otomsl.
1 | 3akOHBI COXpaHEHHS MAcChl U SHEPTUU B 1
XUMUHU
[lepuonnueckuii 3akoH. Pacnipenenenue
2 | DJIIGKTPOHOB B aTOMAX 3JIEMEHTOB MaJIbIX H 1
OOJIBIINX MEPUOIOB
[TonoxxeHnne B MepuOMUECKON CUCTEME
3 | BOAOpOAa, TAaHTAHOUIOB, aKTUHOUIOB H 1
MCKYCCTBEHHO TMOJTYYEHHBIX 2JIEMEHTOB
4 BaneHTHOCTh U BaJ€HTHBIE BO3MOKHOCTHU 1
aTOMOB
Crtpoenue BemecTa (3 4)
OcHOBHBIE BUABI XUMHYECKOH cBs13u. MoHHas u
5 | KOBaJeHTHas CBsA3b. MeTannuueckast CBsI3b. 1
Bonpopoanas cBs3b
6 | [IpocTpaHcTBEHHOE CTPOCHUE MOJIEKYIT 1
7 Crpoenue kpucramioB. Kprucrammaeckue 1
pemetku. [TprunHbl MHOrOOOpa3us BEMIECTB
Xumuueckue peakuuu (3 4)
8 | Kiaccuduranmss XUMUYECKHX peaKIiii 1
9 | CkopocTh XuMHUECKUX peakuuii. Karamms 1
10 XHUMHYECKOE PABHOBECHE M YCIIOBHS €TI0 1

CMCIICHUA




PactBopsl (5 1)

11 | lucnepcHble CUCTEMBI 1

12 CniocoObI BbIpaKeHUSI KOHIICHTPAILIUU 1
pPacTBOPOB

13 | Pemenue 3amaq 1
DIIEKTPOIUTHYECKAS JUCCOLIHAITHSI.

14 | BogopoaHblii Toka3aTenb. Peakiium noHHOTO 1
oOMeHa

15 ['unponus OPTatECKHX U HEOPraHIECKHX 1
COCIMHEHU N

dJleKTpOoXuMHUYecKkue peakuuu (4 4)

16 XUMHUYECKUE UCTOYHUKHN TOKA. Psij 1
CTaH/IAPTHBIX JIEKTPOIHBIX TOTECHITHAIOB

17 | Kopposusi MeTaioB u ee mpeaynpexIeHue 1

18 | Duekrponus 1

19 Kontponbnas pabota Nel «Teopetnueckue 1
OCHOBBI XUMHUW)

Heopranuveckasi xumus (11 1)
MeTtanbl (6 4)

20 OO0m1as XxapakKTepUCTUKA U CIIOCOOBI MOTYUYEHUS 1
METAJIJIOB

21 0O0630p METATUYECKUX AIIEMEHTOB A- 1 b- 1
rpynn

22 | Menp. [unak. Turan. Xpom 1

23 | CruaBbl METAIIJIOB 1

24 | Oxcupl ¥ TUAPOKCUIBI METAIIIOB 1

25 | Pemenne 3amau 1

Hewmerasbl (5 4)

26 O630vaeMeTaJ'IJ'IOB. CaolicTBa U MpUMEHEHHE 1
BaXHEHUIIINX HEMETAJJIOB
OO0mas xapakTepucTUKa OKCHI0B HEMETAIIJIOB

o7 | M KHCIOPOJICONEPHKAIIUX KHCIIOT. 1
OkucnIUTeNbHBIE CBOMCTBA CEPHOM U a30THOM
K1cIoT. BogopogHbie coeTuHEHNs] HEMETaJNIOB

28 ['eHeTHMYeCKas CBSA3b HEOPTAHHMUSCKUX H 1
OpPTaHMYECKUX BEIIECTB




29

Penrenue 3anau

Kontponbnas padora Ne2 «Heopranndeckas

30
XUMHUS»

XuMus  Ku3Hb (3 4)
XuMus B IPOMBIIUIEHHOCTH. [TpuHIMIbL
XUMHYECKOT'0 IPOU3BOJACTBA. XUMHUKO —

31 | TeXHOJIOTMYECKHUE IPUHIIBIIBI IPOMBIIIJIEHHOTO
noJjiyueHust Mmetayuios. [Ipons3BoacTBo uyryHa u
CTaJIu

32 XuMus B ObITy. XuMU4ecKas
IPOMBIIIJICHHOCTh U OKPYXKAoIlasi cpesia

33 | UroroBslii ypok mo xkypcy xumun 11 kmace

34 | Peszeps 1u
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