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MecTo npeaMera B y4eOHOM ILJIaHE

®denepanbHbIA rOCYJapCTBEHHBIN 00pa30BaTENbHbIA CTAHAAPT MPEAYCMATPUBAET U3yUEHUE Kypca XUMHUU B CPEeIHEN IIKOJIE KaK
COCTaBHOM 4acCTH MpeIMETHON 001acTH «ECTeCTBEHHO-HAYYHbBIE TIPEIMETHI».

B 6a3ucHoM yueOHOM Iu1aHe cpeaHel KOkl XMMHUS BKJItoUeHa B pazzen «Coaepxkanue, GopMUpyeMoe YHaCTHUKAMHU
o0pazoBarenbHOro npoieccay. O0yJaronecss MOryT BIOpATh JJIsl H3yYEHUS WIIM MHTETPUPOBAHHBIN KYypPC €CTECTBO3HAHUS, MU
XUMUIO KaK Ha 6a30BOM, TaK M Ha YTIIyOJIEHHOM ypOBHE.

Pabouas nporpamMma o XMMHUH JUIsl CpeIHEro o01ero oopa3oBanus Ha 0a30BOM YPOBHE COCTaBJI€HA U3 pacuéra 4acoB, YKa3aHHBIX
B 0a3rCcHOM yueOHOM IUTaHe 0011eo0pa3oBaTeNbHbIX opranu3anuii: 1 dac B Hengento (70 4acoB 3a 1Ba roga 00ydeHus).

JIM4HOCTHBIE, METANIPEAMETHBIEC U MIPEAMETHBIEC PE3YJIBTATHl OCBOCHUS Kypca

JlesTenbHOCTh YUUTENA B O0yYEHUN XMMUU B CPEJIHEN LIKOJIE TOJKHA OBITh HANPABIIEHA HAa JOCTHKEHUE O0yJarOIIMMUCS
CHEAYIOMINX JIMYHOCTHBIX PE3yJIbTATOB:

1) B ICHHOCTHO-OPUEHTAIIMOHHOM c(hepe — O0CO3HAHUE POCCHICKOM IPaXTaHCKOM UICHTUYHOCTH, TATPUOTH3MA, YyBCTBA
TOPAOCTH 32 POCCUMCKYI0 XUMUYECKYIO HAYKY;

2) B TPY/IOBOIi chepe — rOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalibHEHIIIEH 00pa30BaTeIbHON TPACKTOPUU WIIN TPYIOBOM
NEeSTENbHOCTH;

3) B Mo3HaBaTEIbHOMN (KOTHUTUBHOMN, MHTEIICKTYaIbHOMN) cepe — yMEHHUE YIPaBISATh CBOCH MTO3HABATEIBHOM eI TEIbHOCTHIO,
TOTOBHOCTh M CLIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIe CaMOOOpa30BaHUIO, Ha MPOTSHKEHUH BCEH JKU3HU; CO3HATENbHOE
OTHOILIEHUE K HEMPEPHIBHOMY 00pa30BaHHUIO KaK YCIOBHIO YCIEIIHON MpoecCHOHaIbHON U O0IIECTBEHHOM 1€ TENbHOCTH;

4) B chepe cOeperkeHus 370pPOBbs — MPUHITHE U peasTu3alus [IEHHOCTEH 37I0pOBOro U 0€30MacHOro o0pas3a KU3HHU, HEIIPUITHE
BPEIHBIX MPUBBIYEK (KYpPEHUS, YIOTPEOIECHUS aIKOr0JIsl 1 HAPKOTHKOB) HA OCHOBE 3HAHUM O TOKCUYECKOM M HAPKOTUYECKOM
JICUCTBUM BEIIECTB;

MeranpeMeTHBIMU pe3yJIbTaTaMi OCBOEHUS BBIITYCKHUKAMU CPEIHEN HIKOJIbI Kypca XUMUHU SBIISIFOTCS:

1) ucmonb30BaHNEe YMEHHUI U HABBIKOB Pa3IMYHBIX BUJIOB MTO3HABATEIBHON ESTEIFHOCTH, IPUMEHEHIE OCHOBHBIX METOJIOB
No3HaHUs (CUCTEMHO-UH(POPMALIMOHHBIN aHaNn3, HAOII0IEeHNE, U3MEPEHUE, MPOBEEHUE IKCIIEPUMEHTA, MOJIETUPOBAHHE,
UCCJIeI0BATEIbCKAS IEATEIbHOCTD) IJIsl U3YYEHUS PA3JIMYHBIX CTOPOH OKPYKaOIIEeH 1eHCTBUTEIbHOCTH;

2) BJaJICHUE OCHOBHBIMH MHTEILICKTYaIbHBIMH OmepanusimMu ((opMyTUpOBKa TUIIOTE3, aHAIHU3 U CHHTE3, CPABHCHUE U
cUCTeMaTHU3alMsl, 0000IIEHNE U KOHKPETU3aLlHs, BbIBICHUE TPUUMHHO-CIIECTBEHHBIX CBSI3€M U TOMCK aHAJIOrOB);

3) mo3HaHHEe 0OBEKTOB OKPYIKAIOIIET0 MUPA OT OOIIET0 Yepe3 OCOOCHHOE K eTMHIYHOMY;

4) yMeHHE BBIIBUTATh UJICH U ONPEACIATH CPEICTBA, HEOOXOAUMBIC )T UX Peah3allu;

5) yMeHue onpeensTh ey U 33]1a4u JIeATEIIbHOCTH, BRIOMPATh CPECTBA PEATU3aIMH 1S U IPUMEHSTh X Ha MPAKTHKE;

6) uCroNb30BaHUE PA3IMYHBIX UCTOYHUKOB JJIS TIOJTYYCHUST XUMHYECKOIM HH(POPMAIIUK, TOHUMAaHHE 3aBUCIMOCTHU COJICPIKAHUS U
(dbopMBbI ipeicTaBlieHUs: HH(POpMAIIUMKU OT LieJIel KOMMYHUKAIMK U aJipecara;



7) yMeHHe POTYKTHBHO OOIIATHCS M B3aUMOJICHCTBOBATH B IMPOIIECCE COBMECTHOW JCATENBHOCTH, YIUTHIBATH MO3UIIMU JAPYTUX
YYaCTHHUKOB JIEATENIbHOCTH, dPHEKTUBHO pa3peniaTh KOHPIUKTHI;

8) roTOBHOCTH M CLIOCOOHOCTH K CAMOCTOSITEIbHOW MHPOPMAIIMOHHO-

MO03HABATEIILHOM NESITEbHOCTH, BKIIIOUAs YMEHUE OPUEHTUPOBATHCS B PA3TUYHBIX UICTOYHUKAX WH(MOPMAITUU, KPDUTHUECKH
OIICHUBATh U

WHTEPIPETUPOBATH MHPOPMAIIHIO, TIOTYIaeMYI0 U3 PA3TMYHBIX HCTOYHUKOB;

9) yMeHHe HCIOJIb30BaTh CPEICTBA MH(DOPMAITMOHHBIX M KOMMYHHUKAIMOHHBIX TexHoyorui (nanee — MKT) B perennn
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX ¥ OPraHU3aIllMOHHBIX 3a7a4 C COOJII0/IEHHEM TpeOOBaHUM AYPrOHOMHUKH, TEXHUKH 0€30MTaCHOCTH,
TUTHEHBI, peCypCcOCOepEeKeHHUSI, MPABOBBIX U ATUYECKUX HOPM, HOpM HH(POPMAITMOHHOM 0€301MacHOCTH;

10) BJIQJICHUE SI3bIKOBBIMU CPEJICTBAMH, B TOM YHUCJIE U SI3BIKOM XUMUU — YMEHHUE SICHO, JIOTUYHO ¥ TOYHO U3JIaraTh CBOIO
TOYKY 3PEHUS, UCTIOJIb30BATh a/ICKBATHBIC SA3BIKOBBIE CPEACTBA, B TOM UKCIIC U CUMBOJIbHBIEC (XUMUUECKUE 3HAKU, POPMYIIBI U
ypaBHEHUS).

[IpenmeTHBIMU pe3ynbTaTaMu U3Y4YE€HHUS XMMUU HA 0a30BOM YPOBHE Ha CTYIEHU CPEAHEro o0uIero o0pa3oBaHus SIBIISIIOTCS:

|. B mo3HaBarenbpHOM chepe

1. 3HaHue (MOHMMAaHKE) U3YYEHHBIX MMOHSATUH, 3aKOHOB U TEOPUH;

2. yMEHHE OIMHUCHIBATH IEMOHCTPAIIMOHHBIE U CAMOCTOSTENILHO MPOBEAEHHBIE SKCIIEPUMEHTBI, UCTIONB3YS ISl 3TOTO
€CTECTBEHHBIN (PYCCKHI, pOAHOI) SI3bIK U SI3bIK XUMUHU;

3. yMmeHue Ki1accu(puuupoBaTh XUMHUUECKHE AIEMEHTHI, POCTHIEC U CIIOKHBIE BEIIECTBA, B TOM YHCIIE U OPTaHUIECKHE
COEIMHEHUS, XUMUUYECKHE PEAKIUU 10 Pa3HbIM OCHOBAHUSIM;

4. yMeHHE XapaKTepHU30BaTh U3YUEHHBIE KJIACCHl HEOPTaHMYECKUX U OPTaHUUECKUX COCIMHEHUN, XUMUUECKUE PEaKIIH;

5. TOTOBHOCTb MPOBOJUTH XUMHUYECKHI 3KCIEPUMEHT, HAOIIOJaTh 32 €ro

npoTeKkaHueM, (PUKCUPOBATH PE3YIbTaThl CAMOCTOSITEILHOTO U

JEMOHCTPUPYEMOT O SKCIIEPUMEHTA U JI€JaTh BBIBOJIBI;

6. ymenne popMyIupoBaTh XUMHUYECKHE 3aKOHOMEPHOCTH, MPOTHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BEIIECTB MO0 AaHAJIOTUH CO
CBOWCTBaMU W3yYEHHBIX;

7. TIOMCK UCTOYHUKOB XMMHUYECKON MH(}OpMaIuy, NOJydYeHne HeoOX0AUMOW HH(OopMaLuK, €€ aHaJIu3, U3rOTOBJICHUE
XUMHUYECKOTO HH(HOPMAIIMOHHOTO MPOIYKTA U €r0 MPE3CHTAaIINS;

8. BiaseHue 00s3aTeIbHBIMU CIIPABOYHBIMU MaTepuanaMu: [lepuonnueckoi

cucteMoi xumuueckux 3nemeHToB /1. 1. Menaeneesa, Tabiauieit pacCTBOPUMOCTH, AIEKTPOXUMUYECKUM PSIAOM HANPSHKEHUN

METAJUIOB, PSIAOM

AIEKTPOOTPULIATETBHOCTH — JJI XapaKTEPUCTHKU CTPOEHHUS, COCTaBa U CBOMCTB aTOMOB XMMUYECKUX 3JIEMEHTOB [—IV
MEPHOJIOB U 00Pa30BAHHBIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB;

9. ycTaHOBJIEHHE 3aBUCUMOCTH CBOMCTB U MPUMEHEHHUS BAXKHEHIITNX OPTaHUYECKUX COCTMHEHUN OT UX XUMHYECKOI'0 CTPOEHUS, B



TOM YHKCJIE€ U O0YCIIOBIEHHBIX XapaKTEPOM ITOr0 CTPOEHUS (MPEAETbHBIM WA HEMPEAEIbHBIM) U HATUYMEM (DYHKIIMOHATIBHBIX

I'PYHIL;
10. MOJETTMPOBAHUE MOJIEKYJI HEOPTAHUYECKUX U OPTAaHUYECKUX BEIIECTB;
11. ITIOHUMAaHHUE XUMUUYECKON KapTUHBI MUPA KAK HEOThEMJIEMON YaCTH LEJTOCTHON HAYYHOM KapTUHBI MUPA;

Il. B IEHHOCTHO-OpHEHTAIIMOHHOM chepe — aHaIM3 U OLIEHKA MOCIEACTBUM ISl OKPYKAIOIIEeH cpesibl ObITOBON U
IIPOU3BOICTBEHHOU JEATEIbHOCTH YEI0BEKA, CBA3AHHOM C MPOU3BOACTBOM U MEPEPaAOOTKON XUMUYECKUX TPOLYKTOB;

1. B TPYJOBOM cpepe — MpoBeJeHNE XUMHUECKOTO SKCIIEPUMEHTA; pa3BUTHE

HABBIKOB YUYEOHOW, MPOEKTHO-UCCIIEI0BATEIbCKON U TBOPUECKOM

JESITeTHHOCTH TP BHITIOTHEHWN WHIUBUYAILHOTO MTPOEKTA TI0 XUMUU;

V. B cpepe 370poBOro 00pa3a KU3HU — COOJIIOICHHUE TPABUJI O€30MaCHOr0 O0paIleHus ¢ BEeIleCTBAMU, MaTepUalaMu;
OKa3aHUe TEePBOil MOMOIIY IPU OTPABICHHSIX, 0’KOTAX U TpaBMax, MOJYyYEHHBIX B PE3yJIbTaTe HAPYIICHUS TPABUII TEXHUKH
0€30MacHOCTHU MU pabOTe C BEIIECTBAMH U JIA0OPATOPHBIM 000PYTI0OBAHUEM.

COAEPKAHUE KYPCA

ba3osbl1ii ypoBenb 11 kirace
CrtpoeHue BemiecTn
OcHoBHBIE cBe/IeHHs 0 cTPoeHun atoma. CTpoeHHEe aToMa: PO U AJIEKTpOHHAas 006oouka. M30Tomnbl. XUMUYECKU JIEMEHT.
bosibiior axpOHHBIN KOJIaUAEp. YPOBHU CTPOECHHUS BEIIECTBA.
Iepuoaunueckasi cucrema xuMudeckux 3jemMeHToB /. . MeHaeneeBa B cBeTe Y4eHHUS 0 CTPOeHUH aToMa. OU3HUECKUI CMBICIT
HOMEPOB: JIEMEHTA, TIEPH0/Ia, TPYIIIbI. BaleHTHBIE 2IEKTPOHBI. DJIEKTPOHHAS! KOH(PUTYpalys aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI
CBOWCTB 3JIEMEHTOB B IIEPUOJIAX U rpyNHIax. DJIEKTPOHHbIE CEMEUCTBA XUMUUYECKUX 3JIEMEHTOB.
duinocodekue ocHOBBI 00HOCTH [leproanyeckoro 3aKo0Ha U TEOPHMH XMMHUYECKOT0 cTpoeHust. [Ipenocbuiku OTKphITUS
[Teproanueckoro 3aK0Ha U TEOPUU XUMHUUECKOTO CTPOEHHUSI. POJIb TUYHOCTH B UCTOPUU XUMUU. POJIb MPaKTUKKU B CTAHOBJIEHUU U
Pa3BUTUU XUMHYECKOU TEOPUH.
Honnasi xuMHu4eCKasi CBSI3b U HOHHbIE KPUCTAJIMYECKHE PeméTKU. KaTHOHBI KaK MPOAYKT BOCCTAHOBJIEHUSI aTOMOB METAJIIIOB.
AHMOHBI KaK MPOJAYKT OKUCIICHUSI aTOMOB HeMETau10B. IOHHAs XuMHUYeCKasl CBSI3b M HOHHAsI KpUCTAIIINYECKast pemeTka. MloHbl
IIPOCTHIE U CIIOXKHBIE.
KoBajieHTHast XuMH4YeCKas CBA3b. ATOMHbIE U MOJIEKYJISIPHbIE KpUCTA/UIHYEeCKHe peméTku. KoBajieHTHAs HENOJsIpHAs U
MOJISIPHAS CBSI3U. DJIEKTPOOTPULIATENBHOCTh. KpaTHOCTh KOBaJIGHTHOU CBsI3U. OOMEHHBIN U JOHOPHO-AKIEITOPHBINA MEXaHU3MBI
00pa3oBaHus KOBaJEHTHBIX CBsA3ei. [10MIpHOCTE CBSI3U U MOISPHOCTH MOJICKYJIBl. MOJEKYISIpHBIE M aTOMHBIE KPUCTATUTMYECKUE
PELIETKY.
MeTtanimyeckas cBs3b. MeTajsinyecKue KpUCTALIMYECKUEe peléTKU. Merannuyeckas XUMUYECKast CBSI3b: HOH-aTOMBI U
AIEKTPOHHBIN ra3. uznueckre CBOMCTBA METAIIOB U UX MIPUMEHEHHUE HA OCHOBE 3TUX CBOMCTB. CIIJIaBbl YEPHBIEC U IIBETHBIE.



Boagopoanas xumunueckas cBsi3b. Boopo/iHasi XUMUYECKasi CBSA3b: MEXXMOJICKYJISIpHAS. U BHYTPUMOJIEKYJIsipHasi. 3HAaUCHUE
BOJIOPOJIHOM CBSI3M B IIPUPOJIE U KUZHU YEIOBEKA.

Hommmepsl. [lonuMepsl, UX MOTydYeHUE: PEAKIIUY ITOTMMEPU3ALMU U NToJUKOHAeHcauuu. [Inacrmaccesl. Bomokna. Heoprannueckue
MOJIUMEPHI.

JucnepcHble cucTeMbl. JlucriepcHble CUCTEMBI: AUCTiepcHast pa3a u qucnepcroHHas cpeaa. Kimaccudukaius AUCTIEPCHBIX CUCTEM
10 arperaTHOMY COCTOSIHUIO U T10 pa3Mepy dacTuil Ga3bl. [')pydoaucepcHbIe CUCTEMbI: SMYIJIbCHH, CYCIIEH3HUH, a3PO30JIH.
ToHKOAUCIIEPCHBIE CUCTEMBI: 30JIM U renu. CHHEPE3NC U KOAryJIsaLys.

Jlemoncmpayuu. Paznnanasie popmel [leprogndeckoii cucteMbl XUMHIeCKUX dnemMeHToB []. M. Menneneea. Mojens
KPUCTANINYECKON pel€Tku xjaopuaa HaTpus. OOpa3ibl MUHEPATIOB C MOHHOM KPUCTANIMYECKOM PEIIETKON: KalbIUTa, rajauTa,
MOJIEJIM KPUCTATUTMYECKUX PEMIETOK «CYXOro JbJa» (Wi noja), anmasa, rpadura (wim kBapua). Moaenb MoJispHOro o0bEMa rasa.
OO0pasipl pa3IUYHBIX AUCIEPCHBIX CUCTEM: SMYJIbCHH, CYCIIEH3HM, aspo3oiiel, reneit u 3omneil. Koarynsmms. Cunepesuc.
Jlabopamopnsie onvimpl. MoaenupoBaHue METAUTMYECKON KpUCTaIUTUUecKoi pemérku. Jlenaryparus 6enka. [lonydenue
AMYJIBCHM PACTUTENIBHOTO Macia. [lonydenue cycneH3um «M3BeCTKOBOrO MoJIoKay. [loiydyenune KommoniHoro pacteopa KypuHOro
Oenka 1 UccIe0BaHUE €ro CBOMCTB ¢ OMOUIBIO JTA3€PHOM YKa3KH.

XuMH4Yeckne peakuuu

Kaaccupukanus xuMuyeckux peakuuii. Peakiinm 0e3 M3MEHEeHHs COCTaBa BEIIECTB: aJUTOTPONU3ALMK U U30MEPHU3ALIIH.
[IprunHBI AIUTOTPOITHH.

Knaccudukanus peakuuii mo 4uciay U COCTaBy peareHTOB U MPOAYKTOB U 10 TerioBoMy 3 dekty. TepMoxumuueckue ypaBHEHHUSI
pEeaKuunil.

CxopocTh xXumMH4eckux peakuuii. CKOpoCTh XUMHUUECKOUN peakiinu U (pakTophl €€ 3aBUCUMOCTHU: TIPUPOJIA PEaruPyIOIIUX BEIIECTB,
IUIONIA/Ib UX COMPUKOCHOBEHMSI, TEMIIEpaTypa, KOHLEHTpalus U Hanuuue karanuzaropa. Katanuz. @epMmenTtsl. MTHruOUTOpEI.
XumMnyeckoe paBHoBecHe H cIIOCo0bI ero cMemenusi. O0patumbie peakiuu. OOMas XxapakKTeprUCTUKA PEaKIIUd CHHTE3a aMMHUaKa 1
YCJIOBUSI CMEILIEHUS] PABHOBECHS TPOU3BOJCTBEHHOT'O ITPOIIECCA BIIPABO.

I'maposms. ['maponus HeoOpaTumelil 1 oOpatuMbli. Tpu ciayyas ruaponusa coneil. Ponbs ruaponnsa B oOMeHe Beuiects. Poib
THIPOJIN3a B DHEPTETUIECKOM OOMEHE.

OKHCINTETBHO-BOCCTAHOBUTEIbHbIE peakuuu. CteneHb okuciaeHus. OKUCIUTENb U BOCCTAaHOBUTENL. OKHUCIIEHUE U
BOCCTaHOBJICHHE. DJICKTPOHHBIN OastaHC.

JIEKTPOJIN3 PACILVIABOB U pacTBOpoB. IIpakTHyeckoe npuMeHeHne 3JIeKTpoan3a. ['anpBaHomacTuka. ['anpBaHoCTEr M.
PadunupoBanue.

Jemoncmpayuu. IK30- ¥ SHAOTEPMUUECKUE peaKuu. TerIoBbIe IBICHUS IPU PACTBOPEHUHN CEPHOUM KUCIOTHI 1 AMMHUAYHON
CEJIUTPBI. 3aBUCUMOCTb CKOPOCTH PEAKIIMK OT IPUPO/IbI BEUIECTB HA IPUMEPE B3aUMOICHCTBUS PACTBOPOB PA3IUUHBIX KUCIOT



OJIMHAKOBOW KOHIIEHTpAIMX C OJJMHAKOBBIMHU KYCOUYKaMH (TpaHyjIaMu) IIMHKA U OJIMHAKOBBIX KYCOUYKOB Pa3HBIX METAJIJIOB (MarHus,
IIUHKA, eJe3a) C paCTBOPOM COJISTHOM KHCIIOTHL. B3anuMopeiicTBrue pacTBOPOB CEPHOM KUCIIOTHI C PAaCTBOpPAMU TUOCYJb(aTa HaTpus
pa3IMYHON KOHIIEHTPAIMU U TeMIlepaTypbl. Mojiens Kumsiiero ciiosi. Pa3noxxeHue nepokcuaa Bo1opo/ia ¢ MOMOIIbIO
HEOPraHMYECKUX KaTaInu3aToOpoB (CoJiel xenes3a, Hoaua Kajaus) U MPUPOTHBIX 00bEKTOB, COAEpKaIIUX KaTana3y (ChIpoe MsCo,
kaptodenp). [IpocTelinme OKUCIUTETHHO-BOCCTAHOBUTEIBLHBIC PEAKIIMHU: B3aUMOJICHCTBHUE IIMHKA C COJITHOM KHUCIIOTOM U KeJie3a C
cynbarom meau(Il). Mogens snextponusépa. Momens 31eKTPOIN3HON BaHHBI IS TTOTYICHUS ATFOMUHUS.

Jlabopamopnsie onvimul. [IpoBeneHre peakuii, UAYIKUX 10 KOHIA, 110 npaBuily bepromie. Paznoxxenue nepokcuaa BOgoOpoaa ¢
MOMOIIIBIO TUOKCHAa Maprania. CMelleHrue paBHOBECHS B CUCTEME Fe** + 3CNS = Fe(CNS);. McnbiTanue

WHINKATOPAMH CPEIbl PACTBOPOB COJICH pa3IMYHBIX TUTIOB. B3anmosericTBue pactBopa cynbdarta meau(Il) ¢ xemnesom u
TUAPOKCUIOM HATPHSI.

Ilpakmuueckasa padboma Nel. PermieHre S5KCIEPUMEHTAIBHBIX 3a7a4 10 TeME «XUMHYECKAST PEAKLIUSI».

BemecrBa u ux cBOICTBA

MeTtamabl. O6mue ¢pusznueckre cBoiicTBa MeTamuioB. Kiaccudukanust MeTaiuioB B TeXHUKE B XUMuH. OOIIIHe XUMHUYECKHE CBOMCTBA
METaJUIOB. Y CJIOBHUS B3aUMOZEHCTBUS METAJIJIOB C PACTBOPAMU KHUCIIOT U coseil. MeTtamiorepMust.

Hemertasuibl. Baiaropoansie ra3nl. Hemerannel kak okuciutenu. HemeTrannbsl Kak BOCCTAHOBUTENU. PsA1 3IEKTPOOTPUIIATETBHOCTH.
WueptHbIe WiIn 6J1aropoIHbIE Tas3hbl.

KucsioTsl Heoprannueckue v opranudeckue. KucioTel ¢ TOUKU 3peHHUST aTOMHOMOJIEKYJISIPHOTO YUeHHs. KUCIOTBI ¢ TOYKH 3pEHUS
TEOPUH IEKTPOIUTHUECKON Aucconuanun. KucioTsl ¢ TOUKM 3peHus NPOTOHHOU Teopun. OOI1IMe XUMUUECKHE CBOMCTBA KUCIIOT.
Kinaccudukanus Kucior.

OcHOBaHMS HeOPpraHu4veckue U opranunyeckre. OCHOBaHUS C TOYKH 3PEHUSI aTOMHO-MOJIEKYJISIPHOTO yueHUsl. OCHOBaHUs C TOYKHU
3peHUs TEOPUH DIEKTPOIUTUUYECKON Aucconnanuu. OCHOBAaHHUS C TOUYKHU 3pEHUs MPOTOHHOM Teopuu. OOIIe XMMIUYECKUEe CBOMCTRA
ocHoBanuil. Kinaccudukaius ocHOBaHU.

AM@oTepHbIe coelMHEHUS HEOPraHUYecKue U oOprannyeckue. AMpoTepHbie OKCUIBI U THIpOKCUAbL. [lomydenue u cBoiicTBa
aM(pOTEpHBIX HEOPTAHUYECKUX COCTMHEHU. AMUHOKHUCIOTH — aM(OTepHbIe OpraHuyeckue coeAnHeHus. [lenTuasl u nenTuaHas
CBSI3b.

Conu. Kinaccuduxarus coneii. JKéctkocTh BojbI U crtOoco0bI €€ ycTpaneHus. [lepexon kapOoHara B ruijpokapOOHAT ¥ 0OpATHO.
OO0111e XMMUYECKHE CBOMCTBA COJEH.

Hemoncmpayuu. Konnexkuus meramios. Komneknusa HeMeTaiuioB. B3anMo1eiicTBue KOHUEHTPUPOBAHHOW a30THOW KUCIIOTHI C
Meapt0. Benbika TepMUTHOM cMecH. Benbimika 4€pHOro nopoxa. BeITeCHEHHE TAIOT€HOB U3 UX PACTBOPOB APYTMMH rajor €HAMMU.
B3anmMoselicTBue napoB KOHIICHTPUPOBAHHBIX PACTBOPOB COJISTHOM KUCJIOTHI M1 aMMHaKa («IbiM 0e3 orus»). [lonyuenune ammuaka u
u3zydeHue ero cBorcTB. [lomyuenne ambpoTepHOro rTUAPOKCHIA U U3YYeHHUE ero CBOMCTB. [lomydenne ECTKOM BOJbI U yCTpaHEHHUE €€
KECTKOCTH.



Jlabopamopnsie onvimel. 11onyueHre HEPaCTBOPUMOrO THIAPOKCUIA U €r0 B3aUMOAECHUCTBUE ¢ KucinoTor. MccnenoBanne

KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHON U YKCYCHOM KUCIIOT KanelIbHBIM METOJIOM P UX pa30aBieHuH BOAOW. Pa3nuyHbie ciiydau
B3aUMOJICCTBUSA PACTBOPOB COJIEU AIFOMUHHUS CO MIENIOUYBI0. Y CTPAHEHUE KECTKOCTU BOBI.

Ilpaxkmuueckaa padboma Ne2. PenieHre SKCIEPUMEHTAIBHBIX 3a71a4 110 TeMe «BelecTBa 1 uX CBOMCTBAY.

XuMus M1 COBpeMEeHHOe 0011eCTBO

Xumn4yeckasi TexHoyorus. [I[pon3BoACTBO aMMHaKa U METAHOJIA. XUMUYECKAST TEXHOJIOTUSA. XMUMUYECKHE ITPOLIECCHI, JICKAIIUE B
OCHOBE MTPOU3BOJICTBA aMMHAKa U METaHOJIA. XapaKTEPUCTHKA 3TUX MpolieccoB. OOIIMe HayYHbIEe TPUHIIUIIBI XUMUYECKOTO
MIPOU3BOJICTBA.

XuMuyeckasi rpaMOTHOCTh KaAK KOMIIOHEHT 0011eil KyJbTYpPbl YeJ0BeKa. MapKupoBKa yIIaKOBOYHBIX MAaTEPHUAJIOB,
ANEKTPOHUKH U OBITOBOM TEXHUKH, YKOJIOTUYHOTO TOBApa, MPOJYKTOB MUTAHUS, STUKETOK MO YXOY 3a OJeK101. JleMmoHcTparuu.
Mogenb NPOMBIIICHHOW YCTaHOBKH IMOTYYCHHsI CEpHOM KUCIOTHL. Mo1elTb KOJIOHHBI CHHTE3a aMMHuaka. BuieodparMeHTsI U cliai bl
O CTEIEHU PKOJIOrMYECKON YUCTOTHI TOBapa.

Jlabopamopnsie onvimpl. VI3yueHre MapKUpOBOK PA3JIMYHbBIX BUJOB MPOMBIILUICHHBIX U ITPOJIOBOJIbCTBEHHBIX TOBAPOB.



TEMATHUYECKOE IIJJAHMPOBAHME. OBIIIA S XMHA. FA3OBbBI YPOBEHD. 11 KJIACC
(2 4 B HEnemI0, Beero 68 U, u3 HUX 2 4 - pe3epBHOE BpEeMs)

Ne

Jlara

n/n Tema ypoka JKCIePUMEHT IHo |®PaxkTnu 3ananne
HA J10M
IUVIAHY | eCKH
TEMA 1. CTPOEHUME BEILECTB (17 Y)
1 (OcHoBHble cBesleHus 0 |[lemoncTpauuu. Iloprpersr . Pesepdopaa, H. Bopa. §1, Ned-7
CTPOEHUU aToOMa BuneodpparMeHTsI B cltaiiibl «boNbINON apOHHBIN KOUTaiaepy,
«YpOBHM CTPOEHHSI BELLIECTBAY
2 — 3 [[lepuoanueckas cuctema |[leMoncTpanuu. Paznuanasie hopmer [leproamaeckoii cucTeMbl §2, No5-7
XUMUYECKHX 3J1eMEHTOB Jl. xumuueckux aneMenToB . . Menneneesa. [optper 1. U.
1. MenaeneeBa u yueHue oMeHeneena.
CTPOEHUHU aToOMa JlaGopaTopHble onbIThl. MOAEIHPOBAHUE TOCTPOCHHUS
[leproIMueCKOi CUCTEMBI C TOMOIIBIO KAPTOUEK
4 — 5 (CranoBnenue u pazutue |[lemoncrpamumn. [loptperst JI. 1. Menneneesa u A. M. bytiepona §3, No4
[lepronuecKOro 3aK0Ha u
Teopun XUMUYECKOT O
CTpPOEHUS
6 — 7 Monnas xumu4deckas cBsizb |JleMoHcTpanuu. Mojenb KpUCTATNYECKOW PEeéTKU XJIopuaa §4, Ne5,
1 NOHHBIE HaTpusi. OOpa3ibl MUHEPAJIOB ¢ MIOHHOW KPUCTAJUITMYECKOM 6
KPUCTAJUIMYECKUE PEIIETKUPEIIETKON : KAIbIIATA, TAJIUTA.
8 — 9 [KoBasneHnTHas JlemoHcTpanuu. Mozenu KpUCTaNIMYECKUX PEMIETOK «CYXOTO §9, Neb,
XUMHAYECKast nhaa» (WM Uoja), aMasa, rpadura (uiu kBapua). Moenb 7
CBS3b MOJIIPHOTO 00BEMA Ta3a
10 Merammueckas JlemoncTpanuu. Mojiesn KpUCTAUIMYECKUX PEHIETOK METAJIOB. $6, Ned-7
, No

XHUMHNUYCCKas CBA3b

JlaGopaTopHblie onbIThl. MOJIETMPOBAHNE METATUTUNYECKOMN

KPUCTAINYECKOU PEIETKU




11 Bonopoanas xumuueckas Jlemoncrpaumu. Buneodparments! u ciaitapl «CTPYKTYpbI §7, Ne3-5
CBSI3b Oenkay.

JlabopaTtopHbie onbIThI. [leHaTyparus Oenka
12 — Tlonumepsr Jdemoncrpanun. Jemoncrpanuu. Komnekiuu «llnactmaccsi, §8, No5-7
13 «Bomoknay. O0pa3Iiel HEOPraHWUYECKHUX MTOJIMMEPOB — BEIIECTB

ATOMHOU CTPYKTYPBI
14 — |JlucnepcHble CUCTEMBI JlemoncTpanuu. O6pa3iipl pa3IudHbIX TUCIIEPCHBIX CUCTEM: §9, Ne4-8
15 OMYJILCUH, CYCTIEH3UH, a3po3oJieH, reneit u 3omeil. Koarymnsius.

Cunepesuc.

JlabopaTtopHbie onbIThI. [lonydeHre 3MyIbCHUU PACTUTENHLHOTO

MacJia. [lonyueHnue cycneH3un «u3BECTKOBOTO MOJIOKAY.

[lony4yeHune KOIIIOUIHOTO PACTBOpa KypHuHOTO Oenka u

MCCJIEIOBAHNE €0 CBOMCTB C MOMOIIBIO Ja3epHON YKa3KU
16  [loBropenue u 06061eHNE TeMbl «CTpOSHHE BEIIECTBaY, MOATOTOBKA K KOHTPOJILHON paboTe [ToBTOpHU

b §1-9
17 Konrponbnas pabora Ne 1 no Teme «CTpOeHUE BEILIECTBY
TEMA 2. XUMMWYECKHUE PEAKIINU (22 Y)

18 — [Knaccudukarus JleMoHCcTpanuM. DK30- U SHAOTEPMHUUECKHE peaKUu. TerioBbie §10, Neb,
21 XMMHYECKHX peaKiui SBJICHUS [P PACTBOPEHUN CEPHOM KHMCIIOTBI U aMMHAYHOU 7

cenutpsl. JJabopaTopHusie onbIThl. [IpoBeaeHNE peakIuii, HIyIIHX

710 KOHIIA, 10 ITpaBuily beprosie
22 — |CKOpOCTh XUMHUYECKUX JlemoHcTpanumn. 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT MPUPOIBI §11, Ne3
24  peaknmii BEILIECTB HA ITPUMEPE B3aUMOJICHCTBUSI PACTBOPOB PA3TUUHBIX

KHCJIOT OAMHAKOBOW KOHUEHTPALUK C OJIMHAKOBBIMU KyCOUKaMU
(rpaHynaMu) IMHKA U OJIMHAKOBBIX KYCOUYKOB Pa3HbIX METAJIOB
(Marsusi, IMHKA, jKejie3a) C PACTBOPOM COJISIHOW KUCIIOTBHI.
B3aumoeiicTBie pacTBOPOB CEPHON KHUCIIOTHI C PACTBOPAMHU
THOCYJIb(aTa HATPUS PA3TUYHON KOHIIEHTPALIUU U TEeMIIEpaTyphl.
Mojienb Kursiero ciios. Pazinoxenue nepokcuaa Bogopoaa ¢
MMOMOIIIBI0 HEOPTaHWYECKUX KaTaau3aTopoB (CoJIei xelesa,
MoAuAa Kalivs) U IPUPOJIHBIX 00BEKTOB, COIEPIKAIMX KaTala3y

(ceIpoe Msico, KapTodeb).




JlabopaTopHble onbIThI. Pa3inoxeHue nepokcuia BOAopoaa ¢
MOMOIIIBIO TUOKCHIA MapraHiia

Ne [ara 3ananue
n/n Tema ypoka JKCIepUMEHT Mo |®arxrmu| "M
IUVIAHY | eCKH
25 — |O6parumocts xumudeckux JlemoncTpaunn. CMmernerne paBHoBecus B cucteme Fe*' + 3NCS = §12,
26  peakiuii. XMUMHYECKOEC Fe(NCS);3 Ne3-6
PaBHOBECHE U CIIOCOOBI €T0
CMEILICHHUS
27 — M'maponm3 JlemoncTpanuu. ['uaponns coner pa3anyHOro TUIA.
30 BuneohparmeHTsl u ciaiiibl «buomornyeckasi pojib TUAPOITH3AY. §13, Ne3-
JlabopaTopHbIie ONbITHI. VCIIBITAaHNE HHIUKATOPAMHU CPEIBI 6
PacTBOPOB COJIEM PA3JIMYHBIX TUIIOB
31 — |OxucnutenbHo-BoccTaHOB |[leMoncTpamuu. [Ipocteiimue §14,
33  [WTeNbHbIE peakluu OKHCITUTEIIEHO-BOCCTAHOBUTEIIBHBIC PEAKITNN: B3aUMOICHCTBUE Ne4-7
[IMHKA C COJISTHOM KUCIIOTOH M *kene3a ¢ cyabhaTom meau(ll).
JlaGopaTopHble onbIThI. B3anmoeiicTBre pacTBopa cyibdara
meau(ll) c xxene3oM U THIPOKCUAOM HATPUS
34 — [DnekTponu3 paciiaBoB U JlemoncTpaumu. JlemoHnctpanuu. Mojens aineKkTponu3épa. §15, No6
35 |pactBopoB. [IpakTudeckoe Mopenb dIEKTPOIU3HOU BaHHBI TSI TIOJTYYCHUS aTIOMHUHUSL. 9;
npuMeHeHue ekTponn3a [O0pa3ibl MPOMBIIIUICHHBIX U3/IEINM, U3TOTOBJICHHBIX HA OCHOBE c.85,
raJIbBAaHOIIACTUKH U TaTbBAHOCTETUN MO/I. K II.
pabore
Nel
36  [Ipaktuueckas padorta Ne 1. Pemenne skciepuMeHTATbHBIX 337a9 110 TeMe «XHUMHYECKHE

PEaKITI»




37 —

HOBTOpeHI/Ie )41 O606HI€HI/IC TeMbl « XUMHYECKHE pCaKonmn», IOATr0TOBKA K KOHTpOJ’ILHOfI pa60Te

[1oBT.
38 §10-15
39 [KonrponbsHas pabora Ne 2 1o TeMe « X MMHUYCSCKHE PEaKITIH»
Ne Jara 3ananue
n/n Tema ypoka JKCIEePUMEHT Mo |®akxrny| HaAM
IUIAHY | eCKH
TEMA 3. BEIIIECTBA U X CBOMCTBA (19 Y)
40 — MeTtautsl JlemoncTpanuu. /lemoncrpanun. Komnekius MeTanios. §16,
43 B3anmopaelcTBre KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJIBIO. Ne7-13
Bcenbimka repmutHor cmecu. [loprper H. H. bekerosa
44 — Hemeramnsl. biaropoassie JlemoncTpanuu. Koiekius HemeTraaioB. Bemnblika 4€épHoro §17, Ne4,
46  [rasel nopoxa. BeITecHEeHUE rajJoreHoB U3 WX pacTBOPOB apyrumu Hal 5
47 — Heoprannueckue u JlemoncTpanuu. Koyekiys opraHM4ecKux ¥ HEOPraHMIECKUX §18,
48  |OpraHUYECKHE KUCIOTBI  [KHCJIOT. Ne5-9
JlabopaTopHble onbITHI. VcceqoBanne KOHIICHTPUPOBAHHBIX
PacCTBOPOB COJISTHOW M YKCYCHOM KUCJIOT KareJIbHbIM METOJIOM TIPH
WX pa30aBJICHUH BOJIOU
49 — Heoprannueckue u JlemoncTpanun. Koyutiekuus menodyeil 1 aMUHOB. §19,
50 |opranuueckne OCHOBaHUs (B3anmMopeicTBHE MapoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHON Ne4-9
KHCIIOTHl 1 aMMuaka («IbIM 0e3 orHsi»). [lomyduenne ammuaka u
M3YYEHHUE €r0 CBOMCTB.
JlabopaTopHble onbIThI. [lonydeHue HEpacTBOPUMOTO
TUAPOKCHIA M €r0 B3aUMOJICHCTBUE C KHCIOTON
51 — Heopranuueckue u JemoncTpanuu. [lonyuenrne amporepHOro ruIpoKcuaa u §20,
52  |opraHuyYecKue M3y4EHUE €T0 CBOMCTB. Nod-7
amboTepHbie coenuaennus |JlaGopaTopHsblie onbIThl. [lomyuenne amdoTepHOro THAPOKCH A
MpU HEOCTaTKE U U30BITKE MIEN0UN
53 — |Conu JlemoncTpauuu. [TonydyeHnne KECTKON BOABI U yCTpaHEHUE €€ §21,
54 YKECTKOCTH. Ne4-13;
JlabopaTopHbIe ONBITHI. Y CTpaHEHUE )KECTKOCTH BOJIbI c.l11,




[OAT. K

mp. Ne2

55  [[IpakTuyeckas pabota Ne2 Pemenue skcriepuMeHTaIbHBIX 3a/1a4 1o TeMe «Betecta u ux

CBOMCTBa»
e Aata 3ananue
n/n Tema ypoka JIKCIEPUMEHT Ilo DakTHd | Lo on

UIAHY |eCKH
56 — [[loBTOpeHue u o6o0meHrne TeMbl «BerecTBa 1 X CBOWCTBa» [ToBTOpH
o/ Th
§16-21
58 |KontponbHas padota Ne3 o teme «BemecTBa u ux cBoiicTBay
TEMA 4. XUMHIA 1 COBPEMEHHOE OBIIECTBO (8 Y)

59 — [Xumuueckas TexHonorud. leMoHcTpaumuu. Mojenb NpOMBIIIIIEHHON YCTAHOBKH MOJTY4Y€EHUs §22,
60 |[Ipom3BoaCTBO aMMHUaKa M [CEPHOM KUCIOTHI. MOElIb KOJTOHHBI CHHTE3a aMMHaKa Ne2-5

MeTaHOJIa
61 |[Xummueckas rpaMoTHOCTH |[leMoHcTpanuu. BuaeodparMeHTs! v cllaiiibl O CTETICHH §23,

KaK KOMIIOHEHT 00111ei HKOJIOTUYECKON YUCTOTHI TOBapa. Ne3-5;

KYJIbTYpbI YEI0BEKa JIabopaTopHbIe onbIThI. [3ydeHre MapKUPOBOK Pa3IMYHBIX 6,7 (o

BUJIOB TIPOMBIIIJICHHBIX U MTPOJIOBOJILCTBEHHBIX TOBAPOB BEIOODY)

62 — [loBTOpenue n 0000ILIIEHNE Kypca XUMUHU.
65
66 |MtoroBas KoHTpoibHas paboTa 1o Kypcy «O0Ias XuMus»
67 — |Pe3epBHOE Bpems
68

Bcero gacoB 1o kypcy 68 yacoB

PEKOMEHIAIINHA 11O OCHAHIEHUIO YYEBHOI'O TIPOLECCA
YMK «Xumus. 11 knacc. ba3oBblii ypoBeHb»

O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnagkoe. Xumus. 11 knacc. ba3oBblit ypoBeHb: y4eOHUK.
O. C. T'abpuensa u ap. Xumus. 11 knacc. ba3oBeiil ypoBeHb: METOIUYECKOE TOCOOHE.

1.
2.




3. O. C. I'abpuensan, C. A. Cnankoe. Xumus. 11 kinacc. ba3zoBslil ypoBeHb: pabouas TeTpaib.

4. O. C. I'abpuensan, U. B. Tpuryouak. Xumus. 11 knacc. ba3oBblif ypoBeHb: MPOBEPOYHBIE U KOHTPOJIbHBIE paOOTHI.

S. DnekTpoHHast popMa yueOHUKa.

HNudopmauuonnbie cpeacrsa UHTepHET-pecypchbl HA PYCCKOM fI3bIKe

1. http://www.alhimik.ru IlpencraBnens! cieayromnie pyopuk: COBETbl a0UTYPUEHTY, YUUTEII0 XUMUHU, CITPABOYHUK (OYEHB

OombIIast mMOa0OPKA TaOIHI] ¥ CIIPABOYHBIX MAaTEPUAIOB), Becénasi XMMHUS, HOBOCTH, OJTMMITHA]TBI, KYHCTKaMepa (Macca MHTEPECHBIX
UCTOPUYECKUX CBEICHUN)

2. http://www.hij.ru/ XKypran «Xumus 1 )Ku3Hb» TOHATHO U 3aHUMATEIIBHO PACCKa3bIBA€T 000 BCEM MHTEPECHOM, UTO
MPOUCXONT B HAYKE M B MUPE, B KOTOPOM MbI KHBEM.

3. http://chemistry-chemists.com/index.html DnekTpoHHEBI# )KypHaNT «XUMHUKU U XUMUsT». B ®KypHase mpencTaBieH0 MHOXKECTBO
OTIBITOB TI0 XUMHH, COJIEPYKUTCS MHOTO 3aHUMATEIIbHON HH(OpMAIIH, TO3BOJISIONICH YBJICUb YICHHUKOB YKCIIEPUMEHTAITLHOM 9aCThIO
npeaMera.

4, http://c-books.narod.ru JIureparypa 1mo XuMumu.

5. http://1september.ru/. XKypuan «I[lepBoe ceHTAOps» I yuuTeneit U He ToNIbKO. B HEM mpecTaBieHo 0OJbIIOE KOTHYECTBO
paboT yYECHHUKOB, B TOM YHUCIIE M UCCIIE0BATEIILCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii mKoIbHBIN TOPTal CO CChUIKAMU Ha 00pa30oBaTEIbHBIE CANTHI 10
XUMHH.

7. www.periodictable.ru CoopHUK cTaTell 0 XUMUYECKHUX JIEMEHTaX, WUTFOCTPUPOBAHHBIN SKCTIEPUMEHTAMH.
HNHTepHeT-pecypc HA AaHIJIMHCKOM sI3bIKE

http://webelementes.com. Coaep>XUT UCTOPUIO OTKPBITUSI U ONMCAHKE CBOMCTB BCEX XUMHUYECKUX AJIEMEHTOB. byner noneseH s
00yJaronuxcs B S3bIKOBBIX MTKOJIAX M KJIaccCax.

IHNIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YYEBHOI'O ITPEIMETA «XUMUWA» HA YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUA

BeinmyckHUK Ha 0a30BOM YpOBHE HAYUUTCS:

— NOHUMATh XUMHMUYECKYIO0 KAPTUHY MUpPa KaK COCTABHYIO YaCTh LEJIOCTHOW HAyYHOU KapTUHBI MUDA;

— pacKpbIBaTh POJIb XMMHHU U XUMUYECKOTO MTPOU3BOICTBA KaK MPOU3BOJUTENBHON CUIIbI COBPEMEHHOIO OOLIECTBA;

— (OopMyIIMPOBATh 3HAUEHUE XUMUU U €€ JOCTUKEHHM JJIsl TOBCETHEBHOM KU3HU YETIOBEKA;

— YCTaHAaBJIMBATh B3aMMOCBS3b MEXKIAY XUMHUEH U JIPYTUMU €CTECTBEHHBIMU HAYKAMU;

— (hopmynupoBaTh OCHOBHBIE MOJ0KEHHS TEOPUU XUMHUECKOT0 CTPOEHUS OpraHruueckux coeauHenuit A. M. byrieposa u
WUIKOCTPUPOBATh UX IIPUMEPAMHU U3 OPraHUYECKOM U HEOPraHUYECKON XUMUU;

— ApryMEHTHUPOBATh YHUBEPCAIBHBIN XapaKTEp XUMHUUECKUX MOHATHN, 3aKOHOB U TEOPUI 111 OPraHMYECKON 1 HEOPTaHUYECKOM



XUMUH;

— dopmynupoBath [lepuonuueckuii 3akon [1. 1. MenaeneeBa u 3akOHOMEPHOCTH U3MEHECHHUI B CTPOCHUH U CBOMCTBaX
XUMUYECKHUX DJIEMEHTOB U 00pa30BaHHBIX UMU BEIleCTB HA OCHOBE [lepuognyeckoil cUCTEMBI Kak IpauyecKoro oToopaxeHus
[Tepnoguyueckoro 3akoHa;

— XapaKTepU30BaTh X- U "-3JIEMEHTHI, a TAKXKE JKeJI€30 M0 uX nojoxeHuto B [lepuognueckoit cucreme /. 1. Menneneena;

— KJIacCU(pUIIUPOBATH BUABI XUMUIECKOM CBSI3HM M THUITHI KPUCTAJUTMUECKUX PEIIETOK, OOBSICHITH MEXaHU3MbI X 00pa30BaHUS U
JIOKa3bIBaTh €IUHYIO MPUPOAY XMMHUECKUX CBSI3€l (KOBaJIEHTHOM, MOHHOW, METAJUINYECKOM, BOJIOPOIHOM);

— OOBACHATH MPUUUHBI MHOT000Pa3Usl BEIIECTB, UCTIOIL3Ysl IBJICHUS U30MEPUH, TOMOJIOTHH, aJUIOTPOIIUY;

— KJIacCU(PUITMPOBATH XUMUYECKHUE PEAKIINHA B HEOPTAHUUECKOW M OPTaHUYECKON XUMHUH TI0 Pa3TUYHBIM OCHOBAHUSM U
yCTaHABJIMBATh CHEHU(UKY TUIIOB PEaKIMil OT 00IIEro 4yepe3 0COOCHHOE K eUHUYHOMY;

— XapaKTepu30BaTh TUIPOJIU3 KaK CIICIM(PUIHBII OOMEHHBIN MPOLIECC U PACKPHIBATH €0 POJIb B )KUBOW U HEKUBOU MPUPOJIE;

— XapaKTepHU30BaTh AIEKTPOIU3 KaK CreNU(DUUHBIN OKHUCIUTENIbHO-BOCCTAHOBUTENIBHBIN MPOLIECC U €ro MPAKTUYECKOe
3HAYEHUE;

— XapaKTepU30BaTh KOPPO3UIO METAIIOB KaK OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIN MPOIIECC U MPEIaraTh CrioCOObI 3aIUThI OT
HEE;

— KJIacCU(UIIUPOBATh HEOPTAHUYECKUE U OPTaHUYECKUE BEIIECTRA;

— XapaKTepU30BaTh OOIHNE XUMUIECKHUE CBONCTBA BAKHEUIITUX KJIIACCOB HEOPTaHUYECKHUX U OPTraHMYECKUX COSAMHEHUN B TUTaHE
OT 0011Iero Yepe3 0COOEHHOE K €IMHUYHOMY;

— HMCTOJB30BaTh 3HAKOBYIO CUCTEMY XMMHUYECKOTO SI3bIKA ISl OTOOpaXKEHUsI COCTaBa (XUMHUYECKHE OPMYIIbI) U CBOMCTB
(XMMHUYECKHE YpaBHEHUSI) BELIECTB;

— HWCIOJIB30BaTh MPaBUjIa U HOPMbI MEXKAYHAPOIHON HOMEHKIIATYPHI JJIsl HA3BaHUM BELIECTB 1Mo (GopMyJiaM U, HA00OPOT, JIJIsl CO-
CTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POPMYIT COCTUHEHUHN TTO UX HA3BAHUSIM;

— 3HaTh TPUBUAJIbHBIC HA3BAHUS BAKHEUIINX B OBITOBOM OTHOIIIEHUU HEOPTAHUYECKUX U OPTaHUYECKUX BEIIECTB;

— XapaKTepu30BaTh CBOMCTBA, MTOJIYYEHHE U MPUMEHEHUE BAXKHEUIIIUX MPEICTaBUTEIEH KJIaCCOB OPraHUYECKUX COEAMHEHNH (a-
KaHOB, aJIKEHOB, AJIKWHOB, AJIKQJIMEHOB, apOMATHYECKUX YTIIEBOAOPOIOB, CHUPTOB, (DEHOJIOB, abACTHUIOB, MPEACIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT, CIIOXKHBIX 3(UPOB U )KUPOB, YIIIEBOJAOB, aMUHOB, aMUHOKHCIIOT);

— YCTaHaBIIMBAaTh 3aBUCHMOCTb SKOHOMUKH CTPAHBI OT JT0OBIYH, TPAHCTIOPTUPOBKH U MEPEepabOTKH YTIIEBOJOPOIHOTO ChIPhS
(HedTH 1 MPUPOJIHOTO Tra3a);

— JKCIIEPUMEHTAIBHO MTOATBEPKIATh COCTAB M CBOMCTBA BAXKHEUIINX MPEICTABUTENEN U3YUYEHHBIX KJIACCOB HEOPTaHUYECKHUX U
OpraHUYeCKHUX BEIECTB C COOIOACHUEM MPABUIT TEXHUKHU 0€30MACHOCTH JIs pa0OTh C XUMUYECKUMHU BEUIECTBAMHU U JIA0OPATOPHBIM
o0opy10BaHUEM;

— XapaKTepU30BaTh CKOPOCTh XUMHUUECKON PEaKIMK U €€ 3aBUCUMOCTh OT Pa3IMYHBIX (haKTOPOB;

— XapaKTepu30BaTh XUMUYECKOE PAaBHOBECHUE U €0 CMEIIEHNUE B 3aBUCUMOCTH OT Pa3IudYHBIX (PAKTOPOB;



— IPOU3BOIUTH PACUETHI IO XUMUYECKUM (POPMYJIAM U YPABHEHHUSM Ha OCHOBE KOJIMYECTBEHHBIX OTHOIICHUN MEXY Y4aCTHUKA-
MU XUMHYECKUX PEAKLINN;

— co0nroaaTh IpaBUIIa SKOJIOTHYECKON O€30IaCHOCTH BO B3aMMOOTHOUIEHUSIX C OKpPY>KaroIe cpeoil mpu 0O0palleHuu ¢
XUMHUYECKUMH BELIECTBAMU, MaTepUaIaMU U IPOLIECCaMHU.

BoinmyckHUK Ha 0230BOM YPOBHE MOTYYUT BO3MOKHOCTh HAYUUTHCS:

— HCIMOJIb30BATh METObI HAYYHOI'O IIO3HAHMSI IPU BBIITOJIHEHUH IPOEKTOB U YU€OHO-UCCIIE0BATENbCKUX 3a]1a4 XUMUYECKOU
TEMATUKH;

— IPOrHO3UPOBATh CTPOCHUE U CBOMCTBA HE3HAKOMBIX HEOPTaHUYECKUX U OPraHUYECKUX BELIECTB HA OCHOBE aHAJIOTUH;

— TIPOTHO3UPOBATH TEUEHHE XMMHUECKHUX MPOIIECCOB B 3aBUCUMOCTH OT YCJIOBHM UX MPOTEKaHUsS U Mpeasiaratb Cocoobl
YIIPaBJICHUS 3TUMU IIPOLIECCAMMU;

— YCTaHaBJIMBATh B3aUMOCBSI3M XUMHHU C MPEAMETAMHU I'YMAaHUTAPHOI O IUKJIA (SI36IKOM, JINTEPATypOil, MUPOBOM XY 0Ke-
CTBEHHOM KYJIbTYpOM);

— pacKphIBaTh POJiIb XUMUUYECKUX 3HAHUI B Oyylllel MPaKTUUECKON eI TeNbHOCTH;

— PAacKpbIBaTh POJIb XUMHUYECKUX 3HAHUI B (POPMUPOBAHUU UHIMBUIYaJIbHOM 00pa30BaTENbHON TPAEKTOPUH;

— IPOrHO3UPOBATh CIIOCOOHOCTh HEOPTAaHUYECKUX U OPraHMYECKUX BELIECTB MPOSIBIATH OKUCIUTEIbHBIE U/UIIH BOCCTAHOBH-
TEIbHbIE CBOMCTBA C YUETOM CTENEHEN OKUCIIEHHS 3JIEMEHTOB, 00pPa3yIOIIUX UX;

— apryMEHTHPOBATh EUHCTBO MUpPA BEIIECTB YCTAHOBICHUEM I€HETUYECKOU CBA3H MEXy HEOPTAHUYECKUMU U OPraHUYE€CKUMHU
BEILIECTBAMU,;

— BIIAJETh XUMHUYECKHUM SI3BIKOM JJIs1 00OTaleHHsI CIOBAPHOTO 3araca 1 pa3BUTUS PeUu;

— XapaKTepu30BaTh CTAHOBJICHUE HAYYHOU TEOPUU Ha IIpUMepe OTKPbITUS [lepronueckoro 3aKkoHa U TEOPUU XUMUYECKOTO
CTPOEHHUS OPTaHUYECKUX BEILECTB;

— KPUTHUYECKU OTHOCUTHCS K TICEBJIOHAYYHOW XMMHUUECKON MH(POPMAIUH, [T0JTy4aeMOM U3 pa3HbIX HCTOUYHUKOB;

— MOHUMATh INI00aIbHbIE TPOOJIEMBI, CTOSIIIIUE MEPE YETOBEYECTBOM (3KOJIOTUYECKUE, SHEPTETUUECKUE, CHIPbEBbIE), U Mpeia-
rarb IyTH UX PELICHUS, B TOM YUCIIE U C IIOMOIIBIO XUMHUH.
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