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2.1.12.XUMHUHA (yraydaenne)

IMNOACHUTEJIbHAA 3AIIMCKA

Pabouas nporpamMma Ha ypoBHE OCHOBHOT'O 00111eT0 00pa3oBaHus,
npeaycMaTpuBarolias yriyo€HHOEe U3yUeHUe XMMUU, COCTAaBJIEHA HA OCHOBE
TpeboBanuit kK pe3yJabTaTaM OCBOCHUS MPOrpaMM OCHOBHOTO OOIIIETO
o0pa3oBaHus MO Yy4eOHOMY MpEeAMETY «XUMUSD» Ha YIIyOlIEHHOM YPOBHE,
npeAcTaBIeHHBIX B DenepaibHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
CTaHZapTe OCHOBHOTO 00111er0 00pa3oBaHus, ¢ Y4ETOM pacupeeIEHHBIX 10
KJIaccaM MPOBEPSIEMBIX TPeOOBaHUN K pe3yJibTaTaM OCBOEHUSI OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O OOILIETO 00pa3oBaHusl, U
AJIEMEHTOB COAEPKaHMsI, HA OCHOBE XapaKTEPUCTUKH IIJIAHUPYEMBIX
pe3yJIbTaTOB 1yXOBHO-HPABCTBEHHOT'O Pa3BUTHSI, BOCIIUTAHUS U
coIMan3aly 00yJarouxcsi, MPeACTaBICHHON B IPOrpaMMe BOCITUTAHUS
TUMHa3HH.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJMETA «XUMMWU»

N3zyuenue yueOHOro npeamera « XMMUsI» Ha YPOBHE OCHOBHOTO
o0111ero 00pa3oBaHUsI OPUEHTUPOBAHO Ha OOIIEKYJIbTYPHYIO ITOATOTOBKY,
HEOOXOAUMYIO JIJIsI BEHIPAOOTKH MUPOBO33PEHUYECKHUX OPUSHTUPOB,
Pa3BUTHS UHTEIUICKTYAILHBIX CIIOCOOHOCTEN U MHTEPECOB THMHA3UCTOB,
Ha MPOJOJIKEHHE OOyUYSHUSI Ha YPOBHE CPETHEr0 O0IIero oOpa3oBaHUS.

N3yuenue yuebHOTO peameTa « XUMUSD):

1) crmocoOCTBYET peann3ali BO3MOXKHOCTEH 111 CaMOpPa3BUTHS U
dbopmupoBaHus KyJbTypbl JUYHOCTH MOAPOCTKOB, UX OOIIIEH U
(bYyHKIIMOHAJIBHOU IPaMOTHOCTH;

2) BHOCHUT BKJIaJI B (DOPMHUPOBAHKE MBIIIIJICHUS U TBOPUYCCKUX
CIOCOOHOCTEM MOAPOCTKOB, HABBIKOB UX CAMOCTOSITEILHON yueOHOM
JIeSITEILHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIILCKUX YMEHUMH,
HEOOXOJIMMBIX KaK B MOBCEIHEBHOM )KU3HU, TaK U B IPO(PECCUOHATIbHO U
NEATEIbHOCTH,;

3) 3HAKOMUT CO CHEIUPUKON HAYIHOTO MBIIUICHUS, 3aKJIabIBACT
OCHOBBI MIPEJICTABICHUN O €IMHCTBE MIPUPOABI U UEIOBEKA, SABIISICTCS
KJIFOUYEBBIM 3TarioM B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH
TMMHA3UCTOB;

4) ciocoOGcTBYeT GOPMHUPOBAHHUIO [ICHHOCTHOT'O OTHOIICHHUS K
€CTEeCTBEHHO-HAYUYHBIM 3HAHUSM, K IPUPO/IC, K YEJIOBEKY, BHOCUT CBOM
BKJIaJ] B AKOJOTHYECKOe O0pa3oBaHUE MOIPOCTKOB.

YrinyO6n€HHBIA KypC XUMUM OCHOBHOM IIIKOJIBI OPUEHTUPOBAH Ha
OCBOCHHE 00YYaIOIIUMUCS CUCTEMbI IEPBOHAYAJIBHBIX MTOHATUH XUMHH,
OCHOB HEOPraHWYE€CKONW XMMHH, OCHOBOIIOJIATAIOIIMNX IMPECTaBICHUN O0IIIei
XMMUH U OTACIBbHBIX 3HAUYUMBIX MOHATUN OPraHUYeCKONW XUMUU.



CtpykTypa coaepkanus npeamera chopMrupoBaHa Ha OCHOBE
CHUCTEMHOTO MOJIX0Ja K €ro uzyueHutro. CoJiepKaHue CaracTcsa U3 CUCTEMBbI
MOHATHNA 0 XUMHUYECKOM BJICMEHTE U BEIIECTBE U CUCTEMbI IOHATHH O
XUMU4Yeckon peakiuu. O0e 3TU CUCTEeMbl OpraHW30BaHbl 110 TPUHITUITY
MOCJIE€A0BATEIbHOIO pa3BUTHUS 3HAHUIN HAa OCHOBE TEOPETUYECKUX
MPEJICTABIICHUN PAa3HOTO YPOBHS: aTOMHO-MOJIEKYJIIPHON TEOPUHU KAK OCHOBBI
BCEro ecrectBo3HaHus, [lepuoanueckoro 3akona 1. 1. MenneneeBa kak
OCHOBHOT'O 3aKOHA XMMHH, YUYEHHUS O CTPOEHUH aTOMa U XUMHUYECKOM CBSI3H,
MPEACTaBICHUIN 00 3NEKTPOIUTUUECKON AUCCOIMALIMY BEIIECTB B pACTBOpaXx,
0 XUMHYECKOU KHHETUKE U TEPMOJUHAMHUKE . B OCHOBY TEOpETHUYECKUX
3HAHWH MMOJIOKEHBI SMITUPUIECKU TTOJydeHHBIE (aKkThl. TeopeTndeckue
3HAHUS Pa3BUBAIOTCS MOCIEA0BATEIIBHO OT OJHOTO YPOBHS K IPyTrOMY U
o0ecrneunBalOT YUeHUKAM BO3MOXKHOCTh OOBSCHSITh U IPOTHO3UPOBATH
CBOMWCTBA, CTPOCHHUE U 00JIACTH MPAKTUYECKOTO MPUMEHEHUS N3y4aeMbIX
BEILICCTB.

OcBoeHHE copepKaHus Kypca IMIPOUCXOAUT C MIPUBJICUCHUEM 3HAHU M
13 paHee U3yYEHHBIX YUEOHBIX MpeaAMeTOB: « OKPYKaIOIUN MHUDPY,
«bunonorusy, «®usukay, «Marematuka», «I'eorpadus», « TexHomorus»,
«Hcropus».

HEJIM U3YYEHUSA YYEBHOI'O ITIPEMETA «XUMMHWS» HA
YIJIYBJIEHHOM YPOBHE

Pa6oyast mporpaMmma OCHOBHOTO 00I1LIEr0 00pa30BaHus MO NPEAMETY
«Xumust» (yriyOn€HHbBIN YPOBEHB) OPUEHTHPOBAHA HA COXPAHEHHE
dbyHIaMEHTAIbHOTO XapakTepa oopa3oBaHus, cieluPuKu yaeOHOTO
npeaMeTa u 00ecreueHre yCIenHoro 0OyueHus Ha CIIeAYIOIIEM YPOBHE
obpazoBanusi. B Hell peanin3zyeTcs pa3BUBarOIAs U MPAKTUYSCKas
HaMpaBJIICHHOCTh O0y4ueHUs XUMuH, quddepeniuaius ooydeHus,
BKJIFOYAOIasi TPOPUIBbHYIO0 MOATOTOBKY 00YYaIOIIUXCSI U TTOCIETYIOIIEe
caMooIpe/ieJIeHuEe B BBIOOpE HampaBlIeHUsI 00y4YeHHs B MPOPUITbHBIX
KJ1accax.

Yriny0néHHoe U3yuyeHue XUMHUH CIIOCOOCTBYET peaan3aluy 3a1a4
npodeccuoHanIbHONM OPUEHTAIIMH U HAIIPABJIEHO HA MPEIOCTABICHUE
BO3MOYKHOCTH Ka)KJIOMy 00yYaromemMycsl IposiBUTh CBOU MHTEJIJICKTYaIbHbIC
Y TBOPUYECKHE CIIOCOOHOCTH MPU U3yUSHUU YUEOHOTO MpeaMeETa,
HEO0OXOUMBIE ISl TPOJOKEHUST 00pa30BaHUs U AajbHEUIIEH TPy 10BOM
NesITeTbHOCTH B chepax, onpeaenéHubix CTparerueil HayuyHo-
TEXHOJIOTUYECKOTro pa3Butusa Poccuiickonn denepanum.

[lenu n3ydenus yaeOHOTO nipeameTa « Xumus» B 8—9 kiaccax Ha
yriiyOJIEHHOM yPOBHE COCTOSIT B CJIEAYIOLIEM:

v' (popMHpOBaHHE UHTEILIEKTYAIbLHO Pa3BUTON JIUNYHOCTH,
rOTOBOM K caMOOOpa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIILHOMY
MPUHSATUIO PELLIEHUM, CTTOCOOHOM aganTupoBaThCs K OBICTPO
MEHSIIOIIIUMCST YCJIIOBUSIM KU3HU;



v' (GopMHpOBaHHE CHCTEMBI XUMUYECKHUX 3HAHUN KaK KOMIIOHEHTA
€CTECTBEHHO-HAY4YHOU KapTUHBI MUPA, KaK OCHOBBI JIJIsI IOHUMAHUS
XAMHUYECKOW CTOPOHBI ABJIIEHUIN OKPYKAIOIIETO MUPA; OCBOCHHUE SI3bIKA
HAYKH;

v\ mpuoOIIeHne yJauXxcs K CaMOCTOSATEIBHON MO3HABATEILHOMN U
MICCJIEIOBATEIbCKOM IEATENPHOCTH, K HAYYHBIM METOJIaM MO3HAHUS,
dbopMHUpOBaHKE MOTUBAIIMU U PAa3BUTHE CIIOCOOHOCTEHN K U3YUEHUIO
XAMUH;

V' (popmupoBanue obmIeii (yHKIMOHATHLHON H €CTECTBEHHO-
Hay4HOU IpaMOTHOCTH, B TOM YHUCJI€ YMEHUN OOBSICHITH U OLICHUBATh
SIBJIEHUSI OKPY’KAIOIIEr0 MUPA, UCTIOJIb3Ys 3HAHUS Y ONBIT, HOJTyYECHHBIE
MPY U3YUYEHUU XUMHH, IPUMEHSTh UX MPU PELICHUU TpoOieM B
IIOBCEJHEBHOM JKU3HU U TPYAOBOU JAEATEIBHOCTH;

v pasBuTHE Yy 00yUaIONIMXCS HHTEPECa K H3yUCHUIO XUMHH 1
cepam AEATENBHOCTH, CBA3aHHBIM C XUMHUEW, MOTUBAILUS K OCO3HAHHOMY
BBIOOpPY COOTBETCTBYIOLIETO NPOMUIS U HAPABIEHHOCTH JaJIbHEUIIEro
00y4YeHUS;

v\ 0CO3HaHHE IICHHOCTH XMMHYCCKUX 3HAHUM B KU3HHU YCIIOBECKA;
MOBBILIEHUE YPOBHSI OKOJIOTHYECKON KYJIbTYPbI, HENIPUATHE NECUCTBUM,
MPUHOCSIIHNX BpPEJ OKPYKAIOIIEH CPEeAEe U 30POBBIO JIFOJICH;

v' npuoOpereHre 00yJarOnUMUCS OTBITa CAMOTIO3HAHWS,
KJIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIUI ), HEOOXOIUMBIX JJISI
pa3JIMYHBIX BUIOB JAEITEIILHOCTH.

MECTO YYEBHOI'O IIPEJIMETA «XUMHS» B YYHEBHOM IIVIAHE

N3yuenue yueOHOTO mpeaMeTa « XUMHUS» Ha yTITyOJIEHHOM ypOBHE
peanu3yeTcs TUMHa3uei B COOTBETCTBUH C OCHOBHOM 00pa3oBaTeIbHOM
MPOrpaMMOi OCHOBHOTO 00I1Iero 0Opa3oBaHUs B COCTaBe 00sS3aTeIbHON YacTH
y4eOHOro IiaHa v 4acTH, (GOpMUPYEMOI yd4acTHUKAMHU 00pa30oBaTeIbHBIX
OTHOIICHUH, Yepe3 YPOUHYIO JIESTEIHLHOCTh C COOIII0IeHHEM TpeOOBaHUMN
roCyJapCTBEHHBIX CAHUTAPHO-IIHUIEMHUOJIOTUYECKUX MPABUI U HOPMATHUBOB .

B 8 u 9 xiaccax Ha yriyOn€éHHOE U3ydyeHHe y4eOHOro Tpeamera
«Xumus» otBeneHo nmo 102 u (3 u B Hemelnmo), T. €. 2 9 B HEJESIIO 33 CUET
ooszarensHOM yacTu OOIT OO0 u 1 g 3a cuét vactu OOIT OO0,
dbopmupyemMoit yuacTHUKamMu oOpazoBaTesibHbIX oTHOIIEHUH. Beero 204 4 3a
JIBa rojia 00y4eHwusl.

COJAEP)KAHUE YYEBHOT'O IIPEJIMETA «XUMMUS»

8 KIIACC

HepBOHaanII)HI)Ie XUMHYECCKHUC IIOHATUSA
Xumusi — saosicuas ooacms ecmecmeo3Hanus u npaxmuuecxoﬁ
oesmenbHOCmU Yenl06eKd. HpeI[MCT XUMUHU. Poib XMMHM B )KM3HU YEJIOBEKA.



KpaTtkue cBenennsi 00 MCTOpUY BOZHUKHOBEHHUS U PA3BUTHUS XUMUH. XUMUS B
cucrteme Hayk. Tena u BemectBa. PU3NUECKUE U XUMUYECKHUE CBOMCTBA
BEIIECTB. ArperaTHbIE COCTOSIHUSI BEIIECTB.

[loHATHE O TEOPETHUYECKUX WU SIMIIMPUUYECKHX METOJAaX ITO3HAHUS B
€CTECTBCHHBIX Haykax. IIpencraBieHuss O HaydHOM IIO3HAHWW Ha
SMIOUPUYECKOM  YpOBHE: HaOJIOJIEHHEe, W3MEpPEHUe, ODKCHECPUMEHT,
MOJEIUPOBAHUE, BBIUMCIICHUE; HA TEOPETUYECKOM YPOBHE: HAYYHbIE
dakTel, TpoOJiemMa, THUIOTE3a, TEOpHs, 3aKOH. SI3bIK xXumuu. VCTOUYHWKH
XAUMUYECKOW mH(OpMaImu.

I[lonstTue o MeTomax pabdOThl C  XHUMHUYECKHUMHU  BEIIECTBAMH.
OO0opynoBaHUe MIKOJIBHON XUMUUecKkoi nadoparopuu. [IpaBuna 6e3onacHoOro
oOpaleHus ¢ BelecTBaMM 1 J1abopaTOPHBIM 00OPY/IOBAaHUEM.

Yucteie BemecTBa U cMecu. [Ipupoansie cMecHu: BO34yX, OPUPOIHBIN Ta3,
HedTh, NOPUPOJHBIC BOJIbI, TOPHBIE TOPOJAbBI W MUHepalbl. [loHsiTHE O
TOMOTEHHBIX M TeTEepPOreHHBIX cMmecsix. CrnocoObl pa3jesieHus CMECEH.
OuucTkKa BEUIECTB.

Bewecmea u xumuueckue peaxyuu. ATOMBI U MOJIEKYJIbl. XUMHUUYECKUE
anemMeHTbl. CHMBOJIBI XUMHYECKUX JJeMeHTOB. IIpocThie U  CIIOXKHBIE
BemlecTBa. MeTtaiuibl M HeMeTauibl. BemiectBa  MOJIEKYJISIDHOTO |
HEMOJIEKYJISIPHOT'O CTPOECHMUS.

Xumunueckas ¢opmyrna. BaleHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB.
3aKOH MOCTOSIHCTBA cocTaBa BellecTB. OrpeaeseHrne BaJIC€HTHOCTH 3JIEMEHTOB
no (opmynaMm OWHAPHBIX COCIMHEHUU W cocTaBlieHHE (GopMyJs OMHAPHBIX
COCIMHEHHUI 110 BAJIEHTHOCTH 3Je€MEHTOB. OTHOCHUTENIbHAsI aTOMHAas Macca.
OtHocuTenbHasi MOJIEKYJsipHass wmacca. MaccoBass 107 XHUMHYECKOTO
aJeMeHTa B coenuHeHnr. HaxoxxaeHue mpocrteieid GopMyJibl BEIecTBa Mo
MAacCCOBBIM JIOJISIM 3JIEMEHTOB.

KomnuectBo BemectBa. Monb. Monsipaas Macca. B3aumocBs3b
KOJIMYECTBA, MACChl M YMCIIa CTPYKTYPHBIX €IWHUI] BellecTBa. Pacu€Tel mo
dbopmyslaM XHMHUYECKHUX COCJAMHEHHH. MolsipHas macca CMECH BEIIeCTB.
MonbHass 107 XUMHYECKOTrO »JJIEMEHTa B coeluHeHuu. HaxoxaeHue
npocreiieit GopmyITbl BEMIECTBA MO0 MOJIBHBIM JIOJSM 3JIEMEHTOB.

dU3NyecKkue M XUMUYECKHE SBJICHUS. XUMHUUYECKas peakuus Hu e€
MPU3HAKU. Y CIIOBUSI MPOTEKAHUSI XUMUYECKUX pEAKIUN. 3aKOH COXpPaHECHHUS
Macchl BEIIECTB. ATOMHO-MOJIEKYJisipHas Teopusi. JKU3Hb U JI€SITEIbHOCTD

M. B. JlomoHOcOBa. XHMMHYECKHE YypaBHEHHUs. THUNBl XUMHUYECKUX
peakuuil (CoenMHEHUs, pPa3JIOKEHUs, 3amelleHus, oomeHa). Pacuérel 10
XHMHUYECKHUM YPABHEHHUSIM.

IKcnepumenmanvbHoe uzyueHue 8euecms U sa6aeHull.

v' 3HaKOMCTBO ¢ XMMHYECKOH IOCYI0H, C MpaBuiIaMu paboThl
B Jjaboparopuu ©W nOpuéMmamMu oOpamieHusi ¢ J1abopaTOPHBIM
000pyJI0BaHUEM;

v u3ydYeHHWE M OlucaHue (U3HYECKHX CBOWCTB 0OpasIoB
HEOPTaHUYECKUX BEILIECTB — METAIUIOB U HEMETAJLJIOB;

v’ mabmogenue (puzndeckux (ILIaBJICHUE BOCKA, TasHUE JIbJA,



pacTupaHUe caxapa B CTYyIIKE, KUIIEHHUE W KOHJEHCAllUus BOJbI) U
XUMUYECKUX (TOPEHUE CBEUM, MPOKAIMBAHHUE MEIHON IPOBOJIOKH,
B3aMMOJICCTBHUE COJIbI MJIU MEJa C COJISTHOU KUCJIOTOMN) SBJICHUMN;

v’ 03HaKOMJIEHHE C oOOpas3laMd BEIIECTB KOJIMYECTBOM 1
MOJIb;

v’ HabaoleHWE M OIMCAaHHWE IPU3HAKOB IIPOTEKAHUS
XUMHUUYECKUX peakuui (pa3joKeHUe caxapa, B3auMOJICHCTBUE
CEepHOM KHCIIOTHI C XJIOPUJIOM Oapus, TOJYyUYEHHE U PA3II0KEHUE
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJCHCTBHUE Kene3a
¢ pactBopom coiu Mmeau(Il));

v’ u3ydeHHEe CIIOCOOOB pasJelieHusi cMeceill (C MOMOIIBIO
MarHura, dbunsTpOBanUE, BhIIApUBaHUE, I CTUILISIIUSA,
xpomatorpadus),

v'  IpoBeIeHHE OYUCTKU MOBAPEHHOM COJIH;

v\ HaOJIOJeHHE M OIKMCAHHWE OIIBITOB, WIIIOCTPHUPYIOIIHX
3aKOH COXpPaHEHUS MACCHI.

BaxxHeillline nMpeacTaBUTe M HEOPraHUYECKHUX BelIeCTB

Ilpeocmasnenua o eazax. Bo3nyx — cMmech ra3zoB. CocTaB BoO3ayXxa.
[Tonsitue o razax. 3akoH ABoraapo. Moisipublii  00BEM  Ta3oB.
OtHocuTenbHAasT  IUIOTHOCTh  Tra3oB.  OmpeneneHue  OTHOCHUTEIbHOU
MOJIEKYJISIDHOH  MacChl  Ta3000pa3HOTO  BeIIecTBA IO  HU3BECTHOU
OTHOCHUTEIBbHON IIOTHOCTU. OOBEMHBIE OTHOIIIEHUS Ta30B MPU XUMUYECKUX
peaKkuusx.

Kucnopoo — snemenT u nipocroe BemectBo. Haxoxaenue kuciopoaa B
npupoge, ¢(U3MUECKUEe W XUMHUUYECKHE CBOMCTBa (peaklMud TOPEHUST U
okucienusi). Ilpoueccel okucieHuss B KuUBOM 1npupone. OKCHIBI.
[Tpumenenne kucinoposia. CriocoObl MOydeHUs] KUCIIOpoJia B IabopaTopuu 1
npomellieHHOCTH. [loHsiTue o karanuzatope. KpyroBopor kuciopoaa B
nipupojie. O30H — ayutoTponHas Mmoaudukanust kuciopoia. O30HOBBIHN CIIOM,
€ro 3HaueHME IS )KUBBIX OPraHnu3MoB. Pa3pynieHre 030HOBOIO Ciosl.

TernoBoit >PPEeKT XMMUYECKON peaklnh, TEPMOXUMUUYECKUE YpPaBHEHMS,
AK30- U SHAOTEPMUYECKHE peakiuu. TommBo. Mc- monb30BaHKE YIiid U METaHA B
KauecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM ddekTe.

Booopoo — »anemeHT M mpocToe BemiecTBO. HaxokaeHue Bojopoja B
npupone, (Quznueckue W XUMUYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOObI
nonydeHud. [londaTue o kuciorax u comnsix. Mcnonb3oBaHue BOJOPOa B KAUECTBE
TOILINBA.

Booa. ®usndeckue cBoiicTBa Boabl. Boma kak pactBopurtens. PacTtBopsl.
HachlllleHHbIE U HEHACBHIIIEHHbIE PACTBOPBI. PacTBOPUMOCTH BENIECTB B BOJE.
®daxTophl, BIMSIONIME HAa PACTBOPUMOCTHh TBEPIBIX U Ta3000pa3HBIX BEIIECTB.
CriocoObI BeIpaKEHUSI KOHIICHTPAIIUA PACTBOPOB: MAcCOBasi I0JII PACTBOPEHHOTO
BEIIECTBA, MOJISIPHAsl KOHIEHTpauus. Pojabp pacTBOPOB B MPUPOJIE M B KU3HU
YEJI0BEKA.

Xumudeckue cBoicTBa Boabl. [loHstue 00 ocHoBanusx. [lonstue o0
uHauKaTopax. KpyroBopoT BOJbI B Mpupoje. 3arpsi3HEHUE HPUPOJHBIX BOJ.



OxpaHa 1 OYUCTKA NPUPOIHBIX BO/I.

Knaccugpurayus mneopeanuueckux coedunenuu. Oxcuabl. Knaccudukarms
OKCHJIOB:  cojieoOpa3yromniiue (OCHOBHBIC, KHCIOTHBIC, aM(pOTEepHBIE) U
HecoseoOpazyomue. MexayHapoaHas HOMEHKIATypa OKCHIOB. TpuUBHaIbHBIC
Ha3BaHUS OKCUAO0B. PU3NYECKHE U XapaKTEPHbIE XUMUYECKUE CBOMCTBA OKCHJIOB
(B3aMMOJEHCTBHE C BOJOM, C KUCIOTaMHU U OCHOBAHUSIMH, C IPYTUMU OKCHJIAMH).
[lony4yeHne OKCHUIOB.

[ToHsiTHE O TMAPOKCUAAX — OCHOBAHUAX U KACIOPOACOAEPKAIMX KACIOTAX.
Kucnoter. Kiaccudukanus kucnor. MexayHapoaHas HOMEHKIATypa U
TpUBUAJIbHBIE Ha3BaHMs KUCIOT. DHU3MUECKHME U XUMHUUYECKHE CBOMCTBA KHCIIOT
(B3aMMOJICMCTBHE C METAJIJIaMH, C OKCHIaMU METaJIJIOB, OCHOBAHUSIMHU U COJISIMH ).
Psan aktuBHOocTM MetamoB H. H. bekeroma. Ilomyuenue kucinor. Kuciotsr B
NPUPOE, MPUMEHEHHE BAXKHEUIIINX KUCTIOT.

OcHnoBanusa. Kiaccudukanus OCHOBaHWIA: IIENOYM U HEPACTBOPUMBIE
OCHOBaHHUsA. MeXAyHapoJHas HOMEHKIATypa OCHOBaHW. TpuUBHAJIbHbBIC
Ha3BaHus ocHoBaHui. Ill€noun, ux cBoiicTBa (B3aUMOJEHCTBHE C KHCJIOTHBIMU
OKCUJAaMH, KHCIIOTaMU M COJSIMH) M cHocoObl moisiydeHus. HepacTBoprmbie
OCHOBAaHMsI, UX CBOMCTBA (B3aMMOJEHCTBHE C KUCIOTAMH) M CIIOCOOBI TIOJyYEHHS.
AmdorepHocTs. IloHATHE 00 aM@pOTEepHBIX THAPOKCHIAX (HA MpUMEpe
TUAPOKCHUJIOB LIMHKA W AJTIOMUHHUA): XMMUYECKHE CBOMCTBA (B3aMMOJEHCTBUE C
KHCJIOTAaMU U 1LIE€JI0YaMH) U TIOJIyYEHHE.

Comnm  (cpegHuwe, KHUCHIble, OCHOBHBIE, JIBOMHBIE). MexayHapoaHas
HOMEHKJIATypa cojed. TpuBuanbHble Ha3zBaHus coyiek. Dusnueckue u
XapaKTepHbIE XMMUYECKHE CBOMCTBA Ha NpHUMEpE cpelHux coiier. Ilomyuenwne
COJIEH.

I'eHeTnueckas CBA3b MEXAY KJIACCAMHU HEOPTraHNYECKUX COCTMHEHHM.

IKcnepumenmanbHoe u3yueHue euecme U A6J1eHUl.:

[ KOJIMYECTBEHHOE OIPEACIIEHUE COAEP/KAHUS KUCIOPOJa B BO3IYXE;
NoJlyuYeHue, COOMpaHue, pPACIO3HABAHWE W HW3YYEHHE CBOWCTB KHCIOPOJA;
HAOJIIOJICHUE  B3aUMOJICHMCTBUSL  BEIIECTB C  KUCIOPOJOM U YCJIOBHH
BO3HUKHOBEHUS U MPEKPAIICHUSI TOPECHHUS;

[ O3HAKOMJIEHHUE C 00pa3llaMyu OKCHUJIOB U ONMCAHKUE UX CBOMCTB;

[] MOJIydYeHHe, COOMpaHWE, pacloO3HaBaHUE U M3Y4YCHUE CBOICTB
BOJI0poJia (TOpeHue); B3auMoieicTBre Bojiopoja ¢ okcuaoM meau(Il);

[] WCCJIEIOBAHNE OCOOCHHOCTEW PACTBOPEHMsI BEIIECTB C Pa3TUYHOU

PacTBOPUMOCTBIO; ITPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM JOJIEHN
pPaCTBOPEHHOIO  BEIIECTBA; NPUTOTOBJIECHHE PACTBOPOB C  OINPEACIEHHON
MOJIIPHOW KOHLIEHTPAUEeN paCTBOPEHHOTO BEIIECTBA,;

[ B3aMMO/ICHCTBUE BOJbI C METAJNIAMH (HATPUEM U KAJIBLIEM );

[ ONpEJEeNeHHe PAcTBOPOB KHUCIOT M IIEJOYeH ¢  TMOMOIIbIO
WHJIUKaTOPOB;

[ WCCJIEIOBAaHUE OOpa3lOB HEOPTaHWYECKHX BEIIECTB PAa3THMYHBIX

KJIACCOB; M3ydeHHe B3aumojencTBus okcuaa Menu(ll) ¢ pactBopom cepHou
KHCJIOTBI, KHCIOT C METallaMH, pEaKUUil HeUTpanu3aluu; MOJy4YeHHE



HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOTO METAJIa APYTMM M3 pacTBOpa
COJIM; B3AaUMOJICMCTBHE THIPOKCH]Ia IMHKA C PACTBOPAMHU KUCJIOT U IIEJIOYEH;

[ pElIeHHE 3KCIEPUMEHTAIBHBIX 3a1a4 M0 TeMe «OCHOBHBIE KJacChl
HEOPTraHUYECKUX COCIUHEHHIN.

IMepuoauueckuii 3akoH u Ilepuoauyeckas cucremMma XUMHYECKHX 3JIEMEHTOB
. A. MenneseeBa. CTpoeHne aToMOB. XUMH4YECKasl CBA3b. OKHUCJIANTEIbHO-
BOCCTAHOBHUTEJIbHbIC PeaKIU

[lepBble TOMBITKH KIAaCCU(UKAMU XUMHUYECKUX 3JIeMEHTOB. [loHsATHE O
rpynmax (ceMemcTBax) CXOQHBIX 3JIEMEHTOB: HIEIOYHBIX U IIETOYHO3EMENIbHBIX
MeTajulax, rajoreHax, MHEPTHBIX (OJaropoJHBIX) razax. DJIEMEHTbI, KOTOpbIC
o0pa3yioT aM(poTepHbIE OKCHUIBI U TUIPOKCHUJIBI.

Ilepnonmueckun 3aKOH. OTtkpeITHE Ilepnoguueckoro 3aKOHa.
[lepnognueckas cucrema xumudeckux onemeHtoB JI. WM. Menneneesa.
Kopotkonepuoanass W amuHHOnepuojHas QopMbl Tabnuibsl Ilepuognueckas
cuctema xumudeckux snemeHToB . 1. MenaeneeBa». [lepuoasl u rpynmnsl (A- u
b-rpymier).

Crpoenne aromoB. CoctraB atomubIX saep. M3orombl. PaninoakTUBHOCTH.
OneKTpoHbl. DJNEKTPOHHAs OpOUTalb. DHEPreTUUECKUE YPOBHH U IMOAYPOBHU
atroma; s-, p-, d-opOutamu. DIEKTPOHHBIE KOHPUTYpAIMK W 3IEKTPOHHO-
rpaguueckue Qopmyisibl aToMOB. PU3NYECKHI CMBICI MOPSAKOBOIO HOMEpA,
HOMEpA Meproaa U rpynmnsl 31emMeHTa. CTpoeHHe 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xummyeckux dneMeHToB llepuonnmueckont cucremsr . U
MeHnneneeBa: pacrpeneneHue JJEKTPOHOB [0 DHEPreTUYECKUM  YPOBHSM,
noaypoBHAM U opouTassMm. Ousndeckuit cmpic [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTM H3MEHEHMS paJuyca aTOMOB XHMHYECKHUX DJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOWCTB MO TIpynmaM M IMEPHOJAM.
N3MeHeHne KUCI0THO-OCHOBHBIX CBOMCTB COCIMHEHUN XUMUYECKUX JIEMEHTOB B
nepyoAax M rpymnmax. XapakTepUCTUKAa XUMHYECKOTO DJIEMEHTa II0 €ro
nonoxenuto B [lepuoanueckoit cucreme /1. I. Menneneena.

3nauenne Ilepumoamyeckoro 3akoHa wu  Ilepuoamyeckoil  cUCTEMBI
XAMHUYECKUX AJIEMEHTOB ISl Pa3BUTUS Hayku U npaktuku. [[. 1. MeHnneneeB —
YYEHBIN U TPAKIAHUH.

DNEeKTPOOTPULATENBHOCTh XUMHUYECKUX JJIEMEHTOB. XHUMHUYECKas CBA3b.
Buapl XWMUYECKOW CBSI3U: KOBAJIEHTHAsi TOJIIpHAs CBSI3b, KOBAJIEHTHAA
HENOJISIpHAs CBSI3b, MOHHAsI CBS3b. MexaHM3Mbl OOpa30BaHUS KOBAJIEHTHOW U
MOHHOM CBSI3U. DJIEKTPOHHBIE M CTPYKTYypHbIE (hopMyibl BemiecTB. Katnonsl u
AHUOHBI.

Kpucrannmueckue u amopdHble BemecTBa. THIB  KPUCTAUIMYECKUX
pPEIETOK: MOHHASI, aTOMHAs!, MOJIEKYJISIPHASL U UX XapaKTEPUCTUKHU.

Crenenp oxkucienus. OnpeneneHue CTENEHEW OKHUCIEHUS aTOMOB B
OuHapHbIX  coeMMHEHMSIX.  OKHUCIUTEIbHO-BOCCTAHOBUTENLHBIE  PEAKIIMH.
[Iponiecchl OKHCIIEHHSI M BOCCTAHOBJICHMS. OKHUCIUTENM W BOCCTAHOBUTEIM.
CocraBieHue ypaBHEHHUI MPOCTBIX OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKINN
U PACCTAHOBKA B HUX KO3(PPHUIIMEHTOB METOIOM AJIEKTPOHHOTO OaiaHca.

IKcnepumenmanbHoe u3yueHue euecme U A6J1eHuUll:



U O3HAaKOMIJICHHUE C O6p8,3HaMI/I MCETAJIJIOB 1 HEMCTAJJIOB,

O MOJICJIMPOBAHUE CTPOEHUS MOJIEKYJ TMpU TOMOIUM PUCYHKOB,
MOJIEJIEN, DIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJT;
[ IPOBEJICHUE OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIBHO-

BOCCTAHOBUTEJIBHBIX peakluil (TOpeHne, pEeaKIiuy Pa3ioKeHus, COeTMHEHHUS).
Me:knpeamMeTHble CBSI3H

Peanuzanus MexnpenMeTHBIX CBsi3eH MpHU HM3YYCHMHM XUMHHA B 8 Kiacce
OCYIIECTBIISIETCSI Yepe3 HCIONb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
HOHSATHUH, TaK ¥ MOHITUHN, IPUHSITHIX B OTACIHHBIX €CTECTBEHHBIX HAyKaX.

OO1u11e ecTeCTBEHHO-HAYyYHbIE TIOHATHUS: SIBJICHUE (TIpoLIecC), HAyYHbIH (akKT,
TUIIOTE3a, TEOPHs, 3aKOH, aHalIM3, CHUHTE3, KiacCH(UKalusi, NepUOTUYHOCTD,
HaOJI0/IeHne, SKCIIEPUMEHT, MOJISIIMPOBAHIE, U3MEPEHUE, MOJIEIb.

®wuszuka: SABIECHUS TPUPOILI, (U3HUECKHE SBICHUS, BEIIECTBO, TEJIO,
¢usznyeckue BEIMYMHBI, EIUHUIBI H3MEpeHHus, 00BEM, Macca, arperaTtHbie
COCTOSIHUE BEIIECTBAa, aTOM, JJIEKTPOH, NPOTOH, HEHUTPOH, HOH, MOJIEKYJa,
CTPOCHHE Ta30B, )KUIKOCTEH M TBEPABIX (KPUCTAIUTMUECKUX) TEI, dJCKTPHUCCKUNA
3apsizl, KOJTYECTBO TEIUIOTHI.

buonorus: buocdepa, porocunTes, mpoieccbl 0OMEHa BEIIECTB.

I'eorpadusa: armocdepa, ruzapocdepa, MHUHEpadbl, TOpPHbIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.

Texnonorus: texaochepa, MPOU3BOJICTBO, XUMUIECKHE TEXHOJOTHH, CHIPHE,
KOHCTPYKIIMOHHBIE MaTEPUAIIBI.

9 KJVIACC

BemecTBo 1 XUMHYeECKasi peakuusi

lloemopenue u yenybaenue 3HaHUll OCHOBHLIX pazoenos Kypca 8 Kiacca.
Crtpoenue aromoB. CBoOIICTBA aTOMOB XUMHYECKHUX DIJIEMEHTOB, WX
KOJIMYECTBEHHBIE u KauE€CTBEHHBIEC XapaKTEPUCTUKHU (panuyc,
AJEKTPOOTPULIATENIbHOCTh, AHEprus uoHu3zauuu). llociaenoBaTenbHOCTh
3aMOJIHEHUS  DJICKTPOHHBIX OpOUTaled aTOMOB  MAaJbIX  IIEPHUOIOB.
OcoOeHHOCTH 3aloJIHEHUSI DJIEKTPOHHBIX OpOuTaneid aToMOB OOJBIINX
nepuonoB. llepuoauueckass cucrtemMa XHUMHYECKHX DIIEMEHTOB B CBETE
NPEJCTABIICHUNA O CTpOE€HUM aTtoma. CTEeNeHb OKHUCICHUS W BAJICHTHOCTb.
[IpencraBiieHrue O NEPUOAUYECKON 3aBUCUMOCTA CBOWCTB XUMHUYECKUX
AJIEMEHTOB (3JIEKTPO- OTPULATEIbHOCTD, OKUCIUTEIbHO-BOCCTAHOBUTEIIHHbIC
CBOMCTBA, KHCJIOTHO-OCHOBHBIE CBOWCTBAa OKCHJIOB U THJPOKCHUIOB) OT
CTPOEHUS aTOMa.

Ctpoenue BemiecTBa. BeriectBa B TBEPIOM, KUIKOM U Ta3000pa3zHOM
COCTOSIHMU. BUABI XMMUUYECKOHN CBSI3U: MOHHAsI, KOBAJICHTHAasl (HEMOJIsIpHAasi,
MOJIsIpHAsi); OOMEHHBIM M JTOHOPHO-AKIIENITOPHBIM MEeXaHU3M 0O0pa3oBaHUs
KOBQJIEHTHOUW CBSI3U. MEXMOJIEKYISIpHbIE B3auUMOJICUCTBUSA (BOJAOPOIHAS
CBsI3b, cuibl Bannep-Baanbca). Tumbl KpUCTaIMYECKUX PEHIETOK —
aTOMHasl, MIOHHAs, METAJIMYECKasi, MOJISKYJISIpHAsT — U OCOOCHHOCTH HX
CTPOEHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAUIMYECKOU



PEETKU U BUJA XUMHUYECKOU CBS3MU.

OcHoBHble  3AKOHOMEPHOCMU  NPOMEKAHUs  XUMUYECKUX  peaxkyull.
Knaccudukanuss XUMHUYECKUX pEAKIUNA MO pa3jIdyHbIM MOpuU3HaKaMm (110
YHUCIYy M COCTAaBY YYAacTBYIOIIUX B pEaKUHWU BEIIECTB, MO TEILUIOBOMY
3¢ dexTy, M0 UBMEHEHUIO CTENEHEW OKHUCICHHUS! XUMUUYECKUX AJIEMEHTOB, IO
00paTUMOCTH, MO YYACTHUIO KaTallu3aTopa, IO arperaTHOMy COCTOSIHUIO
pearupyromnmx BenecTB).

DJNEeMEHThl XUMHUYECKOW TEepPMOJMHAMUKHU. ODHEPreTHKAa XUMHYECKHUX
peakmuii.  TemmoBoit  3ddekT  XUMUUecKoW  peakuuu. OK30- U
SHIOTEPMHUUYECKHE PEAKLINN, TEPMOXUMHUUYECKUE ypaBHEHMs. 3akoH l'ecca u
€ro cleACTBUS. BBIUUCIIEHUS 0 TEPMOXUMUYECKUM YPABHEHUSIM.

ITonsiTHE O CKOPOCTH XUMHUYECKON PEAKIMU. 3aKOH JECUCTBYIOIIUX Macc.
@DaKTOpHI, BIHAIOIIME HA CKOPOCTh XHWMHUYECKOW PEaKUUU. OHEPTUsd
aktuBauuu. [lonstue o katanuze. @epmeHThl. UTHTHOUTOPHI.

[TonsiTue 00 OOpaTUMBIX W HEOOPATHUMBIX XUMHYECKHUX PEAKIMSIX.
ITonatne o xmmmueckoM paBHOoBecuu, npuHumi Jle Illarenve. YcmoBus
CMEIIECHNUST XMMUYECKOr0 paBHOBecUs. PaKTOPHI, BIUAIOIINE HA COCTOSHUE
XMMHYECKOro paBHOBecHsA. IIporHo3upoBaHue BO3MOXXHOCTU IIPOTEKAHUS
XMMUYECKUX MPEBpallleCHWd B  pa3IWYHBIX YCJIOBUAX Ha  OCHOBE
MPEJICTABICHUT 00 U3YyYEHHBIX »OJIEMEHTaX XHUMHUYECKOWM KHHETUKU U
TEPMOAUHAMUKHU.

OKHUCIUTENBHO-BOCCTAHOBUTEIILHBIE peaKkLuu. OKHCIUTENTBHO-
BOCCTAaHOBUTEJIBHBIE CBOMCTBA XHUMHMYECKHX DJIEMEHTOB, 3aBHUCHUMOCTH OT
CTENICHU OKMCJICHUs. BakKHbIE OKHMCIUTENN U BOCCcTaHOBUTENU. [lepmaHranar
Kanua  (xapakrtepuctuka). (CocTaBjieHHE€ YpPaBHEHUM  OKHCIUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIUKA C HCIOJb30BAHUEM METOJA DIJIEKTPOHHOTO
OanaHca.

Onexkmpoaumuueckas ouccoyuayus. Xumuyeckue peakyuu ¢ pacmeopax.
Teopusi BPIEKTPOJIUTUYECKONW Auccoluanuu. PacTBopeHue Kak (QU3MKO-
xuMuueckuii mnpouecc. IloHsTme o0 THApaTax W KPUCTALUIOTHApPATAX.
ONEKTpOJIUTbl U HedneKkTposuThl. Karuonbsl, aHWMOHBL. MexaHusMm
JHUCCOLMAIAY BEUIECTB C PA3JIMYHBIM BHUJIOM XUMHYECKOU CBsI3U. CUIIBHBIE U
cinalble 3JIeKTpoJuThl. CTeneHb AMCCOLMAIIMK, KOHCTaHTa JUCCOIMAIMH.
Nonnoe mnpowusBeneHune BOAbL. BomopoaHbll Tmokaszareiab. WHIWMKaTOPHI.
DNEKTPOJIUTHUYECKAs TUCCOIUAINS KUCIIOT, OCHOBAHUI U COJIEH.

Peaknun wmoHHOTO OOMEHA. YCIIOBHS MPOTEKAHUS PEaKIUi HOHHOI'O
obMeHa. MosekyisipHble, TOJHbIE U COKpall€éHHbIE HOHHBIC YpaBHECHUS
peakuuii. CBOMCTBA KUCJIOT, OCHOBAHUM M COJIEH B CBETE MpEJICTaBICHUN 00
AIIEKTPOJIUTUYECKON auccoranuu. KauecTBeHHbIE peaKIiui Ha UOHBI.

I'mpponu3 comen. MOHHBIE ypaBHEHUs THUAPOJIM3A COJIEW. XapakTep
cpenbl B BOAHBIX paCTBOPax COJEH.

OKcnepumenmanvHoe uzydeHue eeujecms U seaeHull: 03HaKOMIIEHUE C
MOJEISAMUA KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METAJJIOB U HEMETAJJIOB (rpaduTa M ajiMasza), CJIOKHBIX BEIIECTB (XJopHua



HATpUs), UCCIICIOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW pPEaKinu OT
BO3JICUCTBUSL  pa3IUWYHBIX  (DAKTOPOB;  OMNBITHI,  HWUIIOCTPUPYIOIIUE
00paTUMOCTh XUMHUYECKUX pEaKIMil; MCCIENOBAHUE 3JIEKTPOIPOBOJTHOCTH
pPacTBOPOB, Mpollecca TUCCOLMALMN KUCIIOT, IIeJI0Ye U COoJIei; TpoBeAeHUE
ONBITOB, WUIIOCTPUPYIONIMX TPU3HAKU TIPOTEKAHUS PEAKIUA HMOHHOIO
oOMeHa (oOpa3oBaHHE oOcajJKa, BBIJACJICHUE Tra3za, OOpa30BaHUE BOJIbI);
MpPUMEHEHUE UHAUKATOPOB (JJakMyca, MeTUJIopaHxa U ¢heHondTarenta) s
OTIpeIeJICHUsI XapaKTepa CPeIbl B PacTBOpPAaX KHUCIOT, OCHOBAaHWN W COJIEH;
MPOBEJICHUE  OIBITOB, WUTIOCTPUPYIOMHUX MOPUMEPHI  OKHUCIUTEIIHHO-
BOCCTAaHOBHUTEIBHBIX  peakmuii  (TOpeHHue,  peakmuu  Pas3IoKEHHS,
COCIMHEHMS); pPaCcHO3HAaBaHWE HEOPTAHWYECKUX BEIIECTB C TTOMOIIBIO
Ka4eCTBCHHBIX PEaKIIUi Ha MOHBI; PEIICHUE dKCIEPUMEHTAIbHBIX 3a7a4 M0
TemaM:  «OKHCIUTEILHO-BOCCTAHOBUTENIBHBIC  peakmun»,  «l maporus
conei», «DIEKTPOIMTUYECKAsT JUCCOIAAIUS.

HemeTanjabl M uX coeMHEeHUS

Ob6wasn xapakmepucmuxa Hememannog. OCOOEHHOCTU CTPOECHUSI aTOMOB
XUMHUYECKHUX DJIEMECHTOB, MPOCTBHIX BEIMIECTB, aTOTpOIHsA. OKHCIUTEIHHO-
BOCCTAaHOBHUTEIHHBIC CBOWCTBa HEMETAJLIOB. CpaBHUTENIBHAS
XapaKTePUCTUKA COSTUHEHUH HEMETAIIOB.

Obwas xapaxmepucmuka 2ano2enos. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHbIE CTerneHn OKucieHus. CTpoeHne W (PU3WUECKHE CBOWCTBA
MPOCTHIX BEIIECTB — TrajJOreHOB. XMMHUYECKHE CBOMCTBA HA MPUMEPE XJIopa
(B3auMOJEHUCTBHE C MeETajUulaMH, HEMeTajJjaMHu, BOJOH, IIEJOYaMH).
Xnopoogopoa. ConsiHas KHUCIOTa, XUMHWYECKHE CBOMCTBA, IIOJyYEHHE,
npuMeHeHue. JleficTBue xjgopa M XJIOPOBOJAOPOJia Ha OpPraHU3M 4YeJOBEKa.
Baxneumue xyopuabl M MX HaxoxiaeHue B Tnipupone. Ilomsitue o
KUCJIOPOJCOEPIKAIIMUX KUCIOTaX XJIOpa U UX COJISX.

Obwas xapakmepucmuka s1emenmos VIA-epynnovi. OcCOOEHHOCTH
CTPOCHHUSI aTOMOB, XapakTepHble CTeneHu okucieHus. CTpoeHne u
dbu3ndeckue CBOWCTBA NPOCTHIX BEIIECTB — KHUCIOPOJAa U  CEPBhI.
AJTOTpOTHBIE MOAU(PUKAIINY KUCIIOPOJa U CEPHI.

XUMHUYECKHE CBOMCTBA cephl (B3aUMOJICHCTBUE C HEMETAUIaMH, METaJlIaMH,
KOHIICHTPUPOBAHHBIMU a30THOM M cepHOM KucioTamu). CepoBOIOPOI, CTPOCHHE,
bu3MYecKue W XHWMHYECKHE CBOWCTBA (KHUCIOTHBIE M BOCCTAaHOBHUTCIIHHBIC
cBoiicTBa). OKCUIBI CEPhl KaK MPEACTABUTEIM KHUCIOTHBIX OKCUIOB. CepHHCTAS
kuciota U e€ comu. CepHas KHCIIOTa, (QU3MYECKHE U XUMHUYECKHE CBOWCTBA
(oOmme kak mpeacTaBUTENsT Kiacca KUCIOT u crnerudpuyeckne). Comu cepHOU
KHUCIIOThI. XUMHUYECKUE PEaKInH, JISKAIIUe B OCHOBE MPOMBIIIIEHHOTO criocoba
MOJIYYCHHUSI CepHOM KUCIOTHI. [IpefcTaBieHuss 0 XUMHUYECKOM MPOU3BOJICTBE H
CBS3aHHBIX ¢ HUM mpodeccusx. [IpumeHeHne CepHON KUCIOTHI U CYIh(haToB.
KauectBennble peakiuu Ha CynbQuT-, CymbGua- U Cyldb(dhaT-aHUOHBHI.
Haxoxnaenue cepel U €€ coenvHEHMU B mnpupone. XUMHUUYECKOE 3arpsi3HEHUE
OKpYXalolel cpeibl CO €IUHEHUSIMU cepbl (KUCIOTHBIE IO, 3arpsi3HEHUE
BO3]lyXa), COCOOBI €ro MPeAOTBPALLECHUS.

Obwasa xapaxmepucmuxa snemenmos VA-epynnvi. OcoOOEHHOCTH CTPOSHUS



aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHHUSI.

A3oT, pacnpocTpaHeHHEe B TPHUpPOAE, PU3NUECKHE W XUMHUUYECKHE CBOMCTBA
(B3aMMOJENCTBHE ¢ METaNIaMH, BOAOPOAOM, KHciIopoaoM). Kpyrosopor azora B
npupoae. AMMHaK, ero (U3MYECKHe W XHMHYECKHE CBOMCTBA (OKHCIICHHE,
OCHOBHBIE CBOWICTBA BOJHOIO pacTBOpa), MoOJydyeHHe U npumeHenue. WMo
aMMOHWUSI, JOHOPHO-AKIIENTOPHBIN MeXaHU3M ero oOpazoBaHus. Coau aMMOHUS,
uX (PU3NYECKHe W XMUMHYECKHUE CBOMCTBA (Pa3lIOKCHHE W B3aUMOJCHCTBHE CO
niesioyamu), npumeHenue. KayectBeHHas peaxiys Ha MOHbI aMMOHHS. OKCHIbI
azora (I, II, III, IV, V). Azotucras kuciora. A30THasl KUCJIOTa, €€ MOJydeHue,
bu3nUecKue U XUMUYECKHEe CBOMCTBA (00IIME KaK MPEJCTaBUTENS Kilacca KUCIOT
u creuudduyueckue), NMpuMeHeHne. XUMHUYECKUE pPEakiuu, JeKallhue B OCHOBE
MOJIYYCHHUS] a30THOM KHCIIOThl B MPOMBIIUIEHHOCTU. HUTpaThl U HUTPUTHI
KauecTBeHHble peakiMu Ha HUTPAT- U  HUTPUT-AaHUOHBI. XUMHYECKOE
3arpsi3HEHUE OKPY>KAIOIIEH Cpelbl COCTMHEHUSIMH a30Ta (KUCIOTHBIC JOXKIH,
3arpsi3HEHUE BO3/yXa, TOYBLI U BOJOEMOB).

®ocdop, ammorponHbie Moaudpuxanuu dochopa (6enbli U KpaCHBIM
dbocdop), buzudeckre U1 XMMUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE C METAJIJIaMH,
KHCIIOPOJIOM,  TaJlOTeHaMH, KOHIEHTPUPOBAHHBIMU  a30THOM U  CEpHOU
kucinotamu). Oxcuasl pochopa (III, V), dochopnas kucnora, pusuyeckue u
XUMHUYECKUE CBOICTBa, moiydeHue. KauecTtBeHHas peakuus Ha (ochar-HuOoHBI.
[Ipencrasnenus o ramorenunnax docdopa (I, V)

[lonsitTue 0  MuUHEpaldbHBIX  ynoOpeHusx. A3oTHbie, ¢dochopHbIE,
KOMITJIEKCHBIE yAOOpeHUsl. XWUMHUYECKOe 3arps3HEHUE OKPYXKAIOIMICH Cpebl
COeIMHEHUSIMH a30Ta u pocdopa.

Obwasn xapakmepucmuka s1emenmos [VA-epynnovi. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUSI.

VYrnepon, amiorpomnnsie Moaudukanuu (rpadut, anmas, dyiaepeH, rpadeH,
HAHOTPYOKHM), (u3MYeckne W XUMUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB
(B3auMOJIeHCTBYE ¢ METAJUIAMH, HEMETAJJIaMH1, KOHIIEHTPUPOBAHHBIMU a30THOM U
cepHoit kucnoramu). [lonsitue 06 agcopOuuu. KpyroBopotT yriepona B npupoe.
Oxkcuppl yriepoja, ux Gu3ndeckue u XuMUYeCKUue CBOMCTBA, JCHCTBUE HA JKUBBIC
OpraHU3MbI, MOJyYCHUE U TPUMEHEHHE. DKOJOTHUYECKHE MPOOJIeMbl aTMOC(EpHI,
cBs3aHHble ¢ okcunoM yriaepoaa (IV). VronpHas kuciora u e€ comm, HX
dbuznyeckrue U XMMUYECKUE CBOWCTBA, MoJiydeHHe U mpumeHeHue. KapOoHatsl,
rupokapOoHaThl, UX cCBoMcTBa. KauecTBeHHas peakiusi Ha KapOOHAT-UOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIICHHOCTA U CEITLCKOM
XO3SMCTBE.

[TepBoHaYaIbHBIC TTOHATHUS 00 OPraHMYECKUX BEIICCTBAX KaK O COSTUHEHUIX
yriaepoja: yrieBoaopobl (MeTaH, 3TaH, 3TUJIEH, alleTUIEH), 3TaHOJ, TJIULEPHH,
yKCYCHas kucyota. [IpupoaHbie HICTOUHUKH YTIIEBOJIOPOAOB (YroJib, MPUPOIHBIM
ra3, HepTh), MPOAYKTHI UX MEPEPaOOTKU, UX POJIb B OBITY U MPOMBILIIEHHOCTH.
[ToHsATHE O OMOJIOTUYECKH BAXKHBIX OPTaHUYECKUX BEIIECTBaX — KUpax, OeyKax,
yIaeBoJgaX — WM WX POJM B JKU3HM 4YeJIOBEKa. EMWHCTBO OpPraHWYecKuX U
HEOPTaHUYECKUX COEIUHEHHUI.

Kpemuuii, ero ¢usnueckue U XMMHUYECKHE CBOICTBA (B3aUMOJECUCTBHUE C



MeETaJUIaMH, KUCIOPOJOM, YIJIEPOJIOM, TAIOr€HAMM), MOJYyYEHUE U IMPUMEHEHHE.
Ponp kxpemnust B mpupoge u TtexHuke. Oxcun kpemuus (IV), kpemHueas
KHUCJIOTA, CHJIMKAThl: (PU3MYECKME M XMMHYECKHE CBOMCTBA, IIOJNYyYEHUE U
OpUMEHEHHE B OBITY W NPOMBIIUIEHHOCTH. BakHeWne CTpOUTENbHBIE
MaTepuasbl: KepaMHKa, CTEKJIO, LIEMEHT, OeToH, xene300eToH. IIpobiemsl
0€3011acHOr0 HMCIOJIb30BAaHUSl CTPOUTEIBHBIX MATEPUAJIOB B IOBCEIHEBHOU
KU3HU.

bop. Ocobennoctu crpoenust aroma. O01IME NPeACTaBICHUS O PUINIECKUX
U XMMHUYECKUX CBOMCTBaxX. bopHas kuciora.

OKCHEpPUMEHTAIBHOE HM3YYEHHE BEIIECTB W SBJICHUN: O3HAKOMIIEHUE C
oOpa3namMu TMPUPOAHBIX XJIOPUIOB (TaJOTEHUIOB); TPOBEACHHE OIBITOB,
OTpaXaIIMUX PU3NIECKIE U XUMUYECKHE CBOWCTBA TaJIOTEHOB M UX COCAMHEHUIA;
M3YYEHHE CBOMCTB COJII- HOM KHCIJIOTBI; ITPOBEACHNE KAaYECTBEHHBIX PEAKLIUN HA
XJIOpUA-, OpOMHUA- U MOAMI-MOHBI M HAONIOAEHUE MPU3HAKOB HUX IMPOTEKAHUS;
O3HaKoOMJIeHHE C¢ oOpa3laMu cepbl U €€ MPUPOAHBIX COENMHEHUH; HAOIIOACHUE
npouecca OOyrJMBaHUS caxapa IOJ JIEHCTBUEM KOHLIEHTPUPOBAHHOM CEpHOU
KHUCJIOTBI; M3yYEHUE XUMHUYECKHMX CBOICTB pa30aBICHHOW CEpPHON KHUCIOTHI;
IIPOBEJICHUE KAUECTBEHHBIX peaklUuil Ha cylb(u-, cylnbPUT- u cynb(ar-uoHsl U
HAOJIIOJICHUE TMPU3HAKOB MX TMPOTEKaHMs; O3HAKOMJIEHHE C (DU3HUECKUMU
cBoiicTBaMM a3oTa, (ochopa W HUX COECOUHEHHUH, OOpa3llaMM a30THBIX U
docdopHbIX yAOOpEeHHUl; MOyuyeHUue, coOMpaHue, pacrno3HaBaHUE U H3Yy4YEHHUE
CBOMCTB aMMHAKa, M3YYEHHE CBOMCTB COJE€d aMMOHHMS; IIPOBEIACHHUE
KAuECTBEHHbIX PEaKLUUi HA MOH aMMOHHUS, HUTPUT-, HUTpAT- U (ochaT-uoHbl U
W3yYECHHE  NPHU3HAKOB  UX  NPOTEKaHWs;  M3YYEHUE  B3aWMOJCUCTBUSA
KOHLIEHTPUPOBAHHON A30THOM KUCJIOTHI C ME/IbIO, CBOMCTB (hOCHOPHON KHUCIOTHI
n €€ CoJIel; O3HAKOMJICHHME C MOJEISAMHM KPHUCTALIMYECKUX PEIIETOK anMmasa,
rpadputa u QywiepeHa, € TMPOIECCOM aJCOpOLUH PACTBOPEHHBIX BEIIECTB
aKTUBHPOBAHHBIM YTJIEM M yCTPOMCTBOM MPOTHBOrasa; MoOJy4yeHHUe, coOupaHue,
pacrio3HaBaHWE W H3YyYEHME CBOWCTB  YIVIEKMCIOIO Tras3a; IPOBEICHUE
KayeCTBEHHBIX PEaKIMil Ha KapOOHAT- U CUJIMKAT-UOHBI U HM3Y4YEHHE MPU3HAKOB
UX TNpPOTEKaHWs; HW3YYEHHE B3aUMHBIX [PEBpalleHUM KapOOHATOB U
THAPOKApOOHATOB; O3HAKOMJICHHE C 00pas3laMu MPUPOJIHBIX KapOOHATOB U
CWIMKAaTOB, € NPOAYKUMEH CHJIMKAaTHOW  IPOMBIIUIEHHOCTH;  pELIECHUE
DKCIIEPUMEHTAJIBHBIX 3aJad Mo Teme «BaxHednmme HeMmMeTaulbl M X
COETUHEHUS.

MeTtasiibl M MX COCAUHEHUSA

Obwue ceoticmea memannog. OOWAs XapaKTEPUCTHKA XHUMHYECKUX
DJIEMEHTOB — METAJUIOB Ha OCHOBAaHWM UX I0JIOKEHUs B Ilepuonndeckoi
cucteMe xumuueckux odijemeHTtoB J[.JI. MeHnneneeBa W CTpOEHUS aTOMOB.
Meramnmet A- u  b-rpynm.  CTpoeHHMe mNOpOCTBIX BEHIECTB — METAJUIOB.
Meramnuyeckas CBA3b M METAUIMYECKAss  KPUCTAUIMYECKAs]  pPElIETKA
(mpuMUTHBHAs KyOnJeckas, 00BEMHO-TIEHTPUPOBAHHAS KyOudeckasi,
IPAHELICHTPUPOBaHHAsl KyOWYecKasl, TeKCaroHajbHas IUIOTHOYIIAKOBaHHAs).
3aBUCUMOCTh (DU3MUYECKUX CBOMCTB METAIJIOB OT CTPOEHUS KPUCTAIIOB.
DAEKTPOXUMHUUYECKUHN Psil HAMPSKEHU MeTauioB. O01I1e XuMHUYEeCKHe CBOWCTBA



MeTayyioB. O01mue crnocoObl MOMYyYEHUs! METAJUIOB, METAJUIyprusi. DIIEKTPOJIU3
pacruiaBoB M pacTBOPOB COJIed KakK OAMH M3 CIIOCOOOB MOJIYYEHHS METAJLJIOB.
[ToHsiTHE O KOPPO3UU METAJLIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3HUHU.
CmnaBbl (cTanb, 4YyryH, OIOpaIOMUHUM, Opon3a. [IpuMmeHeHHe MeETalsioB U
CIUTABOB B OBITY M MPOMBIIIJIEHHOCTH.

Memannvr A-epynn

[I{enounble MeTaIUIBL: MOJIOkKEHNE B [lepuoanueckoil cucTeMe XMMHUYECKUX
anemeHToB [[. 1. MeHnaeneeBa; CTpo€HHE UX aTOMOB; HAXOXKIACHUE B MPHUPOJE.
®duznyeckre U XUMHYECKHE CBOIMCTBA (HA MpUMEPE HATPUS U Kajlus), HOJy4YEHHUE.
OxcHibl M THIPOKCUABI HATPUS U Kanusd. [I[puMeHeHre menoYyHbIX METaIOB U UX
COeIMHEHUI. bronornyeckas posib HaTpUs U KaJus.

[I{enoyHO3€MENbHBIE METAJUIBI MAarHuid W KajdblUUW: IIOJIOKEHHE B
IIepuonnueckoii cucreme xuMuueckux 3iaeMeHToB Jl. M. MenneneeBa; crpoenue
UX aTOMOB; Haxo)KJeHHe B Ipupoje. PuU3nyeckue M XUMUYECKHE CBOMCTBA
MarHusi ¥ Kajublus. BakHeWmme coeNUuHEHMs] Kaibllid W MarHus (OKCHI,
TUAPOKCHU]I, COJIM), CBOMCTBA, NpUMeHeHHe. JKECTKOCTh BOABI U CIIOCOOBI €€
ycTpanenus. KpyroBopoT kanbIusi B IpUPOJIE.

AmoMunMii: nosnoxeHue B llepuogudeckoil  cucteMe  XUMHUYECKHX
anemeHToB JI. WM. MenaeneeBa; CTpOEHHE aToOMa; HAXOXKICHHE B IPHUPOJE.
duznyeckrue MU XUMHUYECKHE CBOMCTBAa amioMUHUA. AMQOTepHbIE CBONCTBA
OKCH/JIa U TUAPOKCUIA antoMuHus. [I[puMeHeHne aatOMUHUS U €T0 CIUIaBOB.

Memannwr b-epynn

OO6miast xapaktepucTuka MeTaioB b-rpynn  (moOOYHBIX MOArpymN):
nonoxkenne B Ilepmogmyeckorr cucreme xXuMuueckux dnemeHtoB [J[. .
MenpeneeBa; 0COOEHHOCTH CTPOEHHUSI aTOMOB. SIBJIIEHHE «IIPOBAJIa» ANEKTPOHA HA
IpUMEpE CTPOCHHUS aTOMOB XpoMa, Meau, cepebpa. BaneHTHble COCTOSHHS
aToOMOB d-3JIEMEHTOB, CTEIIEHU OKUCJIEHUS aTOMOB B COEMHEHUSAX. 3aBUCUMOCTh
KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHIOB M THIPOKCHUIOB METANIOB OT 3HAYEHHUS
CTENIEHU OKHUCJICHHS 3JIEMEHTA B COCUHEHUU (Ha MpUMEpEe COCIMHEHHUI XpoMma).
[IepBOHaUaNbHBIE TPECTABICHUS O KOMIJIEKCHBIX COEUHEHHUSIX.

Menp 1 cepebpo: CTpoeHUE aTOMOB, CTENEHU OKUCIIeHHs. OOIIuMe KpaTKue
NpEACTaBICHUs O (PU3MYECKUX M XUMUYECKHUX CBOMCTBAaX MPOCTHIX BELIECTB
(B3aMMOJEHCTBUE C KUCIOTAMU- OKUCIUTENSIMU), 00 UX OKCUAAX, TUAPOKCHIAX U
COJISIX; UX npuMeHeHuu. [IpeacraBnennss 00 aMMUaYHBIX KOMIUIEKCax cepedpa u
Menu. KauecTBeHHbIC peakiiuy Ha KaTHOHBI Meau (2+) u cepedpa.

[{uuk: cTpoeHHEe aToMa, CTENEHb OKUCIICHUA. XapaKTEepUCTUKa (PU3NUECKUX
U XMMHYECKHX CBOWCTB, TNpUMEHEHHE, aM(OTepHBIE CBONCTBA OKCHIA U
ruapokcua. KauecTBeHHbIE peakiuy Ha KaTUOHBI IIMHKA.

XKenezo: cTtpoeHue atoma, cTeNeHW OKUCIeHHUs. HaxoxneHue B IpUPOLE.
du3nyeckne M XUMHYECKHE CBOMCTBA jKeje3a, NMPUMEHEHHeE. buosornueckas
pouib xene3a. Okcuabl, rtuApokcuasl u conu xenesa (II) u xenesa (I11), ux cocras,
cBOMcTBa M mosyueHue. KauecTBeHHBbIE peaklMM Ha KaTUOHBI kene3za (2+) u
xenes3a (3+). UyryH u ctanbs — cIuiaBbl xkene3a. [[pon3BoicTBO UyryHa U cTajiu.
DKOJIOru4ecKkue mpoosIeMbl, CBsI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

IKcnepumenmanvbHoe u3yueHue 8euiecme U s61eHULL:



[ O3HAKOMJIEHHE C 00pa3liaMu METAJJIOB U CIJIaBOB, UX (U3HUUYECKUMU
CBOMCTBaAMU;

[ MOJEIUPOBAHNE METALINYECKON KPUCTATUIMYECKON PEIIETKY;

[ W3YUYEHHE B3aNUMOJICVCTBUS METAJUIOB C BOJOM, C paCTBOPAMH COJIEH
U KHUCIIOT, UCCIIEIOBAaHUE MPOIIECCOB AIEKTPOIN3a pacTBOpoB xuopuaa meau (11)
Y MoAuza Kalvs, KOppO3UH METAIIIOB;

[] MU3y4YE€HHE OCOOCHHOCTEM B3aUMOJIECHCTBHUS OKCHIOB KaJbLUS U
HaTpus C BOJOM, UX TUAPOKCUIOB — ¢ okcujaoM yriepoaa (IV) u kucinoramu;
CBOMCTB KapOOHATOB M THAPOKAPOOHATOB KaJIbIIHs, )KECTKON BOJIBL;

[] M3y4YECHUE TMPOLECCOB TMOJYYECHHUS THUIPOKCUAOB Kele3a, UX
XUMHYECKUX CBOMCTB;

[] M3y4YE€HUE MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIMI HA MOHBI
(MarHusi, KanbIus, AIFOMUHUS, [IMHKA, Kenesa (2+) u xkenesa (3+), meau (2+));

[] HaOJII0JICHUE W OMKMCAaHUE OKpaIllMBaHUsS IJAMEHU MOHAMU HATpus,
KaJus U KaJbIIus;

[] uccienoBanue aM(pOTEPHBIX CBOMCTB THAPOKCHIA aJIFOMUHHUS,
ruapokcuaa xpoma (III) u ruapoxcuaa UHKA;

[] pelliecHuEe HJKCIEPUMEHTAJIbHBIX 3ajad 1o Teme «Baxkueiume

METaJUIbl U UX COCAUHEHUS.
XHUMHUA M OKpPY:KaoUias cpeaa

BemecTBa 1 Marepuaisl B IOBCETHEBHOM KU3HH YEJIOBEKA.

Baxneiiive BemecTBa U Matepuaibl, 00JIacTH UX NMpUMEHeHus. be3omacHoe
MCITIOJIb30BAHUE BEILIECTB U XMMHUYECKHX peakuuil B ObiTy. IlepBas momoiub npu
XUMUYECKUX OXKorax M oTpaBieHusix. HoBble Marepuanbl U TEXHOJIOTHH.
[IprHIMNBI «3EIEHOU XUMUM).

OcHo8bl 9K0102UHeCKOUt PAMOMHOCTIU.

XVAMHSI U 310pPOBbE. 3HAYEHUE HM3YYAEMbIX XHMHUYECKHX JJIEMEHTOB M HUX
COeMUHEHUH g (QYHKIUOHHUPOBAHMS oOpraHusma uyenoBeka. llonatue o
3I0POBOM 00pase KU3HH.

XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH cpelibl. DKOJOTUYECKHE MPOOIIEMBbl,
CBA3aHHBICE C COEAMHEHUSAMM YIJIEPOJA, a30Ta, CEpbl, THKEIBIX METAJUIOB.
[Tonsartue o npenenbHo gonyctumoit koHueHTpauuu Bemects (I1IJIK). Pors xumun
B PEIICHUH SKOJOTUYECKHUX MPOOIIEM.

OKCHNEPUMEHTAIBHOE HM3YYEHHE BEIIECTB W SBJICHUN: O3HAKOMIIEHUE C
oOpa3uamMu MatepuaynoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEpPHbIE MaTepUalbl);
ONpENENICHNE KHUCIOTHOCTH TMPUPOAHBIX BOJ; MOJCIMPOBAHUE IMpOIECCa
00pa30BaHUs KUCIOTHOTO AOXs, U3yUYeHHE €r0 BO3ACHCTBUS HA MaTEpUAIIbI.
IloBTOpeHne u 00001IeHNHe 3HAHUI OCHOBHBIX pa3aeoB KypcoB 8—9
KJIACCOB

ITepuonnueckuyt 3akoH u Ilepuoguueckas cucreMa XUMHUYECKUX JIEMEHTOB
B CBETE INPEACTABICHUM O CTPOEHUS aTOMa. 3aKOHOMEPHOCTH B HW3MEHEHUU
CBOMCTB XMMUYECKHUX 3JIEMEHTOB U UX COCAMHEHUI B IEPHOJAX U IPYIIAX.

CrpoeHue BelecTBa B TBEPAOM, KUAKOM U Ta3000pa3HOM COCTOSTHUM. Buabl
XUMHUYECKOU CBSA3U. 3aBUCUMOCTbh CBOMCTB BEIIECTBA OT THUIIA KPUCTAIIIMYECKOU



PEIIETKY U BUAa XUMHUYECKON CBS3H.

Knaccudpukanus XUMHUECKMX pEakIUil MO pa3jiHyHbIM MPU3HAKAM.
[TporHo3upoBaHre BO3MOKHOCTH TPOTEKAHHUSI XUMHUYECKUX MPEBpAIICHUN B
pa3IMYHBIX YCJIOBUAX Ha OCHOBE MPEJCTaBICHUA XWMUYECKOM KUHETUKU H
TEPMOJUHAMHUKH.

XUMHUYECKHE PeakIuu B pacTBopax. [ maponus coneil. Peakuuu oxkuciaeHusi-
BOCCTaHOBJICHUS. DIEKTPOIIHU3.

CBoiicTBa KHCJIOT, OCHOBAaHMN M COJIEM B CBET€ NPEACTaBICHUU 00
AIIEKTPOJIUTUYECKON  JIUCCOIMALIMA M OKHUCIHUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKiusix.

Me:knpeameTHble CBSI3U

Peanuzanus MeXIpeAMETHBIX CBSI3€M MpU HM3yYyeHUHM XUMHM B 9 Kiacce
OCYILIECTBIISIETCSl 4Y€pe3 HCIOJIb30BAHHE KaK OOLIMX €CTECTBEHHO-HAYYHbIX
MOHSATHUH, TaK ¥ TIOHSATHUM, IPUHATHIX B OT/ACIBHBIX €CTECTBEHHBIX HayKaX.

OO01re ecTeCTBEHHO-HAYYHbIE MOHATHS: sIBJIEHUE (ITPOLIECC), HAYUHBIA (akKT,
TUMOTEe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiIaccu(ukaius, MepuoIUuIHOCTD,
HaOII0/IeHNE, PKCIIEPUMEHT, MOJCIMPOBAHNEe, U3MEPEHUE, MO/IENh, TEXHOIOTHS,
MaTepHabl.

®dwus3uka: BEMIECTBO, TENO, (PU3MUECKHE BEIMYWHBI, €IUHUIBI HN3MEPECHHS,
Macca, 00bEM, KOJMUECTBO TETUIOTHI, aTOMBI U MOJIEKYJIbI, arPEeraTHBIE COCTOSTHHUE
BEIIECTBA, CTPOCHUE Ta30B, KUIKOCTEH M TBEPABIX (KPUCTAIIMUECKHX) TET,
KpUCTAJUIMYECKast peméTka, JJEeKTPOH, AApO aToma, MPOTOH, HEUTPOH, HOH,
HYKJIUJ, ©30TOTIBI, KBAHTHI, PaJIMOAKTUBHOCTD, alb(a-, 0eTa- 1 TaMMa-u3IydeHue,
DNIEKTPUYECKUI  3apsii, TPOBOJHUKH, TIOMy- TMPOBOJHUKH, JAHIICKTPHKH,
COJIHEUHBIH CIIEKTp, pa3iiokeHue O0eoro cBeTa B CIEKTP.

buonorusa: skocucrema, 6uocdepa, hoTocuHTE3, MpOIECCHl 0OMEHa
BEILIECTB, MUHEPAIbHbBIE YJIOOPEHUS, MUKPO3JIEMEHThI, MAaKpPO3JIEMEHTHI,
MUTATEJIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, runpocdepa, MUHEpPaIbl, TOPHBIE MOPOIHI,
10JIE3HbIE UCKOIMAeMblI€, TOIJINBO, BOAHBIE PECYPCHI, IJIaHeTa 3eMJIsl.

TexHonorusi:  CTPOUTENbHBIE TEXHOJIOTHH, CEIbCKOXO03SIICTBEHHbIC
TEXHOJIOTUH, TEXHOJIOTUH JIEKTPOHHON MPOMBIIIJIEHHOCTH, HAHOTEXHOJIOTUH.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YUEBHOI'OIIPEIMETA
«XUMHSA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

HN3ydyeHne XUMUHU B OCHOBHOW IIIKOJIE HAIpPABJIEHO HA JOCTUXKEHHE
OOydJaroNmMMHUCS ~ JUYHOCTHBIX,  METalmpeIMETHBIX W  MPEAMETHBIX
pe3yIbTaTOB OCBOCHUSI COJIEPKaHUS YUeOHOTO MpeaMeTa.

JUYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHUS NPOrPaMMbl OCHOBHOI'O OOIIETo
00pa30BaHuUs TOCTUTAKOTCS B XOJ€ 0O0yUYEeHUs XUMUU B €IMHCTBE Y4eOHOU U
BOCIIMTATEIbHOU AEATEIIBHOCTH IIKOJIBI B COOTBETCTBUU C TPaJIULIMOHHBIMU



POCCUICKUMU COLIMOKYJIbTYPHBIMH " JTyXOBHO-HPABCTBEHHBIMHA
IIEHHOCTSIMH, TPUHSATHIMHU B OOIIIECTBE MpaBUJIAMH U HOpMaMUu MOBEIACHUS U
CITOCOOCTBYIOT IIpOIlecCaM CaMOITO3HAHMsS, CAMOPA3BUTHS M COIMATU3AIIUU
00yJaroIMuXCs.

JIudHOCTHBIE pe3yJbTaThl OTPaXXAalOT TOTOBHOCTh OOYYaIOIIUXCS
PYKOBOJICTBOBAThCSI CHCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OpHEHTAlluh U
pacIIupeHue OIbITa JICATEILHOCTH Ha €€ OCHOBE, BTOM YHCJIC B YaCTH:
ITaTproTHYecKoro BOCIIUTAHMS:

MPOSIBJICHUE  IIEHHOCTHOTO  OTHOWICHHWS K  OTEYECTBEHHOMY
KyJIbTYPHOMY, HAay4YHOMY ¥ HCTOPUYECKOMY HACJICANIO; TTOHUMAaHUE
3HAQUCHHUS XUMHUYECKOW HAYKM W TEXHOJOTHU B JXU3HU COBPEMEHHOTO
00IIecTBa, B pa3BUTHN YKOHOMUKHU Poccuu 1 cBoero pernoHa;
I'paxaanckoro BOCHHTAHHUS:

MPECTABICHUE O COLMAJIBHBIX HOpPMaxX W IpaBUIaX MEXKIUNYHOCTHBIX
OTHOIIICHUN B KOJIJICKTHUBE, IPOSBJICHHEC KOMMYHUKATHBHOW KYyJIbTYphl B
pa3zHooOpa3Hoit COBMECTHOM JEeSITEIILHOCTH; CTpEMJICHHE K
B3aMMOIIOHMMAaHHUIO M B3aMMOIIOMOIIM B MpoIlecce Y4eOHOH M BHEYUEOHOM
JIeSITEILHOCTH; TOTOBHOCTh OIICHMBATHh CBOE ITOBEJICHUE U IOCTYIIKH CBOUX
TOBApHINEH ¢ TIO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM
OCO3HAHUS MOCJIE/ICTBUN MOCTYIIKOB;

@opMupoBaHHS IIEHHOCTH HAYYHOTO TMO3HAHMS:

MHPOBO33PEHUYCCKHUE TIPEACTABJICHUS O BEIIECTBE W XHUMHYECKOM
pPEaKINH, COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
HEOOXOMMMBIC JUIi TIOHMMAaHWS CYIIHOCTH HAy4YHOW KapTUHBI MHPa;
OCO3HAHHE IIEHHOCTH HAYYHOTO MO3HAHUS JJIs Pa3BUTHS KaXKIOr0 YeI0BEKa
M TPOU3BOJIMWTEIBHBIX CHJI OOIECTBA B IIEJIOM, POJIM W MecTa HayKH
«XUMHS» B CHCTEME HAyYHBIX MPEJACTAaBICHUM O 3aKOHOMEPHOCTSIX
pPa3BUTHSA  TIPUPOIbLI, B3aMMOCBSI3SAX  UYCIOBEKAa C  MPUPOJHOH |
TEXHOJIOTUYECKOU CPEJION;

IMO3HaBaTeJIbHAs MOTHUBAIUS U MHTEpeC K O0yUYEHHIO, TOTOBHOCTh M
CIIOCOOHOCTH K CaMOPa3BUTHIO u camMo00pa30BaHUIO, K
HCCIEeA0BATCILCKON  JICSITSIILHOCTH, K  OCO3HAaHHOMY  BBIOOPY
HAIPaBJICHUS W YPOBHS JaJbHEHIIIETO OOYYCHUS;

Bocnutanusi KyJbTypbl 310POBbSI:

OCO3HAaHHWE IICHHOCTH J>XM3HHW, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO, YCTaHOBKA Ha 3JI0POBBIM 00pa3 »KW3HH; OCO3HAHUE MOCIISICTBHI
M HEIPUATHE BPEIHBIX IMPUBBIYCK (YyHMOTPEOJICHUS aJIKOTOJsI, HapPKOTHKOB,
KypeHusi), HEOOXOJAUMOCTH COOJIFOJICHUSI TMpaBUJl O0€30MacCHOCTU MPHU
oOpaleHu ¢ XUMHYECKHMMH BEIIECTBAMH B YYCOHBIX W JKHU3HCHHBIX
CUTYaITUSIX;

Tpynosoro Bocnuranus:

dbopMHUpOBaHNE IIEHHOCTHOTO OTHOIICHUS K TPYJAOBOM NESATEIHHOCTHU
KaK €CTECTBEHHOM IOTPEOHOCTH dYeloBeKa M K HMCCICA0BATEIbCKOM
JEeSITSTbHOCTA KaK BBICOKO BOCTPEOOBAaHHOW B COBPEMEHHOM OOIIECTBE;
pa3BUTHE WHTEpeca K mpodecChusiM, CBA3aHHBIM C XUMHEH, B TOM YHCIE K



npodeccusiMm HaydHOU cepbl, OCO3HAHHE BO3MOKHOCTH CaMOpeau3aliu B
aToM cdepe;
JKOJIOTHYECKOr0 BOCIUTAHHS:

OCO3HAHME HEOOXOJUMOCTH OTHOUIEHHUS K IMPUPOAE KaK UCTOUYHUKY
)KM3HU Ha 3€eMJIE, OCHOBE €€ CYLIECTBOBAHMS; IIOBBILICHUE YPOBHS
DKOJIOTUYECKOW  KYyJIbTYphl: MOPUOOpETEHHE OMNbiTa IUIaHUPOBAHUS
MMOCTYNKOB M OIIEHKM HMX BO3MOHBIX IIOCJIEJICTBUM I OKpPY Karolleu
Cpelibl; OCO3HAHUE TJI00ATBHOTO XapakTepa AKOJOTMUYECKHUX MpoOJIeM U
MyTeH WX PEIICHHs; CIIOCOOHOCTh TIPUMEHSTh 3HAHUS, TTOJTydaeMble MPHU
W3yYEHUW XUMWUU, JJII PEIICHUs 3aJad, CBSI3aHHBIX C OKpY’Karolieu
cpenoi;

AKTUBHOE HEIPUATHE JE€UCTBUM, IPUHOCAIIUX BpPEH OKPYKAKOLIEH
cpelie; OCO3HAHUE CBOEH POJIM KaK I'pakJIaHWHA U TOTPEOUTENS B YCIOBUAX
B3aMMOCBSI3U  INPUPOJHOM, TEXHOJOTHMYECKOW W COUMAJIbHOW Cpen;
FOTOBHOCTh K YYacTHUIO B MPAKTHUYECKOW AEATEIBHOCTU 3KOJIOTHYECKOM
HAIPaBJICHHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDI

MertanpeaMeTHble pe3yiabTaThl O0YyYarOIIUXCS, OCBOMBIINX OCHOBHYIO
00pa3oBaTeNbHYI0 MPOrpaMMy Yy4eOHOro Tmpeamera «XUMUs» OCHOBHOTO
o611ero o6pa3oBaHus, BKIIOYAIOT:

— YCBO€HHE MEXKTUCIUTIIIMHAPHBIX (mearcnpeomemmwix)
MOHSATUHN, OTpaXAIOUUX MaTepualbHOE E€AUHCTBO MHUpAa U MPOIECC
MO3HaHUs (BEIIECTBO, CBOMCTBO, PHEPrusi, sIBJICHHWE, HAy4YHbIN (axT,
3aKOHOMEPHOCTbh, TMNOTE3a, 3aKOH, TEOpHUs, HAOJI0JIEHHuEe, U3MEpPEHUE,
HCCIEI0BAaHUE, IKCIIEPUMEHT);

— OBJIQJICHUE VHUBEPCAIbHLIMU YuebHbIMU oeticmeusamu
(nosnasamenvhbviMu, KOMMYHUKAMUBHBIMU, PeSYTISIMUSHbIMUL), BaXHBIMU
JJIs. TIOBBIINICHUSI A(P(PEKTUBHOCTH OCBOCHHUS COJAEP- JKaHHUS y4EOHOTrO
npeamera, (QOpPMUpPOBAHHUS  KOMIIETEHIIMH, a TakKe IPOEKTHO-
MCCJIE/IOBATEIbCKOM JIESTEIbHOCTH YUAIIIUXCS B KYpCEe XUMUM;

— CIIOCOOHOCTh WX HCHOJB30BaTh B y4€OHOM, IMO3HABATEILHOU U
COLIMATIbHOU MPAKTHUKE.

OBnanenue VHUBEPCANTbHbIMU NO3HA8AMENbHBIMU yuebHbIMU
OeticmeusamMy BKIIOYAET:
ba3zoBbie Joruyeckue aeicTBU:

YMEHHUSI UCIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIIIJICHUS] TPU OCBOCHUU
3HAHWUM: PacCKpbIBaTh CMBICT XHMHUUYECKHUX TMOHATUU (BBIACIATH UX
CYIIIECTBEHHbIC TIPU3HAKH, YCTAaHABJIMBATh B3aW- MOCBSI3b C JIpPYTrUMU
MOHSTUSIMH); aHAJIM3UPOBATH, CPABHUBATH, 000011aTh, BLIOMPATh OCHOBAHUS
Ui KJacCU(PUKAMM U CUCTEMAaTH3allMM XUMHUYECKHX BEIIECTB U
XAMHUYECKUX PEAKIMM; YCTAaHABJIMBATh MPUUYUHHO-CJIEIICTBEHHBIE CBSI3U
MEXIy OOBEKTaMU HM3YYEHHUs; CTPOUTh JIOTUYECKHE  PaCCYKICHUS
(MHAYKTUBHBIE, NEAYKTHUBHBIC, [0 aHAJOrWM); MpejiaraTb KPUTEPUH U
BBISIBIISITh  OOIIME 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B  HU3YyYaAeMBIX



MpOLIECCaX U SIBJICHUSX; JI€JIaTh BBIBOABI U 3aKJIFOUYCHUS;
YMEHHUSI NPUMEHSATH B MPOLIECCE IO3HAHUS TMOHATUS (IIPEIMETHBIE U
MEeTanpeaMETHBIE), CUMBOJINYECKUE (3HAKOBBIE) MOJENIM, HUCIIOIb3yEMBIE B
XUMHH, IPE0OPA30BBIBATh MOJIENIbHBIE IPEICTABICHUS — XUMUYECKUM 3HAK
(cuMBOJI 3J€MEHTa), XUMHUUecKass ¢opMmyla U YypaBHEHHE XHUMHUYECKOUN
peakuuu — MpU PEHICHUM YYEOHBIX 3a7ad; ¢ y4ETOM 3THUX MOJEIbHBIX
MIPEJCTABICHUM XapaKTEepU30BaTh H3ydaeMble XUMHYECKHE BEILIECTBA U
XMMUYECKHUE PEAKIIUY;
ba3zoBble wucciaenoBareJbcKHe IeCTBUA (MeTOAbI HAYYHOI0 MO3HAHUSA
BeILECTB M SIBJICHUII):

YMEHUS NMPUMEHATh METOJbl HAYYHOT'O IMO3HAHHS BEIIECTB W SIBJICHUW Ha
SMIUPUYECKOM U TEOPETHUYECKOM YPOBHSIX B Y4YEOHON IMO3HABATENbHOU U
IIPOEKTHO-UCCIEA0BATEIbCKON IEATETbHOCTH;

YMEHHUS HCIOJIb30BATh IIOCTABJIICHHBIE BOIPOCHI B Ka4e€CTBE MHCTPYMEHTA
NO3HAaHUSI U CAMOCTOSITEIbHO CTaBUTh BOIPOCHI; aHAJIU3UPOBATh (PaKTHI,
BBIBJIATH U (HOpMynIHpoBaTh MpoOJeMy, OINpeAeNsaTh 1elib U 3ajau,
COOTBETCTBYIOLLIME PEIICHUI0 MpOOJEeMbl; Mpeasararb OMNUCATEIbHYIO WM
OOBSICHUTENbHYIO TUIIOTE3Y U OCYIIECTBIATh €€ MPOBEPKY;

YMEHHSI IPOBOAUTH M3MEPEHUS HEOOXOAMMBIX MapaMeTpOB, BBIYMCIICHHUS,
MOJIEJIMPOBAaHUE, HAOJIIOEHUS M OSKCIEPUMEHTHI (pealbHbIE U MBICICHHBIE),
CaMOCTOATENIbHO MPOrHO3UPOBATh PE3YyJIbTaThl, POPMYIUPOBATH 0OOOIIECHHS U
BBIBOJIbI IO pe3yJibTaTaM MPOBEAEHHOTO OIbITa, HCCIEJOBAaHUS, COCTABIIATH
OTYET O MPOJIeNIaHHOM paboTe;

IIpuémbl padoThl ¢ HHpOPMaLIHEN:

YMEHUSI OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HHPOpMaLUU
(HayyHO-TIONYJIIpHAs JIMTEpaTypa XHMHUYECKOTO COACpPKaHUSA, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa); aHaIM3UpOBaTh MH(OPMALIMIO U KPUTUYECKU
OLICHMBaTh €€ JOCTOBEPHOCTb U  HENPOTUBOPEUMBOCTb, OTOUpPATH WU
UHTEPIPETUPOBATh HH()OPMALINIO, 3HAYUMYIO JUIS peleHus yueOHoM 3a1auu;

YMEHHUSI MPUMEHSATh Pa3IMyHble METOAbI U (OPMYJIMPOBATH 3alpOChl MPU
nmoucke u otbope uHPOPMAIMU, HECOOXOAUMOMN I BBINOJHEHHUS YYeOHBIX
3a]a4; HUCIOJb30BaTh HH(OPMALIMOHHO- KOMMYHUKATHBHBIE TEXHOJOTHH U
pa3inyHbIe MONCKOBBIE CHUCTEMBI; CAMOCTOSITEIBHO BBIOMpATh ONTUMAIbHYIO
dbopmy nipeacTaBieHuss HHGopMalKu (cXeMbl, Tpaduku, AuarpaMMsbl, TaOIUIbI,
PUCYHKU U T . 11 .);

YMEHHUSl HUCIIOJIb30BaTh HAYYHbIA $I3bIK B KauecTBE CpeACTBa pPabOThI ¢
XUMUYECKON uH(MOpManuen; MNPUMEHATh MEXINpeaMeTHole (du3nueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, aOOpeBUATypbl, HOMEHKIIATYPY,
UCIIOJIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHUE  CPEACTBA
HaIJISTHOCTH.

OBnazeHue CHCTEMOHN  YHUBEPCANbHBIX — YUEOHBIX — KOMMYHUKAMUBHBIX
Oeticmsuti 00eCrieYuBaeT C(POPMHUPOBAHHOCTH COITMATILHBIX HABBIKOB OOIICHHS,
COBMECTHOM JI€ATEILHOCTH, B TOM YHUCIIE:

YmeHnust o0uieHusi (MMCbMEHHON U YCTHOM KOMMYHUKAIVN):
MIPEACTABIISATh MOJYYEHHBIE PE3YJbTaThl IMO3HABATEIBHOW NEATEIBHOCTH B



YCTHBIX M MHUCBMEHHBIX TEKCTax; MYyOJMYHO BBICTYNAaTh C MpPE3EHTALNEH
pe3yibTaTOB BBIMIOJHEHUS XUMHUYECKOTO HJKCIEepUMEHTa (MCCleI0BaTeIbCKON
7a00paTOPHON WIIM PAKTUUECKOM pabOThI, y4eOHOTO MPOEKTA);

B XO/JI¢ JUayiora W/Win JUCKYCCUU 3a/1aBaTh BOIPOCHI [0 00CYXK/1aeMON TeMe

U BbICKa3bIBaTh HUJEH, (HOPMYIUPOBATH CBOM MPEMJIOKEHHUS OTHOCHUTEIHHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4K;
YMmenuss y4yeOHOro coTrpyAHu4yecTBa (rpynmoBasi KOMMYHHUKALWS):
y4acTBOBaTh B TPYNNOBBIX ¢opMax pabOThL: IUIAHUPOBATH OPTAHHU3AIUIO
COBMECTHOUM pPalOThI, ONPEACNIATh CBOIO POJib, PACIPEACIATh 33a4d MEXKIY
YIEHAMU TPYMIbl; BBIIOIHATH CBOIO 4YacTh pabOThl, KOOPAMHHPOBATH CBOU
JEUCTBUSL C NEUCTBUAMHU JPYTUX YICHOB KOMAaHIbI, ONPEACIATh KPUTEPUHU IO
OLICHKE KayeCTBA BBIITOJIHEHHOW PabOTHI;

pemaTh BO3HHUKAIOLIME MPOOJEMbl Ha OCHOBE yd€Ta OOIIMX HHTEPECOB U
COTJIaCOBaHMS TMO3MIIMM, Y4YacTBOBAaTb B OOCYXKJIEHUH, OOMEHE MHEHUSIMH,
«MO3TOBOM HITYpME» U IPYTuX (opMax B3arMOJICHCTBUS;

OBnaZicHUE YHUBEPCALHLIMU YUEOHLIMU PeYNIAMUBHBIMU  OeUCTNEUIMU
BKJIIOYAET Pa3BUTHE CAMOOPraHU3alMU, CAMOKOHTPOJIS, CAMOKOPPEKIUHU, B TOM
qucie:

YMeHusi pemiaTh y4eOHbIE U HCCJIEI0BATEIbCKHE 321a49H:

CaMOCTOSTENIbHO BBIOUpATh CIIOCO0 pelieHust yueOHoM 3a1aun (CpaBHUBATh
HECKOJIbKO BAapUaHTOB pELIEHMs, BbIOMpaTh HanbOosee MOAXOIAIMNA C YYETOM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPUEB), IUIAHUPOBATH CBOIO padoOTy MpH
pelieHrny y4eOHOM WK UCCIIeI0BATEIbCKOM 3a/1a4H;

Ha OCHOBE IMOJYYEHHBIX PE3yJlbTaToB (QopMynnpoBaTh OOOOIIEHUS U
BBIBOJIbI, IIPOTHO3UPOBATH BO3MOXXKHOE Pa3BUTHE MPOIECCOB; aHAIM3UPOBATH
pe3yNbTaThl: COOTHOCUTh CBOM JEHUCTBHUS C IUIAHUPYEMBIMHU pe3yjbTaTaMu,
OCYLIECTBJISATh  CAaMOKOHTPOJb  JI€ATEIBHOCTH;  KOPPEKTHUPOBATH  CBOXO
NEeATEIbHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATBI

ITo 3aBepiieHNH peanu3aluy MporpaMMbl YrayOoJIEHHOTO YPOBHS yJaluecs
CMOTYT J€TAJIbHEE OCBOUTHh MAaTepuaj, OBJAJCTh PACIIMPEHHBIM KPyroM
MOHSATUHN ¥ METOJIOB, PEIIaTh 33/1a4l 00JIee BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpenMeTHbIe pe3ysbTaThl BKIIOYAIOT: OCBOCHHE OOYYAIOIIMMUCA HAyUYHBIX
3HaHUW, YMEHHMH W CHOCO0OB NEUCTBUN, CHEIUDPUUECKUX [JIs1 MPEIMETHOU
obsactTu «XHWMHUS»; OCHOBBI HAay4HOTO MBIIUICHUS;, BUIBI JESITEIHBHOCTH TIO
MOJYYEHUI0 HOBOTO 3HAaHWS, €ro UWHTepHpeTaluu, TpeoOpa3oBaHUI0 U
MPUMEHECHUIO B PAa3JIMYHBIX YYEOHBIX W pEaTbHBIX >KU3HECHHBIX YCIIOBHSIX;
00ecreurBalOT BO3MOXHOCTh YCHEITHOTO OOy4YEHHUs Ha CIEAYIOIIEM YpPOBHE
oOpa3oBaHUs.

[IpeameTHBIC pe3ynbTaThl MPEACTABICHBI MO TOAaM OOYYEHHS M OTPAkKAIOT
c(OPMUPOBAHHOCTH Y O0yUAIOUIUXCA CAETYIOMINX YMEHUM:

8 KUIACC



1) pAcKkpvieamsb CMBICI OCHOBHBIX XWUMUYECKHX TOHATHI: aroM,
MOJIEKYJIa, XUMHUYECKUH DJIEMEHT, METalll, HEMEeTall, aJUIOTPOIUs, MPOCTOE
BEIIIECTBO, CJIO)KHOE BEIIECTBO, CMeCh (OJAHOPOJHAas U HEOJHOPOJHAs),
BaJICHTHOCTh, OTHOCUTENIbHAs aTOMHAash U MOJICKYJISIpHAs Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJISIpHAsE Macca, MaccoBasl JOJs XMMUYECKOrO 3JIEMEHTa B
COCIMHEHUM, MOJISIPHBIM OOBEM, OTHOCHUTENbHAs IUIOTHOCTh Ta30B, OKCH],
KHUCIIOTa, OCHOBAHUE, COJb, aM(pOTEpHBIA OKCHA, aM(POTEpPHBIM THUAPOKCHU]I,
XUMHYECKas peaKius, KiacCu(PUKaIUsI peakifii: peaklluu COCTUHEHUS, peaKLuu
Pa3IOKEHHMSI, PEaKUU 3aMELLEHUs, pEaKIIMK 00OMEHa, IK30- U SHAOTEPMUYECKUE
peaknuu; TerIoBoi 3GHEKT peakiuu; Sapo aToMa, dJICKTPOHHBIA CIOW aToMa,
aTOMHasi OpOUTAIb, paIuyC aTOMa, XUMUYECKasl CBSI3b, MOJISIPHAS U HEMOJISIPHAS
KOBAQJICHTHAsA CBSI3b, MOHHAs CBSI3b, MOH, KaTHUOH, aHWOH, PAacTBOp, MaccoBas
70Ji1  BewecTBa (MpPOLEHTHAs KOHIEHTpalMs) B  pacTBOpe, MOJspHas
KOHLIEHTpAIMsl BEIIeCTBA B PAacTBOPE; AJIEKTPOOTPHULATEIIBHOCTh, CTEIICHb
OKHUCJICHUS, OKUCIIMTEIN W BOCCTAHOBUTENIH, OKHCJICHHUE M BOCCTAHOBIICHUE,
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLIUU, METO/] 3JIEKTPOHHO- I'0 OaJlaHca;

2) UWIIIOCMPUPOBAmMsb B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX IIOHATUN
(em. m. 1) W OpUMEHSATh JTH TOHATUS TPU ONMUCAHUU BEHIECTB U UX
IIPEBPAILCHUN;

3) UCNONIb308aMb XUMHUUECKYI0 CUMBOJIMKY JJII COCTaBlieHUs (Gopmyl
BEIIECTB U YPABHEHUN XHUMUYECKUX PEAKIIUA;

4) onpedensimb  BAaJEHTHOCTh AaTOMOB 3JIEMEHTOB B  OHMHApHBIX

COCIMHEHUSX;, CTEMEHb OKHCICHUSI DJIEMEHTOB B OWHAPHBIX COEIUHEHUSIX;
MPUHAJIEKHOCTh BEHIECTB K  ONPEACIEHHOMY KJIAcCy COEAWHEHUW IO
dbopmynaMm; BHUABI XUMHUYECKOW CBS3M (KOBAJGHTHOM M  HOHHOM) B
HEOPraHMYECKUX COCTUHCHUSX;

5) packpvieams  CMbIC 3aAKOHOB COXPAaHEHUsT MacChbl BEILECTB,
MOCTOSTHCTBA cocTtama, Ilepmomnueckoro 3akona JI. M. MenaeneeBa, aToMHO-
MOJIEKYJISIPHOM TE€OpHUH, 3aKOHA ABOTraJpo U €ro CIEACTBUI; MPEACTABICHUN O
Hay4yHbIX METOJaxX I[IO3HAaHWS, B TOM UHCIE DJKCHEPUMEHTAIbHBIX U
TEOPETHUUYECKUX METOJAX MCCIEI0BaHUs BELIECTB M H3YUYECHUsS] XUMUYECKUX
pEeaKLHnii;

6) deMOHCcmpuposams ~ TIOHUMAHHE TEPUOJUYECKOW  3aBUCHUMOCTH
CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT UX MOJoXkeHUs B [lepnoanyeckoit cucreme:
onucwvleams U xapakmepuzoeams Tadnuunyo Gopmy Ileproanyueckoil CUCTEMbI
XUMUYECKHUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJaBHas nmoAarpymnmna (A-rpymma)y»
u «mnobounas mnoarpymnmna (b-rpynma)», «Maible TEpUOAB» U «OOJbIIHE
NEePUOABD»Y; COOmMHOCUMb O003HAUCHMs, KOTOphIE MMEITCS B  TaOIMIE
«Ilepnognueckas cucrema xumuueckux sneMeHToB [[. M. MenneneeBay, ¢
YUCJIOBBIMU XAPAKTEPUCTUKAMH CTPOCHHUSI aTOMOB XWUMHYECKUX DJIEMEHTOB
(coctaB m 3apsia siapa, OOIee YUCIO DJIEKTPOHOB U PACTPECIICHHE WX TI0
ANIEKTPOHHBIM  CJIOSIM);  OOBACHAMb  CBSI3b  TOJIOKEHUS  DJIEMEHTa B
[Tepuoanyeckoil cucreme € pacupeieaeHUEM 3JIEKTPOHOB IO 3HEPreTUYECKUM
YPOBHSIM, TIOJyPOBHSM U OpOUTAJISIM aTOMOB TEPBBIX YETHIPEX TIEPHOIOB,;

7) Kiaccuuyuposams ~ XUMUYECKHE DJIEMEHTBI, HEOPTaHWYECKUE



BEIIIECTBA; XUMHUUYECKHE PEAKITNH (TI0 YUCTY U COCTABY YYAaCTBYIOIINX B PEAKITUU
BEILIECTB, 0 TETIOBOMY A (PeKTy);

8) xapakmepuzoéams  (OMUCHIBATb) (PU3MYECKHUE U  XHMHUYECKHE
CBOMCTBA MPOCTHIX U CIOXKHBIX BEHIECTB: KUCJIOPOJa, BOJIOPOJA, BOIbI, OOIIHE
XUMHUYECKUE CBOMCTBA OKCUIOB, KHCIIOT, OCHOBaHUI W COJ€i, TeHETHUYECKYIO
CBSA3b MEXKJAY HUMH, MOJTBEpXkAas MNpPUMEpPaMU MOJICKYJSIPHBIX ypaBHEHUUN
COOTBETCTBYIOIINX XUMUYECKUX PEaAKIUH;

9) onucvléamy POJb KHUCIOPOAa, BOAOPOAAa M BOABI B MPHUPOIHBIX
MpoIrieccax, B KUBBIX OpPraHW3Max, WX MPUMEHEHHE B PAa3IUYHBIX OTPACIIIX
MIPOMBITIUICHHOCTH, BO3MOKHOE UCIIOIh30BAHUE B COBPEMEHHBIX TEXHOJOTHSIX;

10)  0OBACHAMb U NPOSHO3UPOBAMb CBONCTBA BEIIECTB B 3aBUCUMOCTH OT
WX COCTaBa W CTPOCHMSI; BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpAICHUI
B Pa3IUYHBIX YCIOBUSX;

11)  6blYUCAAMb OTHOCUTEIBHYIO MOJICKYJSIPHYI0O M MOJISIPHYIO MacChl
BEIIECTB, MOJIIPHYIO MAacCy CMECH, MOJIbHYIO JIOJIF0 XMMHUYECKOTO 3JIeMEHTa B
COCIMHEHUM; MAacCOBYIO JOJK XHMHUYECKOrOo OJJIEeMEHTa 1o (opmye
COCIMHEHHUSI; HAXoO0ums TPOCTEUIyI0 (OopMyIly BelIecTBa MO MAacCOBBIM WITU
MOJIBHBIM JIOJISIM 3JIEMEHTOB; MAacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MOJIIPHYIO
KOHIIEHTPAIMIO BEIIECTBA B PACTBOPE; MPOBOAUTH PacCUEThl MO YpPaBHEHUSIM
XUMUYECKOHN peaKIuu;

12)  npumeHsmb OCHOBHBIE Onepayuu MblCIUMeNbHOU 0eamerbHOCmu —
aHajiu3 U CUHTE3, CpaBHEHHE, 0000IIEeHNEe, CUCTEMAaTU3alllI0, KIacCu(UKaAIIUIO,
BBISIBJICHUE TIPUYMHHO-CIICICTBCHHBIX CBS3CH — I W3YYCHHUS CBOMCTB
BELIECTB U XMMUYECKUX PEAKLIUI; ecmecmeeHHO-HaAYYHble MemoObl NOZHAHUS —
HaONIIO/IeHUEe, W3MEpeHHe, MOJACIMPOBAaHNEe, OJKCIEPUMEHT (pEabHbIi U
MBICJIEHHBIN) — JJIs1 OCBOEHUSI yUeOHOTO COJIep KaHus;

13)  packpwiéams CYITHOCTb MPOILIECCOB OKUCICHMSI M BOCCTAHOBJICHMS,
COCTaBJISITh YPaBHEHUSI MPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
(METOIOM 2JIEKTPOHHOTO OaiaHca);

14)  ycmauaeéiueamsv  CBSI3U  MEXIy  peallbHO  HaOJI0JaeMbIMU
XUMUYECKUMU SIBJICHUSIMHU U TIPOILIECCAMH, TPOUCXOISAIIMMU B MaKpo- U
MUKPOMHUpPE, OOBSCHATh NPUYMHBI MHOTO0Opa3usi BEIIECTB, COOTHOCHUTHh
XUMUYECKUE 3HAHKS CO 3HAHUSIMU JAPYTUX YUSOHBIX MTPEIMETOB;

15)  cnedosamv npaeunam 0Oe30mMacHOM pabOThl B JlabopaToOpuu MpHU
WCIIOJIb30BAaHUU XHMHUYECKOW TOCYJbI M OOOpYyIOBaHMs, a TakKe IpaBUIaM
oOpaIreHuss ¢ BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIIUSAMHU BBITTOJTHCHHS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAa0OT MO MOIYYEHUIO U COOMPAHMIO
ra3zo00pa3HbIX BEIIECTB (BOJAOPOAA U KUCIOPO/Ia), MPUTOTOBIEHUIO PaCTBOPOB C
OINPENENIEHHON MAacCOBOW  JIOJIEM  PAaCTBOPEHHOIO  BEUIECTBA, PEILICHUIO
DKCIIEPUMEHTAILHBIX 3a7ad Mo TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKHUX
COCJIMHCHUI;

16)  JIEMOHCTPHPOBATH BIIAJICHUE OCHOBAMH XMUMHYECKOW TPaMOTHOCTH,
BKJIIOYAIOIIEH  yYMEHUSs 0e30macHOro oOpareHus c BEIIECTBAMH,
MCIIOJIh3yeMBbIMH B TIOBCEIHEBHOM KU3HHM, a TAK)KE 3HAHHME TIPABUIJ MTOBEJCHUS B
HEJsIX cOepeKeHUsI 310POBbS U OKPYIKAIOIIEH Cpeibl.



9 KVIACC

1) PAacKpwvléams CMBICII OCHOBHBIX XHMHYECKUX MOHSTHI: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KAaTHOH, aHWOH, J3JIEKTPOOTPHUIATEIBHOCTb,
CTEIICHb OKHUCJICHHS, XUMUYECKasl PEaKIysl, TeIJIOBOW 3(D(PEKT peakiuu, MoJb,
MOJISIPHBIN 00BEM, pacTBOP; AIEKTPOIUTHI, HEIJIEKTPOJIUTHI, JICKTPOTUTHICCKAS
JUCCONMAIINS, PEaKIM HOHHOTO OOMEHa, THAPOJIM3 COJieH, oOpaTumbie U
HEOOpaTUMBIE  pPEAKIMH,  OKHUCJIHMTEIIbHO-BOCCTAHOBUTEIBHBIC  PEAKIINH,
OKHCJIUTENIb, BOCCTAHOBHUTENIb, OKHCJICHHE W BOCCTAHOBJICHHE, OJIJICKTPOJIH3,
ajutoTponusi, amMpOTEpPHOCTh, XUMHUYECKass CBs3b (KOBaJCHTHas, WOHHAas,
MeTaJTMYecKas), MEXMOJEKYIIPHbIE B3aUMOJICUCTBUSA (BOJOPOJHAS CBS3b,
cunel  Ban-nep-Baanbca), KOMIUIEKCHBIE COEIUHEHMS, KPUCTAULINYECKUE
peméTku (MpUMHUTHUBHAS KyOuueckas, oObEMHO-IICHTPUPOBAHHAS KyOHWdYecKas,
IpaHEIEHTPUPOBAaHHAs KyOWueckas, IeKcaroHajlb- Has IUIOTHOYIIAKOBaHHas),
KOPpO3Ws METAJIOB, CIUIAaBBI; CKOPOCTh XHUMHUYECKOM peakIuu, KaTaJlus,
XUMHUYECKOE PAaBHOBECHE, DJIEMEHThl XHUMHYECKOH TEPMOIMHAMUKH KaK OJHOMN
U3 TEOPETHUYECKMX OCHOB XHMHHW; TMPEACIBHO JOMyCTUMAas KOHIICHTpAITUs
(ILAK);

2) ULTIOCMPUPOBamMs B3aUMOCBS3b OCHOBHBIX XHMUYECKHUX TTOHSTHN
(em. m. 1) U npumenams STU TIOHATUS TIPU ONKMCAHUU BEIIECTB U UX
IIPEBPAILECHNN;

3) UCNONIb308aMb XUMHUUYECKYI0 CUMBOJIMKY JJI COCTaBleHUs (popmy
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;
4) onpedenisimb BAJEHTHOCTh M CTENEHb OKHUCICHUS XHMHYECKUX

3JIEMEHTOB B COEAVMHEHUSX Pa3JIMYHOTIO COCTAaBa; MPUHAJICKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COeAUHEHUM mo (opmyiiaM; BHIIBI XUMUYECKOU CBS3U
(KOBAJICHTHOM, HMOHHOW, METAJUINYECKON) B HEOPraHMYECKUX COETUHEHHUSX;
3apsA]l MOHA 0 XUMHUYECKON (opmyJie; XapaKTep Cpeabl B BOJHBIX PacTBOpax
HEOPraHMYECKUX COCIUHEHUM, TUI KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO
BEIIIECTBA;

5) packpvieams cmuica [lepuoanyeckoro 3akona . 1. Menneneesa u
JEMOHCTPUPOBATH €r0 IMOHMUMAHHUE. ONUCLIBAMb U XAPAKMepusosamo
TabauuHyro ¢dopmy Ileprognueckoil CHUCTEMBbI XUMHUYECKUX DJIEMEHTOB:
pazinyath NOHATUS «A-Tpynna» u «b-rpymnmnay, «manbie IEpUOb» U «OOJbIINE
NEePUOBDY; 00BACHAMb CBSI3b MOJOXKEHUs deMeHTa B [lepuoanueckoil cucreme
C pacnpenesieHUEeM JJIEKTPOHOB IO 3HEPTeTUYECKUM YPOBHSIM, HOAYPOBHSAM U
OpOUTAISIM aTOMOB TIEPBIX YETHIPEX MEPUOIOB;

8bl0eamb O0IINEe 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB JIEMEHTOB M MX
COCAMHEHUN (KUCJIOTHO-OCHOBHBIX M OKHCJIUTEIbHO- BOCCTAHOBHUTEIIbHBIX
CBOWCTB OKCHJOB M THUIPOKCHUIIOB) B MpEAENiax MajblX MEPUOJOB U TIIABHBIX
MOArPYMNI C Y4ETOM CTPOCHHS UX aTOMOB;

6) Packpviéams CMbICA TEOPUM  BJIEKTPOJUTHYECKOW AUCCOLUMAINH,
3aKOHa ['ecca u ero ciencTBUM, 3aKOHA JIEHUCTBYIOLIUX MAacC, 3aKOHOMEPHOCTEU
U3MEHEHUSI CKOPOCTM XUMHYECKOM peaklMH, HaIpaBJICHUS CMEILICHHUS



XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT PAa3IUYHBIX (PaKTOPOB;

7) Kiaccuguyuposams ~ XUMUYECKUE  DJIEMEHTBI; HEOPTraHWYECKUe
BEIIECTBA; XUMUYECKHUE PEaKINH (M0 YUCITY U COCTABY YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEIIOBOMY 3(P(EKTy, 10 arperaTHOMy COCTOSIHUIO peareHTOB, IO
U3MEHEHHIO CTETICHEH OKUCIICHHS] XUMUYECKUX AJIEMEHTOB, 10 00paTUMOCTH, 10
YYaCTUIO KaTajanu3aTropa);

8) xapaxkmepuzoseams (onucvieams) OOIIME XUMHUYCCKHE CBOHCTBA
BEIIIECTB PA3IMYHBIX KIACCOB HEOPTraHUYECKUX COCAUHEHMM, OATBEpKAask 3TO
ONMUCaHUE PUMEPAMU MOJICKYJIIPHBIX U HOHHBIX YPAaBHEHUIN COOTBETCTBYIOIIUX
XMMHUYECKUX PEaKIUU;

9) cocmaenams YPaBHEHUS: JJIEKTPOIUTHYECKON AUCCOLMALMHA KUCIIOT,
LIEJI0YEed M COJIEH; IIOJHBIE W COKPAIIEHHBIE YPABHEHUS DPEAKLIHMM HOHHOTO
oOMEHa; peaKIil, MOATBEPKIAIOIINX CYIIECTBOBAHNE TIE€HETUYECKOM CBA3U
MEXKy BEIIECTBAMU PA3JIUYHBIX KJIACCOB; PACKPBIBATh CYIIHOCTh MPOLIECCOB
TUAPOJIU3a COJIEH MOCPEACTBOM COCTABJICHUS KPATKUX MOHHBIX M MOJIEKYJIIPHBIX
ypaBHEHUHN peaKIii, CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBHUTEIBHBIX PEaKIUn
MOCPEJICTBOM  COCTaBJICHUS  DJEKTPOHHOrO  OajlaHca  3TUX  PEaKIIHii;
Ipe/IcKa3bIBaTh XapaKTep Cpebl B BOJHBIX PACTBOPAX COJIEH;

10)  xapakmepusoséamv (onucvieams) (GUNUESCKAE U XUMHYECKHE
CBOMCTBa MPOCTHIX BEHIECTB (KUCIOPOJ, 030H, rpadut, anmas, KpeMHUi, Oop,
azot, Qocdop, cepa, XJIOp, HATPUM, Kaaul, MaArHUM, KaJbLHMA, aTIOMHUHUMH,
&KeJe30, MeJlb, IIMHK, cepeOpo) U 00pa30BaHHBIX UMU CJIOKHBIX BELIECTB, B TOM
YHUCJI€ UX BOJHBIX PAacCTBOPOB (aMMHAK, XJIOPOBOJIOPO, CEPOBOIOPOJ, OKCHIbI
yrae- pona (II, IV), kpemuusa(IV), azora (I, 11, III, IV, V) u docdopa (III, V),
cepnl (IV, VI), cepuucras, cepHas, a3otHas, ¢pochopHasi, yrojibHasi, KpeMHUEBas
KHUCJIOTBI, OKCHUABI W THUIAPOKCHIBl MeTawioB [A—IIA-rpynn, amtoMuHuUs,
meau(Il), mmaka, xeneza (II u IIl)); noscuams coctaB, OTHEIBHBIE CIIOCOOBI
MOJIYYCHHSI W CBOWMCTBA CJIOXKHBIX BEHIECTB (KHUCIOPOICOJEPKAIINE KHUCIOTHI
XJIOpa, a30TUCTasg, OOpHas, YKCYyCHas KHUCJIOTBI M WX COJHU; TaJIOTCHH]IbI
kpeMuusa(I1V) u docdopa (Il u V); okcun u runpoxcua xpoma(Ill), mepmanranart
KaJus);

11)  onucvléamsv POJib BAXKHEHIIUX HM3YYAEMBIX BEIIECTB B MPUPOIHBIX
mpoiieccax, BIUSHUE HA JKUBBIC OPTaHU3MbI, MPUMEHEHHE B Pa3IUYHBIX
OTpacisiX IKOHOMHUKH, UCTIOIb30BAHUE JJIsI CO3/IaHUSI COBPEMEHHBIX MAaTEpUaJIOB
1 TEXHOJIOTUH;

12)  npoeooumv peaxyuu, TOATBEPKIAIONIME KaueCTBEHHBIM COCTaB
Pa3JIMYHBIX BELIECTB, PACIIO3HABATH OIBITHBIM MYTEM COJIEpIKAIIECs] B BOAHBIX
pacTBOpax HOHBI: XJIOPUI-, OpOMHI-, HOAUMI-, CylbdaT-, dhochar-, kapOoHaT-,
CUJIMKAT-, CylnbQUT-, CyNb(PUI-, HUTPAT- U HUTPUT-HOHBI, THUAPOKCHI-UOHBI,
KaTHOHbl aMMOHMS, MarHusi, Kajablids, alfOMUHUS, kene3a(2+) u xene- 3a(3+),
Meau(2+), IMHKa;

13)  00OBACHAMb U NPOSHO3UPOBAMb CBOWCTBA BAXKHEHIIMX H3y4aeMbIX
BEILIECTB B 3aBUCHUMOCTH OT MX COCTaBa W CTPOEHUSA, MPUMEHEHUE BEUIECTB B
3aBUCUMOCTH OT HUX CBOHCTB, BO3MOXHOCTb IPOTEKAHUSI XUMHUYECKUX
MPEBpAILCHUN B Pa3IMYHBIX YCIOBUSIX Ha OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB



XUMHUYECKON KHHETHKU U TEPMOIMHAMUKY;

14)  6blYUCAAMb OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl
BEIIECTB; MACCOBYIO JIOJII0 XMMHYECKOTO 3JIEMEHTa 1Mo (HopMyJie COCIUHECHUS;
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MOJBHYIO JIOJII0 XMMUYECKOTO AJIeMEHTa
B COCIUMHEHUHU, MOJSIPHYIO KOHIIEHTPAIMIO BEIIECTBA B PACTBOPE; HAXOAUTH
npocredyo  ¢GopMyidy BellecTBa IO MAaCCOBBIM WJIM MOJBHBIM  JIOJSIM
AJIEMEHTOB; MPOBOJAUTH PACUETHI MO YpPABHEHUSIM XUMHUYECKUX PEAKIUNA C
y4€TOM HeIOCTaTKa OJHOT0 W3 PEareHTOB, MPAKTHMYECKOTO BBIXO/A MPOIYKTa,
3HAYCHHUS TETIOBOTO 3 deKTa peakinu; ONPeAesIITh COCTAB CMECEH;

15)  credogamsv npasunam 0O€30MaCHOM pabOThl B JaOOpaTOpUU NpH
WCIIOJIb30BAaHUM XHMMHUYECKOW TOCYABbl M OOOPYJOBaHMs, a TaKKe MpaBHIIaM
oOpalieHusi ¢ BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKUHUSMHU BBITIOTHEHUS
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX PadOT MO MOIYYCHHIO M COOMPAHUIO
ra3oo0pa3HbIX BEHIECTB (aMMHMaka M YIVIEKUCIOIO ra3a) U PEIICHUI0
SKCIIEPUMEHTAJbHBIX 3a/ad [0 TeMaM Kypca; IMpeJCTaBIsATh pPe3yJbTaThl
SKCIIEpUMEHTa B (OpME BBIBOJIOB, JI0Ka3aTeNbCTB, TIpauKOB, TaOIUL U
BBISIBJISITH SMIIMPUUECKHUE 3aKOHOMEPHOCTH;

16)  HpuMeHAmMb OCHOBHBIC onepayuu MblCIUMENbHOU OesimelbHOCmu
(aHamu3 M CHUHTE3, CpaBHEHHUE, OOO0OIIEHUE, CHUCTEMATHU3alUIO0, BBISIBICHUE
OPUYUHHO-CJIEICTBEHHBIX CBsI3€l) NpU HM3YYEHHH CBOWCTB BEUIECTB U
XAMHYECKUX PEaKIUil; 671a0emb €eCTeCTBEHHO-HAYUYHBIMU METOIaMH
no3HaHusa (HaOII0JIeHUE, WU3MEpPEHHE, MOACIMPOBAHUE, SKCIECPUMEHT
(peasibHBIN U MBICIICHHBIN);

17) npumensams nNpaBuia 6€30MacHOr0 OOpallleHUsI C BEIIECTBAMHU,
HCIIOJIb3yEeMBIMU B TOBCEITHEBHOMW >KW3HM, MpaBUJIa TOBEACHUS B IMEISIX
cOepexxeHUs 3JI0POBbS U OKPYIKAIOMIEH TIPU- POJTHON CpeJibl; MTIOHUMATh
BpeZl (OMacHOCTh) BO3JEHCTBHUSI Ha >KUBBIE OPraHU3Mbl OMNpeneIEHHBIX
BEILECTB, HOSACHAMb Ha NOpPU- Mepax CHocoObl YMEHbIIEHUS |
MPEAOTBPALIEHUSI UX BPEAHOTO BO3IEHCTBUS, 3HAUCHUE KUPOB, OCJIKOB,
yIJI€BOJIOB /Il OpraHMU3Ma 4YeJIOBEKa;

18)  uUcnonv3oeams  TOJNYYEHHbIE  NpEACTaBieHUs O  cdepax
npodecCUOHAIBbHON JIEeSITEIbHOCTH, CBSI3aHHBIX C HAYKOH M COBPEMEHHBIMU
TEXHOJOTUSIMH, KaK OCHOBY [Jisi MPO(ECCHOHAIBHON OpUEHTAUUH U IS
OCO3HAaHHOTO BbIOOpa XUMHUM Kak NOpOQWILHOTO TpeaMera  Mpu
MPOJIOJDKEHUU OO0y4YEHHS Ha YPOBHE CPEHETO O0IIEero 00pa3oBaHUs.

19)  ywacmeosamsv BO BHEYPOYHOH MPOEKTHO-HUCCIIEIOBATEIbCKON
NEATEIIbHOCT XHUMHUYECKOH M XHUMHKO-IKOJIOTHYECKON HaINpaBIeHHOCTH,
NPUOOPECTH OMBIT TMPOBEACHUS] YYEOHBIX HCCICIOBAHUNW B YCIOBHUAX
0o0pa3oBaTeNbHBIX OpraHU3alMii, a TakXke OpraHu3auuii (LEHTPOB)
JOTIOJTHUTEJIBHOTO 00pa30BaHUs JIETEH.



