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IHosicHUTEALHAA 3aIHCKA.

[lepeueHb HOPMATUBHBIX TOKYMEHTOB, UCIIOJIb3YEMBIX JIJIsl COCTaBJICHUS paboyeil porpaMMmal:

Pabouas mporpamma ydeOHOro Kypca mo xumuu mis 8- 9 kiacca paspaborana Ha ocHoBe PI'OC BTOpPOro MOKOJEHHUs, MPUMEPHON MPOTPAMMBI
OCHOBHOT0 00111eT0 00pa3oBaHus 1o XuMuu, [IpruMepHoii mporpaMMbl OCHOBHOTO 00I1Ier0 00pa3oBaHus 1o xumMuu u [IporpamMmel Kypca Xxumuu ams 8-
9 xiaccoB obmieoOpa3zoBatenbHbIX yupekaenuid, aBtop H.H. 'apa. (Xumus. Paboune nporpammsl. [Ipeamernas nmunus yuebnukoB I'.E.Pym3utuca,
@.I". Oenpamana 8-9 kiaccel: yueb. mocobue mist obmeodpasosar. opranuzanuii/ H.H I'apa. - 3-e u3n.,nepepa6.-M.: IlpocBemenue, 2019. -48c. —
ISBN 987-5-09-065302-2 ). Jlannas pabovasi mporpamma peanusyercs B yaeOHUKax i1 00meodpa3zoBaTenbHbIX yupexaenuid [.E. Pymsutuca u ©.I'.
Denpamana «XuMHA. 8 KJ1ace» U «XUMHULI. 9 Ki1ace»

Pabouas mporpamma mo XMMHHU JJIi OCHOBHOHM IIKOJIBI COCTaBjiIeHa Ha OCHOBe: DyHIaMEHTAJILHOTO sJpa COAEp)KaHUs OOIIEero oOpa3oBaHUS U B
COOTBETCTBUM € ['OCyZapCcTBEHHBIM CTaHAApTOM oO0IIero obpazoBanus (mpuka3 MuHHCTepcTBa oOpa3oBaHusa U Hayku Poccuiickoit denepanuu ot
17.12.2010 1. Ne 1897);

®enepanbHoro 3akoHa ot 29 aexabps 2012 roga, Ne273 (Denepanbhsblii 3akoH «O6 06pazoBanuu B POY);

[Tocranosnenus ['maBHoro I'ocynapcTBenHoro canutapuoro Bpaua Poccuiickoit ®enepammm «O0 yrBepxkaennn Canllun 2.4.2821-10 «CanurapHo-
AMUAEMUOJIOTHYECKHE TPeOOBaHMSI K YCIOBUSAM U OpraHHU3aIiK 00y4eHUs B 0011e00pa3oBaTebHbIX yupekaeHusax» ot 29.12.2010 Nel189;

[Tpukaza Muno6puayku Poccun ot 31.03.2014 Ne 253 «OO6 yrBepxaeHuu ¢enepaabHOro nepevHs yueOHUKOB, PEKOMEHYEMBIX K HCIIOIb30BaHUIO
IpU peanu3aliid MMEIIIUX TOCYJapCTBEHHYIO aKKpEAWTAlHI0 00pa3oBaTeNbHBIX MPOTPaMM HAdadbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPEaHEro
o0miero oOpa3oBaHUs»

YyeOuoro mnana MbOY «JIuueii» na 2019-2020 yu. rog;

[Tonoxxenus o paboueit nporpamme, pazpadborannoro B MbOVY «Jlumeii»;

3a ocHOBY paboueil mporpamMMsbl B3siTa Mporpamma Kypca XUMuu Jutst 8-9 kiaccoB 0011e00pa3oBaTeIbHbIX YUPEKICHUH,

onyonukoBaHHas usgarenabcTBoM «lIpocsemenue» B 2019 rony (Xumus. Paboune nporpammel. [lpeamernas nunust yueonukos I'.E.Pyn3urtuca, @.I.
®enpamana 8-9 kiaccsl: yued. mocobue st oduieodpazosar. opranuzanuii/ H.H T'apa. - 3-e u3n.,nepepad.-M.: Ilpocsenienue, 2019. -48c. — ISBN
987-5-09-065302-2).

Leau u 3a7aun Kypca
OcHOBHEBIE HEJIM N3Yy4YCHUA XUMHWH HAIIPaBJICHBI:

® Ha OCBOCHMEC BaKHEHIIIMX 3HAHMI 00 OCHOBHBIX ITOHSATHSAX M 3aKOHAX XHUMUU, XUMHYECKOMN CHUMBOJIMKCE,

® Ha OBJIAJICHUC YMCHUAMH Ha6J'IIOI[aTI) XUMHYCCKUEC SBJIICHUA, ITPOBOIUTH XHUMHYCSCKHI OKCIICPUMEHT, MPOU3BOAWTL PACUETHEI HAa OCHOBEC
XHUMHUYCCKUX (bOpMy.]'I BCIICCTB U ypaBHCHI/If/'I XUMHNYCCKUX peaKuHﬁ;

® Ha Pa3BUTUC II03HABATCIBHBIX HMHTCPECOB M HHTCIUICKTYAJIbHBIX CIIOCOOHOCTEH B mponecce MnpoBEACHHUA XHMHUYECKOTIO JSKCIICPUMCHTA,
CaMOCTOATCIIBHOT'O HpI/IO6peTCHI/IH 3HaHUI B COOTBETCTBHUHU C BO3HHKAOIIUMH XKU3HCHHBIMU HOTpC6HOCT}IMI/I;

* Ha BOCIIUTAHHUEC OTHOIICHWA K XMMHUHU KaK K OJHOMY M3 q)yHJIaMeHTaJ'IBHBIX KOMITOHCHTOB €CTCCTBO3HAHUA W JJICMCHTY 06HI€'—IGJ'IOBC'-I€CKOI\/’I

KYJIBTYpBI;



. Ha NMPUMEHEHHE MOJyYEeHHBIX 3HAaHUHM U YMEHHH Ui 6€30MacHOr0 KUCIOJIb30BAaHUS BEILIECTB U MaTepuasoB B OBbITY, CEJIbLCKOM XO3SICTBE U HA
IIPOU3BOJICTBE, PEIICHUS NPAKTUYECKUX 3a/1ad B IIOBCEIHEBHON JXU3HU, NPEAYNPEXKACHUS SBICHUIH, HAHOCALIMX BpEN 30POBBIO YEIOBEKA U
OKpY’Karollee cpefe.

OnHo M3 BaXKHEUIIMX 3a/la4 OCHOBHOTO OOIIEro oOpa3oBaHMs SIBISETCS IMOJTOTOBKA OOYYAIOMIMXCS K OCO3HAHHOMY W OTBETCTBEHHOMY BBIOODY
AKHU3HEHHOro U npodeccroHanbHoro nytu. Obyvaromuecs JOHKHBI HAYYUTHCS CAMOCTOSITENIbHO CTABUTh LEIH U OMPENENATh MyTH UX JOCTH)KCHHUS,
MCIOJIb30BATh MPUOOPETEHHBIH B IKOJIE OMBIT B PeajbHOMN JKHU3HHU, 32 paMKaMH Y4eOHOTO Ipoliecca.

XuMusl Kak y4eOHBIA IpeaMeT BHOCUT CYIIECTBEHHbBIN BKJIaJ B BOCIHMTAHHE M pPa3BUTHE OOYUYaIOIIMXCs; OHA MPU3BaHA BOOPYKUTh MX OCHOBAMU
XUMHAYECKUX 3HAHUH, HEOOXOAUMBIX ISl TOBCETHEBHOM KHU3HU, 3aJI0KUTh (PYHIAMEHT JUIsl JadbHEUIIEr0 COBEPIICHCTBOBAHMS 3TUX 3HAHUH, a TAKXKe
crocoOcTBOBaTh 0€30MacHOMY IMOBEACHHUIO B OKpYXKarolleld cpene W OepexHOMY OTHOIIEHHIO K Heil. Pa3BuTue mo3HaBaTeIbHBIX HMHTEPECOB B
nporecce CaMOCTOSITENILHOTO MPUOOPETeHUS XWMHYECKUX 3HAHMH M HCIOJNB30BAaHME PA3JIMYHBIX HCTOYHUKOB HH(OpPMAIMM, B TOM YHCIE
KOMITBIOTEPHBIX.

Bocnuranue yOexaeHHOCTH B MO3UTUBHOM POJIM XUMUHU B KU3HU COBPEMEHHOI'O OOLIECTBA, HEOOXOIMMOCTH XMMHUYECKU I'PAMOTHOIO OTHOILIEHUS K
CBOEMY 3/I0POBBIO U OKpY>KaloIlel cpeie.

MecTo Kypca XuMuM B 0a3MCHOM y4eOHOM ILIaHe.

OcobeHHOCTH coziepKaHus Kypca «XUMHEs SIBIIIIOTCS TIIaBHOM MPUYMHOM TOTO, 4TO B 0a3uCHOM y4eOHOM (00pa3oBaTebHOM) IUIAHE ITOT MPEIMET
HOSIBIIICTCS. TIOCIEIHUM B Psiy €CTECTBEHHOHAYYHBIX JUCLUIUINH, MOCKOJBKY JJISi €r0 OCBOEHHUS ILIKOJBHUKH JOJDKHBI 00JIaaTh HE TOJIBKO
OIpe/IeJIEHHBIM 3aI1acoM MPEABAPUTEIbHBIX €CTECTBEHHO-HAYUHbIX 3HAHUN, HO U IOCTATOYHO XOPOLIO Pa3BUTHIM a0CTPAKTHBIM MBIIIJICHUEM.

B o6pazoBatenbHOl nporpamMme 0 XMMUU Ha U3ydeHUEe XMMUHU B 8 M 9 Kiaccax oTBOAMTCS 2 4aca B Hejento, 68 yacoB B roj. Peanuzanus naHHoin
MIPOrpaMMBbI CIIOCOOCTBYET UCIIOJIB30BAHUIO Pa3HOOOPa3HbIX (OpM OpraHU3ali Y4eOHOT0 Ipolecca, BHEPEHUIO COBPEMEHHBIX METOI0B 00YUEHHUS U
NEAArornYeCKUX TEXHOIOTHH.

Coaep:xxanue yueOHOT0 npeamera
Coaepxanue Kypca 8 kiace

Pa3znesa 1. OcHOBHbIC NMOHATHA XUMHHM (YPOBEHb ATOMHO- MOJICKYJISIPHBIX NPEICTaBJICHUH)

[Mpeamer xumun. XuMusi Kak 4acTh €CTeCTBO3HaHUA. BemiecTBa u ux cBoicTBa. MeTo/bl TO3HAHUS B XUMHH: HaOJI0IeHHE, dKCTIepUMEHT. [Ipuemsl
6e3omacHoi paboThI ¢ 000pyIOBaHKEM U BemecTBaMu. CTpoeHUE MIIaMeH!

UucTteie BemecTBa u cmecu. CriocoObl OUMCTKHU BEUIECTB: OTCTauBaHKE, (PUIBTPOBAHKE, BRIIAPUBAHNE, KpUCTAIUIH3AIWA, TUCTIUIAIMs. Dusndeckue u
XUMHUYECKHUE SIBJIEHUSI. XUMHUUECKUE peakuuu. [I[pru3Haku XUMHUUYECKUX PEAKLIMI U YCIIOBHS BO3SHUKHOBEHHUS U TEUEHUS XUMUUYECKUX PEAKLUM.

ATOMBI , MOJIEKYJIBI M MOHBI. BellecTBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHS. Kpucrannmaeckue u amMopQHbIC BEIIECTBA.
Kpucrannnueckue pemeTku: MOHHas, aTOMHasi U MOJIEKYJIIpHAsi. 3aBUCUMOCTh CBOMCTB BELIECTB OT THIA KpHUCTAIMYECKON pemieTku. [IpocTeie u
CJIOJKHEIE BEIIECTBA. XUMHYECKHUH dJIeMeHT. MeTaiibl U HEMETAIUIBl. ATOMHAs eqruHANa Macchl. OTHOCUTENbHAS aTOMHAs Macca. S3bIK XUMHUHU. 3HAKU



XUMHUYECKHUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA cOCTaBa BemlecTBa.XuMuuyeckue Gopmynbl. OTHOCUTENbHAS MOJNEKYIspHas Macca. KauecTBeHHBIH U
KOJIMYECTBEHHBIN COCTAB BEIIECTBA. BrIUMCIIeHNEe TT0 XUMUYEeCKUM Gopmyaam. MaccoBast 10JIsI XAMUYECKHIX JJIEMEHTOB B CII0)KHOM BEIIIECTBE
BanenTtHocTs XxuMu4eckux sneMeHToB. Omnpe/eneHre BaJIEHTHOCTU 3JIEMEHTOB Mo (¢opMysiaM OMHApHBIX coequHeHui. CocTaBlieHne XUMUYECKHX
(hopMyII IO BaJICHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE y4€HHE. 3aKOH cOoXpaHeHusi macchl BemecTB. JKusHp u aesarenbHOcTbM.B. JlomoHocoBa. Xumudeckue ypaBHeHUs. THIbl
XUMHYECKUX PEAKIUI

I[IpakTuyeckue padborTbi:

. [TpaBuiia TeXHUKH 0€30MACHOCTH MPHU padOTE B XMMHUECKOM KaOMHeTe. 3HAKOMCTBO C Ta00PAaTOPHBIM 000PYyIOBAaHUEM.

. OuncTKa 3arpsi3HEHHON TOBAPEHHOW COJIH.

Pacuernpie 3amaun. BerumcieHne OTHOCHTENBHOW MOJICKYJISIPHOM Macchl BemectBa 1o (opmyne. BerumcieHue MaccoBOW JOMM JJIEMEHTa B
XUMHUYECKOM COEJAMHEHUU. Y CTAHOBJIEHHE NpOCTeiiieli GopMysbl BellecTBa MO MACCOBBIM JOJSIM SJIEMEHTOB. BbIUUCIEHHS TO XHUMHUYECKUM
YPaBHEHUSAM MAacCChl WJIM KOJIMYECTBA BEUIECTBA IO M3BECTHOM MAacc€ WJIM KOJWYECTBY OJHOIO W3 BCTYMAKOIIMX WA MOJYYAKOIIMXCS B PEAKIUU
BELLECTB.

Kucnopon. Haxoxnenne B mpupose. [loydenne kuciiopoaa B 1a00paToprun U MPOMBIIUICHHOCTH. DU3HUYECKHE U XUMUYECKHIE CBOMCTBA KU CIOPO/IA. .
[Tpumenenue kucnopoga. Kpyrosopot kucnopona B nmpupone. O30H , ajuioTponus kuciopoaa. Bo3ayx u ero cocras. 3ammura arTMochepHOro BO3ayxa
OT 3arpsi3HEHUN.

Bogopon. Haxoxnenue B npupone. [lomydenue Bomopoaa B 1ab0paTOpuu U MPOMBIIUIEHHOCTH. DPU3NUYECKHUE U XUMHUYECKHUE CBOMCTBA BOAOPOJA.
Bomopon — BoccranoBuTENb. Mephl 0€30IaCHOCTH P paboTe ¢ BoopoaoM. [IpuMeneHue Boopoa.

Boga . Metoasl onpeneneHus coctaBa BOJbl — aHaiu3 U cuHTe3. Pu3znyeckue M XMMUYECKHE CBOWCTBA BOJAbI. Bona B mpupoae u crocoObl ee
OUMCTKHU. Adpaiusi BoJbl. XUMUYECKHUE CBOMCTBa BoAbI. [Ipumenenue Boasl. Boga — pactBoputens. PacTBopumocTs BemecTB B Boje. OnpeneneHue
MAacCOBOM J0JIM PaCTBOPEHHOTI'0 BEILIECTBA.

KonuuectBennbie oTHomeHus B xumuu. KonrdectBo BemectBa. Moabs. Mosnsipaast macca. 3akoH ABorajipo. Momnsipasiit 00beM razoB. OTHOCUTENbHAS
IJIOTHOCTH Ta30B. OOBEMHBIE OTHOIIICHHUS Ta30B MPU XUMUYECKUX PEAKIUIX.

Baxneiimume kimaccel HeopraHudeckux coeauHeHui. Okcunapl: coctaB, kiaccudukaius. OCHOBHBIE U KUCIOTHBIE OKCHIbI. HOMEHKIaTypa OKCHIIOB.
DuU3NYECKUE U XMMUYECKUE CBOMCTBA, MTOJIyYEHUE, IPUMEHEHUE OKCHUJIOB.

IMuapoxcunpr . Knaccudukamus ruapokcunoB. OcnoBanus. CoctaB. Illemoun u HepacTBOpuMBIe OcHOBaHus. Homenknatypa. dusnueckue u
XUMHUYECKHE CBOICTBa ocHOBaHMi. Peakuus Helitpanuzanuu. [lonydenne. [Ipumenenne. AmdoTepHbie OKCHABI U TUAPOKCHIBI

Kucnotsr: cocras, kinaccudukanus 1 HOMEHKJIaTypa. OU3HUECKUE U XMMHUYECKUE CBOMCTBA KUCIIOT. BRITECHUTENBHBIN PSiJl METAIIIIOB

Comnu.: coctaB, knaccudukaiys 1 HoMeHkIaTypa. Ou3nveckre 1 XUMUYECKUE CBOMCTBA coeil. PacTBOpuUMOCTh colieil B Boje. XUMHUYECKHE CBOMCTBA
coJjieil criocoOrl nosydenus coneil. [lpumenenue cosneit

['eneTnueckas cBs3b MEK1y OCHOBHBIMU KJIaCCAMHU HEOPTAHUYECKUX COCITUHEHUN.

Paznen 2. [lepuoamyeckuii 3aKoH M nepuoanYecKas cucremMa xumuieckux iementoB [[.M.Menneneea. Ctpoenue aroma



IlepBble MONBITKH KJIACCU(PUKALMM XUMHUYECKUX 3J€MEHTOB. [IoHATHE O Ipynmax CXOIHBIX 3JIEMEHTOB. ECTeCTBEHHbIE CEMEHCTBA ILEIOYHBIX
METAJIJIOB U raJIOT€HOB. biiaropoiuple ra3sl.

Ilepuonnueckuii 3akoH J[. 1. MenneneeBa. [lepuoanueckas cuctemMa Kak €CTeCTBEHHO-Hay4Hasl KJIacCU(PUKaLMA XMMUYECKHUX 3JIeMEHTOB. TabinyHas
¢dopma mpencraBineHHus Kiaccu(UKaus XUMHUECKUX 3eleMeHToB. CTpykTypa Tabmunsl «llepmomuueckas cucrema xumuyeckux snementos 1. WM.
MenneneeBa» (kopotkas ¢opma): A- u b- rpynnsl, nepuosasl. @U3HMUECKUil CMbICT MOPSIKOBOIO 3JIEMEHTa, HOMEpa Iepruoja, HoMepa rpynmnsl (1Jis
3JIEMEHTOB A-rpynmn).

Crpoenue aroma: siApo U 3JEKTpoHHAsA 00os04ka. CocTaB aTOMHBIX sJiep: MPOTOHBI U HEUTPOHBI. M30TONBI. 3apsa aTOMHOrO s1pa, MaccoBOE YHUCIIO,
OTHOCHUTENIbHAs aTroMHasi Macca. CoBpeMeHHast JOPMYIUPOBKA MOHATHUS «XUMUYECKHIA DIIEMEHT.

OnexkTpoHHas 000JI04Ka aTOMa: MOHATHE 00 IHEPreTUYECKOM YPOBHE , €0 EMKOCTHU. 3all0JIHEHHE 3JIEKTPOHHBIX CIOEB y aTOMa 3JIEMEHTOB I1EPBOT0 —
Tperbero neproaoB. CoBpeMmeHHast pOPMYIUPOBKA MEPHUOIMUECKOTO 3aKOHA.

3HayeHue nepuoauyeckoro 3akoHa. Hayunsle poctsbkenus J[.M.MenzpeneeBa : wuclpaBiieHHME OTHOCHTEIBHBIX aTOMHBIX Macc, MEpecTaHOBKU
XUMHUYECKHX IEMEHTOB B Ieproandeckoit cucreme. JKusHp u nesrenbHocts [. M. Menaeneesa.

Crpoenue aroma. CocTtaB aTOMHBIX sifiep. DaeKTpoHbl. M3otonbl. CTpoeHHe 351eKTpOHHBIX 000JI0YeK aTOMOB MepBbIX 20 3JI€MEHTOB MEPUOINYECKON
cucremsl /. . Menneneena.

JlaGopaTopHble onbIThI. B3anMoaelicTBIe IMIpOKCHIA IUHKA C PACTBOPAMH KUCIIOT U LIENI0YeH.

Pa3nen 3 Ctpoenue BemecTs (7 4)

DNEeKTPOOTPULIATEIBHOCTh XUMUUYECKUX 3JIeMEHTOB. OCHOBHBIE BH/Ibl XUMUUYECKON CBSA3U: KOBAJIEHTHAs HEMOJISIPHAs, KOBAJICHTHAS NOJspHAasi, HIOHHAsL.
BaneHTHOCTB 3J1EMEHTOB B CBETE AJIEKTPOHHOM Teopuu. CreneHb okucienus. [lpaBuna onpeneneHus CTeleHu OKUCIEHUS SIEMEHTOB.

Conep:xanue Kypca 9 kiacc

Pa3nes 1. MHoroo6pa3ue XuMHYeCKMX peakuui

Knaccugukaius XuMHUECKUX peakluii: peakliuy COeTMHEHNS,

pasioxkeHus, 3aMmenieHusi, oOMeHa. OKHCIUTENbHO-BOCCTAHOBHUTENbHbIE peakuuu. OKUCIUTENb, BOCCTAHOBUTENb, IPOLIECCHl OKUCIECHUS U
BoccTaHoBNeHHs. CocTaBeHNEe YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI C TOMOIIBIO METO/IA AJIEKTPOHHOIO OaaHca.

TermoBele 3 (GEKTHl XUMUYECKUX peakuil. DK30TepMUYECKHME M SHAOTEPMHUECKHE peakIHuH. TepMoxuMHuueckue ypaBHEHHsS. Pacu€rsl 1o
TEPMOXUMHUYECKUM YPABHEHUSM.

CKOpOoCTh XMMHUYECKUX peaklnii. PakTOphl, BIUSIONIME Ha CKOPOCTh XUMUYECKHUX peakiuil. [lepBoHayanpHOE MpeAcTaBieHue O KaTaause.
Oo6parumeie peakuuu. [ToHsTHE O XMMUYECKOM PaBHOBECHUH.

XHWMHUYECKUE PEAKIIUN B BOJHBIX PACTBOPAX. DIEKTPOJIUTHI U HEAIEKTPOIUTHI. Monbl. KaTnoHBI M aHMOHBI. [ napaTHas Teopus

pacTBOpOB. DJIEKTPOIUTHYECKAS JUCCOLMALNS KUCIOT, OCHOBAaHUI

u cosieid. Citabble ¥ CHIIbHBIE JIEKTPOIUTHL. CTETIeHb TUCCOIUAIINH.

Peakiiun noHHOTO OOMeHa. Y CIIOBHS TEUEHUS peaKLuii HOHHOTO



oOMeHa 10 KOHIIAa. XMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX COCIWHEHWH B CBETE MPEACTABICHUN 00 AICKTPOIUTHUCCKOMN
JUCCOUMAIMU U OKHCIIUTEIbHO- BOCCTAHOBUTENBHBIX PEAKLIUSIX.

[TonsiTue 0 THAPOIN3E COJEH.

JeMoHcTpanuu:

[Ipumepsl 3K30- ¥ SHIOTEPMUUYECKUX peakiuid. BzamMopeicTBUe HMHKA C COJSHOM M YKCYCHOM KHCIOTOW. B3ammojelcTBUE TpaHyJIMPOBAHHOIO
LIMHKa U LUHKOBOM IbUIM C COJSHOW KucinoTod. B3ammopelictBue oxcupa Meau (II) ¢ cepHOM KucCiIOTOM pa3HOM KOHLIEHTpalMM IPU Pa3HbIX
TEeMIIepaTypax.

l'openune yriga B KOHUEHTPUPOBAHHOM a30THOW KucioTe. ['opeHWe ceppl B pacIUlaBICHHOW cenuTpe. lcnbiTaHue pacTBOPOB BEIIECTB HA
3NEKTPUYECKYIO TPOBOJAUMOCTb. J[BUKEHUE HOHOB B 3JIEKTPUYECKOM ITOJIE.

[TpakTuyeckue pabOTHI:

N3yuenue BIusHUS YCIOBUI IPOBEICHUS] XUMUYECKON PEaKLUU Ha €€ CKOPOCTb.

Pemenue skciepuMeHTaANBbHBIX 3aa4 110 TeMe «CBONCTBA KUCIIOT, COJIEH U OCHOBAaHUH KaK 3JIEKTPOJIUTOBY

Jlaboparopubie onbIThl: Peakiinu oOMeHa MKy pacTBOpaMH 3JIEKTPOIUTOB

Pacuernsbie 3anaun: BeraucieHus o TEpMOXUMUYECKUM YPaBHEHUAM PEAKIUH.

Pa3znen 2. MHoroo0pa3sue BemecTn

Hewmeramnsl. ['anorenst. [TonoxeHne B NEpUOIUYECKON CUCTEME XMMUYECKUX JIEMEHTOB, CTPOEHUE X aToMOB. Haxoxienne

B npupojie. Pu3nueckre 1 XUMHUECKHE CBOMCTBA T'AJIOT€HOB.

CpaBHHTENIbHAS XapaKTePUCTUKA rajioreHoB. [loyueHnune u npuMeHnenue rajnorenos. Xiop. dusnueckue u XuMu4Ieckue cBoicTra xyopa.llpumenenne
xyopa. Xnoposogopoa. Pusnueckue cBoiictBa. [lonmyuenne. Comnsnas kuciora u e€ conu. KauecrBeHHas peakuus Ha XJIOpUI-HOHBI. Pacnio3HaBaHue
XJIOPUA0B, OPOMHIOB, HOAH/IOB.

Kucnopon u cepa. [lonoxeHue B nepuoaMuecKoi CUCTEME XMMHUYECKHUX JIEMEHTOB, CTPOCHHE X aToMOB. Cepa. AJIJIOTPOIUS CEpPHI.

dusnueckue U xuMuueckue cpoiictea. Haxoxaenue B mpupose. [Ipumenenue ceprsl. CepoBoopos. CepoBo1opoHast KHUCIOTa U €€ COJH.
KauectBennas peakuus Ha cyinbbua-uonsl. Oxeun cepri(IV). Ousnueckue u xumudeckue cBorcTra. [Ipumenenue. CepHucTast KUCIOTa U

e€ conu. KauectBeHHas peakuus Ha cyiabGuT-uoHbl. Oxcun cepbi(VI).

CepnHas kucioTa. XUMHUYECKHE CBONCTBA pa30aBICHHOW W KOHIIGHTPHUPOBAHHOW CepHON KucioThl. KadecTBeHHas peakius Ha CyIb()aTHOHBL.
XHUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE MOJYYEHUSI CEPHOU KUCIOTHI B IPOMBIIIIEHHOCTH. [[puMeHeHne cepHON KUCIOTBHI.

A3ot u docdop. [TonoxxeHre B mepuoInIecKoi cucTeMe XMMHUECKUX DJIIEMEHTOB, CTPOCHUE UX aTOMOB. A30T, PU3NYECKHEe U XUMUUYECKHE CBOICTBRA,
IoJIy4eHue U npuMeHenue. Kpyrosopot azora B

npupoje. AMmuak. Gusndeckne 1 XUMHYECKHUE CBOMCTBA aMMHaKa,

nosy4yeHue, npuMeHenue. Com aMMOHHUsL. A30THAsI KUCJIOTA U €€

cBoiicTBa. OKUCIUTENbHBIE CBOMCTBA a30THOM KUCTOTHI. [lonyuenue

A30THOM KUCIIOTHI B JaOOpaTOpru. XUMHUUECKHUE PEAKIINH, JICHKAIITHE



B OCHOBE IOJYYEHUsI a30THOM KUCJIOTHI B MPOMBINIIEHHOCTH. [IpuMeHenne a3oTHol KuciaoThl. Cony a30THOM KHCIOTHI M UX NPUMEHEHUE. A30THBIE
yIOOpeHUSI.

®dochop. Amtorponust pocdopa. PU3NUECKHE B XUMUUECKHE

cBoiictBa (hocdopa. Oxcun dochopa(V). @ocdopHas kuciora u eé

conu. DocdopHbIe yT0OpeHHUS.

Yraepon u kpeMuuii. [1osioxkeHne B nepuoguyecKoi cucreme

XUMHUYECKUX JIEMEHTOB, CTPOCHHE X aTOMOB. YTJIepo. AJLIOTponus

yraepona. OuU3NYeCKue W XUMHYECKHE CBOMCTBa yriepoaa. AncopOums. YTapHbIA Ta3, CBOWCTBA M (PH3UOJIOTHYECKOE ACHCTBHE HA OPTaHU3M.
VYrnekucnslii ra3. YronapHas KucioTa u e€ conu. KauectBenHas peakius Ha kapOoHaT-uoHbl. KpyroBopoT yriiepoja B pupo/e.

Oprannyeckue COeIMHEHUs yIiepoa.

Kpemnuii. Oxcun kpemuus(IV). Kpemuuesas kucnora u e€ conu. Crexiio. LlemenT.

Mertannsl. [lonoxeHne MeTalioB B NEPUOAUYECKON CUCTEME XMMHYECKHX 3JIEMEHTOB, CTPOCHHE MX aToMOB. Meramnnyeckas cBsi3b. Puznueckue
CBOMCTBA META/IOB. Psi7 aKTHBHOCTH METAIIOB (AJNIEKTPOXMMUYECKUN PNl HANPSDKEHUH MeTauioB). XUMHUYECKHE CBOMCTBa MeraiuioB. OOmiue
CTIOCOOBI OTy4YeHUs1 MeTautoB. CIIJIaBbl METAJLIOB.

[[{enounble MeTamibl. [lookeHne METOUYHBIX METAIUIOB B IEPUOIMUECKON CUCTEME, CTPOCHHE UX aToMOB. HaxoxaeHue B mpupoze.

du3nyeckne 1 XMMHUYECKHUE CBOICTBA LIEIOYHbIX METAIOB. [I[puMeHeHe eT0YHbIX METAIOB U UX COETUHEHU.

[[{enouno3zemenbHble MeTa/UIbl. [lOJ0KEHHE IIETOYHO3EMENIbHBIX METANIOB B NEPUOJMYECKOM CHUCTEME, CTpOeHHE MX aroMoB. HaxoxneHue B
npupoje. Maruuit 1 KanblUui, X BakHelre coequHeHus. JKECTKOCTh BOJbI U CLIOCOOBI €€ YCTpaHEHHUSI.

Amomunuii. IlonoxeHnue anoOMUHUS B NEPUOJUYECKOW CHUCTEME, cTpoeHue ero aroma. HaxoxneHue B mpuposae. dusmyeckue U XUMUYECKHE
cBoiicTBa amtomuHus. [Ipumenenue amoMuansa. AMGOTEpHOCTb OKCUA U THAPOKCHIA aTFOMUHUS.

Keneszo. [lonoxenue xenesa B NEPUOAUUECKON CHUCTEME, CTpoeHHE e€ro aroma. Haxoxxiaenue B mpupoxne. Pusnueckue U XMMHYECKHE CBOMCTBA
xene3a. BaxHeiime coemuHeHns keme3a: OKCuabl, ruapokcuanl u comu xxenesa(ll) n sxenesa(Ill). KauecrBennsie peakunu Ha nonsl Fe2+ n Fe3+ .
JleMoHCTpanuu:

dusnyeckue cBoicTBa rajoreHoB. [lomyueHue xJ10poBo1Opoaa U pacTBOPEHUE €ro B BoJie. AJUIOTpONHbIE Mo (UKaK cepbl. OOpasIbl MPUPOIHBIX
cynb(uoB u cynbdaros. [lomyueHre ammuaka u ero pactBopeHue B Bojie. O3HaKoMIIeHHE ¢ 00pa3liaMy IPUPOJHBIX HUTPATOB, GochaToB

Mopenu KpUCTAIUTMYECKUX PEHIETOK anmasa U rpadura. 3HaKOMCTBO ¢ 00pa3liaMu MPUPOIHBIX KapOOHATOB M CHIIMKATOB 3HAKOMCTBO C O0Opa3liaMu
BAXHEHIINX COCIMHEHUN HATpHs, Kalus, NPUPOAHBIX COCIMHEHWH Kalbplus, pyJaMHU JKe€jle3a, COCIMHEHUSMHU alllOMHHHA. BzanMopeilicteue
IIEJIOYHBIX, I1€JI0YHO3EMENIbHBIX METAJJIOB U aJTIOMUHUS ¢ BOJoH. CKuranue xeinesa B KUCIOpPOJIe U XJIOpe.

IIpakTnyeckue padorTsI:

[Tonyuenue COITHON KUCIIOTHI U U3yYEHUE €€ CBOMCTB.

Pemenue skcriepuMeHTanbHBIX 3a7a4 110 TeMe «Kucmopon u cepa»

[Tonyuenne amMmmuaka 1 U3y4eHHe €ro CBOMCTB.

[Tonyyenue okcuna yriaepona (IV) u usydenue ero cBoiicts. PacrioznaBanue kapOOHaTOB.



Pemrenne skcnepuMeHTANBHBIX 3a7a4 110 TeMe «MeTalibl U UX COCIUHEHUSI.

JlabopaTopHblie ONbITHI:

BeITecHeHue ranoreHaMu Jpyr Ipyra u3 pacTBOPOB X COCAMHEHUM.

KauecTtBeHHbIe peakiuu cyibpu-, CyabGuT- U Cyabdar- HOHOB B pacTBOPE.

O3zHakoMmJieHHe ¢ 00pa3lamMu cephl U e€ MPUPOTHBIMU COETUHEHUSIMHU.

B3aumMozeicTBue cosield aMMOHHS CO 1IEJI0YAMM.

KauecTBeHHbIe peakiyy Ha KapOOHAT- U CUIIMKAT- HOHBIL.

KauecTBeHHas peakuys Ha yrieKUCIIbIA Ias3.

N3yuenune 06pasnoB MeTaiioB. B3anmoielicTBie METAJIOB C paCTBOPAMHU COJICH.

O3HaKOMJICHHE CO CBOWCTBAMU U MPEBPAIICHUSIMU KapOOHATOB U THAPOKAPOOHATOB.

[Tonyyenue ruapoKkcuIa aTFOMUHUS U B3aUMOJEICTBUE €r0 ¢ KUCI0TaMu U 1ienodyamu. KauectBeHHble peakiinu Ha HoHbl Fe2+ u Fe3+

Pacuernsble 3anaumn:

Brruncnenus mo XuMHYECKUM ypaBHEHUSIM Macchl, 00bEMa UM KOJIMYECTBA BELIECTBA OJJHOTO U3 MPOAYKTOB PEaKIMH 10 Macce UCXOAHOIO BEUIECTBA,
00BEMY MJIH KOJIMYECTBY BEIIECTBA, COACPIKALIETO OINPENSIEHHYIO OO IPUMECEH.

Paznen 3. KpaTkuii 0030p BaxHeHIIIMX OPraHM4YecKUX BelecTB

[Ipenmer oprannueckoil xumuu. Heopranuueckue u opraHnyeckue COeJUHEHMs. YTJIepoJl — OCHOBA KU3HU Ha 3emyie. OCOOEHHOCTH CTPOEHUS aToMa
yriaepoJa B OpraHnYeCKUX COCTUHEHUSIX.

VYrneBopoponsl. [IpenenbHble (HaChILIEHHBIE) YIIIEBOJOPOIBI.

MeraH, 3TaH, IponaH — NPOCTEUILNE PEACTABUTENN MPEAEIIbHBIX

yraeBonopoaoB. CTpyKTypHbIE GOpMYIIbl YIII€BOAOPOA0B. ['oMonoruueckuii psii npeneiabHbIX yriaeBoaopoaos. ['omonoru. dusndeckue u
XMMHMYECKHE CBOWMCTBA TPEIENIBHBIX YIIIEBOAOPOJAOB. Peakumm ropeHus u 3aMenicHus. HaxoxaeHue B IpHUpOJE MNPEAEIBHBIX YIIEBOAOPOIOB.
IIpumeHeHne meTana.

HenpenenbHble (HeHACHIILIEHHBIE) YTIEBOAOPOAbI. DTUICHOBBIN

PSI HETIPEAETIbHBIX YIIIEeBOAOPOI0B. DTHieH. Du3nueckne 1 XUMUYECKUE CBOWCTBA ATHIIeHA. Peakius npucoennuenus. KauecTBeHHbIe

peakuuu Ha oTuieH. Peakunsa nonmnmepusanuu. [lonmmstunen. llpumenenune stunena.

ALETUIICHOBBIN psijl HETIPEIEIbHBIX YIIIEBOJIOPOAOB. ALIETHIIEH.

CaoiicTBa aneruinena. [Ipumenenue aneruieHa.

[IpousBoaHbie yrieBoaopoaoB. Kpatkuit 0030p opraHMuecKux

COEIMHEHUI1: 0IHOATOMHbIE CIUPTHI (METAHOJ, TAHOJI), MHOTOATOMHBIE CITUPTHI (3TUIICHTIIUKOIIb, IIIMIEPUH), KApOOHOBBIE KUCIOTHI

(MypaBbUHas1, YKCYCHasl), CIIOXKHBIE d3UPBI, )KUPbI, YIIIEBObI (TII0K03a, caxapo3a, Kpaxmall, [eJITI0J103a), aMUHOKHUCIIOTHI, Oenku. Poib

O€JIKOB B OpraHU3Me.

[TonsiTue O BBICOKOMOJIEKYJISIPHBIX BemiecTBax. CTpyKTypa IOJMMEPOB: MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3AIIH.
[TonuaTHneH, NOIUNPONWIEH, TOJTUBUHIWIXJIOPH.



JleMoHcTpanmu:

Mognenu MoJIeKysl OpraHUYECKUX COeMHEHUH. ['opeHne yriaeBo1opoaoB 1 0OHapyXeHUe IPOAYKTOB UX ropeHusi. KauectBeHHas peakius Ha 3TUJIEH.
[Tonyuenue stmnena. PactBopeHue stunmoBoro crnupta B Bojae. PactBopenue rmuepuHa B Boje. IlonydeHune W CBONCTBA YKCYCHOM KHCIOTBHI.
HccnenoBanue CBOWCTB KUPOB: PACTBOPUMOCTh B BOJE U OPraHMYECKUX pacTBOpUTENsIX. KaduecTBEHHbIE peaklMM Ha TJIOKO3Y M KpaxMail.

O3HaKOMIJICHHE C O6p33L[aMI/I HS,I[GJII/II;'I U3 IMOJIMDTUIICHA, ITOJIMIIPONNIICHA, ITIOJUMBUHUIIXJIOpHUAA.

[IpakTnyeckue pabOTHI CrpyNIUPOBAHBI B OJOKM — XHMHYECKHE MPAKTHKYMbI, KOTOPBIE CIYXXaT HE TOJBKO CPEICTBOM 3aKpEIUICHHs YMEHUU H

HAaBBIKOB, HO TaKXK€ U CPECACTBOM KOHTPOJIA 3a KAYECTBOM HX C(bOpMI/IpOBaHHOCTI/I.

TemaTnueckuii miian

8 ki1ace
Ne Pa3zgesnsl nporpamMmmel KouunyectBo | KosinvecTBo KouunyecTBo
n/n 4acoB KOHTPOJIbHBIX | MPAaKTH4YeCKUX
pabort pabot
1 OcCHOBHBIE IOHATHUS XUMHHU (YPOBEHb AaTOMHO — MOJIEKYJISIPHBIX 54 gaca 5 6
IIpEJICTaBICHUN)
2 Ilepnonnueckuil 3aKOH U IIEPUOIUYECKAs CUCTEMA 7 - -
xumuueckux snemeHToB [[.M. Menneneesa. Ctpoenue aroma
3 Crtpoenue BemiecTBa. XMMHUUYECKasi CBS3h 7 1 -
HUTOTO 68 6 6
9 ki1acc
Ne Pa3zgesanl nporpamMmmel KoanuectBo KoanuectBo KoanuectBo
n/n 4yacoB KOHTPOJIbHBIX | MPaKTHYeCKHUX
pador pador




1 MHoroo6pa3ue XUMHYECKUX peaKIuit 17 2 2

2 MHoroob6pasue BeecTB 43 3 5
3 Kpatkwuii 0030p Ba)KHEHIINX OPraHUYECKUX BEIECTB 8 1
UTOTO 68 6 7

IlnannpyemMsble pe3y/ibTaThl
JINYHOCTHBIMU pe3yabTaTaMH U3YUCHHUS IpeaMeTa « XUMUsD SBISIOTCS CIEIYIOINE YMEHUS:
- Bocriutanue poccuiickoi rpaykAaHCKOW WACHTUYHOCTH: TATPUOTU3MA, JIFOOBU U yBaxkeHHe K OTeuecTBy, UyBCTBO FOPAOCTH 3a CBOIO Ponauny, 3a
POCCHUHCKYIO0 XUMUYECKYIO HAYKY
- ®opMUpOBaHKE LIEIIOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKU U OOILECTBEHHOM MPAKTUKH, a TAKKE
COLIMATIbHOMY, KYJIbTYPHOMY, SI3bIKOBOMY M [yXOBHOMY MHOT000pa3Hi0 COBPEMEHHOTO MHpa
- ®opMHpOBaHUE OTBETCTBEHHOTO OTHOLICHHS K YYSHHIO, TOTOBHOCTH U CIIOCOOHOCTH K CAMOPA3BUTHIO U CAMOOOPa30BaHHIO HA OCHOBE MOTHBALIUH K
00YyYEHHIO U MMO3HAHUIO, BBIOOPY MpOo(dMiIbHOro 00pa3oBaHus HA OCHOBE HH(POPMALIUH O CYIIECTBYIOIIUX MPOPECCHAX U JIMIHBIX MPO(ecCHOHATBHBIX
npeanoureHuid. Oco3HaHHOMY IOCTPOEHUIO MHMBUIyaIbHBIX 00pa30BaTeIbHBIX TPAEKTOPUI C yUETOM YCTOHUMBBIX I103HABATEIbHBIX HHTEPECOB
- (opmMupoBaHKE KOMMYHUKATHBHON KOMIIETEHIIMU B 00pa30BaTeIbHOM, OOIECTBEHHO MOJIE3HOM, yueOHO — HCCIIeI0BATEeNIbCKOM, TBOPUECKON U IPYTUX
BUJIAX JI€ATEILHOCTH
- ®opMHpOBaHUE U IOHMMAaHUE LIEHHOCTH 3/I0POBOr0 U O€3JI0MAacTHOTO 00pa3a *HU3HH, YCBOCHHUE MPABUJI WHAWBUAYAJIBHOTO U KOJUIEKTUBHOIO 0€30I1aCHOTO
MIOBEJICHUS B UPE3BBIYAMHBIX CUTYAIMSIX, YTOKIAIOIINX )KU3HU U 3/I0POBbIO JIOAEH
- ®opMHpOBaHUE MMO3HABATEIBHOW HHPOPMALMOHHON KYJIbTYpPhl. B TOM uncIie pa3BUTHE HABBIKOB CAMOCTOSITETILHOM paboThl ¢ y4eOHBIMU TOCOOHSAMH,
KHUTaMH, TOCTYITHBIMU HHCTPYMEHTAMH U TEXHUYECKUMU CPEICTBAMH MH(POPMALIMOHHBIX TEXHOJIOTHIA
- ®opMHUpPOBaHKE OCHOB 3KOJOTUYECKOI0 CO3HAHMS HA OCHOBE MPU3HAHUS LIEHHOCTH JKU3HU BO BCEX €€ MPOSIBICHUAX U HEOOXOJUMOCTH OTBETCTBEHHOIO ,
Oepe’KHOT0 OTHOLICHHUS K OKPYXKAOIIEH cpee
-Pa3BuTne roTOBHOCTH K PEILIEHUIO TBOPUYECKUX 3a]1a4, YMEHUE HAXOAUTh aIeKBaTHbIE CIIOCOOBI MOBEACHUS U B3aUMOJICHCTBUE C MAPTHEPAMH BO BpeMs
y4eOHOI1 1 BHEY4EeOHOH 1esATeNbHOCTH, CIOCOOHOCTH OLIEHUBAThH MPOOIEMHBIE CUTYaLlu!
MeTanpeaMeTHBIMHU pe3yJIbTaTaMU U3ydeHUs Kypca « XUMUs» ABJsieTCss GOPMHUPOBAHUE YHUBEPCATIbHBIX Y4eOHbIX AeiicTBuil (VY I).
Tosnasamenvuvie YVJ/I:

- CamocTosaTenbHO 0OHAPYKUBATH U (HOPMYIIMPOBATH YUEOHYIO IPOOIIEMY, OTIPEIEIIATh IeNb Y4eOHOH IeITeThHOCTH, BRIOMPATh TEMY paOOTHI

- BoiBurats Bepcun pemieHus npo0aeMbl, 0CO3HaBaTh KOHEYHBIIN pe3ysbTaT, BRIOUPATh U3 MPEII0KEHHBIX U HCKaTh CAMOCTOSITENIHHO CPE/ICTBA IOCTHKECHHUS
LEJH.
- CocTaBisaTh (MHAMBHUIYAJIbHO WU B TPYIIIE) IJIaH PEIIeHUs TPOOIeMbl (BBIMOIHEHUS TPOEKTA).
- Pabotas no mianHy, cBepATh CBOM JEHCTBUS C LEIbIO U, TPU HEOOXOJUMOCTH, UCIIPABIIATH OIIMOKU CAMOCTOSITEIBHO.




- B nuanore ¢ yunureneM cCOBEpIICHCTBOBATH CAMOCTOSITEIBHO BHIPA0OOTAaHHBIE KPUTEPHH OLICHKH.

Kommynurxamuenvie YYJ/I:

- CaMOCTOSITEIbHO OPraHU30BbIBATh YU€OHOE B3aMMOAEHCTBHE B IpyIIIe (ONpeaelisiTh 0OLIHe LeNIU, paclpelesIaTh PO, JOrOBapUBATHCS APYT C APYTOM U
T.J.).

CpenctBoM GpopMUpPOBaHUS KOMMYHUKATUBHBIX Y Y ][] ciykaT TeXHOJIOTUS MPoOIeMHOro Auanora (mooy>kKIarouuil 1 MoABOASIIMN A1ajor) U padoTa B
MaJIbIX TPYIIax, a TAK)KE UCIOJIb30BAHNE HAa YPOKAX JIEMEHTOB TEXHOJIOTUHU NPOAYKTUBHOIO UTCHHUS.

IIpeaMeTHBIMM pe3yabTaTaMHU U3yUEHUs IIPEIAMETa « XUMUSD) SIBIISIOTCS:

- ®opMHpoOBaHUE NEPBOHAYAIBHBIX CUCTEMATH3UPOBAHHBIX MPEJICTABICHUN O BEIIECTBAX, UX MIPEBPAILECHHUAX U MPAKTUIECKOM NMPHUMEHEHHUH; OBJIa/ICHUE
MOHSATHIHBIM aNapaToM U CUMBOJIMYECKHM S3bIKOM XUMUH;

- Oco3Hanue 0OBEKTUBHO 3HAYMMOCTH OCHOB XMMHYECKON HayKH KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMHUUECKUX MPEBPAIICHUN OPraHMYeCKUX

Y HEOPraHUYECKUX BEIIECTB KaK OCHOBBI MHOTHUX SIBJICHUI )KUBOW M HEXXUBOU MPUPOBI; YIIyOlIeHHE MPECTABICHNI O MaTepUAIbHOM E€MHCTBE MUPA;

- OBJaieHHe OCHOBAMHU XUMHUYECKOW TPAMOTHOCTHU: CIIOCOOHOCTBIO aHATM3UPOBATH U OOBEKTUBHO OLIEHUBATH )KU3HEHHBIE CUTYAINH, CBSI3aHHBIE C
XUMUeH, HaBbIKaMu 0€3011acHOr0 OOpaIleHus ¢ BEIIeCTBAaMHU, UCIIOJIb3yEMbIMU B IIOBCEIHEBHOM JKU3HU; YMEHUEM aHAJIM3UPOBAThH U IUIAHUPOBATH
9KOJIOTHUECKHU 0€3011acHOe MOBEACHUE B LIENIAX COePEKEHHs 310pPOBbsI U OKpYXKAroIel cpeibl;

- ®opMHpOBaHUE YMEHUI yCTaHABINBATh CBA3HM MEX/y PealbHO HAOII0AaeMbIMU XUMHUECKUMH SIBJICHUSIMH U MPOLIECCAMHU, IPOUCXOAALIMMU B MUKPOMHUPE,
OOBSICHATH IPUUUHBI MHOT0OOpa3usl BEILIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa M CTPOEHUS, @ TAK)KE 3aBUCUMOCTb IIPUMEHEHHSI BEIIECTB OT X CBOMCTB;
- [IpuoOperenus onbITa NCIOIB30BAHUS PA3IMYHBIX METOIOB U3YUEHUsI BELIECTB; HAOIIOAEHHS 32 X NPEBPALICHUSMH IIPH IIPOBEAECHUHN HECIIOKHBIX
XMMUYECKHUX SKCIIEPUMEHTOB C UCIIOJIb30BaHHEM JIA0OPATOPHOTO 000PYAOBaHHS U IPHOOPOB;

- YMeHHe OKa3bIBaTh MEPBYIO MIOMOIIb IPU OTPABICHUSAX, 0’KOTaX M JPYTUX TPaBMax, CBS3aHHBIX C BELIECTBAMH U JIAOOPATOPHBIM 000PYI0BaHUEM;

- OBiageHne npuemMaMu padboThl ¢ HHPOPMALIUEH XMMUYECKOTO CO/IepKaHMs, PEICTAaBICHHON B pa3Ho (opme (B BUae TeKkcTa, popMyi, rpaduKkos,
TaOJIUYHBIX TAHHBIX, cXeM, ¢poTorpaduii u ap.)

- Co3nanue OCHOBBI Uil (JOPMHUPOBAHUS HHTEPECA K PACHIMPEHUIO U YTITYOJISHHIO XMMUYECKUX 3HAHUN U BEIOOpA XUMHHU KaK NPO(QHUIBHOTO MPEeIMETa MPH

nepexo/ie Ha CTYIeHb CPeaHEero (1MoJIHOro) 001ero o0pa3oBaHus, a B JaJIbHEHIIIEM U B KauecTBe c(epbl CBOE MPOPECCHOHATBHOM IS TEeIbHOCTH;

.- ®opMHUpOBaHKE NMPEICTABICHUN O 3HAUEHUN XMMUYECKON HayKH B PELIEHUH COBPEMEHHBIX IKOJIOIMUYECKUX MPOOIeM, B TOM YHCIIE B IPEAOTBPAIICHUN

TEXHOTEHHBIX M 9KOJIOTHYECKUX KaTacTpod.



