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[HosicHuTEIbHASA 3aNIMCKA

Pabouas mporpamma Kypca IOTOJHUTENBHOTO OOpa3oBaHusl «XUMHS B IPUPOIC»
COCTaBJIEHA HA OCHOBE HOPMAaTUBHBIX JIOKYMEHTOB:

1. ®enepanbhbiii 3ak0H OT 29.12.2012 roga Ne 273-03 «O6 obpazoBanuu B Poccuiickoi

denepauuny.

2. Konmenmwmsi pa3BUTHS JONOJHUTEIBHOTO O00pa3oBaHUs JCTEH. YTBEpXkKJICHA
pacriopsokenneM IIpaBurtensctBa Poccniickoit @enepanuu ot 4 centsiops 2014 r. N 1726-p;

3. Tlopsimok opraHW3anMd W OCYIIECTBICHHS OOpa30BaTENbHON JESTEIHHOCTH TI0
JIOTIOTHUTEIBHBIM 00111e00pa3oBaTebHbIM porpaMmamM. YTBepka€H Ilpukazom Munucrepcra
oOpa3zoBanus u Hayku Poccuiickoii @enepanuu (MunoOpHayku Poccun) ot 29 aBrycra 2013 r.
Ne 1008 r.;

4. TlpumepHble TpeOoBaHUS K MpOrpaMMaM JOTOJIHUTEIBHOIO 00pa3oBaHUsS JeTe:
MPWIOKEHHE K MUchbMy JlemapTaMeHTa MOJIOJAEKHON TOJMTUKHM, BOCIHUTAHUS U COLMATBHOMN
o IepKKH JieTeit MuaoOpHayku Poccuu ot 11.12.2006 Ne 06-1844;

5.  Meroauyeckue  peKOMEHJAUMU MO  MPOEKTUPOBAHUIO  JIOTIOJHUTEIBHBIX
o011epa3BUBAIOIINX POrpaMM (BKJIHOYAsi pa3HOYPOBHEBBIE IIPOTPAMMBI): MPHIIOKEHHE K TUCHMY
MunucrtepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepanmu ot 18.11.15 Ne 09-3242;

6. ABTOopckas pazpabotka yumrens xumuum [ BOYNel566 r.Mocksel, fckeBuu O.A.

JlanHas oOpa3oBaTtesbHas MporpaMMa MMEET €CTECTBEHHOHAYYHYIO HAIPaBICHHOCTb,
HarpanjeHa Ha (JOpMUPOBAHUE HAYYHOTO MUPOBO33PEHUS, PACLIMPSAET KPYro30p ydaluxcs npu
JabHENIIEeM U3Y4YeHUH NTPEIMETOB €CTECTBEHHOI O IIMKIIA

Iesn mporpammel: oOydeHHE NPAKTHUUECKOW XUMHUH, Pa3BUTHUE €CTECTBEHHOHAYYHOTO
MHUPOBO33PDEHUS M JIMYHOCTHOW MOTHBAllMM K TIO3HAHUIO Yepe3  HCCIIEA0BATENIbCKYIO
NeATeIbHOCTD B IIPOLECCe U3YUEHUS XUMUHU.

3agaum nporpamMmsbi:

- 00y4UTh OCHOBAM MPAKTHUECKOM XMUMHUU: aHAINU3Y U CUHTE3Y;

- HAYYUTb IpUHOHUIIAM U METOANUKE IIPOBCACHUA HCCHGHOB&TGHBCKOﬁ pa6OTH;

- O6y‘lI/ITL pa60Te C XUMHUYCCKUMHU PCAKTUBAMU U an60paMH, MMPOBCACHUIO HpOCTGfII.HPIX

J'Ia60paTOpHI>IX onepaunﬁ: Harpes, IEPEroHkKa, SKCTpaKIus, q)HJIBTpOBaHI/Ie, B3BCIIUMBAHUC U T.[.,

- O3HAKOMHUTBH C NPOUCXOKIACHUCM H PA3BUTUCM XUMHH, PICTOpPICfI MPOUCXOKIACHUA

XUMHUYCCKHUX CUMBOJIOB, TCPMHUHOB, HOHHTHfI;

- C(l)OpMI/IpOBaTL " pa3BUTH MOJIOKUTCIIBHYIO MOTUBAILIUTIO K IIaJ'IBHCI\/'IH_ICMy HU3YUCHUIO

CCTCCTBCHHBIX HAYK;

- Pa3BUTb NMMO3HABATCIIbHYIO U TBOPYCCKYIO AKTUBHOCTD,



I[lnanupyembie pe3yJbTaThl OCBOCHHUSA NMPEIMETHOI0 Kypca

JInyHOCTHBIE YHHBepPCcAJIbHbIE Y4eOHbIe 1eiiCTBHA:

* MOTPEOHOCTH B CAMOBBIPAKEHUH U CaMOpeaTu3allii, COIUAIBHOM PU3HAHNUH;

* IO3UTHBHAsA MOpPaJIbHAsl CAMOOLIEHKA U MOpaJIbHbIE YYBCTBA — YYBCTBO T'OPAOCTH IIPU
CJIEOBAaHUM MOpPaJIbHBIM HOpMaM, IIEPEKUBAHUE CThI1a U BUHBI [IPU UX HAPYLICHUHU.

* YCTOMYMBBIN [103HABATENIbHbIN HHTEPEC U CTAHOBJIEHUE CMBbICI000pa3yomell (yHKIUU
MI03HABATEIbLHOIO MOTHBA;

* TOTOBHOCTb K BBIOOPY IPO(UIBLHOTO 00pa30BaHusl.

PerynsrtuBHble yHUBepcanbHble ydeOHbIE NEHCTBUS

* LIeJIeTIoJIaraHre, BKIII0Yasi IOCTAaHOBKY HOBBIX 1ieJiel, mpeoOpa3oBaHue MPaKTHYECKON
3aJ1a4uM B TI03HABATEJIbHYIO;

* IUIAHUPOBAHUE MMYTH TOCTHKEHUS LeJIeH;

* YMEHHE CaMOCTOSITEIbHO KOHTPOJIMPOBATh CBOE BpeMs M YIPABIATh UM;

* I03HaBaTesbHas pe(IeKCHsl B OTHOIIEHUU JEMCTBUN MO PEIICHUIO YUeOHBIX U
MO03HABaTENbHBIX 3a/1a4;

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

* MPOBOJIUTH HAOIIOACHHUE U SKCIIEPUMEHT MO PyKOBOJICTBOM YUHTEIS;

* OCYUIECTBJIATH PACIIMPEHHbIN MOUCK HHPOPMAIUH C UCTIOJIB30BAaHUEM PECYPCOB
oubnuotex u UHTEpHETA;

* CO3/1aBaTh U MpeoOpa30BbIBATh MOJEIU M CXEMBbI JJISl pelIeHHs 3a1ay;

* OCYILECTBJIATH BEIOOP Hanbosee 23pHEeKTUBHBIX CITIOCOOOB pPEIICHHs 3a71a4 B
3aBHUCHUMOCTHU OT KOHKPETHBIX YCIIOBHIA;

* 1aBaTh OMpe/IesICHUE MOHATUSM;

* YCTaHABJIUBATh IPUYUHHO-CIIEJCTBEHHBIC CBS3H;

* OCYIIECTBJIATH JIOTUYECKYIO OMIEPALIUIO YCTAHOBJICHHS POJIOBUIOBBIX OTHOIIICHHIA,
OTpaHUYCHUE TIOHATHUS;

* 000011aTh TOHATHSI — OCYIIECTBIIATH JOTHYECKYIO OTIEPAIHIO IEPEX0/1a OT BUIOBBIX
MIPU3HAKOB K POJIOBOMY MOHSTHIO, OT MOHATHUS C MEHBIIMM 00BEMOM K MOHSATHIO C OOJIBIIUM
00BEMOM;

* OOBSACHSATD SBJICHUS, IPOLIECCHI, CBSI3U M OTHOILLIECHUS, BBISIBIIIEMbIE B X0/1€
HCCIEA0BaHUS;

* BBIJBUTaTh TUIOTE3bI O CBA3AX U 3aKOHOMEPHOCTSIX COOBITHI, IPOIIECCOB, 0OBEKTOB;

* IeNaTh YMO3aKJIIOYeHUs (MHIYKTUBHOE U 110 aHAJIOTHHN) U BBIBOJBI HA OCHOBE
apryMeHTaluu.

KoMMyHuKaTHBHBIE YHHBepcaJbHbIe Y4eOHbIe AeiicTBUS



* YUUTHIBATh Pa3HbIC MHEHHS U CTPEMHUTHCS K KOOPMHAIIMY PA3IMYHBIX TIO3HUIIHIA B
COTPYIIHUYECTBE;

* hopmynrpoBaTh COOCTBEHHOE MHEHHE U TIO3UIUIO, apT'yMEHTHPOBATh U
KOOPAMHUPOBATH €€ C MO3UIUAMHU MApTHEPOB B COTPYIHUUECTBE MPH BHIPAOOTKE 00IIIEro
pelIeHNs B COBMECTHOM AEATEIbHOCTH;

* apryMEHTHPOBATH CBOIO TOUKY 3PEHHUS, CIIOPUTH U OTCTAWBATh CBOIO TIO3HIIUIO HE
BpaKJeOHBIM /ISl ONIIIOHEHTOB 00pazoMm;

* 33J1aBaTh BOIPOCHI, HEOOXOAUMBIE JJIsl OpraHU3aIMK COOCTBEHHOW AEATEIBHOCTH
COTPYAHUYECTBA C TAPTHEPOM;

* OCYILECTBIIATH B3aUMHBIN KOHTPOJIb M OKa3bIBATh B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMMOTIOMOIIIb;

* OPraHW30BBIBATH U IJIAHUPOBATH YIEOHOE COTPYTHUYECTBO C YUUTEIIEM H
CBEPCTHHKAMH, OTIPEEIISATh eI U QYHKIIMK yIaCTHUKOB, CIIOCOOBI B3aMMO/ICHCTBYS,
TJIAHUPOBATh OOIITHE CIIOCOOBI padOTHI;

* OCYIIECTBIISITH KOHTPOIIb, KOPPEKIIHIO, OIICHKY JCHCTBUI MapTHEPA, yMETh yOSKIaTh;

* paboTaTh B rpyIlle — yCTaHABIWBATh paboune OTHOMIEHUS, Y)(HEKTUBHO COTPYTHUYATH
U C0cOOCTBOBATH MPOAYKTUBHON KOOTIEpAIK; UHTEIPUPOBATHCS B IPYIIITY CBEPCTHUKOB U
CTPOUTH MPOJTYKTUBHOE B3aUMO/ICHCTBUE CO CBEPCTHUKAMHU U B3POCIIBIMH;

* OCHOBaM KOMMYHHKaTHUBHOH pediexcuu;

IIpenmeTHble pe3yJibTaThI

. OTHCHIBATh CBOMCTBA TBEP/BIX, )KHUJIKUX, Ta3000pa3HbIX BEIIECTB, BbIACIAA UX
CYyIIECTBEHHbIE TPU3HAKY;

. XapaKTepH30BaTh BEILIECTBA [0 COCTABY, CTPOCHHIO U CBOMCTBAM, YCTaHABIUBATD
MIPUYMHHO-CIICICTBEHHBIE CBSI3U MEXK]y JAHHBIMU XapaKTepUCTUKAMU BELIECTBA;

. PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSITHIA: aTOM, MOJIEKYJIa, XUMHUECKUN
AJIEMEHT, IPOCTOE BEIIECTBO, CII0’KHOE BEIIECTBO, BAICHTHOCTH, UCIIOJIb3Ysl 3HAKOBYIO CHCTEMY
XUMHH;

. JaBaTh CPABHUTENBHYIO XapaKTEPUCTUKY XUMUYECKHUX DJIEMEHTOB U BaKHEHIIINX
COEIMHEHUI eCTeCTBEHHBIX CEMEMCTB MIEIOYHBIX METAJIIOB U TaJIOT€HOB;

. MOJIb30BaThCs Ta00PATOPHBIM 000PYAOBAHUEM U XUMUYECKOH MOCYAOH;

. MIPOBOJIUTH HECIOXKHBIE XUMUUECKUE OTIBITH U HAOIIOACHUS 32 U3MEHEHHEM CBOMCTB
BEIIECTB B MPOIIECCE UX MPEBPAIIEHUI; COOMIOAATh MPpaBHia TEXHUKU O€30MTaCHOCTH MPU

IMPpOBCACHUUN Ha6HIO,I[CHI/II‘;I 1 OIIBITOB,



® Pas3iinvdaTh SKCIICPUMCHTAJIBHO KHUCJIOTHI U ICJI04YH, ITOJIb3YysACh HHAUKATOPAMMU,

0CO3HATh HEOOXOAUMOCTD COOMIOICHHSI Mep 0€30MaCHOCTH MPH OOPAIICHUH C KUCIOTaMHU U

LIEJI0YAMHU.
. rPaMOTHO OOpamaThCs C BEHIECTBAMHU B TOBCETHEBHOM KU3HU,
. 0CO3HaBaTh HEOOXOAUMOCTh COOIIOJICHUS TPABUIT SKOJIOTUIECKH OE30I1aCHOTO

MOBEJCHUS B OKPYXKAIOIIEH TPUPOJHOM CPEE;

° IIOHUMAaThb CMBICII 1 HCO6XOI[I/IMOCTI> CO6JIIOI[CHI/I$I HpCILHHC&HHﬁ, npeajiaracMbIX B
MHCTPYKUUSAX 110 UCTIOJIB30BAHUIO JIEKAPCTB, CPEJICTB OBITOBON XUMUU U JIp.;

° 00BEKTUBHO OIICHUBATh I/IH(l)OpMaHI/II-O 0 BCHICCTBAX U XUMHUYCCKUX MPOLECCCax,
KPUTHUYECKH OTHOCUTBHCA K IICEBJOHAYYHON MHPOpPMaIK, HEA0OPOCOBECTHO pekiame,

KacaIOHleI\/JICﬂ HCII0JIBb30BaHU pa3JIMYHbIX BCIICCTB.

Conepxanne mporpaMmmsl

MHoroo0pa3ue XMMHYECKHX peaKkuui

Knaccudukanus XuMHUYIeCKUX PEaKIUi: peakIui COCIUHECHUS, PA3JI0KEHHUs, 3aMEIICHHS,
oOMeHa. OKHUCIUTENHLHO-BOCCTAHOBUTEIbHBIE peakuu. OKUCIUTENh, BOCCTAHOBUTEIb, TPOLIECCHI
OKHUCJIEHHS U BoccTaHOBieHUA. (CoCTaBlieHHME YPaBHEHHM OKHCIMTEIHbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ MOMOIIBIO METO1a ANEKTPOHHOTO OanaHca.

TennoBeie 3PPEKTHl XUMUYECKUX PEAKIUH. DK30TEPMUUYECKHE M DSHIOTCPMUUYCCKHE
peakuu. Tepmoxumudeckue ypaBHeHUs. PacueTsl IO TEPMOXUMHUYECKUM YPaBHEHUSIM.

CkopocTh XMMHUYECKUX peakiuil. DakTopbl, BIMIIOMIME HAa CKOPOCTh XUMHUYECKHX
peakuuii. I[lepBonauanbHoe mnpexacraBieHue o katanuse. OOpatumble peakuuu. [lonsiTe o
XMMHYECKOM paBHOBECHHM. XHMHUYECKHE pEaKUUd B BOAHBIX PACTBOpaX. ODJIEKTPOJIUTHl U
HeanekTposiuThl. Monbl. Katnons! u anuonsl. ['uapaTHast Teopusi pacTBOPOB. DNEKTPOIUTHYECKAS
JMCCOLMAIUsl KHUCIOT, OCHOBaHMW u coneld. CrnaOble W culibHBIE 3JEKTPOIUTHL. CTeneHb
mucconuanuu. CTeneHb auccouuanuu. Peaknuum MOHHOTO OOMeHa. YCIIOBUS TEUEHHUs peakiuil
MOHHOTO OOMeHa 10 KOHIAa. XHMMHYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHX
COEJJMHEHUIN B CBETE NPEACTaBICHUN 00 3IEKTPOJUTUYECKON AUCCOLMAIMU U OKUCIUTEIIBHO-
BOCCTaHOBUTEJbHBIX peakuuil. [lonaTue o runpomuse conen.

MHoroo0pa3ue BemecTs

Hewmerannel. ['anorensl. [lonoxenne B NepuoANYECKOW CUCTEME XMMHUYECKHUX JJIEMEHTOB,
cTpoeHue ux aromoB. Haxoxnenue B npupoje. @usndeckue 1 XUMUYECKHE CBOMCTBA raJIOr€HOB.
[lonyuenue m npuMeHEHHE TajgoreHoB. XJop. PU3NYECKHME M XMUMHMUYECKHUE CBOMCTBA XJIOpa.

[Ipumenenue xnopa. Xnopoogopoa. dusnueckue cpoiictBa. [lonydyenne. ComnsHast KucioTa U



e¢ comm. KauecTBeHHass peakuusi Ha XJIOPHA-MOHBL. Pacro3HaBaHue XJIOPHIOB, OpPOMHJIOB,
HOJUJIOB.

Kucnopon u cepa. Ilonoxxenue kucnopona u cepsl B [ICXD, ctpoenue ux atomos. Cepa.
Amnorponus cepsl. @uznueckne U XuMuueckue cBoictsa. Haxoxxaenue B npupone. [Ipumenenne
cepbl. CepoBosiopoa. CepoBoIOpoAHAS KUCIOTA U e colii. KauecTBeHHas peakius Ha CyIb(uI-
uonbl. Okcua cepol (IV). dusnmyeckue u xumuueckue cpoicTa. [Ipumenenue. CepHucras
kuciora u ee coiu. KauectBeHHas peakuusi Ha cynbdur-uonsl. Okcun cepsl (VI). Cepnas
KHCJIOTa. XWMHYECKHE CBOMCTBA pa30aBIEHHONM M KOHIEHTPUPOBAHHOW CEPHOM KHUCIOTHI.
KauectBeHHast peakuust Ha Cynb(aT-HOHbl. XUMHUYECKHE pEaKIHM, JIeKallde B OCHOBE
ITOJTY4EHUS CEPHOM KUCIIOTHI B IPOMBIIUICHHOCTH. l[pMeHenne cepHOoi KUCIIOTHI.

Azot u docdop. IMonoxenne azora u docdopa B [ICXI, cTpoeHne ux aroMoB. A30T,
¢buznyueckue U XuMUYECKHe CBOICTBa, MOJy4eHHe U mpuMeHenue. KpyroBopot azora B mpupoe.
AmMmuak: ¢u3nueckue M XMMHUYECKHE CBOMCTBa, mosyueHue u npumeHeHue. Cojid aMMOHUS.
A30THas kucimoTa U ee cBoMcTBAa. OKHCIUTENBHBIE CBOMCTBA a30THOM KHCIOTHL. [lomydueHue
a30THOM KHCJIOTHI B Jaboparopuu. XMMHUYECKHE PpEaKlHH, JIeKallue B OCHOBE MOJIY4YEHHUS
A30THOM KHUCJIOTHI B MPOMBIIUIEHHOCTH. [IpruMeHenne a30THOM KUCIOThI. COJIM aQ30THOM KHUCIIOTHI
U UX MpUMEHEeHHEe. A30THbIE yIOOpEHHUS.

®docdop. Amnmorponus dochopa. Pusznueckne U XuMudeckrne cBorictea ochopa. Oxcua
docdopa (V). Oprodochopnas kucnoTa u ee comu. DochopHbie ynoOpeHHs.

VYraepoa u kxpemuuil. [lonoxxenue yriepona u kpemuus B [ICXD, crpoeHne nux aToMoB.
VYrinepoa. Annotponus yriaepoja. Ou3nueckrue U XMMUYECKUE CBOMCTBA yriepoaa. AncopOmms.
VYrapHblii ra3, CBOWCTBa M (PU3HOJOTUYECKOE JISHCTBHUE Ha OPTaHU3M. YTIICKHUCIIBIN Ta3. YToJbHas
KucinoTa U ee coym. KadecTBeHHble peakiuu Ha KapOoHaT-HOHBL. KpyroBopoT yriiepona B
npupoje. OpraHuyeckre COeIUHEHUs yriepo/a.

Kpemuuii. Okcun kpemuusi (4). KpemuueBas kucnota u ee comu. Crekino. LlemeHr.

Mertamnel. [lonoxenune meramioB B [ICXD JI.M.MenaeneeBa, CTpo€HUE UX aTOMOB.
Meramueckass cBsi3b. DuU3MYECKHME CBOMCTBA METAJIOB. Psj  aKTUBHOCTHM METaJLIOB.
XuMmuyeckue cBoiictBa MetawioB. OOme cnocoObl monydeHus: MetauioB. CriaBbl METaIOB.
lenouynsle Metauibl. [lo/10’keHNE IIENOYHBIX METAJIIOB B MEPUOANYECKON CUCTEME, CTPOEHHE
nx atoMoB. Haxoxaenue B mpupose. MarHuili M KajablMi, UX BaXKHEUIIHNE COCIUHEHUS.
XKecTkocTh BOJBI M CIIOCOOBI €€ YCTPaHEHHUS.

Amomunuii. [lonoxkeHue aatOMHUHHS B MEPUOJUYECKOM CHUCTEME, CTPOEHHE €ro aroma.
Haxoxnenue B mpupoae. Pusznueckue W XUMHUYECKHE CBOWCTBA altOMHHUA. AMQOTEPHOCTh

OKCHUIa U THAPOKCHUJAa AJIFOMUHHA.



Keneszo. Ilomoxxenue xene3a B IEPUOJUYECKOM CHUCTEME, CTPOCHHME €ro aroma.
Haxoxnenne B mnpupone. Pusznueckue M XUMUYECKHE CBOWCTBA kene3a. BakHeimue
COEJIMHEHUS JKeJe3a: OKCHUJIbl, TUIpoKcuapl u conu xene3a (1) u xenesa (III). KauecrBenusie
peaxKuy Ha UOHBI.

KpaTkuii 0030p BaKHeHIINX OPraHUu4eCKUX BellecTB

[Ipeaqmer opranudeckoi xumun. HeopraHnuyeckue M OpPraHM4EeCKUE COCOUHEHUS.
VYrinepon — ocHoBa Xu3HU Ha 3emiie. OCOOEHHOCTU CTPOEHHSI aTOMa yIjepo/ia B OPraHM4eCKUX
COETMHEHUSIX.

VYraesonoponsl. IlpenenvHble yrieBoaopoasl. MeraH, 3TaH, MNpONaH — MPOCTEHIINE
MPE/ICTABUTENN  TPEAETbHBIX  YIrieBoJoposioB. CTpyKTypHbIE (HOPMYNBI  YIJIEBOJOPOJIOB.
['oMonornueckuii psia NpeaesibHBIX YriaeBoAOpoaAoB. ['oMonoru. PU3MYECKHE M XUMHYECKHE
CBOCTBa MpeAeNbHBIX YIIIEBOJOPOI0B. Peakiuu ropenus u 3amemienus. Haxoxaenue B mpupoje
MpesiebHBIX YIriIeBOJ0po10B. [I[puMeneHne MeraHa.

Henpenenbuble yrieBoAOpoOJbl. OTHUIEHOBBIM psAJl  HEMpENeNbHBIX YIIIEBOJOPOJIOB.
OtuieH. Du3nueckne 1 XMMAYECKUE CBOMCTBA ATUJICHA.

ALIETUJICHOBBIN PAJl HEMPEIETbHBIX YIIeBOAOpOAOB. AneruieH. CBOWCTBA aleTUJICHA.
[IpumeneHue areTuneHa.

[IpousBomubie  yraeBomoponoB. KpaTkwit  0030p  OpraHWYEeCKUX  COCAMHCHUI:
OJIHOATOMHBIE ~ CIHPTHI, KapOOHOBBIE KHUCJIOTHI, CIOXKHBIE J(QUPBI, KUPBI, YIJIEBOJBI,
aMUHOKHCIIOTHI, 6enku. Ponb 6€71K0B B Opranusme.

[lonaTe O BBICOKOMOJIEKYJSPHBIX BeniecTBax. CTpykTypa IOJIMMEPOB: MOHOMED,
MOJMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MNoJauMepu3auuu. [lonusTuieH, NOJUIPOINIIEH,
MOJIMBUHUIXIJIOPHU/L.

Cpoku ¥ MeTOoAbI peaaTu3auuu MpPorpaMmMbl

OcBoeHMe porpaMMbl pacCYUTaHO HA OJMH I0J1

Bo3spact gereit, o0ydaromuxcs no nporpamme, 14-15 ner

B teuenue oOyuyenus yuamuecs, 3aHUMAasICh OJIUH pa3 B HEAEIIO, U3y4al0T OPUTHHAIBHYIO
MpOorpaMMy 1o XUMHHU.

[Ipoucxoaut yriaybiaeHHe MOJYYEHHBIX 3HAHUH MO XUMHM C aKIIEHTOM Ha MOJy4YeHUe
HaBBIKOB CaMOCTOSITENIbHOW HcCclenoBaTeabckoi paboTel. dopma 3aHATUH NpenycMaTpuBaeT
COUETaHUE TEOPETUYECKOW YacTU C MOCIEAYIOIIEH MPAKTUYECKON NMPOBEPKOHW M 3aKpEIJICHHEM
MOJTy4EHHBIX 3HAHUM MyTEM MPOBEACHUS PA3JIMYHBIX OINBITOB HAa 0a3e XUMUUECKOH J1abopaTOpHH.
[Iporpamma peanusyercss Ha 6a3e xumudeckoil madopatopun «Touku poctay. DopMbl 3aHATHI
ONpENENAIOTCd TEM, 4YTO IpOorpaMMa HMEET MPEUMYLIECTBEHHO €CTECTBEHHOHAYYHYIO

HaIpaBJICHHOCTL C 3JICMCHTAMU XYI[O)KGCTBCHHO-3CTGTH‘-ICCKOﬁ HaITpaBJICHHOCTH.



3aHATUS TPOXOJAT B BUJE JIEKIMH, Oecell, 1aOOpaTOPHBIX 3aHATUH, MPAKTHKYMOB, a TaKXe B
(dopmMe BUKTOPHH, KOHKYPCOB, IIPa3THUKOB. Bo BpeMsi 3aHATHI JETH MOIYy4alOT TEOPETUYECKHE
3HaHUS, KOTOpBIE 3aTeM MOJKPEIUIIOT NpakTU4Yeckod pabotou. Ilemaror ocymecTBiseT
HEOOXOIMMYIO TIOJIEPKKY M KOHTPOJIb BO BPEMs BCETO 3aHATHS. 3aBEpUICHHE KaXKIOH TEMBI
COINPOBOXKIAETCA YTEHUEM COOOLIEHUH, MOATOTOBIEHHBIX OOYYarOIIMMHUCS, JEMOHCTpaluel
OTIBITOB.

Ocoboe BHMMaHUE BO BpEMs MPOBEICHUS 3aHSATHU YAETSAETCS CTPOTOMY COOJIOJCHUIO MPaBHII
paboThl ¥ TEXHUKH O€30IaCHOCTH B XUMUYECKOU J1abopaTopuu.

[Ipu peanuzanuu nporpaMMbl HCTIOIb3YIOTCS CIIEIYIOIINE METO/IbI:

- npoOnemMHbIH (IPoOJIEMHOE H3JI0KEHHE MaTepuaia MpU U3yYEHUU BOIPOCOB 3KOJIOTHUH,
HAyYHOH 3TUKH, IPH aHAIN3€ IEPCIICKTHBHBIX HAIPaBJICHUH Pa3BUTHS HAYKH);

- IpaKTUYECKU (MpakTuiyeckre paboThl HA KAXKIOM 3aHATHH);

- JIeTeNbHOCTHBIN (BBEICHUE MHIMBHIyTbHBIX 3aJaHUN U CAMOCTOSITEIIHHON pabOTHI C

TUTEPATYPOi).

KanengapHo-TeMaTH4eCKMH IJIAH 3AHATHI TONOJHUTEIbHOMN
o0pa3oBaTe/ibHOI MPOrpaMMbl «XUMHS B IPUPOAE» ¢ YKA3aHUEM
HCI0JIb30BaHus HU(POBO TadopaTopun

«Touka pocra»

No Ha3zBanmue Obee Ha3Banue onbita | IleneBas Oo0opynosa-
3aHATH | Pa3fesoB M TeM | KOJIMYECT YCTaHOBKa HHe
s BO 4acoB
1 BBenenne B nmporpammy
1 yac
1.1 BeozHoe 3ansTue | 1 |
2 IpenmeT xXumMuu
6 yacos
2.1 IlousTHS: aTOM, 1
MOJIEKYJIa,
JJIEMEHT
2.2 dusndeckne U 1 «TerutoBoii apdexr | ITokaszars, uTo Hatauk
XUMHYECKHE pacTBOpEHUs pacTBOpeHune TeMIIepaTypbl
SBJICHUS BEIIIECTB B BOJIE» BEIIECTB UMEET PsiJl | TIUIATHHOBBIN
NPU3HAKOB
XUMHUYECKOU
peaku
2.3 dusnyeckue 1 «Temmeparypa [Toka3zatb JNatauk
CBOMCTBa TUIABJICHUS 3aBHCHMOCTh TeMIIepaTypbl
BEIIECTB C duznueckux TUIATUHOBBIH,
pasHbBIMH THIIAMH | CBOWCTB BEIIECTB | JATYHK TEM-
KPUCTAJUTHYECKIX OT THUTa neparypbl
pemeéTox» XUMHYECKON CBS3H | TepMOIapHBIN




24 Uuctele BemecTBa | 1
U cMecH
25 Pa3znenenue 1
cMmeceit
2.6 3akoH 1 «3aKoH co- OkcnepumenTansHo | Bechl
COXpaHEHUs XpaHEeHUsI € JJ0Ka3aTeJIbCTBO AIICKTPOHHBIE
Macchl MaccChl Be- JICHCTBUS 3aKOHA
IIECTB
3 XHUMHYEeCKHE peakIun
2 yaca
3.1 [Tonsitue o 2 «[lonmyuyenne CuHTe3 conu u3 Ludpopoit
XHUMHUYECKOM MEJIHOTO KY- KUCJIOTBI M OKCHJIA | MHUKPOCKOI
B3aMMOJIENCTBUH mopocay MeETaljia
BEIIECTB
4 CoBpemMeHHoe J1a0opaTopHOEe 000pyI0BaHHUE
1 yac
5 Pabora ¢ razamn
3 yaca
5.1 PazButne xumuu. | 2 «Omnpenenenne OkcnepumenTansHo | [TpuGop ans
OmnbiTh JIxk. cocraBa OIpE/EeNnTh OIpe/IeNICHNUs
[puctnu, BO3/yXa» COZIep)KaHUE KUC- cocraBa
K.-B. llleene JIOpO/ia B BO3/IyXe BO3/yXa
5.2 Bomopox, 1
KHCIIOPOJI U
aMMHaK
6 Pabora ¢ pacrBopamu. Bona
6 yacos
6.1 [MonsTus: 1 «Bnustane CdopmupoBatb Jatunk
pacTBop u pacTBOpUTEINS HPEICTaBICHHE O IIEKTPO-
pacTBOpEHUE Ha BIIUSIHUH HPOBOIHOCTH
JIACCOLIHALIHIO pacTBopuUTEINs Ha
JIACCOLIHALHIO
HIICKTPONIUTA
6.2 Kpucraisl 2 HaGmonenue 3a ITokasaTh [udposoit
pocTomM 3aBUCUMOCTbD MHKPOCKOIT
KPHUCTAILIOBY PacTBOPUMOCTH OT
TeMITepaTyphbl
6.3 [Iénoun u 1 «Ompenenenue CcdopmupoBats Hatunk pH
KUCJIOTHI pH Ppas3IMYHbIX IIpEaACTaBJICHUE O
cpen» mikane pH
6.4 Comm 2 «Onpenenenue 3aKkpenuTh Jatunx
KOHIICHTpPALMU HPECTaBICHHE O 3IIEKTPO-
COJIH TIO AJIEKTPO- 3aBUCHMOCTH HPOBOHOCTH
IPOBOIHOCTH 3IIEKTPO-
pacTBopa» IPOBOIHOCTH
pacTBOpOB OT
KOHIICHTpPALMU
VIOHOB
7 MeTasibl 4 X cOeTUHEHHs 2 yaca




7.1

Meraisl 1 X

COEIMHEHHUS —
CTOMKUE U
aKTHUBHBIE,
TBEpPIBIC U
MSITKHE,
JIparoleHHbIe
7.2 Meraisl «CpaBHHTEIBEH KonuuectBenHO Jatunx
OCHOBHBIX TPYIIT asl XxapakTe- 0XapaKkTepH30BaTh HaTPSKEHHS
pHUCTHKa BOCCTaHOBMTENb-
BOCCTaHOBMTEI HYIO CITOCOOHOCTH
bHOU METAJIOB
CIIOCOOHOCTH
METAJIJIOB
10 DJIEKTPOXUMHUS
2 yaca
10.1 I'anpBanMyeCKHe «3aBHCUMOCTb Cdopmupoats JaTtunk
3JIEMEHTHI 3JIEKTPO- MPENICTaBIICHUE O DIIEKTPO-
ITPOBOAHOCTH 3aBUCUMOCTHU IIPOBOAHOCTH
pacTBOpoOB 3JIEKTPOIIPOBOIHOC
CHIIBHBIX TH PaCTBOPOB OT
JJIEKTPOJIUTOR KOHIICHTPALIAH
0T HNOHOB
KOHIIEHTPAHA
HMOHOBY»
10.2 Koppozus
METAJUIOB.
3ammuTa oT
KOPPO3HH
11 Keaeso. CBoiicTBAa KeJie3a
2 yaca
11.1 OcobeHnoctn
JKesesa u
COCIUHCHNH
JKeesa.
MarueTnsm
11.2 Peakun
COeIMHECHUN
JKeesa.
XuMudeckas
panyra
12 Hemeraibl
2 yaca
12.1 Cepa u dochop — «CuHnre3 N3yunth
TUIINYHBIC cepoBoaOpOaa. J'Ia60paTOpHI>I€
HpCHCTaBI/ITeHI/I KauecTBeHubie CHOCO6BI
HEeMETAILIOB peakiuu Ha MOJTYYEHHUSI Cepo-
CEpOBOIOPO/I U BOJIOPO/IA, €ro
CYNbOUIB CBOMCTBA U
CBOMCTBa
CynbhuI0B
12.2 T"anoreHsr.
CXoncTBO M
paznuuus
13 AHAJIN3 M 0YMCTKA BEIeCTB 2 yaca




13.1 Crioco6b1 1
oOHapyXeHus
KAaTHOHOB U
AQHUOHOB.
IIBeTHbIC
peakuuu. AHanus
cMecH coJied
13.2 OKHUCIUTENHHO- 1 «13menenne pH Jlokasatsb, 4TO B Hartunk pH
BOCCTAaHOBHUTECIJIbH B XOI¢ nporecce
bI€ PEaKIINH B OKHCJIUTENLHO- nporekanuss OBP
OBITY U B BOCCTaHO- BO3MOKHO
naGopaTopuu BUTENbHBIX o0Opa3oBaHue
pCeaKkum» KHUCJIOThI UJIN
IEJIOYH
14 I'enernueckasi CBSI3b HEOPraHUYeCKHUX COeIMHEHNH 24aca
14.1 MHmuoroo6paszue 1 «Ornpenenenue DkcrepuMeHTanbHo | JlaTumk
HEOPTaHUYECKUX aMMHaYHOM pa3nnyaTth AIIEKTPO-
XUMHNUCCKUX CCIINTPEI U MOYCBUHY U MUHE- IIPOBOAHOCTH
BEIIECTB U MOYEBHHBD» pajbHbIE
peakuuin ynoOpeHus
14.2 Oxcuap 1
METAJIJIOB U
HEMETAJUIOB
15 MHoroo6pa3ue opranniecKux coeJuHeHuii 3 yaca
15.1 Mmuoroobpaszue 1
COEIMHEHNM
yrieponaa
15.2 Moroiue 1 «Ompenernenue CdhopmupoBath Hatunk pH
BEIIECTBA pH pazmnanbIx NpeCTaBICHHE O
cpeny mkaie pH
154 Opranuyeckue 1
BEIIECTBA B
TIPUPOJIE

HUTOI'O: 34 yaca




®opMbI IPOBEPKHU Pe3yJIHLTATOB 00YUeHHS 1O JONOJTHUTEIbHOI porpamMmMe «XuMus
Hagvanpnas ANAarHoCTUKa - TCCTUPOBAHUC

[MpomexyTodHasi TMarHOCTHUKA — PEIICHHUE 3a1ad

Urtorosas AWNAarHoCTHUKa - TCCTUPOBAHHNC

CobecenoBanue ¢ 00yJarOIIMMHUCS

Brinoanenue HeOOIBIIHX MPAKTUYCCKUX CaMOCTOATCIIbHBIX pa60T

JleMoHCTpaIys paHee NPOJIeITaHHOTO SKCIIEPUMEHTA

B teuenue yuebHOro rojia oOyyaroniyecst yaacTByI0T B XUMHUUECKUX OJTUMIINAAX U

KOH(epeHIusIX

OO6ecneyeHue NporpaMMbl MeTOAMYECKON NPOAYKIHe

B xauectBe JAAUAAKTUYCCKUX MATCPUAIOB HCIIOJB3YIOTCA HAarJIJIHBIC rmocoOous: Ta6J'H/IIIa

pacTBOopuMOCTH u Tiepuoauueckas tabmuma J[. M. MenneneeBa; KOJUICKIIMHA TOJIE3HBIX

HCKOTAaeMBbIX, TIOUB, He(pTH, 1ITKaja TBEPAOCTH U T.11.
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CIIMCOK JIMTEPATYPBI
Jlureparypa ajst 00y4amuxcs

byxapun FO. B. Xumus sxuBoit npuposl. — M.: Pocmen, 2012. — 57 c.
3ommep K. Akkymynarop 3HaHu# o xumun. — M.: Mup, 2010. — 293 c.
Kuura i urenus mo neopranudeckoit xumun / Coct. B. A. Kpunman. 2-¢ uza. — M.
[Ipoceemenue, 1984. — 301 c.
Konapes b. H. Jlro603narensubM 0 xumun. — M.: Xumust, 2000. — 219 c.
Jleencon U. A. 3annmarensHas xumus. — M.: Pocmen, 2000. — 101 c.
Jleiictuep JI., Byiitam I1. Xumus B kpumunanuctuke. — M.: Mup, 1990. — 300 c.
[Muryuuna I'. B. [ToBTOpsieM XuMHIO HA MpUMEpPaAX U3 MOBCEAHEBHOM XU3HU. — M.: ApKTH,
2000. - 133 c.
Crenun b. JI., AnukGeposa JI. }O. 3anumarensHbie 3amanust U 3(pQeKTHbIe OMBITHI MO
xumun. — M.: [lpoda, 2003. — 351 c.
XuMus (FHIUKIONEINYECKH cloBaph MIkoibHUKA). — M.: OnMma npecc, 2000. — 559 c.

Jluteparypa ans neagarora
AxwmetoB H. C. O6mas u Heopranudeckas xumusi. — M.: Beici. mkouta, 1987. — 630 c.
bepnonocos C. C., Mengneneesa E. A. Xumus. Hoselimmii cipaBouynuk. — M.: MaxaoH,
2006. — 367 c.
Bbpaynt Jlemeii I'. FO. Xumus B uentpe Hayk. B 2-x 4. — M.: Mup, 1983. — 520 c.



Bbyces A. U., Edpumos U. I1. OnpeneneHust, MOHATHAS U TEPMHUHBI B XUMUU. 2-€ U311, — M.:
[Ipoceemenue, 2014. — 224 c.

JleontoBuu A. B. K mpoGneme uccrnenoBanmii B Hayke U B oOpasoBanuu // PazBurue
HCCIEA0BATEIBCKOM IEATENHHOCTH yyaluxcs: Mertoaudyeckuit coopauk. — M.: Haponnoe
obpazosanue, 2001. — C. 33-37.

JleonroBuu A. B. YueOGHO-uccenoBaTeNbCKas IESTEIbHOCTh IIKOJIBHUKOB KaK MOJEIb
neparoruueckoi Texnosoruu // Hapomroe oopaszoanue. — 1999. — Ne 10. — C. 152-158.
[Honynsipuas OubIMOTEKa XMMHUYECKUX AJ1eMeHTOB. B 2 kH. 2-e u3n. — M.: Hayka, 2008. —
Ku.1. - 566 c.; Kn. 2. — 572 c.

Pamcnen 3. H. Hayana coBpemennoit xumun. — JI.: Xumus, 2005. — 784 c.
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