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IosicHuTeILHAA 3aNIMCKA

Pabouas oporpaMma Kypca JMOIOIHUTENBHOTO 00pasoBaHus «XuMus B IPHPONE»
COCTaBJIEHa HA OCHOBE HOPMATHBHBIX JTOKYMEHTOB.

1. ®enepanbhbii 3ak0oH 0T 29.12.2012 roga Ne 273-03 «O6 obpasosanuu B Poccuiickon

®denepanuny.

2. KoHnenumss pasBUTHS JOTMOJIHUTEIBHOrO 0Opa3oBaHHs JIETEH. YTBepJcHA
pacniopsoxernem IIpasutelnctsa Poceniickoit ®eneparmu ot 4 centsiopa 2014 r. N 1726-p;

3. Tlopsaok opraHu3allid W OCYLIECTBICHUSI 00pa3oBATEIbHOM AEATEILHOCTH II0
JIOTIOJIHUTENEHBIM 00mmeo0pa3oBaTeisHBIM IIporpaMmamM. YTBepxaéH [IpukazoM MunucrepcTBa
oOpasoBanus u Hayku Poccuiickoit ®enepanun (Munobprayku Pocenn) ot 29 asrycra 2013 r.
Ne 1008 r.;

4. TlpumepHbsie TpeOOBaHUS K NporpaMMaM JONOJIHUTEABHOIO 0Opa3soBaHUS OETEH:
MPUJIOKEHUE K MUChMY JlemapTaMeHTa MONOAEKHON MOJNMTHKY, BOCIIMTAHUS M COLMAIBHOMN
nojepxku aereit Muno6puayku Poccun ot 11.12.2006 Ne 06-1844;

5. Meroaudeckue  peKOMEHIAUMH 110  [IPOSKTHPOBAHUIO  JOMONHUTEIBHBIX

00IIEepa3BUBAIONIMX IPOrPaMM (BKIIIOYAs Pa3HOYPOBHEBBIC IIPOTrPaMMBL): PHJIOKEHUE K TACHMY
MmunucTepcTBa o6pasoBanus u Hayku Poccuiickoit ®@enepartuu ot 18.11.15 Ne 09-3242;
Jlannas ofpa3oBarenbHas MporpaMMma MMEET €CTECTBEHHOHAYUHYIO HAlPaBJICHHOCTD,
HanpasjicHa Ha GOPMAPOBAaHHE HAYYHOTO MHPOBO33PEHHUS, pacIIupseT KPyro3op yUamuxces Ipu
JAIbHEHINEM H3YUYCHUH IPEIMETOB €CTECTBEHHOTO LIUKIIA

Ilesan mporpaMmer: 00ydeHHe NMPAKTHYECKOW XMMHM, PasBHTHE E€CTECTBEHHOHAYUHOTO

MHPOBO33pEHUA H IUYHOCTHOW MOTHUBAIlUM K II03HAHHIO qcpe3 HCCIICA0OBATC/IBCKYIO

AeATENBHOCTD B MPOIECCe U3YUEHHS XUMHH.
3agavd mporpamMmul:
- 00y4HTb OCHOBAM NPaKTHIECKON XUMHH: aHANIU3Y K CHHTE3Y;
- Hay4YWTh IPUHIAIIAM ¥ METOIHUKE IPOBEICHUS HCCIeIOBATENLCKOM paboTHI;

- 00yuHTh paboTe ¢ XUMUIECKUMH PEAKTHBAMH W IPUOOPAMH, TIPOBEAEHHIO POCTEMIINX

NabopaTOpHEIX OTlepalUii: HarpeB, IEPEroOHKa, IKCTPAKIKS, (PHIETPOBAHHE, B3BEIIUBAHHE 1 T.1L;

- O3HAaKOMHUTH C IIPOUCXOXICHUEM H PAa3BHTHUCM XHMHH, HCTOpHCﬁ ITPOUCXOXICHUA

XHMHYCCKHX CUMBOJIOB, TCPMHHOB, HOHﬂTKﬁ;

- chOPMHPOBATE ¥ Pa3BHTh HOJOKHUTETHHYIO MOTHBALHIO K JanbHEHIIeMy HU3yYEHHIO
€CTECTBEHHBIX HAyK;

- Pa3BHTh NTO3HABATEIBHYIO U TBOPYCCKYIO aKTHBHOCTE,




Ilnanupyemble pe3yabTaThl OCBOCHHA MPEAMETHOI0 Kypca

JIMMHOCTHBIE YHUBEPCAIbHbIC ydeOHbIe KeHCTBHUA:

* HOTPeOHOCTH B CAMOBBIPAKEHHH 1 CaMOPeaIN3alliK, COLMaTBHOM IPU3HAHAN,

* IO3WTHBHAS MOPaJIbHAs CaMOOIEHKA 1 MOPAIbHBIC YyBCTBA — TYBCTBO FOPAOCTH IIPH
CJTeIOBaHAH MOPAIBHBIM HOPMaM, TIEPEKMBAHUE CTHIA ¥ BUHBI TP HX HAPYIICHUH.

* YCTOMYMBBINA TO3HABATE/bHBIA HHTEPEC U CTAHOBICHHE CMBICII000pa3ytole# QyHKIHK
MO3HABATEIFHOTO MOTHBA,

* TOTOBHOCTB K BEIOOPY MPO(HUIEHOrO 00pa3soBaHHUs.

PerynsTuBHEIE yHHBEpCATBHBIE yUeOHbIE IEHCTBUS

« LieNenoJlaranue, BKIOYas IOCTAHOBKY HOBBIX lle/ie, MpeoOpa3oBaHue MPaKTHICCKOR
3a/1a9d B NIO3HABATEJBHYIO;

* [JJTAHMPOBAHUE ITyTU JOCTUKCHHUS LIETICH,

* YMEHHE CAMOCTOATENIBHO KOHTPOINPOBATEH CBOE BPEMS U YIIPaBILATE UM,

* I03HABaTE/IbHAs pe(IEKCHS B OTHOLICHHUH ASUCTBUH 10 PELICHHUIO Y4EOHBIX U
MO3HaBaTENbHBIX 3a1a4;

Mo3naBareabHbIC YHUBEpCadbHbIe yueOHbIC JeHCTBHS

* IPOBOJUTE HAOMIOZIEHHE H 3KCIIEPUMEHT II0/] PYKOBOICTBOM YUHTEIS;

* OCYIIECTBIATH PACIIAPEHHEBIH NOUCK HHGOPMAIIH C HCIIOJIB30BAHHEM PECypCOB
onbmiorex U UHTEpHETA,

* cO34aBaTh ¥ MPeoOPa30BBIBATH MOJIEIM U CXEMBI JUIS PELICHUS 3a1aY;

* OCYIIECTRIIATH BEIGOP HauboNee AP GEeKTHBHBIX CIIOCOOOB pellIeHus 3a]1a4 B

3aBUCUMOCTH OT KOHKPETHBIX YCHOBHﬁ;
* JaBaThb ONPCACIICHHC ITIOHATHAM,
® YCTaHaBJIMBATh IIPHIMHHO-CIICACTBEHHEBIC CBA3H,

* OCYIECTBIIATH JIOTHYCCKYIO ONICPAllUIO YCTAHOBJICHUS POOAOBHIOBBIX OTHOU.ICHI/Iﬁ,
OrpaHUYCHHE TTOHATHA

* 0606mAaThL MOHATHS — OCYIIECTBIIATE JIOTHYCCKYIO OTICPAIUIO NIEPEX0Aa OT BHAOBBIX
IIPpH3HAKOB K POAOBOMY ITIOHATHIO, OT IIOHATHA ¢ MCHBIITUM 00DHEMOM K OHATHIO ¢ OOIBIINM

00BEMOM;

* OOBICHATD SIBJICHUWS, IPONECCHI, CBA3H U OTHOIICHMS, BbIIBJLICMEIC B XOI€

HCCIICIOBAHUA,

¢ BBIIBHT'ATh IT'HIIOTE3bI O CBA3AX U 3aKOHOMEPHOCTAX CO6LITI/II7I, IIPOLECCOB, 06’LCKTOB;

® ICaThb YMO3aKIKOYCHUS (I/IHI[}"KTI/IBHOC H I10 aHa_TIOFI/II/I) W BBIBOJBI HA OCHOBE

apryMeHTAllHH.

KommynukaTHBHBIC yHHBEPCA/IbHbIE Y4eOHbIE AeiiCTBHS



* Y4UTHIBATH PA3HBIC MHEHHS H CTPEMUTECS K KOOPAMHALMH PA3THIHBIX 03U B
COTPYIHAYECTBE;

« opMyTHpPOBaTH COOCTBEHHOE MHCHHE U TIO3HIHIO, apryMEHTAPOBATH 1
KOOPAMHKPOBATE €€ C IIO3UIUAMH IAPTHEPOB B COTPYAHIUECTBE TIPH BEIpaboTKe 00IIEr0
pelenus B COBMECTHOR AECSTEIBHOCTH,

* aPryMEHTHPOBATH CBOIO TOYKY 3PEHHUS, CIIOPHTE U OTCTAMBATE CBOIO MOHIMIO HE
BpaX/EOHBIM UL ONIOHEHTOB 00pa3oM;

« 3a/1aBaTh BOMIPOCH!, HEOOXOIMMBIE 1Isl OPraHM3aIuK COOCTBEHHOH JIEATENIBHOCTH 1
COTPYHHYECTBA C MAPTHEPOM;

* OCYIIECTBIIATH B3aHMHBIH KOHTPOb K OKa3hIBaTh B COTPYAHHUCCTBE HEOOX0IUMYIO
B3aHMOTIOMOIIIB;

* OpTaHH30BbIBATH U IIAHAPOBATh yUeOHOE COTPYAHUIECTBO C yIUTEIEM H
CBEPCTHHKAMH, OPEIETIATH IIENH ¥ QYHKIMHK YHaCTHHKOB, CIIOCOOBI B3aNMOICHCTBHS,
I1aHMPOBATh O6LIHe cocoOk! paboTsL,

* OCYMIECTBIIATH KOHTPOJIb, KOPPEKIIHIO, OLEHKY ACHCTBUH NapTHEPA, YMCTh yOexnaTh;

* paGOTATh B IpyIilie — yCTaHaBIKBaTh paboune OTHOMEHHS, YPYEKTHBHO COTPY/HAIATE
¥ crocoOCTBOBATH NPOAYKTHBHON KOONIEPALMH; MHTEIPUPOBATECS B IPYIITY CBCPCTHUKOB U
CTPOMTSH NPOAYKTHBHOE B3aUMOJIEHCTBUE CO CBEPCTHHKAMH M B3POCIBIMH;

* OCHOBAM KOMMYHHUKATUBHOH peQIICKCUH;

IIpeamMeTHBIE Pe3yabLTAThI

OIMHCHIBATH CBOUCTBA TBEPABIX, XKUIAKUX, I' 33006pa3HbD( BCILNCCTB, BBIAC/ISAA UX
CYIIECTBEHHBIC ITPU3HAKH,

XapaKTepHu30BaTh BCIICCTBA 10 COCTaBY, CTPOCHHIO U CBOﬁCTBaM, yCTaHAB/JIMBATD

IPAYUHHO-CIICACTBCHHBIE CBA3U MECKIY NaHHBIMH XapaKTepuCTHKaMH BEIIECTBA,

PACKpBIBATh CMBICI OCHOBHBIX XHMHUYICCKHX TIOHSTUH: aTOM, MOJICKYJid, XUMHYECKUH

3JIEMEHT, IIPOCTOE BEWIECCTBO, CIOXKHOE BEIIECTBO, BAJICHTHOCTD, HCIIONIB3Y S 3HAaKOBYIO CUCTEMY
XHUMHH;

JaBaTh CPABHUTCIBHYIO XapaKTEPUCTUKY XUMHUUCCKUAX 3JIEMCHTOB U BaXXHEUIIMX

COCIMHCHUH €CTECTBCHHBIX CEMEHCTB IEeI0YHBIX METAJIOB U TAJIOTEHOB;

TOJIb30BaThCA TabOpaTOPHEIM 000pyJOBaHUEM M XUMUUECKO! IIOCYI0H;

MIPOBOAUTL HCCIIOKHBIC XUMHYCCKHUEC OIIBITHI U HaOIIOIeHHUS 32 U3BMCHECHHUEM CBOMCTB

BELIECTB B [IPOIIECCe WX MPEBPAICHHI; COOMOIaTh MpaBria TEXHUKH O€30TaCHOCTH [IPH

MMPOBCACHHH HBGMOHCHHﬁ H OIIBITOB,




S pa3in4darb SKCIEPUMCHTAIIBHO KHCJIOTHI B LIEJI0YH, [IOIb3YACh HHINKATOPAMHU,

0Cco3HAaTh HeOOXOUMOCTD COOIIONEHHS MED 0e30macHOCTH ipu O6paHIGHI/II/I C KHCJIOTaMH¥ 1

oIenoYaMH.
. TpaMOTHO o6pan1aTbc;1 C BEIIEeCTBAMHU B HOBCGHHeBHOﬁ JKU3HH,
© 0CO3HaBaTh HEOOXOJUMOCTE COOMOACHNS fIpaBUJI 3KOJIOTHICCKH 0e301IacHOro

TIOBEJICHHS B OKPYXXaloleli IPUPOIHOH cpene;

. HOHMMATh CMBICI U HEOOXOMMOCTh COOIOICHUS IPEAIIMCaHNH, TPEJIaracMbiX B
HHCTPYKIHSX 110 MCIIOJB30BaHMIO JIEKapCTB, CPENCTB OBITOBOK XHMHH M JIP.;

. 06BEKTHBHO OLIEHHBATh HHGOPMAIIUIO O BEILIECTBAX U XUMHUUECKUX Ipoleccax,
KPHTHIECKH OTHOCHTBCS K NICEBJIOHAYTHOM HH(bOPMAlKH, HeOOPOCOBECTHO! PEKIIame,

Kacaloleics UCIOIb30BaHUs pa3/IMIHEIX BECIICCTB.

CoaeprxaHue NporpaMmbli

Muorootpa3yie XHMHYECKHX pPeaKIHi

Kiaccudukanns XUMHUECKUX PEAKIN: peaklMy COCAWHEHUS], Pa3JIoKCHHs, 3aMEIIEHHUS,
ooMmeHa. OKHCAUTENLHO-BOCCTAHOBUTEIbHBIC peakiini. OKUCIUTENb, BOCCTAHOBUTEIIb, [IPOLICCCHI
OKHCJIEHMS M BoccTaHOBeHUA. COCTaBIEHHE YpPAaBHEHWH OKHCIMTENBHO-BOCCTAHOBUTENIBHBIX
peakiyii ¢ IOMOIIBI0 METO/Ia 3JIEKTPOHHOr0 Oanaxnca.

Temmosele 3QdEeKTHI XUMHUUECKUX peakiuil. IDK30TEPMHYECKHE M IHIOTEPMHUUECKHE
peakiuu. TepMOXHMHMUYECKHE YpaBHEHHS. PacueTsl 10 TEPMOXUMUYECKHM YPABHCHHUAM.,

CxopocTh XHMHYECKHX peakuud. DaxkTopbl, BIUSIONIME HA CKOPOCTh XHMHYECKHX
peakuuii. IlepBoHauanbHoe mnpeactapiaeHue o Karanuse. OOpatumble peakuuu. Ilomstue o
XAMHYECKOM PpaBHOBECHH. XHMHYECKHE pPEaKIMi B BOIHBIX pPAacTBOpax. OJEKTPOIMUTHI H
HeanekTpoauThl. Monsl. KaTtuons! 1 anuoHbL. ['HapaTHas TeOpHs pacTBOPOB. DJIEKTPOIUTHYECKAS
JUCCONMANMS KHCIIOT, OCHOBaHHH M coneil. Crabple W CHIBHBIE 3JIEKTpOJHTHL. (CTemeHb
aucconmanuy. Crenenb Auccouyanuu. Peakuuu HOHHOTO oOMEHA. YCJIOBUS TEYCHUS PEAKIMH
HOHHOTr0 OOMEHa J0 KOHIA. XWUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHHYECKHUX
COECIMHEHUN B CBETE NPEACTABIACHUH 00 3NEKTPOIUTHUYECKON TUCCOIUAIMU M OKHUCIUTE/IBHO-
BOCCTAHOBHMTENBHBIX peakiui. [lonsiTHE O rTHApOIH3E COoNEi.

Mmnoroo0pasue BemecTs

Hemeramnsl. anorenst. [Tooxenne B Meprognyeckol CHCTEME XUMHYECKHX 3JIEMEHTOB,
cTpoeHue ux atoMoB. Haxoxaenue B npupone. @usnueckue ¥ XUMHYECKUE CBONHCTBA FaJIOTEHOB.
[lonyyenne w mpuMeHeHne ranoreHoB. Xiop. Pu3MUecKHe W XUMHUECKHE CBOMCTBA XJjopa.

Ilpumenenue xsiopa. Xinoposogopos. @usuueckue cpoiictsa. [Tonyuenne. ColsiHHAS KMCTOTA U




e€ comu. KauecTBeHHas peakiys Ha XJOPUA-HOHBL Pacro3HaBaHHE XJIOPHJIOB, OpOMHJIOB,
HOJH/IOB.

Kucnopon u cepa. [lonoxenue kucnopona u cepsl B [ICXD, crpoenue ux atomon. Cepa.
Annotponus cepbl. Pusndeckue u xuMudeckue ceoiictsa. Haxoxnenue B npupoze. [Ipumenenne
cepbl. CepoBonopoa. CepoBonopo/iHas KHCIOTa U ee coni. KauecTBeHHas peakuus Ha Cyib(u-
HoHbL. Oxcun cepel (IV). ®usnueckne u xumudeckue cBoiicrBa. [Ipumenenne. CepHuCTas
kuciora u ee comd. KavecTBeHnas peakuus Ha cyabout-nonbsl. Oxcun cepsl (VI). Cepuas
KHCT0Ta. XHUMHYECKHE CBOHCTBA pa3baBIECHHONM M KOHIIEHTPUPOBAHHOM CEPHOM KHCIOTHL
KayecteenHast peakuuss Ha CynbGar-uoHbL, XHMMHYECKHE DEAKIHH, JIEKALUIAE B OCHOBE
TOTYHYeHHs CePHOM KHCIIOTHI B IPOMBILITIEHHOCTH. [[puMeHeHre cepHOM KMCIIOTEL

Asot u docop. ITonoxenue asora u pocdhopa B IICXD, crpoeHne Ux aToMoB. A30T,
(hr3AIECKHE U XUMIUIECKHE CBOMCTBA, IOyYeHNe W TPIMEHEHHE. Kpyrosopor a3ota B mpupose.
AMMHaK: (QU3MYECKHE M XMMHYECKHE CBOMCTBA, MONydeHHME M NpHMeHeHHe. Colu aMMOHHS.
A30THas KHCNOTa M ee cBoMcTBa. OKHMCTHUTENBHBIE CBOWCTBA A30THOH KHCIIOTHL [omyuenne
a30THOH KHCIOThl B J1a00OpaTopuu. XUMHUYECKUE peaKiMH, JeXallhe B OCHOBE [ONy4YeHHUS
a30THOH KHCJIOTHI B TIPOMEIIIIEHHOCTH. [IpMeHerHe a30THOM KucnoTsl. CoMy a30THOH KUCTOTHI
¥ UX NPHMEHECHHE. A3OTHBIC yN0OpEHHUS.

®ocdop. Annorponust hochopa. Ousnueckre U XUMHIECKHE CBOMCTRA doctopa. Oxcun
docdopa (V). Oprodocdopras kucnora u ee conm. @ochopubie yaobpenus.

Yrnepon u kpemHuit. [lonoxenue yriepona u kpemuus B [ICXD, ctpoenue ux aToMoB.
Yriaepoa. Aanorponus yriepoaa. GU3MUECKHE B XUMHUYECKHE CBOHCTBA yrnepona. Ancopbuus.
YrapHbIi ra3, CBOMCTBA H QH3HONOTHIECKOE NEHCTBHE Ha OpraHu3M. YTIIEKHCIbIH Ta3. YroibHas
Kucaora ¥ ee conu. KayecTBeHHBIC peakivu Ha KapGOHAT-HOHEL Kpyroeopor yriuepona B
npupozie. OpraHuYecKre COeIMHEHHS YTTIEPOa.

Kpemunit. Okcun xpemuus (4). KpeMmHHeBas KHCIOTa U ee COJL Crexno. Ilement.

Meramnsr. [Tosnoxenue Meramnos B TICXD J.M.MenpneneeBa, cTpoeHHE WX aTOMOB.
Meranyeckas cBa3b. Dusnueckue CBOMCTBA METALIOB. Psan  akTMBHOCTH MeTaJLIOB.
Xwmrdeckue cBoicTBa MeTauios. O6Imue crocoGs! nony4eHus MerannoB. CIIaBs! METaIIOB.
[lenounpie Merawibl. TonoxeHHe WENOYHBIX METALIOR B IIEPUOUYECKON CHCTEME, CTPOCHHE
uX atomoB. Haxoxzenue B mpupone. Marumit u KaJIbIMH, WX Ba)KHEHIIME COeTMHEHMS.
Kectrocets Boapl ¥ cioco6rl ee YCTPaHEHHS.

Amomunuii. IMonoxenne amoMuaus B HNEPUOJUIECKON CHUCTEME, CTPOEHHE €ro aToMa.

Haxoxnenne B mpupome. ®usuueckne n xummyeckue CBOHCTBA QTFOMHHHA. AM(OTEpPHOCTD
OKCH1a ¥ THAPOKCH 1A ATFOMUHHS.




XKeneso. Ilonoxedue xenea B IEPHOAUYECKOH CHCTEME, CTPOEHHE €ro aroma.
Haxoxaenve B mpupoae. Pusuueckme W XHUMHUYECKWE CBOHCTBa enmesa. Baxhelmue
COE/IMHECHHUS Keye3a: OKCHabl, ruapoxcuns! u conu xenesza (II) u xenesa (III). KauecTennnle
pEaKIuu Ha HOHBI.

Kpatknii 0630p Ba’kHeilIIMX OPraHUYECKUX BEIECTB

[lpemMer opraHudeckoit xuMuu. Heopranmveckwme U OpraHHUECKHE COEIUHEHHS.
Yrnepos — ocHOBa XU3HH Ha 3emile. OCOOEHHOCTH CTPOESHHS aTOMa YIJIEPOAa B OPraHHYECKHX
COeIHHEHUAX.

Yrnesogoponsl. llpenensHele yrimeBomoponasl. MeraH, 3TaH, NpOHaH — MPOCTEHINHE
MPEACTABHTENN IIPEJENBHBIX  YIIeBOJAOpoZoB. CTpyKTypHBIE (OPMYINIBI  YIIIEBOMAOPOIOB.
I'omonorvdeckdii psil NpeAenbHBIX YTIeBomoponoB. I'omonorn. Pusuueckue M XUMHUYECKHE
CBOMCTBA NpeNeIbHLIX YTIEBOXOPOOB. Peakiiu ropenus u 3amemienvst. Haxoxaenue B Ipupoae
NpeACIbHBIX yrileBoaopoaoB. [Ipumenenue Merana.

HempenessHele yrneBomopombpl. OTHIECHOBBIA DAL HENpENENbHEIX  YIIIEBOJOPOJIOB.

JtuwieH. QU3HYECKHE B XHMHUYECKHIE CBOHCTBA ITHJICHA.

ATCTAIIEHOBBIA psJl HENPEJENBHEIX YIIeBOAOponoB. AneTuneH. CBolicTBa aleTHICHA.
IIpaMenenue aneruneHa.

Ilpoussonnbie  yrneBomopomoB. KpaTkuit  0630p OpPraHMYECKHX  COEIMHEHHI:
O/THO4TOMHBIE  CIHUPTHI, KapOOHOBBIE KHCIOTHL, CIHOXHbIE O(HpPBI, KHPBL, YIJIEBOMBL,
aAMHHOKHCIIOTHI, OenkH. Poib 6e1koB B opranusMe. |

IlonsTHe © BBHICOKOMONEKYIPHBIX BelecTBax. CTPyKTypa IIOJJUMEPOB:  MOHOMED,
TIOJIAMED,  CTPYKTYPHOE 3B€HO, CTEIEHb TNOJNUMEPH3alUM. [lONMITHIIEH, MNONMIIPONHIIEH,
HOJTMBHHHIIXJIOPHIL.

Cpoxn u MeToIbI peatu3anuu MporpamMMBbl

OcBoennre IporpaMMBbI pacCUAUTaHO HA OAH TOJL

Bospacr neteit, o6yqatomuxcs no mporpamme, 15-16 net

B Teuenne obydenus ywammecs, 3aHUMasCh OqUH pa3 HEACIO MO JBa 4Yaca, M3Y4arT
OPHTHHANBHYIO [IPOrPaMMY 110 XMMUH.

IIpoucxonuT yriyGneHde MOMYYEHHBIX 3HAHMM N0 XUMHH C© aKIEHTOM Ha MOJIyYCHHE
HaBBIKOB CaMOCTOATENIbHOH HCCIIeNoBaTeNbeKod paboTel. PopMa 3aHsTHIL IIpelycMaTpUBaeT
COYCTAHHEC TCOPETHYECKOH YacTH ¢ MOCIEAYIONEH NPaKTHICCKON IIPOBEPKOR U 3aKpeIlIeHHEM
TOJTy4CHHBIX 3HAHHH NYTEM NPOBEACHHS Pa3IMYHbIX OIBITOB HA 05a3e XHMUUECKOL n1abopaTopuH.
IIporpamMma peanusyercs Ha 6ase XMMHUYECKOM naboparopun «Toukn pocray. Dopmsl 3aHATHIA

ONPEACIAIOTCA TEM, YTO IporpaMMa HMeEET IIPEUMYILIECTBEHHO CCTCCTBEHHOHAYYHYIO

HaIpaBJICHHOCTD ¢ 3JIEMEHTaAMHA XYIOXECTBCHHO-3CTETHYECKOH HalpaBJICHHOCTH.




3am+mx npoxq)w*'r B BHAEC JEKIHi, Oecen, 1a0OpaTOpPHBIX 3aHATHH, PaKTHKYMOB, a TalKe B
dopme BHI(TOthL KOHKYPCOB, Npa3sIHAKOB. Bo BpeMs 3aHATHI NETH MOJNYYalOT TEOPETHUCCKHE
3HaHWsA, KOTOpBIE 3aTeéM NOAKPEIUBIOT mpakTudeckod pabortoi. Ilemaror ocymecTBiseT
HeoOXOIMMYIO TOJUIEPKKY H KOHTPOJL BO BpeMs BCEro 3aHATHA. 3aBepICHHE KAKIOH TEMEI
COMpPOBOKJIASTCH YTEHHEM COOOIIEHHUH, MOATOTOBNCHHBIX OOYYalONMMHCS, JEMOHCTpAlUCH
OTIBITOB.

Ocofoc BHHMAaHHE BO BPEMS IIPOBEACHHS 3aHATHH yAEIACTCA CTPOrOMY COOJIFONCHHIO MpaBHUII
paﬁ(rl'bl ¥ TEXHHKH 6e301MacHOCTH B XUMHYECKOH J1abopaTopuH.

Hpq pemmsaupn‘uporpaumm HCNOJB3YIOTCA CICAYIOIIHE METO/IBL:

- mpoGnemHblH (npobieMHOE W3JI0KEHHE MaTepHala IpH M3Y4YeHHH BOIIPOCOB 3KOJIOTHH,
HAYYHOH 3THKHM, IPH aHAIN3€e MEPCIEKTHBHAIX HANPABJICHAN pa3BUTUA HAYKH);

- IpaKTHYecKuil (MpakTHYeCcKHe paboThl Ha KajkKIOM 3aHATHH);

- JesTeIbHOCTHEINA (BBeIeHHE HHIMBHIYATLHBIX 3aiaHHi M CAMOCTOSTENBHOM paboThI ¢

JIHTEPATYPOH).




KaneﬂaapHO—TemaTuqecxni’l 1JIaH 3aHATHH IlOHO.J'lHl/lTeJIbHOﬁ

o0pa3oBaTesibHOH NporpaMmbl «XHMHS B IPHPOJAE» C YKa3aHHEM

HCNOJIb30BaHuSA M poBoii 1abopaTopun

«Touka pocra»

Ne Ha3Banue O61ee Hazpanwue oneita | Lleneras O6GopyaoBa-
3QHSATH | pa3lesioB H TeM | KOJIHYECT YCTaHOBKa HHe
A BO 44COB
1 BBenenue B nporpamMmmy
2 yaca
1.1 BBojHOE 3aHATHE | 2
2 IIpeameT XUMHUH
r 7 yacoB
2.1 [ToHsATHUS: aTOM, 1
MOJIEKya,
_ | anemMeHT
7. W) | OusnuecKye U 1 «Temnopoii a¢gdext | [lokaszars, yro HMatauk
XUMHYECKHE pacTBOpEHHS pacTBopeHue TEMIIEPATYPhI
ABJICHHUS BEIIECTB B BOZIEY BEIIECTB IMEET P | TUIATHHOBBIMA
IMPU3HAKOB
XUMHUUYECKOU
_ | pEaKLUH
23 Ousnueckue 1 «Temneparypa IMoxazatsb JlaTumk
CBOWCTBa IUTaBICHUS 3aBUCHMOCTD TeMIIEpaTyphbl
| BEIIECTB C ¢uzHIecKkux TIATHUHOBBIH,
Pa3HBIMH THIIAMH | CBOMCTB BELIECTB | JATUMK TEM-
| KPUCTAJUIMYECKHX | OT THIA Heparypsl
peLréToky XUMHUYECKOH CBA3M | TepMOmapHsIi
24 YncTeie BemecTna | 1
| U cMecH
[ 2.5 ; Pa3spenenune 2
| | cMeceit
i 2.6 ‘ 3aKkoH 1 «3aKoH co- OxcniepuMeHTanbHO | Beckl
COXpaHEHHs XpaHeHus € J0Ka3aTeNbCTBO 3JIEKTPOHHBIE
Macchl Macckl Be- JEUCTBUSA 3aKOHA
HICCTB»
3 XHMHYeCKHe peaKuHu
3 gaca
3.1 [Monsartue o 2 «ITomyyenue CuHTes conu u3 Hudporoii
XUMHYECCKOM MCIHOTO KY- KHCJIOTBI U OKCHUA MHUKPOCKOII
B3aUMOCHCTBUH rnopoca MeTallia
BEINIECTB
g2 IpuHImnL 1
rpauuecKoro
0TOOpaXKeHus
peakuuyi
4 Cospemennoe 1a6opaTopnoe obopyaoBanue
2 yaca
S Pa6ora ¢ razamu

g3qaca




| 4gaca

5.1 Passurue xumuu. | 2 «Onpenenenne DxcnepumenTansio | Tlpubop ans
Ommite JDx. cocTapa OIpeacinuThb OTIpeACIICHUS
[Ipuctiu, BO3IyXa» COICPIKaHUE KHC- cocTaBa
K.-B. llleene JIOpOJA B BO3YXE BO31YXa
52 Bonopon, 3
KHCJIOPOJ H
aMMHaK
6 ' A3yuenne razos | 2
| H pacTBOpOB
| 7 PaGora ¢ pacreopamu. Boga
8 yacos
7 IMoHaTHA: 2 «BuunsiHue Cdopmuporats Hatumk
pacTBop U pacTBOpHTENS npeCTaBIeHue O HIIEKTPO-
pacTBOpeHue Ha BIUSTHAA HPOBOJHOCTH
JHCCOLUALIMION pacTBOpHTENS HA
JMCCOLMALIMIO
DIIEKTPOJIUTA
7.2 Kpucranin ) Habmonenue 3a [Tokazate Ludporoit
pOCTOM 3aBUCHMOCTH MUKPOCKOTI
KPUCTAIOB» PacTBOPUMOCTH OT
TEMIEPaTy Pl
73 Ignoum 1 2 «Omnpenenenne Cdopmuporatb Hatunk pH
KHMCJIOTEHI pH paznu4HbIx Npe/ICTaBaACHHE O
cpem» mkane pH
74 Conu 2 «OrmpenencHue 3aKkpenuThb Hatumk
{ KOHIEHTpALUH IpeJICTaBIeHHE O 5IIEKTPO-
‘ COJIH TI0 JEKTPO- 3aBUCUMOCTH MPOBOXHOCTH
MPOBOAHOCTH JEKTPO-
. ‘ pacTBOpa» POBOJHOCTH
| | PacTBOpPOB OT
| ‘ KOHLIEHTpaLH
I : HOHOB
8 XHMHSA BOKpYT 1
HAC.
' Hpasgauunas
“ XHMHS
[ 9 Meranibl B MX cOeIHHEHHs 5 yacoB
9.1 MeTanns ¥ ux 1
COECIUHEHUS —
| CTOMKHE H
| AKTHBHEIE,
TBEPALIE H
MSITKHe,
JparoueHHbIC
9.2 MeTanne 2 «CpaBHHTENEH Konuuectrenno Hatunk
OCHOBHBIX IpyIn as xapakre- OXapaKTePU30BaTh | HATIPSDKEHHS
PUCTHKA BOCCTaHOBUTEIb-
BOCCT@HOBHTEJT HY!0 CIIOCOOHOCTH
BHOM METAIIOB
CocoGHOCTH
METAJLJIOBY
93 | Merambl 2
| MOOOYHEBIX FpyMII
10 | DneKkTpoxHMHS




10.1 TaneBanuueckue | 1 «3aBHCHMOCTD Cdopmuposats Hatuuk
3IeMEHTEI JNICKTPO- npeacTaBJICHHUC O JIEKTPO-
HPOBOAHOCTH 3aBHCUMOCTH MPOBOJHOCTH
pacTBOpPOB 3JIEKTPOTIPOBOAHOC
CHIIBHBIX TH pacTBOPOB OT
JJIEKTPOJINTOB KOHLIEHTPALIMH
g HOHOB
KOHLIEHTPAIUH
HOHOBY
10.2 YcrpoiicTBo 1 «OmnpeneneHue 3aKperuThb JaTtuuk
Oarapeiiku KOHLICHTpaluK NpeICTaBIeHHE O ANEKTPO-
H COJIH MO 3JIEKTPO- 3aBUCHMOCTH HPOBOIHOCTH
' HPOBOAHOCTH 9JIEKTPO-
pacTBopa» TIPOBOAHOCTH
PacTBOPOB OT
KOHLCHTpaluuu
| MOHOB
1 10.3 Koppo3us 2
METAJUIOB.
| 3amura oT
‘ KOPpPO3UH
11 Keneso. CroiicTBa xkesie3a
3 gaca
11.1 OcobenHocTu 1
xejesza u
' COCOIUHEHUH
! Kenesa.
1 MarueTnsm
[ 112 Peaxuyu 2
COEIHHEHU I
| xKenesa.
:| XuMuueckas
| | pagyra
12 | HemeTasuibl
| 6 gacom
12.1 Cepa u pocdop— | 3 «CuHTe3 Hzyuuts
' THITHYHEIE CepoBoaopoa. J1abopaTopHbie
NpeACTABUTENH KagecTBennsle COCOOHI
HEMETAJLIOB peakumu Ha MIOTy4eHHS Cepo-
CEPOBOIOPO/ B BOAOPOAA, €ET0
CynbGUIBD CBOWCTBA U
CBOMCTBa
Cyib(uIoB
122 I'anorens!. 3
CxonctBo 1
pasIu4UsA
13 AHAJIN3 H 0OYHCTKA BelllecTB 8 4acop
13.1 Hunpukaropsi. 3
Ionyyenue u
U3yueHHe

CBOMCTB




132 [ Cnoco6mi 2
obHapyxeHHst
KaTUOHOB 1
aHUOHOB.
IIBeTHEIE
peakiuuu. AHanus
CMECH coJieH
133 OxucCIUTENBHO- 3 «HM3menenue pH Jlokasath, 4To B Hatuux pH
BOCCTAaHOBHTEJIbH B X0JIe nporecce
Bl€ peaKlUM B OKHUCJIMTEIIBHO- nporekanHus OBP
OBITY H B BOCCTaHO- BO3MOKHO
nabopatopyu BHTE/TbHBIX obpasoBanue
peaximin KHCJIOTHI HIH
IIENOYH
14 T'eneTHueckas CBsI3b HEOPraHHYECKHX COEAMHEHHH 6 Yacon
14] Muoroo6pasue 3 «Onpenenenue OKCHepUMEHTATLHO | JlaTuuk
HECOpraHH4YeCKHux aMMHUHAYHOH pasnnyarts 3JIEKTPO-
XHUMHAYECKUX CEJIMTPBI U MOYEBHHY M MHHE- | MPOBOJHOCTH
BEHIECTB U MOUYCBHUHLBI» PaibHEIC
peaxiuii ynoOpenus
14.2 Oxcunpt 3
METAJLJIOB U
HEMETAJUIOB
15 Ms=oroobpasue OpPraHHYecKHX coeaHHeHHl 8 yacon
| 15.1 MHuorooGpasue 3
| COCAMHEeHHIH
: yraepoaa
[ 15.2 Moromue s «Onpenenenne Cdopmuposats Harumnk pH
} BEIIECTBA pH paznuunbix HPEICTaBIEHHE O
cpem» ikane pH
15.3 Kpaxman u 1
_ rOK03a
154 Opraungeckue 2
: BEIIECTBA B
NpHpoe

HTOI'O: 68 1acos ¢ yaerom KaHMKYJISPHOr0 BpEMEeHH OCEHHMX H BECEHHUX KAHHKYJ




®opMbl IPOBEPKH Pe3yJILTATOB 00y4eHHUS 0 JOMOJHUTEIbHOU mporpamme «XuMus

HaganpHas AHarHOCTHKA - TECTUPOBAHUE

ITpoMesxyTo4Has AXArHOCTUKA — PEIICHHE 3a1a4

WroroBast AuarHocTHKa - TECTHPOBaHUE

CobecenoBanue ¢ 00yJaAOIIUMUCS

Brmonnenye HeGOBIIMX MPAKTHYECKHUX CaAMOCTOATENBHEIX paboT

JeMoHCTpauus paHee IPOJETaHHOTO SKCIEPUMEHTA

B Teyenne yuebHOro roga obydaromuecs yqacTByloT B XHMHYECKHIX OJIMMITHANAX U
KOH(bepeHIusIX

Ob6ecneuenne mporpaMMbI MeTOAMYECKOH MPOAYKIIH eI

B kauecTBe IMNAKTHYECKMX MATCPHAIOB HMCIONL3YIOTCS HALVISHbIE MOcoOus: Tabauna
PacTBOpAMOCTH H TmepuHomudeckas tabmuma J[. WM. MenneneeBa;, KOJUIEKIHHM IMOJIE3HBIX

HCKOIIaeMBbIX, [104B, HE(TH, IIKaaa TBEPAOCTH U T.II.
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