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HOACHUTEJBHASA 3AIITMCKA

[Iporpamma «XuMusi Ha CTOJIE» JACTATUZUPYET COJECPKAHUE BHEYPOUHOU
NESATEIbHOCTH, JAaeT MOJIPOOHOE pacIpeliesieHue 4YacoB M TOCJIEN0BATEIbHOCTD
U3YYEHHS TEM U Pa3JIEioB.

JlanHas mporpamma mpeaHa3HayeHa i ydamuxcs 9 kiacca, mo3BOJsIeT
paclIMpUTh M YIIYOUTh Yy Yy4YalllMXCsl MPAKTUYECKOE MPUMEHEHHE MOTyYEHHBIX
TEOPETUYECKUX 3HAHUM 110 XUMHUH.

ABTOpCcKas mporpamMma paccuuTaHa Ha 34 ydyeOHbIXx Yaca (1 wac B
HEZIENI0), OPUEHTUPOBAHA HA YIIyOJIEHHE U pPACIIMPEHUE 3HAHUM, HA PA3BUTHE
M0003HATEIbHOCTH M HWHTEpeca K XHWMHH, Ha COBEPIICHCTBOBAHHE YMEHUM
y4aluxcsi o0paiarbes ¢ BeeCTBAMH.

JlaHHBI Tporpamma IO BHEYPOYHOU NESATEIBHOCTH NPEITyCMaTpUBACT
HKOJIOTUYECKYIO HAIPaBICHHOCTh XMMHUYECKOTO OOpa3oBaHUsl, MPEIycMaTpUBAET
O3HAKOMJICHUE YYaIlIUXCA C XMMUYECKUMHU aCIEKTaMH COBPEMEHHOW SKOJIOTUU U
AKOJIOTMYECKUX TpobsieM (IoOaibHOE MOTEIVICHUE KIMMaTa, O30HOBBIC JIBIPHI,
KHUCJIOTHBIE JOXIH, 3arpsi3HEHUE OKPYKAIOUIEH Cpelbl, UCTOIICHUE MPUPOIHBIX
PECYpPCOB).

[{eHHOCTh MpPOrpaMMBbl 3aKIOYAETCS B TOM, YTO y4alluecs ¢ MOMOIIbIO
KeWC — TeXHOJIOTUH MOJTy4YaT BO3MOXKHOCTh TOCMOTPETh Ha Pa3IMYHbIE MPOOIEMbI
C TO3ULUMM YYEHBIX, ONIIYTUTh BECh CHEKTp TPeOOBaHUNU K HAYYHOMY
VICCJIEI0BAHUIO.

AKTyaJIbHOCTh MPOrpaMMbl B TOM, YTO OHA CO3[aeT YCJIOBUS s
COLIMAIIBHOTO,  KYJABTYPHOTO U NPO(PECCHOHATBHOTO  CaMOOMpeneeHus,
TBOPUYECKON caMopeann3alui JIMYHOCTH peOEHKa, (HOPMHUPOBAHUS XHUMHYECKOU
IPAMOTHOCTH. 3HAHUS U yYMEHHs, HEoOXoAuMble Uil  OpraHHU3alluu
MCCJIEIOBATENIbCKON JIEITEIbHOCTH, B OyyIlleM CTaHyT OCHOBOM /I OpraHu3aIlun
Hay4YHO-UCCIIEA0BATEIbCKON JIEATEIIbHOCTH B By3ax, KOJUIEAKaX, TEXHUKYMax U T.1.

Bce nHHOBaIIMOHHBIC MEIArOTUYECKUE TEXHOJIOTUN U3HAYAIBHO CTPOSTCS
Ha KOMIIETEHTHOCTHOM TIOJIXOJIC W HAIIEJICHBI B PE3yabTaTe O0yUueHUs Ha OYyayIIyIo

npoecCHOHANBbHYI0  NIeATeNbHOCTh. JlaHHOE€ yTBEpKAEHHE U  OMNpenesser
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aKkTyaJlbHOCTb npuMeHeHus1 «Keilic — Merona» B mpakTuke oOpazoBaHus. Keiic —
TEXHOJIOTUM TPEACTABIAIOT co00il rpynmy oOpa3oBaTelIbHBIX TEXHOJIOTHM,
METO/I0B U MPUEMOB 00yUYEHUs, OCHOBAaHHBIX Ha PELICHUH KOHKPETHBIX MPOOJIEM,
3a/a4, MO3BOJISIIOT  B3aMMOZEHCTBOBaTb BCEM  OOy4arOlIUMCs,  BKIJIIOYas
IIPETIO/1aBaTeIs.

[Tpu pa3pa®oTke MporpaMMbl akUEHT Jelalics Ha BOINPOCHI, KOTOpbIE B
0a30BOM Kypce€ XMMHH OCHOBHOM IIIKOJIBI PACCMATPUBAIOTCS HEIOCTATOYHO IOJHO
WIM HE PacCMaTpHUBAIOTCS COBCEM. 3aJlaud W YNpaXKHEHUs MOJ00paHbl TaK, 4YTO
3aHATHS. 1O HMX OCMBICICHHI0O W PEIICHHI0 NPOXOAAT JMOO MapajulesibHO C
U3y4aeMbIM Ha ypOKax MaTepuajioM, JIMOO KaK MOBTOPEHHUE YK€ IMOTYYEHHBIX
3HaHUU.

[IpakTyeckass 3HAYUMOCTh MPOrPAMMBI 3aKIIOYAETCS B TOM, 4YTO C
IOMOIIbIO KEHC- TEXHOJIOTUM YAAeTCsl aKTUBU3UPOBATh pA3JIMYHbIE (PAKTOPBI:
TEOPETUYECKUE 3HAHUS IO TOMY WJIM HHOMY KypcCy, HPaKTHUYECKHI OIBIT
00y4yaeMbIX, WX CHOCOOHOCTh BBICKA3bIBATh CBOU MBICIH, WUJIEU, NPEIJIOKEHUS,
YMEHHE BBICIYIIATh aJbTEPHATUBHYIO TOYKY 3pEHHUS, U apryMEHTHUPOBAHO
BBICKa3aTh CBOIO.

C nmoMo1ipio 3Toro MeToga o0yJaromiue moiaydar BO3MOKHOCTb MPOSIBUTH
Y YCOBEPILIEHCTBOBATh AHATUTUYECKHUE U OLICHOUHBIE HaBbIKU, HAYUYHUThCS paboTaTh
B KOMaH/I€, TPUMEHSTh HA IPAKTUKE TEOPETUUYECKHUI MaTepual.

HoBu3Ha naHHOW mporpamMMmbl 3aKJIIOYAaeTCs B BO3MOXKHOCTH H3YyYEHUS
yYalllMMHUCST HOBBIX TE€M, HE pacCMaTpUBaEMbIX MPOrpaMMOW TMpeaMera, C
MOMOIIBIO TPOOJIEMHO- CUTYaTUBHOTO OOYYEHUSI C UCIOJb30BAHUEM KEHCOB. DTO
MO3BOJISIET CTPOUTH OOyuYeHHE ydalluxcs 9 KJIaccoB C Y4ETOM MaKCHMAaJbHOTO
NPUOIMHKEHUS PEAMETAa XUMHUH K IPAKTUYECKOW CTOPOHE KU3HHU.

3afgauu MporpaMmbi:

1. DopMUPOBAHUE TTO3UTUBHON CAMOOLIEHKH, CAMOYBAKECHHUSI.
2. dopmMupoBaHUE KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B
COTPYAHUYECTBE:
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—  YMEHME BECTHU JUAJIOr, KOOPJAUHUPOBATH CBOU JEHCTBUA C ACHCTBUSAMU
NapTHEPOB IO COBMECTHOM JI€ATEIbHOCTH;

—  CIOCOOHOCTH JTOOpOKETATeNIbHO W YYTKO OTHOCHUTBCS K JIIOISIM,
COIEPEKUBATH;

—  (dopMHUpoBaHUE COIUATBHO aJIEKBATHBIX CIIOCOOOB MOBEICHUS.

3. dopMupoBaHHe CHOCOOHOCTH K OpraHu3alldd JEATEIbHOCTH U
YIPABIICHUIO €IO:

—  BOCIIUTaHHUE LIETEYCTPEMIICHHOCTH U HACTOMYMBOCTH;

—  (QopMHpOBaHME HABBIKOB OpPraHM3alMM pPaboO4Yero MNpoCTPAHCTBA U
pPaMOHAIIBHOTO UCITOJIb30BAHUS paboUero BpeEMEHU;

—  (QopmHupoBaHHE YMEHHsI CaMOCTOSITEJIbBHO U COBMECTHO IJIAHUPOBATh
NEeATEIbHOCTh U COTPYIHUUYECTBO; — (POPMUPOBAHUE YMEHUSI CAMOCTOSITENBHO U
COBMECTHO MPUHUMATh PEIICHUS.

4. ®dopmHpoBaHHE YMEHHUSI PEIIATh TBOPUECKHUE 3a/1a4H.

5. ®dopmupoBaHue yMmeHHs paboratb ¢  uH(popmanmeir  (coop,

cucreMarn3anusa, XpaHCHUC, I/ICHOJ'IBSOBaHI/Ie).

COAEPKXAHUE OBYYEHUA

BemecTBa

HemHoro u3 ucropun xumuu. XuMmus BU€pa, CErOAHs, 3aBTpa. BemiecTso,
¢uznyeckue CBOCTBA BELIECTB.

OTnrurie YUCTHIX BEIEeCTB OT cMecei. CriocoObl pas3iesieHusi cMeceil.

[Ipaktruueckas pabora Ne 1 «CriocoObl pazaeneHus: cMecein».

XUMHUYECKHUE PEAKITUU

[Ipu3Haku xumMuueckux peakui. Knaccudukaius XuMHUUECKUX peakiuui mo
pa3IUYHBIM NPHU3HAKAM. OJEKTPOJUTHUYECKAS IUCCOLMALMSA. OIEKTPOJIUTBI H
HEANEKTPOIUTHI. Peakiun noHHoro odMeHa. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIC
peakunn. OKUCIUTENN U BOCCTAHOBUTEIIH.

Jlaboparopras pabora No 1 «Peakmus 3amernieHuss Menu JKEIE30M B

PacTBOPEC MECAHOIO KyIIopocCa, BOAOpOJa IMHKOM B paCTBOPC COJISTHOM KMCJIOTBI».
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Jlaboparopnas padora Ne 2 «Peakiius oOMeHa MEXTy KapOOHATOM KaJIbITHS
U COJSIHOM KHUCIIOTOW, XJIOpUAOM Oapusi W CEpHOM KHUCIOTOM», «Peakuus
pasnoxkenus ruapokcuaa meau (11)»

Meramnsl

XapaKkTepUCTUKA METAJNIOB INIABHBIX MOATPYNI U UX COCTUHEHUIN

OO611as xapakTepuCTUKa METAILIOB TIaBHBIX noarpyti [-III rpymnm B cBsizu ¢
X TIOJIO)KCHUEM B TMEPHOJUYECKOM CHCTEME XHMHUYECKHX 3ieMeHToB J[.1.
MemnzeneeBa 1 0COOEHHOCTH CTPOCHHS MX aTOMOB.

XapakTepHble XUMHYECKHUE CBOWMCTBA MPOCTHIX BEIIECTB W COCIUHEHUMN
METaJUIOB - IMIEJIOYHBIX, IEJTOYHO3EMENbHBIX.

XapakTepuCTUKa NIEPEXOAHBIX AIEMEHTOB — MEJIH, JKEJI€3a, aTFOMUHHUS 110 UX
MOJIOKCHUIO B MEPUOJMYECKOM CUCTEME XHUMHUYECKuX snemeHTtoB /J[.M.
MenpeneeBa 1 0COOEHHOCTAM CTPOCHUS UX aTOMOB.

Meramisl B NpUpOAE: PyAbl YEPHBIX, LBETHBIX, JAPATOLECHHBIX METAJUIOB.
XapaxkTepHble METAINIMYECKUE, PU3NUECKUE U XUMUUYECKUE CBOMCTBA, BHYTPEHHEE
cTpoeHne MeTtaiuioB. [IoHATHE aKTUBHBIX U MAacCUBHBIX MeTauIoB. [lonb3a u Bpen
METAJJIOB ISl YEJIOBEKA.

DNEKTPOXUMUYECKUN psAl HanpsbKeHUM MeTamuioB. Koppo3usi MeTaiios.
Mexanusm kopposuu metamioB. Knaccudukanus koppo3un metamioB. CrocoObl
3aIIMUTHI OT KOPPO3UH. AHTUKOPPO3UIHBIE MOKPHITHA. CIIIaBbI.

Peakiiun OBP ¢ yuactuem MeTaioB W X coenuHeHui. Ilemouku
npeBpaieHuit (rmo odpasiry OI'9).

[Ipaktuueckas pabora Ne 2 «KayecTBeHHbIE peakuu Ha HOHBI METAJIOB)

Hewmeramisl

Hemeramel B mpupoge. Mcnonb3oBaHue IPUPOIHBIX PECYPCOB.

Crpoenne aromoB HeMmeTaioB. (CTpoeHHs MOJEKYyJl HEMETaJlIoOB.
duznyeckue cBoiicTBa HemeTauioB. COCTaB M CBOMCTBAa MPOCTBHIX BEIIECTB —
HEMETAJIOB.

Pan  anekTpooTpULATENBHOCTH  HEMETAUIOB. XUMHUYECKHE CBOMCTBA

HEMCTAJJIOB.
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IIpakTnueckass MmKana 3IEKTPOOTPULIATENIBHOCTH AaromMoB. Hemeramnsr —
OKHCIIUTENIM U BOCCTAHOBUTENU. B3aMMOAENCTBUE C NMPOCTBIMA U CO CIOXKHBIMU
BEIIECTBAM.

OOmas xapakTepucTika HeMeTauioB miaBHbIX moarpynn [V-VII rpynn B
CBSI3M C UX MOJOKEHUEM B IIEPUOJUYECKON CUCTEME XUMHUUYECKUX AIeMeHTOB J[. 1.
MenneneeBa 1 0COOEHHOCTSAMHU CTPOEHUS UX aTOMOB.

XapakTepHble XMMHUYECKHME CBOWCTBA MNPOCTHIX BEMIECTB U COCAWHECHUU
HEMETAJIJIOB - TAJIOTEHOB, KMCIOPO/Ia, CEpHI, a30Ta, (hocdopa, yriiepoaa, KpeMHUS.

Pemrenue 3aannii Ha COCTaBIEHNE YPABHEHUM XUMUYECKUX PEAKIIAMN.

[Ipaktnueckas padbora Ne 3 «OkcrnepuMeHTaldbHbIE 3aJa4d IO
PAacCIIO3HAaBaHUIO U IIOJIYYEHUIO BELIECTB

XUMUS ¥ 3I0POBbE

CocraB M CcpelacTBa COBPEMEHHBIX W CTapUHHBIX CPEACTB TMIMEHBI, POJIb
XMMHUYECKHX 3HAHUI B I'PaMOTHOM BBIOOpPE 3THUX CPEACTB; IOJIE3HBIE COBETHI IO
YXOZy 3a MOJIOCTBIO PTA.

OcHOBHBIE  COCTaBIsIOLIME  370poBoro  oOpa3za  xu3Hu. llpaBuna
NOJIEPKaHUS 3A0POBOr0 00pasza KU3HU. Poslb XUMHUUYECKUX 3HAHUUN MPU aHAIU3E
B3aUMOJICVICTBUS OPTaHU3Ma C BHELIHEW CPEION.

XUMUSL U IKOJIOT U

OcHoBHBIE BUJBI 3arps3HEHU aTMocdepbl U UX UCTOYHMKU. Boma. Bona B
Mmacirabax miaaHeTbl. OUYUCTKa MUThEBOM BOJIBI.

[TapHukoBsIid 3G (DeKT, 00aabHOE MOTEIVIEHUE KJIMMATa U UX BO3MOXKHBIE
nociienctsuss. O30HOBBIM CIIOM W €ro 3HA4YCHHWE JUIA JKU3HM Ha 3eMJile. 3alura
arMocdepsl OT 3arps3HCHHUS.

Hedte u Hedrenponykrsl. HedTh kKak TOIMIMBO. 3arps3HEHUS MHUPOBBIX

BOAOCMOB. JIndyHass OTBETCTBEHHOCTh KaXXa0ro 4YcCjJOBCKa 3a 6630HaCHYIO

OKPYKAFOIIYIO CPENy.

IHJIAHUPYEMBIE PE3YJIIBTATBI OCBOEHUSA ITPOI'PAMMBI

JINYHOCTHBIMU pe3yiabTaTaMu SABJIAIOTCH:
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- B IIEHHOCTHO-OPHUEHTAIIMOHHOW cdepe: YyBCTBO TOPAOCTH 3a
POCCHUICKYIO HAyKy, OTHOIIIEHUE K TPYAY, LEJICyCTPEMIECHHOCTb, CAMOKOHTPOJb U
CaMOOIICHKa;

- B TPYAOBOH cepe: TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY JaibHeHen
o0pa3oBaTeIbHON TPACKTOPHUU;

- B IO3HABaTeJIbHOM cdepe: MOTHUBALMS YUYEHHs, YMEHUE YIPABIATh
CBOEU MO3HABATEIILHOU 1€ TEIBHOCTH.

[IpenmeTHBIMU pe3yabTaTaMU OCBOCHUS POTPAMMBI SIBJISIOTCS:

- B [03HAaBaTeILHOM cepe:

ONUCHIBATh  JIEMOHCTPAIIMOHHBIE W  CaMOCTOSITEJIbHO  NPOBEJICHHbBIC
XUMHUYECKUE IKCIIEPUMEHTHI; KJIaCCUPUIIUPOBATh U3YUEHHBIE OObEKTHI U SBJICHUS;

JIaBaTh OIMpPEACIICHUS U3YUEHHBIX TTOHSITUH;

ONMUCBHIBATh M pa3nu4arb H3YyUYCHHBIE BEIIECTBA, IPUMEHSIEMBIE B
MOBCEJIHEBHOMN >KU3HU; CTPYKTYPUPOBAaTh M3YyUYCHHBIM Marepual U XUMUYECKYIO
nH(popMaInio, TOJIYYEHHYIO U3 APYTUX UCTOYHUKOB;

JieaTh BBIBOJBI M YMO3AKITIOUCHUS U3 HAOIIOMESHUM; O€3011acHO 00pamarhes
BEILIECTBAMH.

- B TPYZIOBO# cepe:

TUTAHUPOBATh U OCYIIECTBIISATH CAMOCTOSITENbHYIO PabOTy MO MOBTOPEHUIO U
OCBOCHHUIO TEOPETUUYECKOMN YaCTH,

IJIAHUPOBaTh M MPOBOAUTh XUMHUYECKUM SKCIIEPUMEHT; HCIOJIb30BaTh

BCIICCTBA B COOTBETCTBHUH C UX NNPEAHAZHAYCHUCM U CBOMCTBaMHM.

B IICHHOCTHO - OPUEHTAIIMOHHOM cdepe:

aHAJIM3UPOBATh M OIICHUBATh TMOCJEICTBUS IJIsI OKPY>KAroIIei
cpenbl OBITOBOM U

MIPOU3BOJICTBEHHON NeSITeTLHOCTH YeJIOBEKa.

- B chepe 0e30IaCHOCTH KU3HEACATCIBHOCTH:

OKa3bIBaTh MIEPBYIO IMOMOIIb MPU OTPABICHUSX, OKOTaX M JAPYTUX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMU U J1aOOPATOPHBIM 000PYIOBAHUEM.

MCTaHpe,IIMeTHBIMI/I pe3yiabTaTaMiu ABJIAIOTCA:
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- YMEHHUE OINPEACHATh CPEACTBA, TEHEPUPOBATH UAEH, HEOOXOAUMBIE IS
WX peaan3aiuiy;

- BJIQJICHUE YHUBEPCAJIbHBIMU €CTECTBEHHO-HAYYHBIMU CIOCOOaMU
NEeATeTLHOCTH: U3MEpEHUE, HAOIIONCHIE, SKCIIEPUMEHT, yueOHOE MCCIICIOBAaHUE;

- YMEHHUE OMNpeAeNiaTh LeTd U 3a7adyd JesTeNbHOCTH, BBIOMPATH
CPENCTBA pealn3aliy [ENN U IPUMEHATh UX HA MPAKTUKE;

- WCIIOIb30BaTh PA3IUYHBIE MCTOYHUKHU JJISl MOTYYEHHS] XUMUUYECKOU
uH(popMaIum.

OcBoeHME MpPOrpaMMbl BHEYPOUHOW ACSATEIBHOCTH  OOYyYaroMMUCS
MO3BOJIUT MOJYYUTh CIEAYIONIUE PE3YJIbTATHI:

B cdepe paszBuTHs JTUYHOCTHBIX YHUBEPCAJIBHBIX YYEOHBIX JEHCTBUI B
paMKax:

KoruutuBHoro koMmnonenrta 0ynyT chOpMHUpPOBaHBI:

- HKOJIOTMYECKOE CO3HAHHE, NMPU3HAHUE BBICOKOM IEHHOCTH JKU3HU BO
BCEX €€ MPOSBICHUSX; MPABUJI MOBEACHUS B UPE3BBIYANHBIX CUTYAIUAX;

- OCHOBBI  COIIMAJIbHO-KPUTUYECKOTO  MBILIUJIECHUSA, OpHUEHTalus B
0COOEHHOCTSIX COLIMAJIBLHBIX OTHOIIEHUH U B3aUMOJIEHCTBUIA.

JlesiTeIbHOCTHOTO KOMIIOHEHTA OynyT C(hOPMHUPOBAHBI:

- YMEHHUE BECTHM AMAJIOr HAa OCHOBE PAaBHOIPABHBIX OTHOILIECHUW U
B3aMMHOTO YBa)KECHUS U IPUHSATHUSI;

- YCTOMYMBBIN II03HABATEJIbHBIN MHTEpEeC u CTaHOBJICHUE
CMBICI000pa3ytoieid PyHKIMY M03HaBATEILHOTO MOTHBA;

- TOTOBHOCTH BBIOOpA MPOPUIBLHOTO 00pa30BaHMUS.

[{leHHOCTHOTO ¥ SMOITMOHAIHPHOTO KOMIIOHEHTOB OyZIeT chopMUpOBaHa:

- MOTPEOHOCTh B CaMOBBIPOKEHUM U CaMOpEAIU3allUM, COIHUATIBHOM
npu3HaHuu. OOyJaronuiicss OJTyIUT BOSMOXXHOCTH JIJIsl (HOPMHUPOBAHUS:

- TOTOBHOCTH K CaMOOOPa30BaHUIO U CAMOBOCIIUTAHHUIO;

- BBIPAXKEHHON YCTOWYMBOM Y4ueOHO-TIO3HABATEILHOM MOTHUBAIIUU U

HHTCPCCA K YUCHUIO.
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B cdepe pa3BuTHs perynsaTUBHBIX YHHMBEpPCAJbHBIX YUEOHBIX JEHCTBHIA
oOyyYaromuics Hay4YnuTC:

- CaMOCTOATENIBHO aHAJIM3UPOBATH YCIOBHSI JOCTHKEHUS LEIM Ha
OCHOBE YY€Ta BBIICJICHHBIX YYHUTEJIEM OPUEHTHUPOB JECUCTBUS B HOBOM y4eOHOM
MaTepHale;

- L[EJIETI0IaraHMIo, BKJIFOUAsI IIOCTAHOBKY HOBBIX nenew,
npeoOpa3oBaHUE MPAKTUYECKON 3a]]a4u B MIO3HABATEIBHYIO;

- IUTAHUPOBATh IIYTH JOCTHXKCHHUS LICJICH.

[Tony4nTh BO3MOKHOCTh HAYYUTHCS:

- IIPU TUTAHUPOBAHUM JOCTHKEHUS LIEJIEN CAMOCTOSATENIBHO U aJIEKBATHO
YUHTBHIBATh YCIOBUS U CPENICTBA UX JIOCTHKEHUS;

- CaMOCTOATENIbHO CTaBUTh HOBbIE YUEOHBIE LIEIH U 3a7a4H.

B cdepe pa3Butus mo3HaBaTeNbHBIX YHMBEPCAJIbHBIX Y4EOHBIX E€HCTBUMN
o0y4Jaromuiics HayquTCs:

- IPOBOAUTH HAOIIONEHUS U SKCIIEPUMEHT O] PYKOBOJCTBOM YUHUTEIS;

- OCHOBaM peain3aluu IIPOEKTHO-UCCIEA0BATEIBCKOMN NEATEIBHOCTH;

- OCYUIECTBIISATh PACIIMPEHHBIN MOUCK MHPOPMAIIUHU C UCIIOJIb30BAHUEM
pecypcoB OMOIMOTEK U MHTEPHETA.

ITony4nuT BO3MOKHOCTh HAYYUTHCS:

- CaMOCTOSITEJIbHO MPOBOAUTH MCCIENOBAHUS HA OCHOBE IPUMEHEHMS
METO/I0B HAOJIOIEHUS U SKCIIEPUMEHTA;

- CTaBUTh MPOOJIEMY, apryMEHTHUPOBATh €€ aKTYaJbHOCTb;

- OpraHM30BaTh UCCIEAOBAHUE C LEIBIO MPOBEPKU TMIIOTE3HI;

- BBIJIBUT'aTh TUITOTE3BI O CBA3SX U 3aKOHOMEPHOCTSAX IPOLIECCOB;

- JIeJIaTh YMO3AKJIFOUCHHS ¥ BBIBOJIBI HA OCHOBE apryMEHTALIUH.

B cdepe pa3BuTHs KOMMYHUKAaTUBHBIX YHUBEPCAIbHBIX YU€OHBIX JEUCTBUN
O0ydJaromuiics HayquTCs:

- aJICKBaTHO MCIOJIb30BaTh PEUYEBBIE CPEACTBA JJISl PELIEHUS PA3IUYHBIX

KOMMYHHKATHBHBIX 3a/1a4; BJIA/JICTh YCTHOﬁ 1 TIMCbMEHHOM PCYbIO;
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- aJIeKBaTHO MCIOJb30BaTh PeUb ISl IUIAHUPOBAHUS U PETYISILIMU CBOEH
NEeATEIbHOCTH;

- OpraHW30BbIBaTh U IUJJAHUPOBATH y4yeOHOE COTPYIAHUYECTBO C
YUHUTEJIEM U CBEPCTHUKAMU;

- CTPOUTh MOHOJIOTUYECKOE KOHTEKCTHOE BBICKAa3bIBAHHUE;

- WHTETPUPOBATHCS B TPYIITY CBEPCTHUKOB M CTPOUTH MPOIYKTUBHOE
B3aUMOJICCTBHE CO CBEPCTHUKAMU U B3POCIBIMH.

[Tony4uTh BO3MOKHOCTH HAYUUTHCS:

- OKa3bIBaTh IMONJEPKKY M COJIEWCTBHE TEM, OT KOIO0 3aBUCHUT
JIOCTHKEHHE 11eJI B COBMECTHOM JAESTENbHOCTH;

- 6paTI> Ha ce0s HHUIHUATUBY B OpraHu3aliiii COBMCCTHOTI'O IIGI‘/JICTBI/I}I.

@opMbI KOHTPOJIS PE3YJIBTATOB OCBOCHUS ITPOTPAMMBI:
. TEKyIIM  KOHTPOJh (OIlEHKa AaKTUBHOCTH TpU  OOCYXKJIEHUU

poOJIEMHBIX BOIIPOCOB, PE3y/IbTATOB BBHIMOIHEHUSI IOMAIIIHUX 3aIaHUH );

. TEMaTUYeCKU KOHTPOJb (OLIEHKAa pe3ylbTaToB TEMaTHuYeCKOro
TECTUPOBAHUS);

. UTOTOBBII KOHTPOJIb (OLICHKA PE3yIbTAaTOB BBIMOJIHEHUS PA3TUYHBIX
BapuantoB KNMoB)

TEMATHYECKOE IINTAHUPOBAHUE

Ne Conep:xanue Koi- Bo
n/n 9JacoB
|.BemecrBa 3

1. Hemnoro U3 HUCTOpHU XUMMHHU. Xumus BUCpa, CCrOAHs, 3aBTpa.

2. |BemecTBo, (pu3nyecKre CBOICTBA BEIIECTB.
OTau4re YUCThIX BEMECTB OT cMeceid. CriocoOBl pa3iesieHnust CMECEe.

3. [paxTtuyeckas padoraNe 1«CriocoObl pa3aeneHus cMecein».

1. XUMHUYECKUE PEAKLIUN 4

4. [puzHaku XUMHUYECKUX peakuuid. Kinaccudpukanms XuMHuecKux
peaKkMii O Pa3IUYHbIM IPU3HAKAM. DJIEKTPOIUTHYECKAs JUCCOLMALUS.

5. [DNeKTpoNUTHI M HEXNEKTPOIUTHI. Peakiiny nHoHHOro 0OMeHa.

11



TOUYKA !‘pocrA

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHHEIC
[PCAKIINH. OKHCIUTEIN ¥ BOCCTAHOBUTEIH.

6. PlabGopatopnas padora Ne 1 «Peakiusi 3aMeIieHus] MEIH JKEJIE30M B
pacTBOpe MEIHOTO KYIOpOca, BOJOPO/Ia IIMHKOM B PACTBOPE COJISTHOM
KHCIIOTBI.

7. Ulabopartopnas padota Ne 2 «Peakiust oOMeHa MeX1y KapOOHATOM
KaJIbLUS U COJSTHOM KHUCIOTOM, XJIOpUIOM OapHsi U CEpHOM KUCIOTOW»,
«Peakums paznoxenus ruapokcuaa meau (11)».

1. MeramisL 9

8. [XapakTepucTHKa METAJUIOB TJIABHBIX MOATPYII M UX COSAMHEHUIA.

9. |OO0mras XxapakTEepUCTHKA METAIUIOB TWIaBHBIX noarpymi |-l rpymm B
CBSI3H C UX MOJIOXKEHUEM B TIEPUOINICCKON CUCTEME XUMUIECKUX
hinementoB J[.M. MenzaeneeBa 1 0cCOOEHHOCTH CTPOEHUS UX aTOMOB.

10. [XapakTepHble XUMHUYECKUE CBOWCTBA MPOCTHIX BEIIECTB U COCTUHEHUN
METAJIJIOB - IIEJIOYHBIX, IEJIOYHO3EMEITbHBIX

11. [XapakTepucTrka NepexoJHbIX JIEMEHTOB — ME/IH, JKeJe3a, aTlOMUHUS 10
WX ITOJIOKCHHIO B IIEPUOTUNICCKON CUCTEME XUMUIECKHIX HJIIEMEHTOB
J1.11. MennieneeBa 1 0COOGHHOCTSIM CTPOCHHS UX aTOMOB.

12. Metaiel B ipupoie: Pyl YEPHBIX, IBETHBIX, JPATOIICHHBIX METAJLIOB.
XapakTepHble MeTaJNInYeCKue, PU3NYECKUe U XUMHUYECKUE
CBOICTBA, BHYTPEHHEE CTPOCHUE METAILIOB.

13. |[[TonsiTHE aKTUBHBIX U MACCUBHBIX MeTa/LIOB. [lob3a 1 Bpe MeTauioB
IUIs 4eJI0BeKa.

14. DnexkTpoxuMudecKkuil psj HanpsHKeHU MeTamioB. Kopposust MeTanos.
Mexaau3m Koppo3uu MeTauioB. Kiraccupukamusi KOppo3uu METaJIIOB.
CriocoOBbI 3alTUTHI OT KOPPO3UU. AHTHKOPPO3HiTHbIE TOKPHITH. CIIaBbl.

15. |Peakuu OBP ¢ yuactrem metaioB u ux coequHeHui. [lenouxku
npespartennii (mo obpasiy OI'D).

16. [[Tpaktudeckas padbota Ne 2 «KauecTBEeHHBIC peaKIIMH HAa MOHBI
METaJIJIOB)

IV.  Hemerams 13

17. Hemetamnsl B mpupoe. Mcronb3oBaHne TPUPOTHBIX PECYPCOB.

18. |CtpoeHne aTOMOB HEMETAJLIIOB.

19. (CtpoeHwst MOJIEKYT HEMETAJLIOB.

20. |dusmnyeckue CBOMCTBa HEMETAILJIOB.

21. |CocraBu CBOICTBa MPOCTHIX BEIIIECTB — HEMETAJLJIOB.

22. [P ameKTpoOTpUIIATENEHOCTH HEMETAIIIOB.

23. [XuMHuecKkue CBOMCTBa HEMETAILJIOB.

24. [[IpakTHdeckas mKaja 3JIEKTPOOTPHIIATEIIEHOCTH aTOMOB.

25. [HemeTasutbl — OKMCIIUTEH W BOCCTAHOBUTEITH.

B3aumoielicTBUE C MPOCTHIMU U CJIOKHBIMH BEIIECTBAMH.

26. |O0mas xapakTeprcTHKa HeMETauIoB riaBHEIX noarpynm 1V-VII rpymm
B CBSI3W C WX TIOJIO)KEHHUEM B TMEPUOJAMYECKON CHUCTEME XHMHUYECKHUX|
binemenToB J[.M1. MenzaeneeBa U 0COOCHHOCTSIMU CTPOCHUST HUX
ATOMOB.

27. [XapakTepHble XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB U COCAMHCHUH

HEMETAJJIOB - TAJIOT€HOB, KUCIOPO/a, Cephl, a3oTa, ¢ocopa, yrieposa,

KPEMHUS.
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28. |Pemrenue 3aIaHni Ha COCTaBJICHUE YypaBHEHUH
XUMHUYECKUX PEAKLIUMU.

29. [[Ipaktrueckas padorta Ne 3 « IkCIEepUMEHTAIbHBIC 33J1a4H 110
[PaCcIIO3HABAHMIO M MOJIYYCHHUIO BEIIECTBY

V. Xumus v 310pOBbE 2

30. |CocTtaB U cpelicTBa COBPEMEHHBIX U CTAPUHHBIX CPEICTB TUTHEHBI, POJIh
XUMUYECKHX 3HAHWNA B TPAMOTHOM BBIOOpE ATHX CPEJCTB; TMOJIC3HBIC
COBETBI

M0 YXOJ1y 3a MOJIOCTBIO PTa.

31. (OCHOBHBIE COCTABIISIFOIINE 3I0POBOTO 00pa3a xku3Hu. [IpaBuna
Mo/1/IepKaHus 3A0pOBOro 00pasa ku3HU. Pojib XUMUYECKUX 3HAHUM NTPU
QHAJIM3€ B3aMMOJICHCTBUS OpraHM3Ma ¢ BHEIITHEH CpeIoil.

V1. Xumus u sxotorus 4

32. (OcHOBHBIE BHUJIBI 3arps3HEHH aTMocdepsl U UX

MCTOYHUKH.

33. Boma. Boma B Macmrabax — IUIAHETEHL OuncTKa IUTHEBOU
BOJIBI.

34. [[TapuukoBblii 3¢ ¢deKT, TI00aTbHOE MOTeIJIEHHe KiuMaTa W HX
BO3MOXKHBIE 1OcaeACTBUSA. O30HOBBIN CIIOM U €ro 3HaYeHUe MJIs KU3HU
Ha 3emuie. 3amura atMochepsl OT 3arpsI3HEHMSL.

35. Hedts u mHedrenpomykTel. HedTh Kak TOMmIMBO. 3arps3HEHUsS MUPOBBIX
BO0eMOB. JIM4HAas OTBETCTBEHHOCTh KaXKJOTO YETIOBEKA 3a

0€30IIaCHYIO OKPYKAIOIIYIO CPEy.

NTOI'O 35

YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA3OBATEJLHOI'O
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2012.

13



TOUYKA \\‘pocu

5. I'nebosa B./]. Opranusaius 1 IpOBEAEHUE IKOJIOTUYECKOTO MPAKTUKYMa CO
HIKOJIbHUKaMK: MeTonudeckue pexomenpammu/B.J[. Ine6osa, H.B.[lozguskoBa. —
VinpsHosck: YUIIKIIPO, 2007

6. I'peuymnankoBa T.}O. [IporpamMma BHEypouHOil nearenbHocTH «brocdepa.
Okonorus. 3mopoBbey. [Tekct]: meromuueckue pexomenaanuu /T.FHO. I'peuymHukora,
E.B. Cniupuna. — YibsiHoBck: @I'BOY BO «Yal'TIY um. U. H. YinbsiHoBay, 2017.

7. I'peuymnukoBa T.}O. IIporpamMma BHEYpOUHOU AEATENBHOCTH «IKOJIOTO-
KpaeBequeckue kBecTbl». [ Tekcr]: Metonuueckue pexkomenaanuu /T.}O. ['peuyininukona,
E.B. Cniupuna. — YibsiHoBck: @I'bOY BO «Yal'TIY um. U. H. YinesHoBay, 2017.

8. Coupuna  E.B.  Ilpaktukym  nmo  gucummuimae — «lIpukimagHas
rugpoouosorus»: yueonoe nocooue. YnpsiHosck: YI'CXA um. I[1.A. Cronbinuna, 2012.

9. Coupuna E.B. IIporpamMmma BHEYpOUHOM AeATENbHOCTH «UYenoBek cpenu
moaein». [Tekcr]: Meromuueckue peKoMeHJaluu Ui yuutened Owmonoruu / E.B.
Cnupuna, T.1O. I'peuymnukoBa. — YaeaHoBck: Lleatp OCH, 2015.

10. ®aneesa [ A. Xumus u sxonorus: Marepuaisl 11 TPOBEIECHUS YUEOHOU U

BHEYPOYHOU PabOTHI MO IKOJIOTHYECKOMY BOCIUTaHUIO. — Bonrorpaa: Yuurens, 2005t

14



