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ITosicHuTEIbHAA 3alIMCKA

[Tporpamma «OKcrniepuMeHTalbHAs XUMUS» ACTATU3UPYET COACPIKaHUE Kypca BHEYPOUHOM
NeSITeIbHOCTH, AAET MOAPOOHOE pacpeieIeHUE YacOB U MOCJIE0BATEIbHOCTh U3YYEHUS TEM U
paszienos.

JlanHas nmporpaMma npejiHazHadeHa ais ydamuxcs 10 kiacca, o3BoIsieT pacliupyuTh U
YIIIYOUTh y ydyallluxcs IPaKTUYeCKOe IPUMEHEHUE MT0JTyYEHHbIX TEOPETUYECKUX 3HAHUH 110
XUMHU.

ABTOpCKas nmporpamma paccuntana Ha 34 y4eOHbIX yaca (1 yac B HeJel0),0pueHTHPOBaHA

Ha yriayOJieHHe U pacllipeHre 3HaHWi, Ha pa3BUTHE JTI0003HATEIHHOCTH HHTEpECAa K XUMUH, Ha
COBEpPILECHCTBOBAHNE YMEHUHN YJalIHXCsl 00pAIIaThCs C BEIIECTBAMH.

JlaHHBII KypC BHEYPOUHOU JIEATENBHOCTH MTPEAYCMATPUBAET IKOJIOTHUECKYIO

HAIPaBJIEHHOCTh XMMHUYECKOI0 00pa3oBaHMsl, IPE1yCMaTpuBaeT O3HAKOMJICHUE YUalllUXCs C
XUMHUYECKHMHU aCTIEKTaMU COBPEMEHHOW KOJIOTHH U SKOJIOTHYECKUX MpodieM (TaodansHoe
NOTEIJICHUE KJIIMMaTa, 030HOBBIE AbIPbI, KUCIOTHBIE JOXK/IH, 3arpSI3HEHHE OKPYKAIOLIEH cpebl,
UCTOLIEHUE NPUPOIHBIX PECYPCOB).

[{leHHOCTDH ITPOrpaMMBbI 3aKIH0YAETCSA B TOM, YTO y4allMecs M0JIydaT BO3MOKHOCTh IIOCMOTPETh
Ha pa3IMyHble MPOOJIEMBI C MO3ULUHU YUYEHBIX, OILYTUTh BECh CHEKTP TPEOOBaHUI K HAyUHOMY
UCCIICIOBaHUIO.

AKTyaJbHOCTb IPOrPaMMBbl B TOM, YTO OHA CO3/a€T YCIOBUS AJIS COLMATIBHOTO,

KYJIBTYPHOI'O M PO(EeCCHOHAILHOTO CaMOOIIpe IeIeHus, TBOPUECKON caMmopeanu3aluu
JUYHOCTH peOEHKaA, POPMUPOBAHUS XUMUYECKON IPaMOTHOCTH. 3HAHUS U YMEHHUS,
HE00XO0AUMBIE /7151 OpraHu3aluy UCCIe10BaTeNbCKON AEATEIbHOCTH, B OyAyIIeM CTaHyT
OCHOBOM /17151 OpraHM3aluy Hay4HO-UCCIIE0BaTENIbCKOM NesTEIbHOCTH B By3aX,

KOJIJIeJKaX, TEXHUKYMax U T.1.

Bce nHHOBalMOHHBIE NT€AArOrMYECKUE TEXHOJIOTUH U3HAYAJIBHO CTPOSTCS Ha
KOMIIETEHTHOCTHOM I10/IXO/I€ U HalleJIeHbI B pe3yJIbTaTe 00y4eHus Ha OyayILyto
npodeCcCHOHATIBHYIO AeATeNbHOCTh. [Ipu pa3paboTke mporpaMMbl akLIEHT Jiesancs Ha BOIPOCHI,
KOTOpBIE B 0a30BOM KypCce XMMHUHU pacCMaTPUBAIOTCS HEJOCTATOYHO MOJHO WK HE
paccMaTpuBarOTCA COBCEM. 3a7auu U YIpaKHEHUS 0100paHbl Tak, YTO 3aHATHS 10 UX
OCMBICJICHHIO U PEILIEHUIO MTPOXOIAT JINOO MapajuleIbHO ¢ U3Y4aeMbIM Ha YPOKax MaTepuasoM,
100 KaK MOBTOPEHHE YK€ MMOIYyYEHHbBIX 3HAHUH.

[TpakTHYeckas 3HAYMMOCTD TPOTPAMMBI 3aKJIIOYAETCSL B TOM, YTO YAAETCS aKTHBU3HPOBATH
pa3nuyHble PaKTOPHI: TEOPETHUECKUE 3HAHUS 110 TOMY WIIM HHOMY KYpCY, IPaKTUYECKHUIA OITBIT
00y4JaeMbIX, MX CIIOCOOHOCTH BBICKA3bIBATh CBOM MBICIIH, UJIEH, IPEIIIOKCHNUS, YMEHHE
BBICTYIIATh AIbTEPHATHBHYIO TOUKY 3PEHHS, M apTyMEHTHPOBAHO BBICKA3aTh CBOIO.

C nomol1p10 3TOro MeTo1a 00yJaroye noixyyar BO3MOXKHOCTb IPOSIBUTH U
YCOBEPIICHCTBOBATh aHAIMTHYECKUE U OIIEHOYHBIE HABBIKU, HAYYUThCS PadOTaTh B KOMaH/IE,
IPUMEHSATH Ha MPAKTHUKE TEOPETHUECKUI MaTepuall.

Leapb Kypca: paciMpeHue u yriayOoieHne 3HaHu| 1o MPEAMETY, CO3JaHie BOCITUTHIBAIOIIEH
cpenbl, 00eceYnBArOIeH aKTUBH3AINIO UHTEIUICKTYaTbHBIX HHTEPECOB YUaINXCs B CBOOOTHOE
BpeMsi, pa3BUTHE 370POBOI, TBOPUECKU PACTYILIEH TUYHOCTH, TOATOTOBICHHON K
JKU3ZHEJIEATEIIbHOCTH B HOBBIX YCJIOBHSIX, CIOCOOHOM Ha COIMAIbHO 3HAYUMYIO MPAKTHYECKYIO
NEATEeTLHOCTD, PeaTU3aIiio JOOPOBOJIbUYECKIX WHUIIMATHB.

3amauum Kypca:
1 ®opmupoBaHue NO3UTUBHON CAMOOIIEHKH, CAMOYBaKEHUSI.
2. ®opMHUpOBaHNE KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B COTPYJHUYECTBE:!



— YMEHHE BECTHU JUAJIIOT, KOOPAHMHUPOBATH CBOU JACHCTBHSI C JCHCTBUSIMH ITAPTHEPOB TIO
COBMECTHOM ICATEIbHOCTH;

— cHoco0HOCTH 100pOXKENTATETBHO U YYTKO OTHOCUTBCS K JIIOJIIM, COIIEPEKUBATH;

— (opMHUpOBaHHE COLUABHO AJEKBATHBIX CIIOCOOOB MOBECHHUS.

3. ®opmMupoBaHue CIOCOOHOCTH K OPraHU3AINU JACATEIHOCTH M YIIPABJICHUIO €10:

— BOCIIUTaHHE 1EJICYCTPEMIICHHOCTH ¥ HACTOMYHUBOCTH;

— (hopMUpOBaHHE HABBIKOB OPraHU3AIMK PadOUYero MpOCTPAHCTBA U PAIIIOHAIBHOTO
UCTIOJIb30BaHUs pabovero BpeMeHH;

— (hopMUpOBaHHE YMEHUS CAMOCTOSITEIILHO M COBMECTHO TUIAHUPOBATH AESTEIBHOCTD U
COTPYAHUYECTBO;

— (hopMUpOBaHHE YMEHUSI CAMOCTOSITEIIHHO M COBMECTHO TPUHUMATh

peIICHMS.

4. ®opMHpOBaHUE YMEHHS PEIIaTh TBOPUYCCKUE 3aTaUH.

5. ®opmupoBaHue yMeHUs paboTath ¢ nHpopMarmeit (coop, cuctemMarn3aius, XpaHeHHe,
HCITOJIb30BaHHUE).

I[nanupyemble pe3yJibTaThl OCBOCHHS COAEPKAHUS Kypca

JIMYHOCTHBIMYU Pe3yJIbTAaTaMM SBJISIOTCS:

- 8 YECHHOCMHO-OPUEHMAYUOHHOU Chepe: TyBCTBO TOPAOCTH 32 POCCHICKYIO HAYKY, OTHOIIICHHE
K TPYIy, IEJICyCTPEMIICHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA; - 8 MPYO080ll chepe: TOTOBHOCTh
K OCO3HAHHOMY BBIOOPY JalIbHEHIIIeH 00pa3oBaTebHOM

TPACKTOPHH; - 8 NOZHABAMENbHOU C(hepe: MOTUBAIUS YICHUS, YMCHUE YIIPABISTH CBOCH
II0O3HABATEJILHON

NEeSITETTHHOCTH.

[IpenMeTHBLIMHU pe3yJIbTATAMH OCBOCHHSI IPOTPAMMEI SIBJISTFOTCSI:

- 8 NO3HABamenNbHOl cghepe:

OIHMCHIBATH JICMOHCTPAIMOHHBIC M CAMOCTOSATEIHHO TPOBEICHHBIC XUMHUYECKUE IKCTICPUMECHTHI,
KJIACCU(UITUPOBATH N3YUCHHBIC OOBEKTHI U SIBIICHUS;

JaBaTh OIPEICIICHIS H3yUYSeHHBIX MIOHSATHH;

OTIMCHIBAThH M PA3]INYaTh U3YUYCHHBIC BEIIECTBA, IPUMEHSIEMBIC B TTIOBCETHCBHOW KHU3HU;
CTPYKTYpHUPOBATh U3YYCHHBIA MaTepUal U XUMHUYECKYIO HH(POPMAITUIO, TIOTYICHHYIO U3 IPYTHX
HUCTOYHHUKOB,;

JIeNIaTh BBIBOJIBI M YMO3AKIIFOUSHHSI U3 HAOJFOICHUH;

6e301acHO 00paIaThCs BELECTBAMHU.

- 8 mpy0oeoli cghepe:

IUTAHUPOBATh U OCYIIECTBIISATH CAMOCTOSITENILHYIO pabOTy 1O MOBTOPEHHUIO M OCBOCHHIO
TEOPETUYECKOMN YaCTH,

TUTAHUPOBATh U TIPOBOJMTH XUMUYECKUN SKCIIEPUMEHT; HCITOJIb30BaTh BEIIECTBA B COOTBETCTBUU
C MX MPEJHA3HAYCHUEM H CBOWCTBAMH.

- 8 YEHHOCMHO - OPUEHMAYUOHHOU cepe:

aQHAJTM3UPOBATh U OLICHUBATD MOCIICICTBUS JIISl OKPY)KAIOIICH CPEIIbI

OBITOBOI U

IPOM3BOJICTBEHHOI JIETETLHOCTH YelIOBEKa.

- 8 cghepe bezonacHocmu Hcu3HeOesIMmenIbHOCHU:

OKa3bIBaTh MIEPBYIO TIOMOIIIb ITPU OTPABIICHUAX, 0KOTAaX U IPYTHX TPaBMax, CBI3aHHBIX C
BEIIIECTBAMH M JIAOOPATOPHBIM 000PYI0BAHUEM.

MeTanpeaMeTHBIMH Pe3yJIbTATaAMHU SBISIOTCS: - YMEHHE OTPEICISITh CPEJCTBA, TEHEPUPOBATH
ujier, HeOOXOIMMBIE [T UX Peai3alliy; - BIIaJICHUEe YHHBEPCATLHBIMU €CTECTBEHHO-HAYYHBIMHU
crioco0amu esITeTbHOCTH: U3MEPEHNE,

HaOJr0IeHNE, SKCIIEPUMEHT, Y4eOHOE MCCIIeIOBAaHNE; - YMEHHE ONPEIEIATh IeTN U 3a7a9u



JesITeIbHOCTH, BEIOUPATh CPE/ICTBA pealn3alluyl eI U

IPUMEHSTH UX HA IIPAKTHKE; - UCIIOJIb30BATh Pa3IMUHbIe HCTOUHUKHU IS ITOJIy4YEHUs
XUMHUYECKON HH(pOpMAIUH.

OcBoeHnue nmporpaMmbl BHEYPOUHOU JESITEILHOCTH 00YUaIOMIMMUCS TTO3BOJIUT MOITYIUTh
CIIEYIOIINE PE3YIbTaThI:

B cepepe pazeumus 1uuHoCmHbIX YHUGEPCATILHBIX YUEOHBIX 0CIICHEUIL 8 PAMKAX:
Koenumusnoco komnonenma 6yoym cgpopmuposansl. - 3JKOJIOTHUECKOE COZHAHUE, TPU3HAHUE
BBICOKOM IIEHHOCTH >KU3HH BO BCEX €€ IPOSABICHUSIX;

IIPaBUJI IOBE/ICHNUS B YPE3BBIYANHBIX CUTYALMSIX; - OCHOBBI COLIMAJILHO-KPUTUYECKOTO
MBIIICHHS], OPUCHTALIUS B OCOOCHHOCTSX COIMAIbHBIX

OTHOILIEHNH U B3aUMOJIEUCTBUN.

Heamenvrocmnoz2o komnonenma 6yoym cqpopmupogansl: - YMEHUE BECTH JHAJIOT Ha OCHOBE
PaBHOIPABHBIX OTHOUIEHUH M B3aUMHOT'O YBa)KEHUS U

HPUHATHS; - YCTOMYMBBIN M03HABATEIbHBINA MHTEPEC U CTAHOBJIEHUE CMBICI000pasyrolei
byHKIUHA

[I03HABATEJILHOTO MOTHBA; - FTOTOBHOCTH BbIOOpa NMpo(UIBLHOr0 00pa3oBaHHUs.

Lennocmmnozo u 2MOYUOHANLHO20 KOMNOHEHMO8 OyOem chopmuposana: - NOTpeOHOCTh B
CaMOBBIPaXEHUH U caMOpeaTn3aliy, COLMaIbHOM NPU3HAHHH.

OO0yuarouuiics NOIYyYUT BO3MOXKHOCTD I (POPMUPOBAHMS: - TOTOBHOCTH K CaMO0OOPa30BaHUIO
U CaMOBOCIMTAHUIO; - BEIPAXKEHHOM yCTOMYMBON yueOHO-1103HABATEIbHON MOTUBALIUYU U
UHTEpeca K yUYCHHUIO.

B cepepe pazeumus pecynamugnvlx yHUGEPCAIbHBIX YUEOHBIX 0EUCMEUIL 00YyUAIOWUTICA
Hayuumcs: - caMOCTOSITENIbHO aHAJTU3UPOBATDH YCIOBUS JOCTHXKEHHUS LIEIM HA OCHOBE y4eTa
BbIJIETICHHBIX

YUUTEIEM OPUEHTUPOB JCHCTBUS B HOBOM YU4EOHOM MaTepualie; - eJieNojIaraHuio, BKIK0Yast
IIOCTaHOBKY HOBBIX LI€JI€H, TpeoOpa3oBaHre NPAKTUUECKOH 3a1aun

B [I03HABATEJIbHYIO; - IJIAHUPOBATh IYTH AOCTHXKEHUS LIETEH.

Tonyuums 603M0oCHOCMb HAYYUMbCA.! - TIPU TITITAHUPOBAHUM JIOCTHXKEHUS 1ienei
CaMOCTOSITENIHO U aJIeKBAaTHO YYUTHIBATh YCIOBUS U

CPEJICTBA X JOCTUKEHHUS; - CAMOCTOSITEJIbHO CTAaBUTh HOBbIE yUeOHbIE 1I€JIU U 3aJ]auu.

B cghepe pazeumun nosnasamensbHvlX yHUEEPCATbHBIX YUEOHBIX OCUCMEUIL 00y aAIOWUTICA
Hayuumcs: - npoBOAUTH HAOIIOAEHUS U SKCIEPUMEHT O] PyKOBOJICTBOM YUHUTENS; - OCHOBAM
peann3alnuy IPOEeKTHO-UCCIIEN0BATENBCKON JEATENBHOCTH; - OCYILECTBIATh PACIIMPEHHBIN
HOUCK MH(POPMALIUHU C UCTIOIb30BAHUEM PECYPCOB OMOIHNOTEK U

MHTEPHETA.

Tlonyuum 603M0CHOCMb HAYYUMBCA: = CAMOCTOSITENIBHO IIPOBOUTD UCCIIEOBAHNS HA OCHOBE
NPUMEHEHHS METOI0B HAOII0IeHUS U

HKCIEPUMEHTA; - CTAaBUTh IPOOJIEMY, apryMEHTUPOBATh €€ aKTYaJIbHOCTh; - OPraHU30BaTh
MCCJIEJOBAHME C LIEJIbIO MIPOBEPKH TMIIOTE3BI; - BBIABUTATh TUIIOTE3BI O CBA3SIX U
3aKOHOMEPHOCTSX MPOLIECCOB; - JIEJIaTh YMO3AKJIIOUEHUS U BBIBO/bI HA OCHOBE apI'yMEHTAIUH.
B cpepe pazeumus KommyHuKamuHvlX yHUBEPCAIbHBIX YUEOHBIX OCUCMEUTL 00YyUAIOWUTICA
Hayuumcs: - aieKBaTHO UCIIOJIB30BATh PEUEBBIE CPEACTBA ISl PEIICHUS Pa3IMYHbIX
KOMMYHHUKaTHBHBIX

3aJa4; BJIAJETh YCTHON M MUCbMEHHOMN peublo; - aIeKBaTHO UCIOIb30BaTh pedb JUIs
IUTAHUPOBAHMS U PETYJISLIUN CBOEH EATEIbHOCTH; - OPraHU30BBIBATh U TUIAHUPOBATH yueOHOE
COTPYJIHUYECTBO C YUUTEJIEM U CBEPCTHUKAMU; - CTPOUTHh MOHOJIOTHYECKOE KOHTEKCTHOE
BBICKA3bIBAaHUE; - UHTEIPUPOBATHCS B TPYIITY CBEPCTHUKOB U CTPOUTH MPOTYKTUBHOE
B3aNMOJIEHCTBHE CO

CBEPCTHHUKAMH U B3POCIIBIMHU.



Tlonyuums 603MONCHOCb HAYUUMBCA: - OKA3BIBATH MOAJEPIKKY U COAEUCTBUE TEM, OT KOTO
3aBUCHT JOCTHIKEHHE 1IeTTM B COBMECTHOW JESITeNbHOCTH; - OpaTh Ha ceOsl MHUIIUATUBY B
OpraHHU3aIi COBMECTHOTO EHCTBUS. BBIMOTHEHNS Pa3IMUHbIX BAPUAHTOB)

Conep:kaHusi Kypca BHEYPOUHOI 1eATeJIbHOCTH

BemecrBa (3 yaca)

HemHoro u3 uctopun Xumuu. XuMus BUepa, CeroIHs, 3aBTpa.
BemecTBo, ¢hm3nvecKkrne CBONCTBA BEIIECTB.

OTau4re YuCThIX BEMIeCTB OT cMecerd. CriocoObl pa3iesieHus: CMecei.
IIpakTuyeckasi padora Ne 1 «CriocoObI pa3iesieHHs] CMECei.

Xumuyeckue peakuunu (4 yaca)

[Tpusnaku xumuueckux peakuuid. Kinaccuduxaims XuMu4eckux peaxiuii no pa3inyHbiM
MPU3HAKaM. DJIEKTPOJIUTUYECKAS TUCCOLMALNS. DIEKTPOIUTHI U HEANEKTPOIUThI. Peakuun
HOHHOTO 0OMeHa. OKUCIIUTETHbHO-BOCCTAHOBUTENbHBIE peakinu. OKUCIUTETN ’
BOCCTAaHOBUTEIIH.

Jladoparopnasi padora Ne 1 «Peakiiusi 3aMeIIeHUst MEIU KEJIE30M B PACTBOPE METHOTO
KYIIOpOca, BOAOPO/a IUHKOM B PACTBOPE COJITHOW KUCIIOTBI».

JlaGopaTopHnasi pa6ora Ne 2 «Peakius oOMeHa My KapOOHATOM KaJbIUs U COJISTHOU
KHCIIOTOH, XJIOPHIOM Oapuisi B CEpHON KUCIOTOM», «Peakmust pa3noKeHus THIPOKCH 1A METH
(D)».

MeTtanbl (9 yacoB)

XapakTepucTruKa METAJLIOB TJIABHBIX MOJATPYIII U UX COCTUHEHUN

OO61as xapakTepuCTHKa METAJUIOB TNaBHbIX noarpynin I-III rpymm B ¢BsA3M ¢ UX MONOKEHUEM B
NEePUOANYECKON crucTeMe XuMuueckux snemMeHToB JI.. MenaeneeBa 1 0COOEHHOCTH CTPOCHUS
UX aTOMOB.

XapakTepHble XMMUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB M COCIMHEHHUI METAILIIOB - IIEJIOYHBIX,
HIEJIOYHO3EMETBHBIX.

XapakTepucTrUKa NePEXOAHBIX JJIEMEHTOB — MEJIH, JKeJIe3a, A TFOMUHMS 110 UX MOJIOKEHUIO B
NEePUOANYECKON crucTeMe XuMuueckux snemeHToB .M. MenaeneeBa 1 0COOGHHOCTSM CTPOSHUS
UX aTOMOB.

MeTtanibsl B IpUpoJe: pyabl YEPHBIX, IIBETHBIX, IPArOLEHHBIX METAJIOB. XapaKTePHbIE
MeTallTn4eckue, (PU3nuecKue 1 XUMUYECKUEe CBOMCTBA, BHYTPEHHEE CTPOCHHE METAIIIOB.
[loHsiTHE aKTUBHBIX U TACCUBHBIX METAIIOB. [lonb3a 1 Bpel MeTasuioB sl 4YeTOBEKA.
DIEKTPOXUMUYECKUI P HANpsKeHU MeTaiioB. Koppo3usa MeraninoB. MexaHu3M KOppo3uu
MmetasuioB. Kiaccudukanms koppo3un MetamioB. CriocoObI 3alIUTHI OT KOPPO3HUH.
AHTUKOppO3UitHbIE TOKPHITHS. CIUIaBhI.

Peakuuu OBP ¢ yyactueMm meTamioB U ux coeiuHeHui. Llenouku npeBparieHuii.
MpakTnueckana pabota N2 2 «KayecTBeHHble peakuum Ha MOHbI METANIIOBY

Hemetannbi(13 yacos)

Hewmerannsl B npupoae. Mcnonb3oBanne NpupoIHbIX PECYPCOB.

Crpoenue atoMoB HeMeTaJI0B. CTpOeHHS MOJIEKY)T HeMeTau1oB. PU3nuecKkue cBocTBa
HeMeTasuioB. COCTaB M CBOMCTBA MPOCTHIX BEIIECTB — HEMETAJUIOB.

Psia 551eKTpoOTpUILIATENIBHOCTH HEMETAINIOB. XMMHUUYECKHE CBOMCTBA HEMETAJIIOB.
[TpakTrueckas mKamza JeKTPOOTPUIIATETILHOCTH aTOMOB. HeMeTaipl — OKUCTUTENH U
BOCCTAaHOBHUTEHN. B3anmoielicTBHE ¢ MPOCTHIMU U CJIOKHBIMHU BEIIIECTBAM.

OO61mas xapakTepucTHKa HeMeTauoB riaaBHbIX noArpymni [V-VII rpymnm B ¢Bs3u ¢ ux
MOJI0’KEHUEM B IIEPUOMYECKON cUCTEME XUMHUUYeCKUX aneMeHToB J[.M. Menzaeneesa u
OCOOEHHOCTSIMU CTPOCHHS X aTOMOB.



XapakTepHbIE XMMUYECKUE CBOMCTBA ITPOCTHIX BELIECTB U COCIUHEHUM HEMETAILIIOB -
raJOreHoB,

KHCIIOpO/a, Cephl, a30Ta, (hocdopa, yriepoaa, KpeMHUSI.

Pewienne 3ananuii Ha COCTaBICHNUE YPABHEHUN XUMUYECKUX PEAKLUN.

IIpakTnyeckas padora Ne 3 «DKcriepuMeHTAJIbHBIE 3a/1a4H 110 PACIIO3HABAHUIO U MOJyYEHUIO
BEILECTB)

XuMmus u 310poBbe (2 yaca)

CocraB ¥ cpeicTBa COBPEMEHHBIX U CTAPUHHBIX CPEACTB TMTMEHBI, POJIb XMMUUYECKUX 3HAHUM B
IPaMOTHOM BbIOOpPE ITUX CPEJICTB; MOJIE3HBIE COBETHI 110 YXO/Y 32 MOJIOCTHIO PTa.

OCHOBHBIE COCTABIISIIOLIHE 3I0POBOTO 00paza >xu3Hu. [IpaBuia moiepkanus 310poBOro oopasa
KU3HU. POJIb XMMHUYECKUX 3HAHWUM IIPH aHAJIN3€ B3aUMOACHCTBHS OpraHU3Ma C BHEIIHEN
cpenoi.

Xumusa u 3xoJiorus (4 yaca)

OcHOBHBIE BUIBI 3arpsi3HEHUH aTMOchepsl U UX UCTOYHUKH. Bona. Bona B MacmTabax miaHeTsI.
Ouncrka nuTheBoii Boabl. [lapHukoBsIi 3 dekT, r00anpHoe NOTEMICHHE KIMMAaTa | UX
BO3MOJKHEIC ITociIecTBHA.O30HOBRIH CIIOM M €r0 3HAUCHUE JIJId JKU3HU Ha 3emiie. 3amura
aTMoc(depsl OT 3arpsi3HECHUS.

Hedtp 1 HedTenpoaykTel. HedTh Kak TOmIMBO. 3arps3HeHusl MUPOBBIX BOAOEMOB. JInynast
OTBETCTBEHHOCTH Ka)KJIOT0 UeJIOBeKa 3a 0€30MacHYI0 OKPYKAIOILIYIO0 CPEaYy.



TeMarnueckoe IIaHUPOBAHUE

Ne Tema Komnuye | Mcnonb3oBanue
n/m CTBO 000opyI0BaHUs IIEHTPA
4acoB €CTECTBEHHOHAY4YHOU U
TEXHOJOTHYECKON
HaIlpaBJIEHHOCTEN
«Touka pocta»
BemecrBa 3y

1 Hemnoro u3 ucropuu xumuu. XuMus JleMoHCTpalimoHHOE
BYEpA,CErO/IHsI, 3aBTpPa. o0opy0BaHue

2 BemectBo, (huznueckue cBoiicTBa
BeniecTB. OTIMYME YUCTHIX BEUIECTB
oT cMeceil. CriocoObl pa3aeneHus
CMeECeH.

3 IIpakTuyeckas padora Ne 1 udposas madboparopusi 1Mo
«Croco0b1 XUMHH (0a30BBIi YPOBEHB),
paszeneHus cMecen». KOMIUIEKT IOCY/Ibl U 000py10BaHUs

JUISL Y4EHUYECKUX OMBITOB,
KOMIUICKT XUMUYECKHX PEAKTHBOB
XVUMUYECKUE PEeaKINU 44
4 IIpu3HaKy XUMUYECKUX PEAKIUH.
Knaccudukanusa XuMHuecKux
PEaKIHii o Pa3InYHBIM MTPU3HAKAM.
DNEKTPOIUTHYECKAs TUCCOLUAITHS.

5 DIIEKTPOIUTHI U HEAJIEKTPOIUTHI. JleMoHCTpaliMoHHOE
Peaxiun noHHOro 0OMeHa. o0opy0oBaHue
OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peakiuu. OKUCIUTENH U
BOCCTAaHOBHTENN

6 Jlaboparopnasi padora Ne 1 Hudposas nadboparopust mo
«Peaknus 3aMenieHus Meau KeIe30M xuMuu (6a30BbII YPOBEHB),

B PacTBOpE MEJAHOT0 KyIopoca, KOMILIEKT MOCYAbI U 000py10BaHUS

BOJIOpOJia IIMHKOM B PacTBOpE TSt

COJISTHOM KUCIIOTBI». YUEHUYECKUX OMBITOB, KOMILIEKT
XUMHYECKHX PEaKTHBOB

7 JlaboparopHasi padora Ne 2 Hudposas nadboparopust mo
«Peakmus oOMeHa MexXay KapOOHATOM XUMHH (0a30BBIi YPOBEHB),
KaJbIUs U COISTHON KHUCTIOTOM, KOMIUIEKT TOCY/Ibl M 000PY10BaHUS
XJIOpUJIOM Oapusi U CepHOM JUIST Y9EHUYIECKUX OIIBITOB,
KHUCTIOTOMY, «Peakius KOMIUIEKT XUMHUYECKUX PEaKTUBOB
pasnoxkerus ruapokcuaa meau (11)».

Merauibl. 9y

8 XapakTepucTuKa METaJIOB TIaBHBIX U
MOOOYHBIX MOATPYII B HX
COCIMHEHU.

9 OO11ast XxapakTepUCTHKA METAJIJIOB

rnaBHbIX noarpynn -1 rpynn B




CBSI3U C MX TOJI0KEHUEM B
NEPUOINICCKON CUCTEME XUMHUYCCKUX
3JIEMEHTOB

J.1. MenneneeBa 1 0COOCHHOCTH
CTPOEHHUS UX aTOMOB.

10

XapakTepHbIE XMMUYECKUE CBOMCTBA
IIPOCTBIX BEIIECTB U COCIUHEHUN
METaJUIOB - IIEJIOYHBIX,
111€JI0YHO3EMENIBHBIX

JleMoHCTpanimoHHOE
obopynoBaHue

11

XapakTepruCTHKA MEPEXOTHBIX
2JIEMEHTOB — MEJIH, JKeJe3a,
AITFOMMHUS 110 UX ITOJI0XKSHHIO B
MEPUOIUYECKON CHCTEME XUMHUYECKUX
3JIEMCHTOB

J.. MenneneeBa 1 0COOCHHOCTSIM
CTPOCHHUSI X aTOMOB.

12

Mertaiisl B mpupoie: pyabl YEPHBIX,
[BETHBIX, IPArOlIEHHBIX METAJIJIOB.
XapakTepHble METAJUIMYECKUE,
du3nYecKue 1 XUMHIECKIE
CBOIICTBa, BHYTPEHHEE CTPOCHHE
METaJIJIOB.

13

IToHsiTHE aKTUBHBIX Y NACCUBHBIX
MeTtaiuioB. Ilonns3a u Bpca MCTAJJIOB
JJIA 4€JI10BCKa

14

DIEKTPOXUMUYCCKUN PSITT
HanpspkeHui MetaiuioB. Kopposust
MeTauIoB. MexaHu3M KOppO3UH
metauioB. Knaccudukanus koppo3un
METAaJIJIOB.

Crioco0b!I 3a1UThl OT KOPPO3UH.
AHTHKOPPO3UITHBIE TOKPHITHSI.
CmuiaBbl.

KoMniiekT KOJUIEKIIUNA U3 CITMCKA

15

Peaknuu OBP ¢ yyactueM meTanios u
ux

coennHeHUN. Llenouku npespameHni
(mo o6pasiry).

JleMoHCTpanimoHHoe
o0opynoBaHue

16

IIpakTyeckas padora Ne 2
«KauecTBeHHBIC pC€aKu Ha NOHBI
METAJIJIOB)

Hudposas nadboparopus no

XUMHH (0a30BBIN YPOBEHB),
KOMILJIEKT MOCYABI U 000py10BaHUs
JUTSL YYCHUYECKIX, KOMIUIEKT
XUMHUYECKHX PEaKTHBOB

Hemeramisl

13

17

Hewmerainnel B mpupozne.
Hcnonbs30BaHNne PUPOIHBIX
PECYPCOB.

18

CtpoeHne aTOMOB HEMETAJIJIOB

19

CTpOCHI/IH MOJICKYJI HEMCTAJIJIOB.

20

duznueckue cBOICTBa HEMETAIJIOB

[udposas mabopaTopus mo
XuUMHH (0a30BBIi YPOBEHB),
KOMIUICKT TOCYABI U 000PYyTOBAHUS




AJIAYYCHUYCCKUX OIIBITOB,
KOMIIJICKT XUMHWYCCKUX PCAKTHBOB

21 CocTaB 1 CBOWMCTBA MPOCTHIX BEIIECTB
HEMETaJIJIOB.

22 Psin anexrpoorpuniarenbHOCTH
HEMETaJIJIOB.

23 XVUMHUYECKUE CBOWCTBA HEMETAJLIOB. udposas madboparopust Mo

xuMuu (6a30BbIN YPOBEHB),
KOMILJIEKT TIOCYIbI B 000PYIOBAHHUS
JUISL YYCHUYECKHX OIBITOB,
KOMIUICKT XUMUYCCKUX PEAKTUBOB

24 [TpakTrueckas mkana
AJIEKTPOOTPHIIATEIILHOCTH aTOMOB.

25 Hemeramibl — okucIuTenu u udposas maboparopust mo
BOCCTAaHOBUTEIIH. XUMHH (0a30BBIN YPOBEHD),
B3aumoneiicTBre ¢ MPOCTHIMU U KOMIUIEKT IMOCY/bI B 000pyI0BaHUS
CJIOKHBIMU BEIICCTBAM. JUTSL YICHUYECKUX OTBITOB,

KOMIUIEKT XUMHUYECKUX PEaKTHBOB

26 OO61mas xapakTepucTHKa HEMETAIIIOB
rnaBHelx noarpymnmn [V-VII rpynmn B
CBSI3U C X IOJIOKECHUEM B
MIEPUOANYCCKON CHCTEME XUMHUYECKUX
JJIEMEHTOB
J.. MenneneeBa 1 0COOCHHOCTSIMH
CTPOCHUS UX aTOMOB.

27 XapakTepHble XUMHUYECKHE CBOMCTBA udposas madboparopusi 1Mo
NPOCTHIX BEIIECTB U COCAMHCHUI xuMuu (0a30BBIH YPOBEHB ),
HEMETAJJIOB - TAJIOTEHOB, KOMILJICKT TIOCYIBI B 000PYIOBaHHUS
KHCIIOpO/Ia, Cephl, a30Ta, (hocdopa, JUISL Y9EHUYECKUX OMBITOB,
yriepoja, KPeMHUSsI. KOMIDICKT XUMUICCKUX PEAKTUBOB

28 Pelenue 3aanuii Ha cocTaBiIeHUE
ypaBHEHUH
XUMHYECKHX PEaKITUiA.

29 IIpakTuyeckas pa6ora Ne 3 Hudposas maboparopust mo
«JKCcrepuMeHTaJIbHbIE 3a7a4uu T0 XuUMHH (0a30BBIi YPOBEHB),
pacro3HaBaHHIO U TIOTYIECHHUIO KOMILJICKT TIOCYIBI B 000PYIOBAHHUS
BEIIECTBY JUISL Y9EHUYECKUX OMBITOB

KOMIUICKT XUMUICCKUX PEAKTUBOB
XUMUs U 310pOBbE

30 CocraB u cpecTBa COBPEMEHHBIX U Hudposas madoparopus mo
CTapUHHBIX CPEJCTB TUTHEHBI, POJIb XuUMHH (0a30BBIi YPOBEHB),
XUMHUYECKHUX 3HAaHUH B TPAMOTHOM KOMILJICKT TIOCYIBI B 000PYIOBAHHS
BBIOOpPE ATUX CPEJNICTB; MOJIE3HBIE JUTSL Y9eHUYECKUX OMBITOB,

COBETHI KOMIUICKT XUMUICCKUX PEAKTUBOB
10 YXOJy 3@ MOJOCTBIO pTa.
31 OCHOBHBIE COCTaBIIAIOIINE 3J0POBOTO

oOpa3a >xu3Hu. [IpaBuia
MoJI/IepKaHus 37I0POBOT0 00pasa
KHU3HU. POJIb XUMHYECKUX 3HAHUU TIPH
aHam3e




B3aMMO/ICMCTBUS OpraHu3Ma ¢
BHEIIIHEN CPENO.
XHUMHS U DKOJIOTHUS 44

32 OcCHOBHBIE BU/IBI 3arpsI3HCHUNA
aTMoc(eppl U UX UCTOUHUKH.

33 Bopa. Bona B Macimrabax miaHeThl. Hudposas madoparopus mo
OuncTKka MUTHEBOU BOIBI. xuMuu (6a30BbII YPOBEHB ),

KOMIUIEKT TIOCY/Ibl M 000PY10BaHHUS
JUISL YYEHUYECKUX OIBITOB,
KOMIUICKT XUMUYECKUX PEAKTUBOB

34 [TapaukoBbIi 3¢ dekT, rmodaasHOE udposas mabopaTopusi Mo
MOTEIUICHUE KJIMMAaTa U UX xuMuH (0a30BBIi YPOBEHB),
BO3MOJXKHBIE 1OciecTBUsA. O30HOBbBIN KOMIUIEKT IOCY/Ibl U 000pyI0BaHUs
CJIOHM M €ro 3Hau€Hue AJIs )KU3HU Ha JUTSL YICHUYECKUX, KOMIUICKT
3emuie. 3amura XUMHUYECKHUX PEaKTHBOB
aTMoc(depsl OT 3arps3HEHUS.

35 Hedts u HepTenponyktel. HedTh Kak udposas nabopaTopus Mo
TOIUTMBO. 3arpsi3HEHUS MUPOBBIX xuMuu (6a30BbII YPOBEHB),
BO/I0eMOB. JIMuHasi OTBETCTBEHHOCTb KOMIUIEKT MOCY/IbI U 000pyI0BaHUs
Ka)KJ0ro 4eJioBeKa 3a 0e30MacHyro JUISE Y9EHUYIECKUX OTIBITOB,
OKPYXKAIOIIYIO Cpely KOMIUIEKT XUMHUYECKHX PEaKTHBOB
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