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I[Inanupyemble pe3ybTaThl 0CBOCHHS XUMHH

N3yueHne XMMHUHU B CTaplIe 1KoJie Ha 6a30BOM yPOBHE HAIPABJIEHO HA JTOCTHXKEHHE CIICAYIOINX

LEJICH:

* OCBOCHME 3HAHUM O XUMUYECKON COCTABIISAIOIIEN €CTECTBEHHOHAYYHON KapTUHbI MUPA, BaXKHEUIINX

XUMHUUYECKHUX NOHATHUAX, 3aKOHAX U TEOPUSIX;

OBJIQ/ICHUE YMEHMSMU NPUMEHSTh IOJY4YEHHblEe 3HAaHUS JUIsI OOBSICHEHUS Pa3HOOOpPa3HBIX
XUMHUYECKHMX SIBJICHUH M CBOMCTB BELIECTB, OLIEHKM POJIM XHUMHM B Ppa3BUTHUU COBPEMEHHBIX
TEXHOJIOTHI U ITOJIy4€HUU HOBBIX MaTEPHAJIOB;

pa3BUTHE TI03HABATEIFHBIX WHTEPECOB M HMHTEUICKTYalbHBIX CIIOCOOHOCTEH B Mpolecce
CaMOCTOSITEJIbHOTO IPUOOPETEHUs] XMMUUYECKUX 3HAHUH C MCIOJIb30BAHUEM Pa3IMUYHBIX HCTOYHHUKOB
UH(POPMALIMK, B TOM YHUCJIE KOMIIBIOTEPHBIX;

BOCIIUTaHHE YOEXJICHHOCTH B TO3UTHBHOM pPOJM XUMHH B KH3HH COBPEMEHHOTO OOIIECTBa,
HEOOXOMMOCTH XMMHUYECKH I'PaMOTHOI'O OTHOIIEHUS K CBOEMY 3JI0POBBIO M OKpYXKAaIOLIEH cpene;

NPUMEHEHHE TOJYYCHHBIX 3HAHMW W YMEHHMH /Ui O€30MacHOTO HCIIOJIB30BAaHMS BEUIECTB U
MaTepHajJoB B OBITY, CEJILCKOM XO3SMiCTBE M Ha IPOU3BOJCTBE, PEIICHHs MPAKTHUECKUX 3aJad B
IIOBCEJTHEBHOM JKM3HHU, MPEAYNPEKIACHUS SBICHHUM, HAHOCAIIMX BpEA 3J0POBBIO 4YEJIOBEKA H
OKpYKaroIllel cpefe.

Henu u 3anaun u3ydyenus yueOHoro npeamera «Xumus. bazossiil ypoBens», 11 kiacc:

e OCBOCHME 3HAHMHM OCHOBHBIX IIOJIOKEHUHM nepuoauueckoro sakona /[.M.Menneneesa m Tteopuu
CTpPOEHHUSI OpraHuveckux coeauHeHuid A.M.ByriepoBa; wucTopuM pa3BUTHS COBPEMEHHBIX
npencrasieHuid o BMC; Bblgarommxcss OTKPBITUSAX XHMHH; POJIM XMMHUYECKOW HAyKH B
(OpMUPOBAHNUN COBPEMEHHOM €CTECTBEHHOHAaYUHOH KapTHHBI MUpa; METOZaX Hay4YHOTrO [TO3HAHUS;

e OBJIAACHUC YMCHUAMU 00OCHOBEIBATH MECTO U poOJIb  XUMHYCCKUX 3HAHUU B HpaKTquCKOﬁ
JACATCIIBHOCTH JIIOI[Cfl, PasBUTUHU COBPEMCHHBIX TGXHOJIOFI/II‘/JI; IMPOBOAUTH Ha6JIIOI[€HI/I€ 3a
OKOCHUCTCMaMHU C LCJIbIO UX OIMMCAaHUS W BBIABJICHHUA CCTCCTBCHHBIX M aHTPOIIOI'CHHBIX HSMCHCHHﬁ,
CBJA3aHHBIX C Pa3BUTHEM XHUMHYICCKOMN IMPOMBINUIICHHOCTH,; HAaXOAUTb MW aHAJIMU3UPOBATH
PIH(bOpMaI_II/IIO 0 XUMHUYCCKOM 3arps3HCHHUHA OKp}/)KaIOH_Ieﬁ CpCabl U €T0 IOCIICACTBHAX

e Pa3BUTHUC IO3HABATCIBbHbBIX HWHTCPECOB, HWHTCIUICKTYAJIbHBIX W TBOPYCCKUX CIIOCOOHOCTEH B
mponecce M3YUCHUA BbIAAIOIMINXCA )IOCTI/DKCHI/Iﬁ XHUMHUH, BOWICAIUINX B O6HIC‘I€HOB€‘~I€CKYIO

KYJIbTYDY,

e BOCIHTaHHE YOEXKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS KMBOH TIPUPOJBI, HEOOXOJAUMOCTH
OepeKHOrO0 OTHOILEHUS K NMPHUPOJHONW cpelie, COOCTBEHHOMY 3J0POBBIO; YBAXKEHHsI K MHEHUIO
OTIIIOHEHTA MPH 00CYKACHUH TTPOOIIEM.

3amaun

- (hopMHpOBaHKE y MIKOJTHLHUKOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHHUS, OCHOBAHHOTO Ha MTOHMMAaHUU
B3aMMOCBSI3M JJIEMEHTOB JKMBOM W HEKMBOH MPHPOJABI, OCOBHAHWU YeJIOBEeKa KaK YacTH MPUPOJIBI,
MIPOYKTA IBOJTFOIIMH KUBOU MPUPOJIBL;

- (opMupoBaHHE Yy IIKOJPHUKOB SKOJOTHYECKOTO MBIIUICHUS Ha OCHOBE YMEIOro BIAJCHHUS
CrocobaMu caMOOPTaHU3AINH KU3HEICATSIIbHOCTH;

- IpuOOpeTeHNe MKOJILHIUKAMU OTBITa Pa3HOOOPA3HOM MPAKTUUYECKOM AEeATeIHbHOCTH, ONbITa TTO3HAHUS
¥ CaMOIIO3HAHUS B TPOIIECCE U3YICHUS OKPYKAIOMIETO MHPA;

BOCIIHUTAHUE TPAXKIAHCKOW OTBETCTBEHHOCTH W TMPABOBOTO CaMOCO3HAHHSI, CAMOCTOSITEIILHOCTH W
WHUITMATHBHOCTH YYalIUXCS Yepe3 BKIFOYCHHWE WX B TO3MTHBHYIO CO3HJIATSIIBHYIO JKOJIOTHYECKYIO
EITEIbHOCTD;

CO3JIaHHE YCJOBHH JUISI BO3MOXXHOCTH OCO3HAHHOTO BBIOOpA WHJIWBHIYaThbHOW 00pa3oBaTEIILHOMN
TPACKTOPUH, CIOCOOCTBYIONICH TOCHeAyomeMy Tpo(heCCHOHATLHOMY — CaMOOIPEACICHUIO, B
COOTBETCTBUM C WHAWBUAYAIbHBIMH HMHTEpecaMd peOeHKa U  TOTPeOHOCTSIMH  pEervoHa.

JIn4yHOCTHBIE pe3yJIbTaThl:



— TOTOBHOCTb M CIIOCOOHOCTh OOYyYalOIMXCS K CaMOPa3BUTHIO M CAMOBOCIUTAHHUIO B
COOTBETCTBHUH C OOIICYEITIOBEUYSCKUMH [IEHHOCTSIMH U HJI€AJIaMH TPAXKTaHCKOTO O0IIeCTBa;

— MPUHATHE W pealu3alys HEeHHOCTEeH 3A0poBOro M Oe3omacHoro o0Opasza KHM3HH, OEepekHOE,
OTBETCTBEHHOE UM  KOMIICTEHTHOE OTHOLIEHHE K COOCTBEHHOMY (HU3NYECKOMY H
MICHXOJIOTHYECKOMY 370POBBIO;

— HETPUATHE BPEIHBIX PUBBIYCK: KYPEHUs, YIIOTPEOJIICHHUS ATKOTOJIsI, HAPKOTHUKOB.

— YBaXCHHE K CBOEMY HapOJy, YyBCTBO OTBETCTBEHHOCTHU mepea PoanHoii, TopJocTH 3a CBOM
Kpaii, cBoto PoiunHy, mpomnutoe u HacTosIee MHOTOHAMOHAIBHOTO Hapoaa Poccuu;

— IPUHATHE TYMaHUCTUYECKHUX IICHHOCTEH, OCO3HAHHOE, YBAXHUTEIBHOE M JI0OOpOKEIaTeIhHOE
OTHOIIIEHHE K JPYrOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PCHUIO;

— CIIOCOOHOCTH K COTMEPEKHUBAHUIO U (HOPMUPOBAHHUE TO3UTUBHOTO OTHOIICHUS K JIIOJIIM, B TOM
quciae K JIMLIAM C OTPAaHMYEHHBIMH BO3MOXKHOCTSMHU 3I0POBbS M HHBAIMIAM; OepexHOE,
OTBETCTBEHHOE U KOMIIETCHTHOE OTHOIICHHE K (PU3MUYECKOMY U MCUXOJIOTUIECKOMY 3JI0POBBIO
JpYTuX JI0/IeH, yMEHHUE OKa3bIBaTh MEPBYIO TIOMOIIIb;

— pa3BUTHE KOMIETCHIMI COTPYIHHUYECTBA CO CBEPCTHUKAMHM, NETHMH MJIAJIIIETO BO3pacTa,
B3pOCIBIME B 00pa3oBaTeNIbHON, OOIIECTBEHHO TOJIE3HOH, Yy4eOHO-UCCIIe0BATEIBCKOM,
MPOSKTHOM M IPYTUX BUAAX JCSATCIHLHOCTH.

— MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAUUMOCTH
HayKd, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BIIAQJICHHE JOCTOBEPHOM
uHpOpMaILUEH O MEePeIOBhIX JOCTHKCHHUSIX U OTKPBITHSIX MHPOBOH M OTCUYCCTBCHHOH HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUAX 00 YCTPOHCTBE MUPA U OOIIECTBA;

— TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHUIO, B TOM WYHCJIE CaMOOOpa3OBaHHIO, Ha
NPOTSDKEHUHM BCEW JKM3HH, CO3HATEILHOE OTHOIICHHE K HENPEPHIBHOMY OOpPa30BaHHIO Kak
YCIIOBHIO YCIICITHOM MTPo(decCHOHATLHOMN 1 00IIECTBEHHON JACSITEILHOCTH,

— 3KOJIOTHYECKasl KYJIbTypa, OEpe:KHOE OTHOIICHHS K POHOW 3eMiie, TIPUPOJAHBIM OoraTcTBam
Poccun u Mupa; NOHUMaHHUE BJIMSHUS COIUAIBLHO-I)KOHOMHYECKUX MPOIIECCOB HA COCTOSHUE
NPUPOJHON W COLMAIBHOW Cpelbl, OTBETCTBEHHOCTh 3a COCTOSIHHE IPHPOIHBIX PECypPCOB;
YMEHUSI M HAaBBIKA PAa3yMHOT'O MPHPOJIONOJIb30BAHMS, HETEPIIMMOE OTHOIICHHE K JICHCTBHSM,
NPUHOCSIINM BpeJl SKOJIOTHH; TPHUOOPETEHUE ONBITA SKOJIOTO-HANIPABICHHOM eI TETLHOCTH;

— OCO3HaHHBIA BBIOOp Oydymieill mpodeccun Kak MyTh U CIOCOO peanu3alud COOCTBEHHBIX
JKU3HCHHBIX TJIAHOB;

— MOTPeOHOCTh TPYAMTHCS, YBOKEHUE K TPYAY W JIIOASIM TPYAa, TPYAOBBIM JTOCTHIKEHUSM,
JTOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIIEHHE K pPa3HBIM BUAAM TPYHAOBOU
NESITETBHOCTH.

MertanpeamerHble:
PeryasiTuBHBIC YHHBepCaJIbHbIC y4eOHbIC 1eiCTBHA

— CaMOCTOSITEILHO OTPEIENSITh 1ETH, 33a/1aBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPHIM MOKHO
OTIPENIETTUTh, YTO 1eJIh JIOCTUTHYTA;

— CTaBUTh U (POpMyIHpOBaTH COOCTBEHHBIE 3a7aud B 00pa30BaTEeNbHON NEATENbHOCTH H
JKU3HCHHBIX CUTYallUsIX;

— BbIOMpaTh MYTh JOCTH)KEHHS 1IN, IUIAHUPOBATh pEIIEHHE TIOCTaBJICHHBIX 3ajad,
ONTUMU3HPYS MaTEpHAIbHbIE U HEMATEepUAIbHBIE 3aTPATHI;

— OpraHu3oBbIBaThb J(PQPEKTUBHBI MOMCK PECYpPCOB, HEOOXOAMMBIX JJsi JOCTHXKEHHS
MOCTAaBJICHHOM 1ICNH;

— COTIOCTAaBIIATh MOJYUYEHHBIN Pe3yJbTaT AESTEILHOCTH C MOCTABIEHHOM 3apaHee 1eIblo.

ITo3naBaTebHBIC YHHBeEPCAJIbHbIC YUeOHbIC el CTBUS

— HCKaTh W HAXOJWTh OOOOIIEHHBIE CIOCOOBI PEIICHMs 3a]ad, B TOM YHUCIE, OCYIIECTBIISITh
pa3BepHYTHI HMH(POPMAIIMOHHBIA TIONCK W CTaBUTh HA €ro OCHOBE HOBbIE (y4ueOHBIE U
MO3HABaTeNIbHbIE) 3a1a4H;

— KPUTHUYECKH OIIEHWBAaTb W HWHTEPIPETHPOBATH WH(OOpPMAIMIO C Pa3HBIX IO3HIIHH,
pacrno3HaBaTh ¥ PUKCUPOBATH IPOTUBOPEUHS B MH(POPMAITMOHHBIX NCTOYHHUKAX;



— HUCHOJIB30BATb Pa3JIMYHBIC MOJCIBbHO-CXCMATHYCCKUC CPCACTBA IS TPCACTABJICHUA
CYIIECTBEHHBIX CBA3€H M OTHOIICHUH, a TaKXk€ MPOTHUBOPEUMIl, BBIIBICHHBIX B
UH(POPMALIMOHHBIX HCTOYHHKAX;

— HAXOAWTh U MPHUBOJUTH KPUTHUYECKHWE ApPTyMEHThl B OTHOILECHUU ACUCTBUNH U CYXKIACHHM
JIPYTrOro; CIOKOMHO M pa3yMHO OTHOCHUTBCS K KpPUTHYECKHMM 3aMEUYaHHsIM B OTHOILICHHUH
COOCTBEHHOTO CYXKJICHUSI, pACCMATPUBATh UX KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

— BBICTpanBaTh MHJMBUYaJbHYIO 00pa30BaTEIbHYIO0 TPACKTOPHUIO, YUUTHIBAs OTPaHUYEHHUS CO
CTOPOHBI APYTUX YYAaCTHUKOB W PECYPCHBIE OTpaHHUYEHUS; MEHATh U YAEPKHUBATh pPa3HbIC
IIo3nnuun B MMO3HABATCIILHOM JACATCIIbHOCTH.

KOMMyHI/IRaTI/IBHLIe YHuBEpcCaJlbHbIC y‘leﬁﬂble JelCcTBUA

— OCYILECTBJIATh JEJIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHM, TaK U CO B3POCIBIMH (KaK
BHYTpHU 00pa3oBaTeiIbHON OpraHu3aluM, TaKk U 3a €€ IpelesiaMu), oJA0MpaTh MapTHEPOB JUIS
JIeIOBOM KOMMYHUKAIIUM UCXOJS U3 COOOpaKeHH pe3yJbTaTUBHOCTH B3aMMOJACUCTBHUS, a HE
JIMYHBIX CUMIIATHH;

— MIPH OCYIIECTBICHUH TPYIIIOBOI pabOThI OBITH KaK PYKOBOAMUTENEM, TaK U YJICHOM

KOMaH/ibl B pa3HbIX POJISIX (F€HepaTop UIEH, KPUTHUK, UCIIOJIHUTENb, BEICTYNAIOLIH, 3KCIEPT U
T.1.);

— pa3BEpHYTO, JIOTUYHO ¥ TOYHO U3JIaraTh CBOK TOUYKY 3PEHHUs C UCIOJIb30BaHUEM aJCKBAaTHBIX
(YCTHBIX M MHCBMEHHBIX) SA3BIKOBBIX CPEJICTB;

IIpeaxmeTHbIE:

B pe3yabrare wusydeHuss yuyeOHOro nmnpeamMera «XHUMHS» HA YPOBHe CpeaHero o0Iero
oOpa3oBaHus:

BoinyckHuK Ha 6230BOM YPOBHE HAYYUTCS:

— pacKphIBaTh Ha MPHUMEPax PoJib XUMHUH B (DOPMUPOBAHMM COBPEMEHHOM HAy4YHOW KapTHUHBI
MHpa U B IPAKTUYECKOMN ACATEIBHOCTH YEIOBEKA;

— JIEMOHCTPUPOBaTh Ha MpUMepax B3aWMOCBS3b MEXIY XMMHUEH M JAPYTUMHM €CTECTBEHHBIMU
HayKaMH;

— packpbIBaTh Ha MpUMepax MOJOKEHUS TEOPUU XUMUYeCKoro crpoenust A.M. byrnepoaa;

— noHuMaTh pusnyeckuii cMmoicn [lepuoanueckoro 3akona /.M. MenzeneeBa U Ha €ro OCHOBE
OOBSICHATH 3aBUCHMOCTh CBOMCTB XMMHUYECKUX 3JIE€MEHTOB M OOpa30BaHHBIX MMH BEIIECTB OT
AIIEKTPOHHOT'O CTPOEHUS aTOMOB;

— OOBSICHATh NPUYMHBI MHOTOOOpa3usi BEIIECTB Ha OCHOBE OOIIMX MpeICTaBIeHUH 00 ux
COCTaBE U CTPOCHUY;

— TPUMEHATH IpaBUJIA CHUCTEMATUYECKOM MEXIYHApOJHONM HOMEHKJIATYpbl KaK CpeAcTBa
pa3IuYeHus U UACHTU(UKALIMY BEUIECTB 110 UX COCTABY U CTPOEHUIO;

— COCTaBJIATh MOJIEKYJSIPHBIE M CTPYKTYpHbIE (OPMYNBI OPraHUYECKUX BEIIECTB Kak
HOocUTeNe HMH(OpMalMM O CTPOCHUM BEIIECTBA, €ro CBOMCTBAX W NPUHAUIEKHOCTU K
OIPECIIEHHOMY KJIacCy COCJUHEHMI;

— XapakTepu30BaTh OPraHWYECKUE BEIIECTBA II0 COCTaBy, CTPOECHHUIO U CBOMCTBaM,
yCTAQHABJIMBAaTh IPUUYMHHO-CIIEACTBEHHBIE CBS3M MEXJYy JAaHHBIMH XapaKTepUCTUKAMHU
BEILIECTBA,

— NPUBOAMUTH MPHUMEPHl XMMHUYECKMX pEaKLMH, pacKpBIBAIOIIMX XapaKTepHbIe CBOWCTBA
TUITUYHBIX Hpe)ICTaBI/ITeJIeﬁ KJIaCCOB OPraHMYCCKUX BEIICCTB C LEJIBIO HUX I/II[eHTI/I(i)I/IKaHI/II/I nu
00BsICHEHUS 00JIACTH IPUMEHEHHUS;

— IPOTHO3UPOBATH BO3SMOKHOCTD ITPOTCKAHUA XUMHUYICCKHUX peaKHI/Iﬁ Ha OCHOBE 3HAHWI O THIIaxX
XUMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB M UX PEaKIIMOHHOM CIIOCOOHOCTH;

— HCIIOJIB30BaTh 3HaHUA O COCTaBC€, CTPOCHHUHU U XHMHUUYCCKHX CBOMCTBaxX BEUICCTB JIA
0€30I1aCHOT0 MPUMEHEHUS B IPAKTHUECKON AEATEIbHOCTH;

— NPUBOJIUTH HPUMEPHI MPAKTUYECKOI'O HCIOJI30BAHUS IMPOIYKTOB IMEpPepadOTKH HEPTH U
HOPUPOJHOTO Ta3a, BBICOKOMOJEKYJISIPHBIX COEAMHEHUH (MOJMATUIICHA, CHUHTETHYECKOTO
Kay4dyKa, alleTaTHOTO BOJIOKHA);



® — IPOBOAMTH ONBITHI II0 PACIIO3HABAHHMIO OPraHUYCCKHUX BCIICCTB: ITIMLOCPHHA, yKCYCHOfI

KHCJIOTBI, HEMPENENbHBIX JKHPOB, TIIOKO3bI, KpaxMmayia, OEJIKOB — B COCTaBe IHIIECBBIX
MPOJIYKTOB U KOCMETUYECKUX CPEJICTB;

" — BIAJETh NPAaBWJIAMH U TNPHEMaMH O€30MacHON pPadOThl ¢ XUMHUYECKUMH BEIIECTBAMU H
1abopaTOPHBIM 000PYIOBAHUEM;

" — YCTaHaBJIMBAaTh 3aBUCHMOCTH CKOPOCTH XMMHYECKOH PEaKIMW U CMEHICHUS XUMHYECKOTO

paBHOBECUA OT PA3JIUIHBIX q)aKTOpOB C IMICIbIKO ONpCACICHUA ONTUMAJIbHBIX yCJIOBI/Iﬁ
IMPOTCKAHUA XUMHYCCKUX ITPOLECCCOB;

"  — [IPUBOJUTH IPUMEPHI TMIPOJIN3A COJIEH B IOBCEJHEBHOM KU3HU YEJIOBEKA;

" —  [PUBOAMUTH IPUMEPHl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEAaKUMi B  NPUPOJE,
IIPOM3BOJICTBEHHBIX MPOLIECCAX U KUZHEIAEATEIIbHOCTH OPraHU3MOB;

" — IPUBOAUTH NPUMEPHl XMMUYECKUX PEaKLUi, pacCKphIBAIOIUX OOLIMEe XMMUYECKHE CBOMCTBA
IIPOCTBIX BEIIECTB — METAJUIOB U HEMETAJIIOB;

" — [IPOBOJUTH PACUETHI HA HAXOXKAECHUE MOJEKYJIIPHON (GOPMYIIbI YIIIeBOIOPOA IO MPOIYyKTaM
CrOpPaHMsS U IO €r0 OTHOCUTENIBHON IJIOTHOCTH M MAcCOBBIM JOJISIM 3JIEMEHTOB, BXOSIUX B
€ro COCTaB;

" — BIAJeTh NpaBWIaMHd O€30macHOro OOpameHHss € EIKUMH, TOPIOYMMH U TOKCHYHBIMU
BEIIECTBAMM, CPEACTBAMHU OBITOBOM XHUMHUU;

" — OCYWECTBISATh IOMCK XUMHYECKOW HMH(POPMAIMK 110 HA3BaHUSM, HWACHTU(PHKATOPAM,
CTPYKTYpPHBIM (hOpMyJiaM BELECTB;

" — KpPUTHYECKHU OIICHWBATh U MHTEPIPETHUPOBATH XUMHUECKYIO HHPOPMALIUIO, COJIEPIKAIIYIOCS B

COOOILIEHUSAX CPEICTB MaccoBoil HH(oOpMaIlu, pecypcax HMHTepHeTa, HayYHO-NOMYJISPHBIX
CTaThsIX C TOYKU 3PEHUS €ECTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIEJISX BBIABICHUS OLIMOOYHBIX
CyKaeHui u popMupoBaHUS COOCTBEHHON MO3UIINH;

" — MPEICTABIATH IYTH PEHICHUS TJIOOAIBHBIX MPOOJeM, CTOANIMX MEpe] UYEeIOBEUYECTBOM:
9KOJIOTHYECKUX, SHEPTeTUUECKUX, CBIPBEBBIX, U POJIb XUMUHU B PEIICHUH 3TUX MPOOIIEM.

BorinyckHMK HA 0230BOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYUThCS:

"  — WUIIOCTPHUPOBATH HA MPpUMEpaxX CTAHOBJIICHHUC M DBOJIIOLMIO OpFaHquCKOﬁ XUMHHU KaK HAYKH
Ha Pa3sIMYHbIX UCTOPHUYCCKUX IdTallaXx €€ Pa3BUTHA,
® — HCOOJB30BAaTh METOAbI HAYYHOI'O IIO3HAHWA IIPU BBIIIOJIHCHHUHU MPOCKTOB H yqe6H0-

MCCJIEIOBATENbCKUX 3a7ad M0 W3YYEHHUIO CBOMCTB, CIOCOOOB TOJYUYEHUS M PACIIO3HABaHUS
OpPTraHUYECKUX BEIECTB;

* — OOBSCHATH MPUPOIY M CIIOCOOBI 00pPA30BAHMS XMMHUYECKOM CBSI3U: KOBAJICHTHOU (TIOJIAPHOM,
HEMOJISPHOM), MOHHOM, METaNINYeCKO, BOJOPOJHON — C IIENbI0 OINpeNeieHHs] XUMHUYECKOM
aKTUBHOCTH BEIICCTB;

" — YCTAaHABIMBATh TE€HETHYECKYI0 CBA3b MEXKIY KIJIACCAMH OpPraHMYECKUX BEHIECTB MJIA
000CHOBaHUS TMPUHIMIHAIBHOW BO3MOXKHOCTH TOJNYYEHHUSI OPTraHMYeCKUX COCTUHEHUN
3a/IaHHOTO COCTaBa U CTPOCHHS;

" — YCTaHaBIIMBAaTh B3aWMOCBSI3U MEXAY (akTaMH U TEOpUEH, MPUUYUHOW M CICACTBHUEM MIPU
aHanuze MpOOJEMHBIX CUTyallMid W OOOCHOBAaHWM NPUHHUMAEMBIX pEIIEHHH Ha OCHOBE
XUMHUYECKUX 3HAHWH.

TpeOoBaHus K YPOBHIO NOATOTOBKHU 00y4al0LIMXCH.
Yuamuecs B pe3yJjibTaTe YCBOEHUS Pa3jiesia 10/KHbI 3HATH/IOHUMATh:

v BaXHCWIIHE XUMUYECKHE MOHSATHS: BEIIECTBO, XUMHYECKHN DIIEMEHT, aTOM, MOJIEKYIa,
OTHOCHUTCIIbHAsA aTOMHasA W MOJICKYJIApHAA MacCChl, HOH, AJUIOTPOIIUA, H30TOIIbI, XUMHUYCCKasi
CBSI3b, DJIEKTPOOTPULIATEIBHOCTD, BAJIEHTHOCTh, CTEIIEHb OKUCIIEHUS, MOJb, MOJISIpHAsi Macca,
MOJIIpHBIA 00BEM, BEIIECTBA MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS, PacTBOPHL,
BIIEKTPOJIUT M HEDJIEKTPOJIUT,  OIJIEKTPOJIUTHYECKas  JUCCOLMALUS, OKUCIUTENIb |
BOCCTAaHOBUTEINIb, OKHCIICHHE M BOCCTAHOBJICHHE, TEIUIOBOW J(PQEKT peakiuu, CKOPOCTh
XUMHUYECKON  peakluH, KaTajlu3, XUMHYECKOe pPAaBHOBECHE,  YIJIEPOAHBIM  CKeJeT,
(GyHKIMOHAIbHAs TPYIa, U30MEpUSsl, TOMOJIOTHUS;



v’ OCHOBHBIE 3aKOHBI XMMHUH: COXPaHEHUE MACChl BEILIECTB, IOCTOSIHCTBA COCTaBa, EPUOANIECKHI
3aKOH;

v OCHOBHBIE TEOPHH XMMHHU: XMMHUYECKOM CBS3H, DIEKTPOJUTUYECKOM JUCCOLMUALMH, CTPOCHHUS
OpPTraHUYECKUX COCTMHCHUH;

v/ BaXKHEHINWE BEIIECTBA M MAaTEPUAIIBI: METAH, STUJIEH, AllETHJIEH; OEH30JI, STAHOJI, KUPHI, MbLIA,
IJIF0KO3a, caxapo3a, Kpaxmall, KJIeT4aTKa, OejIKU, NCKYCCTBEHHbIC U CHHTETHYCCKHE BOJIOKHA,
Kay4yKH, TJIaCTMACCHI;

yMeThb:

v/ Ha3bIBaTh U3yYCHHBIC BENIECTBA [0 KTPUBHAIBHOWN) M MEXKIYHAPOIAHON HOMEHKIATYPE;

v ONnpeaACIAATh: BAJICHTHOCTb U CTCIICHB OKHUCJICHUA XUMHWYCCKUX 3JICMCHTOB, THII XUMHYECKOM
CBSI3M B COCOMHEHMSX, 3aps/l MOHA, XapakTep Cpelbl B BOJIHBIX PACTBOPAX OPTaHUYECKUX
COGHHHCHHﬁ, OKHCJIUTCIIb M BOCCTAHOBHUTCIIb, MNPHHAIJIC)KHOCTH BCIICCTB K Pa3JIMYHBIM
KJaccaM OPraHMYEeCKHUX COCAMHCHHH;

v/ XapaKTepu30BaTh. OCHOBHBIC KJIACChl OPTAaHUYECKUX COCIUHCHUNA; CTPOCHHE U XUMHYECKUE
CBOMCTBA M3y4YEHHBIX OPraHMYECKUX COCIMHCHHN;

v’ 00BSICHATH: 3aBUCHMOCThL CBOMCTB BEIIECTB OT UX COCTaBa M CTPOEHHS; IPUPOILY XHMHUYECKOM
CBSI3U (MOHHOM, KOBJICHTHOH, METAITMYECKOH ), 3aBUCMOCTh CKOPOCTH XUMUYECKOW peaKkInu
¥ TIOJIOKEHUSI XUMHYECKOTO PABHOBECHS OT PA3JINYHBIX (PaKTOPOB;

v/ BBINOJHATh XUMHYCCKUH OSKCIEPUMEHT [0 pPACMO3HABAHHUIO BAXKHEUIIMX OPTraHHYECKHX
BEIIIECTB;

v TPOBOAUTH CAMOCTOSITCIIBHBIA MOWUCK XHMHYECKOW HMHGPOPMAIMH C  HCIOJIB30BAHHEM
pPa3IUYHBIX HMCTOYHUKOB (HAyYHO-NIOMYJISPHBIX HW3/IaHUHM, KOMIIBIOTEPHbIX 0a3 JaHHBIX,
pecypcoB MHTepHETa); NCIIOIB30BATh KOMITBIOTEPHBIE TEXHOJIOTHUH JJIs1 OOpabOTKH | Iepeaayn
XUMHYECKON HH(pOpMaIuK 1 e€ MpeICTaBICHHS B PA3IMYHbIX (pOopMax;

v/ HCIONB30BaTh NPHOOPETEHHbIC 3HAHUS W YMEHHS B MPAKTHYECKON JESITCIBHOCTH U
HOBCG[{HGBHOﬁ KU3HU AJIA:

e OOBSCHEHUS XMMUYECKUX SBICHHUMN, IPOUCXOISIINX B IPUPOJIE, OBITY U Ha IPOU3BOCTBE;
OIIpe/IeTICHNs] BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX TPEBPAIICHUN B PA3IMYHBIX YCIOBHIX U
OLICHKH UX MOCIIEICTBUIA;
® DHKOJIOTHYECKH TPAMOTHOTO TTOBEICHUS B OKpYKAOIIEH cpere;

OLIEHKH BJIMSHHUS XMMHYECKOTO 3arps3HEHHs OKpYKaloIIed cpelbl Ha OpraHu3M 4YelloBeKa U

JpyTHUe )KUBbIE OPTaHU3MBI;

e (Qe3omacHOro oOpaleHUs € TOPIOYMMHU U TOKCUYHBIMU BEIIECTBaMH, JabOpaTOPHBIM
000pyI0BaHUEM;

® [IPUTOTOBJICHHS PACTBOPOB 3a/laHHON KOHLIEHTPAIMH B OBITY M HA IIPOU3BO/ICTBE;

KPUTUYECKON OLIEHKU JOCTOBEPHOCTH XUMMUYECKOW WMH(pOpMalMHu, MOCTyHarolleld U3 pa3HbIX

UCTOYHUKOB.

Copep:xanue kypca. 11 kiaacc. bazoBblil ypoBeHb.
TemaTHyeckoe NMJAHHPOBaHHME, B TOM YHCJEe € y4eTOM padouyeii mporpaMmbl BOCHUTAHHSA C
yYKa3aHueM KOJIHYeCTBA YacOB, 0TBOJUMBIX Ha OCBOCHHE KAK/10H TeMbl
BocnurarenbHblil NOTEHIMAT ypOKa MPEANoJaraeT cileayromee:
-yCTaHOBJIEHHE JIOBEPHUTEIbHBIX OTHOLICHUH MEXIy NeNarorndyeckuM pabOTHUKOM U €ro
00y4aroIUMUCS, CIIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIHPHATHIO yYalIUMHCS TpeOoBaHUI U MpPochO
yUUTENs 4epe3 KHUBOH JMAJor, NMPHUBJICUEHNE UX BHUMaHH K 00CyX/J1aeMol Ha ypoke MH(popmaiu,
AKTUBU3AIMIO WX TO3HABATEIHHOW NEATETHHOCTH Yepe3 MCIOIb30BaHUE 3aHUMATEIBHBIX JJIE€MEHTOB,
UCTOPUI U3 )KU3HU BEJIMKUX YUEHBIX, TUCATENCH;
-moOyK/IeHHe OO0Yy4alolmuXCcs COOJII0aTh HAa YPOKE OOIIEHPHUHSATHIE HOPMBI TOBEJICHUS, TMpaBHUiIa
OOIIeHUsI CO CTapIIUMHU (M€AArOrHYecCKUMH pabOTHUKAMK) M CBEPCTHHKAMHU (00ydarolIMMHucs),
NPUHIUIBL  Y9eOHOH IUCHHIUIMHBI ¥ CaMOOPTaHM3allMM dYepe3 3HAKOMCTBO W B IOCIEAYIOIIEM



cobmonienne «lIpaBuil BHYTPEHHETO pacropsika 00y4aromuxcs», B3aMMOKOHTPOIb U CaMOKOHTPOJIb
00yJaromuxcs;
- TpUBJICYCHHE BHUMAHUS OOYYaIOUIMXCS K IIEHHOCTHOMY acCIleKTy M3y4aeMbIX Ha ypPOKax SBICHHIA,
opraHusanyss MX pabOThl C MOJy4aeMOM Ha YpPOKE COLMAJIbHO 3HAYMMOM HHpopManued —
MHUIMMPOBAHUE €€ OOCYXJEHUsS, BBICKA3bIBAHUS YYALIUMUCS CBOEr0 MHEHHUS 10 €€ II0BONY,
BbIpaOOTKH CBOETO K HEl OTHOLIEHHUS], pa3BUTHE YMEHHUS COBEPILIATh IIPABUIILHBINA BBIOOD;
- HCIOJIb30BAHHME BOCIMTATEIbHBIX BO3MOXHOCTEH coaepkaHUs Y4eOHOro TIpeaMeTa 4epes
JEMOHCTPALMIO JIeTM IPUMEPOB OTBETCTBEHHOI'O, TIPaXJAHCKOIO IIOBENCHHUSA, IPOSBICHUS
YeJIOBEKOIIOOUsT M J00pOCepAeUHOCTH, BOCIPHUATHE LEHHOCTEH dYepe3 Moa0op COOTBETCTBYIOIIUX
TEKCTOB JIJIsl YTEHUs, 3aJa4 JUIsl peLeHUs, IPOOJIEMHBIX CUTyallui 1isl 0OCYX/I€HUsS B Kjlacce, aHalIu3
MOCTYNKOB JIIOJICH, KOMMEHTapuu K IMPOUCXOJAAIIMM B MHPE COOBITHSM, HCTOPHYECKUX CIIPABOK,
IPOBEICHUE MY3E€HHBIX YPOKOB Ha 0a3e IIKOJIbHOIO KpaeBeI4eCKOro Mys3es, OpraHu3anus
PEKOHCTPYKIMI 3HAYMMBIX UCTOPUYECKUX COOBITHIA, IPOBEICHHE Y POKOB MY>KECTBA,
- IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOThI ¢ 00YUAIOIUMHUCS:

® UHTEJUICKTYaJbHBIX UID;

e y4eOHBIX AMCKYCCHUH,

e IpyNIoBod paboThl WK pabOTHI B Mapax;
- BKJIIOYEHHE B YPOK HUIPOBBIX NPOLENYpP, KOTOpBIE MOMOTalT MNOJAEpkKaTb MOTHUBALUIO IETEH K
MIOJIYYEHUIO 3HAHWW, HAIAKUBAHUIO MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOLIEHMH B KJIacce, IIOMOTAIOT
YCTAHOBJICHUIO 10OpOXKeIaTenbHOM aTMochepbl BO BpeMs ypOKa;
- OpraHuzalus KyparopcTBa MOTHUBHUPOBAHHBIX U JSPYAMPOBaHHBIX OOyyaroUMXcs Haja HX
HEYCIIEBAIOIIMMU  OJHOKJIACCHUKAMHM, JAIOLIEr0 IIKOJIbHMKAM COLMAJBHO 3HAYMMBIM  OIBIT
COTPYAHUYECTBA U B3aUMHOU IIOMOIIY;
- WHUUUUPOBAHWE M NONJEP)KKA HCCIENOBATEIbCKON JEATENIBHOCTH IIKOJBHUKOB B pPaMKax
peanu3alMM MMH HWHIUBHIYAIBHBIX UM TIPYNIIOBBIX HCCIENOBATEIbCKUX IIPOEKTOB, 4YTO JaCT
IIKOJbHUKAM BO3MOXXHOCTb IPUOOPECTH HABBIK CAMOCTOSITEJIBHOIO PELICHHS TEeOpeTHYECKON
npoOJeMbl, HAaBBIK TEHEPUPOBAHUS M O(POPMIICHHS COOCTBEHHBIX HJCH, HABBIK YBAXHUTEIHHOTO
OTHOILEHMS K Uy)KUM HJesiM, 0(pOPMIIEHHBIM B paboTax APYruX HMCCieqoBaTesel, HaBbIK MyOJIMYHOrO
BBICTYIUICHHUS ME€pe] ayJuTOpUel, apryMEHTUPOBAHUS U OTCTauBaHUS CBOEH TOUKU 3peHHUs (y4yacTHE B
KOHKYpPCaXx, BHICTaBKaX, HAYYHO-IIPAKTUYECKUX KOH(EepEeHLUsX).

Y4eOHO-TEeMATHYECCKHNH TIJIAH

Ne HaumenoBanune KomnuectBo S0P B Tom unciie Ha npoBeeHue
paszenos (Tem) 9acoB 110 [Tpaktnyeckux | KoHTpoabHBIX
porpaMme pabor pabor
11 knacc
1 CrtpoeHue BenecTB 23 DNEeKTPOHHOE 0 1
2 Xumuueckue peakiyu | 19 IIPUJIOKEHNE. 1 1
3 Bemectrea u wux | 17 udposbie 1 1
CBOMCTBa 00pa3oBaTeNbHbIE
4 Xumust u|l8 I1aT(HOPMBI. 0 1
COBPEMEHHOC http://school-
obmecTBo collection.edu.ru/
Peseps 1
Hroro 68 2 4

Crtpoenue BemecTB ( 23 4)
OcHoBHbIE cBelleHHsi 0 cTpoeHuMH aroma. CTpoeHHE aToma: sApPO M JJICKTPOHHAS O000J0YKa.
H3oTonel. XuMuueckuii 371€eMEHT. bobI10# aApOHHBINA KOJUTaliep. Y POBHU CTPOCHUS BEILIECTBA.



Iepuoauyeckas cucrema xumuuyeckux 3jieMeHToB JI. M. MenaeneeBa B cBeTe YYeHUHA O
crpoeHur aromMa. Dusznueckuidi CMBICI HOMEPOB: DJJIEMEHTa, MEepuoaa, Trpynnbl. BaneHTHbIE
3IIEKTPOHBI. DJIEKTPOHHAS KOHPHUTypanus aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB 3JIEMEHTOB B
NEpUOAAX U rpymnmnax. DJIEKTPOHHBIE CEMENCTBA XUMUUYECKUX DJIEMEHTOB.
®uiocodekue ocHOBbI 00mHOCTH [lepHoanyeckoro 3aKko0Ha M T€OPHMH XHMMHYECKOI0 CTPOCHHS.
[Tpenmocsuiku oTKpeITUSA [Iepuoandeckoro 3ak0Ha U TEOPUM XMMHYECKOTO CTpOeHUA. Ponb nudHOCTH
B UCTOPUU XUMUU. POJIb IPAaKTUKKU B CTAHOBJIIEHUU U PAa3BUTHH XUMUYECKON TEOPHH.
HNonnasi xuMu4yeckasi CBf3b M HMOHHbICE KPHCTANIMYeCKHe peméTku. KarnoHsl Kak NpOIyKT
BOCCTAHOBJIEHMSI aTOMOB METaNIOB. AHHUOHBI KaK MPOAYKT OKUCJIEHMsI aTOMOB HeMeTaiioB. MonHas
XUMHMYECKAs CBA3b U MOHHAS KPUCTAJUIMYECKas peIéTka. IOHbI MpOCThIE U CII0KHBIE.
KoBajienTHasi XuMu4yeckasi CBsi3b. ATOMHbIE M MOJIEKYJIsSIPHbIe KPHUCTAJUINYECKHE PelETKH.
KoBaneHTHas HemospHas M MOJIAPHAs CBSI3U. OJIEKTPOOTPHULATENBHOCTh. KpaTHOCTH KOBaJIEHTHOU
cBsizu. OOMEHHBIE ¥ JIOHOPHO-AaKIENTOPHBI MEXaHU3MBbl OOPa30BaHUS KOBAJCHTHBIX CBS3CH.
[TossspHOCTE CBSA3M U NOJIIPHOCTH MOJIEKYJIBI. MOJIEKYIISIDHBIE B @TOMHBIE KPUCTAJUIMYECKUE PELIETKY.
Mertananuyeckasi ¢cBsi3b. MeTaNIMUECKUE KPUCTAJUIMYECKHE PEIIETKU. Merammyeckas XUuMHA4YecKas
CBSI3b: MOH-aTOMBI U JICKTPOHHBIN ra3. dusnueckue cBOWCTBA METAUIOB U UX IPUMEHEHHE HA OCHOBE
3TUX CBOMCTB. CIJIaBbl UEPHBIE U LIBETHBIE.
Bonoponnasi xummuueckas cBs3b. BojopogHas XuMudecKas CBA3b:  MEKMOJIEKYJSIpHas |
BHYTPUMOJIEKYJISIpHAsl. 3HaYE€HUE BOJOPOIHOM CBSI3U B IPUPOJIE U JKU3HU YEJIOBEKA.
IMosmmepsl.  Ilomumepbl, HMX NOIy4YEHHE: pEaKUUM IOJUMEPHU3ALMM U IOJUKOHACHCALMU.
[Imactmaccel. Bonokna. Heoprannueckue noamumMepsl
JucnepcHble cucTembl. JlucriepcHble CUCTEMBI: JuUcHepcHas (aza U JUCHEPCHOHHas cpena.
Knaccudukanuss QucriepcHBIX CHUCTEM IO arperaTHOMY COCTOSIHUIO W IO pa3Mepy 4YacTull (a3bl.
['pyboaucriepcHble CUCTEMBI: AMYIbCUHU, CYCIEH3UH, a3p030Ju. TOHKOIUCTIEPCHBIE CUCTEMBI: 30JIU U
resnu. CuHepe3uc U KoaryJsiusl.

Hemoncmpayuu.
Paznmunsie popmer Ileproanueckoi cucrembl xumudeckux snementoB . . MenaeneeBa. Monenb
KPUCTANINYECKON pemérku xjopuna Harpus. OOpas3ibl MUHEPAlIoOB C HMOHHOW KPHUCTAJLUITMYECKOU
PEIIETKOM: KaJlbLIUTa, TajluTa, MOJAEIN KPUCTAIUIMUECKUX PEIIETOK «CYXOro JibJia» (MM M0Ja), aamasa,
rpaduta (Mnu kBapua). Mozenb MoJsipHOro o0béMa raza. O06pasibl pa3InYHbIX AUCHEPCHBIX CUCTEM:
SMYJbCUH, CYCIIEH3UH, a3po3oieil, reneii u 3onel. Koarynsauusa. Cunepesuc.

Jlabopamopnvie onvimo.

MogenupoBanue METALIUYECKON KpucTaummdeckor pemérku. JleHatypamus Oenka. I[lomydenwue
OMYJBCUU PACTUTENBHOrO Macia. [lonydeHne CycneH3uu <«U3BECTKOBOrO MosoKa». llomyuenue
KOJUIOMJIHOTO pacTBOpPa KypHHOTO O€JIKa U UCCIIE€0BAHNE €r0 CBOWCTB € IOMOIIBIO JIA3EpHOM YKa3KH.
Xumnueckue peakunu ( 19 1)
Kaaccnpukanma xumuyeckux peakumid. Peakuum 0e3  U3MEHEHMS cOCTaBa  BELIECTB:
ajioTponu3anuu 1 u3zomepuzauuu. [Ipuumnsl amnorponuu. Knaccudukanus peakuuil mo 4uciy u
COCTaBY pEareHToOB U MPOAYKTOB U 110 TEINIOBOMY 3P dekTy. TepMoXUMHUECKUe YPaBHEHUS PEAKIIHIA.
CxopocTb XuMHYecKUX peakuuii. CKOpOCTh XUMHUECKOW peakiuu U (akTopbl €€ 3aBHCHUMOCTH:
IpHUpOJIa pearupyrolux BELIECTB, IJIOLAAb UX CONPUKOCHOBEHMSI, TeMIlepaTypa, KOHLEHTpauus U
Hanunuue katanuzaropa. Karanus. ®epmenTsl. UTHrHOUTOPBHI.
XuMnuyeckoe paBHoBecMe U cnocodbl ero cMemenusi. OOpatumbie peakuuu. OOmras
XapaKTepUCTHKA PEaKklUM CHUHTE3a aMMHAaKa U YCJIOBHSI CMELICHHsS PABHOBECHUS NPOU3BOACTBEHHOTO
mpolecca BIpaso.
I'uaposms. ['uaponus HeoOpatuMelii 1 oOpaTumMblil. Tpu ciyuyas rugponusa coned. Pons rugposnnsa B
obmeHe BemiecTB. Posib ruponn3a B SHEPTETUUECKOM OOMEHE.
OKHCINTEJIBbHO-BOCCTAHOBUTE/IbHbIe  peaknuu.  CreneHb  okucieHus.  OKUCIUTENb U
BOCCTaHOBUTENb. OKHCIEHUE U BOCCTAHOBIIEHUE. DJIEKTPOHHBII OanaHc.
DJIEKTPOJIM3 PACIIaBOB U pacTBOpoB. [IpakTHyeckoe NpUMEeHEeHue JIeKTPOIn3a.
["anpBanomactuka. ['ansBanocrerus. Papunuponanue.

Hemoncmpayuu.



DK30- M DHIOTEPMHYECKUE pEaKIUU. TeruioBble SBJICHUS MPU PACTBOPEHUU CEPHOM KHUCIOTHI U
aMMHAYHOM CEIUTPBL. 3aBUCUMOCTb CKOPOCTH pEaKkIMM OT MPUPOJbl BEIIECTB Ha IpUMEpe
B3aUMOJICCTBUSL PACTBOPOB PA3NIMYHBIX KHUCJIOT OJMHAKOBOM KOHLEHTpPAlMd C OJMHAKOBBIMU
KyCOUYKaMH (TpaHyJIaMH) [IMHKA U OJUHAKOBBIX KYCOUKOB Pa3HbIX META/NIOB (MarHus, lIMHKA, jKele3a)
C pacTBOPOM COJIIHOM KHCIIOTBL. B3auMoieicTBHe pPacTBOPOB CEPHOM KHUCIOTHI C pacTBOpaMu
THOCYNb(aTa HATpUS PA3TMYHOM KOHIEHTpAlMU U TeMmIepaTrypbl. Mojenb KHISIIEro Cclosl.
Pasznoxxenue nepokcuja BOJOpOJA C IOMOIIBI0 HEOPraHWYECKUX KaTaau3aTopoB (Coyiel xkelesa,
HOAMAa Kalus) W TPUPOJHBIX OOBEKTOB, COJEPKAINIUX Karajazy (ChIpoe MsCO, KapTodenb).
[Ipocreiimme OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAaKIMHU: B3aUMOJCUCTBUE IMHKA C COJISTHOM
KHCJIOTOM | skene3a ¢ cyiabdarom menu(ll). Moaens anekrponusépa. Monaens 37IeKTPOJIM3HON BaHHBI
JUISL TTOJTYYEHUS ATFOMUHUSL.

Jlabopamopnusie onvimot.
[IpoBenenue peakuuii, HAYIMUX A0 KOHLA, 110 npaBuily bepromie. Pasnoxenne nepokcuaa Boaopoaa ¢
MOMOIIBIO JUOKCHAa Maprania. CMernieHHue paBHOBECHUS B CHUCTEME Fe3* + 3CNS™ « Fe(CNS)s.
HcnplTaHne MHAUMKATOPaMu Cpellbl pacTBOPOB COJIEH PAa3jIM4HBIX TUIOB. B3anmMopnencresue pactBopa
cynbdara meau(Il) ¢ xxene3omM U THAPOKCHUIOM HATPHS.

Ilpakmuueckan paboma.
Pemrenue skcnepuMeHTaANbHBIX 33a4 110 TeME «XHUMHUYECKask PeaKLusi».
BemecTBa u ux cBoiicrea ( 17 u)
Meramabl. O6mue gusndeckue cBoiicTBa metamioB. Kiaccuukamus METalaoB B TEXHUKE U XUMUHU.
OO01mure XMMUYECKUE CBOMCTBA METAJJIOB. Y CJIOBUS B3aMMOJEHCTBHS METANIOB C PacTBOPaMH KHCIIOT
U coJiel. Meramuiorepmusl.
Hemeranasbl. biaaropoansie rasel. Hemeramisl kak oxkuciurend. HemeTtamibl Kak BOCCTAHOBHUTEIH.
Psin sanexktpoorpuniareabHoCTU. IHEpTHBIC WK GJIarOpOIHBIE Ta3bl.
Kuciaorsl Heoprannyeckne u opraHmyeckue. KucioTbl ¢ TOUKM 3pEHUS aTOMHO-MOJIEKYJISIPHOTO
yueHusl. KuciaoTel ¢ TOUKM 3peHHUs] TEOPUU 3JIEKTPOJUTUYECKOM Auccouuanuu. KuciaoTel ¢ TOUYkH
3peHus NPOTOHHOH Teopun. O0IIMe XUMHYECKUE CBOMCTBA KHCIOT. Kimaccudukanus Kucyor.
OcHoBaHMsI HeOpraHu4veckue u opranmyeckme. OCHOBaHMSI C TOYKM 3pEHUS ATOMHO-
MOJIEKYJISIpPHOTO yueHusl. OCHOBaHMSI C TOYKHM 3PEHUSI TEOPUM DJIEKTPOIUTHUECKON TUCCOLUAIMH.
OcHoBaHMSI C TOYKM 3peHHUS MNPOTOHHOW Teopuu. OOIME XHUMHUYECKHE CBOMCTBA OCHOBAaHUM.
Knaccudukanms ocHOBaHUIA.
AM@oTepHble COeIMHEHUS] HeOpraHuvyeckue W opraHuveckue. AmMQoTepHbIE OKCHUABI U
ruapokcuabl. [lonydeHue u cBoMCTBa aM(pOTEPHBIX HEOPTAaHUYECKUX COEAMHEHUN. AMHUHOKUCIOTHI —
amoTepHbIe OpraHnuecKue coenuHeHus. [lenTuapl v nenTUaHAs CBA3b.
Comn. Knaccudpuxkanus coneit. Xéctkoctb Boabl U ciocoObl €€ ycTpaneHus. [lepexon kapbonaTta B
ruapokapOoHart u oopatHo. OOIIIe XUMUYECKHE CBONCTBA CONEH.

Jemoncmpavyuu.

Konnekuus wmeramnoB. Komnekuust HemeramnoB. B3aumoneicTBUE€ KOHLIEHTPUPOBAHHOM a30THOM
KHUCJIOTBI ¢ MeJbI0. Bembika TepMuTHON cmecu. Benbiika 4€pHOro nopoxa. BeITeCHEHUE TaIOTEHOB
U3 MX PacTBOPOB JIPYTMMHM rajoreHamu. B3auMopeicTBHE MapoB KOHLEHTPUPOBAHHBIX PacTBOPOB
COJITHOM KHCJIOTHI U aMMuaka («abIM 0e3 orHs»). IlomydueHne amMMuaka M HM3y4€HHE €rO0 CBOWCTB.
[Tonryuenue amdoTepHOr0 THUAPOKCHUIA M H3y4deHHE ero CBOMCTB. [lomyuyeHue >kECTKON BOIBI H
YCTpaHEHHE €€ KECTKOCTH.

Jlabopamopnvie onvimot.
[Tonyyenue HepacTBOPHMOIrO THIPOKCHIA M €ro B3aMMOJEHCTBHE € KuCIOTOM. lccnenoBaHue
KOHILICHTPUPOBAHHBIX PAaCTBOPOB COJSHOM M YKCYCHOM KHUCJIOT KaledbHbIM METOJOM IpU HX
paszbaBiiennn Boj10#. Pa3nuunble cirydan B3aMMOJIEHCTBHSI PACTBOPOB COJICH aIFOMUHUS CO MIETOYBIO.
Ycrpanenue KECTKOCTH BOJBI.

Ilpakmuueckaa paboma.
Pemienne skcnepuMeHTaANIbHBIX 3a7a4 110 Teme «BerecTBa 1 X CBOKWCTBay.
Xumus 4 coBpeMeHHOe 001ecTBo ( 8 4)



Xumuyeckass TexHoJiorusi. Ilpou3BoacTrBo aMMuaka M MeTaHOJIa. XUMUYECKas TEXHOJOTHS.
XHUMHYECKUE TPOLECCHI, JIEKAIME B OCHOBE NMPOM3BOJICTBA aMMMAaKa M METAHOJIA. XapaKTepUCTUKA
3THX TporeccoB. OO0IMe HayYHbIe TPUHIIUITEI XUMUYECKOTO MTPOU3BOJICTBA.
XuMHYecKasi TIPaMOTHOCTh KAaK KOMIIOHEHT o00meid KyJbTYpbl 4YejoBeka. MapkupoBka
YIIAKOBOYHBIX MATEPUANIOB, JJIEKTPOHHKU M OBITOBOW TEXHHKH, 3KOJOTUYHOTO TOBApa, MPOJIYKTOB
MUTaHUsS, STUKETOK 10 YXOAY 3a OAEXKI0H.
Hemoncmpayuu.

Mopenp NpPOMBIIIIEHHOW YCTAHOBKHM IIOJYYEHHUsI CEPHOM KHCIOTh. Mojelb KOJOHHBI CHUHTE3a
amMMHaka. BugeopparMeHThI U Claiibl O CTENEHH YKOJIOTHYECKOW YMCTOTHI TOBApa.

Jlabopamopnusie onvimot.
N3yuenrne MapkUpOBOK Pa3IMYHBIX BUJIOB MIPOMBIIIUICHHBIX U MPOAOBOJILCTBEHHBIX TOBAPOB.

punioxenune
KanennapHo-temaTuyeckoe niaHupoOBaHue
Ne aara Tema ypoka Koa-Bo
YPOKA | o paany | mo dakry ‘1acos
Tema 1. Ctpoenne BemectB (23 yaca)
1 02.09 OCHOBHBIE CBEJICHUS O CTPOCHUHU aTOMaA. 1
2 03.09 XapakTepuCTHKa COCTOSTHUS YJICKTPOHOB B aTOME. 1
3 09.09 OnexTpoHHO-Tpadudeckrue GOpMyIIbl AaTOMOB.
2

4 10.09

[leproanueckas cuctemMa XUMUYECKUX SJIEMEHTOB 1
5 16.09 J1. 1. MenneneeBa u yueHre O CTPOCHUH aTOMa

®dunocodekue ocHOBBI 001IHOCTH [lepuoanyeckoro 1
6 17.09 3aKOHA U TCOPUH XUMHUYECKOTO CTPOCHHUS.

Nonnast xumMudeckasi CBsI3b U MOHHBIE KPUCTAIUTNICCKUE 1
7 23.09 pPEHIETKU.
8 24.09 KoBaneHnTHas xumuyeckas CBsizb. ATOMHBIE U 5
9 30.09 MOJIEKYJISIPHBIE KPUCTAININYECKUE PEIIETKY.
10 01.10 Meramnnueckass XMMHUY€ECKasi CBA3b. 1
11 | 07.10 Bopoponas xumuueckas CBS3b. 1
12 08.10 [Tonumepst. 1
13 21.10 Bonokna. 1
14 2210 JlucniepcHbIE€ CUCTEMBI. 5
15 | 28.10
16 | 29.10 MaccoBast Ui 00beMHast JOJTU KOMIOHEHTOB B CMECH. 5
17 | 04.11

MaccoBast 10Jis BEIXO/Ia MTPOIYKTa OT TEOPETUIECKU 1
18 05.11 BO3MOKHOTO.

OObeMHas 0715 BBIX0J1a IPOAYKTA OT TEOPETUICCKHU L
19 11.11 BO3MOXXHOI'O.
20 1211 Pemenue 3a1a4 ¢ Cmoib30BaHUEM MOHSITHS «MAacCOBast 1

' JTOJISI TPUMECEIN».

21 18.11 Pemienue 3agauq. 1

O06o061eHre U cucTeMaTu3alus 3HaHU| TI0 TeMe 1
22 19.11 «CTpOoeHHE BEIIeCTBay.
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KonTpoabHas padora Nel o teme: «CtpoeHue

23 02.12 BEILIECTB) 1
Tema 2. Xumnueckue peakuuu (19 4)
Krnaccudukanus XumMudeckux peakiuii. Peakmuu,
24 uayuie 0e3 U3MEHEHUs COCTaBa BEUIECTB. 1
25 Peakuuu, uaymnye ¢ ”3MEHEHHUEM COCTaBa BEIIECTB. 1
26 TepMOXUMHUUECKUE PEAKLIUH. 1
27 CKOpOoCTh XMMHUECKUX PEAKLIUM. )
28
29 OO6paTUMOCTh XUMHUUYECKHUX PEAKIIUMA. 1
30 XUMHUECKOE PABHOBECHE U CIIOCOOBI €T0 CMEIECHUS. 1
31 I'maponus cosneil. )
32
33 ['maposns B OpraHMvyecKor XMMHH. 1
34 OKUCINTENEHO-BOCCTAHOBUTEIBHBIC PEAKITHH.
35 3
36
37 DIEeKTPOJIN3 PacIuiaBoB U pacTBOPoB. [IpakTrueckoe 9
38 IpUMEHEHUE JIECKTPOIr3a.
IIpakTnueckas padora Ne 1. Pemenue
AKCIIEPUMEHTATBHBIX 33a4 M0 TeMe «XUMUYecKas 1
39 peaKus.
40 [ToBTOpEeHNe U 06001IeHNE H3YYEHHOTO MaTepHana. 5
41
42 KonTtpoJsbHas padora Ne 2 « XuMH4YeCKHE peaKkInm). 1
Tema 3. BemecTBa u ux cpoiicrpa (17 4)
43 Mertannsl. 1
44 XuMHYECKUE CBOMCTBA METAJIJIOB. 1
45 Hemerannsl. bnaropoansie rassl. 2
46
47 Kucnorel Heopraumueckue 1 OpraHndecKkue 5
48
49 OcHOBaHUs HEOPTAHUYECKUE U OPTaHUYECKHE. 5
50
51 AmdoTepHble COeTUHEHNsI HEOPraHUYECKUe U 5
52 OpraHUYeCKHe.
53 Conu. 5
54
['eneTnyeckas CBsI3b MEKy pa3IMYHBIMU KJlaccaMu 1
55 HEOPraHUYECKHUX M OPraHUYeCKHX BEIIECTB.
IIpakTnyeckas padora Ne 2. Pemenue
SKCIIEPUMEHTAIIBLHBIX 3aa4 1o TeMe «BemecTBa 1 ux 1
56 CBOMCTBa»
57 [ToBTOpEeHME U 060011IEHNE TEMBI. 2
58
KounrpoabHnas padora Ne 3 «BemecrBa n ux 1
59 CBOWCTBAY.
Tema 4. Xumusi u coBpemMenHoe 00mecTBo (84)
60 XuMHuuecKasi TEXHOJIOTUS. 2
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61

62 XUMHS B CEIHCKOM XO3SIHCTBE U OBITY. 1
XuMuYecKkasi TpaMOTHOCTh KaK KOMIIOHEHT OOMIei 1

63 KYJIbTYPHI YEJIOBEKA.

64 [ToBTOpenue u 0600meHue Kypca. [logseaenne nToros 5

65 y4eOHOro roja.

66 HroroBasi koHTpOJILHAsS padoTa 4. 1

67 AHanu3 KOHTPOJILHOH pabOTHI. 1

68 Pe3epBHOE Bpems. 1
HToro 68
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JIucer ko

PPEKTHPOBKH Y4eOHOH MPorpaMmbl

Ypoka

Tema ypoka

IIprynHa U3MEHEeHNH B
nporpamme

Cnoco0 KOppeKTHPOBKH
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