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IlosicHuTeILHAA 3aIMCKa
PabGouas nporpamma 1o XuMmmum CoCTtaBJICHA B COOTBETCTBUU C Tpe6OBaHI/I$IMI/I CIICAYIOIUX

HOPMATUBHBIX TOKYMCHTOB!

@®enepanbHbIM 3ak0HOM OT 29.12.2012 Ne 273-®3 "OO obpazoBanun B Poccuiickoi
Oenepanun";
@enepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTENbHBIM CTaHJAPTOM CPETHEro OOIIero
o0Opa3oBaHus, YTBEP)KIACHHBIM TMpHKa3oM MHUHUCTEpCTBAa 00pa3oBaHMsT M HAYKH
Poccuiickoit @enepannu ot 17.05.2012 Ne 413, ¢ u3BMEHEHUSIMU, BHECEHHBIMU MPUKA30M
MunncrepcTBa oOpazoBanus U Hayku Poccuiickoit deneparmum ot 31.12.2015 Nel578;
[IpumepHOil mporpaMmMoi TUCIUIUIMHBL, YTBEPKAEHHONH MHUHHCTEPCTBOM 00pa30BaHuUs U
Hayku Poccuiickoii @enepanuu (MM aBTOPCKOM MTporpamMme, MpoIIeAnield SKCIepTu3y 1
ampoOaruio;
@enepalibHBIM ~ MEPEYHEM  YYEOHHMKOB,  YTBEP)KJIEHHBIX, PEKOMEHI0BaHHBIX
(momylIeHHBIX) K MCIOJIB30BAaHMIO B 00Opa30BaTENbHOM Ipollecce B 00pa30BaTENIbHBIX
YUPEXKJIEHUAX, PEAIU3YIOUINX IPOrpaMMbl 00111ero oOpa3zoBaHUsl.
VY4eOHoro miaHa, roJJ0BOro KajeHaapHoro yueOHoro rpaduka u sokanbHbiX akToB MBOY
KT'O «CHI Ne 6 mm. 1. T. Y3nenoBa» Ha 2023-2024 yueOHBIH TO/I.
Vueonnk «Xumus. 11 kmacc. bazoseriit ypoBens» Pymsutuc I'.E., ®enpaman @.I'., Mocksa
«IIpocsemennen, 2016
Ilenu usyuenua xumuu.

1. CucremMHOe M CO3HATENbHOE YCBOCHHE OCHOBHOTO COJAEpKaHMS KYpCOB XMMHH,
croco00OB CaMOCTOSITENIBHOTO TOJIY4CeHHs, MepepaboTku, (PYHKIIMOHAIBHOTO U
TBOPUYECKOTO MPUMEHEHHs 3HAHWH, HEOOXOIUMBIX JJIsi MOHUMAHUS Hay4HOU
KapTHUHBI MUpa.

2. PackpbiTHE POJM XMMHUH B MO3HAHUU MPUPOABI U €€ 3aKOHOB, B MaTepUaIbHOM
o0ecre4eHn: pa3BUTHS LUBUIM3ALUHN U MOBBIIICHUN YPOBHS KU3HHU OOIIECTBA,
MOHMMaHHe HeOOXOJUMOCTH MIKOJBHOTO XUMHUYECKOro 00pa3oBaHus Kak
3JIeMeHTa OO0IIel KyJIbTyphl U OCHOBBI )KHU3HEOOECIIEUEHUS YeIOBEeKa B YCIOBHSIX
YXYALIEHHS COCTOSIHUS OKPY>KAOLIEH Cpeibl.

3. PackpbiTHEe yHUBEPCATLHOCTH U JIOTUKU €CTECTBEHHOHAYYHbBIX 3aKOHOB U TEOPUH,
npoliecca MO3HAaHUS MHPUPOJBI M €ro BO3BBIIIAIOLIEIO CMbICIA, TECHOM CBS3U
TEOPHUH U MPAKTUKU, HAYKU U IIPOU3BOICTBA.

4. . Pa3BuTue nHTEpeca U BHYTPEHHEH MOTHUBALIMU YYaIIUXCS K U3YYECHUIO XUMUU, K
XUMHUYECKOMY MO3HAHUIO OKPYKAIOIIEr0 HAC MUpPa BEIIECTB.

5. OsBnageHue METOJNOJIOTHENW XMMHUYECKOrOo MO3HAHMSI W MCCIEeIOBAHUS BEIECTB,
YMEHUSIMH XapaKTEPU30BATh U NIPaBUIILHO UCIIOJIb30BATH BEILIECTBA, MATEPUAJIbl U
XUMHYECKUE PEaKIINU, OOBSICHATH, IPOTHO3UPOBATH U MOJICTUPOBATH XUMUYECKHE
SIBJICHUS, PELIaTh KOHKPETHBIE TPOOIEMBI.

6. BripaboTka yMEeHUN U HABBIKOB PELICHUS XUMUYECKHUX 3a7ad Pa3InYHbIX TUIIOB,
BBITIOJIHEHUS 1a00paTOPHBIX OTIBITOB U IIPOBEACHUS IIPOCTBIX
9KCIEPUMEHTAIbHBIX MCCIEJOBAHNN, WHTEpPHpETaluud XUMHUYECKHX (opMmyn u
YPaBHEHUH U ONIEPUPOBAHUS UMH.

7. BHeceHue 3HaUMMOTro BKJaja B (JOPMUpPOBAHME LIETOCTHOM KapTHHBI MPUPOIbI,
Hay4YHOTO MHUPOBO33PEHUS], CHCTEMHOTO XUMUYECKOTO MBIIIIEHUs], GopMUpOBaHHE
Ha UX OCHOBE T'YMaHUCTUYECKHX LIEHHOCTHBIX OPUEHTUPOB U BHIOOPA HKUZHEHHOM
MO3ULIUN.

8. OO6ecrieuenue BKIa1a yueOHOTO MpeIMeTa XUMHUH B HKOJIOTHUECKOe 00pa3oBaHMe
Y BOCIIUTAaHUE XUMHUYECKOM, FIKOJIOTHUECKON U 001l KyIbTyphl yJaluxcs.

9. HUcnonp3oBaHMe BO3MOXHOCTEH XHUMHM KaK CpEACTBA COLMANIM3ALUU U
WHIUBUAYAJIBHOTO PA3BUTHUS JINYHOCTH.



10. PazBuTHe cTpemJeHHS yYalIUXCs K MPOJODKEHHIO €CTECTBEHHOHAYYHOTO
o0Opa3oBaHusl M aJanTalud K MEHSIOMMMCS YCIOBHUSM JKU3HU B OKpPY)KaIOIIEM
MHpE.

3aoauu uzyuenusn Xumuu.

e ®opMHUpOBaHKE Y yUYaIIUXCS 3HAHUS OCHOB XMMHMYECKON HAyKH: BaXHEUIINX (HaKTOPOB,
MOHATHM, XMMHUYECKUX 3aKOHOB U TEOPUM, s3bIKa HAyKH, JOCTYNHBIX 0000LIEeHUI
MHPOBO33PEHUYECKOr0 XapaKTepa.

o PasButue ymeHuil HaOmOAaTh U OOBACHATH XUMUYECKHUE SIBICHUS, IMPOUCXOSIINE B
npupoje, 1ad0opaTopuu, B MOBCETHEBHON KU3HU.

o ®opmupoBaHHe cCHEUUAIbHBIX YMEHHUIN: O0OpalaTbCsi C BELIECTBAMH, BBIIOJHAThH
HECJIOKHBIE 3KCIIEPUMEHTHI, COONIOAas NpaBUia TEXHUKU OE€30I1aCHOCTH; IPAMOTHO
MPUMEHATh XUMUYECKHE 3HaHUSI B OOILEHUH C IPUPOJION U B MOBCEAHEBHOM JKU3HHU.

o PackpbITHE TYMaHUCTUYECKOW HAIPaBICHHOCTH XHMMHUH, €€ BO3pPACTaOIIEed poJM B
pELIeHUH TJABHBIX MPOOJEM, CTOSIIMX Iepesa YeTOBEYECTBOM, M BKJIAJa B HAyYHYIO
KapTHUHY MUpa.

o PasButue nuuHOCTH OOyyarOUIUMXCA: HX MHTEIUIEKTyalbHOE U  HPABCTBEHHOE
COBEpUICHCTBOBaHKWE, (OPMUPOBAHHWE Y HHUX TYMAHUCTUYECKUX OTHOUIEHUH U
9KOJIOTHYECKH 1I€JIecO00pa3HOTO TOBeNeHUuss B OBITYy M B Ipolecce TPYyI0BOM
NESATENBHOCTH.

B kauecTBe IIEHHOCTHBIX OPHUEHTUPOB XMMHYECKOI0 00pa30BaHMs BBHICTYHNAIOT OOBEKTHI,
M3y4aeMble B Kypce XUMHH, K KOTOPBIM Yy ydaluxcsi popMupyercs HEeHHOCTHOE oTHoIIeHue. [pu
3TOM BEAYILYIO POJIb UTPAalOT MO3HaBaTeNbHbIE IIEHHOCTH, TaK KaK JaHHbIN ydeOHbIN mpenMer
BXOJMT B TPYIITy IPEIMETOB NIO3HABATEIBHOIO IMKIIA, TJIABHAS LEJIb KOTOPBIX 3aKIIFOYAETCS B
U3Y4YECHUHU ITPUPOJBI.

OcHOBY nosznaeamenbHvIX YeHHOCMeEN COCTABIAIOT HAyYHbIC 3HAHUS U HAYYHBIC METOIbI
no3HaHus. Ilo3HaBarenbHble LIEHHOCTHBIE OpPHEHTALMU, (OPMHUpPYEMBbIE B NPOLECCE M3Y4YEHUs
XHMMWH, NIPOSBIIAIOTCS B IPU3HAHUU:

1. 1eHHOCTH Hay4HOTO 3HAaHMS, €0 MPAKTUYECKON 3HAUMMOCTH, JOCTOBEPHOCTH;

2. LEHHOCTH XMMHMUYECKHX METOA0B MCCIIEIOBAHNUS )KUBOM U HEKUBOW MIPUPOIBI.

Pa3BuTne no3HaBAaTENbHBIX LICHHOCTHBIX OPUEHTALUN COJIEP)KaHUA Kypca XMMHMM I103BOJISIET
chopMuUpOBaTH:

¢  YBaXUTEIIBHOE OTHOILIEHUE K CO3UIATEIIBLHOM, TBOPUECKON NESATEIBHOCTH;

e IIOHMMaHUS HEOOXOAMMOCTHU 37J0POBOTO 00pa3a KU3HHU;

e IOTPEOHOCTH B O€3yCIIOBHOM BBIIIOJHEHUH ITPABHJI O€3011aCHOTO MCIIOJIb30BaHMSI BEILIECTB
B [TIOBCEIHEBHOM JKU3HY;

e CO3HATENbHbIN BEIOOD Oyaylel npodeccuoHanbHOM NesTEIbHOCTH.

Kypc xumuum o6nazaer BO3MOXHOCTAMM JUIsI (OPMHPOBAHUS KOMMYHHMKATHBHBIX
LIEHHOCTEH, OCHOBY KOTOPBIX COCTABJIAIOT IpoLlecC OOMIEHUS M TIpaMOTHas pedb.
KoMMyHUKaTHBHBIE LIEHHOCTH CIIOCOOCTBYIOT:

¢ IPAaBUJIBLHOMY HCIIOJIB30BAHUIO XUMUYECKON TEPMUHOIOTMHA U CUMBOJINKY;

e Pa3BUTHIO IOTPEOHOCTH BECTU JUAJIOT, BHICIIYIIMBATh MHEHHUE ONIOHEHTA, y4aCTBOBATH B
JUCKYCCHUU;

e Pa3BUTHIO CIIOCOOHOCTU OTKPBITO BBIpXKaTh M apryMEHTHPOBAHHO OTCTAaUBaTh CBOIO
TOYKY 3pEHHS.

JlanHas mporpaMma ImpeaycMaTpuBaeT (GOPMHMPOBAHUE Y YdYalIMXCs 0O0meydeOHbIX
YMEHUH U HaBBIKOB, YHUBEPCAJIbHBIX CIIOCOOOB IEATEILHOCTH U KJIFOUEBbIX KOMIETEHIMH. B aToM
HampaBJIeHUU MPUOPUTETAMU Il YIEOHOTO MpeaMeTa «XUMHs» B cTaplieil mkoje Ha 6a30BOM
YPOBHE SIBIISIOTCS:

e YMEHHME CaMOCTOSTEIIBHO U MOTHUBHPOBAaHHO OPIaHHU30BBIBATH CBOIO II03HABATEIBHYIO
JeATeNbHOCTH (0T OCTAHOBKH II€JTH JIO MOJIyYEHHUS U OLEHKH Pe3yJbTaTa);

e ONpeeTeHHUE CYIIHOCTHBIX XapaKTEPUCTHK U3y4aeMOro 00beKTa;



e yMEHHE DPa3BepHYTO OOOCHOBBIBATb CYXACHUS, JaBaTh OIPEACICHUS, NPUBOIUTH
JI0Ka3aTeNIbCTBA; OLIEHUBAHUE U KOPPEKTHUPOBKA CBOETO ITOBEACHUS B OKPYKAIOILEH CpEJIE;

e BBHINOJHEHUE B MPAKTUYECKOH NEATETPHOCTU U B IMOBCEIHEBHON KHU3HHU SKOJIOTUYECKUX
TpeOOBaHUH;

e HCHOJBb30BAaHWE MYJBTHUMEIUUHBIX PECYpPCOB W KOMIBIOTEPHBIX TEXHOJOTHHA JUIS
o0paboTku, mepenayn, cucTeMaruzauuu HHpopMamuu, co3gaHue 0a3 JaHHBIX,
MPE3CHTAIH PE3YJIbTATOB IMO3HABATEIBHON U IPAKTHIECKOH IEATETHHOCTH.

B ocHOBy mporpamMmbl TOJIOKEH NPUHIMII pa3BUBaromero ooOydenus. IIporpamma
ONHMpaeTcsi Ha MaTepuall, W3Y4eHHBIH B 8-9 KiaccaX, MO3TOMY HEKOTOpbIE TEMBI Kypca
paccMaTpuBaroTCs MOBTOPHO, HO YK€ Ha 00Jiee BHICOKOM TEOPETUUECKOM ypoBHE. Takoil moaxon
MO3BOJISIET YIIIYOJISITh U Pa3BUBATh MOHATHE O BEUIECTBE M XMMHUYECKOM MPOIIECCE, 3aKPEIUIATh
MPOIIEHHBI MaTepHall B aKTUBHOM MaMSTH yJaluXCsl, a TAKXKE COXPAHITh MPEEMCTBEHHOCTh B
nporecce 00ydeHusl.

[Tporpamma obecrieunBaeT CO3HATENFHOE YCBOSHHUE YIAIMMHUCS BaKHEHIITIX XUMUIECKUX
3aKOHOB, TEOPWH W TOHATHH; (OPMHUpPYET NPEACTABICHHE O pOJIM XUMHUH B Pa3BUTHU
pa3zHooOpa3HbIX OTpacyel MPOU3BOJICTBA; 3HAKOMUT C BELIECTBAMH, OKPYKAIOIIUMHU YEJIOBEKA.
[Ipu >TOM OCHOBHOE BHHMMaHHE YIENSETCS CYINIHOCTH XMMHUYECKHX PEAKIUH M METOJaM HX
OCYILIECTBJIEHUS, a TAK)KE CIIOCO0aM 3alUThl OKPYXKAIOIIEeH cpebl.

[Iporpamma cocrtaBieHa C Y4eTOM BeAylled poOJIM XUMHYECKOIO OSKCIIEPUMEHTA.
[IpenycmaTpuBaroTCsi Bce BHIBI IIKOJBHOTO XHMHYECKOTO AIKCIIEPUMEHTAa — JIEMOHCTPAIIHH,
n1a00paTOPHBIE OMBITHI W MPaKTHYECKHe padoThl. Paboyast mporpaMMa 1Mo XHMHU peaTu3yeTcst
yepe3 GopMHUpOBaHKE y yUaluxcs oOIeyd4eOHbIX YMEHUN 1 HaBBIKOB, YHUBEPCAJIbHBIX CIIOCOO0B
JEATETHPHOCTH U KIIFOYEBBIX KOMIIETEHIIMIA 3a CUET MCTOIh30BAHUS TEXHOJOTHH KOJUIEKTHBHOTO
0oOy4yeHHs, ONMOPHBIX KOHCIIEKTOB, NUIAKTUYECKUX MaTEpUaoB, M NPUMEHEHUS TEXHOJIOTUU
rpau4ecKoro npeacTaBiIeHus] MHOOPMAIMH IIPU CTPYKTYPUPOBAHUY 3HAHUH.

B nenom kypc mo3BosiseT pa3BUTh NMPEACTABICHUS YYalIMXCs O MO3HABA€MOCTH MHpA,
€IVWHCTBE >KMBOM M HEXUBOW NPUPOABI, CPOPMUPOBATH 3HAHUS O BAKHEHUIIUX aCIEKTax
COBPEMEHHOM €CTeCTBEHHOHAYYHOW KapTUHBI MUPA, YMEHHUsS, BOCTPEOOBAHHBIE B IIOBCEAHEBHOM
KHU3HU M TO3BOJISIOIIMNE OPUEHTHUPOBATHCS B OKPYKAIOLUIEM MHpE, BOCHHUTATh YEJIOBEKA,
OCO3HAIOIIEro ce0si 4YaCTbIO MPUPOIBL.

Peanu3anus paHHOW mporpaMmel B mpolecce 0Oy4eHHUs MO3BOJIUT YYallUMCS YCBOUTb
KJIFOYEBbIE XMMHMYECKHE KOMIETEHLUH U MOHATh POJIb XUMHM CpPeI JPYTHX HayK O MPHUPOJE,
3Ha4YeHHUE ee [yl YeJI0BEYEeCTBA.



OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA

O0mas XapakTepuCcTUKA Y4eOHOr 0 MPeIMeTa, ero MecTo B CUCTeMe HayK.

[Ipenmer «Xumus» BXOAUT B 00pa3oBaTeNbHYIO 00s1acTh «EcTeCTBO3ZHAHUEY.

IIkonbHBIA KypC XUMHUHU - OJAMH U3 OCHOBHBIX KOMIIOHEHTOB €CTECTBEHHO - HAy4HOIO
oOpazoBanus. OH BHOCHT CYIIECTBEHHBIH BKJIAJ B peIIEHHE 3ajad oOmero oOpa3oBaHus,
oOecrieunBasi GOPMHUPOBAHUE Y YUAITUXCS €CTECTBEHHO - HAYYHOH KapTUHBI MHpa, Pa3BUTHE UX
UHTEJJIEKTYaJIbHBIX, TBOPUYECKUX CIOCOOHOCTEH, NPUBUTHE LIEHHOCTHBIX OpHEHTALMM,
MOJITOTOBKY K JKU3HU B YCIIOBHUSX COBPEMEHHOTO 0011ecTBa. PyKOBOICTBYSCH OOIIMMU HETSIMH U
3aJlayaMH IIKOJIbl, U3y4€HHE XMMUU BHOCUT CBOM BKJIaJ B 0OOrallleHre 3HAaHUM ydaluxcs, B UX
YMCTBEHHOE pa3BUTHE, B MOJUTEXHUYECKYIO IOJIrOTOBKY K TPYAY, BBIPAOOTKY >KU3HEHHBIX
no3uiui. XUMHsS HE TOJBbKO IMO3HAET 3aKOHBI MPUPOJIBI U TEM CaMbIM, HApSAy C JPYTUMHU
HaykamH, oObsicHsieT Mup. OHa BOOpPY)KaeT yeloBeKa 3HAHUSAMHU JUIsl €ro IMPOU3BOJCTBEHHOMN
JEeSITEIbHOCTH, TTO3BOJISIET B IIPOMBIIIVIEHHBIX MacIiTadax OCYIIECTBIATh XUMUYECKUE TIPOLIECCHI
B LIEJISIX MTOJIyYEHUS HYKHBIX BEIIECTB U MaTeprajoB. be3 pacKpbITHsI 3TON BTOPOH, NEHCTBEHHON
CTOPOHBI XUMHUHU, HE MOTYT OBITb HPABWJIBHO BOCIPHUHSTHI OCHOBBI ~COBPEMEHHOM HayKH.
VYscHeHne poiau XMMUU KaKk OJJHOW M3 MPOU3BOJAUTENBHBIX CHUJI OOIIECTBa, KaK BaKHOTO (pakTopa
HAay4yHO — TEXHHUYECKOTO Mporpecca BHOCHUT 3HAYUTENbHBIM BKJIaJ B SKOHOMHYECKYIO M
MOJINTEXHUYECKYIO TOJITOTOBKY YUaL[UXCS.

1. OcHoBHBbIE 0COOEHHOCTH pabdoyell MPOrpaMmabl.

PaGouas nporpamma paccuutana Ha 51 ydeOHBIX YaCOB B COOTBETCTBHH C KaJleHAAPHBIM
0a3MCHBIM YUeOHBIM IIIAHOM, TpeycMarpuBatoiuM 34 yueOHbix Henenu B 2023/2024 yuebHOM
rojty /Ui o0y4aromierocst Ha HaloMHOM o0ydeHuu, 11 kacc

e Jlns WUTOrOBOrO MOBTOPEHMS U YCHEIIHOM MOATOTOBKH K JK3aMEHY IO XUMHH,
OpraHu3yeTcsi IOBTOPEHHE BCEX TEM, U3YUEHHBIX Ha CTaplLIel CTYIEHH.

e [IpuMeHeHHE JIEKLIMOHHO-CEMUHAPCKOTO METOJa M MOJYJIBHOrO OOy4eHUs
MO3BOJISIIOT YUUTEINIO U3JIOKUTh y4eOHBI MaTepual U BBICBOOOIUTH TEM CAMBIM
BpeMst 17151 6oJiee 3(h(PEKTUBHOTO MOBTOPEHUS BOIIPOCOB TEOPHUH M PEIICHUS 3a/1a4
Ha MOCJIEAYIOIIUX ypoKax B Ipelesiax OTBEJCHHOIro yueOHOro BpeMeHH. Takas
(opMma opraHuzanuy 3aHATUN MO3BOJISET YCHINTh NPAKTUYECKYIO U MIPUKIATHYIO
HalpaBJIEHHOCTh MpENoJaBaHus, aKTHBHEE MPHUOOLIATh ydyaluxcs K padoTe ¢
y4eOHUKOM M JPYTUMH Y4€OHBIMHU TMOCOOHUSMH, OOECIIEYrB B pe3yibTaTe Oosee
BBICOKUI YpPOBEHb [IOJATOTOBKH IIKOJIBHUKOB [0 XMMUHU

TPEBOBAHUSA K YPOBHIO IOAI'OTOBKHA OBYYAIOIUXCS HA
CTYIEHU CPEJHEI'O (ITIOJIHOI'O) OBPA3OBAHUSA

B pe3synbrate u3ydyeHus XuMuu Ha 6a30BOM YPOBHE YUEHHK JIOJIKEH

3namv/noHumamep:

- GayicHellwiue XuMu4ecKkue NOHAMUA: BEIECTBO, XUMMUYECKHH 3JIEMEHT, aToM,
MOJIEKYyJIa, OTHOCHUTENIbHbIE aTOMHAas M MOJEKYJsApHas Macchl, MOH, aJJIOTPOIHMs, H30TOIIbI,
XUMUYECKasi CBsI3b, AJIEKTPOOTPULATENBHOCTb, BAJIEHTHOCTb, CTENEHb OKHUCIEHHS, MOJIb,
MOJIIpHasi Macca, MOJIApHbIM 00beM, BEIeCTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS,
pacTBOpBI, JJIEKTPOJIAT M HEDJIEKTPOJMUT, NIEKTPOJUTUYECKAs] IUCCOLMALMS, OKUCIHUTEIb H
BOCCTAaHOBMTENb, OKHCICHME U BOCCTAaHOBJIEHHE, TEIUIOBOM H(PQEKT peakuuu, CKOpPOCTh
XMMUYECKOH peakllnu, KaTallu3, XUMUYECKOe PABHOBECHE, YIIIEPOAHBIN CKeNeT, PyHKIIMOHAIbHAS
IpyIIa, U30MepHsl, TOMOJIOTHS;

- OCHOGHble 3AKOHbI XUMUW. COXPAaHEHMS MacChl BELIECTB, IIOCTOSHCTBA COCTAaBa,
NEPUOINYECKUN 3aKOH,;

- OCHOGHble meopuu XUMUUW. XUMUYECKON CBSI3U, DJIEKTPOJMTUYECKON AMCCOLMALINH,
CTPOEHUS OPTaHNYECKUX COECTMHEHUN;

- GaiiCHellwiue éeuyecmea U Mamepuanvl. OCHOBHBIE METAUIBI M CIUIABBl; CEpHasd,
COJIsTHasl, @30THAsi M YKCYCHAas KUCIIOTHI; IIEJI0YM, aMMHaK, MHUHEpaJbHbIE YIOOpEeHHUs, METaH,
STUJICH, alleTUJIeH, OCH30J, 3TaHOJ, KHUPBI, MbLIa, TJIOKO3a, caxapo3a, Kpaxmal, KJIeT4arka,
0€eJKH, UCKYCCTBEHHBIE 1 CHHTETUYECKHE BOJIOKHA, KaydyKH, TJIACTMACCHI;



ymembv:

- Ha3bigamb W3YYCHHBbIC BEIIECTBA 110 «TPUBHAIBHOW» WM MEXKIYHAPOIAHOU
HOMEHKJIATYpE;

- onpedenamp. BAJCHTHOCTb W CTENEHb OKHUCIEHUS XHMHMUYECKUX JJIEMEHTOB, THII
XMMHMUYECKOM CBSI3U B COEIUHEHMSX, 3apsA]l HMOHA, XapaKTep CpeAbl B BOJHBIX PacTBOPAX
HEOPraHUYECKUX COEAMHEHUN, OKUCIMTEIb U BOCCTAHOBMUTENb, MPUHAIIEKHOCTh BELIECTB K
Pa3IMYHBIM KJ1accaM OpraHUYeCKUX COEAUHEHUI;

- Xapakmepu3zoeamay: IEMEHTbl MAJIbIX MEPUOJIOB [0 UX IOJOKEHHUIO B IIEPUOIUUECKON
cucteme JI.1. MenneneeBa; oOIIMe XUMHUECKHE CBOMCTBA METAJNIOB, HEMETAJJIOB, OCHOBHBIX
KJIACCOB HEOPraHMYECKUX M OPraHMYECKUX COEIUHEHUN; CTPOCHHE M XMMUYECKHE CBONCTBA
M3Y4YEHHBIX OPraHUYECKUX COECTUHEHUIA;

- 00BACHAmMb: 3aBUCUMOCTb CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHHUS; MPHUPOAY
XUMUYECKOW CBSI3M  (MOHHOM, KOBaJE€HTHOM, METaJUIMUYECKOM), 3aBUCHUMOCTh CKOPOCTH
XMUMHUYECKOHN peaKIMH U MOJIOKEHUSI XUMUYECKOTO PaBHOBECUS OT PAa3INYHBIX (PaKTOPOB:

- 6bINOIHAMbL  XUMUYECKUIl  HDKCHEPUMEHT [0  pPACIO3HABAHUIO  BaKHEHIIMX
HEOPraHUYECKUX U OPraHUYEeCKUX BEILIECTB;

- NP0600UmMb CaAMOCTOSITENIbHBIM MOMCK XUMHUYECKON MH(POpPMAIMK C HCIOJIb30BAHUEM
Pa3IMYHbBIX HCTOYHUKOB (HAYUYHO-TIOMYJISIPHBIX U3JaHUN, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WuTepHera); HCMONB30BaTh KOMIBIOTEPHBIE TEXHOJOTMHM JJii OO0pabOTKM U  1mepeaayu
XUMHUYECKON MHPOPMAIH U €€ IPEJICTaBICHUS B PA3IMYHBIX opMax;

UCnOb306amb NPUOOPEMEnHble 3HARUA U YMEHUA 6 NPAKMUUECKOU 0eAmeNbHOCIU U
NO6CEOHEeBHOIl HCUZHU OJ1A:

- OObBSCHEHHS XHMUYECKUX SIBJICHUM, MNPOUCXOAAIIUMX B MpHponae, ObITY U Ha
IIPOU3BOJICTBE;

- OIpeAeNeHUs] BO3MOXKHOCTH IPOTEKAaHUS XMMHYECKUX IPEBPAICHHA B Pa3JIM4YHBIX
YCIIOBHSAX U OLICHKU MX IOCIIEACTBH;

- BKOJIOTUYECKH I'PAMOTHOTO NOBEACHUS B OKPYXKAIOLIEH Cpene;

- OLCHKM BIJIMAHHA XHMHYECKOTO 3arpsi3HEHUS OKPYXAIOUIEH Cpenbl Ha OpraHu3M
YeJIOBEKA U APYTUe )KUBbIE OPTaHU3MBI;

- Oe3zomacHOro oOpalleHusl ¢ FOPHYMMHU M TOKCHYHBIMU BEIIECTBaAMH, Ja00OpaTOPHBIM
000pyI0BaHUEM;

- IPUTOTOBJIEHUS PACTBOPOB 331aHHON KOHIIEHTPALMK B OBITY M Ha IPOU3BO/ICTBE;

- KPUTHYECKOM OLIEHKHM JIOCTOBEPHOCTH XMMHYECKON MH(pOpMalMH, NOCTYHarolmed u3
Pa3HBIX HCTOYHUKOB.

IInanupyemMsble pe3yJibTaThl YCBOCHHS Yy4e0HOr0 MaTepHaJIa o XUMHUH

Jluunocmmuuie pezynromamot

JInyHOCTHBIE pe3yabTaThbl B c(epe OTHOLIEHHMH 00y4awIuxcsi K cede, K CBOeMy
310POBbI0, K TO3HAHMIO Ce0s:

. OpUEHTalysl OOy4yaroIMXCsl Ha JOCTH)KEHHE JIMYHOTO CYACThs, PEaTU3aLMIo
MIO3UTUBHBIX JKU3HEHHBIX II€PCIEKTUB, WHULMATUBHOCTb, KPEAaTUBHOCTb, T'OTOBHOCTh U
CIOCOOHOCTh K JIMYHOCTHOMY CaMOOIIPEIENICHHI0, CHOCOOHOCTh CTAaBUTh LEIU U CTPOUTH
KU3HEHHBIE IUIAHBI;

. TOTOBHOCTH U CIIOCOOHOCTH 00€CIICYUTh CE0E€ U CBOUM OJIU3KHUM ,Z[OCTOfIHy}O KH3Hb
B IIponecce CaMOCTOHTeHBHOﬁ, TBOp‘IGCKOﬁ 1 OTBETCTBEHHOU ACATCIBHOCTH
. TOTOBHOCTH U CIIOCOOHOCTH o6yqafou11/1xc;1 K OTCTanBaHUIO JIMYHOTO JOCTOMHCTBA,

COOCTBEHHOTO MHCHUS, TOTOBHOCTb U CIIOCOOHOCTh BLIpa6aTI>IBaTB CO6CTBCHHYI’O MO3HUIIHUIO I10
OTHOIICHHUIO K 06H_ICCTB6HHO'HOHI/ITI/I‘IGCKI/IM COOBITHSIM mponuIoro M HACTOSALICIO Ha OCHOBC
OCO3HaHUA U OCMBICJIICHUA UCTOPUH, NYXOBHBIX LICHHOCTEW U JOCTYIKEHMI HaIen CTpPAaHbI;

. TOTOBHOCTH U CITOCOOHOCTH O6yanOLHHXC$I K CaMOpa3BUTHIO U CaMOBOCIIMTAHUIO B
COOTBETCTBHH C 06H_IC‘-ICJIOBC‘ICCKI/IMI/I OCHHOCTAMU W HACATIAMU T'PAKIAAHCKOT'O O6I.I.ICCTBa,
HOTpC6HOCTB B (I)I/I3I/I‘-ICCKOM CaMOCOBCPHICHCTBOBAHWUH, 3aHATUAX CHOpTI/IBHO-03I[0pOBI/ITCJIBHOI>'I
ACATCIBHOCTBIO,



. NPUHATHE W pean3alus [EHHOCTEH 3J0pOBOTO U 0E30MacHOTO o0Opasza KH3HH,
Oepe)KHOe, OTBETCTBEHHOEC M KOMIICTCHTHOE OTHOIIECHHE K COOCTBEHHOMY (DH3MYECKOMY U
MICUXOJIOTUYECKOMY 37I0POBbIO;

. HENPUATHE BPEIHBIX MPUBBIYEK: KYPEHUS, YIIOTPEOICHHUS aJIKOT0JIsl, HAPKOTUKOB.

Memanpeomemmnwie pezyiomamal

1. PeryasiTuBHbBIe YHHBepcaJbHbIe y4eOHbIe AeiicTBUS

BbinyckHHUK HayuuTCs:

. CaMOCTOSITEJILHO ONPEAEIATH LIEIH, 334aBaTh IapaMeTPbl U KPUTEPUH, IIO KOTOPBIM
MO>KHO OIPEAETUTH, YTO LEIb JOCTUTHYTA;

. OLICHUBAaTh BO3MOXKHbBIE IIOCIEACTBUS JOCTWKEHMSI IIOCTABJIEHHOM 1enu B

ACATCIBbHOCTH, COOCTBEHHON JKM3HH H KH3HHU OKpYyXKaromux JHOI[CI;'I, OCHOBBIBasACh Ha
COO0OpaXEHUSAX ITUKU U MOpaJI;

. CTaBUTh M  (opMyaupoBaTb COOCTBEHHBIE 3aJaud B  00pa30BaTEIbHOU
ACATCIIBHOCTH U ) KU3HCHHBIX CUTYAlIHUAX,

o OLICHUBATh PECYPCHI, B TOM YHCJIE BpEMSI U Ipyrue HEMATEpHAIbHBIE PECYPCHL,
HGO6XOZ[I/IMI)IC JUIA JOCTHKCHU A MOCTaBICHHOMN eiu,

° BI)I6I/IpaTB IMyTb JOCTHUXXCHUA LECJIH, TNIAHUPOBATh PCIICHUC MTOCTABJIICHHBIX 3a/1a4,
ONITUMU3HUPYSA MAaTCPUAJIBHBIC 1 HEMATCPHUAJIbHBIC 3aTPAaThI;

o OpraHu30BBIBaTh YPPEKTUBHBIN MOUCK PECYPCOB, HEOOXOTUMBIX IS IOCTHKEHUS
MMOCTaBIICHHOM IIENIH;

. COTOCTaBJIATh MOJYYEHHBIH PE3yNbTaT JESITeNbHOCTH C MOCTaBJIEHHOW 3apaHee
LEJIBIO.

2. ITo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBHS

BbINMyCKHUK HAYYUTCS:

o WCKaTh M HAXOJUTh OO0OOIIEHHBIE CIOCOOBI pEIICHHS 3aaad, B TOM 4YHCIE,
OCYIIIECTBJISITh Pa3BEPHYTHIN HHPOPMAIIMOHHBIH IMOMCK U CTABUTH HA €r0 OCHOBE HOBBIC (yueOHbIE
Y TTIO3HABATEIIbHBIC) 33]1a4H;

. KPUTHYECKH OLICHMBATh M MHTEPIPETUPOBATH MHMOOPMALMIO C Pa3HBIX MO3UIIH,
pacrno3HaBaTh U (PUKCHPOBATh MPOTUBOPEUNS B MHPOPMAIIMOHHBIX HCTOYHUKAX;
. UCIIOJIb30BAaTh  pas3iUYHble  MOJEIbHO-CXeMaTHYecKue  cpeAcTBa s

IpeACTaBJICHUA CYIIECTBEHHBIX CBsA3EH M OTHOMGHHﬁ, a TaKXKC HpOTHBOpC‘IHfI, BBISIBJICHHBIX B
I/IH(bOpMaI_[I/IOHHI)IX HCTOYHHUKAX,

. HaxXoauTb W IPUBOAWUTHE KPUTHYCCKHE aprymMCHTbBlI B OTHOLICHHUH HeﬁCTBHﬁ u
CY)I(,HGHI/IP'I Apyroro, CHOKOWHO U Pa3yMHO OTHOCUTBHCA K KPUTHYCCKHUM 3aMCYaHUSAM B OTHOLICHU U
COOCTBEHHOTO CY)KICHUS, paCCMaTpUBATh UX KaK pECypC COOCTBEHHOTO Pa3BUTHA,

. BBIXOJIUTh 3@ PaMKU y4eOHOro mnpeaMeTa M OCYLIECTBIATH LleJIeHAIPaBICHHBIH
MIOMCK BO3MOKHOCTEH [yl HIMPOKOTO MEepeHoca CpeCTB U CIoco00B JIeHCTBUSA;

. BBICTPAMBaTh HWHAMBUIYAJIbHYI0 00pa30BaTENbHYIO TPACKTOPHUIO, YYHUTHIBAs
OTPaHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPaHUYECHHUS;

. MEHSTb U YE€PKUBATh Pa3Hble MO3UILIMHU B I03HABATEIbHOMN 1S TENbHOCTH.

1. KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIE YUeOHbIe 1efiCTBUSA

BbinycKHHK HayunTCS:

. OCYILECTBIIATh JEIOBYHO KOMMYHHMKAIMI0 KaK CO CBEPCTHHKaMH, TaK U CO

B3pOCIBIMU (KaK BHYTpU 00pa30BaTeIbHON OpraHM3alliy, Tak U 3a ee IpejeiaMu), oa0uparTh
MapTHEPOB JUIsl JICNIOBOM KOMMYHHUKAIMU HMCXOJS M3 COOOpPaXCHUH pe3yIbTaTUBHOCTU
B3aUMO/ICHCTBUS, a HE JIMYHBIX CUMITATHIA;

. IIPY OCYIIECTBICHUH TPYNTIOBOM paObOTHI OBITh KaK PYKOBOJUTEIEM, TaK U YICHOM
KOMaHJIbl B Pa3HBIX POJIAX (TEHEpaTOp WJCH, KPUTHK, UCIIOJHUTENb, BHICTYMAIOIINN, 3KCIIEPT U
T.1.);

. KOOPJMHUPOBATh M BBITIOJHATH PabOTy B YCIOBHUSIX PEaTbHOTO, BUPTYaIbHOTO U
KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS;



. pa3BepHyTO, JIOTHYHO U TOYHO HM3JIaraTh CBOIO TOUKY 3PEHHUS C MCIIOJb30BAaHHEM
aJIeKBaTHBIX (YCTHBIX U MUCHBMEHHBIX) S3BbIKOBBIX CPE/ICTB;

. pacro3HaBaTh KOH(PIMKTOICHHBIE CUTYAllMH M MPEIOTBPAIIATh KOH(PIUKTHI 10 UX
aKTUBHOM (ha3pl, BBICTPaWBaTH JEJOBYI0 M 00pa30BaTeNbHYI0 KOMMYHHUKAIMIO, Hu30eras
JMYHOCTHBIX OI[CHOYHBIX CYKICHUH.

B pe3yabTare n3ydyeHus yuedHOro npeamMera «XuMus» Ha YPOBHe CpeHero ooumero
o0pa3zoBaHus:

BbinycKHHK Ha 6a30BOM YpPOBHE HAYYHTCH:

. pacKphIBaTh Ha MPUMEPAX POJIb XUMUHU B (POPMHUPOBAHUU COBPEMEHHOUN HAayYHOM
KapTHUHBI MUpPa U B IPAKTUYECKOM AEATEIBHOCTH YEIIOBEKA;

. JEMOHCTPUPOBATh Ha IMPUMEPAX B3aUMOCBSA3b MEXKIYy XHMHEH W JIpYyruMu
C€CTCCTBCHHBIMU HAYKAMMH,

° pacKpbeIBaTb Ha MNOpUMEpPAxX IMOJOKCHHUA TCOPUHU XUMHUUYCCKOro CTPOCHUA
A.M. Bytneposa;

. noHuMarh ¢usnyeckuil cmpicn [lepuoanueckoro 3axona J[.M. MenneneeBa u Ha

€ro OCHOBE OOBACHATH 3aBHCHMOCTH CBOMCTB XMMHYECKHX JIEMEHTOB UM 00pPa30BaHHBIX HUMH
BEIIECTB OT HJIEKTPOHHOTO CTPOEHHSI AaTOMOB;

. OOBSACHATH MPUYUHBI MHOTOOOpa3usi BEUIECTB HA OCHOBE OOIIMX MpPEICTaBICHUN
00 UX cocTaBe U CTPOEHUHU;

. MPUMEHSTh TpaBUJIa CUCTEMATUYECKON MEXIYHapOJHOW HOMEHKIIATYphl Kak
CpEICTBA pa3InYeHUs U UICHTHU(PHUKAIIMHN BEIIECTB M0 UX COCTaBY U CTPOEHHUIO;

. COCTaBIIATh MOJIEKYJISIPHBIE U CTPYKTYpPHBIE (POPMYIIbI OPraHUYECKUX BEIIECTB KaK
HOocuTeNneld HH(OpMallMM O CTPOCHHUM BEIIECTBA, €ro CBOMCTBAX W MPUHAJIEKHOCTH K
OIpeIelIEeHHOMY KJIacCy COEAMHEHMUI];

. XapaKTepU30BaTh OPraHMYECKUEe BEUIECTBA MO COCTaBY, CTPOEHUIO U CBOIICTBaM,
YCTaHaBIMBATh MPUYUHHO-CIIEJACTBEHHBIE CBSI3U MEXKly JTAaHHBIMU XapaKTEPUCTUKAMHU BEILlECTBA;
. MPUBOJIUTh TPHUMEPHl XUMHYECKUX PpEaKLMH, PaCKPHIBAIOIIUX XapaKTepHBIE

CBOWMCTBA THUIHMYHBIX TIPEACTABUTENICH KIACCOB OPraHWYECKHX BEIIECTB C MENbI0 HX
uaeHTU(UKaIu 1 00bICHEHHsI 00IaCTH MPUMEHECHHUS;

. IPOTHO3UPOBATh BO3MOXKHOCTH IMPOTEKAHHSI XUMHUYECKUX PEAKIMi Ha OCHOBE
3HAaHUH O THIIAX XUMHUYECKOH CBSI3M B MOJICKYJIaX PEareHTOB M UX PEaKIIMOHHOM CIIOCOOHOCTH;

. WCIIOJIb30BATh 3HAHUS O COCTAaBE, CTPOCHUHU U XUMUYECKUX CBOMCTBAX BEIIECTB IS
0€3011aCHOTO MPUMEHEHUS B TPAKTHYECKON JCATEILHOCTH;

. NPUBOJIUTh MPHUMEPHI MPAKTHYECKOTO HCIIOJIB30BAHUS MPOIYKTOB IMepepabOTKH
He(TH U MPUPOJTHOTO T'a3a, BEICOKOMOJICKYIISIPHBIX COCTMHEHHH (TTOJIMATUIICHA, CHHTETHYECKOTO
KayuyKa, alleTaTHOTO BOJIOKHA);

. IPOBOJIUTH OIBITBI TI0 PACIIO3HABAHHUIO OPraHMYECKMX BEIIECTB: TJIMIICPHHA,
YKCYCHOM KHCIIOTBI, HEIIPEICIbHBIX )KHPOB, TIIFOKO3bI, Kpaxmalia, OCJIKOB — B COCTAaBE IMHIICBBIX
MPOJYKTOB U KOCMETUYECKUX CPEJICTB;

. BJIAJACTb IIpaBUJIaMU MW IIpUCMaMHU Oe3omacHoOM pa6OTLI C XHUMHWYCCKHMU
BCIICCTBAMH U J'Ia60paT0prIM 060py,I[OBaHI/I€M;
. YCTAaHABJIMBATb 3aBUCHUMOCTb CKOPOCTU XUMHYECKOMN peakimun u CMCHICHUA

XUMHUYCCKOTO PABHOBCCHUA OT Pa3JIMYHBIX (I)aKTOpOB C MCJIIbKO OIPCACIICHUSA OITUMAJIBHBIX
YCHOBI/Iﬁ MPOTCKAHUA XUMHUYCCKUX ITPOLECCOB,

. IIPUBOAUTH NPUMECPBI TUAPOJIN3a COJIeil B IOBCEIHEBHOM JKU3HU YCJIOBCKaA,

. IMPUBOAUTE TPHUMEPHLI OKHUCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ B Ipupoue,
MMPOU3BOACTBCHHBIX IIPOLCCCAX U KUBHCACATCIBHOCTU OPraHU3MOB;

° NPUBOIUTH IMPUMCEPBI XUMHUYCCKUX peaKI.IHfI, PACKPLBIBAOMIUX O6I.I.II/IC XUMHUYCCKHEC
CBOMCTBaA MPOCTBhIX BEHIECCTB — MCTAJIJIOB U HEMCTAJIJIOB;

. OPpOBOAUTH PACUYCTBI HA HAXOXKICHUC MOHCKy.TISIpHOﬁ (I)OpMYJ'ILI yriesoaopona mo

MNpOAYKTaM CropaHust U 1O Cro OTHOCUTEJIbHOM IMJIOTHOCTA M MAacCCOBBIM JIOJISIM 9JICMCHTOB,
BXOJAIIKUX B €T0 COCTAB,



. BIIQJIeTh NpaBujamMu O€30mMacHOro oOpamieHuss C €IKUMH, TOPIOYUMH U
TOKCHYHBIMU BEIIECTBAMH, CPEICTBAMH OBITOBOM XMMHUU;

. OCYLIECTBIIATh ~ TMOWCK  XUMHUYECKOH  MHGpOpMAmMM 1O  HAa3BaHUSAM,
UACHTU(PHUKATOPAM, CTPYKTYPHBIM (POpMYJIaM BEIIECTB;
. KPUTHYECKH OIICHWBAaTh W HMHTEPIPETUPOBATH XHMUYECKYI0 HH(POPMAIHIO,

COJICPIKANIYIOCS B COOOIIEHUSIX CPEJICTB MacCOBOM mH(pOpMarmu, pecypcax MaTepHeTa, HAydHO -
MOIYJISIPHBIX CTaThAX C TOUYKU 3PEHUS €CTECTBEHHO-HAYYHOU KOPPEKTHOCTHU B LIEJIAX BBISBICHUS
OIIMOOYHBIX CY)KACHUH 1 POPMUPOBAHUS COOCTBEHHOM MO3UIIHH;

. NPEJICTABISITh IyTH PEHMICHUS TJI00AJIBHBIX TPOOJIeM, CTOSIIMX  IEpes
YEJI0BEYECTBOM: IKOJIOTHYECKHUX, SHEPIreTUUECKUX, CHIPEBBIX, U POJIb XUMHUHU B PELICHUH ITHUX
npobiem.

COILEP KAHHUE TEM YUYEBHOI'O KYPCA

Tema 1. BaxkHeliune XuMHuuyecKue MOHATHSA U 3aKOHBI (7 4acoB)

Atom. Xumnueckuid aneMeHT. M3oronel. [TpocThie U CI0KHBIE BEIIECTBA.

3aKOH COXpaHEHHUs MAacChl BEIIECTB, 3aKOH COXpAHEHHUs W MPEBPAIICHHUS dHEPTUU MPHU
XUMHUYECKUX PpEAKUMSIX, 3aKOH IIOCTOSHCTBA COCTaBa. BemecrBa MOJIEKYJISPHOTO H
HEMOJIEKYJIIPHOTO CTPOEHUSI.

AtomHble opOuTany, S-, p-, d-, f-anexkrporsl. OCOGEHHOCTH pa3MeIEeHHs JIEKTPOHOB IO
opOuTaIsIM B aTOMaX MaJIbIX M OOJIBIIIUX MIEPUOJIOB. DHEPTETUUECKUE YPOBHH, MOAYpPOBHU. CBsI3b
MEPUOJINYECKOTO 3aKOHA W TEePUOAMYECKON CHCTEMbl XHUMHUYECKHX JJIEMEHTOB C TEOpHUeH
ctpoeHusi atomMoB. KoOpoTkuid W UIMHHBIA BapHaHTBl TaOMWIBI XUMHUYECKHUX DSJIEMEHTOB.
[TomoxeHrne B MEPUOAMYECKONM CHCTEME XHMHUYECKHX 3JIEMEHTOB BOJOpPOJA, JIAHTAHOWOB,
AKTUHOUJIOB U UCKYCCTBEHHO MOJYYEHHBIX 3JIEMEHTOB.

BanenTHOCTh M BaJEHTHBIE BO3MOXHOCTH aTroMoB. Ilepromnueckoe uU3MEHEHHE
BAJICHTHOCTHU U Pa3MEPOB aTOMOB.

PacuerHble 3anaum. BeramcieHne Macchl, 00beMa WM KOJIMYECTBA BEIIECTBA IIO
M3BECTHOHM Macce, 00beMYy WM KOJWYECTBY BEIIECTBA OJHOTO M3 BCTYMHBIINX B PEAKIIUIO WU
MOJIYYUBIIUXCS B PE3YJbTATE PEAKIIUH BEILECTB.

Tema 2. CTpoeHue BemecTnBa (5 4acoB)

XuMu4eckas CBs3b. Buapl 1 MeXaHU3MbI 00pa30BaHMs XUMHYECKOU CBs3U. FIOHHAS CBSI3b.
Katnonbr u anuonbl. KoBaneHTHass HemnoJisipHas cBs3b. KoBajieHTHast MOJIApHAs CBS3b.
DIIeKTPOOTpUIIATEIbHOCTh. CTeneHb OKHCIeHusA. Metauinueckas cBA3b. BoaoponaHas cBs3b.
[IpocTpaHCcTBEHHOE CTPOEHUE MOJIEKYJT HEOPraHUYECKUX U OPraHUYECKUX BELIECTB.

Tumel KpUCTALTMYECKUX PEIMIETOK M CBOWCTBA BemiecTB. [IpuumHBI MHOTOOOpasus
BEIIECTB: U30MEPHUsi, TOMOJIOTHSI, AJULTOTPONHS, U30TOIHS.

JdemoncTpanuu. Mojenu HMOHHBIX, AaTOMHBIX, MOJIEKYJISPHBIX M METATIMYECKUX
KpUCTAITMYECKUX perieTok. Dddext Tunaans. Moaenu MoJaeKyl H30MEPOB, FTOMOJIOTOB.

PacuerHble 3agaumn. Briuucienue macchl (KoJIM4ecTBa BELIECTBA, 00bEMa) MPOAYKTa
peakLuu, €ClIU IJsl €ro MOJyYeHUsl JaH PacTBOP C ONPEAECIICHHOW MAacCOBOM J0JIed MCXOJHOIO
BEIIIECTBA.

Tema 3. Xumuueckue peakuuu (4 yaca)

Knaccudukarus XuMHUIECKUX peakluii B HEOPraHMUECKON U OPraHuYeCKOM XUMHH.

CKOpOCTb peakiinu, ee 3aBUCHMOCTh OT Pa3NUYHBIX ()aKTOPOB. 3aKOH ACHCTBYIOIIHUX MaCC.
Oueprus aktuBanuu. Karamu3z wu kartamuzatopbl. OOpaTUMOCTh peakiuil. XUMHYECKoe
paBHoBecue. CMeleHHe paBHOBECHUS TOJ JeHCTBHEM pa3nuuyHbIX (akTopoB. [IpuHImnm
JlelIarenwe. [Ipon3BOACTBO CEPHOI KUCITOTHI KOHTAKTHBIM CITIOCOOOM.

PacuerHble 3agaumn. Brruucinenue macchl (KOoJMYecTBa BEUIECTBA, 00bEMa) MPOAYKTa
peaKuuu, €Ciid M3BECTHA Macca MCXOJHOTO BEUIECTBA, COIEPIKALIEro ONPEACICHHYIO HOJII0
[IpUMECEHN.

Tema 4.PacTBopsl (7 4acoB)



Hucniepcusie cucteMbl. VctuHHBIE pacTBOpHL. CrocoObl BBIPaKEHHS KOHIICHTPALUU
pacTBOpPOB: MaccoBasi J0Jsl PACTBOPEHHOI'O BELIECTBA, MOJISIpHAs KOHUEHTpauus. KoyonaHsie
pacTBOpbIL. 3041, TEIIH.

OnexkrponuTtnueckass auccouuanus. CuibHbIE W Ccina0ble AIEKTPOdHuThL. KucIoTHO-
OCHOBHBIE B3auUMOJICHCTBUS B pacTBopax. Cpena BOJIHBIX pacTBOPOB: KHCIas, HEHUTpajbHasi,
mienounas. MonHoe npoussenenue Boibl. Bomopoansiil mokazarens (PH) pactsopa.

I'maponu3 opraHn4ecKux U HEOPraHUYECKUX COCIMHEHUN.

IIpakTnueckas padora. IlpuroToBneHue pactBopa C 3aJaHHOM  MOJISIpPHOM
KOHUEHTpAaLMER

Tema 5.9/iekTpoxuMHYecKue peakiuu (4 yaca)

XUMUYECKHUE UCTOYHUKM TOKa. Psa  cTaHZapTHBIX JJIEKTPOJHBIX IOTEHIIMAJIOB.
DNEeKTpOIN3 PacTBOPOB U paciiiaBoB. [louamue o koppo3uu memannog. Cnocoobwl 3aujumel om
KOppO3UU.

Tema 6. Metannl (12 yacoB)

[lonoxenne MeTalIOB B NEPUOAMYECKON cHUCTEME XUMHUYECKHX 3jeMeHTOB. OOmue
CBOMCTBa METAJUIOB. DJEKTPOXMMHUYECKUH psi HanpspkeHUH wmetauioB. OOmume crnocoObl
MOJIy4YEHUSI METAIJIOB.

O0630p MeTaIoB TIaBHBIX NOArPYNI (A-TPyII) MNEPHUOIUYECKON CHCTEMbl XUMUYECKUX
AJIEMEHTOB.

O630p MeTtamuioB raBHbIX noAarpynn (b-rpynmn) neproauyueckoil CUCTEMbl XUMHUYECKUX
AIIEMEHTOB (Me1b, IIUHK, MUMAH, XPOM, JHCele30, HUKeLb, NIAMUHA).

CrutaBsl METAJLIOB.

Oxcupl U THIPOKCH]IBI METAJIIOB.

JemoncTpanuu. O3HakoMJeHHE C o00pa3laMd METAUIOB M WX COCIUHCHHM.
BsanMonelicTBre MIeIOYHBIX U IIEIOYHO3EMENIBHBIX METAJIOB ¢ BOIOM. B3anMonelicTBrEe MEIH C
KHCJIOPOJIOM U Cepoid. DieKTposu3 pacTBopa xiopuaa meau (11). OnsITel 10 KOPpO3UU METAJLIOB
U 3alUTe OT HEe.

JlaGopaTropHble onbIThbl. B3anmozaeiicTBHe NIMHKA M JKejie3a C PacTBOPAMH KHUCJIOT U
menoyeid. 3HaKOMCTBO C 00pa3IaMy METaUIOB U UX pyaaMHu (padoTa ¢ KOJIJICKIIUSIMH).

PacuerHble 3agaumn. PacueTsl Mo XMMHMYECKUM YpaBHEHHSM, CBSI3aHHBIE C MacCOBOM
J0JIeH BBIXOJ1a IPOAYKTA PeaKIMU OT TEOPETUUYECKU BO3MOKHOTO

IIpakTHyeckas padora. PemieHue 3KcnepuMeHTAIbHBIX 32124 10 TeMe «MeTajum.

Tema 7. Hemerainbl (10 yacoB)

O0630p cBoMCTB HeMeTaIOB. OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA TUIUYHBIX
HeMeTaiioB. OKcuIbpl HEMETaNIOB U KUCIOPOJOCOAEpKalue KHUCIOThl. BoaopoaHbie
COEIMHEHUS] HEMETAaJUIOB.

Jemoncrpanun.O6pasusl  HemeramioB.  OOpas3lbl  OKCHUAOB  HEMETAIIOB |
KHCTIopoAcoAepkammux KucinoT. ['operue cepsl, pochopa, xkeneza, Maraus B KHCIOPOIE.

JlabopaTopHble ONbITHI. 3HAKOMCTBO € OOpa3laMu HEMETaUIOB M UX MPUPOIHBIMH
coemHEeHUsIMH (paboTa ¢ KOJUIeKIUsAMH ). Pacrio3HaBaHue XJIOPHAOB, CYlIb(paToB, KApOOHATOB.

I'eneTnyeckas CBsI3b HEOPraHMYECKUX M OPraHUYECKHUX BEIIECTB.

IIpakTuyeckass padora. Pemenue 3KCIepHUMEHTAJBHBIX 3aJa4 MO0 TeMe
«Hemeraniabn.

Tema 8. Xumust u :Ku3Hb. (24.)

KanennapHo-reMaTnyeckuii JIaH mo y4eOHOMY npeaMeTy



«Xumusn» (11 kaace) Pyasutuc I'.E., ®eabaman @.TI.

Ne Ha3sBaHue TeMbl ypoka Ko ITo dakr
4acoB | IJIAHY
TeopeTruyeckne 0CHOBBI 001IIEI XUMHH
Tema 1. BaxkHelimme XuMu4yeckne MOHSATHS M 3aKOHbI (7 yacoB)
1 AtoM. XUMHUYECKUW 3JIeMEHT. M30TOTbI.
[ToBTOpenue npoiiieHHoro B 10 KiI.
2 Bxoanasi koHTposIbHAsA padora Nel
3 3aKOH COXpaHEHHUs MAaCChl U DHEPTUU B XUMUU
4 [Tepuonnueckuii 3akoH. Pactipenienenue 31€KTPOHOB B
aToMax 2JIEMEHTOB MaJIbIX TIEPHOIOB.
5 Pacnipenenenue >meKTpOHOB B aToMax OOJIBIIUX TIEPUOJIOB
6 BasieHTHOCTP 1 BaJIeHTHBIE BO3MOXXHOCTH aTOMOB
7 [Tepuoandeckoe U3MEHEHNE BAJIGHTHOCTH U PaIuyCOB
aTOMOB.
Tema 2. CTpoenue BemecTsa (5 4acoB)
8 OcHOBHEBIE BUIBI XUMHUUYECKOH cBs3u MoHHasa 1
KOBAJICHTHAs CBSI3b
9 Merannuueckas cBsizb. BomopoaHas cBs3b.
10 | IIpocTpaHCTBEHHOE CTPOCHUE MOJICKYJI
11 | Crpoenue kpuctamioB. Kpucrainnueckue pemerku.
12 | KouTpoubHas padora Ne2 mo remam «BakHeiimme
XUMHYecKHe NOHATHS U 3aKOHbI», «CTpoeHue
BelleCTBA»
Tema 3. Xumuueckue peakuuu (4 yaca)
13 Knaccudukanus XuMUIecKuX peakiuii
14 | CkOopOCTh XMMHYECKUX peaKLun
15 | CxopocTs xuMu4eckux peakiuii. Kunernueckoe
YpaBHEHHUE PEAKIUU.
16 | Xumuueckoe paBHOBECHE M CTIOCOOBI €r0 CMEIIECHHUS
Tema 4. PacTtBopsl (7 4acoB)
17 | lucniepcHble cUCTEMBbI
18 | CiocoObl BeIpaXeHHUs! KOHLIEHTPALUK PacTBOPOB
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Pemenue 3a1a4y Ha IPUTOTOBIIEHUE PAacTBOPA
OIPEEIEHHON MOJISIPHOM KOHLIEHTpAaLUU

20 | IlpakTnyeckas padora Nel [IpurorosiieHne pacTrBopa ¢
3aJaHHOM MOJIAPHOM KOHLEHTPaL el

21 | DuexTpoauTHUECKas quccorranus. BomopoHbrit
MOKa3aTeb.

22 | Peakuu MOHHOTO OOMEHA

23 | T'uaposn3 opraHNYeCcKuX ¥ HEOPraHUIESCKUX COCTUHEHUI

Tema 5 «JuaekTpoxumuyeckue peakuumn» (4 yaca)

24 | Psajx cTaHAapTHBIX JICKTPOIHBIX MMOTESHITHAIOB

25 | Koppo3us METayuIoB | €€ MpeaynpekaeHne

26 | Dmektpoin3

27 | UroroBasi KOHTpobHas padora Ne3 3a | moJsiyroaue no
pasneny «TeopeTnyeckune 0CHOBbI XUMHUM))

Tema 6. Metajuibl. (12 yacon)

28 | OOmias xapakTepucTHKa METALIIOB

29 | O630p METAUTHYECKUX DJIEMEHTOB A-TPYIII

30 | O6Gmwmit 0030p METAUTUYECKUX dJIEMEHTOB b-rpymm

31 Mens

32 | Lunk

33 | TurtaH u xpom

34 | XKene3o, HUKEb, INIATHHA

35 | CnuaBbl MeTaIOB

36 OKcuabpl ¥ TUAPOKCUIBI METATIIOB

37 | lIpakTnyeckas padora Ne2 Pemenue
JKCNepUMEHTAIbHBIX 32/1a4 N0 TeMe «MeTalabh)

38 Pemenue 3amau

39 | KonrpoanHas padora Ne4 o Teme «MeTasiabn»

Tema 7. «Hemeranan (10 yacos)
40 | O630p HEMETATIIOB
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CBolicTBa M IPUMEHEHUE BaXKHEUIINX HEMETAIIJIOB

42 | CpoiicTBa ¥ IPUMEHEHNE BAKHEHITNX HEMETAIIIOB

43 | Obmias XapakTepUCTUKA OKCHUIOB HEMETAIIOB H
KHCJIOPOJ0COIEPKAIIUX KUCIOT

44 | OkucnuTenbHbIE CBOICTBA a30THOM U CEPHON KUCIIOT

45 | CepHas KHMCIIOTa U a30THasi KUCJIOTHL. X IpUMeHEeHuE.

46 | BojopoaHbIe COSTUHEHHS HEMETAIOB

47 | I'eneTnyeckast CBsI3b HEOPraHUYECKUX U OPraHUYECKUX
BEIIIECTB

48 | IlpakTuyeckas padora Ne3. Pemenue
IKCNEPUMEHTATbHBIX 3a1a4 o TeMe «HeMeTamibn

49 | KonTpoabHasi padora Ne 5 no reme «Hemerasnibn

Tema 8 Xumus u ku3Hb (2 yaca)

50 | Xumus B IPOMBIIIIICHHOCTH. [IpUHIMIIBI TPOMBIIIIIEHHOTO
IIPOU3BO/ICTBA

51 | Xumus B ObITY

Hroro: 51 gac, KOHTPOJBHBIX Pa0OT-5, MPaKTHYECKUX padboT-3.




