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1. NOACHUTEJIbHAA 3ATIMCKA

Lenn u 3agaun u3yyeHus npeamera: B mpakTuke npenogaBaHus XUMHHM Kak B OCHOBHOM,
TaK U B CPEIHEH ILIKOJIE, IIPU ONPEAEICHUH CONEPIKATEIbHON XapaKTEPUCTUKH LielIeH U3ydeHus
IpeIMeTa  HalpaBJIEHUEM  IE€PBOCTENIEHHON  3HAYUMOCTU  TPAAMLMOHHO  NPU3HAETCSA
(GopMHpOBaHHE OCHOB XHMHYECKOM HAayKd Kak o00JacTH COBPEMEHHOIO €CTECTBO3HaHUS,
IIPAKTUYECKON JEATEIBHOCTH YEJIOBEKA U KaK OJHOIO M3 KOMIIOHEHTOB MUPOBOM KyJIBTYpbl. C
METOJMYECKON TOYKH 3pEHHUS TAKOM MOAXOA K ONPEACIICHUIO LEJNed HU3Y4YEHUs IpeaMera
ABJIIETCS BIIOJIHE OIIPaBIAHHBIM.

CornacHo JaHHON TOYKE 3pEHUS IJIaBHBIMU LEISIMU U3YUYEHUS ITpeAMETa «XUMHUS» B CpeHEN
IIKOJIe Ha 0A30BOM YPOBHE SIBJISIOTCA:

m  (GOopMUpOBAaHME CHCTEMbl XHUMHUYECKHMX 3HAHUM Kak BaKHEHIIEeH COCTaBJISAIOLIEH
€CTECTBEHHOHAyYHOW KapTUHBI MHpa, B OCHOBE KOTOPOW JI€XKAT KIIIOUEBBIE IOHATHS,
(GyHIaMeHTaJIbHbIE 3aKOHBl U TEOPHUM XMMMH, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U IOHU-
MaHHE CYIIHOCTH JAOCTYIHBIX 0000IIEHUIH MUPOBO33PEHYECKOI0 XapaKTepa, 03HAKOMIIEHHUE C
UCTOpUEN UX PA3BUTHS U CTAHOBIICHUS;

= (hopMUpOBaHME U pa3BUTHE MPEACTABIECHUII O HAy4HBIX METOAAX IO3HAHMs BELIECTB U
XUMHAYECKHX PEaKIii, HEOOXOIUMBIX Ul IPUOOPETEHHUSI YMEHUN OPHEHTUPOBATHCS B MHPE
BEUIECTB M XUMUYECKUX SBJICHUM, HMMEIOIIMX MECTO B IPHUPOJAE, B IPAKTUYECKOU U
IIOBCEIHEBHOM JKHU3HY;

= Pa3BUTHE YMEHUH M CHOCOOOB JESATEIHHOCTH, CBA3aHHBIX C HAOJIOJCHHEM M OOBSCHEHHEM
XMMHUYECKOI0  3KCIIEPUMEHTa, COOMIoJeHMeM MpaBuil 0e30MmacHoro oOpamlieHus ¢
BELIECTBAMH.

Hapsiny ¢ stum copep:karenpHas XapakTEepUCTUKa Lesled M 3a4ad M3ydyeHUs NpeaMeTa B
IIpOrpaMMe YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU IPUOPUTETAMH B CUCTEME
ob1ero cpeanero oopasoanusi. CeroHs B MPENoJaBaHUH XUMUH B OOJIBIIEH CTENEeHN OTAaETCs
OPEANOYTEHHEe TNPAKTUUECKOW KOMIIOHEHTE COJEp)KaHUs OO0Yy4eHHus, OpPHUEHTUPOBAHHON Ha
MOJrOTOBKY BBIMMYCKHHMKA IIKOJBI, BJAJACIOIIEr0 HE HAOOpOM 3HAHUHM, a (YHKIMOHAIbHOMN
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHUSIMH aKTUBHOI'O MOJIyYE€HUS 3HAHUN U MPUMEHEHUS
UX B peaJIbHOM JKU3HM JUISl PEIICHUs TPAKTUUYECKHX 3a/1au.

B oT0i#i cBA3M npu M3ydeHHH NpeaMmeTa «XUMHUS» JOMHUHHUPYIOIee 3HaueHHe MpUuoOpeTaroT
TaKHe LU U 33J]a4H, KaK:
= ajanTanus oOydyaromuXcsl K yCIOBUSM JIMHAMMYHO Pa3BHBAIOIIErocsi Mupa, (GOopMHpOBaHUE

MHTEJJIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMO00Opa30BaHUIO, COTPYIHUYECTBY, Ca-

MOCTOSITEIBHOMY INPUHATHIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX,

CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHEM;
= (popmHpoBaHUE Yy 00YHAIOMIMXCS KIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETECHIIUMN), UMEIOIINX

YHUBEpCaJIbHOE 3HAUECHUE JJISl Pa3JINYHBIX BUJIOB JICATENBHOCTH: PELIeHUs TPo0OIieM, TOUCKa,

aHanmu3a u 00paboTKu MH(MOpPMAIUK, HEOOXOUMBIX JJI MPUOOPETEHUSI OTIBITA JACSITEIIBHOCTH,

KOTOpasi 3aHUMAEeT BAKHOE MECTO B MO3HAHMM XMMHHM, a TAK)KE€ JJIS OLEHKH C IO3ULUN

HKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIUSHHS BELIECTB U XUMHYECKUX IPOLECCOB Ha

OpraHM3M UeJIOBeKa U MPUPOIHYIO CPEy;
= Pa3BUTHE MO3HABATENbHBIX HHTEPECOB, HHTEIUIEKTYalIbHbIX W TBOPYECKUX CIIOCOOHOCTEMN

o0yJaroImuxcs: CIOCOOHOCTH CaMOCTOSTENbHO NMPHOOpeTaTh HOBBIE 3HAHMA [0 XUMHH B

COOTBETCTBUM C JKM3HEHHBIMH [OTPEOHOCTSMH, HCIIOJIb30BATh COBPEMEHHBIE WH-

(dopMallMOHHBIE TEXHOJIOTUM [UId TIOMCKAa M aHauu3a Y4eOHOW M Hay4YHO-TIOMYJISPHOM

MHGOpMAaLUU XUMUYECKOTO COJIEepKaHMS;
= (hopMUpOBaHME U PaA3BUTHE y OOYYAIOLIMXCS ACCOLUUATHBHOTO M JIOTMYECKOI'O MBILUICHUS,



HaOJII0AAaTeNbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOpBIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPY TUIAHWPOBAHUY U TIPOBEACHUH XUMHYECKOTO SKCIEPUMEHTA;

= BOCIUTaHHE Yy OOydarommxcs yOKIEHHOCTH B T'YMaHHCTUYECKOH HANpaBICHHOCTH XMMMHU,
e BaXHOH POJIM B PEUICHUH TI00ATBHBIX MPOOIEM PalMOHAIBLHOTO HMPUPOJIOIOIH30BAHMS,
MIOTIOJTHEHUS SHEPTEeTUYECKUX PECYPCOB M COXPAHEHUS MPUPOJHOTO PAaBHOBECHS; OCO3HAHHS
HEOOXOJMMOCTH OEpeXHOr0 OTHOUIEHUs K IPHPOJE M CBOEMY 3/I0POBBIO, a TaKxke
NPUOOPETEHUST OMBITA WCHOJB30BAHMS MOJIYYEHHBIX 3HAHMW IS TPUHATUS TPaMOTHBIX
peLICHH B CUTYalMsAX, CBSI3aHHBIX C XUMHUYECKUMH SBICHUSAMH. Llenn U 3agaun u3ydeHHs
npeamera «XUMHUS» MOMYyYWIM TOAPOOHYI0 METOAWYECKYI0 HHTEPIPETAlUI0 B pasjeie
nporpammsl «llmaHupyemble pe3ynbTaTbl OCBOSHHS MIPEAMETay, Oaronaps 4eMy o0ecriedeHo
4E€TKOE MPEJCTABICHHE O TOM, KaKhe 3HAHUSA M YMEHHsS HMEIOT NPsSMOE OTHOIICHUE K
peann3anuy KOHKPETHOM elH.

MecTto B cTpyKType y4yeOHOro miaHa: B cucreme cpeanero oduiero oopasoBanusi « XUMHI,
u3ydaemas Ha 0a30BOM YpOBHE, IpU3HaHA 00S3aTENbHBIM YY€OHBIM MPEIMETOM, BXOISIIUM B
coctaB mpeaMmeTHol obmactu «EcrecTBeHHblE HayKu». YUYeOHBbIM IJIAHOM Ha €€ H3y4yeHHE
otBegeHo 70 ydeOHbIX yacoB, 1o 1 wacy B Hemento B 10 u 11 kiaccax coorBeTcTBeHHO. B
TEYEHHUE rojia MJIAHUPYETCS TPOBECTH 1O 2 KOHTPOJIbHBIE PaOOTHI.

YMK: 1. O. C. I'abpuensu, U. I'. Octpoymos, C. A. Cnankos. Xumus. 10-11 knacc. YueOHuk.
2. 0. C.T'abpuensn, 1. B. Tpury6uak Xwumwus. 10-11 knacc. COOpHUK 33124 ¥ yIPaKHEHUI.
3. Tabpuensu O.C, bepéskun II.H., YmakoBa A.A. u np. KoHTponbHbIE U POBEPOUHBIE

pa6otsl o xumuu. 10-11 kimace - M.: JIpoda, 2019

2.COAEP)XAHUE YYEBHOI'O TIPEJIMETA
10 KTACC. OPTAHUYECKAA XUMHUA
TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHHU

IIpenMer opraHndyeckol XMMHMM: €€ BO3HMKHOBEHME, Pa3BUTHE U 3HAUYEHUE B IOJIIyYEHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOEHUs Opranuueckux coequHennii A. M. byrneposa,
e€ ocHOBHbIe NOJOXKeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
n30MepHsl. XUMUYeCKas CBSI3b B OPraHMYECKUX COCIUHEHUSAX — OJMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBienne o kiaccU(pUKallMM OpraHMYECKUX BemiecTB. HomeHknaTypa opraHuyeckux
COeMHEHUH (cucremMaTuyeckas) M TpUBUAIbHbIE Ha3BaHWsS BaXHEHIIMX MpeaCcTaBUTENEH
KJIACCOB OPraHUYECKUX BEUIECTB.

OKCIIepUMEHTAJIbHBIE METOJbl M3YYEHUs] BEUIECTB W WX NPEBpalllEeHUI: O03HAKOMIIEHHE C
o0pa3laMu OpraHMYECKUX BEIIECTB M MaTepHalaMM Ha UX OCHOBE; MOJAEIMPOBAHUE MOJICKYII
OpPraHMYeCKHUX BEIIEeCTB; HAOJIOJCHHE U ONHCAHWE JEMOHCTPAIlMOHHBIX OMBITOB IO
MIPEBPAIEHUIO OPTaHUYECKUX BEIECTB MPU HarpeBaHUM (IJIaBjIeHHE, 0OyTIMBaHUE U TOPEHHE).
YrneBonopost

AJKaHBI: COCTaB U CTPOEHME, TOMOJIOTMYECKMH psn. Meran um 3TaH — mpocTenime
MPEJICTABUTENIN aJKaHOB: (U3NYECKHE W XMMHYECKHE CBOMCTBA (peaklMM 3aMelleHus u
TOPEHUs1), HaX0XKJICHHE B IPUPOJE, TIOTyYeHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKUN psAl. DTWIEH U NPONUIEH — IMPOCTEHIINE
MPEJICTAaBUTENIN AJIKEHOB: (M3MYECKHE W XHUMHYECKHE CBOMCTBa (peakuuu TUAPUPOBAHUSA,
raJIOT€HUPOBAHMUS, TUIPATalluM, OKUCIIEHUS U MOJIMMEPHU3ALlNN ), TIOIYYEHUE U IPUMEHEHUE.

Anxanuensl. byranmen-1,3 u merwnOyranuen-1,3: crpoeHue, BakHEHIIME XUMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [logydenre cuHTeTHYeCKOro Kaydyka U pe3uHbl.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTpPOEHHUS, TOMOJOTMYECKHMH psa. ALeTHIeH —
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMHUUECKUE CBOMCTBA
(peakuy ruIpupOBaHus, raIOTeHUPOBAHNUS, TUAPATALNYU, TOPEHHUS), [T0JTy4YEHHE U IPUMEHEHHUE.




Apenbl. benzonm: cocra, cTpoeHue, (u3MUECKHME U XHMHUYECKHE CBOMCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYEHHE M NpUMEHeHue. Tonyon: cocmas, cmpoenuue,
Qusuueckue u xumuieckue ceoucmea (peaxkyuu 2ai02eHUpOBaAHUs U HUMPOBAHUS) NOTYYEHUe U
npumenenue'. TOKCUYHOCTH apeHOB. |eHeTHueckas CBA3b MEXKIy YTIIEBOIOPOIAMH,
MPUHAJISKAIIIME K Pa3TUYHBIM KJIaccaM.

[TpupoHbIe MCTOYHUKU YTIIEBOAOPONOB. IIpuponaHbIii ra3 M mHOMyTHbIE HE(TAHBIC Ta3bl.
Hedte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKH HEPTH: TMEpPEroHKa, KpPEeKUHT
(Tepmuueckuii, KaTamuTHYECKUH ), uposin3. [IpoaykTel nepepaboTku HE(TH, UX PUMEHEHHE B
MIPOMBINIIEHHOCTH U B ObITY. KaMeHHBIN yrojb U NPOIYKThI €ro MepepadoTKH.

OKCIIEpUMEHTAJIbHBIE METOJbl M3YYEHUs] BEUIECTB M WX IPEBpAILEHUN: O3HAKOMIIEHHE C
oOpa3lamu miacTMacc, KayaykoB U pe3uHbl; Koiutekun «HedTs» u «YToiaby»; MoaearupoBaHue
MOJIEKYJ YTJICBOJOPOJOB M TaJOr€HONPOU3BOAHBIX; MPOBEIEHUE MPAKTUYECKOW pPaOOTHI:
MOJIyYEHHUE STUJICHA U U3YYE€HUE €ro CBOMCTB.

Pacuémmnuwie 3a0auu

Brruncnenus mo ypaBHEHUIO XUMUYECKOM peakinu (Macchl, 00bEMa, KOJIUYECTBA UCXOTHOTO
BElIeCTBAa WJIM HPOAYKTa pEaKkUMHU IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3
MCXOJHBIX BEIECTB WJIA MPOJYKTOB PEAKIIIH).

Kucnoponconep:xaiue opraHn4eckiue coeAMHEHNs

[IpenenpHble ONHOATOMHBIE CHUPTBHL. MeETaHON U JTaHON: CTpOoeHHe, (u3uUeckue Hu
XUMHUUYECKHE CBOWCTBA (pEakUUU C aKTUBHBIMU MeETaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOpPEHHUE),
npuMeHeHrue. Bogopoueie cBsI3u MEXAy MOJIEKyJIaMHu cUpToB. JleiicTBUe MeTaHolla U 3TaHOoJa
Ha OpPraHu3M YeJIOBEKa.

MHoOroaTroMHbl€ CHUPTBHL. OJTWICHIVIMKOIb W TIULEPUH: CTPOCHHE, (U3MYECKHE U
XUMHUYECKHE CBOMCTBA (B3aMMOAECHUCTBUE CO IIETOYHBIMU METAJJIaMH, KaYECTBEHHAsI peaklus Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHWE TiUIEpUHA U
STUJICHTJIUKOJISL.

®deHou: CTpOeHHE MOJIEKYJIbl, (PU3NYECKHEe U XUMHUYECKHe CBOMCTBA. TOKCHYHOCTH (peHoa.
[Tpumenenue denona.

Anpnerunsl U kemowuwi. Dopmanbiaerus, anetaibIeruj: CTpoeHue, (u3NYecKkue U
XUMHYECKHE CBOMCTBA (PEaKIMM OKHUCIEHUS U BOCCTAHOBJICHMS, KAaUECTBEHHBIE pEAKIIHH),
MIOJIy4YEHUE U IPUMEHEHHUE.

Ayemon: cmpoenue, ¢usuyeckue u Xumuyeckue ceoucmea (peakyuu OKUCTeHUs U
80CCMAHOBIIEHUS), NOTIYYUeHUe U NPUMEHeHUe.

OAHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KUCIOTHL. MypaBbHHAs U YKCYCHasi KHCIOTBHI:
CTpoeHue, pU3NUECKUue U XUMHUYECKHE CBOICTBA (CBOMCTBA, O0OIIMe I KJlacca KUCIIOT, peaKIusl
sTepuduKanmum), moiaydyeHue U npuMmeHeHue. CrTeapuHOBas M OJEMHOBas KHUCIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

Crnoxuble 3(upbl Kak NPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MIpOIN3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xxupos. [Ipumenenne xupoB. buonornyeckas posib KUpoB.

VYrieBonbl: cocTaB, KiacCUpUKAIUS yriIeBOA0B (MOHO-, M- U TOJIMCaxapuabl). [ mroko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHsSI MOJIEKYJbl, (PU3UYECKUE U XUMUYECKHE
cBoiicTBa (B3aumojeiicTBue ¢ ruapokcunom wmenu(Il), okucieHne amMMHa4YHBIM PACTBOPOM
oKcHJia cepedpa, BOCCTAHOBJICHUE, OPOXKEHHE TIIIOKO3bl), HAX0XK/IEHHE B IPUPOJE, IPUMEHEHHE,
Ouonoruueckas posib. @otocunTe3. PpyKTO3a KaK H30MEP IITFOKO3BI.

Caxapoza — npeocmagumens OuUCaxapuoos, 2uopoau3, HAxX0NcOeHue 6 npupooe u
npumeHeHue.

KanMaJ'I " [CJUIK0JIO3a KaK MPUPOAHBIC IMMOJIMMCPHL. CTpOCHI/IC KpaxMaljla U LOCJUIIOJIO3BI.

Kypcusom B TEKCTe BBIJCIEHBI JJIEMEHTBHI COJEp)KaHUs Y4eOHOTO MaTepuayia, KOTOpble H3y4aroTCs B
03HAKOMUTEIFHOM IUTAHE U HE BKIIOYAIOTCS B COCTaB MpeAMETHBIX pe3ynbTatoB ocBoeHuss OOIT COO Ha 6a3oBOM
YpOBHE.



dusnyeckue U XMMUYECKHE CBOWCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEAaKLUs C HOI0M).

OKCIIEpUMEHTAJILHBIC METOAbl M3YYECHHs BEIIECTB WM MX NPEBPAIICHUH: IIPOBEICHHE,
HAOJIIOJICHUE U OIMCAHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KAYECTBEHHbBIC
peaKkuMU OJHOATOMHBIX CHUPTOB (OKHCIeHHME 3TaHoja okcuaoMm Meau(Il)), MHOroaromHsIx
cnupToB (B3auMozelcTBue TIiuuepuHa ¢ ruapoxkcunom menu(Il)), anbaerunoB (okucieHue
aMMHa4YHBIM PacTBOPOM OKcHJa cepedpa u ruapokcunom meau(I1l), B3aumoneiicTBre kpaxmana ¢
MOJIOM); TIPOBEJICHUE IPAKTUYECKON pabOTHI: CBOMCTBA PAaCTBOPA YKCYCHOM KHCIIOTHI.

Pacuémnuwie 3a0auu

Bbruuciienus mo ypaBHEHUIO XMMHYECKON peakimu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIECTBA WM MNPOJAYKTAa pEaKIUM IO H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OAHOTO U3
MCXO/HBIX BEILECTB WM IIPOJYKTOB PEAKLIUN).

A3oTcozeprkale OpraHn4eckue CoeAMHEHNS

Amunvl. Memunamun u anunun: cocmas, cmpoeHue, Quzuyeckue u Xumuieckue ceouUcmed
(eopenue, 83aumodeticmsue ¢ 6000 U KUCIOMAMUL).

AMUHOKHUCIIOTHI Kak aM(OTEpHbIE OpraHUYecKue coequHeHUs. Pu3nyeckue U XUMHUECKHe
CBOWCTBA AaMHUHOKUCJIOT (Ha NpuMepe INUIMHA). buojoruueckoe 3Haue€HHUE aMHHOKHUCIIOT.
[TenTuael.

benku kak mnpupoaHble BBICOKOMOJEKYJSpHbIE coequHeHus. [lepBuuHas, BTOpUYHAs U
TpPEeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEJIKOB: TMIPOJIN3, JEHaTyparus,
KaueCTBEHHbIE PEAKIIMH Ha OEIIKHU.

OKclIepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIECTB M WX IPEBPALCHUHA: HAOIIOACHUE U
ONMCAHHUE JEMOHCTPALIMOHHBIX OIBITOB: JeHaTypauus OEJIKOB IpU HarpeBaHWUU, IBETHBIC
peakiuu OeIKOB.

BBICOKOMOJIEKYIISIPHBIE COEAMHEHMUS

OCHOBHBIE TIOHATUS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEIMHEHHMI: MOHOMED, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3alluU, CPEIHAs MOJeKyJsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETMHEHUN — MOJIMMEPU3aLNs U TOJUKOHACHC AL

IInacmmaccol (nonusmunes, NOAUNPONUNEH, NOTUSUHUIXAOPUO, nonucmupon). HamypanvHulii
u cunmemuyeckue Kayuyku (0ymaoueHogulii, XJIOPONPEHO8blll U U30NPeHoeulil). Bonokua:
Hamypanvhvle (XIO0NOK, wWepcmyv, WENK), UCKYCCMBEeHHble (ayemamuoe 60JI0KHO, BUCKO03a),
cunmemuueckue (Kanpou u 1a6cam).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYECHMsI BEIIECTB M MX NPEBPAILECHUN: O3HAKOMIIEHHE C
oOpa31amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

Mesicnpeomemmunie céasu

Peanuzanusi MeXNpeAMETHBIX CBA3€M NpU H3ydyeHUu opranuyeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSTHUN, SABISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIEIbHBIX NPEJAMETOB €CTECTBEHHOHAYYHOTO LIHUKJIA.

OO1u11e ecTeCTBEHHO-HAyYHbIE MMOHATHA: SIBJICHUE, HAYUYHBIH (haKkT, TUIIOTE3a, 3aKOH, TEOPHs,
aHaJIU3, CUHTE3, KiIaccuuKaius, MEepUOJUYHOCTb, HAOIIOJEHUE, W3MEpPEHHE, HKCIEPUMEHT,
MOJIEJTUPOBAHUE.

®duszuka: MaTepus, SHEPIus, Macca, aTOM, JIEKTPOH, MOJIEKYJa, SJHEPreTUYECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUECKUe BETUUMHBI U €IUHUIIBI
UX U3MEpPEHUS.

buonorusi: kierka, opraHusM, Ouocpepa, oOMEH BeleCTB B OpraHuszMe, (OTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, )KUPBI, (PEPMEHTHI).

I'eorpacdus: MuHepasbl, TOpHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMBbIE, TOTIINBO, PECYPCHI.

TexHosorus: NUILEBbIE NPOAYKTHI, OCHOBBI PALlMOHAIBHOIO MUTAHUS, MOIOIIHUE CPEACTBA,
JICKapCTBEHHBIE M KOCMETHYECKHE ITPENapaThl, MAaTEPHAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX




BOJIOKOH.
11 KJTACC. OBIIAS U HEOPTAHUYECKASA XUMUSA
Teopernueckrie OCHOBbI XUMHUH

XUMHYECKUH  37eMeHT. AtoM. Smpo aroma, HW30TONBL.  DJEKTpOHHAs 000J0YKa.
DHepreTHyeckue ypoBHH, MOIYyPOBHH. ATOMHBIC OpOUTaNH, S-, P-, d-amemeHThl. OCOOCHHOCTH
pacrpeziesieHus: 3JIEKTPOHOB M0 OpOUTANISIM B aTOMax AJIEMEHTOB IEPBBIX YETHIPEX MEPUOIOB.
DJeKTpoHHast KOH(UTYpaLKs aTOMOB.

[lepmonnueckuit 3akoH u Ilepuoguyeckas cucrema xumuyeckux osmeMmeHtoB [l W
MengeneeBa. CBsA3b NEpUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
sneMmeHToB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOPHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU IIPOCTHIX U CIIOKHBIX BEIIECTB
10 TPYIIaM U IepruoaaM. 3Ha4e€HUEe EPUOIUYECKOr0 3aKOHA B Pa3BUTHHU HAYKH.

CrpoeHue BemiecTBa. XHUMHUYECKas CBS3b. BuUABI XMUMHMUYECKOH CBSA3M (KOBaJIGHTHAs
HENoJsipHasl W TOJSpHAas, MOHHAs, MeTajuinyeckas). MexaHu3mMbl o0Opa3oBaHHs KOBaJIEHTHOU
XUMUYECKON CB3M (OOMEHHBIM M JIOHOPHO-aKIeNTOpHBIN). Bogopoanas cBs3s. BajgeHTHOCTB.
DIIEKTPOOTpULIATENbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KATUOHBI U AaHUOHBI.

BemectBa MOJNEKYJISpHOrO M HEMOJEKYJISPHOIO CTPOEHHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEHIETOK. 3aBUCMMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsTue o nucnepcHbIX cucTteMax. VICTMHHBIE M KOJUIOMJHBIE pacTBOphl. MaccoBas a0is
BELIECTBa B pacTBOpE.

Krnaccudukanus HeopraHmdeckux coenuHeHuil. HoMeHknaTypa HEOpraHWYeCKUX BEIIECTB.
['eneTnueckas CBA3b HEOPraHUYECKHUX BEIIECTB, IPUHAIICKAIUX K PA3TUYHBIM KJIACCAM.

Xumnueckas peakuus. Kiaccupukamust XUMHYECKUX pEAaKIMid B HEOPraHWYECKOH W
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHMSI MACChl BEIIECTB; 3aKOH COXPAaHEHUS W IPEBPALICHUS
SHEPrUM NMPU XUMUYECKUX PEaKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pazduuHbIX (hakTopoB. OOpaTUMBble peakIH.
Xumuueckoe paBHOBecHe. DaKTOpbl, BIUSAIOIMIME HA COCTOSIHME XUMHYECKOI'O PaBHOBECHS.
ITpunnun Jle [larense.

OnexkTponutnyeckas aucconuanus. CuiibHble U cialble AMeKTpodauThl. Cpena BOJIHBIX
pacTBOPOB BEIIECTB: KHCIas, HEUTpanbHas, menovHas. [IoHamue o 6000poOHOM HOKazameJe
(pH) pacmeopa. Peakuuum WOHHOTO oOMeHa. [uoponusz HeopeaHuyecKux U OpeaHUYecKUx
seujecms.

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE peakiuu. [lowsamue 00 21ekmponuze pacniagos u
pacmeopos coneu. [lpumenenue anekmponusa.

OKCIIEpUMEHTAJIbHBIE METOJIbl WM3YYEHMs] BEIIECTB M WX TPEBPAIlleHUN: JIEeMOHCTPALUS
tabmun «[lepumoguueckas cucrema xumuueckux siemeHToB JI.M. MenpaeneeBay; u3yueHHe
MoJiele KpHUCTAJUIMYECKUX pelETOK; HaOMIoJeHHe U ONHMCAHWE JEMOHCTPAlMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3sIoKEHHE IEpPOKCHAa BOJOpPOJa B IMPUCYTCTBUM KaTalu3aTtopa,
OIPEEIIEHUE CPEbl PACTBOPOB BELIECTB C NOMOUIbI0 YHHUBEPCAIBHOIO MHIMKATOPA, pEaKkLUuu
MOHHOTO OOMEHa); MpOBEACHHUE MpaKTU4YeCKOW paboThl «BiusHue pa3nuyHbIXx (AaKTOpOB Ha
CKOPOCTh XUMUYECKOU PEAKIN.

Pacuémmnuwie 3a0auu

Pacu€rbl Mo ypaBHEHUSIM XMMHUYECKUX pEaKlUid, B TOM UYHCJIE TEPMOXUMUYECKUE PACUETHI,
pacuéThl ¢ UCTIOJIB30BAaHUEM MOHATHUS «MacCOBast A0S BEILIECTBAY.

Pa3znen 2. Heoprannueckas Xxumus

Hemerannsbl. Tlonoxenne nHemetamioB B Ilepuoanyeckoil cuctemMe XMMHUYECKHX 3JIEMEHTOB
J.W. MengeneeBa U OCOOCHHOCTH CTpPOCHHUs aTOMOB. DH3WYECKHE CBOWCTBA HEMETAJUIOB.
AnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).




XUMHUYECKUE CBOWCTBA BAaXHEUIIMX HEMETANIOB (rajlore€HOB, cepbl, a3ora, ¢ocdopa,
yriepoja U KpeMHHUs) U UX COeIMHEHUH (OKCHUIOB, KUCIOPOACOAEPKAILUX KHCIOT, BOJOPOIHBIX
COCIMHEHUH).

[IpuMeHeHne Ba)KHEUILINX HEMETAVIOB U UX COCIUHEHUMN.

Merasisl. [lonoxxenune Meramuios B llepuonnueckol cucteme XuMudeckux ieMeHTos /1. M.
MenpneneeBa. OcoOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000J704YeK aToMoB MeTauioB. OOmue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIIOB. DJIEKTPOXUMHUYECKUN DS HampsHKeHUH
METAJIJIOB.

XUMHUYECKME CBOMCTBA BAXKHEWIIMX METAUIOB (HATpUMl, Kajaui, KalblUid, MarHui,
QIIOMUHUH, IUHK, XPOM, XKEeJIe30, MeJlb) U UX COCTUHEHUH.

OOmme cnocoObl mony4deHus MetauioB. Memannypeus. Kopposus memannos. Cnocobvbl
3awumol om kopposuu. IIpuMeHeHne MeTaJlJIoB B OBITY M TEXHUKE.

OKCIEpUMEHTAJIbHBIE METO/Ibl U3YUEHUS BELIECTB U MX MPEBPAIICHUN: U3YUYEHUE KOJUIEKIIMU
«Metamuibl M cIIaBbl», OOpa3lOB HEMETAJUIOB; pELIEHHE HKCIEPUMEHTAJIbHBIX 3ajad;
HAOJII0JIEHUE U ONMCAHUE JIEMOHCTPALMOHHBIX U JIaOOpAaTOPHBIX OIBITOB (B3aUMOJEHUCTBUE
TUAPOKCUA AIIOMHUHHMS C PACTBOPAMM KHUCJIOT M IIE€JI0OYEH, KAaUeCTBEHHBIE PEAKIIMM Ha KaTHOHBI
METaJlIoB).

Pacuémmnuie 3a0auu

Pacuérbl macchl BemiecTBa uiu o0bEMa ra3zoB 10 U3BECTHOMY KOJIMUYECTBY BEILECTBA, MACCE
win o0bEMY OJHOTO M3 YYaCTBYIOLUIMX B pPEaKLUU BEIIECTB; pacuéTbl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJIHO U3 BEIIECTB UMEET PUMECH.

XUMUs U )KU3Hb

Ponp xumuum B obecriedeHUN SKOJOTUYECKOM, PHEPreTUYECKOW M MUIICBOM 0€30MacHOCTH,
pazBuTUN MenuuuHbL. lloHATHE O Hay4dHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuHuii.

[IpencraBnenns 06 OOIMMX HAYYHBIX MPUHIMIIAX MPOMBIIUICHHOTO MOTYYEHUS BaKHEHIINX
BEILECTB.

YenoBek B MHpE BEIIECTB W MaTEPUANIOB: BAXKHEWIINE CTPOUTEIBHBIE MAaTEpHAIbI,
KOHCTPYKIIMOHHBIE MaTEepHUalIbl, KPACKH, CTEKJIO, KE€paMHKa, MaTepuaibl Ui DSJICKTPOHUKH,
HaHOMaTepHalibl, OpraHMYeCKUe U MUHEpaJIbHbIE YJ00pEHUs.

XHMHSL M 30pOBbE 4YEJIOBEKA: IPaBWJIa MCIOJIb30BaHUS JIEKAPCTBEHHBIX IIPENApaToB;
npaBuiia 6€30MacCHOT0 MCIOIb30BaHMsI PEnapaToB ObITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HU.

Mesicnpeomemmunie céasu

Peanu3zanus MeXIpeIMETHBIX CBSI3€H NMPU M3y4YEeHUHU OOIIe W HeopraHmdeckol xumuu B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 MCIOJIb30BAHNE KaK OOLIMX €CTECTBEHHOHAYUHBIX MOHSTHUH, TaK
U TOHSTHUH, SIBISAIOIIMXCS CHCTEMHBIMHM JJISi OTIENbHBIX INPEIMETOB €CTECTBEHHOHAYYHOI'O
LUKJIA.

OO01iue ecTeCTBEHHO-HAy4YHbIE TOHATHSA: HaY4YHBIH (DAKT, TMIIOTE3a, 3aKOH, TEOPUsl, aHAU3,
CHHTE3, Kiaccu(uKauusi, NEepUOAUYHOCTh, HAONIOJIEHHE, HKCHEPUMEHT, MOJCIUPOBAHHE,
U3MEPEHHUE, ABJICHUE.

@dusnka: MaTepus, SHEPIHs, Macca, aToOM, JJIEKTPOH, IPOTOH, HEUTPOH, WOH, H30TOI,
PaIMOaKTUBHOCTh, MOJIEKYJA, YHEPreTHUYECKUN YpPOBEHb, BEIECTBO, TEJIO, 00BEM, arperarHoe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEIIMUMHBI U €IMHUIIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: kmerka, opraHu3M, OJKOCHCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3MeE.

I'eorpadus: MuHepabl, TOpHbIE TOPO/IbI, MOJIE3HBIE HCKOMAEMbIe, TOIUIUBO, PECYPCHI.

TexHonorus: XuMu4yeckasi MPOMBIIUIEHHOCTh, METaUTyprusi, IPOU3BOJICTBO CTPOUTEIBHBIX
MaTepUasoB,  CEIbCKOXO3SIMCTBEHHOE  IPOU3BOJACTBO,  IHIIEBAs  MPOMBIIIIEHHOCTb,
dapmarieBTHYeCKass ~ MPOMBIIUIEHHOCTb,  MPOU3BOJACTBO  KOCMETHYECKMX  IpErnaparos,
IIPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTEpHaJIOB, JNEKTPOHHAs IIPOMBIIIJIEHHOCTb,




HAHOTCXHOJOI'NHU.

3. IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O ITPE/IMETA
JUYHOCTHBIE PE3YJIbTATBI

B COOTBETCTBMM C CHCTEMHOJEATEIHHOCTHBIM TIOJXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOImiero oOpa3oBaHUs
BBIJICJIEHBI CIICAYIOLINE COCTABIIAIONINE:

— OCO3HaHHE OOYYAIOUIMMHKCS POCCUHCKOW TPaKIAHCKOH HACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEILHOCTH U CAaMOOTIPEICIICHUIO;

— HaJIWYHE MOTUBAIMH K 00yUEHHIO;

— IEJICHANMPABICHHOE PAa3BUTHEC BHYTPEHHUX YOEKICHUU JIMYHOCTH HA OCHOBE KITFOYCBBIX
[EHHOCTEW U MCTOPUYECKUX TPATUIMN 0a30BOM HAYKU XHMUHU;

— TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIUXCSI PYKOBOJICTBOBATHCS B CBOCU JIEATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH  YCTAaHOBKAMHM, MPHUCYIIUMHU IIEJIOCTHOH CHUCTEME XHUMHYECKOTO
o0Opa3oBaHus;

— HAJIWYHE MPABOCO3HAHUS IKOJOTHUECKOU KYJIBTYPBI U CIIOCOOHOCTH CTaBHUTH IEJIA U CTPOUTH
KU3HCHHBIC TUTAHBI.

JIMYHOCTHBIE PE3yJbTAThl OCBOCHUS MpeaMeTa « XUMHUs» JOCTUTAIOTCSA B CIUHCTBE y4EOHOM
U BOCIHTATEIBHON JesrernpbHOoCcTH OpraHu3alid B COOTBETCTBHH C TYMAHHCTHYCCKUMH,
COLIMOKYJIBbTYPHBIMH, JIYXOBHO-HPABCTBCHHBIMH LIEHHOCTSIMH M HJeajaMU POCCHICKOTO
TPaXXIAHCKOTO OO0IIecTBa, MPUHATBIMA B OOMIECTBE HOPMAMH U TIPABWJIAMHU ITOBEICHWS,
CHOCOOCTBYIONIMMH TPOLIECCAM CaMOIIO3HAHUS, CAMOPA3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS
JUYIHOCTH O0YJArOIINXCS.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHSI IMpeaMeTa «XUMHS» OTPaKarT CcHOpPMUPOBAHHOCTH
OMbITAa TIO3HABATCIILHOM M TPAKTHYECKOW JEATCIIBHOCTH OOy4aloUIMXCs 110 peallu3aluu
NPUHATHIX B O0IIECTBE IICHHOCTEH, B TOM YHCJIC B YaCTH:

1. I'paxkaaHCcKOro BOCIUTAHUS:

— OCO3HaHHs O0YYarOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX MpaB M O0S3aHHOCTEU, YBaXKEHUS K
3aKOHY H MPaBOMOPSAKY;

— TMPEJACTaBICHUS O CONMAIBHBIX HOPMax M TMPAaBWIAX MEKINIHOCTHBIX OTHOIICHHHA B
KOJIJIEKTHBE;

— TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIHHOCTH TPU CO3JAHUM YUCOHBIX MPOCKTOB,
pelIeHnr yueOHbIX U MTO3HABATENbHBIX 33/1a4, BEITOTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

— CIOCOOHOCTH MOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apTyMEHTHI JPYTHX
MIPH aHAJIN3€ PA3IMYHBIX BUIOB yUeOHOU AESITETbHOCTH;

2. IlaTpHOTHMYeCKOr0 BOCIUTAHUS:

— IIEHHOCTHOTO OTHOIIIEHUS! K UCTOPUYECKOMY U HAyYHOMY HACIIeIUI0 OTEUECTBEHHOW XUMUM;

— yB@XXEHHUS K TPOIECCY TBOPUYECTBA B 00JACTH TEOPUU U MPAKTHICCKOTO MPUMEHEHUS XUMHUH,
OCO3HAaHHUS TOTO, YTO JOCTIIKEHUS HAYKH €CTh pe3yIbTaT JIUTENbHBIX HaOIIOICHUH,
KPOTIOTJIMBBIX 3KCIIEPUMEHTATBHBIX TTOMCKOB, TOCTOSTHHOTO TPY/Aa YYEHBIX U TPAKTHKOB;

— UWHTepeca U MO3HABATENIBHBIX MOTUBOB B MOJIYYCHUHU U MOCIEAYIONIeM aHaan3e nH(HOopMaluu
0 TIEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUCSCTBEHHOW XUMUH;

3. JlyxoBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

— HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHS,

— CIOCOOHOCTH OIICHWBATH CHUTYAIlMH, CBSI3aHHBIC ¢ XUMUYCCKHMH SIBJICHUSMH, U IPUHUMATH
OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

— TOTOBHOCTH OIICHMBATh CBOE TIOBEJCHHE W IIOCTYIKH CBOWX TOBAPHUINECH C ITO3HUIINN
HPABCTBEHHBIX M MTPABOBBIX HOPM U OCO3HAHUE TIOCIIEACTBUI ITUX MOCTYIIKOB;

4. M@opMHUpPOBaHMS KYJbTYPbI 3[I0POBbSI:

— TIOHMMAaHMS [EHHOCTEH 370pOBOrO M 0e30macHOro oOpasza KU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HYECKOMY U TICHXHUECKOMY 3/I0POBBIO;

— coOmrofeHus mpaBuUil O€30MaCHOTO OOPAIEHHUS C BEIIECTBAMHU B OBITY, TOBCETHEBHOM JKU3HU



U B TPYJOBOH ESITEIbHOCTH;

MMOHUMAaHUS [ICHHOCTH MPaBUJI HHIMBUYaJIbHOTO U KOJIJIEKTUBHOTO OE€30M1aCHOTO MOBEICHUS
B CHUTYyalUsX, YTPOXKAIOUIMX 3J0POBbI0 W JKU3HM JIIOJACH; OCO3HAHHUS IOCIEACTBUI U
HENPUITUS BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS aIKOT0JIs, HAPKOTUKOB, KyPEHHUS);
TpyaoBoro BocnuTaHusi:

KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEOBATENLCKON  JESITENbHOCTH,
OOIIECTBEHHO 0JIE3HOI, TBOPUYECKO U IPYTUX BUAAX JEATEIBHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE B pEIICHHH NPAKTHUUECKUX 3a7ad COLUaIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAaKTHUYECKOMY H3yYEHHUIO MpodeccHil pa3IMyHOro pojaa, B TOM UHCIE Ha
OCHOBE IMPUMEHEHHS IPEIMETHBIX 3HAHUN IO XUMUH;

YBa)XCHUSI K TPYY, JIOASAM TPyla U pe3yibTaTaM TPYAOBOH J€SITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUIYaTbHOW TPACKTOPUU OOpa3oBaHUs, Oymymieit
npodeccun W pearu3alid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 00IIIecTBa;
IKO0J0rH4eCKOr0 BOCIIUTAHUSA:

9KOJIOTHYECKH IIeJIeCO00Pa3HOro OTHOILIEHHUS K MPUPOJE, KaK HMCTOYHHKY CYIIECTBOBAaHUS
’KM3HHU Ha 3emIe;

MOHUMAaHUA TJ00aJBFHOTO XapaKTepa JKOJIOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKHX
MIPOLIECCOB HA COCTOSTHUE MPUPOTHON U COLUATBHON CPEIbL;

OCO3HAHUsI HEOOXOIMMOCTH HCIOJIB30BAHUS JOCTHXKCHUN XUMHUHU JJIsl PEUICHUsT BOIPOCOB
PaIMOHATIBLHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HEMPHATHS JACUCTBUN, NPUHOCALIMX BpeI OKpPYXKAroUIeH NpUpPOIHON cpere,
yMEHUS MIPOTHO3UPOBATH HeOJIaroNpHUsATHBIC 9KOJIOTUYECKHE MOCJIC/ICTBUS
MpeaNPUHIUMAEMbIX JEHCTBUI U IPEIOTBPAILATh UX;

HAJIMYUS PA3BUTOTO OKOJOTMYECKOTO MBIIUICHUS, JKOJOTUYECKOW KYJIbTYpHI, OIBITA
JESTETLHOCTH JKOJIOTHYECKOW HAIpaBICHHOCTH, YMEHHUS PYKOBOICTBOBATHCSA WMH B
MO3HABATEIbHON, KOMMYHUKATUBHON M COIMAIbHON MpaKTHUKe, CIIOCOOHOCTH M YMEHUS
AKTUBHO MPOTHUBOCTOSITH HJICOJIOTHU XeMopoOuu;

LeHHOCTH HAYYHOT0 MO3HAHUA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIEI'O COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOILLIECTBEHHOM MPaKTUKU;

MOHMMAHUA CHeMU(UKH XUMHUH KaK HayKH, OCO3HaHHs e€ poilu B (OPMUPOBAHUU
pallMOHAIBHOTO HAYYHOTO  MBIIUICHHS, CO3JIaHUM IIEJIOCTHOTO TPEJCTaBlIeHUus 00
OKpY’KalollleM MHUpE KaK O €IUHCTBE MPHUPOJLI U YEJIOBEKa, B MO3HAHUU TPHUPOIHBIX 3a-
KOHOMEPHOCTEH U pelIeHUH MPoOIeM COXpaHEHHS MPUPOTHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHHU JJII COBPEMEHHOW IMBUIM3alUA: B €€
T'YMaHUCTHYECKON HAMPaBICHHOCTH U BAYKHOW POJIM B CO3/IaHUU HOBOW 0a3bl MaTepuaibHOU
KYIbTYPbl, PEIICHUU TJIO0ANbHBIX TPOOJIEM YCTOWYMBOTO pPAa3BUTHS UYEIOBEYECTBA —
CBIPbEBOM, HSHEPreTHYECKOW, MHIIEBOM M HKOJOTHYECKON OE30MacHOCTH, B Pa3BUTHHU
MEIHIMHBI, 00ECTICYeHNH YCIOBUI YCMEIIHOTO TPYAa M SKOJOTHYECKH KOM(POPTHON KU3HU
Ka)KIOT0 WwieHa O0IIecTBa;

€CTECTBCHHO-HAYYHOW TPaMOTHOCTU: TIOHUMAaHUS CYIIHOCTH METOJOB  ITO3HAHWS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHIOJb30BaTh MOJTydaeMble 3HAHUS
Ul aHanmM3a W OOBSCHEHHS SBICHUH OKPYKAIOIMIETO MHpPAa M TMPOUCXOANIUX B HEM
W3MEHEHUN; YMEHHUS JeNaTh OOOCHOBAHHBIE 3aKIIOYEHHS HA OCHOBE HAYYHBIX (DAKTOB U
MMEIOIINXCS TAHHBIX C [EJbI0 MOTYYeHUs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHPHO HCIOIh30BaTh XUMHUUECKHUE 3HAHUS I PEUICHUs MPoOIeM B
PEATbHBIX KU3HEHHBIX CHTYaITUsX;

MHTEpeca K MO3HAHUIO U UCCIIEOBATEIbCKOM IS TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENMPEPHIBHOMY OOpa30BaHUIO W CaMOOOpa30BaHMIO, K



AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN 110 XUMHM B COOTBETCTBHUM C JKU3HEHHBIMHU
MOTPEOHOCTSMU;

— HWHTepeca K 0COOEHHOCTSM TpyZa B Pa3InYHbIX cepax MpohecCHOHATEHON AEATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI
MerarpeqMeTHbIE pe3yabTaThl OCBOCHUS yU€OHOT0 IpeaMeTa «XUMUs» Ha YPOBHE CPETHETO

obmiero  00pa3oBaHUS  BKJIIOYAIOT: 3HAUYMMbIe I (OPMHUPOBAHHMS  MHPOBO33PEHUS

00y4aroIuXcsl MEXAUCHUILINHAPHBIE (MEXIPEAMETHbIE) O0IeHaAYYHbIE TOHATHS, OTPAXKAOLIIE

[EJIOCTHOCTh HAYYHOH KapTUHBI MHUpa M CIEHU(PHUKY METOJOB IO3HAHMS, WCIOJIb3YyEeMBIX B

€CTECTBEHHbIX HayKaX (MaTepHsi, BELIECTBO, SHEPrus, SIBIEHUE, MPOLECC, CUCTEMA, HAay4YHbIN

daxkT, NPUHLHUI, TUNOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIEIOBaHUE, HAOIIOJCHHUE,

U3MEpEeHue, SKCIEPUMEHT U 1Ip.); YHUBEpCAJIbHbIE yuyeOHble AEHCTBUS (IO3HABaTEIbHbIE, KOM-

MYHUKAaTHUBHBIC, PETYJIATHBHBIE), oOecreynBaomme ¢GopMupoBaHHe  (DYHKIIMOHAIBHOM

IPaMOTHOCTM UM COLMAIBbHOM KOMIIETEHIMH OOYy4aroIlUXcsl; CIIOCOOHOCTh OO0ydYaromuxcs

UCIIOJIb30BaTh OCBOEHHBIE MEXAMCLUUIIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHMS U  YHHU-

BepcalbHbIe yueOHbIe CHCTBUS B TI03HABATEILHON U COLIMAIBHOM MPaKTHKE.

MertanpeameTHble  pe3yiabTaThl  OTPa)KalOT —OBJIAJEHUE YHUBEPCAIbHBIMU  Y4€OHBIMU

II03HABATEJILHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSAMMU.

Ognadenue ynugepcanbHbIMU yueOHbIMU NOZHAGAM ENbHHIMU OCIICINGUAMU:

1. ba3oBBIMH JIOTHYE€CKHMMH JCHCTBUSIMH:

— CaMOCTOSTENIbHO (POpPMYIMpPOBaTh M  aKTyaJIM3MPOBaTh NpoOJIeMy, BCECTOpPOHHE €&
paccMaTpuBars;

— OmpeneNsaTh LeNnu JAESITeIbHOCTH, 3aJaBasl IapamMeTpbl M KPUTEPUU MX JIOCTHIKEHUS,
COOTHOCHUTB PE3YJIbTaThl IE€ATEIBHOCTH C IIOCTaBICHHBIMU LIEIISIMU;

— HCIIOJIb30BAaTh IIPU OCBOEHUM 3HAHUW NPUEMBI JIOTMUECKOTO MBIIUIEHUS — BbLIEIATH
XapaKTepHble TNPU3HAKK IOHATHI W YCTaHABIMBAThb HUX B3aMMOCBA3b, HCIIOJIb30BaTh
COOTBETCTBYIOILIME NOHSTHUS JUIsl OObSICHEHUS OTIENbHBIX (DAKTOB U SBJICHUIA;

— BbIOMpPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALIMHU BEILIECTB U XUMUYECKUX PEAKIIMIA;

— YCTaHAaBJIMBATh MIPUUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3y4aeMbIMU SIBJICHUSIMU;

— CTPOMTH JIOTUYECKHE pacCyXAeHUs (MHIYKTUBHBIC, I€AYKTUBHbIE, IO AaHAJIIOTUH), BBISIBIAThH
3aKOHOMEPHOCTH U MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSIX, (OPMYIHPOBATH BHIBOIbI
U 3aKJIFOUEHUS;

— TMPUMEHSTh B Ipollecce MO3HAHUS HUCIOJIb3yeMbleé B XHMHUU CHMBOJMYECKHE (3HAKOBBIE)
MOJIeNI, NPeoOpa3oBbIBATE MOJIENbHBIE NPEACTABICHUS — XHWMUYECKUH 3HaK (CHMBOII)
JJIEMEHTa, XUMH4YecKas (opMylia, ypaBHEHHME XHMHUYECKOM peakIuu — TpU peHIeHUU
y4eOHBIX MO3HABATENbHBIX W MPAKTUYECKHX 3aj[ay, MPUMEHSTh Ha3BaHHBIE MOJIEIbHbIE
MIPE/ICTAaBICHUS JJIsl BBISIBJICHHUSI XApPAaKTEPHBIX MPU3HAKOB HM3y4aeMbIX BELIECTB M XHUMH-
YECKUX peaKLui;

2. ba3oBbIMH Hcc/Ie0BATEIBLCKUMH J1CHCTBUSIMH:

— BJIQJETh OCHOBAMM METOJIOB HAyYHOI'O ITO3HAHUS BEIIECTB U XMMHUYECKUX PEAKIINA;

— (QopmynupoBaTh LETM U 3aJadd  HCCIIEIOBaHMS, WCIOJIb30BAaTh IIOCTABICHHBIE U
CaMOCTOSITENTbHO C(OPMYJIMPOBAHHBIE BOINPOCHI B KayeCTBE HMHCTPYMEHTA IO3HAHUS U
OCHOBBI U1 (OPMUPOBAHHS THUIOTE3bl IO MPOBEPKE MPABHIBHOCTH BbICKA3bIBAEMBIX
CYXKJICHU;

— BIIAQJACTh HaBbIKAMHM CaMOCTOSITEIBHOTO IIJIAHUPOBAHMS W IPOBEACHUS YYCHMUECKUX
SKCIIEPUMEHTOB, COBEpIICHCTBOBATH yMEHHs  HaOdoAaTh 3a XOAOM  IIpoliecca,
CaMOCTOSITENIHO NPOTHO3UPOBATH €ro pe3yibTaT, (GOopMYIMPOBATH OOOOLIEHHUS U BBIBOJIBI
OTHOCHUTENIbHO JIOCTOBEPHOCTHU pE3YyJIbTaTOB HCCIEIOBAaHUS, COCTaBISATH OOOCHOBaHHBIN
OT4ET O MpoIeTaHHOH pabdore;

— TmnpuoOpeTaTth OMNBIT YYEHUYECKOW HCCIEA0BATEIbCKOM U TMPOEKTHOW JAEATEeIbHOCTH,
IPOSIBJISAITh CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY ITOMCKY METOJOB pPELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHECHHUIO Pa3IMYHbIX METOJO0B ITI03HAHUS;



3. Ilpuémamu padoTsl ¢ nHpOpManueii:

— OpHUEHTHUPOBATHCS B PA3IMUYHBIX UCTOUYHMKAX MH(POPMALUU (Hay4yHO-IOMYJIApHAs JUTEepaTrypa
XUMHAYECKOTO COJEpXKaHMsA, CIPaBOYHBIE MOcoOus, pecypchl WHTepHeTa), aHAIU3UPOBATH
MHGOPMALMIO DPA3JIUYHBIX BHJIOB U (OPM IPEICTABICHMS, KPUTUYECKH OLIEHUBATh €&
JOCTOBEPHOCTh U HETIPOTHBOPEUYUBOCTH;

— (opMynMpoBaTh 3ampochl M NPUMEHATh pa3IMYHble METOAbl NpPU IOUCKE U OTOOpe
nHpOopMany, HEOOXOJMMOM [T BBITIOJHEHHUS YI€OHBIX 33a]a4 ONPENeIEHHOTO THIIA;

— HIpuoOpeTaTh OMNBIT HCHOJIb30BAHUSA HHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMH W
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

— CaMOCTOSTENILHO BBIOMpAaTh ONTUMANbHYIO (OpMY HpeAcTaBieHUs HHGOpMALUHU (CXEMBI,
rpaduKy, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U T. 11.);

— UCMOJNb30BaTh HAy4HbIM S3bIK B KadecTBE CpPEACTBA IpH paboTe ¢ XUMHUYECKOH
uHboOpMalKell: MPUMEHATh MEXIpeaAMeTHbIE ((pU3NYecCKue W MaTeMaTHYeCKHE) 3HAKU H
CUMBOJIBI, (HOPMYJIBI, a00OpEBUATYPHI, HOMEHKJIATYPY;

— WCTOJB30BaTh M MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.
Ognadenue ynugepcanbHbIMU KOMMYHUKAMUBHBIMU OClICIGUAMU.

— 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXKIAaeMOW TeMbI B XOJA€ TUAJIOTa W/WIM AUCKYCCHH,
BBICKa3bIBaTh MJIeH, (HOPMYIUpPOBATh CBOM MPEUIOKEHUS OTHOCUTEIbHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

— BBICTYHATh C Ipe3eHTAlUel pe3yabTaTOB IO3HABATENBHOM NEATeNbHOCTH, HOJIYYEHHBIX

CaMOCTOSITENIbHO HWJIM COBMECTHO CO CBEPCTHHKAMH TPH BBIIOJHEHHH XHMHUYECKOTO

9KCHEPUMEHTa, HPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOMCTB H3y4yaeMbIX BEIIECTB,

peanmu3anuu y4eOHOrO IMpoekTa M (OPMYIHPOBATH BBIBOJABI 1O pe3yibTaTaM HpPOBEIEHHBIX

UCCIICIOBAaHUM MYTEM COIJIaCOBAaHUS IO3UIUM B XOie OOCYXAE€HUS M OOMEHa MHEHUSIMH.

Ognaodenue ynugepcanbHblMu pezyiamueHbIMU 0CUCHEUAMU:

— CaMOCTOSITEJIPHO IUIAHUPOBAaTh M OCYILECTBJIATH CBOIO I103HABATENbHYIO JEATEIbHOCTb,
orpenesss e€ 1elu U 33/1a4i, KOHTPOJIMPOBATH M TI0 Mepe HEOOXOANMOCTH KOPPEKTUPOBATH
IpeJularaeMblii aITOPUTM JEMCTBUI TPU BBIOJHEHUH YU4EOHBIX U MCCIEI0BATENbCKUX 3a/aY,
BbIOMpaTh Hanbosee 3 HEeKTUBHBIN CIOCOO MX PELIEeHUs ¢ YUYETOM MOJIy4€HUs HOBBIX 3HAHUN
O BEIIECTBAaX U XUMHUYECKUX PEAKIIMSIX;

— OCYULIECTBJIATh CAMOKOHTPOJIb CBOEH JIEATEIHHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOIICHKHU.

NMPEJIMETHBIE PE3YJIbTATbI
[IpenmeTHble pe3yabTaThl OCBOEHHS MPOTPaMMBbl CPETHETO 00IEro oOpa3oBaHMs 110 XUMHUH

Ha  0a30BOM  ypOBHE  OpHEHTHPOBaHBI  Ha  oOecredeHue IPEUMYIIECTBEHHO

0011e00pa30BaTeIbHOM M OOIIEKYIbTYPHON MOATOTOBKU oOyuaromuxcs. OHM BKJIFOYAIOT: CIIell-

ududeckre Uit yueOHOro mpeaMera «XUMHs HaydHbIe 3HAHHS, YMEHHS U CIIOCOOBI eHCTBUI

10 OCBOEHHIO, HHTEPIIPETALMU U NPeoOPa30BaHUIO 3HAHHUM, BUJIBI AESATEIBHOCTH 10 MOITYYEHUIO

HOBOTO 3HAHWS M TPUMEHEHHWIO 3HAHUH B Pa3UYHBIX YYEOHBIX M PEaJbHBIX KU3HEHHBIX

CUTYallUsX, CBA3aHHBIX ¢ XMMHUEH. B mporpamMe mpeameTHble pe3ysbTaThl MPEACTaBIEHBI MO

roJ[aM U3y4eHHsI.

10 KJIACC
[IpenmeTHbIEe pe3ynbTaThl OCBOCHHS Kypca «OpraHudecKast XUMHUS OTPAXKAIOT:

1) cghopmuposannocms npedcmasnenuil: 0 XUMUYECKOH COCTaBIISAIONIEH ecTeCTBeHHO-HAYYHOH

KapTUHBI MUPA, POJIM XUMHUH B IMO3HAHUM SIBICHUH MPUPOJBI, B (POPMUPOBAHUU MBIILICHUS
U KYJIbTYpBl JUYHOCTH, €€ (YHKIMOHATHHON TPAMOTHOCTH, HEOOXOTUMOHN ISl PEIICHHS
MPAKTUYECKUX 3a]a4 M 3KOJOIMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MPUPOIHOM CpeJIe;

2) @1adeHue CUCTEMON XUMUYECKUX 3HAHWH, KOTOpask BKIFOYAET: OCHOBOIOJIATAIONINE TTOHATHS
(XMMHUYECKUIl 3JIEMEHT, aToM, JJIEKTPOHHas O00OJOYKa aToMa, MOJIEKYJa, BaJEHTHOCTH,
AJIEKTPOOTPHUIIATEIEHOCTh, XMUMHYECKasi CBS3b, CTPYKTypHas ¢opmyina (pa3BépHyTas H
COKpaléHHas), MOJIb, MOJIApHas Macca, MOJISPHBIA O0O0BEM, YIJIEpOJHBIN CKEJeT,
(byHKIMOHATBHAS TPYIIA, PAJUKAI, U30MEPUs, H30MEPhI, TOMOJIOTUYECKUN Psifl, TOMOJIOTH,



3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

YIJIE€BOJIOPOABI, KUCIOPOA- M  a30TCOAEPXKAIIUE COENAMHEHHUS, MOHOMED, IOJIHUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPDHBIE COEIUHEHHs); TEOPUM U 3aKOHbI (Teopus
CTpOE€HMs opraHuuyeckux BemecTs A. M. bytiepoBa, 3ak0H COXpaHEHHs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XUMHM; MUPOBO33PEHUYECKUE 3HAHUS, JIeXkKallue B
OCHOBE NMOHMMAaHUS IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJIOTMUECKUe
CBElIEHUS O CBOWCTBAaX, COCTaBe, MOJYyYEHUHU M OE30IaCHOM HCIOJIb30BAHUU BAKHEHIINX
OpPraHUYECKUX BELIECTB B OBITY U IPAKTUYECKOMN IEATEIIbHOCTH YEJI0BEKa;
chopmuposanHocms yMeHull 6blA614AMb XapaKTepHbIC MIPU3HAKU MOHATHH, yCTaHABIUBAaThb
UX B3aUMOCBA3b, UCNONb306aMb COOTBETCTBYIOIUE IOHATUS IIPH OINUCAaHWM COCTAaBa,
CTPOEHUS U NPEBPAILEHUIN OpraHUYeCKUX COeANHEHHIH;

chopmuposanHocms yMeHUll UCNONb306aMmb XUMUYECKYI0 CHMBOJMKY Ui COCTaBICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalI€HHOM) (opMys oOpraHuYecKHx
BEIIECTB M YPABHEHUH XMMMYECKMX pEakUUi; u3eomasiueams MOJCIN MOJIEKYII
OpPraHMYECKUX BEIECTB JJI1 WUIIOCTpallMM HX XUMHUYECKOrO U IPOCTPAHCTBEHHOTO
CTPOEHHUS;

cpopmuposannocmeb yMeHUl yCmanasnueams NPUHAIICKHOCTh U3YYEHHBIX OPraHUYECKUX
BEILECTB 110 UX COCTaBY M CTPOCHHUIO K ONPENEeIEHHOMY KJacCy/TpyImne coeinHeHunil (yrie-
BOJIOPOZbI, KHCIOPOJ- M  a30TCOJAEpXKAlLMe COEAMHEHHs, BBICOKOMOJEKYJISPHBIE
COeMHEHUS ); daéamb UM Ha3zBaHUs 10 cucreMaTnueckoir Homenkiarype (IUPAC), a takxke
IPUBOANTH TPUBUAIbHBIE HA3BaHUS OTJCIBHBIX OPraHMYECKUX BELIECTB (ITUJIEH,
IPONWIEH, alleTWIEH, 3TUJICHIVIMKONb, [NIMLEpUH, (eHos, (GopManblerus, aueTajlblIeru,
MypaBbHHAs KHCIOTa, YKCYCHas KHUCJIOTA, OJICMHOBAas KHUCIIOTA, CTEApHHOBAas KUCIIOTA,
IJII0K03a, PPYKTO3a, Kpaxmall, LeJI103a, MIULIUH);

cpopmuposannocmes  yMeHus onpeoensims BUAbl XUMHUYECKOH CBSI3M B OPraHUYECKHX
COEMHEHUX (OIMHAPHBIE U KPATHBIE);

cpopmuposannocmes ymeHus NpuMeHsAmsb TION0XKEHUS TEOPHUHM CTPOEHHsS] OpPraHUYecKUX
BeuiectB A. M. BytnepoBa it 00bsiCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMSI; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

cpopmuposannocmes  yMeHull  Xapakmepuzoeams COCTaB, CTPOEHUE, (U3NYECKUEe WU
XUMHUYECKHE CBOMCTBA THUIMYHBIX IPEICTABUTENEH pPa3IMYHbIX KJIACCOB OPTraHUYECKUX
BEIIECTB (MeTaH, 3TaH, STHJIEH, MPOMNWJIEH, alleTuieH, OyraaueH-1,3, metundyraauen-1,3,
O€H30J1, METaHOJI, 3TaHOJI, STUIEHIJIMKOJIb, TJIMLEPHH, (PEHOJ, alleTaabAer ], MypaBbUHas U
YKCYCHasi KHCJIOTBI, TIJIIOKO3a, KpaxMmall, LeJUIIJIo3a, AaMHMHOYKCYyC- Has KHCIIOTa);
UNTIOCMPUPOBams TEHETUYECKYI0 CBA3b MEXKIY HHMMHU YPAaBHEHHMSIMHU COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIMH C UCTIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIL;

cpopmuposaHnocmes  YMEHUs Xapakmepu3oéams WUCTOUYHHKH YIIIEBOJOPOJHOIO  CBIPbS
(HeTh, IPUPOAHBIA Ta3, yroib), CIOCOOBI UX MepepaboTKH M MPAKTHUYECKOEe MPUMEHEHUE
MPOJYKTOB MepepadbOTKH;

chopmuposanHocms  yMeHull Nnpoeooumb BBIMHCICHUS 10 XHMHUYECKHM YPaBHEHHSAM
(Macchl, 00bEMa, KOIUYECTBAa MCXOIHOTO BEIIECTBA MIIM MPOAYKTA PEAKIMH MO U3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJTHOTO U3 MCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINH);
cpopmuposannocms ymeHutl 61adems CUCTEMON 3HaHMH 00 OCHOBHBIX METOJaX Hay4HOIO
MO3HAHUS, UCHOJB3YEMBIX B XMMHUU MPU U3YyYEHUH BEUIECTB U XUMHUYECKHX SIBICHUN (Ha-
ONIOZieHHe, W3MEpEHUe, OHKCIEPUMEHT, MOJEIUPOBAHUE), UCHOAb306aAMb CUCTEMHBIE
XUMUAYECKHE 3HAaHUS JUISI NMPHUHATUS PEHIEHUH B KOHKPETHBIX >KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHEM;

chopmuposanHocms ymeHuli coonooams npasunia TOJb30BaHUS XUMHUYECKOH mocynoi u
nabopaTopHbIM  000Opy/OBaHMEM, a TaKKe IMpaBuUiIa OOpalleHHs C BELIECTBAMU B
COOTBETCTBUH C MHCTPYKLIUSAMHU I10 BBIIIOJHEHUIO JTA0OPATOPHBIX XUMHUECKUX OIBITOB;
chopmuposaHHocms  yMeHull NAAHUPOBAMb W 6bINOAHAMb XUMHUYECKUN HKCIIEPUMEHT



14)

15)

16)

17)

(mpeBpallleHrsT OpraHUYECKUX BEILECTB NMPU HAarpeBaHUU, MOJYYCHHE HTHJICHA U U3y4YeHUE
€ro CBOMCTB, KaueCTBEHHbIE pEaKLUU OPraHMYECKHUX BEIIECTB, JEHATypalus OeIKOB IpH
HarpeBaHWHW, I[BETHBIC PEAKIUU OCIKOB) B COOTBETCTBUM C TMPABWIAMU TEXHHUKHU
0e30MacHOCTH TMpH OOpallleHWH C BelleCTBAaMU M JaOOPaTOPHBIM O00OPYJOBAaHHEM,
npeocmaenams Pe3ylbTaThl XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX PEaKUUul U (hopmynuposams BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;
chopmuposaHnocmeb  yMeHUll KPUMUYecKy aHaiu3uposams XUMHUYECKYI0 HH(POpPMAIHIO,
noJTy4aemMyro u3 pasHbix uctounukoB (CMU, UnTepreT u np.);

cpopmuposannocmes  ymenuil  cobao0ames  npasuid  SKOJOTHUYECKH  LEIecoo0pa3zHoro
MOBE/ICHUS B OBITY U TPYIOBOM NEATEIHHOCTH B IEJIAX COXPAHEHHs] CBOETO 3I0POBbS U
OKpY)Kaolllell TNPUPOJHOW Cpedbl; 0co3Hasamv OINACHOCTb BO3JACHCTBUS HA JKUBBIE
OpraHHU3Mbl OMPECNIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAas cmbica nokaszarens [1JIK,
noscHAms Ha TpPUMEpax CIocOoObl YMEHBIIECHUS W TMPEIOTBPALICHUS WX BPEIHOTO BO3-
JICMCTBHS HA OpraHU3M YeJIOBEKa;

JUISE OOYYAOIIUXCS ¢ OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 37I0POBBSI: YMEHHE MPUMEHSTH
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SBJICHHIA;

JUISL CJICTIBIX M CIa0OBHISAIINX OOYYAOUIMXCS: YMEHHE HMCIOIb30BaTh PENbeHO TOYCUHYIO
cucremy obo3nauenuii JI. bpaiins mist 3anucu XuMuueckux GopmyiL.

11 KJTACC

1)

2)

3)

4)

5)

[IpenmMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMus» OTPaXKaroT:
chopmuposannocms npedcmasieHull: 0 XUMMYECKON COCTaBISIONIEH eCTECTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XUMUU B MTO3HAHUU SBJICHUHN MPUPOABI, B HOPMUPOBAHUM MBIIIICHUS
U KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOM IPaMOTHOCTH, HEOOXOAMMOMN AJi pelieHUs
MPAKTUYECKHUX 33/1a4 U DKOJOTUYECKH OOOCHOBAHHOT'O OTHOILIEHHUSI K CBOEMY 37I0POBBIO H
MIPUPOAHOM CPEJE;
énadeHue CUICTEMON XMMUUYECKUX 3HAHUHM, KOTOpasi BKJIIOYAET: OCHOBOIIOJIATalOINE TOHATUS
(XMMHUUYECKUIl DJIEMEHT, aToM, H30TOm, S-, P-, d-3JEeKTpPOHHBIE OpOWMTAIM ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJIAPHBIM OO0BEM, BaJEHTHOCTb, 3JIEKTPOOTPULIATENHHOCTh, CTENEHb
OKHCJICHHs, XUMHUYECKasi CBs3b (KOBAJIEHTHAs, HOHHAs, MeETaUIM4ecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pEIIETKa, TUIBl XWMHUUYECKMX pPEakUUid, pacTBOp, DIEKTPOJIMTHI, He-
ANEKTPOJIUTHI, HJIEKTPOJUTHYECKAs] JUCCOLUAIUS, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTb
XMMHAYECKOM  peaklMH, XHMHYECKOe paBHOBECHE; TEOpPUHM U  3aKOHBI  (Teopus
3JIEKTPOJIUTUYECKON aucconuanuu, nepuoanueckuid 3akoH JI. M. MenneneeBa, 3akoH
COXPAHEHHUS MACChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAIIECHHS SHEPTUU ITPU XUMHUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS,
JeXalMe B OCHOBE IOHHMMAaHHSA MPUYMHHOCTH W CHUCTEMHOCTH XHWMHUYECKHX SIBJICHUH,
(bakTONIOrMUECKUEe CBEJEHMS O CBOICTBAaxX, coOCTaBe, IIOJIyYeHUHM U O€30MacHOM
UCTOJb30BAHUU BAXHEUIIMX HEOPraHMYECKUMX BEIIECTB B OBITY U IPAKTUYECKOH
JeSITeIbHOCTH YEJIOBEKa;
cpopmupo8aHHoCmes yMeHUll 8blA6NAMb XapaKTEePHbIe MPU3HAKU MOHATUH, ycmaHaeiueams
UX B3aMMOCBS3b, UCNOIb306AMb COOTBETCTBYIOIIME TMOHATHS MPU ONHCAHUM HEOPTaHU-
YEeCKUX BEIECTB U UX MpEeBpalleHUl;
copmMupo8aHHoCms yMeHUll UCNOAb306aMb XUMUYECKYI0 CHMBOJIUKY [UIS COCTABIICHHS
(¢bopMyIl BEHIECTB M YpaBHEHHH XMMHUYECKUX pEaKIUi; CUCTEMATUYECKYI0 HOMEHKIIATypy
(IUPAC) u TpuBHanbHbIC Ha3BaHUs OTACIbHBIX HEOPTaHWYECKUX BEINECTB (yrapHbId ras,
YIJIEKHUCIIBIN Ta3, aMMUaK, raméHas U3BeCTh, HEraléHas U3BeCTh, MUTHEBAS COJA, MUPUT U
7p.);
cpopmuposanHocme ymeHuli onpeoensims BAICHTHOCTh U CTETIEHb OKHUCICHUS XUMHUYECKUX
9JIEMEHTOB B COCIMHEHHSX Pa3jIMYHOIO COCTaBa; BUJ XMMUYECKOH CBS3M (KOBaJIEHTHAS,
MOHHAs, METAJJINYECKasi, BOJAOPOJHAs) B COCIMHEHUSX; TUI KPUCTAJUIMYECKON peIETKH
KOHKpPETHOTO BEILeCTBA (aTOMHAas, MOJIEKYJISIpHAs, HMOHHAs, METaJNIMYecKas); XapakTep
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7)

8)

9)

10)

11)

12)

13)
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15)

16)

17)

18)

Cpedbl B BOAHBIX pacTBOPAX HEOPraHUUYECKUX COEIUHEHHI;

chopmuposanHocms yMeHull yCmaHasiueams MPUHAJICKHOCTh HEOPTaHUYECKUX BEIICCTB
0 MX COCTaBy K ONPEICICHHOMY KJIAcCy/TPYIIe COSAMHEHHM (MPOCThIC BEIIeCTBA —
MeTaJUIbl 1 HEMETaJUIbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEPHBIC TUAPOKCHIBI, COJIH);
chopmuposanHocms  yMeHull packpvléams CMBICT Tniepuoguveckoro 3akona JI. U
MenzaeneeBa W JAEMOHCTPUPOBATh €r0 CHCTEMATH3UPYIONIYIO, OOBSICHHUTEIBHYIO H
MIPOTHOCTUYECKYIO () YHKIINH;

cghopmuposanHocms  YMeHUll  Xapakmepu3oeams — IEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 31eMeHTOB 1—4 nepuoioB Ilepuoandeckoit CUCTEMbI XMMUYECKUX JIEMEHTOB
JI. W. MeHneneeBa, WCIONB3YS MOHATHA «S-, P-, O-3/I€KTpOHHBIE OpOUTAINY,
«QHEPreTUYECKUE YPOBHUY; 00BACHAMb 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUUYECKHUX
3JIEMEHTOB M MX COCIMHEHUH 1O mepuoaam M rpynmnam [leproandeckoi cucTemMbl XUMUYe-
ckux anemenToB /. 1. Menaeneera;

CPOPMUPOBAHHOCIL  YMEHULl  XApaKmepu3oeams  (ONUcvl8ams) OOIIHE XUMHYCCKHE
CBOMCTBAa HEOPTAHUYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB; n00mMEepicOamy CyIlIEeCTBOBAHHE
TEHETUYECKON CBSI3M MEXKJYy HEOPraHMYECKUMHU BEUIECTBAMU C IIOMOILIBIO YpaBHEHHI
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUN;

cghopmuposanHocmv ymenus Kiaccupuyuposams XUMUYECKUE PEAKIHUHU IO Pa3InYHBIM
MpU3HaKaM (YHUCITYy U COCTaBY pearupyrolinX BEUIeCTB, TEIUIOBOMY 3D (eKTy peakiuu, u3me-
HEHHUIO CTETICHEH OKUCIICHHS 3JIEMEHTOB, 00paTUMOCTH PEAKIIMU, YUaCTUIO KaTaanu3aTopa);
chopmuposanHocms yMeHull cocmagiams YpaBHEHHs PEaKUi pa3IuYHbIX TUIIOB; MOJIHBIE
U COKpalléHHBIE YPaBHEHHs peaKlMii HOHHOTO OOMEHa, YYMTHIBAsl YCIOBUS, MPH KOTOPBIX
3TU peaKUry UIYT A0 KOHLA;

chopmuposanHocms  yMeHUll nposooums PEaKIuU, TOATBEP)KIAIONINE Ka4eCTBCHHBIN
COCTAaB pAa3JIMYHBIX HEOPTraHWYECKUX BEIIECTB;, pPACNO3HABAMb ONBITHBIM ITYTEM HOHBI,
MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTAaHUYECKUX BELIECTB;

chopmMupo8aHHOCmy YMeHUll pacKkpvléams CYIIHOCTh OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBICHHS SJIEKTPOHHOTO OaaHca ITHX PEaKIHii;
cghopmuposanHocms ymeHUuli 00bACHAMb 3aBUCUMOCTh CKOPOCTH XUMUYECKOW PEaKI[UU OT
pa3nuYHbIX (AKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOTO PaBHOBECHSI B 3aBHCHUMOCTH OT
BHelHero Bo3jaerictus (mpunnun Jle [arensbe);

chopmuposanHocms  yMeHull Xapakmepuzo8ams XUMHUYECKHE TPOIECCHI, JIeKallue B
OCHOBE  MPOMBIIIJIEHHOTO  TOJYY€HUS CEpPHOM  KHUCIOThI, aMMHaka, a TaKxke
c(OPMUPOBAHHOCTh TPEJCTABICHUNA 00 OOIMIMX HAYYHBIX MPHUHIHUIAX M JKOJIOTHYECKUX
npo0eMax XUMHYECKOTO MPOU3BOJICTBA;

chopmuposanHocms  yMeHulli NpogoOUmsb BBIYMCICHHUS C HCIOJNb30BAHUEM TOHSATHS
«MaccoBasi J0Js BEIIECTBA B PAacCTBOPE», OOBbEMHBIX OTHOIIEHHH Ta30B MPH XUMHUYECKUX
peaKkmusaX, Macchl BEIIECTBA WM 00BEMA Ta30B MO HM3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMM BEUIECTB, TEIIOBOro 3ddexra
peaKUM¥ Ha OCHOBE 3aKOHOB COXPAaHEHHsI MACChl BEILIECTB, MPEBPALICHUS U COXPaHECHHS
SHEPTHH;

cghopmuposanHocms ymeHuti cooo0ames npasuia TOJIb30BaHUS XUMHUYECKOW TMOCYION U
nabopaTopHBEIM O0OpYy/IOBaHUEM, a Takke TMpaBuia oOpalieHus C BeIIeCTBAaMH B
COOTBETCTBUH C HHCTPYKIIMSAMH TI0 BBIMOJTHEHUIO TAOOPATOPHBIX XUMUUYECKHUX OTBITOB;
copMuUpoBaHHOCMb YMeHULl NIAHUPO8AMb U BbINOJIHAMb XUMHUYECKUNH DKCIIEPUMEHT
(pa3noxeHue MmepokcHaa BOAOPOJA B IMPUCYTCTBUU KaTaIU3aToOpa, ONPEICICHHE CPEabl
pacTBOPOB BEHIECTB C IMOMOIIBIO YHUBEPCAIIBHOTO HWHAMKATOPA, BIUAHUE Pa3IAYHbBIX
(haKkTOpOB Ha CKOPOCTh XMMHUYECKOW PEaKIMH, PEaKlud MOHHOTO 0OMEHa, KaueCTBEHHBIC
peaknuu Ha cyiabdar-, kapOOHAT- W XJIOPHA-aHUOHBI, HA KAaTHOH aMMOHHS; PEIICHUE



19)

20)
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9KCIIEPUMEHTAIBHBIX 3a7au o Temam «Metamnsl» u «HemeTannel») B COOTBETCTBUU C
MpaBWJIaMU TEXHUKH O€30MacHOCTH IMpHU OOpallleHMH C BeLIeCTBAMH U J1abOpaTOPHBIM
000pyZI0BaHUEM, Npedcmasisamy pPe3ylbTaThl XUMUYECKOTO AKCIIEpUMEHTa B (JOpME 3amHcu
YpaBHEHUI COOTBETCTBYIOUIUX peakUuid U gopmyruposams BBIBOJbI HA OCHOBE ATHX
PE3yNIbTaTOB;

chopmupogaHHoCmb YMEHUNl KPUMUYECKU aHAIUZUPO8Ams XUMHUYECKYI0 HH(POpMAIHIO,
moJTy4aemMyro u3 pasHbix uctounukoB (CMU, UnTepreT u np.);

cpopmuposannocmes  ymeHuu  coba0ams  nNpasuna  SKOJIOTUYECKH  Ie1eco00pa3Horo
MOBEJCHHUSI B OBITY M TPYJOBOH JAEATEIBHOCTH B ILIETSX COXPAHEHUS CBOETO 3JI0POBBS H
OKpYy)Kaolled MNPUPOAHON cpedbl; OCO3HABaThb OMNACHOCTh BO3ACHCTBUS Ha IKHUBBIC
OpraHu3Mbl OIpPEACIIEHHBIX BEIIECTB, NOHMMas cMbici nokasarens [IJK, nosacnams Ha
puMepax crnocoObl YMEHBIIECHUS U MPEeIOTBPALICHUS UX BPEIHOTO BO3ACUCTBUSA HA Opra-
HU3M YEJIOBEKa;

Ui O0YyYalomuXcs C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3J0POBBS: YMEHHE IPUMEHSTH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SBJICHHIA;

JUTSL CJICTIBIX M Ca0OBHISAIINX OOYYAIOUIMXCS: YMEHHE UCIOIb30BATh PEIbePHO TOUCUHYIO
cucremy obo3naueHuii JI. bpaiis st 3anucy XuMu4eckux (GopMyL.

4. TEMATHYECKOE IINIAHUPOBAHUE C YKASAHUEM KOJIMYECTBA YACOB

JIJISI KA’KIOM TEMBI, IPOBEPOUYHBIX U KOHTPOJIBHBIX PABOT, IIOP u S0P

Ne |Hammenosanme Bcero B ToM uncie HOP, 50P
n/ 4acoB
n TeMel BocnurareabHbIil
KOMIIOHEHT
IIpakr. |Koutp.
padorbl  (paldoTbI
10 KJIACC
1. |Temal.TlpenveT  |VorapapauBaTh OTHOLICHHS 5 K.p. Nel |www.periodictable.ru
oprafueckon MEXY YYUTETEM U YYEHUKAMH,
xumuu. Teopust
CIOCOOCTBYIOLINX [TO3UTUBHOMY
XUMHYECKOI'o
crpoenus BOCHPUATHIO Y4AIIIMHCS
opraHHueCKHX TpeOoBaHUM U MPOCHO yUUTENs, §
coetuHenmii aKTUBU3AIMH UX TO3HABATEIbHOM
NeSITeTbHOCTH;
2. | Tema2. MoOYXIaTh IIKOJIBHIKOB 10 I1.P. Nel. http://www.hij.ru/
Yraesozoponb! COOJIIOIATh HA YPOKE
OOIIETTPUHATHIE HOPMBI
TIOBEJICHHUS, TIPAaBUIIa OOIIECHUS
CO CTapIIUMHU (YUUTEISIMHU) U
CBEPCTHUKAMH
(IIKOTbHUKAMH )



http://www.periodictable.ru/
http://www.hij.ru/

Tema 3. MIPUBJIEKAaTh BHUMAaHUE 12 I1.PNe2 http://chemistrv-
Kacnoponconepaam HIKOJIbHUKOB K IICHHOCTHOMY chemists.com/index.ht
HE OpraHn4ecKue ..
aCIeKTy U3y4aeMbIX Ha YPOKE .
coexmmens (12 ) y u3yd yp mhttp://www.alhimik.
SIBJICHHIA, } ru
OpPraHHW30BBIBATH PA0OTY jJeTei
C COLIMAJIbHO 3HAYMMOM
HHopMaLHC — 00CyHaTE, http://www.alhimik.ru
BBICKa3bIBaTh MHCHHC;
Tema 4. UCIIOJIB30BATh BOCIIUTATECIIbHBIC 3 http://schoolbase.ru/ar
Asotconepikane BO3MOXHOCTH COJI€PKAHUSI ticles/items/ximiya
opraumreckue y4eOHOro MpeMeTa yepes3
coeanHeHus (3 1)
JEMOHCTPAIIHIO JICTIM
IIPHUMEPOB OTBETCTBEHHOTO,
TPaKTAHCKOTO MTOBEICHHUS,
Tema. 5. CIIocoOCTBOBATH 2 http://www.alhimik.ru
BricokoMoIek IpodeCCHOHATPHOMY www.periodictable.ru
YJApHEIC CaMOOITPe/IEICHUIO
COCAUMHCHMUS
IIKOJIbHUKOB
(29)
Hrorosas IPUMEHATH Ha YPOKe 1 K.p.Ne2
KOHTPOJIbHAS WHTEPAKTHBHBIC ()OPMBI
pabota paboThI: MHTEIJICKTYaIbHBIC
UTPBI, TUAAKTHYCCKHIMA
Tearp, TUCKYCCUH, PabOTHI B
napax u Jip.;
PesepBHOE Bpems OpraHU30BBIBATH IIE(CTBO 2
MOTHBUPOBAHHBIX U
APYIUPOBAHHBIX YUAIUXCS HAJT
WX HEYCIICBAIOIIMMH
OJTHOKJIACCHHKAaMU.
Hmozo 35 2
11 kaace
Tema 1. Ctpoenne 7  |ILP. Nel. www.periodictable.ru

aTOMOB M BellecTB.
Ilepnoanyeckunii
3akon /I. U. Menpe-
aeesa MHoroodpasue
BellleCTB

HHUIIUUPOBATH U
MOAACPIKUBATH
HCCICIOBATCIIBCKYIO
MMPOCKTHYIO ACATCIILHOCTD
IIKOJIBbHHUKOB
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Tema 2. (I)OpMHpOBaTB U pa3BUBaTh 5 Kp Nel http//WWWthI‘u/
Xumueckue HaBBIKH, 3HAHUS O 3[0POBOM
peariut o0pase KU3HU
Tema 3. HemeTasibl aKTI/IBI/I?)I/IpOBaTB 7 http//ChemIStl’y-
NIO3HABATEJIbHYIO aKTHBHOCTb chemists.com/index.ht
m
Tema 4. MeTauibl MOKA3bIBaTh O0YYAIOIIUMCS 7 K.p. No2 http://www.alhimik.ru
CBS3b IIpEAMETA C UCTOPUEN U
MPaKTUYECKUM MPUMEHEHHEM B
JKA3HU
Tema 5. Xumusi u HayLH/ITI) yanII/IXC;I 6 H.P N92 http//WWW&'hlmlkrU
KU3HD aHaJIM3UPOBATh, CPABHUBATD,
KOHKPETH3UPOBaTh 1
MIPEACTABISITH 00pPa3HO
BEJIMYMHBI U (DAKTHI,
OTHOCSIIIIHECS K
HKOHOMHUYCCKHUM SIBJICHHSM,
SIBJICHUSIM COIIHAJILHOM U
OOIIIECTBEHHOM KU3HH.
PezepBHOe Bpemst 3
Hroro 35 2
PesepBHOE Bpems 1
Hmozo 68 3

5. MMPUJIOXEHHME: KAJEHJIAPHO-TEMATHUYECKOE ILUIAHUPOBAHUE HA
TEKYIIWHN YYEBHBIN I'OJ
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