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IlosicHuTeIbLHAS 3aMMUCKA.

Pa6ouas nporpamma o xumun utst 10 — 11 xmacca pa3paborana Ha ocHOoBe DeepaibHOro rocyAapcTBEHHOTO0 00pa30BaTEILHOTO CTAHIAPTa CPETHETO
obmmero oopazoBanus 2010 roxa (IIpukaz Munuctepcta oOpazoBanus u Hayku PD ot 17 mast 2012 1. Ne 413) «O06 yTBepkaeHNN QenepatbHOro
rOCyJJapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAapTa CPEHEro o0Iero oopazoBanus» Ha ocHoBe mporpammbl K tuaur YMK O. C. I'abpuensaa [Iporpamma xypca
xumun utst 8-11 kimaccoB obmieo0pazoBarenbHbIX yupexaenuii /O.C. ['abpuensH. — 2-e usn., nepepad. u nom. — M.: JIpoda, 2010 u opueHTHpOBaHA HA PadOTY
o yueOnukam: Xumus. 10 knacc: y4e0. ast obmeodpaszoBat. oprannsanuii: 6a3ossiid ypoBeHs/ O.C. ['abpuensa, N.I'. Octpoymos, C.A. Cnankos. — M.
[Tpoceemenue, 2019. — 127 ¢., Xumus. 11 kmacc: yueb. st o0mieoOpa3oBar. opranuzanuii: 6a3ossiii yposeHs/ O.C. 'abpuensu, U.I'. Octpoymos, C.A.
CnankoB. — 2-¢ m31. - M.: [IpocBemenue, 2020. — 127 c.

KonuyecTBO 4acoB Ha M3yueHHUe XUMUHU B COOTBETCTBUU ¢ YueOHbIM iaHoM KOT'OAY «I'umnuasus r. Ypxxkyma» B 10 kitacce 1 gaca B Henento (34 yaca
B rox), B 11 kiacce 1 yaca B Henemnto (34 vaca B ron).

B 2023 - 2024 yyeOHOM TOIy MaHHAs MporpaMmma peanmsyercs B 11 kimacce.

YueOHo-MeToANYECKOE U MATEPHATIbHO-TeXHHYECKOe o0ecreyeHne
Y4eOHo-MeToAHYeCKHH KOMILJIEKT COCTOUT U3 CJIeAYIOIINX MOCoOuii:
1. Xwumus. 10 xracc: yue6. s obmieoOpa3oBar. opranuzanmii: 6a3ossiii ypoBers/ O.C. [Nabpuensn, U.I'. Octpoymos, C.A. Cnaakos. — M.:

[Tpoceemenue, 2019. — 127 c.

2. Xuwmwus. 11 xnacc: yue6. mist obieoOpa3zoBar. opranuzaruii: 6a3oBeiil yposeHs/ O.C. 'abpuensu, N.I'. Octpoymos, C.A. CrnagkoB. — 2-¢ m3a. - M.:

[Ipoceemenue, 2020. — 127 c.

3. Tabpuemnsn, O. C. Xumus. 10xm1. : merog.mocoodue k yueoHuky O. C. ['abpuensna «Xumus. 10 kmacc. ba3zossiit yposenby / O. C. ['abpuensn, C. A.

CrnanxoB. — M. : [Ipoda, 2014.

4, Ta6puensuH, O. C. Xumus. 11 k. : Meroa.mocoodue k yueonuky O. C. ['abpuensna «Xumus. 11 kimacc. bazossrit ypoens» / O. C. I'abpuensn, C. A.

CnanxoB. — M. : [Ipoda, 2014.

IInanupyemble pe3yJibTaThbl 0CBOEHHs Y4eOHOI0 npeaMera « XuMush» Ha 6a30BOM ypOBHe:

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» TOCTUTAIOTCS B €JUHCTBE Y4eOHOM M BOCIHUTATENIBHON NESTEIBHOCTH B COOTBETCTBUU C
T'YMaHHUCTUYECKHUMHU, COLIMOKYJIBTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH U UJI€AJIaMU POCCHIICKOT0 TPaXKIaHCKOTO 00I11eCTBa, MPUHATHIMU B OOIIIECTBE
HOpPMaMH U MpaBUIIAMU MTOBECHHUS, CIIOCOOCTBYIOIIMMU MPOIECCaM CaMOMO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUSI TMYHOCTH 00YY arOIIUXCSl.

JIn4HOCTHBIE Pe3yNbTaThl OCBOCHHS MpeaMeTa «XHUMHUS» OTPaKaloT cHOPMHPOBAHHOCTH OMNbITA [MO3HABATEIHHOW W MPAKTUYECKOW JIEATEIbHOCTH
oOyJaronuxcs 1o peajin3aluu NPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCIIE B YACTH:

JIn4YHOCTHBIE pPe3yabTaThl B cpepe OTHOLIEHNH 00y4arOIIMXCcs K cede, K CBOeMY 310pPOBbI0, K IO3HAHUIO celsi:
OpHEHTalMsA OOYy4YalolMXCSd Ha JOCTH)KEHHE JIMYHOTO CYACThS, PEATM3aLHUI0 MO3UTUBHBIX >KU3HEHHBIX IEPCHEKTHB, HHUIMATUBHOCTb, KPEATHMBHOCTb, T'OTOBHOCTH H
CIOCOOHOCTh K JINYHOCTHOMY CaMOOIIPEENICHHIO, CIIOCOOHOCTh CTaBUTh LIEJIN M CTPOUTH JKU3HEHHBIE TUIAHbI;



TOTOBHOCTB M CIIOCOOHOCTH 00ecIeunTh cebe U CBOMM OJIM3KUM JIOCTOWHYIO )KU3HB B MPOLIECCE CAMOCTOSATENLHON, TBOPYECKON U OTBETCTBEHHOM AEATENbHOCTH;

TOTOBHOCTB U CIIOCOOHOCTH 00YYaIOMINXCsl K OTCTAMBAHHIO JJUYHOTO JOCTOMHCTBA, COOCTBEHHOI'O MHEHHSI, TOTOBHOCTH U CITIOCOOHOCTH BhIpaOaThIBaTh COOCTBEHHYIO MO3UIIHIO
MO OTHOIICHHUIO K OOLIECTBEHHO-TMOJUTUYECKUM COOBITHSM MPOILIOTO U HACTOSILEr0 Ha OCHOBE OCO3HAHMS M OCMBICJICHUSI HCTOPHH, TyXOBHBIX IEHHOCTEH U JTOCTHIKEHHUH
HallIE CTpaHBbI;

TOTOBHOCTB M CITIOCOOHOCTh 00YHaIOMINXCsl K CAMOPa3BUTHIO M CAMOBOCIIUTAHUIO B COOTBETCTBUH C OOIIEYETIOBEUECKUMH IIEHHOCTSIMU U MJeajlaMi TPaKJaHCKOTo 00IIecTBa,
TOTOBHOCTB M CITOCOOHOCTB K CAMOCTOSATENILHOW, TBOPYECKOW M OTBETCTBEHHOH AEATENFHOCTH, HOTPEOHOCTh B (PU3HUECKOM CaMOCOBEPIICHCTBOBAHHUH, 3aHATHAX CIIOPTHBHO-
03I0POBUTENIBHOM IEATEIBHOCTBIO;

INPUHATHE U peaau3alus LeHHOCTeH 310pOoBOro U Ge3omacHoro obOpasa >KH3HM, OepeKHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (M3UYECKOMY U
IICUXOJIOTHYECKOMY 3I0POBBIO;

HETPUSATHAE BPEAHBIX MPUBBIYEK: KypEeHHUs, yIIOTPEOIICHHSI alIKOTOJIsl, HAPKOTUKOB.

JInuHocTHBIE pe3yabTaThl B cepe oTHOLIeHUH o0yyaromuxcs K Poccun kak k Pogune (OTeuectBy):
poccuiickasi TpaxKIaHCKas WACHTHYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCHHCKOW HMIICHTUYHOCTH B TIOJNMKYJIBTYPHOM COILMYME, YyBCTBO MPHUYACTHOCTH K HCTOPUKO-

KyJBTYPHO}H OOIIHOCTH POCCHICKOT0 Hapona U cyap0e Poccuu, marproTu3m, TOTOBHOCTH K CITyKeHUI0 OTeUecTBy, €ro 3alluTe;

YBA)KEHUE K CBOEMY HapOAy, YyBCTBO OTBETCTBEHHOCTH Nepell PoimHOM, ropaocTy 3a cBOM Kpaii, CBO0 PoiyHy, IpoIuioe U HacTosIee MHOMOHAIIMOHAIbHOr0 Hapoaa Poccun,
YBaXKEHHE K TOCYAapCTBEHHBIM cuMBoJaM (rep0, (hiiar, TUMH);

dhopmupoBaHre yBaXEHHUS K PYCCKOMY SI3BIKY KaK TOCYJIapCTBEHHOMY sI3BIKY Poccuiickoit ®Depepariuu, SBISIOMIEMYCS OCHOBOM POCCHHCKON WICHTHYHOCTH W TJIABHBIM
(hakTOpOM HALMOHATIFHOTO CaMOOTIPEeTICHHS;

BOCIHUTAaHNE YBOKEHUS K KYJIbTYpE, S3bIKaM, TPAAULIMAM U 00bI9asiM HapoAOB, MpoKuBaronmx B Poccuiickoit @eneparuu.

JIMYHOCTHBIE Pe3yJbTAaThl B c(pepe OTHOMIEHNH 00yUAIIMXCS K 3aKOHY, TOCYIapPCTBY M K IPaKAAHCKOMY 00IIIECTBY:

IPaXJAHCTBEHHOCTh, I'PaKJAHCKas MO3MLUSA aKTUBHOTO M OTBETCTBEHHOI'O WICHA POCCHMCKOrO OOIIECTBA, OCO3HAIOIIEI0 CBOM KOHCTUTYLIMOHHBIE IIPaBa U OOA3aHHOCTH,
YBa)KaIOILEro 3aK0H U [IPAaBONOPAI0K, 00JIaAa0IIero YyBCTBOM COOCTBEHHOT' O IOCTOMHCTBA, OCO3HAHHO IPUHUMAIOIIET0 TPAAULIMOHHBIE HAIIMOHAIbHBIE M 00ILCUEIOBEYECKHE
I'YMaHHCTHUYECKHE U IEMOKPATUYECKHE LIEHHOCTH, TOTOBOT'O K YYaCTHIO B OOIIECTBEHHON JKHU3HHY;

MIPU3HAHNE HEOTUY)KJAEMOCTH OCHOBHBIX IPaB M CBOOOJ YEJIOBEKA, KOTOPbIE MPHUHAAIEKAT KAXKAOMY OT POXKICHUS, TOTOBHOCTb K OCYIIECTBJICHHIO COOCTBEHHBIX NpaB U
cB00oA 6e3 HapyIIeH!s IpaB U CBOOO APYTUX JIUL, TOTOBHOCTb OTCTaUBaTh COOCTBEHHBIE IIPaBa U CBOOOIBI UEJIOBEKA M I'PasKIAHMHA COTIIACHO OOIETIPU3HAHHBIM IIPUHIUIIAM
Y HOpMaM MEXIyHapOAHOro mpasa U B cooTBeTcTBUU ¢ KoncTuTtyuuei Pocculickoit @enepanuu, 0paBoBas U MOJIUTUYECKAsI TPAMOTHOCTb;

MHUPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAayKd M OOIIECTBEHHOM NPAaKTHKU, OCHOBAHHOE HA AWAJIOrEe KYJBTYp, a TaKKe PasIndHbIX (popm
00ILECTBEHHOT'O CO3HAHMsI, OCO3HAHUE CBOET'O MECTa B MOJUKYJIbTYPHOM MHPE;

WHTEPHOPU3ALMS LIEHHOCTEH IEMOKPAaTHH U COLMAIBHON COTMAAPHOCTH, TOTOBHOCTh K IOTOBOPHOMY PETYJIMPOBAaHMIO OTHOLIECHUI B TPYIIE UM COLUAIBLHON OpraHn3aliy;
TOTOBHOCTh 00YYaroIMXCsl K KOHCTPYKTUBHOMY YYaCTHIO B IPUHATUH PEIICHHUH, 3aTPAarvBalOIIMX X MpaBa U MHTEPECH], B TOM YHCJIE B Pa3INYHbIX (hopMax oOIIeCTBEeHHON
CaMOOpPraHHU3aluH, CAMOYTIPABJICHNUs, OOLIECTBEHHO 3HAYNMOMN JEATEILHOCTH;

MPUBEP)KEHHOCTh MM MHTEPHALMOHAIM3MA, IPY>KObI, PaBEHCTBA, B3aHMMOIIOMOILIM HApPOJOB; BOCIIUTAHUE YBAKUTEIBHOTO OTHOLIEHUS K HALIMOHAIBHOMY JAOCTOMHCTBY
Jo/IeH, UX YyBCTBaM, PEIMIHO3HBIM YOCKACHUSM;



CITOCOOHOCTH 06yqaloumxca MNPOTHUBOCTOATH UACOJOTMU SKCTPEMHU3MA, HALTMOHAJINM3Ma, KCCHO(I)O6I/II/I; KOppynuuu; IMCKpUMUHALIUU 10 COLIUAJIbHBIM, PEJIIMTHO3HBIM, PAaCOBLIM,
HallMOHAJILHBIM IMPpU3HAKaM U APYI'UM HETATUBHBIM COIUAJIbHBIM SABJICHUSM.

JInyHOCTHBIE pe3yabTaThl B cdepe OTHOLICHUI 00y4aIOIIUXCS € OKPY/KAOIMMH JHIbMU:
HPaBCTBEHHOC CO3HAHME U IMOBCACHNEC Ha OCHOBE YCBOCHUA O6Hle‘-ICJIOB€‘-I€CKI/IX HCHHOCTCI\/'I, TOJICPAHTHOTO CO3HAHUA U MMOBCACHUA B MOJMKYJIBTYPHOM MHUPE, TOTOBHOCTU U

CIOCOOHOCTH BECTH JUAIIOT C APYTHUMU JIIOJIbMH, JOCTUTATh B HEM B3aMMOIIOHUMAHHS, HAXOJUTh OOIHE LEIU U COTPYAHUYATD IS UX JOCTHIKCHHUS,

MPHUHATHE TYMaHUCTHYECKUX IEHHOCTEH, 0CO3HAHHOE, YBAKUTEILHOE U JOOPOKENIATENbHOE OTHOIICHUE K IPyTOMY YelIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHIO;

CIIOCOOHOCTh K COTIEPEXHUBAHUIO U (POPMHUPOBAHKME TIO3UTHBHOTO OTHOIICHUS K JIFOASM, B TOM YHCJIE K JIUIIaM C OTPaHMYCHHBIMUA BO3MOKHOCTSIMU 370POBBSI U MHBAITU/IAM;
OepexHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIICHUE K (PH3NYECKOMY U IICHXOJIOTHYECKOMY 3/I0POBBIO IPYTUX JIFO/ICH, yMEHHE OKa3bIBaTh MEPBYIO MOMOIIIb;
(hopMHpOBaHHE BHIPAXKCHHOW B MMOBEJICHUN HPaBCTBEHHOW MO3WIIMH, B TOM YHCJIE CIOCOOHOCTH K CO3HATEIBHOMY BBIOOPY JI00pa, HPABCTBEHHOTO CO3HAHMS M MOBEJCHUS HA
OCHOBE YCBOCHHSI O0IIEUEIOBEYECKUX [IEHHOCTEHW U HPABCTBEHHBIX YyBCTB (UECTH, JIONTa, CIIPABEATMBOCTH, MUJIOCEPNS U JIPYIKETIO0HS);

pa3sBUTHE KOMIIETEHIIMH COTPYJHAYECTBA CO CBEPCTHHKAMHU, JEThbMHU MIIAJIIET0 BO3pPAcTa, B3pOCIBIMA B 00pa30BaTENbHOW, OOIIECTBEHHO TOJE3HOH, Y4eOHO-
HCCIEN0BATENBCKOM, IIPOEKTHON U IPYTUX BUAAX AESITEIBHOCTH.

JIn4HOCTHBIE pe3yJIbTAaThI B chepe OTHOMIEHHH 00YyYAIOIIMXCH K OKPY/KAIOLIEMY MUPY, ’KMBOM NPUPOJE, XYA0’KECTBEHHOM KYJIbTYpe:
MHPOBO33PCHUEC, COOTBETCTBYIOIIEEC COBPEMCHHOMY YPOBHIO PAa3BUTHUA HAYKH, SHAYUMOCTU HAYKU, TOTOBHOCTH K HAYUYHO-TEXHUYCCKOMY TBOPYECTBY, BJIIAACHUC )IOCTOBGpHOfI

nH(pOpMaIUel 0 IEPeIOBBIX JTOCTIKEHUSX U OTKPBITUSX MUPOBON M OTEUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUPa U OOIIECTBA;
TOTOBHOCTB ¥ CITOCOOHOCTH K 0Opa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHMIO, HA MPOTHKEHUH BCEH KU3HU; CO3HATEIFHOE OTHOIICHHE K HEIIPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCTICTIHOM MpoheCCHOHAIBHON M O0IIECTBEHHOM JIEATEIIBHOCTH;

JKOJIOTHYECKas KyJIbTypa, CHOPMUPOBAHHOCTH SKOJIOTHYECKOTO MBIIUICHHS, OEPEKHOE OTHOIIEHUS K POIHOW 3eMJie, IpUpOJHBIM OoraTtcTBaM Poccum m Mupa; MOHNMaHue
BITUSTHUS CONMATBHO-DKOHOMHIYECKUX TPOIIECCOB HA COCTOSIHHE IPUPOJHON U COIMATBHONW CPEMIbl, OTBETCTBEHHOCTH 32 COCTOSHME MPHUPOTHBIX PECYPCOB; YMEHUS U HABBIKU
pPa3yMHOTO IPHUPOIOIIOIb30BaHMUS, HETEPIIMMOE OTHOIIEHNE K AEWCTBUSAM, MPUHOCAIINM BPE SKOJIIOTHUH; IPHOOPETEHUE OMBITA IKOJIOTO-HATIPABIICHHOH JIEATEIIbHOCTH;
ACTETUYECKOE OTHOIIEHNE K MHUPY, BKIFOUasi 3CTETHKY ObITa, HAYYHOTO U TEXHUIECKOTO TBOPUECTBA, CIIOPTA, OOMIECTBEHHBIX OTHOIICHHH.

JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHONIEHUI 00YYAOIIUXCS K CeMbe M POJAUTEJISAM, B TOM YHCJIe OAT0OTOBKA K CeMEHOM KU3HM:
OTBETCTBCHHOC OTHOUICHHUE K CO3JaHUIO CEMbH Ha OCHOBC OCO3HAaHHOI'O IMIPUHATUA I.ICHHOCTCFI ceMeHOn KHN3HU,

MOJO0XKUTEIbHBIN O6p213 CCMbHU, pOAUTCIILCTBA (OTI_[OBCTBa n MaTepI/IHCTBa), HHTCpUOpHU3alnAa TPpaAUIUOHHBIX CEMEMHBIX I_ICHHOCTeﬁ.

JInuHoCTHBIE pPe3yabTaThl B cepe OTHOLIEHHUS 00YUYAIOIINXCS K TPYAY, B cepe cOMATLHO-IKOHOMUYECKUX OTHOIIEHMIi:
YBa’XXCHHEC KO BCEM (1)0pMaM CO6CTB€HHOCTI/I, T'OTOBHOCTH K 3alllTUTC CBOCH CO6CTB€HHOCTI/I;

OCO3HaHHBIN BBIOOD OyAyIlei mpodeccuu Kak MmyTh U Criocod peanu3aiyi cOOCTBEHHBIX )KU3HEHHBIX TJIAHOB;
TOTOBHOCTh OOYYAIOIIUXCA K TPYAOBOW MPO(ECCHOHATBHON JEATENFHOCTH KaK K BO3MOXXHOCTH y4YacTHS B PEHICHWH JIMYHBIX, OOMIECTBEHHBIX, TOCYJIapCTBEHHBIX,
0O0IIeHAIMOHATILHBIX TPOOIIEM;



HOTpe6HOCTI) TPYAUTLCHA, YBAKCHUC K TPYAY U JIIOJAM Tpyada, TPYAOBBIM JOCTUIKCHUAM, IlO6pOCOBCCTHOC, OTBETCTBCHHOC U TBOPUYCCKOC OTHOLICHUE K Pa3HbIM BUAaM prHOBOﬁ
JCATCIIbHOCTH,
TOTOBHOCTD K CaMOO6CJ’Iy)KI/IBaHI/IIO, BKJIIO4as 06yquI/Ie W BBITIOJIHCHUEC JOMaIIHUX 00s13aHHOCTEHA.

JIn4HoCTHBIE pe3y/IbTaThl B chepe PU3NIECKOr0, ICHXO0JI0THYECKOr0, COMAIBLHOI0 U AKaAeMH4YeCKOro 0J1arono y4ust 00y4aommxcs:
(I)I/I3I/I‘I€CKO€, OMOIMOHAJIBHO-TICUXOJIOTUYCCKOC, COIIUAIIbHOC 6narononytme o6yqafoumxc;1 B XHU3HU O6p330B21T€J'IBHOI>i Oopranuv3anyu, OIYICHUE OCTbMU 0€30MMacHOCTH U

MICUXOJIOTHYECKOTO KOM(popTa, HHOOPMAIMOHHOH 0€301acCHOCTH.

HJ'[aHpreMbIe METANPEAMETHLIC PE3YJAbLTATHI OCBOCHUSA (010)11

MetanpeaMeTHbIE pe3yJIbTaThl 0CBOEHUSI OCHOBHOI 00pa30BaTEIbHOM MTPOrpaMMBbI IIPEICTaBICHBI TPEMsI IPyIIIaMi YHUBEpPCAIbHbBIX yueOHbIX AericTBull (Y'Y ]I).
PerJIHTI/IBHLIe YHUBEPCAJIbHBIC y'{eﬁm,le )IeﬁCTBHH

BbinycKHUK HAy4YuTCH:

CaMOCTOATECIIbHO ONIPCACIIATE HEJIN, 3aJaBaTh MMapaMETPbl U KPUTEPUH, 110 KOTOPBIM MOKHO OIIPEACINTD, YTO LEIb JOCTUTHYTA,

OICHMBATH BO3MOIKHBIC ITOCIICACTBUA JOCTHKCHUA TOCTaBJICHHOM OCIN B ICATCIIBHOCTH, COOCTBEHHOM JKM3HH H KM3HU OKpYXaromumx J'IIO)ICfI, OCHOBBIBAsICh Ha c006pa>1<eH1/1;1x
OTUKHU U MOpaJIn;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIC 3a/1a4M B 00Pa30BaTEILHOMN JACITEIHHOCTH U JKU3HECHHBIX CUTYAIIHSX;

OIICHUBATEL PECYPCHI, B TOM YHCJIC BpeMs M IPYTHe HEMaTepHAIBHBIC PECYPCHI, HEOOXOMUMEBIE IS JOCTHKEHUS TTOCTABJIICHHOH 11EITH;

BBI6I/IpaTB IIyTh JOCTHXKCHUSA TECJIH, INIAaHUPOBATh PEINCHUC ITOCTABJIICHHBIX 3a/la4, OIITUMHU3HUPYS MaTCPUATIbHBIC U HEMAaTCPUAJIBHBIC 3aTpPaThl,

OpraHU30BEIBATEH A ()EKTUBHBINA ITONCK PECYPCOB, HEOOXOAMMBIX IS TOCTIKEHHUS TTOCTABICHHOMN I1EIIH;

COIIOCTaBJIATh HOHy‘{eHHBII;'I PEIYIbTAT ACATCIBHOCTH C MMOCTaBJICHHOM 3apaHeeC LCIIbIO.

2. 2. Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE y4eOHbIE el cTBUS

BbINyCKHUK HAYYHUTCS:

WCKaTh M HAXOIUTH 0000IIEHHBIE CIIOCOOBI PEMISHHS 3a/1a4, B TOM YHCIIE, OCYIIECTBISTh Pa3BePHYTHIA WH(OPMAIIMOHHBIN TOMCK U CTABUTH HA €T0 OCHOBE HOBEIE (yueOHbIE U
TTO3HaBaTeIIbHEIC) 3a1a4H;

KPUTHYECKH OIICHWBATh M HHTEPIIPETHPOBATH MHGOPMAIIHIO C Pa3HBIX ITO3UINM, Pacrmo3HaBaTh U (PUKCHPOBATH MPOTUBOPEYUS B HHPOPMAIMOHHBIX HCTOYHHUKAX;
HCIOJIB30BAaTh Pa3/IMYHBIE MOJCIBbHO-CXEMATHYCCKHUE CPEACTBa JIA NPEACTAaBJIICHUA CYIIECTBECHHBIX CBs3CH W OTHOIHGHI/II\/'I, a TaK¥XKeE HpOTHBOpC‘IHI}’I, BBISIBJICHHBIX B
MH()OPMAITHOHHBIX UCTOYHUKAX;

HaxXOAWuTh U IPUBOAUTH KPUTUYICCKUC apT'YMCHTHI B OTHOILICHU N HeﬁCTBHﬁ n CY)I(HeHI/Iﬁ ApYyroro, CHOKOMHO U Pa3syMHO OTHOCHUTLHCH K KPUTUYCCKUM 3aMCUYAHUAM B OTHOIICHUH
COOCTBEHHOTO CYXKACHUS, paCCMATPUBATL UX KAaK pECypcC COOCTBEHHOTO PAa3BUTHUAA,

BBIXOJUTH 3a paMKHU yqe6H0r0 npeaMeTa U OCyHICCTBIIATh LIeJ'IeHaHpaBIIeHHBIﬁ ITOMCK BO3MOKHOCTEH AJIs1 IMUPOKOTO IMEPEHOCA CPEACTB U crmoco0oB HGﬁCTBHﬂ;



BBICTpanMBaTb MHANBUAYAJIbHYIO 06pa3033TenLHylo TPACKTOPUIO, YUUTBIBAA OrpaHUYCHUSA CO CTOPOHBI APYIUX YHACTHUKOB U PECYPCHBIC OTPAHUYCHUA,MCHATL U YACPKUBATH
Pa3HLBIC TO3ULIUHA B M03HABaTEILHOM JCATCIBbHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEpPCAJIBbHBIC yqeﬁm,le I[eﬁCTBHH

BbINyCKHUK HAYYHUTCSH:

OCYIIIECTBIIATh JICIOBYI0 KOMMYHHMKAIIUIO KaK CO CBEPCTHHKAaMH, TaK W CO B3POCIBIMHU (KaKk BHYTpU 00pa3oBaTeIbHOW OpraHHM3allld, TaK M 3a e¢ IpeiesiaMH), MMoJI0upaTh
MapTHEPOB YIS JCIOBONH KOMMYHHUKAIIUU UCXOIS U3 COOOPAYKEHHH pe3yIbTaTHBHOCTH B3aUMOJICHCTBHUS, @ HE JIMYHBIX CUMITATHIA,

MPH OCYIIIECTBICHUN IPYIIIOBOI pabOThI OBbITH KaK PYKOBOJUTENIEM, TaK M WICHOM KOMAaH/Ibl B Pa3HBIX POJIIX (T€HEPaTOp UJICH, KPUTHUK, UCIIOIHUTEIb, BRICTYIAIOIINMA, SKCIIEPT
U T.J.);

KOOPJIMHUPOBATh U BBIIOJIHATH PA0OTY B YCIOBHUSIX PEAIbHOI0, BUPTYAJIbHOTO U KOMOUHUPOBAHHOI'O B3aUMOICHCTBUS;

pa3BepHYTO, TOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM aICKBATHBIX (YCTHBIX U TUCHMEHHBIX ) SI3BIKOBBIX CPE/ICTB;

pacro3HaBaTh KOH(DIMKTOTSHHBIC CHUTYAI[MM W MHPEA0TBpaliaTh KOH(PIMKTHI 10 WX aKTUBHOW (Das3bl, BRICTpaWBaTh JCIOBYIO W 00Opa30BaTEIbHYI0 KOMMYHHKAIMIO, H30eras
JINYHOCTHBIX OLIEHOYHBIX CYKJICHUM.

Ilnanupyemble npeaMeTHbIe pe3yabTaThbl ocBoenust OOII

Yd4eHuK HAYYUTCH:

(dbopMuUpOBaTh MPEACTaBICHUIN O MECTe XMMHUH B COBPEMEHHON HayYHON KapTHUHE MUPA; IOHUMATh POJib XUMUU B (DOPMHUPOBAHUH KPYT0o30pa U
(YHKIIMOHATILHOM IPaMOTHOCTH YeJIOBEKa JIJIsl PEIIeHHs] MPAaKTUYECKUX 3a/1a4;

2) oBJaneBaTh OCHOBOMOJAraAlOIMMU XUMUYECKUMU MOHSATUSAMH, TEOPUSIMH, 3aKOHAMH U 3aKOHOMEPHOCTSIMH; YBEPEHHO MOJIb30BaTHCS XUMUYECKOM
TEPMHUHOJIOTUEW U CUMBOJIMKOM;

3) oBiajieeT OCHOBHBIMU METOJAaMH HAYYHOI'O TO3HAHUS, UCIIOJIB3YEMbIMU B XMMHH: Ha0I0/IEHUE, ONTUCaHHe, U3MEPEHUE, SKCIIEPUMEHT; YMEHHUE
00pabaThIBaTh, OOBACHATH PE3YJIbTAThl IPOBEACHHBIX OIBITOB U JI€TaTh BHIBOABI; TOTOBHOCThH U CIIOCOOHOCTH MIPUMEHSITh METO/IbI IO3HAHUS IIPU PEILICHUU
MPAaKTUYECKUX 3a/1a4;

4) popmupoBaTH YMEHUS AaBaTh KOJIMUECTBEHHBIEC OIICHKH U MMPOBOJUTH PACUETHI 10 XUMUYECKUM (OopMyJiaM U YpaBHEHUSIM;

5) oBiazeBaTh NpaBUIAMHU TEXHUKU O€30MaCHOCTH NP HCIOIb30BAaHUN XUMHUUECKUX BEIIECTB;

6) hopMupoBaTh COOCTBEHHBIE MO3ULIMY IO OTHOIICHUIO K XUMUYECKOU MH(OpMAIIH, TOTYy4YaeMON U3 Pa3HbIX HICTOYHHUKOB,

7) s 00y4aroIUXCsl ¢ OrpaHUYEHHBIMHI BO3MOXHOCTSIMU 3/I0POBBS OBJIAJICHHE OCHOBHBIMU JIOCTYITHBIMH METOJIaMU Hay4YHOT'O TIO3HAHMUS,

8) At ciemnbIX U clabOBUIAIINX 00YYAIOIIMXCS OBJIaICHHE TPABIIIAMH 3alTUCH XUMUYECKUX (POPMYIT ¢ MCMOJIb30BaHUEM PeTbe(HO-TOYCUHON CUCTEMBI
ob6o3Hauenuii JI. bpaiis.

B pe3yabTare u3yuenusi yueOHoro npeamera "Xumus'' Ha ypoBHe cpeHero o01mero o0pa3oBaHmusi:

Boinycknuk 10 ki1acca Ha 6a30BOM YPOBHE HAYYHTCH:

- pacKphIBaTh Ha MpUMEpax poJib XUMUH B (POPMUPOBAHUM COBPEMEHHOM HAyYHON KapTHHBI MUpPa U B MIPAKTUUECKON JeITEIbHOCTH YEJI0BEKa;



- IEMOHCTPUPOBATh Ha IPUMEpax B3aMMOCBS3b MEKYy XUMHUEW U JPYTUMU €CTECTBEHHBIMU HAyKaMu;
- pacKpbIBaTh Ha IpUMepax MOJ0KEHUS TEOPUU XuMuieckoro crpoenus A.M. bytieposa;

- moHUMaTh Qu3ndeckuii cMbich [lepuoamueckoro 3akona J[.M. MeHeneeBa u Ha ero OCHOBE OOBSICHATH 3aBUCUMOCTh CBOMCTB XUMUYECKHX DJIEMEHTOB U
00pa30BaHHBIX MM BEIIECTB OT JIEKTPOHHOTO CTPOCHHS aTOMOB;

- OOBSICHATH MPUYMHBI MHOTOOOpa3us BEIIECTB Ha OCHOBE OOIIMX MPEICTaBICHUH 00 UX COCTaBe U CTPOCHUH;

- MPUMEHATH MpaBWJIa CUCTEMATHUECKON MEXIyHApOIHOM HOMEHKJIATYphl KakK CpEJCTBA pa3MueHUs W UIACHTU(UKAIMKM BEIIECTB [0 UX COCTaBy U
CTPOCHHIO;

- COCTaBJIATh MOJICKYJISIPHBIE M CTPYKTYpHBIE (POPMYJIBI OpraHUYECKUX BEIIECTB KaK HOCUTEJICH MH(POPMAIIMK O CTPOCHUH BEIIECTBA, €r0 CBOMCTBAX U
MIPUHAUIEKHOCTH K OIIPENIETICHHOMY KJIacCy COCANHEHUN;

- XapaKTEpHU30BaATh OPraHUYCCKHUEC BCUICCTBA IO COCTaBy, CTPOCHUIO U CBOfICTBaM, YCTaHaBIWBATh MPHUYHUHHO-CIICACTBCHHBIC CBA3HM MCXKAY JaHHBIMH
XapaKTCPUCTUKaMU BCIICCTBA,

- IPUBOANUTH NPUMEPHI XUMUYECKHUX PEAKIMM, PaCKPhIBAIOIINX XapaKTE€pPHbIE CBOMCTBA TUIHWYHBIX NPEACTABUTEIEH KJIACCOB OPraHMYECKUX BEHIECTB C
LEJTBI0 UX UACHTU(UKAIIUN ¥ O0BSICHEHUS 00JIaCTH TPUMEHCHHS;

- IPOTHO3UPOBATh BO3MOXKHOCTH NMPOTCKAHMS XMUMHUYCCKUX PEaKIMid Ha OCHOBE 3HAHUH O THITAX XMMHYECKOW CBS3M B MOJIEKYJIaX PEarcHTOB M HMX
PEaKIMOHHON CITIOCOOHOCTH;

- UCIIOJIB30BAaTh 3HaHHUA O COCTAaBE, CTPOCHHUHU U XUMHNYCCKUX CBOMCTBax BCIICCTB IJIA 0€e301macHOro IIPUMCHCHH B HpaKTquCKOﬁ JACATCIBbHOCTH,

- IPpUBOAUTH HNPUMEPHI MNMPAKTHYCCKOT'O HCIIOJIB30BAHHA ITPOAYKTOB nepepa60TKH He(bTI/I U IPpHUPOJHOI'0 rasa, BBICOKOMOJICKYJIAPHBIX COG,Z[I/IHGHI/Iﬁ
(HOJ'II/IBTI/IJ'IGHa, CHUHTCTUYCCKOI'O KaydyKa, ali€TaTHOI'O BOJ'IOKHa);

- IPOBOAWTD OIIBITHI ITIO PACIIO3HABAHNIO OPIraHNMYCCKUX BCIICCTB: INIMLICPpUHA, YKCYCHOﬁ KHCJIOThI, HCIIPCACIIbHBIX JKXUPOB, I'NTFOKO3bI, Kpaxmalia, OEJIKOB - B
COCTaBC IMUIICBBIX IMPOAYKTOB U KOCMCTUYCCKUX CPCACTB,

- BJIAJACTD IIpaBUJIaMH U IIpUuCMaMu 0e30macHoOM pa6OTI>I C XUMHUYCCKUMHU BCICCTBAMHU U Ha60paTOpHBIM O60py,Z[OBaHI/IeM;

- YCTAHABJIMBATb 3aBUCUMOCTb CKOPOCTU XHUMHUYECKOH peakiuu U CMCIICHUA XUMHUYCCKOT'O PABHOBCCUA OT PA3JIMIHBIX (l)aKTOpOB C OCJIbIO OIIPCACIICHUA
OIITUMAJIBHBIX YCJIOBI/Iﬁ MMPOTCKAHUA XUMHWYCCKUX ITPOLCCCOB;



- IPOBOJIUTH PacyeThl HAa HAX0XKJICHHE MOJIEKYJISIPHON (POPMYJIBI YTIIEBOAOPO/IA 110 MPOIYKTaM CTOPAHUS U 110 €r0 OTHOCHTEIBHOM INIOTHOCTH U MacCOBBIM
JIOJISIM JIEMEHTOB, BXOJAIIUX B €r0 COCTaB;

- BIIaJICTh MPaBUWJIaMH 0€301acHOr0 00OpALICHUS C €JKUMH, TOPIOYUMH U TOKCUYHBIMH BELIECTBAMH, CPEJCTBAMHU OBITOBOI XHUMHUU;

- OCYIIECTBIISITh IOUCK XUMUYECKOH HH(OPMAIMK 10 HA3BAHUSAM, UICHTU(UKATOPAM, CTPYKTYPHBIM (POpMYJIaM BEUIECTB;

- KPUTUYECKH OLIEHUBATh U WHTEPIPETUPOBATH XUMHUUECKYIO HH(POPMAIIHIO, COACPIKAIIYIOCS B COOOLICHUAX CPEICTB MAacCCOBOW MH(OpMAIUH, pecypcax
WuTepHeTa, HAyYHO-TIOMYJISIPHBIX CTAThIX C TOYKU 3PECHUS €CTECTBEHHOHAYYHONH KOPPEKTHOCTH B IEJISX BBISBICHUS OMTUOOYHBIX CYXKICHUN U (POPMHUPOBAHUS

COOCTBEHHOM ITO3UIIHH;

- OpCACTaBJIATh IYTH PCIICHUA rJ100aJILHBIX np06neM, CTOAIMX MEPEA UCITOBECUCCTBOM: OKOJOTUUYCCKUX, SOHCPTCTUICCKNX, ChIPbCBLIX, U POJIb XUMHUU B
PELIEHNUH ITUX IPOOIIEM.

BeinyckHUK HA 6230BOM YPOBHE MOJYYHUT BO3MOKHOCTb HAYYUThCSH:
- WIJTIOCTPUPOBATh HA IPUMEPAX CTAHOBJICHUE U SBOIIOLHIO OPraHMYECKOW XMMHH KaK HayKH Ha Pa3iIN4HbIX MICTOPUUYECKUX dTarax €€ pa3BUTHS;

- HMCIIOJIB30BAaTb MCTOAbI HAYYHOI'O IMO3HAHHA IIPH BBIIIOJHCHHHU IIPOCKTOB U y’—Ie6HO-I/ICCHeJ10BaTeHBCKI/IX 3a1a4 IO HU3Yy4YCHHIO CBOP'ICTB, crmoco0oB
IMMOJIYUCHHUA U paClio3HaBaHWA OPraHNUYCCKUX BCIICCTB,

- OOBSICHATH TIPUPOYy U CIIOCOOBI 00pa30BaHMsI XUMHUUECKOW CBSI3U: KOBAJICHTHOM (TIOJIIPHOM, HETIOJISIPHOW ), HOHHOW, METAJUTMYECKON, BOJOPOIHOM - C
IEJIBIO OTIPE/ICIICHUS] XUMUYECKOW aKTUBHOCTH BEIIECTB;

- YCTaHaBJIMBATh I'CHCTHUYCCKYIO CBsA3b MCKAY KIaCCaMH OPraHUYCCKHUX BEIICCTB 1A 000CHOBaHMUS HpHHHHHHaﬂBHOﬁ BO3MOXHOCTHU ITOJTYUYCHHUA
OpPraHHU4YCCKHUX COG,HHHCHHI;'I 3aJaHHOro CoCTaBa U CTPOCHUSA,

- YCTAaHABJIMBATH B3aUMOCBA3U MEXKIOY Q)aKTaMI/I n Teopneﬁ, HpI/ILII/IHOI\/'1 " CIICACTBUEM IIPU aHAJIN3E HpO6J’I€MHBIX chyaquI 1 000CHOBaHHUH IIPUHHUMACMBIX
peI_HCHI/Iﬁ Ha OCHOBE XMMHUYECKHX 3HAHUU.

B pe3yabTare u3yuenusi yueOHoro npeamera "Xumus'' Ha ypoBHe cpeHero o0mero o0pa3oBaHusi:
Beimmycknuk 11 kiacca Ha 6a30BOM yPOBHE HAYYUTCSH:

- pacKphIBaTh Ha MpUMeEpax poJib XUMUH B (POPMUPOBAHUN COBPEMEHHOM HAyYHON KapTHHBI MUpPa U B MPAKTUUECKON JIeITEIbHOCTH YEJI0BEKa;

- ACMOHCTPHUPOBATH HAa IPUMCEPAX B3AUMOCBA3b MCKIAY XUMHEH U APYIruMHr €CTCCTBCHHBIMU HAYKAMMU,



- moHUMaTh Gusndeckuii cMmbica [leproauaeckoro 3akona J[.M. MeneneeBa u Ha €ro OCHOBE OOBSCHATh 3aBUCUMOCTh CBOMCTB XUMUYECKUX JIEMEHTOB U
00pa30BaHHBIX UMH BEUIECTB OT JIEKTPOHHOTO CTPOCHUS aTOMOB;

- OOBSICHATH MPUYMHBI MHOTO00pa3usi BEIIECTB Ha OCHOBE OOIIMX MPEJICTaBICHUH 00 MX COCTaBE U CTPOCHUU;

- MPUMEHATH NPaBUJIA CUCTEMAaTHYECKOW MEXIyHApOAHON HOMEHKJIATYphl KaK CPEICTBA Pa3IMYCHHUS W WACHTU(HUKAIMHM BEHIECTB MO HX COCTAaBY H
CTPOCHHIO;

- INPOTHO3UPOBATL BO3MOXHOCTL IMPOTCKAHUA XUMHYCCKHUX peaKHI/Iﬁ Ha OCHOBE 3HAHUII O THNAX XUMHYECKOHU CBSI3HU B MOJICKYJIaX PE€arcHTOB U HUX
PEaKIMOHHON CITIOCOOHOCTH;

- HCII0JIb30BaTh 3HAHUS O COCTaBe, CTPOCHUU U XUMUYECKUX CBOMCTBAX BEILLECTB /JIs1 O€30M1aCHOr0 MPUMEHEHHS B IPAKTUUECKON JIESITEIbHOCTH;
- BJIaJIETh NpaBUJIAMU U TpHUEMaMU 0e30macHOi paboThl ¢ XMMUYECKUMU BEIIECTBAMU U J1a00paTOPHBIM 000pYI0BaHUEM;

- YCTAaHABJIMBATb 3aBUCUMOCTb CKOPOCTHU XHUMHUYECKOH PEAKIMU U CMCIICHUA XUMHUYCCKOIO PABHOBECUA OT Pa3JIMYHBIX CbaKTOpOB C OCJIBIO OIIPEACIICHUA
OIITUMAJIBHBIX yCHOBI/Iﬁ MMPOTCKAaHUA XUMHYCCKUX ITPOLCCCOB;

- IPUBOIUTH IPUMEPHI THIPOJIN3a COJIEH B OBCETHEBHOM KU3HH YEIIOBEKA;
- IPUBOAUTH IPUMEPHI OKUCIUTEIFHO-BOCCTAHOBUTENBHBIX PEAKLUN B IPUPOJIE, MPOU3BOICTBEHHBIX MPOIECCAX U KU3HEEATEIIbHOCTH OPraHu3MOB;
- IPUBOAUTH IPUMEPHI XUMHUUECKUX PEaKIH, PACKPBHIBAIOIINX OOIIHEe XUMHUYECKHE CBONCTBA MPOCTHIX BEUIECTB - METAJUIOB U HEMETAILJIOB;

- IIPOBOJUTH PaCUYCThI HA HAXOXKICHUC MOJ'IGKy.TIHpHOfI (bOpMyan Yrji€Boaopoaa 1o nmpoayKTamM CropaHus M 1o €ro OTHOCHUTEJILHOH INIOTHOCTH U MaCCOBBIM
JOJISIM DJIEMCHTOB, BXOOAIIUX B €I'0 COCTAaB,

- BJIAACTD IIpaBUJIaMHA Oe3omacHOro 06paH_[eHI/I$I C CAKUMHU, TOPIOYUMH U TOKCUYHBIMHU BEIICCTBAMM, CPCACTBAMU OBITOBOM XHUMUH,
- OCYHLICCTBJIATDH ITIOUCK XHUMHUYECKOH I/IH(1)OpMaI_II/II/I I10 Ha3BaHUSAM, I/II[CHTI/I(bI/IKaTOpaM, CTPYKTYPHBIM Q)OpMYJ'IaM BCIICCTB,

- KpUTHUYECKH OLICHUBATh U MHTEPIPETUPOBATH XUMUYECKYIO MH(OPMALINIO, COJIEPKAIIYIOCS B COOOIIEHUSAX CPEJICTB MaccOBOM MHGOpMaIuu, pecypcax
WuTepHera, HAyYHO-TIOMYJISPHBIX CTAThAX C TOYKU 3PEHHUS €CTECTBEHHOHAYYHOI KOPPEKTHOCTHU B IEJISAX BBISBICHHS OMIMOOYHBIX CYXJIEHUN U (HOopMHUpPOBaHHS
COOCTBEHHOMH MO3UIINH;

- OpCACTABIIATE IIYTH PCIICHUA r100aJIbHBIX npo6neM, CTOAIIUX IMCPEH UCIIOBCUCCTBOM: 3KOJIOTMYCCKUX, SHCPICTUYCCKUX, ChIPbCBBIX, U POJIb XUMHU B
PCHICHUU 3TUX np06neM.



BLIHyCKHI/IK HAa 02a30BOM YPOBHE NMMOJYYHUT BO3ZMOKHOCTH HAYYUTLCSH:

- HMCIIOJIB30BaTb MCTOAbI HAYYHOI'O IMO3HAHHSA IIPHU BBIIOJHCHHU IPOCKTOB U y‘-I€6HO-I/ICCJIeI[OBaTeJIBCKI/IX 3aa4 10 HU3Yy4YCHHIO CBOfICTB, crmoco0oB
MOJIYUCHHUA U PACIIO3HABAHWA OPraHNYCCKUX BCUICCTB,

- 00BSICHATH MPUPOAY B COCOOBI 00pa30BaHMs XMMHUYECKON CBSI3U: KOBAJCHTHOW (TIOJIAPHOM, HEMOISAPHON ), MOHHOW, METAIUTMIECKOH, BOJOPOJHOM - C
LEJIbI0 OIPEIETICHHSI XUMUYECKON aKTUBHOCTH BEILIECTB;

- YCTaHABJIMBATh B3aUMOCBA3M MEX Iy (pakTaMu U Teoprel, MPUUMHOMN U CIEACTBUEM IIPU aHAJIM3€E MIPOOJIEMHBIX CUTYalluil 1 000CHOBAaHUM MPUHUMAEMBbIX
penIeHni Ha OCHOBE XUMUYECKNUX 3HAHUM.

2. Conep:xkanue yueOHOro npeamera
2.1. Ocobennocmu cooeprcanusn odyueHus Xumuu 6 cpeoneil uikoe ona 10 knacca
OCHOBBI OPraHNYecKOl XUMHHU

[losiBieHMe W pa3BUTHE OPraHMYECKOW XMMHUM Kak Hayku. lIpenMer oprannueckoid xumMuu. MecTo M 3Ha4eHHE OPraHMYECKOW XUMHU B CHCTEME
€CTECTBEHHBIX HayK.

XUMHYECKOE CTPOEHUE KaK MOPAIOK COSTMHEHHSI aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIGHTHOCTU. OCHOBHBIE MOJOXKEHUS TEOPUHU XUMHUECKOTO CTPOSHUS
oprann4eckux coeauHeHnii A.M. byTtiepoBa. YTiepoaHblil CKEIET OpraHudeckoil MoJIeKyJibl. KpaTHOCTh XMMHUUYECKOMN CBSA3U. 3aBUCUMOCTh CBOMCTB BEIIECTB
OT XMMHYECKOTO CTpoeHUsI Mosiekyd. M3omepus u uzomepsl. [lonstre o pyHkiuoHanbHON rpymnmne. [IpuHIunsl KiaccupUKauu OpraHndeckux COeIuHEHHI.
CucremaTnueckas MeXIyHapoJHasi HOMEHKIIATypa U MPUHIIUITBI 00pa30BaHUs Ha3BaHUH OpPraHMYeCKUX COEIUHEHHH.

Aunikanbl. CTpoeHre MOJeKyJibl MeTana. ['omonorudeckuil psa ankaHoB. ['omoniorn. Homenknarypa. M3oMepust yriepoHoro ckeiaera. 3akOHOMEPHOCTH
M3MEHEHUs (PU3NYECKHX CBOMCTB. XMMHUYECKHE CBOWMCTBA (Ha MpUMEpe METaHa W ATaHA): PeaklMM 3aMelleHus (TaJoreHHUpOBaHHUE), NETUIPUPOBAHUSA KaK
CHOCOOBI MOTyYeHHs BaXXHEHIINX COeIMHEHUN B OPraHMYECKOM cuHTe3e. ['opeHne MeTaHa Kak OJUH U3 OCHOBHBIX UCTOYHHUKOB TEIUIA B IPOMBIILICHHOCTH U
obITy. Haxoxaenue B mpupojie U mpuMeHeHne ankaHoB. [IoHsATHE O UKIIoaIKaHaX.

Anxensl. CTpoeHHe MOJIEKYIIbI 3TUjIeHa. ['omonorndeckuii psan ankeHoB. Homenkiatypa. M3oMepus yriepogHoro ckeiera 1 MmojloKeHHsI KPaTHOM CBSI3U B
Mouiekyse. XMMHUECKUe CBOMCTBA (Ha MpUMepe STHIICHA): PeaKIy IprucoeInHeHus (TrajJoreHupoBaHue, THAPUPOBAHNE, THAPATALNS, THAPOTaJIOT€HUPOBAHUE)
KaK croco0 noiyueHus: (yHKIIMOHATBHBIX TPOU3BOAHBIX YIIIEBOAOPOI0B, ropeHus. [lonumepursanus sTuiIeHa Kak OCHOBHOE HAIMPaBJICHHUE €r0 UCIIOJIb30BaHUS.
[TonuaTHIIEH KaK KpYIMTHOTOHHAXKHBIN MPOIYKT XUMUYECKOTO MPOU3BOACTBA. [IprMeHeHue sTuneHa.

Ankanuensl n kaydyku. IloHsTre 00 ankagueHax Kak yrieBOAOPOAax C ABYMs JBOWHBIMHU cBs3siMU. [lomumepusanus nuBuHmia (Oyraauena-1,3) kak
CroCco0 MOJIy4YeHUs] CHHTETUYECKOro Kayuyka. HaTypanbHblil 1 cUHTeTHUECKUH Kayuyku. Bynkanuszauus kayuyka. Pesuna. [IpuMeneHue kayuyka u pe3uHbl.

ANKUHBI. CTpOCHI/Ie MOJICKYJIbI alICTHUIICHA. I"'oMonorugeckuit psAA aJIKKHOB. HOMeHKJ'IaTypa. I/ISOMepI/IH YIJICPpOAHOT O CKEJICTA U ITOJIOKCHU A KpaTHOﬁ CBA3U
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B MoJIeKyJe. XUMHUYECKHME CBOMCTBAa (Ha MpUMEpPE alETWICHA): peakUMM NPUCOEAUHEHUs (TajloreHUpOBaHUE, THJIPUPOBAHHUE, TI'MJpaTallys,
THJIPOTAJIOTeHUPOBAHUE) KaK CIIOCOO TMOJIYYEHHUs MOJMMEPOB U JIPYTHX MOJE3HBIX MPOAYKTOB. ['OpeHHe aneTuiieHa Kak MCTOYHUK BBICOKOTEMIIEPATypHOIO
IUIAMEHHU JUIsl CBAPKU U pe3Ku MeTaiuioB. IIpuMeHneHue aneruiexa.

Apenbl. beH301 Kak NpeacTaBUTENb apoOMAaTHYECKUX YTriIeBOZoponoB. CTpoeHHE MOJEKyJbl OeH307a. XMMHUYECKHE CBOMCTBA: PEAKIMH 3aMEIICHU S
(raoreHMpoBaHKE) KaK CIOCO0 MOJYYSHHUsS] XMMHUYECKUX CPENICTB 3alllUThl PACTEHHUH, MPUCOECIMHEHUs (THIPUPOBAHKE) KaK JIOKA3aTEeIbCTBO HEMPEIEIHHOTO
xapakTepa Oenzona. Peakuus ropenus. [Ipumenenne 6eH3omna.

CHI/IpTI)I. KJIaCCI/I(l)I/IKaHI/IFI, HOMGHKJIaTypa, I/I30M€pI/I$I CHI/IpTOB. MCTaHOJI U 3TAHOJI KaK HpeILCTaBI/ITeJII/I HpGIIGJH)HI)IX OJIHOATOMHBIX CHI/IpTOB. XI/IMI/I‘ICCKI/IG
CBOMCTBa (Ha TpHMEpe METaHOJa W JTaHOJIa): B3aMMOJECUCTBHE C HATPUEM KaK CIOCO0 YCTAaHOBJICHUS HAJIMUYUS THUAPOKCOTPYIIIBI, PEaKIus C
raJIOr€HOBOIOPOJIaMUA KaK CIOCO0 TOJIYYSHHS] PAaCTBOPHUTENCH, JNEruiparaius Kak CIoco0 MOy4YeHHus dTujieHa. Peakius ropeHus: CUpPTHl KakK TOIUIUBO.
[Ipumenenne metanoma u 3Tanona. dusnonorunyeckoe NeHCTBUE METAHOJA U ATAHOJIA HA OPTraHU3M YeIOBEeKa. DTUIICHTJIMKOJIb U TIIUIIEPUH KaK MPEICTaBUTENH
HpGZIGJ'H)HI)IX MHOI'OaTOMHBIX CHI/IpTOB. KaLIGCTBCHHafl pCaKIII/Iﬂ Ha MHOI'OAQTOMHBIC CHI/IpTI)I " €€ HpI/IMeHCHI/IC JJIA pacn03HaBaH1/1$1 FJ'II/IHepI/IHa B COCTaBEC
KOCMECTHUYCCKHUX Cpe)ICTB. HpaKTquCKoe HpI/IMeHeHI/Ie STUJICHTIJINKOJIA U FJ'II/IIIepI/IHa.

®enon. CtpoeHue Mosiekybl (peHona. BzauMHoe BirsHUE aTOMOB B MOJIeKyJie (heHo1a. XMMUYECKHE CBOMCTBA: B3aUMOAECUCTBHE C HATPUEM, THAPOKCHIOM
HaTpusi, Opomom. [Ipumenenue denona.

Anpneruapl. MertaHanbs (popMaibaerua) W dTaHAIb (aleTalnblIern]]) KakK IPEICTABUTEIN MPEICIbHBIX allbICTHI0B. KauecTBeHHbIE peaknuu Ha
KapOOHWIBbHYIO Tpynny (peakuus "cepeOpsiHoro 3epkana’, Bzaumosaeictsue ¢ rumpokcuaoM memu (1) m ux npumenenue st oOHApPYKEHHS TPEICTHHBIX
QITBJICTUJ/IOB B IIPOMBINUICHHBIX CTOYHBIX BOaX. TOKCHYHOCTD ableTuoB. [[puMeHeHne Gpopmaibaeruaa u areraibIerua.

Kap6oHoBbie KHCTOTHI. YKCYCHasi KUCJIOTA KaK MPeICTaBUTENb MPEAeIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. XMMHUECKHUE CBOICTBa (Ha mpumepe
YKCYCHOM KHUCJIOTBI): pEaKluu ¢ METaUIaMHi, OCHOBHBIMU OKCHJIaMH, OCHOBAHUSIMU U COJISIMH KaK IMOJITBEP)K/ICHUE CXOJICTBA C HEOPraHUYECKUMH KHCIOTaMHU.
Peakuus stepuduxaiy kak cnocod noxydeHus cioxHeIx 3gpupos. [Ipumenenue ykcycHoi kuciotsl. [IpeacraBienue o BeIcIInX KapOOHOBBIX KHCIOTAX.

Crnoxubie 3¢upsl u kupbl. CloxHbIE dPUPHI KaK TPOAYKTHI B3aUMOJEHCTBUS KapOOHOBBIX KHCIOT co cnupTamu. [IpumeHeHue cioxHbIX 3QUpOB B
MUIIEBON U mapProMEpHOI MPOMBIIUIEHHOCTH. JKUPBI Kak CI0XKHBIE 3(UPHI TNIMIEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. PacTUTENbHBIE U )KUBOTHBIE KUPbI, HX
coctaB. Pacnio3HaBaHMe pacTUTEIbHBIX )KUPOB HA OCHOBAHHUH UX HEIpeeNbHOro Xapakrepa. [Ipumenenue sxupoB. ['MIpoian3 miiv oMbUIEHHE )KUPOB KaK CIIOCO0

(3 4 (3
MMPOMBIIIJICHHOI'O TTOJIYUCHUS COJICH BBICIIINX Kap6OHOBLIX KHCJIOT. Msuia KaK COJIM BBICHIHNX Kap6OHOBbIX KUCIOT. Morolue cBolicTBa MbLIa.

VYrnesoabl. Knaccudukanus yriesogos. Haxoxaenue yrieBoaoB B nmpupoje. [ oko3a kak anpaerugocnupt. bpoxenue rimoko3sl. Caxaposa. ['uaponus
caxapo3sbl. KpaxMan u 1emntono3a Kkak OMoJ0orH4ecKre moiuMepbl. XMMHYECKHe CBOMCTBA Kpaxmalia U IeJUTF0I036! (THAP 013, KaueCTBEHHAsl PeaKiusl ¢ HOJI0M
Ha Kpaxmal M ee MpUMEHEHHWe A OOHapyKeHUs Kpaxmaia B NpoAykTax mnutaHus). [IpuMeHeHume u Ouonoruyeckas poib yriieBofoB. llonstue 00
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMeEpE alleTaTHOTO BOJIOKHA.
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Wnentudukanus OpraHUYecKUX COelNMHEHHMH. ['eHeTHueckas CBs3b MEXAY KIAacCaMU OPraHMYeCKUX COEAMHEHWH. THIbl XUMHMYECKHX pEeaknuid B
OPraHU4eCKON XUMHUH.

AmuHOKHCIOTH U Oenku. CoctaB M HOMEHKJIAaTypa. AMHHOKHUCIIOTHI Kak aM(OTepHbIe oprannyeckue coequHenus. [lentuanas cBs3b. buonornueckoe

snauenne & -ammuOKMCI0T. O61aCTH IPUMEHEHHS AMMHOKHCIIOT. beslky Kak IpupoaHbie Guonomumepbl. CocTaB M CTpoeHue 6elkoB. XUMHUUYECKHE CBOHCTBA
OenKoB: ruAponu3, AeHarypanus. OOHapyXeHHe OCIKOB TpH TOMOIIM KadyeCTBEHHBIX (I[BETHBIX) peakmuid. lIpeBpamienusi OEJIKOB MUINKM B OpraHH3ME.
buonornyeckne pyHKIMHU OEIKOB.

2.2. Ocobennocmu cooeprcanusn o0yueHus Xxumuu 6 cpeoHeil uikoe ons 11 knacca
TeopeTuyeckue 0OCHOBBI XUMHUH

Crpoenue BemniectBa. CoBpeMeHHasi MOJIENIb CTPOEHUSI aToMa. DJEKTpOoHHas KOHGuUrypauus aroma. OCHOBHOE M BO30YXIECHHbBIE COCTOSHHUS aTOMOB.
Knaccupukanuss XUMHUYECKAX 3JEMEHTOB (s-, P-, d-3aeMenTsl). OCOOCHHOCTH CTPOCHHUS DHEPreTHUECKUX ypoBHeH aromoB d-anemeHToB. Ilepmomndeckas
cucreMa xumudeckux auemeHToB [[.1. MenneneeBa. ®usnueckuii cmeici Ileprnoanyeckoro 3akona J[.M. Menaeneesa. [IpuurHbl 1 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB 3JIEMEHTOB M MX COECIWHEHMH IO MEPUOJaM M IpylnaM. IDJIEKTPOHHAsI MPHUPOAA XUMHUYECKON CBS3H. DJIEKTPOOTPHULATENIBHOCTh. BUIBI XUMHUYECKON
CBsI3M (KOBaJICHTHAs, HOHHAsI, METAJIJIMUECcKas, BOJIOPO/IHAs) U MEXaHU3MBI ee oOpa3oBanus. Kpucramumueckue u amopgHsbie BenecTBa. TUIBI KPUCTAIUTMYECKUX
peleTok (aToMHasi, MOJIEKYJIIpHas, MOHHAs, MeTalinyeckas). 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BELECTBA OT TUIA KPUCTAUIMYECKOW pemieTku. [Ipuynnbl
MHOT'000pa3us BEIIECTB.

XuMmunyeckue peakuu. ['oMorenHsie u rereporeHHbie peakini. CKOpOCTh Peakiiy, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB: MPUPOJIbI pearupyIomux
BEIIECTB, KOHIICHTPAIIUU PEarupyIoLIUX BEIIECTB, TEMIIEPATyPhl, IIOIIAI1 PEAKIIHOHHOW MOBEPXHOCTH, HAIMYKS KaTanu3aropa. Poib kataau3aTopoB B IpUpOIe
Y TIPOMBIIUIEHHOM Ipou3BocTBe. OOpaTUMOCTh peakiuil. XUMHUYECKOe paBHOBECHE U €ro CMEUICHHE MO/ JACUCTBUEM PA3INYHBIX (PAKTOPOB (KOHIIEHTpAIIHS
peareHToB WM MPOAYKTOB PEaKIUu, AABJICHUE, TeMmIepaTypa) IJIs CO3JaHUS ONTHMAJbHBIX YCIOBHH MPOTEKAaHUS XUMHYECKHUX IpoueccoB. JucmnepcHbie
cuctembl. [Tonstue o kommonnax (3oimu, renu). Mctunneie pactBopsl. Peakiuy B pactBopax 31eKTponuToB. pH pacTBopa Kak moka3aTesib KUCIOTHOCTU CPEJIbI.
I'unponus coneit. 3HaueHHe TUAPOIHU3a B OMOIOrHYecKMX 0OMEHHBIX mpoueccax. OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU B IPUPO/IE, TPOU3BOJICTBEHHBIX
mpoleccax M KM3HeAesATeIbHOCTH OpraHu3MoB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA IPOCTHIX BEIIECTB - METAJUIOB IJIaBHBIX U MOOOUHBIX MOJATPYIIIT
(Menp, *xele30) 1 HEMETaJUIOB: BOJOPO/ia, KUCIOPOa, raloreHoB, Cepbl, a30Ta, hocdopa, yriepona, kpemuus. Kopposus MeTamioB: BUJIbI KOPPO3UH, CIIOCOOBI
3alUThl METAJIOB OT KOPPO3HUH. DIEKTPOIN3 PACTBOPOB U paciuiaBoB. [IpruMeHeHne 31eKTpoau3a B IPOMBIIIICHHOCTH.

XuMHuA M )KN3Hb

Hay‘IHLIG METOJIbl TTO3HAHUS B XUMUM. VICTOUHUKHN XHUMHYECKOH I/IH(bOpMaI_[I/II/I. ITouck I/IH(i)OpMaI_II/II/I 110 Ha3BaHHIM, I/I,Z[eHTI/I(bI/IKaTOPaM, CTPYKTYPHBIM
(l)OpMyJ'IaM. MOI[CJ'II/IpOBaHI/Ie XUMHUYCCKUX ITPOLIECCOB U HBJ'IeHHfI, XHMHUYECKUM aHAIU3 U CUHTE3 KaK METOObI HAay4YHOT'O ITO3HAHUH.

Xumus u 3710poBbe. JlekapcTBa, (epMEHTbI, BUTAMHHBI, TOPMOHBI, MUHEpaJbHbIE BOJbI. [IpoGiembl, CBsI3aHHbIE C MPUMEHEHHEM JIEKapCTBEHHBIX
npemnaparoB. BpenHble MpuBbIYKY U (DaKTOPHI, paspylIaroline 370poBbe (KypeHue, ynorpeOieHue aakorois, HapkoManus). ParonansHoe nutanue. [lumessie
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Z[O6aBKI/I. OcHOBEI HI/IH_IGBOI;'I XUMMHHU.

XuMHsl B IOBCEHEBHOM XM3HU. Motolue u yuctsmue cpeacrsa. Cpencta 00pbObl ¢ OBITOBBIMA HACEKOMBIMU: PENENUIEHThI, HHCEKTU M bl CpencTBa
JMYHOW TMTHEHbI U KocMeTuku. [IpaBuia 6e3omacHON paboOThI ¢ €AKUMU, TOPIOYMMHI M TOKCUYHBIMH BELIECTBAMH, CPEJICTBAMH OBITOBOM XUMMUHU.

XUMUS U CeITbCKOE X03iCTBO. MUHEpalIbHBIC U OpraHndeckue ynoopenus. CpeacTBa 3aliuThl paCTCHHM.

Xumus u sHepreTuka. [IpupogHpie HCTOYHUKH YTieBoopoaoB. [TpupoauHblii 1 momyTHBIN HeTAHON ra3bl, UX COCTaB U Hcnoib3oBanue. CoctaB HEPTH U
ee nepepadorka. Hedrenpomykrsl. OxTanoBoe uncio Oen3uHa. OxpaHa OKpysKaroliel cpeapl nmpu HedrenepepaboTke U TPAHCIIOPTHPOBKE HE(TEIPOIYKTOB.
AnbTepHaTUBHBIE HCTOUHUKU SHEPTUH.

Xumus B ctpoutenbeTBe. Llement. beton. [Ton0op onTuManbHBIX CTPOUTENBHBIX MAaTEPUAIOB B IPAKTUYECKON JIEITEILHOCTH YEJIOBEKa.

XUMHS U DKOJIOTHS. XUMUYECKOE 3arps3HEeHUEe OKPYKAIOIICH cpeibl U ero nocieacTsus. OxpaHa runpocdepsl, Mo4YBbl, aTMochepsl, GIOpHl U PpayHbI OT
XUMUYECKOTO 3arpsi3HEHUSI.

TemaTnuyeckoe NVIAaHNPOBaHUeE, C YKA3aHHEM KOJIMYECTBA YacOB, OTBOJAMMBIX HAa OCBOEHME KaK/A0H TeMbl.
«Xumus. ba3oBblii ypoBenb. 10 kiace»

Ne HaumenoBanue pazaena KomnuectBo
4acoB
1 Beenenne 3
2 YrneBoopo/ibl U UX MPUPOJIHBIE HCTOUHUKU 11
3 Kucnopojacoaepkaiiye U a30TCOKEpKAIIIE OPTaHUYECKUE COSTMHEHUS U UX TPUPOJIHBIE HCTOYHUKH 14
4 XuMus 1 )Ku3Hb. MICKycCTBEHHBIE I CHHTETHYECKHE TTOIMMEPHI 6
Bcero 34

TemaTn4yeckoe IVIAaHNPOBaHHUE, C YKA3aHHEM KOJIHYECTBA 4YaCOB, OTBOAMMBIX HA OCBOCHHE KAKIO0M TeMbl.
«Xumus. ba3zossblii ypoBeHnsb. 11 kiaace»

13



Ne HaunmenoBanue pasnena KonngectBo
4acoB

1 CrtpoeHue BelecTa 9

3 XUMHUYECKUE PEaKIINU 12

4 BemecTBa n ux cBOlCTBa 9

5 XUMHS 1 COBPEMEHHOE 00111eCTBO 4

Bcero 34
Kanennapno — reMaTtnyeckoe miaHuposanue s 10 kiacca
Ne | Tema ypoka Conepxxanue [Hara [Hara no

o bakty
IUIaHy

BBenenue (3 yaca)

1 BBoansiit uncrpykrax no Th. [losiBleHMEe W pa3BUTHE OpPraHWYECKOM XWMHUM Kak Haykd. [Ipeamer
IIpeaMeT OpraHudYecKOl XUMUK OpPraHM4YeCcKOM XHMHUU. MeECTO W 3HAYE€HHUE OPraHWYECKOM XUMHHU B CHUCTEME
€CTECTBEHHBIX HayK.
1 Teopus cTpoeHHst OpraHu4ecKUX XUMUYECKOE CTPOCHHE KaK IMOPAIOK COCJAWHEHUS aTOMOB B MOJIEKYJe
COeIMHEH M COTJIACHO MX BaIEHTHOCTH. OCHOBHBIE MOJOXKEHUS TEOPUH XUMHUECKOT'O CTPOCHUS
opranndeckux coeauHeHnii A.M. byTiepoBa. YriepoHblii CKeJIET OpraHuYeCcKou
MoJieKyJbl. KpaTHOCTh XMMHUYECKOW CBSI3M. 3aBUCUMOCTH CBOMCTB BEILECTB OT
XUMHUYECKOTO CTpoeHus MoJekyln. M3omepus u wuzomepnl. I[lonstue o
(YHKIIMOHATILHOM TpyNIe.
1 Teopust cTpoeHHs] OpraHu4IeCKUX [IpuHIMIB! KIaccuuKay OpraHudeckux coequHeHnii. CucremMarndyeckas
COETMHEHUIT MeXIyHapOAHas HOMEHKJIATypa U MPUHILIUIIBI 00pa30BaHusl HA3BaHUN
OpPraHUYECKUX COETUHEHUI.
Tema 1. YraeBoaopoasi (11 yacos)
1 [IpupoHbIil ra3 Kak ICTOYHUK Ankanbl. CTpoeHHE MOJIEKYJbl MeTaHa. ['OMOJIOTMYECKUH psJ| alKaHOB.

YTJIEBOJIOPO/IOB

I'omonoru. Homenknarypa. M3omepust yriaepoaHoOro ckenera. 3aKOHOMEPHOCTH
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W3MECHECHHSI (PM3UYECKUX CBONCTB. XMMHUYECKHE CBOMCTBA (Ha MpUMeEpe METaHa |
9TaHa): PEaKLUUU 3aMelleHus (TaloreHupoBaHue), ACTHAPUPOBAHUS KaK CIIOCOOBI
IIOJIy4YEHUs] BaXXKHEHIINX COCAVMHEHUN B OPraHMYeCcKOM cuHTe3e. I'opeHue Merana
KaK OJMH W3 OCHOBHBIX MCTOYHHKOB TE€IUIA B MPOMBIIUICHHOCTH U OBITY.
HaxosxieHue B npupoie 1 IpUMEHEHUe alnkaHoB. IIoHsITHE 0 IUKIIOATIKaHaX.

[IpenenpHbIEC YIIEBOAOPOIBI.
AJKaHbBI.

Anxanel. CTpoeHne MoJIeKyJibl MeTaHa. ['oMonornyeckuil psij ankaHoB. ['omoory.
Homenxknarypa. M3omepus yriepoaHoro ckeiera. 3aKOHOMEPHOCTH W3MEHEHUs
(u3HUeCKUX CBOWCTB. XWMHYECKHE CBOWCTBA (HAa MpHMEpe METaHa W JITaHA):
peakuuu 3amelieHust (TaJoreHUpOBaHUE), JAETHAPUPOBAHUS KakK CIOCOObI
MOJIyYE€HUS BaKHEUIINX COEMHEHUIN B OpraHMYecKOM CUHTe3e. ['opeHue meTtaHa
KaK OJIMH W3 OCHOBHBIX HCTOYHHKOB TeIJIa B IMPOMBIIUIEHHOCTH U OBITY.
Haxos/1eHue B pupoie ¥ IPUMEHEHUE alKaHOB. I[oHATHE 0 NUKIIOATKaHAX.

HenpenenbHubie yraeBoaopoib
AJKeHbBI . DTUJIEH.

Anxensl. CTpoeHue MOJIEKYJbl 3TUJIEHA. ['OMOJOrMuYecKuid psJl aJKEHOB.
Howmenkinarypa. M3oMepust yriaepoHOTO CKeJleTa M MOJ0KEHUsI KpaTHOM CBSI3U B
MoJieKyJe. XUMHUYecKHe CBOicTBa (Ha TpuMepe JTUJIEHA):  peakiuu
MIPUCOEAUHEHUS (ranoreHupoBaHHe, TUJIPUPOBaHUE, ruapaTarus,
TUIPOTaJIOreHUPOBaHKE) KaK CIIOCO0 MOydeHUs (PyHKIIMOHAIBHBIX MPOU3BOIHBIX
yTI€BOI0POAOB, ropenus. [lonumepusanust 3TuieHa Kak OCHOBHOE HalpaBJeHHE
€ro UCIoJbp30BaHus. [1oMMATHIIEH KaK KPYITHOTOHHAXHBIN MPOJYKT XUMUYECKOTO
pou3BoAcTBa. [IpuMeHenue sTuieHa.

Ankaguensl. Kayuyku.

AnkaaueHbl M kaydyku. [ToHsaTre 00 ajikaueHax Kak yriieBoAOpOaax ¢ ABYMs
JTBOMHBIMU CBs3sMU. [Tonmmmepusanus quBuHmiIa (Oyraauena-1,3) kak crocod
MOJTyYEHHUsI CHHTETHYCSCKOr0 Kayuyka. HarypaabHbIli 1 CHHTETHYCCKUIN KaydyKH.
Bynkanu3zanus kayuyka. Pesuna. [IpuMeHneHne kaydyka ¥ pe3UHBI.

AJKUHEL. ALIETUJIEH.

Anxunbl. CTpoeHHE MOJIEKYJIbI aneTuiieHa. [ 'OMOIoru4eckuil psai alKuHOB.
Homenknarypa. M3oMepust yriepoaHoro ckeiera U MOJOXKEHUSI KPaTHOW CBS3H B
MoJleKysie. XHUMHYECKHe CBOiicTBa (Ha TMpHUMepe aleTUJIeHa): PeaKIHH
MPUCOEAUHEHUS (ranoreHupoBaHHUE, TUIPUPOBaHUE, rUApaTalus,
TUAPOTATIOreHUPOBAHUE) KaK CIIOCO0 MOIYYESHHsI MTOJIMMEPOB U APYTUX TMOJE3HBIX
IPOJIYyKTOB. ['OpeHue aleTniieHa Kak UICTOYHUK BBICOKOTEMIIEPATYPHOTrO IJIaMEHU
JUISI CBApKU U pe3Ku MeTaiioB. [IpumeHenue anetuiieHa.
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Apomarnyeckue YB. ApeHsl.
bensou.

Apenbl. beH301 Kak MpeacTaBUTENh apOMATHYECKUX YIJIEBOJOPOJIOB.
Crpoenne Mosekynbl OeH301a. XHWMUYECKHE CBOMCTBA: PEAKIMH 3aMEICHHS
(ramoreHNpoBaHUE) Kak Crmoco0 TMONMYYCHHS] XUMHUYECKUX CPEICTB 3allUThI
pacTeHwmii, mpucoenuHeHus (THIPUPOBAHUE) KAK JIOKA3aTEIbCTBO HEMPEACIBHOTO
xapakTtepa Oenzona. Peakmus ropenus. [Ipumenenue 6eH3ona.

[IpupoansIii ras.

IIPUBOJUTH IMPUMCPLbL MMPAKTUYCCKOI'0O HCIIOJIb30BaHUA IIpOAYKTOB
nepepaboTKM ~ HPUPOJHOTO  ras3a,  BBICOKOMOJIEKYJIAPHBIX  COEIUHEHHH
(HOJ'II/IC)TI/IJ'IGHa, CHUHTCTHYCCKOTO0 Kay4dyKa, aneTaTHOro BOHOKHa); MMpeaACTaBJIATh
MyTH pELEeHUs TJI00AJbHBIX MpOoOJIeM, CTOSIIUX I[Epell YEeIOBEYECTBOM:
OKOJIOTUYCCKUX, SHEPIreTUUCCKUX, CBIPbCBBLIX, WU POJIb XWUMHH B PCIICHUH ITUX
poodJIeM.

Hedtp u ciocoOb! e€ nepepadboTku

MPUBOJUTh  MPUMEPbl  MPAKTUYECKOTO  HUCHOJIb30BAaHUS  IMPOJYKTOB
nepepaboTKu  HEPTH, BBHICOKOMOJIEKYJSPHBIX COEOUHEHHH  (MOJUATHUIICHA,
CUHTETMUYECKOTO KayyyKa, aleTaTHOr'O BOJIOKHA); MPEACTaBISATh MYTH PEILICHUS
I00aNbHBIX MpOOJIEM, CTOALIUX Mepell UEeJIOBEYECTBOM: 3KOJIOIMUYECKHX,
SHEPreTHYECKUX, CHIPhEBBIX, U POJIb XUMHUU B PEHIEHUH 3THUX MPOOJIEM.

KaMmenHslil yromis u ero
nepepaboTka

MPUBOJUTh  MPUMEpPhl  MPAKTUYECKOTO  HUCHOJIb30BAaHUS  MPOIYKTOB
nepepaboTKH KaMEHHOTO YTJIs, BBICOKOMOJIEKYJISIPHBIX COeIMHEHUH (ITOMUATHIICHA,
CUHTETHUYECKOTO KayyyKa, aleTaTHOrO0 BOJIOKHA); MPEACTaBISATh IYTH peEIICHUS
IJ00aNBHBIX TPOOJieM, CTOSIIMX Tepe] YEeJIOBEYECTBOM: HIKOJIOTMUYECKHUX,
SHEPreTHYECKUX, CHIPHEBBIX, U POJIb XUMHUU B PEHICHUH 3TUX MPOOJIEM.

O06001IeHne 3Hanuii 00
YIJIEBOAOPOIAX

Pemenne 3a1a4 v BBITIOJIHEHHE YITPAXKHEHHH, MTO3BOJISIONINX CHCTEMATH3UPOBATh
1 0000IIHTH MOJTYyUYCHHBIC 3HAHMS 110 TEME
«YTIIEBOAOPOIBI

Kontposbnas padota Ne 1 mo teme
«YTneBogopoibl»

KonTposb 3Hanmi o TemMe «YTIeBOAOPOAbD)

Tema 2. Kuciiopoacoaep:kaimme H a30Tcojep:Kaliie OpraHuveckne BemecTBa H X NMPUPOAHbIe HCTOUHNKH (1

4 yacoB)

O,Z[HOEITOMHHC CIIMPThI

Crnuptsl. Knaccudukanus, HOMEHKIIaTypa, U30MepUsi CIUPTOB. MeTaHoN U
9TaHOJ KaK NpPEJICTaBUTENN MPEICIbHBIX OJHOATOMHBIX CIIMPTOB. XHUMHUYECKHE
CBOICTBa (Ha MpUMeEpe METaHOoJla W STaHOja): B3aUMOJCWUCTBUE C HAaTPUEM Kak
Croco0 yCTaHOBIICHUS HAJTMUUS TUAPOKCOTPYIIIIBI, PEAKIUS C TAIOT€HOBOIOPOAAMHU
KaK Crmoco0 TMOJydeHHUs pacTBOpUTENCH, AeTuapaTainus Kak CIOCcO0 IMONy4eHUS
sTuieHa. Peakuus ropeHus: COUpTHl Kak TOIUMBO. [IprMeHeHue MeraHona u
sTaHoJs1a. DU3HONIOrHYECKOE JEHCTBHE METAHOJIA M 3TAHOJIa Ha OPTaHU3M YEJIOBEKa.
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MHOroaroMHbI€ CIIUPTHI

OTUIEHITIMKOJIb M TIMLEpPUH  KaKk  [PEACTAaBUTEIM  IPEIENIbHBIX
MHOI'OaTOMHBIX CIIUPTOB. KauecTBeHHas peakuys Ha MHOTOATOMHBIE CIIUPTHI U €€
IIPUMEHEHHE NI PACIO3HABAHMS TJIMLEPUHA B COCTaBE KOCMETHUYECKUX CPENICTB.
[IpakTHueckoe MIPUMEHEHHUE ITUIIEHTJIMKOJIA U TN EPUHA.

denon

®enon. CrpoeHne MoJeKylbl (eHoma. B3zanMHOEe BIMSHUE AaTOMOB B
MoJekyJe (eHona. XHWMHUYECKHE CBOMCTBAa: B3aUMOJICHCTBUE C HATpPHUEM,
TUAPOKCHIOM Hatpusi, Opomom. [Ipumenenune genona.

AJ'II))IGFI/IHBI 1 KE€TOHBI

Anpperuapl. Mertanans (popmanpierun) U dTaHainb (aleTaabAerui) Kak
MPEICTAaBUTENN  NPENENbHBIX  anbleruyoB. KauecTBeHHbIE peakuuu Ha
KapOOHWIbHYIO Tpynmny (peakuusi '"cepeOpsHOTo 3epkana'’, B3aUMOJCUCTBUE C
ruapokcuaomM menu (II) m ux npumenenuwe miiss OoOHapyXeHUS TNpPEAETbHBIX
aIbJIETH/IOB B MPOMBIIIJIEHHBIX CTOYHBIX BOJaX. TOKCHYHOCTH aJbJETUIIOB.
[Ipumenenue popmainpiaeruaa v aleTanbIeruia.

KapGoHOBBIE KHCTOTHI

Kap6oHoBBIe KMCTOTBI. YKCYCHasi KUCJIOTA KaK MPEJICTaBUTENb MpeleIbHbIX
OTHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XHMHYECKHE CBOHCTBa (Ha TpuUMepe
YKCYCHOW KHCIIOTBI): PEaKIMU C METaJIJIaMU, OCHOBHBIMU OKCHJIAMH, OCHOBaHHUSIMH
Y COJISIMU KaK TIOATBEPKIICHHE CXOJICTBA C HEOPraHUIECKUMU KUCIIoTaMu. Peakius
aTepUPUKAINKI KaK CIIOCO0 TOTYYEeHHS CIOXKHBIX 3(pupoB. [IpumMeHeHne ykcycHou
KHUCIOTHL. [IpeacraBieHne o BBICIIMX KapOOHOBBIX KUCIIOTAX.

Crnoxnsie 3¢upsl. XKupbl. Mbuia.

Crnoxubie 3¢upsl U xupbl. CiaoxkHbIe 3UPHI KaK MPOAYKTHI B3aUMOACHCTBUS
KapOOHOBBIX KHUCIIOT cO cnupTamu. [IpumeHeHue CloXKHBIX 3(UpPOB B MUIIEBOM U
nap@romMepHoil MpoMBIIIIEHHOCTU. JKUpbl Kak CilOXHbIE 3(UpBHI TIUIEpUHA U
BBICIIUX KapOOHOBBIX KHCIIOT. PacTuTenbHbIE M KUBOTHBIE KHUPBI, UX COCTaB.
Pacrio3naBanue pacTUTENBHBIX JKUPOB HA OCHOBAHMU HX HENPEAETIbHOTO
xapakrepa. Ilpumenenue xupoB. ['MAPONIM3 WM OMBUIEHHE XUPOB KaK CIOCOO

o !
IIPOMBIINIJICHHOT'O TTOJIYUCHUA COJICH BBICIINX Kap6OHOBBIX KHCJIIOT. Msuia Kak
COJIM BBICIIHX Kap6OHOBbIX KUCJI0T. Moroniue CBOICTBa MBIJIA.

VYrneBonbl. MoHOCaxapu/ibl.

YrneBonsl. KJ'IaCCI/I(I)I/IKaI_[I/IH YIJIeBOOOB. Haxoxnenue YIJIC€BOOOB B ITPUPOAL.
I'mroko3a kak AIBACTUAOCIIUPT. BpO)KeHI/IC TJIFOKO3HEI.
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VYrunesonsl. Jlucaxapunsl,
HOJIUCAXapUIbL.

Caxaposa. 'maponu3 caxapo3sl. Kpaxmai u nemirono3a kak Onojioruyeckue
oJMMepbl. XMMUUYECKHE CBOMCTBA Kpaxmalia U LEJUII0JI03bl (THAPOIIN3,
KaueCTBEHHAs peakilus ¢ HOJIOM Ha Kpaxmall U ee IPUMEHECHHE T OOHAPYKEHUS
Kpaxmajia B IpoAyKTax nuranus). [lpumenenue u 6uonorudeckas poib
YIJI€BOOOB. ITonsatue 06 HNCKYCCTBCHHBIX BOJIOKHAX Ha IIPUMEPEC allCTATHOI'O
BOJIOKHA.

AMuHBl. AHWIVH.

. AMuHOKHUCITOTHI 1 Oenku. COCTaB M HOMEHKIIATypa. AMHHOKHCIOTBHI Kak
am(poTepHbIC OpraHWYecCKUue coenuHeHus. llenTuaHas CBs3b. buomormueckoe

snagenne % -amunokmcoT. O6MacTH MPUMEHEHUS] AMUHOKHUCIIOT

AMUHOKHCIIOTBI AMHUHOKUCTOTHI U 6enku. CocTaB 1 HOMEHKJIATypa. AMUHOKHUCIIOTHI KaK
am¢oTepHble opraHuueckue coequHeHus. llentuanas csa3b. buonornueckoe
snagenne & -amuHOKHCTOT. O6NACTH MPUMEHEHNS AMHHOKHCIIOT

benku. benku kak npupoaHsie 6uononumepsl. CocTaB U CTpoeHHE 0eNKOB. XUMUYECKUE

cBOiicTBa O€NKOB: rUAPONIN3, NeHaTypanus. OOHapyKeHrne OeTKOB MPU MOMOLIU
KaueCTBEHHBIX (IIBETHBIX) peakiuil. [IpeBpatenust OenKoB MUIY B OpPraHu3Me.
buonornueckune GyHKIIMN OCIIKOB.

I'eHeTHYeCcKas CBA3b MY
KJIaCCaMH OPraHWYeCKUX
coenuuenunii. O000IIIEHNE U
CHUCTEMaTH3aIMsl 3HAHUH O
KHCJIOPOJI- M a30TCOICPIKALTUX
OpPraHMYECKUX COCAMHCHUSIX

I'enernueckas CBA3b MEXAY KilacCaMHM OpPraHUYECKUX COEAUHEHMI. Turbl
XUMHUYECKUX PEAKIMi B OPraHUYECKON XUMUHU.

[TpakTrueckas pabora Ne 1.
WNnentuduxaims opraHuueckux
COeIMHEHUN

Nnentudukarus opraHMuecKux CoOeaMHEHUN

KontposbHas padota Ne 2 o teme
«Kucnopoacoaepxariue u
a30TCO/IepKAIINE OPraHUYECKUE
COEJIMHEHHUS»

KOHTpOJ'IL 3HAHUU I10 TEME «KI/Icnopoz[coz[epn(amHe " a30TCOACPKAIIUC
OpTaHU4YCCKUC BCIICCTBA U UX NTPUPOAHBIC HCTOYHHUKU»

Tema 3. Oprannueckasi xumusi 1 061ecTBo (6 4acoB)

buorexnonorus

IMPEACTABJIATE MMYTHU PCHICHUS r100aTbHBIX HpO6H€M, CTOAIINX TICpCH
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YCJIOBCUYCCTBOM: I3KOJIOTUYCCKUX, SHCPICTUYCCKUX, CBIPBCBLIX, U POJIb XMMHHU B
peLIeHUH 3THX MPoOIeM.

1 ®epMeHT. Butamuss!. NPEACTaBIATh IIYTH PELMIEHUS TJI00ANbHBIX MPOOJieM, CTOSIIIUX Mepen
YeJIOBEYECTBOM: 3KOJOTMYECKHUX, IHEPreTUUYECKUX, CBIPHEBBIX, U POJIb XUMHHU B
peneHnn 3THX npolieM

1 ['opmonsl. JIekapcTBa. NPEACTABIISITh IYTH PEIICHUs] TI00aJbHBIX MPOOJEM, CTOSIIMX TMepen
YeJIOBEYECTBOM: 3KOJIOIMYECKHUX, YHEPreTUUECKUX, ChIPHEBBIX, U POJb XUMHU B
pelIeHnn 3THX IpolieM

1 Knaccudukanus nonumepos. MPE/ICTaBIATh IYTU pELIeHUs TJI00alNbHBIX MPOOJIEM, CTOSILUX Tepes

VCKyCCTBEHHBIE TTONHMEpHI. YeJIOBEYECTBOM: 3KOJOTMYECKHX, IHEPreTHUYECKUX, CHIPHEBBIX, U POJIb XUMHHU B
PELICHUH 3TUX MPOOJIEM.

1 CuHTEeTHYECKHE TTOJIUMEPhI MPEACTABIATh IYTH pEIMIeHUs] TI00aTbHBIX MPOOJIEM, CTOSIIUMX TMepen
YeJIOBEYECTBOM: 3KOJOTMYECKHX, IHEPreTHUYECKUX, CHIPHEBBIX, U POJb XUMHHU B
PELICHUH ITUX IPoOJIeM.

1 [IpaxTnueckas padota Ne2 Pacno3naBaHue nmiuacTMacc U BOJIOKOH

«Pacro3HaBanue miacTMace u
BOJIOKOH)

Bcero 34 yaca

Kanengapuo — remaTn4yeckoe mianuposanue s 11 kiacca

No | Tema ypoka Conepxanue Hara [Hara no
o bakry
IIaHy
Tema 1. Ctpoenue BemecTB (9 1)
1 OcHOBHBIE CBEICHUS O CTPOCHUU Crpoenue BemniectBa. CoBpeMeHHasi MOJIENIb CTPOSHUSI aTOMa. DIEKTPOHHAs

aToMa

koHburypauusi atoma. OCHOBHOE U BO30YXKICHHBIE COCTOSHHUSI aTOMOB.
Kiaccudukarust XUMHUYECKHX 31eMEHTOB (s-, P-, d-amementbl). OcoOeHHOCTH
CTPOCHHS SHEPreTHUYECKUX YPOBHEH aTOMOB d-31IeMEHTOB. DJIEKTPOHHAS MPUPOAA
XUMHUYECKOH CBS3H. OIJIEKTPOOTPHULIATEIBHOCTh. BHIbI XUMUYECKOH CBS3M
(KoBaslieHTHAsi, WOHHAs, MeTaJUIMYecKas, BOJOPOJHAs) U MEXaHU3MBI €€
oOpazoBanus. Kpucrannuueckue u amopdHsie Bemectsa. [[puanHbl MHOT000pa3us
BEIIIECTB.
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IIepnonnueckas cucrema
XUMHYECKHX HJIEMEHTOB

J1. 1. Menneneesa B CBETE y4eHUs
0 CTPOEHHUU aTOMa

®usnueckuit cmbica [lepuoguueckoro 3akona .M. Menneneesa. [Ipnuunsl u
3aKOHOMEPHOCTU U3MEHEHMS CBOMCTB 3JIEMEHTOB U UX COCAMHEHUM 10 IIEpUOJaM U
TPYIIIaM.

Cpasnenue Ilepuonnueckoro
3aKOHa U TCOPHUU XUMUUYCCKOI'O
cTpoeHus Ha GritocoCckoit OCHOBE

[Iepnonnueckas cucrtema xumudeckux 3neMeHToB [[.1. Menzaeneesa.

NonHas xumuyeckas CBs3b U
HOHHBIE KPUCTAIIIMYECKHE
pELIETKU

Tunel KpUcTAIIMYECKUX pemeTok. MoHHas Kpuctajumyeckas pemerka. Bubl
XUMHUYECKON cBsi3u. MloHHAs CBS3b U MEXaHM3MBbI €€ 00pa30BaHMs. 3aBUCUMOCTD
(hu3MYECKUX CBOWCTB BELIECTBA OT TUIA KPUCTAIIMUYECKON PELISTKH.

KoBasieHTHast XuMHUYECKast CBA3b.
ATOMHBIE U MOJIEKYJISIPHBIC
KPUCTAJUIMYECKUE PELIETKU

THUIBI KPUCTANIMYECKUX PEIIECTOK. ATOMHAas KPUCTAJUIMYECKAs PEIIeTKA.
MonekynspHass KpUCTAJUIMYECKas  pelieTka. Bulpl XMMHYECKOHM  CBS3H.
KoBanenTHast cBsi3b U MeXaHHU3MBbl €€ 00pa30BaHUSA. 3aBHUCUMOCTb (PU3NYECKUX
CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

MeTammyeckas XUMHYISCKas CBA3b

Tumel KpuUCTaUIMYECKUX pemeTok. Mertauyeckas KpUCTaIMYecKast
pemerka. Buabl Xxumuyeckoil cBsi3M. Mertajuinueckas CBs3b M MEXAHU3MbI €€
obOpazoBaHus. 3aBUCUMOCTh (PU3UYECKHX CBOWMCTB BelIeCTBa OT THUMA
KPHUCTAJUIMYECKON PEIIETKH.

Bonopoanas xumudeckas CBs3b

Buapl xumudeckoit cBs3u. BomopogHast CBsI3b 1 MEXaHU3MBI €€ 00pa30BaHU.
3aBUCHMOCTD (DU3MYECKUX CBOMCTB BEMIECTBA OT THIA KPUCTALITNICCKON PEITETKH.

[Tonumepsl

Kpucrannunueckue u amopdusie BemectBa. [Ipuunabsl MHOrooOpas3us BEHIECTB.

JucniepcHble CUCTEMBI

Hucnepcusie cuctemsl. [lonaTre o komwionaax (30iu, renu). ICTHHHBIE pacTBOPHI.
Peakuuu B pactBopax anekTponuToB. Kpucramimueckue u aMop(dHbIe BEUIECTBaA.
[TpuunHbI MHOro0Opa3us BEUIECTB.

Tema 2. Xumudeckue peakuuu (12 u)

Knaccudukanus XuMuaeckux
peakiun

XUMHUYECKUE pEeaklUuh. | 'OMOTeHHbIE W reTeporeHHble peakiuu. ['uaponus
coyeil.

CKOpOCTh XMMUUYECKUX PEaKIMil

CKOpOCTh peakllid, €€ 3aBUCUMOCTbh OT Pa3MYHBIX (DAaKTOPOB: MPUPOJIBI
pearupyomux BeIIecTB, KOHLEHTPALUKU PEearupyroilux BEIIeCTB, TeMIEepaTyphl,
IUIOMIAIM  PEAKIMOHHOW  MOBEPXHOCTH, HalWuusa  Karaiauzatopa. Pounb
KaTaJIu3aTOPOB B MPUPOJIE U MPOMBIIIJICHHOM IIPOM3BOJICTBE.

OO6paTUMOCTh XUMHUECKUX
peakuuii. XuMHUYECKOE paBHOBECUE
U CIIOCOOBI €r0 CMEIECHUS

OOpatumocTh peakimii. XUMHUYECKOE PABHOBECHE U €r0 CMEIIEHUE MO
NEHCTBUEM pPa3NUYHBIX (DAaKTOPOB (KOHIICHTPAIUS PEareéHTOB WM MPOTYyKTOB
peakiuy, JAaBlieHHE, TeMIeparypa) MAis CO3MAaHHUS ONTHMAIbHBIX YCIOBHUI
POTEKaHUsI XUMUYECKUX IIPOLIECCOB.
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IM'aaponus lunponu3 conell. 3HadeHWe THAPOIM3a B OHOJOTUYECKUX OOMEHHBIX
poIeccax.
OKuCIUTEeNnHHO- OKHCIUTENHEHO-BOCCTAHOBUTEIIHLHBIC peaxiuu B pupoe,

BOCCTAaHOBUTCJIbHBIC PCAKITUN

MMPOU3BOJACTBCHHBIX nmponoceccax u KHU3HCACATCIBbHOCTHU OpTraHru3MOB.
OKHUCIIUTEIBbHO-BOCCTAHOBHUTEIBHEIE CBOKWCTBA IMPOCTBIX BCHICCTB - MCTAJJIOB
TJIABHBIX M TOOOYHBIX MOArpymm (MeIp, jKelIe30) M HEMETaJUIOB: BOAOPOJA,
KHCIIOPOJa, TAJIOTEHOB, CEPHl, a30Ta, pocdopa, yrinepoaa, KpeMHHUS.

DNEeKTPOoJIN3 PACIIaBOB U
pactBopoB. [IpakTrueckoe
IPUMEHEHHE WIEKTPOJIN3a

pH pacTtBopa Kak mokaszareiib KUCIIOTHOCTH CPEbl. DJICKTPOJIN3 PACTBOPOB U
paciuiaBoB. [IpuMeHeHHe 3IeKTPOIN3a B TPOMBIIUICHHOCTH.

[IpaxTrueckas padota Ne 1.
PCHIGHI/I@ BKCHepI/IMeHTaJ'II)HI)IX
3aJ1a49 110 TeMe « XUMHYISCKas
peaxkuus)

[ToBTOpEeHue u 060061IEeHNE
H3YYEHHOT'O

KonTponbhas pabora Ne 1
«CtpoeHue BelecTBa. XuMHYECKas
peaKIus

Tema 3. BemiecTBa u ux cBoiicta (9 4)

MeTtanibsl

CBoiicTBa MIPOCTBIX BEIIECTB - METAJUIOB TJIABHBIX M MOOOYHBIX IOATPYIII
(Menp, xeneso)

Hewmerannsl. biaaropoaneie ra3el

CpoiicTBa NPOCTHIX BEUIECTB - HEMETaUIOB: BOJOPOJAA, KHUCIOPOJa,
TaJIOT€HOB, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS.

Kucnotsr HCOPTraHN4YCCKHUE U
OpPraHU4YCCKHC

OcHoBaHUs HCOPraHN4CCKUC 1
OpPraHn4YCCKHC

AmdoTepHbIe coeMHEHUS
HEOPraHNYECKHUEe U OPraHUYECKUe

Conu

IIpakTrnyeckas padora Ne 2.
Pemenne skcriepuMeHTAIBHBIX
3aj1a4 1o teme «BemecTBa u nx
CBOMCTBa»
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1 IToBTOpEeHME M 0600IEHUE TEMBI

1 KonrponsHas padora Ne 2
«BeriecTBa U UX CBOMCTBa»

Tema 4. XuMusi u coBpeMeHHOe 001ecTBO (4 4)

1 XuMudecKkast TEXHOJIOTHS

Hayunble wmeroapl mO3HAaHUS B XUMHHA. VICTOUHMKM  XUMHYECKOM
uapopmarmu. [lounck wHDOpMamMM TO HA3BaHUSAM, HACHTH(HKATOpaM,
CTPYKTYpHBIM (opmynam. MoaenupoBaHue XUMHUYCCKUX IMPOIIECCOB W SBIICHUM,
XMMHUYECKUM aHAIU3 U CUHTE3 KaK METObl HAYYHOT'O TTIO3HAHMUSI.

Xumusi u 370poBbe. JlekapcTBa, (epMEHThI, BUTAMUHBI, TOPMOHBI,
MUHEpaJdbHble BOJBI. [IpoOnembl, CBsI3aHHBIE C TPUMEHEHHUEM JIEKapCTBEHHBIX
npenapatoB. BpegaHsie nmpuBbIuKH U (haKTOPHI, pa3pyliaroniye 310poBse (KypeHue,
ynoTtpeOyieHre ajKorojs, HapkomaHus). PanuonanpHoe mnwuTanue. IlumieBsie
no6aBku. OCHOBEI ITHIIIEBOY XMMUH.

1 XHUMHU4YecKasi TPaMOTHOCTb Kak
KOMITOHEHT 001Iel KYJIbTYphI
4eJI0BEKa

XuMus B OBCETHEBHOW >KM3HU. Motomue u uuctsnme cpenctsa. Cpeacrsa
60pbOBI ¢ OBITOBHIMU HACEKOMBIMU: PEMEIIEHTbI, UHCEKTUIMAbI. CpeacTBa TMUHOM
rUrueHsl U kocmeTuku. I[IpaBmiia OezonmacHOW paboOThl C €IKHUMH, TOPIOYUMHU H
TOKCUYHBIMU BEIIECTBAMU, CPEJCTBAMH ObITOBOI XMMUMU.

XUMHS U CENbCKOE X035 HCTBO. MUHEpabHbIe U OpPTaHUYECKHUE YI0OpPEHUSI.
CpencTtBa 3aluThl pACTEHUN.

Xumus v 3HepreTrka. [Ipupoansie HICTOYHUKH yriieBoaopoaoB. [IpupoaHbrit
Y TIONMYTHBIA HE(PTSHOHN ras3pl, ©X COCTaB M HcMonb3oBaHue. CocrtaB HehTH U ee
nepepaboTka. Hedrenpoaykrsl. OktaHOBOE uncio 6eH3uHa. OxpaHa OKpyxKaromiei
cpensl npu  HedTemepepabOTKe U TPAHCHOPTHPOBKE  HEPTENPOAYKTOB.
AJbTepHAaTUBHbBIE UCTOYHUKHU YHEPTUU.

Xumusi B crpoutensctBe. llemeHnt. beron. Ilombop onTuManbHBIX
CTPOUTEIIBHBIX MATEPUAJIOB B IPAKTUYECKOM JAESATEIIbHOCTU YEJIOBEKA.

XuUMHS U 3KOJNOrus. XUMUYECKOE 3arps3HEHUE OKpY>Karollel cpelbl U ero
nocneactBus. Oxpana ruapocdepsl, moussl, atMochepsl, (Giaopsl u (ayHbl OT
XUMHUYECKOTO 3arps3HEHUS.

1 [ToBTOpeHue u 06001IeHNE KypCa.

1 [TonBenenue UTOroB yueOHOTO
roja

Bcero 34 yaca
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