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HOACHUTEJBHAA 3AIINCKA

Pabouasa mporpamMma coctaBieHa Ha OCHOBE DefepaibHOrO TOCyIapCTBEHHOIO
0o0pa3oBaTeILHOTO  CTaHJIapTa CpeAHEero  OOIIero o0pa3oBaHus, OCHOBHOM
oOpazoBaTebHOM IporpaMMbl cpefaHero oomiero oopazoBanust MBOY «COIIl Ne 12y,
IIpumepHoit porpammsl o xumuu 1 [Iporpammer kypca xumuu ais 10 - 11 kiaccos
obmeo6pazoBarenbubix yupexaenuit O.C. ['abpuensna.

[Iporpamma paccunrana Ha 70 yacoB (35 yvacoB B roa B 10 kiacce u 34 yacoB B
ron B 11 kmacce, 1 yaca B Henemo). B 10 knacce uszywaercs pasnen «OpraHuyeckas
xuMmus», B 11 ximacce — «OO0mass XuMusy.

I'on KomuuectBo KomuuectBo Bcero KoaudectBo
oOy4JeHHsI 4acoB y4eOHBIX 4JacoB 3a KOHTPOJIBHBIX
(kmacc) B HEJCIIO HEJICIb roJ paboT
1(10) 1 35 35 3
2 (11) 1 34 34 3
69 69 6

IVIAHUPYEMBIE PE3YJBTATHBI U3YUEHUS ITPOT'PAMMBI 110 XUMHNHU

Ilnanupyemble 1uunocnHble pe3yibmamol 0OCHOBAHUA NPOZPAMMbBL O XUMUU
JIMYHOCTHBIC pPe3yJbTaThl B cdepe OTHOIICHUN o0ydarmmmxcs K cede, K CBOeMY
3JI0POBBIO, K TTO3HAHUIO ceOs:

OpUEHTAIMsl OOyYalolUXCSd Ha JOCTI)KCHHE JIMYHOTO CYACThs, pPeaTH3alluio
MO3UTUBHBIX KU3HEHHBIX NMEPCIEKTUB, HHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIPEACICHUIO, CIOCOOHOCTh CTaBUTh MEIH U
CTPOUTH KMU3HECHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH OOECIeUnTh ce0e M CBOMM OJIM3KHM JOCTOMHYIO JKHU3HB B
MPOLIECCE CaMOCTOSITEIIbHOM, TBOPUYECKOM U OTBETCTBEHHOM JIESATEIIbHOCTH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUMXCS K OTCTAaMBAaHMIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHsI, TOTOBHOCTb M CIIOCOOHOCTH BBIpaOaThIBaTh COOCTBEHHYIO
MTO3UIIMIO TI0 OTHOIICHHWIO K OOIIECTBEHHO-TIOJUTHYCCKUM COOBITHSAM IPOILJIOTO H
HACTOSIIEr0 Ha OCHOBE OCO3HAHUS M OCMBICIICHHS HCTOPHUHM, TYXOBHBIX IIEHHOCTECH H
JNOCTVYKEHUH HAIlIeW CTPaHBbI;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOImUXCS K CaMOPa3BUTHIO M CAMOBOCIIHTAHHUIO B
COOTBETCTBHHM C OOIICYEIOBCYCCKUMH IICHHOCTIMH M HJAcaIaMU TPaKIaHCKOTO
oOmecTBa, TMOTPEOHOCTP B  (PU3HMYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHSIX
CIIOPTHBHO-03POBUTEIHHOM JEATEILHOCTHIO;

MPUHATHEC W pealm3alnus I[IEHHOCTEH 370poBOro W 0O€30MacHOro ooOpas3a KU3HH,
OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIICHUE K COOCTBEHHOMY (PU3MYECKOMY
1 TICHXOJIOTHIECKOMY 3JI0POBBIO;

HETIPUSATHE BPEIHBIX MIPUBBIYEK: KYPEHUS, YIOTPEOJCHHS aJIKOTOIs1, HAPKOTHKOB.

JInuHOCTHBIE PEe3VIIbTATHI B cepe oTHomeHui odvuarommxcs K Poccun kak x Ponunae
(OteuecTBY):




poccuiickasi UIEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCUMCKON MIEHTUYHOCTU B
MIOJIMKYJIBTYPHOM ~ COLIMYME, YyBCTBO HPUYACTHOCTH K HCTOPUKO-KYJIBTYPHOU
oOIIIHOCTU poccuiickoro Hapoaa u cyabbe Poccum, nmarpuoTu3M, TOTOBHOCTh K
cinyxeHnto OTeuecTBy, €ro 3aInTe;

YBaXXEHHE K CBOEMY HapoJly, YyBCTBO OTBETCTBEHHOCTHU Iepen PonuHON, ropaoctu 3a
CBOM Kpai, cBow PoauHy, npomuoe M HacToAlee MHOIOHALMOHAIBHOIO Hapoja
Poccun, yBaskeHHe K rocy1apCTBEHHBIM CUMBOJIaM (rep0, ¢iar, TuMH);

(GopMHUpOBaHUE YBaXEHUS K PYCCKOMY S3bIKYy KaK TOCYIapCTBEHHOMY S3BIKY
Poccuiickont ®epepanuu, SBISIOMIEMYCS OCHOBOM POCCUHUCKOW HWJIEHTUYHOCTH U
IJIaBHBIM (DAKTOPOM HAIIMOHAJILHOT'O CaMOOMPEIEICHUS;

BOCIMTaHUE YBAaXEHUS K KyJIbType, f3bIKaM, TPAIulUsIM M 0OblYasiM HapoOB,
npokuBaromux B Poccuiickoin denepannu.

JIMYHOCTHBIC Pe3yJIbTaThl B c(hepe OTHOIIEHUM 00YYAIONINXCS K 3aKOHY, TOCYJIAPCTBY U
K IpakIaHCKOMY OOIIECTRY:

rpaXJaHCTBEHHOCTh, T'PaXJAHCKAs TMO3ULMS AKTUBHOTO M OTBETCTBEHHOI'O 4YJI€HA
POCCUHCKOTO OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIC TIpaBa U 00SI3aHHOCTH,
YBAXKAIOIIETO 3aKOH M TMPABOMOPSAOK, OCO3HAHHO MPUHUMAIONIETO TPaJUIIMOHHBIC
HallMOHAJbHBIE W  OOINEYENIOBEYECKHE TYMAHUCTHYECKHE U JICMOKPATHYCCKHE
IIEHHOCTH, TOTOBOT'O K YYaCTHIO B OOIIECTBEHHOM XKU3HU,

NpU3HAHUE HEOTUYX JTAEMOCTH OCHOBHBIX IpaB M CBOOOJ 4YelOBEKa, KOTOphIE
NPUHAJIEKAT KKIOMY OT POXKICHUS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX
npaB U cBOOOJ 0€3 HapylleHHs IMpaB U CBOOOJA JIPYTrHX JIHIl, TOTOBHOCTh OTCTaUBAaTh
cOOCTBEHHBIE TTpaBa U CBOOO/IbI YEJOBEKA U I'PaKJaHWHA COTJIACHO OOIIeNpPU3HAHHBIM
OPUHIMIIAM U HOpMaM MEXIAYHApOJHOTO MpaBa U B cOOTBETCTBUM ¢ KoHCTUTylMen
Poccuiickoit @enepannu, mpaBoBasi U NOJIUTHYECKAA TPAMOTHOCTD;

MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd H
OOIIECTBEHHOM MPAaKTUKKU, OCHOBAHHOE Ha AUAJIOTE KYJIbTYp, a TAKXKE PA3NUIHBIX POpM
OOIIIECTBEHHOTO CO3HAHUS, OCO3HAHKNE CBOETO MECTA B MOJUKYIHTYPHOM MUDE;
MHTEPUOPH3ALINS LICHHOCTEN AEMOKPATUU U COLMAIBLHON COJIMJIAPHOCTH, TOTOBHOCTh K
JOTOBOPHOMY PETYJIMPOBAHUIO OTHOLIEHUN B IPYIIE WX COUMAIBHON OpraHU3alnH;
FOTOBHOCTh OOYYaIOHIUMXCS K KOHCTPYKTMBHOMY YYacTUIO B MPUHATUHU PEIICHUU,
3aTparvBaloOlMX HMX TMpaBa W MHTEPECH, B TOM YHCIE B Pa3IUYHBIX (Qopmax
OOIIIECTBEHHON  CaMOOpraHW3alMK, CaMOYIMpaBleHUs, OOIIECTBEHHO 3HAYUMOUN
NEATENbHOCTH;

MIPUBEPKEHHOCTh WJIESIM WHTEpPHALIMOHANIU3Ma, JIPYXKObI, paBEHCTBA, B3aWMOIIOMOIIU
HapOJO0B; BOCIUTAHUE YBAXKUTEIBHOTO OTHOLIEHHS K HAIMOHAITBHOMYIOCT

OUHCTBY JIIOJIEH, UX UYBCTBAM, PEIUTHO3HBIM YOCKICHUIM;

FOTOBHOCTh OOYYAIOIIMXCSI MPOTHUBOCTOSITh UACOJOTHH SKCTPEMH3MA, HAllMOHAIU3MA,
KceHO(hOoOuM; KOPPYHIUHU; AUCKPUMHUHAIIMN TI0 COIMATBHBIM, PEIUTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM MPU3HAKAM U APYTUM HETATUBHBIM COLIMAIIBHBIM SIBIICHUSIM.

JIMYHOCTHEIC PE3VJIbTAThI B cd)epe OTHOILICHUH O6V‘-IaIOIHI/IXC$I C OKpYXaromnuMHn
JOAbMH.




HPABCTBEHHOE CO3HAHHME W TIOBEJCHHE Ha OCHOBE YCBOGHHUS OOIIEYETOBEUECKUX
IIEHHOCTEW, TOJEPAHTHOTO CO3HAHWS W TIOBEJACHUS B TOJUKYJIBTYPHOM MHUPE,
TOTOBHOCTH W CIIOCOOHOCTH BECTH AHAJIOT C JIPYTUMHU JIFOJbMH, JOCTHUTATh B HEM
B3aMMOIIOHUMAaHHMSI, HAXOIUTH OOIIHE e U COTPYTHUYATH IS UX JOCTHIKEHUS;
NPUHATHE  TYMAHUCTHYCCKUX  IIEHHOCTEH,  OCO3HAHHOE,  YBAXKHUTEIBHOE M
I00poKenaTeIbHOE OTHOLIIEHHUE K IPYTOMY YeJIOBEKY, €ro MHEHHIO, MEPOBO33PEHHIO;
CIIOCOOHOCTH K COTIEPEKUBAHUIO U (POPMHUPOBAHUE TTIOZUTHBHOTO OTHOIIEHUS K JIFOISIM,
B TOM YHCJIE€ K JIUIIAaM C OTPAaHMYECHHBIMH BO3MOKHOCTSMHU 3J0POBBS M WHBAJIUAAM;
OepeKHOE, OTBETCTBEHHOE M KOMIIETCHTHOE OTHOIICHHE K (QU3WYECKOMY W
TICUXOJIOTHYECKOMY 37I0POBBIO IPYTUX JIIOJICH, YMEHHE OKa3bIBaTh TIEPBYIO TIOMOIIIb;
(dbopMHUpOBaHUE BBIPAKEHHOW B TOBEJICHWHM HPABCTBCHHOW MO3WIIMH, B TOM YHCJIIE
CIOCOOHOCTU K CO3HATEIbHOMY BBIOOPY J00pa, HPABCTBEHHOTO CO3HAHUS U TOBEJICHUS
Ha OCHOBE YCBOCHHS OOIIEYCIIOBEYSCKUX IICHHOCTEH W HPABCTBCHHBIX YYBCTB (UCCTH,
J07ITa, CIIPABEITMBOCTH, MUJIOCEPAHS U IPYKETIO0MS);

pa3BUTHE KOMIICTCHIIMA COTPYJIHMYECTBA CO CBEPCTHUKAMH, JETbMU MIIAJIIIETO
BO3pacTa, B3pPOCIBIMH B 00pa30BaTENbHON, OOIIECTBEHHO IOJIE3HOW, Yy4eOHO-
UCCIICIOBATEIBCKOM, IPOSKTHON U APYTUX BUJIAX JICITCIBHOCTH.

JIM4HOCTHBIE PE3YALTATEI B c(hepe OTHOIIECHUNA 00YUYAOMIMXCS K OKPYKAIOIIEMY MHUDY,
YKHBOM IMPUPOIE, XYI0KECTBEHHON KYILTYPE:

MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO Ppa3BUTHS HAyKH,
3HAYMMOCTH HayKH, TOTOBHOCTh K HayYHO-TEXHHYECKOMY TBOPUYECTBY, BIIaJICHHE
JOCTOBEpHOM HWH(MOpPMaNME O TEepPeOBBIX TOCTHUKEHUAX M OTKPBITHSIX MHUPOBON U
OTEUECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAYUYHBIX 3HAHUSIX 00 YCTPOMCTBE MHUpa
1 00111eCTBa;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHMIO, B TOM YHCIIE CaMOOOpa3OBaHHIO, Ha
IPOTSHKCHUH BCEH JKM3HM, CO3HATEIILHOE OTHOIICHUE K HENMPEPHIBHOMY 00pa30BaHUIO
KaK yCJIOBHIO YCIIENTHOM podecCroHaIbHON U OOIIECTBEHHON eATeIbHOCTH;
IKOJIOTHYECKas KyJIbTypa, OEpeKHOe OTHOIICHHS K POJHON 3emiie, IPUPOIHBIM
OoorarctBam Poccum W Mupa; TOHMMaHWE BIMSHHUS COLMAIBHO-YKOHOMHYCCKHUX
IIPOIICCCOB HAa COCTOSIHUE IPHUPOJHOW M COIMAIBHOM Cpeabl, OTBETCTBEHHOCTH 3a
COCTOSIHUE TIPUPOJTHBIX PECYPCOB; YMEHHUS U HaBBIKA Pa3yMHOTO IMPUPOAOIIOIb30BaAHUS,
HETEPIIMMOE OTHOIICHWE K JACHCTBHIM, MPUHOCSAIIAM BPEa 3KOJIOTHHU; MPUOOPETEHUE
OTIBITA PKOJIOTO-HAMPABICHHOM JICATEIIBHOCTH;

ACTETUYECKOE OTHOIICHHS K MHpPY, TOTOBHOCTH K JCTETHYECKOMY OOYCTpPOMCTBY
COOCTBEHHOTO ObITA.

JIMYHOCTHBIC PE3YIbTATHI B c(hepe OTHOMECHUN 00YyJAIONINXCS K CEMbE M POJIUTENSM, B
TOM YHCJIC MOJATOTOBKA K CEMENHOM KU3HU!

OTBETCTBEHHOE OTHOIIEHHE K CO3JaHUI0 CEMbU HAa OCHOBE OCO3HAHHOT'O MPUHATHS
LICHHOCTEW CEMEHHOM KU3HHU;

MOJIOKUTENbHBIA ~ 00pa3 CeMbH, pPOAUTENbCTBA (OTLOBCTBA W  MATEPUHCTBA),
MHTEPUOPU3ALINS TPAAUIIMOHHBIX CEMEMHBIX LIEHHOCTEM.




JInuHOCTHBIC pe3ysibTaThl B cdepe OTHOIIeHUs o0ydaromniuxcsi K Tpyay, B cdepe
COLMATBbHO-3KOHOMUYECKUX OTHOIICHUN

yBaXX€HHE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTb K 3alllUT€ CBOEH
COOCTBEHHOCTH,

OCO3HAHHBIM BBIOOpP Oyaymed mnpodeccun Kak MyTh M CHOCOO0 peaau3aiuu
COOCTBEHHBIX JKM3HCHHBIX IJIAHOB;

FOTOBHOCTh OOY4YaIOUIMXCS K TPYAOBOM NpodecCHoHaIbHON MESITEIBbHOCTH KakK K
BO3MOXKHOCTH YYacCTHsl B PEIICHUHM JIMYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX,
0O0IIeHAIIMOHAJIBHBIX MTPOOJIEM;

NOTPEOHOCTh TPYAUTHCS, YBOXKCHUE K TPYAY U JIOJSAM TPYJa, TPYJAOBBIM JIOCTHKEHUSM,
00pOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIIEHUE K PA3HBIM BUJIaM TPYJI0BOH
NeSATeTbHOCTH;

FOTOBHOCTh K CaMOOOCTY>KHBaHHWIO, BKJIIOYass OOy4YeHHE M BBHITIOJIHEHUE JIOMAIITHUX
00s13aHHOCTEH.

JIMYHOCTHBIE PEe3YILTAThl B chepe (PU3MUECKOro, NCUXOJIOTHYECKOro, COMAILHOI0 U
aKaJIEMHUYECKOr0 0JIaromoJIydus 00y4aronmuxcs:

buzmveckoe, SMOIIMOHAJILHO-TICUXO0J0THYeCKOe, COITMAIbHOEC Oyiaronosryuue
oOydJaromuxcs B KU3HU 0O0pa3oBaTeIbHOW OpraHu3aluH, ONIYIICHHE JIEThbMU
0€30MaCHOCTH U MCUXOJIOTUUECKOTO KoMbpopTa, HHGOPMAITMOHHON OE301TaCHOCTH.

Ilhanupyemoie memanpeomemnule pe3yibmampl 0C60EHUA RPOZPAMMbBL RO XUMUU
MeranpenMeTHble pe3yJbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTENbHOM MPOTpamMMBI
IpeACTaBICHBI TPEeMs TPYIIaMH YHUBEPCAIbHBIX YueOHbIX nericTBuit (Y'Y ).

PerynsatvuBHbIe YHUBEpCAIbHBIC YUCOHBIC JIEHCTBHS

BrinyckHuK HayuuTCS:

CaMOCTOSITEJIbHO OINpPENENATh LEIU, 3aJaBaTh MapaMeTpbl U KPUTEPUHU, MO KOTOPHIM
MOKHO OINPENEIUTH, YTO LETb JOCTUTHYTA;

OLICHUBAaThb  BO3MOXXHBIE TOCJIEACTBUSL  JOCTHI)KEHHS IIOCTABICHHOM ULEIu B
JESITEIPHOCTH, COOCTBEHHOMN JKM3HU M KU3HHU OKPYXKAIOIIUX JIIOJIEH, OCHOBBIBAsCH Ha
COOOPAKEHUAX ITUKU U MOPAJIH;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3aJla4ll B 0OPA30BATEIbHON NEATEIHLHOCTH U
AKU3HEHHBIX CUTYaIIMSIX;

OLICHUBAaTh PECYpPChl, B TOM 4YHCIE BpeMs M JApPyrHe HEMaTepUalIbHBIE PECYPCHI,
HEO0OXOIUMBIE JJIS TOCTH)KCHHSI TIOCTABICHHOH T1EITH;

BBIOWpATh MYTh JOCTHXKCHUS II€NH, IJIAHUPOBATh DEIICHHWE TOCTABICHHBIX 3ajad,
ONTUMU3UPYS MaTepUalbHble 1 HEMaTEepUAJIbHbBIE 3aTPAThI;

OpraHu30BbIBaTh A(DPEKTUBHBIA TMOUCK PECYPCOB, HEOOXOMUMBIX IS JOCTHKCHUS
MMOCTABJICHHOM I1E/IH;

COMOCTABJISITh MOJYUYECHHBIM PE3YybTaT JEATEIIbHOCTH C MOCTABICHHOM 3apaHee 1eJbIo.

2. [lo3HaBaTeNbHEBIC YHUBEPCATbHBIC YICOHBIC TEHCTBUS
BrinyckHUK HayUuTCA:




UCKaTh M HaXOJWTh OO0OOIIEHHBIE CIOCOOBI pElIeHus 3aJady, B TOM YHCIE,
OCYIIECTBIISTh Pa3BEPHYTHIH HHPOPMAITMOHHBIN MOUCK U CTAaBUTh HA €70 OCHOBE HOBbBIC
(yueOHbIe U TTO3HABATEIbHBIC) 3a/1a4H;

KPUTUYECKH OIEHUBATh M WHTEPHPETUPOBATH HHGOPMAIMIO C pa3HBIX MMO3UIUNI,
pacro3HaBaTh U (PUKCUPOBATH MPOTUBOPEUUS B MH(POPMAIIMOHHBIX UCTOYHUKAX;
HCIIOIb30BaTh Pa3IUYHbIE MOJEIBLHO-CXEMAaTUUECKUE CpeCTBa ISl TMPEJCTaBICHUS
CYLIECTBEHHBIX CBSI3€d WM OTHOLICHUW, a TaKXe IMPOTHUBOPECUYUM, BBISBICHHBIX B
MH()OPMAIIMOHHBIX UCTOYHUKAX;

HaXOJIUTh U MPUBOJAUTH KPUTUUECKUE apPTyMEHTHI B OTHOIICHUH JIEUCTBUN U CYXKIACHUN
JPYroro; CIOKOWHO W Pa3yMHO OTHOCUTHCSI K KPUTHUYECKUM 3aMEUaHUSIM B OTHOIIEHUH
COOCTBEHHOTO CYXJICHUS, paCCMaTPUBATh UX KaK PECYpC COOCTBEHHOTO Pa3BUTHS;
BBIXOJIUTh 32 PaMKH Y4eOHOTO MpeIMeTa U OCYHIECTBIIATH II€JICHANPABICHHBIN MOUCK
BO3MO>KHOCTEH I IUPOKOTO MEepeHOca CPEACTB U CIIOCOOOB JICHCTBUS,

BBICTpaUBaTh  HUHIAMBUAYAIbHYIO  OOpa3oBaTEIbHYIO  TPAcKTOPHUIO,  YUYHUThIBAs
OTpaHUYEHUS CO CTOPOHBI IPYTUX YUaCTHUKOB U PECYPCHBIC OTpaHUYCHUS,

MEHSTh U YJEPKUBATh pa3HbIC MO3UIINH B TTIO3HABATEILHOMN JEATEILHOCTH.

3.KoMMYHHKATHUBHBIC YHUBEPCAIbHBIC YICOHBIC JCHCTBUS

BBINTyCKHUK HAYYUTCS:

OCYIICCTBIISITH JCIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHM, TaK U CO B3POCIBIMH
(kak BHYTpH 0Opa30BaTeIbHOM OpraHu3aluu, Tak U 3a €€ IpelaeiamMu), Moa0uparh
NapTHEPOB JIJISl IETIOBOM KOMMYHHMKAIIMKA MCXOMAS U3 COOOpaKeHHM Pe3yJbTaTUBHOCTU
B3aMMO/JICHCTBUS, a HE TUYHBIX CUMITATU;

IpU OCYIIECTBICHUU TPYNIOBOM pabOThl OBITh KaK PYKOBOJIUTENEM, TaK U UJICHOM
KOMaHJbl B Pa3HbIX poJisiX (T€HepaTop HAEH, KPUTHUK, UCIOJIHUTENb, BBICTYIAIOIIHA,
AKCIEPT U T.1.);

KOOPJMHUPOBATh W BBIMOJHATH PabOTy B YCIOBHUSIX PEATbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICUCTBHUS;

pa3BepHYTO, JOTUYHO WU TOYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHHEM
aJIeKBaTHBIX (YCTHBIX M MUChbMEHHBIX) SI3BIKOBBIX CPEJICTB;

pacno3HaBaTh KOH(JIMKTOTEHHBIE CUTyallMd W TMPEeAOoTBpaliaTh KOHQIUKTHI A0 HX
aKTUBHOM (ha3bl, BBICTPANBATh JICTOBYIO M 00pa30BaTENbHYI0 KOMMYHHUKAIINUIO, n30eras
JUYHOCTHBIX OIICHOYHBIX CY)KJICHU.

IInanupyemoie npedmemmusie pe3yapbmanvl 0C60CHUA RPOZPAMMBL HO XUMUU
B pesynbrate n3ydeHus yueOHOro npeaMera «XHUMHS» Ha YPOBHE CpPEIHEr0 OOLIEro
o0pa3oBaHUs:
BoinyckHUK Ha 6a30BOM YPOBHE HAYUMTCS:

— packphIBaTh Ha IPUMEPaAxX POJIb XUMHH B ()OPMHUPOBAHUN COBPEMEHHON HAYIHOM
KapTUHBI MUPA U B IPAKTUYECKOU JESATEIbHOCTH YEIOBEKA;

— JIEMOHCTPUpPOBAaTh HA TMpPUMEpPax B3aHUMOCBA3b MEXKAY XUMUEHM W JAPYruMuU
€CTECTBEHHBIMU HAYKaMU;

— packpblBaThb Ha MOpHUMEpPAX TOJIOKEHUS TEOPUU XUMHUYECKOrO0 CTPOCHUS
A.M. bytneposa;




— mnoHuMaTh (pusmyeckuil cMbica llepuoguueckoro 3axona .M. MenneneeBa u Ha
€ro OCHOBE OOBSICHATh 3aBUCUMOCTb CBOMCTB XMMUYECKUX 3IEMEHTOB U 00pa30BaHHBIX
MMU BEILLECTB OT 3JEKTPOHHOTO CTPOEHUSI ATOMOB;

—  OOBSACHATH MPUYMHBI MHOTOOOpAa3usl BEIIECTB HA OCHOBE OOIIUX MpPEACTaBICHUN
00 MX cOCTaBe U CTPOEHUU;

— TMPUMEHATHh NpPaBWJIa CUCTEMATHYECKON MEXKIyHAPOAHOW HOMEHKIATYphl Kak
CpEIICTBA pa3IMYeHUs U UACHTHU(PUKALIMH BEIIECTB IO UX COCTABY U CTPOEHUIO;

—  COCTaBJISITh MOJEKYJSIPHbIE U CTPYKTYpPHBIE (DOPMYJIbl OpPraHUYECKUX BEILECTB
KaK HOcHUTeJlel HH(pOpMAILlMU O CTPOEHUH BEILIECTBA, €r0 CBOMCTBAX U MPUHAJIEKHOCTH
K ONPEJIETIEHHOMY KJIaCCy COEIMHEHU;

—  XapaKTepu30BaTh OPraHMYECKUE BEILIECTBA MO COCTABY, CTPOCHUIO M CBOWCTBAM,
yCTaHABJIMBATh MPUYUHHO-CIIE/ICTBEHHbIE CBSI3U MEXK]Y JAHHBIMU XapaKTEepPUCTHKaAMU
BEIIECTBA;

— TMPUBOJUTH MPUMEPHl XUMHYECKUX PEAKIUi, PACKPBHIBAIOIINX XapaKTePHbIC
CBOICTBAa TUMHUYHBIX MPEICTABUTENICH KJIAaCCOB OPraHMYECKUX BEUIECTB C IIEJbI0 HX
UACHTU(PUKALNUUA U 0ObSICHEHUSI 00JIACTH TPUMEHEHHUS;

— MPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUS XMMUYECKUX PEaKIHi Ha OCHOBE
3HAHMM O THUIMAaX XMMHUYECKOW CBS3M B MOJIEKYJaX pPEareéHTOB M WX PEaKIHOHHON
CIIOCOOHOCTH;

— HCIOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHUU M XMMHYECKHUX CBOMCTBaX BEIECTB
1u1st 0€301aCHOr0 MMPUMEHEHHUS B MPAKTUYECKON EeATeIbHOCTH;

— TMPUBOJAUTH IPHUMEPHI MPAKTUYECKOTO HMCIOJIB30BaHUS MPOIYKTOB MepepaboTKu
HepTH © TPUPOJHOTO Tra3za, BHICOKOMOJEKYJSIPHBIX COCAMHEHUH (MOJMATUIICHA,
CUHTETHYECKOT0 KaydyKa, alleTaTHOTO BOJIOKHA);

— TMPOBOJUTH OMBITHl IO PACIHO3HABAHMIO OPTaHWYECKUX BEIECTB: TIUIEPHUHA,
YKCYCHOM KHCTIOTBHI, HETPEJEIbHBIX KUPOB, TIIFOKO3bI, Kpaxmaiya, OEJIKOB — B COCTaBe
MUIIEBBIX IPOJYKTOB U KOCMETHYECKUX CPEJICTB;

— BIAJETh MpaBWIAMH ¥ TMpUEeMaMH Oe30MacHOW paboThl € XUMHUYECKUMH
BEIIECTBAMH U JJaOOPaTOPHBIM 000PYyI0BaHUEM;

— yCTaHaBIMBATh 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOW pPEaKIUH U CMEHICHUS
XMUMHUYECKOTO paBHOBECHS OT Ppa3lUYHbIX (AKTOPOB C IIEJBI0  OIpeaeIeHUs
ONTUMAJIbHBIX YCIOBUM MPOTEKAHUS XUMHYECKUX MTPOLIECCOB;

— MOPUBOJUTH NPUMEPHI TUPOJIA3A COJIEH B TOBCEIHEBHOM KM3HU YETIOBEKA;

— TMPUBOJIUTH MPUMEPHI OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUNA B MPUPOJE,
IIPOU3BOJICTBEHHBIX IPOLIECCAX U )KU3HEAECSATEIBHOCTH OPraHU3MOB;

— TPUBOAWTH TNPUMEPHI XUMHUYECKHUX  PEAKIUH, PpaCKpPBIBAIOIIUX  OOIIHe
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METANIOB U HEMETAJIOB;

— TPOBOJUTH PACUETHI HA HAXOXKJIECHUE MOJIEKYISIPHON (POPMYIIBI YTIIeBOAOpOAA TIO
MPOAYKTaM CrOpaHus U MO €ro OTHOCHUTEIbHOW IUIOTHOCTH M MAacCOBBIM JOJSIM
AJIEMEHTOB, BXOJSIIHNX B €M0 COCTAB;

— BJaAETh TMpaBWiIaMu O€30MaCHOrO0 OOpallleHusi C €IKUMU, TOPIOUYUMH U
TOKCHUYHBIMH BEIIECTBAMU, CPEACTBAMU OBITOBON XUMUU;

— OCYHIECTBISAITH ~ MOMCK  XHMHYECKOM  HMHpOpMAlMU 1O  Ha3BaHUSM,
UJIeHTU(PUKATOpaM, CTPYKTYPHBIM (hOpMYyJiaM BEIIECTB;



— KPUTHYECKH OILIGHWBATh M HWHTEPIPETUPOBATh XHMHUUYECKYI0 HH(POPMAIIHIO,
COZIEpKAIIYIOCS B COOOILEHUSIX CPECTB MaccoBOi nHpopmanuu, pecypcax MurtepHera,
HAYYHO-TIOMYJISIPHBIX CTAaThAX C TOYKH 3PEHHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTU B
EJISIX BBISIBICHUS OMIMOOYHBIX CYXACHUN U (POPMUPOBaHUS COOCTBEHHOU MO3UIINH;

— TPEACTaBIATh MYTH pPEIICHHS TJ00ANbHBIX MpoOJeM, CTOAIUX Tepen
YEeJIOBEUECTBOM: OKOJIOTHYECKHX, OJHEPreTUYECKHX, CBHIPHEBBIX, W pPOJIb XHMHUU B
PELICHUH 3TUX MPOOIIEM.

BoinyckHuk Ha 6a30BOM YPOBHE MOJIYYUT BO3MOYKHOCTh HAYUUTHCS:

—  WIIIOCMPUPOBAmMb HA NPUMEPAX CMAHOBIEHUE U IB0TIOYUI0 OP2AHUYLECKOU XUMUU
KaK HAYKU HA Pa3IudHbIX UCTOPUYECKUX IMANAX ee pa3eumusl,

—  UCHONB306aAMb MEmOoObl HAYYHO20 HNO3HAHUA NpPU BbINOJHEHUU NPOeKmos U
VUEOHO-UCCIe008aAMENbCKUX 3a0ay NO U3YYEeHUI0 CBOUCMS, Cnocobo8 NoLyYyeHus U
PACNO3HABAHUS OP2AHUYECKUX 8eULeCMB;

—  00BACHAMb NPUPOOY U CHOCOOLL 0OPA30BAHUSL XUMUYECKOU CBA3U. KOBANEHMHOLL
(NONAPHOU, HEeNoJAPHOU), UOHHOU, MEMALIUYEeCKOl, B000POOHOU — C Yelblo
onpeoenenuss XUMU4ecKou aKmugHOCmU 6euecms;

—  YCMaHasIu8amsv 2eHeMmu4ecKyro C6s3b Mexcoy KIACCamMu OpeaHuyecKux eeuecmes
0711  000CHOBAHUSL  NPUHYUNUATBHOU — 803MONCHOCMU  NOAYYEHUs  OP2AHUYECKUX
coeOuHeHUll 3a0aHH020 COCMABA U CMPOEHUSL,

—  YCMaHasIueamv 63auMoCesasu Medxcoy ¢pakmamu u meopuel, NPUYUHOU U
creocmeuem HNpu awaiuze NpoONIeMHbIX cumyayuti U 00O0CHOBAHUU NPUHUMAEMBIX
peuleHull Ha OCHO8e XUMUYECKUX 3HAHUU.

COJEP XAHUME KYPCA

10 kaacc
35 yacosn

BBeaenue.l gac
IlogBeHre  OpraHuYecKOM XWUMHHM  KaK  HAVKH. IlpenxmeT  opraHuyeckou

XI/IMI/II/I.CDaBHeHI/Ie OpPraHN4YCCKUX COGI[I/IHGHI/Iﬁ C HCOPraHM4YCCKHUMMH. HDI/IDOI[HBIG,

HCKYCCTBCHHBIC M CHHTCTHYCCKHC OPIraHHMYCCKHC COCIMHCHMHI. MecTo M 3HAYCHHUE

ODFaHI/I‘-IeCKOI\/'1 XMMHH B CUCTEMC CCTCCTBCHHBIX HAVK.

Tema 1. Teopusi CTpOeHHSI OPraHUYECKUX COeJUHEHHH 3 yaca

XHUMHYECKOS CTPOCHME KaK IOPSJIOK COCAMHEHHUS aTOMOB B MOJIEKYJIE COIJIACHO
nX _ BaJIeHTHOCTH. OCHOBHBIC  IIOJIO)KEHHMS  TECOPHH _ XMMHYECKOT'O  CTPOCHHS
opraHmueckux coeauHeHMMA.M. byrinepoBa.YIIepoaHbId  CKEJIET OpraHHYeCKON
MOJEKYJIbl.  KpaTHOCTHL XMMHYECKOW CBS3U. 3aBHCHMOCTH CBOWMCTB _BEIIECTB OT
XUMHYECKOrOo CTpoeHHs. 1'OMOJIOTHSI M TOMOJIOTH, M30MepHusi M m3omephl. [loHaTHE 0O
byHKIMOHAILHON Tpymie. JIpuAanunel  KiiaccHUKAIMNA OPraHUuYSCKUX COEAMHECHHUM.
CucreMaTnueckas MEXKJVHApPOJAHAs HOMEHKJIATypa M IPUHIMIBI _00pa3oBaHHs
Ha3BaHUN OPraHUYCCKUX COCTMHCHUM.

Tunel XMUMHYECKUX PEAKIIMNA B OPTraHUMYECKOM XMMMH.




IIpakTuuyeckas padora Ne 1 KauecTBEHHBIN aHAIN3 OPraHUYECKUX COECTUHEHUN

Tema 2. YriieBoaopoas! 1 MX NPUPOAHbIC HCTOYHUKH 9 YacoB

IIpuponssiii ra3. Ankassl. [lpupomnsiii ra3 kak TtommmBo. IIpenmymecrsa
MPUPOAHOTO raza nepea ApyruMu BugamMu Tormea. CocTaB MpUpPOAHOTO rasa.

A 1 x a H . CTpocHHE MOJCKYJBI MeTaHa. I OMOJIOTHYECKHM psIaJIKaHOB.
I'omonorn. Howmenknatypa.M3oMepust  yIIepogHOrO  cKejieTa.  3aKOHOMEPHOCTH
M3MEHEHMS (DU3UYECCKUX CBOMCTB. XMMHYSCKHE CBOMCTBA aJKaHOB (HA IpHMEpPE METaHa
A_DOTaHA):. PCEAKIMU 3aMEIIeHHs (TaJOr€HUPOBAHM), JCTHAPHUPOBAHUS KaK cHoco0d
IIOJIVUCHUS] COCAMHCHUNA B OpPraHMYECKOM CHHTE3€. ['OopeHHMe MeTaHa KaK OJIMH M3
OCHOBHBIX MCTOYHHMKOB TEILIa B IPOMBINIJICHHOCTH M B ObITYy. HaxokjieHne B mpupoae
1 IpUMEHEHME aJKaHoB. [IoHsATHE 0 IMKJIOaTKaHaX.

A 11 K ¢ H Bl. Cmpoernue monexkyivl smuierd. 1 OMOJTOTHYEeCKUN psiJI aJIKSHOB.
Homenknarypa. M3omMepus yriaepoOgHOTO CKEJIeTa M IOJ0KCHHMS KpaTHOW CBS3U B
MOJIEKYJIE. XMMHYECKHE CBOWCTBA (Ha IpHMEPE DTHWIEHA): PEAKIIMH IPUCOCIMHECHUS
(raJoreHUpoOBaHUE, 2uUOpuUposarue, TUAPATALNS, 2UOpo2ai02eHuposanue) Kak crnoco0d
IIOJIVICHUS (OYHKIIMOHAIBHBIX IIPOM3BOJIHBIX YIJIEBOJIOPOJIOB, TOpPCHHS.
IlonuMepus3anmsa  STWJIIEHA KaK  OCHOBHOC  HAIIpaBJICHHWE €ro  HMCIOJIb30BaHMUSL.
IlonuyTHneH KaK  KPYIMHOTOHHAXKHBIM  MPOAYKT  XMMHYECKOrO  IIPOM3BOJICTBA.
I[IpuMeHeHNe STUJICHA.

AadxkaaguneHp M Kaydyku IlousTue 00 alkaaueHax KaK yrieBOJIOpOJax C
IBYMsI BOMHBIMHU cBsi3siMu. IlonmmmMepusanmst guBuHMia (OyragueHa-1,3) kak cnoco0
IIOJIVIYCHUS] CHMHTSTUYECKOro Kaydyka. HaTypajdbHBId M CHHTETHYECKHUM KaydyKH.
Bynkanmzanus kaydyka. Pesuna. IlppMeHeHre KayduyKka U pe3UHBL.

A 1 K ¥ H Bl. Cmpoenue monexyavl_ ayemuiera. 1 OMOJIOTHUECKUI psiJi aJKWHOB.
Howmenknarypa. M3oMepus yriaepoJHOro CKeJeTa M NOJOXKCHMS KpaTHOM CBSI3U B
MoJIeKyJIe. XMMHYECKHE CBOMCTBA (Ha MpHUMEpPE allCTHICHA): PEaKIMU IIPUCOCIANHCHHUS
(raJoreHUpoBaHUE, 2uopuposarue, TUAPATALNS, 2UOpPOo2ai02eHuposanue) Kak croco0
IIOJIVUCHUS] MOJMMEPOB M JIPYTHX IIOJIC3HBIX HOPOAYKTOB. I'opeHmMe aneTruiieHa Kak
HCTOYHHK BBICOKOTEMIICPATYPHOI'O INIAMEHM JUISI CBAapKW M PE3KH METaJIOB.
IIpuMeHeHne aleTUICHA.

A p ¢ H bI. BeH30J1 KaK IpeJICTABUTESIb apOMATHUYSCKUX YIIEBOA0P010B. Cmpoenue
MOJIEKYIbl_Oen301a. XUMUUECKUE CBOMCTBA: PEaKIMHU 3aMEIICHUS (raJIOreHUPOBAHUE)
KaK CIIOCO0 IOJYYCHHUS XUMHYECKHMX CPEJICTB 3allUTHl PAcTCHUM, IPUCOCAUHEHMUS
(ruapupoBaHME) KaK JIOKAa3aTEIbCTBO HENPEACIBHOr0 XapakrTepa OeH3oja. Peakims
ropeaus. I[IpuMeHenne 6eH30a.

He ¢ T 5. Cocta u nmepepabotka Hedhtr. Hedrenmponaykrel. bensun u monsitue 06
OKTaHOBOM YHCIJIC.

lemoncTpamun. ['openue mertaHa, sTwieHa, aneTuieHa. OTHOIIEHHWE MeETaHa,
ATWJICHA, aleTHiICHa M OCH30j1a K pacTBOpPY IEpMaHTaHaTa Kajaus M OpOMHOM BoOJIE.
[Tonydyenue »oTuiieHAa peakuend JaerujpaTaidyd dSTaHoJa, aleTUIeHa KapOuIHBIM
criocoboM.. Komnekiusi 00pa3noB HepTH 1 HEPTENPOAYKTOB.

JlaGopaTopHble onbIThI. 1. M3roToBIeHHEe MOEICH MOJIEKYJ YIJIEBOJIOPOIOB.. 2.
O3nakomienue ¢ koyekiued «HedTh u mpoayKTsl ee nepepadoTKm.




Tema 3. Kuciopoacoaep:kaimue opraHmyecKkue CoOeJMHEHUs U MX NPHPOJHbIE
ucTouHuku 11 gacos

C 1 u p 1 . Knaccudukanms, HOMEHKJIATypa, H30MEpHs coupToB. MeTaHon u
OTAaHOJ KaK TPEACTABUTCIIM NPEACILHBIX OJHOATOMHBIX CIIMPTOB. XHWMHYECKHE
CBOMCTBa (Ha IIpUMEpPE METAHOJa M ATaHO0Ja): B3aUMMOJCHCTBUE ¢ HATPHEM KaK CII0C00
YCTAaHOBJICHHUS HAJIWYHS THAPOKCOTPYIINEI, PEAKIIMS C TAJIOT€HOBOJOPOIaMH KaK cnocod
IIOJIVYEHHST PACTBOPUTEICH, ACTHApATAllMs KaKk cnoco0 modaydeHHus STuieHa. Peakims
TOPEHUS: COUPTHI KaK TOIUIMBO. IIpuMeHeHne METaHoaa M 3TaHoJa. DHU3HOIOIrHIECKOe
JICICTBME METAHOJIa M DTaHOJa Ha OpraHM3M YeJoBeKa. DTHICHIIMKOIb U TIHUICPUH
KaK MPEJACTAaBUTEIN NPEJEIbHBIX MHOIOaTOMHBIX ciupToB. KayecTBeHHas peakius Ha
MHOI'0ATOMHBIE CIIMPTHI M €€ NPHMEHEHHUE JI paclO3HAaBaHWS TJIMIIEPHHA B COCTAaBE
KOCMETHYECKHX cpeacTB. IlpakThueckoe NpHMEHEHHME STHJICHIJIMKOJS M TJIHIEpUHA.
IlosyyeHne sTaHojia OpOKEHHMEM TJIFOKO3bl M TUJpaTaluei STuiieHa. [ uopoxkcuibHas
epynna kax yukuyuonanvhas. Ilpeocmasnenue 0 6000p0OHOLU C8A3U.

KamMenHbp 1 yroab. P eHon CrpoeHue MOJEKYIbI heHOJA. Braumnoe
GAUSHUE _AMOMOE_6_MOJIeKyae _(hernona. Xumuyeckue Cc60UCmed:. 63aumooeltcmeue c
Hampuem, 2uopokcuoom_nampus, opomom. IlpumeHenune denona IloamkoHaeHCAIUS
dbenosa ¢ popManpaernaom B dheHoaoGopMaabaeruinyio cMmoiy. Ilpumenenne dbenosa
Ha OoCHOBE cBOMCTB. ITonyuenne peHo1a KOKCOBAHMEM KaAMEHHOI'O YIJs.

A npagerugpbl. Meranaiab (opMaliperny) U dTaHadb (aleTaabIeru) Kak
IIPEACTABUTEIN IPENEIbHBIX anbaernaoB. KauecTBeHHbIE peaKIIMM Ha KapOOHUIBHYIO
rpynny (peakims «cepeOpsiHOro 3epKajiay, B3auMojaencTBue ¢ ruapokcuaoM meau (II)
U KX NpUMEHEHHE JUId OOHApYKEHHS INPEAEIbHBIX aIbIETHI0B B IMPOMBIILIEHHBIX
CTOYHBLIX _BoJiaX. TOKCHMYHOCTb _alpJAeruaoB. IlpumMmeHeHue dopMaiabiernaa u
aneranpaeruaa. llonydenue aibpbaeruoB OKMCIEHUEM COOTBETCTBYIOIINX CITUPTOB.

KapO6oHOBBE KHCIIOTBHL. YKCYCHAasI KHCJIOTA KaK IMPEACTABUTEIb
IpEACIbHBIX OJHOOCHOBHBIX KaPOOHOBBIX KHCJIOT. XMMUUYECKHE CBOMCTBA (HA IIPUMEPE
YKCYCHOM KHCJIOTBI): PEaKIMU C METAIJaMH, OCHOBHBIMH OKCHJIAMH, OCHOBAHHUSIMH H
COJLIMH _KaK TIOJTBEPKIACHHUE CXOJCTBA C HEOPraHMYECKHMMH KHCJIOTaMH. Peaknus
TepUdUKAIIMA KaK Ccroco0 MONy4YeHHs CIOXKHBIX 3dupoB. [IpumeHeHne ykcycHOM
KuCIOTHL. [lomydeHne KapOOHOBBIX KHCIOT OKHCICHHEM aibAeruaoB. [IpuMeHeHue
YKCYCHOM KHCJIOTBI Ha OCHOBE CBOMCTB. lIpejicTaBiieHHE O BBICHIMX KapOOHOBBIX
KucaoTaxBeIciine )KUPHBIE KUCIOThHI HAa PUMEPE MATIbBMUTUHOBOM U CTEAPUHOBOM.

CnoxHble dPups u X up bl. CliokHbIE dDUPLI KAK MPOIYKTHI
B3aMMOJICHCTBUS KapOOHOBBIX KHCJIOT CO CIMpTaMHM. IIpUMEHEHHE CI0KHBIX YPHUPOB B
MUIIEBON U Map(OIOMEPHON MPOMBINLIEHHOCTH. JKHUPBI KaK CI0KHBIE d(UPLI [NIMIIEPHHA
M BBICIIMX KapOOHOBBIX KHCJIOT. PacTHUTENbHBIE M JKUBOTHBIE KMPBI, HMX COCTAaB.
Pacrio3HaBaHHWe PAacTUTEILHBIX JKHPOB Ha OCHOBAaHUHM HMX HENPEIECIBLHOIO XapakTepa.
[IprmMeneHue KUPOB. I MAPOIM3 MM OMBLICHHE JKMPOB KAaK CIOCOO IMPOMBIILIEHHOTO
MIOJIVUEHHS COJIEH BBICIIMX KapOOHOBBIX KUCIOT. MbLI4 KaK COJIM BBICIIMX KapOOHOBBIX
KHCJIOT. MoIoIIre CBOMCTBA MBIJIA.

VriaeB o I bl. YIIEBOABL, UX KilacCH(UKAIMA: MOHOcaxapujabl (TJIIOKO3a),
aucaxapuabl  (caxapos3a) M moamcaxapuabl  (KpaxMaJl M IIEII0JI03a).  3HAYEHHE
YIJIEBOJIOB B JKMBOM NIPUPOJIE M B JKM3HHM dYejoBeKa. [JIFOKO3a KaK allbJIeTHI0CIHUPT.
bpoxenne raroko3wl. Caxaposa. [udpoausz caxaposvi. Kpaxmaa M IEIII0I03a KaK




OMOJOrHYeCcKre MOJUMEpbl. XMMUYECKHE CBOMCTBA Kpaxmala U HEeJUT0I03bl (THIPOJIn3,
KQueCTBEHHAsl peakildsg ¢ MOI0M Ha KpaxMal U €€ NPUMEHEHHE JJid OOHapyKeHus
KpaxMajia B mpojykTax nutanus). [IpuMeHeHune u OuoJorHyYecKas poJib YIIEBOJIOB.
[lonsiTie 00 MCKYCCTBEHHBIX BOJIOKHAX HA IPUMEPE alleTaTHOIO BOJOKHA.
JdemoncTpanun. KavecTBeHHass peakuussi Ha  MHOTOATOMHBIE  CHUPTHI.
PactBopumocts (eHoNla B Bojae Mpu OOBIYHOM TemmepaType M IpU HarpeBaHUMU.
KauectBennbie peakuuu Ha ¢eHon. Peakums «cepeOpstHOro 3epkaiiay allbIeTUIOB U
MIHOKO3bl. OKHUCJIEHHE AJIBJAETUAOB M TJIIOKO3bl B KHCIOTHI C MOMOIIBIO THAPOKCUAA
menu (II). Komnekmus a¢pupHbix macen. KauecTBeHHast peakiiys Ha Kpaxmall.
IpakTuueckas pa6ora Ne 2 XumMuueckue CBOWCTBa KapOOHOBBIX KUCIIOT

Tema 4.A30Tcoaep:xanue cOeJUHEHUS M UX HAXOXKIEHHE B *KMBOHM mpupojaes
4acoB

A M u H bl [lonsatue 06 amunax. [lonyuenue apoMaTH4ecKOro aMrHa - aHUJIMHA -
U3 HUTPOOEH30J1a. AHUJIMH KaK OpraHMYecKoe OCHOBaHWE. B3anMHOE BIIMSIHUE aTOMOB
B MOJICKYJIe aHWJIMHA: OCJIa0JICHUE OCHOBHBIX CBOMCTB M B3aUMOJCHCTBHE C OPOMHOMN
BOoJOM. [IpyuMeHeHne aHWIMHA Ha OCHOBE CBOMCTB.

A MuHaokKuciaoT bl. CoctTaB U HOMEHKJIATypa. AMHUHOKUCIOTHI Kak
amdortepHbie oprannyeckue coenuneHus. [lentuanas cBsa3b. buonornyeckoe 3HaUeHUE
o-aMUHOKUCIOT. O01aCTH TPUMEHECHHSI aMUHOKHCIIOT

b e n x u. benku kak npupoansie O6uononuMepsl. CocTaB U CTpOeHHE OETKOB.
[lepBuyHasi, BTOpUYHAs M TPETHYHAs CTPYKTYphl OelkoB. XUMHYECKHE CBOMCTBA
0eNkoB: ruAponn3, neHarypauud. OO0Hapyx)eHue OENKOB MPH MOMOIIKM KayeCTBEHHBIX
(uBeTHbIX) peakmuil. I[lpeBpameHusi OeNKOB MHUIIM B OpraHu3Mme. buonorudeckue
GbyHKIMHN OEIIKOB.

I'enetnueckas CBSI3b  MEXKIY  KJaccaMH OPraHUYECKUX  COCIMHEHUHU.
WNnenTudukaius opraHM4eCKuX BEIIeCTB.

JlemoncTpanuu. PactBopeHue u ocaxjeHue OeiakoB. [IBeTHbIE peakiiuy OENKOB:
KCaHTONPOTEMHOBAs U OuypeToBas. ['opeHre NTUYbero mnepa u MepCTsIHOW HUTH. .

IIpakTuyeckas padora Ne 3.PemieHue SKCIEPUMEHTAJIbHBIX 3a/a4 IO TEME
«A30TCoepKALNE OPTAHUYECKUE BEIECTBA»

Tema 5. buosiornyecku akTUBHbIE OPraHUYeCKHe COeJMHEHns 24aca

® e pwme HT b. OepMEHTH KaK OHMOJOTMYECKHE KATATM3ATOPHI OEIKOBOM
npupoasl. OcoOeHHocTH (yHKIIMOHMpOBaHUA (epmeHToB. Ponb depmeHTOB B
KU3HEAEATEIbHOCTH )KUBBIX OPraHU3MOB U HAPOJHOM XO3SICTBE.

B uTawmu H bl [lonsatue o Butamunax. Hapyiienusi, cBsi3aHHbIE ¢ BATAMUHAMMU
ABUTaAaMUHO3bI, TUTIOBUTAMUHO3bI U TUIIEpBUTAMUHO3bI. Butamun C Kak mpeicTaBUTelNb
BOJIOPACTBOPUMBIX BUTAMHUHOB M BHUTAMHMH A KakK NPEICTABUTENb KUPOPACTBOPUMBIX
BUTAaMHUHOB.

I' o p M o H bl. lloHATHE O TOpPMOHAX Kak TYMOpPaJbHBIX pErYJIITOpax
KU3HEACATEIbHOCTH KUBBIX OPraHU3MOB.

Tema 6 I/ICKyCCTBeHHbIe H CHHTCTHYICCKHUC IMOJIUMEPBI 2 Jaca



NckyccTBeHHBIEe NOITHUM e P bl [lolydeHrne HCKyCCTBEHHBIX IMOJIMMEPOB,
KaK MPOAYKTOB XMMHUYECKOW MOAU(PUKAIMU TPUPOJHOTO TMOJIUMEPHOTO CHIPHSI.
HckyccTBeHHBIEC BOJIOKHA (AIIETATHBIN IIEJIK, BUCKO3a), UX CBOIMCTBA U MPUMEHEHUE.

CuHTeTHUYEeCKHUE NOJHUMEe P bL [lonydeHne CHHTETUYECKUX TTOJTUMEPOB
peaKUUsIMUA MOJUMEPU3AIUA U TOJUKOHAEHCAMU. CTPyKTypa MOJIMMEPOB JIMHEWHAS,
pa3BETBIEHHAs W NPOCTpaHCTBEHHasA. [IpencraBUTENM CHUHTETUYECKUX IIJIACTMACC:
MOJIU3TUIICH HU3KOTO W BBICOKOTO JABJICHUSA, ITOJUIIPONMUIICH U ITOJWBUHUIXJIOPUIL.
CunTeTndeckne BOJIOKHA: JaBCaH, HUTPOH U KaIpOH.

Hemoncrpamun. Komnexkuuss mmactMace W w3genud w3 Hux. Koiuekuun
VCKYCCTBEHHBIX U CUHTETUUYECKHU BOJIOKOH M M3JIEJIMM U3 HUX. Pacnio3HaBaHHWE BOJIOKOH
10 OTHOLLIEHUIO K HATPEBAHUIO Y XUMUYECKHU PEAKTUBAM.

IIpakTuuyeckas padora Ne 4. PacriozHaBaHME IJIACTMACC U BOJIOKOH.

Tema 7 O0001IeHNe 3HAHUI 32 KypPC OPraHM4YecKoO XUMHUM.2 Yyaca

11 kaacce
34 yaca

Tema 1 Crpoenue atoma u nepuoanyecknii 3axon /I. M. MenneneeBa 3uaca

OCHOBHBIE CBEJAEHUSA O CTPOEHUHU aToMa. CoBpeMEHHAsi MOJIEJIb
CTpO€HHUs aToMa. SAApo: MPOTOHBI U HEUTPOHBI. M30TOMNBI. DIEKTPOHBI. DJIEKTPOHHAS
000s109Ka. DHEPreTUYECKUN ypOBeHb. DJIEKTPOHHAs KOHbUTryparus aroMa. OcHogHoe u
6030yoicoennble_cocmosnus_amomos. Knaccubukanus XUMUYECKUX 3JIEMEHTOB (S-, P-,
d-ssemenTsl). OcOOEHHOCTH CTPOEHHS DHEPIEeTUUECKUX YPOBHEN aTOMOB d-3JIEMEHTOB.

[Tepuonumueckuu 3akoH . UMenageneeBa B CBeTE YUYEHHUS
ocTpoeHuu aToma. Orkpeitue 1. . MeHaeneeBbIM MepUOIMUECKOT0 3aKOHA.

Ilepuoanueckass cucTeMa XuMHYeckux aiaemeHToB JI. M. MenaeneeBa -
rpaduyeckoe  OTOOpakeHHWE  NEPUOJAMYECKOTO  3akoHa. DU3WYECKHH  CMBICI
MOPSIKOBOTO HOMEpa BJEMEHTa, HOMEpa Iepuojia U HoMepa rpynibl. PuU3MYECKui
cMbica [lepuonndeckoro 3akoHa. BajieHTHBIE 3E€KTPOHBI. [[pUYMHBL M 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB DJIEMEHTOB BUX COSJIMHCHHUHN 110 IIEPHOJIaM U TPYIIIIaM.

ITonoxxeHue BOAOpPOJa B MEPUOAUUYECKON cHUCTeME. 3HAUYCHHE IEPHUOIUYECKOTO
3aKOHAa W TEPUOJMYECKON CHUCTEMbl XUMHYECKHUX 3JieMeHTOB JI. M.MenneneeBa s
pPa3BUTHS HAYKHA U TIOHUMAHUA XUMHYECKOW KapTHUHBI MHUpA.

JeMmoncTpanuu. Pazmuunbie (GopMbl MEPUOAMYECKON CHUCTEMBI XUMHUYECKHUX
anemenToB 1. 1. Menaeneena.

Tema 2 Crtpoenue BemecTBa 13 gacos

OJNEKTPOHHAsl  OPUPOJIa  XUMHUYECKON  CBSI3U.DJEKTPOOTPULIATEIbHOCTD. BUbl
XUMUYECKOW CBsA3U (KOBaJICHTHAS, MOHHAS, METAININYECKasi, BOAOPOAHAs) U MEXaHU3MbI
ee oOpa3oBaHus.

KoBanentHnasa xumMuueckasa cBs3b. [lonspHas u HenonsipHas
KOBaJICHTHBIE CBA3U. [{umons. [TonsipHOCTH CBSI3U M MOJSAPHOCTh MOJIEKYJbl. OOMEHHbIN
Y JOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3U.




MonHas xuMuueckas ¢ B33 b Katnons u annonsl. Knaccuduxanus
MOHOB.

Mertannuueckas XUMUUYECKasa CBA3b. OCOOEHHOCTH CTPOCHHUS
aTOMOB MeETa/lIoB. MeTanueckass XuMu4deckas cBsizb. (CBOWCTBa BEUIECTB C 3TUM
TUIIOM CBSI3H.

BogopoanHasg xXumMmuueckKkasa CB i3 b MeKMOIEKyIIpHas U
BHYTPUMOJIEKYJISIDHAsE BOJOPOJHAS CBS3b. 3HAYEHHE BOJAOPOAHOM CBA3M IS
OpraHu3aluu CTPYKTYp OMOIMOIMMEPOB.

Kpucmannuueckue u amopgueie eewpecmea. Tunvl Kpucmaiiuyeckux peuiemox
(amomHas, MONEeKVIAPHAS, UOHHASA, MEeMaIIuyecKkds). 3aeucumocms Quauieckux
CB0licm8 gewecmsea om muna Kpucmaniuiyeckou pewemxu. [IpudrHbl MHOro0o0pa3us
BEILIECTB.

IToauwme p bl [lnacTMaccsl: TepMOIIIACTHI U PEAKTOIIACTBI, UX MPEACTABUTENH
U npuMeHeHue. BosokHa: mpupojHble (pacTUTENbHbIE M XUBOTHBIE) U XMUMHYECKUE
(MCKyCCTBEHHBIE U CUHTETUYECKHE), UX MPEJCTABUTENH U IPUMEHEHUE.

'a3oo00pa3Hoe cocTOgSHUE BellecTB a. Tpu arperaTHbx
coctosinus BoJibl. OCOOEHHOCTH CTpOEHHs Ta30B. MoJsipHBI 00BEM ra3000pa3HbIX
BEILECTB.

[Ipumepbl ra3000pa3HBIX NPHUPOAHBIX CMECE: BO3AYX, NPHUPOAHBIA ras.
3arpsizHeHne atMocepsl (KUCIOTHBIE OXKIU, MTAPHUKOBBIN 3(pdekT) u 60oprda ¢ HUM.

[IpencraButenu ra3o00pa3HbIX BEHIECTB: BOAOPOJ, KUCIOPOJ, YIJIEKUCIBIA Tas3,
aMMuak, 9TuieH. VX nonydenue, coOupanue 1 pacro3HaBaHue.

KXunkoe coctosnue BemecTB a. Boga. [lorpe6ienne Boabl B ObITY U
Ha TPOU3BOJICTBE. JKeCTKOCTh BOABI U CITOCOOBI €€ YCTPAHECHHUS.

MuHepalibHbIE BOJIbI, UX UCIIOIB30BAHUE B CTOJIOBBIX U JIEYEOHBIX LIETISX.

Kunkue KpucTamibl U UX IPUMEHEHHE.

TBepnoe cocTosHue BenlecTBa. AMopdHbIe TBEpbIE BEIIECTBA B
OpUPOJE M B JKM3HU YEJIOBEKAa, MX 3HAueHHE U mpuMeHeHuwe. Kpucraminueckoe
CTPOCHHE BEUIECTBA.

HducnepcHble cucrteM bl [loHdTre 0 gucnepcHeIx cucreMax. JucnepcHas
¢a3a u qucnepcuonHas cpeaa. Kinaccupukanus TucnepcHbIX CUCTEM B 3aBUCUMOCTH OT
arperaTHoro  COCTOSIHUSL ~ JAMCIIEPCHOW  cpelbl M JUCHEPCHOHHOM  (a3bl.
['pybonucnepcHble CUCTEMBL: SMYJIbCUU, CYCIIEH3UH, a3p030Jid. [IoHATHE 0 KOJIONax.
ToHKOaUCIIEpCHBIE CUCTEMBI; TeJIH U 30JU.VICTUHHBIE PACTBOPBL.

CocTtTaB BemecTBAa U CMe c e i BemecrtBa MOJEKYIIpHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA cocTaBa BellecTB. [loHsATHE «10ms»
U €€ Pa3HOBHUJIHOCTH: MaccoBas (0JI1 3JIEMEHTOB B COEJMHEHUH, J0JI1 KOMIIOHEHTA B
CMECH - J0Js MPUMECEH, J10JIs1 PACTBOPEHHOI'O BELIECTBA B PacTBOpE) U OObEMHas.
Jlosist BBIXOJ@ IPOAYKTA PEAKIUU OT TEOPETUYECKH BO3MOKHOTO.

JdemoncTpanuu. Moaenp KpUCTAUIMYECKOW PEIIETKH XJIOpuaa Hatpud. Mojenu
KPUCTAJTMYECKUX PEILIETOK «CYXOTo JbJa» (WIK nojaa), aiMasa, rpadura (Wid KBapua).
Mopens wmonexkynsl  JIHK.  OO6pasubt mnactmace  (peHonodopmanbaeruaHeie,
MOJINYPETaH, TMOJMATUIICH, MOJHUIPONWIEH, TMOJIUBUHWIXIOPUA) U U3LEIHS U3
HUX.O0pa31bl BOJIOKOH (LIEPCTh, HIENK, alleTaTHOE BOJIOKHO, KallpOH, JIJABCAH, HEMIIOH)
u u3genus u3 Hux. O0pas3upl HEOPraHMYECKUX MOJIUMEPOB (Cepa IIacTH4ecKas, KBapll,




OKCHJ aJIFOMHUHHUSI, IPUPOJHBIE ATIOMOCHIMKATB). MoJenb MOISIPHOro o0beMa ras3os.

Tpu arperatHbix cocTtosiHus BoOAbl. OOpa3lbl HAKUOM B YalHUKE U Tpydax

LHEHTPAJIBHOTO OTOIIeHUsA. JKeCTKOCTh BOJBI U cIOCOObI ee ycTpaHeHus. [Ipubopsl Ha

KUAKUX KpucTtauiax. OOpas3ibl  pa3inMYHBIX JUCIEPCHBIX CHCTEM: 3MYJbCHUH,

CyCIIeH3uH, a’po3oineit, reneit u 3onei. Koarymsmus. Cunepesuc. Dpdexr Tungans.
IIpakTuyeckas padora Nel.IIpurorosieHue pacTBOpoOB.

Tema 3 Xumnueckue peaknunl0 gacos

Peakuwuu, ugymume 63 UBMEHEHUS COCTaBa BellecCTB.
AnnoTponus M aJUIOTPONHBIE BUIAOM3MEHEHUs. [IpUUMHBI aIOTpONHM HA TPUMEPE
MoauduKaui Kuciaopoaa, yrieposaa u pocdopa. O304, ero 6uosorudeckas pob.

N3omepsl u n3zomepus.

Peaknuu, ugpymume ¢c M3BMEHEHHUEM COCTaBa BeIleCTB.
Peakiuu coenuHeHus, pas3ioKEHUs, 3aMEIICHHs] M OOMEHa B HEOPraHWYECKOW U
opraHuyecko xumuu. Peakumum 5K30- W SHAOTepMUYeckue. TeruioBoi 3¢ dexT
XUMHUYECKOW pEaKUMM KW TEPMOXUMHYECKHE YypaBHEHMUs. Peakiuu ropeHus, Kak
YACTHBIM CIIy4al 3K30TEPMUYECKUX PEAKIIUH.

CkKkopocTbH X HUMMETYI€€CKOHU peaxKilmua u
I'omorenHele M TeTeporeHHble  peakuun.CKOpOCTh pPEaKIMM, €€ 3aBHCHMOCTL OT
pasIMYHBIX  (aKTOPOB:  NPUPOJLI  PEArHpPYIOMIMX  BEIISCTB,  KOHIICHTPAIIUH
pearupyoumx BeNIeCTB, TEMIEPaTypPhl, IIOMAAN PEAKIIMOHHON MOBEPXHOCTH, HAJIMUMSI

Katanu3atopa.  Pojib  KaTanu3aTOpoB B TPUPOJAE U MNPOMBINIIECHHOM
npousBojicTBe..DepMEHThl KaK OHOJOTMYECKHE KaTalu3aTOpbl, OCOOEHHOCTH UX
(GYHKIIMOHUPOBAHMS.

OO0OpaTuUMOCTHh XUMHUYECKHUX peackiu il HeoOpaTumbie u
o0paTUMBbIC XWMHUYECKHE PEaKIMU. XUMHUYECKOE PABHOBECHE W €ro CMEIICHHE O]
JOEUCTBUEM PAa3NUYHBIX (haKTOPOB (KOHIIEHTPAIUS PEAreHTOB MW IPOAYKTOB PEaKIIHH,
JABJICHWE, TeMmOeparypa) Juisl CO3[JaHWs ONTUMAIbHBIX YCIOBUW MPOTEKAHUS
XMMHYECKUX TporieccoB.CrocoObl CMEIIeHnsT XUMUYECKOT0 PaBHOBECHS Ha MpUMEpe
cuHTe3a ammuaka. lloHATHe 00 OCHOBHBIX HAayYHBIX MPUHIMIIAX IPOU3BOACTBA Ha
[IPUMEPE CUHTE3a AMMHAKA WJIM CEPHOM KUCIIOTHI.

Pones BOOB B XMMHUUECKOHNU peakKuu U PactBopumocTs u
KJaccu(uKausl BEIECTB MO ATOMY MPHU3HAKY: PAaCTBOPUMBIC, MallOpPACTBOPUMBIC U
HEpPAaCTBOPUMBIE BELIECTBA.

DJIEKTPOIUTHI U HERJIEKTPOJIUTHI. IAEKTPOIUTUYECKas auccormanus. Kuciaorsl,
OCHOBaHMS U COJM C TOYKH 3PECHUS TEOPHUM DIECKTPOJUTHYECKONW aucconnanuu. Peakium
B pAacTBOpPAXx JIEKTPOIUTOB.pHH pacTBOpa Kak MOKA3aTeNib KUCIOTHOCTH CPEIBI.

'mapponns3 OpraHMYECKHUX U HEOPTraHUYECKHUX COCEJUHEH
u 1. HeoOpatumerii tunponns. OOpaTUMBIA THAPOIH3 colied. [ Uaponan3 opraHuIecKux
COCIMHEHUN W €ro MpPaKTUYECKOE 3HaYeHWe.3HAUYEHHWE TUAPOJIr3a B OUOJIOTHYECKHUX
OOMEHHBIX MPOIIECcCax.

OKHCIUTENbHO-BOCCTAHOBUTENBbHB € peakiuu CreneHb
okucnenus. OnpenesieHre CTENEeHU OKHUCIIeHUs 1o ¢opmylie coequuenus. [lonstue 06
OKHCJIUTENIbHO-BOCCTAHOBUTENBHBIX  peakiusaxX. OKUCIEHHWE ©  BOCCTaHOBJICHHE,




OKHCIIUTENb M BOCCTAaHOBHUTENb. OKHCIWTEIbHO-BOCCTAHOBUTEIBHBIE PpEAKIUHA B
IIPUPOJIE, MPOU3BOJICTBEHHBIX NMPOLIECCAX U JKU3HEEATEIbHOCTH OPTAHU3MOB

DI EeKTDP O H 3. IIEKTPOIN3 KaK OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIN IPOLIECC.
OJIEKTPOAN3 pAacIUIaBOB M PAcTBOPOB Ha mpumepe xjopuaa Hatpus. [Ipaktudeckoe
IPUMEHEHUE JJIEKTPOJIM3a B TMPOMBIIUIEHHOCTH. OJIEKTPOJUTUYECKOE IOIYYEHHE
AITIOMHUHMUS.

JlemoHcTpanumu. 3aBUCMMOCTh CKOPOCTM pPEAKIMM OT NPUPOAbI BELIECTB Ha
IIpUMepe B3aUMOJEHCTBUS PACTBOPOB Pa3JINYHbIX KACIOT OJUHAKOBON KOHIIEHTPALUU C
OJIMHAKOBBIMU TpaHyJlaMU LIMHKA W B3aUMOJEHCTBHS OJAMHAKOBBIX KYCOUYKOB pPa3HbBIX
MeTaJuIoB (MarHus, IIMHKA, kKeje3a) ¢ COJITHOW KUCIOTON. B3aumopaeiicTBue pacTBopoB
CEpHOM KHCIIOTHI C pacTBOpamMu THOCYJIb(ara HATpUs PaA3IUYHOW KOHIICHTPALUU H
Temrneparypsl. PaznoxkeHue nepokcuja BOJOPOJa C MOMOIIbIO KaTanu3aTopa (OKcuaa
mapradna (IV)) wm karamazpl celporo Msca U cbiporo kaprodens. Ilpumepsr
HeoOpaTUMBIX peaKInil, MAYIKUX ¢ 00pa30BaHUEM Ocajika, ra3a Win Bojbl. VcnbiTanue
PacTBOPOB ANEKTPOJIMTOB U HEAJEKTPOJIUTOB HA MPEAMET AUCCOIMALMN. 3aBUCUMOCTD
CTENeHU DJIEKTPOJIUTUYECKON JMCCOLMAIMM YKCYCHOM KHCIOTBI OT pa30aBiieHUs
pactBopa. ['uaponus kapbuaa kanbius. [ 'uapoan3 kapOOHATOB IIETOYHBIX METAIIOB U
HUTpaToB IuHKa uiu ceunna (II).

IpakTnueckas padora Ne 2. [lonyuenue, coOupanue u pacro3HaBaHUE Ta30B.

Tema 4 BemecTrBa u MX CBOMcTBa7 4acoB

M e T a a1 bl. OKHCINTEILHO-BOCCTAHOBUTEILHBIC CBOMCTBA IIPOCTHIX BEIIECTB —
METAJUIOB IIaBHBIX M ITOOOYHBIX HOArPYII (MEAb, XKeae30). BzanmoaeiicTBue METaIOB
C HEMeTaUlaMHu (XJOpOM, CEpOol U KHUCJIOpOoaoM). B3aumoneicTBHe IIEIOYHBIX M
IIEJIOYHO3EMENIBHBIX METAIOB C BOAOM. OJIEKTPOXUMMUYECKHN Ppsifl HampsHKEHUR
METa/uI0B.  B3anmmopelcTBME METAUIOB C  pPacTBOpaMH  KHCJIOT U COJICH.
AmromuHOTepMUS. B3ammopeiicTBue HaTpus C dTaHoiIoM U (¢eHonoM. Kopposus
MeTaJu10B. Buabl Koppo3uu. IIoHITHE 0 XUMHUUYECKON M DJICKTPOXHMMHUYECCKON KOPPO3UU
MeTaJI0B. CIoCOObI 3aIIUThI METAIJIOB OT KOPPO3HUH.

He meTaana bl OKUCIUTSIHPHO-BOCCTAHOBUTEIBHBIC CBOMCTBA MPOCTHIX
BEIIESCTB —HEMETAJI0B: BOJIOPOJAa, KHMCIOpOAa, TaJIOTEHOB, CEphl, a30Ta, docdopa,
yrjiepoaa, KpeMHus.. BzaumoaencTeie ¢ MeTaJulaMd U BOJIOPOJOM, B3aUMOJICHCTBHUE C
Oojiee  DIEKTPOOTPUIIATCIILHBIMH  HEMETa/UIaMHM W CJIOXKHBIMH ~ BEI[ECTBAMH-
okucauTeasMu. CpaBHUTENIbHAS XapaKTEPUCTUKA TaJONeHOB KaK HamOojee THITMYHBIX
MpPEICTABUTENICH HEMETAIIOB

Kucnorsl HeOpranumdyecKkue u opraHuyeckue. Knaccubukamus
KUCI0T. XHMMHYECKHE  CBOMCTBA  KHCJIOT: B3aUMOACHCTBHME C  METaJIaMH,
OKCHJIAMUMETAJIJIOB, THAPOKCHUJIAMH  METAJJIOB, COJISIMH, COUpTaMu  (peakius
stepudukanun). OcoObie CBOMCTBA A30THOW M KOHIICHTPUPOBAHHOW CEPHOUN KUCITOTHI.

OcHOBaHUSA HEOpPraHMUYecKkue M opraHudeckue OcHOBaHUS,
uX Kiaccudukaiys. XUMHYECKHEe CBONCTBA OCHOBAHUM: B3aMMOJEHCTBHE C KUCIOTaMU,
KUCJIOTHBIMUA OKCHAAMH U COJISIMH. Pa3noxeHne HepacTBOPUMBIX OCHOBAHUIM.

C o 1 u. Knaccudukanusi conei: cpeiaHue, KUCIble U OCHOBHbIE. XUMHUYECKUE
CBOMCTBA COJICH: B3aMMOJCMCTBHE C KHUCJIOTaMH, IE€JI0YaMM, METAIJaMH U COJISIMHU.
[IpencraButenu cojiel M UX 3HaYeHUE. XJIOpUJ HATpus, KapOoHAT Kaibuus, gocdar




KaJblusl (CpeIHHE COJM); TUAPOKAPOOHATHI HATPHUs M AMMOHHMS (KHCIIBIE COJIN);
ruapokcokapoonat meau (1) - manaxut (OCHOBHAsI COJIb).

KauecTBeHHbIE peakIuu Ha XJOpUA-, Cydb(aT-, U KapOOHAT-aHUOHBI, KATHOH
aMmMoHust, katuoHsl xxkenesa (I1) u (III).

'eneTnueckas CBA3b MEXKAY KIIAaCCaMU HEOPraHUYECKUX
U OPTaHUUYECKHUX COCJOHUHEHU U lIoHATHE O TEHETUYECKOU CBA3U U
FeHEeTHYECKUX psAnax. I'eHernueckuil psa meraimna. ['eHeTMdyeckuil psj HeMeTaula.
Oco0EHHOCTH TEHETUYECKOI0 psiJia B OpraHUYECKON XUMHUHU.

JMemoncTpanuu. Komneknus oOpasunoB mertamwioB. B3aumopeiicTBue HaTpus u
CYpPBMBI C XJIOPOM, >Kejle3a C cepoil. I opeHre MarHus U ajalOMHUHUS B KHCIOPOJE.
B3aumonencTBre 1I€I0YHO3EMENIBHBIX METAUIOB C BOJAOM. B3anMoaencTBue HaTpus C
ATAHOJIOM, LIMHKA C YKCYCHOM KHUCJIOTOW. B3anMonencTeue Meau ¢ KOHIIEHTPUPOBAHHOM
A30THOM KHUCJIOTOM. Pe3ynpTarsl KOppO3UM META/UIOB B 3aBUCHUMOCTU OT YCIIOBUH €€
nporekanus.  Komneknuss — oOpasuoB  HemetayiioB.  Kosekuuss — mpuUpOaHBIX
OpraHMYeckux KuciaoT. Pa3z0aBieHue KOHIICHTPUPOBAHHOM CEPHOM  KHUCIOTHI.
B3aumonencTBrue KOHUEHTPUPOBAHHOM CEPHOM KHUCIIOTBI C CaxapoM, LEJUIFOJI030U U
MEJIBIO.

XuMHus U KH3Hb. 1 yac

Hayunbie MeTonpl mo3HaHUs B XUMUU. VICTOUHMKH XMUMHYECKOW HH(pOpPMAIIUU.
[Touck wmHbOpMaMK MO HA3BAHUSIM, UJECHTU(UKATOpPAM, CTPYKTYPHBIM (GopMyiaMm.
MopaenupoBaHue XUMHUYECKUX IPOLIECCOB W SIBIICHUM, XUMUUECKUU AHAIU3 U CUHME3
KaK METOJbl HAYYHOTO MTO3HAHUSI.

Xumusg u 310poBbe. JlekapcTBa, pepMeHTHl, BATAMUHBI, TOPMOHBI, MUHEPAJIbHbIC
BoAbI. [IpoGiiembl, CBsI3aHHBIE C TPUMEHEHHEM JIEKapCTBEHHBIX NpernapaTtoB. BpeaHbie
NPUBBIYKA U (DAKTOPHI, pa3pylIAIONINE 30POBbE (KypeHUeE, yrnoTpeOJeHue aiKorois,
Hapkomanus). Panionansnoe nutanue. [luwessvie dooasku. OcHoebl nuwesou Xumuu.

XuMHUs B TIOBCEAHEBHOW >XU3HU. Motomue U yuctsmnme cpeacrsa. Cpedcmea
O0pbOBI ¢ OBLIMOBLIMU HACEKOMBIMU. peneileHmyl, uHcekmuyuovl. CpeacTBa JUYHON
TUTUEHBl W KocMeTukd. [lpaBuma Oe3omacHoil paboOThl C €IKUMH, TOPIOYHUMH U
TOKCUYHBIMH BEIIIECTBAMH, CPEJICTBAMU OBITOBOW XUMUHU.

XUMHS U CEIIbCKOE XO35SHWCTBO. MuHEpanbHbIE M OpraHWYeCKUue YaoOpeHHs.
CpenctBa 3alIUThl pACTCHUI.

Xumusa U 3Hepretuka. [IpupoaHble HCTOUHUKHU yTiIeBOAOpoaoB. lIpuponHsiil u
MOMYTHBI HE(TAHOW Ta3bl, MX COCTaB U Hcmoib3oBaHue. CocTtaB HEPTH U ee
nepepadborka. Hedrenmpoaykrel. OxraHoBoe umciao OeH3mHa. OXpaHa OKpYKaromien
cpeabl  mpu  HedrTenepepabOTKE M TPAHCIOPTUPOBKE  HEPTEMPOMYKTOB.
AJbTepHAaTUBHBIE UICTOUHUKU SHEPTIUU.

Xumus B ctpoutenbetBe. LleMenT. beron.[logbop onTUManbHBIX CTPOUTENBHBIX
MaTepuaoB B MPAKTUYECKON EATEIIbHOCTH YEJIOBEKa.

XuUMHSIT U 3KOJOTUs. XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeabl U €ro
nocieacTBuss. Oxpana rujpocdepsl, NOuBbl, atMmocdepsl, ¢Giaopbl U (ayHbl OT
XUMHYECKOTO 3arpsA3HECHUSL.



TEMATUUYECKHUMA ILJIAH

10 kaace
No Tema ypoxka K2C Buabl yueOHOM 1eITeJIbHOCTH
ypoOKa yuyamuxcst
Brenenue.1 yac

1/1 | HosiBnenue OpraHUYeCcKOu Pa3nuuats IPEAMETHI
xuMun _Kak Hayku. Ilpeamer OpPraHUYECKOW M HEOPraHU4YECKOU
OpraHUYecKou XUMUU, MUHEpaJIbHbIE u
xumuu.CpaBHEHHE OpraHUYECKHE BEILIECTBA.
OpraHUYeCKUX COCJAMHEHUU ¢ KnaccudunupoBath opraHuyeckue
Heoprannueckumu. [IpupoaHbie, BEILIECTBA 0 UX MPOUCXOXKJICHUIO
UCKYCCTBEHHBIE u HaAIMPUPOJIHbIC, HCKYCCTBEHHBIE U
CUHTETUYECKUE  OPTraHUYECKHUe cuntetuueckue. I[lpoBoauts U
coenrMHeHus. MecTo U 3HauYeHUE Ha0II01aTh XUMUYECKHU I
OpPraHUYeCKOW XMMHH B CUCTEME HKCIIEPUMEHT.
€CTEeCTBEHHBIX HAYK.

Tema 1. Teopus cTpoeHUs OPraHUYECKUX COSTUHECHUM.
3 4acoB

2/1 | Xumudeckoe  ctpoenue  kak | 3.1, | OObsACHATH PUYHHBI
HOPSAJIOK COEMHEHUs aTtoMoB B | 3.2 | MHOrooOpasus OpraHUYECKUX
MOJIEKYJIE COTJIaCHO 150:¢ BEIIECTB U OCOOEHHOCTH CTPOEHUS
BaJICHTHOCTU.OCHOBHBIE aToma yriepoaa. Paznuuars
HOJIOKEHUS TEOPUU XUMHUYECKOTO MOHATHUSA «BAJIEHTHOCTh» U
CTPOCHUS OpraHUYECKUX «CTENEHb OKHCIICHHS»,
coenunenut A.M. bBytieposa. onepupoBatb  uUMH.  OTpaxarb
YraepoaHsli cKener COCTaB U CTPOCHUE OPraHUYECKHX
OpraHUu4eCcKOu MOJICKYJIBL. COCMHEHUN c IIOMOLIBIO
KpaTHOCTh XMMHWYECKOW CBS3H. CTPYKTYPHBIX dbopmyn 151
3aBUCHMOCTb CBOMCTB BEIIECTB OT MOAEIUPOBATH  UX  MOJIEKYJIBI.
XUMUYECKOTO CTPOCHUS. Pa3nuuate MOHATHS «U30MEpP» U
T"'omosorus u TOMOJIOTH, «romoiior». Ha3piBaTh H3y4YeHHBbIE
U30MEpUs U U30MEPBI. MOJIOKEHUSI TEOPUU XUMUUYECKOTO

ctpoenus A. M. bytiepoBa

3/2 |Homsatue o dynknmonaneHo#t | 3.3 | OTpaxkarb COCTaB H  CTPOCHHC
rpynne. [ [puHImnb OpPraHUYECKUX  COCOUHECHUU  C
KJIacCU(UKAIIMN  OPTaHUYECKUX MOMOIIBIO CTPYKTYPHBIX (OPMYT H
coenuHeHu. CucreMaruyeckas MOJAEIUPOBATH  UX  MOJIEKYJIBI.
MEXyHApOaHasd HOMEHKJIATypa U Pa3nuuath MOHATHS «U30MEp» U
1000)20500020003)1 oOpa3oBaHwus «TOMOJIOTY.
Ha3BaHUU OPraHUYECKUX
COCIMHECHUHN. Tl XUMUYECKHX
pEaKIHil B OPraHUYECKOU XUMUHU.

4/3 | I[lpaktuueckas pabora Ne 1| 4.3.7 | Pemarts 3a7a4u Ha  BBIBOJ
KauecTtBeHHbI anamu3 | 4.1.1 | MmonekynsipHOI dbopmybl




OPraHUYECKUX COCTMHEHUN

‘ OPTraHMYCCKOIro BCICCTBA.

Tema 2. YrieBoIopoabl M X IPUPOAHBIE UCTOUHUKU

Quacos

5/1 | llpupoaHsrii ras. Anxanbl. | 3.4 | XapakTepu3oBaTh COCTaB u
[Ipupoanbli ra3 Kak TOIUIMBO. OCHOBHbIE HAIpaBJICHUS
[IpeumytiecTBa MpUpPOTHOTO Taza UCIIOIB30BaHUS U TepepadOTKU
nepej APyruMu BUJIaMU TOTUIMBA. MPUPOJHOTO Ta3a. YCTaHABIMUBATh
CocTtaB npupoHOro rasa. 3aBUCUMOCTh MEXAy OObeMamMu

T00BIYM MpUPOAHOTO Ta3za B PO u
OI0IKETOM. Haxonuth
B3aUMOCBSI3b MEXK]y H3y4aeMbIM
MaTepuagom " Oyyiei
npodeccuoHaIbHON
JIeSITeIIBHOCTBIO. [TpaBuna
9KOJIOTHYECKU rPaMOTHOTO
IIOBEACHUS U 0€e30macHoro
oOpaleHust ¢ MPUPOJTHBIM Ta30M B
OBITY ¥ Ha ITPOU3BO/JICTBE.

6/2 Agkagpl:  CTpoeHHE MOJIEKVJIBI 3.4 OnpenensTh MPUHAJICKHOCTh
MeTaHa. [ OMOJOTMYECKUM  psij BEIIECTB K PA3JUYHBIM THUIIAM
aJIKaHOB. ["omounoru. (TIpeaenbHbIM WX HEMPEICTbHBIM )
Homenknarypa. H3omepus u KjaccaM YTJIEBOJI0OPOIOB.
YIJI€POJIHOI'O CKeJIeTa. Ha3piBaTh X MO MEXAYHAPOIHOU
3aKOHOMEPHOCTHU W3MCHCHUS HOMEHKJIaType, XapaKTepU30BaTh
bu3uIeCKUX CBOMCTB. CTPOCHHE M CBOMCTBA BAXKHEHIIHNX
XHMMHYECKHE CBOMCTBA aJIKAHOB npeACcTaBUTENIe, HaOmw0IaTh U
(Ha _mpuMepe MeTaHa W DTaHa): OMUCHIBATh  JEMOHCTPAIMOHHBIN
peaKInu 3aMeIICHHUS AKCIEPUMEHT C TTOMOIIBIO POTHOTO
(TaJIOTeHUPOBAHU), s3bIKa U A3bIKa xumMuu. O000marTs
JNETUIPUPOBAHUSA _ KaK _ CIocod 3HaHUS W JeJlaTh BBIBOABI O
OJTYICHHS COCIMHEeHUN B 3aKOHOMEPHOCTSX M3MCHCHUS
OpPraHUYEeCKOM CHHTe3€. I opeHue CBOMCTB YTJIEBOJ0POJIOB B
MeTaHa KaK OJIMH W3 OCHOBHBIX rOMOJIOTUYECKUX psjax. Paznmuuars
MCTOYHUKOB Temna B MIOHATHS «A30MEP» U «TOMOJIOT».
IMPOMBINIJICHHOCTH 1B OBITY.

HaxoxjeHne B mOpupoJiec U
IpUMEHEHNE anakaHoB. IloHsITHE 0
IIUKJI0AJTKaHaX.

7/3 | Pemenue 3amayu  Ha  BeIBOX | 4.3.7 | Pemarsn 3a7a4u Ha  BBIBOJ
MOJIEKYJISIPHOM dhopmybl MOJIEKYJIAPHOU dbopmyibl
BEIIICCTBA OPTraHMYECKOTr'0 BEIECTBA.

8/4 | Ankensl. CrTpoeHHE MOJIEKYJIBI 3.4 HazpiBaTh 1O  MEXAyHApPOIHOU
stuneHa. [omonorndeckuit  psia | 4.1.7 | HOMEHKIAType aJIKEHbI C TOMONIBIO




AJIKCHOB. Homenkartypa.
N3oMepus  yriiepoJHOIr0 CKeleTa
U_TIOJIO)KEHHSI KPAaTHOM CBSI3H B
MoJeKyJie. XUMHUYESCKHIE CBOMCTBA
(Ha npuMepe STHICHA): pEaKIUU

IPUCOEINHEHUS
(raJJoreHupOBaHUE,

THAPUPOBAHUE, THApaTalis,
THAPOraJIOr€HUPOBAHUE) KaK
croco0 MOJIYYCHHUS
(OVHKIMOHAJILHLIX  MPOU3BOIHBIX
YIJIEBOJIOPOJIOB, TOPEHHUSL.

IlonuMepuszamuss  dTHJIEHA  Kak
OCHOBHOE€ HanpaBJICHUEC ero
HCHoJib30BaHus. [loaudTHIEH Kak
KPYIIHOTOHHAKHBIN MPOAYKT
XUMHUYECKOT'O MMPOM3BOJICTRBA.
IIpuMeHeHne dTUICHA.

1.4.10

POJHOTO s3bIKAa M f3bIKA XHUMMH.
XapakTtepu3oBaTh CTpOEHHUE,
CBOICTBa, CMOCOOBI MOJyYEHHUS U
o0JlacTh  MPUMEHEHUsI ATUJICHA.

Habaronars, CaMOCTOSITEILHO
MPOBOJUTH u OINCHIBATH
XUMHUYECKUI SKCIIEpPUMEHT.
YcranaBinuBaTh 3aBUCUMOCTb
MEXKITY TUIIOM CTPOECHHUS
YIJIEBOJOPOJIa U €r0 XUMUUYECKUMU
CBOMCTBaMH Ha npuMepe
JIOTUYECKUX CBSI3EU: MPEHEIbHBIN
— peaxkuuu 3aMeIIeHUs,
HETIPEICIbHBIN — peaxkuuu
MPUCOCITUHEHUS .

9/5 | Ankanuensl u kayuyku. [lonatue | 3.4 | Has3siBaTh 1O  MEXKAYHApPOIHOM
00 aJIKaJIueHax KaK HOMEHKJIaType JIAEHBI.
YIJIEBOJIOPOJIax c JIBYMsI XapakTepu3oBaTh CTpOCHHE,
JIBOMHBIMH CBSI3SIMU. CBOMCTBa, CMOCOOBI TOJYYCHHUS U
[TosmmMmepu3anus JTMBHHMIIA o0nacTu IPUMEHEHHUSI 1,3-
(Oyrammena-1.3) kak  cooco0 OyTaaueHa. HaOmronmats 5
IIOJIYYECHHUS CHHTETUYECKOIO ONMKCBHIBATh  JICMOHCTPAIIMOHHBIN
Kay4yKa. Harypanbnbiit 51 XUMHUYECKHUMN SKCIIEPUMEHT.
CUHTECTUYCCKUH Kay4yKH.

Bynkanuzamus kaydyka. Pesuna.
IIpyMeneHne Kaydyka U pe3UHBbI.
10/6 | Ankunbl. Ctpoenue Mosekyibl | 3.4 | HasepiBaTh 10  MEXAyHApOIHOMH

aneTrieHa. I'oMoJIOrnYecKuil psijI
AJIKMHOB. Howmenkmarypa.
HM3oMepust  yriaepogHOTO CKeJIeTa
U_TOJIOXKCHMS KpaTHOM CBSI3U B
MoJIeKyIe. XMMHUYCCKHE CBOMCTBA
(Ha npuMepe areTuIeHa):
pEaKIUH MIPUCOCTUHEHUS
(raJJor€eHMpPOBaHUE,
THAPHUPOBAHHE, THApaTaIms,
THAPOraJIOreHUPOBAHME) KakK
CIIOCO0 TIOJIYYCHUS IOJMMEPOB H
JIPYTUX _ NOJIE3HBIX IPOAYKTOB.
I'openne areTUICHA KaK
HCTOYHHK
BBICOKOTEMIIEPATYPHOI'0 INIAMCHU

HOMEHKJIaType AJIKVHBI c
IIOMOIIBID POAHOTO SI3bIKA U SA3bIKA
XUMUHU. XapakTtepu3oBaTh

CTPOCHHE, CBOWMCTBa, CIIOCOOBI
MOJIYYCHHS U 00JIACTH MPUMEHEHUS

aleTWICHA. HaGmronats,
CaMOCTOSITEIBHO ~ MPOBOJUTH |
OIKMCHIBATH XUMUYCSCKHU I
AKCIIEPUMEHT. Otnuyarh
0COOEHHOCTHU peakiui

MPUCOCAMHEHUSI Yy alleTUJICHa OT
peaKkiuii NPUCOCINHECHUS YTUIICHA.




JJIA CBApPKHM MW PE3KM MCTAJIJIOB.

IIpuMeHeHne aneTniieHa

11/7 | ApeHsL. benzon kak | 3.4 | XapakTepu3oBatb OCOOEHHOCTH

IPEJICTABUTEIb  apOMATUYCCKUX CTpOCHUS, CBOHCTBAa W 00JIacTH
YIJIIEBOIOPOJIOB. Crtpoenue NPUMEHEHUST O€H30J1a C TOMOIIBIO
MOJICKYJIbI O€H30/1a. XHUMHYECKHE POJTHOTO sI3bIKA W S3bIKA XHMHH.
CBOWMCTBA: PEAKIIMU 3aMCIICHHUS HaGmronats U OITHCHIBATH
(raJloreHupoOBaHKME) Kak crocod JEMOHCTPALMOHHBIM ~ XUMHUYECKUM
IOJIYICHHUS XWMHYECKHX CPEJICTB DKCIICPUMEHT.
3aIUTHI pacTCHUH,
IPUCOCANHEHUS  (TUIPUPOBAHNE)
KaK JI0Ka3aTeIbCTBO
HENPEJICTBLHOTO XapakTepa
OcHzona.  Peakiusi  ropeHus.
[Tpumenenue 6eH30a.

12/8 | Hedptb. CoctaB u mnepepabotka | 4.3.8 | XapakTtepusoBarb COCTaB u
Heptu. Hedprenmponykrel. bensun | 4.2.3 | oCHOBHBIE HarpaBJICHUS
Y TIOHSATHE 00 OKTAaHOBOM YHCIJIC. UCIIOJIb30BaHUS M IepepaboOTKH

HeTH. YcraHaBIMBaTh
3aBUCUMOCTh MEXIYy OOBbeMaMu
nooeun  HeptH B Poccum  u
OroIKETOM rocyaapcTBa.
HaxomuTe B3aUMOCBSI3b  MEXAY
U3y4aeMbIM MaTepHraioM U
Oymymiei npodeccroHaIbHON
NESATEILHOCTBIO. [TpaBuiia
IKOJIOTHYECKHU IPaMOTHOTO
[IOBEJICHUS 5 0€30I1aCHOr0
oOparnieHuss ¢ HeTEnpoayKTaMu B
OBITY ¥ Ha ITPOM3BOJICTBE.

13/9 | Konrponbnass pabora Ne 1
YTrneBo1opoasl
Tema 3. Kucnopojconepxkaiine opraHn4ecKue COeTMHEHNS U UX TIPUPOTHBIE

ucTO4YHUKHU 11 yacos

14/1 | CoupTsl Kimaccubukarms, | 3.5 | HaseiBaTh 10O  MeXIyHApOIHON
HOMEHKJIATypa, U30Mepus HOMEHKJIaType CITUPTHI.
coupToB. METaHON W 3TAaHON Kak KrnaccudunmpoBaTs CIUPTHI IO UX
IPEJICTABUTEIN PEIeITbHBIX aTOMHOCTH. XapakTepu3oBaTh
OJIHOATOMHBIX CIUPTOB. CTPOCHHE, CBOWCTBA, CIOCOOBI
XVUMHUYECKHE cBOMcTBa  (Ha MOJTYYCHHS U 00JIaCTH MMPUMEHEHUS

oOpuMEepe METAHOJa U 3TaHOJ'Ia)I
B3aMMOJICUCTBUE C HATPHUEM Kak
croco0 YCTAHOBJICHHUA HaAJIW4YMA
THAPOKCOT'PYIIIIBI, pPCaKnnig C
TaJOrc¢HoBOJOpPOJaMH KaK crmoco0

9TaHOJIa C IIOMOIOBIO POJHOIO

SI3BIKA 51 SI3BIKA XUMUH.
HaoOmronars, CaMOCTOSTEILHO
MPOBOJUTH 51 OIIMCEHIBATH

XUMHYECKUI OKCIICPUMCHT.




MOJIVUYEHUSA PACTBOPUTEJIEMN,

JIErHaApaTaIys KaK crioco0

OOJAYYCHHMA  3THJICHA. Peaknus

TopCHUA. CIHUPTHI KAaK TOILJIMBO.

I IpumeHeHNE METAHOJIa U

JTAHOJA. Du3noI0rnuecKkoe

NEUCTBUE METAHOJIA U DTAHOJA Ha

OpraHu3M YCJIOBCKA.

15/2 | DTwieHrIMKOIL M rauiepuH kak | 3.5 | XapakTepus3oBarhb CTpOEHUE,
pPEICTaBUTENN MpEeIeIbHBIX CBOMCTBa, CMOCOOBI TOJYYCHUS U
MHOTOaTOMHBIX CIIUPTOB. 00JlacTh MPUMEHEHUS TIIMIIEPUHA C
KauectBeHHas peaxius Ha MOMOIIBIO POJAHOTO SI3bIKA U A3bIKA
MHOTOAaTOMHBIC CHOUPTBL U €€ XUMUH. Hab6nronats,
IPUMEHEHUE JUIsl PAClO3HABaHUS CaMOCTOSATEIbHO  TPOBOAUTH U
LJIMIEPUHA B COCTaBe OMUCHIBATh XUMHUYECKUM
KOCMETHUYECKUX CPEICTB. SKCIIEPUMEHT.

[IpakTHUyeckoe IPUMEHEHHUE
OTUJICHIJUMKONS YU TJIUIEPUHA.
[MonyueHue sTaHona OpONKEHHUEM
[JIFOKO3bl U TUpaTallluen 3THIICHA.
I'mapokcunbHas  rpynma  Kak
byHKIIMOHAJIbHASL.
[IpencrasieHre O BOJOPOAHOMN
CBSI3U.

16/3 | KameHHbIi YIOJIb. ®denon. | 3.5 | XapakTepu3oBaTh IMPOUCXOKICHUE
Crpoenue mosiekynbl  ¢denona. | 3.9 |wu OCHOBHBIC HaIlpaBJICHUS

B3auMHOe BIMSHHE aTOMOB B
MOJIEKYIIE (DeHoJIa. XUMHYECKHUE
CBOMCTBA:  B3aMMOJCHCTBHE  C
HATPpUEM, THJIPOKCHJIOM HATPHSL,
opomoM. IIpumeHenue deHona
[lonmukongencauuss  deHoma ¢
(hopMaJIbAETHIOM B
(dbenosodopMaIbIerHIH VIO

cmony. Ilpumenenue ¢deHoia Ha
ocHOBe  cBoicTB.  Ilonyuenue
(beHosla KOKCOBAaHMEM KaMEHHOI'O

YTJIA.

UCIIOIB30BaHUSI W IepepadOTKH
KaMEHHOTO yriid. Y CTaHaBJIMBATh
3aBUCHUMOCTh MEXIy oObemMaMu
n00BIYM KaMeHHOTO yriasi B PD u

OIOIKETOM. Haxonuth
B3aMMOCBSI3b MEXAY H3y4aeMbIM
MaTepuagIoM u Oymymiei
npodeccCHoHaIbHON

JEATEIIbHOCTBIO. [IpaBuna
IKOJIOTHYECKHU IPaMOTHOTO
MOBEICHUS u 0€301macHOro

oOpamieHusi ¢ KaMEHHBIM yTJIeM U
MPOAYKTAMU  KOKCOXHMHUYECKOTO
MIPOU3BOJICTBA B OBITY u
MIPOMBITINIEHHOCTH.

XapakTepu3oBaTh 0COOEHHOCTH
CTpOCHHSI U CBOMCTBa (peHosia Ha
OCHOBE  B3aWUMHOTO  BIIUSTHUS
aTOMOB B MOJIEKYyJe, a TaKKe




CrocoObl TMOJy4YeHUs] U 00JacTH
npUMeHEeHUsl (peHoda C MOMOILIBIO
POHOTO $3bIKA M SI3bIKA XUMHUH.
Hab6nronate u OTHUCHIBATH
JNIEMOHCTPALMOHHBIA ~ XUMUYECKUUN
HKCIICPUMEHT.

17/4 | Pemenue 3a1au Pemate pacuyeTHbIe 3a/1a4n pa3HbIX
TUIIOB

18/5 | Anpaerumsi. Meranans | 3.6 | XapakTepu3oBath OCOOCHHOCTH
(bopmanbaernn) w  sranans | 4.1.8 | cBoiicTB dbopmanpaeruaa 17}
(alleTanabaerun) KaK alieTaybJeruaa Ha OCHOBE
OpeJICTaBUTEIN peieSIbHbIX CTPOEHHUS  MOJIEKYJ,  CIOCOOBI
aJIbJITUIOB. KauecTBeHHbIE NoJiydeHuss MU UX  obnactu
peakuuy  Ha  KapOOHUJIBHYIO IPUMEHEHUS! C MOMOIIBIO POJHOTO
rpynny (peakius «cepeOpsHOoro S3bIKa u sSI3bIKa XUMHH.
3epKajiay,  B3aMMOJICUCTBHE  C Habmonats, OIHCHIBATH u
ruapokcuaom  Meau (II) u ux IIPOBOJIUTH XUMUYECKUU
OpPUMEHEHHE JIJIsl OOHAapyKeHUs skcriepuMeHT. CoOro1aTh IpaBuiia
OpEEeNbHBIX  albJerujioB B DKOJIOTUYECKH  TPAMOTHOTO U
IPOMBIIIJICHHBIX CTOYHBIX BOJAX. 0e301acHoro oOpareHus C
Tokcu4HOCTH aJIbJICTUIIOB. rOpIOYUMU " TOKCUYHBIMU
IIpumeHeHue Qopmanbiaerujia u BELIECTBAMU B ObITY U
aneranpaeruaa.llonydyenne OKpYyXKarolen cpexe.
aJbJIETUIIOB OKHUCIICHUEM
COOTBETCTBYIOIINX CIIUPTOB.

19/6 | KapOonoBbie KuCIOThL. YKCycHas | 3.6 | Xapakrepu3oBaTb  OCOOECHHOCTH

KHMCJIO0TAa KaK
IPEACIIbHBIX

MIPEJICTABUTENID
OJTHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT.
XUMHYECKHUE CBOMCTBA (Ha
IIpUMEPE  YKCYCHOM  KHCJIOTHI):
pEaKInu c METaJlJIaMH,
OCHOBHBIMH OKCHJIaMH,
OCHOBAaHUSIMH W COJISIMH _ KaK
MOATBEPXKACHUE  CXOJICTBA  C
HEOPTaHMYSCKHUMH KHCJIOTAMHU.
Peakiusg  sTrepudHUKaUA KAk
crmoco0  MOJIYYEHHUS  CIIOKHBIX
abupoB. [lpumenenue ykcycHoOM
KHUCJIOTHI. [Tomyuenue
KapOOHOBBIX KHCIIOT OKHCJICHHEM
albJCTUI0B. [Ipumenenune
YKCYCHOM KHCJIOTBI Ha OCHOBE
CBOMCTB. IIpeacraBieHue 0
BBICIITMX KapOOHOBBIX KHCJIOTaxX

CBOMCTB KapOOHOBBIX KHCJOT Ha
OCHOBE CTPOCHHUS WX MOJEKYJ, a
TakKe CIOCOOBI  TONYyYeHUS U
00JacTH MPUMEHEHUSI MYpPaBbUHOMN
U YKCYCHOM KHUCJIOT C HOMOIIBIO
POJHOTO SI3bIKA W S3bIKA XUMUHU.
Pa3znuuare o01miee, ocoOcHHOE U
CINHNYHOE B  CTPOCHHH U
CBOMCTBAaxX OpPraHUYECKUX
(MypaBbUHON U YKCYCHOM KHCIJOT)
" HEOPTaHUYECKUX KHCIIOT.
Habmronars, OIMCHIBATh u
IPOBOUTH XUMHUYECKU I
skcriepuMeHT. CoOroIaTh mpaBuia

HKOJOTUYECKH  TPaMOTHOTO U
0€30MmacHOro oOpaiteHust c
TOPIOYUMU u TOKCHUYHBIMU
BEILIECTBAMU B OBITY u

OKpY KaIOIIEH CpeJie.




Beicmine JKUpHBIE KHCIOTHI Ha
IpUMepe  NAIBMUTUHOBOW U
CTEapUHOBOM.

20/7 | Ilpaktmueckass pabora Ne 2| 4.1.8 | HaGnronats, CaMOCTOSITEIBHO
XUMUYECKHUE CBOKMCTBA IIPOBOJAUTH 51 OIUCHIBATH
KapOOHOBBIX KUCJIOT XUMUYECKUHN IKCIIEPUMEHT.

21/8 | Cnoxubie 3hupsl U kupbl. | 3.6 | Xapakrepu3oBaTh 0COOCHHOCTH
Croxnbple 3GbUPHl KaK TPOJTYKTHI CBOMCTB  HUPOB Ha  OCHOBE
B3aHMMOJICHCTBUS KapOOHOBBIX CTPOCHMSI UX MOJICKYJ, a TaKkKe
KHUCJIOT co CIIUPTAMHU. KJacCU(UKAIIUU KUPOB IO HUX
[IprMeHeHNE CIOXKHBIX d(DUPOB B COCTaBY M TIPOUCXOXKICHUIO U
110700151007 u napdromMepHon MIPOU3BOJICTBO TBEPABIX JKHUPOB Ha
IPOMBIIICHHOCTH.  JKHMpBI  Kak OCHOBE pacTUTENbHBIX Macen. Ha
CIOKHBIE A(UPHI TIUICPUHA M OCHOBE peakIuu dTepudukanu
BBICIIINX _ KapOOHOBBIX _ KHCJIOT. XapaKTepU30BaTh COCTaB, CBOMCTBA
PacTuTenbHble M JKHBOTHBIC U 00JIacTU TPUMEHEHUS CIIOKHBIX
JKHPBI, MX cocTaB. Pacno3HaBanme a¢upoB. Habmronarh, onuceiBaTh U
PACTUTEIBHBIX KHUPOB Ha MIPOBOJIUTH XUMHAYECKUH
OCHOBAaHMHU _HX _HEOPEACILHOIO skcriepuMeHT. CoOro1aTh IpaBuiia
xapakrepa. [IpuMeHeHHe >KHPOB. DKOJOTUYECKH  TPaMOTHOTO U
'uaponus win OMbBLIECHHE >KUPOB 0e301macHOro oOpareHust C
KaK _ c1oco0  TIPOMBIIIIEHHOTO TOPIOYHUMH u TOKCHYHBIMH
OJIYICHUS coJiet BBICITTUX BeIllECTBAMU B OBITY U
KapOOHOBBIX KHCIOT. MBLIA Kak OKpY>KaroIieu cpee.

COJIM ___ BBICIIUX  KapOOHOBBIX
KMCIOT.  Mowmme  CBOWCTBA
MBbLIA.

22/9 | YruieBobl. YrieBosl, ux | 3.8 | XapakrepuzoBarb COCTaB
KJIaccuuKaImsa: MOHOCAXaPHJIb VIJIEBOJIOB U HX KJacCU(PUKAIIIO
(TaI0K034), JICaxapuibl Ha  OCHOBE  CIIOCOOHOCTH K
(caxapo3a) W moJHMcaxapuibl TUJIPOJINA3Y.

(Kpaxma u 1[EJUTI0J103a).

3HayeHHWE VIJIEBOJAOB B KHBOH
IIPUPOJIC M B KU3HH YEJIOBEKA.
I'mroko3a  Kak  ajdbJACTHIOCIIHPT.
bpoxenne rmoko3bel. Caxapo3sa.
I'maponn3 caxaposbl. Kpaxman m
IIEJIF0I03a KaK _OHMOJIOTUYECKHE

HOJIMMEPHI. XUMHUUYECKUE
CBOMCTBA KpaxMaja W HEJUTIOJIO3bI
(tuaponus, KadyeCTBEHHAs

peakimsa ¢ MOJOM Ha Kpaxmaa M
ee IIPUMEHEHHUE JUIsI OOHapYKEHHUS
KpaxMaja B IPOJYKTAaX IMUTAHHU).
[Ipumenenne ®_ OHOJIOTMYECKAs




poisib  yrieBonoB. lloHsaTtue 00
UCKYCCTBEHHBIX  BOJOKHAX Ha
OpUMEPE allETATHOIO BOJIOKHA.

23/10 | Caxaposa. [maponu3 caxapospl. | 3.8 | OmuChIBaTH CBOMCTBA TIIIOKO3BI KaK
KpaxmMan wu  nemmono3a kak | 4.3.5 | BemecTBa c JIBOMCTBEHHOM
OMOJIOTUYECKHE MIOJTMMEPBL. byHKIMEH (amperugocIupTa).
XUMHUYECKHE CBOMCTBA Kpaxmasna YcraHaBnuBaTh  MEXIPEIMETHBIE
u L[EJITI0TI03bI (ruzponus, CBA3M XUMUM U OHOJOTHM Ha
KaueCTBEHHAas peakIius C HoJioM OCHOBE PACKPBITHSI OMOJOTHYECKOMN
Ha KpaxMaJl U €e IPUMEHEHHUE JIJis poJii M XUMHUYECKHX CBOMCTB
oOHapyKeHUsI Kpaxmarsa B BOKHEUIIINX peCTaBUTEIICH
IPOJIYKTaxX UATAHUS). MOHO-, M- U TIOJU- CaXapuJoB.
[Ipumenenue u OuoJOoTHYECKas Hab6nronats, OTHCHIBATH u
posib _yrneBojioB. Ilonsitue 06 MPOBOJIUTH XUMHUYECKU I
UCKYCCTBEHHBIX _ BOJIOKHaX  Ha skcriepuMeHT. CoOro1aTh IpaBuiia
IpUMepe aleTaTHOrO BOJOKHA. TEXHUKHU 0€30MacCHOCTH MpH pabdboTe

B KaOMHETE XUMUU

24/11 | KontposnbHas pabora Ne 2
«Kucnopoacoaepxaiine
OpraHNYeCcKUe BEIIECTBA»

Tema 4. AzoTconepxalire COeJMHEHUS U UX HaXOXKIEHUE B KUBOUN NPUPOJIE
S4acoB

25/1 | Amunbl.  ITlonsitue 00 ammuax. | 3.7 | Xapakrepu3oBaTh OCOOCHHOCTH
[Tonyuyenue apOMaTUYECKOTO CTPOCHHUSI U CBOMCTBAa aHUJIMHA Ha
aMMHa - aAHWIMHA - U3 OCHOBE B3aMMHOTO BIIUSIHUSA
HUTpOOEH30/1a.  AHWIMH  Kak aTOMOB B MOJIEKyJe, a TaKke
OpraHu4YecKoe OCHOBaHHUE. CrocoOBbl TMOJyYeHHs] W 00JacTH
B3aumHoe BiMSHHE aTOMOB B NPUMEHEHHUS! aHUJIMHA C TTOMOIIBIO
MOJIEKYyJIe aHWIMHA: OcllabJeHue POJHOTO SI3bIKA W S3bIKA XUMUHU.
OCHOBHBIX CBOMWCTB u HaOmromars u OIUCHIBATH
B3aMMOJICCTBHE C  OpPOMHOM JEMOHCTPAlMOHHBIM  XWMHUYECKUU
Bogoi. IlpumeHeHne aHuiIMHA Ha skcriepuMeHT. CoOmroaaTh mpaBuiia
OCHOBE CBOMCTB. HKOJOTUYECKH  TPaMOTHOTO U

6€30MmacHoro oOparieHus C
TOPIOYNMU u TOKCUYHBIMH
BellleCTBaMU B OBITY u
OKPY KaIOIIEH Cpeie.

26/2 | AMUHOKHUCIIOTHI. Cocras u|3.7 OnuceIBaTh CBOMCTBA
HOMEHKJIaTypa. AMHUHOKHUCIOTHI AMUHOKHCJIOT KakK
KaKk aMdoTepHbIe OpPTaHHYECKHE OM(pYHKITMOHAIBHBIX aM(pOTEPHBIX
coenquHeHus. llentuaHast CBs3b. COEUHECHUM. YcraHnaBinuBaTh
buonornueckoe  3HaueHue - a- MEXKIPEIMETHbIE CBA3UM XUMHHU U
AMHHOKHCIIOT. O6nactu OMOJIOTMM Ha OCHOBE PACKPBITHUS
MIPUMEHEHUS] aMUHOKHUCIIOT OMOJIOrMYECKOM poiiu u

XUMHUYECKUX CBOWCTB




AMWHOKHCJIOT. Habmonats u
OIMCHIBATD JEMOHCTPAIIMOHHBIT
XUMHYECKUHN IKCIIEPUMEHT.

27/3 | benku. benku kak upupoaHbie | 3.8 OnuceiBaTh CTPYKTYpPBI U CBOMCTBA
OHMOIOIUMEPHI. CocraB u|4.3.8 | Oenkos KaK OHOIOIMMEPOB.
ctpoenne OenkoB. llepBuuHasi, VYcraHaBnuBaTh  MEXKIIPEIMETHbBIC
BTOpUYHAS u TpeTUYHaS CBA3M XUMUM U OHOJOTHM Ha
CTPYKTYpbl O€JIKOB. XHUMHUECKHUE OCHOBE PACKPBITHSI OMOJIOTHYECKOMN
CBOMCTBa  O€JKOB:  THAPOJIU3, poii M XUMHUYECKHX CBOMCTB
JIeHaTypaIus. O6HapyxeHue oenxoB. I[IpoBoauts, HaOMIOAATH U
OeKoB npu MTOMOIIIH OIKCHIBAThH XUMUYECKHU I
KaueCTBEHHBIX (LIBETHBIX) HKCTICPUMEHT. OnuceiBaTh
peakiuii. IlpeBpaienuss OenKoB CTPYKTYpPY U COCTaB HYKJIEHHOBBIX
TTUIIU B opraHusMe. KHCJIOT KakK TMOJUHYKIICOTUIOB.
buonornueckue QyHkimu 6€IKoB. VYcraHaBnuBaTh  MEXKIIPEIMETHBIC

CBA3M XUMUM U OHOJOTHM Ha
OCHOBE PACKPBITHS OMOJOTHYECKOMN
poJI ITHX KHUCIIOT B Mepenaye u
XpaHCHUU HACJIEJICTBEHHOM
uHpopManmu.

28/4 | Unentudukanms opranundeckux | 4.1.5 | YcranaBiuBarh B3aHMOCBS3b
BEILECTB. MEXKIy COCTaBOM, CTPOCHUEM U
[Ipaktrveckas pabora Ne 3 CBOMCTBaMH MpEICTABUTENICH
Pemiennie  sKkcnepUMeEHTaNTbHBIX KJIaCCOB YTJIEBOJOPOJOB U
3a/1a4 no TemMe «A30TcoaepKanue KHCIIOPOI W a30TCOJAEpIKalluX
OpraHUYEeCKHUE BELIECTBAY COCIMHEHU. OnuceiBaTh

TE€HETUYECKHE CBSI3U MEXKY
KJIacCaMH YIJIEBOJIOPOJIOB c
MOMOIIBIO POJHOTO SI3bIKA U SI3bIKA
XUMUHU.

29/5 | KontponbHass pabora Ne 3
«A30TCcoep)KalIUE OPraHUYECKUE
BEIL[ECTBAY

Tema 5. bruonornyecku akTUBHBIE OPraHUYECKUE COCTMHEHUS
2 4acoB

30/1 | ®epmente.  Depmentel kak |4.2.5 | Ha  ocHOBe  MeXIpEIMETHBIX
Ononornyeckue KaTaJIn3aTOPbI CBS3€EU c ouosoruei
OenKoBOH MIPUPOJIBI. yCTaHABJIMBATL 00IIee, 0COOEHHOE
Ocobennoctu U eIUHUYHOE 171 (PEepMEHTOB Kak
byHKIIMOHUpPOBaHUS (EPMEHTOB. OMOJIOTMYECKUX  KaTaJlu3aTopoB.
Ponp dbepMeHTOB B PackpeiBaTh 1704 pOIb B
KU3ZHEACATEIbHOCTU KUBBIX OpraHu3alMy >KU3HU Ha 3emJe, a
OpraHU3MOB u HapOJHOM TaK)Ke B MUILEBON U MEIUIIMHCKON
XO35IUCTBE. MPOMBIIIJIEHHOCTH.

31/2 | BuramMuHBI. [Tousatue 0|/4.25 |Ha OCHOBE MEKIPEIMETHBIX




BUTAaMHUHAX. Hapymenus,
CBSI3aHHBIE c BUTaMHUHAMU:
ABUTAMUHO3bl, TUIOBUTAMUHO3BI
U TUNEepBUTAMUHO3bI. Butamun C
KaK IIPEACTaBUTEIIb
BOJOPAaCTBOPUMBIX BUTAMHUHOB WU
BUTaMMH A KakK IHpPEICTABUTEID
KAPOPACTBOPUMBIX BUTAMUHOB.

I'opmonsl. Ilonsatne o ropmonax
KaK T'yMOPJIBbHBIX pEryiasiTopax

CBs3€il ¢ Ouojoruend packpbiBaTh
XUMHUYECKYK MPUPOLY TOPMOHOB,
BUTAMMHOB W WX poib B
OpraHu3anuu r'yMOpPaJIbHOU
pEryIsunun NEeATEIbHOCTU
OpraHu3Ma 4eJIOBEKa.

KU3ZHEEATEIbHOCTH YKUBBIX
OpraHU3MOB.

Tema 6 HckyccTBeHHbIE M CUHTETHUECKHE TTOJIMMEpPHI 2 yaca

32/1 | UckyccTBEHHBIC nonuMepsl. | 4.2.4 | Xapakrepu3oBarh peakiuu
[lonyyenue MCKYCCTBEHHBIX MIOJTUMEPU3AIHN U
NOJIMMEPOB,  KaK  MPOAYKTOB MOJIMKOHJEHCAIIMU KaK CIIOCOOBI
XHUMHYECKOU Mo (UKALIAN TIOJTyYEHUS CUHTETHYECKUX
IPUPOJTHOTO MOJIUMEPHOTO CHIPbS. BBICOKOMOJIEKYIISIPHBIX
HckyccTBeHHbIE BOJIOKHA COCITMHCHHIA. OnwuceBaTh
(amleTaTHBIN IIEJK, BUCKO3a), UX OTIEIBHBIX npecTaBUTeNeH
CBOICTBa U IPUMEHEHHE. iacTMacC M BOJIOKOH,  HUX
Cunrernueckue MOJIUMEPHI. CTpOEHHE M KIaccu(UKanuo ¢
[Tonyyenue CUHTETUYECKUX MOMOIIBIO POJTHOTO SI3bIKA U SI3bIKA
OJINMEPOB peakuusIMu XUMHH.

NOJIMMEpHU3alun U
nonukoHaeHcauu.  CTpykTypa
MIOJIUMEPOB JINHEWHA,
pa3BETBIICHHAS u
IPOCTPAHCTBEHHAS.
[IpencraButenn CHUHTETUYECKUX
IUIaCTMACC: TMOJIMATHIIEH HHU3KOTO
U BBICOKOTO JaBJICHUS,
TOJIUTIPOTIHIICH u
TOJTMBUHUWITXJIOPHI.
CuHTeTHYeCKHE BOJIOKHA: JIaBCaH,
HUTPOH U KaIrpoH.

33/2 | Ilpaktuueckass padora Ne 4[4.1.5 |IIpoBoauTs, HAOJIFO1ATh u
Pemenne  sKcCnepuUMEHTANIbHBIX OTHCHIBATH XUMHUYECKU T
3anay «Pacno3HaBaHue maacTMace OKCIIEPUMEHT JJIsi UACHTH(PUKAIINH
Y BOJIOKOHY IUIACTMACC U BOJIOKOH C MOMOIIBIO

Ka4ECTBEHHBIX PEAKIIHM.
Tema 7 O00011€eHNE 3HAHUI IO XUMHH 32 KYpC OPraHMYeCKON XUMUU
2 4acoB
34/1 | 3HaueHue opraHudeckod xumuu B | 3.9

JKU3HHU 4YCJIOBCKAa WM B HAPOJHOM




XO35MCTBE.

35/2 | T'enermueckas  cBsi3b  Mexnay | 3.9 | PaccmarpuBath XUMHUYECKUE
KJlaccaMu OpraHUYeCKUX peakuuu KayeCTBEHHO u
COEIMHEHU. KOJIMYECTBEHHO  C  MOMOUIBIO

pacuetoB. Pemare 3amadun  Ha
BBIBOJI (POPMYJIbI OPraHUYECKOIO
BELIECTBA MO MPOJYKTaM CropaHus
Y MAcCOBBIM JIOJISIM 3JIEMEHTOB.
11 kaacc
No Tema ypoka
ypoKa
Tema 1. Ctpoenue aroma n nepuoandeckuii 3akon J[. 1. Menneneena
3 yaca

1/1 | OcHOBHBICE  CBEJICHUS o|1.11 | XapakrepuzoBaTh AJIEMEHTHI
cTtpoeHun artoma. CoBpeMeHHas MaJjbIX, OOJBIIUX MEPHUOJOB MO UX
MOJIeJIb CTPOEHHs aroma. Smapo: nonoxxennto B [lepuoanueckoii
IIPOTOHBI U HEUTPOHBI. 30TOIBLI. cucreme . N. Menneneena.
DJIEKTPOHBI. DJNIeKTpOHHAs JlaBaTh ompeaereHus] BaKHEUIIUX
o0oJi0YKa. DHepreTuyecKui XUMUYECKUX TOHSITUM: BEUIECTBO,
YPOBEHb. DJIEKTPOHHAS XUMUYECKUI  DJIEMEHT,  aTOM,
KoHurypanusa aroma. OCHOBHOE OTHOCUTEJIbHAsI aTOMHas Macca,
U BO3OYXJCHHBIE  COCTOSHUS n3zoronsl. IIpencraBisaTh ClOXKHOE
aTOMOB. Krnaccuduxkanus CTPOEHHE aTOMa, COCTOSILIETO U3
XUMUYECKHUX JIEMEHTOB (S-, P-, d- apa U DJIEKTPOHHON OOOJOUYKH.
DJIEMEHTEI). Oco0eHHocTH HaxomuTe B3aMMOCBSI3U  MEXAY
CTPOCHUS HHEPreTUYECKHUX MOJIOKEHUEM 3JEMEHTa B
YPOBHEN aTOMOB d-3J1€MEHTOB. [Tepunoguueckoi CHUCTEME

. . MenneneeBa u CTpOCHUEM
€ro aToma. CocTtaBisiaTh
JIEKTPOHHBIE U BJIEKTPOHHO-
rpadudeckue HopMysIsl aTOMOB S-,
p- u d-271IEMEHTOB.

2/2 | llepuopmyeckuii  3aKOH H.11.2.1 |IlpencraBnsath pa3BUTHE HAyYHBIX

N.MenneneeBa B CBETE€ YyYEHUs
o crpoeHun aroma. OTkpeiTHe /.

. MenpaeneeBbIM
MEePUOINYECKOTO 3aKOHA.
Ilepuoamueckas CHUCTEMA
XuMHYeckux nsaeMeHnToB  JI. H.
MengeneeBa -  rpaduyeckoe
OTOOpaXXeHHE  MEPUOTUUYECKOTO
3akoHa. DusHUecKMid  CMBICHI

IIOPAAKOBOIO HOMEpPA JJICMCHTA,

TEOpUU 10 COUPaId Ha OCHOBE
Tpex bopMyTHPOBOK
[leproanueckoro 3aKOHa.
OnuceiBaTh CTPOCHHE aToMa |
CBOMCTBA XMMHMUYECKHUX 3JIEMEHTOB
U UX COCIUHEHUW Ha OCHOBE
[Tepunoauueckoi CHCTEMBI
. . Menpeneena. OTHOCUTH
XUMUYECKHUE AJIEMEHTBI K TOMY WJIU
WHOMY DJJIEKTPOHHOMY CEMEWCTBY.




HOMEpa Ilepuoja |
rpynmnel.  DuUsUYECKUN
Ilepuoanueckoro

BanentHsle DJIEKTPOHBL.
IIpyuyHbl ¥ 3aKOHOMEPHOCTHU
VU3MEHEHUS CBOMCTB 3JEMEHTOB
BUX COCIMHEHUH [0 IIEpUOJaM U

HOMEpa
CMBICT
3aKOHa.

PackpsiBaTh OCOOEHHOCTH
CTpoeHust aToMOB d-371eMeHTOB U f-
AIIEMEHTOB.

CPYIIIaM.

3/3 | [lomoxeHnue BOZOpOA B|1.1.1 |HaxoauTe B3aUMOCBSI3HM MEXKIY
NEPUOINYECKON CHCTEME. MMOJIOKECHHUEM DJIEMEHTA B
3HaueHue IIEPUOANYECKOTO Ilepuoanueckon cucTeme
3aKOHa u MEPUOANYECKON . . MenneneeBa u CTpOEHUEM
CHCTEMBbl XUMHUYECKHUX DJIEMCHTOB ero aroma.

. N.MenneneeBa mist pa3sBUTHUSA
HAayKU Y MOHUMAHUSI XUMUYECKOU
KapTUHBI MUpA.
Tema 2 Ctpoenue BemiectBa 13 yacos

4/1 | DnekTpoHHasl npupona | 1.3.1 | OObsSCHAT, HWHEPTHBIE CBOMCTBA
XUMHUUYECKOUN 1.3.2 0JIaropOTHBIX ra3oB
CBS3HU. DJIEKTPOOTPHUIIATSIILHOCT. OCOOCHHOCTSAMH  CTPOEHUS  HUX
Buapbl XUMHUYECKOM CBSI3U aToMa. XapaKTepru3oBaTh
(KoBaJIeHTHAS, MOHHa, KOBQJIEHTHYIO CBSI3b KaK CBS3b,
METaIIndeckas, BOJAOPOJHAS) M BO3HUKAIOIIYIO 3a cuer
MEXaHU3MBI €€ 00pa30BaHUsl. oOpa3zoBaHusl OOIIHUX 3JIEKTPOHHBIX
KoBaneHTHas XUMHUUYECKasT CBS3b. nap nyTeM MepEeKPhIBAHUS
[Tomapnas 51 HENOJISIPHAS AJIEKTPOHHBIX opOuTanen.
KOBaJICHTHBIC  CBSA3U. JIMIOJIb. KnaccudpunupoBatb KoBaJeHTHBIE
[TonsipHOCTH CBSI3U M TOJSIPHOCTD CBSI3M TI0 pPa3HbIM OCHOBAHUSM.
MOJIEKYJIBI. OOMeHHBIHI u VcranaBnuBaTh 3aBHCHUMOCTDH
JTIOHOPHO-AKIIENITOPHBIN MEXKIy THUIIOM XUMHYECKOW CBS3H,
MEXaHU3MBbI oOpa3zoBaHUs TUTNIOM KPUCTAJUIMYECKON PEIICTKU
KOBAQJICHTHOU CBS3U. U (QU3NYECKUMH  CBOWCTBAMH

BCILICCTB.

5/2 | HNonnas  xummyeckas  cBsa3b. | 1.3.1 | XapakTepnu3oBaTh HOHHYIO CBS3b
KatnoHsr u AHUOHBI. KaK CBSI3b, BO3HHUKAIOIIYID MyTEM
Kiraccudukanys HOHOB. OTAAYd WJIM TPHEMA HJIEKTPOHOB.

KimaccupunupoBatb  MOHBI 10
pa3HbIM OCHOBaAHUSIM.
VYcranaBauBaTh 3aBUCHUMOCTb
MEXKIYy TUNOM XUMHYECKON CBS3H,
TUNIOM KPUCTAJUIMYECKON PEIICTKH
u bU3NYEeCKUMHU CBOMCTBaAMH
BCILICCTB.

6/3 | Metaunueckas xumudeckas | 1.3.1 | Xapaktepu3oBath METaUITMUECKYIO
cBsi3b. (OCOOCHHOCTH CTPOCHUS CBSI3b KaK CBS3b MEXKJIY aToOM-




aTOMOB METAJIJIOB.
Merammnueckas XAUMHYECKas
cBs13b. CBOMCTBa BEMISCTB C dTUM
THIIOM CBSI3H.

MOHAMH B MeETajjlaX M CIUlaBax
MOCPEACTBOM  0000IIECTBICHHBIX
BAJICHTHBIX 3JIEKTPOHOB.
OOBsACHATD IIPUPORY
XUMHUYECKUX CBSI3CH.
YcraHnaBnuBaTh 3aBUCUMOCTb
MEXIy THUIIOM XUMHUYECKOW CBS3H,
TUTIOM KPUCTALTMYECKON PEIIeTKH

EANHYIO

U (uU3WUeCKUMH  CBOWCTBaAMU
BEILIECTB. XapakTepu3oBaTh
0COOEHHOCTHU arperaTHoro

COCTOAHUA BCIICCTB Ha OCHOBC
MOJICKYJIIPHO-KMHCTHYCCKUX

IIPEJCTABICHUN.

714 | Bomopoanast xumuueckass cBs3b. | 1.3.1 | YcTaHaBmuBaTh  MEXIPEIMETHBIC
MexMmolteKyspHas u CBA3W C OWOJOrHe Ha OCHOBE
BHYTPHUMOJICKYJISIPHASI paccMOTpeHus IPUPOJIBI
BOJOpPOAHAsI CBsI3b. 3HAUYCHHUE BOJIOPOJIHOM CBSI3U W €€ pOJIM B
BOJOPOTHOM CBSI3H TUTSI OpraHu3alliy KUBON MaTCPHUHU.
opraHu3anuu CTPYKTYD
OMOTIOJIMMEPOB.

8/5 | Kpucraminueckne u amopdmusie | 1.3.3 | Kimaccuduiuposath TBEP/Ible
BEIIECTRA. Tunbt BEIIECTBA HAa KPUCTAJUIMYECKUE U
KPUCTAIITUYECKUX PEIIEeTOK amopHbIE. YcranaBianBaTh
(aToMHas, MOJIEKYJIsIpHasl, 3aBUCUMOCTD MEXIY TUTIOM
UOHHAs, MeTajTnyecKas). XUMHUYECKOM CBSI3H, TUTIOM
3aBUCUMOCTD bu3HYecKuX KPUCTAJUTMYECKON  PEIIeTKU "
CBOMCTB _ BEIIECTBA _OT  THMa (bU3UICCKUMU CBOMCTBaMH
KPUCTAIITUYECKON BeniecTB.  OOBACHATH  SBIICHUE
peueTku. [ IpuynHbI aJUIOTPOIIUH. WNiumroctpupoBats
MHOT000pa3usi BEIIECTB. 3TO SIBIICHUC Pa3TUYHBIMH

IPUMEPaAMH.

9/6 | INomumepsl. [Tnactmaccer: | 4.2.4, | XapakTepu3oBaTh peakiuu
TEPMOILJIACTBl M PEAKTOIUIACTHI, | 4.2.5 | moaumepu3anuu 151
ux IpeICTaBUTENN u MOJIMKOHJICHCAIIMA KaK CIIOCOOBI
IpUMEHEHHE. Bonokna: MOJTYICHHUS CUHTETHYECKUX
NpUpOAHbIE  (PaCTHUTENbHBIE U BBICOKOMOJICKYIISIPHBIX
KUBOTHBIC) U XUMHUYECKUC COCIMHEHUH. OnuceiBaTh
(MCKyCCTBEHHBIC u OTIEIBHBIX peICcTaBUTENeH
CUHTETHYECKHE), ux miacTMacC W BOJIOKOH,  HX
MIPEICTABUTENIN U IPUMEHEHUE. CTPOCHHE H KIACCU(DHUKAIUIO C

MTOMOIIBI0 POJTHOTO SI3BIKA W SI3bIKA
XUMUH.

10/7 | I'azoo00pa3Hoe COCTOSTHUE XapakTepu3oBaTh 0COOEHHOCTH

BEIIECTBA. [pM  arperaTHbIxX arperaTHOro0 COCTOSIHMSI BEIIECTB




cocrostHust  BoJbl. OCOOEHHOCTH
CTpOeHUs  rasoB.  MomspHbIU
00beM Ta3000pa3HbIX BEIECTB.

[Tpumepsl ra3oo0pa3HbIX
IPUPOAHBIX  CMECEH:  BO3AYX,
OPUPOIHBIA Ta3. 3arpsA3HCHHE

aTMoc(epbl (KUCIOTHBIE JT0XKIH,
napHUKOBBIN 3¢ dexT) u 6oprda ¢
HuM.IIpeacrasurenu

ra3000pa3HbIX BEILIECTB:
BOZIOPOJI, KUCIIOPOJ, YIJIEKUCIIBIN
ra3, ammuak, HdTwieH. Hx

Ha OCHOBE MOJIEKYJIIPHO-
KHUHETUYECKHUX IpeICTaBJICHU.
VYcraHaBIuMBaTh  MEXIIPEIMETHBIE
CBSI3M C (PU3UKOW Ha 3TOM OCHOBE.

NOJIy4eHHUe, coOupaHue u
pacro3HaBaHuUe.

11/8 | )Kuakoe COCTOSIHME BEIICCTBA. XapakTepu3oBaTh OCOOCHHOCTH
Bona. [TorpeGiieHne BOJIbI B OBITY arperaTHOr0 COCTOSIHHSI BEIICCTB
U Ha Tpom3BojcTBe. JKecTKocTh Ha OCHOBE MOJIEKYJISIPHO-
BOJIBI ¥ CIIOCOOBI €€ yCTpaHEHUSI. KHHETUYECKHUX IIPEJICTAaBJICHUMA.
MuHepaibHbIe BOJIBI, 170 YcraHaBIMBaTh  MEXKIIPEIMETHBIC
UCIIOJIb30BaHUE B CTOJIOBBIX U CBSI3M C (PU3UKOW Ha ATOW OCHOBE.
7e4eOHBIX TEsX.

Kunkue  kpuctamuipl ©M - HX
IpUMEHEHHE.

12/9 | TBepmoe COCTOSHUE BEIECTBA. XapakTepu3oBaTh 0COOEHHOCTH
AmopdHbIe TBEpbIC BEIECTBA B arperaTHOro0 COCTOSIHUSI BELIECTB
IPUPOJIC U B KU3HU YEIIOBEKA, UX Ha OCHOBE MOJIEKYJISIPHO-
3HaYEHUE u IpUMEHEHHE. KUHETUYECKHUX IIPEICTaBIICHUIA.
Kpucrammmueckoe CTPOCHUE YcraHaBnuBaTh  MEXIPEIMETHBIE
BEIIECTBA. CBsI3U C (DM3HUKOM Ha ATOM OCHOBE.

13/10 | ducnepcubie cuctembl. [loHsTHe XapakTepu3oBaTh pasInYHbIe
0 JUCTIEPCHBIX CUCTEMaX. TUTIBI  TUCTIEPCHBIX CHCTEM Ha
Hucnepcuast daza u OCHOBE arperatHoro COCTOSTHUS
JTUCTIEPCUOHHAS cpena. JTUCTIEPCHOU dazbr u
Knaccuduxanus JHUCIIEPCHBIX JIACTIEPCUOHHOU Cpelbl.
CUCTEM B  3aBHCHMOCTH  OT PackpbiBaTh  poOdb  pa3IMUYHBIX
arperaTHoro COCTOSTHUS TUTIOB  JUCHEPCHBIX CHCTEM B
JTUCTIEPCHON CpeIibI u YKU3HU TIPUPOIBI U 001IIeCTBA
JACTIEPCUOHHOM ¢a3sbl.

I'pyboaucnepcubie CUCTEMBI:
OMYJIbCHUH, CYCTICH3WUHU, a’PO30JIH.
IHousTue 0 KOJUIOUAX.
ToHKOIUCTIEPCHBIE CHCTEMBI TSI
1 30711 VICTHHHBIE PaCTBOPHI.
14/11 | CoctaB BemecTBa W CMECCH. Haxomute oTamuma cmeced OT

BemiectBa  mMonekynspHOro

XUMHNYCCKUX COGI[PIH@HPIIZ.




HEMOJIEKYJISIPHOTO CTPOCHHS.
3aKOH  TIOCTOSIHCTBA  COCTaBa
BemecTB. [loHsiTHE «a0MsI» U ee
Pa3HOBUAHOCTH: MaccoBas (1omst
AJIEMEHTOB B COCIMHEHUH, JOJIS
KOMIIOHEHTa B CMECH - JIOJs
IIpUMECEH, HO0JSI PACTBOPEHHOTO
BEIllECTBA B pacTBOpe) W
oO0beMHas. Hons BBIXO/a
POJIyKTa peakiu oT
TEOPETHUYECKH BO3MOKHOTO.

OrpaxxaTp  cocTaB  cMeced ¢
MIOMOILBIO NOHATHUSA «ITOJISI»
MaccoBas U o0BbeMHaAl.
IIpousBoauThH pacueTsl c

HCIIOJIb30BAHUEM JTOTO ITOHSTHA.
YcraHaBiIuBaTh 3aBUCHUMOCTbD
MEXIY Pa3audusiMU B (PU3HUECKUX
CBOMCTBaX KOMIIOHEHTOB cMecell U
crioco0aMu UX pa3/iesICHHUs .

1512

[IpakTrnueckas pabora Ne
1lIpuroTtoBneHue pacTropa

4.1.2

[IpoBoUTS, HA0JII01ATh U
OMUCHIBAThH XUMHUUYECKUIN
DKCIEPUMEHT MO MPUTOTOBIECHUIO
pacTBOPOB.

16/13

KouTtponbshas pabora Nel

CTpOQHI/Ie BCIICCTBA

Tema 3 Xumuueckue peakiuu

10 gyacoB

17/1

17918%1104(S oe3
coCTaBa BEIIECTB.
aJUIOTPOTIHBIC

[TpraunHbI

Peakium,
U3MEHEHHUS
AnnoTponusa U
BUJIOM3MEHEHUS.
AJITOTPOTT U Ha npuMepe
MoauUKaun KHUCTIOpOo/a,
yraepoaa u ¢ocdopa. O30H, ero
Oouosioruueckas poJib. i3oMepsl u
U30MepHsl.
Peakiun,
U3MEHEHHEM

17018%1105(S C
COCTaBa BEILECTB.
Peakiun COCIMHCHUS,
pa3loXeHUs,  3aMEIIeHUus U
oOMeHa B HEOPraHWUYECKOW U
OpraHUYeCcKOr XuMuH. Peakunu
3K30- U DHJIOTEPMHUYECKUE.
TemmoBoit 3pdext xuMmudeckon
peakiuu M TEPMOXUMHUUYECKHUE
ypaBHeHUs. Peakiuu ropeHus,
KakK YaCTHBIN ciy4dan
AK30TEPMHUYECKUX PEAKIIUN.

141
1.4.2
4.3.2
4.3.4

XUMHUYCCKHUC
Pa3’INIHbBIM

Knaccudunmuponats
peakiuu o
OCHOBaHUSIM. Paznuuars
0COOCHHOCTHU KJIacCU(pUKAITIU
peakiuii B OpraHn4eCKON XUMUH.

18/2

CkopocTtb XUMHUYECKOU
peaKInm.
['OMOTeHHBICE M TeTePOreHHbBIC

peakuu. CKOPOCTh DEAKIINHU, €€

3aBUCHMMOCTbD oT Pa3JIn4YHbIX

1.4.3
4.3.2

XapakTtepu3oBaTh CKOPOCTH
XUMUYECKOW peakuuu U (HaxTopbl
3aBUCUMOCTH CKOpOCTH
XUMHYECKOW PEAKUUH OT MPUPOJIbI
pearupyronmx BEILIECTB, 150,




(bhakTOpOB: PUPOIBI KOHIIEHTpAITIH, TEMITepaTypHlI,
pearupyrommx BEIIIECTB, TJI0ILA A COTPUKOCHOBCHHUS
KOHIICHTPAITUU pPEarupyronmx BemecTB. [IpoBoauth, HabOIOAATH
BEIIECTB, TEeMIIePaTypPhbl, U OIHCHIBATH XUMHUYECKU I
IJIOIIA N PEaKIIMOHHOM HKCIIEPUMEHT C MOMOIIBIO POTHOTO
IOBEPXHOCTH, HAJIWYUS SI3BIKA U SI3bIKA XHUMHUH.
KaTajau3aropa. Ponp

KaTajanu3aTopoB B TPUPOJIC U

IPOMBIIIICHHOM

npou3BoJicTBe. DepMEHTHI KaK

OMOJIOTMYECKHUE  KaTajau3aTophl,

O0COOCHHOCTH ux

(GYHKITMOHUPOBAHHSI.

19/3 | ObpatumMocTh xumuueckux | 1.4.4 | XapakrepuzoBaTh COCTOSIHUS
peakIuii. HeoGpaTumeie 1 XUMHYECKOTO  PABHOBECHS u
obpatumbie XUMUYECKUE CIIOCOOBI €ro CMEIIICHUS.
PCaKIIUH. XHUMHYECKOE [Tpencka3biBaTh HaIlpaBJICHHE
PaBHOBECHE W €ro CMEIICHUE MO/ CMEIIICHHS XHUMHYECKOTO
JCHUCTBUEM pa3JIMYHBIX (PaKTOPOB paBHOBeCcHs  TIPM  H3MCHCHUH
(KOHIIGHTpAIUsl PEareHTOB WJIU YCIIOBUW TMPOBEACHUS OOpaTHUMOi
OPOJIYKTOB PEAKIUU, JIABJICHUE, XUMHYECKOU peaKIuH.
TeMIeparypa)  JuUid  CO3JIaHUs ApryMeHTHpOBaTh BBIOOD
ONTUMAJIbHBIX YCIIOBUIA ONTUMAJIbHBIX yCIIOBUU
IPOTEKAHMUS XUMHYECKUX MIPOBEICHUS TEXHOJIOTUYECKOTO
npoiteccoB.CrocoObl  cMeleHus nporecca. Hab6monats u
XUMHYECKOTO  PaBHOBECUS  HA OMUCHIBATH  JIEMOHCTPAIMOHHBIN
npuMepe  CUHTe3a  aMMUaka. XUMHUYECKUHN IKCIIEPUMEHT.
[Tonsitue 00 OCHOBHBIX HAYYHBIX
NPUHIIMIIAX TPOM3BOJICTBA  HA
npuMepe CUHTE3a aMMMaKa WU
CEpHOU KUCJIOTHI.

20/4 | Ponp BOmBI B XHMHYECKOM OmnpenensiTe MOHATHS «PACTBOPHI»
peakuuu.  PactBopumMocTh  ® u «PacTBOPUMOCTD.
KiIaccupUKaIs  BEIIECTB 110 KnaccudpunupoBats BemiecTa I10
ATOMY TMPHU3HAKY: PAaCTBOPUMEIE, pPU3HAKY PacTBOPUMOCTH.
MaJopacTBOPHUMBIC u OTpaxkaTh COCTaB pacTBOpa ¢
HEPACTBOPUMBIC BEIIECTBA. MOMOIIBI0  TIOHSATHH  «MaccoBas

JIONIE  BEIIECTBA B PAcTBOpE» W
«MOJISIpHAs KOHIIEHTPAITHs
BEIIECTBAY.

21/5 | DnekrponuThl B HedAeKTponuThl. | 1.4.5 | Onpenenstsb MOHATHS

DJIEKTPOIUTHYECKAS 1.4.6 | «dNEKTPOIUTHI,

U CCOLMALINSL. Kucnotsl, | 4.2.2 | «<HEINEKTPOIHUTHI»,

OCHOBAaHHSI W COJIA _C TOYKH (QNEKTPOIUTHYECKAS

3pEHHUS TEOpUU aucconmanysiy. DopMyaupoBaTh




NJIEKTPOJIUTHYECKOU

nucconuanmu. Peaknuu B
pacTBOpax NJIEKTPOJIUTOB.DH
pacTBopa KaK oKa3aTeab

KHCJIIOTHOCTH CPEIHbI.

OCHOBHBIE  TIOJIOKEHUSI ~ TEOPHUU
AIIEKTPOJIMUTHYECKONW AUCCOLMALINH.
XapakTepu3oBaTh CIOCOOHOCTH
AIIEKTPOJIUTA K JHUCCOLMALMU Ha
OCHOBE CTEIICHU
AIIEKTPOJMUTUYECKONW AUCCOLMALINH.
3anuceIBaTh ypaBHEHUSI
AIEKTPOJIUTHIECKON JUCCOIUAIINH,
B TOM 4YHCIE€ M CTYIIEHYaTOM.

Hab6aronars " OIMCBLIBATH
JNIEMOHCTPALIMOHHBIA ~ XUMHUYECKUUN
ADKCIEPUMEHT.  XapaKTepU30BaTh
KHCJIOTHI B CBETE TEOpUHU

AIEKTPOJUTUYECKON JTUCCOIMALINU.
Pasznuuare o0O1miee, ocoOeHHOE H
€IMHUYHOE B CBOICTBax a30THOW,
KOHUECHTPUPOBAHHOM CEPHOM H
MYpPaBbHUHOW KHUCIOT. [IpoBOAUTS,
HaOJIr01aTh 51 OIMCHIBATH
XUMUYECKUM ~ DKCOEPUMEHT  C
IIOMOIIBIKO POAHOTO sI3bIKA U s3bIKA
XUMUH,

22/6

I'maponu3  opraHWyeckux U
HEOPraHUYECKUX  COEIUHEHUM.
Heob6paTtumerit TUIPOIIU3.
OOpaTuMBbIil  THAPOIU3  COJICH.
I'mnponus OpPraHUYECKUX
COEMHEHUN U €ro MpPaKkTHYECKOe
3Ha4YeHUE. 3HAUYCHHUE TUIPOJIh3a B
OMOJOTUYECKUX OOMEHHBIX

Imponcccax.

1.4.7
4.1.3

XapakTepu3oBaTh THAPOJIH3 Kak
0oOMEeHHOe B3aUMOJECHCTBHE
BEIIECTB C BOJOH. 3amuchIBaTh
YpaBHEHHUSI pEaKIui THAPOJIN3a
pa3nuuHbBIX  coned.  Paznmuuare
TUAPOIN3 N0 KAaTHOHY M aHHOHY.
[Ipeacka3piBaTh pEAKUUIO CPEJIbI
BOJIHBIX pacTBOpPOB COJIEH,
00pa30BaHHBIX CUJIbHBIM
OCHOBAaHHMEM H CJIa0OH KHUCJIOTOH,
C1a0bIM OCHOBAaHMEM U CWJIBHOU

KHUCJIOTOM. PackpeiBate  poiib
00paTUMOro TUAPOIU3a
OpPraHMYEeCKUX COCIUHEHUM Kak
OCHOBBI OOMEHA BEIIECTB B YKHUBBIX
OopraHu3zMax u o0paTUMoro
rugponu3a  ATd kak OCHOBBI
IHEPTEeTUIECKOTO OOMEHA B KUBBIX
OpraHu3Max. [IpoBoauTs,
HaOI0AaTh " OTIMCHIBATh
XUMHUYECKHUIN AKCHEPUMEHT Cc

IIOMOIIIIO POJHOTIO A3bIKA MU A3bIKa
XUMUMH.




23/7 OKuUCIUTENBHO -11.4.8 | XapakTepu3zoBaTh OKHUCIUTEIHHO-
BOCCTaHOBHUTEIIbHBIE pCaKIny. BOCCTAaHOBHUTEIIBHBIE PEAKIIUUA Kak
CremneHb OKHUCJICHUSI. MIPOIIECCHI, pu KOTOPBIX
Omnpenenenue CTCTICHU U3MCHSIIOTCS. CTCTICHU OKHCIICHUS
OKHUCJICHUS 1o dopmyie aToMoB. COCTaBIsATh ypaBHEHUS
COEIMHEHMUSL. [Tonsarue 00 OBP ¢ nomomppio  MeTonaa
OKHCITUTEIBHO- AJIIEKTPOHHOTO Oayianca.
BOCCTAHOBHUTEIBHBIX  PEaKIIHSIX. [TpoBOIUTS, HAOJIFO/1aTh u
OxucieHne W BOCCTaHOBIICHHE, OITHCHIBATH XUMHUYECKU T
OKHUCJIMTE]Ib W BOCCTAaHOBHTEIIb. OKCIIEPUMEHT C MTOMOIIBIO POJTHOTO
OKHCITUTETBHO- SI3bIKA U SI3bIKA XHUMHUH.
BOCCTAHOBUTEIIbHBIC DPEAKIIUU B
IpHUpoJIe, IIPOU3BOJICTBEHHBIX
IPOIIECCax U JKU3HEACATEIbHOCTH
OpPraHU3MOB.

24//8 | Dnextponus. Dnektponu3  kak | 1.4.9 | XapakTepu3oBarh 3JIEKTPOJINA3 KaK
OKHCJIUTEJILHO- 4.2.1 | OKHCIUTEIBHO-
BOCCTAaHOBMTEIIBHBIH  TIpoIIecc. BOCCTaHOBHUTECIIBHBIN poIriecc.
DIEKTPOIU3 pacILIaBOB " [Ipencka3piBaTh  KaTOAHBIE |
PAcTBOPOB Ha MpUMeEpe XJIOopHuaa aHOJTHBIE MPOIIECCHl U OTPAXKaTh MX
HaATpUS. [IpakTuueckoe HA TMHCbME [UJIi pacIlaBOB M|
OpUMEHEHUE  DJIEKTPOJdH3a B BOJIHBIX PACTBOPOB AJIEKTPOJIUTOB.
IPOMBIIIIEHHOCTH. PackpbiBaTh IPAKTUYECKOE
DNEeKTPOIUTUYECKOE TOJTyUYeHUe 3HAUEHHUE AIEKTPOIIU3A.
ATIOMUHUSL.

25/9 | Ilpaktuyeckas pabora Ne 2[4.1.4
«IlomyyeHnue razoB»

26/10 | KontponbHas pabora Ne 2 [IpoBoauTS, HAO0JII01ATh u
«XHAMHUYECKUE PEAKITUU» ONMCHIBATh XUMHUYECKUMN

HKCIIEPUMEHT.
Tema 4 BemectBa 1 UX CBOWMCTBA
/ 4yacoB

27/1 | Meraibl. OxuciurenpHo- | 1.2.2 | O0o0mare, 3HaHUS W J€jJIaTh
BOCCTaHOBHUTEIIbHBIE cBoiicTBa | 1.2.3 | BBIBOABI O  3aKOHOMEPHOCTSX
IOPOCTBIX BEIIECTB — MeTamioB | 1.2.4 | MONOXEHUSI U U3MEHEHHUI CBOWCTB
[JIABHBIX W MOOQYHBIX moArpymi | 2.2 METAJNIOB B TEPHOJIaX W TpyIMmax
(Menb, skene30).Bzaumoneiicteue | 4.2.1 | [lepuoanueckoit CHCTEMBI.
METaJIoB c Hemeraiamu | 4.3.1 | XapaktepuzoBaTh oOmue
(xmopom, cepodt u kucimopoaom). |4.3.9 | XUMHUYECKHE CBOWCTBA METAJIOB

B3aumopelnicTBue IIETOYHBIX H
IETTOYHO3EMEIBHBIX METAJUIOB C
BOJOM. DNEKTPOXUMHUYECKUN P
HanpsHKEHUN METAJIOB.
B3aumopelictBue  MeTamioB  C
pacTBOpamMy KHUCIOT M COJIEH.

KaK BOCCTAHOBUTEJIEH HA OCHOBE
CTPOEHHSI UX aTOMOB M TOJIOXKEHUS
METAJJIOB B AJIEKTPOXUMHUUYECKOM

psany HanpsbkeHus.  [IpoBoauTs,
HaOJI0AaTh 151 ONMCHIBATh
XUMUYECKHUI AOKCHEPUMEHT C




AJTOMUHOTEPMUSL.

B3aumopernicteue HaTpUs c
staHosioM U (enonom. Kopposus
METAJIJIOB. Bugbl  KOppo3uu.
IlonstTue O  XUMHYECKOM H
9JICKTPOXMMHUUYCCKON  KOPPO3UH
MeTaUIOB.  CrnocoObl  3aIlIMTHI

MCTAJJIOB OT KOPPO3HHMH.

MOMOIIBID POAHOTO SI3bIKA U A3bIKA
XUMUH. XapakTepu3oBaTh 51
OMUCHIBATH KOPPO3HKD METAILIOB
Kak OKHCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIA  MPOLIECC U
CHOCOOBl  3aUIUThl METAJIOB OT
KOpPPO3UH. OnuceiBaTh
JNIEMOHCTPALMOHHBIA  XUMUYECKUUN
HKCIIEPHUMEHT.

28/2 | Hemerasibl. OxkucnurenpHo- | 2.3 XapakTepu3oBaTh oO1ue

BOCCTaHOBUTEIIbHBIE CBOWMCTBA XUMHYECKUE CBOMCTBA HEMETAJIOB
IIPOCTBIX BEIIECTB —HEMETAJLIOB: KaK OKHUCJIUTETICH u
BOJ0pOJA, KHCJIOPOJIa, BOCCTAaHOBHUTEJICH  Ha  OCHOBC
TJIOTCHOB, CepBl, a3oTa, CTPOCHUS MX ATOMOB H TTOJIOKCHUS
docdopa, yriepona, KpeMHUS. HEMETaJJIOB B pany
B3aumoeiicTBie ¢ MeTauIaMHu | AJIEKTPOOTPUIIATCTLHOCTH.
BOJIOPOJIOM, B3aUMOJICHCTBUE C HaGronath U OIMCHIBATH
0ojiee  BIEKTPOOTPHUIIATCIIBHBIMU XUMHYECKUH  DKCIIEPUMEHT  C
HEMETAJNIAaMH M CIIO)KHBIMHU TIOMOIIBI0 POJTHOTO sI3bIKA M SI3bIKA
BEIECTBAMU -OKUCITUTEIISIMH. XUMUH.
CpaBHUTENbHAS XapaKTEPUCTUKA
rajoreHoB KaK Hauboee
TUTIAYHBIX npeacTaBUTeNeH
HEMETAJIJIOB.

29/3 | Kucnotsl Heopranudeckue u |2.1 XapakTepu30BaTh KUCIOTHI B CBETE
oprannueckue. Kaccudpuxanus | 2.6 TEOPHH AIEKTPOIUTHIECCKOM
KHCJIOT. XHMMHYECKHe cBolicTBa | 4.2.2 | nucconmanuu. Pa3znuuaTte oOliee,
KHCIIOT:  B3aWMOJICCTBHE  C OCOOGHHOC H  CAMHUYHOE B
MeTaJIaMH, OKCHJaMH METaJlJIOB, CBOMCTBaxX a30THOM,
TUJIPOKCUIAMU METAJJIOB, KOHUECHTPUPOBAHHOM CEPHOM H©
CONIsIMHM, cnHpTaMu  (peaxius MypaBbHHOWU KUCIOT. [IpoBOIUTS,
ATEepUDUKAIINHN). Oco0Onie Ha0II01aTh u OTMCHIBATh
CBOMCTBA a30THOM u XUMUYECKUMN SKCIEPUMEHT Cc
KOHIIEHTPUPOBAHHOMN CEepHOM TIOMOIIBIO POJHOTO SI3bIKA U SA3BIKA
KHCJIOTHI. XUMUH.

30/4 | OcHoBanusi HeopraHudeckwe u |2.1 XapakTepu3oBaTh OCHOBAaHUS B
opranmdeckue. OcHOBaHUA, WUX | 2.5 CBETE TEOPHUH DIEKTPOIUTHYECKOMN
KIaccuduKarms. Xumnueckue | 2.4 nucconuanuu. Pasznuuars olmiee,
CBONCTBA OCHOBaHUU: OCOOCHHOE U  €AUHUYHOE B
B3aMMOJICCTBHE C KHCJIOTaMH, CBOMCTBax TUAPOKCHUIOB u
KHCIIOTHBIMH OKCHUJaMH " OECKUCITOPOTHBIX OCHOBAHH.
COJISIMU. Paznoxxenue [TpoBOAUTS, HaOJII0aTh u
HEPaCTBOPUMBIX OCHOBaHUH. OTHCHIBATH XUMHUYECKU T

OKCIICPUMCHT C IIOMOIIBIO POJHOIO
SA3bIKa U A3bIKa XUMHUH.




31/5 | Comu. Krnaccudukamus comneit: | 2.1 XapakTepu3oBaTb COJIM B CBETE

CpelHHE, KHUCJIbIE U OCHOBHBIE. | 2.7 TEOpUU AIIEKTPOIUTHUECKOM
Xumnyeckue cBoiictBa coiuei: | 4.1.6 | nuccommanuu. PasnmuuaTthk oOiee,
B3aMMOJICHCTBUE C KHUCJIOTaMH, O0COOEHHOE U  €AUHUYHOE B
IeJI0YaMH, METAJIJIAMHU U COJIAMH. CBOMCTBaX CpEeIHMX M KHUCIBIX
IIpencraBurenn coned U UX coneit. IlpoBonuth, HaOMONATH U
3HA4YCHHUE. Xnopun  HaTpus, OIUCHIBATH XUMHUYECKAUN
kapOoHat  kampuug,  (ocdar DKCIIEPUMEHT C MOMOLIBIO POAHOTO
KaJIbIUA (cpennue COJIN); A3bIKA U SA3bIKA XUMUHU.
THIPOKapOOHATBI ~ HATpUA U
aMMOHUSI (kucmbie COJIN);
ruapokcokapoonar meau (II) -
MaJaxuT (ocHOBHas COJIb).
KauectBeHHble ~ peakiuu  Ha
XJIOpua-, cyibdar-, 1 kapOoHaT-
aHWOHBI, ~ KAaTHOH  aMMOHWUS,
karuonsl xenesa (I1) u (111).

32/6 |Tl'enernueckass  CBs3b  Mexay | 2.8 XapaKkTepu30BaTh I€HETHYECKYIO
KjaccaMu  Heopranmuyeckux u |4.3.1 | cBi3b MEXITY KJlaccaMu
OpraHNUYeCcKuX coenuHeHui. | 4.3.6 | OpraHMYeCKUX M HEOPraHMYEeCKUX
[ToHsiTHE O TEHETUYECKOM CBSI3U U COCIMHEHUH U OTpaxkaThb €€ Ha
TeHETHYECKHUX psigax. MUCHbME C MOMOIIBI0 0000IIEHHON
lenetnueckuit  psig  MeTaia. 3aMUCH  «IETIOYKH  MEPEXO0IOBY.
'enetnueckuii psax HeMmeTasa. KoHnkpeTuszupoBaTh Takue LEMOYKH
Ocobennoctu IreHEeTUYECKOro ypaBHEHUSIMU XUMHYECKUX
psia B OpPraHUYECKOU XUMHUM. pEaKIuHu.

33/7 | KoutponpHas pabora Ne 3

"BerectBa 1 ux BoiicTtsa"

XuMuA 4 Ku3Hb. 1 yaca




34/1

Hayunble meTOnbl TO3HAaHHUS B
XAMHUH. VICTOYHUKHN XMMHYECKOMN
uH(popmanuu. ITouck
uHpopMalMK MO  Ha3BaHUSIM,
ujeHTU(UKATOpaM, CTPYKTYPHBIM
dbopmynam. MopaenupoBanue
XUMHYECKHUX MPOLIECCOB 51
SIBICHUM, XUMHWYECKHN aHaIu3 |
CHHTE€3 KAaK METOJbl Hay4YHOTO
MTO3HAHMS.

Xumusa u 310posbe. Jlekapcrsa,
(dbepMeHTbI, BUTAMUHBI, TOPMOHBI,
MUHEpabHble BOJBL. [IpoOiemsl,
CBSI3aHHBIE C  MPUMEHEHUEM

JIeKapCTBEHHBIX nperapaToB.
Bpennbie npuBBIYKE B (DaKTOPHI,
paspylaiiue 3]10POBbE
(kypenue, ynotpeoaeHue
AJKOTOJIs, HapKOMaHUs).
ParnmonansHoe UTaHHE.

IInmesrple  mo0aBku. OCHOBEBI
IMUIIIEBON XUMUH.

XUMHSIT B MOBCEIHEBHOM >XHU3HM.
Moronue 1 4YUCTAIIME CPEICTBA.
CpenctBa 60pbOBI C OBITOBBIMH
HACEKOMBIMH PETEeIICHTHI,
uHceKkTUuAbl. CpencTBa JTUYHOU
TUTUEHBl U KocMeTHKU. [IpaBuiia
Oe3omacHOl pabOThl C EIKHMH,
TOPIOYUMHU u TOKCHYHBIMH
BEII[CCTBAMH, CpeacTBaMu
OBITOBOM XUMUH.

XUMHS MU CEIIbCKOE XO035MCTBO.
MuHepanpHble U OpPraHUYECKHE
ynoopenus. CpencTBa 3amluThI

pacTeHUMN.
XuMust 51 DHEPreTUKA.
[Ipuponusie WCTOYHUKHU

yriieBoaopoaoB. Ilpuponssiii u
MOMYTHBI He(TSIHOW Ta3bl, WX
cocTaB U ucmnoiab3oBanue. Cocras
HepTH W ee  mepepaboTKa.
Hedrenponykrsi. OkTaHoOBOE
YHUCJIIO OeH3MHA. Oxpana
OKpYXarmien cpelbl IIpU

Ha  ocHOBE  MeXIpeIMETHBIX
CBs3eil ¢ OuWojoruend packpbiBaTh
XMUMHUYECKYIO TTPUPOTY BUTAMHUHOB,
(dbepMeHTOB, TOPMOHOB, U X POJIb B

OopraHusanuu r'yMOpPaJIbHOU
peryJsiuu NEATEIIbHOCTH
OpraHu3Ma 4esoBeKa.

XapaKkTepu3oBaTh COCTaB 151
OCHOBHBIE HaIlpaBJICHUS

UCIIOJIb30BaHUsI M MepepaboTKu
IIPUPOJHOIO Trasa. YCTaHaBIMUBAThb
3aBUCUMOCTh MEXJy oOObeMaMu
N0ObIYM MPUPOJHOTO Taza B PO u

OIO’KETOM. Haxonuts
B3aMMOCBSI3b MEXAY H3y4acMbIM
MaTepHaioM 51 Oymymiei
npodeccuoHaIbHON

eI TEIILHOCTBIO. [TpaBuna
JKOJIOTHYECKHU IPaMOTHOTO
[IOBEACHUS U 0€e30macHoro

oOpalleHusi ¢ MPUPOAHBIM Ta30M B
OBITY U Ha IPOU3BOJICTBE.




HedTenepepaboTke u

TPaHCIIOPTUPOBKE
He(TENpPOIyKTOB.
AnbpTepHaTHBHBIC UCTOYHUKU
SHEPTUU.

Xumus B CTPOUTEIILCTBE.
LemeHT. beron.Ilon6op
ONITUMANTBHBIX CTPOHUTETBHBIX

MaTepuajioB B  IPAKTUYECKOU
NEeATEIIbHOCTU YEIOBEKA.

XUMHSA U DKOJOTUS. XUMUUYECKOE
3arps3HEHNE OKPYKAIOIIEH CpeJibl
u ero nocineacteus. Oxpana
ruapocdepsl, MIOYBBI,
atMocdepbl, (Iopbl U (PayHbl OT
XUMHUYECKOTO 3arpsi3HEHUSL.
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