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1. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYEBHOI'O ITPE/IMETA

JIMHHOCTHBIE PE3YJIbTATbI
JInuHOCTHBIE pe3yabTaThl B c(pepe OTHOLIEHHIT 00ydyarommxcs K cede, K CBOeMy 310pPOBbIO,

K HO3HAHHUIO Ce0n:

OpUEHTAIMsI OO0YyJaroIMXCsS Ha JOCTM)KCHHUE JIMYHOTO CYACThs, pPEaTH3alUI0 TO3UTHBHBIX
KU3HEHHBIX TIEPCIEKTUB, WHHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K
JIMYHOCTHOMY CaMOOIIPECIICHHIIO, CHIOCOOHOCTh CTAaBUTH IEJIM M CTPOUTH )KM3HEHHBIC TUIAHBL;
TOTOBHOCTh M CIIOCOOHOCTh 00ECIeYUTh ceOe U CBOMM OJIM3KUM JOCTOMHYIO JKH3HB B MPOIIECCE
CaMOCTOSITEJIbHOM, TBOPUECKON U OTBETCTBEHHOMU JIEATEIIbHOCTH;
TOTOBHOCTBH M CITOCOOHOCTBH O0YYaIOIIUXCsl K OTCTAUBAHUIO JINYHOTO JIOCTOMHCTBA, COOCTBEHHOTO
MHEHHSI, TOTOBHOCTh U CIIOCOOHOCTH BBHIpa0aThIBaTh COOCTBEHHYIO MO3HUIIMIO IO OTHOLIEHHUIO K
OOIIECTBEHHO-TIOJTUTHYECKUM COOBITHSIM TPOIUIOr0 W HACTOSIIET0 HAa OCHOBE OCO3HAHHS W
OCMBICJICHUS UICTOPHUH, TyXOBHBIX [IEHHOCTEU U IOCTHXKEHUI HAIIEH CTPaHBbI;
TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIUXCSI K CAMOPA3BUTHIO M CAMOBOCITUTAHHUIO B COOTBETCTBHUH
C OOIICUYEIOBEYCCKUMH IICHHOCTSIMU M HJAIaMU TPAKIAHCKOTO OOIIECTBA, MOTPEOHOCTH B
(hU3UYIECKOM CaMOCOBEPIIICHCTBOBAHUH, 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBLHOM JESITEIIBHOCTHIO;
NPUHATHEC W peanu3alysi IICHHOCTEH 370poBOoro um 0Oe3omacHoro oOpasza >KH3HH, OepexHoe,
OTBETCTBEHHOE W  KOMIIETEHTHOE OTHOIIGHHWE K COOCTBEHHOMY  (DU3HYECKOMY |
MICUXO0JIOTHYECKOMY 3/10POBbIO;
HETIPUATHE BPEIHBIX MIPUBBIUEK: KYPEHHUS, YIIOTPEOICHUS aTIKOTr0Jisl, HAPKOTHUKOB.

JIuuHOCTHBIE pe3yibTaThl B cdepe oTHomeHuid oOydawmmxcesas K Poccum kak k

Poanne(OtevecTBy):

poccuiickas MJEHTHYHOCTb, CIIOCOOHOCTh K OCO3HAaHMI pPOCCHUICKONM UAEHTUYHOCTH B
MOJIUKYIBTYPHOM COIIMYME, YYBCTBO MPHYACTHOCTH K HCTOPUKO-KYJIbTYpHOM OOIIHOCTH
poccuiickoro Hapoaa u cyapde Poccuu, maTpuoTusMm, rOTOBHOCTh K CliykeHUI0O OTE4ecTBY, €ro
3allUTE;
YBAOXKEHUE K CBOEMY HApOJly, YyBCTBO OTBETCTBEHHOCTH niepe PoInHOM, TOPAOCTH 32 CBOW Kpau,
cBor0 PoauHy, mpomurioe M HacTosIee MHOIOHAIMOHAIBHOrO Hapona Poccunm, yBaxkeHue x
rocy/1apCTBEHHBIM CUMBoOJIaM (rep0, duiar, TMMH);
(dhopMHUpOBaHHE YBaXXEHUS K PYCCKOMY S3BIKYy KaK TOCYJapCTBEHHOMY s3bIKy Poccuiickoii
®enepauyu, SBISIOUIEMYCS OCHOBOM POCCHUHCKONM MJIEHTUYHOCTH U TJIaBHBIM (aKTOpOM
HAIIMOHAJIBHOI'O CAMOOIIPEIECIICHHUS;
BOCIIUTAHUE YBAXEHUS K KYJIbTYpPE, SI3bIKaM, TPAIUIUSAM U 0OBbIYasiM HapOJIOB, MPOKUBAIONIUX B
Poccuiickoit @enepanuu.

JIn4HOCTHBIE pe3y/bTaThl B c(pepe OTHOMIEHHI 00y4alOIIUXCH K 3aKOHY, FTOCYAApPCTBY U K

rPakKIaHCKOMY O0LIECTBY:

I'PaXJaHCTBEHHOCTh, TPAXJIAHCKas MO3ULUSA aKTMBHOTO M OTBETCTBEHHOI'O 4WIEHA POCCHUHCKOTO
00111eCTBa, OCO3HAIOUIETO CBOM KOHCTHTYLIMOHHBIE MpaBa U 00S3aHHOCTH, YBaXKalOIIEro 3aKOH U
IMPpaBOMNOPAAOK, OCOSHAHHO IMPUHHUMAIOIICTO TPAJUITMOHHBIC HALTMOHAJIBHBIC 1 O6Hl€‘l€J'IOB€'—ICCKHC
T'YMaHHCTHYECKHE U JEMOKpaTUYeCKHe IEHHOCTH, TOTOBOTO K YYacTHIO B OOIIECTBEHHOH JKU3HU;
MPU3HAHUE HEOTUYKIA€MOCTH OCHOBHBIX IpPaB W CBOOOJ 4YEJIOBEKa, KOTOpPbIE MPUHAIJISKAT
KaKJIOMY OT POXJAEHHS, TOTOBHOCTb K OCYILIECTBICHHIO COOCTBEHHBIX INpaB U cBoOoa 0e3
HapyIleHHs IpaB U CBOOOJ JPYTUX JIML, TOTOBHOCTh OTCTauBaTh COOCTBEHHBIE MpaBa U CBOOOIBI
YCJIOBCKA U IrpaxaaHWHa COIrJIaCHO 06HlerI/ISHaHHI)IM IIpUHIMIIAM U HOpMaM MEKAYHapOJIHOIO
npaBa U B coorBeTcTBUM ¢ Koncturynueit Poccuiickoit deneparyu, nmpaBoBasi ¥ NOJIUTHYECKAS
IpPaMOTHOCTH;

MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKH U OOIECTBEHHOM
NpPAaKTUKM, OCHOBAaHHOE Ha JMalore KyJabTyp, a TaKXkKe pa3IUYHbIX (OpM OOIIECTBEHHOTO
CO3HaHUsI, 0CO3HAaHUE CBOETO MECTA B TOJHUKYJIHTYPHOM MHUPE;

UHTEpUOpH3alUA LEHHOCTeW JEeMOKpPaTHUW U COLMAIBbHOM COJMIAAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJMPOBAHUIO OTHOLIEHHWI B TPYIIIE WJIM COLMATIbHON OpraHu3allnH;

TOTOBHOCTH OOYYAIOMIMXCS K KOHCTPYKTUBHOMY YYaCTHIO B IPUHATHH PEILICHUM, 3aTparuBaroIimx



WX MpaBa U UHTEPEChl, B TOM YHUCIE B Pa3IMYHbIX (popmax OOLIECTBEHHOW CaMOOpTraHU3allUH,
camMOympaBlieHus!, 00IIECTBEHHO 3HAYUMO 1eATeTHbHOCTH;

MPUBEPKEHHOCTh HJEIM HHTEpHAI[MOHAIN3Ma, OPYKObI, paBEeHCTBA, B3aUMOIOMOIIHM HapOOB;
BOCIUTAHHUE YBAXXUTEIHLHOTO OTHOILIEHHUS K HAIIMOHAIBHOMY TOCTOMHCTBY JIFOJIEH, UX YyBCTBaM,
PETUTHO3HBIM YOCIKICHUSM;

FOTOBHOCTh ~ OOYYalOIIMXCS  MPOTUBOCTOATH  HUJEOJOTMU  OAKCTPEeMH3Ma, HalMOHAIHM3Ma,
KceHo(oOUr; KOpPYNUUHU; JTUCKPUMHUHAIIMM TIO0 COLUAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIBHBIM MPU3HAKAM U JPYTUM HEraTUBHBIM COLIMAIbHBIM SIBIICHUSIM.

JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOMEHNH 00y4aIOUUXCH ¢ OKPY/KAIOMIUMM JIIOAbMU:
HPAaBCTBEHHOE CO3HAHMWE W IIOBEJECHHE Ha OCHOBE YCBOCHHUS OOIICUYEIIOBEUECKUX IIEHHOCTEH,
TOJIGPAHTHOTO CO3HAHUS U TOBEAEHUS B IOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTH M CHOCOOHOCTH
BECTHU JHUAJIOT C APYTUMH JIIOJbMU, TOCTUTaTh B HEM B3aMMOIOHUMAHUS, HAXOAUTh OOIIHE 1IeTU U
COTPYAHHUYATD JIJISl UX JIOCTHIKCHUS;
MPUHATHE TYMaHUCTHUYECKHUX IIEHHOCTEW, OCO3HAHHOE, YBaXXUTEIbHOE U J00poXKeTaTesbHOe
OTHOIICHUE K JPYTOMY YeJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO;
CIOCOOHOCTh K COINEPEKHUBAHUIO U (OPMHUPOBAHUE TOZUTUBHOTO OTHOLICHUS K JIIOJISAM, B TOM
qyHuciae K JIMAM C OTPAaHWYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbSl M HWHBAIHWJaM; OEpexHOe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHE K (DU3HUECKOMY U IMCHUXOJIOTHYECKOMY 30POBBIO
JPYTUX JIIOJIeN, YMEHUE OKa3bIBaTh [IEPBYIO IOMOIIb;
(dbopMUpOBaHNE BBIPRXKEHHOHN B TIOBEJICHUU HPABCTBEHHOW MO3MIIUU, B TOM YHCJIE CIIOCOOHOCTH K
CO3HATENBFHOMY BBIOOpPY 100pa, HPAaBCTBEHHOI'O CO3HAHMS U TOBEIEHHUS Ha OCHOBE YCBOGHUS
O0IIIeYeTIOBEYECKMX LEHHOCTe M HPABCTBEHHBIX YYBCTB (YECTH, J0JTra, CIPABEIIHMBOCTH,
MUJIOCEPUS U APYKETI00Hs);
pa3BUTHE KOMIIETEHUUH COTPYIHHUYECTBA CO CBEPCTHHUKAMM, JE€TbMU MIIAJIIErO BO3pPACTa,
B3pOCJIBIMH B  00pa3oBaTeNbHOM, OOIIECTBEHHO TOJIE3HOH, Y4eOHO-HCCIIeI0BATENbCKOMH,
MIPOCKTHOM U IPYyTUX BUJAX JEATEILHOCTH.

JInyHoCTHBIE pe3yJbTaThl B c(epe OTHOIIEHHH O00yYaIOIIUXCH K OKPYKAOIIEMY MHPY,

’KMBOI NIPUPoO/eE, XYA0KECTBEHHOM KYyJIbTYype:

MHUPOBO33PEHNE, COOTBETCTBYIOILIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAUMMOCTH HayKH,
TOTOBHOCTh K HAay4YHO-TEXHHYECKOMY TBOPYECTBY, BIIaJIEHUE JOCTOBEpHOM HHpOpMaiuend o
NEPCAOBBIX NOCTHIKCHUAX U OTKPBITUAX MHpOBOﬁ M OT€YECTBEHHOM HAayKH, 3aMHTCPCCOBAHHOCTD
B HAYYHBIX 3HAHHUIX 00 YCTpOWCTBE MUpa U OOIIECTBa;
TFOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO, B TOM 4YHCIIE CaMO0Opa30BaHUIO, HA MPOTSKEHUU
BCEH JKM3HM; CO3HATEIbHOE OTHOILIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIIEIIHOM
npo¢ecCHOHATIBLHON 1 00IIECTBEHHOM 1A TEIbHOCTH;
9KOJIOTMYECKas KyJIbTypa, OepekHOe OTHOLIEHWS K POJHOW 3eMjie, NPHUPOJHBIM OoraTrcTBam
Poccun n MHpa, MOHUMAHHUEC BIIMAHHA COUOHUAJIBHO-3KOHOMHUYCCKHUX IIPOLCCCOB Ha COCTOAHUC
MIPUPOJHON U COLMAIIBHON CPe/bl, OTBETCTBEHHOCTH 32 COCTOSIHUE IIPUPOJHBIX PECYPCOB; YMEHUS
W HAaBBIKM Pa3yMHOI'o IIPUPOAOIIOIB30BaAHHA, HETCPIMUMOC OTHOMICHUE K I[CI\/'ICTBI/ISIM,
MIPUHOCSIIM BpeJl SKOJIOTHH; TPUOOPETEHUE OMbITA FKOJIOT0-HANIPABICHHOM NeATEIbHOCTH;
ACTETUYECKOE OTHOLIEHUS K MHUPY, TOTOBHOCTb K ACTETUYECKOMY OOYCTPOMCTBY COOCTBEHHOTO
ObITa.

JInyHoCTHBIE pe3yabTarbl B cepe OTHOMIEHHIT 00y4alOIIUXCA K CeMbe M POAHMTENSIM, B

TOM 4YHCJI€ NOAT0OTOBKA K CeMEHHOM JKM3HU:

OTBETCTBEHHOE OTHOIIEHHE K CO3JaHHI0 CEMbHM Ha OCHOBE OCO3HAHHOI'O IPUHATHUS LIEHHOCTEH
CEeMEMHOM KU3HHU;
MOJIOKUTEIBHBIN 00pa3 CeMbH, POAUTEIHCTBA (OTIIOBCTBA W MAaTEPHHCTBA), WHTEPUOPU3AITUS
TPaJULIMOHHBIX CEMENHBIX [IEHHOCTEM.

JInyHOCTHBIE pe3yJbTaTbl B cdepe OTHOLIEHUs1 o0ydammmxcss K Tpyay, B cdepe

COIUAJTBbHO- JKOHOMHUYECCKHX OTHOIIIEHM:

yBa)KeHHE KO BCEM (popMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIIUTE CBOEH COOCTBEHHOCTH,
OCO3HaHHBIM BBIOOp Oyaymiedt mpodeccwmn Kak MyTh W CIHOCOO peanu3ainuu COOCTBEHHBIX
YKU3HEHHBIX TIJIAHOB;



— TOTOBHOCTH OOyYaroIUXCS K TPYAOBOH NMPOPECCHOHATHHON NESITEIHbHOCTH KaK K BO3MOKHOCTH
YUYaCTHsI B PEUICHUHN JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIOHAIBHBIX TPO0IeM;

— TOTPeOHOCTh TPYIUTHCS, YBWKEHHWE K TPYAy U JIOASIM TPyda, TPYAOBBIM JTOCTHXKCHUSM,
JOOPOCOBECTHOE, OTBETCTBEHHOEC W TBOPYECKOE OTHOIICHHE K pa3HbIM BHJAM TPYIOBOM
NeSITeTbHOCTH;

— TOTOBHOCTH K CaMOOOCITy>KMBaHHUIO, BKJIFOUasi 00y4eHHE U BBIITOJIHEHUE TOMAITHUX OOS3aHHOCTEH.

JInuHoCcTHBIE pe3yabTaThl B cdepe PU3NUECKOro, MCUXOJOTHYECKOT0, COUNMAIBHOIO U

aKaJeMHU4YecKOoro 0J1aronoJyyus o0y4arommxcsi:

— (usnueckoe, IMOIMOHATBHO-TICUXOJIOTUYECKOE, COIMAIbHOE OJaronoiydne OOydarommxcs B
KHU3HH 00pa30BaTeIbHON OpraHU3alMy, OLIYIICHHE ACTbMU O€30MacHOCTH M ICUXOJIOTUYECKOTO
koMdopTa, HHHOPMAITMOHHONW OE301TaCHOCTH.

METANPEIMETHBIE PE3YJIbTATHI
BrinycKkHUK HAy4YUTCH:
PeryasituBubie YVY /|

— CaMOCTOSITEJIbHO OMNpENEeisATh IeJId, 3aJaBaTh MapaMeTpbl U KPUTEPUH, MO KOTOPHIM MOKHO
OMPEICIUTh, UTO 1I€JIb JIOCTUTHYTA;

— OLIGHHMBAaTh BO3MOXHBIE TOCIEACTBUS JIOCTHXKEHHUS IIOCTABICHHOW 1€ B JACSITEIbHOCTH,
COOCTBEHHOW KHM3HU M XKU3HU OKPYKAIOIIUX JIFOJIeH, OCHOBBIBAsCh Ha COOOPaKEHUAX JTUKH U
MOpaJiu;

— cCcTaBUTh U (OpPMYIHpPOBATH COOCTBEHHBIE 33Jayd B OOpa30BATEIbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYaIMsIX;

— OLIGHUBATh PECYPCHI, B TOM YUCJIE BPeMsl U APYrue HeMaTepualbHbIE PECYPChl, HEOOXOAUMBIE AJIs
JOCTUKEHHSI TIOCTABJICHHOM 11eTH;

— BBIOMpATh MyTh JOCTHKEHUS I, TUIAHUPOBATh PEIICHUE TOCTABICHHBIX 33]a4, ONTUMHU3UPYS
MaTepualbHbIC U HEMAaTepUaIbHbIC 3aTPAThI;

— OpraHu3oBbIBaTh d()PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX ISl JOCTUKECHHS TOCTaBICHHON
LeNH;

—  COIIOCTAaBJIATH MOJIYUEHHBIH PE3yJIbTAT AE€ATEIbHOCTH C IOCTABJICHHOM 3apaHee 1ENblo.

ITo3naBartenbHbie YV /|

— WCKaTh W HaxoguTh OOOOIIEHHBIE CIOCOOBI peIIeHHs 3adad, B TOM YHCIE, OCYIIECTBISTH
pa3BepHYThII HMHQOPMAIMOHHBIM TMOWCK M CTaBUTh HA €ro OCHOBE HOBbIe (yueOHBIE U
MI03HABaTENbHbIE) 3a/1a4H;

— KPUTHYECKU OLICHMBATh U MHTEPIPETUPOBATH MHGOPMAIUIO C PA3HBIX MO3UIMH, paclo3HaBaTh U
(buKCcUpOBaTh MPOTUBOPEUNS B HHPOPMAIIMOHHBIX HCTOYHUKAX;

— HCIONBb30BaTh  pPA3JIMYHBIE  MOJEIbHO-CXEMAaTHUECKHE  CpeAcTBa Uil INPEJCTaBICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIIEHUH, a TaK)Ke MPOTUBOPEUNH, BBISIBICHHBIX B HH(POPMAIIHOHHBIX
HMCTOYHHKAX;

— HaxoJUTh U NPHUBOJUTH KPUTUUYECKHE APTYMEHTHI B OTHOIIEHUH JEUCTBUM U CYKIEHUU APYroro;
CIIOKOWHO M Pa3yMHO OTHOCUTHCS K KPUTHUECKHM 3aMEUYaHHUSIM B OTHOIIEHWU COOCTBEHHOTO
CYXKJIEHUS, pacCCMaTPHUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS,

— BBIXOJWUTH 3a paMKH Yy4eOHOTO TpeaMeTa U OCYIIECTBISATH IIEJICHANPABICHHBIM TMOUCK
BO3MOYXHOCTEH JIJIs1 IMPOKOTO MIEPEHOCa CPEACTB U CIIOCOOOB IEHCTBUS;

— BBICTpaWBaTh WHANBUIAYATbHYIO OOpa30BaTEIbHYI0 TPACKTOPHIO, YUYUTHIBAS OTPAHUYECHHS CO
CTOPOHBI JIPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUUICHUS;

— MEHATH U YAEPKUBATh pa3HbIe MO3UIMHU B TO3HABATEIbHOM JESITEIIbHOCTH.

KommyHnukarususbie YY ]|

— OCYIIECTBIISATH JCIIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAaMH, TaK M CO B3POCIBIMH (KaK
BHYTPH 00pa30BaTEeIbHONW OpraHU3allMM, TaK M 3a €€ MpeeaMH), Toa0HupaTh MapTHEPOB I
JIEIIOBOM KOMMYHHKAIIUU HMCXOMASl U3 COOOpaKEHUH pPEe3yIbTaTMBHOCTH B3aUMOJCHUCTBHUA, a HE
JIMYHBIX CUMIIATHH;

— TIpU OCYIIECTBJICHHH TPYMIOBOH pabOThl OBITH KaK PYKOBOJIWTENEM, TaK U YJICHOM KOMAaHIbI B
Pa3HBIX POJIsiX (TEHEPATOP UIEH, KPUTHUK, HCTIOTHUTEND, BBICTYHAIONINN, SKCIIEPT U T.11.);



KOOpDJMHUPOBaTb M  BBIIOJHATH pabOTy B  YCIOBUAX pEAIbHOrO, BHUPTYaIbHOIO MU
KOMOHWHUPOBAaHHOI'O B3aUMOJECHCTBUS;

Pa3BEPHYTO, JIOTUYHO M TOYHO M3J1ararb CBOXO TOYKY 3PEHMs C MCIOJIb30BAHMEM aJEKBATHBIX
(YCTHBIX M IUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

pacro3HaBaTh KOH(DJIMKTOI€HHbIE CHUTyallud W HPEJOTBpalaTh KOH(MIMKTBI 10 HUX AKTHUBHOH
¢ba3pl, BbICTpaMBaTh JAEJIOBYI0 M 00pa3oBaTelIbHYH0 KOMMYHMKAlMIO, H30eras JHMYHOCTHBIX
OLICHOYHBIX CYKJICHHM.

INPEJAMETHBIE PE3YJIBTATbBI

B pesyabTare uzyuenusi yueOHOro npeamera «XuMHs» BbINYCKHUK HAYUYHTCH
pacKpbIBaTh Ha MPUMEPaxX POJib XMMUHU B (POPMUPOBAHUH COBPEMEHHON HAyYHOW KapTUHBI MUPA U
B [IPAKTUYECKOM AESITEIbHOCTU YEJIOBEKA;
J€MOHCTPUPOBATh Ha IpHUMEpax B3aUMOCBSA3b MEXAY XMMHUEH U JPYTUMH €CTECTBEHHBIMU
HayKaMu;
pacKpbIBaTh Ha MpUMeEpax MOJ0KEHUS TEOPUU XuMudeckoro crpoeHust A.M. bytieposa;
noHumarh ¢usuueckuil cmbica Ilepuonmyeckoro 3axona JI.M. MenneneeBa U Ha €ro OCHOBE
OOBSICHATh 3aBHCHUMOCTb CBOMCTB XMMUYECKHMX 3JEMEHTOB M OOpa30BaHHBIX MMM BEIIECTB OT
AJEKTPOHHOT'O CTPOEHUS aTOMOB;
OOBSICHATH MPUYMHBI MHOI000Pa3Hsl BEIIECTB HA OCHOBE OOLIUX Mpe/CTaBlIeHU 00 UX cocTaBe U
CTPOEHUY;
MPUMEHTh IpaBWla CHCTEMAaTHYECKOW MEXJYHApOJHON HOMEHKJIATypbl KakK CpeicTBa
pa3auyeHus U UAEHTU(UKALIMY BEUIECTB 110 UX COCTABY U CTPOEHUIO;
COCTABJISATh MOJICKYJISIPHBIE U CTPYKTYpHbIE (DOPMYJIbl OPraHUYECKUX BEIIECTB KaK HOCHUTENEH
uHbOpMallUd O CTPOCHHUHU BELIECTBA, €r0 CBOMCTBAX M NPUHAAJIEKHOCTH K OIPEIEICHHOMY
KJIACCy COCIMHEHUN;
XapaKTepu30BaTh OPraHUYECKHE BELIECTBA [0 COCTAaBY, CTPOEHHIO M CBOMCTBAM, yCTaHaBJIMBATh
IIPUYMHHO-CJIE/ICTBEHHBIE CBA3U MEX/y JAHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;
IIPUBOJIUTH IPUMEPHl XUMUUECKUX PEAKIMI, paCKPBIBAIOIINUX XapaKTEPHbIE CBOMCTBA TUIIUYHBIX
MPEJCTaBUTENICH KIACCOB OPTaHWYECKHX BEIIECTB C LENBI0 MX HACHTU(OUKAIUU U OOBSICHEHUS
00J1aCTH MPUMEHEHHUS;
MIPOrHO3UPOBATh BO3MOXKHOCTh NMPOTEKAHMSI XUMHUYECKUX peaklui Ha OCHOBE 3HAHUM O THIIAX
XMUMUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHOMN CITOCOOHOCTH;
MCII0JIb30BaTh 3HAHUS O COCTAaBE, CTPOCHUM M XMMHUYECKHUX CBOMCTBAX BELIECTB ISl O€30MacHOTO
MIPUMEHEHHUS B IPAKTUYECKOHN JESITEIbHOCTH;
NPUBOANUTH MPUMEPHl MPAKTUYECKOTO MCIIOJIB30BAaHUS TPOJIYKTOB NEpepadOTKU HepTH WU
IIPUPOJHOTO ra3a, BHICOKOMOJIEKYIISIPHBIX COEAMHEHUH (MOIMATHIIEHA, CHHTETHYECKOro Kaydyka,
alleTaTHOTO BOJIOKHA);
IIPOBOAMTH ONBITHI 10 PACIIO3HABAHUIO OPTAaHUYECKUX BEILECTB: TIIMLEPHUHA, YKCYCHOW KHCIOTHI,
HeNpeAeIbHbIX JKUPOB, TIIOKO3bl, Kpaxmana, OelKOB - B COCTaBe IHUIIEBBIX NPOJYKTOB U
KOCMETHYECKHUX CPEJICTB;
BJaJIleTh MpaBWJIaMM W TpueMaMu Oe30macHOil paboThl ¢ XHWMHYECKHMH BELIECTBAMHU U
71a00paTOPHBIM 000PYIOBAaHUEM;
YCTaHABIIMBATh 3aBHCHUMOCTb CKOPOCTHM XHWMHUYECKOW pEAaKIUUM U CMEIIEHUS XHMHYECKOTO
paBHOBECHSI OT Pa3IUYHBIX (PAKTOPOB C LIEBIO OMPEIEICHHS ONTUMAIBHBIX YCIOBUM MPOTEKAHUS
XUMHUYECKHX TIPOLECCOB;
MPUBOJIUTH IPUMEPHI TUIPOJIN3a COJIEH B MOBCEIHEBHON KU3HU YETIOBEKa;
IPUBOJIUTh  NIPUMEPHl  OKUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKLMM B IIPUPOJE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U JKUZHEAEATEILHOCTH OPraHU3MOB;
MPUBOJIUTh TPUMEPHl XUMHUYECKUX DPEaKIMH, pacKpbIBAIOUIMX O00IIMe XHUMHYECKHE CBOMCTBa
MIPOCTHIX BEIIECTB - METAJIOB U HEMETAJLJIOB;
MPOBOJIUTH pacyeThl Ha HAaXOXKICHUE MOJIEKYJIIPHON (OPMYIBI YIiIeBOJOpOAa MO MPOAYKTaMm
CTOPaHHUA U 10 €r0 OTHOCUTENBHON TUNIOTHOCTH U MacCOBBIM JIOJISIM JIEMEHTOB, BXOZSIIUX B €r0
COCTaB;




— BJaJeTh IpaBHJIaMu 0€30MacHOro o0pallleHus ¢ eAKUMHU, TOPIOYUMHU U TOKCUYHBIMH BELIECTBAMH,
cpeacTBaMu ObITOBOM XUMUU;

— OCYIIECTBIATh TOWCK XHMMHYECKOW HWHGPOpMAIMM TIO0 Ha3BaHUAM, HACHTU(UKATOPAM,
CTPYKTYpPHBIM (hOpMysIaM BEIECTB;

— KPUTHYECKU OLEHUBATh M HHTEPIPETUPOBATH XUMHUYECKYI0 HH(OpMAIHIO, COJAEpKaIlylocs B
COOOIIIEHUSAX CPEICTB MaccoBod uHpopmanuu, pecypcax HWHTepHeTa, HaydHO-TIOMYISPHBIX
CTaThsIX C TOYKH 3PCHHSI €CTECTBEHHO-HAYYHONH KOPPEKTHOCTH B IEJSIX BBISBICHHS OUTHOOYHBIX
CyXAeHUI U GopMUPOBaHUS COOCTBEHHOH MO3UIINY;

— TPEACTABNATH IYTH PEMIEHUS TJI00ANBHBIX MNPOOJIeM, CTOSIIMX TIepe]] YEIOBEYCCTBOM:
IKOJIOTHYECKUX, SHEPTETUIECKHX, CHIPHEBBIX, H POJIb XUMHUHU B PEHICHUH 3TUX MPOOIEM.

BbInyCKHUK OJYYUT BO3MOKHOCTh HAYYUTHCH

— WUIIOCTPUPOBATh HAa MPUMEPAX CTAHOBJIEHHUE U SBOJIIOLUMIO OPTAaHUYECKOW XMMHUU KaK HAYKH Ha
Pa3IMYHBIX HCTOPUYECKUX ATANaX €€ PA3BUTUS;

— HCHOJb30BaTh METOAbl HAy4yHOTO T[IO3HAHWSA TPU BBHINOJIHEHUH TPOEKTOB U  y4yeOHO-
UCCIIEIOBATENIbCKUX 3a/1a4 110 HM3YYCHHIO CBOMCTB, CIIOCOOOB MOJNYYCHHS M PACIO3HABAHHS
OpraHUYECKUX BEUIECTB;

— OOBSCHATH MPUPOAY U CHOCOOBI 00pa30BaHUS XMMHUYECKOW CBSI3U: KOBAJCHTHOW (IOJIIPHOM,
HETIOJISIPHOW), MOHHOW, METaJUIMYECKOW, BOJOPOAHOM - C IEIBI0 OMpENeNICHUS XUMUYECKOU
AKTUBHOCTH BEILIECTB;

— yCTaHaBJIMBATh T€HETHUYECKYIO CBSI3b MEXY KJIaCCaMH OPTraHUYECKHUX BEIIECTB I 0OOCHOBAHMS
MPUHIMINAIBHOW BO3MOXHOCTH MOJIYYEHUsI OPraHMYECKUX COEAWHEHMI 3aJaHHOI0 COCTaBa M
CTPOEHHS;

— yCTaHaBJIHMBATh B3aMMOCBSI3U MEXKAY (aKkTaMu W TCOPUEH, TPUYUHOW U CJICICTBUEM IPH AHATIN3E
MPOOJIEMHBIX CUTYyalluii 1 0OOCHOBAHUY MPUHUMACMBIX PEIICHUN HA OCHOBE XUMUYCCKUX 3HAHU.

2. COAEPXKXAHHUE YYEBHOI'O IPEJMETA

10-11 kaace

Oprannyeckasi Xumus

[losiBieHne W pa3BUTHME OPraHMYECKOW XMMHUM Kak Hayku. [IpenMer opraHMYeckod XHUMHH.
MecTo 1 3HaYeHUE OPraHU4YECKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.

XHWMHMYECKOE CTPOCHHME Kak IMOPSAOK COEJUHEHHs aTOMOB B MOJIEKYJE€ COIVIaCHO HX
BaJICHTHOCTH. OCHOBHBIE TOJIO)KEHUSI TEOPUM XUMUYECKOTO CTPOEHUS OPraHMYECKHX COECIUHEHHM
A.M. BytnepoBa. YriepoJHbId CKEJIET OPraHUYECKOM MOJIEKYJbl. KpaTHOCTh XMMHUYECKOW CBS3H.
3aBUCHUMOCTD CBOMCTB BELIECTB OT XMMHUYECKOIO CTPOEHU MoJIeKyll. M3omepus u nzomepsl. llonarue
o (ynkuuonaneHOM  rpymme. [lpuHIuUnel  KiIaccuduKaMu  OPraHUYECKUX  COCIUHEHUM.
Cuctematnueckass MeXJIyHapoAHas HOMEHKJIaTypa M TNPUHLUMIB 00pa3oBaHUs  Ha3BaHUU
OPraHNYeCKUX COCTUHECHUH.

Ankanpl. CrpoeHue MOJEKydabl MeTaHa. l'omonormdeckuil psa — ankaHoB. ['omoutorn.
Homenkinarypa. M3omepust yriaepogHoro ckennera. 3aKOHOMEPHOCTH M3MEHEHHS (PU3NYECKUX CBOMCTB.
XuMHUUecKkue CBOMCTBa (Ha NMpUMeEpe MeTaHa W 3TaHa): PEeakIMM 3aMelleHus (raJoreHHpOBaHUE),
JNETUJPUPOBAHMS KaK CIOCOOBI TMOJTYYEHMs] BaKHEWIIMX COEAMHEHWH B OPraHUYEeCKOM CHHTE3E.
I'openne MeraHa Kak OJMH M3 OCHOBHBIX HCTOYHMKOB TeIUIA B MPOMBIIUICHHOCTH M OBITY.
HaxoxeHue B mpupoie ¥ IpuMEHEHNe alnKkaHoB. [[oHsATHE 0 IHUKII0aIKaHaX.

Anxensl. CtpoeHue Moiekynbl 3TuieHa. ['omonornueckuii psin ankeHoB. HomeHxknarypa.
N3omepus yriaepoaHOro CKejieTa U MOJIOKEHHS] KPaTHOM CBA3M B MOJIEKYyJie. XMMUYECKHE CBOMCTBA
(Ha mpuMmepe STHIIEHA): peaKUH MPUCOECTUHEHHUs (raJOreHUpPOBAaHUE, TMAPUPOBAaHUE, TUApaTalus,
TUIPOTAJIOT€HUPOBAHKE) KaK CIoco0 MoinydeHHs! (PYHKIMOHAIBHBIX MPOU3BOJIHBIX YIJIEBOJOPOIOB,
ropenus. [lomumepusanus 3TUIIEHa KaK OCHOBHOE HAIIPaBJICHUE €ro UCIOab30Banus. [lonmaTunen kak
KPYIHOTOHHAKHBIM IPOJYKT XMMHUYECKOT0 IPONU3BOACTBA. [I[pruMeHeHne 3THiIeHa.

Ankanuensl u kayuyku. [loHsTne o0 anmkagueHax Kak YTJI€BOJAOPOAAaxX C JABYMs JIBOWHBIMU
cBs3simu. [lomumepusanus nuBuHuia (OyranueHa-1,3) kak crnoco0 MOJYYEHHUS CUHTETHYECKOIO
Kayuyyka. HarypanbHblii U CHUHTETUYECKUM KaydyKd. Bynkanusanus kaydyka. Pesuna. IIpumenenue
Kay4yyKa U pEe3UHBI.



Asnkunbl. CTpoeHME MOJEKYJbl aleTwieHa. ['oMonorndeckuil psig ankuHoB. HoMmeHkatypa.
N30oMepust yriaepoaHOro CKelieTa U MOJIOKEHHS! KPaTHOM CBA3UM B MOJIEKYyJie. XHUMUYECKUE CBOMCTBA
(Ha mpuMepe aleTUIIeHa): peakuu MpucoeInHeHus (TaJoreHupoBaHue, THAPUPOBAHNE, THIPATALINS,
TUJIPOTAJIOTEHUPOBAHKUE) KaK CIOCO0 IOJy4YeHHUS MOJIMMEPOB M JPYIHMX IIOJIE3HBIX IPOIYKTOB.
['openue aneTuneHa Kak MICTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHM ISl CBAPKU M PE3KU METAILIIOB.
IIpuMeHeHue aneTuieHa.

Apenbl. beH3051 Kak NOpeacTaBUTENb apOMaTUYECKHX YIrieBOAOpPOoaoB. CTpoeHHE MOJEKYIbl
OeHzona. XMMHUYECKHE CBOMCTBA: PEAaKLIMU 3aMEIlEeHUs (TaJIOTEHHPOBAHUE) KAaK CIIOCO0 MOTYy4eHUs
XUMHUYECKUX CPEJACTB 3allUThl PACTEHUN, MPUCOEAUHEHMs (TUIPUPOBAHME) KaK JI0Ka3aTeIbCTBO
HemnpeenbHOro Xxapakrepa 0enzona. Peakuus ropenus. [Ipumenenue 6enzoia.

Crouprel.  Knaccudukanusi, HOMEHKIAaTypa, H30MEpHs CIHPTOB. MeETaHON W STaHON Kak
MIPEJICTAaBUTENHN MPeeIbHBIX OJHOATOMHBIX CIIUPTOB. XMMHYECKHE CBOICTBA (Ha MpUMEpe METaHoJIa
U 9TaHOJA): B3aMMOJICHCTBHE C HATPHEM KakK CHOCOO YCTAaHOBIICHUS HAIWYHMS THUAPOKCOTPYIIIIHI,
peaxius ¢ rajJoreHOBOJIOPOIaMHU KaK CHOCO0 MOTy4YeHHs] pacTBOPUTENEH, Jeruaparanus Kak crnocod
[IOJIy4€HUsl dTWIEHA. Peakuus ropeHus: cnupThl Kak TOIUIMBO. IIpuMeHeHue MeTaHoja M 3TaHoJIA.
PuU3HOIOrNYeCcKoe ACHCTBUE METAHOJIA U 3TAHOJIA HA OPTraHU3M YEJIOBEKA.

OTUIEHITIMKOIb W TJIMLEPUH KaK IPEACTAaBUTENM NPEACIbHBIX MHOTOATOMHBIX CIUPTOB.
KauecTtBeHHas peakiysi Ha MHOIOATOMHBIE CIIUPTHI U €€ MIPUMEHEHHUE /JIsl paclio3HaBaHUs TJIMLEpUHA
B COCTaBE KOCMETUYECKHUX cpelicTB. [IpakTueckoe npuMeHeHue 3TUIICHIIMKOIIS U TIULEpUHA.

@®enon. Crtpoenue Mosekynbl (eHona. BzauMHOe BIUSHUE aTOMOB B MolleKyne (¢eHoa.
XUMHUYECKHE CBOMCTBA: B3aMMOJICHCTBUE C HATPHEM, THIPOKCHIOM HaTpus, Opomom. [IpumeHeHme
(dbeHomna.

Anpneruasl. Mertananp (opManpierua) W STaHalb (AleTalbIeru]) Kak IPeICTaBUTEIH
npeebHbIX anbaeruaoB. KauecTBeHHbIC peakiy Ha KapOOHUIIBHYIO TPyIITy (peakius «cepeOpstHoro
3epKanay, B3auMmoneicTBue ¢ ruapokcuaoM memu (II) m ux mnpumeHeHwe Ui OOHApYKEHUS
MIpEAEIIbHBIX allbJETUI0B B IPOMBIIIJIEHHBIX CTOYHBIX BOAAaX. TOKCUUHOCTh anbAeruoB. [Ipumenenue
dbopmanpaeruia u aneTanbIeruaa.

KapOoHoBbIE KHCIOTBI. YKCyCHasi KHUCJIOTa KaK MPEJCTaBUTENb MpPEIEIbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. XHUMHUYECKHE CBOWCTBA (HAa TMpUMEpPE YKCYCHOM KHUCIIOTHI): PEaKIUu C
METaJUIaMH, OCHOBHBIMM OKCHJIAMH, OCHOBAaHUSIMU U COJSIMU KakK IOATBEPKIECHHE CXOJICTBA C
HEOPTraHMYECKMMH KHUcIoTaMH. Peakius sTepudukanuy Kak Croco0 MONYyYeHHUs CIOXKHBIX 3(UPOB.
[Tpumenenue ykcycHolt kucnotsl. IIpencraBienne o BEICHIMX KapOOHOBBIX KHCIOTaX.

Cnoxuble 3¢upsl u xupbl. CrnoxxkHble 3(pUpBl KaK HPOAYKTHI B3aUMOAEWUCTBHSA KapOOHOBBIX
KUCIOT co chnupramu. llpumeHeHue CloXHbIX 3QUpOB B MNHUIIEBOH U  mnapdromepHOi
MPOMBIIITIEHHOCTH. JKHpBl Kak CIOKHbIE 3(UpHl MNIHIEPUHA U BBICIIUX KapOOHOBBIX KHCIIOT.
PactuTenbHbIE M )KUBOTHBIE KHUPBI, UX cOocTaB. Pacro3HaBaHue pacTUTENBHBIX JKUPOB Ha OCHOBAaHUU
UX HeIpeaenabHoro xapakrepa. Ilpumenenue >xupoB. ['Maponu3 miaM oMmblIEHHE KUPOB Kak Ccroco0
MPOMBIIIJICHHOTO TOJIyYeHHUs] COJIeH BBICIIMX KapOOHOBBIX KHCIOT. MBUTI4 KakK COJM BBICHIMX
KapOOHOBBIX KUCJIOT. Morolie cBONCTBA MblLja.

VYraesoasl. Knaccudukanust yriaeBogoB. HaxokiaeHue yrieBosoB B mpupoze. ['moko3a kak
anpaerugocnupt. bpoxkenne riroko3pl. Caxaposa. ['maponus caxapossl. Kpaxman u menono3a Kak
Ouosiornyeckre NoauMepbl. XMMHUYECKHEe CBOMCTBA KpaxMala U 1eJUTI0I03b! (THAPOIN3, KaueCTBEHHAs
peakuus ¢ HoJ0M Ha KpaxMmall ¥ ee IpUMEeHeHue g oOHapyKeHHsI KpaxMaia B MPOIyKTaX MUTaHUs).
ITpumeHeHue u Guosoruueckas pojb yrieBoaoB. [IoHsTHE 00 HCKYCCTBEHHBIX BOJIOKHAX Ha MpUMepe
aleTaTHOTO BOJIOKHA.

Wnentudukanuss OpraHuveckux coequHeHud. ['eHeTHueckas CBs3b MEXIy KIlaccaMu
OPraHNYEeCKUX COCTUHEHUH. TUIIBI XUMUYECKUX PEAKIINil B OPraHMYECKOU XUMHH.

AMMHBI. AHUJIUH.

AmuHokucinotel U Oenku. CocTaB M HOMEHKJIATypa. AMHHOKHUCIOTH Kak aMm@oTepHbIe
opranudeckue coequHenus. [lentuaHas cBsa3b. buonornyeckoe 3HaueHue o-aMUHOKHCIOT. ObmactTu
MPUMEHEHUSI aMHHOKHUCIIOT. benku kak mpuponnbie OuomnonuMepbl. CocTaB U CTpOEHHE OEJIKOB.
XuMHUYeCKHue CBOMCTBa OENKOB: THAPOIM3, AeHaTypauus. OOHapykeHHEe OENKOB MNpH I[OMOIIU
KauyecTBEHHBIX (LBETHBbIX) peakuui. [IpeBpamienus OenkoB NUIIM B opraHusme. buonoruueckue
¢byHKIMN OEIKOB.



Tunbl pacyeTHBIX 3aa4: HA HAXOXKICHUE MOJIEKYJIIPHOH (HOPMYIIbI OPraHUUECKOTO BEIEeCTBA
II0 €ro IJIOTHOCTH M MAacCOBBIM JIOJISIM JIEMEHTOB, BXOJSLIMX B €r0 COCTaB, WM MO IPOAYKTaM
CropaHusl.

IIpakTnyeckne pabGobi:  KoHCTpyupoBaHME  IIAPOCTEPIKHEBBIX  MOJENEH  MOJEKYJ
opranunyeckux BewecTB.Ilonyuenue stuneHa u u3ydeHwe ero cBOMCTB.CBOMCTBAa OJHOATOMHBIX M
MHOT'0ATOMHBIX CIIUPTOB. VccreoBanme CBOMCTB OEIKOB.

Teoperuueckne ocHoBbI XuMuH. CTpoeHue BeniecTBa. COBpeMEHHAsi MOJEIIb CTPOEHUS aTOMa.
OnekTpoHHass KoHQurypanus aromMa. OCHOBHOE ©  BO30YXKICHHBIE COCTOSHHUS ~ aTOMOB.
Krnaccudukamuss XUMHYECKUX IJIEeMEHTOB (s-, P-, d-amemeHtbl). OCOOECHHOCTH  CTPOCHHS
SHEPreTHYeCKUX ypoBHeH aTtomoB d-anemeHTOB. Ilepuoanueckas cucreMa XMMHUYECKHX DJIEMEHTOB
JA.N. MenneneeBa. @uznueckuii cmpici [lepuonnueckoro 3akona .M. MenneneeBa. IIpuuunbl u
3aKOHOMEPHOCTU HW3MEHEHUs CBOWCTB 3JIEMEHTOB W HX COEIMHEHM MO IepuojaM M TIpymmam.
DNEeKTpOHHAs MPUPOAA XUMHUYECKOW CBSI3U. DJIEKTPOOTPULIATENIBHOCTh. BUIBI XUMUYECKOW CBSI3U
(xoBaJleHTHasi, MOHHAs, MeETa/UIMYecKas, BOJOPOAHAsA) M MEXaHU3Mbl ee 00pa3oBaHUS.
Kpucrannuueckue u amopdHble BemecTBa. TUOBl  KPUCTALIMYECKUX PEIIETOK (aTomHasd,
MOJICKYJISIpHAsi, WOHHAs, MeTajulnyecKkas). 3aBHCHUMOCTh (PU3MYECKHX CBOMCTB BeLIeCTBa OT THIIA
KpUCTaNTN4ecKoi pemeTku. [IpuanHbl MHOr00Opas3us BemecTB. XUMUYECKUE peakiiu. I oMoreHHbIe
U rereporenHsle peakiuu. CKOpOCTh peaklyu, €€ 3aBUCUMOCTb OT Pa3jIMYHbIX (PAKTOPOB: MPUPOABI
pearupyroomux BEIIECTB, KOHLEHTPALUU pEearupyrolux BEIIEeCTB, TEMIEpPaTyphl, IJIOLIAAH
PEaKIIMOHHOM TIOBEPXHOCTH, HaJW4Ms KaTanu3aropa. Poib Kataiu3aTopoB B IpUPOIE U
IIPOMBIIIJIEHHOM Npou3BoJcTBE. OOpaTUMOCTh peakiuil. XMMHUUEeCKOe PaBHOBECHE M €r0 CMELICHHE
o1 IEHCTBUEM Pa3IUYHBIX (PaKTOPOB (KOHIIEHTPALIHS PEareHTOB WK MPOAYKTOB PEaKINH, JaBICHHE,
TeMIeparypa) JUisi CO3JaHUsl ONTHUMAJbHBIX YCIOBUM IPOTEKaHMsI XHMHUYECKHUX IPOLIECCOB.
Hucnepcusie cuctembl. llonarue o kosmmomaax (3omu, renu). MctunHele pacTBophl. Peakuuu B
pacTBopax HNEKTpoiauTOB. pH pacTBopa Kak MOKaszaTeslb KUCIOTHOCTH cpeabl. ['maponns cosiei.
3HayeHue TUApoau3a B OMOJOrMYecKUX OOMEeHHbIX mporeccax. OKUCINTENTbHO-BOCCTAHOBUTEIbHbIC
peakuuu B TNPUPOAE, NPOU3BOACTBEHHBIX IpolLEccaX U IKU3HEIEATEIbHOCTH OpPraHU3MOB.
OKUCIINTEIbHOBOCCTAHOBUTEIbHBIE CBOMCTBA MPOCTHIX BELIECTB — METAJJIOB IJIaBHBIX U MOOOYHBIX
HNOArpymn (Mefb, JKeJIe30) U HEMETAUIOB: BOJOPO/a, KHCIOPOa, raJloTeHOB, Cephl, a30Ta, docdopa,
yriaepona, kpeMHus. Koppo3us MeTauioB: BUABI KOPPO3UH, CIOCOOBI 3allIUThl METANIOB OT KOPPO3UH.
DeKTpOaIU3 pacTBOPOB U paciuiaBoB. [IpuMeHeHne 351eKTpoiin3a B IPOMBIILIIIEHHOCTH.

XUMUA U )KU3Hb

Hayunsie wmetonsl mo3Hanus B XumuHd. Mctounukm xumudeckoil wuHpopmaruu. I[louck
uHbOpMallMKM 1O Ha3BaHUAM, HICHTU(UKATOpPAM, CTPYKTYpHbIM ¢opmynaM. MopaenupoBaHue
XUMHUYECKUX TPOLIECCOB U SBJIECHUIN, XUMUUECKUN aHAJIU3 U CUHTE3 KaK METOJIbl Hay4YHOT'O MMO3HaHUS.
Xumus u 310poBbe. JlekapcTBa, (pepMeHThI, BUTAMUHBI, TOPMOHBI, MUHEpaJIbHbIe BOABIL. [IpoGiemsl,
CBSI3aHHBIE C TPUMEHEHHEM JIeKapCTBEHHBIX IpenaparoB. BpenHble NpuUBBIYKM U (AKTOPHI,
paspylaronme 310poBbe (KypeHue, ynorpeOieHue ankorois, HapkoMaHus). PanyonaisHoe nUTaHKE.
ITumeBsle mo0aBxu. OCHOBBI IMHUINEBOM XHMHU. XHUMHUS B IIOBCEOHEBHOW JKM3HU. Moroime H
yuctsamue cpeacrsa. CpeactBa G0pbObI € OBITOBBIMM HACEKOMBIMM: PENENJICHTHI, MHCEKTUIUJIBI.
CpenctBa IWYHOW TUTHEHbI U KocMeTukU. [IpaBuia Oe3omacHoil paOOThl ¢ €IKMMM, TOPIOYUMHU U
TOKCHUYHBIMU BEIIECTBAMH, CpPEACTBAMHU OBITOBOH XHMHH. XHUMHS U CEIbCKOE XO3SHCTBO.
MunepanbHble U opranuyeckue ynoOpenus. CpeicTBa 3alllUThl pacTeHH. XUMHUS U DHEpPreTHKa.
[TpupoaHble MCTOYHUKM YIIIeBOJAOpOJOB. IIpupoaHblii M momyTHBIM HETAHOHM Ta3bl, UX COCTaB U
ucnonbs3oBanue. CocraB HepTu U ee mepepadorka. Hedrempoaykrsl. OxTaHOBOE uMCIO OEH3MHA.
OxpaHa okpyxaromel cpeasl npu HedTenepepabOTKe U TPAHCIOPTUPOBKE HEPTENPOIYKTOB.
AJnbTepHATUBHBIE HUCTOYHMKM OSHepruu. Xumus B crpoutenbcrBe. llement. beron. Iloxbop
ONTUMAJIbHBIX CTPOUTENIBHBIX MAaTE€PHAIOB B NPAKTHUECKON JEATEIBHOCTH YEJIOBEKa. XUMHUS U
sKoJIOrHsl. XUMHUECKOe 3arpsi3HeHne OKpY Karolleil cpenbl U ero nocieactsus. OxpaHa ruapocdepsl,
MOYBBI, aTMOC(EpPHI, PIIOPHI U payHbl OT XUMUYECKOTO 3arpsI3HEHUS.

IIpakTnueckne padornl: Ilomyuyenue, coOupaHue u pacno3HaBaHHEe Ta3o0B. PerieHue
SKCIIEPUMEHTAIBHBIX 3a7ad no TeMe «Hemeramb». PenieHne sKCIepUMEHTANBHBIX 3a4ad 110 TEME
«Metamibl». Y CTpaHeHHE BPEMEHHOM )KE€CTKOCTH BOJIBI.



3. TEMATHYECKOE IINTAHUPOBAHHUE

3.1 TemaTuueckuii njia"
10 xaacc
ros ooy4yeHus - 1
BCETO 4acoB / KOJI-BO H/Y - 34/1

KosmuecTBo
4acoB JIA

Ne OCBOCHUSA

Tema .

n/n KAXKI0M

Tembl/pa3zjie
Ja
1 Pa3nes 1. Teopusi XMMHY€CKOI0 CTPOCHHUS OPraHMYECKUX COeIHMHEHMI. 4

1.1 |IlosBneHue u pa3BUTHE OPraHUYecKol XUMHUM Kak Hayku. llpenmer 1
OPraHU4eCKOW XMMHHU. MECTO M 3HAaYECHHE OPraHUYECKON XUMHUHU B CHCTEME
€CTECTBEHHBIX HaYK.

1.2 | Xumnuueckoe CTpPOEHUE KaK MOPAJOK COEIUHEHUS aTOMOB B MOJIEKYJE 1
COIIACHO MX BaJIeHTHOCTU. OCHOBHBIE IOJIOKEHHUS TEOPHUH XUMHUYECKOIO
CTPOEHUsI oOpraHuyeckux coeauHeHudt A.M. byrnepoBa. YriepoaHblil
CKEJIET OPraHUYECKON MOJIEKYJIBI.

1.3 | 3aBUCHMOCTh CBOWCTB BEIIECTB OT XUMHYECKOIO CTPOEHUS MOJEKYII. 1
N3omepust u uzomepsl.CucreMaTudeckas MeX1yHapoaHas HOMEHKJIATypa U
MPUHIIMIIBI 00pa30BaHUs HA3BaHUI OPraHUYECKUX COCAMHEHUN.

1.4 | llonatne o ¢yaxauonansHol Tpynmne. llpuHnumel kimaccudukanum 1
opranuueckux coeauneHui. [Ipaktuyeckas padora Ne 1. Koncrpyuposanue
IIAPOCTEP>KHEBBIX MOJEJIEH MOJIEKYJI OPraHMYECKUX BEIIECTB.

2 Pa3nen 2. YrieBoaopoasbl. 12

2.1 | Anxansl. CTpoeHHE MOJIEKYJIBI MeTaHa. | OMOJOTHYECKHH psIi aJIKaHOB. 2
['omonoru. Homenkinarypa. N3omepus yIIAEPOJHOTO CKeJleTa.
3aKOHOMEPHOCTH U3MEHEHUs (PU3MUECKUX CBOMCTB. XMMHUYECKHE CBOWMCTBA
(Ha mpuMepe MeTaHa W 3TaHa): peaklUH 3aMelleHUus (TaloreHupoBaHHeE),
JNETUIPUPOBAHUS KaK CHOCOObI MOJIY4YeHHs] Ba)KHEHWIIMX COEIUHEHUI B
OpraHMYecKoM cuHTe3e. ['opeHne MeTaHa Kak OJIMH H3 OCHOBHBIX
MCTOYHUKOB TEIJIa B IPOMBIIIJIEHHOCTH U ObITy. HaxoxneHnue B npupoje u
IIpUMEHEHHE aKaHoB. [IoHsTHE 0 IMKIIOAJIKaHAX.

2.2 | Pemenue 3a7a4 Ha HaXOXKACHUWE MOJICKYISIPHON (OPMYIBI OPTraHHMYECKOTO 1
BELIECTBA II0 €0 IJIOTHOCTH M MAacCOBBIM JIOJIAIM DJIEMEHTOB, BXOISAIIHUX B
€r0 COCTaB, WU MO NMPOJIyKTaM CrOpaHusl.

2.3 | Anxensl. CTpoeHHE MOJEKYJbl ATHICHA. ['OMOJOrHMUYecKUil psiJi aJKeHOB. 2
Homenkiarypa. M3oMepust yriaepoaHOro CKeneTa U MOJIOKEHHS KpaTHOU
CBSI3U B MOJIeKyJie. XUMUYECKHUE CBOMCTBA (Ha IMpUMEpPEe 3TUJICHA): peaKkuu
MPUCOEANHEHUS (ranoreHupoBaHue, TUIPUPOBAHUE, rUpaTanus,
THJIPOraJIOTEHUPOBAaHUE) KaK  CIOCO0  MosyuyeHHs  (YHKIHMOHAIbHBIX
MIPOU3BOJHBIX YTJIEBOJOPONOB, TopeHus. [loaumepusanus >3TuIeHa Kak
OCHOBHOE  HalpaBJI€HHE €ro  Hcnonb3oBaHus. lloamdTunen  kak
KPYITHOTOHHAQXHBIA TPOAYKT XHMHUYECKOro Npou3BoicTBa. [IpumeHneHue
ATHJICHA.

2.4 | Ilpaktrueckas pabora Ne 2. [TonmydeHne 3TusIeHa M H3yYEHUE €T0 CBOWCTB 1

2.5 | Ankaguenbl U kaydyku. [loHaTHe 00 ankaJWeHaX Kak YIJIEeBOJAOPOJaxX ¢ 1

JBYMs IBOMHBIMU CBsi3siMu. [lonnmepuzanus nuBuHmia (Oyraauena-1,3) kak
crnoco®  TMOJIyueHUsT  CHUHTETHYECKOro  Kaydyka. HaTypanpHblii u
CUHTETUYECKUN Kaydyku. Bynkanusanus kaydyka. Pesuna. Ilpumenenue
Kay4dyKa U pEe3UHBI.




2.6

Aunkusbl. CTpOCHHE MOJIEKYJbI alleTHIeHa. ['OMOJTOTMYeCKUil psiji aIKHUHOB.
HomeHnknarypa. M3oMepusi yriepoJHOro ckenera M IIOJIOKEHUS KpaTHOU
CB3M B MoJieKyJe. XHMMHUYECKHE CBOWCTBAa (Ha NpUMEpe AaleTUJICHA):
peakuuu NPUCOECIUHEHMS (rajJOr€HUpOBaHUE, TMAPUPOBAHUE, TUApaATaLMs,
THJIPOraJIOTEHUPOBAHUE) KaK CHOCOO IONy4eHUs MOJUMEpPOB M APYrUX
MOJIE3HBIX  IPOJYKTOB. I'openue alleTWjeHa  KaKk  HMCTOYHHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHHM NIl CBapKU M PE3KH METAJUIOB.
IIpuMeHeHue aneTusieHa.

2.7

Apenbl. beH3zonm Kkak mpeACTaBUTENb apOMAaTHYECKUX YIIIEBOJOPOIOB.
CtpoeHne MOJIeKyIbl OeH301a. XUMUUYECKHE CBOMCTBA: PEAKIINH 3aMEIICHUS
(ranoreHupoBaHKe) KaK Coco0 MOJyUYEHUS XUMHUYECKUX CPEICTB 3aIIUThI
pacTeHul, mnpucoequHeHus  (TUIPUPOBAHHE) KaK  JIOKA3aTeIbCTBO
HEeNpeaeNnbHOro xapakrepa Oenzona. Peakuus ropenus. [lpumenenue
OeHsoJa.

2.8

[TpupoaHbIe HCTOYHUKH YTIEBOJOPOIOB U UX MepeboTKa.

2.9

[ToBTOpeHue 1 0OoIIeHNE 3HAHUN IO TeMe: «YTIIEBOJIOPOJIBIY.

2.10

Kontposbras padora Ne 1. YrieBomgopoibl.

PR

Paznen 3. Kuciopoacoaep:kaume yriieBoaopoabl.

3.1

Cnuptsl. Knaccudukanus, HoOMEHKIaTypa, U30MepHUsl CIUpTOB. MeTaHon u
9TaHOJI KaK MPEACTAaBUTENU INpEAETIbHBIX OJHOATOMHBIX  CIHUPTOB.
XuMHYecKue CBOMCTBa (Ha MpUMepe METaHoJa U 3TaHoJIa): B3aUMOJECTBHE
C HaTpHeM Kak CIoco0 yCTaHOBJIECHUS HAIWYMSI THAPOKCOTPYIIIBI, PEaKLus ¢
rajJloreHOBOJIOPOJIaMM  KaK  CIHOCOO  IOJIY4YEeHHUs  PacTBOPHUTEICH,
JieruapaTanus Kak crnocod nosiydyeHus 3TuiieHa. Peakuus ropeHus: CoupThl
Kak TormmBo. IIpuMeHenue MeraHona u 3TtaHona. Pusnonornyeckoe
JieficTBUE METaHOJa U 3TaHOJIa Ha OPraHU3M YeJIOBeKa.

3.2

OTWICHITIUKOJIb W T[JHMIEPUH  KAaK  MPEACTABUTENN  MPEACIIbHBIX
MHOTOaTOMHBIX CHOUPTOB. KauyecTBeHHass peakiysi Ha MHOTOATOMHbBIE
CIIUPTHI U €€ NpPUMEHEHUE J/JIA pacrno3HaBaHHs TJIUIEPUHA B COCTaBE
KOCMETHUYECKHUX cpencTB. [IpakTudeckoe MpPUMEHEHHE STUJICHIJIMKONSA U
mmnepuna. [Ipaktudeckas pabora Ne 3. CBoiicTBa OJHOATOMHBIX H
MHOT'O2TOMHBIX CIIUPTOB.

3.3

Pemenne 3a1ay Ha HaxOXXJIEHHE MOJIEKYISIPHON (OPMYJIbI OPraHUYECKOTO
BELIECTBA 10 €0 IJIOTHOCTH M MAacCOBBIM JOJISIM 3JIEMEHTOB, BXOJASIIUX B
€r0 COCTaB, WU MO NMPOJIyKTaM CrOpaHusl.

3.4

@®enon. CtpoeHue Monekynsl ¢eHona. B3aumHOoe BiIMsSHHE aTOMOB B
MoJiekyne QeHona. XMMHYECKHE CBOWCTBA: B3aUMOJICHCTBUE C HATPHUEM,
THJIPOKCUIOM Hatpus, 6poMoM. Ilpumenenue penona.

3.5

Anpaeruasl. Merananb (popMmanbaerus) U dTaHalb (aleTanbIerua) Kak
NpEeJCTaBUTENIM NpPEJeNbHBIX aibAeruoB. KauecTBeHHble peakIMM Ha
KapOOHWIBHYIO TPYIITY (peakiusi «cepeOpsHOTO 3epKajiay, B3auMOJIeHCTBUE
¢ ruapokcuaom menu (I1) 1 ux npumeneHue st OOHApYKEHHUs MPeIeIbHBIX
QIBJIETUIOB B MPOMBIIUIEHHBIX CTOYHBIX BOJaX. TOKCHYHOCTDH ajbJIETHIOB.
ITpumeHeHue Gpopmanbaernia 1 aleTaabaeruaa.

3.6

Kap6oHoBbIe KUCHOTHI. YKCYCHasl KUCIOTa KaK MPEJCTaBUTENb MPeesIbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XMMHMUYECKHE CBOWMCTBA (Ha MpuUMepe
YKCYCHOM KHCIIOTBI): pEakIMH C MeTaUlaMHM, OCHOBHBIMH OKCHJaMH,
OCHOBaHUSIMU M COJISIMU KaK MOATBEPKACHHUE CXO/ICTBA C HEOPraHUUECKUMU
kucnotamu. Peaknus stepudukanyu Kak crnocod MOJyuyeHUs CIOKHBIX
s¢upoB. Ilpumenenune ykcycHoM kucinotbel. IlpeacraBieHrne O BBICHIMX
KapOOHOBBIX KHCIIOTAX.

3.7

Cnoxuble 3¢upbl  u  kupbl. CioxHble HQHUPHl KaK  MPOIYKTHI
B3aMMOJIEHCTBHS KapOOHOBBIX KUCJIOT cO cnupTaMu. [IprMeHeHne clioKHbIX
3¢UpoB B NUIIEBOM M mnappoMepHO NpoMbIIIeHHOCTH. JKHphl Kak




CJI0KHBIE A(UPHI TIUIEPHHA U BBICIINX KapOOHOBBIX KUCIIOT. PacTurensHbie
U JKUBOTHBIC )KI/IpI:I, HUX COCTaB. PaCHOSHaBaHI/Ie paCTI/ITeHBHBIX )KI/IPOB Ha
OCHOBaHWHW HMX HEMpENeTbHOTro Xapakrepa. [Ipumenenue xxupos. ['maponn3
WIH OMBUICHHE XHPOB KaK CIOCO0 TPOMBIINUICHHOTO TOMYYCHHS COJIeH
BBICIIMX KapOOHOBBIX KHCJIOT. MBIIA Kak COJIM BBICIIUX KapOOHOBBIX
KHCJI0T. MoroIue cBoiicTBa MEIJa.

3.8 | Yraesoapl. Knaccudukanus yriaeBogoB. HaxoxaeHue yriieBoJoB B 2
npupone. ['nmoko3a kak ampaeruaocnupt. bpokenue rimoko3sl. Caxaposa.
['unponu3 caxaposbl. Kpaxman u wmemnono3a Kak OHONOrHYECKHe
noyiMMepbl. XUMUYECKUE CBOWCTBA Kpaxmalla W LEJUTI0JI03bl (THAPOIIN3,
KaueCTBEHHasl peakuus C HOoJOoM Ha KpaxMaldl M ee IpUMEHEHue s
oOHapyXeHHs Kpaxmajla B TMPOAYKTaX mnwuTaHus). I[lpuMmeHeHue w
Ouosnoruueckasi poib yriaeBoaoB. [IoHsTue 06 MCKYCCTBEHHBIX BOJIOKHAX Ha
MPUMEpE alleTaTHOTO BOJOKHA.
3.9 | [loBropenne um o00o00meHne 3HaHWK 1o TeMme: «Kucnopomcoaepskamiue 1
YTIICBOIOPOIBDY.
3.10 | KontpomnpHas padota Ne 2. Kucimopocoaepkamime yriieBoI0poIbl. 1
4 Pa3nen 4. A3oTcoaep:kainue yrjeBoI0po/bl. 6
4.1 | AMuHbI. AHWINH. 1
4.2 | AMuHokucinotel U Oenku. CocTaB U HOMEHKJIATypa. AMHHOKHCIOTHI Kak 3
amboTepHbIie opranndeckue coenunenus. [lentunnas ces3b. buonornueckoe
3HauYEHUE 0-aMUHOKHUCIIOT. O0sacT MpUMEHEHUsI aMUHOKUCIIOT. benku kak
npupoanbie Ouomonumepbl. CocTaB M cTpoeHHE OenKoB. XHUMHUECKUE
CBOMCTBa O€NKOB: THIpoiw3, neHarypanus. OOHapyxeHHe OCIKOB TpHU
MOMOIIM Ka4yeCTBEHHBIX (LIBETHBIX) peakiuii. [IpeBpanienus O0eIKoB MUIIN B
opraamu3Mme. buonorndeckue QyHkmu OSIKOB.
4.3 | [lpomexxyTouHas aTTecTalus. 1
4.4 | Ilpaktuueckas pabota Ne 4. MccnenoBanue cBoicTB OenkoB. ['eneTnyeckas 1
CBSI3b MKy KIIACCAMH OPraHUYCCKUX COCTMHEHUN. THUITBI XUMHUYECKHIX
peaKIi B OPraHUYECKON XUMUU.
Bcero 34
KkJjaace - 11
roJ o0y4ueHus - 2
BCEro 4acoB / KOi-Bo H/4 - 33/1
KouauvecTBo
4acos IS
Ne 0CBOCHMS
Tema "
n/n KaxKI0u
TeMbl/pa3jie
Ja
5 Pa3nen 5. Teopernueckue 0CHOBbLI XHMUM. 27
Tema 1. CTpoenue BemecTsa 11
5.1 | CoBpeMmeHHass MOJENb CTPOCHUS aToMa. OJEKTPOHHAs KOH(UTrypauus 1
atoma. OCHOBHOE M BO30YKJICHHBIE COCTOSTHUS aTOMOB.
5.2 | Knaccudukanus  XMMHYECKMX  DJIEMEHTOB  (s-, P-,  d-aymeMeHTHI). 2
OcoOEHHOCTH CTPOCHHS DHEPTETHICCKUX YPOBHENH aTOMOB d-2JIEMEHTOB.
53 Ilepuonuueckass cucrema xumuueckux osnemeHtoB J[.M. Menzaeneesa. 1
®usnyeckuit cMbica [lepuognueckoro 3akona JI.M. Menneneena.
5.4 | IlpuuuHBl W 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB DJJIEMEHTOB M WX 1
COCJTMHEHUH 110 TIEPHUOJIaM U TPYITIIaM.
5.5 | DnekTpoHHas mNpUPOAA XUMHUYECKOH CBS3H. OJNEKTPOOTPHUIATEIHHOCTb. 3

Bunpl  xummdeckoil  cBsi3W  (KOBaJCHTHAs, WOHHAs, MeETaJUIMYecKas,




BOJIOPOJHAs) W MEXaHM3Mbl ee oOpa3oBaHusa. Kpucramumueckune u
amopdHble BemecTBa. THNBI KPUCTALIMYECKUX pELIETOK (aToMHasd,
MOJIEKYJIsSIpHasi, MOHHAs, MeTaJuIMYecKas). 3aBUCUMOCTh (PU3UYECKHUX
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU.

5.6 | [lpuunHbl MHOTOOOpA3Hs BEIIECTB. 1

5.7 | lloBropenue u 00oMIeHNE 3HAHUH. 1

5.8 | KontpoabHas paborta Ne 1. TeopeTnyeckue OCHOBBI XUMHUH. 1

Tema 2. XuMHu4ecKHe peaku. 16

5.9 | 'oMoreHHbIe U TeTEPOTEHHBIC PEAKIINH. 1

5.10 | CxopocTh peakimu, €€ 3aBUCUMOCTh OT Pa3JIMYHBIX (PAKTOPOB: MPUPOJIBI 1
pearupymoomux  BEIIeCTB, KOHIEHTPAlUM  pEarupyrolux  BEIIECTB,
TEMIEpaTypbl,  IUIOU[AAM  PEAKIMOHHOM  MOBEPXHOCTH,  HAIUYUS
Kataimzaropa. Pomp Karaam3aTopoB B HPUPOAEC U MPOMBIIUIEHHOM
IIPOU3BO/ICTBE.

5.11 | OGpatumocTh peakuuii. XUMUYECKOE PABHOBECHE U €ro CMEIICHUE IO 1
NeHCTBHEM  pa3inyHbIX  (AKTOpPOB  (KOHIEHTpALUs PEareHTOB WM
IPOAYKTOB PEaKLUH, JTABICHUE, TEMIIEPATypa) Ul CO3IaHUs ONTUMAIbHBIX
YCIIOBUHM MPOTEKAHUSI XUMUYECKUX MPOIIECCOB.

5.12 | Iucnepcubie cuctemsl. [loHstTne o komommax (3omu, remu). McruHHBIE 1
pPacTBOPBL.

5.13 | Peakmuu B pacTBOpax AJIEKTPOIHUTOB. 1

5.14 | pH pactBopa Kak IOKa3aTelb KHCIOTHOCTH CpeIbl. [ HMIpoiu3 coJiei. 1
3HaYeHre TUAPOIN3a B OMOJOTHYECKUX 0OMEHHBIX MPOoIleccax.

5.15 | OkucaNTEeNnsHO-BOCCTAHOBUTEIbHBIC peakuu B pUpoJE, 1
IPOM3BOJICTBEHHBIX MPOIIECCaX U JKU3HEACATEIbHOCTH OPTaHNU3MOB.

5.16 | OKMCIUTEIFHOBOCCTAHOBUTEIBHBIE  CBOWCTBA  IMPOCTHIX  BEHIECTB  — 1
HEMETAJJIOB: BOJIOPO/Ia, KUCIIOPO/IA, TAJIOTEHOB.

5.17 | [Ipaktuueckass pabora Ne 1. [lomyuenue, coOupaHue Hu pacro3HaBaHUE 1
ra3os.

5.18 | OKuCIUTEIFHOBOCCTAHOBUTEIBHBIE  CBOWCTBA  IMPOCTBIX  BEIIECTB  — 1
HEMETAJJIOB: Cepbl, a30Ta, pochopa, yriaepoia, KpeMHHUSL.

5.19 | Ilpaktuueckas pabora Ne 2. PemieHue SKCIepUMEHTAIBHBIX 3a1ad I10 1
«Hemeramby.

5.20 | OKHCIUTENEHOBOCCTAHOBUTEIHHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAIIJIOB 2
TJIaBHBIX ¥ TOOOYHBIX MOATPYNI (MEb, XKENe30).

5.21 | llpaktuueckas pabora Ne 3. PemeHue SKCIEpUMEHTAIBHBIX 337ad TI0 1
«MeTranas».

5.22 | Koppo3usi MeTaJJIOB: BHUIBI KOPPO3HWH, CIIOCOOBI 3alIUTHl METANIOB OT 1
KOppO3HHU. DIIEKTPOJIU3 PACTBOPOB U paciiaBoB. IIpuMeHeHne 31aekTpoaunsa
B TIPOMBIIIJICHHOCTH.

5.21 | KonrponbHas padora Ne 2 « XUMHUYECKHE PEaKIIuN. 1

6 Pa3znes 6. XumMus M :KN3Hb. 6

6.1 | Hayunele MeTOQsI TIO3HAHWS B XWMHH. VICTOYHHKH XUMHUYECKOU 1
uHpopmanuu. [lonck uHboOpManmuum 1O Ha3BaHUSAM, HACHTU(UKATOPAM,
CTPYKTYpHBIM (opMyiaM. MoaenrpoBaHWE XUMHUYECKUX TIPOIECCOB U
SIBIICHUH, XUMUYECKHI aHaTN3 U CHHTE3 KaK METOJbl HAyYHOTO MO3HAHUSI.

6.2 | Xumus wu 31m0poBbe. JlekapcTBa, (epMEHTHI, BUTAMUHBI, TOPMOHEI, 1
MUHepalibHble  BOAbl.  [IpoOnembl,  CBA3aHHBIE C  IPUMEHEHHUEM
JEKapCTBEHHBIX  MpemapaTtoB. BpemHele TNpUBBYMKH W (HaKTOpHI,
paspylaromye 310poBbe (KypeHue, ynoTpedieHne alKoroist, HApKOMaHuUs).
PammonansHoe nuradue. [Tnmessle 1o6aBkr. OCHOBEI ITUILEBOM XUMUM.

6.3 | XuMmus B MoBCeTHEBHOMN *HU3HU. Moromue u yuctamume cpenctsa. CpeacTaa 1

00pbOBI C OBITOBHIMA HACEKOMBIMH: PEMEIUICHTHI, MHCEKTUIUABL. CpencTa




JUYHOW TUTHEHBI U KocMmeTHkHu. [IpaBuia Oe3omacHON pabOThl ¢ €IKUMHU,
TOprOYMMH MW TOKCHYHBIMU BCHICCTBaAMH, CPCACTBAMU 6LITOBOI71 XUMHHU.
ITpaxtrueckas padora Ne 4. YcrpaHeHHe BpeMEHHON KECKOCTH BOJIBI

6.4 | XuMus 1 cenbcKoe X03IUCTBO. MHUHEpaJIbHBIE U OPTaHUYECKUE YAOOpEHHS. 1

Cpencrsa 3amUThl pacTeHuid. XUMUS U dHepreTuka. [[pupogHpie HCTOUHUKHI
yraeBoaopoAoB. [IpuponHbiii U MOMYTHBIH HEPTSHOW Ta3bl, UX COCTaB H
ucnonszoBanue. CoctaB HepTH Hu ee mnepepadorka. HedTenpomyKTsl.
OxranoBoe umciao OenszuHa. OxpaHa OKpyXawolled cpensl pu
HedTenepepaboTKe U TPAHCIIOPTUPOBKE HEPTEIPOAYKTOB. AJIbTepHATUBHBIC
VICTOYHUKU DHEPIHH.

6.5 | Xumus B crpoutennctBe. llement. berton. Ilombop onTUManbHBIX 1

CTPOMUTENBHBIX MAaTepHajOB B MPAKTUYECKOH JIEATEIILHOCTH YEIOBEKa.
XUMHS 1 9KOJOTHsA. XMMHUYECKOE 3arpsi3HCHHUE OKPYXKAIOLIeH Cpeabl M ero
nociencteus. Oxpana rugpocepsl, To4YBbI, aTMochepsl, Giopbl U (GayHbI
OT XUMHYECKOTO 3arpsi3HEHUSI.

6.6 | Ilpome:kyTOUYHASI ATTECTAIMS. 1

Bcero 33

3.2. Peanu3anusi BOCIUTATEIbHOI0 NOTEHIIHAJIA YPOKA

[IpeioJiaraeT cieyolee:
YCTaHOBJICHHE JOBEPHUTEIBHBIX OTHOLICHUH MEXIy MeAarorndyeckuM pabOTHUKOM U €ro
00yJarOMUMUCS, CIIOCOOCTBYIOIIMX MO3UTHBHOMY BOCIPHUSTHIO O0YUYaIOIUMUCS TPeOOBaHMA U
MpOoCh0 MeJarornyeckoro paboTHUKA, MPHUBJICYEHUIO MX BHUMAHUS K OOCYXJIaeMOil Ha ypoke
nH(OpMAILINY, aKTUBU3AINN UX MTO3HABATEIIBHON JCATECILHOCTH;
noOyxJIeHue 00yJaromuxcsi coOM0IaTh Ha YpOKe OOILIEHPUHATHIE HOPMBI MOBEICHUA, MpaBUia
OOIIeHHs] CO CTapIIMMH (MEAAarorn4ecKuMu pabOTHUKAMH) U CBEPCTHUKAMU (00ydaroluMucs),
MIPUHIIMITEI YIeOHOM TUCIUTUTMHBI B CaMOOPTaHU3AIIHH;
MIpUBJICYCHNE BHUMAHUS 00y4YaroOUXcs K IIEHHOCTHOMY acCleKTy M3y4aeMbIX Ha YpOKax sIBIICHUH,
opranmzanus uX paboThl C MONTy4aeMOH Ha YpOKE COLMaIbHO 3HA4YUMON uHopMmarueil —
WHUIUUPOBaHUE ¢€ 00CYKIICHUS, BBICKa3bIBAHUS O0YYAIOIIMMUCS CBOCTO MHEHUS TI0 €€ IMOBOJY,
BBIPAOOTKH CBOETO K HEH OTHOIIICHUS;
WCIIOIb30BaHUE BOCIIUTATEIBHBIX BO3MOXHOCTEH COAEpKaHUS YYeOHOro TpeaMera dYepes
JEMOHCTPALIMIO  O0YyJaromMMCs TMPUMEPOB  OTBETCTBEHHOTO, TPaXKIaHCKOTO TOBEIACHUS,
MIPOSIBIICHUST YEIIOBEKOMIOOUS M JTOOpOCEpACUHOCTH, Yepe3 MOJ00P COOTBETCTBYIOIIUX TEKCTOB
JUTSL YT€HUSI, 3a/1a4 JUTsl pelIeHus1, TPOOJIEMHBIX CUTYAIMi 1J1s1 00CYXKICHUS B KJlacce;
MPUMEHEHHE Ha YpPOKE HMHTEPAKTHUBHBIX (PopM paboThl ¢ OOYHYAIONIUMUCS: MHTEJUIEKTYaIbHBIX
UTp, CTUMYJIHUPYIOIIUX TMO3HABATEIBHYI0O MOTHBAIMIO OOYyYaroNIMXCs; AUAAKTHUECKOTO Tearpa,
rJIe TIOJyYCHHBIC HAa YPOKE 3HAHUS OOBITPHIBAIOTCS B TEATPATBHBIX MMOCTAHOBKAX; JUCKYCCH,
KOTOpBIE Jal0T OO0YyYarolMMCs BO3MOXKHOCTH MPUOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOTO
JMajiora; rpynnoBoi paboThl win paboThl B Mapax, KOTOpble ydaT OOyYaroIIMXCsi KOMaHIHON
paboTe ¥ B3aMMOJEHCTBUIO C IPYTHMHU 00y4arOIUMHUCS;
BKJIFOUCHHWE B YPOK HWIPOBBIX TPOIEAYP, KOTOPHIE TOMOTAIOT IMOJNEPKATh MOTHUBAIIHIO
o0yJaromuxcsi K TMOTyICHUIO 3HAHUH, HAJTQA)KHUBAHHUIO TIO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIICHUN
B KJIacce, MOMOTalOT YCTaHOBJICHUIO TOOpOKenaTenbHONU aTMoc(hephl BO BpeMsl YPOKa;
opraHm3anys mie)cTBa MOTHBHPOBAHHBIX U JIPYAHPOBAHHBIX OOydYAIOMIUXCS HAJ HX
HEYCTIEBAIOMIMMH  OJTHOKJIACCHUKAMHM, AIOMIEr0 OOYYarolUMCsl COIIMAIBHO 3HAYUMBIA OIIBIT
COTPYTHUYECTBA U B3aUMHOMN MTOMOIIIY;
WHUIIMMPOBAHUE M TIOJJIEPKKA HCCIIENOBATEILCKON JEATEIHPHOCTH OOYJarOMIMXCsl B paMKax
peaiv3aliii MMM WHIWBUIYaJbHBIX W TPYIIOBBIX HCCIEIOBATENBCKUX IMPOEKTOB, YTO JACT
00yJaronmMcsi BO3MOKHOCTh MPHOOPECTH HABBIK CAMOCTOSITEIHHOTO PEIICHHS TEOPETHUECKOM
MpoOJIeMbl, HaBBIK T€HEPUPOBAHUS U OGOPMIICHHSI COOCTBEHHBIX HJIEH, HABBIK YBAXHTEIHLHOTO
OTHOIICHHUS K YYXXUM WHACsIM, OPOPMIICHHBIM B paboTax JIpYyruxX HCCIIeIoBaTeNel, HaBBIK
MyOJIMYHOTO BBICTYIUICHHS TIEpPe] ayJAUTOPHEH, apryMEHTHPOBAHMS M OTCTAMBAHUS CBOCH TOYKH
3pEeHHsl.
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