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IHNJIAHUPYEMBIE PE3YJIBTATBI U3YUYEHUSA TIPEJIMETA «XUMUS»
(yriy0J1eHHbI YPOBEHD)

JIn4yHOCTHBIE pPe3yJIbTAThI:

JIM4HOCTHBIE pe3yJbTaThl B cepe OTHOLIEHU o0yyaromuxcs K cede, K CBOeMy 3/10POBbIO,
K IO3HAHUIO ce0sl:

—  opueHTaus 00ydJaruuxcs Ha JOCTUKEHHE JINYHOTO CYACThsI, PeaInu3aluio MO3UTUBHbBIX
JKU3HCHHBIX ICPCIICKTHB, HWHUIUATHBHOCTb, KPCATUBHOCTbL, TI'OTOBHOCTbH H CHOCO6HOCTB K
JMYHOCTHOMY CaMOOIIPEAENICHUI0, CHOCOOHOCTh CTaBUTh L€ U CTPOUTH KU3HEHHBIE TJIAHBI,

— TOTOBHOCTh M CIIOCOOHOCTH OO€CIeYuTh ceOe M CBOMM OJIM3KUM JOCTOWHYIO JKU3HB B
MIPOLIECCE CAMOCTOSATEIbHON, TBOPYECKOM U OTBETCTBEHHOM J1€ATEIbHOCTH;

— TOTOBHOCTh W CHOCOOHOCTh OOYyYarOIIMXCsl K OTCTAaMBAaHMIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh U CIIOCOOHOCThH BBIPa0aThIBATh COOCTBEHHYIO MO3ULIUIO 1O
OTHOIICHHUK K O6IIIGCTB€HHO-HOJH/ITI/I'-IGCKI/IM COOBITHAM IponuIoro M HACTOAIICIO Ha OCHOBC
OCO3HAHHUS U OCMBICIICHUSI UCTOPUH, TyXOBHBIX IIEHHOCTEH M JOCTHKEHUI HAIIE CTpaHbl;

— TOTOBHOCTh HM CIHOCOOHOCTh OOYYAIONIMXCS K CAaMOPa3BUTHIO W CAMOBOCIHUTAHUIO B
COOTBETCTBUU C 00IIEYEIOBEUECKIUMH [IECHHOCTSIMH,

— TpUHATHE W peanu3anus LEHHOCTeW 3I0poBOro W 0Oe3omacHOro obOpasa KHU3HH,
OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLICHHE K COOCTBEHHOMY (U3HUYECKOMY U
IICUXOJIOTHYECKOMY 3/10pOBbIO;

—  HEeNpUsTHE BPEAHBIX MPUBBIYEK: KYPEHHUS, YIIOTPEOICHHS alKOTr0JIsl, HAPKOTHKOB.

JInuHocTHBIE pe3ysibTaThl B cepe oTHOWEHUH o0yuyawmuxcss K Poccnu kak k Pogune
(OreuyecTBY):

—  poccuiickas HAEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHHIO POCCHUICKOM WACHTUYHOCTH B
MOJIUKYJIBTYPHOM COLIMYME, YYBCTBO NPUYACTHOCTH K MCTOPHUKO-KYJIbTYPHOM OOLIHOCTU
poccuiickoro Hapoja u cyasoe Poccuu;

—  YBaXXEHHME K CBOEMY Hapoly, YyBCTBO OTBETCTBEHHOCTH mepes PoamHOM, ropaoctu 3a
CBOM Kpal, CBOIO PoauHy, Ipoluioe 1 HacTosllee MHOTOHAILMOHAIBHOI0 Hapoaa Poceny;

— (opMHpoBaHHE YBaXEHUS K PYCCKOMY S3bIKYy KakK TIOCYJapCTBEHHOMY  SI3bIKY
Poccuniickoit @enepaunu, SBISIOMIEMYCS OCHOBOM POCCUHWCKONM HIAEHTUYHOCTA W TJIABHBIM
(hakTOpOM HAIIMOHAILHOTO CAMOOTIPEICTICHNUS,

JInuHocTHBIE pe3yJbTaThl B cepe OTHOIIEHUH 00yUalOIIMXCsl K 3aKOHY, FOCY/1apCcTBY U K
IrPakIAHCKOMY O0LIIECTBY:

—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pa3BUTHS HayKu H
OOIIeCTBEHHON MPAaKTUKHA, OCHOBAaHHOE Ha JAMAJore KYyJIbTYp, a TaKKe paslIU4HbIX (OopM
0OLIECTBEHHOT'O CO3HAHMsI, OCO3HAHHE CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

— TOTOBHOCTh OOYyYaloIMXCsl K KOHCTPYKTMBHOMY YYacTHIO B TMPHHATUU pPELICHUH,
3aTparuBarOux MX IIpaBa WU HHTCPECHI, B TOM YHCJIC B Pa3JIANYHBIX (1)opMaX O6H.[€CTB€HHOI7[
caMOOpraHu3aIiM, CaMOYTIpaBJIeHUs, OOLIECTBEHHO 3HAYMMOI1 e TeTbHOCTH;

— T'OTOBHOCTB O6yanOH1HXCSI IMPOTHUBOCTOATE HACOJOTMH IBKCTPEMH3MA, HallMOHAJIM3Ma,
KceHohoouu;

JInuHoCTHBIE pe3yJabTaThl B chepe OTHOMIEHHIT 00y4aIOIIUXCH € OKPYKAIOIMMH JIOAbMH:
— HPaBCTBEHHOE CO3HAaHME U IIOBEJCHME Ha OCHOBE YCBOEHHs OOIIEYEI0BEYECKUX
LIEHHOCTEH, TOJIEPAHTHOI'O CO3HAHMS U TMOBEAEHUS B IOJIMKYJIBTYPHOM MHpE, TOTOBHOCTH U
CHOCOOHOCTH BECTU AUAJIOT C APYTMMH JIOABMH, IOCTUTaTh B HEM B3aMMOIIOHUMAHUS, HAXOJUTh
oO0IIKe ey U COTPYAHUYATD ISl UX JOCTHXKCHHUS;
— TpUHATHE  TYMaHUCTHYECKMX  ILIEHHOCTEH,  OCO3HaHHOE,  YBaXHUTEIbHOE U
N00OposKenaTeNbHOe OTHOIIEHHE K IPYTOMY YEIOBEKY, €0 MHEHUIO, MUPOBO33PEHHIO;



—  CIIOCOOHOCTBH K COTIEPEKUBAHUIO U POPMUPOBAHUE MTO3UTHBHOTO OTHOILEHHS K JIIOJISIM, B
TOM 4YMCJ€ K JIMIIAM C OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 370pPOBbS M HMHBalIMJaM; OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3MUYECKOMY M ICUXOJOTHYECKOMY 30POBBIO
JPYTHX JIFOIEH, YMEHHE OKa3bIBaTh IIEPBYIO TIOMOILIb;

— (¢opmHupoBaHUE BBIPAKCHHOW B MOBEJCHHHM HPABCTBEHHOW IO3WIUH, B TOM YHCIE
CIOCOOHOCTH K CO3HATEJIbHOMY BBIOOPY 100pa, HPaBCTBEHHOIO CO3HAHMs M IOBEIEHHUS Ha
OCHOBE YCBOGHHS OOIIEUENIOBEUYECKUX LIEHHOCTEH W HPABCTBEHHBIX YYBCTB (YECTH, JO0JTa,
CIPaBEAJIMBOCTH, MUJIOCEPAMS U APYKETOOMS);

— pa3sBUTHE KOMIICTCHLIMH COTPYAHMYECTBA CO CBEPCTHUKAMM, JETBMH MIIAJLIETO
BO3pacTa,  B3pOCIBIMH B  00pa3oBaTeiabHON,  OOIIECTBEHHO  IOJE3HOH,  y4yeOHO-
HCCIIEI0BATENIbCKOM, IPOEKTHOM U IPYTUX BUJAX JEATEIBHOCTH.

JInuyHoCcTHBIE pe3yjbTaThl B c(hepe OTHOLIEHHH OOYYAIIUXCHA K OKPYKAKWIEMY MHUPY,
JKMBOI PUPoOJeE, XyA0:KeCTBEHHOH KYJIbTYype:

—  MHpPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO Ppa3BUTHS  HAyKH,
3HAYUMOCTH HayKH, TOTOBHOCTh K HAYYHO-TE€XHUYECKOMY TBOPYECTBY, BIAJCHHUE JIOCTOBEPHOMU
uH(popMaluel 0 NEPENOBBIX JOCTHKEHUSIX U OTKPBITUAX MHUPOBON M OTEUECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

— TOTOBHOCTh M CIOCOOHOCTH K OOpa3OBaHHIO, B TOM 4YHCJIE CaMOOOpa30BaHHUIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATEIHLHOE OTHOIICHHE K HEMpEephIBHOMY OOpPa30BaHUIO Kak
YCJIOBHIO YCTICIIHON MPOPECCHOHAIIBHON U 00I1IECTBEHHOM JIeATETbHOCTH;

— DKOJIOTMYECKas KyJbTypa, OEpeXHOE OTHOIIEHHUS K PpOJHOM 3emje, MPUPOIHBIM
oorarctBam Poccuu u MHpa; TOHUMAHUC BJIUAHUA COLHUAIBHO-ODKOHOMHWYECKUX MPOLCCCOB Ha
COCTOSTHUE TMPUPOIHOW M COIMAIBHON Cpeabl, OTBETCTBEHHOCTh 3a COCTOSIHME MPHUPOIHBIX
peCypcoB; YMEHHUSA M HABBIKA Pa3yMHOI'0 NPUPOAONOJIb30BaHUSA, HETEPHUMOE OTHOLICHUE K
JNEUCTBUSAM, MPHUHOCAIINM BpeA JKOJIOTUM;, TPUOOPETEHHE OIMbITa SKOJOTO-HAMPABICHHOM
JeSITEIIbHOCTH;

—  OCTETHYECKOE OTHOIIEHHs K MHpPY, TOTOBHOCTh K JCTETHYECKOMY OOYyCTpOMCTBY
COOCTBEHHOTO ObITA.

JInuHocTHbIe pe3yabTaThl B cdepe oTHOLIeHUs o0y4yalomMXcAd K Tpyay, B cdepe
COIHATBHO-IKOHOMUYECKUX OTHOIIIEHMIi:

— yBaXeHHEe KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTe€ CBOEH
COOCTBEHHOCTH,

—  OCO3HaHHBIN BBIOOP Oynyiiel npodeccuu Kak MmyTh U Croco0 peann3aiuiu COOCTBEHHBIX
YKU3HEHHBIX TUIaHOB;

— TOTOBHOCTh OOYYalOMMXCS K TPYIOBOH NPOPECCHOHATHHON NESITETBbHOCTH KakK K
BO3MOXXHOCTH  y4aCTHSi B  PEIICHUHM JUYHBIX, OOINECTBEHHBIX, TOCYIapPCTBCHHBIX,
OO0IIeHAITMOHATBHBIX TIPOOIIEM;

—  TOTPeOHOCTh TPYAUTHCS, YBAKEHUE K TPYAY U JIOISAM TPYa, TPYIOBBIM JOCTHKEHUSM,
TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHWE K pa3HBIM BHIAM TPYAOBOM
JESITEIIbHOCTH;

— TOTOBHOCTh K CaMOOOCITY)XMBaHHWIO, BKJIIOYas OOyYeHHE W BBITIOJHEHUE JIOMAITHHX
00s13aHHOCTEH.

JInyHoCTHBIE pe3yjbTaThl B c(epe (PU3NUECKOro, IMCHUXOJOTHYECKOro, COUMATBHOIO H
aKajgeMM4ecKoro 0,1aronoJy4usi 00y4ammxcs:

—  (usuueckoe, HMOLMOHAIBHO-TICUX0JIOTHYECKOE, COLIMAJIBHOE Onaromnosydne
o0yyaromuxcst B )KM3HU 00pa3oBaTeIbHON OpraHU3ally, OIIyIIEHHE JIeTbMU O0e30MacHOCTH U
TICUXO0JIOTHYECKOTo KoM opTa, HHPOPMAITMOHHON 0€30MacHOCTH.



MeTtanpeaMeTHbIe pe3yJabTAThI
PeryasituBubie YY ]|
BbINnyCKHUK HAYYHMTCS:

—  CaMOCTOSITENIbHO ONPENENATh 1IN, 3a/laBaTh IMapaMeTpbl U KPUTEPHUU, [0 KOTOPBHIM
MO>KHO OIPENIECINTh, YTO IEJIb JOCTUTHYTA;

—  OIICHMBAaTh BO3MO>XKHbIE MOCIIEJCTBUS JOCTUXKEHUS IMOCTABJICHHON LIENH B I€ATEIbHOCTH,
COOCTBEHHOW JKM3HH W JKU3HH OKPYXKAIOIIUX JIFOJIEH, OCHOBBIBASICH HA COOOPAKECHUSIX dTUKU U
MOpaJH;

—  CTaBUTh U (POPMYyIUPOBATH COOCTBEHHBIC 3a/la4Ml B 00Pa30BATEIBHOW JEATCILHOCTH H
YKU3HEHHBIX CUTYaIUsX;

— OIICHMBATh PECYpChl, B TOM 4YHCIIE BpeMs H JApyrde HeMaTepHalbHBIC pPECYpCHI,
HEOOXOUMBIE JJI JJOCTUKEHHSI TIOCTABJICHHOM 1IeTH;

— BbIOMpaTh TYyTh JOCTHIXKEHUS II€TH, TUIAHUPOBATh PEIICHHWE IOCTABJICHHBIX 3aj1ad,
ONTUMM3HUPYS MaTepUAIbHBIE U HEMaTepPHAIbHbIEC 3aTPAThL;

—  OpraHu30BBIBaTh 3(PPEKTUBHBIA TOUCK PECYpCOB, HEOOXOIUMBIX JUISI JTOCTHIKCHHS
MOCTaBIICHHOW LENH;

—  CONOCTaBJIATH NOJTYYCHHBINA PE3YIIbTAT AEATEIHHOCTH C MTOCTABICHHOW 3apaHee IebIo.

ITo3naBarenbHbIe YV /[
BbeInyCKHUK Hay4uTCH:

—  HCKaThb U HaXOAUTh 00OOIIEHHbIE CIIOCOOBI PEIIEHU 3aay, B TOM YHUCIIE, OCYLIECTBIISTh
pa3BepHYTHIM HH(POPMAIIMOHHBII TOUCK M CTaBUTh Ha €ro OCHOBE HOBBbIE (y4eOHBIE H
MO3HABATEIJIbHBIC) 3a1a4H;

— KpUTHYECKH OLEHUBAaTh M HMHTEPIPETUPOBATh HH(OPMALMIO C pa3HBIX MO3UIHH,
pacro3HaBaTh U GUKCHUPOBATH MPOTHUBOPEUNS B MHPOPMAIIMOHHBIX HCTOYHUKAX;

—  HCHOJB30BaTh pa3iIMYHbIE MOJEIbHO-CXEMATHUYECKUE CPEACTBA [Jsi TMPEJICTABICHUS
CYIIECTBEHHBIX CBSI3€M W  OTHOWICHWH, a TakXkKe MPOTUBOPEUYUM, BBIABICHHBIX B
MH(OPMAIMOHHBIX UCTOUYHUKAX;

—  HaXOJWTh W MPUBOJUTH KPUTUUYECKUE apTyMEHTHI B OTHOIIEHUU JIEUCTBHUHN U CYKIICHUM
JIPyroro; CHOKOMHO M pPa3yMHO OTHOCHUTBCS K KPUTHYECKUM 3aMEUYaHUsIM B OTHOIICHUH
COOCTBEHHOTO CYXKJIEHUsI, pacCMaTPUBATh UX KaK peCypc COOCTBEHHOTO Pa3BUTHS;

—  BBIXOAHWTH 32 PaMKH y4eOHOTO MpeAMeTa M OCYIIECTBIATH IECHAIPABICHHBIN MOUCK
BO3MOYKHOCTEH JIJIsI IIUPOKOTO TIEPEHOCA CPENICTB M CIIOCOOOB JIEHCTBHS;

—  BBICTpamBaTh MHANBUAYAIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO, YYUTHIBASI OTPAHUYCHUS
CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHS;

—  MEHSATh U yJep>KUBATh Pa3HbI€ MO3ULIMHU B I03HABATEIBHON I€ATEIbHOCTH.

KommyHnukaruBubie YY /]
BbinycKHUK Hay4uTCH:

—  OCYHLIECTBJISATH JEJIOBYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHUKAaMHU, TaK M CO B3POCIBIMH
(xak BHYTpH oOpa3oBaTelIbHON OpraHW3alluy, TaKk M 3a €€ MpejesiaMu), MoA0UpaTh MapTHEPOB
JUIS JIeJIOBOM KOMMYHUKAILIMU UCXO/S M3 COOOpa’keHHH pe3ylbTaTMBHOCTH B3aUMOICHUCTBUS, a
HE JINYHBIX CUMITaTU;

— TIpU OCYILECTBIIEHUM TPYNIOBOH pPabOThl OBITH Kak PYKOBOJIUTENEM, TaK U YICHOM
KOMaH/bl B pa3HbIX poOJsiX (FeHepaTop Hled, KPUTHUK, UCIIOJHUTEINb, BRICTYAIOMINM, SKCIIEPT U
T.1.);

—  KOOpIUHHUPOBAaTh U BBIIOJHATH pabOTy B YCJOBHUSX pEANIbHOrO, BHUPTYAIbHOIO H
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

—  PasBepHYTO, JIOTMYHO M TOYHO H3JaraTb CBOIO TOYKY 3PEHHA C HCIIOJIB30BAHHEM
aZIcKBaTHBIX (YCTHBIX M MMCbMEHHBIX) SI3bIKOBBIX CPE/CTB;



—  pacrmo3HaBaTh KOH(DIMKTOTCHHBIE CHUTYyallMM W TPEAOTBPAIIAaTh KOH(PIUKTH A0 HX
aKTUBHOM (ha3bl, BBICTpaMBaTh JAENOBYIO M 00pa30BaTeIbHYI0O KOMMYHHUKAIHMIO, H30eras
JMYHOCTHBIX OLEHOYHBIX CYXJIEHUH.

IlpeaMeTHBIE PE3YabTAThI:

10 kaacce

BbINyCKHUK Ha YIJy0JIeHHOM YPOBHE HAYYHMTCS:

— packpblBaTb Ha IPUMEPax pOJIb XUMUH B (POPMHPOBAHMHM COBPEMEHHOW HAy4YHOM
KapTUHBI MHpa U B MPAKTUYECKOH NEATETBHOCTH YEJIOBEKa, B3aMMOCBS3b MEXIY XUMHEH H
JPYTHMMHU €CTECTBEHHBIMU HayKaMHU;

—  WUIIOCTPUPOBATh HA NPUMEpPAX CTAHOBICHHE W HBOJIOIUIO OPTaHUYECKOM XUMHUH Kak
HAaYKH Ha Pa3InYHBIX HCTOPUYECKUX ITANax €€ Pa3BUTHS;

—  aHaJIM3UPOBATh COCTAB, CTPOCHHUE U CBOMCTBA BEUIECTB, IPUMEHSISI ITOJIOKEHUSI OCHOBHBIX
XMMHYECKUX TEOPHUH: XMMHUYECKOTO CTPOSHHs OpraHudeckux coeauHenuii A.M. Byrnepoga,
YCTaHABJIMBATh PUYMHHO-CIICICTBEHHBIC CBS3M MEK/y CBOWCTBAMH BEIECTBA U €T0 COCTABOM
U CTPOCHHUEM;

— TIPUMEHSTH MpPaBHJA CHCTEMAaTHYECKON MEXTYHApOJHOW HOMEHKJIATYpPhl KaK CpEeICTBA
pa3IMueHHs ¥ UACHTH()UKAIIMK BEIIECTB IO UX COCTaBY M CTPOCHHUIO;

—  COCTaBIISITh MOJICKYJSIPHBIE M CTPYKTypHBbIE (DOPMYJBI OPraHMYECKHX BEHIECTB Kak
HOCHTeNeH HWH(OpMAlMUu O CTPOCHUHM BEIIECTBA, €r0 CBOWCTBAX M TNPHUHAIICKHOCTH K
OTIpeNIeIICHHOMY KJIACCY COEMHEHUIA;

—  XapakTepu30BaTh (M3MYECKHE CBOWCTBA OPraHMYECKHX BEUIECTB M YCTaHABIHMBAThH
3aBHCUMOCTH (PM3UUECKUX CBOICTB BEIIECTB OT THUIA KPUCTAITMYECKONW PEIIETKH;

—  TPUBOJIUTH MPUMEPHI XUMUYECKHX PEaKIUil, paCKpbIBAIOIINX XapaKTepHbIe XUMUYECKHE
CBOWCTBAa OPraHWYECKHX BEIIECTB HM3YYCHHBIX KIACCOB C IENbI0 WX HIACHTU(DUKAIUU |
00BsICHEHUS 00JIACTH TPUMEHEHMS;

—  ONpEeNeNsATh MEXAaHW3M pEeaKIH B 3aBHCHMOCTH OT YCJIOBHW TPOBEICHHS pPEaKIUH U
IPOTHO3UPOBATh BO3MOXKHOCTb IMPOTEKAHHSI XUMUUECKUX PeaKIiil Ha OCHOBE THUIIAa XUMHYECKOM
CBSI3U M aKTUBHOCTHU PEareHTOB;

—  YCTaHaBIMBaTh 3aBUCUMOCTb PEAKIIMOHHOH CIOCOOHOCTH OPraHMYECKHX COEIMHEHHMH OT
XapakTepa B3aWUMHOTO BJIHMSIHHAS aTOMOB B MOJIEKYJIaX C IIEJIBI0 MPOTHO3UPOBAHHS MPOIYKTOB
peaKInu;

—  YCTaHaBIMBATh TCHETHYECKYIO CBS3b MEXIY KIJIACCAMU OPTaHUYECKHUX BEIIECTB IS
00OCHOBaHMS NPUHIUNHAATBHON BO3MOXKHOCTH TIOJIyUEHHS OpPraHMYECKHX COEJAMHEHHH
3aJJaHHOTO COCTaBa M CTPOCHHS;

— noaluparh peareHThbl, YCIOBUS M ONPEAEIATh MPOAYKTHl PEAKLUH, IMO3BOJISIOLIMX
peann3oBaTh  JIA0OpPAaTOpHBIE W  TNPOMBINUICHHBIE  CIIOCOOBI  TOJYYEHHUS  BaKHEHIINX
OpPraHUYeCKUX BEILECTB;

—  ONpEeNeNsTh XapaKTep cpelnbl B pe3yibTaTe THUAPOJU3a OPTraHMYECKHUX BEHIECTB U
IPUBOAUTH NMPUMEPHI THAPOIU3A BEIIECTB B MOBCEJAHEBHOM KHM3HHM YeJIOBEKA, OMOIOTHYECKUX
0OMEHHBIX TIPOIleccax W MPOMBIIIIICHHOCTH;

— TPUBOIUTH TPUMEPHl OKUCIUTEIHbHO-BOCCTAHOBUTENIBHBIX PpEaKUuil B MPUPOJE,
MIPOM3BOJICTBEHHBIX MIPOIIECCaX U JKU3HEACATEITPHOCTA OPTaHU3MOB;

—  00O0CHOBBIBaTh MPAKTUYECKOE MCIOJIb30BAHUE OPTaHUYECKUX BELIECTB M MX pEakIHil B
MIPOMBIIIJICHHOCTH U OBITY;

—  BBINOJHATH XUMHUECKUH 3KCIIEPUMEHT IO PACIIO3HABAHUIO U TOJYYECHUIO OPraHUYECKUX
BEILIECTB, OTHOCAIINXCSA K Pa3lMYHBIM KJlaccaM COEIMHEHWH, B COOTBETCTBHUHU C NPABWIAMH U
npuemMamMu  Oe3omacHOM  paboOThl €  XUMHYECKMMM  BEIIECTBAMH M JaOOpaTOpHBIM
000opyI0BaHUEM;



— TPOBOAMTH pPACUYETHl HAa OCHOBE XUMHUYECKUMX (OpMyT M ypaBHEHHH peakuuil:
HAXOXJICHHE MOJICKYISIpPHOH (OpMYNbl OpPraHMYecKOro BEIIECTBA IO €ro IUIOTHOCTH U
MacCOBBIM JIOJISIM JIEMEHTOB, BXOJSIIMX B €0 COCTAB, WM MO MPOAYKTaM CrOPaHUs; pacdyeThl
MaccoBOi moim (Macchl) XMMHUYECKOTO COCIMHEHUS B CMECH; pacueThl Macchl (00bema,
KOJINYECTBA BEIECTBA) MPOJIYKTOB PEAKIMH, €CJIM OJHO M3 BELIECTB JaHO B U30BITKE (MMeeT
NPUMECH); pPAcCUeThl MacCOBOW MM OOBEMHOW JOJMM BBIXOJa MPOIYKTAa pEaKIHUh OT
TEOPETUYECKH BO3MOYKHOTO; pacyeThl TemioBoro 3¢ddekra peakuuu; pacdeTsl OOBEMHBIX
OTHOUICHUH I'a30B IPU XUMUYECKUX PEAKIHIX; pacyeThl Macchl (00beMa, KOJIMYECTBA BEIECTBA)
IPOJyKTa PeaKiMy, €CIU OJHO U3 BEIECTB JaHO B BHJE PacTBOpA C ONPENCICHHOM MaccOoBOM
JI0JIel paCTBOPEHHOTO BEIIECTRA,;

—  HCIOJIb30BaTh METOABl HAyYyHOrO TIO3HAHUS: aHAIW3, CHHTE3, MOJCIMPOBAHUE
XMMHYECKUX TPOLECCOB M SBICHUH — IMPH PEHIEHUH Y4eOHO-MCCIENOBATEIbCKUX 3a/1ad II0
U3YYEHHIO CBOMCTB, CLIOCOOOB MOJIyYSHHSI U PACIIO3HABAHUS OPTaHUYECKUX BEIIECTB;

— BIAJETh NpaBWJIaMH OE30IacHOrO OOpalIeHUs! C €IKUMH, TOPIOYMMH U TOKCHYHBIMH
BEIIECTBAMH, CPEACTBAMHU OBITOBON XHUMHUU;

—  OCYWIECTBJIATH IOHMCK XUMHYECKOH HMH(OpMAaLWMU NO Ha3BaHHUSIM, HAECHTH(UKaTOpam,
CTPYKTYPHBIM (hOpMYyJiaM BEIIECTB;

— KpUTHYECKHM  OLCHHMBAaTh W  HMHTEPHPETHPOBaTh  XHMHYECKYI0  HH(OpManuio,
COZIEPIKAIyIOCsl B COOOIIEHHUAX CPECTB MaccoBOi nH(popmarun, pecypcax VHTepHeTa, HayqHO-
HOMYJISAPHBIX CTAaThSIX C TOUYKH 3PCHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTU B IEIISX BBISBICHUS
OMMOOYHBIX CY)KICHHUI U (POPMHUPOBAHUSI COOCTBEHHOW TO3HIINY;

—  YCTaHaBIHMBATh B3aMMOCBS3U MEXIYy (aKTaMH U TCOpHEH, IPUUMHON U CIEACTBUEM IPH
aHaM3e MPOOJEMHBIX CHUTyauii W OOOCHOBaHMM TPHHMMAEMbIX pEIICHHH Ha OCHOBE
XMMHUYECKUX 3HAHUIA;

—  TIPEACTABIATH MYTH pelIeHUs TII00ATBHBIX MPO0IeM, CTOSIUX Nepe YeT0BEYECTBOM, U
NEPCHEKTUBHBIX HANPABICHUH PAa3BUTHUS XMMHUYECKUX TEXHOJOTMH, B TOM YHCIE TEXHOJOTHM
COBPEMEHHBIX MAaTEPUAIOB C PA3IMYHON (PYHKIMOHATHHOCTHIO, BO30OHOBISIEMBIX HCTOYHHKOB
CBIPbs, NEPEPAOOTKU U YTHIIN3ALUH POMBIIIUIEHHBIX U OBITOBBIX OTXO/IO0B.

BbinycKHHK Ha yri1y0JIeHHOM YPOBHE MOJY4YUT BO3MOKHOCTh HAYYHThCS:

—  ¢opmyruposams yenv uccredosanus, 6bl08UCAMb U NPOBEPSAMb IKCHEPUMEHMATLHO
eunomesbl 0 XUMUHECKUX CBOUCMBAX Geujecms HA OCHO8e UX COCMABAd U CMPOEHUs, UX
CNOCOOHOCMU 6CMYNAMb 6 XUMUYecKue peakyuu, o Xxapakmepe u NpoOOYKMAx pa3IuUdHbIX
XUMUYECKUX pearyutl;

—  CaMOCmMOAmMeNbHO NIAAHUPOBAMb U  NPOBOOUMb  XUMUYECKUe IKCNePUMEHMbl  C
cobnrodenuem npasui 6e30nacHol pabomsl ¢ 8ewecmeamu U 1abopamopHuimM 060py0osaHUeM;

—  uHmMepnpemuposams OaHHble O COCMAge U CMPOEHUU 8eWecms, NOTYYeHHble C NOMOUbIO
COBPEMEHHBIX PUIUKO-XUMUUECKUX MEMOOO0S;

—  Xapakmepu3o8amv pONb  A30MOCOOEPHCAWUX — 2eMEPOYUKIUYECKUX —COEOUHEHUN U
HYKJIEUHOBBIX KUCIOM KAK GANACHEUUIUX OUOI02UYECKU AKMUBHBIX 8EUeCs;

—  NPOSCHO3UPOBAMb  B03MOMCHOCMb  NPOMEKAHUS  OKUCIUMENbHO-80CCMAHOBUMENbHbIX
peaxkyuil, 1excaujux 6 0CHO8e NPUPOOHBIX U NPOU3BOOCNBEHHBIX NPOYECCOB.

11 kaace

BbinycKHUK Ha yriiy0JIeCHHOM YPOBHE HAYYMTCS:

— packpblBaTh Ha MpUMepax pojib XUMHUU B (OPMUPOBAHHWU COBPEMEHHOM Hay4dyHOU
KapTUHBl MHpa M B IPAKTHUYECKON NEATEIBHOCTH YEJIOBEKA, B3aUMOCBS3b MEXIYy XUMHEH U
JPYTHMMH €CTECTBEHHBIMU HayKaMH;

—  WUIIOCTPUPOBATh HAa IpPUMEpax CTAHOBJICHUE U JBOJIOLMIO OPraHUYECKOM XUMHH Kak
HayKH Ha Pa3JIMYHBIX UCTOPUYECKHUX ITANAX €€ PA3BUTHS,



—  yCTaHaBJIMBaTh NPUYMHHO-CIEACTBEHHBIE CBSI3U MEKIY CTPOCHHEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U NIEPUOJUYECKUM U3MEHEHHEM CBOMCTB XMMHMUYECKHX DJIEMEHTOB U MX COCIUHECHMU
B COOTBETCTBUU C IIOJIOKEHUEM XUMUYECKUX IEMEHTOB B [IEPUOJUYIECKON CUCTEME;

—  AQHaJIM3UPOBATh COCTAB, CTPOCHHUE U CBOMCTBA BEILECTB, IPUMEHSS [TOJIOKEHHSI OCHOBHBIX
XUMHUYECKUX TEOPHUH: XMMHYECKOTO CTpPOEHHUs OpraHmdeckux coenuHeHuit A.M. byrieposa,
CTPOEHMS aTOMa, XUMHUYECKOU CBSI3U, DJIEKTPOJIUTHYECKON AUCCOLMALMHA KUCIOT U OCHOBAHUM;
YCTaHaBIUBATh IIPUYUHHO-CIICICTBEHHBIC CBSI3U MEXKy CBOMCTBAMH BEILECTBA U €I0 COCTaBOM
U CTPOCHHEM,;

—  IPUMEHSTH NpaBUa CUCTEMAaTUYECKOW MEXAYHAapOAHOW HOMEHKJIATYypbl KaK CpeicTBa
pasInyeHus ¥ UICHTU(UKALIMH BELECTB [0 UX COCTaBYy U CTPOCHHUIO;

—  COCTaBIISITh MOJICKYJISIPHBIE M CTPYKTYPHBIE ()OPMYIIBI HEOPTAaHUUECKUX U OPTaHUYECKUX
BEIIECTB Kak HOcUTelIed UuHPOpMalMM O CTPOEHUM BEIIECTBA, €ro CBOMCTBAX H
IIPUHAUICKHOCTH K OIIPEIEICHHOMY KJIACCY COCAMHEHUN;

—  OOBSACHATH MNPUPOAY U CHOCOObl OOPa30BaHUS XUMHUYECKOW CBSA3M: KOBAJIEHTHOMH
(moNsIpHOM, HEMOJISIPHOM), MOHHOM, METaUIMYeCKOW, BOJOPOJHOM — C IEJIbI0 OMpEeIeICHUs
XUMHYECKON aKTUBHOCTH BEILECTB;

—  XapakTepHu30BaTh (U3NYECKHE CBOWCTBA HEOPTaHMYECKHX M OPraHHMYECKUX BEHIECTB U
yCTaHaBJIMBaTh 3aBUCHUMOCTb (DU3MYECKMX CBOMCTB BELIECTB OT THUMA KPUCTAUIMYECKOM
peLIeTKY;

—  XapaKTepu30BaTb 3aKOHOMEPHOCTM B HW3MEHEHUM XHMHYECKHX CBOWCTB IIPOCTBIX
BELIECTB, BOJOPOIHBIX COETUHEHHH, BHICIINX OKCHJIOB U THIPOKCUIOB;

—  IPUBOJUTH NPUMEPHI XUMUYECKUX PEAKLMM, PACKPBIBAIOLINX XapaKTEPHBIE XUMUYECKHUE
CBOMCTBA HEOPraHMYECKUX W OPraHUYECKHX BEIIECTB HM3YYEHHBIX KJIACCOB C LEIBIO HX
UJACHTUDUKALMU U 00bSICHEHHs 00J1aCTH IPUMEHEHUS;

—  OIpeAesATh MEXaHW3M pEaKIMU B 3aBUCHMOCTH OT YCIIOBUW IIPOBEACHUS PEAKLUU H
IIPOrHO3UPOBATh BO3MOKHOCTb IIPOTEKAHUS XUMHUUECKUX PEAKLUI Ha OCHOBE THUIIA XUMHUYECKON
CBSI3M U aKTUBHOCTH PEareHTOB;

—  YCTaHaBIMBaTh 3aBUCUMOCTb PEAKIIMOHHOH CIOCOOHOCTH OPraHMYECKHX COEIMHEHHUH OT
XapakTepa B3aMMHOTO BIMSHHS aTOMOB B MOJIEKYJaxX C ILIEJIBK0 ITPOTHO3UPOBAHUSA INPOAYKTOB
peaxkuuu;

—  yCTaHaBJIMBAaTh 3aBUCUMOCTb CKOPOCTH XMUMHUYECKON peakliy U CMEIICHUSI XUMUYECKOTO
paBHOBECHsI OT pa3IMYHBIX (DAKTOPOB C LENbIO OMNPEAETICHUsT ONTHUMAJIbHBIX YCIOBHIl
MPOTEKAaHUS XUMHUECKUX POIIECCOB;

—  YCTaHaBJIMBAaTh F€HETUUYECKYIO CBSA3b MEKY KJIaCCaMU HEOPTaHMUYECKUX M OPTaHUYECKUX
BEUIECTB /JIi OOOCHOBAaHMSI NPHUHLMUIUAIBHON BO3MOXXHOCTH IOJIYyYEHUS HEOPTaHWUYECKUX U
OpPraHMYECKUX COCIUHEHHUH 3alaHHOTO COCTaBa U CTPOEHUS;

— moadupaTh peareHThl, YCJIOBUS M OIpeAesTh MNPOAYKTHl peakuuid, MO3BOJISIOIIUX
peann3oBaTh  J1abOpaTOpHble W  NPOMBINUIEHHBIE  CIOCOOBI  TMOJMYYEHHUS  BaKHEHIIUX
HEOPraHMYECKUX M OPraHNYeCKHUX BEIIECTB;

—  ONpPEAENATh XapakTep Cpeibl B Pe3yabTaTe TMIPOIN3a HEOPraHMUYECKUX U OPTaHUYECKUX
BEIIECTB M NPUBOJUTH MPUMEPHl THAPOJM3a BEIIECTB B IOBCEAHEBHOW >XU3HU 4YEJIOBEKA,
OMOJIOTMYECKMX OOMEHHBIX MPOLIEccax U MPOMBIIUIEHHOCTH;

—  TPUBOJUTH MPHUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid B MPUPOJE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KU3HEAEATEIBHOCTH OPraHU3MOB;

— 00OCHOBBIBaTh MPAKTHUECKOE HCIIONb30BAaHHUE HEOPraHMYECKHMX U OpPTraHUYeCcKUX
BEIIIECTB U UX PEAKIMH B IPOMBIIIJIEHHOCTH U OBITY;

—  BBIIOJHATH  XUMHUYECKHMH  DKCHEPUMEHT IO PAcClO3HABAHMIO M MOJYYEHHUIO
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB, OTHOCSIIUXCS K Pa3IUYHbIM KJ1accaM COEIUHEHM,
B COOTBETCTBUH C MpaBWJIaMH U IIpueMaMH 0e30IacHOM paboThl ¢ XUMHUUECKUMH BEIIECTBAMU U
71a00paTOpHBIM 000PYIOBAaHUEM;

— TpPOBOAMTH PACUYEThl HAa OCHOBE XUMHUYECKUX (OpMYyd M ypaBHEHHUH peakuuil:
HAXOXXJCHUE MOJICKYJIIpHONW (OPMYJIBI OPraHMYECKOro BEIIEeCTBA IO €ro IUIOTHOCTU H
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MacCOBBIM JIOJISIM JIEMEHTOB, BXOJSIIMX B €0 COCTaB, WM MO MPOAYKTaM CrOPaHUs; pacuyeThl
MaccoBOi Joiu (Macchl) XMMHUYECKOTO COCIMHEHUS B CMECH; pacueThl Macchl (00bema,
KOJINYECTBA BEIECTBA) MPOJIYKTOB PEAKIMH, €CJIM OJHO M3 BEUIECTB JaHO B U30BITKE (MMeeT
NPUMECH); pPAcCUeThl MAacCOBOW MM OOBEMHOW JOMM BBIXOJA MPOIYKTAa pEaKIHUh OT
TEOPETUYECKH BO3MOYKHOTO; pacyeThl TemIoBoro 3¢ddekra peakuuu; pacdeTl OOBEMHBIX
OTHOUICHUH Ia30B IPU XUMUYECKUX PEAKIUIX; pacyeThl Macchl (00beMa, KOJINYECTBA BEIECTBA)
IPOJYKTa PEaKiUM, €CIM OJHO U3 BEIECTB JaHO B BHJE PacTBOpa C ONPEACICHHOM MaccOoBOM
JI0JIel paCTBOPEHHOTO BEIIECTRA,;

—  HCIOJIb30BaTh METOABl HAyYHOrO TIO3HAHUS: aHAIW3, CHHTE3, MOJCIMPOBAHUE
XMMHYECKUX TPOLECCOB M SIBICHUH — IMPH PEHICHUH Y4eOHO-MCCIEAO0BATEIbCKUX 3a/1ad II0
U3YYEHHIO CBOMCTB, CLIOCOOOB MOJIyYEHHSI U PACIIO3HABAHUS OPTaHUYECKUX BEUIECTB;

—  BIAJETh NpaBWJIaMH O€30IacHOTO OOpamIeHUs] ¢ €IKUMH, TOPIOYMMH U TOKCHYHBIMH
BEIIIECTBAMH, CPEACTBAMHU OBITOBON XHUMHUU;

—  OCYWIECTBJIATH IOHMCK XUMHYECKOW HH(OpMAaLMU NO Ha3BaHHSM, HAECHTH(UKATOpam,
CTPYKTYPHBIM (hOpMYyJiaM BEIECTB;

— KpUTHYECKHM  OLCHMBAaTh W  HMHTEPHPETHPOBATh  XHMMHYECKYI0  HH(OpManuio,
COZIEPIKAIyIOCs B COOOIEHHUAX CPECTB MaccoBOi nH(popmarun, pecypcax VHTepHeTa, HaydHO-
HOMYJISPHBIX CTAaThSIX C TOUYKH 3PCHUS €CTECTBEHHO-HAyYHOH KOPPEKTHOCTHU B IEIISX BBISABICHUS
OMMOOYHBIX CYKICHHUI U (POPMHUPOBAHUST COOCTBEHHOW TO3HIINH;

—  yCTaHaBIHMBATh B3aMMOCBS3U MEXIY (aKTaMH U TCOpHEH, IPUUMHON U CIEACTBUEM IPH
aHaM3e MPOOJEMHBIX CHUTyauii W OOOCHOBaHMM TPUHMMAEMBIX pEIICHWH Ha OCHOBE
XMMHUYECKUX 3HAHUIA;

—  TIPEACTABIATH IMYTH pPelIeHUs TII00aTbHBIX MPO0IeM, CTOSIIUX MEepea YeT0BEYECTBOM, U
NEepPCIIEKTUBHBIX HANPaBICHUI Pa3BUTUS XUMHYECKUX TEXHOJOTWIH, B TOM YHUCIE TEXHOJOTHH
COBPEMEHHBIX MAaTEpUAIOB C PA3IHMYHON (YHKIMOHATBHOCTHIO, BO30OHOBIISIEMBIX HCTOYHHKOB
CBIPbs, NEPEePAOOTKU U YTHIIN3ALUH TPOMBIIIUIEHHBIX U OBITOBBIX OTXO/IO0B.

BbInycKHHK Ha yri1y0JIeHHOM YPOBHE IOJYYUT BO3MOKHOCTh HAYYHThCH:

—  ¢opmyruposams yenv uccredosanus, 6bl08UCAMb U NPOBEPAMb IKCHEPUMEHMATLHO
eunomesbl 0 XUMUHECKUX CBOUCMBAX Geujecms HA OCHO8e UX COCMABAd U CMPOEHUs, UX
CNOCOOHOCMU 6CMYNAMb 6 XUMUYeCcKue peakyuu, o Xxapakmepe u NpoOYKMAx pa3iuiHbIX
XUMUYECKUX pearyutl;

—  CaMOCmMOAmMENbHO  NIAAHUPOBAMb U  NPOBOOUMb  XUMUYECKUe IKCNEPUMEHMbl  C
cobnrodenuem npasui 6e30nacHol pabomsl ¢ 8ewecmeamu U 1abopamopHuim 060py00saHuem;

—  UHmMepnpemuposams OaHHble O COCMABe U CMPOEHUU 8eWecms, NOLyYeHHble C HOMOUbIO
COBPEMEHHBIX PUUKO-XUMUUECKUX MEMO08,

—  ONUCHIBAMb COCMOSAHUE JNEKMPOHA 6 AMmoMe HA OCHOBE COBPEMEHHLIX K8AHMOBO-
MeXaHu4ecKux npeocmasieHui. o CMpoeHuu amoma Oid OOBACHEHUs  pe3Vlbmamos
CNEKMPANIbHO20 AHANU3A BEUJeCINE,

—  Xapakmepu3o8amv pONb  A30MOCOOEPAHCAWUX — 2eMEPOYUKIUYECKUX —COEOUHEHUl U
HYKJIEUHOBBIX KUCIOM KAK 8ANACHEUUUX OUOI02UYECKU AKIMUBHBIX 8eLeCns;

—  NPOCHO3UPOBAMb  803MOJCHOCMb  NPOMEKAHUS  OKUCIUMENbHO-60CCMAHOBUMENbHBIX
peaxkyuil, 1excauux 8 0CHO8e NPUPOOHBIX U NPOU3BOOCNBEHHBIX NPOYECCOB.

COIEPKAHUE ITPEIMETA «XUMMU S

10 knace
OCHOBBI OpraHM4YecKol XUMHHU
CtpoeHnue u kaaccupukanus opranudyeckux coexunennii (11 yacon)
IIpaBuna Tb. IlosBnenue u pa3BuUTHE OpPraHUYECKOM XMMHMHM Kak Hayku. IIpeamer
OpPraHMYECKON XMMHUU. MeCTO U 3Ha4eHHE OpPraHN4eCKON XUMHUH B CHCTEME €CTECTBEHHBIX HAYK.
B3auMocBsI3p HEOPraHUUYECKUX U OPraHUYECKHUX BEILECTB.
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XHWMHYECKOE CTPOECHHE KAaK MOPSAIOK COEAMHEHHS aTOMOB B MOJIEKYJE COIIACHO HX
BaJICHTHOCTH. (OCHOBHBIE IIOJIOKEHUS TEOPHUM XMMHMYECKOIO CTPOCHHsSI OpPraHMYeCKHX
coequHeHuil A.M. bytnepoBa. YriepoaHbIl CKeJleT OpraHMuYecKoil Monekyisl. KpaTHocTb
XUMHUYECKON CBA3M. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHMUYECKOIO CTPOCHHS MOJIEKYIL.
N3omepust u uzomepsl. [lonsarue o ¢yHkumoHanbHOW rpymme. [Tpunmunsl kimaccudukanum
OpPraHMYECKUX COeIUHEHHH. MexIyHapoaHas HOMEHK/IaTypa W NPUHIMIBL 00pa3oBaHUsS
Ha3BaHUU OPraHUYECKUX COCIIMHECHUM.

JemoncTpanum (c ucnoib3opanuem L{OP).

Konneknust opraHn4eckux BELIECTB, MAaTEpUAIOB M W3JENUN M3 HUX. Monenu MoJeKyi
MeTaHa, OyraHa W u300yTaHa. Mopenb OTTAIKMBAHMS TMOPUIHBIX OpOUTalel C IOMOLIBIO
BO3JIYIIHBIX apoB. [ MOpuIu3anus IeKTPOHHBIX 00JAKOB aTOMa YIIepoia.

HlapocTepkHeBble WM 00BbEMHbBIE MOJEIM OPTaHUYECKUX COCIUHEHUN C pa3IudHbIMU
(GYHKIMOHATBHBIMH IPYNIIaMU

Pacuernsble 3apaun: HaxoxxaeHue MoseKyJIsspHO (opMysbl OpraHUYECKOro BElIeCTBA
10 €T0 MJIOTHOCTH M MAacCOBBIM JIOJIIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTAB, WU 10 NMPOJIYKTaM
CrOpaHHs.

Kontpoabsnas padora Nel «Ctpoenue u kiraccuuKamus OpraHUIIeCKIX COSTUHCHIIN

XuMHYecKHEe peaKHM B OPraHnveckoii xumun (4 yaca)

Knaccudukanus u OCOOCHHOCTHM OpPraHUYECKUX peakuuid. PeakunoHHBIE IEHTPHI.
IIepBoHavaIbHBIE TOHATHS O TUMAX U MEXAHU3MaX OPraHUYECKUX peakuui. [ OMOIUTHYECKUH U
TEeTEPOIUTUYCCKUNA Pa3pblB  KOBAJICHTHOM XHMMHYECKOW CBs3u. CBOOOAHOpAIUKAIBHBIN U
WOHHBIN MeXaHU3MBbI peakiuu. [loHsTHe 0 HyKIeoduie u dIeKTpoduIIe.

JemouncTpanum (¢ ucnonszoBanuem LIOP).

B3peiB cmecu wmertana c¢ xjopom. OOGecrBeuMBaHHE OpPOMHOM BOJBI ATHJICHOM |
anetusieHoM. [lomyuenue denonodopManbaeruaHoi cMoibl. JlenonuMepusaius MmoaudTUICHA.
[Tonyuenune stunena u 3taHona. Kpekunr kepocwHa. B3peiB rpemyuero rasza. B3pbiB cmecu
MeTaHa WU MPONaHO0YTaHOBOU CMECH C KHCIOPOIOM (BO3IYXOM).

Yraesogopoabi (31 yac)

AnKaHEL. DNEKTPOHHOE W TIPOCTPAHCTBEHHOE CTPOEHHME MOJEKYJIhl MeTaHa. Sp°-
rubpuan3anus opouraneii atoMoB yriepoaa. ['omonoruueckuit psa u odmas Gopmysa alkaHoB.
CucrtemaTndeckass HOMEHKJIATypa ajlKaHOB W paaukanoB. M3omepus yriepoHOTrO CKelera.
Ou3nyecKkue CBOWMCTBA aJIKAaHOB. 3aKOHOMEPHOCTH U3MEHEHHUs (U3UUYECKUX CBOWCTB.
XWUMHYECKHE CBOWCTBA  QJKAaHOB: TaJlOTEHHPOBAaHUE, JICTUAPUPOBAHUE, TEPMUUYECKOE
pa3ioXkeHue, KPeKUHT KaK CIOCOObI TMOMy4YeHHsS BaXXHEHIIUX COCTUHEHHH B OpraHMYeCKOM
CHHTE3E. FOpeHI/Ie AJIKaAHOB KaK OJWH U3 OCHOBHBLIX MCTOYHHUKOB TCIIJIa B MPOMBIINIJICHHOCTH W
ObITy. M30Mepu3anusi Kak Croco0 MONTY4YeHUsS BBICOKOCOPTHOTO OeH3mHA. MeXaHU3M peakiuu
CBOOOTHOpaIUKanpbHOTO 3amernieHus. [lomydyenue ankanoB. Peakumsi Bropria. Haxoxxnenue B
MNpUPOJIE U MPUMEHEHHUE AJIKAaHOB.

Huxnoankanpl. CTpoeHue MOJEKYN IuKIoankaHoB. OOmas QopMmyna IUKIOAIKAHOB.
Howmenknarypa  mukinoankaHoB.  M3oMepusi  LUMKIOAIKaHOB:  YIVIEPOJHOIO  CKeJeTa,
MEXKJIaCCOBasi, MPOCTPpaHCTBeHHAs (yuc-mpanc-uzomepus). Crnernudurka CBOMCTB IUKIOATKAHOB
C MaJIbIM pa3MepoM IuKJIa. Peakiiuu nprucoeIMHeHns U paANKaIbHOTO 3aMEILEHHUS.

ANKEeHBI. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHWE MOJEKYNbI JTHIEHA. Sp°-
rubpuan3ans opOuTanell aToMOB yriaepoaa. G- M T-CBSA3H. | OMOJIOTHYECKHH psiia U oOmmas
dbopmyrna ankeHoB. Homenkmarypa ankeHOB. M3omepus amKkeHOB: YIJIEPOJHOTO CKeJeTa,
MOJIOKEHUSI KPAaTHOM CBSI3M, MPOCTPAHCTBEHHAs (yuc-mpanc-u30MepHs), MEKKIIaCCOBas.
®dusnyeckue CBOWCTBA alKEHOB. Peakiuu 3eKTpoPHIBHOTO MPUCOCIUHEHHS Kak CIoOco0
NOJy4YeHUs1 (DYHKIIMOHAIBHBIX MPOM3BOIHBIX YIieBoJopooB. IIpaBuino MapkoBHUKOBaA, €ro
JNeKTpoHHOEe oOocHOBaHWe. Peakiuu okuciaeHuss W noiauMmepuszauud. [lomudTHiieH Kak



KPYIMHOTOHHAXHBIA MPOJAYKT XUMHUYECKOTO MPOU3BOJACTBA. [IpOMBINIUIEHHBIE U TabOpaTOpHbBIE
CrocoObl MOJTydeHUsI alKeHOB. [Ipasuio 3atiyesa. IIpumeHeHne anKeHOB.

Anxanuensl. Knaccudukaiusi aakaaueHOB IO B3aMMHOMY PAaCHOJOXKEHHIO KpPaTHBIX
cBsazet B Mojekyne. (OcoOEHHOCTH 3JEKTPOHHOTO M IMPOCTPAHCTBEHHOT'O  CTPOSHUS
CONPsDKEHHBIX ankanueHoB. OOmas ¢opmyna ankaaueHoB. HoMmeHknatypa W u30Mepus
ankagueHoB. Ou3nyeckue CBOMCTBA aNKaJUEHOB. XMMUYECKHE CBOMCTBA AJIKaJUEHOB: PEAKLINN
IPUCOEANHEHNS (THIPUpPOBaHUE, TAJOICHUPOBAHME), TOpPEHUA W noJaumepusanuu. Bxman
C.B. JleGeneBa B TModyuyeHHE CHHTETHYECKOTO Kaydyka. Bynkanw3zanus kaydyka. PesuHa.
MHoroo0pa3ue BHJOB CHUHTETUYECKHMX KAaydyKOB, UX CBOiicTBa M npumeHeHue. IlonydeHue
AJIKaJMEHOB.

AJNKHUHBI. DJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl alleTUjIeHa. Sp-
rubpuaunszanus opouraneit atomoB yriepoaa. ['omonorudeckuii paa u obmas Gpopmysa ankKUHOB.
Homenxknarypa. M3oMepust: yriiepoJHOTO CKEJIEeTa, MOJ0KEHUSI KPaTHOM CBS3H, MEXKKJIACCOBasl.
®u3nuecKue CBOMCTBA AIKUHOB. XMMHUYECKHE CBOMCTBA aJIKUHOB: PEAKIMU MIPUCOECIUHEHUS KaK
C1oco0 MoJyyeHus MOJIMMEPOB U JPYTUX MOJE3HBIX MPOAYKTOB. Peakyuu 3amewjenus. I'openue
aleTUJIeHAa KaK MCTOYHUK BBICOKOTEMIIEPATYpHOI'O IUIAMEHHM ISl CBapKHM U PE3KH METaJUIOB.
[Tony4yenue aneTuieHa MUPOIM30M MEeTaHa M KapOuIHBIM MeTo1oM. [IpuMenenne aneruieHa.

Apenbl. Ucmopusa omxpvimus 6en3o1a. COBpeMEHHBIE MPEICTaBICHHS 00 3JIEKTPOHHOM
U IPOCTPAHCTBEHHOM CTpOeHHM OeH3ona. M3oMepuss M HOMEHKIJIaTypa I'OMOJIOIOB OeH3oIa.
Obmas ¢dopmyna apenoB. dusmyeckue cBoicTBa OeH3oia. XMMHUYECKHUE CBOWCTBA OeH307a:
peakiuu  SIEKTPOPUIBLHOTO 3aMelleHus (HUTpOBaHUE, TaJOTEHUPOBAHHE) KaK CIOC00
MOJIyUYEHUSI XUMHUYECKUX CpPEICTB 3allUThl PACTEHUN; TNPUCOENUHEHUs (TUAPUPOBaHUE,
raJIOreHHPOBAHNE) KaK JJ0Ka3aTEeJIbCTBO HEMPEIEIbHOTO XapakTepa OeHs3omna. Peakius ropeHus.
[Tonyuenue 6enzona. OcobeHHocmu Xumuieckux ceolicms moyona. B3aumMHoe BIMSHHAE aTOMOB
B MoJieKyne Tonyona. Opuenmayuontvle 2¢pghexmul 3amecmumeneu. [IpumeHeHre roMoJIOroB
OeH3ona.

I'enernyeckas cBsI3b MEXAY KjaccaMH YIJI€BOJIOPOIOB

JemouncTrpanuum (¢ ucnonszoBanuem LIOP).

CpaBHeHHE MpoleccOB ropeHuss HepTH M MpUpPoAHOro rasza. Katanutudeckuil KpeKuHr
napaduna. PactBopenue mapadpuHa B OCH3MHE U UCHApEHUE PACTBOPUTENS] M3 CMECH.
[InaBneHue mnapapuHa W €ro OTHOIIEHHE K BOJE (PAacTBOpPEHHE, CpPaBHEHHUE IIJIOTHOCTEH,
cMauuBaHue). Pa3znenenue cmecu O€H3UH — BOJA C TIOMOIIBIO IETUTEIHON BOPOHKH.

[lonyuyenne meraHa W3 amerata HAaTpusl U TUIApOKcHJa Hatpus. ['opeHue MeraHa,
npornaHoOyTaHOBOM cMecH, mapaduHa B YCIOBUSAX HM30BITKAa M HEJOCTaTKa Kuciaopoja. B3poiB
CMECH METaHa C BO3AYyXOM. B3pbIB cMecu MeTaHa U XJIOpa, MHULUHPYEMBIH OCBEILIEHUEM.
Boccranosnenue okcuna meau (I1I) mapadguaom.

[lonyuenne »steHa w3 dTtaHona. (OOecuBeynBaHHWE OTEHOM OpOMHONH  BOJIBI.
OO0eciBeunBaHrE ITEHOM PacTBOpa NepMaHraHaTa kanus. [ opeHue sTeHa.

B3aumopeiictBue amneruneHa ¢ OpomHOW Bojoil. B3ammopeiicTBue areTuieHa C
pacTBOpOM IepMaHraHata Kaiuus. [opeHue anerwieHa. B3aumoneicTBue aieTuiieHa C
pacTBOPOM COJIM MEIU UJIH cepedpa.

PacuerHble 3agaun:

PacueTsl 00beMHBIX OTHOIIICHU TA30B MPU XUMHUYECKUX PEAKITUSIX.

Pacuetsr MmaccoBo#t 1011 (Macchl) XUMUYECKOTO COSTMHEHUS B CMECH.

Pacuersr Maccel (0ObeMa, KOIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIH OJHO W3
BEIIIECTB JJaHO B U30BITKE (MMEET IPUMECH ).

PacueTsr MaccoBo# mwim 00bEMHOW JOJM BBIXOAA MPOJYKTA PEAKIIUUA OT TEOPETHUECKH
BO3MO>KHOTO.

Pacuetsr maccel (00beMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIIM OJHO U3 Be-
LIECTB JIaHO B BUJIE PACTBOpA C ONPEAEIEHHON MACCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA.

JlaGopaTopHbie ONBITHI:

1. O3snakomiienue ¢ kojutekue «HedTrb 1 MpoIyKTHI ee mepepaboTKm»

10



2. W3rortoBiieHHE MOJIENE MOJICKY] aTKaHOB
3. OsnakomiieHHe ¢ 00pa3liaMH KayqyKOB, Pe3UHBI U 200HUTA.
[Tpaktuyeckas padorta Nel. «KauecTBeHHOE ompeneneHue yriepoaa, BOJIOpoia U Xjaopa B opra-
HUYECKHUX BELIECTBAX»
[NpakTudeckas padora Ne2. «[lomydueHne dTHIICHA U H3yUYE€HUE €TO CBOHCTBY»
KonTpoabHas padora Ne 2 «YT1i1eBOAOPOIBI»

Kuciaoponoconepaxamue coeuHeHUs
I'mapoxcuibHbIe coeHeHns (/ 4acoB)

Cnuptel. Knaccudukanus, HOMeHKIaTypa cnuptoB. ['omonoruueckuid psajm v oOrugast
dopmyna npeaenbHBIX OTHOATOMHBIX cIUPTOB. M3omepus. Pusndecke CBOWCTBA MpeIeIbHbBIX
OJIHOATOMHBIX CHUPTOB. BogoponHas cBsA3b MEXIy MOJIEKYJIaMH U €€ BIMSHHE Ha (PU3NYECKUE
CBOWCTBA CIUPTOB. XHUMHYECKHE CBOMCTBA: B3aMMOJCHCTBHE C HATPHEM Kak CIoco0
YCTaHOBJICHHSI HAIU4YUS THIPOKCOTPYMIBI, C TaJOr€HOBOJOPOAAMH KaK CIOCO0 MOTy4YeHHUS
pacTBOpUTENEH, BHYTPU- U MEKMOJIEKYJISIpHas Aeruaparanus. Peakius ropeHusi: CIUpThl Kak
toruiBo. [lomyueHue »dTaHona: peakuuss OpOKEHUS TIIOKO3bI, TUApATalus OSTUJICHA.
[Ipumenenue MetaHona u 3TaHosa. dusnonoruueckoe AelWCTBUE METaHOJAa M 3TaHOJA Ha
OpraHuM3M YeJOBEKa. OTWIEHIVIMKOJIb W TJIULUEPUH KaK MPEACTaBUTEIN MPEaeIbHBIX
MHOT0aTOMHBIX cUpTOB. KauecTBeHHas peakiyusi HA MHOTOATOMHbBIE CIIMPTHI U €€ IPUMEHEHUE
JUIsl paciO3HABaHUs TJIMLEPUHA B COCTABE KOCMETUYECKUX CpeacTB. [IpakTuueckoe npumeHeHue
STUJICHTJIMKOJIS U [JIMLEPUHA.

®enon. Ctpoenue Momnekylnbl GpeHona. BlaumHoe BiusiHEE aTOMOB B MoJieKyle (eHoa.
Ousnyeckue cpoiictBa (eHosa. XMUMHUYECKHE CBOMCTBA (PEaKIUU C HATPHEM, THIPOKCHIOM
HaTpus, Opomom). [lonyuyenue denona. [Ipumenenue denona.

JemoncTpanum (c ucnons3opanuem [{OP).

dusnueckue cBoiicTBa 3TaHona, mponaHona-1 u OyraHona-1. KonndectBeHHOE
BBITECHEHUE BOJOpOAa W3 cnupra HaTpueM. CpaBHEHHME peakIUil TOpeHUs 3TUJIOBOIO U
IpPONMWIOBOTO cnupToB. CpaBHEHME CKOPOCTEH B3aMMOACWUCTBHUS HATpUs C ITAHOJIOM,
npormanojaom-2, riumnepuHoM. [lomydenue mnpoctroro sdupa. [lomydeHue croxxkHoro sdupa.
[Tonydyenue sTeHa u3 sTaHosa. PacTBopuMOCTh (eHosIa B BOJIE MPU OOBIYHOM M MOBBIIIEHHON
temriepatype. Peakius dpenona ¢ xmopunom xenesa (III). Peakius henona ¢ popmanpaerumom.

JlabopaTopHbIe ONBITHI:
4. PacTBOpUMOCTbH CIIUPTOB C PA3IMYHBIM YHUCIOM aTOMOB YTJIEpO/a B BOJE.
5. PacTBOpHMMOCTH MHOTOATOMHBIX CIIUPTOB B BOJIE.
6. BsammMopelicTBHE MHOTOATOMHBIX CIIUPTOB C THApokcuaoM meau (11).
[TpakTiueckas pabota Ne3 «CBoiicTBa 0IHOATOMHBIX U MHOTOATOMHBIX CIIUPTOB)

KapoounabHble coequnenns (8 yacon)

Anpaerunpl 1 keToHbl. Kiaccudukanus ampaernioB U keToHOB. CTpOCHHE TPEACTbHBIX
QNBJIETUIOB. JJEKTPOHHOE U  TMPOCTPAHCTBEHHOE CTPOCHUE KApOOHHIBHOW  TPYTIIHL
['omonoruyeckuii psan, obmas GpopmMyiia, HOMEHKJIATYpa U U30MEPHs MPEIACTbHBIX albJACTU/IOB.
®u3nueckue CBOMCTBA TMpPENEIbHBIX albJErMI0B. XHMHYECKHE CBONCTBA MPEIEIbHBIX
aJbJACTUIOB. THUIPUPOBAHME, KAYECTBEHHBIC PEAKIMH Ha KapOOHWIBHYIO Tpynmy (peaxius
«cepeOpsiHOTO 3epKajiay, B3auMojeicTBue ¢ ruapokcuaoM Meau (I1)) u ux mpuMeHeHue s
OOHapy)XCHHS TPEJCIbHBIX aJbJIETHAOB B TPOMBIIUICHHBIX CTOYHBIX Bojaax. [lomydenue
MpeeNbHBIX ANbJETHIOB: OKUCICHHE CIHUPTOB, TUApaTaius aneTtuieHa (peakmus Kydeposa).
Toxkcuunocts ampaerunoB. [IpuMeHnenune ¢dopmanpaeruga W amnetaabaeruaa. AIETOH Kak
MpECTaBUTENb KeTOHOB. CTpoeHue MoJeKkynbl ameroHa. OCOOCHHOCTH pPEaKIuU OKHCIICHUS
anerona. [IpumeHenue aneroHa.

I'eneTnyeckas CB3b MEKAYy KJIACCAMU OPraHUYECKUX COCIUHEHUN

JemoncTpanun (c ucnons3opanuem L{OP).
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Oxucnenne OeH3albleruga Ha Bosayxe. Peakmus «cepeOpsHOro 3epkana». OKHCIEHUE
anpaeruioB ruapokcuiom meau (II).
JlabopaTopHbIe ONBITHI:
7. Oxkwucienne anpaeruaoB ruapokcuaoM meau (11).
[Tpaktuyeckas padora Ned4 «XuMHU4YecKre CBOWCTBA allbJAECTHIOB.»
Kontpoabnas padora Ne 3 «[ 'mapoKkcuibHbIE M KAPOOHWILHBIE COCTUHCHHUSI.

Kap0oHoBbIe KHCJI0THI U UX MPOU3BO/AHbIE (12 yacoB)

KapOonoBeie kucnotel. Krnaccupukammss ¥ HOMEHKIATypa KapOOHOBBIX KHCIOT.
CrpoeHne  HpelelbHbIX  OJHOOCHOBHBIX  KapOOHOBBIX  KHCIOT.  OJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE KapOOKCUIIBbHOM rpynmbl. ['omonoruueckuit psa u odmas popmyina
IpEJeNbHbIX OAHOOCHOBHBIX KAapOOHOBBIX KHUCIOT. DHU3UYecKHe CBOWCTBA NpeAeTIbHBIX
OJTHOOCHOBHBIX KAapOOHOBBIX KHCIOT. XHMMHUYECKHE CBOMCTBA MPEICTbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIJIOT (peakLuu C MeTaJUlaMU, OCHOBHBIMHM OKCHJIaMH, OCHOBAaHUSIMU U COJISIMU)
KaK TIOJTBEP)KJICHHE CXOJICTBA C HEOPTaHMYECKUMHU KHCIOTamMH. Peakums stepudukanuu u ee
oOpatumocTh. BnusHue 3amectureneil B YIJI€BOJOPOJHOM pajuKaje Ha CHUIy KapOOHOBBIX
KUCa0T. OCOOEHHOCTH XMMMUYECKUX CBOMCTB MYpaBbHUHOW KHUCHOTHI. [lonydeHue npenenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHMCJIEHHE aJIKaHOB, aJKEHOB, INEPBUYHBIX CIHPTOB,
anbaeruioB. BakHelilue mnpeacraBUTeNM KapOOHOBBIX KHCIIOT: MypaBbUHAs, YKCyCHas U
OeH3oiHas. Beicmime mnpesaenbHble M HENpelelbHble KapOOHOBbIE KHUCIOTHL. Onmuueckas
uzomepus. Acummempuyeckuti amom yenepooa. IlpumMenenre kapOOHOBBIX KHCIIOT.

Cnoxuble »upel u kupbl. CTpoeHHME M HOMEHKJIATypa CJIOXHBIX 3(UpPOB.
MesxkaccoBasi H30MepHsi C KapOOHOBBIMHU KUCIOTaMU. CIIOCOOBI TOTY4eHUS CIIOKHBIX H(PHPOB.
OOparumocth peakuuu sTepuduxanuu. IIpumeHeHue CIOXKHBIX 3(QUPOB B MHIIEBOH U
nap@roMepHON NPOMBINUIEHHOCTU. JKHpbl Kak CIOXKHBIE 3(HUpbl TNIMLEPUHA W BBICHIUX
KapOOHOBBIX KMCJIOT. PacTuTenbHble M JKMBOTHBIE XKMPBI, UX cocTaB. DHU3MUECKUEe CBOWCTBA
JKUPOB. XMMHUYECKUE CBOMCTBA JKMPOB: TMAPHUPOBAHUE, OKUCIICHHE. [ MApOIN3 WM OMBLIECHUE
KHUPOB KaK CINOCOO NPOMBIIIJIEHHOTO IOJYy4eHHUs COJeld BBICHIMX KapOOHOBBIX KHCIOT.
[TpumeHeHue KupoB. MbUIA KaKk COJIM BBICIIMX KapOOHOBBIX KUCIIOT. MoroII1e CBOICTBa MbLIA.

WnenTudukanuss opraHMYeCKUX coeluHeHMH. ['eHeTHueckas CBSI3b MEXAy KilaccaMH
OPraHUYECKUX COCTUHECHUM.

JemouncTpanuum (¢ ucnonszoBanuem LIOP).

[TonyueHne NpUATHO MAXHYIIETO CIOXKHOTO 3¢pupa. OTHoumIeHHe K OpOMHOM BOJE H
pacTBOpy MepMaHraHara Kajus IpefebHON U HelpeaeabHON KapOOHOBBIX KUCIOT. OTHOLIEHHE
CIIMBOYHOTO, TOJACOJIHEYHOr0 M MAIIMHHOTO Macjia K BOJHBIM pacTBopam Opoma U
NIEpMaHraHaTa KaJus.

JlabopaTopHble ONBITHI.

8. CpaBHeHME CHIIBI YKCYCHOU U COJITHOM KUCIIOT B PEAKIHAX C IUHKOM.
9. BzammopelicTBHEe KapOOHOBBIX KHCJIOT C OCHOBHBIMH OKCHJIIAMH, OCHOBaHHSMH, ampoTep-
HBIMH THAPOKCUAAMHU U COJISIMHU.
10. PacTBOpHMOCTB KHPOB B BOJIC M OPTAHHUYECKUX PACTBOPHUTEIISX.
[Tpaktuyeckas pabora Ne5 «[lomyueHre yKCyCHOW KHCIIOTHI U M3y4deHHE ee CBOMCTB. CHHTE3
CJIOKHOTO 3(upar
KontpoabsHnast padora Ne4 «KapOoHOBBIE KMCIOTHI U UX IPOU3BOIAHBIEY.

YriaeBoasbl (7 4acoB)

VrneBoapl. Knaccupukauust yrneBonoB. dusnueckue CBoIiCTBAa M HaXOXACHHE
YIIEBOJAOB B Ipupone. [oko3a Kak anpAeruaocnupr. XUMHYECKHUE CBOMCTBA IJIFOKO3BI:
ayunuposanue, alKUIUposaHue, CIupTOBOE U MOJIOYHOKHCIIOE OpokeHHne. DKCIepUMEHTaIbHbIe
JI0Ka3aTeNNbCTBA HAJIMYUA ajdbJACTUAHON M CHUPTOBBIX I'PYMNI B I0K03€. IlomyuyeHune rioKos3sl.
@pykmosza kax usomep entokoszvl. Puboza u odezoxcupubdosza. BaxueWmme mucaxapuabl
(caxapo3a, 1akmo3a, ManLmosa), UX CTPOCHUE U (pu3MuecKkue cBoicTBa. ['maponus caxapossl,
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JaKkmo3svl, maiemossl. Kpaxman u 1eToiio3a Kak OMOJIOTHYeCKHe MOTUMEpPHl. XUMUYECKUE
CBOICTBa Kpaxmala (THAPOJIN3, KAYECTBEHHAsI peakius ¢ HOJA0M Ha Kpaxmall U ee IpUMEHEHHe
JUTsE OOHApY)KEHUs Kpaxmalla B MPOJIYKTaX MUTaHUs). XHMHYECKHE CBOMCTBA IICILTIOIO3bI:
TUApONN3, 0O0pa3oBaHue CIOXKHBIX 3¢upoB. [IpumeHenre u OGuoNOrHYecKas poJib YIJIEBOIOB.
OxkucneHne yriaeBoJI0B — UCTOUYHUK SHEPTUU JKUBBIX OpraHu3MOB. [IoHSATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX Ha MpUMepe alleTaTHOTO BOJIOKHA.
JdemoncTpanun (c ucnons3opanuem L{OP).
B3aumopeiictBue caxapo3bl ¢ rugapokcugom Meau (II). Peakums «cepeOpsiHOrO 3epkaiay
JUTS1 TIIFOKO3bI. OTHOIIIEHHE PACTBOPOB Caxapo3bl U MaJbTO3bI (JIAKTO3bI) K rupokcuay menu (II)
npu HarpeBanuu. HabyxaHue 1emono3sl U KpaxMana B BOJ€.
JlaGopaTopHbIe ONBITHI.
11. O3nakomiieHue ¢ PU3NIECKUMH CBOMCTBAMU TIIIOKO3bI.
12. B3aumoneiictBue T0Ko3bl ¢ ruapokcuaoM Menau (II) mpu OOBIYHBIX YCIOBUSX W IMPHU
HarpeBaHuu.
13. KagecTBeHHas peakiusi Ha Kpaxmal.
[TpakTiueckast pabota Ne6 «[ 'MIpoau3 yrieBoaoB»

A3oTcoaep:xainiue opranudeckue coequHenus (12 yacon)

Awmumnsl. [lepBuuHble, BTOpUYHbIE, TPETUUHBIE aMUHbI. Kilaccudukanus aMuHOB 10 THUITY
YIJIEBOJOPOAHOTO  paJuKaja M YUCIY AaMUHOTPYNI B  MOJIEKyJe. OJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MPEACIIbHBIX aMUHOB. PU3NYECKHE CBOMCTBA AMUHOB. AMUHBI KaK
OpraHWYECKUE OCHOBAHMS: PEAKUUU C BOAOW, KUcHoTamu. Peakuus ropeHus. AHWIMH Kak
IIPEJICTaBUTENb apOMaTHUYeCKUX aMUHOB. CTpoeHue aHwinHa. [IpuunHbI 0ciiabiieHnss OCHOBHBIX
CBOMCTB aHWJIMHA B CPABHEHUHU C aMUHAMHM NPEJIETBHOTO Psila. XMMHUUYECKHE CBOMCTBA aHUJIMHA!
B3aMMOJICHICTBHE C KUCIOTaMH, OpOMHON BOJOM, oxucinenue. [lodydeHne aMuHOB
AIKWINPOBAaHUEM aMMHaKa U BOCCTAaHOBJIEHMEM HHUTPOIPOM3BOJIHBIX YIJIEBOIOPOAOB. Peakuus
3unuHa. [I[ppumeHeHre aMMHOB B (papMalleBTUYECKON MPOMBIIUIEHHOCTH. AHUIUH KAK Cblpbe 014
npou3800cmea aHuiuHogvlx kpacumeneti. Cunmessl Ha OCHO8e AHUTUHA.

Amvunokucinotel u Oenku. CocrtaB u  HoMeHkiarypa. CTpoeHWe aMHUHOKHCIIOT.
['omonoruyeckuii psf MOpeAerbHbIX AMUHOKHCIOT. M30Mmepus npeoenvHbiX aMUHOKUCION.
®usnyeckue CBOICTBAa NPEECNbHBIX aMHHOKHUCIOT. AMMHOKHUCIOTHI Kak amQoTepHbIe
opranuueckue coequHenus. Cunres nentuaos. llentuanas cBsa3b. buonornueckoe 3HaueHue a-
aMUHOKHUCJIOT. OOnacTu NpUMEHEHUs] aMHUHOKHMCIOT. Benku Kak mnpupoiHble OHOIMOIMMEpHI.
CoctaB u crpoeHue OenkoB. OcHOGHble AMUHOKUCIOMUbL, 0Opazyiowue Oenku. XUMUYECKHUE
CBOMCTBa OENKOB: THIPOJIU3, JACHATypalus, KadyeCTBEHHbIC (IIBETHBIC) pEaKIMU Ha OCNKH.
[TpeBpamenust OenkoB nuiu B opranusme. buonornueckue ¢pyHkuuu 6enkoB. Jocmuoicenus 6
U3yYeHUuU CmpoenUs U cunmesda 6enKos.

A3zomcoodeporcawue cemepoyurnuieckue coeourenus. Iluppon u nupuoun: sneKmpouHoe
cmpoenue, apomMamuyeckull Xapakmep, pasiuyue 68 NpOosA6NeHUU OCHOBHBIX CBOUCMS.
Hyxneunosvie kuciomwi: cocmas u cmpoenue. Cmpoenue Hykieomuoos. Cocmag HyKieuHo8blx
kucaiom ({{HK, PHK). Ponb HYKIeuHOBbIX KUCIOM 8 HCUZHEOesMebHOCMU OP2aAHUIMOS.

I'enernueckas cBSA3b MEXKAY KJacCaMHM OPraHUYECKUX COEIMHEHUIN

JemoncTpanun (c ucnons3opanuem L{OP).

['openne MeTnnamuHa. B3aumoaeiicTBie aHWJIMHA M METHJIAMUHA C BOJIOM M KMCIIOTaMH.
OtHoweHue GeH30s1a M aHWIMHA K OpomHON Boje. OOHapyxeHHe (YHKIUMOHAIBHBIX TPYII B
MOJIEKYJIaX aMUHOKHCIOT. HelTpanu3anus 1menoun aMMHOKHUCIOTON. HelTpanu3anust KUCIoTsl
amMuHOKHUCIOTONH. PacTBopeHne u ocaxnenue OenkoB. Jlenarypauus OenkoB. KauecTBeHHbIE
peakuuu Ha Oenku. OOpasubl MPOAYKTOB MUTAaHUA U3 TPAHCTEHHBIX (OPM pacTeHU u
KUBOTHBIX; JIEKAPCTB U MIPENAPATOB, U3TOTOBIEHHBIX C IOMOIIBIO T€HHON MHKXEHEPHH.

JlabGopaTopHbIe ONBITHI.

14. KauecTBEHHBIE PEaKIIUU HA OCIIKH.
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[Tpaktunyeckas pabora Ne7. PemeHne sKCriepuMEHTaIbHBIX 3374 Ha MOJyYeHHE OPraHUYeCKuX
BEILECTB.

[Tpaktuyeckas padora Ne§ PemieHne skcnepuMeHTaIbHBIX 33[a4 Ha paclio3HaBaHHE OpraHUuYe-
CKHX BEILIECTB.

[TpakTrdeckast pabora Ne9 PermieHue sKCIIepuMEHTANBHBIX 3a/1a4 10 TeMe «l eHeTH4ecKas CBs3h
MEXIY KJIACCAMHM OPTaHUYECKUX COCIUHEHUN

KonTpoubnas pabora Ne 5 «A3zoTcoaepxaliyue OpraHuuecKue COeTUHEHUS»

BoicokoMouiekyJIsipHbie coeinHeHust (6 YacoB).

Bricokomonekysipabie coenuHernss. OCHOBHBIC TIOHSTHSI BRICOKOMOJICKYIISIPHBIX COCIIH-
HEHUIl: MOHOMEp, IMOJIMMEpP, CTPYKTYpPHOE 3BEHO, CTENeHb noiuMmepm3anuu. Kinaccudukarms
noauMepoB. OCHOBHBIE CIIOCOOBI TIOJTYYEHHUSI BHICOKOMOJICKYJISIPHBIX COCITMHEHHIN: PEaKIUH M0~
JTUMEpU3AIAN U TONHKOHIeHcani. CTPOCHHE U CTPYKTYpa MOJIMMEPOB. 3aBUCHMOCTh CBOWMCTB
MOJIMMEPOB OT CTPOCHHS MOJICKYII. TepMOIUIaCTHYHBIC U TEPMOPEAKTUBHBIC MTOJIUMEPHL. 1Ipo6o-
osawue opeanudeckue nonumepsl. Komnosumunvlie mamepuanvi. Ilepcnekmugvl ucnoniv308anus
Komnozumuulx mamepuanos. Kinaccubukanus BonokoH. CuHTeTndyeckue BonokHa. [lommadup-
HBIC ¥ TOJIMAMHUIHBIC BOJIOKHA, UX CTPOCHHE, CBOWMCTBA. [IpakTHYecKOe MCIOJB30BaHUE BOJIO-
KoH. Cunmemuueckue nieHKU: uzonsayus 051 NPo80008, MeMOparvl OJisl ONPECHEHUsT 800bL, 3d-
Wumusie NIeHKU O asmomoounel, naacmelpu, xupypeuveckue nosazku. Hoevle mexnonozuu
OabHeUe20 CO8EePULEHCMBOBAHUS NOIUMEPHBIX MAMEPUAILOS.

I'eneTnyeckas CBSA3b MEKIY KJIACCAMH OPTaHUYECKUX COCTUMHEHUI

JlabGopaTropHbie ONBITHI

15. 3HaKoMCTBO ¢ 00pa3aMu IJIACTMACC U BOJIOKOH (paboTa ¢ KOJUICKIUSMU).
16. 3nakomMcTBO ¢ 00pa3amMu KayuyykoB (paboTa ¢ KOJIEKIHUSIMH).

Xumusi ¥ 5ku3Hb (7 4acoB)

Hayunsie Metonsl mo3Hanus B Xxumuu. Mcrounnku xumuueckoir nadpopmanuu. [Tomck
uH(pOpMaIlMK 10 Ha3BaHUSAM, UACHTU(DUKATOpPaM, CTPYKTYpHBIM (hopmynaMm. XUMHUYECKUN aHa-
JIN3, CUHTE3, MOJIETTUPOBAHNE XUMHUECKHUX MTPOLIECCOB U SIBJIEHUI KaK METOJbl HAYYHOI'O ITO3Ha-
HUsl. Mamemamuueckoe mooenupoearue npoCcmMpaHcmeeHH020 CMPOeHUs MOJIeK)]l OpeaHude-
ckux eewgecme. Cospemennvie UIUKO-XUMUYECKUE MemoObl YCMAHOBNEHUS COCMABA U CMPYK-
Mypbl 6eujecms.

Xumus u 310poBbe. JlekapcTBa, pepMeHThI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIBI.
[TpoGemMsbl, cBsi3aHHBIE ¢ MPUMEHEHHEM JIEKAPCTBEHHBIX MpenapaTtoB. BpeaHble MPUBBIYKU U
(dakTopbl, pa3pylarole 310poBbe (KypeHHe, YIOTpeOleHue ainKkoroiis, Hapkomanus). Pauumo-
HanbHOE nuTanue. [lumessbie 106aBku. OCHOBBI MUIIEBOW XUMUH.

Xumus B MeaunuHe. PazpaboTka nekapcTB. XUMUYECKHE CEHCOPHI.

X¥MHS B TIOBCETHEBHOM JKM3HU. MOOIINME U YUCTALME CPEACTBA. PernenneHTs!, HHCEK-
tanubl. CpeacTBa TUYHON TUTHEHBI M KocMeTHKH. [IpaBuia 6e30macHoOi paboThl ¢ €IKUMU, TO-
PIOYMMH U TOKCUYHBIMU BEIIECTBAMH, CPEACTBAMH OBITOBOM XUMUHU.

[IpombinenHast oprannyeckas XuMus. CwIpbe AJIE OPraHUYECKOW MPOMBIIUIEHHOCTH.
[Tpobnema 0TX010B U MOOOYHBIX MPOAYKTOB. Hanbonee KpymHOTOHHaXKHBIE IPOM3BOJICTBA Op-
raHNMYECKUX COCIUHEHUH.

Xumust u sHepreTuka. [IpupoaHeie UCTOUHUKU YrieBoAopooB. [IpupoaHslili 1 momyt-
HBII He(TSHOM Ta3bl, MX COCTaB M Hcmoiab3oBaHue. CoctaB HeTH U ee mepepadoTka. Hedre-
npoaykTsl. OkTaHOBOE uncio OeH3nHa. OxpaHa OKpy»Karolieil cpeisl pu HedTenepepaboTke U
TPaHCIIOPTUPOBKE HEPTENPOAYKTOB. AJTbTEPHATUBHbBIE HCTOUHUKH SHEPTUU.

XUMHSA U 3KOJIOTHS. XUMUAYECKOE 3arPA3HEHUE OKPYKAIOLIEH CPEebl U €0 MOCIEACTBUS.
Oxpana rugpocdepsl, mouBbl, aTMochepbl, GIOpsI U PayHbl OT XUMUYECKOTO 3arpsi3HCHHUS.

14



11 kaace

Teopernueckne 0CHOBbI XUMHHU

CoBpeMeHHas1 Mojie]Ib cTpoeHus atoma (12 yacos)

[IpaBuna Th. Crpoenue BemectBa. CoBpeMeHHas MOJENb CTpoeHHsi atoma. Jlyamusm
anekTpoHa. Keanmoevie uucna. PacripeneiieHHe 3J€KTPOHOB IO SHEPreTHUYECKUM YPOBHSIM B
COOTBETCTBUU C NMPHUHIIMIIOM HAUMEHBIIEH 3HEpruu, mpaBuioM XyHJa U npuHiunom llaymu.
OcoOeHHOCTH CTPOEHHUSI HHEPreTHUECKUX YypPOBHEH aroMoB d-371€MEHTOB. JJIEKTpPOHHAas
KOHHUrypanus aroma. OJEKTPOHHAs W 3JEeKTpoHorpaduueckas KOHGUIypalnus aroma.
Kraccudukaiuss XuMHYECKUX DIIEMEHTOB (s-, P-, d-ajeMeHTbl). OCHOBHOE U BO30YXKICHHBIC
COCTOSIHMSI aTOMOB. BanenTHble anekTponbl. [lepuonnueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
H.N. MenneneeBa. ®usnueckuii cmpica Ilepuognyeckoro 3axkona .M. MenneneeBa. [Ipuunnbl
Y 3aKOHOMEPHOCTHU U3MEHEHHSI CBOMCTB 3JIEMEHTOB M MX COCIMHEHUN MO MEPHOJIaM U TPYIIIaM.
MupoBo33peHueckoe U HayyHoe 3HaueHue Ilepumommueckoro 3akona J[.M. Menneneena.
Ilpoenosvl /I U. Menoeneesa. Omkpvimue HOBbIX XUMUYECKUX IJIEMEHMO8.

KonTpoasnas padora Nel. «CtpoeHue atomay

Crtpoenue BemecTBa (16 yacoB)

DneKTpoHHas MNpUpOJa XUMHYECKOM CBS3U. OJEKTPOOTpHULIATEIbHOCTh. KoBaseHTHas
CBSI3b, €€ PA3HOBHUJIHOCTU U MEXaHM3Mbl 00pa3oBaHUs (OOMEHHBIH U JTOHOPHO-AKLENTOPHBIN).
HNonnast  cBsi3p.  Mertauinueckass  cBA3b.  BojoponHas — cBA3b.  MeowcmonexynsapHole
83AUMO0elCmBUs.

Kpucranmuueckue u amopdubie BemecTBa. THITBI KPUCTAUIMIECKUX PEIIETOK (aTOMHas,
MOJIEKYJISIpHAsi, MIOHHAs, METAJUINYecKast). 3aBUCUMOCTb (PU3MUECKUX CBOMCTB BEILECTBA OT TUIIA
KpUCTaJIIM4ecKkor pemeTku. [Ipuanasl MHOro0Opasust BeuiecTB. COBpeMEHHbIE MPEACTaBICHUS
0 CTPOEHUU TBEPABIX, )KUIKUX U ra3000pa3HbIX BeleCcTB. JKuokue kpucmanisi. IloauMepol

HucnepcHbie cuctemsl. Konnouounsie cucmemul. VIcTuHHBIE pacTBOphl. PacTBOopeHue kak
buzuko-xumMuyeckuii mporecc. CriocoObl BEIpaKEHUsI KOHLIEHTPALMHM PACTBOPOB: MaccoBast 10Js
PacTBOPEHHOIO BEIIECTBA, MOJAPHAA U MONANbHAA Konyenmpayuu. Tump pacmeopa u
MumpogaHue.

Jemonctpanum (¢ npumeHenuem LIOP). Monenn MOHHBIX, aTOMHBIX, MOJIEKYJISPHBIX,
METAIJIMYECKUX KPHUCTAUIMYECKUX pEIeTOK. Moaenun MoJeKkyl H30MEPOB U TOMOJIOTOB.
[Tonyuenune amnmoTponHblx Moaupukauuid cepsl U Qochopa. OOpaspl MNUIIEBHIX,
KOCMETHYECKHX, OMOJIOIMYECKUX U MEAULIMHCKUX 30JIeH U refnei.

Tunsl pacyeTHbIX 3a1a4:

PacueTr Macchl miu o6beMa pacTBOPEHHOI'O BELECTBA M PACTBOPUTENIS /ISl IPUTOTOBIICHUS
OTpeNIeJICHHON Macchl WM o0beMa pacTBOpa C 3aJaHHOM KOHIIEHTpaluen (MaccoBOM,
MOJISIPHOM, MOJISUTBHOM).

Pacuetsl MmaccoBoit 1011 (Macchl) XUMUYECKOTO COEIMHEHUS B CMECH.
KonTpoubsnas padora Ne2. CtpoeHue BeliecTsa.

Xumuueckue peaknun (28 yacos)

XuMuyeckue peakiuu. I'oMoreHHble U rereporeHHble peakiuu. CKOpoCTh peakluu, ee
3aBHCUMOCTh OT PAa3JIMYHbIX (DAaKTOPOB: MPHUPOJBI PEArupyroIIUX BEIIECTB, KOHIEHTpaIUu
pearupyromux BelecTB, Temneparypsl (mpaBwio Banrt-I'odda), mmomann peakunoHHON
MOBEPXHOCTH, HAJIWYMS KaTalu3aTopa. OHEPIUsl aKTUBALUHU. AKMUSUPOBAHHbIU KOMNIEKC.
Karanuzatops! 1 katanus. Posib kaTanu3aTopoB B IpUpoO/ie U MPOMBIIIEHHOM ITPOU3BOJICTBE.

Ilonamue 06 swmanvnuu u sumponuu. Inepeus ubdca. 3akoH ['ecca u crneacTBUs U3
Hero. TermoBbie A3 PexTh XUMUUYECKUX peakuuid. TepMoxumudeckue ypaBHeHus. O0patuMocThb
peakuuii. Xumuuyeckoe paBHOBecHe. CMeElIEHME XMMHYECKOIO pPaBHOBECUS IIOJ JEHCTBUEM
pasiMYHbIX (PAKTOPOB: KOHLEHTPAllMM pEeareéHTOB WM MPOAYKTOB PEaKLUH, IaBJIECHU,
Temneparypsl. Poib cMelieHus: paBHOBECUS B TEXHOJIOTMUECKUX MPOLIECCaX.
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Peakunu B pactBopax 3meKkTponuToB. KauecTBEHHBIC peakIi Ha HOHBI B PAacTBOPE.
KucnotHo-ocHOBHBIE B3aMMOJCIHCTBHS B pacTBopax. AMQoTepHOCTh. HMonHoe npouszsedeHue
600bl. Booopoouwiii nokaszamens (pH) pacmeopa. T'maponus coneil. 3HaueHHE THAPOIU3A B
Ounonoruuecknx 0OMeHHBIX Iporeccax. [[puMenenue rujponrsa B NPOMBIILIICHHOCTH.

OKUCINTENEHO-BOCCTAHOBUTENIBHBIE PEAKLIUU B IIPUPOJIE, IPOU3BOJACTBEHHBIX MPOIECCAX
U KU3HEJEATENIbHOCTH OPTaHu3MOB. OKuUCIUMENbHO-80CCMAHOBUMENbHBIU NOMEHYUAN CPeobl.
HHuaepamma Ilyp6>. TloBeneHre BemIecTB B cpelax C pa3HbIM 3HadeHueM pH. Metoasl aiek-
TPOHHOTO U 371eKMpOHHO-UOHHO20 OanaHca. ['anpBaHnYecKuil 5ieMeHT. XUMHUYECKUEe UCTOYHUKU
Toka. Cmanoapmusiti 6000p0OHbLI 1eKmpod. Cmanoapmubiil I1eKMpOoOHbILL NOMEHYUAN CU-
cmembl. Pso  cmanoapmmueix snexmpoouvix nomenyuanos. Hanpaenenmue oxucaumensuo-
B0CCMAHOBUMENbHBIX peakyuti. DIEKTPOJIU3 PACTBOPOB M paciuiaBoB cojeil. [IpakTuueckoe
MPUMEHEHUE DJIEKTPOJIN3a ISl MOJIyUYEHHUs IIEIOYHBIX, HIETIOYHO3EMENIbHBIX METAIIJIOB U aJlio-
muHHsL. Koppo3us MeTamioB: BUIbI KOPPO3HUHU, CIIOCOOBI 3aIUTHI METAIIOB OT KOPPO3UH.

Jemoncrpanun (¢ mnpumeHenuem [[OP). 3aBucumMocTh CKOpOCTH peakIUu OT
KOHIIGHTpAallMM W TeMIepaTypbl. PasnoxxeHwe TepoKkcHaa BOAOpOAa B IPHCYTCTBUHU
karanuzaTtopa (okcuaa mapranua (1V) u pepmenra (karanassr)).

JlabopaTopHble ONBITHI.
1. TIpoBenenue peakuuii HOHHOTO 0OMeHa JJIsi XapaKTEPUCTUKH CBOHCTB DJIEKTPOJIUTOB.
2. OmnpezneneHue XxapakTepa cpelibl pacTBOpa C MOMOIIBI0 YHUBEPCATHLHOTO HHIUKATOPA.
THNbI pacyeTHBIX 3a1a4:

Pacuers! TermoBoro 3¢ dexra peakuuu.

Pacuetsr Maccel (0ObeMa, KOIMUYECTBA BEUIECTBA) MPOAYKTOB PEAKIMH, €CIU OJIHO M3
BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH).

IIpakTuyeckas padora Nel lccnemoBanue BIUSHHUS PA3NIUYHBIX (DAKTOPOB Ha CKOPOCTh
XUMHYECKOW PEaAKIUH.

IIpakTuyeckas padora Ne2 Pemienue skcriepuMeHTANbHBIX 3a/1a4 110 Teme «[ uapoman3»
KonTpoubnas padora Ne3. Xumuueckue peakiuu.

OcHoBbI Heopranuyeckoi xumuu (41 yaca)

Knaccudukanus 1 HOMEHKJIaTypa HCOpPraHMYEeCKUX BeliecTs. (1 uac)

Memannwt (19 uacoe)

[HonoxeHue MetayuioB B rnepuoanyeckont cucreme JI.M. MeHneneeBa U CTpOCHUE UX
atoMoB. O6mias xapakrepuctuka 31eMeHToB |A—IIA-rpynn. Oxcuasl U NepoKCUIbl HATPUS U
Kanud. PacriozHaBaHue KaTHOHOB HaTpus U Kanus. Conu HaTpusi, Kaluus, KaJIbLUs U MarHus, UxX
3HAYCHHUE B TIPUPOJIE U KU3HH desioBeka. COeNMHEHUS KaIbllus U MarHus. JKecmkocms 600bl U
cnocobwl ee yempanenus. KomniexcHole coeOunenus: antomMunus. Anomocuiukamol.

Mertamnsl IB-VIIB-rpynn (Meap, nmHK, XpoM, MmapraHei). OcoOEHHOCTH CTpPOEHHUS
atoMmoB. O0mue ¢usndeckre u xuMudeckue cBoicta. [lomyuenune u npumeHenue. OKCUABI U
TUAPOKCHJIBI TUX METAJUIOB, 3aBUCUMOCTh WX CBOMCTB OT CTETICHH OKHCIICHHS DJIEMEHTa. Meb.
Okcubl W ruapokcubl Meau. [{uHk. OKCHUIBI M TUAPOKCUABI LHUHKA. XpoM. OKCUIbI U
TUAPOKCHJIBI XPOMa, 3aBUCUMOCTh UX CBOWCTB OT CTEMEHW OKHCJICHHS dJeMeHTa. BakHeitmme
cond. OKHUCIIUTENbHBIE CBOWCTBA COJIEM XpOMa M MapraHiia B BBICIIEH CTENEHU OKHUCICHUSI.
Komnnexcnvie coeounenus xpoma. Mapranen. OKCUIBI U TUAPOKCHUJIBI MapraHiia, 3aBUCUMOCTh
UX CBOICTB OT CTETIEHU OKHUCIICHHUS 2JIEMEHTA.

JdemMoHcTpanum.

B3aumopeiictBue MetannoB ¢ BOJ0H. ONBITHI MO KOPPO3UU U 3alIUTE METAJIOB OT
Koppo3ud. B3ammoneiicTBHE OKCHlla KajdblMsl C BOJOW. YCTpPaHEHHE >KECTKOCTH BOJbI.
KauecTBeHHast peakiusi Ha HOHBI KaJbIus U Oapus. Jloka3aTensCTBO MEXaHUYECKOW MTPOYHOCTH
OKCUJHOW TUIEHKH amoMuHUs. OTHOUIEHHWE aIIOMHHUA K KOHUECHTPUPOBAHHOM a30THOM
kucinote. OOpas3ibpl METaUIOB, WX OKCHAOB M HEKOTOpbIX coield. llomydenue u cBoiicTBa
rugpokcuaa xpoma (I1).

JlabopaTopHble ONBITHI.
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O3znakomMieHue ¢ 00pa3iaMu METaJUIOB U CILIABOB.

[TonmyueHnue rugpoKcH/a aTFOMUHUS U UCCIIEJOBAHUE €TI0 CBOMCTB.

Oxkucnenne conu xpoma (111) nmepoxcunom Bogopoa.

OxucnuTeNbHbIe CBONCTBA MIEpMaHTaHaTa Kajus U IuXpoMaTa Kallis B pa3HbIX cpefax.
Tunel pacueTHbIX 3a1a4:
Pacuersl macchl (0ObeMa, KOJIMYECTBA BELIECTBA) MPOJYKTa PEAKIMH, €CIU OJHO U3 Be-
LIECTB JIaHO B BUJIE PACTBOpA C ONPEAEIEHHON MAaCCOBOM J0JIE PaCTBOPEHHOTO BEILIECTBA
IIpakTnyeckas padora Ne3d. Penenue skcriepuMeHTaIbHbBIX 33/1a4 110 TeMe «MeTaiby.
KonTpoubnas padora Ned. Metaisl.

ok

Hememannwi. (21 uaca)

[lonoxkeHne HemeTaluioB B nepuoandeckoit cucreme JI.M. MenzeneeBa U CTpoeHUE UX
atoMoB. OOmas xapakrepuctuka 31emMeHTOB |VA-rpynnbl. CBolicTBa, IOJIyu€HUE U
npuMmeHenue yris. CUHTe3-ra3 Kak OCHOBAa COBPEMEHHOM MPOMBIIIIEHHOCTH. AKTUBHUPOBAHHBIN
yroib Kak ancopoent. Hanocmpykmypol. Muposvie Oocmudicenus 6 obOaracmu co30anus
HaHomMamepuanos. DNeKmpoHHoe CImpoeHue MOJIeKybl yeapHozo 2aza. Ilonyuenue u npumenenue
yeapHoeo easza. buonormdeckoe aelcTBue yrapHoro rasza. KapOuabl Kajublusi, aJIOMUHUSA U
xene3a. KapbonaTsl U rugpokapOoHaTel. Kpyeosopom yanepooa 8 H#usoll U HeXcusol npupooe.
KauectBennas peakuusi Ha kKapOoHaT-uOH. PU3NUECKHME W XMMHUYECKHE CBONCTBA KPEMHUSI.
Cunanbl u cumunuael. Oxeua kpemuus (IV). Kpemuueble kucnotsl U ux conu. CUIMKaTHBIE
MHUHEpaJbl — OCHOBA 36MHOM KOPBHI.

Obmas xapakrepucTrka sneMeHToB VA-rpynmnel. Hutpuasl. KauecTBenHas peakiusi Ha
WOH aMMOHUs. A30THasl KUCJIOTa KaK OKHUCIUTENh. HUTpaThl, UX (U3NYECKUE M XUMUUYCCKUE
cBOiicTBa, mpuMmeHenue. CBoiicTBa, nmoiaydyeHue u npumeHenue ¢pocdopa. Gochun. DocdopHbie
u noaudocdopHbie KUCIOTHL. buonoruueckas poiab gpocdaros.

Obmas XapaKkTEepUCTHKA 3JIEMEHTOB VIA-rpymnmsl. Oco0sie CBONCTBa
KOHIICHTPUPOBAHHOW CEepHOW KHUCIOTHl. KauecTBeHHbIE peakuuu Ha CynbPua-, cyabOur-, u
Cynb(aT-uOHBI.

Obmass xapakrtepuctuka 31meMeHToB VIIA-rpynnel. OcobGeHHocTH XuMuu  Qropa.
['amorenoBogopoabl W HMX TOJy4eHHE. [allOreHOBOJOPOIHBIE KHCIOTBI W HMX COJIH.
KauecTtBeHHble peakiuu Ha TaJloreHUA-HOHBL. Kuciopojcoaepxamiye COEIUHEHHS XJIOpa.
IIprMeHeHre rajJoreHoB U UX BaKHEUIINX COCTUHEHUH.

brazopoonvie cazwvi. [Ipumenenue 61a20po0HbIX 2a308.

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEUIECTB, BOJOPOJIHBIX COEAMHEHHH,
BBICIINX OKCHJIOB U THAPOKCHUJIOB.

Wnentudukarus HeOpraHn4eckux BEUIECTB U HOHOB.

Hemonctpauuu (¢ [OP). Cuntes XJ0poBOA0POIa U PACTBOPEHHE €T0 B Bojie. B3anmHoe
BBITECHEHUE TaJOreHOB U3 UuX coenuHeHuil. llomyueHune alnoTpONHBIX BUAOU3ZMEHEHUN
KUCJIOpOJa W cepbl. BzaumopelcTBue ceppl € KHCIOPOAOM U BoAopoaoM. JleiicTBue
KOHI[EHTPUPOBAHHON CEpHOW KHUCIOTHI HA METAJIbl (IIMHK, MEIb) U OPraHMYECKHE BEIECTBA
(uemtroniody U caxaposy). PactBopenune ammuaka B Boje. [loiydyeHue a30THOM KHMCIOTHI U3
HUTPAaTOB M O3HAaKOMJIEHHE C €€ CBOMCTBaMHU: B3aMMOJEHCTBUE ¢ Menpto. TepMmuueckoe
paszioxenue coneit ammonus. [lonyuenue okcuna yraepozaa (1V), B3aumoaeiictsue ero ¢ BoJoi
U TBEPIbIM THAPOKCHAOM HaTpus. l[lomydyeHue KpeMHUEBOW KHUCIOTHL. (O3HaKOMJIEHHE C
o0Opasmamu CTeksa, KepaMUIECKUX MaTEPHAIIOB.

JlabopaTopHbIe ONBITHI.
7. BzammoneicTBHE COJIeH aMMOHHUS CO IIET0YbIO.
8. Tmaponus conell aMMOHHUS
9. O3HakOMIICHHE C pa3IMYHBIMHU BUIAMHU yI0OpECHUA.
Tunsl pacyeTHbIX 3a1a4:

PacueTsr MaccoBol i 00bEMHOW JOJM BBIXOAA MPOAYKTA PEAKIIUA OT TEOPETUUYECKH

BO3MO>KHOTO.
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IIpakTnyeckas padora Ned. [lonydyenue, coOupanue u pacro3HaBaHHUE Ta30B.

IpakTnyeckas padora NeS. Pemenue skcriepuMeHTaIbHbIX 33/1a4 110 TeMe «HemeTamiby.
IIpakTyeckas padora Ne6. PemieHue skcnepUMEHTaNbHBIX 3a7ad 1o TeMe «l eHermueckas
CBSI3b MEXKIYy KJIaCCAMHM HEOPraHUYECKUX COCIUHEHUIN.

KonTpouabnas padora NeS. Hemerasl.

Xumus u xu3nb (5 yacoB)

Hayunble MeTonpl no3HaHus B XxumuM. Mcrounuku xumudeckoil nHpopmanuu. Ilouck
uHpOpPMaLMK TI0 HA3BaHUSAM, HIECHTU(UKATOpAM, CTPYKTYpPHBIM (opMmyinaM. XUMHUUECKUN aHa-
713, CUHTE3, MOJICJINPOBAHUE XUMHUUECKUX MPOLIECCOB U SBJIECHUM KaK METO/Ibl HAy4YHOTr'O MO3Ha-
Hus. Mamemamuueckoe mooenuposanue nPoCMpPaHCMBEEHHO20 CMPOEHUS MONEKY] Op2aHude-
ckux eewecms. Cogpemennvle QuU3UKO-XuMUuecKue Memoosvl YCManosle s cocmasa u CmpyK-
mypbl 6ewecms.

XUMHSI U CeIbCKOE XO3iHCTBO. MUHepasbHble U opraHudeckue ypoopenus. Cpexacrsa
3aIIUTHl PACTCHUM.

Xumus B MpoMbllnuieHHOCTH. OO01ye MpeacTaBiIeHHsl O MPOMBILIUIEHHBIX CIIOCO0ax Io-
Jy4eHUs] XMMHMUYECKUX BELIECTB (Ha MpUMEpPE MPOU3BOJACTBA aMMHUaKa, CEPHOU KHUCIIOTHI). Uep-
Hasl U [BeTHAsA MeTauryprust. CTEKIO ¥ CHIIMKATHAs POMBIIUIEHHOCTb.

Xumus B crpoutenbeTBe. Llement. beron. ITon6op onTUManbHBIX CTPOUTENBHBIX MaTe-
pHAJIOB B MPAKTHYECKON JIATEIIEHOCTH YEIOBEKA.

XUMHSL ¥ 3KOJIO0THsl. XUMHUECKOE 3arpsi3HEHUE OKPY>KaIoLIel cpelibl U ero MOCIIeACTBHUS.
Oxpana rungpocdepsl, T04BbI, aTMochepsl, (pIopsl U GayHBI OT XUMHUYECKOTO 3arps3HEHHUS.

Jemoncrpanuu. OO6pa3ipl KEpaMUKH, METAUIO- U CTEKJIOKEPAMHUKH W HM3JEIHs U3 HUX.
OO0pa3ipl TOKCUYHBIX, TOPIOYHX M B3PHIBOOIIACHBIX BEIIECTB.
JlaGopaTopHbIe ONBITHI.
10. 3HaKOMCTBO ¢ 00pa3aMu KePaMUKH, METAUTOKEPAMUKH U U3JICTTHSIMH U3 HUX.
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TEMATHYECKOE INTAHUPOBAHHUE

Ne Pazpgen, Tema B B TtoMm uncne
cero YPOKU | YPOKH KOH- | YPOKHU ITpaK-
4acoB TPOJIBHOTO | THYECKOTO
XapakTepa | XapakTtepa
10 kaace
1 Crpoenue U KJaccuukanus 11 10 1 -
OPTraHWYECKUX COCTMHCHUM
2 XUMHYECKHE peakiuu B 4 4 - -
OpPraHUYECKON XMMUHU
3 YrneBoaopos! 31 28 1 2
4 I'mapokcuiibHbIE COETMHEHUS 7 6 - 1
5 KapOGonunbHbIe COEUHEHNUS: 8 6 1 1
aJIbJIETUbI U KETOHBI
6 KapOoHOBBIE  KHCIOTBI W HUX 12 10 1 1
IPOU3BOTHBIC
7 VriaeBoasl 7 6 - 1
8 A3oTconepKalie — OpraHuYecKHe 12 8 1 4
COeIMHEHHS
9 BricokoMonekynsipHble COSTMHEHUS 6 6 - -
10 | XuMus ¥ KU3HD 7 7 - -
HTOI0 105 91 5 9
11 kaace
1 CoBpemMeHHass MOJENb  CTPOEHUs 12 11 1 -
aToMa.
2 CrtpoeHne BemecTna. 16 15 1 -
3 XUMHYECKUE PEeaKIun 28 25 1 2
4 OCHOBBI HEOPTAHUYECKON XUMUU 41 35 2 4
5 XUMHUS U )KU3Hb 5 5 - -
HTOIr0 102 91 6

19




