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Paboyas mporpamma o XMMUM JUIst CpetHero oo1iero o6pa3oBanus pa3paboTaHa Ha OCHOBAaHHH
OOII yrBepxaenHoi npukazom aupekropa Ne58-ox ot 30.08.2019 r.

OO6pa3oBaTtenbHbIi MPOIECC OCYLIECTBISETCA B COOTBETCTBUU C MTEPEYHEM YIEOHHKOB
BXOJSIIIUX B (peaepanbHbIi IepeueHb YIeOHHKOB.

[lepedyenp y4eOHUKOB €KErOHO YTBEpP)KIAeTCsl MpUKa3oM JupekTopa o OY.

1.IlnaHupyemble pe3y/JbTaThbl OCBOEHUSI y4eOHOI0 mpeaMeTa

JInynocTHbIEe pe3yabTaThl ocBoeHus OOII

JIn4HOCTHBIE pe3yJIbTaThI B chepe OTHOIIEHH K cede, K CBOeMY 3/10POBbIO, K MO3HAHUIO
ceds:

- OpHCHTANMS 00YJAIONIUXCS HA JIOCTH)KCHHUE JIMYHOTO CYACThS, PEATU3AINIO TIO3UTHBHBIX
YKU3HEHHBIX TIEPCTIEKTUB, NHUIIMATUBHOCTD, KPEATUBHOCTh, TOTOBHOCTh U CITIOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPEICIICHHIO, CTIOCOOHOCTh CTaBUTH €N U CTPOUTH JKMU3HEHHBIE TJIAHbL;
— TOTOBHOCTB M CIIOCOOHOCTh 00ECIEUNTh ce€0€ U CBOMM OJIM3KUM JOCTOMHYIO )KM3Hb B
MPOLECCE CaMOCTOSATENIHOM, TBOPYECKOW 1 OTBETCTBEHHOM IESITEIBHOCTH;

— TOTOBHOCTH ¥ CIIOCOOHOCTH 00y4aIONMIUXCSl K OTCTAUBAHUIO JIMYHOTO JJOCTOMHCTBA,
COOCTBEHHOTO MHEHUSI, TOTOBHOCTh M CIIOCOOHOCTH BhIpa0aThIBaTh COOCTBEHHYIO MO3HIIHIO TI0
OTHOIIIEHUIO K OOIIECTBEHHO-TIOJIUTHYECKUM COOBITHSIM MPOIIIOTO U HACTOSIIEr0 Ha OCHOBE
OCO3HAHUS U OCMBICIICHUS UCTOPHUH, TyXOBHBIX IICHHOCTEH 1 JOCTW)KEHUI HaIlleH CTPaHBbI;

— TOTOBHOCTH ¥ CITIOCOOHOCTH 00y4JaOIMUXCS K CAMOPA3BUTHIO U CAMOBOCITUTAHHUIO B
COOTBETCTBHUH C OOIIECUYETIOBEUECCKUMH IIEHHOCTSIMH | HJI€ajlaMHU TPAXKIAHCKOTO OOIIECTBa,
MOTPEOHOCTh B (PU3NYECKOM CaMOCOBEPIIIEHCTBOBAHHH, 3aHATUSIX CIOPTUBHO-0370POBUTEIHHOM
NESITETHHOCTBIO;

— TMIPUHSATHE U pealTu3allus IIEHHOCTEH 3J0pOBOro M 6€30macHOro o0pasa Ku3HH, OEpEKHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHUE K COOCTBEHHOMY (PU3UYECKOMY U
MICUXO0JIOTHYECKOMY 3/I0POBBIO;

— HEMpPUATHE BPEIHBIX IPUBBIYEK: KypeHHs], YIOTPEOIEHUS aIKOT0JIs, HAPKOTUKOB.

JIMYHOCTHBIE pe3yJbTaThl B cpepe oTHOMEHHH oOyuarommxcst K Poccun kak k Poaune
(OTeuecTBY):

— poccHiickasi HIEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCUMCKON MIACHTUYHOCTH B
MOJIUKYJIBTYPHOM COLIMYME, YyBCTBO MPUUYACTHOCTH K UCTOPUKO-KYJIbTYPHOU OOIIHOCTH
poccuiickoro HapoJa u cyapoe Poccnu, maTpuoTusm, rOTOBHOCTD K CyKeHHI0 OTeuecTBy, €ro
3aIlNTE;

— YBaXKEHHE K CBOEMY Hapoy, YyBCTBO OTBETCTBEHHOCTH nepen PoauHoM, ropaoctu 3a cBoi
Kpaii, cBo10 PosinHy, npo1uioe 1 HacTosIee MHOTOHALMOHAIBHOTO Hapoaa Poccun, yBaxeHue K
rocylapcTBEeHHBIM CUMBoIIaM (rep0, ¢iar, THMH);

— ¢opMHUpOBaHHE YBAKEHUS K PYCCKOMY S3BIKY KaK rocyAapcTBEHHOMY s3bIKy Poccuiickoit
Denepanu, IBISIOMIEMYCS OCHOBON POCCHUICKON UICHTUYHOCTH U TJIABHBIM (PaKTOPOM
HalMOHAJIBHOTO CaMOOIIPEICIICHHS;

— BOCIIUTAaHUE YBAXKEHUS K KYIbTYpe, I3bIKaM, TPAIUIIUSIM 1 00bIYasiM HapoOI0B, MTPOKUBAIOLITUX
B Poccuiickoit @enepanuu.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOIIECHHUI 00y4al0IUXCs K 3aKOHY, FOCyJapcTBY U K
rpakIaHCKOMY 00IIeCTBY:

— I'PaXXIaHCTBEHHOCTh, TPAKIAHCKAs MO3UIUSA aKTUBHOTO M OTBETCTBEHHOI'O YJIEHa
poccuiickoro o0IecTBa, 0CO3HAIOIIET0 CBOU KOHCTUTYLIMOHHBIE MTpaBa U 00s3aHHOCTH,
YBa)KAIOILIEr0 3aKOH U IIPABOIIOPSIOK, OCO3HAHHO IPUHUMAIOILETO TPAIUIIUOHHBIE
HaIMOHAJIbHBIE U 00IIeUeI0OBeYeCKNe TYMaHUCTUYECKIE U JEMOKPATHYECKHE IIEHHOCTH,
TOTOBOTO K YYaCTHIO B OOIIECTBEHHOM KHU3HH;

— MpU3HAHHE HEOTUY>KJIAEMOCTH OCHOBHBIX IIPaB U CBOOO/I YeNIOBeKa, KOTOPbIe MPUHAIIEKAT
KaX/I0My OT POKJEHUS, TOTOBHOCTh K OCYIIECTBICHHUIO COOCTBEHHBIX MpaB U cB000 6€3



HapYyLIEHHs MPpaB U CBOOOI IPYTUX JIUI, TOTOBHOCTh OTCTAaMBaTh COOCTBEHHBIE IIPaBa M CBOOOIbI
YeJI0BEKA U I'PaXkJaHWHA COIJIACHO OOLIENPU3HAHHBIM IIPUHLIMIIAM U HOPMaM MEXIyHapOJAHOIO
npasa u B coorBeTcTBuU ¢ Konctutynuen Poccuiickoit denepanuu, npaBoBasi U MOJIUTAYECKAS
IPAMOTHOCTb;

— MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOILIECTBEHHOM
IIPaKTUKH, OCHOBAaHHOE Ha JIMAJore KylIbTyp, a TAKXKE Pa3IMYHbIX (POPM 00ILIECTBEHHOTO
CO3HAHHUs1, OCO3HAHNE CBOEIO MECTA B IOJIUKYJIBTYPHOM MHPE;

— MUHTEPUOPHU3ALUSA LIEHHOCTEN IEMOKPATHH U COMAIIBHON COJTMAAPHOCTH, TOTOBHOCTb K
JOTOBOPHOMY PETYJIMPOBAHUIO OTHOLIEHUH B IPYIIIE WIH COUMAIbHON OPraHU3alnu;

— TOTOBHOCTH O0OYUYaIOIIMXCSI K KOHCTPYKTHBHOMY y4YacTHIO B IPUHSATHH PEIICHHH,
3aTparuBaroIMX X IIPpaBa U UHTEPECHI, B TOM YHUCIIE B pa3IMyHbIX (popmax oOI1eCTBEHHOMN
CaMOOpraHU3alUK, CAaMOYIIPABICHHs, OOLIECTBEHHO 3HAYUMOMN JeATEIbHOCTH;

— IPUBEP)KEHHOCTh MJIeIM HHTEPHALIMOHAIN3MA, IPYKObI, pABEHCTBA, B3aMMOIIOMOIIIM HApOJIOB;
BOCIIUTAHHUE YBAKUTEIBHOTO OTHOLICHUS K HALIMOHAIBHOMY JOCTOUHCTBY JIFOACH, X YyBCTBaM,
PENUTHO3HBIM YOEXKIEHUSM;

— TOTOBHOCTH O0YYaroIIMXCsl IPOTUBOCTOATH MIE€0JIOTMH SKCTPEMHU3MA, HALIMOHAIIM3MA,
KceH0(oOUH; KOPPYNUNU; TUCKPUMHHALIMY 110 COLUAIBHBIM, PEJIUTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM MPU3HAKAM U IPYTMM HEraTUBHBIM COLIMAIBHBIM SIBIICHUSIM.

JIn4HOCTHBIE pe3yJIbTAaThI B cepe OTHOLIEHH 00yYAKOIIMXCH C OKPYKAIO MMM JIOAbMM:
— HPaBCTBEHHOE CO3HAHUE U MOBEJICHHE HA OCHOBE YCBOECHHUS 00IE€YETI0BEYECKUX LIEHHOCTEN,
TOJIEPAHTHOT'O CO3HAHUS U MOBEACHUS B MOJMKYIBTYPHOM MHUpPE, TOTOBHOCTH M CIIOCOOHOCTH
BECTHU JMAJIOT C IPYTUMHU JIFOJIbMU, JOCTUTaTh B HEM B3aUMOIIOHUMAHUS, HAXOIUTh O0IIHE LEeNH
U COTPYIJHHMYATH I UX JOCTHKEHHUS;

— NPUHATHE TYMaHUCTUYECKUX LIECHHOCTEN, 0CO3HAHHOE, YBRXKUTEJIBHOE U 100pOXKeIaTebHOE
OTHOIIICHHE K JPYTOMY YEJIOBEKY, €T0 MHEHHUIO, MUPOBO33PECHHUIO;

— CIIOCOOHOCTB K CONEPEKUBAHUIO U (POPMUPOBAHNE TIOZUTUBHOIO OTHOLIEHHUS K JIFOJSM, B TOM
qHcIIe K JUIAM ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMU 3/I0pOBbs U MHBAJIUAAM; OEpEkKHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHHE K (PU3NYECKOMY U IICUXOJIOTUYECKOMY 37I0POBBIO
JPYTUX JIFOJIEH, YMEHUE OKa3bIBaTh [IEPBYIO TOMOIIb;

— (hopMHpOBaHUE BBIPAXKEHHOM B OBEICHUM HPABCTBEHHOM MO3UIMH, B TOM YHUCIIE
CIOCOOHOCTH K CO3HATEIbHOMY BbIOOpY 100pa, HPABCTBEHHOTO CO3HAHUS U ITOBEICHHS Ha
OCHOBE YCBOEHMsI 001IIeUeI0BEYECKUX IEHHOCTEW M HPABCTBEHHBIX YYBCTB (4ECTH, JOJIra,
CIPaBEAJIMBOCTH, MUJIOCEPUS U APYKETIOOU);

— pa3BUTHE KOMIIETEHIIMI COTPYAHUYECTBA CO CBEPCTHUKAMH, AETHbMH MJIAJLIETO BO3PACTa,
B3pOCIIBIMU B 00pa3oBaTeIbHO, 00IIECTBEHHO MOJIE3HOM, yueOHO-ICCIe10BaTEIbCKOH,
IIPOEKTHOM U IPYTUX BUAAX AEATEIbHOCTH.

JIn4HOCTHBIE pe3y/ibTaThl B c(hepe OTHOLIEHHI 00y4AIOIMXCS K OKPYKAKOILIeMy MHUPY,
JKMBOI PUPoO/E, XyA0KECTBEHHOH KYJIbType:

— MUPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAUMMOCTHU
HayKH, TOTOBHOCTb K HAYYHO- TEXHUYECKOMY TBOPYECTBY, BJIaJICHUE TOCTOBEPHOI
uHpopManuei o0 NepeioBbIX TOCTHKEHUAX U OTKPBITUSAX MUPOBOM M OTEYECTBEHHON HAaYKH,
3aWHTEPECOBAHHOCTh B HAYYHBIX 3HaHUSAX 00 yCTpoiicTBE MHpa 1 00I1eCTBa;

— TOTOBHOCTh U CIOCOOHOCTH K 00pa30BaHMIO, B TOM UHUCIIE CAMOOOPa30BaHHIO, HA MPOTSHKEHUU
BCeH JKM3HU; CO3HATENIbHOE OTHOLIEHHE K HETIPephIBHOMY 00pa30BaHUIO KaK YCIOBUIO
yCIEIHOM MpodeccuoHaIbHON U 00IIIECTBEHHON AEATEIbHOCTH;

— 3KOJIOTHYecKas KylbTypa, OepeKHOE OTHOIICHUS K POJIHON 3eMile, MPUPOJAHBIM OOraTcTBam
Poccun u Mupa; moHMMaHue BINSHUS COLMATIBHO-3KOHOMHYECKUX MPOIIECCOB HA COCTOSIHUE
IIPUPOJTHOMN U COLMAIBHOM Cpefibl, OTBETCTBEHHOCTD 32 COCTOSIHUE MPUPOJHBIX PECYPCOB;
YMEHHSI U HaBBIKU Pa3yMHOT'O IIPUPOJIOTIONb30BaHMsI, HETEPIIUMOE OTHOILIEHUE K ACHCTBUSAM,
MIPUHOCSIIIUM BpEJl AKOJIOTHH; TPUOOPETEHUE OTBITA FKOJIOTO-HANIPABICHHOM JIESATEIbHOCTH;



— 3CTETUYECKOE OTHOIICHHSI K MUPY, TOTOBHOCTh K 3CTETHYECKOMY 00YCTPOICTBY COOCTBEHHOTO
ObITa.

JInuHOCTHBIE pe3yabTaThl B cdepe OTHOLIEHHUI 00y4alOIUXCsl K ceMbe M POAUTENISAM, B
TOM 4YHCJIe OATOTOBKA K CeMeilHOM KU3HU:

— OTBETCTBEHHOE OTHOLIEHHUE K CO3JJaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHATHUS [IEHHOCTEN
CEMEHMHOM KU3HMU,

— TOJIOKUTEINIbHBIN 00pa3 ceMbHU, pOAUTEILCTBA (OTLIOBCTBA U MAaTEPUHCTBA), UHTEPUOPU3ALIUS
TPaJIULIMOHHBIX CEMENHBIX IEHHOCTEM.

JInuHOCTHBIE pPe3yabTaThl B cepe OTHOLIEHHS 00yYAIINXCH K TPyAy, B cepe
CONHUATBHO-IKOHOMUYECKUX OTHOIIEHHUIA:

— yBaXK€HHE KO BceM (popmaM cCOOCTBEHHOCTH, TOTOBHOCTD K 3aI[UTE CBOCH COOCTBEHHOCTH,
— OCO3HAHHBIN BBIOOP Oynyiien mpodeccun Kak MmyTh U CIIOCO0 peanu3aiii COOCTBEHHBIX
KHU3HCHHBIX IIJIAHOB,

— TOTOBHOCTh OOYyYaroMMXCs K TPYAOBOU Mpo(hecCHOHABHON JAeSITENbHOCTH KaK K
BO3MOXHOCTH y4aCTHs B PCIICHUU JINYHBIX, 06HI€CTB€HHI)IX, roCcyaapCTBCHHBIX,
00IIIeHAIIMOHATIBHBIX MTPOOJIEM;

— HOTPEOHOCTh TPYAUTHCS, YBAXKEHHE K TPYIY U JIIOAAM TPYZAa, TPYJAOBBIM JOCTHUKEHUSIM,
T00pPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIICHHUE K Pa3HBIM BHJIAM TPYIOBOM
NEeSITEILHOCTH;

— T'OTOBHOCTH K CﬂMOO6CHy>KI/IBaHI/IIO, BKJIFOYas O6yquHe U BBITIOJTHECHUEC JOMAIITHUX
00s13aHHOCTEH.

JIMYHOCTHBIE pe3yJbTaThl B cpepe GU3NIeCKOro, NCUX0J0rM4eCKOr0, CONNAIBLHOIO U
aKaJeMU4ecKoro 0J1aronoJay4us 00y4arommxcs:

— (hu3mvecKoe, SIMOIMOHATHHO-TICUXOJIOTHIECKOE, COUATILHOE OJIaromnoydyue 00yJaronuxcs B
KU3HU 00pa30BaTeNbHON OpraHu3aluy, OllyIlleHne AeTbMU 0€30TaCHOCTH U MCUXO0JI0THYECKOTO
koMmbopTa, HHOOPMAITMOHHOW OE30MaCHOCTH.

MeTtanpeaMeTHbie pe3yjabTaThl ocBoeHuss OOIT
MertanpeaMeTHbIe pe3yIbTaThl OCBOSHUSI OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl
MPEACTABJICHBI TPEMS TPYNIIaMU YHUBEPCAIBbHBIX YueOHBIX aercTBuil (YVY/]I).

1. PeryasituBHble YY ]|
BbIyCKHUK HAYYUTCH:
— CaMOCTOSITENILHO OMPEENATh LIeJH, 3a/1aBaTh TapaMeTPbl U KPUTEPHUH, [0 KOTOPHIM MOXHO
OTIPEEeNUTh, UTO LIeJIb JOCTUTHYTA;
— OLIGHHUBATh BO3MOKHBIE MOCIEICTBUS JOCTHKEHHSI IIOCTABICHHOM 1IeNU B 1€ATEIbHOCTH,
cOOCTBEHHOM KU3HU U KU3HHU OKPYKAIOIIHX JIFOJIel, OCHOBBIBASICh HA COOOPAKEHUSX STUKU U
MOpanu;
— CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIE 33/1a4M B 00Pa30BaTENbHON NEATENLHOCTU U
KU3HEHHBIX CUTYALMSIX;
— OLIGHUBATh PECYPCHI, B TOM YHCIIE BpeMs U APYrue HeMaTepuaibHbIe pecypchl, HEOOXOIMMbIE
JUTSL IOCTUKEHUS TOCTaBICHHOM LIEeTH;
— BBIOMpATh MyTh JOCTHXKEHUS 1IeIH, INIAHUPOBAThH pelIeHUE MOCTABJICHHBIX 3a7ad,
ONTUMU3UPYS MaTepUATIbHBIE U HEMATEepHAIbHbIE 3aTPAThI;
— OpPraHU30BbBIBaTh YPGEKTUBHBIN MMOUCK PECYPCOB, HEOOXOTUMBIX JJIS TOCTHKECHUS
MOCTaBJIEHHOM 11eJ1H;
— COTOCTABIISITh MOTYYEHHBIN pe3yabTaT AESTENbHOCTH C MOCTABIEHHON 3apaHee 1eIblO.

2. Ilo3naBaTtenbHble YV ]I
BpInyckHUK HAy4YHTCH:



— MICKaTh ¥ HAXOIUTh 00OOIICHHBIE CTIOCOOBI PEIICHUs 33a/]a4, B TOM YHUCIIE, OCYIIECTBIISTh
pa3BepHYThIM HHPOPMAIIMOHHBINA MOVCK M CTABUTH HA €T0 OCHOBE HOBBIC (y4eOHBIC U
II03HABATENIbHbIE) 3a/1a4H;
— KPUTHYECKU OIICHUBATH U UHTEPIIPETUPOBATh HH(MOPMAIIHIO C PA3HBIX MO3UIIUN, PACIIO3HABATH
1 (PUKCUPOBATh MPOTUBOPEUHs B UHPOPMAITMOHHBIX UCTOUYHUKAX;
— HCMOJIB30BATh PA3TMYHBIE MOACIBHO-CXEMATUYECKUE CPEACTBA JIJIS IPEICTABICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOIIEHUH, a TAK)KE IPOTHUBOPEUHIA, BBISIBIICHHBIX B
MH()OPMAMOHHBIX HCTOYHUKAX;
— HaXOJIUTh U MIPUBOJAUTH KPUTHUECKUE apTyMEHTHI B OTHOILICHUH JIEHCTBUMN U CYKJICHUM
JIPYroro; CHOKOMHO U Pa3yMHO OTHOCUTBHCA K KPUTHYECKUM 3aMEYaHUSAM B OTHOLLICHUU
COOCTBEHHOTO CYXKICHHS, pACCMATPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BHUTHS,
— BBIXOJIUTH 32 PaMKH Y4€OHOTO MpeMeTa U OCYIIECTBIISITh IeICHANPABICHHBIN TTOUCK
BO3MOJKHOCTEH IS IIUPOKOTO TIEPEHOCA CPEJICTB U CIIOCOOOB JIEUCTBUS
— BBICTpanBaTh WHIUBUIyATHEHYIO 00pa30BaTEIbHYIO0 TPAEKTOPHUIO, YUUTHIBASI OTPAHUYECHHS CO
CTOPOHBI JIPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHS;
— MEHSTh U YACP/KUBATH PA3HbIC MTO3UIMHU B MIO3HABATENBHOMN AEATEIBHOCTH.

3. KommyHukatupHbie YY ]|
BbInycKHUK Hay4uTCH:
— OCYIIECTBJIISITh JIETIOBYI0O KOMMYHHKAITHIO KaK CO CBEPCTHUKAMM, TaK M CO B3POCIBIMH (KaK
BHYTpH 00pa30BaTeIbHON OpraHu3alliy, TaK U 3a €€ MpeesiaMHu ), ToAOUpaTh ApTHEPOB IS
JIEIIOBOM KOMMYHHUKAITIH UCXOIS1 U3 COOOpaKEHU Pe3yabTaTUBHOCTH B3aUMOJICHCTBUSA, a HE
JIMYHBIX CUMITATHM;
— TP OCYIIECTBJICHUH TPYIIIOBON PaOOTHI OBITh KaK PYKOBOJIUTEJIEM, TaK M WICHOM KOMaH/IbI B
pa3HbIX poJsiX (TeHepaTop uieH, KPUTHK, UCIIOJHUTENb, BEICTYAIOMINUNA, SKCIEPT U T.J.);
— KOOPAMHUPOBATH U BHITIOJHATH pab0OTy B YCIOBUSAX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
— Pa3BEpHYTO, JOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOJIb30BAHUEM a/I€KBATHBIX
(YCTHBIX Y MIUCbMEHHBIX) SI3BIKOBBIX CPEJICTB;
— pacro3HaBaTh KOHGIUKTOT€HHbIE CUTYallMH U MPeIOTBPAIlaTh KOHPIUKTHI 10 UX aKTUBHOMN
(a3bl, BBICTpauBaTh JICIOBYIO U 00pa30BaTeIbHYI0O KOMMYHHKAIINIO, N30eras TMYHOCTHBIX
OLICHOYHBIX CYKJICHUM.

IIpenmernbie pe3yiabTaThl ocBoeHuss OOII

Ha ypoBHne cpennero o6miero o6pasoBanus B cootBeTrcTBUM ¢ PI'OC COO, moMumo
TPaJAULMOHHBIX JIBYX TPYIII PE3yIbTaTOB «BBIMTYCKHUK HAYYUTCS» U « BBIMTYCKHUK MOTYYHUT
BO3MOKHOCTb HAYUUTHCS», UYTO paHee Aenanoch B cTpykType OOIl HauanmbHOTro 1 OCHOBHOTO
oOmiero o6pa3oBaHus, MOSIBJISAIOTCS €IIIE IBE TPYIIIBI PE3YJIbTaTOB: PE3yIbTaThl 6a30BOT0O U
yriayOJIIEHHOTO YPOBHEH.

Jloruka MMpEACTaBJICHUSA PE3YIILTATOB YCTHIPEX BUIAOB! «BHHyCKHI/IK HAaYy4YIUTCA — 0a30BBIi
YPOBCHbBY, ((BBIHYCKHI/IK MMOJIYYUT BO3BMOXKHOCTb HAYUUTHCS — 0a30BbIi YPOBCHB», «BLIHYCKHI/IK
HAay4YUTCA — YFHY6H6HHLIﬁ YPOBCHbBY, ((BBIHYCKHI/IK IMOJIYYUT BO3MOKHOCTb HAYUUTHCA —
er'Iy6J'ICHHI:II>i YPOBCHB)» — OIIPECACTIACTCA cnenyromeﬁ METOI0JIOTHEH.

Kak 1 B 0cHOBHOM 00111eM 00pa30BaHuy, IPyIa pe3yabTaToB «BBITYCKHUK HAYYUTCSI»
MpeJCTaBisieT co00M pe3yNbTaThl, JOCTHKEHNE KOTOPBIX 00eCIIeYnBACTCS YUUTENIEM B
OTHOIIIEHUH BCeX 00yJaromuxcs, BRIOpaBIINX JaHHBINA YpoBeHb 00yueHus. [ pymma pe3ynpTaToB
«BBIMYCKHUK TOTYYUT BO3MOKHOCTh HAYYUTHCS» 00ECIIEUMBAETCS YUUTEIEM B OTHOILICHUU
4acTH HanboJiee MOTUBUPOBAHHBIX U CIIOCOOHBIX 00YYAOLINXCsl, BBIOPABIIMX JJAHHBIN YPOBEHb
oOyuenus. [Ipu koHTpoIIe KadecTBa 00pa3oBaHMs Ipymna 3a/laH1i, OpUEHTUPOBAHHBIX HA
OLIEHKY JIOCTI)KEHUS INIAHUPYEMBIX PE3yIbTaTOB U3 O10Ka «BBIMYCKHUK MOTYyYUT BO3MOKHOCTh



HAY4YHUTHCS», MOKET BKJIIOYATHCS B MaTepHaiibl 0J0Ka «BBITYCKHUK HAYYUTCS». ITO MO3BOJIUT
MPEJOCTaBUTh BO3MOKHOCTh 00YyUJaIOIIMMCS ITPOAEMOHCTPUPOBATH OBJIaICHIE KAYeCTBEHHO
MHBIM YPOBHEM JIOCTHKCHUH U BBISBIATH IMHAMHUKY POCTa YUCIEHHOCTH Hanbosee
MOATOTOBJICHHBIX 00Y4arOIIUXCS.

[TpuHIMTATEHBIM OTJIMYUEM PE3YJIbTaTOB 0a30BOT0 YPOBHS OT PE3YJIBTATOB YIIIYOJICHHOTO
YPOBHA ABJIACTCA UX LICJICBAsg HAIPABJICHHOCTD. PGSYJII)TaTI)I 0a30BOTO YPOBHA OPUCHTUPOBAHLI
Ha 00y (QYHKIIMOHAIBHYIO TPAMOTHOCTb, MTOJIy9eHHUE KOMIIETCHTHOCTEH JUTsl TIOBCETHEBHOM
YKU3HHU U 00IIETO pa3BUTHA. DTa rpyIIa Pe3yJbTaTOB MPE/IIoJaraer:

— NOHUMAaHUC MPEAMCETA, KIIHOYCBBIX BOIIPOCOB M OCHOBHBIX COCTABJIAIOMIUX 3JICMCHTOB
M3y4aeMoi mpeaIMeTHON 001acTy, 4To 0OECIIeUnBaETCs HE 3a CUET 3ayYMBaHUs ONpeAeIeHUN U
ImpaBHJI, a MOCPECACTBOM MOJACIIMPOBAHUA U ITIOCTAHOBKU HpO6J’I€MHI>IX BOITPOCOB KYJbTYPHI,
XapaKTEPHBIX IJIs1 JAaHHOUW TTPEIMETHON 00J1acTH;

— YMCHHE pCIIaTb OCHOBHBIC ITPAKTUYCCKUC 3a/]a4, XapaKTCPHBIC JIs1 UCITIOJIb30BaHHUA MCTOI0B
Y MHCTPYMEHTapHsl JTaHHOH NMpeaAMETHOM 001acTH;

— OCO3HaHUE PaMOK U3y4yaeMol MpeIMETHON 001acTH, OrPaHUYEHHOCTH METOJIOB U
HHCTPYMCHTOB, TUITUYHBIX CBSI3EH C HCKOTOPBIMHA APYTUMU 00JIaCTSIMH 3HAHHUS.

[IpumepHbIe nporpaMMbl Y4eOHBIX TPEIMETOB MOCTPOEHBI TAKUM 00pa3oM, YTO IPeIMETHbBIE
pe3ynbTaThl 6a30BOr0 YPOBHS, OTHOCSIIMECS K pa3zieny « BbITyCKHHUK MOIy4YUT BOZMOKHOCTh
Hay4HUTHCS», COOTBETCTBYIOT IIPEIMETHBIM pe3yJIbTaTaM paszeiia « BEIMyCKHUK HAYIUTCS» HA
yriayOneHHoM ypoBHe. [IpeaMeTHble pe3ynbTaThl pa3zena « BhITycKHUK TOJTydUT BO3MOKHOCTD
Hay4HUTHCS» HE BBIHOCATCS HA UTOTOBYIO aTTECTALINIO, HO IIPH 3TOM BO3MOXHOCTb UX
JOCTHXKEHUS JI0JDKHA OBITh IPEOCTaBIEHA KaKIOMY 00yJaromemMycs.

B pe3yabTare ndyyeHus y4eOHOro npeaMera XduMUUA HA YPOBHeE cpeHero oouero
0o0pa3oBaHuMA:

BbinmycKHUK Ha 0230BOM YPOBHE HAYUYHMTCS:

® pacKpbIBaTh Ha MpUMEpaxX pPojb XUMUU B POPMUPOBAHUU COBPEMEHHON HAYUHOU
KapTUHBI MUPA U B IPAKTHUUECKOM IEATEIHHOCTH YEI0BEKa;

® JIEMOHCTPUPOBAThH Ha MPUMEPAX B3aUMOCBS3b MEXKY XUMUEH U IPYTUMHU
€CTECTBEHHBIMU HaYKaMU; PACKpPbIBAaTh Ha MPUMEPAX MOJI0KEHUS TEOPUU XUMUUYECKOTO
ctpoenust A.M. bytiieposa;

e nonumaTh Qusndeckuii cmpica [lepuoanueckoro 3akona [I.11. MenzaeneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCUMOCTb CBOMCTB XUMHUYECKHX AJIEMEHTOB M 00pa30BaHHBIX UMU
BEIIECTB OT AJIEKTPOHHOTO CTPOCHHSI aTOMOB;

® OOBSCHITH MPUYUHBI MHOTOOOpPAa3us BEIIECTB HA OCHOBE OOIIMX MPECTaBIeHUN 00 X
COCTaBE€ U CTPOCHHH;

® [PUMEHSATH MPaBUIa CUCTEMAaTHYECKONH MEXIYHAPOAHONH HOMEHKIIATYPhI Kak CPe/ICTBa
pa3nuyYeHus U UACHTU(UKAIIMY BEUIECTB 10 UX COCTABY M CTPOCHUIO;

®  COCTaBIJISITh MOJICKYJISIPHBIE U CTPYKTYpPHBIE (POPMYIIBI OPTaHMUYECKHUX BEIIECTB KaK
HOCHUTeNel HHPOPMAIK O CTPOCHHUH BEIIECTBA, €ro CBOMCTBAX M MPHUHAIEKHOCTH K
ONIPEEIEHHOMY KJIaCCy COETMHEHUIA;

® XapaKTepU30BaTh OPraHMYECKUE BEIECTBA [0 COCTAaBY, CTPOCHUIO U CBOMCTBAM,
YCTaHABJIMBATh IPUYUHHO-CIIEICTBEHHBIE CBA3U MEX/1Y JaHHBIMU XapaKTEPUCTUKAMHU
BEILIECTBA;

® [IPHUBOJUTH NPUMEPHl XUMUUYECKUX PEAKIIUN, PACKPBIBAIOLINX XapaKTEPHbIE CBOMCTBA
TUIHUYHBIX PEACTABUTENECH KIAaCCOB OPraHMUYECKUX BEILIECTB C LEJIbI0 X
uaeHTUQUKAINT 1 00BsICHEHUS 001aCTH TPUMEHEHUS;

® [IPOrHO3UPOBATH BO3MOKHOCTh MPOTEKAHUSI XUMUYECKUX PEAKI[UN HA OCHOBE 3HAHUH O
TUTIAX XUMHYECKOH CBSI3HM B MOJIEKYJIaX PEareHTOB U UX PEaKIIMOHHOW CIIOCOOHOCTH;



HCIIOJIb30BATh 3HAHHUA O COCTABC, CTPOCHHUU U XUMUUCCKUX CBOMCTBax BCIICCTB AJ1d
0€3011aCHOTO MPUMEHEHUS B IPAKTUYECKON AEATEILHOCTH;

MPUBOAUTH MPUMEPHI MTPAKTUYECKOTO MCIIOJIB30BaHUS IPOAYKTOB NepepadoTKu HePTH U
IIPUPOJIHOTO I'a3a, BHICOKOMOJIEKYJISIPHBIX COEIMHEHUH (TIOJIMATUIIEHA, CUHTETUYECKOTO
Kay4dyKa, alleTaTHOI'O BOJIOKHA);

MIPOBOJIUTH OTBITHI IO PACTIO3HABAHUIO OPTaHNYECKUX BEIIECTB: TIUIIEPHHA, YKCYCHOM
KHCJIOTBI, HCTIPCACIIbHBIX JXUPOB, TJIFOKO3bI, Kpaxmalia, OEJIKOB — B COCTaBe MU EBBIX
IMPOAYKTOB U KOCMCTUUCCKUX CPCACTB,

BJIAZICTDH IIpaBUJIaMX U IIpUCMaMu Oe3onacHoi pa6OTI)I C XUMHWYCCKHNUMU BEIICCTBaAMU U
1a00paTOPHBIM 000PYIOBAaHUEM; YCTAHABIMBATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOU
PCaKM U CMCIICHUSA XUMHUYCCKOI'0 paBHOBECHUSA OT PA3JIMUHBIX

(hakTOpOB C 1ENBIO OTPEICTICHUSI ONTUMATBHBIX YCIOBUM MPOTEKAHUS XUMUUYECKUX
MIPOLIECCOB; IPUBOANUTDH IPUMEPBI THAPOIIN3A COJIEN B IOBCETHEBHON KU3HU YEIIOBEKA;
MIPHUBOJUTH MPUMCEPBI OKHCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKIII/II\/JI B IIprUpoac,
IMPOU3BOJACTBCHHBIX MMPOLCCCax U KUBHCACATCIbHOCTU OPraHu3MOB,;

MIPUBOJIUTH IPUMEPBl XUMUUECKUX PEaKLUN, PACKPHIBAIOLINX OOLINE XUMUYECKHE
CBOIiCTBa IMPOCTBIX BEHIECTB — METAJIJIOB U HEMECTAJIJIOB, ITIPOBOAWNTE PACUCTHI HA
HAaXO0X/ICHHE MOJIEKYISIPHON (OPMYIIBI YTIEBOAOPO/Ia IO MPOTyKTaM CrOPAHHS U 10 €ro
OTHOCHUTEIBHOM INIOTHOCTH ¥ MaCCOBBIM JOJISIM 2JIEMEHTOB, BXOJAIIIUX B €T'0 COCTAB,
BJIQJICTh MPaBHIIaMH 0€301TaCHOTO OOPAIICHHUS C €IKUMH, TOPIOYUMHU M TOKCHIHBIMH
BEIIIECTBAMHU, CPEJICTBAMH OBITOBOW XHUMUMU;

OCYILIECTBIISATh IOUCK XUMUYECKON MH(OPMaIIU 110 HAa3BaHUAM, HACHTU(UKATOpAM,
CTPYKTYPHBIM (hOpMyJIaM BEIIECTB;

KPUTHUYECKH OIICHUBATh M HHTEPIPETUPOBATH XUMUIECKYI0 HH(POPMAIIHIO,
COZIEPIKAIIyIOCs] B COOOIICHUSIX CPEICTB MAacCOBOM MH(pOpMaIiH, pecypcax MHTepHeTa,
HAYYHO-TIOYJISIPHBIX CTAaThAX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHONH KOPPEKTHOCTH B
EeJISX BBISBJIICHUS OIIMOOYHBIX CY>KACHUH U (OPMUPOBAHUS COOCTBEHHOH MO3UIHH;
MPEACTABIATH ITyTH PEUICHUS III00ATBHBIX POOJIEM, CTOSIIUX TIepe]] YeTIOBEYECTBOM:
9KOJIOTMYECKUX, SHEPTeTHYECKHX, CHIPHEBBIX, U POJIb XUMHUH B PEIICHUN 3TUX IIPOOIIEM.

BoinyckHUK Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTH HAYYUThHCH:

WUTIOCTPUPOBATH Ha MPUMEPAX CTAHOBJICHHUE U HBOJIIOLIUIO OPraHUYEeCKON XUMUU KaK
HayKH Ha pa3jM4HbIX HCTOPUYECKHX ITAllax ee pPa3BUTHUS;

KCIO0JIb30BAaTh METO/Ibl HAYYHOT'O MO3HAHUS IIPU BHITIOJHEHUH NPOEKTOB U Y4eOHO -
MCCIIeIOBATENIbCKUX 3a/a4 M0 U3YYEHUIO CBOMCTB, CIOCOOOB MOJyYEHUS U
pacrno3HaBaHUs OPraHUYECKUX BEUIECTB;

O0OBSACHATH IPUPOJY U CLIOCOOBI 00pPa30BaHMsI XUMHUUECKON CBSA3H: KOBAJICHTHOU
(mONsIpHOM, HETIONAPHO ), HOHHO, METAIITUYECKON, BOJIOPOJHON — C LIEIbIO
oTpeJeNieHUs] XUMUYECKON aKTHBHOCTH BEIIIECTB;

yCTaHABIUBATh TeHETUYECKYIO CBSI3b MEXK/y KJIACCAMU OPTraHUYECKUX BEIECTB IS
000CHOBaHUS MPUHIIUITAATHHON BO3MOYKHOCTH TOJIYUE€HHUSI OPTaHUYECKUX COCTMHEHHIA
3a/IaHHOTO COCTaBa U CTPOCHMS;

yCTaHABIUBATh B3aMMOCBS3H MEXAY haKkTaMu U TEOPHUEH, TPUUNHON U CIIEACTBUEM MPU
aHaym3e MpoOJIeMHBIX CUTyalluii 1 000CHOBAHWHU MPUHUMAEMBIX PEIICHHI Ha OCHOBE
XUMHYECKUX 3HAHUH.

2. Coaep:xkanne y4eOHOro nmpeamera

CoaepikaHue Kypca nporpaMMsbl y4eOHOro npeamera xumuu «Xumus» B 10 kinacce

Beenenne (2u)



[Ipenmer opranmueckoid xumuu. CpaBHEHME OPraHMYeCKMX COEAMHEHUH ¢
HeOpranndeckumu. IIpupoansie, HCKYCCTBEHHBIE U CHHTETHUYECKHUE COCUHEHUS.

Tema 1. Teopusi cTpoeHusi oOpranudeckux coexuHennii (5 u)

BasleHTHOCTB. XMMHYECKOE CTPOEHUE KaK IOPSAAOK COCIMHEHHs aTOMOB B MOJIEKYJIE
COrJacCHO MX BaJIEHTHOCTU. (OCHOBHBIE IIOJIOXKEHHUS TEOPUM XUMHYECKOIO CTPOCHHS
OpraHWYeCKUX coeauHeHud. lloHsTHE O rOMOJIOTMM M TOMOJOrax, M30MEpUU U H30MEpAX.
Xumudaeckue GopMyITbl 1 MOJEITH MOJIEKYN B OPraHUYECKONH XUMUH.

Tema 2. VYrJjieBoA0poOabI M UX NPHUPOAHbIE HCTOYHHKH (16 u)

[Ipuponusiii ra3. Ankanbl. [lpuponnslii ra3 kak TomiuBo. ['oMosiornuyeckuil psia,
M30MepUsi 1 HOMEHKJIATypa ajlkaHOB. XMUMHUYECKHE CBOMCTBA aJIKaHOB (Ha MpUMEpEe METaHA U
9TaHa): TOPEHUe, 3aMEeIleHHE, pa3JIoKeHUE U AeruaprupoBanre. [I[puMeHeHne aJkaHoB Ha OCHOBE
CBOWCTB.

AnkeHbl. DTHIIEH, €ro MOJy4YeHHe (JETUIPUPOBAHUEM dTaHA U JAeTUpaTalueil ITaHoa).
XUMHUYECKHE CBOWCTBAa JTWJICHA: TOPEHUE, KA4YeCTBEHHBIE  pEaKluW, TUpaTaius,
nojmMepu3zanus. [lonuaTuneH, ero cBorcTBa U npuMeHeHue. [IpuMeHenne 3ThiieHa Ha OCHOBE
CBOWCTB.

Ankamuenbsl u kKayuyku. [loHarme 00 ankagueHax Kak yriaeBOJAOpoJax C JBYMS
JTBOMHBIMH CBSI3IMH. XHUMHUYECKHE CBOWMCTBa OyTagueHa-1,3 W u3ompeHa: 0oOeCIBEUYMBAHUE
OpOMHOI BOJBI M OJIMMEpH3alus B Kayuyku. Pe3una.

ANKUHBL. ALIETUJIEH, €ro IMOJIyueHHE MHUPOJIM30M MeTaHa W KapOUIHBIM CIOCOOOM.
XUMHUYECKHE CBOMCTBA alleTUJICHA: TOPEHHE, 00eCIIBEYMBAHNE OPOMHOM BOJIBI, IPUCOSTNHEHNE
XJIOPOBOJIOPOJIa U TuApaTaius. [[pumenenue areTuineHa Ha OCHOBE CBOMCTB.

benzon. [Tonyyenue OeH3oJa U3 rekcaHa W aleTuiaeHa. XUMUYECKHe CBOMCTBAa OeH301a:
ropeHue, raloreHupoBanue, HuTpoBanue. [Ipumenenne 6eH301a Ha OCHOBE CBOICTB.

Hedts. CoctaB m mepepabotka nHedTtu. Hedrenpoaykrel. beHsuH u moHsTHe 00
OKTaHOBOM YHCIIE.

JemoncTpanuu. ['operue anerunena. OTHOIIEHUE STUJICHA, alleTWIEHA W OEH30Ja K
pacTtBopy nepmanraHata kaiaus. [lomydeHume »sTuineHa peakuueill AeruapaTtalvi >3TaHoJIA,
alleTusieHa KapOMIHBIM crocoOoM. PasnokeHume Kkaydyka MpuU HarpeBaHHH, HCIbITAaHHE
MIPOJIyKTOB pa3jioyKeHus Ha HerpenenbHocTh. Koekius o0pas3ios HeTtr u HeTenpoyKTOB.

JlaGopaTtopubie onbIThl. 1. OnipeneneHre 3JIEMEHTHOTO COCTaBa OPraHuYeCKuX
COEIUHEHUN

2 UzroToBneHnue Mojiesieil MoJIeKyl yriieBo1opoaoB. 3 OOHapyKeHHe HellpeIeIbHbIX
coemHeHuH B )XuakuX Hedrenpoaykrax. 4. [lonydyeHue u cBoiicTBa aleTHIICHA. O.
OszHakomienue ¢ kosutekuuen «HeTb 1 MPOayKTHI ee mepepadoTKI.

Tema 3. Kucsiopoacoaep:kaiiue opraHudecKne CoeTMHEHUsI H UX NPUPOIHbIE
ucrounuku (19 y)

EIMHCTBO XMMHUYECKOM OpPraHM3aliy KUBBIX OPraHU3MOB. XMUMHUYECKUN COCTAB JKHUBBIX
OpraHU3MOB.

Crouptel. [lomydyenue »sTaHoma OpoKEHHEM TJIOKO3bI M THIpaTalldedl dSTHJICHA.
I'mapokcunbHas rpynma Kak (yHKnuoHadbHas. IIpeacTaBieHue O BOJOPOTHON CBS3M.
XUMHUYECKHE CBOICTBA STAHOJIA: TOPEHHUE, B3aUMO/ICHCTBHE ¢ HATPHEM, 0Opa30BaHKe MPOCTHIX U
CIIOKHBIX 3(QHUPOB, OKHCIEHHE B anbAeruj. IIpuMeHeHHe STaHOJa Ha OCHOBE CBOWCTB.
AJTKOTOJIU3M, €T0 MOCIEACTBUS U PEayPEKICHHUE.

[ToHsATHE O TMpeAETIbHBIX MHOTOATOMHBIX CHUpTax. [JHUIIEPUH Kak MpEeJICTaBUTEIb
MHOTOATOMHBIX CIUPTOB. KauecTBEeHHass peakis Ha MHOTOATOMHBIC CIHUPTHL. IIprMeHeHue
TITUIIEPHUHA.

®enon. Ilomydenue peHoTa KOKCOBaHHEM KaMEHHOTO yriisi. B3anMHOE BIHSIHHE aTOMOB
B MoOJeKyle (eHoma: B3aMMOJCHUCTBHE C THAPOKCHIOM HATPUS M a30THOHW KHCJIOTOM.
[Tpumenenue (eHosIa Ha OCHOBE CBOMCTB.



Anpnerunpl. IlonmydeHue anpaeruJOB OKHUCIEHMEM COOTBETCTBYIOLIMX CIHPTOB.
XUMHUYECKUE CBOICTBA  QJIbJETMJOB: OKHCIEHHE B  COOTBETCTBYIOLIYK) KHUCIOTY U
BOCCTAHOBJICHHE B COOTBETCTBYIOIIMH crupT. [Ipumenenue Qopmanbaerna u aneTanbaeruia
Ha OCHOBE CBOMCTB.

KapOonoBbie kucnotsl. [lomydeHne KapOOHOBBIX KHCIOT OKHUCICHHEM aJlbJIETHIOB.
XUMHUYECKHE CBOMCTBA YKCYCHOUM KHCJIOTHI: O0IIIME CBOMCTBA C HEOPTraHUYECKUMHU KUCIOTaMH U
peakiusi drepudukanuu. [IpuMeHeHHe YKCYCHOW KHCJIOTBI Ha OCHOBE CBOWCTB. Briciine
YKUPHbIE KUCJIOTHI HA IPUMEpPE NMaJIbMUTHHOBOMN U CTEAPUHOBOM.

Crnoxwusie 3¢upbl U xupbl. lloxyueHune CIOXHBIX d(QHUPOB peakmueil STepupUKaAIHH.
CrnosxHbie 3(hUpsl B IpUpoJie, MX 3HaueHUe. [I[puMeHeHne CII0KHBIX A()UPOB HA OCHOBE CBOMCTB.

XKupsl kak cinoxHble 3¢upbl. XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 (OMBUICHUE) U
TUIPUPOBAHUE )KUJIKUX KUPOB. [IpMeHeHne KUpoB Ha OCHOBE CBOMCTB.

VYrneBopsl. YTiaeBoibl, 3HAUEHUE YTIIEBOAOB B KUBOU MPHUPOJIE U B )KM3HH UEIOBEKA.

I'moko3a - BewiecTBO ¢ JBOWCTBEHHOM (yHKIMEH - aidbAeruAoCHupT. XUMHUYECKHE
CBOJCTBA TJIFOKO3bl: OKHCIIEHUE B TJIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHE B COPOUT, OpoxKeHHE
(MonouyHOKHCIIOE U criupToBOE). [IprMeHeHne ToK03bl Ha OCHOBE CBOWCTB.

Jdemoncrpanun. OxucieHue cnupra B anpaerua. KauecTBeHHas peakuus Ha
MHOTOatoMHble crmupThl. Komneknus «KameHHBI yroap W TPOAYKTHI €ro mepepadboTKI».
KauectBennsie peakiuu Ha (eHon. Peakius «cepeOpsHOTo 3epkaiay aabIeTUI0OB U TIIIOKO3BI.
OxucrieHue anbIeruioB U TIIIOKO3bl B KUCIOTHI ¢ ToMolibio ruapokcuaa meau (II). IMomyyenue
YKCYCHO-3TUIIOBOrO 3¢upa. KauecTBeHHas peakuys Ha Kpaxma.

JlaGopatopusbie onbiThl. 5 CBoiicTBa 3THMIIOBOTO crimpTa. 6, 7 CBoiicTBa rimIeprHa,
dopmanmpaeruaa. 8 CBoicTBa YKCycHOM KUCIOTHL. 9 cBoticTBa xupoB. 10 CpaBHEeHHE CBOWCTB
pPacTBOPOB MbLJIA U CTUPAIbHOTO Topotika. 11, 12 CBoiicTBa IIFOK03bI, KpaxMaria.

Tema 4. A3oTcoaep:xainiue coeIMHEHUsI U X HAX0K/IeHUe B ;KMBOM nmpupoae (9 u)

Amunbl. [lonstue o0 amuHax. [lomydeHue apomMaTHYeCKOTO aMHHA - AHWJIMHA - U3
HUTPOOEH30J1a. AHWINH KaK OpraHndeckoe OCHOBaHMEe. B3auMHoe BiIMsSHHE aTOMOB B MOJIEKYJIe
aHWJIMHA: 0CTa0JeHUEe OCHOBHBIX CBOMCTB M B3aUMOJCHCTBHE ¢ OpOMHOW BOnOH. [IprmeHeHune
AQHWJIMHA HA OCHOBE CBOMWCTB.

AmunokucnoTel. [lonmydeHne aMHHOKHUCIOT U3 KapOOHOBBIX KHUCJIOT W THAPOJIU30M
0enkoB. XMUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT Kak aM(OTEpHBIX OPraHMYECKUX COCTUHEHHI:
B3aUMO/JICHCTBUE CO IE€JI0YaMH, KUCIOTaMU U JAPYT C APYyroMm (peaxiusi MOJIMKOHICHCALIUH).
[lentunHas cBsA3b ¥ nonunenTuAbl. [IpuMeHeHne aMMHOKHUCIOT HA OCHOBE CBOMCTB.

benku. Ilomydyenune OenkoB peakuueld MOJUKOHIEHCAIIMM aMUHOKHUCIOT. [lepBuunas,
BTOpUYHAS M TPETUYHAs CTPYKTYpbl OenkoB. XMMHYECKHE CBONCTBAa OEJIKOB: TOpPEHUE,
JeHaTypalus, THAPOJIN3 U IIBETHBIE peakinu. buoxumuueckre GyHKIuU 6EIKOB.

I'eneTnyeckas CBsSI3b MEXKY KJIaCCaMHU OPraHUYECKUX COCIUHEHUMN.

HyxnennoBbie kucioTel. CHUHTE3 HYKIEMHOBBIX KHUCJIOT B KJIETKE W3 HYKICOTHUIOB.
OOmuit mnan crpoenus Hykineotuna. CpaBHenue ctpoeHus u Qynkuuii PHK u JIHK. Ponb
HYKJIGMHOBBIX KHCIOT B XpaHEHHWU W TMepenade HacleAcTBeHHON wuHpopmanuu. [lonstre o
OMOTEXHOJIOTHH U TEHHON HH)KEHEPHH.

JdemoncTpaumnu. B3anmoneiicTBrue aMMHaka U aHUWJIMHA C COJISTHOM KUCIIOTOM. Peakums
aHWIMHA ¢ OpoMHOU Bojoi. J[oka3arenbCTBO HanmUuusi (PYHKIHMOHAIBHBIX T'PYII B pacTBOpax
aMUHOKHUCIIOT. PacTtBopenne u  ocaxiaeHue OenkoB. [[BeTHble  peakiuu  OENKOB:
KCAaHTONIPOTEHMHOBass M OuyperoBas. ['opeHHEe NTHUYBErO Tepa W MIepCTSHOW HUTU. Mopens
moutekyibl JIHK. Tlepexopl: 3TaHOT —> 3THIIEH STWICHIJIMKOJIb —> THiIeHTIuKoIsaT Meau (11);
ATaHOJI —»>3TaHajb —> TAHOBAs KUCIIOTA.

JlaGopaTopHsle onbIThl. 13. CBoiicTBa OENKOB.

IIpakTnueckas padora Nel. nentudukamnusi opraHu4ecKuX COeTUHEHUH.

Tema 5. Buosioruueckn akTHBHbIE Oprannveckne coequnenus (5 u)



®epmeHThl. DEPMEHTHI KaK OMOJIOTHYECKHUE KaTaau3aTOPbl OSIIKOBOHM MPUPO/IBL.

Ocob6ennoctu (HPyHKIMOHUPOBAHUS epMeHTOB. Poib (hepMEHTOB B )KU3HEACATEIBHOCTH
YKUBBIX OPraHU3MOB U HapOJHOM XO3SHCTBE.

Buramunbl. Ilonstue o BurtamuHax. HapymieHus, cBs3aHHblE C BUTAMHHAMM:
aBUTAMUHO3bl, TUIIOBUTAMHHO3bl M TUIEPBUTAMHHO3bl. Butamun C Kak IpeacTaBUTENb
BOJIOPAaCTBOPUMBIX BHUTaMHUHOB U BHUTaMMH A Kak MPEACTaBUTENb >KUPOPACTBOPUMBIX
BUTAMUHOB.

I'opmonsl. TloHATHE O rOpMOHAX KaK I'yMOpPaJbHBIX PETYJIATOPAX >KU3HEAEATEIbHOCTU
KHUBBIX OpPraHu3MoB. MHCYnMH W ajpeHanuH Kak MpeacTaBUTeNd ropMoHOB. IIpodmiaktuka
caxapHOTo quadera.

JlexapctBa. JlekapcTBeHHass XUMHS: OT HMATPOXUMHUHU JI0 XUMHUOTEpANUU. ACHHUPHUH.
AntnOuoTukn u aucbakrepuo3. Hapkoruueckme BemectBa. Hapkomanus, Ooprba U
poQuiIaKkTHKA.

JemoncTpanum. PasnoxxeHue nepokcujia BOAOpoJa KaTana3ol ChIpOro msica M ChIpOro
kaptodens. CMC, conepxamux sH3uMbL. Mcnbitanue cpeasl pactBopa CMC uHIMKATOpHOMN
Oymaroii.

nadopaTtopHble onbIThl. 14. 3HAaKOMCTBO ¢ oOpa3llaMu MpenapaTroB JAOMAIIHEH,
1a00paTOPHON U aBTOMOOMIIBHON anTEeUKH.

Tema 6. UckyccTBeHHbIE M CHHTeTHYECKHE NOJIUMepbI (6 u)

UckycctBennsle nonaumepbl. [lomyueHune MCKYCCTBEHHBIX MOJUMEPOB, KakK MPOAYKTOB
XUMHYECKON MOJU(PHUKAIUU TMPUPOIHOTO TOJIUMEPHOTO ChIpbsi. VCKycCTBEHHBIE BOJIOKHA
(ameTaTHBIN 1IENK, BUCKO3a), UX CBOICTBA U MPUMEHEHUE.

CuHretnueckue mnonuMepel. IloilydeHME CHHTETMYECKMX IIOJMMEPOB PEaKIHAMU
MOJINMEPU3aluil U NOoJMKOHJeHcanuu. CTpykTypa NOJUMEpPOB JIMHEHHAs, PAa3BETBICHHAS U
IpocTpaHCcTBeHHasA. [IpencTraBUTeny CHHTETMYECKMX IUIACTMACC: IOJIMITWIEH HHU3KOTO U
BBICOKOTO JABJICHHs, MOJUIPONWICH U MOMMBUHWIXIOPHI. CHUHTETHYECKHE BOJIOKHA: JIABCAH,
HUTPOH U KaIlpoH.

JemoncTpaunu. Koyutekius miactMace u uzzienui u3 Hux. KoJimeKium nCKyCCTBEHHBIX
Y CUHTETHYECKU BOJIOKOH U M3JEJIMN U3 HUX. Pacrio3HaBaHue BOJIOKOH.

JlaGopatopHble onbIThl. 15. O3HakomiieHHEe ¢ oOpa3liaMu IUIaCTMAacC, BOJIOKOH U

Kay4yKOB.
IpakTuyeckas padora Ne2. Pacnio3HaBaHue Ij1acTMacC U BOJOKOH.

Tema 7. CucremaTu3anus u 00001eHHe 3HAHUI 110 KypCYy opraHu4yeckoii xumuu (4
4)
Pemenue 3aa4 1 ynpaxHeHH 10 Kypcy OpraHu4ecKoi XMMHH, TOATOTOBKA, BHIMOJHEHNUE U aHATIU3
UTOTOBOM KOHTPOJIBHON PaOOTHI.

Conepxanue Kypca nporpamMMsbl y4eOHOro npeamera xumun «Xumusp» B 11 kinacce

Tema 1. Ctpoenne atoma (9 u)

Amom — cnoxcnasa wacmuya. S11po u 3MeKTpoHHAst 000J04Ka. DJIEKTPOHBI, IPOTOHBI U
HelTpoHbl. MUKpOMUp M MakpoMup. Jlyanus3m yacTULl MUKPOMHUPA.

Cocmosanue >1ekmponog ¢ amome. DIEKTPOHHOE 001ako M opOuTanb. KBaHTOBbIE
uyucna. Popma opburaneir (S, p, d, f). DHeprermueckue ypoBHU u moaypoBHH. CTpoeHHe
AJIEKTPOHHBIX 000JIOUEK aTOMOB. DJEKTPOHHbIE KOH(PUIYpallMUd aTOMOB 3J1eMEHTOB. [IpuHIHMI
IMlaymu w mnpaBuno ['yHma. OnekrtpoHHo-rpaduueckue (OpMyIbl aTOMOB  3JEMEHTOB.
DnekTpoHHas Kiaccu(UKanus 3JIeMEHTOB: S-,p-, d- u f-cemeiicTaa.

Banenmmnvle  603moicHoCmu  amomoe Xumuueckux InemeHmos. BaneHTHbIE
SNIEKTPOHBI. BaneHTHbIE BO3MOXXHOCTH AaTOMOB XHMMHUYECKHX 3JIEMEHTOB, OOYCIOBIIEHHbBIE
YHUCJIOM HECNapEeHHBIX AJIEKTPOHOB B HOPMAJIBHOM M BO30YXJIEHHOM cocTosHUsX. [pyrue



(baxkTOphl, ONpENeNAIONMe BAJICHTHBIE BO3MOXKHOCTHM AaTOMOB: HAJIMYME HEMOJCICHHBIX
AIIEKTPOHHBIX Map M HalIW4yhe CBOOOMHBIX opOuTanell. CpaBHEHHE TOHATHHA «BaJCHTHOCTH» U
«CTENEHb OKUCIICHUS.

Ilepuoouueckuit 3akon u nepuoouueckas cucmema xumuueckux znemenmos /l. H.
Menoeneesa u cmpoenue amoma. IIpennochbIIKM OTKPBITHS EPUOAMYECKOTO 3aKOHA:
HaKOIUIEHHE (PaKTOJIOrHYECKOTO MaTepuaia, padotsl npeamectseHHUKOB (M. A. bepuennyca, U.
B. JleGepeiinepa, A. D. Illankyptya, Ix. A. Heronmenzaca, JI. FO. Meiiepa); che3q XMMUKOB B
Kapncpys. JInanoctaeie kayectBa 1. 1. Menneneesa.

Otkpeitue JI. M. MenneneeBbiM mnepuogudeckoro 3akona. Ilepmas dopmynupoBka
MEPUOIUYECKOr0 3aKkoHa. ['Opu3oHTalbHAs, BEpTUKaJbHAs M JUaroHajlbHas IEPUOJUYECKUE
3aBUCHUMOCTH.

[leproauueckuii 3akoH U cTpoeHue aroma. M3zotonel. CoBpeMeHHas TPaKTOBKa MOHSTUS
«XUMHUYECKHH 3reMeHT». Bropas ¢opmynupoBka nepuoanyeckoro 3akoHa. llepumonnueckas
cucrtema JI. 1. MenneneeBa n crpoeHne aromMa. @U3HYECKHI CMBICI HOPAIKOBOIO HOMEpa
JJIEMEHTOB, HOMEPOB rpynmnbsl U nepuoga. [IpuuMHBI HM3MEHEHUS METAUIMYECKUX U
HEMETAININYECKUX CBOMCTB AJIEMEHTOB B TIpYINNax MU MEpUOAAaX, B TOM 4YHUCIE OOJbIIUX U
cBepxOoabpmux. TpeTbs GopMynHpoBKa MEPUOJNYECKOTO 3aKOHA. 3HAYEHHE MEPUOIUYECKOTO
3aKOHA M MEPUOJMYECKON CUCTeMbl XMMHYecKux 3nemeHToB J[.M. MenaeneeBa /st pa3BUTHA
HayK{ U IOHUMAaHUS XUMAYECKOW KapTUHBI MUPA.

Tema 2. Ctpoenue BemecrBa. {ucnepcunbie cucremsl (11 u)

Xumuueckasa ceazv. Eounas npupooa xumuueckoi céa3u. lonHass Xumuyeckasi CBs3b U
MOHHBIE KpUCTaInyeckue pemeTku. KoBaeHTHas XuMHUuecKas CBSI3b U €€ Kiaccuukamus: mo
MEXaHU3My 00pa3oBaHus (OOMEHHBIM M JOHOPHO-AKIIENTOPHBIN), TIO JIEKTPOOTPUIIATEILHOCTH
(TonsIpHast ¥ HEMOJIAPHAS), MO0 CHOCO0y MEPEKPBIBAHUSA JJICKTPOHHBIX opOuTaneil (¢ U ), 1o
KpaTHOCTH (OaWHApHas, NBOWHAs, TPOWHAS U TOJyTOpHas). [1oJIIpHOCTE CBSI3M W TOJISIPHOCTH
Mosiekynbl. Kpucramnmdyeckue pemieTku BeHIECTB C KOBAJCHTHOM CBS3bI0: aTOMHas U
MoJIeKyNsipHas. MeTaminueckas XWMHYeCKash CBSI3b W METaUNIMYeCKHe KPHCTAJUIMYECKue
pemietku. BopoponHas CBsA3b: MEXKMOJIEKYNIspHass M BHYTPUMOJIEKYIsApHas. MexaHu3m
o0pa3oBaHUs 3TOM CBsI3U, €€ 3HAYCHHE.

MexmonekyasipHble B3aUMOICHCTBHSL.

Enunas npupoma XMMHUYECKHX CBsI3€d: HOHHAs CBSI3b KakK IMpeleibHBIA Cciaydai
KOBAJICHTHOM MOJIAPHOM CBS3U; MEPEXOJ OJHOTO BUJA CBSI3U B JPYroi; pa3Hble BHUJIbI CBS3H B
OJIHOM BEILIECTBE U T. 1.

Ceoiicmeéa KoeaneHmMHOU Xumuueckou ceaszu. HacblaeMocTh, NOJISPU3YEMOCTD,
HaIpPaBJIEHHOCTb. | €OMEeTprs MOJIEKYIL.

Tubpuousayus opéumaneii u zeomempus MoneKy1. Sp°-THOPUIM3ALUS Yy AIKaHOB,
BOZIbI, AMMHAKA, aIMa3a; Sp°-THOPUIN3ALMsS Y COCAUHEHNH 6opa, anKeHOB, apeHOB, AMCHOB H
rpadura; Sp-rudpuansanus y CoeAMHEHUN OepriuIns, alKMHOB U KapOuHa. ['eomeTpusi MoeKym
Ha3BaHHBIX BEIECTB.

Ilonumepwr opzanuueckue u neopzanuueckue. Ilonumepsl. OCHOBHBIE TIOHATHS XUMHH
BBICOKOMOJIEKYJISIDHBIX ~ COEAUHEHUN:  «MOHOMEp»,  «IOJHMEP»,  «MAKpPOMOJIEKYIay,
«CTPYKTYpPHOE 3BEHO», «CTENEHb MOJMMEpH3aIUN», «MOJEeKyIspHas wmacca». CrnocoObl
MOJYYEHUs] TMOJHMMEpPOB: pEaKIUu TMOJUMEPU3aUMU M  NOoJIMKOHAeHcanuu. [loammepst
oprannueckue u Heopranuueckue. Kayuyku. [lmactmaccel. Bonokna. buononumepst: 6enku u
HYKJIEMHOBBIE KUCIIOTHI.

Teopua cmpoenun xumuueckux coeounenuit A.M. Bymnepoea. Ilpennocbuiku
CO3JaHUSI TEOPUH CTPOCHUS XUMHUYECKHX COEIUHEHUU: paboTel mpemmecTBeHHUKOB (XK.b.
Hioma, @. Benep, II.®D. XKepap, ®.A. Kekyne), cbe3n ectectBoucnbiTareneil B Illneiiepe.
JImunoctHbie kauecTBa A.M. bytieposa.



OCHOBHBIE I0JIO)KEHUS TEOPUH XMMHYECKOIO CTPOECHMSI OPraHUYECKMX COEIWHEHUN U
COBPEMEHHOM TeOpuu CTpoeHus. M3oMmepus B OpPraHMYECKOW M HEOPraHWYECKOHW XHMUHU.
B3aumHoe BiusSiHUE aTOMOB B MOJIEKYJIaX OPraHUYECKUX U HEOPraHUYECKUX BEIIECTB.

OcCHOBHbBIE HANpaBJIEHUS Pa3BUTHS TEOPUM CTPOEHUS OPraHUYECKUX COEAMHEHUN
(3aBUCHMOCTb CBOMCTB BEILECTB HE TOJIBKO OT XMMMUYECKOIO, HO U OT MX 3JEKTPOHHOIO U
IIPOCTPAHCTBEHHOT'O CTPOECHMUS).

Juanekmuueckue 0cHo8bl 00UWHOCHU 08YX 6€0YULUX MEOPUIL XumMuu. [{naTeKTHYECKUe
OCHOBBbI 00ImHOCTH mnepuoauueckoro 3akoHa J[.M. MenneneeBa u Tteopuu crpoeHus A.M.
byrnepoBa B craHoBieHuu (pabOThI TPEAIIECTBEHHUKOB, HAKOIUIEHHE (aKTOB, ydacTUE B
Che3/1aX, PYCCKHI MEHTAJIUTET), Tpeackasanuu (HoBbIe ieMeHTHl — Ga, Se, Ge u HOoBBIC
BELIECTBA — M30MEPHI) U pa3BUTUHU (TpU GOPMYIHUPOBKH).

Hucnepcnole cucmemsi. 1loHsTHE 0 AMCNepCHBIX cucTemax. JlucnepcuoHHasl cpena u
mucnepcHas (asza. TUObI AUCIIEPCHBIX CHUCTEM M HMX 3HAUY€HUE B MPHUPOJAE U KU3HU YEJIOBEKa.
JlucriepcHble CUCTEMBI C )KMJIKOW Cpeloil: B3BECH, KOJIJIOWTHBIE CHUCTEMBI, UX KJIacCCH(HUKAIUS.
3omu u remu. O¢pdexkr Tunnans. Koarymsauusa. Cunepesuc. MosekynasipHble U HCTUHHBIE
pactBopsbl. CriocoObl BEIpa’KE€HUsI KOHIIEHTPAIIUK PaCTBOPOB.

Pacuernbie 3agauu. 1. Pacuersl no xumuueckuM ¢opmynam. 2. Pacuersl, cBsi3aHHBIE C
MOHATHSMHM «MaccoBasl JIOJIs» M «0O0beMHas J0Ji1» KOMIIOHEHTOB cMecH. 3. Briuucienue
MOJIIPHOW KOHIIEHTPAIlUH PacTBOPOB.

JemMoncTpanuu. Mojaenu KpHUCTaUIMYECKUX PELIETOK BEIIECTB C Pa3IUYHBIM THUIIOM
cBsi3eil. Mozienmu MOJIeKyJ pa3IndHON reoMeTprn. MoJ1esin KpUCTATUTMYECKUX PENIETOK anmasa 1
rpadguTta. Mojenu MoJIeKylT H30MEPOB CTPYKTYPHOU M MPOCTPAHCTBEHHOM n3oMepuu. CBoiCTBa
toinyona. Komnmekuus mutactmMacc U BOJOKOH. OOpasibl HEOPraHMYECKHX IOJIMMEPOB: CEpbl
mIacTu4eckol, ¢ocdopa kpacHoro, kBapua u ap. Moaenu monekyn 6enko u JIHK. O6pa3ibl
Pa3IMYHBIX CUCTEM ¢ KuaKo# cpenoit. Koarymsuus. Cunepesuc. Dddext Tunmans.

JlaGoparopHble omnbITbl. 1. CBOWCTBa THAPOKCHUIOB 3JIEMEHTOB 3-TO mepuoaa. 2.
O3HakoMJieHHEe ¢ 00pa3laMu OpraHuYecKuX U HEOPraHUYECKUX MOJIUMEPOB.

Tema 3. Xumuueckue peakuuu (14 u)

Knaccugpukayun xumuueckux peakuyuii 6 opeaHuyeckoil U HeOP2AHUYECKOU XUMUU.
[ToHsiTHE O XMMHYECKOW PEaKIWU; €€ OTIIMYHE OT SIEPHOU peakiuu. Peakiuu, uaymue 0e3
W3MCHEHMsI KA4YeCTBEHHOTO  COCTaBa  BEIISCTB:  AJUIOTPONM3AIMs, H30Mepu3anus |
noymMepu3anys. Peakiuu, uaymue ¢ U3MEHEHHEM COCTaBa BEIIECTB: MO YHCIY M COCTaBY
pearupyrmux 1 00pa3yrIUXCs BEIECTB (Pa3iokKeHHs, COCTUHEHHUS, 3aMeIIeHUs, 0OMEHa); TI0
W3MCHEHHIO CTENICHEW OKHCIICHHS 3JIE€MEHTOB (OKHCIIHUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIUU H
HEOKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEaKIUh); 1o TemioBoMy d3ddekry (9k30- U
SHIOTEpMHUUECKHE); 1O ¢aze (rOMO- W TETEPOrCHHBIC); MO HalpaBieHUIO0 (0OpaTUMBbIC H
HeoOpaTUMBbIE); 10 UCIOJIB30BAHUIO KaTaln3aropa (KaTaIuTUYECKUE W HEKATATUTHUYECKHE); 10
MeXaHu3My (paJiiKajbHbIE W HMOHHBIC); IO BHJIY OSHEPrUHM, WHHUIMUPYIOIICH pPEaKIUio
(poToxumuueckue, pagualoOHHBIC, JJIEKTPOXUMHYECKHE, TepMoxumuuyeckue). OcoOeHHOCTH
KJTacCU(UKAIIUU PEAKIIN B OPraHUIECKONH XUMHUH.

BeposTHOCT, TpOTEKaHUsST XUMHUYECKUX peakuuid. 3aKOH COXPAaHEHUS DHEPTHUU.
BHyTpeHHsis SHEprusi U 3K30- U DHIOTEpPMUYECKHE peakiuu. TemnoBoi 3h(HeKT XUMHYECKUX
peakiuii. TepMmoxumuueckue ypaBHeHUs. Teruora oOpaszoBanusa. [loHsTHe 00 »HTANBIUU.
OHTpomnusa. Bo3MOXXHOCTh TPOTEKAaHUS peakiMii B 3aBHUCHMOCTH OT W3MEHEHHUS JHEPTUHU H
SHTPOTMHUH.

Ckopocmo xumuueckux peaxyuit. Ilonarue o ckopoctu peakuuu. CKOpOCTh TOMO- H
reTepOreHHON peakiuu. JHeprus akTuBauu. DakTopbl, BIMUSIONIAE Ha CKOPOCTh XUMUYECKOM
peaKIuu: mpupoa pearupyonmx BelecTs; TeMieparypa (3akon Bant-I'odda); konmentpamus
(OCHOBHOM 3aKOH XMMHUYECKOW KWHETHKH); KaTaau3aTophl. KaTtamms: roMo- M TeTeporeHHbINH;
MEXaHU3M JeWcTBus KatanuzatopoB. @DepmenTsl. WX cpaBHEHHE ¢ HEOPTaHUYECKUMH
karanu3aTopamu. DepMEHTATUBHBIN KaTalnu3, ero MexaHu3M. MHTUOUTOPH U KaTaIUTUYECKUE



siIbl.  3aBUCUMOCTh CKOPOCTH pEaKIMl OT MOBEPXHOCTU CONPHUKOCHOBEHUS PEArupyOIIUX
BELIECTB.

Oopamumocmev xumuueckux peakyuii. XuMudeckoe paBHoBecue. Ilonsatue o
XUMUYECKOM paBHOBeCHMU. PaBHOBecHble KOHIIEHTpaluH. JIMHAMUYHOCTH XUMHUYECKOTO
paBHoBecusi. Koucranta paBHOBecus. DakToOpbl, BIHUSIONIME HA CMEHICHUE PaBHOBECHS:
KOHUEHTpalusl, AaBieHue u remneparypa. [Ipunuun Jle [lartense.

Inexmponumuueckan ouccoyuayus. ONEKTPOIUTHI u HE3JICKTPOJIUTHI.
DNEKTPONUTHYECKasT JuccolManus. MexaHu3M TUCCOIMAIlMU BEIIECTB C PA3JIUYHBIM THUIIOM
XuUMHu4eckor cBs3u. CBoiicTBa MOHOB. KatnoHs! ¥ aHMOHBI. KMCIIOTBI, COJIM, OCHOBAHUS B CBETE
ANEKTPOJUTUYECKOU  aucconuanuu. CTeneHb  AJIEKTPOJIUTHYECKON  JUCCOLMALNM, €€
3aBUCUMOCTh OT TPHUPOJIBI AJIEKTPOJMTA M €ro KOHIEeHTpauuu. KoHCTaHTa AMCCOLMAIINM.
CryneHyarasi JUCCOIMAIUS AIICKTPOIUTOB. Peakiinu, mpoTeKaroye B pacTBOpax JIEKTPOJIUTOB.
[IpounsBeneHne pacTBOPUMOCTH.

Booopoonwviit noxazamens. [luccoumanus Bojapl. KoHcTaHTa aucconuaniyd  BOIBI.
HNonnoe mnpoussenenue Boabl. Bomopomusiii mokxazatens pH. Cpenpl BOJHBIX pPacTBOPOB
AJIEKTPOJIUTOB. 3HAUYEHHUE BOJOPOJHOTO TOKa3aTelsl Ml XUMHYECKUX M OHOJIOTHYECKUX
IIPOLIECCOB.

Tuoponus. Tloustue «THZIPOITU3Y. IM'aaponus OPraHuYeCKHUX COEeIUHEHUN
(TasoreHaNIKaHOB, CIOXHBIX 3(QUPOB, yriaeBoaoB, OcnkoB, AT®) u ero 3nauenue. ['maponus
HEOpraHWYeCKuX BemecTB. ['maponu3 coneit — Tpu ciuydas. CTyneH4YaTbld THAPOJIU3.
HeoOpatumsiit runponus. [lpaktuyeckoe npuMeHeHHE MHIPOIIN3a.

Pacyernbie 3axaumn. 1. Pacuersl 0 TEpMOXMMHYECKUM YpaBHEHUSM. 2. Bpruncienue
TErTI0BOTO A (deKTa peakiuu Mo TerioTaM 00pa30BaHMs PearupyromnuX BEIEeCTB U MPOJTYKTOB
peakuuu. 3. Onpenenenne pH pacTBopa 3agaHHON MOJIApHOM KOHIIeHTpauuu. 4. Pacder cpenneit
CKOPOCTH pEAaKUM{ [0 KOHIEHTPALMsSIM pPEarupyrommx BenlecTB. 5. Beluuciaenus c¢
UCIIOJIb30BAHMEM  TOHATHUSA  «TEMIIEpaTypHbIH  KOA(G(GUIUEHT CKOPOCTH peakium». 6.
HaxoxxJieHne KOHCTaHTbl pPAaBHOBECHsS pEaKUMM IO PABHOBECHBIM KOHILIEHTPAUUSIM U
OIIpE/IETICHUE UCXOIHBIX KOHLIEHTPAlMi BEIECTB.

demoncrpauuu. IlpeBpamenne kpacHoro ¢ocdopa B Oemblif, KHCIOpOJa — B O30H.
Mopnenu H-Oyrana u u3zoOyrana. [lomyueHue kucimopoaa W3 MEpOKCUIA BOJOPOAA U BOJIbL;
neruapartanusa dtaHona. llenouka npespamenuii P — P,0s — H3POy; cBolicTBa comnsiHON U
YKCYCHOM KHCJIOT; peakiiu, Uayle ¢ 00pa3oBaHueM 0cajKa, I'a3a 1 BOJbl; CBOIICTBA METAJJIOB;
OKHCJICHHE albJeruja B KHUCIOTY W CHOUpPTa B anbleruja. Peaknuum ropeHus; peakuuu
SHIO0TEPMHUUYECKUE HA MTPUMEPE PEAKINH Pa3oKeHus (3TaHOA, KATUIHHOM CEeUTPhI, U3BECTHIKA
WIM MeJla) ¥ 2K30TepMUYECKHe Ha MpUMepe peakuuil coenuHeHHus (oOeclBeurMBaHHE HOMHOM
BOJIbl M PacTBOpa MepMaHraHaTa Kajus STHJIEHOM, TallleHHe M3BECTH U 1p.). B3aumoneiicTBue
LMHKa C PacTBOpPaMH COJISHOM M CEPHOM KUCIOT HpPU pa3HbIX TeMmIlepaTypax, MpU pa3HbIX
KOHILICHTPALUAX COJISTHOM KHCIOTHI; Pa3lloKEHUE NEpPOKCHIa BOJOPOAA C IMOMOIIBI OKCHIA
mapranua (1V), karamasel cbIporo msica U ceiporo kaprodens. BzaummopeiictBue nmHKa ¢
Pa3IMYHON MOBEPXHOCTHIO (IOPOIIKA, MBLUTH, TPAHYN) ¢ KUCIOTOH. MOJENb «KUMSIIETO CIIOS.
CMmelleHre paBHOBECUSI B CHUCTEME Fe** + 3CNS™ « Fe(CNS)s; ombLIcHHE KUPOB, PEAKIUU
sTepuduKaui. 3aBUCUMOCTh CTETIEHH SJIEKTPOJMTUYECKON TUCCOIUAIMHN YKCYCHON KHCIOTHI
oT pazbaBnenusi. CpaBHeHue cBoiictB 0,1 H pacTBOpoB cepHOW M CEpHUCTON KHCIIOT,
MYpPaBbUHOM M YKCYCHOM KHCIOT; TUAPOKCHJIOB JUTHUSA, HaTpuss W Kanus. Wuaukatopsl u
W3MEHEHHE MX OKpPAacKd B PAa3NUuHBIX cpenax. CepHOKHUCIBIH U (epMEHTATHUBHBIA THUIPOIIH3
yriaeBoaoB. ['uaponus kapOoHATOB, Cynb(aToB, CHIMKATOB IIEIOYHBIX METaNIOB, HUTPATOB
nuHKa iy ceuna (). T'uaponms kapbuaa KambIws.

JlabopaTopHble onbIThI. 3. [lonydueHre KUCIOpoaa pa3ioKeHUEM MEPOKCUIa BOIOpoaa
u (wnm) nepmanranara kanus. 4. Peakuuu, uaymue ¢ oOpa3oBaHHEM OCajKa, ra3a U BOJIBI JUIS
OpraHMYECKUX W HEOPraHWYeCKUX KHUCIOT. 5. Mcmonb3oBaHWe WHIAMKATOPHOW Oymarwu Juis
onpeneneHus: pH ciaioHbI, )KeNyI0YHOTO COKa M JPYruX COKOB OpraHu3Ma yeiioBeka. 6. Pa3zHbie
Clly4au TWJIPOJIU3a COJIEH.



Tema 4. BemecTBa u HX cBoiicTBa (23 u)

Knaccugukayua neopzanuueckux eeuyecme. Ilpoctoie u cioxHbie BenecTBa. OKCUIBL,
ux kinaccupukanusa. ['uapokcuapl (OCHOBaHHS, KUCIOPOJICOAECpKAIINE KUCIOTH, aM(poTepHbIe
runpokcuanpl). Kucnotsl, ux knaccupukamus. OcHoBanus, ux kinaccudukanus. Conu cpemHue,
KHCJIbl€, OCHOBHBIE U KOMIUIEKCHBIE.

Knaccugpukayuna opzanuueckux eewyecme. YTiaeBoJI0pOAbl M KiIacCH(PHUKALNS BEIIECTB
B 3aBHCHUMOCTH OT CTPOEHHUS YriepoJHoW uenu (anudarvyeckue MU LUKIMYECKUE) U OT
KpaTHOCTU CBsi3e (mpenenbHble W HempeaenbHble). ['omonorumueckuit psia. IlpousBoanbie
YIJIEBOAOPOJIOB: TAJOT€HAJIKAHbl, CHUPTHI, (PEHONbI, ambIAETUIbl U KETOHBbI, KapOOHOBBIE
KHUCJIOTBI, IPOCTHIE U CIOXKHBIE 3UPHI, HUTPOCOEIUHEHUS, aMUHbBI, aMUHOKHCIIOTHI.

Memannwr. Tlonoxenne meramioB B nepuoandeckod cucreme J[.M. MenaeneeBa u
CTpoeHHue X aToMoB. [IpocThie BellecTBa — METaIbl: CTPOCHUE KPUCTANIOB U METAJUINYECKast
XUMUYecKas CBs3b. Amotpornus. O0mue pusndeckue CBONCTBA METAIOB. Psia cTaHIapTHBIX
ANIEKTPOJHBIX MOTeHUuanoB. OOnMe XMMHUYECKHE CBOMCTBA METAUIOB (BOCCTAaHOBUTEIbHbIE
CBOWCTBA): B3aWMOJICUCTBHE C HEMeTaNIaMU (KHCJIOPOJOM, TaJloreHaMH, CEpoi, a30TOM,
BOJIOPOJIOM), C BOJOH, KUCJIOTAaMH M COJSIMH B PacTBOpax, OPraHUYECKUMHU COETUHEHUSIMHU
(cnupTamu, rajoreHaJkaHaMmH, (EHOJIOM, KHCIOTaMH), CO IIeIoYaMU. 3HAU€HHE METauIOB B
MIPUPOJIE U B KU3HU OPTaHU3MOB.

Koppo3ua memannos. lloHsATHE «KOPPO3US METAUIOB». XHUMHUYECKas KOPPO3US.
DnexTpoxumuueckas Kopposus. CriocoObl 3alIUThl METAIJIOB OT KOPPO3HH.

Oowue cnocobvl noayuenus memannos. Merauibl B npupoje. Merauyprus u ee
BHJIBL: IUPO-, TUJPO- U SJIEKTPOMETAIUTYPrus. DJIEKTPOJIN3 PACILUIABOB U PACTBOPOB COECIUHEHUN
METAJUIOB M €0 MPAKTUYECKOE 3HAYEHUE.

Hememannw. 1lonoxenne HeMeTaIoB B nepuoanyeckoit cucreme .M. Menpaeneena,
CTPOEHUE UX aTOMOB. DJIEKTPOOTPHUIATEIbHOCTh. VIHepTHBIEC Ta3bl. J|BOMCTBEHHOE IMOJIOKEHUE
BOJIOPOJIa B MEpUOIMYECKOl cucTeMe. Hemeramibl — mpocTeie BemniectBa. VX aTtomMHOE M
MOJIEKYJIIPHOE CTPOEHHE. AJUIOTPOIHS U €€ NPUYUHBl. XHMHYECKHE CBOMCTBA HEMETAJUIOB.
OkuCIIUTENBHBIE  CBOWMCTBA:  B3aWMMOJICMCTBHME C  METaJUlaMH,  BOJOPOJIOM,  MEHee
ANEKTPOOTPULATEIbHBIMU HEMeETaJUIaMH, HEKOTOPBIMU CJIOKHBIMHU BELLECTBAMM.
BoccranoButensHble CBOMCTBA HEMETAUIOB B PEAKIUAX CO (GTOPOM, KHCIOPOAOM, CIOXKHBIMU
BEILIECTBAMU-OKHUCIUTENAMHU (a30THOM U CEpHOU KUCIOTaMH U JIp. ).

Bonoponneie coenvHenuss HemeramuioB. dusnmueckue cpoiicTBa. OTHOIIEHHE K BOJE.
N3meHeHne KUCIOTHO-OCHOBHBIX CBOMCTB B IEPUOAAX U PyIIAX.

Heconeobpa3yromiue u coneoOpa3yoniue OKCUIbI.

Kucnoponusie kucnotel. M3MeHEHUE KHUCIOTHBIX CBOMCTB BBICIIMX OKCHUIOB U
TUAPOKCHIOB HEMETAUIOB B MEPUOJAX M IpyIIax. 3aBUCUMOCTb CBOMCTB KHUCJIOT OT CTEIEHHU
OKHCJICHUS HEMETaJLa.

Kucnomuvr opzanuueckue u mneopzanuueckue. KuCIOTbI B CBETE INPOTOIUTUYECKOU
teopun. Knaccudukarus opraHM4eCKUX ¥ HEOpraHu4eckux KuciaoT. OOmue cBOHCTBA KHUCIOT:
B3aMMOJICIICTBUE OPraHWYECKUX M HEOPraHMYECKUX KHUCIOT C METaulaMH, C OCHOBHBIMU
OKCUAaMH, ¢ aM(OTEpHBIMU OKCHAAMU M THIPOKCHIIAMHU, C COJSIMH, 00pa30BaHHE CIIOKHBIX
3¢upoB. OCOOEHHOCTH CBOMCTB KOHIIEHTPUPOBAHHOW CEpHON M a30THOM KucioT. OcobeHHOCTH
CBOMCTB YKCYCHOM Y MyPaBbUHOU KHUCIIOT.

Ocnoganusa opzanuyeckue u neopzanuueckue. OCHOBaHUS B CBETE NPOTOIUTUYECKOU
teopuu. Knaccudukaius opraHndecKux 1 HEOPraHMIeCKUX OCHOBaHW. XUMHUECKHUE CBOMCTBA
[esIo4eil 1 HepacTBOPUMBIX OCHOBaHWI. CBolicTBa OECKHCIOPOIHBIX OCHOBAHMIA: aMMHAaKa U
aMUHOB. B3anMHoe BiusiHHE aTOMOB B MOJIEKYJI€ aHUJIMHA.

Amcpomepnvie opzanuueckue u Heopeanuueckue coeounenus. AmpoTepHbIE
COEJMHEHUSI B CBETE IPOTOJUTUYECKOW Teopuu. AMQOTEpPHOCTh OKCHJIOB M THJIPOKCHIOB



HEKOTOPBIX METAJIOB: B3aUMOJICHCTBUE C KUCIOTaMHU U Ienoyamu. [ToHsITHE O KOMIIJIEKCHBIX
coenuHeHusx. KommuekcooOpa3oBarenb, JWraHzabl, KOOPAMHALMOHHOE 4YHCIO, BHYTPEHHSS
chepa, BHemHSA cdepa. AMGPOTEPHOCTh AMHUHOKHUCIOT: B3aHMMOJCHCTBHE AMUHOKHCIOT CO
[IeJI0YaMH, KHUCIOTaMH, CIIUPTaMU, APYT C ApyroM (0Opa3oBaHuE MOJUIETITHIOB), 00pa3oBaHue
BHYTpPEHHEH cou (OMIOJISPHOTO MOHA).

I'enemuueckaa cea3p medxncdy Kiaccamu Op2aHUYECKUX U HEOP2AHUYECKUX
coeounenuii. 1loHsATHE O T€HETHYECKOW CBS3M M I'€HETUYECKHUX pAJaX B HEOPraHUYECKOW H
opraHvueckod xumuu. ['eHeTmueckue psapl MeTalia (Ha IMpUMEpe KalbLUs U IKele3a),
HeMeTalula (Ha MpUMepe cepbl W KPEMHUs), MEPEXOJHOTO d3JeMEHTa (Ha IpUMEpe IMHKA).
I'enernueckue psaapl U TEHETHYECKas CBSI3b B OPraHUYECKOW XUMHMM (JUIsl COEIUHEHMIA,
CoJIeprKallluX JjBa aToMa yriepoja B MoJiekyse). EquHCTBO Mupa BelecTs.

Pacuernble 3amauu. 1. Bpiuncienwe Maccel uiau oObeMa MNPOAYKTOB PEAKIMH 10
M3BECTHOM Macce MM 00bEMY HMCXOJHOTO BEIIECTBA, COJAEpKallero npumecu. 2. Beruncnenue
Macchl UCXOJHOTO BEIIECTBA, €CJIM HU3BECTEH NMPAKTUYECKHH BBIXOJ M MaccoBasl JI0JI1 €ro OT
TEOPETUYECKH BO3MOXKHOTO. 3. BhIunclieHns o XMMUYECKUM ypaBHEHUSIM peaklnid, €ClIu OJHO
U3 pearupyrolux BellecTB JaHO B M30bITKe. 4. OmnpeneneHue MOJEKYIIpHOU (HOpMYIIbI
BEIIECTBA [0 MAaCCOBBIM JOJSIM 3JeMeHTOB. 5. OrmpeneneHue MOJEKYISIpHON (pOopMyIibl
ra3oo0pa3HOro BeHIeCTBa IO W3BECTHOM OTHOCHTEIBHOM IUIOTHOCTH M MACCOBBIM JOJISIM
aneMeHToB. 6. HaxoxieHue MosnekynspHoit ¢popMysibl BemiecTBa Mo Macce (00beMy) MPOIyKTOB
cropanus. 7. KomOMHHpOBaHHBIE 3a1a9H.

demoncrpauuun. Komekmus «Knaccudukanuss HEOPraHMUECKHX BEIIECTB» U 00pa3Ilbl
npeacraButeneit kiaaccoB. Komrekmus «Kmaccudukamums opraHUYecKux BEMIECTB» M 00pasilbl
npescTaBuTeNel KiaccoB. Moenu KpUCTaJUIMYECKUX PeleToK MeTayioB. Komekiys Metanios
C pa3HBIMU (PU3NYECKUMH CBOMCTBaMH. B3auMopelicTBre: a) IUTHSL, HATPHSL, MarHus U eJyesa C
KHCJIOPOJIOM; 0) IIEIOYHBIX METAJIOB C BOJIOH, CiUpTamu, (DEHOJIOM; B) IIMHKA C pacTBOpaMH
COJISTHOM W CEPHOW KHUCJIOT; T') HATPHUS C CEPOH; M) AIFOMUHUS C MOJIOM; €) )Keje3a C paCTBOPOM
MEIHOTO KYIOpOCa; *) aJlOMUHHUS C pacTBOPOM enkoro Hatpa. OKCuAbl U TUAPOKCUIBI XPOMa,
WX TIoTydeHue U cBoiictBa. [lepexom xpomara B Ouxpomar u obpatHo. Kopposus MeTamioB B
3aBUCHUMOCTHU OT YCJIOBHUH. 3aliuTa METa/IOB OT KOPPO3UHU: 00pa3Ilbl «HEPHKABEEK», 3aIIUTHBIX
nokpeiTuil. Kosuiekius pya. DnekTpoin3 pacTBOpoB coliei. Moaenu KpucTalInyecKuX pereTok
uoxaa, anmasza, rpaduta. Asiorponusi Gocdopa, cepsl, kuciopoda. BzaumoneiicTBue: a)
BOJIOPO/JIa C KMCIOPOJOM; B) HATPUS C HOJIOM; €) 0OecliBeUnBaHre HOAHON BOJIbI STUIICHOM WITU
arierusieHoM. [lonmydeHue u cBOICTBa XJIOPOBOIOPOAA, COJSTHONW KUCIOTHI U amMmmuaka. CBoicTBa
COJISTHOM, pa30aBJICHHOW CEPHOM M YKCYCHOM KHUCIOT. B3ammojaelcTBuE KOHIIEHTPHUPOBAHHBIX
CEPHOM, a30THOM KHUCJIOT W pa30aBICHHON a30THOM KHUCIOTHI ¢ MeIblo. Peakius «cepedpstHOTO
3epKaja» JUisi MYypaBbUHON KHUCIOTHL. B3aumopelicTBue pacTBopa THUAPOKCHAA HATpPUS C
KUCIOTHBIMU  okcuaamu  (okcumom  yriepona  (1V)), amdorepHbIMH  THAPOKCHAAMU
(rumpokcuoM 1MHKA). B3aumojeiicTBue aMMuaka ¢ XJOpPOBOJOPOJOM U BOJAON. AHAJIOTHYHO
JUig MeTuiIamMuHa. B3aumoneicTBue aMUHOKHCIOT ¢ KUCIOTaMU U mienodyaMu. OcyliecTBiIeHue
nepexonoB: Ca — CaO — Ca(OH),; P — P,05 — H3PO4 — Caz(PO4)2; Cu — CuO — CuSOq
— CI/I(OH)Z — CuO — CI/I; C2H5OH — C2H4 — C2H4BF2.

JlaGopatopHbie omnbIThl. 7.03HaKoMmJieHHE ¢ oOOpa3llaMu NpeAcTaBUTeNell pa3HbIX
KJIaCCOB HEOpraHMuYecKuX BemecTB. 8. O3HakoMileHHE ¢ oOpaslamMM MpeacTaBUTENEH pa3HbIX
KJIAaCCOB OpraHMYEeCcKuX BewlecT. 9. O3HakoMiieHue ¢ kosutekuuen pya. 10. CpaBHeHne cBOMCTB
KpeMHHEBOH, (ocopHOiL, CEpHOI KHCIIOT; CEpHUCTON U CEPHOM KHUCIOT; a30TUCTON U a30THOU
kucioT. 11. CpoifctBa constHOM, cepHoOM (pa30.) M ykcycHoi kucinot. 12. BzaumoneiictBue
THJIPOKCUIA HATpus ¢ coiisimu, cynbpatoM memu (1) u xnopugom ammonus. 13. Paznoxenue
rugpokcuaa menu (Il). Tlomydenue ruapokcuaa amrOMHUHMS U HM3ydeHHE ero aMQoTepHbBIX
CBOJCTB.

Tema 5. Xumnuecknii npakTukym (7 u)
1. Ilonmydenue, cobupaHue 1 pacrio3HaBaHKe ra30B U U3y4EHHE UX CBOICTB.



2. CKOpOCTb XMMUYECKHUX PEAKLINM, XMMHUUECKOE PABHOBECHE.

3. PemreHue skcriepuMEHTANBHBIX 3aa4 10 TeMe «[ uapousy.

4. Pemenue 3KcriepuMEHTANIbHBIX 3a/ja4 10 HEOPraHMYECKON XUMHUHU.

5. Pemienne skciepUMEHTANIBHBIX 3a7a4 110 OPraHUYECKON XUMUHU.

6 I'eneTnueckas cBsA3b MEKIY KJacCaMM HEOPraHUUECKUX U OPIraHUYECKUX BEIECTB.
7. Pacrio3HaBaHue mjiacTMacc U BOJIOKOH.

Tema 6. Xumus u 06mecTBo (7 u)

Xumusa u npouzeoocmeo. XuMHUUYECKasi NMPOMBIIUIIEHHOCTb, XUMHYECKAsd TEXHOJOTHS.
CoIpbe 11 XUMUYECKOW MPOMBIIIJIEHHOCTH. Boa B XMMUYECKON MPOMBIIIVICHHOCTH. DHEPrust
JUIsl XUMHYECKOTO MpOou3BOJicTBA. HaydHble MPUHIUIIBI XMMHUYECKOTO IMPOU3BOJCTBA. 3allluTa
OKpYXalollled cpeapl M oXpaHa Tpylda MPU XUMHYECKOM Mpou3BOACTBE. OCHOBHBIE CTaIHH
XUMHUYECKOTO MPOU3BOJICTBA (aMMHUaka 1 MeTaHoja). CpaBHEHHE TIPOU3BO/ICTBA 3TUX BEIIECTB.

Xumuueckue geujecmea Kaxk cmpoumensvhole U nodeiounsvle mamepuansl. BelecTsa,
WCIIOJIb3YeMbI€ B TIOJUTpA(UH, )KUBOIIMCH, CKYJIBIITYPE, APXUTEKTYPE.

Xumua u 3IKkonozua. XUMHUECKOE 3arpsi3HEHHE OKpykaromed cpensl. OxpaHa
ruapochepsl 0T XUMHYECKOTo 3arpsi3HeHHs. OxpaHa TMOYBBl OT XUMHUYECKOTO 3arps3HEHUsI.
Oxpana atMocgepsl 0T XUMUYECKOTO 3arpsisHeHus. OxpaHa (iopel U GayHbl OT XUMHUYECKOTO
3arpsi3HEHUs. BUOTEXHOIOTHS U TeHHAsI WHKEHEPHS.

Xumusa u noecednegnasn ycu3ns yenogexa. JlomManiuss anredka. Moromye u YnucTAIIIe
cpenctBa. CpenctBa OOpbObI C OBITOBRIMH HaceKOMbIMU. CpeacTBa JUYHOW TUTHUEHBI M
KOCMETHKU. XUMHS U MHIa. MapKUpoBKa yIMaKOBOK MHUIIEBBIX MPOJAYKTOB U MPOMBIIIJIEHHBIX
TOBAapOB M YMEHHE UX YATATh. JKOJIOTHS KUJIHINA. XUMHsI U TEHETHKA YeJIOBEKa.

JdemoncTpaunu. Mojenu Npou3BOACTBA CEPHOM KHUCIOTHI M ammuaka. Kosmekius
ynobpenuit u nectunuoB. OOpa3Lbl CpeCcTB OBITOBOM XUMHUU U JIEKAPCTBEHHBIX MPENapaToB.
Komnnekuuu cpeicTB rurueHbl 1 KOCMETHKH, PenapaToB ObITOBOM XUMUHU.

JladopaTopHble onbIThl. 14. O3HaKOMIIEHHE ¢ 00pa3IaMu CPEICTB OBITOBOM XUMUU U
JIEKapCTBEHHBIX MPENapaToB, U3yYeHNE HHCTPYKIUN K HUM 10 IPABHIIBHOMY U 0€30MacHOMY
MIPUMEHEHHUIO.

3. TemaTuueckoe IJIAHUPOBAHUE ¢ YKA3AHUEM KOJIMIECTBA YaCOB

TemaTnuyeckoe NJIaHMPOBaHHE Kypca MPOrpaMMbl Y4eOHOT0 mpeaMeTa XUMHU « XHMHS» B
10 kiaacce.

NeNe Bcero, N3 Hux
m\n HaumenoBanue TemMbl qac. [aKT. KOHTD.
paboThI paboTHI
1 | Beenenue 2 - -
2 Tema 1. Teopus ctpoeHUs 5 - -
OpPraHUYeCKUX COeTMHEHUH
3 | Tema 2. YrneBoJOpoJsl U UX 16 - K.p.Nel
PUPOTHBIE HICTOYHUKH
4 | Tema 3. Kucnopoacoaepxariue 19 ITp.p.Nel K.p.Ne2

OpPraHU4Y€CKUC COCANHCHUA N UX
HaXO0XKJICHHUE B KUBOU mpupoac

5 Tema 4. AzoTcoaepxaiiue 9 - -
OpraHMYECKHe COCTMHEHUS U UX
HaX0XJICHHUE B KUBOU MPHUPOJIC

6 Tema 5. buonornyecku akTUBHBIE 5 - -
OpraHNYECKUEe COCTUHEHHS

7 | Tema 6. MckyccTBeHHBIE U 6 ITp.p.Ne2 -




CHUHTCTUYCCKUC OPraHNYCCKUC

COCJIMHEHUS
8 | CucremaTu3anus u 00001EeHNE 4 - K.p.Ne3
3HaHUH 110 KypCy OPraHU4ECKOU
XUMUH
Hroro 66(24aca 2 3
pe3epBHOE
BpeMmsi)

TemaTnueckoe NJIAaHMPOBaHMeE Kypca NPOrpaMMbl y4eOHOIro npeaMeTa XuMun «XUuMHsD» B
11 kaacce.

Ne | Haumenosanue memol Bcezo H3 nux
nin uacoe Ilpaxmuueckue pabomot Konmpon
bHblE
padombol
Tema 1. -
1. | Ctpoenune atoma 9 K.p. Nel
IIpakTudeckas padoraNel
2. | Tema 2. 11 «Pemenne sxcriepuMeHTATBHBIX K.p. Ne2
CtpoeHue BelecTBa 3aJ1a4 110 ONpeJIeICHUIO IIAcTMAcC
Y BOJIOKOHY.
3 IIpaktuueckass pabora Ne 2
Tema 3. 14 «CKOpOCTh XUMHUYECKOH peaKIIHH. K.p. Ne3
XUMHUYECKUE PEAKIIUU XUMHUUYECKOE PABHOBECHEY.
Ilpaktrueckass  pabora Ne 3
«Pemenne 9KCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe «[ uapoaus».
Tema 4. [IpakTudeckas pabora Ned
4. | BemecTBa 1 X CBOICTBa 23 «IlonyueHne, cobupanue 51 K.p. Ned4
pacrmo3HaBaHWE Ta30B, W H3yUEeHHE
UX CBOWCTBY.
IIpakrraeckas pabora Ne5
«Pemenne 9KCITEPUMEHTAIBHBIX
3a/1a4 110 HEOPTaHUYECKOH XUMHUM.
[IpakTudeckas padora Ne6
«Pemenne AKCITEPUMEHTAIBHBIX
3a/1a4 10 OPTaHUIEeCKOU XM,
[IpakTudeckas padora Ne7
«'enernyeckass  CBS3b  MEXKIY
KIIacCaMH  HEOpTraHWYeCKuX |
OPTaHWYECKUX COSAMHEHUIY.
5 Tema 5.
XuUMUS B )KM3HU YeJIOBEKa 7
6 Pesepn 4
Hroro 68 7 4
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