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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOTI'O ITPE/IMETA

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHHIT 00ydaromuxcs K cede, K CBOeMy 3/10POBbI0, K NO3HAHUIO ce0s:

OpHUEHTAIs 00YyUJaIOIMIMXCS Ha JOCTHXKEHUE JTMYHOTO CUACThs, PEaTH3alMI0 MO3UTUBHBIX )KU3HEHHBIX MIEPCIIEKTUB, HMHUIIUATUBHOCTh, KPEaTHBHOCTD,
TOTOBHOCTb U CIIOCOOHOCTPH K IMYHOCTHOMY CaMOOTIPEICIICHHUIO0, CIIOCOOHOCTh CTaBUTh LIEH U CTPOUTH KU3HEHHBIC IIJIaHBI,

TOTOBHOCTb U CIIOCOOHOCTH 00€CTIeunTh ce0e U CBOUM OJIM3KUM JIOCTOMHYIO KU3HB B IIPOILIECCE CAMOCTOSITEIILHOM, TBOPYECKON M OTBETCTBEHHOM
NEeSITENIbHOCTH;

TOTOBHOCTb U CIIOCOOHOCTH 00YYaIOMUXCs K OTCTauBAaHUIO JINYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHHSI, TOTOBHOCTD U CIIOCOOHOCTH BBIPAa0aThIBaTh
COOCTBEHHYIO MMO3UIIMIO 110 OTHOIIEHHUIO K 00IIECTBEHHO-TIOJIMTUYECKUM COOBITUSAM MPOILIOTO ¥ HACTOSIIEr0 HA OCHOBE OCO3HAHUS M OCMBICICHUS HCTOPUH,
JYXOBHBIX LICHHOCTEH U JOCTHKCHHUI HAIllEH CTPaHb;

TOTOBHOCTb U CIIOCOOHOCTH 00Y4aroIMXCsl K CaMOPa3BUTHIO M CAMOBOCIIMTAHUIO B COOTBETCTBUU C O0IIEUEIOBEUECKMMU [ICHHOCTSIMU U UJleallaMU
IPaXXIaHCKOTO 00IECTBa, MOTPEOHOCTDH B (PU3MUECKOM CaMOCOBEPILIEHCTBOBAHUH, 3aHITHUSIX CHOPTUBHO-030POBUTEIBHON NEATENHOCTbIO;

MIPUHATHE U peau3alus HEeHHOCTEeH 3J0pOBOro U 6€30MacHOro 00pasa KU3HH, OepeKHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHUE K COOCTBEHHOMY
(bu3NYECKOMY U TICUXOJIOTHUECKOMY 3/I0POBBIO;

HENpUITHE BPEAHBIX IPUBBIUEK: KYPEHHUS, YIIOTPEOICHUS aJIKOTOJIsI, HAPKOTUKOB.

JInuHocTHBIE pe3yabTaThl B cepe oTHOLIeHUIT o0yuaromuxcs K Poccun kak k Pogune (OTeuectBy):

poccuiickasi HIEHTHYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCUMCKON MAEHTUYHOCTU B MOJUKYJIBTYPHOM COLIMYME, YYBCTBO IPUYACTHOCTH K UCTOPHKO-
KYJIbTYPHON OOLTHOCTH POCCUIICKOTO HapoJia U cyabOe Poccum, maTpuoTu3M, TOTOBHOCTH K CIIykeHHI0 OTEeUeCTBY, €ro 3aluTe;

YBOKEHUE K CBOEMY HapO/y, YyBCTBO OTBETCTBEHHOCTH nepen PoauHOM, ropaoCcTH 3a CBOM Kpal, cBoro PoauHy, mpoILIoe U HacTOsIIee
MHOTOHAIIMOHAJILHOTO Hapoja Poccuu, yBakeHHE K TOCYTapCTBEHHBIM CHMBOJIaM (Tep0, diar, THMH);

(dhopMupoBaHHNE YBOKECHUS K PYCCKOMY SI3BIKY KaK TOCYAapCTBEHHOMY s13bIKY Poccuiickoit deaepannu, sSBISIONIEMYCsS OCHOBON POCCUUCKON HICHTUYHOCTH
Y TJIaBHBIM (PaKTOPOM HALIMOHAJILHOTO CAMOOTIPEICTICHHUS;

BOCITUTaHHE YBOXCHUS K KYJIbTYpE, sI3bIKaM, TPAAULIUSIM U 00bIYasiM HapoJI0B, MpoxuBatoux B Poccuiickoit denepanuu.

JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOMIEHNH 00yYAIIIUXCS K 3aKOHY, TOCYAAPCTBY M K IPaKIaHCKOMY 001IECTBY:

IPaXJaHCTBEHHOCTb, IPAXKIAHCKAs MO3UIMSI AKTUBHOTO U OTBETCTBEHHOTO YJ€HAa POCCUHCKOTO OOIIECTBA, OCO3HAIOIIEr0 CBOM KOHCTUTYIIMOHHBIE IIPpaBa U
00513aHHOCTH, YBa)KAIOILIETO 3aKOH U MPABOIMOPSIOK, 0CO3HAHHO MPUHUMAIOIIETO TPAJAULIMOHHbIC HAIIMOHAIBHBIE U 00I11eYeI0BEYeCKHE TyMaHUCTUYECKUE U
JeMOKpaTUYeCKUE [IEHHOCTH, TOTOBOTO K Y4acTHIO B OOIIECTBEHHOM JKU3HH;

MPU3HAHUE HEOTUYKJAEMOCTH OCHOBHBIX ITPaB U CBOOO/] YETIOBEKA, KOTOPbIE MPUHAAIEKAT KAKIOMY OT POXKACHUS, TOTOBHOCThH K OCYILIECTBICHHUIO
cOoOCTBEHHBIX IIPaB U CBOOO] 0€3 HapYILIEHHUS ITpaB U CBOOO APYTUX JIUI, TOTOBHOCTh OTCTAaMBaTh COOCTBEHHBIE MTPaBa U CBOOO b YETIOBEKA U IPaKIaHIHA
COTJIACHO OOIIETPU3HAHHBIM MPUHIUIIAM U HOpMaM MEXKyHApOIHOTO MpaBa u B cooTBeTcTBUH ¢ KoHcTuTymueit Poccuiickoit denepanuu, npaBoBas u
MOJMTUYECKAs! TPAMOTHOCTb;

MHUPOBO33pEHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO PAa3BUTHUSI HAYKH U OOLIIECTBEHHON MPAaKTUKU, OCHOBAHHOE Ha JUAJIOTe KYJIbTYp, a TAaKXKe
pa3nuYHbIX (HOPM OOILECTBEHHOTO CO3HAHMS, OCO3HAHNUE CBOETO MECTa B MOJIUKYJIbTYPHOM MHpE;

MHTEPUOPU3ALMS LICHHOCTEW IEMOKPATUN U COLMAIBHOMN COJIMIAPHOCTH, TOTOBHOCTB K JJOTOBOPHOMY PETYJINPOBAHUIO OTHOIIECHUN B IPYIIIIE WIH
COLIMAJIBHOWM OpraHu3aluy;

TOTOBHOCTh 00yYarOIUXCs K KOHCTPYKTUBHOMY Y4YacTHIO B IPUHATHH PELICHUH, 3aTParuBarolNX UX MpaBa U HHTEPECHI, B TOM YHCJIE B Pa3JIMYHBIX opmMax
00I11eCTBEHHOH caMOOpraHu3aliy, CaMOYIPaBiIeHHs, 0OIIECTBEHHO 3HAUUMOM JeATeIbHOCTH;



MPUBCPIKCHHOCTb UACAM MHTCPHALIMOHAIIN3MA, I[py)K6LI, PaBCHCTBA, B3aMMOIIOMOIIH HAPOJ0B,; BOCIIMTAHUC YBA)KUTCIIbHOTO OTHOIICHUA K HAITUOHAJIBHOMY
AOCTOUHCTBY HIOHefI, X 9yBCTBaM, PCIUTUO3HBIM YGG)KILGHI/IHM;

T'OTOBHOCTB 06yqaloumxcs1 MMPOTUBOCTOATH UACOJIOTUH SKCTPEMU3MA, HAllMOHAJIU3Ma, KCGHO(I)O6I/II/I; KOoppynuuu; ITMCKpUMHUHAIIUU 110 COLIMAJIbHBIM,
PCIMTUO3HBIM, PACOBBIM, HAIITUOHAJIBHBIM ITPU3HAKAM U JPYTYUM HCTaTUBHBIM COLUAJIbHBIM SBJICHUSAM.

JIN4HOCTHBIE Pe3yJIbTATHI B c(pepe OTHOMIEHUI 00YHAIOIIMXCHA € OKPYKAIO MMM JIIOAbMM:

HPaBCTBEHHOE CO3HAHHE U MOBEJICHUE HA OCHOBE YCBOCHHMS OOIIEYEIIOBEUECKUX [IEHHOCTEHN, TOJIEPAHTHOTO CO3HAHUS U TIOBEACHUS B MOJUKYIBTYPHOM
MUPEC, TOTOBHOCTH U CHOCO6HOCTPI BCCTHU AHAJIOT C APYIUMHU JIIOAbMHU, JOCTUT'aTh B HEM B3aMMOIIOHUMAaHMsA, HAXOAUTb O6HII/IC eI 1 COTpYAHHUYIATh IJIA UX
JIOCTHKCHMS

MPUHATHE TYMaHUCTUUECKUX IIEHHOCTEH, 0CO3HAHHOE, YBAKUTEIHLHOE U JI00POKEIATeIIbHOE OTHOIIIEHHE K IPYrOMY YeJIOBEKY, €r0 MHEHHUIO,
MHPOBO33PEHHUIO;

CIIOCOOHOCTD K COIICPCIKUBAHNUIO U Q)OpMHpOBaHI/IG IMO3UTHUBHOT'O OTHOIICHHS K JIFOJAM, B TOM YUCJIC K JIMIaM C OrpaHUYCHHBIMU BO3MOXKXHOCTAMU 3J0POBbS
1 MHBaJIMAaM, 6epe>KHoe, OTBETCTBCHHOC U KOMIICTCHTHOC OTHOIICHUEC K (1)I/I3I/I‘I€CKOMY N IICUXOJIOTHYCCKOMY 3JI0POBBIO APYTIHUX J'IIO}ICfI, YMCHHEC OKa3bIBATH
MEPBYIO TTOMOIIIb;

(hopMupOBaHNE BHIPAKEHHOHN B IOBEJACHUN HPABCTBEHHOM MO3UIIMH, B TOM YHCIIE CITIOCOOHOCTH K CO3HATEIFHOMY BBIOOPY 100pa, HDAaBCTBEHHOTO CO3HAHUS
Y TIOBEJICHUS Ha OCHOBE YCBOCHHUSI OOIEUETIOBEYECKUX IIEHHOCTEN M HPaBCTBEHHBIX YyBCTB (UECTH, JI0JITa, CIIPABEIIIMBOCTH, MUJIOCEPIUS U IPYKEITIO0MS);

pa3BUTHE KOMIIETCHIIMA COTPYAHUYECTBA CO CBEPCTHUKAMHU, JEThMHU MIIAIIETO BO3pAcTa, B3pPOCIBIMU B 00pa30BaTeIbHON, OOIIECTBEHHO TOJIE3HOM,
y4eOHO-HCCEA0BATEIIbCKOM, MPOEKTHON U APYTUX BHUJIAX JCSITCIbHOCTH.

JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOMIEHNH 00YYAKIINXCS K OKPYKAKOIIEMY MHUPY, ;KUBOH MPUPOJe, XyA0KeCTBEHHOI KYyJIbType:

MHPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAUMMOCTH HaYKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPUYECTBY,
BIIaJICHHE JJOCTOBEPHOM MH(pOpMAIMEH 0 IEPEOBBIX JOCTUKEHUAX U OTKPBITUSIX MUPOBOM M OTEUECTBEHHOI HAyKH, 3aMHTEPECOBAHHOCTh B HAyYHBIX 3HAHUAX
00 ycTpoiicTBe MHUpa U 00IIECTBA;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO, B TOM YUCIIE CaMOOOPa30BaHMIO, HAa IPOTSHKEHUU BCel )KM3HU; CO3HATEILHOE OTHOIIEHHE K HEMTPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCIIEUTHOM MPpodeccnoHalIbHOM U 0011IeCTBEHHON NEesITeIbHOCTH;

HKOJIOTHYECcKas KylbTypa, OepekHOe OTHOIICHHSI K POJAHOM 3eMJle, TPUPOIHBIM OoraTtcTBaM Poccun n Mupa; mOHUMaHKUEe BIUSHUS COLUAIBHO-
HKOHOMMYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOJIHOMN M COIMAIBHOM Cpefibl, OTBETCTBEHHOCTD 32 COCTOSIHUE IIPUPOIHBIX PECYPCOB; YMEHUS U HABBIKU
pPa3yMHOT0 MPUPOAOIOJIB30BAHUSA, HETEPIIUMOE OTHOIICHHE K JICHCTBUSAM, IPUHOCSIIUM Bpe SKOJIOTUH; IPHOOPETEHUE OTbITa 3KOJIOr0-HaMPABICHHOM
NesITeNIbHOCTH;

ACTETUYECKOE OTHOIIECHUS K MUPY, TOTOBHOCTh K 3CTETHYECKOMY 00YCTPONUCTBY COOCTBEHHOTO OBITA.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHUIT 00y4alOIIUXCS K ceMbe H POANTEIAM, B TOM YHCJIe OAT0TOBKA K ceMeiiHOM KU3HM:

OTBETCTBEHHOE OTHOILIEHUE K CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPHUHSITHS LIECHHOCTEH CeMEHHOM KU3HU;

MOJIOKUTETBHBIA 00pa3 CeMbH, POJIUTENHCTBA (OTLIOBCTBA M MATEPUHCTBA), MHTEPUOPHU3ALIHS TPAJAULMOHHBIX CEMEHHBIX IIEHHOCTEH.

JInYHOCTHBIE Pe3yJIbTAThI B chpepe OTHOMIEHHS 00yYAIOIIUXCS K TPYAY, B cepe CONMATBLHO-IKOHOMUYECKHX OTHOILICHMI:

yBakeHHE KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTH K 3all[UTE CBOEH COOCTBEHHOCTH,

OCO3HAHHBII BEIOOp Oynyie mpodeccru Kak myTh U Coco0 peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIaHOB;

TOTOBHOCTH 00YUaIOIIUXCS K TPYIOBOM MpodecCHOHANBHOM AeITeIbHOCTH KaK K BO3MOXKHOCTH y4acTHsl B PEIICHUH JTUYHBIX, OOIIECTBEHHBIX,
rOCy/IapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOIIEM;



NOTPEOHOCTh TPYAUTHCS, YBAKECHUE K TPYLY U JIIOJSIM TPy/a, TPYIOBBIM JOCTIKEHHIM, J0OPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOIIIEHHE K
pasHBIM BUAAaM TPYJIOBON AEATEIBHOCTH;
TOTOBHOCTH K CAMOOOCITY>KUBaHUIO, BKJIIOUasi 00y4EeHUE M BHITIOJIHEHUE IOMALTHUX 00sI3aHHOCTEH.
JInuHOCTHBIE pe3y/ibTaThl B chepe PU3NIECKOI0, NCUXOTOTHYECKOr0, COMATBLHOI0 H AaKaAeMHYeCKOro 0J1aronoy4ust 00y4aomuxcs:
¢bu3nvecKoe, SMOIMOHATBHO-TICUXOJIOTUYECKOE, COIIMAIbHOE OIaronorydne o0y4Jaromuxcs B )KU3HN 00pa30BaTeIbHOM OpraHu3aliy, OIYIIeHHE JEThbMHU
0€30IMaCHOCTH U TICHXOJOTHYECKOT0 KOM(OpTa, MHOOPMAITUOHHON OE€30MTaCHOCTH.
Inanupyemblie MeTanpeiMeTHbIE Pe3yJIbTAThI .
MertanpeaMeTHbIe pe3yIbTaThl OCBOSHHSI OCHOBHON 00pa30BaTeIbHON POTrPaMMBI MTPEACTABICHBI TPEMSI IPYIIIIaMH YHHUBEPCATBHBIX YI€OHBIX
neiicteuit (YY ).
1. PeryasiTUBHbIe yHHBepcaJbHble yUeOHbIE AeiicTBUSA
BbInyCKHMK HAYYHTCS:
CaMOCTOSITEIIEHO OTIPE/ICISITh e, 33/1aBaTh MapaMeTPhl M KPUTEPHUH, TIO KOTOPBIM MOKHO OTIPEICIHTh, YTO LIEJb JOCTHTHYTA,
OIIEHUBATh BO3MOJKHBIE TIOCIIECTBHS JJOCTIKEHUS ITOCTABIICHHOM 1M B ACATEIBHOCTH, COOCTBEHHOH JKU3HU M KU3HU OKPYKAIOIIHX JIFOJIEH, OCHOBBIBASICh
Ha COOOpaXKEHUSIX ITUKU U MOpaJI;
CTaBHUTh M POPMYITUPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEILHON JACATEIIFHOCTH U )KU3HEHHBIX CHTYAIIUsX;
OIICHUBATh PECYPCHI, B TOM YHMCIIC BPeMs U IpyTrue HeMaTeprualbHbIE PECYpChl, HEOOXOIUMBIE JIJISl TOCTHXKEHUS TIOCTABIICHHOH 11eTIH;
BEIOMPATH MYTh TOCTHIKCHUS 11eITH, IJIAHUPOBATH PEIIEHUE MMOCTABIICHHBIX 3a/1a4, ONITUMU3UPYS MaTepHUalbHbIC U HEMaTepHaIbHbIE 3aTPATHI,
Opranu3oBbIBaTh 3 (HEeKTUBHBIN TOUCK PECYPCOB, HEOOXOMUMBIX [UIS TOCTHKEHUS ITOCTABIICHHOM 1IENH;
COIIOCTAaBIIATh MOJYYCHHBIH PE3YNbTAT IESTSIFHOCTH C MMOCTABJICHHOW 3apaHee IeITbIO.
2. Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBHS
BbIMyCKHUK HAYYHUTCS:
WCKaTh M HAXOAUTh 000OIIEHHBIE CITOCOOBI PEIIeH s 3a/1a4, B TOM YHCIIe, OCYIIECTBIISTh Pa3BEPHYTHIH HH(OPMAIIMOHHBII IMOMCK U CTABUTH HA €T0 OCHOBE
HOBBIE (Y4cOHBIC U TTO3HABATEIIbHBIC) 331aUH;
KPUTHYECKH OI[CHUBATh M HHTEPIIPETUPOBATh HH(POPMAIIMIO C Pa3HBIX IMO3UINH, PacloO3HaBaTh U (PUKCUPOBATH MPOTUBOPEUHS B MH(POPMAITMOHHBIX
HCTOYHHKAX;
UCIIOJIb30BATh PA3JIUMYHBIC MOJIEIbHO-CXEMATHYECKUE CPENICTBA IS MTPECTABICHHS CYIICCTBEHHBIX CBS3EH U OTHOIICHUH, a TAK)KE TPOTHBOPEUHIA,
BBISIBJICHHBIX B HH(OPMAIIMOHHBIX UCTOYHUKAX;
HAXOJIUTh ¥ NMIPUBOJIUTh KPUTUYCCKHE aPTYMEHTHI B OTHOIICHUY JICHCTBUI U CY)KICHUH JPYroro; CIIOKOHHO M pa3yMHO OTHOCHTBCS K KPUTUYECKUM
3aMEYaHHUSIM B OTHOIIICHUU COOCTBEHHOTO CY)KJICHUS, pACCMaTPUBATh X KaK PeCypc COOCTBEHHOTO Pa3BUTHS;
BBIXOJIUTh 32 PAMKH YU4EOHOTO TPEMETa M OCYIIECTBIIATH IIeJICHANPABICHHBIN TTOUCK BO3MOKHOCTEH ISl MIMPOKOTO IIEPEHOCa CPEJICTB U CIIOCOO0B
JIeHCTBUS,
BBICTPaMBaTh WHANBUAYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YIUTHIBAsI OTPAaHUUEHHSI CO CTOPOHBI IPYTHMX YIYACTHUKOB M PECYPCHBIC OTPAHUYCHUS,
MEHSTh U yACP)KUBATh Pa3HbIC MO3UIMK B TIO3HABATEIILHON JCITEIBHOCTH.
3. KomMMyHHUKaTHBHbIE YHUBePCAJIbHbIE YUeOHbIE TeiiCTBUS
BbInycKHHK HAYYHTCSI:
OCYIIECTBIATH JIETIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHM, TaK M CO B3pOCIBIMU (KaK BHYTPH 00pa3oBaTeIbHOM OpraHu3aliy, Tak U 3a ee mpeaenamu),
noAOUpPATh MAPTHEPOB /TS IETT0BOM KOMMYHUKAIIMUA UCXOIS U3 COOOpaKEHHI pe3yabTaTUBHOCTH B3aMMO/ICHCTBHS, a HE JIMYHBIX CUMITATUH;



MIPH OCYIIECTBIICHUU TPYIIIOBON pabOTHI OBITh KaK PYKOBOJMUTEIEM, TaK U WICHOM KOMAaH/IbI B Pa3HBIX POJISIX (T€HEPATOP UICH, KPUTHK, UCTIOTHUTEIb,
BBICTYIAIOUIUHN, SKCIIEPT U T.1.);

KOOPJMHUPOBATH U BBITIOJHATH PAaOOTY B YCIOBHAX PEaTbHOTO, BUPTYATHHOTO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS;

Pa3BEpHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM aJICKBATHBIX (YCTHBIX M MUChbMEHHBIX) S3BIKOBBIX CPEJICTB;
pacrno3HaBaTh KOHQJIMKTOTCHHBIE CUTYallU! U TIPEIOTBPANIATh KOH(IUKTHI 10 MX aKTUBHOH (a3bl, BEICTPAUBATH JCIIOBYIO U 00pa30BATEIIBHYIO
KOMMYHHKAITUIO, N30eTast TMIHOCTHBIX OIECHOYHBIX CYXKICHUH.
I[lnanunpyeMblie npeaMeTHbIE Pe3yJbTaThI.
B pe3yibTaTe u3yueHusi yueOHOro npeamera «XuMusi» Ha YPOBHe cpeaHero 0011ero oopa3oBanus:
BbInycKHUK HA YriIy0JIeHHOM YPOBHE HAYYHTCH:
— pacCKpbIBaTh Ha NpUMEpPax poJjib XMMUHU B q)OpMI/IpOBaHI/II/I COBpeMCHHOﬁ Hay‘IHOﬁ KapTHWHbI MHpa U B HpaKTI/ILICCKOI\/'I JACATCIIbHOCTHU Y€JIOBCKA, B3AUMOCBA3b MCKIAY
XUMHEH U APYrUMH €CTECTBEHHBIMU HayKaMU;
— WJIIOCTPUPOBATH Ha MMPUMEpPAX CTAHOBJICHHUE U 3BOJIIOLIUIO OpI‘aHH‘IeCKOﬁ XMMUH KaK HAYKH Ha Pa3JIMYHbIX UCTOPUYCCKUX ITallaX €€ Pa3BUTHUS,
— YCTaHaBJIMBATb MPUYIUHHO-CIICACTBCHHBIC CBA3HU MCKAY CTPOCHUCM aTOMOB XMMHUYECKHX 3JICMCHTOB U ICPUOJUICCKUM U3MCHCHUCM CBOMCTB XUMHUYECKUX
DJIEMCHTOB U UX COG)II/IHGHI/Iﬁ B COOTBETCTBHUH C ITOJIOKCHUECM XUMHUUYCCKUX 3JICMCHTOB B HepI/IO)II/I‘{eCKOf/'I CHCTEMCE,
— aHAJIM3UPOBATh COCTAaB, CTPOCHUEC U CBOMCTBA BCHICCTB, IIPUMCHSIA ITOJIOKCHUSA OCHOBHBIX XUMHUYCCKHUX TeOpI/If;Ii XUMHUYCCKOTO CTPOCHUA OPraHUYCCKUX COQ)II/IHCHI/Iﬁ
A.M. bytnepoBa, cTpoeHHS! aTOMa, XUMUYECKOUN CBSI3H, JIEKTPOITUTUUECKON TMCCOIUAIMH KUCIOT U OCHOBAHWI;, YCTAHABINBATH IPUYHMHHO-CJICICTBEHHBIE CBSI3U
MEX/y CBOMCTBaMH BEILECTBA U €r0 COCTABOM M CTPOCHHUEM;
— [IPUMCHATH ITpaBuJia CHUCTEMAaTHICCKON MG)K)IYHapO)IHOI‘/'I HOMCHKIJIATYPhBI KaK CPEACTBA PA3JIMYCHUS U I/IlIeHTI/I(i)I/IKaIII/II/I BCHICCTB I10 UX COCTaBYy U CTPOCHUIO,
— COCTaBIISTh MOJICKYJISIPHBIE U CTPYKTYPHBIE ()OPMYIIBI HEOPTaHMUECKUX U OPraHMYECKHUX BEIIECTB KaK HOCHUTeNel MH(QOpMAauK O CTPOSHHUH BELIECTBA, €0
CBOICTBaX M MPUHAUICKHOCTH K OTPEIICHHOMY KJIacCy COeIMHEHUIA;
— O0OBSACHATH IPUPOJTY U CIIOCOOBI 00pa30BaHUsI XUMHYECKOW CBS3H: KOBAJICHTHOH (TIOJSIPHOM, HETIOSIPHOH ), HIOHHOM, METANTHIECKOH, BOJIOPOTHON — C IIEITHI0
ONpe/ieNIeHHsI XUMHUECKOH aKTHBHOCTH BEIIIECTB;
— XapakTepu30BaTh (YU3NUECKHE CBOICTBA HEOPTaHUYECKUX M OPTaHWIECKUX BEIIECTB H YCTAHABIUBATH 3aBHCUMOCTD (PU3MIECKUX CBOMCTB BEUIECTB OT THUIIA
KPHUCTAJNIMYECKON PENIETKY;
— XapaKTepu30BaTh 3aKOHOMEPHOCTH B U3MEHEHHN XHMUYECKIX CBOWCTB MTPOCTHIX BEIECTB, BOJAOPOIHBIX COCMHEHHH, BRICIIMX OKCHIOB U THIPOK CHJIOB;
— MPUBOJUTH MPHUMEPhI XUMHUCSCKAX PEAKIIHI, PACKPBIBAIOIIIX XapaKTePHbIC XUMUYECKIE CBOMCTBA HEOPTAaHMUECKUX U OPraHUYECKHUX BEIIECTB U3yYCHHBIX KJIACCOB
C IIETBI0 UX UICHTH(HUKAIINH U 0O0BSICHEHUST 00JIaCTH IPUMEHEHUS;
— ONpPEJIETSATh MEXaHU3M PEaKIMH B 3aBHCUMOCTH OT YCJIOBHI POBEACHHS PEAKIMU ¥ IPOTHO3UPOBATH BO3MOXKHOCTD IPOTEKAHUS XUMUYECKUX PEaKIHii HA OCHOBE
THUIa XUMHYECKOU CBSI3H U aKTUBHOCTHU PEarcHTOB;
— YCTaHABJIMBATh 3aBUCHMOCTD PEAKIIMOHHON CITIOCOOHOCTH OPraHUYECKHX COCIMHEHHI OT XapaKkTepa B3aMMHOrO BIIMSHUS aTOMOB B MOJIEKYJIaX C IIEJIbIO
MPOrHO3MPOBAHHS IIPOAYKTOB PEAKIINH;
— YCTaHaBJIMBATh 3aBUCHMOCTb CKOPOCTH XMMUYECKOW PEaKIMU M CMEIICHHS XUMHUYECKOTO PAaBHOBECHS OT Pa3IMUHBIX (PaKTOPOB C LEIbIO OMPEeICHHS
ONTHUMAIBHBIX YCIOBHUIl MPOTEKAHHS XUMHUYECKUX MPOLIECCOB;
— YCTaHABJIMBATh TEHETUYECKYIO CBSI3b MY KJIacCaMH HEOPTaHHMUYECKUX U OPraHUYECKHUX BEIICCTB /ISl 000CHOBAHHS MPUHIUITHATBHON BO3MOXKHOCTH MOTYYCHHS
HEOPraHMYECKHX M OPTaHUYECKUX COCMHEHUH 3aJaHHOTO COCTaBa U CTPOCHHUS;
— 1o0MPaTh PEareHThl, YCIOBHS U OMPEESATh MPOAYKTHI PEaKIUi, MO3BOISIONIUX PEATH30BaTh Ja00paTOpHBIE M MMPOMBIIIICHHBIE CITOCOOBI MOMyYeHHS BKHEHIIINX
HEOPraHMYECKHX M OPTaHUYECKUX BEIIECTB;
— OMpENeNATh XapaKTep CPe.Ibl B pe3ylibTaTe THAPOIN3a HEOPTaHUIECKUX U OPTaHHMYECKHUX BEIIECTB U MPUBOJUTH IPUMEPHI THIPOJIN3a BEIIECTB B MIOBCETHEBHOM
KM3HH YEJIOBEKa, OMOIOrnYeCKUX OOMEHHBIX MPOIIeCcCaxX U MPOMBIIIICHHOCTH;



— OPpUBOAUTD IIPUMEPBI OKUCIIMTCIbHO-BOCCTAHOBUTECIIbHBIX pCaKHHﬁ B IIpUPOAC, ITPOU3BOACTBCHHLBIX IIPOLECCaX U X KUZHCACATCIBHOCTH OPraHu3MOB;

— 000CHOBEIBATh MPAaKTUYICCKOC UCITOJIb30BAHUEC HCOPTAHNYCCKUX U OPraHNMYCCKUX BEIICCTB U UX peaKuyn‘/’I B [IPOMBIIJICHHOCTHU U 6LITy;

— BBIIOJIHATh XUMHUYECKUH OKCIICPUMCEHT 110 paCliO3HAaBAHHUIO U ITOJYUCHHUIO HCOPTaHNYCCKUX N OPraHNYCCKUX BCIICCTB, OTHOCAIIUXCA K pa3JIMYHbIM KiIaCcCaM
COCJIMHEHMI, B COOTBETCTBUHU C MPaBUIIAMH U MTpHUeMaMu 06e301acHON pabOThl ¢ XUMHUUECKMMU BEIIECTBAMU U JIAOOPaTOPHBIM 000pyI0BaHUEM;

— NIPOBOJIUTH PACUYETHI HA OCHOBE XUMHUECKUX (POPMYII U YpaBHEHUH peakiMii: HaX0XkJIeHHe MOJIEKYIIpHON (OPMYJIbl OPraHUYECKOr0 BEIIECTBA 110 €ro MJIOTHOCTH U
MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOAAIINUX B €0 COCTAB, WIM I10 IIPOAYKTAM CropaHus; pacucThbl MacCOBOH 01 (MaCCBI) XUMHUYCCKOI'0 COCANMHCHNA B CMECH,; pACUCThI
Macchl (00beMa, KOTMYeCTBa BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJJHO U3 BEIIECTB JIaHO B M30BITKE (MMEET MPUMECH ); PaCYEThl MACCOBOM HJIM OOBEMHOM 101N
BBIXO0/1a TIPOAYKTA PEAKIIMH OT TEOPETUIECKA BO3MOXKHOT'0; pacieThl TeIIOBOro 3P deKTa peaKkinu; pacieTbl 00bEMHBIX OTHOIIEHUH T'a30B MPH XUMUYECKUX
peaxIusx; pacueTsl Macchl (00beMa, KOIMYEeCTBa BEIIECTBA) MPOAYKTA PEAKIIMH, €CJIM OJTHO U3 BEIIECTB JIaHO B BUJIE PACTBOpA C OMPECICHHON MacCOBOM JoJei
PacTBOPEHHOT' O BELIECTBA;

— UCIOJIb30BATb METOAbI HAYYHOT'O NO3HAHUS: aHAJIN3, CUHTE3, MOJACITIMPOBAHUC XUMHUYCCKUX IMTPOLCCCOB U SIBJICHUH — Ipyu pCHICHUN y‘le6HO-I/ICCHCI[OBaTCJIBCKI/IX
3aj1a4 10 U3Y4YEHHUIO CBOICTB, CIIOCOOOB MOIYYEHHS U PACIIO3HABAHUS OPTraHUYECKUX BEIECTB;

— BJIAJCTh IMpaBUIaMn 0e30I1acHOro 06pameH1/15{ C CAKHMMU, TOPHOYMMHU U TOKCUYHBIMU BEUIECCTBAMU, CPEICTBAMU OBITOBOI XHUMHH,

— OCYILECTBIIATH MOMCK XUMHUYECKON MH(OpMaMK 110 Ha3BaHUAM, HJICHTU(UKATOPaM, CTPYKTYPHBIM (pOpMyiaM BEIECTB;

— KPUTHYECKH OIIEHUBATh U MHTEPIPETUPOBATh XMMUYECKYIO HH(OpMAIIHIO, COJEPIKAIIYIOCS B COOOIIEHUSIX CPEACTB MaccoBoi nH(popmanuu, pecypcax MHTepHera,
HAyYHO-TIOMYJIIPHBIX CTAThSIX C TOUKU 3PEHUS €CTECTBEHHO-HAYYHOI KOPPEKTHOCTH B IIEJISAX BBISIBICHHS OIIMOOYHBIX CYXACHUH U (HOPMUPOBAHUS COOCTBEHHOM
MO3UIINH,

— YCTaHaBJIMBATh B3aUMOCBSI3U MEXy (hakTaMH U TeOpueH, MPUUNHOMN U CIEACTBUEM IIPH aHAIN3E MPOOJIEMHBIX CUTYallnii 1 000CHOBAHNY PUHUMAEMBIX PEIICHUN
HAa OCHOBE XMMHYECKHUX 3HAHUM;

— MPEJICTABIATH ITYTH PEIICHUS II100ANBHBIX MPOOJIEM, CTOSIINX TEPE]] YEIOBEUYECTBOM, U IEPCIIEKTUBHBIX HANIPABICHUN PA3BUTUS XUMHUECKHX TEXHOJIOTHIA, B TOM
YHCIIe TEXHOJIOTMH COBPEMEHHBIX MaTEPHAIOB C Pa3IMYHON (PYHKIIMOHAIBHOCTHIO, BO30OHOBIISIEMBIX HCTOYHHKOB CBHIPhsSI, NEPEPAOOTKH U yTHIIN3AIHH
MIPOMBIIUIEHHBIX U OBITOBBIX OTXOJIOB.

BhpInnycKHUK Ha yIJIy0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHTHCH:

— ¢hopmynuposamu yenv UCCIe008aHUsL, BbLOBULAMb U NPOBEPSIMb IKCNEPUMEHMATLHO SUNOME3bL 0 XUMUYECKUX CEOLCMBAX 6eUeCmE Ha OCHO8E UX COCMABA U
CMpoeHUsl, UX CHOCOOHOCIU 6CIYNANMb 8 XUMUYeCKUe PeaKyul, 0 Xxapakmepe u npoOyKmax pasiuiHblX XUMU4eCcKUx peakyull;

— CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCNEPUMEHMbL C CODI0OeHUeM NPasui 6e30nacHoll pabomel ¢ gewecmaamu U 1a60pamopHsim
o0bopyoosanuem,

— UHMEPNPEeMUPo8ams OAHHble O COCMABe U CIMPOCHUU GeUeCms, NOJLYUEeHHbLE C NOMOWBIO COBPEMEHHBIX PUIUKO-XUMUYECKUX MeMOo008;

— ONUCHIBAMb COCMOSIHUE INEKMPOHA 8 AMOMe HA OCHOBE COBPEMEHHBIX KEAHMOBO-MEXAHUYECKUX NPeOCmAgIeHUll O CIMPOCHUU AmomMa 015l 00bICHEHUS Pe3yTbmamos
CREKMPAIbHO20 AHAU3A BEUWECME;

— Xapakmepuz08ams poib A30MoCcO0EPHCAUUX 2eMePOYUKTULECKUX COCOUHEHUL U HYKTEeUHOBBIX KUCTION KAK GANCHEUUUX OUONOUYECKU AKMUBHBIX 6eUjecms;

— NPOCHO3UPOBAMb 03MONCHOCTb NPOMEKAHUSL OKUCTUMENbHO-80CCMAHOBUMETbHBIX PeAKYULL, IeHCAUUX 8 OCHOBE NPUPOOHBIX U NPOU3B00CIBEHHBIX NPOUECCOS.

COJEP)KAHME.
Yriay0aeHHbIi ypOBEeHb
OCHOBBI OPraHNYeCKOH XHMHH
IlosiBneHue 1 pa3BUTHE OPraHNYECKOM XUMMH Kak Hayku. [IpenmeT oprannueckoit xumun. MecTo u 3Ha4eHHE OpraHM4eCKON XUMHUHU B CUCTEME
€CTECTBEHHBIX HayK. B3auMOCBs3b HEOPraHMUYECKUX U OPraHUYECKUX BELIECTB.



XHUMHUYECKOE CTPOCHUE KaK MOPSII0OK COETMHEHHS] aTOMOB B MOJIEKYJIE COIVIACHO MX BaJeHTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUN XUMUYECKOTO
CTpOEHHUs OpraHnueckux coeauHenuit A.M. ByriepoBa. Yriaepouslii CKeeT Opranndeckoi MojaeKysibl. KpaTHOCTh XUMHUUYECKOW CBSI3U. 3aBUCUMOCTh CBOMCTB
BEIIECTB OT XUMUYECKOTO CTpoeHHs MoJieKy1. Mi3omepus u n3omepsl. [lonsatre o pyHkumonanpHoi rpymme. [IpuHimmns! kiaccuukanuy opraHuuecKiux
coeHeHu. MexyHapo1Hasi HOMEHKIIATypa U IPUHIMITEI 00pa30BaHUs Ha3BaHUNA OPTaHUYECKUX COCTUHEHUH.

Knaccugukanus 1 0cCOOEHHOCTH OpraHMYECKUX peakuuii. Peaknnonnsie neHTpsl. [lepBoHavyanbHbIe MOHATHS O TUTIAX H MEXaHU3MaX OPraHNYeCKUX
peakuuii. 'oMOIMTHYECKUI U TeTEPOIUTUYECKUH pa3pblB KOBAJIEHTHON XUMHUECKOH cBsI3U. CBOOOIHOPAUKAIBHBIN U HOHHBIA MEXaHU3MbI PEAKIIH 1.
[TonsTue o HyKiIeoduiIe 1 3MeKTpoduIe.

AnkaHpl. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl ME€TaHa. sp3-rudbpuaunsanus opouTaieil aToMoB yriiepoa. 'omosoruueckuii psa u
obmias ¢popmyna ankaHoB. CuctemaTrueckas HOMEHKIIaTypa aJIkaHOB U paaukaioB. M3oMepus yriepoHoro ckenera. dusnueckue cBOMCTBa aJlKaHOB.
3aKOHOMEPHOCTH U3MEHEHUS! PU3NYECKUX CBOMCTB. XMMHUUYECKUE CBOMCTBA aJIKaHOB: TaJIOTEHUPOBAHUE, IETHAPUPOBAHUE, TEPMUUECKOE PA3JI0KEHNE, KPEKUHT
KaK CIocoObl MOTY4Y€HNs Ba)KHEHIINX COETUHEHUI B OpraHM4ecKkoM CHHTe3€e. [ opeHne ajJKkaHOB KaK OJJMH U3 OCHOBHBIX HCTOYHHUKOB TEIlIa B
MIPOMBIIIJIEHHOCTH U ObITY. M30Mepu3anus Kak crnocod Moay4eHHs BbICOKOCOPTHOTO OeH3nHa. MexaHu3M peakliui CBOOOJHOPAINKAIILHOTO 3aMEIICHHUS.
[Tonydyenue ankanos. Peakius Bropua. HaxoxneHne B mpupoie U MPUMEHEHNE aJIKaHOB.

Huknoankansl. CTpoeHHe MOJIEKYI LUKJIoankaHoB. O6mas Gopmyna nukioankaHoB. HoMeHkmaTypa nukioankaHoB. M3omepust IUKI0aIKaHOB:
YTIEPOJHOIO CKeleTa, MEeXKIIaccoBas, POCTPaHCTBEHHas (1iuc-TpaHc-nu3oMepus). Crenrdrka cBOWCTB HUKIOATKAHOB C MaJIbIM pa3MepoM IHKiIa. Peakunu
MIPUCOEAVHEHUS U PAIUKAIIBHOTO 3aMEIICHUS.

AJIKeHBI. DIIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOSHHIE MOJIEKYITBI THIICHA. SP2-THOpuan3anus opouTaneii atroMoB yriaepoaa. [1- u [J-cBs3u.
I'omonoruueckwnii psin u obmas hopmyna ankeHoB. HomeHknaTypa ankeHoB. Mi30Mepus aKeHOB: YIIEpPOHOTO CKeleTa, MOJIOKEHHUST KPaTHOM CBSI3H,
MPOCTPaHCTBEHHAA (IIUC-TPaHC-U30MeEpHs), MeXKIaccoBasd. PU3MUECKe CBOMCTBA alKeHOB. Peakinu a5eKTpoHIIbHOTO MPUCOEIMHEHUS KaK CIioco0
noJstydeHus: (PyHKIIMOHAJIbHBIX MPOU3BOAHBIX YrieBoa0poa0B. [IpaBuio MapkoBHIKOBA, €T0 AJIEKTPOHHOE 000CHOBaHUE. Peakiiuu okuciaeHus u
nonuMepu3aui. [lonusTHIeH Kak KpYMHOTOHHAXKHBIN MPOIYKT XUMUYECKOTO MPOU3BOACTBA. [IpoMbliieHHbIE U TaO0OpaTOPHBIE CLIOCOOBI MOTYYECHHUS
ankeHoB. [IpaBuio 3aiiueBa. [IpumeHeHue aaKkeHoB.

Anxaauensl. Kinaccudukanus ankaaieHoB 110 B3aMMHOMY PacIioJIOKEHHIO KPAaTHBIX CBsi3ei B MoJiekyse. OcOOEHHOCTH IEKTPOHHOTO U
MIPOCTPAHCTBEHHOTO CTPOCHHUSI COTNPsKEHHbIXaNKaaueHoB. Oomas ¢popmyna ankagueHoB. HomenknaTypa u uzoMmepus ankaaueHoB. @u3ndeckue cBONCTBa
askaineHoB. XMMHUYECKHUE CBOICTBA allKaJJeHOB: PEaKIMK MPUCOEeTUHEHHS (THAPUPOBaHNE, raJoreHUpOBaHue), ropeHus u noaumepuszauuu. Bxkinag C.B.
JlebeneBa B mosyueHHE CHHTETUYECKOTO Kaydyka. Bynkanuzanus kaydyka. Pesuna. MHoroo6pasue BUJJOB CHHTETHYECKHX KaydyKOB, UX CBOMCTBA U
npuMeHenue. [lonydyenue aikaaueHoB.

ANKUHBL. DIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOEHUE MOJICKYIIBI alleTUIICHA. Sp-THOpuaAn3aius opouTaieil aToMoB yriiepoa. ['omonoruyeckuii paa u
obmras ¢popmyna ankuHoB. Homenknatypa. M3oMepusi: yriiepoIHOTO CKesleTa, MOJI0KEHUS KpaTHOH CBsI3U, MeKKIaccoBasi. Du3nueckue CBOMCTBa aIKUHOB.
XUMHUYECKUE CBOMCTBA aJIKHHOB: pEeaKIUU MPUCOEAUHEHHUS KaK COCO0 MOMydeHHsI IOJTUMEPOB U IPYTHX MOJIE3HBIX MPOIYKTOB. Peakiinu 3aMereHus.
['openue aneTuneHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHU JJIsl CBAPKU M pe3ku MeTaiioB. [lonydeHue aneTuiena NTupoIn3oM MeTaHa U KapOuJHbIM
MeroaoM. [IpuMeHenue aneTuiieHa.

Apensl. Ucropus oTkpeiTus O6en3ona. CoBpeMeHHbIE MPeACTaBIeHUs 00 AIEKTPOHHOM U IPOCTPAHCTBEHHOM CTpOoeHuH OeHsona. Mzomepus u
HOMEHKJIaTypa romMosioroB 6enzosa. O6mas ¢popmyna apeHoB. PU3HUECKue CBONCTBa OeH301a. XMMUYECKHE CBOMCTBA O€H30J1a: peaKIUM EKT PO(UILHOTO
3aMelleHus (HUTpOBaHKE, TaJIOT€HUPOBAHNE) KaK CIIOCO0 MOJIyYeHU ST XUMMUYECKHX CPEACTB 3alUThl paCTEHUI; MpUcoeIMHeHNs (THAPUPOBAHHE,
raJJoreHUpOBaHUE) KaK JJ0Ka3aTeIbCTBO HEMPEAEeNbHOr0 Xapakrepa 6ensona. Peakius ropenus. [loaydenue 6enzona. OcoOEHHOCTH XUMUYECKUX CBOMCTB
ToJIyosia. B3aumHoe BiMsiHuE aTOMOB B MOJIeKyJe Tonyosa. OpueHranoHHbie 3 dexTsl 3amMmectuTesnel. [lpumenenne romonoros GeH3oa.



Crnuptel. Knaccuduxanmsi, HoMmeHKIaTypa cnupToB. ['oMonorndeckuii psa v oomas opMysia npeaesbHbIX OJHOATOMHBIX CIUPTOB. M3oMepusi.
du3nueckne CBOMCTBA MNpEaACIbHBIX OAHOATOMHBIX CIIMPTOB. BOIIOpOI[HaSI CBA3b MCIKAY MOJICKYJIaMH U €€ BIIMAHUC HA (I)I/ISI/I‘-IGCKI/IG CBOMCTBA CIIMPTOB.
XUMHUYECKUE CBOMCTBA: B3aUMO/ICHCTBUE C HATPHEM KaK CIIOCO0 YCTAHOBJICHHSI HAJTMYUS THIPOKCOTPYIIIEI, C TAJIOTEHOBOIOPOIAMH KaK CIIOCO0 TOTyYeHUs
pacTBOpUTEIICH, BHYTPH- U MEKMOJIEKYISIpHAS IeTuaApaTanus. Peakius ropeHus: CoupThl Kak TOIuBo. [loirydaeHune staHoa: peakius OposKeHuUs TIIOKO3HI,
ruapaTanus atuieHa. [lpumenenue meranona u 3taHona. @U3nN0JIOrHYECKOE JISHCTBIE METAHOJIAa U 3TAHOJIa HA OPraHU3M YeJloBeKa. DTUIICHIJIMKOIIb U
TIIMLOCPHUH KaK NPEACTABUTCIIN MTPCACIIbHBIX MHOTOATOMHBIX CIIUPTOB. KauectBennas pCaKkuusg Ha MHOTI0OAaTOMHBIC CITUPTHI U €€ IPUMCHCHUC IJIA
pacro3HaBaHuA rJIIMOCprHa B COCTaAaBE KOCMCTUYCCKUX CPCICTB. HpaKTI/I‘-ICCKOC MNPUMCHCHHUEC 3TUJICHTIJIMKOJIA WU INIMLICPHUHA.

®denon. CtpoeHne MOJIEKYIBI (eHoJa. B3anMHoe BiMsiHEE aTOMOB B MoJiekyie (peHona. duszndeckue cBoiictBa heHosia. XMMHUECKHAE CBOMCTBA
(peakiuu ¢ HATpUEM, TUAPOKCHIOM HaTpusi, Opomom). [lonyuenue dpenona. [Ipumenenue penona.

Anpaerunsl 1 keToHbl. Kitaccudukanus anbaeruioB v keToHOB. CTpoeHHe PeIeIbHbBIX albIeTHI0B. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
KapOOHWIBHOM rpyniibl. ['oMosioruueckuit psij, odmas Gpopmyna, HOMEHKIATypa U U30MEpHs MPEACTIbHBIX allbIeruaoB. OU3ndeckue CBONCTBA P €ACITbHBIX
aJIbIETUI0OB. XUMUYECKHUE CBOMCTBA MPEEIHHBIX aJIbJIETUI0B: THIPUPOBAHHNE; KAYECTBEHHBIE PEAKIIUU Ha KapOOHWIIbHYIO TPYMNY (Peakius «cepeOpssHOTO
3epkaja», B3aumoeicteue ¢ ruapokcuiom meau (1)) u ux npumenenue aas oOHapyKEHUs PeIeNbHbBIX aJbJAECTUA0B B IPOMBIIIJIEHHBIX CTOYHBIX BO/IAX.
[Tonyuenue npenenbHbIX albIErHI0B: OKUCICHUE COUPTOB, THapaTanus aneruieHa (peakuus Kyuepoa). TokcuuHoCTh anpaeruios. [Ipumenenue
dbopmManpaeruaa U aleTanbaeruaa. ALEeToH KaK IpeJcTaBUTeNb KeTOHOB. CTpoeHre MoJieKybl alleToHa. OcOOEHHOCTH peakiuy OKHCIEHUS alle TOHA.
[IpuMeHeHue aneToHa.

Kap6onossie kucnotsl. Kiaccugukanns u HomeHki1aTypa kapOOHOBBIX KUCIOT. CTpoeHHUe NpeAeTbHbBIX 0JTHOOCHOBHBIX KApOOHOBBIX KHCIOT.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE KapOOKCHIIBHOU TPyl ['oMonornueckuii psi u odias hopmyna mpeaenbHbIX 0JHOOCHOBHBIX KapOOHOBBIX
KHUCT0T. PU3NYECKHE CBOWCTBA MIPEEIbHBIX 0JJTHOOCHOBHBIX KAPOOHOBBIX KMCIOT. XUMHUYECKHE CBOMCTBA MPEAEIbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIOT
(peakuuu ¢ MeTalIaMH, OCHOBHBIMH OKCHJaMH, OCHOBAHUSMU U COJISIMHU) KaK MOJATBEPKICHHUE CXOJCTBA C HEOPraHMYEeCKUMHU KHCIoTaMu. Peakiius
sTepudUKaluU U ee 00paTUMOCTb. BiusiHue 3amecTuTeneil B yriieBoAOPOIHOM paauKaie Ha CHITy KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XMMHUYECKUX CBOMCTB
MypaBbUHOH KUCIOTHL. [losryueHue npeaeabHbIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIOT: OKUCIICHHUE aIKaHOB, aJIKEHOB, IEPBUYHBIX CIUPTOB, aJIbIETUIOB.
Baxxueiimue npencraBuTen KapOOHOBBIX KUCIOT: MypaBbUHas, YKCYcHasi U OeH3oliHas. Briciiue npeaenbHble U HEMpeaenbHble KapOOHOBBIE KUCIIOTHI.
OnTuueckas uzoMepusi. ACHMMeETpHUecKUid aToM yriepoaa. [Ipumenenne kapOOHOBBIX KHCIIOT.

Crnosxuble 3¢upsl U sxupbl. CTpoeHHE M HOMEHKJIATypa CIO0XKHBIX 3QupoB. MexkiaccoBasi u3oMepus ¢ KapOOHOBBIMU KHCTI0TaMU. CriocoObl NOTyYeHH S
CII0XHBIX 3(upoB. OOpaTUMOCTh peakiuu 3repudukanuu. [[pumeneHue caoKHpIX 3UPOB B MUILEBOH U MapprOMEPHON TPOMBIIUIEHHOCTH. JKupbl Kak
CJIOXHBIE A(PUPHI IIULEPUHA U BBICIINX KapOOHOBBIX KUCIOT. PacTUTENbHBIE U )KUBOTHBIE XKUPBI, UX cocTaB. Dusnueckue cBOMCTBA KUPOB. XUMUUECKHE
CBOICTBa KUPOB: THAPUPOBAHUE, OKUCTICHHE. [ MIPOIN3 MM OMBUICHHE KUPOB KaK CIIOCOO MPOMBIIIIIEHHOTO MOJIYYEHHUS COJIeH BBICIINX KApOOHOBBIX KUCIOT.
[Ipumenenue xupoB. MbLI4A KaK COJHM BBICIINX KapOOHOBBIX KHCIOT. MoroIine cBOCTBa MbLIa.

VYrnesogasl. Knaccuduxanus yrneBogos. @usndeckrue CBONCTBA U HAXOXKACHHUE YIIIEBOJIOB B Ipupo/ie. [11roko3a Kak alnbAeruaocuupT. XUMHUECKUE
CBOJCTBA ITIOKO3bI: AlIMJIMPOBAHUE, ATTKUIMPOBAHKE, CIIUPTOBOE U MOJIOYHOKHUCIIOE OpOKeHHe. DKCIIepUMEHTAIbHbIE JOKA3aTeIbCTBA HATMYUS allbJCTUIHON U
CHUPTOBBIX TPy B Titoko3e. [Tomyuenue rimoko3sl. pykTosa kak uzomep rioko3sl. Pubosa u nezokcupudosa. Baxkueimue qucaxapuisl (caxaposa, JaKkTo3a,
MajbTO3a), UX CTpoeHHUE U (pru3ndeckue cBoiicTBa. [ MIpoIu3 caxaposbl, JJAKTO3bI, MabTO3bl. Kpaxman u 1emono3a Kak OMOJOTHYECKH € TTOJIUMEPHI.
XuUMHUYECKHE CBOMCTBA KpaxMana (THAPOIN3, KaueCTBEHHAs peaklus ¢ HOJIOM Ha KpaxMal U ee IpUMEHEHUe sl OOHApYKeHHsI Kpaxmala B MPOAYKTax
MUTaHus ). XUMUYECKHE CBOMCTBA IEJUTION03bI: THAPOJIN3, 00pa3oBaHue CIOKHBIX 3¢upoB. [Ipumenenne u 6uosjorudeckas poiab yriaeBoaoB. OkucieHue
YTJI€BOJIOB — UCTOUYHUK SHEPTUH KUBBIX OpraHu3MoB. [ToHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX HA IIPUMEpE alleTaTHOTO BOJIOKHA.

WNnentuduxais opraHuuecKuX COeMHEeHNH. [ eHeTrnuecKkas CB3b MEXy KIIacCCaMH OPTaHUYECKUX COETUHEHUH.



Awmwunsl. [lepBudHbIe, BTOpUYHBIC, TPETUYHBIC aMUHBI. Kitaccudukamnusi aMMHOB TIO TUITY YIJIEBOIOPOJIHOTO paauKaia U YUCITy aMUHOTPYII B MOJICKYIIE.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MPEAEIbHBIX aMUHOB. PU3MUECKHE CBOMCTBA aMUHOB. AMUHBI KaK OPraHMYe€CKUE OCHOBAHUSI: PEAKIIUU C BOJIOMH,
KucnoTaMmu. Peakius ropeHusi. AHWIMH KaK IPECTaBUTENb apoMaTHIecKux aMiuHOB. CTpoeHune aHunrHa. [I[pudauHbl ocnabaeHuss OCHOBHBIX CBOWCTB aHHMJIMHA
B CPaBHEHUH C aMUHAMHU MPEICILHOTO psijfa. XUMUYSCKUE CBOMCTBA aHUJIMHA: B3aMMO/ICHCTBHE ¢ KHCIOTaMH, OPOMHOM BOJIOM, okucienue. [lomydenne
aAMUHOB aJTKMJIMPOBAHUEM aMMHAKa M BOCCTAHOBIICHHEM HHUTPOIIPOU3BOIHBIX YTIIeBOAOPOI0B. Peakmus 3ununa. [I[pumeHeHre aMuHOB B (hapMaIleBT MI€CKOU
MIPOMBIIIJICHHOCTH. AHWJIMH KaK ChIPbE JUIsl IPOM3BO/ICTBA AaHWJIMHOBBIX kKpacuteneid. CHHTE3bl HA OCHOBE aHUJIMHA.

AMUHOKHUCIOTHI 1 6enku. CoctaB 1 HOMEHKIaTypa. CTpOeHHEe aMUHOKHCIIOT. | OMOJIOTHYECKHUH Psill TPEeAeTbHBIX aMHUHOKUCIIOT. V30Mepus peaebHbIX
aMUHOKHCIIOT. DU3NYECKUE CBOMCTBA MPEICITbHBIX aMUHOKUCIOT. AMHHOKHCIIOTHI Kak aM(OTepHBIC OpraHrndecknue coequHeHus. CHHTE3 MeNTHIOB.
[Tenrtunnas cBsi3b. bruonorndeckoe 3HaUeHHE 0-aMUHOKHUCIIOT. O0JIacTh MPUMEHEHHS aMUHOKHUCIIOT. beku kak mpupogaeie OnomnonuMepsl. CocTaB M CTpOEHUE
6enkoB. OCHOBHBIE AMHUHOKHCIIOTHI, 00pa3yrolire 0emku. XMMHUYECKHUEe CBOMCTBA OCIKOB: THAPOJIN3, IEHATYpAIlHs, KaYECTBEHHbIE (IIBETHBIC) PEAKIIUU HA
oenku. [IpeBpamienus OenkoB nuiy B opranusme. buonornueckue GpyHkuuu 0enkoB. JJocTukeHUs B U3y4eHUH CTPOCHUS U CUHTE3a OEJIKOB.

A3oTcoiepKaIIre reTepouKIndeckue coequuenus. [Tuppon u mupuIuH: 3IEKTPOHHOE CTPOCHHE, apOMATHUECKHI XapakTep, pa3inune B MPOSBICHUU
OCHOBHBIX CBOICTB. HykiienHOBBIE KHCIIOTBI: cocTaB U cTpoeHue. Ctpoenue HykineoTu10B. Coctas HykiienHoBbIX kuciot (JIHK, PHK). Ponb HykiienHo BbIx
KHCJIOT B KU3HENIEATETLHOCTH OPTraHU3MOB.

Bricokomonekymnsapubie coenuaennsi. OCHOBHBIC MOHATHS BHICOKOMOJICKYJISIPHBIX COSAMHEHUI: MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BE€HO, CTETICHb
nommepu3anuu. Kinaccuduxarus monmumepoB. OCHOBHBIE CIOCOOBI MOTYYEHHUST BRICOKOMOJICKYISIPHBIX COSAMHEHUH: PEAKIIUU TTOJIUMEPU3AIUU 1
noyuKoHAeHcau. CTpOCHHE U CTPYKTYpa MOJIMMEPOB. 3aBUCUMOCThH CBOMCTB TIOJIMMEPOB OT CTPOCHHS MOJIEKYJ. TepMOTUTACTUYHBIE U TEPMOPEAKTHBHBIC
noymmepsl. [IpoBosiue opranndeckue nomMepbl. Kommo3utHbeie MaTepuaibl. [lepcreKTHBBI HCTIOIB30BaHUs KOMITO3UTHBIX MaTepualioB. Kimaccudu kamms
BoJIOKOH. CuHTeTHYEeCKHEe BOJIOKHA. [lonmadupHbie 1 moJuaMuIHbIe BOJIOKHA, UX CTPOCHHUE, CBOMCTBA. [IpakTHueckoe UCToIb30BaHUE BOJIOKOH.
CHHTEeTHYECKHE TUICHKHU: W30JISIIUS TSl TIPOBOJIOB, MEMOpAHBI JIJIsl OTIPECHEHUS BOJIbI, 3allIUTHBIC TUICHKH JIJI1 aBTOMOOMIIEH, TUTACTBIPH, XUPYPTHUeCKUE
noBs3ku. HoBbIe TEXHOJIOTHM JAJIbHEHIIIETO COBEPILICHCTBOBAHUS MOJMMEPHBIX MAaTEPUAIIOB.

Teopernyeckne 0CHOBbI XMMHUM

Crpoenue BemectBa. CoBpeMeHHasi MOJENb CTpOoeHUs aTroMa. [lyanusm snekrpona. KBanToBele uncna. Pacnpenenenue 3JeKTpOHOB MO SHEPTreT UU€CKUM
YPOBHSIM B COOTBETCTBUH C IPUHITMIIOM HAMMEHBIIICH SHEPTUH, MPABWIIOM XyH1a U npuHIunoM [laynu. OcoOeHHOCTH CTPOCHHUSI SHEPTETHUYECKUX YPOBHEH
aTroMoB d-311eMeHTOB. DieKTpoHHas KoHpurypamus aroma. Kiraccudukanus XuMAYECKHUX JIEMEHTOB (s-, P-, d-ameMenTs1). OCHOBHOE U BO30YKICHHBIC
COCTOSIHMS aTOMOB. BanieHTHbIe 251ekTpoHbl. [leproanueckas cuctema xuMmudeckux aiemeHToB J[.M. Menaeneesa. @uszndeckuii cmpicia [lepuoandeckoro
3akoHa J[.1. MenaeneeBa. [IpuurHbl 1 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB U UX COCAMHEHHUM 0 MEepUoJiaM U rpymnmnamMm. MUpoBO33p €HUECKOE
nHaydHoe 3HaueHue [lepuoauueckoro 3akona /.. Menaeneesa. IIpornosst JI.1. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.

DIeKTpOHHAs MTPUPOJIa XUMHYECKOH CBSA3H. DJIEKTPOOTPHIIATEILHOCTh. KoBalieHTHAS CBsI3b, €€ Pa3HOBUAHOCTH U MEXaHU3MbI 00pa3oBaHus (00 MEHHBIH
U JOHOPHO-aKIenTopHbIN). MoHHast cBsI3b. MeTamnnyeckas cBsizb. BogopoaHas cBsi3b. MexXMOIEKyIspHbIE B3aUMOICHCTBUSI.

Kpucrannuueckue u amopdHsbie BemiecTBa. THUIBI KPUCTAITUYECKUX PELIETOK (aTOMHAsI, MOJICKYJISIpHAsA, HOHHAS, METAITINYecKas ). 3aBUCUMOCTh
(bu3MYECKUX CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIIMUECKOH perneTku. [Ipuunnbl MHOrooopasus BemiecTB. CoBpeMeHHbIE IPEICTaBICHUS O CTPOSHUU TBEPADIX,
KUJKUX U Ta3000pa3HbIX BellecTB. JKuakue KpucTasibl.

XuMUYecKue peakiuu. ' oMoreHHbIe U reTeporeHHble peakiini. CKOpOCTh peakinu, €€ 3aBUCUMOCTD OT Pa3IMUHBIX ()aKTOPOB: IPUPOJIBI pearup yroumx
BEIIECTB, KOHIIEHTPAIIUU PEarupyroinx BeulecTs, Temneparypsl (mpasuiio Baut-I'odda), mmomany peakinoHHON TOBEPXHOCTH, HAJTMYUS KaTalu3aTopa.
DHeprus akTUBaluu. AKTUBUPOBAHHBIN KoMILiekc. KaTanuzaTopsl 1 kaTanu3. Posib KaTan3aTOpOB B IPUPOJIE U TPOMBIIIIEHHOM TPOU3BOCTBE.



[Tonsitue 06 sHTaNBIMK U 3HTpoIHU. DHeprus [ n60ca. 3akon ['ecca u cineacTBus u3 Hero. TemnoBbie 3PHEKTH XUMUYECKUX PEAKIIHHA.
Tepmoxumuyeckue ypaBHenus. O0paTuMocTh peakiuii. Xumudeckoe papHoBecre. CMelneHne XMMUIECKOT0 PaBHOBECHS IO ICHCTBUEM pa3IMUHBIX
(aKTOpOB: KOHIICHTPALIMU PEareHTOB WM MPOIYyKTOB PEaKIUH, JaBJICHUs, TeMIepaTypsl. Poiib cMeleHns paBHOBECHS B TEXHOJIOTHUECKUX MPOIIeccax.

Hucniepcusie cucreMbl. Kosutonansie cucremsl. MictuHHBIE pacTBOpHL. PacTBopeHne kak (pu3nko-xuMudeckuil mporecc. CriocoObl BRIpayKEeHHUs
KOHLIEHTPALIMK PACTBOPOB: MAcCOBasl J10Ji1 paCTBOPEHHOI'O BELIECTBA, MOJISIPHAsL U MOJIsUIbHAS KOHLEHTpauuu. TUTp pacTBOpa U TUTPOBAHUE.

Peakuuu B pacTBopax a5ekTposinToB. KauecTBeHHbIE peakiui Ha HOHBI B pacTBOpe. KUCI0THO-OCHOBHBIE B3aUMOJICHCTBHS B pacTBOpax. AM(OTEPHOCTD.
Nonnoe npousBenenue Boabl. Bogopoasiii mokasatens (pH) pacTBopa. I'naposns coneid. 3HaYeHHE THAPOIIM3A B OMOJOTHIECKIX OOMEHHBIX TPOIIECCaXx.
[IpumeHneHue ruipoau3a B IPOMBIILIIEHHOCTH.

OKHCAUTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIIH B IPUPOJE, TPOU3BOJCTBEHHBIX MPOIIECCAX U KUZHEACITEIbHOCTH OpraHu3MoB. OKHCIUTEIBHO -
BOCCTaHOBUTENbHBIN NOoTeHIHAN cpenbl. Juarpamma [1yp06s. TloBeaeHue BemecTB B cpeaax ¢ pa3HbiM 3HaueHueM pH. MeTo b1 371€KTPOHHOTO U 3JI€KTPOHHO-
HOHHOTO OanaHca. ["anbBaHMUYeCKUi IeMEHT. XMMHUYECKHE UCTOYHUKHU ToKa. CTaHIapTHBIN BOJOPOAHBIN A1ekTpoa. CTaHAapTHBIN AJIEKTPOAHBIN MOTEHLIUAT
cUCTeMBbl. P51 cTaHIapTHBIX 3JEKTPOIHBIX MOTEHIMANIOB. HanpaBieHne OKUCINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA. DIIEKTPOIN3 PACTBOPOB U PACIIJIABOB
coJielt. [IpakTnyueckoe MpUMEHEHHE AIEKTPOJIN3A IS MTOJIyYEHUS IIEJTOYHBIX, IEJI0YHO3EMENIbHBIX METAJUIOB U antoMuHUs. Koppo3us MeTannoB: BUIbI
KOPpPO3HUH, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3HUH.

OCHOBBI HEOPraHUYECKON XMMHUH

O6mas xapakrepuctuka neMeHToB [A—IIA-rpynn. Oxcuabl v nepoKcuibl HaTpusl U Kanus. Pacio3HaBaHne KaTHOHOB HAaTpusl U Kanus. Cosin HaTpus,
KaJIusl, KalblMsl U MarHus, UX 3HaU€HUe B IPUPOJIE U KU3HHU deloBeKa. JKecTKOCTh BOJIbI U CIOCOOBI ee ycTpaHeHus. KoMIuleKCHbIe COeTMHEH sl aTFOMUHHUSL.
ANIOMOCHIIKATEI.

Mertamnst IB-VIIB-rpynn (meap, nuHK, XpoMm, Mapraseir). OcoOeHHOCTH cTpoeHus aroMoB. Oomue hu3ndeckue 1 XuMuieckue cBoictaa. [lonmydaenne u
npuMeHeHne. OKCUAbl U THAPOKCU/IBI 3TUX METAIIOB, 3aBUCUMOCTh UX CBOMCTB OT CTENIEHU OKUCIICHMS dJIeMeHTa. BaxkHeimune conu. OKUCIUTE IbHBIE
CBOICTBa COJIEH XpOMa M Mapraiia B BbICIICH cTeNeHU OKUCIeHUs. KoMITIEKCHbIE COeTMHEHUS XpOMa.

O6mras xapakrepuctuka 31eMeHToB [VA-rpynmnel. CBoMCTBa, IOJIydeHHE U PUMEHEeHHE yriisd. CHHTE3-Ta3 Kak OCHOBA COBPEMEHHOU MPOMBIIIJIEHHOCTH.
AXTUBHUPOBAHHBIN Yroiib Kak agcopOeHT. HaHocTpykTypbl. MUpOBBIE JOCTHUKEHHS B 00JIACTH CO3/1aHUSI HAHOMATEPHAJIOB. DJIEKTPOHHOE CTPOCHUE MOJIEKYJIBI
yrapHoro rasa. [lonydenue u npuMeHeHue yrapHoro rasa. buongorudeckoe aeiictsue yrapaoro rasa. Kapouel kanpuus, anroMuHus 1 xkene3a. Kapoonats! u
ruapokapOoHatsl. KpyroBopoT yrieposa B K1BOI 1 HexUBOI npupoae. KauecTBennast peakius Ha kapOoHaT-noH. Du3nueckrue U XMMUYECKUE CBOMCTBA
kpemuusi. Cumnansl v cumunuabl. Oxeun kpemuus (IV). Kpemuuessie kucnots! u ux coiu. CHUIIMKaTHbIE MUHEPAIbl — OCHOBA 36MHON KOPBI.

OO6mas xapaktepuctuka neMeHToB VA-rpymibl. Hutpuael. KauecTBeHHas peakiusi HAa MOH aMMOHHMSI. A30THAs KUCJIOTa Kak OKUCIUTeNb. Hutparsl, ux
¢buznueckue U XuMu4eckre cBorcTBa, mpuMeHneHue. CBoiicTBa, nonydyeHue u npumerHenne pocdopa. ®ochun. @ocdopusie u noaudocHopHbIie KUCIOTHI.
buonorudeckas pois ¢pocdaTos.

O6mas xapaktepuctuka aneMeHToB VIA-rpynmnel. OcoOble cBOMicTBa KOHIIEHTPUPOBAHHOM cepHOM KUCIOThL. KauecTBeHHBIE peakiiu Ha CyIbhuI-,
CynbdUT-, U CyIbhaT-HOHBI.

Oomas xapaktepuctuka neMeHToB VIIA-rpynmnsl. OcobenHoCcTH XUMHH (hTopa. ['agoreHoBo10po/ibl U X MOTydeHHe. [ atoreHoBoJ0POJHbIE KUCIOThI U
ux conu. KauecTBeHHbIE PEAaKIMK Ha TaJIOTeHUA-HOHBI. Kucnopoacoaepkamniue coeAMHeHns xjaopa. [[puMenenne rajoreHoB u X BaKHEHIINX COEAUHEHUH.

bnaroponusie rassl. [IpuMeHeHre 6;1aropoIHbIX ra3oB.

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB ITPOCTBIX BEILECTB, BOJOPOAHBIX COEAUHEHUH, BBICIIMX OKCUIOB U THIPOKCUIOB.

WnenTudukanys HEOPraHM4eCKUX BELIECTB U HOHOB.

Xumus 4 KU3Hb



Hayunbie MeTo1b1 mo3HaHus B XuMmuH. Victounnku xumudeckoit uaopmanmu. [lorick nHGopMaIym mo HazBaHUSM, HISHTU(PUKATOPAM, CTPYKTYPHBIM
bopmynaM. XUMHUYECKHI aHAIN3, CHHTE3, MOJCTUPOBAHNE XUMUYECKUX MIPOIIECCOB U SABJICHUN KaK METOAbI HAYYHOT'O MO3HAHUS. MaTeMaTH4ecko e
MO/ICIIMPOBAHHUE MPOCTPAHCTBEHHOTO CTPOCHHUS MOJIEKYII OpraHnYecKuX BemecTB. CoBpeMeHHbIE (PH3UKO-XUMHUECKUE METO bl YCTAHOBJICHHUS COCTaBa U
CTPYKTYpBI BEILIECTB.

Xumus u 310poBhe. JlekapcTBa, (hepMEeHTHI, BATAMHUHBI, TOPMOHBI, MUHEpPAIbHBIE BOJIBI. [Ipo0ieMbl, CBSI3aHHBIC C MPUMEHEHUEM JICKAPCTBEHHBIX
npemnapatoB. BpenHbie NpuBBIUKY U (PAKTOPBI, pa3pyIIAlONIUe 310pOBhe (KypeHHe, yIoTpedIeHne allkorost, HapKkoManus). ParmonansHoe nuranue. [lumessie
no6aBku. OCHOBBI TUIIEBON XUMUHU.

Xumus B meauiuue. PazpaboTka iekapcTB. XUMUYECKUE CEHCOPHI.

XuMHus B TOBCEAHEBHOM >KM3HU. MoOTOIINE U YUCTAILIME CpeicTBa. PenesienTol, HHCEKTUIU bl Cpe/IcTBa TUYHOM TMTUEHBI U KOCMETUKH. [IpaBuia
0e30macHoO# pabOThI C €IKUMH, TOPIOUMMH U TOKCUYHBIMU BEIIECTBAMHU, CPEACTBAMU OBITOBON XUMHH.

XUMHS U CEJIbCKOE X03IMCTBO. MUHEpaibHbIe U OpraHnyeckue yaoopeHus. CpeacTBa 3amuThl paCTeHUM.

XuMHs B TPOMBITIUIEHHOCTH. OO0IIHe MPeCTaBICHHUS O MPOMBIIIJIEHHBIX CITOCO0aX MOJyYeHUS XUMHUYECKUX BEIIECTB (Ha MpUMepe MPOU3BOJICTBA
aMMMaKa, CepHOU KUCIOTHI). [IpoMbltiuienHast oprannueckasi XuMusi. ChIpbe 7151 OpraHUuYeCKOi MPOMBIIIEHHOCTH. [Ipo6iemMa 0TX0/10B U TOOOUHBIX
npoykToB. Hanbosee kpynmHOTOHHA)KHBIE TPOU3BOJICTBA OPraHUYECKUX coenHeHni. UepHas u niBetHas Metamryprus. CTeKIIo U CUIIMKaTHAas
MIPOMBIIIIICHHOCTD.

Xumus u 3Hepretuka. [IpupoaHbie HICTOUHUKH Yri1eBoA0PoAoB. [IprpoaHblil u nomyTHBIN HEDTIHOM ra3el, KX COCTAaB U HcMoJb30BaHue. CocTaB HE(PTH U
ee nepepadotka. HedrenpoyKTsl.

OxkrtanoBoe yucio 6eH3nHa. OXpaHa OKpyKaroliel cpeabl Ipu HedTenepepadoTKe U TPAHCTIOPTUPOBKE HEDTEPOAYKTOB. AJTbTEPHATUBHBIE UICTOUYHUKH
SHEPrHUH.

Xumus B ctpoutenbeTBe. Llement. beton. [Tog0op onTUManbHBIX CTPOUTETLHBIX MAaTEPHUAJIOB B MPAKTUYECKOM JACSITEIIBHOCTH YEJIOBEKA.

XUMHUS U 3KOJIOTHs. XUMHUECKOE 3arps3HeHe OKpYXKarolllel cpenibl U ero nocneAactsus. Oxpana ruapocdepsl, MOUBbl, aTMocdepsl, Gpiaopsl U hayHbI OT
XUMHUYECKOTO 3arpsi3HEHUSI.

Tunbl pacyeTHbIX 32/1a4:

Haxoxaenue MosiekynsapHoOil GopMysbl OpraHMUECKOTO BEIIECTBA MO €ro MIIOTHOCTU U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOAIIUX B €0 COCTaB, WU IO
MIPOJYKTaM CTOPAHHUSL.

Pacuetsl MmaccoBo# 1011 (Macchl) XHMUYECKOTO COSAMHEHUS B CMECH.

Pacuertsl macchl (00beMa, KOTMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CJIU OJHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH).

Pacuetsl MmaccoBo# mii 00BEMHOM JOTU BBIXOIa MPOAYKTA PEAKIIMH OT TEOPETUYECKU BO3MOKHOTO.

Pacuets! TemnoBoro s dekra peakium.

Pacyetbl 00BeMHBIX OTHOLIECHUI Ta30B MPU XUMHUECKUX PEAKIUAX.

Pacuetsr macchl (00beMa, KOTMUECTBA BEIIECTBA) MPOAYKTA PEaKIIMU, €CIIH OJHO U3 BEIIECTB JaHO B BUJIE PACTBOPA C OMPE/ICTICHHON MacCOBOM oMl
PacTBOPEHHOr'0 BEUIECTBA.

IIpumepHBIe TeMBbI IPAKTHYECKUX PA0OT (HAa BHIOOP y4uuTeI5):

KauectBeHHoe onpezenenue yriaepo/ia, BOJOPOAA U XJIOpa B OPraHMYECKUX BEIIECTBAX.
KonctpynpoBanue mapocTepKHEBbIX MOJIENEH MOJIEKY]I OPraHMYECKUX BEILIECTB.
Pacno3naBaHue niaacTMacce U BOJIOKOH.

[Tony4yeHne UCKYCCTBEHHOTO ILIETKA.



Perrenne skciepuMeHTAIBHBIX 33/a4 HA MMOJTYYeHUE OPraHUYECKUX BEIIECTB.

Pemenue skcnepuMeHTaNIbHBIX 3371a4 Ha PACIIO3HABAHUE OPraHUYECKUX BELIECTB.
WnenTudukanys HEOPraHn4ecKux COeTMHEHNH.

[Tonydyenue, coOupanue u pacrno3HaBaHUE Ta30B.

Pemenue skcnepuMeHTaNIbHBIX 3a4a4 10 Teme «MeTaib.

Pemenue skcnepuMeHTanbHBIX 3a4a4 o Teme «Hemeramnb.

Pemrenne skcniepuMeHTANIBHBIX 3aa4 110 TeMe «I eHeTHYecKas CBsi3b MEXKy KilacCaMi HEOPraHWYECKUX COCIUHEHHI.
Pemrenue skciepuMeHTANIBHBIX 3aa4 10 TeMe «I eHeThuYecKas CBsI3b MEX/1y KJacCaMu OPTraHUYECKUX COCTUHEHUI.
[Tony4yeHue 3THIIEHAa U U3yYEHUE €TI0 CBOWCTB.

[Tony4yeHue yKCyCHOM KUCIIOTBHI M U3yYEHUE €€ CBOMCTB.

I'maponus xupos.

N3roroBnenue Mbuia pyqHoi paboThl.

XHUMUSA KOCMETHYECKUX CPEACTB.

HccnenoBanne CBOMCTB OEIKOB.

OCHOBBI TUIIIEBONH XUMHUM.

HccnenoBanne mMuileBbIX 100aBOK.

CBolicTBa OTHOATOMHBIX 1 MHOTOQTOMHBIX CITUPTOB.

XUMHYECKHE CBOMCTBA alIbJIETUI0B.

CuHTe3 coKHOTO ddupa.

I'uaponus yrieBoos.

YcrpaHeHue BpeMEHHOM KECTKOCTH BOJIBI.

KauecTBeHHBIE peaklii HA HEOPraHUYECKHUE BEILIECTBA U MOHBI.

HccnenoBanue BIUSHUS Pa3InYHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON PEaKIUU.
Omnpenenenre KOHIICHTPAIIMHA PACTBOPA aCKOPOMHOBOM KUCIOTHI METOJ0OM TUTPOBAHUSI.



	Планируемые метапредметные результаты .

