I'ocynapcrBenHoe 010/1:keTHOE 001Ie00pa3oBaTebHOe yupe:xkaenue Camapckoii ods1acTu
cpenHsisi 00meoOpasoBaTeibHas mKoJa «O0pa3oBaTe/bHbII LeHTP» uMeHH ['epos
Cogerckoro Corwsa Jronroknna I''K c.Crapoe Jmre0eHbKHHO MYHMIMIIATBHOTO
paiiona Yenno-Bepumuckuii Camapckoii odJj1actu

«PaccmoTpeHo» «IIpoBepeHo»: «YTBepxKIEHO»
Ha 3acenanun MO 3aMecTuTeNnb TUPEKTOpa 10 JIMpeKTop LIKOIbI
[Ipotokom Ne 1 YBP JIbicoa T.B.
or 15.08.2021 r. rona Knementner C.I1. npuka3 ot 30.08.2021 roxa
PykoBoautens MO oT « 20 » aBrycra 2021 rona Ne 136-o1
Jonrosa 3.A.

C=RU, O="T'BOY COLl "Oou""
c. Ctapoe JOwrtebeHbKMHO",
CN=[lbicoBa T.B.,

E=tatyana lysova 77@mail.ru

‘l \ 00e0dbe4b023c95f05
2022.01.11 18:18:03+04'00"

PABOUYAS [IPOTPAMMA
CPEJHET'O OBIIET'O OBPA3OBAHUSI IO XUMUHA
BA3OBBIN/YIJIYBJIEHHBIN YPOBEHD
B paMKax pPErHOHaJIbHOTO MpoeKTa « Touka pocTay HAIMOHAIBHOTO MPOEKTA
«O0pazoBaHuN

s 10-11 kaaccos
Cpok peanuzauuu: 2 roaa

ABTOp-0CTaBHUTEJIb:
Eproxosa H.B..,

YUUTEIb XUMHU,0M0JIOTUU
1 xaTeropun

Crapoe Dmrebenpkuno 2021 r.



1. ITAHUPYEMBIE PE3YJIBTATHI OCBOEHUSA YYEBHOTI'O KYPCA
JIMYHOCTHBIE Pe3yJibTAThI B c(hepe OTHOLIEHUH o0yyaromuxcs K cede, K CBoeMy
310POBbI0, K IO3HAHMIO celsi:

— OpUEHTALMsI 00YYAIOIIUXCS Ha TOCTHKEHUE IMYHOTO CUACThS, peaTn3aluio MO3UTUBHBIX
JKU3HCHHBIX IEPCIICKTUB, MHUIIUATUBHOCTb, KPCATUBHOCTDb, TOTOBHOCTD U CHOCO6HOCTB K
JMYHOCTHOMY CaMOOIIPEIETIECHUIO0, CTIOCOOHOCTh CTaBUTH 1I€JIM U CTPOUTD KU3HEHHBIE TIaHbI;
— TOTOBHOCTH M CIIOCOOHOCTH 00€CIIeYnTh ce0e U CBOMM OJTM3KHM JIOCTOHHYIO KU3HD B
MIPOLIECCE CAMOCTOATEIbHON, TBOPUYECKOM U OTBETCTBEHHOM 1€ TEIbHOCTH;

— TOTOBHOCTH M CIIOCOOHOCTh 00YYaIONINXCsl K OTCTAaMBAHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOT0 MHEHHS, TOTOBHOCTh M CIIOCOOHOCTD BbIPa0aThIBaTh COOCTBEHHYIO IMO3UIIUIO
10 OTHOIIICHUIO K OGIJ.[GCTBCHHO-HOJII/ITI/I‘-ICCKI/IM COOBITUSM IMPpOHIIOTO U HACTOAIICTO HA
OCHOBE OCO3HAHUS U OCMBICIICHUSI UCTOPUH, TyXOBHBIX [IEHHOCTEH U JOCTUKEHUM HaIlIeH
CTpaHsbl;

— TOTOBHOCTH M CIIOCOOHOCTH 00YYaIOIIUXCsl K CAMOPA3BUTHUIO U CAMOBOCITUTAHHIO B
COOTBETCTBUH C O0IICYETOBEYECKUMH LIEHHOCTSIMU U HJI€AJIaMH TPAXKTaHCKOTO 00IIeCTBa,
NOTPEOHOCTH B GU3NYECKOM CaMOCOBEPIIICHCTBOBAHUY, 3aHATHIX CIOPTUBHO-
037I0POBUTEIBHON JIEATENBHOCTHIO;

— IPUHATHE U peanu3allysi IeHHOCTeH 310pOBOTo 1 0e30macHoro obpasa KU3HU, OEpeKHOE,
OTBE€TCTBCHHOC U KOMIICTCHTHOC OTHOLIICHHUEC K CO6CTB€HHOMy (1)PI31/I‘{€CKOMY u
MICUXOJIOTHYECKOMY 3/I0POBBIO;

— HEMPUATUE BPEIHBIX IPUBBIYEK: KYpEHUs, YIIOTPEOJIEHUS alIKOr0Jisl, HAPKOTUKOB.

JInuHocTHBIE pe3yabTaThl B chepe oTHOMIEeHHIT o0yyaromuxcs K Poccun kak k Pogune
(OteuectBy):

— poccHiickas HAEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCUICKON HIEHTUYHOCTHU B
HOJHUKYJIBTYPHOM COLIMYME, YYBCTBO IPUYACTHOCTH K MCTOPUKO-KYJIBTYPHOU OOIIHOCTH
poccuiickoro Hapoaa u cyab0e Poccun, maTpuoTusM, rOTOBHOCTB K ClTyXeHHI0 OTeuecTBy,
€ro 3alIuTe;

— YBaXXCHHUE K CBOEMY HapOy, YyBCTBO OTBETCTBEHHOCTH Iepel PoauHoM, ropaocTy 3a CBOM
Kpai, cBor0 PoauHy, nponuroe 1 HacTosAIee MHOIOHAIIMOHAIBHOTO Hapoaa Poccun,
yBa)K€HHE K rOCyJapCTBEHHBIM CUMBOJIaM (rep0, iar, THMH);

— (opMHUPOBAHNE YBAKEHUS K PYCCKOMY SI3BIKY KaK IOCYJapCTBEHHOMY s3bIKY Poccuiickoit
Deneparu, SBISAIOIIEMYCS OCHOBON POCCUHCKOM MACHTUYHOCTHU U INIaBHBIM (DakTOpoM
HAI[MOHAJIBHOTO CaMOOIIPEIEICHHUS;

— BOCIIUTAHUE YBAXKEHUS K KYJIbTYpE, 3bIKaM, TPAAULIUAM U 00bI4asiM HapoJIOB,
npokuBaronux B Poccuiickoit @enepannu.

JInuHOCTHBIE pPe3yJbTaThl B c(pepe OTHOMIEHUI 00y4AIOIIMXCH K 3aKOHY, TOCY1apCTBY U
K I'PAXKIAHCKOMY 001IeCTBY:

— TPaXXJAaHCTBEHHOCTD, TPAXIAaHCKas MO3UITNS aKTUBHOTO M OTBETCTBEHHOTO UJIeHA
POCCUICKOTO 00IIeCTBa, OCO3HAOIIET0 CBOM KOHCTUTYIIMOHHBIE TTpaBa U 00I3aHHOCTH,
YBaYKAIOIIETO 3aKOH U TIPABOMOPSIOK, OCOZHAHHO MTPUHUMAIOIIETO TPATUITNOHHBIC
HAI[MOHAJIbHBIC U O0IIEUEIOBEYECKUE TYMAHUCTUUECKUE U IEMOKPATHUECKUE IIEHHOCTH,
TOTOBOTO K YYaCTHIO B OOIIECTBEHHOM KU3HU;

— IpU3HAHKUE HEOTUYXKIAEMOCTH OCHOBHBIX TPaB U CBOOO/I YelIOBEKa, KOTOPhIE IPUHAJICKAT
KaKIOMY OT pOKJIEHUS, TOTOBHOCTh K OCYILIECTBICHHIO COOCTBEHHBIX IpaB U cBOOO 6€3
HaApYIICHUS MIPaB ¥ CBOOOI APYTUX JIUIl, TOTOBHOCTh OTCTaMBAaTh COOCTBEHHEBIE MpaBa 1
CBOOO/TBI YETIOBEKA U IPaKIaHUHA COTJIACHO OOIIETPU3HAHHBIM TPUHITUTIAM U HOpMaM
MEXIYHApOJAHOTO npaBa U B cooTBeTcTBUU ¢ KoHcturynuei Poccuiickoii @enepannu,
MpaBOBas U MOJIMTUYECKAsI TPAMOTHOCTb;

— MUPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
00111eCTBEHHO! MPAKTUKH, OCHOBAHHOE Ha JUAJIOTE KYJIbTYP, a TAK)KE Pa3IndHbIX (popm
0OIIECTBEHHOT'O CO3HAHUS, OCO3HAHKUE CBOETO MECTAa B MOJIUKYIBTYPHOM MUPE;



— UHTEpUOpHU3AIUS IEHHOCTEH IEMOKPATUU U COLUAIBHOM COMUIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOUIEHUH B IPYIIIE WIM COUMAIbHON OpraHu3alny;

— TOTOBHOCTh O0yYaIONINXCs K KOHCTPYKTUBHOMY YUaCTHUIO B IPUHITHH PEIICHUH,
3aTparvBaoIMX UX MpaBa U UHTEPECHI, B TOM YHCIIE B PA3JIMYHBIX (opMax OOLIECTBEHHON
CaMOOpraHu3alllK, CAMOYIPABJICHHS], OOIIECTBEHHO 3HAYUMOM J1€ITEIbHOCTH;

— IPUBEPKEHHOCTh UIeIM MHTEPHALMOHAIN3MA, APY>KOBI, PABEHCTBA, B3aMOIIOMOIIU
HapOJIOB; BOCIIUTAHUE YBAXKUTEIHLHOTO OTHOIIECHUS K HALIMOHAJILHOMY JTIOCT

— OUHCTBY JIIOJIEH, UX 4yBCTBaM, PEJIUTHO3HBIM YOSKICHUSIM;

— TOTOBHOCTh O0YYaIONINXCS IPOTUBOCTOSATH UACOIOTHH SKCTPEMU3MA, HAIIMOHAIHU3MA,
KceHo(hoOUHU; KOPPYNLUU; TUCKPUMHUHALIUY MO COIIMAIbHBIM, PEIMTHO3HBIM, PACOBBIM,
HallMOHAIBHBIM MPU3HAKAM U JPYTUM HETaTUBHBIM COLUABHBIM SIBIICHUSM.

JInuHoCTHBIE pe3yJbTaThl B cpepe OTHOIIEHHIT 00YUAIOIIUXCS € OKPY-KAIIUMHI
JIOIbMH:

— HPaBCTBEHHOE CO3HAHUE U MTOBEJICHIE HA OCHOBE YCBOCHHUS OOIIEYETIOBEUECKUX [IEHHOCTEH,
TOJISPAHTHOTO CO3HAHWUSI U TIOBEJICHUS B TIOJIMKYJIBTYPHOM MHUPE, TOTOBHOCTH U CIIOCOOHOCTH
BCECTHU JHUAJIOT C APYTUMHU JIIOAbMHU, JOCTUTI'aTh B HCM B3aMMOIIOHUMAaHW, HAXOAUTb O6HII/IG
LENIU ¥ COTPYIHUYATD JUIs UX JOCTHIKEHUS,

— IPUHATHE TYMaHUCTHYECKUX IICHHOCTEH, OCO3HAHHOE, YBAKHUTEIHLHOE U JOOPOKEIaTeIIbHOE
OTHOILIEHHE K JPYrOMY YEJIOBEKY, €ro MHEHHIO, MUPOBO33PCHUIO;

— CIIOCOOHOCTH K COTIEPEKUBAHHIO U (POPMHUPOBAHKE TIOZUTUBHOTO OTHOILICHHS K JIFO/SM, B
TOM YHCJIE K JIMIIAaM C OTPAaHMYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBbSI U MHBAIIUIaM; OEPEIKHOE,
OTBECTCTBCHHOC U KOMIICTCHTHOC OTHOILICHHUC K (I)I/I?;I/I‘-ICCKOMY H IICUXOJIOTNYCCKOMY
3JI0POBBIO IPYTUX JIFO/ICH, YMEHUE OKa3bIBaTh MEPBYIO TIOMOIIIb;

— (opMHpOBaHUE BHIPAKECHHOHN B IMOBEIEHUHM HPABCTBEHHOH TMO3UIIUH, B TOM YUCIIE
CIOCOOHOCTH K CO3HATEIILHOMY BBIOOpY 0Opa, HDAaBCTBEHHOTO CO3HAHMUS U TOBE/ICHUS HA
OCHOBE YCBOCHUS OOIIEUEIIOBEYCCKUX IIEHHOCTEH U HPABCTBEHHBIX YYBCTB (UECTH, J0JIra,
CIIPaBEUTMBOCTH, MUJIOCEPIUS U IPYKETIO0H);

— pa3BUTHE KOMIIETEHIUI COTPYAHUYECTBA CO CBEPCTHUKAMH, JETHMH MIIQ/IIIET0 BO3PacTa,
B3POCIBIMH B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HON, yueOHO-HCCIIeIOBATEIBCKOM,
MPOEKTHOM U IPYTUX BUAAX ACSITEIbHOCTH.

JInuHocTHBIE pe3yJabTaThl B chepe OTHOMIEHHIT 00y4alOIIUXCH K OKPYKAIOIIEMy MHPY,
sKMBOI IPUPoOJeE, XYA0KECTBEHHOM KYyJabTYype:

— MHUPOBO33pEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKU, 3HAUUMOCTHU
HAayKH, TOTOBHOCTb K HAYYHO-TEXHUYECKOMY TBOPYECTBY, BJIAJICHHE TOCTOBEPHON
uHpopManrei 0 mepeioBbIX JOCTHKEHUSAX U OTKPBITHSIX MUPOBON M OT€UECTBEHHON HayKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 yCTPOHCTBE MUpPA U OOIIECTBA;

— FOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CAMOOOpa30BaHHIO, Ha
HPOTSKEHUH BCEW KU3HU; CO3HATEIbHOE OTHOIIEHNE K HEPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCTIEHIHOM NMpo(dhecCHOHaIbHOW U 00IECTBEHHOM JesITeNbHOCTH;

— JKOJIOTUYECKas KyJIbTypa, OepekHOe OTHOILIEHUS K POJIHOM 3emiie, MPUPOJHBIM OoraTcTBam
Poccnn n Mupa; noHMMaHue BIUSHUS COLUATIbHO-DKOHOMUYECKHUX IIPOLIECCOB HA COCTOSIHUE
IIPUPOJHON M COLMATIBHOM CpeJbl, OTBETCTBEHHOCTD 3a COCTOSIHUE TPUPOJHBIX PECYPCOB;
YMEHUS U HaBBIKU Pa3yMHOI0 IIPUPOIOIOJIB30BAaHUS, HETEPIIMMOE OTHOLICHUE K ACHCTBUAM,
MPUHOCSIIMM BpeJ KOJIOTHH; MPUOOPETEHHE OMbITa 3KOJIOT0-HAIIPABICHHOM 1eATEIbHOCTH;
— 3CTETUYECKOE OTHOLIEHUS K MUPY, TOTOBHOCTh K 3CTETHUECKOMY 00YCTPOMCTBY
CcOOCTBEHHOTO ObITA.

— JIMYHOCTHBIE Pe3yJIbTATHI B c(pepe OTHOLICHUH 00y4AIOUINXCH K ceMbe U POAMTEJISIM,
B TOM YHCJIe TOATOTOBKA K CeMEHHOM KU3HM:

— OTBETCTBEHHOE OTHOLICHUE K CO3[JaHUIO CEMbU HAa OCHOBE OCO3HAHHOI'O IIPUHATUS
IICHHOCTEH CEeMEITHOM KHU3HU,

— MOJIOKUTENBHBIA 00pa3 ceMbH, POAUTENHCTBA (OTIIOBCTBA U MAaTEPHHCTBA),
MHTEPUOPU3ALMs TPAIULUOHHBIX CEMEHHBIX IEHHOCTEN.



JIMYHOCTHBIE Pe3y/ibTAaThl B c(hepe OTHOLIEHHSI 00y4alIIMXCs K TPYAy, B chepe
COIUATIBLHO-IKOHOMUYECKUX OTHOIIIEHMUIi:

— yBa)KeHHUE KO BceM (hopmMaM COOCTBEHHOCTH, TOTOBHOCTD K 3alllUTE CBOEH COOCTBEHHOCTH,
— OCO3HaHHBIN BRIOOP Oyayiel mpodeccuu Kak MyTh U CIIOCO0 peann3aiui COOCTBEHHBIX
YKU3HEHHBIX TUIaHOB;

— TOTOBHOCTh O0YYaIOMIMXCs K TPYJAOBOH MPO(ECCUOHATBLHOM NeATEIbHOCTH KaK K
BO3MOXXHOCTH Y4acCTHs B PEILICHUU JINYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX POOJIEM;

— HOTPEOHOCTH TPYAUTHCS, YBAXKEHHE K TPYY U JIOJSM TPYy/ia, TPYIOBBIM TOCTHKEHUSIM,
T0OPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIICHHE K PA3HBIM BHIaM TPYAOBOI
JeSITEIIbHOCTH;

— TOTOBHOCTH K CaMOOOCITy>KUBaHHUIO, BKIIOUasi 00y4eHHE U BBITOJIHCHUE TOMAITHUX
00s13aHHOCTEH.

JInuHocTHBIE pe3yabTaThl B cepe PU3NIECKOTro, ICUXO0JI0THYECKOr0, COIHAIBLHOIO 1
aKaJeMH4eCcKOro 0J1aromnoryyusi 00y4arommuxcs:

— ¢u3HYECKOE, YMOIMOHAITBHO-TICHXOJIOTHYECKOE, COIIMATILHOE OJIAroIoTyYre 00yJIaroImuxcs
B )KM3HU 00pa30BaTEIbHON OpraHU3aIuy, OIYIIeHHE JeThbMH 0€30IaCHOCTH U
MICHXOJIOTHYECKOT0 KOM(OPTa, HHPOPMALMOHHON OE301MaCHOCTH.

Ilnanupyembie MeTanpeaAMeTHbIe pe3yJabTaTrhl ocBoeHust OOII

MeTanpeaMeTHbIE pe3yIbTaThl OCBOCHHSI OCHOBHOM 00pa3oBarenbHOi mporpamMmel ['bOY
COlI «OL» umenu I'epost CoBerckoro Coro3a Jroarokuna I'.K. c. Crapoe
O1Te0eHbKMHOIIPEICTABICHBI TPEeMs TPyIIaMHi YHUBEpCATbHBIX yueOHbIx neiictBuil (Y'Y I).
PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

BbeInyCKHUK HAy4YuTCH:

— CaMOCTOATENIBHO ONPENEIIATh LEIH, 33/1aBaTh MAPAMETPbl U KPUTEPHUH, TIO KOTOPBHIM MOKHO
ONPEIETUTh, YTO LENb JOCTUTHYTA;

— OIICHUBATh BO3MOXKHBIC IIOCICACTBHS JOCTIDKCHHUS IIOCTABICHHOM IIC/IM B ICATCILHOCTH,
COOCTBEHHOM KU3HU U JKU3HH OKPYXKAIOIINX JTOCH, OCHOBBIBASICh HA COOOPAKEHUSIX dTUKU
Y MOpaJu;

— CTaBUTH U (POPMYIHUPOBATH COOCTBEHHBIE 33/1a4M B 00Pa30BATENbHOM NEATENLHOCTH U
JKU3HEHHBIX CUTYAIHX;

— OLIEHUBATh PECYPCHI, B TOM YHUCIIE BPEMs U Ipyrue HeMaTepualbHbIE PECYPCHI,
HEOOXOIMMEIE JJIS IOCTYOKEHHMS ITOCTaBIICHHOM LIENIN;

— BBIOMpATh MyTh TOCTHXKEHUS 1IENIU, TUIAHUPOBAThH PEIlIEHUE MTOCTaBICHHBIX 3a/1a4,
ONTUMU3HPYS MaTepHAIbHbIC U HEMaTepUAIbHBIC 3aTPATHI;

— OpPraHU30BbIBaTh APHEKTUBHBIN MMOUCK PECYPCOB, HEOOXOAUMBIX JUISI TOCTHKEHUS
IMOCTaBJICHHOM IICIIH;

— COTIOCTAaBIIATh MOJYYEHHBIN Pe3yJbTaT AEATEIbHOCTH C IOCTABICHHOM 3apaHee 1EIblO.
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS

BoinycKHUK HAy4uTCH:

— UCKaTh M HAXOAUTH 0000IIEHHBIE CIIOCOOBI PEMICHUS 3a/1a4, B TOM YHCJIE, OCYIIECTBIATh
pa3BepHYTHI HH()OPMAIIMOHHBIN TOUCK M CTABUThH HA €70 OCHOBE HOBBIC (YUEOHBIE U
MO03HABaTENIbHbIE) 3a/1a4H;

— KPUTHYECKU OIICHUBATh U UHTEPIIPETUPOBATH HH(DOPMAIIUIO C PA3HBIX TO3HIIHIA,
pacrmo3HaBaTh ¥ PUKCUPOBATH TPOTHUBOPEUHS B MH(POPMAITMOHHBIX HCTOYHHUKAX;

— UCIIOJIb30BaTh Pa3IuyHbIe MO/ICIBHO-CXEMAaTHYECKHE CPEICTBA JIJIsl TPEICTABICHUS
CYIIECTBEHHBIX CBS3EH M OTHOIIEHUH, a TAKKE MPOTUBOPEUMH, BBISIBICHHBIX B
WH(OPMAIMOHHBIX UCTOYHUKAX;

— HaXOJIUTh Y MIPUBOAUTH KPUTHIECKHE apTYMEHTHI B OTHOIIICHUH JACHUCTBUHN U CYKICHUN
JPYroro; CHOKOMHO U pa3yMHO OTHOCUTBCS K KPUTHUECKUM 3aMEYaHUSIM B OTHOLLIEHUU
COOCTBEHHOTO CYXKJECHUS, pacCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS,



— BBIXOJMTH 33 paMKU y4eOHOT0 IPEMETa M OCYIIECTBIISTD eJICHAPABICHHBINA TTOUCK
BO3MOXKHOCTEH ISl IIMPOKOT0 IEPEHOca CPEICTB U CIIOCOOOB JeHCTBHS;

— BBICTpauBaTh WHAMBHIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAsI OTPAaHUYCHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUYCHHUS,

— MCHATH U YACPKHUBATDH Pa3HbIC TIO3UIIUHA B MMO3HABATCIILHOM ACATCIIbHOCTH.
KoMMyHHMKaTUBHBbIE YHUBEpPCAJIbHbIE y4eOHble 1eiiCTBUS

BbInyCKHUK HAY4YUTCSH:

— OCYILECTBJIATH JI€J0BYI0O KOMMYHHMKAIUIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMU (KaK
BHYTpH 00pa30BaTE/IbHOM OpraHn3alluy, TaK 1 3a ee MpeieiaMu), o0MpaTh MapTHEPOB AJIS
JIEJIOBO KOMMYHHUKALIMU UCXOAs U3 COOOpakeHUH pe3yIbTaTUBHOCTH B3aMOJIEHCTBHUS, a HE
JIMYHBIX CUMIIATHH;

— IIPH OCYIIECTBICHUH TPYIIIOBOI pabOThI OBITH KaK PYKOBOAMUTENEM, TaK U YWICHOM
KOMaH/Ibl B Pa3HbIX POJIAX (F€HEpaTop HeH, KPUTHUK, UCIIOJIHUTEINb, BBICTYNAIOLIHH, SKCIIEPT
U T.J.);

— KOOPJIMHHUPOBATH U BBINOIHATE pabOTy B YCIOBUAX PEAIbHOI0, BUPTYAJIILHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

— Pa3BEPHYTO, JIOTUYHO U TOYHO MU3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) A3BIKOBBIX CPEJICTB;

— pacrno3HaBaTh KOH(IMKTOI€HHbIE CUTYallUU U IIPEJ0TBpaIaTh KOH(QIUKTHI 1O UX aKTUBHOU
¢a3el, BBICTpanBaTh JICIIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAIIHIO, N30€Tast INYHOCTHBIX
OLICHOYHBIX CYXIEHUI.

B pe3yabTrate u3ydyeHus yueGHOro npeamMera «XuMus» Ha YPOBHe Cpe/iHero odiiero
o0pa3zoBaHus:

BbInycKHUK Ha 62a30BOM YPOBHE HAYYUTCH:

— packpbIBaTh Ha MPUMepax posib XMMUHU B OPMUPOBAHUH COBPEMEHHOMN HayyHON KapTUHBI
MHpa U B IPAKTUYECKON ACATEIBHOCTH YEIOBEKA;

— JIEMOHCTPUPOBATh Ha IPUMEPaX B3aMMOCBS3b MEKAY XUMHUEH U IPYTMMHU €CTECTBEHHBIMU
HayKaMH;

— packpbIBaTh Ha MpUMepax MOJOKEHUS TEOPUN XUMUYecKoro crpoeHust A.M. bytneposa;
— noHuMarth ¢usznueckuit cmbica [lepuonnyeckoro 3akona /{.J1. MenzeneeBa u Ha ero OCHOBE
OOBSICHATH 3aBUCMOCTb CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa30BaHHbBIX UMH BEIIECTB OT
AIIEKTPOHHOI'O CTPOEHUS aTOMOB;

— 00BACHATH NPUUMHBI MHOT000Pa3Hsl BELIECTB HA OCHOBE OOIIUX MPECTaBICHUN 00 UX
COCTaB€ U CTPOCHUH;

— MPUMEHATH MPaBUIIa CUCTEMAaTUYeCKON MEXAyHapOIHOW HOMEHKJIATyphl KaK CpeCTBa
pa3IuYeHus U UACHTU(UKAIIMY BELIECTB 110 UX COCTaBY M CTPOCHHUIO;

— COCTaBJISITh MOJIEKYJIIPHBIE U CTPYKTYpPHBIE (POPMYJIbl OPraHUYECKUX BELIECTB KaK
HocUTeNe HHOpMaLMK O CTPOEHUH BEIIECTBA, €r0 CBOMCTBAX U MPUHAIEKHOCTH K
OIPECIIEHHOMY KJIacCy COCJUHEHMI;

— XapaKTepHu30BaTh OpraHNYECKHE BELIECTBA I10 COCTaBY, CTPOEHUIO U CBOICTBaM,
yCTaHaBJIMBATh PUYUHHO-CIIEACTBEHHBIE CBSI3U MEXAY JTaHHBIMHU XapaKTePUCTUKAMH
BEIIIECTBA;

— MPUBOJUTH MTPUMEPHI XUMHUECKUX PEAKLIUH, paCKPHIBAIOIINX XapaKTepHbIE CBOWCTBA
TUITUYHBIX HpeJICTaBPITCHeﬁ KJIACCOB OPraHUYCCKHX BCHICCTB C LCIIBIO UX I/I,HeHTI/I(i)I/IKaHI/II/I nu
00BsICHEHUS 00JIACTH IPUMEHEHHUS;

— IPOTHO3UPOBATH BO3SMOKHOCTD ITPOTCKAHUA XUMHUYICCKHUX peaKHI/Iﬁ Ha OCHOBE 3HAHHUH O
TUIIAX XUMHYECKOM CBSA3M B MOJIEKYJIaX peareHTOB U MX PEeaKIMOHHON CIIOCOOHOCTH;

— HUCIIOJIB30BaTh 3HAHUA O COCTAaBE, CTPOCHHUU U XUMHNYCCKUX CBOMCTBAX BCLICCTB 1A
0€3011aCHOT0 MPUMEHEHUS B IPAKTHUYECKON JEATEIbHOCTH;

— IPUBOJUTH MPUMEPHI MPAKTUYECKOTO UCIIOIB30BaHMSI POIYKTOB MEepepabOTKH HEPTH U
HPUPOHOTO ra3a, BHICOKOMOJIEKYJISIPHBIX COEIMHEHUN (TTOMATHIICHA, CHHTETHYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);



— MIPOBOJIUTH OMBITHI IO PACIIO3HABAHUIO OPTaHUYECKHUX BEILECTB: MIUIEPUHA, YKCYCHOMN
KHCJIOTHI, HETIpeIeIbHBIX JKUPOB, TJIFOKO3bI, Kpaxmasa, O€JIKOB — B COCTaBE MHUILEBBIX
IPOJYKTOB U KOCMETUUYECKUX CPE/ICTB;

— BJIaJIETh NPaBUIIAMU U IIpHEeMaMH 0€3011acHON pabOThl C XUMUYECKHMH BEILECTBAMU U
1a00paTOPHBIM 000PYIOBaHUEM;

— yCTaHaBJIMBAaTh 3aBUCUMOCTb CKOPOCTH XUMUYECKOM PEaKuu U CMELIECHUS] XUMUYECKOTO
PaBHOBECHSI OT Pa3IMYHBIX (DAKTOPOB C EIBIO OMPEEIICHUS] ONTUMAIbHBIX YCIOBUI
MPOTEKAHUS XUMHUYECKUX MPOIIECCOB;

— IPUBOAUTH MPUMEPHI THPOJIN3a COJNCH B TOBCEAHEBHOM )XKM3HU YEJIOBEKA;

— IPUBOJUTH MPUMEPHI OKUCITUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUA B IPUPOJIE,
IIPOM3BOJICTBEHHBIX MPOLIECCAX U KUZHEAEATEIILHOCTH OPraHU3MOB;

— IPUBOJUTH MPUMEPHI XUMUYECKUX PEaKIUil, pACKPBIBAIOIINX OOIIME XUMUYECKUE CBOWCTBA
IIPOCTBIX BEIIECTB — METAJUIOB U HEMETAJIIOB;

— IPOBOJIUTH PACUEThl HA HAXOXKJIEHUE MOJICKYIIPHOU (hOPMYIIBI YTIIEBOAOPOIA IO
IPOAYKTaM CrOpPaHUs U 110 €r0 OTHOCUTENBHOM INIOTHOCTU U MaCCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJISINX B €r0 COCTaB;

— BJIaJIeTh IpaBUIaMu 0€3011aCHOTO 0OpAIEHUS C €IKUMH, TOPIOYUMHU U TOKCUYHBIMU
BEIIIECTBAMH, CPEJICTBAMU OBITOBOW XHUMHH;

— OCYIIECTBIISATH MMOUCK XUMUYECKON MH(OpPMAIIMU IO Ha3BAHUAM, HACHTH(PUKATOPAM,
CTPYKTYpPHBIM (pOpMysiam BEIIECTB;

— KPUTHYECKH OIICHUBATH U HHTEPIIPETHPOBATH XUMUIECKYIO0 HH(DOPMAIIHIO, CONCPIKALTYFOCS
B COOOILIEHUSAX CPEACTB MaccOBOM nH(popmanmu, pecypcax MHTepHETa, HAYYHO-TIOMYISPHBIX
CTaThSAX C TOYKH 3PEHHS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTHU B LIEJISAX BBISBICHUS
OIIMOOYHBIX CYXICHUN U (GOPMUPOBAHUS COOCTBEHHOU MO3UIINY;

— MPE/ICTABIATH MYTH PEIICHUS III00aTbHBIX POOIEM, CTOSIINX MEePE]] YEIOBEUECTBOM:
9KOJIOTHYECKUX, SHEPTeTUUECKHX, CBIPHEBBIX, U POJIb XUMUHU B PELICHUH 3TUX MPOOIIEM.
BbinyckHuK Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUHTHCS:

— ULTIOCMPUPOBAMb HA NPUMEPAX CIMAHOBIEHUE U IBOTIOYUIO OPSAHUYECKOU XUMUU KAK HAYKU
HA pa3nuyHbIX UCIOPUYECKUX dMAanax ee pa3zeumusi;

— UCNONIL308AMb MEMOObl HAYYHO20 NO3HAHUS NPU 8bINOIHEHUU NPOEKMO8 U Y4eOHO-
uccne0o8amenbeKux 3a0ad no U3y4eHuro c8ocma, cnoco608 Noay4enus U pacno3HaA8aHUs
Op2aHU4eCKUXx ewecms,

— 00BACHAMb NPUPOOY U CNOCOOBI 0OPA30B8AHUSA XUMUYECKOU C8A3U. KOBANEHMHOU (NOJAPHOU,
HEeNOoNAPHOL), UOHHOU, MEMALIUYECKOU, B000POOHOU — C Yelblo ONPEOeeHUs XUMUYECKOU
AKMUBHOCMU 8eUleCmas;

— YCMAaHasIu8ams 2eHemu4eckyio csa3b Mexcoy Kiaccamu Op2aHudecKux ewecma s
000CHOBAHUS NPUHYUNUATLHOU 803MONCHOCMU NOJYYEHUSL OPSAHUYECKUX COeOUHEHUL
3a0aHHO20 COCMABa u CMpoenusl;

— YCMAaHasIueams 83auMOCes3U Mexcoy akxmamu u meopueti, NPUYUHOL U Cle0Cmeuem npu
ananuze npooIeMHbIX CUMyayull U 060CHOBAHUU NPUHUMAEMBIX PeUleH Ul Had OCHO8e
XUMUYECKUX 3HAHULL.

BoinyckHUK Ha yriry0JIeHHOM YPOBHE HAYYUTCS:

— pacKpbIBaTh Ha MpUMeEpax poJib XUMUU B (HOPMHUPOBAHUM COBPEMEHHOIN HAYyYHON KapTUHBI
MHpa U B IPAKTUYECKON JAEATEIHHOCTH YEIOBEKA, B3aUMOCBS3b MEX1Y XUMHUEH U IPYTUMHU
CCTCCTBCHHBIMU HAYKaMU;

— WUTIOCTPUPOBATH HA IPUMEPAX CTAHOBJIEHUE U DBOJIIOIIUIO0 OPTaHUYECKON XUMUU KaK
HAYKHM Ha PA3JIMYHBIX UCTOPHUYCCKUX dTallaX €€ Pa3BUTUAA,

— YCTaHABJIMBATh MPUUMHHO-CIEACTBEHHBIE CBSA3H MEX1Y CTPOEHHUEM aTOMOB XMMHUYECKUX
SJICMCHTOB 1 IEPUOJUICCKHUM U3MCHCHUCM CBOMICTB XMMHYECKUX DJIEMEHTOB U UX
COEIMHEHUH B COOTBETCTBHUH C MOJOKEHUEM XUMUUYECKHUX 3JIEMEHTOB B IEPUOINUECKON
CUCTEME;

— QHAJIM3UPOBATH COCTAB, CTPOEHUE U CBOMCTBA BEILIECTB, IPUMEHSS MMOJI0KEHHSI OCHOBHBIX
XUMHYECKUX TEOPUI: XUMHYECKOTO CTPOCHHS OpraHndecKkux coequuennii A.M. bytneposa,



CTPOEHHUSI aTOMa, XUMUYECKOU CBSI3H, JEKTPOIUTUYECKON JUCCOLMAIIMU KUCIIOT U
OCHOBaHUI; yCTaHABJINBATh MPUYNHHO-CIIEICTBEHHBIE CBSA3H MEXKIY CBOMCTBAMU BEIIECTBA U
€r0 COCTaBOM U CTPOEHUEM;

— IPUMEHATH IIPABHJIA CUCTEMAaTUYECKON MEXTyHApOAHONH HOMEHKIIATyphl KaK CpeCTBa
pa3irdeHus U UACHTU(UKAIUY BEUIECTB 110 MX COCTABY M CTPOCHUIO;

— COCTaBJISTh MOJIEKYJSIPHBIEC U CTPYKTYPHBIE (OPMYJIbI HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIIECTB KaK HOCUTeNEH nH(OpMAIK O CTPOCHUH BEILIECTBA, €T0 CBOMCTBAX H
MPUHAJJIKHOCTH K ONPEEIIEHHOMY KIIaCCy COeTMHEHU;

— OOBSCHATH MPUPOJTY U CIIOCOOBI 00pa30BaHUS XMMHYECKOHN CBSI3U: KOBAJICHTHON
(TONSAPHOM, HETIOISPHOM ), HOHHOW, METaJUIMYECKOM, BOJOPOAHON — C IENIbIO OTPEICTICHUS
XUMUYECKOM aKTUBHOCTH BEILIECTB;

— XapaKTepu30BaTh (pU3MUecKre CBOICTBA HEOPraHUYECKUX U OPraHUYECKUX BEIECTB U
YCTaHABIIMBATh 3aBUCUMOCTh (PM3NYECKUX CBOMCTB BEIIECTB OT TUTA KPUCTATINICCKOM
pEIIeTKH;

— XapaKTepHU30BaTh 3aKOHOMEPHOCTH B UBMEHEHUH XUMHUYECKUX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJHBIX COSAMHEHUM, BBICIIUX OKCUIOB U THJIPOKCHJIOB;

— IPUBOANUTH MPUMEPHI XUMUUECKUX PEAKIINH, PACKPBIBAIOIINX XapaKTEPHbIE XUMUYECKUE
CBOICTBa HEOPTraHMYECKHX U OPTaHUYECKUX BEIIECTB U3yYEHHBIX KIACCOB C LENBI0 UX
uacHTH()HUKAIMY 1 00BICHEHUS 001aCTH TPUMCHCHUS;

— OIpEAETSATh MEXaHU3M PEaKI[UU B 3aBUCUMOCTHU OT YCIIOBUH MPOBEACHUS PEAKIIUU U
MIPOTHO3UPOBATH BO3MOKHOCTh IIPOTEKAHUS XUMHUUECKUX PEaKIil Ha OCHOBE THUIIA
XUMHUYECKOHN CBSI3M U aKTUBHOCTH PEareHTOB;

— yCTaHaBJIMBAaTh 3aBUCUMOCTb PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COSAUHEHUH OT
XapakTepa B3aMMHOTO BJIHMSHUS aTOMOB B MOJIEKYJIaX C IeJIbI0 MPOTHO3UPOBAHUS TPOIYKTOB
peakiuu;

— yCTaHaBJIMBAaTh 3aBUCUMOCTb CKOPOCTH XUMUYECKOM PEAKIIUU U CMEUICHHS] XUMUYECKOTO
paBHOBECHSI OT PA3UYHBIX (PAKTOPOB C LENbIO OMPEIeICHHS] ONTUMAIBHBIX YCIOBHM
MPOTEKAHUSI XUMUYECKUX TIPOIIECCOB;

— YCTaHABJIMBATh TEHETUYECKYIO CBA3b MEXKAY KJIaCCAMH HEOPTaHMYECKUX U OPTAaHMYECKUX
BEIIECTB ISl 000CHOBAHUS MIPUHIIUIINATBEHON BO3MOKHOCTH

MOJIYYEHHUS! HEOPTaHUYECKUX U OPraHUYECKUX COCIMHEHUN 3aIaHHOTO COCTaBa U CTPOCHUS;
— 1oI0UpaTh PeareHThl, YCIOBUS U OMPEIEIATh POIYKThI PEAKIINH, TTO3BOJISTFOIITIX
peann3oBaTh J1a00paTOPHBIE U MPOMBIIIIICHHBIE CIIOCOOBI MOTYYSHUS BaKHEHIIIHX
HEOPTaHWYECKUX U OPTaHUYECKUX BEIICCTB;

— OMPENENATh XapaKTep CPeAbl B PE3ybTaTe T’UAPOJIn3a HEOPraHMUECKUX U OPraHUYECKHUX
BEIIIECTB U MIPUBOAUTH MPUMEPHI THIPOJIN3a BEIIECTB B TTOBCEHEBHOM KM3HU YEJIOBEKA,
OMOJOrHYeCcKX 0OMEHHBIX MPOIECCaX U MPOMBIIIEHHOCTH;

— MPUBOAUTH MPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA B PUPOJIE,
MPOU3BOJCTBEHHBIX MPOIIECCAX U KUZHEIEATEIbHOCTH OPraHU3MOB;

— 000CHOBBIBAThH MPAKTUYECKOE UCTIOJIb30BAHNE HEOPTAHUYECKUX U OPTaHUYECKUX BEIIECTB U
WX peakluii B IPOMBIIUICHHOCTH U OBITY;

— BBITIOJIHSTh XUMHUYECKHUI SKCIIEPUMEHT TI0 PACIIO3HABAHUIO U TTOJIYICHHIO HEOPTaHUYECKUX
Y OpPraHWYECKUX BEUIECTB, OTHOCAILLMXCS K Pa3IMYHBIM KJ1acCaM COEIUHEHUM, B
COOTBETCTBUU C MIPABUJIAMH U MIPUEMaMH 0€30MMacHON pabOoThl C XUMUUECKHUMH BEIIECTBAMH U
1abopaTOPHBIM 000PYTOBaHUEM;

— IIPOBOJIUTH PACUYETHl HA OCHOBE XUMHUUYECKHUX (DOPMYJT M ypaBHEHHH peaKIuii: HaXO0XKIEHNE
MOJIEKYJISIPHOUW (OpPMYJITBI OPTaHIMUECKOTO BEIIECTBA MO €T0 MJIOTHOCTH U MaCCOBBIM JIOJISIM
AIIEMEHTOB, BXO/SIIUX B €r0 COCTaB, WM 10 MPOAYKTaM CTOPAaHHUS; pacueThl MaCCOBOM 1011
(Macchl) XUMHUYECKOTO COSTMHEHUSI B CMECH;, pacdeThl MacChl (00beMa, KOIMYecTBa
BEII[ECTBA) MTPOIYKTOB PEAKIIMH, €CITU OJTHO M3 BEIECTB JAHO B M30BITKE (MMEET IPUMECH ),
pacueThl MacCOBOW MIJIM OOBEMHOM J10JIM BBIXO/A MTPOYKTA PEAKIIUU OT TEOPETHUECKU
BO3MOYKHOTO; Pac4eThl TEIIOBOT0 d(pdekTa peakinu; pacueThl 00bEMHBIX OTHOIIIEHUH Ta30B
MIPY XUMHYECKHUX PEAKIIHSIX; pacueThl Macchl (00beMa, KOTHMUECTBA BEIIECTBA) MPOAYKTa



peakLuy, eClIv OJHO U3 BELIECTB JaHO B BUJIE PACTBOPA C ONPEAECICHHOW MaCCOBOM J0JIEH
PacTBOPEHHOTO BELIECTBA;

— UCIIOJIB30BaTh METO/bI HAYYHOI'O [TIO3HAHMS: aHAJIN3, CUHTE3, MOACINPOBAHUE XUMUYECKUX
IPOLIECCOB U SABJICHUIN — IIPU PELICHNU Y4eOHO-HCCIe10BaTeNbCKIX 3aay 110 U3yYEHUIO
CBOWCTB, CITOCOOOB MOIYYEHHUS M PAcIO3HABAHHSI OPIraHUYECKHUX BEILECTB;

— BJIQZIETh IpaBUIaMU 0€3011aCHOTO 0OpalleHus ¢ €IKUMHU, TOPIOYMMHU U TOKCUYHBIMU
BEIIECTBAMH, CPEACTBAMU OBITOBOW XHMUHU;

— OCYUIECTBJIATH NOMCK XMMHUYECKON MH(OpMAIUK 110 Ha3BaHUAM, UIEHTU(DUKATOPAM,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

— KPUTUYECKU OLIEHUBATh U MHTEPIIPETUPOBATh XUMHUECKYIO HH(OPMALIHIO, COJIEPKALLYIOCS
B COOOIICHUSAX CPENICTB MaccoBOi nH(popMaiu, pecypcax MHTEpHETA, HAYYHO-TIOMYJISPHBIX
CTaThbsIX ¢ TOYKU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LEJIAX BBIABICHUS
OIIMOOYHBIX CYKICHUN U (OPMHUPOBAHUS COOCTBEHHOH ITO3UITUH;

— YCTaHABIMBATh B3aUMOCBSI3U MEX Y (pakTaMu U Teopuel, IPUUMHOM U CIIEACTBUEM IIPU
aHanu3e MPoOJIEMHBIX CUTYalluil 1 000CHOBAaHUW MPUHIUMAEMBIX PEIICHUI HA OCHOBE
XUMHUYECKHUX 3HAHUM;

— MPE/ICTABIIATH MYTH PEIICHUS III00aTbHBIX TPOOIEM, CTOSIINX MEPE]] YEIOBEUYECCTBOM, H
NIEPCIIEKTUBHBIX HAIIPABICHUH Pa3BUTUS XUMHUYECKHUX TEXHOJIOTUM, B TOM YHCJIE TEXHOJIOTUI
COBPEMEHHBIX MAaTE€PHAJIOB C pa3IMYHON (PyHKIMOHAIHHOCTHIO, BO30OHOBIISIEMBIX
UCTOYHUKOB ChIPbs, IEPEPAOOTKU U YTUIM3ALUN IPOMBIIUIEHHBIX U OBITOBBIX OTXOJIOB.

BbINyCKHUK HA YIJy0JeHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHThHCSI:

— popmynuposams yeib uccied08ans, 8bl08USAMb U NPOBEPAMb IKCHEPUMEHMATLHO
2UNOMe3bl 0 XUMUYECKUX CBOUCMBAX BeUjeCms Ha OCHOBE UX COCMABA U CIMPOEHUSL, UX
CNOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe peakyuu, 0 Xapaxkmepe u npoOyKmax pa3iuiHbix
XUMUYECKUX PeaKyull;

— CamMoCmosimenbHo NIAHUPOBAMb U NPOBOOUNMb XUMUYECKUE IKCNEPUMEHMbL ¢ COONIOOEeHUEM
npasui 6e30nacHol pabomwl ¢ dewecmaeamu U 1ab0pamopHuiM 000pyO00sanuem;

— UHmMepnpemupo8ams OaHHblE O COCMABE U CMPOCHUU BeUeCMS, NOLYYEHHbLE C NOMOUbIO
COBPEMEHHBIX PUZUKO-XUMUYECKUX MEMOO08,

— ONUCKIBAMNb COCMOsIHUE DNIEKMPOHA 8 AMOME HA OCHOBE COBPEMEHHBIX KBAHMOBO-
MeXAHUYeCKUx npedcmasieHuti 0 CmpoeHul amoma OJisk 00bACHEeHUS pe3ylbmamos
CNEeKMPAIbHO20 AHAIU3A BEUECNE,

— Xapakxmepuzoeambs poib A30MOCO0EPHCAUUX 2eMEPOYUKTUYECKUX COCOUHEHULL U
HYKIEUHOBBIX KUCTIOM KAK GANCHETMUUX OUONIOSULECKU AKMUBHBIX 6EUieCME;

— NPOCHO3UPOBAMb 03MONCHOCL NPOMEKANHUSL OKUCTUMENLHO-60CCMAHOBUMENbHBIX
Ppeakyutl, 1eHCauux 6 OCHO8e NPUPOOHBIX U NPOUZBOOCTNBEHHBIX NPOUECCO8.

2.COAEPXAHUE YYEBHOI'O IIPEIMETA

B cucteme ectecTBEeHHO-Hay4YHOTO 00pa30BaHUS XUMUS KaK yueOHBIN IpeIMET 3aHUMAeT
Ba)XHOE MECTO B MTO3HAHUH 3aKOHOB MPHUPOIBI, POPMUPOBAHUN HAYTHOW KaPTHHBI MUPA,
XUMHUYECKON TPAMOTHOCTH, HEOOXOTUMOM IS TOBCETHEBHOM KM3HH, HABBIKOB 37J0POBOTO U
0€30IacCHOTO IS YeJTIOBEKa M OKPYKaIOMIeH ero cpelbl 00pas3a )KU3HH, a TAKKE B BOCITUTAHUT
AKOJIOTMYECKOH KYIbTYpHhI, ((OPMUPOBAHUH COOCTBEHHOM MO3UIIUU TIO OTHOIICHHUIO K
XUMHUYECKOH WHPOPMAITUH, ITOTyIaeMOM M3 pa3HBIX HCTOYHUKOB.

YcnenHocTh u3yueHus: yueOHOro IpeMeTa CBsi3aHa C OBJIaICHHEM OCHOBHBIMH MOHSATHSIMU
XUMUH, HAyYHBIMH (DAaKTaMH, 3aKOHAMH, TCOPUSAMH, TPUMEHEHHEM TTOJIYICHHBIX 3HAHWUH TIpH
peIIeHNH IPAKTHYECKUX 3a/1a4.

B cootBercTtBum ¢ ®I'OC COO Xumusi MOKET U3y4aThCs Ha 0a30BOM U yTiTyOJIeHHOM
YPOBHSIX.

W3yveHne XxumMun Ha 6a30BOM yPOBHE OPHEHTHPOBAHO HA 00ECIICUCHHE
0011e00pa3oBaTeabHOM U OOIIEKYIBTYPHOM MOATOTOBKH BBITYCKHUKOB.



Copneprxanue 6a30BOro Kypca Mo3BOJISET PACKPBITh BEAYIUE UICH U OT/CIbHBIC TOJI0XKEHUS,
Ba)XHBIC B II03HABATCIIBHOM M MHUPOBO33PEHUYECKOM OTHOIIEHUH: 3aBUCHUMOCTb CBOMCTB
BELIECTB OT COCTaBa U CTPOEHHUS; 00YCIOBIEHHOCTh IPUMEHEHUS BEIIECTB UX CBOWCTBAMU;
MaTEpUaIbHOE €AMHCTBO HEOPTAHNYECKUX U OPraHMYECKUX BEILECTB; BO3PACTAOIIAS POJIb
XUMHH B CO3/IJaHUU HOBBIX JIEKAPCTB U MAaTEPUAJIOB, B 9KOHOMUU CBIPbS, OXpaHe
OKPYXKArOILEeH CPEIbl.

W3yueHne XMMHUU Ha YIITyOJIEHHOM YPOBHE MPEIOoJIaraeT MoJiHoe OCBOCHHE 0a30BOTO Kypca
Y BKJIIOYACT PaCIIUPEHUE MIPEAMETHBIX PE3YIbTaTOB U COAEPIKAaHUA, OPUCHTHPOBAHHOE HA
MOJTrOTOBKY K IMOCIIEAYIOIIEMY MPO(hecCHOHAILHOMY 00pa30BaHUIO; Pa3BUTHE
VH/IMBUYaJIbHBIX CIIOCOOHOCTEH 00yyaromuxcs myreM 0osiee rirybokoro, 4em 3To
npeaycMaTpuBaeTcsi 6a30BbIM KypCOM, OCBOCHHSI OCHOB HAayK, CUCTEMAaTHYECKUX 3HAHUM;
yYMEHUE NPUMEHATh IOJTY4YEHHbIE 3HAHUS [T PELIEHHs IPAKTUYECKUX U y4eOHO-
MCCJIEIOBATEIbCKUX 3a7a4 B U3BMEHEHHOM, HECTAaHIaPTHOM CUTYallH; YMEHUE
CHCTEMaTU3MPOBATh U 00001IATh [T0JyYeHHbIE 3HaHUA. V3ydeHne npeaMera Ha yriyOJIeHHOM
YPOBHE MO3BOJISIET CHOPMHUPOBATH y 00YUAIOMIUXCSl YMEHHUE aHATM3UPOBATh, IPOTHO3HUPOBATH
Y OLICHMBATH C MO3ULMH HKOJIOTUUECKOM 6€30M1acHOCTH MOCIEeICTBUS OBITOBON U
IIPOU3BOJICTBEHHON J€STEILHOCTU YEJIOBEKA, CBA3aHHOM C MOJIy4eHUEM, IPUMEHEHUEM U
nepepabdoTKOI BELeCTB.

N3yuenne npeamera «XuMUs» B 4acTH (OPMUPOBAHUS Y 00YHAIOLINXCS HAYIHOTO
MHUPOBO33PEHUS, OCBOECHUS OOLIEHAYUYHBIX METOJIOB ITO3HAHMS, @ TAKXKE IPAKTHYECKOTO
IPUMEHEHHUS HayYHBIX 3HAHUI OCHOBAHO HA MEKIIPEIMETHBIX CBA3SIX C MPEAMETaAMU
o0JacTeil eCTeCTBEHHBIX, MATEMAaTHUECKUX U TYMaHUTapHBIX HayK.

[Tporpamma yyeOHOTO ITpeaMeTa «XUMUs» COCTaBICHA HA OCHOBE MOJYJIFHOTO TTPUHITUIIA
IOCTPOCHUS y4eOHOro MaTepualla, He OlpeaelsieT KOJMUECTBO YacoB Ha U3y4eHHe y4eOHOro
IpeIMeTa U KJIacChl, B KOTOPBIX IPEAMET MOXKET U3ydarbcs. KypcuBoM B mpuMeEpHBIX
y4eOHBIX IPOrpaMMax BbIJIEJIEHBI JJIEMEHTHI COJIEPIKaHMs, OTHOCSILUECS K pe3yiIbTaram,
KOTOPBIM 00yYaIOIIMecs «I10Jy4aT BO3MOKHOCTh HAYUUTHCSI.

[TporpaMMa yuuThIBa€T BO3MOKHOCTh IIOJIYYEHUs 3HAHUM B TOM YHCIIE Yepe3 MPAKTUYECKYIO
JesITeIbHOCTh. B mporpamMmMe cofep kKUTCsl MpUMEpHBIN IiepeueHb NMpakTHueckux padort. [Ipu
COCTaBJICHUH paboyeil mporpaMMbl YUUTENb BIIpaBe BbIOPATh U3 NepeuHs paboThl, KOTOPbIE
cunTaeT HauboJee 11e1eco00pa3HbIMU, C YUETOM HEOOXOIMMOCTH TOCTH)KEHUS MPEAMETHBIX
pe3yNbTaToB.

ba3oBblii ypoBeHb

OcCHOBBI OpraHMYecKoi XuMHUH

[TostBnieHKE M pa3BUTHE OPraHUYECKON XUMHHU Kak HayKu. [Ipenqmer opranndeckoi XMMHH.
MecTo 1 3HaYeHHE OPraHNYeCKONH XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.

XHMHYECKOE CTPOEHUE KaK MOPAJIOK COEJUHEHHSI aTOMOB B MOJIEKYJIE COTTIACHO MX
BaJIECHTHOCTH. OCHOBHBIE MTOJIO)KEHUS TEOPUU XUMUYECKOTO CTPOEHUSI OPraHUUECKUX
coenquHeHuit A.M. bytnepoBa. YriaepoaHblil CKeJleT OpraHuuecKoi MoseKyisl. KpaTHoCTh
XUMHYECKOHN CBSI3U. 3aBUCUMOCTh CBOWCTB BELIECTB OT XUMHUUYECKOTO CTPOCHUS MOJIEKY.
N3omepus u uzomepsl. [lonsTre o GpyHkponansHoi rpynne. [IpuHiuns! kiaccupukanum
OpraHuyeckux coequHeHni. CucremaTryeckas MexayHapoaHasi HOMEHKJIATypa U MPUHIIMITBI
00pa30BaHUs Ha3BaHUN OPraHUYECKUX COCTUHEHUH.

Ankansl. CmpoeHnue monexynvl memana. ' OMONTOTHYECKUN Psijl alIkaHOB. ['omMosorH.
Howmenknarypa. M3oMepus yriepogHOro ckenera. 3aKOHOMEPHOCTH U3MEHEHHS (PU3NYECKUX
CBOICTB. XMMHUYECKHE CBOWMCTBA (Ha MpUMeEpPe MeTaHa U 3TaHa): peakuH 3aMelleHus
(raoreHHpOBaHKE), JETHAPUPOBAHUS KaK CIOCOOBI MOMYYEHUsI BAXKHEHIINX COSIMHEHUN B
OpraHMuYecKoM cuHTe3e. ['opeHre MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOYHHKOB TETJIa B
IPOMBIIIJICHHOCTH U ObITy. HaxosxieHue B mpupoie 1 NpuMeHeHHe alkaHoB. [lonsamue o
YUKNOQNIKAHAX.

Anxenbl. Cmpoenue monexkynvl smunena. I'omonornueckuii pan ankeHos. Homenkiarypa.
W3omepust yriaepoaHOro CKeeTa U MOJIOKEHUs KpaTHOM CBSI3U B MoJIeKyJie. XUMHUECKHe
CBOMCTBA (Ha MPUMeEpPE STUIIEHA): PEaKIIMU PUCOEANHEHUS (raloreHUPOBaHuUE,
2uopuposanue, TAAPATALHNS, SUOPO2AI02EHUPOBAHUE) KaK CTIOCO0 TIOTyUICHHS



(YHKIIMOHATBHBIX MPOU3BOIHBIX YIIIEBOIOPOAOB, TopeHus. [lomuMepu3anus 3TUIeHa Kak
OCHOBHO€ HAaIlpaBJICHHUE €ro UCIOIb30BaHus. [loaMaTHiIeH KaKk KpyMHOTOHHAXHBIA TPOAYKT
XUMHUYECKOI0 Ipou3BocTBa. [IpumeHenue stuieHa.

Ankanuensl U kayuyku. [TonsiTue 06 ankaaueHax Kak yriieBoJopoax ¢ AByMs ABOMHBIMU
cs3samu. [lonumepusanus nuBuHmia (Oyraauena-1,3) kak croco0 moryueHus
CHUHTETHUYECKOTO Kayuyka. HarypaiabHblil U CHHTETHYECKUH Kayuyku. Bynkanuzanus
kayuyka. Pe3una. IIpuMeHenune kayuyka v pe3uHbl.

Ankunbl. CmpoeHnue monexynvt ayemunena. I'omonorndeckuil psig ankuaoB. Homenkiarypa.
W3oMmepust yriaepoaHOro CKeleTa U MOJI0KEHHsI KpaTHOM CBSI3U B MOJIEKyJle. XUMHUECKUE
CBOIiCTBa (Ha MpUMeEpe alleTUIICHA): PEaKIMK MPUCOSANHEHHS (TaIOTeHUPOBaHuE,
eudpuposanue, TAAPATALUS, 2UOPO2AI02EHUPOBAHIE) KAK CTIOCO0 TOIYYEHUS MTOIUMEPOB U
JIPYTHUX TOJIE3HBIX TPOAYKTOB. ['OpeHune alneTuiieHa Kak MCTOYHUK BHICOKOTEMIIEPATYPHOTO
IUIAMEHH U1 CBapKU U pe3Ku MeTauioB. lIpuMenenue anerusneHa.

Apenbl. beH3ou kak npeacTaBUTENb ApOMaTHUECKUX YIIIEBOAOPOI0B. CmpoeHue MoeK) bl
Oen3ona. XUMUYECKHE CBOMCTBA: PEeaKIMK 3aMEeIeHUs (TAIOTCHUPOBAHKE) KaK CIIOCO0
MOJTyYEHUs! XMMUYECKUX CPECTB 3alllUThl PACTEHU, MTPUCOEANHEHNUS (TUIPUPOBAHKE) KaK
JI0Ka3aTeNNbCTBO HEMPEAEIbHOI0 Xapakrepa oen3oina. Peakius ropenus. [Ipumenenne
OeHzorna.

Crmptel. Knaccugukanus, HOMEHKIATypa, ©30MEpHUsi CIUPTOB. METaHOJ U 3TaHOJ KaK
MPEJICTAaBUTENN MIPEICTbHBIX OJHOATOMHBIX CIIUPTOB. XMMHUYECKHE CBOMCTBA (Ha pUMepe
MeETaHoJa U 3TaHOJIa): B3aUMOJICHCTBUE C HATPUEM KaK CIIOCO0 yCTaHOBJIECHUS HAJTMUUS
TUAPOKCOTPYIIIBI, PEAKIIHs C FaJIOT€HOBOIOPOAAMH KaK CIOCO0 MOJIyuYeHHUsl paCTBOPUTENICH,
Jeruparanus Kak crnoco0 mojay4yeHus 3TuiieHa. Peakuysi ropeHus: CoupThl KaK TOILIIMBO.
[Tpumenenue meTanosa u dTaHona. OU3MONIOrHUecKoe IeHCTBUE METAHOIA U ATaHOJa Ha
OpraHM3M 4YeJ0BeKa. DTUJICHIJIMKOIb U MNIMLEPHUH KaK MPEJCTAaBUTENN IPEAEIIbHbBIX
MHOT0aTOMHBIX cIHUPTOB. KauecTBeHHas peakiysi HA MHOTOATOMHbBIE CIIUPTHI U €€
MPUMEHEHHUE JJI Paclo3HaBaHUS TVIMLIEPHHA B COCTaBE KOCMETUYECKUX CPEJICTB.
[TpakTHueckoe NpUMEHEHUE STUICHIIMKOJIS U TIULEPUHA.

®enon. CTpoeHne MOeKymbl heHomna. BiaumHoe enusanue amomos 8 monexye gheHoua.
Xumuueckue ceolicmea: 83aumMooelicmsue ¢ Hampuem, 2UOPOKCUOOM HAMPUsl, OPOMOM.
[Tpumenenue penomna.

Anpaeruasl. Metanans (popmanbpaeru) v dTaHaib (aleTanbAerua) Kak NpeacTaBUTEeN!
npeenbHBIX anbAeruaoB. KauecTBeHHBIE peakiiy Ha KapOOHUIBHYIO TPYIIY (peakius
«cepedpsHOTro 3epKaiay, B3auMojieicTBue ¢ ruapokcuaoM meau (II) u ux npumenenue s
oOHapyXeHHs PeAeTbHBIX albJICTHI0B B IPOMBIIUICHHBIX CTOYHBIX BOJIaX. TOKCUYHOCTH
anbaeruioB. [lpuMenenue Gpopmanpaeruia u aleraibAeruia.

Kap6oHoBBIe KUCTOTHI. YKCYCHAs KUCJIOTA KaK MPEICTaBUTENb MPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. XMMHYECKUE CBOMCTBA (HA TPUMEPE YKCYCHOM KUCTIOTHI): PEaKIIUU C
MeETaJlIaMH, OCHOBHBIMHU OKCUJAMHU, OCHOBAHMSIMU U COJISIMU KaK MOATBEPKICHUE CXOJICTBA C
HEOpPraHMYeCKUMH KuciaoTaMu. Peakius aTepuukanny Kak crnoco0 NoJydyeHUs CI0KHbBIX
a¢upos. [Ipumenenne ykcycHoit kucnotsl. IlpeacraBienne o BbICIINX KapOOHOBBIX
KHUCIIOTaX.

Crnosxxuble 3(upsl 1 kupbl. CoKHBIE 3(DUPHI KaK MPOIYKTHI B3aUMOCHCTBHS KapOOHOBBIX
KHCIIOT co criupTamiu. [IpuMeHeHune cioxHbIX 3()UpOB B MULIEBON U approMepHOit
MPOMBIIIICHHOCTH. JKUPBI KaK CIOKHBIE A(DUPBI TIIUIEPHHA U BBICITUX KAPOOHOBBIX KHUCIIOT.
PacTutenbHble U KUBOTHBIE KUPBI, X COCTaB. Pacro3HaBaHUE pacTUTENbHBIX )KUPOB HA
OCHOBaHUU UX HENpeaenbHOro xapakrepa. [Ipumenenue xupos. ['uaponns wim oMpuieHne
KHUPOB KaK CIIOCOO MPOMBIIIIEHHOTO MOTY4YEeHUSI COJIeH BBICIINX KapOOHOBBIX KMCIOT. MbLia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. MoIOIIHe CBOICTBA MbLIA.

Vrnesonpl. Knaccudukarnus yriaeBoaos. Haxoxxnenue yrieBooB B mpupoe. [ mroko3a kak
anpaeruaocnupt. bpoxkenue rimoko3sl. Caxaposa. [ uopoaus caxaposwi. Kpaxman u
LEJUTI0N03a KaK OMOJOrMuecKre MoJnMepbl. XMMHUECKHE CBOIMCTBA KpaxMalia U IeJITI0JI03bI
(ruaponn3, KaueCTBEHHAs peakilys ¢ HOJIOM Ha Kpaxmall ¥ ee IPUMEHEeHHE AJis1 OOHAPYKEHHS



Kpaxmala B mpoayKTax nutanus). [[pumeHenue u 6uonorudeckas poib yriieBojoB. [lonsTue
00 MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE alleTaTHOI'O BOJIOKHA.

WnenTudukamnust OpraHndecKuX COeAUHEHUN. [ enemuueckasn cesa3b mexcoy Kiaccamu
opeaHudeckux coeourenuu. TUNBI XUMUYECKUX PEaKuii B OPraHUYECKON XUMHUH.
AMUHOKUCHOTH 1 Oenku. COCTaB M HOMEHKJIATypa. AMUHOKHUCIIOTHI Kak aM(oTepHbIe
oprannyeckue coeauHenus. [lentuanas cBs3p. buonornyeckoe 3HayeHrue 0-aMUHOKHCIIOT.
ObnacTu npUMEHEeHHsI aMMHOKHUCIIOT. benku kak npupoabie Ouononmmumepsl. CoctaB u
cTpoeHue 0elnKoB. XUMUYECKUE CBOWCTBA OENIKOB: THAPOIIN3, AeHaTypauus. OOHapyKeHue
0EJIKOB MPH MOMOIIM Ka4eCTBEHHBIX (IIBETHBIX) peakiuii. [IpeBpaiienns 6eIKoB MU B
opranusme. buonornyeckue pyHkuuu GenKoB.

Teopernyeckne 0CHOBbI XUMHHU

Crtpoenue BeniectBa. CoBpeMeHHasi MOZEIb CTPOSHUS aToMa. DJIEKTPOHHAsE KOH(Urypamus
atoma. OcHogHoe U 8030yoHcOenHble cocmoanus amomos. Kinaccupukarmss XMMHUYECKIX
3JIEMEHTOB (s-, P-, d-37emMeHThI). OCOOCHHOCTH CTPOCHHUS SHEPTeTHUSCKUX YPOBHEH aTOMOB
d-anementoB. [lepuoanyeckas cucreMa xuMuieckux siemenToB .M. Menpeneesa.
®uznueckui cmeicha [leprnoanueckoro 3akona J[.1. Menaeneesa. [Ipuunnel u
3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB 3JIEMEHTOB M MX COSAMHEHUH 10 MEPUOJIaM U TPyIIIaMm.
DJIEKTPOHHAs IPUPOJA XUMUUECKOU CBSI3H. DIIEKTPOOTPULIATENILHOCTh. BUIbI XUMHUUYECKOM
CBsI3U (KOBaJICHTHAs, MOHHAS, METAJTMYECKAs, BOJOPOHAS) 1 MEXAHU3MBI €€ 00pa30BaHUs.
Kpucmannuueckue u amopgnvie sewjecmsa. Tunvl Kpucmaiiuieckux peutemox (amomHas,
MONEKYIAPHAS, UOHHAS, MEMANTUYECKAs). 3a8UCUMOCIIb (DUULECKUX CBOLICE 8euecmad om
muna Kpucmaniuyeckou pewemxu. IIpyauHbl MHOr00Opa3usi BEIIECTB.

Xumudeckue peakiuu. ['oMoreHHbie U reTeporeHHbie peakiuu. CKOpOCTh peakiiuu, ee
3aBHCHUMOCTH OT Pa3JIMYHBIX (PAKTOPOB: MPUPOJIbI PEATUPYIOIINX BEIECTB, KOHIIEHTPAIIH
pearupyromux BeecTB, TEMIIEpaTyphl, INTOIIAIA PEAKIIMOHHON TOBEPXHOCTH, HATMYHUS
Karanu3aTtopa. Poyib KaTaiM3aTOpOB B IPUPOJIE U IPOMBIILIEHHOM ITPOU3BO/ICTBE.
OO6patumocThb peakiuii. XUMHUYECKOEe PAaBHOBECHE U €r0 CMEIlEHHE TOJT ACHCTBUEM
pa3nuYHBIX (PAaKTOPOB (KOHICHTPAIMS PEAreHTOB WIIH MPOYKTOB PEaKInH, 1aBlIcHUE,
TeMIepaTypa) A CO3/1aHus ONMTUMATIbHBIX YCIOBUN MPOTEKAHUS XUMHUECKUX MPOIIECCOB.
Hucnepcuvle cucmemsi. Ilonamue o konnouoax (3oau, 2eau). Mcmunnvle pacmeopul. Peakuuu
B PacTBOPAX AJIEKTPOJIUTOB. pH pacTBOpa Kak MokazaTeiab KUCIOTHOCTU cpeabl. [ uiponus
coJieid. 3HaYeHHEe TUPOIU3a B OUOJIOTHYECKUX OOMEHHBIX mporieccax. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B IPUPOJE, IPOU3BOJCTBEHHBIX MPOLECCaX U
KU3ZHEACSITEIIBHOCTH OpraHn3MoB. OKUCIUTENHHO-BOCCTAHOBUTEIBHBIE CBOMCTBA MTPOCTHIX
BEIIIECTB — METAJUIOB TJIABHBIX U TOOOYHBIX MOJATPYMI (ME/Ib, XKEJIe30) U HEMETAIIOB:
BOJIOpO/Jia, KMCIIOPO/1a, TaJIOTEHOB, Cepbl, a30Ta, pocdopa, yraepoaa, kpemuus. Kopposus
METAJIJIOB: BUJIBI KOPPO3HH, CIIOCOOBI 3aLTUTHI METAIIIOB OT KOPPO3UU. DNeKmpoiu3
pacmeopos u pacniaeos. llpumenenue s1eKkmpoausa 6 npoMvluLIeHHOCHU.

XuMHuS U )KU3Hb

Hayunsie MmeTosp1 mo3Hanus B xumun. Mctounnku xumuueckoi nadopmanuu. [Touck
uH(pOpMaIIMK TI0 HA3BaHUAM, UACHTU(DUKATOpaM, CTPYKTYpHBIM Gopmynam. MoaenupoBaHue
XUMHUYECKHUX MIPOLECCOB U SBICHUH, XuMuyecKui anaius u cunme3 Kak METOJbl HAy4YHOTO
MO3HAHMUSL.

Xumus u 310poBbe. JIekapcTBa, hepMeHThI, BATAMHUHBI, TOPMOHBI, MUHEPAJTbHBIE BOJIHI.
[TpoGriemMsl, cBsI3aHHBIE C TIPUMEHEHUEM JIEKAPCTBEHHBIX MPEnapaTroB. BpenHbie MPUBLIYKH U
(bakTOopHI, pa3pymarIIre 310pOBbe (KypeHHe, YIOTpeOIeHNuEe aTKOT OIS, HAPKOMAaHHUS ).
ParnmonansHoe nutanue. Iuwesvie 0o6asxu. OCHOB8bL NUWEBOU XUMUL.

Xumus B TOBCEAHEBHOM ku3HU. Morotue u unctsmme cpencrsa. Cpedcmea 60pbobl ¢
ObLIMOBLIMU HACEKOMBIMU: penenleHmsl, uHcekmuyuowvl. CpeacTBa INYHON TUTUEHBI U
kocMeTuku. [IpaBuna 6e3o0macHoOi paboThI C €IKUMH, TOPIOYMMHU U TOKCUIHBIMU
BEIIIECTBAMH, CPEJICTBAMHU OBITOBON XHMHUHU.

XuUMHS U CEJIbCKOE X03IMCTBO. MUHEpaibHbIe U Oprannydeckue yaoopenus. CpeacTaa
3allUThl PACTEHUII.



Xumus U 3Hepretuka. [IpupoaHbe ICTOYHUKY YIIIEBOLOPOAOB. [IpupoaHbIii U IOy THBIN
He(TsIHOM ra3bl, UX COCTaB U ucnoyib3oBanue. CoctaB HeTH U ee epepadoTKa.
Hedrenpoaykrsl. OktaHoBoe yncno 6en3uHa. OXpaHa OKpyXaroei cpebl npu
HedTenepepabOTKe U TPAHCIIOPTUPOBKE HEPTEPOAYKTOB. AJIbTEPHATUBHBIE HCTOYHUKH
SHEPIHUH.

Xumus B ctpoutenbcrse. LlemenT. beron. I[logbop onTuManbHBIX CTPOUTENBHBIX MAaTEPUAIIOB
B [IPAKTUYECKOH AEATEIbHOCTH YEJIOBEKA.

XUMHS U DKOJIOTUSA. XMMUUYECKOE 3arps3HEHUE OKPYXKAIOIIEH CPElbl U €ro MOCIEACTBHSL.
Oxpana rugpocdepsl, TO4BBI, aTMOchepsl, (Iopsl ¥ PayHbI OT XUMHUUECKOTO 3arpsS3HEHUSI.
Yray0JieHHbIH YPOBEHD

OCHOBBI OpraHN4YecKoi XUMHH

[TostBneHrE M pa3BUTHE OPraHUYECKON XUMHHU KaK HayKu. lIpenqmer opranndeckon XMMHH.
MecTo 1 3HaueHUE OPraHUYeCKON XUMHUH B CUCTEME €CTECTBEHHBIX HayK. B3auMocssA3b
HEOPraHUYECKUX U OPraHUYECKHUX BELIECTB.

XHMMHYECKOE CTPOEHUE KaK MOPSAI0OK COEJUHEHHSI aTOMOB B MOJIEKYJIE COITIACHO UX
BaJICHTHOCTH. OCHOBHBIE II0JIOKEHUS TEOPUU XUMUYECKOTO CTPOEHUSI OPraHUYECKHUX
coenuHeHuil A.M. bytnepoBa. YriaepoaHblil ckesner opraHuueckoil Mosexyisl. KpaTHocTh
XUMHUYECKOH CBS3H. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHUYECKOIO CTPOEHUS MOJIEKYJI.
N3omepus u uzomepsl. [lonstre o GpyaknuonansHoi rpymnme. [IpuHImns! Kiiaccupukanim
OpPraHMYeCKUX cOoeMHeHUH. MexyHapoaHas HOMEHKJIaTypa U MPUHLUIIBI 00pa30BaHMs
Ha3BaHUI OPraHUYECKUX COCIUHEHUM.

Knaccugukarus 1 0coOEHHOCTH OpraHMYeCKUX peakluid. PeakiinoHHbIe HEHTPBI.
[TepBoHavasbHbIE MOHATHUS O TUIIAX U MEXAHU3MAX OPTaHUYECKUX pEaKLUil.
['oMOIMTHYECKHI U FETEPOIUTUUECKUN pa3pblB KOBAJCHTHON XUMHUYECKOU CBSI3H.
CBoOoIHOpaIKaIbHBIA M MOHHBIA MeXaHU3Mbl peakiuu. [lonsaTie o Hykineoduiie u
3JeKTpoduIIE.

AJnkaHbl. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl MeTaHa. SP3-
rudpuar3anys opouraieit aroMoB yriaepoaa. 'omonornyeckuit ps u oomas hopmyiia
ankaHoB. CucTeMaTndecKkas HOMEHKJIaTypa ajJKaHOB U paaukanos. Mzomepus yriaeponHoro
ckesnera. PuU3nyecKkue CBOWCTBA AIKAHOB. 3aKOHOMEPHOCTH U3MEHEHUS] (PU3NYECKUX CBOMCTB.
XVMMHYECKHE CBOWCTBA AJIKAHOB: FaJIOT€HUPOBAHUE, JETUIPUPOBAHKE, TEPMUUECKOE
pazokeHue, KPEeKUHT KaK CIIOoCOOBI MOJIy4YEeHUs BaXKHEHIINX COeAMHEHUH B OpraHUYECKOM
cuHTe3e. ['opeHne alkaHoB Kak OAWH U3 OCHOBHBIX HCTOYHUKOB TEIUIA B IPOMBIIIJIEHHOCTU U
ObITy. M30Mepu3anus kak crnocod moiaydeHust BBICOKOCOPTHOTO OeH31Ha. MexXaHu3M peakuuu
cBOOOTHOpaIuKaIbHOT O 3amenieHus. [lonydyenue ankanos. Peakius Bropua. Haxoxnenue B
IPUPOJIE U IPUMEHEHHUE AJIKAHOB.

[Tuknoankansl. CTpoeHHe MoKy HuKIoankaHoB. OOmas GopMyia HUKI0AIKAHOB.
Homenknarypa nukinoankanoB. M3omepust HUKI0aIKaHOB: YIJIEPOJHOTO CKEJIETa,
MEKKIIaCCOBAasl, MPOCTPAHCTBEHHAs (yuc-mpanc-u3omepus). Crerudpuka cBOHCTB
LUKJIOAJIKAHOB C MaJIbIM pa3MepoM IuKia. Peakuuu nprucoeguHeHns U paJuKaabHOTO
3aMeILEHUs.

AJNKeHBI. DIIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIIBI ATHIICHA. SP2-
rubpuau3anus opouraiei aToMmoB yrieposa. [- u [1-csa3u. ['omonoruueckuit psa u odmas
dopmyna ankeHoB. Homenknarypa ankeHoB. M3omepust amkeHOB: yIJIepoIHOTO CKelleTa,
MOJIOKEHUS KPaTHOM CBSA3M, IPOCTPaHCTBEHHAS (Yuc-mpanc-N30MepHs), MEXKKIacCOBas.
®dusnyecKkue CBOMCTBA ATKEHOB. Peakinu 351eKTpoUiIbHOTO MIPUCOESTMHEHHSI KaK CII0C00
NOoJy4YeHus: GYyHKIMOHATIBHBIX TPOU3BOIHBIX YTIeBOA0pOA0B. [IpaBmio MapkoBHUKOBA, €r0
AIIEKTPOHHOE 000CHOBaHUE. Peakium okucineHus u nonuMepusanuu. [loaustumieH kak
KpPYNHOTOHHAXHBIA IPOAYKT XMMHYECKOT0 TPOM3BOACTBA. [IpoMbllieHHBIE U
nabopaTopHbBIE CIIOCOOBI MOTyUEHUS alKeHOB. [Ipasuno 3atiyesa. IIpuMeHeHNE ATKEHOB.
Anxanuensl. Kiaccudukanus ankagueHOB O B3aMMHOMY PacIlOIOKEHUIO KPATHBIX CBA3EH B
MoJiekyne. OcoOeHHOCTH AJIEKTPOHHOIO U MPOCTPAHCTBEHHOTO CTPOEHUS COPSIKEHHBIX
ankagueHoB. O0mas ¢popmyna ankaaueHoB. HoMeHKIaTypa 1 u30Mepust ajakaJaueHoB.
®u3nyecKue CBOMCTBA ATKAANEHOB. XUMUYECKHE CBOMCTBA AJIKAIUCHOB: PEAKIIUU



pucoeANHeHNs (THIpUPOBaHKE, TAJIOTEHUPOBaHUE), ropeHus 1 nonumepusanuu. Bkinag C.B.
JleGeneBa B mosiy4eHNE CHHTETHYECKOTO Kayuyka. Bynkanuzanus kaydyka. Pe3una.
MHoroo0pa3ue BU10B CUHTETUUECKUX KaydyKOB, UX CBOWCTBA U npuMeHeHue. [lonyuenne
AJIKaJMEHOB.

AJKUHBI. DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI alleTUIIEHA. SP-
rubpuauszanus opouraieit aroMoB yriaepoaa. 'omonornyeckuit pan u odmas popmyiia
ankuHoB. Homenknarypa. M3omepust: yriaepoaHoro CKeeTa, 0JI0KEHNs KpaTHOW CBA3H,
MexKJ1accoBasd. Ou3nM4ecKue CBOMCTBA ATKUHOB. XMMHUUYECKHE CBOMCTBA AJIKUHOB: PEAKLINU
IPUCOEANHEHUS KaK CI0cO0 MOJyuyeHUs IOJTMMEPOB U IPYTUX MOJIE3HBIX IPOIYKTOB.
Peaxyuu 3amewenus. I'openne anerniaeHa Kak MICTOYHUK BBICOKOTEMIIEPATYPHOT'O IIJIaMEHU
JUISL CBApKU U pe3Ku MeTaiuioB. [Tomyuenue aneruneHa nupoin3oM METaHa U KapOuIHbIM
MeToaoM. [Ipumenenune aneruieHa.

Apensbl. Ucmopus omkpvimus 6enzona. COBpeMEeHHBIEC IPEACTABICHUS 00 3JICKTPOHHOM U
MIPOCTPAHCTBEHHOM CTPOCHUHU OeH3oma. M3oMepus 1 HOMEHKIaTypa roMOJIOroB OeH30J1a.
O6mas hopmyna apeHoB. Pu3ndeckue cBorcTBa OeH301a. XMMHUYECKHE CBOMCTBA OEH30Ia:
peaxkuu 3MeKTpoPUILHOrO 3aMelleHus (HUTPOBaHKE, TaIOTeHUPOBAHKE) KaK CIIOCO0
MOJIyYEHUSI XMMUYECKUX CPEJICTB 3alllUThl PaCTEHUI; IPUCOEAMHEHUS (THIPUPOBAHUE,
raJIorTeHUPOBAaHKE) KaK J0OKA3aTeIbCTBO HEMPEIEIbHOTO XapakTepa OeH3ona. Peakius
ropenus. [lonyaenune 6enzona. Ocobennocmu Xumuyeckux ceoticme mosyona. Bzaumuaoe
BJIMSTHUE aTOMOB B MOJIEKYJe Tonyona. Opuenmayuonnvlie 3¢pexmol 3amecmumeneti.
[TpumeHeHne TOMOIOTOB OeH301a.

Cruptsl. Knaccudukanus, HoMeHKIaTypa ciupToB. ['omonornyeckuit pan u odmas hopmyia
IpeJlelbHBIX OJHOATOMHBIX clIUPTOB. M30mepus. dusndeckue cBONCTBA IMPEIEIIbHBIX
OJIHOATOMHBIX CIIUPTOB. BoopoiHas cBsi3b MEXKy MOJIEKYJIaMU U €€ BIUSHUE Ha
(du3nYecKue CBONCTBA CIUPTOB. XMMUYECKHUE CBOMCTBA: B3aUMO/ICHCTBHUE C HATPUEM KaK
Croco0 yCTaHOBIICHUS HATMYHSI TUAPOKCOTPYIIIBL, C TaJOr€HOBOAOPOIAMH KaK CIIOCO0
MOJIyYEHUS] PACTBOPUTENIECH, BHYTPU- U MEXKMOJIEKYJIsIpHas AeruapaTtanus. Peakuus ropenus:
CHUPTHI Kak ToruBo. [losydenne aTaHona: peakuus OpoKeHUs MIIIOKO3bL, THIpaTalys
striieHa. [Ipumenenune meranosna u 3tanosa. dusnonornyeckoe AeMCTBUE METaHOA U
ATaHOJa Ha OPraHU3M YeJIOoBeKa. DTUIICHTJIMKOb U TTIMIEPUH KaK MPEACTaBUTEIN
IIpeIeNbHBIX MHOIOATOMHBIX CIIUPTOB. KauecTBeHHas peakius Ha MHOIOATOMHBIE CIIMPTHI U
ee MPUMEHEHUE JIJIsl pacliO3HABaHUS TJIUIEPUHA B COCTaBE KOCMETUYECKUX CPECTB.
[TpakTHYeckoe NPUMEHEHUE ITUIICHIJIMKOJISA U TIULEPUHA.

®enon. CtpoeHue MosieKynbl ¢peHomna. BzanMHoe BiusHUE aTOMOB B MOJIEKyJie (heHoJIa.
dusnueckue cBoiicTBa (eHoaa. XMMHUYECKHE CBOMCTBA (peakiuy ¢ HaTpUeM, THIAPOKCHIOM
HaTpusd, Opomom). [lonyuyenue penona. [Ipumenenne penomna.

Anbneruasl 1 ketoHsl. Kiaccudukanus anpaeruioB 1 keToHOB. CTpoeHUe NMpeienbHbIX
aJbJIETUI0B. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE KapOOHUILHOM IPYIIIHI.
["omonoruueckuii psa, obmas Gopmyiia, HOMEHKJIATypa U U30MEPHS ITPEIEIIbHBIX
anpaeruoB. PU3NYECKUe CBOMCTBA MPEAEIbHBIX AJIbJACTHI0B. XUMHUYECKHUE CBOMCTBA
IpeeNbHBIX albJIeIHI0B: THIPUPOBAHUE; KAUECTBEHHbIE PEaKIIMU Ha KApOOHUIBHYIO TPYIITY
(peakiust «cepeOpsTHOTO 3epKajiay, B3auMoeicTBue ¢ ruapokcunom meau (1)) m nux
pUMEHEHHE I OOHAPYKEHUS PEeNbHBIX albJIETU/I0B B IPOMBIIIJICHHBIX CTOYHBIX BOJaX.
[TonyueHue npeaenbHbIX albJAETHA0B: OKUCICHUE CIUPTOB, THApATalUs alleTUieHa (peaKus
Kyueposa). TokcuunocTs anbaeruoB. [lpumenenne ¢popmanbaeruia 1 aneTaibaerusa.
AIIETOH Kak IpeICcTaBUTENb KeTOHOB. CTpoeHHe MOJIEKYJIbI arleToHa. OCOOCHHOCTH peaKIuu
OKHCJIEHHUS aleToHa. [IpuMenenue anerona.

Kap6onossie kucnotsl. Kitaccudukanus 1 HOMEHKIaTypa KapOoHOBBIX KUCIOT. CTpoeHHe
IpeeNbHBIX 0THOOCHOBHBIX KapOOHOBBIX KHCIOT. DIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTpoeHHe KapOOKCHIIbHOM rpynmbl. ['oMonornyeckuit ps u obmas Gopmyna npeneabHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT. PU3HUECKUE CBOICTBA MpeAEIbHBIX 0JIHOOCHOBHBIX
KapOOHOBBIX KUCIOT. XMMUYECKHE CBOMCTBA MPEIeIbHBIX OJJHOOCHOBHBIX KApOOHOBBIX
KUCJIOT (peakluu C MeTaJlIaM1, OCHOBHBIMU OKCHJJaMH, OCHOBAHUSIMHU M COJISIMH) KaK
MOJTBEPK/IEHUE CXO/ICTBA C HEOPTaHWYECKUMU KUCIoTaMu. Peakius sarepudukanuu u ee



oOpatumocTh. BusiHue 3aMecTuTeneil B yriieBoJOPOTHOM PaHKalle Ha CHITy KapOOHOBBIX
KHCJIOT. OCOOCHHOCTH XMMHYECKUX CBOMCTB MypaBbUHOM KUCIOTHI. [loydeHne npeaenbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCJIOT: OKUCIIEHUE aJTKAaHOB, AIKEHOB, IEPBUYHBIX CIIUPTOB,
anbaeruioB. Baxueiiue npeacraBuTeau KapOOHOBBIX KUCIIOT: MypaBbHHAsL, YKCYCHAs U
OeH3oitHas. Beicue nmpeaensHbie U HeMpeaeabHbIe KapOOHOBBIE KUCIOTHL. Onmuueckas
usomepus. Acummempuyeckuii amom y2nepooda. Ilpumenenne kapOOHOBBIX KUCIIOT.
Crnosxxubie 3¢upsl 1 xupbl. CTpoeHHE U HOMEHKIIATYPa CIOKHBIX 23PUPOB. MeKKIIaccoBast
nu3oMepus ¢ KapooHOBBIMU KHcoTaMU. CrIOCOOBI MOTyUEHUS CII0KHBIX A(UPOB.
OO0patuMocTh peakiuu dTepudukanuu. [[puMeHeHue coKHbIX 3PUPOB B MUIICBOU U
nap@roMepHON MPOMBIIUIEHHOCTH. JKUPBI Kak CI0XKHbIE 3(UPHI TIUIEPUHA U BHICIIMX
KapOOHOBBIX KUCIIOT. PacTUTEeNbHBIC M dKUBOTHBIE JKUPBI, UX cocTaB. Duznyeckne CBOWCTBA
KUPOB. XUMUYECKHE CBOMCTBA KUPOB: THIPUPOBAHUE, OKUCIICHHE. [ UAPOIN3 NI OMBUIEHUE
KHUPOB KaK CIIOCOO MPOMBIIIICHHOTO TIOTYYEHHUS COJIEH BBICHIMX KapOOHOBBIX KUCIIOT.
[Tpumenenue xKupoB. MbUTA KaK COJIH BBICHIMX KapOOHOBBIX KUCIOT. MoroIire cBOiCTBa
MbLIA.

VYrneBoabl. Knaccudukanus yrneBonoB. @usndeckrie CBONCTBA U HAXOKCHHUE YIIIEBOIOB B
npupoze. I'moKo3a Kak albIeruaocnupT. XMMUYECKHE CBOWCTBA IUIFOKO3BL: ayuiuposarue,
AIKUIUpOBaHUe, CIUPTOBOE U MOJIOYHOKHUCIIOE OpoKeHue. DKCIepUMEHTaIbHbIC
JI0Ka3aTeNNbCTBA HAIMUUS aJIbJIETHIHOM U CIMPTOBBIX Ipymil B toko3e. [lonydyenue
TIIIOKO3bl. PpyKmo3a Kax uzomep 2noxosvl. Pubosa u oesoxcupubosza. Baxueiiue
Jicaxapuabl (caxaposa, 1aKmo3d, Maibmo3d), UX CTpOeHue U (PU3NIEeCKre CBOWCTBA.
['unponu3 caxapossl, 1akmo3svl, Maibmo3ssl. Kpaxman v 1eJuIi0103a Kak OMoJIornyecKue
noJuMepbl. XMMHUECKHE CBOMCTBA Kpaxmaiia (THIpOJIn3, KaueCTBEHHas peakus ¢ Hoa0M Ha
Kpaxmall ¥ ee MpUMEeHEHUe AJis1 OOHApYKEHHs KpaxMala B MPOIyKTaX MUTAHHUS).
XUMHUYECKUE CBOMCTBA IEIUTIOJIO3BI: THIPOJIN3, 00pa30BaHME CIOXKHBIX 2QupoB. [Ipumenenne
U Ouooruyeckas pojb yrieBofoB. OKUCIEHUE YTIIIEBOI0B — HCTOYHUK SHEPTUHU KUBBIX
opranu3MoB. [ToHsiTHE 00 HCKYCCTBEHHBIX BOJIOKHAX HA IIPUMEpPE alleTaTHOTO BOJIOKHA.
WnenTudukanust OpraHndeckKux coeMHEHM. | eHeTndeckas CBA3b MEX/y KIlacCaMu
OpPTraHUYECKUX COETMHEHMI.

Awmunsbl. [lepBuynblie, BTOpUYHBIC, TPETHUHBIE aMUHBI. Kitaccudukarys aMuHOB IO TUITY
YIIEBOJOPOAHOIO PaMKaja U YUCIIy AMUHOTPYIII B MOJIEKYJIE. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MPEAEIbHBIX aMUHOB. DU3UUECKNE CBOMCTBA aMUHOB. AMHUHBI
KaK OpraHM4YeCcKHe OCHOBAHUS: PEaKIMK C BOJIOM, KuciaotamMu. Peakius ropeHus. AHUIMH KaK
IpEJICTaBUTENIb apOMaTHYeCKX aMuHOB. CTpoeHue aHwinHA. [IpuunHbl ocnadienus
OCHOBHBIX CBOMCTB aHUJIMHA B CPAaBHEHUU C aMUHAMHU MPEAEIBHOTO psAsla. XUMUYECKHE
CBOMCTBA aHUJIMHA: B3aUMOJICHCTBUE C KUCITOTaMH, OpOMHOM BO/IOM, okucieHue. [lomyuenue
aMUHOB aJKUJIMPOBAaHUEM aMMHUaKa U BOCCTAHOBIIEHUEM HUTPOIPOU3BOIHBIX
yraeBogopoaoB. Peakius 3ununa. [Ipumenenrne aMuHOB B (papMaiieBTHIECKOM
MPOMBINIICHHOCTH. AHUIUH KAK Cblpbe Ol NPOU3800CMEA AHUIUHOBLIX Kpacumeinel.
Cunme3svl Ha OCHO8e AHUTUHA.

AmuHOKHCHO0THI M 6enku. CocTaB M HOMEHKIaTypa. CTpoeHre aMUHOKHUCIIOT.
["omonornyeckuit pssi IpeaesIbHBIX aMUHOKUCIIOT. M30Mepust npedeibHblX AMUHOKUCTIOM.
dusnueckue CBONCTBA MpeAeTbHBIX AMUHOKHUCIOT. AMUHOKHCIIOTHI KaKk aM(OTEpHbIe
opranuueckue coequHeHus. Cuntes nentunoB. [lentuaHas cBsa3b. buonornueckoe 3HaueHue
0-aMUHOKHCIOT. O0JIacTH MPUMEHEHHU aMUHOKHUCIIOT. benku kak mpupoiHble ONOTONIUMEPHI.
CocraB u ctpoenue 6enkoB. OcHogHble aMUuHOKUCIOmMbL, 0bpasyiowjue denrky. XUMHUUECKHe
CBOMCTBA OGJIKOB: THJIPOJIN3, JCHATYpallksl, KAUeCTBEHHbIE (I[BETHBIC) PEAKIIUU Ha OENKH.
[TpeBparienus O0enkoB nuiy B opranuzme. buonoruueckue GyHkium 6eaKkoB. Jocmuorcenus
6 U3YUeHUU CMpPOeHUs U CUHme3a OenKos.

A3zomcooeporcawue cemepoyukiuyeckue coeounenus. Iluppon u nupuoun: sanekmpounHoe
cmpoeHue, apoMamudecKuli Xapakmep, pasiuiue 8 NPosaeIeHUuU OCHOBHbIX CEOUCMS.
Hyxneunosvie kucnomet: cocmas u cmpoenue. Cmpoenue Hykneomuoos. Cocmas
nykaeunoswix kuciom ([JHK, PHK). Ponb HYKI€UHOBbIX KUCIOM 8 HCUSHEOesMeNbHOCMU
OP2aHU3IMOS.



BricokoMonekynsipabie coeiuHeHus1. OCHOBHBIE MOHSATHS BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: MOHOMEp, NIOJINMED, CTPYKTYPHOE 3BE€HO, CTETIEHb OJUMEPU3ALINH.
Knaccugukarus monumepoB. OCHOBHBIE CLIOCOOBI MOTYYSHHS BEICOKOMOJICKYIISIPHBIX
COEIMHEHUI: peaKUHU MOJIMMEPU3alMU U TIOJMKOHIeHcauuu. CTpoeHue U CTpyKTypa
[I0JIMMEPOB. 3aBUCUMOCTh CBOWCTB IIOJINMEPOB OT CTPOECHUS MOJIEKYI. TepMoIIacTUYHbIE U
TEPMOpPEAKTUBHBIE TOJIUMEPLI. [Ipogodswue opeanuyeckue norumepol. Komnosummoie
mamepuanel. Ilepcnekmugul UCnOIb3068aHUA KOMNOZUMHBIX Mamepuanos. Kiaccuduxanus
BOJIOKOH. CuHTeTHYeckue BojokHa. [lonuadupHbie u noamamMuaHble BOJOKHA, UX CTPOCHUE,
cBoiictBa. [IpakTueckoe ucnoap30BaHue BOJOKOH. Cunmemuueckue nieHKu: u3oaiayus osl
npo80008, MeMOParvl 0l ONPECHEeHUs. B00bL, 3AWUMHbLE NIEHKU 01 ABMOMOOUell,
naacmuipu, xupypauieckue nossazku. Hoevle mexnonozuu oanbheliuie2o co8epuleHcnmeo8anus
NOJUMEPHBIX MAMEPUAITIO8.

Teopernueckne 0CHOBbI XUMHH

Crpoenue BemectBa. CoBpeMeHHast MOJENb CTPOEHHU aroMa. Jlyanusm 31eKTpoHa.
Keanmoevie uucna. PacripeneneHue 3J€KTPOHOB 110 YIHEPIETUUECKUM YPOBHSM B
COOTBETCTBUU C IPUHIIMIIOM HAMMEHBIIEH SHEPruu, NpaBuiioM XyHAa U npuHiunom Ilaymnu.
Oco0EHHOCTH CTPOCHUS YPHEPTETUYECKUX YPOBHEN aTOMOB d-3JI€MEHTOB. DJIEKTPOHHAs
koH(purypanus aroma. Knaccubukanus XAMHYECKAX JJIEMEHTOB (S-, P-, d-371eMEHTHI).
OcHOBHOE U BO30YXK/IEHHbIE COCTOSIHUSI aTOMOB. BaneHTHbIe a1ekTpoHsl. [leproanueckas
cucreMa xumuueckux aeMmeHToB /.M. MenneneeBa. ®usnueckuii cMbica [lepuoanueckoro
3akoHa /.. Menneneesa. [IpyunHbl 1 3aKOHOMEPHOCTH U3MEHEHHMS CBOMCTB 3JIEMEHTOB U UX
COEIMHEHUH MO MepuoaaM U rpynmnaM. MupoBo33peHYECKOe U HAyYHOE 3HaUYEHUE
[lepuonnueckoro 3akona .M. Meunneneesa. IIpocroswt /[. 1. Menoeneesa. Omxpvimue Ho8bix
XUMUYECKUX DTIEMEHMO8.

DJNeKTpOHHAs IPUPOJIa XUMUYECKOM CBSI3U. DNEKTPOOTpHUIaTeIbHOCTh. KOBaneHTHas CBs3b,
€€ Pa3HOBUHOCTU M MEXaHU3MbI 00pa3oBaHus (OOMEHHBIN U JOHOPHO-AKIIETITOPHBII).
WNonHnas cBsa3b. Metaiumnueckas cBsa3b. Bonoponnas ces3b. Meodiemonexynsaprvie
83AUMOOeUCMBUSL.

Kpucrannnaeckue u amopgHbie BelecTBa. TUIBI KPUCTAUTHYECKUX PEIIeTOK (aTOMHasl,
MOJIEKYJISIpHAsi, HOHHAs, METAJUIMYeCcKasi). 3aBUCUMOCTb (PU3NYECKUX CBOMCTB BEILIECTBA OT
TUTA KpUCTAJUTMYECKOM pemeTku. [Ipruunnbl MHOrooOpa3us BemiectB. CoBpeMeHHbBIE
MIPE/ICTABJICHHS O CTPOCHHUH TBEPJIBIX, KUIKUX U Ta3000pa3HbIX BemecTB. /Kuokue
Kpucma’ivl.

Xumudeckue peakiuu. ['oMoreHHbIe U TeTeporeHHbIe peakiuu. CKOpOCTh Peakiiuu, ee
3aBUCHUMOCTH OT Pa3IMYHBIX (PaKTOPOB: MPUPOJIBI PEATHPYIOIIUX BEIIECTB, KOHIICHTPAIIUU
pearupymoIux BelecTs, TemnepaTypsl (mpasuio Bant-I'odda), miiomanu peakinoHHoM
MOBEPXHOCTHU, HATMYHUS KaTaIU3aToOpa. DHEPrusl aKTUBALUU. AKMUBUPOBAHHBIN KOMNJIEKC.
KaranuzaTops! u karanus. Posib kaTann3atopoB B IpUPOJIE€ U POMBIIIEHHOM ITPOU3BOJICTBE.
Tonamue 06 sumanonuu u >umponuu. Suepeus I ub6ca. 3akoH I'ecca u cneacTBUSA U3 HETO.
TenoBsie a3¢dexTs XuMuyeckux peakuuil. Tepmoxummuueckue ypaBHeHus. O0paTUMOCTh
peakuuii. Xumuueckoe paBHoBecHe. CMeIIeHne XUMHUYECKOT0 paBHOBECHS TIOJ1 IEHCTBUEM
pa3IUYHBIX (PaKTOPOB: KOHIIEHTPAIIMU PEAreHTOB UM MIPOYKTOB PEAKIINH, TaBICHHUS,
TeMIiepaTypsbl. Poiib cMellleHrst paBHOBECHS B TEXHOJIOTUYECKUX MTPOLIECCaX.

HucnepcHbie cuctemsl. Konnouounsie cucmemol. VIcTuHHBIE pacTBOphL. PacTBOpeHue kak
busuko-xumuueckuit mporecc. CriocoObl BIpaKeHUS KOHIIEHTPAIIUU PACTBOPOB: MaccoBast
JI0JIs1 PACTBOPEHHOTO BEIIECTBA, MOIAPHAA U MOAANbHA KOHYeHmpayuu. Tump pacmeopa u
MumpoGaHue.

Peakmuu B pacTBOpax ayieKTpoauToB. KauecTBEHHBIE peaKIliu Ha HOHBI B PACTBOPE.
KucnoTHO-0CHOBHBIE B3auMO/IeiicTBUS B pacTBopax. AMpoTepHOCTh. HoHnHoe npouszgedenue
600bl. Booopoonuiii nokasamens (pH) pacmeopa. I'maponus coned. 3Ha4eHHE TUAPOTIU3A B
Ononoruvecknx 0OMEHHBIX Tporieccax. [[puMeHeHne ruporsa B MPOMBIILIIEHHOCTH.
OKHUCIATENBHO-BOCCTAHOBUTENHHBIC PEAKIIMH B TIPUPOJIC, TPOU3BOICTBEHHBIX MPOIECCaxX U
KHU3HEIEATEIIbHOCTH OPraHU3MOB. OKUCIUMENbHO-60CCMAHOSUMENbHBI NOMEHYUAN CPEODL.
Juaepamma Ilyp6s. TloBeneHue BEIIECTB B cpeax ¢ pa3HbIM 3HaueHneM pH. MeTo b



AIIEKTPOHHOTO U 91eKMPOHHO-UOHHO20 OanaHca. I'anbBaHWYeCKUid aleMeHT. XUMUYEeCKHe
HUCTOYHHMKHU TOKa. Cmanoapmuwlii 6000p0OHbIl 21eKkmpo0d. CmarnoapmHblil 31eKMpoOHbll
nomenyuan cucmemvl. Pao cmanoapmmusix snekmpoonsix nomenyuanos. Hanpaenenue
OKUCIUMENIbHO-80CCMAHOBUMENbHBIX peakyull. NEKTPOIU3 PaCTBOPOB U PACIIaBOB COJICH.
[TpakTHUeckoe NPUMEHEHHUE 3IEKTPOIN3a AJIs OJYyUEHUS IIETOYHBIX, IET0YHO3EMEIbHBIX
MeTaJIJIOB U antoMuHus. Kopposust MeTanioB: BUAbl KOPPO3UH, CIIOCOOBI 3aIIUTHl METAIIJIOB
OT KOPpPO3HUH.

OCHOBBI HEOPraHUYECKOH XUMUH

O61as xapakrepuctuka 31eMeHToB [A—IIA-rpynn. Okcuabl ¥ IepoKCH bl HATPUS U KaJlusl.
Pacnio3naBanue kaTHOHOB HaTpus U Kanus. Conu HAaTpUsl, Kalusl, KaJdbIUs U MarHus, UX
3HAaYCHUE B IPUPOJIC U KU3HU YellOBeKa. KecmKkocmsb 600bl U cNOCoObL ee yYCmpaneHus.
Komnnekchnvle coeounenus antomunus. Anomocuruxamol.

Mertannsl IB-VIIB-rpynn (Meap, HMHK, XpoM, Mapraden). OCOOEHHOCTH CTPOEHMSI aTOMOB.
O6mue ¢pusznueckre U xumudeckue cpoiictsa. [lomyuenue u npumenenue. OKCUIbI U
TUAPOKCUBI 3TUX METAJUIOB, 3aBUCUMOCTb UX CBOWCTB OT CTEIIEHU OKHUCIEHUS 3JIEMEHTA.
Baxueitmue conu. OxucnurenbHble CBOMCTBA COJIEH XpoMa U MapraHiia B BBICIICH CTENEHU
okucieHus. Komniexcuvie coeOunenus Xxpoma.

O6mmas xapaktepuctuka 31eMeHToB [VA-rpymmel. CBoiicTBa, HOTyYeHUE U IPUMEHEHHE
yrias. CUHTE3-Ta3 Kak OCHOBA COBPEMEHHOW MTPOMBIIIIIEHHOCTH. AKTUBUPOBAHHBIN YroJlb KaKk
aacopOent. Hanocmpyxmypol. Muposvie docmudicenus 8 oobnacmu co30aHus
HAHOMAmMepuanos. INeKmpoHHoe CmpoeHue MOoaeKyivl yeapHoz2o 2asza. [lonyuenue u
npumeHeHrue y2apro2o 2aza. buonorudeckoe aeiicTeue yrapHoro raza. KapOuasl kaiabius,
amroMuHus 1 xene3a. KapOoHnatsl u ruipokapOoHatsl. Kpyeosopom yenepooa 6 iHcusot u
Hedtcusoll npupode. KauecTBeHHast peakius Ha KapOoHaT-noH. PU3NYECKUEe U XUMUYECKHE
cBoicTBa kpemuusi. Cunansl u cunuiuasl. Oxcug kpemuus (IV). KpeMHreBbie KUCIOTHI B UX
conu. CuMKaTHbIE MUHEPAJIbl — OCHOBA 36MHOM KOPHI.

O6mmas xapakTepucTuka 3neMeHToB VA-rpynmnbsl. Hutpuasl. KauecTBeHHas peakiusi Ha MOH
aMMOHHUsI. A30THas KUCJIOTa KaKk OKuciuTeab. Hurparsl, ux puznyeckue 1 XuMHU4ECKHE
cBolicTBa, mpuMeHeHue. CBoicTBa, nmonyueHue u npumeHenue gocgopa. PochuH.
®ochopuble 1 nonudochopHbie KUCIOTHL. bruonornyeckas ponb pocdartos.

O6mas xapaktepuctrka 31eMeHToB VIA-rpymmbl. OcoObie cBOWiCTBa KOHIIEHTPUPOBAHHOMN
cepHoll kucnoTel. KauecTBeHHbIE peakliuy Ha CylnbQua-, CyabduT-, u cynbdar-uonsl. OOmias
xapakrepucTrka neMeHToB VIIA-rpynmsl. OcoO0eHHOCTH XUMUHK (TOpa. ['anoreHoBog0poab!
U UX nosyueHue. ['aioreHoBo10pogHbIe KUCIOTH U UX conu. KauecTBeHHbIE peakliuy Ha
rajJloreHn-uoHsl. Kucnopoaconepskamye coeamHeHus xyopa. [IpuMeHenne rajJoreHoB U ux
BOKHEHUIIUX COCTMHEHUM.

brazopoouvie cazvl. [lpumenenue 61a20poousix 2a308.

3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BELECTB, BOJOPOIHBIX COETUHEHNUH,
BBICHIMX OKCHJIOB U THAPOKCHJIOB.

WNnentuduxanus HEOPraHM4eCKUX BELIECTB U HOHOB.

XuMus 4 )KU3Hb

Hayunsie MmeToap! mo3Hanus B xumud. Mcrounnkn xumuyeckoi nadopmaruu. [lonck
uH(pOpMaIIMU TI0 HA3BaHUAM, UACHTU(DHUKATOPAM, CTPYKTYPHBIM Gopmynam. XUMHUYECKUAN
aHaJIN3, CUHTE3, MOJIETMPOBAHNE XUMUYECKHX MTPOLECCOB U SBJICHHUI KaK METO/bl HAYYHOTO
no3HaHusi. Mamemamuueckoe mMooeruposanue nPpoCmMpaHCmeeHH020 CMPOEHUsL MOJIEKYIl
opeanudeckux eujecms. Cospemennvle Pu3UKO-XuMUYecKue Memoowl yYCmaHo81eHUs
cocmasa u CmpyKmypul 6euecms.

Xumus u 310poBbe. JlekapcTBa, hepMEHTHI, BATAMHHBI, TOPMOHBI, MUHEpPaIbHbIE BOJIBI.
[TpoGiemMsl, cBsI3aHHBIE C TIPUMEHEHUEM JIEKAPCTBEHHBIX MpEnapaTtoB. BpenHbie MPUBLIYKH U
(bakTopHI, pa3pymiaIIre 310pOBhe (KypeHHe, yIOTpeOIeHUE aIKOTOJIs, HAPKOMAHHS ).
PannonansHoe nuranue. [Tumesbie 1o6aBku. OCHOBBI MUIIEBON XUMUH.

Xumus B Mmeauiinae. Pa3zpaboTka nexapcTB. XUMHUYECKHUE CEHCOPBHI.



XuMUs B TOBCETHEBHOM KU3HU. MOoIIKE U YUCTIIIME CPEACTBA. PenesuieHTsl,
nHCeKTUIUABL. CpescTBa TMYHON THTUEHBI M KocMeTukH. [IpaBuia 6e3omacHoi paboThl ¢
€/IKMMH, TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH, CPEJCTBAMHU OBITOBOW XMMUHU.

XUMHUS U CeNIbCKOE X03sCcTBO. MUHepabHble U opranndeckue ynoopenus. Cpeacraa
3alUThl paCTeHUH. XUMUS B IPOMBILUIEHHOCTH. O011IKE IPEACTaBICHUS O IPOMBIIIEHHBIX
crioco0ax NoJy4eHUss XMMUYECKUX BELeCTB (Ha IpUMepe IPOU3BOICTBAa aMMHUAKa, CEPHOM
KkucaoThl). [TpoMelnienHas opranndeckast xumusi. Celpbe 1711 OpraHUYECKOM
npoMblIIIeHHOCTH. [Ipo6ieMa 0Tx010B 1 10O0UHBIX TpoaykToB. Hanbonee
KPYIHOTOHHAXHbIE IPOM3BO/ICTBA OPraHUYECKUX coeIuHEeHUI. UepHas 1 1iBeTHas
MeTairyprus. CTeKIIO ¥ CUIIMKaTHAas IPOMBIIUICHHOCTD.

Xumus U 3Hepretuka. [IpupoaHbe ICTOYHUKH YIIIEBOLOPOAOB. IIpupoaHbIii U IOy THBIN
HE(TSIHOM ra3pl, UX COCTaB U UcHoib3oBaHue. CoctaB HeQTH U ee nepepadoTka.
Hedrenpoaykrsl. OkraHoBoe yrcio 6en3uHa. OXpaHa OKpyXarolei cpesbl npu
HedTenepepabOTKe U TPAHCIIOPTUPOBKE HEPTENPOAYKTOB. ANbTEPHATUBHBIE HCTOUHUKU
SHEPIHH.

Xumus B ctpoutenbcrse. LlemenT. beron. Ilog0op onTumanbHbIX CTPOUTEIBHBIX MAaTEPHAIOB
B [IPAKTUYECKOH JESATEIbHOCTH YEJIOBEKA.

XUMHS U KOJIOTUSA. XMMHUUYECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpellbl U €ro MOCIEACTBHYSL.
Oxpana rugpocdepsl, TO4BHI, aTMochepsl, (GIopsl U PayHBI OT XUMHUUECKOTO 3arpsS3HEHUSI.

3. TEMATUYECKOE IINTAHUPOBAHHUE

10 kaacc yriy6aeHHbIid ypoBeHb (3 4 B Hejael10, Bcero 102 4)

Ne Temnl | Tema, KOJINYeCTBO
4yacoB
1. [ToBTOpenue u yriyosieHne 3SHaHU! 18
2. TeopeTnueckue OCHOBBI Opranuyeckoit | 15
XUMHUH
3. YrneBo10po/isl 25
4. 18
Kucnopoacoaepxaniue OpraHu4ecKue
COCTMHEHUS
S. A30T- U CepoCcoIepKaIne COTMHEHUS 5
6. buonornuecku akTHBHbBIE BEIIECTBA 16
7. BBICOKOMOJIEKYIISIDHBIE COEIMHEHMS 3)
Hroro: 102
11 kyacc yriayo6jeHHbli ypoBeHb (3 4 B Hees10, Bcero 102 1)
Homep Konuuecme
membl Tema 0 uacoe
1 Hewmerannbl 31
2 MeTaisl 30
3 Ctpoenune atoMa. XMMHUECKast CBS3b 8
4 OcHoBHBIE 3aKOHOMEPHOCTH MPOTEKAHHA 17
XUMHYECKHUX PEaKIIHi
5 XuMu4ecKasi TEXHOJIOTHsI 7
5 Xumusi B ObITY U Ha cITy)K0e 9
obmiectna (114)
HUTOTI'O: 102

10 kJsacc (0a3oBblil ypoBeHb 1 yac B Heaeu11o0, 34 yaca B roa)

Ne m\n ‘ HaumenoBanue TeMbl Bcero, ‘



gac.

1 BBenenue 1
2 Tema 1. Teopusi CTpoeHHUsI OPraHUYECKUX 2
COCIMHEHUN
3 Tema 2. Y11€BOIOPOJBI U UX TTPUPOIHBIC 9
VCTOYHUKHU
4 Tema 3. Kucnopocoaepxariue 10
OpraHUYECKHUEe COCTUHEHUS U UX
HaXO0XJEHUE B JKMBOU NIPUPOJIE
5 [Tema 4. A3zorcoaepxamiue OpPraHUYECKUE 6
COCIMHEHUSI M WX HAXOXKIEHUE B IKUBOU
npupojie
6 Tema S. buonornuecku aKkTHBHbBIS 3
OpPTaHWYECKUE COCTUHEHUS
7 Tema 6. VIckycCTBEHHBIC 1 CHHTETHUECKHE 3
OpPTaHWYECKUE COCTUHCHUS
Hroro 34
11 kacc (6a30Bblii ypoBeHb 1 yac B Heen10, 34 yaca B 1oj)
Ne m\t HanmMeHnoBaHue TeMBbl Bcero,
Jac.
1 Crtpoenue aToma 4
2 CtpoeHue BelecTa 5
3 XHUMHYECKUE PEaKIun 9
4 BemecTBa u ux cBoicTBa 16
Htoro 34
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