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IosicHUTENLHAA 3aNNCKA

Pabouas mporpamma pazpaborana B cooTBeTcTBHM ¢ DenepaibHbIM TOCYJapCTBEHHBIM
o0pa3oBaTeNbHbIM CTaHJAPTOM cpenHero oodmero obpazoBanus (Ilpukaz MunucTepcTBa
obpazoBanuss u Hayku Poccuiickoit @enepanmmu ot 17.05.2012 Ne 413 (¢ mocieayrommmu
M3MEHEHHUSMH); HA OCHOBE TpeOOBaHMIl K pe3yibTaTaM ocBoeHUs: OCHOBHON 00pa3zoBaTENIbHOMN
MIporpamMMBbl CpeHero oomero oopa3zoBanus (MpoTokoy ot 28 uroHs 2016 r. Ne 2/16-3), ¢ yaerom
NPUMEPHO 00pa3oBaTeNbHON MPOrpaMMBbl CpPEIHETr0 OO0IIero oOpa3oBaHHs MO XUMHUH H
OCHOBHBIX HaIlpaBJIEHMM Hporpamm, BKIOUEHHBIX B CcTpykTypy OOIl COO (IIporpamMmsbl
pazsutus Y'Y/l na yposae COO, [Iporpammbl BociuTaHusi).

[Tporpamma agpecoBana obydatomrumes 10 - 11 kmaccos.

B cucreme ecrecTBEHHO-HAY4YHOTO 00pa30BaHUsI XMMUS KaK YUe€OHBIH MpeIMeT 3aHUMAeT
BaXHOE MECTO B IIO3HAHWHM 3aKOHOB TPHPOJBL, (HOPMUPOBAHMM HAYYHOH KapTUHBI MHDA,
XUMHYECKONH TPaMOTHOCTH, HEOOXOIUMOW JJIsi MOBCEIHEBHOM »XU3HHU, HABBIKOB 3JI0POBOTO U
0e30MmacHOro AJis YelIOBEKa U OKpYXarlolle ero cpeanl o0pa3a *KH3HHU, a TAK)KE€ B BOCIIUTAHUU
9KOJIOTHYECKON KYyJIbTYphl, (OPMUPOBAHUU COOCTBEHHON TMO3UIMU 1O OTHOLIECHUIO K
XUMHUYECKON HHPOpMAIUH, TOTYy4aeMOi 13 pa3HbIX HCTOYHUKOB.

YCneurHocTh M3ydeHUs Y4eOHOro IpenMeTa CBs3aHa C OBJAJICHHEM OCHOBHBIMHU
HNOHATUSAMH XMMHHU, HAyYHBIMH (DaKTaMH, 3aKOHAMH, TEOPHSIMHU, NMPUMEHEHHUEM IMOIYy4YEeHHBIX
3HAHUH NPH PEIICHUH MTPAKTUICCKHUX 3a/1a4.

W3yuenne xuMuu Ha yriryOJIEHHOM YpPOBHE MPEAIOJIaraeT IOJHOE OCBOSHHE 0a30BOTO
Kypca M BKJIIOYAeT PacUIMpPEHHE MPEIMETHBIX Pe3yJIbTaTOB U COACPIKaHUs, OPUEHTHPOBAHHOE HA
MOJFOTOBKY K MOCIEAYIOIIEMY MPOPECCHOHATHLHOMY 00pa30BaHHIO; Pa3BUTHE MHAWBHIYaTbHBIX
croco0HOCTe oOydaronmxcst myreM OoJiee Tiy0oKoro, 4eM 3TO IpeaycMaTpuBaeTcs 6a30BbIM
KypCOM, OCBOEHHSI OCHOB HayK, CUCTEMaTHMUECKUX 3HAHUH; yMEHUE NPUMEHSTH IMOJIy4yeHHbIE
3HAHUS JJIS pelIeHUs NPaKTHUYECKUX U y4eOHO-HCCIIeOBAaTEeNbCKUX 3a/ad B H3MEHEHHOM,
HECTaHJAAPTHOM CUTYaIlMH; YMEHHUE CHCTEMAaTH3HPOBATh U 0000IIATh MOTyYeHHbIE 3HAHUSI.

Wzyuenne mpenMera Ha yIIyOJEHHOM YpPOBHE TO3BOJSET CcHOPMUPOBATH Y
o0yJaromuxcsi yMEHHE AaHaJM3UpOBaTh, IPOTHO3UPOBATH M OLEHUBATh C  TO3HIUHU
HKOJIOTHYECKOW O€30MacHOCTH TOCIEACTBUSL OBITOBOH W TMPOM3BOJICTBEHHOH IEATEIBHOCTH
4eJI0BEKa, CBS3aHHOH C MOJydyeHHEM, IPUMEHEHUEM U IepepaboTKOM BEIIECTB.

Nzyuenne npeamera «XUMHsS» B 4yacTH (OPMHUPOBAHUS y OOYyYarOIIMXCS HAy4HOTO
MHUpPOBO33PEHHUS, OCBOEHHUS OOIEHAYYHBIX METOJO0B IIO3HAHUS, a TaKXe MPaKTHYECKOro
NPUMEHEHHs Hay4YHbIX 3HAaHUI OCHOBAHO Ha MEXIPEAMETHBIX CBS3SX C MpeaMeTamu obiacteit
€CTECTBEHHBIX, MAaTEMaTHUECKUX U TYMaHUTAPHBIX HAYK.

Pabouas nporpamma ydeOHOro npeamera «XuUMHsS» COCTaBlIeHAa HA OCHOBE MOAYJIBHOIO
NPUHIUITA TTOCTPOCHHS y4eOHOTO0 MaTephalla, YYUTHIBAET BO3MOXKHOCTH TOJTYYEHHUS 3HAHHN B
TOM YHCIIEe Yepe3 MPAKTHIECKYIO NeATENIbHOCTh. B mporpaMMe comepikKuTes 1enecoo0pasHbIii, ¢
y4€TOM HEOOXOIAMMOCTH JIOCTHXKEHHS TPEIMETHBIX pe3yJbTaToOB, IEpPEeYeHb MPAKTUUYECKUX
pador.

Peanuzanus mporpaMmbl OCYIIECTBIISETCS 3a CUET 4YacOB MPEIMETOB IO BBIOOPY
yuebHoro miuana. OOmuit 00beM yd4eOGHOro BpeMeHH 10 rojiaM 00y4eHHsI COCTaBIIseT:

Kiacc |KomuectBo yueOHbIX Henenb| KomudyecTBo yacoB B Hemento | O0IIee KOJIMYECTBO YacoB

10 34 3 102

11 33 3 99




IInanupyemblie pe3yabTaThl H3YUYeHUs] Y4eOHOr0 mpeaMeTa « XuMUs»

JINYHOCTHBIE Pe3YJbTATHI

JInuyHoCTHBIE pe3yabTaThl B c(hepe OTHOIIEHUIT 00ydaromuxcs K cede, K CBOeMy 3/10pOBbIO,
K MO3HAHUIO ceds:

—  OpHeHTaIMs 00YyJaIIUXCs Ha JOCTHKCHHUE JINYHOTO CUACThS, PEATH3aIlUI0 TTO3UTUBHBIX
JKU3HEHHBIX MEPCIEKTUB, WHUIMATHUBHOCTb, KPEaTUBHOCTh, TOTOBHOCTb M CIIOCOOHOCTH K
JMYHOCTHOMY CaMOOIIPEAENICHUI0, CIOCOOHOCTh CTaBUTh L€ U CTPOUTH KU3HEHHBIE TJIaHBI,

— TOTOBHOCTb U CHOCOOHOCTH OOEcCrHeuuTh cebe W CBOMM OJM3KUM JOCTONHYIO JKU3Hb B
MIPOLIECCE CAMOCTOSATEIbHON, TBOPUYECKOM U OTBETCTBEHHOM J1€ATEIbHOCTH;

— TOTOBHOCTh HM CIIOCOOHOCTH OOYyYaIOmUXCS K OTCTAaMBAHUIO JUYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHSI, TOTOBHOCTh U CIIOCOOHOCTH BBIPA0ATHIBATh COOCTBEHHYIO MO3HUIUIO 110
OTHONIICHHUIO K OOIIECTBEHHO-TIOJIUTUICCKUM COOBITHSIM TPOILIOTO M HACTOSIICTO Ha OCHOBE
OCO3HAHHUS U OCMBICIICHUSI HCTOPUH, TYXOBHBIX IICHHOCTEH M TOCTHIKEHUI HAIICH CTPaHbL;

— TOTOBHOCTh U CIOCOOHOCTH OOYYAIOIIMXCS K CAMOPa3BUTHIO U CAMOBOCIHTAHUIO B
COOTBETCTBUHU C OOIIECUYETOBEYECKUMHU LEHHOCTAMU U HJealaMd TPaKIaHCKOTo OOIIecTBa,
NOTPEOHOCTh B PU3NYECKOM CAaMOCOBEPIICHCTBOBAHUH, 3aHATUSIX CIIOPTHUBHO-030POBUTEIHHON
JESITEIIbHOCTBIO;

— TMpPUHATHE W pealn3anus IEHHOCTeH 3I0pOoBOro M 0e30macHoro ooOpasza KU3HH,
OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHWE K COOCTBEHHOMY (H3UYECKOMY H
MICUXOJIOTHYECKOMY 3JI0POBBIO;

—  HENpPHSITHE BPEIHBIX MPUBBIUCK: KYPCHHSI, YIIOTPEOICHUS aJIKOT OIS, HAPKOTHKOB.

JInuHocTHBIC pe3yabTarbl B cepe oTHOmEHHH oOy4darmuxca K Poccunm kak k Poaune
(OteuectBy):

—  poccuiickasi WIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHMIO POCCUHCKOW HMJIEHTMYHOCTH B
HOJHUKYJABTYPHOM COLIMYME, YYBCTBO MPUYACTHOCTH K HCTOPUKO-KYJIBTYpPHOH OOIIHOCTH
poccuiickoro Hapoja u cyabbe Poccun, maTrpuoTH3M, FOTOBHOCTb K Cily>keHUI0 OTedecTBy, ero
3aIlNTE;

—  YBWXEHHE K CBOEMY HAapoOAay, 4YyBCTBO OTBETCTBEHHOCTH Iiepen PonmHOMN, ropaoctu 3a
CBOM Kpa#, cBOWO PoauHy, mpouuioe W HacToslee MHOIOHAlMOHAIbHOro Hapona Poccun,
yYBa)XKEHHE K FOCYIapCTBEHHBIM CUMBOJIaM (rep0, ¢iiar, ruMH);

— (¢opmHpoBaHHE YBaXEHHS K PYCCKOMY S3bIKy KakK TOCYJapCTBEHHOMY S3BIKY
Poccuiickoit ®Penepannu, SBIAOIIEMYCS OCHOBOM POCCUHCKONW HACHTUYHOCTU W TJIABHBIM
(akTOPOM HALIMOHATIBLHOT'O CAMOOIIPEIEIICHUS;

— BOCIUTaHHE YBAXKEHHS K KYyJIbType, fA3bIKaM, TPAAULUsAM U OOBbIYasM HapoJOB,
npoxkuBaromux B Poccuiickoit @epepanuu.

JInuHocTHBIE pe3yJbTaThl B cepe OTHOLIEHUIT 00yYAOUINXCH K 3aKOHY, IOCYAapCTBY U K
IrPaskKIaHCKOMY 001eCTBY:

— TPaXJaHCTBEHHOCTb, TPAXIAHCKas MO3ULMUSA AKTUBHOIO M OTBETCTBEHHOTO WIECHA
poccHifickoro oOIIecTBa, OCO3HAIOUIETO CBOM KOHCTHTYLIMOHHBIE TIpaBa W 0O0S3aHHOCTH,
YBXAIOLIEI0 3aKOH W IIPAaBONOPSALOK, OCO3HAHHO IIPUHUMAIOIIETO  TPaJULHUOHHBIC
HallMOHAJIbHBIE U O0IleYeIOBEYECKHEe TIyMAaHHUCTUYECKHE U JEMOKpPAaTUYEeCKHe LEHHOCTH,
TOTOBOT'O K YYaCTHIO B OOILIECTBEHHOM KHU3HM;



— TpU3HAHME HEOTYY)KJAaeMOCTH OCHOBHBIX IIpaB U CBOOOJ] YEJIOBEKa, KOTOpbIE
NPUHAAISKAT KKAOMY OT POXKICHHS, TOTOBHOCTh K OCYIIECTBJICHHIO COOCTBEHHBIX IpPaB H
cB0oOOA 0e3 HapylleHus TpaB U CBOOOJ APYTUX IUI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC
npaBa M CBOOOJIbI YEIOBEKA M T'PaKJaHMHA COTJIACHO OOLICTIPU3HAHHBIM MPUHIUIIAM U HOpMaM
MEXIYHApOJHOIO 1pasa U B coorBeTcTBUU ¢ KoHcTuTynuen Pocculickoit denepanuu, npaBosas
Y TIOJIUTHUYECKAs TPAMOTHOCTB;

—  MHPOBO33PEHHE, COOTBETCTBYIOLICE COBPEMEHHOMY YPOBHIO pa3BUTHs HayKu H
OOIIECTBEHHON MPAKTUKHU, OCHOBAaHHOE Ha JAMAJOre KyJabTyp, a TakKe pPa3In4HbIX (GopM
0O0I1ECTBEHHOI'O CO3HAHUsI, 0CO3HAHHE CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

—  UHTEpUOpU3alMsl LIEHHOCTEH JAEMOKpPaTHUM U COLUAIbHOM COJIMAAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PEryJIMPOBAaHUIO OTHOLIEHUN B IPYIIIE UM COLUAIbHON OpraHU3allly;

— TOTOBHOCTb OOy4aroUIMXcsd K KOHCTPYKTHMBHOMY YYacTHUIO B IPHUHSATHM pPELIEHUH,
3aTpardBalOIIMX MX IpaBa M MHTEPECHl, B TOM YHCJIE B PAa3JIMYHBIX (PopMax OOIIECTBEHHOM
caMOOpraHu3aliM, CaMOYTIpaBJIeH!s, OOLIECTBEHHO 3HAYMMOI 1S TeIbHOCTH;

—  TPUBEPKEHHOCTb MJESIM MHTEPHALMOHAIN3MA, JPYXKObl, PaBEHCTBA, B3aUMOIIOMOILHU
HapoJ0B; BOCIUTAHUE YBAXXUTEJIBHOIO OTHOLIECHUS K HAMOHAJIBHOMY JOCTOMHCTBY JIIOJIEH, UX
YyBCTBaM, PEJIUTHO3HBIM YOEXKIECHUSM;

— TOTOBHOCTh OOYyYaroImMXcs MNPOTHBOCTOSTH HACOJOIMHM AIKCTPEMH3Ma, HallMOHAINW3MAa,
KceHo(hoOUHM; KOPPYNIMH, JAUCKPUMHUHAIMHM TI0 COLUUAIBHBIM, PEJIUTHO3HBIM, PpACOBBIM,
HAI[MOHAJIbHBIM [TPU3HAKAM U JIPYTUM HETaTUBHBIM COLIMAJIbHBIM SIBJICHUSM.

JInuyHoCTHBIE pe3yJbTaThl B cepe OTHOIIEHHIT 00yIAIOIIUXCS € OKPYKAOIMMH JTIOIbMH:

— HPABCTBCHHOEC CO3HAHME W TIOBEJCHHE HA OCHOBE YCBOCHHS OOIICYEITOBEYCCKUX
IICHHOCTEW, TOJICPAHTHOTO CO3HAHMSI W IOBEJCHHS B MOJMKYJIBTYPHOM MHPE, TOTOBHOCTH H
CIIOCOOHOCTH BECTH JUAJOT C IPYTUMHU JIOJbMU, TOCTUTaTh B HEM B3aUMONIOHUMaHUs, HAXOAUTh
oO011ue ey U COTPYAHUYATh AT UX JOCTHUKCHHS,

— TpHUHATHE  TYMaHUCTHMYECKHX  IIEHHOCTEH,  OCO3HaHHOE,  YBWXKUTEIbHOE W
N0OpOosKeTaTeIbHOe OTHOIIIEHHUE K IPYTOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO;

—  CIOCOOHOCTH K COINEPEKMBAHUIO U (POPMUPOBAHNE MTO3UTUBHOTO OTHOIIECHUS K JIIO/SIM, B
TOM YHCJIC K JIMIaM C OrpaHUYCHHBIMHU BO3MOXHOCTAMHU 300POBbSA WU WHBAJINIAM, 6€p€)KHO€,
OTBECTCTBECHHOC U KOMIICTCHTHOC OTHOIIICHUE K (1)I/ISI/I‘I€CKOMY " TNICHUXOJOTUYCCKOMY 3O0POBBIO
JIPYTHX JIIO/IeH, YMEHHE OKa3bIBaTh MEPBYIO TTOMOIIIb;

— (opMupoBaHHE BBIpAXEHHOW B TIOBEACHUM HPABCTBEHHOH MO3WIMU, B TOM YHUCIE
CIIOCOOHOCTH K CO3HATENbHOMY BBIOOpPY /100pa, HPAaBCTBEHHOTO CO3HAHUS W TOBEACHUS Ha
OCHOBE YCBOEHHUsSI OOIIEYeIOBEUECKUX IIEHHOCTEH M HPaBCTBEHHBIX UYYBCTB (YECTH, J0JTa,
CIIPaBEUTMBOCTH, MIJIOCEPIUS U JIPYKETIO0HS);

— Pa3BUTHC KOMHGTGHHI/II\/’I COTPYAHHUUYCCTBA CO CBEPCTHUKaMH, JACTBMU MJIAAIICTO
BO3pacTa, B3pOCIHBIMA B  00pa3oBaTelNbHOW,  OOIIECTBEHHO  MOJE3HOW,  y4deOHO-
HCCIIEI0BATENBCKON, MPOEKTHOM U IPYTUX BHUJIAX JEATEIBHOCTH.

JInuHOCTHBIE pe3yjbTaThl B c(epe OTHOLICHHH O0y4alOIIUXCA K OKPYKAaKIIEeMy MHUPY,
sKMBOM NPUPOJE, XYA0KECTBEHHOU KYJIbType:

—  MHPOBO33PDEHHE, COOTBETCTBYIOLEE COBPEMEHHOMY YpPOBHIO Da3BUTHS  HAYKH,
3HAYMMOCTH HAyKH, TOTOBHOCTb K HAay4HO-TEXHUYECKOMY TBOPYECTBY, BIAJCHHUE JOCTOBEPHOU
uH(popMaliel 0 MepeNoBBIX JOCTHKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPa M OOIIECTBA;



— TOTOBHOCTh W CIOCOOHOCTh K OOpa3oOBaHWIO, B TOM YHCJIE CaMOOOpa3OBaHHIO, Ha
NPOTSKEHUH BCEW KU3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEpPhIBHOMY OOpPa30BAHUIO KaK
YCIIOBUIO YCIIEUTHOM MPodecCHOHAIBHOMN 1 00IIEeCTBEHHOM e TEIIEHOCTH,

—  DKOJIOTHYECKas KyJbTypa, OEpeKHOE OTHOIICHUS K POJHOM 3eMjie, MPUPOTHBIM
oorarctBam Poccuu u MHpa; NTOHUMAaHUC BJIUAHUA COLUAIIBHO-5KOHOMHWYCCKUX MPOHCCCOB Ha
COCTOSTHUE TPUPOIHOW M COIMAIbHOM Cpenbl, OTBETCTBEHHOCTh 3a COCTOSIHHE MPUPOJIHBIX
pPECYpPCOB; YMEHHUSI U HABBIKM Pa3yMHOIO MPHPOAOINOJB30BAaHUSA, HETEPIIUMOE OTHOIIECHHE K
NEHCTBUSAM, MPUHOCAUIMM BpEA JKOJIOTUU; NPUOOpETEHHE OIMbITa SKOJIOro-HalpaBlIeHHOU
JeSITEIIbHOCTH;

— OCTETHYECKOE OTHOIICHUS K MHPY, TOTOBHOCTh K JCTETHUYECKOMY OOYCTPOKHCTBY
COOCTBEHHOTO ObITA.

JInuHOCTHBIE pe3yJbTaThl B c(epe OTHOMIEHHI 00YYAKIIHUXCH K CeMbe M POAMTENSAM, B
TOM YHCJIE MOATOTOBKA K CEMEHHOM KU3HM:

—  OTBETCTBEHHOE OTHOIICHHE K CO3JIaHMI0 CEMbH HAa OCHOBE OCO3HAHHOTO IPUHSATHS
IIEHHOCTEH CEMENHOM KH3HU;

— TOJIOKHMTEIBbHBIH 00pa3 CceMbH, pOAUTEIBCTBA (OTIOBCTBA M MATEPUHCTBA),
WHTEPUOPpHU3AIUS TPAJAUIIMOHHBIX CEMEHHBIX IIEHHOCTEH.

JInuHocTHbIe pe3yabTaThl B cdepe OTHOLIEHHS O0y4YawIIUXCA K Tpyay, B cdepe
COIHATIbHO-IKOHOMUYECKUX OTHOIIIEHMIi:

— yBaXeHHE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTE€ CBOEH
COOCTBEHHOCTH,

—  OCO3HaHHBIN BBIOOP Oymymieil mpodeccun Kak MyTh U CIOCOO peanu3aluu cOOCTBEHHBIX
YKU3HEHHBIX TUIaHOB;

— TOTOBHOCTh OOyYarommxcs K TPYIOBOM MNpodecCHOHANBHON IesITeNbHOCTH Kak K
BO3MOXKHOCTH  y4aCTHsl B  PEIIEHWHM  JUYHBIX, OOIIECTBEHHBIX, TOCYJapPCTBEHHBIX,
oOIIeHAIIMOHATBHBIX MPOOIIEM;

—  TOTPEOHOCTH TPYAUTHCS, YBAKEHUE K TPYIY H JIOASAM TPy, TPYIOBBIM JOCTHKCHUSIM,
JTO0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHWE K pa3HbIM BHUJIAM TPYIOBOU
JIeSITEIIBHOCTH;

— TOTOBHOCTH K CaMOOOCTY)KHBaHWIO, BKJIIOYAs OOYYCHHWE M BBIMOJHCHUE JOMAITHUX
00s13aHHOCTEH.

JInunocTHbIe pe3yibTaThl B cepe (PU3MYECKOro, IMCHUXO0JO0IMYECKOro, COUMATBHOIO H
aKajgeMHM4ecKoro 0,1aronoJy4usi 00y4ammxcs:

—  (usnueckoe, 3MOLMOHAIBHO-TICUX0JIOTHYECKOE, COLIMAIBHOE Onarormnosy4dne
o0yyaromuxcsi B )KM3HU 00pazoBaTEeIbHON OpraHu3alMH, OIIyIIEHHE JeTbMU 0e30MacHOCTH U
MICUXOJIOTHYECKOro KoM(popTa, HHPOPMALIMOHHON 6€301MacHOCTH.

MeTtanpeaMeTHbie pe3yJbTaThl
MertanpeameTrHble  pe3yiabTaThl  OCBOEHHS  OCHOBHOM  00pa3oBaTENbHOM  MPOTpPaMMBbI
IIpeJICTaBJICHbI TPEMs IPYyNIaMH YHUBEpCaIbHBIX YueOHbIX Aeiictuii (Y'Y ]]).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
BeinycKHUK Hay4uTCH:



—  CaMOCTOSITETIHHO OTPEACTATh IIeNH, 3a/JaBaTh NapaMeTpbl W KPUTEPUH, 1O KOTOPHIM
MO>KHO OIPENICIHNTh, YTO IEJIb JOCTUTHYTA;

—  OIICHMBATh BO3MOJXKHBIE MOCIIEACTBUS JOCTHKEHUS MMOCTABICHHOM e B JIEATEIBHOCTH,
COOCTBEHHOW JKM3HH W JKU3HH OKPYKAIOIIUX JIFOJIEH, OCHOBBIBASICH HA COOOPAKECHUSIX dTUKU U
MOpaJIH;

— craBuTh ¥ (popMyIupoBaTh COOCTBEHHBIC 3a/laud B 00Pa30BaTEIbHOW ACATEIBHOCTH U
YKU3HEHHBIX CUTYaIlUsX;

— OIEHHMBATh pECypChbl, B TOM 4HCIE BpeMs W Jpyrue HeMaTepHajbHBIC pPECypCHl,
HEOOXOIMMBIE JIJISl IOCTHIKEHUS TIOCTABICHHOH 11ETIH;

— BbIOMpaTh TYyTh JOCTIOKEHUS 1EJIH, IUIAHUPOBATh pEIICHHWE MOCTABICHHBIX 3ajad,
ONTHUMH3HUPYS MaTepUAIIbHBIC H HEMaTepHUATbHBIC 3aTPAThI;

—  OpraHu3oBBIBaTh J(PPEKTUBHBI TOHUCK PECYpCOB, HEOOXOIUMBIX JUISI JOCTHXKCHUS
IMOCTaBJICHHOM IICIIH;

—  CONOCTABJIATH NOJYYCHHBIH PE3YJIBTAT ICATEILHOCTH C TOCTABICHHOW 3apaHee IeIbIO.

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS
BbeInyCKHUK Hay4YuTCH:

—  MCKaTh U HaXOJUTh 0OOOILIEHHbBIE CIIOCOOBI PEeIIeHHs 3ajiay, B TOM YHUCIIe, OCYILECTBIIATh
pa3BepHyThIi HMH(OPMAIIMOHHBIA TOUCK W CTaBUTh HA €ro OCHOBE HOBble (yueOHblEe H
MO3HABATEIIbHbBIC) 3a1a4H;

— KpPUTHMYECKM OLEHUBaTh M MHTEPIPETUPOBATh HH(OpPMALMIO C pa3HbIX MO3ULUH,
pacro3HaBaTh U (UKCUPOBATH IPOTHBOPEUYUS B HH()OPMAIIHOHHBIX HCTOYHHUKAX;

—  HCHOJB30BaTh pPa3iM4yHbIE MOJEIBHO-CXEMATHYECKUE CPEACTBA I IIPEICTaBICHUS
CYLIECTBEHHBIX CBA3€H W OTHOLICHMM, a TaKkKe MNPOTHUBOPEYMUH, BBIABICHHBIX B
UH(POPMALIMOHHBIX HCTOUYHUKAX;

—  HaxOJUTh M MPUBOAUTH KPUTUUYECKUE apTyMEHTHl B OTHOUICHUM JEUCTBUN U CYKICHHUM
JIpYroro; CHOKOWHO M pPa3yMHO OTHOCHTBCS K KPHUTHYECKHMM 3aMEYaHHUAM B OTHOIICHHUHU
COOCTBEHHOIO CYXXJIEHUsI, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOI'O Pa3BUTHS;

- BBIXOOWUTH 3a paMKH y‘~I€6HOl"0 npeaMerTa U OCyHIECCTBIIATH HeﬂeHaHpaBHCHHBIﬁ ITIOHUCK
BO3MOXKHOCTEH JIJIsl IIMPOKOI0 MEpeHoca CPeICTB U CIIOCOOOB IEHCTBHS;

—  BBICTpauBaTh MHAMBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YYUTHIBAsSI OTPAaHUYECHUS
CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUYECHHUS;

—  MEHATH U YACPKUBATh Pa3HbIE MO3UIMH B I03HABATEIBHOMN AESATEIbHOCTH.

KoMMyHuKaTHBHBIC YHHBEPCAJIbHbIC y4eOHbIC JeHCTBUA
BbinycKHUK HAy4HTCS:

—  OCYILECTBJIATH JACIOBYI0O KOMMYHMKAILMIO KaK CO CBEPCTHHUKAaMH, TaK U CO B3POCIBIMU
(xax BHyTpH OO, Tak U 3a ee mpeaenamu), MoA0MUpaTh MAPTHEPOB VIS 1€TOBOM KOMMYHUKALIUU
UCXOJSl U3 COOOpakKeHUI pe3yIbTaTUBHOCTH B3aUMOJICHCTBHS, a HE JINYHBIX CUMIIATUH;

— TP OCYIIECTBJIEHUU T'PYIIOBOM pabOTHI ObITh U PYKOBOJUTENEM, U YJIEHOM KOMaH/bI B
pa3HBIX pOJIsX (TeHeparop uaeH, KpUTUK, UCIIOHUTEIb, BEICTYAIOIIHM, SKCIIEPT U T.1.);

—  KOOpOUHHUPOBAaTh U BBIIOJHATH pPabOTy B YCJIOBHSIX pEAIbHOIO, BUPTYAIbHOTO H
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

—  Ppa3sBepHYTO, JIOTMYHO M TOYHO H3JIaraTb CBOI TOYKY 3pPEHHs C HCIOJIb30BaHUEM
a/IeKBAaTHBIX (YCTHBIX M MMCbMEHHBIX) S3BIKOBBIX CPEJICTB;



— pacro3HaBaTh KOH(DJIUKTOTEHHbIE CUTyallUM M MpeaoTBpamaTh KOHQIMKTBI 1O HUX

aKTUBHOW (ha3pl, BHICTpaMBATh JENOBYI0 M OOpa30oBaTEeIbHYI0 KOMMYHHUKAIUIO, wH30eras

JIMYHOCTHBIX OLICHOYHbIX Cy)KI[GHPIﬁ.

IIpeamMeTHbIE pe3yabTaThl

Xumus, yriay0JeHHblil YpOBEeHb

BbInycKHUK HAYYHTCS

BbinycKHUK MOJIYYUT BO3MOKHOCTH
HAYYUTbHCSA

— packpelBaTb Ha TMpUMEpax poOJb XUMHH B
(bopMUPOBAHUN COBPEMEHHOM HAy4yHOW KapTHUHBI
MHUpa U B NPAKTUYECKOHN JEATEIbHOCTH YEJIOBEKa,

XUMUEH U JIpyruMuU

B3aUMOCBS3b  MEXKIY
€CTECTBEHHBIMU HaYKaMU;
— WUIIOCTPUPOBATh HAa IIpUMEpax CTAHOBIICHUE U
SBOJIIOLIMIO0 OPraHWYeCKOW XHMMHUU KaK HAyKH Ha
pa3IMYHBIX UCTOPUYECKUX JTalax €€ pa3BUTHSI,

— yCTaHaBJIMBAaTh NPUYHUHHO-CJIEICTBEHHBIE CBSA3U
MEXy CTPOCHMEM aTOMOB XHUMUYECKUX JIEMEHTOB
U IEPUOJUYECKHMM  HM3MEHEHHEM CBOMCTB
XUMUYECKUX DJJIEMEHTOB U HUX COCAUHEHUH B
COOTBETCTBUM  C  IIOJOKEHHEM  XHMHMYECKHUX
AJIEMEHTOB B IIEPUOJNYECKON CUCTEME;

— AHAJIU3MpOBATh COCTaB, CTPOCHHE M CBOMICTBa
BEILECTB, IPUMEHAA  IIOJIOXKCHUS  OCHOBHBIX
XUMUYECKUX TEOPHUM: XUMHUYECKOIO0 CTPOCHUS
opraHvueckux  coeauHeHui  A.M. bytieposa,
CTPOCHUSA XUMHYECKON

aToma, CBSI3H,

BHGKTPOHHTHHCCKOﬁ JUCCOoInalun KUCJIOT H

OCHOBaHMIA; yCTaHaBIIMBATh IPUYNHHO-
CJICZICTBEHHBIE CBSI3U MEXKIY CBOWCTBAMH BEIIECTBA
U €70 COCTAaBOM U CTPOECHUEM;

— TMPHUMEHSATh paBuia cucTeMaTHYecKon
MEXYHApOJAHOM HOMEHKIATypbl KakK CpeacTBa
pasinyeHus W WAEHTHU(UKAIUK BEIIeCTB IO HX
COCTaBy U CTPOCHHUIO;

— COCTaBJISITH MOJEKYJSIpHBIE H CTPYKTYpPHBIC
bopMyIibt
BEIIECTB KaK HOCUTeNeH HH(OpMaIi O CTPOCHHH

HEOPraHWYECKUX H  OpPraHUYECKUX
BEIL[ECTBA, €r0 CBOMCTBAaX W NPHHAIIEKHOCTH K
OIIPEIETICHHOMY KJIACCY COCIMHEHU;

— OOBSICHATH MPHUPOAY U CIOCOOBI 00pa3zoBaHUS
XUMHUYECKOH CBA3HM: KOBAJCHTHOM (IMOJIIpHOM,
HEMOJISIPHON), HOHHOM, METaJTHYECKO,
BOJIOPOJHON — € LENBIO ONPEAECICHUS XUMUIECKOU
AKTUBHOCTH BEILECTB;

— ¢gopmynuposams  yenb  UCCAEO0B8AHUA,
8b10BUSAMD U NPOBEPSMb IKCHEPUMEHMATLHO
eunomesvl 0  XUMUYECKUX  CBOUCMBAX
geuyecms Ha OCHO8e UX COCMasd u CmpoeHus,

ux cnocobnocmu ecmynanib 6 XumuuveckKue

peaxkyuu, O Xapakmepe U  NPOOYKMax
PA3TUYHBIX XUMUYECKUX PeaKyull,
—  CcamMocmosimenbHo NIAHUPOBAMmMy u

nPOBOOUMb  XUMUYECKUE IKCNEePUMEHMbL C
coon00eHuem npasuil 6e30nacHol pabomol ¢
seujecmeamu u
obopyodosanuem,

— UHmMepnpemuposams OaHHvle 0 COCMase U

1ab6opamopHuIM

CMpOoeHUU 8eujecms, NOJLyYeHHble ¢ NOMOWDBIO
COBPEMEHHBIX (PUSUKO-XUMUUECKUX MEMOO08;
—  OnuCKhIBAMb  COCMOsIHUE IJIEeKMPOHAd 8
amome Ha OCHOBE COBPEMEHHbIX KEAHMOBO-
MEXAHUYECKUX NPEOCMAGIeHUNl O CMPOEHUU
o1 0OvACHeHUs

amoma pe3yibmamos

CneKmpalbHO20 AHAIU3A eeulecms;

— Xapakxmepuzo8ambo poTb
aA30mMocooepIHcaux 2emepoYUKIUYECKUX
coeOuHeHUll U HYKIeUHOBbIX KUCIOM KAK
gaxcHetuux  OUOIOCUYeCKU AKMUBHBIX
sewecms;

— NPOCHO3UPOBAMb 803MONCHOCH
NpOMeKanusl OKUCIUMENLHO-

B0CCMAHOBUNIENIBHBLX peam;ud, Jaescauyux 6
OCHO6€e npupodelx u np0u360()cm@€HHbl)C
npoyeccos.




— XapaKTepHu30BaTh buznueckue CBOIiCTBa
HEOPTraHWYECKUX M OPraHUYEeCKUX BEIIECTB H
YCTaHABIIMBATh 3aBUCHUMOCTh (DU3MUECKUX CBOWMCTB
BEIIECTB OT THIA KPUCTAIUIMYECKON PEIICTKH;

— XapaKkTepu30BaTh 3aKOHOMEPHOCTH B
W3MEHEHUU  XHUMHYECKHX  CBOMCTB  IPOCTHIX
BEIIIECTB, BOJIOPOJAHBIX COCAUHEHUN, BBICIIUX
OKCHJIOB ¥ THIPOKCHUIOB;

— TOPUBOAUTH MPUMEPHl XUMHUYECKUX PEAKIUH,
PaCKpBIBAIOIINX XapaKTepHbIE XHUMHYECKHE
CBOMCTBa HEOPraHMYECKUX U  OPraHHUYECKHUX
BEIIECTB H3YUYEHHBIX KJIACCOB C IEJIbI0 UX
UIEeHTU(DHUKAITIN u 00BsCHEHUS o0Jactu
MIPUMEHCHUS,

— ompenensaTh MEXaHU3M PEaKIuu B 3aBUCUMOCTH
OT YCIIOBHIA MIPOBEICHUS peakIuu 5
MIPOTHO3UPOBATH BO3MOKHOCTE MIPOTEKAHUS
XMMHYECKHUX PEaKUUid Ha OCHOBE THUIIA XUMUYECKOU
CBSI3U U aKTUBHOCTH PEareHTOB;

— YCTaHaBJIMBATh  3aBUCHMOCTh  PEAKIIMOHHOU
CIIOCOOHOCTH  OpPraHUYECKUX  COCIUHEHUU  OT
XapakTepa B3aMMHOTO  BJIMSHUS  aTOMOB B
MOJIEKYJIaX C IeJIbI0 MPOTHO3UPOBAHUS MPOIYKTOB
peakuuu;

— YCTaHaBJIMBATh 3aBUCUMOCTD CKOpOCTH
XUMUYECKON PEaKIMU U CMEIICHUS! XUMHYECKOTO
paBHOBECHsS] OT PAa3IMYHBIX (PAKTOPOB C IIENBIO
OTpeIeTICHUsI ONTUMAJIBHBIX YCIOBUM MPOTEKAHUS
XUMHUYECKUX TTPOIIECCOB;

— YCTaHaBJIMBATh TE€HETHUYECKYIO0 CBS3b MEXKIY
KJIacCCaMU  HEOPraHMYECKMX M  OPraHMYECKHUX
BEIIECTB Ui OOOCHOBaHUS MPHHIMIHATHHON
BO3MOKHOCTH  TIOJYyYEHHUS HEOPTraHWYECKUX U
OPTraHWYECKUX COCIMHEHUM 3aJlaHHOTO COCTaBa H
CTPOCHHS;

— Tmoa0upaTh pPEareHThl, YCIOBUS W OMPEIEIATh
MPOIYKTHI PEAKIUi, TMO3BOJISIIOIINX pPEaTn30BaTh
nabopaTopHble U MPOMBIIUICHHBIE  CIIOCOOBI
MOJIYYEHUS  BAKHEWIIMX  HEOPraHUYECKHX U
OpPTraHUYECKUX BEILECTB;

— OMNpenensaTh XapakTep Ccpeabl B pe3yjbTaTe
TUAPOIN3a HEOPraHWYECKUX U  OpPraHUYEeCKUX
BEIIECTB W TMPUBOAUTH TNPHUMEPHl THAPOJIN3A
BEIICCTB B IIOBCEIHEBHON JKHU3HU YEJOBEKa,
OMOJOrMYecKuX  OOMEHHBIX  Tpoleccax U




MPOMBINIICHHOCTH;
— TPUBOJAHTH MIPUMEPBI OKHUCJIUTEITHHO-
BOCCTAHOBUTENIBHBIX  PEaKIUi B MPHUPOJE,
MIPOU3BOJICTBEHHBIX mporeccax u
KHU3HENIEATEIILHOCTH OPraHU3MOB;

— 0O0OCHOBBIBATH MPAKTUYECKOE HCIIOJIb30BaHUE
HEOPraHMYECKUX W OPraHMYECKUX BEIIECTB U HX
peaKIuii B IPOMBIIIJICHHOCTH U OBITY;

— BBIIIOJIHATh XUMHYECKHA OSKCIIEPUMEHT IO
pPaCIO3HABAHHUIO U TIOTYYCHUIO HEOPTaHUYECKUX H
OPTaHMYECKUX  BEHIECTB,  OTHOCSIIUXCH K
pa3IMYHBIM KJIacCaM COSAMHECHHIA, B COOTBETCTBHUH
C MpaBWIaMHU W NpHeMamMH Oe30macHoi paboThI ¢
XUMHYECKMMH  BEIIECTBAMH U J1a0OPaTOPHBIM
000pyI0BaHUEM;

— MpPOBOJUTH pacyeThl Ha OCHOBE XHUMHUYECKUX
dopMyn W ypaBHCHHMH pEaKIUW: HaXOXKICHUE
MOJICKYJISIPHOM (hopMyITBI OpPTaHHYECKOTO
BEIIECTBA 1O €ro IJIOTHOCTH W MAaCCOBBIM JOJISIM
DJIEMEHTOB, BXOJIIMX B €ro COCTaB, WJIH TIO
MPOJYKTaM CTOpaHHS, pacueThl MacCOBOH J10OJIU
(Maccpl) XMMHYECKOTO COCIMHEHHS B CMECH;
pacdeTpl Macchl (00beMa, KOJIMYECTBA BEIICCTBA)
MPOJYKTOB PEAKIUH, €CITU OJTHO U3 BEIIECTB JaHO B
U30BITKE (MMEET MPUMECH); pacdeThl MAaCCOBOM MIIH
00BEMHOW JIOJIM BBIXOJA TMPOJYKTA PEAKIUU OT
TEOPETUYECKH BO3MOXKHOTO; pacdeThl TEILIOBOTO
s dexra peakiuu; pacyeTsl 00BbEMHBIX
OTHONIICHWH Ta30B MPH XHUMHUYECKUX PEAKIIHIX;
pacueTsl Macchl (00beMa, KOMUYECTBAa BELIECTBA)
MPOJYKTa PEeaKkIiy, eClIH OJHO M3 BEIIECTB JaHO B
BUJIE PacTBOpa C OMpEIEeNIEHHON MaccOoBOU mosei
pPacTBOPEHHOTO BEIIECTBA;

— WCIONB30BaTh METOJBl HAYYHOTO TIO3HAHWUS:
aHAJIM3, CHHTE3, MOJCIIMPOBAHUE XUMHUYCCKHX
MPOIIECCOB W SIBJICHWA — TIPH PEIICHHH Y4eOHO-
UCCIIEIOBATEIILCKUX 33734 M0 MU3YUYEHHIO CBOWCTB,
croco0oB MOJTYy4YCHUS u pacro3HaBaHUs
OpPTaHHYECKUX BEIIECTB;

— BIIAJETh MpaBUIaMHU 0€30MacCHOT0 OOpaIeHHs C
€IKUMH, TOPIOYMMH ¥ TOKCHUYHBIMH BEIIECTBAMH,
CpelCcTBaMU OBITOBOW XMMHH;

— OCYIIECTBIISITH MIOUCK XUMHYECKOH MHPOpMAITUU
10 Ha3BaHUAM, HJICHTH(PHUKATOPAM, CTPYKTYPHBIM
dbopmysam BEIIECTB;




— KpUTHUYECKU OLICHMBAThb WU HHTEPIPETUPOBATH
XUMHUYECKYI0 HWH(POpPMAILKIO, COJACPXKAILIYIOCS B
COOOLICHHAX CPEACTB MAacCoOBOW HH(pOpMAIHH,
pecypcax WuTepHera, Hay4YHO-TIONYJISIPHBIX
CTaThsIX C TOYKH 3pPEHHUSI ECTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B II€JIAX BBISBICHUS OMIMOOYHBIX
CykIeHud u  (popmMupoBaHUS  COOCTBEHHOM
MO3UIUY;

— yCTaHaBJIMBATh B3aUMOCBS3U MEXAY (pakramu u
TEOpHUEH, NPUYMHON M CIEIACTBUEM IPHU aHAIU3E
pOOJIEMHBIX CUTyalHi u 000CHOBaHUU
IPUHUMAEMBIX PEILIEHUN Ha OCHOBE XUMHYECKHX
3HAHUU;

— TPEACTaBIATh IYTH PEHICHUS TI00aJIbHbIX
npoOjieM, CTOAMIUX TMepe] YeIOBEYCCTBOM, H
MEePCIEKTUBHBIX HarpaBJICHU pa3BUTHS
XMUMHUYECKMX  TEXHOJOTMH, B TOM  YHCIE
TEXHOJIOTM ~ COBPEMEHHBIX  MaTEepPHAIIOB  C
pa3IuyHON (YHKITMOHATILHOCTHIO,
BO300HOBIISIEMBIX HCTOYHHUKOB CBIPbSI,
nepepadoTKU W YTHUIIM3ALHUHM TMPOMBIIUICHHBIX H
OBITOBBIX OTXOJIOB.




Conep:kanue y4eOHOT0 npeamera
Yriy0/1eHHbBI ypOBeHb

OCHOBBI OpraHN4YecKoi XUMHUH

[losiBneHne u pa3BUTUE OPraHWYECKOM XUMHUHU Kak Haykd. [Ipenmer opraHnyeckoid XUMUH.
MecTto M 3HAUYEHHE OPraHMYECKOM XHMHHM B CHUCTEME ECTECTBEHHBIX HayK. B3ammocBs3b
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB.

XHUMHUYECKOE CTPOCHHE KaK IMOPSAOK COECOUHEHHUsS aTOMOB B MOJIEKYJE€ COIJIaCHO HX
BaJEHTHOCTH. (OCHOBHBIE TIOJOKEHUS TEOPUM XMMHMUYECKOTO CTPOCHUS OpPraHUYECKHUX
coenquHeHuil A.M. bytnepoBa. YriepoaHbIl CKeJleT OpraHMYecKoll Mousekyibl. KpaTHocTh
XUMHUYECKON CBSA3M. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMMUYECKOIO CTPOEHHS MOJIEKYIL.
N3omepust u uzomepsl. [lonsarue o ¢yHkumoHanmpHOW rpymme. [TpuHnunsl kinaccuduranum
OpraHMYECKUX COeAUMHEeHMH. MexXIyHapoaHas HOMEHKJIATypa M MPUHIUIB 00pa3oBaHUS
Ha3BaHUN OPraHUYECKUX COCTUHEHUM.

Knaccudukanms u  OCOOCHHOCTH  OpPraHMYECKUX  peakiuil. PeaklnuoHHBIE  LIEHTPBHI.
[lepBoHavasibHBIE MOHATHS O THUIAX U MEXaHU3MAX OPraHMYECKUX peakuuil. ['oMonuTnueckuii u
TEeTEPOTUTUYCCKANA Pa3pbIB  KOBAJICHTHOM XHMMHYECKOW CBs3u. CBOOOAHOpAIUKAIBHBIN U
WOHHBIN MeXaHU3MBI peakiuu. [loHsTre 0 HyKIeoduie u dIeKTpoduIe.

AJIKaHBI. DJIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIbI METAHa. SP -THOPHIH3aIiis
opOutanmeli aromMoB yriepoma. [omosormueckuid psm W oOmas ¢Gopmysia  alKaHOB.
CucremaTnueckasi HOMEHKJIATypa alKaHOB W paaukaioB. M3omepus yriepoaHOro ckenera.
Ou3nyecKkue CBOWMCTBA aJKAaHOB. 3aKOHOMEPHOCTH U3MEHEHHUs (U3UYECKUX CBOWCTB.
XVWMHYECKHE  CBOMCTBAa  QJIKAHOB: TaJIOTEHUPOBAHHWE, JETMIPUPOBAHUE, TEPMUYECKOE
pas3yioKeHUe, KPEKUHI KakK CHOCOOBI IMOJIydeHHs] Ba)KHEHIIMX COEIMHEHMH B OpraHMYeCKOM
cuHTe3e. ['opeHne ankaHOB KaK OJWH M3 OCHOBHBIX MCTOYHUKOB TEIUIA B IIPOMBIIIIEHHOCTH U
ObITy. M30Mepu3anus kak croco0 MonxydeHHs] BHICOKOCOPTHOTO OeH3nHa. MexaHu3M peakluu
cBOOOAHOpauKanbHOro 3amenieHus. [lonydenue ankanoB. Peakuust Bropua. Haxoxnenue B
IPUPOJIE U IPUMEHEHHUE AJIKAHOB.

[uxnoankanpl. CTpoeHHEe MOJEKyn HHKIoamkaHoB. OOmas Gopmyna IUKIOATKAHOB.
Homenknarypa  mukinoankaHoB.  M3oMepuss  IMKJIOQJKaHOB:  YIJIEPOAHOIO  CKEJETa,
MeXKJIaccoBasi, MpOCTpaHCTBeHHas (yuc-mpanc-uzomepus). Crenndrka CBOWCTB MUKIOATKAHOB
C MaJIbIM pa3MepoM IuKJIa. Peakiiuu nprucoeIuHeHns U paAuKaIbHOTO 3aMEILEHHUS.

AnkeHbl. DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI 3THUJICHA. sz-FI/IGpI/IZ[I/BaLII/I}I
opbuTaneil aToMOB yriepoja. - U m-cBsi3u. ['omosnoruueckuit psa u obmas Gpopmya aaKeHOB.
Homenknarypa ankeHoB. M3omepusi ajakeHOB: YIJIEPOIHOTO CKEJETa, IMOJIOXKEHHsS] KpaTHOMN
CBSI3U, TPOCTPAHCTBEHHAs (yuc-mpanc-u30Mepusi), MexkinaccoBas. DHU3MUECKUE CBOMCTBa
QIKeHOB.  Peakium  25eKTpOMIBHOTO  NPUCOEJMHEHUS  KaKk  CIoco0  MOJTydeHUus
(YHKIMOHATIBHBIX MPOM3BOIHBIX YIIIeBOA0poa0B. [IpaBuno MapKkoBHHMKOBA, €ro 3JIE€KTPOHHOE
o0ocHoBaHMe. Peakuuy OKHCIEHMS M ToJIMMepu3anuu. [lonudTHiIeH Kak KPYMHOTOHHA)KHBIN
IMPOAYKT XUMHUYECKOrO MPOU3BOACTBA. [IpomblliuieHHbIE U TabOpaTOpHbIE CIIOCOOBI MOTYyYEHHS
ankeHoB. [Ipasuno 3aiiyesa. IlpuMeHeHNE aTKEHOB.

Ankanuensl. Knaccuduxaius ankaJdeHOB MO B3aUMHOMY PaclOJOXKEHUIO KpPaTHBIX CBs3ed B
Mosiekyne. OCOOEHHOCTH JJIEKTPOHHOTO M TPOCTPAHCTBEHHOI'O CTPOEHHUS COMPSHKEHHBIX
ankagueHoB. OOmas ¢opmyna ankaaueHoB. HomeHkimarypa W H30Mepus alKaJIUuEHOB.



du3nyeckue CBOMCTBA  aNKaAUEHOB. XUMHUYECKHME CBOMCTBA  QJIKAaJMEHOB: pEaKIUU
MPUCOCIUHECHUS (TUAPUPOBAHME, TaJIOrEHUPOBAHUE), TOPEHHS U ToJiuMepu3anuu. Bxian
C.B. JlebeneBa B NOJIyYyeHUE CHUHTETUYECKOro Kayuyka. BynkaHuzanus kaydyka. PesuHa.
MHoroo0pa3ue BHUIOB CHUHTETHUYECKUMX KaydyyKoB, UX CBOWcTBa M mpumMeHeHue. Ilomyuenue
AJIKaJIMEHOB.

ANKUHBL. OJJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl alleTHJICHA.  SP-
rubpuaun3zanys opouraneit atomoB yriepoaa. ['omonoruueckuii paa u obmas Gpopmysa amkKUHOB.
Homenkinarypa. M3omepusi: yriepogHoro CKenera, MOJIOKEHUsT KPAaTHOM CBA3M, MEXKKIIACCOBAs.
®u3nyecKue CBOMCTBA AIKUHOB. XMMHUUYECKHE CBOMCTBA aJKMHOB: PEAKLUN IIPUCOCANHEHUS KaK
CIoco0 MOJIyyeHUs MOJIMMEPOB U JPYTHUX MOJE3HBIX IPOAYKTOB. Peakyuu 3amewjenus. I'openne
alETUJIEHA KaK HMCTOYHUK BBICOKOTEMIIEPATYpHOIO IUIAMEHHU ISl CBApKU M PE3KU METaJIOB.
[Tony4yenue aneTuieHa MUPOIU30M MeTaHa U KapOuIHBIM MeTo1oM. [IpumMenenne aneruieHa.
Apenbl. Ucmopusi omxpvimus 6enzona. COBpEeMEHHBIE NPEICTABICHUS 00 SJIEKTPOHHOM U
MPOCTPAHCTBEHHOM CTpOeHUU OeH3ona. l3omepuss M HOMEHKIATypa TOMOJIOTOB OeH30JIa.
Obmas ¢dopmyna apeHoB. dusuueckre cBocTBa OeH301a. XMMHUYECKUE CBOWCTBa OeH30ma:
peakiuu ANEeKTPOPUIBHOTO 3aMelleHus (HUTpOBaHUE, TaJOreHUPOBAHUE) Kak Crocod
MOJIyUYEHUSI XUMHUYECKUX CpPEICTB 3allUThl PACTEHUH; TMpUCOEeNUHEHUs (THUAPUPOBaHUE,
raJIoOTeHUPOBAHNE) KaK JTOKA3aTeIbCTBO HEMPEIEIIHOTO XapakTepa OeH3oma. Peakiust ropeHwus.
[Tonyuenue 6enszona. Ocobennocmu xumuiueckux ceoticme mosiyona. Bs3aumHoe BiIUsHUE aTOMOB
B MoOJIeKyne Toiyona. Opuenmayuontsie 3¢pgpexmol 3amecmumernetl. [IpuMeHeHHE TOMOJIOTOB
OeHsoua.

Cruptsl. Knaccuduxanus, Homenknarypa cnuptoB. ['omonornueckuit pan u obmas gopmyna
NpeAeNIbHBIX OJAHOATOMHBIX cnupToB. M3omepus. ®dusnyeckue CBOMCTBA MPEAEIbHBIX
OJIHOATOMHBIX CHUPTOB. BogoponHas cBsA3b MEXKIy MOJEKYJIAMH U €€ BIHMSHHE Ha PU3NUYECKUE
CBOICTBa CHNUPTOB. XHMHUYECKHE CBOWMCTBA: B3aUMOJIEHCTBHME C HATPUEM Kak CIOCO0
YCTaHOBJICHHUS HATUYUS THAPOKCOTPYIMIBI, C TaJIOT€HOBOAOPOAAMH KaK CIOCO0 MONydeHUus
pacTBOPUTENICH, BHYTPU- U MEXKMOJICKYJIApHAs JeruapaTtainus. Peakius ropeHus: COupThl Kak
toruinBo. [lomyuenue »dTaHona: peakuust OpOKEHUS TIIIOKO3bI, TUApaTanus STHIICHA.
IIpumeHeHne MeTaHona W 3TaHoJAa. PU3MOIOTMYECKOE ACHCTBHE METAaHOIAa M JTAaHOJA Ha
OpraHM3M 4YeJlOoBeKa. OTWIEHIVIMKOAb U TIULEPUH Kak MPEJICTaBUTENN MpPeAesbHbIX
MHOT'0aTOMHBIX crupToB. KauecTBeHHas peakiusi HA MHOTOATOMHbBIE CIIUPTHI M €€ IPUMEHEHUE
JUIsl pacliO3HABaHUs TIIMILEPUHA B COCTaBE KOCMETUYECKUX CpeacTB. [IpakTuyueckoe npumeHeHue
STUJICHTIIMKOJIS U TIIMLEPUHA.

®enon. CrtpoeHue Monekyibl ¢eHona. B3anmmHOe BiIMsHHE aTOMOB B MoJekyie (eHoua.
®dusndeckue cBoicTBa (heHoma. XMMUYECKHE CBOWCTBA (PEakIWH C HATPUEM, THAPOKCHIIOM
HaTpus, Opomom). [lonyuenue penona. [Ipumenenue denona.

Anpneruapl W KetoHbl. Knaccudukarus anpaeruoB U KeToHOB. CTpoeHHE mNpeaeinbHbIX
aNbJIETUIOB. JJEKTPOHHOE U  IMPOCTPAHCTBEHHOE CTPOEHHE KapOOHUJIBHOW  TpYIIIHI.
['omonoruyeckuit psia, obmas ¢popmMyia, HOMEHKIATypa U U30MEpPUS MPEACTbHBIX albJCTHI0B.
®usnyueckue CBOMCTBA TMPEEIbHBIX albJErHI0B. XHMHYECKHE CBOMCTBA MpPEAeIbHBIX
aNbJIETU/IOB: THAPUPOBAHUE; KAUECTBEHHBIC PEAKIMU Ha KapOOHWIBHYIO Tpynmy (peakius
«cepeOpsiHOTO 3epkaiiay, B3auMmojeicTBue ¢ ruapokcugoM Mmenu (1)) u ux npumeHeHue s
OOHApy)XCHHS TPEJeNbHBIX aJIbJICTUIOB B IPOMBIIUICHHBIX CTOYHBIX Bojax. [lomyueHue
IpellelbHBIX aJIbJIETHJIOB: OKUCIIEHHWE CIHUPTOB, Truipartanus aneTtwieHa (peakuus Kydeposa).
Toxkcuunocth ampaerunoB. I[IpuMeHenune ¢dopmanpaeruaa W ametaabaeruaa. AIETOH Kak



npecTaBuTeNb KeTOHOB. CTpoeHue Mojekyibl areroHa. OCOOEHHOCTH pPEaKIMH OKHCICHHS
aueroHa. [IpumeHeHne aneToHa.

KapOonoBeie kucnotel. Knaccudukanus u HOMEHKIaTypa KapOOHOBBIX Kucior. CtpoeHue
MpeeNIbHBIX OJTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE
KapOOKCHIILHOM TPYIIILL. ['oMonorudeckuii psa u oomast popmysa npeaenbHbIX 0JHOOCHOBHBIX
KapOOHOBBIX KUCIOT. PU3NYECKUE CBOMCTBA MPEACIIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT.
XUMHYECKHE CBOMCTBA MPENENIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT (pEakuuu C
MeTaJlJIaMi, OCHOBHBIMU OKCHJIAMH, OCHOBaHHMSIMH M COJISIMH) KakK MOATBEPKICHUE CXOJCTBA C
HEOPraHMYECKUMHU KHUCIoTaMH. Peakmus »stepuduxanmu u ee oOpaTUMocTh. Brushue
3aMeCTUTENCH B YIJIEBOJOPOJHOM paauKale Ha CHIIy KapOOHOBBIX KuCIOT. OcoOeHHOCTH
XAMHYECKUX CBOMCTB MYPaBbUHOM KHCJIOTHL. [lonmyyeHne mnpenesbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT: OKHUCJICHHE QJIKaHOB, aJKEHOB, IEPBUYHBIX CIIMUPTOB, aJbJICTHIOB.
Baxneliue mnpencraBuTeNM KapOOHOBBIX KHCIOT: MypaBbWHAs, YKCyCHas H OCH30OMHAas.
Briciive mnpenenbHble W HENpeAeTabHbIE KapOOHOBBIE KHUCIOTHI. Onmuyeckas u3omepus.
Acummempuueckuii amom yenepooa. Ilpumenenne kapOOHOBBIX KHCIIOT.

Crnoxuble >¢upbl U xupbl. CTpoeHHE W HOMEHKJIATypa CIOXHBIX 3(pupoB. MexknaccoBas
u3oMepus ¢ KapOOHOBBIMH KucioTaMu. CrocoObl MOMy4YeHHs CIOXHBIX 3(upoB. OOpaTUMOCTh
peakiuu stepudukanuu. IlpuMeHeHne CIOXHBIX 3(QUPOB B NHIIEBOW M MappIOMEpHOM
MPOMBINIICHHOCTH. JKHUPBI KaK CIIOKHBIE dPUPHI TIUICPUHA ¥ BBICIINX KapOOHOBBIX KHCIIOT.
PacturenbHble U KUBOTHBIE KUPBI, UX cocTaB. DU3NUECKHE CBOWMCTBA KUPOB. XHUMHUYECKHUE
CBOMCTBA HUPOB: TUAPUPOBAHUE, OKUCICHUE. [ MAPOIU3 WM OMBUICHHE YXHPOB KakK CIIOCOO
MPOMBINIJICHHOTO TIOJTYYEHHS COJIel BBICIIUX KapOOHOBBIX KUCIOT. [Ipumenenue xupos. Mpina
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT. MoloIIre CBONCTBA MbLIa.

VYrnesoasl. Knaccudukanus yriaeBogoB. @U3NYecKue CBOWCTBA M HAXOXKJEHHE YTTIEBOJOB B
npupoze. ['Moko3a Kak anpIeruaocnupT. XUMHUUYECKHE CBOWMCTBA TUIFOKO3BL: ayuiuposavue,
AIKUIUPOBaHUe, CIUPTOBOE U MOJIOYHOKHUCIIOE OpOXKeHHE. DKCIEpUMEHTaIbHbIE JOKa3aTeIbCTBA
HaJIM4Yusl ajdbJETUIHON M CIHUPTOBBIX Ipynn B riatokose. [lomydenue riaoko3sl. Dpykmosa Kax
uszomep enokosvl. Pubosa u oesoxcupubosza. Baxueimue mucaxapuibl (caxaposa, J1aKkmo3sd,
Manbmo3sa), uX CTPOCHHE U (PU3MUECKHE CBOMCTBA. [ MIpONN3 caxaposbl, JIaKmo3bl, MAlbmMO3bl.
Kpaxman u memnono3a kKak OHOJIOTHYECKHE TOJUMEpPhl. XHUMHYECKHE CBOMCTBAa Kpaxmasa
(ruaponu3, KauecTBEHHAsl peaklvs ¢ MOJOM Ha KpaxMal M €€ MPUMEHEHHUE Ui OOHapYKEeHUS
Kpaxmalia B MPOJYKTaX MUTaHUs). XUMUYECKHE CBOMCTBA IIEIUTIOJIO3BI: THIPOIN3, 00pa3oBaHUE
cnoxHbIX d¢hupos. [IpuMmeHenne u Ouomoruveckas poib yrieBoaoB. OKHCICHHE YIIIEBOJOB —
HMCTOYHUK SHEPTUM KUBBIX OpraHu3MoB. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha IpHUMEpE
alleTaTHOTO BOJIOKHA.

Nnentudukanus opraHndeckux coeauHeHud. ['eHeTmdeckass CBS3b MEXIy KjaccaMu
OPraHUYEeCKUX COCTUHECHUH.

Awmwunbl. [lepBuuHble, BTOpUYHBIC, TpPETHYHbIE aMHHBL. Kiaccupukaius amMUHOB IO THITY
VIJIEBOJOPOAHOTO  paJuKala M YUCIY AaMUHOTPYNN B  MOJIEKyJe. OJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MPEAEbHBIX aMUHOB. PU3HUECKUE CBOMCTBA AMUHOB. AMUHBI KaK
OpraHMYECKHE OCHOBAHUS: PEAKIUU C BOJOM, KHuciIoTamMu. Peakuus ropeHus. AHWIMH Kak
MPEJICTaBUTENb apoMaTHUeCKUX aMUHOB. CTpoeHue aHmirnHa. [IpuduHbI ocnablieHuss OCHOBHBIX
CBOICTB aHWJIMHA B CPABHEHUH C aMHMHAMHU MPEACIIBbHOTO psAla. XUMMUYECKUE CBOMCTBA AaHWJIMHA:
B3aUMOJICICTBHE C KHCIIOTaMH, OpOMHON BOAOW, oOkucieHue. I[lomydeHue amMHUHOB
AJKWIMPOBAHUEM aMMHAaKa M BOCCTAHOBJIEHWEM HUTPOIPOU3BOJHBIX YIJIEBOAOPOJOB. Peakius



3unuHa. [I[ppumeHnenrne aMiuHOB B (papMarieBTUIECKON MTPOMBIIIICHHOCTH. AHUIUH KAK Cbipbe Ol
npou3800cmea anuiunogvlx kpacumerneti. Cunmesvl Ha OCHO8€ AHUTUHA.
AmuHOKHCHOTH 1 O6enku. CocTtaB 1 HOMeHKJIarypa. CTpoeHrne aMHHOKHUCIIOT. | oMoornyeckuit
PSI TIpENeNIbHBIX AMUHOKUCIOT. M30Mmepus npedenvuvix amunokuciom. OuU3nueckue CBOWCTBA
NpEIeTbHBIX AMUHOKHUCIOT. AMHHOKHCIOTHI Kak amMQOTEepHbIE OPraHUYEeCKHEe COCTUHCHUS.
Cunre3 nentuaoB. llentunnas cBsizb. buonornuyeckoe 3HaueHue a-aMuHOKucioT. OOnactu
MPUMEHEHUS aMHUHOKUCIIOT. benku kak npupoansie 6uononumepsl. CoctaB U cTpoeHHE OEIKOB.
Ocnogubie amuHoKuciomsl, obpasyrouwue Oenku. XUMHUYECKUE CBONCTBA OENKOB: THUIPOIH3,
JeHaTypauus, KauyeCTBeHHbIE (LIBETHbIE) peakiuu Ha Oenku. [lpeBpamieHus OenkoB HUIIKM B
opraam3Mme. buonoruueckue QyHKuuu OCNKOB. JJocmudicenusi 8 uzydenuu cmpoeHus u cCunmesa
benxos.
Azomcoodepacawue 2emepoyuriuyeckue coeourenus. Iluppon u nupuoun: 21eKMpoHHOe
cmpoeHue, apomMamuyeckuil Xapakmep, pasiuuue 6 NpOSAGIeHUU OCHOBHBIX CBOUCMS.
Hyxneunoswie kuciomol: cocmag u cmpoerue. Cmpoenue nykieomuoos. Cocmas HYyK1euHO8bIX
kucnom ([IHK, PHK). Ponb HyK1euHO8bIX KUCIOM 8 JHCU3HEeOesImelbHOCMU OP2AHUZMOS.
Bricokomonekynsipabie  coequHeHUs. (OCHOBHBIE TOHSATHS  BBICOKOMOJIEKYISIPHBIX
COCIMHEHUI: MOHOMEp, TONUMEpP, CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpPHU3ALIUU.
Knaccudpukanus mnomumepoB. OCHOBHBIE CHOCOOBI  TIOMYYCHHS  BBICOKOMOJICKYIISPHBIX
COCIMHEHUH: peakluy TOoJIMMEpU3alui W MnoJukoHaeHcauuu. CTpoeHHe U CTPYKTypa
MOJIMMEPOB. 3aBUCUMOCTh CBOMCTB IOJMMEPOB OT CTPOCHHSI MOJEKYN. TepMOIUIacCTUYHBIE U
TEPMOPEAKTUBHBIE TONUMEPBL.  [Iposoodawue opeanuueckue noaumepwvl. Komnozummsie
mamepuanel. Ilepcnekmugvl uUCnoNb306aHUsL KOMRO3UMHbLIX Mamepuanos. Knaccudukaus
BOJIOKOH. CuHTeTnueckre BoyiokHa. [lonmmddupHble U momuaMHUAHBIE BOJOKHA, MX CTPOCHUE,
cBoiictBa. I[IpakTuyeckoe HCMONB30BaHUE BOJNOKOH. CunmemuuecKkue nieHKU. U30AAYUS O
npoB0008, MeMOPaHvl 0l ONPECHeHUs. B00bl, 3aujummubsle NiIeHKU 08 asmomoounell, niacmulpu,
xupypeudeckue nossizku. Hoevie mexnonozuu oanvheliueco cogepuieHcmeosanuus noJUMepPHbIX
mMamepuanos.

Teopernueckne 0CHOBbI XUMHHU

Crpoenue BemectBa. CoBpeMeHHast MOJieb CTpOeHus aroma. Jlyanusm anektpoHa. Keanmogvie
yucna. PacnpeneneHue 31eKTPOHOB M0 SHEPTETUUECKUM YPOBHSAM B COOTBETCTBUHU C MPUHLIUIIOM
HauMEHbIIeW OSHepruu, npaBwioM XyHAa W npuHiunoMm I[laymu. OcoOeHHOCTH CTpPOCHHS
DHEPreTHUECKUX YpOBHEH aToMOB d-dlieMeHTOB. OJEKTpOHHas KoH(pUTypamus aToMa.
Kraccudukaiuss XUMHYECKUX DIIEMEHTOB (S-, P-, d-amemenTbl). OCHOBHOE W BO30YKICHHbBIC
COCTOSIHHSI aTOMOB. BaneHTHbie anekTpoHbl. [leprnonnueckas cucteMa XUMHAYECKUX DJIEMEHTOB
.M. Menneneea. ®usnueckuii cmbici [lepuoandeckoro 3akona [[.M. Menneneesa. [Tpuanabl
Y 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB AJIEMEHTOB M MX COCIMHEHHUN 10 TIEPHOJIaM M TPYyIIIaM.
MupoBo33peHueckoe U HaydyHoe 3HaueHwe Ilepmogmueckoro 3akona J[.M. MeHnneneesa.
Ipozcroszvl J].U. Menoeneesa. Omkpvimue HOBbIX XUMUUECKUX DTIEMEHMO8.

DJNEKTPOHHAs MPUPOJIa XUMUUYECKON CBSI3U. DIEKTPOOTpHULIaTeIbHOCTh. KoBasleHTHas CBA3b, €€
Pa3HOBUJHOCTH W MEXaHU3MbI 00pa3oBaHusl (OOMEHHBIH M JOHOPHO-AKIENTOPHbIN). MoHHas
CBsI3b. MeTannueckas cBsi3b. BogopoaHas cBsizb. Meocmonekynsaprvle 63aumo0eticmeusl.
Kpucrannmaeckue u amopdubie BemecTBa. THUIMBI KPUCTALIHYECKUX PEIIETOK (aToMHas,
MOJICKYJIIpHasi, HIOHHAs, METAJUTHYECKas ). 3aBUCUMOCTh (PM3UIECKUX CBOMCTB BEIIECTBA OT TUIIA
Kpuctaumaeckoit peretku. [Ipuamasl MHOT0OOpa3us BemecTB. COBpeMEHHBIC MPEACTaBICHUS
0 CTPOEHUU TBEPJBIX, )KUJIKUX U ra3000pa3HbIX BEIIECTB. JKuoKue Kpucmaivl.



XUMUYECKUE peakiuu. ['OMOreHHble W TeTeporeHHble peakiuuu. CKOPOCTh peakinu, €€
3aBHCUMOCTh OT PAa3IMYHbIX (DAKTOPOB: TPUPOJABI PEArupyIOIIUX BEIIECTB, KOHIEHTPAIUU
pearupymoomux BellecTB, TeMiepatypsl (mpaBwio Banrt-I'odda), miomann peakunoHHOM
NOBEPXHOCTH, HAJIWYMS KaTalu3aTopa. OHEPIrusl aKTUBALUHU. AKMUUPOBAHHbIU KOMNJIEKC.
Karanuzatops! u karanus. Pojib kaTaan3aTopoB B IpUPOJIE U POMBIIIEHHOM ITPOU3BOJICTBE.
Touamue 06 sumanvnuu u s3umponuu. SHepeus [ubbca. 3akon l'ecca U CIeACTBUS U3 HETO.
TemoBeie 3¢ ¢dekThl XxuMudeckux peakuuil. Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTh
peakumii. Xumudeckoe paBHOBecHe. (CMellleHHE XMMHUYECKOrO0 PaBHOBECHUS MOJ JACHCTBHEM
pa3iauuHbIX (AKTOPOB: KOHIIGHTPAIlMM PEareéHTOB WM MPOAYKTOB pPEaKIMH, IaBJICHUSA,
Temneparypsl. Poib cMelieHus: paBHOBECUS B TEXHOJIOTMUECKUX MPOLIECCaX.
Hucnepcuele cucrembl. Koanououwvie cucmemwvl. VIcTuHHBIE pacTBOpbl. PacTBopeHue kak
duzuko-xumMuyeckuii mporecc. CriocoObl BEIpaKeHUsT KOHIIEHTPALUH PACTBOPOB: MaccoBast OIS
PacTBOPEHHOTO BEILLECTBA, MOIAPHAA U MOAANbHAA KoHyenmpayuu. Tump pacmeopa u
mumpoeaHue.
Peaknuu B pacTBOpax 35ekTpoiauToB. KauecTBeHHbIE peakliuu Ha MOHBI B pacTBope. KucinoTHo-
OCHOBHBIE B3aMMOJICHCTBUS B pacTBopax. AMQOTepHOCTh. HonHoe npouzgedeHue 600bl.
Booopoonwvui  noxazamens (pH) pacmeopa. T'waponus coneldl. 3HayeHHe THAPOIM3A B
Ounonoruuecknx oOMeHHBIX nporeccax. [[puMenenue rufponrsa B NPOMBIIIJIEHHOCTH.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIY B IPUPOJE, IPOU3BOJICTBEHHBIX MPOIIECCAX
U KU3HEJEATENIbHOCTH OPTraHu3MOB. OKuUCIumenbHo-60CCMaHO8UMENbHbIU NOMEHYUAT CPeObl.
Juaepamma Ilyp6s. TloBeneHue BemIeCTB B cCpelax ¢ pa3HbM 3HadyeHueM pH. Mertozs
AJIEKTPOHHOTO U 391eKMpPOHHO-UuoHHo20 Oananca. [anpBaHMuYecKUd dieMeHT. XHUMHUYECKHE
UCTOYHUKU TOKa. Cmanoapmmusili 8000poOHbIL 31ekmpod. Cmanoapmmuslil  31eKmpoOHblil
nomenyuan cucmemvl. Pao0 cmanOapmuwix 31eKmpoOHbIX nomenyuanos. Hanpaenenue
OKUCIUMENIbHO-80CCNAHOBUMENbHBIX peakyuli. JNEKTPOJIIM3 pPacTBOPOB U PAaCIUIaBOB COJIEH.
[TpakTHUeckoe NPUMEHEHHUE DIIEKTPOJIN3a Ul TOIYYEHHs IIEIOYHBIX, LIEIIOYHO3EMEIbHBIX
METaJIJIOB U amtoMuHus. Koppo3us MeTamioB: BUIIbI KOPPO3HH, CIIOCOOBI 3alUThl METAJIJIOB OT
KOPpO3UH.

OCHOBBI HEOPTraHUYECKOH XUMUH

OO6mas xapakrepuctuka 31eMeHTOB |A—IlIA-rpynn. Okcuibl U NEPOKCHIbI HATPUS U Kalus.
Pacno3snaBanue katnoHOB HaTpusd W Kanusa. Conau HaTpusl, Kaius, KajblUsl W MarHus, HUX
3HaYeHWE B NPUPOAE M SKU3HU ueloBeKa. JKecmkocmb 600bl U CHOCOObL ee yCMpaHeHus.
Komnnexcnvie coeounenus antomunus. Antomocunrukamat.

Metamnst IB-VIIB-rpynn (Menps, nuHK, XpoMm, Mmaprasen). OcoOEHHOCTH CTPOEHHS aTOMOB.
O6mue ¢usnyeckue U xumuyeckue cpoicTBa. [lomydyenne u npumeHenue. OKCHUIBI U
TUAPOKCUABI 3TUX METAJJIOB, 3aBHCHUMOCTh HMX CBOMCTB OT CTENEHU OKHUCIEHHUS 3JIEMEHTa.
Baxneiimme conu. OKHCIUTENBHBIE CBOMCTBA COJEH XpOMa M MapraHiia B BBICIIEW CTENEHU
OKHCIeHUs. KomniekcHbie coeOuHenus Xpoma.

OO6mas xapakrepuctuka 3neMeHToB |V A-rpynnel. CBoiicTBa, MOTyYeHHUE U MPUMEHEHUE YIS
CuHTe3-ra3 Kak OCHOBAa COBPEMEHHON IPOMBIIUIEHHOCTH. AKTHUBUPOBAaHHBIM yroylb Kak
ancopbent. Hanocmpykmypol. Muposvie docmudicenus 6 obaacmu co30aHusi HAHOMAMeEPUAIos.
DnekmponHoe cmpoenue MOneKyavl yeapro2o 2asa. llonyuenue u npumenenue yeapHoz2o0 2asa.
buonornueckoe netictBue yraproro raza. KapOuabel kanpmus, amoMuHAS 1 kene3a. KapOoHatsl
u tunpokapOoHatel. Kpyeosopom yenepooa 6 xwcueou u Hedxcusou npupoode. KadecTBeHHas
peaknus Ha KapOoHaT-moH. DuU3MUECKHE W XHUMHYECKHE CBOWMCTBa KpemHUsA. CWiaHbl U



cumuiuasl. Oxkenn kpemuus (IV). KpemHueBbie KUCTOTHI M uX coiid. CHITMKATHBIE MUHEPAITBI —
OCHOBA 3€MHOH KODBI.

OO6mas xapaktepuctuka 3yeMeHToB VA-rpynnsl. Hutpunbel. KauecTBeHHast peakiuss Ha HOH
aMMOHHs. A30THasi KHCJIOTa KakK OKHUCIHTENb. HuTpaTel, MX (u3NYecKHe M XUMHYECKUE
cBOiicTBa, mpuMeHeHnue. CBoiiCcTBa, moaydeHne u npumeHeHue ¢pocdopa. Gochun. DocdopHbie
u nosidocdopHbie KUCI0Th. bruonorudeckas poisb pocdaros.

OO6mas xapakrepuctuka sneMeHToB VIA-rpynmbl. OcoOble CBOWCTBA KOHIEHTPHUPOBAHHON
cepHoil kucnoTel. KauecTBeHHbIE peakiny Ha CylnbGua-, Cyab(uT-, U cyabdar-uoHbI.

O6mas  xapaktepuctuka d3jgeMeHTOB  VIIA-rpymmbel.  OcobernHoctn  XxumuH  Topa.
['anoreHoBogopobl W UX IMOJydeHUE. [allOreHOBONOPOAHBIE KHCIOTHI U HUX  COJIU.
KauecTBeHHbIE peakIMM Ha TrajloreHuJ-uoHbl. Kucnopoaconepxaiiue COEIMHEHUs XJIopa.
IIpuMeHeHne rajJloreHoB M UX BaXKHEUIINX COCIIMHEHUM.

brazopoonvie eazvi. [lpumenenue 61a20pooHbIX 2A308.

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUMN, BHICIINX
OKCHJIOB U THJIPOKCHIOB.

Wnentudukaims HEOPraHn4eCcKnx BEIIeCTB U HOHOB.

XuMHus 4 )KU3Hb

Hayunsie mMetoanl mo3Hanus B Xxumuu. Mcrounuku xumudeckoil napopmanuu. [Tonck
uH(pOpMallMM TI0 Ha3BaHUSAM, WICHTU(UKATOpPAM, CTPYKTYpPHBIM (opmynaMm. XHUMHYECKUN
aHaJIi3, CHUHTE3, MOJACIMPOBAHUE XUMHUYECKUX IMPOLECCOB U SIBJICHUN KaK METOAbl HAYyYHOTO
no3HaHus. Mamemamuueckoe MoOenUposanue HnpOCMPAHCMBEHHO2O0 CMPOEHUS MONEKVIl
opeanuueckux sewjecms. CogpemerHbvle PU3UKO-XuMuyeckue memoosbl YCMaHosleHUus cocmasad u
CMPYKMYypbl euyecms.

Xumus u 310poBhe. JlekapcTBa, pepMeHThI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIBI.
[TpoGremMsbl, cBsi3aHHBIE ¢ MPUMEHEHHEM JIEKapCTBEHHBIX MpenapaTtoB. BpeaHble MPUBBHIYKU U
(dakTophl, pa3pylallIue 310poBbe (KypeHHE, YHOTpeOJeHUEe alKoroJii, HapKOMaHHUS).
PanmmonansHoe nutanue. [lumessie 1o6aBku. OCHOBHI MUIIEBON XUMHH.

Xumus B MmeauimHe. PazpaboTtka exkapcTB. XUMUYECKUE CEHCOPBI.

XuMUg B TOBCEAHEBHOM JKHU3HU. MOIOIHME W YUCTAIIME CpeacTBa. PenenieHTsl,
uHCceKTUIUAbBL. CpeacTBa JMYHOM THTHEeHb W KocMeTuku. [IpaBuna Oe3zomacHoOil paboThI ¢
€IKUMHU, TOPIOYUMHU ¥ TOKCUYHBIMHU BEIIECTBAMU, CPEICTBAMU OBITOBON XUMUHU.

XuMUS U CeNbCKOe XO03icTBO. MUHepallbHble U opraHudeckue ynoopenus. Cpencrsa
3allUThl PACTEHUI.

Xumusi B TPOMBIIUIEHHOCTH. OOIIMEe TPEACTaBICHUs] O TPOMBIIUICHHBIX CITOCO0ax
MOJTYYCHHUS XUMUYECKUX BEIIECTB (HA MpUMEpEe MPOU3BOACTBA aMMHaKa, CEPHON KHCIIOTHI).
[IpompbinieHHass opraHudeckas xXumus. CpIpbe [JII  OPraHUYECKONW IPOMBIITUICHHOCTH.
[IpoGnema 0TX0M0B M TOOOYHBIX TPOAYKTOB. Hambosee KpymMHOTOHHAKHBIE MPOU3BOICTBA
opraHuyeckux coenauHenuil. Yepnas u nBetHas Mertamutyprus. CTEKJIO M CHJIMKaTHas
MPOMBIIUIEHHOCTb.

Xumust U sHepretuka. l[IpupoaHble HCTOYHMKHU YriaeBOAOponaoB. Ilpupomnbii u
MOMYTHBIA HEe(PTSHON Ta3bl, UX COCTaB M HcHojib3oBaHue. CoctaB HePTH U ee mepepaboTka.
Hedrenpoaykrel. OxraHoBoe uucino OeHszuHa. OxpaHa OKpyKarolled cpeasl Mpu
He(remepepabOTKE W TPAHCIOPTHUPOBKE HEPTENPOAYKTOB. AJBTEPHATHUBHBIE HCTOYHUKHU
SHEPIUM.



Xumusi B crpoutenberBe. llement. beron. Ilombop onTHUMaNbHBIX CTPOUTEIBHBIX
MaTEepUasoB B IPAKTUUECKON JEATEIHOCTH YEJIOBEKA.

XUMHA U 3KOJIOTUs. XUMUYECKOE 3arps3HEHUE OKPYKAIOUIEH Cpelbl U €ro MOCIEACTBHSL.
Oxpana rugpocdepsl, TO4BBI, aTMOchepsl, (pIopsl ¥ PayHbI OT XUMHUUECKOTO 3arpsS3HEHUSI.

Tunsl pacyeTHbIX 3a1a4:

Haxoxzaenue mMonexynsipHOi (popMyiibl OPraHMYECKOTo BEIIECTBA MO €ro IMIOTHOCTH U
MacCOBBIM JIOJISIM AJIEMEHTOB, BXOJSALIUX B €r0 COCTAB, UJIU IO MPOAYKTaM CrOpaHUsl.

Pacuetsl MmaccoBoit 1011 (Macchl) XMMUYECKOTO COSIMHEHUS B CMECH.

Pacuetsl Macchl (0ObeMa, KOIMYECTBA BELIECTBA) NMPOJYKTOB PEAKLMM, €CIM OJHO W3
BEIIIECTB JIaHO B U30BITKE (MMEET IPUMECH).

Pacuetsr MaccoBoil wim 0O0BEMHON JONMH BBIXOAA MPOAYKTA PEAKIHMH OT TCOPETHUECKU
BO3MOKHOTO.

Pacuyets! TernoBoro ¢ dekra peakuu.

PacyeTbl 00bEMHBIX OTHOLIECHHH ra30B IPU XUMHUYECKUX PEaAKLIUIX.

Pacuetsl macchl (0ObeMa, KONMMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIU OJHO W3
BEILECTB JJAHO B BUJIE PACTBOPA C ONPEAEICHHON MacCOBOM JOJIE PACTBOPEHHOTO BEIIECTBA.



TemaTHyecKoe IVIAHMPOBAHUE Y4eOHOTI0 NpeaMeTa « XUMHS»

LlesieBble OpUEHTHPHI Pe3yJIbTATOB BOCIIUTAHUS

BocnuraTenpHbIi MOTEHIIMAT Y4eOHOTO MpeaMmeTra «XUMHs» COCTaBICH C ydeToM paboueit
IpOrpaMMbl BOCIIUTaHMS HA YPOBHE CPEIHEro oOero oOpa3oBaHus U 00ECIEUYMBACT pealu3alMio
IIEJIEBBIX TPUOPUTETOB BOCHUTAHUs oOy4aromuxcs Ha ypoBHe COO, mpuoOpeTeHrne MIKOJIbHUKAMH
OIbITa OCYIECTBIICHHS COLIMAIBHO 3HAYUMBIX JEJI:

Hanpasnenus
BOCIIUTAHUS

P€3y.HBTaTBI BOCIIMTaHUA, Pa3BUTHA JIMYHOCTH YUallIUXCA

I'paxknanckoe
BOCIIUTaHHE

e (OCO3HaHHO BBIPAKAMIIUNA CBOKO POCCHUUCKYIO TPakIaHCKYIO
MIPUHAJIC)KHOCTD (MACHTUYHOCTB) B MTOJIMKYJIbTYPHOM,
MHOTOHAIIMOHAJILHOM W MHOTOKOH(ECCHOHAIBPHOM  POCCHMCKOM
o01ecTse, B MUPOBOM COOOIIIECTRE.

e CosHaromuii CBOE €IMHCTBO C HapojaoM Poccuu Kak HCTOYHUKOM
BIIACTH M CYOBEKTOM THICSYENIETHEH POCCUIICKON TOCylIapCTBEHHOCTH, C
PoccuiickuM rocymnapcTBOM, OTBETCTBEHHOCTh 3a €ro pa3BUTHE B
HACTOSAIIEM H OyAylmieM Ha OCHOBE HCTOPUYCCKOTO MPOCBEIICHMS,
c(OPMHUPOBAHHOTO  POCCHICKOTO  HAIMOHAIBHOTO  HCTOPHUYECKOTO
CO3HAHUS.

e (OOnamaronIMii  OMBITOM  TPAXKIAHCKOHW  COIIMAIBHO  3HAYMMOM
NEATCNILHOCTH (B YYEHUYECKOM CaMOYIPABICHHUH, BOJOHTEPCKOM
IBUKCHHUH,  DKOJIOTMYCCKUX,  BOCHHO-TIATPUOTHYECKUX W JIp.
00BEIMHEHUSAX, aKIMSIX, IpOrpamMmax).

ITarpuorHyeckoe
BOCIIMTaHHE

° BI)Ipa)KaIOHH/Iﬁ CBOIO0 HAIITMOHAJIbHYIO, OTHUYCCKYIO ITPUHAJICI)KHOCTD,
MIPUBEPKEHHOCTh K POJHON KYJIbTYpE, TF000Bb K CBOEMY HapO.y.

e [lposBisirommii  JeATEIbHOE LIEHHOCTHOE OTHOIIEHHE K
HUCTOPUYECKOMY M KYJbTYPHOMY HACJIETUIO CBOEr0 U JAPYTUX HAPOJIOB
POCCI/II/I, TpaauuusMm, npasgHuKam, IIaMATHUKaM HapoOJ0B,
MIPOKHUBAIOIIUX B pOAHOU cTpaHe — Poccun.

JdyxoBHo-
HPaBCTBEHHOE
BOCIIMTaHHE

e [lposBusAromMi  NPUBEPKEHHOCTb  TPAJULMOHHBIM  JTYXOBHO-
HPaBCTBEHHBIM IIEHHOCTSIM, KyJIbType HaponoB Poccum c¢ ydérom
MHUPOBO33PEHYECKOTO, HAIMOHAIILHOTO, KOH(ECCHOHATILHOTO
CaMOOIIPECIICHNU.

e [lposBisrommMii yBaKEHHME K HKU3HM M JOCTOMHCTBY KaXKJI0I'O
4eJI0BEKa, CBOO0/I€ MUPOBO33PEHUECKOTO BBIOOPA U CAaMOOIPEAEICHHUS, K
MPEACTABUTENSAM PA3JIMUHBIX ASTHUYECKHUX TPYII, PEJIUTUNA HapOIOB
Poccun, ux HaMOHAIBHOMY JOCTOMHCTBY M PEJIIMTHO3HBIM 4YBCTBAM C
y4€TOM COOIIOZICHNSI KOHCTUTYIIMOHHBIX MPaB U CBOOO]T BCEX TPaKAaH.

JcTreTHYecKoe
BOCIIUTAHHE

e OpHEHTHPOBAaHHBII Ha OCO3HAHHOE TBOPYECKOE CAMOBBIPAKEHMUE,
peanu3aio TBOPUYECKUX CIIOCOOHOCTEH B pa3HBIX BUAAX HCKYCCTBA C
y4€TOM POCCHUMCKHUX TPAaJULHUOHHBIX JyXOBHBIX U HPaBCTBEHHBIX
LIEHHOCTEH, Ha 3CTETUYECKOE 00YCTPOHCTBO COOCTBEHHOI'O OBITA.

dopmMupoBaHue
KYJbTYPbl

e (CoOmroaromuii mpaBmiia JUIYHOW M OOIIECTBEHHON 0€301acHOCTH, B
TOM 4HCIIe OE30MacHOTO MOBeIeHUsI B UHOPMAIITMOHHOM cpefie.




310POBbS U
IMOIUOHAIBLHOTO
OJ1aronoryqust

e JleMoHCTpHpyIOmIMK  HAaBBIKHM  pe(IEKCHH  CBOETO  COCTOSHUSA
(¢pu3nyeckoro, SMOIMOHAIBHOIO, ICHUXOJOTMYECKOT0), COCTOSHHUS
IpYrux JIIOAe ¢ TOYKM 3peHus OE€30MacHOCTH, CO3HATEIHLHOTO
yIipaBJICHHA CBOUM OMOLMOHAJIBHBIM  COCTOSAHUCM, paSBI/IBaIOH_II/Iﬁ
CIIOCOOHOCTH aIalTUPOBATHCS K CTPECCOBBIM CHTYAIUsIM B OOIICHUH, B
Pa3HbBIX KOJUICKTHBAX, K MCHAIOMUMCA YCIOBHUAM (COI_II/IaJILHLIM,
MH(GOPMALIMOHHBIM, TPUPOIHBIM).

Tpynosoe
BOCIIMTAHHE

e Bripaxaroumi OCO3HAaHHYIO TOTOBHOCTb K MOJIYYEHUIO
npoeCCHOHATFHOTO 00pa30BaHus, K HENPEphIBHOMY OOpa30BaHUIO B
TEUYEHUE JKU3HM KaK YCIOBHIO YCHEIIHOW mMpodecCHOHANBHON |
OO0IIECTBEHHOH 1A TEIbHOCTH.

o [lonumaronuii cienuuKy TPYJIOBOW ACSATEILHOCTH, PETYIHPOBAHHS
TPYIOBBIX  OTHONICHUH, CcamMo00pa3oBaHUS U  NPOQPEeCcCHOHATBHOM
CaMOTIOJTOTOBKM B HMH(OPMAIMOHHOM  BBICOKOTEXHOJOTHYECKOM
00111eCTBE, FTOTOBBIM YUUTHCS U TPYAUTHCS B COBPEMEHHOM OOILECTBE.

e OpHEHTHPOBAHHBI Ha OCO3HAHHBIA BBIOOP CQepsl TPYIOBOA,
npoecCHOHATEHON JEATSIILHOCTH B POCCHICKOM OOIIECTBE C YUETOM
JIMYHBIX )KU3HEHHBIX IUIaHOB, MOTPEOHOCTEH CBOEH ceMbH, 00IIEeCTBa.

IK0JI0rHIecKoe
BOCIIUTAHUE

e JleMOHCTpUpPYHOLIUI B [IOBEICHUU c(OPMHPOBAHHOCTH
9KOJIOTUYECKON KYJIBTYPbl Ha OCHOBE IIOHMMAHMS BIIMSHHUS COLMAIbHO-
SKOHOMMYECKUX TPOILIECCOB HA MPHUPOIY, B TOM YHCIIE Ha II0OATbHOM
YPOBHE, OTBETCTBEHHOCTbD 3a JIEUCTBUS B IPUPOJHOM cpene.

e Bplpaxkaronui AesSTENbHOE HENPUATHE NEHCTBUN, IPUHOCSIINX BpEL
IIpUPOJIE.

o [IpuMeHSAOImMI 3HAHUS ECTECTBEHHBIX M COLMAIBHBIX HAYK JUIS
Pa3zyMHOT0, OE€peXXJIMBOTO TPUPOAOTIOIL30BAHMS B OBITY, 00IIECTBEHHOM
IIPOCTPAHCTBE.

o lmerommii ¥ pa3BUBAIOMIMN OMNBIT 3KOJOTMYECKH HANpPaBICHHOM,
MIPUPOIOOXPaHHOM, pecypcocOeperaronie 1esaTeIbHOCTH, Y4aCTBYIOIUN
B €r0 NPUOOPETEHUU IPYTUMHU JIFOIbMHU.

IennocTn
HAY4YHOTI'0
MO3HAHUS

e JlesTenbHO BBIpAXKAIOIIMKA TO3HABATEIbHBIE HWHTEPECHl B Pa3HBIX
MPEAMETHBIX O0JacTsIX C YYETOM CBOUX HHTEPECOB, CIIOCOOHOCTEH,
JIOCTUKEHHI.

e (OOnanaroluil NpeICTaBICHUEM O COBPEMEHHOW Hay4yHOH KapTHHE
MHpa, JIOCTHKEHUSX HAYKH W  TEXHUKH, apPTyMEHTHPOBAHHO
BBIPOKAIONINN TOHUMAHUE 3HAUYCHUS HAYKH B JKH3HA POCCHICKOTO
ol1iecTBa, obecreueH!H ero 6e30MacHOCTH, TYMaHUTAPHOM, COLIMAIbHO-
SKOHOMHUYECKOM pa3BuThu Poccuu.

e JleMOHCTPUPYIOIIHIA HaBBIKU KPUTHYECKOTO MBIIIICHUS,
onpejeNieHUus] JOCTOBEpHOM HayyHOM uHoOpManmMu U  KPUTHKHU
AQHTUHAYYHBIX MPEJCTABICHUN.

e Pa3BuBaOMIMI U TPUMEHSIOMNUNA HABBIKM HAOIIOJCHUS, HAKOTIJICHUS
U cucTeMaru3aiuu (akToB, OCMBICIICHHSI OIBITA B €CTECTBEHHOHAYYHOU
M TyMaHUTapHOH  0ONacTsIX  TMO3HaHUS,  HCCIIEN0BATENHCKON
JeSTEIbHOCTH.




IlepBblii rog 00y4enusi. 10 kiacc

HaumenoBanue pasnenos, Tem Kon-8o 3 aux
4acoB K/p Ip./p
1 | OcHOBHBIC MOHATHS OPTAHUYECKON XUMHH 13 - -
2 | YrieBoaopo bl 27 1 2
3 | Kucnoposcoaeprxariie OpraHM4ecKue COeTMHECHIS 19 1 4
4 | A30T- 1 cepocojeprKaliiue COeTUHCHHS 8 - -
5 | buonornyuecku akTUBHBIE BEIIECTBA 16 1 2
6 | BeIcOKOMOJIEKYJIIpHBIE COCTUHEHUS 5 1
7 | lloBTOpeHue u 06001IeHne 3HAaHUN 13 - -
[TpomexxyTouHas arrecrarus 1 1 -
UTOro| 102 4 9
Bropoii rox o6yuenus. 11 kiaacc
HaumeHnoBaHue pa3niesioB, TeM Koin-Bo W3 Hux
9acoB K/p JIab./p

1 | Baxneiinye XMMUYCCKIE TIOHSATHUS M 3aKOHBI 3 - -
2 | Ctpoenue atoma 9 1 -
3 | CtpoeHue BemiecTra 17 1 -
4 | XuMu4ecKue peakiuu 21 1 2
5 | BemecTBa u ux cBOMCTBa 34 1 -
6 | XuMU4eCKuil MpaKTHKyM 3) - 5)

7 | XuMHS ¥ J)KU3HDb 9

IIpoMexyTouHas aTTecTalus 1 1

NTOI'O 99 5 7
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