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PabGouas mporpamma I'BOY rumuazum 1. ChBpaHH MO Xumuu Ha YpPOBHE
cpeaHero obmiero oopaszoBanus (10-11 kimaccel) cocTraBieHa ¢ yudeToMm TpeboBaHUM
denepaabHOrO TOCYAAPCTBEHHOIO  0O0pa30BaTEIBHOTO CTaHAApTa CPEIHETO
obmiero oo6pazoBanus (yrBepxkjaeH MuHoOpHayku Poccuu ot 17 mas 2012 1. Ne
413), B COOTBETCTBHHM C OCHOBHOW 00pa3oBaTE€IbHON MPOTPAMMOKN CpPETHETrO
obmero obpazoBanusi u ydeOHoro 1iana 'bOY rumuaszum r. Ceizpanu, Paboueit
nporpammbel  Xumusi. AdanaceeBa M.H. [lpeamernas nuHuS y4eOHUKOB
I''E.Pyn3utuca, ®.I'. ®enpamana. 10-11 xmaccsl: yuebHOe mocobue s
00111e00pa30BaTeNIbHBIX OpraHu3alui: 0a3oBbIM ypoBeHb/ AdaHnackeBa. - M.:
[IpocsemieHue.

B yue6nom mmane I'BOY rumnazum r. ChI3paHu Ha H3yYeHHE Y4EOHOTO
npenmera Pycckuit s3pik oTtBomuTcss B 10 kmacce — 1 gac B Hedemto, 4TO
cocraBiisgeT 34 yaca B roj, B 11 ximacce — 1 yac B HeAeI0, YTO cOCTaBIAeT 34 vaca
B roJl. UToro Ha ypoBHe cpeiHero oomero oopazoBanus — 68 4acos.

I[Inanupyembie pe3yibTaThbl 0CBOEHUS MpeAMeTa « XUMUS»
JINYHOCTHBIE Pe3yJIbTATHI

JInuHOCTHBIE Pe3yJIbTATHI B cpepe OTHOLIEHHI 00y4armuxcH K cede, K
CBOEMY 310POBbIO, K IIO3HAHMIO celst:

— OpHUEHTaIus 00y4YaronIuXcsl Ha JOCTHXKEHUE JTUYHOTO CYACThS, PeaIu3alifio
MO3UTHUBHBIX  KU3HECHHBIX  TEPCIEKTUB, HWHUIMATUBHOCTb, KPEATUBHOCTD,
TOTOBHOCTh M CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIPEICICHUIO, CIIOCOOHOCTH
CTaBUTH 1IEJIM U CTPOUTD )KM3HEHHBIC IJIaHbI;

— TOTOBHOCTb M CITIOCOOHOCTh 00€CTeunTh ce0e U CBOUM OJIM3KUM JOCTOMHYIO
)KU3Hb B TPOLIECCE  CAMOCTOSATEIBHOM, TBOPYECKOM U  OTBETCTBEHHOM
JIeSITEIbHOCTH;

— TOTOBHOCTh U CHOCOOHOCTH OOYYalOIIMXCS K OTCTAaMBAaHUIO JIMYHOTO
JIOCTOMHCTBA, COOCTBEHHOT'O MHEHHMS, TOTOBHOCTh M CIIOCOOHOCTH BBIpA0aTHIBATH
COOCTBEHHYIO TIO3MIIMIO 10 OTHOIICHHUIO K  OOIIECTBEHHO-TIOJUTHYSCKUM
COOBITHSIM TIPOIIJIOTO M HACTOSIIETO HAa OCHOBE OCO3HAHUS M OCMBICICHUS
HMCTOPHUH, IYXOBHBIX LIEHHOCTEN U JOCTMKECHUM HAILIEH CTPAHBI;

— TOTOBHOCTH M  CIOCOOHOCTh OOydYaromMUXCS K CaMOpPa3BUTHUIO U
CAMOBOCIIMTAaHHIO B COOTBETCTBHMU C OOIEUEIOBEYCCKMMH IIEHHOCTIMH U
AaeasaMu rpaXk JaHCKOTO 00I1IeCTBa, MOTPEOHOCTh B buznyecKkom
CaMOCOBEPIIIEHCTBOBAHUH, 3aHATHAX CIIOPTHBHO-03/I0POBUTEIHHOMN
JIESITEIbHOCTBIO;



— TpHUHATHE U pealu3alus LEHHOCTEeW 3I0poBOro M Oe3omacHoro obpasa
KU3HH, OEPEKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILICHHE K COOCTBEHHOMY
¢u3nUIecKOMy U IICUXO0JIOTHYECKOMY 3/10POBBIO;

— HeNpUSATHE BPEOHBIX TNPUBBIUCK: KypEeHHs, YHNOTPeOJCHUs alKOToJis,
HApKOTHKOB.

JIM4HOCTHBIE pe3ybTaThl B chepe OTHOIIEHUI 00yqaromuxcs k Poccun kak
Kk Poauune (OTeuecTBy):

— pocCUCKasg HACHTUYHOCTh, CIOCOOHOCTh K OCO3HAaHUIO POCCHICKON
UJEHTUYHOCTU B MOJMKYJIBTYPHOM COLMYME, YYBCTBO IPHUYACTHOCTU K UCTOPHKO-
KyJIbTYpPHON OOIIHOCTH POCCHUHCKOTO Hapona M cyabOe Poccuu, matpuotusm,
TOTOBHOCTB K CITy>)KEHUIO OTEYECTBY, €TO 3aIIUTE;

— YB@XEHHE K CBOEMY HapoOJy, 4yBCTBO OTBETCTBEHHOCTH Iepesa PomuHoi,
ropaoOCTH 3a CBOM  Kpaid, cBOow PoauHy, nmpomuioe W HacTosIIee
MHOTOHAIlMOHAIBHOTO Hapoaa Poccun, yBaxkeHue K rocyAapCTBEHHbIM CHMBOJIAM
(repO, dnar, rumH);

— (QopMHpOBaHUE yBaXKEHUS K PyCCKOMY SI3bIKY KaK TOCYy/IapCTBEHHOMY SI3BIKY
Poccuiickonn denepanuu, SBISIIOMIEMYCS OCHOBOM POCCHMCKON HUJICHTUYHOCTH U
IJIaBHBIM (PAKTOPOM HAaLlMOHAJILHOTO CAMOOTIPEACIICHUS;

— BOCHUTaHHE YBAXKEHHUS K KYyJIbType, S3bIKaM, TpPaJuLUsIM U 0ObIYasM
HapoJ0B, poxusariux B Poccuiickon denepanuu.

JInuHOCTHBIE Pe3yJIbTATHI B c(pepe OTHOLIEHUI 00y4al0IUXCH K 3aKOHY,
roCyIapcTBy U K rpaskIaHCKOMY O0IIECTBY:

— TPaXXAaHCTBEHHOCTb, I'pa)KAaHCKas MO3UIIMS aKTUBHOTO M OTBETCTBEHHOIO
YJIeHa POCCHUUCKOTO OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTHTYIIMOHHBIE TIpaBa H
00513aHHOCTH, YBa)KAIOIIETO 3aKOH W MPABOMOPSIAOK, OCO3HAHHO MPUHUMAIOIIETO
TPaIWIIMOHHBIE HAIMOHAJIBHBIE W OOIICYETOBEYECKHE TyMAHHUCTUYECKUE W
JIEMOKpPAaTUYECKUE IICHHOCTH, TOTOBOTO K YYaCTHIO B OOIIECTBEHHOM KU3HU;

— T[pU3HAHUE HEOTYY)KIaeMOCTH OCHOBHBIX NIpaB M CBOOOJ 4YelOBEKa,
KOTOpBIE€ NMPUHAANIEKAT KAXKIOMY OT POXKACHUS, TOTOBHOCTh K OCYLIECTBIICHHUIO
COOCTBEHHBIX TIpaB W CBOOOJ 0O€3 HapylIeHHWs TpaB U CBOOOJ JPYrUX JIHIIL,
TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIEC MpaBa M CBOOOJBI UeJIOBEKAa W TPpaKIaHHHA
COTJIACHO OONIETPU3HAHHBIM MPUHIIMIIAM U HOpMaM MEXIyHapOAHOTO MpaBa U B
coorBerctBuM ¢ Konctutymmen Poccuiickorn @enepauuu, mpaBoBas U
MOJIUTHYECKAsi TPAMOTHOCTb;

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HayKH U OOILIECTBEHHOW MPAKTHKH, OCHOBAHHOE Ha JUAJOre KYJbTyp, a TaKXKe



pasnu4HBIX (opM OOIIECTBEHHOTO CO3HAHHWSA, OCO3HAHHE CBOETO MECTa B
MOJIMKYJIBTYPHOM MUDE;

— UMHTEpUOpH3alMs LEHHOCTEH AEMOKPATHUH WU COLHUAJIBbHOW COJHMAAPHOCTH,
FOTOBHOCTh K JOTOBOPHOMY PETrYyJMPOBAHHID OTHOLIEHWA B TpyNIe WIH
COLIMAJIbHOM OpraHU3alnH;

— TOTOBHOCTh OOY4YalOlUXCA K KOHCTPYKTMBHOMY Y4YacTHIO B MPHUHSITUU
pEelIeHN, 3aTparvBarolluX WX MpaBa U UHTEPEChl, B TOM YHUCIE B Pa3IMYHBIX
dopMax OOIIECTBEHHON CcaMOOpraHU3allid, CaMOYIpPAaBICHUS, OOLIECTBEHHO
3HAYMMOM S TEIbHOCTH;

— TPUBEPNKEHHOCTh HJIEIM HWHTEpPHAIMOHAIIU3MA, JIpY>KOBbI, pPaBEHCTBA,
B3aMMOIIOMOIIM  HApOJOB; BOCIUTAHHE  YBAXKUTEIBHOTO  OTHOUIEHUSA K
HaIIMOHAJIBHOMY JTOCTOMHCTBY JIIOJIEH, UX YYBCTBAM, PEIIUTUO3HBIM YOCKICHUSIM;

— TOTOBHOCTh OOYYaIOMIMXCA MPOTUBOCTOSTh HICOJIOTHH 3KCTPEMU3MA,
HallMOHAJIM3Ma, KCeHO(OOUHU; KOPPYINIMU; AUCKPUMHUHAIMUA MO COLMAIBHBIM,
PEIUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM MpPHU3HAKAM W JAPYTUM HETaTUBHBIM
COIIMAJIbHBIM SIBIICHUSIM.

JInuHOCTHBIE Pe3yJIbTATHI B c(hepe OTHOLIEHUIT 00y4aI0IIUXCH C
OKPY:KaIOIUMH JHIbMM:

— HpPABCTBEHHOE CO3HAaHWE W  IIOBEJCHUE HA  OCHOBE  YCBOCHUSA
OOIIIEYEIIOBEYECKUX IIEHHOCTEH, TOJEPAHTHOTO CO3HAHUA U TIOBEJCHUS B
MOJIUKYJBTYPHOM MHUpPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH JIUAJIOT C JIPYTUMU
JIOJIbMHU, JOCTUTaTh B HEM B3aWMOIIOHUMAaHUs, HAXOAUTh OOIME LeId WU
COTPYIHUYATh JIJI1 UX TOCTUKECHUS;

— TPUHATAE TYMAHUCTUYECKHX LEHHOCTEW, OCO3HAHHOE, YBAXKHUTEIBHOEC W
IOOpOXKeNnaTeIbHOE  OTHOLUIEHWE K  JPYyroMy 4YeJIOBEKy, €ro MHEHHIO,
MHPOBO33PEHUIO;

— CIIOCOOHOCTH K  COMEPeKHBAHWUIO U (PopMUpPOBaHHE MO3UTHUBHOTO
OTHOILICHHS K JIFOASIM, B TOM YHCJIE K JIMLIAM C OTPAaHMYECHHBIMH BO3MOKHOCTSIMU
3I0POBbS U MHBAJIUIaM; OEPEKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIICHHE K
(bU3NYECKOMY U TICUXOJIOTMYECKOMY 3I0POBBIO APYTUX JIOJICH, YMEHHE OKa3bIBaTh
MEPBYIO MOMOIIIb;

— (¢dopMUpOBaHUE BHIPAXXEHHON B MOBEJCHUM HPABCTBEHHOW MO3UIMU, B TOM
YHUCJIe CIOCOOHOCTH K CO3HATEIHLHOMY BBIOOpPY 100pa, HDAaBCTBEHHOTO CO3HAHUS U
MOBEJICHUSI HA OCHOBE YCBOCHHMS OOIICUETIOBEYSCKUX IIEHHOCTEH U HPABCTBEHHBIX
YyBCTB (4€CTH, J0JITa, CIIPABEITIUBOCTH, MIJIOCEPIUS U JIPYIKETIO0HS);

— pa3BUTHE KOMIIETCHIIMA COTPYJHHYECTBA CO CBEPCTHUKAMHU, JI€THMHU
MJIQJIIIET0 BO3pAacTa, B3POCIBIMU B 00pa3oBaTeNIbHOM, OOIIECTBEHHO MOJIE3HOM,
y4eOHO-HUCCIIEI0BATEIILCKON, TPOCKTHOM U APYTUX BUJIAX JACATEILHOCTH.



JInuHOCTHBIE pe3yabTaThl B cepe OTHOIIECHHH 00y4aloIMXCH K
OKPY/KaIIeMy MHUPY, ;KUBOH MPUPO/IE, XYA0KECTBEHHOU KYJIbTYype:

— MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKH, 3HAYUMOCTH HAyKH, FOTOBHOCTh K HAy4YHO-TEXHHYECKOMY TBOPUYECTBY,
BJIaJICHUE JOCTOBEPHOUN MH(pOpMaIIMEl 0 TIEPEIOBbIX TOCTUKEHUSX U OTKPBITHUIX
MHUPOBOM U OTEYECTBEHHON HayKH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00
YCTPOMCTBE MHUpaA U OOIIECTBA;

— TOTOBHOCTP MW  CIIOCOOHOCTH K  OOpa3oBaHWIO, B TOM  YHCIIC
caM0O0Opa30BaHUIO, HA MPOTSHKEHUM BCEW >KU3HU; CO3HATEIIbHOE OTHOIICHHE K
HEIMPEPHIBHOMY O0pPa30BaHUI0 KaK YCIOBUIO YCIEHTHOW MpodeCcCHOHANBHOU U
OOIIECTBEHHOM eI TEIbHOCTH;

— OJKOJIOTMYECKas KyJbTypa, OEpeKHOE OTHOIICHUS K POAHOU 3emiie,
OpUpOAHBIM OorarcTBam Poccuu W Mupa; MOHUMAHWE BIUSHUS COLUAIBHO-
SKOHOMHMYECKUX IPOLIECCOB HA COCTOSHHE MPUPOJHONM M COLMAIBHOW CpE.bl,
OTBETCTBEHHOCTh 3@ COCTOSIHUE€ NIPUPOJHBIX PECYpCOB; YMEHHUS U HAaBBIKU
Pa3yMHOTO MPHUPOJOINOIL30BaHUSA, HETEPIUMOE OTHOIIEHHWE K JICUCTBUSIM,
NPUHOCAIIMM BpEJl JKOJOTHUU;, MPUOOPETECHUE OIbITa HKOJOTO-HANPABICHHOU
JEATEIIbHOCTH;

— DJCTETUYECKOE OTHOWIEHHUS K MHUpPY, TOTOBHOCTh K 3CTETUYECKOMY
00yCTpOICTBY COOCTBEHHOTO OBITA.

JInuHOCTHBIE pe3yJbTAaThl B c(pepe OTHOLIEHHUI 00y4AKIHUXCH K ceMbe 1
POAUTESAM, B TOM YHCJI€ MOJATOTOBKA K CEMEHHOM KU3HM:

— OTBETCTBEHHOE OTHOIIEHHE K CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAaHHOI'O
MIPUHSATUA [IEHHOCTEN CEMENHOMN KU3HH;

— MOJIOKUTENBHBIN 00pa3 ceMbH, POJUTENLCTBA (OTIOBCTBA U MAaTEPUHCTBA),
WHTEPUOPHU3ALMS TPAAULIMOHHBIX CEMENHBIX LIEHHOCTEN.
JInuHOCTHBIE pe3yJIbTATHI B c(pepe OTHOLICHUA 00YYAIOLIHUXCH K TPYAY, B
cepe conuaIbHO-IKOHOMHYECKHX OTHOLLICHH

— yBaXeHHE KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIlIUTE CBOCH
COOCTBEHHOCTH,

— OCO3HaHHBIA BBIOOp Oymyiiel nmpodeccuu Kak IMyTh M CIIOCO0 peann3aiiuu
COOCTBEHHBIX )KM3HEHHBIX TIJIAHOB;

— TOTOBHOCTHh OOYYAIOIIUXCS K TPYAOBOM MPOPECCHOHAIBHON ACATEIHHOCTH
KaK K BO3MOXHOCTH y4YacTHS B PCIICHHH JIMYHBIX, OOIIECTBEHHBIX,
roCyJIapCTBEHHBIX, OOIICHAIIMOHATBHBIX MPOOJIEM;



— MOTPeOHOCTh TPYAUTHCS, YBOKEHHUE K TPYAY M JIIOAAM TpyHAa, TPYAOBBIM
JOCTUKEHUSIM, J10OPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHUE K
Pa3HBIM BHJIaM TPYJOBOM IEATEIBHOCTH;

— TOTOBHOCTh K CaMOOOCIYXMBaHUIO, BKJItoYass OOy4YE€HHE U BBINOJIHEHHE
JIOMAIITHUX 00SI3aHHOCTEM.

JInuHoCTHBIE pe3yibTaThI B cpepe GU3nIeCKoro, NnCUX0J0rn4ecKoro,
COLMAJIBHOIO M aKAIeMH4YEeCKOIro 0/1arono/ry4yusi 00y4aroumxcs:

—  (u3HYecKoe, IMOIMOHATBHO-TICUXOJIOTHYECKOE, COIATIbHOE OJIaromnoryyme
oOydaromuxcss B JKU3HH 00pa30BaTENbHON OpraHU3allui, OIIYIICHHWE AECTbMU
0€30IacHOCTH U TICUXOJIOTHYECKOTO KoM(popTa, HHPOpMAIIMOHHONH 6€301acHOCTH.

MeTanpenMeTHme pe3yabTaTbl

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl
IIPEICTABIICHBI TPEMsI TPYIIIIAMHU YHUBEPCAIbHBIX yueOHbIX aercTBuil (Y'Y ).

1. PeryasiTHBHBIE YHMBepPCaJbHbIe YueOHbIe AeiicTBHSA
BbINyCKHUK HAYYHTCS:

— CaMOCTOSITEIbHO OMPEACINATh IENH, 33a/laBaTh MapaMeTpbl U KPUTEPUU, TIO
KOTOPBIM MO>KHO OTIPEAETUTh, YTO 1Eb TIOCTUTHYTA;

— OIICHMBATh BO3MOXKHBIE TOCIEICTBUS JOCTIIKEHHUS TOCTAaBJICHHOW IIETU B
JESITEIbHOCTH, COOCTBEHHOW JKU3HH U KU3HU OKPY’KAIOIINX JTIO/ICH, OCHOBBIBASICH
Ha COOOpaXKeHUSIX ITUKU U MOPAJIH,;

— CcTaBUTh W (opMyIupoBaTh COOCTBEHHBIE 3aJa4ll B 0Opa30BaTEIbHOU
NESATETLHOCTH U KU3HEHHBIX CUTYaIIMSIX;

— OIICHWBAaTh PECypChl, B TOM YHCIE BpeMsl M JApyrue HeMaTepHallbHbIC
pecypchl, HEOOXOAUMBIE TSl TOCTHKEHHUS TTOCTABICHHOW 1EIH;

— BBIOWpATh MyTh JOCTIKCHUS IENH, TUTAHWPOBATh PEIICHHE TMOCTaBICHHBIX
3a7a4, ONTUMU3HUPYS MaTepUuaTbHbIE 1 HEMaTepHAIbHBIC 3aTPATHI;

— OpraHu3oBbIBaTh A(OEKTUBHBI TIOMCK PECYpPCOB, HEOOXOIMMBIX IS
JOCTUKEHUSI TIOCTaBJICHHOM 11eNu;

— CONOCTaBJIATh TOJYYEHHBIH pe3ysbTaT JAEATEIbHOCTH C IOCTABJICHHOU
3apaHee IeTbIO.

2. Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUS

BbINyCKHUK HAYYHTCS:



— HCKaTh M HAXOJWUTHh OOOOIICHHBIC CIOCOOBI PEIICHHS 3a7ad, B TOM YHCIIE,
OCYIIECTBIISITh Pa3BEPHYTHINM MHPOPMAITMOHHBIN MOUCK U CTaBUTh Ha €r0 OCHOBE
HOBbIE (yueOHbIC U TT03HABaTEIbHBIC) 3a/1a4H;

— KPUTHUYECKH OICHMBAaTh M HWHTEPIPETUPOBATh HHGOPMAIIMIO C pa3HBIX
MO3UIIMKA, pacmo3HaBaTh M (DUKCHPOBATh MPOTHBOPEUYHUS B HMH(POPMAITMOHHBIX
MCTOYHHKAX;

— HWCTIOJB30BAaTh  Pa3IUYHBIC MOJEIBHO-CXEMAaTHUYEeCKHE CpEACTBA IS
MPEJICTABJICHNS CYIIECTBEHHBIX CBSI3€M M OTHOIIEHUW, & TaKXe€ IMPOTUBOPEUHA,
BBISIBJICHHBIX B MTH()OPMAIIMOHHBIX UICTOUHHKAX;

—  HaAxXOJIUTh Y MPUBOJAUTH KPUTHUCCKHUE apTyMEHThI B OTHOILIICHUM JCHCTBUH U
CY)KJICHUH JpYyroro; CHOKOWHO W Pa3yMHO OTHOCUTBCS K KPUTHUUYECKUM
3aMEUaHUSIM B OTHOIICHWH COOCTBEHHOTO CY)KJICHHs, pacCMaTpuUBaTh HMX Kak
pecypc COOCTBEHHOTO Pa3BUTHS,

— BBIXOJWTH 3a paMKH  yd4eOHOTO  TIpeAMeTa HW  OCYIICCTBIATH
IIeJICHANPABICHHBI TTOMCK BO3MOYKHOCTEH /I IIMPOKOTO TMEepeHoca CPEICTB U
CIT0cOOOB JICHCTBHS,

—  BBICTpauMBaTh WHIAMBUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAS
OTPaHUYCHUSI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIC OTPaHUYCHUS;

— MCHSTH U YIEPKUBATh Pa3HbIC MMO3HIINH B MTO3HABATEILHOU IEATCILHOCTH.

3. KoMMyHHKaTHBHbIE YHUBEPCAJIbHbIE y4eOHbIE TeiicTBHS
BbInyCKHMK HAYYHTCS:

—  OCYIIECTBJISITh JEJIOBYI0O KOMMYHHUKAIIUIO KaK CO CBEPCTHUKAMH, TaK U CO
B3POCJIbIMU (KaK BHYTpPU 00pa30BaTeIbHOW OpraHU3alluu, TaK U 3a €€ MpeesiaMu),
noAOUpaTh MApPTHEPOB JJis JIEJIOBOM KOMMYHHUKAIIMU HCXOJS U3 COOOpa)KEHUM
pPE3yJAbTaTUBHOCTU B3aUMOJICHCTBUS, & HE TUYHBIX CUMIATU;

— TPU OCYIIECTBJICHHH TPYNIOBON pabOThI OBITh KaK PYKOBOAMUTENEM, TaK U
YJICHOM KOMaHJIbl B pa3HBIX pOJsX (TeHepaTop HJel, KPUTHUK, HCIIOTHHUTEIb,
BBICTYNAIONINHI, SKCIIEPT U T.1.);

— KOOPJAMHUPOBaTH M  BBINOJHATH pPabOTy B  YCIOBHUSX peajbHOIO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOTO B3aMMOACHCTBHUS;

— Ppa3BEpHYTO, JIOTMYHO M TOYHO U3JIaraTb CBOIO TOYKY 3pEHHUS C
MCIIOJIb30BaHUEM aJICKBATHBIX (YCTHBIX U MMUCHbMEHHBIX) SI3BIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(DJIMKTOTEHHBIE CUTYallMH W MPEIOTBpaIiaTh KOH(IUKTHI
0 WX AaKTUBHOW (ha3wl, BBICTpaWBaTh [IEJOBYI0O UM 00pa3oBaTEIbHYIO
KOMMYHUKAIINIO, N30erast JHYHOCTHBIX OIICHOUYHBIX CY>KICHUM.

IIpeaMeTHbIE pe3yabTAThl H3YYeHHUS MpeaMeTa « XUMMD)



B pesynprate m3ydeHms ydeOHOro mpemmera «XUMHUS» HA YPOBHE CPEIHETO
o0111ero oOpa3oBaHus:

BoinyckHMK Ha 02a30BOM YPOBHE HAYYHUTCS:

packpbIBaTh Ha MPUMEPAX POJIb XUMHUHM B (POPMHUPOBAHUU COBPEMEHHOM
HAay4YHOU KapTHUHBI MHAPA U B IPAKTUYECKOU EATEIIBHOCTH YEIIOBEKA;
JIEMOHCTPUPOBATh Ha MPUMEPAX B3aMMOCBSA3b MEXKIY XUMHEH U JIPyTUMHU
€CTECTBEHHBIMU HAYKAMU;

pacKpblBaTh Ha MPUMEpPAX IMOJOKEHUS TEOPUM XUMHUYECKOTO CTPOCHHS
A.M. bytneposa;

noHuMarth ¢uzndeckuii cmuica [lepuoanueckoro 3akona J[.M. Menaeneesa
U Ha €ro OCHOBE OOBSCHATH 3aBUCUMOCTh CBONCTB XUMHUYECKHUX 3JIEMEHTOB
1 00pa30BaHHBIX UMU BEIIECTB OT AJIEKTPOHHOTO CTPOCHUS aTOMOB;
OOBSICHSIT MPUYUHBI MHOTOOOpa3vs BEIIECTB HA OCHOBE OOIIUX
MPECTaBICHUN 00 UX COCTaBE U CTPOCHUHU;

MPUMEHSTh TpaBUjia CUCTEMATHYECKOM MEXTyHApOJIHOW HOMEHKIATyphl
KaK Cpe/ICTBa Pa3jIMuCHUs U WACHTHU(UKAIMKA BEIIECTB MO UX COCTaBYy U
CTPOCHHIO;

COCTaBJISITh MOJIEKYJISIDHBIE M CTPYKTYpHBbIE (OPMYJIbl OPraHUYECKHUX
BEIIECTB KaKk HocuTeled wuHOpMalMu O CTPOCHUU BEILECTBA, €r0
CBOMCTBaX U MPUHAJICKHOCTHU K ONPEICTICHHOMY KJIacCy COEMHEHU;
XapakTepu30BaTh OpPraHUYECKHE BEIIECTBA IO COCTaBy, CTPOCHHUIO U
CBOMCTBaM, YCTaHABJIMBATh MPUYMHHO-CIEJACTBEHHBIC CBSI3M MEXKIY
JJAHHBIMH XapaKTEpPUCTUKAMU BEILIECTBA;

MPUBOJUTH IPUMEPHI XUMUUECKUX PEAKIUN, PACKPBHIBAIOIINX XapaKTEPHbIE
CBOMCTBA THUIHWYHBIX MPEICTABUTENEH KIACCOB OPraHMYECKHUX BEUIECTB C
1EIbI0 UX UICHTU(PHUKAIIMY U 00BSICHEHUS 00JIaCTH IPUMEHEHUS;
MPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUS XHUMHUYECKHUX PpEaKIuil Ha
OCHOBE 3HaHUW O THUMAX XUMHUYECKOW CBSI3M B MOJIEKYJIaX PEareHTOB U MX
pPEeaKIMOHHOMN CITIOCOOHOCTH;

WCIIOJIb30BaTh 3HAHUSA O COCTaBE, CTPOCHHM M XHMHUYECKHX CBOMCTBAxX
BEIIECTB JIsi 0€30MMacHOr0 MPUMEHEHHUS B MPAKTHYECKOU IEeATeIbHOCTH;
NPUBOJIUTH  MOPUMEPHI  NPAKTHUYECKOTO  HCMOJIb30BAaHHUS  MPOAYKTOB
nepepadoTKu HEPTH W  MPUPOJHOTO Ta3a, BBICOKOMOJICKYJISPHBIX
coeMHEHUN  (MOJMATUIIEHA, CUHTETUYECKOr0 Kaydyka, aleTaTHOTO
BOJIOKHA);

MPOBOAWTL  ONBITBI MO  PACMO3HABAHUIO OPraHUYECKUX  BEILECTB:
[JIMIEPUHA, YKCYCHOM KHCIOTHI, HENPEACNbHBIX MKUPOB, TIIHOKO3bI,
Kpaxmana, OCJIKOB — B COCTaBE MHIIEBBIX MPOIYKTOB M KOCMETHUYECKHX
CPENCTB;



BIAJCTh TpaBUIAMU W TpUEeMaMu O€30MacHON paboOThl ¢ XUMHUYECKUMH
BEII[ECTBAMH U JJaOOPATOPHBIM 000PYIOBaHUEM;

yCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIUu M CMEIICHUS
XUMHYECKOTO PaBHOBECHS OT Pa3IMUHBIX (DAKTOPOB C IIEIBI0 OIPEICICHUS
ONITUMAJIBHBIX YCIIOBHH MPOTEKAHUS XUMUYECKHUX TTPOIIECCOB;

MIPUBOJNUTH MPUMEPHI TUAPOIIN3a COJICH B MMOBCETHEBHOM KU3HU YEIIOBEKA,;
MPUBOJUTH TPUMEPHI OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEAKIUN B
NpUpOE, TMPOU3BOJCTBEHHBIX  TpOIECCaX ¢ IKU3HEACATEIHHOCTU
OpraHU3MOB;

NPUBOJNTh TPUMEPHl XHMHUYCCKMX pPEaKIUH, PacKphIBAIOIINX OOIIHe
XUMHUYECKUE CBOMCTBA MIPOCTHIX BEIIECTB — META/UIOB U HEMETAJLIOB;
MPOBOJIUTh  pacueThl HA  HAXOXKICHUE  MOJICKYJIAPHOH  (OpMyIIbI
YIIAEBOAOPOAA IO TPOAYKTAM CrOpaHUsS W TI0 €ro OTHOCHUTEIHHOU
IJIOTHOCTH M MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIINX B €TI0 COCTaB;
BIAJCTh TMpaBWIaMHU O€30MacHOTO OOpaIlIeHUsS C €IKUMH, TOPIOYUMHU H
TOKCUYHBIMH BEIIECTBAMH, CPEJACTBAMH OBITOBON XMMUU;

OCYIIECTBJISITh TOMCK XHMHYECKONW HWH(OOpPMalMH 10 Ha3BaHHIM,
uaeHTH(PUKATOpaM, CTPYKTYPHBIM (hOpMYyJiaM BEIIECTB;

KPUTUYECKHA OIICHUBATh W MHTEPIPETHUPOBATH XUMHUCCKYI0O WH(OPMAITHIO,
COJZIePIKAIIYIOCS B COOOIICHUSIX CPEICTB MacCOBOM MH(POPMAIINH, pecypcax
WuTepHeTa, HAyYHO-TIOMYJSIPHBIX CTAaThIX C TOYKH 3PEHUS €CTECTBEHHO-
HAyYHOH KOPPEKTHOCTH B IENAX BBISBICHHUS OINIMOOYHBIX CYXIACHUN WU
dhopMupoBaHUs COOCTBEHHOM TO3UIINH;

MPEACTABIATh IYTH PEIICHUS TJI00AIBHBIX MPOOJIEM, CTOSIIUX Iepe
YEJIOBEYCCTBOM: DKOJOTHUCCKUX, DHEPIeTHUYCCKUX, CBHIPHEBBIX, U POJb
XUMHH B PEIICHUH ITHX IMPOOIIEM.

BorinyckHMK HAa 0230BOM YPOBHE IOJIYYUT BO3MOKHOCTh HAYYUThCH:

UNIIOCMPUPOBAMb HA NPUMEpax CMAaHosleHue U 380J0YUI0 OP2aAHUYEeCKOl
XUMUU KAK HAYKU HA PA3TUYHBIX UCIOPUYECKUX dMANax ee pa3eumust;
UCNONIL308AMb MEMOObl HAYYHO20 NO3HAHUS NPU BbINOJHEHUU NPOEKMO8 U
Y4ebHO-UCCNe008amenbCKux 3a0ay  Nno  U3VHUEHUI0 CB0UCMS, CHnocobos
NONYYeHUs U PACNO3HABAHUS OP2AHUYECKUX Belyecms,

00VACHAMb  NPUPOOy U CHOCOObL  00PA30BAHUA  XUMUYECKOU CBA3U:
KOBAIEHMHOU  (NOJAPHOU,  HENoJISIPHOU),  UOHHOU,  MemailudecKol,
8000POOHOI — C Yelblo onpedeeHUsi XUMUYECKOU AKMUBHOCMU 8eUecme;
YCMAHABIUBAMb 2EHEMUUECKVIO C653b MedcOdy KIACCaMU Op2aHUu4ecKux
gewecms 01l 0O00CHOBAHUSA NPUHYUNUATLHOU BO3MONCHOCIU NOJIYYEHUS]
Op2aHu4ecKux coeOuHeHul 3a0aHH020 COCMA8a U CMpPOEHUs,



—  yCmanasIueams 83auMoCes3u mexcoy gaxkmamu u meopuetl, NPUYUHOU U
cleocmeuem npu  aHanuze NpooneMHwvlX cumyayui U  060CHOBAHUU
NPUHUMAEMBIX PeUleHUll HA OCHO8E XUMUYECKUX 3HAHULL.

Coaep:xanue yueOHOro npeamera « XuMHUs»

B cucreme ecTecTBEHHO-Hay4HOT0 00pa30BaHUs XUMUS KaK y4eOHbIN
IpeaMeT 3aHUMAET BaKHOE MECTO B MIO3HAHUHU 3aKOHOB MPUPO/IbI, (HOPMUPOBAHUU
HayYHOW KapTUHBI MUpPa, XUMHUUECKON TPaMOTHOCTH, HEOOXOAUMOMN 115
IOBCEIHEBHOM JKM3HU, HABBIKOB 3710POBOT0 U 0€301aCHOTO ISl YEIOBEKA U
OKpY>KaloIllel ero cpeapl 00pasa )KU3HH, a TAKKE B BOCIIUTAHUU 3KOJIOTUYECKON
KyJbTYpbI, POPMUPOBAHUU COOCTBEHHON MO3UIIUH 10 OTHOIIEHUIO K XUMHUECKOH
uH(popMauu, NOJy4aeMOM U3 Pa3HbIX HCTOYHUKOB.

YcnemHocTs u3y4eHus: ydeOHOTO MpeMeTa CBsi3aHa C OBJIAICHUEM
OCHOBHBIMU MOHSATUSAMU XUMUU, HAYYHBIMU (PaKTaMH, 3aKOHAMU, TEOPUSIMH,
IIPUMEHEHUEM ITOTYYEHHBIX 3HAHUM NIPU PEIICHUHN IPAKTUYECKUX 3a1a4.

B cootBetcTBUM ¢ ®I'OC COO XuMUs MOXKET U3ydaThCsl HA 0A30BOM U
yrayOJI€HHOM YPOBHSIX.

Conepxanue 6a30BOro Kypca Mmo3BOJISIET PAaCKPBITh BEAYIINE UACH U
OT/ICJIbHBIC MOJI0KEHUS, BaKHBIC B IO3HABATEIIBHOM U MUPOBO33PEHUECKOM
OTHOILICHUH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT COCTaBa U CTPOCHUS;
00yCJIOBJIEHHOCTh MTPUMEHEHUS BEIIECTB UX CBONCTBAMU; MaTEpUATIbHOE €IUHCTBO
HEOPraHUYECKUX M OPraHUYEeCKHUX BEIIECTB; BO3pacTaroiias pojib XMMUH B
CO3/IaHUHY HOBBIX JICKAPCTB U MAaTEPHUAIOB, B SKOHOMUM CBIPhS, OXpaHe
OKPY>KAIOIIEH CPEBI.

N3yuenue npenmera « XuMus» B 4aCTH (POPMUPOBAHUS Y 00YUAIOIIUXCS
HAyYHOT'O MUPOBO33PEHUS, OCBOCHUS OOIIEHAYYHBIX METOJIOB MO3HAHUS, & TAKKE
IIPAKTUYECKOI0 NPUMEHEHUS HAyYHBIX 3HAHUN OCHOBAHO Ha MEXIPEAMETHBIX
CBSI34X C IIpeAMeTaMu 001acTel eCTeCTBEHHBIX, MAaTEMATUUECKUX U
T'YMaHUTApPHBIX HAYK.

[TpumepHas nporpamma y4eOHOTo peameTa « XMMUs» COCTaBJICHA Ha
OCHOBE MOJYJIbHOT'O IIPUHIIUIA TIOCTPOEHMSI y4eOHOr0 MaTepuaila, He OIpeaesieT
KOJIMYECTBO YAaCOB Ha U3y4YeHHE YUeOHOIO MpeaMETa U KJIacChl, B KOTOPBIX
peIMET MOXET U3ydarbcsi. KypcuBOM B MPUMEPHBIX yU4e€OHBIX MTporpaMmmax
BBIJICJIEHBI 3JIEMEHTHI COJIEPKaHMsl, OTHOCSAILIUECS K PE3YJIbTaTaM, KOTOPbIM
00yYaIOIIUECs «IOJIy4aT BO3MOKHOCTh HAYUUTHCS.



[TpumepHas mporpaMma yYUTHIBAET BO3MOKHOCTD MOTYUCHUS 3HAHUN B TOM
qHCIie Yepe3 MPaKTHUECKYIO AeSITebHOCTh. B TporpaMMe coiep>KuTcst
IPUMEPHBIN TIepeUeHb MpakTHIeCKuX padoT. [Ipu cocraBnennn padboyeii
IPOrpaMMbl YIUTEIh BIIPAaBE BHIOPAThH M3 TIEPEUHS padOThI, KOTOPHIC CYUTACT
HanOoJIee 1eIeco00pa3HBIMHE, C YI€TOM HEOOXOMMOCTH JOCTHKCHUS
MIPEAMETHBIX PE3yIbTaTOB.

ba3oBblii ypoBeHb

OCHOBBI OPraHU4YecKoOil XUMHHU

[losiBeHME M pa3BUTHE OPraHUYECKON XUMUHU Kak Hayku. [Ipeamer oprannueckon
XUMUH. MeCTO 1 3HaU€HUE OPraHNYECKON XUMUHU B CUCTEME €CTECTBEHHBIX HAYK.
XHUMHUYECKOE CTPOCHUE KAK MOPANOK COCIUHEHMs aTOMOB B MOJIEKYJIE COIJIACHO
UX BaJNEHTHOCTH. OCHOBHBIE TIOJIOKEHUS TEOPUM XUMHUYECKOTO CTPOCHUS
opraHnueckux coenuHeHuil A.M. bytiepoBa. YTiepoaHbIi CKeJIeT OPraHu4eCcKOn
MOJIEKYyJIbl. KpaTHOCTh XMMHYECKOW CBSI3U. 3aBHCUMOCTH CBOMCTB BEIIECTB OT
XUMHYECKOTO CTpoeHus Mosekyn. HM3omepus wu  wu3omepnl. llonstme o
¢byHkuuoHansHOM  rpymme.  [lpuHnunel  kjaccuUKanuMu — OpraHUYeCKUX
coenqrHeHnN. CucremMaTuyeckas MEXIyHapoJHas HOMEHKJIATypa W IMPUHLUIIBI
oOpa30BaHMsI Ha3BaHUM OPraHUYECKUX COCTUHEHU.

Ankanel. Cmpoenue monexkyavt memana. ['OMOJOTMYECKHN DS AJIKAHOB.
['omonoru. Homenknartypa. M3oMepusi yriepoJHOro ckeyera. 3aKOHOMEPHOCTH
M3MEHEHUs (PU3NYECKUX CBOMCTB. XMMHUYECKHUE CBOMCTBA (Ha MpUMeEpe MeTaHa U
ATaHa): peaklUM 3aMelieHus (TaJIoreHUPOBAHKE), ACTHAPUPOBAHUS KaK CIIOCOOBI
MOJTYYEHHsI BAKHEMIIIMX COCAVMHEHUN B OPTaHMYECKOM CHHTE3€. ['opeHue mertana
KaK OJIMH W3 OCHOBHBIX HMCTOYHHMKOB TeIJIa B IPOMBIIUIEHHOCTH U OBITY.
HaxoxzneHue B Ipupoe U NpUMEHEHUE AJIKAHOB. [loHAamue o yukioaikanax.
Ankensl. Cmpoenue monexyavt smuneHa. ['OMOJIOTMYECKUN psA  AJIKEHOB.
Howmenknarypa. M3omepust yriiepoJHOro CKEleTa U MOJO0KEHUs KPAaTHOM CBS3U B
MoJIeKyJie. XUMHUYECKHe CBOMCTBa (Ha mpuMepe HJTWIEHA):  pEeaKUuu
IPUCOEANHEHNS (ramoreHupoBaHue, euopuposatue, rUApaTanus,
2uodpo2ano2enuposanue) Kak crnocod mnoiayyeHus QyHKIUOHAIBHBIX MPOU3BOIHBIX
YTJIEBOIOPOAOB, ropenus. [lonmmmepusanus dTUiIeHa KaK OCHOBHOE HalpaBJICHUE
€ro ucnosb3oBaHud. [IonmaTHIEH Kak KPYITHOTOHHAKHBINA MTPOAYKT XMMUYECKOTO
npou3BoJcTBa. [Ipumenenne stuiieHa.

Anxaguensl n kayuyku. [loHsitTue o0 ankagueHax Kak YIJIEBOJOPOJAX C JABYMs
NBOWHBIMU CBsi3siMU. [lomuMmepusanusa nuBuHuia (Oyramuena-1,3) kak croco6
MOJIYYEHHsI CHHTETHYECKOr0 Kaydyka. HaTypalbHBIII U CUHTETUYECKUN Kay4dyKHU.
Bynkanuzanus kayuyka. Pe3una. [Ipumenenune kayuyka v pe3uHBL.



Anxunbl. Cmpoenue Monekyivl ayemuneHd. 1 OMOJOTHUYECKHH Psi aJTKHHOB.
Homenknarypa. M3omepust yriiepoaHOro CKeleTa M TOJIOKCHHSI KPaTHOW CBSI3H B
MOJICKyJle. XHUMHUYECKHE CBOWCTBa (HAa TIpUMEpE alleTWICHA): pPeaKIuu
IIPUCOCTUHCHHUS (raoreHHpoOBaHUE, 2uopuposatue, TUIpaTaIus,
2uodpo2ano2enuposanue) Kak cnocod MoJy4eHHs! MOJIMMEPOB U IPYTUX IMOJIE3HBIX
MPOIYKTOB. ['OpeHne aleTniaeHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOTO TIJIaMEHU
JUTSI CBAPKHU M pe3ku MeTallioB. [I[puMeHeHne aneTusieHa.

Apenbl. beH30s1 Kak TpencTaBUTENb apOMATHUECKUX YTIEBOAOPONOB. Cmpoerue
Monekyabl  Oenszona.  XHMHUYECKHE  CBOKMCTBA:  peakIUH  3aMEIICHUS
(rajoreHUpoBaHUE) KaK CIOCOO ITONYYCHUS XHMHYECKHX CpPEJICTB 3alllUThI
pacTeHui, MPUCOSANHCHUS (THAPUPOBAHUE) KaK JOKA3aTeIbCTBO HEMPEIACIBHOTO
xapakrtepa Oensona. Peakuus ropenus. [Ipumenenne 6en3ona.

CrmpTtel. Knaccudukanmsi, HOMEHKIaTypa, H30MEpHs CIUPTOB. MeTaHOI ¥ 3TaHOJ
KaK TPEACTaBUTENN MPEASTbHBIX OJHOATOMHBIX CITUPTOB. XUMHUYECKHE CBOMCTBA
(Ha TpEMepe MeTaHOoJia W 3TAaHOJA): B3aUMOJECUCTBHE C HAaTPUEM KakK CIOC00
YCTaHOBJICHUSI HAJIMYUS THUAPOKCOTPYIIIIBI, PEeaKIusi ¢ rajoreHOBOJOPOJaMHU Kak
Croco0 TMOJIy4eHHUs] pacTBOpUTENEH, JerujpaTaiusi Kak Ccrocod TOoJydeHHUs
sTWieHa. Peakiusi ropeHus: cnupThl Kak ToOIMBO. [IpuMeHeHune MeTaHoyia u
sTaHona. Du3MosOTHYECKOe NEWCTBHE METaHOJa W OSTaHOJa Ha OPTaHW3M
YEeIOBEeKA. OTWICHITIMKONh W TIWIEPUH KaK TNPEICTABUTENN TMPEAeIbHBIX
MHOTOATOMHBIX CTUPTOB. KaduecTBeHHasT peakius Ha MHOTOATOMHBIC CIIUPTHI U €€
MPUMEHEHUE TSI PAcTIO3HABAHUS TIIMIIEPUHA B COCTaBE KOCMETHUECKHX CPEICTB.
[IpakTrueckoe mpuMeHEHUE ITHIICHTIIMKOJIS U TJIMIIEPUHA.

®enon. CtpoeHnue MoJieKyibl deHona. BzaumHoe GlusHue amomos 8 MOAeKye
Genona. Xumuueckue ceolicmea: 83aumooelicmsue ¢ Hampuem, SUOPOKCUOOM
Hampus, opomom. Ilpumenenue penona.

Anpnerunpl. Metananp  (dhopmanpiaerua) W dTaHaub  (alleTalbIETH]) Kak
MPEACTaBUTEIA  TIPEACIBHBIX  allbJeTHI0B. KauecTBEHHBIE  pEakIuyd  Ha
KapOOHWIIbHYIO Tpynny (peakuus «cepeOpstHOro 3epkana», B3auMOJICHCTBUE C
ruapokcugom menu (II) m ux mpumeHeHue miss OOHAPYKEHHS TMPEISTbHBIX
QIBJICTUZIOB B TPOMBIIUICHHBIX CTOYHBIX BOAaX. TOKCHYHOCTH ajibJETHIOB.
[Tpumenenue dhopmanberuaa v aleTaabIeTua.

KapOoHOBBIE KHCIOTHI. YKCyCHasi KHCIOTa KaK MPEACTaBUTENb MPEaeTbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XHMHYECKHE CBOWCTBA (Ha TMpuUMEpe
YKCYCHOM KHCJIOTHI): pEaKIIuu C METaJIaMHA, OCHOBHBIMH OKCHJIAMH, OCHOBaHUSIMHU
U COJSIMH KaK TIOJATBEPXKIACHHE CXOJCTBA C HEOPraHWYECKUMH KHCIOTaMHU.
Peakrust sTepudukanum Kak cnocod MoydeHus CIOXKHBIX d(hupoB. [Ipumenenue
yKCyCcHOM Kuciothl. [IpencraBnenue o BeICITUX KapOOHOBBIX KUCIOTAX.



Crnoxuapie 3¢upsl u kupbl. CHOXKHBIE dPUPHl KaK MPOIYKTHI B3aWMOJICHCTBHS
KapOOHOBBIX KUCJIOT cO cnupTtamu. [I[puMeHeHne CcioxHbIX 3(QUpPOB B MUILEBON U
napproMepHON MPOMBINIIEHHOCTH. JKUpBl Kak CIOXKHbIE 3(QUPHI TIUIEPUHA U
BBICIIMX KapOOHOBBIX KHUCJIOT. PacTurenbHble M KUBOTHBIE >KHUPBI, UX COCTaB.
PacnosHaBanme pacTUTENBHBIX JKMPOB HA OCHOBAaHMM UX HENPEAECIBHOTO
xapaktepa. I[lpumenenue xupoB. ['MIponaN3 WM OMBUICHHE XUPOB KakK CIOCOO
IPOMBIIUIEHHOTO TMOJYYEHHsI COJIE BBICIIMX KapOOHOBBIX KHUCIOT. MbIId Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT. Motole CBOMCTBA MbLa.

VYrnesonbl. Knaccudukamus yrieBojgoB. HaxokaeHue yrieBojoB B MPHUPOIE.
['moko3a kak anmpaerupocnupT. bpoxkenuwe riroko3sl. Caxaposa. [ uoponus
caxaposbl. Kpaxman 1 1eJUTI05103a KaKk OMOJIOTHYECKUE MOJIUMEPBl. XUMUYECKUE
CBOMCTBA KpaxmaJia U LEJUT0JI03bI (TUAPOIN3, KAYECTBEHHAs PEAKIUsS C HOAOM Ha
Kpaxmaja U €€ MpUMEHEHUue JUisl OOHApYKEeHHsI Kpaxmaya B MPOJIYKTax MUTaHUsA).
[Ipumenenue u Ouosoruyeckas posb yrieBoJoB. IloHsTue 00 HMCKYCCTBEHHBIX
BOJIOKHAX Ha IPUMEPE alleTaTHOTO BOJIOKHA.

Nnentudukaus OpraHUYECKUX COSAUHCHHMH. [enemuueckas c6s13b MedHcoy
Kiaccamu  OpeaHuyeckux coeouHenuu. TUIBI XUMHUYECKUX pPEakluid B
OpTraHUYECKON XUMUHU.

AmuHOKUCIIOTHI W Oenku. CocTaB M HOMEHKIATypa. AMHMHOKHUCIOTBHI Kak
am(poTepHble OpraHuueckue coenauHeHus. llentuanas cBsA3b. buonormueckoe
3HAYEHUE O-aMHUHOKHCIOT. OO0nacT NpUMEHEHUS aMHHOKHUCIOT. benku kak
npupoaHsie OuonosuMmepsl. CocTaB U cTpoeHHE OENKOB. XMMHYECKUE CBOMCTBA
OenkoB: ruAponu3, JeHarypamnus. OOHapykeHue O€JIKOB TMpU  MOMOIIU
KaueCTBEHHBIX (I[BETHBIX) peakiuil. [IpeBpaienus OEIKOB MUIIM B OpPraHHU3ME.
buonornyeckue GyHkimu 0EIKOB.

Teopernueckne 0CHOBbI XUMUH

Crpoenue BemiecTtBa. COBpEeMEHHAsT MOJENb CTPOCHUA aroMa. JJIEKTPOHHAs
KoHurypauusi atroma. OCHOBHOe U B8030YHCOeHHble COCMOSAHUSL AMOMOS.
Knaccupukanuss XUMUYECKHX 3JEMEHTOB (s-, P-, d-amemenTsl). OCoOESHHOCTH
CTpPOEHHUs DHEPreTHYeCKuX ypoBHEW artoMoB d-anemenTtoB. [lepuoamueckas
cuctemMa xuMmMuueckux a3neMeHTtoB J[.MI. MenneneeBa. PU3UYECKUNA CMBICT
[Tepuonnueckoro 3akonHa J[.M. MengeneeBa. IIpuumHBI M 3aKOHOMEpPHOCTH
W3MEHEHUSI CBOMCTB 3JIEMEHTOB M WX COCAWHEHUW IO TEPUOJaM U TPYIMIaM.
DJIEKTpOHHAsi TPUPOJA XUMHYECKOW CBA3U. IJIEKTPOOTPULIATETBHOCTh. Bubl
XUMHUYECKON CBs3M (KOBAJICHTHAs, WOHHAs, METa/UIMYecKas, BOJOPOJHAs) U
MexaHU3Mbl ee obpaszoBanus. Kpucmaniuueckue u amopguuvle seuwjecmea. Tunwvi
KPUCMAIUYECKUX PeuemoK (AmomMHas, MOJEKYIAPHAs, UOHHAS, MemaliuiecKas).



3asucumocms  usuuecKux ceouUcms eeujecmsa oOm muna KpUCMAalIu4eckou
pewemxku. IIpuanHbl MHOTOOOpAa3us BEILIECTB.

Xumuyeckue peakuuu. ['OMOreHHble W TeTeporeHHble peakiuu. CKOpOCTb
peakiuy, €€ 3aBUCHUMOCTb OT Pa3dU4HbIX (PAKTOPOB: MPHUPOIBLI Pearupyrommux
BEILIECTB, KOHIICHTPAI[MM pEarupyroldx BeEIIECTB, TEMIEPATyphl, IUIOIIAIA
PEaKIMOHHON TOBEPXHOCTH, HAlM4us KarainuzaTopa. Posib Kataiu3atopoB B
MIPUPOIE ¥ MPOMBIIIIICHHOM MPOU3BOJACTBE. OOpaTUMOCTh peakiuii. XUMHIECKOE
paBHOBECHE U €ro CMENICHWE TMOJ JCHCTBHEM Ppa3IMYHBIX  (PaKTOpOB
(KOHIIEHTpAIIMs PeareHTOB WJIM MPOYKTOB PEaKlUu, IaBlIeHUE, TEMIIepaTypa) s
CO3JaHUsl ONTHUMAJIbHBIX YCJIOBUH TPOTEKAHUS XMMHYECKHUX IPOIECCOB.
Hucnepcuvie cucmemsvi. Ilowsmue o konnoudax (3o1u, ecenu). Hcemumnmuvie
pacmeopel. Peakiu B pacTBOpAX 3JIEKTPOJUTOB. pH pacTBopa Kak IMOKa3aTelb
KUCJIOTHOCTU cpebl. ['uaponus coisiel. 3HaueHUE TUAPOIN3a B OMOJOTHYECKUX
oOMeHHBIX mpoleccax. OKUCIUTEILHO-BOCCTAHOBUTENIbHBIE PEAKIIMU B MIPUPOJIE,
MPOU3BOJICTBEHHBIX  TpoIleccax U JKU3HENEATCIBHOCTH  OPraHU3MOB.
OKUCIUTETPHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA MPOCTHIX BEHIECTB — METAJLIOB
IJIaBHBIX U TOOOYHBIX MOATPYII (MElb, JKEJIe30) M HEMETa/UIOB: BOJIOPO/A,
KHUCIIOpOJia, TajJoreHoB, cepbl, a3oTa, (ocdopa, yriepona, kpemuus. Kopposus
METaJUIOB: BUABl KOPPO3WUH, CHOCOOBI 3allUThl METALIOB OT KOPPO3UHU.
Onexmpoaus  pacmeopos u  pacniagos. Illpumenenue  snekmpoauza 8
NPOMBIULTIEHHOCTU.

XuMHuS ¥ KM3Hb

Hayunbpie mMeTonpl Mo3HaHUS B XUMHH. VICTOUHMKHM XUMHUYECKOW HH(MOpPMAIIUU.
[Touck wHOpManuu 1O HA3BaHUSAM, HACHTHUPHUKATOpPAM, CTPYKTYPHBIM
dbopmynam. MojaenupoBaHHE XUMHUYECKUX MPOIIECCOB M SIBICHUU, XUMUYECKUL
AHAIU3 U CUHmMe3 KaK METOIbl HAYYHOTO TTO3HAHUSI.

Xumus u 310poBwe. JlekapcTBa, pepMeHThI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHbBIC
BoJbl. [IpoOneMbl, CBsSI3aHHBIE C TMPUMEHEHUEM JICKAPCTBEHHBIX IIPENaparToB.
Bpenusie npuBblUKH W (pakTOpbl, pazpymaromue 370poBbe  (KypeHHe,
yHoTpeOsieHne aiKoroyis, HapkomaHus). PammonansHoe muTanue. [luwessie
0obasku. OCHOB8bL NUWEBOU XUMUU.

XuMHUs B TIOBCEAHEBHOM KM3HH. Moromue W 4ductame cpeacrtBa. Cpedcmea
O0pbObL ¢ OBIMOBLIMU HACEKOMbIMU. penellienmyl, uncekmuyuovl. CpeacTBa
JUYHOW THUrMeHbl M KocMeTuku. [lpaBuna Oe3omacHOW pabOTBl € €IKUMH,
TOPIOYMMU U TOKCUYHBIMU BEIIECTBAMH, CPEJICTBAMHU OBITOBOM XUMUHU.

XUMHSIT W CEIThCKOE XO3SMCTBO. MUHEpanbHbIE W OpPraHUYECKUe YI0OpeHus.
CpenctBa 3alUThl paCTEHUMN.



Xumus u sHepretuka. [IpupoaHele MCTOYHHKM yriaeBoxoponoB. Ilpuponssii n
HOMYTHBIH HEPTSIHOW Ta3bl, UX COCTaB M Hucnojb3oBaHue. CoctaB HepTH U ee
nepepaborka. Hedrenponyktel. OxraHoBoe umcino  OensuHa.  OxpaHna
OKpyXawlIled  cpenpl  npu  HedrenepepabOTKe U TPAaHCIOPTUPOBKE
He(TENPOAYKTOB. AJIbTEPHATUBHBIE HCTOYHUKH SHEPTUH.

Xumus B crpoutenberBe. LlemenT. beron. [Togbop onTUManbHBIX CTPOUTEIBHBIX
MAaTE€pUAJIOB B PAKTUYECKOU IEATENBHOCTH YEJIOBEKA.

XuMHsT ¥ 3KOJIOTHs. XUMHYECKOE 3arpsA3HEHUE OKPYKAOIIEH Cpeapl U €ro
nocneacteus. OxpaHa ruapocdepsl, MouBbl, aTMocdeprl, (popbl U (GayHbl OT
XUMHUYECKOTO 3arpsi3HEHUS.

ba3oBblii ypoBeHb

OCHOBBI OPraHU4YecKOi XUMHHU

[losiBneHME M pa3BUTHE OPraHUYECKON XUMUHU Kak Hayku. [Ipeamer oprannueckon
XUMHH. MECTO U 3HaYEHNE OPTAHUYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.
XHUMUYECKOE CTPOCHUE KAK MOPANOK COCAUHEHMS aTOMOB B MOJIEKYJIE COIVIACHO
UX BaJEHTHOCTH. OCHOBHBIE TIOJIOKEHUS TEOPUM XUMHUYECKOTO CTPOCHUS
opraHnueckux coenuHeHuil A.M. bytiepoBa. YTriepoaHbIil CKeJIeT OpraHu4eCcKon
MOJIEKyJIbl. KpaTHOCTh XMMHYECKON CBSI3U. 3aBHCUMOCTH CBOMCTB BEIIECTB OT
XUMHYECKOTO CTpoeHus Mosekyn. HM3omepus wu  wu3omepnl. llonstme o
dbyHkimoHaneHOM  rpynme.  IlpuHuunsl  KIaccUPUKAMM  OPTaHUYECKUX
coenuHeHni. CucremaTuyeckas MEXKAYHapoAHas HOMEHKIATypa W IPUHLMIIBI
oOpa30oBaHUs Ha3BaHUW OPTaHUYECKUX COCTUHEHUN.

Ankanbl. Cmpoenue monekyavlt MmemaHna. 1'OMOJOTHYECKUN ps  aJlKaHOB.
['omonoru. Homenknarypa. M3omepusi yriiepogHoro ckenera. 3aKOHOMEPHOCTHU
U3MEHEHUST (PU3UYECKUX CBOMCTB. XMMHUUYECKHE CBOMCTBA (HA MpUMEpe MEeTaHa U
JTaHa): peaklUuy 3aMelleHus (raJoreHupoBaHUE), AETUIPUPOBAHUS KAK CIIOCOObI
MOJTYYEHHsI BAKHEMIIMX COCNVMHEHUN B OPTaHMYECKOM CHHTE3€. ['opeHue merana
KaK OJWH U3 OCHOBHBIX HCTOYHHMKOB TEIUIa B MPOMBIIIJIEHHOCTH M OBITY.
Haxoxzaenue B Ipupoae U NpUMEHEHUE AJIKaHOB. [loHamue o yukioaikanax.
Ankensl. Cmpoenue monexyavt smuneHa. ['OMOJIOTMYECKUN psAJ  AJIKEHOB.
Howmenknarypa. M3omepust yriiepoHOro CKENeTa U MOJOKEHUs KPATHOM CBSI3U B
MoOJeKyJe. XHUMHYECKHE CBOWCTBa (HAa TMpUMepe OBTUICHA): PpPEeaKUUU
MPUCOETUHEHUS (ramoreHupoBaHue, euopuposatue, ruapaTanus,
2uopo2ano2eHuposanue) Kak crnocod mnoiaydyeHus QyHKIUOHAIBHBIX MPOU3BOIHBIX
YTJIEBOIOPOAOB, ropeHus. [lommMepusanus dTUiIEHa KaK OCHOBHOE HalpaBJICHUE
€ro UCIoJab30BaHus. [[oMMaTHIIEH KaKk KPYITHOTOHHAXKHBIN MTPOAYKT XUMHUYECKOTO
pou3BoJcTBa. [Ipumenenue stuiieHa.



Ankanuensl u kayuyku. [loHsTne 00 ankagueHax Kak yrieBOAOPOAAX C JIBYMS
NBOWHBIMU CBsi3siMU. [lomuMmepusanusa nuBuHuia (Oyraguena-1,3) kak croco6
MOJIYYeHHUS] CUHTETUYECKOTro Kaydyka. HaTypaiabHBIM U CHHTETHUYECKHN KaydyKHu.
Bynkanuzanus kaydyka. Pesuna. [Ipumenenue kaydyka v pe3uHbl.

Ankunbsl. Cmpoenue monexyavl ayemunena. ['OMOJIIOTMYECKUM psij aJKUHOB.
Howmenknatypa. M3omepust yriiepoaHOTO CKeleTa M TOJOKEHHsI KPaTHOW CBSI3H B
MOJIEKyJiIe. XWUMUYECKHE CBOWCTBa (HA TIpUMEpE aleTUJICHA): PEaKIuu
MIPUCOCTUHCHHUS (ramoreHupoBaHUE, euopuposatue, rupaTanus,
2UO0po2ano2eHuposanue) Kak crnocod Moyy4eHus MOJIMMEPOB U JAPYTHX TMOJIE3HBIX
NPOAYKTOB. ['OpeHne aneTuaeHa Kak HCTOYHUK BBICOKOTEMIIEPATYpHOIO IMJIaMEHU
JUTSI CBApKU U pe3ku MeTauioB. [IpuMeHeHue aneTusieHa.

ApeHnbl. beH30/1 Kak MpelICcTaBUTENIb apOMaTUUYECKUX YIIIEBOAOPOAOB. Cmpoenue
Monekynvl  OeHzona.  XUMHUYECKHE  CBOWCTBA:  peaklUU  3aMelICHUs
(raJoreHrpoBaHUE) KaK CHOCO0 TMOJY4YEHUSI XHMHUYECKHX CpPEICTB 3alllUThI
pacTeHul, MpUcCOeTUHECHHS (THAPUPOBAHKE) KAaK JTIOKA3aTEIbCTBO HEIMPEACIBHOTO
xapakTepa 6enzona. Peakius ropenus. [Ipumenenue 6en3oua.

Cnuptsel. Knaccudukaivsi, HOMEHKIaTypa, ©30Mepusi CIUPTOB. MeTaHOI U ATaHOII
KaK TMPEJACTaBUTENN MPEEIbHBIX OJHOATOMHBIX CIIUPTOB. XMMUYECKHUE CBOMCTBA
(Ha mpuMepe MeTaHoJa U HTAHOJA): B3aUMOJEHCTBHE C HATPUEM Kak CIOCO0
YCTAaHOBJICHHSI HAJIMYUS THUAPOKCOTPYIIIBI, PEAKIUs C TaJOreHOBOIOPOJAMHU Kak
croco0 TOJIydeHUsI PacTBOpPUTENEH, JeruapaTaius Kak Croco0 MNOoJydeHus
STHWIICHA. Peakmus ropeHms: CHUPTHI Kak TOIMBO. [IpuMeHeHHWe MeTaHoyia
staHona. Dusmosornuyeckoe JEeWCTBHE METaHOJa W HSTaHOJa Ha OpPTraHu3M
YyelioBeKa. OTWICHIVIMKOJNb W TIUIEPUH KaK TMPEICTABUTENN MPeaeIbHbIX
MHOTOATOMHBIX cIUpTOB. KauecTBeHHast peakiusi Ha MHOTOATOMHBIE CITUPTHI U €€
MpUMEHEHUE JUIsl PAcTiO3HABAHUS TIIMIIEPUHA B COCTaBE KOCMETHUECKHX CPEJICTB.
[IpakTrueckoe MpuUMEHEHUE YTHJICHTJIMKOJIS U TJIMIICPUHA.

®enos. CtpoeHue MoJieKyibl (eHona. BzaumHoe 6nusHue amomos 8 MOEeKyle
Genona. Xumuueckue ceolicmea: 63aumooelicmeue ¢ Hampuem, 2UOPOKCUOOM
Hampus, opomom. Ilpumenenue enona.

Anpnerunpl.  MertaHanp  (dhopMmanpiaerua) W dTaHab  (alleTalblIeryj]) Kak
MPEACTaBUTENI  TPEACIbHBIX  albJeruioB. KauecTBeHHbIE peakiuu  Ha
KapOOHWJIbHYIO Tpynmy (peakius «cepeOpsHOro 3epKanay, B3auMOJICHCTBHE C
ruapokcugom meau (II) m ux npumeHeHue aisgs OOHAPYKEHUS TMPEETbHBIX
aNBJICTUIIOB B TPOMBINIJICHHBIX CTOYHBIX BOAaX. TOKCHYHOCTH ajibJCTHIOB.
[Tpumenenue hopmaibieruaa M aleTalbIeTH A,

KapOoHOBBIE KHCIOTHI. YKCyCHasi KHCIOTa KaK MPEICTaBUTENb MPEAeTbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XHMHYECKHE CBOWCTBA (HaA TMpuUMeEpe
YKCYCHOM KHCJIOTHI): PEaKIUU C META/UIaMH, OCHOBHBIMH OKCHJIaMH, OCHOBAaHUSIMU



U COJSIMH KaK TOJATBEPKACHUE CXOJACTBA C HEOPraHWYECKHUMH KHCJIOTaMHU.
Peakiust sTepudukanu Kak crocod NmoyiydeHus cioxHbIX 3¢upoB. [Ipumenenue
yKcycHOM kuciothl. [IpencraBnenue o BoICIIUX KapOOHOBBIX KUCIOTAaX.

Crnoxuble 3¢upbl U KUpbl. CHOXKHBIE dPUPHl KaK MPOIYKTHl B3aHMOJICHCTBUS
KapOOHOBBIX KUCJIOT CO cnupTaMu. [IprMeHeHue CloKHbIX 3(UPOB B MUIICBOU U
nap@roMepHON MPOMBIIIIEHHOCTU. JKUpBl Kak CIOXHBIE 3(UpBl TIUIEpUHA U
BBICIIUX KapOOHOBBIX KHUCJIOT. PacTuTenbHble W KUBOTHBIE >KUPBI, UX COCTaB.
Pacrio3HaBaHue pacTUTENBHBIX JKMPOB HA OCHOBAHMHM WX HENPEIEIbHOrO
xapaktepa. [Ipumenenue xupoB. ['UAponIn3 UM OMBUICHHE >KUPOB Kak CHOCO0
MPOMBIIIUICHHOTO TOJYYEHHUs COJIeH BBICHIMX KapOOHOBBIX KHUCIOT. MbLId Kak
COJIM BBICHIMX KapOOHOBBIX KUCIOT. MotoIie CBOMCTBA MbLIA.

VYrineBoawsl. Knaccubukamus yriaeBogoB. HaxoxnaeHue yrieBOOB B MPHUPOJIE.
['moko3a kak anpaerugocnupt. bpokeHue rimoko3bl. Caxaposa. [uopoaus
caxaposvl. Kpaxman u 1eioio3a Kak OMOJIOrMYeCKUe MOJUMEpPhl. XUMUYECKUE
CBOMCTBA Kpaxmalia ¥ LEJUTI0JI03bI (TUAPOIN3, KAYECTBEHHAs PEAKIUs C HOAOM Ha
Kpaxmai U ee MpUMEeHEeHue JUisi OOHapyKEeHHsI Kpaxmaya B MPOJYyKTax MUTAHUs).
[Tpumenenue u Ouosnoruueckas pojb yrieBofoB. [loHsATHE 00 HMCKYCCTBEHHBIX
BOJIOKHAaX Ha IPUMEPE ALIETATHOI'O BOJIOKHA.

Nnentudukanuss OpraHUYECKUX COCOUHEHUN. [enemuueckas c6s13b MeHCOy
Kiaccamu — opeaHuyeckux —coeouHeHnuu. TUIBI XUMHUYECKHX pEakuuid B
OPraHUYECKON XUMUH.

AmuHOKHCIIOTEI W Oenku. CocTaB M HOMEHKJIATypa. AMHMHOKHCIOTBHI Kak
amoTepHble opraHuueckue coenuHeHus. llentunnas cBsa3b. buonormueckoe
3HaYEHUE 0-aMUHOKUCIOT. OO0acTH NPUMEHEHUs aMHUHOKUCIOT. benku kax
npupojiHbie OuononuMepsl. CocTaB U CTpoeHHE OENKOB. XMMHUYECKHE CBOWCTBA
OenkoB: ruAponu3, JeHarypamnus. OOHapykeHue O€NKOB TMPU  MTOMOIIH
KaueCTBEHHbIX (I[BETHBIX) peakiuil. IIpeBpaienusi OENKOB MUIIM B OpraHU3ME.
buonornyeckue GyHkru OEIKOB.

Teopernyeckue 0CHOBbI XUMHHU

Crpoenue BemiectBa. COBpEMEHHass MOJIENIb CTPOCHHUS aToMa. OJIEKTPOHHAs
KoH(urypamust aroma. OcHogHOe U B030VIHCOEHHble COCMOSHUSL AMOMOS.
Knaccupukanus XHMUYECKHX 3JIEMEHTOB (S-, P-, d-amemenTsl). OCOOECHHOCTH
CTPOCHMSI DHEpPreTUYECKUX YpoBHeW artomoB d-snemenTtoB. Ilepuonnueckas
cucrtemMa XxuMu4deckux odjeMeHToB J[.M. MenaeneeBa. DuU3HMYECKHUM CMBICHT
ITepuomnueckoro 3akona JI[.MI. MenneneeBa. IIpuunHbl M 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOMCTB JJIEMEHTOB M HMX COCIMHEHUW IO IEpUOJaM W TpyIMIaM.
DNEeKTpOHHAs MOPHUPOJA XUMHUYECKOW CBS3U. ODJNEKTPOOTPULIATENBHOCTh. Buabl
XUMHUUYECKON CBs3M (KOBAJICHTHAsl, WOHHAs, METaJUIMYecKas, BOJOPOJHAs) U



MexXaHU3Mbl ee obOpaszoBanms. Kpucmaniuveckue u amopguole sewecmea. Tunvl
KPUCMATIUYECKUX Peuemor (AamomMHas, MOJNEeKyIAPHAs, UOHHAS, Memaiiuieckas).
3asucumocms uszuueckux ceolicme eewjecmea om Muna KpUCMALIUYECKOU
pewemxku. IIpuanHbl MHOTOOOpPAa3us BEILIECTB.

Xumuyeckne peakiuu. ['OMOreHHble W TeTeporeHHble peakiuu. CKopocTh
peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (DaKTOPOB: MPUPOABI PEATHUPYIOIINX
BEILIECTB, KOHIICHTPAI[MM pEarupyroldx BEIIECTB, TEMIEPATyphl, IUIOIIAIA
PEaKIMOHHON TOBEPXHOCTH, HAM4Us KaraiuzaTopa. Poyib Kataiu3atopoB B
IPUPOJE U MPOMBIIUIEHHOM MPOU3BOACTBE. OOpaTUMOCTh peakiuil. XuMUYeCKoe
paBHOBECHE W €ro CMeIIeHUuEe TOJ JACHCTBHEM pa3iIHYHbIX (PaKTOpOB
(KOHIIEHTpAIIMsI PeareHTOB WJIM MPOYKTOB PEaKlUU, IaBlICeHUE, TEMIIepaTypa) s
CO3/IJaHUSI ONTUMAJBHBIX YCIOBHM TMPOTEKAHUS XUMHUYECKUX IPOIIECCOB.
Hucnepcuvie cucmemwvl. Ilowamue o koanouoax (3o1u, e2eau). Hcemumnmuvie
pacmeopsl. Peakuuu B pacTBOpax 3JIEKTPOJMTOB. pH pacTBopa Kak IOKas3aTesb
KUCJIOTHOCTU cpefbl. ['uaponus coisieil. 3HaueHUEe TUAPOIN3a B OMOJIOTHYECKUX
oOMeHHBIX Mporieccax. OKUCIUTETFHO-BOCCTAHOBUTENBLHBIE PEAKIIMKU B MPHUPO/IE,
MPOU3BOJICTBEHHBIX  TpollecCaX M JKU3HEIEATEIIbBHOCTH  OpPraHU3MOB.
OKUCIUTETBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA MPOCTHIX BEHIECTB — METAJLIOB
IJIaBHBIX U TOOOYHBIX MOATrPyII (Meab, >Kele30) W HEMETaUIoB: BOAOPOJA,
KHCJIOpOJa, TajJoTeHOB, Cepbl, azora, (ocdopa, yriepona, kpemuus. Kopposus
METAJJIOB: BHUJbI KOPPO3WH, CHOCOOBI 3alllUThl METAUIOB OT KOPPO3HUH.
Onexkmpoaus  pacmeopos u  pacniagos. llpumenenue  snekmpoauza 8
NPOMBIUUTEHHOCTU.

XuMHus ¥ KM3Hb

Hayunbpie mMeToapl Mo3HaHUS B XUMHH. VICTOUHMKHM XUMHUYECKOW HH(MOpPMAIIUH.
[Touck wHOpManMu 1O Ha3BaHUsIM, HWJICHTHU(PUKATOPAM, CTPYKTYPHBIM
dbopmynam. MogenupoBaHue XUMHYECKUX MPOLIECCOB U SIBICHUM, XUMUUECKUl
AHAIU3 U CUHmMe3 KaK METOIbl HAYYHOTO TTO3HAHUSI.

Xumus U 310poBbe. JlekapcTBa, hepMEHThI, BATAMUHBI, TOPMOHBI, MUHEpAJIbHBIC
BoAbl. [IpoOnembl, CBsI3aHHBIE C MPUMEHEHHEM JIEKAPCTBEHHBIX IIPEMapaToB.
Bpenusie npuBBIUKHM W (akTOpbl, paspylialline 30pOBbe  (KypeHue,
yIOTpeOJICHHE alKoToNsl, HapkomaHus). PammonanbHOoe muTanue. [luweswvie
0obaesku. OCHOB8bL NUWEBOT XUMUU.

Xumus B TOBCEIHEBHOM KU3HM. Moromue W uuctsanme cpenacrBa. Cpedcmea
O0pbObL ¢ OBIMOBLIMU HACEKOMbIMU. peneiieHmol, uHcekmuyuovl. CpeacTBa
JUYHOW THUTMEHbI M KocMmeTuku. [IpaBunma Oe3omacHOW pabOTBI C EIKUMH,
TOPIOYMMH Y TOKCUYHBIMH BEIIIECTBAMH, CPEJCTBAMU OBITOBON XMMHUH.



XUMHSIT W CEIThCKOE XO3SMCTBO. MUHEpanbHbIE W OpPraHUYECKUE YI0OpeHUs.
CpencrBa 3aluThl pACTEHUM.

Xumus u sHepreTuka. [IpupoaHbpie UCTOYHHUKM yriieBoaopoaoB. [IpupoaHsiil u
NOMYTHBIA HEPTAHOM raspl, UX COCTaB M Hcnojib3oBaHue. CocrtaB HepTu U ee
nepepadoTka. Hedrempomyktel.  OxranoBoe umcimo  OensmHa.  Oxpana
OKpyXaromed  cpenpl npu  HedTenepepaboTKe W TPaHCIOPTUPOBKE
HEe(PTENPOAYKTOB. AJIbTEpHATUBHBIE HCTOYHUKH SHEPTUH.

Xumus B crpoutenberBe. LlemenT. beron. [Togbop onTUManbHBIX CTPOUTEIBHBIX
MaTe€pUAJIOB B MPAKTUYECKON JIEITEIHBHOCTH YEJIOBEKA.

XuMus U O3KOJOTHS. XUMHUYECKOE 3arps3HEHUE OKPYXKAIoIIEW Cpelbl U €ro
nocnencteus. Oxpana ruapocdepsl, MouBbl, arMochepbl, Giaopel U ¢GayHbl OT

XUMHUYICCKOI'O 3arpsi3HCHH.

TemaTuyeckoe NJIAHUPOBaHUE, B TOM YHCJIE € y4eTOM padoueit
nporpaMmmbl Bocnutanust (Moayas «IIkoabHbII yPOK»)
€ YKa3aHHeM KOJHMYeCTBA YaCOB, OTBOAMMBIX HA H3y4YeHHE KAKI0H TeMbI

Ne Tema ypoka Koumnue | [lesiTeJIbHOCTH
CTBO | YUMTEJH C
gyacop | YIETOM
NMPorpamMMmbl
Ha porp
BOCIIMTAHUA
U3y4YeHH
3yHe (Monxynst
¢ «IlIxoabHBII
YPOK»)
11 knacc
1. HNucrpykrax no T/b. [Ipeamer oprannueckoit 1 1.ITlpuBneuenue
XUMHH. Teopuss XUMHUYECKOTO CTPOCHUS BHAMaHWA
OPraHUYECKTX BEIIECTB. obyvaromnxcs
K [ICHHOCTHOMY
2. CocTtosiHHE 3JIEKTPOHOB B aTOME. DJIEKTPOHHAS 1
. aCIeKTy SI3bIKa,
IPUPOJIa XUMUUYECKUX CBA3EH B OPraHUYECKHUX WHHIIHHPOBAHH
3. Knaccudukanus opraHHuecKUX COSIMHEHHI. 1 BBICKa3bIBaHUI
4, DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE 1 CBOCTO MHCHHUSI,
anKaHoB. ' OMOJIOTY U U30MEPHI AJTKAHOB. BBIPAOOTKH
e— CBOETo
S5. MetaH-TIpOoCTEeUIINI MTPEICTABUTEIND ATKAHOB. 1
1 JUYHOCTHOTO
6. HenpenenbHble yKIriieBOJOPOAbl. AJTKEHBI: OTHOIICHNS K
CTPOEHHE MOJIEKYJI, TOMOJIOTHUSI U U30MEPHSL. H3y9aeMOoil
[Tosryuenue, CBOWCTBA ¥ IPUMEHEHUE AJIKEHOB. TEME.
1. [Tpaktuueckas padota 1."llonyuenue sTuneHa u 1 2 IlpumeneHune




OTIBITHI C HUM".
8. AJIKaIuEeHBbl. 1
Q. AIIEeTHIICH U €r0 TOMOJIOTH. 1
10. | ben3on u ero romosnoru. CBoiicTBa O€H30J1a U €T0 1
TOMOJIOTOB.
11. | IlpupoaHbie UCTOYHUKH YTIIEBOAOPOIOB. 1
ITepepaboTka HETH.
12. | IlpoBepounas padota 1 mo remam "Teopus 1
XUMHUYECKOTO CTPOCHHUS OPTaHUIECKUX
coeauHeHui", "YrneBoaopobl'.
13. | OnHoatomusIe MpenenabHbIe cnUpThL. [lomyuenue, 1
XMMUYECKUE CBOMCTBA U TPUMEHEHUE
OJIHOATOMHBIX TIPEJICTBHBIX CITUPTOB.
14. | MHOTOAQTOMHBIE CIIUPTHI. 1
15. | ®eHoubl M apOMaTUYECKUE AMUHBI. 1
16. | KapOoHWIBHBIE COCTUHCHUS-ATBICTHIBI M KETOHBI. 1
CBoiicTBa ¥ MPUMEHEHUE aATBICTHU]IOB.
17. | Mucrpykrax T/b.KapOoHOBBIE KHCIIOTHI. 1
XYUMHUYECKHE CBOMCTBA U PUMEHEHHE
OJTHOOCHOBHBIX TPE/ICTHHBIX KAPOOHOBBIX KUCIIOT.
18. | Ilpaktuueckas padota 2 "[lomyuenue u cBorcTBa 1
KapOOHOBBIX KUCIOT".
19. | Cnoxubie 3UpHI. 1
20. | XKupsl. Motomue cpencrtaa. 1
21. | Yraesonsl. ['moko3a. Onmurocaxapuasl.Caxapo3sa. 1
22. | llomucaxapuabl. Kpaxman. Lemmtomno3a. 1
23. | I[Ipaktuueckas padota 3 "Pemenue 1
AKCIIEPUMEHTAJILHBIX 33/1a4 Ha TIOJyYCHHUE U
pacro3HaBaHHe OPraHUYECKUX BEIIECTB'.
24. | AMHHBI. 1
25. | AMuHOKHUCIOTHI. benkwu. 1
26. A3zoTcoaepIKaniue TeTeporuKINICCKIe 1
coenuHenus. HykiienHOBBIE KUCTIOTHI.
27. | Xumus ¥ 3J0pOBbE YEIIOBEKA. 1
28. | IIpoBepouHnas pabora 2 1no Temam 1

"Kucnopoacoaepxanme opraHuuecKkue
coenuHeHus", "A3oTcoaepKale OpraHnuecKue
coequHeHnA".

TPYIIIOBOX
paboTHI,
KOTOpasi y4uT
B3aNMOJEUCTBHA
10 MEXIY
y4aCTHUKaMU
oOpa3zoBaTeIbH
Oro Ipornecca.

3.ITpuMeHeHue
BUJIOB

NS TENBHOCTU
00yJaroImMXxcs
CO CJIOBECHOM
(3HaKOBOM)
OCHOBOW:
paboTa c
Hay4YHO —
MTOIYJISIPHOU
JUTEPaATypOu,
pazbop u
CpaBHEHHE
Marepuasa 1no
HECKOJIbKUM
HMCTOYHUKAM,
YTO MO3BOJIUT
pa3BUBaTh U
COBEPIIICHCTBOB
aTh

KOMMYHHKATHUB
HBIC
KOMIICTCHIINH.

1 .ITlpumenenue
BUJIOB
TESTETBHOCTH
00y4aromuxcs
CO CJIOBECHOM
(3HaKOBOIN)
OCHOBOM:
pabora ¢
Hay4IHO —




29. | Cunrernyeckue nonumepsl. KonaeHcauruupie 1 MOMYJISIPHON
nosmmepsl. [IeHormacTel. JUTEPaTypOH,
30. | Harypanbnbiii kaydyk. CHHTETUYECKUE KayUyKH. 1 pasbop n
CpaBHEHUE
31. | CuHTeTHYECKHE BOJIOKHA. 1
" MaTepuaa o
32. | Ilpaktnueckas pabota 4 "PacnoznaBanue 1 He CKOIBKIM
IUIacTMacc ¥ BOJIOKOH'". MCTOYHHKAM,
33. | Opranuyeckas XUMusi, 4eJIOBEK U MPUPO/IA. 1 YTO MO3BOJIUT
34. 1 pa3BUBaTh U
COBEPIIICHCTBOB
aTh
KOMMYHUKATHB
HbIE
. KOMITETEHIIUH.
Nroroseiit ypok o kypcy xumuu 10 knacca.
Hroro 34
11 kaace
1. Nuctpyxrax no T/b. Xumudeckuit 2ieMeHT. 1 1.Ilpumenenue
MN30TOTIbI. HpO6JIeMHLIX
2. Ileprommdeckuii 3akoH. Pacripenenenne 1 CUTyaluu,
CTUMYJIUPYIOII
AJIEKTPOHOB B aTOMAaX 3JIEMEHTOB MaJIbIX U
1704
OOJIBIINX MTEPUOJIOB. MO3HABATETBHY
3. [TosiokeHne B NEPUOIUIECKON CHCTEME BOJIOPO/IA, 1 10 MOTHBAILHIO.
JAHTAHOWJIOB, aKTUHOUJIOB U HCKYCTBEHHO 2 Ilpumenenue
IOJIY4YCHHBIX DJICMCHTOB. COraJIbHO
4, BasleHTHOCTH ¥ BaJICHTHBIE BO3MOKHOCTH aTOMOB. 1 3HaqMMON
= uHbopmaIuu
5. Bunpl xuMudeckou CBSI3H. 1 (opman
5 1 MIOMOTaeT
: Tunel KpUCTATTMYECKUX PEIIETOK. 0CO3HATE
1. IIpocTpaHCTBEHHOE CTPOCHHUE MOJIEKYJI 1 00 YUAIOIIHMCS
HEOPraHMYECKUX U OPTaHUYECKUX BELIECTB. BaKHOCTh
8. Knaccudukanus XuMUYECKUX peaKuu. 1 YMEHHA
CxopocTh XuMHUECKHX peakiuil. Katannzaropsl n 1 Cllyliartb,
BBICKA3bIBATh U
KaTaJus.
apryMEHTHPOBa
10. | XuMuueckoe paBHOBECHE U YCIIOBUS €ro 1 TB CBOE
CMCIICHUA. MHEHUE.
11. | AucnepcHble CUCTEMBI. 1
12. | CriocoObl BeIpaKeHUSI KOHIIEHTPAIIMKM PACTBOPOB. 1
13. ITpakTudeckas padora Nel "[IpurorosicHue 1
PacTBOPOB C 3aJaHHOU MOJISIPHOM
=nn
KOHHICHTpaucu .. 1.ITpuBnedyenue
14. DIIEKTPOIUTHYECKAs Aucconnanus. Peakuun 1 BHUMAaHUA




MOHHOTr0 0OMEHa.

00yJaroImmXcst

15. | I'uaposn3 opraHUYeCcKuX U HEOPTraHUUECKUX 1 K [ICHHOCTHOMY
COCTUHCHIIL aCIeKTY SI3bIKa,
16. XUMHUYECKUE UCTOYHUKH TOKA. PsiT cTaHIapTHBIX 1 HHHHHHpOBaHVH
€ 00CYXKIeHUH,
AIIEKTPOIHBIX MTOTEHITUAIOB. BEICKA3BIBAHIL
17. | Uuctpykrax T/b.Koppo3us metanioB u e 1 CBOETO MHEHHSL,
npeaynpexaieHue. DIeKTPOIIn3. BBIPAOOTKH
18. | Dnekrponus. 1 CBOCTO
19. | [IpoBepounas padota Nel mo teme 1 JITTHOCTHOTO
"TeopeTnyecKkre OCHOBBI XUMHUU'". OTHOMCHI K
u3ydaeMon
20. | OOmias XxapakTepUCTUKA U CTIOCOOBI TTOTYICHUS 1 TeMe.
METAJIJIOB. 2. [Ilpumenenue
21. | OG30p METaNIMYECKUX IEeMEHTOB A- 1 b-rpymi. 1 pedIeKCUBHBIX
22. | Menp. Lunk. Turan. Xpowm. XKenezo. Hukens. 1 BOIIPOCOB
Ih1aTHHA OMOTaeT
23. | CrutaBbI METAIIIOB. 1 obyuaromumes
OCO3HaTh
24. | OKcUIpl U TUAPOKCUIBI METAIIIOB. 1 BAKHOCTD
25. [TpakTudeckas padora Ne2 "Pemenue 1 yMEHUS
AKCIIEPUMEHTAIIBHBIX 3a]1a4 1o Teme "MeTtaiubr'". AHAJIN3UPOBATH
26. | O630p HemeTamwioB. CBOMCTBA U PUMEHEHHE 1 CBOH ITOCTYIIKH.
BOKHEUIIINX HEMETAJIOB.
27. | OOmas xapakTepUCTUKa OKCUIOB HEMETAILJIOB U 1
KHCJIOPOJICOICPKAIIUX KUCIIOT.
28. | 'enetndeckas CBsI3b HEOPTaHUYECKUX U 1
OpTaHUYECKUX BEIICCTB.
29. | Ilpaktrueckas pabota Ne3 "Pemenue 1
AKCIIEpUMEHTAIIBHBIX 3a/a4 1o Teme "Hemerams".
30. | IIpoBepounas pabota Ne2 o teme 1
"Heopranuueckast xumus'".
31. | Xumus B npMbIIieHHOCTH. [IpuHIUIBI 1
XUMHUYECKOTO TIPOU3BOJICTBA.
32. | Xumus B ObITy. XUMHYECKast TPOMBITIUICHHOCTD U 1
OKpY XKaromas cpeja.
33. | UtoroBslit ypok no kypcy xumuu 11 kiacca. 1
34. | Obo6menue cBeaeHuit o Kypcy xumuu 11 kiacca. 1
Hroro 34

A1)\

C=RU, O=I'BOY rumHa3sus
r. Cbizpann, CN=HasapeHko
>KaHHa VropesHa,
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