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IMosicuuTeILHAS 3aIMCKA

[Iporpamma mo xumuu cocrtaBiieHa B cooTBeTcTBUHM ¢ TpeboBanusmu PI'OC COO k
pe3yibTaTaM OCBOEHHS OCHOBHOW 0Opa30BaTeNbHOW MPOTPaMMBI  CPEAHEr0  OOIIEero
o0pa3oBaHMs, HalpaBjeHa Ha JOCTI)KCHHE YYallUMHUCA JIMYHOCTHBIX, METaNpPEIMETHBIX,
MPEAMETHBIX PE3YJIbTATOB 10 XUMUHU.

IIporpaMMa 1o xumMuu cocTaBjieHa Ha OcHOBE IIpuMepHOIi TporpaMMbl CpEAHETO 0OILEro
obpazoBanusi 1m0 XuMuH (mporokoa ot 28 wmroHs 2016r. Ne2/16-3), ®denmepainbHOro
roCyIapCTBEHHOr0  00pa3oBaTeNbHOIO  CTaHAApTa  CpeaHero  olmiero  oOpa3oBaHMs,
yrBepkaeHHoro Ilpukazom MunmcTepcTBa 00pa3oBaHuss U Hayku Poccuiickoii denepanuu oT
17.05.2012 Ne413 (¢ m3meHeHUs MU, BHeceHHbIMHU I[Ipukazom MuHuctepcTBa 00pa3oBaHUs U
Hayku Poccuiickoit ®enepamuu ot 29.12.2014 Nel645, ot 31.12.2015 Nel578, ot 29.06.2017
Ne613).

Jannast pabodasi mporpamMma OpPHUEHTHPOBAaHA Ha WCIIOJIH30BAHHE YYCOHUKOB 1O XWMHH U
yuebHOo-MeToinyeckux nocoouit YMK, co3qaHHbBIX KOJIJIEKTUBOM aBTOPOB I10J] PYKOBOACTBOM
I'. E. Pym3utuca u @. I'. ®enpamana.

Kypc xumnn B cpennelt mkosie npenycmarpusaercss denepanbHbIM roCyAapCTBEHHBIM
00pa3oBaTeNbHbIM CTAaHAAPTOM KaK COCTaBHAas 4acTh HIpeaMmeTHol oOnactu «EcrecTBeHHO-
Hay4YHbIE IIPEIMETHI.

XuMus BKIIOYEHAa B pasnen 0a3MCHOTO Y4eOHOro IUlaHa CpeaHEed IIKOJIbI
«Conepxxanue, (¢GopMupyeMoe ydacTHUKaMH 00pa3oBaTENbHOTO  MPOIIECCa», IMOITOMY
oOyJaroruecss MOTYT BbIOpaTh XUMHIO Kak Ha 0a30BOM, Tak U Ha yriyonéHHoM ypoBHe. B
0a3ucHOM y4eOHOM IIJIaHEe W3YYEeHHE XUMUU MPoBoaUTCsS U3 pacuéta 1 yac B Henemo (70 yacos
3a J1Ba rojia 00y4eHus1), B COOTBETCTBHM C KOTOPBIM U pa3zpaboTaHa JaHHas pabodasi mporpamma
M0 XUMHH JIJISl CPETHETO 0011ero oOpa3oBaHusi Ha 0a30BOM YPOBHE.

H3yuenue xumuu Ha ypoeHe cpeoHezo o00weco 00paA306aHUA HANPAGIEHO HA
oocmudicenue cnedyriouux uenei:

° OCBOCHHE 3HAaHHM O XHMHUYECKOH COCTaBIIAIOIIEN €CTECTBEHHO - HaquOﬁ
KapTUHBI MHpa, BaXXHEHIIINX XMMHUUECKUX MOHATHAX, 3dKOHAX U TCOPUAX;
. OBJIAICHUC YMCHUSAMU MPUMCHATH TIOJYUCHHBIC 3HAHUA JJIA 00BSICHEHHS

pa3HOOOpPa3HBIX XUMHUYECKHX SIBICHHM W CBOMCTB BEILIECTB, OIEHKU POIM XHUMHH B Pa3BUTUU
COBPEMEHHBIX TEXHOJIOTUM U MOTYyYEHUN HOBBIX MAaTEPHAJIOB;

. pa3BUTHE IO3HABATEIBHBIX HHTEPECOB M HWHTEUICKTYaJbHBIX CIIOCOOHOCTEH B
MPOIIECCE CaMOCTOSITEIBHOTO TMPUOOPETEHUsT XUMHYECKHMX 3HAHWK C HCIOJb30BaHUEM
Pa3TUYHBIX UCTOYHUKOB MH(OPMAIUH, B TOM YHCJIE KOMITBIOTEPHBIX;

. BOCTHTAaHHUE YOEXKAEHHOCTH B MO3UTUBHON POJIM XUMHUH B )KM3HH COBPEMEHHOTO
oOmiecTBa, HEOOXOAMMOCTH XHWMHUYECKH TPAaMOTHOTO OTHOIICHHS K CBOEMY 3J0pPOBBIO U
OKpYXKarollleH cpere;

. MPUMEHEHHUE TIONYyYEHHBIX 3HAHUM M YMEHHMH JUIsi 0€30MacHOr0 MCIOJB30BaHUs
BEIIECTB M MaTepuajoB B OBITY, CEICKOM XO3SIICTBE W Ha MPOHM3BOJACTBE, pELICHUS
MPaKTUYECKUX 3aJlad B MOBCEIHEBHOM XWU3HH, MPEAYNPEKICHHUS SIBICHUH, HAHOCAIIUX BpPEI
3JI0POBBIO YEJIOBEKA U OKpY’KaIoIIel cpefe.

H3yuenue xumuu Ha ypoene cpednezo oOujezo 00pazoeanus HANPAGIEHO HA peuieHue
ceoyrouwux 3a0au:



3aBepiieHne oO01e00pa3oBaTeIbHOW TOATOTOBKH B COOTBETCTBHH ¢ 3akoHOM «O0
oOpa3oBaHuu B POy;

peamuzanus  npeAnpodeccHoHabHOr0  o0mero  obpa3oBaHHs,  MO3BOJISIOIIETO
00ecTeynTh MPEEMCTBEHHOCTh 00MIEero U MpodecCHoHAIbHOTO 00pa3oBaHusl.
Baxwneiimeii 3amaueii oOyueHHsI Ha dTare MOJYYEHUS CPETHEro OOmEero oOpa3oBaHHS
ABJISIETCA MOJrOTOBKA 00YUaIOIIMUXCSl K OCO3HAHHOMY BBIOODPY ajbHEUIIET0 dKU3HEHHOTO
nyty. OOyuaromuecs JOJKHBI CAMOCTOATENBHO MCIIOJIb30BaTh IPUOOPETEHHBIHN B IIKOJIE
OIIBIT JESATEIbHOCTH B peaJbHOM KHU3HH, 32 paMKaMH y4eOHOro mnporecca. [ 1aBHble 1enu
cpeaHero o01iero ooGpa3oBaHus COCTOST:

B (QOpPMHPOBAHMU LEJIOCTHOTO MPEACTaBICHHS O MHpE, OCHOBAHHOTO Ha
nproOpEeTEHHBIX 3HAHUAX, YMEHHSX U CIIOCO0aX NesTeIbHOCTH;

B IpUOOPETEHUH OTbITAa TO3HAHNUS, CAMOIIO3HAHMS, PA3HOOOPA3HOM NEATEIHLHOCTH;

B TIOJATOTOBKE K OCO3HAaHHOMY BBIOOpY 00pa3oBaTenbHON U MPOQecCHOHATBHOM
TPAaeKTOPUH.

OcHosnble 00pazosamenbHble MEXHOI02UU:

- JINYHOCTHO-OPHEHTUPOBAHHASL TEXHOJIOTHSI 00yUeHMS;

- TexHosnorus ypoBHeBo# nuddepeHuanmy;

- IrpoBeie TEXHOIOTUY;

- [IpoGnemMHO — nccne10BaTeNbCKUE TEXHOIOTUHY;

- TexHomorus mapHoii ¥ TPyNMoBOil paboTHI;

- TexHONOTHS pa3BUTHSI KPUTHYECKOTO MBIIICHHS;

- UndopManinoHHO-KOMMYHHKALIMOHHbIE TEXHOJIOTHH;

- 310poBbecOeperarole TeXHOJIOTUHY;

- [IpoexTHBIE TEXHOIOTUH.

(DOPMbl meKyuieco KOHmpoJisi ycnesaemocmu.:

B cootBeTcTBUM C Tpe6OBaHI/I}IMI/I CTaHI[apTa, COCTaBJISIONICH KOMILJIEKCA OLIEHKH JAOCTH KEHHUH

SABJIAIOTCA MaTCpUalibl:

- CTApTOBBIX KOHTPOJIbHBIX pa60T;

- IPOMEKYTOUHBIX paboT;
- IPOMEKYTOUHOM aTTecTaluu B (hOpMe UTOTOBOI KOHTPOJILHON PaOOTHI.

Ilhanupyemoie pesynomamot 0céoenus o0pazoeamenbHoil RPOZPaAMMbL

Peanmaunﬂ IporpaMmaI obecreynuBaeT AOCTHXKCHUE BBIITYCKHUKaMU CJICAYIOMUX JTUYHOCTHBIX,

MCTAIIPEAMETHBIX U MMPECIAMETHBIX PE3YJIbTAaTOB!:

HayKH.

Ilennocmmuovie opuenmupol cooeprcanus yueoHo20 npeomema Xumus
[leHHOCTHBIE OPUEHTHUPBI KypCca XUMHH B IIKOJIE OMPEISISIOTCS CIEIU(DUKON XUMHUH KaK
[lonaTHEe «IIEHHOCTH» BKIIOYAE€T EIUHCTBO OOBEKTHMBHOTO (caM OOBEKT) U

Cy@bCKTHBHOTO (OTHOIJ_ICHI/IC CY6’LCKTa K 06’BCKTy), MMO3TOMY B Ka4UCCTBC MNCHHOCTHBIX
OpPUCHTHUPOB XUMUYCCKOTO 06pa3OBaHI/I$I BBICTYIIAOT O6T>CI(TLI, HU3Yy4aCMbIC B KYpCC XHUMHHU, K



KOTOpOMY y oOyuaromuxcsi (opMupyeTcsl IEHHOCTHOe oTHoIeHue. [Ipu 3Tom Beayuryo poib

UTPAIOT IO3HABATENbHbIC LEHHOCTH, TaK KakK JAaHHBIA Y4eOHBIH NpeaMeT BXOAUT B TPYIILY

nNpeaAMCTOB IMO3HABATCIIbHOTO MUKJIA, TJIaBHAasA MOCJIb KOTOPBIX 3aKIK0YaCcTCd B HU3YYCHHU

IIPUPOJBI.

BLIHYCKHI/IK Ha 0a30BOM YPOBHE HAYYHUTCH:

packpbIiBaTh Ha TpHUMEpax poOJb XHUMHH B (POPMUPOBAHWU COBPEMEHHOW HAYYHOUN
KapTHUHBI MUPA U B MPAKTHYECKOM EITEILHOCTH YEJIOBEKa,;

JEMOHCTPUPOBATh HA TMpPUMEpPaX B3aUMOCBA3b MEXIYy XUMUEH U JIpyrUMu
€CTECTBCHHBIMU HayKaMH;

pacKpbIBaTh Ha MOpUMEpax IMOJOXKEHUS TEOPUHM  XMMHYECKOTO  CTPOEHUs
A.M. bytneposa;

noHUMaTh pu3ndeckuii cmbica Ilepuoanueckoro 3akona /.M. MenneneeBa u Ha ero
OCHOBE OOBSCHATH 3aBUCHMOCTH CBOHCTB XHMHYECKHUX DJIIEMEHTOB M OOpa30BaHHBIX
MU BEILIECTB OT 3JIEKTPOHHOTO CTPOCHHS aTOMOB;

OOBSCHATh MPUYHUHBI MHOT'OOOpPa3usl BEHISCTB HAa OCHOBE OOIIUX IMPEACTaBICHUN 00
WX COCTaBE U CTPOCHUH;

OPUMEHSTh TPaBHJIAa CHCTEMAaTHUYECKONW MEXIyHApOJHOM HOMEHKJIATyphl —Kak
CPEICTBA PA3IMYCHUS ¥ UICHTU(PUKAIIUN BEIISCTB M0 UX COCTaBY U CTPOCHUIO;
COCTaBIISITh MOJICKYJISIPHBIE U CTPYKTYpHBIE (POPMYJIBI OPTaHUYECKUX BEHIECTB KaK
HOCHUTENEeH nH(OpPMAIIUU O CTPOCHUH BEILIECTBA, €r0 CBOMCTBAX U MPUHAJJICKHOCTH K
OTIPEIETICHHOMY KJIACCY COCTMHECHHUIA;

XapaKTepU30BaTh OPraHUYECKHE BEIIECTBA IO COCTaBY, CTPOCHUIO M CBOMCTBaM,
YCTaHaBIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSI3U MEXAY JAHHBIMHU XapaKTEPUCTHKAMHU
BEIIIECTBA;

MPUBOAUTH MPUMEPHl XUMHUECKUX PEAKIIMI, pAaCKpPhIBAIOIIUX XapaKTEPHbIE CBOMCTBA
TUMHWYHBIX TPEACTABUTENEH KJIACCOB OPraHMYECKUMX BEIIECTB C IENbI0 HX
uaeHTU(UKAIUU U 00BICHEHUS 00JaCTH MPUMEHEHHS;

MIPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUA XUMUYECKUX PEAKIMIl HA OCHOBE 3HAHUM
0 THUMAX XUMHUYECKON CBSI3M B MOJIGKYJIaX pEarecHTOB W WX PEaKIHMOHHON
CIIOCOOHOCTH;

WCIIOJIH30BaTh 3HAHUSI O COCTaBE, CTPOCHUH U XMMHYECKUX CBOWCTBAX BEIIECTB JIJIS
0e30MacHOT0 MPUMEHEHUS B IPAKTHUECKOM NeATeTbHOCTH;

MPUBOAUTH TPUMEPHI MTPAKTUYECKOTO MCTIOIB30BAHMS MTPOIYKTOB TTepepadboTku HehTH
U TPUPOJHOTO  Ta3a, BHICOKOMOJICKYJSPHBIX  COEIMHEHUN  (MOJNMAITHIICHA,

CUHTCTUYCCKOI'O KaydyKa, ali€TaTHOIo BOHOKHa);



MNpOBOAWUTL OIBITBI 110 PpPacCllO3HABAHHUIO OpPraHUYCCKUX BCIICCTB: TJIMLCPHHA,
YKCYCHOH KHCJIOTBI, HETIPEACIbHBIX JKUPOB, TIFOKO3bI, Kpaxmajia, OCIKOB — B COCTaBe
MUHICBBIX MMPOAYKTOB U KOCMCTHYCCKUX CPCIACTB,

BJIQJICTh MPABUJIAMH U ITPHEMaMH 0e301acHON pabOThl ¢ XMMHYESCKUMHU BEIIECTBAMH U
1a00paTOPHBIM 000PYIOBaHHUEM;

YCTaHABJIMBAaTh 3aBUCHMOCTh CKOPOCTH XHMHUYCCKOH pEakIMu M CMEIICHUS
XUMHYECKOTO PABHOBECHS OT PAa3JIUYHBIX (DAKTOPOB C MEJIbIO ONPEICIICHUS
OIITUMAJIBHBIX yCHOBI/Iﬁ IMPOTCKAHUSA XUMHUYCCKUX ITPOLICCCOB,

IIPUBOAUTH IIPUMEPHI THIPOJIN3a COJIEH B IOBCEAHEBHOMN KU3HU YEIIOBEKA;

MNPpUBOAUTE TMPHUMEPLI OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ B IIpuUupoae,
MMPONU3BOACTBCHHBIX MMPOLCCCAX U KUBHCACATCIBHOCTU OPraHU3MOB;

IPUBOJIUTH IPUMEPHl XUMUYECKUX PEAKLMH, PacKPHIBAIOIIUX OOIIME XUMHUYECKUE
CBOWCTBA MPOCTHIX BEIIECTB — METAJIOB U HEMETAILJIOB;

NPOBOJIUTHh PACUeThl HA HAXOXKJICHHE MOJICKYJIAPHOH (OPMYIbI yrIIEBOAOPOaA IO
NPOJYKTaM CTrOpaHusi U IO €ro OTHOCUTEIbHON IJIOTHOCTH W MAaCCOBBIM JOJISIM
9JIEMEHTOB, BXO/IAIIUX B €T0 COCTAB;

BJIAJICTh MpaBUIaMH O€30I1acCHOr0 OOpalleHUs ¢ €IKUMH, TOPIOYUMH U TOKCHYHBIMHU
BEIIICCTBAMM, CPEJICTBAMHU OBITOBOW XMMHH;

OCYILECTBIIATh MOUCK XUMHUYECKOW MH(DOpPMAIUKM TI0 HA3BAHUSAM, HICHTH(HKATOpaM,
CTPYKTYPHBIM (hOpMYyJiaM BEIECTB;

KPUTUYECKH  OLICHUBATh M  HWHTEPIPETHPOBATH XUMHUYECKY0  HH(OpMAaIuIo,
CONCPXKAIIYIOCS B COOOIIEGHUSX CPEICTB MAacCOBOM HWH(OPMALMHU, pecypcax
WNHTepHeTa, HAYy4HO-IIONYJISAPHBIX CTaThbAX C TOYKU 3pPEHUS E€CTECTBEHHO-HAyYHOH
KOPPEKTHOCTH B LEJISAX BBIBICHUS OUIMOOYHBIX CYXIEHHUM U (opMupoBaHUS
COOCTBEHHOH TO3HIIUY;

IPEJICTaBIISTh MMYTH PELIEHUs ITI00aTbHBIX POOJIEM, CTOSIIUX MEepPEe] YeTI0BEUECTBOM:
DKOJIOTUYECKUX, DHEPreTHUECKUX, CHIPbEBBIX, M POJIb XMMHU B PEIICHHUH ITHX

npooJieM.

BbinyckHUK HAa 0230BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYHUTHCH:

uurocmpupoeams Ha npumepax CmaHoe1eHUe U 360110UU0 opeaﬂuqecmﬁ Xumuu Kax
HAYKu HA pAa3JIUYHbIX UCMOPUYECKUX dmandx ee pa3eumusl,

UCNONb306AMb MEMOObl HAY4YHO20 NO3HAHUA Npu 6bINOJHEHUU NPOEKMO6 U y‘l€6H0'
UCCe008amenbckKux —3a0a4y  no U3y4eruro ceolicme, cnoco6os nojiydyeHus u

PACnO3HABARUA OPcAHUYECKUX 6eecme,



®  00bACHAMbL NPUPOOY U CHOCOOLL 00PA30BANHUA XUMUUECKOU CBA3U. KOBAIEHMHOU
(MONAAPHOU, HENoNAAPHOLU), UOHHOU, MEMALIUYecKol, B000POOHOU — C Yelbio
onpeoeneHus XUMU4ecKol aKmusHOCMuY 6eUujecms,

®  YCMAHABIUBAMb 2EHEMUYECKVIO C853b MedCOy KIACCamu OPeaHUYecKux 8eujecms OJis
000CHOBAHUS NPUHYUNUATLHOU 803MOICHOCMU NOLYYEHUS. OP2AHUYECKUX COeOUHEHUT
3a0aHHO20 COCMABA U CIMPOEHUSL,

®  YCMAHABIUBAMb B3AUMOCEA3U MEHCOY PaKkmamu u meopuetl, NPUYUHOU U CLe0Cmuem
npu amanuze NpooONeMHbIX CUMYaAyuli U O0OOCHOBAHUU NPUHUMAEMbBIX peuleHUull Ha

OCHOBE XUMUYCCKUX 3HAHUIL.

ITnanupyemoie nuunocmmuwie pesynvmamot océoenusn OOII:

. OpHEHTAIUsl OOYYaIOMIMXCS Ha JOCTWKCHHE JIMYHOTO CYACThS, PEaTH3aIHIO
HNO3UTHUBHBIX JKU3HEHHBIX IEPCHEKTUB, WHUIMATUBHOCTh, KPEAaTUBHOCTb, TOTOBHOCTh U
CHOCOOHOCTh K JIMYHOCTHOMY CaMOOIPEIENCHHI0, CIIOCOOHOCTh CTaBUTh ILIEIM M CTPOUTh
KU3HEHHBIC TUIaHBI,

. TOTOBHOCTh M CIIOCOOHOCTH 00ecneunTh ce0e W CBOMM OJIM3KHM JIOCTOMHYIO
HU3Hb B IIPOLIECCE CAMOCTOSATEIILHON, TBOPUECKON U OTBETCTBEHHOM /1€ATEILHOCTH;

. TOTOBHOCTb U CHOCOOHOCTh  OOy4aroIMXCsl K  OTCTaWBaHUIO  JIMYHOIO
JIOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTh U CIIOCOOHOCTh BbIpaOaThIBaTh COOCTBEHHYIO
MO3HIIMIO TI0 OTHOIIEHHUIO K OOIIECTBEHHO-TIOJIMTHYECKUM COOBITHSM MPOILIOrO M HACTOSIIETO
Ha OCHOBE OCO3HAHUS M OCMBICIEHHSI MCTOPHHU, JTyXOBHBIX ILIEHHOCTEH M JOCTHI)KEHHH Harei
CTpaHbI;

. MPUHATHE U peain3anusi [EeHHOCTEH 370pOBOTO M 0e30IMacHOro olOpasa >KW3HH,
OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (M3HYECKOMY U
IICUXOJIOTHYECKOMY 3710POBBIO;

. HENpUATHE BPEIHBIX MPUBBIYEK: KYPEHUS, YIOTPEOIEHUS aJIKOroJisi, HAPKOTUKOB.

. HPaBCTBEHHOE CO3HAHWE W TOBEJICHUE Ha OCHOBE YCBOCHHUS OOIIEYETOBEUYECKHX
[IEHHOCTEH, TOJIEPAHTHOTO CO3HAHMS M TIOBEJCHHS B IOJUKYJIBTYPHOM MHpPE, TOTOBHOCTH M
CHOCOOHOCTH BECTH JAUAJNIOT C IPYTHMHU JIIOJIbMH, TOCTUTaTh B HEM B3aUMOIIOHUMAaHUs, HAXO/IUTh
oOIue ey U COTPYAHUYATD JJISl UX JTOCTHKCHHUS;

. CIOCOOHOCTh K COTEPEKHBAHUIO U (OPMHUPOBAHHE MO3UTHBHOTO OTHOIIECHUS K
JFOASIM, B TOM YHCIIE K JIMIIAM C OTPAHUYCHHBIMHA BO3MOYKHOCTSIMH 370POBbS U WHBAIUIAM;
OepekHOe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K (PU3MUECKOMY U MCHUXOJIOTHUYECKOMY

3A0POBBIO APYTIUX J'IIOI[Gﬁ, YMCHHUC OKAa3bIBATh IICPBYHO ITOMOIIb;



. dbopMupOBaHNE BBIPAXKEHHOMN B MOBEJECHUN HPABCTBEHHOM MO3UIIMHU, B TOM YHUCIIE
CIOCOOHOCTH K CO3HATEIbHOMY BBIOOPY J00pa, HPAaBCTBEHHOTO CO3HAHMA W TOBEJICHHUS Ha
OCHOBE YCBOGHHS OOIICUEIIOBEUYECKUX LEHHOCTEW M HPABCTBEHHBIX YYBCTB (YECTH, JIOJTa,
CIPaBEJIMBOCTH, MIJIOCEPIUS U IPYKEIT0OU);

. pa3BUTHE KOMIETEHIIMH COTPYIHUYECTBA CO CBEPCTHUKAMH, NETHMHU MIIAJIIETO
BO3pacTa, B3pOCIABIMA B  00pa3oBaTelNbHOW,  OOIIECTBEHHO  TOJIE3HOH,  y4eOHO-
UCCIIEI0OBATEIbCKON, MPOSKTHOM U APYTHX BUAAX NESATEIHHOCTH.

. MHUPOBO33pEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO DPa3BUTHUSA HAYyKH,
3HAYUMOCTU HAyKH, TOTOBHOCTh K Hay4YHO-TEXHUYECKOMY TBOPYECTBY, BIAJCHHUE IOCTOBEPHOMN
uH(popMaIuel 0 MEPEeIOBBIX JAOCTHIKCHHUSIX U OTKPBITUSX MHUPOBOM M OTCYCCTBCHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpaA M OOIIECTBA;

. TOTOBHOCTb U CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE CaMO0Opa30BaHUIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATEIbHOE OTHOIICHHE K HEMPEepPhIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIICITHOW MTPO(hecCHOHATLHON U OOMIECTBEHHON JACSITETLHOCTH;

. HKOJIOTHYECKAs! KYyJIbTypa, OEpeKHOE OTHOMICHUS K POJHOW 3eMile, MPUPOIHBIM
OorarctBam Poccum u Mupa; MOHMMaHUE BIHUSHUS COLMAbHO-PKOHOMHUYECKHX IPOIECCOB Ha
COCTOSTHUE TPUPOIHONW M COIMAILHOM Cpellbl, OTBETCTBEHHOCTh 32 COCTOSIHHUE MPUPOTHBIX
pPECYPCOB; YMEHHSI M HaBBIKM Pa3yMHOTO IPHPOJOIONB30BaHUS, HETEPIUMOE OTHOIICHHE K
NEHCTBUSAM, TPUHOCAIIMM BpEA JKOJOTHH, NPHOOPETEHHE OIbITa HKOJIOTO-HANPABICHHOM
JESITENIbHOCTH;

. ACTETUYECKOE OTHOIICHUS K MUPY, TOTOBHOCTh K 3CTETHYECKOMY OOYCTpPOMCTBY
COOCTBEHHOTO OBITA.

. OCO3HAHHBIN BBIOOp Oyaymied mnpodeccun Kak MyTh M CIOCOO peanu3aiuu
COOCTBEHHBIX )KM3HEHHBIX IJIAHOB;

. TOTOBHOCTh OOYYAIOIIUXCS K TPYIOBOU MpodecCHOHANBHON AeATeIhHOCTH KaK K
BO3MOXKHOCTH  y4acCTHsl B  PCIICHWW  JIMYHBIX, OOIIECTBEHHBIX, TI'OCYIapCTBEHHBIX,
oOLIeHaIMOHATBHBIX TPOOIIEM;

. NOTPEOHOCTh TPYAUTHCS, YBAKEHUE K TPYyAYy U IJIIOAIM Tpyaa, TPYIAOBBIM
JOCTIKEHUSIM, JTOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOLIEHHE K pa3HbIM BUIaM
TPYJIOBOH ESTEIBHOCTH;

. TOTOBHOCTh K CaMOOOCTY)XMBAaHWIO, BKJIIOYas OOy4eHHE U  BBIIIOJHEHHE
JIOMAIITHUX 00sI3aHHOCTEH.

Pezynamuenvie ynusepcanvhovie yueonvie 0eiucmeus

BbpInyCKHUK Hay4YuTCH:



. CaMOCTOSITEJIbHO OIpPENeNATh LeNH, 3aJaBaTh I[apaMeTpbl U KPUTEPHH, 10
KOTOPBIM MO>KHO OIPEAETUTh, YTO LENb JOCTUTHYTA;

. OLICHMBAaTh BO3MOXKHBIE IIOCJICACTBUS JOCTH)KEHHUS IIOCTaBJICHHOM LEMu B
NESITEIbHOCTH, COOCTBEHHOM JKM3HM U JKU3HM OKpYXKAIOIIMX JIIOJe, OCHOBBIBasCh Ha
COO0OpakeHUIX ITUKU U MODPAJIH;

. CTaBUTh M  (OPMYJIHMPOBATH COOCTBEHHBIE 33Jayl B  00pa30BaTEIbHOM
NEeSITEIbHOCTH 1 )KU3HEHHBIX CUTYAIHIX;

. OLIEHUBATh PECYpPChl, B TOM YMCJE€ BpeMs U JIpyr'He HeMaTepUallbHblE PECypChl,
HE00XO0IUMBIE /17151 TOCTHM)KEHUS MIOCTABJICHHOH LIENH;

. BbIOMpATh MyTh AOCTHXKEHMSI LIENH, INIAHUPOBATh PELIEHHE NIOCTABICHHBIX 3a/1a4,
ONTUMU3HUPYS MaTepHAJIbHbIE U HEMaTEpUaJIbHbIE 3aTPaThl;

. OpraHu30BbIBaTh 3()(PEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUISl JOCTHXKEHUS
IIOCTaBJIEHHOH 11eNH;

. COIOCTABJISITh IOJYYEHHBIH PE3yNbTaT JEATENIbHOCTH C IOCTABJIEHHOM 3apaHee
LEJIbIO.

Ilo3naeamenvnvle ynugepcanbHbvle yuedHble OelicmEus

BbInyCKHUK Hay4uTCH:

o UCKaTh W HAaXOAUTh OOOOIIEHHBIE CHOCOOBI pEIICHUs 3alad, B TOM YHCIIE,
OCYIIECTBIISITh Pa3BEPHYTHII MH(GOPMALMOHHBIA IMOMCK U CTaBUTh HAa €ro OCHOBE HOBBIE
(yueOHble ¥ TO3HABATENbHBIC) 33/1a4H;

. KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATh MH(OPMAIMIO C Pa3HbIX MO3MIIUH,
pacrno3HaBaTh U (PUKCHUPOBATh MPOTUBOPEYHS B NH(OPMALIMOHHBIX UCTOUHUKAX;

. UCIIONIb30BAaTh  pa3UYHble  MOJEIbHO-CXEMAaTHUeCKHe  CpeicTBa  JUId
NPEJCTaBICHUs CYIIECTBEHHBIX CBSI3€H M OTHOIIEHUH, a TaKXkKe MPOTUBOPEUNH, BBIIBICHHBIX B
UH(POPMALIMOHHBIX MCTOYHHKAX;

. HaXOJUTh W TPUBOJIUTH KPUTUYECKHE apPTyMEHTHl B OTHOIICHUH JCHCTBUHA H
CY)KIACHUM Jpyroro; CIOKOMHO M pa3yMHO OTHOCHUTHCS K KpPUTHYECKHMM 3aMEUYaHUsIM B
OTHOILIEHHH COOCTBEHHOTO CYX/IEHUs, pACCMaTPUBATh X KaK Pecypc cOOCTBEHHOTO pa3BUTHS;

. BBIXOJIUTH 32 PaMKU y4yeOHOro NpeaMeTa M OCYUIECTBIATH lieJCHAIPaBICHHBIHN
MOKMCK BO3MOKHOCTEH ISl HIMPOKOTO MEPEHOCa CPEICTB U CIIOCOOOB JIEHCTBUS;

. BBICTpauBaTh WHIUBUIYaJIbHYI0O OOpa30oBaTeNbHYI0 TPAeKTOPHUIO, YUHUTHIBas
OTPaHUYEHUS CO CTOPOHBI IPYTUX YUACTHUKOB U PECYPCHBIE OTpaHUYCHHUS;

. MEHSTb U YAECPKUBATh pa3HbIe MO3HUIIUHU B IO3HABATEIHHOMN EATEIILHOCTH.

Kommynuxamuenuvie ynusepcanvhoie yueonvie oeiicmeus

BbpInyCKHUK Hay4YuTCH:



. OCYIIECTBIISITH JEJOBYI0 KOMMYHHUKAIlMI0O KaK CO CBEPCTHHKAMH, TaK U CO
B3pOCIBIMH (KaK BHYTpU 00pa30BaTENbHONW OpraHM3alluy, TaK U 3a ee MpejaesaMu), MoadupaTh
NapTHEPOB JUIA JEJOBOH KOMMYHUKAIlMM HMCXOIS W3 COOOpaXeHUH pe3yabTaTUBHOCTH
B3aMMOJICICTBHS, a HE JINYHBIX CUMITATUH;

. IpU OCYILIECTBICHUH TPYMNIOBON paboOThl OBITh KaK PYKOBOAMUTEIEM, TaK U
YJIEHOM KOMAaH]Ibl B pa3HbIX poisAX (TeHepaTtop HIeHl, KPUTHUK, MCIIOJHUTENb, BBICTYINAIOLINH,
AKCIIEPT U T.1.);

. KOOPJMHHUPOBATh U BBIMOIHATH padOTy B YCIOBUSX PEATbHOI0, BUPTYAIbHOIO U
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBHS;

. pa3BEepHYTO, JOTUYHO U TOYHO H3JIaraTb CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) A3BIKOBBIX CPEJICTB;

. pacro3HaBaTh KOHQJIUKTOTCHHBIE CUTYAIlMU U MPEAOTBPAIATh KOH(MIUKTHI 10 UX
aKTUBHOM (haspl, BBICTpaMBaTh JEJIOBYIO M OO0pa30BaTelIbHYI0 KOMMYHHUKalMIO, wu30eras
JMYHOCTHBIX OLEHOYHBIX CYXICHUH.

Ilpeomemmnwie pe3yromameol.

BoinyckHUK HA 6230BOM YPOBHE HAYYMTCS:

. pacKpbIBaTh Ha MPUMeEpax pPojb XUMHUHM B (HOPMUPOBAHUM COBPEMEHHON Hay4HOU
KapTUHBI MUPA U B IPAKTHUUECKOH 1€ATEIbHOCTH YEJI0BEKa;

. JEMOHCTPUPOBaTh Ha MpPUMEpax B3aUMOCBSI3b MEXIYy XHUMHEH U JIpYrMMH
€CTECTBEHHBIMU HayKaMU;

. packpblBaTb Ha IpUMEpax TIOJOXKEHUS TEOPUU XUMHUYECKOIO CTPOCHHUS
A.M. Bytieposa;

. noHUMath Qusndeckuii cmuica Ilepuoanueckoro 3akona /.M. MenneneeBa u Ha
€ro OCHOBE OOBSICHATH 3aBUCUMOCTh CBOMCTB XMMHUYECKHX 3JIEMEHTOB M OOpa30BaHHBIX UMHU
BELIECTB OT 3JIEKTPOHHOTO CTPOEHMSI aTOMOB;

. OOBSCHATh TPUYMHBI MHOTOOOpA3usl BEIIECTB HA OCHOBE OOIIMX MpE/ICTaBIECHUN
00 UX COCTaBe U CTPOEHUH;

. IPUMEHATH IPAaBWJIA CHCTEMAaTUYECKOW MEXIyHAPOJHON HOMEHKJIATyphl Kak
CpeCTBA PA3TUUYEHUS U UACHTU(HUKAIIMY BEIIECTB 10 UX COCTaBY M CTPOCHHUIO;

. COCTaBJISITh MOJIEKYJIIPHBIE U CTPYKTYpHBbIE (POPMYJIbI OpraHMYECKHX BEIIECTB
KaKk HocuTelned MH(OpMaluM O CTPOSHHM BEIIEeCTBA, €r0 CBOMCTBAX W MPHUHAJJIEKHOCTH K
OIPECIIEHHOMY KJIacCy COEJUHEHMI;

. XapaKTepU30BaTh OPraHMUYECKHUE BELIECTBA II0 COCTAaBY, CTPOEHUIO U CBOMCTBaM,

YCTAaHABJIMBATH MPHUYNHHO-CIICACTBCHHBIC CBA3U MCKAY JaHHBIMU XapaKTCPUCTUKAMHU BEIICCTBA,



. IPUBOANUTh TPUMEPHl XMMUYECKMX PpEaKLHil, pacKpbIBAIOLUIMX XapaKTEepHbIE
CBOMCTBAa THUIMYHBIX TPEJCTABUTENEH KJIACCOB OpPraHMYECKMX BEIIECTB C LEJIbI0 HX
UJACHTUDHUKAIMY U O0BICHEHHS 007aCTH IPUMEHEHUS;

. IIPOTHO3UPOBATh BO3MOXKHOCTb IPOTEKAHUs] XMMHYECKHUX DPEaKLUHd Ha OCHOBE
3HAHUH O TUIIAX XMMHUYECKOM CBA3M B MOJIEKYJIaX PEareHTOB U MX PEAKLIMOHHOM CLIOCOOHOCTH;

. UCIIOJIb30BaTh 3HAHUS O COCTABE, CTPOCHUM U XMMUYECKUX CBOMICTBaxX BEILECTB
JUist 0€3011aCHOI0 IPUMEHEHHUS B IPAKTUYECKON AEATEIbHOCTH;

. IPUBOAUTE MPHUMEPHI MPAKTUYECKOI'O HCIOJIb30BAHUS MPOIYKTOB IEpepabOTKH
HE(THU U IPUPOJHOIO I'a3a, BEICOKOMOJIEKYJIAPHBIX COCANHEHUH (IIOIMITHIIEHA, CHHTETUYECKOTO
KayuyKa, alleTaTHOrO BOJIOKHA);

. IIPOBOAMTH OIBITHl 10 PACIO3HABAHUIO OPraHMYECKHUX BEILECTB: IJIMIEPUHA,
YKCYCHOW KHMCIIOTBI, HEIIPEAENIbHBIX XKHUPOB, IIIIOKO3bI, KpaxMaia, 0eJIKOB — B COCTAaBE MUIIEBBIX
IPOAYKTOB U KOCMETHUYECKUX CPE/ICTB;

. BJIAQJETh IpaBWIaMd U IpueMaMu Oe3omacHOM paboThl € XMUMHYECKUMU
BEILIECTBAMH U JIAOOPATOPHBIM 000PYJOBAaHHEM;

. yCTaHaBJIMBAaTh 3aBUCUMOCTb CKOPOCTHM XHMHYECKOM peakiuu M CMEIIEHUs
XMMHUYECKOTO PAaBHOBECUS OT PA3IMUYHBIX (DAKTOPOB C IIENBIO0 OIpPEIeICHUS] ONTHMAaIbHbIX
YCIIOBUHM MPOTEKAHUSI XUMUYECKUX ITPOLIECCOB;

. IPUBOJIUTH MPUMEPHI THIPOJIN3A COJEH B MOBCEAHEBHOMN KU3HU UETIOBEKa;

. IPUBOJIUTH NPUMEPHI OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEaKLUUN B NPUPOJE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEAEATEIBHOCTH OpPraHU3MOB;

. MPUBOJIUTH MPUMEPHl XUMHUECKUX PEAKIMM, paCKPHIBAIOLIUX O0IINE XUMHUECKHE
CBOICTBaA NMPOCTHIX BELIECTB — METAJIIOB U HEMETAJLJIOB;

. IPOBOJUTH PACUEThl HA HAXOXKJICHUE MOJIEKYIIpHONH (OPMYIIbI YIIIEBOI0POAA 110
IPOAYKTaM CTOPAaHHS M IO €ro OTHOCHUTEIBHOW IUIOTHOCTHM M MAaCCOBBIM JOJSM 3JIEMEHTOB,
BXOJISILIINX B €r0 COCTaB;

. BJIAJIETh MpaBUiIaMH 0€30MacHOro OOpalieHust ¢ €IKUMM, TOPIOUYMMHU U
TOKCHUYHBIMH BEILIECTBAMU, CPEICTBAMH OBITOBOI XUMHH;

. OCYWIECTBIIATh ~ IMOMCK  XMMHYECKOH  MHGpOpMAlMM 1O  Ha3BaHUSM,
uaeHTu(GUKaTOpam, CTPYKTYPHBIM (OpMyJiaM BEIIECTB;

. KPUTHYECKH OICHUBaTh W HWHTEPIPETHPOBATh XUMHUYECKYIO HH(MOpMAIHNIO,
COJIepKalyI0Cs B COOOILIEHUSIX CPEICTB MaccoBOM nHpopmanuu, pecypcax MHTepHeTa, Hay4yHO-
MOMYJISIPHBIX CTaThSX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B LIEJSAX BBIABICHUS

OIIMOOYHBIX CYXIE€HUN U GOPMUPOBAHUS COOCTBEHHOM MO3UIINY;



. NOPEJICTaBIsATh IMYTH pPEIIEHUS TI00AJbHBIX TMpoOJieM, CTOSIIUX Tepes
YCJIOBCYCCTBOM: 3KOJOTHUYCCKUX, SOHCPICTUICCKUX, ChIPLCBBLIX, U POJIb XUMHUHU B PCUHICHUU 3THX
pooJIeM.

BbinyckHUK Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUHTHCS:

. WUTIOCTPUPOBATH Ha MPUMEPAX CTAHOBJIEHUE U 3BOJIOLUIO OPTaHUYECKOM XUMUU
KaK HAyKU Ha Pa3JIMYHbIX HICTOPUUYECKUX FTarax €€ pa3BUTHS;

. HCIIOJIB30BaTh MCTOAbI HAYYHOI'O IIO3HAHHA IIPpW BBIIIOJIHCHUMW IIPOCKTOB H
yueOHO-UCCIIeIOBATeNIbCKUX —3aJad [0 U3YYEHHI0 CBOWCTB, CHOCOOOB TOJIy4Ye€HUS U
pacro3HaBaHMsI OPraHUYECKHUX BEIIECTB;

o OOBSCHSTH MIPUPOAY U CIIOCOOBI 00pa30BaHUS XUMUYECKOW CBSI3U: KOBAJICHTHOU
(moNsIpHOM, HEMOJIIPHOM), MOHHOM, METAUIMYECKOW, BOJOPOJHON — C IEJIbI0 OMNpeaeiIcHUs
XUMHYECKON aKTUBHOCTH BEIIECTB;

. YCTaHABIMBAaTh N€HETHUYECKYIO CBA3b MEXJY KJIacCaMH OPraHWYECKUX BEIIECTB
JJIsA O6OCHOBaHI/I$I HpHHHHHH&J’IBHOﬁ BO3MOXHOCTHU IOJYYCHUSA OPraHNMYCCKUX COCIII/IHGHI/Iﬁ
3a/laHHOT'0 COCTaBa U CTPOCHUS;

. YCTaHABIMBAaTh B3aUMOCBSI3M MeXAy (akTamMu U TEOpHeHd, NPUYMHON U
CJIEICTBUEM TIPU aHaJIN3€ MPOOJIEMHBIX CUTyalluii 1 00OCHOBAHUM MPUHUMAEMBIX PEIICHUN Ha

OCHOBE XMMHUYECKUX 3HAHUIA.

Conepmaﬂne npeamMera «KXuMus»

B cucreme ectecTBeHHO-HAayYHOrO 00pa30BaHMs XUMHsI KaK y4eOHBIM MpeIMeT 3aHUMaeT
BaXHOE MECTO B IO3HAHUM 3aKOHOB NPUPOJIBL, (POPMHPOBAHMM HAYYHOW KapTUHBI MHpAa,
XUMHUYECKOH I'PaMOTHOCTH, HEOOXOJUMOM IJIsi MOBCEJHEBHON »XM3HM, HABBIKOB 3/10pOBOTO U
0€e30I1acHOro JJIs 4eI0BEKa U OKpYXKAroIeH ero cpeibl o0pa3a »KM3HH, a TAK)KE B BOCIIUTAHUU
HKOJIOTUUECKOM KyJbTYpbl, (OPMHUPOBAHUM COOCTBEHHOM MO3MIMU 10 OTHOLICHHUIO K
XUMHUYECKON MH(OPMaIUH, OTydaeMOi U3 pa3HbIX HCTOYHHUKOB.

VYcnemHocTh M3ydeHHs ydyeOHOTOo IpeaMeTa CBsi3aHa C  OBJIAJCHHMEM OCHOBHBIMU
HNOHATUSIMM XUMHH, HAy4YHBIMH (pakTamu, 3aKOHaMH, TEOPHUSIMH, MPUMEHEHHEM IOJIyYE€HHBIX
3HAHWH NPH PEIICHUH NPAKTUYECKUX 3aay.

B cootBerctBun ¢ ®I'OC COO xumus MOXET M3ydaTbcs Ha 0a30BOM M YIiyOJIEHHOM
YPOBHSIX.

W3yuenne xumum Ha  0a30BOM  YpPOBHE OpPHEHTHPOBAHO Ha  oOecleYeHue
o011eo0pa3oBaTeabHON U OOUIEKYIBTYPHOM MOATOTOBKH BBITYCKHUKOB.

CO,Z[Cp)KaHI/IC 0a30BOro KypCa MO3BOJICT PACKPBITH BCAYIIHUEC HUACU U OTACIBHBIC
IMOJIOKCHH, BAXXHBIC B IIO3HABATCIBHOM W MHUPOBO33PCHYCCKOM OTHOIICHHWH: 3aBUCUMOCTH
CBOICTB BCIIECCTB OT COCTaBa H CTPOCHUA, 06yCHOBHCHHOCTB IMPUMCHCHUS BCHICCTB HX
CBOﬁCTBaMI/I; MaT€pruajIbHOC CAWMHCTBO HCOPTaHUYCCKUX W OPraHUYCCKHUX  BCIICCTB,



BO3pacTaroias pojb XUMHHM B CO3[JaHUU HOBBIX JIEKAPCTB U MaTEPUATIOB, B SKOHOMUU CHIPHS,
OXpaHe OKPYKaIoIel Cpebl.

N3yuenne mnpenMera «XuUMHUS» B 4YacTH (OPMHPOBAHUS y OOYYArOIIUXCS HAYYHOTO
MHUPOBO33PEHUS, OCBOEHHUS OOILEHAY4YHbIX METOAOB IIO3HAHUS, a TaKXe IPAKTUYECKOIro
NPUMEHEHHS HAYYHBIX 3HaHUI OCHOBAaHO Ha MEXIPEIMETHBIX CBS3SAX C MpeAMeTaMH obiacteit
€CTECTBEHHBIX, MATEMaTUYECKUX U TYMaHUTAPHBIX HaYK.

[Ipumepnass mporpamMMa ydeOHOro mpeaMeTa «XUMHUS» COCTaBlieHa Ha OCHOBE
MOJYJBHOTO PUHIUIIA TOCTPOSHHSI YIeOHOTr0 MaTepHaia, He ONpeessieT KOJINYeCTBO YacoB Ha
U3ydeHHue y4eOHOro mpeaMeTa M KJIacChl, B KOTOPBIX MpeIMeT MOoKeT u3ydarbes. KypcuBoM B
NPUMEPHBIX y4YEOHBIX TPOTpaMMax BBIJACICHBI D3JEMEHTHI COJEPIKaHUS, OTHOCSAIIMECS K
pe3yibTaTtaM, KOTOPBIM 00YYalOIIHecs «I10JIy4aT BO3MOKHOCTb HAYYHTHCS.

HpI/IMepHaﬂ nmporpamMma y4YUTbIBA€T BO3MOXKHOCTb IIOJTYUCHUA 3HaHPII>i, B TOM 4YHCJIC YEPE3
MPAKTUYCCKYIO ACATCIIBHOCTD.

ba3oBblii ypoBeHb
OCHOBBI OpraHNYecKoi XUuMHUH

IlosiBeHne 1 pa3BUTHE OPraHUYECKOM XMMHHM Kak HayKu. IIpenMer opranndeckon XUMuH.
MecTo u 3HaueHNE OPraHNYECKON XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.

XVMMHYECKOE CTPOEHUE KaK IOPAINOK COCIAMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO HX
BajgeHTHOCTH. (OCHOBHBIE TOJIOKEHUS TCOPUU XHUMHYCCKOI'0 CTPOCHHUA OPraHu4CCKHUX
coequHeHuil A.M. bytnepoBa. YTeponHBII CKeJIET OpPraHMYECKOM MoueKyibl. KpaTHocTh
XUMHUYECKON CBSA3M. 3aBUCUMOCTb CBOMCTB BELIECTB OT XHMHMUYECKOIO CTPOEHHS MOJIEKYIL.
N3omepust u uzomepsl. [lonarue o ¢yHkunoHanmpHOM rpymme. [TpuHiunsl kinaccudukanuu
OpraHMYecKUX coeauHeHud. CucremaTtnyeckass MEXIyHapoJHas HOMEHKJIATypa M MPUHIUIIBI
00pa3oBaHMs Ha3BaHUI OPraHUYECKUX COEIMHEHUM.

Ankanbel. Cmpoenue monexkynvl memarna. I'oMomorndeckuil psja ankaHoB. ['omoiory.
Homenkmarypa. M3omepust yriepogHoro ckeseTra. 3aKOHOMEPHOCTH HM3MEHEHHUS (PU3NUECKHX
CBOWCTB. XHMMHUYECKHE CBOMcTBa (Ha MpHUMepe MeTaHa M 53TaHa): PEeaKluu 3aMelleHUs
(ranoreHMpoBaHUe), NETHIPUPOBAHUS KaK CIOCOOBI MOJYYEHHUS BAXKHEHIIMX COEIMHEHUN B
OpraHMYECKOM CHHTe3€. ['opeHume MeTaHa Kak OIMH W3 OCHOBHBIX MCTOYHHMKOB TEIUIA B
IPOMBINUIEHHOCTH U ObITy. HaxoxaeHue B mpupoae M NpUMEHEHUe ankaHoB. [lowsamue o
YUKTIOAIKAHAX.

Ankensl. Cmpoenue monexynvt smunena. I'omonoruueckuil psn ankeHo. Homenknarypa.
W3omepus yriaepoJHOro CKejleTa M IIOJOKEHHsS KPAaTHOW CBA3U B MOJIEKyJe. XHMMHYECKUE
CBOMCTBA (Ha IIpUMEpE STWIEHA): PEaKIMK MPUCOSANHEHHs (TaIOTeHUPOBAHUE, 2UOpUPOBAHUE,
THJIpATalys, euopo2aio2eHuposanue) Kak crnocod Mmoiayd4eHus: (PyHKIMOHAIbHBIX MPOU3BOJHBIX
YIIE€BOAOPOAOB, ropeHus. Ilomumepusanus OSTUIEHAa Kak OCHOBHOE HAIIpaBIEHUE €r0
UCIIONIb30BaHus. [lonuaTuineH Kak KpYMHOTOHHAKHBIM MPOAYKT XMMHYECKOTO MPOU3BOJICTBA.
[IpumeHeHne sTuieHa.

Ankanuensl U kayuyku. [loHsTue 00 ankaaneHax Kak yriieBoJopoJiax ¢ ABYMs ABOWHBIMHU
cBsizaMu. [lonmumepusanus auBuHmna (Oyraauena-1,3) kak cnoco0 MoNy4eHUs CHHTETHYECKOTO
Kaydyka. HaTypanpHbIi W CHHTETHYECKMM Kaydyku. Bynkanusanums kaydyka. PesuHa.
IIpuMeHeHne KaydyKa U pe3UHBI.



Ankunbl. Cmpoenue morekyivl — ayemuneHa. 1'OMOJOTMYECKMI  psl  aJKUHOB.
Homenknarypa. M3omepus yriaepomaHOro ckejaeTa M IMOJ0KEHUS KPAaTHOW CBSI3U B MOJIEKYIIE.
XUMHUECKUEe CBOMCTBA (Ha MpUMEpe alleTUIICHA): PEeaKIMU MPUCOEIMHEHUS (TaIOTeHUPOBAHKE,
euopuposanue, TUOpATALUS, UOPO2ANO2eHUPO8AHUe) KaK CIoco0 MOJy4deHHs IOJIUMEPOB U
JIPYruX TOJE3HbIX MPOAYKTOB. ['OpeHHE aleThiieHa KaKk MCTOYHUK BBICOKOTEMIIEPATypPHOTO
TJIaMEHU JJIS CBapKu U pe3ku MeTauioB. [I[puMeHenue aneruiieHa.

Apenbl. beH301 Kak MpencTaBUTENh apOMAaTHYECKHX YIIIEBOAOPONOB. Cmpoerue
Monexkynvl 6en301a. XUMUYECKHE CBOWCTBA: PEAKIMH 3aMElICHHS (TaJOreHUpOBaHUE) Kak
Croco0 TONy4eHUs] XMMHYECKHUX CPEJICTB 3aIIUThl PACTEHUH, MPUCOSANMHEHUs (TUAPUPOBAHNUE)
KaK JI0Ka3aTeJIbCTBO HENpPEAeIbHOIO XapakTepa OeH3ona. Peakmus ropenus. IlpuMeHenue
OeH30:a.

Xumus ¥ sHepretuka. [IpupoaHble HCTOYHUKH YIIIeBOAOPOAOB. [IpupoaHbIl U MOy THBIN
He(QTSHOM Ta3bl, MX cocraB U ucnoiab3oBaHue. CoctaB HedTH U ee nepepaboOTKa.
Hedrenponykrsl. OxraHoBoe uunciao OeHzuHa. OxpaHa OKpyKarolled cpeapl mpu
HedTenepepabOTKe M TPAHCHOPTHPOBKE HE(TENPOIYKTOB. AJIbTEpHATHUBHbIE HCTOYHUKHU
JHEPrUu.

Cnuptsl. Knaccudukanus, HOMEHKIATypa, U30MEpUs CIIUPTOB. METaHON M 3TaHON Kak
IPEJCTaBUTENIN TMPEAETIbHBIX OJHOATOMHBIX CIUPTOB. XUMHMUYECKHE CBOMCTBa (Ha mpuMepe
METaHOJIa M DSTaHOJIA): B3aHMMOJCICTBHME C HATPUEM Kak CIOCcO0 YCTAHOBJIECHHUS HaIHYMs
THJIPOKCOTPYIIIbI, PEaKIMs ¢ TaJoreHOBOJOPOJaMU Kak CHOcOoO0 IOJIY4EeHHUs pacTBOPHUTENEH,
JeTuapaTanns Kak CIoco0 MONMy4deHHs JTWiIeHa. Peakuusi rOpeHHs: CHHPTHI KaK TOIUIUBO.
[Ipumenenne MmeraHona u draHosa. Du3nonIOrMUeckoe AEUCTBHE METaHOJA M 3TaHOJIA Ha
OpraHM3M 4YeJOBEKAa. OTWIECHIVIMKOJAb W TJIMIEPUH KaK MPEJCTABUTENU IPEAEIbHBIX
MHOI0aTOMHBIX CIIUPTOB. KadecTBeHHas peakiys Ha MHOTOATOMHBIE CIIMPTHI U €€ IPUMEHEHUE
JUIsL paclio3HaBaHUs TNIMLEPUHA B COCTaBE KOCMETHUYECKUX cpencTB. [IpakTuueckoe mpuMeHeHne
STUJICHTJIMKOJIS U [JIMLEPHUHA.

®enon. CtpoeHue MoJekynbl GpeHona. Bzaumuoe enusnue amomos 8 molekyie genona.
Xumuueckue ceouicmea: 63aumooelcmeue ¢ HaAmpuem, 2UOPOKCUOOM HAMPUs, OPOMOM.
[Tpumenenue penomna.

Anpaeruasl. Meranans (opmanbAeru) U 3TaHalb (aUeTalbJeru]l) Kak MpeJCcTaBUTENN
OpelenbHbIX albJeruaoB. KadecTBeHHbIE peakiuM Ha KapOOHWIBHYIO TIpymniy (peakius
«cepeOpsiHOTO 3epKajiay, B3aumojencTBue ¢ ruapokcuaom Menu (II) m ux nmpumeHenue nms
OoOHapy>KeHHsI TpeNleNbHbIX AlbJIETU0OB B IPOMBIIUICHHBIX CTOYHBIX BOAAX. TOKCHYHOCTH
anpaeruaoB. [Ipumenenue Gopmanbaeruia u aneranbIeruia.

KapOboHoBbIe  KHMCIOTBI. YKCycHasi KHUCIOTa KaK MPEACTaBUTENb  IPEIENbHbBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCJIOT. XMMUYECKHE CBOMCTBA (HA MPUMEpe YKCYCHON KHMCIOTHI):
peakuuy C MeTaUIlaMH, OCHOBHBIMH OKCHJIAMHM, OCHOBAaHUSMH M COJSIMH KAaK IOJATBEPKICHUE
CXOJ/ICTBA C HEOPraHMYECKUMH KHCIOTaMH. Peakius sTepuduKalMu Kak CHoco0 IMOIydyeHHs
cnoxHbIX 3¢pupos. [Ipumenenue ykcycHol kucioTel. IlpencraBienne o BbICIIMX KapOOHOBBIX
KHCJIOTaX.

Crnoxuble 3¢upsl 1 kupbl. CroxkHbIE 3)UPBI KaK MPOAYKTHI B3aUMOJIEHCTBHS KapOOHOBBIX
KUCIOT co crnupramu. [IpumeHeHue cCiloXHBIX 3S(UPOB B NHUINEBOM U mHapproMepHOi
IPOMBIIIIEHHOCTH. JKHUPBI KaK CIOXKHBbIE 3(UPbI INIMIEPUHA U BBICIIMX KapOOHOBBIX KHUCIOT.
PacturenbHble WM JKMBOTHBIE XUpPBI, MX COCTaB. Pacno3HaBaHHME pACTUTENBHBIX >XKMPOB HA
OCHOBAaHUHU HX HENpelenbHOro xapakrtepa. Ilpumenenue xupoB. I'maponns wim OMblUIEHHE
KUPOB KaK CIIOCOO MPOMBIIIIEHHOTO IMOJIY4YEHHUs COJieH BBICHIMX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT. MoroIiue cBOcTBa MbLIA.



VYraeBoasl. Knaccudukanus yriaeBomoB. HaxoxneHue yrieBogoB B mpupoje. [mrokosa
KaKk anmpaeruaocnupT. bpokenuwe rmroko3bl. Caxaposa. [udpoaus caxaposvl. Kpaxman u
[EJUTI0JI03a KaK OMOJIOTHUYECKUE MOIMMEphl. XMMUYECKHE CBOMCTBAa Kpaxmajia M ILEJUIIOJIO03bI
(ruaponn3, KauecTBEHHas peakius ¢ HOAOM Ha Kpaxmall U ee IpUMEHEHue i1 OOHapyKEeHUs
KpaxMmaia B MpoAykTax nutanus). [Ipumenenue u 6uonorudeckas poib yriaeBoaos. [lonsrue o6
MCKYCCTBEHHBIX BOJIOKHAX Ha IIPUMEPE alleTaTHOI'O BOJIOKHA.

Wnentudukanys OpraHUYECKHX COCOUHEHHH. [ enemuueckdas c6a3b Medncoy Kiaccamu
opeanudeckux coeourenuu. TUBI XUMUYECKUX PEaKkUii B OPraHUYECKON XUMHUU.

AmuHOKHCHIOTH U Oenku. CocTaB M HOMEHKJIAaTypa. AMHHOKHCIOTHI Kak amdoTepHbIe
opranuveckue coenuHenus. l[lenTunHas cBsi3b. buonorndyeckoe 3HAYEHHE O-aMHHOKHUCIOT.
O06nacT MpUMEHEHHsI aMHHOKHCIIOT. benku kak npupoabie 6nononmmepsl. COCTaB M CTpOCHUE
0enkoB. XMMHUYECKUE CBOMCTBAa OENKOB: TUAPONU3, AeHaTypanus. OOHapyx)eHHe OEIKOB MpHU
IOMOIIM Ka4yeCTBEHHBIX (LBETHHIX) peaknuid. llpeBpamieHus OeTKOB NMHIIM B OpraHu3Me.
buonornueckue ¢pyHKIMU OEIKOB.

XuMHuA ¥ KHU3Hb

Xumus u 310poBbe. JlekapcTBa, pepMEHThI, BUTAMUHBI, TOPMOHBI, MUHEPAIbHBIE BOJBI.
[IpoOnemsbl, CBs3aHHBIE C MPUMEHEHUEM JICKapCTBEHHBIX NpenapaTtoB. BpenHbie MpUBBIUKU U
dakTopbl, paspyliarolie 3J0pOBbe (KypeHHe, YIOTpeOJIeHHe ajaKorois, HapKOMaHus).
Panmonansnoe nutanue. ITuwesvie 0obasku. OcHo8bl nuwesol XUmuu.

XvMHUs B TIOBCETHEBHOW XHM3HU. Moronme U ductsmue cpeacrsa. Cpedcmea 60pvobl ¢
ObLIMOBLIMU ~ HACEKOMbIMU:  peneiieHmul, uHcekmuyuosl. CpeacTBa IJWYHOW THUTHEHBI U
kocmeTuku. [IpaBuna 6e3onmacHoi pabOTHI ¢ €IKUMHU, TOPIOYMMH M TOKCHUYHBIMH BEIIECTBAMU,
CpeICcTBaMU OBITOBOM XHMUHU.

JlabopaTopHbIe ONBITHI
1. U3roroBnenue Moaenei MoJIeKyJl yriaeBoAOPOIOB.
2. O3HakoMJIeHHE ¢ 00pa3laMu MPOAYKTOB HedTenepepaboTKu.

3. Okucnenue staHona okcuaom menu (I1).

n

. PacTBOpeHue rnuneprHa B BoJie U €ro peakuus ¢ ruapokcuiom meau (1I).
5. XuMuueckue cBocTBa eHoa.

6. OxucneHre MeTaHais (3TaHalst) OKCUIIOM cepedpa.

7. Oxucnenne Metanans (3Tanans)ruapokcugom meau (II).

8. PacTBOpHMOCTBH >KHPOB, JI0Ka3aTeIbCTBO HMX HENPEAEIbHOTO XapaKkTepa, OMbBUICHHE
KHUPOB.

9. CBolicTBa IITIOKO3bI KaK ajlbJAETUAOCIUPTA.
10. IIpuroroBnenne KpaxMaabHOTO KJIEHCTEPA U B3aUMOAECUCTBHE C HOJIOM.
11. I'maponu3 kpaxmaiia.

12. [BeTHBIE peakIy Ha OeNKH



IIpakTnyeckune padoThl

1. TTonnyyenue sTUiIeHa U U3YYEHUE €T0 CBOMCTB.
2. IlonydyeHne yKCyCHOM KUCIIOTBI U U3yUYEHUE €€ CBOCTB.
3. Pemienue skcriepMMeHTaIbHBIX 33/1a4 Ha pacliO3HaBaHUE OPraHUYECKHUX BEIIECTB.

TeopeaneCRne OCHOBbBI XMMHH

Crpoenue BemectBa. CoBpeMeHHass MOJAENb CTPOSHUS aToMa. JIEKTPOHHAsS
KoHpurypamust atomMa. OcHogHoe u 6030ydicoeHHble cocmosanus amomos. Kiaccudukarus
XMUMHYECKUX 3JIEMEHTOB (s-, P-, d-amemenThbl). OCOOCHHOCTH CTPOCHHS JHEPreTHUYCCKHX
ypoBHell atomoB d-anemeHToB. Ilepwomuueckas cucreMa XUMHUYECKHX »diemeHtoB JI.U.
MenneneeBa. @uszndeckuii cmbica Ilepmoandeckoro 3akona .M. MenneneeBa. [lpuunnsl u
3aKOHOMEPHOCTU M3MEHEHHUsI CBOMCTB 3JIEMEHTOB M UX COCJAMHEHHM MO MEpHoJiaM U TpymaMm.
DJIEKTpOHHAs TPUPOJA XUMHUUECKOH CBSI3U. OJIEKTPOOTPUIIATEIBHOCTh. Buabl XUMHUUYECKOMN
CBSI3U (KOBaJCHTHAsl, MOHHAs, METaJUIMYECKasi, BOJOPOJIHASA) U MEXAaHH3MbI €€ 00pa3oBaHUSI.
Kpucmannuueckue u amopgnvle sewecmea. Tunvi Kpucmaniiuueckux peuemox (amomuas,
MONEKYIAPHASA, UOHHAS, MEMALIudecKds). 3a8ucumocms Qu3uUuecKux ceOUCme geujecmsa om
muna Kpucmaiiudeckou pewemxu. [IpuaruHbl MHOr00Opa3us BEUIECTB.

XUMHUECKUEe peaklnu. ['OMOTreHHble U reTeporeHHble peakuuu. CKOpOCTh peakinu, ee
3aBUCHUMOCTh OT pa3JIM4YHbIX (PAKTOPOB: IMPHUPOJABI PEATUPYIOLIUX BEIIECTB, KOHLEHTPaLUU
pearupyromux BeIIeCTB, TEeMIepaTyphl, IUIOMAAN PEAKIMOHHON MOBEPXHOCTH, HaIHUUs
KaranuzaTtopa. Posb KaTtaau3aTopoB B MPUPO/IE U MIPOMBILIUICHHOM Mpou3BoicTBe. OOpaTUMOCTh
peakiuii. XUMUYECKOE PABHOBECHE M €r0 CMEIICHUE TMOJ JEHCTBUEM pa3IUYHBIX (aKTOPOB
(KOHIIEHTpAIMsl PEareHTOB WIM NPOIYKTOB PEAaKIMH, JABJICHHE, TEMIEepaTrypa) IJs CO3JaHHs
ONTHUMAJBHBIX YCIOBUI MPOTEKAHUS XUMUYECKUX MPOIECCOB. /JucnepcHuvle cucmemvl. Ilonamue
o xonnoudax (3onu, eenu). Mcmunuvie pacmeopwvl. Peakuuu B pacTBOpax 3IIEKTPOJUTOB.pH
pacTBOpa Kak MOKa3aTeiab KHUCIOTHOCTH cpelpl. ['maponu3 coneid. 3HaueHWE THUApOJIM3a B
OHMOJIOTHYECKUX 0OMEHHBIX HpOHeccaX.OKI/ICJ’II/ITGJ'II)HO-BOCCTaHOBI/ITeJ'H)HBIC pCaKknuuu B
NpUPOJE, MPOU3BOJCTBEHHBIX MpoOIeccax U KU3HEAEATEIbHOCTH OpPraHu3MOB. OKHUCIUTENBHO-
BOCCTAHOBHUTEIILHBLIE CBOMCTBA MMPOCTBIX BCUICCTB — MCTAJJIOB T'JIAaBHBIX U IMOOOYHBIX MOATPYIIIT
(Menp, >Kene30) M HEMETAJIOB: BOJOPOJA, KHCIOpOJAa, TajloreHOB, cepbl, a3oTa, (Gocdopa,
yriaepoaa, kpemHus. Kopposust MeramioB: BUAbl KOPPO3WH, CHOCOOBI 3aIIUTHI METAIOB OT
KOppo3uu.  Onekmponuz  pacmeopoé u  pacniagos. Illpumenenue  snekmpoausa 8
nPpOMbIUUTIEHHOCMU.

I/ICKyCCTBeHHLIe U CHHTETHYECCKHE MaTEpHaAJIbI

NMckyccTBeHHBIE TOJTUM e p bl. [lonydeHrne HCKYCCTBEHHBIX ITOJIMMEPOB, KaK
IPOAYKTOB XHMHYECKOM MOIUGUKAIMM HPUPOAHOTO MOJIMMEPHOTo Chipbsi. VICKyccTBEHHBIE
BOJIOKHA (amreraTHbI HIEJIK, BHCKO3a), 1504 CBOMCTBA 51 IIPUMEHEHNE.

CuHTeTHUYECKHUE NOJHUMEDp bl [loyueHne CHHTETUUECKNX TIOJUMEPOB PEAKLIUSIMU
MOJIMMEPHU3ALMU U TOJUKOHACHCAUu. CTpyKTypa INOJMMEPOB JIMHENHAs, pa3BETBICHHAsA M
IIPOCTpaHCTBEHHAs. [IpencraBuUTeNM CHUHTETUYECKUX IIJIACTMACC: IIOJUATWIEH HU3KOIO U
BBICOKOTO JABJICHUS, MOJUIIPONMICH W NMOJUBUHWIXIOpUA. CHHTETUYECKHE BOJIOKHA: JIABCAaH,
HUTPOH 51 KaIpoH.

Hemoncrpauuun. Komneknusa miactMace U u3fenuid u3 HuUX. KOJUIEKIIMM MCKYCCTBEHHBIX U
CUHTETUYECKH BOJIOKOH W W3Jenui u3 HUX. Pacrno3HaBaHHE BOJIOKOH IIO OTHOILICHHIO K
HarpeBaHUIO U XUMUYECKU PEAKTUBAM.

XuMud 1 )KU3Hb



Hayunsle MeTonpl mo3HaHus B XUMHUH. VcTOouHMKHM XuMudeckoil mHpopmauuu. [lomck
UHpOpPMALMU [0 Ha3BaHMUAM, HUICHTU(UKATOpPAM, CTPYKTYpHbIM (opmyiaam. MoaennpoBaHue
XMMHYECKHX IPOLECCOB M SIBICHUM, XUMUYECKUN AHAAU3 U CUHmMe3 KaK METOAbl Hay4HOTIO
IIO3HAHMSL.

XuMHSL U CeJIbCKOE XO035i1icTBO. MuHepaibHble W opraHudeckue ymoopenus. Cpeactsa
3aILUTHl PACTCHUM.

Xumusi B crpoutenberBe. llement. beton. Ilomgbop onTUManbHBIX CTPOUTEIBHBIX
MaTepuasoB B MPAKTUYECKON JEATEILHOCTH YeJIOBEKa.

XUMHUS U IKOJOTHS. XUMUYECKOE 3arpsI3HEHUE OKPYXKAKOIIEH CPEAbl U €ro MOCIEICTBHUSA.
Oxpana rugpocdepsl, TO4YBHI, aTMochepsl, (pIopsl U PpayHbI OT XUMHUUECKOTO 3arps3HEHUSI.

JlaGopaTopHble ONBITHI

1. 3y4eHue BIUSHUS pa3IuYHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOU PEaKIUH.
2. OmpenesneHne xapakTepa cpebl yHUBEPCATbHBIM HHAUKATOPOM.

3. M'uaponus coneit.

IIpakTHyeckue padorTsbI:

1. [Tonyuenue, cobrpanue 1 pacro3HaBaHKUE ra3oB.

2. Pemienne sKkCiepruMEHTANIBHBIX 3a71a4 110 TeMaM «MeTtaibsi» u «HemeTamib.
3. KauecTBeHHbIE peakiliyi Ha HEOPraHUYECKUE BEIIECTBA U MOHBI.

THnbI pacyeTHBIX 3a1a4:

Haxoxnenne monekynsipHOil (OpMySbl OPraHUYECKOTO BEIIECTBA MO €r0 TJIOTHOCTH M
MacCCOBBIM JIOJISIM AJIEMEHTOB, BXOJISAIIUX B €r0 COCTAB, WJIU IO MPOAYKTaM CrOpaHUsl.

Pacuetsr maccoBoif 1011 (Macchl) XUMUUYECKOTO COSTUHEHUS B CMECH.

Pacuersr macchl (0ObeMa, KONHUYECTBA BEIIECTBA) MPOIYKTOB PEAKIUU, €CIU OJHO U3
BEIIECTB JJAHO B U30BITKE (MMEET TIPUMECH ).

Pacuersr mMaccoBoii unu 0OBEMHOM JONHM BBIXOJA MPOJAYKTa PEAKIMH OT TEOPETUUYECKH
BO3MOKHOTO.

Pacuets! TernoBoro ¢ dexra peakium.

PacueTrbl 00BEMHBIX OTHOIICHUM Ta30B NMPU XUMHUYECKUX PEaAKITUSIX.

Pacuetrsr macchl (0ObeMa, KOJMHUYECTBA BEIIECTBA) MPOJIYKTa PEAKIUH, €CIH OJHO U3
BEIIECTB JIaHO B BHJIE PACTBOPA C ONpPEAEIEHHON MacCOBOM JI0JI€il paCTBOPEHHOTO BEILIECTBA.






Temarnueckoe u noypouHoe niaanuposanue (10 kiacc)

Paspnesnbl Tembl Konunuectso Coneprxanue cranaapra [ToypouHoe nnanupoBaHue
4acoB
Teopus crpoeHus 3 IlosiBieHMEe M pa3BUTHE OPraHUYECKOM XUMHUH Kak 1.IToBTropenue no teme «Ctpoenue atoma. I13 u
OPraHUYECKHUX Hayku. I[Ipenmer opranumueckoit xumuu. Mecto u | [ICXD  JI.M.MengeneeBa,  OCHOBHBIE  KJIacChl
COEMHEHHIA. 3HAYEHWE OpPraHU4YeCKOW XUMHHM B  CHCTEME | HEOPraHMYECKUX COCITUHEHUIN.
€CTECTBEHHBIX HayK. 2.CraproBas KoHTpoibHas pabora Nel mo Teme
XUMHYECKOE CTPOEHHUE KaK NOpANOK coequnenus | «Ctpoenne atoma. 113 m IICXD JI.M.Menneneena,
aTOMOB B MOJIEKYJIE COTJIaCHO UX BAJICHTHOCTH. OCHOBHBI€ KJIACCHl HEOPTaHUYECKUX COCAMHEHUIN.
OCHOBHBIE MOJIOKEHUS TEOPHU XUMHYECKOTO 3. Teopust CTpPOEHHsS OPraHMYECKHX COEIAMHEHMUIT
CTPOEHHsI OPTraHNYECKUX COCAUHEHUN A.M.bytaeposa.
A.M. byrnepoBa. YriiepoaHblii CKeJleT
OpraHNYeCKOM MOJIEKYJIbl. KpaTHOCTh XMMHUYECKON
CBSI3U. 3aBUCUMOCTb CBOMCTB BELIECTB OT
XUMHUUYECKOT0 CTPOEHHS MOJIeKy. M3omepus u
nuzomepsl. [ToHsTHE 0 QYHKIIMOHATBLHOM TpyMIIe.
[TpunHtUIBI KIacCU(UKAITUU OPTAaHUIECKUX
coequHeHuil. CucreMaTndeckasi MeKIyHapoJHas
HOMEHKJIaTypa U MPUHIUIIBI 00pa30BaHUs Ha3BaHUI
OpPraHUYECKUX COEIMHEHUM
VYri1eBoaopoasl U UX 11 Anxanbel. Cmpoenue monexynvl memana. | 1.IIpenensHbie yraeBoAOPOIB :aTKaHBI.
[IPUPOAHBIE l'omonornuecknii  psx  ankaHoB.  ['omosorw.
2. W3omepus aikaHOB. U HOMEHKJIaTypa
HUCTOYHUKHU Homenknarypa. M3omepust yriepogHoOro CKenera.

3aKOHOMEPHOCTH U3MEHEHMsI (PU3NYECKHX CBOWCTB.
XUMHYECKHE CBOWCTBAa (Ha IpUMEpPE MeTaHa H
9TaHa): PEaKIMH 3aMemIeHUs (TaJOTeHUPOBAHUE),
NETUIPUPOBAHHUS ~ KaK  CHOCOOBI  IMOJIyYeHHUs
BAOXHEHIINX COEIMHEHUN B OPraHUYECKOM CHHTE3E.
l'openne MeraHa Kak OJUH M3  OCHOBHBIX
UCTOYHHUKOB TeIja B IMPOMBIIUICHHOCTH U OBITY.
Haxoxaenue B mpupoje M NPUMEHEHHE aJIKaHOB.
Ilonsamue o yuxknoanKkanax.

'omonornyeckuit psan , romosoru. CTpyKTypHas
U30MEPHS.

3. CBoiicTBa akaHOB U X MPUMEHEHUE.

4. AJZKeHbl, ux ceoticmea u npumMeHnenue.

5.Ankaauensl. [IpupoaHbiil Kaydyk.

6.Ankunbl. CBOWCTBA alKMHOB M WX MPUMEHEHHE.

7.Apensl. CBOICTBa apEHOB U UX IPUMEHEHHE.




Anxensl. Cmpoenue monexkyavt smunena. | 8.HepTtb U mpoayKThI ee mepepaboTKH.
l'omosornueckui psig ankeHoB. HomeHknatypa.

M30oMepusi  YIVIEPOTHOTO CKeleta M rojiokenus | O [IPUPOHBIH U MOMYTHBIH HEQTAHOM raspl.

KpaTHOM CBSI3M B MOJIEKyJIe. XMMHUYECKUE CBOWCTBA

(Ha npuMepe 3TI/IHeHa): pe€akuuu TPUCOCAUHECHUS 10.I'eneTnueckas B3alMOCBS3b KJIaCCOB
(ramoreHupoBaHue, eudpupoganue, ruaparanus, | YIACBOAOPOIOB.
audpozanozenuposanue) kak crocod momyuenns | 11.KoHrposbhas pabora Ne2 o TeMe

(YHKIIMOHATBHBIX MPOHU3BOIHBIX  YIJIEBOJOPOJIOB, «YTJIEBOIOPOIBI»

ropenud. Ilonmumepusanusi 3THIEHa KaK OCHOBHOE
HallpaBJICHUE €ro UCIoib30oBaHus. [lommaTunen kak
KPYIHOTOHHAQKHBIN MPOAYKT XUMHUYECKOTO
npou3BoACTBa. [I[pumenenne 3TuiieHa.

Ankaguensl W Kayuyyku. llonsatue 00
aJKaMeHax Kak yrieBOAOpOIax C ABYMS IBOMHBIMU
cBs3simu. [lonmmepusanusa nuBuHUIA (OyTaaueHa-
1,3) kak cnoco® TMOJIy4eHUS CHUHTETHYECKOIO
Kayyyka. HaTypalbHBI U CHHTETHYECKUI Kay4yKH.
Bynkanmzanmsa kaydyka. Pesuna. Ilpumenenue
KayyyKa U pEe3UHBI.

Anxunbl. Cmpoenue Monexkynvl ayemunend.
l'omonornueckuin psax  ankuHoB. HoMmeHknatypa.
N3omeprst yriepoJHOro ckKeilera W IOJIOXKEHHS
KpaTHOM CBSI3M B MOJIEKYJIE. XUMUYECKUE CBOMCTBA
(Ha mpuMepe areTusIeHa): Peakiuu MPUCOCTUHEHUS
(raoreHupoBaHue, eudpupoeauue, TUApATALNS,
2UOPO2ANlo2eHUPOBaHUEe) KaK CIOC00 TOydeHUS
MOJJMMEPOB U JIPYTUX IIOJE3HBIX MPOIAYKTOB.
l'openue aleTUIICHA Kak HWCTOYHHK
BBICOKOTEMIIEPATYPHOTO IUJIAMEHH MJIS CBapKU U
pe3ku MetauioB. [[pumMeHeHne aneruieHa.

Apenbl. beH3071 Kak npeacTaBUTeIb apOMaTUYECKUX
yraeBonopoaoB. Cmpoenue monekynvl 6eH30.a.
XUMHUYECKME  CBOMCTBA: pPEaKUUU  3aMELICHUS




(ramoreHupoBaHHWE) KAk  CHOCOO  TMOJydYeHHUS
XUMHYECKHX CpEICTB 3aIUTHI pacTeHuid,
MIPUCOCTUHCHUS (ruppupoBaHme) KaK

JI0Ka3aTeIbCTBO HEMPEASIILHOTO XapakTepa OeH30a.
Peaknus ropenus. [Ipumenenue 6eHzorna.

Xumus ¥ 3HepreTuka. [IpupoaHbie ICTOYHUKHT
yriaeBo10poaAoB. [IpupoaHelil ¥ momyTHBIN
HeTSIHOH ra3bl, UX COCTaB U UCTIOIH30BAHUE.
CocraB Hedtu u ee nepepadorka. HedrenpoaykTsi.
OxkTtanoBoe uucio 6enzuHa. OxpaHa OKpy>x)arolen
cpensl pu HedTenepepadboTKe U TPAHCTIOPTUPOBKE
He(TenpoAyKTOB. AJTbTEpHATUBHBIC HCTOYHUKHU
SHEPruM.

Kucnopoaconep:xarme
OpraHUYEeCKHE
COCIUHCHU A
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Cnuptel. Knaccudukanusi, HOMEHKIATypa,
U30MEpHsl COUPTOB. MeTaHOI M 3TaHONI  Kak
MIpe/ICTaBUTENN MpeeabHbIX OJTHOATOMHBIX
COUpTOB. XHMHYECKME CBOMCTBAa (Ha IpUMeEpe
METAHOJIa M JTaHOJA): B3aUMOJCHCTBUE C HAaTpUEM
Kak crnocob YCTaHOBJICHHUS HaJIU4us
TUIPOKCOTPYHIIBI, PEAKIUS C TallOr€HOBOJIOPOIaMU

KaK crnocob MOJIy4ECHUS pPacTBOPUTEIIEH,
Jeruapartanuss Kak Cloco0 MOJy4eHHs HTUIICHA.
Peaknusa  ropeHusa:  cIMpTBl  Kak  TOIUIMBO.
[IpumeHeHne METaHOJIa 51 JTaHOJIA.

®du3noI0ruvecKoe AeicTBIE METaHoIa M 3TaHoja Ha
OopraHn3M 4YCJIOBCKaA. OTHICHTIINKOIL H TIMLOCPHUH
Kak HNOpCACTABUTCIIN NPCACIbHBIX MHOTOATOMHBIX
CIIMPTOB. KauectBennas pP€aKknusga Ha MHOTOQTOMHBIC
CIIUPTBI MU €€ IMNPUMCHCHHUC IJId PACIIO3HABAHUA
rimoepruHa B COCTaBE KOCMCTHUUCCKHX CPEACTB.

1.0anoatomuble cnivpThl. CBOMCTBA CHUPTOB M X
IIPUMEHEHHE.

2.MHOT0aTOMHBIC CITUPTEHI.

3.@enoubl. CBolicTBa (peHONA U UX IPUMEHEHHE.

4. Anpoeruisl.

5.0JIHOOCHOBHLIG Kap6OHOBLIe KHUCJIOTHI.

6.ITpaktuueckas padora Ne 1 «Ilomyuenue ykcycHOH
KHCIIOTBI W u3ydeHue ee cBoucTB. [IpaBmiia
0e30macHOCTH MpH PaboTe C €IKUMH, TOPIOUYUMH U
TOKCHYHBIMHU BELIECTBAMMU)

7.CnoxHble 3(UpBHIL.

8. Kupsr .

9.VrieBosbl.




[IpakTHueckoe NpPUMEHEHHWE ATUICHTIUKONS U
[JIMIEPUHA.
®enon.  CtpoeHue MoOJeKysbl  (eHoa.

Bzaumnoe enusnue amomoe 6 monexyne ¢herona.
Xumuueckue  ceoticmea:  83aumooelicmeue ¢
Hampuem,  2UOPOKCUOOM  Hampus,  OpoOMOM.
[Ipumenenue denomna.

Anpneruasl. Meranans (popmanbuerun) u
dTaHanb  (aumeTalbleruj) Kak MpeacTaBUTENn
MpeIeIbHBIX aNbJACTHI0B. KauecTBEeHHBIC peaKiuu
Ha KapOOHWIIbHYIO TPYIIYy (peakius «cepeOpsHoro
3epKajiay, B3aHUMOJACHCTBHE C THIPOKCHIOM MEIU

(I) u wux mnpumeHeHwe [Uisi OOHApY>KEHUS
MpeNeIbHBIX  aNBJACTHAOB B IPOMBIIUICHHBIX
CTOYHBIX  BOJaX. TOKCHYHOCTH  ajbJAETHJOB.

[Ipumenenue popmanbaeruaa u aneTaibAaeTuIa.
KapOoHoBbIE KHUCIOTBL. YKCyCHas KHCIOTa
KaK TMPEJICTAaBUTENb TMPEIEIbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. XHWMHUYECKHE CBOWCTBa (Ha
MpuUMepe  yYKCYCHOM  KHCJIOTBI):  pEaKkluu C
MeTaJlJIlaMi, OCHOBHBIMH OKCHJAaMH, OCHOBaHUSIMU U
CONIIMH  KaK  TOATBEPKIEHHWE  CXOACTBA  C
HEOPraHUYeCKUMHU KHCIIOTaMHU. Peaktus
sTepudUKAIMN KaK CIIOCO0 TOJYYCHHS CIOKHBIX
s¢upoB.  [IpuMeHeHHE  YKCYCHOM  KHCIOTHI.
[IpencraBneHue o BRICIINX KAPOOHOBBIX KHUCIIOTAX.
Crnosxubie 3¢upsl 1 KUpbl. CI0KHBIE YUPHI
KaK TPOAYKTHI  B3aUMOJCHCTBUS  KapOOHOBBIX
KHCJIOT cO cnupramu. llprMeHeHue CIoXKHBIX
a¢upoB B MUIIEBON " naphroMepHOn
MIPOMBIIIJICHHOCTH. JKUpPBI Kak CIOXHBIE A(UPBI
TNIMOEPUHA M BBICHIMX  KapOOHOBBIX  KHCIIOT.
PacturenbHble W KUBOTHBIE JKHUPBI, HUX COCTaB.

10.Pemenue 3agau no teme «Kuciaopoaconepxamniue
OpraHUYECKUE COCAUHEHUS.




Pacno3naBanue PacTUTENbHBIX KUPOB Ha
OCHOBaHMM WX  HENpPEIeTbHOr0  XapakTepa.
[Ipumenenue xupoB. I'maposnn3 wWiIM OMBUIEHUE
KHUPOB Kak CIOCOO MPOMBIIIICHHOTO TMONyYeHUs
COJIeH BBICHIMX KapOOHOBBIX KHCJIOT. MbBLIA Kak
CONM BBICHIMX KapOOHOBBIX KHUCIOT. Moromue
CBOMCTBA MbLIa.

VYraeBoasl.  Knmaccudukanms — yrmeBoaos.
Haxoxnenue yrineBonoB B mpupoze. ['nmoko3a kak
anpaerugocnupt. bpokenuwe riaroko3sl. Caxaposa.
Tuoponus caxaposvl. Kpaxman u 1eIoio3a Kak
OMOJIOTHYECKHE MOTUMEPBl. XUMHUYECKHE CBOHCTBA
Kpaxmalia U IeJUTI0I03bl (THAPOIU3, KaueCTBEHHAs
peakius ¢ MoJI0M Ha KpaxMall U €€ IPUMEHEHUe NSt
OoOHapyKeHHsI KpaxMmajla B TPOAYKTaX MHUTAHUSA).
[Ipumenenune u OuWOIOTHYECKAsT POJIb YTIEBOIOB.
[TonsiTHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha MpUMEpE
alleTaTHOTO BOJIOKHA.

WNnentudukaius opraHu4ecKux COeTUHEHUH.
T'enemuueckas cés3b medncoy Kuaccamu
opeaHudeckux coeoureHuu. TUIBl XUMHUYECKUX
peaKkrii B OpraHn4eCKON XUMHUH.

A3zoTcoaepikaiue
OpTaHHYECKHE
COCTMHEHUS

AMuHOKHCTOTHI 1 Oenku. CocTaB M1 HOMEHKIIATypa.
AMUHOKHUCIIOTHI KaKk aM(OTEPHBIC OPTaHUIECKUE
coenuHeHus. [lentuaHas cBsa3b. buonoruueckoe
3HAYEHUE 0-aMUHOKHUCIIOT. O0IacTH IPUMEHEHUS

AMUHOKUCIIOT. benku kak mpupoHbIe
ouononumepsl. CocTaB U CTpoeHUE OEIKOB.
XUMUYEeCKUE CBOMCTBA OEITKOB: THAPOIU3,

nenarypanus. OOHapykeHue OEJKOB IMPY MTOMOIIH

KaueCTBEHHBIX (IIBETHBIX) peakuuil. [IpeBpatienus

0enKoB MUK B opranu3Me. buonornyeckue
(GyHKINN OEJIKOB.

1.ITonsiTue 00 a30TCOAEPKAIIMX OPraHUYECKUX
coeqUHEeHNIX. AMUHEL. AMHHOKHCIIOTEI .

2.benku.

3.KauecTBeHHBIC pEaKIMH HA OTJEIbHBIC KJIACCHI
OpraHuuecKkux coeauHeHuii. IIpakTuueckas paboTa
No 2 . Pemrenne 3KCiepUMEHTANIBHBIX 3a/1a4 10 TEME
«XUMHUYECKHUE CBOMCTBA OpraHUYeCKHUX
COCTUHEHUIN.




I/ICKYCCTBCHHI)Ie u
CHUHTCTUYCCKUC
MaTcepHralibl

BBICOKOMOHCKYJIHPHBIC COCAUMHCHUS, BOJIOKHA U
J1aCTMaccChl.

1.IloHATHE O CUHTETHUYECKUX BBICOKOMOJIEKYJIPHBIX
coenuHenusx. [lomumepsl. I1nacTmaccsl.

2.Kayuyku 1 BOJIOKHA.
3.Ilpaktuueckass pabora Ne3. PacnosnaBaHue
BOJIOKOH U IIJIJACTMAccC.

XUMHS U )KU3Hb

Xumust 1 310poBbe. JlekaperBa, GepMeHTsI,
BUTAMUHBI,  TOPMOHBI, = MHMHEpaJbHBIE  BOJBI.
[Tpobnemsl, CBSI3aHHbIE c IIPUMEHEHUEM
JIEKapCTBEHHBIX IIpenapaToB. BpeaHble NpuUBbIUYKY U
GbakTopsl, paspymammme 370poBbe  (KypeHue,
ynorpebiaeHue AJIKOTO0JI4, HapKOMaHHUs).
Pammonansnoe  muranue.  [luwegvie  0obasku.
OcHo8bl nuuesol Xumuu.

XuMHs B TOBCETHEBHOM KM3HU. Moromyie 1
yuctamue cpeacrtsa. Cpedcmea 60pvob ¢
ObIMOBLIMU HACEKOMBIMU: PEnellenmbl,
uncekmuyuowvl. CpeicTBa JINYHOM TUTHEHBI U
kocMeTHKu. [IpaBuna 0e3onacHoi paboThI C €IKUMH,
TOPIOYMMH U TOKCUYHBIMH BEILIECTBAMH,
cpencTBaMu OBITOBON XMMHH.

1. Xumust u 3mopoBbe. JlekapctBa, (epMeHTHI,
BUTAMUHBI,  TOPMOHBI, =~ MHUHEpPAJIbHBIE  BOJBIL
[TpoGnemsl, CBSA3aHHBIE c IIPUMEHEHHUEM
JIEKaPCTBEHHBIX IIPENApaTOB.

2.Xumus u numa. KanopuifHOCTh KUPOB, OCIKOB U
YTJIEBOJIOB.

3.XuMug B TOBCEOHEBHOW JKU3HU. Moromue u
gucTsnme cpencraa.. [IpaBuna 6e3omnacHoi paboOTHI ¢
Cpe/icTBaMU OBITOBON XMMHH.

4. XvuMHUYeCKHEe BEIeCTBA KaK CTPOUTENbHbIE U
MOZICJIOYHBIE MaTepualbl. BemiecTBa, UCIOIb3yeMble
B nonurpauu,  KUBONUCH,  CKYJBITYpE,
apXUTEKTYypE.

5. IlpomexxyToyHas arTecTanusl.

6. XUMHUYECKOe 3arpsi3HEHHE OKpPY)KaIoLIed cpeabl U
ero  TOCIEACTBUSA.  BiusiHME  OpraHUYECKHX
COEJIMHEHUH Ha OKPYXAIOIIYIO Cpeny.




TemaTnyeckoe 1 NoypoyHoe naaHuposaHue ( 11 knacc)

Pa3nenst Tembl | KonnuectBo CopepxaHue cranaapra [ToypouyHoe miaHupoBaHue
4acoB

Bsenenue 1 1.BBoHBIM MHCTPYKTaX 1o TEXHUKE

0€30MacHOCTH.
[Ipeamer xumun. CrapToBasi KOHTPOJIbHAs

pabora.

Crtpoenue 16 OcHoBHBIC cBeeHuss O crpoeHuMu aroma. Crtpoenue | 1.OCHOBHBIE CBEIEHHS O CTPOCHHH aTOMA.

BelIeCTBa

aroma: coCTaB sjipa (HYKJIOHBI) U 3JIEKTpOHHAast o0onouka. [lonstue

00 wm3oronax. IloHATHE O XHMUYECKOM DJIEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJJMHAKOBBIM 3apsIIOM sIpa.
DJIEKTpPOHHAs1  000104ka. OCO0CHHOCTH  CTPOCHHUs

3J1eKTPOHHBIX 000/104€eK NepexoAHbIX 3jieMeHTOB [loHsATHE O
BaJICHTHBIX 3JEKTpoHaX. OTOOpa)keHHE CTPOEHUS SIEKTPOHHBIX
000JI04€K aTOMOB  XHMHYECKHX JJIEMEHTOB C  IOMOIIbIO
ANEKTPOHHBIX M ANIEKTPOHHO-TpadudecKux GopMys. IIEeKTPOHHBIE
CEMENCTBA XUMHYECKUX JIEMEHTOB.

Ilepuoauyecknii 3akoH W mnepuoamveckass cucrema JI.HU.
MenneneeBa. Ousuveckuii cmpicn npuHATOr B Tabmume J[. U.
MenneneeBa CUMBOJIMKH: MOPSIAKOBOTO HOMEpaA dJIEMEHTA, HOMEpa
nepuofa W

HOMEpa [Ipennoceliku

TPYIIIbL.

[leprognueckoro 3akoHa M TEOPHUM XUMHUYECKOTO CTPOCHMUS

OTKPBITHUA

2.9neKTpoHHAas 000J10UKa. OcobenHoctn
CTPOEHHS DJIEKTPOHHBIX 000JOYEK MEPEXOIHBIX

OJICMCHTOB.

3.Ileppoauueckuii 3akoH W TepUOAUYECKAs

cucreMa J[.M. MenneneeBa. IIpoBepouHas
paboTta Nel «IIepnognueckas cucTeMa
Mengeneesa I .1.».

4 VonHass XHMMHYECKasd CBsA3b M  HOHHEIC

KPUCTAJUIMYECKUE PELIETKU.

5.KoBaneHTHas XxuMHUYecKas CBsA3b. ATOMHBIC U

MOJICKYJISIPHBIC KPUCTAJIJIMYCCKUC peI_HéTKI/I.

6.Meraumnueckas CBSI3b.

7.BomoponHas  cBa3p.  Egunas mpupona




OPraHUYEeCKUX COCIUHEHUM; pOJIb JIMYHOCTH B HUCTOPUU XUMUH;
3HQUCHUE NPAKTUKA B CTAHOBICHUM M PA3BUTUU XUMHUYECKUX
TEOPHUH.

Honnasn XHMHYecKast CBSI3b " HOHHbIE
KpHCTALJIMYECKHE pelIéTKU. KaTHOHBI U aHUOHBL: MX 3apsabl U
KIacCUpUKAIMs 1O COCTaBy Ha TMPOCTBIE H  CIOXKHEBIC.
[IpencraButenu. IloHsTre 00 MOHHON XMMHYECKOW CBsI3u. oHHAas
KpUCTAITMYECKass peméTKka M (U3MUYECKUE CBOMCTBA BEIICCTB,
00yCIIOBIICHHBIC THM CTPOCHHEM.

KoBasienTHan ATOMHBIE H

XUMHYECCKas CBA3b.

MOJIEKYJIIPHbIE KpHCTa/uIn4eckue pemérku. [lonarue o
KOBAJEHTHOM CBSI3U. OJNEKTPOOTPULATENILHOCTh, HENOJSpHas U
MOJSIpHAs KOBAJICHTHBIE CBSI3M. KpaTHOCTh KOBAJIEHTHOM CBSI3H.
Mexanu3Mbl 00pa30BaHUsI KOBAJEHTHBIX CBs3CH: OOMEHHBIA U

AOHOPHO- aKHCHTOpHLIﬁ. HOHHpHOCTL MOIJICKYJIBI, KaK CJICACTBHUC

XUMHUYECKUX CBI3EH.

8.Ilomumepsl OpraHuyecKue.

9. IlonuMepsl HEOPraHUYECKHE.

10.I'a3000pa3HbIe BEmIECTRA.

11.IIpakTiuaeckas padota Nel
«[lomydyeHue, pacro3HaBaHUE

Ia30B».

U coOupaHue

12 .)Kunkue Berecrna.

13.TBepable BeliecTBa.

[IpoBepounass  pabora  No2

COCTOSIHHA BCUICCTB».

«ArperaTHble

14.luctiepcHbI€ CUCTEMBI U PaCTBOPBHI.

15.CocraB BemectBa. CMmecH.

16.KonTponpHass  pabota

CtpoeHue BemecTBa»

Nelmo

TEMC

«




HO.H}IpHOCTI/I CBA3U U FGOMeTpI/II/I MOJICKYJILI. KpI/ICTaJIJII/I‘-IeCKI/IC
peH_IéTKI/I C OTHUM THUIIOM CBiA3U: MOJIeKyJISIpHLIe U AaTOMHBIC.
dusznueckue  CBOWCTBA  BEIIECTB, OOYCJIOBJICHHBIE  THUIIOM
KPUCTAJUTMYECKUX PEIIETOK.

MeTanaundeckasi cBsa3b. [IoHATHE 0 METAINIMUECKON CBI3HU
U MCTAINIMYCCKUX KpI/ICTaJIJII/IIIGCKI/IX peméTKax. CDI/ISI/IIIGCKI/IG
CBOMCTBA METAJUIOB HAa OCHOBE HX KPUCTALIMYECKOTO CTPOCHHS.
[IpumeHeHne MeTaIoB Ha OCHOBE UX CBOMCTB. UEpHBIC U 1IBETHHIC
CILJIaBBI.

Bonoponnas xummnuyeckasi CBA3b.MeXMONEKYIApHAsS U
BHYTPUMOJIEKYIISIpHAs BOZOPOAHBIE CBSI3H. 3HaueHne

MCIKKMOJICKYIIIPHBIX BOJOPOAHBIX CBsI3e B npupoac M KU3HU

YCIO0BCKa.

HOJII/IMepr OpraHn4ecKue u
Heoprannqecmle.HonyquHe MMOJINMCPOB peakuusIMU
MoJIMMEpuru3anun u INOJIMKOHACHCAIIUH. Baxueiiue

MPEACTABUTENH TJIACTMACC W BOJIOKOH, X TOJy4YE€HHE, CBOMCTBA U
HpI/IMeHeHI/Ie. HOHSITI/IC (6] HeopFaHI/I‘—IeCKI/IX HOJ'II/IMean n #ux
MpeACTaBUTENH.

I'a3000pa3nbie  BemecTBa. ArperatHble  COCTOSIHHS
BemecTBa. ['a3pl. 3akoH ABoraapo A ra3oB. MoJsIpHBIA 00beM

ra3000pa3HbIX BEMIECTB (TIPH H. V.).




Kuakue BemecrBa. Kunkocrtu. Mcrnonabp3oBanne BOIbI B
OBITY U Ha MPON3BOACTBE. MUHEpaTbHBIC BOJIBI.

AMopdHBIE BeIIECTBA U KPHUCTAIMYECKUE BEIIECTBA, WX
OTJIMYMUTENIbHBIE CBOWCTBA. THIBI KPUCTAIMYECKUX PEIIETOK.
Kpucrannmueckas pemerka. MlonHbie, MeTauinueckue, aTOMHbBIE U
MOJICKYJIIPHBIE ~ KPUCTAUIMYECKHE  PEHIETKU.  3aBUCHMOCTH
(DU3UYECKUX CBOWMCTB BEIIECTBA OT THMA KPHUCTALIMYCCKOMN
peleTKu. AJIOTPOIHS.

JucnepcHble cucteMbl M pacTBopbl. [lonsiTue
ouCIIepCHOM (aze U JUCNEPCHOHHOW cpeie. ArperarHoe
COCTOsIHHME pa3Mmep dacTull (asbl, Kak OCHOBA IS Ki1accu(UKauu
JUCIIEPCHBIX CUCTEM. DMYIbCUH, CYCIIEH3UH, a3pO30JIM — TPYIMIIbI
rpyOOUCIIEPCHBIX CUCTEM, MX MpPEICTABUTENH. 307U U Teau —
TPYNIBl TOHKOJAUCTIEPCHBIX CUCTEM, UX TpencraButenu. [lonsarue o
CUHEPE3UCEe U KOArylsinu

CocraB BemecrBa. CMmecnm. CMecu HW  XUMHYCCKHUC
coenuHeHHs. ['OMOTeHHBIE U TETepOTeHHBbIE cMecHu. MaccoBasi U
0o0BbeMHast 1071 KOMITOHEHTOB B cMecH. MaccoBasi 107151 TpuMecei.
MaccoBasgs  nmonst  pacTBOpEHHOro  BemiectBa.  ModsipHas

KOHICHTpalusd BCIICCTBA.

XUMHYECKHE

peakmuu

IHonsiTne 0 xMMHUYeckoil peakuuu. Peakuum, uaymue

oe3 M3MEHEHU A cocTaBa BellecTBAIIOTPONU3ALMS U

1.ITonsaTEe O XMMHUYECKOW peakuuu. Peakumw,

uaymue 6e3 N3MEHEHHUsI COCTaBa BEIIECTB




U30MepH3alns, KaKpeakiuud O0e3 HM3MEHEHHUS COCTaBa BEIIECTB.
Annorponus ¥ €€ IPUUNHBL.

Knaccupukanuss XuMu4ecKMX peakiuii, NPOTeKaIMuX
¢ U3MeHeHHeM cocTaBa BeulecTB. Kiaccudukanus peakuuit mo
pa3IMYHbIM OCHOBAaHUSAM: II0 YHCIYy U COCTaBy pEareHTOB M
MPONYKTOB, TO ¢a3e, MO HKCIOIb30BAHMIO KaTajau3aropa WIN
dbepmenTa, 1o TermoBoMy 3 dekty. TepMoxuMudeckue ypaBHEHUs
peakiui.

Cxopocth XxuMHYecKHX peaknuii. DakTopbl, 0T KOTOPBIX

3aBUCUT CKOPOCTh XMMHMYECKUX PEAKIMI: IPUPOIA pPearupyromux

BEUIECTB, TEMIleparypa, IUIOMIAJb HUX  CONPHUKOCHOBEHMS
pearupyromux  BEIIECTB, WX KOHUEHTPALHUsA, MPHUCYTCTBHUE
karanuzaropa. Ilonstme o  karanuze. @DepMmMeHTH,  Kak

Ouonoruyeckre Karaau3aTopbl. MHIrMOMTOpBL, Kak «aHTOHMMBI»

2.Kmaccuduxarnms XUMHUYECKUX peaKkuuid,

MPOTCKAIUX C UBMCHCHHUEM COCTaBa BCUICCTB.

3.CKOpOCTh XUMUYECKOU PEAKIUH.

4.00paTuMocTh XUMHUUYECKUX peaKkuui.
XUMUYECKOE  paBHOBECHE,  YyCIOBHS  €ro
CMEILIECHUS.

[IpoBepounass ~ pabora  Ne3 «CkopocTb

XUMHNYCCKHUX peaKHHﬁ»

5.Ponp BOABI B XMMHYECKHX peakuusx. Teopus

SHCKTPOHHTH‘ICCKOﬁ JUCCoranmu.

6.I'mnponus.

7.OKHUCIINTEIbHO-BOCCTAHOBUTEIBHbBIC pCaKkuunu.

DNEeKTPOIU3.




KaTaJn3aTopoB U UX 3HAUYCHUE.

O0parumMocTh XHMHYECKHX peaknuil. XuMHYecKoe
paBHOBecHe, YycJoBHsL ero cMemenus. Kiaccuduxanums
XMMUYECKUX peakluil o0 Npu3HaKy ux HampasieHus. [lonsatue o6
00paTHMBIX peaKIUsIX U XUMHUYECKOM paBHOBecud. [Ipuanmn Jle-
[latenbe u cnocoObl CMEUIEHUS XMMHUYECKOIO PaBHOBECHS.
OOmiast xapakTepUCTHKa peakUuil CHHTE30B aMMMakKa W OKCHJa
ceprl(VI) 1 paccMoTpeHHEe yCIOBUM CMEIIEHUSI UX PaBHOBECHS Ha
IIPOU3BOJICTBE.

Poas Boabl B XxuMuuyeckux peakunusx. Teopus
JEeKTPOJIUTHYECCKONH JHCCONMANMH. PacTBOPMMOCTh BELECTB B
Boze. BoxmHble pacTBOpBI. ONEKTPOIUTBI U HEIIEKTPOJIMTHI.
Crenenp aneKkTpoauTH4ecKor auccouuanuu. CuiibHbIE U clla0ble
BJIEKTPOJUTHI. YPAaBHEHUS AJIEKTPOIUTUYECKOW JTUCCOLIMAIWH.
Peakuuu B pacTBOpax 3JIEKTPOJUTOB. MeEXaHU3M JUCCOLUALMH.
Crynenuatas nuccoumauus pH pactBopa Kak TmoKasaTelb
KHCIIOTHOCTH CPEJBbI.

I'maposmm3.O06patumelii. M HEOOpaTUMBIA  THUAPOJIU3HI.
I'mpponmus  coneit u  ero Tumbl. ['MApOINM3  OpraHUYECKUX
COEJMHEHUI B JKMBBIX OPraHU3MOB, KaK OCHOBa OOMEHa BEIECTB.
ITonaTue 006 »HEpreTMUEcKOM OOMEHE B KJIETKE U POJIM I'MIpOin3a

B HEM.

8.Konrponpuas pabora

«XUMHYECKHUE PEAKLIUN.

No2

1o

TEMC




OKHCINTEIBbHO-BOCCTAHOBUTE/IbHBIE peaKkuuu.
duekTpoau3.CTeneHb OKHCIEHUS U €€  OIpelelieHue 10
(dopMynaM OpraHMYeCKHX U HEOPraHMYECKUX BELIECTB. DJIEMEHThI
U BEIECTBA, KAK OKUCIUTENM W BoccraHoBuTenu. Ilonsatme o
Ipoleccax  OKUCIEeHUuss U BoccraHoBieHus.  CocraBieHue
YPAaBHEHUH XUMHUYECKMX pEaKIUMid Ha OCHOBE 3JIEKTPOHHOIO
OanaHca.XapakTepUCTHKA  JJIEKTPOJIN3a, KaK  OKHUCIUTENIbHO-
BOCCTAHOBHTEIbHOIO Imporecca. OCOOCHHOCTH  3IIEKTPOJIN3a,
IPOTEKAIOLEr0 B  pacTBOpax 2MeKTpoiauToB. [IpakTuueckoe
IPUMEHEHHE DSJIEKTPOJM3a: IOJyYeHHE TaJoreHOB, BOAOPOJA,
KHMCIIOPOJIa, LIEJIOYHBIX METAJJIOB U ILIEJIOUEH, a TaKKE aJIFOMUHUS
UIEKTPOJIM30M pacCIUIaBOB M PacTBOPOB  COECIMHEHUH 3THUX
aneMeHToB. lloHATHE O ranbBaHOIIACTHKE, TalbBaHOCTEIHH,

padUHUPOBAHUHU [IBETHHIX METAJLIOB.

BemectBa n

UX CBOMCTBA

Metanabl. ®usnyeckue cBOMCTBa METAIIOB, KaK (DYHKIIHS
UX cTpoeHus. JleneHue MeTasuioB Ha IPYMIbl B TEXHUKE U XUMUH.
XHWMHUYECKHE CBOMCTBA METAUIOB U DIEKTPOXUMUYECKUN psf
HanpspkeHuil. [loHsTHe o0 MeTtamnorepMun (aJIFOMMHOTEPMUM,
MarHueTepPMHH | JIp.).

Hemeranubl. buaaropoannsie  raspl.Hemeramuibsl — kak

OKUCIUTEIN. Hewmerannbt Kak BOCCTAHOBUTEIIN. Pan

1.Metamisl.

2 .Hemeramnel.

3.0xcuapl. Kucnortel.
[IpoBepounass  pabora  Ne3 «Mertaisl.

HewmeTaminy.

4 Ilpaxktrueckas padora Ne2 o Teme
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ANIEKTPOOTPHIIATEIILHOCTH. MIHEpTHBIC W OJIarOpOTHBIC Ta3bl.
Oxcuabl. Kucaorsl. Hemeraniasi».Heoprannueckne
ampoTepHble COCIMHEHUS: OKCHAbBI M TUIPOKCUIBI, — UX
CBOICTBa U moiydeHue. AM(pOTepHble OPraHUYECKUE COEIMHEHUS
Ha 0OpuMepe aMUHOKHCIOT.  llenTuabpl W nmenTuaHas CBS3b.
Kucnorel ¢ TOUKHM 3peHUS ATOMHO-MOJIEKYJISPHOIO YYEHUS.
Kucnorel ¢ TOYKM 3peHHMS TEOPUU  BIIEKTPOIUTHYECKOU
aucconuanuu. KuciaoTrel ¢ TOYKM 3peHUS MPOTOHHOW TEOPHH.
OOme XuMHUYeCcKre CBOMcTBa KUCIOT. Kimaccupukamnust KMCIoT.
OcHoBanusa.OCHOBaHUS C TOYKM 3pEHUS  aTOMHO-
MOJIEKYISIpHOTO yueHHsl. OCHOBaHMSI C TOYKHU 3pEHHS] TEOpUU
ANEKTPOIUTHYECKOW auccounanuv. OCHOBaHUS C TOUYKU 3pPEHUS
npotoHHOW Teopun. Krnaccudukamus ocHOBaHH. XUMHUYECKHE
CBOMCTBA OPraHUYECKUX U HEOPTraHUYECKUX OCHOBAHUU.
Coum.Knaccuduxkamms coneit. JKECTKOCTh BOMIBI U CITOCOOBI
e€ yctpanenus. [lepexon kapboHara B rugpokapOoHAT U 0OpaTHO.

OO01me XUMAYECKIE CBOMCTBA COJIEM.

ONPEACIICHUIO CBOMCTB KUCIOT.

5.0cHOBaHUsL.

6.Comnu.

7.]'eHeTnyeckasi CBA3b MEKIY

Kj1acCaMu COG,Z[I/IHGHI/II;'I.

HN3YUCHHBIMU

8.HpOMe)KYTO‘{Ha$I aTTcCTauusa

9. Ypok cucremaTu3auy 3HAaHWM.







Kpurepun 1 HOpMbI OLIEHKH Pe3yJIbTaTOB 0CBOEHHSI Y4eOHOH NMPOrpaMmmbl
Kputepuu onienuBanus:

1. OueHka yCTHOro 0TBeTA.

OT1merka «5» :
- OTBET IIOJIHBIM U IIPABWIbHBIM HA OCHOBAaHUY U3Y4YECHHBIX TEOPUH;
- Marepual H3J0KEH B ONPEIEICHHON JIOTMYECKOW IOCIIEN0BATEIbHOCTH, JINTEPATypPHBIM
SI3BIKOM;
- OTBET CaMOCTOSITEJIbHBIN.

OTBeT «4» ;
- OTBET NOJIHBIM U IPABUWJIbHBIM Ha CHOBAHWH U3YYEHHBIX TEOPHIl;
- MaTepuaj U3JI0KEH B ONPEIEICHHON JIOTMYECKOU IT0CIEA0BATEIBHOCTH, IIPU 3TOM JOIYLIEHBI
JIBE-TPU HECYIIECTBEHHbIE OLUTNOKH, UCIIPABJICHHBIE 110 TPEOOBAHUIO YUUTETIS.

Ot1mertka «3» :
- OTBET NOJHBIA, HO MPHU ITOM JOIYIIEHA CYIIECTBEHHas OLIMOKAa WM OTBET HEIOJHBIH,
HECBSI3HBIM.

OTmeTKa «2» :
- [pU OTBETe OOHAPYKEHO HEMOHMMAaHHE Y4YalllUMCS OCHOBHOTO COJIEpXaHUs Y4eOHOro
MaTepuarna Wi AOMYIIEHbI CYyIIECTBEHHbIE OMIMOKH, KOTOpbIE yJalUiics HE MOXKET UCIPABUThH
MIPY HABOJSIIIMX BOMPOCAX YUUTENS, OTCYTCTBUE OTBETA.

2. OueHKa IKCNEePUMEHTAIbLHBIX YMEHHId.

- O1leHKa CTaBUTCS HA OCHOBAHUM HAOJIOACHHMS 32 YUAIIUMUCS U MUCbMEHHOI'O OTYeTa 32
paboty. OTMeTKa «5»:
- paboTa BBINOJIHEHA MOJTHOCTHIO U IPABUIIBLHO, CHETIaHbl IPABUIbHbBIC HAOIIOACHUS U BBIBOIBL,
- DKCIIEPUMEHT OCYHICCTBJICH IO IUIAHy C YYETOM TEXHHKHU O€30MaCHOCTH W MPABHII PabOTHI C
BEIIECTBAMH U 000PYI0BAaHHEM;
- TIPOSIBJICHBI OPTAHMU3AIMOHHO - TPYAOBBIC YMEHHUS, MTOIICPKUBAIOTCS YUCTOTA PaboUero Mecra
Y TIOPSZIOK (Ha CTOJIE, YKOHOMHO HCTIONB3YIOTCS PEAKTUBBI).

OT1meTKka «4» :
- paboTa BBIMOJIHEHA MPAaBUIBHO, CAENaHbl MPaBUIbHbBIC HAOMIOJACHUS U BBIBOJBI, HO MPU STOM
OKCIIEPUMEHT MPOBEJICH HE MOJIHOCTHIO WJIM JIOMYIICHBI HEeCYIIECTBEHHBIC ONMUOKH B paboTe ¢
BelIeCTBAaMH U 000PYIOBaHUEM.

OT1meTka «3»:
- paboTa BBINIOJIHEHA MPABHJILHO HE MEHEE YeM HAIOJIOBUHY WU JOMYIIeHa CYIIeCTBEHHAS
ommnoOKa B X0/1€ SKCIIEPUMEHTA B OOBSICHEHUH, B 0hOpMIIEHUHU pabOThI, B COOIIOJCHUM MPaBUI
TEeXHHUKHU 0€30MacHOCTH Ha paboTe ¢ BelecTBaMU U 000pyI0BaHUEM, KOTOpasi UCIIPABISETCS 1O
TpeOOBAaHUIO YUUTEIS.

OTMmeTKa «2»:
- JomyIIeHbl ABe (¥ 0ojiee) CyIIECTBEHHBIE OIIMOKU B XOJ€: DKCIEPUMEHTA, B OOBSICHCHHUH, B
opopmieHUH pabOThl, B COONIOACHUM TPAaBUI TEXHHKH OE30MacHOCTH Mpu padoTe ¢
BEIIECTBAMH W OOOPYJOBaHHWEM, KOTOpBIC ydYaIIMiCS HE MOXKET HWCIPABUTh JIaxe II0
TpeOOBAHUIO YUUTEIS;
- paboTa He BBIMOJIHEHA, Y yUYaIIerocsi OTCYTCTBYET SKCIIEPUMEHTATLHBIC YMCHHS.

3. OueHka yMeHUi pemiaTh pacyeTHbIe 3aJa4vu.

OT1MeTKAa «5»:
- B JIOTHYECKOM DPACCYXXJEHWU M PEIICHWH HET OIMMOOK, 3ajava pelieHa pPaMOHATIbHBIM
CII0COO0M;

OtmeTKka «4»:



- B JIOTHYECKOM PACCYXKICHHH W PEIICHHUS HET CYIIECTBEHHBIX OMIMOOK, HO 3aJadya pelieHa
HEepaIMoHAIBHBIM CITOCOOOM, WIIM JIOMYIIEHO HEe 00iee IBYX HECYIECTBEHHBIX OIMNOOK.
Ot1meTka «3»:
- B JIOTMYECKOM pPaCCYXJCHUHM HET CYIIECTBEHHBIX OMIMOOK, HO JOIYIIEHA CYIIECTBEHHAs
omurOKa B MAaTEMaTUYECKUX pacyerax.
OTmeTKa «2»:
- IMEETCS CYIIECCTBCHHBIE OITUOKHU B JIOTHYECKOM PACCYKICHHUH U B PCIICHUU.
- OTCYTCTBHE OTBETa Ha 3aJlaHuE.

4. OueHka NUCbMEHHBIX KOHTPOJIbHBIX PadoT.
OTtMeTKAa «5»:
- OTBET IOJIHBIM U IPABWIBHBIA, BO3MOXKHA HECYIIIECTBEHHAS OIINOKA.
OTtMeTKa «4»:
- OTBET HEIOJHBINA WU JOIYIICHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIMOOK.
OtMeTKa «3»:
- paboTa BBINIOJIHEHA HE MEHEEe YeM HAIOJIOBUHY, JOIYIeHA OJJHA CYIIECTBEHHAs OLIHOKA U MPU
9TOM JIBE-TPHU HECYIIICCTBCHHEIE.
OTMeTKAa «2»:
- pabora BBITIOJHEHA MEHBIIE YEM HAIOJOBUHY WU COJEPKUT HECKOJIBKO CYIIECTBEHHBIX
OIINOOK.
- paboTa He BBIOIHCHA.
[Ipu olLleHKe BBIMOJHEHUS MHUCbMEHHOM KOHTPOJIBHOM paboThl HEOOXOIUMO YUYHTHIBATH
TpeGoBaHuUs eMHOrO OphorpadhuIeckoro pexxnuma.

5. OueHka TecTOBbIX padoT.

Tectbl, cocTosimue U3 MATH BOINPOCOB MOXKHO HCIOJIb30BaTh MOCIE M3YYEHUS KaxI0TO
Marepuana (ypoka). Tect uz 10—15 BonmpocoB UCTIONB3YyETCS ISl IEPUOAMYECKOTO KOHTPOJIS.
Tect n3 20—30 BompocoB HEOOXOMMO UCIOIB30BATH JAJISi UTOTOBOT'O KOHTPOJISL.

[Ipu olleHMBaHUY UCTIOJIB3YETCS CIEAYIONIAs IIKaja: I TECTa U3 MATH BOIPOCOB

* HET OIIMOOK — OIEHKA «5»;

* 07lHA OIIMOKA - OLIEHKA «4»;

* JIBE OIIMOKN — OLIEHKA «3»;

* TPU OLIMOKH — OLIEHKA «2.

Jns recra u3 30 BOpocoB:

* 25—30 nmpaBUIBHBIX OTBETOB — OIIEHKA «5;

* 19—24 npaBUJIBbHBIX OTBETOB — OLIEHKA «4»;

* 13—18 npaBuIbHBIX OTBETOB — OLIEHKA «3»;

* MeHbIIE 12 NpaBUIBHBIX OTBETOB — OLICHKA «2).

6. Onenka pedepara.

Pecdepar orneHnBaeTcs o cieayomumM KpUTepUsIM:

* coOmroeHre TpeboBaHMit K €ro 0(pOPMIICHHIO;

* HEOOXOJUMOCTh M JOCTaTOYHOCTH JUIS PAaCKPBHITHS TeMbl MPUBEICHHOW B TEKCTe pedepara
uH(pOopMaLnu;

* yMEHHUE 00yJaroerocsi CB0O0O0IHO U3JIaraTh OCHOBHBIE HJIeU, OTPAKEHHEIE B pedepare;

* CIIOCOOHOCTH 00YYaroIIerocs MOHATHh CYTh 3aJaBa€MbIX WIEHAMU aTTECTAIlMOHHONW KOMHUCCHH
BOIPOCOB U C(HOPMYJIUPOBATH TOUYHBIE OTBETHI HA HUX.

7.KpuTepnu oueHMBAaHUSI HTOTOBOI KOHTPOJIbHOM PadoThI.
Ha BbInosHeHne KOHTPOIBbHOM paboThl 10 XUMHUM 0TBOAUTCS 40 MUHYT

YpoBenb Yucuio 3a1aHui
CJI0KHOCTH




Ba3oBerit 10

IToBrImEHHBIN 5

Hroro: 15

Bamanusa 1 — 10, 13, 14 ouenuBarorcsa B 1 6ami. Mroro 12 6amios.

3amanue 11 onenuBaercs B 3 6amna: paccuutana M — 1 Ga, onpeeneHo Yucio aTOMOB

anemenTa — 1 6ami, onpezaenena popmyna Bemecrsa — 1 6am.

3amanue 12 oneHuBaeTcs B 3 0ayuia: COCTaBJICHO YpaBHEHHUE peakiuu — 1 0ajul, BBIMOIHEH

pacueT KoJIn4ecTBa BemecTB — 1 6ajul, BBIMOIHEH pacueT Macchl (00bema) — 1 Ga.

3anmanue 15 omenuBaercs B 2 0aiuia, €ClIM BEpPHO YCTAHOBJIICHO COOTHOIIECHHWE, B 1 Oa,

ecy fomyiieHa | ommoka.
MakcumaibHOe KoJmuecTBo 0aioB - 20.
OtmMmetka «2» - 5-9 6amos;
Otmetka «3» - 10 — 13 Gamnos;
Otmetka «4» - 14 — 17 6amios;

Otrmerka «5» - 18 — 20 Gayuios.



